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IIpeducnosue

[Ipencrasnennsie B nanHoM O0630pe 0000LICHHBIE XapaKTEPUCTUKU U OLEHKH COCTOSHHS aOMOTHYECKON
COCTaBIISIIONICH OKpYyXKarouled cpeapl (aTMOCQEpHOro BO3AyXa, MOBEPXHOCTHBIX BOJ M MOYB), a TaKKe
paznanMoHHON 0OCTaHOBKH MOJYUYEHBI 110 IaHHBIM TOCYTapCTBEHHOW CUCTEMBbI HAOIIOJJCHUH 32 COCTOSIHHEM
OKPY’KaIOILEH CPENbl, ABISIOMIENCS OCHOBOM OCYIIECTBIEHUS TOCYAAPCTBEHHOIO MOHUTOPUHIA COCTOSIHUS U
3arpsi3HEHHs OKpyXxaromiei cpenbl B Poccuiickoit depepanun, a Takke JOKaIbHBIX CUCTEM HAOJIOACHUH 32
COCTOSIHMEM OKPY’KaIOLICH CPElbI.

PesynbTarhl BHIMOJHEHHOTO aHaIM3a JaHHBIX HAONIOACHUI M BBIBOJBI O COXPAaHEHHUH BBICOKHUX YPOBHEH
3arpsi3HEHHs aTMOC(EepHOro BO3AyXa B TOPOAAX CTPAHBI M TOBEPXHOCTHBIX BOJ MHOTHX BOJHBIX OOBEKTOB
(c oleHKOW MPUOPHUTETHOCTH CYIIECTBYIOIINX MPOOIEM) SBISIOTCS BasKHBIM 3JIEMEHTOM WH(POPMAIOHHOM
HOAJEPKKU pealu3alliy 3a7ad rocyIapCcTBEHHOIO HaA30pa 32 MCTOYHUKAMU BBIOPOCOB (COPOCOB) BpEAHBIX
BELIECTB B OKPY’KAIOLLYIO CPELLY.

[onroroBneHHas HHPOPMALKST OPUSHTUPOBAHA TAKXKe HA €€ MCIOJb30BaHUE IS KOMIIEKCHOM OLIGHKU
MOCIIEJICTBUI BIUSHHUS HEONMaronpusSTHBIX (aKTOPOB OKPY)KaIOLIeW Cpeabl Ha 3J0pPOBbE HACEICHHUS, Ha3eM-
HBIE U BOJHBIE SKOCUCTeMBl. KpoMe Toro, nHpopmanus o JUHAMKKE U (PaKTUUYECKUX YPOBHSIX 3arps3HEHUs
OKpY>Karolei cpeabl MO3BONSET WCIOJIB30BaTh 3TH JaHHBIE Uil OLUEHKH 3(P(QEeKTUBHOCTH OCYIIECTBICHHS
MIPUPOJOOXPAHHBIX MEPONPUATHH C yUETOM TEHACHIUI U AMHAMUKH IPOUCXOIAIINX U3MEHEHNH.

PykoBogutens Pocrunpomera N.A.lllymakos

®edepanbHas cryxba rno eaudpomemeoporioauu U MOHUMOPUHaY OKpyxarouwieli cpedbl 5



1. lenuozeoghusudeckue u 2uépomemeoprioeudeckue ocobeHHocmu 2019 eoda

1. I'eauozeopusuveckue u 2u0pomemeopo.102uHecKue

ocobeHHoOCMU 200A

1.1. I'eauozeogusuueckas 06cmaHo8ka

[To xapakTepy M3MECHECHHsI OCHOBHBIX WHICKCOB
conaeyHoM aktuBHOCTH 2019 1. oTHOCHTCS K (haze
MHUHMMYMa COJIHEYHOM aKTMBHOCTU TEKyIIero 24-ro
(c ycnmoBHoOTO Havana orcuera B 1775 r.) 11-netHero
coiHeyHoro mnukiaa. Hadamo 24 cOMHEYHOro IHKiIa
npunuiock Ha ssuBapb 2008 1., korna Ha qucke ConH-

International sunspot number S, : m
: ‘

[1a TOSBMJIACH BBICOKOIIMPOTHAS TPYyMIa MATEH C
MOJIIPHOCTBIO, COOTBETCTBYIOMIEH  TOJSP-HOCTH
YETHBIX IUKJIOB. Makcumym 24-ro COJIHEUHOIO
[UKIa, KaK M HECKOJIbKO TPEABIAYIIHNX IIHKIOB,
MOKa3aHHBIX Ha puc. 1.1. uMeeT ABYXBEpPUIMHHYIO

CTPYKTYpPY.
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Puc. 1.1. I3amenenne crinaxkeHHBIX yrcen Bonbda o manHsIM MeXIyHapOIHOTO IEHTPa COTHEYHBIX HHIEKCOB
(Bproccenb, benbruiickast KopoJieBcKasi 00cepBaTOpHs)
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Puc. 1.2. T'paduk nu3meHeHHs cpeTHEMECSIYHBIX 3HaYeHUH yncen Bonbga
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1.1. l'enuozeogpusuyeckass obcmaHoska

TeHTHKTOH
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1.3. T'ucrorpamma 3naueHuit uucia Bonsda W u motoka paanonsnydenust ConHia

10 OTIEPaTHBHBIM JAaHHBIM 3a nepuox ¢ 2008-2019 rr.

[lepBast BepmmHa HaOmonamace B 2012 r.,
Bropas B 2014 r. Oto umntoctpupyeT puc. 1.2, rae
TIPUBEICHBI Oomee o ApOOHEIE TaHHBIC
(cpenHeMecsuHbIe 3HaueHUs uducen Bonbda) 3a
nocneanue 13 net (¢ 2007-2019 rr.) u nporuo3 Ha
2020-2021 rr.

W3 naHHBIX PHCYHKOB BHJHO, YTO MHHUMYM
MEXIy JABYMS COCEOHHMH LHKJIaMH OBbLT OYeHBb
MIPOTOJDKUTEIHHBIA 1 TIIYOOKHH, a YPOBEHb aKTHB-
HOCTH B MaKCHMyMe 24 COJIHEYHOTO IUKJIa 3HAYH-
TEIBHO YCTYMAET MPEABIAYIIUM.

Texkymmii  IMKI  CYIIECTBEHHO  YCTYIMAaeT
MpEeABIAYyIeMy HEe TOJIBKO Mo unciay Bombsda, HO U
M0 JAPYTUM TIPOSBIICHUSM COJTHEYHOW aKTUBHOCTH.
3HaueHus uucna Bomedpa W, mo  JgaHHBEIM
OTepaTHBHOTO IIeHTpa B boynmepe, u 3HaueHUS
Fig,7 moroka pamuonsnydenus wa L=10,7 cm
(crarmum [lentukToH 1 MockBa) 3a 24 CONTHEYHBIN
ki (¢ 2008-2019 rr.) mpuBenens! Ha puc. 1.3.

B T'emmoreodmsmueckoil  ciaykOe  MPHHAT
YCJIOBHBI MHTErpajbHBIA IMOKa3aTellb COJHEYHOM

AKTUBHOCTH, ONpENEISIEMbId KaK IOJyCyMMa
WHJIEKCOB uMcia miaTeH W W I0TOKa pajnou3-
nyyenus F.

OreHka WHTETPATBLHON COTHEYHON aKTUBHOCTH
M0 yKa3aHHbIM HHJIEKCAM TPOU3BOJMUTCS IO Clle-
IyIouei cxeme:

- nuskast (W< 100; Fy( 7< 100);

- ymepennas (100<W< 200; 100<F( 7<200);

— Bicokast (W>200; F 1 7>200).

B 2019 r. unTerpanpHas coMHEUHAS aKTUBHOCTh
B TEUEHHE BCEro Mepuojia COOTBETCTBOBAJIA
«HU3KOMY» YPOBHIO.

B teuenune 2019 r. na Bugumom gucke CoiHIa
OBUTO 3aperucTpUpoBaHO 23 TPyHNbl ISATEH, M3
KOTOpBIX 4 Tpynmel WMEId MaKCUMAaIbHYIO
mionaab. B nepuoasl MapT-mMail U anpelsb-mMail Ha
BunuMoM aucke ColHIIA B CeBEpHOU moirycdepe
HaOIIOJANTUCH JIBE «JIOJITOXKHUBYIIIE» aKTUBHBIE 00-

obnactu (B TEYEHHUE TpeX M JBYX COJHEUYHBIX
000poTOB COOTBETCTBEHHO). MakcumanbHast
«IONTOXXKHUBYIIAsH 007acTh HaOmomanack ¢ 20 1o
25 wmapra 2019r. Ha oOpamenHod K 3emie
nonycdepe Connna (K3ppHUHITOHOBCKUE JOITOTHI
LO=283-285). B 2019r. sra akruBHas 00JacTh
ObTa camMo¥ OOJBINIONH 1O TUIOMIAAW, CaMOMU
CJIIOKHOW TI0 MarHUTHON KOH(HTypalluu W HMeia
MaKCUMaJIbHOE YHCIIO ISATeH n=28 (B TOCIEIHUI
pa3 TaKyl0 MarHuTHYIO KOH(HTypalui U
MaKCHUMAaJIbHOE YHCJIO ISTEH B aKTHBHOM O6.J'IaCTI/I
n=34 ObLI0 3aperucTpupoBanHo B ceHtTsiope 2017 r.).

IIpu oueHke pacnpeneneHus BCOBILIEK 0 JHAM
B 2019 r., BchpImIeyHas aKTUBHOCTh B TedcHHE 12
CYTOK ObUIa HU3KOH, B OCTAJILHOE BpeMs rojaa -

OYeHb HHU3KOHW (OLEHKa 10 WHTEHCHUBHOCTHU
BCIIJIECKOB B PEHTI€HOBCKOM JIHANIa30He).
Ilo paHHBIM = CpPENHEIIMPOTHBIX  CTAHLUMN

Poccuiickoii depepaliyu reoOMarHuTHOE 10Jie ObLIO
YMEPEHHO BO3MYIIIEHHOE B T€UEHHE OJHUX CYTOK (1
ceHTsI0ps1), c1abo BO3MYIIIEHHOE B TEUEHHUE JIEBATH
cytok (28 ¢eBpans - 1 mapra, 11 mas, 14 mas, 5
asrycra, 31 aBrycra, 27-28 ceHTs0ps, 26 OKTAOPS),
HEYCTOMUYMBOE B TEYEHHE TSTH CyTOK (8 umioHs, 9
HIOHA, 2 CeHTA0ps, 24-25 okTsA0ps), B OCTaabHOE
BpeMs TICOMAarHUTHOE IOJIe  MEHSJIOCh  OT
CIIOKOMHOro (B TeyeHue 74 CYTOK) 1O OYEHb
crokoiftHoro (omenka mno ApMos). CymmapHoe
BO3MYIIIEHUE TeOMarHUTHOTrO nojs B 2019 r. Obu10
HECKOJIbKO MEHBIIIE H cllabee, yeM B 2018 1.

OCHOBHBIM HCTOYHMKOM MAarHUTHBIX Oypb (26
Oypp) B 2019 1., Taxke, KaKk U B MPEIbIIyIIEM TOIY,
ObUTM KOPOHAIBHBIE JBIPHI, HEKOTOPBIE U3 KOTOPBIX
cymiecTBoBanu Ha aucke CoyHIIa HE OAMH 00OPOT.
Mo cranmusm Cankt-IlerepOypr, HoBocuOupck,
Mypmanck u Kaxwmoka (Smonmsi) Obuio 3ape-
TUCTPUPOBAHO 26 MarHUTHBIX OYPb.

JlaHHBIE O COCTOSIHUM MAarHUTHOTO IIONSL B
BBICOKMX mHpoTax B 2019 r. moctynanu B I'enmo-

®edepanbHas cryxba rno audpomemeoporioauu U MOHUMOPUHaY OKpyxarouwieli cpedbl
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1. lenuozeoghusudeckue u 2uépomemeoprioeudeckue ocobeHHocmu 2019 eoda

reopusnyeckyro Ciayk0y OT BOCBMH MarHUTHBIX
obcepBaTOpHIiA:

BapenuOypr u octpoB Buse, pacnonoxeHHBIX B
3oHe [lomsipHas manka (¢=80°);

Mypwmanck, Amaepma, [ukcon, Tukcu, [leBex u
octpoB M3pectuit I[IUK, pacnonoxeHHbIX B
aBpOpaTbHOW 30HE W/WIM BOJM3M  TPAHUIIBI
aBpopanbHas 3oHa — [lomspHas mamka (0T e=68°
o p=74°).

CuiibHOE BO3MYUICHHUC MarHuTHOIro I10JI4
HaOmroanochk cranuueil bapeHuOypr B TeueHue
OOHUX CYTOK, YMCPECHHOC BO3MYIICHUC MAarHUTHOI'O
moJIsT  HaOIOMAaoCh CTAHIHMSAMH bapeHnoypr wu
octpoB Buze coorBercTBeHHO B TeueHue 10 u 6,
cimaboe BO3MYIIIEHHE MarHMTHOTO TI0JISt
COOTBETCTBEHHO B TeueHue 32 u 26 CyToK, B
OCTaJIbHOC BpEMA COCTOAHUC MATHUTHOTO TI0JIA
OBLIIO OT HEYCTOWYHBOTO A0 OYEHH CITOKOWHOTO.

B 30ne IlonmspHoit 1manku BO3MYIIEHHUE B
TJTaBHOW (Da3e TEOMArHUTHON OypH IO aMIUIUTYIE
00b19HO OBLTO crabee, YeM B aBpOpaIIbHOW 30HE, HO
MMPOAOJIKUTCIIBHOCTE BO3MYIICHUSA MOIJIA 6I>ITI>
Oomplie, 4yeM B aBpOpaJIbHOH 30HE M Ha CPEAHUX
[IMPOTaX.

[loBbIIEHHE MAarHUTHOU AKTUBHOCTH,
CBSI3aHHOE C MAarHuTHOW Oypeidl mpuBeno K
HAPYIICHUIO PaJUOCBA3U, MPOSBICHUIO TMOJSPHBIX
CUSIHUU B aBpOPAJILHOM 30HE. B BBICOKUX IIUPOTAX

HAOIIOJANMCh TIOJSIPHBIE CHUSHUS, HEKOTOpBIE U3
KOTOPBIX MPHBEICHBI HA pUCYHKe 1.4.

B Teuenne 2019T1. BTOpKEHMH COIHEUHBIX
KOCMHUYECKHX JIy4ed B OKOJI0O3€MHOE KOCMHYECKOe
npocTpaHcTBO 1Mo AaHHBIM KA «32mextpo-JI» Ne2,
"Meteop-M" Nel, "Meteop-M" Ne2 u "GOES", kak
u B 2018 r., He OBIIO 3aPETUCTPHPOBAHO.

B 2019r., Takxke, kak m B 2016-2018 rT.,
COCTOSIHME  pPagMalMOHHOH  OOCTaHOBKM B
OKOJIO36MHOM KOCMHYECKOM IIPOCTPAaHCTBE U Ha
Tpaccax TIOJETOB MUIOTHPYEMbBIX KOCMHUYECKHX
anmnapaToB OIEHWBAJIOCh KaK HEBO3MYIIIEHHOE.

[lo cBemeHWsM, TOTYYEHHBIM OT TIOCTOSHHBIX
nmorpeduTeNed  paaMONPOTrHO30B  MypMaHCKOTO
pernoHa, B 2019 r. mpakTHYecKOoe YXYJIIIEHUE
ycnoBuil  paguocBasn B KB-gmamasone u3-3a
MarHUTHBIX BO3MYIICHHH OBIO OTMEYEHO B
teuenne 108 cyrok (29,6% Bpemenn), u3 HUX Oosee
BCETO B arnperne u HosOpe. [ cpaBHeHHS:

B 2018 r. yxyalleHue ycCIOBUA paaHOCBSI3U
oTMeueHo B TeueHue 126 cytok (35% BpemeHn), u3
HuX 0oJiee BCEro B MapTe,

B 2017 r. yxXyniieHue YCIOBHUH pPagUOCBI3U
OTMEYeHO B TeueHue 165 cytok (45% Bpemenn), u3
HUX OoJiee BCEero B sTHBape, MapTe U CEHTAOpeE,

B 2016r. yXyalleHuWe YyCIOBUHA pagHOCBSI3U
otMmeueHo B TedeHue 171 cytok (47% BpemeHn), u3
HUX 0oJiee BCEro B Mac-UIOHE U CEHTAOpe-0KTIOpe.

Puc. 1.4. [Tpumepbl HAOTIOACHUS MOJIIPHBIX CHSIHUHA B Pa3HBIX PETHOHAX apKTUYECKOUN 30HBI
B IIepuof ¢ 28 aBrycra 1o 3 CeHTs0ps
Hcmounux oannwix: http://www.spaceweather.com/archive.php
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1.2. OnacHble eudpomemeoporioaudecKue S8eHUs

B nemom renmoreodusnyeckas cayxoa B 2019 1.
BEITycTHIIA 153 mpemynpexacHus o HeOaaronpusT-
HBIX Trenuoreodusnyeckux ycnosusix (PRESTO),
BCE MPEAYNPEKICHUS O BOSMYILIEHUSIX MarHUTHOTO
oJist 3eMJiiu, U3 HUX OoJiee Bcero B okTsiope (19).

W3 naHHBIX, TPUBEACHHBIX B O3TOM pasfeie
0030pa, BHIHO, YTO IO Pa3IMYHBIM XapaKTepHC-
THKaM COJIHEYHOH aKTHUBHOCTH, BECh IIEPHOX C
2007 r. mo HacTosllllee BpEMsI MOXKHO paccMar-
pUBaTh KaK aHOMaJbHBIH, KJf0Yasi KAK PEKOPIHO

rIyOOKWH MHHAMYM B Ha4aje 3TOro NepruoJia, Tak U
OIMH W3 CaMblX HU3KHX CPEIU HaOIIOABIIHXCS
MaKCUMYMOB 1 1-JTeTHHX COTHEYHBIX ITUKIIOB.

YuutbiBas NpoAOKAIOIMIMICA POCT BHUMAHMS
BceMupHOl  MeTEOpOJIOTHYECKOW — OpraHu3aliu
(WMO) k mouckam CBSI3U COJTHEUHOW aKTUBHOCTH C
KJIMMaTOM, AHOMAJbHBIM MO YpPOBHIO aKTUBHOCTH
nepuos 24 CONMHEYHOTO IUKIA MOXET CTaTh BaXK-
HBEIM HCTOYHHUKOM IIOTIOJHEHMS 0a3bl JAHHEBIX IS
3THX UCCJIETOBAHUN.

1.2. OnacHble 2udpomemeopoao2urecKue 16.,1eHUs

ITo nanubiM Pocruapomera B 2019 r. B ienom Ha
tepputopun P® Oputo ormederno 903 omacHBIX
ruapomeTeoposiorndeckux seueHus (OS), (Bkiro-
Yasi arpoOMETEOPOIOTUIECKHE U THAPOIOTUIECKHE).
9to Ha 137 saBnenuii Mmenbme, ueMm B 2018 r., xorma
ux 6put0 1040. U3 Bcex O B 2019 r. 346 Hanecnu
3HAYUTENBHBIA YIIepO oOTpacisiM 3KOHOMHKH U
KU3HEACATEITbHOCTH HACEIICHUS.

Ha puc. 1.5 npuBenens! nannsie Pocruapomera
0 TUHAMMKe KOJMYECTBa THAPOMETEOPOTIOTHUECKUX
OS5 3a 1997-2019 rr., OTHOCAIIMECS JIHIIb K
OMAacHBIM SIBJICHHUSIM U KOMILJIEKCaM THUIPOMETEO-
POJIOTUYECKHUX SIBIICHUM (BKJIHOYAs THUIPOJIOTHYEC-
KHE€ M arpOMeTEOPOJIOTHIECKUE SBICHUS ), KOTOPHIE
HAaHECIW  3HAYMTENBHBIH  ymep0d  oTpacisaM
SKOHOMHUKH H JKU3HEJEATEILHOCTH HACEIICHUS
(oO1Iee YKCI0 ¥ KOMUYECTBO HEMPEyCMOTPEHHBIX
OS). Ilpowenmuii ron craa YeTHIPHAALUATHIM MO
konmdectBy OSl, mHanecmmx ymep6. Ywcio
HenpeaycMoTpeHHbix O B 2019 r. coctaBuno 17.

HawnGonpmmuit ymepd HaHeCTH CHUIIbHBIE 0CAJKH
(cHer, moXnab, TMBEHB), OUYCHb CHJIBHBIN BeTep (B
T.9. IIKBaJ), TPaj, a TaKXKe METeH U aHOMAJIbHO

500

XO0JIOJIHAA MOr0/1a B 3MMHUI NIEPUO/I, Ype3BblUaliHas
ToYKapHast OTTAaCHOCTb, COXPAHSBILASICS B PS/I€ PETHO-
HOB Ha MPOTSHKCHUH HECKOJIBLKUX MECSIICB.

B I'mnpomeruentpe Poccun Benerca craTUCTUKA
OTJIENIBHO TOJBKO OMAaCHBIX METEOPOJIOTHUECKUX
seeanit (OS). B 2019 r. na teppuropun Poccun
OBUIO 3aperucTpupoBaHo 542 ciydass BO3HHKHO-
BeHuss meteoponorudeckux (OS) U KoMIIIeKCOB
METEOPOJIOTHUECKUX SBICHUHN, COUETAHNE KOTOPBIX
obpasyer O (KMS). Oro cenpMmoit u3 22 yer mno
konnyecTtBy O u KM

ITo cpaBuenuto ¢ 2018 r. KOIUYECTBO 3apETUCT-
pupoBaHHBIX Meteoposiorndeckux O B 2019T.
YMEHBIINWIOCH Ha 38 ciydaeB (puc. 1.6, Tadm. 1.1).
Bricokoli ObuTa MOBTOPSIEMOCTh CHIBHBIX OCAJIKOB,
cwibHOoro Berpa, KMS wu 3amoposkoB. Ot1o
coctaiusier ©Oomee 70% OT Bcex OMacHBIX
METEOpPOJIOTHYeCcKuX sBICHUN. OmnacHble SBICHUS,
Bxongiue B cocraB KM mo oTaensHOCTH, HE TOC-
turanu KputepueB OSl, HO B COUETAHUU MEXKITY
co00if B 3HAYUTENHHOW CTEICHU 3aTPYAHSIU
XO035UCTBEHHYIO JESTEIBHOCTh PETHOHOB.
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Puc. 1.5. Pacnpenenerne rugpomereoponorndeckux O mo rogam: odriee KOTUIECTBO (CHHUIN)
1 KOJTUYECTBO HenpexycMoTpeHHBIX OS] (kpacHbIit)
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1. lenuoeeoghusuyeckue u audpomemeoproaudeckue ocobeHHocmu 2019 2o0a

1958 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Puc. 1.6. Pacipenenenue mereoposnornueckux O o rogam

Ta6auua 1.1. Pacnpeaenenue O, HaHecnx MaTepuaIbHBIA U COITUANBHBIN yIIepO HaCETEHUIO
U oTpacisiM dkKoHOMHKH B 2019 1., 110 BUAaM U 1o (eaepaibHbIM OKpyram
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S 2% |8 = 2
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=2 = g2 (= - " i =
=E&5|8F| 2 |25 |EE| 3 ==z|58|¢8 212 s | % |2
3 2 SH®| Z | g S| 8| s |E5=|88|8 S|5|a|E |8 |8 ¢
E 3 = S = o 23 |5¢| E 3= |0 @ s | B 2 oS 5 = = =
@0 =a 2 < = 5= |EE E 3 |BEE|e %8 a | = g = = = 5] e
S B EED | o S¢ |E 8| = O |gE&lgs 2~ |8 |8 | & |8 |8 |= =
2F 2|2 é = 28 g =l= 2 E = E g | 3 S S < 2 =
EczE|EZ| |25 |E° 8 |E°| & 2= d | 2|2
rEE|=9| 8 |28 |2 Z = = B 5
E 2 |x s &) S || =
o & 9| = 3e] Q9 |m 2w S = =]
g | EE R Z3 2
= ST =
o0 1 0 9 0 11010 2 1 1j1ofojojo0o|2|0}f0]17
1000 18 0 3 0 7013 |2 6 2 (1415201000 0] 62
CK®O 9 0 1 0 0|10] 0 2 0O |4|7]1|0]0]0|0]O0] 34
€300 0|0 0 [1]O0]0O 1 L {20401 ]|1|0]O0] 17
o0 17 0 4 0 37010 8 1 411100 1]|4]0|0]43
YoO 6 1 0 0 41010 0 0O |4|1]0|0]0]0|0]O0] 16
Co0 29 3 8 0 41010 10 1 10|06 |52 |4]2]|2] 86
APO 20 1 1 0 71110 3 1 (191018 0]0]0|0]0] T
3aron 106 5 26 0 27 | 14| 2 32 7 |58|14 (31|54 |11 2| 2|346
Cpennee
3a 5 mer | 116 8 29 0 20 6 | 4 31 8 | 7911924123 5 |14|10]| 0 | 396
Bce ot omacble siBieHHs, KaK IpPaBuUIIo, kommyectBo O, HaHecmMX MaTepHaJIbHBIA U
HaHOCHJIN HaI/I60Hee 3HAYUTENbHBIA yH_Iep6 COHI/IaHI)HI)Iﬁ ymep6 HACEJIICHUI0O W  OTpacisaM
CEKTOpaM SKOHOMMKH U HaCTHOMY CEKTODY. 9KOHOMMKH, YMEHBIINIIOCH IO cpaBHEeHUIo ¢ 2018 1.
B nenom B 6onbmHCTBE (eiepatbHBIX OKPYTOB (Tabm. 1.2).
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1.3. Temnepamypa g8o3dyxa

Ta6auua 1.2. /[unamuka konuuecTBa Bcex MeTeoponorndeckux O 3a mepuon ¢ 1998 mo 2019 rr.

Mecsiunt Bcero 3a

Toabl

1 2 3 4 5 6 7 8 9 10 11 12 rox
1998 19 15 12 12 14 17 28 16 19 19 20 15 206
1999 20 10 9 9 14 10 15 15 16 14 12 152
2000 9 2 6 10 15 17 18 17 20 7 8 12 141
2001 12 12 4 5 27 30 30 25 17 14 16 19 211
2002 16 15 17 11 24 27 41 35 28 17 16 29 276
2003 21 17 13 14 16 35 41 36 27 17 18 17 272
2004 23 | 29 | 27 | 21 23 54 49 61 26 20 28 28 389
2005 19 19 49 31 28 52 48 38 21 24 14 21 364
2006 27 | 20 | 29 | 21 39 64 49 56 26 22 30 24 407
2007 39 40 21 9 56 61 56 52 38 25 28 20 445
2008 29 | 25 | 18 | 19 28 47 83 45 27 12 30 41 404
2009 26 30 24 24 31 64 57 42 26 22 16 28 390
2010 39 | 23 | 33 | 28 31 68 73 64 35 16 35 66 511
2011 28 53 23 29 33 39 71 46 23 16 23 17 401
2012 24 14 18 22 53 71 82 &9 32 37 28 66 536
2013 47 36 63 23 51 71 61 56 43 38 33 23 545
2014 46 | 44 | 35 | 33 70 75 69 64 29 37 23 44 569
2015 55 47 39 33 46 79 69 63 42 42 25 31 571
2016 46 | 14 | 36 | 34 64 84 80 104 34 17 28 49 590
2017 49 22 12 35 69 77 104 63 40 30 20 32 553
2018 25 | 20 | 45 | 21 66 84 105 62 57 33 34 28 580
2019 31 31 21 28 72 80 80 60 38 34 32 35 542

1.3. Temnepamypa 8o3dyxa

2019 r. cTanm 4eTBepTHIM CPEIN CaMBIX TEIIIBIX C
1936 . (manee Be3ae paHTH MPUBOIATCS AT Psizia C
1936 T.): ocpemHeHHas 1O TeppuTopun Poccum
CpEAHEroioBasl aHOMAaJUsl TEMIIEpPaTypbl BO3IyXa
(otknmonenue ot cpeanero 3a  1961-1990 rr.)
+2.07°C. B II®O (+2.51°C) 2019 r. Gbul cambiMm
TemwibM B pamy; B IO®O (+2.03°C), CKDO
(+1.89°C), A®O (+2.15°C) 2019 r. Obul cpemu
Tpex cambix Tembix; B COO (+2.19°C) 2019 r. 6611
CpeaM IISITH caMbIX TEIUIBIX. B 3Tux denepanbHbIx
OKpyrax IOBCEMECTHO (puKcHupoBaiuch 95%-e sKc-
TPEMYMBI, TPH 3TOM CPEAHETOIOBBIE AHOMAIUH
Obwu Beite +2°C. 13 ce30HOB caMoii Teruoii Oblia
secna (+2.86°C - panr 4), Kpome Toro, ciemyer
OTMETHTH 3uMy Ha fore PO (moBceMecTHO OTMe-
qamucb 95%-e skcTpemymsl), jgero — B COO
(+1.68°C — panr 4), ocenp - B JJPO (+2.33°C —
paur 5). U3 wmecsaueB 2019r. (puc. 1.7) oueHb
TerbiMu ObUTH: MapT (cpexnss mo PO anomanmus
+4.30°C — panr 4), uronp (+1.67°C - panr 6) u
OKTA6pB (+2.66°C — pawr 6).

X0l cpemHUX TOJOBBIX M CE30HHBIX AHOMAJIUii
TEMIIEpaTyphbl, OCPEAHEHHBIX 110 TeppuTopuu Poc-

cum, nipuBeqeH Ha puc. 1.7. ['eorpaduueckue pac-
MIPEIENICHUs] CPeTHUX TOJIOBBIX U CE30HHBIX aHOMa-
nuid  Temnepatypbl 2019 . mpeacTaBieHbl Ha
puc. 1.8. PeruonanbHO-OCpEJHEHHBIE AHOMAJIUHU
npuBeieHb! B Tabnwmme 1.3.

3uma 2018-2019 rr. Obula yMEpPEHHO TEIUIOH,
cpennsis mo Poccun anomanus cocrtasmia +2.12°C
(panr 15). TemmepaTypbl BbIlIe HOPMBI HaOIIOAA-
JUCH Ha OOJIBIIEH YacTH CcTpaHbl (KpoMme rora Cubdn-
pH 1 BocToKa SIKyTHN). 3HAYNUTENHHBIE ITOJIOKUTEIb-
HBIE aHOMAJIUU TEMIIEPATyPbl OTMEYAIINCh B FOXKHOM
nojoBuHe [lanbaeBoctounoro ®O (anomanuu Goee
5°C); Temmneparypbl HHKE HOPMBI HAOIIOAINCH HA
rore Cpeaneii Cubupu (10 -4.1°C), na Bocroke Sky-
tiu (10 - 0.6°C). B nexabpe 2018 r. ocpenHenHas mo
tepputopuu PO Temneparypa Obiia 6113Ka K HOpME:
anomanust +0.44°C. AHOMAaIMK TEMIIEpaTypbl BBILIE
3°C mabogamice Ha ceepe EBporieiickoit Tepputo-
pun Poccum (ETP), cesepe 3amamnoit m CpenuHeit
Cubupwm, a taxke Ha tore Skytun, B XabapoBcKoM
kpae, B IIpuamypbe u Ilpumopre. OdeHb XOJIOTHO
(anomamuu 10 -7°C) Ha rore 3amagnoii Cubupu, Ha
UykoTke.

®eldeparbHasi criyxba no eudpomemeoposiocuu U MOHUMOPUHaY OKpyxatrowel cpedbl
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1. lenuoeeoghusuyeckue u audpomemeoproaudeckue ocobeHHocmu 2019 2o0a
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Puc. 1.7. Cpennue ronosbie (BBEPXY) M CE30HHBIE aHOMAIIMU TEMIIEPATYPHI pu3eMHoro Bosayxa (°C), ocpeaHeHHbIe
1o Teppuropun P®, 1936-2019 rr. AHOMaIINK pacCYUTAHBI KaKk OTKIOHEHUs OT cpexHero 3a 1961-1990 rr. [Tokazansl
Takke 11- IeTHee cKob3sIIee cpeaHee, TMHSHHbBIN TpeHa 3a 1976-2019 rT. ¢ 95%-# 1oBepUTENBHON MOI0COiH;

b - ko3 purment Tpenna ("C/10 ner), D - Bkmax B cymmaphyto auctiepento (%)

B smBape (ocpemnennas mo P® anomamus
temnepaTypsl +2.78°C) Ha GonbLIEH YaCTH CTPAHBI
TEMIIEpPaTyphl BbIIE HOPMBI. AHOMAJIUU TEMIIepaT-
ypbl Boiie +6°C Habmoganuch B MpKyTCKoil 00-
JIaCTH U BJOJIb TeUEHUSI AMypa (34ech OBCEMECTHO
otMeueHbl 95%-¢ skcTpemyMbl). B derpaie ocpen-
HenHas mo P® anomanus temmeparypel +3.14°C.
CdopMupoBaICh TpU KPYITHBIE OOJIACTH TeIlIa: B
Cpenneii Cubupu u B 6acceiine Jlenst (1o +10°C B
OeHkuiickoM AO u Ha tore SIKyTMHM, Ha MHOTHX
CTaHIUAX (QPUKCHPOBATHUCE 95%-€ SKCTpeMyMBbl); Ha
UykoTke; a takke Ha ETP (Ha OGompmeil wactu
anomanuu  Beime  +10°C).  OtpunarensHbie
aHoManuu Temreparypsl (10 -2°C) Habmroganucs B
bacceitne O0Om, Ha Antae u Ha CasgHaX, BOCTOKE
Sxytun, Kamuatke. |

Becna Ovina ouenp terioi. Cpenusiss mo P®
anomanus +2.86°C — panr 4. 3HaUUTENBHBIE MOJIO-
JKUTENbHbIE aHOManK Haboaanmuck B rieatpe ETP
(8 LI®O +2.59°C — panr 5), Ha tore CubUpckoro
@O u B Tansuesocrounom PO (+2.93°C — panr 4).
W3 BeceHHNX MECSIEB BBIIEISIETCS MapT: CPEIHS
no P® aHomanus TeMmmeparyphl COCTaBMJIA
+4.30°C, mo ATP +4.72°C — o6e - ueTBepTHIE B
psnax. 95%-e sKCTpeMyMBl OTMEYaJIUCh Ha OOJIb-
muHcTBe cTannuii YO (+6.36°C — panr 2) u COO
(+6.91°C - wuCTOpUYECKMI MakCUMyM B psijy).
Iloutn Ha Bcel TEPPUTOPUM CTPAHBI TPU JEKAJbI
MoJipsii HaOJIoJaach aHOMAJIbHO TeTUlash MOTroja.
Ha ceepe Cubupu chopMuUpOBaiICS OOMIMPHBIMA
ouyar Teruia, ;i aHOMaJM1 CpeTHEMECSTYHON TeMIe-
patypsl coctasuiu +10-12°C. B anpene (ocpennen-
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Puc. 1.8. AHOManuu cpenHei rog0BOH U CE30HHBIX TeMIepaTyp IPHU3EMHOI0 Bo3ayxa Ha Tepputopun Poccun B 2019 1.

(omxnonenuss om cpednux 3a 1961-1990 ez.) ¢ ykazaHueM JIOKaIH3AIIMHA SKCTPEMAIBHBIX aHOMAITUH.

profacamu 6enoeo u scenmozo yeema noxKasanvl cmanyuu, Ha Komopsvlx HabmoOeHHas memnepamypa okas3ajldcob
Hudice 5-20 unu eviuie 95-20 npoyeHmuJi.

Ta6aunna 1.3. Cpesnue ronoBbie (SHBaphb - A€KaOpb) U CE30HHBIE aHOMAJIMU TEMIIEPaTyphbl IPU3EMHOT0 BO3/yXa

Juisl pU3MKO-reorpadMueckuX pernoHoB U QeaepaibHbIX okpyroB Poccuu B 2019 1.

vT - oTKIIOHEHHS OT cpeanux 3a 1961-1990 rr.; s - cpenHee KkBagpaTndeckoe OTKIoHeHue 3a 1961-1990 rr.
KpacHbIM BBIICIICHBI 3HAYCHUS, MOTABIINE B YHCIIO TPeX HAaHOOIbmuX (paHr 1, 2 wmu 3),
JKEJITHIM - UMEIOIIHE paHT 4 uimm 5

Ton 3uma BecHa Jleto OceHnb

vT,°C | 5,°C | vT,°C | s °C | vT,°C| s,°C | vT,°C| s5,°C | vT,°C| s °C
Poccust 2.07 0.76 2.12 1.81 2.86 1.20 0.98 0.34 1.60 0.90
ETP 1.88 0.96 2.65 2.35 2.29 1.45 0.09 1.01 1.20 1.04
ATP [ 205 | 080 [ 192 | 186 | 308 [ 186 | 132 [ 034 | 176 | 1.09
®denepanbHbIE OKpyra
Cesepo-3anaHblii 1.76 1.19 3.22 2.82 2.44 1.62 -0.51 1.22 0.90 1.28
enTpanbHbit 1.05 2.90 2.72 2.59 1.69 0.49 1.21 2.13 1.13
IIpuBomxckuit 1.02 2.01 2.58 2.33 1.68 -0.20 1.18 1.11 1.27
HOxHbIIH 0.88 2.28 2.08 2.00 1.48 1.53 1.03 1.26 1.04
Cesepo-KaBkazckuit 0.69 2.35 1.63 1.56 0.99 2.07 0.78 1.18 0.89
Ypanbsckuii 2.04 1.16 1.93 3.09 3.26 1.79 0.97 1.02 1.08 1.65
Cubupckuit 2.19 1.04 1.27 2.77 3.26 1.54 1.68 0.52 1.00 1.61
JlanbHEeBOCTOYHBIN H 0.71 2.37 1.41 2.93 1.22 1.22 0.44 2.33 0.98

®eldeparbHasi criyxba no eudpomemeoposiocuu U MOHUMOPUHaY OKpyxatrowel cpedbl
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1. lenuoeeoghusuyeckue u audpomemeoproaudeckue ocobeHHocmu 2019 2o0a

Hast o PO anomanus +2.57°C — panr 8), nonoxu-
TeJbHBIE aHOMAJINW HAOIIOAAUCh BCIOAY, KpoMe
IOxHoro Ypana u rora FODO. 95%-e sxcTpeMymsl
TeMIepaTypel OoTMeuanuch Ha BocTtoke PO
(ocpennennas mo ¢enepalsHOMY OKpYry aHoma-
aust +3.84°C — TpeThs MONOKUTENbHAS BEINYUHA B
pany). B mae (+1.68°C — panr 10) temnepaTyps
BEIIIIE HOPMBI HAOTIOIAJICh BCIOAY KpoMe AnTas u
Casgn. 95%-e DKCTpeMyMBl OTMEYaIHCh IIOBCE-
mectHO B CKDO (ocpenHenHas no ¢enepaisHOMY
OKpyry anomanus cocrasuia +2.42°C — panr 4), B
[Ipumopske, Ha Caxanmae, B Maraganckoit obmacTu,
Ha Kamuartke.

JleTo ymMepeHHO Terioe, cpeansis no PO anoma-
aus Temmeparypsl coctasuia +0.98°C (panr 17):
3TO HHMXE, YEM 0XKHJIAIOCh MIPU COBPEMEHHBIX TEM-
nax noremienuda. Ha ETP 3HauuTenpbHO XoaomHee:
anomamus Bcero 0.09°C (numb 51 B psamy, T.e.
CYIIIECTBEHHO HIDKE MEIMaHHOTO 3HAYEHHUS psfa), a
mo Aswmarckoii Teppuropun Poccun (ATP) Terutee:
+1.32°C (panr 7). DTOT Ce30HHBINA KOHTPACT MEKIY
ETP u ATP 0co0eHHO BBIpaXXCH B HIOJIE M aBTyCTe.
DKCTpEMallbHO TEIIO (IIOBCEMECTHO OTMEYAIHCh
95%-¢ skctpeMyMmbl) B CPO (+1.68°C — panr 4);
MpoXJIaiHas TIOrojja HadIloanack Ha CeBEepoO-BOC-
toke ETP (anomanuu 1o -1.6°C), Ha rore Xab6apos-
ckoro kpas, B [Ipumopse, Ha CaxanuHe (aHOMaIUK
1o -1.2°C). Crexyer OTMETHTH HCKIKOYHTEILHO
tersiid urons B FODOO u COO (+4.29°C u +4.26°C
— ucropudeckue Makcumymbl) u B JIDO (+2.09°C),
pu 3ToM B cpeaHeM no P® anomanus temmepa-
Typbl cocrawia +1.67°C (paur 6). Temmeparypsl
HIKe HOpPMBI (aHomamuu g0 -2.5°C - -2.8°C)
HaOJojanch Ha ceBepo-Boctoke ETP, Ha Ypaite, B
neHTpe u fore 3anaaHoit Cubupu, B Ilpuamypse u
[Tpumopse. Hrwone B ienom 651M30K K HOpMe (aHOMa-
aus +0.39°C): skeTpemanbHo Temo B uentpe ATP
(Ha MHOTHX cTaHUUSAX B paiioHe OOCkol TyObl U B
paiione baiikana ormeuanucs 95%-e sKCTpeMyMBI).
OTpunarenbHble aHOMAJIMU TEMIIEPaTypsl HaOJIro-
namick Ha ETP (ocpennennas mo 1IDO anomanms:
-1.25°C — cpemy O€BATH CaMbIX XOJOIHBIX B 3TOM
dbenepambHOM OKpyTe). Ageycm TakkKe B CPEIHEM
nmo P® Onmu3ok k HOpME: aHOMAIIUS TeMIIepaTypbl
+0.39°C; skcrpemanbHo Teruio Ha ATP (aHomanust
+1.47°C — tpeThs Benmuuuna B psiay). Temmeparypbl
HI)KE HOPMBI, (Ha MHOTHX CTaHIUSAX 3a(UKCHPO-
BaHbl 5%- aKkcTpemMymsbl) oTmeueHsl B LIDO u
C3®P0 (anomamuu 1o -2.7°C); B Ilpumopse u Ha
Caxanune (anomanuu 10 -2.1°C).

OceHb yMepeHHO Teriasi, ocpeaAHeHHas o Poc-
CHM aHOMaiWs Temmeparypbl cocrtaBmwia +1.60°C
(parar 10). IlomoxutensHbIC aHOMAIMHM HAOJIOMA-
JUCh IPAaKTUYECKH BCoOIy, 95%-e 3KcTpeMyMbl
¢bukcuposanuch B nearpe ETP u B JI®O (anHomanus
+2.33°C — panr 5). HeGonbuime o6nactu oTpuiia-
TeJbHBIX aHoManui (He Hmke -1°C) Habmoxamuch

Ha 3amajze MypMaHCKoi 00acTH, Ha ore Ypana, B
patioHe cpemHero TeueHus Butmma. B cenmsbpe
(cpenusis mo PO anomanus +0.96°C) mosnoxuTes-
HbIC AHOMAJMU TEMIIEPaTypbl HAOMIOAAUCh Ha
OoJbIliel YacTH CTpaHbl, HO OBUIM TIOYTH BE3JIC
amke +1.5°C. Temmeparypsl HUXE HOPMBI (aHOMA-
auu 10 -2.5°C) nabmoganuce Ha FOxuoM Ypane. B
okmsibpe ocpenHeHHas 1o PO anomanus temriepa-
Typsl cocrauia +2.66°C (panr 6). 95%-e sKcrpe-
MyMbl oTMeuanuch B L{®O (anomanus +3.36°C —
panr 4) u B [IOO (+3.89°C — panr 3); na rwore OO
(+2.52°C — panr 5). Hosbps: cpennss no PO ano-
manus +1.19°C. 3Ha4YUTENbHBIE TOJOKHUTEILHBIE
anomanuu (10 +9°C) u 95%-€ 3KCTpeMyMBI OTMEYa-
Juch Ha ceBepo-BocToke ATP; anomanuu 10 +3.5°C
orMeuanuck Ha Oonbiueii yactu ETP. Temneparypsr
HIKe HOPMBI (aHoMamuu 10 -4.7°C) Haboaanmch
Ha toro-Boctoke ETP, B nieatpe u tore ATP. Otpu-
narensHble aHoMamuu o -2°C Habmogaauch Ha
3amage MypMaHckoi obnacty, B [IpuMopsbe.

Hdexadpb 2019 r. OcpegHennas Mo TEpPpUTOPUU
P® anomanust Temreparypsl +2.64°C, a ocpeHeH-
Hast 1o ETP: +5.25°C - paunr 2 (0co0€eHHO TEIIo B
H®O). IToBcemecTHO B 1eHTpe U Ha 3amaae ETP
oTMeyanuch 95%-e SKCTpeMyMbl, aHOMAJIUU Ha
craniusx jgo +8.3°C. Bo BTOpoll mMoOJIOBUHE
Mecslla CpeaHeleKaaHble TeMIepaTypbl BO3ayXa
npebiain HopMel Ha 3-7°C u Gonee. [loBciogy
(UKCHPOBAIKNCH HOBBIE CYTOUYHBIC PEKOPJbI TEM-
neparypsl. IlpuunHON Takoll TEMJIOW MOroAbl
CTaJIM MOIIHBIE 3aTOKH C IOra TETUIOTO CPEean3eM-
HOMOPCKOTO Bo3ayxa. OTpHIlaTeTbHbIE aHOMAaTUU
TeMIlepaTypsl B Jekadpe HaOmromanuch Ha Cpen-
HecubupcKoM mockoropre (10 -4.5°C), B 3abaii-
Kajiwe, B [Ipuamypne.

Ha puc. 1.9 mpencrasieno reorpadudeckoe pac-
npexeneHne Kod(OPUIMEHTOB JTWHEHHBIX TPEHIOB
TEeMIIepaTyphl BO3yXa Ha Tepputropuu Poccuu 3a
1976-2019 rr. OLeHKH MOIYYEHBI IO CTAHLIUOHHBIM
BPEMEHHBIM PsJIaM CPEJIHHUX TOJOBBIX M CE30HHBIX
aHOMAJIM TEMIIEPaTyphl METOJOM HAUMEHBIINUX
KBaQIPaTOB ¥ BEIPAXXCHBI B TPAAYCax 3a NCCATUICTHE
(°C/10 ner). B Tabnuue 1.4 npuBemeHbI TPEHMIBI
PETHOHATLHO-OCPETHEHHOW TEeMIIepaTyphl; 3HAYH-
MOCTb OIIEHHBAJach C UCTIOIH30BAHNEM JIBYCTOPOH-
HEro KpHUTEpHUs, OCHOBaHHOro Ha T-cTaTucTuke
CrplosieHTa T2:(n-2) Rz/(l-Rz), rae R? - nonst CyM-
MapHOH TUCIIEPCUH, YUTCHHAS TPEHIOM; N - JJIMHA
psana. KoadumumenTt tpenna sBisercs xapakTepu-
CTHUKOW CpeIHEeH CKOPOCTH HW3MEHEHHUS TeMIiepa-
Typbl Ha paccMaTpHUBaeMOM OTpe3Ke BPEMEHHU.
3nece 1976 T. paccmarpuBaeTcs Kak TOJl Hadaia
COBPEMEHHOTI'0 TIOTETNIEHHUS Ha OCHOBE aHAJIN3a TJ10-
OaJIbHBIX JAaHHBIX.

PocT ocpennenHnoit no Poccum cpemHeronoBoi
TeMIiepaTypbl  (JUHEHHBI  TPEHJ) COCTaBUI
0.47°C/10 ner (Bkynax B OOIIYI0 HM3MEHYUBOCTH
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1.3. Temnepamypa g8o3dyxa

52%). Haubonee ObIcTphIi pocT HabIronaeTcs Bec-
Hoit (0.63°C/10 net), HO Ha ()OHE MEKTOMOBBIX
KonebaHuil TpeH OoJIbIIe BCEro BBIACISIETCS JIETOM
(0.39°C/10 ner: omnuckiBaer 63% CyMMapHOW auc-
nepcun). CpeHEerogoBbIe TEMIEpaTyphbl pacTyT BO
BceX (eliepaibHbIX OKpyTax.

Hawnbonpmas ckopocTb pocTa CpemaHeroJoBOi
TeMIepaTypsl oTMedaeTcss Ha mobepexbe CeBep-
Horo JlemoBuToro oxeaHa, ocobenHo Ha ATP
(+0.8°C/10 net - +1.1°C/10 ner na Taiimbipe u Ha
nobepexxbe Bocrouno-Cubupckoro mopsi). BecHoii
U OCCHBIO MAKCUMYM IOTCIJICHUA — Ha HOGepembe
BocTtouno-Cnbupckoro Mopsi, a 3MMOM — Ha ceBepo-
samage ETP. Jletom camoe ObICTpoe TOTEIUIEHHE
npoucxoaut Ha ETP rokuee 55%.m. Kpome toro
HEOOXOIUMO OTMETHUTH CIEAYIOIINE OCOOCHHOCTH.
BecHoli MHTEHCHBHOE MOTEIUIEHHE HAOIIOAaeTCs B
BanagHoit (+0.67°C/10 ner) u Cpenneit Cubupu
(+0.82°C/10 ner), a takxke B Bocrounoit Cubupu
BecHoit (+0.78°C/10 net) u ocennio +0.77°C/10 ner;
getom B IO®PO u PO (+0.44°C/10 ner m
+0.64°C/10 ner). MMHUMYM HOTEILIEHHS B CPEAHEM
3a roj — Ha rore 3anaguoii Cubupu. Jletom u oceHbIo

50° 55° 60° 6F T0° 75°

8o°

452

359

e

ase 8% BoO° piJd 700 65
60°|
5%
| s
4%
40°]

0C /10 nem
. I
06 04 2 0 02 04 06 08 1 1.2 14 18 359
b(VT), 1976-2019, ron: snsapb-1exabpn
900 1000 1100 120° 1300

TOTETICHIE HaOIF01aeTCs Ha Bcel Tepputopun Poc-

cum, oqHako B Cubupy (Ha fore JeToM W B IICHTPE
OCEHBIO) UMEIOTCSI 00J1aCcTH, TJie MOTEIJIEHHE CyIle-
CTBEHHO cnabee.

B Cubupu 3umoii HabmromaeTcs obiIacTe MOXO0-
JIOJJaHMsI, BIIEpPBBIE MPOsIBUBIIAACA B mepuox 1976-
2010 rT. m mocTHrmias MaKCUMyMa B riepuof 1976-
2014 rr., xorga MOXOJOJAaHHME OXBAaTLIBAJIO 0OJIb-
mylo yacte 3amagHod u tor Cpemnedt Cubupu u
nocturano B nentpe -0.54°C/10 ner; B Hactosmiee
BpeMs IOXoJlofaHue MeHee Bouipaxkeno (-0.4°C/
10 net Ha rore 3amamnoit Cubupu). Poct 3umuei
Temreparypsl 11 Poccun B 1ienioM npekpaTwics B
cepenuae 1990 rr., mocne yero HaONIONANOCH ee
yObIBaHME, B MOCIECOHUE IIECTh-CEMb JIET HAMETH-
Jack TeHIeHUust K pocty. I[lo-BuamMomy, 3To CBs-
3aHO ¢ HaOMIOJABIIMMUCS B TO BpEMsl H3MEHEHHUSIMH
B OCHOBHBIX HUPKYJSITUOHHBIX CUCTEMAX CeBepHoro
monymiapust. Jlo cepenunbl 1990 rr. moutu Best Tep-
putopusi Poccun, B ocobernnocty 3amax ETP, uctsi-
ThIBaJIa M30BITOYHOE TOTEIUICHHE W3-3a IIEpeHoca
Teroro Bo3ayxa u3 CesepHodt Atnantuku. Ilote-
ieHue 3uM 3a nepuon 1994-2014 rr. Habnronanoch

Juma
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Puc. 1.9. Pactipenenenne ko3¢ puiineHToB THHEHHOTO TPEHIa CPEAHETOAOBON U CPETHUX CE30HHBIX 3HAYCHUN
TEMITEPATypBI IPU3EMHOTO BO3yXa Ha Tepputopun Poccuu 3a mepuox 1976-2019 rr. (8 °C/10 net)
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1. lenuoeeoghusuyeckue u audpomemeoproaudeckue ocobeHHocmu 2019 2o0a

B OCHOBHOM B apKTudeckoil 3oHe Poccuu; Ha
OCTaJIHbHON TEPPHUTOPHUHN 3UMHHUE TEMITEPaTyphl YObI-
Banu, cnabo Ha ETP (mo -0.2°C/10 net) u 3naum-
tensHo Ha ATP, no —2°C/10 net Ha rore Cubupw.
[lo-BuguMoOMy, TEHAEHIIMS TOXOJOJAHHS IpeKpa-
tunacek mnociae 2010r.; OTMETUM 3KCTpPEMalbHO
Tembie 3uMbl 2014-2015 rr. u 2015-2016 rr.; X0T™
CIIEYIOIUE TPU 3UMBI OBUTH CYIIECTBEHHO XOJIOJI-
HEE, OHH BCE JXKE€ TeIUIee OXKHMAACMOIr0 IO JIMHUHU
Tperaa. OueHeHHbIi 3a nepuoy 1976-2014 rr. 3uM-

auii TpeHa mo P® 6wur +0.15°C/10 ner, a nns
1976-2019 rr. yeennuuics g0 +0.39°C/10 ner.
JletoM U oceHbIO HaONIOJarOTCs O0JIaCTH, TIE
TPEH MNPAKTHUYECKH OTCYTCTBYET: JIETOM Ha IOre
3anmagnoit Cubupu, oceHpio — B meHTpe CpemHei
Cubupu u Ha ceBepe bailikanbckoro peruona. B
nepuon ¢ 2004 mo 2016 r. HabIIOmaeTCS ompene-
neHHoe yObiBaHue cpeaneit mo PO ocenneit temrie-

paTypsl.

Taoauua 1.4. OLeHKH JMHEHHOTO TPEeH1a TEMIIEpATyphl IPU3EMHOTO BO3/1yXa, OCPEHEHHOM 3a roJl ¥ 0 CE30HaM
o Tepputopuu Poccun, e€ pernoHoB U (eaepanbHBIX OKpyToB 3a 1976-2019 rr.:
b - xoadpuunent nmuneinoro tpenaa (°C/10 ner), D - Bkiaa tpenaa B gucrepcuto (%);
BBIJIETICHBI TPEHIBI HesHauumble Ha 1%-M ypoBHE

Ton 3uMma Becna Jlero Ocenn
Pernon

b D b b D b D b D
Poccust 0.47 52 0.39 6 0.63 42 0.39 63 0.43 26
ETP 0.52 48 0.59 12 0.44 23 0.47 33 0.52 27
ATP 0.46 45 0.32 6 0.70 41 0.37 64 0.43 23

®denepasibHbIE OKpyTa

CeBepo-3anaaHblit 0.55 40 0.76 12 0.46 16 0.39 24 0.53 22
LeHTpanbHBbIi 0.58 47 0.68 14 0.47 21 0.57 31 0.54 27
[TpuBomxckuit 0.46 37 0.41 5 0.42 16 0.41 16 0.56 23
OxwHbIi 0.56 47 0.49 12 0.49 25 0.72 48 0.49 22
Ceepo-Kaskasckuit 0.47 50 0.45 17 0.40 27 0.61 50 0.42 21
Ypansckuit 0.42 24 0.34 2 0.65 20 0.30 11 0.33 6
Cubnpckuit 0.38 25 0.22 1 0.76 36 0.33 38 0.19 3
JlansHEeBOCTOYHBIN 0.51 60 0.37 15 0.68 40 0.40 60 0.59 43

1.4. AmmocgepHble ocadxu

XoJ CpeoHUX TOJIOBBIX M CE30HHBIX aHOMAJIUH
0CajIKOB, OCpEIHEHHBIX MO TeppuTopun Poccwuwn,
npuBeneH Ha puc. 1.10. Ha Bcex BpeMeHHBIX psaax
nokasasbl: 11- neTHee ckomb3siee cpeaHee, TUHEH-
HbIl TpeHA 3a 1976-2019 rr. ¢ 95%-i1 noBepuTennb-
HOM monocoi. ['eorpaduueckue pacnpeneiaeHus
TOJIOBBIX M CE30HHBIX aHoMaiauii ocamgkoB B 2019 r.
TpecTaBIeHBI Ha puc. 1.11 B mMporieHTax OT COOTBET-
CTBYFOIIMX HOpM (6a30BbIi repuox 1961-1990 1r.), Ha
(OoHE CE30HHBIX M TONOBBIX AHOMAJIMH ITOKAa3aHO
MECTOIOJIOKEHNE CTaHIMH ¢ 5%- 1 95%-3KkcTpeMy-
MaMH — 3HaYE€HUS 0CAJKOB Ha 3TUX CTAHIMAX MOMaIN
B 5%-bI€ XBOCTBI COOTBETCTBYIOIIMX paclpeaeaeHuit
(ke 5-ro WM BeIe 95-ro mponeHTHIel), paccuu-
TaHHBIX 10 mepuony 1936-2018 rr. PermonamsHO
OCpEIHEHHBIC BEIMYMHBI IPUBEIEHBI B Ta0M. 1.5.

B 2019 r. cpenuss no Poccun rogoBas cymma
ocankoB coctaBuia 108% HoOpMBI (LIecTas BenH-
4yrHa B psay). Joms miomany ¢ n30bITKOM 0CaIKOB

(6onee 80-ro mpouenTmis) coctasuia 25%, ¢ nedu-
uToM ocaakoB (Menee 20-ro mporeHTmsL) — 12%.
3HAYUTENBHBIA M30BITOK OCAIKOB HAOMIOmancs B
cesepHoit wactu ETP (8 C3®O Bemano 131%
HOPMBI — MaKCHMallbHasl BEJIMYWHA B DAY, 37€Ch
3HAYUTEIbHBIA M30BITOK OCAaIKOB HaOJIOdaNICsS BO
BCE CE30HBI), B HIKHEM TeueHuu EHuces, Ha
Jansaem Bocroke. Jledumur ocankoB HaOIrO-
naicsi B CKO®O (Bemano 84% HOpMBI — cpenu
YETBIPEX «CaMBIX CYXHX)), BIIOJIb TOOepexbs Boc-
TouHO-CHOUpCcKOro Mopsi, Ha CaxanuHe.

W3 ce30HOB BBIAENACTCA OCEHb: 3HAUUTEIBHBIN
n30biTok ocankoB Ha ATP (114% - panr 5) u B
C3®P0 (127% - panr 4); cunbHBIH nedUIUT — B
IO®O (61% HOpMBI - CpeaM UETBIPEX «CaMBIX
CYXWX» OCEHHHUX CE30HOB). 3HAYMTEIBHBIA M30BITOK
ocaznkoB ormevaics gecHoi B ODO (138% Hopmbl —
paHr 5), CWIBHBIA JeQUIUT OCAOKOB — JIEMOM Ha
6ompeit yactu 1DO.
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1.4. AmmocghbepHblie ocadku
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Puc. 1.10. Cpennue rooBble U ce30HHBIE 0canku (% OT HOPMBI), ocpetHeHHbIe 1o Tepputopun PD, 1936-2019 rr.
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Juneiinwiti mpeno nposeden no oannvim sa 1976-2019 ez.; b - koapgpuyuenm mpenoa (% om nopmei/10 nem),
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Puc. 1.11. AHOMaINM rOAOBBIX M CE30HHBIX CyMM OcagkoB Ha Tepputopru Poccuu B 2019 1. (% ot HOopMBI 1961-1990 rT.)
Kpyorckamu kpacrozo u 3e1enozo yeema nokasanvl CManyuu, Ha KOMopsix 0CAOKU OKA3ANUCH COOMBEINCTNEEHHO
Hudce 5-20 uau gviute 95-20 npoyenmuis.
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1. lenuoeeoghusuyeckue u audpomemeoproaudeckue ocobeHHocmu 2019 2o0a

3uma 2018-2019 rr. B nenom mo P® Brimano
107% wopmsbr ocaakoB. B ETP npeobnanan mn30sI-
TOK ocankoB (114%); na ATP 3HaunTenbHbINH N30BI-
TOK OCaJIKOB (Ha MHOTHX CTaHIUAX OTMEYallUCh
95%-¢ sKcTpeMyMbl) HaOJIIOIANICS Ha tore SIkyTuu u
B Xa0apOBCKOM Kpae; a CUIBbHBIN JEPUIUT 0CATKOB
— B Casnax, B 3abaiikanne, B [I[pumMopbe u Ha BOC-
Toke Skytun. B oOdexabpe 2018 2. mpeobmaman
nepunut ocankoB (95% B cpeqHem mo P®), cuib-
Helii B C3®0 (69%), YOO (80%), B SkyTuu, Ha
UykoTke. 3HaYUTEIbHBIN U30BITOK 0cankoB (120%-
200%) - Ha tore ETP, na ceBepe 3amagnoit Cubupu,
B XabapoBckoM kpae, Ha KamuaTke. B aneape 3na-
YUTETHHBI W30BITOK OCagKOB HaOMIOmancs Ha
6ompmeit wactu ETP (132% HopMmBI — panr 5), B
XabaposckoM kpae. [edumur ocagkos (40%-80%)
oTMeyaJics Ha ceBepe CTpaHbl OT SIMayia Ha BOCTOK.
Ha rore ctpansl gedunut ocagkos (1o 20%) HaOm0-
nancs Ha tore ATP. OueHp KOHTPAaCTHBIM OBLT hes-
pans  (puc. 1.12) SKCTPEMAaTbHBI  H30BITOK
ocaakoB — 6osee 200% HOpMEL, 95%-e IKCTpeMyMBI
Ha MHOTUX cTaHUusX - Ha ceBepe ETP, Ha 1ore Sky-
iU, Ha YyKOTKE; CUJIBHBIA JEPUIUT OCaIKOB (10
20%) — B CasiHax, B 3a0aiikanbe, B [Ipumopnbe.

Becna Obinma yMEpeHHO BIAXHOW, B IIEJIOM IIO
P® Bemano 112% wHopmBI ocamkoB (par 18), B
FO®O Brimano 138% Hopmsel — panr 5. Kpome Toro,
3HAYUTEIbHBIA M30BITOK OCAJKOB HaOIIOAANICA Ha
KonbckoM TMONTyOCTpOBE, B HUXKHEM U CPEIHEM
teuennn Enwnces, B XabapoBckom kpae. Hedumur
ocankoB (menee 80%) wHabmogancs Ha Iore
Cubupu, Ha ceBepe Sxyrtum, Ha Caxammne. Oco-
O0enHocTh BecHBl: Ha ETP wnaGmromancs peskwii

KOHTPACT MEXIY 3KCTPEMAIBHO BIAXKHBIM MapTOM
(161%, 2-i1 B pamy) m cyxum ampenem (66%,
IECTOW M3 caMbIX Cyxux). Kpome Toro, B mapme
(puc. 1.12) 3HaunTenbHBIH HM30BITOK OCAAKOB (Ha
MHOTHX CTaHLUSX OTMe4aTuch 95%-e akcTpeMyMbl)
HabOmronancs enie B 3anaanort Cubupu, Ha UykoTke.
Jedurnut ocaakoB B MapTe HaOmomaics Ha Anrae u
BO MHOTHUX paiioHax JIPO. Kak orMeuanocs BhIIIIE, B
anpeie cwibHBI nedunut ocamko (meHee 60%
Hopmel) Habmonancs Ha ETP (B nenTpe u Ha ceepe,
B PO Bemmano 46% HOPMBI — cpeau dYeThIpex
caMbIX «cyxux»), tore PO, na Uykorke. N30bI1TOK
ocankoB (6omee 120%) HabIrOMANICS B IEHTPATBHBIX
paiionax Cubupu, B XabapoBcKkoM Kpae. B mae 3Ha-
YUTENbHBINA M30BITOK ocankoB (Oomee 120% HOPMBL,
Ha MHOTHX CTaHIUSAX OTMedanuch 95%-e aKcTpe-
MYMBI) HaOJFOAJICST BAOJB MoOepexbs OXOTCKOTo U
Snonckoro mopeii, Ha ore SAkyTuu (B IIEIOM IO
ADO ocaaku cocraBmwmm 146% HOpMBI — paHT 3),
M30BITOK OCAIKOB HAOIIOHAJICS TAaK)Xe HAa OOJIbIICH
gactu ETP, B HmwkHem Teuennu Enmces. [edurur
ocankoB (40-80% Hopmbl) HabIrOmANCsS Ha CeBEpe
ATP, Ha tore Cubupu, B 3abaiikaine.

Jemom B uenom mo Poccun Bemano 103%
HOPMBI OCAJKOB. 3HAYUTEIHHBIA H30BITOK OCAJIKOB
(Ha panme cranmmii pukcupoBauch 95%-e 3KcTpe-
MyMBbl) HaOmronmajics Ha ceBepo-BocToke ETP, B
Casnax, B Ilpumopbe. CuibHBIA AeUIUT OCaAKOB
(60-80% wHOpMBI, (ukcupoBauch 5%-¢ 3KCTpe-
MyMBI) Habmofancs B HeHTpe u Ha tore ETP (B
CK®O Bemamo 69% HOPMBI- Cpeau BOCHBMHU
«CaMBIX CyXHX»), Ha Oombiueii gactu PO, B oco-
OeHHOCTH Ha ceBepe SKyTuu.

Tab6smna 1.5. 'onoBsle U ce30HHBIE CyMMBI 0CaKOB (B % OoT HOpMbI 1961-1990 rr.) st peruonos Poccun B 2019 1.
3eJIeHBIM LIBETOM BBIJIEJICHBI 3HAUSHNS, ITOTIABIIIE B YUCIO HAUOOIBIIKX (paHT 1), TOIyOBIM - B YHCIIO MSTH
HanOonpuX (paHr 4 — 5), OpaH)KEBBIM - B YUCIIO YETHIPEX HAMMEHBINUX (PaHT 81) - B paH)KMPOBAHHBIX 110 YOBIBAHUIO
psanax ¢ 1936 .

Peruon Ton 3uma BecHa Jleto OceHnb
Poccus 108 107 112 103 109
EBponeiickas Tepputopus Poccun 110 114 115 108 101
Asmatckas teppuropus Poccrn 106 100 110 100 114
Dedepanvhuvle OKpyea
CeBepo-3anaaHbiii 131 125 118 127 127
IlenTpanbHbrit 97 113 101 92 95
[puBomkckuit 104 114 112 105 87
HOxHbII 92 105 138 93 61
Cesepo-Kaska3zcknit 84 98 110 69 87
Ypanbckuii 112 99 112 114 110
Cubupckuii 107 93 107 103 113
JlanbHEBOCTOUHBIN 104 106 111 96 116
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1.4. AmmocghbepHblie ocadku

B utone B nienom mo P® Bemano 99% HOpMBI
ocankoB. Jepunut ocankos (40-80%) Habmromancs
Ha Oonbinet yactu ETP (kpome ceBepa u ceBepo-
BOCTOKa), Ha Oouiblielt yactu J|DO. 3HauntenbHbIH
u30bITOK OcankoB (Oosiee 120%) HaOmronmancs Ha
3amane u tore ATP. B wurone cwibHBIN aedurur
ocankoB B FODO (46%) mpu SKCTpeMambHBIX TEM-
nepatrypax TMpuUBEN K CUIbHOU 3acyxe. Hioge.
Ocpennennble ocaaku 1o P® cocraBunu 107%
HOPMBI. 3HAYUTEIbHBINA H30BITOK OCAJKOB HaOJIIO-
nancst Ha Oonbmeit yactu ETP (127% - panr 4),
0Cco0eHHO MHOTO 0caakoB BeImano B C3DO (157%
HOPMBI — MaKCHMaJbHasi BETUYMHA B psny). Cuib-
HeId pedunut ocaakoB (mo 20%) HabOmromancs B
Hu30BbsiX Enuces, B Mpkyrckoit oonactu. Aezycm.
Ocpennennsie o P® ocagxu 100% Hopwmel. dedu-
UT ocakoB npeodnanan Ha ATP (na psine crannumit
(ukcupoBanuch 5%-¢ 3kcTpeMyMmbl): B BocTouHoi
Cubupu Bbimano 68% HOPMBI — Cpelnd YeTBIPEX
«CaMBIX CYXUX» B DPAQYy. 3HAUUTEIHHBIN H30BITOK
ocazakoB (0onee 160% HOpMBI) HaOMIOIANICS HA BOC-
toke ETP; a raxxe B [Ipumopsbe.

Ocenvio ocpennennnie mo P® ocagku cocra-
Buiu 109% HOpMEBI. 3HAYUTENHHBIN U30BITOK OCa-
koB (Oomee 120%) Habmromancs B C3DO: BwImano
127% nwopmsbl — panr 4, u Ha Oonpmieit yactu ATP
(114% - panr 5). [edunur ocagkoB HabmOqAIICS B
FODO (61% — cpean 4eThIpex «CaMbIX CYXHX»), Ha
Caxanune (oT™Meqanuch 5%-e dKCTpeMyMBl), BIOIb
nobepexnsi Boctouno-Cubupckoro Mopsi. B cen-
maobpe ocpeaHeHHble o P® ocaaku cocTaBWId
99% wopmel. [edurnur ocaakoB (MeHee 80%
HOpMBI) HaOmonancs Ha Oonpmeit yactu ETP
(kpome rora), Ha CeBepO-BOCTOKE cTpaHsl, B [Ipumo-
pre u Ha 1ore CaxannHa. M30bITOK ocagkoB (6omee

120% HOpMBI) HaOMFOnaIcs Ha Oombieit yactu ATP
(kpoMe TIEpEUHCIICHHBIX pPalioHOB). B oxmsaope
(puc. 1.12) ocpeanennsie o P® ocanku cocraBuiu
124% HOpMBI - YeTBepTas BEIUYHHA B PsLy. DKC-
TpeMaJIbHBI M30BITOK ocagkoB oTMedeH B C3DO
(172% HOpMBI — HUCTOPHYECKHH MaKCUMyM), B
Hpkytckoii obiaacti m XabapoBckoM kpae (Oosee
160%). Hedunur ocamkoB Habmomancs B FODO
(58% HOPMBI — cpeu MATH «CaMBIX CYXHX»), B Casi-
Hax, B IIpuamypse u IIpumopse, BIOJIb a3MATCKOTO
noOepexnsi CeBepHoro Jlenosuroro okeana. B nos-
ope ocpennennsie o PO ocagku - 107% HOPMBEL.
3HauNTEeNBHBIA M30BITOK ocaakoB (Oomee 120%
HOpMBL, (uKCHpoBaIHCh 95%-e 3KCTpeMyMBI)
Habmonancs Ha cesepe ETP, na tore ®DO. Cunb-
HbII gedunuT ocankoB ((pukcupoBamuch 5%-e FKc-
TpeMyMbl) HaOoancs Ha tore u B nientpe ETP (8
IO®O Bpmano gume 32% HOPMBI — Cpel TPex
«CaMBIX CYXHX)).

Hexaopn 2019 r. Ocpennenssie no PO ocanku -
110% HOpMBL. 3HAUYNUTENBHBIN H30BITOK OCAIKOB
(120%-160%) nabmogancs B C3DO (147% - mak-
CUMaJlbHasl BeJIMYMHA B pAAY). 3HAUUTEIbHBIN
M30BITOK OCaZKOB HAOMOJANCA Takke B OacceiiHe
Enuces, Ha Anrae, Ha ceBepO-BOCTOKE CTpaHBI, Ha
fore XabapoBckoro kpas, B Ilpumopre. CHIBHBII
nedurmt ocankoB (40%-80% HOpMBI) HabMIOAANICS
Ha tore ETP, B SIxytun, B 3abaiikaine.

Ha puc. 1.13 mpencrasiieHo reorpadudeckoe pac-
npeneneHne Kod()(PHUIMEHTOB JTHHEHHBIX TPEHIIOB
aTMOC(epHBIX 0CaAKOB Ha TeppUTOpuH Poccun mms
2019 r. B esmoM U Jyisi Ce30HOB Trona. B tabmwre 1.6
MIPUBEACHBl OLEHKH TPEHAOB PETHOHAIBHO-OCPEN-
HEHHBIX OCaJKOB; 3HAYMMOCTb OLIEHHBAJNach C
rcrnonb3oBanueM T-ctatucTiuki CThIOJICHTA.

Tabéauua 1.6. O1ieHKH THHEHHOTO TPeH 1a OCPEAHEHHBIX 32 TO/ (SHBAph - AEKaOpb) U MO CE30HaM MECSIYHBIX CYMM
aTMoC(hepHBIX 0caKoB s peruoHoB Poccuu 3a 1976-2019 rr. b, % HopMbI /10 j1€T - K03 GUIMESHT TMHEHHOTO TPEH/IA,
D% - Bknag TpeHna B Aucnepcuto. BeineneHsl 3HaueHus TpeHaa, 3Hauumbie Ha 1%-M ypoBHe

Ton 3uma Becna Jlerto Ocenb
Peruon

B D% b D% b D% b D% b D%
Poccust 2.2 35 2.5 13 5.7 36 0.7 4 1.7 8
EBpomneiickas Tepputopust Poccun 1.0 4 2.7 8 4.7 18 -1.6 3 0.0 0
Aswuatckas Tepputopus Poccun 2.6 44 23 9 6.2 38 1.4 11 2.6 18

DeodepanvHbie oKpyza
CeBepo-3anagHbIi 3.0 18 5.1 16 3.7 10 2.2 3 1.3 1
[leHTpanbHbIH -0.3 0 3.2 4 3.9 6 -4.2 7 -0.7 0
ITpuBomKCKIiA -0.5 0 0.9 0 55 9 -3.8 6 -1.8 1
HOxwHbIi -0.2 0 0.2 0 5.7 11 -4.8 6 -0.2 0
Cesepo-Kaskasckuit 1.5 3 2.7 3 4.8 9 -2.4 1 1.9 1
VYpanbsckuit 2.3 9 0.4 0 7.7 25 1.2 1 0.6 1
Cubupckuit 2.7 26 2.1 4 6.2 22 2.2 8 0.9 5
JlanbHEeBOCTOUHBIM 2.7 24 2.9 8 5.7 31 1.1 2 1.6 22
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Puc. 1.13. IIpocTpaHCTBEHHBIC PACIIPEIACICHHS JTIOKATBHBIX KOI(D(HUIIHSHTOB JHHEHHOTO TPEH 1A TOIOBBIX U
CE30HHBIX CyMM aTMoc(epHbIX ocaakoB 3a 1976-2019 rr. na tepputopuu Poccuu (% ot HopmsI 3a 10 net)

Ha teppuropun Poccuu B nienom mpeobiamaer
TeHJISHIHSI K YBEITMYCHUIO TOJJOBBIX CYMM OCaJKOB.
Tpena rogoBEIX OCaaKoOB Mo Tepputopun Poccuu B
nenom, cocrasiser 2.2% /10 ner, BKiIax TpeHAa B
cyMMapHyto aucnepcuto 35% - TpeHa CTaTUCTHYE-
CKHM 3HauuM Ha ypoBHe 1%. CxopocTh pocta ocaj-
koB Ha ATP B 2.6 pa3a Brime, uem Ha ETP. B psne
obmacreit Cubupu u Jlanpaero BocToka u Ha Boc-
toke CK®O Tpena npeswbimaer 5%/10 ner. YObI-
BaloT ocaaku Ha ceBepe Uykorckoro AO.

HesnauntenbHoe yObiBaHWe HaOmogaeTcss B
LIeHTpanbHbIX pailoHax ETP.

BrlpaskeHHBIN POCT TOAOBBIX OCaaKOB HalJIIOAa-
eTcs co BTopoit monoBuHbl 1980 rr. Haunbonee 3na-
ynTenbHble TpeHapl Habmronarorcs B COO (2.7%/
10 mer, Bkmag B m3MeH4YHBOCTH 26%) m B PO
(2.7%/10 ner, 24%).

OTpuIaTenbHbIH, OYeHb MaJbIi TPEH]I, CTaTUCTH-
YeCKd He3HAYUMEBIM Ha 5%-ypoBHe, HaOmromaercs B
psne ¢penepanbubix okpyros ETP (8 IDO u B [1DO).
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1.5. CHexHbIl nokpos

Pernonanbnbie TpeHARI HAONIOMatOTCS Ha (OHE
CYIIECTBEHHBIX KOJIeOaHUi1 C EPHOIOM B HECKOJIBKO
NECATIIIETHI, TaK YTO HENB3d C YBEPEHHOCTHIO
YTBEP)KAATh O HAJIMYMHU TPEH[Ja, WIN JIMIIb O HaIH-
YUH ONpeeSIeHHON (a3bl TAKUX KOJIcOaHMA.

Haunbonee 3HaUMTENBHBIN POCT CE30HHBIX CYMM
0CaJKOB B II€JIOM TI0 TeppuTopun Poccuu Habmrona-
etcs gecnoit (5.7% wopwmsl /10 e, BKiam B AHC-
nepcuio 36%): yBenTWYeHHE OCAIKOB TPOUCXOIUT
npakTHyecku Bcroay; Ha ATP cymiectBeHHo Ooree
oprcTpeiMu TeMiiamu, ueMm Ha ETP. Cratuctuuecku
3HAYUMBIA Ha 5%-HOM YypOBHE TMOJOXHUTEIbHBIN
TPEH BECHOUM OTMedYaeTcs BO Bcex CcyOnekTax PO,
kpome LIDO. 3umoii ocanku yMEHBIIAIOTCS Ha Ce-

1.5. CHedicHblil noKpo8

IlepBbiii  cHer 3umoil 2018-2019rr. Ha
OOJBITICH YacTH E€BPOICHCKOW TEPPUTOPHH BHITIAT
MO3XKE CPEIHEKIMMATHIECKUX CpokoB Ha 5-10
nHeH, 3a uckiaodeHueMm uactu IOkHoro ®O u
Cesepo-Kagkazckoro @O.

Ha asmarckoii TeppuTOpUM paHbIIe OOBIYHBIX
CPOKOB CHEXXHBIN ITOKPOB IHOSIBUICS B TIOMEHCKOU
u  Owmckoil 00macTsX, LEHTpPaJbHBIX paloHaX
Kpacnosipckoro  kpas,  Pecmybmuke — ToiBe,
3abalikanbCcKOM Kpae, IOro-BOCTOUHBIX paloHax
PecnyOonmukn  Caxa (Skytust) m Ha  ceBepe
Kamuatckoro kpas. Ha roro-Bocroke Sxytuun
NEPBBIA CHET JIET yKe B Hadaue CEHTAOps, 4TO Ha
10-20 mgHelt paHplie KIUMaTH4YeCKuX cpokoB. Ha
apkTrueckoM mobepexxpe SImama u  Taiimebipa,
cesepe SAkyrtuu, B Uykorckom AO u Maraganckoit
001acTy M3-3a OYEHb TEIUIOW HOTrOoAbI B OKTSOpe-
HOsI0pe CHEXHBIH ITOKPOB MOSIBUJICS TOPa3io Mo3XKe
KIIMMaTHYECKUX CpokoB. Ha Oompimedt wactm
CTpaHbl CHETr  Ccouled  paHblle  OOBIYHOTO.
3anepxkancs CHEXKHBIN MIOKPOB JIOJIBIIIE
CPEIHEKINMAaTHYEeCKNX CpokoB Ha Koibckom
nojiyocTpoBe, B PeciyOnuke Kapenuu, [ToBoimkse,
npearopueix paitonax CesepHoro Kaskaza, Ha tore
3amagnoir Cubupun u  KpacHospckoro — kpas,
OTIeNbHBIX paitoHax JlansHeBocTouHOro ®O.

Ha ETP Becna mpouuia B HOPMAaJIbHBIE CPOKH.
Ha ATP, Hao0opoT, oHa 3HAUMTENHHO OlEpeaAnia
MHOTOJIETHHE CPOKHU.

B Oacceitue Boarum 3amac BOABI B CHEXHOM
nokpose B 2019 r. cocraBun 117% HOpMBEI U OKa-
3ajcgd Ha 33 Mm Oombire, ueM B 2018 r. 3amacel
BOIBI B CHere B OacceitHax Bepxuedt Bomru, Okw,
Cyps1, Batku, Kamsr, benoit, Yebokcapckoro, Kyii-
onrmeBckoro, CapaToBcKoro W Bomrorpamckoro
BOJIOXpaHWIUI oOKa3anuchk Ha 11-69 MM Oosmbiie
mponutoroguux; B Oacceiinax KocTpomsl, Ymxw,
MockBBI — OIM3KUMH K HUM, a B Oacceiine Betmyru

BEPO-BOCTOKE CTPaHbl U B LEHTPAJbHBIX paldOHaX
Cubupu. Jlemom v oceHvro POCT 0CaIKOB HAOIIO1A-
ercs mpeumytiectBeHHO Ha ATP. Ocensro 3naun-
TEJIBHBIA POCT OCAJKOB OTMEYAeTCsl Ha JalbHEM
CeBepo-Boctoke; B nemom mo PO tpena 1.6%
HOPMBI 32 JecATWIIETHE 3Ha4yuM Ha ypoBHE 1%.
BaxHOo OTMETHTH, UTO JIemom OCalku yOBIBAaIOT B
OCHOBHBIX 3€pHOINpou3BOAiAIIMX paiioHax ETP,
ocobenno B LIPO u IODPO (4.2% u 4.8% HOpMEI 32
JEeCATWIETHE): COBMECTHO CO  3HAYUTEIbHBIM
POCTOM TeMIIepaTyphl 3TO CYIIECTBEHHO YBEIUYH-
BaeT pUCK 3acyxu. JleTHue ocanku yOBIBaIOT TaKxke
Ha apKTH4YeckoM nodepexne ATP.

— Ha 15 MM MeHbIlI€ NPOIJIOTOJHUX 3HAYCHUH.
3anacel BoAbl B cHere B OacceliHax Kamel u benoit
coctraBmmm 94% Hopmbl, peku MockBa - 100%
HOPMBEI, B Oacceiine Bonrorpanckoro
Bogoxparmiuma 209% HOPMBI, B OCTaJbHBIX
Oacceiinax Bonru cocrasmmu 110-153% HOpMBL

B Oacceitnax [loHa Beime I{pMIISHCKOTO
BOJIOXpaHmwInIIa, Xompa u MenBeaullsl 3amachl
BOABl B cHere coctaBwin 215-260% HOpMBI H
OKa3aJInCh OOJBIIEe MPOINUIOTOMHUX 3HAYCHUU Ha
45-85 MM.

ITourm ma Bcex OacceliHax pek ceBepa ETP
CHET03amachl OKa3aluch OOJBIIIE MPOILIOTOJHIX Ha
15-46 MM, nmms B Oacceiline Me3eHn OHH
OKa3aJIuCh Ha 2 MM MEHBIIIE, YEM B HPOILIOM TOJY.
B oGacceitnax Cesepnoii /Jlpunbpi, Cyxonsl, Barm,
IOra, ITuneru u Beiuerpl 3ammacel BOJbl B CHEKHOM
nokpoBe coctaBuin 128-176 % HOpMBL, B Oacceline
Mesenu coctasmin 110 % HOpMBL.

Ha ceBepo-zamage ETP cHerozamacel B
Oaccerinax Hapeel u BonxoBa cocraBwiu 55 u
211% HOpMBI coOTBETCTBEHHO. [lo OTHOIIEHHIO K
MpONUIOTOHUAM, 3amackl B Oaccefine Hapsw
YMEHBIIIIACh Ha 25 MM, a B OacceitHe Bomxoa
YBEJIUYMIINCH HA 75 MM.

B Oacceiinax pek u Bomoxpanwiuiy Cubupu
3amachkl BOABI B CHEre Ha KOHEI MEpPBOM JIeKalbl
MapTa MNPEeHMYMIECTBEHHO cocTaBmuin 82—126%
HopMmBbl. CHerozamacel B Oacceiine Bepxueit O0u u
TobGonma  okazammcp Ha  22-33 MM Oosbiie
OPOLUIOTOJHUX ~ 3HAYEHWH; HAa  TEPPUTOPHUU
octalbHBIX OacceiiHoB Cubupu — Ha 20-85 MM
MEHbIII€ 3HaYE€HUN MPOIIOro roja.

B cBomHoit Tabn. 1.7 mpuBemeHsl NOAPOOHBIE
JIAHHBIC O 3amacax BOJBI B CHEXHOM ITOKPOBE IO
OacceitHaM KpyIHBIX PeK B BOgoXpaHuauil PO (1o
cocrossHuio Ha 10 mapra 2019 r.).
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Tabauna 1.7. CBenenus o 3amacax BOIBI B CHE)KHOM ITOKPOBE 10 OacceifHaM KPYITHBIX peK M BogoxpaHwmmi PO
o cocrosHuio Ha 10 mapTa 2019 r. (B cpaBHEHHH ¢ HOpMOH U ¢ Biaro3amnacamu 2018 r.):
w2018, w2019 - 3anacel Boasl B cHere B 2018 1 2019 rr.

3anacsl Boabl B cHere Ha 10 maprta 2019 r.

Neo BaccellHbI pex HOpMa w2018 w2019
n/n . . . % or % or
HOPMBI w2018
1 |BOJITA, B T.u. 115 102 135 117 132
2 | mo PeIOMHCKOTO BOJIOXP. 101 92 122 121 133
3 |p. Koctpoma u YHxa 125 150 153 122 102
4 |p. Mocksa 95 92 95 100 103
5 |p. Oxka, Bkitouas 6acceiin p.MOCKBBI 79 81 103 130 127
6 |p.Cypa 99 75 120 121 160
7 |p. Bertnyra 135 175 160 119 91
8 |Yeboxcapckoe BOJOXpaHIITHINE 90 93 114 127 123
9 |p.Bsarka 141 144 155 110 108
10 | KyiiOpimeBckoe BOIOXpaHIIINIIE 130 127 148 114 117
11 |CaparoBckoe BOJOXpaHWIUILE 92 72 141 153 196
12 | Bonrorpaackoe BogOXpaHUIHIIE 66 87 138 209 159
13 |p. Kama 179 119 168 94 141
14 |p. benas 134 75 126 94 168
15 |JOH, B T.u. 48 59 120 250 203
16 | Xomep 55 58 143 260 247
17 |MenBenuna 53 69 114 215 165
Pexu Cesepa
18 |CeBepnas [IBuna 116 144 165 142 115
19 |Cyxona 121 140 157 130 112
20 |Bara 118 114 151 128 132
21 |IOr 111 156 193 174 124
22 |Ilunera 97 125 171 176 137
23 | Beruerma 131 159 174 133 109
24 | MeseHnn 134 149 147 110 99
25 |Hapsa 51 53 28 55 53
26 |Bomxos 62 56 131 211 234

Pexu u Bogoxpanmmima Cubupu BecHoit 2019 T.

27 |Bepxusst O0b 81 62 84 104 135
28 |Tobon 62 45 78 126 173
29 | Enwuceti | (C.IllymieHckoe BOTOXPAHHIIHIIE) 148 97 84 66 140
30 |Enwuceii | (KpacHosipckoe BOIOXpaHIIIHIIE) 181 96 80 53 98

31 |Amnrapa | (o3. Baiikan) 97 77 101 79 117
32 | Anrapa | (bparckoe BogoxpaHuInIIe) 104 55 82 53 160
33 | Anrapa | (Ycrp-UnuMckoe BOIOXpaHUITHIIE) 126 100 88 79 137

1.6. BoOnuvle pecypcot

Boansie pecypcebl Poccuiickoii denepanuu B
2019 r. cocramm 4290,9 kv>, MIPEBBICUB CpEIHEE
MHOTOJIETHee 3HadueHue Ha 1,6%. bonbmmas dacth
sTOro 06BEMa - 4060,6 KM - chopmupoBaigach B
npenenax Poccun, u 230,3 KM> BOJIbI TIOCTYMHJIO C
TEPPUTOPHH COTPEAETHHBIX TOCYIapPCTB.

Ha pexax Cesepo-3anagHoro, [Ipusomkckoro u
VYpaibckoro QeaepaiibHbIX  OKpyroB  (Tadim. 1.8)
HaOyofanach MOBBIIEHHAS BONHOCTH, B /[lanbHe-
BOCTOYHOM (heZiepalibHOM OKpyTe - OJIU3Kask K HOpMe.
B Ienrpansnom, HOxHom, Cepepo-KaBkaszckom u
CubupckoM QeiepalibHbIX OKpYyrax BOJHBIC PECyp-
Cbl OBLIN HM)KE CPEIHEMHOTOJIETHUX 3HAYCHUH.
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Bonneie pecypchl O0accelHOB KPYITHEHUITUX PEK
Poccun  (HaOrONEHHBI TOMOBOM CTOK pEK) B
2019 r. B OOJBIIMHCTBE CITy4aeB 3HAYUTEIHHO OTIIH-
YJaJIUCh KaK OT CPEJHUX MHOTOJICTHHX 3HAYCHHM,
TaKk M OT 3HAYCHUH, MMeBIIMX MecTo B 2018 T.
(Tabm. 1.9).

B 6acceitnax kpymHeimmx pek CeBepa EBporrsr -
CesepHnotii /[Bunasr u [leqopsr - nmpogomkunach ¢asza-
MOBBIICHHOM BOAHOCTH, HayaBmasicsa s Cesep-
Holt JIBunsI B 2017 1., a 11 [evops! - B 2014 1. Ilpu
9ToM cTOK CeBepHO# JIBUHBI MPOIOKHI OBICTpOE
cHWkKeHue, Havapmeecss B 2018 1., a cTok Iledopsr,
HaIlpOTHB, PE3KO BO3pOC MO cpaBHeHUto ¢ 2018 T.
[IpeBbImeHre HOPMBI IJIst ATUX pek cocTaBmio 5,0%
u 45,0% npotus 16,8% u 20,2% B 2018 .

Crok Bomrum B 2019 T. 0BT HMKE HOPMBI Ha
3,8%, 4TO O3HaYay0 OKOHYaHWE (Ha3bl BBICOKOM
BOJHOCTH, HayaBIiekcs B 2016 1.

B Oacceitnax Jlona u Kybanu npomoinkuiach
(haza Hu3KOM BoJiHOCTH, HavaBIascs emé B 2007 T,
npruuéM B 2019 1. mpowmsomnuio pe3koe maaeHue
CTOKA JI0 3HAYEHUN HMKE HOPMBI, COOTBETCTBEHHO,
Ha 33,3% u 17,3% mocie 3,9% u 5,0% Hike HOPMBI
B 2018 r.

Bonnocth B Oacceline Tepeka, TUIaBHO CHUXKAB-
mrasicst ¢ 2010 mo 2015 rr., ocTaBaiack B OCIEIYIO-
pie TOMbI OMU3KON K HOpPME, OTKJIOHSSICH OT HEE B
OOJBITYI0 WM MEHBIIYIO cTopoHy. B 2019 1. oHa
3aMETHO CHM3WIACh MO cpaBHeHuto ¢ 2018 r. OTkiIo-
HEHHE OT HOPMBI cOCTaBMIIO -6,6% mpoTus 2,9%.

Ta6auua 1.8. Pecypcbl pedHoro cToka 1o ¢eepajibHbIM OKpyram

Cpennue XapaKTepUCTHKH BOTHBIX
: Maoman | Mbe | peopeen 0191 wrlron__| Oretonen
eppuTOpHH TeppuTOPHii .
. e pocypion, | "Srmeth | wpiron | ncero['erorenners
KM~ /Toj
Cesepo-3amanusiii @O 1687,0 5702 600,8 54,8 655,6 15,0
HenTpansueiii @O 650,2 126,1 77,0 26,8 103,8 -17,7
Ipusosmkckuit GO 1037,0 271,3 186,8 99,9 286,7 5,7
105HbIIE DO 4479 2883 26,2 246,0 2722 5,6
Cesepo-Kaskazckuit @O 170,4 28,0 24,7 2,1 26,8 -4,3
Vpansckuii ®O 1818,5 5973 479,2 204,8 684,0 14,5
Cubupckuit ©O 4361,8 1303,2 981,0 180,0 1161,0 -10,9
JansueBocrounsiii @O 6952,5 1960,3 1684,9 267,2 1952,1 -0,4
Egﬁgﬁﬁcm" Denepais b 171253 42238 4060,6 2303 | 4290,9 1,6

Cpeodnue mHocoemHue 3HAYEHUs BOOHBIX pecypcos paccuumansl 3a nepuoo 1930-1980 ze. oas esponeiickoil

u 3a nepuod 1936-1980 ce. ona azuamckoi meppumopuu Poccuu. [loouépxrymul snauenus, ymounénnuvle 6 2019 2.

Ta6mmma 1.9. Pecypchbl pedHOro CTOKa 10 peYHBIM OacceiiHaM

Boaubie OTKJIOHEHUE OT
Ilomanu Cpennne MHOTOJI€THHE
. . pecypcsbl CpeaHux
Peunnblie 0accelHbI O0acceiiHOB, 3HAYeHHe BOAHBIX
ThIC. KM? pecypcos* kM3 /ron 20139 T MHOTOTETHHX
’ KM>/rox 3HavYeHHid, %o

Cesepnas J[puna 357 101,0 106,0 5,0
[Tewopa 322 129,0 187,0 45,0
Bosra 1360 238,0 229,0 -3,8
Jon 422 25,5 17,0 -33,3
Ky0aupb 57,9 13,9 11,5 -17,3
Tepek 432 10,5 9,81 -6,6
(01} 2990 405,0 438,0 8,1
Enwceit 2580 635,0 637,0 0,3
Jlena 2490 537,0 453,0 -15,6
Koaema 647 131,0 142,0 8,4
Awmyp 1855 378,0 535,0 41,5

* Cpeonue muozonemuue sHaveHus 0OHbIX pecypcos paccyumansl 3a nepuoo 1936-1980 ze.
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B Gacceitre oqHoit 13 kpymHeHX pek Cudupy -
O06u - mpomomkmiIack (haza MOBHINICHHON BOJHOCTH,
HauaBmiasicss B 2014 r., oAHaKO NPEBBIIEHUE HOPMBI
8,1% Mano oTymuanock ot nokasareist 2018 r. - 6,7%.
B Gacceiinax AByX ApyTrux KpyHnHEHIINX CHOMPCKUX
pek - Eances u JIeHEI - uMenn MecTO OOBIIHBIC IS
HUX TPOTHBOIIOJIOKHO HANpaBJICHHbIE W3MEHEHUS
BogHOCTH. [Ipn pocte croka EHunces oT 3HaueHUs
HIDKe HOpMBI Ha 6,3% B 2018 1. 10 HOopME!I (0,3%) B
2019 r. npouszomén o6Bai croka JICHbI OT 3HAUCHUS
26,8% wuang Hopmoit B 2018 r. 10 3HAYCHMS HIDKE
HOpMEI Ha 15,6%. [Ipu aToM mms Exuces 3akoH4n-
nachk (aza HU3KOH BOJHOCTH, MPOMOIDKABIIASCA C
2016 ., a mna Jlenbl, HaoOOpOT, OHA HaYalach
mocie JUIMTEIbHON a3kl BBICOKOH BOJHOCTH,
Hayasieiics B 2012 r.

B Gaccetine KonbMbl Tipoomkmiachk ¢aza BEICO-
KOM BOJHOCTH, HauaBmiasics B 2016 ., ogHAaKo aHo-
MaJIbHO BbICOKass BogHocte 2017 wm 2018r. ¢
NpeBbIIeHreM HOpMBI Ha 57,5% u 73,3% cMmeHunach
YMEPEHHO BBICOKOM, MTPEBBIIIAIOIIEN HOpMy Ha 8,4%.

B 6acceiine xpynneiimeii peku [ansHero Boc-
TOoKa - Amypa - B 2019 1. mpouzomén pe3kuii cka-
90K BOJHOCTH 110 41,5% BBITIIE HOPMBI TIOCTIE TBYX
JIeT ¢ HOpMallbHOM BOJHOCTHIO. 3a mocieanue 10
JIET COIIOCTaBUMBIH MOKa3aTesb 68,8% HabIrogancs
Tonbko B 2013 1.

Bopnsie pecypebl cyobektoB Poccuiickoit ®ene-
parmu B 2019 1. (Tabmn. 1.10) Takxke B OOIBITHHCTBE
CIy4YaeB CyIIECTBEHHO OTIMYAINCH OT CPEIHUX

MHOT'OJIETHUX 3HAYEHHH U OT 3HaYEHUH, UMEBIIUX
Mecto B 2018 1.

B 2019r. Bo Bcex cyObekTax Qenepanun
Cesepo-3anagHoro (eaepaabHOTO OKpyra, Kpome
obnacreit Kanununrpagackod u MypmaHCKOH,
BOJHOCTh PeK Oblila BBIIIE CPEIHUX MHOTOJETHHUX
3HaueHW. Hambonee BBICOKMMH TOKa3aTENIMU
BOJHOCTH oTIMYmiInch Pecnyonmka Komu (43,1%)
u Bomoronckas o6xacte (37,9%), HaumeHee BBICO-
kuMu - Pecriybnuka Kapenus (6,0%) u [lckoBckas
obmacts (5,8%). B MypmaHckoit 001acTit BOTHOCTD
MaJIo OTJIMYajach OT HOPMBI, M TOIbKO B KanmHuH-
Trpaackoi 00JacTH OHAa ObLIa 3HAYUTEIBHO HUKE
HOpMBI Ha 22,8%.

B cyObekrax Qenepannu, pacmoilOXKEHHBIX B
CEBEPHOM, BOCTOUHOM U FOKHOHM 4acTAX OKpPyra, TO
ecTh B MypMaHCKOH U ApXaHTEIbCKOU 00JIacTsX,
Pecry6mmuke Komu, Bomoroackoii, HoBroposckoit u
[IckoBCKOM 00JaCTAX UMENT MECTO POCT BOJHOCTH
o cpaBHeHuto ¢ 2018 r. Bo Bcex cyObekTax, kpome
MypmMmaHCKo# 001acTi, OH ObLT BeChbMa 3HAYUTEINb-
HbIM. BOJTHOCTS B 3amajiHOM 4acTu okpyra, B Pecrry-
ommke Kapenmum w3MeHmiacb Maio, a B
Jlenmnrpanckoit m KammHuHTpamckoir o0macTsax
3HAUUTEIBHO CHU3MUJIACh. TeM He MeHee, XapakTep
BOJHOCTH COXpaHWiIcAd BCroAy, kpome IIckoBckoit
obnactu, T/ie HU3Kas BOJAHOCTh CMEHWIIACH ITOBBI-
LIEHHOM.

Kaptuny BogHOCTH U €€ U3MEHEHUs Ha TEPPUTO-
puH OKpyTa cOPMUPOBAIN CIIEIYIONTHE (GaKTOPHI.

Ta6auma 1.10. Pecypcsl peunoro croka mo cyobrekram Poccuiickoit denepanuun

Cpennue XapakTepucTHKH BOJAHBIX
3 OTKJIOHEeHUS
I MHOI0JIETHHE pecypcos 2019 r., km”/rox
JoIAaau JHAYEeHHe OT Cpe/IHEro
CyobekTnl (peiepanum | TeppuTopum, . MHOro0JIeT-
BOJHBIX MECTHBIH
TBIC. KM eCYDCOB NPUTOK BCEro Hero
peceypeos, CTOK 3HaveHns, %
KM°/TOx
CeBepo-3anaanblii ¢pegepanbHblii OKPYT
Pecny6nuku
Kapenus 180,5 56,5 57,2 2,7 59,9 6,0
Komu 416,8 164,8 218.,5 17,4 2359 43,1
O6nactu
ApxaHrenbcKas, B TOM YHCIIe 589,9 354.9 163,5 272,4 4359 22,8
Heneuxuit AO 176,8 204.8 73,3 194.6 2679 30,8
Bonoroackas 144,5 47,7 50,5 15,3 65,8 37,9
Kanununrpanckas 15,1 22,4 1,6 15,7 17,3 -22.8
Jlenunrpanackast 83,9 82,1 26,2 61,0 87,2 6,2
MypmaHckast 144,9 65,7 52,3 13,0 65,3 -0,6
Hosroposckas 54,5 23.4 19,2 9,7 28,9 23,5
IIckoBckas 55,4 12,1 11,8 1,0 12,8 5,8

24 0O630p cocmosiHUs U 3agpsA3HEHUST OKpyXXarouwiel cpedbl 8 Poccutickot @edepauyuu 3a 2019 200



1.6. BodHble pecypchbl

IenTpanbHblii pegepanbHbIi OKPYT

O6mactu
Benroponckas 27,1 2,7 1,9 0,2 2,1 22,2
BpstaCcKas 34,9 7,3 2,2 1,0 3,2 -56,2
Bnagumupckast 29,1 35,2 2,3 19,3 21,6 -38,6
Boponexckas 52,2 13,7 2,5 6,3 8,8 -35,8
HBanoBckas 21,4 57,3 4,2 58,0 62,2 8,6
Kanyxckas 29,8 11,3 2,5 3,5 6,0 -46,9
Koctpomckast 60,2 53,4 19,9 40,3 60,2 12,7
Kypckas 30,0 3,9 2,0 0,0 2,0 -48,7
Jlunenkas 24,0 6,3 1,6 2.4 4,0 -36,5
MockoBckas 45,8 18,0 6,6 5,8 12,4 -31,1
OpioBckas 24,7 4,1 2,1 0,4 2,5 -39,0
Ps3anckas 39,6 25,7 2,1 12,2 14,3 -44.4
CMmoneHckast 49,8 13,7 5,7 2,3 8,0 -41,6
TamOoBcKas 34,5 4,1 2,1 0,3 2,4 -41,5
TBepckas 84,2 21,1 10,9 7,1 18,0 -14,7
Tynbckas 25,7 10,6 2,2 3,6 5,8 -45,3
Spocnasckas 36,2 35,8 6,2 30,7 36,9 3,1

[puBoskckuii penepaibHbIid OKPYT
PecrryOnmku
Bamkoproctan 142,9 34,2 23,6 9,9 33,5 -2,0
Mapuit On 23,4 110,4 39 91,3 95,2 -13,8
Mopaoust 26,1 4,9 1,5 0,8 23 -53,1
Tartapcran 67,8 229,6 6,9 242.0 2489 8,4
Yamyprckas 42,1 63,3 12,9 80,1 93,0 46,9
Uysarckas 18,3 119,0 1,0 96,7 97,7 -17,9
Kpas

ITepmcknit 160,2 56,0 70,3 10,8 81,1 44,8

O6mactu
Kupogsckas 120,4 40,0 39,5 19,1 58,6 46,5
Hwuxeropoackas 76,6 105,8 10,7 80,6 91,3 -13,7
OpenOyprckas 123,7 12,7 34 2,5 59 -53,2
Ilen3enckas 43,4 5,6 3,1 0,5 3,6 -35,7
Camapckas 53,6 236,8 2,9 2274 230,3 -2,7
CapatoBckas 101,2 241,5 3,2 2299 233,1 -3,5
VibsHOBCKAs 37,2 231,2 39 2229 226,8 -1,9

1O:xub1i penepaibHbIl OKPYT
PecnyOnuku
Anpires 7,8 14,1 3,2 7,9 11,1 -21,3
KanMeikus 74,7 0.4 0,7 0,2 0,9 125,0
Kpeim 27,0 1,0 0,7 0,2 0,9 -10,0
Kpas

Kpacnonapckuit 75,5 23,0 14,2 7,3 21,5 -6,5

Oo6nactu
AcTpaxaHckas 49,0 237,7 0,0 228,6 228,6 -3,8
Bonrorpaackas 112,9 258,6 3,3 239,0 2423 -6,3
PocToBckas 101,0 26,9 4,1 13,8 17,9 -33,5
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CeBepo-KaBka3ckuii pegepaabHbIii OKpyr
PecnyGmukn
Jarectan 50,3 20,7 7,7 11,6 19,3 -6,8
Wnrymerns 3,6 1,7 0,5 1,5 2,0 17,6
Kabapaunao-bankapus 12,5 7,5 3,6 4.1 7,7 2,7
KapauaeBo-Uepkecckas 14,3 6,1 6,5 0,0 6,5 6,6
Cesepnas Ocetust — Ananus 8,0 8,0 3,1 3,9 7,0 -12,5
YeueHckas 15,6 11,6 3,2 7,9 11,1 -4,3
Kpas
CraBponoabCKuit 66,2 6,0 0,1 5,0 5,1 -15,0
Ypanbcknii pegepaabHbIii OKpYr
Ob6uactn
Kypraunckas 71,5 43 1,3 1,4 2,7 -37,2
CaepauioBcKast 1943 30,2 43,1 1,5 44,6 47,7
TromeHcKkas, B TOM yncie 1464,2 583,7 428,9 241,9 670,8 14,9
Xantei-Mancuiickuii AO 534,8 380,8 170,2 241,9 412,1 8,2
Smano-Henenxuit AO 769,3 581,3 2543 412,0 666,3 14,6
YensOuHckas 88,5 7,4 5,9 0,6 6,5 -12,2
Cubnpckuii genepaabHblil OKPYT
PecnyOnuku
AnTait 92,9 34,0 33,1 0,0 33,1 -2,6
TriBa 168,6 45,5 46,8 9,1 55,9 22,9
Xakacus 61,6 97,7 19,7 79,9 99,6 1,9
Kpas
AnTaiickuit 168,0 55,1 13,7 34,6 48,3 -12,3
KpacHnostpckmii 2366,8 930,2 630,3 206,4 836,7 -10,1
Ob6nactu
Upkyrckas 774,8 309,5 135,9 134,2 270,1 -12,7
Kemeposckas 95,7 432 34,7 23 37,0 -14,4
Hosocubupckas 177,8 64,3 6,5 48,3 54,8 -14,8
Omckas 141,1 41,3 4,3 42,6 46,9 13,6
Tomckas 314,4 182,3 56,0 99,1 155,1 -14,9
JanbHeBocTOYHBIN (heepabHBIH OKPYT
Pecry6nuku
Bypsarus 351,3 97,1 75,7 23,5 99,2 2,2
Caxa (Axytns) 3083,5 881,1 4453 315,0 760,3 -13,7
Kpas
3a0aliKkaTbCKHA 431,9 75,6 52,7 11,7 64,4 -14,8
Kamuatckuit 464,3 2752 2481 2,6 250,7 -8,9
IIpumopckuii 164,7 46,3 47,3 6,0 533 15,1
XabapoBckuit 787,6 491,2 339,5 336,4 675,9 37,6
Ob6nactu
Amypckas 361,9 170,6 123,8 89,8 213,6 25,2
Marananckas 462,5 124,9 120,6 3,1 123,7 -1,0
CaxanuHcKas 87,1 57,3 48,1 0,0 48,1 -16,1
ABTOHOMHBIE 00JIaCTH
Espeiickas 36,3 217,7 14,4 285,4 299,8 37,7
ABTOHOMHBIE OKpyTra
Uykotckuit AO 721,5 194,6 169,4 12,0 181,4 -6,8

Cpeonue MHO201emHUe 3HAUEHUSL BOOHBIX pecypcos paccyumaryl 3a nepuod 1930-1980 ez. ona esponeiickoii u 3a nepuoo 1936-
1980 z2. ons asuamckoii meppumopuu Poccuu. Iloouépknymor snauenus, ymounéunvie ¢ 2019 2.
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1.6. BodHble pecypchbl

B 2019 r. Bce OoCHOBHBIE pEKH, MPOTEKAIOIIUE
Mo  TEPPUTOPHUU  ApPXaHTeIbCKOM  obiacTw,
Pecrry0nmku Komu, Bonorozackoii, HoBropomackoit
u IlckoBckoit  obnacteil  XapakTepu30BaJKCh
BBICOKUM CTOKOM, BECbMa 3HAYUTEIHHO
MIPEBHIIIAIONTIM KaK HOpMY, Tak 1 3Haduenus 2018 r.
[IportuBomonokHas cuTyarust HaOmoganack B
Kanmuaunarpamckoir o0mactd, BCSI  TEPPHUTOPHSL
KOTOPOH OKasajach B 30HE HH3KOTO CTOKa,
JIOMOJHNATENbHO cHu3uBIIerocs B 20191, B
PecnyOonmuke ~ Kapenmu, rme — Habmromanoch
HEKOTOpOE pazHooOpasme ToKaszaTeleii BOJHOCTH
peK, TO-TIpeKHEMY JIOMWUHHPOBAIA pPEKH C
MOBBIIICHHBIM CTOKOM. B Mypmanckoii obmactu
npu  OoiblleM  pa3HOOOpa3WM  MoKa3aTelei
BOJHOCTH pEK TNpeodiajiaHue OTPUIATEeIbHBIX
3HaueHwuit, Habmoasmeecs B 2018 r., mpakTuuecku
3aKoHIIIIOCH B 2019 1.

Bonee wHTEpecHas KkapTHMHa HMela MECTO B
Jlenmarpanckoit obmacTH, TIOE OMIpEIEIAIONICH
pexoit  sBusietcss  HeBa,  BhITekaromas w3
Jlanoxxckoro ozepa. Crok Heswt B 2019 1. pesko
cHU3WICA 10 cpaBHeHuto ¢ 2018r., Korma
mpeBbIeHne coctaBmwio 25,4%. HecMoTpst Ha 3TO,
OH BcE€ ke mpeBbicua HOpMY Ha 3,9%. Ilpuuunoii
9TOTO CTajl0 HEKOTOpOe CHIDKEHHWE TMPHUTOKAa B
Jlamoskckoe 03epo, BBI3BAHHOE HHU3KHUM CTOKOM
Byokcel u CBupH, KOMIIEHCHPOBAHHBIM BBICOKHM
CTOKOM BoixoBa 1 psiia MeHee KPYITHBIX TPUTOKOB.

B 11e5moM 1o oKpyTy OTKJIOHEHHE BOJAHBIX Pecyp-
COB OT CpPEIHET0 MHOTOJIETHEro 3HadeHHUs COCTa-
Buio 15,0% mpotus 10,5% B 2018 r. 30Ha HU3KOM
BOJIHOCTH OXBaTHJIA JIUIIh KpalHUH 3armaj] oKpyra.

3amacel BoAbl B JIaqoKCKOM 03epe YBEIUYIIUCH
B 2019 . Ha 0,60 KM3, a B OHexXCKOM - Ha 2,79 KM

(tabm. 1.11).
B IllenTtpamsHoM denepaqsHOM  OKpyre B
TMIOJIABJISIFOIIIEM OOJBIIMHCTBE CyOBEKTOB

®denepanuu BOJHOCTD PEK ObUIA 3HAUYUTEIBHO HUXKE
HOPMBI C OTKJIIOHEHHSMH OT He€ B MEHBIIYIO
cropony ot 14,7% B Tmepckoit mo 56,2% B
Bbpsiackoit obnactax. [Ipu a3Ttom B cemMu obmactsx -
bpsinckoi, Kamyxckoit, Kypckoi#t, PszaHckoi,
Cwmonenckoit, TamboBckoii u  Tynsckol -
OTKJIOHEHHE OT HOpMBI mnpeBbicmio 40%. Emé B
nsTH obnacTsax - Brnaammupckoii, BopoHexckoid,
Jlunerikoit, MockoBcko# 1 OpIOBCKO# OTKIIOHEHUE
cocraBmwio Oomee 30%, ne nmocturHyB 40%.
[loBblIeHHAsT BOXHOCTH HaOJNOAAIach TOJBKO B
o0yacTax WBanoBckoi, Koctpomckoit u
SApocnasckoii. [IpeBbllieHnss HOPMBI B HUX OBLIH
HE3HAUYUTEIbHBIMH M COCTAaBMUJIM, COOTBETCTBEHHO,
8,6%, 12,7% u 3,1%.

Tem caMbIM 30Ha BBICOKOM BOJHOCTH Ha
TeppUTOpUM OKpyTa, BkiIrodaBmiasgs B 2018 . 11
o0nacTeld, pacroyIOKEHHBIX B €ro LEHTPaJbHON U
BOCTOYHOH dacTsax, B 2019r. cysumace no Tpéx

MPUBOJDKCKUX ~ OONacTed, pacrojOKEHHBIX B
ceBepo-BoCcTOYHOM wacTu. [Ipu sTOM mokazarenu
BOJIHOCTH 3TUX 00JacTell 3HAYUTEIbHO CHHU3WIUCH
Y IPUONU3UINCEH K HOPME.

B nienom no okpyry BOAHOCTH pPeK MPOJODKUIA
CHIDKEeHMe, HadaBmeecs B 2018 ., W moioxuia
Havajo HuU3KoBoxHOU aze B 2019 1. (17,7% nmke
HOPMBI TPOTHB &,1% BEIIIIE HOPMBI).

OnucaHHas CUTyanuss B TPUBOJDKCKUX 00Ja-
CTSIX ONpeAeNwIach MPOJOJDKUBIINMCS CHIKE-
HUEM cToka Boiru B npeznenax TeppuTOpUH OKpyra
JI0 3HAaYCHU HIDKE HOPMBI, 8 Ha yJacTKe oT PriOnH-
CKOTO BOJIOXPaHWIHINA — IO 3HAYEHHUH, ONM3KUX K
HOpMe, Oyarogaps mpeoOIa aHui0 BEICOKOTO CTOKA
MIPUTOKOB Ha 3TOM ydYacTke. B ocrampHOW 4YacTu
OKpyra KapTHHA OIPEJeNINIACh PE3KUM CHIDKEHUEM
cToka B Oacceiinax 3anamnoit JlBuubl, [[Hempa,
Hona n Oxu no cpaBHeHuto ¢ 2018 r., BIIOTH 110
aHOMaJHbHO HU3KUX 3HAYEHUI.

B IIpuBomkckoM deaepaaTbHOM OKpyre BechMa
BBICOKAasi BOAHOCTh C MPEBBIIICHHEM HOPMBI OKOJIO
45% wnabmoanach B €ro CeBEpO-BOCTOYHOM YaCTH -
B Yiamyptckoii PecnyGnmke, [lepmckom kpae u
Kuposckoii obmactu. B PecmyOmuke Tarapcran
HOpMa ObLIa TpeBhINIeHa HE3HAYUTENBHO, Ha 8,4%.
B Pecny6nmke bamkoprocrtan, a Takke B Camap-
ckoi, CapaToBCKOW M YIIBSHOBCKOH 001acTsIX
BOJIHOCTH ObLTa OJIM3KOW K HOpPME, HO HE JOCTHUIJIa
e€. B octanpHbIX cyOBekTax denepanuu Ha TeppH-
TOpUHU OKpyra — pecnyomukax Mapuii 91, Mopzo-
Bun u YyBammu, oOmactax Hmkeropoackoi,
Openobyprekoii u [lensenckoil BOJHOCTH ObLIa 3Ha-
YUTENHHO HIbKe HOpMEI. B Pecny6nuke Mopmosuu
1 OpeHOyprckoit 06JacTi OHa OTJIMYMIIACE OT CPea-
HET0 MHOTOJIETHETO 3HaueHus Oonee ueM Ha 53%.

OnucanHoOe pacnpene’eHne BOJHOCTH 110 TepPpH-
TOPUHU OKpyTa PaAWKAIBFHO OTIMYAeTCS OT HaOIo-
nmaBmerocs B 2018 ., korma BBICOKas BOJHOCTH
ObUTa OTMEYEeHa BO Bcex cyOBbekTax Qenepanuw,
kpome PecnyOnmuku BamkoprocraH, rie oHa Obiia
oymm3ka Kk HopMme, 1 OpeHOyprekoii 00acTH, T/Ie OHa
Oputa BechMa HU3KOH. B 2019 r. - Hanmuo peskuit
pOCT BOAHOCTH B Y aMypTckoii Pecyonuke, [Tepm-
ckoM Kkpae U KupoBckoil obnacTi, HEKOTOpBIH €€
poct B PecrnyOnuke TarapcraH, coxpaHeHHEe B
PecnyOnuke bamkoproctan Ha mpeXHEM YpOBHE H
pe3Koe CHIKEHHE B OCTaJbHBIX PECIyONuKax u
o0iacTsx.

o oxpyry B 11e0M BogHOCTH pek B 2019 . Ob11a
BBIIIIE HOPMBI Ha 5,7% npotus 15,0% B 2018 1.

Pacnpenenenne BOOHBIX pecypcoB MO CyOBek-
tam (exnepaunn [IpuBomkckoro ¢eaepaabHOTO
OKpyra W HampaBJIeHHS WX W3MEHEHHWH ompeenu-
JTUCh AeicTBHeM 4eThIpEx (axTtopoB. IlepBriii u3
HUX - PEe3KHid pPOCT BOAHOCTH (BIUIOTH JO aHO-
MaJbHO BBICOKMX 3HAuYeHUil) BO BcéM OacceliHe
IJIaBHOTO npuToka Boaru - Kamsl, 3a uckiroueHnem
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Tab6auua 1.11. M3menenne 3amacoB BoIbI KpymHeHIx 03ép Poccuiickoit @enepannu

Cpeanue Cpeanne 3anacel BOAbI, KM®
Osepa MHOF(:'(I:;TLK:’I/IE ;z;nacu MHOFOJ‘]I:(!;IZ“II-LI;[,C 1\promm 2 0L0L.19 | wa 010120 H;;izl::liﬂ
Jlagoxxckoe 911,00 5,10 899,40 900,00 0,60
OHexCKoe 292,00 33,00 292,54 295,33 2,79
Baiikan 23000,00 455,00 -5,04
XaHka 18,30 68,90 21,34 21,98 0,64

* o .
Hns osepa baiikan, 3anacel 800bl KOMOPO2O O4eHb GEIUKU U He CONOCMABUMDBL C UX 200UUHbIMU KOACOAHUAMU, U3MEHEHUe 00beéMa
BbIUUCTIANOCH KAK NPOU3BeOeHUe 20006020 NPUPAWEHUS YPOBHS 600bl HA CPEOHIOI0 MHO2OIEMHION NI0WA0b 3epKaAld 9Mo20 8000EMdA.

HEKOTOPHIX pek bamkopTocrana. Bropoii dakrtop -
pe3Kkoe CHMXKEHHEe CcToKa B Oacceiine Bonru: Ha
ydgacTke oT HukeropoJckoro rujipoysia 10 yCThs
Kawmsr1 - 10 3HaueHU 3HAUUTENBHO HUXKE HOPMBI, a
Ha ydacTKe HMWXe ycThsi Kambl - 10 3HA4YE€HUH,
Omm3kux K HoOpme. Tperuit (akTop, MOIOIHH-
TEJIbHO TMOBJMSABIIMH Ha BOJHOCTh KupoOBCKOM
obnactu, - BechMa BBICOKas BOJHOCTH peK Oac-
ceifna CeBepHoil JIBUHBI HA TEPPUTOPHH 00JIACTH,
JIOTIOJTHUTENIBHO BO3pOCHIas 10 CPaBHEHHUIO C
BBICOKOU BomHOCThI0O 2018 r. Hakoner, derBép-
TBHIM (haKTOPOM OBLIO TIPOTOKUBIIICECS CHIDKCHIE
BOJTHOCTH B OacceifHe Ypana u BceX APYTHUX peK B
npenenax OpeHOyprckoil oOmacTd A0 3HAYCHHUH
HaMHOTO HU)XE HOPMBEI.

3amackl BOABI B BOJOXpaHWIHIAX Boiokcko-
Kamckoro xackama (VMIBaHBKOBCKOM, YTIHUYCKOM,
Peiounckom, I'oppkoBckoMm, YebGokcapckom, Kyii-
osrmeBckoM, Kamckom, Botkumuckom, CapaTos-
ckoM, Bonrorpajackom), pacroNoXeHHBIX B TPEX
(enepanbHBIX OKpyrax, yBenuumwinch B 2019 r. Ha
25,15 KM>. 3amacel BO/JIbl B UpUKIMHCKOM BOJIOXpa-
Hunaile Ha peke Ypan B 2019 r. ymensmunuce Ha
0,29 I(M3, a ee ypoBeHb noHu3wics Ha 1,33 m.

Bo Bcex cyObekTax ¢enepaunu FOxHoro dene-
pasibHOTO OKpyra, kpome PecryOnmku Kammbikum,
BOJHOCTH pek B 2019 r. OblIa HUKE HOPMBI U CHH-
3mnack 1o cpaBHeHUIo ¢ 2018 r. OTkiIoHEHHE OT
HOPMBI B MEHBIIIYIO CTOPOHY cocTaBmio ot 3,8% B
Acrpaxanckoir obmactu 1o 21,3% B Pecmybmuke
Anrpiree u 33,5% B PocToBckoii oomactu. B mocnen-
HUX JIByX CHI)KEHHUE BOJHOCTH HMMEIO MECTO OT
3HaYeHUH, O01M3Kkux K HopMme B 2018 1. ¢ mokazare-
nsmu -7,7% u -6,4%.

B PecnyOnuke Kammblknu HOpMa BOJHOCTH
OnL1a pesbIitieHa Ha 125,0%.

CrnoxuBiiascs KapTWHA BOJAHOCTH TPUBOJIK-
CKHX o0nacTell okpyra Oblia 00ycIOBIeHa TPOJIOII-
>KEHHUEM CHIKEHHS cToKa Bonru 1o 3HaUeHUS HUXKE
HOopMEI Ha 3,8%. B PocToBckoiil o6mactu oHa onpe-
Jlenniach MajJeHneM cToka J{oHa 10 3HaYeHus HIKe
HopMmbl Ha 33,3%, a B KpacHomapckom kpae u
PecniyOnuke Anpiree - cHmkeHueMm ctoka KyOaHu
10 3HaYeHU HIke HopMBI Ha 17,3%. Hakonen, npo-

JOJDKUBILEECS] CHMKEHHE CTOKa II0AABIIIOIIETO
OonpmMHCTBa peK KppIMCKOro mojyocTpoBa CTajo
MPUYUHON W3MEHEHHs] Xapakrepa BOJHOCTH B
Pecnybnuke Kpbim o cpaBHenuto ¢ 2018 T.

Becbma BwicOKass BOAHOCTH pek PecryOnmkum
Kanmeikuu, Bo3pocmias nmo cpaBHenuto ¢ 2018 r.,
OIIpeleNIMIacCh COOTBETCTBYIOIUM POCTOM CTOKa
Kanayca, BbI3BaHHBIM, KaK 3TO OBIJIO M IpEXIeE, HE
TOJILKO €CTECTBEHHBIMH (DaKTOpaMu, HO M POCTOM
00BEMOB MEepeOpPOCKU CTOKA B ATY PEKY.

B nenom mo okpyry OTKIIOHEHHE BOJHBIX pecyp-
COB OT CPEIZHEro MHOI'OJIETHEI'O 3HA4YECHHUS COCTa-
BWIO -5,6% npotus 7,9% B 2018 T.

3amacsl BoAbl B KpacHomapckoMm BomoXpaHU-
muine yMmeHsmmiauck Ha 0,91 KM>, 4TO IIPUBENO K
MOHIKEHHUIO YPOBHS 3TOro Bojoéma Ha 3,61 m. B
[{uMIssHCKOM BOJOXPAaHWIMINE 3arachl BOABI B
2019 r. ymeHpmmiIuCch Ha 2,28 KM, a ero YPOBEHb
nonm3wics Ha 1,01 m.

B Cesepo-KaBka3ckom ¢enepanibHOM OKpyre
TIOBBIILICHHAS! BOJHOCTh MMelna MecTo B Pecry0Omnu-
kax Wurymerun, Kabapanno-bankapckoit u Kapa-
gaeBo-Uepkecckoid. Ilpm stomMm B PecmyOmmke
WHarymernu oHa Oblia Hanbosiee BHICOKOH C MPEBHI-
nieHueM HopMel Ha 17,6%. B apyrux pecmyOnnkax
1 B CTaBpOMoOIBCKOM Kpae OHa Obliia HIXKE HOPMBI C
OTKJIOHEHHAMH OT He€ oT 4,3% B UeueHnckoii Pecry-
ommke o 15,0% B CraBpononbckoMm kpae. Bo Bcex
cyObekTax (ezepanuu Ha TEPPUTOPUU OKpYyTa,
kpome PecryOmmku WHTymeTHu, MpoW30Miio CHU-
JKeHHE BOJHOCTH 1o cpaBHeHuto ¢ 2018 r. Hanbo-
Jjee 3HAUYMTENIPHOE CHIDKEHHE MPOM3OLUI0 B
Pecnybnuke Cesepnoit Ocerun - Ananuu (ot 1,3%
1o -12,5%) n CraBpomonsckoM kpae (ot 6,7% 1o -
15,0%). B Pecnybnuke WHrymeruw, HampoTHB,
uMen Mecto poct BorHoctH oT 0,0% B 2018 r. 110
17,6% B 2019 1.

Curyanust 2019 r. 3HaYUTENBHO OTIMYAETCS OT
HaOmogasmelica B 2018 r., korma BOAHOCTh BCEX
COCTaBJISIIOMINX TEPPUTOPHUN TIpEeBBINIAIA HOPMY
nm Obuta Onm3Ka K Heil. B ocHOBe Takoro n3mene-
HHUS JIOKUT CHU)KEHHE CTOKAa BCEX PEK OKpYyra,
kpome Tepeka B ero BEpXHEM TEUEHHH, CTOK KOTO-
POro, HalpOTHUB, 3HAYUTEIILHO BO3POC.
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B meroMm mo okpyry BOZHOCTH Obla HIDKE
HOpMEI Ha 4,3%, TO €CTh OHa HECKOJIEKO CHH3MIIACH
no cpaBHeHuto ¢ 2018 r., xorga oHa mpeBbIlIANA
HOpMY Ha 2,5%.

Kaptuny BomHoctn pek Ceepo-Kaskasckoro
(dhenepanbHOrO OKpyra CHOPMHPOBAIU HECKOIBKO
(haktopoB. [lepBBIif M TIIaBHBIN (DAKTOp, COXpaHUB-
mmiics ¢ 2018 1., - BeIcokuid cTok Kybanu u, oco-
0eHHo, Tepeka B BepXHEM TEUSHHUHU, CHIDKAIOIIUICS B
HalpaBlI€HUH YCThsl J0 3HAYEHWH HUXKE HOPMBI
BCJIC/ICTBHE MacCIUTaOHOW ero mepeOpOCKH B Jpyrue
Oaccelinbl. Brtopoii ¢akrop - mpomomkenue (azb
BBICOKOW BOJHOCTH Bombioro 3eneHuyka - mpuToka
Kybanm u OCHOBHBIX TIPUTOKOB Tepeka, 4acTHIHO
KOMITEHCHpYIoliee TepeOpocky croka. Hakowrerr,
TpeTuii (akTop - TPOJODKEHHE TOBBIIICHHON
BojHOCTH Cyrnaka, HEZOCTaTOYHOM Al KOMIIEHCa-
UM TIPOIOJDKAFOIICHCS HU3KOBOAHOM (a3bl APYrHx
PeK, CTeKaroIIuX ¢ BOCTOYHOTO CKJIOHa KaBkazckmx
rop. Kak u mpexrie, ectecTBeHHas! KapTHHA paciipe-
JIENIeHUsT BOJHBIX PECYpPCOB B HEMAllOW CTENEeHH
Hapymajach MaciiTabHOW Mek0acCeHHOBOW W BHY-
TpubacCceiHOBOM MepedpOCKoii CToKa.

B VYpanbckom ¢eneparsHOM OKpyre pacrpe-
JIeJIeHne BOAHOCTH PEK Mo cyOBexTam (eaepariu
0 cyllecTBy noBTopmio kaptuny 2018 r. Bo Bcex
cyowpekTax (enepanun, kpome KypraHnckoir u
Yens-OuHCKOW 00macTeld, BOOHOCTb MO-IPEKHEMY
npe-Belliana HopMmy. Haubonee 3HaunTenvHOE
npesblienue 47,7% nmeno mecto B CBepAIOBCKON
obmactu. B Tromenckoii obmactu ¢ €€ aBTOHOM-
HBIMH OKpyramu oHO coctaBmio 14,9%. Ha stux
TEPPUTOPHSIX TMPOJOIDKIIIACEH (ha3a BBICOKOU BOIHO-
ctu, HauaBmascs B 2014 r., npuuéM co 3HaYUTEINb-
HBIM POCTOM 10 cpaBHeHuIo ¢ 2018 r., korga HopMa
On1a mpesbiiieHa Ha 13,9% B CBepasioBckoi U Ha
9,2% B Tromenckoit obmactu. Ha kpaitHem tore
okpyra, B obmactax Kypranckoir m YensOmHCKOM
MPOAOIDKMIACE (ha3a HU3KOM BOAHOCTH, HadaBIIa-
sca B nepBoit u3 HUX B 2017 1., a BO BTOpOil - B
2018 r. OTKJIOHEHHS OT HOPMBI Ha 3TUX TEPPUTO-
pUSX COCTAaBWJIA, COOTBETCTBeHHO, -37,2% wu
-12,2%mnpotus -46,5% u -10,8% B 2018 1. 1 2,9% 1n
-1,4%g 2017 1.

Pematonnyio pois B pOpMUPOBAHUN OMHMCAHHOM
cuTyauu B TIOMEHCKOHM 00JIaCTH U aBTOHOMHBIX
OKpyrax ChITpajl CTOK TJIaBHOW peKH OO0JIacTH U
Bcero QenepansHOro okpyra - O0u - u ApyTux pex
Oaccefina OOcKo# TyObI, KOTOPBIA BBIPOC IO CpPaB-
Hernuto ¢ 2018 r. B CBepmioBckoii obiacti cutya-
LSl OINpeaenuiach BEICOKUM, Bblle, yeM B 2018 1.,
CTOKOM JIeBBIX IpuTOKOB Tobona - Taael, Typsl u
ITermMer, a Takke OOJBIIMHCTBA pEK OacceifHa
Kawmpl, mporekarommx Mo TEppUTOPUH OOJIACTH -
Kocessl, UycoBoit u ChUIBBL.

Huskas BogHocTh Kypranckoii o0nactu onpene-
JUJIach COXPAaHUBIINMCS HU3KHUM CTOKOM ToOoia u

€ro IIPUTOKOB B BEpXHEM TE€UEHUH, a UeTIOMHCKOM
o0jacT, KpoMe TOTrO, BeChbMa HH3KHM CTOKOM
VYpana, AJONMOJIHUTEIBPHO CHU3UBIIUMCS IO CpaBHE-
Huto ¢ 2018 r.

B nenoM mo okpyry coxpaHWJIOCH CYIIECTBEH-
HO€ TPEBBIIIEHHE BOJHOCTH HaJ HOPMOMH, cocTta-
BuBiee 14,5%, 4TO 3HAYNUTEILHO OOJNBIIE, YEM B
2018 r., korga oHO cocTaBHIIO 8,7%.

B Cubupckom ¢enepaipnom okpyre B 2019 r.
BBICOKOH BOJHOCTBIO pEK OTIUYHINCH PecryOmnuka
TriBa, TIe HOpMa ObuTa TpeBbIieHa Ha 22,9%, u
Owmckast 0bnacTp, rie HopMa Oblia TpeBbIIeHa Ha
13,6%. B nByx pecnyOnukax - Anrtail 1 Xakacuu -
BOJHOCTH ObIIa OJIM3Ka K HOPME, OTJIMYAsCh OT Heé,
COOTBETCTBEHHO, Ha 2,6% B MeHBIIYIO U Ha 1,9% B
OOJIBITTYIO CTOPOHY. B OCTaNBHBIX MECTH CYOBEKTaX
tbenepanun - AnraiickoM u KpacHosipckoMm kpasix,
Upkyrckoii, Kemeposckoit, HoBocuOupckoir wu
ToMckoli 007acTIX BOAHOCTH PEK ObLIa HIKE
HopMmbl Ha 10-15%. Huskas BogHocTs pex MpkyTt-
CKOW 00JacTH B LEJNOM coyeTajgach ¢ aHOMaJIbHO
BBICOKHMM CTOKOM peku MWs OacceiiHa AHraps
(86,7% Hanm HOpMOH), BBI3BABIIMM KaTacTpoduye-
CKOe HaBoiHEeHuE B ropoje TynyHe.

Ha Bceit Tepputopun oKpyra UMeIo MECTO CHHU-
>KE€HHE BOJHOCTHU PEK 10 cpaBHeHUIO ¢ 2018 r., korga
npeoOaana MOBBIIIEHHAS BOIHOCTh, a TOHMKEH-
Hasi BOIHOCTh HabOmromanack nuirb B KpacHospckom
kpae, Kemeposckoit u ToMckol 00macTsx.

B unenom mo oxpyry BogHocTh pek B 2019T.
Oputa HIke HOpMBI Ha 10,9% npotus 2,8% Hmke
HOpMBI B 2018 T.

Pacripenenenne BogHBIX pecypcoB CHOMPCKOro
(henepanpHOTO OKpyra mo cyObekTam (emeparun u
€ro W3MEHEHHUS OMNpeleNIINCh BOAHOCTBIO Oaccei-
HoB O6wu, UpTteima, Enuces u JIeHs! B penenax Tep-
PHUTOpPHUH OKpyTa, a TaKkXke OacceiiHa XaTaHTH.

B OGacceiine O0H BOJHOCTH, IOHIDKEHHAS B
BEpXHEM TEUYEHHH, CHID)KaJach B HAIPaBJIEHUH Tpa-
HUILIBI TEPPUTOPUM OKpyra Ao 3HaudeHus -15,0%.
[IpuunHOif 5TOr0 OBLT HU3KHUI CTOK OCHOBHBIX MpPH-
TokoB O6u Hxe Hoocubupckoit ['DC, cHu3MB-
muiics no cpaBHeHuto ¢ 2018 r.

B Oacceitne HpThilia, B cpelHEM TEUCHUH,
BOJHOCTH TO-TIpeXKHEMY cymecTBeHHO (Ha 13,0%)
MIPEeBBINIaIa HOPMY, XOTS U HE JIOCTHTIIA TIOKa3aTens
2018 r. (17,0%).

B Gacceiine Enmcest BoqHOCTE ydacTka Oacceiina
ot ucroka 1o Kpacnospckoit I'DC B 2019 r. mo-
MIPEeKHEMY TIpeBhINIaNa HOPMY, CHUKasICh B HaIpaB-
snenun '9C. OnHako mokasaTelld BOJHOCTH 3HAYU-
TETHHO CHUBWIIUCH 1O cpaBHeHUIO ¢ 2018 r.: mis
ctBopa miioTuHbl I'DC mpeBblllieHHe HOPMBI COCTa-
Buno 1,4% mnpotus 9,2%. Ilokazatenb BOJHOCTH
OacceifHa B 11e7IOM, HAMPOTHUB, OBLT BHINIC, YEM B
2018 1. (0,3% mpotus -6,3%) BCIeACTBHE COBOKYII-
HOTO BIUSTHUS BCEX NPUTOKOB Ha YYaCTKE HIDKE
Kpacnospckoit ['OC.

®edeparsibHasi criyxba no 2udpomMemeoposioauu U MOHUMOPUHaY OKpyXxarouwieli cpedbl 29



1. lenuoeeoghusuyeckue u audpomemeoproaudeckue ocobeHHocmu 2019 2o0a

B Gacceitne JIeHsl, B BepXHEM TEUSHUN CTOK OBLIT
BeCchMa HU3KWM, HIKE HOpMBI Ha 22,1% B IpoTHBO-
nonoxkHocTh 2018 r., Korna oH mpeBbIILIAT HOPMY
MPUOIM3UTEIBHO Ha TAKYIO )K€ BETUUUHY.

Crok Xaranru, auskuii B 2018 1., B 2019 r. mpo-
JTOJDKUJI CHIDKEHUE, IOCTUTHYB MoKazarens -33,3%.

l'onoBoe yBenuuenue 3amacoB BoJibl B HoBocu-
OupckoM BomoxpaHuiuiie cocraBmwio 0,29 KM,
noBblieHre ypoBHs - 0,29 M. 3amacs! Boabl B 03epe
Baiikan noHM3MIICH Ha 5,04 kM. CyMmMapHoe yBe-
JIMYEHUE 3alacoB BOJbI B  BOJOXPaHWIMIIAX
Amnrapo-Enuceiickoro kackana coctaBuio 8,88 KM ,
B OCHOBHOM 3a CY€T bpaTckoro BOJOXpaHWIIHINA,
3amacbl KOTOpPOTO MOBBICHIIMCH Ha 9,63 KM3, qTO
BBI3BAJIO TMOBBIIICHHE YPOBHS B 3TOM BOJIOXPaHH-
numie Ha 2,56 M. 3amacel KpacHospckoro Bojmoxpa-
HUIWIA TOHMU3WINCH Ha 1,25 KM3, a YpOBEHb - Ha
0,71 m. 3amacer CasHo-lllymenckoro BomoxpaHu-
Jimia moseickIrch Ha 0,10 KM3, YTO BEI3BAJIO MOBHI-
mieHre ypoBHs Ha 0,25 M.

B JlanmsHeBocTOuHOM (hemepaabHOM OKpyTe Ipe-
BBIIIEHHE HOPMBI BOJHOCTH pEK, NMpUYEM BecbMa
3HaUMUTEILHOE, OT 15% mo 37% u Oonee, HabmrO1a-
sock B [Ipumopckom n XabapoBcKoM Kpasx, B AMyp-
CKO#1 00acTi 1 B EBpeiickolt aBTOHOMHOI 00J1acTH.

Bonmnocts, Onm3kas Kk HOpME, MMeJIa MECTO B
Pecriyomuke Bypstum ¢ npesbimienuem 2,2% u B
Maraganckoit obnactu (Hmke HopMmbl Ha 1,0%).
BoaHOoCTh OCTanbHBIX CyOBbeKTOB (emepanuu - Pec-
myomukn Caxa (SIkytum), 3abaiikambckoro u Kawm-
gaTckoro kpaém, CaxammHCKOH oOmact m YykoT-
CKOTO aBTOHOMHOT'O OKpyra ObUIa HUXE HOPMBI C
MOKa3aTessiMu oT -6,8% - B UyKOTCKOM aBTOHOMHOM
okpyre 110 -16,1% - B CaxanuHckoi 00acTy.

B XabapoBckoMm kpae, AMypckoil oOnactu u
EBpeiickoit aBToHOMHO#1 065actr B 2019 . mpownso-
mEN Pe3KHiA POCT BOTHOCTH OT 3HAUCHHM, OJIM3KUX
K HopMe B 2018 r. MI3MeHeHus noka3aTeneil BOIHO-
CTH B 3THX CyOBEKTax (eiepainy COCTaBUIN, COOT-
BeTCTBEHHO, OT 1,1% mo 37,6%, ot 1,9% mo 25,2%
u ot -3,5% 1o 37,7%.

Bo Bcex octanmpHBIX cyOBeKTax Qenepannu Ha
TEPPUTOPHH OKPYTa BOAHOCTh CHU3WIACH, MIPHUEM
B Pecniybnmuke Caxa (SIkytum) 3abaiikaabcKoM H
IIpumopckoM kpasix, Marananckoil u CaxalnuHCKOR
00nacTax - OT BeCbMa BBICOKMX 3HadeHuid 2018 r.
Haumbonee BnedarnsromuM OBUIO CHH)KEHHE B
Pecniybnuke Caxa (SAkytum) - ot 28,8% no -13,7%

n 3abaiikaibckoM kpae - ot 37,8% 1o -14,8%. Cau-
KEHHE BOIHOCTHU C MIEPEXO0JIOM Yepe3 HOPMY IPOH-
30110 Takke B CaxanuHcKoi o0aactu ot 16,8% 1o
-16,1%, Maragauckoi ob6mactu - ot 27,7% 10 -
1,0% u UykoTckoM aBTOHOMHOM OKpyTe - oT 8,1%
1o -6,8%.

B Kamuarckom kpae CHIKEHHE BOJTHOCTH OBLIO
HE3HAYHUTEIHHBIM.

B memom no okpyry BOJHOCTH pek ObLia Onu3-
KON K HOpMe, oTiu4asck oT He€ Ha -0,4%, mpoTuB
npeBbllIeHns Haja HopMmoi B 2018 r. Ha 14,3%.

Pacnipenenenne BogHoct B JlanbHEBOCTOU-
HOM (hesrepalbHOM OKpyTe M €ro TOJA0BOE H3MEeHe-
HUE CTalll pe3ylbTaTOM JEWCTBHS MHOTHX
¢dakropoB. [lepBbIii M3 HUX - pE3KOE CHUKCHHE
croka JleHbl M JIpyrux Hambosee KPYMHBIX PEK
OacceiiHoB Mopeli JlanteBbix, Bocrouno-Cubup-
ckoro, Uykorckoro u bepuHrosa no cpaBHEHUIO ¢
2018 r., mojoxxuBIIee HavaIo (ha3ze HU3KOH BOIHO-
CTH WJIH TIPOJIOJDKUBIIEE TaKyto a3y Ha BCEX ITHUX
pekax, kpome Konbimbl. Bropoit dakTop - pe3kuii
pocT cTtoka AMypa B CpeHEM U HIDKHEM TEUCHHUH
U €r0 MPUTOKOB, MPOJOJDKUBIINN a3y BBICOKOU
BOJIHOCTH, HadaBmryrocs B 2018 r. Tperwmii hakTop
- IpooKeHNe (Da3bl HU3KOH BOIHOCTH OCHOBHOU
4acTu pek nonyoctpoBa KamyaTka, HayaBieiics B
2014 r. YeTBEpThlil HaKTOp - CHIXKEHUE CTOKA PEK
OacceitHa o3epa baiikan OT BBICOKMX 3HAYCHHIA
2018 r. mo 3HaueHwuid, OMM3KUX K HOpMmeE. [IAThIi
(daxTop - mpomoikeHnue (paszbl BEICOKOW BOTHOCTH
pek OacceiftHa SmoHCKOTO MOpS, pPEe3KO HAdYaB-
meiicsa B 2018 r. Hakonen, mecToi hakTop - maje-
HUE CTOKa W OKOHYaHUE BBICOKOBOJHOW (ha3bl
0oJBIIMHCTBA peK ocTpoBa CaxallvH, MPOI0KAB-
mreics Bcero oaud 2018 r.

3amacel BOABI B 03epe XaHKa IMOBBICHIINCH Ha
0,64 KM3, a B 3elCKOM BOJOXpaHWJIHUIIE - Ha
4,40 KM>. YpoBeHb BOIBI B 3TOM BOAOXPaHUIIMIIE
nmoBeIcHiIca Ha 1,93 M.

B 2019 r. BonHOCTB pek Ha Tepputopun Poccuii-
ckoii Depepanu NpUOIU3UIACE K HOPME, MPEBbI-
cuB eé Ha 1,6%.

KomndectBo cyOBekTOB (hemeparivu ¢ MOBBIIICH-
HOI BOJHOCTBIO peK cOCTaBUjIO 31 equHUIYy IPOTUB
60 enuaui B 2018 . OO0IIas 1I0Maas TepPUTOPUN
9THX CyOBEKTOB (pefepanry yMeHbIIUIACh  COCTa-
BWJa TpUOMM3UTENbHO 5,87 MIH. KM IIPOTUB
14,3 muH. kmZ B 2018 .
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2.1. Xapakmepucmuka eocydapcmeeHHoul cemu HabnodeHul
3a cocmosiHUeM U 3a2psi3HeHUeM OKpyaroujel cpedb!

2.01467—”((1 aAHMpPONOSe€HHO2O B8/IUAHUA HA
Kaumamu4veckKyro cucmemy u cocmosHue

oKpyxcarouwell cpeowl

2.1. Xapaxmepucmuxa 2ocydapcmeeHHol cemu Habao0eHuUll
3a cocmosiHueM U 3azpsa3dHeHuem okpyxcaroujeil cpedvl

[eiicTBytommass B HacTosIIee BpeMsl cUCTEMa
MOHHTOPHWHTA 3arpsA3HEHUS OKPY’KaIOLIEH cpeibl
IpeAHa3HauYeHa Ul PeIIeHUs CIEeAYIOMNX 3a0au:

* HaOMIOACHUIl 3a YpOBHEM 3arpsi3HEHHUS
aTMoc(epsl, I04B, BOJ M JOHHBIX OTJIOKEHHUH peK,
03€p, BOJOXPAHWIHIL] U MOpEH MO (QU3UUYECKHUM,
XUMHYECKUM U TUAPOOMONOTHYECKUM (IS
BOJHBIX OOBEKTOB) TIOKa3aTelsiM C  ILEJbIo
U3Yy4YEeHUS pacrpeneneHus 3arpsI3HAIOMINX
BELIECTB BO BPEMEHHU U NPOCTPAHCTBE, OLCHKH U
IIPOTHO3a  COCTOSIHUSL ~ OKpYXarolled  cpensl,
onpenenaeHus 3P HEeKTUBHOCTH MEPOTIPUSTHH 110 ee
3alluTe;

* ofecrmeyeHusi OpraHoB TOCYIapCTBEHHOTO

YIPABJICHUSI, XO3SMCTBEHHBIX OpraHu3aluid U
HaceJIeHUs] CUCTEMAaTHYEeCKOH U  AKCTPEHHOMU
uHbopMaIrei 00 U3MCHCHHIX YPOBHEH

3arpsi3HeHust (B TOM YHUCIIE W PaJAMOAKTUBHOTO)
aTMOoc(epHOro BO3JlyXa, MOYB, BOJHBIX OOBEKTOB
MOJ BJIMSHUEM XO3SMCTBEHHOW [EATEIIBHOCTH HU
TUJPOMETEOPOIOTUUECKUX YCIOBUM, TPOrHO3aMU U
NPEAYNPEXICHUAMH O BO3MOXHBIX M3MEHEHUSIX
YPOBHEM 3arpsA3HEHHOCTH;

* oOecrieueHus1 3aMHTEPECOBAHHBIX OpPraHU3a-
UMM MarepuajgaMH JJisi COCTaBJIEHHUS PEKOMEH-
Jaluii B 00JIaCTH OXPaHbl OKPY’KaIOMIeW cpelbl U
pallMOHAIBHOTO  MCIOJb30BAHUA  MPUPOJHBIX
pecypcoB,  COCTaBJEHUSA  IUIAHOB  Pa3BUTHS
XO35IUCTBA C YYETOM COCTOSIHUSA OKpYy>Karouien
Cpelbl U IPYTUX BOMPOCOB PA3BUTHUS YKOHOMUKH.

OCHOBHBIE ITPUHIIAIIBI

PEKUMHBIX HABJIIOJIEHU

— KOMIUIEKCHOCTb M CHCTEMATHYHOCTE
HaOJIIOICHHIA;

— COIIaCOBAHHOCTH CPOKOB MX IPOBEICHUS C
XapaKTEPHBIMHU TUAPOJIOTHIECKUMHU
CUTYaIlUsIMU U U3MEHEHHEM
METEOPOJIOrHYECKUX YCIOBHIH;

— OOpCAcCICHUC IOKa3aTelIeH 1o CAUHBIM
METOOAHMKAM Ha BCeH TCPPUTOPUHN CTPAHBI.

Cucrema MOHHTOpPWHTA OKPYXXAIOIMIEW Cpeabl
0asupyercs Ha CETH IMyHKTOB PEKHMHBIX HaAOIIO-
JICHUH, pa3MEIECHHBIX B rOopojiax, Ha BOAOEMax U
BOJIOTOKAX KaKk B paliOHax C MOBBIIIEHHBIM aHTPO-
MIOTEHHBIM BO3AECHCTBUEM, TaK M Ha HE3arps3HEH-
HBIX y4acTKax.

OCHOBHBIE BHU/1bI

HABJIIOJJEHU I

- 3a3arps3HeHHeM aTMOC(EpPHOTO BO3IyXa B
ropoJax v MPOMBIIUICHHBIX LIEHTPaX;

- 3a 3arpA3HCHUEM IIOYB NECTUIIUIAMU U
TSKCIJIBIMA MCTaJlJIaMU

3a 3arpsA3HCHUEM IMOBEPXHOCTHBIX BOJ CYIIN U
MOpEH;

- 32 TPaHCTPaHUYHBIM IIEPEHOCOM BEIIECTB,
3arps3HAIOIINX atMochepy;

- KOMIUICKCHbIC HaOJIO/ICHHS 3a 3arpsi3HEHHEM
MIPUPOTHON CPEJIbl B OMOCHEPHBIX
3aI0BE/IHIKAX;

- 32 XUMHYECKUM COCTaBOM M KHCIOTHOCTBIO
aTMOC(EPHBIX OCATKOB M CHE)KHOTO ITIOKPOBA;

- 32 ()OHOBBIM 3arpsI3HEHUEM aTMOCQEPHI;

- 3a paJIMOAKTUBHBIM 3arpsi3HEHUEM
OKpY>KaroIei cpepl.
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2. OueHKka aHMpPONo2eHHO20 GIUSHUS Ha KITUMamuUYecKy cUCmeMy U COCMOosIHUE OKpyxaroweli cpedbi

B 2019 r. KOJIMYECTBEHHBIM COCTaB
TOCYIapCTBEHHOMN CETH HAOIIOCHUH CIIC Ty FOTITHIA:

HaGmrogenus 3a 3arps3HeHreM aTMocdepHOTo
Bo3ayxa mpoBoaunuck B 250 ropogax Poccuiickoit
Oeneparuu, Ha 677 CTAaHIUAX, U3 HUX PEryJIsipHBIC
HaOmoneHust Pocrumpomera BoimosHsuuch B 221
ropoge Ha 611  crammmsax.  U3mepstotcs
KOHIIEHTpAIUHU J10 54 3arpsA3HSIOMINX BEIIECTB.

Habmonenusivu 3a 3arpsi3HEHHEM
MMOBEPXHOCTHBIX BOJ| CYIIH 1O THIPOXHUMHYECKUM
nokasaressiM oxBaudeHbl 1177 BogHbIX o0bekTa (U3
Hux 1026 BonoTokoB M 151 BOmOEM), HA KOTOPBIX
Haxomutcs 1 807 mynkrtoB, 2 483 crBOopa, 2 804
Beptukanu, 3221 ropuszontr. WM3mepsrorca 105
nokasaresied kadectBa Boapl. B 2019r. Ha 86
BOJIHBIX 00BeKTax (M3 HHMX 73 BojoToka W 13
BOJIOEMOB), Ha KOTOPBIX Haxoautcs 140 MyHKTOB,
169 ctBopoB, 231 Beprukanb, 366 TOPU3OHTOB,
Ha0JII0ICHHSI OBLIM BPEMEHHO MPHUOCTAHOBJICHBI.

HaOmonennst 3a 3arps3HeHHEM MMOBEPXHOCTHBIX
BOJ CYIIH IO THAPOOHOIOTHYECKUM TI0Ka3aTessiM
MPOBOJIWJINICh B CEMH THUAPOTpaUUecKux palioHax
Banruiickom, Kacnmiickom, Boctouno-Cubupckom,
Kapckom, Tuxookeanckom, bapenneBckom u
A3oBckoM Ha 123 BogHbIX 00bekTax Poccun Ha 202
runpobuonormdecknx myHktax u 300 cTBOpax.
[Iporpamma HaOMfONEHHWH BKIIOYaNa OT 2 10 6
MoKasaresen.

HaGmronenust 3a 3arpsi3HeHUEM MIETbGOBBIX 30H
9 wopelr mnpoBommauch Ha 315 cTaHmmSIX 1O
THAPOXUMHYECKHM ToKaszaremssM (ot 6 mo 9
rmokasaresneii); Ha 4 MopsAx - Ha 62 CTaHOHIX II0
TUIPOOHOIOT HUECKUM MOKa3aTesiM (o
(PUTOIIAHKTOHY, ME30300IUIAHKTOHY, MaKpo30-
00eHTOCy, OaKTEPUOILIAHKTOHY).

Cerp craHnuii HaOmOIeHUS aTMOC(epHOro
TPAHCTPAHUIHOTO TIEPEHOCA BEMIECTB BKIIIOYACT 4
craniiuu Ha EBpomnelickoil Tepputopun Poccuu
(mporpamma EMEII) un 4 cranuum Ha A3suaTckoi
teppuropun (nporpamma EAHET). ITo nporpamme
EMEIT npowusBomuics ot0Op W aHaau3 Mpod
aTMoc(epHBIX a’po307eil, ra30B (IMOKCHIOB a30Ta
U ceprl) u atMoc(epHbIX ocanakoB. [lo mporpamme
EAHET npowusBoamics ot6op mpod atMochepHOTo
BO3IyXa © OCAAKOB M aHaju3 OCHOBHBIX
KHCIIOTOOOPa3yIOIINX BEIECTB.

[Tynkramu ceTu HaOMIONEHHUN 3a 3arpsi3HEHHUEM
MIOYB TIECTUITUAAMH SBIISLIUCH CEITBCKOXO3SHCTBEH-
HBIE YTONIbsI, OTACNBHBIC JIECHBIC MACCHBBI, 30HBI
OTHBIXa, a TaKKe TEPPUTOPHUU BOJIM3H OOBEKTOB
XpaHeHWsT W MeCTa 3aXOPOHEHUS HEIMKBUIHBIX
necTunu0B. OTOOP MOYB MPOU3BOIMIICS 1B pa3a B
ron (BeCHO M OCEHBIO) Ha TEPPUTOPHUAX S
(dhenepanbHBIX OKpyTroB, 38 cyObekTOoB PO 00MICiH
miomansio 32,2 Teic. Ta. B oToOpaHHBIX mMpobax
onpeaessuiuch 20 HaMMEHOBaHUM MECTUITUIOB U UX
MeTabO0JIUTOB.
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2.2. OyeHKa aHMpPoOrno2eHHo20 8AUSHUSA Ha KnuMamu4yecKyro cucmemy

Ja oleHKM 3arpA3HEHHs MOYB TOKCHKAHTAMHU
MIPOMBIILIEHHOTO npoucxoxaeHus B 2019 r. npose-
n€H otOop mpod B paiioHax 40 HaceNEHHBIX ITyHK-
TOB Ha Tepputopusix 10 cyorexToB P®. B otobpan-
HBIX Mpo0ax OMpenensioch 10 25 WHIPEJUEHTOB
MIPOMBIIUIEHHOTO MTPOUCXOXKICHHSL.

CeTp KOMITJIEKCHOTO MOHHUTOPHHTA 3arpsI3HEHHS
MIPUPOTHON CPENIBI W COCTOSHHS PacTHUTEIHHOCTH
(CM3P) nacuutsiBaet 30 moctoB Ha ETP u ATP.

[locTel HabOMIOAEHWST OPraHW30BaHBI: BOKPYT
KPYIHBIX TPOMBILIUICHHBIX NPENNpUSTHHA, Tae
OTMEYAIOTCSI CEpPhEe3HBIE MOBPEKICHUS JIECOB Ha
JIOCTATOYHO OONBIINX IIIOMIA/AX; B IIEHHBIX Jiecax,
OTHECEHHBIX K MaMITHHUKAaM IPHPOIBI;, B paOHAX
BBOJIa B JICWCTBHE HOBBIX KPYITHBIX MPOMBIILICH-
HBIX TIPEANPUATHIA, BEIOPOCHI KOTOPBIX B OJIKaii-
miee BpeMsi MOTYT MpPHUBECTH K OCJIAOJCHUIO H
MOBPEKICHUIO  JIeCOHacakaeHul. HabOmonenus
TIPOBOJATCS HA MTOCTOSTHHBIX MTPOOHBIX TIIOMIA XK.

CeTb CTaHITMH, OCYIICCTBIISIONINX HAOTIOACHMS
32 XUMHYECKUM COCTAaBOM W KHUCIIOTHOCTBIO OCajI-
KOB, cocTouT 13 221 cranuuu. B nmpobax onpexnens-
JIOCH 710 12 KOMIIOHEHTOB.

HalGmronenuns 3a 3arps3HeHHEM CHEKHOTO TOK-
poBa Ha Tepputopun Poccuu B 2019 r. ocymecTs-

nsck Ha 540 myHkTax. B mpo6ax ompenensiich
OCHOBHbIE HOHBI U 3HaueHus pH.

CucremMa (OHOBOrO MOHHUTOPUHIA OPHEHTH-
poBaHa Ha TONXy4YeHHE WHPOPMAIMH O COCTOSHUH
OKpYJKarolllel cpeasl Ha Teppuropun Poccuiickoit
®enepanny, Ha OCHOBAHWU KOTOPOW MPOBOJATCS
OLICHKM M IPOrHO3 H3MEHEHHS] 3TOr0 COCTOSHHUS
T0]T BIIMSTHAEM aHTPOIIOTEHHBIX (PaKTOPOB.

Ha teppuropun Poccum Haxomarcs 5 cTaHIMMA
KOMIUIEKCHOTO (poHOBOro MoHHTOpuHTa (CKOM),
KOTOpBIE PACIIONIONKEHBI B OMOC(HEPHBIX 3aMOBEIHH-
kax: Boponexckom, [Ipuokcko-TeppacaHoMm, AcTpa-
xXaHckoM, KaBka3ckoMm n AJTaiicKoM.

HaGmrogernss 3a paauianiioHHON 00CTaHOBKOM
OKpY KaroIlllel cpeAbl Ha CTallMOHApHOW CETH OCy-
IIECTBIUTACH HA 1 274 myHKTaX.

I'amMMa-CIIEKTPOMETPUUECKUN U PAAUO-XUMHYE-
CKMii aHaMHU3 MPoO 0OBEKTOB OKPYIKAIOMIEH Cpebl
MPOBOAUTCS B CIIEUUATIM3UPOBAHHBIX PAAUOMETPHU-
yeckux Jaboparopusx (PMJI) u rpynmax (PMI).

Kpowme Toro, B cucteme Pocrugpomera Benercs
paboTa Mo ONepaTHMBHOMY BBISIBICHHIO M pacciie-
JIOBAaHHUIO OMAaCHBIX 3KOJIOTO-TOKCHUKOJIOTHYECKUX
CUTyallMii, CBA3aHHBIX C AaBAPUIHBIM 3arpsi3HCHUEM
OKpY>Karolel cpelibl U ApYTUMHU NpUYUHAMHU.

2.2. Ouenka aHmpono2eHHO20 8AUSHUA

Ha Kaumamuueckyto cucmemy

2.2.1. Imuccun napHuUKossvlx 2a3oe

HpI/IBOI[I/IMLIe HMKEC OIICHKHW aHTPOIIOT'CHHBIX

BBIOpOCOB W abcopOumu  (TMOTJIOLICHUs) HE
perynupyemMblx ~ MOHpeanbCKUM  MPOTOKOJIOM
napHukoBeix razoB  (III)) Ha  Teppuropuu

Poccuiickoii  ®enepaniid MOJyYEeHbl METOJAMHU
pacyeTHOr0 MOHUTOPHHTA.

MeTtoanueckoii OCHOBOW JUISI  BBIIOJTHEHHUS
OLICHOK  Ciyxunu onobpeHHple  CoBelmaHueM
CropoH Pamounoi Konsennmn OOH 00

u3menennu kinmara (PKMK OOH) pykoBopsiue
JOKyMEHTBl ~ MEXNpaBUTEIbCTBEHHONM  T'PYIIIbI
JKcIepToB 1Mo m3MeHeHnto knumara (MI'OUK) mo
MPOBEACHUIO  HAMOHAIBHBIX ~ WHBEHTAapU3alluil
BEIOPOCOB | IOTJIONICHUS TAPHUKOBBIX Ta30B. B oc-
HOBY noaxoaa MI'OUK nonoxxeH pacueTHbI MeTox
OLIEHKH BBIOPOCOB M TOTJIOLICHUS, Oa3UpyIOIIUACsS
Ha WCIOJIb30BAHUM KOJIMYECTBEHHBIX IaHHBIX O
TOJIOBBIX (PU3HUECKUX 00beMaX KOHKPETHBIX BUIOB
JeSTeNFHOCTH, TPHUBOMSIINX K BBIOpOCAM WK
abcopOumu [1I". OcHOBHOM 00BEM UCXOIHOHN HHPOP-

MAIIH 7151 BBITTOJTHEHUS PAcYeTOB OB TOIYUEH U3
MaTepHaJIoB YKOHOMHUYECKON, 3eMENIbHOM, IECHOU U
JIpyruX BHJOB POCCUHCKOM CTaTHCTUKU. B
HaCTOS NN 0O630p BKJIFOUEHBI BIIEPBBIC
NOJTy4YeHHbIE OIIEHKW BBHIOPOCOB WM TOTJIOLICHUS 32
2018 ., a Takke paHee BBHITOJIHCHHBIC OICHKU 3a
neproxa 2014-2017 rr., mogBEeprHYTHIE YaCTHIHOMY
NEePEeCMOTPY U YTOYHEHHUIO COTIACHO TPEeOOBAaHHSIM
PKUK OOH u MIOHK. IlpakTHky perpocmek-
TUBHOTO MEPECMOTpa BCETO pPsiia OLEHOK IUIaHH-
pyeTcs IpoaoIDKaTh U B AaJbHEHIIEM.

BbIOpoCH! 1 NOTJIOLIEHNE TAPHUKOBBIX T'a30B IO
cexkropam MI'OUK npencrasnenst B Tadm. 2.1.

OCHOBHBIMH JpaiiBepamMy U3MEHEHHSI BEIOPOCOB
B Poccuiickoii denepanuu ABISIOTCS OOILIUE TEH-
JEHIIMA pa3BUTUS HALMOHAJIbHOM OSKOHOMUKH,
MHTETPAJIbHBIM TI0Ka3aTeleM KOTOPBIX SBIISETCS
muaamuka BBII, u3menenme oOmelt > dexTus-
HOCTH 9KOHOMMKH U, TJIABHBIM 00pa3oM, ee IHepro-
s¢dexTuBHOCTH, M3MeHeHne cTpykTypsl BBII u
CTPYKTYpBI TOIUIMBHOTO OanaHca. OmpeneneHHbINH
BKJIaJ B H3MEHEHHE BBIOPOCOB BHOCAT OOLIMI
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TPEHJT U MEKTOJOBBIC KOJICOAHHS TEeMIIEPaTyphl
BO3JlyXa Ha TeppuTopuu P®, oka3bIBaroOIIHE CBOE
BJIMSHME  OINOCPEJOBAHHO, Yepe3  HM3MECHEHHE
noTpeOIeHNS NCKOTTAeMbIX BUIOB TOILIHBA.

B 2018 r. coBokymHsrtit BeIOpoc 11" B Poccuiickoit
Oeneparmu (6e3 yuera Briaga 3U3JIX) ysenmuumi-
Cs 10 OTHONICHMIO K MpeapiaymemMy rogay Ha 3,0%
Ha Qone pocta BBII na 2,5%. Cexrop 3U3JIX, B
KOTOPOM TIOTJIONIEHHE MapHUKOBBIX Ta30B W3
atMocdepsl (mpoucxoasiiee B GopMe IMOTIIOMCHUS
CO, pacTeHusiMHM) TIpEeBaJUpPYET Haja BBIOpOCAMH,
OCTaBajICsl 3HAYUTEIBHBIM HETTO-IIOTIOTUTEIIEM
MAPHUKOBBIX Ta30B, KOMIICHCUPYS, B CPEIHEM 3a
nepuon 2014-2018 rr., 28,5% BBIOPOCOB, IPOUCXO-
IImHUX B Apyrux cekropax. Ilo cpaBHeHHIO C
1990 romom - 6a30BBIM TOJIOM TI0 00sI3aTENHCTBAM

Poccuiickoit ®denepanuu cormacio PKUK OOH
coBOKymnHBIH BbIOpoc III' 3HAUMTENbHO CHU3HIICS
(ma 47,6% c ydeToMm CeKTopa 3eMJICTIOIh30BaHUSA,
W3MEHEHUM 3€MIICTIONB30BAaHUSI U JIECHOIO XO3sii-
ctBa (3U3JIX), u Ha 30,4% - Oe3 ydera 3TOTO CEeK-
TOpa).

B Tabn. 2.2 nmpencraBieHbl IaHHBIE MO BKIIATY
cekropoB MI'OUK B COBOKYIHBIH BEIOPOC MapHU-
KOBBIX ra3oB. Pacmipesenenne BEIOPOCOB 1O CEKTO-
pam 3a niepuon ¢ 2014 r. no 2018 r. He nperepneno
CYIIECTBEHHBIX H3MEHEeHWH. J[oMUHUpYIONIyIO
POJIb MPOAOIIKAET UTPATH IHEPTETUUCCKUI CEKTOP.
OcrtaeTrcss HEM3MEHHBIM BKJIAJ[ CEIHCKOTO XO3ii-
CTBa, HECKOJIFKO BO3POCIIa POJIb BEIOPOCOB, CBS3aH-
HBIX C TPOMBIIIICHHOCTRIO W OOpalieHueM ¢
OTXO0J]aMH TPOM3BOJICTBA U TIOTPEOICHHSI.

Tabaunna 2.1. BeiOpocs! NapHUKOBBIX ra3oB 1o cekropam MI'DOUK* D

Bri6pocsl, miiH. T CO,-3KB.
CekTopsl
2014 2015 2016 2017 2018
DHepreTuka 1664,6 1662,5 1663,0 1700,7 1752,6
[IpoMBINIIIEHHBIE TTPOIIECCH U MCTIOIB30BaHNE TIPOTYKIIHN 220,4 218,5 218,2 232,4 243,1
CenabcKoe X03HUCTBO 120,1 121,5 123,5 126,6 126,7
SU3JIX** -669,5 -582,2 -601,2 -591,2 -590,6
OTX0BI 89,3 91,4 93,5 95,6 97,7
Bcero, 6e3 yuera 3U3JIX 2094,4  (2094,0 |2098,1 21553 2220,1
Bcero, ¢ yuetom 31U3JIX 14249 1511,9 1497,0 1564,1 1629,5
* 3nauenus npugedenvl ¢ OKpyeieHuem
** 3nax «munycy coomeememsyem abcopoyuu (02I0WeHU) NApHUKOBbIX 24308 U3 AMMocepbl
Tabaumna 2.2. PactipeieneHue BRIOPOCOB MAPHUKOBBIX ra30B 1o cekropam MI'OUK,
0e3 ydera ceKTopa 3eMIICTI0Ib30BaHus, N3MEHEHHS 3eMIICTIONb30BAHMUS M JIECHOTO X03sHCTBa, %o
IIo cexTopam
T'onst | Beero IIpombIi/IeHHbIE TPOLECCHI U .
JHepreTuka HCIO/b30BARME TIPOLYKIMH Cejibckoe X035ICTBO OTxoabl
2014 100,0 79,5 10,5 5,7 4,3
2018 100,0 78,9 11,0 5,7 4,4

D I'pymnmupoBka BEIOPOCOB IO CEKTOPaM BBITIOIHSIIACH B COOTBETCTBHH ¢ MeTopoiorueit MI'OUK. Crenyer nmeTs B BUY, YTO OIpe-
nenenns cekropoB MI'OHK He cOOTBETCTBYIOT cekTopaM (0TpacisiM) SKOHOMHKH B TPAJAUIHOHHOM OTEUECTBEHHOM OHUMaHKH. B act-
HoctH, MI'OMK OTHOCHT K 3HEpPreTHYECKOMY CEKTOPY BBIOPOCHI OT MOJIE3HOTO CHKHTAHMS BCEX BHAOB HCKOMAEMOro TOIUIMBA,
HE3aBUCHMO OT TOT'0 B KAKUX OTPACIIIX SKOHOMUKH U B KaKHX IIPOLIECCaX ITO CXUraHHEe NPOUCXoAUT. K sHepreTHueckoMy CEKTOpY TarkKe
OTHOCSTCS JleTyure (pyrHTHBHEIE) BEIOPOCHI, BKIIOYAIONIHE B Ce0sT TEXHOJIOTMYECKHE BEIOPOCHL, OTEPH B aTMOC(hepy TOIUIUBHBIX IIPO-
JYKTOB B ra3000pa3HoOii popmMe 1 CkUraHue TOIuMBa 6e3 MOTydeHNS MTOIE€3HON SHEPTHH, B TOM YHCIIE CXKUTAHUE Ha (DaKeTbHBIX YCTAaHOB-

Kax.
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2.2.2. Codepacarue CO, u CH,
6 ammocdgepe

AHanu3 M3MEHYMBOCTU KOHIICHTpAIlMU TapHU-
KOBBIX Ta30B B TMPU3EMHOM CJIO€ aTMoc(heps
BHIIIOJITHEH HAa OCHOBE pE3YyJIbTaTOB W3MEPEHWH,
MIPOBOJIMMBIX HA YETHIPEX CTAHIUAX HAOIFOJCHUN
3a COACPKAHUEM MAPHUKOBBIX T'a30B, BXOMISIINX B
I'mobanenyto ciyx0y armocdepst (I'CA) BMO.
XapakTepUCTUKN CTaHUMH MpHUBEACHBI B Tabm. 2.3.
Crannus Tepubepka (Konbsckuit momyoctpos, mode-
pexne bapentieBa Mops) u ctanmus Tuken (ApKTH-
gyeckoe nobepexbe, Mope JlanTeBrix, 3anuB Coro)
PACIOJIOKEHBI B YCJIOBUSX, ONHM3KUX K (DOHOBBIM.
Craammst Hoserit [lopt (mmosryoctpor Siman, Geper
OO6ckoti TyOb1) M BoetikoBo (mpuropon CaHkT-
[etepOypra) HaxomsTcs B palioHax KpymHOMAc-
MTa0HBIX AHTPONOTEHHBIX HCTOYHUKOB TapHH-
KOBBIX Ta30B. [IJi1 CpaBHCHHMS MPHUBJICUCHBI JaHHbBIC
crarnmu bappoy, pacmnoiokeHHOH B TOM e IHUPOT-
Hom mosice (71,3° c.m., 156,6°3.1.). B Muposoit
HeHTp JaaHHblXx BMO 10 NapHUKOBBEIM —ra3am
(WDCGQG) nanHBIC 3TOW CTaHIMHA TPEACTABISCT
HarmmonansHast Anvuauctparus 1o OkeaHy |
Atmochepe CIIA (NOAA, ESRL, GMD).

Hannvie crannuii Tepubepka n Tukcu nepena-
I0TCS B MHUPOBOH IeHTp maHHBIX (ML/]) mo mapHu-
koBbIM razam (WDCGQ), rae ucnomnb3yroTcs Npu
MIPOBEJCHUN TI00AJILHOTO aHalW3a TMojiell ykazaH-
HBIX Ta30B.

Pesynbrarel n3mMepeHuii Ha 1ByX (DOHOBBIX CTaH-
musx (Tepubepka m Tuxcu) 3a mocnennue 11 jmet
npuBeieHb! B Tabnwuie 2.4. VI3MeHeHns KOHIIEHTpa-
UM TAPHUKOBBIX Ta30B JJIS PacCMaTPUBACMBIX
CTaHIIMH OT roja K roAy IMoKa3aHsl Ha puc. 2.1 B
CPaBHEHWU C TaHHBIMU cTaHIK bappoy.

B 2019 r. xoruentpanus CO, npoaomKuia cBoi
poct, 0OHOBHUB ouepenHble MakcuMyMbl. B Tepu-
oepke n Tukcu cpegnerogoBoe 3HaueHue CO,
coctaBuiio 414,3 MnH'l, 3a TOJl YBEJIMYMBIIUCH HA
32 MiH ! 1 3,0 mn'! cooTBercTBEHHO. Makcumym
cpenHeil 3a mecan koHueHtpanuun CO, B Tukcu
npuiencs Ha ¢espanp (421,2 MnH'l), a B Tepu-
Gepke Ha 1ekabph (423,4 Man™). MuHEMYM HAG-

monancs B aprycre u cocraBun 400,1 e’ u

400,5 miaa”! B Tukcu u Tepubepke COOTBETBEHHO.
PocT xoHIIEHTpanuu AUOKCUAA yriaeponaa, 3adukcu-
POBaHHBII HA POCCUNCKUX (DOHOBBIX CTAHIIHUSIX, CBSI-
3aH, TJIaBHBIM O0pPa3oM, C YBEIUYEHUEM aHTPOIIO-
reHHbIx BeIOpocoB CO,. B 2018 r. Bennunna pocra
riobanpHOM smuccun CO, ¢ y4eToM Kak HCTOYHU-
KOB, TaKk U CTOKOB, cocraBmwia 5,1 =+ 0,2 I'tC/ron,
YTO COOTBETCTBYET POCTY CpellHEH rII00abHON KOH-
LEHTpaIy Auokcuaa yriaepona 2,4 = 0,1 MnH'l/roI[)
[Friedlingstein P. [etal.]. Global Carbon Budget
2019 // Earth System Science Data. 2019. Ne 4 (11).
P. 1783-1838].

3a nepuon ¢ 2009 nmo 2019 rr. KoHUEHTpaLUs
CO, B Tepubepke yBenuuuinach Ha 24,2 mia L

3a nepuon ¢ 2009 mo 2019 rr. KOHUEHTpaLUs
CH, ysenuuunacs Ha 60,7 Mﬂpn’l. Ee Bo3pacranme
B 2019r. Ha cranmuun Tepubepka COCTaBUIO
14,7 anz['l n23,3 anz['1 Ha CTaHIMUA TUKCH.

Ce30HHBIN XO0JI METaHa, TAKXKE, KaK U JHOKCH]IA
yriaepoaa, popMupyercs MpeuMyIIeCTBEHHO 3a CYET
ecTecTBeHHBIX (hakTopoB. B CeBepHOM mosymiapuu
MHHUMYM ce30HHOro xona CH, npuxoauTes Ha jet-
HHUE MeCAIBl, Koraa (hOTOXUMHYECKHH CTOK B BHIE
peakiuii MeTaHa ¢ TUAPOKCUIIBHBIM PAIMKAIOM MaK-
cumaieH. Ho tak kak Tukcu pacrnosiokeHa B MeCTe,
TJIE DMHUCCHSI METaHa OT MPUPOIHBIX UCTOYHHUKOB B
TEIUTbIe MECSIBl (MIOJIb-CEHTSIOPb) MOMKET CHIIBHO
MIPOSIBIISITBCSA, OCOOEHHO TIPH MAIIBIX CKOPOCTSAX
BETPa, TO MAaKCUMyM H3MEpPSIEMOIl KOHIEHTPAIUN
MOYKET TIEPEMECTUTHCS C «3UMBD) Ha «IeToy». Takoe
siBJicHHe HaOoAanoch B 2018 r. U MOBTOPUIIOCH B
2019 r. Biusinue npupoaHbIX PErHOHAIBHBIX UCTOY-
HUKOB TIPUBEJIO K TOMY, YTO MaKCUMYyM CpPEIHEU 3a
Mecsin koHueHnTpammu CHy - 2020,8 an,u'l Ha CTaH-
muu Tuken ObUT 3adUKCHpOBaH B aBrycre. Ha cran-
uuu Tepubepka, T/ie €CTeCTBCHHAS SMUCCHUI METaHa
MeHblie, uyeM B Tukcm, wmuHumym CHy -
1938.9 MJIp;['1 HAOIOANICS B WIOHE, 4 MAaKCUMYyM -
2005,7 anz['lnpmuencsl Ha gekabpb. Ha puc. 2.2
MIPEACTaBIIEHBl  CpeHEMECSYHbIe  KOHIIEHTPALINH
metana g 2016-2019 rr., kpuBas «Tuxcu-2018ay
MOKA3bIBAECT CE30HHBIN XOJI C YIE€TOM BBICOKHX 3Ha-
yeHuii koHueHnTpauuu CH, B aBrycre.

Tadauna 2.3. Crannuu HaOJIIOIeHUH 3a TApHUKOBBIMH razamu [T O

Cranuust HIupora Hoarora BbicoTa Hag y.Mm. Hagig;gﬁnﬁ }g%zg’;xx&
Tepubepxa 69,20° c. 1. 35,10°B. 1. 40 c 1988 €O
CH4c 1996 .
HoBbIit mopT 67,68° c. 111 72,88° B. 1. 11 ¢ 2002 CO,, CHy
Tukcu 71,58° c. . 128,92° B. . 30 c 2011 CO,, CHy
BoeiikoBo 59,98° c. 1. 30,70° B. 1. 72 ¢ 1996 CHy

®eldeparbHas criyxba o sudpomMemeoposioauu U MOHUMOPUHaY OKpyXatoujel cpedbl 35




2. OueHKka aHMpPONo2eHHO20 GIUSHUS Ha KITUMamuUYecKy cUCmeMy U COCMOosIHUE OKpyxaroweli cpedbi

Tadanua 2.4. CpenHerooBble 3HAUEHHUSI M MEXTrom0Boi pocT (A) koHneHnTpanuun CH, u CO,

Tepubepka Tuxen
Ton
CHy, ana'l ACH4,MJ1p)1'1 COZ,MJIH_I ACOz,MnH'1 CHy, an}l'l ACH4,MJ1pz['1 COz,MJIH'1 ACOz,MnH'1
2009 1904,4 10,1 390,1 2,1
2010 1905,5 1,1 3923 2,1
2011 1906,2 0,8 394,1 1,8 1913,2 3942
2012 1910,2 4,0 396,4 2,4 1910,2 -3,0 396,1 1,9
2013 1907,8 -2,4 398,6 2,2 1915,1 4,9 399,1 3,0
2014 1913,5 5,7 400,5 1,9 1930,8 15,7 400,7 1,6
2015 1924,4 10,9 402,0 1,5 1940,1 9,3 403,2 2,5
2016 1946,7 22,3 405,5 3,5 1946,4 6,3 406,1 2,9
2017 19471 0,4 409,0 3,5 1956,7 10,3 408,7 2,6
2018 1950,4 33 411,1 2,1 1960,4 3,7 411,3 2,6
2019 1965,1 14,7 414.3 3,2 1983,7 23,3 4143 3,0
4 | | | . .
-e-TukcH —8=bappoy —=-Tepubepka 25 —e-Tukcu -e-bappoy —*-Tepubepka
3.5 — .
X 20 2
5, 2 et
B a 15— B
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Puc. 2.1. Mexronossie nsmeHeHus koHueHTpauuu CO, (A) u CHy (b)
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Puc. 2.2.Ce3onnblii xon koHueHTpauuu CHy Ha ctaniuu Tukcu
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BuusiHMe MCTOYHMKOB MAPHUKOBBIX T'a30B, JCH-
CTBYIOIIMX B palloHaxX pacrlojiOKEHHUsl CTAHIUH, Ha
OCHOBE OMNPEIEICHUs MPEBBIILICHUS KOHUEHTPALMUU
HaJl (OHOBBIM ypOBHEM, MPEACTABICHO AJSI CTaH-
muii Hoeeiit [lopt, BoetikoBo (00e mo 2019T1.) u
Cankrt-lletepOypr (mo 2018T.) Ha puc.2.3 u B
tabm. 2.5. Ilpu onpenencHUN TPEBHIIICHUS B Kade-
cTBe (DOHOBOTO YPOBHSA HCITONB30BAaHBI JTAHHBIE
(cpennue 3a mecs) ctannuu Tepubepka.

Cranuus Hossiit [TopT pacnonoxxena Ha nmodepe-
xbe OOckol ryObl Ha paccrostHuM 80-250 kM oT
KpynHeimmx B PO MecTopoxacHUM NPUPOIHOTO
raza © B 20 kKM OT HE(TSIHOTO MECTOPOKIACHHS
«HoBonoptoBckoe». 3aperucTpupoBaHHbBIE Ha
JaHHOW CTaHUMU B 3UMHHUH MEPUOJ] MaKCHUMalb-
Hble KOHIIeHTpauuu meTana u CO,, gocTuraromue

150 mapa'l u 10 Mis’! COOTBETCTBEHHO, HanOoJIee
BEPOSATHO OOYCJIOBIEHBI CHMKEHHEM BBICOTHI CIIOS
nepeMelnBanns atMocdepsl U nocrymieHneM [117
OT TPUPOJIHBIX M AHTPOIOIECHHBIX HCTOYHUKOB,
BKJIIOYAsl MECTOPOKACHUS MPHUPOJAHOTO Taza W
HedTHu B 3amagHoit Cuoupm.

[IpeBbllieHne  KOHIIEHTPAllMHd  TTAPHUKOBBIX
ra3oB Haj GpoHOBEIM ypoBHEM B 2019 T. oT™METaIOCh
Ha ctanuusx HoBeiil mopt u BoelikoBo, ogHako He
BBIXOJIUJIO 32 MPeIeibl HAOII01aeMbIX 38 MHOTOJIET-
HUU nepuoy Bapuauuil. IIpeBblllieHHe KOHLEHTpa-
min CH, B Cankr-IlerepOypre xapakrepusyercs
OompIM pazopocoM 3HadeHui ot 90 mo 227 anz['l,
YTO MOJKET OBITh CBSI3aHO C OOJBIINM KOJINIECTBOM
WUCTOYHHKOB METaHa B TOPOJIE U UX HEOAHOPOIHBIM
pacrpeiesieHueM.

Taﬁ.lmua 2.5. HpeBLIIHeHI/Ie KOHIICHTpAalluX MapHUKOBLIX I'a30B HAJl (bOHOBI)IM YpOBHEM

[Tpessimenne koHnenTpanuu CHy IMpessimenne konnenTpanuu CO,
wpn! ‘ % ‘ wpa! ‘ % ™! ‘ % ‘ ! %
Hosglii nopt Hosrlii nopt
[lepro ocpeaHeHNUs 2004-2019 2019 2004-2019 2019
756 |40 ] 774 | 39 5,0 1,2 3,1 0.8
BoeiikoBo
HepI/IOZ[ OCpEITHECHUS 19962019 2019
77,7 | 4,1 773 | 39
Cankr-IlerepOypr
1659 |87 ] 2237 | 115
250
—o-BoeiikoBo —#=Caukrt-IlerepOypr —*—Hosslii [Top1
200
§ 150
5 100
J]
50
0
1995 2000 2005 2010 2015 2020
lon
Puc. 2.3.CpenneronoBoe npesbimieHne konueHTrpanun CHy Hax poOHOBBIM ypoBHEM
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2.3. Ouenka cocmosiHus U 3azpa3HeHus ammocgepbl

2.3.1. Onmuueckas Nn1oOmMHocmMs U NPO3-
paurHocms ammocdgieput

WnTterpanpHast onThyecKkas IUIOTHOCTh aTMOC-
¢eprr (OITA) cBsizaHa ¢ HMHTErpajbHOW MpO3pad-
HOCTbI0 atMocdepsl (P,) cooTHOmEHNEM:

OITA = - 0,5 In (SP,30 / So) =—In P2 .

3neck S; 30 — BEIMYMHA M3MEPEHHOTO IOTOKA
OpsIMOM  COJIHEUHOM  pajguanuu B KBT/Mz,
MIpHUBEIEHHAs K CPETHEMY PACCTOSHHUIO OT 3€MIIH 10
CouHIla 1 onTHYecKoit Macce atMocdepbl m = 2;

Sy — BeJMYMHA TOTOKa paJHalud Ha BEPXHEH
rpanune armocgepsl, P, — xoaddunuent unrer-
paTbHOM MPO3PAYHOCTH aTMOCHEPHI TIpH m = 2.

ITapamerp OIIA mpencrasnsier coOoii onTHuec-
KYIO IUIOTHOCTB aTMOC(ephI AJIsl IPAMON COJIHEUHOM
panuanuu B auana3oHe JuH BodH AL = 0,3 — 4 MM
IpU ONTHYECKOM Macce m = 2 (T.e. IpU BHICOTE
conrua 30°). OITA naeT BO3MOXKHOCTh MOJYYHUTh
KOCBEHHYIO OIIEHKY a3p030JIbHOTO OCNA0JICHUs B aT-
Mochepe, TOCKOIBKY, B YKa3aHHOM JHMana3oHe A Ba-
puanuu  OITA ompenensioTcs TJaBHBIM 00pa3oM
cofiepKaHueM B atMocdepe a’po30iii U BOISHOTO
napa. VIMEeHHO mO3TOMY B TEIUIOE BpeMs roja u3-3a
YBEJIMYCHUSI BJIArocolep)XaHus M TypOyJIEHTHOIO
obmeHa B atMoc(epe 3HadeHust OITA Beiie, uem B
XOJIOHBIN TIEPUO.

B tabnuue 2.6 mpeacTaBieHbl paiioHbl pacioio-
JKEHUsI U KOOPAMHATHI CTaHIUI (POHOBOTO MOHHUTO-
pHHTa, HAa KOTOPBIX TPOBOISATCS HAOIIOACHUS 3a
OITA u npo3padHOCTBIO aTMOC(EPHI.

Cpennue 3a 2019r. 3Hauenus P, u OIIA s
pPETHOHATBHBIX CTAHIIUKA ()OHOBOT'O MOHHTOPHWHTA
TpeX TapHBIX WM TOPOJOB B CpaBHEHHUH CO
3HaueHusmu 2018 roga npuBosaTCs B Tabmue 2.7.

B 2019 r. mo cpaBHEeHHIO C MPEABIAYIIUM TOAOM
Ha I[IECTHM CTaHUMUSIX M3 JECATH ONTHYEeCKas
IJIOTHOCTh TIOBBICHJIACh. MaKCHUMaJIbHOE IIOBBIIIIE-
ane OIIA Obuto 3aMKCHPOBAaHO HA CTaHITUH
[Mamstroe (7,2%). Ha Tpéx cranmmsax OIIA monmsn-
J1ack: cT. YcTh-BeiMb Ha 5,3%, BoetikoBo - Ha 4,9%,
a2 MaKCHUMAaJIbHOE CHIDKEHHE 3aperHCTPUPOBAHO HA
craniuu o0-B Jlukcon (-19,6%).

CpaBHenue ocpeaHeHHbIX 3a 2018 1. 3HaYCHUIT
OITA c 30-nerneit Hopmoit OITA mpuBeaeHo Ha puc.
24.

3a HopMbl OITA mpuHMMAaNKMCh CpejHUE 3Haye-
Hua OITA 3a nepuon ¢ 1979 mo 2012 r. M3 storo
niepuoa Obuth U3bATH 1983-1984 u 1992—-1993 1.,
Korja Haubojice CHIILHO TPOSIBIISUIOCH BIHMSHUC
BYJIKAHMYECKOTO  a3p0O30Jisl  TIOCHE  HM3BEP>KEHU
BynkaHOB Onb-Yruon (ampens 1982 r.) u Ilunaty60
n XancoH (utoHb W aBrycT 1991 r.). dakTuyeckuit
Mepuoy; HaONOJCHUH, IO KOTOPOMY PaCCUHTHI-
BaJICh HOPMBI, cocTaBu 30 JieT.

Kak Bumno u3 puc.2.4 B 2019r. Ha Becex
CTaHIMAX HAOIMIOAAINCh IMOHMWKCHHBIC 3HAYCHUS
OIIA mo cpaBHenuto c 30-71eTHEH HOPMONA.
Hambomee cymecTBEHHO 3TO TPOSBWIOCH Ha
cranmuax BoeiikoBo (-7,7%), Ycrb-Boivb (-7,2%),
[MamsitHOE (-6,7%) m Typyxanck (-6,4%). Ha
cranuuax Kypran, Xyxup, Upkyrck u lllamxaTtmas

Tadaunua 2.6. KoopauHaThl perioHa bHBIX CTaHIMNA (JOHOBOIO MOHUTOPHHTA, BEAYIMX HAOIIOICHHUS 32 ONTHYECKOH
IUIOTHOCTBIO U MHTETPAILHOM MPO3pavyHOCTBI0 aTMOC(hEpHI

Crannus Pailon pacnionoxenus Iupora B rpaa. c.ui. Honrota B rpan. B.A.
Typyxanck Kpacunospckuit xpait 65,8 87,9
Vcrh-Beivb Pecny6immka Komu 62,2 50,4
ChIKTBIBKAp* Pecny6immka Komu 61,7 50,8
Boeiikoso Jlenunrpanackas o0JI. 60,0 30,7
[Tamsatunoe Kypranckas 00:1. 56,0 65,7
Kypras* Kypranckas o611 55,5 65,4
Xyxup UpkyTtckas 00:1., 0-B OnbxoH (03. baiikan) 53,2 107,3
UpxyTtck* Hpxyrckas o0 52,2 104,3
[MamxaTmas KapagaeBo-Uepkecckas Pecrybnuka 43,7 42.7
O-B [lukcoH Kpacnospckuit kpait (ApKTHKa) 73,5 80,3

ngmeqanuﬂ: - Fopodc;cue Ccmanyuu, Aejisaouuecs napHolmu d)OHO@blM, VKA3aHHbIM HA CMPOKY 8blute, OmmeUeHbl 6 ma6ftuue 2.6

36€300UKO1.

- Cmanyus 0-6 [{ukcon nayana npuculiame ceoto ungopmayuio ¢ 2014 .
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Tabauua 2.7. Cpennue 3a HabmonaTenbHbIN iepuoy 3HaueHns OITA u Py, crangapTHbIE OTKIIOHEHHS (+0)
UX CPEAHUX MECAYHBIX 3HAYEHHUH OTHOCUTEIIHHO CpE€AHETO 3a o/l Ha pCTUOHAJILHBIX CTAHIIUAX
¢onoBoro monuropunra B 2019 n 2018 rr.

Cranmus OITA+c OllA+c P,+c Py,*xo
2019 r. 2018 r. 2019 r. 2018 r.

TypyxaHck 0,219+0,021 0,218+0,017 0,803+0,017 0,804+0,014
Ycrb-BhiMb 0,269+0,029 0,284+0,054 0,765+0,022 0,754+0,040
ChIKTBIBKAp™ 0,261+0,043 - 0,772+0,033 -

BoeiikoBo 0,253+0,039 0,266+0,036 0,777+0,030 0,767+0,028
ITamsTHOE 0,238+0,046 0,2224+0,043 0,789+0,036 0,802+0,034
Kyprau* 0,269+0,042 0,258+0,040 0,765+0,032 0,774+0,031
Xyxup 0,231+0,043 0,229+0,041 0,794+0,033 0,795+0,032
WpkyTtck* 0,256+0,063 0,253+0,061 0,776+0,048 0,779+0,046
amxarmas 0,184+0,032 0,181+0,032 0,832+0,027 0,835+0,027
0-B Jlukcon 0,275+0,039 0,342+0,039 0,761+0,029 0,711+0,028

TypyxaHck
WaamaTmas

| YcTb-Bbimb
- CbIKTbIBKap
- Boeiikoso
- MNamatHoe

- HKypran
- Xyswup
| MpryTek

HopmuposaHHblie aHomanuu OMA 8 2019T.
(%)

b oo U h s WN e o

Puc. 2.4. Hopmuposannsie anomanuu OITA (%)
B 2019 r. OTHOCHTEIHHO MHOTOJIETHEH HOPMBI

yMenblieHue OIIA 1Mo OTHOLIEHHWIO K HOPME HeE
npesbimano 4%. Y Tonbko Ha craHuu CHIKTBIBKAp
OITA Obuta cHmkeHa He3HauuTenbHO (-1,5%).

Ha  puc.2.5 mnoxa3zaHel  BHYTPHUIOJOBBIE
U3MCHEHMS cpeaHeMecsyablx 3HaueHmii OITA B
2019 r. Ha cTaHIUAX (OHOBOTO MOHHUTOPHHTA.

MaxkcuManbHO BBICOKOE 3aMyTHEHHE
atMoceppl W, COOTBETCTBEHHO, HaWUMEHbIIAs
NPO3PaYHOCTh HAOIIOIAeTCsl B JIESTHUE MECSIIBI, YTO
00yCIIOBIICHO YCHIIEHUEM TypOyJIEeHTHOTO
MepeMeNIMBaHud M OTKPBITOH  IOACTHIIAIONIEH
MOBEpXHOCThIO. Kak mpaBmiio, Ha TOPOJCKUX
CTAaHIUAX CTEIeHb 3aMyTHEHHWS BHINIE, 4YeM Ha
MapHBIX UM ()OHOBBIX PETHOHAIBHBIX CTaHIIHSX.
Cpenu HenapHbBIX CTaHIM (POHOBOTO MOHUTOPHHTA
(puc. 2.5 a) caMoil  mpo3payHOM  ocTaercA
atMocepa Ha TopHOM cranumu lamkatmas
(2070 M Ham ypoBHEM MOps), T/I€ CPEIHEMECIIHBIC
3HaueHus OITA BapwsupoBanu ot 0,147 B ssHBape 10
0,244 B umrone. YpOBHM ONTHUYECKOTO 3arpsi3HEHUS
Ha DPUTOPOAHOM CTaHUUU BoeilkoBo, pacmolio-
JKeHHOH B 12 kM K BocTOKy oT T. Cankr-IletepOyp-

ra, ¥ Ha apKTUYeCKOW CTaHIMH 0-B JJUKCOH cormoc-
TaBUMBI MeXTy coOoii. Ha mambomee wwmcToit
3aMaIHOCUONPCKON CTaHmuH TypyXaHCK HHTEPBa
m3menennit OITA cocraBun ot 0,195 (mapt) mo
0,256 (utomn).

Ha roponckoit cranium ChIKTBIBKap, NapHOH
¢oHOBO# cTaHiMH YcTh-BbiMb, 3arpsisHeHHE C
(dheBpas mo Mait OBUTO HIDKE, YeM Ha PETHOHATBHOU
craumuu (puc. 2.5 6). C aBrycta mo HOSOpb Ha
cTaHnMK YCTh-BBIMB CTeleHb 3aMyTHEHHUs ObLia
MEHbIIE, YeM B Topoje. OTH OCOOEHHOCTH
00yCJIOBJIEHBI YCIIOBHSMU PACHOIOKEHUS CTAHIMH
OTHOCHUTEIILHO OKpY>KaroIux JIOKaTBHBIX
HMCTOYHHUKOB 3arpsI3HEHMS u, TJIaBHOE,
HaIpaBICHHEM TOCIIOICTBYIOIINX BETPOB.

Ha 3amagHOCHMOMpCKMX  TMApHBIX  CTaHIHAX
[MamsatHoe wu Kypran (puc.2.5B) ropojickoe
OIITHYECKOE 3arpsi3HeHNE aTMOC(EPBI IPEBOCXOINIIO
(OHOBOE B TEUCHUE BCETO I'0Ofa, 32 MCKIIOYCHUEM
ntoHs. CKa3bIBAJIOCH BIIMSHUE CHIIFHO 3arpsI3HEHHBIX
BO3IYLIHBIX MacC, IMOCTYNAIOIINX W3 paliOHOB
CUOUPCKUX JIECHBIX MTOYKAPOB.

Ha mape BOCTOUHOCHOMPCKHUX CTaHLUI XYyKHUp U
Hpxytck (puc.2.5T1) ¢ MapTta W JO KOHIA roja
cpennemecsiunele  3HaueHuss OIIA B ropone
MIPEBBITIATHN TAKOBBIE HA (JOHOBOH CTAaHIINU XYXKHP.
HauGonpmmii  paspeiB B 3HadeHusix  OIIA
HaOmoaNcs B MapTe u aBrycre. BooOmie crnemyet
OTMETHUTh, uTO JietoM 2019 1., 0coOeHHO B aBrycre
U B CEHTI0pe, HAONIOACHMS 3a MPO3PAYHOCTHIO H
OTITUYECKON TUIOTHOCTHIO aTMOC(EpPhl HA CTAHIIUAX,
PacIoNIOKEHHBIX B pa3HbIX paiioHax CuOupH, OBLIH
3aTpyIHEHbl  H3-32  BBICOKOTO  3aMyTHEHHS
aTMoc(epsl, CBS3aHHOTO C JIECHBIMH IOYKapamH,
OXBaTHBLIMMU 3HAYUTEIbHBIE TEPPUTOPHU.

Haubonee mpomomKuTeNbHBIA IEPHOA C TI0JIO-
KUTEJILHBIMA HOPMAaTHBHbIMU aHomanusmu OITA
OB CBA3aH C KPYNHBIMH  BYJIKaHHYECKUMHU
u3BepkeHusMu - Oyaro (1974),316-Unuon (1982)
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Puc. 2.5. T'onoBoit xox OITA Ha cranuusix poHOBOro MoHuTOpUHra armocdepsi B 2019 r.

n [Imnaty6o m Xancon (1991). CampiM CHIBHBIM
OBbUT OTKJIMK aTMOC(epsl Ha U3BEPIKEHUS BYJIKaHOB
[Muraty6o u XaacoH, NMPOM3OILEALINX B HIOHE H
asrycte 1991 r. Ilocie 3Tux u3BEp)KEHUI 3HAUCHUS
MOJIOKUTENBHBIX HOPMUPOBAaHHBIX aHOMannii OITA
nocturanu 40-50%.

B cepeaune 1990 rr. B pe3ynbraTe caMOOUHIIES-
HUsL aTtMocepbl Havajcs POCT NPO3PavyHOCTH,
nageHue OITA m mocTeneHHbI nepexo] HOPMHUPO-
BaHHBIX aHoMmanuii OITA B 0651aCTh OTpUIIATETBHBIX
3HAa4YCHUIl, YeMy CHOCOOCTBOBAJIO M COKpAIICHHE
MIPOMBIIIUIEHHOW AaKTMBHOCTH B IIOCTIEPECTPOEU-
HBIE TOJIBI.

[IpeacraBneHne o0 xapakTepe MEXTOJOBOM
n3meHunBocTH OITA 3a mocnequne 20 geT, OTHOCH-
TensHO 30-TeTHEH HOPMBI JaeT puc. 2.6.

C 2000-oro roma xapaktep KojeOaHUNl HOpMHU-
POBAaHHBIX aHOMalMi HeoAuHakoB. Ha HemapHBIX
CTaHIMAX OHH HAXOATCI B OCHOBHOM HMXKE
HOopMBI. OcobenHo 3ameTHO cHikeHne OITA mposi-
Buiock B 2001-2004 rr. u B 2015 r. Ha craHuumn
Boelikoso.

Ha mapnsix ctanmmsx Ycre-BeiMb 1 CBIKTBIBKAp
(puc. 2.6 6) HaOMIOIACTCS YBEJIUYCHUE OITHYE-
ckoro 3arpsisHeHust (6onee 10% mo cpaBHEHUIO C
Hopmoii) B 2009-2010 rr., a Tarke B 2018 r. Ha
cTaHuu Y CThb-BBIME.

Ha crannumsx [lamstaoe u Kypran (puc. 2.6 B) B
Havainie 2000-x romo OITA Obiia CyIIECTBEHHO HH-
’Ke HOPMBI, 3aTeM HaOIoAajcs MOCTENeHHBINH PoCT,
KOTOpPBI K HayaJly BTOPOTO AECATHIIETUS JOCTHUT
HOPMBI 1 Jajiee BapbUpOBaJI, HE MpeBbImas +5%.

Ha cranmusax Xyxup u UpkyTck HOpMHUpPOBaH-
Hble aHomanuu OITA caBUHYTHI B CTOPOHY UX OTPH-
naTenbHBIX 3HaueHW (puc. 2.6 T), 0COOCHHO Ha
¢onoBoi cranmmu Xyxkup B 2004 u 2005 rT. U B
2016 r. Ha 00euX CTAHIUAX.

OpHako XapakTep UW3MEHEHMH peabHOro
YPOBHS ONTHYECKOTO 3arpsi3HEHHS aTMoc(epsl Ha
CTaHIUAX (HOHOBOTO MOHHTOPHHTA 3a 20-JICTHHIA
neproa Oojiee YETKO MPOSBISETCS MO JaHHBIM
abCOIOTHBIX cpeaHerooBrIX 3HaueHni OlIA, mpu-
BEJICHHBIX Ha puc. 2.7.
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Puc. 2.6. MexronoBast ©I3MEHUMBOCTh HOpMUPOBaHHBEIX aHoManni OITA (%) Ha cTaHIMAX POHOBOTO MOHUTOPHHTA
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Puc. 2.7. UsmenunBocTs cpegHeronoBbix 3HaueHuit OITA B 2000-2019 rr.
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N3 puc. 2.7 cnenyeT, 4TO Ha BCEX paccMaTpu-
BaeMBIX CTaHIMAX, 332 HCKJIIOYEHUEM apKTU4Ye-
Ckoll craHuUM O0-B JIMKCOH, CpeIHErOo0BbHIC
3HAYEHUS OINTHYECKOW IUIOTHOCTH aTMOC(epsl
BapeupyloT B mHTepBaie ot 0,2 mo 0,3 (exun-
CTBCHHBIM pa3 BEpXHsSsS TpaHMIAa OblIa TPEBEI-
2010r. Ha TOPOJACKON CTaHIUU
CoiktriBkap (0,309). Ha nanbonee unctoii BBICO-
koropHoi cranuuu IlamxaTmas cpeaHerogoBbIe
sHaueHns OIIA u3MeHSIMCh B HWHTEpBAle OT
0,150 mo 0,200. Ha nByx cubupckux (pOHOBBIX
crannuax (Typyxanck u XyXup) - B UHTEepBale
ot 0,200 mo 0,250; Ha crenHo¥ ctannuu IlamsT-
HOE ONTHUYECKOE 3arpsA3HeHHE Y)Ke BBIINIC M Mak-
cumaibHOoe 3a 20 JeT cpegHeroJoBOE 3HAUYCHUE
OIIA pocturano 0,264, a Ha IPUTOPOTHOM CTaH-
mun Boelikoso - 0,278.

Ha cranmusx, paboTarommx IO HPOrpaMme
(hOHOBOTO MOHUTOPHHTA, 3a Tocienaue 20 jeT He
OBLI0 3a()MKCHPOBAHO 3HAYMMBIX TPEHIOB CpeIHE-
TOAOBBIX 3HAUYEHUN  ONTHUYECKONW  IIOTHOCTHU
atMocdepsl.

meéHa B

2.3.2. Jaekmpuueckue xapaxkmepuc-
muxu npu3emMHo20 C101 ammoc-
deput

PaccmoTpens! naHHBIE COBMECTHBIX M3MEpPEHUMN
rpagiieHTa TIOTEeHIHada JIEKTPHYECKOTO OIS
atMocepsl V' U yIENbHBIX MOJSPHBIX 3JCKTPHU-

YecKux mpoBoaumoctel Boznyxa L+ u L-, BBI-

MOJIHEHHBIX Ha cTaHmusax BoeitkoBo (B), OI'MC

Hpkyrck (M), OI'MC Bepxnee Jlyoposo (BJ)

CBepI0BCKOM 00J1acTH, HA a3pOJIOTUYECKON CTaH-

mnu B HOxuo-Caxamuacke (FOC). O6mas mpomon-

JKUTENBHOCTh M3MepeHuil B BoeWkoBO cocTaBuia

70 net, B Upkyrcke - 60 net, B Bepxuem J[yopono -

62 roaa, B FOxno-Caxanmunacke - 51 roa. Jlatunku

u3meputeneit V', L+ u L- ycTaHOBIIEHBI B IIpejenax

OJIHOTO—TPEX METpOB OT 3emiu. Ha craHmmsax

Bepxuee Jlyopoo u FOxxHO-CaxalnHCK H3MEPEHUS

L+ u L- 6sun BocctanoBieHsl ¢ 2015 r. mocne

JUTHTEIHHOTO TIepEPHIBA.

O06o0menHple 1O  Cce30HaM  PEe3yJbTaThl
u3Mmepenur V'c 3a 2009-2019 rr. npuBeneHbl B
tabnure 2.8. B Tabmure 2.9 npuseneHs 00001eH-
HBIE 110 C€30HaM PEe3yJIbTaThl U3MEPEHUN yIEIbHON
CyMMapHOU 3JIEKTPUYECKOUN MIPOBOJIUMOCTH
Bo3nyxa Lg Ha crannuax BoeiikoBo u Mpkytck 3a

2009-2019 rr., Ha crannusax Bepxuee JlyOpoBo u
IOxno-Caxanunck 3a 2015-2019 rr. Taxxke B
Tabiuuax TNpeACTaBieHbl JaHHble V'c u Lg
OCpeJHEHHbIE MO0 NATUIETHUM Tmepuogam 2009—
2013 m 2014-2018 rr.

B ckoOkax yka3aHbl MHHHMAaJIbHBIC U MAaKCH-
MaJbHBIE CPETHEMECSIHbIE 3HAUCHHS H3MEPSIEMBIX
BEITMYMH 32 CE30H U TOJI.

W3 npencraBneHHBIX B Tabmuie 2.8 AaHHBIX
HaOJIOICHUN CIIeyeT, YTO 3HAYNTEILHBIX H3MCHE-
Huit V' B 2019r. no cpaBHEHHIO C MEPUOAOM
2009-2018 rr. He TMPOM3OILIO, XOTS HA CTAHLIUU
BoeiikoBo oTMeuaeTcss HeEOONBIIOE YBETHYCHHE
CE30HHBIX (JIETO ¥ OCEHb) M FOJIOBHIX 3HAUCHUH V' B
2019 r. Hekoropoe cumkenue V' B HpkyTcke
3UMOW M BECHOW BO3MOKHO CBSI3aHO C HEIMOJHBIM
PAIOM AaHHBIX B 3TH HEPUOIBI.

Kax BumHO 13 Tabmumel 2.9, B 2019 1. 1o cpas-
HeHuto ¢ nepuoaom 2009—2018 rr. cyuiecTBEeHHBIX
n3MeHeHn Lg He MpOM30LLIO 332 UCKIIOYEHUEM
craniuu MpkyTck, rae HaOII0AaeTCs YBEIUUYCHHE
CpPETHETOIOBOTO 3HAYEHHS B OCHOBHOM 3a CHYET
OCEHHHX JaHHBIX.

Ha puc. 2.8 npeacrasnen romosoit xox V' 3a
2019 r. Ha poHE OCpeTHEHHOTO TOM0BOTO X0ma V'
3a npenmectByromuid nepuon 2014-2018 rr. Ha
puc. 2.9 B Takoii xxe hopMme moKazaH roJ0BOI Xo7
Lg o BceM cTaHIUAM.

U3 puc. 2.8 cnenyer, uro Ha craHuuu Boei-
koBO B 2019 r. 3HaueHuss V' HECKOJBKO HMXKE,
XOTsI KOH(GUTYpAIHs TOI0BOT0 Xoma V’ Ta ke, 94To
u B 2014-2018 rr. Ha crannuu UpkyTck Habmo1a-
ercsl cymecTBeHHoe yMmeHbpmenue V' B 2019 r. c
WIOHS TI0 CEHTSIOPh OTHOCHTENFHO CPETHUX 3Hade-
Huii 32 2014-2018 rr.

Ha puc. 2.9 3amerHsl HeOONbIINE pa3IUIHSL
rogosoro xonaa Lg B 2019 r. mo cpaBHEHHIO ¢ Ipe-
npiaymuM  nepuonoM. Ha cranuuu  BoelikoBo
romoBoi xoa B 2019 r. mpakTHUecKd HE OTIMYA-
€TCS OT COOTBETCTBYIOMIMX 3HAYEHHH OCpeIHEeH-
HOro rogoBoro xoza Lg 3a mpenmecTByromuit
nepuoa. B IOxno-Caxanuncke rogosoii xoxn Lg B
2019 . mogo0OeH MpeaIecTBYIOMEMY, OIHAKO, C
¢eBpans o aBryct 3HaueHus B 2019 r. HECKOIBKO
camwxkensl. B Bepxuem [lyOpoBo 3nHauenust Lg B
sHBape, (heBpase u UIOHE 3aMETHO HIKE, a B MapTe
W aBryCcTe€ BBIIIE COOTBETCTBYIOIIWX 3HAYCHUH
npeamecTByomero nepuoaa. B MUpkyrcke Hanbo-
Jiee 3aMETHO NoBbIIeHHE Lg B OCEHHHMH IepHOZ,
0COOEHHO B OKTsIOpe.
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Taoauuna 2.8. Cesonnsie (V',), cpeaueronossie (V') U cpeaHEMECSIHbIC MUHUMAIbHBIE U MAaKCUMaJIbHBIE (B CKOOKaX)
3HaueHus1 V' (naB/m) 3a 2009-2019 rr. Ha cranuumsx Bepxuee lyoposo (B/I), Boeiikoso (B), Upkyrck (1), FOxHo-

Caxanunck (FOC), Briirouast cpeiHUC 3HAYCHUS TI0 TISITH TO/1aM

Vies (V1) v
Cranuus Ton Ve (V)
3uma Becna Jleto Ocenn
2019 - 15 (14-18) - - -
2014-2018 16 (12,19) 14 (9, 22) 10 (7,13) 12 (5,17) 13 (5, 22)
2018 18 (16, 19) 15 (11, 20) 99,9 H - 14 (9,20)C
Bl 2017 16 (14, 17) 13 (9, 18) 11(10,12) 12 (11, 13) 13 (9, 18)
2016 16 (14, 19) 12 (9, 18) 9(7,10) 11 (10, 12) 12 (7, 19)
2015 17 (16, 17) 15 (13, 18) 9(9,10) 11 (5,17) 13 (5, 18)
2014 14 (12, 16) 15 (10, 22) 10 (7, 13) 13 (12, 14) 13 (7,22)
2009-2013 | 19 (13, 26) 13 (8, 20) 11 (9, 15) 14 (8, 19) 14 (8, 26)
2019 10 (9, 12) 12 (11, 13) 11 (10, 12) 12 (12, 13) 11 (9, 13)
2014-2018 12 (7, 17) 11 (8, 15) 9(7,12) 8 (715) 10 (7, 17)
2018 13 (9, 17) 11 (10, 12) 7(7,7) 8(7,9) 10 (7, 17)
B 2017 12 (10, 14) 13 (11, 15) 11(8,12) 10 (10, 10) 11 (8, 15)
2016 12 (10, 17) 9(8,12) 9 (9, 10) 6 (5, 10) 10 (5, 17)
2015 12 (11, 12) 10 (8, 10) 9 (8, 10) 11 (9, 13) 10 (8, 13)
2014 10 (7, 13) 10 (6, 14) 11(9, 12) 14 (13, 15) 11 (6, 15)
2009-2013 11 (6, 17) 11 (6, 16) 8 4,12) 9 (6, 15) 10 (4,17)
2019 8H 8H 6(5,6) 9 (6, 13) 8(5,13)
2014-2018 10 (8, 12) 9(6,12) 76, 11) 8(7,10) 9(5,12)
2018 11(10, 12) 9(6,11) 6(5,6) 7(7,7) 8(5,12)
" 2017 11 (10, 12) 10 (8, 12) 9(7,11) 9 (9, 10) 10 (7, 12)
2016 9 (8, 10) 9 (8, 10) 7(6,9) 9 (9, 10) 9 (6, 10)
2015 10 (9, 11) 8 (6, 10) 6 (6, 6) 8 (5, 10) 8 (5, 11)
2014 11 (10, 12) 9,11 7 (6, 8) 9(7,10) 9(6,12)
2009-2013 13 (7, 17) 10 (6, 15) 6(5,7) 9 (6, 12) 10 (5, 17)
2019 - 15H - 17 (12, 20) -
2014-2018 34 (27, 42) 17 (6, 29) 8(5,12) 16 (9, 22) 19 (5, 42)
2018 34 (29, 38) 13 (6, 25) 6 (5,7) - 18 (5, 38) C
10C 2017 30 (27, 34) 14 (7, 21) 7 (5, 10) 19 (14, 22) 18 (5, 34)
2016 31 (27, 33) 20 (11, 29) 11(9,12) 17 (14, 21) 21 (9, 33)
2015 38 (34, 42) 17 (9, 24) 9(7,10) 12 (9, 15) 19 (7, 42)
2014 36 (33, 38) 20 (11, 28) 9(8,11) 17 (15, 20) 21 (8, 38)
2009-2013 31 (21, 41) 20 (10, 30) 11 (7,14) 17 (12, 25) 20 (7, 41)
Boeiixoro HpkyTck
s —e—2014-2018 20 ——2014-2018
2 —2019 15 +—2019

V', maB/Mm

1 2 3 4 5 6 7 8 9 10 11 12
Mecsg

V', maB/Mm

1 2 3 4 5 6 7 8 9 10 11 12
Mecsig

Puc. 2.8. 'ogoBoii xox V' o cranimsm arMocdepHo-aeKkTpruueckoii cetn BoeiikoBo u Upkyrck B 2019 1. Ha doHe
OCpEIHEHHOTO To10BOTO X0aa V' 3a mepuoa 2014-2018 rr.
L{gemnwvim honom 0b603HaUEHBL 2PAHUYBI CMAHOAPMHO20 OMKILOHEeHUs1 £o om cpednezo 3Hauenus 3a 2014-2018 ee.
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Taonauna 2.9. Cesonnsie (L) u cpeaneronossie (L) 3HaueHUs yAenbHON CyMMapHO# 3JI€KTPUYECKOI IPOBOAUMOCTH
Bo3xyxa (pCm/M), MUHUMaJIbHBIE U MaKCUMaJIbHbIE CPeTHEMECSIYHbIE 3HAUSHNsI CyMMapHON 3JIEKTPUYEeCKON

npoBogumocty Lg (B ckoOkax) Ha craniuax Boeiikoso (B), Upkyrck (1) (2009-2019 rr.), Bepxuee Jyoposo (B[)

n IOxno-Caxanuack (FOC) (2015-2019 rr.)

LC’ (LS)
Crannus Ton Lr, (Lg)
3uma Becna Jleto Ocennb
2019 15 (11, 16) 18 (15, 21) 19 (18, 20) 18 (17, 20) 18 (11, 21)
2014-2018 16 (11, 21) 18 (14, 23) 19 (14, 26) 19 (16, 22) 18 (11, 26)
2018 16 (16, 18) 18 (14, 20) 20 (19, 22) 19 (18, 19) 18 (14, 22)
B 2017 16 (16, 17) 18 (15,21) 19 (16, 21) 18 (16, 20) 18 (15,21)
2016 14 (11, 18) 17 (15, 19) 16 (14, 18) 18 (17, 20) 16 (11, 20)
2015 16 (12, 18) 18 (16, 20) 18 (16, 20) 20 (18, 20) 18 (12, 20)
2014 20 (19, 21) 22 (22,23) 24 (22, 26) 19 (16, 22) 21 (16, 26)
2009-2013 19 (14, 23) 20 (15, 24) 23 (19, 28) 22 (18, 25) 21 (14, 28)
2019 21 (18, 24) 23 (22,25) 22 (20, 23) 28 (26, 33) 24 (18, 33)
2014-2018 19 (13, 27) 22 (18,27) 21 (14,27) 23 (18,27) 21 (13,27)
2018 19 (18, 20) 24 (23, 25) 22 (19, 15) 25 (24,27) 23 (15,27)
I 2017 20 (19, 21) 23 (23,24) 22 (20, 23) 25(23,27) 23 (19,27)
2016 15(13,17) 20 (19, 22) 18 (17,21) 19 (19, 21) 18 (13, 22)
2015 25(22,27) 24 (22,27) 16 (14, 19) 22 (18, 26) 22 (14,27)
2014 17 (15, 20) 18 (18, 19) 26 (26, 27) 23 (21, 26) 21 (15,27)
2009-2013 16 (14, 23) 18 (14, 22) 20 (13, 24) 22 (16, 34) 19 (13, 34)
2019 12 (11, 13) 15 (13,17) 16 (13,19) 17 (16, 20) 15 (11, 20)
2015-2018 16 (12,17) 15(12,17) 16 (14, 18) 16 (10, 19) 16 (10, 19)
B 2018 14 (12, 16) 13 (12, 14) 15 (15, 16) 13 (10, 14) 14 (10, 16)
2017 13 (13, 14) 13 (12, 15) 14 (14, 15) 17 (16, 17) 14 (12, 17)
2016 19 (H) 17 (H) 16 (16, 16) 18 (14, 19) 17 (14, 19)
2015 17 (17, 17) 16 (15, 17) 17 (16, 18) 17 (14, 19) 17 (14, 19)
2019 6(5,6) 7 (6, 8) 8(7,10) 9(8,10) 8 (5,10)
2015-2018 8(5,8) 8(6,12) 11 (8, 16) 11 (7,17) 9(5,17)
10C 2018 6(5,7) 7(6,9) 118, 12) 9(7,11) 8(5,12)
2017 7(6,9) 8 (6,100 H 8(8,9) 8(7,9) 8 (6, 10)
2016 11 (H) 9(9,10) 10 (9, 12) - 10(9,12)C
2015 7(7,8) 9(7,12) 14 (12, 16) 15 (12, 17) 11(7,17)

[Mpumeuanue k Tabnuiam 2.8 u 2.9: CpenHue 3a CE30H 3HAUCHUSI, TIOJTyYCHHBIC 0 TAaHHBIM 3a 2 MecsIla, OTMEYCeHbI OyKBoOl «H»
(HeTOHEIE), CpeTHUE 3HAYCHHS 32 TOJl, BRIYUCICHHBIC 110 JAHHBIM TPEX CE30HOB OTMEYEHBI CHMBOJIOM «Cy.

30

BoeiikoBo

—e—2014-2018

30

——2019

Mecsi

Bepxnee /lyopoBo

——2014-2018

Ls, dCm/M

2019
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9 100 11 12

Ls, pCw/m

Ls, pCm/M

Hpxytck
30
50 3 \“¥,4/,// "t\\'\
oo e
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i —e—2014-2018
——2019
0
1 2 3 | 5 6 8 9 10 11 12
Mecsan
FOsxn0-CaxamiHck
—e—2014-2018
20 ——2019
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T ~e—e—1s.
10 Pa—— o

Mecsn

Puc. 2.9. Togosoit xop Ls Ha crannuax Boeiikoso, VIpkyTck, Bepxuee Hy6p030 u HOsxkno-Caxamuuck B 2019 .
Ha (bOHe OCpeHEHHOTO rofioBoro xogna Ls 3a nepuog 2014-2018 rr.
LJsemmvim poHom 0603HaAUEHDI PAHULDL CMAHOAPNHO20 OMKIOHEHUS £0 0m cpedHeeo 3Hauerus 3a 2014-2018 ze.
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2.3. OueHKa coCmosiHUSI U 3a2psi3HEHUsT amMmocgepbl

2.3.3. CocmosiHue 030H08020 €101 HAO
Poccueit u npurezarowgumu
meppumopusamu

AHanmm3 obmero coxepxkanuss o3zoHa (OCO)
BBITIOJTHEH MO JAHHBIM OTEYECTBEHHON CETH (PHIIb-
TPOBBIX 030HOMETPOB M-124 ¢ mpuBIeYEeHNEM AaH-
HBIX, TOCTyHaroumx B MUpOBOH LEHTP AAHHBIX
BMO 1o 030Hy U yiabTpaduoJIeTOBOM pajauanuu
(WOUDC) B Kanane, a Takxke JaHHBIX CITyTHHKO-
Boii anmmapatypsl OMI (CLLIA).

IIpoBenén aHann3 CpeAHEMECSYHBIX 3HAUYCHHH
otkionenuit OCO OT HOPMBI IO JaHHBIM peaHalln3a
ERA INTERIM. MHuoroneTHue CperHEeMECSIHBIC
3Ha4YeHHs (HOPMBI) paccuuTaHsl 3a mepuon 1979-
1999 rr. Ha ra00aNLHON CETKE 0,750x0,750. Hnst
ananm3a uHpopMaruu 2019 r. ObUIM UCTIOTH30BAHBI
naHHble peananu3a ERAS.

OTtknoHeHust cpepHeMecsiyHbIXx 3HadeHnid OCO
HaJ Tepputopueid Poccun OT HOpMBI HaXOASTCA B
uHTepBase ot -8% no0 +37%.

Han Tepputopueit Poccuu Haubonpimii neumut
cpenaemecsiaHoro 3Hadenust OCO (-7,6%) ObL1 3ape-
THCTPUPOBaH B Aekadpe (puc. 2.10) obnacte 0KomO
67% cmr. u 90° B.JI. MakcUMalbHOE TIPEBBIICHUE
cpenneMmecsiunoro 3HaueHuss OCO Hajg HOpMoH
(37%) ObuIO 3aperncTpUpOBAaHO B SHBApEe BHIIIE
700 ¢.1m1. ot 3anagHoi rpanuubsl PO 1o 1109 B.II.

Hedunur cpennemecsunoro 3nadenus OCO Ha
8% B nmekabpe cocrtaBui Toiibko 1,817 ot cran-
JIAPTHOT'O OTKJIOHCHMS B HaOJIOacMBIX paifoHax
Il JaHHBIX MecsteB. Jledumur mopsaka 5% B
OKTsIOpe 1 HOSIOpE B OOIIMPHOM PETHOHE CEBEpHEE
Kacnuiickoro u Yepnoro mopeit cocraBun - 1,6
CTaHJAPTHBIX OTKJIOHEHUS U SBJISICTCS CaMOU 3Ha-
guteabHol anoManueir OCO Hag TeppuTOpHUei
Poccun B 2019 1.

Oco0ennoctu 3umMHero ce3ona 2018-2019 rr.

OcHOBHEIM coObITHEM 3uUMHero ce3ona 2018-
2019 rr. B crparocdepe ApPKTHUKH CTajO TIIaBHOE
BHe3anHoe crparocheprnoe noremienue (BCII) ¢
pazzeneHueM MoIApHOTO BUXPS B HUOKHEW CTpaToc-
(depe B KOHIIE neka0ps - Hadase sHBaps. B cpennei
— BEpXHEW crparocdepe MOIAPHBIA BUXPH OBICTPO
BOCCTAHOBHIICS: C CEPEIUHBI STHBAPS U JIO CEPEAMHBI
MapTa OTpHULATEJbHbIC AHOMAJIHH TEMIEpPaTyphl
nmocturany 10 -20 °, a CKOpOCTh CPEeTHE30HATBHOTO
Berpa j0 120-140 M/c. B TeueHre HECKOIBKUX THEH
B cepenmue Mapta 2019 . B cpemueii cTparochepe
ApPKTUKY MUHUMAaJIbHBIC TEMIIEPaTypbl OBUIN HUXKE,
4eM B OTOT NEPUOJl B Camble XOIJIOJHBIC 3MMHHUE
Ce30HBI 3a mnocieanue 25 er. MoXHO Mpeanoso-
KHTh, YTO BOCCTAHOBIICHHE TMIOJIIPHOTO BHXPS
nocie BCIT B cpenHeit u BepxHed crparocdepe
00yCIIOBIIEHO  3aHIKEHHBIM  PacIpOCTPAHEHUEM
BOJIHOBOW aKTUBHOCTH W3 HW)KHEW cTpaTtocdepsl -
BepxHeH Tpomocdepsl ¢ Haudama sHBaps O cepe-
JIUHBI MapTa, a TakKe ee OTpaKeHHEeM BHH3 B Iep-
BO MMOJIOBUHE SHBAPSI.

B 3umaMit cezon 2018-2019 rr. rmasroe BCII
MIPOM30IIIIIO paHbINe (B KOHIIE MeKaOps - Hadaje sSH-
Baps), KOrza TeMieparypa BHyTpU cTpaTocepHOro
MOJIAPHOTO BUIXPSI €MI€ HE JOCTUTIIAa IMOPOTOBBIX
3HAYCeHU 00pa30BaHMUs MOJISPHBIX CTPATOCHEPHBIX
o6makoB (IICO), 9T0 UCKITIOYMIIO YCIIOBHS JUISI pa3-
PYLICHHS 030HA.

B pesynbTare npoBeneHHOro aHanu3a IOJIEH
otksoHeHnH OCO 0T cpeTHIX MHOTOJIETHHX 3Hade-
Huil Hax Tteppuropueil PO B 2019 r. nosslieHHBIE
snauenus OCO wnaOnronanuch B (eBpaie, ampere,
Mae u ceHTsa0pe. MakcumanbHble 3HaueHuns OCO
HaOronanuch Haa Tomckod u MpkyTckoi o0a-
ctrio, KpacHosipckum kpaem u HoBoit 3emueit: 1-3
Masi mpeBblmieHrne HopMmbl Ha 20%-22% (3 mast 1o
540 Du).

Ob6uwee cogepxaHuve o3zoHa (efl)

-8,00 -7,10 -6,20 -5,30 -4,40 -3,50 -2,60 -1,70 -0,80 0,10

1,00

1,90 2,80 3,70 4,60 5,50 6,40 7,30 8,20 9,10 10,00

Puc. 2.10. IToxe otknonenwmii (%) obmiero comep:xanus o30Ha B gexadpe 2019 r.
OT CpPEeTHEMECSTIHBIX MHOTOJIETHHX 3HaueHH (1979-1999 rT.)
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[Moumxkennsie 3nadennss OCO Obutn 3adHUKCH-
pOBaHBI:

SuBape. 3—-4.01 wHag patioHamu XabapoBCKO-
ro, AMypckoro u 3adaikanbckoro kpaes a0 -26%
u -24% (mo 320 e./l.) COOTBETCTBEHHO, HaJ| paiio-
Hamu UpkyTtckoit obiactu u Bypstuu 21-26.01 Ha
-20% —-32% (280 e./1.);

®eppaib. 3-9.02 nan Kpeimom, KpacHogapckum
n CTaBponoiabCKUM KpasiMu, PocToBCKOH 0071acTbiO
Ha -18% — -30% (mo 270 e.J1.), Han UpkyTckoii o0a-
cThio U Bypsitueit 25.02 Ha -20% (1o 350 e./1.);

Maprt. 22-31.03 Ha -20% — -28% Hag TiomeH-
ckoif obnacteto, KpacHosspckum kpaem, MpkyTckoit
00J1acTRIO U 3amagHbIMH palioHamu Skytun, 31.03 -
10 -28% (mo 350 e.J1.)

Amnpens. 4-8.04 u 29-30.04 nam UYykoTKoH,
cesepom Kamuarku, MarajgaHckoii 00JacThi0 U
CEBEPO-BOCTOYHBIMU paiioHamu SIkyTum Ha -22% —
-26% (mo 350 e.J1.);

Maii. 9—15.05 Hax neHTpadbHBIMU U CEBEPHBIMU
paiionamu eBporetickoii yactu P® mo -20% (mo
310 e.[1.), nan Kamuarkoii u ceBepabiMu Kypunamu
2831.05 no -24% (320 e.[1.);

Wronp. 1-3.06 nag KamMyaTkol 1 10)KHBIMH paid-
onamu Yykotkm mo — 19% (320 e.1.), 12.06 nHapg
Kpemmom Ha —16% (7m0 305 e.J1.), 15-17.06 Hag
ceBepoM HpkyTckoil oOmacTu W IOro-3amajHoOM
Sxytun Ha — 16% (o 315 e J1.);

Wrons. 14-22.07 na -14% — -19% (mo 260 e./1.)
Han JSmamo-Hewenxkum u  XaHTBI-MaHCHUCKUM
aBTOHOMHBIMH OKpYTaMH, CEBEpHBIMH pailOHaMu
KpacHospckoro kpast u ceBepo-BOCTOUHBIMH paiio-
Hamu SkyTtun, 21-22.07 Hag rorom XabapoBCKOIO
kpas u Caxanuaom Ha -15% — -19% (mo 275 e.[l.),
27.07 nan Kypunamu Ha — 16% (1o 280 e./1.);

Aprycrt. 16-23.08 Hanm 10KHBIMH, I0TO-BOCTOY-
HBIMU M LIEHTPAJbHBIMH palioHAMU €BPOMEHCKOM
gacTd PO Ha -14% — -19% (mo 275 e.J1.), 14—19.08
Haa XabapoBckuM Kpaem Ha — 14% — — 18% (mo
260 e.Jl.), 17.08 mag Caxamunom Ha — 18% (mo
260 e J1.), 19-23.08 max Maraganckoi 00JacThio,
BOCTOUYHOM SIKyTuel, 3anaqHbIMU U F0KHBIMH paiio-
HaMu YyKOTKH M ceBepHBbIMHU pailoHamu KamyaTku
Ha -14% — -21% (mo 245 e./1.);

Centsi0pp. 7-8.09 Hajg UEHTpambHBIMU |
I0KHBIMH paiioHamMu XabapoBckoro kpast u Caxanu-
HOM Ha - 18% — - 26% (mo 255 e./l.), 20-26.09 Hag
Hpxyrtckoit oOmacteio, pecmyonukoii bypsarus,
3abaiikanpckuM Kpaem oT -16% mo -20% (mo
265 e JI.) u 26-30.09 Han 3abaiikadbCKUM KpaeM,
Amypckoit oonacteio u LleHTpanbHBEIME palioHaMu
Xabaposckoro kpas Ha - 16% — - 20% (275 e [1.);

OkTs6ps. 25-29.10 Ham HEHTpPaIbHBIMH paiio-
HaMu eBporeiickoit yactu PO u BocTounoit Cubu-
peio Ha -14% — -26% (220e./.), 18-27.10 nHag
Sxyrtueit, Yykortkoii, KamuaTkoii, CaxaiuHoM u
XabapoBckuM kpaeMm ot -14% mo -20% (300 e.[1.);

Hos6pp. 2—-10.11 mam ceBepHBIMH paloOHAMH
EBponeiickoii wactn PO, Cubupn, Ypara no -20%
(360 e./1.), a Takke 11.11 Ham ceBepHBIMHU paiio-
Hamu MpkyTckoit 00:1acTH, 10T0-BOCTOUHBIMH paiio-
Hamu KpacHosApckoro kpas ©  IOro-3amaJHbIMH
paitonamu Skytum o -22% (380 e Jl.). Han Kpsi-
MOM U I0’)KHbIMHU patioHamu EBpomnerickoit yactu PO
6-10.11 no -18% (250 e.JI.) m 14-25.11 Hax ceBep-
HBIMH, LICHTPAJIbHBIMU U I0KHBIMU paiioHamu EBpo-
neickoit yactu PO no -26% (220 e.[1.), 27.11 nag
MypmaHckoir obnacteto u Kapemueit no -22%
(230 e.1.), 28-30.11 Hanm ceBepHBIMH paliOHAMHU
EBponeiickoit wactn P® u 3amagHoit Cubupu 1o -
24% (220 e.[1.);

Hexabpp. 1-14.12 u 25-31.12 wax 3anagno-
Cubupckum u Boctouno-CubupckuM peruoHaMu, a
takke pecnyonukorr Caxa (Sxytus). Ilpu stom
nourmxkennasle 3HadeHuss OCO pocturamu 12.12 - no
-30% (240 e.[1.), 31.12 - no -28% (260 e./l.).

2.3.3.1. OcOOEHHOCTH COCTOSHUA 030HOBOTO
cJ1041 HaJT peruoHamu PO

N3mepennss OCO Ha TeppuTopun PO

AHanu3 TOJy4YEeHHBIX PE3YyJbTaTOB H3MEPEHUI
OCO Ha 030HOMETPHYECKUX CTaHIUAX Poccum B
2019 r., Tak ke, Kak ¥ B MPEIBIAYIINE TOIBI, OBLT
mpou3BeieH Ha ocHOBe pazaencHus moirss OCO Hax
Teppuropueit PO Ha peruoHsl CO CpPaBHUTEIBHO
OJIHOPOJIHBIM cojep:kanueM o3oHa: Cesep EBpo-
neiickoir tepputopun Poccum (Cesep ETP), FOr
EBponeiickoii tepputopun Poccum (FOI' ETP),
3anagnas Cubups (3C), Bocrounas Cudups (BC) u
Hanpauit Boctok (/IB).

Hcnonp3oBanne Ha ceTH (QIBTPOBBIX 030HOME-
TpoB M-124 ¢ enuHON METOIUKON HU3MEpEHUH,
MOCTOSIHHBI  KOHTPOJb H  OTOOp JIOCTOBEPHOM
uHpopmaluu no3BoJsIIoT nony4ars nanasie OCO ¢
BBICOKOM crenenbto HaaexxkHoctu. ['CA BMO mpu-
3HaJa JaHHble CEeTH (UIBTPOBBIX O30HOMETPOB,
HapsAy C JAHHBIMU CIIEKTPaJIbHBIX O30HHBIX CIICK-
tpodoromerpoB [lobcona u Bpyepa, mpuromHsiMu
JUTS OIIEHKW TPEHIOB M TEHJCHIIMI COCTOSHHS 030-
HOBOTO c10s1 Hajl CeBEpHBIM MONTyIIApHEM.

B nacrosimeM o0030pe WCHOIB30BAHBI JaHHEIE
030HOMETPUYECKHX CTaHIUi, KOTOPhIE COOTBETCT-
BYIOT HOpMaM KadecTBa, yJIOBJIECTBOPSIONIUM Tpe-
ooBanusm BMO. IIpomomkutenbHOCTh HAOINIOIE-
Huii OCO, BBIIOJHEHHBIX II0 OJHOHM METOJIMKE,
coctaBisieT 45 er. MHOTOJNETHHE PSIBI HAOIOe-
HUI OTYETIIMBO TPOSIBMIIN CYIIECTBEHHBIE U TIPEH-
MYIIECTBEHHO MEpHIMOHATHHBIE pazianuus
cezoHHOoro xoaa OCO Ha HMPOTSHKEHHOM TeppUTO-
puu PO. INonydyeHHble psiabl HAOIIOAEHHWH MO3BO-
JWIA paccynTaTh KIWMAaTHYECKWE HOPMBI, 3a
KOTOpPBIE MPUHSATH CPEAHNE MHOTOJIETHHE 3HAUYEHUS
OCO 3a 1973-2002rr. pns peruoHos PD
(Tabm. 2.10).
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Tadanna 2.10. OO1ee conepxaHue 030Ha B pa3iyHbIX peruoHax Poccun B 2019 r., Hopma**
Y OTKJIOHCHHS 0T HOPMEI (%)

1\::::;‘:;/ 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | Ton
Oo6mee conepxanne o30Ha B 2019 1., e JI.*
Ces. ETP | 412 389 417 356 392 351 336 325 296 285 271 297 344
IOr ETP 362 364 387 381 350 336 338 315 317 291 296 328 339
3C 373 411 400 420 395 363 325 318 316 292 309 281 350
BC 403 426 438 448 414 352 325 316 314 312 345 333 369
1B 423 465 462 425 383 377 344 316 319 332 377 426 387
Otknonenust OCO B 2019 r. oT HOpMBI, %
Ces. ETP | 21.6 2.7 6.7 | -10.7 | 33 0.0 1.3 3.1 -1.5 -16 | -56 | -48 1.2
IOr ETP 4.4 -2.1 1.8 0.7 44 | -41 1.7 -1.9 2.7 -1.9 | -15 2.8 -0.1
3C 34 7.3 1.7 7.2 3.7 2.7 -2.6 | -0.9 24 -1.9 29 | -13.0 | 1.1
BC 3.8 2.7 2.2 4.6 32 -1.7 | -0.6 0.0 0.0 -0.5 6.8 -2.2 1.5
1B -1.3 3.8 1.9 -1.5 -3.6 4.8 4.1 1.4 0.7 0.2 3.8 8.3 1.9
Hopwma, e.JI. u cpeqHeKkBagpaTH4ecKue OTKIOHEHHUS, %o

Cesep 339 379 391 398 379 352 332 315 301 289 287 312 339
ETP 8.0 8.7 7.6 6.3 3.7 34 33 35 33 3.5 6.3 7.1 4.1
Or ETP 346 372 380 378 366 350 333 321 308 297 300 319 339

5.5 5.9 5.5 53 3.8 34 3.0 3.1 2.9 34 3.7 4.7 2.9
3C 360 383 393 392 381 354 334 321 309 298 300 323 346

53 6.3 7.3 6.6 4.2 3.1 3.0 3.1 3.2 4.4 4.7 54 3.2
BC 388 415 429 428 402 358 327 316 314 313 323 340 363

6.1 7.0 7.9 5.1 5.5 3.6 34 3.2 3.5 5.1 5.0 7.4 4.1
1B 428 447 453 431 398 360 330 312 317 331 363 393 380

4.4 4.5 5.1 5.1 6.7 33 33 35 4.4 4.8 6.1 54 2.8

Ipumeyanue:*1 e./]. = 0.001 amm.-cm;

**nuopma - cpeOHue MHO20IeMHUe 3HAYEHUS U CpeOHUe K8AOpamuuHble OMKIOHeHUs (HUudxcHAA cmpoxka) 3a 1973-2002 ze.

Mmuorogeraune Bapuanun OCO Hajg TeppuTo-
pueii PO

Hannaue HopM 1mMo3BOJsIeT 00BEKTHBHO OIEHUTH
JTOJITOBPEMEHHBIC W3MECHECHISI TOJIIIMHBI 3aIIUTHOTO
030HOBOTO CJIOS, TPEH/IBI ¥ TEHACHIINU B COMEpIKa-
HUU 030HA 3a 45-eTHUI Nepuoa.

Cpenneronossie 3HaueHuss OCO Hag TeppuTO-
pueii PO B niennom 3a 1973-2019 rT. ipeacTaBiIeHb
Ha puc. 2.11. Beco 45-netamii psg 3aauenuit OCO
MOXXET OBITh pa3/ielicH Ha TPU MEPHOJa, s KOTO-
PBIX TpeHI MeKTromoBbIX n3MeHeHnt OCO ObLT pa3-
JIUYEH:

— 1973-1993 rr. — 3HaYUTENBHOE YMEHBIICHHUE
OCO (- 1,5 e A./ron);

— 1993-1999 rr. — 3HaunTenpHBIA poct OCO
(6onee 3,0 e.J1./ron);

— 19962019 rr. — CyllleCTBEeHHbIE MEXTOJ0OBbIC
KoJIeOaHUs TPU HE3HAYMTEIILHOM OOIIEM TpEHJIE.
Cpennee 3nauenre OCO (349 e.]l.) HECKOIBKO HIDKE
HopMmel, oO1ee nagenue OCO (- 0,4 e.Jl./rom).

B 1992-1995 rr. mabmromanach MHUHHMalIbHas
TOJIIIIAHA 030HOBOTO CJIOS.

C 2016 roma 3adukcHpoBaH YCTOWYHUBBIA POCT
CPEIHETO/IOBbIX 3HAUEHUU, YTO MOXET SIBIATHCA
MIPU3HAKOM Hadajia HOBOT'O IIEpHOJIa.

380

375 ——1973-1993

~——1993-1999
370

1999-2019
365

360 i\ 7

355 J

ocoes.

350 i

N ;\ |

330

325

1970 1975 1980 1985 1990 1995
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Puc. 2.11. Cpegneronossle 3Hauenus OCO Haz Teppu-
topueit PO B nepuonl1973-2019 rr.
Bapuanuu nonst OCO nHap peruonamu PO B 2019 1.

B teuenne 1973-2019 rr. TonumHa 030HOBOTO
cinost ke HopMbl (353 e.Jl.) Gonee uem Ha 5%
HaOmomasach B ciepyromue rogel:1992 T
(- 5,4%),1993 r. (-7,1%), 1995 r. (-5,9%), 2008 T.
(- 5,4%), 2011 r. (-5,8%).
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B teuenun 45 ner nabmoapenuit OCO Han PO
COBEPILICHHO OTYETJIUBO IPOSBUIOCH YEPEIOBAaHHE
MaKCMMyMOB 1 MUHUMYMOB CPEIHET0JJOBBbIX 3HaUe-
nut OCO ¢ nepuoaom 2,4 rofa ¢ «KBa3UIBYXJICT-
HE» IUKIAYHOCTHIO.

Taxoro e pona mHorosiernue Bapuaun OCO B
YMEPEHHBIX M HOJApHBIX IupoTax CeBepHOTOo
HOJyIapyus ObUIM OTMEUYEHBl U MUPOBOW O30HOMeE-
TPUYECKOI1 CETBHIO.

Pe3ynbraTel pacuera cpegHEMECSUHBIX 3Haue-
Huit OCO nag peruonamu P® B 2019 r. u ux otkio-
HEHHsI OT HOpPMBI IpuBeaeHs! B Tabm. 2.10 u mpen-
CTaBJIeHBI Ha puc. 2.12..

20

—Cesep ETP  ——IOr ETP 3C BC —/8B
15

10

OmxsoHeHue om Hopmel, %

-15

MecAl roaa

Puc. 2.12. OTkII0HEHUS CpelHEMECAYHBIX 3HAUEHUI
OCO or HopM 110 perroHam P® B 2019 1.
(Cesep ETP — Cesep Epormeiickoii Tepputopun
Poccumn, I0Or ETP — IOr EBpomneiickoit Tepputopun
Poccun,
3C —3anaxnas Cnbups, BC — Boctounas Cubups, 1B —
JlanbHHIA BOCTOK)

Ha Cesepe ETP cpenneronosoii yposeuns OCO
B 2019 r. 611 HeMHOTO BbIIe HOPMEI (1,2%). B TO
K€ BpeMsl oTMedanuch peskue konebanms OCO B
Te4YeHHe roja. B KoHIe sHBaps HaOIIOAAINCh aHO-
MaipbHO BbICOKHE 3HaueHus OCO, OTKIIOHEHHUS OT
HOPMBI cocTaBisIi okojio 40%. CpenHee 3HadeHUe
OCO 3a Mmecsiy npeBbicuiio Hopmy Ha 20%. B des-
pane—Mmapte 3HadeHuss OCO - ocraBaquch B Ipe-
Jieslax HOpMbl. Bo BTOpoil MoOJ0BUHE anpensi OTKIIO-
HEHUS OT HOPMBI COCTaBIISLTH 0K0I0 20%, B cpeTHEM
3a Mecs1 3HaueHue Obuio Ha 10% Hike HOpMBL. B
MEPUOJ] C Masi MO OKTAOph — B MpEJesiaX HOPMBIL
Cpenuemecsansie 3Hauerns OCO as Cesepa ETP B
HOsIOpe U nexadpe ObLIH HIbke HOPMBL. OTKIOHESHHE
CpEHMX 3HaYEHUH COCTaBUIIO OKOJI0 5%.

Ha KOre ETP cpenneronosoit yposenr OCO
Obu1 oueHb Oym3ok k HopMme (-0,1%). Heckonbko
noBeiteHaele 3HaueHnss OCO HaOMIOOAINCH B
ssaBape (+4.4%). B Mae-uioHe copeprkaHue 030HA
010 HIKe HOpMBI Ha 4.4% u 4.1% cooTBeTcT-
BEHHO, a B ocTajbHOe BpeMs 3HaueHuss OCO Obutu
OJIM3KH K HOpME.

Hap 3anagnoii Cudupsio cpeaHero1oBoi ypo-
BeHb OCO OBIT HECKOJIBKO BBIIE HOPMEI (+1,1%).

B mepBoii monoBHuHE TOAa HAJ PETHOHOM COXPaHs-
JIUCh YCTOWYHMBO TOBBIIICHHbIE 3HAYEHUS O30HA C
MaKCHUMaJIbHBIMUA OTKJIOHEeHUIMH (7,3%), ¢ HIOHS
no Hos0ps 3HaueHuss OCO Hajg peruoHoM ObLIH
OJTM3KM K HOpME WJIM HE3HAYUTEIbHO CHUKEHBL. B
MepHUo ¢ Masi 1o HOSIOPh OTKJIOHEHHS OT HOPM He
MIPEBBITIATN CTATUCTHYECKH OYKUTaEMbIX 3HAUCHUH.
B nexabpe - cpeaHeMecsdHble 3HAYEHHUS OBLITH
CYLIECTBEHHO HMKE HOPMHI (- 13%).

Han Boctrounoii Cubupsbio cpennee 3a Tof
cojiepKaHue 030HA OBUIO BEIIIE HOPMBI Ha +1,5%.
IlepBast moioOBHHA TOJa XapaKTepHU30BAIaCh MOBBI-
IIEHHBIMA ~ OTHOCHUTEIBHO HOPMBI 3HAYCHUSIMHU
OCO. 3HayuTeIbHO TMOBBIMICHBI CPETHEMECSYHBIC
snauennss OCO Obutn B stHBape (+3,8%) u B amperne
(+4,6%). C utona mo Hos6ps 3HaueHus OCO Han
pPETHOHOM OJIM3KH K HOpPME WM HE3HAYUTEIBHO
HIKe. B HOsI0pe OBII0 3aHKCHPOBAHO MAKCHMATh-
HO€ TIpeBbIIIeHne HOpMHI (+6.8%), B nexabpe — B
TpeJieIax HOPMBI.

Ha anbaem BocrToke cocTosiHUE 030HOBOIO
cosi OBLJIO OYEHb WM3MECHYHMBBIM, HO JIO JeKaOps
2019 r. He HAOIIONAIOCH CTOJIb 3HAYUTEIIbHEIX, KaK
B OCTQJBHBIX PETHOHAX, OTKIOHEHHHA OT HOPMBEI.
Haubonee 3HaumMple TpEBBIMIEHHS] HOPMBI HMEIH
MecTto B (eBpane (+3,8%), urone (+4,8%), urone
(+4,1%), a Hu3kue 3HaveHus - B mae (-3,6%). B
nexabpe, Omarojmapsi MpPeMMYLIECTBEHHOMY pacIo-
JIOKEHHUIO apKTHYECKOTO aHTHUIMKIOHA W €TO BEJH-
yuHe, cpeaHemecsyHoe 3HadeHne OCO oxazanoch
3HAYUTENHHO BhIIe HOpMEI (+8,3%). CpenHee mo
peruony 3a rox 3HadeHne OCO OBUIO HECKOJIBKO
BhIIIIe HOPMBI (+1.9%).

Hap Bceii Tepputopueii P® B 2019 r. cpenusis
3a roJI TOJIIIMHA 030HOBOTO ¢J1os coctaBmia 358 e I,
1 oKazayach BeIie HOpMEI (353 e./1.) Bcero Ha 1,2%.

ose OCO u ocobennocTu uupkyasiuu 2019 r.

Kak mpaBuio, Bce aHoManuu, HaOIIOJacMbIC B
nojie 030Ha CeBepHOTO MOJyIIapys, CBSI3aHbI C 0CO-
OCHHOCTSIMH OOIICH IUPKYISIIUA B HIXKHEH CTpa-
Tochepe M BepxHeEW Tpomocdepe, XapaKTepHBIMHU
JUTSL paccCMaTpUBaeMoro neproga. B 3uMHee moiy-
rojiie TITyOOKHH IUPKYMIIOJSIPHBIN BUXPh C OY€Hb
HU3KHUM COJIEpXKaHHEM 030Ha U HU3KOHM TeMIlepaTy-
pol pacrojiaraeTcsi B OKOJIONOJISIPHOW 30HE U
HemHOro cMmenieH k CeBepHoil ATinanTke. B Toxe
BpeMs B TedeHHe 3uMBI Hax Cubupbio, JlamparM
Bocrokom u Boctokom KaHnaznsl ycraHaBimuBaeTcs
BBICOTHBI aHTHIUKIIOH C BBICOKHUM COJI€p)KaHHUEM
030Ha U BBICOKOH TEMIIEpaTypoi.

Pacnipenenenne OCO nan tepputopueint PO u
ero Bapuanuu B 2019 r. uMenu ps 3HAYUTEINBHBIX
ocobOeHHOCTEH. B Hauane sHBaps MOJSPHBIN aHTH-
[UKJIOH 3HAYUTENHFHO MPEBOCXOIMIT IO pa3MepaM 1
MPAKTHYECKH «BBIIABHID) IUPKYMITOJISIPHBIA BUXPh
B cropoHy 3amagHod EBpombl um Atnantuku. K
cepearHe Mecsla 00JacTh C BHICOKMMHU 3HAYCHH-
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2.3. OueHKka cocmosiHUS U 3a2psi3HeHUs ammMocgbepsbl

ssmu OCO pacrnpocTpaHmiIach NPAKTUYECKU Ha BCIO
MoJIsIpHYI0 30HY CeBepHOro IMONyIIapHs, a 3aTeM
MPOAOJDKWIIA pacliipeHne BILIoTh 1o 50 rpamyca
CEBEPHOI MHKPOTHL. DTO BO MHOTOM U CIIPOBOLIUPO-
BaJO aHOMAaJbHO BBICOKME 3HAYCHHsI O30Ha Ha
cesepe ETP B suBape. Hauanocs panHee o6pa3oBa-
HUe 00yacTy TOBBIMIEHHBIX 3HaueHHH OCO (Tak
Ha3bIBaGMBIN BECEHHUI MakcuMyM). Takoe pacrim-
peHne o0acT ¢ moBbIIeHHbIMY 3HaYeHusIMH OCO
aHOMAJIbHO, YTO W JICMOHCTPUPOBAIM YCTONYHBO
MIOBBIIIEHHBIE cpeHeMecsiuHble 3HaueHns OCO Bo
BCEX PETHOHAX.

K ocobennoctsam 2019 1. crmenyer Takke OTHECTH
HEOXKUTaHHO paHHee (HOpMHpOBaHWE YCTOHYHBOTO
UPKYMITOJIIPHOTO BHUXPSA, C aHOMAIbHO HHU3KUMHU
snaueHusiMu OCO. K xoHIy HOs6pst 00pa3oBauCh
JIBA MaCIITAOHBIX U OYCHb YCTOWYHMBBIX BBICOTHBIX
bapuueckux obpazoBanus (puc. 2.13), cmiIbHO pas-

JTUYAIONIUXCS TI0 COJAEPKaHWI0 030HA, CO 3Hade-
aHusmu ~300 - 450 e. /. u ~200 - 300 e.I. coot-
BercTBeHHO. O0a 3TMX 00pa3oBaHMSA C HE3HAYU-
TEJIbHBIMH BapHAIMsIMU IO MOJOXKEHUIO M 3Haue-
HUSAM  MakCUMymMoB ¥  MuHuUMymoB OCO
COXpaHWIHCHh 10 KOHIa roxa. B nekabpe mose
030Ha B OCHOBHOM OIIPEAEIISIOCH B3aNMOIIOIOXKE-
HUEM [HUPKYMIOISAPHOTO BUXPS W TMOJAPHOTO
AHTUIUKIIOHA, KOTOPBhIE MPAKTUYECKH OJIOKUPO-
BaJIK JIpyT ApYyTa B MEPBO MOJOBUHE Aekadps. Bo
BTOPOH TMOJOBUHE JeKaOps, HECKOJIbKO TOMCHSB
CBO€ MECTOTIONIOKEHUE H pa3Mephbl, OHHU CHOBA
MPUIILIIA B paBHOBECHE. Y CTOMYMBOE PacrolioikKe-
HUe BUXpA Hax 3amamgHod CHOMPHIO TPUBENIO K
BO3HMKHOBEHHIO aHOMAllbHO HH3KHX 3HAaYCHUH
OCO Hajg 3TUM pernoHoOM B aekadpe. Takxke moHu-
>KeHHBIE 3HAUEHUS B KOHIIE rofa 3atponynu Cesep
ETP.

Total ozone (DU) / Ozone total (UD), 2019/12/03
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Puc. 2.13. ITone OCO nag CesepubiM nonymiapueM 03.12.2019 r. no JaHHBIM KaHAJCKOIO LIEHTpa
0 OKpPYKAOIIeH cpeie U N3MEHEHUAM KiiuMmarta https.//exp-studies.tor.ec.gc.ca.
B 11BeTOBOI IIKaJe MpeCTaBICHbI CITy THUKOBBIC TaHHBIC.
B Bune undyp npuBeneHbI 3HaUCHHS, IIOTyYCHHbIE HA3eMHO# anmnapaTrypoi

2.3.4. DoHOoB0E codepricanue 3a2pas-
HaowWux eewecmas 8 ammocdgep-
HOM 8030yxe (N0 daHHbLM cemu
CK®M)

OueHka (oOHOBOro 3arpsi3HEHHsT aTMOc(hHEepHOro
BO3JlyXa M OCAJIKOB BBINOJIHEHA MO JaHHBIM CETH
CTaHIIMA KOMIUICKCHOTO (POHOBOTO MOHHUTOPHHTA
(CK®M) 1 crienmamu3upoBaHHbBIX CTaHIHH [ J100ais-
Hoi ciyx0b1 atmocepsr (I'CA BMO). B 2019.
HaOroieHus 32 (POHOBEIM 3arpsi3HeHUeM atMochep-
HOTO BO3JAyXa MPOoBOAMINCH Ha ueThipex CKOM,
obecrieurBasi HEOOXOAWUMBIH 00BeM HH(pOPMAIHN
TOJIBKO JIJISl XapaKTEPUCTHKH PETHOHAIBHOTO (POHO-
BOTO 3arps3HeHus atMocdepsl B LleHTpaIbHBIX paii-
onax EBponeiickoii Teppuropuu Poccun (ETP).

AHanmu3 3arps3HeHHUs aTMOC(EpPHOTO BO3ayXa
MOJITOTOBJIEH C HCIIOJB30BaHHUEM OCPEIHEHHBIX
3HaUEeHUN KOHIEHTpauui, usmepsembix Ha CKOM
BEIIECTB B BO3/[yX€ 3a MECALIbl, CE30HbI U T'0JI, pac-
CUMTAaHHBIX U3 PAIOB rOIOBOTO UKJIA HAOTIOAEHUH
c okTs10ps 2018 . o centa6ps 2019 1. (reoduznye-
CKMIi TO1).

Tskeable MeTamibl. CpeqHEro10BbIe KOHIICH-
Tpalnuy CBUHIIA B Bo3ayxe (poHOBBIX paitoHoB ETP
cocrasmn 2,0 — 3,1 HI/M> ; 3HAUUMBIX HM3MCHCHUM
ero cojepxkanust B arMocdepe (HOHOBBIX TEPPHTO-
puit nmo cpaBHeHuo ¢ 2018 r. He mpou3oULIO, MPU
OTMEHYAIOLIEMCST B IOCHEAHUE 6-8 JIET CHHXKEHUH
CPEIHEeT0I0BBIX 3HaueHui (puc. 2.14).
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Puc. 2.14. MHoroseTHee U3MEHEHHE CPEIHETOJJOBOIO COJIEPKaHUS CBUHLA (HF/M3),
B3BEIICHHBIX YaCTHII U CYJIb(aToB

50
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2.3. OueHKka cocmosiHUS U 3a2psi3HeHUs ammMocgbepsbl

CpenHerofoBple  KOHIEHTpAIlMM  KagMHUs B
atMoc(epHOM BO3IyXe B IEHTPAIBHBIX palOHAX
ETP coxpanunuch Ha ypoBHE, HaOIrOAaBIIEeMCS B
nocyenHue roasl, U B 2019 r. mouTu He mpeBHIIIANN
0,1 ur/M>. Ha rore ETP, B Actpaxanckom B3 mpo-
JTOJDKAIOT PETUCTPUPOBATHCS TOBHITIICHHBIC YPOBHU
KOHIICHTpAIlMiA KagMusl, YTO XapaKTepHO s
pe3ynbTaToOB HAOJMIOACHUH BO BCEX CpellaX Ha IMpo-
TsOKEHUU AecsaTmietus (tadm. 2.11).

B otnensHble IHH coAepXkaHHE B BO3AYXE
CBHHIIA ¥ KaJAMHS HaXOJWJIOCh CYIIECTBEHHO
BBIIIIE CPEAHETOOBEIX 3HAYCHUN, MAKCHUMAJIHHBIC
CpeIHECYTOUHbIE KOHIIGHTpAIlMd CBUHIA — JI0
83 ur/M°> u kaamusa - 11 ur/m> , HaOmIomanuch B
Actpaxanckom b3.

®DoHOBOE cpelHee cofepKaHWe PTYTH B aTMOC-
(depHOM BO3mYyXE, H3MEPEHHUS KOTOPOro IPOBO-
JUTCS TOJBKO B LEHTpalbHOM paiione ETP,
COXpaHsAETCs HIDKE 5 Hr/v>: B 2018-2019 reopusn-
YECKOM TOJIy CpPEeIHEeroioBasi KOHIICHTpAHs PTYTH
cocraBmia 4,3 Hr/m> (Tabm. 2.11).

Xaopoprannveckue mectunuasl. B 2018-
2019 rr. Ha ETP cpeaneromoBbie 3HaueHUs (poHO-
BBIX KOHLEHTpauuil cymm uszomepos I' XTI u JAT
B BO3/IyX€ COXPAaHWINCh HU3KUMH, Ha ypOBHE, OJIN3-
KOM K Tpeaeny OOHapyXeHHS aHATUTHYECKUMHU
MeToJaMHu (Kak W MPOILIbIe TOAbI u3MepeHus ot 30
1o 50% mpo6 OpUTH HIDKE TIpeaesia OOHAPYKEHHS).
B nenom B 2019 r. coaeprxanue NeCTUIIUIOB B BO3-

JyXe HaXOAWMJIOCh B Mpejeiax H3MEHEHNH YpOBHEH
MX KOHILIEHTpalui 3a nociegnue 10 ner.

B3Bemennsbie yacTunpl. B 2018-2019 rr. cpenne-
TOJIOBbIC KOHIICHTPAIIMY B3BEIICHHBIX YaCTHIl B BO3-
nyxe Ha ETP usamensunce B npeaenax 1628 MK/,
YTO COOTBETCTBYET YPOBHIO 3HAUEHUIA TTocieAHnX 10
ner (tabm. 2.11, puc. 2.14). Dnu30AM4YECKOE TOBBI-
IIIeHUE KOHIIEHTpAINH B3BEIIEHHBIX YaCTHIl HAOJO-
JAIOCh B TEIUIBIA TEPHOJA TOJa: OTHAENbHBIC
MaKCUMAJIbHbIC CPEJHECYTOYHbIC KOHIICHTPAIIUU
npeBbIany 160 MKI/M> Ha BCEX (hOHOBBIX CTAHIINIX
(tabm. 2.11). Ce30HHBIE W3MEHEHHS COJCpPKAHUSL
B3BCIICHHBIX YaCTHI[ B aTMOC(epe HMEIOT SPKO
BBIPAKCHHBIH MaKCHMYM B JIETHHHA TIEPHUOJ, 9TO 00Y-
CJIOBJICHO BJIMSTHHEM TPUPOJTHBIX (DaKTOPOB.

Juokcua cepol. B 2018-2019 rr. cpennero-
noBble (DOHOBBIE KOHIIEHTPAIINK TUOKCHIIA CEPHI Ha
craniusax ETP coxpaHuianch Ha HU3KOM YPOBHE —
oxomno 0,03-0,44 MKT/M? (puc. 2.15). B xonoansIit
Mepros Tofa HaOMoJaMCch Ooliee BBICOKHE KOH-
HEHTPAllMK JUOKCHIA CEpbl, YBEIMYUBAsCH B
OTHIETbHBIE CYTKH 10 7,6 MKI/M> B uentpe ETP
(Tabm. 2.11). B gonrocpouyHoO# AWMHAMHKE MOXHO
OTMETUTh CTAOWIHM3AIMI0 YPOBHEHW KOHIICHTpAaIUi
MOCJIE OTMEYABIIETOCS UX YMCHBIICHUS B TCUCHUE
10 mpeapimymux set. Ce30HHBIC N3MEHEHUS COIep-
JKaHUsI AUOKCUAA Cephl UMEIOT SIPKO BBIPAKEHHBIN
MaKCHUMYM B XOJIOJIHBIN IEPUO]T T0J1a, YTO CBSI3aHO C
OTONHUTEIHHBIM CE30HOM.

Tadaunua 2.11. Pesynbrarel HaOIIOAEHNH 32 3arpsi3HEHNEM aTMOC(EPHOT0 BO31yXa Ha CTAaHLUSIX KOMIIEKCHOTO
(onoBoro monuropunra B 2018-2019 rr. (4nciurens - CpeiHEroJOBOE 3HaYCHUE, 3HaMEHAaTelb — MHTEPBaJ N3MEHEHUN
CYTOYHBIX KOHLIEHTPALUH)

IIpunokcko-TeppacHblii Boponexckuii AcTpaxaHcKuii Kaska3ckmuii
3arpsi3Hsilue BelecTBa B3 B3 B3 B3
. 2.91 3.13 3.08 1.98
Pb, nr/m 0,25-16,6 0,23-22,9 0,05-83,0 0,05-10,1
. 0,091 0,094 0,66 0,091
Cd, ur/m 0,006-0,62 0,001-0,23 0,084-11,0 0,002-2,20
429
3
Hg, ar/m 0.062-36 9 - i
0,29 0.44 0.17 0,026
SO,, Mkr/m>
0,1-7,6 0,02-2,82 0,01-1,34 0,01-0,4
s 493 395 121
NO, mxr/m 0,7-23.1 1,09-12,76 0,04-5,27 -
. 0.68 0.48
SOy, mxr/m 0,02-30,6 ; 0,04-7.30 -
21,3 16.0 27.9 -
B3Benienabie 4acTHUIIHI, MKT/M
3,0-167,0 8,0-160,0 1,3-176,6

K Hsmepenus ¢ 2019 2. ne nposoounucsy
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Puc. 2.15. 13menenue GOHOBOIO CoepKaHUs JUOKCU A CEPhI U JUOKCUIA a30Ta B aTMOC(EpHOM
BO3/lyxe (DOHOBBIX PaiiOHOB (MKr/M3) 32 MHOTOJIETHHUI NIepHoJl (reopHu3nvecKue roja)

Juoxcua azora. B 2018-2019 rr. cpemneromo-
Bble (DOHOBBIC KOHLIEHTPALMU AMOKCHIA a30Ta B
BO3AyXE Ha €BpPOMNEWCKON TEPPUTOPUU COXpa-
HWJINCH Ha YPOBHE MPOLUIBIX JeT, Bapbupys oT 1,21
10 4,93 Mxr/M> (puc. 2.15). Ce30HHbIC H3MEHEHHS!
(OHOBBIX KOHIIEHTpAIMH JHOKCHIA a30Ta SICHO
BBIPa)KEHBI: B XOJOAHBIA mnepuon B ueHrpe ETP
HaOMI0Ja0TCl MaKCHUMaJIbHBIE 3HAYCHHs, M IO-
BBILIACTCSI TOBTOPAEMOCTh CPEIHECYTOUHBIX BBI-
COKUX KOHIEHTpaui (tabdm. 2.11).

Cyabparel. B 2018-2019 rr. cpeaneromoBbie
(oHOBBIC KOHIIEHTpaluK cynbdatos B ienrpe ETP
cocTtapsiian 0koJjio 0,68 MI(F/M3, TIPH 3TOM 3HAYEHUS
MeHbIIe 3 MKI/M> ObUIH 3apErucTpUpPOBaHbI B 95%

n3MmepeHuid. B roxHbIx paiionax ETP cpennerono-
Bble KOHIIEHTPAIlMW OBUIM HECKOJNBKO HUXKE, YeM B
uentpe ETP - okono 0,5 MKT/M> (puc. 2.14). B
L[E]IOM, OTHOCHUTEJIbHO TIOBBIIIECHHBIE KOHIIEHT-
pauuu cynbdaro B neHrpe ETP xapakrepHsl s
XOJIOJHOTO MEPHO/A T0/1a, B I0KHBIX PaliOHAX - IS
TEIJIOro NEepUoaa.

3HayUTENbHBIE MEXIOJOBBIC KOJeOaHusl cpen-
HUX KOHIIEHTpalUi HE IMO3BOJAIOT OJHO3HAYHO
0XapaKTepU30BaTh TPEHAbl HM3MEHEHUH, XOTH
MOXXHO MpPOCIEIUTh CTa0MIIN3alUI0  ypOBHEH
cojaepxanus cynbdaTtoB B nenrpe ETP 3a mocnen-
Hue 10 et mocie uX yMEHBIICHUS B MIPEABIAYIINE
TOJIBI.
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2.3. OueHKka cocmosiHUS U 3a2psi3HeHUs ammMocgbepsbl

2.3.5. Honuwlilt cocmae ammocgepHvix
0cadxo6 Ha poccuiicKux cmaHyu-
ax, exodsuyux 8 cucmemy I'ao-
0arvHoill Cayincobt Ammocdiepnl
BMO

B cucremy I'mobanbHoii ciyx0b1 aTMocdepb
(I'CA) BMO BxoaaT 10 craHuuii, pactpeaeiaeHHbIX
o TpeM 3oHaMm: EBpomnelickas tepputopus Poccun
(ETP) — VYcrp-BeivMb, Boponexckuit b3 u Ilpu-
okcko-Teppacusiii b3; Asuatckas reppuropus Poc-
cun (ATP) — Typyxanck, Xyxup, [lamsrras, Tukcu
u Tepueit (Cuxor3-Anunckuit b3); ropusie cran-
muu — Kakasckwit b3 u Illamkarmas. K rpymme
ropHbIX mobapiieHa MereocTanmus [lpumopckas. B
COOTBETCTBHH ¢ pekoMeHmarmeit BMO nHa 0o0ib-
IIIMHCTBE CTAaHIUH OTOWPAUCh HEJeNbHBIE TMPOObI
OCaJKOB, Ha CTAaHIMSIX XYKUpP U THUKCH - MECIUHbBIE
poOBI.

OCHOBHBIE ~ XapaKTEPUCTUKH  XHUMHYECKOTO
coctaBa ocaakoB (XCO) (oHOBEIX CTaHIMH B
2019 1., a Taxxke 3a nepuoxa 2015-2019 rr. npenc-
TaBJeHbl B Ta0munax 2.12 u 2.13.

B 2019 r. cpenneB3BeIeHHBIC 3HAYCHHUSI MUHE-
panu3anyy 0cajKoB (OHOBBIX CTAHIIUH B OCHOBHOM
ObTM HIDKE BEIMYWUHBI PETHOHATLHOTO (oHA
(15 mr/m). IlpeBwlmeHne permoHanIbHOTO  (hoHA
yamie xapaktepHsl s ocankoB ATP. B 2019r.
CpeIHEeB3BEIICHHAs CyMMa HOHOB B 0CajKax 0ollb-
muHcTBa craHiuuil ETP ymenbmmiiace B cpefHeM
Ha 10%, a B ocagkax ATP yBenuunmnace B cpenHemM
Ha 17% mo cpaBHenuio ¢ neproaom 2015-2019 rr.

L

B 2019 r. nHanbonee 3HaYMMbIe H3MEHEHUS KOJIHU-
YECTBEHHOTO XMMHUYECKOTO COCTaBa IO CPaBHEHUIO
co cpenauM 3HadeHuem 2015-2019 rr. npousonuiu B
ocaakax Boponexckoro b3 u Tukcu uz-3a yBenude-
HUSI KOHLIEHTPALU XJIOpUIOB U HAaTpusl, Y CTb-BhiMu
- UX YMEHBIIICHUS, a B XYXKUPE - YBEITHMUCHHUSI COAEP-
JKaHUS B 0CaJIKaX TUAPOKAPOOHATOB M MarHUsl.

[To manaBIM HaOMROMEeHMH 32 2019 T., KaK u B TIpe-
JBIIYIIAE TOABI, HauOoJiee HU3KWE 3HAYCHUS KOH-
[EHTPAIil  KUCIOTOOOPA3YIOMIUX HOHOB (SO42',
NO;", NH, ") B ocajikax Bo BHyTpHTOI0BOM XOJI€ TIpH-
XOJISITCS] HA TEIUIbII MEPUO/I, UTO COrIacyeTcs ¢ Mak-
CUMAJIBHBIM KOJIMYECTBOM BBINAJAIOIINX OCAIKOB U
MUHUMAaJIbHOW MUHEpanusaluel B 3ToT nepuod. Ha
tepputopun KaBkasckoro b3 ycuiieHue ITUKIOHTYC-
CKOM JIeATEIEHOCTH B XOJIOJTHOE BpeMsi rosia o0yciia-
JUBAET 3UMHUN MaKCUMYM OCaJIKOB U MUHUMAJIbHbIE
KOHIICHTPAIIMY UOHOB B 3TOT TIEPUO/T TO/IA.

Jns cranmii pOHOBOrO MOHUTOpPUHTA Xapak-
T€pHA ONpElEICHHAasT HJICHTUYHOCTh KayeCTBEH-
Horo cocraBa XCO. B wuonHOM OamaHce
aTMoc(hepHBIX 0CaIKOB OOJBIIMHCTBA CTAHIIHIA TIpe-
00 AT0IITIMU IPUMECSIMH SIBJISTUCH: M3 AHHOHOB -
TUAPOKApOOHAT WK CYIb(aT, U3 KATHOHOB - KaJb-
it i Hatpuit. s Ilpuokcko-TeppacHoro b3
XapaKTEepPHO MpeolIiajaHie HUTPATOB B ocaakax. B
MOPCKOM KJIMIMAT€ COOTHOILIECHHE NPUMECEH B HOH-
HOM OajyaHce 0CaJKOB H3MEHSIETCS BCICACTBHE UHO-
r1a 3HAYUTENBHOTO NpeoOdNafaHus XJIOPUTHON
coctapiatoniet. B nienom 3a nepuoa 2015-2019 rr.,
KaK ¥ B IPEJbIAYIINE TObI, COAEP>KaHUE OCHOBHBIX
HOHOB ObUIM BhINIE B ocafgkax ATP, uem na ETP.

Tabéauna 2.12. CpeaHeB3BeIICHABIC KOHIICHTPAIIUN HOHOB B BeTHYNHEI pH 1 ynensHoi 3nmektponpoBogaoctH (k)

B 0CaJIKX Ha CTaHIUAX (poHOBOr0 MoHUTOpHHTA, 2019 .

— SO,*| Cr |NO;y |HCO; |NH ' | Na™ | K |Ca2" |[Mg?*| M - K,
Mr/J MKCM/cMm
ETP
Verb-Bbivb 1,06 (034 ] 1,12 ] 1,67 [ 043 [027]0,18]0,56 [ 0,04 [ 5,68] 5,7 11,5
E?E’HOKCKO'TeppaCH"Iﬁ 0,98 | 0,51 | 1,19 | 0,29 | 0,29 | 0,20 | 0,18 | 0,36 | 0,06 | 4,05 | 5,3 12,7
Boponeskckuii B3 2,02 | 1,41 2,09 | 1,15 | 043 [0,94 | 0,71]0,78 | 0,12 [ 9,75 | 5.4 24,7
Kaskasckuii B3 144 [0,51] 0,96 | 096 | 024 [029]0,15]0,68 ] 008 |531] 57 15,8
IllakaT™as 1,72 [ 0,56 | 1,53 | 5,08 | 0,94 [023]034]1,63]0,18]122] 63 19,0
ATP
TamsTHas 2,09 [ 1,04 | 1,84 | 1,74 | 0,61 [ 0,66 ]0,63]0,70] 021 [9,52] 5.8 23,9
TypyXaHck 1,07 [ 0,56 | 0,57 | 3,53 | 0,16 | 045 | 0,26 | 0,55 | 0,50 | 7,65 | 6.4 14,1
Xyxup 1,09 [ 0,40 | 041 | 545 | 022 0,15 ]0,15|0,51 | 0,97 | 935 | 6,6 15,5
Tepueii 1,69 | 1,13 ] 1,60 | 0,51 | 025057 ]0,07]072] 023 [688] 59 16,0
Tuken 191 [ 7,84 ] 0,50 | 1,53 | 0,35 3,44 [0,69]063] 043 [173] 5.8 30,6
Tpumopckas 1,95 [ 1,34 1,53 | 0,81 | 0,64 | 0,54 [ 0,39 ] 0,60 | 0,23 | 8,02 6,2 21,1
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Tadanna 2.13. CpenHeB3BelIeHHbIE KOHIIGHTPAMU HOHOB U BeM4MHBI pH 1 yzaenbHol anekrponpoBogHocty (k)
0Ca/IKOB CTaHLMi (poHOBOrO MOHHUTOpHHTA, 2015-2019 TT.

SO~ | Cr |NO;3 |HCOy | NH ' | Nat | Kt | Ca?" |Mg?"| M k,
Cranuus pH | mxC
MI/JX M/eM
ETP
Vers-BhiMb 1,10 [ 0,44 [ 0,88 [ 2,75 [ 049 [ 0,38 [ 0,18 [ 0,72 [ 0,11 [ 7,05 [ 6,0 [ 14,3
gg”OKCKO'TeppaCHHﬁ 098 | 0,52 | 1,13 ] 0,63 | 0,32 | 0,18 | 0,14 | 0,45 | 0,10 | 445 | 55 | 12,1
Boponeskcknii B3 1,84 | 0,85 | 1,69 | 1,00 | 038 | 0,53 | 040 | 0,66 | 0,13 | 7,57 | 5,6 | 19,1
Kaskasckuii B3 124 | 0,50 | 0,76 | 2,03 | 025 | 024 | 0,12 | 092 | 0,12 | 620 | 59 | 15,7
Ilaokar™as 1,57 | 0,58 | 1,77 | 523 | 0,77 | 036 | 028 | 1,52 | 027 | 123 | 63 | 20,1
ATP
TamsTHas 2,06 | 121 [ 1,37 [ 191 [ 047 [ 0,76 | 045 [ 0,77 | 024 | 9,34 | 58 | 22,7
TypyXaHCK 1,52 | 0,69 | 0,56 | 2,09 | 0,18 | 0,50 | 029 | 0,52 | 033 | 6,68 | 6,0 | 154
XyKHp 1,19 | 041 | 0,54 | 2,80 | 031 | 0,24 | 023 | 047 | 040 | 6,59 | 62 | 154
TepHeit 1,890 | 127 | 144 [ 033 | 031 ] 0,79 | 0,19 | 0,57 | 0,19 | 6,98 | 55 | 16,1
Tuken* 2,29 | 418 | 0,51 | 3,00 | 034 | 1,94 | 0,59 | 0,67 | 035 | 13,9 | 60 | 26,1
Iprmopckas 3,15 | 1,30 | 1,84 | 1,09 | 0,81 | 0,76 | 0,53 | 0,81 | 026 | 10,54 | 6,0 | 28,5

*[Ipumeuanue: oannvie no Tukcu paccuumanvt 3a 2016-2019 ze.

Haunbonpimmm BpeMeHHBIM KOJIEOaHUSM ObLIH
MOABEPKEHBI  THAPOKAPOOHATHI, KOHIICHTPAIIHS
KOTOPBIX CHHU3MJACh B OC3JKax BCEX (POHOBBIX
craniuii ETP, 3a ncknrouennem Boponexckoro b3
(puc. 2.16). 3HaunMMoe yMEHBIICHHUE COJEPXKaHUS
TUIPOKapOOHATOB MO0 CPABHEHUIO CO CPEIHHUM 3Ha-
yeaueM 3a 2015-2019 rr. mpouszonuio B ocaakax
PaBHHUHHBIX cTaHUUM - B YcTb-Bbimu u Ilpuokcko-
Teppacuom B3 - Ha 39% u 54% cootBercTBeHHO. B
OcaJKax TOPHBIX CTaHIMA 3HAYMMOE YMEHBIIEHHE
koHueHTpanuu HCO5™ mpousonuio ToabKo B 0Cai-
kax Kaskasckoro b3 (Ha 53%).

Conepxanue Cyiab(haToB U HUTPATOB B 0CAJKAX
ETP yBemuumunock B cpeaaem Ha 10%.

Haubonee cymecTBeHHOE CHIDKEHHE COJIeprKa-
HUA THIpokapOoHaToB B ocamkax ATP Osuto oT™me-
gyeHo 115 Tukeu - npaktudecku Ha 50% (puc. 2.17).
MaxkcumallbHOE yBEJIWYCHHE COJIEPXKAHHs THAPO-
kapOoHaToB B 2019 r. Mo cCpaBHEHHIO C MPEABIAY-
MM TOAOM HaONIONa’Ioch B OCajakax XyKupa - €
2,0 mo 5,5 mr/n. CHmwkeHue cynb(paroB B ocagkax
MposiBUIIOCh Ha Bcex ctaHiuax ATP B cpeaHeM Ha
20%. B 2019 r. o cpaBuenuro ¢ 2017 r. Haubomee
CYIIECTBEHHOE CHIDKEHHE IPOM30IUIO B OCaJKax
Tukcun - ¢ 3.8mr/an go 1,9mMr/mn m B ocagkax
ct. [Ipumopckas - ¢ 3,9 mr/in B 2018 r. 1o 2,0 mr/n B
2019 .

Copep:kaHre XJIOPUIOB B 0CaIKaX MPaKTHIECKH
Bcex (OHOBBIX craHimii coctaBmwio 0,3-1,5 mr/m.
MaxkcumalibHbIe KOHIICHTPAIUY XJIOPUIOB B OCaI-

Kax XapakTepHBbI IJIs1 NPUOPEKHON CTaHIMH THUKCH,
riae ux copepxanue B 2019 r. B OTACIBHBIC MECSIIBI
npocruraio nopsaka 30,0 mr/i.

N3 xarmoHoB B ocamkax ETP mpeoGnamamu
WOHBl KallbLUsl, KOHLIEHTpanusi KoTopbix B 2015-
2019 rr. msmensuiace ot 0,7 mo 1,0 mr/i. B ocagkax
ATP npeoGnanaiv MOHBI HATPHS, CPEIHETOIOBOE
cojepkaHNe KOTOPHIX BBINIE B 2 pa3a IO CpaBHe-
auro ¢ ocaakamu ETP u cocrasuio 0,3-0,4 mr/i.

B 2019 r. MakcumanbHasi KUCIOTHOCTh OCaJKOB
(pHmun) na ETP Habmiomanace B HEeAETIbHBIX IPO-
0ax ocagkoB Boponexckoro - 4,3, u Ilpuokcko-
Teppacuoro b3 - 4,4, 4To 00yclI0OBIICHO B OCHOBHOM
JIOKaJIbHBIMHA BIUSHUsAMH. 3HaueHus pH wHmxke 5,0
HaOJIFOTATUCh TaKXKe M B OCAIKaxX JAPYTUX CTAHIIHMA
ETP, a auama3on m3MeHeHus pH HeaenmbHBIX Tpoo
coctasun 4,3-7,1 en.pH.

Juama3oH U3MEHEeHHsI KUCIOTHOCTA HEAEITbHBIX
U MeCSYHbIX Mpo0 ocaakoB Ha ATP cocrasun 4,5-
7,4 en.pH. Ilo pe3ynbrataM eIWHUIHBIX HAOJFOMIC-
HUN abCOMIOTHO MUHUMAaIbHOE 3HaueHune pH ocan-
KoB coctaBwio 3,5 Ha cT. [Ipumopckas, riae Ha
3aKHUCIeHHEe aTMOC(EPHBIX OCAJKOB, BO3MOXHO,
BJIMSIOT KaK JOKAJIbHbIE MCTOYHHMKHU 3arps3HEHHUS,
TaK ¥ TPaHCTPAaHUYHBIN NIEPEHOC.

[ToBTOpsiemocTs KHMCHBIX ocanmkoB (pH<S5,0) B
2019 r. cocraBuia okoio 17% ua ETP u okono 4%
Ha ATP. M3MeHeHHE KUCIOTHOCTH aTMOCHEPHBIX
ocaakoB 3a mepuon 2015-2019 rr. Haxogumnoch B
npenenax 0,2-0,6 en.pH, a obmas kapTuHa pacmnpe-
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JIeIeHus] cpeAHeroqoBbix 3HaueHwidi pH B 2015-
2019 rr. mpexacraBieHa Ha puc. 2.18.

B uenom, Ha ETP oTmMeuaeTcst yBenuueHUe KHC-
JIOTHOCTH OCaJKOB B OCHOBHOM H3-3a CHW)KEHHS
coJiep>kaHusl ruIpoKkapOoHaToB. s ocagkoB 00Ib-
muHCTBa cTaHiuit ATP xapakTepHO yBenUUCHHE
CpPEIHEro10BOM BeMYuHbl pH WK CHUXEHHE KHUC-
JIOTHOCTH OCaJIKOB B OCHOBHOM BCJIC/ICTBHE CHIDKE-
HUS KOHLCHTPALUH CYIb(AaToB.

Boinagenne BeliecTB ¢ OcaaKkaMH. 3HauYCHUS
BBINIAZICHUH OCHOBHBIX KHCJIOTOOOpa3yIOIMX Coe-
nuHeHui - cepsl (S) u azota (N(NO;3), N(NHy) u Y')N)
¥ cymMMapHble Biaxsble Bbimagenus (P) 3a 2019r., a
Taoke cpemnue 3a mepuon 2015-2019 rr. 3HaveHws
BBIIAZICHUH 3THX BELIECTB C aTMOC(EPHBIMH OCajl-
KaMU TIPEJICTaBJICHBI B Tabnuax 2.14 u 2.15.

B 2019 r., kax u B mpeAbIAYIINE TOIbI, OCHOBHOM
BKJIQJI B MAaCCy BIIQKHBIX BBITIAJICHUH BHOCWIIN TH/I-
poxapOOHaTHl W Cyib(aThl, Ha IOJI0 KOTOPHIX B
cpeaneM npuxoauiock ot 30 no 55% na ETP u ot

30 no 70% na ATP. Briiag a3oToconepxamux coe-
TUHEHUH B OOMIYI0 MacCy BBHINMAJeHHNA OBLII MaKCH-
MaibHbIM (35%) B ocankax [Ipuokcko-TeppacHoro
B3. Jlns 6onbiuHcTBa ocankoB kak Ha ETP, Tak u
Ha ATP Briag azorocofepXkaliux COEAMHEHUH
cOCTaBWI Topsiaka 25%, a MUHUMAaTBHBIN BKJIAI -
He Oonee 10 % xapakrtepen mist ocaakoB Tukcw,
Xyxupa u TypyxaHcka.

BennunHa CyMMapHBIX BJI@XHBIX BBINAJCHUN
3arpsI3HAIONIMX ~ KOMIIOHEHTOB HAa  OOJBIIMHCTBE
CTaHUMM B 3HAUUTEIBHOW CTENEHU ONPENEsIach
CYMMOI o0caJKoB. BiakHble BbINa/ICHHS BEIICCTB
Bceraa Oosee BBICOKME HAa CTAHIMAX C BBICOKUM
KonryecTBoM ocankoB. Tak, B KaBkasckom b3 mpu
CPEIHEB3BEILICHHON MMHEpaIu3aluud 5,3 MIr/1 cym-
mapabie Boimagenus B 2019 r. cocraBumu 9,3 T/xM>
(ipu rogoBo# cymMMme ocankoB 1760,8 mm), a B YCTb-
Bobimi - 4,3 T/kM> IIPY CPEIHEB3BEIICHHOW MUHEpa-

TM3andu 5,7 MI/m W TOMOBOM CyMMe OCaIKOB
769,2 MM.
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Puc. 2.16. l3mMenenue conieprkaHusi aHLOHOB B aTMOC(EpHBIX ocasikax poHoBbIx cranimii ETP B nepuon ¢ 2015 mo 2019 rr.
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Puc. 2.18. VI3meHenune cpeqHero1oBbIX 3HaueHU pH aTMochepHBIX 0caakoB (OHOBBIX CTAHITUI
B nepuon ¢ 2015 mo 2019 rr.
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B 2019 r. na Bcex donoBbIx craniusx ETP mpesa-
JUPOBAJIO BHINA/IEHNE CyMMAapHOTO a30Ta HaJl Cepoit
(tabmn. 2.14, puc.2.19). MaxkcumMyM BbINAAECHUH
Cepbl U CYMMapHOT'0 a30Ta C 0CaIkaMH OTMeJaJics B
Kaskasckom B3, uro oOycnmaBnuBaeTcs BBITIABIICH
CYMMOM OCaJIKOB.

Ha paBuunnbix ctaniusx ETP - B Ycre-Boimy,
IIpnokcko-TeppacHom u Boponeskckom b3 mocty-
IUIEHWE CyMMapHOro a3ora 3a nepuon 2015-2019 rr.
He npeBbimano 0,5 T/km?/ron. B TOPHBIX paioHax
ETP - B KaBkasckom b3 u Illamxarmase mocryruie-
HHE CyMMapHOTO a30Ta OBUIO MPAaKTHYECKU B 2 pa3a
BBIIIIE.

[IpeBbimeHne MOCTYIUIEHUS C OCagKaMH a30Ta
ammuauHoro (N(NH,)) Ham as3orom HUTpaThIM
(N(NOs3)) ormeuanocs 3a Bech nepuof 2015-2019 rr.
B Ycrb-Boivu m IllamgxaTMase U B OT-JC/IbHBIE OB
B IIpuokcko-TeppacHom u KaBkazckom b3.

st donoBeix cranmmii ATP xapakrepHa o6part-
Hasl KapTHHA - BBITIAJICHUE CEPHI C 0CATIKAMH TTPEBBI-
II1aJI0 BBITIAJICHUE CYMMapHOTO a30Ta MPaKTHYECKU
B 1,5 paza (puc. 2.20).

MaxkcuMallbHOE MOCTYIUICHUE CEePbl XapaKTEPHO
st cr. Ilpumopckas u 3a mepuog 2015-2019 rr.
cocrasmio 0,6-1,3 1/kM%/rozt. Ha ocTanbHbix ¢hoHo-

Tabymua 2.14. Beinasenue cepsl, a30Ta ¥ CyMMbI HOHOB ¢ ocagkamu, 2019 r.

Crannus q, MM 5(504) | N(NOy) | N(NHy) 2N P N(NH4)/N(NO3) | S/Y N
T/KM2/F0,I[
ETP
YcTb-BhiMb 769,2 0,27 0,19 0,25 0,44 4,3 1,30 0,61
IIpuokcko-Teppacusiit B3 523,6 0,17 0,14 0,12 0,26 2,1 0,84 0,66
Boponexckuii b3 429,3 0,20 0,20 0,14 0,34 4,2 0,71 0,58
Kagskasckuit b3 1760,8 0,30 0,38 0,32 0,70 9,3 0,85 0,43
[Mamxarmas 592,6 0,11 0,21 0,43 0,64 7,2 2,12 0,17
ATP
IamsiTHAs 399,4 0,27 0,16 0,18 0,34 3,6 1,15 0,78
TypyxaHck 882,8 0,31 0,11 0,11 0,22 6,7 0,94 1,43
Xyxup 160,8 0,06 0,01 0,03 0,04 1,5 1,81 1,38
[Ipumopckas 881,3 0,57 0,30 0,44 0,74 7,1 1,44 0,77
Tepueit 790,4 0,41 0,26 0,14 0,40 5,0 0,55 1,01
Tukcu 173,5 0,11 0,02 0,04 0,06 3,0 2,22 1,74

Tabumua 2.15. Cpeanee BblaicHUE 3a NEPUOJ] CEPBL, a30Ta U CYMMBI HOHOB ¢ ocaaxkamu, 2015-2019 rr.

o e | 5500 [ NOO) [NH [ N | 2 [ Ny [
T/I(MZ/FOZ[ N(NO,)
ETP
Ycrb-BoiMb 651,4 0,24 0,13 0,25 0,38 | 45 1,91 0,63
ITpuoxcko-Teppacusiii B3 | 581,0 0,19 0,14 0,14 0,28 2,5 0,98 0,65
Boponexckwuii B3 580,5 0,35 0,22 0,17 0,39 | 43 0,77 0,91
Kagkasckuit b3 1982,8 0,81 0,34 0,39 0,73 | 12,2 1,15 1,10
IlamxaTmas 609,6 0,31 0,24 0,36 0,60 72 1,49 0,52
ATP
IMamstHas 418,7 0,28 0,12 0,14 0,26 | 3,7 1,16 1,08
TypyxaHck 687,0 0,33 0,09 0,09 0,18 | 4,5 1,09 1,83
Xyxup 165,1 0,06 0,02 0,04 0,06 | 1,0 1,88 1,13
IMpumopckast 924,5 0,95 0,38 0,56 094 | 95 1,49 1,01
TepHeii 815,5 0,48 0,23 0,19 042 | 53 0,82 1,16
Tukcu 217,8 0,17 0,03 0,06 0,09 | 3,1 2,11 2,02

* Jlannwie no Tuxcu npedcmasnenst 3a 2016-2019 ce.
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Puc. 2.19. Beinanenus cepsl (S), asora HutpatHoro (N(NO3)) u asora ammonuiinoro (N(NHy)) ¢ armochepHbiMu ocaj-
kamu Ha ETP B nepuop ¢ 2015 no 2019 rr.

BbIX craHuuax ATP mocrymieHue cepsl, Kak Ipa-
BUIJIO, He npeBbimaio 0,5 /KM, ¢ MIPEBBILICHUEM B
2016 r. nHa ct. Tepueit (0,7 T/KM?), 9TO CBSI3aHO C
MaKCHUMaJbHbIM KOJMYECTBOM BBIIABIIUX B 3TOT
rox ocaakoB (1004,8 mm). CHIKEHUE TTOCTYIUICHHS
cepsl ¢ ocaakamu Ha ATP cBs3aHO ¢ yMeHbIIEHHEM
coziepkaHus cynb(}aTos.

Hns GonpmmHcTBa cranumii ATP xapakrepno
npeoOnagaHue IMOCTYIUICHHS a30Ta aMMHAYHOTO
HaJ a30TOM HUTpPATHbIM. Jlpama3oH H3MEHEHHS
otux Beanuud coctasui ot 0,2 10 0,8 T/KMZ/FOII JUIs
asora ammuausoro u or 0,1 1o 0,5 T/kMZ/rox s
a3zoTa HUTpaTHOro. Kak npaBuio, HU3K0e MOoCTyIIe-
HUE CYMMapHOTro a3oTa HaOJroJasoch B paioHe
cT. XyXHp, MakCUMaJbHOE - cT. [Ipumopckast.

B menom 3a mepuon 2015-2019 rr. ans Goiib-
HIMHCTBA CTAHLUH OTMEYEHO CHIKEHUE BEJINYMHBI
CYMMAapHBIX BIIQXKHBIX BBITIAJICHUH IO CPaBHEHHIO
CO CPEIHMM 3Hau€HHEM 3a 5 JeT. DTO CBS3aHO C
YMEHBIICHUEM COJICPKAaHUSI HMOHOB B OCaJKax, B
ocHOBHOM ruapokap6onaros Ha ETP u cynbsdaros

Ha ATP. Ilpu »TOM 3a Bech paccMaTpUBAEMBbIi
MIEPUOJ 3HAYHMBbIE HallpaBJICHHbIE U3MEHEHUSI ITON
BEJIMYMHBI HAOMIONAINCH TONBKO B TypyxaHCKe M
[Mpuoxcko-Teppacnom b3 (puc. 2.21).

2.3.6. Kucaomnocmow u xumuueckuit
cocmae ammocgepHblx 0cadkos

Munepanu3anus, XHMA4YeCKHIi COCTaB U KHUC-
JOTHOCTH ocaakoB. CyMmMa HOHOB H  Cpel-
HEB3BEIICHHAS] KOHIICHTpAIis KOMIOHEHTOB 110 @O
B 2019 r. mpezcrasiens! B Tabnuie 2.16, a cpename
BEeJIMUMHBI 3a Tnpensiaymiee msatwierne (2015-
2019 rr.) — B Tabmuue 2.17.

W3 cpaBHeHUs OaHHBIX TaONMI[ ClEOyeT, 4YTO
HaOIIO/IaeTCsl CHIKCHUE MUHEPAIN3alH OCaIKOB
B OoyiblIMHCTBE OKpyroe: B IODO - ¢ 184 no
12,0 mr/n, B C3P0 —c¢ 14,3 10 9,9 mr/n u B [IOO —
¢ 27,2 no 21,7 mr/n, uaro coctasisger 35, 26 u 20%
COOTBETCTBEHHO. CHIKEHNE MUHEPAIN3allUH 0Ca-
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¢ atmocdepHbiMu ocagkamu Ha ATP B mepuos ¢ 2015 mo 2019 rr.
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Puc. 2.21. CymMmmapHOe NOCTYIUICHUE BEIIECTB C OCaJKaMu Ha OHOBBIX CTaHIMAX B mepuof ¢ 2015 mo 2019 rr.
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Tadanua 2.16. CpeaHeB3BelIeHHbIE KOHIIEHTPAMY HOHOB, BeMurHbI pH 1 yaensHoH anekrponpoBoHocTy (k)
B 0CaJiKax No QeaepanbHbIM okpyram, 2019 r.

=]
=
g = | s0” | cr |NOy |HCOy |[NH,'| Na* | K* |ca? Mg | M | q K,
(0]0) 8
E & cpenHee |ypCm/cm
g 3 M/t
C300 29 1,8 1,5 1,1 2,5 0,3 091 05 | 09 0,2 9,9 5,8 20,4
o0 24 3.4 2 2,4 14,8 0,6 1,2 1,1 3.4 1,4 | 30,4 6,4 52,2
3]0 20 5,6 1,9 3 8,6 0,9 1,2 10,7 | 29 0,6 | 21,7 6,2 43,4
I0®0 6 2,4 L5 | 2,1 2,4 0,6 0,9 | 04 1,3 0,2 12 5,9 25,8
CK®O 2 1,6 0,5 1,2 3,0 0,6 0,3 | 0,2 1,2 0,1 8,8 6,0 17,4
YOO 6 4,0 0,9 1,7 4,4 0,5 09 | 04 | 2,2 0,3 | 153 5,9 33,8
Co0O 32 5,3 1,4 1,5 8,2 0,6 1,1 0,6 1,7 L5 | 21,9 6,5 45,9
AP0 31 2,9 1,9 1,3 5,5 0,5 1,1 0,5 1,1 0,9 | 15,8 6,3 35,9
Tab6smua 2.17. Cpeanue 3a nepuoa 2015-2019 rr. koHIEeHTpanuu HOHOB, BenuuuHbl pH 1 ynensHo
anekTponpoBoaHocTH (K) B ocangkax 1mo ¢eaepanbHBIM OKpyTaM
1S
S 5 |so | cr | NOy | HCOy | NH | Na* | K* | Ca?* | Mg?* | M oH K
® | L3
E 5 cpenHee| MrCMm/cm
< 2 Mr/J
C300 | 29 2,2 2,6 1,1 3,9 0,4 1,5 106 | 12 0,3 14,9 6,0 28,1
1{0]0) 24 3,1 2,3 2,3 13,9 0,6 1,2 | 1,2 ] 34 1,3 | 29,5 6,3 49,9
§L0]0) 20 5,1 2,0 2,8 8,6 0,8 1,3 10,7 35 0,6 | 27,2 6,4 46,9
{0]02]0) 6 3,7 3,2 2,1 3,9 0,5 LS| 1,1 ] 1,8 0,4 | 184 6,0 37,2
CK®O 2 1,4 0,5 1,3 3,6 0,5 03 (02 1,2 0,2 9,3 6,1 17,9
Y®O 6 3,4 1,0 2,0 55 0,6 1,0 | 0,5 | 23 0,3 16,6 6,0 34,1
Co0O 32 7,5 2,9 1,6 7,3 0,6 1,0 | 0,5] 1,9 1,7 | 24,9 6,3 52,2
AP0 31 3,3 1,9 1,4 5,0 0,5 1,3 105 1,2 0,9 | 16,2 6,0 37,0

koB B CPO na 14% B OCHOBHOM OOYCIIOBIECHO
YMEHBLICHUEM KOHUEHTPALMH XJIOPUIOB B OCAAKAX
Hukcona. Copepxanue xnopunoB cBeime 40%,
XapakTEepPHOE B OTICIbHBIC TIEPHOLI Tt [[nkcoHa,
OYEBHUIHO CBSI3aHO C PETYJSIPHBIM BBEIHOCOM MOD-
CKHUX cojiel. B ocTanbHBIX OKpyrax, rjie CHUXKEHUE
cocTtaBmwio ot 1 10 8%, cuTyanuio B LIEIOM MOYKHO
OIICHUTH, KaK CTaOWIIBHYIO.

Kpaiinue 3HaueHus Takxke CHU3WINCH. HuxHui
npeaen — 10 8,8 mr/n B CK®O. Bepxuue 3HaueHUs
MUHEpAIH3AIIH, TO-TIPEeKHEMY, HAOIIOJAINCE B
PO oxono 30 mr/m, kak B 2019 1., Tak 1 B cpen-
HeM 3a nepuon 2015-2019 rr.

Cumwxenue munepanuzauuu B ODO cBszano B
OCHOBHOM C XJIODHJIOM U KajHeM, COJCp KaHHE
KOTOpBIX CHU3WIOCh B 1,5 pa3a. bomee BrIcOKme
3HAUCHUs XJIOpUIoB U Kammsi B FODO B mepuon ¢
2015 mo 2019 rr. 00ycI0BIIEHBI JIOKATLHBIM 3arpsi3-
HEHHeM B mocenke HmkHeropckuii, KoTopoe ObLIO
yctpaneno B 2019 r.

B ocankax, nmo-npexueMy, npeodiaanaim ruIpo-
KapOoHaTbl, cynbdaTsl U Kanbuuid. X Bkiag B Mu-
HEepaJIU3aIH1Io 0CAIKOB B CpEeHEM COCTaBIsLT OT 40
no 60%. CHmXeHHe WM POCT MUHEpaIM3aluH B
OOJBITUHCTBE OKPYTOB, B OCHOBHOM, OBLT 00YCIIOB-
JIeH W3MEHEHHWEeM KOHIEHTpalui cyiabdaros,
THIPOKapOOHATOB U KAJIBIIHSL.

CHmxeHue MuHepaiau3auuu ocaiakoB B 2019 r.
o cpaBHeHHto ¢ nepuoaom 2015-2019 rr., ckopee
BCET0, CBSI3aHO C POCTOM MOBTOPSIEMOCTH OCAJIKOB C
MUHEpalu3anueil MeHbIlle WM paBHOW 15 mr/n
(pernoHaNmBHEIN QOH).

Xon u3MeHeHus nosropsieMoctu (%) MUHEpaIu-
3ammu (M) ocangkoB no uHTepBaiam B 2019 1. u 3a
nepuon 2015-2019 rr. npuBoautcs Ha puc. 2.22.

B 2019r. nmo cpaBuenmio ¢ mepuomom 2015-
2019 rT. MOBTOPSEMOCTH OCaIKOB C MHHEpaIN3a-
el MEeHBIIE WM PaBHOU 15 MI/J1 yBEIMYMIIACh BO
Bcex okpyrax kpome C300 u CPO. Ecnu B nenom
no Poccun wacToTa BhIaZieHUs OCaIKOB ¢ MUHEPa-
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Puc. 2.22. IToropsiemocTs (%) MuHepanm3amun ocagkos (M, Mr/m) mo auamazoHam B iepuof ¢ 2015 mo 2019 rr.

JU3aIMeil MEHbIIC WU paBHOHM 15 Mr/m 3a mepuon
2015-2019 rr. cocraBiasia 52%, to B 2019 1. oHa
yBenmamiack 10 54%.

PocT moBTOpsieMocTH MHHEpaIN3aldu OCaTKOB
pETHOHANBHOTO (OHA CBSI3aH COOTBETCTBEHHO C
yMeHbIIIeHHeM HanboJliee 3arpsa3HeHHbIX 0CaIKOB Ha
Oonpuield yactu tepputopun P®. IToBTopsiemocTsb
BBIMAJICHUS 0CAJKOB C MUHEpaiu3aueit M>30 mr/n
CHU3WJIACh TPAKTUYECKH BO BCEX OKpYyrax Kpome
C390.

H3MmeHeHne KOHIEHTpAIMK OCHOBHBIX aHUOHOB
(cynbgaToB, ruApOKapOOHATOB, XJIOPUIOB U HUTPa-
TOB) M CyMMBI 0caiKkoB 3a nepuon 2015-2019 rr. u B
2019 r. mpeacTasneHo Ha puc. 2.23.

B 6onpmmacTBe PO KOHIIEHTPAIIMA KOMITOHEHTOB
BapbUPOBAIN OTHOCHUTENFHO TTOCTOSIHHOTO YPOBHS B
npenenax 10%. bonee cyiiecTBeHHbIE M3MEHEHMS
xapakrepssl 17151 FODO u COO.

CymectBeHnoe cHikenue (35%) conepikaHue
cyiandaToB B arMmocepHbix ocaigkax B 2019 r.
Habmomainocs B FOD®O na or 3,7 mo 2,4 mr/m. B
OCTaJbHBIX OKPYTax KOHIEHTPAIMH BapbUpPOBAIN
OTHOCHTEIHHO TIOCTOSHHOTO YpPOBHS B TIpejaenax
10-15%.

Conepxanve cynb(aToB B oOcaakax NpaKTH-
geckd BO Bcex PO MeHbIEe THIPOKApOOHATOB, a
MaKCUMajlbHbIC 3HaueHus (Bbimie 5,0 Mr/in), rmo-
npexxuemy, otmedarorcsi B COO u I[MPO. Bricokue
KOHLEHTpauuu cynbparoB B COPO B 0CHOBHOM CBSI-
3abl ¢ gesrenabHocThio [TAO «'MK «Hopunbckuit
HUKeNbYy. Kpome TOro, MCTOYHUKOM CyIb(haTtoB B
ocagkax CuOupu MOryT OBITH JIECHBIE MOXapHl,
KOTOpbIE PETYJISIPHO BO3HUKAIOT B TEIUIBIA MEPHO
rona. B 2019 r. xak u B nepuoz 2015-2019 rr. conep-
xanue cynbdatoB B ocankax C3P0O u CKDPO He
npeBbimany 2,0 mMr/i.

B GompmmHcTBe OKpyroB kpome FHODO ruapo-
KapOOHaTHI peolnaaatoT Hax cyabdaramu. K uncity
(axTopoB, BIMAIONIMX HAa XWMHYECKUI COCTaB
aTMOC(EpPHBIX OCaJKOB, OTHOCHUTCS II0YBA, B COCTaBE
KOTOPOI1, KaK IIPaBUII0, IPUCYTCTBYIOT PACTBOPUMBIE
kapOoHaThl. OTKPBITEIE YYaCTKH B OTCYTCTBUE OCa[-
KOB  CIIOCOOCTBYIOT 3allbUICHHOCTH —aTtMoc(epbl.
Kpome Toro, npuurHOM MOBBILIEHUS] KOHLIEHTPALUU
THIIPOKapOOHATOB B OCAZKaX MOXKET OBITh HCIIONB30-
BaHWE KaMEHHOIO I AJsl OTOIUICHHS, a TaKxKe
HOXKapbl, KOTOpble OymeBanu Ha Tepputopun Kpac-
HOsIpcKoro kpas u Mpkytckoii oomactu B 2019 1.

MakcumanbHble  3HAUCHHS THIPOKapOOHATOB
cBbime 10 MI/n, TO-TIpeKHEMY, XapakTepPHbI JIIs
ocankoB [[PO. B YOO u JIDO B TeueHWE BCETO
Meproaa KOHIIEHTpAITUS THIPOKapOOHATOB OblIa
OM3Ka MM He3HAYMTENbHO mpeBbimana 5,0 mr/i. B
2019r. oTMeuanoch CHU)KEHHE KOHLEHTpALUU
rugpokapooHaros cBeie 40% B C300 u I0DO, a
yBenuueHne npumepHo Ha 10% -B LIDO, COO un
JADO. Habmromaercss TCHISHIWSI CHIDKEHHS COJIEP-
ykaHus ruapokapooHaToB B C3D0.

B LH®PO comepxanue ruapokapOOHATOB COX-
paHsieTcsl CTaOMJIBHO BBICOKHMM, a HE3HAUUTEJIHLHBIA
poct B 2019T. OOYCIOBICH CHHXXCHHUEM CYMMBI
ocaakoB. B 2019 . B COO conepxanue cynbhaToB
CHHM3WJIOCH, & KOHIIEHTpAIsI THAPOKapOOHATOB yBe-
nryaniack Ha 12%, B CBSI3M CO CHMDKEHHEM T'OJOBOM
CYMMBI OC3JKOB, 3albUICHHOCTBIO W 3aJbIMJIEHHO-
CTBIO TEPPUTOPUH BCIICACTBUE JIECHBIX MOKAPOB.

KonuenTpanus HUTpaToB B OCajkax HE MPEBHI-
manu 3,0 mr/m, kak B 2019 1., Tak ¥ B cpemHEM 3a
nepuox 2015-2019 rr. B 2019 r. coxpanuiaucs HU3-
kue cogepkanusd HurpatoB B C3D0O, CKDO u JIDO
— wmenee 1,5 mr/n. HesHaumrensHeiii poct (10%)
Haoronances Toibpko B [1PO u YOO.

®eldeparbHasi criyxba no eudpomemeoposiocuu U MOHUMOPUHaY OKpyxatrowieli cpedbl
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Puc. 2.23. I3MeHeHUS cpeiHEB3BEIICHHONW KOHIIEHTPAI[MA HOHOB B 0CaIKaX
1o ¢enepanbHbIM Okpyram, 2015-2019 rr.

Conepxxanne xmopunos B 2019 1. B cpemnem
camsmiocsk Ha 20%. MakcuMmaabHOE CHHKEHUE TS
XJIOPUJOB TPOSIBIIIOCH B ocaakax FODO — ¢ 3.2 no
1,Swmr/n u C300 — ¢ 2,6 no 1,5 mr/n. [o-mpex-
HeMYy, cofiep KaHne XJIOpHIOoB okoio 1,0 mMr/mi, cBoii-
CTBEHHO TOibKO ocagkam CK®O u Y®O. B
OCTaJIbHBIX OKPYrax KOHIEHTpAIMH XJIOPHIOB B
ocajJikax BapbUpOBaJM B npeaenax 1,5 — 2,5 mr/n. B
OTJIENBHBIX CIydasX Ha TPUOPEXKHBIX CTAHIHIX
C3®0 u IODO cpenneronoBasi KOHIIEHTPALUS XJIO-
puzoB npesbimana 4,0 Mr/im.

Kartnonnas gyacTts B 00m1eii CyMMe KOMITOHEHTOB
cocraBisier okosno 30%. B xumumdeckom cocraBe
0CaJIKOB TpeobiafaeT KajblHid, Jaee B MOPSIKE
CHID)KEHUS KOHIICHTPAIlMU CJEIYIT HATPUA WIN
MarHui 1 Kauaui.

B 2019 1. B [I®O coaep:xkanre aMMOHHS B 0CaI-
Kax OBUIO MOBEIMIEHHBIM - 1,0 MI/JI, a B OCTAIBLHEIX
OKpyrax - He npebimano 0,6 Mr/ji, 94T0 BO3MOYXKHO
cBsizaHo ¢ moxapamu B Cubmpu. B 2019 r. Bnustaue
3aJIbIMJIICHHOCTH OT JIECHBIX MOXapoB B UpkyTckoi
obsactu u KpacHosipckoM kpae 06110 3adukcrpoBa-
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HO B Tarapcrane. ['a3000pa3HbIe MPOITYKTHI TOPEHUS,
B TOM YHUCJIE U aMMHaK, MOTYT IEPEHOCHTHLCS C KOH-
BEKTUBHBIMH TIOTOKAMU U BETPOM HA 3HAYUTEIILHBIC
pPacCTOSHUS U TIPY B3aMMOJICHCTBUMN C TIapaMU BOIBI
00pa3yIoT KUAKHE a3PO30JIH, KOTOPHIE TIOTOM BBIHO-
csaTes U3 atMocdepsl ¢ ocaakamu. Kpome Toro, Bax-
HEHIITHM €CTECTBEHHBIM MUCTOYHUKOM aTMOC(HEPHOTrO
aMMHaKa sBisieTcsd modBa. Haxopsimruecs B mouBe
OpraHUYECKHE BEIIECTBa pa3pyIIalOTCsS OIpeeleH-
HBIMU OaKTEPHUSIMU, U OJHUM M3 KOHEUHBIX MPOIYK-
TOB 3TOTO IpoIlecca SBISETCS aMMHAK.

OcpenHEHHBIE TI0 TUIOMIAJSIM AHHBIE MPaKTHIe-
CKM BCErJa CIUIAXHBAIOT JETAld XUMHYECKOTrO
COCTaBa O0CAJKOB, XapaKTEepHbIE /IS OTAEIbHBIX ITyH-
KTOB. B Tabmure 2.18 mpencTaBieHbl pe3yIbTaThl
m3Meperns XCO Ha CTaHUUAX, T CPedHsisl 3a rof
MUHEpaJIU3alys OCaJKOB OKOJIO WM IIPEBBIIIACT
50 Mr/n, a TPOBOAWMOCTH OJM3Ka FUIA BBIIIC
100 MmxCm/cm. Tperwii KpuTepuii — BBINaJCHNE
cepbl paBHO win Gombme 2,0 T/km>erox. OGiee
qrcio Takux cranimi B 2019 r. ve uamenmnocs. Io-
MpeXHEMY, Ha BCEX CTAHIMAX THAPOKApOOHATHI
SIBIISIFOTCS. OCHOBHBIM 3arpsi3HUTENEM, YCTYTIAs CYb-
(haram Tonbko B Hopuiscke.

B I®O xomumyecTBO cTaHIUi ¢ Haubolee
3arpsS3HCHHBIM HOHHBIM COCTABOM YBEIHUYHIIOCH C
Tpex A0 ceMu cranmmid. B ocankax L{PO mpeobdia-
JIAITd B OCHOBHOM THIIpoKapOoHatkl 6onee 20,0 mMr/n
U Cynb(haThl, ”HTCHCUBHOCTD BBITIQJICHUS KOTOPBIX
B IlepecyeTe Ha cepy B OCHOBHOM HE IpeBbINIaa
1,0 T/KMZ‘FO,E[.

B IO®O B cmucok 3a 2018 r. ObIT BKIIOYECH
HwxHeropckuii, MuUHEepanu3anus KOTOPOro COCTa-
Bwia cBeime 78 mr/n. B 2019 r. HikHeropckwmii
OBLT UCKITIOUEH M3 CIUCKA, TaK KaK MUHEPaTU3aIns
0CaJIKOB CHU3MJIACH IPAKTUIECKH B 4 pa3a B OCHOB-
HOM 3a CYET CHIDKCHHS KOHIICHTPAITUH OOJIBITIH-
CTBa KOMITOHEHTOB.

B 2019 r. B I1®O u3 cnucka uckimodeHs! [lensa
1 AKTalll, TaK KaK MIHEPaIIM3allis 0CaIKOB Ha ITHX
CTaHIUAX OMyCTHJIach Hmxke 50 MI/J 3a cUeT CHU-
JKEHHsI KOHLIEHTPaIUil THAPOKApOOHATOB U CyJb(da-
ToB. B ocamkax AsnakaeBo mpeoOiamanu
rugpokapooHatsl ot 15,0 1o 25,0 Mr/n u cynsgarsl.
HutencusHoCcTh BhIManeHus cepbl B IIPO coctas-
nsta ot 0,8 1o 1,4 T/KMz'FOJJ;.

Ta6auna 2.18. CpenHeB3BelIeHHbIE 3HAYSHNS] KOMIIOHEHTOB B HanOouiee 3arpsi3HEHHBIX 110 HOHHOMY COCTaBY
0CaJKOB HaCEeNEHHBIX MyHKTax P®, 2019 1.

ITynkr SO42- cr NO3- HCO3- NH4+ Na* K C32+ Mg2+ M pH MKkC’M/ l?l/:)fllr;z?)i-l
M/ “p CcM T/KMZFOH

11O

Tyna 387 | 7,43 15931 2351 | 148 [ 234 [ 530 | 5,94 | 045 [ 56,25 ] 6,6 | 95 0,6

Beiropox 740 | 2,55 [227] 34,553 | 082 275|123 | 7,40 | 3,63 | 62,59 | 7.2 | 103 1,1

Barayr 3,75 | 507 [ 534 ] 3235 [ 042 [ 2,60 | 3,73 ] 9,18 | 0,53 [ 62,97 | 7.0 | 94 0,6

Tpsisu 6,07 | 2,12 [ 2,67 ] 27,80 | 038 [ 0,88 | 1,13 | 6,79 | 342 [ 5127 | 7.1 | 94 0,9

Kanau 502 [ 2,84 [1,82] 27,20 057 [ 1,57 [ 0,98 | 5,55 | 3,69 | 4925 [ 6,9 [ 78 0,8

Jnnenx 6,97 | 3,11 [297] 2542 | 123 [ 223 | 1,54 | 5,66 | 2,85 | 51,97 | 6,4 | 85 0,9

gz‘(‘;‘;“ 594 | 1,75 | 2,43 | 27,15 | 0,85 | 1,45 | 1,16 | 545 | 2,98 | 49,17 | 69 | &2 1,0
PO

A3HAKaeBo \ 7,91 \ 2,58 \2,59 \ 24,97 \ 0,96 \ 2,78 \ 2,03 \ 7,74 | 0,55 \ 52,11 \ 6,7 \ 86 \ 1,4
CDO

Bapabuuck | 12,36 ] 2,69 [ 2,56 | 23,03 | 1,14 | 4,18 [ 1,27 | 2,92 [ 3,96 [ 54,10 | 7,1 | 87 12

Epmakosckoe| 8,83 | 1,08 | 1,60 | 23,10 | 0,71 | 1,28 | 0,87 | 2,94 | 435 [ 44,75 [ 7.1 | 94 2

Hopuisck | 56,49 | 3,00 | 1,30 | 23,93 | 1,06 | 1,71 | 4,44 | 9,36 [11,40[112,69] 6,9 | 209 9,1
Jitole)

Kioctop 934 3,67 10517 30,90 [ 2372502947 0,78 [ 547 [ 58,48 [ 7.1 105 3,1

Honsipusiit | 6,66 | 3,78 | 0,46 | 25,88 | 1,30 | 2,62 | 2,00 | 2,06 | 4,04 | 4881 [ 72| 84 2,2

CI.;’)‘::;HHCK 8,42 8,02 1,02 12,49 | 1,08 | 515 [ 039 | 3,99 | 1,75 | 42,32 | 6,8 | 81 2,8
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B 2019 r. B cimcok Hanboiee 3arps3HEHHBIX CTaH-
it COO we Bonum Mapuuack, [1apemoso, bamaxTa
n Jlukcon. CHIKEHHE MUHEpaIH3allid B OCaJKax
Mapuuncka, IlapeimoBo, banaxTel Npou3onulo B
OCHOBHOM H3-3a TMAPOKapOOHaTOB M cyibdaToB. Ha
cranuu JIMKCOH — 3a cueT cHKeHus B 1,8 pa3 KoH-
LIEHTpAIUH XJIOPUJIOB IO cpaBHEeHHIO ¢ 2018 1.

[To xomnuecTBY W TpeoOIagaHui0 CyIh(haToB
abconroTHEIN npuoputeT B PO no-npexHemy npu-
Hajuiexkutr Hopunscky. B 2019 r. MHTEHCHUBHOCTH
BBITIaZICHUS cepbl cHu3mitach ¢ 10,410 9,1 T/KMZ‘FOH
B OCHOBHOM 3a CUET CHIKEHHS B 1,2 pasza roioBoif
CYMMBI OCaJIKOB 110 cpaBHeHUIo ¢ 2018 1.

B cnucok 3arpssHeHHbix craHuuit JI®O B
2019 r. nodaenens! Kiocrop u Ilomspusiii. B xumu-
YEeCKOM COCTaBE OCaIKOB Mpeo0iafanu TUAPOKAp-
OoHaThI U cynbdaTel. BeimageHus cepbl MpeBbIILIano
2,0 T/kM?erox. MCTOUHHKOM cynp(haToB B OCaaKax
JIDPO MoryT OBITE JIECHBIC TIOXKAPHI, KOTOPHIE PETy-
JIAPHO BO3HUKAIOT B TEIUIBIA Tepuoja B SKyTHUH.
Kpome Toro, ansi OTOIUIEHUS MTOMEIIEHUH HCIIONb-
3yeTcsi KaMEHHBIN yToJb, KOTOpBIA Ha 90% cocTouT
U3 yriepoja M SBISETCd OJHUM U3 OCHOBHBIX
WUCTOYHUKOB IOCTYIUICHUS THAPOKapOOHATOB B
atMocadepy.

OO0mas KapTUHA pacrpeieeHus CPEeIHIX 3Haue-
Hull pH — mokasarens KUCIOTHOCTH aTMOC(EpPHBIX
ocaakoB B peruoHax P® B 2015-2019 rr. mo-npex-
HEMY yKa3bIBaeT Ha OTCYTCTBHE MACIITA0HBIX MPO-
[IECCOB 3aKUCJIEHUs aTMOc(epHbIX ocaiakoB. Bce
3HaueHns pH ocankoB, ocpemHEHHBIE IO OKpyTaM,
HaXOASTCsA, B OCHOBHOM, B HWHTepBasie oT 5,0 10
6,5 en. pH, cocrasmsist ot 60 no 80% Bo Bcex Okpy-
rax kpome C3®O. B C3®PO wacrora ocagkoB B
3TOM HHTepBane npesbicuia 90%.

[ToBTOpsieMOoCTh OCankoB ¢ BenmuunHOM pH>6,5 B
2019 r. cam3mnace B C3DO mo 4%, xoTsa ocraBa-
J1achk goctatoyHo Beicokol B [IDO, IIOO u JDO —
1o 40%. Ocanku ¢ BenuuuHou pH mMeHee 5,6 Bbina-

namu B 10% ot obmiero gucia cioydaeB. Beicokuit
MPOILIEHT YacTOTHI BBHIMAJCHUHA OCAIKOB B HHTEP-
Bane pH ot 5,6 no 6,5, cBsA3aH ¢ «mOAUIEIAYUBAIO-
IIMM»  CBOMCTBOM  THIPOKapOOHATOB,  4TO
BO3MOXHO OOYCJIOBJICHO BJIMSIHUEM TIOYBBL. B
HenTpansHoMm oxpyre u IloBoibkbe MOYBa, Kak
MpaBHWJIO, OOOTaleHa COCTWHEHHSAMU KapOOHAaT-
HOTO THIIA.

Bnaknble BhINajeHUsI cepbl, 230TA U CyMMBbI
uoHoB. B Tabnmue 2.19 u Ha puc. 2.24 npuBeaeHb
CpeIHHE 3HAYEHUS WHTCHCHUBHOCTH BBHITIAJCHHUIA
cepsl, a3oTa U cyMMbl HoHOB (P) ¢ atMocdepHbIMHE
0CaJIKaM{ PacCYMTAHHBIE 110 JAHHBIM HaOIFOIEHUI
B 2019 1., a Takxke cpeaHUE XapaKTEPUCTUKU 3a
nepuon 2015-2019 rr. OueHka BbIaJeHUN ¢ ocal-
KaM# OCYIIECTBISIACH HA OCHOBE CPEIHEB3BEIICH-
HBIX MECSYHBIX KOHICHTPAMi M KOJIUYECTBA
BBITIABITUX OCAIKOB.

B ocHOBHOM BeIMYMHA BJIAXHBIX BbINAICHUM
HAXOAWTCS B MPSIMOU 3aBHCUMOCTH OT CYMMBI OCaJI-
KOB M KOHLEHTpaluu KoMmmoHeHToB. B 2019r.
roJoBasi CyMMa OCaJKOB ((, MM) IO CPAaBHEHHIO C
MATWIETHEH cpeaHelt ymeHpuimiack Ha 16% B
HO®O0, na 10% B CK®O. Ha Teppuropun apyrux
OKpPYroB TOJOBas CyMMa OCaJKOB H3MEHHIIACh
HE3HAYHTEIHHO, KaK B CTOPOHY POCTA, TaK M CHIKE-
Husa B npenenax 5-7%. Cample HU3KUE 3HAUYCHMUS
MHTEHCUBHOCTH BBHIMAJICHUS CePhl OBLIM OTMEUEHBI
B C3®0 u 0DO.

I[To pesympraram pacuetoB B 2015-2019 rT.
CpemHsisi MHTEHCHUBHOCTh IOTOKOB CEPBI C aTMOC-
(depHBIME OcCafkaMH B OOJBIIWHCTBE PETHOHOB
ETP, Ypansckoro okpyra u lansHero Bocroka B oc-
HOBHOM HaxoAwjach B mpenenax 0,5-0,7 T/KM2‘FOI[,
a Ha tepputopun Cubupu u [T0BOIDKBS — CBBIIIE
0,9 T/kM>*TOx1 (tabm;. 2.20). bonee BBICOKHE 3HAUE-
HUSl MHTEHCUBHOCTH BBINIaZieHN cephl B I1oBomKEE
BO3MOXXHO CBSI3aHBI C JajJbHUM IIEPEHOCOM W3
Cubupu.

Taoumuna 2.19. Cpegnue 3a rol BbIIaJEHUs CEPBI, a30Ta U CyMMBI HOHOB, 2019 1.

S(SOy) N(NO3y) N(NHy) YN P
(0J0) q, MM N(H)/N(O) S/ N
T/KM2°FO,I[
C300 733,0 0,44 0,19 0,20 0,39 7,63 1,05 1,12
@O 500,9 0,52 0,26 0,23 0,50 14,16 0,89 1,06
§(0]0) 5332 1,01 0,33 0,38 0,71 15,25 1,16 1,42
0O 615,2 0,42 0,23 0,20 0,43 5,58 0,86 0,97
CK®O 1175,6 0,71 0,36 0,53 0,89 10,81 1,46 0,79
YOO 464.,4 0,62 0,17 0,17 0,34 7,25 1,03 1,83
Co0 554,7 0,87 0,17 0,24 0,40 11,02 1,42 2,16
A0 532,9 0,96 0,18 0,19 0,37 8,63 1,09 2,58
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Tabéauua 2.20. Cpegnaue 3a epHo BEITAJCHUS CEPHI, a30Ta H CYMMBI HOHOB C OCaIKaMH
o ¢exepansHBIM OKpyram, 2015-2019 rr.

S(SOy) N(NO3) N(NHy) >N P
0 g, MM N(H)/N(O) S/ N
T/KM2‘FO)1
C390 682,1 0,44 0,17 0,18 0,34 8,32 1,09 1,30
o0 594,7 0,62 0,30 0,25 0,55 16,30 0,85 1,13
oo 5223 0,91 0,32 0,34 0,67 15,49 1,07 1,37
{002]0) 718,5 0,65 0,26 0,20 0,46 9,16 0,76 1,45
CK®O 12924 0,55 0,29 0,38 0,67 10,12 1,29 0,83
Y®O 463,5 0,46 0,19 0,23 0,43 7,62 1,20 1,08
CoO 507,7 1,05 0,17 0,21 0,38 10,64 1,20 2,81
A0 550,2 0,60 0,16 0,19 0,35 8,08 1,20 1,72

Crietyer OTMETHTD, YTO BCIICICTBUE TTONH(YHKIIN-
OHAIBHOCTH a30Ta €r0 BO3JCHCTBHE HA 3KOCHCTEMBI
HEOHO3HAYHO, TAK KaK OH SBIISIETCS OHOBPEMEHHO 1
SJIEMEHTOM IIUTaHWs PAaCTeHHH M TOJLTIOTaHTOM. B
HACTosIee BpeMsi OOJBbIIIas YacTh COSIUMHEHMUIT a30Ta,
MOCTYMAIOMIMX B HAa3eMHBIE CHUCTEMBI C aTMocdep-
HBIMH OCaJIKaMH, UMEET TEXHOTCHHOE IPOHCXOXK/IC-
HHME W CBS3aHA C SMHCCHEH a30Ta MPOMBIIUICHHBIMH
HPEPUATHASIMA 1 aBTOTPAHCIIOPTOM.
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MakcuMalIbHBIN YPOBEHB IOCTYIUIEHUSI CyMMap-
HOTO a30Ta ¢ aTMOC(EPHBIMH OCaIKAMHU B CPEIHEM
3a ngaTwietHuil nepuon 0,7 /KM% *TOX XapakTepeH
g [IOO u CKDO. Ilo pezynpraTam pacdeToB 3a
nepuon 2015-2019 rr. cymmapHoro azora Oonblie,
4yeM cephbl Bhimajgaio Toiabko B CKOO (puc. 2.24).
VHTEHCHUBHOCTh TOTOKOB CYMMapHOTO a3oTa B
OCTaJIbHBIX pEeTHOHAX Haxoaujach B uHTepBaie 0,4-

0,5 T/KMZ'FO,I[.
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Puc. 2.24. BpemeHHOI1 X0/ CpeIHUX 3a roJ1 BeINaIeHNH ¢ ocaakamu cepsl (S), cymmapnoro azota (D N)
n cymMmsbl HoHOB (P) o denepanbubiM okpyram, 2015-2019 rr.
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Crenyer Takke OTMETHTh, YTO BBINTAJCHUE
HUATPATHOTO a30Ta YCTyIaeT aMMOHHWHOMY TIpaK-
THYECKH BO BceX (enepaibHBIX OKpyrax Kpome
PO u I0DO, kak B 2019 1., Tak u 3a mepuon
2015-2019 rr.

l'omoBoe mocTymieHne KOMIIOHEHTOB C aTMOC-
dbepaBIMH ocamkaMu cyMMBl HoHOB (P) B 2019 1.
BapbupoBajio or 35,6 t/km%eron B ODO 10
15,3 T/KMZ'FOIL B [1®O. CymiecTBEeHHOE CHUXKEHUE
1o cpaBHeHmIo ¢ nepuoaoM 2015-2019 rr. ycraHnos-
JeHo B 2-x u3 8-mu ®O: B FODPO — na 40% u [HOO
Ha 15%. B C390, CKDO, YOO, COO u DO B
2019 r. no cpaBHenuto ¢ nepuojgom 2015-2019 rr.
W3MECHEHHUS CyMMBI TOIOBBIX BBITIAZCHHN KOMIIO-
HEHTOB He MpeBbIIan 5%, Kak B CTOPOHY CHHUXKe-
HUSI, TAK U TOBEIIICHUS.

CHUXKCHHE YPOBHS BJIQKHBIX BBINMAJICHUNA B
FODO B 2019 1. cBSI3aHO B OCHOBHOM C IMaJE€HHEM
WHTEHCUBHOCTH BBIMMAICHAN CepHI, THApOKapOoOHa-
TOB M XJIOPUJIOB B 2 paza U CHUKEHHUEM TOJ0BOM
cymMbl ocaakoB Ha 16%. B H®O cuuxenue rono-
BOHM cyMMBI ocaakoB Ha 19%, B cBOIO ouepeb, CIIo-
COOCTBOBAJIO CHUKCHHIO T'OJIOBOW CYMMBI BIIXKHBIX
BeIMaFcHU Ha 15%. MakcuMyM BBITTQJCHUS KOM-
nmoHenToB B 2019 1. 15,25 T/KMZ'FOIL OBLI OTMEYEH B
[1DO.

2.3.6.1. 3arpsi3HeHUue€ U 3aKUCIEHUEe
CHEKHOTO MTOKPOBA B pErMOHax
Poccuiickoin Pegepanuu

MOHHMTOPUHT XMMHYECKOI'O COCTaBa CHEXHOTO
nmokpoBa (XCCII) ocymecTBisiicsa o maHHbIM 540
nynkTa Habmonenuit (I1H), pacmonokeHHBIX B 68
cyobexTax PO (tabmuma 2.21).

B cHe)xHOM IOKpOBE ONpeAesTUCh KUCIOTHOCTh
(BomopoaHelli Tokazatens pH) W KOHIEHTpanuu
OCHOBHBIX MOHOB, U3 KOTOphIX B O030pe mpencTas-
JIeHbl CyJib(aT-uoH, HATPAT-WOH, WOH aMMOHUS, a
TaKKe 3HaueHHs 00IIeii MUHepaTu3aluy.

Munepanu3anusi

Ilo ganneiM HaOmrogenuii Ha 457 I1H, roe Obun
MpOBeAEH aHaJIN3 BCEX OCHOBHBIX MOHOB, MUHEpa-
m3anust (M) MeHbllle Wi paBHas 15 mr/n (peruo-
HaJIBHBIA (QoH) ObuIa 3adukcupoana Ha 210 ITH,
15<M<30 mr/n — na 159 ITH, M>30 mr/a — Ha 88
ITH (cuipHO3arps3HEHHBIC ITyHKTHI).

Ha pucynke 2.25 noka3aHa kapTa-cXxemMa UHTEH-
CHUBHOCTH BBITIAJICHUS CEpbl HA CHEXKHBIN MOKPOB B
peruonax P®, moctpoeHHas Mo TaHHBIM HaOJrOC-
Huit cetn XCCII B 2019 r. Ha pucynkax 2.25-2.27
JUIE OOBbEKTUBHOTO aHallM3a WHTCHCUBHOCTU BhIMa-
JISHWsI cepbl, a30Ta W 3Ha4YeHWs Iokasatens pH B
CHE)KHOM IOKPOBE CyObeKTOB P® ¢ GosbIioii mio-
manaeio, B cocraBe Pecrmybmuku Caxa (Sxytuns)
OBLIH BBIICJICHBI 2 00JIACTH: CeBEpHAsl U I0XKHasl, a B
KpacHosipckoMm kpae - 3: ceBepHas, leHTpajbHas U
FO)KHAsL.

B 3umnuit nepuon 2018-2019 rr. mpumepHo
2/3 TeppuTOpHH CTPaHBI OBLIN TIOIBEPKEHBI BO3-
JIEHCTBUIO (DOHOBBIX U OJU3KMX K ()OHOBBIM IMOTO-
KaM cepbl ¢ aTMOc(epHBIMH OcCalKaMH — MEHee
20 kr/km>-mec. Ha 20% tepputopun PO Habona-
JIOCh 3arps3HeHue cyibdaramu B nuamnazone oT 20
110 40 kr/kM>-Mec.

OO6nacTv ¢ MHTEHCUBHOCTHIO BBINIAJICHUS CEPHI B
40 — 80 kr/xkM%-Mec. MPUXOAWINCH HA OTHOCHUTEIb-
HO HeOonpume (MeHee 15% Ttepputopuun PO)
y4acTKu I0ro- BocToka EBpomeiickoil Tepputopuu
Poccun (ETP), VYpana u OoJpliylo 4YacTh Iora
3amagHoit U Bocrounoit Cubupu. MakcuManbHbie
3HAYCHUS I/IHTGHCI/IBHOCTI/I BbIaicHUs: cepel B PD
Goree 80 KI/KM>*MeC. OTMEUEHbI Ha TEPPUTOPHUU
Pecny6mukn  Mapuit O (158 Kr/KM2 "Mec.),
VYaestHOBCKOM — obmactu (143 KI/kM? ‘Mec.) H
[Tepmckoro kpas (99 KI/KM>"Mec. ).

Ha Jlanmsaem BocToke caMble BEICOKHE 3HAUCHUS
BBIMTAJICHUST CEPhl Ha CHEXXHBIA TOKPOB 3a()UKCHPO-
Banbl B Kamuarckom kpae (41 KF/KMZ‘MGC.), rae,
MOMHMO TIPOMBIIIUICHHBIX HCTOYHUKOB, CYIIECT-
BEHHBI BKIAJ B €€ coJllepKaHHe B aTMOC(EpHBIX
ocaZiKax BHOCHT BYJIKAaHUYECKas ACATEIBHOCTb.

Bricokass MHTEHCHBHOCTh BBINAJICHUSI CEPhl Ha
CHEXKHBI ~ TIOKPOB  YIJBSHOBCKOH  o0yacTu
00BSICHSIETCS COCPEIOTOYCHUEM Ha €€ TEpPHTOPHH
MPOM3BOJICTBEHHBIX KOMIUIEKCOB OTpaciiedl Trpax-
JTAHCKOW aBHAIlUM ¥ aBTOMOOMIIBHOW ITPOMBIILICH-
HocTh. Takke oOmacTh 3aHWMaeT 2-€ MeCTO B
Poccnu mo mose MpomyKIMM MAaIIMHOCTPOCHUS B
o0mieM 00bEMe MPOU3BOACTBA.

Takum o0pazom, o01mas KapTHHA
WHTEHCHBHOCTH BBINAJACHUS CEPbl HAa CHEXHBIN
nokpos P® coBmamaer ¢ pacnoyIOKEHHEM

OCHOBHBIX TIPOMBIIJICHHBIX PErHOHOB CTPaHBI B
Bocrounoit Cubupu, Ha Ypane u tore ETP.

[lokazaTenn WHTEHCHMBHOCTH BBIMAJEHUS a30Ta
Ha CHE)KHBIA TIOKPOB OBUTH paCCYUTAHBI IJIT CYMMBI
WOHOB  HHUTpata W  aMMmoHusA  (puc. 2.26).
WNHuTeHcuBHOCTh BbIMafeHust asora B PD wmenee
12 kr/km>-Mmec. XapakTepHa JIsA OOJBIICH YacTH
KOHTUHEHTAJILHON TEpPUTOPUM A3UATCKON YacTu
Poccun.

Ha 60% tepputopuu P® nokazarens MHTEHCHUB-
HOCTH Bbmauenm a30Ta HaXOAUTCS B Mpeaenax 10
24 xr/km>Mec. It PErHOHBI  PACIIONOXKEHBI, B
ocHoBHoM, Ha ATP, ma KoibckoM I1-0Be, BIOJIb
ceBepo-3anaaHoi rpanunel Poccun.

Tepputopun ¢ I/IHTeHCI/IBHOCTI)IO BBITAICHUS
asota 24 — 48 kr/kM>-Mec. W 06lIeli oAbl B
23% P® 3anammarot 601b1ry10 yacts ETP.

[TokazaTenb WHTEHCHBHOCTH BBIMAJEHUS a30Ta
BblIIe 48 KI/KM>'MEC. OTMEUCH B CEBEPHON 4YacTH
KpacHosipckoro kpast (88 KI/KMZMec. ), B Bosoromc-
KOH ob0nacTu (2 5 kr/km>Mec.), PecrryOnuke Mapuii
On (68 Kr/KM ‘Mec.), PecnyOnuke bamkoprocran
(56 KI/KM>*Mec. ),  ApxaHrembckoil  o0nacTu
(49 Kr/kM%-Mec.) 1 B Pecniybnuke Y amyprus
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K|

WMHTEHCMBHOCT b BbINajeHnA Cepbl

Ha CHEXHEIM NOKPOB B 3UMHUIA Neprog

2018-2019 rT. 1o ganHeM XCCT, kr/km2-Mec, |+
[] Het gannuix [ 20-40

[ <10
[ 1020

8 40-80
B >30

130°6

0%

st

WHTEHCUBHOCTL BbINAASHWA a30Ta

Ha CHEXHbIA NOKPOB B 3UMHWI NEPUOA

2018-2019 rr. no paHHbIM XCCM, Kr/kM2-Mec. j

[ ] Her pavneix [ 24-36
N <1z
[ 12-24

Bl 36-48
M >4

g

Puc. 2.26. IHTeHCUBHOCTH BBINAICHUS a30Ta HA CHEXKHBIN OKpoB B 2019 .
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(49 KF/KMZ'MCC.). Anamu3  puc. 2.26 103BOISIET
YTBEP)KIATh, YTO BEJIMYMHA WHTEHCHBHOCTH BBIIIA-
JICHUsI a30Ta B CHEXXHOM ITOKpOBE peruoHoB PO
3aBHCUT OT HAIMYMS HA UX TEPPUTOPUH IPOMBIILI-
JIEHHBIX KOMIUIEKCOB, & TAKXKE OT 3aCETIEHHOCTH TEp-
pUTOpUM U, KaK CIEACTBUE, OT KOJMYECTBa
ABTOMOOWJIBHBIX JIOPOT, HMMEIOIINX 3HAYUTEIBHO
6ompuryio oTHOCTh HA ETP, uem Ha ATP.

Ha 6onee uem 80% teppuropun PO cpenneme-
CAYHBIM MokaszaTesns pH mo pernmonam B 3UMHHM
neprox 2018-2019 rr. Haxomuncs B mpeaenax 5,5 —
6,5 enuHMUII, TO €CTh B OJU3KUX K (JOHOBHIM 3HAYE-
HusM (puc. 2.27).

Peruonsl ¢ nokazarenem pH 5,0 — 5,5 pacnono-
JKEHBbI, B OCHOBHOM, B LIeHTpaibHOi yactu ETP u na
IOxxnom Vpane. 3nauenus pH B nmanazone 5,5 —
6,0 xapakTepHBl AN IIEHTPAIBHBIX M CEBEPHBIX
peruonoB Ha ETP u ATP B pernonax Ha modepexne
Cesepnoro JlemoBUTOTO OKEaHa.

Maxkcumanbssbeie nokazarenu pH na ETP otme-
yeHbl B PecniyOnuke Bbamkoprocran (7,4) u B Kanu-
HUHTpajckoii obmactu (7,2) a Ha ATP - B
UykoTcKkOM aBTOHOMHOM Okpyre (6,9) u B Hpkyt-
cKkoit oomactu (6,7). B KanuauHTpaackoi o0macTy, B
YyKOTCKOM aBTOHOMHOM OKpYI'¢ OJIN30CTh HE3aMep-
3al0lIero Mops oOecrneunBaeT MOJLIeNIadyBaHHE,
NocKoJIbKY pH MoOpckol BOIbl OMM3KO K 3HAYECHHIO
pH=8, onpexnensemMoii, B YaCTHOCTH, IPUCYTCTBUEM

runpokapboHaroB. B Pecrnybnuke bamkoprocraH,
oOnagaromnieil pa3BUTBIMU OTPACISIMU IPOMBIIIUICH-
HOCTH, BKJIIOYas HeTeIOOBIBAIOILYI0, BO3MOXKHBI
3aMETHbIE OTKJIOHCHHsI OT (DOHOBBIX 3HAUYCHHH
ToKa3aTesei 3arpsA3HEeHUs] CHEKHOTO ITOKPOBA, BIIH-
siromux Ha pH.

Brimagenust 3arpsS3HAIOLIMX BELIECTB HAa CHEX-
HBIH TOKPOB, BKJIIOYas BBINAAEHHUS CEphl U a30Ta,
onpexaessitomiue pH cHeroBoil BOIbI, CBS3aHbl C
MIPOMBIIIUIEHHON JESTENBFHOCTRIO U C IPUPOJHBIMU
ocobennoctamu Poccuiickoii @enepanmu.

2.3.7. DoHOBOE 3arpsi3HEHUE
aTMocdepPHBIX 0CAJTKOB
(mo nauubsIM cetu CKOM)

TssKesbIe METAJIbI

JIst OIICHKHM XapaKTePUCTUK 3arpsi3HEHUs OCajl-
KOB OBUIM HCIIOJB30BaHbl PsAIbl HAOJIOJIECHUN C
okTsi0pst 2018 1. mo ceHTsA0pH 2019 T. (Teodu3mye-
ckuit Tox). CpeqHeB3BeICHHBIE TOJJ0BbIE (POHOBBIE
KOHIICHTpAIlMH CBHUHIIA B aTMOC(EpHBIX OcagKax
cocraBwin: Ha Tteppuropuu KaBkasckoro b3 —
okosio 4,0 mxr/n, Ilpuokcko-TeppacHoro B3 -
okosio 3,4 mkr/n, Actpaxanckoro b3 - okoiso
2,1 mxr/n, Boponexckoro b3 - oxomno 1,6 Mkr/m,
Anraiickoro b3 (Siimio) - 1,3 mkr/n. CpenHeB3Be-

CpefHeMecauHbIi pH B CHEXHOM NMOKPOBE
B 3UMHWIA nepuog 2018-2019 rr.
I no manHbIM XCCM, ea.

[ Hert ganneix [ 6,0-6,5
B 5055 [ 6570
[ 5560

17073

—{ 1807

1708

150°0

706 80 90

100°B 108 120°8. 130°8

Puc. 2.27. pH cuexnoro nokposa B 2019 r.
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IICHHAs TO/I0Basi (DOHOBasi KOHIIEHTPAIUS CBUHIIA B
aTMoc(EpHBIX OCajlkax Ha TEPPUTOPUHU BCEX 3aro-
BEJHUKOB B PacCMaTpUBaeMblii MEpHOj| ObUIa Ha
YpOBHE 3HAYCHWUH TMPEAbIIYNIMX JIET, JHU00
HECKOJIbKO BbIIIe (Tabm. 2.21, puc. 2.28).
MaxkcuManbHasi cpeTHEMeCs T YHas KOHIICHTPAIHSI

CBHUHIIA B 0CAJIKaX 33 TEKYIIHi reoPpu3nIecKuil rojy
Ha tepputopun Kaskasckoro b3 (37 mr/i) otmeua-
Jlach B MapTe M Obljla 3HAYUTEIILHO BBIIIE CPEIHUX
3a Tepuoj 3HadeHnd (MeHee 2,2 mMrk/m). KonreH-
Tpammu < 1 MKr/n HaOmonanuchk B OOJBIIMHCTBE
ciy4aeB (9 mecsIieB).

Ta6auna 2.21. YpoBHU colepikaHMs 3arpsA3HSIONINX BEIECTB B aTMOC(EPHBIX 0caiKkax (JOHOBBIX paliOHOB
1o pesyabratam HabmoneHnii CKOM u cpenneronossie KoHneHTpauu 3a 2018-2019 rr.

epuon CBuHel, MKI/1 Kaamuii, Mxr/n PryTh, MKI/1
3amnoBeJHUK .
Ha0IOIeHU Juanazon 2019 r. Huanazon 2019 r. Huanazon 2019 r.
Kaskasckuii b3 1982-2019 0,19 -69,0 4,0 0010-490 0,04 0001-224 1,7
Hproxcio- 1983-2019 | 0,2-696,0 3.4 000-200 | 0,08 001-800 0,94
Teppacusrit b3
Actpaxanckuii b3 1987-2019 0,05-91,0 2,1 0023760 1,5
Boponexckuii b3 1989-2019 0,18 -442 1,6 0025-190 0,075 0001-3110 0,8
Sitmio 1998-2019 0,25 -48,0 1,3 0011-125 0,11 0001-097 0,4
Ieprox bens(a)nupen, Hr/a cymma-JJAT, vr/a y-I'’XT'L, ar/n
3amnoBegHUK .
HaOIIO/ICHUH Juamazon 2019 . Jwnamnazon 2019 . Jwnamnazon 2019 .
Kagkasckwuii b3 1982-2018 005-610 1,12% 1,01 — 1811 135% 0,25 - 240 52,5%
Hproxexko- 1983-2019 005280 147% | 1,5-1729 | 750 [025-12960 | 49
Teppachslit b3
Actpaxanckuii b3 1987-2019 005-2.72 1,08* 1,5-994 99,0 0,3-1397 54,4
Bopouexckuii b3 1989-2019 005-104 1,28* 1,0 — 71748 45,1 0,23 -48.,9 8,0
Sitmo 1998-2018 01-140 1,05% 0,4-350 158%* 0,1 —398 29,1%*

HNO — 3HAUeHUe HUudice npedeia obHapydiceHus. * - 0aHHble nocieOHe20 200a HAOIOOeHUIL.

CBuHell, MRT/JT

Kagmmii, MKRT/a
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Puc. 2.28. I3MeHeHne CpeTHEr010BOT0 COAEPKAHUS TSDKEIIBIX METAJUIOB B aTMOC(EPHBIX 0CaKax
(onoBBIX pationoB B 2009-2019 rr. (reodusudeckue IT.)
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B IIpuokcko-Teppacuom B3  coxepkanue
CBHHI]Aa B aTMOC(EpHBIX OCaJKaX HaXOAWJIOCh B
nmuana3one ot 1,3 Mkr/m (ceHtssOpp) mo 7,4 MKr/n
(maif). MakcuManbHOE COJICpIKaHUE CBUHIIA OBLIO
3apukcupoBaHo B mac u uwHe: 7,4 U 6,9 MKr/a
COOTBETCTBEHHO.

CpenHeMecsYHbIE KOHIIEHTpPAIlMM CBHUHIA Ha
Tepputopun Acrtpaxanckoro b3 BappupoBamu B
JMara3oHe OT 3HAYCHUI HUXKe Tpejena oOHapyxke-
Hus (aBryct) no 4 mkr/n (ampens). CopepkaHue
CBUHIIA B aTMOC(EPHBIX OCaJKaX Ha TEPPUTOPUU
AcTpaxaHCKOTO 3allOBETHHKA B pacCMaTPUBAEMBIi
MEpPUO/I B OCHOBHOM HAaXOJWJIOCH B IHAINIA30HE OT 2
10 3 MKT/11.

B Boponexckom B3 MakcumalibHbIE KOHLIEHT-
pauuu ObUTH 3aduKcHpoBaHBl B Aekadpe 2018 .
(oxomo 3,4 mxr/m) u B mapte 2019 . (3,3 Mxr/m).
MuHuMalibHble KOHIIGHTpAIlMM CBUHIIA B aTMOC-
(bepHBIX ocankax (PUKCHPOBAIUCH B TIEPHOJT C UIOJIS
o CEHTSA0pb. B OCHOBHOM, B paccMaTpUBACMBIA
MEPHUOJ, KOHIIGHTPALlMW CBHWHIA HE IPEBBIIIAIN
3,5 mkr/n. MakcuManbHOE COJAEp’KaHHWE CBHHIA B
ocaakax Ha Tepputopuu Antaiickoro b3 ormeua-
JIoch B MapTe U ceHtsaope (4,1 u 3,0 MKr/1 cooTBeT-
ctBeHHO). ConepikaHue CBHHIIA B aTMOCHEPHBIX
0CaJIKax Ha TEPPUTOPUH ANTANCKOro 3aroBeJIHUKA
B paccMaTpUBaEeMbIil TIEpHOJl B OCHOBHOM HaXOJIH-
JIOCh B JWama3oHe OT KOHIEHTpalui ONM3KUX K
npeneny OoOHapyKeHHA 10 KOHIICHTPAIMH OKOJIO
1,5 mMkr/m.

I'omoBeie cpemHeB3BeIeHHBIE (OHOBBIE KOHIICH-
Tpaluyd KagMHus B aTMOCQEPHBIX OCajKaX COCTa-
Bunu: Ha Tepputopun Kaskaszckoro b3 - 0,04 Mxr/n
(6e3 yuera SKCTpeMajbHO BBICOKOTO 3HAYCHHUS,
oTMedeHHOTro B Mapte), [Iprnokcko-TeppacHoro b3 -
oxoio 0,08 mxr/n, Boponexckoro b3 — 0,075 mxr/m,
Anratickoro B3 - 0,11 mxr/n. CpeaHeB3BeIICHHBIE
roJIoBble ()OHOBBIC KOHIIEHTPAIIHS KaJIMUS B aTMOC-
(epHBIX OcaZKaXx Ha TEPPUTOPHU 3aMOBEIHUKOB B
paccMaTpuBaeMblil IEpHOA COXPAHMUINCH HA YPOBHE
MPEIBIIYIIETO ToAa, 3a HCKItoueHneM lIpuokcko-
Teppacnoro b3, roe otmeueno camxkenne (2018 r. —
0,2 Mkr/m) (Tabdm. 2.21, puc. 2.28).

Ha tepputopun Kaekasckoro b3 skctpemansHo
BBICOKAsi KOHIIEHTpAIMs KaMHus 3a paccMaTpuBae-
MblIii reou3nueckuii Toa Oblia 3aUKCUpOBaHA B
Mapre (3,2 MKI/7), TakXe TIOBBIIIEHHBIM OBLIO
comepxanus kaamus B asrycre - 0,11 mxr/m. B
oCTaJbHBIE MECSIIBl KOHIIEHTPAlUK BapbUPOBAIH B
nmuanaszone ot 0,01 (B saBape) mo 0,05 MKr/m.

B Ilpuoxcko-Teppacaom b3 conmepkanue kan-
MU B aTMOC(EpHBIX 0CaaKax BapbHUpOBajo B Iua-
na3one — oT Mmenee 0,04 mxr/nm mo 0,12 mxr/m, 3a
WCKJIIIOYEHHEM 3HAYeHus, 3a(pUKCUPOBAHHOTO B
nmekabpe 2018 . (0,030 mxr/m). Taxke, OTHOCH-
TEIBHO BBICOKUM OBLIO COJICpXKaHHsS KaaMusi B
utone - 0,12 Mxr/in. MuHUManbHble 3HaYeHUS! (UK-

CHPOBAJINCH B sIHBape, ()eBpaje U B aBI'yCTE - MEHEE
0,04 mxr/m.

Ha Ttepputopun BopoHexkckoro 3amoBenHHKa
MaKCHUMaJlbHble KOHIIEHTpAllMd KagMHsi OBUIH
3aukcupoBanbl B HOsIOpe u aekadpe 2018 r. (0,17
n 0,18 MKI/m cooTBeTCTBEHHO). B ocrtambHbIE
MecsLbl KOHLIEHTpauus KaaMus Oblla HUKe
0,1 MKT/71, ¢ MUHIMYMOM B aBT'YCTE M CEHTSIOpE.

Ha Tteppuropun Anrtaiickoro 3amoBeJHHKA
coJiep)kaHue KaJMHsi B OCHOBHOM BapbHpOBAJIO B
nuamasone 3Hadenuit ot 0,04 mxr/n go 0,12 Mkr/m,
3a WCKJIIOYEHHEM TIOBBIIIEHHOTO COJIEp)KaHUsI B
Mapte u ceHTsa0pe (0,24 u 0,28 MKI/1 COOTBET-
CTBEHHO). MUHMMaJbHBIE 3HAYEHUS COAEPKaHMSA
KagMHs B aTMOC(EpHBIX OCaaKax OTMEYalIHuCh B
okTs6pe 2018 1. u anpene 2019 1.

CpenHeB3BelleHHbIC T0/I0BbIe (POHOBBIC KOHIICH-
Tpauy PTYTH B aTMOC(EPHBIX 0CaIKaX COCTABHIIN:
Ha TeppuTopun Boponexckoro b3 - 0,8 mkr/m,
Anratickoro b3 - okomo 0,4 MKT/1, ACTpaxaHCKOTO
B3 - 1,5 wmkr/n, Ilpuokcko-Teppacnoro B3 -
0,94 mxr/n, Kaskasckoro b3 - 1,7 Mkr/m.

Ha teppuropun Kaskaszckoro b3 skcrpemanbHo
BBICOKasT KOHIIGHTpArus pPTYyTH Obuta 3adUKCHPO-
BaHa B SHBape, KOHLEHTPALUH, MPEBBILIAIONINE
1 MKT/71, hUKCHpOBaJIKCh B MapTe U aBrycre. MuHU-
MaJIbHOE CoJep KaHue PTYTH B aTMOC(EPHBIX Ocal-
kax Obuto ormeueHo B ampene (0,1 MKr/m), XoTs B
OOJBPIIMHCTBE CIIy4aeB KOHIIEHTPALUs PTYTH He
npesbimana 0,5 MKr/i.

Ha Tepputopun Ilpuokcko-Teppacnoro b3
TIOBBIILICHHOE COJCPKaHUE PTYTH B aTMOC(EpPHBIX
ocagkax (uKCHUpoBajoch B (eBpane, mMapre U B
ampesne. B ocTtanbHble MecsLbl COAEp)KaHUE PTYTH
He mpesbimano 0,5 MKI/1, a MUHMMaJIbHOE 3Hade-
Hue 3adukcupoBaHo B nekabpe 2018 r. - menee
0,06 MKr/i.

B 2018-2019 rr. Ha Teppuropun AcTpaxaHCKOro
b3 BbICOKHME KOHLIEHTpPALUU PTYTH B aTMOC(EPHBIX
ocaZKkax OTMEYaJlich B ampelie W aBrycTe, a B eB-
pasie, MapTe W CEHTIOpe - TPEBHIATH YPOBHH,
XapakTepHbIe Uid (OHOBBIX PaifoHOB. MHUHHMAaIb-
HOE 3HaueHHE ObIIO 3a()MKCUPOBAHO B HIOHE.

B Boponexckom b3 coxepxanue pryTH B
aTMOC(EpHBIX  OCaAKax  HAaXOAMJIOCh  HHUXKE
0,15 Mkr/n, a B OOJNBIIMHCTBE CIIyyacB - HHUXKE
0,1 MKT/71, 32 UCKITIOUCHUEM KOHIICHTpAIUH, OTMe-
yeHHbIX B Mapte (0,16 Mxr/m). MuHIManbHast KOH-
LHeHTpauusi  PTyTMH  Ha  YpPOBHE  IIpexena
oOHapyxeHus Oblia 3a)UKCUPOBaHA B HIOJIE.

Ha reppuropunm Amnraiickoro 3amoBeIHHKa
conepkanue prytd He npesbimano 0,05 Mxr/i, 3a
uckimouenneM wuioHs (0,11 mxr/m). MurnMaIsHBIE
3HAYeHHs COJAEPXKaHHS PTYTH B OCaJKax OTMeda-
JHCh B (peBpasie U Mae.

CpenneB3BelICHHBIE T0JI0BbIE (POHOBBIE KOHLICH-
TpaLUK MeIu B aTMOC(EPHBIX OCaIKaX COCTABMIIM:
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Ha teppuropun KaBkasckoro b3 - 10,9 mxr/m, [1pu-
okcko-Teppacuoro b3 - 5,1 mkr/n, Boporexckoro
B3 - 6,5 mkr/n, Anraiickoro B3 - 3,9 mkr/m, Acrpa-
xaHckoro B3 - 3,1 mkr/n. Copepkanue Menud Ha
tepputopun Kaskasckoro b3 3a paccMatrpuBaeMblit
MEPHOJT TPEBBIIAIO 3HAYCHUS MPEABIAYIUX JIET
(puc. 2.28).

Ha teppuropun Kakaszckoro b3 coxaepxanue
MeAH B aTMOC(EpHBIX O0CalKax HW3MEHSJIOCh B
IIUPOKOM JTHATA30HE: ¢ MUHUMAIbHBIMU 3HAYCHU-
MU, Ha YpOBHE TIpe/iena oOHapyKeHHs, B HOsOpe
2018 ., a Takxke B mrone u ceHtssope 2019 r. mo
MaKCHUMAaJIBHBIX - (92 mr/1m) B nexabpe 2019 T.

Ha tepputopuu Ilpuoxcko-TeppacHoro b3 B
OOJIBIIMHCTBE CIIy4aeB COJEpKaHUE MEIU B aTMOC-
(hepHBIX OcaJKkaXx HAXOJWIOCh B JIuana3one or 1,1
1o 2,9 mxr/n. TToBblieHHBIE ISl TAHHOTO TIEpHOJia
ypOBHH ObITH OTMeudeHHI B Aekabpe 2018 r., mapre
u anpene 2019 . u cocrasumm 28,0, 6,1 n 11 MKr/n
COOTBETCTBEHHO.

Ha Teppuropun Actpaxanckoro b3 conepxanue
MeIW BapbHpOBAJO OT YPOBHS Mpezena oOHapyxKe-
HUust 70 13 Mkr/n. MakcuMalibHasi KOHIICHTPAIUs
(13 MKr/n) OblIa OTMEUYEHA B HIOHE, 3 MUHHUMAJlb-
HbIe 3HAYCHHS (MEHEe 1 MKI/J) perucTpUpOBAIICH B
STHBape U CEHTAOpE.

B Boponexckom b3 Hambosbmiee comepikanue
MeIu B aTMOC(EpHBIX OCaJKax ObUIO OTMEYCHO B
ampesie, B OCTaJbHBIE MECSIBI - HE IIPEBBIIIAIO
10 MKT/11., @ B TEIUIBIN TIepHo (C Mast IO CEHTSOPH)
- 3,5 Mkr/n. MuHUMaIbHOE COIEPKaHHE MEIH
0TMEUaJoCh B UIOJE.

Ha rtepputopun Amnraiickoro 3amnoBeJHUKA
coliepkanue Meau BapbupoBaio ot 0,8 MKr/m mo
15,7 mxr/n. MuanMansHOE 3HaUeHHE ObLTO 3auK-
CHUPOBAHO B ampelie, a MaKCHUMajJbHOE - B HOSIOpe
2018 r. B ocTanbHbIe MecAIbl COAEp)KaHUE MEIIU HE
MPEBBIIIANO 8 MKI/JI.

XJiopoprann4ecKue mecTHIH/IbI

Ha tepputopun Ilpuoxcko-Teppacunoro B3 B
uccrnenyemsrii mepuoy (2018-2019 rr.) xoHueHTpa-
mu anbga-I' XTI B ocagkax coctaBuimu 12,8 HI/m.
Konnenrpamm [Namma-I'XHIT Obutt Ha ypoBHE
npeznena oOHapyxenus - 4,9 ur/a (tabm. 2.21).

CpenHemecsiaHass KOHIIGHTPAIMST CYMMBI U30Me-
poB I'XIII" B ocagkax Ha TeppUTOpUH AcTpaxaHc-
koro b3 B uccnenyemslii mepro BaprupoBaiia B Tra-
Ma3oHe OT Ipenena oOHapykeHus 10 286,6 Hr/a
(deBpans). MakcumansHOE cojiepyKaHue anb(a-n3o-
Mepa ObLIO 3aUKCHPOBAHO B Mag U MPEBBICHIIO KOH-
neHTpanuio 221 Hr/n. MakcuMmalbHOE CcollepKaHue
ramMmMa-u3omepa ObuUTo 3aduKcUpoBaHO B (eBpaie u
MIPEBBICHIIO KOHTICHTpAITHIO 223 HI/I.

CpemnemecsiaHas KOHIIGHTpaIus — aimb(}a-u3o-
Mepa I'XIII' B ocagkax Ha TeppuTtopuu BopoHex-
ckoro b3 B wmccnmemyemsblii mepwoj ObUTa HIDKE
npenena oOHapyxxeHus. CpeqHeMecsSYHbIe KOHIICH-

Tpauun ramma-uzoMmepa ['XIII, mnpesblmnaromue
npenen OOHapy>KeHUs, HaXONWINCh B JHara3oHe
3,6-26 ur/n. Konnentpanus ramma-uzomepa [ XTI
B siHBape U (eBpane Oblaa HUKE Ipeaena oOHapy-
KCHUSL.

Cpemuemecstanas  konnentpanus AT u ero
MeTaboIMTOB B ocankax Ha Tepputopun [Iprokcko-
Teppacaoro b3 B wuccmemyemslii mepuon Oblia
Onu3ka K mpeneny oOHapyxeHus. MeTaOonHThI
JJIE Obutn 4yTh BBIIIE Tpeaesia OOHAPYKCHUS.
JJI/1 B KOHLIEHTpAIUsX, BBIIIC Mpejea oOHapyKe-
HUS He Obul 3apeructpupoBad. CpemHeromoBas
cymma JJAT cocrasumna 92,7 ur/m.

B ocankax Ha TeppuTopun ActpaxaHckoro b3 B
uccrnenyeMelii nepuop conepxkanue T u ero
METa0OIUTOB BBHIILIE TpeAena OOHapyKeHHs ObLIO
3aperuCTPUPOBAHO B HECKOJBKUX MPOOax: KOHIIECH-
tpauuu JAJIE w JJJ] Haxoawiuch HUXKE Tpeiaena
obOHapyxenus, a JIJIT Obu1 BBISIBIIEH B TpeX oOpas-
ax. B octanpHBIX 00pasnax cpemHeMecsYHbIe KOH-
HEHTPAIlUK  WCCIIEIYyEeMbIX TMOJUTFOTAHTOB  OBLTU
HIDKe Tmpenena oOHapyxkeHus. CpenHeromnosas
cymma JIJIT cocraBuiia 99 Hr/m.

B ocankax na teppuropun Boponexckoro b3 B
WCCIIEyeMBI TIEPHOJ CpeIHEMeCsSJHas KOHIICHT-
parust [IJIT n ero MeTaboMTOB BO Beex oOpasiax
Obu1a HIDKE Tpezea OOHapyKeHHUsI.

2.3.8. 3azpazHeHue 8030yxa u ocadkos
no daunbim cmanuuit EMEIT

I'maBHyrO pons B (hOpMHUPOBaHWUU TpaHCTPAHHUY-
HOTO 3arpsi3HeHUS BO3AyXa M 0CaJKOB UIPAET mepe-
HOC BBHIODOIIEHHBIX B arMocdepy KHCIOTO-
00pa3yloluX COEJUHEHHH, TJIABHBIM 00pa3oM,
ra3000pa3HbIX OKCHJIOB CepHl U a30Ta. B xone mamnb-
HETO TiepeHoca B aTMoc(hepe MPOUCXOIUT UX XUMHU-
yeckasi TpaHchopMaIsl 0 KHCIOTHBIX HOHOB U
(hopMUPYIOTCSl BBHIMAJCHUST HA TEPPUTOPHH COCE/I-
HUX CTpPaH B BUJE KHUCIOTHBIX OCAJKOB M CYXOTO
OCAXKJEHHUS a’po30Jiell (TpaHCTpaHUYHOE 3arpsi3He-
HUe). B paMkax BEIONHEHUS MEXTYHAPOTHOM
«CoBMecTHOW TIporpaMMbl HaOMIOIEHUS U OIEHKH
pacrpocTpaHeHUs 3arps3HUTENeN BO3AyXa Ha 00b-
e paccrosiaus B EBponie» (EMEII — Co-operative
Programme for Monitoring and Evaluation of the
Long-range Transmission of Air Pollutants in
Europe) B 2019 r. mpoBoaminch HaONIOACHUS Ha
yerbipex craHiusax EMEIL, pacnonoxeHHbIX B
ceBepo-3amagHoM pernoHe Poccum (SIHHMCKOCKH,
[lunera) m B meHTpanbHOW 4YacTu EBpomerckoit
Poccun: Ha cranmusax [lanku (ror MoOCKOBCKO#
obnactu), Jlecnoit  3amoemnuk  (TBepckas
00mactp). OCHOBHBIE HM3MEpPEHHS IO Iporpamme
mountopuara EMEII npeacrasnsior coboif pery-
JSIPHBIA aHANMHW3 COAEPIKAHWS B BO3AYXEe M aTMOC-
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GdepHBIX ~ OcagKkaXx ~ OCHOBHBIX  XHMHUYECKHX
COCIMHEHHUH, OIPENeNSIOINX KHCIOTHO-LIEeI0Y-
Hoii OanaHc. [lo pe3ynabraram 0OpabOTKH TOIOBBIX
MacCHUBOB JIaHHBIX MOHUTOPHHTA, TOIYyYEHHBIX B
palioHaxX pa3MEIlEHUs CTaHLUM, OLICHEHBl BEJU-
YMHBI aTMOC(EPHBIX BBHINANEHUH Ha 3EMHYIO
MIOBEPXHOCTh CEPBI M a30Ta, 00pa3yIoKX MPUOPH-
TETHbIE KUCJIOTOOOPa3yIOLINe COSANHEHNUS.

IIpn wmcmonb30BaHMK TPAAWLUOHHOTO aHAJIH3a
CTETIEHN 3aKHCIICHUS aTMOC(EpHBIX OCAJKOB IO
BennunHe pH, mokaszarento KOHLEHTpauu CBOOO-
HBIX HOHOB BOJOPOAA, HEOOX0AUMO YUUTHIBATH, YTO
OH TaKXKe XapaKTepU3yeT COOTHOLIEHHE AaHHOHOB
3aKHUCIIAIOUINX COCAWHEHWH W ILEJIOYHBIX HEHTpa-
TM3YIONIMX KaTHOHOB, oOpasyromuxcs u abcopOu-
pyeMbIX B 00JayHBIX CIOSAX B Xone mepeHoca. Ha
3TO COOTHOILICHHE BIUSIOT KaK IPUPOAHBIE, TaK U
aHTpornoreHHsle (akTopsl. s pa3iauyHBIX paiio-
HOB 3€MHOTI'0 IIapa ¥ B pa3Hble ce30Hbl pH aTtmoc-
(epHBIX 0CaJKOB BapbHPYETCS B BECbMa IMUPOKHX
npenenax, BHYTPU KOTOPBIX OCagKH YCJIOBHO
MOJKHO TOApa3fenuTh Ha: kucisle (mpu pH <4),
cnabokucneie (4 <pH <5), mpupomHO-HEHTpab-
Hele (5 <pH<7) u cmabomenounsie (pH>7). B
2019 r. kucneie ocanaku (pH <4) mpakTuuecku He
HaOJII0AINCh; HA BCEX CTAHLUIX MOBTOPSEMOCTD
BBINaAeHUI arMochepHbIX ocankoB ¢ pH ot 5 1o 6
npesbimana 50% (tabmn. 2.22).

BenuuuHa BbIMAJEHUNA COEMHEHUN CEphl U
a30Ta Ha MOJCTHJIAIOIIYIO MTOBEPXHOCTH MO3BOJISET
OLICGHUTb  CTENEHb  HEraTHBHOTO

BO3JIEUCTBUS

3arpsi3HEHUsT aTMOc(epbl Ha COCTOSHUE OKpPY’Karo-

mel cpenpl. Tak, B OOJATOCPOYHOM TNEPCIEKTHBE
M30BITOYHOE TIOCTYIUICHHE 3T K BEIIECT B MOXKET
MPUBECTH K 3aKUCIICHHUIO IMOYBEHHBIX PAacTBOPOB H
YXyIIIEHUIO CBOMCTB MOuBBL. [loTOK 3arps3Hsio-
HIMX BEIIECTB M3 aTMOCQEphl MOCTYMaeT ¢ aTMOC-
(epHBIME OcasikamMu (BJIa)KHBIC BBITAJICHUS) U TIPU
ocaxJieHH! (TIOTJIOIICHNH) BEIECTB B BHJIE TA30B U
a’pPO30JIbHBIX YaCTHI Ha MOACTHIAIOILYI0 HOBEPX-
HOCTh (cyxue BbinajgeHus). [IoTok BiIaKHBIX BbINa-
JIEHHUH cephl U a30Ta (HUTPATHOTO U aMMOHUIHOTO)
Ha TIOACTHJIAIOIIYIO ITOBEPXHOCTh OIpEnesieTcs
KOHIICHTPAIUSMH OCAJIKOB 3THX COCMHEHHH.

Ilo naHHBIM MHOTOJIETHHX HaONIOOCHHUH CYJib-
¢bar-uoH SBISETCA TOMUHHUPYIOUIMM KHCJIOTHBIM
AQHUOHOM B COCTaBE MOHHOTO OajaHca aTMOC(EPHBIX

ocagkoB mia Bcex crtaHmmud EMEIL, ero Bximapg
coctaBisieT 17-31%, olHaKo BKJIAAbl HUTPAT-UOHA
Y MOHOB aMMOHMSI TAK)XE JOBOJIBHO CYIIECTBEHHBI —
7-15% u 10-22%, cooTBeTcTBeHHO. CpenHeronoBas
KOHIIGHTpalust CyJib(aTHOW cepsl B OcCaIkax B
2019 r. cocraBnsna 0,54 mr S /n Ha cranumd SHU-
ckocku, 0,95 mr S/n Ha cranuuu [Tunera, 0,54 mr S/n
Ha ctanuuu JlecHoit 3amoBeguuk, 0,62 mr S/m Ha
craunuu Janku (B paiione I[Ipuoxcko-TeppacHoro
OouocdepHoro 3amoBenHuKa). Hammenwinee 3Hade-
HUAE CPEAHETOJO0BON KOHIIGHTpAIlMH a30Ta COCTa-
Buino 0,07 MrN/m  Ha craHumM  SIHMCKOCKH
(MypMmaHcKkast 00I1.), Ha TEPPUTOPHIX OOJIee HIU3KUX
UIMPOT BAAIH OT IPOMBIIUIEHHBIX PAilOHOB U KpyII-
HBIX TOpooB (craniuu [lunera u JlecHol 3amoBen-
Huk) 0,07 -0,16 mr N/1, Ha crannuu JlaHku —
0,18 mr N/n. Jlnama3oH BapbHUpOBaHUS KOHLIEHTpa-
M MOHOB aMMOHHUSA B ocankax cocraBuia 0,14 -
0,54 mr N/;i1. Bo BHyTpUTO0BOM X0]1¢ MaKCUMaJIb-
HbI€ KOHILIEHTPAIH CyJIb(paToB B pailOHaX CTaHLIUH
EMEII nabmtoganvce B BECEHHUM U OCEHHHUN TIEpH-
O7Ibl, TIPU TPEBBIILICHUH 3HAYEHUH B XOJIOJHBIN
nepuoa Oojee WeM B 3 pa3a IO CpPaBHEHHUIO C
terutbiM. Hanbonee BrICOKas KOHIIEHTpANHs HATpPa-
TOB ¥ MOHOB aMMOHHUS B OCaJIKax Takxe HaOiroma-
JIach B XOJIOJIHBIN Mepuo roja.

PaccuntanHble 0 cpenHEB3BEILICHHBIM KOHIICH-
TpausM U MECIYHBIM CyMMaM BBIMIABIIINX OCATKOB
BEJIMUMHBI BIAYKHBIX BBIMACHUH JJIs1 palfOHOB CTaH-
i cocrapisud B 2019 r.: 0,32-0,69 u 0,16-0,43 /M2
B TOJ JUI1 CEphl M CYMMapHOTO a30Ta COOTBET-
ctBeHHo. [[nst Bcex cranuumit EMEII notoku Biaxk-
HBIX BBINQJICHUIA CEpbl U a30Ta B 3UMHUU IEpUOJ
ObUIM CYIIECTBEHHO HIDKE, YeM B JeTHHW. Jloms
aMMOHHUITHOTO a30Ta cocTaBmia okoio 60% oT cym-
MapHOTI'0 BJIYKHOTO BBINAJEHUS a30Ta.

Bapuanuu BbiniajieHU 32 MHOTOJIETHUNA TIEPUOL
CBSI3aHBI C MEXTOJJOBOM H3MEHUYHMBOCTHIO CYMM
OCaJIKOB U MOTYT COCTABUTb AECITKU IMPOLEHTOB
OT CPEIHEMHOTOJIETHUX 3HauYeHU. [I3MeHeHue 3Ha-
YeHUH TOMAOBBIX BBITIAJICHUI Cephl U3 aTMOCHEPHI C
ocagkamu Ha poccuiickux craHuusx EMEII npen-
craBieHo Ha puc. 2.29. Ilpu oTHOCHTEIHHO OOIB-
oIOM  BapHallMM TOJOBBIX 3HAUYEHHUU  MOXKHO
OTMETUTh NPAKTHYECKH OTCYTCTBUE BBIPAXKEHHOTO
YMEHBIUICHUS CYMM BIIQXHBIX BBINAJCHUN 3a
nepuon netictBust ['eTreboprckoro mpoTokoa (Imo-
nucad B 1999 T1.) U HE3HAYUMBIMH XapaKTEPHCTH-
Kamu JuHeiHHoro TpeHaa. 1o pe3ympraTtam pacuera

Ta6auma 2.22. KuciaoTHOCTh aTMOC(HEPHBIX 0CaIKOB

Crramus pH. cpemmee Hounst mpo6 B nuanazone pH, %
<4 4-5 5-6 6-7 >7
SIHUCKOCKH 5,61 0 6 53 39 3
IIunera 5,41 2 11 56 31 0
Jlecnoii 5,12 0 32 60 7 1
Janku 5,49 0 9 72 17 2
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2.3. OueHKka cocmosiHUS U 3a2psi3HeHUs ammMocgbepsbl

MHOTOJIETHUX BBINIaJICHU CYMM HUTPATHBIX W
aMMOHMMHBIX COEIMHEHUN C OCaJKaMH, MpeJCTaB-
JeHHBIM Ha puc. 2.30, B LIEJIOM OTMEYAETCs POCT
BBINIAJICHUI a30Ta HA CEBEPHBIX POCCUMCKUX CTaH-
nusax EMEIL Temnsl 3TOro pocra pa3iaudHbl OT
CTaHIMM K CTaHLMH, YTO MOXKET OBITH CBSI3aHO C
BBICOKOW MEXTOJOBOW BapHaOETbHOCTHIO 3HAUE-
HUH.
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Puc. 2.29. MHoroNeTHHE BHINTAACHHUA CYIb(aTHON Cephl
u3 atMocdepsl ¢ ocaakaMu Ha ctannusx EMEIT
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Puc. 2.30. MHoTONETHHE BBITIAJICHHSI CYMMapHOTO a30Ta
(HUTpPATHOTO ¥ AaMMOHHUIHOT0) U3 aTMOChEpHI
¢ ocagkamu Ha crannusax EMEIT (r N/M2/F0}I)

Jis XapakTepUCTUKU CTEIeHH JKOJIOTUYECKOH
OIIaCHOCTH, BBI3BIBACMOI MOCTYIIJICHUEM I/I36I:ITO‘I-
HOTO COZAEPXKaHHA KHCIOTOOOpa3yoIINX BEIIECTB
u3 armocdepsl, B nporpammax Konseniun EJK
OOH (Bximrouass EMEII) ucnons3yercss cpaBHCHHE
aTMoc(hepHBIX BHINMAJEHUA C YPOBHSAMH KpHUTHYEC-
KHX  HAarpy3oK, pacCUMTaHHBIX C  Y4ETOM
YYBCTBUTCIIBHOCTH IIOYB K IIOTOKY BCHICCTB U3
aTMocepsl B YacTH M3MEHEHHUS UX CBOWCTB B
JIOJITOCPOYHON TEPCIEKTHBE NPU YCIOBHH, YTO
9KOCHCTEMBI MOTYT BBIIEPKHUBATh BO3ACUCTBUE
KOJIMYECTBA  IMOAKHUCIIIONIMX  BBINAJICHUH  0e3
Kakoro-nubo ymepba. BeanuumHB KpPUTHYECKUX
Harpy30K OIICHEHBI JJsl pasHbIX TeorpaduvecKkux
paliloOHOB C  HCIIOJIb30BAaHUEM  METOJAMYECKUX
pexomenmarnuit EOK OOH, omgnako mist azora oHU
SBIISIOTCS. OPHEHTUPOBOUHBIMA. llocTyruieHne wu3
atMoc(epbl pacCUMTBIBA€TCS B BHIE OOIIUX

(CyMMBI CyXuX W BIQXKHBIX) BBHIMaJEHUI BCeX
XHMHMUYECKUX COEAUMHEHUN Cepbl U a30Ta, MPU 3TOM
COTJIaCHO paHee BBIMOJIHEHHBIM OLIEHKaM IS
poccuiickux cranuuiit EMEII Bknan cyxux Beinaje-
HUll coctaBisieT 0koyio 40% OT 00IIMX I Cephbl U
okoJio 10% niga asora. IlociienHee MOKHO CUMTATh
HECKOJIBKO 3aHMKEHHOM OLIEHKOW, IOCKOJIbKY
MporpaMMa MOHUTOPHHTA HA POCCUMCKUX CTaHIIUSIX
EMEIl He BkIOUaeT H3MepeHHUs] ra3z000pa3HOi
a30THOM KUCJIOThI, aMMHaKa 1 OKCUJIOB a30Ta.

CpaBHEHHE TOJOBBIX BBIMAJCHUUA CEPBHl U
CyMMapHOTo aszora c ocagkamu B 2019r. m
3HAUEHUH KPUTHYECKUX HArpy30K IO ATUM
3JIEMEHTaM JJi1 PallOHOB PACIOJIOKEHHUS CTaHIIUM,
MIPEJICTABIICHHBIX B Ta0m. 2.23, O3BOJISAIOT CAENaTh
BBIBOJI, YTO BBIMAJCHUSI CEPHI CYIIECTBEHHO HIDKE
YPOBHSI KPUTHUECKUX HArPy30K s 3amaJHBIX U
LEHTPAJIIbHBIX paiioHOB Poccum, Haxomsarcs Ha
YPOBHE WM HEMHOTO IPEBBIMIAIOT (B OTAEITHHBIE
ToIbl) pacdyeTHBIE KPUTEPHH B CEBEpO-3amagHBIX
gactax ETP. [Ins a3ora Ha CEBEpPHBIX CTaHLMIX
EMEII cymMapHble BBIIQACHUS Takke OJM3KH K
KPUTHYECKUM 3HAYCHUSIM, 4TO SIBIIIETCS
TPEBOXKHBIM CHUTHAJIOM C YYETOM CYIIECTBYIOIINX
TCHICHIMHA W3MEHCHHWS BBITaJACHHN a30oTa C
ocaJikaMH K POCTY roJi OT roja.

2.3.9. 3azpsizHeHue 8030Yyxa u ocadkos
no daunvbim cmanyuit EAHET

Ha asuarckoit Ttepputopuu Poccum c¢ 2000 r.
paboTaroT 4 craHIK MeXIyHapoaHo! CeTn MOHH-
TOpPHHIA BBINAACHUS KHUCIOTHBIX OcagkoB B Boc-
tounoit Asun (EANET): Tpu B paiione o3. baiikan -
Upxkytck (Topoackas), Jluctesiaka (pernoHanbHas)
u Mouns! (¢poHoBas); ogHa B IIpuMopckoM kpae —
[Ipumopckast (peruoHanbHas).

[To manabM m3mepenuit B 2019 r. cpemneroo-
BOE COZepKaHHE T'a30BBIX MpHMecel B BO3AyXe Ha
BCEX CTAHIMAX BO3POCIO IO CPABHEHUIO C MPEIbI-
OymmM rogoM. Haubonemmii poct Habmaromancs mist
aMMHakKa, ero CpeJHeroJoBast KOHIIEHTpalus OKa3a-
Jach BbIIIE WM ONM3Ka K CpEAHEMY MHOTOJIETHEMY
3a nocaennue 10 ner. Cogepxanne SO, Ha CTAaHINU
JlucTBSHKA HPEBBICWIO YPOBHH, OTMEUYCHHBIE Ha
npyrux cranmusx EAHET. B 2019 r. ormeueno
CHIDKEHHE KOHIEHTpAIMi a30T- M CepocoAepka-
IIMX a’po30jield B I€JOM Ha BcexX craHmmx. Ha
cTaHu MOH/IBI KOHIIEHTPAIMH HUTPATOB MPUOIIH-
3UJINCh K YPOBHIO CpPEJHEro MHOIOJETHEro, a B
IIpumopse ux 3HaueHus crTaOwiIM3upyroTcs. B
o0IIeM CoCTaBe B3BELICHHBIX YaCTHL HanOOJIbLINE
KOHILIEHTpAallUM 3a BEChb NEpHOJ HaONIONeHHs Ha
Bcex craHuusax EAHET xapakrepusr ans cynbda-
ToB, ompenersromux 40-60% cocraBa atmocdep-
HBIX a’po3onedl mo macce. Haumbosee Bricokue
3HA4YECHUS] COAEP)KAHHUS NPAKTUYECKH BCEX HOHOB
XapakTepHbI 115 a3po3oneit B [IpumopckoM kpae,
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Tabsmna 2.23. CpaBHeHUE rofIOBBIX BIAXKHBIX BbInafeHuii B 2019 r. u KpUTHYECKUX HArpy30K Cephl U a30Ta B pailoHax
pacnonoxxenust poccuiickux craniuiit EMEIT

BrnaxHble BBINTQACHUS U KPUTUYIECKHE BrnaxHble BRINIQACHUS U KPUTUYIECKHE
Cranuus HArPY3KH TS CePBI, T S/M/ToxT Harpy3Kku U1 a30Ta, T N/M2/roj
Brinagenust Harpyzku Brinagenus Harpy3zku
SIHuckocku 0,38 0,32-0,64 0,43 <0,28
ITunera 0,69 0,32-0,64 0,16 <0,28
JlecHoit 0,45 1,6-2,4 0,28 0,56-0,98
Hanku 0,32 1,6-2,4 0,18 0,56-0,98
10 | o 10 —
Xo0JI0AHBIH Ce30H K TenJblii Ce30H
K
8 Mg 84
ITpumopckas Mg
mNa
6 1 6 B Na
uCl IIpumopckas
uCl
41 mCa 41 ECa
JIucrBsiHKA e JIucrBsiHKa s
27 2 7 MoHJBI
MoHsl ENO3 mNO3
0 R = = e =2 == 4= === 4 = LIk
PN N NN SN IS O 9 S 9
ST AN WY ST AN WY ST AN WY ST NN PR ST AN W
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Puc. 2.31. I3MeHeHus cpeHEro XUMHUYECKOT0 COCTaBa a3po30Jeit (MKF/M3) Ha ctanuuax EAHET
B XOJIOHBIN (cJIeBa) M TEIUTBIN (cripaBa) ce30HbI o HabmroneHwmsiM B 2000-2019 rr.

Il TaKXKe 3aMETEH W 3HAYUTEIbHBIN BKIIAJ a30T-
conepkamux coeguHeHuit (puc. 2.31). B paiione
o3epa baiikan coxpassutiuck 0ojiee HU3KHE 3HAYE-
HUS, a CoJepKaHue MPAKTUIECKH BCEX OCHOBHBIX
WOHOB B ad’po30JisIX BO3AYyXa yMEHBIIUIOCH
BJIBOE.

B rogoBom xoj1e a3po3odeii cyibdaTroB u HUTpa-
TOB Ha PETHUOHANBHBIX CTAHIIUAX XOPOIIO BRIPAKECH
MaKCUMyM B 3UMHHUH ce30H. [ns JIucTBsHKUA U
ITpumopckoit cpeHece30HHbIE KOHIIEHTpaIUHU Mpo-
JOJDKAM CHIDKATHCS 110 CPABHEHHUIO C TMEPHOIOM
2007-2011 ropos. B enom ypoBeHb KOHLIEHTpAIUil
CTal HHUXE 3HAYCHUM, 3apETUCTPUPOBAHHBIX B
HayaJie Mepuo/ia MHOTOJICTHUX H3MEPECHHUIM.

KoHnmeHnTpamu cepo- W a30TCOMEPIKAIIUX Be-
LIECTB B BO3/yX€ HAa CTAHLMUSX B palloHe 03. baiikan
MPOJOJDKAIOT ~ CHIDKAThCSI HA  CPETHErOZ0BOM
YpOBHE IO cpaBHeHHIO ¢ mepuogom 2015-2017 rr.
(puc. 2.32). Ha crannuu IIpumopckas B 2017-
2019 rr. conepxanue B atMochepe cepo- U a30TCo-
JIepIKalTuX BEemecTB (HUTPATOB U MOHOB aMMOHHUS)

B a’po30JsiX OBUIO 3HAYMTEIBHO MEHBIIE 110
cpaBHeHuIo ¢ epuogom 2013-2015 rr.

B magane 2019 r. B 3uMHHE MecCSIBl B paiioHe
craamuu llpuMopckas HabIIOHamOCh aHOMAIBHO
HHU3KOE€ KOJMYECTBO ocamkoB (MeHee 1-1,5 MM B
Mecsn). Kak u B mpenpiaymuye rojsl, coaep kaHue
cyib(haTOB B BECCHHHMX OcajkaX, Obu10 B 3-7 pa3
BBIIIIE, YEM B JIPYTHE MECSIIBI I'0J1a, 3 KOHIICHTPALUU
HUTpaTOB B TedeHne Bcero 2019r. wumenu
CpaBHHUMbIE 3HAYCHMS.

B 2019 r. ce30HHBIC U3MEHEHUSI BHIIAJCHUM Be-
IIECTB OMPEACISUIUCH TIaBHBIM O0pa3oM T'OJIOBBIM
XOJIOM OcajikoB. HaubGosble moToKu HUTPATOB U
CyJib(haTOB OTMEYCHBI B pailOHE CTaHIMH B Mac U
asrycre (NO;™: 0,17-0,28 r/m® u SO,% - 0,23 /M%),
B Hayase ocenu: NO3™ - 0,19 r/M2; SO42’ -0,26 F/Mz,
a 3a BCe MECSIIIBI XOJIOTHOTO CE€30HA BIaKHBIE BhITIA-
nenus He npesbicuin 0,29 /m> s NO3™ u 0,53 1/
M2 st SO42' (puc. 2.33). Brmmagenus 3a 2019r.
coctaBunu: cynbdatoB - 0,27 /M2, HUTPATOB -
1,0 r/m2, ammonust 0,37 /m>.
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2.3. OueHKa coCmosiHUSI U 3a2psi3HEHUsT amMmocgepbl
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Puc. 2.33. 'onoBo#i X0/ KOHIEHTpaLWii (BEpXHHIA) U BbIAJCHUI (HMKHUIT) OCHOBHBIX KHCIOTOOOPa3yIOINX HOHOB
¢ ocaakamu B paiione ctanimu [Ipumopckas (for JamsHero Boctoka) B 2019 1.
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2. OueHKka aHMpPONo2eHHO20 GIUSHUS Ha KITUMamuUYecKy cUCmeMy U COCMOosIHUE OKpyxaroweli cpedbi

2.4. ColdepxcaHue 3a2pa3HaoWUX 8ewecmas 8 nousax

u pacrmumesivHocmu

2.4.1. Codepicanue 3azpasHarowux
eewjecme 6 nousax u pacmu-
meavHocmu (no daHHbLM cemu
CK®M)

CraHIMM KOMIUIEKCHOTO ()OHOBOTO MOHHTO-
punra (CK®M) opranu3oBaHbsl B Ipezenax ocobo
OXpaHAEMbIX TPHUPOJHBIX TEPPUTOPHH (emepab-
HOTO 3HA4YEHHUS - B OMOC(EPHBIX 3aNOBEIHHUKAX H
HAI[MOHAIBHBIX TapKaX, KOTOpBIE MPUYPOUYEHBI K
OCHOBHBIM OHOKJIMMATHYECKUM 30HaM €BPOIICH-
CKOH M a3maTckoil yactd Poccuu, a Taxke K o0Ja-
CTSM BBICOTHOW mosicHocTtu (puc. 2.34). Bce atm
TEpPUTOPUM, 3a HCKIOUeHueM AmnTaiickoro b3
(Slimo), BKTIOYEHBI BO BeeMupHyro ceTh onocdep-
Helx pesepBaroB IOHECKO. VpaneHHocTs OT
HMCTOYHUKOB 3arpsi3HEHUs, OTPaHUYCHUE AHTPOIIO-
TEHHOW HAarpy3Kd, MaKCHUMallbHas COXPaHSEMOCTh
HA3eMHBIX U BOJHBIX DKOCHCTEM B X €CTECCTBEHHOM
COCTOSIHMHM  TIO3BOJIAIOT ~ CYUTATh  IIOCTYIUICHUE
3arpsI3HSIONIMX BEMIECTB Ha MOMOOHBIX TEPPUTO-
pusx (OHOBBIM U OIIEHWBATh HA PTOH OCHOBE Mapa-
METPBI TJI00aJIbHOTO PACCEHBAHUS TOJUIIOTAHTOB B
o6uocdepe.

Ha mporsoxernu Oornee 25 JieT Ha MOCTOSITHHBIX
mpoOHBIX mromanakax CK®M, BEIOpaHHBIX B HAHOO-
Jiee TPEICTaBUTENbHBIX OHOTeONeH03aX, C Iepho-
JUYHOCTBIO 1 pa3 B 3-5JeT mpoBOIATCS PEryJIsip-
Hble HAOMIOJCHUS 3a COJEp KaHUEM 3arps3HAIONINX
BEIECTB B MOYBaxX U pactuteibHocTh. B 2019 1. nan-
HbIe HAOJIOACHUS TPOBOIIINCHE B BOpPOHEKCKOM,
Kagskazckom, Actpaxanckom, Bomkcko-Kamckom u
AunraiickoM (Sitnio) 6rocepHbIX 3al0BEAHUKAX.

OT60op TPoO KOMIOHEHTOB CHUCTEMBI «IIOYBa-
pacrenune» Ha CKOM ocymiectusercs mo yHupu-
nupoBaHHOU cxeme. CMemIaHHbIE OOpa3Ibl IOYB
OTOMpAIOTCS METOJIOM KOHBEPTAa: B TPABSHHUCTHIX
sKoCHCTEMaX ¢ ruomaan 100 m? u3 BEPXHET0 MUHE-
pasibHOTO Ciiosi mpoduinst Ha TyomHy 10 cMm, a B
JIECHBIX DKOCHUCTEMAX - ¢ mmiaomaga 2500 M2 m3
TOPU30HTA JIECHON MOJCTHIIKU M U3 HIDKEIEKAIUX
MUHEpPAJIbHBIX TOPU30HTOB Ha TayOmHy 10 cm.
Cpemaue mpoOBl PaCTUTEIILHOCTH OTOHMPAIOTCS U3
X (OTOCHHTE3WPYIONINX dYacTel Mo (paKInsIMm:
JUCTBAa M XBOS JPEBOCTOEB, HA/[3€MHAsl 4acTh pa3-
HOTpPaBhbsl, rTaMeTO(UTHI MOXOBOTO sIpyca.

@DoHOBOE cOIep:KAHUE 3arps3HAIIUX Be-
1IEeCTB B MOYBax

3a MHOTrOJICTHHM TIEPUOJ] HAONIOJCHUI Ha
CK®M Bean4uHbl CoJIepKaHUs TSKEJIBIX METAIOB
B BEPXHUX TOPU30HTAX MOYB B IIEJIOM ObLTH OJH3KH

K OLICHKaM CPEIHEMHPOBBIX KIAPKOB 3JIEMEHTOB B
BEpXHEW 4YacTH KOHTHMHEHTaJbHOW 3E€MHOM KOPHI,
YCTAaHOBJICHHBIX BO BTOPOH MmoioBHHE XX BeKa U
YTOYHEHHBIX B HOBeliiee Bpems (Tabm. 2.24).
UckntoueHne cocTaBisieT NOBBIIICHHBIA AWana3oH
BaphUPOBAHUS COACPKAHUSI COCTMHECHHWN CBUHIA B
TOPHBIX OYpBIX JIeCHBIX TouBax KaBkasckoro b3,
KOTOPBIH 00YCIIOBJICH JIMTOJIOTHICCKON oOorarieH-
HOCTBIO 3THM 3JEMEHTOM MATEPUHCKUX TPaHUTO-
THEWCOBBIX  MopoJ  Ambnuiicko-I mManaiickoro
CKJIaJ4aToro mosica.

3a MOCIEAHIO JIeKaTy HAOMIONCHUNA I BEJH-
YUH BaJOBOIO COJECPXAaHMUS B IOYBAX TSDKEIIBIX
METAJUIOB XapaKTepeH LIMPOKUI pa3mMax BapbUpOBa-
HUS CO CIIEAYIOLIEH KPaTHOCTBHIO MPEBBIIICHUS MaK-
CHUMAJTbHBIX KOHIIGHTPALUH HaJl MUHUMATbHBIMU:

- ISl COeMHEHUH CBUHIIA - B 3-5 pa3 I MOYB
HIT Cmonenckoe Iloosepre, KaBkasckoro, Bomxc-
ko-Kamckoro, Anraiickoro (fitmo) u baprysunc-
koro Bb3; B 8-14 pa3 s mouyB AcCTpaxaHCKOTO U
IIpuokcko-TeppacHoro b3; B 24 paza ansg mnous
Boponexckoro b3;

- JUTSI COeTMHCHUNA KaaMus - B 3-6 pa3 sl Mo4B
HIT Cmonenckoe [Too3epre, KaBkazckoro u Acrtpa-
xaHnckoro b3; B 11-17 pa3 ayist mouB BopoHesxkckoro,
Bomxcko-Kamckoro u Anraiickoro (Aiimo) b3; B
33-70 pa3 mns nous Ilpuokcko-TeppacHoro u bap-
ry3uHckoro b3;

- UIS COEOMHEHWH Memu - B 2-5 pa3 Il 1MoYB
Boponexckoro, KaBkazckoro, AcTpaxaHCKOTO U
Baprysunckoro b3; B 7-9 pa3 g mous HII Cwmo-
nenckoe [loozepre, Bomxcko-Kamckoro u Anraii-
ckoro (Aitmo) B3; B 109 pa3 mist mous [Ipuokcko-
Teppacnoro B3.

Cropaguueckoe TMOBBIMICHUE KOHIICHTPAITHi
TSDKEJIBIX MeTauioB B mouBax I[Ipuokcko-Teppac-
Horo u Boponexckoro B3, rme oTrmeudeHo cymie-
CTBEHHOC pAaCIIMpPCHUE AMana30oHa BapbUPOBAHUS
KOHTPOJUPYEMBIX MOKa3aTeei, MOXKET CBUICTEIb-
CTBOBATh 00 AMU30/1aX YBEIIMYCHHS aHTPOIIOTCHHOMN
Harpy3Ky Ha Ha3eMHBIC SKOCUCTEMEI LleHTpansHOTro
(benepamsHOTO OKpYTa - MPOMBIIIUICHHO Pa3BHTOTO
PEruoHa ¢ NOBBIIIEHHOW MJIOTHOCTBIO HACEICHHUS.

CornacHo JaHHBIM MOCIEIHUX CPOKOB MOHHUTO-
PUHTOBBIX HAOIOJCHUN, KOHIECHTPAIMH COCIHHE-
HUW CBUHIIA, KaIMHUS U MEIU B TOBEPXHOCTHBIX
ropu3oHTax mouB CK®M, kak nmpaBuio, yKiiaasiBa-
I0TCSI B JHMANa30HBl BapbUPOBAHMS ITIOKa3aTeseH,
YCTaHOBJIECHHBIX 3a nepuon c¢ 2009 mo 2019 rr.
Opnako B mouBax ActpaxaHckoro b3 B 2019r.
3a(pKCHPOBAHBI MAKCHUMAJBLHBIE 32 TIOCIICTHIONO JIe-
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2.4. ColepkaHue 3a2pA3HAWUX 8euecms 8 rnoyeax U pacmumesnbHocmu

Puc. 2.34. Mecrononoxxenne CKOM: 1 - HII Cmonenckoe I1oosepse, 2 - [Ipuokcko-TeppacHsiit b3, 3 - Boponexckuii
B3, 4 - KaBkasckuit b3, 5 - Actpaxanckuit b3, 6 - Bomkcko-Kamckuit B3, 7 - Anraiickuii b3 (Sitnro),
8 - baprysunckuit b3, 9 - Komangopckuit bP

Tabauna 2.24. Cpegare BeTUINHBI COACPIKaHUS TKEIBIX MeTawioB (Mr/kr) B mouBax CKOM
3a neprox 2015-2019 rr. u muana3oHs! 3HaUEHUH Moka3zarenei 3a nepuosa 2009-2019 rr.

CauHen, Mr/kr Kaamuii, Mr/kr Menb, Mr/kr
CK®M Onpo6oBaHHbIE MOYBBI duamazon | 2015r./ | JAuamazon | 2015r./ | Jduamazon | 2015r./
3a gexagy | 2019r. | 3apgexkamy | 2019r. | 3anexkagy | 2019r.
Lenmpanvnulii hedepanvhuiii okpye

HIT Cmonenckoe JlepHOBO-IOA30/IUCTBIE 3,7-10,0 8.8 0,12-0,35 035 22-16,0 11,9
Tloozepse CyIecuaHble

Mprokeio- Jleprioro-noxsomcrsie 14190 | 46 | 002066 | 064 | 053580 | 26
Teppacusrit b3 CYTJIMHUCTBIE

Bopomexciui 53|  ACPHOBO-TIOA3OIHCTEIS 1,30-31,0 34 0,03-0,50 | 0,07 14-7,5 1,4

[IECYaHBIC
FOocnviii heoepanvhuiii okpye

Kakasckuii B3 Fopusie Oypie accrvie 63-290 | 290 | 005032 | 0,16 | 78276 | 151

CYTJIMHHUCTbIE
AJUTIOBHATIbHBIE JIYTOBBIC U

Actpaxanckuii b3 JyTOBO-00JIOTHBIE 1,5-12,6 12,6 0,07-0,43 0,43 9,7-14,5 14,5

CYTJIMHHUCTbIE
Ipusondicckuil ghedepanvhoiii okpye

Boxkcko- Jleprioso-noxsomcCTLIe 2,9-12,0 32 | 005-0,56 | 011 | 2,6-20,4 2,6

Kamckwuit b3 CYTJIMHUCTBIE
Cubupckuil ¢hedepanvhulil Okpye
ATTAHCKIA B3 | 100 nyropte cyrmmmersie | 3,7-12,5 54 | 005080 | 022 | 610-570 | 85
(Siimo)

Baprysusciuii 3| | OPHEIC MEPIIOTHO-TACKHEE | 5 4 g 5 49 | 004280 | 023 | 3,1-12,0 6,1

CYTJIMHHUCTBIE
Jlanvuesocmounslil (hedepanvHuiii OKpye
KOMaHSSPCKHH ITonzomns! necuansie 5,2 5,2 0,17 0,17 10,4 10,4
OlIK,,, 32/65/130 05/1/2 33/66/132
Knapx nous” 16/17/17/17 0,13/0,10/0,06/0,64 47/14/27/39

®
OLK 4y, no T'H 2.1.7.2042-06 «Opuenmupogouno oonycmumule konyenmpayuu (OLK) xumuveckux sewgecmes 6 nousey s
NeCUaHbIX U CYNeCHanblx noue / KUCTbIX HOY8 CY2IUHUCTIO20 U 2IUHUCH020 cocmasa ¢ pHycy < 5,5 / 6auskux Kk nellmpansHuim u
HeUmpanbHblM NOYBAM CY2IUHUCHO0 U 2IUHUCIMO20 cocmasa ¢ pHgc; > 5,5 coomeemcmeenno
kK o o o
Knapru snemenmos 6 eepxueil uacmu KoHmuHeHmanbHou 3emnoi kopul no: A.I1.Bunocpaoosy (1962) / K.H. Wedepohl (1995) /

Z.Hu and S.Gao (2008) / H.A.T puzopwesy (2009)
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KaJay KOHIIEHTPAllMd KOHTPOIUPYEMBIX TSDKEIIBIX
MeTamioB, a B mouBax Kaskasckoro b3 u HIT Cwmo-
nerckoe [loozepbe - MakcUMabHbIE KOHIIEHTPANN
CBUHIIA M KaJMus cooTBeTcTBeHHO. [IpoBeneHHOE
A Kabara-Ilennnac (Kabata-Pendias, 2011) 06006-
UIEHUE MUPOBBIX NAHHBIX IO COJIEPXKAHUIO COCHU-
HEHMH KaJMHs B TOYBaxX IMOKa3ajo, YTO ()OHOBHIE
YPOBHH 3TOTO MOJUTIOTaHTa He TpeBocxoasr 0,5 mr/
KI, 1 Bce Ooliee BBICOKHE 3HAYCHUS CBHUICTEIIb-
CTBYIOT 00 aHTPOTIOTEHHOM BKJIaJIe B COJAEp)KaHUE
Cd B BepxHEM ciioe ouB. BMecrte ¢ TeM, B moUBax
Boponexckoro b3 B 2019 1. oTMedaroTCsT MUHH-
MasbHble 3a nepuon 2009-2019 rr. koHUEHTpaLuu
Mean. MexXroJloBoe BaphbHpOBaHHE ITOKa3aTeNeH,
0e3ycIIOBHO, BO MHOTOM ONPE/EISIeTCS] eCTECTBEH-
HBIM MPOCTPAHCTBEHHBIM BapbUPOBAHUEM CBOWCTB
MOYB Ha IUIOIAAKax MpobooTOopa, uTo TpedyeT Mis
YCTAHOBJICHHUS BPEMEHHBIX TPEHAOB 3arps3HEHUS
MOYB TSDKEIBIMH METAUIAaMH WX HETPEePHIBHOTO
CHUCTEMaTH4YE€CKOT0 MOHUTOPHHTA.

C caHUTapHO-TUTHEHUYECKON MTO3UILINH, TEKYIIHE
ypoBHU coaepxkanus B mouBax CKOM coennHeHmi
CBUHIIA, KaJIMUSI U MEIU HE TPEBBINAIOT BETUIHNH
OPUEHTHUPOBOYHO-IOTYCTHMBIX KOHIIEHTpaImi
(OK) TsKenmpIX METaJUIOB, YTO XapaKTepH3yeT
(OHOBBIIl ypOBEHb 3arps3HEHHsS HAa3€MHBIX JKOCH-
cteM Poccuu Kak 3KOJIOTUYECKH IOy CTUMBIH.

Conepxanne B nmouBax CKOM mnpuopuTETHBIX
3arpsi3HATENEH OPraHUYeCKOM IPUPOMABI XapakTe-
pU3yeT HX DKOJOTUYECKOE COCTOSHHE B OCHOBHOM
Kak OmaromonyvHoe. Kak mpaBmiio, B TOBEPXHOCT-
HBIX TOPU30HTAX MOYB OOHAPYKUBAIOTCS JIUIIb CIIe-
JTOBBIE KOJIMYECTBA MOJUTFOTAHTOB, MOCTYIMHUBIINX B
Ha3eMHBIE DKOCHCTEMBI 3allOBEJHHKOB W HAIHO-
HAJIBHBIX TIAPKOB BCIIEACTBHE TI00AIBHOTO pacces-
Husl B atMocdepe (tadi. 2.25). Tak, couepkaHue B
nouBax CK®M Oen3(a)iupeHa - Ha OAWH-IBA
nopsika Mensle 3Hadenuit [1K. Jlumes enuHAuYHO
3a 10-netHuit nepuo Habmoaenuit B 2009 r. B aep-
HOBO-TIOJ30JIUCTHIX TOouBax Bopouexckoro b3
OBLI0O OTMEYEHO cojepkaHue OeH3(a)mmpeHa Ha
ypoBHe 0,9 II/IK, ogHako corjiiacHO MNOCJIEAHEMY
CPOKy OMpOOOBaHMS TOYB KOHIIEHTPAIHS ITOJITIO-
TaHTa OJIN3Ka K TIpeIelTy ero OOHapy KCHHS.

B oTHOmeEHUM cTOKOrO B MPUPOAHOU cpene
nectunuga HAJIT u ero mMeTraboNMTOB B MOYBaX
CK®M B nocnenHue roapl perucTpUPyOTCS KOH-
LEHTpAaIy, KOTOpbIe B 3-5 pa3 HUXKE yCTAHOBJICH-
voro IIJIK. Opnako B psiige TOYB CTaHIIHI
(hOHOBOTO MOHUTOPUHTA C CYTJIMHUCTBIM COCTaBOM
CIIOpPAINYECKH OTMEYAIOTCS JOCTATOYHO BBICOKHE
OCTaTOYHBIE KOHIIEHTPALUU TECTUIUAA, TIOCTYIINB-
miero panee u3 atMocepsl. Tak, cymmapHoe coaep-
xkauwe JJT w ero Mera®oiIMTOB, YHMCIEHHO
npessimaroiee senuuuny 0,5 ITJIK, 3apeructpupo-
BaHO B JEPHOBO-TIO30JIUCTHIX MmouBax [Ipmokcko-
Teppacnoro b3, Boponexckoro b3 u Bomxcko-
Kamckoro b3, a Tak:ke B rOpHBIX MEpP3JI0THO-TACK-
HbIX nouBax baprysunckoro b3.

[Ipu KOHTpOJIE OCTATOUHBIX KOJTUYECTB MHCEKTH-
nuna y-rekcaxmiopimkiaorekcana (y-I'XHI'), koro-
pbIii OBUT OGUIHMANBEHO 3ampelleH K MPUMEHEHHUIO B
Poccum B 1990 1., B mouBax CK®M peructpupy-
F0TCS 3HAYCHHS, KOTOPhIe OMM3KH K mpeery 1abdo-
paTopHOTO 0O0HapykeHHs U B 50 1 Ooitee pa3 HIKE
yctaHoBieHHbIX [IJIK. DT0 mo3BosisieT roBOpuTh 0
(haKTUYEeCKOM OTCYTCTBUH B HACTOSIIEE BpeMs
3arps3HeHus ouyB (GoHOBBIX Tepputopuit y-I' X1 .

®oHOBOE coiepkaHue 3arPASHAIONINX BeleCTB
B PACTUTEJIHHOCTH

PacturenbHbl IIOKPOB SBISETCS NEPBBIM SIPY-
COM HAa3eMHBIX JKOCHCTEM, KOTOPBIH IE€pPEeXBaThI-
BaeT M AaKKyMyJHpPYyeT MpPHMECH IpPH HX CYXOM
OCaKACHWH W MOKPOM BBITMaJIEHUH U3 aTMOC(hephl.
BriociienctBun moMuMo HEMoCpencTBEHHOTO (omn-
apHOTO 3a/Iep)KaHus 3arpsA3HSAIONNX BEIIeCTB pac-
TEHUS  HAKaIUIMBAalOT B CBOMX  TKaHIX
9KOTOKCHKAHTHI, MOCTYNAIOLINEe B HHUX W3 IOYBHI
MyTeM MeTaOOJIMYECKOTO U/UITH MTAaCCUBHOTO IOTJIO-
nieHus. TakuM o0pa3oMm, HaKOIJICHHE 3arps3HSIO-
IIMX BEIIECTB B PACTUTENBHOCTU CIYKUT Ba)KHOMN
XapaKTEePUCTUKOM  3KOJOTMYECKOTO  COCTOSHUS
HA3eMHBIX 3KOCHUCTEM.

[lo maHHBIM TOCTETHETO CPOKa OMPOOOBaHMS, a
Taroke 3a nepuoy Hadmoneanit 2009-2019 rr. BU3Y-
anpHOE 00CIIeIOBaHUE COCTOSIHHS PAaCTHUTEIHFHOCTH
CKOM He BBISBISIO BUAUMBIX MPU3HAKOB HApy-
IIEHHH POCTa W Pa3BUTHA (DUTOLIEHO30B, KOTOPHIE
MOTJIM OBl ONPEAETATHCS 3arpsA3HEHHEM OKpYIKaro-
LIEN CPEBL.

ConmepxaHue  KOHTPOIMPYEMBIX  TSDKENBIX
METaJIJIOB M OPTaHWYECKHUX 3arpsi3HUTENei B 3ene-
HBIX YacTAX JOMHHAHTHBIX BWJIOB PAaCTCHUU ape-
BECHOTO, TPABIHNCTOTO ¥ MOXOBOTO ApycoB CKOM
B II€JIOM OTBEYAET XapaKTEPUCTHKAM IPUPOITHOTO
¢dboHa U HaxoAWTCS B OOJee Y3KUX Tpeenax Koe-
OaHmii, yeM B TOYBAaX, YTO OTpaxkaeT OyQepHYyIO
POJIb TOYBEHHOH KOMIOHEHTHl HA3eMHBIX JKOCH-
cTeM B (OPMHPOBAHMHM MHIPALMOHHBIX ITOTOKOB
aneMeHTOB (Tabm. 2.26).

[lornomenne TSAKEABIX METAUIOB U3 TIOYB
CHJIBHO BapbHUpYeT B 3aBHCUMOCTH OT COJEpIKaHUSA
B HUX TOJIBIKHBIX (JOPM 3IIEMEHTOB, 3AahUIeCKUX
ycnoBuid W Buja pacteHuid. lloctynmatomue wu3
atMoc(epsl 3arps3HSIONINE BEIIeCTBA, KaK Ipa-
BHJIO, XapaKTepHU3yIOTCsSI HOHHON (JOPMOI U TOTIoI-
HSIOT TyJ JIETKOJOCTYMHBIX pacTeHUsM ¢Gopm.
CornacHO JaHHBIM TOCJIETIHUX MOHHUTOPHUHTOBBIX
HaAOIOIeHHIA, KOI(PPUIIMEHTHl HAKOIUICHUS TsDKe-
JBIX METAJUIOB B PACTHTENBHOCTH HAalOYBEHHOTO
nokposa (KH, paccunThIBaloTCS Kak COOTHOILECHHE
KOHLIEHTpAllMii 3JIEeMEHTa B aOCONIOTHO CyXOW
Macce pacTeHHs MU abCONIOTHO CYXOW TMOYBe) B
OCHOBHOM BapbHUpYIOT B JHAla3oHe BEJTUYHUH OT
<0,1 mo 2, o KH-Cd B pasHorpaBbe Boponex-
ckoro, Bomkcko-Kamckoro, Anraiickoro (Sifmo) u
KaBkasckoro b3 pocturaror BeauuuH  6-15
(puc. 2.35). Cnydan IOBBIIIEHUS HHTEHCUBHOCTH
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2.4. ColepkaHue 3a2pA3HAWUX 8euecms 8 rnoyeax U pacmumesnbHocmu

Tab6auna 2.25. CpeqHre BEIMIUHBI COJCPKAHUS OPTaHMYSCKUX 3aTrPA3HAIONINX BemecTB (MKT/KT) B mouBax CKOM
3a nepuof 2015-2019 rr. u auana3oHbl 3HaueHU nokazatesnei 3a nepuod 2009-2019 rr.

ONPOFOBAHNbIE Bens(a)nupeH, MKI/Kr cymma-JAAT, mxr/kr v-I'XT'IY, MmKr/kr
CK®M pﬂO‘leI JAuana3on 2015 r./ Juanazon | 2015r./ | Aumamazon | 2015r./
3a JeKagy 2019 r. 3a geKagy 2019 r. 3a JeKagy 2019 r.
Lenmpanvhwlil hedepanbhbiii OKpye
HIT Cmonenckoe | JlepHOBO-1IOA30IUCThIE 02-12 02 <0.2-10,0 <02 <02-0.7 <02
[Toozepne cynecyaHble
HpI/IOKCKVO- JlepHOBO-I10/130JIUCThIE 0.1-0.9 0.6 0.5-70.8 45 <0,05-6,0 0.3
Teppacusrit b3 CYTJIMHUCTBIE
Boponexciuii B3 | P\CPHOBOTIOMBOIHCTBIC |} 10 0,9 0,5-77,9 21,7 | <0,05-102 | 10,2
necYaHble
FOoscnviil ghedepanvhuiii okpye
Kapkasciii 53 || OPHPIC OYPPIC ACCHBIC | g ) 4 02 0,5-41,1 18,5 <0,05-5,6 0.7
CYI'TIMHUCTBIC
AutoBUanbHbIE
Actpaxanckuii B3 | TYTORPIC HIAVIOBOT ) g 045 0,1 0,3-25,1 2,9 <0,05-13,2 13
00JIOTHBIE
CYTJIMHHCTBIE
Tpusonsicckuii ghedepanvhbiii OKpye
Bomxkcko-Kamckuit | JlepHoBo-mo3onucteie 0.1-03 0.2 0.5-71.4 35.6 <02-45 1.0
B3 CYTJIUHHCTHIE
Cubupckuii pedepanvHulili okpye
Anraiiciuii b3 Topro-yroeie 0,1-3,7 0,5 0,5-52,6 48 <0,05-2,2 0,25
(Slimo) CYTJIUHUCTHIE
Baprysuucuii B3 | | OPHPIC MEPIIOTHO- | 3 ) o 0,5 0,5-98,6 15,5 <0,05-3,4 1,7
TaCXKHBIC CYTJIMHUCTBIC
Hanvneeocmounviii pedepanviivlii okpye
Komannopckuit bP [Toa30761 MECUaHBIE 0,3/ - * ‘ 0,3 36,0 36,0 1,1 1,1
K 20 100 100
* - nem dannvix
16 —
14 —
12
10
g
G —
4
; =l [l
0 _4-:_'_J_\ | : : : -__'___l—l :
I Lo = 1= = [n ] = ol
% €3 = 2 E o 2 -
249 g 5 o7 o g [T GO= % J§ 5
C3o S &0 & o T o & 0 £ 2 = o z =
c 2 = % T = L0 e o [ 2=
S8 cCcpo 2 & 9 m 3 - g%
ok = S s ¥ o oy =
W] T ] =1
W KH-Pb B KH-Cu @ KH-Cd

Puc. 2.35. KoadduireHTs! HaKOIUIEHHS CBUHIA, KaJMHsI U ME/IM B PACTUTENILHOCTH HarlouBeHHOro nokposa CKOM
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2. OueHKka aHMPONo2eHHO20 GIUSHUS Ha KITUMamuUYecKy cuCmeMy U COCMOosiHUe OKpyxaroweli cpedbi

Tabanua 2.26. CpeqHue KOHIEHTPALUH TSDKENIBIX METAIJIOB (MI/KT aOCOJIIOTHO CYXO0if Macchl) B paCTUTENILHOCTH
CKO®M B 2015-2019 rr. u nuanazoHsl 3HaueHU# nokazarenei 3a nepuoa 2009-2019 rr.

CBHHEL, MI/KT Kaamuii, Mr/kr Mep, MI/Kr
Crannns KOM ITpoba Huamason | 20151/ | Jlnamason 2015 r./ [Juanazon 2015 r./
3a JIeKaay 2019 . 3a JIeKaay 2019 . 3a JIeKaay 2019 .
Lenmpanvhvlii hedepanvhblii oKpye

OcwuHa, TUCThsI 1,2 0,90 53
HIT Cmonenckoe JIuma, mucThs 3,4 0,39 « 9,2
Ioo3epbe YepHHKA, TUCThS 0.3-7.3 0,3 0,18-0,96 0,22 ) 8,0
Mox 4,0 0,90 4,3
IIpuoxcko-TeppacHsbIit Bepesa, miuctes 0,1-7,3 7,3 0,15-3,50 0,46 0,7-20,0 2.8
B3 PasHoTpasse 0,5-1,5 1,0 0,16-0,71 0,32 1,9-9,0 5,0
CocHa, XBOs 0,5-6,2 6,2 0,17-3,00 3,00 0,4
Bepesa, muctes - 2,1 - 4,80 6,0
. YepHHUKA, TUCTHS - 2,2 - 0,48 3,1
Boponexckuii b3 P Ocoxa ) 1.8 ) 1.10 - 2.5
PasHoTpaBbe 0,1-3,0 3,0 0,10-1,12 1,12 2,4

Mox 3,1-10,3 10,3 0,40-0,90 0,90 -

FOocnviii hedepanvruiii okpye
SlceHb, MUCTBS 0,5-7,4 1,0 0,30-5,30 3,10 9.5-107.0 32
Actpaxascuii B3 Berna, nucthbs 0,6-2,7 0,6 3,50-29,70 29,70 ’ ’ 5,6
TpocTHHK 0,6-3,3 0,6 0,81-0,92 0,92 33.98.0 4,1
EsxeBrka 0,7-17,0 0,7 0,40-17,90 3,50 ’ ’ 5,5
Kagxkasckuii b3 PasnorpaBbe 0,54-2,6 1,1 0,10-2,50 0,92 2,8-24,6 24,6
Tpusonsiccruii pedepanvhviii OKpye
CocHa, XBOS 1,3-2,9 2,5 0,25-0,50 0,40 3,7-18,0 4,2
Knen, nuctes - 1,9 - 1,80 - 3,8
N Psibuna, auCcThs - 1,2 - 1,80 - 7,0
Bomxcxo-Kamciuii b3 UepHuka, JTUCTbs - 0,8 - 1,40 - 5,2
PasnorpaBbe 1,4-3,9 3,0 0,28-2,70 1,50 3,5-9,8 3,5
Mox 4,0-42,0 37,0 0,70-1,40 0,80 4,2-11,0 5,0
Cubupckuil ghedepanvhulii okpye
) H“g:;pf‘i‘;z"“ 0,4-0,543 0,5 0,33-0,88 0,60 0,5-4,0 23
Baprysunckuii b3 PasHoTpaBbe 0,4-1,3 0,7 0,20-0,48 0,30 1,1-2,5 1,9
Mox 0,3-1,4 0,7 0,06-0,27 0,15 0,8-3,2 1,9
1,0-3,5 2,2 0,30-1,30 0,60 2,3-32 2,7
Auraiickuii B3 (Sidro) Pa3znoTpaBbe 0,8-2,6 0,8 0,19-1,50 1,50 2,4-7,2 4,0
Janvruesocmounvlii (hedepanbhbili OKpye

Komannopckuii bP | Pononennpon | - | 0,5 | - 0,10 - 4,0

*
- Hem OAHHbIX

OMOJIOTHYECKOW MUTpANUK KaaMusl TPeOYIOT BHH-
MaHUs, TaK KaK TOT MOJUTIOTAHT SBISIETCS BBICO-
KOTOKCHYHBIM KakK I PacTeHUH, IOCKOJIBbKY
MO/IaBIIAEeT UX (DEpPMEHTATUBHYIO aKTHBHOCTB, TaK
U JI7IS1 YeTI0BEKa, MTOCKOJIBKY BBI3BIBACT KaHIIEPOTE-
HE3.

CpaBuutensublii aHanm3 BenuanH KH xoHTpo-
JUPYEMBIX TKENBIX METAIJIOB ISl OTIENbHBIX
BUJIOB PACTEHHI, COBMECTHO MPOU3PACTAIOININX Ha
mromaakax CK®M, mokas3bIBaeT, YTO COCIHMHCHUS
CBUHIIA, KaK MPaBUIIO, CPABHUTEIILHO OOJIBIIIC HAKA-
IUTUBAIOTCS B 3€JICHBIX YaCTSIX MXOB, U€M B JIUCTHSIX
IIBETKOBBIX pacTeHusax (puc.2.36-A). D10 MOXKeT
ompeenaThC MpeodaananneM GoIuapHOTo MOCTY-
IUIGHUST CBHWHIIA B MOXOOOpa3HBIE pAacTeHUs, a
TaK)Ke TOCTEIIEHHBIM HAKOTUICHUEM ITOJUTFOTAHTa Ha

MMOBEPXHOCTH JINCTHEB MXa B MHOTOJICTHEM ITHKIIC
ero cymiectBoBaHus. Heckombpko Bo3pacraioT 3Ha-
yeauss KH-Pb m B XBoe cOCHBI Ha INIOMIAAKax
CK®M B Boponexckom u Bomkcko-Kamckom B3,
MPOIOJKUTEIIEHOCTD KH3HU KOTOPOU KOJICOJIeTCs
oT 2 1o 8 net. Takum 0Opa3oM, MOKHO TPEIIOIIO-
JKUTh, UTO PACTUTEIBHBIN APYC JOCTATOYHO I deK-
THBHO 3aJIEpXKUBAET MOCTYMAIONe 13 aTMochepsl
COCJIMHEHHS CBUHIA, HO JIMIIb B HE3HAYMTEIHHON
CTeTNIeHH TOTpeOisieT UX B Tpoleccax KOPHEBOTO
nuTanus. [lo aOCONIOTHBIM 3HAYCHHSIM TEKYIIUE
KOHIICHTpAIlMM CBHMHIIA B OMoMacce OOJIbIIMHCTBA
BHJIOB pacTUTENBHBIX accormarumii CKOM Omau3ku
K KJIapKy JKHBOTO BemecTBa 1 MI/KT M HECKOJBKO
MTOBBIIICHEI JIWIIb B JPEBECHBIX U TPABSIHUCTHIX Pac-
TeHusix Boponexxckoro b3.

80
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2. OueHKka aHMpPONo2eHHO20 GIUSHUS Ha KITUMamuUYecKy cUCmeMy U COCMOosIHUE OKpyxaroweli cpedbi

Ilepexon kaamus B pactutenbHocTh CKOM
(puc. 2.36-b), mo-BuaumMomy, SIBISIETCS BHIOCIICIU-
(UYECKMM TIPOILIECCOM, TPUYEM B psJic CIIydacB
KH-Cd mnoBbIlieH y pacTUTEIBHOCTH JIPEBECHOTO
Apyca, OCOOCHHO OTYETIMBO - B XBO€ COCHBI M
mucThax Oepessl Ha momanke CKOM Boponex-
ckoro b3, a Taxke B JUCTHAX BETJIBI Ha IUIOIIAIKE
CKO®OM Actpaxanckoro b3. [Ipu atom cymiecTBen-
HOE MpeBbILIeHHEe H3MepeHHBIX Ha Bcex CKOM
a0CONIOTHBIX BEJIMYMH COJEP)KAHMS JJIEMEHTA B
pacTeHHSX HaJl €ro KIapKOBHIM 3HAaYe€HUEM B
skuBoM BemecTtBe 0,002 MI/KT MOXKET CBUIETENb-
CTBOBATb O pAaCIIUPEHUH TEXHOTEHHOTO IIOTOKA
KaJIMUs B HACTOSIIEE BPEMSI.

Menp OTHOCHTCS K HEOOXOAMMBIM MHKpPOJJIe-
MEHTaM MHUHEpAIBHOTO MMUTaHHs PaCcTEHUH, HO TpU
W30BITKE JIOCTYNMHBIX (OPM B TIOYBE CTAHOBUTCS
(GUTOTOKCHYHBIM 3jieMeHTOM. (O0O00IIECHHBIC 1aH-
HBIE TIOKa3BIBAIOT, UTO cojiepkanne Cu B paCTeHUAX
U3 He3arps3HEeHHBIX PErHOHOB Kojebmercs ot 1 1o
n-10 Mr/kr abCOMOTHO CyXOi Macchl, MpU4YeM CHU-
JKeHWE KOHLEHTpauui HuXe 2 MI/KT HeOnarompu-
ATHO Uil OonbIIMHCTBAa pacTteHud. Mcxons w3
JIAHHBIX MOHHMTOPUHTOBBIX HAONIOJACHUN TOCTE]-
HEro cpoka, CoJiep>KaHHe COeIMHEHUH MeAH B pac-
turenbHocTH CKOM Bapsupyer B auanazone 0,4-
24,6 MT/KT, 94TO COOTBETCTBYET (DOHOBHIM XapaKTe-
pUCTHKaM OO0ECIIeYeHHOCTH JUKOPACTYIIUX BHUIOB
PaCTHTENBHOCTH JaHHBIM MUKPOdJIeMeHTOM. Bemn-
gyuabl KH-Cu, mo-BunuMoMy, B OOJIBIICH CTEIIEHU
OTIPEAETISIOTCS 0NN TOMBMKHBIX (POPM MHKPO3-
JIEMEHTa B TI0OYBAX, YeM BHIIOBOM CHEITU(MUKON pac-
TEeHUll; HauOONbIIME  BEIWYMHBI  IOKa3aTels
OTMEYArOTCs JUIsl pACTUTEIBHOCTH BOpPOHEKCKOTO U
Bomxcko-Kamckoro b3 (puc. 2.36-B).

B nenom, cormacHo pe3yiapTaTaM IOCJIETHETO
omnpoOOBaHMs, I OTACTBHBIX MMOKa3aTelel (GoHo-
BOTO 3arps3HEHUS KOMIIOHEHTOB PaCTHTEIBHOTO
nmokpoa CKOM TspKeabIMH MeTallIaMU  MaKCH-
MaJIbHbIE YPOBHHU COJIEPKaHUS COCTMHEHNN CBUHIIA
(37,0 Mr/kr) oOTMEYarOTCI B MOXOBOM IOKPOBE
Bomxcko-Kamckoro b3; kagmus (29,7 mr/kr) - B
JUCTBIX BETIBI AcTpaxanckoro b3; memn (24,6 Mr/xr)
B pasHoTpaBbe KaBkazckoro b3.

Konnentpauuu 3arps3HsrOmMX BELIECTB Opra-
HUYECKOW mnpupoasl B pactutenbHocTH CKOM B
nenoM HeBbicoku. Conepkanue OeH3(a)nupeHa B
3eneHbIX yacTax pacteHuit CKOM otpaxaer peru-
OHANBHBI YPOBEHb paccesHHs IMOJUTIOTaHTa B
atMoc(epe ¥ HE3HAYUTENHHO 3aBHCUT OT JKU3HEH-
HOU (pOpMBI pacTeHUs W/UIU €ro BUAOBOW MPUHA-
nexxHoctd. COTacHO TOCIETHUM HAOIIOICHHSM,
OTHOCHUTEIFHO  TOBBIIICHHBIE  KOHIICGHTPAIUU
OcH3(a)iupeHa OTMEYAIOTCS B PACTUTEIBHOCTH
[Ipuoxcko-TeppacHoro b3 n Kaskasckoro b3, Hau-
MEHBIIIME 3HAYCHHSI KOHTPOIMPYEMOTO TOKa3aTems
xapaktepHsl st HII  Cmonenckoe Ilooszepre
(Tabm. 2.27).

AHanus copep)kaHus B paCTUTEIBHOCTH XJIOPOp-
TaHWUYECKUX TECTUIUIOB BBISIBUJI CTAOUIBHO HU3-
kue koHueHTtpauun y-I'XT'L[, HO cnopaauyecku
BeIcOkHe 3HaueHus /1T u ero MmeTaboNIMTOB, OTME-
yaeMble KaK B JHUCTbSIX JEPEBBEB, TAK U B 3E€ICHBIX
opraHax HaIOYBEHHOI'O IMOKPOBA, BKIIOYAs MOXO-
BbIi spyc. [lockonpKy mpHUMEHEHHE XJIOpCoAepKa-
IIUX OpraHudeckux umHcekTMnunoB rpynn AT u
I'XT'L anst 6opsOBI ¢ HACEKOMBIMH OBLIO B OCHOB-
HOM npekparnieHo nocie 1990-x rr., To noBbIlIeHNUE
WX OCTaTOYHBIX KOJHMYECTB B PACTUTEIBLHOCTH
(hOHOBBIX TEPPUTOPHUI MOKET ONPEIEIATHCS CIICIH-
(UKol OMOKIMMATHYECKUX OCOOEHHOCTEH BereTa-
MU B TOJbI HAOJIOJCHHIA, a TaKKe MPOCTPAHCT-
BEHHOW HEOHOPOIHOCTBIO pacTpeeseHus OJUTIo-
TaHTOB B PACTUTEJILHOM IOKPOBE.

B nenom, cornacHo pe3ynbTaTam IOCJEIHETO
OMpoOOBaHMs, MaKCUMAaJIbHBIE YPOBHU COJIEPKaHUS
oens(a)mupena (0,5-0,6 MKI/Kr) HAOJIFOAIOTCS B Pa3-
HOTpaBbe Hamo4BeHHoOro mokpoBa IIpuoxcko-Tep-
pacHoro u KaBkazckoro b3; ocTaTouHbIX KOTHYECTB
JIT u ero metaboauToB (122 MKT/KT) - B paCTUTEIb-
HOCTH MOXOBOTO sipyca Bomkcko-Kamckoro B3; a
ocratouHbeix KommuecTB Y-I'XI'L[ (4,0 Mkr/kr) - B
xBoe cocHbl Bomkcko-Kamckoro Bb3.

2.4.2. doHoeble maccosble 004U XU-
MUUHECKUX gewecms 6 nousax
68 Pe2UOHATbHOM acnexme

Jlns cpaBHEHUsT ypOBHEH 3arps3HEHUS TIOYB TOK-
CHUKAaHTaMH  IPOMBIIUIEHHOTO  MPOUCXOXKIECHUS
(TIII) BOMM3M WCTOYHMKOB MPOMBIIUIEHHBIX
BEIOPOCOB C (JOHOBBIMH MAaCCOBBIMU JIOJISIMH COOT-
BETCTBYIOIIMX XWMHYECKHX BEIIECTB €KErOJHO
NPOBOAMTCS. OTOOP MPoO MOYB Ha (POHOBBIX TEPPH-
TOPUSAX, TPHIETAIONNX K TeXHOTeHHBIM. COTJacHO
. 2.5 CanlluH 2.1.7.1287-03, B kauecTBe ()OHOBBIX
3HAYEHUN KOHIIEHTpAIlUi XUMHUYECKUX BELIECTB
CIIeyeT HMCIIONB30BaTh PErHOHAIBHBIE MOKa3aTeln
nouB. MoHOBas MJIOMIA/Ka I BEIIECTBA B MOYBAX
M3y4aeMoro Topoja - TeppUTOpHUs B pailOHE pacro-
JIOXKEHHsI TOpoJia ¢ POHOBON KOHIIEHTpANEeH Bellle-
CTBa B M10YBaX, aHAJOTMYHBIX IT0YBaM ropoja.

Esxxeromuo nerom otoupaercs ot 1 1o 10 oOwe-
MUHEHHBIX MPOO TOYB HAa TEPPUTOPHUH (OHOBBIX
IUIOIIA/IOK  O0CIIelyeMBIX TOpOJOB, B KOTOPBIX
OTIPEAEIISIOTCS MACCOBBIE JOIH TSKEIBIX METAJUIOB
(TM), meptn u nedrenpoaykros (HII), ¢topa,
HUTPATOB, cylbdaros, 6eH3(a)mupena (bI1) u mp.

B 2019r. HaOmomeHust 3a copepKaHUEM B
noyBax ¢oHoBbIX ywactkoB TM, HII, dropa,
HUTpPATOB, Cyab(daros, bI1 mpoBoamINCch HA TEppH-
topusix lleHTpampHOrO (enmepanpbHOTO OKpyra
(MockoBckoii obnactu), JlansHeBocTOUHOTO (heme-
panmpHOTO OKpyra (Ilpmmopckoro kpas), Cubwup-
ckoro (enepanpHoro okpyra (Mpkyrckoit, Keme-

82 0630p cocmosiHUSI U 3a2psi3HeHUsT okpyaroujeli cpedbi 8 Poccutickolti ®edepayuu 3a 2019 200



2.4. ColepkaHue 3a2pA3HAWUX 8euecms 8 rnoyeax U pacmumesnbHocmu

Tabauna 2.27. Cpexgare KOHIEHTPAINN OPTaHMYECKUX 3aTPSA3HAIONINX BENIecTB (MKI/KT aOCOIIOTHO CyXOH Macchl)
B pactutenbHocT CK®M B 2015-2019 rr. u auana3zonsl 3HadeHuit nokasareneit 3a nepuox 2009-2019 rr.

Ben3(a)nupeH, MKI/Kr cymma-JIAT, mxr/kr v-I'XT'LY, MKr/Kr
Cranuus KOM IIpo6a Jlmanazon 2015 r./ Jinanazon 2015 ./ Jimanazon | 2015r./
3a JeKaay 2019 r. 3a JeKaay 2019 r. 3a IeKaay 2019 r.
Lenmpanvhsiil hedepanvHbiii OKpye
Ocuna, THCTBA 0,03 1,1 <0,05
HlGommenoe | ens | gy |89 | asae || wesao |
Mox 0,14 7,1 1,7
IIpuokcko-TeppacHsrit Bepesa, mictea 0,05-0,19 0,36 0,5-58,7 3,7 <0,05-3,2 1,7
B3 Pasnorpasbe 0,16-0,58 0,58 0,5-54,4 54,4 <0,05-3,8 2,4
Boponexckuii b3 XBOSI COCHBI 0,40 0,40 2,0-37,3 37,3 0,05-2,4 2.4
FOoscnvtil hedepanvrulii okpye
mome [onoso [0 [omr | g | wsas | O
Acrpaxanckuii b3 ? 0,18-0,37 ’ <0,2-18,0 > H110-0,3 i
Tpocrrii 0,12-0.27 037 | <os282 | 180 mno-45 | MO
EsxeBuka ’ ’ 0,19 - ’ 28,2 ’ HIIO
Kaskasckuii b3 PazHoTpaBbe 0,15-0,54 0,54 <0,5-44,2 24,8 <0,05-4,2 0,3
Ipusonsicckuil pedepanvhviii OKpye
CocHa, XBOs 0,21-0,28 0,25 1,0-23,0 12,0 2,7-5,4 4,0
Bomxkcko-Kamckuii b3 PasnoTpaBbe 0,07 0,07 3,0 3,0 2,0 2,0
Mox 0,07-0,14 0,10 46,0-220,0 122,0 0,5-5,0 2,5
Cubupckuii pedepanvHulii okpye
JTveTsa fepesben 0,02-0,60 0,25 34 34 1,5 1,5
baprysurckuii b3 XBO&;‘sza 0,24-0,60 0,35 13,0 13,0 3.4 3.4
0,24-0,60 0,33 - - - -
poBckoii, HoBocubupcko#t, Omckoit u Tomckoi Pesynprarel MHOTOJETHHX HAONMIOACHHUN 3a

obnacteii), Ypaibckoro ¢eaepaabHOr0 OKpyra
(CBepanoBckoit obnactu), [lpuBomxckoro dene-
pamsHOTO OKpyra (Pecmybmuk: bamkopTocran,
Tarapcran, Y amyprckoii; Kuposckoii, Huxeropon-
ckoit, OpenOyprckoit 1 Camapckoii oomactei).

B Tabn. 2.28 npencraBiieHbl 3HAYEHUS MaCCOBBIX
JOJIEli HUTPATOB W BOJOPACTBOPUMOro ¢rTopa B
noyBax (POHOBBIX MJIOMIAZOK Ha TeppuTopun HoBo-
cubupckoii, Kemeposckoii, Tomckoi, UpKyTckoH,
Camapckoit 1 CBepTOBCKOM 00J1acTei.

Jlannple, TpencraBieHHble B Tabm. 2.28 meMoH-
CTPUPYIOT 3HAYMTENbHBIE KOJEOaHUS HW3MEPEHHOTO
COZIepKaHusl B IOUYBaX HUTPATOB U (TOpa 3a paccMa-
TpUBAaEeMBbI Iepuol. B 1ienom, HecMOTpsL Ha BapbU-
pOBaHME COMEPKAHUS BBIMCYKA3aHHBIX XUMUICCKUAX
BEIIIECTB, TPEBBIIMICHHUS OMyCTUMBIX THTHEHUYE-
CKUMH HOPMAaTHBaMH 3HaYCHUH He ObLTO BRISBIICHO.

B 2019 r. npogomxunuchk HaOIIOIeHUS 32 BhITIa-
JOeHusiMH (hTOpa Ha CHEXHBIH MOKpoB bparckoro
paiiona Upkytckoii obnactu. [1oTHOCTH BBINIAjE-
HUH coenuHeHHi (Topa Ha (HOHOBOH IUIOIIAIKE B
paiione 1. bparcka yBenuuuiace B 1,8 pa3a o cpas-
HeHuto ¢ 2018 r. (5,2 KF/KMZXMCC) U COCTaBHIIA
9,5 kr/km>xmec. Tlo naHHbIM HaOmoxennin 2015-
2019 rr. TUIOTHOCTH aTMOC(EPHBIX BBINAACHUH
¢ropunoB Ha (oHOBOU IUIoOMIanKe 1. JIMCTBSIHKA
UpkyTckoit obiacTi BappupoBana B JHana3oHe
0,46-2,41 kr/xm>xmec.

(hOHOBBIMH BAJIOBBIMU W/WJIM KUCIIOTOPACTBOPHU-
MBIMH (CPaBHUMBIMH C BaJIOBBIMH) (hOpMaMu Mac-
COBBIX JI0JICH KOOaJibTa, MapraHiia, HUKEJIs, pPTYTH B
[oYBaxX OTHAEIbHBIX pernoHoB P®d mnpuseneHsl B
Tabm. 2.29.

®DoHOBBIC 3HAUEHHSI MACCOBBIX JOJEH KUCIIOTO-
pacTBOpUMBIX (OpM HHUKENs B MOJ30JIUCTBIX
nouBax Juis ropojgoB HoeocuOupck u Towmck,
uccnegoBandeix B 2011-2019 rr., u3MEHSUIUCH
cooTBeTcTBEHHO OT 8,1 mo 32,3 mr/kr u ot 0,45 1o
25 mr/kr. B mouBax 3tux ropomoB B 2019 r. dono-
BbIC 3HAUEHUS COJCPKAHHUS MapraHila COCTABHIIU
cootBeTcTBeHHO 530 1 643 MI/KT.

®DOHOBBIE MAaCCOBBIE JOJH KHCIOTOPACTBOPH-
MBIX (CPaBHUMBIX C BaJIOBBIMH) (opM Kagmus,
Menn, cBuHIA, muaEka ¥ HII B mouBax oTACIBHBIX
(hoHOBBIX paiioHOB Poccmiickoit demeparuu mnpea-
cTaBJyieHkl B Ta0i. 2.30.

Pesynbratel HaOmoaeHMid, TpOBeeHHBIX ¢ 1999
no 2019 rr. B paiione n. Mapumnnck CBeputoBCKOM
00acTH, TOKa3ajid, YTO B IOI30JHUCTHIX IOYBAX
(hOHOBBIE MacCOBBIE JTOJTH MTOABIKHBIX (hopM Xpoma
m3MeHsuch ot 0,6 10 1,1 MI/KT (KHCIIOTOpacTBOPH-
MBIX (opM xpoma — oT 18 mo 110 Mr/kr), cBuHLA —
ot 1,0 no 19 mr/kr, mapranma — ot 30 qo 485 Mr/kr,
aukens — ot 0,2 mo 5,0 mr/kr, uuaKa — ot 1,6 110
137 mr/kr, meau — ot 0,5 1o 25 Mr/kr, KobaisTa — OT
<0,01 g0 2,5 mr/kr, kagmust — ot < 0,01 mo 1,1 mr/kr.
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Tadanua 2.28. MaccoBble 1011 HUTPATOB M BOJOPACTBOPUMOTro (TOpa, MI/KT, B TI0UBaX (POHOBBIX ILIOLIAJOK
Ha tepputopun Poccuiickoit denepannn

MecTto HabI0TeHMi Tun nous | Tox HaGIIOMEeHT | Hutpatsl | ®rop
Cubupckuii ¢penepajibHbIi OKPYT
3ananHas Cubupp
HoBocubupck Ilomzonucteie 1995-2019 2,0-36,5 0,2-3,5
c. Ilpokyackoe
K}.fl“gg‘;‘;"l’( ﬁ'oﬁaﬁgg‘gmo Cepas necHas 1995-2019 6,2-87,5 0,4-3,5
r. HoBoky3Heuk, moc. Cap6ana
IOIOB 32 v o1 [PIC 1995-2019 3,8-24,6 0,2-9,5
r. Tomck, c. Spckoe HoasonmcTrie
10 43 kot or TPIC-2 2001-2019 1,5-49,0 0,3-3,8
[TpuBomKCcKuii BenepanbHbIi OKPYT
Camapckast 005actb
Bomxkckuii paiton
HanuonaneHslit napk «Camapckas 2006-2019 1-47 0,2-3,3
Jlyxa» q .
330 xm ot r. Camapa CPHO3CEMBT
Bomxkckuii paiion
AT'MC 1. Arnoc 2006-2019 3-36 0,8-4,1
O3 20 xm ot r. Camapa
VYpanbckuii GpenepanbHbIi OKPYT

CaeputoBcKas 001acTh
1. Mapuunck F03 54 km ITon3ommcTeie 1999-2019 0,2-13,2 -
ot 1. ExatepunOypr

Ha pacctosnuu 79 kM B 3analHOM HaIpaBIeHUH
1 Ha paccTossHuH 60 KM B I0)KHOM HAIIPABICHUH OT
r. EkaTtepunOypra comepkaHue MOIBIKHBIX (Gopm
CBHHIIA B TIOJI30TUCTBIX ITOYBAX COCTABHIIO COOTBET-
cTBeHHO 3,5 u 25 mr/kr, xpoma - 2,5 u 1,0 mr/kr,
Mmaprania - 210 u 52 mr/kr, Hukens - 14 u 2,7 mr/kr,
uuaka - 13 m 12 mr/kr, meau - 1,2 u 12 mr/kr,
kobaibTa - 0,8 1 0,4 mr/kr, kaamus - 0,8 u 0,2 Mr/kr.
B mouBe ¢oHOBOrO ydactka B  palioHe
nrt. CnaBsHka I[Ipumopckoro kpas copaepikaHue
MOJBWXHBIX (popM cBUHIA cocTaBmwio 1,6 MI/KT,
meau - 0,82 mr/kr, aukenss - 0,12 Mr/kr, HUHKA -
2,0 mr/kr, mapranna - 16,8 mr/kr. B r. J[3epxuHcK
Hwxeroponckoit o0macTu 3HAYEHUS MAacCOBBIX
nmoiel moaBmkHBIX opm TM B mouBax (poHOBOTO
y4acTka coctaBwin: menu - < (0,4 Mr/kr, HUKENS -
< 1,2 Mr/kr, cBuHLA - 1,4 MI/KT, 1MHKa - < 2,1 MI/KT,
kagmust - < 0,1 mr/kr. B mouBax ¢oHOBOM mm0-
niaaku B paiose r. IDxeBck Ynmyprckoil Pecrry-
Ok comepkanue Menu cocraBuio 0,1 mr/kr,
Hukens - < 1,0 Mr/kr, cBuHna - < 0,5 MI/Kr, IIMHKA -
2,8 mr/kr, kagmus - 0,1 Mr/kr.

B 2019r. comepxanue cyib(paroB B IOYBAX
(hOHOBBIX TUIOMIAIOK COOTBETCTBOBAJIO:
nrt. Cnaesaka Ilpumopckoro kpas - 13,9 mr/kr;
r. MeaHoropcka OpeHOyprckoit odmactu - 35 MI/Kr;
HIIIT «Camapckas Jlyka» u AI'MC 1. Arioc
Camapckoii oomacrtu - 27,7 mr/kr u 37,8 MI/Kr coot-
BETCTBEHHO; B Topoaax AHrapck u Yconbse-Cubdupce-

koe Mpkyrckoit obsactu - 72,9 mr/kr u 166,1 Mr/kr
COOTBETCTBEHHO.

B mouBax (hoHOBBIX ydacTKOB TI'. MeIHOTOpCKa
Opendyprekoit odnactu u nrr. Cnassaka [Tpumop-
CKOro Kpasi 3HaueHue koHueHtpauuu BII coorert-
CTBOBAJIO 0,018 mr/kr u <0,005 mr/kr
COOTBETCTBEHHO. Tarkke B TMo4YBax (POHOBOrO
ydactka r. MegHoropcka pUKCHpOBANach MOJIUXJI0-
pupoBannabie Oudenmtsl (I1XB) ¢ xoHmeHTparueit
0,004 mr/kr.

B OonpmMHCTBE PETHOHOB 3HAYCHHUSI MACCOBBIX
poneit TIIII B mo4yBax BapbUPYIOT B OHpENCNEH-
HBIX TIpe/enax, 3aBUCAIINX OT MPUPOTHON HEOTHO-
POIHOCTH TIOYB, COXPAHAACH B CPEIHEM 32 MIEPHOJ]
HaOMIOJCHUH TNPUMEPHO Ha OJHOM YPOBHE.
OTtaenbHbIC BBICOKHE 3HauY€HHUS (POHOBBIX MAaCCO-
BBIX JI0JIEHl XUMHUYECKHUX BEIIECTB B II0YBAaX BCTpE-
JaloTCAd  peNKo. 3a  MHOTOJIETHHH  NEepHoJ
HaOJIOICHUI TIPEBBIIICHHE NPEAEIbHO JTOMYyCTH-
MBIX ¥ OPUEHTHPOBOYHO JOITYCTUMBIX KOHIIEHTpA-
LUl XUMHUYECKHX BEIIECTB B II04YBaX HabIomaercs
B €AMHUYHBIX CIydasX.

AHanu3 3Ha4YeHUH (POHOBBIX MACCOBBIX JIOJIEH
TIIII B nouBax Poccuiickoit denepannu no3BosSET
OILIEHUTH COCTOSTHHE TTOYB ()OHOBBIX TLIOMIAJIOK KaK
OraromoydJHoOE.
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2.4. ColepkaHue 3a2pA3HAWUX 8euecms 8 rnoyeax U pacmumesnbHocmu

Tabanua 2.29. MaccoBble 1011 BJIOBBIX (MJIM KUCIIOTOPACTBOPUMBIX) (hopM KoDasibTa, MapraHia, HUKeJIs

W PTYTH, MI/KT, B Io4Bax ()OHOBEIX paiioHoB Poccuiickoii deneparn

MecTto Ha0.10neHNH Tun nouys T'ox . Co Mn Ni Hg
HA0JII0IeHU I
LentpanbHblii GenepanbHbI OKpYyT
MOCKOBCKasf 06JEaCTB HepHoBo- 2019 2.0 385 1 )
CrynuHCKU# paiioH TIOJI30JIUCThIC
Cubupckuit henepanbHbIil OKpyT
HpxyTckas o0nacTp 2002, 2010,
. AHrapek Cepele NeCHbIC 2019 7-21 173-607 3-45 0,01 (2019)
1989, 2002,
r. Ycomabe-Cubupckoe Cepsie necHbIe 2010, 2019 9,8-19 123-991 4,6-99 0,03-0,05
JlanpHeBOCTOUHBIHN (hepepanbHbIi OKpyT
TIpumopckuii kpait
e, Corassika 103 34 ki Bbypsie necusie | 2010,2019 | 7,5(2010) | 570-829 | 13-13,8 | 0,035 (2019)
VYpanbckuii GpenepansHblii OKpyr
CaepanoBckas o0nacTh&.
JepHoBo-
Mapunnck 103 54 kM ot . 1999-2019 4-44 77-3110 | 1,5-181 0,01-0,20
TIO/I30JIUCThIC
ExatepunOypr
r- Hepsoypaneek C347 kMot | JIPHOBO- | 1014 0019 | 1343 | 660-1772 | 33-64 | 0,08 (2010)
r. ExarepunOypr TIO/I30JIUCTHIC
. Acbeet 3 79 kv o JIPHOBO- | 5414 5019 | 13-15 | 849-1598 | 151-181 | 0,03 (2010)
r. ExatepunOypr IIO/I30JIUCTHIE
r. Peraa 1O 60 km ot JepHoBo- 2019 25 1269 31 0.03
r. EkatepunOypr TO30JIUCThIE
[TpuBomKCcKuii BenepanbHbIi OKPYT
Openbyprckas 061acTh 1987, 2009,
r. MeHoropexk 2019 27 (1987) 182-390 33-50 | 0,02 (2019)
Hwmxkeropoackas o61actb JepHoBo-
T. JI3epKUHCK nog3onucteie | 2013, 2018, 18 77978 10-14 0.02-0,04
TEPPUTOPUS TOPOJICKOTO 2019
okpyra r. JI3epxuHcKa
Camapckast 006macTb
Cavaporan Myt 330 o S e R B
P Y Yeprosemsl | 2006-2019
r. Camapa
AI'MC 1. Arnoc F03 20 kM ot ) 175-778 9-103 )
r. Camapa
Yamyprckas Pecriy6imka JlepHoBo-
2006-2019 4-14 665-1450 | 21-64 0,02-0,05
B 20 xm ot r. xeBck NIO/I30JIUCThIE
Pecry6nuka Tarapcran
. Kasans C3 20 kv 2-8 250-600 2-36 0,01-0,04
. e | 2008201
T, JADCPERHRIC FEHBI 8 3-9 223-390 | 12-29 | 0,01-0,05
CB, HaunoHnanbHbIN napk
«Hmxnas Kama»
Kuposckas o6macts
r. Kuposo-Uenenx
103 20 kv, IOB 30 kM 0T AO | _ f‘;ﬂﬁﬁ‘;‘;ﬂe 2005(’)123 1 7811 | 513-1007 | 47-53 | <0,02-:0,03
«OXK VYpamxum» u OO0 A
«T"anollonumep»
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Taoauna 2.30. MaccoBble 101 KaaMusi, MeId, CBUHIA, inHka 1 HIT, Mr/kr, B mouBax ()OHOBBIX palilOHOB

Poccuiickoit @enepannn

Mecro Tun nous Tox 1 cq Cu Pb Zn HIT
HaO0/1101eHMii Ha0JII01eHMit
LlenTpanbHEIi (enepanbHbIi OKPYT
MOCKOBCKaSj 06J38.CTI) Heprogo- 2019 0.6 44 1 25.4 .
CrynuHCKuil paiioH MO30JIUCTHIE
Cubupckuii GpenepanbHblii OKpyT
3anagnas Cubupn
r. HoBocubupck Iom3omucteie | 1995-2019 0,4-3,0 3-30 1,6-40 5-129 9-264
c. [Ipokynckoe
r. Kemeposo
1. KasiHKmHO g:g’;}fe 1995-2019 | 02-63 | 4-41 5-31 18-169 | 6-110
0103 55 xm ot 'POC
r. HoBoky3Heuk
noc. Capbana [Momgzonucteie | 1995-2019 <0,1-1,3 | <0,1-27 13,2-25 | <0,1-133 105-510
IOIOB 32 xm ot 'POC
r. ToMck, c. Spckoe
10 43 1 or TPAC-2 IMoms3omucteie | 2001-2019 <0,1-0,8 2-21,3 4,1-27 22-200 20-296
HpkyTckas obnacth Cepslie 2002, 2010, 0,07-0.1 3322 1,.8-24 23.4-59 o
r. AHrapck JIECHBIE 2019
Cepnlie 1989, 2002,
r. Yconmse-Cubupckoe HeCHBC 2010, 2019 0,06-0,1 8,3-27 7,1-20 23,2-71 —
JlanbpHeBOCTOUHBIN (henepanbHbINA OKPYT
[puMopckuit kpaii Bypeie 2010, 2019 0,1-0,3 13-14,2 15-28 59-83 —
rrt. CnaBsaka F03 34 km JIECHbIE
VYpanbckuii GpenepanbHbIA OKpyT
CBeputoBcKas 00J1acTb
n. Mapuunck 103 54 kM ot IMomzonucteie| 1999-2019 0,5-2,2 13-368 7,0-137 44-201 —
r. EkatepunOypr
- Hepsoypannck C3 47 kv o1 JICPHOBO- | 9414 5019 | 1,0-16 | 98-111 | 33-45 | 177217 —
r. EkatepunOypr MO/30JIUCTBIE > T
r. AcGeer 3 79 kv or . ExarepumGypr | 2PHOBO" [ 9014 2019 | 07-1,6 | 27-31 21-24 74-77 —
MO/I30JIUCTHIE
r. Perna 1O 60 kM ot r. EkatepunOypr Hleproso- 2019 2,2 87 69 100 —
TIO/I30JIUCTHIE
[puBomxkckuii heneparbHBIA OKPYT
Hwkeropoackast 06:1acThb
r. Jl3epsKuHCK HAeproo- | 2013, 2018, | 544 | 53 9-11 20-32 32-98
TEPPUTOPHS TOPOICKOTO TIO/I30JUCTBIC 2019 v
oKkpyra r. J[3epKuHCKa
Openbyprekas obnacts Hepuoso- [ 1987,2009, 1 5 o | 2946 | 2024 | 33-96 | 40-52.6
r. MegHoropck M10J130JIUCThIC 2019
Camapckast 001acTb
HaronasnsHeiii mapk «Camapcekast 0,2-2,8 7-118 8-88 35-219 9-175
Jlykxa» 3 30 km ot 1. Camapa Yeprnozemsr | 2006-2019
AIMC 1. Arzioc 103 20 xm ot 0125 | 855 121 | 31271 | 24327
r. Camapa
yauypTekas Pecriybiuia HCPHOBO- | 5006 019 | 0,540 | 748 | 10-130 | 18-191 26-73
B 20 xm ot 1. xeBck HOJ30IUCThIE
Pecniy6nuka TatapcTan
r. Kasanb €3 20 kv Teproso- | 20082019 | 0,1-0,5 | 12-11 | 3-18 | 93-180 | 23-96
T. HiKHEKaMCK MO30JIMCThIC
r. Ha6epexusie Uennsr CB, 2008-2019 0,5-1,0 5-28 2,3-22 17-70 15,2-150
Hanmonansubiii napk «Huwxkuss Kamay
Kupogsckas ob6nactsb
r. KupoBo-Yeneux HepHoBo-
C3 20 kM, FOB 27 kM ot AO «OXK O30T CTHIC 2008, 2019 0,5-0,8 18-29 10-32 40-355 69-129
Ypanxum» u OO0 «"anollomumep»
Pecny6nmka bamkoproctan Brimenouen-
r. JropTionu HblE 2008,2019 | 0,2-0,6 22-29 10-18 54-67 —
IOB 15 kM 0T aBTOBOK3a1a YEPHO3EMBI
r. SlHayn Tunmaasie 2006, 2013,
IO 24 kM OT 5K/7 CTaHIHH 4epPHO3EMBI 2019 0,03-0,1 16-27 13-19 >0-210 o
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2.5. BaepsisHeHuUe 108epXHOCMHbIX 800

2.5. BazpssHeHue no8epxXHOCMHbBIX 800

2.5.1. DoHOB0E 3azpasHeHue nosepx-
HOCMHBLIX 600 NO OAHHLIM cemu
Hab6.A100eHUll 3a 2udpoxumurec-
KumMu nokazameasamu

Bacceiin A30BcKoro Mmops

Ha npoTspkeHnu MHOTOJETHETO MEpHoAa Kaue-
CTBO BOABI p. BopoHa B uepte I. YBapoBO xapakre-
pH30BaIoCh KakKk  «cilabo  3arps3HEHHAS», B
OTHENIbHBIC TOABI - «YCIOBHO 4HCTas», B 2018 . -
«3arpszHéHHas». B 2019 1. kauecTBO BOJIBI YIIyUIIIH-
JIOCh 70 YPOBHS «ciabo0 3arps3HEHHAs» B Pe3ylib-
TaTe YMEHBIICHUS KOJIHYECTBA 3arpA3HSIONINX
BEIIECTB OT 7 10 5 u3 11, y4TEHHBIX B KOMIUIEKCHOM
OIICHKE Ka4eCTBA BOIBI M MOBTOPSIEMOCTH CITydacB
npessiienuss TIJIK opranmdyeckumu BellecTBaMU
(mo XIIK) ot 100 mo 29%, opraHn4ecKUMH Bellle-
crBamiu (1o bIIKs) ot 14 no 0%. Cpenneronossie

KOHILICHTPALUU 3arps3HIIONIMX BEIIECTB HE JOCTH-
ramw, Jau00 He3HaYuTeNnbHO mnpeBbimamm I[1JIK
(puc. 2.37). MakcuMasbHble KOHIIEHTPAIIMA aMMO-
HUHHOTO a30Ta, COCAMHECHUN JKelie3a U HUTPUTHOTO
azoTa perucTpupoBaiuch Ha yposHe 1,5-3,5 TTJIK.

KauectBo Boawl p. JlecHoil BopoHex, Bblle
I. MUYypUHCK B MHOTOJIETHEM IIJIAHE XapaKTEpU30-
BaJOCh Kak «ciabo 3arpsa3HEHHAs», B OTAEIHHBIC
rofbl - KaK «ycjaoBHO uuctas». B 2019 r. ymenpu-
JIOCh KOJIMYECTBO 3arpA3HSIONINX BEIIECTB OT 4 110 2
u3 13, yuTEHHBIX B KOMIUIEKCHOW OIICHKE KauecTBa
BOABI. B eanHn4HON npobe KOHIEHTpAIUs HUTPUT-
Horo azota poctrurana 2 ITJIK. Coxepxxanue opra-
andecknx BemectB (mo XIIK) He3HaunTeanHO
npesbimango  IIJK, ocTampHBIX 3arps3HSIIOLIUX
BemecTB - HUxke [IJIK. B 2019 1. kauecTBO BOABI
XapaKTEpU30BAIOCh KaK «YCJIOBHO 4wHcTas» (B
2018 1. - «cnabo 3arpsi3uénHas») (puc. 2.38).
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Puc. 2.38 . II3MeHeHHNe cpeJHETOJOBBIX KOHIIEHTPAIMHA OTJAECIbHBIX HHIPEIUCHTOB U Ka4eCTBA BOJBI
p. Jlecnoit Boponex Bbllie . MUUypUHCK 33 MHOTOJIETHUI IIEPUOJL

Bacceiin Kapckoro mopst

Ilputoku o3epa baiikan. B 2019 r. rugpoxu-
MUYECKHe HaOIONEHUs MPOBOAMINCH HA YCTHEBBIX
ydacTtkax 10 pek, BRBIOpaHHBIX B KaueCcTBE (DOHOBBIX.

Bona pex lonoycrtHas, Byrymepeiika, Capma,
Mantypuxa, MpeicoBka, CHexHas, Bsiapunas,
Xapa-MypuH, YTynuk B 2019 . kak ¥ npeapiaymume
TONIbI, XapaKTepHU30BaJIaCh KaK «YCIOBHO YHCTasD».
KauectBo Bonib! p. bonbinast Cyxast HECKOJBKO YITyd-
muiIock no cpaBHeHuto ¢ 2018 . u xapakrepusoBa-
JOCh, KaK W B OCTaJbHBIX MPUTOKaxX o3epa -
«YCJIOBHO YHUCTBHIMU» Bomamu (puc. 2.39). HalGmro-
JIaOCh HE3HAYMTEIbHOE MPEBbIIIEHNE KOHLIEHTpPa-
it ¢peHonoB B p. MeicoBka - 1,2 I[1IK; coeaune-
Huil xene3a B p. Beygpunas - 1,9 T1JIK.

HNpkyTckoe BogoXpaHUIUIILE

Bona MpkyTckoro BomoxpaHUIHIIa B OONBIINH-
cTBe MyHKTOB HaOmoneHuit B 2019 r., Takxke Kak B
MHOTOJIETHEM MEpHOJIe, XapaKTepU3yeTcss Kak
«YCIIOBHO YHCTas».

OTMedaeTcst HEKOTOpOe yaydlleHHe KayecTBa

BOJBI JI0 «YCIIOBHO 4YHCTas» B BEPXHEM CTBOpE
Bomoxpanmwmmma  (OI'TI-1  Hcroxk  AHrapsl)
(puc. 2.40). 1o cpaBHEHHIO C TPOILIBIM TOJIOM MaK-
CHUMaJbHbIC KOHIICHTpAIMU 3arps3HSIONINX — Be-
IIeCTB B BOAE CTBOpa PETUCTPUPOBAIMCH Ha
yposue: ¢enornos 1,5 [TAK (8 2018 . - 3,8 I1JIK);
opranndecknx BemectB (mo XIIK) - 2,3 IIJIK (B
2018 - 24T1I0K). CogmepxaHue OCTaIbHBIX
3arpA3HSIOMINX BEIIECTB M IMOKa3arejed KadecTBa
Boabl He npesbimanu [TK.

Bacceiin Tuxoro oxeana

Pexu 0. Caxamuu. B 2019 1. HabmroneHus mpoBo-
Jqunuck Ha p. JIrorora, p. UexoBka, B yepre I. Uexos,
p. Yoeropka, p. Ouenyxa, p. Porarka, p. [Ipasna.

Kauecteo Bompl p.Jliotora, 0,5 kM BblIe
. YarutanoBo; p. YexoBka, r. Uexos; p. Ymieropka,
1 km Beime c. Kpacnononee; p. Ouemyxa B 4epre
1. JlecHOe OLIEHMBAIOCH KaK «ciabo 3arpsi3sHEHHAs
U XapaKTepU30BAJIOCh HE3HAYUTEIbHBIM IPEBBILLIE-
HUEM COJIepKaHus opranuueckux BerecTs (o XITK
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u BIIKs), coenqunenuii Meny, xenesa, Mapraiua, 4ro
00YCIIOBJICHO BIMSIHUEM MIPUPOIHBIX (haKTOPOB.

B p. Porarka, sieBom npuroke p. KpacHocesnnc-
Kasi, B ctBope 3,5 kM Bblie I. KOxxno-CaxanuHck, B
2019 1. B mepuoj1 BEICOKOU BOIHOCTH HAOIIOAINCH

25

Pa30BBbIC MTOBBIIICHHUS KOHIICHTPAIIWA B BOJE COCIIH-
HEHUW Maprasiia, *eje3a U MeIU, CPEIHETOOBBIC
KOHIICHTPAIlUU, KOTOPBIX cocTaBmsuim 3, 4 u
10 ITAK cooTrBeTcTBeHHO. BOma omeHmBaiiach Kak
«3arpsisHeHHAM) (pHC. 2.41).
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Puc. 2.39. I3MeHeHNE CpeTHETOIOBBIX KOHIIEHTPAIMH OTIEeIbHBIX HHIPEIUSHTOB U KauecTBa BOAbI a) p. ['onoycrHas,
0) p. byrynsaeiika, B) p. Capma (Hauano).
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Puc. 2.40. I3meHeHne cpeIHET0I0BBIX KOHIIGHTPAIIUI OT/IEIbHBIX HHIPEINEHTOB
u kauecTBa Boabl MpkyTckoro Bogoxpanunuiia, OI'TI-1 Mctok AHraps! 3a MHOTOJIETHUH TEpUO/,.
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B 2019 . kauectBo Bozb! p. IlpaBaa, kak u B mpe-
JBIIYIINE TOJBI, XapaKTepH30BalIOCh KaK «3arpss-
HEHHas». B mepuoj BHICOKOH BOJHOCTH B (DOHOBOM
ctBope 0,5 kM Bemme 1. IlpaBma, ¢ukcupoBanmch
€IMHUYHBIC CIIydau IOBBIIIEHHOTO COICpP)KaHHS B
BOAE COEAMHEHUM MeAW, MapraHia, OpraHHYecKUX
semiecTs (1o BIIK u XIIK) (puc. 2.42).

Pexu nosryocrpoBa Kamuarka. B 2019 . Habmo-
JeHHs TPOBOAWIMCHE B (DOHOBBIX cTBOpax p. Kam-
gaTtka, 0,8 kM x ceBepy oT c. [lymuno, p. bepm,

120

2,5xm Kk 3amagy ot c. llymuno u p. bonbias
(beictpas), 0,5 kM BblmIe ¢. Manku.

Pexa Kamuarka B 20191, Kak U B npeablIyIme
TOJIBI, XapaKTePHU30BaIach Kak «Ciado 3arps3HeHHAs.
B Bome mabmonamich HePTENPOMYKTHI B KOHIICHTPA-
musx 10 4 IK, coenuaenns meau - 1o 2 TTJK.

B 2019 r kauectBo Bozs! p. bepm, 2,5 kM k 103
ot c. [lymuHo yay4ymmuiaoch U XapakTepHU30BaJlOCh
Kak «cmabo 3arpsisHeHHas» (2016-2018 rr. -
«3arpsisHeHHAN) (puc 2.43).
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p. Poratka B ctBOpe BhimIe . FOxHO-CaxalMHCK 32 MHOTOJIETHUN TIEPUOJ
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Puc. 2.42. VI3MeHeHue cpeIHEr010BbIX KOHIIEHTPAIMil OTAEIbHBIX HHIPEIUEHTOB 1 KaueCTBa BOJIbI
p. [IpaBaa B crBope Bhiwie 1. [IpaBna 3a MHOTOJIETHUH TIEpUOJT
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Puc. 2.43. I3MeHeHne CpeTHETO10BbIX KOHIIEHTPAMi OTJAENIbHBIX HHIPEAUEHTOB U Ka4eCTBA BObI
p- bepu B nynkTe c. [lymuHo 3a MHOTOJIETHUH TIEpUOJ

B 2019r. B Bome p.bepm ymenbpmmaache
KOHIICHTpanuusa coeauHenuit memm no 2 /K,
O0TMEYaJIOCh YBEIUYCHHE cofiepKaHUs
HedrenmponyktoB mo SITIJAK. CpeaneromoBoe
CoJiepXaHNe B3BELICHHBIX BELECTB B BOAE p. bepim
HE IIPEBBILLIAIIO 18,9 mr/m. OcranbHble
3arps3HSIONIME BemecTa He mpesbimand [1JIK.

Pexa Boabmasi (beicTpast) B hOHOBOM CTBOpE
0,5 kM Beime c¢. Manku orindainack B 20191
CYIIECTBEHHBIM CHI)KEHUEM COIEPKaHUS B PEUHOMN
BoJe (DCHOJIOB, CpEIHErOloBas KOHLECHTPALHS
KOoTOpbIX yMeHbImnack 1o 2 IJIK, makcumanbHas,
KaK U B peAblayeM roay, nocturana 5 [T/IK.

B Bone p. bompmas (beictpast) Beime c. Manaku
M0 CPaBHEHWIO C MPEIBIAYIIMM TOAOM B 2 pasa
CHU3WINACH CPEIHETONOBEIE 3HAYEHUS
KOHLIEHTPaLUN He()TEPOAYKTOB, & MAKCUMaJbHbIE
He mnpeBbimanu 3 [IAK. Causunace 1o 43%
noBropsieMocTh  ciay4yaeB  npesbimeHus 1K
COCTMHEHUSIMH MEIW, KOHIIEHTpAIlMH KOTOPHIX B
Bosie p. bompmas (beictpas) B c. Mankm He

npesbimanu 2 ITJIK.  3arps3HEHHOCTb  BOJIBI
JIPYTUMHU 3arpsA3HSIIOIIUMEI BEILECTBAMHU
yMeHbIIWIIach, Boga  p. bomemas  (beicTpas)

XapaKTepru30Bajiach Kak «Cinado 3arps3HeHHasD».

2.5.2. DoHoB8OE€ 3a2pa3HeHUe
noeepxHocmHuuvix 600 (N0 OAHHbBIM
cemu CK®M)

Tskeable METANIbI

B 2019 . poHOBOE comeprkaHe PTYTH, CBHHLA,
KagMHUsl B IIOBEPXHOCTHBIX BOJAAX OOJBIIMHCTBA
(oHOBBIX paiioHOB Poccum  cooTBETCTBOBAIIO
MHTEpBajlaM BEJINYMH, HAOIIOAAEMBIX B MOCIEIHHUE
rogbl, u coctaBmio i pryta 0,11-1,36 mkr/m,
ceunna 0,39-2.46 mxr/n, kagmust 0,04—0,09 Mkr/m.
Ha Aswuarckoii Tepputopuun Poccum QoHOBBIE
KOHLIEHTPALMU TSDKEJIBIX METaJUIOB, KaK IpaBUIIo,
Hmke, ueM Ha ETP (tabm. 2.31).

IMectunuan! u INAY

B 2019 r. koHIEHTpanuu cyMMel uzomepoB 1T
B TIOBEPXHOCTHBIX BOJaX OOJBIIMHCTBA (POHOBBIX
tepputopuii coctaBwin 51,3-154,7 ur/n. Konrent-
parun v -I'’XII cocraBuim ot 2 10 69,4 Hr/n
(tabmn. 2.31).

Ilo maraeiM cetm CKOM B TeueHne mocaeaHux
10-mer coxpaHsieTCs TEHICHIMS CTa0WIN3aluu
(DOHOBOTO  COZEPIKAHUSI  TSKENBIX  METAaJIOB,
nectunu0B, [IAY B HOBEepXHOCTHBIX BOAAX.
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Tab6umna 2.31. oHOBOE 3arpsA3HEHNE MOBEPXHOCTHBIX BOJ MO AaHHBIM ceti KOM

ITepuon CBuHell, MK/ Kaamuii, MKr/m PTyTh, MK/
3anoBegHUK HabOIrI0AE-

i Junamazon 2019 r. Junamaszon 2019 r. Junamazon 2019 .
Kaskasckuii B3 19822019 | 0,2-16,0 1,06 | 0,0042.5 0,04 0,03-1,4 0,49
Hpuoxcrko- 1987-2019 | umo-39,4 0,39 0,03-3,5 0,07 0,03-8,7 0,31
Teppachsrii b3
Baprysuscknii B3 19822008 | 02-7,4 1,7 0,01-1,5 0,09% 0,01-9,7 1,03
AcTpaxaHckii B3 19882019 | 0,08-128 2,46 0,1-413 0,01-74 1,36
BopoHesxkckuii B3 1990-2019 |  0,34-50 127 0,01-4.6 0,09 0,003-1,0 0,12
Sitmo 2002-2019 | 0,01-3,6 0,43 0,01-0,7 0,08 0,01-0,44 0,11
Cwmonencioe 2009-2016 | 0,15-6,0 | 2,058* | 0,03-0,67 | 0,054* 0,01-3,5 | 0208*
HOO?)CpBC
Baiikansckmit B3 2011-2014 | 045-0,8% | 0,61* | 021-046* | 0294% | 0,036-89%* | 17,88*
Bomxkcko-Kamckni % % 0,005- %
3 2012-2015 | 0,18-033 | 0,255* | 0,036-021 | 0,123 0,008% 0,007
HenrpanbHo- 1988-2011 |  0,2-66,6 0,8% 0,03-5,7 0,5% 0,03-0,5 0,2%
necuout b3

ITepuon bens(a)nmupen, Hr/n cymma-JIAT, ur/a v-I'’XT'L, ur/n
3anoBegHUK HabOIrI0AE-

i Hwnamazon | 2019 . Junamaszon 2019 . Hwnamazon | 2019r.
Kaskasckuii B3 19822018 | 0,05-8,9 126% | mmo-370 38,162 | mmo-188,4 | 16,968
Hpuoxcxko- 19872019 | 0,05-12,9 | 093* | ©no-2152 | 67,8 | mmo-1293 | 2,0
Teppachsrit b3
Baprysunckuii b3 1982-2008 0,05-16,3 1,0* 1,6-112,5 17,57* HI10-86,6 38,74*
Actpaxanckuii b3 1988-2019 Hmo-11,7 1,26* HI0-328 154,7 umo-101,7 34,7
Boponexckuit b3 1990-2019 0,05-5,6 0,94* Ho-14830 51,3 Hro-151,6 69,4
Sitmo 20022018 | 0,2-3.6 0,926 | mmo-31124 | 85,08 | mmo-258,8 | 1329
Chorerckoe 20092016 | 0,16-0,88 | 049* | mmo-288 | 60,43* | uno-29,1 9
OO03€pLe
Baiikansckuii B3 20112014 | 0,05-1,64 | 1,06+ | 1,6-112,5 | 17,57% | uno-86,6 | 38,74*
pomwero- KMl | 90122015 | w005 | 04s* | 081517 | 150,30% rio*
HenpaspHo- 1988-2011 | 0,05-22,0 1,3% mmo-15 HI10*
necunoii b3

HNO — HUDice npeodena 0OHAPYHCEHUs.

* - nocnedHee usmepenue

2.6. Paduauuounas obcmanoska Ha meppumopuu Poccuu

Haunbonee cunbHoe 3arps3HEHHE OKpYIKArolIeH
Cpeapl TEXHOTEHHBIMHU PaHOHYKINIAMH TEPPUTO-
puu PO u Bcero mupa npoucxoanio B 1954-1980 rr.
B IIPOLIECCE UCIIBITAHUN SAEPHOTO OPYXKHS B aTMOC-
tdepe. [locnennnii saepHbI B3pBIB B aTMocdepe
ob11 ipousseneH 18 oktsaopst 1980 1. B Kurae.

JlomonHUTENPHOE paJOaKTUBHOE 3arpsA3HEHUE
00BEKTOB OKpY’KaIOMIeH Cpeasl Ha HEKOTOPBIX Tep-
purtopusix PO nmpou3ouuio BCAEACTBUE paguallioH-

HBIX aBapuii: B 1986 . - Ha YUepHoObuibckoit ADC, B
1957 r. - ma I1O «Mask», pacmonoxeHHoM B Yers-
omnckoir obOmactu. B 19671 m3-3a BETPOBOTO
BBIHOCA PAAMOHYKITUIOB C OOHAKHUBIIUXCS OEperoB
03. Kapauaii, xyna cnmuBaiuch KuaKUe paguoaKkTHB-
Hble otxoxbl [10 «Masik», obpa3oBaiicsi Bocrouno-
Ypanbsckuit paguoaktuBHbiil cien (BYPC). Kpome
TOTO, WCTOYHHKAMHU JIOKAJIFHOTO PaJHOaKTHBHOTO
3arpsI3HEHMSI OKPY)KAIOIIEH cpenbl ABISIOTCS HEKO-
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TOpBIE TPEATIPUATHS SACPHO-TOIUIMBHOTO ITHKIIA,
Takne kak CHOMPCKMN XMMUYESCKUN KOMOWHAT B
Tomckort  obmactu (CXK), TopHO-XUMHYECKHI
xomOuHar (I'’XK) B KpacHosipckoM kpae, aTOMHBIE
anekrpocranini (ADC) 1 HEKOTOPBIE JPYTHE.

B 2011 r. HeKoTOpOE BIUSHNE HAa PaUallHOHHYIO
00cTaHOBKY Ha Teppuropun Poccum okazanm ama-
puiinble BBIOpOCH simoHCKOH ADC «Dykycuma-1».
OpHaxo 3TO BO3/AEHCTBUE OBLIO HE3HAYUTEIHHBIM U
HE MIMEJIO JOITOBPEMEHHBIX TIOCIIEICTBUH.

Habmronenust 3a paAnoakTHBHBIM 3arps3HEHUEM
KOMITOHEHTOB TIPUPOAHON Cpeasl Ha TEPPUTOPUHU
Poccun  oCymIecTBISIOTCA — paguOMETPUUYECKOMN
cetpio Pocruapomera. B 2019 1. mHabnronenus 3a
MOIIIHOCTHIO SKCIIO3UIIMOHHOM /103l TaMMa-H3JIy4de-
HUs OpoBoAWiuCh Ha 1 274 myHKTax ¥ JONOJIHU-
TETFHO U3MEPEHUS BBIMONHAIUCH, Ha 30 mocrax B
KPYIIHBIX Toponax. BemwumHa SKCHO3WIIMOHHON
JO3bl yKa3plBacTcs B BEIMYMHAX aMOHEHTHOTO
SKBHBAJIEHTa MOIIHOCTH OKCIO3HIIMOHHON 035l
ramMa-uzinydenus (MAI]).

HaGmomennst 3a pamgnoakTHBHBEIME arMocdep-
HBIMH BBITIAJICHUSMH MTPOBOAMINCEH HA 356 MyHKTaX,
3a 00BEMHOW aKTHBHOCTBIO PAJMOHYKIWIOB B TIPH-
3eMHOM cj10€ arMocdepsl - Ha 53 MyHKTaX, 32 00beM-
HOW aKTHBHOCTBIO TPUTHS B aTMOC(EPHBIX OCaKax -
Ha 32 myHKTax ¥ B BOJax peK - Ha 15 myHKTax, 3a
0GBbEMHOIT AKTHBHOCTBIO *VST B BOZAX peK 1 o3ep - Ha
43 myHkTax u B MOpsix - Ha 10 cranusax u B 10 myH-
KTax - 3a COAEepKaHUEM raMMa-H3JIy4darolnx paano-
HYKITUJIOB B MOPCKOM T'PYHTE.

Pesynprathl MOHHMTOPUHTA  PaJMOAKTHBHOTO
3arpsA3HeHUs KOMIIOHEHTOB MPUPOTHONW CPEIbl TeX-
HOTEHHBIMH paguoHyknugamu B 2018-2019 rr. Ha
tepputopun Poccun 3a mpenenamMu OTAENBHBIX TEp-
PUTOpHUH, 3arps3HEHHBIX B PE3yJIbTaTe aBapPHUHBIX
CUTYaIWii, IpUBEACHHI B Tabmute 2.32.

AHanu3 Bcel COBOKYIHOCTH JaHHBIX HaOIozIe-
HUU ToKa3ai, 94To B nmocneanue 10 et paguanuoH-
Has oOCTaHOBKa Ha TeppuTropun Poccuiickoit
Oenepanuu O6pu1a criokoiHo u B 2019 . mo cpas-
HeHuto ¢ 2018 . cylecTBEHHO HE U3MEHUIIACh.

B 2019 . o cpaBuenwuto ¢ 2018 1. cpeaaemecsay-
Has oObeMHas akTHBHOCTH 50 240Py g BO3/yXe,
mmMepsieMas B T. O0HuHCKe Kamyxkckoit 0071., yBe-
nuauiack B 1,4 pasza u cocraBuna 4,9% 10 Br/m (B
2018 1. - 3,5%107 br/mY).

B 1menom coaepikaHue TEXHOTEHHBIX PaIHOHY-
KIIMIOB B TPU3EMHON atMmocepe Ha TeppUTOpUH
Poccun Obut0 Ha 6-7 IOPSAKOB HMKE 3HAYCHUH
JIOITYCTAMOM CPEIHETr00BOM 00BEMHON aKTHBHOCTH
U B NIPECHOBOJIHBIX BoZloeMax Ha 3-4 mopsKa HIKe
YpOBHEH BMeEIIaTeIbCTBA, YCTAHOBICHHBIX HOPMaMU
pammanmonHoii 6e3onmacHocty  HPB-99/2009  nns
HaCeJIeHNSI.

2.6.1. PaduoaxkmueHoe 3azpsas3HeHue
Npu3emMHo20 C101 8030Yyxa

3arpsisHeHne  atMocepbl  TEXHOTEHHBIMH
paguoHyKIMIaMu Ha Teppuropun PO B HacTosmee

BpeMs, B OCHOBHOM, OOYCJIOBJICHO BBIOpOCamMu
MPEeNNpPUATAN  SIEPHOTO TOIUIMBHOTO IHMKIA U
BTOPUYHBIM MOCTYIUICHUEM PATUOHYKIHIOB C
3arpsi3HEHHBIX B IPEIBIAYIIIE TOIbI TEPPUTOPUH.

[pu OCYIIECTBIICHUH HaOJIOAeHHH 3a
pPaIMOaKTUBHBIM 3arps3HEHUEM TPU3EMHOTO CIIOS
arMocgepsl TPoObI PaJANOAKTHBHBIX adPO30JIeH U UX
BHIMMAZICHUII Ha  TOJCTWIAIONIYI0  ITOBEPXHOCTH
OTOMPAITUCH HEMIPEPBIBHO C CYTOYHOW SKCIO3UIHEH,
3aTeM B HUX OMPENeIBIIOCh COIEpKaHe CyMMapHOi
0eTa-akTUBHOCTU PAJMOHYKIUIOB M  OTICIbHBIX
raMMa- ¥ 0OeTa-M3Iy4alouux  PaJuoOHYKIIHIOB
TEXHOTEHHOT'O U €CTECTBEHHOTO MPOHCXOKAeHHA. B
OKPECTHOCTSIX HEKOTOPBIX pPaJHaIFIOHHO-OACHBIX
oosekroB  (POO) B mpusemHOil  arMmocdepe
OTIPEICISIIMCH  KOHIEHTPAIMK  AThb(a-U3ITydaronnx
PaIMOHYKITUIOB - U30TOMNOB TLTYTOHUSL.

B 2019 r. Habiromanoch yMEHBIIEHUE CPETHETO-
JIOBBIX 3HAYeHUU OOBEMHOU X3 B MPU3EMHOM CIIOE
atMocdeps! B oc. HoBoropusrii (YensonHckas 06:1.)
710 14,5:107 Br/™M (8 2018 1. - 19,8:107 bx/M>) 1 Ha
rore ETP 1o 12,8410° B/m® (8 2018r. -
14,16:107 BK/M3). 3HAUATENTFHOE  YMCHBIIICHHE
npousonuio Ha tore Boctounoit Cubupum - 10
29,71-107 Br/m> (8 2018 1. - 48,88:107 br/m’). B
nentpe ETP cpennerogoBoe 3HaueHne 0O0BEMHOM
2B IpakTHIECKH HE N3MEHIIOCH - 18,8410 Br/m>,
MPOTHUB 19,55-10’5 Br/M> B 2018 1. B CpEOHEM IO
Poccun Habnromanock HE3HAYUTENHFHOE YMEHBIIE-
e - gmo 1572:10° Bx/M® (8 2018r. -
18,73-107 BK/M3). Crnemgyer OTMETUTh HU3KHH ypoO-
BeHb 00beMHON X B 3anomspse - 4,06:107 Br/m® (B
2018 r. - 4,22-107 BK/M3), YTO MOYKHO paccMaTpH-
BaTh KaK HEKOTOPYIO CTaOWIM3ANHI0 TIIO0ATBHOTO
TeXHOTEHHOTO (oHa (puc. 2.44).

Mo naHHBIM HaOMIONCHHUN 32 PaJUOAKTHBHBIM
3arpsisHeHneM arMocdepsl B 2019 1. Ha TeppUTOPHH
Poccun Obuio 3adurcupoBano 32 ciydas Kpart-
KOBPEMEHHOT'O MPEBBINICHUS HaJ (OHOBBIMU YPOB-
HsAMH 00beMHOH SP paAHOHYKIHIOB B a3p030JIsiX (B
2018 . - 86 cmydaeB). bombmmHCTBO WX OBLIO
3aKCHPOBaHO B IMyHKTax HaOmoneHus CeBepHOro
Kagxkaza B mexadpe.

B 2019 r. HanOonee BbICOKHE 3HAYCHUS OOBEM-
Hoit S HaOmomaauch B ssHBape B myHkTax Camapa
(426,0-10™ Br/m>, npu

CpeHEMECSIYHOM
49,010 Br/m>), Vap  (KpacHosipckuit  Kpaif)
(146,1-10™ Br/m?, pu CPeIHEMECSIUHOM

22,4:107 Bx/m>), Bonorza (70,3-107 Br/m>, 1pu
CpPEAHEMECTYHOM 3,3-10'5 BK/M?, B aBIryCI€ B
CeBeponBUHCKE (431,0-10'5 bx/M’, ipu cpemHeme-
CSYHOM 3,3-10'5 BK/M3), B HOSIG?C B OOHHHCKE
(Kamyxckas 0011.) (99,8-10‘5 bx/M’, ipu cpemHeMe-
csiarom 17,3-107 Br/m?).

B npyrux myHKTax HaOIltOneHUS MaKCUMAaIbHBIC
3a()UKCUpOBaHHbIE BENMYMHBI 00beMHOH SP B
2019 r. He TIpeBBIMIATH 45,0107 Br/m°.

KparkoBpeMeHHOE MpeBbIlIeHUE Ha/l HOHOBBIMHU
3HaueHUsIMU 00bemMHON SB B 2019 . HabmrogaI0Ch:
r. Bonorga - 9 ciyuaes, I. ApxaHTrelbeK - 6 ciyuaes,
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r. Typyxanck (KpacHosipckuii kpaif) - 5 ciydaes,
r. CeBepoaBuHCK - 4 cimyyas, T. KpacHospck wu
r. O6nunck (Kamysxckast 061.) - mo 2 ciydast ¥ 1o 1
ciyuaro B I. Konmamiero (Tomckas 00:1.), 1. Camapa,
T. CeixthiBKap (Pecmyomuka Komm), . Vap (Kpacuo-
SIPCKHH Kpai).

B 2019 1. Ha Tepputopun Poccrun 6611 3adukcupo-
BaH 21 ciy4ail BEICOKMX 3Ha4eHWi SP arMocgepHbIX
BeimasieHnit (B 2018 . - 41 cmyuyait). IloBbimenHbe
CpeIHeMeCsIYHbIe BeMMYMHBI Sf3 aTMOC(EpHBIX BBINa-
JICHU HaOTIOMAITUChH B ITYHKTAX: T. ACTpaxaHsb - 6 CITy-
yaeB, I. KpacHosipck u . Bosrorpaz no 2 citydas v 1o
oIHOMY ciay4aro B 11 myHKkTax.

CpenneronoBas, B3BELIEHHas 10 TEPPUTOPHU
Poccuu, 06beMHasi aKTHBHOCTE >/ Cs B BO3/1yX€ B
2019 1. HECKOTIBKO YMEHBIIWIIACh 10 CPaBHEHHIO C
2018 & u cocrasmia 1,4x107 Br/m> (B 2018 -
1,6x1077 BK/M3). MakcuMansHas CpeaHeMecsIHas
aKTHBHOCTH 13/Cs B BO3/yX€ BHE 3arps3HEHHBIX 30H
HaOronanack B utolie B I. Kypuartos (Kypckas o01.)
- 24x107 Br/m>. TIOBBILICHHBIC OTHOCUTENIBHO
(hoHOBBIX 3HaueHus HaOmomanuch, B T. Kypcke
15,7107 Bx/m> B ceHTsI0pe, T. HoBOBOpOHEX)KE
12,3x107 Br/M® B ceHTsI0pe, bapnayme
9,1x10”7 Br/m> BO BTOPOM KBapTale.

B 1uenom, nHaGmomaBiIuecs CpeiHEMECSYHbBIE
3HaueHMs 0ObEeMHOM akTuBHOCTH!>/Cs B BO3/IyXe
OBUIM HA IIECTh-CEMb MOPSIKOB HIDKE JOIMYCTHMON
oGbeMHOIt akTHBHOCTH 3/Cs B BO3JyX€ JJIsl Hace-
aenus (JIOAyc.) mo HPB-99/2009.

OGbemuas aktuBHOCTh -0 240Py B MPU3EMHOM
cioe atrMmocgepbl, €KEeMECSYHO oIpeenseMas B
r. OOHHHCKE, B 2019 H3MEHAIACh oT
0,54x10 Br/m> B despane 10 38,5107 Br/m® B
anpene. CpenHsiss 00beMHass aKTUBHOCTh 3THUX H30-
TOOB B Bo3ayxe I OOHMHCKAa COCTaBHIIA
4,9x10 Bx/m> (8 2018 1. - 3,5%107 Bx/m’). Bee
3a(uKkCcMpOBaHHBIE BEIWYMHBI Ha MIECTh MOPSIKOB
HUXKE TOMYCTUMON 00hEeMHOW aKTHBHOCTH BO BIIBI-
xaeMoM Bozayxe it Hacenenusi mo HPB-99/2009
(2,5%10 Br/m?).

Cpennsist no PO mioTHOCTE BbINaACHUS 137Cs u3
arMocepsl Ha TOACTUJIAMOIIYIO IOBEPXHOCTH B
2019t cocrasmia 0,13 Bx/m*xron (8 20181 -
0,12 Br/mM>xrox).

Brimagenus 908t ro6anbHOrO MIPOUCXOXKJICHUS
Ha OojpIeil dactu Teppuropun PP ObITM HIKE
npenena ooHapyxenwus (<0,2 Br/M2xrox).

CpenHeMecsYHOE COJIEpIKaHUE TPUTHUS CH) B
aTMOC(EepHBIX 0CaZKax U MECSYHbIE BBIMIAJICHHUS €TO
u3 atMoceps ¢ ocankamu B 2019 . B pa3HbIX MyH-
KTax HaOIOICHNUS M3MEHsUTHCH B quana3oHe (0,24 -
4,35)bx/nmn u (0,7 - 654,5) Br/M>XMecsIL COOTBET-
ctBeHHO. Cpe/iHee collep)KaHhe TPUTHUS B OCAJIKax
no PO B 2019r. HE3HAYUTENBHO YBEIUYUIOCH
orHocutenbHo 2018 T (1,64 Bx/n) m cocraBuio
1,79 bx/n. BeinageHue TpuTHA ¢ OCajKaMH B
2019 r- 73,5 Br/M%, B 2018 1. - 63,7 Br/m?.

Ha 3arpsi3HeHHBIX B pe3yibrare YepHOOBUIbCKOM
aBapuu Teppuropusx EBpomneickoil TeppUTOpHH
Poccun (bpsuck, Kypck) BcieacTsue BTOpHUYHOTO
BETPOBOTO TMOIBbEMa [0 CHX IIOp HaOIonaeTcs
HOBBIIIEHHOE COAEP)KaHHE PAJUOHYKIHIOB B BO3-
nyxe. OCHOBHBIM [103000pa3yrOMM paJnOHYyKIIU-
JOM Ha 3arps3HCHHBIX TEPPUTOPHAX SIBIISCTCS
137Cs. B 2019 1. ero o6beMHas aKTHBHOCT B BO3-
ayxe cocrasuia 5,1107 Br/M. (3 2018r -
4,3x1077 Br/Md).

IoBeIlIEHHOE COzEpKAHME TEXHOTEHHBIX PaIo-
HYKIUZOB B IPU3EMHOM CJIO€ BO3AyXa PETYJISIPHO
perucTpupyercsi U B pailOHax, PacHOIOKEHHBIX B
100-xm 30He BokpyT 110 «Masik» Ha FOxHOM Ypae.
B n. HoBoropHslii MakcuMasibHas CpeaHEMecayHast
oObeMHast aKTHBHOCTH /Cs (63,3107 BK/M3)
HaOmromanack B nekadbpe 2019 r., a cpeaHeMecsaHas
3a 2019 cocrasmma 16,2x107 Br/m® (8 2018 1. -
18,4><10'7 BK/M3), YTO Ha IIECTh-CEMb TOPSIKOB
HUWKE HOAHAC o HPB-99/20009.

Bremanenus °'Cs B 3arpsi3HEHHON 30HE YMEHb-
HIAI0TCS, OJTHAKO JI0 CHX TOp TPEBBIMIAIOT (OHOBBIC
YPOBHH, XapaKTEpHbIE U He3arps3HEHHbIX 30H. B
2019 1. Bemmagenns 2/Cs B 3arps3HEHHON Mociie
asapun Ha YADC 30He, ycpenHEHHBIE IO
10 myHKTaM, HE3HaYUTEIHHO BBIPOCIU IO CpaBHE-
o ¢ 2018 u cocrasumm 0,87 Bx/M>xroxn (B
2018 . - 0,74 Br/M>xrox).

B oTnenbHBIX HAacelIEHHBIX ITYHKTaX 3arpsi3HEH-
HBIX TEPPUTOPUIN BbINAJECHUS 137Cs 6bun BbILIe.
MaxkcumMaiibHbIE BBEITIAAEHUS 137Cs 82019 I., Kak U B
2018 r., nabmonanuce B 1. Kpacnas I'opa BpsiHckoit
obmactu u  cocraBunu 4,2 EK/MzXFOI[. B
n. HoBoropusriit (I10 «Masik») TOIOBBIE BBITIAzE-
uusg 37Cs B 2019 1. cHu3MANCH - 10,0 BK/M2><r0/:[ (B
2018 1. - 13,0 Br/M?xroz), 4TO HIKE YpOBHE# BMe-
II1aTeJILCTBA JUIS HACEIICHUSI.

2,6.2. PaduoakmueHoe 3azps3HeHue
N08EePXHOCMHBLX 600

OCHOBHOI1 BKJIaJl B PalUOAKTUBHOE 3arps3HEHHUE
MIOBEPXHOCTHBIX BOJl Ha Tepputopun Poccuu BHO-
CHT TeXHOTGHHBI °'ST, BHIHOCHMBII C 3arpsI3HEH-
HBIX TEPPUTOPUH.

B 2019 1. mo cpaBuenmio ¢ 2018 . B Bozme pek
Poccun cpenHsst o0beMHAst aKTHBHOCTh 203t nesna-
YATENHHO H3MEHWIACh M cocraBwia 3,5 Mbk/n
(2018 . — 3,7 mbk/n), 4TO Ha TpW TOpAAKA HIDKE
YpOBHS BMELIATeNLCTBA A HaceneHus (4,9 bi/n).

B 2019 1. mo cpaBuenmio ¢ 2018 . B Bozme pex
Poccun cpenusisi oObeMHasi aKTHMBHOCTh 90gr me
U3MEHHWJIAaCh W cocTaBmwia 3,7 Mbk/i, uTto Ha TpH
MOpsIZIKa HIDKE YPOBHS BMEIIATENBCTBA JIsl Hacelle-
Hus (4,9 br/i). B ocpennenune no PO He BKIIFOYEHBI
pe3yabTarsl U3MEpPEHUN 08r B BOZE pex Konga
(m. Yepneias), Bumepa (m. Pa6uruno), Kama
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Tadumuna 2.32. PangnoakTHBHOCTS KOMIIOHEHTOB IIPUPOIHON cpeabl Ha Tepputopun Poccuu B 2018-2019 rr.

Jwramna3on cpeiHeMeCSIUHbIX 3HaYEHU N
Pannonykinuasl, E,Z[I/IHI/II_ILIV (MHHHMAITBHOE — MAKCHMATBHOE) Honyctumslie
TapaMeTpel M3MEpeHuit 2018 T 2019 YPOBHH
Bosnyx JIOAAc» Br/M?
O0beMHast aKTUBHOCTh PAJIMOHYKIIH/IOB B IIPU3EMHOI atMochepe
2B 107 Br/m> 13,48 — 29,11 12,71 - 20,47 -
137¢cs 107 Br/m® 1,01-2,14 1,12 - 1,57 27
90gyr 107 Br/m> 0,07 -7,30 0,10-5,0 2,7
239+240Pu 9 3 3
10” Bx/m 1,0-8,7 0,54 - 38,5 2,510
(O6HuHCK) )
PanmoakTiBHBIE aTMOC(hEPHBIE BHITAICHUS

2B EK/M2~cyT1<n 0,06 — 8,74 0,26 —3,91 -
137¢g BK/Mz'KBapTaJ'I 0,022 - 0,039 0,023 — 0,041 -

H Bi/m?-mec. 34-122 37-172 -

O0bemMHast aKTUBHOCTH PaIHOHYKIHIOB B aTMOC(EPHBIX 0CaIKaxX
3H Bx/n 1,13-2,13 | 1,15-2,42 -
Bona VB, Bx/n
O0beMHast aKTUBHOCTh PATUOHYKIIHIOB B PEUHOM BOJIe
90gy Mbx/n 1,5-11,0 1,7 -7,6% 4,9
3H Bbx/n 1,2-23 0,9-22 7 600
O0BbeMHast aKTUBHOCTh PAJIMOHYKIIHIOB B MOPCKOW BOJIE
gy MBK/1 1,2 —4,8%* 1,14 —5,7%* -

Tpumeuanus: JJOAp ¢ - Oonycmumas 06veMHas aKmMueHOCHb PAOUOHYKIUOA 6 6030yXe O Hacenenus no HPE-99/2009
VB - ypogenv emewamenvcmea 0ist Hacenenus (00nycmumas 00vbeMHAas AakMUeHOCHb numvegoll 600vt) no HPH-99/2009
* - p. Konsa -14,3 mbx/n
** - 6e3 Taeanpoackozo 3anuea A306ck020 mMops

U >
06"’2“‘;?:6“\“‘

D

Puc. 2.44. Cpennue 3HaueHHs: 00beMHOM L B IPHU3EMHOM cJioe aTMochepsl

Ha Tepputopun PO B 2018-2019 rr., 107 Br/m®
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(. TronpkuHO) [lepMckoro kpasi, pacroJIOKeHHBIX B
paiioHe B3pBIBa TpEX SICPHBIX 3apsSA0B (MOIIHO-
cteio 15 kT kaxnaplii), MPOBEICHHOTO B MHPHBIX
uessx no npoekry «Kanam» B mapre 1971 r. Ha riy-
6une 128 M. TToBbIIIEHHAs AKTUBHOCTH VSt B BOJIE
p. Heswr (1. HoBocaparoBka JIeHMHTpamckoit o0r.),
kotopass B 2014-2016 rr. B Temnwlii mepuon roga
cocrasuna 9,6 mbx/i1, 8,8 Mbk/nm u 8,7 Mbk/1 coot-
BercTtBeHHO, B 2017-2018 rT. cocraBmma 4,4 wu
4,8 mbk/n, mpotuB 5,3 u 3,7 Mbk/m B cpemHeM 1o
P® coorBercTBeHHO, a 2019 . mpakTUYECKH CpaB-
HAJIaCh CO CPEIHUMH 3HaueHHsIMU 11 pek PD
(3,5 MBK/IT COOTBETCTBEHHO).

OObeMHasi aKTUBHOCTb TPUTHS B BOAAX PEK B
2019 roxy, ocpeaHeHHAs IO BCEM IIYHKTaM HaOJIO-
JIEHVsI Ha peKaxX, He3HAYNUTENBHO YMEHBIINIACh 110
CpPaBHEHHUIO C MPEABIAYIIMM TOJIOM K COCTaBWJIa
1,6 bx/m (2018 1. - 1,7 bx/n). CpenHsisi yaelbHAs
akTUBHOCTH °H B oOcienoBaHHBIX pekax PD B
2019 1. wonebamace B mpenmenax 0,9 —2,2 bx/i.
MeHnblee U3 3TUX 3HAYCHUN OBLIO 3a()UKCUPOBAHO
B Bomnre (B. m. Bepxue-JleOsikbe), a Oonbiee - B
Wunurupke (B. n. Maaurupckuii).

CpenneromoBoe 3HaueHHE OOBEMHOW AKTHBHO-
cTH TpuTHi B arMocdepHbIXx ocagkax B 2019
cocraswio 1,79 bx/a (8 2018 1. - 1,65 bx/n).

Ha ATP wnaubonee 3arps3HEéHHON ocTaeTcs
p. Teda. Xors mpsimble cOpocwl ¢ T10 «Masik» B
PEKy HE IIPOU3BOIATCS, PAAUOHYKIUABI OCTYHIAIOT
C TIOA3EMHBIMH BOAAMH OT BOAOEMOB-XPaHMUIIHII]
PaZIMOaKTHBHBIX OTXO/IOB U U3 paHee 3arps3HEHHBIX
AkcaHoBckux 0Ooisior. [losTOMy 3arpsisHEHUE PEKU
panvoOHYKINAaMH, B OCHOBHOM ST, JIO CHX TIOp
COXpaHseTCs JOCTAaTOYHO BBICOKUM. CpemHeroao-
Bas 0ObeMHAs aKTUBHOCTb “°ST B BOJIE p. Teun
(. Tlepmmackoe Kypranckoit 061.) B 20191 1o
cpaBaenuto ¢ 2018 1. (4,36 bx/n) ymeHpmmiacey u
cocrasuna 3,83 bx/m.

[IpuBeneHHbIe 3HAUYEHUS YPOBHS 3arps3HEHUS
0gy pexu Tewya HaxomsTcs HIDKE YPOBHS BMeIla-
TenbeTBa st HaceneHust mo HPB-99/2009.

B Bome p.HUcetm (myHKTBI MexoHCKOE,
[angpunck, KpacHoucerckoe Kypranckoit 00:1.),
Iocle BHajaeHus B Hee pek Teun u Muacca, cpenHe-
rofoBasi OObEMHas aKTHBHOCTH VSt B 20191
coctasisuia 0,22 bx/n, 0,29 bx/i u 0,58 Bbx/i1, uto B
8,4-22,3 paza umxe YB (4,9 Bx/n).

YpoBHHU 3arpsi3HEHUS] MOPCKOW BOJBI 0gy Mpak-
TUYECKH MaJIo U3MEHSIOTCs Tof] OoT rona. CpemHero-
JTIOBBIE 0OBEMHEIC AKTHBHOCTH 3TOTO PAAHMOHYKIUAA
B 2019 r. B noBepxHOCTHBIX Bogax benoro, bapen-
nea, Kacnomiickoro, Oxorckoro u SImoHCKOro
MOpei, a TaKke B BoJax THXOro okeaHa y Oeperos
Boctounoit Kamuarkn (ABaunHckas ryda) Koeba-
TUch B ipenenax ot 1,14 mbk/n B ABaunHCKO# Ty0e
no 2,10 mbk/n B benom mope. O0bemMHas aKTHB-
Hocth VSt B Kacmuiickom MOpE 3aMETHO TMOBBICH-
nach 1 cocraBuia B cpenreM 4,51 mbk/n (B 2018 1. -
4,80 mbx/n).

MakcuManbHOE COAepKaHUE 0gr B 2019 T,
Takke, kak 1 B 2018 ., ObUIO 3a)UKCHUPOBAHO B
AzoBckoM Mope (Taranporckuii 3anuB) - 3,7 mbx/1,
¥ 3aMETHO YMEHBIIWIOCH Mo cpaBHeHHIo ¢ 2018 .
(5,5 mbk/m).

2.6.3. Paduauuonnana ob6cmaHoeéxa Ha
meppumopusnx dedeparvHbix
oKpy208

CpenHeronoBsle 3HaYeHHUsI aMOMEHTHOTO JKBH-
BaJICHTa MOIIHOCTH  DKCIIO3WIIMOHHON  J03BI
(MADBJl) Ha TeppuTopusIX (enepantbHBIX OKPYroB
Haxonarcst B mpenenax 0,10 - 0,12 mx3B/4, 4TO
COOTBETCTBYET €CTECTBEHHOMY paJWuallHiOHHOMY
(hony.

[ToBbllIeHHBIE CpeHErofoBbIe 3HaYeHust MAD]]
OBITH 3a(PUKCHPOBAHBI B OTACITHLHBIX HAOIOMATETh-
HBIX NOyHKTax Ha Teppuropusx PO, C3PO u
CDPO - 0,19 mx3B/4. K HuM otHOCcsTcs: B LIDPO -
noc. Kpacuast T'opa BpsiHCKkol 00i1., pacnosioxeH-
HBIA Ha 9YePHOOBUTHCKOM 3arpsi3HEHHON TEPPUTOPUHU
(MakcMansHO m3MepeHHas BenmmarHa — 0,21 MK3B/4
B HMIOHE-WIONE W CEeHTAOpe-okTsaope), B C3DO —
noc. Tepubepka (makc. — 0,24 Mx3B/4 B aBrycre u
centsiope), B COO — moc. Mouasl B PecnyOmuke
Bypsarus (makc. — 0,23 Mx3B/4 — ¢ukcupoBaiach
€XXEeMeCSIYHO C SHBaps 1o aBryct). CpenHeroqoBbie
BenuurHbl MAD]I B cpenHem coctaBuiu: B C3PO -
0,10 Mx3B/4, 9TO COOTBETCTBYET HIDKHEH TpaHHIIC
JMara3oHa CPEeNHUX BEIMYUH 10 (enepaibHbBIM
okpyram, B [I®O u CDO - 0,12 mMk3B/4, 4TO COOT-
BETCTBYET BEpXHEW TIpaHHUIE AHUara3oHa CPeAHUX
BEITMYHH 110 deAepadbHbIM OKpyTaM (Tadm. 2.33).

Jlaxxe B palioHax pacroJIOKeHHUs! pauallMOHHO-
onacHbix 00bekToB (POQO) cpemneromoBsie 3Haye-
Hus MADJ] B 2019 . He BBIXOAMIU 3a MPEAEIBI
koeOaHusi GOHOBOTO YpOBHS, Hampumep, B 100-km
3oHe Jleannrpazackoit ADC usmensuucs ot 0,10 mo
0,14 mx3B/4, Kombckoii ADC - or 0,08 po
0,12 Mkx3B/4.

B 2019 1. Ha ETP Haubonee BBICOKOE 3HAUCHUE
CPEIHETO0BO O0BEMHOW aKTUBHOCTH 37¢s B
MPU3EMHOM cJioe armocdepsl HaOIIOIANIOCH B
Hosoroprom - 16,2x1077 Bix/mM>. Hanmenbinee
CpPE/IHETO/IOBOE 3HaueHHEe OOBEMHOW AKTHBHOCTH
137Cs ormeueno B Kazanu u Yxre - 0,5-10‘7 Bi/M°.

[Tocne 3apeructpupoBanHoro B 2013 r. pocra
CPEIHEroZI0BOTO0 3HAaueHUs] 00BbEMHON aKTHBHOCTH
37cs s C300 o 5,5-10’7 BK/M3, 00YCJIOBJICHHOTO
paAMallMOHHBIM HWHIMJIEHTOM B T DJEKTPOCTab
MockoBckoii 001, B 2017-2019 1. ee 3HaueHwue
CHU3WIJIOCH J0 XapaKTePHBIX ISl OKpyTa 3HAYCHHH -
2,9-107 Bim®, 2,7-107 Brm® u 1,4-107 B/
cooTBeTcTBeHHO. B psane nynkros C3®DO Habmona-
JIOCh 3HAYUTEIBHOE YMEHBIIEHUE OOBEMHON aKTUB-
nocrn 37Cs (puc. 2.45). Ha mopsimok cHU3MIACH
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akTUBHOCTHh B CBIKTHIBKape (C 3,3X10'7 no 0,6:10°
7 BK/M3), B 4,8 pa3a B CeBeponBHuHCKE (C 6,7X10’7
bi o) 1,4-10’7 EK/M3), B 8,2 pa3a B Yxte (c 3,3% 1077 bi o)
0,4-1077 BK/M3). 3HAYNTENHHOE CHIDKEHNE aKTHBHO-
cTH mpowu3onnio B Bomorae (¢ 5,9x107 1o 0,6:10°
7 BK/M3).
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Puc. 2.45. Cpenneronosast 00beMHast akTHBHOCTb 37¢s
B HaceleHHbIX nyHkTax C3d0

CpenHeronoBoe 3HaueHHE OOBEMHON aKTHBHO-
ctu 7Cs B TIDO cocrasmno 2,1x107 Br/m> (B
2018 1. - 1,9x1077 Br/m?). 3a uckimouernem 2011 1.
(aBapus Ha ADC "®ykycuma-1"), 3HaueHus cpegHe-
TrOIOBBIX 0OBEMHBIX aKTUBHOCTEH 137Cs o MO B
nepuon 2007-2016 rr. HaxoauIKCh B ipeaenax (2,5-
5,0)x10”7 Br/m>, kpome 2017 ., KOrza OHO COCTa-
o 1,6%1077 Br/w’.

Jnsa ATP xapakrepHa Oonbpllias HepaBHOMED-
HOCTh paclpelieieHnus CPEIHETO0BOH 00BEeMHOMN
akTHBHOCTH 1°/CS 10 HACENCHHBIM nyHktam. [Ipu
3TOM CJEAyeT y4ecTb, UTO MHOTHE U3 MyHKTOB CPO
- b. Mypra, Cyxo0y3umckoe, Ysp (KpacHosipckuit
kpaii), OrypuoBo (. HoBocuOupck), Kommameso
(Tomckass 001.) - wHaxomarcs BOmm3u POO
(puc. 2.46). Tem He MeHee, cpe[lHEe 110 OKPYTY 3Ha-
yeHue OOBEeMHOW aKTHBHOCTHU Cs cocraBuio
1,7-107 Br/m> (8 2018 1. - 1,6:1077 Br/m>). Cpene-
B3BemeHHoe 3HaueHue mo PO B 2019 1. cocTaBuio

1,4-10'7 BK/M3, yro HWke 3HadeHus 20181 -
1,7-107 Br/v>.
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Puc. 2.46. CpennneronoBast 00beMHast akKTHBHOCTb 37¢s
B HaceJeHHbIX myHkTax CPO

CrnenyeT OTMETHTb, YTO BCE 3HAYCHUST 00BEMHOI
aKTUBHOCTH 13'7Cs, [IPUBEICHHBIC BBIIIE, HA IIECTh-
CeMb TMOPSIAKOB HIKE JOMYCTUMOM CPEIHEr0I0BOM
o6bemuoit aktuHocTH 137Cs o HPB 99-2009.

Cpensisi 0GbeMHAsI AKTHBHOCTD ~UST B TIPH3EM-
Hoii armocdepe B 20191 Mano wu3MeHHIAch U
cocraBmia  1,04x10”7 Bx/m® (8 2018 -
1,07x107 Br/m®), a 1o denepanbHbIM OKpyram
koneOnercss B mpeaenax (0,4 — 1,55)X10’7 Br/M.
Hanmvenbpmue 3aadeHns (0e3 ydueTa palioHOB pacIio-
TIOKEHUS PATUOXUMHUCCKUX TPEAMPUATHIA) ObLIH
3auxcupoBansl B [IOO u C3DO, HaubomnbIme — B
C®O (tabn. 2.33). HeoOXoguMo OTMETUTH, YTO B
OTJICJIbHBIX HACEJCHHBIX ITYHKTAX OKPyra CpeIHero-
JOBBIE 3HAYEHMS 0OBEMHOIT aKTHBHOCTH VST MOTYT
CYIIECTBEHHO OTIINYAThCS OT CPETHETO 3HAYCHHUS TIO
okpyry (puc. 2.47).

B nekotopbix ropoaax JBPO B 2019 r. o0bem-
Hasl aKTUBHOCTD ~ ST YMEHBIIIUIACH 10 CPABHEHUIO
¢ 2018 1. (puc. 2.47). OcobeHHO 3aMETHOE YMCHb-
menne npomsonuio B brarosemencke (¢ 6,15x107
hi(o} 2,8><10'7 BK/M3), MEHee 3HauuTelbHOe BO Bra-
JIUBOCTOKE (C 1,8x1077 10 1,0x1077 BK/M3) u IOxHo-
Caxammacke (¢ 0,75x107 o 0,6x1077 Br/md).
Heckonpko yBenuumiach 00beMHas aKTHBHOCTD
081 B Skyrcke - ¢ 1,04x107 g0 1,1x1077 Br/m>.
Cpenusst oObeMHasi aKTHBHOCTh 203r o JAB®O
cocrasma B 2019 1. 1,1x1077 Bx/m> (B 2018 r. -
1,810 Bx/md).
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Puc. 2.47. CpenneronoBast 00beMHasI aKTHBHOCTD 90gy
B HaceJeHHbIX MyHKTax IB®O.

Bce npuBeneHHbIe BBIIIE 3HAYSHUS CPEIHETOO0-
BOH 0GbeMHOI akTHBHOCTH USr B MPU3EMHOM CJI0€
aTMoC(epHOTO BO3IyXa Ha 7-8 TOPSIKOB HHXKE
nmomyctumoro o HPB- 99/2009.

AtmochepHBIe BBITIAICHHUS 90Gr na noxcrmnato-
HIyI0 MOBEPXHOCTh Ha TEPPUTOPUH OOJBIIMHCTBA
¢benepanbHBIX OKpyroB B 2019 1. ObUIH, KaK U B Ipe-
IOBITYIAE TOABI, HIDKE TIpenena OOHapy)KeHUs
(<0,2 Bx/M? ron).

Jluana3oH cpenHUX BEIMYUH IUIOTHOCTH aTMOC-
(epHBIX BBINAIECHHN 137¢s 1o (enepaibHBIM OKpY-
ram B 20191 cpaBHUTENbHO HeOONBIIONH (TaOI.
2.33). HaumeHsbIass u3MepeHHas IUIOTHOCTh BhIIa-
JIeHUH 137Cs ormeuanacs B COO - 0,09 BK/MzXFO,Z[,
Hau6onbmas B YOO - 0,85 Bx/m>xroxn. B J®DO Bo
BCEX CyOBEKTax %)ez[epaulxm IDIOTHOCTH aTMocdep-
HBIX BbINageHnii >/ Cs GbuIa HIDKE mopora ooHapy-
skerns (<0,01 BK/M2><FOZ[).
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2.6. PaduayuoHHas obcmaHoska Ha meppumopuu Poccuu

Tabiamua 2.33. PagnanuonHas 00CTaHOBKA Ha TEPPUTOPHUAX (PeAepalbHBIX OKpyros PO B 2019 r.

O0BpemMHasg aKTHUBHOCTH B BO3AyXE Breimagenus u3 arMmochepsl

DenepanbHbIE OKpyTa MA39;1’ B37Cs, 1077 oo 7 3 I37¢s, 3 5
MKSB/9 BrAd Sr, 107" Bx/m B/m2ron H, bx/m“'Toz
JlaTbHeBOCTOYHBIH (0,0511)115)* <0,01** (0,15’—123,8) <0,01 (149,?31—61’6138,7)

TTpHBomKCKHi 0,11 2,1 0,42 0,24 1127,5
(0,07-0,15) (0,5-3,1) (0,11-0,8) (0,09-0,85) (779,3-1972,4)

Cenepo-3anambiii 0,10 1,4 0,41 0,21 833,9
(0,07-0,19) (0,4-3,6) (0,14-0,91) (0,05-0,35) (650,7-1065,9)

CrGupciuii 0,12 1,7 1,55 0.09 984,3
(0,06-0,19) (0,1-3,6) (0,1-4.,4) ’ (624,9-1543,9)

. 0,10 10,4 1,23

Ypanckuid (0,07-0,13) 4.0-162) | (0.15-3,18) 0,85 1242,9

[enrpansusii 0,12 5,9 0,57 0,39 707,3
(0,08-0,19) (3,4-11,2) (0,42-0,84) (0,16-0,77) (622,1-792,5)

TOsKHbL 0,12 2,8 0,47 0.17 576,0
(0,08-0,16) (2,3-2,7) 0,26-0,9 ’ (228,5-923,5)

* - 8 CKOOKAX OaHbl MUHUMATbHBIE U MAKCUMATbHbIE CPEOHUE 3HAYEHUsL N0 CYOBeKmam edepayuu, 6X005uum 6 (hedepanvHulii OKpye

** g Skymcke 0,9-10'7 Br/m®

BBICOKHE FOI0BbIC BHINALCHHS >/ Cs perucrpu-
poBaluch, KaKk U paHee, HA 3arpsI3HCHHBIX TEPpH-
topusx L[DO: n. Kpacnas I'opa Bpsuckoit o0, -
4,2 EK/MZXFOI[, kak 1 B 2018 . Camble BBICOKHE
TOZI0BBIE BBIMaAeHHs |5/ Cs HaGIIONaInCh B paiioHe
pacrionoxenuss I10 «Mask» B 1. HoBoropaom
10,0 Bx/m?>xrox (8 2018 . - 13,0 Br/M?).

Ha puc. 2.48 npuBeneHbI CPEIHETOJIOBbIC 00BEM-
HBIC aKTUBHOCTH TPUTHS B aTMOC(EPHBIX 0CaKaX Ha
Tepputopru (enepansHbx okpyros B 2018-2019 rr,
kpome CeBepo-KaBka3ckoro (emepaabHOTO OKpyTa,
e HaOIIOICHUS 32 TPUTHEM HE TIPOBOMISTCS.

. *@;‘\
¢

e"“}
r
Puc. 2.48. CpennerogoBasi 00beMHast aKTHBHOCTh ‘H
B aTMoc(epHBIX OcalKax.

Haunmensire v HauOOIbBIINE 3HAYCHHUS OOBEM-
HOW aKTUBHOCTH TPUTHUS B aTMOC(EPHBIX OCaIKax B
2018-2019 rr. oTMeYauch B OTHUX U TEX YK€ OKPY-
rax. Haumensmue Habmonanuck B C3®0 u cocra-
B 1,28 bx/n, (8 2018 — 1,19 Bx/n),
HauOonpmue - B COO u cocrasunu 2,29 bx/a (B
2018 . — 2,2 bk/n). [lnana3oH 3HaYCHHIA 110 OT]IEIIb-
HBIM TIYHKTaM HaOJIONCHUS HE3HAYHUTEIHHO H3ME-
Huics — ot 0,86 bx/n B IlerponasnoBcke-Kamuarc-
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Defrepasibuble OKPyra

koM g0 2,73bk/an B HUpkyTcke U
CxoBoponuuo. CperHeromoBas akTHBHOCTh
TPUTHS B ocankax st Bcei teppuropun PO B 2019 r.
cocrasmia 1,76 bx/m (B 2018 1. - 1,64 bx/m).

ConepxkaHue TPUTHS B PEYHBIX BOJAX XOPOIIO
COTJIACYeTCSI C €T0 COJEepKaHHEeM B aTMOC(EpHBIX
0Ca/IKax COOTBETCTBYIOIIETO PETHOHA W B CPEIHEM
no Ttepputopun PO mo 11 pexam (15 myHKTOB
HaOmonenus) B 2019 1. cocraBuno 1,64 bx/a (B
2018 . - 1,70 Bx/n).

Ocoboe BHHMaHHE YIENSETCS MPOBEICHUIO
HaOJIOICHUI 32 COlepKAaHUEM 0gr B peKax 3arpsz-
HEHHBIX TEPPUTOPUI U PETHOHOB C Pa3BUTOH siaep-
HOM 3HEPreTUKOH.

B [I®O mpoBoxsaTcs HaOmrofeHUs 3a copepika-
HueM VSt B Boze pex Bumepa, Kama u KosiBa. B
TOCTIE/HAE TOABl OOBEMHAS AKTHBHOCTH VST B
BOJlaX JTHX pPEK IOCTOSHHO YMEHBIIANach W B
2014 r. npubmusunace k cpeaauM o ETP 3nade-
ausM. B 2016 1. coneprkanue gy CYILIECTBEHHO yBE-
JTYUIIOCh, a B 2017-2018 T mpou3onuio CHMKEHHeE.
B 2019~ B Kame (n. TronbkuHO) comepxaHue 0gy
cocraswio 7,5wmbr/n (B 20181t - 7,0 mbx/m). B
Komnge (1. Yepnpinb) u Bumepe (1. Pabunnno) npou-
3onw10 yBenmmdenue 1o 14,3 mbx/m u 9,0 mbk/n coot-
BeTcTBeHHO (B 2018 1. - 11,0 MbK/m 1 7,0 Mbx/1).

B nosepxnocTHbIX Bogax C3P0 B 2019 1. cpen-
HErogoBas OOBEMHAs AKTHBHOCTH ~UST B BOJE
p. Hera (HoBocapaToBka) 3aMETHO YMEHBIIIIIIACH U
cocraBmna 3,5 mbk/m (B 2018 r. —4,8 mbr/m). B
Bonme Omnexckoro osepa (IlerpozaBomckas TyoOa)
0o0beMHasi aKTUBHOCTh 9OSr, kak ¥ B 2018 1., cocTa-
Buwia 2,5Mbx/n (B 20171 - 3,3mbi/n), a B
03. IManjpa 3aMeTHO yMeHbIIWiIach 10 1,6 Mbx/n
(8 2018 romy — 4,4 Mmbx/m).

®eldeparbHasi criyxba no 2udpomMemeoposiIoauu U MOHUMOPUH2Y OKpyxarowieli cpedbl 99



2. OueHKka aHMpPONo2eHHO20 GIIUSHUS Ha KITUMamuUYecKy cUCmeMy U COCMOosiHUe OKpyxaroweli cpedbi

B IO®O 06beMHast aKTHBHOCTH St B BOZIE PEK
KyGanp, Bomra u J[lon cocrarmsna 2,6 mbk/n,
2,4 Mbx/a1 u 3,2 mbk/n coorBercTBenHo (B 2018 1. -
2,6 mbx/n, 1,4 mbx/n u 3,0 mbx/1).

B YOO B 2019 1. conepxanmne 0gr B Bomax pek
065p (r. Canexapn) u Ilyp (r. Yperroii) 3a mpene-
JaMH 3arpsi3HEHHBIX TEPPUTOPHI OBLTO comocTa-
BUMO CO CpEeAHHMM 3HadeHueM Uil pek ATP
(4,8 mbx/n mpotuB 3,9 mbx/n B 2018 1.) m cocra-
Buino 7,6 mbk/n u 4,8 Mbk/n coorBercTBeHHO (B
2018 r. - 6,5 mbx/n u 3,8 Mbx/).

OGbeMHasi aKTHBHOCTb “°Sr B BOJAX pek CDO
n3MeHsutack ot 5,0 Mbk/n B ucTokax p. AHrapsl (B
2018 v - 3,4 mbk/n) mo 4,7 mbx/n B p. Cenenre
(Ynan-Ymp) (B 2018 1. - 2,3 mbx/n) npu cpenHeM 3Ha-

4yeHuu 1o okpyry 5,1 mbk/n (B 2018 1. - 3,9 mbk/n),
YTO HECKOJIBKO BBIIIE CPETHETO 3HAYCHMUSI TI0 pEKaM
P® (4,4 mbx/7).

B 2019 r. cpenusas o6bemMHasi aKTUBHOCTh gy B
Bomax pek u o3ep AB®PO cocrasmia 3,8 mbx/n, B
2018 . - 4,6 Mbk/1. 3HaUMTEILHOE CHIKEHUE
CoJIepKaHHS 08 6uI0 3apErHCTPUPOBAHO B
p- Onenex (Akytust) - 3,7wmbx/m (B 20181 -
4,5 mbk/n).

Coneprxanue 0Sr B 03. Xanka ITpumopckoro
Kpasi, 3arpsS3HCHHOM BO BpEMsI TIPOBEICHUS sep-
HBIX B3pBIBOB B KwrTae, Mpomomkmio CHIKCHHE B
2019 . u cocrasmio 5,7 mb/i (B 2018 1. - 5,9 Mbx/11;
B 2017r. - 7,2wmbx/n; B 20161 - 7,3 Mbr/m; B
2015 1. - 11,8 mbx/x).
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3.1. 3aepssHeHUe ammocghepHO20 8030yxa HacereHHbIX MyHKMo8

3. 3azpasHeHue okpyxcarowell cpedvl pe2uoHo8

Poccuu

3.1. BaepsizHeHue ammocgepHo20 8030yxa

HACE/NIeEHHbLX NYHKMOB

3.1.1. Xapakmepucmuka 3azpasHeHus
ammocdghepHozo 8030yxa

HaGmronenus 3a 3arps3HeHHEeM aTMOC(HEPHOTO
Bo3nyxa B Poccuu mpoBoaunucek B 250 ropomax Ha
677 cTaHIMAX, U3 HUX PETyJSpHBIE HAONIONEHUS
Pocrunpomera BoimonHsAIMCH B 221 ropojie Ha 611
cranmusax (puc. 3.1-3.2).

2015 2016 2017 2018 2019
ml1 m2

Puc. 3.1. KonmruecTBo ropoioB ¢ HAOMIOJCHUSIMH 32
3arpsi3HeHUEeM Bo3ayxa (1), B TOM YucIie Ha ceTH
Pocrunpomera (2)

688 678 672 667 677
IG’ﬂI 6"’0|I61%|I 611|

2015 2016 2017 2018 2019
m1 m2

Puc. 3.2. KonuuectBo craHuuii B ropogax ¢
HaOJIOICHUSMH 3a 3arps3HeHUeM Bo3ayxa (1), B Tom
grcie Ha cetd Pocruapomera (2)

[ns onpeneneHust ypoBHSL 3arpsi3HEHUST aTMOC-
(hepbl UCTIONB3YIOTCS CIICAYIONUE XapaKTEPUCTUKH:

¢ cpenHsAs KOHIEHTpalMs 3arpsA3HSIOIIEro
BelecTBa (MIPUMECH), MI/MOHITH MKT/M® (Aep)s

4 MakcHMalibHas pa3oBas KOHIEHTpAIHs IpH-
MeCH, MI/M> WM MKI/M> (qyp)-

YpoBeHb 3arps3HEHUs aTMOC(HEPHOTO BO3TyXa
OIICHWBAETCS TpPH CpPaBHEHUH (AKTUYECKHX KOH-
LEHTpAil ¢ CaHUTApHO-TUTMEHHYECKUMH HOpMa-
tuBamu — [1/IK.

[TJK — npeaensHO JonycTUMas KOHIEHTpaLUs
MIPUMECH JJIs1 HACEJIICHHBIX MECT, yCTaHAaBJIMBaEMasi
I'naBHBIM caHuTapHbIM BpauoM Poccuiickoit depe-
paI_II/II/Il).

Cpenuue koHueHTpanuu cpasHuBatorcs ¢ [TJK
cpennecyrounsiMu (I11Kc.c.) n romoBeimu (IT1J1K-
roJl), MAaKCHMaJIbHbIE U3 Pa30BBIX KOHIIEHTPAIMA —
¢ I[TJIK makcumansHbIME pazoBeiMu (ITJIKwm.p.).

Ucnonb3yroTcst moka3zaTeian KauecTBa BO3AyXa:

N3A — KOMIUIEKCHBIM HHAEKC 3arps3HEHUs
aTMoc(epbl, YUUTHIBAIOMINN HECKOJIIBKO MPUMECEi.
Bemmunna W3A paccumThiBaeTCs MO 3HAYCHHSIM
CpelHEroloBbix  KoHueHTpauuil.  Ilokasarens
XapaKTEpPHU3yeT YPOBEHb XPOHHUYECKOIO, IJIUTEIb-
HOTO 3arps3HEHHS BO3yXa.

CU — craHpgapTHBIA WHAEGKC — HaWOOJNbIIas
U3MEpEeHHas pa3oBasg KOHIIGHTpalus MpHUMECH,
nenernas Ha [1IKm.p. Ompenensiercs u3 JaHHBIX
HaAOJIOZICHN Ha CTAHIMH 3a OJHOM MIPUMECHIO, WIIH
Ha BCEX CTaHUUAX PAcCMaTpUBAEMON TEPPUTOPHUU
3a BCEMH MPUMECSIMHU 3a MECSI] UM 3a roj. B Tek-
CT€ NPUBEACHO KOJIMYECTBO TOPOAOB, B KOTOPBIX
CU > 5 umu CU > 10.

HII — naumbomnpmas moBTOpAEMOCTb, %, IPEBHI-
wenud [TJJKM.p. ogHON U3 mpumeceil Mo JTaHHBIM
HaOIIOJICHHIA Ha BCEX CTAaHIUSAX TOpPOJa 3a To/l.

B cooTBeTcTBUM C CyIIECTBYIOIIMMU METOJaMHU
OLICHKM YpPOBEHB 3arps3HEHHs aTMOC(epHOro BO3-
nyxa cuutaercs HU3KuM npu M3A menee 5, moBwI-

Dlrurnennueckue HOpPMAaTHUBBI «IIpenensHo
nonycrumble  koHueHtpauuu (ITAK) 3arpssasommx
BEIIECTB B aTMOC(EPHOM BO3JYyXE TOPOJCKHX H
cenbckux nocenenniny (I'H 2.1.6.3492-17).
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3. aepssHeHue okpyxarowel cpedbl peauoHos Poccuu

menasiM ipu U3A ot 5 mo 6, CU<5, HIT <20%,
BeicokuM 1ipu U3A ot 7 mo 13, CU ot 5 mo 10, HII
ot 20 1o 50% wu o4yenp BeicokuM npu U3A paBHOM
niu oomeire 14, CU>10, HIT>50%.

3.1.2. TendeHuuu uzmeHeHuil
3azpasHeHuUs ammocdgepHoz2o
8030yxa

[lo pmaHHBIM peryispHBIX HaOMIOOCHHH 3a
nepuon 2015-2019 rr. cpennue 3a roj KOHLEHTpa-
LMY B3BELICHHBIX BELIECTB HE HM3MEHWINCH,
Oen3(a)mupena ysenuaminchk Ha 21%, popmansae-
ruga Ha 3%, OUOKcHAa cepbl, OUOKCHAA a30Ta,
OKCHJIa a30Ta U OKCHJA yIJiepoja CHU3WINCH Ha 4—
16% (tabmn. 3.1, puc. 3.9-3.14).

Taoauna 3.1. TeHaeHITNSI H3MEHEHHUH CPETHUX 32 TOJT
KOHIIeHTpanuil npuMeceil B ropogax P® 3a nepuoxn

2015-2019 rr.

Tennenmus
Mpumeck KosmmyectBo CPe/THHX 32 ro}X
TOPONOB | koumenTpaumii, %o

B3Benienurie

BeIlleCTBa 209 0
Jlnokcua a3ora 231 -16
Oxkcun azota 136 =15
Juokcun cepsl 225 —4
Okcun yriepona 208 -11
bens(a)mupen 174 +21
Dopmabaeruy 150 +3

3a mATh JeT KOJIMYECTBO TOPOJIOB, TNI€ CPEIHHE
3a roJi KOHIIEHTPAIUK KaKOW-JIN00 IPUMECH MPEBBI-
maroT 1 [IJIK, causunocs na 14 (puc. 3.3).

147
147 139 143 133

2015 2016 2017 2018 2019
| —3-1 2

Puc. 3.3. KonndecTBo ropoioB, B KOTOPBIX CPEIHETOIO0-
BbI€ KOHIIEHTPAILUU OJHOT'O WJIX HECKOIBKHUX BEIECTB
npessiciiy 1 ITJIK (1) u ormeuanuce 3nauenns CU
6ombire 10 (2)

KomnmaecTBO TOpOMOB, B KOTOPBIX MaKCHMAllb-
Hble KoHUeHTpauuu npesbimatoT 10 [TJIK, 3a nare
JIeT yBENIUYWIOCh Ha 1 ropox (puc. 3.3).

KonuuecTBO TOpOMOB, B KOTOPBIX YpPOBEHBb
3arpsi3HeHust aTMochepbl OlieHUBAeTCs (110 MoKa3a-
temo MU3A) xak BEICOKHN M OYCHB BHICOKHH, 3a TIATh
JIET CHU3WIOCh Ha 4 Topona (puc. 3.4), Mo cpaBHe-

HUIO C IpeablAyIuM TI'OJOM — CHHU3UIOCh Ha
6 TOpOJIOB.

44 44
U4 P 40
20 21 2 1
11

2015 2016 2017 2018 2019
ml O2

Puc. 3.4. KoimuectBo roposioB, B KOTOPHIX YPOBEHb
3arpsi3HEHUS BBICOKHMH U 04eHb Beicokuid (I3A>7) (2),
B TOM 4ucie roponioB B [Ipuoputernom crmcke (1)

B cmmcok TopomoB ¢ HaWOONBIIMM ypPOBHEM
3arpsi3HeHust Bo3ayxa B Poccuu B 2019 . (Ilpuopu-
TETHBIN CIIMCOK) BKIIOYEHHBI 18 ropomor (puc. 3.4,
Tab7. 3.4). 3a nATH JET KoauyecTBO ropoaoB B [Ipu-
OPUTETHOM CIIMCKE YBEIMYIHUIIOCH Ha 7.

TenaeHUNs M3MEHEHMi 3arpsi3HEHHMs] aTMOC-
(hepHOro Bo3ayxa OTAeNbHBIMHU BellleCTBAMHU

KomnuuecTBo ToposoBs, rae cpeiHue 3a Toj KOH-
LHEHTPALUN  836CUIEHHbIX  Geujecms TIPEBBICUIN
1 TIJK, 3a 5mer yBenwmuwminoch Ha 4 ropona,
ben3(a)nupena — Ha 5 TOPOIOB, OUOKCUOA A30MA
— YMEHBIIIIOCH Ha 35 TOpOoaoB, ghopmanvoezuda
— Ha 2 ropoga (puc. 3.5-3.8).

KomnuuecTBo ropo/1oB, TJie MaKCUMAIbHEIE pa3o-
BbIE€ KOHIICHTPAIIUU B3BEIICHHBLIX BEHIECTB INPEBHI-
maym 10 ITJIK, 3a msTh J1eT CHU3MI0Ch Ha 2 ropoaa
(puc. 3.5). B 2019 1. He OBITIO OTMEYEHO BBICOKOTO
3arpsS3HeHHs BO3JyXa TUOKCHIOM a3oTa W (op-
Manbpaeruaom (puc. 3.6, 3.8). BMecte ¢ TeM konmnde-
CTBO TOPOJIOB, TJie MaKCUMaJbHBIE KOHIEHTPAIIUU
oen3(a)nupena npesbimanu 10 I[TJIK, yBenuuuniocsh
Ha 8 ropomaos (puc. 3.7).

OOmwmii xapakTep TCHICHIIUA H3MEHEHUsS Cpe/l-
HETOZOBBIX KOHIICHTPAIMi B3BEIICHHBIX BEIIECTB,
JMOKCHJIA CEpBI, OKCHA YIJIepoJa, OKCUAOB a30Ta,
Oenz(a)mupeHa u QopManpieruia U BHIOPOCOB 3a
MOCJIeTHUE TIATH JIET IpeIcTaBIeH Ha puc. 3.9-3.14.

CBeneHnsi 0 BHIOpOCAx 3arps3HSIONINX BEIECTB
OT CTAallMOHAPHBIX HMCTOYHUKOB- MPUBOAATCA IO
nanabiM Pocerata®), ot MIEPEIBIKHBIX UCTOYHHKOB
— Pocnpnpoz[Haz[sopa3 ),

3a mepuox 2015-2019 rr. cpenHeronoBbie KOH-
LEHTPAIMM B3BEIICHHBIX BEIIECTB CYIIECTBEHHO HE

Z)OQ)MuHaJILHLH?I caiir  denepanbHOl  CiryKOBI
rOCYJapCTBEHHOW cTaTUCTHKU (WWW.gks.ru, oOHOBNIEHNE
o coctostHuto Ha 19.06.2019)

3) Odunmansuelii caiit denepalibHOi Ciry>KOBI IO

HaJ30py B cepe NPUPOIONOIb30BaHHS (WWW.IPN.ZOV.IU,
oOHOBIIeHHE TI0 cocTostHUIO Ha 02.07.2019)
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3.1. 3aepssHeHUe ammocghepHO20 8030yxa HacereHHbIX MyHKMo8

W3MEHUIINCH, BEIOPOCHI OT CTAIMOHAPHBIX HCTOYHH-
KOB TBEP/IbIX BenlecTs 3a nepuo 2014-2018 rr. cHu-
3wmck Ha 21% (puc. 3.9).

CpenHerozioBble KOHIICHTPAIIMHA JHOKCHAA CePhI
3a MOCJEAHHUE MATh JIET CHU3WINCh TOJIbKO Ha 4%,
CyMMapHbI€ BBIOPOCHI OT CTAaIlMOHAPHBIX W Tiepe-
JIBIDKHBIX MCTOYHHMKOB 3a miepuon 2014-2018 rr.
camsmmch Ha 10% (puc. 3.10).

CpenmHeroqoBbIe KOHIIEHTPAIIUHN OKCHA YTIIepo/ia
cHm3mwch Ha 11%, a cyMMapHBIe BEIOPOCHI OT CTa-
[MOHAPHBIX U TIEPEABIKHBIX HCTOYHUKOB 32 ITEPUO/T
2014-2018 rr. yBenmuuminch Ha 7% 3a cueT yBennde-

HUA BBI6pOCOB OT MNCPCABHIXHBIX HCTOYHHKOB
(puc. 3.11).

CpenHerooBble KOHIIEHTPAUU JUOKCHAA a30Ta
CHU3MWINCH Ha 16%, okcuaa azora — Ha 15%. CyMm-
MapHbIe BBIOPOCHI OT CTallMOHAPHBIX M TEPEIABIIK-
HBIX MCTOYHMKOB 3a nmiepuon 2014-2018 rr.
CYIIIECTBEHHO HE M3MEHIITHCH (puc. 3.12).

CpemHeronoBsle KOHIICHTpanu OcH3(a)mupeHa
noBBICHITACEH Ha 21%. BBIOpOCH! OT cTanmmoHapHBIX
UCTOYHUKOB 3a nepuof 2014-2018 rr. cymecTBeHHO
yBennIuIuch - Ha 184% (puc. 3.13).

CpenHerooBbie KOHIEHTpAIH (GopMabIeruia
3a TSATHICTHHH TIEpHOJA HM3MEHWIUCh HEe3HAYH-
TeNbHO, pocT cocTaBui 3%. [Ipu 3TOM KOJIMUYECTBO
BEIOPOCOB  opManpiieTuaia OT CTalMOHAPHBIX
UCTOYHUKOB 3a nepuof 2014-2018 rr. yBenuuuiaoch
Ha 30% (puc. 3.14).

49 52 52 53
43 - N -

3 2 1 0 1
-G S
2015 2016 2017 2018 2019
e a] P=n?

79
‘~§ o 50 50 44
.

PP —ng
0 0 0 1 0
O == aQe-=-=aw-=w= -
2015 2016 2017 2018 2019

-m@ee] =@ o2

Puc. 3.5. KonuuecTBo ropoioB, B KOTOPBIX CPEIHETO-
JIOBbIE KOHIIEHTPAINH B3BEIIEHHBIX BELIECTB
npessicin 1 ITJIK (1), CH B3BelIEHHBIX BEIIECTB
6oubiie 10 (2)

54 56 56 ;
4
ﬁ“dp--b--*h--‘
p A A A A
22 27 2 * 30
2015 2016 2017 2018 2019
‘ wmieel] O o2 ‘

Puc. 3.7. KonuuecTBo ropo/ioB, B KOTOPBIX CPEAHETO-
JIOBBIE KOHIICHTpaluu OeH3(a)mupeHa NpeBbICHIN
1 ITAK (1), CU G6en3(a)nupena 6omxsme 10 (2)

q. MET/M3 M, MmH.T
1600 - r
]
120,00 R P .
+ — 4
80,0 F3
2
40,0 4
1
0,0 - r 0

2014 2015 2016 2017 2018 2019

[ BN ] B IIOEcc.

Puc. 3.6. KonuuectBo roposioB, B KOTOPBIX CPEJHETO-
JIOBbIE KOHLIEHTPAIMH ANOKCH 1A a30Ta
npessicwin 1 ITJIK (1), CU nnokcnaa a3ora
6oubiie 10 (2)

57
47 o 46 46 45
L= L1
e T E——
3 2 0 0
o | > . = I =
2015 2016 2017 2018 2019
| =Bk el ~@- 2|

Puc. 3.8. KonudecTBo ropoioB, B KOTOPBIX CPEAHETO-
JIOBbIE KOHIIEHTpaluK (hOopMaibIeruia NpeBbICHIHN
1 ITJK (1), CU dpopmanbaeruaa 6omnsiue 10 (2)

. MET/M3
g1 M. wmT

G — __L:-ﬁ - 5

2014 2015 2016 2017 2018 2019

BN \[ s

Puc. 3.10. CpeaHeronoBbie KOHIEHTPAIMH (q, MKT/M°)
¥ CyMMapHBIe BBIOPOCH (M, MITH. T) THOKCHIA CePbI

Puc. 3.9. CpeaHeroosbie KOHIEHTpaIuHy (q, MKI/M>)
B3BEILICHHBIX BEIIECTB U BHIOPOCHI OT CTAIIMOHAPHBIX
UCTOYHUKOB (M, MITH. T) TBEpBIX BEIIECTB
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q. MKT/M3 M. mm.T
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Puc. 3.11. CpeHeroioBbie KOHIEHTPAIMH ((, MKI/M?)
U cyMMapHble BEIOpock! (M, MITH. T) OKCHAA yriiepoJa

I M

q, MET/M3 M. MIH.T
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Puc. 3.12. CpenHerooBble KOHIIEHTPALUU TUOKCHA
(qQNO», MKF/M3)I/I okcuna azota (qQNO, MKF/M3)
u cymMMapHslie BeIOpockl (M, mitH. T) NOx
(B nepecuere Ha NO,)
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Puc. 3.13. CpegHeroaoBble KOHIIEHTPALUU
6en3(a)mupeHa (q, Hr/M> ) ¥ BEIOPOCHI OT CTAllMOHAPHBIX
HUCTOYHUKOB (M, TOHH)

3.1.3. Obwan oyeHka ypoeHa 3azpas-
HeHua ammocdhepHoz20 8030yxa
68 HaCeAeHHbIX NYHKMax

Cpennue 3a 101 (qcp) U CPEIHAC U3 MAKCHMAIIb-
HBIX KOHIEHTpaLuH (q,,) OCHOBHBIX 3arpsI3HAIOIINX
BEIIeCTB, a Takxke OeH3(a)upeHa u (opmaibiae-
THJIa, TIOIy4eHHBIE TIO TaHHBIM PETYJISPHBIX HAOIIO-
nenuit B 2019 1. B ropogax Poccun, npeacraBieHbl
B Tabu. 3.2.

B 40 roponax (18% roponoB) ypoBeHb 3arpsi3He-
HUSl BO3[yXa OIIEHMBAETCS KaK OUYeHb BBICOKHHA WU
BbICOKUH (pHc. 3.15), B 65% ropomgoB — Kak HU3KHUH.

B ropozax ¢ BBHICOKMM U OY€HBb BBICOKUM YPOB-
HEM 3arpsi3HEHHs aTMOC(EPHOTO BO3AyXa MPOIKH-
BaeT 10,6 MuH. yesloBek, dro coctaBisger 10%
ropojckoro HaceneHus (puc. 3.16, Tadm. 3.4, 3.5).

Ha puc. 3.17 nokaszaHsl CpeiHUE 3a TOJ] KOHIICH-
Tpanuy Hamboyiee pacipoCTPaHEHHBIX MpUMeECEH B
nenoM o roponam Poccun. CpenHsisi 3a 1o KOH-
uenTtpauus 6ens(a)mupena soime [1/IK B 1,5 pas,

Puc. 3.14. CpegnerooBble KOHIIEHTPALUH
¢dopmanpaeruna (q, MKF/M3) 1 BBIOPOCHI OT CTAIIMOHAPHBIX
UCTOYHHUKOB (M, TOHH)

KOHIICHTPAIlUH APYTUX BEIIECTB HE IPEBBIIIAIOT
1 TTJK.

B nenom no ropogam Poccuu cpenHue n3 mak-
CHUMAJTbHBIX KOHIIEHTPAIINH BCEX pacCMaTPUBAEMBIX
npuMecel, KpoMe TMOKCHIA Cephl U OKCHJA a30Ta,
npesbimaroT 1 IJIK. Cpennue m3 MakCUMalbHBIX
KOHILIEHTpAIlUd aMMHaKa, TUOKCHAA a30Ta, OKCHAa
yriaepoaa, ¢ropuaa Boaopoaa, (GopMalbieruiaa,
(eHosa, B3BEIICHHBIX BEIIECTB, CEPOBOJOPOAA U
cepoyriepoga cocraswin 1,0-2,0 IIAK, xnopuna
BoZIOpoMIa 1 3TIiIOeH301a Oblu BhIme 111K B 2,4—
2,9 paza u Gens(a)mupena — B 6,6 pa3 (puc. 3.18).

B 133 ropoaax (53% ropomoB, rae IpoBOASITCS
HaONIO/IeHHs) CpelHUe 3a TOA KOHIEHTpPAIMH
Kakoro-mnbo BemecTBa mnpesBbimaoT 1 [IJIK. B
3TUX Topodax mnpoxuBaeT 50,6 MIH. del.
(puc. 3.19).

CpenHue 3a roJ KOHIECHTPALMHM B3BEIICHHBIX
BeniectB npepsimarT 1 [1JIK B 53 ropogax, OeH-
3(a)mupeHa — B 47 ropoaax, popmanbaeruia — B
45 ropogax, Tnokcuaa a3ora — B 44 ropoax.
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3.1. 3aepssHeHUe ammocghepHO20 8030yxa HacereHHbIX MyHKMo8

Tadaunua 3.2. CpeiHiie KOHIEHTpAIMK IpUMecei B aTMocdepHOM Bo3ayxe roponoB Poccun
T10 JaHHBIM PEryJIsipHBIX HaOmoneHuii B 2019 r.

M1l =2

M3 w4

Puc. 3.15. KonmuaectBo roponos (%), roe U3A>14 (1),
7-13(2), 5-6 (3), <5 (4)

HqecpIIIK  EIIOK

1 2 3 4 5 6 7 8 9 10 11 12

Puc. 3.17. Cpennue 3a roj KOHIIEHTPALIUH ITpUMECEH
B ropojax Poccun
1 — B3BemeHHbIE BemecTBa (229), 2 — MUOKCHT CePBhI
(241), 3 — oxcup yraepona (232), 4 — nnokcup azoTa
(244), 5 — oxcupn azota (177), 6 — cepoyrnepon (4),
7 — ¢enon (10), 8 — dropuzn Bomopona (30),
9 — xnopuz Bogopoaa (39), 10 — ammuaxk (78),

11 — dpopmansaerun (163), 12 — 6ens(a)nupen (180).
Lugpul 6 ckobkax yxasviearom KOIU4ecnmso
20p0008, 8 KOMOPBIX NPOBOOUNUCH PESYISAPHbLE
Habr00enUs 3a4 OAHHOU NPUMECDHIO.

3
Ipumech Yueso ropoos Cpennue KOHIEHTPAIMH (MKI/M”)
qdcp Am
B3BelieHnrle BelecTBa 229 114 821
Jnokcu azora 244 30 214
Oxcup a3ora 177 16 190
Jmokcun cepsl 241 7 158
Oxcupn yriepona 232 1009 6100
Bens(a)mupen (Hr/m’) 180 1,5 6,6
dopmanbaeruy 163 9 73
10%
33%
17%

34%
W1 W2 M3 W4E5

Puc. 3.16. Yucnennocts Hacenerus (%) B Toponax,
rae U3A>14 (1), 7-13 (2), 5-6 (3), <5 (4), U3A He paccun-
TBIBAJICS M3-32 OTCYTCTBHSI HAOIIOIEHUI WITH UX
HEJIOCTaTOYHOI0 KoJudecTBa (5)

EgmIIIK  EIIK

S =W R Sy

1 2 3 4

S 6 7 8 9 10111213 14

Puc. 3.18. Cpeanue u3 MakcuMabHbBIX
KOHLIEHTpaLuu npumeceil B ropogax Poccun
1 — B3BEIIICHHBIC BEIIECTBA, 2 — IUOKCH]] CEPHI,

3 — okcup yriaepona, 4 — TMOKCUJ a30Ta, 5 — OKCHJ
a3oTa, 6 — cepoBoIOPOa, 7 — cepoyraepo, 8§ — peHour,
9 — ¢ropua Bomopoa, 10 — xymopus Bogopoa,

11 — ammnaxk, 12 — popmansaernn, 13 — 6ens(a)mupen,
14 — >TunbeH3on

®eldeparbHas criyxba no eudpomemeoposiocuu U MOHUMOPUHaY OKpyxatrowieli cpedbl
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3. aepssHeHue okpyxarowel cpedbl peauoHos Poccuu

MaxkcuMallbHbIE KOHIIEHTPAIIUU 3arps3HSIOMINX
BemectB mnpesbimatror 10 [TJJK B 35 ropomax
(rabm. 3.3). B Humx mnpoxuBaer 10,7 MuH. gedn.
(puc. 3.20). Konuentpauuu OeH3(a)nupeHa mpeBbI-
mator 10 IIIK B 30 ropomax ¢ HaceneHueM
8,4 mutH. wen., 5 [IJIK — B 45 ropomax ¢ Hacene-
HueMm 12,1 miH. yen. MakcumanbHble KOHIIEHTpa-
uuu  npesbimatror 10 ITJIK cepoBomopoma B 2
ropojiax, IUOKCUaa cepbl, (peHona, CBUHIIA U B3Be-
IIEHHBIX BemecTB — B 1 ropome. Bceero 3a ropg
otMmeueHo 139 ciyuaes npessimienns 10 ITJK pas-
JMYHBIX 3arPSA3HSIONINX BEIIECTB.

Kpome ciyuaeB, mpuBeAcHHBIX B Tadm. 3.3,
OTMEYEeHBl MaKCUMalIbHBIE U3 Pa30BbIX KOHIIEHTpPa-
uu THIOeH3o0na B ExatepunOypre, cepoBogopoaa
— B Yie, xnopuga Bogopona — B KpacHosipcke u
TomMmcke, a Takke cCpeAHeMecsyHas KOHIECHTpaIHs
Oen3(a)mupena B HazapoBo, mocTuraroniue MmOYTH
10 ITAK.

[IpropUTETHBIN CITHUCOK TOPOIOB ¢ HANOOIIBIITUM
ypoBHeM 3arpsizHeHus B 2019 r. (Tabmn. 3.4) BKITtO-
yaeT 18 ropoJioB ¢ OOLIUM YHCIIOM KUTEICH B HUX
3,3 MiIH. 4eIOBEeK. B  3TOT CHHCOK BKIIIOYCHEI
ropojia C OYeHb BBICOKAM YPOBHEM 3arpsi3HCHHS
BO31yXa, I KOTOPBIX KOMIUIEKCHBI WHIEKC
3arpsisHeHus atMochepsl (M3A), yauThIBaIONUH 13
MOJTHOTO TIEPEeYHs OmpeleNsieMblX B Topoae S
3arpsI3HAIONINX BEIIECTB, BHOCAIIMX HAaHOOIBIINHA
BKJIaJ] B yPOBEHb 3arpA3HEHHUS, paBEH HJIH BhIIIE 14.
IMpu ¢GopMupoBaHHU TMEpeyHs TOPOJIOB yUUTHIBA-
IOTCSl TaKXKe TOKa3aTelH, XapaKTepHU3YIOIIUue ypo-
BEHb KPaTKOBPEMEHHOTO BO3AEUCTBHSA
3arps3HEHHOTO BO3/yXa (CTaHIApTHBIA WMHIEKC —
CHU u nHaubonpluasi MOBTOPSAEMOCTh TMPEBBILICHUS
IMAK — HIT).

Bce ropona IlpuopuTeTHOTO CHHECKa pacrolio-
J)KeHbl Ha A3MaTtckoi Tepputopuu Poccuu, koTopast
XapakTepusyercss 0co00 HeONMaronpusTHBIMU JUIS
paccerBaHUs 3arps3HSIONINX BEIIECTB METEOPOIIO-
THYECKHMH YCIIOBHSMHU.

ITo cpaBuennio ¢ 2018 r. u3 IlpmopurerHoro
CIIMCKA B CBSI3H CO CHI)KEHHEM YPOBHS 3arpsi3HEHUS
BO3[lyXa C OYEeHb BBICOKOTO O BBICOKOTO
(Tabum. 3.5), B OCHOBHOM 3a CUET CHIDKEHHS KOHIICH-
Tpauuii OeH3(a)MpeHa B MEPHUOJ OTOIMUTEIHLHOTO
Ce30Ha, UCKIIIOUEHBI 5 ToponoB. 3uma 2019 r. crana
aHOMAJTLHO TEIUION, YTO TIO3BOJIMIIO YACTHYHO CHU-
3UTh HArpy3Ky Ha OTOIHTENLHYIO CHCTEMY TOpO-
noB. UeThIpe ropojia pacroioXeHbl Ha TEPPUTOPUHU
Cubupckoro (emepaabHOTO OKpyra — AHrapek
(Mpxyrckas obnacts), bapHayn (Anraickuii kpait),
Uckurum (HoBocubupckas obnacts) u KpacHosipck
(KpacHosipckuit xpaif), 1 oguH B JlambHEBOCTOUHOM
DO — IlerpoBck-3abaiikansckuil (3abalkambCKuit
Kpatif).

B KpacHospcke 110 cpaBHEHHIO € TPEABITYLIIHM
TOJOM BBISBJICHO CYIIECTBEHHOE CHIKEHHE KOH-

HEHTpAIMi psfa 3arps3HAIONINX BEIIeCTB — B3Be-
meHHbix BemecTB (12%), okcuma asora (36%),
¢denona (30%), dropuna Bomopoma (50%), dop-
Manpaeruga (13%) wu Oens(a)mupena (40%), a
TaK)Ke CHIDKEHHE KOJMYECTBA CIIy4yaeB BBICOKOTO
3arpsi3HeHus 0eH3(a)mupenoM ¢ 24 mo 15. OxgHoii u3
MIPUYUH JaHHOTO (haKTa SBISIOTCS METEOPOJIOTHYIE-
CKHWE YCJIOBHSI TOJaa, CIIOCOOCTBOBaBIIHE Oolee
AKTUBHOMY OYHMILIEHHIO aTMOC(EpPHOro BO3IyXa,
0c0OEHHO B XOJIOAHBIH MEPHOJ roja (IHBapb-MapT,
OKTA0pb-1eKka0ph). OTMEUEeHO CHUKEHHUE MOBTOpSsie-
MOCTH TIPU3E€MHBIX HHBEPCHH, 3acTOeB, ciIaboro
BETpPa, KOTOpPBIE CIIOCOOCTBYIOT  HAKOIUICHHIO
3arpsA3HSIONINX BEIIECTB B MPU3EMHOM CJIO€ aTMOC-
(beprl, 1 OJHOBPEMEHHO YBEIHYEHHE KOJMYECTBA
nHell ¢ ocaakamu. Kpome Toro, KomrsiekcHbIE
MEPOTIPHUATHS C LEINBIO YIIyUYIIEHHUs YKOJIOTUIECKOH
00CTaHOBKH B MIEPUOJ MIOATOTOBKU U MTPOBEJCHUS B
Kpachnosipcke 3umHedt YHuBepcuaapi-2019, B ToM
YHUCIIe 3aMeHa YTJISl IPU OTOIUIEHWH YacTHOTO CeK-
TOpa Ha aJbTePHATHBHBIC BUJBI TOIUIMBA, TaKKe
MO3BOJIMIIM TOOUTHCSI CHIDKEHUSI YPOBHSI 3arpsizHe-
HUS aTMOC(EpHI.

B IIpuopuTETHBII CHOUCOK OINSTh BKIIIOUEH
I0xHO0-Caxamuack (CaxanmHcKas 007acTh.), KOTO-
phiit ¢ 2015 r. U3-3a 3HAUUTENIBHOTO CHUKEHHUS KOH-
LEHTpaLuil B3BEIICHHBIX BELIECTB, OeH3(a)UpeHa,
CaxH, a TaKke QopMaibieruaa ObUI W3 HEro
uckimroueH. B 2019 r. oTrMedeHbl pocT KOHIIEHTpa-
I B3BEIICHHBIX BEIIECTB, MEIU M OCOOCHHO pe3-
KO€ YBEIWYCHHE KOHIICHTpalrui (opmManbaernia.
CpenHerooBele  KOHIIGHTpanuu OcH3(a)mupeHa,
¢dopmanbernia, B3BEUICHHBIX BEIIECTB, JHOKCHIA
azoTa M yriepona (caku) NMPEBBICUIM TUTHEHUYE-
ckrue HOpmatuBbl (I1JIKc.c). MakcumansHble u3
Pa30BBIX KOHIICHTPAIMH 8-MHU BEUIECTB MPEBBICHIN
ITIKM.p.

TenneHUs N3MEHEHUS CPENHErO0BbIX KOHIICH-
Tpauuii ¢opmanbreruna B HOxuHo-CaxaiauHcke 3a
nepuost 2000—2019 rr. moka3bIBaeT BRIPAXKEHHOE UX
cHmwkenue 10 2015 r. u pe3kuil pocT 3a mocienHue
4 roma, nocturas B 2019 T. - 62 MKr/M> (puc. 3.21).

OcranbHble TOpoaa, cocrasiisitonue [puopurer-
HbI cnircok B 2018 rogy, coxpaHWINCh B HEM U B
2019 roxy, B ToMm uucie . Hopuibck, rie Hanboub-
e B Poccun 00beMbl BBIOPOCOB JHOKCHIA CEPHI.

OdeHp BBICOKHII ypOBEHb 3arps3HEHHS aTMOC-
¢depHOrO BO3myXa T. HOpmibcka monTBepKIaeTcs
JAHHBIMH HAONIONEHUH 332 XHUMHUYECKHM COCTaBOM
atMoc(epHbIXx ocankoB. Kak u B mpenbimymiue
ronel, B 2019 r. Ha tepputopun Poccuiickoit ®ene-
pauuu camble 3arps3HEHHbIC aTMOC(EpHBIE 0CaIKH
cyiabatamu, cocraBuBiimMu 56,5 mr/n (50% ot
CyMMapHOT'O COCTaBa MOHOB OCAJKOB) ObUIN 3ape-
ructpupoBanbl B Hopuibcke.  BplnonaHeHHas
OIICHKA BBIMAJICHUIA Cephl C OCaJKaMu B Haunbolee
3arpsI3HEHHBIX HACENeHHBIX MyHKTax Poccuiickoit
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BCETO

OeH3(a)IHpeH

AHOKCHJ a30Ta

(opMaIBIErH]

1

0

Puc. 3.19. Yucno xurenei B ropoaax (MiH.),
HaXOJISIUXCS O BO3/IEHCTBUEM CPETHUX

KOHLEHTpauui npuMecei B Bo3ayxe Boiuie 1 ITJK

BCEro

OeH3(a)IHpeH

Puc. 3.20. Yucno xwureneii B ropogax (MJiH.),

HaXOOAIIMXCs MO BOSHeﬁCTBHeM MaKCHMaJIbHBIX

KOHLEHTpauui npumMecelt B Bo3ayxe Boiiie 10 [TIK
(Bcero) u 5 T1/IK Oen3(a)mupena

Tabanna 3.3. [Tepeuens roponos Poccuiickoii deneparyu, B KOTOPBIX OBLIM 3apErUCTPUPOBAHBI CITyYaH BEICOKOTO
3arpsi3HEHUs aTMOc(hepHOTrO BO3ayxa (MaKCHMallbHbIE PA30BbIE KOHLIEHTPAIIMH OTACIBHBIX IPUMecel Ooree

10 TIIK,, ,) B 2019 .
Makec. Makec.
Komn-Bo Kon-Bo

T'opona [Tpumecn cnvaacs | KOHLL T'opon IIpumecs cnvaace | FOHLL
Abakan 6eH3(a)r11/1peH3 4 88,2 | HoBocubupck 6eH3(a)HHpeH3 1 14,7
Amnrapck Gens(a)mupen 2 11,5 -

P (a)mip ~ HeTp,O BCK N 66‘H3(a)HI/IpeH3 1 16,9
ApxaHTenbcK OcH3(a)mupeH 2 29,8 | 3abaiikanbckuii
Baprayn 6Gens(a)muper” 5 15,5 | Pazaub CepOBOIOPOT 1 >10
Buiick 6Gens(a)muper” 2 11,8 | (m. Typmaroso) ¢denon 1 >10
Bparck 6Gens(a)muper” 4 31,6 | Camapa CEpOBOIOPOL 1 >12,5
3uma 6€H3(a)HI/Ip€H3 4 44,2 | CasHCck 6eH3(a)HHpeH3 1 11,5
UpxyTck 6ens(a)mper’ 5 16,5 CBupck 6ens(a)mmpen” 5 62,7
Kemeporo Gens(a)mper” 1 14,6 | CeneHruHck 6ens(a)mmpen” 4 25,6
Komcomomnsck- 3 3
Ha-AMype 6ens(a)nupen 1 20,0 | Ynav-Ym» 6en3(a)nupen 10 43,5

3 VYconbe- 3

Kpacnosipck OcH3(a)mupeH 15 22,0 Crbupexoe OcH3(a)upeH 8 19,7
Kypran Gens(a)mper” 1 11,4 | Yceypwmiick 6ens(a)mmpen” 1 11,9
Ko13b11 6ens(a)mper” 5 51,3 YermoMbIH 6ens(a)mmpen” 1 14,8
Jlecocubupck 6ens(a)mper” 4 31,6 | YUepemMxoBO 6ens(a)mmpen’ 8 31,7
MarauToropck CBUHEI” 1 13,0 | YepHoropck 6ens(a)mmpen” 4 40,2
MuHyCcHHCK Gens(a)mmpen’ 4 82,5 | Yura 6ens(a)mmpen’ 14 58,7
Huxens JIMOKCH]T CEPBI 3 >10 IlenexoB 66H3(a)HI/IpeH3 4 19,1
Hosonsunck 6Gens(a)mupen” 2 52,8 OxHo- B3BEIICHHBIE 1 133
HoBoxky3Henk 6ens(a)mupen” 8 37,6 | Caxamunck BemecTsa’ ’
! IIpusedenvr naubonviuue pazosvle KOHYEHMpayuy npumecetl, OeleHHvle Ha Maxcumanvryio pasosyio IIJK,, ».
2 Tlpugeodenvi cpednecymounvie konyenmpayuu, oerennvie na IJK,. .
3 IIpugeoenvr cpeonemecaunsie konyenmpayuu, denennsie na IJJK,. .
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Q. MKT/M3

------------------------- IITKc.c.
20002001 2002 2003 2004 20052006 2007 2008 200920102011 20122013201420152016201720182019

Puc. 3.21. Cpennue 3a rox KOHLIEHTpauH (q, MKT/M ) hopmanbaeruna B FOxxno-CaxanuHcke
3a nepuojg 2000-2019 rr.

®denepanuy C YCTAHOBJICHHBIMUA 3HAYCHUSMHU KpPH-
TUYECKOW Harpy3Ku cepbl cylb(aTHOW Ha OKpyKa-
IOIIYIO cpeny (2 T/KkM? roj) mokaszajia, 4TO BIIaXKHBIC
BbImaieHus cepsl B Hopunbcke (9,1 T/KkM> rof) mpe-
BBICWJIM KPUTHYECKOE 3HAYeHUWE Harpy3ku B 4,6
pasa, 4To SBISIETCS HauOOIBIIUM 3HAYCHUEM CPEITU
3arpsI3HEHHBIX HACENIEeHHBIX IMyHKTOB Poccuiickoit
®Depnepanun.

B Vaan-Ym, Cenenruncke u IOxuo-Caxanun-
CKE CPEIHETOI0BEIC KOHIICHTpaIuy AT u B [llemne-
XOB€ YETHIPEX 3aTrPS3HSIONINX BEIIECTB MPEBBICHIN
CaHWTApHO-THTHEHWYECKHe HOpMaTtuBel. Kpome
TOro, B YIaH-YA3 CpPeAHEroloBas KOHLIEHTpAaIlus
npusemMHoro osona mpesbicuiia [I/IKc.c. Bo Bcex
roponax IlpmopuTeTHOr0 CHMCKa BKJIaJ B OYCHD
BBICOKUY YPOBEHB 3arpsi3HEHHsI aTMOC(EPHOro BO3-
Ilyxa BHOCHUT OcH3(a)IUpeH, B OOJNBIINX KOJHYC-
CTBax IMOCTYMAIOIMIMM B BO3AYyX B pe3yibTare
CXKHMTaHMsI TBEPJIOTO TOILINBA.

CylIecTBEHHBIM BKJIaJ B YPOBEHb 3arpsa3HEHUS
Bo3myxa B 11 ropogax BHOCAT TakKe CBEPXHOpMa-
THBHBIE CPEIHErOJIOBBIC KOHIICHTPAITMH B3BEIICH-
HBIX BEIIIECTB, B 4 ropojilax — JUOKCHIA a30Ta, B 3
ropojgax — (opmMaibaeruna, B 3 ropojgax — MpH-
36MHOTO O030Ha, B 3 TOpOJax — B3BEIICHHBIX
gactur, PM10.

B IlpropuTeTHBII COHCOK TOPOAOB ¢ HAMOOIb-
[ITUM YPOBHEM 3arps3HEHIS aTMOC(HEpHOTO BO3IyXa
BOLIX: 12 roposioB, I'/l€ OCHOBHBIMH UCTOYHUKAMHU
BEIOPOCOB SIBJISIFOTCSI MPEATIPUATHS TOTLUTUBHO-IHEP-
TETUYECKOr0 KOMILIEKCa, 3 TOpoaa — NPEIIPUSITHS
YEPHOU, LIBETHON U aJIIOMUHHEBON MPOMBILIUIEHHO-
CTH, 4 TOpO/Ia — YTOJIHHOW M TOPHOIOOBIBAIOIICH
MIPOMBITIUICHHOCTH, TPEANPUATHS MAITHHOCTPOE-
HUs, JIECHOH M JepeBooOpabaThIBaoIIel, XUMHIe-
ckoii u HedrenepepabaThiBaromIeli, a TaKke
[EJUTION03H0-0yMa)KHOW TMPOMBIIIJICHHOCTH TI0 2
ropoja.

CHmcok TopoioB C BEICOKIM YPOBHEM 3arpsizHe-
Hus atMocdeps! B 2019 r. (Tabn. 3.5) Bxitouaer 22
ropoaa ¢ OOIIMM YHCJIOM JKUTENeH B HUX 7,3 MITH.
YyelnoBeK. B Hero BKIIIOUEHBI TOPOJA, AL KOTOPBIX
3HAUEHHE KOMILIEKCHOT'O MHAEKCA 3arpsi3HEHUs

atMocdepsl (MU3A) paBHO wim Beille 7, a TaKxke
HAOJI0JaeTCS BHICOKAsI IOBTOPSEMOCTh MaKCUMalb-
HBIX Ppa30OBBIX KOHIEHTPALMN  3arps3HSIONINX
BemiecT, npessimaromux K (HIT >20%), wiu
CIIy4ad BBICOKOTO 3arpsi3HEHUS aTMOC(HEPHOTO BO3-
nyxa (MakCHUMalibHbIE KOHIIEHTPAIMH 3arps3HSIO-
mux Bemects 6onee 10 T1JIK).

BonbmmHCcTBO TOpOs0B (15) M3 3TOrO CrHmcka
PacCIoIOKEeHBI HA TEPPUTOPUU A3HATCKOUN TEPPUTO-
pun Poccun. B Cubupckom (enepanrbHOM OKpyre
HaXOASTCA 8 TOPOJOB C BBICOKUM YPOBHEM 3arpsz-
Henusi, B JlanbHeBocTouHOM PO — 7 roponos, B
Ypansckom @O u IOxnom @O — no 3 ropoaa, B
Cesepo-Kaskazckom @O — 1 ropog.

Cy1iecTBEeHHBIA BKJIAJT B YPOBEHb 3arpsS3HCHIUS
Bo3nyXa B 14 ropomax BHOCSAT CBEPXHOPMATHUBHBIC
CpEeIHETOIOBbIC KOHIICHTpAaIluu OeH3(a)lMpeHa, B
10 ropomax — B3BELICHHBIX BEIIECTB, B 9 ropogax
— NIMOKCHJa a30Ta, B 9 ropomax — Qopmaibie-
runa, B 3 ropomax — ¢ropuaa Bomopona u B 2
ropomax — yriepoma (caxu). Kpome Toro, mo
OJIHOMY TOpOJYy HMEIOT CYIICCTBEHHBIA BKIAJ B
YPOBEHB 3arps3HEHMS BO3yXa CBEPXHOPMATHBHBIE
CpPEIHET0/I0OBbIE KOHILICHTPAllUU OKCHIa yriepoia,
MPU3EMHOT'O 030HA, TBEPABIX ()TOPUIOB U B3BEIICH-
HBIX yactull PM10.

CpenHerofoBbie KOHIICHTPAIIUN 3arpsS3HAIONINX
BEIIIECTB MPEBBICHIN TUTUCHUYECKUE HOPMATHUBEIL: B
Uckutume - 4 BemectBa, B AunHCKe, ['ycuHo03€p-
cke, Kamencke-Ypansckom, Kyprane, Maraurorop-
cke, Maxaukane, HoBouepkaccke, PocroBe-Ha-
Hony n Yernomeine — 3 BellecTBa, B AHrapcke,
bapuayne, buiicke, BmaguBoctoke, Kemeposo,
Komcomonbcke-na-Amype, Kpacnosipcke n HoBoa-
JIEKCAaHAPOBCKE — 2 BEIIeCTBa, B ACTpaxaHH,
ITerpoBcke-3abaiikansckom, CasHcke U Yccypuii-
cke — 1 BermiecTBo.

Ha Tepputopunm  Mmy3ed-ycaapObl  «SIcHas
[omnstHAY, THE HAONIOACHUS TIPOBOMATCS IO CICITH-
aJBLHOM TIPOTpaMMe, TIPH OIICHKE KadecTBa BO3IAyXa
¢ yueroM dkonormdeckoro HopmatuBa (ITJK..,)
YPOBEHb 3arps3HEHHs] BO3[yXa XapaKTepU3yeTcs
KaK BBICOKHI.
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3.1. 3aepssHeHUe ammocghepHO20 8030yxa HacereHHbIX MyHKMo8

Tabéuuua 3.4. 'opona c HauboIBIIMM YPOBHEM 3arpsi3sHeHHs aTMocdeps! (3A) U BelecTBa, ero ONnpeieNsionie,

B2019r.
Topona BemectBa, Topona BemectBa,
onpeaesionue yposeHb 3A omnpejeJsomme yposeHb 3A

AbakaH BII, NO,, CO, BB, ® Caupck BII, BB, NO,, SO,, CO
Bbparck BII, BB, CS,, ®, HF CeleHruHCK BII, O3, PM2.5, PM10, BB
3uma BII, NO,, HCI, @, CO Vian-Ya» BII, PM2.5, PM10, BB, ®
UpkyTck BII, BB, NO,, ®, NO Vconbe-Cubupckoe BII, BB, NO,, ®, SO,
Kbi3b11 BII, BB, NO,, @, CO YepeMxoBO BII, NO,, BB, SO,, NO
Jlecocubupck BII, BB, @, NO,, CO YepHOTopcK BII, NO,, ®, BB, CO
MuHyCHHCK BII, NO,, ®, BB, CO Yura BII, BB, ¢enon, NO,, O
HoBoky3Helk BII, BB, HF, NO,, NH; [lenexos BII, O3, BB, PM10, NO,
Hopuibck* S0,, NO, NO,, BB, BI1 FOsxHO0-CaxanuHCcK @. BII. NO,. yraepox (caa).

BB

BIT— 6ens(a)nupen, BB — 636cwennvie seujecmea, PM — e3ewennvle uacmuyvt ¢ppaxyuii PM10 u PM2.5, @ — gopmanvoeeuo,
CO — oxcuo yenepooa, CS, — cepoyanepoo, HCl — xnopuo eooopooa, HF — ¢pmopuo eodopooa, NH3; — ammuax, NO, — ouok-

cuo asoma, NO — okcuo azoma, O3 — npusemubiii 0301, SO, — Ouokcuo cepei.
Buioenenvl gewecmsa ¢ naubonvuum 6k1a0om 6 yposers 3A.

* C yuemom 3nauumenbHvix 00bemo08 blOPOCo8 OUOKCUOA cepbl U OAHHBIX HAOMOO0EHUL 30 XUMUYECKUM COCMABOM 0CAOKO08
T'opooa Ilpuopumemnozo cnucka He paHICUPY 0 M CA NO YPOSHIO 3APAIHEHUS 8030YXd

Ta6auma 3.5. 'opona ¢ BEICOKUM ypoBHEM 3arpsi3HeHUs atMochepsl (3A) U BelecTBa, ero onpeaensomue, B 2019 r.

Be].l.leCTBa, onpeaeadsomue BemecTBa, onpeaeasoumue
I'opona TI'opoaa
YpoBeHb 3A YpoBeHb 3A
AHrapcKk BII, NOy, NO, PM10, ® | KpacHosipek BII, ®, NH;, NO,, BB
BII, ®, yraepoxa (caxka), CO,
ActpaxaHb ®, NO,, BB, menp, NH; Kypran y IE’IO ( )s
2
AYMHCK BII, ®, NO,, NO, BB MarsuToropck BII, @, BB, NO,, CO
bapuayn BII, BB, NO,, ®, CO Maxauxkana BB, NO,, HF, CO, HF;,
NO,, yraepon (caxa), BB,
Buiick BbII, NO,, BB, CO, © HoBoanekcaHapoBCK
CO, SO,
Bi1aguBOCTOK ®, NO,, NO, bII, BB HoBouepkacck BB, ®, NO,, CO, NO
[ycHHOO3epCK 05, PM10, BB, PM2.5,NO, | [[€TPOBCK- - BI1, BB, SO,, NO,, CO
3abalKanbCKUH
Hckutum BII, BB, CO, NOZ, NO PocroB-Ha-Jlony HF, BB, @, NOZ, NH3
Kawencic- HF, HF,, BB,NO,, BIl | Casncx BII, ®, HCL, NO,, CO
Ypanbsckuit ’
Kemeposo BII, NO,, NH3, @, CO Vecypwiick BII, NO,, BB, NO, CO
Komcomonbck-Ha- BIL, BB, ®, NO,, CO YernoMsH BII, @, BB, CO, NO,
Amype
Scnas monstHa* ®, BB, NHj3, meranou, NO,
BI1 — 6ens(a)nupen, BB — 636ewennvie sewecmsa, PM — 636ewennvie yacmuywl gppaxyuii PM10 u PM2.5, @ — ¢opmanvoeauo,
CO — oxcuo yznepooa, HCl — xaopuo 6o0opooda, HF — ¢pmopuo eooopoda, HFme — meepovie pmopudvi, NH3; — ammuax,
NO; — ouoxcuo azoma, NO — oxcuo asoma, O3 — npuzemnuiii 0301, SO, — OUoKcuo cepbi.
Buwioenenvt sewgecmsa ¢ Haubonbuium 6K1a00M 8 yposerv 34.
*Yemanoesneno ¢ yuemom IJK ..
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3.1.4. Xapaxmepucmuxa 3azpasHeHus
ammocdghepHozo 86030yxa Ha meppu-
mopusax cyoosexmos u ghedeparbHvLx
oxpyzoe Poccuiickoit Pedepayuu

KonndecTBo Topo/ioB M CTaHIUNA B KaKIOM M3
77 cyonexToB Poccuiickoit @enepanyu, rae mpoBo-
IATCS HAONMIONEHWsST 3a YPOBHEM 3arpsi3HEHUS
atMocdepsl, a Takke 00Iee KOJIMIECTBO TOPOIOB
CO 3HAYCHHSIMH OCHOBHBIX IIOKa3aTelel 3arpssHe-
uust: U3A>7, Q>IIK (Q — cpeansis 3a roa KOH-
ueHTpanus Jrodoro Bemecrsa), CU>10 u HIT> 20
mpuBeAcHO B Tadimie 3.6.

B 40 ropomax P® (18% ropomoB) ypoBeHB
3arpsI3HEHMs BO3yXa XapaKTepHU3yeTcsl KaK BBICO-
kuii U oveHb Beicokui (U3A>7). B cpemnem mo
crpane 10% TopoICKOro HAaCENEHUS! UCIBITHIBAIOT
BO3/IEICTBHE BBICOKOTO U OYEHb BBICOKOI'O YPOBHS
3arpsA3HeHHS BO3yXa.

CpaBHeHUE ypOBHEH 3arpsi3HEHHUS BO3JyXa B
ropojax Ha TEPPUTOPHUAX (eaepalbHBIX OKPYTOB
MMOKAa3bIBaeT, YTO OOJbIIe MHOJOBHHBI (22 u3 40)
TOPOJOB C BBICOKHMM U OUYEHb BBLICOKUM YPOBHEM
3arpsi3HEHHsT pacroyiokeHbl B CuOupckoM dene-
paJIbHOM OKpYT€.

Ha tepputopun PecnyOnmku Bypstus mmeercs
3 roposia C BBHICOKHM W OY€Hb BBICOKUM YPOBHEM
3arpsi3HeHus, B KpacHosipckoM kpae — 4 ropoja, B
HpkyTtckoit obmactu — 9 roponos. B 6 cyobekrax
P® ypoBeHp 3arps3HEHUs BO3yXa BBICOKMH U
OUYeHb BBICOKHH BO BCEX ropofax, IJe MPOBOIATCS
HAOIIOJICHHS.

B 17 cyowekrax PO 10% u Gonee ropoackoro
HAaCelleHUs] HaXOIWTCS TOJ[ BO3JIEHCTBHEM BEICO-
KOTO U O4Y€Hb BBICOKOTO 3arpsi3HEHHs BO3AyXa; B
Actpaxanckoir obmactu, Pecrmybnmuke bypsatus u
TaiimpipckoM AO — Oosiee 75% ropoJckoro Hace-
TICHMSL.

B 59 cyObekTax PD BhICOKMIT M OYEHb BBICOKHI
YPOBEHbB 3arpsi3HEHUS BO3/yXa rOpoJIOB HE OTMEUEH.

B 133 ropogax P® cpennsist 3a roa KOHIIEHTpaIys
OJIHOTO WJIM HECKOJBKUX BemlecTB npesbiinaet [TIK
(Q>1 IIAK). Ha tepputopusix [lanmpHeBOCTOUHOTO,
Cubupckoro u Ypanbckoro (heaeparbHbIX OKPYTOB B
OOJIBIIMHCTBE TOPOAOB KOHIIEHTPALIMHU 3arps3HSI0-
mmx BemiectB mnpeBbimaroT [1JIK. B PecnyOmuke
Kpeim u OpenOyprckoil obmact nmeercs mno 4
TakuxX ropoga, B MockoBckoi, CBepanoBckoi (u
ExarepunOypr) u VYJIBSIHOBCKOH 00nacTax —
5 roponoB, B KpacHosipckom kpae u CaxalMHCKOU
obmact — 6 ToponoB, B PocToBckoit obmactu — 10
roponos, B pkyTckoii o6nactu — 14 ropomnos.

B ropomax 18 cyonekroB Poccuiickoit ®enepa-
MM MaKCUMaJIbHass KOHIICHTPAITUS KaKOTO-JIL0O
BemiectBa npesbimana 10 ITJIK (C1>10). B pecny-
ommkax bypstus u Xakacus, B AnTaiickoMm, 3abaii-
KaJTbCKOM U Xa0apOBCKOM Kpasix, B ApXaHTeIIbCKOH

n KeMmepoBckoi 007acTsIX WMEETCS IO 2 TaKuX
ropoga, B KpacHosipckom kpae — 3 rTopoma, B
UpkyTckoii obnactu — 9 ropomos.

3arpsizHenne aTtMocgepHOro Bo3ayxa B ropo-
Aax-y4acTHHKax ¢erepajbHOro mpoekra «Yme-
ThIA BO31YyX» HAIMOHAJBHOIO MPOEKTa «IJKOJ0-
THS»

PaspaboTannbrii Mo wcmonHeHnio Ykasa Ilpesn-
nenta Poccuiickoit ®enepanun B.B. Ilytuna ot
07.05.2018 Ne 204 «O HanMoHaIBHBIX HETSX U CTpa-
TErMYeCKUX 3a1adax passurus Poccuiickoit Denepa-
i Ha nepuoxa 1o 2024 r.» denepanbHBIA MPOEKT
«UwnCTHIi BO3MyX» HAIIHOHAJIHHOTO TIPOEKTa « IKOIIO-
rusi» (manmee — IIpoekT) HampaBileH Ha CHIDKEHHE
BBIOPOCOB 3arps3HSIONINX BEIIECTB B aTMOC(HEPHBIH
Bo3nyx B 12 ropomax: bparcke, KpacHospcke,
Jluneuke, Maruuroropcke, MegHoropcke, Huxaem
Tarune, HoBoky3uerke, Hopunbcke, Omcke, Yemns-
ouHcke, Ueperopiie 1 UnTe ¢ 1eTbI0 KapANHAIIEHOTO
CHIDKEHHSI YPOBHS 3arps3HEHHUS aTMOC(HEPHOTO BO3-
JlyXa B YKa3aHHBIX TOPOJIaX.

PesynbraTtel  mpoBogumoro  Pocruapomerom
MOHUTOPUHTA 3arpsi3HEHHsI aTMOC(HEPHOTO BO3IyXa
M0 JAHHBIM HWHCTPYMEHTANbHBIX HAOIIOAEHUH
HEOOXOAMMEBI JJISi OIEHKH JOCTM)KEHHUS IEIEBOTO
nokazarens Ilpoexkta «KonuyecTBO TOPOAOB C
BBICOKMM W OY€Hb BBICOKHM YPOBHEM 3arpsi3HEHUS
aTMoc(epHOro BO3ayXay.

B 12 ropogax-yuactaukax IIpoexrta mporpamMmbl
HaAOJIOJICHNI BKIIIOYAIOT TIepedeHpb u3 34 3arpsa3Hs-
IOIIX BEMIeCTB (B pa30MBKE IO KjaccaM OITacHO-
cruy, mo I'H 2.1.6.3492-17), npuBeacHHbI B
Tabmuue 3.7.

[To cpaBuenuto c¢ 6GazoebiM 2017T. B 2019T.
YPOBEHb 3arpsi3HEHHsI aTMoc(epHOro Bo3ayxa B 7
ropoJiax CHU3WJICS, B 5 ropoiax — HE M3MEHHJIICS
(puc. 3.22 u Tabm. 3.8).

B 2019 r. Bo Bcex 12 ropoaax-yuyactHukax Ilpo-
€KTa HauOOJIBIINI BKJIAQJ B YPOBEHb 3arpsA3HEHUS
aTMOC(EpPHOTO BO3[yXa BHECIU CpPeIHEroJgoBbIe
KOHIIEHTpanu 0OeH3(a)lMpeHa U B3BeLIEHHBIX
BelllecTB (IBUTH), B 9 TopoIax — MUOKCHIIA a30Ta U
dbopmanmpaernma, B 5 ropogax — aMMHaka, B 3
ropoAax— OKCHJa yriepoaa u (Topuaa BOAOpo.a,
B 2 ropojiax— JIMOKCHJIA CepPhI U Cepoyriiepoaa, B 1
ropoze — (heHoa, STUIOEH30J1a 1 OKCHJA a30Ta.

CpenHerozioBble KOHIIEHTPALUU TPEX 3arpa3Hsi-
ronmx Bemects npeseimanu IIJIK. . B bpatcke,
Marnutoropcke u Uute, ABYX 3arpsA3HSAIOIIMX
BewectB — B Kpacnosipcke, Hmwknem Tarune u
UYensOuHcke, | 3arps3HSIONIETO BellecTBa — B
Mennoropcke, HoBoky3neuke u Hopunbscke. Hau-
MEHOBAHHUS 3arpA3HSIOMINX BEIIECTB, CPEIHEr0J0-
Bble  KOHIEHTpPAIMM  KOTOPBIX  IPEBBIIIATH
rurueHndeckne Hopmatusbl IIJIK, ., BEIICIEHBI B
tabmune 3.8 momyxupHeiM mpupToM. B ropomax
Junenk, Omck u Yepemnosen cpenaHue 3a roj KOH-
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3.1. 3aepssHeHUe ammocghepHO20 8030yxa HacereHHbIX MyHKMo8

LEHTPALUH 3arPsI3HSIOIINX BEIECTB HE PEBBIIIAIN
TUTUEHNYECKUX HOPMaTHBOB.

B 4 roponax-yuactaukax [IpoekTa OblH peBbI-
IIIEHbI 3HAaYEHHs KPUTEPHUEB BBICOKOTO 3arps3HEHUS
(CH1>10 6en3(a)mupena), B Kpacnosapcke — C1>10
xXJopuaa Bomopoaa, B Maraurtoropcke — CHU>10
ceunma. HII 6omee 20% cepoBomopoxa Oblta oT™Me-
yeHa B Hopuibcke.

ITo cpaBuenuto c¢ 2018 r. B 2019r. ypoBeHb
3arpsi3HEHHsT aTMOC(EPHOTO BO3AyXa H3MEHHJICS
TOJIBKO B 2 TOPOJIax:

- B KpacHosipcke — ¢ «04YeHb BBICOKOTO» [0
«BBICOKOT'0» YPOBHS 3arpsI3HEHHUS;

- B Hiwxnewm Tarune — ¢ «HU3KOT0» A0 «IOBBI-
IIIEHHOT0)» YPOBHS 3arPSI3HEHHUS.

[lpuuuHBl CHWKEHHS YPOBHS  3arps3HEHHUS
atMocgepHoro Bosayxa B T. KpacHosipcke mpuBe-
JICHBI BBIIIIE.

[oBrbillicHUE YPOBHS 3arpsi3HEeHUs arMocdep-
HOTO Bo3myxa B T. Hmwkuuit Tarum oOyciioBiaeHO
pOCTOM KOHIIGHTpaIuii 6eH3(a)mupeHa. 3a mocien-
HUE 5 JIeT YpOBEeHb 3albUICHHOCTH B HrbkHeMm
Tarune ysenuunics Ha 18%. B 2019 r. o cpaBHe-
Huto ¢ 2018 r. Bo3pocna cpeaHsis 3a roJ KOHIICHTpa-
1IUs1 B3BEIICHHBIX BellecTB Ha 22%, OeH3(a)nupeHa
— Ha 50%.

Tabauua 3.6. XapakTepUCTUKH YPOBHS 3arps3HEHNS BO3AyXa HA TEPPUTOPHIX CYOBEKTOB M (e/iepabHbIX OKPYTOB
Poccuiickoit @eneparun B 2019 r.

CyobekTnl PO KoJsnuecTBO Haceaenue (%)
TOpo/I0oB | CTaHIHIT TOPO/IOB, B KOTOPBIX B ropoaax
C peryJaspHbIMA
HA0JII0ICHUSIMH 32 M3A>7 | Q >IIK | CH>10 | HIT >20 cBuOB
3arpsi3HeHHEM yposHeMm 3B
BO3IyXa
1 2 3 4 5 6 7
IeHTpanbHbli (enepaabHbBIi OKPYT
r. MockBa 1 17 0 1 0 0 0
Benroponackast 061. 3 8 0 1 0 0 0
Bpsinckast 0671 1 4 0 1 0 0 0
Biragumupckas 0071 1 4 0 0 0 0 0
Boponexckast 001. 1 6 0 1 0 0 0
MBaHOBCKas 00J1. 2 3 0 2 0 0 0
Kaiysxckast 00J1. 1 2 0 1 0 0 0
KocTtpomMmckast 0011 2 5 0 0 0 0 0
Kypckas 001 1 4 0 1 0 0 0
Jlumerkas 001 1 6 0 0 0 0 0
MockoBckasi 0071. 10 20 0 5 0 0 0
OpioBckast 001. 1 4 0 1 0 0 0
Ps3anckas 00:1. 1 5 0 0 1 0 0
CmouteHCKast 0071 | 4 0 1 0 0 0
TamOoBckast 0071. | 4 0 1 0 0 0
TBepckas o0I. 1 1 0 1 0 0 0
Tynbckast 00J1. 3 10 0 3 0 0 0
Spocnasckas 00:1. 3 8 0 1 0 0 0
Bcero o okpyry 35 115 0 21 1 0 0
CeBepo-3anaiHbiii heepaabHbIil OKPYT

r. Cankr-IlerepOypr 1 21 0 1 0 0 0
Pecniyoninka Kapenus 3 3 0 0 0 0 0
Pecniyosuka Komu 4 9 0 0 0 0 0
ApxaHrenbckast 001. 4 8 0 0 2 0 0
Bomorozackas o0u1. 2 6 0 0 0 0 0
Kamuaunarpaackas o0JI. 1 5 0 0 0 0 0
JlenuHrpaackas o0, 9 10 0 0 0 0 0
MypMaHcKkas 00J1. 9 20 0 1 1 0 0
Hosropockast 0071 3 5 0 0 0 0 0
IckoBckas 0011 2 2 0 0 0 0 0
Henenxuit AO - - - - - - -
Bcero 1o okpyry 38 89 0 2 3 0 0
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1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
HOxHbIH (erepanbHbIi OKPYT
r. CeBacTomoib 1 1 0 0 0 0 0
PecnybGnuka Anpires - - - - - -
Pecny6nuka KanMbikust - - - - - - -
Pecnybnuka Kpsim 5 11 0 4 0 0 0
ActpaxaHckas 0071 7 12 1 1 0 0 78
Bounrorpaackast 06:1. 3 6 0 0 0 0 0
PocToBckas 001. 12 21 2 10 0 1 45
KpacHonmapckuii kpait 3 8 0 2 0 1 0
Bcero no okpyry 31 59 3 17 0 2 18
Ceepo-KaBkaszckuil ¢peepasibHbIil OKpyT
PecniyOninka Jlarectan 1 3 1 1 0 1 43
Pecnyoninka Marynierus - - - - - - -
Kabapauno-bankapckas
Pecrrybnmka
KapauaeBo-Yepkecckas | | 0 0 0 0 0
PecnyOninka
Pecniy6nuka Cesepnast OceTwst - | ) 0 | 0 0 0
Ananust
YeueHnckas PecryOmnka - - - - - - -
CraBponoiabCKuii Kpai 5 9 0 1 0 0 0
Bcero o okpyry 8 15 1 3 0 1 12
Ypanbckuii dhenepalibHBIN OKPYT
Kypranckast 00:1. 1 5 1 1 1 1 61
CaeputoBcKast 0011 5 18 1 5 0 2 5
TromeHcKkast 0071 2 8 0 1 0 0 0
YensOunckas 0071 3 16 1 3 1 0 14
XanTtel-Mancuiickuit AO — 7 p 0 3 0 0 0
Orpa
SImanmo-Henenkuit AO 1 1 0 0 0 0 0
Bcero no okpyry 19 56 3 13 2 3 9
[puBomkckuii heaepabHbIA OKPYT
Pecnybninka bamkoproctan 5 20 0 1 0 1 0
Pecniy6amka Mapwii O - - - - - - -
Pecny6sinka MopaoBus 1 4 0 1 0 0 0
Pecniy6nika TaTapcran 3 18 0 3 0 0 0
Yamyprckas Pecriybamka 1 6 0 1 0 0 0
Uysamickas Pecrrybnuka 2 4 0 1 0 0 0
Tlepmckuii kpaii 4 14 0 3 0 0 0
Kuposckas 0071. 2 6 0 0 0 0 0
Hwmxeropozackas o01. 5 17 0 0 0 0 0
OpenOyprckas 001. 5 13 0 4 0 0 0
[Ten3eHckas 0071 1 4 0 1 0 0 0
Camapckas 00JI. 9 34 0 1 1 0 0
CaparoBckast 0071. 2 9 0 2 0 0 0
YnbsiHOBCKast 0071 6 11 0 5 0 0 0
Bcero no okpyry 46 160 0 23 | 1 0
Cubupckuii penepanbHblii OKpyT

Pecniybninka Anraid - - - - - - -
Pecniy6nmka ThiBa 1 3 1 1 1 0 68
PecnyOmika Xakacus 3 4 2 2 2 0 69
Aunralickuii kpau 2 8 2 2 2 1 63
KpacHosipckuii kpait 6 18 4 6 3 0 59
Taiimsipckuit AO (B cocr. 1 2 1 1 0 1 99
Kpacrosipckoro kpas)
HpkyTtckas 0071 18 38 9 14 9 0 71
Kemeposckas 0011 3 18 2 3 2 0 47
Hosocubupckas 00:1. 3 13 1 3 1 0 3
Omckas 0071 1 8 0 0 0 0 0
Tomckas 001 1 7 0 0 0 0 0
Bcero o okpyry 39 119 22 32 20 2 41
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3.1. 3aepssHeHUe ammocghepHO20 8030yxa HacereHHbIX MyHKMo8

1 | 2 | 3 4 | 5 | 6 | 7 | 8
JlaneHeBOCTOUHBIH (DefiepaliIbHbIA OKPYT

Pecny6muka Bypsitust 3 6 3 3 2 0 81
Pecnyosinka Caxa (SIkyTus) 4 7 0 2 0 0 0
3abalikanbCcKuii Kpai 3 7 2 2 2 0 49
KamuaTckuii kpait 2 6 0 0 0 0 0
ITpuMopckuii Kpait 5 10 2 2 1 1 52
XabapoBCKHil Kpai 4 10 2 2 2 0 24
AMypckas 00JI. 3 3 0 3 0 0 0
Maranmanckas 001. 1 3 0 1 0 0 0
CaxanuHckast 0071 6 9 2 6 1 3 52
EBpetickas aBT. 0011 1 1 0 1 0 0 0
Uykorckuii AO 2 2 0 0 0 0 0
Bcero o okpyry 34 64 11 22 8 4 35
Bcero no PO 250 677 40 133 35 13 10
Tlpouepx 6 mabnuye obosnavaem omcymcmaue ¢ 20pooax cyovekma PD zocyoapcmeennol Hab1o0amenbHol cemu 3d
3acpA3HeHUueM ammoc@hepHo2o 8030yxa.
Buwioenenwi PECUOHbL, 8 KOMOPbLX obonee 75 % ZOpOOCK'OZO HaceneHus: UCnbIMbIEAen 6030eLUCmEUe 8blCOK020 U OUEHb BbICOKO20
VPOBHS 3A2PA3HEHUL AMMOCHEPHO20 8030YXA.

COKPAIIEHUE KOJTHYECTBA I'OPOI0OB C BBICOKHM H OYEHb BBICOKHM
YPOBHEM

SATPASHEHHA ATMOC®EPHOI'O BO3IYXA (ETL)

Ba3oBoe 3HaUeHHe 8
2019 8
2021 5

basoBoe sHa4yeHue
2018

2019

H S8

M6

M6

Puc. 3.22. [lunamuka nieneBoro mokaszareis [Ipoekra «KomrudaecTBO TOpOIOB ¢ BEICOKUM U OYEHD BEICOKMM YPOBHEM

3arpsi3HEHUs aTMocepHOro Bo3ayxa (€a.)» 1o IuIaHy U (GakTHYeCKH

Tab6mmma 3.7. [IepeveHs BKIFOUESHHBIX B IPOTrPaMMBI HAOJTIOIEHUH B TOPOAax-ydacTHUKAX [IpoekTa 3arpsi3HsIOINX

BCIICCTB B pa36I/IBKC I10 KJ1accaM OITaCHOCTH

Kuaccbl 0macHOCTH BellleCTB

1 2 3 4
bens(a)mupen™ Bbenzon B3BemeHHbIe BemecTBa AMMHaK
Kanmnii Bonopon nmanuctorit (BB Oxkcun yriaepona
O30H CepoBoiopon Jlnokcua cepsl Kymon
Caunen Cepoyriiepon Huokcun a3ora MeTHunmepKanTan
Xpom CepHas KHUCIOTa Oxkcup a3oTa

denon Kcnmon
DTOpuUAbI TBEPABIC Tomyon
®dTopua Bogopoaa VYraepon (caxa)
dopmanbaeruy XopOeH3oa
Xiopu Boopoia OTHnbeH301
Huxens Kenezo
Menp Hunk
Mapranerng Marnauit

* UHOUKAMOP COOePIHCAHUsL 8 AMMOCHEPHOM 8030YXe 2PYINbL KAHYEPOLEHHBIX NOJUYUKIUYECKUX Yele8000P0008
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3. aepssHeHue okpyxarowel cpedbl peauoHos Poccuu

Tao6uuua 3.8. lnaamuka ypoBHS 3arpsa3HeHus atMmocheproro Bozayxa B 2017-2019 rr. u BemecTsa, ero
omnpezessonie B 2019 r., B roposiax, BKIIOUEHHBIX B (e/lepalibHbIA TPOeKT « HHCThIH BO3TyX»

YposeHb
;?nl;g’cl;)}:ei)?-lt[:‘o 3arps3Hsomue Bemectsa B 2019 r.
Bo3ayxa (Y3B)*
Topon Cybvexr PO roj onpeaeasionue Y3B**
u3MepsieMble HAa CTAMOHAPHBIX MYHKTAX
2017 | 2018 | 2019 | Kovmrexe | oy b0 | H>20 HabuTro/1enmi **
Hblii U3A4
BB, CO, NO,, H,S, CS,, tB. dTopunst, HF,
BII, CS,, @, BII, NO, SO,, merunmepkantad, TM
bparck Hpkyrexas 061, BB, ©, HF bIl . (>xene30, MapraHell, Me/lb, HUKEJIb, XPOM,
LUHK, CBHHEI)
BB, CO, NO, NO, ¢enon, HF, HCI, NH; ©,
KpacHospexuii BII, @, BI1, kcumon, sTunbenH3o01, Kymo, 6eH3011,
KpacHnosipck pait NO,, NH3, | BI1, HC1 - toxyou, SO,, H,S, xnop6enson, TM (keneso,
P BB KaJMH, MarHuii, Mapraseln, MeJb, HUKEIb,
CBHHEII, XPOM, IIHHK)
BB, bII, NO,, CO, H,S, ¢enon, HF, @, NO,
KemepoBckast bIl, BB, NH;3, SO,, yriepon (caxa), TM (3kene3o
HoBokyHeLk P HF,NO,, | BII - 3, 5%, YIICpOLL g ’
0071 NH KaJMUil, MarHuii, Maprasell, Me/ib, HUKEIb,
3 CBHHEIl, XPOM, LIHHK), IIMAHHU]] BOJOPOIa
Taiimbipckuit AO S0,, NO,,
Hoprmsorr+#s | (B 0T NO,BB, | - H,S NO,, SO,, NO, BB, BII, H,S, CO
PacHOSIPCKOTO BII
Kpasi)
LI BB BB, BII, @, denon, CO, H,S, yriaepon
Ynra 3abaiikanbCckuit (beHZm q’) BT ) (caxa), NO,, NO, NH3, SO,, TM (xene3o,
Kpait NO’ ’ KaJIMHI, Maruuii, Mapraser, Meb, HUKeNb,
2 CBHHEIl, XPOM, LIHHK)
BB, BII, @, ¢penon, CO, H,S, stunbenson,
Yensi6umckas BIL, &, BB, SO,, NH3, NO,, NO, 6en3on, Kcymonv,
MarHuToropck CBUHEI] - toiyous, TM (cBUHel, KeJe30, KaJMHii,
0071 NO,, CO o
MarHuii, Maprasell, Mefib, HUKEIb, XpOM,
LIMHK)
BB, bII, @, NO,, NO, ¢enon, CO, H,S, HF,
q BII, @, NH3, stun6enson, SO,, 6eH301, KCUIIOIL,
enstOnHCKast
YenssOMHCK o6 NO,, HF, - - Tonyon, TM (MapraHen, cBUHeIl, Me/ib,
’ BB JKeIe30, KaJMHN, MarHUi, HUKEIb, XpOM,
LIMHK)
BB, CO, BB, BII, NO,, denon, CO, H,S, @, NO, SO,,
JInnenx Jlunenkast 001, NO,, ©, - - TM (kene30, Maprasell, Me/ib, HUKEJb, XpPOM,
BI1 LUHK, CBHHEI)
BB, SO,, bIl, NO,, H,S, CO, kucnotra
OpenoOyprckast SOy, BIL, cepnast, HF, TM (cBunenw, xene30, KaaMuit
Mennoropck PEHOYP BB, NO,, - - P L i » Kalt ?
0051 co MarHuii, Mapratell, MeJib, HUKeIb, XpOM,
[UHK)
BII, @, denon, CO, H,S, NHj, atunbdenson,
BII, @, nuaHug Bogopoaa, BB, SO,, NO,, NO,
Hwxknnii Tarun OCngMOBCKaH NH;, BB, - - 6eH3011, Kcuitod, Tonyol, TM (keneso,
: 2b KaJIMHH, Maruuii, Maprasel, Meb, HUKEIb,
CBHHEII, XpOM, IIHHK)
BB, bII, NO,, NO, CO, @, denon, NH;, HCI,
BB. ®.BII Oensou1, kcuion, atundenson, H,S, yriepon
Omck Owmckast 0011 N}i i\IO ’ - - (caxa), SO,, Tomyon, TM (xene3o, KaaMuii,
32 MarHuii, Mapratell, MeJib, HUKeIb, XpOM,
[IWHK, CBHHEIT)
B ® BB, BII, @, CO, CS,, NH3, H,S, denomn,
csyBh, |- | MO0 SO ymercam I (e
’ NH > > ’ ’ >
3 CBHUHEI)

-* VpOBeHb 3arpsi3HEHHS BO3/lyXa OLICHUBACTCS OJTHOM M3 YEThIpeX KaTeropuil («HU3Kui» - H, «1moBbImeHHbII» - [1, «BbICOKUI» - B 1
«o4eHb BBICOKHIN - OB ypoBeHb 3arpsA3HeHHUs BO3yXa), YCTAHOBICHHBIX 110 6a30BBIM IIOKA3aTEILIM.

TOPOJIA HE PAHXHUPYIOTCS ITO UACJIOBBIM 3HAUYEHUAM ITOKA3ATEJIEN (M3A5, CU, HIT) BHY TP IPYIIIIBI C
OJIMHAKOBBIM YPOBHEM 3AI'PA3ZHEHNA BO3AYXA.
** BpleNieHbl 3arpsI3HSIOLINE BEIIECTBA C HAMOOJBIINM BKIIQJIOM B YPOBEHb 3arpsi3HEHUsI aTMOC(HEPBI.

*#*BpleeHbl 3arpA3HAIOIINE BELEeCTBA, MAKCUMAJIbHbIE KOHIIEHTPAUK KOTOPbIX OoubIue miu paBusl 1 TIAK.

****¥Y3B yCTaHOBIEH C yuenom 3HAUUMENbHbIX 00beMO8 8b10POCO8 OUOKCUOA Cepbl U OAHHBIX HAOTI00EHUIl 30 XUMUYECKUM COCTNABOM

0caokos

BI1 — 6en3(a)muper, BB — B3Bemennsie Bemecta, ® — dopmanbaerun, CO — okcun yriepona, CS, — cepoyrnepon, HF — dbropun

BOJIOPO/IA,

H,S — cepoBonopon, NH; — ammuax, NO, — nuoxcun azora, NO — oxcun azora, SO, — nuokenn cepsl, HC1 — xnopun Bogopozna, TM
— TSDKEJTbIe MEeTaJlIbL.
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3.2. BaepsisHeHuUe no48eHHO20 MoKposa

3.2. 3aezpsasHeHue nouseHHO20 NOKPOB8a

3.2.1. 3azpasHeHue noue mokcukaHma-
MU NPOMBIULAEHHOZ20 NPOUCXOIHC-
JdeHusn

B 2010-2019 rr. HaOxromeHuss 3a ypOBHEM
3arpsi3HEHMsI MOYB TOKCHKAHTaMH TPOMBIIIIEH-
Horo npoucxoxnaenus (TIII) - TsoxénpiMu MeTa-
namu (TM), ropom, HepThIO 1 HEQTENPOIYKTAMH
(HIT), cynbdatamu, HHTpaTamu, OCH3(a)THPCHOM
(BIT) u apyruMu - TIPOBOIMINCH HA TEPPUTOPHUIX
pecniyonuk: bamkoprocran, Tartapcran, Yamypr-
ckoii, Ilpumopckoro kpas, Upxytckoii, Kemepos-
ckoit, Kuposckoii, MockoBckoit, Hmkeropoackoii,
Hosocubupckoii, Omckoit, Operdyprckoii, Camap-
ckoit, CeepmioBckort u Tomckol oOmacreit. s
KKIIOW TEpPUTOPUH HAOTIOACHUM OMPECIIEH CBOM
nepeuens TIIII, mamepsembix B mouse. B 2019 r.
HaOmroieHus 3a 3arpsisHenneM nous TIIIT mpoBoau-
nuck B paiioHax 40 Hacen€éHHBIX MyHKTOB. Jlis
OTIpeAeNICHHsT B II0YBAX COJEP)KAHUS MAacCOBBIX
monert TM, memmesika, HIT, ¢gropa, cymedaros, BII,
noymxnopoudermio (I1Xb) m HuUTpaToB OBLIO
obcnenoBano 29, 3,22, 18, 7,5, 1 u 14 HacenéHHBIX
MYHKTOB, COOTBETCTBEHHO.

B 2019 1. Ha comepxanue TIIII 6putn obcmeno-
BaHBI NIOYBHI Ha TEPPUTOPHSIX J[anbHEBOCTOYHOTO,
IIpuBomkckoro, Cubupckoro, Ypamsckoro u LleH-
TpajbHOro QenepanbHeix okpyros (®O). [onas
o0cClleIoBaHHBIX HAceleHHBIX MyHKTOB 1o PDene-
paNbHBIM OKpyTaM IpescTaBieHa Ha puc. 3.23.

O UenTpanbHbiit @O

B Cubupcku ®0

O Npusonkckuit ®O

O JanbHeBocTouHbIN OO

B Ypanbckuit ®0

Puc. 3.23. Tonst o6cnenoBanubix B 2019 1. HaceIeHHBIX
MyHKTOB 110 DeeparbHBIM OKpyTraM

3arpsi3HeHHe NOYB METANJIAMH U MBIIIbSIKOM

Hab6mronenus 3a 3arps3HEHUEM IMOYB METAJLIAMHU
MPOBOJAATCSA, B OCHOBHOM, B pailOHaxX MCTOYHUKOB
MIPOMBITINICHHBIX BBIOPOCOB METAIOB B aTMOC-
(depy. B xadecTBe MCTOUHUKA 3arpsi3HEHHUST MOXKET
BBICTYNIATh OJHO NPEANpPUITHE, TPYIIA NPEIIpHUs-
THUI WA TOPOJI B LIEJIOM.

Bricokass ~ HEOAHOPOAHOCTh  (TMATHUCTOCTH)
3arpsi3HCHUS 1MOYB TM BOJIM3W HCTOYHUKOB TIPO-
MBIIUJICHHBIX BBIOPOCOB, MEIUICHHBIH IIpolecce
CaMOOYHIIEHNS, KOHCEPBAaTUBHOCTH MOYB U APyTUe
(akTopsl B OONBIIMHCTBE CIIy4acB HE IMO3BOJISIIOT
JOCTOBEPHO YTBEPXkAaThb 00 M3MEHEHHMSX YpPOBHEH
MaccoBBIX noyier TM B mouBax 3a MATWISTHUU WU
nmaxe 3a 0oyiee MPOTOIDKUTENBHBIN TIEpHO ] HAaOIIO-
JieHui. B 11e10M MOYBbI TEPPUTOPUIA TPOMBIIIICH-
HBIX LIEHTPOB M PalOHOB, K HUM IpPUJIETAIOUINX,
3arpsisHeHbl TM, KOTOpBIE MOTYT HAaKaIUIMBAaTbCS
IpU TOCTOSTHHOM  TEXHOTEHHOM  BO3AEWCTBUU
3arpsI3HAIONINX BEIIECTB, MOCTYNAIOMINX U3 aTMOC-
(ephl U IPyTUMH My TAMH.

B 2019 r. B mouBax uaMepsuiuch MacCOBbIE JIOJIHU
AIIOMUHMSA, JKene3a, KaaMmus, KoOaybTa, MarHus,
Maprasiia, MeAd, HHUKelsd, CBMHLA, PTYTH, OJIOBA,
XpoMa, IIMHKa W MBIIIbSKAa B Pa3IMUHBIX (QopMax
(BasIOBBIX (B), MOABMXHBIX (), KUCIOTOPACTBOPH-
MBIX (K, W3BJIEKAaEMBIX 5 H a30THOH KHCJIOTOM),
BOJOPaCTBOPHUMEIX (BOX).

[TpropuTETHBIMH IPU BEIOOPE IYHKTOB HAOIIO-
JICHUH 3a 3arps3HeHueM 1oy TM sBISAIOTCA paii-
OHBI, B KOTOPBIX PACIOJOKEHBl MPEIIPHUITHI
LBETHOM M 4YE€PHON MeETaJUlypruy, MamIMHOCTPOE-
HUAS W METANI00OpaOOTKH, TOIUTMBHON W JHEpTe-
TUYECKOH, XHMMHUYECKOW M HEPTeXMMHUYECKOU
MPOMBIIIJIEHHOCTEW, MPEANPHUITHA MO MPOU3BOJ-
CTBY CTpPONMATEPHUAJIOB, CTPOUTEIBHONW MPOMBIII-
JICHHOCTH.

OreHKa CTeNeHd OMAcHOCTH 3arpsA3HEHHUsS MOYB
KoMmIuiekcoM TM TpoBOAMUTCS MO TMOKa3aTesro
3arpsizHeHus Z¢§ (¢ yuérom ¢onoB) w/mmm Zk (c
y4€TOM KIApKOB), SIBISIOIIUMHUCS HHIUKATOPAMH
HeOIaronpusTHOTO BO3/ICHCTBUS Ha 3I0pPOBbE UEIIO-
BeKa. J[MHaMMKa yCpEIHEHHBIX 3a HECKOJIBbKO JET
nokaszaTesnieil 3arps3HeHus Mo4B (Z¢, ZK) BOKpYT
NPEANPUATANA Pa3HBIX OTpaciield MPOMBIILICHHOCTH
IIpeJCTaBlIeHa Ha puc. 3.24.

JlaHHBIE MHOTOJIETHHX HAOJIOAEHUH, MpeacTaB-
JIEHHBIE Ha puc. 3.24, TeMOHCTPUPYIOT, YTO K yMe-
PEHHO  ONACHOM M ONACHOM  KaTeropusim
3arpsi3HEHHSI OTHOCATCS TOYBHI HACEJIEHHBIX IyH-
KTOB, PACIIOJIOKEHHBIX BOJIM3M HPEANPUATHH dep-
HOW M 1BeTHOM MeTamypruu. CienyeT OTMETHUTD,
YTO B NOCJIEAHHE TOAbl HAOMIOACHUH KOJIMYECTBO
HaceJIeHHBIX IyHKTOB C OMACHOM U yMEpPEHHO orac-
HOH KaTeropueu 3arpsA3HEHMsI I0YB CHUKAETCSL.

IlepeueHbp Hacen€HHBIX IYHKTOB C ONACHOW M
YMEPEHHO ONACHOM KaTeropueil 3arpsi3HEHUus MOo4B
TM npencrasinen B Tabm. 3.9.
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% o
£ 80 B 7x
N ?0_
60 ONACHASA KATEeTOpPHA 3arpA3HeHHA no1s THM
501
401
3 -
0 VMepeHHO 0NACHASA
207
lﬂ-ﬂ- JOMVCTHMAA
=
1

1990-1999 rT.

ddsd

Idsd

2000-2009 rr.

DB

2010-2019 rT.

OTPpac/JIb NPOMBINLTEHHOCTH

Puc. 3.24. [lunamuka ycpe THEHHBIX 32 HECKOIBKO JICT IIOKa3aTelNel 3arpsi3HeHNs ToYB KoMIuiekcoM TM Z¢ u Zk BOKpyT
MIPEeIIPUATHA YepHOH MeTanTypru# (1), mBeTHOH MeTauTypruu (2), MAITMHOCTPOSHHS U MeTamtooopadoTku (3),
TOIUTUBHOHN M SHEPTETUIECKON MPOMBIIIIIICHHOCTH (4), XUMUYECKOH U He(PTEXUMUIECKOH MPOMBIIIICHHOCTH (5),

CTPOUTETHHON IPOMBIIIEHHOCTH M IIPOU3BOJICTBA CTpOMaTepHaos (6)

Ta6umna 3.9. [lepeueHs HacenEHHBIX MyHKTOB PD ¢ ymepeHHO onacHoOi U onacHO# kaTeropuei
3arpsi3HeHUs 1mouB Metamuiamu (2010-2019 rr.)

Pecny6nuka, xpaii, 00macTsp,
HaCEJIEHHBIN IMyHKT

Ton
HabI0eHui

30Ha 00ciIe0BaHHUS
paanycoM, KM,
BOKpYT HCTOYHUKA

IIpuopurerHsie
TEXHOI'€HHBIC METAJIbI

OmnacHas KaTeropus 3arpsisHeHus mous 32< Z$p<128

r. Hopunbck

HpkyTckas 061acTb 2010 . .

. Chipek 3016 YMH-1; 0,5 CBuHell, Me/lb, LIMHK, KaaMHUi

CBepasoBckas 001acTh 2013 .

r. Kuposrpa 2018 Or0mos5s CBuHell, Me/lb, LIMHK, KaaMHUi
PeBna 2010 YMH, | Menb, cBUHEL, KA, i K

r. Pen 35014 01010 TF Jib, CBUHEL, KaJIMUH, LIMH

r. Pex ;8}; Or0mo 5 Huxens, kagmuii, XpoM, KOOAIBT, IUHK

Pecny6unka CesepHast OceTusi-Ananus .

r. BiamKaBKa3 2015 01 0,2 no 2 Kangmuii, cBuHen, Menib, LIMHK, PTYTh

Kpacuospexuii kpait 2018 Tepputopus ropona Menp, HUKENb, KOOAIBT

YMepeHHo omnacHas kateropus 3arpszHenus, 16< Z$p<32 u 13< Z¢< 15 npu Zx>20

2010 YMH, 4 CBuHel, [IUHK, MEIb
Upkyrckas 061acTs 3014 Te = C G ~
r. Campex PPUTOPUS TOPOJA BHHEL, KOGANLT, KaaMHUit
2016 YMH-1*%, 5 CBuHell, Me/Ib, KaJIMHIA
r. CnronsHKa 2013 Tepputopus ropona Huxens, koOanbT, CBUHEL
r. YepemxoBo 2014 Teppuropus ropona CBuHell, Mellb, IIMHK
E?;;ggi?;g;e?? %8}3 Or10,5 10 5,5 CauHen, KagMui
Hwmxeroponckas o6ractsb 2011 Tepputopus
r. JI3ep>xuHCK 2013 TOPOJCKOr0 OKpyra CBuHell, IUHK
r. Huxuwuiit Hosropon 2014 3apeyHas 4acTtb Iunk, Meap, xKene30
E(ﬁggggggzgii obnacts 2019 Teppuropus ropoaa CBuHel, 010BO
l(?pggfzp reKas 06macts, 2016 Teppuropus ropoga Menp, cBUHeL, KagMHi
r. MegHoropck 2019 Tepputopus ropona Kangmuii, menip, cBUHEL, IUHK
[Ipumopckuii kpait
r. JlansHeropck 2016 Ot 0 1o 20 ot ropona* Ilunk, cBUHEI, KagMui
c. Pynnas [Ipucrans 2016 Ot 0 no 1 ot cenma* CBuHeI, KagMUH, IHHK
1. CnaBsiHKa 2010 Tepputopus mocénka Lunk, Menp, CBUHEN
Pecny6nuka Bamkoprocran
r. Baiimak 2011 Or0pmo 1* Menb, IUHK, CBUHEL, Ka MUK
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r. benopernx 2011 Or0mol Menp, IIUHK, CBUHEIT

r. JlaBJiekaHOBO 2014 T Kanmwuii, cBunel|

r. Cubait 2011 Or 0 go 1* Menp, KaaMuii, ITUHK, CBUHEI]

r. Kymepray 2018 Or0mos5s Menb, KaaMuiA, IUHK, CBUHELI, HUKEIIb

r. Yuansl 2011 Or0mol LuHk, Meab, KaAMUH, CBUHEIL

CBepasioBckas 001acTh 2014 Teppuropus ropona Huxens, xpoM, kagmMuit

r. Acbect 2019 0 mo 10 Huxkeins, xpoM, K00anbT

r. Bepxass [Tpimma 2017 Or0po 1* Menb, HUKEIb, CBUHELL
2014 Omos5*

r. PeBna 2016 VYMH* Menp, cBHHEL, KaAMHH, IIUHK
2019 0 o 10*

r. [TlepBoypaibck 2014 Teppuropus ropoga*™ CBuHeIl, Me/Ib, IIMHK, KaIMHIA

r. [ToneBckoii 2013 Or0mol Huxens, XxpoM, K006aIbT, IUHK

Tomexas oGnacts 2019 Teppuropus ropona Menb, CBUHEI, KaAMHH, [IMHK

r. Tomck

Yamyprexas Pecry6nka 2019 Teppuropus ropoaa CBHHel, HUKEIb, KaAMUN, MEIlb

r. MxeBck

* [1o noxaszamento ZK nou8bl OMHOCAMCA K ONACHOU KAMe2opuu 3a2psi3HeHUs.

Pesynbrater Habmomenuit ¢ 2010 mo 2019 rr.
MOKa3aJIM, YTO K OMACHOM KaTeropuu 3arpsi3HEeHUs
MoyB MeTaluiamu, coryacHo Z¢ (32 <Zg <128),
otHocaTca mouBsl YMH-1 1. CBupck HpkyTtckoit
obnactu (Zp=44), noussl r. Hopunbscka KpacHosip-
ckoro kpas (Z¢p=123), mouBsl IBYXKHJIOMETPOBOI
306l 0T OAOQO «2nexTpoluHk» B I. BranukaBkas
(Zd=112), MOYBBI OTHOKWUIOMETPOBOW 30HBI OT
OAO «CYM3» B r. PeBna (Z¢$p=52), mouBsl ropo-
noB Kuposrpan (Zdp=46) u Pex (Z$p=49) Ceepna-
JIOBCKOH 00JIacTH.

3a mepuox 2015-2019 rr. k omacHO# KaTeropuu
3arpsi3HeHMs 1oYB oTHocutes 3,1%, a K yMEpeHHO
ormacHo kateropuu 9,3% HaceleHHBIX ITyHKTOB,
YTO HECKOJBKO Jyuie nokasareneit 2010-2014 rr. -
5,5% u 10% cooTBeTcTBEHHO. XOTS OT/ACIIbHEIC
YYacCTKH HACEJeHHBIX IYHKTOB MOTYT UMETh Ooiee
BBICOKYHO KaTeropuro 3arpsisHeHuss TM, uem B
IIEJIOM TI0 TopoAy. JnHaMuKa KonrdecTBa HaceJeH-
HBIX ITYHKTOB, OTHOCSIIMXCS K Pa3HON KaTeropuu
3arpsi3HeHus nmoyB 3a nepuoj 2010-2019 rr., npen-
cTaBJieHa Ha puc. 3.25.

Cnenyer otmetutb, 9to B 2017 1. 1 2019 rT. He
OBLIO HH OJHOTO HACEJIEHHOTO MYHKTa C OMAacHOMN
KaTeropuei 3arps3HeHns OYB.

B 2019r. B cooTBercTBUM C MOKa3aTeleM
3arpsi3HeHHs 1Mo4B Z{§ Hamnboiee 3arps3HEHbI KOM-
miekcom TM  nouBel TOponoB MeaHOropck
(Z9=24,5), WMxesck (Zp=24), Tomck (Z¢p=30).
Copmepxanne  HekoTtopplx TM B mouBax
r. Megnoropcka u T. MkeBcka B pasHble TOfbI
HaOII0IeHNH TIpeicTaBIeHO Ha puc. 3.26, 3.27.

Hanuble, mpeactaBieHHble Ha puc. 3.26, 3.27,
MOKa3bIBAIOT, YTO B MOCJEIHUE TOAbI HAOMIONEHUH
MIPOCIIEKUBACTCA TEHIACHINA K CHH)KEHHIO COIep-
skaanst TM B 1mouBax 00OClIEqOBaHHBIX HACEIECHHBIX
MTyHKTOB.

JuHamMuKka cpeIHUX 3HAYEHUI MacCOBBIX TOJIEeH
TM B nouBax TEPPUTOPHI OTIENBHBIX TOPOAOB WIN

MMyHKTOB ~ MHOTOJIeTHHMX HaOmoxenmid (IIMH),
obcnenoBannbIX B 2019 1., npuBenena B Tadu. 3.10.

B ocHoBHOM, ¢ 2010Tr. SBHOrO YyBEIMUYEHHS
obmiero coaepxkanus TM B 00CIeIOBaHHBIX B
2019 r. mouBax TOPOAOB U MX OKPECTHOCTEH He
HaOII0JaeTcs.

[TokazaTenpb 3arps3HeHHs MOYB Z¢ HE ABIACTCS
YHHUBEPCANBHBIM, YYHTHIBAIOIIAM YPOBEHH 3arpsz-
HEHUS MOYB KaxAbIM OTAeNbHBIM TM. OCHOBHBIM
KpUTEpPUEM THUTHEHUYECKON OIICHKU 3arpsS3HEeHUS
MOYB KAXKIBIM OTHCITHHBIM METAUIOM SIBIISCTCS
ITJIK u /mmn OIK TM B mouse. [104BbI, B KOTOPBIX
obHapyxeno npesbimenue 1 [IIK TM, He Moryt
OBITh OTHECEHBI K JIOMYCTHMOM KaTeropuu 3arpss-
HeHus. CpaBHEHHE ypoBHEN MaccoBbIx Joneil TM B
ouarax 3arps3HeHus nmouB TM, s KOTOpBIX HE
pazpaboransl [IIK u OAK, npoBoautcs ¢ ux ¢oHo-
BBIMH MaccoBeIMH jnoisiMu (D). 3madenne macco-
Bo moinu TM, cocrasisroniee oT 3 10 5 @ u Oojee
(B Ka&)KIOM KOHKPETHOM CJIydae) CIyXKHT IoKa3are-
JeM 3arpsi3HeHusl MouB AaHHbBIM TM. OmacHoOCTh
3arpsiI3HEHUS TE€M BBIIIE, YeM BBIIIE KOHIICHTPALIUS
TM B nouBe U BhIlI€ Ki1acc onmacHOCTH TM.

3a mocnemHue TATH JIET HAOMIOACHWH OTMeda-
eTCs 3HaAYUTeNbHOe 3arpsizHeHue mous TM (cpennee
3Hauenue He Hwke 3 [IJK, 3 OJK unu 9 @). IIpu
HEOJTHOKPATHOM OOCIIEZIOBAaHUM IOYB Tropoja 3a
9TOT TEpUOj TPUBEACHBI YPOBHU 3arps3HEHUS
MOCJICTHETO TO/1a HAOMIOACHHMA. 31eCh U gaiee mep-
Bas 1udpa B CkoOKax 0603HaAYAET CPETHIOI0 MACCO-
Byro gaomto TM wmm wunoro TIIII B mnousax
oOcremoBaHHON UIOMaan, BTOpas nudpa - Makcu-
MaJIbHYI0 MacCOBYIO JIOJIIO.

C 2015 mo 2019 rr. BbBIABIEHO 3arps3HEHHE
MOYB: KaJIMHEM - B Topoaax BmamukaBkas (B 94 u
324 OJIK), Kuposrpan (k4 u 9 OHAK, m 10 u 28 @),
Pepma [IMHk 6 m 10 OJIK, 1 8 m 18 @), Pex (k 7 m
49 OJIK, m 24 u 135 @); mapranuem - B r. HixHuit
Tarun (n 3 u 6 [1/1K); mensio - B roponax Bepxuss
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Puc. 3.25. [lunamuka KonndecTBa HACEIEHHBIX ITyHKTOB, OTHOCSIIUXCS K Pa3HOW KaTEerOpHH 3arps3HEHNUS II0YB
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Puc. 3.27. [lunamuka u3MeHeHUl coaepkaHust HeKOTopbix TM B mouBax r. Mxescka
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Tabéauua 3.10. funamMrka cpefHUX 3HAYCHNH MAaCCOBBIX JA0JIEH METAJJIOB, MI/KT, B TOYBaX TEPPUTOPHHA WA IYHKTOB
MHOTOJICTHUX HAOJIOCHUI OTIEIBHBIX TOPOJIOB

HaumeHoBaHnmne Tox Msmepsieas
ropoaa, cyobexkrta . Pb Mn Ni Zn Cu Cr Co Cd
PD HaOaoaenunii|  ¢opma
JlanbHEBOCTOYHBIH (hefepaibHBIA OKPYT
2010 K 58,3 557 12,4 | 889,3 | 108,3 - 8,2 <0,3
2019 K 422 | 4543 | 10,7 | 173,1 | 23,2 - - 0,49
nrt. CnaBsiHKa, 2010 II 4,2 88,1 - 443 | <0,8 - - -
[Ipumopckuii kpait 2019 II 42 23,6 0,7 7,4 0,6 - - -
2010 BOJ - 0,23 - 0,48 | <0,2 - - -
2019 BOJ, 0,06 | 0,26 - 0,25 0,14 - - -
[IpuBomkckuii heneparbHBINA OKPYT
SAnayn, 2006 K 29 - 90 270 35 - - 0,3
Pecny6nnka 2012 K 8 642 60 67 24 - 12 1
BamkopTocTan 2019 K 30 - 72 103 31 - - 0,2
1995 K 26 280 38 30 54 200 4,3 0,3
1996 K 11 310 22 70 37 190 2 0,4
2002 K 69 1100 77 160 92 500 14 -
2003 K 83 1200 49 340 58 600 9,7 -
WxeBcK, 2005 K 190 | 2760 55 1850 86 680 21 -
Y amypTtckas 2006 K 170 780 53 850 84 180 11 -
Pecry6inka 2011 K 83 667 41 330 50 226 6,9 <4
2012 K 63 506 32 192 49 247 6,7 <4
2018 K <24 963 45 61 41 58 <9 <0,5
2019 K <25 | 1169 63 74 47 91 <9 <1,
T— 2015 K 14 516 44 59 27 - - 1,3
Pecry6muka ’ 2016 K 14 514 46 71 28 - - 1,1
Tarapcra 2017 K 16 388 35 53 24 - - 0,8
IMH 2018 K 17,7 438 41,6 | 61,6 | 33,2 - - 1,1
2019 K 5,8 389 32,7 | 52,7 16,5 0,7
MenHOTOpCK, 1987 K 218 765 86 - - 195 36,8 -
Openbyprckas 2009 K 99 396 39 437 285 - - 1,7
00acTh 2019 K 93,1 413 31,2 | 313,2 | 200,2 - - 1,4
Cubupckuii GpeneparbHBIH OKPYT
1994 K 33 560 47 110 28 120 22 -
AHTapCK, 2002 K 43 430 47 160 30 110 10 -
UpkyTckas o0macTp 2010 K 32 380 37 94 18 - 14 0,14
2019 K 4,8 272 4 26,2 5 - 7,6 0,11
2015 K 23,1 - 22,6 95 233 - - 0,5
Tomck, 2016 K 17,6 - 12 49,3 14,1 - - 0,7
Tomckas o6macTb 2017 K 24,8 499 24,1 | 113,5 | 22,1 - - 0,3
IIMH 2018 K 18,8 475 18,1 | 166,3 | 25,7 - - 0,5
2019 K 73 497 20,8 | 261,3 | 221,2 27 10 2,1
Ypanbckuii (heaeparbHBINH OKPYT
1994 K 27 560 413 69 41 162 - -
1999 K 40 658 540 125 56 265 31 1,4
2004 K 39 718 409 181 44 419 29 1,1
2009 K 53 617 500 144 49 243 31 1,8
2014 K 39 619 470 95 32 284 29 1,8
AcbecrT, 2019 K 22 666 504 115 39 184 27 0,2
CaepamoBckast 00 1994 it 3,7 118 22 6,9 0,9 0,08 - -
1999 N 5,0 136 27 12 1,4 3,2 0,9 0,2
2004 I 12 139 34 20 3,2 3,0 2 0,4
2009 N 5,2 73 15 16 3 1,3 0,9 0,4
2014 N 7,1 163 13 24 3,9 1,7 1,7 0,4
2019 N 8,4 127 39 28 1,8 4,4 2,4 0,4
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[lpmmva  (OZHOKHIIOMETpOBasi 30HA  BOKPYT
ncrounnka k 3 u 8 OIK, nm 32 u 109 I1JIK), Bepx-
Hss [Ipiva Teppuropus ropoxaa (m 24 u 115 T1J1K),
Brnamukaskasz (B 7 u 33 O/IK), Kuposrpax (x 7 u
24 OJIK, nm 61 u 287 I11AK), Ilepoypansck (11 13 u
63 IIJIK) IloneBckoil (TSATHKHIOMETpPOBas 30HA
BoKpyT OAO «CT3» m 3 u 11 I1IK), Perna (x 3 m
150K, m 18 u 80 IIJK), Pesga (IIMH x 14 u
28 OJK, m 105 u 245 T1/IK); Hukeaem - B ropojax
Bepxusis Ilemmma (m 3 u 8 IIJJK), IlomeBckoii
(maruxunomerpoBast 30Ha BOkpyr OAO «CT3» o 3
u 11 I1JK), Pex (x 10 u 51 OAK, m 9 u 38 [111K);
CBHHIIOM - B Topomax Bepxuss Ilermma (m 4 u
17 I11K), Bnagukaska3s (B 64 u 294 I1/1K), JlansHe-
ropck (30-kunmomerpoBast 3oHa kK 7 1 52 [TJAK, 1 7 u
20 ITAK), 3uma (x 3 u 6 I1JIK), UpkyTck (maTuku-
JoMeTpoBasi 30Ha BOKpyr ropoaa k 5 u 9 IIJK),
Kamenck-Ypansckuit (m 4 u 10 I1J1K), Kuposrpazg
(x 11 @, m18 u 65 I1JIK), Memnoropck (k 3 u
12 IIJAK), HeBpsack (1 4 u 6 [11K), PeBma (k 5 m
66 OJJK, m 4 u 18I1JIK), Pesma (IIMH k 5 wu
25 TIAK, m9 u 28 I[1JJK), CBupck (YMH-1 k 36 u
46 TIAK, YMH-3 x 11 u 18 [T1JK), c. Pygnas Ilpu-
cranb (k 23 u 80 IIJJK); B m. Xpycranpuslii (k 4 u
6 I[1JIK); mmakom - B ropomax Bepxusas Ilemmva
(ogHOKHMIIOMETpOBAs 30HA BOKPYT UCTOYHUKA IT 3 |
7 IIAK), BnamukaBka3 (B8 7 u 10 OJIK), [danbhe-
ropek (x 3 u 7 OJK, it 3 u 6 I11AK), Kuposrpaz (x 6
u 20 OJJK, m 19 u 88 IIJK), HeBbsuck (n 3 wm
STAK), Peema (IIMH x 3 uw 701K, m 12 u
14 T111K), B . XpycTameHbrii (k 3 u 6 O/IK).

B 2019 r. HabmoneHus 3a 3arps3HEHHEM IOYB
MBIIIBIKOM MPOBOAUINCH B T. MegHoropcke OpeH-
Oyprckoii obnacty, a Takxe B ropogax HoBocnoup-
cke u Tomcke. Cpegnee © MaKCHMalbHOE
coJiepkaHNe TOKCHKaHTa Ha 00ceToBaHHON Teppu-
Topuu T. MeaHoropcka coctasmwio 0,7 u 1,1 ITK
COOTBETCTBeHHO, B T. HoBocmOupcke - 1,1 wu
4,5 0JK. B r. Tomcke colep:kaHHe MBIIIbSIKA B
MOYBaxX HE MPEBBIIIANIO JOIMYCTHUMBIX THTHEHHYE-
CKMMHU HOPMAaTHBaMH{ 3HAYECHUH.

3arpsisHenue no4us Gpropom

Habmronennst 3a 3arpsisHEHHEM II0YB BOJOpAc-
TBOPUMBIMH coeanHeHusMHu ¢ropa B 2019 r. mpo-
BOJWIKCH B Upkytckon, Kemeposckoi,
HoBocubupckoit, OpenOyprckoii, Camapckoil u
Tomckoi#t obmacTsax, 3a 3arpsi3HeHHEeM aTtMocdep-
HBIX BBINMAJCHUNA (PTOPUCTHIMH COCOUHEHHUSAMHU - B
UpxyTtckoit obmacTw.

3arpsi3HEHHE MOYB BOAOPACTBOPUMBIMH COEIU-
HEHHSIMHU ¢TOopa  BBIABJICHO B oYyBax
r. HoBoKy3Henka, cpeaHee cojepiaHHE COOTBET-
creoBanio 3,5 IIJIK, makcumaneHoe - 8,4 ITIK.
CpenHre KOHIEHTpAalMM COEOMHEHWH ¢Topa B
oYBax ropoaoB Ycombe-CHOUpckoe 1 AHrapcK He
npesbimany  [1JIK, makcuManbHble MPEBBICHIN
ITAK B 2 1 2,7 pa3a COOTBETCTBEHHO.

3a mocmemaue 1Atk Jer (¢ 2015-2019 rr.)
3a(pUKCUPOBAHO 3arpsA3HEHUE BOAOPACTBOPUMBIMH
¢dopmamu ¢ropa Beime 1 ITJIK oTmenbHbBIX yuact-
KOB IIOYB B paiiOHE W/MJIHM Ha TEPPUTOPHU TOPOJOB
HoBoky3Hueuk u bparck. TeHaeHINs K HAKOTUIEHUO
BOJIOPACTBOPUMBIX COEAMHEHUH (TOpa B IOYBAX HE
BBISBICHA. JIMHAMMKa HW3MEHEHHH COIEpIKaHUs
BOJIOPACTBOPUMBIX COCOUHEHHH (TOpa B IMOUYBaX
ropoznoB 3ananHoi Cubupu 3a mocjaegHue NATh JeT
npejcTaBiieHa Ha puc. 3.28.

35" ] @r. Kemeposo

Cp, mr/kr

B r. HoBoOKy3HeUK

25 l Or. Hosocubupck
20 ] Or. Tomck

15 ]

10 |

7 Wy N » ~

2015 2016 2017 2018 2019 roga

Puc. 3.28. [lunamuka cogepxaHusi BOJOPACTBOPUMBIX
coeMHeHuH (ropa B MouBax ropofoB 3ama Hon
Cubupu

Konmentpauust ¢ropusoB B 00cCIeI0BaHHBIX
mouBax roponoB Hosocubupck, Kemeposo u Tomck
3a TOCTIEHUE IATh JIET CYIIECTBEHHO HE M3MEHHU-
Jach, TOT/Ia Kak B mouBax r. HoBoky3Helka conep-
JKaHWe coeAMHeHMH (Topa B pa3Hble TOJBI
HaOJIIOJICHUII M3MEHSJIOCh B auara3oHe ot 4,7 1o
35 mr/kr.

B 2019 r. B UpkyTckoii o01acTs B paifioHax pacrio-
noxerust [TAO «PYCAIJI Bparck» u ero ¢uinana
MPOJIOJDKWIINCH  HAOMIONeHHsT 3a  aTMOc(epHBIMU
BBINIAJCHUSIMU (PTOPHCTHIX COCAMHEHHH. Pe3ynbraThl
HaOIo/IeHnit mokasany, 4ro B 1. JlucTesHka ((oHO-
Basl TUIOMIAKa) CPEAHEr0/I0BOE 3HAYCHUE TTIOTHOCTH
BBINAICHUHA (PTOPUIOB YBEIMIHIIOCH TIO CPABHEHHIO C
2018r. B 4 pa3a u cocraBmio 2,41 Kr/kM2xMec. (B
2018r. - 0,62 KF/KMZXMGC). CpenHsii MJIOTHOCTh
BhINacHUH (HTOpUIOB B roponax bparck, UpkyTck u
IllemrexoB cocTaBmia cooTBeTCTBeHHO 18,2 @D, 1,2 ©
n 153 ®, makcumansaas 51 @ (B mae), 47 D (B
ssaBape) u 36 @ (B mrose). Hambombimas cpemHeroo-
Bas IJIOTHOCTh BBITIAJICHUH (PTOPHUCTHIX COCANHEHUI
obu1a otmedena B 12 kv ot [TAO «PYCAJI Bparck» B
LEHTpaJIbHON 4acTH TI. bparck B paiioHe Tenernenrpa
(cpemuee 3nadeHne 25 O, MakcUMaIbHOE - 51 ).

Ha teppuropun MpkyTtckoii obiactu (B ropomax
Amnrapck, bpatck, Yconpe-CruOupckoe u UX OKpecT-
HocTsx) B 2019 r. mpopomkuinck HaOMIOACHUS 3a
3arpA3HEHHEM CHEKHOTO IMOKPOBa COEAMHEHUSIMHU
¢Topa. Ilo pe3ynbratam MHOTOJNETHHX HaOIIOZIE-
HUN TPOCIEKUBACTCA TEHACHIWS K ITOBBIIICHUIO
IJIOTHOCTH BBITIAZeHUS (PTOPHIOB Ha 0OCIIeIOBaH-
HBIX ydacTkax (puc. 3.29).

[lo naHHBIM aHanMM3a CHEXXHOTO ITOKpPOBa 3a
naTwietHuit nepuon (2015-2019 rr.) B pailone
r. bparcka HabnromaroTcs 3HaYUTENbHBIE KOJeOa-
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HUS TIOTHOCTH BBITIAZACHUN BOJJOPACTBOPHMBIX COE-
muHeHud Qropa, kak B ¢oHOBOM patione (1,2-
9,5 KF/KMZXMGC), TaK U Ha NPOOHBIX IUIOIIAKAX
(3,0-23,4 KF/KMZXMGC) B 30HEC BJIUSHUS BBIOPOCOB
ITAO «PYCAIJI Bparck».

—4—r. AHrapck 1 ero oKpecTHOCTH —B—r. Yconbe-CHBHPCKOS M €ro OKPeCcTHOCTH

P, kr/km?emec

O =N Ws OO N

2002 2010 2019 roA

Puc. 3.29. [TnoTHOCTS aTMOC(EPHBIX BbINaACHUN
coeauHeHui ¢ropa (P, KI‘/KMZ'MeC) 10 JaHHBIM
o0cJie10BaHus CHEXKHOTO ITIOKPOBa B TOpoJiax AHrapcK u
Yconpe-Cubupckoe UpkyTckoit odmactu

3arpsizHeHue Mo4YB HeTeNPoaAyKTAMHU U OeH-
3(a)mupeHomM

B 2019 r. nabnronenus 3a maccosoii goneii HIT B
MOYBaX MPOBOAWINCH HAa TEPPUTOPHAX 3armaigHoit
Cubupn, Pecniy6muk Tatapcran m YaMmyprckol, a
takke Mpkyrckoit, Hrmkeropoackoi, OpeHOypr-
ckoif m Camapckoit obmnacterd. [louBsl oOcnemoBa-
JMUCh Kak BONMM3M HamboJjee BEpOSTHBIX MECT
UMIIAKTHOTO 3arps3HeHus (BOJIM3M JOOBIYM, TpaHC-
MIOPTUPOBKH, TepepaboTku u pacnpexaenenus HII),
TaK U B paliloHaxX HacEJEHHBIX IIYHKTOB U 3a UX IIpe-
JIETTaMH.

3arpsisHenne mouB HII (cpemnee comepikaHue
Beimie 500 MI/kr) OBUIO 3apeTUCTPUPOBAHO B
r. Kazanp PecriyOnuku Tarapcran (908 mr/kr wuinu
16 @, @ 58 mr/kr), B LleHTpambHOM agIMUHHCT-
patuBHOM Okpyre T. Omcka (825 mr/kr wim 20 @,
® 40 mr/kr). Beicokoe conepkanne HII BBIIBIECHO
B mouyBax TI. Meanoropcka (480 mr/kr wiu 9 @,
® 53 mr/kr) u 1. MkeBcka (434 mr/kr wiu 8 O,
@ 52 mr/xkr).

B 2019 r. npomomxuianck HAOMIOASHNUS 32 3arpsi3-
HeHnueM noyB HII B paiioHe aBapuu, mponu3oIeAIei
B MapTe 1993 r. Ha 654 kM HedTenpoBoma «KpacHo-
sipck-UpkyTck» BOMM3M 1. TeIperh 3amapHHCKOTO
pationa Hpkytckoit oOmactu. Ilo cpaBHeHHIo c
pe3ynabpTaTaMd  00CJIEOBaHMs, IPOBEAECHHOIO B
2016 ., oTMedaeTcs 3HAYMUTEILHOE CHUIKEHHE
cofiep)kaHusl HEe(TEenmpoayKTOB B TMOYBAX 30HBI
HedTsIHOTO TIATHA (B 5 pa3) W 30HHBI 3a MpeaeIaMu
NepBOHAYAIBHOTO pa3nuBa HedTu (B 3 paza). Juna-
Mmuka conepxanns HII B mousax B paiione . TrIpeTh
npuBesaeHa Ha puc. 3.30.

Habmonenus 3a 3arpsi3sHEHHEM II0YB
6ens(a)mupenom (BIT) B 2019 r. ocymecTBISIINCH B
paiioHe nrt. CrnaBsiHKa, . AHJIpeeBKa,
n. Be3sepxoBo, m. 3apyouno I[Ipumopckoro kpas, a
TaKke Ha Tepputopuu r. MemHoropck OpeHOypr-
CKOi1 obnacTu.

[ 3oHa HedTAHOrO NATHa M 30Ha 3a npegenamu HeTAHOrO NATHa
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Puc. 3.30. MHoroNeTHSS TMHAMUAKA U3MEHEHHUH COllep-
JKaHUSA He()TETPOTYKTOB B ITOYBAX 3aJIAPHHCKOTO paiioHa
(. TeipeTs)

B pesymbrare o0ciiemoBaHUS BBISIBICHO 3arps3-
Henue bII mous nrt. CnaBsiHka (cpemHee comeprka-
Hue coorBercTtBoBaio 1,7 ITJIK, makcumanbHOE -
2,6 I1IJIK). Bricokoe conepxxanue bl takxke 3aperu-
CTPUPOBAaHO B T[O4YBAaX IIOCEIKOB 3apyOHHO
(14,4 I1IK) u bessepxoBo (2,9 II/IK). B mouBax
r. MenHOTOpCKa CPeaHSIsI M1 MaKCUMaJThbHas KOHIICH-
tpauuu BIT cocraBwmm 1,7 u 5,3 TIJIK coorBeT-
CTBEHHO.

Kpome Ttoro, B r. MeaHoropcke cpemHss KOH-
HEHTpalUusl  NOJMXJIOPUPOBAHHBIX  OM(EeHHUIIOB
(ITXB), KOTOpBIE BKIIOYEHBI B CIIHCOK CTOWKHX
3arpsi3HsonMx BemecTB CTOKroJbMCKOM KOHBEH-
nuM, B mouBax coorBercTBoBana 0,7 OJIK, makcu-
ManbHas - 1,8 OJIK.

3arpsizHeHHe MOYB HUTPATaAMM U cyJb(paTamMu

B pesynbraTe 0OcnenoBaHHs MMOYB Ha TEPPHUTO-
pusix 3amannoit Cubupu, Camapckoii, OpeHOypr-
ckoii 1 CBepIIoBCKOW 00nacTeil 3arps3HeHe MOYB
HUTpaTaMl OBUIO BBISABICHO pPa30BO Ha YpOBHE
1 IIJIK B KupoBckom patione . HoBocuOupcka. B
LeJIOM HaOJIofaeTcs TEHACHIMS K YMEHBIICHUIO
HHUTPATOB B M0YBAX WJIM COXPAHEHHUIO UX Ha YPOBHE
coJIepKaHMsl 3a MOCIEAHNE TISTh JIET.

HaOmronenust 3a 3arps3HeHHEM IOYB CYJb(a-
TaMHU OCYIIECTBISUIMCH Ha Tepputopusx IIpumop-
ckoro kpasg, MUpkyrckoit, OpeHOyprckoit w
Camapckoii obnacreii. B r. MenHoropcke cpentee
coJiep>kaHue CyJb(PaToB B IOYBaX COOTBETCTBOBAJIO
1,4 ITAK, MAaKCHUMAaJIbHOE - 6 T1JIK. B
nrT. CliaBsiHKa CpemHssl KOHIICHTPAIUS CYJIb(aToB
He npesbiuana [IJIK, makcumanbHas cocTtaBuia
2,2 IIAK. B oxno#t ipo6e moussl YMH-1 (5 kM ot
3A0 «Ankoa CM3») Ha Teppuropun Camapckoi
o0macTu  colepkaHHEe CyJb(aToB  COCTaBHIIO
1 ITAK. B ropogax Anrapck u Yconbe-Cubupckoe
UpkyTckoit obnacT cpejiHee cojepikaHne oOMeH-
HBIX CcyNb(aroB 3adukcupoBano Ha yposre 1 [TJIK,
MakcumainbHoe - 1,5 u 1,9 I1JIK cooTrBeTrcTBeHHO. B
¢onoBom paiione Upkyrckoit obnactu (T. Ycombe-
Cubupckoe) oTMeuanoch MOBBILICHHOE COAEpKa-
Hue cyibdaro B nousax (1 I[TJK).
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3.2.2. 3azpsa3HeHue noue ocmamou-
HbLMU KOAUHeCN8aMU NecMuyudos

OCHOBHBIM HCTOYHUKOM HOCTYIUICHUS MIECTUIU-
JIOB B TIOYBY SIBIISIETCSI UX MPUMEHEHHE B CEIHCKO-
XO03UCTBEHHOM IPOU3BOJACTBE. B cooTBeTCTBUU C
I'ocymapcTBeHHBIM KaTallOTOM TECTUITUAOB M arpo-
XUMHUKaTOB Ha Teppuropuu Poccuiickoit denepa-
UM paspelieHbl K MPUMEHEHHIo Ooliee THICSIH
CPEJCTB 3alUTHl PAacTEHUIl, B OCHOBE KOTOPBIX
okosio 300 nmeiicTByrommx BemiecTB. Takxke B
MOYBaX COXPAHSIIOTCS OCTATOYHBIE KOJMYECTBA
(OK) paHee mNPUMEHSBIIUXCS TIEPCUCTEHTHBIX
MECTUIUJOB, B TOM YHCIE BXOISANIMX B CIUCOK
CTOKTroiapbMCKOW KOHBEHLIMM O CTOMKHX OpraHude-
CKHX 3arpsi3HUTENAX.

B 2019r. Obutd BBIOOPOYHO 0OCIICIOBAHBI
MMOYBHI PA3IMIHOTO THIA Ha TEPPUTOPUU 38 CyOh-
ektoB Poccuiickoit ®@enepanwm, obmas oOciemno-
BaHHAasA JIoIIAab CcOoCTaBUJIA 32,2 THIC. Ta.
OO6cnenoBanuch CEIbCKOXO3SHCTBEHHbBIE YTOJb,
OTJIENIbHBIE JIECHBIE MacCHUBBI, 30HBI OTAbIXA Ha Tep-
putopun 118 paiioHos, B 161 xo3siictBax. Ha Tep-
putopun 7 cyowsekTtoB Poccuiickoit denepanmu
ObTH 00CTIEIOBAaHBI TIOYBBI BOKPYT 7 CKIAZO0B H
MECT 3aXOPOHEHHS IECTUIUI0B, HETPUTOAHBIX HITH
3arpelnieHHbIX K TPUMEHEHHIO.

B 2019 r. yyacTku, mouBa KOTOPBIX 3arpsi3HEHA
MECTUITUAAMH BBIIIIE YCTAHOBJIICHHBIX THTHCHUYE-
CKHAX HOPMATHBOB, OBUIM OOHApY>KEHBI Ha TEPPUTO-
pun 13 cy6bekroB Poccuiickoii ®enepanyu (B
2018 r. - Ha Tepputopun 8 cyobekToB). Hecmorps
Ha TO, uTo npemnapatsbl ¢ /T naBHO HE MpUMEHS-
10TCsl Ha TeppuTopun Poccum, NaHHBIA NECTULINI
SIBIISIETCS] OCHOBHBIM 3arpPSA3HUTENIEM CETbCKOXO03M-
cTBeHHBIX yromuii (puc. 3.31). Takke BBISBICHBI
YYaCTKH, 3arpsS3HEHHBIC TAIallOHOM, TepOUIIIaMU
2,4-1 m TXAH.

B a0T
| TXAH
o24-0

O Oananos

27%

Puc. 3.31. JTons rutormaam, 3arpss3HeHHON Pa3IMIHBIMA
MECTULIAIAMH T10 TaHHBIM HaOronenuii B 2019 1.

B 2019 r. gons mouB, 3arpsS3HEHHBIX MECTUIIU-
JlaM{ BEINIE€ YCTAHOBIIEHHBIX TMTHCHUYECKUX HOP-
MaTHBOB, cocTtaBmiia BecHOH 3,3% u ocennto 5,8%
(2018 . - 1,6% BecHort u 1% ocennto; 2017 1. -
7,7% BecHoit u 2,2% oceHbo). IlnHaMUKa U3MEHe-

HUS 3arpsA3HEHUS 1T0YB NECTHIIMIAMH TTPEICTaBIIeHa
Ha puc. 3.32. CnenyeT oTMeTUTh, uTo B 2019 T. yBe-
JUYWIACHh TEPPUTOPHH, 3arps3HEHHBIC TepOUIIH-
mamu  2,4-J1, TXAH, pamanonom. s 2,4-1
3a(pMKCHPOBAHO YBEIMYCHUE BEIMYMHBI MaKCH-
MaJibHOHM KoHIIeHTparuu (tad. 3.11).

CToHUT OTMETHTH, YTO MaKCHMAJIBbHOE COJepkKa-
HHUE XJIOPOPTaHNIECKHUX MECTHIINIOB, TaK Ke, KaK U
B TpeABIAYIINE TONbI, HAONIOIaI0Ch HA TEPPUTO-
pHUSX CaJOB U 30H OTIBIXA, TOYBA KOTOPHIX HE TOJI-
BEpraeTcsi MexaHuueckoi oopaboTke.

Llenmpansusiii ¢hedepansvhstii oxpye. B 2019 1.
Ha Tepputopuu 11PO ObIH 00CIECIOBAHBI ITOYBBI
Benropojckoit, bpsiHckoi, Brnagumupckoit, Bopo-
Hexcko, Koctpomckoir, Kypcko#t, Jlunenxoi,
MockoBckoii, Psazanckoii, TamOoBckoi, Tynbckoi
u SpocmaBckoit obnactedi oOmeH IUIOMAABIO
4659 ra. B mouBax onpenesuiock Coep KaHue XJI0-
pPOPraHUYEeCKUX HHCEKTULUMIOB, 2,4-JI, TpuasuHo-
BBIX TePOUIIUIOB ¥ TPUDIYpATHHA.

B 2019r. na rteppuropun LIPO n3 1868 ra
obcrnenoBaHHbIX MOYB - 9,5% ObUIM 3arpsi3HEHBI
cymmapubiM JJT, u3 Hux 69,1 ra - cagsl Kypckoit
obractu, T/ie CoaepKaHue JaHHOTO MECTHIINIA CTa-
OMIBPHO HAXOIUTCS Ha BBICOKOM ypoBHe. B 2019 .
cpenHee coaep:xkanue BapbupoBaio ot 0,390 Mr/kr -
BecHOH 70 0,281 MI/KT - OCeHBIO (TOJOBOM MaKCH-
MyM - 5,6 I1JIK), (8 2018 r. cpeaHsist KOHLIEHTpaIUsI
He npeBbimana 0,127 Mr/kr, a ToJJOBOH MaKCUMYM -
2,2 IIAK). Beicokue 3nauenus conepxkanus JAT B
mouBe ObUTM OOHApY)KeHBI B camaX TaMOOBCKOI
obnactu, Ha 20 ra obcnenoBanHbX mous OK JIAT
coctaBunno 0,442 mr/kr - Becunoii u 0,485 mr/kr -
OCEeHBIO TIpH Tom0BOM Makcumyme - 6,6 [I/IK. B
obOcreoBaHHBIX TMOYBaxX Boponexckoit m benro-
ponckoii obmacreit OK JIAT He mnpesbimamu
0,004 mr/kr.

Cogepxxanue cymmapnoro ['XII' B mouBax He
npesbimano 0,15 IIJIK, yto cooTBeTcTBYET 3Haye-
HUSM, HAOJIIOAaBIIUMCS B MOCienHue roasl. Hamu-
gyre OK paspernieHHbIx K MpUMEHEHNI0 TepOUIIIOB
TpudIypannHa, TMPOMETPHHA HAOIIONAIOCh B
MOYBaxX MPAKTUYECKH BCeX OOCIEeTOBaHHBIX O0Ia-
creii. Ecim B 2018 r. mpeBpimenus [1JK Obum
BBIsIBIIEHBI niecTuiuaoM 2,4-J1, o B 2019 r. 3arpss-
HEHUS TIOYB STHUM TepPOUIIUAOM HE OBLIO BBISBIICHO.
OK 2,4-J1 6pu11 3aUKCHPOBAHBI TONBKO HA TEPPHU-
topuu Jlumenkoit odmactu. ComepikaHue aHAINU3H-
PyeMBIX repOnIHI0B HE MIPEBBITIIAIIO
YCTAaHOBJICHHBIX TUTUEHUYECKUX HOPMAaTUBOB, MaK-
CUMAJIbHBIE YPOBHU COOTBETCTBOBAIU IS TPUDITY-
pamuna 0,8 OIK, 2,4-11 - 0,16 IIJIK, mpomeTrpuna -
0,06 ITAK. IlecTuiina cuMa3uH B TOYBaX Ha TEPPHU-
topun LIDO He 61T 00HAPYKEH.

FOsicuvrit peoepanvuniit oxkpye. B 2019r. Ha
tepputopun FODO npoBoawIMCch HAOMIOACHUS 32
3arpsizHeHrdeM nmous OK nectununos B AcTpaxaHc-
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Puc. 3.32. Jlomns 3arps3HEHHBIX TI0YB, % OT 00CIICIOBAHHON ILTOIIAIN

Ta0muua 3.11. Bersisnennoe 3arpssnenue AT, TXAH, 2,4-]] Ha o6cnenoBanHoi Tepputopun Poccuiickoit deneparmu
B niepuon 2017-2019 rr.

JAT 24-]1 TXAH
Ton 1%}1,361:5112{(?;4 MakcumainabHOe HCPZS;ZLTEE;I MakcumanbHOE ncpzszzf;({);eia MakcumansHoe
TI/IK 3HaueHue B [1JIK TI/IK 3nauenue B [1JIK MK 3nauenue B [IJIK
2017 9 5,7 2 3,8 1 4.5
2018 5,8 32 3 15
2019 9 6,6 6 9 5 6

ko, Bomrorpanckoi, PocToBckoil o0macTsax wu
Kpacnogapckom kpae. Bcero BecHOil M OceHbIO
Obu10 00ciemoBaHo 4473 ra CcenbCKOXO3AMCTBEH-
HbIX yroauil. Tak ke, KaKk U B NPEIbIAYIINE TObI,
cojiepkaHle HH OfgHOro w3 13  ompenenseMbIx
necturuaoB He npeBpimano IIJIK mmum OJIK. B
MOYBaX CEIBCKOXO3SMCTBCHHBIX YTOIAUi HaOI01a-
JUCh CJEOBBIE KOJIMYECTBA XJIOPOPTaHUYECKHX
MIECTHUIINIOB, TTApaTHOH-MeTIIa (MeTadoca), repou-
munoB 2,4-J1, TXAH, tpudnypanuna. [lectuiumbt
NPOMETPUH, CHMa3WuH, CEMEpOH, IMporna3uH, (o3a-
JoH Ha oOcienoBaHHOM Teppuropun FODO He
00OHapyKEHEI.

Cpennasa koHueHTpanus cymmapsoro 1T u ero
MeTabOIMTOB HAa OOCIEHOBAaHHOW TEPPUTOPUHU
cocramia 0,002 mr/kr, makcumanbHas - 0,07 ITJIK.
Cpemusis kounentparus ['XII[T B Tedenwe roma
HaXoAuIach Ha 0 HOM ypoBHE - 0,002 Mr/kr.

CopeprkaHre APYTUX MECTUIHIOB B TIOYBE OBLIO
HU3KUM, 2 MAKCUMAaJIbHbIE KOHLIEHTPAIlUU COOTBET-
crBoBain anst Tpeduana - 0,03 OAK, TXAH -
0,0201K, 2,4-1 - 0,03IAK, wmeradoca -
0,05 ITAK.

Cesepo-Kaekasckuii ghedepanvhutii okpyz. B
2019 r. na teppuropun CKPO O6putr 00CIIeI0BAHBI
nouBbl CtaBpononbckoro kpas u Kapagaeso-Uep-
kecckolt PecrryOmuku o 130 ra BeCHO# U OCEHBIO

Ha cojaepxkaHue 13 aelcTBYIOIIMX BEUIECTB NECTH-
munoB. Ha oOcnenoBaHHON TeppUTOPHH, 3arpss-
HEHHBIE  SIOXMMHKAaTaMHd TIIOYBBl, HE OBUIM
BoisiBeHbl. Cpennme OK cymmapuoro T wu
I'’XII" coorBercTBoBam 0,02 IIJIK. Cpemaue KoH-
nenTpanuu it metadoca, 2,4-/1, Tpednana me mpe-
BBIIIAINA 0,03 0TI OT  YCTaHOBJIEHHBIX
HopMmaTuBOB, a uid TXAH 0,01 gomu. OK Tpuaszu-
HOBBIX TepOMIMI0B U (o3aioHa B MOYBE HE OBLIO
BbIsIBIIEHO. B 2019 r. mo cpaBHEHMIO C MPOMIEAIINM
rogoM HaOJrogaeTcss TeHACHLUS CHIKCHHS 3Hade-
HUS CPETHUX U MAKCHUMAaJIbHBIX KOHIICHTPAIHA ATHX
HECTULMIOB B IIOYBE.

Ilpugonxncckuit ghedepansvnwii oxpyz. B 2019 r.
B [I®O Obumm BBIOOPOYHO OOCIETOBAHBI MOYBHI
PecnyOnuk: bamkoprocran, Mapuit D1, Mopzo-
BuM, ¥ aMypTckoi u UyBamickoii; obmacteii: Kupos-
CKOH, Hwmxeropoickoi, Openbyprekoi,
[Tenzenckoit, Camapckoit, CapatoBckod U YIibs-
HOBCKOM oOmielt mmomansio 8458 ra Ha comepxka-
HUue 14 nedcTBYIOUUMX BEILIECTB MECTULMIOB, a
TaKke mnonuxjopupoBaHHbix Oudenumnos (I1XB).
Taroke B 2019 1. OBII0 TPOTOIIKEHO 0OCIIEAOBAHIE
MOYB B MeCTax CKJIaJUPOBAaHUS U 3aXOPOHEHUS
HECTULUIOB.

Ha tepputopuu I1®O perymnsapao dpuxcupyercs
3arpssHenue nmous OK cymmapnoro J/IT. B 2019 1.
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KOJTMYeCcTBO obOiacted ¢ mpeBbimeHneM [1JIK
COKPAaTUIIOCH, 3arpsi3HEHHE HAOI0JaI0Ch TOJIBKO B
Camapckoit u CapatoBckoil obnactsax. Cremyer
oTMeTuTh, yTo B 2017-2018 rr. mpessimenns [TAK
cymmapueiM AT B CaparoBckoili obmactu He
HaOmoanock. MakcumanpHoe copepxanue /T -
1 IIJIK ObLI0 BEIABIICHO BECHOW HA ydYacTKE IO
mojcoHedHHKoM B CamapcKoi 00acTH, OCEHBIO
1,3 [IAK - na yuyactke mon mpocoM. KomuyecTBo
3arpsA3HEHHBIX MOYB B TEUEHHE I'ojia CHHU3MJIIOCH C
2,5% no 0,6%.

B pecnmybOnmkax: bamxkoproctan, Yysamms,
Mapuii 31, Y amypTckoii, a Takke Huxeropojackon
oomactu OK mectunmpma T BecHOW M OCEHBIO
HaOMIOJaMCh Ha ypoBHe pecatbix moneit [TJK
(makcumym - 0,4 IIJIK B Kanamckom paiione
Yysamckoi PecrryOnukn). Ha teppuropun Kupos-
ckoii obOmactu, PecnyOnuku MopmoBusi cymmap-
Horo JIJIT B oroOpaHHBIX MpoOax MOYBE HE OBLIO
00HapyKEHO.

B 2019 r. na tepputopun IIDO 3arpssHeHus
nouB ['XII" He Obuto 3apeructpuposano. Cieno-
Beie OK I'XII" B mouBe ObuM BBIsIBICHBI B OpeH-
Oyprckoit, Camapckotit, CapaToBCKOH,
VYaesHoBckol, IleHzenckoil obmactsx u Pecmy-
ommke bamkoproctan. B mouBax o0cienoBaHHBIX
NYHKTOB B pecmyOimukax Mapuit On, Mopaosuu,
Yamyptcekoii, Uysamickoii, B Kuposckoit u Huke-
ropoackoi obmactsax m3omepel [ XN u I'Xb =e
Oopum oOHapyxeHel. Ha teppuropun [1PO ['Xb
OBIT BBISIBJICH BO BCEX OOJIACTAX, ITPH STOM TPEBHI-
menuii I1JIK BBIIBIEHO HEe ObUTO. MakcHMalbHOE
cogepxxanue OK - 0,8 OJIK 6bu10 3adMKCHpPOBaHO
oceHblo B Camapckoi 06JacTi Ha y4acTKe MO M-
COJTHEYHUKOM.

B 2019 r. Ha BEIOOpOUYHO 00CIIETOBAaHHON TEppH-
topun [1DPO 3arps3aeHme MoUB MeTadoCOM, pazpe-
UIEHHOTO K TNPUMEHEHHUIO M HCIOJIb3yeMOro B
CEJIbCKOXO3SIIICTBEHHOM NPOU3BOACTBE, Bhie [1J]IK
He Ob110 oOHapyskeHo. CpeqHee cojepkaHle MeTa-
(oca Ha 00CIeTOBAaHHON TUTONIAIA BECHOW HE TIpe-
BBIIIAJIO THICSYHBIX J0JIEH, K OCEHU B Y JIbTHOBCKOM
n CaparoBckoif oomactsax Beipocio 10 0,005 mr/kr
u 0,003 MI/KT COOTBETCTBEHHO.

lepounuyg 2,4-J] saBnsercs omHuUM U3 Hamboiee
IIUPOKO MPUMEHSIEMBIX CPEICTB 3aIUTHl PACTCHHIA.
Yuactku obmei twromanpio 131,5 ra, 3arpsi3HeH-
HBIE 3TUM JEHCTBYIOIINM BEIIECTBOM, OBLIN BBISB-
neHbl BecHo B Hwxkeropoackoit, Camapckoid,
CapaToBckoii, YnbsHOBCKOW oOnactsax. Makcu-
MaJIbHBIE COJIEP)KAHUS COCTABHIIU COOTBETCTBEHHO
9O ITAK, 1,7 ITAK, 5,1 ITAK u 1,5 [IJAK. K ocenu
TJIOMAh 3arps3HEHUS BRIpocia 10 296,5 ra 3a cyeT
Openbyprckoii u llenzenckoir obmacteit. BecHoif
cpenHee conepxanue 2,4-J1  BapbUpOBaJO  OT
0,023 mr/kr (Opendyprekas obmnacte) 10 0,261 mMr/kr
(CaparoBckast 00macTs). OceHbI0 CpeiHee CoaepKa-

HUE U3MEHs10ch B quana3one ot 0,002 mr/xr (Hrxke-
ropoxackas 06macTs) 1o 0,697 mr/kr (OpeHOyprekas
o0racTh).

B Kuposckoii o06nactu, Ha TEPPUTOPHH PECITY-
omuk bamkoprocran, Mopaosun, YaMypTcKou
octaroyHOro Kommn4ectsa 2,4-J] He O6bL10 3aduKCcH-
poBaHo.

Ha Bceit obcnmenoBannoii Teppuropuu I[1DO
¢uxcupoBanucy OK nananona, KOTOpsId B HACTOS-
iee BpeMs He BXOJUT B IepeUeHb pa3pelIeHHBIX K
HUCIIOIB30BaHuI0 mectuiaoB. B 2019 r. u3 286 ra
o0ciaenoBaHHbBIX BecHOHW 1mouB B IIPO 61 ra Osutn
3arpsI3HEHBI 3THM TepOUITHIOM. 3arps3HeHHE OBLIO
oOHapyxeHo Ha Tepputopusx OpeHoyprckoit, [len-
3eHckol, Camapckoii obnactell. OCeHbIO TUIONIATh
3arpsi3HeHus Bo3pocia 10 200 ra, NpeBBINICHUS
ITAK otmeuanuch Takxke B CapaToBCKON U Yibs-
HOBCKOW o0sacTsix. MakcuMaiabpHOe 3HaUeHHE (UK-
cupoBanock BecHoi - 1,7 [IJIK B OpenOyprckoit
obmactu, a ocenpto - 1,5 IJIK B Camapckoit u
OpeHOyprckoii o0macTsx.

Ha conepxanue Tpudypanuna B nousax [1OO
obuto obcnenoBano 858 ra BecHoW W 8§96 ra oce-
HbI0. BecHo# repOunun QukcupoBalics B IMOYBAX
Camapckoii obmactu (cpegHssi KOHIEHTpANds -
0,007 mr/kr), a ocenrto - B Camapckoii, OpeHOypr-
CKOH, YIbSHOBCKOW 00nacTsx (CpeaHss KOHIICH-
Tpauus - 0,005 mr/kr). MakcumaibHbIE
KoHIleHTparu BecHoU coctapmi 0,98 OJIK B
Camapckoii obmactu, ocenpto 0,2 OJIK B Open-
Oyprckoit m Camapckoii 001acTsX.

B 2019r. mo cpaBHEHHIO C MPOLUIBIM TOAOM
YBEMUUMWINCH IUIOLMIATU TI0YB MO IPEBBILICHHUIO
OJIK TXAH. BecHoil 3arpsizHeHne Hab0I101aJI0Ch
Ha 11,6% ot oOciiemoBanHON Tiomanu B 285 ra.
[Ipesemmenne OJIK OpuTO0 3aperucTpupoBaHO HA
tepputopun  Camapckoil 00JacTH CO CpemHUM
conepxkanuem 0,198 mr/kr. OceHbIO cojepikaHue
3TOTO repOMLUAa YBETUIUIOCH Ha TIOPAJOK BO BCEX
o0clieIoBaHHBIX ~ OOJIACTSIX, 32  HMCKIIOYEHHEM
Camapckoii, Tae MpOoU30IUI0 HEOONBIIOE CHUXE-
uue. OJIK Obu1 peBbimeH Ha 64% momaan ooce-
JTIOBaHMUSA, cpemHee coJiepKaHue OCEHBIO
NPaKTUYECKH BO BCEX 00CIeIyeMBIX 00IacTsxX mpe-
BBIIIAJI0O HOpMATHUB U BapbupoBaio oT 0,134 mr/kr
(Camapckas obnacts) g0 0,399 mr/kr (Ilenzenckast
o0nactp). MakcumanbHOE COAEp)KaHWE BECHOH B
Camapckoii oomactu coctaBmwio 2,5 OJIK, oceHpro -
2,3 OJIK B I1en3eHckoit obnacTy.

TpuasuHoBble repOMLUABL TPOMETPUH, CHMa-
3MH, aTpa3uH B NOYBaX 00CIIEIOBAHHBIX YYaCTKOB B
Kuposckoii, Hwmxkeropoackoit obnactsix, pecy-
ommke Y nMmyptus He ObUTH 0OHApy)eHbl. Ha Teppu-
topusix Ilensenckoit, Camapckoi, CapaTOBCKOI,
OpeHOyprckoi, YIbsTHOBCKO# obnacteld Tpua3uHo-
BbIE TepOUIMIbI ObLTH 0OHAPYKEHBI BO BCEX aHAIH-
3upyeMbIX npobax. BecHo#l cpenHee copepikaHue
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nmpoMeTrpuHa B mouBe He mpesbimano 0,015 r/kr
(Openbyprckast 0071aCTh), OCEHBIO KOHIICHTPAIIHS
ero cHusmiach u He npesbimana 0,002 mr/kr (Ilen-
3eHckas obnacte). OK cumaswHa Ha TeppUTOPUH
PO ¢puxcupyrorcs: peryasipHO, HECMOTpSL Ha 3all-
pet ero mpumenenus. Becnoit 18 ra Ilensenckoit
o0JacTy, 3acestHHBIE ITOICOJTHEYHHKOM, OKa3alliCh
3arpsiI3HEHHBIMHI JTaHHBIM TIECTHUIIU/IOM, OCEHBIO -
10 ra Camapckoil obOmactu nox Kykypysoil. Cpen-
Hee co/iep)KaHue CHMa3MHA BECHOM H3MEHSIOCh OT
0,012 mr/kr B Caparosckoii 10 0,099 Mr/kr B Yiibs-
HOBCKOW 00JIACTSIX, a OCEHBIO COJepKaHWEe 3HAYH-
TeTBHO CHU3MIOCH - OT 0,003 Mr/kr B CapaToBCKO#
1o 0,032 mr/kr B Camapckoii 0071acTsx.

OnHOBpEeMEHHO ¢ 00CIeIOBaHUEM TI0YB Ha COZEp-
JKaHUE XJIOPOPraHNYECKUX MECTHLINIO0B HaOII0AaNI0Ch
CoZiep>KaHKe B MOYBaX MOJIUXJIOPUPOBAHHBIX OMeHu-
noB (IIXB), koTophie BKIFOYEHBI B CITUCOK CTOMKHX
3arps3HAONIMX BenlecTB CTOKIOIBMCKOW KOHBEHIIHH.
B 2019 r. IIXb Opi 00HApPYKEHBI B ITOYBE OTACITH-
HBIX y4YacTKOB cenbxo3yroauii B KctoBckoM paiioHe
Hwxeropoackoit oonactu u KotensHuueckoM paiioHe
Kuposckoit obmacti ¥ COOTBETCTBOBAJIM JOIYCTH-
MOMY YPOBHIO.

Ypanvckuit gheoepanvuntii oxpyz. B 2019 1. Ha
tepputopur YPO HaOmomeHUS 3a coaepKaHHEM
MIECTHIIUJIOB B TOYBE MpoBoAWiInCch B Kypranckoit
obnactu B benoszepckom, JlammaTtoBckoMm, Ketos-
ckoMm, [lampuHckoMm paitonax. [ns pacumupeHus
OXBaTa TEPPUTOPUH HAOIIOJCHUSMH 00CIEeTyeMbIe
paiioHBI OBLTM M3MEHEHBI 110 CPaBHEHHUIO C TIPEIbI-
OymuM rojoM. BecHoit u ocenbto Obu10 00cCIEeno-
BaHO 3492 ra cenbCKOXO3SIMCTBEHHBIX YTOAWM, YTO
cocraBisgeT 0,26% ot o0Oumell MOCEBHON INIOMIAIN
Kypranckoii obnactu u B 1,2 paza Gombie, 4eMm B
2018 r. Kpome Toro, OpIIH POAOIKEHBI HAOIONE-
HUS 32 MIOYBAMH HA TEPPUTOPHUH JIETCKOTO 0370PO-
BUTENBHOTO Jyareps wuM. Komu  Msrotuaa B
Benmozepckom palioHe, a Takke BIEpBbIE OBLTH
o0cCIieIoBaHbl TIOYBHI JIECHBIX MAaCCHBOB Ha TEppH-
TOPUU ABYX JETCKHUX O3I0POBUTEIBHBIX JIarepeil B
KetoBckom paiione. B mpobax ompenemsioch
conepxanue JJJAT u ero meradomura JIJIE, m3ome-
poB I'XITI" u repounmaa 2,4-/1.

B 2019 r. xak u B npegsiaymue rogsi, OK cym-
maproro ['XIII" kak Ha cenbxo3yroausx o0iacT,
TaKk ¥ Ha TEPPUTOPUAX 30H OTIbIXa B TIOYBaX OOHA-
pyxeHo He Oputo. Ha momsx oOmactu Takxke He
osu10 0OHapyxeno /T u ero merabomuros. Ocra-
TOYHBIE KOJHMYECTBA IMECTHLUUAOB ObUTH OOHapy-
JKEHbI B I0YBaX BCEX 00CIEIOBaHHBIX 30H OTAbIXa,
4TO OOBSCHSAETCS MPOBOAUBIIEHCS 00paboTKe Jieca
ot sHuedamuTHOoro kiema. B KetoBckom paiione
CpemHssl KOHIIEHTpAIis Ha 00CIeI0BaHHOM JIECHOM
tepputopun  cocraBmia 0,033 Mr/kr BecHOH U
0,038 mr/kr ocenbto. IIpeBbllieHHsT HOPMAaTHBOB

3adukcupoBansl BecHoW - 2,7 [IJIK, a oceHpio -
3,9 IIJIK.

MHoroneTHue HaOmMIOOeHHUS 3a JTUHAMUKOW
conepxanus /[T B 3arpsa3HeHHON 1T0YBE HA TEPPU-
TOPUU  JETCKOTO  O3JOPOBUTEIBHOTO  Jlareps
uMm. Komun MsrotrHa moka3pIBalOT, YTO CaMOOYH-
IIEHEe HE TIOABEprarolieicsi BCIAIKe Cepoi Jec-
HOW TIOYBE B KIMMATHYeCKUX ycioBusax Kyprana
npoxoaut MmeaneHHo. [locne mocnenHel caHKIMO-
HUPOBaHHOH 00paOOTKH TEPPUTOPHH JIarepst mpena-
parom JAT B 1997 1. 10 HACTOAIIETO BpPEMEHHU
cogepxkanue JIJIT B mouse mpesbimaer I1IK. B
2019 r. MakcUMalTbHBIC 3HAYCHUS (UKCHPOBAIHCH
BecHoi Ha ypoBHe 7,1 IIJIK, ocensnto - 15,8 ITJIK.
Pe3ynpraTel uMccnenoBaHWM MOATBEPXKIAIOT, YTO
MIOJTHOE CaMOOYHIIIEHNE TI0YB HE JJOCTUTHYTO.

bruta moareepknena murparus /1T u merabo-
JUTOB B IIyOMHY MTOYBEHHOTO MPOQIIIL Ha 3arps3-
HeHHoM yuactke. AT u /1D Opumm oOHapyx)eHbI
BO BCEX CIIOAX paspesa N0 riryouHsl 1,5 M. Pe3ynb-
TaThl MHOTOJICTHUX HaONIOJICHUH MOKa3bIBAIOT, YTO
MaKCUMaJIbHbIE KOHUEHTpauuu cymmapHoro AT
yale BCero cocpefoToueHsl B nepsom (Aom, 0-0,1
M) u BTOpoMm (Al, 0,1-0,5 m) ropuzonTtax. B 2019 .
TEepPpUTOPHS JIarepsi uis OOpsOBI ¢ SHIEPATUTHBIM
KemeM oOpabarbiBaniack mpemnapatoM «Llumep-
TpuH» (IeHCTByIOIIEEe BEIIECTBO LUIECPMETPHH).
M3mepenust OK munepmerpriHa B MOYBE HE MPOBO-
JTITHCH.

B 2019r. ocratounsie konmuectBa 2,4-J1 B
noyBax oOcnemoBaHHOW Teppuropuu KypraHckoit
00acTH HE NPEBBIIATM TUTHEHHYECKOTO HOpMa-
tuBa. OK 2,4-J1 ¢puxcupoBanucy BECHOM B IMOYBaX
JanMatoBckoro paiioHa co cpellHeW KOHIIEHTpa-
et 0,016 mr/kr (makcumym - 0,95 T1JIK), a oce-
HBIO CpEOHHE KOHIEHTpAIlMH HaXOIWINCh B
npenenax 0,02-0,08 ITAK.

Cubupckuii ¢pedepanvnsiii okpye. B 2019 1. Ha
teppuropru COO ObLIM 00CICIOBAHBI TIOUBBI AJITaii-
ckoro kpasi, Mpkyrckoii, Kemeposckoii, HoBocubup-
ckoi, Omckoii u Tomckoi obOmacreii 0OIIEH
mwromansio 10146 ra Ha coxepxanue 9 AeHCTBYyIO-
IIMX BEIIeCTB MECTHIIUIOB, a Takke pH u comepxka-
HHE HUTpaToB. Takxke ObUIM  00CIEIOBaHBI
TEPPUTOPUH, MpUJIETAIONINE K 4 CKJIaJjaM yCTapeB-
IIUX TECTUINIO0B, U TEPPUTOPHUS O310POBUTEID-
Horo yarepsi «JlecHas ckaszka» B HoBocubGupckoit
oOjactn (MyHKT MHOTOJETHHUX HaONIOJECHHH), a
TaK)Ke BOJHBIE OOBEKTHI Ha y4aCTKaX KOMIUIEKCHBIX
HAOJIFOICHU.

Ecnu B 2018 r. 3arps3HeHuid U IO OJHOMY U3
IIECTULMAOB BBIABIEHO He Obl1o, To B 2019T. B
Upxytckoii, Kemepockoir m Omckoil o0macTax
ObUTM HaWAEHBl YYacTKH, HE COOTBETCTBYIOIINE
YCTaHOBJIEHHBIM HOPMAaTHBaM IO COJIEPKaHHUIO B
rmouBax JJIT.
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B Owckoii o6macTvi MOYBBI OOCIEIOBANNCH B
natu paitionax: bosbiiepeuenckom, KamaumHckowm,
OpecckoM, OxkoHeHUKOBCKOM U [laBnorpaackom.
Kak u B npeapiaymem roay, B 2019 r. mpousomiia
poraiusi o0ciieyeMbix paiioHoB. OOcienoBauch
MOYBHI TIOJT TTapaMu, 350510 U crepHeit. Comeprkanme
cymmapaoro 1,mu'-JI/[T, mpeBblmatoiye 3HaYeHUs
I[IJIK (OJK), 65110 3adukcupoBano BecHoi 2019 1.
B mouBax OKOHEIIHUKOBCKOTO paiilOHa ¢ MaKCHUMY-
MoMm - 0,195 mr/kr (1,9 [IAK). B nouse o6Gcieno-
BaHHBIX paloHoB cogepxkanue I'XI, I'Xb u
TpuQIypaliHa B KOJIMYECTBAX, HPEBBIMAIOIINX
I[IJK (OJK) me 010 oOHapykeHo. OcTaTOYHBIC
konuaectBa cymmaproro I'XIIIT BecHoU HaOIIOMa-
JIOCh BO BCEX paiioHax, kpoMme bosbiiepeueHckoro,
a OCEHBIO HAOJIIONANKCH TOJBKO CJIEOBbIC KOJIMYe-
cTBa. MakcuMallbHble KOHIIEHTPALMHd COCTAaBMIIN
BecHout 0,02 ITJIK, ocenwto - 0,01 ITIK. B 2019 1.
cnenoBble KommdecTBa ['Xb ObUIM BBISABIIEHBI Oce-
Hbi0 B OKOHEMHUKOBCKOM, Onecckom, [TaBnorpan-
CKOM paiioHaX, MaKCUMAaJIbHbIE KOHIIGHTPAllUU He
npesbianu 0,07 O/JIK. Tlectunun tpedaan ¢ mak-
cumaibHbIM 3HaYeHueM - 0,6 TT1JIK 6bu1 3adukcupo-
BaH OCeHbI0 B KalaunHCcKkoM paiioHe 1o napaMH.

B HpkyTckoii o0iracTi 1utsl ONpeAesICHUs ITeCTH-
UA0B OBLTH WCCIIEAOBAaHBI TMOYBBI HA CEITHCKOXO-
3SHICTBEHHBIX YTOABSX B Banaranckowm,
basnnaesckom, Mpkyrckom, Kupenckom, TymyH-
ckomu u Oxuput-bynaranckom paiionax. OK cym-
mapaoro JJIT Ot oOHapy)XeHBI OCEHBIO B
MmoyBax Bcex paloHax, kpome TynyHckoro. U3
2970 ra, o0cnenoBaHHBLIX OCEHBLIO 87,3 ra BomocOo-
poB p. Kyna u p. Ymakoska UpkyTckoro paiioHa He
COOTBETCTBOBAJIM HOPMAaTHBaM, MaKCHMyM COCTa-
Bun 3,4 IIIK. B UpkyTckom paiioHe cpenHssi KOH-
nentparus [T Ha obciemoBaHHON TeppuTOpUU
coctaBmia (0,024 MI/Kr, B OCTAJILHBIX paioHaX HE
npesbimana 0,001 mr/kr.

B mnouBax HpkyTtckoro paiioHa MakCHMaJbHOE
cogepxkanue cymmbl nsomepoB I'XII[ cocraBuio
0,23 ITAK (Toronckwmii 3anuB). EaumHndnble OocTa-
TouHble KoimuecTBa |'XB OBUTH BBISIBICHBI B
nouBax banaranckoro, MpkyTtckoro u OXUpUT-
Bynaranckoro paiionoB. Ciay4aeB NpeBBIIIEHUS
OJK 3a¢puxcupoBaHo He ObUIO, MAKCUMYM COCTa-
Bui 0,17 OJIK.

B 2019r. B AunrailickoM Kpae oOClIeIoBaHUE
MOYB TPOBOAMIIOCH OCEHBIO Ha TEPPUTOPUHU
r. bapHayna, B 3apuHckoM, 30HaJIbHOM, 3MEUHOTO-
poackom, CnasropoackoM, IlocmenuxuHckoM u
PyOuoBckoMm paiioHax mMOJ 3€pHOBBIMH, Maciy-
HBIMH, KapTodeneM, crepaeil. bein BoisiBieHsr OK
cymmapsoro /[T ¢ koH1eHTpanuel, He IpeBbINIa-
romeit 0,03 ITJIK, a makcumanmsaoe OK cymmap-
roro I'XIII" -0,05 ITJIK 3adukcrupoBaHO OCEHBIO Ha
tepputopun OOO «CnaBropojckoe» moj KyKypy-
308 (20,0 ra) OK tpudnypanuna nHabmromancs B

cienoBbix kommdectBax (0,01 OJIK). OcraTouynsie
KOJIMYECTBA MIMPOKO MPHUMEHSIONIETOCS TepOonnuaa
2,4-J1 ¢ MakcumanbHbIM conepxkanuem - 0,03 TIIK
Obun 3aduKcHpOBaHBl B 30HUIBHOM paiioHe Ha
TIOYBaX, 3aCEIHHBIX STUMEHEM, CpeJIHEE CO/Iep KaHue
cocrapmiio 0,001 mr/kr.

B KemepoBckoit obiract ocenpio 2019 r. OputH
00ce10BaHbl MOYBHI ABYX XO3AHWCTB B KpammBun-
CKOM M MapuuHCcKoM paitoHax Ha miomanu 118 ra.
Conepxanue cymmapaoro JIAT w©Ha ypoBHe
1,02 TIAK 6but0 3adUKCHpOBAaHO B MOYBaX IMAacCT-
oumra B KpanmmBunckom paiione. Cpennee comepxa-
HUE JaHHOTO TECTHINIa Ha TEPPUTOPUH OO0JIaCTH
coctasmio 0,045 mr/kr. B mouBax mpHCyTCTBOBATH
OK TIXHII' ¢ MakcUMaJnbHBIM COJEpKaHHEM
0,2 TIJIK, a cpeaHss KOHIIGHTpauus Oblia Ha
ypoBHe 0,003 Mr/kr. MakcuMalbHOE COAEpIKaHUE
TpudiypanuHa B IMMOYBe B MapHHMHCKOM paiioHe
cocrasuio 0,1 OJIK.

B HoBocubupckoii 061acTi OBIITH HCCIETOBAHEBI
nouBbl B baranckom, 3aBuHCKOM, MCKHUTHMCKOM,
KouenenckoMm, Kapararckom, Kapacykckom, Mac-
nssHuHCKOM, HoBocuOupckoM u OpbIHCKOM paiio-
Hax ©Ha iomagn B 2043 ra. IlpeBsrmeHuit
conepxanus cymmapsaoro JJIT B nmouBax HoBocu-
Oupckoif o0macTn He OBUTO BBIABIICHO. MaKkcHMaIh-
Hoe 3Hauenue 0,43 [IJK Obu1o 3aperucTpupoBaHO
BECHOH Mo mineHulleil Ha riomaau 20 ra Ha Tep-
putopun HoBocubupckoro paiiona u 0,18 I1JIK mox
crepueit (20,0 ra) Ha Teppuropun Kaprarckoro
paiiona. B 2019 r. mpoIomKWwinCh MHOTOJIETHHE
HAOIIOJICHUSI HA TEPPUTOPHU JETCKOTO 0370POBHU-
TEIBHOTO LIeHTpa «JlecHas ckazkay B UckutumMckom
pailione. MakcuMaabHOE 3HAYEHUE COJAEPKAHUSL
JAT - 0,08 [IAK 6p110 3apuIKCHPOBAHO OCEHBIO.
OK I'XUI" maxommmmch Ha yposHe 0,004 MT/KT Bec-
HOM, a oceHpro cooTBeTcTBOBaIM 0,89 TT/IK.

OcraroyHble KOIMYeCTBa TPU(IypaiHa B IIOYBAX
HoBocubupckoit obmacTu HaOMOIaINCh HAa OTICIB-
HBIX y4acTKaX, MaKCUMyM ObUT 3a()MKCHPOBAH BECHOI
B OpnpiHCKOM paifone u cootBerctBoBan 0,04 OLK,
ocensbio - 0,03 O/IK B MckurimMckom paiioHe.

B 2019r. Obum TIPOMOIDKEHBI MHOTOJICTHHIC
HaOJIoACHHsT Ha TeppuTopuu arpoupmsl «JleGenes-
ckas». 13 Bcex ompenensieMbIX MECTUIUIOB B MOYBE
oceHblo ObLT 3adukcupoBan cymmaphsiii /T B komm-
yectBe 0,002 mr/kr.

B Towmckoit o61acTi HabIIOIEHUS IPOBOIUINCH
Ha miomaau 125 ra B Tpex X03s1iCcTBaxX Ha TEPPUTO-
pun 3 paiioHOB W BONMM3M | CKiIaja MECTUIUIOB.
[IpeBbllieHUN TUTUEHUYECKUX HOPMATHUBOB COJIEP-
JKaHUs TECTUIUIOB B MOYBE HE OBLIO 3apErucTpu-
poBano. Habmromanichy octaTOYHBIE TPUCYTCTBHA B
mousax JJIT u /IO, ux cymmapHOe conepiKaHue
He npesbimano 0,16 IIJIK. OcrtaTounsle Konuue-
ctBa  TpeduiaHa  HaOmOIATHUCh B TOYBE,
miomanpo0,6 ra Ha yposHe 0,02 OHAK. Ha cens-
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3.2. BaepsisHeHuUe no48eHHO20 MoKposa

CKOXO3sTCTBeHHBIX yrombsax [ XIIT we ObBLIO
BBISIBIICHO.

JanbHeBOCTOUHBIN (perepaibHbIN OKPYT

B 20191 Ha Teppuropuu PO obcienoBanue
MOYBHI MIPOBOAUIIOCH OCEHBIO Ha Teppuropuu llpu-
MOpPCKOTO Kpas, B 6-Tm paiioHax (Yccypuilckui,
OxTa0pbckmii, Xankaickuit, Yepaurosckuit, Kupos-
ckuif, UyryeBCKHii) Ha 3eMIISIX CEIIbXO3HA3HAUCHMS
obmieit miomanso 781 ra, yro cocrasuino 0,23% ot
obmiei moceBHoi Tmomaan I[Ipumopckoro Kpas
(348,9 TBIC. Ta). B MoOuUBax onpenensUCh ralouaop-
raandeckue rmectuiuasl - JIJIT u ero MeraboIuThI;
n3omepsl [ X u repOoumm Tpud Ty pasTiH.

Cpennee coxaepxxanue cymmapHoro JIJIT mo
[IpumopckoMy Kparo TMOJl BCEMH BHIAMHU KYyIbTYP
(3epHOOOBBIMH, 3€PHOBBIMHU, OBOIIAMH) COCTaBUIIO
0,049 mr/kr. B 2019 r. HE COOTBETCTBOBAIM CaHHU-
TapHbIM HOpMaM 117 ra mous, u3 HUX 97 ra pacmo-
nokeHbl B KHUpOBCKOM pailoHe, MakCHMallbHOE
3HayeHue cymmapHoro T cocrasuno 1,6 IT/K;
20 ra pacmnoioxeHbl Ha TeppPUTOpUU UyTryeBCKOro
paiiona (makcumywm - 1,3 I1IK). B nienom o Ilpu-
MOPCKOMY Kparo JI0Jis MOYB C 3a(UKCHUPOBAHHBIM
npesbimenneM [1JIK cocraBuma 13% ot oGcneno-
BaHHOU IUIOIIAIN.

B ITpumopckom kpae OK I'XII" equHIIHO OBLIO
oOHapyxeHo B mouBe Ha ypoHe 0,01 IIJIK. B
00CIIe/IOBaHHBIX TI0YBaX HAOMIOAAJIOCh TPHUCYT-
CTBUE TpH(]IIypannHa, CpelHee COoAep)KaHHEe COOT-
BerctoBasio 0,01 OJIK, MaKCHMallbHOEe -
0,03 OAK.

[Ipogomkunuch MHOTOJETHHE HAOIIOJCHHS 3a
collep)KaHUEM TMEeCTHIUJIOB B TIOYBE IIyHKTa B
c. XankunoHn YepHUTOBCKOTO paiioHa. AHamu3
cpenanx 3HadeHW OK mecTunumoB B movBe mMoKa-
3pIBa€T, 4TO conaepxanue cymmapuoro T B
2019 r. mo cpaBHeHnuto ¢ 2018 r. yBenuuuiocs B 3,4
pasa u cocrasuio 0,084 mr/kr. ComepkaHue CyM-
mapHoro I'XII" coxpanmiocs Ha IpeHEM YPOBHE,
KaK U s TpUQITypaIriHa KOHIIGHTPALUS KOTOPOTo
B mouBe cooTBercTBOBajia 0,002 Mr/Kr.

Cocmoanue yuacmkos, npunezarwWux K
Mmecmam xpanenusa necmuyuoos. B 2019 r. mpo-
JOJDKIJIMCh HAOJIO/IEHNsT 3a TOYBaMH, IIPUIIETaro-
OMMA K MecCTaM XpaHEHUS U 3aXOPOHEHUs
yCTapeBIIMX MECTUIUIOB. B cooTBeTCTBUM C paTudu-
mupoBanHoi Poccwuiickoit ®eneparmielt CTOKTOIBM-
CKOMl KOHBEHLMEM O CTOMKUX OpraHUYeCcKuX
sarpsaATEIHIX (CO3), HE0OXOAUMO 00ECTICUUTh Xpa-
HEHUE OTX0A0B, coiepkammx CO3, SKOIOrHYecKH
Oe3onacHbIM 00pazoM. B nepeuens CO3 BXomT Takue
nectuuuasl kak /T, ['’Xb, XTI, a takxke [1Xb. B
MeCTax XpaHEeHHUS U 3aXOPOHEHUs TIECTHUIHIOB TaKKe
MOT'YT HaXOJIUTHCS TIPeTapaTsl Ha OCHOBE JPYTHX JIeH-
CTBYIOIIMX BemecTB. HamOomnpliyro omacHOCTh C
TOYKH 3pEHHUS BO3MOXKHOIO PAacTIpOCTPaHEHUs 3arpsi3-
HEHUS MPECTABIIAIOT BOAOPACTBOPUMBIE MECTUIUIBI,

CIOCOOHBIE MHTPHPOBATH C BOJHBIMH TOTOKamu. K
TakuM oTHocATcs, B ToM uncie, TXAH, 2,4-J1, Tpua-
3WHOBBIE TepOUIHABL. [ OLIEHKH BO3MOXHOTO Pac-
MPOCTPAHEHUSI TECTUIIMIAOB OT MECT XpaHEHUs B
2019rt. ObUIO TpOBENEHO OOCIEeNOBaHHE BOKPYT 7
CKJIaJIOB HEIMKBHIHBIX TIECTHITUIOB B 7 CYOBEKTax
Poccuiickoit deneparym.

B KocrtpomMckoii 001acTi Ha TOJAX, PACIIONO-
JKEHHBIX PSAJIOM C 3a0pOIICHHBIMH CKIIaIaMU XpaHe-
HUsl yJAOOpEHWH W TMECTUIMIOB Ha TEPPUTOPUU
OIIX «MuHckoe», 3arpsi3HEHHI TOYBHI XJIOpOpra-
HUYECKAMHU TMECTUIIUAAMH He OBUIO BBISBICHO.
MaxkcumanbHbii ypoBeHb cymmapHoro JIJIT coot-
BerctBoBan 0,08 [TJJK, cymmapuoro I'XII -
0,12 ITAK, tpudaypanuna - 0,3 OJK. O6cnenosa-
HUE COCTOSHUS MOYB PAJIOM C ITUMH CKIIaJaMU MPo-
BOJMJIOCH U paHee, PacIpOCTPaHEHHs 3arpsS3HEHUs
He Opu10 3aduKcrupoBano. CoaepKaHue OpeaeTsIB-
IIAXCS TIECTUIIUIOB HECKOJIBFKO CHU3HMIIOCH 10 CPaB-
HEHUIO C MPEIBITYIAM TOJIOM.

B VYamyprckoit Pecmybnmke npomomkanoch
oOclieloBaHME TIOYB B MECTax CKJIAAMPOBAHHUS H
3axopoHeHus mectunuaoB B c. Jlebeccn [lebec-
CKoro paifona. Pe3yibpTaThl aHanu3a mokasaid, 4YTo
copepxanue cymmapHoro JJT, cymmapHOoro
I'XII, I'Xb, tpedurana u [1Xb B mouBe OBLIO HIXKE
npenenoB ooHapyxeHus. Conepxanue 2,4-J] 6pu10
BeIsBIICHO B KomumdecTse 0,1 TTJIK.

Ha Tteppuropum, mpuieraromeii K ckiagy Ha
3eMJIsX 3€pHOBCKOTO MYHHIIMIIANBHOTO 00pa3oBa-
Hus JleprayeBCKOro MyHHIIMITAIHHOTO paioHa
CaparoBckoii o6nactu, paccrosausx ot 0 mo 500 m
OT CKJIaJIa IECTUIUAOB ObUTH OOHAPYKEHBI MPEBBI-
IIeHHs1 HOpM cojiepxkaHud B mouse TXAH u nana-
nona. Cpennee coxepxxanne TXAH cocraBuio
2,1 IIJIK, makcumansroe (3,1 [I1AK) oOHapyxeHO B
200 M OT TeppUTOPUH CKJIaJla B CEBEPHOM HaIpaB-
nexnuu. CpenHee colep KaHHUE JanarnoHa COCTABHUIIO
1,3 IIJIK, makcumansHOe - 1,4 [IJJK oOHapyxkeHO
BONIM3M cKiiaga ¢ ceBepHoi croponsl. T, 2,4-]1;
MPOMETPUH U CHUMa3WH OOHApyKEHBI B HE3HAUM-
TenbHbIX KonuuecTBax. M3omepnr ['XII, T'XB,
MeTadoc, TpudaypanuHa, a Takxke /1D B mpobdax
MOYBBI HE BBISIBJICHBI.

B Camapckoii o0nactu Obutr  00CIEOBaHEI
MOYBBI BOKPYT CKJIaJja MECTHULUAOB, PaclONOXKeH-
Horo B c. Pricaiiknno IToXBHUCTHEBCKOTO paiioHa Mo
yeTeIpeM pymbaM Ha pacctosHuu oT 5 10 500 M. B
MoYBe HAOIOAAUCH TPEBHIICHIS] HOPM COJIepIKa-
mns AT, 2,4-J1 m pganamona. MakcumaiabHOE
conepxkanue JJIT 14,3 [IJK Ob10 00HapykeHO B
5 M OT TEpPUTOPHUH CKJIa/Ia B FO)KHOM HAIIPABICHUH.
Cpennee conepkaHue B TPOAHATU3WPOBAHHBIX
mpobax 2,4-JI, a TakKe JanamnoHa COCTaBIISIIO
2,2 ITAK. I'XII, I'Xb, metadoc, aTpa3uH, mpome-
TpuH, cuMmas3uH, Tpudaypammaa 1 TXAH npucyt-
CTBOBAJIU B ITOYBE B HE3HAYUTEIHHBIX KOJINYECTBAX.
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3. aepssHeHue okpyxarowel cpedbl peauoHos Poccuu

B 2019r. Owputa oOcnemoBaHa TEPPUTOPHS
BOJNM3W OBIBIIETO CKJIaJla XpaHEHHs NMECTHIUIOB B
Tomckom paiione Tomckoili obnactu. B mouBax
npucyrcrsoBan [T, conep:xkanue HE NMPEBBIILIAIO
0,12 ITAK. Conepxanust B moue [' X" He ObL1O
BBISIBIICHO, a COZEpIKaHWe TpUQIIypalnHa HE Tpe-
Bermrano 0,32 OJIK.

beun poomKkeHp! HAOMFOIEHHUS 32 COCTOSTHUEM
MOYB BOIH3HU CKJIa/ia MIECTHUIIH/IOB B
noc. HoBoctpoiika Kemeporckoit obnactu. B mouse
obun 3apeructpupoBansl AT u /1D B xonmue-
ctee ot 0,27 mo 1,5 INAK. Jlnsg I'XII" exumHAIYIHOE
srauenne coctrasmwio 0,01 ITJK, a mis tpudmypa-
nuHa Bapbuposaiio ot 0,05 1o 0,07 OAK. C 2017 r.

HaAOII0aeTCs TeHISHIINS YBEIMUSHHS CONEePIKaHUs
AT B moyse 3TOro yyactka.

B Hpkytckoii obxact ObutM  0OCHEIOBaHBI
YYacTKH, MPUIETaronifue K CKJIajaM MeCTULIUIOB, a
TaKke Ha yJaJieHWd A0 1 KM B pa3HBIX Hampaslie-
HUSX OT CKJIaJoB B basunaesckoM n Oxupurt-byna-
rarckom paiionax, coaepxkanue XOII u 2,4-J1. He
OBIJIO BBISBIICHO.

B 2019 r., Tak e, Kak U B IpEeABbIIYIINE TOIbL,
pe3ynbTaThl 00CISI0BAHNUN CBUIETEIBCTBYIOT, YTO
B OOJIBIIMHCTBE CIIy4acB PacHpOCTPAHCHHS 3ar-
PS3HEHUS OT CKJIAJ0B MECTUITUIOB HE TIPOUCXOIUT,
a BBISBICHHOE 3arps3HeHHe HOCUT JIOKAJIbHBIN
XapaxTep.

3.3. 3aspszHeHue no8epxXHOCMHbBLX 800

3.3.1. Kauecmeo nogepxHocmuwvix 600
no 2udpoxumMuueckuM noxkasa-
measam Ha meppumopusnx
cyo6vexmos u hedepanbHulx
okpyz2o6 Poccuiickoit Pedepayuu

AHanmu3 IUHAMUKA KayecTBAa IMOBEPXHOCTHBIX
BOJ Ha Teppuropuu Poccuiickoil @eaepanuu npen-
CTaBIIEH Ha OCHOBE CTaTHCTHUYECKOH 00paboTKu
JIAaHHBIX TOCYJIapCTBEHHON HAOIIOMATEIBPHONW CETH
Pocruapomera 3a 3arps3HEHUEM MOBEPXHOCTHBIX
BOJ CylH (TI0 TUAPOXUMHYECKUM TIOKA3aTesIM) B
2019 r. mo HamuboJsiee XapaKTEPHOMY JUISI KaXIOTO
BOJIHOMY OOBEKTY TIOKa3aTesIM.

KadecTBO MOBEpXHOCTHBIX BOJ OIIGHEHO C
WCTIOJIh30BaHHEM KOMIUIEKCHBIX OIIEHOK (TI0 THIIPO-
XUMHYECKUM TokazaTelnsiMm). [Iposenena kinaccudu-
Kalusl CTENEeHW 3arpsi3HEHHOCTH BOXBI, T.€.
YCIIOBHOE pa3fiejieHHe BCEero AMara3oHa cocTaBa U
CBOMCTB ITOBEPXHOCTHBIX BOJ B YCIIOBUSAX aHTPOIIO-
TEHHOTO BO3JICHCTBUS HA Pa3IMIHBIC MHTCPBAIBI C
MTOCTENEHHBIM TIEPEX00M OT «YCIOBHO YHUCTOI» K
«IKCTPEMAIILHO TPs3HOIY. [Ipn 3TOM OBLTH HCIIONB-
30BaHbl CIEIYIOUIME KJIAacChl KadyecTBa BOJBL: 1
KJIACC - «YCIIOBHO YHUCTas»; 2 Klacc - «ciabo
3arpsisHEHHAM»; 3 KJacce - «3arps3HeHHas»; 4 Kiiacc
- «TpsI3HAS»; 5 KIIACC - «IKCTPEMATBHO TPS3HAN.

IToBepxHocTHbIE BoABLI CeBepo-3anana

3arpsizHenune OacceiiHa p. [Iperons, ocHOBHOM
BOJIHO# cucTembl KannHUHTpaacKkol o0nacTu, CBs-
3aHO C MOCTYIUICHUEM CTOYHBIX BOJ MPOMBINIICH-
HBIX TIPSANPUATHH, KaHATM3AIMUOHHBIX CHCTEM
HACEJICHHBIX ITYHKTOB Y MHOTOYHCIICHHBIX CEIhCKO-
XO03HUCTBEHHBIX 00BekTOB. B 2019 1. B BOozme peku
HAOII0AIOCH YBEIIMYCHUE MUHEPAIU3AIIAH 10

3759 mr/n, cynbdaroB g0 250 Mr/i, XJIOPHIOB O
2623 mr/n. B mHOTOJNIETHEM TIIaHe Bozda p. [Ipeross
XapaKTepu3yeTcsl KaK «3arpsa3HeHHas»: OCHOB-
HBIMH 3arps3HSIONIMMH BEIIECTBAMH IO TEUYSHHUIO
peku siBisroTCs opranndeckue Beniectsa (mo XI1K),
HUTPUTHBIA a30T, COCAMHCHHS >KeJe3a, MarHwus,
xnopuabl, cymbdarel. KadecTBo BOmbl ydacTka
pEKH, HAXOMISIMIETOCS] B TIPOMBINIICHHOW 30HE
r. Kamuauarpan, B 2019 r. crabunu3upoBanock Ha
YPOBHE «TPsI3HASH), COACPKAHUE B BOJIC HUTPUTHOTO
a30Ta JOCTUTANO0 KpUTH4yeckoro ypoBHs - 6 ITJIK,
coeauHenuit meau - 5 TTJIK.

Ha npotsbkenuu psja JeT Ha THIPOXUMUYECKUM
pexuM p. HemaH CymiecTBEHHOE BIIMSHHUE OKa3bI-
BalOT CTOYHBIC BOJBI MPEANIPHUITHNA, PACIION0XKEH-
HbIX B IT. CoBeTck 1 Heman. Peka xapakrepusyercs
MOBBIIICHHBIM COACPXKAHUEM B BOJEC OPTaHUUYECKUX
BemecTs (no BIIKs; m XIIK), HuTpUTHOrO a3ora,
COCIMHCHHUN >KeJie3a, KOHIICHTPAIlMd KOTOPBIX B
cpemneM 3a ron He mpebimaroT 2 I[TJIK; Boma ore-
HUBAETCS KaK «3arpsa3HeHHAs.

OOmuit ypoBeHb 3arpsA3HEHHOCTH BOBI TPAHC-
TPaHUYHBIX BOJOTOKOB B 2019 r. CylIeCTBEHHO HE
M3MECHUIICA M XapaKTEepPHU30BAJICS BOJON - pyKaBa
MamonrtoBka u p. llemyne - «3arps3HEHHO.
OCHOBHBIMH 3arpsI3HSIOIIAMH BEIIECTBAMU SIBJIS-
10Tcs oprannueckue Beniectsa (o BITKs u XIIK),
HUTPUTHBIA a30T, COSAMHEHUS XKelle3a, MPEeBbIIIe-
Hus [IJIK (okomo 4 I1JIK) xoTopbIx cocTaBuiio
100%, a coemuaenunsamu xene3a 50-100%.

KauectBo BozbI p. HeBa 1 ee IpuTOKOB COXpaHs-
ercsas crabmipHbM. B 2019 r. Boma OOJIBIIMHCTBA
CTBOPOB XapaKTepU30BAIaCh KaK «3arpsA3HEHHAD.
XapakTepHbIMUA  3arpsi3HSIONIMMH  BEIIeCTBAMHU
Boibl OacceitHa HeBbl SABISFOTCS OpraHWYECKUe
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3.3. 3aepssHeHUe no8epxHOCMHbIX 800

BewectBa (o BIIKs u XIIK), coenunenus menu,
IIUHKA, JKeJe3a, MapraHia, pexe He(TernpoayKToB,
aMMOHHMMHBI Y HUTPUTHBIM a30T, KOHUEHTpallUU
KOTOpbIX Haxonuwiauchk Hike 5 ITJIK, a makcumanb-
HbIe BapbHpoBaiu B nuanasone ot 4 mo 15 ITJK;
KOHIIGHTpAIlMK COCAMHEHUS MEIU COCTaBIISUIH
25 I AK, muaka - 23 TIK, mapranma - 50 I[T/K.

B 2019 . B Bome p. HeBa ObLtm 3apeructTpupo-
BaHBI CIIy4ard BBICOKOTO 3arps3HEHHS: COCIUHEHHU-
samu mapranua 33 u 47 IIJK, uunaka - 23 TIOK,
HUTPUTHBIM a3oToM - 11 TT/IK.

CambIM 3arpsi3HEHHBIM HOpUTOKOM p. HeBa Ha
MPOTSIKEHNUU JIECATUIETUN coxpaHsierca p. Oxra B
ctBope . Cankt-IleTepOypr, BOABI KOTOPOI OICHU-
BafOTCSA Kak «rps3Hbie» (puc. 3.33). B Tedenwme
2019 r. OBIIO 3apETHUCTPUPOBAHO 5 CIy4aeB BHICO-
KOO 3arpsi3HEHUS BOJBI COCIMHEHUSIMH MapraHiia
(mo 34-50 ITAK).

OCHOBHBIMH HMCTOYHUKAMH 3arps3HeHUS
BOJIHBIX O0BEKTOB BonxoBckoro OacceiliHa sBIs-
€TCsl CTOYHBIE BOJBI MHOTOUYWCIICHHBIX MPEIIpPHUsi-
tuii HoBroponckoit u JleHuHrpanackoir obiacTei.
KadecTBO BOZBI peK B MHOTOJIETHEM TIAHE HAXOU-
JIOCh B JAHWAmNa30He OT «3arpsS3HCHHOW» 0 «Trps3-
HOi». B memom B 2019r. B  Oacceiline
MIPEBATMPOBANH «3arpsi3HEHHBIEY» BOABI; pp. [InTh-
0a, KepecTb COXpaHUIUCH «TPSI3HBIMI.

B MHOTONMETHEM TITaHE HAOMIOAAETCS 3arpsi3HEH-
HOCTb BOJIbI p. BoixoB no Bcell AJIMHE COETMHEHU-
MM Keje3a, MEIH, MapraHila, OpPTaHMYCeCKUMH
BemiectBamMu. B 2019 r. BbICOKHIA YPOBEHB 3arps3-
HEHHOCTH BOJBI perucTpupoBaics B pp. Boiaxos u
Boabmas Bumepa coenuneHusiMu Mapranna (37-
43 11K), p.lluteba - aMMOHHIHBIM a30TOM
(24 TIAK), Bcex MpUTOKOB COOCTBEHHOTO OacceiiHa
p. BonxoB - coequnenusmu xenesa mo 12-22 ITIK.
IToBepxHOCTHBIE BOABI Ha TeppuTopun Hosropoa-
CKOi1 0071aCTH OTIIMYAIOTCS MTOBBIIIEHHBIM COJIepIKa-
HUeM opraHudeckux BemecTB (mo  XIIK),
KOHILIGHTPAIlUd KOTOPBIX Ha MPOTSXKEHUU MHOTHUX
JeT B BoAe Huxe T. Kupumm mocturamu kputuye-
ckoro ypoBHsa (100-164wmr/m B 2013-2018 rr.,
149 mr/m B 2019 1.).

Maubie pexku Koubckoro mosayocrposa. K
XapaKTEPHBIM  3arpsi3HSIONIMM  BELIECTBAM  BOJ
ManbiX pek KolbCcKoro moiyocTpoBa OTHOCSTCS
COCIMHECHUS HUKENs, >KeJje3a, MEIW, Maprasiia,
MonubieHa, TuTHodochaT Kpe3UIOBBIH.

B 2019 1. Ha 14 BogHBIX 00BEKTaX MypMaHCKON
oOacTu OBIJIO 3apETHCTPUPOBAHO 88 CIlydaeB BBICO-
KOTO 3arps3HeHUs U 42 - SKCTPEeMajbHO BBICOKOTO
3arpsi3HEHHS. 3arps3HeHus] ObUTH CBS3aHBI C BBICO-
KUM COJICpP)KaHHEM COCTUHCHUI MOJHOICHA, MEJH,
HUKEIS, Mapradna, pTyTH, TuTruodocdara Kpe3mio-
BOro, opranuyeckux Bemects (1o bIIKs), ammonuii-
HOTO W  HUTPUTHOTO  a3oTa,  Cynb(daToB.
PerucrpupoBanuce ciydan OAHOKPATHOTO TIPEBBIIIIE-

Husi B3 coenunenusimu 1iuaka u pocdhopa dhocdaros,
9B3 - coelMHEHUAMH PTYTH, OPraHUYECKUMH Bellle-
crBamu (110 BITK) u o 3amaxy.

HerarusHoe BnusiHYE HA BOJIHBIE 00BEKTHI Myp-
MaHCKOH 00J1acTH OKa3bIBAIOT CTOYHBIE BOJBI MIPE-
NpUSATHIA TOPHOAOOBIBaIOLICH, TOPHOOOpadaTHIBatO-
el ¥ MeTauTypriudeckoil mpomsinuieHHocTH: AO
«Kombckas 'MK» - pp. Hionyaii (komOuHaT «CeBe-
pOHUKENBY), Xayku-mammu-iioku u Komoc-iioku
(xombuHat «lleuenrannkens»); OA «KoBgopckwuii
I'OK» - pp. Moxens u Kosnopa; OOO «JloBosep-
ckuit I'OK» - p.CepreBanp; AO «OnkoH» -
p. benas u o3. bonemoi Bynesaep. Ha p. Hronyait
OBLIO 3apETHCTPUPOBAHO HAMOOJBIIEE KOIMIECTBO
BBICOKOTO M IKCTPEMANBHO BBICOKOTO 3arpsi3HEHUS
(11 B3 u 23 B3) coeaquHCHUAMU HUKEISA, MCIH,
pTyTH, cynbdaTamu u pH.

B 2019r. Boma pp. Pocra, benas u Hroayaii,
Komnoc-iioku, JlyoTTH-ilokn, Xayku-iammu-noku,
Moxens, IIpoTokn 6e3 Ha3zBaHWS W 03. boybmoit
BynbaBp XxapakrtepuzoBajiach Kak «rpsizHas». B
TEUEHUE JeCATWIECTUH Boaa pyd. BapHuuHbIi
XapakTepu3yeTcsi KaK <«3KCTpPeMaJbHO Tps3Has»,
9YTO OOYCIIOBJICHO BBICOKUM COJACp)KaHHEM B BOJE
oprannueckux BemecTs (1o BIIKs u XIIK), nedre-
MPOTyKTOB, aMMOHUIHOTO a30Ta, docdopa docda-
TOB, a TaK)XKE€ COEMHEHUI Menu, jKene3a, IMHKA U
Maprasiia.

B Gaccetine p. [leyenra Ha IpOTSHKEHUH MHOTO-
JIETHETO TeproAa HanOojee 3arpsi3HEHHOH CoXpa-
HieTca p. Xayku-amnu-Hoku  (puc. 3.34), dgtO
CBSI3aHO CO CTOYHBIMHU BojaMu komOuHaTa «Ileuen-
ranukenb» AO «Koasckas 'MK» u x034iicTBeHHO-
osiToBeiMu  cTokamu  MVYII  «loponckue ceru
r. 3anonspueiii». B 2019r. B Bome p. Xayku-
JaMITA-HOKU OBLIIO 3apeTrucTpUpoBaHO 12 cirydaeB
B3 coenmunennsmu Hukens, 1 cimydail BBICOKOTO
3arps3HeHus quTHO(GochaToM KpPe3uIoBBIM M OIMH
cinyqail OB3 coequHEHNsAMU PTYTH.

3arpsi3HeHHe BOJIbI MaJbIX pek Kombckoro moiy-
OCTPOBA, HCHBITHIBAIONINX ITOCTOSHHYIO Harpysky
CTOYHBIMU BOJIaMH TPOMBIINUICHHBIX KOMIUIEKCOB H
HaCeJIEHHBIX IYHKTOB IPH HU3KOM CHOCOOHOCTH K
CaMOOYHIICHUIO B YCIOBUSX APKTUKH B TEUYECHHUE
psAaa JecSTUISTHH HOCUT XPOHUYECKHH XapakTep,
YTO TOJTBEPKAACTCS MOBTOPSIOMUMHUCS CITydasMu
B3 u DOB3, BeICOKMM CpeIHUM YPOBHEM COJAEpXKa-
HUS BPE/IHBIX BEUIECTB B BOJIE, HAKOIUICHUEM HX B
JIOHHBIX OTJIOXEHHUAX BOJHBIX OOBEKTOB.

Bacceiin p. CeBepnas /[IBuna. Bepxnee Teue-
Hue p.CeBepHas JIBMHA 3arps3HEHO CTOYHBIMH
BOAaMHU Ipennpuatuil Ir. Benukuit Yerror, Kpaca-
BUHO, KoTiac, NpSAibHBIME BOJAMH CYAOB PEYHOTO
¢1ota u Bomoil mputokoB pp. CyxoHa u Berderma.

C 2010 r. Bozna Ha y4actke p. CeBepHas J{BuHa y
r. KpacaBuno (Bomoroackas o0macts) CTaOHIBHO
OLIEHMBAETCS KaK «rpsi3Has» (puc. 3.35).
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B 2019r. B cpenHem, HI)KHEM Te4YeHHUE U B
ycthe CeBepHoit JIBUHBI (ApXaHTenbCcKas 00J1acTh),
BOJIa pPEKH CTaOWJIBbHO XapakTepusyercs Kak
«3arpsA3HEHHAS.

OCHOBHBIMH HMCTOYHHUKAMHU 3arpsA3HEHUS PEK
bacceitna CeBepHoil J[BHHBI NPOIOJKAIOT OCTa-
BaTbCA CTOYHBIE BOJBI MIPEANPUATHHN 1EJUTFOJIO3HO-
OyMakHOU, HepeBo0OpabATHIBAIOIICH IPOMBIIII-
JIEHHOCTH, XHJINITHO-KOMMYHAJIBHOT'O XO35HCTBA,
JIbSJIBHBIE BOJBI CYAOB PEYHOTO U MOPCKOTO
¢ora.

B nensre CeBepnoit JBuns! (pyk. Hukonsckui,
Mypwmanckuii, KopabenbHbIH, mpoTokoB MaiiMakca
n Ky3Heunxa CyIlIeCTBEHHbIX M3MEHEHUH B Kauye-
CTBE BOJBI HE MPOM3OILIO, BOJAA XapaKTepHU30Ba-
JIACh KaK «3arpsi3HCHHASD.

Ha ¢one Huskoit BomHoctn B Mapte 2019 . B
npotokax KysHeunxa (4 kKM  BBIIIE  YCThA)
1 Maiitmakca HaOJTI0TaTuCh CITy9ad HarOHHBIX SBJIC-
HUH, COMPOBOXKIAIONINECS MPOHUKHOBEHHEM MOD-
CKUX BOJI B JINIbTY PEKH, BCICACTBUE YETO MUHEPA-
JU3AIUs BOJBI B ATOT MEPHOJ] TOCTUTANIA KOHIICHTPA-
omi 1,1-3,5 F/I[M3, xnopunos - 0,8-1,8 r/z[M3, HOHOB
Hatpwus - 0,5-1,0 /a1 cyandatos - 0,2-0,3 /.

Boma p.CyxoHa B TyHKTax HaOm0IeHAN
r. Benukuit Yetior u r. Cokosl npooibKuiia Xapak-
TEPU30BATHCS «TPsI3HOM», y T. ToTbMa u B paitoHe
BrageHus p. Ilenpmima - «3arps3HeHHOM». 3arpsis-
HEHHOCTH BOJIBI PEKU COCTMHEHUSMH MEIIU U ITUHKA
B cpemneM coctaBimsuia 1-3 IIJIK, coennHeHusMu
opranuveckumMu coeauHeHusMu (mo XIIK) - 3-
4 ITJIK, coequnenusmu xeies3a - 4-6 I1JIK, coenu-
HeHusiMu Mapranua - 3 IIJIK - B palione BnaneHus
p. lenpmva, 7K y r. Bemukuit VYctior u
11 ITAK y r. Coxo.

HeraruBHoe BiMsiHue Ha (OPMHUPOBAHUE XMMU-
YecKoro cocraBa Bopabl p. IlempimMa okaspIBaiOT
HEIOCTAaTOYHO O4YHIIEeHHBIE cTOYHBIE Boanl OAQO
«Cokonbckuii 1IBK» ¥ 00beIMHEHHBIX OYMCTHBIX
coopyxkenuit T. Coxon. Boga peku B MHOTOJIETHEM
IaHe CTaOWIIBPHO XapaKTEPH3YeTCs KaK «IKCTpe-
MaJbHO TPsI3HAS.

Kputndecknmu mokasarensiMu 3arpsi3HEHHOCTH
BOJIBI PEKH COXPAHSIOTCS OPraHUYECKUE BEIeCTBa
(nmo BIIKs5 n XIIK), nurHocyns(poHaTshl U COeIUHE-
HUS Kele3a, MAKCUMAIbHbIE KOHIEHTPAIIMH KOTO-
peIx qocturanm 16, 6, 18, 21 I[1/IK coOTBETCTBEHHO.
Kputnueckn HU3KHM OIEHHWBAJIOCH CONICP)KAHHE B
Boje p.llempmMa pacTBOpPEHHOTO KHCIOpOIa
(1,85 mr/n) (puc. 3.36).

B 2019 r. Boga p. Beluerna B BepxHeMm u cpea-
HEM TEYEHUU HMXKe J. 1 aBpusioBka, B pailoHe
r. CoIKTBIBKAp, y ¢. Manas Kyx0a, B HIbKHEM Tede-
HUU PEKH B CTBOpax Bheime T. Kopsokma u B uepte
r. COJBBBIYETO/ICK OIIEHWBANACh KaK «3arpsa3HeH-
Has». B ctBope 4,9 kM Huke 1. Kopsbkma Bona orre-
HUBAJIACh KaK «TPsI3HAI.

Bona p. Breruerna (Pecryoiimka Komu) Bapsupo-
Baja B [Mama3oHe OT «3arpsA3HEHHOW» Yy
. ChIKTBIBKap M A. ['aBpmiioBKa 10 «TpsA3HON» y
c. Manas Kyx6a. Ilo cpaBHeHHIO ¢ MpeabITyIIUM
TOJIOM B BOJIE PEKH BO3POCIIO COAEpKAHUE COENHE-
Hui xene3a 10 4-8 ITIJIK, CHU3MIIOCh - COSAUHEHUM
Mapranua o 3-6 ITJIK, coxpaHunoch - opraHuye-
cknx BemectB (o XIIK) ma yposue 2-3 IIJIK m
coenuHeHnH amromMunus - 1-3 TTJIK.

Bacceiin p. Boara. [loBepxHocTHBIE BoIbI Oac-
ceilHa p.Boara HCHBITBIBAIOT AHTPOIIOIEHHYIO
Harpy3Ky pa3Horo mMacmrada u CTEIICHU OMACHOCTH.
3arps3aenne OacceiiHa p. Bonra cBsi3aHO ¢ MOCTY-
TUIEHHEM CTOYHBIX BOJ MPOMBINIICHHBIX TIPEIIpHUsi-
THUH, KaHAIWM3AlMOHHBIX CHUCTEM  HACEJICHHBIX
MyHKTOB U MHOTOYMCIIEHHBIX CEIHCKOXO3SIIICTBEH-
HBIX 00BekTOB. Hambosbine 00beMbl 3arpsi3HEH-
HBIX CTOYHBIX BOJ[ TIPUXOMSTCS HA JIONIO TOPOIOB
Mocksa, Camapa, Huwxuauit HoBropoa, SIpociasib,
CaparoB, Yda, Bomrorpan, bamaxma, TompsarTw,
YabsHOBCK, Yepenosen, HabepexHbie UenmHb! U T. 1.
YpoBeHb 3arps3HEHHOCTH BOJbI  OOJIBIIMHCTBA
BOJIOTOKOB OacceiiHa p. Boiara B MHOronerHem
MJIaHE HE UCIIBITHIBAN 3HAYUTEIIBHBIX H3MEHEHUH.

B 2008-2018 rr. Boga Bepxue-Bomxkckux Bojo-
XpaHWJIHIIAX OIEHWBAJach Kak «3arps3HeHHas». B
2019 r. otHocutensHo 2017-2018 rr. KadecTBO
BOJBI Ha HauboJsiee HEOJIArONpPUATHOM YYacCTKe
Pr16uHCKOTO BOJOXpaHMIIAIA HIKE T. Uepemorery
(Bomoronckas obnacts, Cesepo-3anaanbiii ©O),
HAXOJSIIETOC O/ BIMSHAEM CTOYHBIX BOJI TIpE-
npusituid T. Yepenosen (ITAO «Cesepcranb», AO
«Anatuty, MVYIl «BomokaHam»), CHHU3WIOCH IO
ypoBHs 2010-2016 rr. um XapakTepHu30BaJOCh Kak
«rpszHAsy. K Hambosee xapakTepHBIM 3arps3HSIO-
MM BellecTBaM BoJbl p. Boara y r.PxeB u
Bepxne-BoikCKUX  BOAOXPaHUIIUI OTHOCHJIUCH:
opranmdeckue BemecTBa (mo XIIK), coexpmueHus
’Kese3a, MeIU U LIMHKA, CPEAHEr0J0BbIE KOHIICHTPA-
uu Kotopelix He mnpessimanu 1-3 ITAK, makcu-
ManpHbie Oputu HIDKE 10 I[1JIK, 3a ucxmrodennem
COCTMHCHUA MEIH, OCTHTAIOINX Ha yYacTKaxX
p. Bonra vuxe r. PxeB u MIBaHbKOBCKOT0 BOJOXpa-
HUIMIA B paiione r. Teeps u r. Konakoso (Tep-
ckas  obmacte) 15-26 [IIK. Ha  yuactke
PribunCcKOTO BOJOXpaHWIMIA HUXKE T. Uepemosery
K BBIIIE TIEPEUNCICHHBIM XapaKTEPHBIM 3arpsI3HSIIO-
UM BEMIECTBAM BOJBI TOOABWIINCH COCTMHCHUS
AFOMHHHASA, KOHIIEHTPAIMd KOTOPOTO COCTABUIIH:
makcumansHasg - 11 IIJJK, cpenneromoBas - no
2 TIJIK.

KauectBo Bombl UeOOKCapcKOro BOJOXpPaHU-
JUTIIA Ha TMPOTSHKEHUH MHOTHX JIET BaphUPOBAIIO OT
«3arpsI3HEHHBIX)» J0 «TPA3HBIX». Hambonee qacto k
KaTeropuu «TPSA3HBIX» OTHOCHJIFICH BOJBI HA Y9acT-
Kax BomoxpaHwmmma y r.KcroBo u r. Hwkuuii
Hogropon, pexe - Hike r. KctoBo u r. banaxna. B
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2019 r. o cpaBHeHuto ¢ nepuojom 2015-2018 rr.
KauecTBO BoJbl HWke T. Hiwkuuit HoBropon ymyu-
IIAJIOCh JI0 «3arps3HeHHbIx» (puc. 3.37). Haubo-
nee pacnpocTpaHeHHBIMU 3arpsI3HAIOIIMMU
BEIIECTBAMHU 110 akBaTopuu YeOoKcapcKoro BOAO-
XpaHWIHIIa Ha Tepputopun Hmxeropockoit o0ma-
ctu (IlpuBomkckuit @O) SBISAIOTCA COCTHMHEHUS
Menu u opranmdeckue BemectBa (o XIIK), cpen-
HETO/IOBbIE KOHIIGHTPAIMU KOTOPBIX COCTaBIsLIN 1-
5 u 2 ITJIK cootBeTcTBeHHO. CTOYHBIC BOJIbI Hike-
TOPOJICKOM CTaHIIMH a’palliy MOBBIIIAIOT COACpIKa-
HUE aMMOHHIMHOTO M HUTPUTHOTO a30Ta B BOJAE y
MpaBoro Oepera BOJOXPaHWININA, WX MaKCHMallb-
vele 3HadeHus gocturanu 8§ I[1JIK. B mocnegnue
roJbI HAOIOMAETCS YBEIMYECHHUE CPEIHETOOBBIX
KOHIIEHTpanuii: ammonumitHoro aszora go 2 IIJIK
(2016-2019 rr.), HutpuTHOro nmo 3-4 ITAK (2015-
2017 rr.) (puc. 3.37). Ha aToM y4dacTke BOJOXpaHH-
TUINa HAONIONANUCh 3HAYMTENBHBIE BapHalluU
W3MEHEHUS CPEeTHETO YPOBHS 3arps3HEHHOCTH BOIBI
coequHeHusmMu menu: ot 4-6 [IJIK B OGombiryro
9acTh paccMmarpuBaemoro nepuoaa a0 2 u 1 IIJIK B
MocJelHuEe J(Ba Toja; COeAMHEHWH LMHKa oT 1-
2 IIJIK no 3unagenwnit amxe [IK B 2016-2019 rr. B
TEUEHHE MOCIeTHUX 15-TU JeT coaepkaHue opra-
Hudeckux Bemects (1o XIIK n BITK5) Haxoxunocs
Ha ypoBHe 2 u 1 [IJIK cooTBeTcTBeHHO; (EeHOIHI,
HedrenponykTel u (ocdarel Obutm HIKEe [TIK.
EngunanynHble ciyyan 3arpsi3HEHHOCTH BOJABI BOJO-
eMa MeTaHOJIIOM B KoHueHTpauusax mo 1-2 ITJAK
ObTH (puKcHpoBaHBI B paifone T. Humxauit Hosro-
pox u r. Keroso.

B wmuoronernem mane B KyiObimeBckoM U
CapaToBCKOM  BOJOXpaHWIMIIAX IpeolragaroT
«3arpsisHeHHBIe» Boabl. B 2019 r. Boga KyiiObrmies-
CKOTO BOJOXpPAaHWIWIIA HIDKE T. 3€JICHOM0IbCK
(Pectiyonmuka Tarapcran, IlpuBomkckmit  DO)
XapaKTepH30Baach Kak «rps3Hash» H3-3a BEICOKOTO
YPOBHS 3arpsS3HEHHOCTH BOJBI HUTPUTHBIM a30TOM
u coenuHenusmu nunka (1o 9 u 10 IIJIK cootset-
CTBEHHO). XapaKTepHBIMU 3arpsA3HAIOIMIMMH Bellle-
ctBamu  KyiiOpimmeBckoro u  CapaTtoBcKoro
BOJIOXPAHIITHII SIBIISTFOTCS OPTaHUYECKHE BEIECTBA
(mo XTIIK) u coenuHeHUs MeqH, COJepKaHUE KOTO-
pbix B 2019 r. pacupenensnocs OTHOCUTEIBHO PaB-
HOMEpPHO [0 aKBaTOPUM BOJOXpaHWIMIIA U B
cpennem He npessimano 1-2 IT/IK. Ha Teppuropuu
PecrryOnmku Tarapcran B KyiiOpimeBckoM BOZO-
XPaHWIHIIE TO-TIPEKHEMY PETHCTPUPYIOTCS TTOBBI-
IIICHHbIC KOHIICHTPAIlMU COCIMHEHUH MapraHIa J0
9-29 TIJAK u amomunus go 2-9 ITAK, cpenueromo-
Bble 3HAu€HHUS KOTOPHIX COOTBETCTBEHHO COCTaB-
o 1-4 TTIK m 1 TIIK.

Boma Bonrorpaackoro BOAOXpaHWIMINA U
p. Boira y r. Boarorpag B 2010-2019 rr. cra-
OMIILHO OIICHMBANACh KaK «3arpsi3HEHHAs». Xapak-
TEPHBIMH 3arps3HIONIIMHU BEIIECTBAMU SBISIOTCS

oprannveckue BemectBa (1o XIIK) m coennHeHns
MEIH, CpEeIHErofloBble KOHIIEHTPAIUH KOTOPBIX
cocrasysun 1 u 2-3 IIJIK, a MakcumanbHbIe 2-3 U 4-
6 I1JIK cootBercTBeHHo. B aBrycre 2019 r. B uepre
r. Bomkckuii y neBoro m mpaBoro OeperoB W Ha
cepeivHe BOJOEMa HAONIOANCsS BCIUIECK MOBBI-
IIIEHHOW 3arpsi3HEHHOCTH BOJBI BOJOXPaHWIIHIIA
Hedrenpomykramu ot 17 mo 30 ITJIK.

[lepeuenn XapaKTEePHBIX 3arps3HSIOIINX
BemiecTB p. Bonra Himke . ACTpaxaHp pacIIupHIICS
mo 7-mm: opranmdeckue BemiecTBa (o XIIK u
bIIKs), GeHombl, HEDTENPOLYKTHI, COCIUHEHUS
MeaH, XKelleza, IIMHKA. B TeueHMe MHOTOJIETHETO
Mepro/ia CPEAHETOJOBOE COMEPIKaHUE 3arpsi3HsIO-
IIMX BEIIECTB BAPHUPOBAIO: HEPTEIPOIYKTAMU OT
1 mo 2-4IIJK (2015-2019 1T.); CcoeanHEHUSAMU
merau ot 9 ITJIK (2005 r.) ¢ mocTeneHHbIM CHUXeE-
HueM 110 3-4 ITJIK (2013-2019 rr.); coeauHEHUAMU
skene3a ot 2-3 go 1 ITJIK (2018-2019 rr.). Cpenne-
rOJI0BOE COJIEpKaHUE aMMOHHUITHOTO a30Ta B TeYe-
HHE MHOrojetHero mnepuoaa Obuto Hike ITIK,
opranudeckux BemecTs (1o BITKs u XIIK), nunka
u ¢eHosoB BapsupoBano B mpexenax 1-2 [1/IK. B
2019 . mo cpaBHenuto ¢ 2008-2018 rr. kadecTBO
BOJbI p. Bonra Huke r. ACTpaxaHb yIy4IIHJIOCH OT
(TPSIBHBIX» J0 «3arps3HEHHBIX» (puc. 3.38).

KauectBo BOapl  OONBIIMHCTBA  MPUTOKOB
Bepxne-Boinkckux BOAOXpaHUIIUI BAPEUPYETCS OT
«3arpsI3HEHHBIX» [0 «TPA3HBIX». Kak «rpsa3HbIe»
XapakTepu3yeTcss BOJa pEKH Ha TEPPUTOPUHU
MockoBckoi obnactu - Jlama, [ly6na, Cectpa u
Kynbs; Bonoroackoit oomactu - Komra, Srop6a,
Amnpora; fpocnasckoil obnactu - Cutb; TBepckoit
obmactu - OcTpeunHa u I xats.

MakcuManbHble KOHIEHTpAlUU XapaKTepHBIX
3arps3HSIONINX BEMIECTB BOJBI pek MOCKOBCKOI
obmactu He mupebimanu 2-8 [IJIK. OcHOBHBIM
WCTOYHUKOM 3arps3HeHus p. Komra sBisroTcs
CTOYHBIE BOJBI Npeanpustuid  r. Yepenosen
(AO «Amatut»). KpuTHueckuMH TOKa3aTEIIMHU
3arpsA3HEHHOCTH BOJABI PEKU SBIISFOTCS HUTPUTHBIH
a30T M COEIWHEHHUs MapraHia, MaKCHUMaJbHbIE
KOHIIEHTparuu KoTopeix mocturanu 10 u 18 TTIK,
a cpemaerogoBbic 4 u 10 ITK cooTBeTCTBEHHO.
CoxpaHuach XpOHUYECKOH 3arpsi3HEHHOCTH BOJIbI
pexu coeamHeHusmu amomunus 1o 4 IIJJK (B
cpenneM 3 I1JIK), xyiopopraHu4ecKUMH MECTUIH-
mamu g0 2 [TJIK (kak 1o cpeaHeromoBBIM, TaK U
MaKCUMaJIbHBIM 3HaueHusM). B 2019 r. kpuruue-
CKUMHU TIOKa3aTeIsIMU 3arps3HEHHOCTH  BOIBI
OTIENBHBIX BOJOTOKOB ObumH: p. I X&aTh - amMMo-
HUWHBIA a30T W JIETKOOKUCIISIEMBIE OpraHUYEeCKUe
BemectBa (o BIIKs); p. Octpeunna - opranuye-
ckue BemectBa (no BIIKs m XIIK); p. Axpora -
opranuuveckue BemectBa (o XIIK); p. SAropba -
COEeMHEHHd MapraHla, MakCHUMajbHble KOHIIEH-
Tpaly KOTOPHIX MPUOIMKAIUCH WA JTOCTUTATH
ypoBHs B3.
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B ©Oacceiine YeOoKcapCKOTO BOIOXPAaHUIIHINA
MO-TIPeKHEMY K «TPS3HBIM» OTHECEHBI BOJBI
OTHENBHBIX pek: B PecnyOmuke MopaoBus -
pp. Uacap u Hys; Hwxeropoackoit obnactu -
pp- IIeipa, Kynema. Pexu Kynsma, CynaoBuk u
IIpsHa - TpaBble IPUTOKU BOAOXPAHWINIIA, OTIH-
YalTCs BHICOKOW MUHEpayn3anuet Boasl 10 1028-
1483 MI/1 ¥ TIOBHIIICHHBIM HAa YPOBHE KpUTHYE-
CKOTO COJICpKaHUsl B BOJIE CYJNb(ATHBIX HOHOB JIO
635-792 mr/n. Kputnueckuii ypoBeHb 3arpsi3HEHHO-
cTi Boabl p. [IbIpa coeauHeHUsIMU Jkene3a U Map-
radma cootBeTcTBeHHO 710 30 1 50 11K (B cpennem
17 IIAK) oO0ycrmoBieH TPHUPOAHBIMU (haKTOPAMH
thopmupoBanusi kadecTBa BOnbl. CTOYHBIE BOBI
pa3IMYHBIX TMPENNPUATHN SIBIAIOTCS TPUIHHON
BBICOKOT'O YPOBHS 3arpsiI3HEHHOCTH BObI pek MHcap
u Hys aMMOHUIHBIM U HUTPUTHBIM a30TOM 10 23-
25 m 1-14T1AK cootBerctBenno. ComepikaHue
OCTaJIbHBIX 3arPSA3HAIONINX BEIIECTB BOJE BOJOTO-
koB B 2019 r. 66110 HIke 10 TTJIK.

bonpmmucTBo BogoTOKOB KyiiObIIEBCKOro u
CapaToBcKOro BOJOXPAHWJIMII XapaKTepusy-
IOTCSI  CyJb(aTHO-MAarHUEBBHIM COCTaBOM  BOJIBI
MOBBIMICHHON MHHEPAIH3AIMd W TIOBBIIICHHBIM
coJlep)KaHNEeM COeTMHEHH MapraHiia, 00yCIIOBICH-
HO€ mnOpupoAHbiMU ycinoBusaMmu. Pexu Kapaa,
Ka3zanka, boabmoii YepeMinaH, HI>KHEE TEUCHUE
pek Camapa, Cne3:xasn, YanaeBka u Uarpa Boize-
JISIOTCSI CPEAN OCTAJBHBIX BOJAOTOKOB 0OJiee BBICO-
KHM YPOBHEM 3arpsI3HEHHOCTH BOJIBI
coequHeHussMu Mapranua no 20-27 ITJIK, B cpen-
Hem 6-9IIJIK. B Oacceiinax KyiiObimesckoro u
CapaToBCKOTO  BOJOXPaHWIHI  MPeo0IagaroT
«3arpsi3HeHHbIe» BoAbl. Kak «rpsi3Has» olleHuBa-
eTCsl BOJa OTHEJIBbHBIX BOJOTOKOB HAa TEPPUTOPHHU
PecrryOnmkm Tartapcran - p. Kazanka; Camapckoit
obmactu - pp. [lamoBas, Yamaeka, Camapa B depTte
r. Camapa. B 2019 1., kak u B npeapiayIieM roay,
KPUTHYECKUMHU  ITOKA3aTeJIIMA  3arpsi3HEHHOCTH
Boabl p.IlagoBas sABASIMCH AMMOHUMHBIA U
HUTPUTHBIA a30T, MaKCHMAaJbHblE KOHIIEHTPAIlUU
KOTOPBIX MPpUOMIKaINCh K ypoBHIO B3, cpemnero-
noBeie coctaBsin 7 u 5 ITJIK coorBercTBeHHO. B
p- YanaeBka Huxe T. YamaeBck COXpaHUICS MOBHI-
IICHHBIA YPOBEHb 3arpsi3HEHHOCTH BOJBI JIETKOO-
KHUCIISIEMBIMH  OpPTaHMYECKUMHU BelecTBaMU  (T10
BbIIK5) no 7 IIAK, aMMOHUIHBIM U HUTPUTHBIM a30-
toMm g0 10 m 6 [I1IK cootBeTcTBeHHO, (hopMmaibe-
rugom ao 3 IIJK. CpennerogoBoe cojaepkaHue
xyopopranmueckux —mecturuaoB  (o-I XL,  y-
I'XUr, 4AT) B p. YanaeBka Huxe r. YamaeBck, Kak
u B 2018 r., 6pmo mmwke IIJK, makcumaabHOE
cocrassuio 2-3 TT/IK.

Bacceitn p. Oxka. B TeueHHe MHOIOJIETHETO
nepuoja Bojia BepxHero teueHus p. Oxa ot r. Open
JI0 T. AJIGKCHH OLIEHUBAETCSI KaK «3arps3HeHHas». B
BOJIC PEKH y T. AIIEKCHH KauyeCTBO BOZbI CHU3UIIOCH

JI0 YPOBHS «TpA3HAsH 3a CYET BO3PACTAHUS COIEp-
*aHus opranndeckux semects (o BIIKs u XIIK)
MaKCHUMAaJIbHbIE 3HAYEHUS! KOTOPBIX JOCTHTAIU 5 U
6 I[1JIK, a cpenHeronoBble HaXOAWINCh Ha YpPOBHE
3 [IJK. Hike 1o Te4eHUIO peKu BojJa BapbHpoBajia
OT «3arpsi3HEHHOW» 10 «rpa3Hoi». B 2019 r. mo
cpasaeHuIo ¢ 2008-2017 rr. 9UCIIO CTBOPOB HAOITIO-
JIEHUH, COOTBETCTBYIOIIUX KATETOPUH «TPASHBIX)»
BOJI, YMEHBIIMIOCH; K HUIM OTHOCHIIUCH IATh CTBO-
poB: Hmxe ropojgoB Cepmnyxo, Kammpa u
Konowmna; Beite 1 HIKE T. Ps3aHs.

XapakTepHbIMH 3arpS3HAIONIMME BEIIECTBAMHU
BOJIBI PEKH SIBIISIOTCS: OPTaHUYECKHE BEIeCTBa (110
BbIIK5 u XIIK) u coeauHeHust MeIu MPaKTHYECKU
JUISL BCETO TEYEHHUs PEKH; HUTPUTHBIN a30T - HIDKE
ropojoB Open u Kanyra, a Takxe Bo Bcex cTBOpax
HaOroIeHnid Ha TeppuTOpruu MocKoBCKOH 1 Psi3zan-
CKOM o00JyiacTed; aMMOHHIHEIA a30T - HIKE
rr. Kanyra, CepnyxoB, KoysioMHa, BbIllIE W HMXKE
r. Ps3anp; coepnHeHWs IMHKA - Ha TEPPUTOPUHU
MockoBckoit oomactu. B 2019 r. 0111 3apeructpu-
pOBaHBI ClIy4ad BBICOKOTO 3arps3HEHHUS BOJBI:
HUTPUTHBIM a30TOM HIKe roponoB Cepnyxos,
Konomua u Psmans (12-15 I1JIK); amMMmoHUITHBIM
azorom Hmxke T. Komomna (11 I1/IK). Ha Teppuro-
pur MOCKOBCKOHM 00JIaCTH COXPaHSCTCS XPOHHUE-
CKas 3arps3HEHHOCTh BOJbI PEKH COCAMHECHUSMHU
uunka go 5-7 [IJK, B cpennem 2-3 I1JIK. B amnpene
2019 r. Ha yyacTKe peKH, MPOTEeKAIOIIeH 10 Teppu-
Topur MOCKOBCKOW 00JIaCTH, PETUCTPHUPOBAIHICH
CITy4ad 3arps3HEHHOCTH BOJABI HEPTEPOTyKTaMH B
koHueHTpanusax Boie 10 [TIK npu makcumaisHOM
3Hauenun 22 [IJIK wmwxke r. Kammpa. Bricokoe
coJiepKaHue 3arpsA3HAIONINX BELIECTB B BOJE PEKU
ke r. KooMHa 00yCIIOBIEHO HE TOIBEKO COPOCOM
CTOYHBIX BOJ KIJIHUIIHO-KOMMYHAJIBHOTO XO3SH-
CTBa TOpoOJla, HO W 3arpsA3HEHHBIMH BOIAMHU
p. Mocksa, xots B 2019 r. HaMmeTUIaCh TEHACHIIUS
CHIDKEHUS CPETHET0I0BON KOHICHTPAIIMH HUTPHUT-
Horo azora go SIIAK (10-13TIJK B 2014-
2018 rr.), ammonwmitHoro azora mo 2 IIJAK (7-
10 ITAK B 2014-2016 rr.). CpeaneromgoBoe cojuep-
saHue opranndeckux Beects (1o BIIK; n XTIK) B
TEYCHWE MHOTOJIETHErO IepHoja BapbUPOBAIO B
npenenax 1,5-3 IIJIK; coenuuenuii MHKa - OT 3Ha-
yeauit Hwke IIJK mo 2-3 [TJK B 2016-2019 rr.
(puc. 3.39).

B 2019 r. Bona mputokoB p. Oka xapakTepu3oBa-
nack: B 40% CTBOPOB KaK «3arpsis3HEHHas», 47% - Kak
«rpsA3Ham» U 4,9% - KaKk «IKCTpeMallbHO Tps3HAs, B
OCTAIILHBIX CTBOPAX - «c1a00 3arpsi3HEHHASN.

Haubonee 3arps3HEeHHBIMH NPUTOKAMH BEpX-
Hero TedeHus: p. OKa, OTHOCAIIMXCS K KaTeTOPUHU
«TPS3HBIX», SIBISIOTCS BOJHBIE OO0BEKTHI TYIILCKOM
obmactu: pp. Yma, Boponka, Mermera u Illarckoe
Bopoxpanuwauiie. B 2019 r. nmo cpaBHeHuto ¢ mnpe-
JBITYIIIAM TOZIOM BO3POC CPEIHHI YPOBEHB 3arpsi3-
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HEHHOCTH BOJIBI BOJHBIX OOBEKTOB OpPraHHYECKUMHU
BemectBamu (110 XI1K) mo 3-4 IT1AK, p. Msimera mo
5 IIJK. B teuenue roga HEOAHOKPATHO PETUCTPHU-
poBanuch ciaydan B3: HUTpUTHBIM a30TOM - pp. YIia
1 Meimera (10 14 u 25 I[1/IK cooTBeTCTBEHHO); JIer-
KOOKHCIISIEMBIMU OPTaHWMYECKUMH BEIIEeCTBaMH (10
BIIK5) - p. Yna u lllatckoro BogoxpaHuiuia (1o
12 u 19 I1JIK cootBeTcTBeHHO); ciryqan DB3 opra-
Huuecknmu BemecTBamu (1o XIIK) - p. Mermiera
(mo 16 TIAK).

CoxpaHnsieTcs HeYJOBJIETBOPUTEIbHBIM KaueCTBO
Bozbl pek Hapa u JlonacHs - neBbIx npuTokoB Ok
Ha TeppuToprr MOCKOBCKO# 007acTH, B KOTOPBIX
3arpsiI3HEHHOCTH BOABI JIETKOOKHUCIIIEMBIMU OpraHu-
yeckumu BemectBamu (o bIIKs) (mo 8-6 ITJIK
COOTBETCTBEHHO), aMMOHUHHBIM a30ToM (10 19 u
14 IIAK) n sutputaeM (no 14 u 27 I1JIK) onenu-
BAETCS KaK KpUTUYECKASI.

KauectBo BOIbI p. MOCKBa CHUXAJIOCH MO Teue-
HUIO W, KaK MPaBHJIO, H3MEHIOCh OT «3arps3HEH-
HOI» B BepxHeM TeueHuu J. bapcykum -
1. InbuHCKOE 10 «TPA3HON» Ha Yy4yacTKe OT
r. Mocksa 710 ycTbsa. Ha npoTsikeHnn psja et Kpu-
TUYECKHUMH TOKa3aTeNsIMU 3arpsi3HEHHOCTH BOJBI
Kak p. MockBa, Tak u ee IpuToKoB (pp. MenBeHka,
3ak3a, [laxpa, Poxas, Hepckas u Slys3a) sBustoTcs
aMMOHUIHBI U HUTPUTHBIA a30T, JIETKOOKHCIIsIE-
Mble opranudeckue BemectBa (o BIIKs), koHueH-
Tpauuy KOTOpbIX B TeueHue 2019 r. HeoqHOKpaTHO
npeBsimann kpurepun B3 (puc. 3.40).

B TedueHune MHOroseTHero nepuoaa Boga MpuTo-
koB p. Oka Ha TeppuTopun obmacteit: Ps3aHckoil -
p. Bepma wmwmwke 1. CxonmH, Bmagumupckoit -
p. I'ycs Hmxke T. I'ycb-XpycTanbHbIA OLICHUBAECTCS
Kak «rpsizHas». B Bome p. Bepna mmke 1. CronwH
HaOI0aNICs BBICOKMH YpOBEHb 3arpsA3HEHHOCTH
JIETKOOKHUCIIIEMBIMA OPTaHMYECKUMH BEIIECTBAMHU
(mo BIIKs5), HUTPUTHBIM a30TOM, KOHIIEHTpAaLUH
KOTOPBIX NpeBbimany yposenb B3 (o 17 u 15 ITAK
cootBeTcTBeHHO). B 2018-2019 rr. mo cpaBHeHuIo ¢
MOpEeABIAYIIUM AECATUICTHUM MEPUOJOM KayecTBO
Boasl p.llHa Hmxke 1. TamMOOB MOHW3WIOCH OT
YPOBHSI «3arpsi3HEHHAsD A0 «TPSI3HASD.

B 2019r. no cpaBuenuto c¢ 2016-2018 rr. B
pe3ynpTate CHIKEHHS 3(PGEKTUBHOCTH pPabOTHI
OUYHCTHBIX COOPYKEHUH «DK0a’pocTanKep» U BO3-
pacTaHusl CPETHETO YPOBHS 3arpsS3HEHHOCTH BOBI
JIETKOOKHUCIIIEMBIMA OpPTaHWYECKUMH BEIECTBAMH,
docharamu no 4 [1JIK, aMMOHUITHBIM M HUTPUT-
HBIM a30ToM 110 5 u 9 [1JIK cooTBeTCTBEHHO, Kaye-
ctBo Boabl p. Kimssema  Hmwke 1. llenkoo
YXYALIWIOCh OT «TPSI3HON» 10 «IKCTPEMAIbHO
rpssHoi». B teuenne 2019 r. Ha 3TOM yuacTke B
BOJIC HEOAHOKPATHO PErUCTPUPOBAIUCH ciydyau B3
JIETKOOKHUCIIIEMBIMU OPraHUYECKUMH BEIIECTBAMU
(mo BIIK5) (mo 15 IIJK), docdharamu (10 ITAK),
aMMOHUHHBIM W HUTPUTHBEIM a3otoM (o 13 m
24 TI1IK COOTBETCTBEHHO).

Haubonee 3arpsi3HEHHBIMU MPUTOKAMH
p. Kisizema sBisiroTest p. Boitmera B MockoBCKoO#
00J71aCTH, Ka4eCTBO BOJBI KOTOPOH YXYIIITHIOCH OT
«rpszHO» B 2009-2012 r1. 10 «IKCTpEMATBHO-
rpszHoi» B 2013-2019 rr., p. Yanonka (Bragumup-
ckasi oOmacTtb), Xapaktepusylomeics B 2016-
2017 IT. KaK «3KCTpeManbHO Tps3Has» u B 2019 1.
KaKk «rps3Hasi». Kpuruyeckumu mokazaTensMu
3arpA3HEHHOCTH BOAbI p. Boiimera Huke r. Pomains
SIBJISIJIMCh: AMMOHUWHBIA U HUTPUTHBIA a30T, opra-
Huyeckue Bemecta (mo XIIK u BIIKs), coennne-
HUSI JKene3a; p. YHIOJIKa - aMMOHUWHBINA as3or,
JIETKOOKHUCIIIEMBIE OpPTaHWYECKHe BellecTBa (1o
BbIIK5), peHombl; B TEUCHHE rojja coJepkaHue KOTo-
PBIX HEOTHOKPATHO MPEBBINIATIO YPOBEHb B3.

Bacceitn p. Kama PasButele Ha TeppuTOopuu
Oacceiina p. Kama BojoeMkue oTpaciu NpOMBIIII-
JICHHOCTH, CEJIbCKOE XO3SHCTBO OOYCIIOBIUBAIOT
BBICOKYIO CTETICHb HCIOJIb30BAHUS ITOBEPXHOCT-
HBIX BOJ, TEM CaMbIM OKa3bIBas HETaTUBHOE BIIHS-
HUE Ha (POPMHPOBAHHE XUMHUYECKOTO COCTaBa M
KauecTBO BOJbI. OCOOCHHO TaKoe BIIMSHUE CKa3bl-
Ba€TCs B IPOMBIILJICHHO Pa3BUTHIX peruoHax [lepm-
ckoro Kkpas, Kwuposckoii oOmactu, pecmyOmuk
Yamyprus, bamkoprocran, Uysamusa, Tarapcran,
Mapuit 31 m Komum m dactmaHo Bosmoroackoi,
Kocrpomckoit, Hwmxeropomckoir, OpeHOyprckoi,
CaepaoBckoit, UensOnHCKOM o0macTei, rae cocpe-
JIOTOYEHBI IPEANPUATHS METAJUTYPrUYECKOM, XUMU-
YECKOH ¥ TOPHOAOOBIBAIOIICH MPOMBIITUICHHOCTH.

Habmronenms 3a xadectBoM Bozasl p. Kama, ee
BOJIOXPAHIJIUII] W PEK €€ OacceilHa CBHIETEIh-
CTBYIOT O TOM, YTO CYIIECTBEHHBIX H3MEHEHHI
XUMHYECKOTO COCTaBa B MHOTOJETHEM IUIaHE HE
mpousomio.  Hambonee — pacmpocTpaHeHHBIMU
3arpsi3HSIIONIMMH  BellecTBaM Boasl p. Kama u ee
BOJOXPAHUWIIUI SBJISIOTCS COCAMHEHHS] Maprasiia,
Meau, Kkese3a, opranndeckue Bemiecrsa (mo XI1K),
noBTopseMocTs mpesblmieHuss IIJIK xoTopeiMu B
2019 r. B menom mo OacceitHy coctaBisuia 93, 90,
71, 78% COOTBETCTBEHHO.

IToBblillIeHHOE CcOJIep)KaHUE COETUHEHUN Keles3a
Y Maprasia ¥ MeIy IpUPOJAHOIO MPOUCXOXKICHUS B
OONBIITMHCTBE BOIHBIX 00BEKTOB OacceliHa p. Kama
00yCIaBIHBACT YCTOWIMBYIO 3aTPS3HEHHOCTD BOJIBI
STUMU METaIJIaMHU.

B 20191, kak © 3a MHOTOJICTHHH TEPHO, TIO
BCcEeMy TeUeHHIo Boja p. Kama u kackaza ee BoJoxpa-
HWIHII] XapaKTePU30BaJIaCh KaK «3arps3HEHHAN.

XHUMHUYECKHI cocTaB BOJbl HmkHEeKaMCcKoro
BOJOXpAaHUIIKIIA B MYHKTE 1. AHIpEeBKa B 3HAYU-
TETBHOU CTENEHU OIpeeNsieTcs BIUusHUueM p. benas
n xapakrepusoBaics B 2019 r., kKak U B IpensIay-
LIUE TOJbl, KPUTUYECKUM YPOBHEM 3arpsi3HEHHOCTH
BOIBI coemuHeHussMu Mapradna (puc. 3.41). Coxpa-
HSIETCSI TIOBBIIICHHOM 3arpsiI3HEHHOCTh BOJIbI OpTraHu-
geckumHu BemectBamu (1o XI1K) mo 30,0 mr/m, coe-
nuHeHusMHA Meau 1o 6 TTK.
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Puc. 3.40. I3MeHeHne CpeJHEr0OA0BbIX KOHUEHTPAUH OTAEIbHBIX HHIPEAUEHTOB U KaueCTBa BOAbI
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Puc. 3.41. I3MeHeHHe cpeTHETOIOBBIX KOHIIEHTPAIIH OTJENBHBIX HHIPEIUEHTOB 1 Ka4eCTBa BOJIBI
HumxHEekaMCKOro BOIOXpaHWINIIA B TyHKTE A. AHIpeeBKa 3a MHOTOJICTHUN IepHOL

KadectBO  BOmBI  OOJILIIMHCTBA  MPHUTOKOB
p. Kama (6e3 Oacceitna p. benast) B MHOroneTHeM
TUTaHE COXPAHWJIOCh Ha YPOBHE «3arps3HEHHAD».
[o-mipesxHEMyY BBICOKOH OCTaeTCsl 3arpsi3HEHHOCTh
pek KoceBa, Uycosas, Cesepymika, Ik, Bona KoTo-
PBIX XapaKTEePHU3YeTCsl KaK «Tps3Has.

Kak u B mpenpyiyiiue rojpl, Ka4eCTBO BOJBI
p. KoceBa B ctBOpe 0,3 kM HImke T. ['ybaxa moasep-
KEHO BIUSHUIO CAMOM3JIMBAIONINXCS MAXTHBIX BOJ
3aKpBITEIX MIaxT KwuzemoBckoro yroipHOro 0Oac-
ceifiHa, 4T0 00yCIIOBIIEHO HAJIMYHEM B Boje (eHO-
JIOB, COEAWHEHMH Kene3a, MeOd, Maprasua,
aMMOHHWHOTO a30Ta, OPraHMYECKHX BemllecTB (10
XTIK). B 2019 r. 31€Ch 3apeTUCTPUPOBAH OJIUH CITY-
qgait OB3 denonamu (145 [1/1K), a Takxke omuH CiIy-
qait OB3 (84 I1K) u tpu ciyuas B3 (38-49 I1/1K)
COCTMHEHHSIMH XKelle3a.

Msorue roxasl p. UycoBasi Boiiensercst B Oac-
ceiiHe p. Kama BBICOKOW KOMIUIEKCHOCTBIO 3arpss-
HEHHOCTH BOJIbl, XapaKTepU3yeTCsl TMOBBINICHHBIM
Ha OTHCIBHBIX YYacTKax KOJIHYECTBOM (mo 14)
3arps3HAIONINX BEIIECTB; K XapaKTEPHBIM OTHO-
CATCS COSIMHEHUS JKeye3a, MeJIv, [IMHKA, MapraHIa,
HIECTUBAJICHTHOTO XpoMa, He(QTENPOAYKTHI, pexke
cynbbatel, Ghocdarbl, opraHuuecKue BelecTsa (1Mo
bIIKs u XIIK), HuTpuTHSBII a30T, (eHonsl u ap.,
CpEIHEeTO/I0OBBIe KOHIIEHTPAIIMH KOTOPHIX BapbHUpO-
Baiu B Teuenne 2019 r. ot Bemmunn ke I1JIK go
16 TIJIK.

B teuenue psina geT coxpaHsSeTcs KpUTHICCKUN
YPOBEHB 3arpsA3HEHHOCTH BOJbI p. UycoBas, Ha Tep-
putopun  CBepUTOBCKOM  00JacTH B pailioHe
r. [lepBoypanbck COeAMHEHUSIMU MEIH, MapraHia,
B3BELICHHBIMHU BelecTBaMu. Ha yuactke peku 1,7 u
17 xm Huxe 1. [lepBoypanbck coaepxkaHue COeln-
Hennid mapranna B 2019 T mocturano BBICOKOTO
ypoBH# 3arpszHenus (1o 32-34 I1JIK) (puc. 3.42).

[lepeuens 3arpsi3usiommx Boay p. CeBepymika
BEIECTB B MOCJIEIHUE TOABI pacmupwics o 11-tu,
XapaKTePHBIMH SBJISIOTCS: OpraHUYECKHe BEIIecTBa
(mo XIIK u BIIKs), HUTPUTHBINA a30T, COEAUHEHUS
MeJu, Maprania, (GpeHombl, HeQTEenpoIyKThl, (QTO-
PHUIBI, CPETHETONOBEIC KOHIICHTPAIIUA KOTOPHIX HE
npesbimanu 6 IIJIK. Coxpansiercst ycToHuuBOH
3arpsI3HEHHOCTh BOJBI PEKU COSIMHEHUSIMH Kelle3a
no 2 ITIK u nuuka go 3 IIJK. B 2019 r. 3aperu-
cTpupoBano yetblpe ciayuas B3 (30-42 IIJIK) u
omna OB3 (61 [IK) coemuHeHMAMH Maprasia.
B3Bemennbpie BemecTBa MPHUCYTCTBYIOT B BOJIC B
KOHIICHTPAITUAIX, HE TIPEBBIMIAIONTUX 27 MI/I.

Peka Mk 3arps3HAETCS CTOYHBIMH BOJAMHU
NxeBckoro mpomysia, cpelud KOTOPBIX IMpeodia-
JTAIOT COPOCHI MAITMHOCTPOUTEIHLHON, OOOPOHHOM,
AIEKTPOTEXHIUYCCKONW MPOMBIITUICHHOCTH U KOMMY-
HaJIbHOTO XO3siicTBa. B MHOrosjeTHeM IUiaHe
HaOI0JaeTCc XapakTepHas 3arps3HEHHOCTb BOJBI
oprannueckumu BemectBamu (no XIIK u BIIKj),
aMMOHHUHHBIM ¥ HUTPUTHBINA a30TOM, COCJIMHEHUSIMU
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Puc 3.43. V3ameHeHne cpeTHEr0A0BbIX KOHIIEHTPAIMH OTIENIbHBIX HHIPEIUEHTOB M Ka4eCTBa BOJIbI
p. benas, 10,5 kM HIKe T. CTepauTaMak 3a MHOTOJIETHHH MEPUOJT

®edeparnbHasi cryx6a Mo 2udpoOMemeopono2ul U MOHUMOPUH2Y OKpyxarowel cpeds 139



3. aepssHeHue okpyxarowel cpedbl peauoHos Poccuu

Me, Jxenesa, pocharamu, GEeHOTAMH, CPEITHETO0-
BOE coJiep)kaHue KoTopbix He mpeBbimaet S [T/IK.

Bacceiin p. Benasi pacnonoxeH Ha TEpPUTOPUU
peciiyOnuku bamkoproctaH, Tle KauecTBO MOBEPX-
HOCTHBIX BOJ ()OPMHpPYETCS O] BIMSHHUEM CTOY-
HBIX BOJI MpEeIIpUATHI TOTUTUBHO-
SHEPTreTHIECKOTO, HeYTEeXUMHUIECKOTO, HedTerepe-
pabaThIBarOIIero, MeTaUTyprHuecKkoro M JIPYTHX
KOMIUIEKCOB, JKHJIAIIHO-KOMMYHAIILHOTO — XO35H-
CTBa U JIp.

B 2018-2019 rr. ka4uecTBO BOALI OOJIBIIMHCTBA
cTBOpOB p. benmas xapakTepu3oBaioch Kak «3arpss-
HEHHas». XPOHUYECKU «IPSI3HON» COXpaHUIIACh
BOJla B CTBOpax Hmke T. MmmMObalt m B paiione
r. CrepnmuramMak, KOTOpas HaXOIUTCS TIOJ BIIHS-
HUEM CTOYHBIX BOJ MNPEAIPHUIATHH XUMUYECKOMH,
He()TeIOOBIBAIONICH ¥ MHINEBON POMBIIUICHHO-
CTH, MAIIMHOCTPOEHHUS W >KWINIIHO-KOMMYHAaJIb-
HOro Xxo3zsiictBa. MI3MeHeHHe cojiep)kaHusi B BOJIE
p. bermass OCHOBHBIX 3arpsI3HSIONIMX BEIIECTB 3a
MHOTOJISTHHI  TEpUOJ B 30HE  BIUSHUSI
r. Crepnutamak B ctBope 10,5 kM Hmke ropopa,
MOKa3aHo Ha pucyHke 3.43.

B mHoronetHem muiane p. benas xapakrepusy-
€TCs Ha BCEM IPOTSHKEHHUH TTOBBIIIIEHHBIM CO/IepKa-
HUEM B BOJIe coeMHeHui Mapranua g0 16-27 ITIK,
menu 1o 4-8 TIJIK, xene3a go 2-3 [IJK, B Bepxuem
teuenuu 1o 8-9 IJIK, oprannueckux BemiecTs (110
XTIIK) mo 43,0 Mr/n, cpemHEroJoBOe COACpIKAHUE
KoTOpeIX 1uia p. benas B memom B 2019 r. cocras-
nano 10, 3, 2, 1,2 ITJIK coorBercTBenHo. Ha yuacT-
Kax peku B panone rr.CanaBar, Crepnuramak,
p.m. [Tpubenbckuii GUKCUPOBATUCH CIy4au MPEBBI-
IIEHH TIPeeNbHO AOMYCTUMOTO COAEP)KaHUS COe-
nmuHeHnd Hukens B 1,5 paza B 43, 100, 14%
OTOOpaHHBIX MTPOO BOJBI.

B 2019r. nHa yuwactke p.benas r. Meneys -
r. CTepnuramak BO3pOCia 3arpsi3HEHHOCTh BOIBI
Heprenponyktamu  (2-4 I1JIK), makcumanbHbIE
KOHIIEHTparuu KoTopsix nocturanu 20 TTJIK.

B 6acceitne p. benasg B 2019 r. npeBanupoBanu
CTBOpBI, BOZa KOTOPHIX OIEHHBAJIACH KAK «3arps3-
HeHHas»». CTaOMIBHO «TPS3HOI cOXpaHsIeTcs Boaa
NPUTOKOB Ha TeppuTopun YenssOuHCcKol obnactu -
p. Yoaneiika, B ctBopax 3 u 30kM HmKe
r. Bepxuuii Ydaneit u p. A, HHKe T. 3MaTOYCT.
Habmomaetca xapaktepHast 3arpsSi3HEHHOCTh BOJBI
pex opranmdecknmu BemectBamu (o XIIK), coe-
TUHEHHUSMH KeJle3a, MeJIH, [IMHKA U MapraHIia pexe
COCAMHEHUAMH HHKENs M He(TenpooyKTaMH, B
p- Al 100aBIsIOTCS aMMOHHUMHBIA M HUTPUTHBIHA
a30oT. B Bome 3THX pek eXeroaHo (QpuUKCUpYyrOTCs
KPUTHYECKHE YPOBHH 3arpsA3HEHHOCTH COEIMHEHHU-
smu Mapradma (mo 20-30 ITAK), B 2018-2019 rr.
p. Ali - HUTpUTHBIM a3oToM J0 16-14 TT/IK.

CrouHble  BOABI  KWJIMIIHO-KOMMYHAJIBHBIX
npennpuatuii Peciyonukn Tarapcran oOycnaBiu-

BalOT HU3KOE KauecTBO BOjAbI pek CtremHoi 3aii u
3aii, COOTBETCTBYIOIIUX KaTErOpUU «TpsA3Has». B
2019 r. B pekax ObUIM 3aperHCTPUPOBAHBI CIy4au
BBICOKOTO 3arpsi3HEHUS] BOABI HUTPUTHBIM a30TOM
(ot 10 mo 20 ITAK).

B 2019 r. Boma pek 6acceiina p. BsiTka - Hau6o-
nee kpymHoro mputoka Kamckoro ydactka KyiOsi-
IIIEBCKOTO BOJOXPAHWIWIIA - XapaKTepH30BallaCh
KaK «3arps3HeHHas», p.Bstka wHuxe r. Kupos,
p. XuibiHoBKa U p. Illomma - kak «rpssHas». Mak-
CHMaJbHBIE KOHIIEHTPAIMH OOJBITUHCTBA 3arps3HSI-
IOIIMX BEMIECTB B BOJIE p. BATKA 1 €e IPUTOKOB, Kak
MpaBUIIO, HAXOIUIUCH B npenenax 2-4 IIJIK, coenu-
HEHUH jKeje3a B BEpXHEM TedeHuu p. Bsarka 12-
13 IIAK, HUTpUTHOrO a3oTa M COEAVMHEHUH Map-
ranmna B p. llomma wmwxke 1. JIeu 10 u 29 ITJIK
COOTBETCTBEHHO, HE()TETIPOIYKTOB B P. XJIBIHOBKA -
10 ITAK.

Bacceiin p. JJon. KauectBo BOmbl p. JloH 3a
mepuon  2005-2019 rr.  komebnercs or  "cirabo
3arpa3HéHHON" 1o "rpsasHoil", B 2019r. oOT
"ycnoBHO uncToit" g0 "rpssHoit”. B 2019 r. xage-
CTBO BOJIBI P. JIOH HE U3MEHWIOCH B OOJIBIIIMHCTBE
(64%), HE3HAUUTENHHO YXYyIIIIOCh B 10% u yiryd-
muiock B 26% CTBOPOB.

B MHOTONIETHEM TITaHE HanOOJIee 3arpss3HEHHON 1
OLIEHMBacMOW Kak 'Tps3Has" coxpaHsdeTcs BoJa
p- JoH B BepxHeM TeueHuUM B paiioHe T. JJoHCckoi
(I®PO) u B HMKHEM TEUEHHWH Ha y4acTke T. PocTos-
Ha-Jlory - T. A30B (FO®O). OCHOBHBIMH HCTOYHH-
KaMu 3arps3HeHus p. JIoH B BEpXOBbE SBISIOTCS
CTOYHBIE BOJIBI: BhIIIE T. JloHckoi - OOO "HoBoMmo-
CKOBCKUI rOpoJICKOM BomokaHan'"; Hike T. JloHCKOi
- 00O "KommyHansHble  pecypcel  JJOH",
3AO0 "E3CK - Cepsuc"; OOO "HoBOMOCKOBKHit
TOPOJICKOM BOJIOKaHAT" | JP.

B 2019 r. xonuuecTBO 3arpsA3HAIOMIMX BEIIESCTB
Ha 3TOM YYacCTKE PEKU MPAKTUUYECKHU HE U3MEHUIIOChH
u coctaBisio 10 uHrpenueHToB u3 14, ucnoiab3ye-
MBIX B OIICHKE KadecTBa BOJbl. Habmromamoch
HeOOJIBIIIOE CHIDKEHHE B BOJE CPEIHETOJOBOTO U
MaKCHUMAaJIBHOTO COJIEpXKaHUS aMMOHHITHOTO a30Ta
1o 2,5 u 6 IIJIK B cTtBOpe BbIIE T. JIOHCKOW U yBe-
nuueHue coeauHeHuid meau 10 6 u 19 IJIK - Hrke
r. Jockoil. Heckonbko yXyAIIUICS PEXKUM pac-
TBOPEHHOTO B BOJIE€ KUCJIOpOJa Huxke T. JIOHCKOM,
MHUHHUMAJIFHAS KOHIICHTPAIIUS KOTOPOTO CHUXKAIACh
B 2019 1. mo 3,79 mr/n. Mano U3MEHWIOCH CpeHe-
rOJI0BOE coziepkaHue (peHOII0B, HUTPUTHOTO a30Ta,
COCJIMHCHHI Kelle3a U OPTaHUYEeCKHUX BEIIECTB (110
BIIKs, XIIK) B 060ux cTBOpax ropoja coeIuHeHHI
Mmenu, Qocdopa dochatoB - Bbime T. JJOHCKOMH,
aMMOHMITHOTO a30Ta - HWke T. JlIoHCKO# u Koieba-
mock B mpenemax 1,5-4 ITIJK, npepsimenue I1JIK
(UKCHPOBAIOCH B OOJNBITHHCTBE OTOOPaHHBIX MPOO
Boibl. KpuTnueckuiéé ypoBeHb 3arps3HEHHOCTH
BOJBI peKu B cTBopax r. JJonckoit B 2019 r. noctu-
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rancst opranndeckumu BemectBamu (o BIIKs) u
HUTPUTHBIM a30TOM BBIIIE TOPOJIa; OPTaHHYECKUMHU
BemectBamu (no BIIKs) - Hmxe ropopa, Makcu-
MajbHBIC KOHIICHTPALIUA KOTOPBIX JOCTUTAIH
ypoBust B3 - 16, 11 u 5 [I/IK cooTBeTCTBEHHO U
Obum  O0yCNIOBJIEHBI COPOCOM  CTOYHBIX  BOJ
OO0 "HoBoMOCKOBKHHM TOPOACKON BOJIOKaHAI".

B 2019 1. B Boge p. JloH HUXKE MO TEUCHUIO Ha
y4dacTke T. J[aHKOB - I. 3aJJ0HCK CHU3WJIOCH KOJTUYe-
CTBO 3arps3HSIOIIUX BeniecTs ot 8-9 1o 1-2 B hoHO-
BBIX CTBOpax T. JlaHkoB u T. JleGensun, ot 6-10 no
3-4 B ocTaNbHBIX CTBOpPAX 3TOTO YYacTKa; a TaKKe
YMEHBIITWIOCH COJIEPYKaHUE COSAMHEHWH MEeAH /10
3HaueHuM Hrke unu B nipeaenax [1JIK. Boga pexu B
(hoHOBEIX cTBOpax r. JlankoB u r. JlebensHp orneHn-
Bajach Kak "YCJIOBHO 4YucCTas", B OCTaJbHBIX CTBO-
pax Ha yuactke T. JlaHkoB-T. 3aJOHCK - Kak "cnabo
3arpsi3sHEHHAA "

Bona OonbmmHCTBa OCTaNBHBIX CTBOPOB BEPX-
Hero TedeHus p. JloH Ha ydacTke r. BopoHex -
c. Hosas Kanutea u Hmxe 1. Boponex (ILIPO) ore-
HUBanach Kak '"3arpssHéHHas". B cTBOpax
r. HoBOBOpOHEX OTMEUalloCh CHM)KEHUE COZepKa-
HUS B BOJIE COCIMHEHHUH jKeie3a IO 3HA4YeHWH, He
npesbimatomux ITJIK. XapakrepHbIMU 3arpsi3Hsto-
IIMMH BEIIECTBAMHU BOJBI PEKU SBISUIHCH B OCHOB-
HOM OpraHWYECKHEe BEIIECTBA, COCTUHECHHS MEIU
(xpome cTtBOpa BhIIE T. HOBOBOpOHEXK), B OTAEIB-
HBIX CTBOpaxX K HUM J00aBJSUICS HUTPUTHBIN a30T,
CPEIHEeT0/I0BbIe KOHIEHTPAIIMH KOTOPOro Kojela-
nuch B npenenax 1-3 TTIK.

KauecTtBo BombI cpennero teuenus p. JoH (cT-
na Kazanckas - r. Kanau-na-Jlony) coxpaHuioch Ha
ypoBHe 2018 T. M OIEHUBAIOCH Kak '3arpsi3HEH-
Has". s BOABI HA OSTOM YYaCcTKE XapakTepHa
3arps3HEHHOCTh OPTAaHMYECKUMHE BEIIECTBAMHU (110
BIIK5, XIIK), coennHeHUsAMU Kene3a, Meu, K HUM
JOOABIISIICS HUTPUTHBIA a30T y cT-1bl KazaHckas;
CPEIHET0/IOBbIe KOHIICHTpAIlMKA KOJIEeOAIMCh Ha
yposHe 1-3 ITJIK.

CoxpaHmI0Cch Ka4e€CTBO BOJBI HUKHETO TEUCHHS
p. o Ha ydactke r. PoctoB-Ha-JloHy - T. A30B.
Bona B teuennn 3-5 et cTaOMIIBHO OIEHHBANIACh
Kak "rpsasHas”. B OTOENbHBIX CTBOPAaX PEKH YMEHb-
IIAJIOCH COJIEP)KaHUE W YHCJIO CIIydaeB NpEeBHIIIIe-
Hus [TJIK coequnennsimu xenesa o 1 TIJIK u 61%;
Memu - o 3HaueHni Hmwke 11K un 8-22%, docda-
tami - 10 2 [1JIK u 75%. 3arpsi3ustonmmu Obutn 10
WHTPEAUEHTOB U3 13, HCMOJB3yeMBbIX B OIICHKE
kauectBa Boabl. B 2019 r. mns BoAwl ycTheBOro
yuacTka p. JloH XxapakTepHOW COXpaHWIIACh 3arps3-
HEHHOCTh OopraHudeckumu semecrsamu (1o bITKs,
XIIK), vedrenpoaykramu, cyiabparamu, B OO0Ib-
ITMHCTBE CTBOPOB K HUM JO0ABISUICS HUTPUTHBINA
a30T, B OTHEJNBHBIX CTBOPAX COCIWHEHHsS >Kelesa,
HUKe T. A30B - (hocathl; CpeTHETOTOBBIE KOHIICH-
Tpanuu konebanuch B mpenenax 1-3 TIJIK, makcu-

MaipHble 3-8 [1JIK. 3arpsa3HEHHOCTh COCTMHCHMSI-
MU MO BOJBI OOJIBIIMHCTBA CTBOPOB T. PocTOB-
Ha-Jlony Obina Ha ypoBHe 2 [1/IK u HOCHna ycroiun-
BBl Xapakrtep. PerucrpupoBaiuch Hanbosee BBICO-
KM€ KOHIICHTPALUU B BOJIC HUKHETO TeueHus p. JJoH:
HedrenpoaykroB (8 I[1JIK) - Bemme 1. PocToB-Ha-
Hony; coemuuenmii meau (11 I[11K), u cynbdaror
(4 ITK) - B gwepre ropoaa, Ha ypOBHE HOBOTO BOJIO-
3abopa; coequnaenmii xenesa (7,5 [1JIK) u dpocdaror
(4 IIIK) - Huxe 1. A30B, HUTpHUTHOTO a3oTta (5 I1JIK)
- Hke r. PocroB-Ha-/{ony.

B rteuenme mocnennux 3-x sger (2017-2019 rr.)
Boga p. Jlon mmwxke T. PoctoB-Ha-JloHYy CcTaOMIBHO
xapakTepusyercs kak "rpsszHas’” (puc. 3.44).

Haubonee munepanusoBaHa Boaa p. JJoH ocra-
&Tcsl, KaKk U B MPEABIAYIIUE TO/Ibl, B BEPXHEM TeUe-
HUU y T. JIOHCKOU U B HIJKHEM T€UEHUU Ha y4acTKe
r. Cemukapakopck - p.n. baraesckuil, roe cpene-
rofoBele BeauuuHbl coctaBiasid 0,995-1140 mr/m,
MakcuMmaiipaele pocturanu 1250-1230 mr/n. Hau-
MeHee MuHepann3zoBaHa (464 mr/m) Boma p. HoH
BbILIE I'. BopoHex.

Cy1miecTBeHHOE HETAaTHBHOE BIUSHHE Ha Kade-
cTBO BOAHI p. JloH okaseiBaet p. CeBepckuit JJoner,
Oepymias Hadasio B benropoxackoit odmactu (L1PO),
MPOTEKAOIIAsl TI0 TEPPUTOPUN Y KPAaWHBI M BIIA1A10-
mas B p. Jlon Ha Tepputopun PocToBckoii odmactu
(FO®0). Hammenee 3arps3HEH B MHOTOJICTHEM
IJIaHe y9acTok peku y ¢. bemomectroe (benropon-
ckasi o0nacTe), BoJa KOTOPOTO XapaKTepH3yeTcs
Kak "3arps3HEHHaA", CPEIHETONOBHIE KOHIICHTpa-
WU 3arps3HSIONINX BEIIECTB B BOJE OBUIM HIDKE
win B npexaenax IIJIK, 3a uckiroueHrneM HUTPUT-
HOTO a30Ta, COCAMHEHUM MeIu U MapraHia - B 2-3
paza npesbrmatonux [TJIK.

KauectBo Bompl benropoackoro BogoxpaHu-
JUIIA B TEYEHHE MHOTUX JIET XapaKTepH3yeTcs
«rpsi3HBIM» Bogamu. B 2019 r. mabmoganace TeH-
JEHIHS YIIyYIIeHNs] Ka4ecTBa BOJABI, 9TO 00YCIOB-
JIEHO CHIDKEHHEM KOJIHMYECTBA 3arps3HSIONINX
BemtectB oT 11-12 g0 9-10 u3 16-TH, UCTIOJIB3yEMBIX
B OIICHKE Ka4yeCTBA BOJBI M YMEHBIIICHUEM CpeHE-
TOJIOBOI KOHIICHTPAIIMA HUTPUTHOTO a30Ta B 000UX
ctBopax 10 S u 8 [IJIK. YMEHbIHIOCh KOTUIECTBO
ciy4yaeB B3 HUTpUTHBIM a30TOM: B CTBOpE 6 KM
Huwke T. beraropon ot 7 go 2 (17-25 IIAK) u 21 km
Huxke T. benropon ot 5 no 3 (10-32 ITAK). IIpuun-
HOH BBICOKOI'O YPOBHSI 3arpsi3HEHHOCTH BoIbl ber-
TOPOACKOTO BOAOXPAHUIIUINA HUTPUTHBIM a30TOM
sBisieTcss copoc crounbix Boj ['YII "BenBomoka-
Han". B 2019 r. yny4dmmnics pexxum pacTBOPEHHOTO
B BOJZIE BOJIOXPAHMJIMINA KACIOPOa, KOHIIEHTPAITUS
KOTOPOT'O HE CHIKanack Himke 5,60 um 6,88 Mr/m B
oboux cTBOpax . benropon.

Boma p. CeBepckuii JloHenr Ha TeppUTOPUHU
PoctoBckoit obmactn B 2019T1. B MHOTONETHEM
TUTaHe CTa0MJIBHO XapakTepuszyeTcs Kak 'rps3Has”
Ha BCEM MPOTSHKEHUU PEKH.
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B 2019 r. gy p. CeBepckuii JloHerr Oblna Xapak-
TEepHOI 3arpsi3HEHHOCTD: B BEPXOBBE
(c. beroMecTHOE) - OpPraHMYECKUMH BEIIECTBAMHU
(mo XIIK), coennHeHUsSIMM MeOW M Maprasua; B
benropoackoM BOJIOXpaHMIIMILE - OPraHUMYECKUMHU
BemecTBamu (110 BIIKs, u XTIK), HUTpUTHBIM a30-
TOM, COEAWHEHUSMH MEIW; B HIDKHEM TEYeHUH
(x. IlommoBKa - yCThE) - OPTaHUYSCKUMH BeEIIIe-
crBami (110 bIIK5 u XIIK), Herenponykramu, coe-
JUHECHUSIMH JKeJie3a, MarHus, HUTPUTHBIM a30TOM,
cynbhatamMu, B OTICIBHBIX CTBOPax M00AaBISLIUCH
(EHOJIBI; CPEHEr0I0BbIE KOHIEHTPAIUK KOTOPBIX
KoJjebamichk B OCHOBHOM B Tipenmenax 1-5 ITJIK, 3a
WCKJIIOYeHHEM HUTPUTHOTO a30Ta B benropojckom
Bojoxpanunuuie 6 km Huxe T. benropon - 8 ITIAK.

B TeueHne MHOrojeTHEro nepuoja Boja MpUTo-
KoB BepxHero Teuenus p.CeBepckuit [onen -
p. Ockom, 1.Craperii  Ockon  (KOHTpOJBbHBIE
cTBOpHI), p. Ockonern (amwke 1. ['yokun) (LIDO) u
BCEX INMPHUTOKOB HIDKHETO TeUeHHs - pek bompmas
Kamenka, ['myOokas, KanutBa, beictpas Kynuapro-
gbs1 (FODO) xapakrepusyercs Kak «rpsi3Has».

B 2019 r. HaOm01a710CH CHIDKEHUE COJICPIKAHMSI
HUTPUTHOTO a30Ta B Boje p. boimxosen mo 3 IJIK,
p. Kopoua go 1 ITIK, p. Ockoin, 1. Ctapeiii Ockon
(xouTpONBHBIE cTBOPHI) 10 2 u 3 [1/IK n yBemnye-
HHUE coeluHeHui mapraHna - p. Ockon (r. Crapsrii
Ocxkou) no 5-8 IIIK, p. Ockonen (Beie r. I'yOkun)
no 4 TIJIK.

B 2019r. Obumm 3aperucTpUpOBaHBI CIydau
BBICOKOH 3arps3HEHHOCTH BOJbl aMMOHUIHBIM a30-
tom 10-18 IIIK (p. Ockon, 7 km Hike r. CTapblii
Ockom) um 10-11 IIJJK (p. Ockon, 25 kM Hmke
r. Crapsiit Ockon); HUTpUTHBIM azotom 12 ITJAK
(p. Ockon, 25 km Hmwke 1. Craperit Ockom), 13-
34 ITAK (p. Ockomn, nrt Bomokonorka), 11-12 ITJIK
(p. Ockomnen, 9 kM HIke T. ['yoxmn; 13-30 [TJIK n
11-15TIAK  (p. Hexxeroms, Bblle W HUXKE
r. lllebexnHO), MPUUMHON KOTOPBIX SBISUICS cOpOC
crounbix Boa MVYII «Bomokanan» 1. Crapsiif
Ockou, I'y6xuHCKHI MYVII «Bonokanany,
OAOQO Jlebenuuackuit  I'OK;  MVII «I'opoackoe
BKX» r. llleOeknHO W TOCTYIUICHHE 3arpsa3HSIO-
IIMX BELIECTB ¢ BOJOCOOPHOM TUIOMIAIH.

B Boze 0OBIIMHCTBA IPUTOKOB BEPXHEIO Teye-
Hus p. CeBepckuil JloHel KpUTHYECKUM IOKa3arte-
JIEeM 3arpsA3HEHHOCTH BOJBI SIBILUICS HUTPUTHBIN
azoT; p. Ockon (KOHTPOJBHBIE CTBOPHI T. CTaphIii
Ockoj1) - aMMOHHUIHBIA a30T, MPHUTOKOB HIDKHETO
TEUYeHHUs] PeKu - cynbdarbl, HWXKE TI'. MUIIEpOBO
(p. I'myOokast) x HuUM O00aBISUICS AMMOHHMKHBIN
a30T, CpEIHEroJIOBble KOHLEHTPAIMH KOTOPBIX
BapbpupoBanu B npenenax 2-10 u 7-8 [IAK, 4-7 u
5 TIIK coOTBETCTBEHHO.

Bacceiin p. Ky6ans. B 2019 r. Boga p. Ky6ans
Ha BCEM IMPOTSDKECHUU PEKH XapaKTepH30Balach Kak
«3arpsa3HeHHas». B crBopax r. HeBUHHOMBICCK BO3-

pPOCTIO CpEemHETOM0BOE CO/Aep)KaHWE COCIMHEHUN
xenesa g0 12 u 9 IIJK, r. Apmasup - 8 u 11 ITJIK;
r. Kponotkus - 9 IIJIK, cr-1e1 Jlagoxckas - 8 TIIK,
30 xm Huxe 1. Kpacnonap - 7 IIJIK; makcumanbHbIe
KOHILIeHTparuu gocturanu 27 u 17,5, 19 u 28, 18,
36,5, 26 I1/IK cooTBeTCTBEHHO.

B 2019 r. nabnromanoch HE3HAYUTENHHOE CHU-
KEHHE COJIEp)KaHUS COCOUHEHWH MeOn B BOJE
p- Kybans 24,5 km Huxe 1. Kpacnomap no 2 I[11K B
CpelHEM M yMEHBIIICHHE MOBTOPSIEMOCTH CIydacB
npesbimenus [1/IK ot 92 no 50%. KauecTBo BOJBI
COXPaHWIOCh KaK «3arps3HeHHas» (puc. 3.45).

XapakTepHbIMU 3arps3HSAIONIIMA BEIIECTBAMH
BOJBI BEpXHEro W cpemHero TedeHus p. Kybawp
(r. HeBururOMBICCK, T. KpacHOmap) sBISIHCH coe-
IUHEHUS MEIH, *Kele3a, B OTHEIBHBIX CTBOpaX K
HUM J00aBJSUTUCH OpraHUYecKue BemiecTBa (IO
BIIK5), HUTpUTHBII a30T U CyJb(aThl, CPEAHErO10-
BbIe KOHIIEHTPAIH KOTOPBIX KOJIEOAINCh B Mpejie-
nax 1-5 ITJK, coequnennii xxene3a 4-12 TTJIK.

Haumenee 3arps3HeHHOH COXpaHSETCS YCThe-
Bast 4yacth p. Kybaup (r. TuxoBckuii - r. TeMprok),
BOJIa KOTOPOU B MHOTOJICTHEM ILIaHE BOJA XapaKTe-
pu3yeTcsi Kak «3arps3HeHHas». CpemxHeromoBbIe
KOHIICHTpallii ~ OONBIIMHCTBA  3arpsi3HSIIONINX
BEIIECTB B BOZIC PEKW HE IOCTUTAIM MIIM HE3HAYH-
tenpHO npesbimany [1JIK, opranuueckux BeUIECTB
(mo XIIK) u coenunennii meau (r. Tempiok) B 1,5-2
paza npesbimanu [TJK.

B 2019r. Boma OONBIIMHCTBA TMPUTOKOB
p. Kybanp omenmBamach Kak «3arps3HEHHas,
p. [lcekync Hmxe r. lopsumii Kmou u p. AOuH,
r. AOMHCK Kak «cnabo 3arps3HeHHas». YBEIU4H-
JIOCh CPEIHEr0/I0BOE€ U MAaKCHUMAIILHOE COJICPKAHUE
COEIMHEHHH JKene3a B Bojae pek: bompmioit 3enen-
gyk (1. HeBuanOMBICCK) mo 12,5 m 35 IIJK, Jlaba
(Berme m Hmke T. JlabwaCck, X. JoryxwueB) 8-11 u
21-35TIAK, benas (m. I'ysepumus, 1. Maiikor,
a. Amamuii) 8-14 u 12-38 T1JIK, T
(r. Xageixenck, x. ®okun) 10-11 u 30-36 IT1K,
Aduric, A6un, Anarym - 4-5 u 6-11 ITIJIK. CHmxe-
HUE COJICp KaHMsI B BOJIC COCTMHCHUN MEH OTMEeYa-
mock B p. Ilcekymc (Beimie m HIke T. [opsumit
Kirou) mo 2 w 3 IIJK, p. [Tmmm (r. XamsbkeHCk,
x. ®okun) no 2 [MJK, p. Anarym Bsime T. KpeiMck
1o 2 ITIK B cpegHem, COeIMHEHUM ITUHKA IO 3HAYE-
Huii, He npepblmaronux IIJIK - p. Amarym Huxe
r. KpbiMck.

XapaKkTepHbIMU 3arps3HSIONIMMHA BEIIECTBAMHU
BOJBI NIpUTOKOB p. KyOaHb SBISIMCH COEAMHEHUS
JKelne3a W MEIU, B OTIENbHBIX CTBOpaX K HUM
nobasnsinuchk oprannueckue Bemiectsa (mo BIIKs u
XTIK).

Pexu Kpbima, Bnagaomue B Uépaoe mope. B
2019 r. B Boge OonmpmuHCTBA pek KppiMa, Bnamaro-
mmx B YEpHoe Mope, BO3POCIN CpPEAHETOIOBBIE
KOHLIEHTpaluu: coequaenuit meau ot 1 go 3 IJIK,
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Makcumanibabie gocturanu 7 IIK - p. Yioy-Y3esb
u 8 IIJIK - p. Kaua; HUTpUTHOTO a30Ta OT BEJTMYUHBI
Hmwxe IIJIK mo 2IIJJK B BOme p. Tapakram
(nrr Cynaxk); oprannueckux BemecTs (1o BIIKs) ot
3Hauennid Hmxe IIJJK mo 2IIJK - p. Yekyr
(c. [IpuBetHoE); opranmdeckux BemecTs (mo XIIK)
ot BesmuuHbl HUxe [TJIK mo 3 IIJK - p. UepHnas
(c. XMEmpHUIIKOE), MaKCUMaJIbHBIC KOHIICHTPAIINH
mocturanu 4, 2 u 7IIJIK coorBercTBeHHO. B
2019 r. monm3miIoch KayecTBO BOAHI pp. Kaua, Uep-
Hasi, [lepekoiika 10 ypOBHS «3arps3HEHHAs; COXpa-
HUIIOCh Ha ypoBHe 2018 T. M XapakTepH30BalIOCh
Kak «3arpsi3HeHHas» - pp. YCkyT, Jlemepmxu,
Anbma u Tapakrtam. CoxpaHujach Ha YpPOBHE
«ycnoBHO uwmcras» Bojga  p. Kyuyk-Y3enOam
(c. Muoropeune), p. butok-Y3en6am (c. Cuactiu-
Boe); «cmabo  3arps3HeHHas» -  p. benbOek
(c. OpyxToBoe) u p. Yiuy-Y3ensb (0,2 xkm k CB ot
¢. CotHEYHOTOPCKOE).

Kak  «3arps3HeHHas»  OLEHWBaNach BOJA
p. Tapakram, p. YekyT u p. leMepnxu, rae 3arpsas-
HSIOUIMMH BEIIECTBAMHU ObUIM 6 MHTPEIUCHTOB W3
12, ucons3yeMbIX B OIICHKE KaueCTBa BOBL.

XapakTepHbIMU 3arpPs3HSAIONIMME  BEIIECTBAMHU
BOJIBI OTUX PEK SBJSUINCH COSAMHEHUS MEIH, Opra-
Hrgeckue BemiecTra (mo XIIK), kK koTopeiM m00aB-
JSUTUCh  HUTPUTHBIA  a30T - p. Tapaktam wu
p. Hemepmxu, opranudeckue Bemecrsa (1o BIIKs)
- p. Tapakram u p. YckyT, cynbdarsl - p. Tapakramn
Y COCMHEHHS )KeJe3a - p. YCKYyT; CpPEeAHEr0/I0BbIe
KOHIICHTPAIMH KOTOPHIX KoJebanuch B mpeenax 1-
3 ITJK, makcumansusie 2-6 TTJIK.

B 2019 r. «ycnoBHO 4HCTOI» OLIEHUBANIACh BOJA
Baxp. Cuactiuoe (¢. CuactinuBoe), «cinabo 3arpsis-
HeHHOI» - Baxp. [laptuzanckoe (c. [laptuzanckoe)
u Baxp. YepHopeuenckoe (c. O3épHoe).

Pexu Kpbima, Bnagaomue B A30BCKoOe Mope.
B tewenne 2016-2019rr. Boma p.Canrup, y
c. [Inonepckoe, cTaOWUIBHO XapaKTepU3yeTcs Kak
«cnabo 3arpsisHEHHas», a y c. [IBypeube mpouzo-
[UIO YXYNIICHUE KA4eCTBA BOJBI IO YPOBHSI «TPs3-
Has», TJA€  3arps3HSAIOMUAMHA  SBISUTHCH 7
WHTPEAUEHTOB U3 12, HCMONB3YyeMBIX B OIICHKE
kauecTBa Bojabl. Hambonee xapakTepHbIMU 3arpss-
HSIONIMMH BEIIECTBAMHU SIBISUIUCH OpraHUYECKUe
BemectBa (o BIIKs u XIIK), gocdatsl, coenune-
HUSL MEIM ¥ HUTPUTHBIN a30T, CPEIHETOI0BIC KOH-
LEHTPAI[MK KOTOPBIX KOJeOaIuch B mpenenax 2-
3 IIAK, nutputHoro azora - 4,5 IIJIK. Kpuruue-
CKOTO YPOBHSI 3arpsi3HEHHOCTH BOJIBI JIOCTUTAIU
COCMHEHHST HUTPUTHOTO a30Ta, MaKCHUMallbHas
KOHIIEHTpalus KoTopbix coctabmsna 7 [IJK. B
2019 r. Boma p. Mansrit Canrup xapakTepu3oBaiach
KaK «3arps3HeHHas», p. buiok-Kapacy - «cmabo
3arps3HeHHass». B Bome OONBIIMHCTBA CTBOPOB
HAOII0ANIC POCT CPEIHEr0JJIOBOM KOHIIEHTPALIUU
coenuaennii meau ot 1 go 3 ITJK, MmakcumaibHEBIE

koHreHTpanuu jgocturaiu 10 ITJIK B cTBOpax
r. Cumdpeponions (p. Manerit  Canrup) ©W  HIKE
nrt I'POC (p. Canrup).

B 2019 r. xauecTBO Boabpl Peog0CUICKOTO BOAO-
XpaHWINIIA COXPAaHWJIOCh Ha YPOBHE «3arpsA3HEH-
Has», a CuMdepornoabCcKoro BOJOXPAHMUIHINA
HECKOJIBKO YJIYUIIWIOCH 10 YPOBHS «c1a0o0 3arpss-
HEHHas», 32 CYET CHIDKEHHS B BOJE COAEPIKAHUS
opranndeckux Beects (10 bI1Ks) no 3nauennii, ne
npesbimaromux [1JIK. XapakrepapiMu st o6oux
BOJIOXPAHWIHIL SIBISUTUCh COEIMHEHHs MeAM Ha
ypoBHe 2 II/IK. KauectBOo BOABI ASIHCKOTO BOJO-
XpaHWIMILIA COXPAHWIOCh HAa YPOBHE IIPOILIOTO
rojia Kak «yCJIOBHO YHCTas.

Bacceiin p. O0b. B 2019 r. B BepxHEM TedeHUHU
p. O0b, Ha yuyactke ot c. DomuHCcKoe 10 T. KameHsb-
Ha-O0u (Anraiickuii Kpail) KauecTBO BOJBI MO-TIPEK-
HEMY OIIEHMBAETCSl KaK «3arps3HEHHas», pexe -
«rpsA3Has». XapaKTEPHbIMHU 3arpsA3HSIONMMU Belle-
CTBaMM ISl 3TOI'0 y4acTKa PEKH SIBJISIOTCS OpraHu-
yeckue BemectBa (no bBIIKs), nedrenmpomykTsl,
COeIMHEHMS JKene3a, PeHOIbI U HATPUTHBIHA a30T.

KauectBo Boabl B cpenHeM Teuenuu p. OOb U B
HoBocubupckom Bomoxpanwmmmmie (HoBocuOmpckas
0071aCcTh) XapakTepu3yeTcs, Kak W B TPEIBITYIIHE
TOABl «TPSA3HBIMM» BOJAMH{, 33 HCKIIOUCHUEM
«3arpsisHEHHBIX» BOJ B mpexenax T. Kommameso.
XapakTepHbIMU 3arps3HSIOMIMMHM  BEIECTBaMH B
cpenHeM TedeHun p. O0b sBisIOTCS  HedTenpo-
JYKTBI, )EHOJBI, COSTMHEHHS MapraHIia, aTFOMUHHS,
B OTZIEJIBHBIX CTBOPAX COCIMHEHMSI MEU U IIMHKA.

Boma p.O0p B paiioHe c. AJEKCaHAPOBCKOE
(ToMckast 061acTh) U B HHKHEM TCUCHHH (XaHTBI-
Mancuiickuii  AO) ot 1. HixkHeBapToBCK 110
r. Canexapn - B GonpimuHCTBE CTBOpOB ¢ 2008 T.
CTaOMIIPHO  XapaKTepU3yeTCs KaK  «TPA3HAD»
(puc. 3.46).

Ha tepputopun Smano-Henenkoro aBTOHOM-
HOT'O OKpyra, B CTBOpax, pacHOJOXECHHBIX B
r. Canexapn (4 kM K 3amagy or ropoaa u 5,1 km
HIKE TOpOZa), Ka4eCTBO BOJBI XapaKTepHU30BaIOCh
KaK «Tps3Has». B mpexenmax HWKHEro TeUeHUS
p. O0bp xapakTepHBIMH 3arpsA3HAIOLIMMU  Belle-
CTBaMHU SBJISIIOTCSI OpraHMYecKue BewliecTBa (IO
XIIK), coemuHeHnss MeIH, [IMHKA, MapraHIla, Pexe
(eHONBI, B HEKOTOPBIX CTBOPax JOOABISIOTCS
He(TEePOIyKTHl W aMMOHUHHBIA a30T. Kpurtude-
CKOTO YPOBHS 3arpsi3HEHHOCTH BOJBI JIOCTUTAIU
COEAMHEHMs Maprasia, jxejaes3a, UHKa U MEIH; B
paiione nrt OkTsa0pbckoe, kak u B 2017-2018 rr.,
HaOmronancst TIyOoKuil AeuIUT PacTBOPEHHOIO B
BOJIe KMCJIOPO/ia, MUHUMANIBHOE COJIep)KaHhe KOTO-
poro cHmxkanock a0 1,06 mr/m.

B 20191. B p. O0p OBUIO 3aperucTpupoBaHo 9
cryqaeB B3 coemunenmsmm  amomuHuEs  (11-
15TIAK), 23 - coemunenusmu Mapranna (31-
48 T1AK), mo ogHOMY CIIy4alo - COEJUHEHUSIMH 1IMH-
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ka (15 ITJIK) u xeme3a (31 I[111K); a Taroke 9 ciaydaes
OB3 coemmaenusmu mapranma (55-160 ITAK), 1 -
coenmuHeHusIMH amromuaus (54 TT11K).

Bopna p. Houayii, nputoka O6M B HI)KHEM Teye-
HUY, Ha TPOTSHKCHUU MHOTHUX JIET XapaKTepH30Ba-
JJach HM3KUM KadyecTBOM, olleHHBaeMbIM B 2019 T.
KaK «rps3Has». CoxpaHsSeTcsl BBICOKMM YPOBEHB
3arpsI3HEHHOCTH BOJABI COSAMHECHMSME xenesa (17-
18 IMAK) m wmapranma (31-40 ITJIK). Xapaxrep-
HBIMH 3arpsI3HSIONIMMHU BEIIECTBAMH B 00OUX CTBO-
pax sBisuuch oprannyeckue Bemiectsa (mo XIIK u
BbIIKs), mHedTenpoayktsl, ¢penonsl. [loBTopsemocTs
cnydyaeB npeBbiiieHuss [IJIK  3arpsisHsionmmu
BemiecTBaMn u3MeHsutack or 58 mo 100%. B
p. Ilony#t B obOoux crBopax r. Canexapa HaOo-
JJics TIyOOKUH ACPUIIMT PacTBOPEHHOTO B BOJIE
KHCIIOpOAa, MHHHMAJILHOE COJIEP)KaHHE KOTOPOIo
cHmwkanock a0 1,00 mr/i, 3aduKcHpoBaHbI Cliydan
B3 coemuaennsmu nuaKa (11-12 TTJIK) 1 Mmapranma
(52-150 ITIK).

Kak u B mpenpinymue roapl, B 2019 r. mansie
peKu, mpoTekaloume B paiione T. HoBocnOmpck,
XapaKTepU30BAINCH BBICOKUM YPOBHEM 3arps3HCH-
HocTu. Bona pex Huxnss EnbiioBka, Kamblenka,
Tyna, EnpuioBka I u EnbuioBka Il onenuBanace kak
«rps3HAsy  (puc. 3.47). KpuTudeckoro ypoBHS
3arpsI3HEHHOCTH BOJBI BO BCEX pEKax JOCTUTAIU
COCJIMHCHHS MapraHiia, B OTJCIILHBIX peKax Hedre-
MPOAYKTHI, COCIWHEHMs [HMHKA, aMMOHUHHOIO U
HUTPHUTHOTO a30Ta.

B p. Ilmrommxa HaOIrOMamach TEHACHIMS YXYI-
IICHUsT Ka4eCTBa BOJIBI OT «TPS3HON» O «IKCTpe-

MaJbHO TPSA3HOM» W3-32  BBICOKOTO  YPOBHS
3arpsi3HCHHOCTH BOJIbl PEKH COCAMHCHUSMHU Map-
raama (60 [TJK), xeme3a (10 ILJJK), uwmHKa

(5 IAK) amromuams (11 IIJIK) u ammonmitHOTO
azora (3 ITAK). IToBTOpsieMOCTh CiTy4aeB IpEBHIIIe-
Hus IIJK cocraBmsna 58-100%. B pekax Tya,
EnenoBka I, Emsnmoska II, IDmommxa, Kamenka
perucTprpoBaiuch ciyyau B3 coeauHeHusMU Map-
ranna - 51-78 ITJIK.

B mienom o 6acceitny O0M Ka4ecTBO BOJBI OITe-
HUBAJIOCh Kak: «cjaabo 3arpssHeHHas» - 8%,
«3arps3HeHHas - 35%, «rpsasHas» - 55%, «IKcTpe-
MAaJbHO Ipsi3Has» - 2% CTBOPOB.

Bacceiin p. UpThim. ExxerogHo mocrtynaromas
n3 Kazaxcrana Ha Ttepputoputo Poccun Bona
p. UpThIlI OIlEHMBaeTCA KakK «3arps3HEeHHas». B
2019 r. mo cpaBHEHHIO C IPEIBIAYLIMM TOJIOM, B
cTBOpax r. OMCK Ka4yecTBO BOJbI HECKOJIBKO YIIyd-
HIMJIOCH JI0 «cnabo 3arps3HeHHoi». Huke mo Tede-
HUIO, HAa TeppuTopuu OMCKOH 001acTH, KauecTBO
BOABI p. IPTHIII XapakTepu3yeTcs KaK «3arps3HeH-
Has», 32 UCKITFOYEHNUEM CTBOpPA, PACIIONIOKEHHOTO B
npexenax r. Omck (0,5 kv HIDke BageHus p. Omb),
TA€ BOJA OLICHMBAETCA KaK «TrpsA3Has». 31eCh e
HaOmronancst TMyOoKuil AeUIUT PacTBOPEHHOIO B

BOJZIE€ KHCIIOPOJla, MUHUMAJIbHOE COJAEepKaHUE KOTO-
poro cHmkanochk a0 1,60 mr/m. Ha stom ydactke
PEKH  XapaKTEPHBIMHU  3arps3HSIOIIMMH  Belle-
CTBaMH SBJIFIOTCA OpraHMYECKHE BellecTBa (10
XIIK), coenuneHus Meau, Maprasiia, B HEKOTOPBIX
cTBOpax jgoOamisrorcst (¢eHonbl. B 2019 . Obln
3apeructpupoBan 1 cnydait B3 coenuHeHUs MU
Memu (31 I11AK), 3 cinygas DOB3 coennHEHUSAMH
mapranna (61-87 ITAK) u 1 caywait OB3 anbda-
I'Xar (7 1AK).

B mpenenmax TromeHckoit obiacTd  Boda
p. UpThIn oneHnBaeTCs Kak «rpsa3Hash». Xapakrep-
HBIMH 3arpsA3HAIOIIMMH  BEIIECTBAMU SIBIISIOTCS:
opranndeckue BemectBa (o XIIK), coemmHeHMS
MENW, Mapraiua, B OTAEIbHBIX CTBOpax H00aBis-
IOTCSl JIETKOOKHCIISIEMbIE OpPraHWYECKHE BellecTBa
(mo BIIKs), coemuuenus sxene3a. Kpuruueckoro
YPOBHS 3arpA3HEHHOCTH BOJBI JOCTUTAIIN COEMHE-
Hus Mapranmna. B 2019 r. B ctBopax 1. TobGombck
onuT0 3apeructpuponad 1 ciaydait B3 anmpda-I' XTI
(4 1K), 2 cnyuas B3 coegmnenusmu meau (31-
32 IIK), tpu cioyuyas OB3 coenuHeHusiMH Map-
ranna (52-169 I1/1K).

Ha teppuropuun Xantsi-MaHCHIICKOTO aBTOHOM-
HOT'O OKpyTra KadecTBO BoAbI p. pThIm xapakTepu-
3yercsi Kak «rps3Has». Kpuruueckoro ypoBHA
3arpsi3HEHHOCTH JOCTUTAJIM COCIMHEHHs JKelesa,
MeaM, IMHKA, Mapraiia. B cTBopax HUKHEro Tede-
Hus WpTeimia 3apeructpupoBansl: 1 ciydait B3 coe-
muHeansmu Mapranna (33 ITIJK), 1 cmywait B3
coenuHeHUSIMHE Kene3a (38 TTJIK).

B mHoronetHem miane Ha teppuropun Caepa-
noBckol, Kyprancko#i, TromeHckoit u YensOuH-
ckoil  oOmacreit  Hambosee  3arps3HEHHBIMHU
coxpausitores peku Ucetb, Muacc u Ilbimma.

Bona p. Hcerb, npoTekaroias Ha TEPPUTOPUHU
Caepmiosckoit, Kypranckoit u yactuydHo TromeH-
CKOW oOmnacTeif, Ha NPOTHKCHUH AIUTEIBHOTO
nepuoja OIICEHMBACTCS HHU3KHMM KadeCTBOM Kak
«rps3Has». B BepxHeM TedeHUH, B palioHe
r. Exatepun0Oypr (7 xm u 19,1 kM HIDKE) Ha MPOTSA-
KEHHH TIOCIEeTHUX 8 JIeT Bojia CTaOMIIBHO XapaKTe-
pU3yeTcs Kak «dKCTpeMaibHO Tps3Has» (puc. 3.48).
Kputnueckoro ypoBHS 3arpsA3HEHHOCTH BOJBI
JOCTHTAJIU JIETKOOKHCIISIEMbIe OpraHUYeCcKUe Bellle-
crBa (o bIIKs), HUTPUTHBIA 1 aMMOHUHHBIN a30T,
COeJIMHEHMS Maprania, pocdarel, HeQTEIPOTYKTHI.
10 u3 15 MHTPEANCHTOB, UCIOIL3YEMBIX B OIICHKE
Ka4ecTBa BOJBI, SIBJISUIMCH 3arps3HsomumMu. [losro-
pseMocTh ciydaeB mnpessiieHus: [TIJK cocrasusiia
83-100%. B 2019 r. B uepre c. Ucerckoe ObuI 3ape-
ructpupoBan 1 cinyudaii B3 HedTenpoaykramu
(47 IAK).

B 2019 r. xagectBo Boabl p. Muacc, mpoTeKaro-
el B YemssOMHCKOM 00JTacTH OIICHUBACTCS KaK «Tpsi3-
Hasp». XapaKTepHBIMU 3arps3HSIOIIMMH  BEIIECT-
BaMH ABJISIFOTCS coenuHenns Maprania (7-12 T1J1K),
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Puc. 3.48. li3MeHeHue cpefHEro10BbIX KOHIEHTPAUUI OTAEIbHBIX HHIPEAUEHTOB U KauecTBa Boabl p. MceTb
a) 7 xm HIKe T. ExkarepunOypr, 0) 19,1 kM Hinke r. EkaTepuHOYpr 32 MHOTOJICTHUI ITEpHO.
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memu (2-3 TIIK), muaka (3-4 IT1K), pexe opranu-
geckne BemectBa (mo XIIK), HeTempomyKTHL.

Kputnueckoro ypoBHs 3arpsA3HEHHOCTH  BOJBI
JIOCTUTajgul B Pa3HbIX CTBOPAaxX COEAUHEHUS Map-
raHua, HePTEenpoAyKThl, AMMOHHMUHBIA  a30T.
IToBrOopssiemocTs  ciiydaeB  mpesbunenus  IIJIK

coctaBisuia 58-100%. B cpeanem TteueHuu, B psije
cTBOpOB (B mpeaenax AprasuHckoro u lllepriaes-
CKOTO BOJIOXPAHWIIUIN, a TAaKXe B CTBOPE BHIIIE
noc. [loneraeBo) BojJa XapakTepu3oBajach Kak
«3arpa3HeHHas». Kpuruueckoro ypoBHs 3arpsi3HeH-
HOCTH BOJABI JOCTHTAJO COJIEpKaHHE B CTBOpE
AprasuHckoro Bogoxpanmaumma (r. Kapabamr) coe-
IUHEHWH Meaw, IIMHKa, Mapranma. HawmOomee
3arps3HeHa p. Muacc B mpeaenax T. UensOuwHCK
(«rpsi3Has»), TIOE KPUTHUECKUMH IOKa3aTelIsIMU
Ka4yecTBa BOJIBI SIBIISUIUCH JIETKOOKHUCIISIEMbIE Opra-
Huyeckue semectsa (o BIIKs), docdatsl, coenu-
HEHUs 1LIMHKA, B CTBOpe 23 KM HWXKE Tropoja
JI0OABIISITACH HEPTETTPOTYKTHI.

B 2019 r. p. IIsimma, mpoTekaromas mpeumy-
HIECTBEHHO MO TeppuTopuu CBepaioBCKOW 00ia-
CTH, B MHOTOJETHEM IulaHe B (OHOBOM H
KOHTPOJIBHOM CTBOpPAax I'. bepe30oBCKHUi XapakTepu-
3yeTCsl «AKCTPEMaJIbHO Tpsi3HON» Bogou. Kpurtuye-
CKAMH 3arpsi3HSIONIMMH BEIIECTBAMH  SBJISUINCH
aMMOHUHHBIM U HUTPUTHBIA a30T, OPraHUYECKHE
BemtecTBa (110 bIIKs), coenqunenus mapranna, Meau,
[MHKA, HUKeNs, Qocdarbl. B HEKOTOPHIX CTBOpax
BO/Ia XapaKTepH30Bajach KaK «3arps3HEHHAs» U
«rpsi3Hasy. KputudeckuM TmokazaTeneM KadecTBa
BOJIBI, XapaKTEPHBIM TOJBKO JJISI HHKHETO TEUCHUS
p. [IpliMa, SBJISNIMCH  COGMHEHHMS MapraHia, ¢
MOBTOPSIEMOCTHIO ciyyaeB mpesbimeHus [1JIK 92-
100%. B 2019r. B wepre nrt. boranaguHckuit
(Tromenckas oOmactp) ObuT 3apeructpupoBan |
ciyuait B3 coemunenusamu mapranmna (45 T1I1K).

B nenom mo Gacceitny MpThina kauecTBO BOJBI
OIICHMBAJIOCh KaK: «ciabo 3arps3HeHHas» - 2%,
«3arpszHeHHas» - 33%, «rps3Has» - 62%, «IKCTpe-
MaJIbHO Tpsi3Has» - 3% CTBOPOB.

Bacceiin p. Enuceii. B 2019 r. xagecTBOo BOMIBI
p. EHuceii B BepxXHEM u cpeHEeM TeUeHUH (Ha Tep-
putopuu Pecrybnuk TriBa, Xakacus u KpacHosp-
CKOTO Kpas) B OonpmMHCTBE CTBOpOB (84%)
OIICHMBAETCSl KaK «3arpsA3HEHHas»; B CTBOpPax
r. AGakaH - KaK «ciabo 3arps3HeHHas». Hanboin-
MW BKJIAJ B 3arpsA3HEHHE IOBEPXHOCTHBIX BOJ
BHOCSAT: coequHeHus kene3a (mo 4 I1JIK), amromu-
Hus (2 1K), denonsr (mo 3 I[IAK), B cTBOpax
KpacHosipckoro  Bomoxpanmnuma (B  paiioHe
p-1. YcTh-AbOakaH) T0OABISIOTCS COSTUHEHUS Kall-
MUS, HIKE TI0 TEYCHHIO OPTaHWYECKHE BEIIeCTBa
(mo XIIK). B nHmwxuem teuennu p. Ennceit, Ha Tep-
putopun KpacHosipckoro kpas u TalMbIpCKOro
aBTOHOMHOTO Okpyra (T. JlyauHka) Boja xapakrte-
pU3yeTcs KaK «3arpsA3HEeHHAs» U «TPsI3HAD.

B kaudectBe BOnbl NpUTOKOB Pp. EHuceit B
2019 r. u3aMeHeHU He MPOM3OIILII0, BOJA XapaKTe-
pu30Ballach OT «3arpsi3HeHHOW» (pp. Tamca, Aba-
kaH, Acku3, Yiitbar, Tyum, Mana, Ks3pui, Os,
Ty6a, Kassip, Kusup, /I»xeob, Kan, Prionast, by3uwm,
ITonxamennas TyHnrycka, Enoryii, Epaunmo, bosb-
moi Ae, 03. bonbmoe KBI3BIKYIBCKOE) T0 «Tpsi3-
Hoit» (pp. Kebexx, Hpba, Crima, Kaua, Vispka,
03. [llupa).

B 2019 1. B Oacceiine p. EHuceii Obiio 3aperu-
cTpupoBano 6 ciayudaeB B3 coenuHeHusmMu Meau
(3143 I1AK), 4 - coemmnenusamu nwmHKa (11-
14 T111K), 1 - coemuuennsmu Mapranmna (33 IT1K).

Kak m B mpenpimymue ToOfApl, KadecTBO BOJBI
p. Hmxnsas Tysrycka (2,6 km Hmxke moc. Typa)
XapaKTepHU30BaJIoCh Kak «rpsi3Has». B 2019 r. 3necs
ObUIO 3apeructpupoBaHo 2 ciydas B3 coenauHeHu-
ssmu menn (36-43 TT1AK) u 1 - coennueHus M IMHKA
(14 T1AK).

Bcero mo 6Gacceitny p. Enucett 8 2019 1. ObutH
3aperucTpupoBansl ciayyau B3: coeanHeHusMU
maprania (33 I1JIK) - p. Kaua; menu (31-43 I11K) -
pp. Kapabyna, Kamenka, Yamoben, bory4anckoe
Bojoxpanmwmiie; 1 ciywait OB3 coenmHEHHSIMEI
menu - 55 TIJIK.

CoxpaHujoch Xxopoillee KaduecTBO BOJibl bpart-
ckoro 1 Ycrb-Uimmcekoro Bopoxpanuiaum. Bona
OoybIIMHCTBa CTBOpPOB bBpaTckoro BogoxpaHu-
JIUINA OIIEHUBAETCS KaK «YCJIOBHO YHCTas»; B CTBO-
pax B paiioHe T. bpaTck - «cimabo 3arps3HEeHHAas»; B
Ycrp-MnuMckoM BOAOXPAHUIIHIIE - KaK «yCJIOBHO
gyycTtas» B INyHKTax OHepreTuk, CenaHoBoO,
[ITamanka, DaydaHka, B OCTANbHBIX MMyHKTax - Kak
«cnabo 3arpsa3HEHHas»; B KOHTPOJBHBIX CTBOpPaX
c. Ycre-Buxopesa u . Urupma, B 000ux cTBOpax
1. CyBOpPOBCKHH - KaK «3arpA3HEHHAN.

Bona p.BuxopeBa B 2019r. B paiioHe
r. BuxopeBka XxapakTepusyeTcs Kak «3arps3HEH-
Has»; y 1. YekaHOBCKUH - «c1a0o 3arpsi3HEHHAN; B
paiione c. KoOIsikoBO — coXxpaHMIach Ha ypOBHE -
«rps3Has. KpuTHaeckoro ypoBHS 3arpsi3HEHHOCTH
BOABl JOCTHTanM: B p. BuxopeBa B paiioHe
c. KoGmsikoBo u B uepte r. BuxopeBka Bo1opacTBo-
puUMbIi  cynbdaTHBII ~ JNWUTHWH;, B pailoHe
¢. KobnskoBo - mo0aBIsInCh aMMOHUMHBIA a30T,
opranudeckue BemiecTna (mo XI1K).

B 2019 r. na Teppuropun Taitmsipckoro Jlon-
raHo-HeHenkoro MyHHUITUTIAIBHOTO paifoHa OBLTH
BO30OHOBIIGHBI HAONIONEHUS 3a 3arps3HEHUEM
MTOBEPXHOCTHBIX BOA B OacceiiHe p. [Isacuna. Kaue-
CTBO BOIBI peK OacceifHa XapaKTepusyercsi Kak
«3arpsisHEHHas» U «rpssHas». B pp. dangsikan,
Awmbapnas u Hopuibckas ObIITH 3aperHCTPHUPOBAHBI
cryqan B3 coemunenmamu wukens (12-36 I1J1K),
kammus (3 [1J1K). Boma p. lllyuss (r. Hopumsck,
MocT 4epe3 yi. ['opHas) oneHuBaeTcs Kak «3arpsis-
HEHHas, T1e 3apuKcupoBaHo 9 ciaydaeB B3 coenu-

148 0O630p cocmosiHUSI U 3a2psi3HeHUsT OKpy»arouwieli cpeldbi 8 Poccutickol ®edepayuu 3a 2019 200



3.3. 3aepssHeHUe no8epxHOCMHbIX 800

HEHHUSIMH HHKEIA, 2 - COCAWHCHUAMH KaaMus u 3
cinyuas OB3 HedrenpomykraMu.

Bacceiin p. Jlena u p. Koasima. BonHsie 00b-
exThl OacceitnoB pek Jlena m Kombsima pacmoino-
KeHbl Ha Tepputopun Cubupckoro ¢enepaibHOro
OKpyra, BeIylled OTpaciibl0 KOTOPOTO SBISIOTCS
YepHas W I[BETHAas METAJUTyprHsl, XUMHYEcKas,
He(hTeXUMUICCKas, MeTamuroo0padaTeIBatOIIas,
AJIEKTPOIHEPTETHUYECKAsT W JP. OTPACIH TMPOMBIIII-
nenHocT. Ha ¢opMupoBaHue mOBEpXHOCTHBIX BOJI
OacceitnoB pek Jlena n Konbima, kpome cOpoca
CTOYHBIX BOJI 3HAUMTEIHHOE BIUSHHE OKA3bIBAIOT
00J10Ta ¥ MTOI3eMHBIE BOJBI.

Bacceiin p. Jlena. XapakTepHbIMU 3arpsA3HsIO-
IIMMH BEIIeCTBAaMH BOABI p. JIeHbI 1 ee OacceiiHa Ha
MPOTSHKEHUU TIOCICAHUX JIET SIBIISIOTCS OpraHuye-
ckue Bemectsa (no BIIKs m XIIK), coenunenus
METaJUIOB: JKeJe3a, MeIW, IUHKA, B OTAEIBHBIX
CTBOpaX K HUM JOOaBISIOTCS COEAWHEHHUS Map-
ranma, Gperoasr, HeGTenpoayKTEl. CpeaHeroI0BEIe
KOHIICHTpaIlMK OOJBIIMHCTBA TIOKa3aTeneil Kade-
ctBa B 2019 r. BapeupoBanu B npenenax 1-4 ITIAK.
[Ipu 3TOM MakcHMaJbHBIC KOHIICHTpAIUU ObLTU
3HAYUTENBHBIMH W COCTaBJSUIM: OPTaHUYECKHX
BemecTB (o XI1IK) - 9 [1/IK; coenqunenmii sxene3a -
7 K, memu - 15 TIJIK, nmuaka - 10 I[TAK, dbenonos
- 24 TIK. Boga p. Jlena, r. flkyTck cTaOMIBHO Olle-
HUBAaeTCA Kak «3arpssHeHHas» (puc. 3.49).

B 2019 1. B p. JIena r. SIkyTck o psay WHTpenu-
eHTOB HaOoaamoch npepsiiieHue [1JIK: opranuye-
ckux BemectB (mo XIIK) - 52%; coemmnHeHuit
Mapranua - 25%, uunka - 30%, xxenesa - 32%, meau
- 78%.

Bopna p. JIena B paiione p.m. Ilenenyit onexnusa-
eTCsl KaK «3arps3HeHHas .

Kax «rps3Has» xapakrepusyercs BoAa ydacTKa
p. Jlena B paiione r. OJeKMHUHCK, T1I€ CPEIHETO0-
BbIE KOHIIEHTPAIlMM COCTABISIM: OPTraHUYECKUX
BemecTB (Mo XIIK) u coemuuenuit menu 2 ITAK;
muHkKa - 4 [1JIK, ¢enonos - 5 [IJK; MmakcumanbHOe
cojepxaHue mpu dToMm mocturaio 6, 4, 9, 10 ITJIK
COOTBETCTBEHHO; YHCIIO CIIy4aeB IPEBbIMICHUS
IIJK xoTopsiMu m3MeHsIoch OT 57% (opraHude-
ckue BemectBa (o XIIK) u coenmuuenust meau) o
71% (coenunenus uHKa) U 86% (heHoIbI).

B 2019 r. xagectBo Bombl p.JleHa B cTBOpax
r. Kupenra, c. Ycrb-kyT, p.n. Kauyr xapakrepusy-
eTCsl Kak «ciaa0o 3arps3sHeHHAS.

Pexa Koabima. B 2019 r. kauectBo moBepx-
HOCTHBIX BOJ OacceliHa KolbIMBI BapbUpOBao, Kak
U B OPEIBIIYIINE TOAbl OT YPOBHA «3arps3HeHHAas
(p- Kyny, n.Kyny; p.Omna, n. Ona) o ypoBHS
«rps3Has» Bona (p. Komemma, m. Yere-CpenHekan;
p. Opotrykan m. Oporykan; p. Tenke, 1. Hembko0a;
p. OMuak, 1. TpaHCTIOPTHBIN; p. Jebun,
n. Arognoe; p. Taya, cTanok). B  paiione
n. Cpennekan Boja p. KombimMa xapaktepusyercs

HU3KAM Ka4eCTBOM W OIIEHHWBAETCS KaK «TPs3HAI)
(puc. 3.50).

XapakTepHbIMUA 3arps3HSAIONUME  BEIIECTBAMHU
BoJibI p. KonbiMa 1 pek e€ OacceiiHa sSBISIIICH coe-
JIMHCHUS XKelie3a, MeIH, IIUHKa, HePTenpoayKTOB, B
OTIETHHBIX PEKaX COSAMHCHIS CBUHIIA.

B ©Oaccetine p. Komeima B pazmmubbie  ¢a3bl
BECEHHETO ITOJIOBOJbS €XKETOTHO PETHCTPUPYIOTCS
CIy4yau BBICOKOTO U SKCTPEMAaJbHO BBICOKOTO
YPOBHSI 3arpsA3HEHUSI BOABl COCIUHECHUSIMH METall-
JIOB: MEAM, MapraHila, CBHUHIA; B3BEIICHHLIMU
BemectBamu. B 2019 1. B Bome p. Kombima, HIDKe
. Ycrb-CpelHeKaH —KOHIIEHTpalud  COEIUHEHUM
ceuHna gocturanm 3 [IJIK, mapranna - 59 ITJIK;
p. OMuak, 1. TpaHCIOPTHBIM CcOEIUHEHHH Map-
ranna - 36 [IAK, meau - 48 IIJIK; p. Oporykan
. OpoTykaH coelWHEHUU Maprasma - 45, 65, 83,
85 ITJIK, cBuHma - 5, 6 I1/IK, B3BeIICHHBIX BEIIECTB
- 307, 391 mr/m; p. Ona, m. Ona coequHEHU Meau -
45 TIJK; p. Tayii, n. Tanok coenMHEHUH CBUHLA
3,8 IIK, mapranna - 35 ITIJK, meau - 105 TIAK;
p. Tenke, mn. HembkoOa B3BEIICHHBIX BEUICCTB
203 mr/n, coequnenuii ceunma - 7,5 IIJIK; menu
54 TIJAK; p. Kyny, n. Kysy B3BemIeHHBIX BEIIECTB
280 mr/mm.

Bacceiin p. Amyp. KadecTBO MOBEpXHOCTHBIX
BoJ OacceifHa p. AMyp U €ro MpPUTOKOB (HhopMHUpY-
€TCSl B CYIIECTBEHHO PA3IUYAIOIINXCS IO TEPPUTO-
pun Oacceitna TIPUPOTHBIX YCIIOBHSIX.
AHTpoTIOTeHHasT Harpy3ka, BKJIIOYAIOIIAs BIMSHUC
PYIOHOCHBIX ¥ KOJUIGKTOPHO-IPEHAXHBIX BOJI,
CTOYHBIX BOJ[ 30JIOTO- M YIJICJOOBIBAIONIUX IIPE]I-
MOPUSATHI, IPOMBIIUICHHBIX HEHTPOB U Ap., pacipe-
JiesieHa 1mo 6acceiiny HepaBHOMEPHO.

[Tocnemuune roapl COXpaHsIeTCs TEHACHITHS K CTa-
OmIM3anM W CHIDKCHHUIO 3arpsi3HCHHOCTH BOJIBI
OOJIBIIIMHCTBA BOJHBIX OOBEKTOB B 0Oacceline
p. AMyp. B 2019 r. yBenu4unoce KOJIUIECTBO CTBO-
POB, B KOTOpPBIX BOJAa XapaKTepU30BaJaCh Kak
«3arpsi3HEHHAs», HECKOJIBKO Pexe (PUKCHPOBATUCH
CTBOPHI, BOZIa B KOTOPBIX OIIEHUBAIACh KaK «TPsi3-
Has» W JUIIb B €IUHAIHBIX CTBOPAX KaK «IKCTpe-
MaJbHO TPSI3HAS.

K mnaumbonee xapakTepHBIM 3arps3HSIONIIM
BelecTBaM OacceiiHa B 2019 r. OTHOCHIINCEH COENU-
HEHUs aJTIOMUHUSA, XKeJe3a, MapraHiia, MeId U opra-
Hudeckne BemecTBa (o XIIK), npessmmenne 1K
KoTopbIMU Habmomamu B 82, 80, 69, 64 u 71% 1poo
COOTBETCTBECHHO.

Pexa Amyp. B nociennue necsrunerue Habmro-
JTAeTCsl CHUKEHUE COAepKaHUs COCIUHEHUN MeTall-
JIOB B OOJBIIMHCTBE CTBOPOB  HAOJIOJCHUU.
MHoOTOJETHIST AWHAMHUKA YPOBHS 3arpsS3HEHHOCTH
p. AMyp B paiioHe T. AMypPCK OCHOBHBIMH 3arpsi3Hs-
IOIIMMU BellleCTBaMU MOKa3aHa Ha puc. 3.51.

KauectBo BoABI p. AMYp NpaKTHUECKH O BCEMY
TEUYCHHIO CTabuUIM3upoBanack, HauuHas ¢ 2011 r.,
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Ha YpOBHE «3arpsi3HEHHas». MakcHuMasbHbIE KOH-
HEHTpaIlli HauOoJee XapaKTepHBIX 3arps3HsIo-
IIMX BEIIECTB HE MPEBBILIANIN COCOUHEHUH Kele3a
11 IIAK, amomunuss - 16 [1JK, wmapranma -
18 I[IAK, meau nocturanu B KOHTPOJIBHOM CTBOpE
7 xm Hxe T. HukomaeBck-Ha-AMype B €IMHUYHOMN
mpoOe ypoBHs BeIcOokoro 3arps3aenus 37 [1JIK.

B 2019 1. xagecTBO Bombl p. UnTa (IIPUTOK P.
Wuroga B ee cpeanem tedenun) B ctBope 0,2 kM
BBILIE YCThSI, TJI€ OCYLIECTBIISIETCS COPOC CTOYHBIX
BOJ, T.UnTa XapaKTepU30BaJOCh KaK «TPA3HASNY,
YTO 00YCJIOBJIEHO BBICOKHUM COJIEP)KaHUEM HHUTPHT-
HOTO a30Ta, MaKCHUMaJlbHAs KOHLEHTpALMs KOTO-
poro  nocturaina 25 IJIK, CpeaHeroioBas
npessimana [IJIK B 5 pas.

Pexa bepe3oBas B XabOapoBckoM Kpae Ha
ydacTke Hibke c. PeopoBKa OTHOCUTCS K MalbIM
BOJIHBIM OOBEKTaM C XPOHHYECKUM BBICOKHM YPOB-
HeM 3arpsasHeHHocTd Bojbel. B 2019 1. Boma mo-
MPEeKHEMY XapaKTEepHU30Balach KaK «Ips3Has».
Kpurtnueckoro ypoBHsI AocTUrana 3arpsi3HEHHOCTh
BojbI p. bepe3oBas B myHkTe Hike c. degopoBka
HUTPUTHBIM a30TOM U COEIMHEHHUSIMH allOMUHUS,
MaKCHMaJbHbIE KOHIEHTPAIIMHA KOTOPBIX IOCTUT AN
YPOBHS BBICOKOT'O 3arpsi3HEHUSI U COCTaBIsIn 13 u
11 ITIK cooTBETCTBEHHO.

Pexa Yepnas ke c. CepreeBka MHOTHE TOJIBI
HAXOJUTCS TOJ BIHMsIHHEM COPOCOB CTOYHBIX BOJ
npennpusatusmu  JKKX 1. Xabaposck. B 2019 .
3arpsI3HEHHOCTHh BOJBI PEKH HECKOIBKO CHU3MIIACH,
BOJIa U3 «IKCTPEMAJIBHO TpsA3HASH MEepenuia B KaTe-
roputo «rpsizHasy». llo-mpexxHeMy «3KCTpeMalbHO
BBICOKOI» COXPaHWJIACh 3arpsi3HEHHOCTb BOJBI
p- UepHass aMMOHHIHBIM a30TOM, CPEJHEr0/10Bast
KOHIIeHTpanus kotoporo gocturaia 6 [1/IK, a max-
cumanbHas - 26 [T/1K.

Bona p. launas B Oacceline p. Yccypu B 30HE
BIIUSIHUSA r. ApceHbeB Ha MPOTSKEHUU
MHOTOJIETHETO  MEpHOJa  OLEHUBAETCA  Kak
«3KCTPEMAJIBHO TpsI3HAs», YTO CBA3AHO C BBICOKOM
3arpsI3HEHHOCTHIO OPraHNYECKUMH BEIIECTBAMH T10
BIIKs mo 23,1 mr/n. 3arps3HAOIINMH BEIECTBAMHU
sBisiack 11 w3 17 HaOnromaeMbIX WHTPEIUCHTOB
(puc. 3.52).

B uenom, B 6acceiine p. Yecypu B 2019 1. nipe-
BaJMPOBAIIM «3arpsi3HEHHBIE» BOJbI, HECKOJBKO
peXe «TpsI3HBIEY.

Bacceiin SInonckoro Mmops

CremneHnp 3arpsA3HEHHOCTH pek OacceiiHa SmoH-
CKOT'O0 MOpSI OTJIMYAETCs] 3HAYUTEIbHOM KOHTPACT-
HocThio. B 2019 1. B Oacceitne QurcupoBaiuch
BOJIHBIE OOBEKTHI OT «CJabo 3arpsi3HEHHAas» BOAA
(Bepxuee Tteuenue p.Pymnas, p. IlocTeimeBka wu
Ip.) a0 «rpssHas» (p. KneBnmuanka, Hmke cOpoca
CTOYHBIX BOJ MPEIIPHITHIA T. ApTeM).

B 2019 r. B bacceiine npeobnananu «3arpsa3HeH-
HbIe» (42,5% cTBOPOB) U «TpsizHBIE» (36,5% CTBO-

pPOB)  TIOBEPXHOCTHBIE BOJBL.  3arps3HAIONINE
BEILECTBA B 3aBUCHUMOCTU OT CTBOPa HAXOJWIHCH B
IIMPOKOM uHTepBasie oT 4 no 13 unrpenuentos. B
p- Pynnas Ha y4acTKe 1 kM HIKE
p-n. Kpacnopeuenckuit u 1 km Bbiue 1. ['openoe,
Kak W B TPONUIOM TOJy, Oblna 3aduKcHpoBaHa
OUYEHb BBICOKASI 3arPsI3HEHHOCTh BOJBI COCIUHEHU-
ssMu 1IMHKa, B cpenneM 59 u 17 ITJK. Konnenrpa-
oMy coenuHeHmii kagmus pocturaaud 4 u 2 IIJIK,
COeIMHEHMH MapraHua (B cTBOpe 1 KM HMXKe
p-ni. Kpacnopeuenckuii) - 49 I11K.

KauectBo Bompl p. KHeBnuanka B cTBOpe | KM
HIWXE T. ApTeM, KaKk U B IPEAbIAYLINE TOAbI, XapaK-
TEPU30BAJIOCh «TPSA3HOI» BOJIOH, TJI€ KPUTHUECKOTO
YPOBHSI 3arpSA3HEHHOCTU JTOCTUIajdd HUTPUTHBIN U
aMMOHMIHBIN a30T. MakcUMalIbHbIE KOHUEHTPALUN
HuTputHOro azora gocturanu 12 ITJIK, coemune-
Hui xenesa - 16 [1JIK, opranmgeckux BemecTs (110
BIIK5) - 9,40 mr/n, Mmunepanuszanuu - 5041 mr/i.

Pexu KomapoBka u PakoBka, KOTOpbI€ Haxo-
JITCSL B 30HE BIUSHUS I'. Y CCYpUICK, MO-TIPEKHEMY
XapaKTepU3yloTcd «3arpsi3HeHHoW» Bogo. 11-12
UHTPEIUEHTOB U3 15, HCIONB3yeMBIX B OLIEHKE
KayecTBa BOJBI, SBISUINCH 3arpsA3HAIOMMMH. B
OTHeNbHBIX Tpobax p. PakoBka m p. Komaposka
3naueHus BIIKs okl cocramsinum 5,90 u 5,20 mr/m,
koHueHTpanuun B Bojne ACIIAB pocturanmu 6 u
7 K.

Pexn o. Caxanun. B 2019 . Boga 72,5% ctBo-
poB B CaxanmHCKOW 00JIaCTH XapaKTephu30Balach
KaK «3arps3HEHHAS.

XapaKTepHbIMH 3arpsi3HSIONIMMU  BEILECTBAMU
MOBEPXHOCTHBIX BOJ OCTPOBA SIBJISIOTCA COEAUHE-
HUS JKele3a, MeAM W MapraHia, MOBTOPSEMOCTh
npesbimenus 1K, koropeimu B 2019 1. nocturana
73, 71, u 70% cootBercTBeHHO. B 47% mpo0 peru-
CTPUPOBAIUCH CIIy4aH 3arpsi3HEHHOCTU PEYHOU
BOJIbI oprannyeckumMu BemectBamu (o XI1K).

B uenom ans pek o. CaxanuH cpeaHEroaoBbIE
3HAYEHUsI KOHIIEHTPAlUi COCTAaBIISIU: COEAUHEHNUN
xkenesa - 4 IIIK, menn u mapranna - 3 [IJIK. Mak-
CHUMAaJIbHBIE Pa30Bble KOHIICHTPAMH COEIMHEHUH
s)kenesa nocturanu 17-27 ITJIK - B p. OxuHka B myH-
kre T.Oxa, p. buprokan B uepre 1. BocTouHbIH,
p. Uepnas B ueprte r. lloponaiick, p. IlyraueBka,
Beimie 1. [lyraueBo, p.Poratka, Bbime r. FOxHO-
Caxanunck; coequaenuit mean - 23 I1/IK - B p. Ban,
eanHUIHOH mpooe B p. Oxunka - 54 I1/IK, coennne-
Huid Mapranma - 27 [1JIK B oTaenbHBIX mpobax B
Boze p. Kpacnas, p. Haiiba, p. Cycys. B p. Oxunka
B myHKkTe T. Oxa B 2019 1., Kak ¥ B OpeaplayIIne
JeCATUIETHS, GUKCHPOBAIACh IKCTPEMAIBHO BBICO-
Kasg 3arpsA3HEHHOCTh BOABI HE(PTETPOIYKTaAMH O
416 IIJIK mipu cpeaneromoBom 3Hauernn 89 I1J1K.

Pexn moayocrpoa Kamuarka. B Teuenue
2010-2019 rr. kxayecTBO BOALI  OOJBIIMHCTBA
HaOII0JaeMBIX peK momyoctpoBa Kamyarka xapak-
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Puc. 3.52. I3MeHeHnE cpeTHET0I0BBIX KOHIIEHTPAIIUH OT/IEIbHBIX MHI'PEANEHTOB M KauecTBa BOJIBI
p. Jaunas, B uepTe I. ApCEHBEB 32 MHOTOJIETHHH MEPHOT
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3.3. 3aepssHeHUe no8epxHOCMHbIX 800

TEPHU30BaJIOCh KaK «3arps3HeHHAs». XapaKTepHBIMU
3arpsI3HAIONIMMA BEIIECTBaMU SBJISIOTCS HedTe-
npoayktel. Hambonee 3arps3HeHa HedTenpomyK-
TamH Bofa B OacceiiHax p. Kamuarka u p. O3epHas,
ot 2 II/IK B pexax 1-1 Mytnas, KiroueBka, [1not-
HuKOBa, KpacHast u 1p. 10 ypOBHS IKCTpEMaTbHO
BBICOKOTO 3arpsi3HEHUS BOJIHBIX 00BEKTOB OacceitHa
p. OzepHas.

B 2019 r. B pekax Apaua, 1-1 MytHnas, Ilapa-
TyHKa, beicTpas u np., a taxke B p. Kamuarka Ha
yuactke oT 1. Ko3sIpeBck 10 ycThsl PUKCHPOBATUCH
CJIy4au BBICOKOT'O 3arpsI3HEHUS BOJIBI (PEHOJIAMH.

g pex moiryocTpoBa XapaKTEpHBIMHE 3arps3Hs-
IONTMH BEIIECTBAMH Ha MPOTSHKEHUM MHOTHX JIET
COXPAHSIOTCS COCTUHEHUS MEJIH.

YpoBeHb 3arpsi3HEHHOCTH MOBEPXHOCTHBIX BOJ
Ha Teppuropun PegepaibHbIXx OKpPyros Poccuiic-
Kkoii deepanuu M BXOAANIMX B HUX CYOBLEKTOB
Denepanuu (CKOPPEKTUPOBAHHBIE JaHHBIE 3a 2018 T.)

[IpoMbIIIEHHBIE  TIpenNpUATHS, CcOpachIBaio-
IIMe B BOJHBIE OOBEKTHl HEOUHUINEHHBIC WM HEZO0-
CTaTO4YHO-OYMIIICHHBIE CTOYHBIE BOJIBL,
coJiepKalllie OrPOMHOE KOJUYECTBO 3arps3HsIo-
IIUX BEIIECTB Pa3NUYHOW CTETNEHW TOKCHYHOCTH,
CO3/Ial0T AHTPOIIOTEHHYI0 HAarpy3Ky Ha KadecTBO
BOJIHBIX OOBEKTOB CTPAHBI.

B lenTpansnom ¢penepansHom okpyre (LHPO)
COXpaHseTCsl HalpsDKEHHas SKOJIOTHYECKas CHUTya-
IIUs1 Ha BOJHBIX 00bekTax Brmagmmmpckoir, MockoB-
ckoii, Ps3anckoii, Tynbckoit obnacted, KauecTBO
BOJIBI OIIEHMBAETCS KaK «TPSA3HAs», COCTABIIIONINX
COOTBETCTBEHHO 76,5; 56,7; 40; 71,4% cTBOpOB.
KauectBo BOABI OONBIIMHCTBA BOIHBIX OOBEKTOB
(53-96% ctBOpOB) benropoackoit, bpsHckoit, Bopo-
Hexxckol, MBanosckoi, Kamysxckoii, KoctpoMckoid,
Jlunenxoit, Opnockolt, Pssanckoi, CMOJICHCKOMH,
TamboBcko#t, Tmepckoii, SpocmaBckoii obOmacTeit
OLICHMBACTCSI KaK «3arps3HeHHas». « IKCTPEeMalIbHO-
TpsA3HOW» BONOW XapakTepusyrorcs 3% CTBOpPOB:
p. Boiimera, MockoBckoii 00i.; p. YHnomnka, Bnaau-
MHUPCKOH 00JT.

B Cesepo-3anaanom d¢enepaibHOM OKpyre
(C3®0O) B MHOTONECTHEM IUIaHE OOJBITHHCTBO
BOJIHBIX OOBEKTOB XapaKTEPU3YIOTCSl «3arpsi3HEH-
HBIMU» Bojamu. Hambosiee BBICOKUM YpOBHEM
3arpsI3HEHHOCTH BOJBI OLIEHUBAIOTCS BOJIHBIE 00B-
eKkThl Bomoronckoit obmactu: 72,2% - «TpsS3HBIEY,
2,8% - «dkerpemanbHO TpsizHBIE) (p. [lempMa,
r. Cokoi). Mansie peku MypmaHCKoO# 00acTu cTa-
OWJIbHO OLIGHUBAIOTCA HU3KMM KaueCTBOM BOJBI:
1,7% CTBOPOB - «IKCTPEMANIBHO T'PSI3HBIEY.

B HOxnom ¢enepanbnom okpyre (FOPO)
BONHBIE OOBEKTHl AcTpaxaHckod u PocroBckoit
obmactett (90,9 u 79,7% COOTBETCTBEHHO) XapakTe-
PU3YIOTCS KaK «TPS3HBIE». Y IOBIECTBOPHTEIHLHBIM
KaueCTBOM BOZBI XapaKTepH3yeTcsl OOJBIIMHCTBO
BOJHBIX 00bekTOB PecmryGiuku Anpiresi, Kpacunonap-

CKOTO Kpas W Bomrorpaackoil o0iacTH, XOPOITHM
Ka4eCTBOM OIIEHWBAIOTCSI BOJOTOKH W BOJOEMBI
PecnyOmuku Kpoim, rae 23,1% cTBOpOB - «yCIOBHO
qucThiey, a 30,8% - «ci1abo 3arps3HEHHBICY.

HaumMenee 3arps3HeHbl BOJIHBIE  OOBEKTHI
CeBepo-KaBka3zckoro denepaibHOro oxpyra
(CK®O). boapImmMHCTBO CTBOPOB Ha BOJHBIX 00B-
ekrax [larecrana (60%) u KabapmuHo-bankapckoit
PecnyOnuku (71,4%) oLleHUBAIOTCS Kak «3arpss-
HEHHBIEY.

s moBepxHocTHBIX BoA Pecrybnnku CeBepHast
OceTusi-AnaHnsg XapakTepeH IIHPOKHUNA JMana3oH
KadecTBa BOJBI OT «ycIOBHO wuctoi» (47,1%),
«cmabo 3arpszHeHHOW» (17,7%), «3arpsA3HEHHOI»
(11,8%) mo «rpszHO» (23,5%); CTaBpOIOIBECKOTO
Kpas - oT «cnabo 3arps3HeHHoi» (27,8%) no «dkc-
TpeMaJbHO TpsA3HOI (5,5%).

Ha Ttepputopun IIpuBoJikckoro ¢eaepaib-
Horo okpyra (II®0O) xavyecTBO BOJ OOJBIIMHCTBA
BOJIHBIX OOBEKTOB OIICHHBAJIOCh KaK «3arps3HEH-
Has», cocraBisromue B PecnyOnmkax: bamkopro-
ctaH - 75%, Mapuii 21 - 66,7%, Mopaosus - 60%,
Tartapcran - 80%, Yamyptckoit - 84,6%, Uysari-
ckoit - 100%; Ilepmckom kpae - 93,3%; B obmacTsx:
Kuposckoit - 89,7%, Hwuxeroponckoit - 49,5%,
OpenOyprckoit - 87,5%, Ilenzenckoit - 72,7%,
Camapckoit - 51,5%, CapartoBckoit - 76,9%, Yibs-
HOBCKOH - 92,9%. Bomgubie 00BEKTHI C «TPSI3HOI
BOJI0# cocTaBsiy B Pecrybnukax bamkoprocran -
13,5%, Mapwmit On - 33,3%, Mopmosus - 40%,
Tatapcran - 20%, Yamyprckoil - 15,4%; Ilepm-
ckoro kpas - 6,7%; obnacteit: Hmkeropoackoi -
20,5%, OpenOyprckoit - 8,34%, llenzeHckoi -
27,3%, Camapckoii - 48,5%, CaparoBckoii - 23,1%,
VYabstHOBCKOH - 7,10% cTBOpOB.

Ypanbsckuii deaepanbubiii okpyr (YPO) B
MHOTOJIETHEM TIUIaHE XapakTepusyeTcs Hawmbolee
BBHICOKUM YPOBHEM 3arpsI3HCHHOCTH IMOBEPXHOCT-
HBIX BOJI. Bce BOgHBIE OOBEKTHI, PaCIONOKCHHBIC
Ha tepputopun fImano-Henenkoro u Xantsi-Mas-
CHUICKOI0 aBTOHOMHBIX OKpYroB, a Takxke Kypran-
ckor (93%), CepmioBckoit (69%), TroMmeHCKOM
(78%), Uensouuckoit (53%) obmacreit B MHOTOJIET-
HEM TIIaHE OLIEHUBAIOTCS KaK «Tps3Hbie». B CBepn-
JoBCcKOM obactu 5% BOIHBIX 00BEKTOB: p. MceTs 7
u 10xm wmwke 1. Ekarepunbypr; p. [Ibimma,
13,1 Beime u 2,6 kM HUXKE T. bepe3oBckuii oneHnBa-
FOTCS KaK «3KCTPEMAaJIbHO TPSA3HBIEY.

B Cubupckom denepanbuom oxpyre (CPO)
KaK «TPSI3HBIEY OIEHUBAIOTCS TTOBEPXHOCTHBIC BOBI
HoBocubupckoit — 82% u Tomckoii — 68% obnacteit.
BonpmmacTBO BOAHBIX 00BeKTOB PecnyOnuk: ToiBa
(67%), Xakacus (65%); kpaé: Anraiickoro (68%),
Kpacnosipckoro (81%); ob6macreit: KemepoBckoit
(72%), Omckoit (75%) XapaKTepH3yIOTCS «3arpsi3-
HEHHOI» BOJOH. «YCIOBHO YHCTBIMI» WA «CJIa00
3arps3HEHHBIMU» BOJAMH OIIEHUBAIOTCS ITOBEPX-
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HOCTHBIC BOIBI Ha TeppuTopuu PecmyOmmk: Anrait
(66%) u Xaxacus (25%), a Taxxe obmacreit: MpkyTt-
ckoii (84%) u Kemeposckoii (18%).

Ha teppuropun J[a/ibHEBOCTOYHOIO (peaepalib-
HOro okpyra (I®O) kak «rpsi3HBICY» OLECHUBAIOTCS
nmoBepxHOCTHBIE Boabl B [IpuMopckom m Xabapos-
CKOM KpasiX, a Takke B CaxammHcKol 001acTH, «IKC-
TPEMAIBHO TPSA3HBIMI» SIBISIFOTCS COOTBETCTBEHHO
2,2, 2,0, 2,5% crBopos. KauecTBo BO1 OONBITMHCTBA
BOJIHBIX OOBEKTOB OLICHHBAIOCh KaK «3arpsi3HCH-
Has», cocraBisitomne B PecrmyOmukax: Bypsitus —
69%, Caxa (Sxytu) — 85,4%; xpaeB: 3abaiikaib-
ckoro - 75% u Kamuarckoro — 89,7%; EBpelickoii
aBTOHOMHOM objacTu - 61,5%; obmacreli: Maragan-
ckoil — 67,9% n Caxanuuckoi — 65% cTBOpPOB.

3.3.2. T'udpoduor02uUecKkasn oyeHKa
COCMOAHUA NPECHOBOOHBIX
o0sexmos

lMunpoOronorunyeckre HAONIOACHHUS 32 COCTOS-
HUEM MPECHOBOJIHBIX 3KOCHUCTEM IPOBOISATCS II0
OCHOBHBIM JKOJIOTHYECKUM TIOKa3aTensiM: (UTO-
TUTAHKTOHA, 300ILJIaHKTOHA, Nepu(uToHa U 3000€H-
toca. Kaxnmprii m3 HuX HabmomaeTrcs 1o psgy
MapaMeTpoB, IMO3BOJISIFOINMX I0JydaTh HH(OpMa-
MO O KOJUYECTBEHHOM M Ka4eCTBEHHOM COCTaBE
SKOCHUCTEM MOBEPXHOCTHBIX BOJ PA3IUYHBIX PETUO-
HOB Poccun.

[lo nmaHHBIM HAONIONEHUN PACCUUTHIBAIOTCS
0000IIIeHHBIE THIPOOHOIOTHUECKUE WHICKCHI, Ha
OCHOBE KOTOPBIX IPOBOJUTCS OIEHKA KadecTBa BOJ
o naTuba/uIbHOM IIKaje: OT 1-ro kjacca -
«YCIIOBHO YHCTBIE» OO 5-r0 Kjacca - «IKCTpe-
MAaJbHO TPSI3HEICY.

BrusitHue 3arps3HeHHs Ha BOJIHBIE OOBEKTHI
MO>KHO BBIPA3UTh TAKXKE UePe3 KaTerOpruu dKOJIOTH-
YECKUX Tpajaluii, B KOTOPHIX MOTYT HaXOJHUTHCS
9KOCHUCTEMBI. [Ipn 3TOM MO Mepe pocTa Harpy3KH
3arps3HEHHs Ha BOAHYIO Ccpely HaOIromaercs
IOCJIEIOBAaTEIbHOE U3MEHEHHE COCTOSHHUS BOIHBIX
JKOCHUCTEM. B 3aBUCHMOCTH OT Harpy3Kud Ha BOJ-
HYIO CpeIy, Pa3iuvaroT CIEAYIOIIHe IOCIIeI0Ba-
TeTbHBIC TPAAIINN COCTOSHHUS DKOCUCTEM:

 OKOJIOTHIECCKOE 0J1aronoyyuune;

 aHTPOTIOT'CHHOE IKOJIOTHUYECKOE HANPSIKEHHE;

e AHTPOTIOTCHHBIN PKOJIOTHUECKHI perpecc;

e AHTPOTIOTCHHBIN METabOJIMYCCKUI perpecc.

[IpumeneHue mpu OIEHKE KadecTBa TTOBEPXHOCT-
HBIX BOJI PA3JIMIHBIX ITOIXOJIOB - TT0 MITKAJIe KauyecTBa
BOJ M KaTETOPHUH IKOJIOTHICCKHUX TPaNaIliii COCTOs-
HHSI DKOCHUCTEM JIae€T BO3MOXKHOCTH OOBEKTHBHO OIl€e-
HUBATh COCTOSHHE BOJIHBIX OOBEKTOB CYIIIH.

OLleHKa COCTOSTHUSI MPECHOBOJHBIX AKOCUCTEM
0 THAPOOMOIOTHYECKIM TokasarensMm B 2019 .
mpoBeneHa Ha 123 BogHBIX 00BekTa, B 202 ruapo-

omomornyeckux myHkTax 1 300 ctBopax. Habmroze-
HUS 33 COCTOSIHUEM IOBEPXHOCTHBIX BOJ CYLIH IO
TUAPOOUOTIOTHYECKUM Toka3aTenssM B 2019 1. ocy-
miecTBsUIUCh B 17 cyobexTax Poccuiickoit denepa-
ouM, B TOM uyuciae B 9 oOmactsax (Amypckas,
AcTtpaxaHckas, Wpkyrckad,  JleHuHrpazackas,
ITckoBckas, Mypmanckas, Hukeropoackas, Camap-
ckas, Epeiickas AQO), B PecnyOmmkax bypstws,
Kapenus, Tarapcran, Caxa (SIkytus), B 3abaiikaib-
ckoM, KpacHosipckom m XabapoBCKOM Kpasx, a
takke B r. Cankr-IlerepOypr.

OCHOBHBIMH 00BEKTAMU HAOIIOIECHUS SIBIISJICH:
Kackaa BOJOXpaHWiIuIl Ha p. Bonra, pexu JleHa,
Enucett, Anrapa, Amyp n CeneHnra, BOIHbBIE 00b-
exthl roponos: Cankt-IlerepOypr, Kazanb, Actpa-
xaHp, TonbsarTH, Mypmanck, Kpacnospck, Uwra,
Camapa, Hwxuuit Hosropog u IlerposzaBojck, a
TaK)Ke TpPaHCTpaHUYHBIE BOAHBIE O0BEKTHI: [ICKOB-
ckoe u Uynackoe o3epa, pexu [1a3z u Amyp.

B 2019 r. npocnexuBaroTcsa Cleayronme u3me-
HEHUS B COCTOSIHUU U 3arps3HEHUH BOJHBIX 00BEK-
TOB IO THAPOTPaUIECKUM PETHOHAM.

bapenueeckuit  zuopozpagpuueckuit  paiion.
KauyectBo BOA OONBIIMHCTBA BOAHBIX OOBEKTOB
pernoHa Ha npotrsokeHun 2008-2019 rr. coxpans-
JIOCh HEU3MEHHBIM U BapbHUPOBAIOCH OT «YCIOBHO
YHCTHIX» JI0 «CIIA00 3arpsA3HEHHBIX» C MEXI0J0-
BBIMHU KOJIeOaHHUSMU B MpeJieiax Kilacca KauecTna.

B 2019 r. mo mokazarensaM (GUTOILIAHKTOHA, 300-
IUTAaHKTOHa M Makpo3ooOeHToca BoAsl pek Hora,
Bure, HuBa, ByBa COOTBETCTBOBaIM «YyCIOBHO
YUCTBIM» M «CIIa00 3arpsA3HEHHBIM» BoAaMm. Bombl
o3epa Uynosepo u p. JIoTTa mo nmokazatensimM GuTo-
TUTAHKTOHAa M 300IUIAHKTOHA XapaKTepHU30BaUCh
KaK «yCJIOBHO YHCTBIE» M «cl1a00 3arpsa3HEHHBIEY,
0 XapaKTePUCTUKaM 3000€HTOCA - KaK «TPA3HBIE.

buonenosbr  pek HaTCO—ﬁOKH, Konoc—ﬁoxn,
HaMa—I?'IOKH, HyOTTH—fIOKH, Ileuenra, AKKuM,
Jlorra, Kona, Kuna; Bepxnerynomckoro Bogoxpa-
Huuima u o3ep Umanapa, bonsioe, CemeHOBCKOE,
JlenoBoe, Komozepo xapakTtepu3oBamnuch «ciabo
3arpA3HEHHBIMID BOJIaMHU B MIOBEPXHOCTHBIX CIIOSIX,
MIPUIOHHBIE TOPU3OHTHI ATHX BOJIHBIX OOBEKTOB 10
XapaKTepUCTUKaM 3000€HTOCa OTHOCHINCH K
«3arpsi3HEHHBIM» U «3KCTPEMAIbHO TPSI3HBIMY.
DKOCHCTEMBI 3TUX BOAHBIX OOBEKTOB HAXOISTCS B
COCTOSIHUM ~ aHTPOTIOTE€HHOTO  3KOJIOTHYECKOTO
HanpsoKeHHs. B XapakTepucTuke MpUIOHHOTO CIIOS
[Iporoxku Canbmu-SpBu HaMeTHUIACh TEHACHLHUS K
YIy4LIEHUIO €€ KadecTBa, Tak B 2019 . ee BoabI
COOTBETCTBOBAIM «CJIa00 3arps3HEHHBIM», B TO
BpeMsl KaK B IPEeABIAYIIEM IOy 0XapaKTepHU30BaHbI
«rpsi3HBIMKY». Boael pexkn Pocra mo mokasatensam
(PUTOTUTAHKTOHA W 300TUTAHKTOHA COOTBETCTBOBAJIH
«3arpsi3HEHHBIMY, M0 XAPAKTEPUCTUKAM MAaKpO300-
OeHTOCa - «TPA3HBIM». DKOCHCTEMa PEKH WCIBITHI-
Ba€T aHTPOIOTEHHBIN KOJIOTUYECKUI perpecc.
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banmuiickuit zudpozpagpuueckuini paiion. Hau-
0oJiee 3arpsS3HEHHBIM BOAOEMOM paifoHa I10 IMoKa3a-
TensiM 3000eHToca siBisercsa [lerpo3zaBojckas ryba
OHexcKoro o3epa, BoJa MPUAOHHOTO CII0S KOTOPOi
B 2018-2019 rr. xapakrepu3oBanach Kak «3arpss-
HeHHas» (B 2017 1. - «rpsizHas»). OHEXKCKOE 03epo
OTHOCHTCS K KCEHOTPO(HBIM BOI0EMaM, B KOTOPBIX
(hakTHYEeCKN OTCYTCTBYIOT OTJIOKEHHSI OpraHude-
CKOTO BEIIEeCTBa B 0CaJKaX, YTO HE MO3BOJISACT IOJI-
HOLICHHO pa3BHUBAaThCs (payHe MakpozoobenToca. [1o
NoKa3aTesisiM (UTOIUIAaHKTOHAa KadecTBO Box Uya-
ckoro u IICKOBCKOTO 03ep YIYYIIHIOCH OT «Ci1abo
3arpsi3HEHHBIX» 10 «YCJIOBHO YHCTBHIX», aHAJOTHY-
Has TEHAGHIMS OTMEYeHa B Kiacce KadecTBa
MOBEPXHOCTHOTO CJIosi OHEXKCKOTo 03epa Mo MOoKa-
3arensaM 3ooriaHkToHa. [lo mokasarensM 3001u1aH-
KTOHa KauecTBO BoJ Uysackoro u IIckoBckoro ozep
COXpaHAETCS HEM3MEHHBIM U COOTBETCTBYET «ci1abo
3arpsisHeHHEBIM» (2015-2019 1T.).

B 2019 r. xauectBo Boa pex Hernuuka, lllys u
Jlococunka (B patione r. I[leTpo3zaBojick) - BOAOTO-
KOB, nuTaromux OHEeXCKoe 03epo, COXPaHsIIOCh Ha
YPOBHE «CJIa00 3arps3HEHHBIX).

Kacnuiickuii  zudpozpagpuueckuii  paiion.
HaGumroteHns mpoBOAMITNCH HA KAaCKaJIe BOJTOXPaHH-
nuu p. Bonra u ee kpynHbix nputokax. I1o mokasa-
TelnsiM  (UTOIUTAHKTOHA BOXBI | OpPHKOBCKOTO U
Yebokcapckoro Bogoxpanwmmmy B 2017-2019 rr.
XapaKTEepPU30BATINCH KaK «C1a00 3arpsi3HEHHBIEY.

Boner CaparoBckoro n KyiObIeBCcKOro BOJI0-
XpaHWIHI] 10 TIOKa3aTensM (HUTOIUIAHKTOHA, 300-
wiaHkToHa u nepudurona B 2017-2019 rr.
OIIEHUBAJIKCH KaK «C1a0o 3arpsi3HeHHbIe». [IpuaoH-
HBI€ CJIOM BOJIbl, OILIEHMBAEMbIE MO IOKa3aTessiM
3000eHTOCa, B 2019 r. oTpa3znim M3MEHEHHE Kade-
CTBa BOJ B OTAENBHBIX CTBOpax. Tak, B cTBOpax
CapaToBCKOrO  BOJIOXpaHWIMINA B  pailoHe
r. TONBATTH Ka4yecTBO BOJ YJIYULIMIIOCH OT «3arpsis-
HeHHbIX» B 2018 T. 1m0 «cnmabo 3arps3HeHHBIX» B
2019 r. YoydieHue KauecTBa BOJ 1O MOKa3aTEIsIM
3000eHTOCa OBUTO OTME4YeHO Ha pekax Konmypua,
Yarpa, Camapa, Kpusyma, Cox, bonsmoit Kunens
u 3ail. YXyallleHue KadyecTBa BoJ - Ha peke Yana-
€BKa: 10 TIOKa3aTeNsiM 3000eHToca OBLIO OTMEUEHO
B cTBOpe KyHOBIEBCKOro BOJOXpaHWINIIA B paii-
OHE T. 3eJICHO/IONBCK OT «Ca00 3arpsa3HEHHBIX» B
2018 r. 1o «3arpsa3HeHHbIX» B 2019 1.

KauecTtBo Box B paiione r. Actpaxanp B 2017-
2019 rr. Mo ToOKa3zaTenAM COCTOSHHS (QHUTOILIaH-
KTOHa HEe M3MeHMIOoCh. Boael pykaBoB KambIzsk,
Byzan, Kpusas bBonna, Kurau, Axtyba xapakrepu-
3YIOTCS KaK «ciaa0o 3arps3HeHHbIey». KadecTBo BoA
M0 TIOKa3aTeNsIM COCTOSHHUS 3000€HTOCAa COOTBET-
CTBYET «3arpsi3HEHHBIM.

B menom 3HaYMTENBHBIX W3MEHEHHUH COCTOSHUS
pPacCMOTPEHHBIX BOJHBIX 3KOCHCTEM HE IPOM30-
nuto. CocrosiHMe sKocHcTeM Bomkckoro kackana

BOJIOXPAHIIUI XapaKTePU30BAIOCh KaK aHTPOTIO-
TeHHOE JKOJIOTUYECKOe HAIPSDKEHUE C DJIEMEHTaMHU
3KOJIOTHYECKOTO perpecca.

Kapckuii zudpozpagpuueckuii paiion. B nepuon
2015-2019 rr. 0 COCTOSIHUIO 300ILUIAHKTOHA, 300-
Oenroca u nepudutroHa Boas! p. Enuceii (B paiione
r. KpacHosipcka) u p. bepe3oBka xapakrepu3oBa-
JINCh KaK «C1ab0 3arpsi3HEHHBIEY.

ITo moka3atensiM 300IUIAHKTOHA W TNEpUPHUTOHA
Bozbl p. EHnceit B paitone r. JluBHOTOpcK B 2018-
2019 IT. COOTBETCTBOBANM «Ca00 3arpsi3HEHHBIM», &
0 MOKa3aTenlsiM Makpo3000€HTOca - «3arpsa3HeH-
HBIMY.

Bonpbl ycTheBBIX yuacTKoB pek Mana, bazanxa u
EcaynoBka B 2015-2019 rr. mo mokasarensiM 300-
OeHTOCa  XapaKTepU30BalMCh KaK  «YCJIOBHO
YHUCThIE», a 10 MOKa3aTeNsIM 300IJIaHKTOHA U MepHU-
(uToHa - KaK «ciabo 3arps3HeHHbIe». B (hoHOBOM
cerMeHTe BOABI p. bazamxa mo mMmokazaTeisiM 300-
IJTAHKTOHA ¥ TepH(PHUTOHA XapaKTePH30BaINCh KaK
«cnabo 3arpsa3HEHHBIE», MO IOKa3aTelsM 3000€H-
TOCa — KakK «ycJoBHO umcThie». B peke bepe3zoBka
Ka4yecTBO BOJI [T0 BCEM HAOJI0JaeMbIM MOKa3aTemsIM
COXPaHMUJIOCH M COOTBETCTBOBAJIO «CIIa00 3arpss-
HeHHbIM» B 2018-2019 rr.

[To mokazarenmsM 3000eHTOCA HambOJIEe 3arpsi3-
HEHHBIM BOJHBIM O0OBEKTOM IJaHHOTO THAporpadu-
yeckoro paioHa sBiserca p.Kawa: ee Boasl B
MIPUIOHHOM CJIO€ XapaKTEePH30BAIUCH KaK «Tps3-
Heie». [lo mokasaremsM mepuduTOHa W 300IUTAH-
KTOHa COXPaHAITCA «cnabo 3arps3HEHHBIMUY.
M3menenuit B cocrossHuu 3kocuctemMbl B 2015-
2019 rr. He OBUIO BBISBIICHO.

B 2019 rr. Bomet Hpkyrckoro u bpatckoro
BOJIOXPAHIJIUII B MTOBEPXHOCTHOM CJIO€ TI0 ITOKa3a-
TeIsIM (PUTOIIAHKTOHA XapaKTEePHU30BaJIHMCh Kak
«cmabo 3arps3HEHHBIEY, 10 TI0Ka3aTes s M 300IUTaH-
KTOHa - KaK «YyCIIOBHO YHCThIe». KadecTBo BOJ
p. Aurapa B paiione ropoaos UpkyTck u AHrapck
10 BCeM HaOI0aeMbIM MOKa3aTelsIM COXPaHUIIOCh
Ha MPEXHEM YPOBHE, IOBEPXHOCTHBIA CIOW IO
MOKa3aTessIM 300IUIaHKTOHA XapaKTepPU30BaJICs KaK
«YCIIOBHO YHCTBIE», TT0 COCTOSHUIO (PUTOTUTAHKTOHA
B TPHUIOHHOM CJIO€ M 3000€HTOCa - KakK «ciabo
3arpsi3HEHHBIEY.

N3menenuit B cocrositHuu 3kocucreM HMpkyt-
ckoro u bparckoro BOmOXpaHWIMIN, a TaKXke
p- Arrapsi B 2014-2019 rr. He OBUTO BBISBICHO.

B 2017-2019 rr. HaOmomamoch yXyHAlIeHUE
KadecTBa BOJ p. JKuma mo mokasareisiM 300TUTaH-
KTOHA OT «YCIIOBHO YHCTBIX» JIO «clabo0 3arps3HeH-
HBIX», A7 peku bonblnas pedka mo mokasarensm
3000€HTOCAa OT «YCJIOBHO UHCTBIX» -0 «ciabo
3arpsI3HEHHBIX». AHAIOTHYHAS AMHAMUKA OTMEYeHa
Ha p. Typka mo moka3zaTensM 300IUTAHKTOHA U 300-
oenroca. [IporuBononoxHas quHAMUKA (OT «ciIabo
3arpsiI3HEHHBIX» BOJ JI0 «yCIIOBHO YHUCTHIX)) 3apETH-
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CTpUpOBaHa Ha P. Y/1a 1Mo MoKa3aTessM 3000eHToca
1 (PUTOTUTAHKTOHA.

B menom cocTtosiHue OHOIICHO30B OOJNBIIMHCTBA
BOJIOEMOB ¥ BOJIOTOKOB JaHHOTO THIporpadude-
CKOTO paiioHa coxpaHseTcsi 0e3 CyIIeCTBEHHBIX
W3MEHEHWI KadecTBa BOJIBI, BApPbUPYS B Ipelenax
KJlacCa W CJIOXKHMBIIETOCS COCTOSIHHS JKOJIOTHYE-
CKOM OOCTaHOBKH - OT IKOJIOTHYECKOT0 OJIaromoiry-
Yus 0 OKOJOTHYECKOTO perpecca. BrIsBIeHBI
IIOJIOKHUTECIBHBIC TCHACHIIMNW H3MCHCHHA Ka4dyeCTBa
BOJ Ha pekax This, Typka U COCTOSHHS 3KOCUCTEM
psina nputokoB p. Enmcelr — bepes3oska, Ecay-
noBKa 1 baszauxa.

Bocmouno-Cubupckuii zuopozpaghuueckuit
paiton. B 2019r. Haubomee 3arpsA3HEHHBIMU
BOJHBIMH OOBEKTaM paliOHa SBISUIMCH 3aJIUB
HeenoBa u p. Jlena Ha nByX HaOmOmaeMbIX TYyH-
ktax. KauecTBo Box p. JIeHa Ha BceM MpOTSHKEHUH
OBLIIO OJTHOPOJHBIM: MPUAOHHBIC BOABI XapaKTepH-
30BAIMCHh KaK «3arpsS3HEHHBIC», IMOBEPXHOCTHBIN
CIIOH - «c1abo 3arps3HeHHbIeY, aHATIOTHYHAs CUTya-
ys OblIa XapakTepHa Uil Box 3amuBa Heemnoa. B
2019 r. xa4ecTBO MPUAOHHOTO CIOS 3aIMBa YIIyd-
IMHUJIOCHh OT «I'PA3HBIX» OO0 «3arpA3HCHHBIX». Kaue-
CTBO BOJX peku JleHa CHU3MIOCH B paiioHe
noc. Kroctop 0T «ycIOBHO YHCTBIX» JI0 «3arps3HEH-
HBIX» [0 TIOKa3aTelsiM 3000€HTOCa, a B paiioHe
cradnmuu XabapoBa - OT «CJIa00 3arpsA3HEHHBIX» JI0
«3arpsI3HEHHBIXY.

Ha p. Komuuk-lOpars kadecTBo BoAbI MO IOKa-
3aTeNsiM (UTOIJIAHKTOHA XapaKTepPH30BAJIOCH Kak
«cnabo 3arps3HEeHHBIE», MO TOKa3aTelsiM 3000eH-
TOCa - YXYOUIMJIOCH OT «YCIOBHO YHCTBIX» JIO
«cnmabo 3arps3HEHHBIX». B 03. Menkoe cocTtosiHue
9KOCHCTEMBI HE W3MEHWJIOCH, BOJIBI B TIOBEPXHOCT-
HOM U TIPHIOHHOM CJIOSX XapaKTEePH30BaJNCh KaK
«ci1abo 3arpsA3HEeHHBIE» (TTOBEPXHOCTHBIN CIION B
2018 1. - «ycnoBHO 4YHCTBIEY»). COCTOSHUE DKOCH-
CTEM COOTBETCTBYET JKOJOTHYECKOMY OJIaromoiy-
YHUIO C DJIEMCHTAMM aHTPOIIOICHHOI'O HAITPSXKCHUA.

CocTtossHMe BOAHBIX JKocucteM p.JleHa w
3anuBa HeenoBa cOOTBETCTBOBAJIO IKOJIOTHIECKOMY
AQHTPOIIOTE€HHOMY HaNpsSKEHUIO U IKOJIOTHIECKOMY
perpeccy COOTBETCTBEHHO.

Tuxookeanckuii cuopozpaguueckuit paiion. B
2019 r. xauecTBO BOJ p. AMyp OT I. brarosemienck
o r. HukomaeBck-Ha-AMype IO COCTOSHHUIO 300-
TUTAHKTOHA HE M3MEHWJIOCH: BOJa OIICHUBAIach Kak
«YCJIOBHO YHCTasD» B CBOpPaXx, BHIIIE TOPOJIOB M KaK
«cnabo 3arps3HEHHAsD B CTBOPaX, PACIIONIOKEHHBIX
0 TEYEHHUIO HIKE TOPOIOB.

Ha mpotrspkeHun MHOTHUX JIeT BOABI 3€iCKOro
Bojoxpanwiunia, pek TyHrycku, VBaHOBKM u
Uupku, a Takxke NPOTOKM AMYpPCKOH IO IOKa3are-
JSIM  300IJIAHKTOHA  OTHOCSTCS K  «yCJIOBHO
YUCTBIMY - «CJTa00 3arpA3HEHHBIM.

Bogp! p. 3es Mo cOCTOSTHHUIO 300MJIaHKTOHA OIe-
HUBAIOTCA KaK «YyCJIOBHO YHMCTBIC» BBIIIC T. 3es u

Kak «cJ1abo 3arpsS3HEeHHEBIE» B depTe Topoja. Kage-
CTBO BOJI p. 3es BO BCEX CTBOpax y I'. biaropemenck
HC3HAUYUTCIBbHO YXYI[HII/IHOCB U COOTBECTCTBOBAJIO
«c1abo 3arpsA3HEHHBIM.

KauectBo Bojg p. Cuta mo mokasarensimM (UTO-
IJIAaHKTOHA HE U3MCHUNJIOCH, BOAbI peKI/I xapaKTepI/I-
3YIOTCS KaK «CIIa00 3arps3HCHHBIEY.

B 2019r. BoaHble »SKOCHCTEMBI OacceiiHa
p. AMyp 1O TOKa3aTelsiM (PUTOIUIAHKTOHA M 300-
IUIAHKTOHA HAXOAWIUCh B COCTOSHHU SKOJIOTHYE-
CKOT'0 Onaronoyuus c SJEMEHTaAMU
AHTPOIIOTEHHOTO PKOJIOTHYECKOT0 HAIIPSIKCHIUSI.

3.3.3. BoOnble 066exmbt ¢ HaAUOO0AL-
WUMU YPOBHAMU 3APAZHEHU,
asapuiinble cumyayuu

B 2019r. skcTpemManbHO BBICOKHE YpPOBHHU
3arpsA3HCHIMS (9B31)) [IOBEPXHOCTHBIX IPECHBIX BOJ
Ha Tepputopun Poccuiickoit denepaiuu ormeda-
much Ha 141 BomHOM OOBekTe B 734 ciydasx (B
2018 r. - Ha 133 BoaHbIX 00BeKTaxX B 631 ciyuyae),
BBICOKHME YpPOBHHU 3arps3HEHHUs (832)) - Ha 346
BOJIHBIX 00bekTax B 2361 ciyuae (B 2018 . - Ha 312
BOJHBIX 00BekTax B 2112 ciayuasx). Beero B 2019 1.
onuT0 3apeructpupoBano 3095 ciaydgae OB3 un B3
1o 37 3arps3HSIOMIMM BEIIECTBaM U TI0Ka3aTeisM
KayecTBa Bojbl. CieyeT OTMETUTh, YTO B T€UEHUE
nepuoga 2010-2019 rr. cymmapHOE KOJUYIECTBO
cayuaeB B3 m DOB3 mpaxkTudeckun HE MEHSUIOCH:
OTKJIOHEHHE TOJOBOTO 3HAYEHHs TIOKa3arens OT
cpeanero 3a 10 set He npesbimano 6% (puc. 3.53).
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Puc. 3.53. [lunamuka konngectsa caydaes B3 u OB3
IIOBEPXHOCTHBIX BOJ CYIIH Ha Tepputopun Poccuiickoi
®deneparuu

D Dkcmpemanvho 8bICOKOE 3azpsizHenue
HOBEPXHOCHBIX 800 — YPOBEHb 3A2PAZHEHUS, NPEGbLIULAIO-
wui IJ[K 6 5 u 6onee paz ona eewjecms 1 u 2 xnaccos
onacrnocmu u 6 50 u 6onee pas ons eewgecms 3 u 4 Kknaccos

2) Buicokoe 3acpssHenue noeepxHOCMHbIX 600 —
yposens 3aepsasnernus, npesviwarowuil IJ[K 6 3-5 pas ons
sewecme 1 u 2 xnaccos onacrocmu, ¢ 10-50 paz ons
sewecme 3 u 4 xnaccos, ¢ 30-50 paz ons negpmenpo-
0yKmos, penonos, UoH08 Mapeanya, Meou u ixceiezd
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AHanu3 BHYTPUTOJOBOTO PacCIpe/eIeHns] KO-
gecTBa ciaydaeB B3 m OB3 3a 10-metHuit mepuon
MOKa3aJI, 9TO UX MAKCUMYM MPHUXOUTCS Ha arpelib-
Mmait (puc. 3.54). Kax u B 2017-2018 rr., B 2019 T.
cymmapnoe konudectBo B3 u OB3 mocturino mak-
cUMyMa B Mae, ogHako MakcumyM DB3 (91 cirydaid,
U3 HUX 55 - COCOWHEHUSAMH MapraHIlia) IPHUIIEIICS
Ha MapT.
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Puc. 3.54. JlunamMyka BHyTPUTOJJOBOTO paclpeeIeHus
KonuuecTBa cirydaeB B3 1 OB3 moBepXHOCTHBIX BOJ
cyuu Ha Tepputopun Poccuiickoit ®eneparyu
3a nepuon 2010-2019 rr.

Kak m B mpenpiayiniye roabl, MaKCUMaJIbHYIO
Harpy3ky OT 3arps3HEHHs] MCIBITHIBAIN OacCeHBI
pex Bonra, O6s u AMyp, Ha JOJIO0 KOTOPBHIX B
2019 r. npuxomuncs 71% Bcex cinywgaes B3 u OB3
(puc. 3.55). Ilo cpaBHEHUIO ¢ MPOULIBIM T'OJAOM B
Oacceline p. Bonra cymmapHOe KOJHMYECTBO CIIy-
yaes B3 u DB3 Beipocno Ha 15%; B Oacceiine
p.- AMmyp - cHusmwioch Ha 28%; B Oacceitne p. O0b
JAHHBIN TIOKa3aTelb OCTajlCid MPAKTHYECKH HEU3-
MeHHBIM. B Tabi. 3.12 nmpuBeneHo KOIMYECTBO CITY-
yaeB B3 u OB3, 3apeructpupoBanssix B 2019 . B
Oacceiinax pek Poccuiickoii deneparnun. B Teuenue
MOCJIEHUX 5 JIET OTMEYAIICS PE3KUM pOCT KOoJMde-
ctBa ciry4daB OB3 B Gacceitne p. J[uemnp B cBsI3u HEd-
(hdekTuBHOI PabOTOM OYUCTHBIX COOPYKEHHH Ha
p. Bs3bma (;1eBoM mpuroke p. JlHemp) B paiioHe
r. Bszema.
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Puc. 3.55. Pacnipenenenue cayqaes B3 u OB3
no OacceitHam pek (B % OT 0011ero KoJIMyecTBa Cirydaes
3a rox Ha Teppuropun Poccuiickoit denepannn)
3a nepuon 2010-2019 rr.

B 2019 r. B3 u 9B3 noBepXHOCTHBIX MPECHBIX
Boj ObUTO 3a()MKCHPOBAHO B 55 cy6LeKTax3) Poc-
cuiickoit ®Denepanuu. HawmbGonpimee cymMmapHoe
konuuecTBo ciydaeB B3 u OB3 (cBbime 100) Obi1o0
OTMEYCHO Ha BOJHBIX 00BEeKTax B 10 peruoHax:
CeepmiioBckoit, MockoBckoi, Hmkeropoackoi,
Mypwmanckoii, CmoneHckoit, Yensouackoit, HoBo-
cubupckoid m Tymbckoi oOmacTsx, XabapoBCKOM
kpae, SImano-HeHenkoro aBTOHOMHOM OKpYyT€, 4TO
B COBOKYITHOCTH cocTaBuio 62% ciydaes B3 nu OB3
B cTpaHe (puc. 3.56). B 8 cy0bekTax ObLIO 3aperu-
ctpuposano ot 50 go 100 cirygaeB B3 u OB3, B 18 -
ot 10 mo 50, B 19 - menee 10. Ha npotsixeHun
MOCTIETHUX JeciaTH j1eT Ha CBepUIOBCKYIO 00JIacTh
MIPUXOUIOCH HAauOoIbIee cpenu cyObekToB Poc-
cuiickoit dDenepanuu konuuecTBO ciydyaeB B3 u
OB3 MoBepXHOCTHBIX MPECHBIX BOJ, TEM HE MCHEE,
nmo cpaBHeHnio ¢ 2015 T., Korma ObUT JOCTUTHYT
MakcuMyM 3a nepuos 2010-2019 rr., aToT nokasa-
TE€Jb COKpaTuics - Ha 27%.

[To cpaBHeHuIO ¢ mpenpiaymuM rogom B 2019 r.
B Kuposckoit u UpkyTckoit obnacTsx cymMMapHoOe
KonuyecTtBo ciayyaeB B3 u OB3 ysenuuuniocs B 2
pasa u coctaBmiio 97 u 89 cirydaeB COOTBETCTBEHHO,
B Tynbckoit obmactu - B 3 pasa (100 ciaygaes), B
Pecrryonmmke Komm - B 4 pasza (26), B PecryOnmke
Bypsartus - B 5 pa3 (23), IIckoBckoit obmactu - B 6
pa3 (28), Kpacuosipckom kpae - B 7 pa3 (51), B Kam-
gaTcKoM Kpae - B 21 pa3 (42). C 2014 r. mpomon-
J)KaeT HaOMIOMAThCA YCTOWYMBBIM TPEHA pocTa
KOJIMYECTBA CIy4YaeB 3arps3HEHHs] BOIAHBIX OOBEK-
toB CMmonenckoi obmactu. B XanTei-Mancuiickom
ABTOHOMHOM OKpyre © MaramaHckoil oOmactu
OTMEYaJIOCh CHIKEHHE CYMMapHOTIO KOJHYEecTBa
ciyqaeB B3 u OB3, nmpuxonsmmxcs Ha peruoH, B 2
u 2,5 pa3a (52 u 11 cimydaeB) COOTBETCTBEHHO, B
AcTpaxaHckold obmactu - 0 HynsA. B ocTampHBIX
peruoHax Poccuiickoit denepannu BeIMYuHA MOKa-
3atens B 2019 r. u3MeHWIACh HE3HAYUTENIBHO IO
CPaBHEHUIO C MPOIUIBIM T'OJIOM.

OKCTpPEMallbHO BBICOKHE M BBICOKHE YPOBHHU
3arps3HEHIS TOBEPXHOCTHBIX IIPECHBIX BOJ HA TEP-
putopun Poccuiickoit deneparnun Obun 3aduKCcH-
poBansbl B 2019 r. o 37 3arpsA3HsIONIMM BellecTBaM
U MOKa3aTelsiM KadecTBa Boabl. CyMMapHBIH BKIIa]
B3BEIICHHBIX BEIIECTB, COCAMHEHUM MapraHia u
[IUHKA, HOITPUTHOTO a30Ta, a Takxe AeuInTa pac-
TBOPEHHOTO B BOJIE KHUCIOPOAa 0 3 MI/J M YBEIH-
YeHne OMOXMMHYECKOTO IMOTPEOIeHHs KUCIOopoIa
(BIIK5) mo 10 mr/n B 3arpsi3sHeHHe MOBEPXHOCTHBIX
BOJ coctaBmil 75% Bcex ciyyaeB (puc. 3.57), mpu
STOM JIOJS 3arpsi3HCHUS TSDKEIBIMU  METallaMu
(Mn, Zn, Cu, Ni, Fe, Hg, Mo, Pb, Cd) causunacek Ha
4% mo cpaBuenwuio ¢ 2018 r. u coctaBmina 33% o1 00-

3) 6e3 BBIJICIICHUS TOPOIOB (peIepaTbHOTO 3HAUYCHHS B
KauecTBe cyOpekToB Poccuiickoit @eneparm
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Tabéuuua 3.12. DKcTpeMaabHO BRICOKOE M BRICOKOE 3arps3HEHUE TOBEPXHOCTHBIX MPECHBIX BOJ

Poccuiickoit ®enepanuu B 2019 r.

Eac;:IIfHLI B‘;PICJ;(;B C;Y;?ﬁ'Ma Cy6nekThl Poccuiickoii denepanuu®
Kuposckasi, MockoBckast (Bkimtouas T. MockBy), Hukeropoackasi, Psizanckasi,
Bonra 954 | 89 1043 |CrepmmoBckasi, TBepckas, Tynbckas, YensOunckas odnactu, [lepMckuii kpaid,
Pecrry6nnka Mopnosus, Y nmyptckas PeciyOnmka
06 Kypranckas, HoBocubupckas, Omckas, CBepanosckas, TroMeHcKas,
b 660 1297 | 957 Yensbd onactu, Xautel-MaHcuiickuii u SImano-Henenkuii aBT. okpyra
ensOuHcKas o0nacTH, cuiic o-Henen . OKpY
Awmyp 172 | 30 202 | Amypckas obnactb, 3abaiikanbckuil, [Ipumopckuit n XabapoBckuii Kpas
Juenp 11 | 135| 146 |CwmoneHckas o0macTb
Enucent 108 | 23 131 |Hpkytckas obmacts, KpacHosipckuii kpaid, Pecrrybnmka Bypsitus
Ypan 35 | 17 52 |OpenOyprckas u YensOuHCKast 00IaCTH
Tepexk 35 35 |Pecnybnmka Cesepnast Ocetust - AnaHus
Jou 34 34  |benropojckas 00gacTh
[Tegopa 12 | 18 30 |Pecnyonuka Komu
Komeima 10 8 18 |Maragauckas o01acThb
Tpoune 330 | 117 | 447 |© CaHKT—HeTep6ypr,vMpraHCKaﬂ, HVOBOCI/I6I/IpCKaﬂ,Vl'ICI<0BCKa$I, CaxanuHckast
obmactu, Kamuarckuit, Kpacrosipcknit u [Ipumopckuit kpast
Hroro |2361| 734 | 3095

* [Ipusedenvt cybvexmol Poccutickoti @edepayuu, 015 KOMOPBIX CyMMmapHoe Koauvecmeo cayuaeg B3 u OB3 bonvute 10

%
25

20

Puc. 3.56. [lunamuka konndectsa ciaydaes B3 u OB3 no cyosexram Poccuiickoit @enepariuu, B KOTOPHIX

40
35
30
25
20
15
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02010
22011
02012
m2013

02014
m2015
m2016

1 Kpait

Csepgariosckas o671,
MockoBckas 061.
Hukeropoackas o6n.
MypmaHckan o6n
CmoneHckan o6n.
YenabuHckan obn.
Xabaposcku
Hosocubupckas obn.
Amano-HeHeukuit

perucTprupoBaioch HaubosblIee KonniyecTBo ciaydaes B3 nu OB3 B 2019

02017
m2018
22019

AO
Tynbckas obn.

TI.

(B8 % ot oOmero kosmaectBa ciaydaeB B3 u B3 Ha tepputopun Poccuiickoit deneparyn)

Bagew. Bell-Ba
MapraHey,
A30T HATPKTOB
Kucnopogd
Mpouwre

PacTBopeHHbIA

Puc. 3.57. Pacnpenenenue ciydyaes B3 u OB3 noBepXHOCTHBIX NPECHBIX
T10 3arpSI3HAIOIINM BEIIECTBAM M TIOKa3aTelsIM KauyecTBa BOIBI

02010
Z2011
D2012
m2013
02014
m2015
m2016
02017
m2018
m2019

BOJI

(B % ot obmmero komuaecTBa cayyaeB B3 u B3 na Teppurtopun Poccuiickoit @enepariim)
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mero gncia ciaydaeB B3 m OB3 (puc. 3.58). Equ-
HUYHBIN Ciy4yall SKCTpeMaJIbHO BBICOKOTO 3arpsi3He-
HUSl COEMHEHUSAMH BoJibppama OBLI 3aperucTpu-
poBan Ha o3. ['myxoe (r. Kuposrpan) B Csepasos-
cKkoii obnacty; 2 cinyvas OB3 coeauHeHHsIMU Xpoma
mecTuBaIeHTHOTO - Ha p. [laxotka (T. [lepso-
ypanbck) CBepaimoBckoit oomactr; 9 cimydaeB B3 u
OB3 coenuHeHUs MU Mbllibika - 7 Ha p. [Ibima
(r. bepesoBckuii) CBepayioBckoi obnacté U 2 Ha
p. BisiBa (r. MegHoropck) OpeHOyprckoi 001acTH.
B 2019 1. mo cpaBHEHUIO C MNPEABIIYIIUM T[OJIOM
KOJIMYECTBO CITydaeB 3arps3HEHUS MOBEPXHOCTHBIX
MIPECHBIX BOJ PTYTHIO YMEHBIIWIOCH Oosiee yeM B 3
pasa, opranndeckumu BerectBamu (o XIIK), coe-
JUHEHUSIMH JKeae3a W nuHka - Ha 32, 20 u 12%
COOTBETCTBEHHO, MPU 3TOM KOJHMYECTBO CIy4acB
3arpsi3HeHHs HeTenpoAyKTaMu BO3pocio B 2.4
pasa, cCoeqUHEHUSIMU HUKENS - B 1,5 pasa, JIerkKoo-
KHCJISIEMBIMH OpTaHMYECKUMHU BemecTBaMu (10
bIIK5), coeanHEHUsMHU alIIOMHHUS U MEJH - Ha 68,
30 u 27% cooTBeTcTBeHHO. CleayeT OTMETUTD, YTO
¢ 2014 r. nHaOmromaeTcs yCTOWYMBAs TEHJICHIUS
pocTa KoJM4yecTBa ciaydacB Je(UIUTa PacTBOPCH-
HOTO B BOJIE KHCIIOPOA.

Meas Hurene #eneso obweeKagms  Monwbges  PTyTe CauHey

02010 | 02012 | 02014 2016 2018
@2011 | B2013

2015 2017 2019
Puc. 3.58. Jlunamuka xonndecta ciaydaes B3 u OB3
MTOBEPXHOCTHBIX ITPECHBIX BOJ HEKOTOPBIMHU TSIKEIIBIMU
MeTajiIaMu Ha Tepputopuu Poccuiickoit @eneparuu

B 229 cnywasx HaOmonanoch CHU)KEHHE KOH-
LEHTpAIMK B BOJIE PAcCTBOPEHHOTO KHUCJIOpOAa 10
3 Mr/n u HIDKe, B 142 cityyasix U3 HAX €ro cojepka-
HHe Obuto MeHee | Mr/n. MUHUMaJIbHOE 3HAYCHHE
KOHLIEHTPAallUU PACTBOPEHHOIO B BOJE KUCIOPOAA,
0,03 mr/n1, Opw10 3aduKcupoBaHo B uroHe 2019 . B
p. Pszanka (r. boropock, Hwuxeroponckas
o0mnacTp). YBennueHHe OMOXMMHUYECKOTO IOTpe-
onenust xucnopona (bIIKs) mo 10 mr/m m BbImE
ObLU10 3aperucTpupoBano 234 paza. MakcuManabHOE
COJep)KaHUE  JIETKOOKHCISIEMBIX  OPraHHYECKUX
Bemects (1o bI1K5), 200 mr/n, Habaroganock B HOS-
ope 2019r. B p. Pa3anka (npurtok p. Benukas u
p- Kynema, r. boropozack, Hwuxeroponckas
o0acTs).

B 2019 r. cnygan OB3 6putn 3amKkcHpoBaHbl HA
177 mynkrax HabmoneHus, B3 - Ha 495 myHKTaX.

MakcumasibHOE 4YMCIIO MOBTOpEeHUH ciiydaeB B3 u
OB3 - 144 pa3za Habmro1a10ch Ha MyHKTE p. Bs3bMa,
r. Basema (CmoneHckas o6nacts), 139 n3 Hux O6bUT0
CBSI3aHO C JC(QUIIMTOM PACTBOPCHHOTO B BOJIC KHUC-
J0pO/a, KOTOPBI PErUCTPUPOBANCS C Mas IO
okTs10ps 2019 .

B 2019 . 6pu10 3apeructpupoBano 10 aBapwmit
Ha TTOBEPXHOCTHBIX NMPECHOBOAHBIX 00BekTax Poc-
cuiickoii @enepannu, U3 HUX B Oacceline p. Bonra -
4, p. Enuceii - 2, p. Ypan - 2, p. duenp - 1, p. O0s -
1. B 4 cnyyasx HCTOYHMK 3arpsa3HEHUs HE ObUI
YCTaHOBIIEH, 2 ciiy4as ObUIM CBS3aHBI CO COpOCOM
HEOYHIIEHHBIX CTOYHBIX BOJ OYHCTHBIX COOpYXKe-
HUH, 1 cirydaii - ¢ pa3pylieHneM qaMObI TEXHOJIOTH-
YECKOTO0 BOJMOEMa, | - C BBITEKaHHEM OTXOJIOB
MPOU3BOJICTBA CO IUIAMOOTBANA, 1 - C 3aTOTUICHUEM
nebapkazaepa, 1 - npu TpancnoptupoBke. B 4 ciy-
yasiX aBapuu MPUBEIHU K Pa3IuBy HE(PTEIPOIYKTOB;
B 1 u3 HUX HAOIIOTAIOCH 00pa3oBaHNE OOITHPHOTO
He(TSIHOTO MATHA HAa BOJHOM MOBEPXHOCTH IIHPH-
HOM 50 M U IPOTSKEHHOCTBIO 2 KM, B 2 - OTJENb-
HBIC MACJISIHbIC U HE(TSHBIC MATHA.

[TocnencTtBuemM 2 aBapWMHBIX CHUTyalUid CTal
3aMop puiObI, 4 - OB3 n/unu B3 BogHBIX 00BEKTOR.

B 2019 1. aBapum Ha He(TSHBIX CKBOKHHAX H
MIPU HECAHKIMOHWPOBAHHOW Bpe3Ke B He(TErpo-
BOJIbI HEe HAOIIOAAIUCh.

3.3-4. 3azpsai3HeHuUe NOBEPXHOCMHBLX
800HbLX 006EKMOB 6 pe3yabmame
MPAHCZPAHUUHOZ20 NepeHoca
xumuveckux gewecma

KauecTBO BOJBI TPaHCTPAHUYHBIX BOJHBIX O0B-
€KTOB, PACIOJIOKEHHBIX Ha y9acTKaxX IrpaHuilbl Poc-
cutickor ®@emepammu ¢ 12 rocymapcTBamu,
OIICHUBAJIOCH ITO pe3yjbTaTaM PEKUMHBEIX HaOJIO-
JeHuit, nmpoBeaeHHbIX B 2019 1. Ha 53 BOAHBIX 00B-
ekrax (48 pek, 2 mporoku, 2 o3epa, 1
BOJIOXpaHMiuIle) B 68 myHKTax, 68 cTBopax, Ha 73
BepTuKansax. Ha rpanmme ¢ OCTOHHMEH OTKpHITA
JIOTIONTHUTENIbHAS BepTUKalb Ha 03. Uynackoe, a
Takke BO300OHOBIICHA paboTa BO BTOPOM CTBOpPE
nyHkra I. MBanropon Ha p. Hapga.

HaubGonee pacnpocTpaHeHHBIMH — 3arps3HSIO-
UMK BEIECTBAMU B BOJE BOIHEIX OOBEKTOB HAa
rparwuie Poccnn ¢ conpeneapHbIME TOCYIapCTBAMHU
sSBsIMCh: ¢ HopBerweil - coeAMHEHUsS HUKENs,
MeaH, TUHKA, MapTaHiia, pTyTd U autuodocdarsr; ¢
OUHISHANEH - TPYIHOOKHUCIISIEMBIE OPraHUYECKUE
BemecTBa o XIIK (manee OB), coenuHeHus meaw,
JKenesa, pryTH; ¢ OctoHueir - OB, coegumHeHUS
Menu, nuHka; ¢ Jlutesoi - OB, JerkookucisieMbie
oprannueckue Bemecrsa no BIIKs Boabl (manee
JIOB), coemmnenus xenesa; ¢ Ilompmeir - OB,
JIOB, HUTpUTHBIM a30T, COEIMHEHHUS >KeNe3a; C
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benopyccueit - OB, JIOB, coenuneHus xenesa,
Meu, Mapranma; ¢ Ykpawaoi - OB, JIOB, coenune-
HUS JKelle3a, MapraHia, Cyjib(arhl, TJIaBHbIE HOHBI
(Mo cymMme), HUTPUTHBIN a30T; ¢ A3epOaipkaHoM -
COCAMHEHHS MeAH, He(TEenpOdyKThl, Cyab(arThl;, ¢
Kazaxcranom - OB, JIOB, coenunenus meau, Map-
ranra, cynabdarer; ¢ Monronuei - OB, coennHEHMS
MeIH, Maprania, HepTenpoaykTsl; ¢ Kuraem - OB,
JIOB, coenunenus xenesa, MEIu, Mapraiua, ajko-
MUHUS, BAHAIHSL.

Kputnueckne  mokasaTeld  3arps3HCHHOCTH
TPaHCTPAHUYHBIX BOJHBIX OOBEKTOB YCTaHOBJICHBI
U1 14 MyHKTOB HAOJIONCHUM, PACIIONOXKEHHBIX Ha
12 BomHpIXx OOBekTax. Ha rpamume ¢ Hopserwmeit
KPUTHYECKUMU TOKA3aTeNIMU SBIISUINCH COEIMHE-
HUSl MEJIU, HUKeI U nuTuodocdarsl (2 myHKTa), C
Benopyccueii - coequaenust Mapranna (2 myHKTa), ¢
Ykpauno#t - cyns¢arsl (3 MyHKTa) ¥ HUTPUTHBIN
a3or (2 myHkTa), ¢ Kazaxcranom - coemnHEHUS Map-
ranta (3 mynkra), ¢ Kuraem - coequHeHus 1MUHKA U
anmroMuHAA (10 1 IyHKTY).

Hapyuienue HOpM KauecTBa BOJbI B MOTPaHHY-
HBIX pailoHax Poccuu, B OCHOBHOM, HaXOAWINCH B
npenenax ot 1 mo 10 ITAK; 50 IIJAK mocturanu Ha
rpanuiie ¢ Hopperuweil - coeiMHEHUSIMH HUKEIS
(p. Komoc-itokn nrr. Hukens), ¢ Kazaxcranom -
coenquHeHusAMH MapraHia (p. Yi# 1. Tpounk wu
c. Yerp-Yiickoe); 30 IIJIK - Ha rpanune ¢ Ykpau-

HO# HUATPUTHBIM a30TOM (p. Ockon
nrT. BomokoHoBka, Baxp. benroposackoe), ¢ Kazax-
CTaHOM - COeAUHEHUsAMH Mapranma (p. To6ox

c. 3BepuHoOroN0BCKOE), ¢ Kutaem - coemuHeHUsIMU
Mmapranna (mpotoka IIpopa mn. MojokaHka) wu
HUTPUTHBIM a30TOM (p. ApryHb ¢. KyTn).

Haumenee 3arpsi3HeHBl y9acTKH PeK, B OCHOB-
HOM, Ha 3anajHou yactu rpaHuubl Poccuu: ¢ Hop-
Berueit (p. Ilarco-tiokn I'DC XeBackocku), ¢
Ounnsaaueir (pexu [larco-tioku, JleHnepka u
Byokca), ¢ Dcronueii (p. Hapsa c. CrenanoBumza),
BepTukanu 5 u 10 03. Uyncko-IlckoBckoro), ¢ berno-
pyccueit (p. Umyts 1. HoOpomeeBka), ¢ YKpanHO#
(pexu lecHa, Ceiim u Ilcem). Ha tore rpanuiisr Hau-
MEHEe 3arpsA3HEHbl yYacTKU peK Ha rpanuie c [ py-
3ueil (p. Tepek r. BnagukaBka3) u AzepOaiikanom
(p. Camyp c. Ycyxuaii). KauectBo Boas! p. Ilarco-
fokxu B myHkTe I'DC KaliTakocku OLleHHBalIOCh KaKk
«YCIIOBHO YHCTas», B OCTAJIBHBIX IYHKTaX - Kak
«cnabo 3arps3HEeHHASD.

HauGonee 3arps3sHeHHBIE YYacTKH pEK, BOJa
KOTOPBIX XapaKTePU30BAJIaCh KaK «IPsA3HAsS», OTMe-
4yeHsl Ha rpanune ¢ Hopeerueii (p. Komoc-itoku u
MPOTOKa 0e3 Ha3BaHHA), c [onpeit
(p. MamonoBka), ¢ bemopyccueit (p. duemp), ¢
Yxkpauno#t (pexu Ockoi, Cesepckuit Jlonen, KyH-
JIpIOYbs, bonpmas Kamenxka, Muyc H
BIxp. benropoackoe), ¢ Kaszaxcranom (pexku Vi
r. Tpounk u c. Ycrb-Yiickoe, Tobon c. 3BepuHOro-

nmoBckoe), ¢ Kuraem (p. Amyp, c. UepHsieBo, Tpo-
Toka [IpopBa). B ocTaIbHBIX MyHKTaX HAOIOICHUI
Ka4yeCTBO BOJIbI OIICHUBAJIOCH KaK «3arps3HEHHAN.

B Teuenne 2015-20191r. BOma B MyHKTax
Habmonennii Ha pekax Jlenagepka, [latco-itoku
(I'DC Katitakocku, Slanckocku u Pasikockn) Ha rpa-
aute ¢ Oumsaanei, [larco-tiokn (I'C Xepacko-
ckn) Ha rpanune ¢ Hopeermeit, Ilcen u Celim Ha
rpaHuue ¢ YkpauHol, Tepek Ha rpanuue c ['py3uei
XapakTepu3oBajach Kak «yCIIOBHO YHCTas» WU
«cnabo 3arpsi3HEHHASN.

HawnGomnee 3arpa3sHeHHO B 3TOT mepuon Oblia
Boja pek Ha rpanune ¢ Hopsermeit (p. Koioc-
Hokwm), Ha TpaHuIle ¢ YKpauHoi (peku CeBepcKuid
Houen, bonemas Kamenka, Kynnprouss, Muyc),
Ha rpanune c¢ Kaszaxcranom (peku Vit (c. YcTb-
Viickoe) u Tobon), Ha rpanune ¢ Kutaem (mpo-
toka IIpopBa). B OonpmnHCTBE IMyHKTOB HaOIIO-
JIEHUH KadecTBO BOJBI XapaKTepHU30BaJIOCh Kak
«rps3Has». B ocraipHBIX TyHKTaX HAOIIOIEHUIH
Ka4ecTBO BOJBl BapbUpPOBAJIO OT «YCJIOBHO
YUCTON» 10 «TPA3HON».

Pacyer mnepeHoca XWMHYECKHMX BEIIECTB IIO
pe3ynpTaTaM HaOmoaeHui Ha 33 pekax B paiioHe
nepeceueHust Tpanuilbl ¢ Ounngaauei, [lonpiiei,
benopyccueit, Yxpannoit, ['py3ueit, Azepbarimka-
HoM, Kazaxcranom, Monronueit u Kuraem npuse-
neH 3a mpensigymmid 2018 1., 4To 00yCIOBICHO
PETIaMEHTOM TMOCTYIUIEHUSI HEOOXOAMMOM THAPO-
JoruYecKoi nHpopManuu.

Haubonpmiee konnyecTBO BOAHON Macchl OBLIO
BHECEHO Ha TeppHUTOpHI0 Poccum depes rpaHuiy c
Kazaxcranom n ®unnsHaueil (cooTBeTcTBEeHHO 38
u 33%), BeiHECEeHO ¢ Tepputopun Poccun B beno-
pyccuro 1 YKpauHy (cooTBETCTBEHHO 41 1 32%).

MaxkcumManbHOE  KONWYECTBO  OPraHMYECKHX
BEIIECTB, TJABHBIX HMOHOB, MHHEPAJHHOTO a30Ta,
KpEMHHUS, COCAMHECHHM IIMHKA, HUKEIS, Xpoma,
¢denonos, X AT u X '’XUI" moctymuio B 2018 1. ¢
pEeUHBIM CTOKOM Ha Teppuroputo Poccun u3 Kaszax-
CcTaHa; CoOeqMHEHUI Meau - n3 OUHIISHINN; 00IIETro
docdopa, cynp}aToB U XIOPHUIOB - U3 YKpPaWHbI,
COeTMHEeHHH Kene3a - n3 Kuras; HeTenpoayKToB -
n3 MoHronuu.

B 2018 r. MmakcuManabHOE KOJIMYECTBO OpraHuye-
CKHUX BEIECTB, HHUTPATHOTO a30Ta, COEAMHEHUH
Keneza, MeIH, IIMHKA, XpoMa, HE(PTENPOIyKTOB U
(heHoJIOB OBUTH TIEPEHECEHBI PEYHBIM CTOKOM U3
Poccun nHa Tepputopuio benopyccuu; TIaBHBIX
MOHOB, aMMOHUIHOTO ¥ HUTPUTHOTO a30Ta, OOIIEro
docdopa, KpeMHHS U COSTUHEHHI HUKEIS - Ha Tep-
putoputo Ykpaunsl, X JIJIT u X I'XII" - B MoHro-
ymto u Kazaxcran coOTBETCTBEHHO.

B 2019 r. MakcuMalbHBIE KOJMYECTBA MEPEHO-
CHUMBIX OTJIEIBHBIMH PEKaMH XHUMHUYECKHX BEIIECTB
YMEHBIIAINCH B CIEAYIONMEN MOCIe10BaTENBHOCTH!
CyMMa TJIaBHBIX MOHOB - 5620,5 ThIC. T; OpraHuye-
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ckue BemiectBa - 311,2 TeiC. T, OMOreHHBIE D3JIe- Hust menu - 184,8 T; muaka - 122,7 1.; QeHONBI -
MeHTHl (kpemHuit - 70,6, MUHEpaNbHBIH a30T - 18,87 T; coenmuenus Hukena - 2,41 T; coenmHECHUS
15,24, coenunenus xenesa - 2,18, odomuit pocdop - xpoMa - 2,02 T; XJIOPOpPraHUYECKHE MECTHLIUIbI
0,868 ThIC. T); HeTENPOAYKTHI - 417 T.; cOeUHE - (Z AAT - 78,1 xr; £ I'’XITI - 66,0 kr) (Tadn. 3.13).

Tadauua 3.13. KonruecTBo XMMUUECKUX BELIECTB, IEPEHECEHHBIX Ha TeppuTopuio Poccuiickoit denepaunu
OT/JENIHBIMU pEKaMH Yepe3 TPaHHUIly ¢ CONpeAeabHbIME rocynapctsamu B 2019 r.
(TBIC. TOHH; COSMHEHHUI M/, INHKA, (DEHOJIOB - TOHH)

Boa- | Oprann Cymma
. a3ora Hedre-
Peka. IVHKT HbIN | -yeckue | Cymma P ®ochop | Kpem- | Keaezo Mens | Ik | mpoxyxk- Deno-
> 1y CTOK, | Bellle- | MOHOB o01IMi HUH oomree A pory JIBI
3 crBa pajib- ThI
kM HOI0
Dunnguaus
ITatco-lioxu, 5,27 40,4 92,09 0,148 0 21,1 0,194 7,8 14,2 0,051 Hn
nrt. Kakita-kocku
Byokca, 16,0 234,4 771,5 1,92 0,08 11,2 0,92 50,8 Hn 0,2 Hn
urt. Jlecoropckuit
ITonpura
Jlasa, 1,06 | 251 | 4129 | 1,10 | 0,146 | 495 | 0,187 | Hx Hn Hn Hn
r. 3HaMEHCK
Mamorosxka, 0,058 | 1,47 | 20,11 | 0,088 | 0,023 | 0363 | 0,019 | Hxn Hn Hn Hn
r. MamMOHOBO
VYkpauna
Muyc,
. 0,171 4,49 288.,5 0,071 0,024 0,448 0,058 | 0,011 0,009 0,010 0,26
c. KyiiOpimeBo
CeBepckuii
IHouer, 3,27 81,0 4643,6 1,51 0,38 14,8 0,97 0 0 0,262 4,7

x. ITormoBka*

I'py3us

Tepekx,

1,26 6,47 339,7 1,52 0,057 7,10 0,165 0,67 4,96 0,006 0
r. BmangukaBkas

Kazaxcran
Mo, 293 | 580 | 2035 | 082 | 0,131 | 6,74 | 0277 | 7.66 | 554 | 0,139 | 3,99
c. Mneunaka
pteu, 290 | 3112 | 56205 | 1524 | 0,868 | 70,6 | 138 | 1848 | 92,7 | 0316 | 18,87
c. Tarapka
Tobou,
c. 3BepHHOTO- 0632 | 17,66 | 1434 | 1,4 | 0147 | 453 | 0177 | 636 62 | 0152 | 002
JIOBCKOC

Monronus
Cenenra, 915 | 2069 | 19686 | 0,809 | 0,169 | 388 | 042 | 142 | 1227 | 0417 | 10,16
. Haymku
OHOH,
c. Bepxuuii 542 | 985 434 | 0394 | 0,132 | 17,64 | 0315 | 437 | 1535 | 0,059 | 1623
YnbxyH

Kurait
PazgonbHas,
c. HoBoreop- 274 | 170 | 3217 | 433 | 0079 | 142 | 2.8 53 27.6 | 0035 | 0,002
THUCBKaA

lpumeuanue. Ho — nem dannbvix.
Ilepenoc eewecmas paccuuman no cpeOHEMHOLONENMHEMY 6OOHOMY CMOKY 6 nynkme 2. Benas Kanumsa.
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3. aepssHeHue okpyxarowel cpedbl peauoHos Poccuu

Kpome mnepeunciieHHBIX BEIIECTB, C BOJAOU
p. Byokca B 2015-2019 rr. 6BI10 IEPEHECEHO YEpE3
TPaHUILy MOBBIIICHHOE KOJIUYECTBO OPraHUYECKUX
BemectB (16,884 muH. T), coeauMHEHHWI Kene3a
(10,32 teic. 1) u wmemu (371,0 1); p. CeBepckuii
Joner - rmaBHBIX HOHOB (23,886 MiIH. T); p. UpThim
- obmero docdopa (5,274 TeiC. T) U COCTUHECHUN
xpoma (34,4 T); p. UM - coemuHEHWH HUKEIA
(41,37 1) m X I'XUI (29 kr); p. Cenenra - KpeMHHUS
(196,8 TeIC. T), HedTenpomykToB (1,272 THIC. T),
coenuHennii 1uHKa (494,4 1), denonor (37,24 1);
p. Onon - X JJAT (58 kr); p. PazmonpHas - muHe-
panpHOTO a3ota (22,04 THIC. T).

N3ydenne auHaMuKd TOCTyIUieHUs B Poccuto
omnpelesieMbIX XHUMHUYECKMX BemecTB B 2015—
2019 rr. cBHIETENBCTBYET O CIEIYIOIIEM: CO CTO-
koM p. Ilarco-iioku n3 @uuianauu B Poccuro B
2015-2017 rr. HaOIIOOAIOCH YMCHBIICHHUE IIEepe-
HOCa OPTaHWYECKHX BEIIECTB, MUHEPAIHHOTO a30Ta,
He(TEPOTYKTOB, COSANHEHU Kene3a W IHUHKA; B
2017-2019 rr. otmMevanachk cTabuiIHM3anus nepeHoca
opranuyeckux BemiecTtB; ¢ 2018 r. - cHuUKeHHE
nepeHoca TJIABHBIX HOHOB U HE(TENpPOIYKTOB.
JuHamuka nocrymieHus B Poccuto pyrux onpeje-
JIIEMBIX BELIECTB C BOJOM 3TON PEKH B Pa3HbIE TOJIbI
Opia HeomHosHauyHa. Ilepenoc m3omepoB XL
0bU1 oT™MedeH yiuiib B 2015 1, obmero docdopa - B
2016 r. IlocTymieHne XuMHYECKHUX BEIECTB CO CTO-
KoM p. Byokca nmeno crmoxxubiid xapaktep: B 2015-
2018 rr. HaOIrO1aI0CHh YBETTUUCHHE TIEPEHOCA Tepe3
TPaHUI[y OPTraHMYECKHX BEIIeCTB W KpEeMHHS, B
2019 r. - ymeHbIIeHHE IIepeHoca ob1ero docdopa,
COEIMHEeHHI JKeJie3a U MUHepainbHoro azora. [lepe-
Hoc (eHoNoB ObLT OTMeueH numb B 2015 1., Hedre-
npoayktoB - B 2018 m 2019 rr. /lunamuka croka
TJIaBHBIX MOHOB M COEAMHEHUI Mean Oblia pa3sHo-
HaIpaBJICHHOM.

JluHaM#Ka TIOCTYIUICHUS OTPEACTISEMbIX XHMH-
yeckux BemiectB B Poccuro u3 [lonbmm co cTokom
pek JlaBa u MamoHOBKa Oblia OoJiee CIOMXKHOM.
MaxkcrManbHOE KOJIMYECTBO XMMHUYECKUX BEIIECTB
C BOJIOH TIEPEUMCIIEHHBIX PEeK OBLIO TIePEHECeHO
yepe3 IpaHully B caMoM MHoroognoMm 2017 r.,
MHHUMAaJIBLHOE - B MajgoBogHoM 2015 r., MUHUMAJIb-
HOE KOJMYECTBO MUHEPAIBHOTO a30Ta MEPEHECEHO
co crokoM p.Jlaa B 2018r., co cTOKOM
p. MamoHnoBka - B 2019 .

Co crokoM p. Muyc B 2015-2018 rr. Habmroma-
J1ach TEHACHIUS YBEIUYEHUS MepeHoca C TePPUTO-
pun YKpawHBI OPraHWYECKUX BEIIECTB, TJIABHBIX
noHoB; B 2015-2017 rr. - yMeHbIlIeHHE INepeHoca
MHUHEPaJIbHOTO a30Ta, He()TENPOAYKTOB, a ¢ 2018 .
- YBEJIMUYEHHE MTEPEHOCa 3TUX XUMHYECKUX BEUIECTB
3a CcUeT BO3pacTaHWs BOJHOTO cToka; B 2018-
2019 rr. - yMmeHbIIeHHWE TiepeHoca oOmero ¢oc-
¢dopa. B 2015-2019 rr. auHamMMKa CTOKa KPEMHHUS,
(eHOJIOB M COCTUHEHUH Kelle3a U LIMHKa Oblia pas-

HoHamnpaBlieHHoH. IlepeHoc coenuHeHUN Meau
ormeyancs B 2016 r. u B 2019 .

Co croxkom p.CeBepckuii [onen B 2015-
2018 rr. HaOmrOAANOCh YBENWYEHUE TEepeHoca C
TEPPUTOPUH YKpPaWHbI OPraHUYECKHUX BEIIECTB,
[JIABHBIX MOHOB, MUHEPAJILHOI'O a30Ta, KPEMHUS U
coequHEHMI xeie3a, a B 2019 r. - He3HaUHUTEIRHOE
YMEHbBIIIEHHE TOCTYIUICHUSI JOTHX XUMHUYECKHX
BEIICCTB Ha (JOHE CHIDKEHHS BOJHOTO CTOKa; C
2016 T. - yMeHblLIEHME IIepeHoca COeIMHEHUMN
muaka. B 2015-2019 rr. n1uHaMHKa CTOKa OOLIETO
¢docdopa, coequHEeHNI IMHKA, MEH, HEPTETIPOTyK-
TOB ¥ (heHOJIOB OBLTa pa3HOHANPABIECHHOW. MakcH-
MaJbHOE KOJMYECTBO OPraHWYECKHX BEIIECTB,
TJIaBHBIX MOHOB, MHHEPAJILHOTO a30Ta, KPEMHUS U
He(TEIPOYKTOB MOCTYNWiIo B Poccrio co cTokom
p. CeBepckuii JloHenm B caMOM MHOTOBOJHOM
2018 ., IpyTrux ompeAensieMbIX BEUIECTB - B Pa3HbBIE
IO BOAHOCTH TOJIBL.

Ha rpanune c I'pysuell oTMeueHa TEHACHLUS
yBeNM4YeHHs nepeHoca ¢ Boaol p. Tepek B Poccuro
B 2015 — 2017 rr. opraHMYECKUX BEIIECTB, OOIIETro
dochopa, coenunennii xenesza; B 2017 — 2018 rr. —
crabmim3arsi  mepeHoca He(TeNMpoOIyKTOB; C
2015 r. — mpekpamenue nepeHoca ¢penonos. Camoe
0OJBIIOE  KOJWYECTBO OPTaHMYECKHUX BEIIECTB,
TJIaBHBIX MOHOB, KPEMHHS, COCIUHEHHUN XKelle3a U
MeAM TIepPEeHECeHO dYepe3 TpaHHIly CO CTOKOM
p. Tepex B Hanbomee muoroBogHom 2019 r. Jluna-
MHKa IepeHoca B PocCCHIO IpyrHX XHMHYECKHX
BelIecTB ObLIa HEOTHO3HAYHA.

B 2015-2017 rr. co ctokom p. Mmmum HaGmoa-
JIOCh yBeNM4eHue nepeHoca u3 Kazaxcrana opranu-
YeCKMX  BEIIECTB, TIJIABHBIX HMOHOB, OOIIEro
dochopa, HEPTEIPOAYKTOB U (eHONMOB. Pe3kmii
poct BomHOCTH peku B 2017 r. o0ycioBui cyie-
CTBEHHOE yBEIMYECHHE TMEepeHoca dYepe3 TPaHHUIly
BCEX OIPEJENIeMbIX XUMHUECKUX BEIECTB, KPOME
XJIOPOPTAHUYECKUX TECTUIMI0B. MUHHMaIbHOE
KOJIMYECTBO OOJBLICH YacTH BEIECTB, 32 UCKITIOYe-
HUEM TJIaBHBIX HOHOB, HE(TENPOIYKTOB, IOCTY-
muino B Poccuto B camom mamoBomnoMm 2018 . B
2019 r. HE3HAYUTENBHO YBEIMYWICS CTOK PEKH, U
HECKOJIbKO BO3POCIIO KOJIUYECTBO IEPEHOCUMBIX
OpraHMYEeCcKUX BellecTB, obmero ¢ocdopa, coenu-
HeHuit Meau u geHonos. B 2017-2019 rr. nabmrona-
JIOCh YMEHBIICHHWE IIepPeHOoca HEPTEMPOTyKTOB.
JluHaMuKka repeHoca XMMHUYECKUX BEIIECTB C BOJOU
p. Uim B 2015-2019 rr. uMmena ciI0xKHBINA XapakTep.

C Bogoit camoif MHoroBogHod p. M pTeimn B
2015-2017 rr. HaOnronanach TCHIACHIUS YMEHBIIIC-
HUS TOCTYIUICHUSI OPraHUYECKUX BEIIECTB, COC/IH-
HEHUH >kene3a, Meau u 1uHka; B 2017-2019 rr. -
YBEIUUCHHUE TOCTYIUICHUS COCIMHCHHUHA JKee3a U
Mean. MakcuMallbHOE KOJIMYECTBO OPTraHMYECKUX
BEIICCTB, TJaBHBIX WOHOB, MUHEPAIbHOTO a30Ta,
obmero Qocdopa, coeauHEHUI Kene3a, IUHKA,
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He(QTEPOTYKTOB M (DEHOIOB MOCTYITHIIO HA TEPPH-
toputo Poccun n3 Kazaxcrana B caMoM MHOTOBOJI-
Hom 2016r. B 2016 u 2017 rr. ormeuanach
crabunmmzanus nepenoca X JIJIT. dunamuka nepe-
HOCA JIPYTUX OMpPEJCIIIEMbIX BEIIECTB ObLia 3a 3TOT
MIEPHO]T HEOTHO3HAYHA.

Co croxom p. To6ox B 2015-2017 rr. Habmroma-
JIOCh CHIDKeHHE nepeHoca n3 KazaxcraHa opranu-
YECKHUX BEIIECTB U MHUHEpanbHOro asora, B 2016-
2018 rr. - TIaBHBIX HOHOB, 001ero Pocdhopa, KpeM-
HusA U coeanHenuit mean, B 2017-2019 rr. - 3Ha4yn-
TETHHOE CHIDKCHHE TIEPEHOCA COSAMHEHUH ITUHKA U
tdhenomnos. B 2015-2017 rr. oTMedancst pocT KoJInde-
CTBa TIEPEHOCHUMBIX C BOJHBIM CTOKOM He(Terpo-
IyKTOB.  JlMHaAMWKa  TOCTYIUIEHUS  JIPYTHX
OTPEICISEMBIX XUMUYECKUX BEIIECTB ObLIA CIIOK-
HOHM U pa3HOHAIPABICHHON. MakCHUMallbHOE KOIU-
YECTBO OPraHWUYECKUX BEIIECTB, TJIAaBHBIX HOHOB,
MHHEPaJIBHOTO a30Ta, obmiero ¢ocdopa, KpeMHHS,
(heHOTIOB M COEAMHEHUH MEN MTOCTYIHIIO HA TePPH-
toputo Poccun B camom MHoroBogHom 2016 .
MuHuMansHOE KOJIMYECTBO OTIPEICISIEMBIX
BelecTB nmoctynuio u3 Kazaxcrana B caMbIX Mano-
BoaHbIX 2018-2019 rr., B 2019 r. oT™Meuacss MUHU-
MaJIbHBINA ITepeHoC (PEHOI0B U COSTMHECHHH ITHHKA.

W3ydyeHnne aWHAMUKKA TIepeHOCa XUMHYECKHX
BEIIECTB U3 MOHTOJIMM CO CTOKOM MHOTOBOJHOM
p. Cernenra nokasaio, 4To camoe OOJIbIIIOe KOJIUYe-
CTBO OPTraHMYECKHX BEIMIECTB, TJABHBIX HOHOB,
MUHEPAIBHOTO  a30Ta, KPEMHUS, COCAMHCHHMA
JKese3a, MeIH U IIHKa TPaHCIIOPTHPOBaiIock B Poc-
curo B HanbOonee MHoropogHoM 2016 r., Hedrenpo-
IYKTOB M (PEHOJIOB - B CpEIHEM IO BOJHOCTH
2018 r., obmiero ¢ocdopa - B manoBogHom 2015 .
MuHUMaTEHOE KOJUYECTBO XMMHYECKHX BEIICCTB
nmepeHeceHo B Poccrio B MayioBOJHBIC TOJBI: Opra-
HUYECKHX BEIECTB, TJIABHBIX WOHOB, MHHEPAIb-
HOTO a30Ta, obmero ¢ocdopa, KpeMHHS, (PEHOIIOB,
coequHeHnit Mmeau - B 2017 1., He(TENPOAYKTOB U
coequuennii muHka - B 2015 r. MunumainHOE
KOJIMYECTBO COCIMHECHHHA JKeje3a IEepPeHECeHO B
cpenaeM 1o BomHoctu 2019 1. C 2015 1. mpowuso-
[IJI0 3HAYUTEIHHOE YMEHbBIIEHHE IepeHoca udepe3
TpaHULly COEOUHEHHH HUKend U xpoma. B 2018-
2019 rr. oTMedanoch 3HAYUTENBHOE YBEIUYCHUE
MepeHoca OPraHWYeCKUX BEHIECTB U COCAMHECHHIA
[IWHKA TTPU HEOOIBIIIOM CHIKCHHIH BOJTHOTO CTOKA.

B 2018 r. pe3koe yBenmueHune BogHocTH p. OHOH
00yCIIOBIIIO CYIIECTBEHHBI pPOCT TlepeHoca u3
Monromuu  OonbpIIeld  YacTH  ONPEIENIIEMBIX
BelecTB. MaKCHUMalbHOE KOJIUYECTBO IMPEBAIUPY-
IONEH YacTH XUMHUYECKUX BEHIECTB IEPEHECEHO
yepe3 IPaHuIly ¢ BOJOM 3TOM pEeKH B CAMOM MHOI'O-
BogHoMm 2018 1., obmiero docdopa, coeamHEHMIA
MUHKAa # (PEHOIIOB - BO BTOPOM II0 BOJHOCTH
2019 r., coenunenuit menu u X I'XIII" - B ManoBo-
HOM 2016 r. MuUHMMaNbHOE KOJUYECTBO OMpeaes-

eMBIX BEIECTB MOCTynmio B Pocchio co cToKoM
aroit pexu B 2015 u 2016 rr. (ManoBoanbIe ToABI). C
2015-2018 rr. co crokoM p. OHOH OoTMEHancs POCT
MOCTyIUIeHUsT B Poccuio opraHMYecKuX BEIIECTB,
[JIABHBIX HOHOB, MHUHEPAJIbHOTO a30Ta, OOIIEro
tdhocdopa, kpemHUS, COeTMHECHM *Kene3a; ¢ 2017 1.
- yBemumyenue noctymieHus X JAT; ¢ 2016-
2018 rr. - cHWKeHHE TOCTyIUICHHS ¢eHooB. B
teuenue 2015-2019rr. mnepeHoc coequHEHUI
HUKesl co cTokoM p. OHOH HaOMOJANICS JIUIIb B
2016 u B 2019 rr., coequHeHM xpoma - B 2017 1.

MakcuManbHOE  KOJMYECTBO  OPTaHUUIECKUX
BEIECTB, KPEMHHUS, COEAWHEHHUH JKele3a, MeIH,
HUKEIS U XpoMa, (EHOJIOB MOCTYITHIIO Ha TEPPUTO-
puto Poccuu u3 Kuras co crokom p. PazmonbHas B
MHOrosogHoM 2016 T., TiIaBHBIX HOHOB, OOIIETO
(hocdopa 1 HePTEIPOIYKTOB - B HanbOoOJIee MHOTO-
BogHoM 2018 r., coeauHEHUN I[MHKA - B CaMOM
mMaioBomgHoM 2015 r. MuHuUMalbHOE KOJIUYECTBO
TJIaBHBIX WOHOB, KPEMHHS, COCTUHEHHN IKele3a,
LMHKA 1 HEPTENpOIyKTOB OBLIO MEPEHECEHO Yepes
TPAHMILY C BOJOM 3TOM PEKU B CaMOM MaJIOBOJHOM
2017 r. MuUHMMaIbHOE KOJIMYECTBO OPTaHUYECKHUX
BeIecTB, oomero ¢ochopa, COCTUHEHUH MEIU |
(heHomoB mocTymiIo Ha Tepputoputo Poccum B
cpeaneM no BoaHoctu 2019 r. Ilepenoc £ JIT co
cTtokoM p. Paznonbnas otmeuancs B 2015 r.

O60mum a7 Bcex pek, kKpome Ilarco-ifiokw,
Cesepckoro Jlonma, Mmmma, Upteima, OHOHA H
PaznonpHO# OBUTIO OTCYTCTBHE TIEpeHOCA Yepe3 Tpa-
Huny B 2015-2019 rr. XJ10pOopraHnyecKux NeCTULIH-
JIOB.

OmnpenensomuM  (akTopoM B CYIIECTBEHHOM
W3MCHECHHUH BEJTUYHH MEPEHOCA OTICTHHBIX XUMUYE-
CKHX BemiecTB s pek Byokca, CeBepckuii [loner,
Tepek, Upteim, Cenenra Obu1 ypoOBEHb 3arpsi3HEH-
HOCTH BOJIBI STUMH BellecTBaMH, Jisi pek [latco-
tioku, JlaBa, MamonoBka, Muyc, Ummm, ToOom,
Onon, Pa3zgonpHas - Kak BOOHBIA CTOK, TaK M KOH-
HEHTPALHsI UX B BOJIE.

3.3.5. 3azpasHeHue mopckux 600
Poccuiickoit Pedepauuu no
2udpoxuMuUUecKkuM NOKaA3amenam

Kacnuiickoe mope

Cegepublii Kacnuii. [IpuopurernsiMu 3arpss-
HSIOMAMA BemiecTBaMu  akBaTtopuu  CeBEpHOTO
Kactust B 2019 r. sBisimuch He(TSHBIE YTIEBOMO-
ponsl, peronsl u CITAB. Cpennsis roioBast KOHIICH-
Tpanus ¢ocdaTroB Ha OONbIIEH YACTH AKBATOPUHU
(BexoBsie paspessl 111 u Illa) cocraBnsua 0,1 ITK,
a B KOKHOM dYacTh B paiioHe cBajia TJIyOWH -
0,2 ITAK, 9T0 CBHIIETEIHCTBYET O HE3HAUYNTEIHLHOM
MOCTYIICHUH OCTaTKOB (hoChaTHBIX yIOOpeHUi co
crokoM Bonru. KoHuenTpanus a3otra aMMOHUIHOTO
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Ha pazpesax III u Illa B cpeaHeM He mpeBbIlIaia
0,1 TTJIK, B roxxHOI - Bo3pactana 0 0,6 ITJK.
YpoBeHb 3arps3HeHus] HePTIHBIMU YTIIEBOI0PO-
namu (HY) mpuneraromieit k ycteio Bonru 3aman-
HOW wactu akBatopuu (paspe3 Illa) cocraBun
2,8 IIJIK, a B mentpampHOW wactu (paspe3 III) -
3,6 IIJIK. TTocie KpaTKOBPEMEHHOI'O YMEHBIIICHUS
1o 1,0-1,6 TIJIK B 2018 . conepxanue HY B Bogax
3amaJHOM W UEHTPaJbHOM YacTell aKBaTOpPUU
Ceseproro Kacrmsi BO3pocio W MpHONM3UIOCH K
ypoBHio 2017 r. (tadn.3.14). B 2019r. Obuio
BBITIOJTHEHO CpaBHEHHE MHOTOJIETHETO XOAa Cpel-
HUX TOJOBBIX 3HAYCHWH KOHIIeHTparu HY (MF/I[M3 )
B Bojax p. Boisra y ¢. BepxuaeneOsxbe, B IICHTpah-
Hoit (paspes IIl), 3anannoit (pazpes Illa) u roxHOMN
Ha rpanune co Cpennum Kacmmem (paspes 1V)
gacTax akBaTopuu CesepHoro Kacmus. B pesynb-
TaTe OblIa BBIABIIEHA CBSI3b MEXIY KOHIICHTpAIH-
smu HY B ctoke Bonru u Ha paspeszax I u Illa
(ko3 durnenT xoppemsiuu okoio 0,75), 4To mon-
TBepXKJaeT BIUsHUE croka Bonru (okono 50%) B
MEXT0JI0BYI0 M3MEHUYHMBOCTh YPOBHS 3arpsi3HEHUS
HY Boa 3amannoit u nentpansHoil yacteit Cesep-
Horo Kacnusi. B 105)kHOW YacTh MEIKOBO/IbS Ha rpa-
Huiie co  Cpennum  Kacnimem — 3HaueHwue
cpeaHeroioBor KoHueHtpauun HY Haxonunvch Ha
yposue 1 [IJIK. IIpu atom, ecriu koaddhuiueHT Kop-
PEJISIIUN MEKIYy MHOTOJIETHUM XOJIOM COJEPKAHUS
HY na paszpesax Illa u Il gocturan 0,97, To xakas—
6o cBs3b Mexkay paspesamu [lla u IV oTcyTcTBO-
Baja. MOJXHO TMPENIONIOKUTh, YTO IIOTABIINE B
Cesepnbiit Kacriuit HY B He3HaUMTENbHBIX KOIUYE-
CTBaX MEPEHOCHITUCH B 00JIEe FOXKHBIE PAOHBI.
Konnentparuu (QEHOIIOB M CHHTETHYECKUX
MmoBepXHOCTHO-aKTUBHBIX BemecTB (CITAB) coxpa-
HUUCH Ha ypoBHe 2014-2018 rr. m cocTaBiIsu B
cpeaqnem 1,0-2,4 ITJIK u 0,8-0,9 IIJIK cootrBeT-
CTBEHHO. /[pyrumMu npuopUTETHBIMU 3arpSA3HSIOLIH-

Mu BemecTBamu Boxabl CeBepHoro Kacmmst ObLim
Metamtel (puc. 3.59). Conmepxanue Hanboiiee TOK-
CHUYHBIX METAJIOB - PTYTH U KaaMHS OCTaBalIOCh
HIKE JTOMYyCTUMOTO TIpenena, a jkeles3a, HUKEs U
IMHKA COXpaHWINCh HAa YpPOBHE MPOLLIBIX JET -
(2,8 TIIK - 4,8 ITIIK). B nepuox 2009-2019 rr. na
paspese Illa HabMIOMATOCH CHIKEHUE CpeIHEH KOH-
meHTpanuu Jkenesa um memd (B 2019r. - 0,8 —
1,0 ITIK). He uckimoueHo, 4yTO BBICOKAs KOHIICH-
Tpamus MetamuioB B Bogax Cesepuoro Kacmus o0y-
CJIOBIICHA E€CTECTBEHHBIMH TpOIIECCAMH, a He
MIPOMBITIUICHHBIM 3arps3HEHUEM.

Kucnopoansii pexum B 2019 1. ocrtaBancs B
MpeJieNiax YCTaHOBIEHHOTO HOPMAaTHBA.

B uenom xauectBo Boawsl CeepHoro Kacmust B
2019 1. 3aMeTHO YXYAIIWIOCHh M XapaKTepHU30Ba-
JIOCh: B 3amaaHoi yactu akBatopuu (paszpes Illa) -
«3arpsi3HEHHBIMU», B HEHTpainbHOU (paspe3 III) -
«TPpSI3HBIMUY, Ha 10kHOM rpanuiie CesepHoro Kac-
TUS - «YMEPEHHO 3arpsi3HEHHBIMI BOJIaMHU.

Bogsr [larecranckoro B3Mopbs B 2019T.
XapaKTePU30BAIUCh KaK «3arpsi3HEHHBIE» U TOJIBKO
y 1. U30epbair - kak «yMEpPEeHHO 3arpsi3HCHHBICY.
Haubonpmmii ypoBeHb 3arpsi3HEHHsI OTMEYaJcs Ha
B3MOpbe p. Tepek u y Kacnuiicka. [IpuopureTHpiMU
3arps3HSIONIMMHA ~ BEMIECTBAMH B BOJax  OT
. JlJonaTuH Ha ceBepe A0 B3MOpbs p. Camyp y rpa-
HUIBI ¢ A3sepOaii/pkaHOM Ha IOT€ COXPaHMIUCHh
(eHONBI: cpeaHue 3HAYCHHUS HX KOHIICHTPAIUH
BappupoBanin  oT 2,6 IIJIK y MW3Gepbama mo
3,1 IIJK y Jlomarnna mn Kacnwmiicka (puc. 3.60);
MaKCUMaJIbHbIC 3HAUCHHUSI IOBCEMECTHO COCTABIISUIH
4-5TIIK. 3amMeTHO MEHBIIMHA BKJIaag B oOIIee
3arpsizHeHne BHocwin HY - ux cpennee conpepxa-
uue coctapisuio 0,9-1,0 ITJIK. CpenHsist KOHIIEHTpa-
A aMMHAYHOTO a30Ta COXPAaHWJIACh Ha YPOBHE
0,6-0,8 TIJIK, a ee MakcuMaJibHas - B Ipeeaax Hop-
MaTuBa. Kucnopoaslii pexyM He ObUT HapyIIeH.

Taoauna 3.14. Cpeansis romgoBast KoHIeHTparus HY (MF/Z[M3) B Bozax p. Bonra y c. BepxHeneOsokbe, B IEHTPAIBHOM
(pazpes I1I), 3amagnoit (pa3pe3 11la) u roxxHOM (Ha Tpanune co CpeaanMm Kacrimewm, paspes [V) wactsax akBaTopun
Cesepnoro Kacnus B mepuox 2009-2019 rr.

Toabt 2009 | 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Bosra 0,07 | 0,07 | 0,079 0,08 0,06 0,02 0,13 0,24 0,15 0,10 0,16
Paspes 111 0,07 | 0,05 0,05 0,09 0,06 0,08 0,12 0,17 0,23 0,05 0,18
Paspes Illa 0,08 0,05 0,07 0,11 0,06 0,06 0,09 0,16 0,24 0,06 0,14
Paspes IV 0,04 | 0,05 0,04 0,04 0,04 0,04 0,04 0,04 0,05 0,04 0,04
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Puc. 3.59. MHoOTONETHAS AMHAMUKA CPEeIHEH rof0Boi KoHIeHTparun xkene3a (Fe), aukenst (Ni) u mequ (Cu)
Ha pa3pesax III (Sec III) u Ila (Sec I11a).
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Puc. 3.60. Cpennss rogoBas konneHntpanys (B equaumax [1JIK) npuoputeTHbIX 3arps3HuTenen
u 3HaueHne V3B Brons Jlarectanckoro nodepexsns B 2019 r.

A30BCcKOe MoOpe

B 2019 r. rugpoxumudeckue HaOIIOIEHUS TIPO-
BOJWINCH B yCTheBOH oOugactu p.Jlon Ha Tpex
CTaHIIMSIX B YCThAX pykaBoB MeEpteriii JloHer,
IlepeBonoka u Ilecuansli m Ha 12 craHUUsAX B
Taranporckom 3anuse. COJIEHOCTh PEYHOTO CTOKA B
YCTBSIX PYKaBOB p. JloH U3MeHsIach B Ipenenax oT
0,44%o0 1o 0,721%o (puc. 3.61). Cnenyer oTMETUTH
HEOOJIBITIOE TIOBBITIICHUE COJICHOCTH B YCTHEBBHIX
Bogax /lona 3a mocnegaue 30 jer. 3HaYeHUS BOIO-
poxnHoro nokazatens (pH) Haxonunuck B uana3oHe
or 7,98 no 8,52. B GonpmuHCTBE MPOO 3HAYEHUS
KOHIICHTpAIlMA HE(QTAHBIX YIJIEBOJAOPOIOB IPEBbI-
wainn [IJIK, cpennsis KOHLEHTpauusi - Ha YpPOBHE
3 IIJIK, a makcumansnas - 7,2 [1/IK. Cpemueromo-
Basl KOHIICHTpAITUs OMOTCHHBIX 3JIEMEHTOB, B JaCT-
HOCTH HUTPAaTOB ¥ HHUTPHUTOB, COXpaHsIACh Ha
YPOBHE MPEABIYIINX JIET, 3 aMMOHHITHOTO a30Ta

BO3pOCIIA [0 CPABHEHUIO C MPEABLAYIIUM TOJOM B 3
pa3a. Bo Bcex yCThsX pyKaBOB JeNbThI P. JI0H ObLIa
BBEISIBJICHA PACTBOPEHHAS PTYTh, KOHIICHTPAIIHS
kotopoit nocturana 2,7 ITJIK. Xnopopranuueckue
necturmael rpynn XU u AT B Bome He Obutu
BBISIBJICHBL. KUCIIOpOMHBIA peXUM BOJ B TEYCHHUE
BCEro Tojia ObUT Y/IOBJICTBOPUTEINIBHBIN, U HACHIIIIC-
HUE BOJIBI HE OITyCKaJloch HUXeE 79%.

Conenocts Bog TaraHporckoro 3ajiuBa B 3Ha-
YUTENHFHON CTENEeHH 3aBHCHUT OT O0BhEMa PEYHOTO
croka. B 2019 r. comenocts u3mensaacek ot 0,40%o
10 9,30%o, cocraBuB B cpeaneMm 3,79%o. Konuen-
Tpauusa HY Bapsuposana B npenenax ot 0,8 ITAK
1o 2,0 [TJIK, uro B 3 pa3a MEHBIIIE MPOIIIOTOIHAX
3HaYeHUH W OMM3KO K cpenHnM 3HadeHusM 2015-
2019 rr (puc. 3.62). PactBopeHHass pTyTh ObLIa
HUKE TIpefena oOHapyKeHHs, a HauOoJjbllee
coaep:xaHue Haxoawnoch Ha yposHe 2,6 ITJIK.
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MakcumalibHasi KOHLEHTpalsi aMMOHUMHOTO a30Ta
Ha aKBaTOpWUU 3ajuBa cocTaBuia 578 MKTN/v®,
910 B 7,4 pa3a OoJblle MPOILIOTOJHUX 3HAYECHUH
(78,1 MKrN/I[M3). CpennerozoBasi KOHIICHTPAIUS
¢docharor coxpansercs Ha ypoBHe 18,5 MKTP/v?.
Conepxxanue obOmero ¢ochopa H3IMEHSIOCH B
unrepBaiie 29-100 MKrP/z[M3, COCTaBHMB B CPEIHEM
61 MxrP/ov’. KonnenTpanus pacTBOPEHHOTO KHC-
JIOpoJia B BOJIaX 3aJIMBa BapbUpOBaJIa B JUAIa30HE
6,54-19,12 MFOZ/,[[M3, COCTaBMB B  CpeIHEM
9,76 MrOz/zLM3. MuHHManbHOE 3HAYEHUE HAaCHIIIe-
HUS BOJBI KHCIOPOAOM cocTaBmiio 79%. YpoBeHb
CoNlep’KaHUsl PACTBOPEHHOTO B BOJAE KHCIOPOIa
ObUT ONMM30K K CBOMM MHOTOJIETHHM 3HAYEHUSIM.
Boawr Taranporckoro 3anuBa B 2019 r. xapakrepu-
3YIOTCSl KaK «YMEpEHHO 3arpsizHeHHbIe» (B 2018 1. -
«3arpsI3HEHHBIEY).

B [OHHBIX OTJIOXEHHSIX KOHIICHTpamus HedTs-
HBIX YTJIEBOJOPOJOB B pyKaBax p. JloH m3meHsach
ot 0,04 no 0,13 mr/r. MakcuMyM OBUT OTMEYCH B
utoje B ycThe pykana [lepeBosoka. CpemgHerogoBoe
conepxkanue HY cocraBuno 90 mxr/r (1,8 [1K). B
TaraHporckoM 3aJiiBe KOHIEHTpAIUs HEQTIHBIX
YTJIEBOJOPOIOB M3MEHSIIACh B AHWANa30HE OT 5 110
100 mxr/T, mpu MakcumyMme 2 JIK, a cpemHss KOH-
meHTpanus cocraBisia 76 mxr/r (1,5 JIK), gto
HE3HAYHTEIbHO OTJIMYACTCS OT 3HAYEHWH Ipo-
nutoro roaa (1,4 IK). B nenom mexrogosbie Bapu-
anuu conepxkanuss HY B ocankax 3anuMBa MOXXHO
paccMaTpuBaTh KaK HE3HAUUTEIHLHBIE.

YcrbeBoe B3MOpbe U aeabta  p. Kyb6anb.
HuzoBbs geabThl pexkn Kybans. B 2019 1. cone-
HocTh B [letpymmHoM pykaBe p. KyOanp m3meHs-
nmace B mpenenax 0,25-2,25%0 ¢ MakcUMalbHBIMU
3HAUYCHUSMH B OKTSIOpe; a B pykaBe IIpoToka Boma
BO BCEX OTOOpaHHBIX MpobOax okazajgach IMPECHOM,
cosieHocTh m3MeHsIachk ot 0,26%o0 10 0,32%0. Kon-
HeHTpanus He(TSHBIX YIJIEBOJAOPOAOB Ha 00enux
crannusax cocrtaBmia 0,033 MKT/IM> (0,7 ITIK), B
2018 r. - 0,049 MKF/ZLM3, a MaKCMMAaJIbHOE 3HAUCHUC
coctaBuio - 0,09 Mxr/am> (1,8 IIAK). Xnopopranu-
yeckux nectunuaoB o-I' XD, y-I'XIID, a Takxke
JT u ero MeTaboOIUTOB HE OBLIO BEISBIICHO.

IHopr Temprok. CoieHOCcTh BOABI B KaHaje
nopta usMmensuach ot 10,55%o 1o 14,28%o. Cpenne-
rojioBas BeJWYHMHA coyieHocTH coctaBuia 12,80%o,
(B 2018 1. - 12,35%0). B memom 3a mepuom 2004-
2019 rr. HaOmromaeTcsl ITOCTEIIEHHOE ITOBLIIIEHUE
COJIEHOCTH Pa3lIMuHbIX paioHOB TeMproKCKoro
3anuBa (puc. 3.63). Konnenrpamuus HeQTsIHBIX yriie-
BOJIOPOIOB M3MEHSIIACh OT Tpejena OOHapyKeHUs
mo 2,2 ITJK (0,11 MF/[[M3), YTO HECKOJbKO HUKE
MPOIIUIOTOTHETO MaKCUMyMa 0,18 MI‘/ZIM3
(3,6 IIJIK). Cpennerogosas xkoHreHTpanus HY
cocrasmna 0,04 mr/om’ (0,8 IIJIK), uto B 2 paza
Hmke, ueM B npouutoMm roxy (1,6 IIJK). Konuen-
Tpamusa xjopopranudeckux nectununon (o-I'XL,

y-I'XU, JAT u AJ2) m dhochopopraHnIecKux
coenmuHeHHU (MeTadoc, kapOodoc, ¢o3anmoH u
porop) Obuta HIDKE TIpeAena oOHapyxeHHs. B
MOBEPXHOCTHOM M TIPUJOHHOM CIIOSIX COJCpIKaHUE
cepoBoJiopoia He ObUIO 3aperucTpupoBaHo. KoH-
LIEHTPAIUS PACTBOPCHHOM PTYTH HM3MEHSJIach OT
npenena ooHapyxeHus go 0,02 MKT/IM> (0,2 TIJIK)
pu cpexaeromonoit 0,01 MKT/ 1M (0,1 ITJAK). Kon-
HEHTpaIs OMOTEHHBIX BEIUIECTB, BKIIOYAs COE/IH-
HeHus1 a3ota u (ocdopa B Bogax KaHajga MOpTa
Temprok, B TEYEHHE BCEro rojla HEe IMpeBbIlIaia
ITJK. HacbllieHue BOJA pacTBOPEHHBIM KHCJIOPO-
oM OBUIO YAOBJIETBOPHUTEIHHBIM. MUHHMaIHHOE
coaepxanue coctaBwio 79%. Boapl kanana nopra
Temprok OIeHUBAIUCH Kak «4ducThiey» (B 2018 T. -
«YMEPEHO-3arpsI3HCHHBICY ).

B3mopre pexkn Ky6anb. ConeHOCTs BOJ B3MO-
pesi KybOanm wu3MeHsimace B Juamasone 2,22-
13,78%o, ipu cpenneit cosenoctu 12,0%o0. Makcu-
MallbHasi W CpEeIHerojioBas KoHleHTpauun HY
COOTBETCTBOBAJIM  IPOIUIOTOJHUM  3HAYCHUSIM.
MaxkcumainbHas coctaBuia 0,06 MF/,[[M3 (1,2 TTAK),
a cpexnerogosas - 0,020 mr/av> (0,4 TIIK). Kon-
LIEHTpAIUsI OMOTI€HHBIX DJIEMEHTOB, BKJIIOYasi COE-
IUHEHUs azota M Qocdopa, MO0 CBOMM 3HAUCHHIM
TaKke OblTa ONHM3KOH K mponniorogauM. CpemHero-
JIOBasi KOHIICHTpAIIMsl HAITPUTOB cOocTaBmia 5,1 Mr/am’
(0,2 ITAK), aurparos - 255 MF/L[M3, aMMOHUMHOTO
azora - 129 MF/I[M3, docharor - 6,0 MF/JIM3,
obmiero ¢ochopa - 19,0 mr/av. CpennerojioBas
KOHIICHTpaIMsd pAcTBOPEHHON pPTYTH COCTaBHJIA
0,004 MKr/z[M3, ¢ ™akcumymoMm 0,013 MKT/ M
(0,13 ITAK nmns mopckux Boxm). Hacwlmenune Boj
PacTBOPEHHBIM KHCJIOPOJOM OBLIO YJIOBJIETBOPH-
TEJBHBIM: CpPEIHEro/I0Basi KOHIICHTPALUsS COCTa-
Bria 8,61 MFOZ/)Z[M3, a MUHHMAJIbHOE HACBIIICHUE
67%. Boner B3mopest Kybanu B 2019 r. onenuBa-
JIUCh KaK «YHCTHIEY.

B3mopbe pykaBa IIporoka. B 2019 r. comne-
HOCTh BOJ B3MOpbs [IpOoTOKM U3MEHsIACh OT
10,07%0 mo 13,20%o, pu cpeaHETOAOBON COJICHO-
ctu 11,68%0 1 cpenHEl MHOTOJICTHEH 32 TIOCTICTHIE
5 met - 12,337%o0. Kornentpanus HedTIHBIX yTiie-
BogoponoB cocrasuna 0,019 MF/M3, IIPU  MaKCH-
MaibHOM  3HadeHnn 0,04 Mr/m> (0,8 TIK).
Xmopoprauunyeckue (y-I'XUI, o-I'XHODI, AAT u
JAJ13) u docdopoprannyeckue (Meradoc, xapOo-
¢doc, Go3anoH u porop) MECTULUIBI, a TAKKE pac-
TBOPEHHAs PTYTh M CEPOBOJOPO B BOJAX B3IMOPHS
[IpoToku He ObLIM BhIsIBIeHBL. KoHIIeHTpalus 6uo-
TeHHBIX AJIEMEHTOB, BKJIFOUYas COCIMHEHHS a30Ta U
dochopa, ve npesbimana [1JIK. B 2019 r. kadecTBO
BOJIbI B3MOpbsl pykaBa IIporoka B Temprokckom
3anmBe Mo cpaBHeHUIO0 ¢ 2018 r. HE U3MEHUIIOCH U
OIIEHHBAETCS KaK «IUCTAs».

YerbeBas o0nacte p. Kybans (rupiaa amma-
HOB). COJIGHOCTh BOJI YCTHEBOH 00IacTH U3MEHS-
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Puc. 3.61. MHOTONETHAS AMHAMHUKA CPEIHETOIOBON COJIEHOCTH B YCTHEBEIX IpoToKax p. Jox B mepuosn 1993-2019 rr.
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Jack B mUpokoM nuamnazone ot 0,25%o 1o 14,01%o,
TIpH cpeHerofioBoii conenoctu 3,43%o, (B 2018 1. -
5,76%0). MaxkcumManbHasi 3a)MKCUpOBaHHAsE KOH-
nentpaus HY cocrasuna 0,13 mr/am> (2,6 IIAK).
3a mocienHue S IeT CPeHEro10Bask KOHIEHTPAITHS
HY wmmensercs nesnaumrensuHo (2015 - 0,037
2016 - 0,040; 2017 - 0,033; 2018 - 0,035 Mxr/mM>;
2019 - 0,027 MKF/,Z[MS). XopopraHUIeCcKue MEeCTH-
Wbl B BOAAaX B3MOPbhs He ObUIM BEISBIECHBI. KoH-
LEHTpAIUsI OMOTEHHBIX 3JIEMEHTOB (aMMOHHUITHOTO
a30Ta, HATPUTOB, HUTPATOB U (ocaToB) HE MPEBHI-
wana [TJK. Kucinopoanslii pexxuM BOJA B T€UEHHE
BCET0 Tofia OBbLT YAOBIETBOPUTEIHHBINA. MUHUMAITE-
HOE co/iep)KaHHe PacTBOPEHHOTO KHCIOpOa B TIPH-
JIETAIONMX K YCThSAM JIMMAHOB Y4acTKaM yCThEBOH
obnactu p. Kyb6ans B 2019 r. coctaBuiio 77% Hachl-
IIeHHd, TIpU cpeaHeM HachwlieHnn 97%. Hammuue
CepoBOJIOPOIa B BOJIEC HE ObLIO BBIsIBIEHO. COCTOS-
HUE BOJ THPJ JIAMAaHOB 10 CPaBHEHUIO C TPEIbIAY-
M TOJOM YIy4YIIMJIOCh W OIEHHBACTCA Kak
«YUCTBIE.

Kpbim.  Kepuenckuii mnpoauB. 3HaueHHS
OCHOBHBIX THIPOXUMHUYECKUX MTAPAMETPOB BOJI IIPO-
JIUBa COOTBETCTBOBAIM JHAIa30Hy: TEMIEparypa -
11,3—27,4OC; conernocth - 11,57-18,01%o, mpu cpen-
et 14,71%0; pH - 7,83-8,47/8,28; mienodHocts -
2,492-3,430/2,805 MI-3KB/IM° ; hocdarte! - P-PO, 4,9-
11,6/6,3 mxr/mv>, (B 2018 T. - 0,1-5,6/2,9 MKr/mv’);
obmwmit pochop - 7-36/19,3 MKI/AM®; CHUIMKATHI -
10-450/208 MKr/):[M3; aMMOHUIHBIA a3oT - 17-34/
21,4 MKr//:[M3; HUTPUTHBIN a3or - 5,0-15,0/7,4 Mxr/
L[M3; HUTpaTHBIN a30T - 8-30/18,1 MKF/):[M3 . B Bogax
MPOJIMBa CYHIECTBEHHO CHHU3HIIOCH COJIepIKaHue
HE()TSHBIX YIJIIEBOJOPOJOB, KOTOPBIC SBISIOTCS
HauOoJIee BAKHBIM 3arpsA3HUTENIEM: CPEIHSAS KOH-
nentpanust coctasmwia 0,049 Mr/m° (1,0 ITAK,
yMEHBIIIEHUE B 3 paza), MakcuManbHas - 0,41 M/
(8,2 ITIK, camxenne B 1,9 paza). Bricokue 3Haue-
Hus Beime 1 [1JIK Obutn 3admkcrpoBaHbl y IOBEpX-
HOoCcTH U B mpupoHHoM cioe. Conxepxanue CIIAB
BappupoBai0 B amamazone 10-23 MK/, pu
CPETHETOI0BOM 3HAYECHHUU - 17,3 MKF/)Z[M3
(0,2 TIJIK). W3 xjopopraHMYEeCKHUX TECTHIIHIOB
obutn 3apeructpupoBanbl [IJIT u ero merabomut
JNE B xonuentpauuu 0,57 u 0,51 Hr/zLM3 COOTBET-
crBeHHO. Yame apyrux perucrpuposaincs IJI/1 B
koHreHTparmu 0,50-6,50 Hr/M>, TIPU CPETHEM 3HA-
yenuu - 0,86 Hr/):[M3 , aro menee 0,1 TTJIK. Jlungan
(g-I'XII") m ero m3omep a-I'XII, a Taxke mecTu-
IUABl ANBJIPUH, TENTaxJIOp U IMOJUIUKINYECKHE
xnopupoBanHble Oudenmisl (I1XbB) He ObuUTH BBISB-
nenbl. KoHIIEHTpalys pacTBOPEHHOTO B BOJIE KHC-
Jopoaa ObliIa BEINIE YCTAHOBICHHOTO HOPMAaTUBa U
BappupoBaia B Tpemenax 6,86-10,27 MFOZ/IIM3,
MpU CpelHeM 3HaueHuu - 8,39 MFOZ/,I[M3, YTO Ha
1,56 MFOZ/,I[M3 MeHblIe npouutorogHero. Kucno-
POMHBI PEXUM BOJI TPOJIMBA B TEIUIBIH TEPUOT

ronaa ObLT B mpezenax HopMbl. B 2019 r. o cpaBHe-
HUIO C TIPEABIAYIINM TOI0M KadecTBO BoJ Kepuen-
CKOTO MPOJIMBA CYIIECTBEHHO YIYYIIAIOCH 3a CUET
MOYTH TPEXKPATHOTO COKPAILCHUS CPEIHETOI0BOM
KOHIICHTpAIlMH HE(TSIHBIX YIJIEBOJOPOJIOB, U BOJA
OIICHUBAJIACH KAK «IHCTAasD.

Yepnoe mope

Kpoim. Ilopt Slarta. 3HaueHUS OCHOBHBIX
THIPOXMMHYECKUX TMApaMeTpPoOB BOJ pailoHa COOT-
BETCTBOBAJIM JMAla30Hy: Temmeparypa - 8,8-
24,5°C; conenocts - 7,355-18,790%o, pu cpeaHen
coseHoctH - 17,387%o; pH - 8,08-8,74/8,44; menou-
HoCcTh - 3,005-3,472/3,278 MF—BKB/I[M3; tdhocdatsr -
3-27/11,7 mxr/am>;  o6wmit  pocdop - 20-110/
53,2 MKT/IM> . CHIIMKaTel - 26-1092/242 MK/ M ;
aMMOHMIHEIN a30T - 8-104/24,4 MKF/,[[MS; HUTPUT-
HEIH a3ot - 1,1-15,4/3,8 MKF/J;[M3; HUTPaTHBIN a30T -
16-870/158,1 MKr/mv>. TlMupposoruueckue napame-
TPBI TIOYTH TOJTHOCTHIO COOTBETCTBOBAIIM TPOIIJIO-
TOJHVM 3HAYEHHUSIM, a CpEeAHAS KOHIIEHTPAIUsI
OuoreHHeIx aneMeHTOB (docdaroB, obmero ¢oc-
¢dopa, aMMOHHMIHOTO a30Ta, HUTPUTHOTO a30Ta,
HUTPATHOTO a30Ta) yBenuumiacs B 1,8; 3,3; 1,6, 1,6
u 3,1 paza coorBercTBeHHO. Konnentparus HY Ha
aKBaTOPWUH MOPCKOTO TAaCcCaXUPCKOTO TOPTa U3Me-
HsUlach OT aHajmuTuyeckoro Hyha no 0,19 Mr/am>
(3,8 I[1IK); cpemHee 3HaueHWE yBEIUYHIOCH B 2,8
paza mo 0,015 Mr/ve. Conepxanue CIIAB Bapbu-
pPOBAJIO OT AHAIUTUYECKOTO HyJs 1m0 12 MKF/IIM3;
cpenHee ToaoBoe cocraBwio 1,8 MKT/7M> (menee
0,1 I[TAK). ®enonsl He ObUTM BBIABIICHHEL. M3 XIto-
poprannveckux mnectunuaoB rpymmsl JAT Obutu
3apeructpupoBanbl T B koHuentpauuu 0,61 u
2,06 HF/,[[M3, OIE B xonuentparuu 0,52; 0,96 u
2,85 HF/JIM3, a taxxe JIJ1 - 0,56 mo 11,06 HF/IIM3,
npu cpenHeM 3HadeHuu - 1,93 ur/av’. U3 JIpyrou
TPYHIIBI NECTULUAOB OBLT 3a(pUKCUPOBAH «CBEKHIN»
muanan (g-I'’XUI') B konnenrpammu 0,57-1,33 Hr/
JIM”, TIpU CpeaHeroaoBoM 3HayeHuu - 0,15 HF/L[M3 ,a
takke nzomep o-I' XTI B xoHuentpamuu - 0,62 u
0,65 HF/IIM3. [Tectutun anbIpuH W TOTUITUKINIC-
ckue xsopupoBanHbie Oudenwisl (I[1XB) He Obum
BEISIBJICHBI. 3HaYeHHUS PAacTBOPEHHOTO B BOJE KHC-
JI0poza BapbUpoBany B npexenax 5,44-10,34 mrO,/
,Z[M3, IIpU CpeHEM 3HaYeHu! - 8,20 MFOZ/L[M3 . [Ipo-
IIEHT HACBIIICHUS BOJ| KUCIIOPOJOM CHHU3HJICH IO
CPaBHECHHUIO C MPOIUIBIM TOJOM M BapbUPOBal B
nmuamnazone 71-106%, B cpemunem 90,3% Hacwime-
Hus. B 2019 1. BOJBI MOPCKOTO IMAacCa)KUPCKOTO
nmopTa Slyita OleHNUBAIOTCS KaK «YUCTHIEY.

Paiion Amnamna-Tyance. 3HaueHHS OCHOBHBIX
THIPOXMMHUYECKUX TapaMETPOB BOJ B paiioHe
Amnansl, HoBopoccuiicka, I'enenmpkuka u Tyance B
2019 r. cooTBETCTBOBANIM AMANa30Hy: TEMIIEpaTypa
- 7,8-29,0°C; conenoctsb - 15,75-18,68%o, ipu cpen-
HeM 3HaueHuu - 17,39%0; pH - 7,84-9,04/8,39;
HIEJIOYHOCTh - 2,165-3,643/3,264 Mr—aKB/L[M3; thoc-
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tdarer - 0-13,0/2,5 MKr/z[M3; cuukatel - 21-530/
180 MKF/,I[M3; aMMOHHMHBIA a3or - 64,0-150,0/
113,0 MKF/L[M3; HUTpUTHBIA azoT - 1,00-18,00/
4,04 MKr/nm>. HutpaTtHblli a30T u3Mepsics Ha
YeThIpEX YJAJICHHBIX OT Oepera CTaHIUsAX B pailoHe
Amnampl, HoBopoccuiicka, ['enmenmxuka u Tyarce,
ero 3Hauenus cocrasmwim 33,0-160,0/82,3 MKF/,Z[M3.
B Bomax KaBkaszckoro mpuOpexbst HeTSHBIE yTiIe-
Bojiopoabl (cpennee coaepxanune 0,030 MF/):[M3,
MmakcumainbHoe 0,424 Mr/zLM3, 8,5 IIJIK) conepxa-
JUCh B HE3HAYUTEIHLHOM KOJIMYECTBE, 32 UCKIHOYEC-
HUEM cpemHero coaepxanus HY B mpuOpexHBIX
Bogax Homopoccwuiicka (1,3 IIJIK) (puc. 3.64). B
IIeJIOM 3a TOCJICIHUC JIBAa JCCITHIICTHS HaOIro1a-
eTCsl CHIDKEHUE ypoBHS mpucytctBus HY B Bomax
npUOPEkKbs, XOTS HHOTJA HAOJIIOACTCS CyIIle-
CTBEHHAsl MEXTIoJoBasi M3MeHUMBOCTh. Cojepika-
uue CIIAB Obuto BBIINIE aHATUTHYECKOTO HYJIS
(DL=0,10 MKr/z[M3), a MakcHMajbHas KOHIICHTpa-
st cocraBuia 15 MKr/ov>. KonnenTpanus pactpo-
peHHoil B Boge pryru pocturaia 0,018 MKF/,Z[M3
(0,18 TIJIK); npu cpeisem 3HaueHnn - 0,005 MKI/M.
Xnopopranudeckue necruuuiel rpymn JAT u
I'’XII" He ObutM BBIABICHBI. JHAUEHUS PACTBOPEH-
HOTO B BOJIE KHCJIOPOJIa BapbHPOBAIM B TIpenesiax
6,40-10,62 MFOZ/,Z[M3, B cpemueM 8,81 MrOz/z[M3. B
1eJIOM, KadecTBO BoJ KaBka3ckoro mnpuOpexbs
COXPaHWJIOCH Ha MPEKHEM YPOBHE M XapaKTEpHU3y-
€TCS KaK «IUCTBICY.

Paiion Coum-Apnep. B 2019r. 3HaueHHS
OCHOBHBIX THAPOXHMHYCCKHX ITapaMETPOB B IIPH-
OpeXHBIX BOJAX MEXIY YCThIMHU peK M3bIMTa U
Coun COOTBETCTBOBANIM JIMAIIA30HY: TeMIIeparypa -
9,6-25,6°C; conenoctb - 12,35-19,92%o, ipu cpen-
HeM 3HadyeHuu - 18,54%.; pH - 7,28-8,35/8,16;
MEI0YHOCTE - 2,535-3,275/2,905 MI‘-SKB/I[M3; doc-
tdarer - 0-90,9/5,6 MKr/z[M3; cukatel - 0-2241/
240 MKr/z[M3; aMMOHUMHBIH azor - 0-213,8/
23,5 MKF/L[M3; HUTPUTHBIA a30T - 0-2,06/0,14 Mkr/
,Z[M3; HUTpaTHbIA a30T - 0-166,6/8,3 MKF/,E[M3. Cre-
IyeT OTMETHTh, YTO 3a IMOCJICIHHUE ABAANATH JIET
HAMETHJIACh TEHJCHIUS YBEJIIMYCHHUS HEOpraHuue-
ckoro (ochopa B mpuOpekHBIX Bojax KaBkazckoro
npubpexss (puc. 3.65). CoxepkaHue JIErKOOKHCIS-
eMbIX opranundeckux semuiecTs (1o BIIKs) Bapeupo-
BaJl0 OT AHAIUTUYECKOTO HyIsI 10 3,5 MFOZ/L[M3
(1,2 TIJK); B cpemnem 1,8 MrOZ/):[M3. Conepxanune
B3BEILICHHBIX BelecTB ObLI0 B nipeaenax 0,0-7,9 mr/
,I[M3, B cpenHeM 1,8 MI/IMC.

CpenHeroioBasi KOHIIGHTPAIUS BCEX HOPMUpYe-
MBIX 3arps3HSIONIAX BEIIECTB ObLiIa HUKE YCTaHOB-
JCHHBIX  JUIsl MOPCKUX  BOJl  HOPMAaTHBOB.
MakcumanibHasi KoHLeHTpauus npessimana 1K
mist ceuana (1,7 1K) w1 ams JerKOOKUCISIEMBIX
opranndeckux Bemects (no bBIIKs) (1,2 ITAK).
HauGonbmee conepxanne HY B 2019 r. B Bomax
paiioHa He TPEBHIIANI0 YCTAHOBICHHBI HOPMAaTHB

n cocrapismo 0,9 ITJIK. MakcumanbpHass KOHIICH-
Tpalusi  B3BELIEHHBIX  BEIIECTB  COCTaBisIa
0,8 ITAK. Kak u B mpouuioM rofay, pacTBOpEHHas
PTYTh B Bozax paifoHa He ObUia BbIsBieHa. C
2015r. oTMedaeTcs yMEHBIIEHUE COJEpIKaHUSA
TSOKENBIX MeTauioB B Bogax bomemoro Coun
(puc. 3.66). O0muii ypoBeHD 3arps3HECHUS HE3HATH-
TEJIbHBIN, a BOJbl XapaKTEPU30BAIUCh B OCHOBHOM,
KAaK «4UCTBIE» U, JIOKAIbHO, KyMEPEHO 3arps3HEH-
Hble». B MHOrosnetHell AMHAMUKE COCTOSIHUE BOJ
paiioHa OoLleHMBAeTCs KaK cTabUIbHOE.

BanTuiickoe Mmope

B 2019 r. rugpoxmmudeckune HaOJIONCHUS Ha
BantuiickoM Mope BbITIONHSIUCH Ha 40 CTaHIIUAX B
Hesckoii ry0e B TeueHHe KPYIJIOTO Tofla U B BOC-
ToyHOM YacTu OUHCKOIO 3aiuBa. YUYHTHIBas, B
OCHOBHOM, TIPECHOBO/IHBIN XapakTep HeBckoii ryOs
NPy OICHKE KadecTBa BOJ| OBbUIM HCIOJIH30BaHBI
3HaueHus [1JIK 1151 TOBEpXHOCTHBIX BOJI CYIIH.

Hesckasi ry6a. LlenTpaiabHasi yactbh. OCHOB-
HOM BKJIAJ B 3arps3HEHUE BHOCWIM MElb, LUHK,
MapraHen, amoOMMHHH u xene3o. CoxepikaHue
HUKEJsl 1 KoOaIbTa He MPEBBILIAI0 YCTAaHOBICHHBIX
HopMm. CopepkaHre CBHHIA OBIJIO HIKE YPOBHS
onpenencHus. B mByx ciaydasx u3 211 010 0TMe-
geHo npessimenue [1/IK mo HedTsHBEIM yTaeBomO-
pogam.  Cogmepxanue  ¢enona, CIIAB u
xjopopraanueckux necturuaos (AT u ero mera-
6omuros JAJE, I/, a takxke o-I' XTI u y-I'XII)
ObUTO HIDKE Tipenena oOHapyxeHws. Makcumanb-
Hbl€ KOHLIEHTpAalMl HUTPUTHOIO U aMMOHMHHOIO
a30Ta COOTBETCTBEHHO COCTABWIM 42 MKI/IM® u
937 MKr/am’. Conepxanue ¢ochaToB He NPEBbI-
I1aJI0 YCTAHOBJICHHONM HOPMBI, JMana3oH KOHIIEH-
Tpalyy B MOBEPXHOCTHOM TOPHU30HTE HAXOAMJIICS B
mpeaenax OT MUHHMAJIBHO OIpeNesieMbIX BEIH-
auH 10 84 MKT/IM°. CoJiepxaHue pacCTBOPEHHOTO B
BOJIE KHCIIOpOAa COOTBETCTBOBAJIO YCTAHOBJICHHOM
HOpME U H3MEHSJIOCh B mOpenenax or 7,9 no
13,56 MFOZ/ILM3 BO BCEM CTOJIOE BOJIBI; B CPEJIHEM -
9,86 MFOZ/)Z[Ms. Kucnoponusiii pexxum B HeBckoit
ry0oe ObIT YJOBJIETBOPUTEIBHBIM, CIIydaeB aehu-
[IUTa KHACJIOpOAa B TEYEHHWE BCETO TojAa He OBLIO
BbIsIBNICHO. Hacellenue Bo KUCIOPOAOM COOTBET-
CTBOBAJIO HOPME.

B 2019 r. kauectBo Box Herckoii ryOwl cyiie-
CTBEHHO YIYYIIWJIOCH W COOTBETCTBOBAJIO «yMe-
pEeHHO 3arps3HEHHBIM» 3a CYEeT 3aMEeTHOro
YMEHBIIICHUS CpeIHEN T0JI0BOM KOHIIEHTpAIIUHU pac-
TBOpeHHoi meau o 0,74 - 3,3 TIK (3,7 - 7,0 [IAK
B 2018 T.).

Besoe mope

JBunHckuii 3aamB. COJEHOCTh aKBaTOPUH B
cpemnneM coctaBuia 22,5%o0 ¢ HaUOOIBIIMMY 3HAYE-
HUSIMHA B NPUJOHHOM CJO€, AUana3oH 3HAYEHWH -
1,98-27,8%0. CopeprkaHue HE(TSHBIX YIIEBOAO-
POJIOB MU3MEHSIIOCH OT Mpejesa 00HapyKeHUs 10
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3. aepssHeHue okpyxarowel cpedbl peauoHos Poccuu
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Puc. 3.64. Jlunamuka cpeHei KOHIEHTPAIUK He(DTIHBIX YIJIEBOIOPOIOB (Mr//:[M3) B IpuOpekHBIX Bojax KaBkasa B

1996-2019 rr.

Coxpamienus: Average North - cpenuss BeauduHa B ceBepHoil yactu KaBkaszckoro npubpesxbs; MAC - npenenbHoO O01y-
cruMas koHueHTpauus; Trend Average North - Tpena konnenTpanuu HY B ceBepHOM uacTu IpuOpexbs.
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Puc. 3.66. Cpennss 1 MakcuMaibHasi KOHLEHTpaLUs XKeJle3a U CBUHIA (Mkr/mv®) B IpUOPEXKHBIX BOJAX
paiiona Annep-Couu B 2003-2019 rr.
Coxpamenust: Fe av - cpensis KoHIEHTpanus xkene3a; Fe max - MakcuManbHas koHIeHTpauus »xkene3za; MAC Pb - ILJIK
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cpenHel KOHIIEHTPaly CBUHIIA.
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0,107 mr/am> (2 IIAK), npu cpenHeM 3HAYCHHUH
0,02 mMr/mm°. XJlopopraHu4eckiue TMEeCTULHIbl U
CITAB B Bogax [IBHHCKOIO 3alKBa HE ObLIU BEHISB-
nensl. Comep:kaHue aMMOHHUIHOTO a30Ta HAXOJHU-
Jock B guamazone or 0 go 21,96 MKF/I[M3, B
cpemHeM - 5,8 MKF/)Z[M3 . Konmentparust HuTpaTHOTO
a30Ta HaxXoJMJIach B auara3zoHe 2,9-176,2 MKF/,I[M3,
B cpeaHem - 27,2 MKI/IM>; HUTPUTHOTO a3oTa -
0,86-7,32/2,9 MKF/}.‘LM3; obmero docdopa - 10,47-
42,44/19,7 mxr/mm>, docdaros - 2,9-35,8/11,9 Mxr/
,Z[M3. MHoroneTHsss AMHAMHUKA CPEIHEN M MaKCH-
MaJbHOW KOHIICHTPAIIMU HUTPATOB B MOBEPXHOCT-
HOM, TIPOMEXKYTOYHOM H TIPHIOHHOM  CIIOSX
MMOKa3bIBaeT OTHOCHUTEIHLHO HEOOJNBIION JHara3oH
3HAYCHW, a JTUHUS JTUHEWHOTO0 TPEeHJa MpaKThU4e-
CKHM TOpU3OHTaIbHAs (32 HUCKIIOYCHHEM JIBYX JKC-
TpeManbHbIX 3HaueHu 903 u 404 MKF/ZLM3 B 1992-
1993 rr.) (puc. 3.67). CpenHerozoBasi KOHIICHTpa-
1M CUJIMKATOB HaXoJuiach Ha ypoBHe 371 MKr/z[M3,
JuanasoH cocraswi 139-902 mkr/am’, (B 2018 . -
431 MKF/L[M3). Kucnopoausiii pexxum Bon JIBuH-
CKOTO 3aJIMBa yXyJIWics Mo cpaBHeHHIo ¢ 2018 r.:
CpelHee COJEp)KaHhe PACTBOPEHHOI'O KHUCIOPOAa
coctaBuio 7,4 MFOZ/)Z[M3, (mpotue 8,33 Mroz/):[M3 B
2018 T.), a gWama3oH ero Wu3MeHeHud 6,55-
9,16 MFOZ/I[M3 . IIpoeHT HACBIIEHNS U3MEHSIICS OT
54,9% no 80,2%, B cpeaneM coctaBui 68,1%, uto
SIBJISIETCSI OYCHDb HU3KHUM 3HAUYCHHEM.
Kanganakumckuii 3aauB. B ToprosoM mnoprty
r. Kangamakima coleHOCTh BOJ M3MEHSJIACH OT
7,7%0 1o 24,5%o0 npu CpeIHEroJOBOM 3HAYCHUU
13,6%0. BomoponHblil moka3arenb BapbUpOBal B
npenenax 7,36—7,83 en.pH, npu cpenneMm 3HaueHUU
7,53 en.pH. OOmas mIeNoYHOCTh HAXOAWJIACh B
quanasone  0—1,596 Mr-oke/am>. Kucnopoausiit
pexuM ObLT yaoBjieTBOpuTeibHbIM. CojepxkaHue
PacTBOPEHHOTO KHICIIOpOAa B BOAC B TECUCHHE TOAa
H3MeHAI0Ch oT 6,85 mo 9,48 MrOz/;[M3, cpenHero-
JoBoe 3HaueHue 7,93 MFOZ/,Z[M3 (B 2018r. -
11,22 MFOZ/I[M3). IIpoueHT HACBIMIEHUS U3MEHSAICS
ot 74,5% no 112,1%, B cpemuem coctapmi 98,1% (B
2018 r. - 101,4%). ConepxaHue JTErKOOKUCISIEMBIX
opranndeckux BemecTs (1o bITKs) He ObL10 BBIAB-
neHo. CpennerogoBoe conepkanue HY Haxonu-
jock B jnmamaszone 0,007-0,014 MF/}.‘LM3, B CpelHEM
cocrasmio 0,01 mr/am>. Konuentpanus xnopopra-
Hudeckux nectuiuaos rpynn X u JAT Obiia
HIKe mpeaena oOHapyxenus. Konnenrpanus pac-
TBOPEHHBIX (DOPM TSDKENIBIX METAIIOB H3MEHSIACh
B CJIEIYIOUIMX Ipenenax: Meap - 3,3—16,5 MKF/,Z[M3,
npu cpeaHeM 3HadeHuu 8,4 MK/ IM> (1,7 IIAK);
Hukens - 2,0-9,9/4,8 MKr/)JM3; Mmapraner| - 2,8-20/
9.2 MKr/aM>; Kaamuii - 0-0,3 MKI/IMS; SKeneso -
13,5-64/38,6 MKF/I[M3, MakCUMyM ObLI OTMEYCH B
Mae Ha ypoBHe 1,3 ITJIK; pryts - 0-0,026 MK/ M.
CopeprkaHue CBUHIA U XpoMa OBLIO HUKE Ipejiena
oOHapykeHHs. MakcuMajibHOE COJAep)KaHuE MeIU

0TMeYajoch B MapTe - 16,5 MKT/IM> (3,3 IIJIK), uto
MOYTH B 2 pa3a BBIIIE MPOIUIOTOIHETO 3HAYEHUS.
CopepxaHre OMOTCHHBIX SJIEMEHTOB OBLIO HIDKE
YCTaHOBJICHHBIX HOpMAaTuUBOB. CojepKaHUsS aMMO-
HUWHOTO a30Ta HaXOMWIOCh B juama3oHe 0—
56,7 MKI/1M>, cpennee 25,7 MKI/IM>; HUTPUTOB 0—
3,26/1,2 MKr/z[M3; HHATpaToB 9,6—76,1/40,7 MKF/I[M3;
crwmkaroB 1341,7-2812,3/1812,8 MKT/ M. Conep-
xaHue (ocdaToB M3MEHSUIOCH B auamna3one 5,87—
20,14 MKr/)J;M3, cpenHeronoBoe 3Hauenue 11,9 Mxr/
am>. KadecTBo BOJ 1O cpaBHeHuIo ¢ 2018 r. yxyn-
IIMJIOCh, BOJIBI OIICHUBAJIMCh KaK «yMEPECHHO
3arpsiI3HEHHBIEY.

BapenuesBo mope

Koanckuii 3a1uB. B 2019 1. Ha BoAnocTty Topro-
BOTO MopTa I. MypMaHCKa COJIEHOCTh B TEUYEHHE T0/1a
HaXoAWJIach B auamasoHe 8,7-24,7%o, MUHIMYM OBLT
OTMEYEH B HIOJIC, & MAaKCHMyM B Mae, a CpeIHssA
coJieHocTh coctaBmia 17,73%o. Bemmunna pH m3me-
HSUIACh B Mana3oHe 7,5-8,9; MakcuMyM HaOuroqascs
B ceHTs10pe. O01as menovyHoCTh U3MEHsIIach B Ana-
nazone 0-1,42 Mr-3KB/I[M3; cpenneronoBas 0,975 mr-
3KB/,I[M3. Copepxxanue HY u3MmeHsiock B 1uana3oHe
0,040-0,256 Mr/z[M3, npu cpeanerogosom 0,094 mr/
e (1,9I1IK), a MakcMMaabHOE 3HAYCHHE -
5,2 IIJIK Obl10 OTMEUEHO B HIOJIE, YTO MOYTH B 2
pa3a Beimie 3HadeHu 2018 . (puc. 3.68).

Copep:kaHre JETKOOKHCIIIEMBIX OpTraHHYECKUX
BewecTs (1o BIIKs) Haxoaunocs Ha ypoBHE aHAIH-
THYECKOTO HYyJIsA, a MaKCHMaJbHOC 3HAYCHUE
1,8 MI‘OZ/IIM3 (0,9 ITAK) nabmoganocs B SHBape H
mapre. CozeprkaHue B3BEUICHHBIX YaCTHIl U AHHUOH-
HBIX IIOBEPXHOCTHO- akTUBHBIX BemiecTB (AITAB) B
Bojiec ObLIO HIDKE mpenena oOHapyxkeHus. [lectu-
muael rpynn XU u JAT He ObUTM BBISBICHEI.
3arpsi3HEHHE TSHKETIBIMH MeTajulaMd OBLIO CyIIle-
CTBEHHBIM IS Kene3a - cpeanee 42 MKT/IM>
(0,8 ITJIK), MmakcumaibHoe - 71 MK/ M3 (1,4 TIIK),
U JUTSI MEJTH - CpeiHee 5,5 MK/ M3 (1,1 TIAK), mak-
CHMAJIBHOE - 9 MKI/aM> (1,8 IIJIK). B Tedenne roma
KOHIICHTPAIIMH U3MEHSUTHCh: aMMOHUIHHOTO a30Ta -
B jnanasone 0-218,3 Mxr/am> (MakcuMyM ObLT B
Mapre), B cpeaHeM coctaBmia 123,7 MKT/M>;
HUTpUTHOrO azora - 0-16,32/4,31 MKI‘/I[M3; HUTpa-
T0B - 31,14-65,77/54,2 MKF/ILM3; CHJIIMKATOB -
1553,1-2666,4/2054,6 MKF/ILM3. Conepxxanue oc-
(haToB M3MeH:IOCH B AuamazoHe 6,35-121,1/
63,06 MKF/,Z[M3 (1,2 ITAK). CpenneronoBast KOHICH-
Tpamus KHUCIOPOJa HAaXOIWIaCh Ha YPOBHE IIPO-
mgioro roxga - 10,2 MFOZ/,Z[M3, Ip¥ MHUHHUMYME
8,9 MFOZ/,I[M3. [IpouieHT HaCBHIEHUSI BOJ KHUCIOPO-
JIOM BapbupoBan B auanazone 82,4-101,5%. Ilpuo-
PUTETHBIMH 3arpsI3HATEISIMHI COXPaHWIIHACh
HedTsaHble yrieBomopoasl (1,9/5,2 TIJIK), mens
(1,1/1,8 ILAK) u xene3o (0,8/1,4 I11K). ITo cpaBHe-
Huto ¢ 2018 r. xauecTBO BOI B pailoOHE BOIIIOCTA B
TOPrOBOM MOPTY T'. MypMaHCK HE HM3MEHHJIOCh U
OIICHUBAETCS KaK «yMEPEHHO 3arps3HCHHBICY.
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Puc. 3.68. J[uHAMUKA CPETHETOOBOTO M MAKCUMAJILHOTO COIEPKAHHs HEDTAHBIX YIIEBOIOPOIOB (MI/IM°)
B TOprosom nopty Mypmancka B 2011-2019 rr.

Tuxmii okean

Mleasd noayocrpoBa KamuaTrka. ABavuH-
ckas ryda. B 2019 r. mpuopuTeTHBIMU 3arps3HsIO-
MU BEMIECTBAMU B BOJIaX ABaYyMHCKON TyOBI
ObuIM HeTSHBIC YIIEBOAOPOIBI, PEHOIBI U JIETEP-
reHTel. HawmOomplmas KOHIIEHTpaIUsi PacTBOPEH-
Heix HY nHaOmiomaercs, kak mpaBuiio, B padoHax
cOpoca CTOYHBIX BOJ CYAOPEMOHTHBIX 3aBOJIOB,
TPaHCIIOPTHBIX MPEANPUATHH U B MECTaxX CTOSHKHU
cynoB. Pacnpoctpanenuto HY Ha BClO akBaTtoputo
ryOBI CIOCOOCTBYIOT MPHIINBO-OTJINBHBIE U CTOHHO-
HaroHHble TedeHus. CpeaHerooBoe cojaep)KaHue
He(TIHBIX YTIIEBOAOPOAOB B BOJaX ABaYMHCKOHN
ryosr B 2019 1. cocraBmio 2,2 ITJIK (0,11 MF/,Z[M3),
MakcumanbHoe - 17,6 ITIK (0,88 Mr/,uM3), 4TO
cootBetrcTByeT 2015-2016 rr. (puc. 3.69). Cpenne-
TOJIOBOE COJICpP)KaHWE KOHIICHTpalu (EHOJIOB B
2019 r. cocraBuno 0,8 [IJIK, makcumaiabHOE -
3,1 IIAK, a nostopsemocTs mnpesbimieHus I1JIK
nocturiaa 35%. Ha npoTspkeHuH MOCieHUX EeCTH

JeT KOHUIEHTpauusi (HEHOJOB COXPaHSIOTCS Ha
ypoBae 2—4 IIJIK. MakcumanbHasi KOHLEHTpAaIus
CIIAB (1,6 [1IK) Ob1a oTMedeHa B OKTSAOpE B TIpH-
YCTBEBOH 30HE p. ABaya.

CpennerozioBoe 3Hau€HHE KOHIIEHTpAIMH pac-
TBOPEHHOT'0 KUCJIOPOJa B BOJHOH TOJIILE COCTAaBUIIO
9,21 MFOZ/ILM3 IpU CPEIHEM 3HAYCHHH YPOBHS
Haceinienua 90%. Ha moBepxHocTH cpeaHuil ypo-
BEHb HACHIIIEHUS nogHumanca a0 142%, a B mpu-
JIOHHOM cJ10€ omyckacs 110 21%.

B 2019r. mo cpaBuenuto ¢ 2018 r. xadecTBO
BOJbI ABAaYMHCKOW I'yObl yXYJIIIMIOCH U OLICHUBA-
JIOCh KaK «3arpsisHeHHbIe)» (ypoBeHb 2017 1.).

OxoTtckoe mope

B paiione noc. Crapoayockuii B 2019 r. 3Haue-
HUS TUAPOXUMHUYECKHX MTOKa3aTele W KOHIIEHTpa-
MU 3arps3HSIONINX BEIIECTB HAXOIWINCh B
npejenax cpelHeMHOrojeTHuX 3Hauenuit. [lo cpas-
HeHuto ¢ 2017-2018 rT. CHU3WIKCH CPEHSAS U MaK-
CHUMaJIbHasl KOHLIEHTPALMS MEAN: CPEIHSAS COCTaBH-
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ja 2,6 MKF/I[M3 ; MakcHMasbHas 4,5 MKF/I[M3 (0,9 ITIK).
CpenHrie 3HA4eHHS JIETKO-OKHCISIEMBIX OpraHude-
ckux BemecTs (no BIIKs) mpesbmmamu ITAK u
cocTaBuin - 2,8 MFOZ/,[[M3 , MakCuMaJlbHbIEC -
6,0 MFOZ/ILM3. Konuenrpauun He(TSIHBIX YIIeBO-
nmoponoB (cpemmeromoBas 0,017 MI/IMe,  Makcu-
MarpHas 0,039 MT/,ILM3), neTrepredroB (28/47 MKr/z[M3),
nmaka (3,2/5,6 MKF/,HM3), ceuamna (0,4/1,1 MKr/zLM3)
n kaamus (<0,1 MKF/,Z[M3) HE TPEBBIIAN HOpMa-
THUBHBIX TMOKa3zaTened. CpemHeromoBoe coaepiKa-
Hue (enomoB cocraswio 0,7 MKT/IMS, npu
MaKCHUMaJIbHOM 4.0 MKF/I[M3 . Kucnopoansriit
pEeXUM OB B Mpesiesax HOPMBI: CpefHee coaepika-
HHUE  PACTBOPEHHOTO  KHCJIOpPOAa  COCTaBHIIO
7,9 MFOZ/,I[M3, MHUHHUMajibHOE 5,8 MFOZ/,Z[M3 . B
2019 ., xak u B 2018 r. B JOHHBIX OTJIOXKCHUIX B
paiione moc. CtaponyOckuii OblT MpPEBBILIEH HOP-
MaTtuB cofepxkanus HY (cpemHee 3HaUcHHE
138 mxr/r, 2,8 JIK; MakcuMallbHOE 3HAa4YCHHUE
259 mxr/r, 5,2 IK). Conepxanvue ¢eHOJIOB, Kai-
MUsl, MEIU, CBUHIA M I[UHKA SIBJSJIOCH HE3HAYH-
TENbHBIM, a MaKCUMaJbHBIC 3HAYCHUS  HE
npessimanu 0,2 JIK.

B 3anmuBe AHuBa B paitone noc. [IpuropogHoe B
2019 r. oTMeuanock 3arpsi3sHeHHe MOPCKUX BOJI JIeT-
KOOKHCIISIEMBIMIA OPTaHHMYECKUMH BEIIeCTBAMH (10
bIIKs)  (cpemnee 2,7 MFOZ/,ZLM3 ,  MakCUMyM
5,1 MIOZ/ILM3), MeJIBIO (CpeIHee 3HaYeHHE 2,5 MKF/I[M3 ;
MakcuMyMm 6,5 Mkr/ov, 1,3 [NAK) u HedTsIHBIMU
yrieBogoponamu (cpennee 3Hauenne 0,023 Mr/ve;
Makcumym 0,076 mr/ov>, 1,5 I[IJ1K). Cpennue wu
MaKCHMaJIbHbIE KOHIICHTPAIUN IPYTHX WHTPEANCH-
TOB - kagmus, nuaka, CITAB, cBuHIIa 1 aMMOHMII-
Horo azota He npesbimanu 0,5 ITIK. Kucnopoausrii
pexum ObLT B Tipenenax Hopmbl. CpeaHee rooBoe
3HAYCHME KOHIICHTPAIMU KUCJIOPOAa MOHU3UIOCH
1o cpaBHenuto ¢ 2018 r. u cocraBuio 7,88 MFOZ/,I[M3,
OJIHAKO MUHUMAJIBHOE 3HAYEHHE OIYCKAaJIOCh HIDKE
ypoBHA HopmatuBa (6,0 MrOz/L[M3) U COCTaBWIO
5,42 MFOZ/I[M3. B noHHBIX OTJIOXEHUSAX COAEpIKa-
Hue HY 3HaunTenbHO MOBBICUIIOCH 110 CPABHEHUIO C
NpPONUIBIM TOJIOM - CpejiHee 3HaueHue 49 MKr/T,
1 JIK; makcumym - 77 mkr/r, 1,5 K. Cpenaue u
MaKCUMAaJIbHbIE 3HAueHHUS COJICpXKaHUA KaJIMusl,
(heHONOB, MeU, IIMHKA M CBHHIIA HE IPEBBIIIAIN
HOopMaTHBa (MakcuMaiibHOe 3HaueHue - 0,2 JIK -
MeJb).

B 2019r. B Mopckux Bomax 3anuBa AHUBA B
paiione r.KopcakoB oTMe4anoch 3HAYUTENIBHOE
3arpsi3HeHre HE(PTSIHBIMH YTIIEBOJAOPOAAMHU: CPEJ-
Hee 3nauenne 0,05 mMr/am> (1 ITAK); makcumym -
0,164 mr/nm’ (3,3IIAK), d4ro COOTBETCTBYET
ypoBHIO 2018 r. 3HAUUTENHEHO YBEIMYUIOCH COMIEP-
JKAHUE JIETKOOKUCIIIEMbIX OPraHMYECKUX BEIECTB
(mo BIIKs): cpennee 3Hauenue 4,1 MI/IM; MaKCUMyM
9,5 MF/,E[M3 ., MeIM - cpeAHee 3HavyeHue 3,2 MKF/,Z[M3;
Makcumym 7,7 MKT/IM> (1,5 ITAK), a takxke ¢deHO-

noB: cpenHee 3HaueHue 0,14 MKF/I[M3; MaKCHUMYM
2,6 MI(F/,Z[M3, 2,6 TIJIK. TIpu 3TOM Kak cpeaHsis, Tak
U MaKCHUMaJlbHas KOHIEHTpAIMH KaJMUs, IUHKA,
CIIAB, cunna ne npessimanu [1/1K, 3a uckiroye-
HUEM aMMOHUIHOTO a30Ta, MAKCUMaJIbHasl KOHIICH-
Tparust kotoporo coctaBmia 1 IIJIK, a cpemmsis
0,2 ITJIK. CpeanerogoBoe cojiepKaHue KHUCIOPOJia
cHU3mIoCh (6,87 MFOZ/,Z[M3), MHUHHAMAJILHOE 3Hade-
HUE OIYCKaJIOCh HW)XKE HOpPMAaTHBA W COCTaBUIIO
4,79 MFOZ/I[M3. B OHHBIX OTHOXEHUSX OBLIO
OTMEUEHO TOBBIIEHHOE coaepxanue HY (cpennee
sHauenne 450,6 mxr/r, 9 JIK; MakcumMmaibHOE
589 mxr/r, 12 JIK). KoHmenrpanuu kaaMmus Haxo-
mamuch Ha ypoBHe 2018 T. (cpemHee 3HaueHUE
0,27 mxr/r, 0,3 IK; makcumym 0,55 mxr/r, 0,7 JIK),
a Takke Mmemu (cpenHee 3HadyeHue 24,7 MKIUT,
0,7 IK; makcumym 32,5 mxr/r, 0,9 IK). KonueHn-
Tpaius ()SHOJIOB, IIMHKA U CBHMHIIA HE IMPEBBIIIAA
0,5 JIK.

B 2019 r. kauecTBO BOJ I0’KHOHM YacTH ImIeibga
0. CaxalliH COOTBETCTBOBAJIO «yMEPEHHO 3arpss-
HCHHBIMY BOJIaM.

SInoHckoe Mmope

3anuB Ilerpa Beaukoro. B 2019r. Bo Bcex
MIPUOPEKHBIX akBaTopuii 3anmBa Iletpa Bemmkoro
SImoHCcKOTO MOpS OBUTO 3aPUKCHPOBAHO CHUKCHHUE
CPEIHETO/I0BOM KOHIIEHTPAIUU HE(QTSHBIX YIIIEBO-
noposioB: B Oyxte 3omortoii Por B 2,1 pasa (c
0,096 mo 0,045 MF/I[M3); B Oyxte Juomung - B 1,8
paza (c 0,082 o 0,045 MF/):[M3); B nposiuBe bocdop
Bocroubiii - B 2,3 pasa (¢ 0,112 1o 0,030 mr/am’);
B Amypckom 3aiuBe - B 2 pasza (¢ 0,04 mo 0,02 mr/
L[M3); B YccypuiickoMm 3anuBe - B 3 pasa (¢ 0,06 no
0,02 Mr/,uM3); B 3asiuBe Haxonka - B 1,3 paza (¢ 0,04
mo 0,03 Mr/z[M3), (puc. 3.70). CpemHeronoBasi KOHIICH-
Tparms BapeupoBana B mpenenax 0,03-0,09 M/,
CpenHEeMHOTOJIETHEE 3HAUYEHUE COXPAaHAETCS Tpa-
JMUIIMOHHO HamOoibmuM B OyxTte 3osotoit Por.
MakcumanbHas koHuentpauus HY B Mopckoii Boge
cocrasmina 3 I1JIK (0,15 Mr/)JM3) B 3asimBe Haxojka
B centTsa6pe u 2,8 IIJIK (0,14 MF/}Z[M3) B MpOJIUBE
Bocdop Bocrounslii B okTs0pe.

B mpubpexusix Bogax 3anuBa [lerpa Bemmkoro
CPEIHETO/I0BOE cozepkaHne (DEHOIIOB U3MEHSIIOCHh
B auamasone 1,04-1,39 mxr/ s (1,0-1,4114K). B
cpaBHeHuu ¢ 2018 r. ypoBeHb 3arpsA3HEHHOCTH IpHU-
OpexHBIX paiioHoB 3anuBa [lerpa Benmkoro ¢eno-
JaMu HE H3MeHWIcs B Oyxrtax 3omotoit Por u
Huomun, a takxke B AMypckom 3anuBe. [loBbicu-
JIOCh CPETHETO/I0BOE CO/epkaHue (PeHOJIOB B IMPO-
muBe bocdop Bocrounsiii, B Yccypuiickom 3anuse
u 3anuBe Haxonkxa. B Oyxtre 3omortoii Por oHo
cocraBwio 1,2 [11K, B Oyxre Juomun u B AMyp-
ckoMm 3aymBe - 1,1 IIJIK. B npomuse bocdhop Boc-
TOYHBIH, B Y ccypuiickoM 3anuBe u 3anuBe Haxojka
O0TMEYAlIOCh HEOOIBIIOE MOBBIIICHUE: B IPOJIUBE
Bochop Bocrounstii ot 0,8 no 1,0 IIAK, B Yccy-
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Puc. 3.70. /Iunamuika cpeiHeroJoBol KOHIIEHTPAIUU HEPTSHBIX YIIIEBOAOPOIOB (MF/}Z[M3 ) B BOJIaX Pa3InYHbIX
paiionoB 3anuBa [lerpa Benukoro flnonckoro mops.
1 - 6yxra 3onotoii Por, 2 - 6yxrta lnomuza, 3 - nposaus bochop Bocrounsiii, 4 - AMypckuii 3auB,
5 - Ycceypuiickuii 3anuB, 6 - 3anuB Haxonka.

puiickom 3amuBe - oT 1,0 mo 1,4 IIJIK, B 3anuBe
Haxopaxka - ot 1,1 go 1,2 ITJIK. MakcumanbsHOE 3Ha-
yeHue ObUTO OTMEUeHO B 3aiuBe Haxoxaka (B OyxTe
Haxonka) B urone - 3,1 ITJIK.

VYpoBeHsb 3arpsA3HeHHOCTH MOpckHuX Box AITAB
M0 CPABHEHHUIO C MPEABLIYIIUM TOAOM B OOJBIIHH-
CTBe NPUOpEKHBIX paiioHOB cHm3mics B 1,15-1,3
paza. CpemaHEromoBOoe COACpPXKAHUEC ETEPTEHTOB
m3MeHsUIoch B guamnaszone 2,2-3,9 ITJIK. Crnemyet
OTMETHUTh, YTO B AMYpPCKOM 3ajJiBE€ W 3aJIUBE
Haxonka oTmeuaiicst pocT CpeHETro YPOBHS COJEp-
skaHus geteprenTos ot 3,0 mo 3,1 IIAK u B 1,5 paza
ot 2,9 no 3,9 IIJIK coorBeTcTBeHHO. Makcumanb-
HBIC 3HAYCHUS PETUCTPUPOBATUCH C Mast IO OKTSAOPH
u cocraBisui B Oyxte 3omotout Por - 7,3 IIJIK, B
oyxte duomun - 4,7 I1JIK, B mponmuse bocdop Boc-
touHblil - 5,4 [1/IK, B AMypckom 3anuse - 8,4 TI1K,
B YccypuiickoM 3anuse - 8,3 I1IK u B 3anuse Ha-

xozaxka - 7,1 IIAK. B nenoMm ypoBeHb 3arpsi3HEHHO-
cTH TpUOpeXHBIX BOj 3anuBa [lerpa Bemukoro
AITAB 3a nepron 2017-2019 rr. pe3ko HMOBBICHIICS
ot 3nadenuit menpiie 1 ITJK mo 2-3 ITJK, a mak-
CUMaJIbHBIE 3HAYCHMsI B pa3HBIX paliOHax IOCTH-
ranu 89 [1JIK, yero He oTMeudanoch 3a BCE BpPEMsI
HaOIIOICHUH.

B mpuOpexnpix Bogax 3anuBa [lerpa Bemmkoro
CPEIHETO/I0BOE COJIEPKaHUE OTPEACTIIEMBIX METall-
J0B (M€, XKeJe30, LMHK, CBUHELl, MapraHel 1 KaJ-
muit) 610 MeHee 1 T1/IK, a Takke 110 cpaBHEHUIO ¢
MPEBITYIUM ToI0M B Oyxte 3oioToii Por cHu3M-
JUCh CPEAHEroJIOBBIE IIOKa3aTelau MO IMHKY,
CBUHILY ¥ KaJIMUIO, COXPAHIIIUCH - TI0 MEJTH, KeJe3y
u Mapraniy. B nponuse bocdop Bocrounsrit cau-
3WINCh TIOKa3aTeld MO MeIW, LUHKY, CBHHILY;
COXPAaHWJIMCH - 10 XKeJe3y, MapraHily u KaaMuio. B
Oyxte Juomun, B AMypcKOM U Y CCypHIICKOM 3aiii-
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Bax W B 3aimBe Haxonmka 1o Bcem ompenersieMbIM
MeTallaM OBLTO OTMEYEeHO HeOOIbIoe CHIKEHHE
CPEIHETO/IOBBIX TIIOKa3aTelei 3a WUCKIIYEHUEM
Meau B AMYpPCKOM 3aJIBE, KOTOPOE TMOBBICUIIOCH C
0,25 no 0,7 ITIK. Bo Bcex mpuOpeXHBIX palioHax
(UKCHpOBAIHCh OT/AECIBbHBIE CIlydyaW CYIICCTBCH-
Horo npeseimenus [1JIK mo xenesy: B Oyxrte 3o010-
toi#t Por - 2,9 T1JIK; B mponuBe bocdop BocTounsrit
- 3,8 I[1IK; B AMypckom 3anuse - 4 IIJIK; B Yccy-
putickom 3anmuse - 2,6 [1/IK; B 3anuBe Haxomka -
2,3 [IAK. CpenneromoBoe coaep:kaHue pPTYTH B
MOPCKOI BOJe B MPUOPEXHBIX paiioHaX H3MEHS-
nock B npeaenax 0,2—0,4 IIJIK u no cpaBHeHuro ¢
2018 r. cymecTBeHHBIX M3MEHEHUH He ObLTO 3a(hHK-
CUpPOBaHO. 3HAYCHHS BBIIIC HOpMATHBA ObLTH OTMe-
YeHbl B JBYX paiioHax: B AMYypCKOM 3alluBe -
1,1 ITJIK u B 3anmmuBe Haxonka - 1,2 TT/IK.

B 2019r. B mnpubpexHbIXx pailoHax 3aauBa
Ilerpa Bemukoro cpemnee 3HadueHHE OWOXHMHYE-
CKOTO TOTpEOJNIeHHsI KHUCIOpoJa 3a TSTh CYTOK
(BIIK5) m3mensuocs B auanaszone 0,24-3,33 ITJIK,
3a UCKJIIOYEHUEM OJHOW MPHUAOHHOW MPOOBI C IiTy-
OuHbl 6 M B YCCypuHCKOM 3aluBe, B KOTOpPOWH
coJiep)KaHNe OPTaHWYECKOTO BEIIECTBAa JOCTHUTaIo
8,1 IIJIK, 4TO COOTBETCTBYET YPOBHIO BBICOKOTO
sarpsisaeHms (B3), m3-3a 4ero cpemHee 3HAUCHUE
OMOXMMHUYECKOTO MOTPEeOICHHUS KUCIOPoa 3a MATh
cyrok (BIIKs) mosbicuiiocs ¢ 1,52 1o 2,19 MrOz/,uM3.
Kucnoponuslit pexxuM B MPUOPEKHBIX BOJIaX ObLT B
npenenax HOPMBL. CpeaHerosoBoe Ccojaep)KaHue
PacTBOPEHHOTO KHCJIOPOZAa B TOJIIIE BOIBI Pa3HBIX
palioHOB aKBAaTOPWHU 3aJIMBa HAXOJWJIOCH B JHaria-
3oHe 7,87-10,18 MFOZ/,ZLM3, OJTHAKO (PUKCUPOBAIUCH
CIy4yau C HapylIeHHEM KHCJIOpPOJHOIO pexHuma: B
Oyxte 3omnotoii Por (3 ciayyast) u B AMypCKOM 3aJIu-

Be (6). B BepmuHe OyxThl 30510T0# Por MuHMMAaITh-
Has KOHIIEHTpAIMsl PACTBOPEHHOTO KHCIOpOJa
Obl1a oTMEuYeHa B aBrycre - 3,95 MrOz/z[M3 (51%
HachllieHus1). B AMypckoM 3aiiuBe aOCOJIOTHBIN
MUHUMYM 3a(UKCUPOBaH B MpPUOPEIKHOU 30HE
BOMH3H T. BramBocToka B centsaope - 2,76 mrO,/av’
(35% nacermenus).

B 2019r. mpubpexusie Bombl 3amuBa llerpa
Benukoro xapakTepu3ylOTCsi B OCHOBHOM «3arpsiz-
HEHHBIMI» Bojamu (puc. 3.71), 3a HCKIIOUCHHEM
nponuBa bochop BocTounblii, B KOTOPOM KauecTBO
BOJI yIIYUIIMJIOCh U COOTBETCTBOBAJIO «yMEpPEHHO-
3arpsiI3HEHHBIMY BOJIaM. Y TyUIIAJIOCH Ka4eCTBO BOJ]
oyxTel 3omotoii Por, OyxTer duomum m Yccypuii-
CKOTO 3aJIUBa, a YXYAIIWIOCh AMYPCKOTO 3ajvBa U
3anmuBa Haxonka, XOTS BCe OHH MO-IPEKHEMY
XapaKTEPU3YIOTCS «3arpsI3HEHHBIMUY BOJIAMHU.

Jounsble otaoxkenusi. B 2019 r. cpeanerogosoe
coJiepykaHre HeQTSIHBIX YIIIEBOJOPOAOB B JOHHBIX
OTJIOKCHISIX TIPUOPEIKHBIX paifoHOB 3aymBa I[leTpa
Benukoro m3mensiocs B auanazone 0,08-14,79 mr/
r. [lo-mpexxneMy B HauOONbLICH CTEIEHU 3arps3-
HEHBI JIOHHBIE ocanku OyxThl 3onortor Por. Tak,
CpeIHeroioBasi KOHIICHTpalus He(TAHBIX YIJIEBO-
nmopoaoB B 2013 1. (6,14 Mr/T) IpeBBICHIIa JOITYCTH-
MBI YPOBEHb KOHIIEHTpaIMu modtu B 123 paza,
2014 . - B 210 pa3; 2015 1. - 261,8 K, 2016 T. -
201,6 K, 2017 r. - 258 K, B 2018 r. - 336 IK, B
2019 1. — 296 JIK (UK - gomycTuMBIii ypOBEHb KOH-
neHTpanuu). MakcuMansHas KoHIeHTpamus HY B
2019 r. 6p11a 3ahUKCUpOBaHa B BEPIIHHE OYXTHI 30-
noroit Por B patione ct. Nel - 675 JIK (33,74 mr/r).
[To cpaBHEHHWIO C TPEABIAYIIMM TOJOM IOYTH BO
BCEX MPUOPESKHBIX paiioHaX, 3a HUCKIIYCHUEM
Yccypuiickoro 3anvBa, ObIII0 OTMEUYECHO CHIDKCHHE
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Puc. 3.71. MHoroneTHss TMHAMUKA WHJEKCa 3arps3sHeHHOCTH BoJ (M3B) B pa3nudHbIX paiioHax
3anuBa [lerpa Benukoro SnoHckoro Mmopst
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CpeHero10Boi KoHieHTpauu HY B 1OHHBIX OTJI0-
*eHusix. B Yccypuiickom 3ainuBe CpeaHeroioBoi
nmokasarensb (1,6 JIK) He uaMeHmICS.

CpennerojoBoe cojepxanue (HEHOJIOB B JOH-
HBIX OTIOeHUAX 3anuBa Ilerpa Bemukoro Bapbu-
poBasio B nuanasone 3,70—7,02 mxr/r. Bo Bcex
MpuOpexXHBIX paiionax 3anmmBa Ilerpa Bemmxoro
cpenHss KoHneHTparus Gerosos B 2019 r. moBeIcH-
J1ach MO CPaBHEHMIO C MPOLUIBIM rojaoMm B 1,3-2.9
pasa. B Hamboupliell creneHu 3arps3HEHBl (EHO-
JaM{d JIOHHBIE OTJIOXeHUs OyxTel 3onortoir Por
(cpennsis 6,18 Mkr/r, MakcumanbHas 8,0 MKI/T),
oyxTtel Jlmomun (cpemss 6,65 MKI/T; MakCHMaib-
Has 8,9 MKr/T), nponuBa bocdop Bocrounstii (cpen-
Has 7,02; makcumanbHas 13,0 MKT/T) 1 AMypCKOTO
3amuBa  (cpemssis 5,47 MKI/T;  MakcHUMallbHas
12,50 MK1/T).

B 2019 1. B O6yxTe 3omnoroii Por u B 6yxre [duo-
MUz OBUT OTMEUYEH POCT YPOBHS 3arps3HEHUS JOH-
HBIX OTJIOXKCHWH pa3MUYHBIMH METalJIaMH, a B
OCTaJIbHBIX TNPHUOPEKHBIX paiioHax 3amuBa llerpa
Benukoro - coxpaHuics Ha YpOBHE MPOILIOTOTHUX
3HaueHuit. B 6yxrte 3onoroii Por moBeicumcsk cpen-
HETr0JIOBBIC KOHIICHTpaIuu kaamus ¢ 2,8 mo 3,5 JIK,
nusHka ¢ 3,4 no 4,2 JIK u xenesza. CpeaHeromoBoe
conepxanune meau (5,1 JIK), ceunama (2,1), Hukens
(0,5) u xpoma (0,3) OO COXpPaHUIIOCH HA YPOBHE
2018 r., mu6o cHu3mIoCh. CrieayeT 0co00 OTMETUTh
3HaunTeNbHOE (B 4 pasza) CHHIKEHHE CPEIHErofo-
BOTO COJCPXKAHHUS PTYTH B JOHHBIX OTJIOXKEHHUSIX
OyxTsl 3o0motoit Por B 2019 1. - ot 3,8 10 0,9 JIK, a
MakcuMmanbsHoe coctaBwiio 2 JIK. B Amypckowm,
YccypuiickoM u B 3anuBe Haxonka cpegnerogoBast
KOHLIGHTpAIlsl BCEX OMPEICISIEMBIX  TSAXKEIBIX
METaJUIOB B JIOHHBIX OTJIOKCHHSIX HE IPEBBINIAIA
JIOTTYCTUMOTO ypoBHA. CaMbIe BRICOKHE TTOKA3aTEITN
Mo pTyTH OBLTH 3a()UKCHPOBAHBI B OyxTe 30JI0TOH
Por u B Oyxte [luoMup: cpeaHeromoBoe cojaepika-
aue coctaBwio 0,9 u 1,3 JIK, makcumainbHoe - 2,0 1
2,3 JIK cootBeTcTBeHHO. B MOHHBIX OTJIOKEHHUSX
BCceX MPUOpeXHBIX paiioHoB 3ammBa llerpa Bemn-
KOTO TO-TIPEXKHEMY OTMEYallach BBICOKAs KOHIICH-
Tpamus JKelle3a: CpPEeTHEeTOJOBhIe TOKa3aTeld B
2019r. wmaxomumucr B auanazoHe  10407-
42479 MKI/r., MaKCUMAJIbHBIC 3HAYEHUS OBLIH
3aukcupoBansl B 0yxte Jluomun (42479 Mkr/r) u B
Oyxte 3omoroit Por (27359 Mkr/T).

Bo Bcex mpubpexnbIx paiioHax 3ammBa llerpa
Benukoro cpemHerozoBas cymMmapHash KOHIIEHTpa-
uusa nectuuuaoB rpynnsl J/IT mpessimana K. B
Oyxte 3omotoii Por mx KoOHIEHTpamus COCTaBHIIa
39 IK, B Oyxte uomupg - 17,3 IK; B mponuse
Bochop Bocrounsrii - 5,6 IK; B AMypcKoOM 3aJiiBe
- 2,6 IK, B VYccypmiickom 3amuBe - 2,6 JIK, B
3anuBe Haxonka - 6 JIK. CiaexnyeT OTMETUTh, YTO B
2019 . OBUIO OTMEUYEHO TIOBBIIICHUE CPEIHETrO
nokaszarens B 3anuBe Haxoaka ot 3 no 6 JIK. Mak-

cuMalibHOEe cymMmapHoe cojepxanue XOII rpynms
JAT Obuto 0TMEYEeHO B Mae B IEHTPATHHOW YacTH
Oyxtel 3osoroii Por - 68 I[IIK. Bo Bcex mpubpex-
HBIX paiioHax B 2019 r. mpou3ouuIO MOBBIINIEHHE
YPOBHS 3arps3HEHHOCTH JTOHHBIX OTJIOKCHHH JIMH-
nmanom (y—I'XII) B 1,7 — 5,5 pa3. Cpennee comep-
JkaHue nuHaaHa B Oyxre 3omortoir Por cocraBmiio
22 JIK (B 2018 1. -4 IK); B OyxTe duomunm - 20 JIK
(2018 r. - 6 IK); B mponue Bocdop Bocrounstii -
10 AK (6 AK); B VYccypuiickom 3amue - 8 JIK
(4 AK); B 3amuBe Haxonxka - 7 JIK (4 AK). Tonbko B
AMYypCKOM 3ajJiiB€ YPOBEHb 3arps3HEHHOCTH JIOH-
HBIX OTJIOKEHUH JIMHAAHOM NPAKTHYECKH HE HU3Me-
Huics u coctasun 6,8 JIK (B 2018 r. - 6 JIK).

CpenHee conepXaHHE MOJULUKINYECKUX XJIO-
pupoBanHbix Oudenmnor (IIXB) mo cpaBHeHHIO C
2018 r. camsmnock B nponuse bochop BocTounsrii
(c 16,7 mo 8 IK), B Amypckom 3ammBe (¢ 2,6 110
1,5 1K) n B 3ayimBe Haxomka (¢ 1,6 mo 1,0 JIK).
[ToBbicunuch cpeaHeronoBbie kKoHueHTpauu [1Xb
B Oyxte 3omortoir Por (¢ 21 mo 47 AK), B OyxTe
Huomun (¢ 16 no 78 JIK) u B YccypuiickoM 3anuBe
(¢ 1 mo 2,7 AK). HaubGonpiime 3Hau€HUS KOHIICH-
tpaumu [IXb 6s11m 3ahukcupoBansl B OyxTe 30710-
toi Por - mourm 83 JIK.

Tarapckuii nmposaus. B 2019 r. perymnsapusie
HaOJII0IEHNS 32 YPOBHEM 3arpsI3HEHHOCTH MOPCKUX
BOJ W JOHHBIX OTJIOKEHHWH MPOBOJWIUCH B TIPH-
OpexHOH 30HE B paifoHe mopra T. AJIeKCaHIPOBCK-
Caxanuuckuii. CpeAHET010BOE coaep)kanne Hes-
HBIX YTJIEBOJOPOJOB B MPHOPEXKHBIX BOAAX IO
cpaBHeHHIo ¢ 2018 r. pe3ko MOBBICHIIOCH U COCTa-
Buyo 1,4 TTJIK (B 2018 1. - 0,66 [111K). Makcumaib-
HOE 3HaueHHEe ObLIO OTMEUYEHO B MIOJIE H COCTaBHIIO
3,4 IIJIK. ®enonel He O6buH BBISBICHBI. Comepika-
Hue CIIAB we mpessicmiio 0,3 [IK. Konnentpa-
oUsl aMMOHHMHHOTO a30Ta, a TaKkKe METaljIoB
KaaMus, HMHKA U cBuHIA He npesbimana 0,1 TTIK.
CpenHerogoBoe  3Hau€HHWE MEAM  COCTaBUIIO
1,2 TIJIK, a makcumanbHas KOHIIEHTpalus B IpH-
OpexHBIX Bojax moc. AnexcaHapoBck-CaxanuH-
ckwmit cocraBuna 4,6 I1JIK. ITo cpaBaenuto ¢ 2018 1.
YPOBEHb 3arpsi3HEHHOCTU BOJ COCIUHEHUSIMH MEIH
noBeicwiica B 1,6 pasa. KucnoponHelii pexum B
2019 r. ObLT B mpenesiax HOPMBI: CpeIHEe CoepKa-
HUE  PacTBOPEHHOTO0  KHCJIOpPOAa  COCTaBWIIO
8,79 MI‘OZ/IIM3 . B 1ienmom kauecTBo MOPCKHX BOJ B
TarapckoM mnpojuBe B pailoHe T. AJIEKCaAaHJPOBCK
10 CPAaBHEHMIO C MPEABIAYIIUM FOJ0M yXYIIIHIOCH
1 OLICHUBACTCS KaK «yMEPEHHO-3arpPsI3HEHHBIEY.

VYpoBeHb 3arpsI3HEHHOCTH AOHHBIX OTJIOMKeHUH
MpUOpeKHOW 30HBI paifoHa TI. AJEKCaHIPOBCK
HE(QTSAHBIMU YTJICBOJOPOJaMH [0 CPAaBHEHHIO C
2018 r. memnoro mossicuiica Copepxanne HY B
JOHHBIX OTJIOKEHHMAX HAXOOWIOCh B JUAara3oHe 5-
113 mMxr/r, cocraBuB B cpeanem 31,13 MKr/T
(0,6 AK); B 2018 7T. - 24,67 Mxr/r mwma 0,5 JIK.

176 0O630p cocmosiHUSI U 3a2psi3HeHUsT OKpy»arouwieli cpeldbi 8 Poccutickol ®edepayuu 3a 2019 200
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Conepxanre (HEHOJIOB COXPAHIIIOCH Ha YPOBHE
0,03 mxr/r. ConeprkaHue TSHKEIBIX METaIOB OBIIIO
B cieaytommx npenenax: menu - 0,11-4,0 Mxr/t (B
cpeqnem 1,61 mkr/r); uwmuka - 0,0-187 MKr/T
(44,9 mxr/r); ceunna - 0,0-10,0 mxr/r (1,53 Mkr/T) u
kagmus - 0,02-0,05 mxr/r (0,04 mxr/r). Cpeanero-
JIOBOE COJACpKAHUE OIPEAeIeMbIX METalIOB HE
npesbicuiio 0,1 JIK; nuuka - 0,3 K. Makcumaib-
HOE cojepkaHue nuHka cocrasuio 1,3 JIK.

3.3.6. 'udpoobuoao2uueckasn oueHka
COCMOAHUA MOPCKUX 600

I'mapobuonorudeckne HaOMIOACHHS 32 COCTOS-
HUEM MPHUOPEKHBIX MOPCKHX 3KocucteMm Poccuii-
ckoil @Denepauuu MNPOBOAATCA IO OCHOBHBIM
3KOJIOTHYECKUM COOOIIECTBaM: OaKTEPUOTIIAHKTOH,
(UTOMIAHKTOH M (POTOCHHTETUYECKHE THUTMEHTBI,
ME30300IUIaHKTOH M Makpo3oobeHToc. Kaxnas u3
9THX OKOJOTMYECKHX Tpynn HaOIomaercs 1o
LeJIoMy psy TOoKaszaresei, MO3BOJSIONINX TOIy-
4yaTh WH()OPMALUIO O KOJIMYSCTBEHHOM M Kade-
CTBEHHOM COCTaBe€ COOOILIECTB  NPUOPEIKHBIX
MOPCKHX dKocucTeM Poccun. ['mmpoOronornaeckme
HabmoneHus B nmepuoxa ¢ 2007 mo 2019 rr. mpoBo-
nunuck B bantuiickom, YepHowm, JlanteBbix u
SnoHckoM MOpSIX.

Banaruiickoe mope. Habnronenus 8 2019 r. mpo-
Bommich B HeBckoit rybe BocTounoit vactu Oun-
ckoro 3anuBa bantuiickoro Mops.

B Hesckoif ry0e comepxkaHue Xiopodumia B
IUTaHKTOHE BapbupoBajiock oT 1,21 go 21,93 Mkr/xn
(8 2018 . - ot 0,48 o 20,23 MKr/1). YpOBEHB TPO-
(hbHOCTH BOJI COOTBETCTBOBAJI IPYIINE ME30TPOPHBIM
C UepTaMH - SBTPOGHBIX BOJTOEMOB.

B cocraBe ¢utommankrona Hesckoid ry0Osr O
orMmeueH 151 Bum Bomopocneit (B 2018 1. - 132; B
2017 r. —143), otHocamuxca k 8 ormenam. Hawm-
OoJjbplllee BHOBOE pa3HOOOpa3ue MPUHAIICKAIO
Bacillariophyta - 46, Chlorophyta - 54 u
Cyanophyta - 27, octanbHBIE OTHETHI OBLIN TIPE-
CTaBJICHBI eMMHUYHBIME Bunamu: Euglenophyta - 9,
Cryptophyta u Chrysophyta - mo 5, Dinophyta - 4,
Xanthophyta - 1.

Buomaccel QuTomIaHKTOHA B CEBEPHOH, TpaH-
3UTHOM M FOKHOM 30HaX HeBckoil ryObl paznmuua-
JUCh HE3HAYHUTEIFHO, TaK B TPAH3UTHON 30HE OHA
coctraBmsuia 1,07 mr/im, B ceBepHOi - 1,42 Mr/n u B
FOHOM - 1,59 mr/mn, a B ienmom no Hesckoit Ty0e -
HE mpeBbimana - 1,37 Mr/i, 94To 3HaYUTETFHO HIKE
AHAJIOTUYHBIX IIOKa3aTeNeld MponuIbix JeT (B
2018 r. - 2,46 mr/im; 2017 r. - 3,85 mr/m).

B 2019 ., kak ¥ B TpeABIAYITNE TOMBI, B OHO-
Macce ¢uToruiaHkToHa HeBckoid TyOBl JOMHHHPO-
BaJIM IMATOMOBBIE BOJOPOCIH, AocTUTas 95%, 4To
TUIIUYHO JJIsS JIaHHOTO PETMOHAa W Cpoka oTOopa

po6. Jlois mraTOMOBBIX BOJIOPOCIEIl BBIPOCHTA IO
cpaBHeHHIO ¢ JaHHbIMH 2018 1., a gona cuHesene-
HBIX B IUIAHKTOHE OblTa He3HauuTelbHOW. OCHOB-
HOW BKJIaJl B BEreTaluio (PUTOIIAHKTOHA BHOCHIIU
nuatoMmoBbie Bogopocnu (39-95% ot oOmeit 6uo-
Macchl). Hapsimy ¢ qTuaTOMOBBEIMU B NIPHOPEIKHOM
30HE HaONIO/aNnach aKTHBHAs BETeTalUsl 3eJIEHBIX
Bojiopociiei (45-87%), B IUIAHKTOHE TOMHHHPO-
Banu Cladophora spp., Mougetia spp., Pediastrum
boryanum. Kak 1 Ha 60nbIell YacTH akBaTOpHH, Ha
BCEX  CTaHIUAX  JOMHHUpOBanu  Aulacoseira
islandica, Asterionella formosa, Diatoma tenuis u
Tabellaria fenestrata. B ce30HHOW JWHAMUKE
2019 r. MO’)XHO OTMETUTbH OJIMH YETKO BHIPAKEHHBIN
BECEHHUU UK, CBSA3aHHBIM C BEreTallUeNd AUATOMO-
BBIX BOJOPOCIEH.

B cocraBe Mme3o3ooruiankToHa HeBckoil ryObi
OBLIO 3apPETUCTPUPOBAHO 66 BUIOB U BAPUETETOB (B
2018 . - 76 BumoB; B 2017 r. - 71 Bux). Hanbonnb-
IIIAM YWCJIOM BUIOB O0JIafalii BETBUCTOYCHIE - 26
(B 2018 r. - 27) u konoBparku - 25 BunoB (B 2018 r.
- 28 BujoB; B 2017 1. - 26), BU0BOE pazHooOpasue
BECIIOHOTMX CHU3HWIIOCH 710 15 BumoB (B 2018 1. - 21
Bug; B 2017 1. - 18). CymiecTBeHHBIX H3MEHEHUH B
KayeCTBEHHOM COCTaBe MeE30300IUIAaHKTOHA 10
CPaBHEHHIO C TMPEAIIECTBYIONIMMHA TIepHUOIaMHU
HAOIIOJICHUI HE OTMEYaoCh.

Cpennsis  Ouomacca  MeE30300IUIAHKTOHA B
Hesckoii ry0e cocrasmsina 109,45 mr/m? (82018 . -
202,45 MF/M3; B 2017 r. - 80,55 MF/M3) MIPU YHUCIICH-
noctH 33,0 ThIC. 3K3/M° (8 2018 1. - 34,00 TBIC. DK3/
M3; B 2017 r. - 28,0 THIC. 3K3/M3). [Ipu sTOM OHO-
Macca 300IIaHKTOHA 0Ka3aiach B 2 pa3a HIDKE, YeM
B MPEJIICCTBYIONIEM TOAYy. YPOBCHb pa3BUTHUS
Mme3o3o0orutankToHa B 2019 r. B HeBckoii rybe Ha
(hoHE MEXIroJOBOMH JUHAMHMKH OIICHHUBAJICS Kak
HEBBICOKUH.

B 2019 r. B coctaBe Makpo3zoobeHToca HeBckoit
ryOsL, kak u B 2017-2018 rr. Habmromanock 53 Buaa
JIOHHBIX OECIO3BOHOYHBIX: CPEJU KOTOPBIX HaU-
OoJjiblliee BHUOBOE pa3HOOOpasue MPUHAIICIKAIO
MAaJIOIIETHHKOBBIM YEpBSIM - 25 ¥ KOMapaM-3BOH-
naMm - 12, a Takxe MOJUTIOCKaM - 8, TMUABKH TIpe-
CTaBJICHBI 3 BUJIaMH, OCTAIBHBIE TPYMIbBI: TUIOCKUE
YepBH, OOJOTHUIIBI, PYYCHHUKH, KIIOMBI U OOKO-
IUTaBBl - MPEJCTABIICHBl CAMHUYHBIMU BHJIAMHU.
OcHoBHOI1 BK1aj] B (hopMUPOBaHHE OMOMACCHI 300-
OeHTOCA, KaK U B IPE/BIYIIHE [OJbI, BHOCUIH OJIU-
TOXETHI, MOJUTIOCKU ¥ IMIUHKHA XHPOHOMHU/I.

Bunosoii cocraB OeHTtodaynsl HeBckoit TyObI
Obu1  copmupoBaH 8§ cooOmiecTBaMu JAOHHBIX
0CCII03BOHOYHBIX, YETKO PEriaMeHTUPOBAHHBIX
HaJIMYMEM OPraHUYeCKOro BemiecTBa U Gopmoit ero
ceauMeHTanmu. B Tpan3uTHOU 30HE (dapsarep) u
MPUILUIOTHHHONW wacTH HeBckoi ryOBI pacmpocTpa-
HEHBl COOOIIecTBa MEUIOPUIBHBIX OSHTOCHBIX
0ECII03BOHOYHBIX, CIIOCOOHBIX BBDKWUBATH HA KHJI-

®eldeparbHasi criyxba no 2udpoMemeoposiIoauu U MOHUMOPUHaY OKpyXxarouwieli cpedbl 177



3. aepssHeHue okpyxarowel cpedbl peauoHos Poccuu

KuX wWiax TpoQyHmanmw, B NPUOPEIKHBIX YACTAX
(dayHa 3000€HTOCA 3HAYUTEIIBHO pa3HOOOpazHee U
MpEeJICTaBIICHA TI0SICOM CECTOHO(AroB MATKHUX TPYH-
TOB, aKTHBHO TEPEMEIIAIONINXCS B 30HE BBICOKOH
THIPOANHAMUKN SCTyapUeB BHAJalOIIUX B TyOy
PCK. MaxkcumanbHbBIe KOJIUYECTBEHHBIEC TTOKAa3aTenn
MaKp03000€HTOCa OTMEUAIHCH B OKTs0pe. Cpennue
KOJTMYECTBCHHBIC IMOKa3aTen B HeBckoil rybe B
mae coctaBuiau 0,69 TeIC. 3K3/M% W 60,73 F/Mz, B
aBrycre - 1,43 TeIC. ok3/M? 1 86,54 r/M2, B OKTSIOpE -
3,4 ThIC. 3K3/M% 1 227,83 /Mm% Kak u B 2018 T. 110 unc-
JICHHOCTH W 110 OMoMacce Ha OOJIBIIMHCTBE CTAHIIMSAX
JIOMUHUPOBAIM OJIUTOXEThl, cocTapisist a0 100% u
(dhopmupyst ocCHOBY OmorieHo3a HeBckoit ryObr.

Kak m B mpomuisie rozpl, He OBUIO BBISBICHO
CYHICCTBECHHBIX pa3J’II/ILII/II\/'I MCXKAY BOCTOYHBIM H
3arraIHbIM paﬁOHaMH, Cpe€aHnC BCIMYUHBI YUCJICH-
HOCTH 3000€HTOCAa B YKa3aHHBIX paliOHax ObLIN
omHoro mopsanka. CpenHss BeluMunHA OWOMAacChl
OblTa BBINIIE B 3amaJHOM paioHE 3a cuer Oolee
KPYITHBIX MOJUTFOCKOB.

3HaYUTEILHBIE MEKI'OJOBbBIC KO.]'IC63,HI/IH YHUCJICH-
HOCTH OJOHHBIX 6CCHO3BOHO'-IHI>IX, CBA3aHHbI C MHO-
TOJICTHUMH U3MCHCHHUAMUN pPEYHOrO CTOKa u
SIBIITIOTCS.  XapaKTepHOW 0cOoOeHHOCThI0O HeBckoit
ryObl, HEOIHOKPATHO HaOIIOmaBIICiics paHee. B
2014-2019 rr. B 11€7I0M TIO aKBATOPHUHU OBLIO 3aMETHO
YBEJIMYEHUE BHUJIOBOTO Pa3HOOOpa3usi OEHTOCHBIX
coobmectB. KonnvecTBeHHbIE MOKa3aTENN MaKpO30-
obenToca B HeBckoii TyOe B IIEIOM HE3HAYUTEIIHHO
CHUBWIKCH 0 cpaBHeHuo ¢ 2018 1. Paznuuus B Tem-
Max poCTa YUCICHHOCTH M OMOMACCHI TPOUCXOIUT
13-32 3HAYUTEIHHOTO KOJIMYECTBA MOJOAM, a TAKKE
Pa3BUTHA MEJIKHUX (POPM OJIUTOXET.

B nienom, maunnas ¢ 2008 r., pa3BUTHE MaKpO300-
6enroca Hesckoii ryosr B 2019 r. Hambosee BbICO-
koe. JlampHelimme HaOMIOACHWSA B  aKBaTOPUH
HeBckoli TyOBl HOMKHBI TIOKa3aTh, COXPAHUTCS U
TEHJICHIIMS K BOCCTAaHOBJICHHIO €€ JOHHBIX C000-
IIECTB TIOCIIe Havyajla CTPOUTEIBCTBA HAOCPEIKHON B
2009 1.

Yepnoe mope. I'napodbuonornyeckie HadIoe-
HUA npoBoguiuch B aBrycte 2019 r. B ceBepo-Boc-
To4HOW yactu YepHoro mops Baonb Kapkasckoro
nobepexnst 0T KepueHcKoro nposiMBa Ha ceBepe 10
yCThsl p. M3bIMTa Ha IOTe B paMKax MEXIyHapOJ-
Horo mpoekta OMBJIAC-IImtoc. beumm uccneno-
BaHbI XapaKTCPHUCTUKU MECJIArn4CCKuX U OEHTOCHBIX
COOO0IMIECTB - OaKTepHOIUTAHKTOHA, KOHIIEHTPAIIHS
(hOTOCHHTE3UPYIOIUX MUMEHTOB, (PUTOILIAHKTOHA,
ME30300IUTaHKTOHA U MaKp03000eHTOCa.

DOTOCHHTETHYECKUE MUTMEHTBI. B mipubpex-
Hbix Boaax KaBkaza ot Kepuenckoro mponuBa 10
YCThs p. M3BIMTHI y T. Anijiepa conepkaHue XJIopo-
¢umra-a (Chl-a) ompenensioch B MOBEPXHOCTHOM
TOPU30HTE ¥ B TOPU3OHTE C MAKCHUMAIBLHOU ()IIF0O-
pecuennueii (~8-15 m). Konnenrpamus Chl-a nuzme-

Hsutach B ipeaenax ot 0,04 no 1,74 MKF/I[M3 , a JIOJIS
¢deodutnna (meaktuBHas ¢dopma Chl-a) Bapeupo-
Bana ot 28% 10 78%. MuHUMalbHOE COIep KaHue
Chl-a Obo xapakTepHo ansl paiioHa bombioro
Coun, TJIe cpejiHee COoIepIKaHUE 110 BCCH aKBATOPUU
cocraswiio 0,23 MKF/JIM3, a JMana3oH 3HAYCHHM
BapbupoBas ot 0,04 no 1,34 MKI/aMC. B 3ToM ke
paiioHe ObITa OTMEYCHA MaKCHMallbHas J0JsA (eo-
¢uTHHA, cpenHee 3HAYEHHE KOTOPOTO COCTABHIIO
62%, 4TO CBUJIETENLCTBYET O HU3KOM NMPOTYKIOH-
HOM TIOTEHIIMAJIC TTOBEPXHOCTHBIX BOJ U "OTIBETa-
HUR" JIOMUHUPYIOLLErO KOMILIIEKCA
¢uToruTaHKTOHA. VICKITIOWEeHEe COCTaBIIsIIa CTAHITHS
B mopty Coum, rie B MOBEPXHOCTHOM TOPH3OHTE
OTMEYallaCh MaKCHUMallbHasi KOHIIEHTpAIUsl XJIOPO-
¢wta w MuHMManbHast — QeodputuHa 39%,
OCTallbHbIE 3HaueHus He npesbimanu 0,19 MKF/,Z[M3 .
Cesepnee B paiione ot ['enenmxuka no Hosopoc-
cuiicKa cojep)kaHue XJIOpOopHIIa W3MEHSIOCH OT
0,06 10 0,66 MKF/,I[MS, nois peoputHa — OT 32%
o 71% (cpemuue BenuuuHbI - 0,27 MKr/1 u 51%).
Janbine Ha ceBep HamOonbiiee cojepxkanue Chl-a
— ObUIO 3aUKCHPOBAHO B TPUOPEKHBIX BOAAX
Amnamnpr (cpenusis xonmentparus 0,48 MKr/):[M3) "
3anoBenauka Ytpum (0,47 MKF/,I[M3), a momst eo-
¢uTnHA BapbupoBia y AHambl ot 28% mo 48% (B
cpemHem coctaisist 39%) u ot 34% no 61% y 3ano-
BEJHUKa Y Tpull, B cpeHeM cocTaBiag 43%. Mak-
cumaiibHast KoHnenTpanus (1,74 MKF/JIM3) B palioHe
Amnana-YTpuin Obuta 3a)ukcupoBaHa y Oepera Ha
CEBEpHOI TpaHMIle 3alOBEIHUKA B CJIOE C MaKCH-
MabHOHN QuoopecteHnuer (rayouna 10 m); momns
¢deodpuTtnna cocraBmna 3znech 39%. Ha mosepxHo-
cTH B 9TOH Touke KoHIeHTpanus Chl-a Takxe Oblia
BbIcoko# (1,39 MKr/):[M3), a KoHUeHTpanus heodu-
TrHa HU3KoU 34%. Ha 1oxHO# rpaHwiie B BoJIax
Kepuenckoro nponmBa conepsxkanne Chl-a Bapbupo-
Bajo ot 0,15 no 0,58 MKF/,HM3, CpeaHsisl BeMUYHUHA -
0,33 MKr/z[M3 . Cpennsas pnonst deodutnHa cocra-
Buita 41%. ®dusnonoruyeckas akKTUBHOCTh (DUTO-
IJJAHKTOHA CHMYKACTCS B HAIPABJICHUH C CEBEp HA
for (ot Kepuenckoro mponuBa k axBaTopuu boib-
moro Co4n) IO TIOCTENEHHOMY COKpPAIleHHIO
cogepkanust Chl-a n yBenuuenuio ponu deodu-
THHA.

Bakrepnonnankron. KomuuecTBeHHbIC Xapak-
TEPUCTUKUA OAKTEPHOIUIAHKTOHA M MHTEHCHUBHOCTH
ero (yHKIIMOHUPOBAHUS SIBJISIOTCS BaXKHBIMU TTOKa-
3aTesIMA TPOPHUIECKOTO CTaTyca M IKOJIOTHIECKOH
00CTaHOBKHM MOPCKHX BOZI0eMOB. BoiHbIE OakTepuu
B OKCHUTE€HHOM CJIO€ BOZOEMa ONpEeIsIIOT UHTEH-
CUBHOCTb PEreHEpallMi U KPyroBOPOTa OMOTEHHBIX
JJIEMEHTOB, COCTaBJISISI KOPMOBYIO 0a3y 300IUIaH-
KTOHA, a TaK)KE€ UTPAIOT BAXKHYIO POJIbH B MPOIECcax
OHMOJIOTHYECKOTO CAMOOYHIIIEHHUS BOJHBIX 0OBEKTOB
OT 3arpsi3HSIONIMX BEIIECTB, BKIIOYas He(Tempo-
IYKTBL. Y4eT o0IIeidl YMCICHHOCTH OaKTepHOILIaH-
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kroHa (OYb), ompeaenenne MophoIOTHIESCKOTO
pasHooOpa3uss W OWOMAacChl OaKTEPHOIIAHKTOHA
MTOBEPXHOCTHOTO CJIOS BOJ OBUI BBIMIOJIHEH B TIPHU-
OpexHBIX akBaTOopHsix KaBkazckoro moOepexbs
MEXJly FOKHOW 4acThio KepueHckoro mposivBa u
YCTbeM p. M3BIMTBHI.

AHanu3 TOJY4YeHHBIX pe3yJIbTaTOB ITO3BOJISIET
BBIZICIUTH OOIIYIO JUIsS BCEH HCCIIeNOBAaHHON akBa-
TOpUU 3aKOHOMEPHOCTh. B mepuon uccienoBaHuit
Ha BCEX CTaHOMAX OBUIM OOHApYKEHBI BBICOKHE
CpeIHUE 3HAYCHMsI OOIICH YUCIEHHOCTH M OHO-
Macchl MHKPOOPTaHW3MOB. UHCIEHHOCTh BapbUPO-
Bama or 6%10° g0  2*10° kn/mn (cpemuee
9,8*105THC KJI/MIT), a Omomacca - ot 45 mo 145 MI/M>
(cpennee 72 Mr/M3). MakcuMallbHBIE 3HAYCHHS YHC-
JIEHHOCTU M OmoMacchl HAOIMIOAaIuCh B AHAIICKOM
3anuBe (cranuuu Nel2, 13, 14 u 14A) u B pailone
Coun - Xocra (crannuu Ne23S, 24S, 25S u 295). B
9TUX paiioHax B MOPCKYIO Cpeay MOCTYIAIOT 3HAYH-
TeITbHBIC 00BEMBI PEYHOTO CTOKA, a TaK¥Ke COPOCHI C
OOIIMPHBIX PEKPEAIMOHHBIX TEPPUTOPHiA. Bricokas
YHCIICHHOCTh OBUIA BBISBIICHA B PaiiOHE 3aIoBe]l-
Huka YTpum (ctanuuu 7u u 8u). buomacce! Oakre-
PHUOIUIAHKTOHA MOBTOPSIOT pacrpe/elieHHe OOMITHsI
MHUKPOOPTaHU3MOB I10 BCEH HCCIIEIOBAaHHOW aKBa-
topun. B 1mienom, pacnpeneneane OUb u 6momacchr
MUKPOOPTaHH3MOB B TIOBEPXHOCTHOM ciioe Kapkas-
CKOro npuopexbs B aBrycre 2019 r. Haxoauaock B
npezenax CpelHEeMHOTOJETHUX JaHHBIX XapakTep-
HBIX JIJIs IETHETO CE30Ha.

B mopdonornueckoM OTHOIIEHWH ITOAaBIISIO-
mee OONBIIMHCTBO BCTPEYECHHBIX MHKPOOPTaHU3-
MOB OBUIO TPEICTAaBIEHO MEIKUMHU (opMaMu
nayoyeK, BUOPUOHOB U KOKKOB. JTH ke (opMbl
KJIETOK (POPMHUPYIOT OCHOBHOH BKJIaJ B CO3JIaHHE
Omomacchl OakTepUOIIaHKTOHA Ha BCEH HCCIeo-
BaHHON akBatopuu. Mop(]oJIOoTHIeCKHuii CcocTaB
0aKTepUOIJIAHKTOHA OBUT TPEICTaBJICH, B OCHOB-
HOM, nanouykamu (quama3oHn 33-47% ot OYb, cpen-
Hee 40% ot o0mero) u BuOproHamMu (uana3oH 41-
63%, cpemnee 54%). Ha momro KOKKOB TPUXOIH-
sock oT 1% 1o 15%, npu cpeaneit Benuunne 6% ot
o0Iero KogudecTBa OakTepuoILIaHKTOHA. Jlpyrme
Mopdonornueckue GopMbl B IOBEPXHOCTHOM CIIOE
3aHumanu Mernee 1% xietok. Ha HeKOTOphIX cTaH-
USX OBLIM OTMEUEHBI CAVMHUYHBIC TMOITUMOPQHBIC
KJICTKH, CIHUPWLIBI WIM OJUHOYHBIE HUTH. Briasg
3THX Mopdonornyecknx (GpopM B pacdeThl YUCIEH-
HOCTH U OMOMAacChl 0aKTEpHUOILTAHKTOHA HE YYHUTHI-
BaJICsL.

ITo KOIMYECTBEHHBIM IOKA3aTENsAM OaKTEpPHO-
TUIAaHKTOHA BOJbl KaBkazckoro mobepexns B aBry-
cre 2019r. crnemyeT OTHOCHUTH K Me30TpOGHO-
3BTPO(HOMY YPOBHIO TPO(HOCTH.

DuUTOMIAHKTOH. B cocraBe (QuTOmIaHKTOHA
HaOmonancs 91 Bua Bogopociel, OTHOCSIIUXCS K 8
ornenaMm. Hawubonpmee BumoBoe pazHooOpasue

npuHamiexano Dinophyta - 60 BugoB u
Bacillariophyta - 23 Buma, apyrue OTHEIBI OBLIH
OpE/CTAaBICHBl  CAMHWUYHBIMH  1-3  BUgamu:
Coccolithophyta, Cryptophyta, Dictyochophyta,

Prasinophyta, Euglenophyta, Ebriophyta. Han6oins-
miee KavyecTBeHHOe pa3HooOpasue (60 BHUIOB)
HaOJIFOMaIOCh B palioHe AHAIIBI, TA¢ OCHOBY (DHUTO-
TUTAHKTOHAa (POPMHUPOBAII JHATOMOBEIE BOJOPOCIH
ponoB Amphora, Amphiprora, Coscinodiscus n ap.
UKCIeHHOCTh (PUTOIUIAHKTOHA B aBIYCTE BapbHUPO-
Baja ot 12,68 teic. ki/n (Coun) mgo 21,96 Thic. KII/I
(roxxaee KepueHCKOTO MpoiMBa) B CPEIHEM COCTAB-
nss 16,88 TeIC. K1/11. BroMacca BapsupoBaia B qua-
nazone 70,97 mr/M> gm0 302,35 mMr/mS, B CpeaHeM
cocTaBisasg 166,52 Mr/MS. B pailioHe Hcciaea0BaHUS
JIOMUHUPOBAJIH JIMATOMOBBIC U TUHO(DUTOBBIE BOJIO-
pociu, B CpPEeHEM COCTAaBUBIIHUE COOTBETCTBEHHO
53% u 33% o0weil yncneHHoctd u 44-55% 6uo-
Macchl (putorurankTona. Kokkomutodopuas, mpen-
CTaBJICHHBIE HAHOIUIAHKTOHHBIM BUIOM Emiliania
huxleyi, " KpUNTO(UTOBBIE BOJIOPOCIIA
(Plagioselmis  punctata, P. prolonga, Hillea
fusiformis) B uenom ¢opmuposanu He Oosee 13%
oOmiei uncnennoctu u MeHee 1% Onomaccel ¢puTo-
TUTaHKTOHa. Ha 1omo Apyrux OTAenoB NMpUXOAn-
noce MeHee 1% mo uncineHHOCTH M Omomacce.
OcHoBy Owomaccel QuroruiankToHa KaBkazckux
npuOpexxHbIX BoX B aBrycte 2019 r. ¢opmupoBanu
KPYIHOKJIETOUHBIC BUIBI JTIUATOMOBBIX -
Pseudosolenia calcar-avis (31-65%) n muHO(DUTO-
BBIX BOZOPOCIIEH: Polykrikos kofoidii,
Protoperidinium divergens, Protoceratium
reticulatum, Bunpl pona Ceratium, a TakKe JOMHU-
HUPYIOIIHME 110 YUCICHHOCTH MPEJCTABUTEH POJIOB
Prorocentrum, Gymnodinium wn Gyrodinium (B
cymme 23-50%).

Me30300IJIaHKTOH OTOMpany OOJIBIION CETHIO
[bxenn ¢ pasmepom suen - 150 MxM. B cocrase
coo0IIecTBa ME30300IUIAHKTOHa, B paiioHe T.
Ienenmkuk nmpeodiiaaany paHHUE CTAINH Pa3BUTHUS
JIByX BUJOB KaJITHOMIHBIX Komemnon - Centropages
ponticus n Acartia sp. CyMMapHON YHCICHHOCTHIO
469 3x3/M°, B TO BpeMs KaK IT0JI0BO3pEIbIe 0COOU
BCTPEUYAIMCh B ITUIAHKTOHE B EIMHHYHBIX DK3EM-
wisipax. CyOJOMMHaHTHBIMU TpYINamMH  ObLTH
JUYUHKA OCHTOCHBIX JIByCTBOpPHYATBHIX M OpPIOXOHO-
rux MoJutiockoB (106 u 13 oK3/M> COOTBETCTBEHHO),
a taxoke nuknonouna Oithona davisae (60 3K3/M3),
KTYTHKOHOCEI] HoudecBeTka Noctiluca scintillans
(13 ax3/M’), annenaukyisipus Qicopleura dioica
(119 3K3/M3) A XUIIHBIE IETUHKOYEIIOCTHEIE
Parasagitta setosa (19 3K3/M>). CymmapHas 4wmc-
JIEHHOCTH ME30300IUIAHKTOHA COCTABHIIA 892 9K3/M> ,
a o6was 6uomacca - 7,1 mr/m>. Tlo Grnomacce mpeoo-
Ja/laly KOTIENObI, HOKTHJIFOKA ¥ allleHUKYIISPHH -
36; 1,4 u 0,7 MI/M>  cOoOTBETCTBEHHO. B S ()Y
COCTaB COOOIIECTBA M 3HAYCHHS KOJIMYCCTBEHHBIX
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XapaKTePUCTUK OBUIM THUNHYHBIMH IS TIO3IJHETO
JIETHETO ce30Ha B Bojax KaBkasckoro mienbda.
Maxkpo3oodeHToc. B cocrtaBe makpozoobeHTOCa
ceBepHOl yactu KaBKa3ckoro MeENKOBOJHOTO MpPH-
Opexbs ot Kepuenckoro nponusa 1o mbica Maoka-
mac Obulo  BcTpeueHo 93 BHUIAa  JTOHHBIX
0ecno3BoHOUYHBIX. Cpefri BCTPEUEHHBIX OECIo3BO-
HOYHBIX HawOoJbIlIee BHIOBOE pa3HOOOpasue IMpH-
Ha/IIIEKATIO MHOTOIIIETHHKOBBIM YepBIM
(28 BuOB). MeHBIINM YMCIIOM BHIOB OBUIM TIpe-
CTaBJICHbI PAKOOOPa3HBIC U JBYCTBOPUYATHIC MOJLITIO-
ckh - o 19 BumoB. HamMenbiiee KauecTBEHHOE
pasHooOpasne HaOIIOTANOCh Cpear OpPIOXOHOTHX
MoiuttockoB (9) m rybok (6). Kaumapun (Obelia
longissima), dopouunsl (Phoronis psammophila),
MaHIMpHbIe MOJUTIOCKU  (Lepidochitona cinerea)
OBLIM MPEJICTABICHBI CIMHUYHBIMEA BHIaMH. Komo-
HuanpHas acumnus Botryllus schlosseri B mHOUEp-
MaTeNbHBIX Mpo0ax HEe OTMedalach, OJHAKO ObLIa
BCTpeUueHa B 00pacTaHUSX MOPTOBBIX COOPYKEHUH.
Urnokoxkue OBUIM TIPEICTAaBIEHBI 3MEEXBOCTKOH
Amphiura stepanovi u 2 Bumamm Tonotypuil. M3
XOPJIOBBIX BCTPEUEHBI JAHIICTHUK Branchiostoma
lanceolatum, a Taxxe acuunnu Ascidiella aspersa n
Ciona intestinalis. Taxxe BCTpedaINCh HEMEPTHHBI
Y OJIMTOXETHI, HA CTBOPKAaX MHUIUH 1 TaJuloMax (puiI-
nodoper — xomonun MmiraHok (Ectoprocta). Ilo
4aCcTOTE BCTPEYAEMOCTU JIOMHHUPOBAIH TOJIUXETHI,
BCTpEYasiCh B KaXJIOH BTOpod mpobe - Microspio
mecznikowianus w Spio filicornis, OOKOTIIaB
Ampelisca  diadema, OpIOXOHOTHH  MOJUTIOCK
Calyptraea chinensis, nBycTBOpYaTble MOJUTIOCKH
Chamelea gallina u Pitar rudis. KauecTBeHHOe pa3-
HOOOpasue B mpo0Oe BapbUpOBaIIO OT 8 710 33 BUJIOB.
UHCIeHHOCTh MaKp03000€HTOCA B CEBEPHON HacTH
KaBkasckoro menb(ha HaXoAWIach B ITUama3oHe OT
80 1o 713 sx3/M>, a cymMMapHasi Ornomacca O6eHTOC-
HBIX )XKHBOTHBIX - B mpeaenax ot 1,00 g -341,00 r/
M2, CpenHsis YMCIEHHOCTh cOCTaBmia - 352+53 sk3/
M2, a Guomacca - 99+26 r/m%. [0 YHMCIEHHOCTH
JIOMHHUPOBAJIM TOJIMXETHI, UM COIIYTCTBOBAJIU IBY-
CTBOpYAThIe MOJUTIOCKH. Ha ux nomo B cpenHeM
MPUXOIUIIOCH COOTBeTCTBEHHO 43-59% m 17-31%
o0mieit yucienHoctu 3000eHToca. [Ipu atom mos,
KaK TIOJIMXET, TaK U ABYCTBOPYATHIX MOJIIFOCKOB Ha
OTAENBHBIX y4acTKaxX JHA MOTJa JOXOIUTh 10 88%.
Cpenu MOJIMXET MO YHUCICHHOCTH JOMHHHPOBAIU
Terebellides  stroemii, Melinna palmata, M.
mecznikowianus w Sp. filicornis. Tlo Omomacce
JIOMHHUPOBAaJIM JIBYCTBOpYAThIe MOJUTIOCKH. Ha mx
JIONIF0 B CpeAHeM mpuxonwioch 78-94% oOmei
Onomacchl 3000€HTOCAa, Ha HEKOTOPBIX Y4YacTKax
JHa oHa jocturana 10 99%. Kak 1mo 4ucieHHOCTH,
Tak W 1o Owmomacce momuHupoBanu Chamelea
gallina n Pitar rudis. CnegyeTr OTMETHTD, 9TO NIBY-
CTBOpYAThIE MOJIIIOCKH JOMHUHHMpoBanu Ha 78-95%
HCCJIeI0BAaHHON aKBaTOpHUU, HA ocTaBlueics 5-22%

aKBaTOPWUU JOMUHHPOBAIIN TOJIUXETHI, TaKWe Kak
Terebellides stroemii u Nephtys hombergii.

Mope Jlanmesbix. B 2019 r. HaGnroneHus npo-
BOAMINCH B 3asiBe He€noBa nmpuOpexHON akBaTo-
puu Mops JlanTeBbix.

durorrankToH 3anuBa Heemosa ObLT mpemcTaB-
nmeH 41 (B 2018 r. - 13, B 2017 1. - 48) mpecHOBO-
JTHBIMH 3BPUTAJTMHHBIMU BUJIAMH, CPEAH KOTOPBIX B
Ka4eCTBEHHOM W KOJMYECTBEHHOM OTHOIICHUH
JIOMHUHUPOBAJIN XOJIOJTHOBOHBIC THATOMOBBIE BOJIO-
pociu - 30 BUIOB, 3€lI€HBIE BOJOPOCIH - 6 BHJIOB,
CHHe3elieHble - 4 BUIA, a TaKKe 3aperHCTPHUPOBAH
€IMHCTBEHHBIH MTPEJACTaBUTENb 30JI0THCTHIX BOJIOPO-
cieil. Bunosoe pasnooOpasue puTonaHKkToHa Haxo-
JIUJIOCH B Mpe/eNnax CPpeIHEMHOTOJIETHUX 3HAaYCHHH,
CYIIECTBEHHBIX M3MEHEHUH KayeCTBEHHOTO COCTaBa
He OBLIO BBISBICHO.

B cocraBe makpo3zoobeHTOCca 3anmBa Heemora B
2019 r. obut0 orMeueno 10 BUOOB OECHO3BOHOU-
HBIX, CPEJIN KOTOPHIX HanOOJIbINIee BHIOBOE Pa3HOO-
Opasme mnpuHamiexkano Oligochaeta - 4 Buna,
Bivalvia m Amphipoda - o 3 Buma. CooOriecTBoO
OCHTOCHBIX OECIIO3BOHOYHBIX BKJIIOYAeT B cels 3
HEPUTHYECKHX BHJIa OOKOIUIABOB, CPEIH KOTOPBIX
HanboJiee MHOTOYHCIICH PENMKTOBBIH OOKOIUIAB -
Monoporeia affinis (Lindstrom, 1855), mmpoko
pactipoctpaneHHblii B [omapktuke Gammarus
lacustris (G.O. Sars, 1863) u MOpcKoii IBpUTAINH-
Helid BUn Onisimus birulai (Gurjanova, 1929), co3-
JaBaBIIME OCHOBY OHOMAacChl M YHCJICHHOCTH
Makpo3oobeHTOoca. M3 mpeacTaBuTeneil BarnmibHOM
¢dayHBl, OCHOBY OHOMacchl (OPMHUPOBAIN [IBY-
CTBOpYATHIC MOIUTFOCKH  Sphaerium corneum
(Linnaeus, 1758) wu Pisidium amnicum (O. F.
Miiller, 1774). B 2016-2019 rr. ¢dayna maxpo3oo-
OcHTOCa 3aMBa ObIIa MPECTaBICHA TEMH e TPYTI-
naMd BuAOB. KauecTBEHHBI UM KOJIWYECTBEHHBII
COCTaB 3aBHCHUT OT MPEOONANaromnuX TEYCHUH |
bopmupyeTcs u3 payH 3000€HTOCA, TPUHOCUMOTO
MaBOJIKOBBIMH BOJIAMH TIUTAIOIINX €0 PEK.

®rnopa u payHa apKTHYECKHX BOJAOEMOB M BOJIO-
TOKOB, KaK NPECHOBOJHBIX, TAK U MOPCKHUX, SIBIISI-
€TCsl KpailHE HEyCTOWUYMBON CHCTEMOM, €KEroJHO
(dopmupyIOIEHCS N0 BO3JIEHCTBUEM KPaTKOCPOU-
HOT'O apKTHUYECKOTO BETeTalMOHHOTO  CE30Ha.
OCHOBY NPECHOBOJHOTO (PUTOMIAHKTOHA BOJOEMOB
U BOJOTOKOB, KaKk MO BHIOBOMY COCTaBY, TaK H IO
KOJIMYECTBEHHBIM XapaKTePUCTHKAM (OPMHUPYIOT
MPEJICTABUTENN XOJIOMHOBOTHON (DIIOPBI JHATOMO-
BEIX Bojiopocieil. @ayHa Makpo3zoobeHToca popmu-
pyercst IPUHOCUMBIMH C TTAaBOJIKOBBIMH BOJAMH PEK
ruapobronTaMu. Takum oOpa3oMm, KadeCTBEHHBIHN
cocTaB OMOTHI 3aJIMBa B OOJIBIIEH CTEIIEHN 3aBUCHT,
pekIe BCero, OT TakuX (PaKTOpoB, Kak 0O0BEM
MaBOJIKOBBIX BOJI, MUTAIOIIMX 3AJIMB PEK, HANpaBlie-
HHUE YCTOWYMBBIX BETPOB, CO3JIAFOIIMX 3aTOKH MOP-
CKMX BOJI B 3aJIMB, BAICHTHOCTh BHJIOB COOOIIECTB
M0 OTHOUICHUIO K COJICHOCTHOMY (pakTopy.
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B 2019 r. cpenu HaOMIOMaEMBIX BOTHBIX 00BEK-
ToB BocTouno-Cubupckoro THApPOrpaduIecKOro
paiioHa, KaKk W B MpeAbAyIIHE TOnbl, Haunbolee
3arpsi3HEHHBIM ocTaBancs 3anuBa Heénosa. Kaue-
CTBO €ro MPUAOHHBIX BOJ OTHECEHO K «3arpsi3HEeH-
HBIM», a TIOBEPXHOCTHBIH CIOH K «cmabo
3arpsiI3HEHHBIM» BOJIaM TI0 TTOKa3aTelsiM 3000€HTOC.

B MHoronetHel peTpPOCHEKTUBE MPOUCXOIUT
MOCTENIEHHOE CHW)KEHUE KayecTBa ITOBEPXHOCT-
HOTO CIJIOSL BOJBI IO MOKa3aTeinsiM (QUTOIUIAHKTOHA,
HayuHas ¢ 2016 r. mo HacTosiee BpeMsi, CPEIHHE
3HAYEHHs MHJIEKCa CAalPOOHOCTH HE MOJIHUMAIOTCS
BbIIIIEe «c1abo0 3arps3HeHHBIX» Boj. KadecTBO BOA
MPUIOHHOTO CJIOS HWCHBITHIBACT 3HAYUTEIHHBIE
MEXTO0JIOBBIC TIEpeTa/Ibl.

B wmemom, cocrosHue OHOLEHO30B 3alMBa
HeenoBa ocraeTcss HeM3MEHHBIM B TIpelesiaX Cio-
JKUBILIETOCS COCTOSIHUS SKOJIOTHUECKOW CHCTEMBI
COOTBETCTBYET OJKOJOTHYECKOMY AHTPOIIOTEHHOMY
HANPSHKEHUIO B DKOJIOTHIECKOMY perpeccy.

SAnonckoe mope. B 2019 r. ruapobuonornye-
CKUE HAOJIIOJICHUS 110 MUKPOOHOJIOTMUECKUM MTOKa-
3aTeJisiM MPOBOAMIIKCH Ha 9 ydyacTkax 3anuBa Ilerpa
Benukoro SmoHCKOTO MOps, PacHONOKEHHBIX B
3anuBax: AmypckoMm, Yccypuiickom u Haxonka,
oyxrax: 3omotorr Por, Jwmommn, Haxomka, Bpan-
renb 1 Ko3pmuHO, a Takke B [Iponuse bochop Boc-
TouHbll. OueHMBanach oOIIAs YHCICHHOCTb H
OmoMacca MHUKpPOOPTAaHW3MOB M JIOJIA CampoTpod-
HBIX U HE(TCOKHUCIAIONIMX OaKTepuil B 00IIeH unc-
JIEHHOCTH 1 OroMacce MUKPOQIOPEI

Amypckuii 3aaue. B Bomax AMypckoro 3anuBa
CpeaHsisl YUCIIEHHOCTh MHKDPOOPTraHM3MOB COCTa-
Bina 2,51%10° kn/mn NPy CpeHEM 3HaYeHUU Ouo-
maccsr 1667 mr/m>. Tlo cpaBaenuto ¢ 2018 .
HaOJI0aI0OCh HE3HAYNTENBHOE yBEMYeHNE 001Ieit
YUCIIEHHOCTH M OMoMacchl. MakcuMallbHOe 3Hade-
HUE OOIIeH YNCICHHOCTH MUKPOOPTaHU3MOB M UX
OroMacchl HaOJIIAJI0Ch B MPUIOHHOM TOPH30HTE
ocenbIo - 6,69*10° ki/mn u 4,5%103 mr/v>. Munu-
MaJbHble — Ha (POHOBOW CTaHIIMHM BECHOW B IpHU-
JIOHHBIX TOPU30HTAX M COCTaBIISUIN 0,40%10° ki/mn
1 183 MI/M> COOTBETCTBEHHO.

B 2019 r. no cpaBHeHMIO ¢ IPEABIAYIIUM T'OA0OM
OTMEYAllIOCh YBEIMYECHUE CPEAHEr0J0OBOr0 3Haue-
HUSI YHCJICHHOCTH CamnpoTpoHBIX OakTepudl 10
1,06*10® kn/mun, uncnensocTs BapbHpOBaJia B IWa-
nasone 2,5%103-6%10° kn/mn. B anperne B npuioH-
HOM TOpH30HTE OBUIa OTMEYeHa MHUHUMAalbHas
YUCIIEHHOCTh MUKpodopsr (2500 kn/mir), a MakcH-
MaibHast - 6%10® ki/mi - ocenbio B MOBEPXHOCTHOM
TOPH30HTE.

Konuenrparust HeTEOKUCIAIONUX OaKTepuit
yBenuumiace B 2,5 pasa mo cpaBHenuio ¢ 2018 1.
IIpu cpenHem 3HAUCHUH 2,07*10% k1/M1 ux uncnen-
HOCTh HaxoJWiach B Tpefenax oT 6 Ki/Mil 10
2,5”‘105 Ki/MiI.  MakcuMaibHasg ~— 4YHCIEHHOCTH

He()TCOKUCTAIOMUX OakTepuii OblIa 3adUKCHPO-
BaHA B IIOBEPXHOCTHBIX TOPH30HTaX OCEHBIO -
2,5%10° kn/mo.

Konrnentpanus (eHONIOKUCISIOMUX OaKTepHit
BapbupoBasia oT 1 10 60 K/MJI, COCTaBUB B Cpea-
HeM 9 ki1/mMi1. MUHUMalIbHBIC 3HAYCHUST (ESHOJIOKHC-
JISIOMUX OaKTepuii HabJI01aI0Ch Ha BCEX CTAHITUAX
BecHOU. B oceHHu# nepuo no cpaBHEHUIO C BECEH-
HUM IIEPUOJIOM, MX CPEIHSISI YUCIIEHHOCTh YBEIHYH-
nace g0 13 xa/mi. [lo MUKPOOHONIOTHYECKUM
MOKa3aTesisiM BOABI AMYPCKOTO 3ajiiBa - 0-f-Me30-
canpoOHble, 3P TpodHBIE - 3arpsI3HCHHBIE.

Ycceypuiickuit 3anue. B 2019 1. obmast yucieH-
HOCTh MHUKPOOPTaHU3MOB B YCCYpPUHCKOM 3ajiuBE
HE3HAYUTENIBHO BO3pOCHa MO cpaBHEHUIo ¢ 2018 r.
U B CPEJIHEM COCTaBUIIA 1,74*10° kn/mn MIpU YMEHb-
IICHUU UX CPEIHET0/I0BOM Onomacchl 0 883 MI/MC.
MaxkcumanpHass oOmIas YHUCIEHHOCTh OaKTepHo-
IJIAaHKTOHA U eTo Onomacca OblTH 3a(DUKCHUPOBAHEI B
MTOBEPXHOCTHOM TOPHU30HTE JIETOM - 3,44%10° /M
1 2046 Mr/M> COOTBETCTBEHHO. MUHIMAIIBHBIC — B
MIPUIOHHOM TOPHU30HTE B ampere - 0,12%10% kn/mn i
89 mr/m>. BecHoii o0miast CpeiHss YHUCICHHOCTh
MHUKPOOPTaHU3MOB COCTaBUJIA 0.63*10° i/, npu
cpemHeit 6momacce - 294 mr/M. Jletom Habmrona-
JIOCh yBEJIIMYCHHE KOJMYECTBEHHBIX I[OKa3aTeneit
mo cpaBHeHuto ¢ 2018r. - 2,62*%10% k/mn u
1464 Mr/M> cooTBeTcTBeHHO. OCEHBIO STH MOKa3a-
TEJIH COKPATHIIUCH JIO - 1,98%10° kin/mr, 1 892 mr/m®
COOTBETCTBEHHO.

B 2019 r. mo cpaBHEHUIO MPEABIAYIIAM TOJAOM
YUCIIEHHOCTh CamnpoTPO(HBIX OakTepui yBeTU4H-
nack B 3 pa3a npu cpeiHeM 3HaueHun 4,73* 10° kiw/mu.
YucneHHOCTh OaKTepHOIUIAHKTOHA BapbHpOBajia B
npeaenax 2,5*102-2,5 *10° kn/mu1. MakcnmanbHoe
3HAYEHUE YHCICHHOCTH CalpOTPOPHBIX MHUKPOOP-
TaHU3MOB HAOIIOIAIOCH JIETOM B ITIOBEPXHOCTHOM U
MPUAOHHOM TOPHU30HTAX - 2,5*10%x1/m, a MuHB-
MaJibHbIE - 250 KJI/MJI - BECHOH B PUJOHHBIX TOPHU-
30HTax. JleToM M oOceHbl0 cpeaHee 3HAuYEHUE
YHUCJICHHOCTH CcanpoTpoHBIX OakTepwii Ha Bcex
CTAHIMSX COCTABISIIO 2,5%10° Ki/mit.

UnCIIeHHOCTh HEPTCOKHCIAIOMUX  OaKkTepuid
yBeIuuuiack o cpaBHeHuro ¢ 2018 r. B 34 paza u
BapbHpoBasia oT 1 Ki/mMi 10 2,5*10° ki/mi1, cocta-
BUB B cpeaneM — 57000 xii/min. MakcumanbHbIe 3Ha-
gernst 2,5%10° ki/Min GBIIM  3aPErMCTPHPOBAHEI
JIETOM B TOBEPXHOCTHOM W TPUJIOHHOM TOPH30H-
TaX, MUHUMaJlbHBIE — B ampeie B IPHIOHHOM
ropu3oHte. BecHoil 4YMCIIEHHOCTh HE()TEOKHCISIO-
IMX MHUKPOOPTaHM3MOB BapbHpoBajia OT | 10
2500 xn/mi, coctaBuB B cpeaneM 99 xi/mi. Jletom
WX CpeHss YUCIeHHOCTh Bo3pocia 1o 57000 ki/mi,
a 0CeHbIo eire Bo3pocia g0 400 ki/mir.

B 2019 r. no cpaBHEHHIO C TIPEABIIYIIIUM T'OJ0M
YUCIIEHHOCTh (PEHOJOKHUCISAIOMNX OaKTepHii BO3-
pocia B 6 pa3, CpeJHET0/IOBbIE 3HAUSHUS YUCIEHHO-
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CTH MHUKPOOPTaHW3MOB BapsupoBaiy oT 1 10 60 K1/
MJI, COCTaBHB B cpemHeM 6 Ki/Mi. MakcuManbHbIC
3HaueHUs ObUTH 3a()MKCUPOBAHBI B TIOBEPXHOCTHOM
Y MPUIOHHOM TOPU30HTaX JeToM - 25 xi/m. Cpen-
HUC 3HAYCHHS YHCICHHOCTH (DSHOJIOKUCIISIOIINX
OakTepuil COCTABIISIM: BECHOM - 4 KJI/MJI, JIETOM -
6 KJI/MJI M OCEHBIO - 7 KJI/MJI.

[IpuBeneHHbIE TaHHBIE O COCTOSTHUU MUKPOOPTa-
HU3MOB B BOJIaX Y CCYpUHCKOTO 3ajMBa XapaKTepHu-
3yIOT UX KaK o - [} - Me3ocarpoOHbIe, 3BTPOdHBIC -
3arpsi3HCHHEIE,

Bbyxma 3onomoii Poe. Cpenree 3HadeHHIE 00IIECH
YUCIICHHOCTH MUKPOOPTaHU3MOB B aKBATOPHH OYXTHI
3ouotoit Por cocrasisuio 2,75 *10° ki/mi TIpH Ccpen-
Heil 6uomacce - 1931 mMr/m>. OO11as YMCIIEHHOCTD
0OakTepHOIIaHKTOHA BapbupoBaia ot 1,62%* 109 kn/mn
bie) 5,45*106 KJI/MJI, 2 OUOMacca HaxoJuiiach B mpe-
nemax ot 1002 Mr/m> o 5312 Mr/M3. Makcumaib-
HBIEC 3HaYCHHS OOIIEeH YHCICHHOCTH U X OMOMAacChl
OBUIM 3aperHCTPUPOBAHBI OCEHBIO B IPHIOHHOM
TOPHU30HTE - 5,45%10 /M u 5312 Mr/m> cootBert-
CTBEHHO. MUHUMAIIbHBIE — B TIOBEPXHOCTHOM
TOPHU30HTE - 1,62*10° ki/mt 1 1002 mr/m>. Ocenbio
CpeIHss YHMCICHHOCTh M OMOMacca COCTaBIISUIH -
2,49”‘106 K1/MI1 1 2024 MI/M? COOTBETCTBEHHO.

UncneHHOCTh canpoTpOodHBIX MHKPOOPTaHU3-
MOB BapbUpOBaja B IMANa30HE OT 2,5"‘104 KJI/MJI 1O
2,5*106 KJI/MJI, B CPEJTHEM COCTABUB 8,41”‘105 KJI/MIL
MakcumalibHbIe 3HA4YCeHHUS ObLIM OTMEYCHBI B MIOJIC
U OKTSAOpE B MOBEPXHOCTHBIX U MPHUJAOHHBIX T'OPHU-
30HTaX, a MUHUMajJbHBIE - B Mae B IPHIOHHOM
ropu3oHTe. BecHO#l YHCIIEHHOCTh CanpuQuUTOB B
CpelHEM JoCTUrana 1,3"‘105 ki/mit. JletoMm ux guc-
JIEHHOCTh YBEIUYMUIIACH 10 1,8*106 KJI/MJI, K OCEHU
COKpaTHIach 10 5,9%10° kin/mut.

B 2019 r. no cpaBuenwuto ¢ 2018 r. YMCIEHHOCTD
He(TEOKHUCIIIONNX MUKPOOPTaHU3MOB BO3pOCia B
2 pa3a, CpEIOHErOJOBblE 3HAYCHHUS YHUCIICHHOCTHU
MUKpPOOPraHU3MOB BapbUpPOBAIU OT 2,5%10% ki/ma
J0 2,5*106 KJI/MJI, COCTaBUB B  CpEIHEM
2,52*105 Ki/Ma.  MakcuMaJIbHBIE 3HAYEHHS —
2,5 *100 kon/m HaOJIFIOMATUCh B TTOBEPXHOCTHBIX U
MPUIOHHBIX TOPHU30HTaX B AaBIYyCTe, OCEHBIO -
2500 xa/mi1. UuciieHHOCTh HEPTEOKUCIISIFOIINX OaK-
Tepuil B Oyxte 3omoToii Por B cpennem cocraBuia:
BCCHOH - 5,42*104 KJI/MJI, IETOM - 6,77*105 KJ1/MI,
OCEHEIO - 2,56*104 KJI/MIIL.

YucneHHOCTh  (PCHOJIOKHCISIIOIIUX — OaKTepuit
BapeupoBasia ot 1 xi/mir 1o 600 KJI/MII, COCTaBHB B
cpenrem 30 /M. B 2019 r. mo cpaBHeHHIO ¢ Tipe-
JBITYIAM TOJIOM, OTMEUYEHO YBEIWYECHUE YHCIICH-
HOCTU (DEHOJIOKHUCIISIONINX MUKPOOPraHU3MOB B 4
paza. MakcuMasbHble CpeHIE 3HAUCHHS HAaOIr0/1a-
JINCH BECHOM - 68 Ki/mMi, neTtoMm - 18 kia/Mi 1 oce-
HBIO - 5 KI/MJI. BecHOW B TIPHIOHHOM TOPH30HTE
(hEHONMOKHUCTSIONINX MUKPOOPTaHU3MOB ObLITIO0 00HA-
pyxeHo 600 ki/mi.

BaxTepunonornueckne moxa3aTenu, MOJTyUeHHbIE
TP KCCIICOBAaHNH aKBaTOpHUH OyXThI 30510TOH Por,
MO3BOJISIIOT OTHECTH MOPCKHE BOJBI K 0O-f-Me30ca-
npoOHBIM, 3QTPO(HBIM - 3arpsI3HEHHEIE.

Byxma /luomuo. CpenneronoBas oOrias 4uc-
neHHocTh Oaktepuid B 2019 1. BappupoBaia OT
2,01”‘103 KI/MI  JI0 4,97*103 KJI/MJI, HE3Ha4H-
TEJIbHO yBEIWYUjach 1o cpaBHeHuto ¢ 2018 r. Mak-
CHUMaJIbHBIE cpenHue 3HAYCHHS o0mei
YHCIEHHOCTH M OMomacchl OakTepuil ObUIN 3aperu-
CTPUPOBAHBI JIETOM B TIOBEPXHOCTHOM TOPU30HTE -
4,97*106 KI/MI #3435 Mr/M?  COOTBETCTBEHHO.
MuHUManbHBIE 3HAUYEHUS ATHX IOKazareneld ObLTH
3apeTUCTPUPOBAHBI BECHOH - 2,01%10% k/mn u
1389 MI/M> COOTBETCTBEHHO. JIeToM CpeAHsIsl uuc-
JICHHOCTh MHKPOOPTaHU3MOB M WX OMoMacca ObLTU
BBIIIIC CPEIHETOI0BBIX 3HAUYECHUH MPOIILIOTO ToAa U
COCTaBIISUIH - 4,81"‘106 K1/MI 1 3366 Mr/M> cooT-
BeTCTBEeHHO. OCEHBIO HAOIIOJAIOCh CHIDKEHHE, 110
CpaBHEHHIO C JICTHUM TIEPHOOM, 3HAUECHUH OOIIICH
YUCIEHHOCTH OakTepuii W #X OHOMAacchl -
2,25%10° kon/mut m 1555 mr/v>.

YucneHHOCTh canpoTpoQHbIX OakTepuil Bapbu-
poBajia oT 6*10% ki/mu 1o 2,5%10° ki/m, cocrasus
B CpeaHeM 5,62%10° xi/min.  Io CpPaBHEHHUIO C
2018 r. HaOIIOMaCTCS HE3HAYUTEILHOE COKPAITICHIE
YHCJICHHOCTH MHUKPOOPTraHW3MOB B 2 pa3a. Makcu-
MaJIbHBIC 3HAYCHHS YHCJICHHOCTH HAOIOIAINCH
JISTOM B TIOBEPXHOCTHOM TIOpu30HTE. B OKTsSOpe
OBLIN 3aPETUCTPUPOBAHBI MUHUMAJIBHBIC TIOKA3aTEITN
YUCIIEHHOCTH - 250 KJI/MJI B IPUIOHHOM TOPH30HTE.

B 2019 r. no cpaBHEHUIO € MPEABIAYLIUM TOAO0M,
HAOII0]ANIOCh COKPAIICHWE YUCIEHHOCTH He(Teo-
KHCIISIONIMX OakTepuii, KOTOpas BaphbUpOBaJa B
npeaenax oT 250 Ki/mi 10 6*10° ki/mn, cocrasus B
cpemHeM 1,95"‘105 Ki1/Mi. MakcuManbHbIE 3Haue-
HUS OBUIM 3aperHCTPUPOBAaHBl B TPHIOHHOM U
MOBEPXHOCTHOM TOpPU30HTE BECHOMU 6*10° Ki/mi,
MUHUMAaIIbHBIE — OCeHbI0 250 Ki1/MII.

YucneHHOCTh (PeHONOKUCIAIOMMX OakTepuil B
Ooyxte Juomma mo cpaBHeHuio ¢ 2018 r. cokparu-
JIOCh B 2 pa3a u BapbupoBaia ot 1 ki/mi 10 6 Kii/mil,
COCTaBUB B CpemHEeM 3 KJI/Mj. MUHUMAaNbHBIC 3Ha-
YeHHUsS YHUCIEHHOCTH | KI/MJI HaOIIOJaNnuCh oce-
HBIO B TIOBEPXHOCTHBIX U MPUAOHHBIX TOPU3OHTAX.

MukpoOHOIOrHUECKUE TIOKAa3aTeIu MO3BOJISIOT
OXapaKTepu30BaTh BOABI OyxThl Jmomunm kak o-f-
Me3ocanpoOHbIe, 3PTPodHBIE - 3arPSI3HCHHBIC.

Ilponue bocghop Bocmounwrii. O0mas daucicH-
HOCTh OakTepwii B akBaropuu mponuBa B 2019r.
BapbHUpOBalia OT 0,94*106 KJI/MI 10 4,86”‘106 KI1/M1,
Oouomacca B mpergenax 650-2972 MF/M3, cpenHee
3HAYCHHE YHCJIICHHOCTH M OMOMAcChl COCTaBIISLIN
2,31%* 100k/™Mn u 1317 MI/M®  COOTBETCTBEH-HO.
Cpemnee 3HaveHHsI OOIIEH YHCIEHHOCTH W OWO-
Macchl MHKPOQUIOPHI  COCTaBISUIA: BECHOH -
1,11%* 100 Ki1/mi, 766 Mr/M3; JIETOM - 3,97*106 KJ1/M1,
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1967 mr/m’; ocenbio - 1,84%10% kr/mm, 1198 M/,
MaxkcumanbHbIe 3HAa4YeHHsI OOIIell YUCIIEHHOCTH
MHUKPOOPTaHU3MOB M OMOMAacc MUKPOMIOPHl OTMe-
YaJlUCh JICTOM B TOBEPXHOCTHOM TOPH30HTE U
COCTAaBJISIH 4,86*106 Ki/mi, 2972 MI/M> COOTBET-
CTBEHHO. MUHHMMaJIbHBIE — B Mae B NPHIOHHOM
TOPU30HTE - 0,94*10° ki/m1 1 650 Mr/ne.

UncneHHOCTh canpoTPOHBIX OaKTEpHil BApHUPO-
BaJia OT 2,5*103 Ji(o) 2,5"‘106 KJI/MJI, COCTaBHB B Cpe/l-
HEM 5,8*105 KJI/MJI. MakcUMaNbHbIE 3HAYSHHUS YHUC-
JICHHOCTU HaOJIIOJIAJIUCh JISTOM W BapbUPOBAU OT
2,5%10° 0 2,5* 10° KJI/MJI, MUHHMAJIbHBIE - BECHOM.

B 2019 r. no cpaBHEHUIO C MPOILICAUIAM TOJOM
YUCICHHOCTh HEPTCOKUCIISIONIX OaKTepUid CHU3HU-
mach B 3 pasza, IpPH CPEIHETOJIOBOM 3HAYECHUHU
1,7* 10* /o MakcumanpHasi ~— YMCIECHHOCTH
HEPTEOKHUCISIOIUX OakTepuii ObUla OTMeueHa
nerom - 6*10% k/mn B MTOBEPXHOCTHBIX TOPU30H-
Tax. MuHUMagbHaAs YUCICHHOCTH 60 Ki/MI — B
Mae B IPUJOHHOM Topu30HTe. DEHOIOKUCIISIONNE
OaxTtepuu B 2019 1. He ObUIM OOHAPYKEHBI.

MuKpoOHOIOrHYECKUE TIOKA3aTeIN TO3BOJISIOT
0XapaKTepU30BaTh MOPCKUE BOJ(bI AKBATOPHU IPO-
nBa Bocdop Boctounslit kak a-f-Me3ocanpobHbIe,
a¢dTpodHBIC - 3arps3HEHHBIC.

3anue Haxooxa. B 2019 r. cpenHve 3HaYeHUs
o0rIell YMCIeHHOCTH 1 OuoMacchl OakTepuil cocTa-
BUJIN 2,25*106 KU/MI 1 1275 MI/M> COOTBETCTBEH-
Ho. OOI111ast YUCIEHHOCTh MUKPOGIIOPHI BapbUpoOBalia
oT 0,61*106 KJI/MJI 10 7,44”‘106 KJI/MJI, a GMomacca -
ot 279 k/M> 110 5143 x/M>. MakcuManbHbIe 3Hade-
HUS OOIEH YHCIEHHOCTH MHKPOOPTaHMU3MOB U HX
Oromacca ObUIH 3a(hMKCUPOBAHBI B HIOJIE M CEHTAOpE
B TIOBEPXHOCTHBIX W MPHUJOHHBIX TOPU3OHTAX, a
MUHHMMAJIbHBIC - B Mae B IPUIOHHOM FOPHU30HTE.

MakcumalibHasi YHUCJIEHHOCTh CanpoQUTOB —
6*10° k1/Mi1 Gblia OTMEUYeHa B OCCHHUIT TIepHOJ B
MIPUITIOBEPXHOCTHOM ¥ TPHIOHHOM TOPH30HTAaX, a
MUHEMaIIbHas - 6%103 ki/Mi - B MNPUAOHHOM TOpHU-
30HTE B Mae.

B 2019 1. o cpaBHEHHIO C IPEABIAYITAM TOJIOM
YUCICHHOCTh HEPTCOKUCIIAIOMINX OaKTepUii yMEHb-
mujaach B 3 pa3za U BapbUpOBaJia B JuamnazoHe 25 -
2,5"‘104 KJI/MJI, cocTaBuB B cpemHeMm 1600 xi/mit.
MaxkcuMaibHas YUCIEHHOCTH 2,5*104 KJI/MJ1 ObliIa
OTMEUYEeHa BECHOW Ha ropu3oHTax (0 W JTHO, MHHHU-
MaJibHas - B MOBEPXHOCTHOM U TPUIAOHHOM TOpPHU-
30HTE OceHbl0. Cpe/iHee 3HAYCHUS YUCIICHHOCTH U
Omomacc HEPTCOKUCISIONMX OaKTepuit COCTaB-
nsaau: BecHor - 106 kn/mi; aetom - 4022 ki/mu;
OCEHBIO - 510 KJI/MIL.

YucneHHOCTh (peHOTOKUCIAIOMMX OakTepuil B
2019 r. mo cpaBHEHHIO C MPEABIAYITAM TOJAOM yBE-
munnachk B 19 pa3 u cocrasuina 19 xi/min. Makcu-
MaJbHBIE TIOKa3aTeNd MPHUCYTCTBHS (HEHOIOKHC-
JSIONIMX MHUKPOOPTaHW3MOB OBUIH 3apErUCTPUPO-
BaHBI OCEHBIO B IIPUIOHHOM rOpu30HTE 250 KII/MII.

MukpoOuonorndeckue MoKa3aTeId MO3BOJSIOT
OTHeCTH BOABI 3anuBa Haxomka x a-f-me3ocampo0-
HBIM, €BTPO(HBIM - 3arpsi3HEHHEIE.

byxma Haxooka. Cpennee 3HaueHue oOmiei
YUCICHHOCTH OakTepuii B OyXTe COCTaBWIO
2,58%10° kn/mu, MIpH CpeJHEM YBEITWYECHHUH 3Haue-
Huil Guomaccsl 10 1521 mr/m>. MakcumanbHbie
3HAUYCHUsA OOIIEeH YHCICHHOCTH OaKTepHOIlIaH-
KTOHa ¥ ero Ouomacchl HaOJIOAamUCh B OCEHHUH
MIEPUOJT B TIPUIOHHOM TOPH30HTE, & MUHUMAJIBHBIC -
BECHOH B TMPHUIOHHOM TOPU30HTE 0,83*106KJ1/MJ1.
BecHoii cpenHee 3HaUCHHE YHCICHHOCTH OakTepuit
COCTaBUJIO - 0,86”‘106 KJI/MJI, JIETOM - 2,86*106 KJI/MIL,
ocenbio - 4,03*10° ki/mn. Buomacca MHKpPOOpTa-
HU3MOB COCTaBJIsia: BECHOM - 473 Mr/M3, JIETOM -
1309 Mr/m>, ocensio - 2782 mr/m-.

YucneHHOCTh canpoTpodHbIX OakTepuil Bapbu-
poBajia OT 6*10* no 2,5*10° k/mn, cocraBue B
CpemHeM - 9,7%10° k/Mi1. MakcHMalbHbIC 3HAYE-
HUS YHCIEHHOCTH OBUTM OTMEYEHBl JIETOM B
MMOBEPXHOCTHOM TOPU30HTE, & MUHHMAJbHBIE - Ha
ropusonTax 0 u AHO BecHOU. BecHo# uncieHHOCTD
reTepoTpoHBIX CcanpOPUTHBIX MHKPOOPTaHU3MOB
B CpeIHEM COCTaBWJIa 6*10% kn/mn, nmetom -
3,4”‘105 KJI/MJI, OCEHBIO - 2,5"‘106 KJI/MJL.

UHCIIEHHOCTh  HEPTCOKHUCIAIONMMUX  OaKTepHid
BappupoBana ot 25 1o 2,5%10% ki/mi1, cocraBus B
cpenHeM 1,5*104 ki/min. B BeceHHmii mepuoa B
MOBEPXHOCTHOM M MPHUIOHHOM TOPU30HTAX ObLIN
3a(pUKCHPOBAHBI MaKCUMAaJIbHbIC 3HAYCHUS, MHHHU-
MaJlbHbIE - B IPUJOHHOM TOPU30HTE OCEHbI0. Bec-
HOW YHCJICHHOCTh MHUKPOOPTaHW3MOB COCTaBIIsIa
250 xi1/mi1,  JIETOM 1,1*104 KJI/MJI, OCEHBIO -
234 xi/mi.

Mo cpaBHenuto ¢ 2018 r. ynciaeHHOCTH (EeHOIO-
KHCTISIIOMMX OaKkTepuil yBenn4ymiack B 2,5 pasa u
BapbHpoBaJia OT 6 KJI/MJ 10 60 KJI/MJI, COCTaBHB B
cpemHeM 22 xi/mi. MakcUMallbHBIE TIOKa3aTeln
OBUIM OTMEUEHBI OCEHBIO Ha ropu3oHTax 0 U JTHO -
60 KJI/MJI ¥ JIETOM B TIOBEPXHOCTHOM TOPHU3OHTE -
25 xa/miL.

CpenHsis ~ YHCIIEHHOCTh  MHUKPOOPraHM3MOB
COCTaBIsUIa: BECHOW - 11 KiI/MJIT M BaphUpoOBajga OT
6 x1/mMa 1o 25 xi/mit; netom - 20 KiI/MJI ¥ BapbHpO-
Baja OT 6 KJI/MJI 10 25 KJI/MJI; OCEHBIO - 34 KiI/MI H
U3MEHIAch OT 25 ki/M 10 60 xi1/Mil.

MukKpoOHOJIOrHUECKUE  JaHHBIE  IO3BOJISIOT
OTHECTH BOJBI 3anuBa Haxozka k o-f-me3ocanpo6-
HBIM, 3QTpOQHBIM - 3arpsiI3HEHHBIE.

byxma Bpanzens. O0O1mas 4UCICHHOCTh OakTe-
puii B akBatopun OyxThl BpaHrens BappupoBaia ot
0,79”‘106 KJI/MJII 10 4,34”‘106 KJI/MJI, COCTaBHB B
cpemHeM 2,15%10% kin/m. CpenHee KOTUYECTBO
O6uomMaccsl MUKPOGhIOPE BapbUpoBaio oT 389 Mr/m
10 2910 mr/m>, cocraBuB B cpenaeMm 1491 Mr/m>.
MaxkcumallbHbIe TIOKa3aTelu OOIel YUCIIEHHOCTH
MUKPOOPTaHH3MOB M MX OMOMAacChl HAOIIOIaINCh B
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MMOBEPXHOCTHOM TOPH3OHTE B OCEHHHWH NEpHOJ, a
MUHUMAaJIFHBIE - BECHOM B NMPHIOHHOM T'OPH3OHTE.
BecHoii cpenHuie 3HaueHHs OOIIEH YHCIEHHOCTH
OakTepuil 1 UX OMOMAacChl COCTaBIISUIH 0,82%10°
K/ma u 396 MF/M3, JIETOM 2,56*106 KI/MI H
1173 mMr/m>, ocenbio - 4,27*10° ki/mi 1 2903 Mr/ne.

CpenHsisi YUCIICHHOCTh CanpoOTPOHBIX OakTephit
BapbHUpoOBalia OT 6*10% kM mo 2,5%10° k/m,
COCTaBUB B CPEAHEM 9,1*105 ki/mn. BecHoit yuc-
JIEHHOCTh CampoTPO(HBIX MHKPOOPTaHU3MOB B
MMOBEPXHOCTHOM U TPHUIOHHOM CJOSX aKBaTOPUHU
OyXTBl COCTaBsIa - 6,0*104 KJI/MJ, JI€TOM B
MTOBEPXHOCTHOM TOPH3O0HTE - 2,5%10° xi/mi, B TIpH-
JIOHHOM - 6,0”‘104 KJI/MJI, 2 OCEHBIO B TIOBEPXHOCT-
HOM M IPUIOHHOM TOPH30HTAX - 2,5% 10 ko/mu.

UnciieHHOCTh He(PTCOKHUCIAIOMUX OaKTepuil 10
cpaBHeHuto ¢ 2018 r. cHU3MNack B 2 pasza U Bapbu-
poBana ot 60 Ki1/Mi 10 6*10° K1/M1L, COCTABHB B
cpemaeMm 1700 xin/mir. MakcuManbHBIE TTOKA3aTEIH
HAOIIOJJAIUCh OCEHBI0 B IOBEPXHOCTHOM TOpPH-
souTe 6*10° KJI/MJI, @ MHHHUMAaJIbHbIE — BECHOH B
MTOBEPXHOCTHOM TOPHU30HTE - 60 KJI/MJI.

®DeHoNoKUCIAIONNEe OaKTepud B aKBaTOPUHU
OyxTel Bpanrens BapbupoBaiu oT 1 g0 6 xi/mi,
COCTaBUB B CpemHeM 5 KiI/MJI. BecHo# B ToBepXHOC-
THOM W TIPUJIOHHOM TOPU30HTAX YUCIEHHOCTh Oak-
TEpHii CocTaBisUia 6 KJI/MII, JISTOM BapbUPOBajO OT
1 mo 6 KJI/MJI, COCTaBUB B CpeaHEM 3 KII/MJI, a Oce-
HBIO — 6 KJ1/MIT - Ha Topr3oHTax 0 U IHO.

MuKpoOHOIOrHYECKUE TIOKA3aTeIN MO3BOJISIFOT
OTHECTH BOJBI OYXTHI Bpanrens k a-f-me3ocanpoo-
HBIM, 3BTO(HBIM - 3arpsi3HEHHBIC.

Byxma Ko3vmuno. O0111asi 4uCICHHOCTD OaKTe-
puii B Bomax OyxThl Ko3pMHHO BapbHpoBajga OT
0,84"‘106 KI/MII 710 2,75"‘106 KJI/MJI, COCTAaBHB B
cpemaem 1,93* 10 x/mo. Cpennee KOIMIeCTBO OHO-
Macchl MUKPO(IIOpEI BapbHUPOBaIO OT 385 Mr/M> 10
1900 Mr/M3, COCTaBUB B cpeiHeM 988 Mr/M. Mak-
CHUMAJIbHBIC 3HAUCHUS OOIeH YHCICHHOCTH U OHO-
Macchl HaOIIOAANCh OCEHBI0 B TOBEPXHOCTHOM
TOPHU30HTE - 2,75%10° /™M 1 1900 mr/m> cootset-
CTBEHHO, & MUHUMAJIbHbIE — B NPUIOHHOM TOpPHU-
30HTE OCEHBIO - 0,84”‘106 KI1/MIT 1 385 MI/Me.

UwciieHHOCTh canpoTpogHBIX OaKTepUi HAXOIH-
Jack B Auamasone ot 6*10° ki/mi 1o 6*10° ki/mi.

CpemHeroaoBasi YUCIICHHOCTh CanipoTpo(HON MHUK-
poduopsr  cocramma 1,9%10° ki/min.  Bechoit u
JIETOM CpeIHHEe 3HAYCHUE COCTABIISIH 2,5 #10% KI1/M,
0CeHbI0 — 6% 10°K1/Mi1. MaKCHMAIIbHBIC 3HAYCHHS
OBLIM OTMETEHBI B IOBEPXHOCTHOM TOPU30HTE OCe-
HBEO — 6% 10 K1/MiL

YucneHHOCTh HE(PTEOKUCIAIOMMX — OakTepuit
BappHpoBasia oT 6 KI/MII 10 250 KJI/MII, COCTaBHUB B
cpeaneM 65 ki/mi. B 2019 r. mo cpaBHeHuIo ¢ mpe-
JOBITYIIAM  TOJOM YHCJICHHOCTh  MHUKPOQIOPHI
cokpatmiack B 44 paza. MakcuMmanbHasi YHCIICH-
HOCTB - 250 xi/mM HabIromanach JIETOM B TIOBEPX-
HOCTHOM TOPHM30HTE, 2 MUHHMaJlbHas - BECHOW B
MIPUJIOHHOM TOPU30HTE - 6 KJI/MJ1. DEHOIOKUCIISIO-
e 0akTepruy He OBLITN OOHAPYKECHEI.

MuKkpoOHOIOTHIECKUE TTOKA3aTeIH MO3BOJISIIOT
OTHECTH MOpckue Boabl OyxThl KozbMuHO K 0-f -
Me30canpoOHbIM, €BTPO(PHBIM - 3arPsS3HCHHBIC.

Bce Boxbl uccnenyemoit uvactu 3anuBa llerpa
Bemukoro B 2019 r. oTHOCSATCS K 00 —3 —Me30c¢armo0-
HBIM, 3BTPO(HBIM BOJIaM - 3arps3HCHHBIC.

B 2019 r. nabnromanmock yBenmudeHue oOmIei
YUCJIICHHOCTH OaKTEePHOITIAHKTOHA U €0 OMOMACCHI
B 3anmuBax: YccypuiickoM, Haxonka n 6yxrax: /{uo-
mua, Koszpmuno, Haxonka, Bpanrens. B To ke
BpeMsl OTMEYAJIOCh CHIKEHUE YUCICHHOCTU TeTe-
porpodHOTo canmpouTHOrO O0aKTEpHUOIUIAHKTOHA B
aKBaTOPHUAX 3aJTMBOB: AMYpPCKOTO, Y CCYpHICKOTO,
Haxonxka, 0yxt: Haxonka n Ko3smunao. Ha ocrainb-
HBIX AKBAaTOPWSAX YHCICHHOCTH CarpoO(UTHBIX
MUKpPOOpPraHU3MOB cHHU3MiIack. [locTosiHHOE aHTpoO-
MMOTEHHOE BO3ACWCTBHE C MPIIIETAIOIINX MPHUOPEK-
HBIX ypOaHU3UPOBAHHBIX TEPPUTOPUN MPUBOIUT K
3arpsi3HEHUI0 MOPCKHX aKBaTOpwid. UMCIEHHOCTh
HEPTEOKHUCISIOMUX OaKTEepUH YBEINYMIACEH B 3aJTH-
Bax: AMypckuii, Yccypuiickuii, Haxonka u Oyxrax:
3onoroit Por, Inomun m Haxonka. Ha ocTanpHBIX

AKBaTOpUIX YHUCJICHHOCTD He(l)TeOKI/ICJ'IHIOI_LII/IX
MHUKPOOPraHn3MOB CHHU3UIACh. Ha6n}oz[an005
YMCHBUICHUE YUCICHHOCTHU Q)GHOHOKI/ICJ'I)HOHII/IX

MHUKPOOPTraHW3MOB Ha 00CJIE€IOBAaHHON aKBaTOPHU
Awmypckoro 3anmBa. Ha ocTanpHBIX HAOIIOTaeMBIX
AKBAaTOPHAX  YMCIECHHOCTH  ()EHONOKHUCISIOMINX
MHUKPOOPTaHU3MOB HE3HAUUTEIbHO BO3POCIIA.
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4.1. Mockosckuti peauoH

4. Komnaexcnas oueHka cocmosaHus
oKpyxcarouweill cpedbl 0MOoeAbHbLX Pe2UOHO8
U NPpUPoOHbIX Meppumoputl

4.1. Mockosckuil pecuoH

MOHUTOPUHT COCTOSIHUS U 3arpsi3HEHUSI OKpPY-
JKarolieil cpenbl, OCYIIECTBIsIEMbII B MOCKOBCKOM
peruoHe, BKIIIOYALT:

— HaOJIOJCHHMsST 33 YPOBHEM 3arps3HCHUS
aTtMoc(hepsl, TOYBEHHOTO MTOKPOBA, TOBEPXHOCTHBIX
BOJ W PaTMOAKTUBHON OOCTAaHOBKOW Ha TOCyHap-
CTBEHHOM HAOII0IaTEILHON CETH,

VenoBHEIE 0D03HAYEHHA :

' - MYHKTH! HAOMoAeHHE 33 3arpaIHeHHEM
NOBEPXHOCTHRIX BOI

@ - ropozac moCTAMH KOHIPOIA AaTMOC(epHOTO BOITYX

— aHalM3 U OLECHKY YpPOBHEH 3arps3HEHHs
OKpy>Karolllel cpenbl U UX U3MEHEHUH IOJ BIIHS-
HHUEM XO35IMCTBEHHOMN IEATEIbHOCTH U METEOPOJIO-
TUYECKUX YCIIOBHH;

— TMPOTHO3 YPOBHEU 3arpsi3HEHUS OKpY KaroIen
cpenbl Ha 0Oa3e aHamW3a JaHHBIX HAOIOACHHIA
(puc. 4.1).

N.fec
C.3yceo

DNeKTpPOCTAIE e
e ),
7] 'Eh@li ,{\'\
L\"% d \ YepycTn
MapuwxuHo ﬁr wmg

Bockpecenck )

Komoumps
-

Kaun  *[1TE3 - [prokcko-Teppacusiit GHocdepHniii 3amopeTHHK

{}' - DYHKTE! onpeaerenns MADT
B - OYHKTE onpeneteHHaMAY] B palHOAKTHEHEIX BEIMANSHHT
Bal

[] - myHKTEI onpenenenna MADY], paIHOAKTHEHEIX BRNAJCHEHH H
KOHIEHTPAIHH PATHOAKTHEHRIX a3posoneH B Bo3ayXe

Puc. 4.1. l'ocynapcTBeHHast HAOIOATENIbHASL CETh 32 3arpsI3HEHHEM aTMOC(EPHOTO BO3/yXa, TOBEPXHOCTHBIX BOJT
W paMalliOHHBIM 3arpsI3HEHHEM Ha TEPPUTOPUH MOCKOBCKOTO PErHOHA
(MADB/JI - MOIIHOCTh aMOMEHTHOTO YKBUBAJICHTA JTO3bI)
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4. KomrnekcHasi oyeHKa coCmosiHUsi OKpyxkarouwiel cpedbl 0mAesibHbIX pe2UOH08 U MpUpOoOHbIX meppumopuli

4.1.1. 3azpazHeHue ammocgepHoz20
6030yxa

[Iporpammoii paboT npemycMaTpUBaeTCs Onpese-
JICHUE BPEJHBIX XMMHYCCKUX BEIIECTB U TSKENBIX
MetaiuioB. Ha OOJNBIIMHCTBE MOCTOB HAOMIOACHUS
OCYIIECTBIISIOTCS 32 COACP)KAaHUEM IISITH OCHOBHBIX
WHTPEIMCHTOB: B3BEIICHHBIX BEIIECTB, THOKCH/IA
Cephl, OKCUA yIIIepoja, OKCUIa U JTUOKCHIA a30Ta.
Kpome Toro, nmpousBoautcs oTOop mpod BO3ayxa Ha
cnequduUecKkne  MHTPEIMEHTHL  CEPOBOAOPO,
(eHon, XJIOpUA BOJIOPO/IA, aMMHUAK, GopMabIeru/,
YTIIEBOIOPOIBI OCH3MHOBOU (ppakitiu, OEH30II, KCH-
JIOJ, TOJYOJ, aleToH, OeH3(a)lupeH, TKEbIe
MeTalulbl (KeJe30, KaJMUi, KoOaibT, MapraHell,
Me/Jib, HUKEJb, CBUHEII, XPOM, IHHK).

CranuoHapHbIe IOCTBI 00eCIeUYnBarOT Ha0IroIe-
HUSI B JKWITBIX paiioHax, BOJIHM3M aBTOMarucTpaieil u
KPYIHBIX TTPOMBINIUICHHBIX 00BeKTOB. OTOOp Mpod
MPOBOAUTCS €XKEeTHEBHO 2-4 pa3a B CYTKH B CPOKH,
ycranoBinenHele ['OCT 17.2.3.01 — 86. Ilepeuens
NOJUISKAIIUX  ONpPEACNCHUI0  CHenu(UIecKux
MHTPEUEHTOB (HOPMHUPYETCSI C YUETOM CTPYKTYPHI
BBEIOPOCOB BPEIHBIX BEIIECTB B aTMOC(epy HCTOYU-
HUKaMH 3arps3HEHUs, PACIIONIOKEHHBIMU B paiioHe
nocTa HaOIrIoIeHHS.

I[lo nmannpM HaOmronmenuin B 2019 T. ypoBeHB
3arpsi3sHEHHA aTMoc(epHOro Bo3ayxa B T. MOCKBe
OLICHMBACTCSl KaK IMOBBIIICHHBIA, a B TOpOAaxX
MockoBckoit obmactu: BockpeceHck, J3ep >KUHCKHIMA,
Kiun, Konomua, Meitumu, Ilomponsck, Ceprnyxos,
IlenkoBo, DnekTpocrais, U B [Iprokcko-TeppacHom
OrocdepHOM 3aITOBETHHUKE - KaK HU3KUIA.

Cpennue 3a TOJ KOHUEHTpAllMM BpPEIHBIX
BemectB Beime 1,0 [TJIK Obutm omperneneHsl B
roponax Mocksa, [3epxuHckui, [lomonsck, Cep-
nyxoB, llenkoBo, Dnekrpoctans. KoHueHTpauuu
nuokcuaa azora npesbimany 1,0 IIJIK B 4 roponax
u3 10, ammuaka - B 2 ropoaax u3 3, ¢opmanbie-
ruga-B 1 us 7.

3a mepuox ¢ 2015 mo 2019 rr. ypoBeHb 3arps3-
HEHHUsI aTMOC(EPHOTO BO3yXa BO BCEX TOpPOAax
MOCKOBCKOH 00JacCTH COXPaHSICS HHU3KUM, KpOMeE
CepnyxoBa, rae B 2017 r. ypoBeHb 3arpsi3HEHUS
ObL1 oBbIIeHHEIH. B Mockse B 2015-2017 rr. ypo-
BEHb 3arps3HCHUS BO3yXa ObUT HU3KMUM, HAaUWHAs C
2018 r. - moBBIIeHHBIM (pHC. 4.2).

B 2019 1. B atmocdepHOM BO3myXe T. MOCKBBI
CpeaHHe 3a TOJ KOHIEHTPAIIMH COCTAaBHIIM: JHOK-
cuna azora - 1,8 [IK; ammuaka - 1,7 IIIK; dop-
manpaeruga - 1,0 [IAK, apyrux omnpemensemMbx
BEILIECTB - HIKE CAHUTAPHO-TUTHEHNYECKOH HOPMBI
(Tabm. 4.1).

Ilo ycrOBHO BBIACTECHHBIM <(OKHIIBIMY», «IIPO-
MBIIIUICHHBIM» W «aBTOMAaruCTPabHBIM» TOCTaM

paccuuTaHbl CPEIHUE KOHIEHTPAIMH OCHOBHBIX
npumMeceit (tadi. 4.2).

16
14 *\
12

10 \

U3A

0 T T T T T T T T T 1 T .

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
g N0 CKBE e M bITU LW
e B0 CKPECEHCK s [0, 0 NBCK

s [13€ PHUHCKUIA Mpuokr.Tepp.3anoseaHnK
e K 1AH s CEepnyxos
it K010 MHA Ulenkoeo

Puc. 4.2. YpoBHH 3arpsa3HeHNs aTMOC(HEPHOT0 BO3yXa B
MOCKOBCKOM peruoHe

B rogoBom xo/1e KOHIIEHTpaIUil hopMasibaeriia
MaKCI/IMYM OTMECYACTCA B TGHJILIi/‘I Hepnoz[ roaa
(puc. 4.3), Tak Kak ¢opMaTbACTH IOCTYIaeT B
atMoc(epy He TOJIBKO OT MPOMBIIUICHHBIX U TIPH-
POIHBIX MCTOYHUKOB, HO M 00pa3zyeTcst B pe3ylib-
TaTe XHMH‘JGCKOﬁ peaKHI/H/I n3 HEMCTAaHOBBIX
YTIIEBOJ0POI0B. DOTOXMMHIYECKIE PEAKIIUN yCHITH-
BalOTCs B arMoc(epe Mpu BhICOKOH MHTEHCHBHOCTH
COJTHEYHOM pajiualiiy B JIETHHUE MecCAIlbl. B ronoBom
pa3pese HanOOoJIbIINE CPEHNE KOHIIEHTPALlUU B3BE-
[IEHHBIX BEIIECTB M aMMHaKa OTMEUEHBI B TEIUIBIH
MepHoJl TrojAa, AMOKCHIA a30Ta - B XOJOIHBIN
MEepPHOJT TO/Ja, B OTOMHUTEIbHEIN ce30H. Ce30HHBIC
W3MEHEHMSI B TOJIOBOM XOJI€ JpYrux IpuMecent
BBIPaKEHHI CI1a0o0.

3,00

2,50 -
2,00 +

1,50

1,00 -

0,50 E/AVAW

0,00 T T T T 1

Donuv NAK c.c.

Mecaupi

dopmanbperup el AMOKCHA a30Ta slmeB3BELUEHHbIE BelliecTea el amMMMaK

Puc. 4.3. 'ogoBoii X0 KOHIIEHTpAaLKil B3BEIIEHHBIX
BEIECTB, (hopMasberuia U JUOKCU A a30Ta
B aTMOoc(epHOM Bo3yxe I. Mockssl B 2019 1.

I[lo naHHBIM perymspHBIX HaOMIONEHUH B
MockBe 0TMedaeTcsi pOCT CPEeTHUX KOHIIEHTPALIUH:

— ammuakxa B nepuoji ¢ 2015 o 2019 rr.;

— nuokcuaa azora — ¢ 2018 mo 2019 rr.;

— okcupa azota — B 2019 1. (puc. 4.4).
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4.1. Mockosckuti peauoH

Tabéauua 4.1. Cpenaue 1 MakCHMaJIbHBIE KOHIICHTPAIIUH 3aTrPSA3HSAIONINX BEIIECTB B aTMOC(HEPHOM BO3/AyXe

r. Mocksel B 2019 1.

3arpsisusiiomme 3uavenns (B nosix I1J1K) 3arpsizusiiomue 3nauenus (B goasx MIK)
BELIECTBA cpeaHue MaKCHMMaJibHbIE BelIECTBA cpeaHue MaKcHMaJjbHbIe
Huoxcun azota 1,8 1,9 CepoBoniopoa - 4,4
Ammuak 1,7 1,5 OTHIOCH30 0,1 1,5
dopmanbaerun 1,0 1,8 ArnetoH - 0,2
Oxkcup yriepojna 0,5 1,7 benzon 0,3 0,5
bens(a)mupen 0,4 1,6 Kcwumon - 0,7
E:;eeff;ame 0,5 1,4 Tonyon - 0,2
denon 0,2 1,3 Xiopua Bogopoia 0,1 0,4
Oxcup azota 0,5 0,5 Jmokenn cepbt <0,1 0,1

Tabauua 4.2. CpegHue KOHLEHTpalUU OCHOBHBIX IpumMeceid 3a 2019 1. B paznuuHbIX 30HaX MOCKBBI, Mr/m>

SoHEL B3BeLIeHHbIE BeH3(3)TfZlPeHa Oxcus Jlnokcnn ®opvansaerms | Demon
BelllecTBa *10 yriiepoaa a30Ta
ABTOMarucTpaibHBIE 0,058 0,4 1,5 0,078 0,011 0,001
[IpoMbIneHHBIE 0,074 0,5 1,6 0,075 0,009 0,001
XKusie 0,068 0,2 1,6 0,063 0,008 0,001

2,00

1,00 -

Donwn NAK c.c.

0,00 T T T

2015 2016 2017 2018 2019

@l M0KCU A30Ta dopmanbaerns
smfllsmoKCcKA a30Ta el OoKCUA yraeposa
g GeH3(a) NUpeH a3 MMUaK

Puc. 4.4. VI3MeHeHNe CpeAHETOZIOBBIX KOHIICHTPALUN
npumeceii B atMmoc(hepHOM Bo3ayxe I'. MOCKBBI

4.1.2. 3aepnsueuue noueeHHoZ20
noxkposa

B pesymprare CcHCTEMaTHYECKOTO CyXOTO U
BIIQXKHOTO OCKJCHHS 3arps3HSIONIMX BEIIECTB W3
atMoc(hepbl, OTIOXKEHHH OBITOBBIX W MPOMBIILICH-
HBIX OTXOJIOB, UX BETPOBOTO IEPEHOCA U BHIBO3A
OTXOZ0B, BOKPYI TOPOJIOB 32 MHOTOJICTHUI NEPUOJ
(hOpMUPYIOTCSL 30HBI XPOHHUYECKOTO 3arpsi3HCHUSI.
OHM OXBaTBHIBAIOT CaMy TOPOJCKYIO 3aCTPOMKY,
MIPUTOPOTHBIE TEPPUTOPUH, U 3aHUMAIOT ILIOMIA/IH,

B HECKOJIbKO pa3 TPEBBIMAIONINE TEPPUTOPHIO
ropoja. Kaxasiii ropos, B cuily CBOEro TEXHOT€H-
HOTO BO3/ICHCTBUS, BIUSAET HA OKPYIKAIOILLYIO CpENY,
BBI3BIBAET AHOMAJILHOE Pa3pyIICHUE €CTECTBEHHOI'O
(hona. Tspkenble MeTaIUIbI, MOMaas U3 aTMochepbl
Ha JHCBHYIO IMOBCPXHOCTD, IJIOXO BBIMBIBAIOTCA U3
MOYBEHHOTO TMOKpoBa. Ha puc 4.5 mpencrarieHa
KapTa — cxXeMma, IMOCTPOCHHAA IO JaHHBIM MOHHTO-
punra PocrugpoMera M KOCMHYECKHMX CHHMKOB
(BBITIOTHEHHBIX B 3WMHEE BpEMs), XapaKTepU3yIo-
1iasi 3arps3HEHUE MOYBEHHOrO0 MOKPOBa Ha TEppH-
TOpUH MOCKOBCKOI'O PETHOHA.

Teproasctrocm,
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@ 15005 m
® 2801500k
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Puc. 4.5. 3arps3HeHHOCTS TOYB MOCKOBCKOTO PeTHOHA

e \

MockoBckasi 00JIaCTh IOKpBITa CEThIO (ejie-
PaibHBIX Tpacc, 0 KOTOPBIM KPYIJIOCYTOYHO HJIET
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4. KomnnekcHasi oueHKa cocCmosiHUsT OKpyxaroulell cpedbl omOeribHbIX Pe2UOHO8 U MPupOodHbIX meppumoputi

JIBIDKEHHE JIETKOBOTO M TPY30BOTO aBTOTPAHCIIOPTA
4T0, 0E3YCIIOBHO, OKa3bIBACT HETaTHBHOE BIIHMSHUC
Ha Ka4eCTBO MOYBEHHOTO MOKPOBA BJOJb TPACC U B
TOPOJICKUX TOceNeHusx (puc. 4.6).
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Puc. 4.6. JlopoxxHast ceTb MOCKOBCKOTO peruoHa

®OI'bY “llenrpansHoe YIMC” npoBoguT pery-
JISIpHBIC HAOTIOACHUS 32 3aTPS3HCHUEM MTOYBEHHOTO
MOKpoBa MOCKOBCKO# 0071aCTH BJIOIb aBTOTPACC 110
neBaTH TsDKenbiM Metamiam (TM). 3a mepuon ¢
2009 mo 2019 r. BKIIOUUTEIHHO €XETOAHO obce-
JoBajioch 1o ofHON u3 11 Tpacc, mpUBENEHHBIX B
tadyuie 4.3, ¢ IPOTHKEHHOCTHIO MapIlpyTa 00cIe-
noBanus ot 40 mo 130 km. [ns xaxmod Tpacchl
BEIOMpasiach CBOsi ()OHOBas TOYKA, yJAJICHHAs OT
OCHOBHBIX HMCTOYHHMKOB 3arpsi3HeHHs. KoHIleHTpa-
muu TM B Toukax orOopa mpod Mo MapupyTam
o0ciemoBaHMs HE BBIXOJWIN 32 MPEIENbl YCTaHOB-
nenHbix [1JIK 1 OJIK, HO Ha OTHENbHBIX y4acTKax
MapuIpyToB MO HEKOTOpbIM TM mpeBbIIaiid KOH-
IIEHTpAINK, OIpeneicHHbIe B MpobOax (HOHOBBIX
TOYEK (CBHHEII, KaJIMHK, MEITb U HUKEIH).

B kauectBe mpumepa Ha puc. 4.7 mpuBelieHa
cxema obcnenoanus mo4yB B 2019 1. BIOIB Tpacchl
M-4 ot r. CTynuHO B CceBepo-3amaJHOM HarpaBie-
HAW C YKa3aHWEM pAaCIOJIOKECHHS TOYeK OTOOopa
npo0b 1 ponoBo# Touku (Nel5).
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Puc. 4.7. Cxema oTO0pa MOYBEHHBIX TIPOO
B CtynuHCKOM paifioHe MOCKOBCKOH 00IacTH

Hcxonst W3 BBHINIEN3IOKEHHOTO, CIEAYeT, 4TO
0oJiee TMOJOBUHBI TEPPUTOPHH MOCKOBCKOTO peru-
OHa HAaXOJUTCS IMOJ 3HAYUTEIBHBIM BO3ACHCTBHEM
TOKCUKQHTOB aHTPOIIOT€HHOTO TPOUCXOKICHHUS.
OHAaKO KOHIEHTPAIMH KOMIUIEKCA 3arpsa3HSIOINX
BEIIECTB HA JTOH TEPPUTOPUU HE INPEBBILIAECT
mByx [IJIK/OJIK, 9To CBHAETENHCTBYET O HEAOCTH-
KEHHH OTMACHOTO YPOBHSA 3arpsi3HeHus. OmacHOCTh
3aKJIFOYaeTCsl B TPOAOJDKAIONICHcS ypOaHU3auu
MOCKOBCKOT'O pEeTHOHA, YTO, B CBOIO OYepe/b, MIPH-
BOJUT K POCTY 3arpA3HCHUA MOYBCHHOI'O IMTOKPOBA.

4.1.3. 3azpasHeHue NO8EPXHOCMHBIX 600

OCHOBHBIMH HWCTOYHHKAMHU 3arps3HEHUS KpyTI-
HBIX BOJIOTOKOB pErroHa OCTAalOTCS HEAOCTaTOYHO
OUUIIICHHBIC XO35SHUCTBCHHO-OBITOBBIC WM IPOMBIIII-
JICHHBIE CTOYHbIE BOJBI ropooB: OnuHioso, KiwH,
CepnyxoB, Kammpa, Komomua, MockBa, Bockpe-
ceHck, Ilomonbck, Hapo-®omunck, Ilenkoro,
Horunck, OpexoBo-3yeBo U APYTHX, & TAKKE CEIllb-
CKOXO3SHCTBEHHBIE CTOKM, IOCTYyMAloIIie Hemo-
CPEJICTBEHHO B PEYHYIO CETb.

XapakTepHbIMU 3arps3HAIONIMMA BEIIECTBAMHU
SIBJISTIOTCST COSAMHEHMSI a30Ta U (ocdopa, B3BEIICH-
HBIE W OpraHWYECKHe BEIIEeCTBa, HEPTEIPOTYKTHI,
¢denonsl, AITAB, Tsxensie MeTaILTHL.

B 2019 r. Temnepatypa BOJbI B peKax B 3aBHUCH-
MOCTH OT Ce30Ha Kojebajgach OT MHUHHMAaJIbHBIX
spauennii 0,19C B saBape  (p. Hepckas -
. MapuITkKMHO) 110 MaKCUMAabHBIX - 26,1°C s
nioHe (p. Oka Beime 1. Konomua). Cpeansisi Benu-
YHHA TEMIIEPaTypbl BOZABI [0 PETMOHY COCTaBHIIA
9,30C, YTO Ha 0,40C HIke, yeM B 2018 r.

Peakmust cpembt (pH) coctaBuna B cpemHeM
7,78 en. pH. bonee xucnas cpema (6,95 en.pH)
Opta oTmMeueHa B Bome p. Hepckas Hmke
r. KypoBckoe B  wmroHe; Oomee  mienmoyHas
(8,68 en. pH) - B p. Mockaa - (r. Mocksa, babwero-
poJICKas INIOTHHA) B arlpere.

Kucnopomaasiii peskuM Ha BOAHBIX 00BEKTaX OBLT
YAOBJIETBOPHUTENBHBIN, CpelHee COAepKaHHWe pac-
TBOPEHHOTO B BOJIE KACIIOPOAA COCTABHIIO 8,56 MI/JI,
HACBIIIICHHE BOJBI KHCIOPOJAOM HAXOAWIOCh Ha
ypoBHe 2018 r. u B cpegaem coctaBuio 75%.

ConepxaHue JETKOOKHCISEMBIX OpraHMYECKUX
BemecTB (1o BIIKs5) B BomoTokax u BojxoeMax
MockoBckoi 001acTi OBUIO HEBBICOKMM M COCTa-
Bwio 2,1 IIJIK, uyro coorBercTBYyeT ypoBHio 2011-
2018 rr. Haumensmmee 3nauenue (0,5 ITJIK) Obu10
OTMEUYEHO B BoJe p. MockBa y 1. bapcyku Moxaii-
cKkoro paiioHa ((heBpaib, Maii, HIOJIb, HOAOPH). Mak-
cumaiibHas BenmuuHa (17,0 ITJK) 3adukcuporana
B Bozie p. Boiimera Hmxke r. Pormans B HOsIOpe.

KonuuectBo opranmueckux BemectB no XIIK
M3MCHSUIOCh TaK Xe 3HAYUTENBHO, Kak 1 10 bIIKs.
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4.1. Mockosckuti peauoH

Tadaunua 4.3. donosoe 3arpsizHenue nous TM B1osb denepanbHbIx Tpace MockoBcKoit oGnacTu

MapmpyT ot60pa mpod BIOIE aBTOAOPOT, HAIIpaBIIeHHE,
o01as mMpoTsHKEHHOCTH (KM),
rox orbopa mpod

MaccoBbI€ J0JM KUCIOTOPAacTBOPUMBIX opM TM, Mr/kr

Pb | Zn |Cd | Cu |Co| Ni | Cr Mn Fe

Tpacca M-4 orr. CtynuHo B cTopoHy I. Mocksa, 100,
2019

83 | 25 1 6 |2 | 11 |[14,4| 385 9124

/IMutpoBckoe (0T Mukp-Ha CopeBHOBaHHUE 110

r. Jly6nsr), Tpacca P112 ot A-104 no r. Tanmom,

2 [FOpkuHckoe mocce (oT r. Tammom 10 GHocTaHIUU
DKypasnunast Ponuna), Tpacca P112 (ot r. Tangom no
rt. Bepounku); 92, 2018

21 | 25 |06 | 4 [06] 7,6 | 3 429 4940

Tpacca A-108, ot pa3Bsasku Tpacc A-104 u A-108 no
c. IToxposckoe; 70; 2017

11 {22 {08] 9 [55]85 |20 | 250 6500

[[Tocce A-102, na FOB or MKA/] 1o r. BponHnwuiis, Ha
C3 Boons HoBopsizanckoro mocce; 130; 2016

11 122 1081 9 |6 9 20 | 250 6500

5 [FopbkoBckoe, Ha B or MKA/T; 65; 2015

95121 (0,6 8 |3 | 7 |20 | 200 6000

6 Ulenunrpanckoe, Ha C3 ot r. Mocksa; 90; 2014

6,530 |05 11 |5 9 25 400 7000

“Ipocnasckoe, Ha C ot noc. ["oneiruno 1o
7 . KpacnozaBojck, Ha FOB Bronbs Manoro 6€ToHHOTO
mocce; 72,5; 2013

14 | 26 |03 |14 |10| 11 | 40 | 600 8000

8 (Cumdepomnonnckoe, ot moc. CtpenkoBo; 36; 2012

14 | 26 |03 |14 [10| 10 | 40 | 600 8000

["oprroBckoe, Ha B ot 1. HoBas Kynasna; 80; 2011

10 | 20 | 0,710 |10 | 14 | 40 300 5000

10 jmocce P-106, ot r. Kyposckoe; 40; 2010

20 {0,310 |9 | 13 | 25 300 5000

11 Kuesckoe, ot r. Mocksa; 60; 2009

8 40 (05| 11 |8 | 16 | 30 | 400 10000

HI[KBaJ'I

32 20 | 50 1500 | 20860

OI[KBaJ'I

130 | 220 | 2 |132

or 0,3IIJK B p.Ocerp - a.I'opomgust (mapt) mo
12,71TIJK B Bome p.Boiimera uuxe r. Pomanp
(oKTSIOpB).

CreneHb 3arpsA3HEHHOCTH PEK MOCKOBCKOTO
peruoHa pa3nuuHeIMU (popmamu a3oTa ObUIa BechbMa
pasHooOpa3Hoi. MOXHO BBIICIHTh TPYIIY pPEK
(pp. Hepckast Bemme 1. KypoBckoe, Oxa BbIIIe
r. Kamupa, MockBopenkue BOIOXpaHWIHING), B
BOJIe KOTOPBIX COJIEpPIKaHUE pa3InyHbIX PopM azoTa
He npesbiano aecsateie nonu 11K, a HutpaTHOro
azora - cotele nonu [1/IK. Haubonpmias 3arpsizHeH-
HOCTh HUTPUTHBIM a30ToM B 2019 r. Obi1a 3adukcu-
poBana B Bojae p. MockBa Huxke T. BockpeceHck -
48,6 IIIIK (wioHB); HUTpPaTHBIM a30TOM B BOJIE
p. [laxpa wHwxke T1.llogonsck (HIWKE BHAIEHUS
p. butna) - 1,9 I1JIK (utoHB); aMMOHUITHBIM a30TOM
B Bojae p. Boiimera mmxe r. Pomans - 37,9 ITJIK
(mronsp). B cpemHeM MO permoHy copaepiKaHue
HUTpUTHOTO aszoTa cocraBmwio 5,9 [1JIK; wmmtpar-
Horo aszora — 0,2 I[IJIK; amMMoHmiiHOro asora -
3,3 IAK. Conepxanue ¢ocdaroB B cpegHeM MO
peruony cocrasuwio - 2,3 I[IJK, omHako B Boje
p- Mensenka - 1. bonbmoe CapeeBo gocTuraio
15,3 IIJIK (oxTa0ps).

M3meHeHne CpeaHETOJOBBIX  KOHIICHTpAIIUN
npuMece npenacrapieHo Ha puc. 4.8 u 4.9:

— aMMOHUMHBIA a30T COXpPaHUJICS Ha YPOBHE
2018 r.;

— HUTPUTHBIA a30T u (ocdaTsl BO3POCIH IO
cpaBHeHwuto ¢ 2018 r.
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H HUTPUTHBINA asoT [ docdarsi

Puc. 4.8. 3MeHeHMe CpeHEr0JJOBBIX KOHIIEHTpaLUi
HUTPUTHOTO a30Ta U pochaToB
B 11€JI0M I10 BOJHBIM 00beKTaM MOCKOBCKOTO peruoHa
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[J aMMOHHIHbIA a30T

Puc. 4.9. 3menenue cpeiHEroJOBbIX KOHLEHTPALUN
aMMOHHUMHOTO a30Ta
B I[CJIOM IO BOJHBIM 00BheKTaM MOCKOBCKOT'O pErHOHa
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4. KomrnekcHasi oyeHKa coCmosiHUsi OKpyxkarouwiel cpedbl 0mAesibHbIX pe2UOH08 U MpUpOoOHbIX meppumopuli

Musnepanu3zanusi BOABI BOAOTOKOB W BOJOEMOB
MoCKOBCKOH 00acTH B CpEeIHEM COCTaBUIIA
451,2 mr/n, yro Ha 20,6 MI/J1 MEHbIIIE, YEM B IIPO-
nutoM romy. HambGompmas Bemmumna (810,0 mr/m)
oTMeueHa B Mapte B Boje p.llaxpa Hike
r. Ilogonsck (Huke BrmazeHus p. butna). Hanmens-
mas (73,0 Mr/im) MuHepaiuzanus HaONoIalach B
p. Boiimera Beime r. Pomans B ampene. Xapaktep
BOJBI BO BCEX BOJIHBIX 00BEKTaX rHAPOKapOOHATHO-
KaJIbIIUEBBIH, ECTKOCTh BOJBI ObLIa yMEpeHHas
(5,85 Mr-okB/1M) 1 BHIIIE, YeM B 2018 1. Ha 0,8 Mr-sKB/II.
BrnmenaunBaromieii arpeccueld Boma He oOmamaer.
ConepkaHne XJIOpUAOB W CyIb(AaTOB B CpEIHEM
cocrapmio 0,2 ITAK u 0,3 IIJIK, cooTBercTBeHHO,
HauOOJBITNE KOHIICHTPAITUH KOTOPHIX OBLIH 3a(uK-
cupoBansl B despane: cynbdaror (1,2 I1JIK) B Bome
p. Hepckas — a. Mapumikuno BockpeceHckoro paii-
ona; xmopumoB (0,6 [IIK) - B p. fy3a (ycree) -
r. MockBa. MUHUMAaJBHBIM COJAEPXKAHUE XJIOPHUIOB
(0,1 TIAK) oOputo B Boge p.KyHps Beie
r. Kpacno3zaBoack B mae; cymbgaros (0,1 ITJIK) - B
p. Boiimera Huke 1. Pomais B UroHe.

3arpsi3HEHHOCTh BOJHBIX OOBEKTOB TSIKEIBIMHU
MeTaJulaMH Oblla HecyliecTBeHHOW. OcpenHeHHbIe
KOHIICHTpAIlMH XpOMa MIECTUBAJICHTHOTO, CBHHIIA,
HUKEJIs, MeTU ¥ IIMHKA OBLITM HEBBICOKMMH U COCTa-
pumu: 0,1; 02; 04; 2,2 u 34I11K, coorBer-
CTBEHHO. HawOonplime KOHIIGHTpalMd  MeIu
(27,8 ITJIK) wHaOmromamuce B BoAe p. MockBa -
r. Komomua B ¢despane, nmuaka (12,9 I[1/IK) B Bome
p. Sly3a - 1. Mocksa B ampene. CpeqHue BEITHINHBI
pacTtBopeHHOro xene3a coctaBuwiu 1,9 ITJIK, uto Ha
ypoBae 2018 T. MakcumaibHass KOHIIGHTpPAITHS
xenesa - 48,0 I1JIK, Obuta 3adukcupoBaHa B BoOJIE
p. Boiimera Brrmie r. Pomans B deBpaie.

Cpennee copaepkanue (DEHOJIOB COCTaBHIIO
2,0 IAK; AIIAB - 0,2 ITJIK; Hedrenpoaykros -
1,6 IIIK. MakcumanpHas Benu4yuHa (PEHOJIOB -
243 I1JIK Obuta 3adpukcupoBaHa B Boae p. Hapa
Hiwke r. Hapo-®omMuHCck B ceHTs0pe, HeTenpoIyK-
toB - 31,0 IIJIK B Boge p. Sy3a - r. MockBa B Jieka-
ope, AIIAB - 49 I1/IK B Bone p. Boiimera Hmke
r. Pomrans B heBpare.

Conepxxanue (opManperua BO BCEX BOJHBIX
o0bekTax ObuT0 Ha mopsanok Hwmwke [1JIK m Tompko
BBome p.Hepckas (yctbe) - a. MapumkuHO
nocturio 4,7 IIAK B dheBpaie.

OrneHka Ka4ecTBa BOJBI BOJAOTOKOB M BOJIOEMOB
Mo yJAeTbHOMY KOMOMHATOPHOMY HHICKCY 3arpss-
HerHoct Bojps! (YKW3B) nokasana, 9To KauecTBeH-
HBIf COCTaB TIOBEPXHOCTHBIX BOJ MOCKOBCKOIO
peruona B 2019 r. HaxXoquUJICA B MHTEPBAJIE OT «C1ado
3arPsIBHEHHBIX) JI0 «IKCTPEMAaJIbHO TPSI3HBIXY.

K «cmado 3arpsi3HeHHBIM» BoJaM OBLIO OTHe-
CEHO KauecTBO BO/IbI MOXkaiCKOro BOJIOXPaHIIHUILA.

Kak «3arpsi3HeHHBI€» XapaKTEPU30BAIKNCH BOJBI
Uctpunckoro, Pysckoro, O3epuunckoro u MBaHb-
KOBCKOT'O BOJIOXPaHHIIHII, BEPXOBbs p. MocKBa (BbI-

me T. 3seruropon), pek: Ocerp u [Iporsa, Oka (BHI-
e ropoaoB Cepmyxos, Kammpa, Konomna), Jlomac-
Hsa (Bemme T. YexoB), MockBa (. bapcyku, Hmxe
r. 3Be-HUTOPOA; BHIIE I'. MockBa (1. nbuHCKOE)),
Ucrpa.

Kak «rpsi3HbIe» XapakTepru30BaliCh CIEAYIOINE
BOJHbIE 00BEKTH: peku MenBeHka, Sy3a, Hepckas,
Cectpa, Jlama, Bops, Kinszema (Boimre r. lenkoso,
Hwke ropopoBs: Jlocuno-Ilerposckuii, IlaBnoBckuit
IMocan, OpexoBo-3yeBo), [Ayona, Kynss, Oxa (Hixe
r. CeprryxoB, Hmke 1. Kammpa u Hioke 1. KonmomHa),
Hapa (Bemme 1. Hapo-domuHCK W B paifoHe
r. CeprryxoB), Mocksa (1. MockBa (badberoposckas
mwiornHa), [laxpa (Bemme T.Ilogombck), 3ak3a,
Jlomacus (mmxe r.Yexom), Hapa (mmxe r. Hapo-
®ommHCcK), MockBa (ot T. MockBa (becemuHckuit
moct MKAJH) mo  r. Komomnua), Ilaxpa
(orr. Ilogonbcka, Hke BHaaeHus p. YepHbI 10
I. Hiwknee MsukoBo, yctee), p. Kisizsbma (Hmke
r. [llenkoBo) u Boiimera (Bbie 1. Pommans).

Kak «3keTpeManbHO rpsi3HbIe» XapaKTepH30Ba-
JIUCh BOABI p. BoliMera, Huke 1. Pomais u p. Poxas.

B 2019 r. Ha BOmHBIX 00BeKTaX MOCKOBCKOTO
peruona ObuI0 3adukcupoBaHo 316 ciydaeB BBICO-
koro 3arpsizHeHus (B3) pasnuuHbIMU BellecTBaMH,
yto Ha 31 ciyvail Gonbire, wem B 2018 1. 1 Ha 67
ciry4aeB Oombie, ueMm B 2017 1. (puc. 4.10).
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Puc. 4.10. I3meHeHne KOIIMYECTBO CIIy4aeB BEICOKOTO
3arpsi3HEHNUS BOJJOTOKOB MOCKOBCKOT'O peTHOHA

W3 obmero xonnvectBa B3 ormeueno: 1 - opra-
Hudeckumu BemectBamu 1o XIIK (p. Boiimera); 1 -
Hedrenponykramu  (p. fyza); 1 - Qocdaramu
(p. Mengenka); 3 - hpopmanbaeruaom (p. Hepckas); 3
- muaKoM (pp. Ilaxpa, Sly3a, MockBa); 5 - kene3oM
(pp. Boitmera u Hepckas); 6 - medurmura kuciopoaa
(p. Botimera); 69 - JErKOOKHCIIIEMBIMH OpTaHHUYC-
ckumu BemectBamu 1o BIIKs (pp. Mocksa, Ilaxpa,
Hapa, Poxas, 3ax3a, Boiimera, Kisi3pma); 71 - ammo-
HUHHBIM a30ToM (pp. Mocksa, [laxpa, Poxas, Hapa,
3ak3a, Oxa, Boiimera); 156 - HUTPUTHBIM a30TOM
(pp. [laxpa, 3ax3a, Bops, Poxas, Hapa, Kissema,
Oka, Jlonmacus, Hepckas).

Ha puc. 4.11 npeacrasnena auarpaMma pacmpe-
JIeJICHHUs] KOJIMYECTBa CIydaeB BBHICOKOTO 3arpsi3He-
HUS 10 BOJOTOKaM MOCKOBCKOTO  PErHOHa.
MaxkcumallbHOe KOJIMYEeCTBO 3apETHCTPUPOBAHO Ha
p. Mockga (117 ciy4aeB), mocie KOTOPOH CIEAYIOT
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4.1. Mockosckuti peauoH

pexkn Ilaxpa (39 cimyuas), Boiimera (35 cimydas),
Hapa (27 cnmyuaeB), Poxas (26 cmyuaeB), 3ax3a
(22 cnyyas) u Knszema (22 comygas).
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Puc. 4.11. Pacnipenenenuie ciydaeB BEICOKOTO
3arpsi3HEHUSI [0 BOJOTOKaM MOCKOBCKOTO pernoHa

B 2019 1. Ha BomHBIX 00BeKkTaXx MOCKOBCKOTO
pEerroHa Cily4aeB KCTPEMaJIbHO-BBICOKOTO 3arpsi3-
Henus (OB3) He 3adUKCHPOBAHO.

4.1.4. Xapakmepucmuxa
PacuayuoHHOU 06CMaHO8KU

Habmonenus 3a comepkaHWeM TEXHOTEHHBIX U
IPUPOAHBIX PAaJHOHYKIAIOB B IIPU3EMHOM CJIO€
aTMoc(epsl MPOBOAMINCH HETPEPHIBHO HA CTAHITH
ITommockoBHass. Otb6op mpod a’po3oiieit  BBHIMMOI-
HSUICS C TIOMOIIIBIO BO3TyX0-(QHIIbTpyIOIIei yCTaHOB-
ku «Taitdyn-3a» Ha punptp DIIII-15-1,5 ¢ sxcno3u-
uelt B ogHu cyTku. CpeaHerofioBas oObeMHast CyM-
MapHasi 0eTa-aKTHBHOCTBH adpo30Jiell  CocTaBHIIa
21,0107 Br/M>, uto Ha 9% HmKe ypoBHs 2018 .
MaxkcumanbHas cpefHeMecsiaHas 00beMHas CyMMap-
Hast OeTa-akTUBHOCTH adpo30iiell Hadmiojanach B
(heBpaste U cocTaBMIIA 103,7%10™ Br/M>, uto He Tipe-
BEICHIIO pacdeTHBIX ypoBHedr B3 (PJ] 52.18.826-
2015). [lanHsie 00beMHOI cyMMapHOW OeTa-aKTHB-
HOCTH a3p030JIel ipeicTaBIeHbI Ha puc. 4.12.
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B cpeatHee 3Ha4yeHne B MaKCMMa/ibHOE 3HauyeHue
[ cpeaHui yposeHs B3

Puc. 4.12. CpegaemecsiuHas 1 MakCHMasbHas 0ObeMHAs
cyMMmapHasi 0eTa-aKTHBHOCTb PaInOHYKIIHJIOB
B IIPU3EMHOM cltoe aTMocdepsl B 2019 .

PasmoakTHBHBIC BHINAICHNS HA TIOACTHIAIONIYIO
HOBEPXHOCTHb KOHTPOJIMPOBAINCH B IIATH ITyHKTaX,
TPU W3 KOTOPBIX PACIIOJNIOKEHBl Ha TEPPUTOPHH
r. Mockss (bamuyr, BJJHX u TymmHo), octaasHbIe
— Ha Tepputopun MockoBckoi obnactu. OT6op
npo0 pajinoaKTUBHBIX BBHIAICHHN POU3BOJIUIICS C
IMOMOIIBIO MAPJICBBIX INIAHOICTOB C CyTO‘IHOfI JKC-

no3unueid. CpeaHeroJoBoe 3HAYCHHE CYMMApPHOM
0eTa-akTUBHOCTH  PAJMOAKTUBHBIX  BBINIAJCHUH
B2019r. cocramio 0,7 Br/m>B CyTKH, YTO B
1,4 paza BeIIIe yPOBHS MPEABIAYIIETO Toaa. Makcu-
MaJlbHBIE CYTOYHBIE BBINIAJICHHUS OBLTH 3apeTUCTPH-
poBaHbl B HioHe Ha craHuuu Hoo-Uepycanum u
cocraBumn 4,9 Br/m? B CYTKH, YTO HE IIPEBBICUIIO
pacuetHbix ypoBHeit B3 (P11 52.18.826-2015). dan-
HblE O CYMMAapHOH OeTa-akKTHBHOCTH BBITIaJICHUH
MIpeCTaBIEHbl Ha puc. 4.13.
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M-Il Mockea (5anuyr) M-Il Mocksa (BAHX) M-Il Hoso-Mepycanum  BToamockosHas M-Il Mockea (TywmHo)
Wcpegqee 3HaueHme  BMaKcumanbHoe 3xauenme B CpesHuid yposeHs B3
Puc. 4.13. CpegnemecsyHble 1 MaKCUMabHbIE
CYTOYHBIC BBINTAJICHUS HA CTAHIIUAX
MockoBckoro pernona B 2019 r.

MoImHOCTh aMOUEHTHOTO 3KBHBAJICHTA JI03bI
ramma-m3nydenus: (MAD]]) namepsiiach exeHEeBHO
Ha 17 cranmusix. Cpennerogosas BenuunHa MAD]]
Ha Tepputopud r. MockBbl 1 MOCKOBCKOH 00JacTH
n3mensutack oT 0,10 Mx3B/4 g0 0,14 Mk3B/4, 4TO
HaXOIWTCA B Tpenenax KojeOaHWid ecTeCTBEHHOTO
ramMa-poHa. MakcumanpHOe 3HadeHue B T'. MockBe
HAOJTI0JAJTIOCH B MIOJIC HA CTAHITMH TYIIMHO U cocTa-
Bwito 0,18 mx3B/4, B MOCKOBCKOI 00J1aCTH - Ha CTaH-
muu IlogmockoBHas u gocturano 0,20 Mx3B/4., 4TO
HE TpEBBIIIANO pacueTHHIX ypoBHed B3 (P]]
52.18.826-2015). Ha cranuum ¢oHOBOrOo MOHHTO-
punra cpenHee 3Hauenne MADJ[ cocraBuio
0,11 Mx3B/4, MaKCHMAaJILHOE 3HAYCHUE OTMEYEHO B
aBrycte u Obuio pasHo 0,18 Mx3B/4. B cpeanem
panuaruonsblii GoH 1o . MockBe 1 MOCKOBCKOA
obmactu cocraBui 0,12 Mk3B/4. JlaHHBIE O MOIIIHO-
CTH aMOVUEHTHOTO SKBUBAJICHTA J03bI TAMMAa-HU3ITyde-
HUS NIPEJCTaBJIECHBI Ha puc. 4.14.

Takum 00pa3oM, aHAIIN3 TAaHHBIX ITOKA3aJl, YTO B
2019 r. pagunarmorHas o0cTaHOBKa B MOCKOBCKOM
pernoHe Obla CIOKOIHAsSI, MPEBBIIICHUN JOITYCTH-
MBIX 3HAYEHUH HE HAOI0aII0Ch.

0,30 ’

B M3KCMManbHoe = Cpeﬂ,HMﬁ YPOEEHD

B cpegHee 3HaYeHHe
3HayeHue B3

Puc. 4.14. MomHOCTS aMOMEHTHOTO DKBUBAJIEHTA TO35I
ramma-m3irydeHnst (MAD/]) Ha ctaHIsIX MOCKOBCKOTO
peruona B 2019 1.
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4.2. O3epo Batikan

4.2.1. ITocmynaeHue xumuueckux
sewecms u3 ammocgiepuvl

B 2019 r. HabnroeHNsT OCYIIECTBISUIACEH HA TISITH
cranmusax: Xamap-/laban, cT. baiikamsck (roxHas
4acTh MoOepexbs 03epa), Mcrok Anrapsl, bosmsmoe
l'onmoyctHoe (3amamHoe MoOepexbe o3epa), XyKHUp
(octpoB OnbxoHn, Cpenuuii baiikain).

Iloctynnenne XMMHUYECKUX BELIECTB B pailloHE
03. Baiikan npoucxouiio B OCHOBHOM ¢ arMocdep-
HBIMH Ocagkamu. B Kaxkmol mpoOe onpeaesiioch
12 mokaszarenedl pacTBOPEHHBIX MHUHEPaIbHBIX
BEIIECTB, COJCPIKAHUE PACTBOPEHHBIX OpraHUYe-
ckux coenuHenuit (OB) u TpyaHOpacTBOPUMBIX
BeniectB (TPB).

JlaHHBIE XMMHYECKOTO aHaln3a aTMOCQEepHBIX
OCaJKOB, BBIMIABIIMX B BHJE MOXKII M CHEra, a
TaKk)Ke TMOCTYMAMUX U3 aTMOoc(epsl, TPUBEICHBI
Ha puc. 4.15-4.19.

120.0

£ 1000 %
g 800 /\
g 600 /\
= 400 / \\__
g zo.z —
2012r. | 20131 | 20141 | 20151 | 20167, | 2017r. | 2018 1. | 2019
—— CymaTs ["52 | 32 | 29 | 38 | 38 | 29 | 24 | 27
=== QpraHHIecKHe BeIeCcTBa 59 3.5 5.0 233 36 8.1 35 211
—— TpyaHopacTeopmusie semectsa| 144 | 59 | 156 | 515 | 51 | 73 | 42 | 118
Cy\bia MmHepaTsHEX Bemects | 303 | 246 | 237 | 288 | 270 | 224 | 276 | 300
= A30T MHHEPATBHEIR 1.46 1.08 0.96 0.95 0.69 0.76 121 0.92
Cywna ymmopr. 1 TPB 506 | 340 | 443 | 1036 | 357 | 378 | 353 | 6238

Puc. 4.15. JlunamMyKa NOCTYIIEHUS XUMHUECKUX
BEIIECTB U3 aTMocdepsl Ha cT. Xamap-J/laban

B 2019 r. B cpaBHeHMH C OPEIbIAYIIUM TOJOM
Ha cTaHnusax Xamap-Jlabaun u Baiikanbck HaOmrO/Ma-
JIOCh YBEIMYCHHUE MOCTYIUICHUS BEIECTB U3 aTMOC-
Gdeppl O BCEM HCCICAYyEMbIM IIOKa3aTessM, 3a
WCKITIOYEHNEM BEJIMYHMHBI ITOCTYTIJICHUS a30Ta MUHE-
paipHOTO Ha cTraHmuu Xamap-Jlaban (pwuc. 4.15,
4.16). OTMevaics 3HaYUTEIbHBIA POCT MOKa3aTeeH
OPTraHMYECKUX U TPYIHOPACTBOPUMBIX BEILIECTB,
HarOOJIbIlIEe KOJIMISCTBO KOTOPBIX (PUKCHPOBATIOCH
B HIOJIC, BCIICJICTBUE OOMIIBHBIX OCAJIKOB.

90.0

+ 800
%700 /
£ 600
g 500 /
= 400 \/
£ 300
2 200
100 === - s .
0
2012r. (2013r. [ 2014r. |2015r. | 20161 [ 2017 1. | 2018 1. | 2019T.
= Cymbdatsr 38 20 1.5 | 19 15 2,1 13 19
= OpraHHIeCKHE BEIECTBA 188 11.6 14.0 15.0 133 13.1 9N 20.8
s TPYAHOPACTBOPHMEIE BEIIECTBA | 354 28,7 235 26.0 384 209 12,0 48.0
CyMMa MEHEPATEHEIX BemecTB | 15.1 119 89 | 116 54 5.8 6.3 118

—— Asor mmepamsHE 062 | 039 | 028 | 068 | 032 | 036 | 027 | 068
—— Cyana s_opr. 1 TPB 693 | 522 | 464 | 526 | 570 | 398 | 274 | 806

Puc. 4.16. /lunamMyka NOCTYIUICHUS XUMHUECKUX
BelecTB U3 arMocdepsl Ha cT. baiikanbck

90.0

] 50,0
a 700 VAN
) AN
: 500
= 400 —
- 30.0
20.0
10.0 —
0.0
2012r. |2013r. | 2014r. | 20151 | 2016 . | 2017 1. | 2018 1. | 2019T,
s CyTB GATH 22 2.9 38 30 34 2,7 27 26
=== OpraHHIeCcKHe BEIeCTBa 114 9.1 8.7 7.7 88 9.1 7.0 9.2
e TPYIHOPACTBOPHMEIE BemTecTBa | 18.7 303 60.8 40.6 25.1 14.1 20.7 28.6
CyMMa MHHEPATEHEIX BEMIECTB 75 8.6 10.5 8.0 89 6.1 84 84
—— A30T MHHEpATLHEIH 041 | 062 | 057 | 049 | 047 | 033 | 025 | 029
e CynMa MEE. OPT. B TPB 376 | 480 | 800 | 564 | 428 | 293 | 361 | 462

Puc. 4.17. JlunamMuKa NOCTYIICHUS XUMHUECKUX
BeliecTB u3 armocheps! Ha cT. McTok AHrapsr

Ha cranuuu Mcrox AHrapel B CpaBHEHUU C TIpe-
JIBIIYIIUM TOJOM OTMedanoch yBenunueHue TPB u
CyMMBI MUHEPAJIbHBIX, OPraHUYECKUX U TpyAHOpac-
TBOPUMBIX BemiecTB (puc. 4.17). 3naueHns ocraib-
HBIX IOKa3aTesied HaXOAWJIUCh Ha YPOBHE CpelHe-
MHOTOJIETHUX 3HAUYCHUH.

B 2019 r. Ha ct. bonbmoe ['onoycTtHoe mocty-
TUIEHHS BEIIECTB M3 aTMOC(epbl COOTBETCTBOBAJIO
3HAYCHUSIM BCETO Mepro/ia HaOIIOICHHIA, 32 HCKITFO-
YEHUEM YBEJIMYEHUS IMOCTYIUICHUS OPTaHUYECKUX
BemecTs (puc. 4.18).

70.0
60.0
50,0
40.0
30.0

20.0
10.0 il

2

L

20121 [ 20131 | 2014 | 2015+, | 2016T. | 2017, | 2018~ | 2019

—— Cympamst 52 | 34 | 33 | 46 | 47 | 44 | 32 | 29
e OprasmveckHe BemecTsa |66 | 86 | 82 | 79 | 81 | 65 | 61 | 67
e T pyAHOpACTBOPHMEIE BemecTBa | 22.6 30.0 342 314 38.0 252 308 144
CyMa MEHepaTbHEIX Bemects | 181 124 109 14.6 145 158 114 8.9
e A30T MHHEpATHE [T017 [ 079 | 034 | 047 | 056 | 075 | 045 | 049
= Cyanva ym_opr. 6 TPB 473 | 510 | 610 | 539 | 606 | 475 | 483 | 300

Puc. 4.18. [lunaMuka nocTyII€HUS] XUMUYECKUX
BeIecTB U3 arMocdepsl Ha cT. bonbmoe ["onoycTHoe

Ha cranumm Xykup oTMmeyascsi HE3HAuNTEIb-
HBIA POCT NMOCTYIUIEHUS! OPraHUYECKUX U TPYyAHOpa-
CcTBOpUMBIX BemecTB (puc. 4.19). 3naunrtensHO
YMEHBIIMIOCH OCTYIUICHHE CYIIb(aTOB, MUHEpaIIb-
HOT'O a30Ta U CyMMbI MUHEPAJIbHBIX BELECTB, a 3Ha-
YeHWE CYMMBl MHHEPAIbHBIX, OPTaHHMYECKHX H
TPYAHOPACTBOPUMBIX BELIECTB HAXOAWJIOCH B Ipe-
nenax rnokazareneit 2016-2018 rr.

250
20,0 —’/\/\/

50

voun / rox na km?
173
=

2012r.|2013r. | 2014T. [ 20151, | 2016T. | 2017T. | 2018T. | 2019T.

= CymbaTEr 0.6 04 0.9 07 10 17 13 03
== OpraHAYeCKHE BeIeCTBa 50 26 35 34 64 32 29 45
== TpPyAHOPACTBOPHMSIe BemecTBa  14.5 142 16.9 19.9 17.8 240 22,0 26,1

CyMMa MHHEPATBHBIX BelIecTB 33 3.5 37 39 50 8,0 84 23
=== A30T MHHEepaTbHbI 019 | 010 | 011 014 | 018 | 012 | 0,13 | 007

Cynma mus.,opr. B TPB 2238 20,2 242 272 29.1 352 333 330

Puc. 4.19. IToctyruienue Bemects U3 atMochepsl
Ha cT. XyXHp
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4.2. O3epo balkan

4.2.2. T'udpoxumuueckue Hab.1100eHUA
3a Kauecmeom n08ePxXHOCMHBLX
600

I'mapoxumudeckne HaOMIONEHUA ITOBEPXHOCT-
HBIX BOJ 03. baiikan coctosinu u3 GoHOBBIX HAOIIO-
JICHUI: M0 MPOAOIBHOMY pa3pe3y MPOTIKEHHOCTHIO
633 kM (uepe3 Bce 03epo) U B pailOHaX, UCTIHITHIBA-
IOIINX aHTPOIOTEHHYIO HArpy3Ky: paiOH BBITycKa
KOMMYHAJIBHBIX ~ OYHCTHBIX  cTokoB  (KOC)
r. bafikamecka (250 KMZ), CelIeHTHHCKOE MEITKOBO-
nee (234 KMZ), palloH CceBEpHON OKOHEYHOCTU
o3epa, npuieraromi k Tpacce baiikano-AMypckoit
maructpanu (BAM) (162 KM2), a TaKke B paioHe
noptoB KOxnoro baiikana.

Paiton Beimycka KOC r. Baiikanbcka pacmodio-
)KeH MEXIy YCTbsMU pek bespiMsiHHas u Xapa-
MypHH 1 0XBaTBIBaeT YacTh aKBaTOPHU 03€pa Mpo-
TSXKEHHOCTHIO 40 KM NPH MaKCUMAaJIbHOM YyJIaI€HUU
ot Oepera o 15 kM. BHyTpu atoro yuactka Gozee
MOJIPOOHO HAOJIIOIACTCS PAMioOH IUIOIIAABI0 35 KM
Y KOHTPOJIbHBIN CTBOP, PACIIOJIOKEHHBIN HA PacCTO-
ssHuu 100 M BOCTOYHEE BBITYCKa CTOYHBIX BOJI.

100-meTpoBbIii cTBOp. B 2019 1. B KOHTpONIB-
HOM 100-MeTpoBOM CTBOpE OBLIO MPOBEICHO CEMb
CHEMOK Ha MATH BEPTUKAJISX ¢ 0TOOPOM MPOO BOJBI
yepe3 10 M o TayOHHeE; BCEro B TeUSHHE rojja ObUIO
oTobpano 147 mpob Boawl. JlaHHBIE O HAPYIICHHUH
nokasaresiell kadecTBa Bonbl 03. baiikan B paiione
IyOWHHOTO BBITyCKa CTOYHBIX Box B 2019 T. mo
cpaBHenuto ¢ 2018 r. nmpuBenens! B Tabnuue 4.4.

B paiione rimybokxoBoaHOro BhITycka KOC r. baii-
KaJbCKa 3HAYCHMS BCEX HAOMIOMaeMbIX MOKa3aTenei
B 2019 . CHU3WINCH OTHOCUTEIBHO MPEAbIAYLIETO
rojia, 3a WCKIIOUEHUEM COJIEP>KaHUS B BOJE B3BE-
HICHHBIX BEIIECTB | JieTyuux ¢eHonos (no 3 I1/1K).

B paiione Bbimycka KOC r. Baiikanabcka
(paiton BIIBK) B 2019 r. Habmomanoch yBeTUICHHE
MaKCHMAaJIbHBIX 3HAUYE€HHUM IIBETHOCTHU J0 28 rpaiy-
coB (16 rpamycoB B 2018 1.) U comepkaHus B BOJIE
cyabdar-uoHoB o 10,8 mr/n — 1,08 ITAK (7,7 mr/n
B 2018 T.), BBICOKHE 3HAYCHUSI KOTOPBIX (PUKCHUPO-
BAJIUCh BO BpeMsl 3UMHEW CHEMKH Ha TPEX CTaH-
[USX, PACIOJOXKEHHBIX BOCTOYHEE YCThS peKe
Bonpmrast OcuHOBKa, Tmporekarorieit BOmm3n Coi-
3aHCKOT'O TIOJIUTOHA 3aXOPOHEHUS IIIIaM-JTUTHUHA.

B 2019 r. oTMeuanoch CyIieCTBEHHOE CHUKEHUE
CoJiep KaHMs B BOJIC B3BEIICHHBIX BemiecTB. OcTab-
HBIC OIpeAeisIeMbIe ITOKa3aTeld HaXOIWINCh Ha
YPOBHE CPEHEMHOTOJIETHUX 3HAYEHUH, KaK B CpaB-
HEHUH C TPEIbIAYIINMH TIepHOJaMH HaOII0AeHUH,
TaK U B CpaBHEHHUH C ()OHOBBIMU 3HAYCHUSMU.

B paiioHe npoao/LHOr0 paspe3a I'MIpOXUMU-
YeCcKHUe HAOJI0ICHHS TPOBOIMUINCH HA BCEX KOHTPO-
mupyeMbix TopusoHTtax (0,5, 25, 50, 100Mm u
npugoHHOM). OOImas THAPOXUMHUYECKAs XapakTe-
pHUCTHKa BOIBI 03epa (CpelHEeT00BbIe KOHIIEHTPA-
muu) B 2019r. B cpaBHenun c 2014-2018 rr.
npuBeqeHa Ha puc. 4.20 — 4.23.

HaGnrogennss mpoBOAWINCE C HUIOHS 110 HOSIOPB,
9TO 00yCIIaBIMBAET KOJICOAHUS TEMITepaTypPhl BOIBI
Y LBETHOCTH. 3HaueHus pH coxpaHsivch B mpee-
nax 7,6-7,8 en., a conep:kaHue paCTBOPEHHOTO KUC-
nopoja - B npegenax 10,9-11,7 mr/n (puc. 4.20).

Tadauua 4.4. CefieHus 0 HapyILIEHUAX KadecTBa BoAbl o3epa balikan B pailoHe KOHTPOJIBLHOTO
100-meTpoBoOro creopa

Ipenennl YucJ10 HA0JIIOCHUI: MakcumajbHoe
KOHLEHTPAaLMUi, odmee — ¢ npesbimenue IAK,
Mokazarenn mMr/a Hapymenusivmu IJIK 4mciIo pa3
2018 r. 2019 r. 2018 r. 2019 r. 2018 r. 2019 r.

Bonopoansiii nmokazarens 7,4—-82 73-82 7-0 7-0 - -
CymMa MHHCPAIbHBIX 89103 | 90-105 7-0 7-0 - -
COeIMHEHUT

Cynbdatsr 4,6 -8,8 5-8,1 7-0 7-0 - -
Xnopuabl 0,6 -1,7 04-09 7-0 7-0 — —
B3Bemrennnie BemecTBa 0,1-2,8 0,0-1,7 7-5 7-2 2,5 1,5
Jletyuune GpeHOMBI 0,0 — 0,004 | 0,0-0,003 7-7 7-7 4 3
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14.0
12.0
100 ——

6.0
4.0
20
0.0

2014r. 2015r. 20161 2017r. 2018T. 20191
(07.09.11)* | (06.09.10)* | (06, 09. 10)* | (06, 09. 10)* | (07.09)* | (06. 09, 10)
B remmepaTypa, T 9.1 81 7.0 58 7.7 7.1
mpH. ex 76 78 17 78 78 7.7

IBETHOCTE. [PATYCE 10,9 15 5.6 6.1 88 40

KHCTIOpOJ, MU/ 111 111 110 1.7 110 109

Puc. 4.20. O61mast rugpoxXuMHUUecKas XapakTepHUCTHKa
BOJIBI B palioHe MPOAOJILHOTO pa3pesa 03. baiikan
(*-mecsr oTOopa mpobd)

3HaueHUS COJAEpXKAHUS B BOJE IPOIOIHLHOTO
paspe3a dopm ¢ochopa B 2019 r. HaxomuiHCh B
npenenax 3Hadenuit 2017-2018 rr., uro B 1Ba pasa
MeHbIe 3HaueHuit 2014 . (puc. 4.21).

0.030

0.025

0.020

0.015

0,010

0.000 -
2014r. 2015t 20167 2017r. 2018 . 2019t.
(07.09.11)* | (06.09.10)* | (06,09.10)* | (06,09.10)* | (07.09)* | (06.09,10)
[mPobm. wr/a| 0,027 0,007 0,008 0,014 0,013 0,015
W Popr.. Mr/a 0,024 0,005 0,005 0,012 0,009 0,010
PPO4, Mr/n 0,002 0,002 0,003 0,002 0,004 0,004

Puc. 4.21. Conepxanne Gopm docdopa B Boae o3epa
B pailoHe POJOJIBHOTO pa3pesa
(*- mMecs1 oTbopa mpood)

B 2019 r. B cpaBHeHMH C OPEIbIAYIIMM TOJOM
HAOJI0/]AJIaCh TIOBBIIICHHAS MUHEPAIU3ANUs BOBI
o3epa. B ceBepHO#l, cpeaHell W I0KHOM 4YacTix
o3epa MUHEpaJIM3aIys BOABl HAXOAWIACH HAa OJHOM
YpOBHE U cocTaBmia 98 mr/m (puc. 4.22)..

98.0 —

970 |——= //
96.0

N

M/

20141 2015 20161 2017+ 20181 2019+
(07,09,11)* | (06.09.10)% | (06, 09, 10)* | (06,09, 10)* | (07.09)* | (06,09, 10)
e ceB._ Baltkart 938 95.1 97.7 973 955 98.0
———cpex Batixaa| 973 96.4 98.0 974 95.8 98.0
toxc_ Baitkan 971 95.7 96.3 9.5 97.1 98.0

Puc. 4.22. Munepanu3anus BoAsI 03epa 0 KOTIOBUHAM
MPOAOJIBHOTO pa3pesa (*- Mecsiiy oTbopa mpod)

MaxkcumalnbHble 3HAuY€HUS! COJEP)KaHUS CYJIb-
(aTHBIX MOHOB, KaK B LIEJIOM I10 TIPOJIOJIBHOMY pa3-
pe3y, Tak MW 1O KOTJIOBHHaM  03. baiikan
Habmomanuck B 2016 u 2018 rr. (puc. 4.23).

CynbdaTHbie HOHBI B TTOBBIIIIEHHBIX KOHIEHTPA-
nusAX damie (UKCUPOBANIHCH Ha MPOJOIBFHOM pas-
pese Cpennero baiikana W 53NU30JUYECKH Ha
BepTukansix lOxHoro baiikana.

B 2019 . conepxanue B Boae o3epa cCyibdar-
HBIX HOHOB COXPaHWJIOCh JOCTAaTOYHO BBICOKHM
oTHOCUTEIbHO 3HaueHui 2014-2015 rr., xoTs 1o
CPaBHEHUIO C MPEABLAYIIINM I'0JIOM — CHU3UIIOCH.

o VY
. /
el SN

2014r. 2015r. 2016T. 2017r. 2018 2019r.
(07.09.11)* | (06.09.10)* | (06.09.10)* | (06.09.10)* | (07.09)* (06. 09, 10)
ces. Baiikan 54 5.6 6.4 5.6 6.1 | 6.0
cpex. Bafikax 54 5.4 7.1 59 6.2 | 6.1
10. Bafikat 5.6 57 6.2 5.8 6.4 6.1

Puc. 4.23. [lunamuxa cysb(aTHbIX HOHOB
10 KOTJIOBHHAM IPOJIOIBHOTO pa3pesa
(*- mecs11 oTOOpa Mpod)

B paiioHe ceBepHOH OKOHEYHOCTH 03€epa, IpU-
neratomeil k Tpacce bAM, oTMedanoch 3HaUYNTEINb-
HOE YBEIMYEHHE CpPEIHWX ¥ MaKCHMAaIbHBIX
KOHIICHTpAIlMK COJepKaHUS B BOJIE HHUTPATHOTO
a30Ta, KOHLUEHTpAaIK1 KOTOPbIX B cpaBHeHUH 2018 T.
BeIpociH B 4,5-5 pas. [IpeBbiieHus HAOIIOJATHCE B
KaXXJ101 U3 JIByX CbEMOK Ha CTAHUUSIX, PACIIONIOKEH-
HBIX BOMM3M T. HmwkHeanrapcka © yCTh peKH
Kuueprl. Takke Ha JaHHBIX CTaHIUSAX BBIPOCIIO
coJiepKaHue B BOJIe aMMOHHITHOTO a30Ta B 2 pasa.

CpenHue KOHIIEHTPALUU OCTaJIBHBIX ONpeaese-
MBIX IOKa3aTejied B JaHHOM paliOHE COXPaHUJIUCH
Ha MPEKHEM YPOBHE U COOTBETCTBOBAIN (POHOBHIM
3HAYECHUSM.

B 2019 r. B paiione CeJlIeHTHHCKOT0 MeJIKOBO-
Abs (PUKCUPOBAIKCH TPEBBINICHHUS COJCPXKAHHUI B
BOJIE 00LIET0, OPraHNYeCKOT0, HUTPATHOTO M aMMO-
HUIHOTO a30Ta, OPraHUYEecKOro yriepoja, Cylb-
(haT-uoHOB W KPEMHHS, YTO CBUJETEIBCTBYET 00
YXYILICHUH KauecTBa BOJbI B JaHHOM paiione. Cie-
IlyeT OTMETUTH, YTO MaKCHMaJIbHbIE KOHIIEHTPAINN
BCEX OINpEAesieMbIX IOKa3aTelell OTMeYalluch
HEINOCPEICTBEHHO B O3€pHOM 4YacTH AENbTHI, IJe
MIPOMCXOANUT BBIHOC PEUHBIX BOJ| Yepe3 OCHOBHYIO
mpoToky p. Cenenra - Ycrb-Xapays.

B paiionax pacnosnoxxenuss noproB FJ:xHOro
Baiikama (1. baiikan, . baiikansck, 1. Beimpuno,
n. Kyatyk) mnoBbllIeHHBIE KOHLGHTpalWH OTMeda-
ek B nopty Kyntyk mo ciemyrommm omnpezense-
MBIM  TIOKa3aTeNsiM: [IBETHOCTH, B3BEIICHHBIM
BeIeCTBaM, OOIIEMY M OpraHHYECKOMY a3oTy, (oc-
¢dopy opraHmdeckoMmy, cynb(aT HOHAM, XJIOPUL
WOHAM W MUHepanm3anud. Takum o0pazom, BoAa B
paiione nopta Kyntyk sBiseTcs camoil 3arpsi3HEH-
HOW, YTO CBSI3aHO C BJIMSHUEM TEPPUTOPUAIBEHOIO
XO34HCTBEHHOTO KOMIUIeKca mocenka Kyntyk Ha
Ka4ecTBO BOJIBI 03€pa.

4.2.3. /IoHHble 0maodiceHUs

Baxkneimmm a1eMeHTOM MOHUTOpHUHTA 03. baii-
KaJl SIBJISIIOTCS HAOJIOJCHHS 3a COJIEPIKaHUEM OCH-
3(a)mupena (BIT) B moHHBIX OTIIOKEHUsAX. MHOrO-
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4.2. O3epo balkan

JIETHUE WCCIENOBaHMS O M3YyYEHHIO HAKOTUICHUS
BII B JMOHHBIX OTJIOXEHUSAX IOJUIOHA IOKA3AIH
HEOJTHOPOJHBIH XapakTep 3arps3HEHHsl TOBEpX-
HOCTHOTO cJos. ['eomopdonoruyeckoe CTpoeHHE
MOJINTOHA JTOCTATOYHO CJIOXKHOE: paliOH pacuICHEH
Tpemsi KaHbOHaMU. [IposiBiIsieTcsI ClI0XKHas CCTeEMa
pa3HOHAIPABIEHHOTO MOIBOAHOTO TeueHus. [1o3-
TOMY JJs TEOXMMHYECKOTO aHaln3a IUIOIaIh
MOJIUTOHA ObLIA pa3JieNieHa 1Mo JTUTOIOT0-MOpdoIIo-
THYECKUM 0COOCHHOCTSM Ha JIBE YACTH IO IIyOUHE:
1m0 100 M, e, B OCHOBHOM, IPEJCTaBICHBI PA3HO-
3EPHUCTHIE TIECKH M KPYIMHOAJIEBPUTOBBIC WIIBI U
cepimie 100 M, TIOe TIIyOOKOBOITHBIC OTIIOKECHHUS
MIPEJICTABIIEHBl MEIKOAIEBPUTOBEIMU W TJIMHU-
CTBIMH HIIAMHU.

OneHka 3arpsi3HEHHOCTH JOHHBIX OTJIOXCHUM
BII npoBoawiack Mo HIKajae CPaBHUTEIBHBIX OLle-
HOK 3arps3HCHUS JOHHBIX OTJIOKEHWH BHYTPHKOH-
THHEHTAIBHBIX BOJOEMOB: (OHOBas KOHIEHTpa-
IUsl s TIECKOB HE JOJDKHA TIPEBBINIATh 2 HI/T
cyXoro ocrarka (c.0.), I TIUHUCTHIX HIIOB —
5 HI/T C.0.; YMEpeHHas KOHIIEHTpauus — 2-5 Hr/r
c.0. u 5-30 HI/T C.0. COOTBETCTBEHHO; Ha CHJILHO
3arpsi3HEHHBIX y4acTkax — Ooiyiee 5 HI/T U Oolee
30 HI/T €.0. COOTBETCTBEHHO.

B Tabmutie 4.5 mpencraBieHbl TaHHBIE COMEpKa-
Hus OeH3(a)MpeHa B JOHHBIX OTJIOXEHUSAX 110 BCEM
MIOJIUTOHAM 03€epa.

B wmrone 2019T. comepxaHWe apOMaTHYECKUX
YTIICBOIOPOJIOB KaK HA ITOJIMTOHE, TaK M HA YIaCTKE B
paiione BiamsHHA Tpacchl bAM cocrasmio 3,0 HI/
r c.0, npu auanazone 0,1-8,5 vr/r c.o. u 0,7-5,8 Hr/
T €.0. COOTBETCTBEHHO. CllelyeT OTMETHTh POCT 3Ha-
YeHU apOMAaTUYECKHX YIIEBOJOPOJIOB B JOHHBIX
OTJIOKEHHUSIX BO BCEX MCCIEIyEeMBIX paifoHax o3epa.
Tak, comepxanme BII B paifone Bemrycka KOC
r. balikanscka mo cpaBHenuro ¢ 2018 r. pe3ko Bo3-
pocio - B meckax B 3,9 pa3za, B unax B 6,2 pasa, Ha
aBannensTe p. Cenenra B 1,8 pasza, B OCHOBHOI po-
TOKE peKu B 2,8 pasa, B 30He BIUsHUS Tpacchl BAM B
6,8 pasa, Ha y4acTke B 30HE BIUSHUSA Tpacchl BAM B
13,3 paza. Ilo Illkame CcpaBHUTENBHBIX OIIEHOK
3arpsi3HEHUNA JIOHHBIX OTJIOKEHUI BOJOEMOB Kak
CUIILHO 3arps3HEHHBIE XapaKTePH3YIOTCS TECKH B
patione Boirycka KOC r. Balikanbscka (oHOBast KOH-
neHtpamus Oonpmie 5,0 HI/T €.0.), KaKk YMEPEHHO
3arpsi3HCHHBIE - WJIUCTBIE JIOHHBIE  OTJIOKCHIS
(donoras xoumenTparus — 5,0-30,0 HI/T c.0.).

Bnepsbie ObITM 0TOOpAHBI TTPOOBI TOHHBIX OTJIO-
JKEeHHH B paifoHe Marmoro mops o3sepa baiikan (B
CpenHel ero 4acTu, OTAeIEHHON ocTpoBOM OIBXOH).
Konnentparus BII BappupoBana B mpenenax 0,1-
2,2 ur/r c.o., npu cpenHem 3HaueHnn 0,9 HI/T c.0.

IIpobnema w3ydeHUs HAKOIUICHHS TTOJIMITHKIIH-
YeCKUX apoMarnieckux yriaeBomopomos (IIAY) B
ouorneHo3e 03. baiikan sSBisieTcs BaKHEUIIMM die-
MEHTOM B OMOT€OXMMUYECKOM MOHHUTOPHUHIE 03epa.

Hab6mronenue 3a aHTpONMOreHHBIM BO3IEHCTBUEM Ha
IPUPOIHYIO Cpely O3epa uepe3 COCTOSIHHE T'MApO-
OMOHTOB SIBNAETCS TJAaBHBIM BBIBOJOM II0 BCEH
[EMOoYKe KOMIUIEKCHBIX JKOJOTHYECKHX MpobieM
Baiikansckoro peruona. C 2014 r. usyyaercs Hako-
wienne [IAY B oOpacTtaHusIX B MEIKOBOJHOHN 30HE
03. baiikai.

B 2019 . ObUTO TIPOMOIDKEHO H3YUCHHE HAKO-
wieHus [IAY B oOpactanusix mpuOpexHONW MeENTKo-
BOJHOM 30HBI B paiioHe Beimycka KOC
r. Baiikanbscka (Tadm. 4.6).

B 2019 r. mo cpaBuenwuro ¢ 2014-2018 rr. Hadro-
JAeTCs CHIDKCHHE HaKOIUIeHWs OeH3(a) MUpeHa B
MEJIKOBOJHBIX 00pacTaHUAX 03€pa Ha IOJIUIOHE.

4.2.4. 'udpob6uoaozuueckue
Hab6.A100eHusn Ha o3epe

B 2019 r. B mepuon JieqocTaBa ObUTH ITPOBEICHEI
TUAPOOHOJIOTHYECKHEe HAOIIOICHHS B TIpeesax mo-
JUTOHA, HEMOCPEICTBEHHO IMPHUMBIKAIOMIETO K
MECTY BBIyCKa KOMMYHAIBHBIX OYHIICHHBIX CTO-
koB (KOC) r. batikanbscka (paiion ObiBiiero baii-
kanbckoro LIBK). YucneHHOCTH TeTepoTpodHBIX
OaxTepuii (mOKa3aremns 3arpsA3HEHUS BOJABI OpPTaHU-
YECKHUM BEIECTBOM) BapbHpoBaia oT 1 g0 57 xi/mir,
B cpenHeM cocTaBisist 11 ki/mi. [lmomane 30HBI
3arps3Henus B pailone KOC r. baiikanscka cocta-
Buna 4,6 KM2, YTO HE3HAYMUTEJIBbHO HIDKE, YeM B
2018 r. (5,3 KM2). CpenHee 3HaYCHUE YHCICHHOCTH
rerepotrpodoB B 30He HanOosbiero BiusHuss KOC
COCTaBWIIO 25 Ki1/MJI, 94TO B 3 pasa BEIIIE, YeM Ha
(hOHOBBIX yyacTKax I0KHOTO TPUOPEKDSL.

YTIneBOIOPOIOKUCIISAIONNE  OaKkTepud  ObUIH
BBISBIICHBI HA 25 n3 61 CTaHIMHU, MX YUCICHHOCTH
Ha OTHENBHBIX cTaHmusax jgocrturaia 100 xin/miL
emtono3opaspyiatoime OakTepuu ObUTH BBISB-
JIeHbl Ha 17 cTaHIUAgX.

BecHoii uncneHHOCTh reTepoTpodHBIX OaKTepuit
BappupoBasia oT 18 mo 4520 kn/mi, B cpemHeM
cocraisas 701 xi/mn. Inomaas 30HbI 3arpsi3HEHUS
cokpatmiack B 1,6 pa3a u cocraBuina 7,6 KMZ.

YTIeBogopoAOKUCISIOmUE  OakTepuu  OBLTH
BBIsABICHBI Ha 40 M3 61 cTaHOuM, UX YHUCICHHOCTH
Ha OTAENBHBIX CTAHIMAX COCTaBisIa | ThIC. KJI/MIL.
Lemmonozopaspymatoniiue OakTepun OBLTH BBISB-
jensl Ha 51 u3 61 cranmuu.

OcCeHbI0 YHCICHHOCTh T€TEPOTPO(OB BapLUPO-
Baja oT 28 1m0 688 KiI/MJI, B CpEeIHEM COCTaBIssA
279 xi/mi. [Tnomans 30HEI HAMOOIBINETO BIIUSHUS
KOMMYHaJIBHBIX CTOYHBIX BOJ| COCTaBWia 8,5 kM2,
YTO HE3HAYHUTEIHLHO HIKe, yeM B 2018 T.

Lemmono3opaspymaroniye  O0akTepuu  ObLIH
BBISIBIICHBI Ha 23 u3 61 craniuu. BecHo# 1 oceHBIO
2019 r. mpou301UI0 COKpaIieHNue IO 3arpsi3-
HEHUS U yBEJIMYCHNE YNCIEHHOCTH TeTepPOTPOdOB.
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Tao6auna 4.5. Cpennee conepkanue 6eH3(a)mupeHa B JOHHBIX OTIOXKEHHUIX 03. batikan 3a mepuox 2014-2019 rr.,
HI/T €.0. (YUCITUTENb - IPEe/IeNbHbIC 3HAUCHHsI, 3HAMEHATEIIb — Cpe/IHee 3HAUCHHE, B CKOOKAxX CpeJiHee co/epiKaHue
Ha OHOBOM yYaCTKE)

n T'oabl HaOIOAEeHUIT
O/THTOHbI 2014 r. 2015 . 2016 . 2017 . 2018 . 2019 .
Paiton Beimycka KOC 0.2-29.6 1.1-27.4 0.2-24.9 0.9-18.5 0.7-12.4 0,6-43.9
r. baiikanbscka 12,8 (7,2) 14,0 (8,6) 10,7 (5,2) 9,8 (5,6) 4,0 (2,8) 15,7 (5,2)
Heckn 0.2-29.6 1.1-26.2 1.1-12.5 4,1-18,5 0.7-12.4 0.6-43.9
11,1 (8,3) 9,6 (2,2) 5,6 (5,3) 11,5 (1,1) 4,8 (2,6) 15,7 (5,2)
Ve 2.1-21.9 7.2-27.4 5.1-24.9 0.9-21.6 0.8-12.3 1,6-32.3
13,7 (9,5) 17,6 (10,2) 13,7 (5,1) 9,0 (1,2) 3,33, 20,5 (12,4)
Asannenbta p. Cenenra 0.0-3.0 0.1-7.9 0.5-4,5 0.3-5.8 0.6-4,2 0.6-5.8
(BECh TIOJIUTOH) 1,0 2,1 2,2 4,0 1,7 3,0
Asannensra p. Cenenra 0.8-3.1 1.2-7.9 2.4-4.5 3.3-5.8 0,6-4.2 4.3-5.8
(mpotoka YcTth-Xapay3) 1,7 39 3,8 4,6 1,8 5,0
30Ha BIUSHUS TPACCHI 0.2-4,3 0.2-38.4 0.6-10.1 0.6-39.0 0.1-1.7 0.1-22.0
BAM (Bech MOJIUTOH) 1,5 4,7 2,9 5,6 0,5 3,4
30Ha BIUSHUS TPACCHI 0.9-4,3 1,7-6,2 1.9-10.1 2.1-15.5 0,1-0.4 2.5-5.0
BAM (Yuacrok) 2,6 3,1 4,6 6,0 0,3 4,0

Tabauna 4.6. Cpennee conepxanue OeH3(a)nupeHa B 00pacTaHUSX METKOBOIHOM 30HBI MOOepexbs 03. baitkan
B 2014-2019 rr. HI/T C.B. (YHCIUTENb — TUANIA30H COACPKAHMI, 3HAMEHATEND - CpeIHEE 3HAUCHNUE)

Paiion Brimycka KOC r. baitkanscka
Toxazarens 2014 T. 2015T. 2017 T. 2018 . 2019 T.
I 0.5-12 0223 0.9-12.9 0.1-1.5 <0,1-0.4
P 0.8 0.8 4.6 0,5 <0.1
I/ICKJIIO‘leHI/Ie COCTAaBJACT IoJjicaHas Cb€MKa, B HO I1o0Ka3aTcisiM 300IIJIIAHKTOHA Iiomaab

3TOT TEPHUOJI YUCICHHOCTh T'eTepPOTPOGOB B 30HE
3arpsI3HCHUS COKPATHIIACh B 2 pasa 10 CPaBHEHHIO C
2018 r. u cocTaBmia 25 KJI/MIIL.

Ilo mokazarensiM (QUTOIUIAHKTOHA B MapTe
2019 r. nnomanp 3arps3Henust cocrapuia 11,6 KM2
Y HE3HAUUTEIBHO TpeBbllana Iiomans B 2018 r.
(8,7 KM2). Ha (oHOBBIX CTaHIMSIX YUCICHHOCTh
¢uromnankTona OblIa B 3 pa3a HHMXKE, YeM B 30HE
3arpsi3HCHUS.

BecHoil moniaapr 3arpsA3HeHUs] yBEIUYWIACH B
1,5 paza B cpaBHenun c¢ 2018 r. u cocrtaBuia
8,8 kM”. UHCICHHOCTD (GUTOITAHKTOHA BO3pOCIa
1o 1870 teic. x/n (B 2018 1. — 1791 ThIC. K11/M). Ha
(DOHOBBIX CTAHIMAX YUCIEHHOCTh (DUTOIUIAHKTOHA
Obl1a B 2 pa3a HIKE, YEM B 30HE 3arpsA3HEHUSI.

OceHpl0 TUIOMAAb 3arpsi3HEHHs] COCTaBHIIA
7,9 KMZ, YTO TaK)Ke HE3HAUYNTEJIbHO HUKE 3HAUCHU
2018 r. (9,5 KMZ). UncneHHOCTh (PUTOTUTAHKTOHA B
2,5 pasza mpeBblilnasia (QOHOBBIE XapaKTEPUCTHUKH,
cocrasysist 946 ki/miL.

B noanenHbiil 1 BECEHHUNM CE30HBI HAOIIOACHUN
M0 YUCIIEHHOCTH (PUTOTUTAHKTOHA TPOM30ILIO YBe-
JUYEHUE TUIOIIAIN 3arps3HEHUs, a B OCCHHUH —
COKpaIIeHHE.

3arpsA3HEHHs B CPaBHEHUH C TOJUICHBIM MEPHOI0M
2018 r. yBenmumiach B 2 paza (27,2 kv? B 2019 .,
12,7 kv” B 2018 r.). buomacca >mumrypsr B paiioHe
BIIMSTHUS KOMMYHaJIbHBIX CTOYHBIX BOJL
r. baiikanbscka Oblta B 5 pa3 Huke, 4eM Ha (JOHOBOM
y4actke o3zepa (117 M/ B cpaBHeHUU ¢ 538 Mr/d).

B BecenHull nepuoj MpPOU30LUIO COKpAILLICHHE
TUTOMIAN 3arpsi3HEeHus a0 7,2 KkM> B CPaBHEHUH C
aHasornyHsiM nepuonom 2018 r. (23,4 KMz), 6mo-
Macca 300IUIaHKTOHA B Heil jocturama 22 mr/m>. Ha
(hOHOBBIX CTaHIUAX OMoMacca Oblia B 3 pa3a BHIIIE,
YeM B 30HE 3arpsA3HEHHs, COCTABIISIs 65 Mr/ve,

Ocenplo MIOLAAb 3arpsA3HEHHS COCTaBUIIA
22,9 km? npu GroMacce SIUIIYPHI B Hell 282 M/,
[To cpaBHeHMIO ¢ aHANOTHYHEIM ce30HOM 2018 T.
IO/ 3arpsA3HEHUs Bo3pocia B 1,6 pa3za, npu yBe-
mueHn OMOMAacchl 300TUIAHKTOHA B Hel B 1,5 paza
(282 mMr/m>, npotuB 190 mr/m® B 2018 1.). Ha thoHno-
BBIX CTaHLUSIX 3TOT MOKa3arellb ObUI B 3 pa3a BBIIIE,
YeM B 30HE 3arpa3HeHusI, cocTaBisist 840 M/,

ITo cpaBuenuio ¢ 2018 r. BecHON W OCEHBIO
2019 r. HabmroaIOCh 3HAYNTEIHLHOS YBEIWUYCHUE
3o0nbI BiussHuS KOC 1 6uoMacchl 3001IaHKTOHA B
Hel.
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ITo mokazaTemo OaKTEPHOOCHTOC ILIOIMIATH
3arpsi3HEHMS] JOHHBIX OTJIOXKEHMM B MOJJIEIHBII
TIEPUO/T YBEIIMYIIIACH B 2 pa3a, a B OCEHHUH MepHo/I
- B 1,5 pa3a B CpaBHEHUU C TPEABIAYIIHM TOIOM,
cocraByssg 2,2 KM 1 3,3 KM~ COOTBETCTBEHHO. Yuc-
JICHHOCTh TeTepOTPOPHON MHUKpOoIOpsl  ObLIa
BbIIe (DOHOBBIX XapaKTEPUCTUK B TIOIJICIHBIN
Ce30H B 4 paza U B OCEHHUH - B § pas.

OT10op npo06 3000eHTOCa TPOBOAMIICS HA IIyOu-
Hax 19-146 M Ha yuacTke, MMOJABEP>KEHHOM BO3CHi-
CTBUI0O KOMMYHAJIBHBIX CTOKOB T. baiikanbcka Iio-
manpio 0,5 ra. CpemgHsisi YUCIEHHOCTh 3000€HTOCA
cocraBuia 10,8 ThIC. 3K3/M2, a 6uomacca - 10 r/m>.
ITo cpaBHenuto ¢ 2018 r. MpoU30IILI0 YBEIUYECHUE
YUCIIEHHOCTH B 2 paza u Onomacchl B 5 pas.

B cocrase 3000eHTOCa TOMHUHUPOBAIN MAJIOIIIC-
THHKOBBIC YepBH - 7,6 Thic. 3k3/M> (70% OT 06Ieit
qncieHHOCTH) TpH Ouomacce 6,3 /M’ (67% ot
obmeii 6bmomaccer), Torga kak B 2018 r. mpeobia-
JTanTd HEeMaTodbl, COCTaBJsAsA 3,7 THIC. 3K3/M2 npu
ornomacce 0,01 r/m>. BropocrenennpiMu 1o yuc-
nennoctd B 2019 r. ObLIM HEMATONBI, MOCTUTAS -
22%, a mo Ouomacce amdunoast - 65 %. Cpenuss
BEJINYHMHA OJIMTOXETHOTO MHJICKCA YBEIMYHIACh JIO
32% (B 2018 1. - 25%), 9TO XapaKTepu3yeT Mccie-
JIOBaHHBIM Y9acTOK 03epa Kak «ciabo 3arps3HeH-
HBII». AHAJOTHYHBIE 3HAYCHHS OJIMTOXETHOTO
nHAeKca Hadmromanucek B 2017 T.

AHanmu3 THAPOOMOJIOTHYECKUX XapaKTEPUCTHK,
nonydeHHBIX B 2019 r., CBUAETENBCTBYET O CHIDKE-
HUHW aHTPOIIOTEHHOW HArpy3Kd Ha 300IUIAaHKTOH B
BeceHHwmi riepuo. [lnomane 3arps3HeHus mo moka-
3arens M  OaKTepUOIUIAaHKTOHA COKpAaTHWIach B
nepuoi HaOoaeHuH. B Toxke BpeMs 4HCIEHHOCTh
(UTOIIIAHKTOHA B TOJJIECTHBI W BECEHHUH TepH-
OBl BO3pOCTa, 3aHWMas OOJBIIYIO IUTOMAAhL. B
JIOHHBIX OTJIOXEHHUAX TaKKe B TIEpUOJ HAOIFOIeHU I
YBEJNIMYUIIACH TUIOIIAIh 3arPS3HEHUS M YUCIICHHO-
cti OakrepuoOeHTOoca. BenwmuumHa OJHMIOXETHOTO
uHAekca 32% xapakTepusyeT Hcciel0OBaHHbIN yJa-
CTOK 03€pa KaK «Cl1ado 3arpA3HEHHBII».

Tl'unpobuonornueckne HaOIIOAECHNS, TPOBEACH-
HbIE B paiioHe BhixojAa Tpacckl BAM, nokaszanu, 4To
B MIOHE YHUCIIEHHOCTh TETEPOTPOQHBIX OaKTepuit
cocrauna 479 xi/mi, (UTOIIIAaHKTOHA -
2893 TBIC. KII/JI, YHCIEHHOCTh 300INIAHKTOHA -
27 Thic. 3K3./M> 1 ero Guomacca - 498 Mr/m> HanGo-
Jiee BBICOKH B 3amajHOl mpuOpekHoi 30He. Hau-
MEHbBIIIME 3HAYECHUS YHCICHHOCTEH reTepoTpodoB
(64 xn/mi), YUCIICHHOCTh (UTOIIIAHKTOHA
(378 THIC. 3K3./M3) u ero Omomacca (552 MF/M3),
YHUCIICHHOCTH 300IIaHKTOHA (14 THIC. 3K3./M3) U €ro
o6momacca (200 MF/M3) OTMCUCHEI B IEHTPAIBHOMN
4acTH o3epa.

B cenTsabpe YHCICHHOCTH,  TeTepoTpodoB
(172 xn/mit), gucineHHocTs (684 ThIC. K1/)T) U OHo-
Macca (92 MF/M3) (PUTOTUTAHKTOHA JIOCTHTAIA MaK-

CUMAaJbHBIX 3HAYEHUM B 3amaJHON 4YacTU O3epa.
UncneHHOCTH 1 OnoMacca 300IUIaHKTOHA ObLTa Hau-
0oJiee BBHICOKOW HAa PEMEpHBIX CTaHIMSIX W COCTa-
BHJIA 25 ThIC. 9K3./M° 1 460 MI/M> COOTBETCTBEHHO.

B wuioHe HaOMIONANOCH YBEIHUYCHHE CPEIHEH
YUCJIEHHOCTH OaKkTepuoIUIaHKTOHA B 1,7 pa3a, Ouo-
Macchl (PUTOINIAHKTOHA M 300TUIaHKTOHA B 1,7 1,4
pasa COOTBETCTBEHHO, a CpEeAHssl YHCIEHHOCTh
(bUTOMIAHKTOHA W 300IUIAHKTOHA YMEHBIIHMIACh B
1,6 u 1,3 pa3a COOTBETCTBEHHO IO CPABHEHUIO C
2018 r.

B oceHHuii ce30H NpoOU301UI0 YMEHBIIEHUE YHC-
JIEHHOCTH ¥ OMOMacchl (PUTOIIIAaHKTOHA B 3 | 2 pasa
1 OMOMAacChHl 300TUTAHKTOHA B 2 pa3za. YHCIEHHOCTD
0aKTepUOIJIAHKTOHA M 300IJIAHKTOHA COXPaHHUIACh
Ha ypoBHe 3HaueHui 2018 r.

Haubonee 3arpsa3HeHHBIMH B BECEHHUH U OCEH-
HUIl nepronbl ObUTN YCThEBBIE yUacTKH pek Bepx-
Has1  Awnrapa, Kwuuepa, Tweir u Tomnyna,
YUCIIEHHOCTh OaKTepUOIIAHKTOHA HaXOAWJach B
nuanaszone 510 - 1015 xi/mu.

B J0HHBIX OTJIOXKEHHSIX O3epa HaOII0JAIOCh
YBEJIMYCHHE YUCIICHHOCTH OaKTepUOOCHTOCA BeEC-
HO¥ B 1,5 pa3a, a oceHbIO ee CHIDKeHHE B 1,5 pasa.
UucneHHocTs OakTepruoOeHTOCa B 00a ce30Ha OblIa
BEITIIC B 3amagHONW TPHOPEKHOW 30HE, COCTaBIISS
BecHOH 11 ThIC. KII/T U oceHbl0 20 ThIC. KII/T BIIaX-
HOTO Wijia. MakcuMaibHOE pPa3BUTHE OaKTEpUOOCH-
TOoca B 00a ce30Ha ObLJI0O OTMEYEHO HAa y4acTKe JHA
B paiioHe BrnajaeHus p. Kuuepa.

B 2019 r. cpemHssi 9HCIIEHHOCTh, M OmoMacca
3000€HTOCa COXPAaHWIMCHh HAa YPOBHE IMPOILIOTOJ-
HUX 3HaYeHHi - 12 ThIc. 3K3./M% 1 18 1/M°.

Yucnennoctp (18 Thic. 3K3./M2) u Ouomacca
(28 3K3./M2) 3000€HTOCa B MPUOPEIKHOM 30HE C TIIy-
omnamu 19-60 M Obima B 2 m 2,5 pasa cooTBeT-
CTBEHHO BBIIIE, YeM B TITyOokoBogHOU 30HE (105-
200 m). Ilo cpaBHEHHIO C JaHHBIMH 32 aHAJOTHY-
HbIi nepuoa 2018 r. KonuuecTBEeHHbIE MOKA3aTENH
W3MCHWINCh HE3HAYUTEIbHO. B 30HE MEIKOBOIbS
YUCIICHHOCTh COXPaHWIACh Ha YpPOBHE 3HAYCHUI
2019 r., a Guomacca Bo3pocia B 1,5 pasa. B riy6o-
KOBOJIHOW 30HE HE3HAYMTEIHHO BO3pPOCIA YHCIICH-
HOCTh, OOMacca coxpaHuiIach 63 U3MEHEHUH.

Mouutrocku ObUTH BBISIBIICHBI B 9 3 17 nipo6, ux
HAUOOJIBIIIEEe KOJIMYECTBO OTMEYATIOCh Ha CTAHIIMSX,
PACIOJIOKEHHBIX B TMPUYCThEBOM YyuacTke p. Ku-
gepa.

CpenHee 3HaueHHE OJHTOXETHOTO HWHIEKCA
nocturano 81%, 4To He3HAYUTEILHO BBIIIE 3HAYE-
HUH 3amagHoil npubpexkHoi 30HbI (76%). B coot-
BETCTBUH CO 3HAUCHUSIMH OJIUTOXETHOTO MHJICKCA K
«TpSI3HBIM» W «3arpsi3HEHHBIM» OTHeceHo 94%
CTaHIIMKA MPHIOHHOTO CJIOS BOJBI, K «YCJIOBHO
YUCTBIMY» - 6%, UTO CBUIETENHCTBYET O 3HAUUTEINb-
HOM 3arps3HEHHH BCErO HWCCIIECIOBAHHOTO paioHa
o3epa.
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AHanu3 COCTOSIHUS JOHHBIX COOOIIIECTB B CEBEP-
HOW YacTH 03epa CBUICTEIHCTBYET O COXPaHEHUH
aHTPOTIOTeHHO Harpy3ku. Haubonee 3arpsi3HeH-
HBIMH SIBIISIIOTCSL BOIbl pek Kwuuepa, Bepxuss
Amnrapa, Teist 1 Tomnyna. B cooTBeTcTBUM cO 3Ha-
YEHUSIMH OJIUTOXETHOT'O0 WHJEKCA, MUCCIICIOBAHHBIN
paiioH 03epa MOXHO OXapaKTEepPH30BaTh KaK «TPs3-
HBIe» U «3arpsi3HEHHBIE.

KommuiekcHbie WCCIICJIOBAHUS COCTOSTHHS
BOJIHON TOJIIM M JOHHBIX OTiIOXKeHUi CeleHruu-
CKOTO MEIKOBOJIbSI IO IIOKAa3aTeNiiM OaKTepuo-,
¢uTO-, 300IUIAHKTOHA, OAKTEPHO- U 3000€HTOCA B
ceHTs0pe 2019 T. CBUACTENBECTBYIOT O MPOIOJIKATO-
IIeMcs OCTYTIIEHUH JIETKOOKHUCIISIEMOTO OpTraHude-
CKOTO BelecTBa ¢ Bogamu p. CeneHra.

ITo cpaBHenuto ¢ 2018 r. mpouzonuio yBeauye-
HUE YHWCIIEHHOCTH TeTepoTpOodHBIX OaKkTepuil B
7,6 pa3. MakcuMasbHasi YUCIIEHHOCTh T'€TEPOTPOdh-
HBIX OakTepuit B Tojme Bombl 1120 ki/Mi oTMeda-
Jach HAa YYacTKe, pacloJIOKEHHOM B CEBEpHOMN
gacth CeNeHrHHCKOrO0 MEJKOBOMAbS  HANPOTHB
BbIXOJ1a MpoToKu KpuBasi, 37ech ke HaOII0/al1ach
MaKCHUMaJIbHAsT YHUCICHHOCTh (DEHOJIOKUCIISIOIINX
Oaktepuii - 23 ki/mMi. MUHUMAaNbHAS YUCICHHOCTD
retepoTpodHBIX Oaktepuii - 131 Ki/Mi HaMPOTHB
BBIHOCA NMPOTOKU Xapay3. PazBurue yrieBoaoposo-
KHCISIOMMX OakTepuid HaOmromaiock B 6 u3 12
mpo0, cocramisiss 1 THIC. KJI/MJI U TOCTUTAsl MaKCH-
MaJhHOTO Pa3BUTHA, HA YYaCTKE 03epa, Pacroiio-
YKEHHOM HAIIPOTHB IIPOTOKU Xapays.

Io cpaBHEHUIO C TIPEABIIYIIIIM TOJIOM B JTOHHBIX
OTJIOKEHUSIX MPOU3OLLIO CHUKEHHE YHCICHHOCTH
reTepoTpo(HBIX OaKTepHii B 3 pa3a, UX CPEIHSS YUC-
JICHHOCTh COCTaBWIa 22 ThIC. KJI/T BIaXXHOIO HIIA,
JIOCTUTAsi MaKCHUMAaJIbHOTO pa3BUTHA 42,5 THIC. KII/T
BJIQKHOTO WJIa HAa Y9aCTKE HAIpPOTHB MPOTOKU Koi-
MUHCKasA. MUHHMaNbHAs YUCIEHHOCTh TETePOTPO-
¢oB  HaOdromasach B IOTO-3aMafHOM  YacTH
CeJIeHrMHCKOTO MEINIKOBOJIbSI HANPOTHUB MPOTOKHU
[Ipomoii. Pa3zeuTHe yrieBOAOPOMOKUCISIOMINX OaK-
TEPUA OTMEYAIOCh TTOBCEMECTHO, WX YHCIEHHOCTh
M3MEHsUIach B mpenenax or 1 Teic. A0 10 THIC. KI/T
BJIQKHOTO MTa. DEHOOKUCIIIONTHE OaKTepHUH OBLITH
BBISIBIICHBI B Mpo0ax Ha 9 u3 12 crannmii. Makcu-
ManbHOe pazButue 0,6 THIC. KIUT BI&KHOTO WIIa
OTMEYAJIOCh Ha YYACTKE JIHA CTOKOBOTO BBIHOCA TIPO-
TOKH Y CTh-Xapays.

Cpenaue 3Ha49eHHs OOMIEH YUCICHHOCTH U OHO-
Macchl (UTOIUIAHKTOHA cOCTaBMH 1738 THIC. Ki/M
u 221 mr/m> cootserctBerHo. B 2019 . mo cpaBHe-
HUIO C MPOIUIBIM T'OJIOM YHCIIEHHOCTh (DUTOIUIAH-
KTOHA yBeNMYMWIach B 2 pasa, a Oumomacca B 2,6
pasa, ¢ MaKCUMaJIbHBIMU 3HAYEHUSMH Ha YIaCTKE
CTOKOBOTO BBIHOCA MPOTOKU KpuBas (4UCICHHOCTH
2254 trIC. K1/11, Omomacca 391 MF/M3) 1 MAHAMAJTh-
HBIMH - B CeBepHOI dacTi CeIeHrHHCKOTO MEJKO-
BOJbSI B paillOHE CTOKOBOTO BBIHOCA IPOTOKHU

Konmuuackas (uucnennocts 1053 ToIc. Ki1/71, OwWO-
Macca 140 Mr/M3).
CpenHue 3HaYeHHs OOIIEH YUCIEHHOCTH U OHO-

MACCHI 300IUIAHKTOHA COCTABMIIM 33 ThIC. DK3./M° 1
662 Mr/m> COOTBETCTBEHHO, 4T0 B 1,5 m 3 paza
HIke, yeM B 2018 r. MakcuMallbHasi YMCICHHOCTh

300IIaHKTOHA 48 ThIC. 31(3./M3 oTMc4HajJlaCb Ha
Y4acCTKE€ CTOKOBOI'O BBIHOCA IIPOTOKHU Xapays, a

6uomacca 439 Mr/M> - B KOro-3amagHOil uYactu
CeneHrnHCKOr0 MEIIKOBOJIbS B pailoHE NPOTOKU
ITpomoii.

B mpobax 300mIaHKTOHA IOTO-3amagHONW YaCTH
CeneHrnHCKOr0 MENKOBOJbS OTMEUEHO MAacCOBOE
pasBUTHE Bojgopocieit pona Spirogira Link. Hampo-
TuB TiposuBa [Ipopaa.

CpenHsis YMCICHHOCTh 3000€HTOCA BaphHPO-
Bana oT 4,3 Teic. 10 28 THIC. 3K3./M2, ouomacca -
or 2,5 go 21 F/Mz, JIOCTUTAsi MaKCUMaJbHOTO
3HA4YEHHS B palloHE CTOKOBOTO BBIHOCA TPOTOKH
Xapays. B cpaBHenuu c 2018 r. cpennsisi 4duc-
JeHHOCTh (27 THIC. 3K3./M2) yBenuumiace B 1,6
pasa, ouomacca (31 F/MZ) - B 2,5 paza. Makcumaib-
HBIC YHCICHHOCTb 3000€HTOCA - 62 THIC. 9K3./M> U
Gromacca - 63 r/M> HaGIIOAAIINCH HAIlPOTHUB CTOKO-
BOTO BBIHOCA MPOTOKK Xapay3, a MHHAMAJbHEIE -
1,8 ThIC. 3k3/M2 W Guomacca 6,03 /™M? B 1oro-
3armajHOW YacTH MEJKOBOJbS, HAIMPOTHB BBIHOCA
npotoku [Ipomoii. Montocku ObUTH OTMEUEHBI Ha
8 CTaHIMIX, MPEUMYIIECTBEHHO, ATO IPEICTABH-
Tenwm kiacca Bivalvia.

Bricokast ancieHHOCTh W OmoMacca OeHToca B
2019 r. 6pu1a 00yCIOBIEHA PAa3BUTHEM OJIUroxeT. B
paiione CeJlIeHTHHCKOTO MEIKOBO/IbSI OJUTOXETHBIN
uHJeKe BapbupoBan oT 47 no 88%, mpu cpeaHem
3HayeHnu 71%, 4ro B 2 pasa BeIme, ueM B 2018 r.
(39%). B cooTBeTcTBHM CO 3HAUCHHSIMHU OJIUTOXCT-
HOTO WHJIEKCA K KJIAacCy «TPS3HBIX» U «3arps3HEH-
HBIX» OTHECEHO 83% CTaHIIUH, «ciabo
3arps3HEHHBIX» - 17%, YTO CBUIETENBCTBYET O 3HA-
YUTEIILHOM 3arpsi3HEHUU BCETO HCCIEIOBAaHHOTO
paiioHa o3epa.

[To KOMWYECTBEHHBIM ITOKA3aTENsIM OaKTEPHO-
TUTAHKTOHA, BOJBI aKBATOPWH, TMPHIETammeil K
KOC r. baiikanbcka, Kak B Iepuo JeA0CTaBa, TaK U
Ha TPOTSHKEHWH BCErO BETETAIIMOHHOTO CE30Ha
2019 r. OTHOCHIMCH K «YCIIOBHO YHCTBIM» BOJAaM C
HE3HAYMTEIBHBIM aHTPOIOTEHHBIM 3arps3HEHUEM
yriieBogoponamu. llnomans akBaTopuu 3arpsizHe-
HUS UCITBITHIBAET CE30HHBIE U MEXTO/JOBBIE (IIyK-
Tyanuy, Tak B 2019 r. mpou3o01io He3HaYUTEIbHOE
COKpaIleHHe TIOJIS 3arpsi3HEHUS.

CTpyKTypHBIC JIEMEHTHI (PUTOIIAHKTOHA M 300-
IUTAHKTOHA TAaKXX€ HCIHBITHIBAIM HE3HAYUTEIbHBIC
MEXTOI0BbIe (IYKTyallly C MOCTEIIEHHBIM CHIKE-
HUEM TI0JIS 3arpsi3HEHHsSI OT MOJIEAHBIX 0TOOPOB K
KOHI[y BETreTallMOHHOTO CE30Ha, YTO, BEPOSTHO,
TaK)Ke CBS3aHO C OTPAaHWYCHHBIM 3arps3HEHUEM
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4.2. O3epo balkan

HaOJFOMaeMoOl aKBaTOPUU OWOTCHHBIMH DJICMCH-
TamMu. BpbICOKME KOHIIEHTpAllMu MpeJCTaBUTEIIEH
3THX COOOIIECTB B (JOHOBBIX Y4aCTKaX W HU3KHUE B
MoJIe 3arps3HEHUs, BEPOSTHO, BBI3BaHBI UX MHTEH-
CUBHBIM IIEPEHOCOM BETPOBBIMU TeueHHsIMHU. Kaue-
CTBO BOJABI IO OSTHUM TIOKa3aTeNsIM XapaKTepHu-
30BaJIOCh KakK «ciabo 3arps3HeHHas.

ITo moxkazarensm OakteproOeHTOCAa M 3000€H-
Toca OoJbIas 4acTh HAONIOJAaeMOl aKBaTopuu B
NPUAOHHOM CJIO€ COOTBETCTBOBAJA «Clabo 3arpss-
HEHHBIM)» BOJIaM.

B cooTBeTCTBHHM € KOJIMYECTBEHHBIMH IOKa3a-
TeIIMHU OaKTepUOILNIAHKTOHA BOJIBl aKBaTOPWH,
npuiieraroniei k Tpacce BAM, xapakTepu3oBanCh
B 2019r. kak «ycioBHO uwmcThie». Hamboiee
3arpsA3HEHHBIMU 110 KOJIMYECTBEHHBIM XapaKTepHu-
CTHKaM B BECEHHUH M OCEHHHH MepHoAbl ObUIN
YCTbEBBIE y4acTKM pek Bepxuss Anrapa, Kuuepa,
Teis u Tomnyna, ocTaBasich B Ipejenax Kiacca
«YCIJIOBHO 4UCThIE» BOJbI. [0 moka3arensiM Makpo-
3000eHTOCa JUIIb 6% HWCCIeI0OBaHHON aKBaTOPUHU
B NMPUJOHHOM CJIO€ MOXHO OTHECTH K «YyCIIOBHO
YHCTHIMY, OCHOBHAs ke ero 4acTh 94% oTHeceHa K
«3arpA3HEHHBIM» BOJAM.

AHanu3 COCTOSHUS JOHHBIX COOOIIECTB B CEBEp-
HOH 4YacTu 03epa CBUIETEIBCTBYET O COXPAHECHHHU
aHTPONIOTeHHOW Harpy3ku. Haubonee 3arpsi3HeH-
HBIMU SBISIIOTCS BOJbl pek Kuuepa, Bepxusis
Amnrapa, Teist u Tomnyna. B coorBeTcTBHH €O 3Ha-
YEHUSIMH OJIUTOXETHOTO HMHIEKCa HCCIIeTOBAaHHBIN
palioH 03epa MOKHO OXapaKTEpPHU30BaTh KaK «Irps3-
HBIE» U «3arpsI3HEHHBIE)» BOBI.

[To KONIMYECTBEHHBIM IMOKAa3aTeNsIM OaKTEepPHO-
TUTAaHKTOHa BOABI akBaTopuu CelIeHrHHCKOro Mell-
KOBOJbS, KaK B TMEpPHOA JIeAOCTaBa, TaKk W Ha
MPOTSHKEHUHU BCETO BereTaroHHoro ce3oHa 2019 r.
OTHOCUJIUCh K «YCJIOBHO YHCTBIM» C HE3HAYUTENb-
HBIM aHTPOIIOTE€HHBIM 3arpsi3HEHHEM YTIJIEBOAOPO-
JaMu.

BbakreprobeHnToCc XapaKTepu30BalCs BBICOKHM
pa3BUTHEM YTIEBOAOPOIOKUCISAIONINX OaKTepuid,
YTO CBUJETENHCTBYET O 3HAYUTEIHHOH aHTPOIIO-
reHHoil Harpyske. KadecTBo BOABI MPHUIOHHOIO
CJIOSl IO 3TOMY MOKas3aTeNllo B Iepuo] Halirozme-
HUWA BapbUpOBAJO OT «YCIOBHO UHCTBIX» JO
«cnabo 3arps3HEHHBIX» B pailoHE MPOTOKH Y CTh-
Xapays.

CTpyKTypHBIE 31€MEHTHI (PUTOIIIAHKTOHA H 300-
IUIAHKTOHA TAK)XXE MCHBITHIBAIA HE3HAUYUTEIbHBIC
MEKTOI0BbIE (PIYKTyaLuHu.

KauecTBo BoABI 10 MoOKa3zaTeIsiM MaKpo3000eH-
TOCa B TPUJIOHHOM CIIO€ COOTBETCTBOBAJO «clabo
3arpsi3HEHHBIM» BoJlaM TONbKO Ha 17% wuccieno-
BaHHOW akBatopun CeJIeHrHHCKOTO MEIKOBOIBS,
OoJpITias Jke€ 4acTh MpHIOHHOTO ciosl - 83% oTHO-
CHJIACh K KJIaccy «3arps3HEHHBIE» BOJBI.

Takum obpaszom, B 2019 1. Ha Bcell mcciemo-
BaHHOW akBaTopuu 03. balikan MOBEpXHOCTHBIN
CIOM  BOXBI  XapaKTEPHU30BANICSI  «yCJIOBHO
YUCTBIMU» BoJamu. KOTWYECTBEHHBIM U Kade-
CTBEHHBII COCTaBBI IO IOKa3aTeJiIM OaKTEpHO-,
(UTO- W 300IUTAHKTOHA WCIBITHIBATN HE3HAYH-
TeIbHBIC (DIIOKTyallnyd B TIpEJeiax MHOTOJIETHUX
MaHHBIX HaOMomeHni. Ilnomanu mone aHTpoIo-
TEHHOT'O 3arps3HEHHUs TaKKe MCIBITHIBAIA HE3Ha-
YUTEIbHBIE PACHIMPCHUS B MOJJEIHBIN MEpUo U
COKpaIlleHUs B TMEPHOJI AKTHBHON BEreTallUH.
Bonbmiass 9acTe akBaTOPHHM CEBEPHBIX yYACTKOB
HaAOJIFO/ICHN B MPUAOHHOM CJIO€ IO TTOKa3aTeNsIM
bakTepro- u 3000eHTOCa, 32 ucKIoueHeM (KOC)
r. baifkanbcka, XapakTepu3OBalach «3arpsi3HEH-
HBEIMI» BOJAMHU.

B 2019 1., Tak e, Kak U B NpeabIylIne Tepu-
OJIbl HAOJIFOJICHUM, COCTOSIHHE OWOIIEHO30B 03epa
baiikan coxpansercs Ha CTaOWIBHOM YpOBHE
AHTPOTIOTEHHOTO  HKOJIOTHYECKOTO  HAIPSKEHUS,
KapIUHANbHBIX U3MEHEHHH B TaKCOHOMHYECKOM
COCTaBE M CTPYKTYpE COOOIIECTB HE BRISBICHO.

4.2.5. Xapakxmepucmuka ébtHOCa
3azpasHaowux sewecms ¢
800HbIM cmokom p. CeaeHza

Bomocbopusrit Oacceiin 03. baiikan oxBaTbIiBaeT
Iomanab, paBHyo 541 TEIC. KM%, B npejgenax Tep-
putopuu Monromauu - 300,5 ThIC. KM2, Poccuiickoii
®enepanuu - 240,5 ThIC. km?. Tnowazs poccuii-
cKkoit yactu Oacceiina p. Cenenra - 148,06 KMZ, 4TO
cocraBusier 61,5% mmomanu BomocOopHOTO Oac-
celiHa 03. baiikan B npenenax teppuropun Poccuu.
Pexka sBnsiercs THaBHBIM HMCTOYHHKOM BOJHOTO
nuTaHus o3. balikan.

HaGmrogennss 3a xadectBoMm Boael p. Cenenra
€XKEroJTHO TPOBOMATCS HAa POCCUHCKOM Yy4YacTKe
qmuHoM 402 kM B 9 cTBOpax, pacIoyoKEHHBIX OT
rpaHunel ¢ Monronueit (m. Haymku) 1o nenasbTs
(c. Myp3uHo).

3nauenusa mnpesbimeHuit IIJIK HOpMuUpyeMbIX
BEIIECTB B BOJIE PEKH MO pe3yJibTaTaM HaOIroze-
HUll, 0000meHHbIM Aiis iepronoB 2012-2016 rr. u
2017-2019 rr., npuBeneHs! B Tadbnuue 4.7.

[MpeacraBneHHble  pe3ynbTaThl  HAOIIOAEHHHA
CBUJECTEIHCTBYIOT O TOM, YTO IO CPaBHEHHUIO C
2012-2016 rr. B 2017-2019 rr.:

— B nenoMm Ha p. CeneHra MoBBICHIACH YacTOTa
npesbimenus [1IK: BIIKs - B 1,1 pa3a, ¢peHomnos - B
2,1 pa3a, HeTenpoIyKTOB - B 5,1 pa3a;

— B CTBOpax myHKTa c. KaGaHCK, pacmoioxeH-
HBIX BBIIIC U HWKE OPraHU30BaHHOIO cOpoca CcToY-
HeIX Bog MVYII XXKX n. CeneHTrHHCK, OTMEUAINCh
MakcUManbHble 3HadeHus npespinienus 1JIK BIIK s
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Tabauna 4.7. XapakTepucTuKa 3arps3HeHHOCTH BOAKI p. CeleHra HOpMUPYEeMBIMHA OPTaHHIeCKUMH BEIIECTBAMHU
o Habmroaenusm 2012-2016 rr. / 2017-2019 rr.

Paccrosn- Beanunna Jeryuue Hedre- ACIIAB
CTBOp Hal/MI01CHMId, HHE OT BIIK; (henount MPOIYKTHI
€ro0 PacIoJIoKeHne ycThs, Yacrora npespimenns K, % %
KM oOHapyKeHHUs
n. Haymku, 1,5 kv 3103 ot mocenka 402 8,9/0 40/18,5 8,9/333 73,0/77,3
¢. HoocenenrmHex, 1.6 kv 273 355/259 | 6,6/33,3 22/11,1 74,0 /90,9
HUXEC CClia
r. Yinas- Y3, 2 KM BBIIIE TOpOJa 156 18,0/ 15,7 7,8/10,2 1,1/8,3 58,0/ 86,1
I. Ynan-Yo, 1 kv Hipke ropona, 0,5 152 24,0/204 | 12,0/213 22/83 77,0 / 86,1
HIDKe cOpoca crouHbix Box 'OC
I. Ynan-Yo, 22,5 KM HUXKE ropona, 127 23,0/33,3 | 12,0/27,8 1,6/16,6 70,0/ 75,0
3,7 xM HIKE pa3be3aa MocToBoi
¢. Kabanck, 3 ku srme copoca 67,0 21,6/41,6 6,6/13,9 0/13,9 74,0 / 100
CTOYHBIX BO/J II. CCHGHFI/IHCK
¢. Kabancx, 0,8 xm mmke copoca 63.2 25.0/41,6 | 10,0/333 | 5.0/250 84.0/933
CTOYHBIX BO/J II. CCHGHFI/IHCK
c. Kabancx, 0,5 xm Huke cena, 43,0 18,0/27.8 | 5.0/194 50/13,9 71,0/ 95,2
3aMbIKAOIIIUNU
¢. MypsuHo, 0.4 km Hinke cena 25.0 240/333 | 18.0/296 | 0/1L1 71,0/ 88.9
(menbTa)
Poccuiickuil y4acTOK PeKH B I[EJIOM 21,7/23,8 9,4/20,0 2,5/12,8 71,4/ 86,8

— 41,6% (cootBercTBeHHO, 21,6% m 25,0% B
2012-2016 rr.);

— B CTBOpax BO3POCIH IpelebHbIE 3HAUYCHHS
npesbiennit [I1K denonos ot 4-18% mo 14-33%,
HedrenpoaykTos — ot 0-8,9% mo 8,3-33,3%;

— B MIOTPaHUYHOM CTBOpE TI0 CPAaBHEHHUIO C HIDKE-
PacIooKEeHHBIMU CTBOPAMH YacTOTHI MPEBBIIIEHUS
[TJIK HedTenpomayKTOB AOCTHTATH MaKCHMAaJTLHBIX
3HaueHui — 8,9% u 33,3% COOTBETCTBEHHO.

YactoTa OOHapyXEHHs aHHOHHBIX CHHTETHYE-
CKUX TIOBEPXHOCTHO-aKTHBHBIX BemiecTB (ACIIAB)
B ipobax Bojsl p. Cenenra moseicuiack 10 86,8%

(2017-2019 rr.) ot 71,4% (2012-2016 rr.). IIpe-
nenbHBIe 3HaueHns JacToT ooHapyxenus ACIIAB
B CTBOpPax COOTBETCTBEHHO MepHojaM HabIoe-
HUi Bo3pocau npo  77,3-100% ot  58-84%
(Tabnuua 4.7).

OTMevaeTcst TEHJCHIUS YBEIUYEHHUS YaCTOTHI
oOHapyXeHHs KHUPOB B pedyHoil Boae 1o 86,7% B
2019 1. ot 63,2% B 2018-2017 TT. (32,6% - B 2012-
2016 rr.).

[MocTymneHus: XUMHYECKUX BEIIECTB C BOJHBIM
ctokoM p. Cenenra 3a nepuon ¢ 2012 r. mo 2019 r.
MpeICTaBIeHbI B Ta0IHIIE 4.8.

Tabauua 4.8. IocTymneHre BemecTs gepe3 3aMbIKaronii ctBop p. Cernernra — ¢. Kabanck

B 2012-2016 1., 2017-2018 rr. 1 2019 T.

Toabl HaOMI0AEHUI
IMoka3atenun -
- :;’;gei‘;lge;;on) 2017 r. 2018 1. 2019 1.

B3Bemennsle BemecTsa, ThIC. T 710 132 159 388
OpraHndeckue BemecTsa, Thic. T, (1o XI1K) 264 129 334 265
e T e
HedTsabie yrneBogopoasl, THIC. T 0,46 0,60 1,21 0,84
ACIIAB, TbIC. T 0,14 0,25 0,14 0,13
XKupsl, ThIC. T 0,08 0,22 0,30 0,42
Jleryune peHONbI, T 18,4 11 39 34
CoeMHEeHHs METaJIOB:

Meau, T 50,5 20 47 46,0
LIMHKA, T 243 189 248 380
CBUHIIA, T 16,1 6.4 13 14,6
BoHblil CTOK, KM® 23,0 15,9 31,0 26,2
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4.3. Apkmuueckasi 30Ha Poccutickoli ®edepayuu

4.3. Apkmuueckasn 3oHa Poccutickoii @edepauuu

OO0mas xapakTepucTuKa

Apkruueckas 30Ha Poccuiickoit @enepanuu -
pPETHOH OrPOMHOTO MOTEHIMAJBbHOTO HCTOYHHUKA
MIPUPOJIHBIX pecypcoB (HeTH, ra3a, MUHEPAIOB) U
TPaHCIIOPTHOTO MOpPCKoro myTu EBpoma - Aswus.
WHTEHCHBHOE OCBOEHHUE U UCIIONB30BAHUE NPUPOL-
HBIX pecypcoB APKTUYECKON 30HBI SIBIISIETCS CTpa-
TETUYECKUM MIPUOPUTETOM colMaIbHO-
9KOHOMHUYecKoro pa3Butus Poccun. Konuemmus
ocBocHHUS ApKTHKH ompexaensercs «OcCHOBaMH
rocynapcTBeHHON monuTuku Poccuiickoin deaepa-
uuu B Apktuke Ha nepuon a0 2020 rona u ganib-
HEUIIYI0 MNEepPCIEKTHBY» B Ipeleiax CyXOMyTHBIX
TeppuTopuii  ApkTuueckod 30HBI Poccuiickoit
®Denepannu, yTBEpKACHHBIX YKasamu IIpesunenra
P® or 02.05.2014r1. N296 u or 27.06.2017 .
N 287 "O CyXOmyTHBIX TEPPUTOPUAX APKTUUECKOMN
30HHI Poccuiickoit @enepanun” (puc. 4.24).

TeppuTopuu oTHeCEHbIe B COCTaB
L ApKTideckoi 3oHel Poccuu

’l. CeBepHbii NONAPHLIA KPYT

Mypmanckas obnacTb;

O, =

=

Teppuropus cymu Apktudeckoit 30HbI Poccuii-
ckori denepanmu cocrasiseT 3,75 MIIH. KMZ, rae B
HACTOSAIIEEe BpEMs TPOKMUBAET OKOJIO 2,4 MIIH. Yel,
4yTO cocTaBisieT MeHee 2% HaceneHus Poccuu
(Tabm. 4.9).

KontunenTanbHas vactb ApPKTUYECKOW 30HBI
pacroiaraeTcsi NPEUMYIIECTBEHHO B APKTHYECKOM
1 Cy0apKTUYeCKOM KIMMAaTUYECKUX MOsICax OT 3a-
najgHo rpanuisl PO ¢ Hopeeruelh n OunnsHauen
Ha ceBepe MypMmaHckoi obmactu — 28,42° B.1I. ¥ 10
Mbica JlexxHeBa - Ha BocToke — 169,69° 3.1., ¢ kpaii-
HE CeBEepHOM MaTEpUKOBOM TOYKOW Ha MbICE
Uemrockuu — 77,69° c.m., 104,09° B.1.). B HEKOTO-
pBIX cyOBeKkTax: 9acTh MypMaHckol o0i., KpacHo-
sipckoro kpas u Pecniyonuku Kapenuu, Teppuropun
OTHOCHUTCSI K YMEPEHHOMY KIMMATHIECKOMY TOSCY.
3HaYuTeNbHas MPOTSKEHHOCTh APKTHYECKON 30HBI
P® obycnaBnuBaer O0nbIIyr0 JaHAMAPTHYIO, pe-
THOHANILHO-KIMMATHYECKYIO IOYBEHHYIO U PACTH-

l---‘

\ e
& () Waganosckan EA,

Pecny6nuka Kapenus (e coctage Benomopckoro, Iloyxckoro, KeMckoro MyHULMNansHbix paioHoB);
ApxaHrenbckan obnactb (8 cocTase MeseHckoro, OHexckoro, MpUMOPCKOro MyHULMNanbHbIX paioHoB, TEPPUTOPUN MYHULMNANBHBIX

obpazoeanwii "lopog ApxaHrensck”, " Mopog Hoeogeunek”, “Cesepogeunck”, "Hoeas 3emns”);

HeHeuxnit aBTOHOMHBIA OKpPYT;
Amano-HeHeukWiA aBTOHOMHbIA OKpYT,;

Nona

okpyra r. Hopunbcka);

Pecnybnuka Komu (B cocTaee TeppuTopun MyHULMnansHoro obpasoeaHnA ropogckoro okpyra "Bopryta");
KpacHospckuit kpaii (B cocTaee Taiimbipckoro [lonraHo-HeHeLkoro, TypyxaHckoro MyHALMNanbHbIX pailoHOB, TEPPUTOPUM FOPOACKOTo

8. Pecnybnuka Caxa (AkyTus) (B coctaee Annanxosckoro, AHabapckoro ([JlonraHo-2seHkuiickoro), Bynykckoro, HiwkHekonsIMckoro,

YcTb-AHckoro ynycos);
9. YykoTcKuit aBTOHOMHbIi OKpYT;

10. 3emnu 1 ocTpoea, pacnonoxeHHble B CesepHom-IlegoBUToM okeaHe, ykasaHHble B [ocTaHoBneHuu MNpesngnyma LieHTpaneHoro
WenonuutensHoro Komuteta CCCP ot 15 anpens 1926 r. "O6 o6bagneHun Tepputopuei Cotosza CCP 3emenb W ocTpoBoB,
pacnonoxeHHbix 8 CegepHom fegoenTom okeaHe” n apyrux akrax CCCP.

Puc. 4.24. Kaprocxema Tepputopun Apkrudeckoii 30HbI Poccuiickoit deneparu
B cooTBeTCTBUU ¢ Yka3amu IIpe3unenta Poccun ot 02.05.2014 1. N 296 n ot 27.06.2017 1. N 287
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4. KomrnekcHasi oyeHKa coCmosiHUsi OKpyxkarouwiel cpedbl 0mAesibHbIX pe2UOH08 U MpUpOoOHbIX meppumopuli

Taoauuna 4.9. Tepputopuu Apkruueckoit 30ub1 Poccuiickoit ®enepanuu (A3)

Ne Teppuropuu Inomans, km> | Hacenenue, yeur. A3 B cybnexre:
niomaab/Hacen. %
1. |Mypmanckoii obrmactu 144 902,00 753 557
2. |H 176 700,00 43 997
€HELKOTO aBTOHOMHOTO OKpyTa A3: 100/ 100%
3. [YyKOoTCKOTO aBTOHOMHOTO OKpyTa 721 481,00 50 150
4. |SImano-HeHeukoro aBTOHOMHOIO OKpyTa 769 250,00 534 299
5 M}:H. (v)‘6p. benomopckuii MyHHITUITATBHBINA 12 797,00 16 663
paiion
6. |MyH. 00p. "JIoyxckuii MyHUITUTIAJIBHEI paiioH" 22 551,00 11771 Pecny6nuka Kapenus
7. |MyH. o6p. "Kemckuii MyHHIIUTIANBHBIN paiioH" 8 029,00 15 496 A3:24 /7%
Hroro A3 Pecniyonuku Kapenus 43 377,00 43 930
Pecmy6nuka Kapenms 180 520,00 622 484
8. |MyH. o6p. "Topon ApxaHrenbck" 294,42 351 488
9. M}iH. (':6p. Me3eHCKUi MyHHIUTIaTbHBINA 3441021 9 049
paiioH
10. (My#. o6p. "Hosas 3emmst" 83 000,00 2429
11. [My#. o6p. "Topon HoBogsunck" 41,00 38 735
MyH. 06p. "OHexCKU MyHUIUITATbHBIHA Apxanrerscras
12. aﬁoﬁ oop- yHHL 23 755,73 30 762 061acTh
E/I — _ . A3:32/56%
13 }:H.? p. "[Ipumopcknii MyHUIMDATBHBIA 46 133,61 25639
paiioH
14. |MyH. o6p. "CeBepoaBuHCK" 120,51 183 996
Hroro A3 ApxaHTenscKoi o0acTu 187 755,48 642 098
ApxaHrensckas 001acTh 589913 1155028
15 MyH. 00p. ropoackoro okpyra "Bopkyra"- 24 179,64 R0 061 PecnyGxa Kow
- A3 Pecniyoniku Komu
A3:6/10%
Pecmy6muka Komu 415 900,00 840 873
16. |AmranxoBckoro yiyca (paiioHa) 107 300,00 2718
17, AHa6apSKoro HauHOHaﬂLHuoro (Honrano- 55 600,00 3500
OBEHKHUICKOT0) yiryca (paiioHa)
18. |Bysyncxoro ynyca (paiiona) 223 582,55 8 404 Pec“gfﬂma )Caxa
S KyTHUs
19. |HmwxHekonsIMCKOro paifoHa 87 117,54 4366 A3:20 /3%
20. |Ycrb-AHCKOTO yiyca (paiioHa) 120 278,08 7202
Uroro A3 Pecniyonmmku Caxa (Sxytwnst) 593 878,17 26 190
Pecnyonuka Caxa (SIkyTus) 3083523 959 875
21. |Topoackoro okpyra roponaa Hopuibcka 23,16 178 018
2 TaiimMbIpcKOro I[onraiio-HeHeuKoro 879 900,00 32290
MYHHUIOUITAJIBHOTO parnoOHa KpaCHOHpCKHﬁ Kpaf/'[
23. |TypyxaHckoro paioHa 209 309,18 16 276 A3:50/3%
Hroro A3 KpacHosipckoro kpast 1 089 232,34 226 584
Kpachosipckuii kpait 2339700 2 865 908
Bcero A3 Poccun 3750 755,63 2 400 866 100%

TeNbHYI0 Bapuanui. OCHOBHAsS 4acTh TEPPUTOPUHU
3aHATa TYHApPAaMH C OOJIBIIION CTEIEHBI0 3a00104YCH-
HOCTH, HaJMYUEM MailbIX PeK U o3ep. bompmias
4acTh MMOYB TOP(AHO-OTIECHHBIX C MEpexonaMu B
JIECOTYHJpPE K MPOIECCaM OTIOA30IMBAHMS.

B tyHnpe HabmiogaeTcsd HU3KOpocias KycTap-
HUYKOBAas PaCTUTEIHHOCTh U PA3HOBUIHOCTH MXOB.
B necotynape B eBpomneickoi yacTu ApKTHYECKOM
30HBI TIOSIBIISIETCSI COCHA OOBIKHOBEHHAS, elb, Oepe-
3a. B cubupckoit yactu A3 B cpeHeld 1 BOCTOUHOR

JacTH JO0aBISETCS TAaKKE€ HHU3KOPOCIBIA KEap H
JINCTBEHHUIIA.

ApKTHuecKas 30Ha XapaKTepU3yeTCs HU3KUMU
TOIOBBIMHU TEMIIEpPAaTypaMH, CKyJAHBIMU OCaJKaMH,
JUTMTENBbHON TOJSPHON HOYBIO M CIUIOIIHBIM pac-
MIPOCTPAaHEHUEM MHOTOJIETHEH MEp3JI0THL. A TaKKe
MIPOCTICKUBAETCS POCT KOHTHHEHTAIBHOCTH KITH-
MaTa C 3araja Ha BOCTOK.

OCHOBHBIMH HUCTOYHUKAMH 3arpsI3HCHUS] OKpY-
)karomeil cpenpl A3P®  sgBisitoTcs mpennpusTHs

202

0O630p cocmosiHUSI U 3a2psi3HeHUsT OKpy»arouwieli cpeldbi 8 Poccutickol ®edepayuu 3a 2019 200



4.3. Apkmuueckasi 30Ha Poccutickoli ®edepayuu

razo- u He()TeoOBIBAIOICH MTPOMBIIIIIEHHOCTH, TI0
IoOBIYe W TepepaboTKe TOJIE3HBIX HMCKOTAEMBIX,
KpyIHEWIIe MNPEeanpusiThs YEepHOM U IBETHOU
METaJUTypruy, MPEANPHUITHS TOTUIMBHO-IHEPreTH-
YECKOr0 KOMIUIEKCA, XMMHYECKasi MPOMBIIICH-
HOCTH, JIepeBooOpadaThIBatONmas M IEUTIOJIO3HO-
OyMakHasT TPOMBIILICHHOCTh, aBTOMOOWIIBHBIMN,
JKEJIE3HOJIOPOKHBIE UM MOPCKOM  TpaHCIHOPT.
HcTouHuky 3arpA3HEHUs OKpy:Karome cpensl A3
PacToIOXKEHbI JOKaJbHO Ha OOJBIIOM YAaleHHH

JIpyr OT Apyra.

4.3.1. Oco6eHHOCMU KAUMAMUYECKO20
pedcuma 2ooa

OHGHKI/I PECrUOHAJIBHBIX CPEAHUX BCJIWUYHMH B
HACTOALICM pa3aciC MOJYYCHbI 10 JaHHBIM apXHBa
T3288 cpemnemecsanoii Temmeparypsl Ha 3288
CTaHITUAX 3eMHOTO mapa (PacroyioKeHUE CTAHIIHHA
Ha Tepputopuu Apktudeckoir 30HK PD (Poccuii-
ckoit Apkrtuku — PA) nokazano Ha puc. 4.25), mnis
0CaJIKOB — 10 JaHHbIM apxuBa R1383 (0ba maccuBa
noanepxkubatorcss B UKD s menelt monuTo-
punra knmmmara). Tepputopusi PA pasnmenena Ha
cekropa: Empormetickuii (mo 62°B.1.), Cubmupckwmii
(mo 125°B.11.) m BocTtounbIid. MaTepHasl 110 TEMIIC-
patype BO3AyXa M IUIOIIAJd MOPCKOTO JbjJa B
apKTH4eckux Mopsax Poccum, uepes xoTopble mpo-
xoaut Tpacca CeBepHOro MOPCKOTO MYTH, TOINY-
qensl B AAHUN.

500 s® 60° 6P 100 150 [C3 8P 8 15 10 6P
E : 600

s

400

40

80° T70° 800 909 1000 110° 1200 1309

Puc. 4.25. TTonoxenne crannuii apxusa T3288 (rpanuna
Poccuiickoit ApKTHKH TTOKa3aHa >KUPHOU JTMHUEH)

Temnepamypa ¢030yxa

JlaHHBIE O TOJIOBBIX U CE30HHBIX PETHOHAIBHBIX
aHOMaJlMAX Temneparypsl Bozayxa B 2019 r. npen-
craBieHsl B TaOnmme 4.10. T'eorpadmdeckoe pac-
npeneseHue aHoManui — Ha puc. 4.26.

2019r. B Poccuiickoii ApkTuke OBLT OUYECHb
TEIUIBIM: BbIIIe HOpMBI Ha 2.74°C (5-ii 3a mepuoa ¢
1936 1.). AHOMaNBHBIE TEMIEpaTypsl HAOIIOAATNCH
B BocrouHoM cextope, rae cpeqHeromoBasi TeMIle-
patypa npeBbicuia Hopmy Ha +3.18C (ueTBepras
BeNM4MHA B psaxy ¢ 1936 r.), u B Cubupckom cek-

tope (+3.03°C - 5-as BenmumHa B psxy). Ha Gomb-
muHCTBe cTaHmui Cubupckoro m BoctowHOTO
CEKTOpPOB OBLIM OTMEUYEHBI TOJOBBIE IKCTPEMYMBI
BBIIIE 95-T0 MPOLICHTUJIS.

3umoii na Oompmied wactu Poccuiickoit
Apktukn (3uMHAA aHomanus +2.29°C) temmepa-
TYpBI OBLIN BBIIIIE HOPMBI, 0COOCHHO B paiione Taii-
MbIpa (aHoMammu Ha cTaHmuax jgo  +5°C),
orpurnareiabaple anomanuu (o -0.5°C) nabmrona-
JUCh JHIIb B paiione BocTouno-Cubupckoro Mopsi.

OCO0CHHO TeTIBIM Ce30HOM Obljia 6ecHa: Ce30H-
Has TeMIIepaTypa B 11ejoM 1Mo Poccuiickoit ApKTHKE
OBIIa cpear TPEeX caMbIX TEIUTBIX ¢ 1936 r. (aHOMa-
mus +4.00°C); B BocTodHOM CekTOpe Ce30HHas aHO-
Manus ~TeMmmeparypsl cocraBwia +4.13°C  —
4YeTBepTasi B psy.

Jlemo Taxxe OBUIO OYCHB TEIUIBIM: B IIEJIOM IO
Poccuiickoii ApkTuke Temmeparypa MOpeBbICHIA
HopMy Ha +1.74°C — yerBepTas BeJIUYHHA B PALY,
3a CYET DKCTPEMAaNbHBIX ycIoBUid B CHOUpCKOM
(amomamus +2.31°C) u B BocrtouHoMm (aHOManmus
+2.56°C) cekTopax - JISTO B 3TUX CEKTOpax ObLIO
cpeau Tpex caMmbIxX Tembix. B EBporneiickom cek-
Tope JeToM B paiioHe benoro m Kapckoro mopeit
TeMIepaTypsl ObUTH HIKE KIMMATHYECKOW HOPMBI
(anomamuu Ha ctaHIUAx 10 -1°C), a Ha CeBepHOM
VYpase — HeMHOTO BBIIIE KIIMMATHIECKOH HOPMEI.

Ocenvrio Ha Oonbuiei wactu Poccuiickoit
ADKTHKH TeMIlepaTypsl OBUIM BBIIIE HOPMBI (B
cpemaem Ha 2.44°C), ma UyKkoTKe aHOMAaIUH IO
+5.6°C. Ha KonbCckoM MOIyOCTpOBE y IPAHULEBI C
OunnsHANeW HAOMIOJAINCh, OTPHUIATEIbHBIE aHO-
Manuu Temneparypsl (o -0.5°C).

BpemeHHble  psiibl  PETHOHANBHBIX  CPEIHUX
TOJIOBBIX aHOMAJIMK TIOKa3aHEI Ha puc. 4.27, ce30H-
HBIX (1711 PA B ienmom) — Ha puc. 4.28. Poct cpenne-
TOJI0BOM TeMmmepaTypsl HaOmogaerca B PA u Bcex
cekrtopax ¢ 1970-x rr. u pe3ko yckopsietcs B 21
Beke («ApKTHYECKOE VYCHICHHE» MOTEIUICHHUs).
MakcumanbHoe noremienue 3a 1976-2019 rr. mpo-
UcXoauT B BocTouHOM cektope PA: 0.81°C/10 ner
(8 memom o PA 0.70°C/10 ner).

N3 cesonoB B menom mo PA camoe ObIcTpoe
MoTeIuieHne ObTo oTMedeHo BecHou (0.90°C/10
7eT). ApKTUYECKOe YCUIIEHUE MOTEIUICHUS OTMeYa-
eTcsl BO BCE CE30HBI, KpOMe JieTa (HO OCEHbIO OHO
3aMeITIIIOCH B MOCIIeTHHE TOIbI). Bee TpeH bl TeM-
nepaTypbl, KPOME 3UMHET0, 3HAYMMbI Ha ypoBHE 1%
(3uMHMIT 3HaYUM Ha ypoBHE 5%).

Ammocegpepnsie ocaoku

JlaHHBIE O TOJTOBBIX U CE30HHBIX CYMM OCaJIKOB B
cekrtopax Poccuiickoir Apktuku B 2019 T. mpen-
cTaBJeHBI B Tabnwie 4.11, a reorpadudeckoe pac-
MIpeJeIeHne OCaZKOB 3a TOJA B IIEJIOM W CE30HBI
npeJicTaBiIeHo Ha puc. 4.29.
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4. KomrnekcHasi oueHKa cocCmosiHUs OKpykarouwieli cpedbl omAesibHbIX Pe2UOHO8 U MPUPOOHbIX meppumopuli

i ¥ / 8 6.4 -2 0. 246 8 .35
i i . ~ Tox: sanBapb-gexabps
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800 700 80° 80° 1005 1109  120° 1300 600 709 80° 90°  100% 1100 120° 130°

Puc. 4.26. I'onossle (THBapb-1€KaOph) M CE30HHBIE AaHOMAJIMU TEMIIEpaTypbl Bo3ayxa B Poccuiickoit ApKTHKe.
Anomanuu (°C) paccuumanst omuocumenvro nopm nepuooa 1961-1990 ze.
JKenmbimu Kpysickamu ROKA3aHbl aHOMAUY ebluie 95-20 npoyenmuis.

Poceuniickan ApkTuka (PA) Ton: sauBaps - nexabps

. b=0.70°C/10 nem, D = 57%
PP PP |

20 Ll 1 Levwalonil 1 1

°

b L o = n u .
RRaRaazasaasasnzansazezausnea i ARnRRRRRRRR AR RRRRR RRR R RR R RS T TTITTTTTT

. 4 | .

.
b =0.819C/10 nem, D = 60%

L Ligial )
1940 1950 1960 1970 1980 1990 2000 2010 2020

Puc. 4.27. 'onossle (siHBapb-1e€KaOdpb) aHOMAIMU TEMIIEpaTyphl Bo3yxa B Poccuiickoii ApKTHKE U ee CeKTopax
B 1936-2019 rr.
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4.3. Apkmuudeckasi 30Ha Poccutickol ®edepauyuu

Tab6mmma 4.10. XapakTepuCcTHKA TOMOBHIX (STHBaph-IeKaOph) U CE30HHBIX aHOMAIHH TEMIIEPaTyphl BO3IyXa
B cexTopax Poccwmiickoit Apkruku B 2019 roxy. Anomamuu (VT, °C) paccanTaHsl OTHOCHTEIBHO HOPM IIEpHOIa
1961-1990 rr., panru npuBeAcHBI s psana ¢ 1936 r. BeineneHsl 3Ha4eHUS CPeId 5 MaKCUMAITbHBIX.

T'ox (sHBaps-
J1eKabpb) 3uma Bechna Jleto Ocenb
VT paHr VT paHr VT pasr VT paHr VT paHr
Poccwuiickas Apktuka (PA) 2.74 5 2.29 19 4.00 3 1.74 4 2.44 11
EBpomneiickuii cextop PA 1.81 20 341 15 3.26 8 -0.09 53 0.91 35
Cubupckuii cextop PA 3.03 5 2.90 20 4.38 8 2.31 3 2.11 14
BocTtounslif cextop PA 3.18 4 0.85 30 4.13 4 2.56 3 4.02 10

Orraonenus ot cpeanero 3a 1961 - 1990rr. , °C
- 0 w oabh &b L

uluuly

b = 0.44°C/10 nem, D = 46%

T SETTSTATIERTTI Feeet AT N

1940 1950 1960 1970 1980 1990 2000 2010

8
et {

4'\ i 1[HN

" | b=0.76°C/10 nem, D = 42%
.

sulaluy

2020 1940 1950 1960 1970 1980 1990 2000 2010 2020

Puc. 4.28. Ce30HHBIC aHOMAJINU TeMIIepaTyphl Bo3ayxa B Poccuiickoit Apktuke B 1936-2019 rr.
IKupnas cunss kpusas — 1 Lnemuee cxonvzawee cpeonee. Iloxazan aunetinwviii mpeno 3a 1976-2019 ze.
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Puc. 4.29. I'onoBrle (THBapb-A€KadpPb) U CE30HHBIE CYMMBI 0CaAKOB 0cankoB (% oT HopMeI ieproaa 1961-90 rr.)
B Poccuiickoit ApkTuke.
3enenvimu KpyH#cKamMu NOKA3AHbL CMAHYUOHHbIE AHOMATUU 8blie 95-20 npoyeHmua, KpACHbIMU — HUd#Ce 5-20.
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4. KomrnekcHasi oyeHKa coCmosiHUsi OKpyxkarouwiel cpedbl 0mAesibHbIX pe2UOH08 U MpUpOoOHbIX meppumopuli

Ta6auna 4.11. XapakTepucTuku roJioBbIX (SIHBapb-/1eKaOpb) M CE30HHBIX 0caaKoB (% OT HOPMBI IepHo/Ia
1961-1990 rr.) B cexropax Poccuiickoit Apktuku. Panru nmpuBeneHs! st psaos ¢ 1936 r.

I'ox (sHBapH-

1eKabpy) 3uma Becna Jleto Ocenb
RR pair | RR | paur | RR | paur | RR | panr RR paHr
Poccutiickas Apkruka (PA) 112 4-6 113 | 9-13 133 2 97 | 58-60 | 109 16-19
EBpomneiicknii cexrop PA 118 3-4 126 7 127 9 110 | 28-29 | 109 | 21-23
Cubupckuii cextop PA 117 9 114 | 20-23 | 143 3 105 46 116 13-14
BocTtounsrii cextop PA 88 64-68 | 97 | 31-32 | 105 | 29-31 | 66 81 91 59-61

Poccuiickas ApkTika mMa

5 100
S
2 90
g 80 —
- 70 -
3 b =1.5% Hopmet / 10 nem, D = 3% b =6.5% Hopmbi /10 nem, D = 33%
g 60 —
é‘ 140
eTo

£ 130 T oceHb
*
> 120
s
% 110 -
S 100

90

80

70

b =1.3% Hopmbi /10 nem, D = 3% b =2.2% Hopmbi / 10 nem, D = 6%

bl ol lenbinlinly T T e oo | bbbl Lonbenbiabvinbindindinds
1940 1850 1960 1970 1980 1990 2000 2010 2020 1940 1850 1960 1970 1980 1990 2000 2010 2020

Puc. 4.30. Ce3zonnbie cyMMbI ocankoB (% HOpMEI) B Poccmiickoit Apkrike B 1936-2019 rr.
Kupnas wepnas kpueas — 1 1nemnee ckonvssaujee cpeonee. [loxazan nunetinvii mpeno 3a 1976-2019 ee.
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Poccwuiickas Apkrrka (PA) rojI: AHBAph-JIeKadPh
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Cubupckuii cexrop PA

120 —
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b =0.3 % Hopmbl / 10 mem, D = 0%

[FEETI PR RN SRR A ARAR] PR S FRUNE SARR I SRR SRR AR AN FARTE SRR FANTY SRS FEREE AAA |

70—
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Puc. 4.31. 'onoBble (stHBapb-1eKaOpb) cyMMBbI ocaikoB (% HopMbl) B Poccuiickoii ApkTrke 1 ee cekropax B 1936-2019 rr.
JKupnas uepnas kpueas - 11remnee cxonvsawee cpeonee. Ilokazan auneinviil mpeno 3a 1976-2019 ze.
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4.3. Apkmuueckasi 30Ha Poccutickoli ®edepayuu

B menom 3a 2019 1. mo PA Bemano 112% nopwmsl
0CaJIKOB — YETBEepTast BEIMUNHA B PALY. 3HAYUTEIb-
HOE MPEBBIIIIEHIE 0CaIKOB HabIIo1a10ch B EBponeii-
ckoM cextope (118% - TpeThst BenmuuuHa B psfdy), Ha
OOJIBIIIMHCTBE CTaHIMK OTMeueHbl 95%-¢ 3KcTpe-
MYMBI BbINIaJIeHUs] ocaakoB. B CubupckoMm cekrope
(117% wHOpMBI — paHr 9) TpeBHIIIEHHWE OCAJKOB
HaOJTI0AJTOCHh BCIOY, KpoMme paifoHa OOCKol TyObL.
B Bocrounom cextope Bbinano jguiib 88% rogoBoit
HOPMBI, Ie(HLIUT OCaAKOB HAOIIOAAIICS BCIOY, OCO-
OenHo Ha nobepexxbe Bocrouno-Cubupckoro mMops,
r71e AeGUIMT OTMEYEH BO BCE CE30HEI.

W3 ce30HOB BBIAETISETCS 8€CHA, B TICTIOM 3a CE30H
mo PA Bemamo 133% HOpMBI OCaaKoB — BTOpas
BEIIMYUHA B psiTy (PEKOPIHOE KOIUYECTBO OCAIIKOB -
144% nopMEI - Bemasio BecHoi 2014 r.). [Ipessime-
HHE HOPMBI OCaJIKOB HAaOJIONAIOCh BCIOLY, KpOMe
nobepexbss Boctouno-Cubupckoro Mopst, 0cCOOCHHO
3HaunuTenpHOe - B CHOMpCKOM cekTope (BbINaio
143% HOPMBI OCa/IKOB - TPEThsI BEJIMUMHA B PSY) U B
Egporetickom cextope (127% - panr 9). Ha nobepe-
*Kbe Bemoro Mops ObUTM OTMEUEHBI IKCTPEMaIbHBIC
ocazxku: bonee 200% ce30HHOW HOPMEL.

3umon B uenoMm no PA Bemano 113% HopMbl
(panr 9), 3HAUMTENBHOE TMPEBBINICHHE OCATKOB
Habmoganmoch B EBpomeiickom cextope (126%
HOpMEI — paHr 7). B BocrounoM cexrope HaOITO-
nancs neumut ocankoB (kpome UyKOTKH).

Jemom B uenom no PA ocagkoB Bemano
MeHbIIe HOpMbI: 97%. CuibHbIN 1eQUIIUT 0CATKOB
HaOmomancs B BoctounoMm cektope (Bbimaino 66%
HOPMBI — 3Ta BEJIMYMHA — YSTBEPTas U3 CAMBIX HH3-
KUX B PAIY, Ha psifie CTaHIMKA GUKCHPOBANUCH 5%-¢
IKCTpeMyMBbl). Hmke HOpMBI OBUIM OCajgKu B paii-
one OOckoii rybel. B EBsporetickom cekrope
(110%) u Ha Gombieit yactu CuOUpPCKOro HaOIIO-
Jancsi 130BITOK OCaIKOB.

Ocensio B 1enom no PA Bemano 109% HoOpMBIL.
N30bITOK OcankoB HaOmogaincs B EBpomelickom
(109%) u Cubupckom cexropax (116%) (xpome
paiiona OOckol ryObl), Ha psiie CTaHLUUI OoTMeua-
muchk 95-e skctpemymbl. B BoctouHom cekTope
(91%) Bcromy (xkpome Kopsikckoro AQO) Habmio-
Jajcs neuImmuT ocaaKoB.

B cpeanem 3a rox ¢ 1976 r. mHabmarogaeTcs 3HAUH-
MBI Ha 5%-M YpOBHE POCT OCAaIKOB B IIEJIOM IIO
PA: 2.6% nmopwmsr 3a 10 ner (puc. 4.31). 10T poct
CKJIa/IbIBaeTcd B OCHOBHOM 3a cueT Cubupckoro
CEKTOpa, I/Ie CKOPOCTh POCTa COCTaBIs€T B 3TOT
nepuon 3.6% uopmser 3a 10 ner. B EBpomeiickom
CEKTOpE MPOCIEKUBACTCS MOHOTOHHOE YBEJIHYe-
HUE, OJHAKO TPEHJ He3HauuM Jaxe Ha 5%-Mm
ypoBHe. B BOCTOYHOM CEKTOpEe OCaAKud pacTyT
nocne 1995 r., ogHako 310 OoIbIIe MOX0XKeE Ha a3y
pocTta B JONTONEPUOTHOM KoyieOaHuH (TIEpUO
okoio 70 met). MakcuMyM 3TOTO KOJIEOaHHS OKOJIO
1960 r. npocnexxuBaeTcst BO BCEX CEKTOPax.

Poct Becennmx ocaaxoB B PA cocraBmster 6.5%
HOpMBI 32 10 51eT 1 0OBACHAET TPEeThIO YacTh OOIIeH
muctiepcuu psana (puc. 4.32). TpeHIp! T OCTATBHBIX
CE30HOB HE3HAYHMMBL. BBIpakKeHBI MEXIeCATHICTHHE
KOJNIeOaHWs; BO BCE CE30HBI MPOSBIAETCS KPYITHBINA
MaKCHMyM B TEpBOM MOJIOBHHE psija: okoio 1950 .
nieToM 1 0koJ10 1960 T. B oCTanbHBIe CE30HBI.

Axeamopusn Cegepnozo mopckozo nymu. B
CBSI3M C BO3PACTAIOIINM BHUMaHUEM K W3MEHEHUSIM
knmuMmara Ha akBaropusix CesepHoro JlemoBurtoro
OKeaHa, 4epe3 KOTopble Mmpoxoaar Tpacchl CeBep-
Horo mopckoro nytu (CMII), Hike mpencTaBaeHbI
XapaKTepUCTUKN KIMMaTa M JIEAOBBIX YCIOBUH B
3TOM paiioHe MOPCKON APKTHKH.

N3MeHenus cpenHuX 3UMHEHN U JIETHEW Temnepa-
Typ BO3yXa Ha aKBaTOPUHU apKTUYECKUX MOpEH, 1o
KoTopbIM mpoxoauT Tpacca CMII (mopst Kapckoe,
JlanteBbix, Bocrouno-Cubupckoe, Uykorckoe),
MpeCTaBIIEHBI Ha puc. 4.32.

Buano, yto moTemsieHue B 3TOM pailoHe MOp-
ckoii Apktuku (puc. 4.32) Hawanmock B 1996T.
netoMm U B 1998 r. 3umoit. Cpenusist 3a rog IITB B
2019r. paBuma -8.4°C (6-e 3HaueHHE B pALY
«TEIIBIX» JIeT, pekopn -7.3°C Habmomancs B
2016 1.). 3umuss IITB B 2019 1. -19.4°C (3-e 3Ha-
YeHHe B pAAY «Terisix» 3uM. Pekopn -18.4°C B
2012 r.). Jlerom IITB B 2019 r. okazamack BTOpOW
(5°C) mocme nera 2016 r. (+5.1°C).

Mopckol JenssHOM IIOKPOB B apKTUYECKHUX
MOpSIX B KOHIIE JIeTa OBICTPO COKpaIiajics, HaunHas
¢ 2001r., ymenmpmmBmmch K 2005r. 10
300 ThIC. KM2. B nocieanue 15 et ero miomanb B
ceHTs10pe konebnercst okoso 200-300 Thic. KMZ, 4TO
B 4-5 pa3 mensie, yem B 1980-x rr. (puc. 4.33).
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Puc. 4.33. [Tnomane, 3aHsTasi MOPCKUM JIHJIOM B
ceHTss0pe B CHOMPCKHUX apKTHUECKUX MOPSX (MOpS
Kapckoe, JlanteBbix, Bocrouno-Cubupckoe, Hykorckoe)
10 JaHHBIM OTJeNa JIeA0BBIX Nporuo3os AAHNN

Boaubie pecypcesl

Bopnpie pecypcsl 6acceifHOB pek ApPKTHUECKOM
30Hbl Poccuiickoit ®epepanuu  (HaOMrOIEHHBIH
rooBoi cToK pek) B 2019 r. B OOJIBIIMHCTBE CITy-
4YaeB 3HAYMTEIBHO OTIMYAINCh KaK OT CPEAHUX
MHOT'OJIETHUX 3HAYCHMH, TaK ¥ OT 3HAUYCHHUH, UMEB-
mmx Mecto B 2018 1. (Tabn. 4.12).
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Puc. 4.32. Cpennasis TemnepaTypa Bo3ayxa 3uMOH (@) 1 IeToM (B) Ha aKkBaTOPHH apKTHIECKUX MOpeH,
0 KOTOPBIM MpoxoauT Tpacca CMII o maHHBIM 22 METEOPOTOTHIESCKIX CTaHIHH (0)
Tabauna 4.12. Pecypcsl peqHOTo CTOKA IO peyHBIM OacceHam
romans Cpennee OTKJIOHEHHE 0T
N . N MHOT0JIeTHee Bonnsbie pecypcebl CpeHero MHo-
Peanoii Gacceiin Gacceiing, 3Ha4YeHHue BOAHBIX | 2019 r., kmM~/rox roJIeTHEro
ThIC. KM pecypcon*, KkM3/rox 3HaveHns, %
Tynoma 21,5 7,11 7,19 1,1
[onoiA 15,5 5,31 5,97 12,4
Bapayra 9,84 3,06 3,57 16,7
Kosna 26,1 8,65 8,52 -1,5
Kemsb 27,7 8,17 9,33 14,2
Benomopcko-bantuiickuii kanai 27,1 8,42 8,71 3,4
Cesepnas /lpuHa 357 101,0 106,0 5,0
Mesenn 78,0 27,2 39,1 43,8
ITeuopa 322 129,0 187,0 45,0
(01} 2990 405,0 438,0 8,1
Ennceit 2580 635,0 637,0 0,3
Xaranra 364 109,0 72,2 -33,8
Amnabap 100 16,3 11,6 -28,8
Onenéx 219 344 25,5 -25,9
Jlena 2490 537,0 453,0 -15,6
Ana 238 30,8 27,7 -10,1
Wupurupka 360 54,7 32,1 -41,3
Konrsima 647 131,0 142,0 8,4
AHaJpIpb 191 59,7 55,2 -7,5

: Cpeodnue MHo2oIemHUe 3HAYEHUS BOOHBIX PECYPCO8 paccuumansl 3a nepuod 1936-1980 2.

Kapruna BogHoctu B OacceliHax HauOolee

KpynHbIX pek Konbckoro momyoctpoBa XxapakTepu-
30BaBAJIaCh MPOJOJDKUBIIMMCS CHIDKCHHEM CTOKA
TynoMbl (CeBepHBI CKIIOH) MPAaKTHYECKH 10
HOPMBI U pe3kuM poctoM cToka [loHos u Bapsyru,
OTHOCAIIMXCSI K BOCTOYHOMY U FO’)KHOMY CKJIOHAM.
OTKIIOHEHHE OT HOPMBI JJI1 3TUX PEK COCTaBUIIO,
cootBerctBeHHo, 1,1%, 12,4%, u 16,7% npotus
2,4%, -6,8% u -2,9% B 2018 r. Ecitu cTox Tynomsr
He omyckaics Hke HOpMBI ¢ 2015 1., X0Ta U CHH-
skascs, HaunHast ¢ 2017 1., To pe3KOMy pPOCTy CTOKa
[Tonost m Bap3yru mpenmiecTBOBaiO 0ojiee pe3Koe-
ero naaenue B 2018 r. oT 3HaYCHUM, NPEBBICUBIINX
HopMy Ha 52,8% u 58,4%.

Poctom cToka B 2019 r. mocie pe3koro ero naje-
Hus B 2018 1. XapakTepu30oBalINCh HauOoiee Kpyri-
HBle BogoTokK Kapenuu, npuHaaiexamue Oacceiny
Benoro mopst — KoBaa, Kemb u bennomopcko-banruii-
ckuit kaHan. Ctok KoBzbl BIUIOTHYIO IPUOIM3HICS K
HOpMe, OCTaBasiCh HIKE €€. CTOK IBYyX IPYTHX BOJO-
TOKOB TIO-TIDEKHEMY MpPEBBIIATl HOPMY, HO HE
JIOCTHUTaN BEIIaronmxcs nokaszareiied 2017 r. OTkiio-
HEHHE OT HOPMBI A TPEX OCHOBHBIX BOJOTOKOB
Kapenuu coctaBmiio, COOTBETCTBEHHO, -1,5%, 14,2%
u 3,4% npotus -5,9%, 7,0% u 1,9% B 2018 1.

B ©OacceliHax KpyMHEWIIUX pPEK EBPOIEHCKOMH
yacTu Apkruueckoi 30HB Poccuiickoit ®enepa-
nun— CesepHolt J[Bunbl, Mesenu u Iledops! — npo-
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4.3. Apkmuueckasi 30Ha Poccutickoli ®edepayuu

JoJDKHUiach (haza TOBBIIEHHOW BOJHOCTH, HadaB-
masicst 1 CeepHoit JIBunbl 1 Meszenu B 2017 1., a
quis Iledopsr — B 2014 r. Ilpu atom ctok CeBepHOi
JBUHBI IPOAOIKUI OBICTPOE CHUMKEHHUE, HauaBIlle-
ecs B 2018 r., a ctok Mesenu u [ledopsl, HaIpoTUB,
pe3ko BeIpoc 1o cpaBHeHUIO ¢ 2018 1. IIpeBsimieHue
HOPMBI JUIsl 3TUX TPEX pek cocTaBuio 5,0%, 43,8%
u 45,0% npotus 16,8%, 11,8% u 20,2% B 2018 T.

B OacceitHe oqHON M3 KpyIMHEHIIUX peK a3wat-
ckoit yactu Apkrudeckoit 30861 Poccuiickoit @ene-
paunn — O6u — npopoikuiack ¢asa MOBHIILICHHON
BOAHOCTH, HavaBmiascs B 2014 1., 0IHAKO TPEBHI-
nieHue HopMhl 8,1% mano oTinyanock OT MOKasa-
tens 2018 r. - 6,7%.

B 0Gaccelinax n1ByX ApYruxX KpyHMHEHUITHUX CHOUP-
ckux pek — Ennces u JleHsl — umMenu mMecto 0ObIu-
HbIE€ /U1 HHUX [POTHUBOIIOJIOXKHO HAMpPaBICHHBIC
n3MeHeHus BogHoctu. [Ipu pocre croka Ennces ot
3HauYe€HHUs HWXKEe HOopMbl Ha 6,3% B 2018 1. 1o
HopMHI (0,3%) B 2019 1. mpom3omén oOBan croka
Jlens! ot 3HaueHus 26,8% Hag HOPMOH 10 3HAYCHUS
Hke Hopmbl Ha 15,6%. Ilpu stom ans Enuces
3aKOHYMIIACh ()a3a HU3KOW BOAHOCTH, MPOJOJIKaB-
mascs ¢ 2016 r., a s Jlensl, HA060POT, OHA HaYa-
JIach TOCIIe JIUTEIHHOM a3kl BRICOKOH BOJTHOCTH,
HayaBuieiics B 2012 1.

B 0Oaccetine Konpimbl iponoimkmiack asa BbICO-
KOH BomHOCTH, HayaBinascs B 2016 r., oqHako aHoO-
MaJbHO BBICOKast BogHOCTH 2017-2018 rT. ¢ mIpeBHI-
meHueM HopMeI Ha 57,5% u 73,3% cmenunach yme-
PEHHO BBICOKOM, MpeBbIILIatoniel HopMmy Ha 8,4%.

B GacceiiHax Bcex OCTanbHBIX KPYIHBIX PEK a3u-
aTcKoM vacTtu ApKTthueckod 30HBI Poccuiickoit
Oepepanuu BOAHOCTH B 2019 1. ObLTa HUXKE HOPMBIL.
IIpu atom st Suet u Anagsips B 2019 1. daza Huz-
KOW BOJHOCTH Hayaiach, a IjIs Xaranru, Anadapa,
Onenéka m MHIUTUPKU TPOJOJIKHIACH, COOTBET-
ctBeHHO, ¢ 2018, 2017, 2016 u 2007 rr. Haubonee
pE3KOE CHMKEHHME CTOKa o cpaBHeHHMIO ¢ 2018 r.
uMeNo Mecto B Oaccelinax Xatanru (-33,8% mpo-
tuB -11,9%), Onenéka (-25,9% mpotus -6,4%) u
Wnngnrupkn (-41,3% npotus-13,7%). B OGacceiine
Amnabapa coxpaHHJICS BecbMa HM3KHK cToK 2018 T.
(-28,8% mpotus -27,0%).

4.3.2. KomnaexcHasn oyeHKka cocmoaHus
U 3azpasHeHuUn OKpydcarouweil
cpedubl 8 ApKmuueckoil 3o0He
Poccuiickoit Pedepayuu

CocTosiHMe 030HOBOTO CJIOS HAl ApKTHYec-
KHMH paiioHamu PD

B Apktuueckoit 3ome P® B 2019r. mo
pe3yabpTaTam MHOTOJIETHETO MOHHUTOPHHTA
COCTOSTHHSI 030HOBOTO CJIOSI CTAaHIIUK APKTHYECKOTO
peruoHa mnOpu NPOBEACHUU aHalW3a pa3AeeHbI

Ha 2 4acTW: 3amajHas 4YacTh BKIIIOYAET CTaHINU —
MypmMmanck, Iledopa, ApxaHrensCcKk, bapeHIOypr,
OctpoB Xeiica; BocTouHas 4acTh — Tukcu, OJeHek,
OctpoB Korenpurrit, Meic bapanoBa. Craniuu o-Ba
Xelica u Mbica bapaHoBa CIIO)KHO OJHO3HA4HO
OTHECTH K OJHOMY W3 JIBYX PETHOHOB H3-3a WX
MTOTPaHUYHOTO Te0orpahuIecKoro U KIMMaTHIECKOTO
pacmnoioxeHus. B 3aBHCHMOCTH OT ocoOeHHOCTeH
LIUPKYJSIUA B PacCMaTpUBaeMbIid IIEPUOJ[ COCTOS-
HHE O030HOBOT'O CJIOS HaJ[ 3TUMHU CTAHLUSAMHU TPHU00-
peTaet 4epThl TO OJJHOTO PETHOHA, TO PYTOTO.

CpemHemMecs9HBIE W CPEIHETOMOBBIC 3HAUYCHUS
obmero conepkanus o3ona (OCO) 3a 2019 1. mis
KaXJ0M CTaHIMHU APKTHYECKOrO pPErhoHa IpHUBe-
neHsl B Tadi. 4.13.

[Monmyuennsie 3a 45 ner psabl HAOJIOICHHIT
MO3BOJIMJIA  PACCUUTATh A KaXJAOW CTaHIUU
ApPKTHYECKOTO PETHOHA, a TAKXKE 1T BOCTOYHON U
3armagHoON ero 4JacTedl KIMMaTHYeCKHE HOPMBI, 3a
KOTOpBIE TIPUHSTHI CPEAHNE MHOTOJIETHHE 3HAUEHUS
OCO 3a nepuon 1973-2002 rr. (Tabmn. 4.14).

Pesynbrarel, nmpuBeneHHble B Tabnumax 4.13 u
4.14, nIeMOHCTPUPYIOT HAJTMUUE BCEX 0COOCHHOCTEH
nofist OCO, KoTOpBbIe OBIITM OTMEYEHBI IPH aHAJH3E
BapHaImui MOJs 030HA I COOTBETCTBYIOIIHMX PErr-
oHOB P® (puc. 4.34).

a0

30 3anaaHan yacTb APKTUKN ~fr=BOCTO4HAAHACTD APKTHMEN

OMKAOHEHUA , %

5 //\\

1 2 3 - 5 6 7 8 9 10 11 12

MecaL roga

Puc. 4.34. OTKIOHEHUS CPEeTHEMECTTHBIX 3HAUCHUH
OCO oT HOpMBI B BOCTOYHOH H 3aITaTHON 4acTsIX APKTH-
yeckoro pernona B 2019 r.

B 2019r. B 3amagHOi YacTH ApPKTHYECKOTO
peruoHa OBIIIM OTMEYEHBI AaHOMAJIbLHO MTOBLIIIIEHHEIE
3HageHuss OCO B suBape (+37%) m aHOMaIbHO
nonmxkeHable (-10%) 3Hadenus B ampene. B Boc-
TOYHOW YaCTH PErHOHA MaKCHUMAalIbHBIC ITOJIOXKH-
TCJIbHBIC OTKJIOHCHUS Ha6HIOI[aJ'II/ICI: B arpejic 1 Mmac
n coctaBisum 10,1% u 8% coorBercTtBeHHO. BO
BCEM ADPKTHYECKOM PETMOHE B NEPBOM IOJIOBHHE
romaa (3a UCKIIFOYCHHEM arpeis B 3allaTHON JacTH)
COXPAaHSJINCh 3HAYEHUs BbIIIe HOPMBL. Jlo HOSAOps
OTKIJIOHEHHS OT HOPMBI B 00EUX YacTiax ApKTU4e-
CKOTO peruoHa kojebaluch B mNpoTHBOdase Hu
coctaBimsuiid +6%. B Hos0pe B BOCTOUHOW HacTu
HAONIOJIAJIOCH  3HAYUTEIBHOEC  OTKIOHEHHE  OT
HOPMBI B CTOpOHY yBenmndeHus (+9,5%).
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Takum o0Opa3oM, MPOCTPaHCTBEHHO-BPEMEHHEIE
ocobennoctr nosit OCO Haxm ApKTHKOH IpakTHde-
CKH COOTBETCTBYIOT ocoOeHHOCTsM moiist OCO Haj
COOTBETCTBYIOIIUMHU peruoHamu PD, HO BbIpaKeHBI
B Oosee octpoii hopme.

JyleKTpUYECKHEe XAPAKTEPUCTUKH TPH3eM-
HOTO0 cJiosl aTMocdepbl B APKTHUYECKOI 30He

W3MmepeHuss DIEKTPUYECKHX  XapaKTEPUCTHUK
MPU3EMHOTO CJI0sI aTMOC(Eephl B APKTHUECKOH 30HE
P® (rpagmenTa moTeHUMana dMEKTPUUCCKOTO OIS
atMoctepsl V' U yAenbHBIX MONAPHBIX (MTOJIOKH-

TEITHLHOW W OTPHUIIATEILHON) JIEKTPHICCKUX TTPOBO-
IUMOCTe# Bo3ayxa L+ m L-) mpoBoasTcs Ha cTaH-
muax Tukcm (2013 1) m Jukcon (2016r.). Ilo
cymme L+ u L- onpenensercs cyMMapHOE 3Ha4CHHE
9JIEKTPUUECKOM IPOBOAMMOCTH Bo3ayxa Lg.

[TockonmbKy 3NEKTpHUYECKHE XapaKTePUCTHKH
MTOABEPIKEHBI CE30HHBIM KOJIeOaHUsM, B Tabi. 4.15
n 4.16 mpenctaBieHBl OOOOIICHHBIC IO CE30HAM
pesynbTaTel u3MepeHuin V' 3a 2014-2019r1r. B
cKkoOKax yKa3aHbl MUHHMAJbHBIC 1 MaKCUMaJbHbIE
CpeHEMECSUHbIE 3HAUEHUSI U3MEPSIEMbIX BEIMYUH
3a C€30H U TOf.

Tabanna 4.13. O01iee cojepkxaHre 030HA HA CTAaHIUAX APKTHYecKoro peruoHa B 2019 r.

Mecsiupl /Pernonnt 1 2 3 4 5 6 7 8 9 10 11 12 Ton
Obwee codepoicanue o3onua 6 2019 2., e, JI.*

BapenuOypr 443 | 344 | 448 | 358 | 316 | 331 | 274 | 285 350
MypmaHck 395 | 425 | 369 | 410 | 358 | 338 | 334 | 291 | 287 | 283 349
ITewopa 474 | 414 | 414 | 423 | 390 | 372 | 318 | 326 | 311 | 278 | 279 363
ApxaHrenbck 401 | 395 | 400 | 319 | 377 | 336 | 340 | 319 | 289 | 296 347
O-B Xeiica 409 | 452 | 413 | 362 | 306 | 304 | 276 360
Tukcu 438 | 460 | 485 | 438 | 354 | 327 | 310 | 295 | 285 377
Onenex 398 | 418 | 457 | 420 | 345 | 314 | 299 | 315 | 294 | 335 360
Mbic bapanoBa 456 | 410 | 357 | 321 | 285 | 284 | 278 342
O-B KorenpHbIit 402 | 441 | 457 | 434 | 361 | 321 | 298 | 292 | 293 367

[pumeuanue: * 1 e.J]. = 0.001 amm.-cm;

Tab6amnua 4.14. O0miee comepkaHue 030HA B 3aIT1aJHON M BOCTOYHON YacTsIX ApKTrdeckoro peruona B 2019 .,
HOpMa** 1 OTKJIIOHEHHS OT HOPMHI (%0)

MecsipiPernonst 1 2 3 4 5 6 7 8 9 10 11 12 Ton
Obwee codepoicanue ozona 6 2019 2., e JI.*

Bocr. ApkTuka 412 | 440 | 464 | 426 | 354 | 321 | 298 | 296 | 288 | 335 363
3am. ApkTuka 437 | 401 | 421 | 364 | 406 | 356 | 328 | 328 | 291 | 286 | 281 354
Omgxnonenus OCO 6 2019 2. om Hopmet, %

Boct. Apxtrka 2.0 52 | 10.1 | 8.0 00 | -1.2 | -38 | 28 | -44 | 93 1.5
3am. ApKkTHKa 372 | 5.2 6.8 | -100| 6.2 1.9 0.4 53 | =20 | 0.0 2.1 3.3
Hopwma, e./]. u cmanoapmmuuie omxnonenus, %

Bocr. ApkTika 393 | 427 | 432 | 429 | 399 | 353 | 320 | 307 | 308 | 311 | 322 | 335 | 362

50.5 | 42.9 | 40.2 | 34.2 | 259 | 28.1 | 19.6 | 189 | 204 | 26.1 | 34.8 | 63.4 | 26.9
3an. ApkTika 319 | 381 | 394 | 404 | 382 | 350 | 326 | 311 | 297 | 286 | 275 343
35 36 34 29 14 15 | 114|122 | 11.9 | 166 | 11.1 17.6

IIpumeuanue: * 1 e J]. = 0.001 amm.-cm;

**nopma - cpeOHue MHO20IeMHUe 3HAYEHUS U CIAHOAPMHble OMKIOHEHUs (HudcHss cmpoka) 3a 1973-2002 ze.
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Tab6auna 4.15. Cezonnsle (V'c), cpeaneronossle (V'r) U cpeHeMeCSYHble MUHUMAJIbHbIE X MAKCHMaJbHbIE (B
ckoOkax) 3HadeHus V' (1aB/m) 3a 2014-2019 rr. Ha cranmuu Tuken (T) u 3a 2017-2019 rr. Ha cranmun dukcoH (1)

Cran- Ton 3uma | Becna | Jlero | Ocenb Cpennee 3a roj
Hn Vic, (V) V'r, (V)
2019 5 35(35.35)H | 34(29,39)H | 28(21,31) 32(21,39)C
2018 | 33 (31,39) 5 n 5 5
; 2017 | 32(31,34) 3331, 37) 28 (27, 29) 33 (28, 35) 31(27,37)
2016 | 29(22,36) 33 (30, 37) 30 (28, 33) 31(26,37) 31(22,37)
2015 | 36 (33,38) 38 (35, 42) 30 (28, 34) 3130, 33) 34 (28, 42)
2014 | 32(30,34) 36 (34, 38) 31(27, 34) 33 (30, 34) 33 (27, 38)
2019 | 51(36,64) 49 (42, 58) 45(32,56) | 36(24,48)H 45 (24, 64)
b 2018 | 33(29,37)H | 343434 H | 41 (23,71) 60 (44, 74) 42 (23, 74)
2017 58(49,67)H 54 (44, 69) 41 (39, 44) 39 (30, 44) 48 (30, 69)

Tab6auna 4.16. Cezonnsie (L) u cpenneronossie (L) 3HaueHHs yA€IbHON CyMMapHOH’ 2J1€KTPUYIECKO

npoBoaUMOCTH Bo3ayxa ((pCm/M), MUHMMaIIbHBIE U MAKCUMAJIbHBIE CPEHEMECSIYHbIE 3HAUEHHSI CYMMapHOU
3IIEKTPUUECKON MPoBOAUMOCTH Lg (B ckoOkax) 3a 2014-2019 rr. Ha cranuuu Tuxcu (T) n3a 2017-2019 rr.

Ha ctaHimu ukcon ()

o Tox 3uma Becna | Jleto | OceHb CpenHee 3a TO]]
TaHIIUN
" Lc. (Lg) Lr. (Lg)
2019 13 (11, 17) 12 (11, 14) 16 (14, 18) 22 (20, 23) 16 (11, 23)
2018 - 12 (10, 13) 16 (12, 18) 19 (18,19 H 16 (10,19) C
T 2017 17 (10, 20) 13 (9, 18) 18(16, 22) - 16 (9,22)C
2016 18 (16,20)H 15 (13, 16) 18 (16, 20) 20 (18, 21) 18 (13, 21)
2015 20 (20, 21) 15 (11, 20) 17 (15, 19) 20 (19, 20) 18 (11, 21)
2014 15 (10, 20) 14 (13, 14) 19 (17, 22) 24 (23, 26) 18 (10, 26)
2019 14 (13, 15)H 18 (18, 18) H 18(16, 19) 21 (18, 23) 18 (13, 23)
Pl 2018 14 (10, 20) 12 (12, 13) H 22 (15, 26) 26 (21,30)H 18 (10, 30)
2017 12 (8, 15) 14 (11, 15) 19 (17, 24) 23 (19, 28) 17 (8, 28)
Tuxen JukcoH
70 120 =
—a—2014-2018 —8—2017-2018
60 100
2019 o 2019
:é -“I o—/.\”.#\'\_.____.—f"’_"‘-. % s \/\m‘\m—*
1] I\\
1 4 ¢ 7 g ) 10 11 12 1 4 [ 7 B 9 10 11 1
Mecsar Mecsn
Tuxcn Juxcon
—e—12014-201 ——2017-201%8
= *—2019 - ‘_I —2019
; 20 a _/,‘n_“:----?’r- T\\ ; 0 = == -“\-.
A g » i : . —e
_,__ 15 \\ __//ff.- ’ ._f e > 5 '-t’ \\‘
TR e o SR e
’ 1 p | [ 2 11 1 ' 1 | 6 8 10 11 12
Mecsiy Mecan
Puc. 4.35. 'onoBoii xon V' u Lg Ha crannusax Tuxcu u Jlukcon 3a 2019 r. Ha ¢oHe
ocpeHeHHOro rojosoro xoaa V' u Ls 3a nepuozg 20142018 rr.
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JlanHbIC HAONIONCHHWHA CBHICTEIBCTBYIOT, YTO
CpeaHerofossle 3HaueHua V' u Lg 3HAUNTEIBHBIX
U3MEHEeHU He mpeteprieBaiu. OQHAKO, CE30HHBIE
3Hauenus V'c B Tukcu B 2019 1. neroMm yBenuuu-
JIUCh, @ OCEHBIO YMEHBIIWINCh TIO0 CPAaBHEHHUIO C
MPEIBITYIIIUMH TO/IaMH.

Ha puc. 4.35 nokazan rogosoit xon V' n Lg Ha
cranmusax Tuken m Jukcon 3a 2019T. Ha doHe
ocpenHeHHOro rojosoro xona V' u Ls 3a mepuop
2014-2018 rr. IIpetHbIM (hoHOM O0O3HAYCHBI Ipa-
HUIBl CTaHJAPTHOIO OTKJIOHEHHS +G OT CpelHEero
3HAYEHUS 3a NIEPUOJT U3MEPEHUN.

Kak cienyer u3 puc. 4.35, 3HaUUTENBHBIX U3MeE-
HeHuil V' u Lg Ha cTaHnmsax B ApKTHYECKOH 30He He
MIPOU30IILIO.

Conep:xanne CO, u CHy B Apkrnyeckoii 3one PO

B Apxkruueckoii 3oHe P® Habmonenus 3a
Co/IepKaHNUEM MAPHUKOBBIX Ta30B MPOBOISTCS HA
Tpex craHuusx - Tepubepka, Hoblii mopt u Tukcu.
Wx xapakTepUCTUKN YW TCHICHIIMA U3MEHEHUS KOH-
meHTpanuy mapHuKoBeIX Ta3os (I1N), momyuaemeie
Ha 3THUX CTaHLHUSIX, PAaCCMOTPEHBI B pazjeine 2.2.2.
Ha puc. 4.36 u 4.37 npencraBieH BpeMEHHON psif
HaOmonenuit CO, u CH, amst 3TuX craHuuii B cpas-
HEHUM C JaHHBIMU cTtaHnuu bappoy (71,3° c.ur,
156,6°3.1.) HammoHaibHONH AJIMUHUCTPAIMHA TIO
Oxkeany u Atmocdepe CILIA (NOAA, CILHA).

TepuGepka =8=Tukcn =8 bappoy =~ Hosbiii [Topt

430

420
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F 410

(&6)

400

390
2017 2018 2019 2020

Toa

Puc. 4.36. Konuenrpauust CO, Uit apKTUYECKUX CTaH-
uuii PO B cpaBHeHuu co cranuueit bappoy

Teputepka ~e=Tukcu ~e=bappoy -+ Hopwiii [lopt
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2100
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Puc. 4.37. Konuenrpauust CHy U1t apkTHYECKUX
cranuuii PO B cpaBHeHuH co craHuueit bappoy

W3 mpencraBieHHBIX MaTEpHANIOB BHIHO, YTO
KOHIIEHTpalMs JHOKCHAA YIJIepoAa Ha CTaHLHUAX
Tepubepka, Tukcu u bappoy nmpakTHdecku coBIa-
naer. Ha cranuuu Hoswiit [lopt Benencrue ee reo-

rpaUIecKoro TONOXKEHHS PAJOM C MOITHBIMHU
MPUPOTHBIMA M aHTPONOTEHHBIMH HMCTOYHUKAMHU
[I", HabmromaroTes OoJee BRICOKHE IO CPABHEHUIO C
JIPYTUMHU apKTHUYECKUMU CTAHIIMSIMU KOHIICHTPAIIUU
CO,, npeuMyIIeCTBEHHO B 3UMHUH nepuoa. B mpo-
IIEHTHOM BBIP2KEHUH POCT KOHIICHTPAIIUU JIHOK-
cua yriepona Ha TpeX POCCHMCKHX CTAHIHAX 3a
2017-2019 rr., paccuuTaHHbIH Ha OCHOBE JaHHBIX
tabmuiet 4.17, cocrasun 1,3% (Tepubepka), 1,4%
(Tukcu) u 0,7% (Hossrii [TopT).

HauOonpias BenuYMHA aMIUIMTYABI BapHaIUiA
atMocepHON KOHIICHTpalud MeTaHa Ha0Ioa-
ercs Ha craniun Hoserit [opt (puc. 4.37). Ecnn Ha
craumusax TepuOepka u bappoy amrummryna ce3oH-
HOTO X0/1a JOCTUTraeT 0Koio 70 mupa” 1, 10 B HOoBOM
ITopty ona mosxeT npesbimaTsh 200 anz['l. B 2018-
2019 rr. Ha craHnuu TUKcHM HaOIIOHAIUCHL IIOBBI-
IIEHHBIC KOHIIEHTPAIlMM METaHa B aBTYCTE, YTO,
BO3MOJKHO, SIBJISIETCA CIIEICTBHEM BIUSHUS IPUPOJI-
HBIX PETHOHAJBLHBIX UCTOUYHHUKOB. 3a 2017-2019 rr.
B MIPOIICHTHOM BBIPQXEHHH MTPUPOCT KOHIIEHTPAITUN
merana B Tepubepke, Tuxcu u Hosom Ilopry
coctaBui 1%, 1,4% u 2% COOTBETCTBEHHO.

Cpasuenue tpenaa CO, (puc. 4.38), nocrpoen-
HOTO T10 TAHHBIM 3 1-0T0 JICTHETO psifa HaOIIOACHII
B Tepubepke, ¢ BEpOSTHBIMH KOHIICHTPAIIUIMHU
CO,, KOTOpbIe COOTBETCTBYIOT PEKOMEHIOBAaHHBIM
MEXIYHApOJHON TPYIIION 3KCIEPTOB IO HU3MEHE-
HUI0 KJIMMAaTa pPa3IuIHBIM CIECHAPHSIM JMUCCHH
CO, (RCP4.5, RCP6 u RCP8.5) nokazaino, uto 1o
coctostHuio Ha 2019 r. dhakTHIeckas KOHIIEHTPAIIH
YTIEKUCIIOTO Taza B aTMocdepe OTINIaeTCs OT KOH-
uentpauuun RCP8.5 wna -1,2 MnH'l, or RCP6 Ha
4,8 mia’!, a or RCP4.5 Ha 3,1 mun™!. DKCTpanos-
st perna CO, no 2029 r. yka3plBaeT Ha TO, YTO
MIPU CYMIECTBYIONIUX TeMIIaX POCTa KOHIICHTPAIIHS
CO, B armocdepe npubmusurcs k RCP4.5 no
2,6 MIH 1 pasoiinercs emie 6omnbie ¢ RCP8.5, no -
10,2 MJIH'I, a pasauna ¢ RCP6 yBemuuutcs 1o
8,2 mn

450 - 'I'cpu}’\cpxu
—RCP8.5_CO2

440 —RCP6_CO2
«==RCP4.5 CO2

*-Tepubepka: Tpen

. MJTH

+
<

CcO

2010 2015 2020 2025 2030
Ton

Puc. 4.38. ®akTuueckasi KOHLIEHTpALHsI TUOKCUAA
yraepona B Tepubepke v BEpOSTHBIC KOHIICHTPAIIUH
CO,, COOTBETCTBYIOIINE PA3IUYHBIM CLIEHAPHUIM
smuccuu CO, (RCP4.5, RCP6 u RCP8.5)
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HNoHHbIH cOCTAB M KHCJIOTHOCTH aTMocdep-
HBIX 0CaJKOB ApKTHYeCKOW 30HBI Poccuiickoii
Denepanuu

I[To TteppuTopuambHO-TeOrpaduuecKoMy MpH-
3HAKYy U KIMMATHYECKUM OCOOCHHOCTSM ApPKTHYC-
CKMH perroH ObUT pa3/ielieH Ha TP CeKTopa:

amaaHmuyeckuti — OT 3amagHON TpaHUllbl J0
MpEeAropuid MoJiApHOro Ypana — craHiuu SHucKo-
cku, Hukens, 3apeuenck, [lagyn, Mypmanck, Kpac-
Homense, Omnera, CeBepoaBuHck, Myabiora,
Apxanrensck, Hapssa-Map;

cubupckuili — BOCTOYHEE TOJSIPHOTO Ypana IIo
OacceitHa peku Jlensr — cTanmuu Y peHroi, JukcoH,
Typyxanck, Hopunbck;

muxookearckuti — cranuun Tukcu, Krociop u
Henyrarckuii.

Bo Bcex oToOpaHHBIX MPo6ax aHATM3UPOBAIOCH
coJiepKaHNe OCHOBHBIX HOHOB — THAPOKapOOHa-
toB (HCO5"), xnmopuznos (Cl), cynsdaTtos (SO42'),
HutparoB (NO3”), HOHOB aMMOHMs (NH;"), xa-
mast (K*), marpus (Na¥), wmaruus (Mg2+), KaJIb-
st (C32+), a TaKKe ONPEIEISUINCh I0KA3aTENH
YAEIBHON 3JIEKTPONPOBOJHOCTH (MPoBOAMMOCTH) k
u BenuuanHbl pH. CyMMa OCHOBHBIX MOHOB XapaKTe-
pHU3yeT MUHEPAIHU3aINI0 0CaTKOB M.

XuMHYEeCKHH COCTAB M KHCJIOTHOCTH aTMOC-
(epubIx ocagkoB. Pe3ynpraTel HaOMIOACHNUN 32 XU-
MUYECKHM COCTaBOM aTMochepHbix ocaakos (XCO)

B ApktuueckoM peruone B 2019 . mpejacTaBieHbl B
tabmune 4.18. K Hambomnee 3arps3HEHHBIM CTaH-
UM OTHECEHBI CTAHIIUU CO CPEIHEr0JOBOU ylEib-
HOW AJICKTPUYECKOM MpoBOAMMOCThIO ocankoB (k)
omuskoii wim Beie 50 MkCwm/cMm. Tlo cpaBHEeHUIO ©
2018 1. 9nMCII0 TaKUX CTAHIIUN YBEITUYIIIOCH 32 CUET
nmobasiieHnss MypMaHcKa.

Crnenyer OTMETUTH, YTO APKTHUYECKUA PErMOH
HEPaBHOMEPHO  HCIBITHIBAET  AHTPOIIOTCHHYIO
HArpy3Ky, a XMMHYECKHI COCTaB OCAJKOB 3aBHUCHUT
OT BJIMSIHHUS JIOKAJIBHBIX, KaK MPUPOIHBIX, TaK U
AHTPOITOTCHHBIX HMCTOYHHWKOB 3arpsisHeHus. s
0CagKOB ATIAHTHYECKOTO CEKTOpa XapaKTEPHBI
0oJjiee HU3KHE 3HAYEHHUS] OCHOBHBIX MOHOB TIO CpaB-
HeHHIo ¢ ocaakamu Cuoupckoro u THX00KeaHCKOTO
cekropa (tabi. 4.18, pwuc.4.39). MuHuMaIbHBIC
CPEIHEB3BEUICHHBIC CyMMbl HOHOB HAOJIIOJAINCH B
ocankax ctaHuui Kosbckoro n-oBa, He IOJBEPIKEH-
HBIX JIOKAJIbHOMY aHTPOIIOTEHHOMY 3arpsi3HEHHIO, U
HE TPEBBIMATN 6 Mr/J1. MakcuMaiabHBIC CpeaHe-
B3BCIICHHBIC 3HAYCHUS MUHEpAIHU3alUUd  OBbLTU
XapakTepHbl Uil ocagkoB MypmaHncka, Hukens u
Mynptora ¥ COCTaBHJIUM COOTBETCTBEHHO 22,5 MI/II,
13,7 mr/n u 12,5 mr/n. Beicokue 3Ha4eHNS MUHEpa-
JU3aIH 0cakoB MypMaHCKa CBSI3aHBI IIPEUMYIIIe-
CTBEHHO C BBICOKHM COJEpKaHHEM CyIb(aros,
XJIOpUJOB W Kamblus; Hukens — cynbdaros;
CT. MyIpIoTu — XJIOPHUIOB U HATPUSL.

Taoauua 4.17. Cpennne koruentpamun CO, nu CH, Ha poccHiicKuX CTaHIUAX U CTaHIMK bappoy

3a nepuong 2017-2019 rr.

CO,, man! CHy,, ana'l
Foanr Hosprii Hosprii
Tepubepka| Tukcu Mopr Bappoy |Tepubepka| Tukcu Topr Bappoy
2017 409,0 408,7 4143 408,3 19471 1956,7 2002,7 1947.9
2018 411,1 411,3 414,1 410,2 1950,4 1960,4 2018,7 1945,1
2019 414,3 414,3 4174 1965,1 1983,7 2042,5

Tabéauna 4.18. CpegHeB3BenIeHHBIC KOHIICHTPAIIUH OCHOBHBIX HOHOB, MuHepanu3anus (M), pH u yaensHas

3JIEKTpHYECKast TPOBOAUMOCTH (k) aTMOC(EPHBIX 0CaIKOB CTaHIMKH ApKTHYecKoi 30HbI PD, 2019 1.

so,> | cr | Noy |HCoy [ NHA' | Na' | k' | [ Mg | M k,
Cextop A3PD — PH | kCwm/em
ATnaHTHYEeCKHUH 2,34 | 2,01 | 0,66 1,02 0,17 | 1,06 | 0,45 | 0,93 | 0,16 8,8 5,5 20
Cubupckuit 154 | 3,45 | 1,14 | 9,38 0,54 | 2,17 | 1,42 | 2,87 | 337 | 39,8 | 6,4 75
THXOOKEaHCKHH 425 | 420 | 0,51 | 12,1 | 0,94 | 231 | 1,40 | 0,71 | 2,11 | 28,9 | 6,4 52
Haubounee 3arpsi3Hennbie cTaniun A3PD
MypMaHck 6,05 | 725 | 0,18 | 1,48 0,53 | 1,68 | 0,84 | 4,13 | 0,35 | 22,5 | 5,7 59
Jukcon 2,73 9,29 | 1,66 5,14 0,51 | 593 0,51 | 1,04 | 0,80 27,6 6,1 61
Hopunsck 56,5 3,00 | 1,30 23,9 1,06 | 1,71 | 4,44 | 9,36 | 11,4 112,7 | 6,9 209
Krocrop 934 | 3,67 | 051 | 30,9 | 2,37 | 250|294 0,78 | 547 | 585 |71 105
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Mg+ = ATITaETHYecKHil Mg2+ === Cubupcrmi
— —
E+ = E+
—
NHi+ = NH4+
| s—
NO3- [=—= NO3-
[: 1
5042— I ! T T T T ! 1 5043- L T T T T T 1
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Puc. 4.39. [luana3zoH N3MEHEHUs CPEIHEB3BEUICHHBIX KOHIIEHTPALUl OCHOBHBIX HOHOB
aTMoc(epHBIX 0cafkoB ApKkTuueckoit 30ub1 PO, 2019 1.

Hns ocaakoB CuOupckoro cekropa ApPKTHKH
JTMaTa30H W3MEHEHUs CpeHEB3BEIICHHOW MUHEpa-
Ju3anuu coctaBui 8,2-112,7 mr/i. MakcuMalibHbIE
CpEIHEeB3BEIICHHBIE 3HAYCHUS MUHEPATU3ali B
3TOM pETHOHEe ObUIM XapaKTepHBl AJsl OCaIKOB
Hopunbcka m3-3a BBICOKOTO coAep)kKaHus Cyinb(a-
TOB ¥ J[MKCOHa — BCIIE/ICTBHE BHICOKMX KOHIICHTpA-
IUH  XJIOPUAOB W HATPUS TPEHMYIIECTBEHHO
MOPCKOTO IPOUCXOKICHUS.

Junama3zoH  W3MEHEHHS  CpEHEB3BEIICHHOMN
MUHEpaJu3aliy 0CaAKOB Ha TeppUTOpun THXOO0Ke-
aHCKOro cekrtopa coctaBuin 9,8-58,5 mr/m.  Jlns
CHIIbBHOMHHEPAIN30BaHHBIX  0cajgkoB cT. Kiociop
XapaKTepHO MaKCUMAIILHOE CONEepKaHUe THAPOKap-
6onatoB (30,9 mr/m).

Jonst cuiibHO MUHEPATN30BaHHBIX 0CaIKOB (¢ M
> 50 mr/m) Obuta Haubombumieir B CHOMPCKOM H
Tuxookeanckom cexkropax Apkruku u B 2019T.
cocTtaBmwia B cpenaeM 25%. B ATIaHTHIeCKOM CeK-
TOpE 9acToTa BBIMAaICHUS ocanakoB ¢ M>50 mr/im He
npesblimana 5%.

B memnom, copepxkaHue HOHOB, BBIPOKEHHOE
BEJIMYMHOW MUHEPAIH3alUH, CHU3HIIOCH [0 CpaBHE-
Huto ¢ 2018 1. B ocagkax Apkruueckoro u Cubup-
ckoro cekTopoB Ha 23% u 29% COOTBETCTBEHHO H
yBEeNUUMIOCh B THXOOKeaHCKOM cekTope Ha 9%
(puc. 4.40 a).

CHmKeHHe MUHEpaau3allid OCaAKOB B ATIaH-
TUYECKOM CEKTOpE MPOU30LLIO B OCHOBHOM BCIEJ-
CTBHE YMEHBIICHUSI COJACPKAHUS TUAPOKapOo-
HaTOB, B CHOMPCKOM — yMEHBIIEHHS COJIEpIKaHUSI
cynehatoB u xmopumoB (puc. 4.41). B memom 3a
nepuon 2015-2019 rr. KoHUeHTpauuu Cyib}aTos,
XJIOPUIOB U THAPOKAapOOHATOB, KOTOPHIE B CyMMeE

nmator 50-70 % MuHEpanHm3anud OCAJKOB, OBLIN
MOJBEPKEHBl HAaNOOJIBIIUM M3MEHEHHUSM IO BCEMY
APKTHYECKOMY PETHOHY.

CpenHeB3BELICHHBIE KOHLIEHTPALUU a30TOCOEp-
JKalllUX COENIMHEHUH B ocazkax APKTHKH 3a MEPUOJT
2015-2019 rr. BapsupoBamm ot 0,5 mo 1,0 Mr/m ms
NO;3™ u ot 0,2 go 0,8 mr/n s NH4+. Jns ocankoB
ADPKTHUYECKOTO PErnoHa XapakTepHO CHIXXEHHUE a30-
TOCOACPKAIMX COCIMHEHHH M0 CPaBHEHHUIO C
2018 r. B cpennem B 1,5-2 paza. Jlonst a30THBIX coe-
JUHEHUM B ocajkaXx ApKTHUECKOrO peruoHa B
2019 r., xak mpaBuito, He mpesbimana 10 % ¢ mpeoo-
JaJlaHeM HHUTPATOB HAaJ COAEp)KaHWEM aMMOHHS
npubIMm3uTeTbHO B 2-3 pasa. Cpeaw KaTHOHOB B
XCO ApKTHUYECKOr0 pernoHa NpeBINpPYyIOT KaJIbIUH
W HaTPHH, 3a UCKIIIOYEHHEM ocakoB Hopuibcka, rae
JIOMUHHPYIOIIMM KaTHOHOM SIBJISI€TCS MarHui.

N3menenne comepxaHus cynbhaToOB M THIPO-
KapOOHATOB TOBJIEKIO 3a coOoil m3MeHeHne pH
ocankoB (puc.4.400). B TuxookeaHCKOM CEKTOpe
KHCIIOTHOCTh OCaJKOB IO cpaBHeHHIo ¢ 2018 .
yMmenbmnach Ha 0,3 ex. pH. [Ins ocankoB ApKTu-
yeckoro 1 CHOMPCOro CEKTOPOB XapaKTEpPHO HE3Ha-
YUTENbHOE yBeNMmueHue kucioTHocty Ha 0,1 exq pH.
Ha teppuropun Apktuku BenmuuHa pH MecauHbIX
mpo6 ocaakoB B 2019 r. mamensiacek ot 4,8 (Myp-
MaHck, [lanyH, Apxanrensck) 1o 7,9 (Hopunbck).

Bia:kHble BbINaJeHUs] cepbl, CYyMMAapPHOIo
a30Ta ¥ CyMMbI HOHOB B APKTHY€eCKOIi 30He.

Cpennue 3a 2019 r. 3HayeHHs BbINAACHUI C
ocagkamu cepbl (S), cymmapaoro asora (ON) u
cyMMbl HOHOB (P) mo permonam ApKTHKH TpuBe-
neHbl B Tabnwre 4.19, a 3a nmepuox 2015-2019 rr. -
Ha puc. 4.42.
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AHanu3 NpPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEU
pacnpeeneHus BIaXXHbIX BbIAJEHUNA CEpPhI ITOKa3al,
YTO YPOBEHb I'OJIOBBIX BBINAJAECHUIN CBSI3aH C YCJIOBU-
SIMH PacIOJIOKEHHs CTAHIIMU U aKTUBHOCTU BOJIM3H
He€ XO34MCTBEHHOMU JesaTenbHOCTU. B pailione Myp-
MaHCKa CyMMapHOe BblazeHne Bcex HoHOB (P) c
ocaakamu B 2019T. cocrtaBuno 15,8 T/KMZ/FOL[, B
patione Huxkens - 7,7 T/kM%/rox. B Cubupckom cek-
TOpEe MAaKCUMaJIbHbIC BHINAJACHUS ObLUIN HA TEPPUTO-
puu Jukcona - 9.8 T/kM>/TOR U B Hopunbcke -
54,3 /km*/ron.  OBwiee  rogoBoe MTOCTYTUICHUE
BeriecTB ¢ atMochepHbMU ocaakamu B 2019 . 6p110
HauMEHbIIMM B THXOOKEaHCKOM ceKTope ApKTHKH,
3a uckimovenueM ct. Krocrop — 14,8 T/kM%/TOLL.

't
=)

Munepaausauns, mr/i

S B oo
= Tuxooxearncxuii

B Amnarimuvecxkuii W Cudupcxuil

Jns apktudeckux cTaHuui ocobeHHoctH Hop-
MHUPOBaHHA HWHTCHCHUBHOCTU BI)IHa)IeHI/Iﬁ KHCIIOTO-
00pa3yIoluX COCTUHEHUH Ha IOJCTHIAIONIYIO
MMOBEPXHOCTh BBIPAKAIOTCS IPU 3HAYMMOM BIHSIHUH
KOHIISHTpAIIHii 3TUX BemlecTB. bosee BhICOKHE KOH-
LEHTpalUU KUCIOTOOOPa3yIOMUX BEHIECTB B OCa/l-
Kax 00yCJIaBIUBAIOT 00Jice BRICOKHE MX BBIMAACHUS.
B pernonaipHOM MaciiTadbe Mpu CPaBHUMBIX 3HAYE-
HUSX KOHIEHTPAIMi KUCIOTOOOPAa3yIOIIUX COCIU-
HEHWH BETMYUHBI WX BIQXKHBIX  BBIMAJACHUI
OTPEJENAIOTCS OCOOCHHOCTSIMU BJIMSHUS KOJHYE-
CTBa OCAJIKOB.

MakcuMyM BBIMIAJICHUST CEPBI C OCATKaMHU ObLI
OTMEYeH B Haubosee 3arps3HeHHOM ITyHKTe ApPKTH-

pH

55

5.0

2015 2016 4,5

W Amnanmuyveckuii W Cubupcxuti W Tuxooxearcxuil

Puc. 4.40. I13menenne cpegHeB3BemeHHON MuHepar3anui (a) u pH (0) ocagkoB Apkrudeckoro perrona, 2015-2019 rr.
Ipumeuanue: oannvie no Amaanmuyeckomy pecuony paccuumarsl bes cm. Mypmarnck u Huxens,
no Cubupcrxomy 6e3 cm. Hopunsck u /luxcon, a no Tuxookeanckomy 6e3 cm. Krocrop

Amaanmuqeckuil Cudupcrui
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2017
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HHETpaT Mcymedar WxiuopH M rEApoKapOOHAT muTpar Mxiopuny Mcymsdar M rEgpoxapboHAT
TuxoorxeaHcKuil
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-
= HHTPAT
< 4.0
3 3.0 - BxtopHI
E- ’7v0 B
2 < ¥ cyasdar
5 1.0
e 0.0 N rHIpOKapOOHAT

2017

Puc. 4.41. I3meHeHue 1o ceKTopaM KOHIIEHTPAIIN OCHOBHBIX HOHOB B 0caJKaX ApKTHYECKOro perrmoHa, 2015-2019 rr.

2018

2019

Ipumeuanue: oanuvie no Amaanmuyeckomy pecuony paccuumarsl bes cm. Mypmarnck u Huxens,
no Cubupcromy 6e3 cm. Hopunsck u /[uxcon, a no Tuxookeanckomy 6e3 cm. Krocrop
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4. KomnnekcHasi oueHKa cocCmosiHUsT OKpyxaroulell cpedbl omOeribHbIX Pe2UOHO8 U MPupOodHbIX meppumoputi

ku — Hopmbcke (9,1 T/KMz/FOL[). st 2019 1. xapak-
TEPHO TIOBCEMECTHOE MpeoOiafaHne BBIMAACHUIN C
ocankaMu cepsl (S) Hax cymMmMmapHBIM a30ToM (D N).

Hns Cubupckoro n THX0OKEaHCKOTO CEKTOPOB
HAMETWJIaCh TEHJACHIMS YMEHBIIEHHS BIaXKHBIX
BBIMAJIEHU Ccepbl, UYTO SBISAETCS CJIEICTBUEM
YMEHBIICHUS COAEepKaHUs CyIb(paToB B OCAAKAX.
[To cpaBuenuto c¢ 2018 r. Bra)kHble BBINAJACHUS
cepbl CHU3WINCH B 2 pa3a B Cubupckom u B 1,5 paza
B TuxookeanckoMm cekTtopax (puc.4.42a). Jns
ATIaHTUYECKOTO CEKTOpa BBHIMAJIEHUS CEphl, Kak
npaBwiio, He npesbimany 0,4 T/KM2/TOLL.

Jlns Bcero ApPKTUYECKOTO pEeruoHa OTMEUYEHO
CHIDKEHHE BBITIAJICHNS CYMMapHOTO a30Ta C Oca/l-
kamu 1o cpaBHeHuto ¢ 2018 r. (puc. 4.42 6), uto
CBSI3aHO CO CHIDKEHHEM KOHIIEHTPAIMHA HUTPATOB U
aMMOHUS. MakCuMalbHbIi YPOBEHb IOCTYIUICHHS
CyMMapHOTO a30Ta ¢ ocamkamu 3a mepuon 2015-
2019 rr. xapakrepeH mias1 CHOMpPCKOTO CEKTOpa
(0,33 T/KMZ/FOIL), MUHAMAJIBHBIN - 1019 THUX00KeaH-
ckoro (0,05 T/KMZ/FOL[).

I'omoBoe mocTymieHHe BemecTB ¢ atMocdhep-
HbIMU ocagkamu B 2019 1. cHU3UIOCH Ha BCeil Tep-
putopun  Apktuku  (puc. 4.42 B). Crenyer
OTMETHTh TPEHJ CHIDKCHHS CYMMAapHBIX BBINaJe-
HUH ¢ 0cagKaMH, HAMETHUBIIHICS B ITOCIeaHNAC 2-3
rona. Ilo cpaBaenuto ¢ 2017 r. B ApKTHYECKOM U
TUX00KEaHCKOM pEernoHax roJoBO€ MOCTYIJICHUE
BEIIIECTB COKPATWIOCh B cpeaneM Ha 30-35 %, a B
Cubunpckom cextope - Ha 15 % 1o cpaBHEHHIO C
2018 r.

3arpsi3HeHHe ¥  3aKHCJEHHE CHEKHOIO
NMOKpPoBa B ApkrTHyeckoii 30He Poccuiickoii
Denepaunu

MOHUTOPUHT XHMHUYECKOTO COCTaBa CHEXKHOTO
nmokpoBa (XCCII) B Apkruueckoit 30ue (A3) PO 3
OCYIIECTBIISIICS 110 JaHHBIM 62 IyHKTOB HaOJIOMIC-
Huit (ITH), koTopsie pacnpenenstorcs o 8 cyobek-
tam P® B EBpomnetickoii (ETP) u Azuarckoii (ATP)
Teppuropusix Poccun.

B cHEXXHOM TOKpOBE OIPENEeIsTUCh KHCIOT-
HOCTH (BOJIOPOIHEIN TTOKa3zaTens pH) 1 KoHIIEHTpa-
MM OCHOBHBIX HOHOB, M3 KOTOphIX B (030pe
NpeAcTaBlIeHbl CylbhaT-uoH (SO42'), HUTPAT-NOH
(NO3") 1 nOH aMMOHUS (NH,).

Ha pucynkax 2.24 — 2.26 pa3nena 2.3.6.1 noxa-
3aHBI KapThI-CXeMBI TIOKa3areisi pH u MHTeHCHBHO-
CTH BBITIAJIEHUS CEPHI M a30Ta Ha CHEXXHBIM MOKPOB
B pernoHax P®, mocTpoeHHBIC IO JaHHBIM HAOJIO-
nenui Ha cetu XCCII B 2019 1.

B 3umumit nepuon 2018-2019 rr. na 80% Bceit
tepputopun A3 PO Habmoxanace 61am3kas K (GoHO-
BbIM 3HAUEHUSIM UHTEHCHBHOCTb BBITIAJICHUSI CEPhI Ha
CHEKHBIN TIOKpOB — 10 20 KI/KM>Mec. 3arpsizHeHHe
cynmshatamu B auamazoHe ot 20 mo 40 KI/KM2Mec.
XapakTepHO Ui ceBepHOU 4actu KpacHosipckoro
kpas (30 KI/KM2-MeC.) U 1isi PecrryOmku Kapenus

(33 KF/KMZ'MCC.). WMHTEeHCHBHOCTE BHITIAZICHUS CEPHI
Ha CHEXXKHBIN TTOKPOB >40 KI/KMZMec. HaGII01anoch
TOJILKO Ha TEPPUTOPUH OO0JIafaroIield pa3BUTON
MPOMBIIUIEHHOCTEI0 MypMaHckoit obmactu (44 xr/
KMZ'MCC.).

[TokazaTenn WHTEHCHMBHOCTH BBITIAJIEHUS a30Ta
OBUIM pacCUYMTaHBI JJISi CyMMBl MOHOB HHUTpaTa U
aMMOHHUA. DTOT TOKa3aTelb B CHEKHOM MOKPOBE
P® cocrasmsieT MeHee 24 KI/KM>-Mec. MIPaKTUYECKU
JUIst Bcel TeppuTopuu Asuarckoi uactu PO,
UCKJII0Yas CeBepHylo 4YacTh KpacHospckoro kpas
(88 Kr/KMz-Mec.). Teppuropun Pecrybnmuku Kape-
mas (33 KF/KMZ'MCC.) U ApXaHTEeIbCKOW 00J1acTH
(49 KF/KMZ'MCC.) C HWHTEHCHUBHOCTBIO BBITIAICHUS
a30Ta BbIle 24 KI/KM>*MeC. 3aHHMAIOT 0O0JIBIITY IO
gacts A3 ETP.

[IpaxTruecku Ha Beelt Tepputopun A3 PO cpen-
HEMECAYHBIN Nokaszarens pH no pernonam B 3uM-
Huit nepuoj 2018-2019 rr. Haxoawics B mpeaenax
5,5-6,5 enunuil. VIckiiroueHue COCTaBIISIET TEPPUTO-
pusi UyKOTCKOTO aBTOHOMHOTO OKpyra ¢ MaKCH-
ManbHBIM moOKazaTenem pH B A3 PO — 6,9, rae
NoJIeNIauMBaHie o0ecrieunBaeTcs 3a cu4eT OIn30-
CTH HEe3aMep3aroIIero Mops U BHICOKOI KOHIIEHTpa-
[IUU TUAPOKAPOOHATOB B CHEXKHOM TTIOKPOBE.

Ouenka 3arpsizHeHust aTMmocgepHOro Bo3ayxa
B IopoJax M HACeJeHHBIX MYHKTaX ApKTHYe-
cKoi 30HbI Poccuiickoii Denepanun

MOHUTOPUHT 3arps3HEHHs] aTMOC(HEPHOTO BO3-
nyxa Ha A3P® ocymectBiserca B 18 ropomax u
mocenkax (tabnwma 4.20) Ha 27 CTaHIMAX TOCymap-
CTBEHHOU HAOIIONATEIILHON CETH U HAa 7 CTAaHIUIX
TEPPUTOPHAIILHON CUCTEMBI HaOroieHnit MypmaH-
ckoii obnactu. B rr. IleBeke 1 AHaneipe Ha 2 cTaH-
[UAAX TPOBOAATCS HAOIIOMCHUS IO COKPAIICHHOM
mporpamme. B moc. Tukcu mpoBoasTcst HaOIIOIE-
HUS 32 COJEpXKaHWEM B BO3JyXe 3arps3HSIOMINX
BeniecTB Ha (H)OHOBOM ypoBHe. B menomM npoBoasTest
HAOIIOJICHHS 32 KOHICHTPAIMSIMH B aTMOC(HEpPHOM
BO3MyX€ 23 3arps3HSAOMUX BEIIECTB, BKIIIOYAS
ra3oBble M a’pO30JbHBIE NMPHUMECH, B TOM YHCIIE
TSDKEIIbIE METaJLIbI.

B nacenmennsix myHkTax A3P® nHabmromaercs
TEHJEHUUSI K YMEHBLICHUIO YPOBHS 3arps3HEHUs
atMoc(epHOro BO3AyXa 3a MOCJICIHUE NATh JIET.
Bwmecre ¢ Tem, oTMeuaeTcs yBelndeHne KOHIIEHTpa-
it 6en3(a)mupeHa B Apxanrenbcke, HoBogBuHCKe
u 1. Hukens, nuokcuaa cepsl — B MoHYeropcke

ITo pesynbraram aHaiau3a ToOKaszaTeseil 3arpss-
HeHus Bo3ayxa B ropogax A3P® B 2019 r. kaue-
CTBO  BoO3AyxXa 9  HaceleHHBIX  IIYHKTOB
XapaKkTepu3yeTcsi HU3KUM YPOBHEM, ApPXaHTeJbCK,
Huxene u HOBOJABMHCK —  MOBBIIICHHBIM,
Hopunbck —  ouens BbICOKMM  (Tabmmia 4.20).
Hopunbck exxerogHo Bitodaetcs B [IpuopuTeTHbIM
cnucok ropogoB Poccun ¢ HanOompmMM ypoBHEM
3arpsi3HEHMS C YY€TOM 3HAUUTENbHBIX 00BEMOB BBIO-
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4.3. Apkmuudeckasi 30Ha Poccutickol ®edepauyuu

Taoauna 4.19. Cpennee 3HadeHHe (YMCIUTENb) U AUANIA30HbI (3HAMEHATENb) BBITAICHUN CEPBl, a30Ta U CyMMBI HOHOB
¢ atMoc(epHBIME OocaKamMu B Apkrudeckoii 3oue P B 2019 .

Buimaaennst, 1/xm/roj

S | NO | NH) | XN | P N(H]
Cexrop A3P® q, MM oo S/Y N
2 NiO]
T/KM~/TOT
A o 671 0,50 0,10 0,08 0,18 57 2,1 3.7
THAHTHACCKIH | o in 827 | D.20— 144 | 0,01— 0,37 | 02— 029 | 005-043 | 24— 158 | 01— 101 | L1— 162
o 550 248 0,13 0,21 0.3« 13,1 1.6 5.0
Cubupckuit
354 —BB3 0,21 — 946 10— 014 | 0,13 — 040 | 26— 054 | 51— 543 1.0—28 0,8 — 168
T - 216 034 0,03 0,18 0,20 6.6 6.2 15
MXOOKCAHCKIH 174 — 254 0,11 — 0,79 0,02 — 0,03 0,02 — 046 | 0,04 — 049 2,2—148 0,7 — 15,7 16—25
1.0 04 -
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8.0

6)

A
=)

b
(=]
I

[
[=]
I

o
=)

5015{20151‘2017{2018"2‘01'9{

ATIaHTHIECKHH
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CHOHpCKHE THXOOKeaHCKHIT

Puc. 4.42. MexXrogoBo# X0/ BIaXHBIX BbINaJAEHUN cepbl (a), CcyMMapHOro azorta (0) 1 CyMMbI HOHOB (B)

Ha TePPUTOPUHN APKTHUKH

Tpumeuanue: dannvie no Amnanmuueckomy pecuony paccuumanut 6e3 cm. Mypmanck u Huxenv,
no Cubupckomy 6e3 cm. Hopuavck u [Juxcon, a no Tuxookeanckomy 6e3 cm. Kiociop

Tabuuna 4.20. YpoBHU 3arpsa3HeHus Bo3yXa B HaceneHHbIX MyHKTax A3P® B 2015-2019 rr.

Face/ICHHBIC TyHKTHI YpOBHHU 3arpsi3HEHHS] BO3AyXa

2015 2016 2017 2018 2019
r. AHagpIph, YykoTckuit AO H/0 H/0 H/0 H/0 H/O
r. Anarutel, MypmaHckas 00J1. H H H H H
r. ApxaHrenbck, ApxaHreiabckas 001. 11 11 H 11 11
r. BopkyTa, Pecriy6nuka Komu H H H H H
T. 3anossipHelid, MypmaHckas 00JI. H H H H H
r. Kanganakma, MypmaHnckas 0071. H H H H H
r. Kuposck, Mypmanckas o0 H/O H/O H/O H/O H/O
r. Kona, Mypmanckas o011 H/0 H/0 H/0 H/0 H/O
r. Monueropck, MypmaHckast 00:1. H H H H H
r. Mypmanck, MypmaHckas 0011 H H H H H
nrt. Hukens, MypmaHckas o01. 11 11 11 H 11
r. HoBoaBHHCK, ApXaHrenbckas o011 H H H H II
r. Hopunsck MO, KpacHosipckuit kpait OB OB OB OB OB
r. Oneneropck, MypmaHcKkast 0071. H H H H H
r. [lesek, Uykorckuit AO H/O H/O H/O H/O H/O
r. Canexapn, SImano-Heneuxuit AO H H H H H
r. CeBepoABHHCK, ApXaHrenbckas o011 H H H H H
noc. Tukcy, pecriy6nuka Caxa (SIkyTust) H/0 H/0O H/0O H/O H/0

VYposnu 3acpazuenus 6o30yxa: H — nuskuil, I1 — nosviuennulii, B — evicokutl, OB — ouens bicoKuil, H/0 — He onpeoeieH.
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4. KomrnekcHasi oyeHKa coCmosiHUsi OKpyxkarouwiel cpedbl 0mAesibHbIX pe2UOH08 U MpUpOoOHbIX meppumopuli

POCOB JUOKCHAA CEphbl. YPOBEHb 3arpsi3HEHUS B 5
HACEJICHHBIX ITyHKTaX He ONpEeesIeH U3-3a HeJl0CTa-
TOYHOro 00beMa JAaHHBIX HAOJMIOACHUH WM KOJIHU-
YecTBa U3MEPSIEMBIX BELIECTB.

CpaBHUTENBHBIN aHaIU3 CPEIHETOJIOBBIX KOH-
I_ICHTpaHI/Iﬁ 3arpsA3HArOmurX BEIIECTB B TOpoJax
Poccun B nenom u Ha tepputopun A3P® 3a 2019 1.
npefcTaBieH Ha puc. 4.43.

Bo Bcex paccMaTprBaeMBbIX FOpPOAAxX CpPEeIHEro-
JIOBBIE KOHLIEHTPALIUN 838€ULCHHBIX GeleCTng HUKE
INAKc.c. (puc. 4.43 a). B Bopkyre cpennsis 3a roj
koHnentpanus cocrapmser 1 I1[Kc.c. u mpeBbI-
maer cpenHee 3HaueHue no P®. B ocranbHbIX
ropogax cpenHue KoHueHtpauuu Hwxke IIJJK u
cpeaneil mo ropomam Poccun. MaxkcumanbHas
pa3oBas KOHIEHTpalHs B3BEHICHHBIX BEILECTB
cocTaBisiia 3,2 TIAKM.p. B Hopunscke,
2,2 IIAKm.p. — B Amarurax, 2 I[TIJIKm.p. — B Bop-
KyTe. Takke KOHIIEHTpaLuy B3BCILICHHBIX BEILIECTB

a) 5

BopxyTa N
Cpemnaz npo Po N
Hopuascx
Anamps
Ceseponsmmcx
Mypuagck
Canexapx
AnaTuTa
ApxaHreIbcK
Kuposcx
Oneneropex
HosonsHECK
Morweropex
3amonspHEs
Huxems
Tlepex
Kona
Kanmzazaxma |
0 0.1

Qe MTAE

npesbimany 1 ITJIKM.p. B Apxanrenscke, Kupos-
cke, HoBopBuHCKe 1 CeBepOIBUHCKE.

B 7 ropogax Ha A3P® cpenHeronoBbie KOHICH-
TpauK OUOKCUOA cepbl TIPEBBIIATH CPETHEE 3HAUE-
HHE TI0 CTpaHe, HauOOmbpIIag KOHIIEHTPAIHs,
2,5 IIKc.c., 6buta 3adukcupoBana B Hopuibcke, B
ocranbHbIX roponax — Hke [1JIKc.c. (puc. 4.43 6).
MakcuManbHbIe Pa30BbIe KOHIIEHTPAIMU IHOKCHIIA
cepol npeseimanu [1JIKm.p. B 4 roponax, B 1. Hu-
KeJb 10 IaHHBIM HEMPEPHIBHBIX HAOMIOACHUH OTMe-
qajock 3 ciyyass BBICOKOIO 3arpsi3HEHHs BO3AyXa
(>10 IIAKwm.p.), B Hopunbcke MakcuMaibHas KOH-
neHTparus gocturana 9,6 I1JIKm.p., B MoHderopcke
u 3anomapaom — 4,5 IIJIKm.p. B 3anonspaom u
Hukene mnoBbIlICHHbIE KOHUEHTpAMU AUOKCUAA
cepbl B aTMOC(epHOM BO3IyXe CBSI3aHBI C BBIOPO-
camu ot mpemnpusatuii AO «Kombckas ['MK», B
Hopunscke — 3D IIAO «I'MK «Hopunbckuit
Huxkenby.

Hopuasck

3anonspHEsm
Huxens
Tlesex
Karnganaxma
Momgeropex
Koma
Cpexnzx mo P$

Mypuanck

Canexapx

BopxyTa
CeseposncK

Oxnereropcx
HosomsurcK
Kuposcx

Apxamrenscx
AnataTat

ARanups
0)

o

0.05  qgp mri?

I TKc.c.

Canexapn
Apxasrenscr
Hozomsmmex
Cpex=ss mo P9
Momzeropex
Hoprmecx
Koma
3amonspssdt
Cesepozzmmcs
Anarera
Bopsyma
Mypaasex
Kapozex
Oneseropex
Huzem
Kazmzanasma
Tlezex:
Azamps

3
Qpe MTE?

ol SEEZ
s
I.

(=]

r)

c?nl, wmr/a?

I IKc.c.

0
W IHOKCHT a30Ta
Boxcux asora

T

x) 0.0

10 gy IIK

Cpexsas mo P&
Hemem
Amamers
Hopamcx
Apxazremck
Hozomsemcx
MypMascs
Mozmeropes
Kamranasma
Bopzyra
Canexapa
Cezepomsack
Tlezex.
Oxeseropex
Koma
Kapozcx
3anonsp=snz
Asmamms |

€) 0.0

1.0 qcp. mBIAE

Puc. 4.43. Cpenare 3a To/1 KOHIIGHTPAINH: B3BEIICHHBIX BEIIECTB (a), AMOKCHAA cepsl (0), okcuaa yraepona (B),
¢dopmansaeruna (r), Aeps MI‘/M3, JMOKCHJIa ¥ OKCHJIa a3oTa (1), Aeps TIJIK,
6ens(a)mupena (e), qp, HI/M, B roponax A3P® u B nenom o Poccum B 2019 1.
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4.3. Apkmuueckasi 30Ha Poccutickoli ®edepayuu

Bo Bcex ropomax cpegHErogoBble KOHIIEHTpa-
u oxcuoa yerepooa ovumm Hwke I11Kc.c. (puc.
4.43 B). Bmecte ¢ Tem B rT. ApXaHrenbck, HoBo-
nBuHCK M Canexap] KOHLEHTPALMU OKCHJA yTIe-
polla MpEeBBIIATN CpefHIo Mo ropoaam Poccun,
YTO OOYCJIOBJICHO BIUSIHUEM BHIOPOCOB MPOMBIII-
JIGHHBIX NPEANPUATUN U aBTOTpaHcHopTa. Makcu-
MaJbHbIE pa30BbIe KOHIIEHTPAIINN OKCHJIA YTIIepoa
npesbimany [IJIKM.p. B 3 ropoaax ¢ MakcCUMyMaMu
B Bopxyre — 2,2 u Canexapne — 1,4 [I1Kwm.p.

B r. MoHnderopcke cpeaHeronoBas KOHLEHTpPA-
uust Gopmanbaernga Obuta Belle cpeaneit mo Poc-
cum u coctaBmna 1,3 I[1JIKc.c., B . HoBoaBuHCKE
COOTBETCTBOBAJIA CPEAHEMY 3HAYCHHWIO IO CTpaHe
(puc. 4.431). B Apxanrenbcke U MoHYEropcke
MaKCHMAaJbHBIC Pa30Bble KOHIEHTPAaUUH (opMaib-
neruna npessimanu [[IKM.p. u cocraBmsuim 1,4 u
1,1 ITAKM.p. COOTBETCTBEHHO. YUHTHIBAs IPEK-
moro I171Kc.c. (0,003 MF/M3) dbopmManpaeruaa, BO
BCEX ropojax, TJie MPOBOIATCS H3MEPEHUs, CpeTHe-
rojoBasi KOHIEHTpAIUs TIPEBhIIANa CAHUTAPHO-
TUTHEHUYECKUI HOPMAaTHB.

Bo Bcex paccMaTpuBaeMbIX ropojax CpeiHero-
JIOBBIE KOHIIEHTPALUU OUOKCUOA A30ma He TIPEBBI-
mwanu [IJIKc.c. u cpenHee 3HaYeHUE IO TOpoJam
Poccuu (puc. 4.43 ). B Hopunscke u Koie cpente-
TOJIOBBIE KOHIIEHTPAIIUH OKCUOA A30Mma TIPEBBITIIAIN
cpeaHee 3HauYeHUE Mo cTpaHe. B ocTanbHBIX ropo-
JaX CpeaHHe KOHIEHTPAIMH OKCHIAa a30Ta HIKE
CpelHero 3HadueHus 1o ropogam P®. B ApxaHrens-
cke 1 Hopuibcke MakcuManbHBIE Pa30Bble KOHIIEH-
Tpanuu Juoxcuda azoma npepbimaanu [IIKm.p. u
coctramsuin 1,4 u 2,7 [IIKM.p. coorBeTcTBeHHO. B
Hopuibcke MakcumanbHas pa3oBas KOHLEHTpAIUsS
oxcuoa azoma nocturana 1,8 TIJIKwm.p.

Bo Bcex ropozax, rie npoBoAATCS HaOIOACHUS,
CpelmHHME 3a TON KOHIEHTpAIlMH oOen3(a)nupena
HWDKE CPEIHEro 3HaueHus 1o ropojgam Poccuu u He
npesbimrany [1/[Kc.c. (puc. 4.43 e). Bo Bcex ropo-
nax, kpome BopkyTtel u Canexapaa, HaunOoJblnue
CpeaHeMecsSYHbIe KOHIEHTPAINH TPEBBIIIAIN HOP-
MaTHB C MaKCUMyMOM B ApXaHrelnbCcke —
4.9 TIIK, Hukene — 4,4 [TIJIK u Monyeropcke —
3,0 [IAK. B HoBoaBuHCcke Hanbonplias cpegHecy-
TOYHAs KOHIIEHTpanus OeH3(a)nupeHa IoCTHTala
52,8 IIJK, B Apxanrenscke — 29,8 I1JIK, B CeBe-
ponBuncke — 5,9 ITIK.

Ha puc. 4.44 orobpakeH TOJ0BOI XOI KOHIICH-
Tpammii OeH3(a)iipeHa B Topojax MypMaHCKOM
obnactu u apyrux roponax A3P®. Cpennemecsuy-
HbIe KOHIIEHTpanuu OeH3(a)IupeHa, MPeBbIIaroIe
INAOK, Obutn oTMeueHbl: B ropoaax MypMaHCKOH
obnactu - B siHBape, ¢eBpaie, HosOpe U Aexabpe, B
ApxaHrensCKe - B StHBape U Aekadpe, B HoBoasuHCKe
— B ceHTs0pe u sHBape, B Hopuiscke — B Mae u
HOs10pe, B CeBepoABUHCKE — B SIHBape.

5 qcp
e A TATHTEL
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Puc. 4.44. T'onoBoii xox 6eH3(a)upeHa B ropoax
A3P® B 2019 1., qep, HI/M

N3mepennst KOHIIEHTpAIM cepogodopoda Tpo-
BOIATCSL TOJBKO B IT. ApxaHrensCk, Bopkyra,
Hooasunck u Hopunsck. B 3 roponmax ormeua-
JMCh MaKCHMaJIbHBIE Pa30Bble KOHIIEHTPAIH CEPO-
BojJiopoja, npesbimatome IIJIK: B rr. Hopuibck
(9,4 TIAK)Y, Hopomsunck (3,2 TIJIK) u ApxaH-
renbek (3 TTAK).

B cBs3u ¢ BBRIOpOCaMH ApXaHTEIBCKOTO IICIT-
JFOJIO3HO-OyMaKHOTO  KOMOMHATa, PAaCHOI0XKEH-
Horo B I. HoBonBHHCK, B IT. Apxanrensck 1 Hoo-
JIBUHCK TPOBOAATCS HAaOIIOJCHUS 32 KOHIICHTPAIIH-
ssMu MeTwiMepkantaHa. B 2019 r. npeBbllieHuit
CaHUTAPHO-TUTUEHUISCKUX HOPMATHUBOB JaHHOM
npuMecH He OBLIO 3apEeTHCTPUPOBAHO.

B rr. Apxanrensck u MypMaHCK NpOBOZSTCS
HAONIOZICHNS 3a KOHIIEHTpPAIMsIMHU OeH30J71a, KCH-
Jo7a, Toiryosia u aTrinoensona. B 2019 r. mpesbirre-
uuit [1/IK ykazaHHBIX apoMaTHYECKUX YTJIEBOIOPO-
JI0B He OBLIO 3aperuCTPUPOBAHO.

B r. Kanpanakma KOHIEHTpaluu (TOPUCTOTO
BOJIOpOJIa, TTOCTYTatoIIHe ¢ BeiOpocamu Kanmamakmi-
CKOT0 aJIIOMHHMEBOTO 3aBoj1a, He mpeBbimany [T/IK.

B 10 ropomax A3P®, rne mpoBoastcs Habmose-
HUS 32 KOHIICHTPAIMSMH TSDKENBIX METaJIOB, B
2019 r. npesimenuii [1JIK #e 6110 3adukcrupoBano.

3arpsi3HeHHMe TOBEPXHOCTHBIX BOJ B APKTH-
yeckoii 30He Poccuiickoit @enepauun

IloBepxHOCTHBIE BOABI ApKTHYECKOI 30HBI Poc-
cuiickoi Denepanuy 10 CPABHEHUIO C BOJAMU JPY-
rux teppuropuii P® xapakrtepusyrorcs Oonee
HU3KUM YPOBHEM 3arpsi3HeHHOCTH. OJHAKO B Mec-

D) 3Hauenne OPHUEHTUPOBOYHOE
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TaX HWHTCHCUBHOM DKOHOMHYECKOM M XO3SMCTBEH-
HOW JAEATeNPHOCTH Ha TEPPUTOPUH APKTHUYECKOM
30HbI Poccuiickoii Denepaiiuu psiji BOIHBIX 00BEK-
TOB XapaKTEPU3YIOTCS BBICOKHM YpPOBHEM 3arpsz-
HEHHOCTH BOJBI.

AHanu3 pe3yJIbTaToB HaOJIOICHUN THIPOXUMHU-
gyeckoil cetu Pocrumpomera B Teuenune 2011-
2019 IT. cBHIETENBCTBYET O CTAOMIN3ALH BBICO-
KOI'O YPOBHS 3arpsi3HEHHOCTH BOJIbI MaJbIX PEK
Mypmanckoit obnactu. Hanbonee BHICOKMM ypOB-
HEM 3arpsiI3HEHHOCTH BOJbl B MHOTOJIETHEM IIJIaHE
(«rpsi3HAA» - «IKCTPEMAIBHO TPSI3HAS») OLICHHBA-
I0TCd pekn Ha Tepputopun Smano-Henemnkoro
ABtoHomHoOTO OKpyra — Hageim, Ilyp, Tas.

Bomer pex Apkrudeckoil 30HBI PecmyOnmku
Caxa (SIxkyTms), yCThEBBIE yYacTKH peK OacCceifHOB
JleHbl 1 SIHBI B MHOT'OJIETHEM IIJIAHE XapaKTepU3y-
€TCsl KaK «3arpsi3HEHHBIEY.

Bbicokue u 3xcTpeMaJibHbIe YPOBHH 3arpsi3He-
HHSI NIOBEPXHOCTHBIX BOJA APKTHYecKoi 30Hb1 PD

B 2019r. skcTpemManbHO BBICOKHE YPOBHHU
3arpsi3HEHUs (3B32)) MTOBEPXHOCTHBIX BOJ ApKTH-
yeckoil 30HbI Poccuiickoit depepaiiii 0OTMEUanrch
Ha 29 BogHBIX 00BekTax B 151 ciayyae (B 2018 . -
83 cmywyas Ha 17 BOOHBIX OOBEKTAax), BBHICOKHE
YPOBHH 3arpsi3HEHUS (B33)) - Ha 36 BOJHBIX 00OBEK-
tax B 172 cmyqasx (B 2018 r. - 146 cirywaeB Ha 23
BOJHBIX o00bekTax). CremyeT OTMETHThb, YTO B
2019 r. Mo CpaBHEHUIO C MPEABIAYIINM T'OI0OM CyM-
MapHoe koaudecTBo B3 1 DB3 moBepXHOCTHBIX BOJ
yBenuumiiochk Ha 41% (puc. 4.45).

[ —p3 B3 Bcero

NUHeHbIN TpeHp, (Beero) |

2014 2015 2016 2017 2018 2019 ol

Puc. 4.45. [lunamuka konuuectsa ciaydaeB B3 u OB3
MOBEPXHOCTHBIX BOA ApKTUUECKOW 30HBI PD

Bomabsie 00beKTHI APKTHYICCKOW 30HBI YPE3BBI-
YalHO YA3BUMBI K JICGUCTBUIO 3arps3HAIONINX
BEIIECTB B CHIIy 3aMEJJICHHBIX MPOIECCOB CaMOO-

2 OKCTpeMaIbHO BBICOKOE 3arpsi3HEHHE TOBEPXHOCT-
HBIX BOJl — YPOBEHb 3arpsi3HeHus, npesbimaromuii [I1K B
5 u Gonee pa3 i BemiecTB 1 M 2 KIIACCOB OMACHOCTH U B
50 u Gosee pa3 s BeniecTB 3 U 4 KIaccoB

3) Bricokoe 3arps3HeHUe MOBEPXHOCTHBIX BOJ —
YpOBEHb 3arpsi3HeHus, npesbimatomuii [1JIK B 3-5 pas
JU1st BemiecTB 1 u 2 kiaccoB omacHOCTH, B 10-50 pa3 amns
BeriecTB 3 u 4 xiraccos, B 30-50 pa3 s HepTenpomyk-
TOB, (DEHOIIOB, HOHOB MapraHiia, MEIX U Kee3a

yuieHusi. OCHOBHOE 3arpsi3HEHHE BOJHOW CpElbl
CBS3aHO CO CIEAYIOUIMMH WCTOYHHKAMH: TOPHO-
MeTaJLTypruieckuMu KoMOuHatamMu B Hopuibcke,
Monueropcke u Hukene, HedTerazoBbIMH KOM-
IJIEKCAMUA HA CEBEpPE EBPOIECUCKOW TEPPUTOPUU
Poccun u 3amapnoit Cubupu, ApXaHTElIbCKHM H
ConoM0aasCKUM TEIUTIOI03HO-0yMaKHBIMH KOMOH-
HaTaMH, 30JIOTOPYAHBIMH TpPEANpUATHIME SIKy-
iU, co cOpocamu cTouHbiXx Box JKKX B
HaCeJIEHHBIX IMyHKTaX, a TaKXe TPAHCIOPTHBIM U
po10oooBHBIM  rioToM. CylecTBEHHBIH BKJIAA B
3arpsA3HeHHE MTOBEPXHOCTHBIX BOJI BHOCST COEAMHE-
HUSl HUKENS, MapraHiia, MeIu, MOJINO/IeHa, KeJe3a
obm., murrodocdara Kpe3WIOBOTO H PTYTH
(puc. 4.46).

m2019 LLMHK
m2018 pTyT®
HUKeNb
monubaeH
meab
mMapraHely
02014 Kucnopog
weneso obuy.
autnodocdat Kpesnnoebii =
BMK

330T aMMOHUMHbIA

m2017
m2016
W2015

0 5 10% 15 20 25 30

Puc. 4.46. Pacnpenenenue uncna ciydaeB B3 u 9B3 no
wHTpenrueHTaM (B % oT o0miero KoimvecTa ciyyaes B3
u OB3 Apkrrueckoii 30HbI PO)

B 2019r. mo cpaBHEHUIO C MNPOLLIBIM TOAOM
YUaCTHJIMCh CJIy4au 3arpsi3HEHHS MOBEPXHOCTHBIX
BOJI coeuHeHusiMu Maprania (46%), meau (47%),
Hukemst (29%), a coeqMHEHUAME Kelle3a YMEHBIIIN-
nuch Ha 24%.

AHanu3 BHYTPUTOJIOBOTO paclipeleseHUs KOJIH-
gyecTBa ciy4aeB B3 u OB3 3a nepuog 2014-2019 rr.
CBUJICTENILCTBYET O TOM, YTO HET OTYETJIMBO BhIpa-
JKEHHOTO CE30HHOTO xapakrtepa (puc. 4.47).
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Puc. 4.47. [lunamuka BHyTPUTOJJOBOTO paclpeieNeHus
cinydaeB B3 u OB3 B moBepXHOCTHBIX BOAAaX ApKTHUE-
ckoii 30HbI P 3a nepuoxg 2014-2019 rr.
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4.3. Apkmuudeckasi 30Ha Poccutickol ®edepauyuu

Ha mpotsoxennn 2014-2019 rr. Gombimas 4acTh
ciayyaeB B3 m OB3 B KOHTHHEHTATBEHON ApKTHYE-
ckoii 3oHe P® peructpupyercs Ha BOAHBIX O0BEK-
tax MypmaHckoi obmactu. B 2019r. B
MypmMmaHCKoO# 00JIacTH OBLIO 3aperuCTPUPOBAHO
113 cimywaeB BbICOKOTO U 63 cirydast 9KCTpEMaIbHO
BBICOKOT'O 3arpsA3HeHus 1no 19 unrpenventam Ha 20
BOJIHBIX 00BEKTaxX, 4To 1mouty Ha 33% OorbIire mpo-
IIUIOTOHUX 3HaueHuH (Tadm. 4.21).

B MypmaHnckoii 001acT OCHOBHBIMH HCTOYHH-
KaMH 3arps3HEHUS] BOJHBIX OOBEKTOB SIBISIOTCS
MPEINPUATHS TOPHOMETAJUTYPTUIE€CKON U TOPHOAO-
onBaromet mpomermmieHHOoCcTH, JKKX. Xapakrep-
HBIMHA  3arps3HAIONIMMH  BEIIECTBAMH  BOJHBIX
00BEKTOB SIBIISIIOTCS COCAMHEHUS THKENBIX MeTall-
JIOB: MEIM, HUKEJs, MapraHiia, »xeie3a oOIiero,
MOIHMOJCHA, a TaKKe HHUTPHUTHL, MOHBI aMMOHHS,
bropunpl, cynbharsl, HeQTENPOIYKTH U JUTHOHOC-
(hat Kpe3nJIOBBIMA, KOTOPBIA NMPHMEHSICTCS B Kade-
CTBE KOJUIEKTOpa Majsi OOOTamieHus Pyl IBETHBIX
METaIJIOB.

B 2019 r. mo cpaBHEHHIO ¢ MPEABITYIIUM T'OJI0M
B MypMaHCKoii 00J1. CyMMapHOe KOJUYECTBO CIIy-
yaeB B3 u OB3 TsoKkenpIMH MeTayulaMU yBEITHUYH-
JOCh, 3a WCKJIIOYEHHEM CHI)KEHHS B JBa pasa
3arpsi3HEHHsT  TOBEPXHOCTHBIX ~ BOXI  PTYTHIO
(puc. 4.48).

m2019
m2018 pTYyTE
m2017
B0 yykens
m2015

m2014
monnbaeH

meap
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Puc. 4.48. Pacnpenenenue cinydyaes B3 u B3
110 OCHOBHBIM 3arpsI3HSIONINM BELIECTBAM
B MypmaHckoit 00:1. 3a mepuoz 2014-2019 rr.

Hawubonee 3arps3HEHHBIMH BOJHBIMH OOBEK-
TaMH oOmactu sBIsAOoTCA p. Hiomyait (r. Monue-
ropck), pyd. Bapauunsrii (. Mypmasnck), p. Xayku-
nammu-Mokn (r. 3anomnsipHbiid). Ha 3Tux BOAHBIX
o0beKTax HaOmogaeTcsi HauOoJbIIee YHCIO exe-
TOJHBIX CJIy4aeB BBICOKOI'O 3arps3HCHHs], TaK B
2019 r. MmakcUManbEHOE KOJTUIECTBO - 34 OBLIO 3ape-

ructpupoBaHo Ha p. Hiomyait, 1. MoHueropck
(puc. 4.49).
XapakTepHbIMA  TIOKa3aTeNsIMU  3arpsi3HEHUS

MOBEPXHOCTHBIX BOJ B MypMaHCKOH 001acTH sIBJIsI-
I0TCS COSAMHEHUSI MEIM, HUKEIIS, allOMUHUSA, Map-
raama, prytd. Ha pwuc.4.50 mpeacraBiieHbI

MakcuManbHbIe 3HadeHus [IJIK BemecTs, mo KOTO-
peiM B 2019 1. 6puH 3apukcupoBanbl cirydan B3 u
OB3 Ha BogHbIX 00beKkTax MypMaHCKOi#l 001acTH.

PYY. BapHUUKbIN, F. MypMaHCK

D. Xaykunamnu-Moky, r. 3anonApHbii
p. Hiogyai, r. MoHueropek

p. lyoTTn-Moku, ycToe

p. Konoc-Moxu, n. Hukens

np. u3 03. KyaTc-fpau, n. Hukens

0 30 A

lq( 20
0/1M4eCTBO CAYYaes

02019 @201 mM2017 @2016 @2015 [02014

Puc. 4.49. Bonusie 00bekThl MypMaHCKO# 001.,
Ha KOTOPBIX PErHCTPHUPOBAIOCH MAKCUMAIBHOE YUCIIO
noBTopenuit cayyaeB B3 u 9B3 3a nepuon 2014-2019 rr.

200 —_—

HUKeNb
3NOMUHUMN
MapraHeL,

Beranvpen

B p. Xaykunamnu-Miokn,  [lpyueii 63 HaseaHus,
r.3anoNApHbIA r. Kanpanakwa

Hos. B.Bya'sep, I. O pyueii 6e3 HasBaHWA,

r. Kahpganakwa

W p. Hiogyaw, r.
MoHueropck

Op. Konoc-Mokw, n.
Hukenb Kuposck

Puc. 4.50. MakcumansHubic 3HaueHus [1J]JK ocHOBHBIX
3arpA3HAIOMINX BEIIECCTB B BOAHBIX O6’LeKTaX
Mypmanckoii oosactu B 2019 r.

OCHOBHBIMM ~ HCTOYHHUKAMHM  3arpsi3HEHHA
MOBEPXHOCTHBIX BOJ ApXaHTeIbCKOH o0macTu
SABJISTIOTCS. TIPEANPUATHAS LEJUTION03HO-0yMakKHOH,
JIECHON W JIepeBorepepadaThIBAONICH U TOPHOIO-
OBIBafOIIEl  MPOMBINUICHHOCTH,  MPEIIPHITHSI
TEIJIOPHEPTETUKH W TPAHCIIOPTA, B TOM YHCIIE ped-
HOTO M MOpckoro, 00bekToB JKKX. [lnst ycTheBoit
gacTtu p. CeBepHas [[BHHa XxapakTepHa 3arps3HeH-
HOCTh BOJIbl JIMTHUHHBIMH BEIIECTBAMH, METaHO-
moM, dopMampIeruaoM, B pe3ylbrare cOpoca
CTOYHBIX BOJ| HEJUTIOJIO3HO-0yMaXHBIX TIPEIIpHs-
tuii. B 2019T1. B ApxaHrensckod oOmactu (B
coctaBe Onexckoro, [Ipumopckoro, Me3eHckoro
MYHHULIUOAIBHBIX PAaHOHOB, TOPOJACKHUX OKPYIOB
Apxanrensck, CeBeponBuHCcK, HOBOABHHCK U
0. HoBast 3emurst) OBIIO 3apeTHCTPHPOBAHO 3 CIy-
yast B3 u 2 ciyuas OB3 moBepXHOCTHBIX BO/, B
2018 r. cmyyan BBICOKOTO 3arpsi3HeHUsl He (puKcu-
poBanuch. Bce ciayuam cBsI3aHBI C 3arpsi3HEHUEM
MTOBEPXHOCTHBIX BOJ PTYThIO, a MaKCHUMaJbHOE
3Hadyenne (15 I11AK) Obuio 3adukcupoBaHo B
p. CeBepHas JIBuHa B paiione r. HoBogBuHCKa.
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Tab6auua 4.21. Pactipenenenne cirygaeB B3 u DB3 mo cyopexram Apkrudeckoit 30851 PO 3a mepuozn 20142019 rr.

2014 . 2015 . 2016T. 2017 r. 2018 r. 2019 .
Peruon
OB3+B3=8cero | 9B3+B3=8cero | 9B3+B3=8cero | 9B3+B3=8cero | 9B3+B3=8cero | 9B3+B3=scero
Mypmanckas 001. 45+136=181 | 46+107=153 | 56+100=156 | 50+102=152 | 41+91=132 | 63+113=176
Smano-Henerkuit AO 10+18=28 15+22=37 10+21=31 0+7=7 42+54=96 | 62+39=101
Henenxwuit AO 0+1=1 3+2=5 1+2=3 4+1=5 0 5+1=6
r. Bopkyra (Pecny6mnika 0 0 0+1=1 0 0+1=1 41=12
Kowmn)
ApxaHreinbekas o0, | 0+9=9 0+2=2 0+7=7 0+6=6 0 2+3=5
KpacHosipckuii kpaii 2: 0-+4=4 0+2=2 0+2=2 0+1=1 0 8+15=23
Pecny6mnmka Caxa
3 0 0 0+1=1 0 0 0
(Axytus)
Yykorckuit AO 0 0 0 0 0 0
Pecny6mnka Kapenus 4 0 0 0 0 0 0
Bcero: 55+168=223 | 64+135=199 | 68+134=202 | 54+117=171 | 83+146=229 |151+172=323

[Ipumeuanue: ! Onesrccrui, Ipumopckuii, Meszenckuil MyHuyunaibHvie pationst, 20poockue okpyea Apxaneenvck, Cesepoodsunck, Ho-

6006unck, 0. Hosas 3emus,

2T atmvipckuil (Joneano-Heneyxuii), Typyxanckuil MyHuyunaibHoie pationsl, 2. 0. Hopunbck;
3. Annauxosckuti, Anbapckuil, Bynyuckuil, Huscexonvimekui, Yemo-Anckuil pationvl; 4 benomopckuii, Jloyxckuii, Kem-

CKUTI MYHUYUNATbHbIE PATIOHDL.

3arps3HeHWe BOABI B HW)KHEM  TEUEHHUH
p. [ledopa (Hewnenkmit AQ) cBS3aHO ¢ JESATEIBHO-
CTBIO TIPEIIPHUATHI Ta30BOM, HePTETOOBIBAIOIICH 1
HedTenepepadaTpIBaloNIeH MIPOMBIIIUIEHHOCTH,
MOCTYIUIEHUEM B peKy He(TernpoayKToB, EHOIIOB,
MeAM U JPYTHUX METAJUIOB, COJAEpIKaHUE KOTOPBIX
CYLIECTBEHHO TIpeBbIIaeT ycranorieHusie [1/IK. B
2019 r. B Heneukom AO ObUTH 3aperuCTPUPOBAHBI
1 cmydail BBICOKOTO U S5 CiIydaeB J3KCTPEMaJIbHO
BBICOKOTO 3arpsi3HEHHs TIOBEPXHOCTHBIX BOZ, B
2018 r. ciyyan B3 u OB3 He perucTpupoBaluCh.
BemiecTBa, Mo KOTOpHIM (DPUKCHPOBAIHCH IKCTpE-
MaJIbHbIE 3arpsA3HEHUS: He(TEHPOMYKTHI M Mapra-
HeIl ¢ MaKCHMalbHbIMU 3HaueHusMu 74,6 [TJIK u
84,8 IIJIK cOOTBETCTBEHHO.

OCHOBHBIMH HMCTOYHUKAMHU 3arpsi3HEHMUS
MMOBEPXHOCTHBIX BOJI TOPOJCKOro okpyra Bopkyra
(PecnyOnmuka Komu) — sBISIIOTCS  MPEANPHUSTHS
YIOJIBbHOM, TOIUIMBHO-PHEPIreTUYECKON MPOMBIII-
neanoctn u JKKX.B2019r. wa Tteppuropuu
Apkrrueckoit 30861 Pecrryommkn Komu OvIH 3ape-
ructpupoBansl 1 caydait B3 u 11 ciiyuaes OB3
MOBEPXHOCTHBIX BOJ[ KaJIMHEM C MaKCHMaJbHBIM
3HaueHueM - 19,4 I[11K na p. Bopkyra. [Ins cpaBHe-
Hus 3a nepuon 2014-2018 rr. cimydam ObUIH eau-
HUYHBIMH WM HE PETUCTPHPOBAIIUCE.

HauOonpiiee HeratuBHOe BO3ICicTBUE HA
BoaHble 00bekThl AMano-Henenkoro AO cBg3aHo ¢
MPEINPUATHSIMYU Ta30BOM, HEPTEeIOOBIBAIOIIEH 1

HedrenepepadaTpiBaoiell  MPOMBIIUICHHOCTH, a
takke JKKX ropomoB Hoserit Ypenroi, ['yokuHoO,
[TypoBck n Hageim. B 2019 1. B okpyre Ob11H 3ape-
THCTPUPOBaHbl 39 ciy4aeB BBICOKOI'O 3arpsi3HEHHMS
Ha 8 BOAHBIX O0BEKTAaX M 62 ciydasi SKCTPEeMaIbHO
BBICOKOT'O 3arps3HeHus: Ha 11 BOAHBIX OOBEKTaX.
Cymmapnoe xonmuectBo B3 n OB3 nouru B 15 pa3
6ompie 3HaueHuit 2017 r. (7 coyyaeB Ha 3 BOJIHBIX
00BeKTaX).

Kak u B mpeapinyniye roipl, MakCUMaJIbHYIO
Harpy3Ky OT 3arpsi3HCHHMsI UCTIBITHIBAIOT peku: [Ipa-
Basg Xerra, O0b, Haneim, Ilyp, Tlomyit. Cnemyer
orMeTHuTh, 4TO0 B 2019 1. Ha peke [IpaBas XertTa,
nrt. [laaronsr  ObUIO  3apernCTPUPOBAHO  MAKCH-
MalibHOe KosimuecTBo - 17 ciywaee B3 u OB3
MMOBEPXHOCTHBIX BOJ (puc. 4.51).

p. Hageim, r. Hageim

p. Mpasan Xetra, nrr. Maxrogs

p. Myp, n. Ypexroi

p. Naky-Myp, n. Tapko-Cane

p. Nonyi, r. Canexapa

p. OB, r. Canexapa

02019 m2017 m2015 5 10 15 20
02018 Mm@2016 m2014

Konuuectso cayyaes

Puc. 4.51. Bognsie 00bexTol AMano-Henenkoro AO,
B KOTOPBIX PETHCTPHPOBATIOCH MAKCHMAIBHOE YHCIIO
noBTopenwuii cirydaeB B3 u B3 3a mepuozg 2014-2019 rr.

B nenom, BogHble 00bekThl SIMano-Henenkoro
AOQ 3arpsi3HeHbl COEIMHEHUSIMU MapraHiia, kesesa,
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Menu, IMHKa 1 Hedrenpomykrtamu (puc. 4.52). Ha
XuMudeckuii coctaB pek Smamo-Henenkoro AO
CYIIIECTBEHHOE BIIMSHUE OKAa3bIBae€T TPaH3UTHBIN
MEPEHOC 3arpsi3HSAIONIMX BEIIECTB IMOBEPXHOCT-
HBIMH BOJIaMH C TEPPUTOPUI COCETHUX CyOBEKTOB -
Xante-Mancwuiickoro AO u TroMeHCKo# 00JacTH.
MakcumanbHble 3HAYEHUS KOHLIGHTpAUM TsKe-
JIBIX METAJUIOB, 10 KoTophiM B 2019 1. peructpupo-
BaJWCh CIydal BBICOKOTO U  OKCTPEMAIbHO
BBICOKOT'O 3arpsA3HCHUA MOBEPXHOCTHLIX BOM, MPCI-
CTaBJICHBI Ha pHC. 4.53.

LMHK
[ 2019
m2018

KMCAopog,
w2017
E2016

MapraHet,
W 2015
02014

weneso obul,

1 1

0 10 20 30 40 50 60 70

Puc. 4.52. Pactipenenenne ciny4aeB B3 nu B3 no ocHoB-
HBIM 3arpsi3HSIONIMM BelecTBaM B SImano-Henerkom
AO 3a nepuopg 2014-2019 rr.

250
MapraHeL,
200 HEo. MNyp, n.
YpeHro#
B p. Cags-Axa, r.
150 Hoeblid YpeHro#
=
(= Op. Npaean XetT3,
100 nrr. NaHroabi
@ p. Nary-Myp, n.
50 - Tapko-Cane
o -

Puc. 4.53. Makcumanbnsie ITJJK ocHOBHBIX
3arpsI3HSIONINX BEIICCTB B BOAHBIX 00BeKTax SImaio-
Henenkoro AO B 2019 1.

B 2019 r. B Apktuueckoit 30He KpacHospckoro
Kpast Obutn 3adukcupoBaHbl 8 ciyyaeB OB3 nHa 2
BOJIHBIX 00BbekTax u 15 cimyuaeB B3 Ha 4 BOJgHBIX
00BEeKTaxX, YTO 3HAYUTENBHO OOINbINEe 3HAYECHUH
2014-2018 rr., xorga perucTpUpOBaIUCH €AUHUY-
HbIe cimydan (Tadm. 4.21). Bee 3apeructpupoBaHHbIC
cnydan B3 m OB3 noBepXHOCTHBIX BOA CBSI3aHBI C
pabotoit Hopuibckoro ropHo-MeTayuryprudeckoro
KOMOMHATa, JOOBIBAIOIICIO U IepepadaThiBaro-
IIETO MEIHO-HUKeNeBble pynbl. IIpuopureTHRIMU
3arps3HAOIIMME BELIECTBAMH HEOOJBIINX BOIHBIX

00BEKTOB B uepTe ropojackoro okpyra Hopuibcka

sBisioTcs:  woHbl  Mexaw (157 [TAK), Hwmkens
(63,3 IIJIK), xagmust (9,6 I1JIK) u HedrenpoaykTh
(174,4 11AK).

B ocranbHBIX CcyOBEKTax APKTHYECKOH 3OHBI:
Uykorckom AO, Pecnybmmkax: Caxa (Skytus) (B
coctaBe AranxoBckoro, AmnOapckoro, bymyH-
ckoro, HwxekonbimMckoro, YcTbh-fHCKOTO paiio-
HOB), a Taxke Kapenus (B cocraBe benomopckoro,
Jloyxckoro, Kemckoro MyHMIMIANBHBIX PaiioHOB)
CIIy4aeB BBICOKOIO U OKCTPEMAalIbHO BBICOKOTO
3arpsi3HEHHS TOBEPXHOCTHHIX Bo B 2019 1., Kak u B
HpeAbIAyIIIe TOAbL, 3aPErUCTPUPOBAHO HE OBLIO.

HaOronaercss TeHOeHLUST pocTa CIydaeB BBICO-
KOO M 3KCTPEMANIBHO BBICOKOTO 3arpsi3HEHUs
MIOBEPXHOCTHBIX BOJ ApKTHYecKoil 30Hb PD B
Mypmanckoir obnactu u Smano-Heneukom AO,
YTO CBS3aHO C OOJBIIION aHTPONIOTEHHOM HATPYy3KOit
B 3THX PErHOHaXx.

CocTosinne BOIHBIX IKOCHCTEM B
APKTHYECKO# 30He

IMunpoOronoruyeckre HAONIOACHHUS 32 COCTOS-
HUEM TPECHOBOJHBIX JKOCHUCTEM ApPKTHYECKOH
30Hbl Poccuiickoii d@enepanuu MNPOBOAATCA IO
OCHOBHBIM DKOJIOTUYECKHM COO0IIecTBaM: (UTO-
TUIAaHKTOHA, 300TUIAaHKTOHa W 3000eHToca. Kaxmoe
W3 3TUX COOOIIECTB HAOIIOMAETCS TI0 IEIOMY PSIY
IapaMeTpoB, MO3BOJISIOMIMX IONy4aTh HH(poOpMa-
IIUI0 O KOJIMYECTBEHHOM W KaueCTBEHHOM COCTaBax
9KOCHUCTEM TIOBEPXHOCTHBIX BOJIHBIX OOBEKTOB.
I'mapobuonoruveckue HaOMIOACHUS APKTHIECKOM
30HBI Poccuiickoit deneparun B neprog ¢ 2007 mo
2019 rr. mpoBommuiuck B BocTouno-CuOMpCcKkoM H
BapenneBckomM runmporpaduieckux paiioHax.

BbapenueBckuii rugporpaduyeckuii paioH.
l'uapoOuosnornyeckue HaOmoneHUs B bapeHies-
CKOM rHuaporpadguyeckoM pailoHe NPOBOAATCS B
Mypwmanckoii obmactu. Ha puc. 4.54 mpencrasiena
KapTorpamMMa KadecTBa BOJ IO THAPOOMOIOTHYe-
CKUM TIOKazaTensM B MypmaHCKO# oOmactu B
2019 .

MHoronernue HaOmoAeHUs B MypMaHCKOM
o0yactu mpoBosATCs Ha 15-Tn pexax, 7-Mu 03epax
1 OJTHOM BOZOXPaHHUIIUIIE, OCHOBHBIMU M3 KOTOPBIX
sBisiiotes:  pp. Iarco-Moku, Ileuenra, Haiima-
Noku, Axkum, Kona, Kuma, Jlorra, Bure u Husa;
o3epa: Komozepo, VYmbOozepo, UyHozepo u
HNmanpgpa.

B cocraBe (uromnankrona p. larco-Hoku
BEISBJIICHO 78 BHIIOB BOAOPOCIIEH, MO YHCITY BHJIOB,
JI0JIe B YHCIEHHOCTH W OHWOMacce JIOMHHHUPOBAI
KOMILIEKC JTUATOMOBBIX. 300IIAHKTOH IMPECTABICH
34 Bumamu OECHO3BOHOYHBIX, IO Pa3HOOOpA3UI0
Han0oJIee MIMPOKO MPEICTABICHBI KOJIOBpAaTKU — 18
BUJIOB, BETBUCTOYChIE pakooOpasHbie — 11, BecoHo-
rue paku — 5. Ilo mokaszaremsM (QUTOMIIAHKTOHA
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BOJIbl MTOBEPXHOCTHOTO CJIOSI OTHECEHBI K «YCJIOBHO
YHCTBIM», [0 I0Ka3aTessIM 300IIaHKTOHA - K «C1abo
3arpsisHEHHBIM». B cocraBe 3000€HTOCA BBISBICHO
10 BHJIOB, BOZBI XapaKTEPU30BAINCH KaK «TPSI3HBIEN.

BOJI XapakTepu3yeTcsl Kak «ciabo 3arpsisHEHHBIEY.
B cocraBe 3000eHTOCA BCTpeueHo 18 Bumos. Ilo
MOKa3aTelssM  3000€HTOCa  KayecTBO  BOJBI
COOTBCTCTBYCT «I'PA3HBIM» BOJaM.

O 4 Bopacoraetonexan I'C

o a 1O @ Neucnra 1O Kopsynono
p. llameo-Hoku & p. Hewenca p. llevenca
- . {3 Hava-Hoxu oo .y Vpa-I'yoa
._/mﬁ; e
et CO®
Xenackoe f_""'? I ll\l}'p\lﬂllt‘h‘ 01. Cevenoacxoe
npom.€Carsyuspen . 0o&
Yerne , ‘I\"-“\ ® vz, Jedosoe
fi. SEOMIer L .O
Yerne ; . p. Koua — >
UO | o3, Mownue = - BE ’ .l!llllp— RN
- p. Akxm T v p. Kocyai p. Kuya cxan imE 3
. T az. Fvanopa [
p. Ilaep-Hoxu I3 / .M p. Pocma
\ ~.{ln.|:|Hll'|.'|% Mo eropeK e J]IIIlIJ.ﬂ"'III P prom=
P --_'f. na ‘\. p.Bumne pyy. Bapmianwi
J - Euna
, Koraop oo
/ T ke il (o5 Townsepo
B Pausoc- Aa- 03. Konosepo
e e TOC JAK- A S—
p. Hmmt_,‘a-;‘!mm et ma DO¢ 3ameex p- Bupva
\ —
\ ﬂnu?;:‘- 03. Hwandpa
s WL [ Viubose
p. HHamco-Hory p. Moxceas Moasipunie 03. YMoozepo
mO@ Kaiiaxoc- & % = DO Atpu-
p. Hamco-Hoxu lh.hl C - e o03. Hvanopa -
p- Kosdopa  ome. kan. Huea FIC HI i

Puc. 4.54. Kaprorpamma kadectBa Bog MypMaHCKOH 001aCTH 11O THAPOOHOIOTHIESCKAM TToKazaTersiM B 2019 1.
Obo3nauenus Ha KApmMOZpaAMMAx XapaKxmepusyom Kauecmeo no8epxXHOCIMHbIX 800 NO KOMNLEKCHbIM NOKA3AMENAM.
Lleemom yxazan knacc kavecmea, popmoil 3HaUKa — noKazamenb OUOYEHO3A.

I- YcnoBHO 9HCTas
II - Cabo 3arpa3HeHHAs
III - 3arpsasHeHHaq

IV - I'pasHag

90000

V - BKCcTpeMalbHO Ipa3Has

®uronnankTon p. Hama-Mokn npencrasien 24
BHUJaMH, 300IU1aHKTOH — 20, 6enrodayna — 9. Ilo
MOKa3aTessm (UTOIIAHKTOHA BOJIBI
XapaKTEPU3OBAIHCH KaK «CIIa00 3arpsS3HCHHBICY, 110
MOKAa3aTelsiM 3000€HTOCA — KaK «TPS3HBIEY.

Bunosoit cocraB ¢wuromiankrona p. Jlorra
CHU3MIICA B npejenax Juarna3oHa
CpPEIHEMHOTOJIETHUX 3HAYECHUI: B 2019 r.
BeisiBNieHO 32 Buma (B 2018 r. — 45), oTMeuanoch
YBEIUUCHHE JIOJIM CHHE3eIeHBIX. KadecTBo BOX 1O
MoKa3aTesisiM (PUTOIUIAHKTOHA COXpaHSIeTCs II0-
MPEeKHEMY BBICOKHM H COOTBETCTBYET «YyCIIOBHO
YUCTHIM» BOJaM. 3O0OIUIAHKTOH mpencrasieH 20
Bugamu. [lo mokazaTensiM 300IJIaHKTOHA KadyeCTBO

BeHTOC <>
DHTONIAHKTOH D
300IIaHKTOH O

B nenom kauectBo Box TpaHcrpanuyHoii p. Ilatco
-Moxu ke noc. Huxens, pp. Hama-Moxu u Jlorta
Ha TPOTSDKeHWH TocnenHux 10 jeT He M3MEHHIIOCH.
BuorneHo3b! pek HaxXOIITCs B COCTOSIHUM aHTPOIIOTeH-
HOT'O 9KOJIOTMYECKOTO HATIPSKECHHSI.

Anprogopa p. Ilewenra mpencraBnena 58
Buzamu. HawuOonbimero  pasBUTHS — JIOCTHTaid
JIMaTOMOBBIE U XJIODOKOKKOBBIE 3€JIEHBIE BOJOPOCIIH.
B cocraBe 3001utaHkTOHA BBIIBICHO 22 BHIa (B
2018 r. — 30). Ilo nokazatensM (QUTOIIAHKTOHA U
300IJIAHKTOHA KayeCcTBO BOJI MOBEPXHOCTHOTO CIIOS
p. [leyeHra CoXpaHWJIOCh HEM3MEHHBIM, BOJIBI
OTHOCWJIMCh K «clabo 3arpsisHEHHbIM». B cocrase
3000eHTOCa BBIsBICHO 33 Buaa. [lo moxaszarensim
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3000€HTOCA  KA4eCTBO  BOJBI  COOTBETCTBYET
«3arps3HEHHBIM» BOJaM. BHOIIEHO3BI PEKH WCIThI-
THIBAIOT COCTOSIHME AHTPONOICHHOTO HKOJIOTHYEC-
KOTO HaIPsKECHUSI.

Bugosoe pa3zHooOpasue (uUTOITaHKTOHA
p- Koma coxpanunoce Ha ypoBHe 2018r.:
BBIABIIEHO 56 BUIOB. B Haudajge BereTamuoHHOIO
mepuojia OCHOBY (HUTOIIAaHKTOHA (HOPMHUPOBAIH
MIPEICTAaBUTENN THATOMOBBIX BOJIOPOCICH, K KOHITY
JeTa — TPEeBaTupOBald  CHHE3CNEHble. B
300I1aHKTOHe  BbIBIeHO 20  BupoB. Ilo
nokaszaresiiM  (DUTOIJIAHKTOHA M 300IUIAHKTOHA
KaueCcTBO BOJI TIOBEPXHOCTHOTO CIIOSl COXPAaHUIIOCH
Ha TIPEKHEM YpOBHE — «cnabo 3arpsi3HEHHBIE». B
coctaBe 3000eHTOca BBIABICHO 18 BHmOB. Ilo
ITOKa3aTeI0 3000€eHTOCa Ka4yecTBO BOJIbI
COOTBETCTBYET «TPSA3HBIMY» BOJIAM.

Takum o6pa3oMm, kadectBo Box P. Kosa nHa
OpoTsoKeHUU Tocneaaux 10 JeT coxpaHuIoch
HEM3MCHHBIM. B 1enom Owmorieno3sl  p. Kosa
HaXxOIsATCSI B COCTOSHHUH  aHTPOIIOTCHHOTO
9KOJIOTHICCKOTO HAPSIKCHHUS.

KauecTBennslii cocta purornankrona p. Knma
UCHBITBIBACT MEXKTOJOBbIC (DIYKTyaluu Tak, B
2019 r. BeigBaeHo 30 Bumos, B 2018 . - 26, a B
2014 1. - 50. B cocTaBe 300IJIAHKTOHA BBISBIICHO 18
BHJOB, B cocTaBe 3000eHTOCa - 11. ITo moka3arensim
(hUTOMIAHKTOHA W 300IUIAHKTOHA Ka4eCTBO BOJI
COOTBETCTBOBAJO «clabo 3arps3HEHHBIM», [0
mokaszaTeliiM 3000€HTOCa —  «3arpsS3HCHHBIM»
BojgaM. B 1ieoM OWOIIEHO3 PEKU HWCIBITHIBACT
aHTPOITOTCHHOE DKOJIOTHUECKOE HAIPSIKECHUE.

B cocraBe ¢uromrankTona p. HuBa BBISBICHO
39 BuaoB, 3oomaankToHa - 20. B menom
KAQUEeCTBEHHBIH M  KOJIUMYECTBEHHBIH  COCTABBI
TUTAHKTOHHBIX COOOIIECTB COXPaHICTCS B Mpeaeiiax
CPEIHEMHOTOJIETHUX 3HaueHu. Makpo3ooO0eHToC
npeactaBiieH 19 BumamMu OeCIO3BOHOYHEIX, CPEIH
KOTOPBIX HamOOJbIIee BHUIOBOE pPa3HOOOpasme
MPUHAJICKAO JIMYUHKAM KOMapoB-3BOHIIOB - 11
BHJIOB, OJJUTOXET M IOJCHOK BBIABJICHO IO 2 BHUJA,
MOIIIEK, PYYCHHUKOB, KOMapOB-OOJIOTHHUI] U
MOJUTIOCKOB - 10 oxHomy. llo mokazaTemsm
(UTOIUIAHKTOHA KAadeCTBO BOJ COOTBETCTBYET
«YCIIOBHO YHUCTBIM. Ilo MoKa3aTelsaM
300IUIAHKTOHa M 3000€HTOCa BOJBI OTHECEHBI K
«cnabo 3arps3HEHHBIMY.

Cocrosinue OuorieHo3oB  p. HuBa ocraercs
HEM3MEHHO - Ha (OHE SKOIOTHYECKOro OJaro-
MOJIYYHsI WCIBITHIBAIOT AHTPOIMOTEHHOE HKOJIOTH-
JecKoe HalpsoKeHHe.

KauecTBeHHBIM COCTaB abroQIops
(UTOIIaHKTOHA p. Bure HCIIBITHIBAJ
3HAYUTENbHBIE MEXTOA0BbIEe QrykTyanuu: B 2019 r.
BeIABJICHO 33 Buaa, B 2018 . - 63, B 2017 1. - 49.
JloMuHMpOBaIM 30JIOTHUCTBIE BOAOpochu. MHmekc
canmpoOHOCTH BapbUpoBal B mpenmenax 1,16-1,22,

YTO 1O TOKa3aTelsM (PUTOIUIAHKTOHA  BOIBI
COOTBETCTBYIOT «yCIIOBHO YHCTBIMY». 300TUIAHKTOH
npenacTaBieH 19 Bumamu, Cpeau  KOTOPBIX
HanOOJBIIETO pasHooOpazus JOCTHT AN
KOJIOBpAaTKH - 13 BUAOB, BETBUCTOYChlE paku - 4,
BecimoHorue — 2. Ilo mokazaTenssM 300IUTAHKTOHA
KayecTBO BOJA XapaKTepu3yercs Kak «cimabo
3arps3HEHHBIe». B coctaBe OeHTOdayHB p. Bute
BbIsiBNIEHO 20 BUAOB, cpenu HuX 10 BUIOB KOMapoB-
3BOHIIOB, 4 — MOJEHOK, 3 — MAaJOIIETUHKOBBIX
yepBel, Mo 1 BuAy BECHSIHKH, MOILIKH U PyYEeHHUKH.
KauectBo BOJ COOTBETCTBOBAJIO «cmabo
3arpsI3HEHHBIMY.

B nenom kauecTBO BOJ p. Bute He nperepmnerno
3HAUUTENLHBIX wW3MeHeHnii B 2019r1. Bogsl
MMOBEPXHOCTHOTO CJIOSl OTHECEHBI K «yCIOBHO YHC-
THIM» TI0 TIOKa3aTesiM (PUTOILUIAHKTOHA, K «cl1abo
3arpsI3HEHHBIMY - TI0 TIOKA3aTeNsIM 300TUIAHKTOHA |
3000eHTOCA.

CoctossHMe  OMOILIEHO30B  PEKH  OCTaeTcs
HEU3MEHHBIM - Ha ()OHE IKOJIIOTUYECKOTrO OJIaromno-
JMy4dsi UCTBITHIBAIOT AHTPOIMOTEHHOE 3KOJIOTHYEC-
KO€ HaIpsHKeHHE.

KadectBo BOm B  TMOBEPXHOCTHOM  CIIOE
03. Umangpa B TOCIIeHEe NECSITHIIETHE
COXpaHSAETCS] HEM3MEHHBIM U COOTBETCTBYET «cl1abo
3arps3HEHHBIMY. KauecTBeHnsrit cocTaB
anproiopsl pazHoodOpaseH - 140 BumoB, cpemu
KOTOPBIX HamOOJbIIee BUIOBOC pa3zHOOOpasme
MIPUHAIIEKATIO 3€NEeHBIM - 48 1 TUaTOMOBBIM - 47
BogpocisaM. llo mokasarensiM (UTOIUIAHKTOHA
KayeCTBO BOJBl XapaKTEPH30BaJICh OT «YCIOBHO
YHCTHIX» JIO0 «clab0 3arps3HEHHBIX», MPH 3TOM
npeodaganu XapaKTePUCTUKU cimaboro
3arpsA3HEeHHs.  300IJIAHKTOH  TpeicTaBleH 53
BumaMu. [lo TokaszarensM 300IIAaHKTOHA BOIBI
XapaKTepU3yITCA KaK «Cnabo 3arps3HeHHbIe». B
cocTtaBe 3000€HTOCA 03epa BBIABICHO 32 BHIA,
cpenu KOTOPBIX HauOobIIee BUJIOBOE
pa3HooOpasue NMPUHAICIKAIO KOMapaM-3BOHIAM -
13 1 MaJOMETHHKOBLIM YEePBsIM - 12, e IMHUYHBIMH
BHJIaMU TIPEICTABIICHBI )KECTKOKPBUIBIEC, MOJITIOCKH,
BOJSHBIE Kieny u pydeitHuku. [lo mokazaremsm
3000€HTOCa BOJIBI MPUJOHHOTO CJIOS OTHECEHBI K
«TPSI3HBIMY.

CocTosiHue OHOIICHO30B 03¢pa COOTBETCTBYET
AHTPOITIOTCHHOMY 3KOJIOTUYECKOMY HAIPSKEHUIO.

KauectBo BOoa 03. UyHO3epo B  OTYETHBII
MEpPUO/I COXPAaHWIOCh HEM3MEeHHBIM. B cocraBe
(bUTOMNAHKTOHA BBISIBIIEHO 46 BHJIOB, HANOOJIbINEE
pa3HooOpasue NPUHAAIEHKATO TUATOMOBBIM - 29,
3€JICHBIX BBISBICHO 9, CHHE3EICHBIX - 8, XapOBHIX -
6, 3omotHCTHIX - 4, nmuHOuUTOBBIX - 3. Ilo
nokasaTesiiM  (DUTOIUIAHKTOHA  KadyeCTBO  BOJ
MTOBEPXHOCTHOTO CJIOS OIEHMBACTCA KaK «yCIOBHO
YUCTHIE». 300IIAHKTOH MpEeACTaBieH 24 BUIAMU,
HauOoJNbIlIee  YUCJIO  BUAOB  INPHHAJICKAIO
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BETBUCTOYCBIM PaKOOOpa3HBIM - 13, KOJOBpAaTOK
BBISIBJIEHO 7 BHUJOB, BeciloHorux pakoB - 4. Ilo
MOKa3aTeIsIM 3000eHTOCa Ka4eCcTBO BOJ
COOTBETCTBOBAJIO «YCJIOBHO YHCTBIM» - «CJabo
3arpsi3HCHHBIM». B 3000€HTOCE BBISIBIICHO 6 BHJIOB,
BOJbI COOTBETCTBOBAJIN «I'PA3HBIM».

bronieno3bl 03epa HaxXoOmATCS B COCTOSHHH
AHTPOTIOT€HHOTO SKOJIOTHYECKOTO HATIPSIKEHHSL.

B ¢uronnankrone o3epa BcrpeueHo 49 BHUIIOB, B
300IUIaHKTOHE - 26, 3000€HTOC mpejacTaBicH - 11
BunaMu. KadyecTBO MOBEPXHOCTHOTO CJOS BOJ
Ymbo03epa B mocnenHee AECATHIIETHE TaK Ke He
m3MeHmwnock. [lo mokazaremsM (UTOIDIAHKTOHA
BOJIBI COOTBETCTBOBAIIM «YCJIOBHO YHCTBIMY», IIO
MOKa3aTeIsIM 300TIAaHKTOHA - «cmabo
3arps3HeHHbIM». [lo mokaszaTensM 3000eHTOCA
KaueCcTBO BOJI COOTBETCTBOBAJIO «3arPsI3HCHHBIMY.

CocrossHue OHOIICHO30B 03€pa COXPAHMIOCH
HEU3MEHHBIM - OHH HCIBITHIBAIOT AHTPOIMOTEHHOE
HKOJIOTUYECKOE HAINpsKSHHE.

B BepxHeTryaomckom BOJOXPaHWINILE
KaueCTBO BOJI TTOBEPXHOCTHOTO CJIOSI COXPAHUIIOCH
HEU3MEHHBIM. B cocTrase (uTOIIIAHKTOHA
BeIsiBIIeHO 80 BHAOB, CpeiW HHUX HaMOOJBIIETO
pasHoOOpasus MTOCTUTATH AWATOMOBBEIC - 32 BHIA,
30JI0THCTHIC - 13, 3emenbie - 11, muHOPUTOBEBIE - 9,
CHHE3EJICHBIC - 8, IBTIICHOBEIE - 5, KpUNTO(OUTOBBIE
u xapoBele - mo 1-my Buay. Ilo mnokaszarensm
(hUTOTUTAHKTOHA KadeCTBO BOJ COOTBETCTBOBAJIO
«YCJIOBHO YHCTBIM» U «CJ1a00 3arps3HEHHBIMY.

CocTosiHHE OWOIICHO30B 03epa COOTBETCTBYET
AHTPOIIOT€HHOMY 3KOJIOTUYECKOMY HATIPSKEHUIO.

B menom coctosiHue OHOIICHO30B OOJIBIIMHCTBA
pexk u o3ep MypMaHCKOW 00JacTH COXPaHSETCS
HEM3MEHHBIM B TIpeeNiaXx  CIIOXKHMBIIIETOCS
COCTOSIHHSA AKOJIOTUIECKOM CHUCTEMBI oT
HKOJIOTUYECKOTO OJIArOMOIY Y I IO IKOJIOTHIECKOTO
HaIpsKEHUS.

Bocrouno-Cudnpckmii ruaporpaguyeckmii
paiion. B 2019r. HaOnrONeHUS MPOBOAWIUCH B
Hu30Bbe p.JleHa u 3anmuBe Heenoa. [lanHble o
COCTOSTHUH Ka4eCTBa BOJI IIPECTABICHBI Ha puC. 4.55.

®

Tewa  \
Xaapess 01, Mewoe

Tuxcn

Hoaspxa

Kiociop

&
Q

Puc. 4.55. Kaprorpamma xadectsa Box Pecrryonumku Caxa mo ruf-
poburonornaeckumM nokazaressm B 2019 . (B cpaprennn ¢ 2018 T.).  kommuecTBEHHOM

Obo3nauenus maxue xce, Kaxk Ha puc. 4.54

(8 cpaBreHuu ¢ 2018 1.).
Obo3nauenuss maxue gice, Kax Ha puc. 4.54

Boger  HmxHero  Tedenums  p.Jlema  Ha
MPOTSHKEHUH TOCHEeNHNX 4 JIeT 10 TOoKa3aTeisiM
(buTOTUTAaHKTOHA COOTBETCTBYIOT «cmabo
3arpsi3HeHHBIMY. KadecTBO BOJBI MO TOKa3aTemsM
3000€HTOCA B TIOCIIE/IHEE IECSTUIIETHE UCTIBITHIBACT
3HAYUTEIbHBIC MEPEMajibl OT KIPS3HBIX» JI0 «CI1abo
3arpsI3HCHHBIX», MPEBAIHPYIOMIAas OICHKA BOJ B
MHOTOJIETHEM TIEPHUOJIE COOTBETCTBYET YPOBHIO
«3arpsisHeHHbIe». B 2019r. kadyecTtBO BOJA
U3MEHSJIOCH OT <«3KCTPEMalbHO TPSA3HBIX» JIO
«cnabo 3arpsi3HEHHBIX». B 1eIoM B MPHIIOHHOM
cioe mpeobiamanu  «cnabo  3arps3HEHHBIC» -
«3arpsiI3HEHHBICY BOJBIL.

KadectBo Box 03. Meakoe (1. Tukcn) Ha TIPOTS-
»KeHuH nociieqnux 10 jet, kak B IpUAOHHOM, TaK U
B TIOBEPXHOCTHOM CJIOSIX XapaKTepu3yeTcs Kak
«cnabo 3arpsi3HEHHBIC». HaOmrogamuch He3Hauw-
TEJbHBIC MEXKIOJIOBbIC (UIYKTyallluu Kjacca Kade-
cta. B 2019 r. no mokasareisiM (UTOIIAHKTOHA
BOJBI COOTBETCTBOBAIHM «YCIOBHO HYHCTBIM» -
«cmabo  3arps3HCHHBIM» BomaM. lIpeoOiramamm
«cmabo 3arps3HeHHbIe» Bozbl. [lo mokaszarensm
3000€HTOCa BOJIbI COOTBETCTBOBAIIN «IKCTPEMATIBHO
IPS3HCHHBIM» — «YCIIOBHO YUCTBIM». B MHOrONET-
Hell TMHAMUKE COCTOSIHHE MPHUIOHHOTO CIIOSI COOT-
BETCTBYET «c1a00 3arpsi3HEHHBIMY.

KauectBo BOJ p- Konunk-lOpsra
(. Mossipka) Ha NPOTSKEHUU MOCIEAHUX 5 JIET MO
MOKa3aTeNiiM  (PUTOIUIAHKTOHA  COOTBETCTBYIOT
«cmabo 3arpssHeHHbIM». KadecTBO BOmbl 1O
MOKa3aTelsiM 3000€HTOCA B TIOCIIEHEE IECATUIIETHE

HUCHIBITHIBACT 3HAYUTCIIbHBIC nepenaabl oT
(TPA3HBIX» a0 «YCJIOBHO YHUCTBIX»,
npeBajvupyromas OLICHKa KadeCTBa BOJ B

MHOTOJIETHEM TNEPHUOJIE€ COOTBETCTBYET YPOBHIO
«3arpsiHeHHBIe». B 2019T. KadectBO  BOX
BapbUPOBAIO OT «IKCTPEMAIBHO TPSA3HBIX» JI0
«cimabo 3arps3HEHHBIX». B 1enmoM mpeoOiramami
3HAa4YEeHMUS, XapaKkTepHU3YIOLIHe COCTOSIHHE
OPUAOHHOTO CJIOS  «cAabo  3arpsi3HEHHBIE» -
«3arpszHeHHble».  CocTosiHHME  MPECHOBOJIHBIX
OmoreH030B B HIDKHeM TeueHnn p. Komunk-FOpara
COXPaHUIIOCH HEU3MEHHBIM, HaIpPaBJIeHHBIX
M3MEHEHHUH KadecTBa BOA HE OBLIO BBIIBIICHO.
Cpenn apktudeckux aksaropuii Poccum, Ha
KOTOPBIX MIPOU3BOAUTCA roCy1apCTBEHHBIH
MOHHMTOPUHI COCTOSIHUS W 3arpsi3HEHUs BOJ 10
THIPOOMOIOTMYECKUM TTOKA3aTENAM, TOJIBKO 3aJIMB
HeénoBa otHOCHTCS K TPHOPEKHBIM MOPCKUM
skocuctemaM Mopsa JlanteBeix. B 2019r
¢uromnankToH 3anuBa HeénoBa ObuT mpencTaBieH
41 (B 2017 r. - 48) mMpecHOBOIHBIM 3BPHUTATUHHBIM
BUJIOM, CpeIud KOTOPBIX B KAUeCTBEHHOM U
OTHOIIEHUSX  JOMHUHHUPOBAIH
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4.3. Apkmuueckasi 30Ha Poccutickoli ®edepayuu

XOJIOIHOBOAHBIE JTMATOMOBBIE Bojopociu - 30
BUJIOB, 3€JICHbIE BOJAOPOCHH - 6, CUHE3EJIEHbIE - 4 U
€IMHCTBEHHBIN MPEJICTAaBUTEIh 30JIOTHUCTBIX
Bojopociieii. B 2019 r. BujoBoe pa3zHOOOpasue
(UTOIIAHKTOHA ~ HAXOJWJIOCh B Tpejeliax
CPEHEMHOIOJICTHUX 3HAYCHUU, CYIIECTBEHHBIX
M3MEHEHHNH He OBLIO BBISBIICHO.

B cocraBe Makpo3oobeHToca 3aimBa Heemora B
2019 r. BeBieno 10 BHIOB 0O€CHO3BOHOYHBIX,
cpenu KOTOPBIX HauOoJIbIIIEe BUJIOBOC
pasHooOpasue npuHamiexano Oligochaeta — 4,
Bivalvia 1 Amphipoda —no 3 Buaa. CoobmiecTBo
OCHTOCHBIX OECTIO3BOHOYHBIX BKJIIOYAJO B ceds 3
HEPUTHYECKUX BHJIA OOKOIUIABOB: PEIHUKTOBOTO
Monoporeia affinis (Lindstrom, 1855), mmpoxo
pacnpoctpanenHoro B [onapkruke Gammarus
lacustris  G.O. Sars, 1863 u  Mopckoi
SBpUTAIMHHEIN Bun Onisimus birulai (Gurjanova,

1929), CO371aBaBIITNX OCHOBY OroMacchl
3000eHTOCa. M3 TmpeAcTaBUTENled 3yMakKpo300-
OeHToca  OCHOBY  Omomaccel  (popmmpoBan

JBYCTBOPUYATBI MOJUTIOCKH  Sphaerium corneum
(Linnaeus, 1758) wu Pisidium amnicum (O. F.
Miller, 1774). B 2016-2019rr.  dayHa
MaKpo3000€HTOCa 3ajluBa IPEACTaBIEHA TEMH K€
rpynmnamu BUJIOB. KauecTBeHHBIN u
KOJIMYECTBCHHBIH €r0  COCTaBbl  3aBHCAT  OT
npeoOiagalonmx TedeHHH u (QOPMHPYIOTCS U3
(hayH 3000eHTOCA, MPUHOCUMOTO TABOJIKOBBIMH
BOJIAMH MTUTAIONINX €r0 PeK.

®nopa u ¢ayHa apKTUYECKUX BOAOEMOB U
BOJIOTOKOB, KaK NPECHOBOIHBIX, TAaK U MOPCKHUX,
SIBJSIETCSl  KpaliHe  HEYCTOMYMBOW  CHCTEMOH,
€XKErofHo QopMupylomeiics Moa BO3JACHCTBHEM
KpPaTKOCPOYHOTO apKTUYECKOTO BETreTAIllMOHHOTO
cezoHa. OCHOBY MPECHOBOJHOTO (UTOIUIAHKTOHA
BOJIOEMOB U BOJIOTOKOB, KaK II0 BUZIOBOMY COCTaBY,
TaK M 10 KOJMYECTBEHHBIM XapaKTEPHCTHKaM
¢$hopMHPYIOT  MPEACTaBUTENH  XOJOIHOBOAHON
¢mopel  muMaToMOBBIX  Bomopocneil.  Dayna
Makpo3000eHToca (OpPMHPYETCS MPUHOCHMBIMH C
MAaBOJKOBBIMU BOJIAMH PEK THAPOOHOHTAMH. Takum
00pazoM, KadeCTBEHHBIM COCTaB OWOTHI 3alliBa B
OompLIeld CTENeHH 3aBHCUT, IPEXAE BCEro, OT
TakuX (aKTopoB, Kak 0O0BEM IaBOJKOBBIX BOJ,
NHUTAIOMINX 3aJIUB PEK, HaIpaBlIeHHE YCTOWYMBBIX
BETPOB, CO3AIOIINX 3aTOKH MOPCKHX BOJ B 3aJIMB, &
TaK)K€ BAJICHTHOCTHIO BHJIOB COOOIIECTB II0
OTHOLICHUIO K COJIGHOCTHOMY, YE€M pearupyer Ha
BO3JEMCTBUE  CO  CTOPOHBI  XO3SHCTBEHHOH
JEsITeNbHOCTH YeNOBEKa.

B nenom, npecHOBOJHBIE OMOLIEHO3bI B HIKHEM
TE€YeHNUHU p. JIeHa COOTBETCTBYIOT 3KOJIOTHYECKOMY
HanpsokeHwio  (p. Jlema,  o3. Menmkoe) — wium
JKoJoruueckoMy  Osaromosyuuto  (p. Komuuk-
IOpara). Ha Bcex Habmr0maeMbIX BOJHBIX 00BEKTAX
(03. Menkoe, Ha OBYX CTBOpax HU30BHH p. JIeHBI 1

p. Komuank-tOpars)  mpoucxomuT  TOCTEIIEHHOE
CHIDKEHHE KauyecTBa TMOBEPXHOCTHOTO CJIOSI BOJBI.
Tak, B nepuoa ¢ 2007 mo 2015 rr. mo nokazatensam
(DUTOIIAHKTOHA KA4YeCTBO BOJ[ COOTBETCTBOBAJIO
«YCIOBHO 4YHCTBIM», a ¢ 2016r. mo 2019r.r. -
«ci1abo 3arpsa3HeHHBIMY». KauecTBo BOI MPHUIOHHBIX
CIIOEB OSTHUX JX€ BOJHBIX OOBEKTOB FHCIIBITHIBAET
3HAYUTENbHBIE MEXTOJOBbIE Tmepemanbl. Tak,
MOJIOKUTENbHAS JMHAMUKA B KayeCTBE BOJBI
HameTnnach ¢ 2014 r. Ha HaOJOJAaeMBIX CTBOpPax
peku Jlema - Kiacc KayecTBa HM3MEHWJICS OT
«3arpsi3HEHHBIX» 0 «CIIa00 3arps3HEHHBIX» B
2018 r. B 2019 r mpousonuio pe3koe CHUIKEHUE
Ka4yecTBa BOJBI IO YPOBHS «3arpsi3HEHHBIE» Ha BCEM
HAOIIOJJAeMOM  CErMEHTE peKHd. AHaJorHmyHas
TeHJEHIUs TpociexuBaeTcs B p. Komuuk-FOpapra
B TOT € MEPHUOI - OT «3arPSI3HEHHBIX» JI0 «YCIOBHO
YUCTBIX)» u B 2019 r. CHU)KEHUE o
«3arpsi3HEHHBIX». M TOMBKO  KadecTBO  BOJ
MIPUIOHHOTO CJIOA B 03. MenKoe coxpaHeTcss Ha
MIPEKHEM YPOBHE - «cI1a00 3arps3HEHHBIEY.

Takum ob6pazom, B nepuon ¢ 2014 mo 2019 rr.
COCTOSIHME HAOJIOMaEMbIX APKTHUYCCKHX aKBaTOPUI
Poccun  coxpansiercs Ha CTaOMJIBHOM  YPOBHE,
KapIUHAJbHBIX W3MEHEHWH B TaKCOHOMHYECKOM
COCTaBE M CTPYKTYpE COOOIIECTB, a TAKXKe TPpagalui
COCTOSTHUSI SKOCHUCTEM He OBLIO BBISBIICHO.

Pagnanuonnas 00CTaHOBKA HA CyXONMYTHBIX
TepPPUTOPUAX APKTHYECKOI 30HbI H B
npudpes;xxubix Boaax besoro u bapenunesa mopeii

Hauapmeecss ocBoenune CeBepHOro MOPCKOIO
OyTH W pPa3BUTHE aPKTUYECKUX TEPPUTOPUH C
IIUPOKUM HCIOJIb30BaHUEM aTOMHOTO
JIEIOKONBHOTO (JIOTA U aTOMHBIX 3JIEKTPOCTAHIIUH,
B TOM 4YHCIE IUIaBY4YHX, JENAeT aKTyaJlbHOH
CHUCTEMAaTHYECKYIO OIICHKY paanauoHHOM
00CTaHOBKH apKTHYECKOT'0 PErHOHA.

PagnomeTrpudeckas ceTb Ha  TEPPUTOPHU
Apkrudeckoil 3oHel P® Brmouaer 94 myHkTa
HaONIONIeHUH 32 MOIIHOCTBIO 3KCIIO3UIIMOHHON
JI03BI TaMMa-M3IIy4eHus, 43 MyHKTa HaOIIOACHUH 3a
pPaAMOaKTUBHBIMU BBIIAJICHUSAMH W § ITyHKTOB
HaOMIONEHUH 3a PagUOAKTHBHBIMU a3pO30JIIMU
BO3/yXa, a TaKke 5 IyHKTOB HaOJIOneHHH Ha
benom mope u 1 nmyHKT - Ha bapeHueBom Mope 3a
3arpsi3HEHHEM IPUOPEKHBIX BOJI.

Ha crannoHapHBIX  TYHKTaX  IPOBOISTCS
HAOMIOZeHNs 3a 3arps3HeHHeM aTMOC(hEpHOTO
BO3lyXa 137Cs u 2Ogr, IPUOPEKHBIX BOA besoro u
Bbapennesa mopeii - g PerynsipHo BBIONHAIOTCSA

TaKXKe SKCIEIUIMOHHEIE HCCIIEIOBAHUS
ApPKTUYECKUX MOpPEN.
O6bemMHas  akTuBHOCT, 5/Cs u  Sr B

IPU3EMHOM CJI0€ aTMOC(epsl HOJIAPHBIX o0OnacTei
Ha CEMb-BOCEMb IOPSAAKOB HMXKE HOPMATHBOB,
ycranoBieHHbx HPB-99/2009.
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O6beMHass akTHBHOCTb 5/Cs B BO3AyXE CYyXO-
MYTHBIX TEPPUTOPHIA APKTUKH 3HAYUTEIBHO HUXKE
CPEIHEB3BEIICHHOTO 3HAYCHUS IO TEPPUTOPHH
P®. CpenneronoBas oObeMHasi aKTHBHOCTD 137¢s
B pa3HbIX MyHKTax Habmogenuid B 2005-2010 rr. u
2012-2019 rr. KoJiebaach B HWHTEPBAIC
(0,2—2,8)-10’7 BK/M>, 33 HCKIIOYCHHEM T. MypMaHCK
(8 2016-2017 rr. — 10,7-1077 Br/m> 1 5,4:107 Br/v?)
u 1. HapbsiH-Map, r7ie B OT/ACNbHBIC TOABI CPEeIHES
3HAYCHHE MPEBBIIIAIIO 4,0-10'7 EK/M3, (2007,
2015 rr.). CpenueromoBasi 00beMHasi aKTUBHOCTh
137Cs 8 2018 u 2019 rr. cocrasmma 0,7-1077 B/,
B 2011r. o6bemHasi akTBHOCTH °/Cs 10 Beeit
eBpoIIelickoil TeppuTopun Poccuu yBenuuuiach Ha
OJIUH-JIBA TOPS/IKA 33 CUET MOCTYIUICHHUS aBapuii-
HBIX BEIOpOcOB ¢ ADC «Dykycuma-1», HO B apKTH-
YeCcKoW 30HE ObLia CYIIECTBEHHO MCHbINE, YeM B
cpemnem 1o Poccum (puc. 4.56).

1octs B7Cs, 107 Br/m?
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Puc. 4.56. O6beMHas akTuBHOCTH ' /Cs B npuseMHoit
aTMoc(epe B ITyHKTax HaOJIOICHHs
CyXOMmyTHBIX TEPPUTOPUI APKTUKH U B CPETHEM
o 3anossipsto B 2005-2019 rr., 10”7 Br/m>

o 2016 . B 1. MypMaHcK HaOJIIOJAINCh HHU3KHE
BEJIMUMHBL 00beMHOI akTuBHOCTH 13/Cs - B Iuara-
30HE (0,4—1,5)-10‘7 Br/M> (xpome 2011 r.). OgHako
B TpeTheM KkBapTasie 2016 T. U B 4eTBEPTOM KBap-
tane 2017 r. cpeaHsisa 3a KBapTajd BEJIUYMHA YBEJH-
YUjach 10 38,4-10'7 Bx/M® u 16,2-10'7 Br/M>
cooTBeTcTBeHHO (puc. 4.57). be3 yuera Tperbero
kBaprana 2016 T., cpeqHerooBas BEIMIHHA 00HEM-
HO# akTHBHOCTH °/Cs cocraBisia 1,4-10'7 BK/M3,
YTO COOTBETCTBYET JIMAINA30HY BEIMYHH 32 TIPE/IIIe-
crytonue 10 ner. B werBeprom kBaptasie 2017 1.
yBeNMYeHHE OBUIO MEHee 3HAYUTENBHBIM - JIO
16,2:107 Br/m>, MpU CpeJHEM 3HAueHHH 3a TpHU
MpEIECTBYIONMMX KBapTaia roja - 1,81077 Br/M.
Croub pe3koe YBEeITHYEeHUE MOXKET ObITh CBSI3aHO C
HEOJIAarONPUATHBIMU YCIOBUSIMH TPAHCTPAHUYHOTO
mepeHoca win nepeHoca BeiopocoB Konbekoit ADC
MIpH TPOBEJCHUU perjaMeHTHBIX paboT. B 2018 .
o0beMHas aKTUBHOCTE /Cs  COOTBETCTBOBAIA
XapaKTEepHBIM IS PETHOHA CPEeTHUM 3a KBapTal
BEJIMYUHAM - (0,9—2,1)-10‘7 EK/M3, a B 2019 r. nua-
nason cokparmcs 10 (1,0-1,2)-1077 Br/M>.

72016

Obbemuast aktusrocrs ¥7Cs, 107, Br/m?
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Puc. 4.57. [lunamuka cpeHel 3a KBapTal BETUYHHbI
00BEMHOM aKTHBHOCTH >/ Cs B BO3ayxe B MypmaHcke
B 2016-2019 rr.

Jlo 2016 T. 00beMHAss aKTHBHOCTH 0Sr B BO3-
nyxe Apkruyeckoir 30HBI Poccum (0. AMkcoH u
r. MypMaHCK) ObUTa HUXE CpPEIHEB3BEIICHHOW I10
tepputopun Poccun m konebanach B mpejesiax ot
0,02:1077 mo 0,26:1077 Bx/m> (puc. 4.58). Asapuii-
Hele BBIOpocHl ADC «Dykycuma-1» MpakTHYECKu
HE COJIEPIKAII CTPOHIHS U HE OTPA3WIINCh Ha BEJH-
yyHE 06hEMHOM aKTHBHOCTH VSt B 2011 T. OnxHako
B 2016-2017 rr. u 2019 r. Habmoganock yBemude-
HUE CPEJIHUX 3HAYCHUN OOBEMHOUM aKTUBHOCTU B
apPKTUYECKOM 30HE, 0COOeHHO B r.MypMaHCK - J10
0,61:107 Br/m>, 0,45-107 Br/m® u 0,54-107 Br/m>
cooTBercTBeHHO. B 2018-2019 rr. mpousonuio cHu-
KCHHE aKTHBHOCTH * ST B cpenHem o Poccuu u Ha
0. luxcon - mo 0,91-10'7 Br/M u 0,11-10'7 Br/m>
cooTBeTcTBeHHO. B 2018 1. B 1. MypMmaHCcK Takke
HAG/IIOANOCh CHIDKCHHE AKTUBHOCTH ST 110
0,26-10'7 BK/M3, oaHako B 2019 r. BHOBb yBEIUYH-
mack 110 0,54-1077 Br/m®.
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Puc. 4.58. Jlunamika 00beMHON aKTHBHOCTH ~ ST B
BO31lyXe Ha 0. JIukcoHe,
B MypMmaHcKe u cpegHeB3BemeHHoi mo Poccuu B 2005-
2019 rr.

3a nepuoxn ¢ 2000 o 2016 rr. oObeMHast aKTUB-
nocts 2°Sr B npubpexHbIx Bojax bemoro u bapen-
1eBa Mopei konebanach B mpenenax 1,7-4,4 mbx/m.
C 2017 r. aktuBHOCTh °Sr B Benom MOpE YCTOM-
YUBO CHIKajach U B 2019 r. cocraBmiia 2,1 mbx/n, a
B bapeHiieBoM Mope HameTuiach cTabwin3anus Ha
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4.4. KomrnekcHble uccriedogaHusi 3agpsi3HeHUs OKpyxaroujeli cpedbl
8 patoHe roc. bapeHubype u npunezarowux meppumopudi

ypoBHE Okoji0 1,9 MBbK/I. OTH ypOBHH 3aHUMAOT
CPEIHEE TIONOKEHHE 110 BETHINHE AKTHBHOCTH © VST,
MeX1y HanOollee HU3KMMHU 3HAYCHUSMU B THUXOM
OKeaHe, y BOCTOYHOTO mnoOepexbsi Kamuatku, n
Bogamu Kacmuiickoro mops (puc. 4.59). Ilpu stom
IIOYTH Bcer/a KoHneHTpanus B bemom mope BoIte,
yeM B bapenueBom. B Tuxom okeane B 2019T.
HAGITIOACTC  CHIDKCHHE AaKTHBHOCTH VST [0
1,14 mbx/n. B Kacnmiickom Mope oObeMHasi akTUB-
nocts 2Sr B 2019 . 3ameTHO YBEJIMYUIIACh 10
5,7 mbx/n, npotus 4,9 mbx/n B 2018 .
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Puc. 4.59. Jlunamuka 00bEMHOI aKTUBHOCTH 031 g
npubpesxHbIX Bogax benoro un bapenunesa mopeii
B cpaBHeHUH ¢ Bogamu Kacnuiickoro mopst u Tuxoro
OKeaHa BOJIM3M BOCTOYHOTO mobepexpst KamuaTku
B 2000-2019 rr., Mbx/1

Habmonarormeecss yCTOWYUBOE CHUKEHHE CPEII-
HETOJI0BBIX 3HAYCHUMN KOHIEHTpallUU 03 B Benom
MOp€, BO3MOKHO, CBS3aHBl C IPOrPECCUPYIOIINUM
OUHIIIEHNEM 3arpsi3HEeHHBIX Nocie aBapun Ha HADC
TEPPUTOPUIA.

B BapeHueBoM Mope, Kak OKa3ald pe3ybTaThl
MHOTOJIETHHUX COBMECTHBIX POCCHUMCKO-HOPBEXKCKUX
WCCIIeZIOBaHUH, CYIIIECTBEHHOE BIIMSHUE Ha KoJeba-
HUSl OKa3bIBAE€T TPAHCTPAHUYHBIA NEPEHOC MOp-
CKUMH TEUCHUSIMU PATUOHYKIUIOB, yIAISBIIUXCS B
Hpnannckoe mope u nponus Jla-Man ¢ 3aBog0B
no rnepepadoTke OOIYYEHHOTO SJIEPHOTO TOILIMBA
Anrnuu u @paHuuu.

IloTeHManbHBIMU HCTOYHMKAMU IOCTYIUICHUS
TEXHOTEHHBIX PaJUOHYKIUAOB B BOAbl bapeniuena
MOpSI SIBJISIIOTCS 3aTOHYBIIIME BCJEACTBHE aBapHii
aToMHbIe ToIBoAHbBIE ToAKU «Komcomomnen» B Hop-
BEKCKOM MOpPE, BOJBI KOTOPOTO OOMEHHBAIOTCS C
Bojilamu bapenueBa mops, u «K-159» B bapenniesom
Mope. B palioHax HX HaxOoXJACHHUS MPOBOASATCS
nepuoandeckue (mocnennue - B 2014 r.) sxcnenn-
[MOHHBIE KOMIUIEKCHBIE OOCIEIOBaHUS MOPCKOM
Cpebl: BOJIbI, TOHHBIX OTJIOKEHUH U MOPCKUX Opra-
HU3MOB. B pe3ynbrare nccienoBaHuid yCTaHOBJICHO,
YTO YTEYEK PAJMOAKTUBHBIX MATEPUAIOB C 3aTO-
HYBIIMX [OJBOJHBIX JIOJOK HE MPOUCXOAHUT.

Takum o00pa3om, paMOaKTUBHOE 3arpsA3HEHHE
BO3IYUIHONM M Mopckux cpel Apktuku B 2019T.
HaXOMWIOCh Ha HHU3KOM YpOBHE U, HAdWHAS C
2016 1., HaOmI0MaeTCs TEHACHIUS K €TI0 CHIDKCHHIO.

4.4. KomnaekcHble ucc1e008aHusn 3azpsasHeHUs OKpyxcaroulell cpe-
Obt 8 patioHe noc. bapernubypez u npuarezarowiux meppumopuil

B 2019 r. 6b110 BBIIIOTHEHO 00CTEI0BaHUE paii-
OHOB pACHOJIOXKEHHsI TOocenkoB bapeHnOypr u
[Mupamuga, npuiIeraOUX K HAM TEPPUTOPHIA,
aKBaTOpUM U MOOepexbs 3aluBOB ['peHpbOpH U
bunnedrop.

HabmoneHust mpoBOIMIIMCH B BECEHHUIA (anpeb
W Mail) U JIeTHUH (WIONb W aBrYCT) MEpPHOABl 3a
3arpsi3sHEHHEM  aTMOC(EepHOTO  BO3dyXa B
roc. bapeHnOypr, CHEXXHOTO MOKPOBA, MOYB, TPYH-
TOBBIX BOJ M HAa3€MHOW PacTUTENBLHOCTH Ha TEPpPHU-
Topun TocenkoB bapennOypr u Ilupamuma, wux
CaHUTapHO—3aIUTHBIX 30H (JIOKANTBHBII MOHHUTO-
PHMHT) U B yAAJEHHBIX OT MOCEIKOB Toukax ((poHO-
BBI MOHHUTOPHHT). Brinonssiiuch TaKxke
WCCIIEIOBAHNS MOPCKHX BOJ, MOPCKHX BOJHBIX
B3BECEH U TOHHBIX OTJIOKEHUI Ha aKBaTOPHUU 3aJIH-
BoB I'pendropn u bumiedropa; MOBEPXHOCTHBIX
BOJ U JOHHBIX OTJIOXeHUH o3ep buenga-Cremwme,
lony6oe u bespimsiaHOE, a Takke peku I 'penpaic-

anpBa. Ilpomecc orbopa mpod mpenacTaBieH Ha
puc. 4.60.

ATMocdepHBbIH BO31YX

B mnpobax armoctepHoro Bo3myxa ompenens-
JMCh KOHIEHTPALMM TbUTH, TA30BBIX NPUMECEH U
Jerkoneryunx opranudeckux coenunenuit (JIOC).
Taxxe ObLI MpoBeaeH 0TOOpP HPod aTMochepHOTo
a’po30JIs JUTSI OTPENETICHUS TSDKENBIX METalIoB
(Ni, Co, Zn, Cd, Cu, Pb, Cr, Hg) u mpimsska, Xio-
popranndeckux coeauHennid (XOC), Brmoyas
nonuxnopoudenmnsl (I1XB), u monmuIUKINYECKUX
apomatuyeckux yriaeBonopomo (ITAY). Ocuos-
HBIMH BEIECTBAMH, 3arps3HAIONIMMHU aTMocdep-
HBI BO3MyX mocenkoB bapennoypr u Ilupamuna,
ABISIFOTCS IBLIb, JUOKCHI CEepPbl, OKCHUIBI a30Ta M
yriaepoaa. MakcuMasbHbIE KOHLEHTPALUH IBIIH
(mo 8,74 MKT/M> ), Tnokcuaa cepsl (1o 3,59 MKF/M3),
okcuza yriepona (1o 611 MKI/MY) | IHOKCHIA
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Puc. 4.60. Ot60p npob npupoaHOii cpensl Ha apX. [lnmudepren

azota (mo 2,13 MKF/M3), cepoBojioposna (10
1,19 MKF/M3) ObuTH 3aUKCUpOBaHBl B aTtMocdep-
HOM Bo3ayxe moc. bapernoypr. B Bo3ayxe noc. I1u-
pamuna ObUTH 3aUKCHPOBAHBI KOHIIEHTPALIUH
meuta (7,25 MKF/M3), muokcuna cepsl (2,00 MKF/M3),
okcuga yriepoaa (204 MKT/M) M JIHOKCHIA a30Ta
(0,57 MKr/M3).

U3 xmopopranndecknx coeamnenuii (XOC) B
mpo0ax BO3jyXa ObUIM 3apErHCTPUPOBAHBI TOJBKO
XJIOPOEH30JII B JIETHWW TEPHOJ - MaKCHMaJbHOE
coaepxanue 1o 4,34 HI/MC.

B Becennuii u netHuii nepuonsl 2019 r. B atMoc-
¢depHoM Bozayxe moc. bapeHIOypr KOHLIEHTpauu
MOJMIUKIMYECKUX apOMATHYECKUX YTIIEBOJOPOJIOB
(ITAY) Haxonuimch HUKE TIPEICIIOB O0HAPY KEHUSI.

BecHoil MakcHManbHOE COIEPIKAHHME TSDKEIIBIX
meraioB (TM) B aTtmocdepHOM BO3OyXe cocTa-
BUJIO: Xkene3a - 3,0 MKF/M3, Maprasua - 0,14 MKF/M3,
nunka - 0,29 MKI/M>, Mead - 0,29 MKI/MS, Xpoma -
0,09 Mmxr/M>, a B seTHu [IEPUOJ: Maprasna
0,02 MK/ , ummHKa - 0,09 MKT/MS , MemH -
0,024 MI(F/M3, nukens - 0,012 MKr/M>. Bee maxkcu-
MaJIbHBIE 3HaUCHHS OBbUIM 3a(PMKCHPOBAHBI HA TEP-
putopur  moc. bapeHuOypr okoi0  30HaIBHOI
rujipoMeTeopoiioruaeckoit oocepsaropuu (3MO).
ITo cpaBHEHHIO CO CPEAHUMH YPOBHSIMH 3a TIEPHO]L
20152018 rr. 3arpsi3HEHHOCTh aTMOC(HEPHOTO BO3-
nmyxa B 2019 r. cymecTBeHHO He H3MEHMIIACH.

ITomyuennsie B 2019 r. n1aHHBIE O KOHIEHTpa-
LUSIX 3arPSI3HSIONIMX BEIIECTB B aTMOC(HEPHOM BO3-
JIyXe paiioHa HcCIeoBaHUK OJIM3KM K JaHHBIM
HOPBEKCKUX HCCIIEAOBATENCH, OCYIIECTBISIOMINX
momobuble Habmogenuss Ha cr. llennenmna B Hro-
Onecynne (AMAP Assessment Report: Arctic
Pollution Issues. Arctic Monitoring and Assessment
Programme. Oslo. 1998, 2008).

CHeXHBII MOKPOB

B o0Opa3suax cHeXHOro moKpoBa, OTOOPaHHBIX B
paiione pacrnonoxxeHust moc. bapeHnOypr B xome
BECCHHHUX IKCIEIUIIMOHHEIX uccienoBanuii 2019 1.,
MPOBOAMIIOCH ONpEJEIIEHUEe COJIEpPKAHUS KOMIIO-
HEHTOB MHHEPAIEHOTO COCTaBa (XJIOPUAOB, CYIb-
(aToB, MIETOYHBIX U MIETOYHO-3EMENBHBIX MeTall-
noB (Na, K, Ca, Mg), coennHenuit azora (HUTPHT-
HOTO a30Ta, HUTPATOB, AMMOHHUS ), HEPTIHBIX yTIIe-
BOZI0pO1I0B, herooB, [TAY, XOC u TM.

Bomoponusiii  mokazatens (pH)  cHexHOTO
MOKpPOBa B pailoHe HCCIEeIOBaHUM BapbUPOBAJICS B
npexenax ot 5,36 mo 8,66 en. pH. IloBwimieHHBIC
3HaueHust pH ObLIM OTMEYEHBI B CHEXKHOM MOKPOBE
B paliOHE PACIOJIOKEHHsI OTBAJIOB TOPHBIX MOPOI U
nmaka oT TOL], monmxenHsle 3HaueHus pH ¢pukcu-
pOBaIMCh B  CHEXXKHOM  TIOKpPOBE  CEBEpHEE
noc. bapeHuoypr, y ckjiaia cTpoiMaTepuaios.

KoHnenTparuu TIaBHBIX HOHOB B CHEXHOM
MOKPOBE 00CIIEIOBAaHHON TEPPUTOPHH H3MEHSITUCH
B Mpejenax: XJopuasl - ot 2,13 mo 44,0 mr/n tanoi
BOABI; cyabdatel - ot 0,57 no 23,4 mr/m; HaTpuid -
ot 0,78 mo 10,2 mr/im; kanuii - ot <0,25 mo 0,41 mr/
JI; Kanbui - oT <0,25 no 1,49 mr/n; marawmii - <0,25
1o 1,68 Mr/m Tayoii BOILI.

Konnenrparuu MuHepaibHbIX (HOpM a30Ta B
CHEXHOM TIOKPOBE COCTABIISLTU: ISl aMMOHHS - IO
42 MKr/m; Juis HUTpAToB - 10 1740 mr/i; 1yl HUTpu-
TOB - 10 186 MKI/11.

Conepxanne He(TSHBIX YIIIEBOIOPOJOB B IMPO-
0ax cHera U3MeHsI0ch oT 5,50 o 175 MKr/im Tanoi
BOJIBI, WX MaKCHMajbHas KOHIIGHTpauus ObLia
3a(pukcupoBaHa B paliOHE BEPTOJICTHOM TUIOIIA]KH.

Konnentparuu (eHOIOB HaXOIWIUCh HIKE
npejena OOHapyKEeHHS UCIIOB3YeMOT0 aHAIUTHYE-
ckoro meroaa (<0,5 Mkr/m).
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Cpennee cymmaproe coaepxanue [TAY B mpo-
0ax CHEXXHOTO TIOKpOBa cocTaBwio 4,74 HT/M Tpu
MaKCHMAaJIBbHON KOHIeHTpanuu 39,2 Hr/n B paiioHe
pacnionoxenus 3IMO.

U3 onpenenseMpIx XJI0pOPTraHUUECKUX COSIUHE-
Huii (XOC) B CHES)XHOM TIOKpOBE ObUTH 3a(hUKCHPO-
Banbl coeauHenus rpynn I['XHII wu IIXB.
Konnentparuu Xa0pOeH30JI0B, IECTHIIUAOB TPYIIT
xnopoernzonoB, JAT wu coemuHEHWI TPYIITBI
MOJTUXJIOPIMKIIOINEHOB BO B3BECAX TAJOr0 CHEra
HaXOJWIUCh HIDKE TPEACIIOB OOHapyxkeHus. Mak-
cuMmanibHasi KoHueHTpamusi cymmbl [I'XII' cocra-
Buia 180 HI/1 B paifoHe pacHOJOXKEHHS OTBAIOB
ropHeix nopof u mmaka ot TOLI. U3 15 onpenensie-
MBIX MHIUBHUIYaJbHbIX KOHreHepoB [IXb B cHex-
HOM IIOKpPOBE OBUIH BBHISBJICHHI 14 coenmHeHUil (3a
uckmoueHneM #105). MakcumanbHble KOHIEHTpa-
MK OTAeNbHBIX KOHTeHepoB I1Xb cocTapnsnu: ans
#180 - 6,66 ur/in, gnsa #170 - 5,16 uar/n, gusa #28 -
4,36 ur/n, gns #187 - 4,36 ur/n, g #153 - 3,99 ur/
1. Cpengnee cymmapHoe conmepskanme I1XbB cocra-
BUJIO 2,55 HI/N IpU MaKCHMAJIBbHON KOHIIEHTPAIlUU
34,8 ur/n, 3aduKCUpOBaHHOW B paiioHe CKJIaaa
CTpoHMaTepHaIOB ceBepHEe Toc. bapeHToypr.

Pacmipenenenune copepikaHnss HEKOTOPBIX 3arps3-
HAIOIIMX BEIIECTB B CHEXHOM IOKPOBE B paiioHe

I | e
Cymya IIAYV | {1 27 )

pacmoJiokeHusI 1Toc. bapeHnOypr nmpeacTaBiIeHb Ha
puc. 4.61.

CopepkaHue ONpeeNsseMbIX TSDKEIbIX MeTall-
JOB B Mpodax CHera HaxXOIWJIOCh B CICAYIOIINX
npexenax: mapradmna - or <1,0 mo 3,30 mxr/a (B
cpeaseM 1,56 MKr/n Tanoit Boabl); uHKA - oT <1,0
710 8,80 MKI/)I, IpH CpeHEM conepKaHuu 2,67 MKI/I;
mean - oT <1,0 mo 1,30 MKr/1 ipu cpeiHeH KOHIICH-
Tpammu <1,0 MKI/nm Tanod Boabl. MakcuMaibHBIE
3HaYCHHS TepeunciaeHHsIx TM Obutn 3apuKCcHpo-
BaHBI B palflOHE CKJIaJ1a TOPHOIIAXTHOTO 000pyI0Ba-
Hus (paiion otBasia Nel). Konmentparum xemnesa,
HUKeJs, K00aabTa, CBUHIIA, KaJIMUS, XpOMa, PTYTH U
MBIIIbSKA HAXOAWIUCHh HIKE TPECIIOB OOHapyKe-
HUSL.

Takum obOpazoM, B 2019 r. CHEXHBEII ITOKPOB
TEPPUTOPHH TIOCETTKA M €T0 OKPECTHOCTEH XapaKTe-
pHU30BAJICSl TOBBIIICHHBIMA CYMMAapHBIMH KOHIICH-
TparusiMu [TAY U OTHOCHTENHHO TOHMKEHHBIMHU
BennurHamu pH 1o cpaBHeHHIO ¢ (POHOBBIMH panio-
Hamu Poccuiickoii n Kananckoii Apkruku (Kapckoe
MOpe M JeAHMK Araccu3 Ha o. Dmicmup B Kanan-
CKOIl ApKTHKe). 3arps3HEHHE CHEXHOTO TOKpOBa
TTAY cBsizaHO, B OCHOBHOM, C PETHOHAJIBHBIMHU U
JTIOKJIbHBIMA HCTOYHHUKAMHU.

Cymma ITXB V7

T :

Puc. 4.61. Pactipenenenue conepkanust cyMmsl ITAY, cymmer I1XB, cymmsr I XTI n
CyMMapHbIX He(pTepoayKTOB B mpobax Tajoro cHera B 2019 r.
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Mopckue Boabl

Otbop TpoOd MOPCKHAX BOJ TPOU3BOIWICS B
BOCTOYHOH YacTH akBaTtopuu 3anuBa [ 'peHdrop,
npuiierammei Kk tepputropun noc. bapeHnoypr, a
TAaKX€E B 3allaIHOM YacTU aKkBaTOpUHU 3aiuBa buie-
dvopy, MIpHJIETAOIIEH K TEPPUTOPHUH
noc. [Tupamua. B mpo6ax MOPCKHUX BOJ BBITTOTHS-
JUCHh ONpeeNieHNs] OCHOBHBIX THIPOXUMHUYECKHIX
XapaKTEepPUCTUK - BoJOponHOTro mokasarens (pH),
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOIO  TOTEHIIMAJA
(Eh), pactBopenHoro kucnopoaa, BIIKs, Guoren-
HBIX 3JIEMEHTOB (KPEMHEKHCIIOTHI, MUHEPATbHBIX
¢dhopm azota u pochopa 1 uX 00IIETO KOIUISCTBA) U
KOHIICHTPAIlMH B3BECH, a TaKXKe 3arpsa3HSIONINX
BEIISCTB - TsDKeIbIX MeTamioB, IIAY, HY, xeno-
JApHBIX anupaTryeckux yriaesopoponos (HAY),
JIETY4YUX apoMaTHYECKHUX YTriaeBoziopojoB (JIAY),
WHAMBHUIYJIBHBIX (EHOIOB (aKMI(EHOIO0B, XJIOp-
(dbeHoloB ®W  HUTPOQPEHOJIOB), CHHTCTHYCCKHUX
moBepXHOCTHO-akTHBHBEIX BemecTB (CIIAB), xio-
popranndeckue coeauHenus (XOC), Bxmoyas
nonuxyiopupoBanHbie Oudennnsl (I1XB).

Konnenrpauu CITAB, denono, HAY u JIAY
B BOJax 00OCJIeIOBaHHBIX AKBATOPWI 3a IMEPHOIBI
HaOIOACHUH OBIITH HIDKE TIpeIeiia TyBCTBUTEIHLHO-
CTH HCITOIIE3YEMOT0 METO[a aHAIN3a, YTO HE TI03BO-
MU0 WX HaNeXKHO uAeHTU(UIUpoBaTh. U3
3arpsI3HAIONIMX BEUIECTB B BOAAX 00CIEIOBaHHBIX
akBatopuii B 2019 r. 6pumn BeIsIBIICHEI HY, TIAY,
TM u XOC.

Cymmapnoe coaepxanne HY B Bogax obciemo-
BaHHOW akBaTopuu 3amuBa [ peHdropa HaxomH-
muce B mpexenax 2,00 mo 42,0 Mxr/m. ¢
MaKCHMAaJbHBIM COJIEpP’)KaHUEM B MPUIOHHOM CJI0€
MOpPCKHUX BOJ ceBepHee moc. bapeHnoypr. Cymmap-
Hoe conepkanne HY B Bojax 3anmBa bumrednopa
nmocturano 1,00 mMxr/i.

U3 16 omnpenensiembix ITAY B Mopckux Bomax
3aquBa ['pendpopa Obuin BBIsABICHBI 12 coeanHe-
HUM, a B BoJlax 3anuBa bumnedropa - 3 coeaune-
HUS. Cpennee CyMMapHOe coliepkaHue
coemuaeHni Tpymmbl [TAY B BOomax BOCTOYHOM
akBaTOpuHU 3anuBa ' peH(BOPA B JETHUH MEpHOL
cocraBwio 13,4 ur/n, B Bomax 3anuBa bumredsopn
— 6,5 ur/mn.

N3 XOC B mpobax MOpCKOW BOJIBI 3aJMBOB
I'pendropn u bumnedropn 3a neTHwWl mepHOL
Ha6monernii 2019 1. 6pu10 3aUKCUPOBAHO HANH-
yue coeguHenuil rpynn I'XHI, AAT, IIXIA u
I1Xb. 3HauMMBIX KOHLEHTpaUUH MOIUXJIOPOEH30-
JIOB He OBUIO OOHAPY)KEHO, OAHAKO OHM OTIpEneIs-
JIUCH BO B3BELLIEHHBIX B3BECSX.

MakcuManbHbIE KOHIICHTPAITUH BCEX HIICHTU(DU-
nupoBanHeix XOC B Bomax 3ammBa ['pendnopn
COCTaBISUTA: JUIS CYMMBI TOJUXJIOPOCH30JI0B -
0,039 ur/mr B Mopckoii B3Becu; amst cymmsr [ XTI -

1,61 ar/m B Mopckoii Boae u 0,177 HI/MT B MOPCKOM
B3BecH; mnmsi cymmsl JJJAT - 7,62 Hr/m B MOpcKoit
Boze u 0,012 Hr/Mr B MOpPCKOi B3BECH; AJISI CYyMMBI
X - 1,67 ar/n B MOpPCKOW BOAE; IUII CyMMBI
Xb - 17,6 ur/n B Mopckoii Boge u 0,143 Hr/mr B
Mopckoi B3Becu. U3 15 onpenensieMblx UHAUBUTY-
anpHBIX [1Xb B MOpckoii Boze peryisipHo (PUKCHPO-
BAJINCh 14 KOHIEHEPOB.

Makcumanbnble KoHIeHTpauuun XOC B Bomax
3anuBa buwinedpopa  coCTaBIsM: IS CyMMBI
MOJIUXJIOPOCH30JI0B 0,019 Hr/Mr B MOpCKO¥H
B3Becy; st cymmbl I XL - 1,38 ar/m B Mopckoi
Boje u 0,02 HI/MT B MOPCKO# B3BeCH; IJISI CyMMBI
JUT - 4,42 ar/n B Mopckoit Bofe; anst cymmsl [1Xb
- 7,73 ur/n B Mopcko# Bozxe u 0,131 Hr/Mr B MOp-
ckoli B3Becu. U3 ompenenseMbIX WHIUBHITYATbHBIX
I[IXb B MOpCcKO#H BOJIE PEryJsApPHO (PUKCHPOBAIUCH
koHreHepsl #101, #105, #118, #138, #156 u #187.

Haubonpmee conepxanne onpenensiemMbix TM B
mpobax MOpcKod BojbI 3ammBa ['peHdropa cocta-
BWJIO: kene3a - 72,0 mkr/im, mapranna - 10 4,50 Mxr/
1, muaka - g0 102 mxr/n, mean - 10 4,20 Mkr/m,
HuKes - 10 16,0 Mxr/in, kobansta - 10 1,30 MK/,
kaamus - g0 0,42 mxr/n, meimbska - 9,00 Mkr/m,
prytu - mo 0,008 mxr/m. KoHmeHTpanuu CBHUHIIA,
XpoMa ¥ 0JIOBa HaXOJAWJIMCh HIDKE TpeesioB 0OHa-
PY>KEHHUS.

MakcumalbHbIE KOHIIGHTPAIIUN OMPEIEIIEMBIX
TSOKETBIX METaNIOB B TP0oOaxX MOPCKOW BOJBI
3anmmBa bunmnedropa cocrasmmm: xenesa - 540 Mxr/
1, mapranna - 7,00 mxr/n, Hukens - 15,0 Mxr/n, kan-
mus - 0,37 mxr/a, pryta - 0,006 mxr/n. Conepixka-
HUS OCTabHBIX METAIOB HaXOAWIUCh HIXKE
MPEJICIIOB OOHAPYKEHUSI.

KoHnmeHnTpariuy 0oJbITieit 9acTH 3arpsS3HSIONIHX
BEIIECTB B MOPCKUX Bojax 3aimBa [perdnopm
UMENY 3HA4YeHUsI, XapaKTepPHbBIE IS MPHOPEIKHBIX
paiionoB Hopsexxckoro um CeBepHOro mopeil co
CpeIHUM WJIM HE3HAYUTEIbHBIM YPOBHEM BO3JCH-
CTBUSI OEpPEroBbIX MCTOYHUKOB 3arpsi3HCHHS Ha
MOpCKyIo akBaropuio. OIeHKa KadecTBa MOPCKHX
BOJl C TOYKH 3PCHHS PHIOOXO3SMCTBEHHBIX HOpMa-
THUBOB TIO3BOJISIET KJIACCHU(HUIIMPOBATE BOABI 00CIIE-
JIOBaHHOH akBaTopuH 3anuBa [ peHdbOpA B JIeTHUI
nepuoa 2019 . B cpejHEM KaK «yMEpPEHHO 3arpsi3-
HEHHBIE», 4 HA OTJCIBHBIX YIACTKAX KAK «IHCTHICY.
Ha axBaTopuu 3anmuBa ['pendropa 3HadeHUS 607TH-
ITUHCTBA OCHOBHBIX THIPOXHMHUYECKUX ITOKa3aTe-
Jel, a TakkKe KOHICHTpAIMH 3arpsa3HSIIONINX
BEILIECTB B MOPCKUX BOJAX, HE MPEBBIIIANIN YCTa-
HoBneHHbIX [IJIK mns Box prIOOXO3SHCTBEHHBIX
BOJI0EMOB, 3a uckimoueHueM 3HaueHuid BIIK (mo
1,38 ITJIK), cymmsr [IXb (mo 1,76 ITJIK), xonIeH-
Tparuit xxenesa (1o 1,44 I1/1K), nuaka (0JHOKPAaTHO
1o 2,04 ITAK) u mauxens (mo 1,60 ITAK).

B Mecrax mocTyruieHUs HEOUUIEHHBIX KOMMY-
HAJIBHO-OBITOBBIX CTOYHBIX BOJI MOCEIKa HaOIro/Ia-
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€TCsl JIOKAJIbHOE 3arpsi3HEHWE MOPCKUX BOJ, YTO HE
OKa3bIBAa€T CYIIECTBEHHOI'O BJIMSIHUS Ha KaueCTBO
BOJI 3anuBa [ peHdbop/ B IemIoM.

OneHka KauecTBa MOPCKHX BOJ 3anuBa buiie-
dbropa B paiione noc. [lupamuna ¢ TOuku 3peHUs
PBIO0X03SHCTBEHHBIX HOPMATHBOB TO3BOJISET KJTac-
cU(UIIUPOBATh BOABI KaK «YMEPEHHO 3arps3HCH-
aeie». B 2019 1. Ha akBaTopuu 3ammBa bumtedropa
B pailone mnoc. [IupamMuga 3HaYEHUS OCHOBHBIX
TUAPOXMMHUYECKUX TOKa3aTesei, a Takke KOHICH-
tpammit JIAY, ITAY u XOC B Mopckux Bogax HE
npeBsimany ycranoBineHHbX [IJIK mist Bog pwioo-
XO3AMCTBEHHBIX BOJOEMOB, 3a HCKIoueHuIMH BITK
(mo 1,32 TTIJIK), xene3a (ogHokpatHo g0 1,08 ITJIK)
u Hukens (mo 1,50 ITK).

IToBepXHOCTHBIE BOABI CYLIH

OT060p MPOO MOBEPXHOCTHBIX BOJI CYIIH TIPOH3-
BOJAWJICA B BECEHHMM W JIETHUM MEpUOABl U3
03. buenga-Ctemme, ucnosnb3yeMoro s MHUTbe-
BOIO0 U XO3SAUCTBEHHO-OBITOBOIO BOIOCHAOKEHUSA
moc. bapeHnOypr, a Takke peku ['peHmancanbBa,
o3ep [omy6oe n be3pMsiaHOE B JeTHHH mepuon. B
po0ax MOBEPXHOCTHBIX BOJ BBHITIOJIHSUIACH OIIpeie-
JICHHUSI OCHOBHBIX THJAPOXUMHUYCCKUX XapaKTEpH-
CTUK —  BojmopoaHoro  mokaszatens  (pH),
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHFHOTO  TOTEHIIMAJa
(Eh), menoyHOCTH, pPACTBOPEHHOT'O KHCIOPOAA,
Groxnmmaeckoro norpedienus kucnopona (bIIKs),
XUMHUECKOTo TmoTpebnerus kucnopona (XIIK),
OMOTEHHBIX JJIEMEHTOB (KPEMHEKHCIOTBI, MHUHE-
panbHBIX (opMm azora u Qocdopa U ux 0OIETO
KOJINYECTBA), KOMIIOHEHTOB MUHEPAIBLHOTO
COCTaBa, a TaKXe 3arpsi3HAIONINX BEIIECTB — TsDKe-
neix Metaiuios, [TIAY, HY, HAY, JIAY, unnuBuny-
anpHBIX (heHooB (ATKWI(QEHONIOB, XIOPPEHOIOB U
HUTPO(EHOIOB), CHUHTETHYECKHX MOBEPXHOCTHO-
axktuBHBIX BemecTB (CITAB), XOC, Bxmouas [1Xb.

W3 3arps3HSAIOMMX BEIIECTB B O3EPHBIX M ped-
HeIX Bojgax B 2019 r. 6sumi BeisiBiensl HY, CITAB,
TM, coenunenns rpynmn ITAY u XOC.

Konuentpanuu HAY, JIAY u unauBugyanbHbeIX
(heHOIOB B MOBEPXHOCTHBIX BOJAX PEKH M 03ep 3a
MIEPUO/IBI HAOTIOECHUI OBLIN HIDKE MPEACIIOB TYB-
CTBUTEIFHOCTH METO/IMK aHAJIH3a.

Conepxxanue CITAB B Bojiax 03. buenna-Cremme
coctaBmstmo or 13,0 mo 13,5 MKr/m, a B JeTHHH
TIEpUOJ] HE TPEBBINIATIO Tpejaena OOHApYXKEHUS; B
peunsbix Bojax koHueHTpanmu CITAB cocrasmsnu ot
9,0 no 18,0 mxr/n. Conepsxanne CITAB B Bomax o3ep
I'omy6oe n be3sIMsHHOE B JIETHUI TTepro]] HaO0e-
HUI HAXOMIIOCH HIDKE TIpezieia OOHApYKEeHHSI.

CymmapHoe conepxanne HY B moBepXHOCTHBIX
Bogax o03. buennga-CremMmme B BeCEHHUH MepuOa
HAOJIOJICHUI COCTaBIsUIO B cpeAaHeM 2,9 MKI/,
netom gocturano 11,0 mxr/m, B o3epax ['onyOoe u
bessimsinHOe coctapisuio 8,0 Mkr/i. B Bogax peku

conepxanne HY xomnebanock ot 74,0 mo 97,0 MKr/i
TP CpeHEM 3HAUCHUH 85,5 MKT/JI.

B Bomax o03. buenma-CtreMMe B BeCEeHHHU
MepUO HAONIOIEHUH yNanoch WIACHTU(DUIIUPOBATH
TONBKO OfHO coeawHeHue [IAY - 6ens/b/¢yopan-
TEH, ¢ MaKCUMallbHO# KoHIeHTparueit 0,10 ar/mn. B
neTHU# nepuoy B 03. bueHma-CteMMe OBLTO BBISB-
nero 8 coeamnenuit [IAY, B 03. ['omy6oe - 4 u B
03. be3piMsanaHOE - 6 coeauHeHMA. CpeaHee cymmap-
HOE cojepkaHue coeauHenuit rpymnmel [TAY B
Bogax o03. buenma-CtemMmme B BeCEHHUN TEpUOA
cocraBwiio 18,3 Hr/n, a B ieTHui niepuo - 19,5 Hr/,
B 03. ['onty0oe B jeTHuil nepuon - 6,0 HI/J, B Bogax
o3epa bespmsnHOe - 33,0 HI/I.

B Boze p. 'perancanbpa ObuH 3a()UKCHPOBAHEI
11 coenunenuit [IAY. Cpennee cymmapHoe conep-
J)KaHue coequHeHni rpynnsl [IAY B peuHsIX Bogax
cocraBuiio 14,5 ur/i.

N3 XOC B Boge p. ['penaanconsBa ObUTH BEISB-
nenbl coenuuenus rpynn I'XIT, JAT, XA u
[1XB, ux cpenHue cyMMapHbIE COAEPKaHUS COCTa-
BWIM cooTBeTcTBeHHO: 1,30; 5,96; 0,05; 8,36 Hr/i.
B Bogax o03. buenna-CtemMMe B BECCHHHI TEPHOL
HaOJIFOICHUNA HE YIajdoch HICHTU(OHUIIMPOBATH COEC-
muHennsa rpynnsl XOC. B metHuit nepnon Obutu
3apuxcupoBansl coequnenus rpymn [ XU, 1T u
IIXB, ux cpenHue cyMMapHbIEe CONEpKAHUS COCTa-
Bunu 1,24; 3,67 u 8,46 Hr/a cooTBeTcTBEHHO. B
Bogax 03. ['omy6oe u be3piMsiaHOE HaeHTHDUIMPO-
Basiich coenunenus rpynn I'XUT, AT u IIXb. Ux
CyMMapHble KOHIICHTpaluu B Bojax o03. ['omyboe
cocrapmmu: I'XII" - 1,19 ur/an, AT - 3,68 ur/m,
IIXBb - 9,26 ur/n. B Bogax 03. be3pimMsiHHOE CyMMap-
Hoe conepxkanre XOC cocrapumno: [ XTI - 0,95 ur/m,
JAT - 2,81 ur/m, I[1XB - 8,91 Hr/mn.

B BecenHuit nepuoj MakcMMaabHbIE KOHIIEHTpa-
mud TM B Bozax o03. bueana-CremMMme COCTaBUIH:
Mapranma - 1,20 Mxr/i, nueKa - 6,10 Mxr/n. Koxren-
Tpamuy >Keje3a, MeI, HHUKeIs, KoOaabTa, CBHHIIA,
KaJIMUsl, XpoMa, PTYTH, MBIIIBSIKA U 0JIOBA HE TIPEBHI-
IIaJIA TIPEIENIOB YyBCTBUTENFHOCTH HCIOIB3YEMOTO
METOJIa aHau3a. B neTHui meproj B 03€pHBIX BOJIAX
MaKCHMAaJIbHBIC KOHIICHTPAIIMA COCTABHIIM: ITMHKA -
7,0 Mxr/n, meau - 1,3 Mxr/i, kobanera - 1,02 MK/,
prytu - 0,006 Mxr/n, ocramsable TM HaxoquiHuCh
HIDKE TIpeJiesia OOHAPY KESHUSL.

B Bomax o03.T'omy6oe conmepxanne TM cocra-
Bwio: Mapranna - 1,00 Mxr/m, xobampTa - OT
2,10 mxr/n, prymu - 0,003 mxr/n. Konunentpauuu
JKenesa, [MHKA, MEIW, HUKEINs, CBHHI@A, KaIMUs,
XpOMa, MBIIIBSKA ¥ 0JIOBA HE JOCTHT AT YPOBHS UyB-
CTBHUTENBHOCTH HCIIONB3yeMOT0 METOJa aHaJn3a.
Conepxxane TM B Bomax o03. be3pIMsHHOE OBLITO
clemyromuM: Mapradna - ot 3,10 Mxr/i, kobanpra -
3,70 mxr/m, prytan - 0,006 mxr/n. KoHreHTparmm
JKene3a, [WHKA, MEIW, HUKENs, CBHHIA, KaIMIs,
XpoMa, MBIIIBSIKA U 0JIOBA HE JOCTUTAIH YPOBHSI TyB-
CTBUTEILHOCTH HCIIOJIE3YEMOT0 METO/Ia aHAIH3A.
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AHanu3 npo0 pedHBIX BOJZ BBIIBHI CIIEAYIOIIUE
MaKCHMaJbHbIE COJICPKAHUS TSDKENBIX METalIOB:
Mmapranna - 93,0 Mxr/n (cpemHsisi KOHIIEHTpAIHS
84,5 mxr/i), aukens - 2,20 MKr/n (cpeaHsst KOHIEH-
tpauus 1,10 mkr/m), kobansta - 3,10 Mkr/n (cpen-
Hsst KoHTeHTparust 3,00 Mxr/n), pryTta - 0,007 MKr/i.
KonueHnTpauuu xenesa, HUHKA, MEIU, CBUHIIA, KaJ-
MU, XpOMa, MBIIIBSIKA M 0JIOBA HAXOAWINUCH HHUXKE
npeesioB OOHAPYKEHUSI.

CpaBHHUTENbHAS XapaKTEPUCTHUKA KOHIICHTPALIUH
3arps3HAIONIMX BELIECTB B IOBEPXHOCTHBIX BOJAX
cymu B paiione nocenkoB bapennOypr u [lupamuga
MpeacTaBlicHa Ha puc. 4.62.

Uccnenoanusi MoBEpXHOCTHBIX Boja p. ['pen-
nmancaneBa u o3ep buerma-Cremme, [omy6oe n bes-
BIMSHHOE B TIepuonbl HabOmomenuit B 2019 1. He
BBISIBUJI TIPEBBIIICHUS POCCHUICKHX THUTHEHHYE-
CKMX HOPMAaTHBOB IO KayeCTBY NMHUTHEBOW BOJBI H
BOJIBI  XO3SHCTBEHHO-IIUTHEBOTO U KYJIBTYPHO-
OBITOBOTO BOJIOIIONIL30BAHUS, & TAK)KE HOP-MAaTHBOB
KadyecTBa BOJBI, YCTaHOBIEHHBIX B cTpaHax EC.
Takum 00pa3oM, ¢ TOYKH 3pEHHS CaHUTap-HO-
XUMHYECKUX TpeOoBaHuit Boasl o3ep buenna-Crem-

Mme, ['ory0oe u be3pIMsIHHOE MOTYT HCIIOIB30BATHCS
JUTSL Lesiel X03HCTBEHHO-IUTHEBOTO U KYJIBTYpPHO-
OBITOBOTO BOJIOIIONIE30BAaHUS 0€3 ITOTOITHHUTEIBHOM
BO/IOIIOJITOTOBKH.

3a Becennuwii mepmoa HaOmoxenmii 2019r. B
Bomax o03. buenma-Cremme He Obuto 3adurcupo-
BaHo npessimeHuit [1JIK mis Bog peiboxo3siiicTBeH-
HBIX BOJOEMOB. 3a JICTHHH IIepHON HAOIIOACHHIMA
npesbimieHnst [1JIK HaOmromamuce mpeBbIICHHS
IIJIK mo BIIK (mo 1,2 ITJIK) n memu (1,3 ITJIK). B
Bozax p. ['pennancsnbpBa ObIIM OTMEUEHBI MPEBBI-
menus [1/IK mapranma (mo 9,3 [IJIK), HY (mo
1L9TIAK) u BIIK (mo 1,2 [NAK). Ilpebrmenuit
MK runpoxuMudecKux MapaMeTpoB U COJAEpXka-
HUS OCTANBHBIX 3B B Bojax peku He OBLIO YCTaHOB-
neHo. B o3.Tomyboe Obuto  3aduKCHpPOBAHO
npesbimenne [1JIK wurputoB (3,8 I1JIK) u BIIK
(1,36 TTJIK). B Bogax 03. be3pimsiHHOE OBLITO 3a(UK-
cuposano npesbrmenue [1/IK mo BIIK B 1,01 pa3za.
[peBbruennii [TIK ruipoXxuMuyecKkux napaMeTpoB
U coiep)kaHus OocTalbHBIX 3B B Bogax ozepa He
OBIJIO yCTAaHOBIIEHO.

rHAPOXHMMHECKHe rnokKasare/iM U 6MOreHHble 3/1IeMEeHTbI

BoaopoaHbii
nokasatesib, ef.pH

PacTBOpeHHbIM
KUcnopoa, Mr/n
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8,0 v
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BNK, mr/n KpPeMHUIn cUAMKaTHbIM, MKI/n
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|
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=

[IToo
[CToo

0
O6LWMIM a3oT, MKI/n
270

23,

1.0
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YpoBHU coaepxkaHua MAY, MXB v TAXeNbIX MeTaN/10B

Cymma MNAY, Hr/n Cymma NXB, HF/n

35

Megb, Ko6anbt, PTyTb, LMHK, MKI/n

30

25

20
8,60

3,0

8,40

8,20

8,00

IR

4,0
35
3,0
25

2,0

05

Co; 3,7
Zn; 3.5

65

CujH.n.d.
CujH.n.g.
CuiH.n.q

051

Ul H.N.0
Hgj 0,00
Hgj 0,00
Ha} 0,00

Hg]0,0
Zn3H.n.
Zn3H.n.
ZnJH.n.

7,80

0,0

‘ I 03. bueHpa-Cremme

Il p. F[peHpgancanbea

M 03. lony6oe I103. besbimAHHOE

Puc. 4.62. Cpe,HHI/Ie 3HAYCHUSA OCHOBHBIX THAPOXUMUYCCKUX IoKa3aTejel u 3arpsA3HAIOINX BCIICCTB
MOBECPXHOCTHBIX BOJ CYIIIU B JIETHUHI nepuon
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4.4. KomrnekcHble uccriedogaHusi 3agpsi3HeHUs OKpyxaroujeli cpedbl
8 patoHe roc. bapeHubype u npunezarowux meppumopudi

B cootBercTBUU C TPUHATON KiacCH(UKAIICH
Boj 1o unaekcy YKM3B Boap! 03. buenna-Cremme B
BECCHHUH U JIeTHUH mepuonabl HabmroneHuii 2019 r.,
a Taxxe Boxsl o3ep ['omyboe u BespiMsiHHOE B J1€T-
HUI TIEPUOJ KIACCU(PUIUPOBAINCH KaK «YCIOBHO
ymcteiey. Boga p. I'pennancanea B 2019 1. ximacen-
(hupoBanack Kak «cirado 3arps3HeHHasI.

JIoHHBbIE OTJIOKEHUS

B moHHBIX OTJIOKEHHSIX 00CICIOBAHHBIX YacTel
akBaTopuii 3anuBOB I pendropn u bumtedropa, a
TakKe ¥ BoJoeMoB cym (o3ep ['ony6oe, beapiMsia-
Hoe, buenna-Cremme u p. ['peHmancanpBa) mpoBo-
JIUJIOCh OMpENeNICHUE CONEP KAHUS 3arpA3HSIIOINX
Bemects: HY, HAY, ITAY, denonos, TM u XOC.

Cymmapuoe coxepkanme HY  gocrurano
217 MKT/T TIpH cpeaHeM 3HadueHHH 135 MKT/T IS
MOPCKHUX JOHHBIX OTJIOKeHUH 3amuBa ['peHdropx;
35,2 mkr/t (cpemuee - 31,4 MKI/T) JUist pEYHBIX JJOH-
HBIX  OTJOXEHWH; B  JOHHBIX  OTJIOKSHUM
03. buenga-Cremme - 9,09 Mr/kr; mis MOPCKUX
JIOHHBIX OTJIOKCHHH 3auBa brmedropn comepixa-
ane HY cocrasmsino 170 MKI/T, Tpu MaKCUMaIbHOM
3HAYECHUHU 6,68 MKI/T 111 JOHHBIX OTJIOKEHUH
03. 'ony6oe u 5,79 MKr/T 1Sl TIOHHBIX OTJIOKEHUH
03. be3pMsaHHOE.

Konmnentparuu HAY u ¢eHOIOB B MOPCKHX
OTJIOKCHHSIX U JJOHHBIX OTJIOXKEHUSIX CYIITH HaXOMIH-
JUCh HWXE Tpenena oOHapyXeHUs NpUMEHSBIIE-
rocsl aHAJTMTHYECKOrO0 METOJa, YTO HE IO3BOJISIIO
WX HAJICKHO UACHTU(DUITUPOBATD.

N3 16 ompenensembrx [IAY B HOHHBIX OTIIOXKE-
HUSIX TpUOpexkHON uactu 3anuBoB ['pendvopa u
bunnedrop, B JOHHBIX OTIIOXKEHHSAX p. [ peHmanc-
anbBa U 03. ['oiryboe ObLTH 0OHAPYIKEHBI BCE COS/IU-
HeHus. B MOHHBIX OoTiIOXKeHusX 03. buenna-Ctemme
u bespimannoe - o 15 coenunenutii [TAY.

B 2019 1. cpenree cyMMapHOE coAepKaHUE COe-
JuHeHud rpynnsl ITAY cocTtaBisuio B JOHHBIX
OTIIOKECHHUIX 03. buennga-Cremme 98 HI/T,
03. ['omy6oe - 132 Hr/r, B 03. bespimsHHOE - 704 HIT,
p. ['pennanconeia - 441 ur/r, 3anuBa ['perdropn -
1246 ur/r, 3anuBa bunnedsopn - 1813 Hr/T.

Uz ompenensempix XOC B mpobax JOHHBIX
OTJIOKEHUH  ObLIO  3a)UKCUPOBAHO  HAJIMYHC
MOJINXJIOPOEH307I0B M coenuHeHni rpymm ['XIT,
JAT u IIXb. U3 onpenensieMblX UHIUBUTYaIbHBIX
IIXb B MOpPCKHMX JOHHBIX OTJIOXKEHUSX 3aJIUBa
I'perdpopn Obuir  BbIsIBIEHB! 11  KOHTEHEpOB,
3anuBa bumtedropn - 13; B peuHbIX - 2; B 03€pHBIX
-7 IJ1g JOHHBIX OTJIOXKEeHUH 03. buenga-Crtemme, 12
st 03. ['omy6oe u 6 gy 03. be3siMsaaHOE. Makcu-
MaJIbHBIE KOHIICHTPAIlMH CYMMBI XJIOPOEH30JI0B B
JMOHHBIX OTJOXKEHUSAX COCTAaBWIM: 03. bueHna-
Cremme - 0,39 Hr/r, 03.omyboe - 0,74 Hr/T,
03. bespimsanoe - 0,70 HI/T; B peunsix - 0,52 HI/T; B
Mopckux: 3anuBa ['pendwopa - 0,98 HI/r, 3anmBa

bunmnedpropn - 0,72 Hr/r. MakcuMalIbHBIE KOHIICH-
tparuu cymmbl I'XIII™ cocraBumu 3,58 HI/T B MOp-
CKUX JIOHHBIX OTJIOXKEHHSIX 3anuBa [ peHdrvop.
MakcumanbHble KOHIICHTPAIIUK B JIOHHBIX OTJIOXKe-
Husax st cymmbl AT cocraBnsnu: 3anuBa ['pen-
dbeopxa - 36,6 HI/T, 3asuBa brmnedwsopn - 3,37 HI/T,
p. I'permancanesa - 0,53 Hr/T, 03. buenna-Cremme -
0,77 ur/r, 03. 'omy6oe - 6,35 ur/r, 03. be3pMsaHHOE
- 4,09 ur/r. MakcuMaibHbIe KOHIICHTPAIMH B JIOH-
HbIX OTNIOXkeHUsAX cyMMbl IIXDb cocraBuinu: 3anmBa
I'peradpopn - 17,6 ur/r, 3anmBa bunnedwopn -
59,8 HI/T, p. I'pennancanbBa - 0,30 =r/T,
03. bueama-Cremme - 1,97 ar/r, o03. [omyboe -
20,1 =r/T, 03. be3sMsaHOE - 1,62 Hr/T. ComepikaHue
MOJIUXJIOPIUKIOIUEHOB B MOPCKUX U IPECHOBO-
JHBIX JOHHBIX OTJIOKCHHSIX, a TaKXKe COCTUHEHUI
rpynm I'XIII" B pedHbIX, 03€pHBIX U MOPCKUX JIOH-
HBIX OTJIOKCHHSIX 3ayinBa bummedbopa He MpeBbI-
mrajo mpenena ooHapyxerus (<0,05 Hr/T).

B IOHHBIX OTJIOXEHHWSAX 3anuBa [ 'peH(BOpI
0bUTI0 OoTMeueHO mnpeBbienne JK mist cymmapHbIX
HY no 4,35 IK; cymmsr [TAY - 1,71 AK; B-I' XU -
1o 3,58 K; cymmer AT - mo 14,6 IK. B monnsrx
OTIIOKEHHSIX 3anuBa bunnedropa OB OFHO-
KpaTHO 3aduKcupoBaHbl mpesbienns JIK cymmap-
Heix HY nmo 3,4 K, cymmer ITAY no 1,8 K,
cymmel AT no 1,3 K, cymmer [IXb no 3,0 K.
OcTtanpHble HOPMHUPYEMbIE NTOKa3aTeNU 3arps3HsIo-
mwmx BemecTs (3B) e mpesbrmanm K.

B nonuHbIX oTnoxeHuid p. ['penpancanbBa HOp-
Mupyemble nokazatenu 3B He npessimanu K. B
JIOHHBIX OTJIOXKEHUsAX 03. buenna-Ctemme ObLIO
oTMeueHo mpeBbilieHue K comep:kaHusi HUKeENS
(mo 1,4 AK) u xobanbta (1,25 AK). B noHHBIX OTIIO-
keHusx o3epa ['omyboe Ob110 3aprKCHPOBAHO TIpe-
Bermenue JIK ms cymmer JAT (2,5 AK) u cymmbl
IIXb (1,01 IK), a B 03. bespimsaaHOE QuKcHpoBa-
much npesbimenus K wukens (1,4 AK) u cymmbr
JIAT (1,6 AK). OcranbHble HOPMHPYEMBIE MTOKa3a-
tenu 3B He mpespmmanu K. Bo Bcex cmyuasx
3adukcupoBanHble mnpeBbimieEns K B JOHHBIX
OTJIOKEHHSX HE JIOCTUTAJl YPOBHS BMEIIIATEIbCTRA.

Peunple u 03epHBIC JTOHHBIE OTIOKEHHS Xapakx-
TEPU3YIOTCS «YMEPEHHOW» CTETEHbIO 3arps3HEHUs
oens/a/mupenom (menee 20-30 HI/T). Mopckue 10H-
HBIC OTJIOKCHHS XapaKTEpU3YIOTCS «3HAYUTENb-
HOW» CTENEeHbI0 3arps3HeHus OeH3/a/TMMpeHoM
(59,5 ar/r B MOHHBIX OTJIOXEHHAX 3aiuBa bue-
dbeopa, 27,5-57,5ur/r B 3ammBe I['peHdnopn).
HctounukoMm 3arpsi3HEHHs] JOHHBIX OTJIOXKCHUI
YCThSl PEKH, MO-BUIUMOMY, SIBIISIOTCSI BBIXOJBI Ha
MOBEPXHOCTH TOPHBIX BEIPAOOTOK pyaHHKa «bapeH-
nOypr» W OTBaJIbI MOPOABI, CONEpIKaIIed MPUMECh
VTS, PacIioIOKEHHBIE Ha Teppace MpaBoro CKIOHA
JIOTUHBI | 'peHaneH.

B nenoMm Bkiaa TEXHOTSHHOM COCTAaBIISAIOIIEH B
(hopMupoBaHUE YpPOBHEW COAEPIKAHUS 3arps3HSIO-
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IIMX BEIICCTB B JIOHHBIX OTJOXKCHUSIX 3AJTUBOB
I'perdropn n bumredropa cymecTBeHEeH, Tak Kak
OTMEYAaEeTCS TOBCEMECTHOE 3arpsA3HEHHE OTIIOXKE-
unuii HY, [TAY u I1XB5.

ITouBbI

B nouBax teppuropun nocenkoB bapeHuOypr u
IMupamuna, a Takke UX OKPECTHOCTEH IPOBOIUIOCH
onpeneneaue coaepxanus HY, HAY, JIAY, TIAY,
TM u XOC. HuTepBaNibl W CpeaHHE 3HAYCHHS
COJep KaHUs 3arpA3HAIOLINX BEIECTB IPUBEACHEI B
Tabdm. 4.22.

IIpoBeneHHBIN aHANU3 IOKa3all, YTO OCHOBHOMI
BKJIaJl B 3arpsi3HEHHUE MOYB TocenkoB bapeHuoypr u
[MupaMuga BHOCAT MBIIBIK, Meab, HY, Oens/a/
MUpeH, cyMMmapHoe cojepxkanue I[TAY u cymma
[1XB; B moc. bapeHNOypr TOMOIHATEIHHO - CBUHETI,
B noc. [lupamuza - nukens u cymma JJ/0T, a taxxke
B palloHE CeBepo-BOCTOYHOTO CKJIOHa T.I'peH-
¢bropadwemIeT - MapraHe.

Cormacio MY 2.1.7.730-99 OGens/a/mupern u
MBIIIBSK SIBJISIIOTCS 3arpsA3HAIOLIMMHU BELIECTBAMU
nepBoro  kmacca  omacHoctu.  IlouBsl ¢
KOHIeHTpanusimMu OeHz/a/mupena ot 1 mo 2 [TJK,
COIIACHO 3TOMY HOPMAaTMBHOMY JIOKYMEHTY,
OTHOCSITCSI K «CIa00N» KaTeTOPHH 3arpsi3HEHUs], OT
2 mo STJAK - K «cuabHOW» KaTeropuM W TIpHU
3arpsasHeHuu Boiie 5 ITJIK - kK «o4eHb CHIIBHOW.
[TouBbl Toc. bapeHIOYpr B paiioHe PacIOIOKEHUS
BEPTOJICTHOW IUIOIIA/KK, B pailoHEe KOHCYJIbCTBA,
pacronokKeH!s OTBAIOB FOPHBIX MOPOJ U IILTaKa OT
TOL, pacnonoxenuss 3I'MO u ckmama crpoiima-
TEPUAIOB KITACCH(PHUIUPYIOTCS KaK «OYCHb CHIBHO
3arpsi3HCHHBIEY.

MaxkcumanbHoe cojiepkaHue OeH3/a/upeHa B
NOYBe B paliOHE PACIHOJIOKEHHUS BEPTOJIETHOU
IUIOMIAJIKA  cocTaBisuio  126-257 ur/r (6,29-
12,8 IIIK), B BepXHUX CJOAX IMOYBBI B paiioHE
KOHCYJIbCTBA M PAaCIOJIOKEHHUSI OTBaJOB TOPHBIX
nmopox W 1nwiaka ot TOIl - 6,0 m 6,53 IIJK
COOTBETCTBEHHO, B HIDKHUX CJIOSIX MTOYBHI B paiioHe
pacnionoxenus 3I'MO u cxiaga crpoiiMaTepuaioB
- 5,5 u 5,71IJIK COOTBETCTBEHHO, YTO TO3BOJISCT
OTHECTH TOYBHI 3THX PAOHOB K «OYEHb CHIIBHO
3arpsi3HEHHBIMY. B pailoHe pacnosokeHus ckiaaaa
TOPHOILIAXTHOT'O 000y I0BaHUs, @ TAKXKE B BEPXHUX
COosAX MOYBBI B paiioHe pacnonoxeHus 3I'MO u
CKJIaja CTpOMMaTepHasoB, 3HAUYCHHWS KOHLIEHTpa-
1uu O0eH3/a/mupena BapbupoBanuck ot 40,3 mo 59,8
(2,02-2,99 TIJIK), 91O 1O3BOISET OTHECTH IOYBBHI
3TUX  PAllOHOB K  «CWIBHOW»  KaTerOpuH
3arpsA3HeHus. B HUKHUX CIIOSX TMOYBBI B pailoHe
PAacIoNOKEeHUSI KOHCYJIbCTBA W OTBAJOB TOPHBIX
mopon u umaka ot TOLl conepxkanue Oens/a/
nupena BapbupoBasiock ot 20,1 go 37,5 ur/r (1,01 —
1,88 I[TAK), uTOo coOTBETCTBYeT «cnmaboii» Karero-
pun 3arpsi3HeHHs. MaKCHMalbHbIE COAEpIKaHUS

OcH3/a/mupeHa B ouBe Ha TeppuTopuu moc. Iupa-
MHIa cocTaBisuio 995 — 2523 ur/r (49,7-126 T1J1K),
a B HIDKHEM CJIO€ IOUBEI B paifoHe mopta - 109 Hr/r
(5,43 1K), cnemoBatensHO, TIOYBEI STOTO pailoHa
KJIacCUPHUIUPYIOTCSA KaK «OYeHb CHIILHO 3arpsi3HEH-
Hele». B HIKHEM cjoe TOYBBI, OTOOpaHHOH B
3amagHoi vacTtw moc. [lupamuma, conepskanne OeH-
3(a)mupeHa coctaBismio ot 75,5 mar/r (3,58 ITIK),
CIIEZIOBAaTENbHO, MOYBBl XapaKTEPU3YIOTCA «CHIIb-
HbIM» 3arps3HeHueM. PaiioH otBasioB moc. IIupa-
MHIAa XapaKTepH3YIOTCs —«claboi»  KaTeropuei
3arpsi3HEHMs, TaK KaK conepkaHve OeH3/a/mupeHa B
mouBax cocrapisuio 20,8 ar/r (1,04 TIJIK).

Jns  HeopraHuyeckux U oOpraHudeckux 3B
MPEIyCMOTPEHBl  pa3HBIE  KPUTEPUU  OLEHKHU
CTENeHH  3arpsA3HeHHocTH ToyB. [louBel ¢C
coJep)KaHUEM MBIIIbSIKA OT (POHOBBIX 3HAYCHHUH JO
[TJIK oTHOCATCS K «cmabo 3arps3HeHHBIMY, oT T11JIK
1o 15,0 mxr/r (3Hauenue K,,,) 1 BbIIIE - K «OYECHb
CUJIBHO 3arpsi3HeHHbIM». B paitone mnoc. bapenii-
Oypr MakcuMaibHas KOHLEHTPALUs MBIIbIKA B
noyBe (ukcHUpoBajack B paifoHe Mbica [pec-
cenmbxyc - 26 mxr/r (13 IIAK), npm cpenneit
KOHIICHTpAIlNM MBIIIbsIKAa Ha BCEil 00cIenoBaHHON
TEPPUTOPUM, BKJIIOYas (OHOBBIM IOJMIOH -
12,2 mxr/r (6,10 I[1/IK), ciemoBaTeNnbHO, ITOYBBI
noc. bapeHuOypr 1 ero oKpecTHOCTEH OTHOCATCS K
«OYEeHb CHJBHO 3arpsA3HEHHBIM». MakcumaibHas
KOHIICHTpAIHsS MBIIIbSIKA B TOYBE B OKPECTHOCTSAX
noc. [lupamuna Habmoganace BO3NE 3/aHUS J0Ma
KyJIBTYpHI B B paiioHe o3epa I'omyboe u cocTaBisiia
7,00 mxr/r (3,50 IIJIK), npu cpenHeil KOHLEHTpa-
LIMH MBIIIBSIKA Ha Bcel 00CIeJ0BaHHOM TEpPUTOPHH
4,58 Mxr/r (2,29 I1JIK). CnenoBarenbHO, IOYBBI
noc. [lupamua 1 ero OKpecTHOCTEH OTHOCSTCA K
«OYEHb CHUIIBHO 3aTrPsI3HEHHBIMY.

JIi1s 0TOOpaHHBIX MPOO TOYBBI OBLIM PACCUUTAHBI
CyMMapHBI€ MOKa3aTelnd XUMHYECKOTO 3arpsi3HEHHs
Zc 1o TeM 3arps3HSAIOLIMM BellecTBaM, KOHLIEHTpa-
LU KOTOPBIX MpeBblanu ycraHoBieHHsle [1J1K. Ha
OCHOBAHMHM KOMIUIEKCHOW OIIEHKH CTETIEHH 3arpsi3-
HEHHOCTH IIOYB II0 TIOKa3aTeNio ZC Ha TEPPUTOPUHU
mocenkoB bapeHnOypr, Ilupamuma m wx OKpecT-
HOCTEW BBISIBJICHBI PalioHBI C pasIM4HbIM YpPOBHEM
3arps3HEHUSL:

— Ype3BbIYAiHO ONACHBIM YPOBHEM 3arpsi3He-
HMSA 0YB 110 conepxkanuto cymmsl [IXb, HY, cym-
MapHOMYy cojiepkanuto [IXb (B Tom umcie Oens/a/
IUpeHa) M MblIbsIKAa - B 3aHaJHOH YacTH
noc. [Tupamuza Bo3ne 31aHUs 1oMa KyJIbTypbI;

— ONACHOIl CTemeHbI0 3arpsi3HEHUs1 MOYB IO
co-iepKaHHI0 OeH3/a/mupeHa U cymMmapHbix [TAY,
cymmapHoMmy conepxanuto [IXb u no koHueHTtpa-
IIUU MBIIIBSKA U CBHUHIIA - B PaifoHE PACIIONOKEHUS
KOHCYJIbCTBA B oc. bapeHnoypr;

— YMepeHHO ONACHOMH CTeNeHbI0 3arpsi3HeHHs
no coxepxanutro HY, cymmapHOMy conep:kaHUIO
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Ta6umma 4.22. /lnanazoH U cpeHHE 3HAUYCHISI KOHIICHTPALUH 3arps3HSIOIINX BEIIECTB B MP0o0ax mouBkl B 2019 r.

noc. BapeHUOypr u okpecTHOCTH noc. [lupamMuaa u OKpecTHOCTH
Iloka3zarenu
HuTepBain Cpennee HHuTepBain Cpennee
Cymmapasie HY, Mkr/r 4.02 \ - \ 538 95.7 1.63 \ - \ 444 93,7
Cymma HAY (C;5-Cs), MKT/T <0.1 <0.1 <0.1 <0.1
[Momuuumknueckue apomaruueckue yriesoaoposst (ITAY), Hr/r
Hadranun <1.2 - 855 141 <1.2 - 805 120
AuenadruneH 11.1 — 773 205 <1.2 - 381 96.7
Auenadren <1.2 - 157 34.8 <1.2 - 567 71.0
®dnyopeH <1.2 - 38.1 4.69 0.06 - 359 6.3
denanTpeH 13.6 - | 2162 500 25.0 - 3789 580
AHTparneH <1.2 - 144 14.4 <1.2 - 843 98.2
dyopanTeH 1.90 - 1249 130 3.60 - 5044 614
Iupen 4.20 —| 1123 129 5.50 -1 3939 497
Bens(a)anTparex <1.2 - 334 40 2.10 - 1665 207
XpuzeH 8.90 - 457 116 7.20 - 1489 215
bens(b)dayopanren+nepuiieH <1.2 - | 1027 54 2.40 - 667 104
Bens(k)dryopanten <12 | -] 229 20.7 046 | —| 779 97.7
Bens(a)nupen 1.60 - 257 42.8 1.20 - 2523 315
JuGens/ah/antpanen <1.2 - 18.4 2.98 0.27 - 111 14.0
Bens(g, h, i)nepunen 3.60 - 155 222 4.60 — 593 117
Wupeno(1,2,3- cd)nupen <1.2 — 219 30.1 1.70 — 930 133
Cymma [TAY* 65.4 - | 7007 1486 59.1 — | 23419 3287
Tsoxeble MeTasuIbl, MKI/T

Kenezo 17.0 - 37.0 26.4 7.30 - 34.0 19.4
Maprasner 130 - | 2200 314 120 - 690 368
0071503 44.0 — 82.0 57.8 40.0 - 125 69.9
Mens 13.1 - 37.0 20.4 11.3 - 38.0 22.2
Huxkens 17.0 — 34.0 22.9 13.0 - 39.0 26.1
Kobanbr 6.90 - 17.0 113 4.00 - 15.0 9.45
CauHen 7.80 — | 1400 73.6 9.20 - 17.0 12.8
Kamgvmii 0.00 - 0.43 0.19 0.00 - 0.28 0.15
Xpom 26.0 - 50.0 334 16.0 - 38.0 27.1
PryTh 0.024 - | 0.336 0.079 0.007 - 0.104 0.042
Mpeluibsik 7.00 - 26.0 12.2 2.00 - 7.00 4.58

XJI0pOopraHu4ecKue COeTUHEHUs, HI/T
CyMMa XI0pGeH30110B™ <0.1 \ - \ 1.40 0.44 010 |[-] 224 0.94
Cymma I'XIT* <0.1 <0.1 <0.1 - 62.0 5.22
Cymma JIJIT* <0.1 \ — \ 37.8 3.98 370 | - | 446 253
Cymma ITXIIT* <0.1 <0.1 <0.1 -
Cymma [1XB* 0.16 | - \ 338 46.4 2.08 | - | 331 132

*[Ipumeuanue: Cymma I[1AY — cymma xonyenmpayuii 16-mu npuopumemnvix I1AY: nagpmanuna, ayenagpmunena, gryopena,
ayenagpmena, penanmpena, anmpayena, Qryopanmena, nupena, bens/a/anmpayena, xpusena, oens/b/nyopanmena,

oens/k/pnyopanmena, bens/a/nupena, oubens/ah/anmpayena, unoeno/123cd/nupena, 6ens/ghi/nepunena;

Cymma nonuxnopoen3onos — cymma KOHyeHmpayuli NeHmaxaopoeH3ona u eekcaxiopoen3ona;
Cymma I'’XL[I" — cymma konyenmpayuii ?-, ?- u ?- usomepos I XL,
Cymma AT — cymma konyenmpayuu 2.4 JJAE, 4.4 JIE, 2.4 U1, 4.4 U1, 2.4 AT u 4.4 JJIT;

Cymma noauxaopyukiooueHos — CyMma KOHYeHmpayuti 2enmaxaopd, atbOpurd, OKmaxaopcmupoid,

2eNMaxiopINOKCUOd, Mpanc-x10poOana, YUC-XA0poOana, mpanc-HOHAXIOPA, YUC-HOHAXIIOPA, (pomomuperca, Mupexca,
Cymma I[1XB — cymma konyenmpayuil koneenepos #28, #31, #52, #99, #101, #105, #118, #128, #138, #153, #156,

#170, #180, #183,

#187.

®edepanbHas cryxba no audpomemeoposioauu U MOHUMOPUHaY OKpyxaroujeli cpedsb!
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I[IXb, cymmapHomy coaepxanuto ITAY, koHieH-
Tparuu OcH3/a/MpeHa W MEIbSIKAa - B palioHe
CKJIaJla CTPOHMATEepHAIOB W BO3JI€ BEPTOJETHOMN
TUTOIIAJIKU B palioHe moc. bapeHuoypr;

— JIONMYCTHMOIl CTeNEeHbKH 3arpsi3HEHUs 110
obmemy conepxxkanuto HY, cymmapHOoMy comepxa-
auto [1Xb, cymmapaoMy coaeprxkanuto [TAY, 6ens/
a/mimpeHa, MapraHia, Meii, CBHHIIA M MBIIITBSIKA - Ha
OCTaJbHOH TEPPUTOPHH.

CormocraBieHHE C XapaKTePOM MHOTOJIETHETO
3arps3HEHHS TOYBEHHOTO MIOKPOBA, ONPEICICHHOTO
B nepuoa ¢ 2015 mo 2018 rr., cBUIETENBCTBYET O
KOJIEOaHMIX 3arpsi3HEHUS MOYBBI B OKPECTHOCTSX
noc. bapeHnOypr npu pocte 3arpsA3HEHHOCTH TOYB
Ha (OHOBBIX TEPPUTOPUAX W HA TEPPUTOPUHU
mocenka (puc. 4.63).
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] | —_—
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= ;
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Puc. 4.63. MexronoBast ©3MEHYHBOCTH CYMMapHOTO
MoKa3aTessl XUMUUYECKOro 3arpsi3HeHUs ZC B palioHe
noc. bapeHOypr, ero OKpecTHOCTSIX U (POHOBBIX
Tepputopusix B nepuon 2015-2019 rr. u ocpegHeHHBIE
3HaveHus 3a 2002-2019 rr.

[To maHHBIM OMYyONHMKOBAaHHBIX 3apyOeKHBIX
HCCIICIOBAHUM, COMEpKaHUE TMPAKTHYCCKH BCEX
OTIpeIeNIieMbIX 3arpsA3HSIONINX BEHIECTB B MOYBAX,
0TOOpaHHBIX Ha TEPPUTOPHIX (OHOBOTO MOHHTO-
puHTa, OBUTH OJIM3KHM K YPOBHSIM HX COJICPKAHUS B
MmoYBax Apyrux (POHOBBIX pailOHOB APKTHKH.

ITouBeHHBIE BOABI

B nerHuii mepron ObutH 0OCIIETIOBAHBI TIOYBCH-
HBIE BOJIBI B palioHe nocenkoB bapentoypr u [upa-
muga. B 2019r. npoBoaunoch ompeneiacHue
OCHOBHBIX THUJPOXMMHUYECKHX MapaMeTpoB (OKHC-
JUTEIHHO-BOCCTaHOBUTEIbHOTO moTeHnuana (Eh);
BojiopoaHoTO mokasarens (pH); menounocTu; 6mo-
XUMHAYECKOTO ¥ XUMHUYECKOTO MOTPEOJICHHST KHCIIO-
poza); coiepKaHUsl KOMIIOHEHTOB MHHEPaIbHOTO
coctaBa (cepoBooposia U CYJIb(UAOB, KPEMHHS
CHJIMKATHOTO); COACPKaHHUs COCAMHEHHH a30Ta H
¢dochopa (HUTPUTHOTO, HUTPATHOIO W AMMOHHUK-
HOro azora, GocarHoro u obiiero Gochopa); KOH-
meHTpanuii 3arps3usomux Bemects (TM; [TAY;
HY; HAY (C,5-C3}); uHauBuayanbHbIX (DEHOJIOB
(aymkungenonos, XmopheHOIOB U HUTPO(EHOIOB);

CHHTETHYECKNX TOBEPXHOCTHO-aKTHBHBIX BEIIECTB
(CITAB); XOC, Bximtouas [1XB).

CIIAB Obumm 3aMKCHpPOBaHBl B ITOYBEHHBIX
BOojJax B paiione mnoc. bapennOypr, ux cpennee
conepkanue cocrtaBisuio 16,0 mxr/n. B paiione
noc. [Tupamuna coaepxanue CIIAB B mouBeHHBIX
BOJIaX HAXOJWJIOCH HIDKE TPEAENIOB OOHAPYKEHUS
(<25,0 Mxr/mm).

Konuentpauuun HY B paiione noc. bapenu0ypr,
HaXOAWIUCH B mipenenax ot 6,00 xo 16,0 Mxr/n npu
cpensem coaepxkanuu 10,6 mxr/n. Conepxanne HY
B TOYBEHHBIX Bojax moc. [lmpamuaa coctaBuio
7,0 MKr/11.

N3 ompenensiembix ITAY B mouBeHHBIX BOJIAX
noc. bapeHOypr ObLH BEISBIIEHBI: (ITyOpEeH, alleHa-
¢TeH, QeHanTpeH, aHTpaleH, (QIyopaHTEH, MUPEH,
oen3(b)dyopanren n 6en3(a)mupen, 6en3(k)dyo-
panreH, auOens(ah)anrtpanen, OeH3(a)aHTpalieH H
xpu3eH. B mouBeHHBIX BoAax moc. [lmpamuma ObLTH
BBISBJICHBI: HaTanwH, (iayopeH, anleHadTeH U XpH-
3eH. Comepkanue HadTanmHa pocturaio 4,0 Hr/m,
¢ryopena, anleHadTena u xpusena - o 1,0 Hr/i.

B mouBeHHbIX Bojax B paiioHe moc. bapenuOypr,
cymmapHoe conepxkanue [TAY msmensnocs ot 13,0
mo 18,0 ar/n mpm cpenHem 3HavyeHuu 14,8 HI/m., a
MaKCHMaJbHbIe 3HaUeHHsT (PUKCHPOBAIMCH B pailoHe
CBAJIKA OBITOBBIX O0TXO0/10B. CyMMapHOe CoJlepKaHne
coequHeHud rpynmnsl [IAY B mouBeHHBIX BOAax B
patione otBaiioB nioc. [Tupamuna cocrasumno 7,0 HI/m.

N3 ompenensembrx XOC B MOYBEHHBIX BOJAX
OBLTO 3a(UKCHPOBAHO HATMYHE COCITUHEHUU TPYTII
XU, AT, IIXIJI u IIXb. B mouyBeHHBIX BOJIaX B
paiione moc. baperudypr, cymmer nuzomepon ['XIII"
JIOCTUTANIU 3HA4YeHUW 110 1,56 HI/1; CyMMBI M30Me-
poB /T - mo 8,30 ur/m; cymmer mzomepos [TXIIJ] -
1.38 ur/n. B paiione noc. [lupamuna cymmapHoe
comepxanmne I'XIII" B mpobe, oToOpaHHOW IOCTH-
rano 1,33 ur/n, AT - 3,84 ur/n.

Jlns ToYBEHHBIX BOJ[ B paiioHE PacHOIOKEHUS
noc. bapeHIOypr MpeBbIIIEHHE JOMYCTHUMBIX KOH-
LEHTPaLUil U ypOBHEN BMEIIATEIbCTBA, YCTAHOBIICH-
HBIX «roymtanackumu Jmctamm» (Neue Niederlan-
dische Liste), coctaBmsio: mist aukens xo 17,3 JIK u
1o 3,47 YB; nns nuaka no 2,31 JIK; nns kodansTa 10
4,9 JIK; 6ens/a/mupena mo 2,0 AK, cymmsr [1Xb no
2,81 JIK B paifoHe pacronioxeHusi KOHCYIbCTBa. Bee
3auxcuposannbie mpepbienns JIK 1 VB meramios
ObITH 0O0HAPYXKEHBI B palioHe p. [ penmanconsBa U B
paiione mbica [lpeccenbxyc. ConepkaHue Meau B
MOYBEHHBIX BOJAAX IMPEBBIIIAJIO YCTAHOBJICHHBIEC 3HA-
yenus [1JIK mist peiO0X03SHCTBEHHBIX BOIOEMOB 0
39 K, mapranma - go 280 ITJIK. Conepxanwue
octaibHBIX 3B cocTaBnsio AecAThIE U COTHIE TOJU
JAK. [Ins noYBeHHBIX BOJ B PaliOHE PacHOJIOKEHUS
noc. ITupamuaa mpesbiienne JIK, ycraHOBIEHHBIX
«Neue Niederlandische Liste», Ob10 0TMEUEHO IS
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HY no 1,7 IK. Conepxxanue ITAY u TM cocrtaBisno
JecsiTeie 1 coThie poau JK.

Ilo ocTanbHBIM HOPMHUPYEMBIM IOKa3aTEISIM
npeBbIIeHUI He ObuTO BbIsIBIEHO. Ha ocTtanmpHOMU
TEPPUTOPHH KaK (POHOBOTO, TaKk U JIOKAJIBLHOTO
MOHUTOPUHTA KOHIEHTpauuu TM B MHOYBEHHBIX
BOJIaX HaXOAWINCh Ha YPOBHSX, XapaKTEPHBIX IS
TPYHTOBBIX W INOBEPXHOCTHBIX BOJ ApKTHUYECKUX
TEPPUTOPHIA B paiioHaX HOOBIYM yrust. Takum
00pa3oM, COTJIaCHO KPUTEPUSM CaHUTAPHO-TUTHE-
HUYECKOU OLEHKHU ONACHOCTHU 3arpsi3HEHUS IUThE-
BOM BOABl M HCTOYHHWKOB BOJOCHAOKECHHS
XUMUYECKUMHU BeIllecTBaMH, B Toc. bapeHnoypr
OTMEYAEeTC YJOBJICTBOPUTEIbHAS CHUTyalUs, a
COCTOSIHME TMOYBEHHBIX BoA B moc. [lupamuna
COOTBETCTBYET «OTHOCU-TEIBHO YIOBJIETBOPH-
TEJIbHOU CUTYaLuW».

B uenomM xuMuueckuil cOCTaB MOYBEHHBIX BOJI
SIBJISIETCSI XapAKTEPHBIM JJI1 BEPXHEIO JEATEIbHOrO
closi BOJ| ypOaHM3MPOBAHHBIX PalOHOB, OJHUM W3
OCHOBHBIX HCTOYHHUKOM IHUTAHUS KOTOPBIX SIBJISI-
I0TCSI aTMOC(EpPHBIE OCAIKH C 3aMETHBIM COJlepXkKa-
HUEM 3arpsi3HSIOIINX BELIECTB.

Pacrure/bHbII NOKPOB

B pacturenbHOM MOKpPOBE TEPPUTOPUN B paiio-
HaX PacIoioXeHus mocenkoB bapennoypr u [upa-
Muza, nposoauiock onpeaenenue [IAY, xnopopra-
Hudeckux coeaunenui (Bkmowas [IXB) u TM.
VYyuteiBas, 4ro HauOoiee MpeaCTaBUTEIbHBIMU
BUJAMH PAaCTHUTEIHHOCTH, BCTPEYAIOIIUMHUCS Ha
BCEX BBIOpAaHHBIX IUIOMIA/IKAX, SABISIOTCA MXUA U
COCY/IMCTBIC PACTEHUS, HUXKE MPUBOJISATCS CBEICHUS
00 ypoBHSX coiepxaHus 3B, ompeneneHHBIX s
3TUX PACTEHUM.

YpoBHM 3arps3HEHHS PACTHTEIHHOTO IMOKPOBA
U3y4aeMOro PeruoHa OOYCIIOBIICHBI HECKOJIbKHUMHU
(hakTopamu. M3-3a OTCYTCTBUS pa3BUTOW KOPHEBOM
CUCTEMBI coJiep>kanne 3B Bo Mxax B 3HaUUTEIBHOU
CTETICHN 3aBHCHT OT XMMHYECKOTO COCTaBa aTMOC-
(epHBIX 0caaKoB. B cuily cBoero mpu3eMHOTo pac-
MOJIOKEHMs, a Takke Omaromapss  OONBIION
MOBEPXHOCTH, MXH CIHOCOOHBI aKKyMYJIHPOBATh
0OJTBITIOE KOJMYECTBO MBLUTH M aTMOC(HEPHBIX a3po-
3oseii. Takum 00pa3oM, 3arpsi3HEHHE MXOB B 0O0JIb-
e CTeNneHW 3aBUCHT OT 3arpsA3HEHUs aTMOoC-
¢depHoro Bozayxa. B To ke Bpems copepikaHHe
3arpsI3HAIONINX BEIIECTB B COCYIUCTBIX PACTEHUSX,
MIPEXKAE BCErO, OMPEAETSeTCcs UX KOHIEHTPALUIMHU
B IIOYBE ¥ [TOYBEHHBIX BOJAX.

MaxkcumanbHbIe 3HaUSeHHS CYMMapHOTO CoJlepKa-
Hue ITAY nns mxoB B paiione moc. bapenuOypr
OBUT0 OTMEYEHO B pailOHE pPaCIOJOKEHHs CBAJIKH
OBITOBBIX OTXOJIOB, a ISl COCYJUCTBIX PAacCTEHHH - B
patione pacmonoxkenus: 3I'MO. MakcumanbHOE CyM-
MapHoe cojepkanue [TIAY B paiione noc. [Tupamuna
JUIE MXOB OBIJIO OTMEUYEHO B paifoHe mopTta, a Juis

COCYJIUCTBIX PacTeHU - Ha TeppuTopuu moc. Ilupa-
MUJIa B paiiOHe PACTIONIOKEHHS JJOM KYJIbTYpPBI.

MaxkcuMallbHbIe 3HAYSHHs COAEPIKaHUS CYMMBI
XOC BO MXax M COCYIHUCTBIX PacTEHHUSIX B pailoHe
noc. bapeHuOypr OblI OTMEYEHBI B paifoHe paciio-
JIOKEHHSI KOHCYJIbCTBA, a TAK)KE B pailoHe pacmoio-
skeranst 3I'MO (pation otBaa Nel) mmo comepikaHHuio
JAT Bo MXax M COCYJUCTBIX PACTEHUSIX, U B pailoHe
03. buenn-CtemMme mo copepkaHuio XJa0pOEH30JI10B
Bo Mxax. B paiione moc. [lupamuna HanOosbime
cymmapHsle koHneHTpauuu JIJIT nis MXoB U cocy-
JIMCTBHIX pacTEHU OBUIM OTMEUCHEI B pailoHE pacto-
JIO)KEHHUA JoMa KyJeTypbl. B palioHe mnopTta
OTMEYeHBI HanOOJIbIIINE CyMMapHbIe KOHIIEHTPAITNU
xyop6en3onoB u [1Xb mms mxoB. s cocyancThix
pacteHuii HanOoNbIINE CyMMapHble KOHIEHTPALUH
XJIOpOCH30JI0B HAOMIOAAUCh B 3alaJHOM 4YacTH
nocenka, [IXb - B okpecTHOCTSIX 03. ['ommy6oe.

B pacturenbHOCTH B palioHe mocenkoB bapeHir-
oypr u [lupamuna, 6sUTH 3ah)UKCHUPOBAHEI BCE KOH-
TposupyeMble TM. Takue Mmeramnbl Kak Keneso,
MapraHell, [UHK, Me/ib, HUKEJb H XpOM ObUIN HJICH-
TU(PHUIUPOBAHBI BO BceX 0€3 UCKIIIOYCHHUSI 0TOOpaH-
HBIX 00pa3nax MXOB U COCYIUCTBIX PACTEHHUH.

B niennom otHOCHTENBEHO O0JIE€ BEICOKHE KOHIICH-
Tpalyy MPAKTHYECKH BCEX 3arPA3HSIIOMINX BEIIECTB
ObUIM OTMEYEHBI AJSI MXOB, Oojiee HU3KHE - IUIA
cocyaucTheix pactenuil. CoaepikaHue KoOaiabTa BO
MXax OBLIO BBIINIE, YEM B COCYIUCTHIX PACTECHHIX B
7,7 paza B moc. bapeambypr m 30 paz B
noc. [Tupamuna, ceunna - B 5,4 u 12 paza, xenesa -
B 8,6 u 8,8 paza. CymmapHoe coaepxanue [IAY Bo
MXax TaK)K€ IPEBbIIATI0 3HAYEHUSI B COCYAUCTBIX
pacTeHusX B cpeqHeM B 6,5 pasza B noc. bapeHuoypr
u 1,5 pasza B noc. [lupamuna, cymma I1Xb - B 3,4 u
1,5 paza cOOTBETCTBEHHO, XJIOPOCH30JI0B - B 4 pasa
B moc. bapeHnoypr.

VYpoBuu coaepxkanus XOC B pacTUTEIBHOCTH
UCCIIelyeMoro paiioHa ObUIM BBIIIE, YEM B PAacTH-
TEJILHOCTH JPYTUX (POHOBBIX APKTUYECKUX PETHO-
HOoB. Tak, cpemHAS KOHILEHTpPAIUS  CyMMBI
MOJTUXJIOPOEH30JI0B BO MXaX MPeBHIIIaia 3HAaYeHHS,
XapakTepHble A5 ApPKTHUYECKUX TYHIp, B 3,1 pasa,
a B COCYAMCTBIX pacTeHusx - B 1,9 pa3a. Ha yuact-
Kax (pOHOBOTO MOHUTOPHHIA CPEIHEE COAEPIKaHHE
cymmapHbix [IXB Bo Mxax mpeBblmano (OHOBBIC
3Ha4deHus B 4,3 pa3a, B COCyIUCTHIX PACTEHUSX - B
1,1 paza. Bo mxax Ha Tepputopun noc. bapernoypr
U ero OKpecTHocTel, cpemHee cojnepxkanue [1Xb
npeBbimano ¢GoHoBbie B 9,1 pasa, B COCYAMCTBIX
pacTteHusx - B 5,3 pa3a. MakcuManbHble 3HaUE€HUS
[IXb nHabmomanuchk B pacTUTENBHOCTH B paiioHe
PacIoNoKeHnsI KOHCYJIbCTBA.

Cpennee coaepkaHue CyMMBI XJIOpOSH30JI0B Ha
y4acTkax (OHOBOTO MOHHTOPHWHTA, TPEBHIIIAI0
3HA4YCHUs, XapakTepHble A (OHOBBIX PalOHOB
ApkTuky, B 4,5 pasa 11 MxoB u B 1,7 paza mns
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COCYAMUCTBHIX pacTeHuil. Bo Mxax W COCyAMCTBIX
pacTeHUsSX B paiioHe Tmoc. bapeHnOypr u ero
OKPECTHOCTEH, CpeiHee COlepKaHue CyMMBI XJIOp-
OcH30510B TIpeBBIIANO (OHOBBIE 3HaueHHs B 2,1
pasa. MakcuManbHble CyMMBI  XJIOPOEH30JIOB
HAOMIOJaIMCh B PACTUTENIBHOCTH B paiioHe
03. buenga-Cremme 11 MXOB U B pailOHE KOHCYJIb-
CTBa ISl COCYAMCTBIX PACTEHUH.

Cpennue 3HaueHus cymmsbl JJIT Ha ydacTkax
(hOHOBOTO MOHHUTOPHHTA MpeBbIIaNK (HoHOBBIE 1,5
pa3a Uil COCYyIUCTBIX PACTEHUI M HE INpEeBBILIATN
Ui Mx0B. Bo mxax B paiione moc. bapeHn0ypr u
€ro OKPECTHOCTEH, CpelHee COIEp)KaHWE CYMMBI
JAT mpersrmano GoHoBBIe 3HaYeHUA B 2,1 pasa, a
B COCYJUCTBIX pacTEHUSIX - B 2,7 pa3a. Makcumaib-
Hbie cymMbl [IJIT HaOnronanuch B paCTUTEILHOCTH
B paiioHe pacnonoxenus 3I'MO.

VYpoBuu coaepxanus ITAY, a Takxe TM:
PTYTH, CBUHIIA U KaAMHS B PAaCTUTEIHLHOCTH 00cIIe-
JIOBAHHOW TEPPUTOPUH OBLTH BEITIE (DOHOBHIX 3HA-
YeHHUH, XapakTepHBIX IJs JAPYIHMX pPaioHOB
Apxtuku. Bo Mxax Ha y4yacTkax ()OHOBOro MOHH-
TOPMHTa, CpelHee cojepkaHue cymmapHbsix [TAY
npepblmaio (OHOBbIC 3HaueHHs B 2,8 pasa, B
COCYJIMCTBIX pacTeHusX - B 7 pa3. Ha teppuropuu
moc. bapeHOypr W ero OKpecTHOCTEeH cpemHee
conepxanue [IAY Bo mMxax mpeBblaeT (OHOBBIC
B 13,4 pa3a, B oOpa3nax COCYJIUCTBIX PACTCHHIA - B
4,0 paza. MakcumanbHbie 3HaueHus [IAY Habro-
JTAJTACHh B PACTUTEIBHOCTH B palilOHE CBAJIKH OBITO-
BBIX 0TX0210B U 3I'MO.

CpenHee conepkaHHE CBHHIIA Ha Yy4acTKax
(OHOBOTO MOHHTOPHHIA, IPEBBIIANO 3HAYCHUS,
XapakTepHble i1 (OHOBBIX PallOHOB APKTHKH, B
1,3 pa3za st MmxoB U B 66,1 pasa ans cOCyAHCTBIX
pacrenuii. Bo mMxax B paifone moc. bapeHuoypr u
€ro OKPECTHOCTEW, CpeAHee COACP)KaHHE CBUHIA
npesbIIano GoHoBBIE 3HaUeHHA B 1,6 pasa, B cocy-
JUCTBIX pacTeHMsX - B 51,1 pasa. MakcumanbHbIe
KOHIIEHTPAIIUK CBHHIIA HAOIIOJATUCh B PACTUTEIb-
HOCTH B pPaliOHE CBAJKH OBITOBBIX OTXOAOB IS
MXOB M Ha BOCTOYHOM cKkjoHe T. CTypxema amns
COCYIUCTBIX PaCTCHUN.

Ha teppuropun noc. bapeHuOypr u ero okpecr-
HOCTEH CpelHee COJEep)KaHHe PTYTH BO MXax Ipe-
BbImasno ¢oHosble B 1,2 pa3a. Bo Mxax Ha y4acTkax
(hOHOBOTO MOHHTOPHWHTA, a TAKXKE BO BCEX COCY/IH-
CTHIX PACTCHUAX HE OBLTO OOHAPYKEHO IPEBBIIIE-
HUU COAEpX aHUS PTYTU OTHOCHUTEIBHO 3HAYECHUI,
XapaKTePHbBIX A7 POHOBBIX PaiOHOB APKTHKH.

Cpennue KOHIIEHTpaI1H KaaMUs BHE
noc. bapeHnOypr npeBbiIany 3HaYCHUST XapaKTep-
HBIe TSI ()OHOBBIX pailoHOB ApPKTHKH B 4,8 pasa
JUIST MXOB. BO MXax M COCYOUCTBIX PacTEHHSIX B
paiione moc. bapeHIIOypr W ero OKpPECTHOCTEH,
CpeAHee conepKaHue KaIMHs NpeBbImanu (HOHO-
Bble 3HaueHUs B 1,7 paza.

VYpoeuu coxepxkanusa cymm I'XTI u IIXIA B
pPacTUTENBHOCTH B paiioHe Tmoc. bapeHOypr He
MpeBbIIany (JOHOBEIC 3HAYCHUS, XapaKTePHBIS IS
ApPKTUUYECKUX PETHOHOB.

B pacrutensHOM mnOKpoBe B pailoHe mopTa
noc. [lupamuna comepxkanne cymmapabsix [IAY
MIPEBBITIATH 3HAYCHUS, XapaKTEePHbIE I (POHOBBIX
paiioHoB ApKTUKH B 1,7 pa3a, a B COCYIUCTBIX pac-
TEHUSX MpEBBIIICHHE He HaOmonanock. Ha teppu-
Topuu noc. [lupamMuna u ero okpecTHoCTEl cpeiHee
conepkanue [IAY Bo Mxax npeBbIano GOHOBEIE B
3,1 pa3a, B COCYOHCTBIX pacTeHmsX - B 4,4 pasa.
Makcumanbhbie 3HaueHus1 [IAY B pacTUTENBbHOCTH
HaOJIFOTaIMCh B pailoHe TopTa.

Cpennee copep:aHue CBHUHIIA BO MXaX Ha Tep-
putopun noc. Ilupamuna, mpeBblIany 3HAYEHHUS,
XapakTepHbIe NI (POHOBBIX PAlOHOB APKTHKH, B
1,5 paza, B COCyIHCTHIX pacTeHHsIX - B 25 pas. B
COCYIMCTBIX PACTEHHSIX Ha YAAJNeHHOH TOYKE K
3amagy oT moc. [lupamMuna cpenHre KOHIEHTpAUN
CBUHIIA TIPEBBINIANN 3HAYCHUS, XapaKTEepHbIE IS
(oHOBBIX paiioHOB ApKTuKH, B 15 pa3. Bo mxax Ha
3anagHoi Tepputopun noc. [lupamuna coneprxanue
CBUHIIA HE TIPEBHIIANI0 (POHOBBIX 3HAUECHUH.

YpoBHH conepKaHUS PTYTH, KaaMHS, a TaKKe
cymm IIXB, IT'’XIT[ u IIXII/] B pacTuTenbHOCTH B
paiione moc. [lupamuna, He TpeBbIIaTH (HOHOBBIE
3Ha4EHUsI, XapaKTepHBbIE I ApKTHUECKUX PETHOHOB.
Takum o00pazoM, JOMUHHUPYIOIIMMH TPYNIIaMU
3arpsA3HSIOMINX BEIIECTB B PACTUTEIHHOM MOKPOBE
00CIIeIOBaHHBIX TEeppPUTOPHI sBIsIOTCA [IAY 1
XOC. B otnenpHBIX paifoHax ObUIM OTMEUYEHBI 3HA-
YUTEIbHBIC MPEBBIIICHUS (OHOBBIX YPOBHEW I10
cogepxxkanuto TM.

MHoronetHre HaOJMIOACHUS 3a XapakTepoM
3arpsSA3HEHHOCTH PACTUTEIHFHOTO TOKPOBA, BBIMOJI-
HeHHble B mepuon 2015-2019 rr., mokazanu, 4TO
JTOMUHUPYIOIIUMU  TpyHHamMu  3arpsAa3HSIOLINX
BemiectB sBisitorcss XOC (IIXb, Xb u JAT), a
take [TIAY u cBunen (puc. 4.64).

KoHUeHTpauua NXB, Hr/r

roapl

Emox M CoCyaucCTble pacTeHua

Puc. 4.64. 3menenune cpennux KoHueHTpamnuii [1Xb
B pactutenabHocTy 3a nepuon 2015-2019 rr.
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3aknoyeHue

3axKarueHue

Tlonpasnenenusimu Pocruapomera B 2019 1. tak
ke, Kak ¥ Ha TIPOTSDKEHUH Psifia JECATHIIETHIA, TTPO-
BOJMJINCH peryisipHble HaOJIOJCHUsS 3a Mapame-
TpamMu aOMOTHUYECKON COCTAaBJISIONIEH HPUPOIHON
Cpelpl, TeaHOreoQU3NYSCKOW W  pauaruOHHON
00CTaHOBKOH, pabOTHI IO ONEPATHUBHOMY BBISBIIC-
HUIO IOCJIEICTBUN TEXHOTCHHBIX aBapUi, a TaKXKe
BBICOKUX YPOBHEH 3arps3HeHus, 00yCIOBICHHBIX
JPYTUMHU TpUYMHAMU. AHAIN3 JaHHBIX MOHHTO-
pUYHTa 3arps3HEHUS OKPY>KAIOIIeH Cpebl BBITTOTHEH
C y4eTOM KIMMaTHYECKHX OCOOEHHOCTEH M aHTpO-
MOr€HHOM Harpy3Ku Ha TeppuTopun Poccuu.

2019r. B Poccun ObUT OYeHb TeTUbIM: 4-i B
psany ¢ 1936 r., cpennss no PO anomanus temmepa-
TYpBl - OTKJIOHEHHE OT CpeIHero 3a 0a3oBbIH
nepuoa 1961-90 rr. - coctasmna +2.07°C (2018 1. -
JEBATBIA B MHOTOJETHEM pAnxy). B LlentpamsHoM,
IOxnoMm, CeBepo-KaBkazckoM u J[albHEBOCTOUHOM
tdhenmepanbHBIX okpyrax (PO) 2019r. ObuT cpemm
TpPEeX CcaMbIX TEIUIBIX 3a MHOTOJIETHHI mepuoj. Ha
MHOTHX CTaHIMSIX B 3TUX OKpyrax u CuOupckom
®O romoBas TemrepaTypa Bomwia B 5% caMbIxX
BBICOKHX.

JIvHelHbI TpeHa pocTa ocpelHeHHbIH o Poc-
CUU  CPEIHETOJOBOM  TEeMIEpaTypbl  COCTaBUII
+0,47°C/10 ner.

Haubonpimas ckopocTh pocTa CperHerogoBoOit
TeMIepaTypsl OTMeUYeHa Ha nmobepexnse CeBepHOTO
JlenoBuToro okxeaHa, 0COOCHHO Ha a3MATCKOM Tep-
putopun cTpaHbl (Ha TalMbIpe W Ha TMOOepexbe
Boctouno-Cubupckoro Mopsi JHHEHHBIH TpeHA
coctraBui +0,80°C/10 et u +1,10°C/10 net coort-
BETCTBEHHO).

Ha ¢done obrmero pocta ocagkoB cpeaHsisi CcyMMa
ocagkoB mo Poccum B 2019 1. cocraBuna 108%
HOpMBI, B 2018 r.- 104%. Jlons muomanu ¢ ocai-
KaMU BBIIlIE HOPMBI cocTaBmiia 25%, ¢ neduiurom
ocagkoB — 12%. 3HaunTenbHOE NIPEBHIINICHUE
0CaJKOB HaJ HOPMOH OTMeuanoch Ha CEBEpe eBpO-
nerickoit reppuropun P®, B HW>xHEM TeueHUU EHU-
ces u Ha [lanmpHeM BocToke, a neumnur ocagkoB —
B CK®O, Bmomp mobepexbs Bocrouno-Cubup-
ckoro Mops U Ha Caxanuse.

B 2019r. B nenom nmo tepputopun PP Obuio
ormeuerno 903 (B 2018 r. - 1040) onmacHBIX THAPO-
MeTeoposioruaeckux seienus (OS), Bkiarodas arpo-
METEOPOJIOTHYECKHNE M THAPOJOTHYECKHE, M3 HHUX
346 O HaHecnn 3HAYMTENBHBIA ymepOd oTpacism
SKOHOMUKH M >KU3HENESITEIbHOCTH HACEICHUS.
HawuGonbmmuii ymiep0 HaHeCId CHIBHBIE OCAIKH

(cHer, MOX[b, TUBEHB), CUIIBHBIN BETEpP 0 IIKBAIb-
HOTO, TPaJl, a TAK)KE METEIHU U AHOMAJILHO XOJIOIHAS
[OToZa B 3UMHHUI NEPUOJ, Ype3BblUaiiHAs IOXKap-
Has OIMAcCHOCTh COXpaHsAIach B psijie PETMOHOB Ha
MPOTSHKEHUN HECKOIBKUX MECSITICB.

ITo nanapM Pocruapomera exeromHslii yiiepo
OT OIACHBIX THIPOMETEOPOJIOTHUECKUX SBICHUN B
2019 r. cocraBuin okono 1% BBII cTpansr.

Bomusie pecypcet B 2019T1. cocraBumm
4290,9 kM>(B 2018 — 4622,6 KM>), IPEBEICUB CPe/I-
Hee MHoOrojietTHee 3Hauenue Ha 1,6%. B 2019 r. Ha
ceBepe u ceBepo-Boctoke ETP BbicOKasi BOJIHOCTD
Ha (OHE TPEABIAYIIETO ToJa COXPaHUIACh, JOMOI-
HUTEIHFHO TMOBBICHIIACH WIIM TIPUIILIA HA CMEHY HU3-
Kol BogHocTu. Hanboliee BICOKass BOJHOCTh UMeEIIa
MecTto Ha Ypane u B IIpuamypre. Ha ocranbHbIx
tepputopusix Poccum Habmromanmach BBICOKas HITH
CpeIHsS BOJHOCTb.

JlanHbIe TOCYmapCTBEHHOW HaOIIOMATETHLHON
cetu PocruzmpomMera mo3BOJNSIOT OIEHUTH (DOHOBOE
3arpsi3HEHHE KaK MO TEPPUTOPUHU CTPAHBI B IIEIIOM,
TaK | 10 OTJCITBHBIM PETHOHAM, a TaKKE B MECTax
MPOXKUBAHUSA W IKU3HEICATCIHPHOCTH  OOJBIICH
yactu HaceneHus: ctpansl (70-80 % mo permoHam).
CrnenyeT OTMETHTh, YTO YpOaHU3UPOBAHHBIE TEPPHU-
TOPUU 3aHUMAIOT, [0 OIICHKE YYEHBIX, JIHIIb
HemHorum Oonee 10% ot Bcel Tepputopum Poc-
cutickor  ®enepanmu  (17075,4 ThIC. KM2). Ilo
pe3yibTaTaMm ocCymecTBisgeMoro Pocrumpomerom
(hOHOBOTO MOHUTOPHHTA OOJIBIIYIO YaCTh TEPPUTO-
pUH CTPaHBI 10 KAYECTBY aTMOC(EpPHOTO BO3ayXa,
0CaJIKOB, IT0YB, TOBEPXHOCTHBIX BOJ[ COOTBETCTBUU
C OTEYECTBEHHBIMU U 3apyOCKHBIMU HOPMATUBAMU
MO>XHO OTHECTH K YUCTBIM TeppuTOopusaM. [Ipu sTom
0oJpIIas 4acTb HACEJICHHS TNPOKUBAET HA TEXHO-
TEeHHO 3arpsA3HEHHBIX TEPPUTOPHUAX, 3arpsa3HEH-
HOCTh KOTOPBIX o0ycIoBIieHa pocTom
ypOaHU3UPOBAHHBIX ILIOMIA/IeH, BBIOpOCAMH BO3-
pacTamromero  KoJIM4YecTBa  aBTOTPAHCHOPTHBIX
CpeACTB, a Takke HH3KOH dS(PPEKTUBHOCTHIO
OYHCTKM BBIOPOCOB M COpPOCOB 3arpA3HSIOMINX
BEIIIECTB.

BrIOpOCHI TIapHUKOBBIX Ta30B  OIPEACISFOTCS
OOIIMMH TEHJCHIHUSAMU Pa3BUTHS HAIMOHAIBHON
SKOHOMUKHU, UHTETPATBHBIM MOKa3aTelIeM KOTOPBIX
geisierca auHamuka BBII u usmeHeHus oOmeit
3G PEKTHBHOCTH SKOHOMHKH, KOTOPBIE, B CBOIO OUe-
penan, ompenenstorces  SHEpProdhHEKTUBHOCTHIO,
u3MeHeHusiMu  cTpyktypsl BBII u crpykTyphl
ToruuBHOTO Oananca. COBOKYITHEIH BEIOPOC MApHHU-
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KOBBIX Ta30B CHU3MICI Ha 47,6% OTHOCHTEIHHO
1990 r. — 6a3zoBoro roja mo obs3arenpcTBaM Poc-
cuiickoit @enepanuu cornacao PKIIK OOH.

B Poccun Habnromaercsi yBenuueHUe BHIOPOCOB
TPAHCIIOPTHBIMH CPEACTBAMH U OJHOBPEMEHHOE
CHIKEHUE BBEIOPOCOB OT CTallMOHAPHBIX HCTOYHH-
KOB, pEe3yJlbTaTOM Yero CTajlh HEe3HAYNTeIbHbIE
KOJIeOaHMs COBOKYITHOTO 00BeMa BEIOPOCOB 3arpsi3-
HSIONIMX BEIIECTB B arMocQepHbld Bo3ayX. B
2019 r. kayecTBO aTMOC(hEPHOrO BO3AyXa B rOpO-
nax (1O OTHENBHBIM IOKa3aTeNsiM) TO-IPEeKHEMY
COXpaHsAeTcsl HeYAOBIETBOpUTENbHBIM. B 133 ropo-
nax ¢ HaceneHueMm 50,6 MJIH. YeTIOBEK CpPEIHss 3a
TOJI KOHIIEHTpAIUs KaKoH-THOO0 TpUMECH TPEeBHI-
mana 1 [IJIK. B 47 roponax cpenHue 3a roa KOH-
LHEHTpAaLUUN TOCTYNalmero B arMochepy Ipu
CropaHuy TOIUIMBA OeH3(a)IMpeHa NpeBBIIATH
1 ITJIK. B 45 ropogax MakcuManbHEIE U3 CPETHEME-
CSYHBIX (CpemHeCyTOTHBIX ) KOHIICHTpAITHit
oen3(a)mupena npesbimrany 5 IIJIK. B 40 ropomax
(18% roponoB) kauecTBO aTMOC(EpPHOTO BO3AyXa
XapaKTePU30BAIIOCh BBICOKUM M OYEHb BBICOKHM
YPOBHEM 3arpsi3HEHUS, U3 HUX 22 TOpoja pacroyio-
xeHbl B Cubupckom denepaibHom okpyre. B 35
ropomax ¢ HacenenweMm 10,7 MIIH. YelOBEK OBLIH
OTMEYEeHBl MaKCHMaJbHble KOHIIEHTPAIMH TMpHMe-
ceit Beime 10 I1/1. Beero 3a 2019 r. 6bu10 3aperu-
crpupoBano 139 cmywaeB mpeBwimenus 10 ITJJK
3arpsi3HSIOIMX BelecTB. IIpHOPUTETHBINA CHMCOK
TOpPOJIOB C HAaWOOJBITUM YPOBHEM 3arpsS3HCHHS B
2019 r. Bxmrouaer 18 TrOpomOB C HaceleHUEM
3,3 muH. xxuteneit (B 2018 1. - 22 ropoza ¢ Hacerne-
Huem 5,1 muH. xwureneit). [Ipu 3Tom oTmedaercs
POCT YpOBHS 3arpsi3HEHHsI aTMOC(EpPHOro BO3IyXa
OceH3(a)IMpeHOM B TOpoJax Ha A3HWATCKOW YacTH
Tepputopun Poccum, KOTOpas XapaKTepH3yeTcs
0c000 HEOIarompHUATHBIMHU ISl pacCEUBAHMS IIPH-
Meceil MeTeOpOIOTUIECKHMU YCIIOBHSIMH.

Bokpyr ropooB ¢ 00beKTaMU MeTaLTypruye-
CKOM, TOIUIMBHOM, IHEPreTHYECKON, XMMUYECKOM,
HE(PTEXUMHUIECKON TMPOMBITIIEHHOCTH CIIOXHUIHACH
apeayibl XpOHMYECKH 3arpsi3HEHHBIX MTOYB C Palny-
coM oT 1 10 20 kM. [TouBbI TEPPUTOPUN MPOMBIIII-
JICHHBIX [IEHTPOB W MPWJIETAIONINX K HUM paliOHOB
3arpsi3HEHBI TSHKETBIMU METalllIaMH, KOTOPbIC HaKa-
IUTMBAIOTCSA B YCJIOBUSIX NIEPMAHEHTHOT'O TEXHOTCH-
HOTO BO3JICHCTBUSA pu MOCTYTUICHUH
3arpsI3HSIONINX BEIIECTB U3 aTMOCHEPHI U APYTHMH
mytsamu. [lo pe3ynmbraTaM MOHUTOPHHTA TPOCIIEKH-
BaeTCs TCHJICHITVS K CHIDKCHUIO COJICPIKAHUS TsKe-
JMBIX METaUIoB B mouBax. K omacHoOW kateropuu
XPOHUYECKH 3arps3HEHHBIX OTHOCSTCS TOYBBI 6
KPYIMHBIX MPOMBIIIICHHBIX HEHTPOB B 4-X CyOBEK-
Tax: B Hpkyrckoit um CBepIOBCKOW 00JIACTSX,
Pecniyomuke CeBeprast Ocetusi-Anaans u KpacHo-
spckoM kpae. K yMmepeHHO-omacHOM KaTeropuu
3arpsi3HEHHS OTHECEHBI MTOYBBI BOKPYT 25 MPOMBIIII-

JEeHHBIX IeHTpoB B 10 cyOwekrax: B MpKyTCKOH,
Kuposckoit, Hwmxkeropoackoir, HoocnOupckoid,
OpenOyprekoii, CepioBckoit 1 Tomckoii oOma-
cTsX, B PecnyOmuke BamkoprocTtan, Y amyprckoi
Pecny6nuke u [IpuMopckom kpae.

Kpome nabmionennii 3a 3arps3HEHNEM IT0YB TOK-
CHKAaHTaMH TPOMBIIUIEHHOTO  IPOHUCXOXICHUS,
nonpasneneHussMu  Pocruppomera  IpoBOASATCS
BBIOOPOYHBIC OOCIICJIOBAHUS TOYB CEJIbCKOXO3SH-
CTBEHHOTO Ha3HAYEHUs, OTJENbHBIX JIECHBIX MacCH-
BOB, 30H OT/bIXa Ha CO/IEP)KaHUE B HUX OCTATOUHBIX
KosmdecTB nectuuaoB. B 2019 r. Obuu obcneno-
BaHbI TIOYBBI Pa3IMYHOTO TUNA HA TeppUTOpHH 38
cyonpexToB PO, Takxke kak B 2018 r. Obmras obcie-
IOBaHHAs IUTOMIamb cocTaBmia 32,2 Teic. Ta (B
2018 . - 31,5 TBIC. Ta). YYacTKH, MOYBa KOTOPBIX
ObLTa 3arpsi3HeHa MEeCTUINIaMH BbIIIE yCTaHOBIICH-
HBIX THTUEHHYECKUX HOPMATHUBOB, OBLIN BBISIBJICHBI
Ha TeppuTopuu 13 cyonekToB (B 2018 1. - 8 cyOBek-
TOB). Y4acTku nouB, 3arps3HeHHbix T, mamamo-
HoM, repOuttuaamMu TXAH u 2,4-J1 OblTH BBISABICHBI
Ha OTIENBHBIX TEPPUTOPHUAX psaaa cyOorekToB LleH-
TpanbHOoro, IlpuBoinkckoro, JlambHEBOCTOUYHOTO,
VYpanbsckoro u Cubupckoro ¢enepaibHbIX OKPYTOB.

3arpsi3HeHre BOJIOCOOPHBIX TUIOMIACH U cOpoC
3arps3HEHHBIX CTOYHBIX BOJ| C YPOaHU3UPOBAHHBIX
TEPPUTOPUI TMPUBOJAT K YXYAIICHUIO KavyecTBa
MIPECHBIX MOBEPXHOCTHBIX BOJ. OIHUM U3 OCHOB-
HBIX KCTOYHUKOB WX 3arpsS3HCHUS TMPOJIOJIKAIOT
OCTaBaThCsl CTOYHBIC BOJBI MPOMBINIICHHBIX MPEJ-
MPHUATANH U SKHJIUIIHO-KOMMYHAIBHOTO XO3SHCTBA.
HecmoTpst Ha CHIKEHHE KOHTPOJIMPYEMOH Macchl
MOCTYTAIOIINX B BOJHBIE OOBEKTHI 3arpA3HSIOMINX
BEIIECTB, YIyUYIICHUS KadecTBa ITOBEPXHOCTHBIX
BOJI B IIEJIOM HE HaOII0aeTcsl.

KauecTBO BOZBI OCHOBHBIX PEK CTPaHBI, UX MPH-
TOKOB MaJI0O M3MEHWJIOCH 3a 0oJiee 4eM AeCATUIIeT-
HUH MEepPHO;: ero OLEHKH BapbUPYIOT B OTAEIBHBIX
CTBOpaX OT «YCIOBHO-YHUCTOW» 10 «3KCTPEMAJIbHO-
rpsA3HOI Bojbl. Hanbomnee 3arps3sHeHHON U3 KpyTI-
HBIX PEK, TakXKe, KaK U B MPEIbIAYIIEM JeCATHIIe-
THH, ocTaeTcsa peka Boiara u psa ee mpurokos. He
CHIDKAETCSl KOJMYECTBO CIy4aeB BBICOKOTO M 3KC-
TPEMAJIbHO BBICOKOT'O 3arpsA3HEHUS TOBEPXHOCTHBIX
BoZ. B 2019 r. B3 1 OB3 noBepXHOCTHBIX IPECHBIX
BOJ ObLTO 3aUKCHUPOBaHO B 55 cyonekTax Poccwmii-
ckoit @enepanmu. Hanbomnpiiee cymmapHoe KOJH-
gecTtBo ciaydaeB B3 um DB3 (cBeime 100) Obuto
OTMEYECHO Ha BOIHBIX 00BekTax B 10 pernonHax:
CaepmiioBckoi, MockoBckoi, Hukeroposckoi,
Mypmanckoi, Cmonenckoit, YensiOnnckoit, Hoso-
cubupckoir m Tymbckoil oOmacTsx, XabapoBCKOM
Kpae, SImano-HeHenkoM aBTOHOMHOM OKpYTe, YTO B
COBOKYITHOCTH cocTaBmJIO 62% cimyuyaeB B3 u OB3 B
ctpane. Becero B 2019 r. Obu1o 3apeructTpupoBaHo
3095 cnyuaer OB3 u B3 (B 2018 1. — 2743 cnyuas)
1o 37 3arpA3HAIOIIMM BEIIECTBaM U IOKa3aTemsM
KayecTBa BOABI.
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3aknoyeHue

KauectBo Oompmieit wactm meab(GOBBIX 30H
Mopeit PD HU3MEHSIIOCh OT «UYHUCTBIX» JI0 «3arpsi3-
HEHHBIX», IIPU 3TOM MO cpaBHeHUto ¢ 2018 r. oHO
HECKOJIbKO ynydmmiock. HauGonee 3arpsizHeH-
HBIMU SIBJISUIMCH BOJIBI IIEHTpaibHOU yactu Cepep-
Horo Kacnms, a Taxxe HpuOpeXHBIE BOJABI 3aJHBa
Iletpa Bemmkoro. Hawmbosiee «4duCTBIE» BOJIBI
HAOJFOMAINCh B IENbPOBOM 30HE POCCHUCKOM
yacTtu ooepexns YepHoro Mopsi.

CocTosiHME 3KOCHUCTEM pEK, 03€p, BOJOXpaHH-
JMII ¥ enb(pOBBIX 30H MOpEi Mo TUAPOOHOIIOTH-
YECKHUM TIOKa3aTeNsiM COXPAHWIOCh Ha MPEeKHEM
ypoBHe. KapauHaibHbIX U3MEHEHUN B TaKCOHOMMU-
YEeCKOM COCTaBE U CTPYKTYpEe COOOIIECTB HE OBLIO
BBISBJICHO.

B mocnennue 10 et pamuanmonHas o0cTa-
HOBKa Ha Teppuropuu Poccuiickoii ®enepauun
Oputa criokoiHOM, 1 B 2019 1. MO CcpaBHEHHIO C
2018 r. cylIeCTBEHHO HE U3MEHMJIaCh. 3arps3He-
HUE OKPY’KaIOIIEel cpeibl TEXHOT€HHBIMH PaJHOHY-
KITW1aMu Ha Tepputopuu PO B HacTosee Bpems, B
OCHOBHOM, OOYCIIOBJIEHO BBIOpOCaMHu Ipearnpusi-
TUH SJCPHOTO TOIUIMBHOTO IIMKJIA W BTOPUYHBIM
MOCTYIDICHUEM PATUOHYKINIOB, 3arps3HCHHBIX B
MIPEIBITYIIHE TOIBI TEPPUTOPHUI BCIEICTBUE painia-
IMMOHHBIX aBapuii: B 1986 . — Ha YepHOOBUTbCKOM
ADC, B 1957 r. — na [10 «Masik», pacnojaoKeHHOM
B YensOunckoii oomactu. CojepkaHUe TEXHOTCH-
HBIX PaTUOHYKIHIOB HA TEPPUTOPHUSIX, 3arps3HECH-
HeIX BeaeactBue aBapuu Ha YADC (Kypckas m
Bpsirckas o0iacti) W BCIIEACTBHE aBapud B Yems-
ounckol obmactu (Bocrouno-Ypanbckuil paauanu-
OHHBII  ClleJ]),  TPEBBIIIAIOT  COBPEMCHHBIC
peruoHanpHble Mokazatenu. OJHAKO B LIEJIOM IO

CTpaHe cofiepKaHNe TeXHOTEHHBIX PaTHOHYKIIHIOB
B NIpH3eMHOW aTMocdepe Ha Teppuropun Poccum
OBUIO Ha 6-7 MOPSAIKOB HIKE 3HAYEHHWH JOITyCTH-
MO CpEIHEroJI0Boii 00BEMHON aKTUBHOCTH, a B
MPECHOBOJHBIX BOJOEMax - Ha 3-4 mopsiaka HIDKe
YPOBHEW BMENIATENLCTBA, YCTAHOBICHHBIX HOP-
MaMH paauaruoHHoit 6e3omacHoctn HPB-99/2009
JUTSL HACEJICHUSI.

AHanmu3 JaHHBIX, MOJYYEHHBIX B Pe3yJbTaTe
peryJSIpHBIX HAONIOACHUN 32 3arpSA3HEHUEM OKpY-
)kawomeil cpensl  Pocculickoit  ®Denepanuu B
2019 1., CBHAETEIBCTBYET, UTO HA PANE TEPPUTO-
pUi U aKBaTOPUM CTpaHbl MO-NPEKHEMY COXpPaHsI-
I0OTCA  TIOBBINIEHHBIE  YPOBHU  3arpsA3HEHUS,
00yCIIOBIIEHHBIE ITOCTYIUICHUEM 3arpsI3HSIONMUX
BEIIECTB B OKPYKAKOIIYIO CPey OT OOBEKTOB MPO-
MBIIIUICHHOCTH U DJHEPreTUKH, CTPOUTEIBCTBA U
KATUTITHO-KOMMYHAJTEHOTO XO03SICTBA,
TpPaHCIIOPTa, a TaKKe B XOJle OOpameHusi ¢ OTXO-
JlaMU TIPOU3BOJICTBA U TOTPEOICHHUS.

OTCcyTCTBHE 3HAYUMOrO YJIYUYLICHUS KayecTBa
aTMOC(epHOTrO BO3IyXa, IMOBEPXHOCTHBIX BOJ U
MMOYBEHHOTO MMOKPOBA B TOPOAAX U MPOMBIIUICHHBIX
[EHTpax, TJIe MPOKUBAEeT OONbINas 4acTh Hacese-
HUS CTPaHbI, 00YCIIOBICHO OTCYTCTBHEM (P HEKTUB-
HOTO SKOHOMHYECKOTO MeXaHW3Ma MpeqoTBpalle-
HUSl 3arpsi3HEHHS, CTUMYIUPYIOIIETO CYOBEKTHI
XO3SIICTBOBAHUS COKpAIaTh BHIOPOCHI M COPOCHI
3arPSI3HSIONINX BEIIECTB B OKPYXKAIOIIYIO Cpemy, a
TaKKe€ OTPAHUYCHHBIMU pPECypcamH, CIEpKUBAO-
AMH TIEpEeBOJI OOBEKTOB Ha pabdoTy IO HaWITyd-
IIUM JOCTYITHBIM TEXHOJOTHSAM, a TAK)KE BHEPCHHE
COBPEMEHHOT'0 TBUIE-Ta30- U BOJOOYHCTHOTO 000-
pyAOBaHUS, YCTAHOBOK U COOPY>KEHUH.
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Cnucoxk edxce2o0Hblx O630p08 3a2ps3HeHUS
npupodHbslx cped, uzdasaemvtx HUY Poceudpomema

1. Emero;mmc KavyeCcTBa MOBEPXHOCTHBIX BOJ

Poccuiickoii @egepanuu 1o ruipoXuMuYeCKUM

nmoxKa3sartejaaM

OI'BY «I'MapOXUMHYECKUA HHCTUTYT»
(OI'BY «I'XW»)

344090, PoctoB-na-ony, np. Ctauku, 198
®daxc: +7 (863) 222-44-70

E-mail: info@gidrohim.com

2. E:KerogHmuk cOCTOSTHHUS YKOCHUCTEM
NMOBEePXHOCTHBIX BoJ Poccuiickoii @eaepanun
M0 TUAPOOHOIOrHYECKUM MOKA3aTeIAM

OI'BY «MHCTUTYT II100ATBHOTO KIIMMAaTa U
JKOJIOTHHU UMeHH akagemuka FO.A . U3parisay
(OI'BY «1I'KD»)

107258, Mocksa, ['ne6oBckast yii., 20-6
dakc: +7 (499) 160-08-31

E-mail: an_roman(at)igce.ru

3. Exxeronnnk « MOHUTOPHHT NECTHLNIOB B
o0beKTax npupoaHoii cpeanl Poccuiickoii
Denepanum»

OI'BY «HIIO «Taiidyn»

249038, Kamyxckas o001,

r. O6HHHCK, yi. [To6ensl, 4
Dakc: +7 (48439) 40-910

E-mail: post@typhoon.obninsk.ru

4. Exerognuk «3arpsizHeHne Mo4B
Poccuiickoii @egepanuu TOKCUKAHTAMH
NPOMBIIVIEHHOTO NPOHCXO0KACHUSD)

OI'BY «HIIO «Taithyn»

249038, Kamyxckas o011,

r. O0HuHCK, yi. [To6ensr, 4

Dakc: +7 (48439) 40-910

E-mail: post@typhoon.obninsk.ru

5. O030p GOHOBOTO COCTOSIHMS OKpYKAIOIIEH
NPUPOAHON cpeabl HA TeppuTopuu cTpan CHI
OI'BY «MHCTUTYT TI00aTBHOTO KIIMMAaTa 1
9KOJIOTUM UMEHU akaaeMuka H0.A M3pasis»

(®I'BY «1I'KD»)

107258, Mocksa, ['teboBckas yir., 20-6
Dakc: +7 (499) 160-08-31

E-mail: an_roman(at)igce.ru

6. E:keroaHuk kayecTrBa MOPCKHUX BOJ
Mo rUAPOXUMHUYECCKHUM MMOKa3aTeJasIM

OI'BY «I"ocymapcTBeHHBIH OkeaHOTpaduuecKuit

UHCTHUTYT
um. H.H. 3y6oBa» (PI'BY «I"OUH»)
119034, Mocksa, KponoTkunckuii mep., 6
®daxc: +7 (495) 246-72-88

E-mail: adm@oceanography.ru

7. EKerogHuk coOCTOSIHUA 3arpsi3HEHH s
aTtMocdepbl B ropogax Ha TEPPUTOPUU
Poccuiickoii ®egepannu

OI'BY «I'maBHas reodusndgeckas 06cepBaTOpHs
M. A.W. BoeiikoBay

(®I'BY «I'TO»)

194021, Cankr-IletepOypr, yi. KapOsiiesa, 7
dakc: +7 (812) 297-86-61

E-mail: director@main.mgo.rssi.ru

8. Exerognuk «Paguanmunonnas o00CcTaHOBKA
no reppuropuu Poccum u conpenenbHbIX
rocyaapcTB»

OI'BY «HIIO «Tatidyn»
249038, Kamyxckas 061.,

r. OOHuHCK, yi. [Tobensr, 4
dakc: +7 (48439) 40-910
E-mail: post@rpatyphoon.ru

9. Exeroanslii c00pHUK HHPOPMALITOHHO-
CNPaBOYHBIX MaTepuaaoB «CocTosiHHE
3arpsi3HeHHs1 OKpYy:Kalouieii cpeabl
MoCKOBCKOI0 perioHa

OI'BY «entpansaoe YIMC»
127055 r. Mockaa,

yin. OGpa3s1iona, 1. 6

dakc: +7 (495) 688-93-97
E-mail: moscgms-aup@mail.ru

10. lokjaa 06 0co0eHHOCTSIX KJIUMATA Ha
Teppuropun Poccuiickoit @enepannu

OI'BY «MHCTUTYT TIIOO0AEHOTO KITUMaTa 1
9KoJIOTUM UMeHH akagemuka H0.A . M3pasms»
(OI'BY «1I'KD»)

107258, Mocksa, ['me6oBckas yi., 20-6
dakc: +7 (499) 160-08-31

E-mail: an_roman(at)igce.ru

11. O630p cocTOSTHMSA M 3arpsI3HEHHS
okpy:xaouieil cpeasl B Poccniickoin @enepanun

OI'BY «MHCTUTYT TIIO0AEHOTO KITUMaTa 1
9Ko0JIOTUU UMeHH akagemuka H0.A . M3pasms»
(OI'BY «UT'KD»)

107258, Mocksa, ['me6oBckas yir., 20-6
dakc: +7 (499) 160-08-31

E-mail: an_roman(at)igce.ru
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Cnucox asmopos

I1.1.
1.2.

1.3.-1.4.

1.5.
1.6.

2.1.

2.2.1.

222
23.1.
2.3.2.
2.3.3.

2.33.1.
2.34.

2.35.-
2.3.6.
2.3.6.1.
2.3.7.

2.3.8.
2.3.9.

24.1.
242
2.5.1.

2.5.2.
2.6.
2.6.1.

2.6.2.
2.6.3.

3.1.

3.2.1.
3.2.2.

DI'BY «UII»

OI'bY «I'unpomeruentp Poccuny»

YTI'HC Pocruapomera
OI'BY «MT'KD»

®OI'bY « BHUUT MU-MII»
OI'BY «I'uppomernentp Poccun»

OI'BY «ITHW»

YMC3 Pocruapomera
HWY Pocrunpomera
OI'BY «MT'KD»

DI'BY «ITO»

OI'BY «LIAO»

OI'BY «I'TO»
OI'BY «T'KD»

DI'BY «ITO»

DI'BY «UT'KD»

®I'BYH «MT'PAH»
®I'bY «JIMH CO PAH»
OI'BY «UT'KD»

OI'BY «HIIO «Taiidyn»
DI'BY «I'XN»

OI'BY «MI'KD»
OI'BY «HIIO «Taiiyn»

DOI'BY «I'TO»

OI'BY «HIIO «Taiidyn»

PA3JIET 1

Henucosa B.U., Jlamuna I A.

Tl'ony6es A.Jl., Cugopenkos H.C.

XKemuyrosa T.P.

Bapaua MLIO., Panskosa D.41., [Tnatosa T.B., Camoxuna O.D.
Kopmynosa H.H.

Bopw C.B., Cunopenkos H.C.

I'yces C.1., Kynpuénok E.I.

PA3JIEJ 2

[Temkos FO.B., Kotnskoa M.I'., Kpacunsuukosa T.A.

Pomanosckas A.A., Haxytun A.W., I'nusz6ypr B.A., 'osop N.JI.,
I'pabap B.A., I'purypuna T.B., Ummennuk E.B., Kapa6aus P.T.,
Kopotkos B.H., Beptstakuna B.YO., JIsitoB B.M., [Torymuena
I1.., ITomoB H.B., TpyHoB A.A.

[Tapamonosa H.H., Baxos B.M., Ilpusanos B.1. I1I"

Pycuna E.H., Bo6posa B.K.

3atinerqunoB b.I'., Coxonenko JL.I'.

Bszankun A.C., LsetroBa H./I., bankosa T.B, Kupromos b.M.,
JlyxesaoB A.H., I'mazkos B.H., JOmkos B.A.

ConomatnukoBa A.A., Pomamkuna K.1., Bonoxuna /.1O.
ITapamonos C.I"., Koroposa M.C., XXurauesa E.C., IBaHoB B.A.,
Komnecuuxosa A.Il., Opunkosa K.M.

[epmuna H.A., [TaBnosa M.T., [Tomumyk A.U., Cemenen E.C.,
I'panosckas E.B., JlJobogunaa C.T., MuxaiinoBa A.C.

becnanos M.C., Manzon [I.A., YepHoraesa I'.M.

IMapamonos C.I'., bypuesa JI.B., Konskosa E.C., Kotoposa M.C.,
ITactyxoB b.B., Ilo3nuskosa E.A.

Bpyckuna 1.M., I'pomos C.A., Konskosa E.C., Koroposa M.C.
I'pomos C.A., XKurauesa E.C.

Tpucdonora-Axosnera A.M.

Xomxep T.B., 'onobokosa JI.II., Heuseraesa O.I"., O6onkun B.A.
[Tapamonona T.A., ITapamonos C.I'., Koroposa M.C.

[TaBnoBa H.H., JIyxesnosa H.H., bamunosa H.1.

Jlo6uenko E.E., EMenbsnopa B.I1., [TepBrimera O.A.,

Pomantox O.JI., Kynpsaxuna E.M.

[Tapamonos C.I'., Bypuesa JI.B., Ilactyxos b.B.

bynrakos B.I'., 'nunomenos B./., Katkosa M.H.

Bynrakos B.I'., Karkosa M.H., 'sunomenos B. /1.,

[onsackas O.H.

Bynrakxos B.I'., KarkoBa M.H., 'aunomenos B./I., 3yOadeBa A.A.
Bynrakos B.T'., 'uunomenos B.J1., KatkoBa M.H., borauesa E.T'".,
Kosnosa E.T'.

PA3JIEJ 3

Amny¢puesa A.®., 3araiinoBa M.C., Unesa T.I1.,
JIro6ymxkuna T.H., CmupHoBa 1.B.

ITaBnosa H.H., JIyxesnosa H.H., bamunosa H.1.
pmapesa A.A., JIykestHoBa H.H.
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3.3.1

3.3.2.
3.3.3.
3.3.4.

3.3.5.

3.3.6.

4.1.

4.2.
4.3.

4.4.

DI'BY «I'XWN»

OI'BY «T'KD»
DI'BY «I'XW»

DI'BY «I"OUH»

OI'BY «T'KD»

DI'BY «I"OUH»

OI'BY «1T'KD»
®I'BY «llentpamsHoe YT MCy»

DI'BY «I'XW»
DI'BY «UT'KD»

OI'BY «AAHUN»
OI'BY «ITHW»
OI'BY «I'TO»

OI'BY «I'XI»
OI'BY «HIIO «Tatipyn»

Cesepo-3ananusiii pumuan OI'BY

«HIIO «Taitpyn»

OI'BY «UT'KD»

Jlo6uenko E.E., Emenssnosa B.I1., Huuunoposa W.I1.,
JIamnept H.A., Ilepsoimiena O.A., Oneitnukoa H.H.,
Hassrnosa H.H.

TTotiorko O.M., Kangei6a U.B.

Kananosckas E.A.

Martseesa H.I1., lanunenko A.O., Xopomesckas B.O.,
SAxynnna O.B.

Kopmenko A.H., [ToctoB A.A., KpyroB A.H., Koctriesa A.B.,
AnsytnunoB A.P., XKoxosa H.B., YekmeneBa H.A.,
[oroxesa M.IL., llepbaxoB K.A., MarBetiuyk W.T.
Ilotiotko O.M., Scakora O.H., Konecankos M.B.,
IToroxesa M.II., KoctbuieBa A.B., TepentoeB A.A.
Kopmenko A.H.

PA3JIEJ 4

Manesanos 0.A., Xypasnesa JI.P., Uepnoraesa ['.M.

®ypcos H.A., [lnemaxkosa I".B., Ctykamosa E.I'., Mapkuna O./1.,
Kocrormamosa H.H., Ponnonosa H. A.

Amxues P.A., PesankoB C.A., Skynuna O.B., Tezukosa H.b.
UYepuoraesa .M., bapnun M.1O., Panbkosa 2.41.,

Camoxuna O.®., becnianos M.C., Maunson I.A., Xypasnesa JI.P.,
Manesanos 10.A., ITorrotko O.M., Kanasioa 11.B.

Anexkcees ['.B., Paqnonos B.®.

I'yces C.1., Kynpuénox E.1.

ITapamonosa H.H., ITpusanos B.U., Usaxos B.M., Pycuna E.H.,
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	Регион
	Год
	Зима
	Весна
	Лето
	Осень
	B
	D%
	b
	D%
	b
	D%
	b
	D%
	b
	D%
	Россия
	2.2
	35
	2.5
	13
	5.7
	36
	0.7
	4
	1.7
	8
	Европейская территория России
	1.0
	4
	2.7
	8
	4.7
	18
	-1.6
	3
	0.0
	0
	Азиатская территория России
	2.6
	44
	2.3
	9
	6.2
	38
	1.4
	11
	2.6
	18
	Федеральные округа
	Северо-Западный
	3.0
	18
	5.1
	16
	3.7
	10
	2.2
	3
	1.3
	1
	Центральный
	-0.3
	0
	3.2
	4
	3.9
	6
	-4.2
	7
	-0.7
	0
	Приволжский
	-0.5
	0
	0.9
	0
	5.5
	9
	-3.8
	6
	-1.8
	1
	Южный
	-0.2
	0
	0.2
	0
	5.7
	11
	-4.8
	6
	-0.2
	0
	Северо-Кавказский
	1.5
	3
	2.7
	3
	4.8
	9
	-2.4
	1
	1.9
	1
	Уральский
	2.3
	9
	0.4
	0
	7.7
	25
	1.2
	1
	0.6
	1
	Сибирский
	2.7
	26
	2.1
	4
	6.2
	22
	2.2
	8
	0.9
	5
	Дальневосточный
	2.7
	24
	2.9
	8
	5.7
	31
	1.1
	2
	1.6
	22
	Таблица 1.5. Годовые и сезонные суммы осадков (в % от нормы 1961-1990 гг.) для регионов России в 2019 г. Зеленым цветом выделены значения, попавшие ...
	Регион
	Год
	Зима
	Весна
	Лето
	Осень
	Россия
	108
	107
	112
	103
	109
	Европейская территория России
	110
	114
	115
	108
	101
	Азиатская территория России
	106
	100
	110
	100
	114
	Федеральные округа
	Северо-Западный
	131
	125
	118
	127
	127
	Центральный
	97
	113
	101
	92
	95
	Приволжский
	104
	114
	112
	105
	87
	Южный
	92
	105
	138
	93
	61
	Северо-Кавказский
	84
	98
	110
	69
	87
	Уральский
	112
	99
	112
	114
	110
	Сибирский
	107
	93
	107
	103
	113
	Дальневосточный
	104
	106
	111
	96
	116
	Рис. 1.12. Аномалии сумм осадков в феврале, марте и в октябре 2019 г.
	Рис. 1.13. Пространственные распределения локальных коэффициентов линейного тренда годовых и сезонных сумм атмосферных осадков за 1976-2019 ...
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	Региональные тренды наблюдаются на фоне существенных колебаний с периодом в несколько десятилетий, так что нельзя с уверенностью утвер...
	Наиболее значительный рост сезонных сумм осадков в целом по территории России наблюдается весной (5.7% нормы /10 лет, вклад в дисперсию 36%): ...
	В бассейне Волги запас воды в снежном покрове в 2019 г. составил 117% нормы и оказался на 33 мм больше, чем в 2018 г. Запасы воды в снеге в бассейна...
	веро-востоке страны и в центральных районах Сибири. Летом и осенью рост осадков наблюдается преимущественно на АТР. Осенью значительный...
	В сводной табл. 1.7 приведены подробные данные о запасах воды в снежном покрове по бассейнам крупных рек и водохранилищ РФ (по состоянию н...
	Водные ресурсы Российской Федерации в 2019 г. составили 4290,9 км3, превысив среднее многолетнее значение на 1,6%. Большая часть этого объёма - 40...
	На реках Северо-Западного, Приволжского и Уральского федеральных округов (табл. 1.8) наблюдалась повышенная водность, в Дальне- восточном ...

	Гл
	Станции комплексного фонового мониторинга (СКФМ) организованы в пределах особо охраняемых природных территорий федерального значения ...
	На протяжении более 25 лет на постоянных пробных площадках СКФМ, выбранных в наиболее представительных биогеоценозах, с периодичностью 1...
	Отбор проб компонентов системы «почва- растение» на СКФМ осуществляется по унифицированной схеме. Смешанные образцы почв отбираются ме...
	Фоновое содержание загрязняющих ве- ществ в почвах
	За многолетний период наблюдений на СКФМ величины содержания тяжелых металлов в верхних горизонтах почв в целом были близки
	к оценкам среднемировых кларков элементов в верхней части континентальной земной коры, установленных во второй половине ХХ века и уточ...
	За последнюю декаду наблюдений для величин валового содержания в почвах тяжелых металлов характерен широкий размах варьирования со сл...
	- для соединений свинца - в 3-5 раз для почв НП Смоленское Поозерье, Кавказского, Волжс- ко-Камского, Алтайского (Яйлю) и Баргузинс- кого БЗ; в...
	- для соединений кадмия - в 3-6 раз для почв НП Смоленское Поозерье, Кавказского и Астраханского БЗ; в 11-17 раз для почв Воронежского, Волжско...
	- для соединений меди - в 2-5 раз для почв Воронежского, Кавказского, Астраханского и Баргузинского БЗ; в 7-9 раз для почв НП Смоленское Поозе...
	Спорадическое повышение концентраций тяжелых металлов в почвах Приокско-Террасного и Воронежского БЗ, где отмечено существенное расши...
	Согласно данным последних сроков мониторинговых наблюдений, концентрации соединений свинца, кадмия и меди в поверхностных горизонтах ...
	каду концентрации контролируемых тяжелых металлов, а в почвах Кавказского БЗ и НП Смоленское Поозерье - максимальные концентрации свин...
	С санитарно-гигиенической позиции, текущие уровни содержания в почвах СКФМ соединений свинца, кадмия и меди не превышают величин ориент...
	Содержание в почвах СКФМ приоритетных загрязнителей органической природы характеризует их экологическое состояние в основном как бла...
	В отношении стойкого в природной среде пестицида ДДТ и его метаболитов в почвах СКФМ в последние годы регистрируются концентрации, кото...
	При контроле остаточных количеств инсектицида γ-гексахлорциклогексана (γ-ГХЦГ), который был официально запрещен к применению в России в...
	Фоновое содержание загрязняющих веществ в растительности
	Растительный покров является первым ярусом наземных экосистем, который перехватывает и аккумулирует примеси при их сухом осаждении и м...
	По данным последнего срока опробования, а также за период наблюдений 2009-2019 гг. визуальное обследование состояния растительности СКФМ не...
	Содержание контролируемых тяжелых металлов и органических загрязнителей в зеленых частях доминантных видов растений древесного, трав...
	Поглощение тяжелых металлов из почв сильно варьирует в зависимости от содержания в них подвижных форм элементов, эдафических условий и ...
	биологической миграции кадмия требуют внимания, так как этот поллютант является высокотоксичным как для растений, поскольку подавляет ...
	Сравнительный анализ величин КН контролируемых тяжелых металлов для отдельных видов растений, совместно произрастающих на площадках С...
	поверхности листьев мха в многолетнем цикле его существования. Несколько возрастают значения КН-Pb и в хвое сосны на площадках СКФМ в Вор...
	Переход кадмия в растительность СКФМ (рис. 2.36-Б), по-видимому, является видоспецифическим процессом, причем в ряде случаев КН-Cd повышен у ...
	Медь относится к необходимым микроэлементам минерального питания растений, но при избытке доступных форм в почве становится фитотокси...
	В целом, согласно результатам последнего опробования, для отдельных показателей фонового загрязнения компонентов растительного покро...
	Концентрации загрязняющих веществ органической природы в растительности СКФМ в целом невысоки. Содержание бенз(а)пирена в зеленых част...
	Анализ содержания в растительности хлорорганических пестицидов выявил стабильно низкие концентрации γ-ГХГЦ, но спорадически высокие з...
	В целом, согласно результатам последнего опробования, максимальные уровни содержания бенз(а)пирена (0,5-0,6 мкг/кг) наблюдаются в разнотрав...
	2.4.2. Фоновые массовые доли хи- мических веществ в почвах в региональном аспекте
	Для сравнения уровней загрязнения почв токсикантами промышленного происхождения (ТПП) вблизи источников промышленных выбросов с фонов...
	Ежегодно летом отбирается от 1 до 10 объединённых проб почв на территории фоновых площадок обследуемых городов, в которых определяются м...
	В 2019 г. наблюдения за содержанием в почвах фоновых участков ТМ, НП, фтора, нитратов, сульфатов, БП проводились на территориях Центральног...
	ровской, Новосибирской, Омской и Томской областей), Уральского федерального округа (Свердловской области), Приволжского федерального ок...
	В табл. 2.28 представлены значения массовых долей нитратов и водорастворимого фтора в почвах фоновых площадок на территории Новосибирско...
	Данные, представленные в табл. 2.28 демонстрируют значительные колебания измеренного содержания в почвах нитратов и фтора за рассматрива...
	В 2019 г. продолжились наблюдения за выпадениями фтора на снежный покров Братского района Иркутской области. Плотность выпадений соедине...
	Результаты многолетних наблюдений за фоновыми валовыми и/или кислоторастворимыми (сравнимыми с валовыми) формами массовых долей кобал...
	Фоновые значения массовых долей кислоторастворимых форм никеля в подзолистых почвах для городов Новосибирск и Томск, исследованных в 20...
	Фоновые массовые доли кислоторастворимых (сравнимых с валовыми) форм кадмия, меди, свинца, цинка и НП в почвах отдельных фоновых районов ...
	Результаты наблюдений, проведенных с 1999 по 2019 гг. в районе п. Мариинск Свердловской области, показали, что в подзолистых почвах фоновые м...
	На расстоянии 79 км в западном направлении и на расстоянии 60 км в южном направлении от г. Екатеринбурга содержание подвижных форм свинца ...
	В 2019 г. содержание сульфатов в почвах фоновых площадок соответствовало: пгт. Славянка Приморского края - 13,9 мг/кг; г. Медногорска Оренбург...
	кое Иркутской области - 72,9 мг/кг и 166,1 мг/кг соответственно.
	В почвах фоновых участков г. Медногорска Оренбургской области и пгт. Славянка Приморского края значение концентрации БП соответствовал...
	В большинстве регионов значения массовых долей ТПП в почвах варьируют в определённых пределах, зависящих от природной неоднородности п...
	Анализ значений фоновых массовых долей ТПП в почвах Российской Федерации позволяет оценить состояние почв фоновых площадок как благоп...
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	Общая характеристика
	Арктическая зона Российской Федерации - регион огромного потенциального источника природных ресурсов (нефти, газа, минералов) и транспо...
	Территория суши Арктической зоны Российской Федерации составляет 3,75 млн. км2, где в настоящее время проживает около 2,4 млн. чел, что соста...
	Континентальная часть Арктической зоны располагается преимущественно в Арктическом и Субарктическом климатических поясах от за- падн...
	тельную вариации. Основная часть территории занята тундрами с большой степенью заболоченности, наличием малых рек и озер. Большая часть...
	В тундре наблюдается низкорослая кустарничковая растительность и разновидность мхов. В лесотундре в европейской части Арктической зон...
	части добавляется также низкорослый кедр и лиственница.
	Арктическая зона характеризуется низкими годовыми температурами, скудными осадками, длительной полярной ночью и сплошным распростран...
	Основными источниками загрязнения окружающей среды АЗРФ являются предприятия газо- и нефтедобывающей промышленности, по добыче и пере...
	Оценки региональных средних величин в настоящем разделе получены по данным архива Т3288 среднемесячной температуры на 3288 станциях Земно...
	Рис. 4.25. Положение станций архива Т3288 (граница Российской Арктики показана жирной линией)
	Температура воздуха
	Данные о годовых и сезонных региональных аномалиях температуры воздуха в 2019 г. представлены в таблице 4.10. Географическое распределение ...
	2019 г. в Российской Арктике был очень теплым: выше нормы на 2.74°С (5-й за период с 1936 г.). Аномальные температуры наблюдались в Восточном сект...
	Зимой на большей части Российской Арктики (зимняя аномалия +2.29°С) температуры были выше нормы, особенно в районе Таймыра (аномалии на ста...
	Особенно теплым сезоном была весна: сезонная температура в целом по Российской Арктике была среди трех самых теплых с 1936 г. (аномалия +4.00...
	Лето также было очень теплым: в целом по Российской Арктике температура превысила норму на +1.74°С – четвертая величина в ряду, за счет экс...
	Осенью на большей части Российской Арктики температуры были выше нормы (в среднем на 2.44°С), на Чукотке аномалии до +5.6°С. На Кольском полу...
	Временные ряды региональных средних годовых аномалий показаны на рис. 4.27, сезонных (для РА в целом) – на рис. 4.28. Рост среднегодовой темпе...
	Из сезонов в целом по РА самое быстрое потепление было отмечено весной (0.90°С/10 лет). Арктическое усиление потепления отмечается во все се...
	Атмосферные осадки
	Данные о годовых и сезонных сумм осадков в секторах Российской Арктики в 2019 г. представлены в таблице 4.11, а географическое распределение...
	В целом за 2019 г. по РА выпало 112% нормы осадков – четвертая величина в ряду. Значительное превышение осадков наблюдалось в Европейском се...
	Из сезонов выделяется весна, в целом за сезон по РА выпало 133% нормы осадков – вторая величина в ряду (рекордное количество осадков - 144% но...
	Зимой в целом по РА выпало 113% нормы (ранг 9), значительное превышение осадков наблюдалось в Европейском секторе (126% нормы – ранг 7). В Восто...
	Летом в целом по РА осадков выпало меньше нормы: 97%. Сильный дефицит осадков наблюдался в Восточном секторе (выпало 66% нормы – эта величин...
	Осенью в целом по РА выпало 109% нормы. Избыток осадков наблюдался в Европейском (109%) и Сибирском секторах (116%) (кроме района Обской губы), на...
	В среднем за год с 1976 г. наблюдается значимый на 5%-м уровне рост осадков в целом по РА: 2.6% нормы за 10 лет (рис. 4.31). Этот рост складывается в о...
	Рост весенних осадков в РА составляет 6.5% нормы за 10 лет и объясняет третью часть общей дисперсии ряда (рис. 4.32). Тренды для остальных сезо...
	Акватория Северного морского пути. В связи с возрастающим вниманием к изменениям климата на акваториях Северного Ледовитого океана, че...
	Изменения средних зимней и летней температур воздуха на акватории арктических морей, по которым проходит трасса СМП (моря Карское, Лапт...
	Видно, что потепление в этом районе морской Арктики (рис. 4.32) началось в 1996 г. летом и в 1998 г. зимой. Средняя за год ПТВ в 2019 г. равна -8.4°С (6-е ...
	Морской ледяной покров в арктических морях в конце лета быстро сокращался, начиная с 2001 г., уменьшившись к 2005 г. до 300 тыс. км2. В последние 1...
	Рис. 4.33. Площадь, занятая морским льдом в сентябре в Сибирских арктических морях (моря Карское, Лаптевых, Восточно-Сибирское, Чукотское) п...
	Водные ресурсы
	Водные ресурсы бассейнов рек Арктической зоны Российской Федерации (наблюдённый годовой сток рек) в 2019 г. в большинстве случаев значите...
	должилась фаза повышенной водности, начав- шаяся для Северной Двины и Мезени в 2017 г., а для Печоры – в 2014 г. При этом сток Северной Двины пр...
	В бассейне одной из крупнейших рек азиатской части Арктической зоны Российской Федерации – Оби – продолжилась фаза повышенной водност...
	В бассейнах двух других крупнейших сибирских рек – Енисея и Лены – имели место обычные для них противоположно направленные изменения в...
	В бассейне Колымы продолжилась фаза высокой водности, начавшаяся в 2016 г., однако аномально высокая водность 2017-2018 гг. с превы- шением норм...
	В бассейнах всех остальных крупных рек азиатской части Арктической зоны Российской Федерации водность в 2019 г. была ниже нормы. При этом ...
	4.3.2. Комплексная оценка состояния и загрязнения окружающей среды в Арктической зоне Российской Федерации
	Полученные за 45 лет ряды наблюдений позволили рассчитать для каждой станции Арктического региона, а также для восточной и западной его ...
	Результаты, приведенные в таблицах 4.13 и 4.14, демонстрируют наличие всех особенностей поля ОСО, которые были отмечены при анализе вариаци...
	Рис. 4.34. Отклонения среднемесячных значений ОСО от нормы в восточной и западной частях Арктического региона в 2019 г.
	В 2019 г. в западной части Арктического региона были отмечены аномально повышенные значения ОСО в январе (+37%) и аномально пониженные (-10%) зн...
	Таким образом, пространственно-временные особенности поля ОСО над Арктикой практически соответствуют особенностям поля ОСО над соотве...
	Электрические характеристики приземного слоя атмосферы в Арктической зоне
	Измерения электрических характеристик приземного слоя атмосферы в Арктической зоне РФ (градиента потенциала электрического поля атмо...
	тельной и отрицательной) электрических проводимостей воздуха L+ и L-) проводятся на станциях Тикси (2013 г.) и Диксон (2016 г.). По сумме L+ и L- опр...
	Поскольку электрические характеристики подвержены сезонным колебаниям, в табл. 4.15 и 4.16 представлены обобщенные по сезонам результаты и...
	Данные наблюдений свидетельствуют, что среднегодовые значения V′ и LS значительных изменений не претерпевали. Однако, сезонные значения...
	На рис. 4.35 показан годовой ход V' и LS на станциях Тикси и Диксон за 2019 г. на фоне осредненного годового хода V' и Ls за период 2014–2018 гг. Цветны...
	Как следует из рис. 4.35, значительных изменений V′ и LS на станциях в Арктической зоне не произошло.
	Содержание СО2 и СН4 в Арктической зоне РФ
	В Арктической зоне РФ наблюдения за содержанием парниковых газов проводятся на трех станциях - Териберка, Новый порт и Тикси. Их характе...
	Рис. 4.36. Концентрация СО2 для арктических станций РФ в сравнении со станцией Барроу
	Рис. 4.37. Концентрация СН4 для арктических станций РФ в сравнении со станцией Барроу
	Из представленных материалов видно, что концентрация диоксида углерода на станциях Териберка, Тикси и Барроу практически совпадает. На ...
	Наибольшая величина амплитуды вариаций атмосферной концентрации метана наблюдается на станции Новый Порт (рис. 4.37). Если на станциях Те...
	Сравнение тренда СО2 (рис. 4.38), построенного по данным 31-ого летнего ряда наблюдений в Териберке, с вероятными концентрациями СО2, которые ...
	Рис. 4.38. Фактическая концентрация диоксида углерода в Териберке и вероятные концентрации СО2, соответствующие различным сценариям эмис...
	Ионный состав и кислотность атмосферных осадков Арктической зоны Российской Федерации
	По территориально-географическому признаку и климатическим особенностям Арктический регион был разделен на три сектора:
	атлантический – от западной границы до предгорий полярного Урала – станции Янискоски, Никель, Зареченск, Падун, Мурманск, Краснощелье, ...
	сибирский – восточнее полярного Урала до бассейна реки Лены – станции Уренгой, Диксон, Туруханск, Норильск;
	тихоокеанский – станции Тикси, Кюсюр и Депутатский.
	Во всех отобранных пробах анализировалось содержание основных ионов – гидрокарбона- тов (НСО3-), хлоридов (Cl-), сульфатов (SO42-), нитратов (NO3...
	Химический состав и кислотность атмосферных осадков. Результаты наблюдений за хи- мическим составом атмосферных осадков (ХСО)
	в Арктическом регионе в 2019 г. представлены в таблице 4.18. К наиболее загрязненнымстанциям отнесены станции со среднегодовой удельной эле...
	Следует отметить, что Арктический регион неравномерно испытывает антропогенную нагрузку, а химический состав осадков зависит от влиян...
	Анализ пространственных закономерностей распределения влажных выпадений серы показал, что уровень годовых выпадений связан с условия...
	Для арктических станций особенности формирования интенсивности выпадений кислотообразующих соединений на подстилающую поверхность в...
	Максимум выпадения серы с осадками был отмечен в наиболее загрязненном пункте Аркти-
	ки – Норильске (9,1 т/км2/год). Для 2019 г. характерно повсеместное преобладание выпадений с осадками серы (S) над суммарным азотом (∑N).
	Для Сибирского и Тихоокеанского секторов наметилась тенденция уменьшения влажных выпадений серы, что является следствием уменьшения с...
	Для всего Арктического региона отмечено снижение выпадения суммарного азота с осадками по сравнению с 2018 г. (рис. 4.42 б), что связано со сн...
	аммония. Максимальный уровень поступления суммарного азота с осадками за период 2015- 2019 гг. характерен для Сибирского сектора (0,33 т/км2/го...
	Годовое поступление веществ с атмосферными осадками в 2019 г. снизилось на всей территории Арктики (рис. 4.42 в). Следует отметить тренд сниж...
	Загрязнение и закисление снежного покрова в Арктической зоне Российской Федерации
	Мониторинг химического состава снежного покрова (ХССП) в Арктической зоне (АЗ) РФ з осуществлялся по данным 62 пунктов наблюдений (ПН), кот...
	В снежном покрове определялись кислотность (водородный показатель рН) и концентрации основных ионов, из которых в Обзоре представлены с...
	На рисунках 2.24 – 2.26 раздела 2.3.6.1 показаны карты-схемы показателя pH и интенсивности выпадения серы и азота на снежный покров в регионах Р...
	В зимний период 2018-2019 гг. на 80% всей территории АЗ РФ наблюдалась близкая к фоновым значениям интенсивность выпадения серы на снежный пок...
	Показатели интенсивности выпадения азота были рассчитаны для суммы ионов нитрата и аммония. Этот показатель в снежном покрове РФ соста...
	Практически на всей территории АЗ РФ среднемесячный показатель рН по регионам в зимний период 2018–2019 гг. находился в пределах 5,5-6,5 едини...
	Оценка загрязнения атмосферного воздуха в городах и населенных пунктах Арктической зоны Российской Федерации
	Мониторинг загрязнения атмосферного воздуха на АЗРФ осуществляется в 18 городах и поселках (таблица 4.20) на 27 станциях государственной на...
	В населенных пунктах АЗРФ наблюдается тенденция к уменьшению уровня загрязнения атмосферного воздуха за последние пять лет. Вместе с т...
	По результатам анализа показателей загрязнения воздуха в городах АЗРФ в 2019 г. качество воздуха 9 населенных пунктов характеризуется низ...
	росов диоксида серы. Уровень загрязнения в 5 населенных пунктах не определен из-за недостаточного объема данных наблюдений или количест...
	Сравнительный анализ среднегодовых концентраций загрязняющих веществ в городах России в целом и на территории АЗРФ за 2019 г. представле...
	Во всех рассматриваемых городах среднегодовые концентрации взвешенных веществ ниже ПДКс.с. (рис. 4.43 а). В Воркуте средняя за год концентр...
	превышали 1 ПДКм.р. в Архангельске, Кировске, Новодвинске и Северодвинске.
	В 7 городах на АЗРФ среднегодовые концентрации диоксида серы превышали среднее значение по стране, наибольшая концентрация, 2,5 ПДКс.с., б...
	Во всех городах среднегодовые концентрации оксида углерода были ниже ПДКс.с. (рис. 4.43 в). Вместе с тем в гг. Архангельск, Новодвинск и Сале...
	В г. Мончегорске среднегодовая концентрация формальдегида была выше средней по России и составила 1,3 ПДКс.с., в г. Новодвинске соответств...
	Во всех рассматриваемых городах среднегодовые концентрации диоксида азота не превышали ПДКс.с. и среднее значение по городам России (ри...
	Во всех городах, где проводятся наблюдения, средние за год концентрации бенз(а)пирена ниже среднего значения по городам России и не прев...
	На рис. 4.44 отображен годовой ход концентраций бенз(а)пирена в городах Мурманской области и других городах АЗРФ. Среднемесячные концентр...
	.
	Рис. 4.44. Годовой ход бенз(а)пирена в городах АЗРФ в 2019 г., qcp, нг/м3
	Измерения концентраций сероводорода проводятся только в гг. Архангельск, Воркута, Новодвинск и Норильск. В 3 городах отмечались максима...
	В связи с выбросами Архангельского целлюлозно-бумажного комбината, расположенного в г. Новодвинск, в гг. Архангельск и Ново- двинск пров...
	В гг. Архангельск и Мурманск проводятся наблюдения за концентрациями бензола, ксилола, толуола и этилбензола. В 2019 г. превышений ПДК указ...
	В г. Кандалакша концентрации фтористого водорода, поступающие с выбросами Кандалакшского алюминиевого завода, не превышали ПДК.
	В 10 городах АЗРФ, где проводятся наблюдения за концентрациями тяжелых металлов, в 2019 г. превышений ПДК не было зафиксировано.
	Загрязнение поверхностных вод в Арктической зоне Российской Федерации
	Поверхностные воды Арктической зоны Российской Федерации по сравнению с водами других территорий РФ характеризуются более низким уров...
	Анализ результатов наблюдений гидрохимической сети Росгидромета в течение 2011- 2019 гг. свидетельствует о стабилизации высокого уровня за...
	Воды рек Арктической зоны Республики Саха (Якутия), устьевые участки рек бассейнов Лены и Яны в многолетнем плане характеризуется как «з...
	Высокие и экстремальные уровни загрязнения поверхностных вод Арктической зоны РФ
	В 2019 г. экстремально высокие уровни загрязнения (ЭВЗ) поверхностных вод Арктической зоны Российской Федерации отмечались на 29 водных об...
	Рис. 4.45. Динамика количества случаев ВЗ и ЭВЗ поверхностных вод Арктической зоны РФ
	Водные объекты Арктической зоны чрезвычайно уязвимы к действию загрязняющих веществ в силу замедленных процессов самоочищения. Основн...
	Рис. 4.46. Распределение числа случаев ВЗ и ЭВЗ по ингредиентам (в % от общего количества случаев ВЗ и ЭВЗ Арктической зоны РФ)
	В 2019 г. по сравнению с прошлым годом участились случаи загрязнения поверхностных вод соединениями марганца (46%), меди (47%), никеля (29%), а сое...
	Анализ внутригодового распределения количества случаев ВЗ и ЭВЗ за период 2014-2019 гг. свидетельствует о том, что нет отчетливо выраженног...
	Рис. 4.47. Динамика внутригодового распределения случаев ВЗ и ЭВЗ в поверхностных водах Арктической зоны РФ за период 2014-2019 гг.
	На протяжении 2014-2019 гг. большая часть случаев ВЗ и ЭВЗ в континентальной Арктической зоне РФ регистрируется на водных объектах Мурманск...
	В Мурманской области основными источниками загрязнения водных объектов являются предприятия горнометаллургической и горнодобывающей...
	В 2019 г. по сравнению с предыдущим годом в Мурманской обл. суммарное количество случаев ВЗ и ЭВЗ тяжелыми металлами увеличилось, за исключ...
	Наиболее загрязненными водными объектами области являются р. Нюдуай (г. Монче- горск), руч. Варничный (г. Мурманск), р. Хауки- лампи-Йоки (г. ...
	Характерными показателями загрязнения поверхностных вод в Мурманской области являются соединения меди, никеля, алюминия, марганца, рту...
	Рис. 4.49. Водные объекты Мурманской обл., на которых регистрировалось максимальное число повторений случаев ВЗ и ЭВЗ за период 2014-2019 гг.
	Рис. 4.50. Максимальные значения ПДК основных загрязняющих веществ в водных объектах Мурманской области в 2019 г.
	Основными источниками загрязнения поверхностных вод Архангельской области являются предприятия целлюлозно-бумажной, лесной и деревоп...
	Загрязнение воды в нижнем течении р. Печора (Ненецкий АО) связано с деятельностью предприятий газовой, нефтедобывающей и нефтеперерабат...
	Основными источниками загрязнения поверхностных вод городского округа Воркута (Республика Коми) являются предприятия угольной, топлив...
	Наибольшее негативное воздействие на водные объекты Ямало-Ненецкого АО связано с предприятиями газовой, нефтедобывающей и
	нефтеперерабатывающей промышленности, а также ЖКХ городов Новый Уренгой, Губкино, Пуровск и Надым. В 2019 г. в округе были зарегистрирован...
	Как и в предыдущие годы, максимальную нагрузку от загрязнения испытывают реки: Правая Хетта, Обь, Надым, Пур, Полуй. Следует отметить, что ...
	Рис. 4.51. Водные объекты Ямало-Ненецкого АО, в которых регистрировалось максимальное число повторений случаев ВЗ и ЭВЗ за период 2014-2019 гг.
	В целом, водные объекты Ямало-Ненецкого АО загрязнены соединениями марганца, железа, меди, цинка и нефтепродуктами (рис. 4.52). На химически...
	Рис. 4.52. Распределение случаев ВЗ и ЭВЗ по основным загрязняющим веществам в Ямало-Ненецком АО за период 2014-2019 гг.
	Рис. 4.53. Максимальные ПДК основных загрязняющих веществ в водных объектах Ямало- Ненецкого АО в 2019 г.
	В 2019 г. в Арктической зоне Красноярского края были зафиксированы 8 случаев ЭВЗ на 2 водных объектах и 15 случаев ВЗ на 4 водных объектах, что...
	В остальных субъектах Арктической зоны: Чукотском АО, Республиках: Саха (Якутия) (в составе Аллаиховского, Анбарского, Булунского, Нижеко...
	Наблюдается тенденция роста случаев высокого и экстремально высокого загрязнения поверхностных вод Арктической зоны РФ в Мурманской о...
	Состояние водных экосистем в Арктической зоне
	Гидробиологические наблюдения за состоянием пресноводных экосистем Арктической зоны Российской Федерации проводятся по основным эко...
	Баренцевский гидрографический район. Гидробиологические наблюдения в Баренцевском гидрографическом районе проводятся в Мурманской о...
	Качество вод оз. Мелкое (п. Тикси) на протяжении последних 10 лет, как в придонном, так и в поверхностном слоях характеризуется как «слабо з...
	Объемная активность 137Cs в воздухе сухопутных территорий Арктики значительно ниже средневзвешенного значения по территории РФ. Среднег...
	Рис. 4.56. Объемная активность 137Cs в приземной атмосфере в пунктах наблюдения Сухопутных территорий Арктики и в среднем по Заполярью в 2005-20...
	До 2016 г. в г. Мурманск наблюдались низкие величины объемной активности 137Cs - в диапазоне (0,4-1,5)∙10-7 Бк/м3 (кроме 2011 г.). Однако в третьем кварт...
	Рис. 4.57. Динамика средней за квартал величины объемной активности 137Cs в воздухе в Мурманске в 2016-2019 гг.
	До 2016 г. объемная активность 90Sr в воздухе Арктической зоны России (о. Диксон и г. Мурманск) была ниже средневзвешенной по территории Росси...
	За период с 2000 по 2016 гг. объемная активность 90Sr в прибрежных водах Белого и Баренцева морей колебалась в пределах 1,7-4,4 мБк/л. С 2017 г. активн...
	Ростом стока в 2019 г. после резкого его падения в 2018 г. характеризовались наиболее крупные водотоки Карелии, принадлежащие бассейну Белог...
	Диапазон изменения средневзвешенной минерализации осадков на территории Тихоокеанского сектора составил 9,8-58,5 мг/л. Для сильноминерал...
	В целом, содержание ионов, выраженное величиной минерализации, снизилось по сравнению с 2018 г. в осадках Арктического и Сибирского сектор...
	Снижение минерализации осадков в Атлантическом секторе произошло в основном вследствие уменьшения содержания гидрокарбо- натов, в Сиб...
	дают 50-70 % минерализации осадков, были подвержены наибольшим изменениям по всему Арктическому региону.
	Средневзвешенные концентрации азотосодержащих соединений в осадках Арктики за период 2015-2019 гг. варьировали от 0,5 до 1,0 мг/л для NO3- и от 0,2 ...
	Влажные выпадения серы, суммарного азота и суммы ионов в Арктической зоне.

	Гл
	уровне около 1,9 мБк/л. Эти уровни занимают среднее положение по величине активности 90Sr, между наиболее низкими значениями в Тихом океане,...
	Рис. 4.59. Динамика объемной активности 90Sr в прибрежных водах Белого и Баренцева морей в сравнении с водами Каспийского моря и Тихого океа...
	В 2019 г. было выполнено обследование районов расположения поселков Баренцбург и Пирамида, прилегающих к ним территорий, акватории и побе...
	Наблюдения проводились в весенний (апрель и май) и летний (июль и август) периоды за загрязнением атмосферного воздуха в пос. Баренцбург, ...
	Наблюдающееся устойчивое снижение среднегодовых значений концентрации 90Sr в Белом море, возможно, связаны с прогрессирующим очищением ...
	В Баренцевом море, как показали результаты многолетних совместных российско-норвежских исследований, существенное влияние на колебани...
	Потенциальными источниками поступления техногенных радионуклидов в воды Баренцева моря являются затонувшие вследствие аварий атомны...
	Таким образом, радиоактивное загрязнение воздушной и морских сред Арктики в 2019 г. находилось на низком уровне и, начиная с 2016 г., наблюдае...
	эльва. Процесс отбора проб представлен на рис. 4.60.
	Атмосферный воздух
	В пробах атмосферного воздуха определялись концентрации пыли, газовых примесей и легколетучих органических соединений (ЛОС). Также был ...
	азота (до 2,13 мкг/м3), сероводорода (до 1,19 мкг/м3) были зафиксированы в атмосферном воздухе пос. Баренцбург. В воздухе пос. Пи- рамида были заф...
	Из хлорорганических соединений (ХОС) в пробах воздуха были зарегистрированы только хлорбензолы в летний период - максимальное содержан...
	В весенний и летний периоды 2019 г. в атмосферном воздухе пос. Баренцбург концентрации полициклических ароматических углеводородов (ПАУ) ...
	Весной максимальное содержание тяжелых металлов (ТМ) в атмосферном воздухе составило: железа - 3,0 мкг/м3, марганца - 0,14 мкг/м3, цинка - 0,29 мкг...
	Полученные в 2019 г. данные о концентрациях загрязняющих веществ в атмосферном воздухе района исследований близки к данным норвежских ис...
	Снежный покров
	В образцах снежного покрова, отобранных в районе расположения пос. Баренцбург в ходе весенних экспедиционных исследований 2019 г., провод...
	Водородный показатель (рН) снежного покрова в районе исследований варьировался в пределах от 5,36 до 8,66 ед. рН. Повышенные значения рН были...
	Концентрации главных ионов в снежном покрове обследованной территории изменялись в пределах: хлориды - от 2,13 до 44,0 мг/л талой воды; сульф...
	Концентрации минеральных форм азота в снежном покрове составляли: для аммония - до 42 мкг/л; для нитратов - до 1740 мг/л; для нитритов - до 186 мк...
	Содержание нефтяных углеводородов в пробах снега изменялось от 5,50 до 175 мкг/л талой воды, их максимальная концентрация была зафиксирова...
	Концентрации фенолов находились ниже предела обнаружения используемого аналитического метода (<0,5 мкг/л).
	Среднее суммарное содержание ПАУ в пробах снежного покрова составило 4,74 нг/л при максимальной концентрации 39,2 нг/л в районе расположени...
	Из определяемых хлорорганических соединений (ХОС) в снежном покрове были зафиксированы соединения групп ГХЦГ и ПХБ. Концентрации хлорб...
	Распределение содержания некоторых загрязняющих веществ в снежном покрове в районе
	расположения пос. Баренцбург представлены на рис. 4.61.
	Содержание определяемых тяжелых металлов в пробах снега находилось в следующих пределах: марганца - от <1,0 до 3,30 мкг/л (в среднем 1,56 мкг/л ...
	Таким образом, в 2019 г. снежный покров территории поселка и его окрестностей характеризовался повышенными суммарными концентрациями ПАУ...
	Отбор проб морских вод производился в восточной части акватории залива Гренфьорд, прилегающей к территории пос. Баренцбург, а также в за...
	Концентрации СПАВ, фенолов, НАУ и ЛАУ в водах обследованных акваторий за периоды наблюдений были ниже предела чувствительности использ...
	Суммарное содержание НУ в водах обследованной акватории залива Гренфьорд находились в пределах 2,00 до 42,0 мкг/л. с максимальным содержани...
	Из 16 определяемых ПАУ в морских водах залива Гренфьорд были выявлены 12 соединений, а в водах залива Биллефьорд - 3 соединения. Среднее сум...
	Из ХОС в пробах морской воды заливов Гренфьорд и Биллефьорд за летний период наблюдений 2019 г. было зафиксировано наличие соединений гру...
	Максимальные концентрации всех идентифицированных ХОС в водах залива Гренфьорд составляли: для суммы полихлорбензолов - 0,039 нг/мг в мор...
	Максимальные концентрации ХОС в водах залива Биллефьорд составляли: для суммы полихлорбензолов - 0,019 нг/мг в морской взвеси; для суммы ГХ...
	Наибольшее содержание определяемых ТМ в пробах морской воды залива Гренфьорд составило: железа - 72,0 мкг/л, марганца - до 4,50 мкг/ л, цинка - ...
	Максимальные концентрации определяемых тяжелых металлов в пробах морской воды залива Биллефьорд составили: железа - 540 мкг/ л, марганца -...
	Концентрации большей части загрязняющих веществ в морских водах залива Гренфьорд имели значения, характерные для прибрежных районов Н...
	В местах поступления неочищенных коммунально-бытовых сточных вод поселка наблюдается локальное загрязнение морских вод, что не оказыв...
	Оценка качества морских вод залива Биллефьорд в районе пос. Пирамида с точки зрения рыбохозяйственных нормативов позволяет классифици...
	Отбор проб поверхностных вод суши производился в весенний и летний периоды из оз. Биенда-Стемме, используемого для питьевого и хозяйств...
	Из загрязняющих веществ в озерных и речных водах в 2019 г. были выявлены НУ, СПАВ, ТМ, соединения групп ПАУ и ХОС.
	Концентрации НАУ, ЛАУ и индивидуальных фенолов в поверхностных водах реки и озер за периоды наблюдений были ниже пределов чувствительн...
	Содержание СПАВ в водах оз. Биенда-Стемме составляло от 13,0 до 13,5 мкг/л, а в летний период не превышало предела обнаружения; в речных водах ...
	Суммарное содержание НУ в поверхностных водах оз. Биенда-Стемме в весенний период наблюдений составляло в среднем 2,9 мкг/л, летом достиг...
	В водах оз. Биенда-Стемме в весенний период наблюдений удалось идентифицировать только одно соединение ПАУ - бенз/b/флуорантен, с максима...
	В воде р. Грендалсэльва были зафиксированы 11 соединений ПАУ. Среднее суммарное содержание соединений группы ПАУ в речных водах составил...
	Из ХОС в воде р. Грендалсэльва были выявлены соединения групп ГХЦГ, ДДТ, ПХЦД и ПХБ, их средние суммарные содержания составили соответств...
	В весенний период максимальные концентрации ТМ в водах оз. Биенда-Стемме составили: марганца - 1,20 мкг/л, цинка - 6,10 мкг/л. Концентрации жел...
	В водах оз. Голубое содержание ТМ составило: марганца - 1,00 мкг/л, кобальта - от 2,10 мкг/л, ртути - 0,003 мкг/л. Концентрации железа, цинка, меди, н...
	Анализ проб речных вод выявил следующие максимальные содержания тяжелых металлов: марганца - 93,0 мкг/л (средняя концентрация 84,5 мкг/л), ни...
	няя концентрация 3,00 мкг/л), ртути - 0,007 мкг/л. Концентрации железа, цинка, меди, свинца, кадмия, хрома, мышьяка и олова находились ниже преде...
	Сравнительная характеристика концентраций загрязняющих веществ в поверхностных водах суши в районе поселков Баренцбург и Пирамида пр...
	Исследования поверхностных вод р. Грен- далсэльва и озер Биенда-Стемме, Голубое и Безымянное в периоды наблюдений в 2019 г. не выявили прев...
	ме, Голубое и Безымянное могут использоваться для целей хозяйственно-питьевого и культурно- бытового водопользования без дополнительн...
	За весенний период наблюдений 2019 г. в водах оз. Биенда-Стемме не было зафиксировано превышений ПДК для вод рыбохозяйственных водоемов. З...
	В соответствии с принятой классификацией вод по индексу УКИЗВ воды оз. Биенда-Стемме в весенний и летний периоды наблюдений 2019 г., а такж...
	Донные отложения
	В донных отложениях обследованных частей акваторий заливов Гренфьорд и Биллефьорд, а также и водоемов суши (озер Голубое, Безымянное, Би...
	Суммарное содержание НУ достигало 217 мкг/г при среднем значении 135 мкг/г для морских донных отложений залива Гренфьорд; 35,2 мкг/г (среднее -...
	Концентрации НАУ и фенолов в морских отложениях и донных отложениях суши находились ниже предела обнаружения применявшегося аналитиче...
	Из 16 определяемых ПАУ в донных отложениях прибрежной части заливов Гренфьорд и Биллефьорд, в донных отложениях р. Грендалс- эльва и оз. Г...
	В 2019 г. среднее суммарное содержание соединений группы ПАУ составляло в донных отложениях оз. Биенда-Стемме 98 нг/г, оз. Голубое - 132 нг/г, в ...
	Из определяемых ХОС в пробах донных отложений было зафиксировано наличие полихлорбензолов и соединений групп ГХЦГ, ДДТ и ПХБ. Из опреде...
	В донных отложениях залива Гренфьорд было отмечено превышение ДК для суммарных НУ до 4,35 ДК; суммы ПАУ - 1,71 ДК; β-ГХЦГ - до 3,58 ДК; суммы ДДТ - ...
	В донных отложений р. Грендалсэльва нормируемые показатели ЗВ не превышали ДК. В донных отложениях оз. Биенда-Стемме было отмечено превы...
	Речные и озерные донные отложения характеризуются «умеренной» степенью загрязнения бенз/a/пиреном (менее 20-30 нг/г). Морские донные отлож...
	В целом вклад техногенной составляющей в формирование уровней содержания загрязняющих веществ в донных отложениях заливов Гренфьорд и...
	Почвы
	В почвах территории поселков Баренцбург и Пирамида, а также их окрестностей проводилось определение содержания НУ, НАУ, ЛАУ, ПАУ, ТМ и ХО...
	- чрезвычайно опасным уровнем загрязне- ния почв по содержанию суммы ПХБ, НУ, суммарному содержанию ПХБ (в том числе бенз/а/ пирена) и мышь...
	- опасной степенью загрязнения почв по со-держанию бенз/а/пирена и суммарных ПАУ, суммарному содержанию ПХБ и по концентрации мышьяка и с...
	- умеренно опасной степенью загрязнения по содержанию НУ, суммарному содержанию
	ПХБ, суммарному содержанию ПАУ, концентрации бенз/a/пирена и мышьяка - в районе склада стройматериалов и возле вертолетной площадки в рай...
	- допустимой степенью загрязнения по общему содержанию НУ, суммарному содержанию ПХБ, суммарному содержанию ПАУ, бенз/ a/пирена, марганца...
	Сопоставление с характером многолетнего загрязнения почвенного покрова, определенного в период с 2015 по 2018 гг., свидетельствует о колеба...
	Рис. 4.63. Межгодовая изменчивость суммарного показателя химического загрязнения Zc в районе пос. Баренцбург, его окрестностях и фоновых т...
	По данным опубликованных зарубежных исследований, содержание практически всех определяемых загрязняющих веществ в почвах, отобранных ...
	В летний период были обследованы почвенные воды в районе поселков Баренцбург и Пирамида. В 2019 г. проводилось определение основных гидро...
	СПАВ были зафиксированы в почвенных водах в районе пос. Баренцбург, их среднее содержание составляло 16,0 мкг/л. В районе пос. Пирамида сод...
	Концентрации НУ в районе пос. Баренцбург, находились в пределах от 6,00 до 16,0 мкг/л при среднем содержании 10,6 мкг/л. Содержание НУ в почвенн...
	Из определяемых ПАУ в почвенных водах пос. Баренцбург были выявлены: флуорен, аценафтен, фенантрен, антрацен, флуорантен, пирен, бенз(b)фл...
	В почвенных водах в районе пос. Баренцбург, суммарное содержание ПАУ изменялось от 13,0 до 18,0 нг/л при среднем значении 14,8 нг/л., а максималь...
	Из определяемых ХОС в почвенных водах было зафиксировано наличие соединений групп ГХЦГ, ДДТ, ПХЦД и ПХБ. В почвенных водах в районе пос. Б...
	Для почвенных вод в районе расположения пос. Баренцбург превышение допустимых концентраций и уровней вмешательства, установленных «го...
	По остальным нормируемым показателям превышений не было выявлено. На остальной территории как фонового, так и локального мониторинга к...
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