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INPEANCJIOBHUE

JlanHblii exeroqHslii 0030p MH(GOpMAIMK O (OHOBOM COCTOSHUHM OKPY)KAIOLIEH MPHPOTHON
cpensl Ha Teppuropun ctpad CHI' moAroroBieH B COOTBETCTBUM € peuieHueM 4-ii ceccun Mexrocy-
JTapCTBEHHOT0 coBeTa 1o ruapomereoposnorun crpad CHIT (Anmartsl, 11-17 oktsabps 1993 r.) o co-
TPyZAHUYECTBE B 001acT (H)OHOBOTO MOHUTOPHHTA U ABYCTOPOHHUMH [IporpaMMHBIMU COTJIAIIEHUSAMHU
Mexay DenepanbHON CIIy)KOOH NO THAPOMETEOPOJIOTUHM M MOHHTOPUHTY OKpYXKarolled cpeabl U
HaI[MOHATLHBIMU TUApoMeTeocTyk0amu benapycu, Kazaxcrana u Y30ekucrana o6 oomene nadopma-
1ued u BeIMycke exerogHoro "O030pa (OHOBOrO COCTOSIHHSI OKpYKAIOIIEH MPHPOJHON Cpeasl Ha
tepputopuu crpad CHI™. B cooTBeTcTBUM C BBIlIEyKa3aHHBIMU JOKyMeHTaMu PenepanbHOMY rocy-
JTapCTBEHHOMY OIO/KETHOMY yupexaeHHuto «MHCTUTYT ri1o0anbHOTO KiauMara u skoiorun denepanb-
HOM CITyOBI 110 THIPOMETEOPOJIOTHN M MOHUTOPUHTY OKpY’Karomien cpensl 1 Poccuiickoit AkageMun
Hayk» (cefiuac ®I'BY «MHCTUTYT r1006aIpHOTO KIMMAaTa ¥ 3KOJOruKu nMeHH akagemuka F0.A. U3pas-
JI51) TOPY4EHBbI HAYYHO-METOIUYECKOE PYKOBOACTBO pabOTaMu, BHIMOIHAEMBIMU CUCTEMOM KOMILIEKC-
HOTO ()OHOBOTO MOHUTOPHHTA, BEJICHHE MEKTOCYAaPCTBEHHOT0 0aHKa JaHHBIX MPOTpaMMbl (POHOBOTO
MOHUTOPHHIA, TIOJIFOTOBKA MAaTEPUAJIOB K BBIMYCKY exeroanoro 063opa, 06001aromero pe3yibTaThl
HaOII0AeHNH (POHOBOTO COCTOSTHUS OKPY/KAIOIIEH MPUPOTHON CPebl,

B npencraBiennn HaHHBIX HAOMIOACHUN U MOATOTOBKE MaTepuasioB K BeIMycKy "O030pa do-
HOBOT'O COCTOSIHUSI OKPY KaroIIei mpupoaHoii cpeapl Ha Tepputopun crpan CHI 3a 2021 r." npunsim
ydacrue:

Pocrunpomer: ®I'BY «UI'KD» — 0600meHne n aHamu3 JaHHBIX CTaHIUH KOMIUIEKCHOTO (o-
HoBoro MoHutopunra (CK®M), MOHUTOpPUHIAa TPAHCTPAHUYHOI'O IEPEHOCA 3arpsI3HAIOLIUX BO3AYX
BeuiectB (EMEII), MonuTopuHra KUcioTHbIX BbinageHuil B Bocrounoit Asun (EAHET), MoHuTOpHH-
ra XMUMHUYECKoro coctaBa cHexxHoro mokposa (XCCII), oreHka cOCTOSIHUSI TPECHOBOIHBIX YKOCUCTEM
1o rugpoduonorudeckuM nokasareisiM; ®I'BY «I'T'O» — pesynbrarsl 06pabOTKU U aHAIU3a JaHHBIX
CTaHIMK HAOIIOeHUH 3a OOIIUM COJIep)KaHUEM 030HA B aTMocdepe, 3a COJAepKaHUeM THOKCH/IA YT -
JepoAa U MeTaHa B MPU3EMHOM CIIO€ BO3/AYyXa, a3PO30JIbHON MYTHOCTBIO aTMoc(hepsl, aTMOCHEPHBIM
ANEKTPUYECTBOM, XUMHUYECKUM COCTaBOM U KHCJIOTHOCTBIO aTMOC(EPHBIX OCaJKOB Ha TEPPUTOPUU
P®; ®I'BY «I'XW» — orienka (hOHOBOTO YPOBHS 3arps3HEHUS IOBEPXHOCTHBIX BOJI CYIIIM HA TEPPUTO-
puu P®. Taxxke npencrasiensl qanHble HIIO «Talidyn» o comepkaHuM 3arps3HSIONIMX BEILIECTB B
MOYBAaX 1O pe3yabTaTaM HaOmoAeHul Ha ceTu Pocruapomera.

benrunpomer: Pecniy0nuKkaHCKUNA HEHTP pajMalliOHHOTO KOHTPOJISI PUPOAHON Cpellbl — aHa-
nu3 mpod, 06paboTka u 06061eHne pe3yapraToB HaomoaeHuit CKOM B bepesunckom o6uocheprom
3anoeanuke (b3).

PIIT" «KazrunpomeTty - maHHbIe 0 3arpsi3HeHun npupoHoit cpensl Ha CKDOM «boposoe»

00630p moarotoBneH B pamkax Tembl HUOKTP AAAA-A20-120020490070-3 «Pa3Butue u
MOJIEpHU3AIMsl METOJAOB M TEXHOJOTMH KOMIUIEKCHOTO (POHOBOTO MOHUTOPMHIAa M KOMIUIEKCHOMN
OLIGHKH COCTOSIHHMS M 3arps3HEHHs] OKpykarolel cpenbl PO u ee AuHaMuKu (110 MHTETPUPOBAHHBIM
pe3ynbTaTaMm ceteid MOHUTOpHHTra Pocruapomera)y.

O0630p MOATOTOBJIEH K MU3/IaHUIO peAaKIMOHHOM rpynmoi B coctaBe: Poccusa, ®I'BY «UT'KD»
C.I". [TapamoHoOB (pykoBoauTesb rpymisl), C.A. I'poMoB.

Crincok aBTOpOB pazzaenoB Tekcta O63o0pa npencrasieH Ha cTp.100.



BBEJAEHUE

[TepBeiii Beiyck «O030pa (POHOBOTO COCTOSIHUSA OKpyXkaromei npuponHoi cpenst B CCCP»
(3a 1981 r.), 3aJI0KMBIINH OCHOBY PETYJISPHBIX MyOJIMKAIM JAHHBIX CUCTEMBI ()OHOBOI'O MOHUTO-
puHra, 611 u3gad B 1983 r. Cuctema criennan3upoBaHHbIX HA0JIIOIEHUN 32 COCTOSSHUEM U 3arps3He-
HUEM IPUPOJIHON cpenbl Obula HeoOXoauMa /sl OTCJIEKHUBAHMS BO3JEHUCTBUS AHTPOIOTEHHOW Jes-
TEJILHOCTH Ha MPHPOJIHBIE IKOCUCTEMBI, B TOM YHUCIIe, Ha OMOJOTHYECKoe pasHooOpas3ue, Ha OOIup-
HOM TEppUTOPUHU CTPAHBI 32 IPEJECIIaMU ITPOMBIILIJIEHHBIX 30H U FOPOJICKUX arjoMepaluil, a Takxke Jis
CBOEBPEMEHHOTO BBISBICHUS TCHICHIMHA PETMOHAIBHBIX W TJIO0AJBHBIX M3MEHEHUH B COCTOSHUHU
OKpY>Karolle NPUPOJHON CPEIBI.

Konuemnmust cucreMbl KOMILIEKCHOTO ()OHOBOTO MOHUTOPUHTa CHOPMYIHPOBAHA aKaJIEMHUKOM
10.A. M3pasnem B 1974 rony. B nagane 1980-x rogoB Obuta co3/aHa ceTh CTAHIUN KOMIUIEKCHOTO
¢donoBoro monutTopuHra (KOM) ans peanu3anuy KOMIUIEKCHOTO MOAXO0/a K M3MEPEHUSIM U OIECHKE
¢doHOBOTO cocTosiHus mpupoaHon cpeanl Ha Tepputropun CCCP u crpan CoBeTa YKOHOMUYECKOW B3a-
umonomoinu (COB). BriepBeie B MUpe Ha OrpOMHOI TeppUTOpUHN OblIa pean30BaHa CUCTEMa MOHMU-
TOpUHTa (POHOBOTO 3arpsS3HEHUS] MPUPOAHBIX CpeA Uil HAOMIOACHUN 32 OCHOBHBIMH TJIOOAIBHBIMU
3arps3HAIOMUME BemecTBamu (3B) B OCHOBHBIX MPHUPOTHBIX Cpeax, BKIIOYAIOMIAs: YHU(DUITUPOBAH-
HYIO MIpOrpaMMy HaOJIIOJACHUH; KOMILIEKC METOJ0B cOOpa, aHaIM3a U OIEHKH JIaHHBIX HAOJIIOICHUI;
ceTb craHuil KOM un ananutuueckux 1eHTpoB. Co3/1aHuEe CUCTEMBI OCYIIECTBIISIIOCH COBMECTHBIMU
yeunuamu ['mapomereociy:x0sl npu Cosere Munuctpos CCCP, MuHucTepcTBa CEIBCKOT0 X035 CTBa
CCCP u Akanemuu Hayk CCCP B cooTBeTCTBUM € peKOMeHAauuaMu [-ro Mex1yHapoIHOro KoHrpec-
ca o 6uochepHsIM 3armoBeaHUKaM (MuHCK, OKT0ph 1983r.) n napamiensHo ¢ opranuzanueit B CCCP
nepBoil ouepenn OuochepHbIX 3amoBeaHUKOB (MexayHapoaHas [Iporpamma FOHECKO «Yenosek u
ouocdepa» - MAB).

Bcero na teppuropun CCCP Obuto co31aHO 15 CTaHIMA KOMIUIEKCHOTO (JOHOBOTO MOHHTO-
punra (CK®M), npenuMyIiecTBEHHO B TOCYJapCTBEHHBIX HPHUPOJIHBIX OMOCHEPHBIX 3arOBEIHHKAX
(B3): bepesunckuii b3 (benopyccus), boposoe (Kazaxcran, HplHE B IpaHHLIaX HALMOHAJIBHOTO MapKa
«bapyb0aii»), Uatkanbsckuii b3, Caprei-Uenekckuit b3, Jlennuk AGpamona (Y306ekucran), Penetexckuit
B3 (Typxmenus), [peiina (JIuta), KaBkasckuit b3, IIpuokcko-Teppacusiit b3, LlentpansHo-JlecHoit
b3, Boponexckuit b3, Cuxors-Anunbckuii b3, Actpaxanckuii b3, baprysunckuii B3, Casno-
Iymenckuit B3 (8 PCOCP). B ctpanax COB 6butn co3aansl CKOM B I'JIP, Benrpuu, UHCCP, [Moss-
we, bonrapum.

B ocHOBY nmocTpoeHus cucTeMbl KOMIUIEKCHOTO (P)OHOBOTO MOHUTOPHUHTIA B Halleil cTpaHe Obl-
JIY TIOJIO’KEHBI CIIEIYIOIIHNE TEXHOIOTMUYECKUE U OPraHU3al[MOHHbIE TPUHIIUIIbL:

- pa3MelieHye MoJMroHoB U npooHbIx miomanei CKO®M Ha 0co00 oxpaHseMbIX TPUPOIHBIX
tepputopusx (nainee — OOIIT) penepanbHOro 3HaUEHUS, BXOALINX B cUCTEMY OMOC(EpPHBIX pe3epBa-
toB nporpamMmmbel FOHECKO «Yenosek u buochepa» (MADB), uto rapanTupyeT A0ITOBPEMEHHYIO Ipa-
BOBYIO 3alIUTy IMPHUPOJOOXPAHHOIO PEKMMa U OTCYTCTBHE JIOKAJIBHBIX HCTOUYHUKOB 3arpsi3HEHUS B
MeCTax HaOJIONECHNNH;

- BeJieHHe cuctematnueckux HaOmogeHuit Ha CK®M mo craHgapTH30BaHHOM IMporpaMmme,
COBMeEIIAIOLIEH M3MepeHne KOHIEHTpAil IT00aibHBIX 3arps3HSIOUINX BELIECTB B Pa3IUYHBIX NpHU-
POIIHBIX CpefiaxX, MPOBEICHNE METEOHAOTIOCHUIM U UHBIX COMTYTCTBYIOLINX N3MEPEHUI;

- cO0JII0/IEHNE €TMHOM METOO0JIOTHH N3MEPEHUS COJIeP KaHUS 3arpA3HSIONIMX BEIECTB, BKIIIO-
qaromed yHU(PUIUPOBaHHBIE METOABI 0TOOpa U XMMHUYECKOTO aHalIM3a MPUPOJHBIX 0OBEKTOB Ha CO-
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Jep KaHue 3arpsa3HsIOIUX BEIIECTB, KOMIUIEKC MPOOOOTOOPHON anmapaTypbl U CHCTEMY PETyJIpHOTO
KOHTPOJISI Ka4€CTBA JAHHBIX CO CTOPOHBI HAyYHO-HCCIIEN0BATENBCKOTO LIEHTPA;

- MCIIOJIb30BaHUE XMMHUYECKHX, T€OPHU3NUECKUX U OMOJOTMYECKUX METOJIOB MPH MPOBEACHUH
UCCIIEI0OBAaHUI 1 MOHUTOPUHIA DIKOCUCTEM.

PesynbraTel mpoBoauMoro B Tedenue 6osee 30 geT poHOBOrO MOHUTOPUHTA JOCTOBEPHO MOKA-
3aJIM IPUCYTCTBHE III00ATBHBIX 3arpsI3HAIONIMX BEIIECTB aHTPOIIOI'€HHOTO MPOUCXOXKICHHS (TSKEIbIe
METaJJIbl, ECTUIU/IbI, KAHIEPOr€HHbIE MOJINApPOMaTUUECKHUE YIIEBOAOPOABl U Jp.) BO BCEX NMPUPOA-
HBIX CpeJlaXx Ha TEPPUTOPUSIX 3aIIOBEIHUKOB. BblIM ompeeseHbl ypoBHU KOHLIEHTpauuid 3B, BblsaBie-
HBI HEKOTOPBIE 3aKOHOMEPHOCTH MX MOCTYIUICHUS U HAKOIUIEHUS Ha ()OHOBOM YpPOBHE B MPHUPOIHBIX
cpenax, omucaHbl reorpaduyeckre pa3nuuns GOHOBBIX 3HaUeHHH 3B B OTHOCHTENBHO YMCTBHIX paiio-
Hax EBpomneiickoii 1 A3uaTCKOM 4YacTH CTpaHsbl.

Hay4Ho-nccnenoBaTesbCKUM U KOOPAMHALIMOHHBIM LICHTPOM HalMOHaJIbHOU cucteMbl KOM ¢
CaMOTO OCHOBAaHMS M IO HacToslee BpeMms siBisierca DepepanbHOE TOCYJApCTBEHHOE OIOJKETHOE
yupexzaenue «HCTUTYT rnobanpHOro KiMMara M 3Kojoruu uMeHu akaaemuka O.A. U3zpasnsa»
(OI'BY «MT'KD») (1o 1989 r. - Jlaboparoprss MOHUTOPUHIA IPUPOJHON cpebl U KiumaTa ['ockoMm-
ruapomera u AH CCCP). I[locne pacnaga CCCP pemenueM 4-oif ceccuu MeXrocy1apcTBEHHOTO CO-
Beta 1o ruapomereoposniorun crpan CHIT (Anmarter, 11-17 oktsops 1993 r.) ®I'BY «MI'’KD» 6b110
MOPYYEHO HAYYHO-METOJMYECKOE PYKOBOJACTBO paboramu B cucteme KDM, Benenue mexrocynap-
CTBEHHOTO 0aHKa JaHHBIX ()OHOBOTO MOHHUTOPHHIA M MOJATrOTOBKA exeroanoro O63opa ¢poHOBOTO co-
CTOSIHUS OKpYXKarollel NpupoaHoH cpesl Ha Tepputopun CHI'.

Hacrosiiuii BeITycK MpoaoyikaeT TPUALATUIETHIOI CEPUI0 €KEr0HBIX MyOIMKalui 0 coCcTo-
SHUU (OHOBOTO 3arps3HEHUS HA TEPPUTOPHUAX, PACIIONIOKEHHBIX HAa 3HAYUTEIHHOM YAAJICHHUU OT
KpPYNHbIX YpOaHU3UPOBAHHBIX U IPOMBIIUIEHHBIX EHTPOB B rpanunax osiBuiero CCCP.

[To cocrosauto Ha 2021 rox B Poccuu mpomomkaoT GyHKIMOHUPOBATh S5 CIIEUAIN3UPOBaH-
HBIX CTaHUMU HauuoHalbHOUW cetu KOM Pocruppomera, pacnonoxkeHusix B [Ipuokcko-TeppacHoMm,
Boponexckom, Actpaxanckom, Auraiickom u KaBkazckom b3. Ilponmomkarorcs HaOdrofeHHs Ha
CKO®M B bepesunckom b3 (Pecniyonuka bemapycs). JlaHHBIE 9TUX CTAHIIMNA COCTaBIISIOT HH(OpMAIU-
OHHYIO OCHOBY (POHOBOTO MOHUTOpUHTA Ha Tepputopun Poccun u crpan CHI'.

[Tomumo nnpopmannu KOM B O630pe HOHOBOIO COCTOSHUS OKPYXKAIOIIEH MPUPOIHON CPeIb
Ha teppuropun ctpan CHI' 3a 2021 rom ucCnonb30BaHbI JaHHBIC, MMOJYYCHHBIE HA CETH CTAHIIHMA
TpPaHCTPaHUYHOTO MepeHoca 3arpsasHsaonmx Bo3ayx Bemects (EMEII), ctanuusx MOHUTOpUHTa KHUC-
noTHBIX BbinageHuil B Bocrounoit Aszun (EAHET) u cetn cnenuanu3upoBaHHBIX CTaHIMN [noGanb-
HOM ciyxOb1 atmMocdepbl (I'CA) BceemupHoii mereoponoruueckod opranuzauuu. CTaHIMM, OCY-
niecTBisAONMEe (POHOBBIE HAOJIOJIEHUS 32 COCTOSHUEM MPHUPOAHBIX cpea, pacnoioxeHsl Ha OOIIT
(denepanbHOro 3HaYEHMS WIM UX OXpaHHbBIX 30H, HeKoTopble u3 OOIIT umeroT MexayHapoaHBIN CTa-
tyc O6bexToB Beemupnoro npupoanoro Hacineaus FOHECKO (OBIIH). CocraB cetu poHOBOrO MO-
HutopuHra Poccuiickoit @enepanuu B 2017 roxy npuseneH B Tabnune 1. Ha puc 1.1 mokaszano pas-
MEIIeHUE CTAaHIUH, OCYIECTBISIONMX (oHOBBIH MOHUTOPUHT B Poccuu u crpanax CHI'. B nHacros-
miem O630pe Takke NMpeACTaBIEHbI TaHHbIE YKCIEAUIIMOHHBIX UCCIIEIOBaHHM, MPOBOIMMBIX B paMKax
BBINIOJTHEHUS paboT 1o pacmupenuto cetu CKOM.

OcHoBHo¥lt 3anaueit cetu KOM siBnsieTcst BbIsSIBIEHUE aHTPOIIOI'€HHOTO BO3/IEHCTBUS Ha (OHO-
BOE€ COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM CPeIbl HA PETMOHATBLHOM U I100aThHOM ypOBHAX. BmecTe ¢
TE€M, U3MEHEHUS MOCIEeTHUX ACCATUICTHH TUKTYIOT HEOOXOIMMOCTh aKTyallu3alluy 3a/1a4d U JesiTelb-
HocTu cucteMbl KOM, B TOM uncie npuBeaeHne e€ B COOTBETCTBUM C COBPEMEHHBIMH MEXIYyHApOI-
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HeIMU TpeOoBanusiMu. Cerb crannmii KOM, pasmemntaembix Ha OOIIT ¢denepanbHoro 3naueHus u
UMEIOIINX MEXIyHAapOAHBIN CTaTycC, JODKHA 00ecreunBaTh Kak HallMOHAJIbHBIC MOTPEOHOCTH B JaH-
HBIX ()OHOBOTO MOHUTOPHHTA, TaK M BBIOJHEHUE MEXIYHAPOIAHBIX 00s13aTenbcTB Poccuiickoit dene-
panuu, B TOM 4ucie B paMkax KOHBEHIIMU 1O TpaHCTPaHUYHOMY HEPEHOCY 3arpsi3HEHH Ha OOJbIIne
paccrosinus OxoHomuueckoi komuccun OOH st EBpornbl.

WNurerpauus Poccuiickoit Pepepanyuyu B IPOrpaMMbl MEXKIYHApPOJHOIO COTPYIHHYECTBA B
cdepe oXpaHbl OKPYKAIOLIEH cpeay, MOANUCAHNE U peaTu3alis MeKIyHAPOIHBIX KOHBEHIUH B 00Jia-
CTH OXpaHbl IPUPOAHON cpelbl U OMopazHooOpas3us cTaBUT nepexa [IpaBUTETBCTBOM CTpaHbI 3a7ady
OCYIIECTBICHHSI MMOCTOSIHHOIO MOHHTOPUHTA M MEPUOANYECKON OTUYETHOCTH O COCTOSIHUM OOBEKTOB
npupoanoro Hacneaus. Cetb CKOM Ha 6a3e OOIIT denepanbHOro 3Ha4CHUS, UMEIONINX MEXTyHA-
POIHBIN CTaTYC, MOXET CTaTh BA)XHOM COCTAaBHOW YACTBIO €IMHON I'OCYIapCTBEHHOM CUCTEMBI DKOJIO-
THYECKOr0 MOHHTOPHHTA, 00SCIeUnTh WH()OPMAIIMOHHYIO MOANEPIKKY MPH pa3padOTKEe M COMPOBOK-
JICHUW MacIITa0HBIX TPOEKTOB SKOHOMHUYECKOTO U MHIyCTPUAIBHOTO PA3BUTHUS PETHOHOB.

Ta6nuua 1. CoctaB ceTu ooHOBOro MoHUTOpMHra Poccuinckon ®eapepaumm n ctpad CHIC B 2021 rogy

CTaHUMA MOHMTOPUHra Mporpamma HabnaeHUH depepanbHaa OONT

Bepe3nHCKMIM 3anoBeaHUK CKOM, BepesnHckun b3 Pecny6amka benapych

Bopogoe (bypa6a¥) CKOM LLlyunHcko-bopoBckas KypopTHasa 3oHa Pecny6.u-
Ka KasaxctaH

MproKcko-TeppacHbi b3 CKOM, EMEI, TCA MpuoKcKo-TeppacHbii b3 1 oxpaHHas 30Ha

(cT. JaHKn)

BopoHekckui b3 CKOM, FCA BopoHekckuit b3

KaBka3ckmm b3 CKOM, TCA KaBka3ckmm b3, OBIMH «3anagHbiit KaBkas»

AcTpaxaHckui b3 CKOM, FCA AcTpaxaHckui b3

Ao (AnTtarckmi b3) CKOM Antavickun b3, OBIMH «3onoTble ropbl AnTas»

MapuHHCK CKOM -

JlecHoM 3anoBeHUK EMEN oxpaHHas 30Ha LleHTpanbHo-/lecHoro b3

AHUCKOCKHM EMEN B6/IM3M rpaHMLbl C FrOCYapCTBEHHbIM NMPUPOAHBIM
3anoBeAHMKOM «[lacBuK»

MuHera EMEN OXpaHHaA 30Ha roCyJapCTBEHHOro MPUPOAHOIro
3anoBefjHUKa «[MHEKCKUIM»

MprmopcKas EAHET OXpaHHas 30Ha Yccypuickoro b3

JIncTBSAHKa EAHET MpubaiKanbCKMM  HauMoHanbHbIM napk, OBMH
«03epo bavikan»

MoHapb! EAHET TYHKMHCKMM HaUMOHaNbHbIM napk, OBMH «O3epo
balkan»

XyKup rCA MpubaMKanbCKMM HauMOHaNbHbLIM  napk, OBMH
«03epo bavikan»

TepHel (CUx0T3-ANMHCKMI B3) rCcA oxpaHHasA 30Ha CuxoTt3a-AnmHckoro b3, OBIMNH
«LleHTpanbHbI CUXOT3-ANMHbL>

Tepubepka rCA -

YCTb-BbiMb rCA

MamatHas ICA

TypyxaHcK rCA

BoelikoBo rCA

Hosbitt MopT IrCA

HoBonsaTturopck rCA

LWaaxkatmas rCA

00630p moxarotoBieH B pamkax Tembl HUOKTP AAAA-A20-120020490070-3 «Pa3Butne u
MOJICPHU3AITUS METOJO0B M TEXHOJOTHA KOMIUIEKCHOTO (POHOBOTO MOHHTOPHHTAa M KOMIUICKCHOW
OIICHKH COCTOSIHHSI M 3arpsi3HEHHS OKpykaromel cpenbl PO u ee quHaMuku (110 MHTETPHPOBAHHBIM
pe3yabpTaTam cereil MoHuTOpuHTa Pocrumpomera)y.



1. ATMOC®EPHbBIN BO3YX U OCAJIKU

Onenka (oHOBOTO 3arpsi3HEHNUS aTMOC(HEPHOTO BO3/yXa U OCAJKOB BHITIOIHEHA 110 JaHHBIM Ce-
i cranuuid KOM, I'CA, EMEIIL, EAHET (puc.1.1). Ananu3 pe3yabTaToB MPOBOJAUIUCH ISl TIEPUO-
JIOB HAOJIFOJICHUN C OKTSOPSI 10 MapT (XOJIOIHBIN MEPHOJT), C ampesl M0 CEHTIOPh (TEIUIbIN Mepuon).
Cpennue 3HaUeHHS] KOHIEHTPAIMNA 3arps3HAIONINX BEIIECTB B aTMOC(HEPHOM BO3/1yXE 32 MECSII, CE30H

U roJ paCCUUTBIBAIIMCH KaK CPCAHCTCOMCTPHUICCKUC, B OCaJKaX - CPCAHCB3BCIICHHLIC.

50° 55° 60° 65° 700 750 80° 85° 85° 80° 750 70° 65°
609
a,
SAHnCcKoCKN s
. D. &2
Eepe13v|HCK B3 0 a A . ~ 2
[ o 559
450 ‘WLieHTpansHo-NecHoit E?avnMHra 1! } o J": q
Mpuo CKo—Te.pgaCHbM B3 i D
2 BogoHexckuin B3 = p
&3 o
50
} b}
KaBkastkuit 63 \
40°
AcTpaxaHckhii B3 0
Boposag J 45
‘ .
35°
3 AnTaickuin B3
MovipkyICK UCTBSAHKA 409
3
< Eendipycs 4 g [gmopckas
500 2 - Ykpaura Yartkanbcknin 63 @ - poccuiickas ctaHumus KOM
3 - KasaxcTaH 7 WV - poccuiickan ctaduma EMET
4 - YaGekucraH A - poccuiickas ctaHumsi EAHET
5 - TypkmeHucTaH 6 @ - ctraHuusa KM Pecny6nuku Benapyck 35
6 - TamkukncTaH & - ctaHums KO&M Pecnybnukn KasaxctaH
7 - KnprusctaH © - ctaHuus KOM Pecny6nukn YabekucraH
60° 70° 80° 90° 100° 110° 120° 130°

Puc. 1.1. PacrionoxeHue cmaHyuli poHO8020 MOHUMOPUHaa rnpupodHol cpedsbi 8 CHI™

1.1. ®doHoOBOE comep:kaHUE 3ArPAZHAKIIUX BelUIECTB B aTMOC(EepHOM
BO31yXe

Onenka ¢GOHOBOTO 3arps3HEHUs aTMOC(HEPHOTO BO3yXa W OCAJKOB BBHIMOJHEHA IO JaHHBIM
CeTH CTaHLUUN KoMILIeKCHOro ¢oHoBoro MoHuropusra (CK®M) u cnenuaan3upoBaHHBIX CTAHLUN
I'mo6ansHOM cmyx061 atMocdepsl (ICA BMO). B 2021 r. HaOmroneHus 32 GOHOBBIM 3arpsi3sHCHHEM
atMocdepHoro Bozayxa mpoBoAwmch Ha derbipex CKDPM, obecrieunBas HEOOXOAUMBIA 00BEM
nH(pOpPMALIUK TOJBKO JJISi XapaKTEPUCTUKH PErMOHaIbHOrO (DOHOBOrO 3arpsi3HEHUs aTtMocdepsl B
IlentpanbHbix paiionax Epormeiickoit wactu Poccuu (EUP). [lns XapakTepUCTHUKH 3arps3HEHUS
BO3yXa
KOHILEHTPALUsAMU JTUOKCUIOB Cephl M a30Ta Ha cTaHUUMM MapuuHCK (HaOJIIOJeHHUs] BEIyTCS HE IO

YpanbCKkoro permoHa HWCIONB30BaHBI  JaHHBIE MHOTOJIETHUX  HAOJMIOMEHWN  3a

porpaMMe KOMIUIEKCHOTO ()OHOBOI'O MOHUTOPHHTA).

AnHanu3 3arpsa3HeHHs aTMOC(hEepHOro BO3/1yXa MOATOTOBIEH C HCIIOJIB30BAHUEM OCPETHEHHBIX
3Ha4eHUH KOHLEHTpaiuid, u3mepsembix Ha CKOM BemiecTB B BO3/yXe 3a MECSAIbI, CE30HBI U TO[,
paccUMTaHHBIX U3 PSAIOB TOJIOBOrO LMKIa HabmoaeHuit ¢ okTsaOps 2020 r. mo centsOpsr 2021 1.
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(reousmnueckuii rox).

Tskenple MeTanabl. CpeTHErol0Bble KOHIICHTPALMK CBHHIIA B BO3/ayXe (POHOBBIX pailoHOB
EYP cocrasmwmm 1,03— 3,16 ur/m, kaamus — 0,09 -0,15 ur/m®. Ha rore EUP, B Actpaxanckom b3
IIPOJOJKAIOT PETUCTPUPOBATHCS MOBBIIIEHHBIE YPOBHM KaJMUs, YTO XapaKTEpPHO JUIsl PE3YJbTaTOB
HaOJIIOZICHUH BO BCEX Cpeiax Ha MPOTSDKEHUH mocieaHux jer (tadm. 1.1.1).

Ha Bcex TteppuTopusix HaOMIOACHUN CONEp)KaHHME CBHUHIA OBUIO Ha TOM € YpPOBHE WIH
HECKOJIBKO BBIIIE, YEM B MPEAbIAYIIME TOJbl. 3HAUYMMBIX W3MEHEHUH KOHILIEHTpalMi KaaMus B
atMocepe (OHOBBIX Tepputopuii mo cpaBHeHHIO ¢ 2020 T. HE MPOM3OILIO, 32 HCKIIOYCHUEM
Kasxkasckoro b3 (puc. 1.1.1.), rae cpennue 3HaueHNs yBEIMYMWINCH ITOYTH B 2,5 pasa.

MexnyCyTouHble W3MEHEHHUs COJIEpXaHWs CBUHLIA W KaJMHUS B BO3JyXe JOBOJBHO
3HAYUTENbHbI B TEUEHUE T0Jla, B OTJACIIbHBIC JHU 3HAYCHUS CPEAHECYTOUHBIX KOHICHTpalui ObLTH
CYIIIECTBEHHO BBIE CPEeaHErofoBeix — Oonee 100 mr/m® mms ceunnma (Boponexckuii b3) u 6Gonee
10 ur/M® nns xammus  (ActpaxaHckuii B3), a TakKe CYIIECTBEHHO HIDKE CPEIHETOOBBIX
xonnenrpanuii — menee 0,1-0,5 ur/m® u 0,01-0,05 mr/M®, cootBercTBeHHO. Ha Bcex TeppuTOpHSX
YPOBHU COJIEp>KaHUS CBUHIIA U Ka/JIMUSI B BO3/IyX€ BBILLIE B XOJIOAHBIN IEPUOJ IOJa.

®oHOBOE co/ep)KaHUE PTYTH B aTMOC(HEPHOM BO3IyX€, U3MEPEHHUS KOTOPOTO IMPOBOIUTCS
TONBKO B LEHTpaibHOM paiione EUP, coxpaHseTcs HMXe 5 HI/M°: CpelHEerooBas KOHIEHTPAIHUS 110
CPaBHEHHIO C TIPONLIBIM TOIOM CHM3MIAach ¢ 1,36 1o 0,51 mr/m® (tabm. 1.1.1).

Tabnuua 1.1.1. PesynbTtaTel HabnwoaeHun 3a 3arpsa3HeHnem atMocepHOro Bo3ayxa Ha CTaHUMSAX KOMMIeKe-

Horo oOHOBOro MoHuTOpuHra B 2020-2021 rr. (WCnNUTENb — CPeQHEro4oBoOe 3HAYEHNe, 3HaMeHaTernb — MHTep-
Basl M3MEHEHUI CYTOYHbIX KOHLIEHTPaLMNA)

3arpsasHswowme o © . .
BewjecTea Mprokcko-TeppacHbin b3 BopoHexckun b3 AcTpaxaHckui b3 KaBka3ckui b3
1 2 3 4 5
Pb. Hr /M3 3,16 2,89 2,52 1,03
’ 0,27-26,4 0,06-109,0 0,39-42,2 0,02-9,1
Cd. Hr/M 0,09 0,13 0,39 0,15
’ 0,009-0,43 0,01-0,81 0,003-14,0 0,002-1,5
3 0,51
Hg, Hr/m 0,03-27,0
SOz, MKr/m3 0,20 0.27 0,12 0,016
’ 0,05-3,2 0,02-3,47 0,01-2,75 0,01-0,03
NO2z, MKr/Mm3 4,24 4,03 1,61
? 0,10-38,0 0,62-18,57 0,25-7,53
; 1,01 0,89
S04, MKr/m 0,04-29,4 0,10-12,5
B3BeLueHHble 271 20,9 39,1 16,9
YaCTULIbl, MKI/Mm3 1,0-320,0 8,0-39,0 6,5-839,6 3,8-78,7

B3Bemennbie BemecrBa. B 2021 r. cpeqHerofoBbie KOHIIEHTPAIMH B3BEIIEHHBIX BEILLECTB B
Bo3nyxe Ha EUP wm3mensmuch B mpejenax 17-39 MKI/M®, 9TO COOTBETCTBYeT YPOBHIO 3HAdYeHHIl
nocinennux 10 ner (tadmn. 1.1.1, puc. 1.1.1). Dnu3oanyueckoe MOBHIIIEHNUE KOHIICHTPAIIMA B3BEIICHHBIX
BELIECTB HAOJIOJANOCh B TEIUIBIM MEpHOJ Toja: OTHAEIbHbIE MAaKCHUMAaJbHBIE CpEAHECYTOUYHbBIE
KOHIleHTpauu pocturami 840 Mxr/m® B ActpaxanckoM B3 (1a6m. 1.1.1). Ce30HHBIe H3MEHEHHS
COJIepKaHUsl B3BELICHHBIX BEIIECTB B arMoc(epe MMEIOT SIPKO BBIPAKEHHBIH MAaKCHMyM B TEIUIBII
NepUoJI, YTO 00YCIOBICHO BIUSHUEM MTPUPOIHBIX (PaKTOPOB.

Juokcena cepsl. B 2021 r. cpenneronoBbie ()OHOBbIE KOHILIEHTpPAIMM JUOKCHA CEpbl Ha
cranmuax EUP coxpanumuch Ha HU3KoM yposHe — okono 0,02-0,3 mxr/m® (puc. 1.1.2). B Xomoxuslit
nepuosl rojaa HaOmonanuch Oosiee BBICOKME KOHIIGHTPALMU JMOKCHIA CEpbl, YBEIUYMBAsACH B
OT/IeNbHBIE CYTKH 10 3,5 Mkr/mM® B mentpe EUP (Tabn. 1.1.1). B monrocpodHoii gMHAMHKE MOXKHO
OTMETHUTbH CTaOMJIM3AIMIO YPOBHEW KOHLEHTPALMH MOCIe OTMEUABIIEr0Cs UX YMEHbBIICHHUS B TEUEHUE
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10 npenpiaynmx aer. Ce30HHbIE U3MEHEHUS COAECPKAHUSI JUOKCHIa CEPhl UMEIOT SIPKO BBIPAKEHHBIN
MaKCHMYM B XOJIOAHBIN IIEPUOJ O], YTO CBA3AHO C OTOMUTEIBHBIM CE30HOM.

JMuokeun azora. B 2021 r. cpenHeromoBbsie ()OHOBBIE KOHIICHTpAIMHM JTUOKCHAA a30Ta B
Bo3ayxe Ha EUP coxpaHMIICh HA ypOBHE NIPONUIIX JIET, U3MeHssch oT 1,6 110 4,2 mxr/m° (puc. 1.1.2).
Ce3onHble U3MEHEHHS (POHOBBIX KOHLEHTpAIM JUOKCHIA a30Ta SICHO BBIPAKEHBI: B XOJOIHBIN
nepuon B neHtpe EYP nHaOmronaroTcss MakCHUMajbHBIE 3HAYEHUS, W TOBBIIIAETCS TOBTOPSEMOCTh
CPEIHECYTOUHBIX BBICOKMX KOHIICHTparmii (tadn. 1.1.1).

Cyabpatsl. B 2021 r. cpenHeronoBsie (OHOBBIE KOHIEHTpAlMH cyiabpaToB B 1eHTpe EUP
cocTapisu okoso 1,01 Mkr/mM3, mpu 5TOM 3HadeHHs MeHbIIe 3 MKI/M® OBUIM 3aperUCTPMPOBAHBI B
95% wu3mepenuid. B 1oxHbIX paiionax EUP cpennHeromoBbie KOHIIEHTPAIMH OBUIM HECKOJIBKO HIKE,
yem B mentpe EUP - okomo 0,9 mxr/m® (puc.1.1.1). B 1enoMm, OTHOCHTENBHO TOBHIILICHHEIE
KOHIIeHTpauuu cynbpaToB B nentpe EUP xapakTepHbl Al XOJOJHOTO MEPHOAA TOAA, B FOKHBIX
pailoHax — JJis TEIUIOTo Nepuoa.

3HAYUTEJIbHBIE MEXKI0/I0BbIE KOJIEOaHUSI CPEHUX KOHLEHTpPALUN HE MO3BOJISIOT OJAHO3HAYHO
OXapaKTepU30BaTh TPEH/IbI M3MEHEHH, XOTSI MOXKHO MPOCIECIUTh CTAOMIIM3AIMI0 YPOBHEU CoOJepIKa-
Hus cynbhatos B ieaTpe EYP 3a nocnenuue 10 et mocne ux yMEHbIICHHS B TPEIBIAYIINAE TOMIBI.
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1.2. ®u3nyecKue U XUMHYECKHE XaPpAKTEPUCTHUKU aTMOChepbl

1.2.1. Yriekuciablii ra3 u MeTaH

AHanu3 U3MEHYMBOCTH KOHIIGHTpAIMHM MapHUKOBBIX Ta30B B MPU3EMHOM CJIO€ aTMOC(epsl
BBITIOJTHEH Ha OCHOBE PE3YJIbTaTOB M3MEPEHMI, MPOBOAMMBIX Ha YETHIPEX CTAHIUSAX HAONIOJCHUN 3a
coJiepKaHUEM IMAPHUKOBBIX Tra3oB, BXomamux B [obampHyro cimyx0y armocheps (I'CA) BMO.
XapakTepucTUKH cTaHIui npuBeneHbl B Tadbmmie 2.3. Cranuus Tepubepka (Koabckuii momyocTpos,
nobepexxbe bapenuea mops) u cranuus Tukcu (ApkTuueckoe modepexne, Mope JlanTeBbix, 3anuB
Coro) pacnoyioKeHbI B yCJIOBUsX, 0nu3kuXx K (hoHoBbIM. Ctanuus Hoewriid [lopt (momyoctpoB Sman,
Ooeper OOckoii ryoel) u BoeiikoBo (mpuropon Cankt-IlerepOypra) HaxomsTcss B paiioHax
KpPYITHOMACIITaOHBIX aHTPOMOTE€HHBIX MCTOYHMKOB MApHUKOBBIX ra3oB. JlJis cpaBHEHUS MPHUBJICYCHBI
naHHbIe cTaHIMU bappoy, pacnonoxeHHOH B ToM ke mmpoTHoMm mosice (71,3°c.am., 156,6°3.1.). B
MupoBoit nertp nanabix BMO mo mapHukoBeiM razam (WDCGG) maHHBIE A3TOM CTaHIIMH
npencrasiser Hauumonanbnas Anmunuctpanus no Oxeany u Atmochepe CIHA (NOAA, ESRL,
GMD).

Hannbie cranumii Tepubepka m Tukcu mepemaroTcs B MHpOBOM HeHTp naHHbIX (ML) mo
napaukoBeiM razam (WDCGG), rie ucnonbp3yrloTcs MpH MPOBEACHUM TNIOOATBHOTO aHallv3a IMoJyien
yKa3aHHBIX T'a30B.

Ta6bnuua 1.2.1.1. CtaHuun HabnogeHun 3a napHUKoBbIMU razamm MO

Mepuoa Mporpamma
CraHuma LLvpoTa Jonrota BbicoTa Hag y.M. HABAIOACHMI HABIOACHMI
o o COZ,
Tepubepka 69,20° c.w. 35,10° B.A. 40 c 1988 CHac 1996 .
HoBbIl nopt 67,68° c.ui. 72,88° B.A. 11 c 2002 CO2, CH4
TuKcn 71,58° c.w. 128,92° B.A. 30 c 2011 CO2, CH4
Boerkoso 59,98° c.w. 30,70° B.A. 72 c 1996 CH4

B tabnune 2.4 mpuBeneHbl pe3yiabTaThl U3MepeHui 3a mociennue 11 et Ha nByX (hOHOBBIX
cranuusx Tepubepka u THKCH.
VYposenb koHneHTpauuu CO2 B atMocdepe ceBepHbIX MUPOT goctur B 2021 r. ouepegHoro

MaKCuMymMma. Cpe,Z[HeFOI[OBOC 3HAYCHHUEC Ha (bOHOBLIX cranmusax Poccuiickoi d)ez[epaulxm HpI/I6J'II/I3I/I-

l, da MAKCUMAJIBHBIC 34 I'O KOHOCHTpPAILIUH, Ha6J'IIOI[aeMHe B 3UMHHEC MCCALBI, ITPCBLI-

cuu 3Hauenue 425 moa L.

Jnock k 419 M

Temns! pocta konuentpamun COz, causupimecs B 2020 r. 10 3Hauenuit 1,8-2,2 min™ B rog
(tabn. 1.2.1.2), naunHatoT BoccTaHaBiauBaThes B 2021 1., JOCTUTHYB BEeJIHMYHHEI 2,6 MITH-1B roa. Bepo-
ATHOM MpuunHOM Habmonasmerocs B 2020 r. cHwkeHus TeMno pocta CO2 sBnsieTcs BBeJEHHE Orpa-
HU4eHui, cBs3aHHbIX ¢ nanaemueit Covid-19. Cokpamenue BeiopocoB B 2020 r. OblI0 3aUKCHpOBa-
HO, KaK MpsIMBIMH M3MepeHusiMU ToTokoB CO2 B cemu ropojax EBpornbl, Tak 1 MHBEHTapU3allMOHHBI-
MU OL€HKaMU. Pe3ysibTaThl Hccie0BaHUM BIUSHUSA OrpaHU4eHui, cBsa3aHHbIXx ¢ COVID-19, Ha co-
nepxanue CO2 B atmocdepe 060061eHb! B bromierene BMO mo napankoBsiM razam Nel6 ot 23 HOs10-
ps2020 1.

Pe3ynbTaThl MOHUTOPUHIA MAPHUKOBBIX T'a30B Ha POCCUICKUX apKTHUECKUX CTAHIMAX IMpe.-
craBieHbl Ha puc. 1.2.1.1 (cpennemecsiunbie 3HaueHust koHueHTpauun CO2 u CH4) B cpaBHeHUU ¢
JaHHBIMU CTaHIMM bappoy. YpoBeHb KOHIIEHTpAallUU W aMIUIUTYyJa CE30HHOTO XO0/a Ha POCCHHCKHUX
craniuax TepuOepka n Tukcn Onm3ku K JaHHBIM craHnuu bappoy (puc. 1.2.1.2). OcoGenHoctu ce-
30HHOTO XOJa KOHIEHTpalluu MapHUKOBBIX Tra3oB Ha craHimu Hoselii [lopT 00ycioBiaeHsl pacnoio-

JKCHHBIMHU B €€ OKPCCTHOCTAX prnHOMaCIJ_ITa6HLIMI/I TCXHOICHHBIMH U €CTCCTBCHHBIMHU UCTOYHHUKaMMU.
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Ta6nuua 1.2.1.2. CpegHerofoBble 3Ha4YeHUs 1 Mmexrogosou pocT (A) koHueHTpaumm CHa n CO:2

roa Tepubepka Tuken

CHs, mapa” j}fggq C0n, Acoy, CHa, mapa” jﬁ;’g,’, Lon, Acoy,
2011 1906,2 0,8 394,3 1,8 1913,2 394,2
2012 1910,2 4,0 396,6 2,3 1910,2 -3,0 396,1 1,9
2013 1907,8 -2,4 398,8 2,2 1915,1 4,9 399,1 3,0
2014 1913,5 5,7 400,7 1,9 1930,8 15,7 400,7 1,6
2015 1924,4 10,9 402,2 1,5 1940,1 9,3 403,2 2,5
2016 1946,7 22,3 405,7 3,4 1946,4 6,3 406,1 2,9
2017 19471 0,4 409,1 3,5 1956,7 10,3 408,7 2,6
2018 1950,4 3,3 411,4 2,2 1960,4 3,7 411,3 2,6
2019 1961,8 11,4 414,1 2,7 1983,7 23,3 414,3 3,0
2020 1980,4 18,6 415,8 1,8 1993,6 9,9 416,5 2,2
2021 1999,1 18,7 418,5 2,6 2014,1 20,5 419,1 2,6
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Puc. 1.2.1.1. BpemeHHoU x00 koHueHmpauuti CO, u CHs Ha pocculiCKux apKmu4ecKux cmaHuyusix
8 cpasHeHuu ¢ daHHbIMU cmaryuu bappoy (HYOA, CLUA)
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uuu Hoseiit ITopT yBenuuuBanach co CKOpOCTBIO 2,2 MIH/roj Ipu 3HaYeHHH TI00AILHOTO TPEHIA 32
3TOT ke Hepuo | paBHoro 2,4 maaL.

BiisiHue MCTOYHMKOB NIAPHUKOBBIX I'a30B, JICHCTBYIOIIMX B palOHaX PAacCIOJIOKEHUS CTaHLIMM,
Ha OCHOBE OIPEICICHUS MPEBBIIICHHUS] KOHIICHTPAuu Hajl (POHOBBIM ypOBHEM, sl cTaHIii HoBbIit
[Topr, BoeiikoBo u Cankr-Ilerepoypr (10 2016 r.) npeacrapnens! B Tadmume 1.2.1.2 u Ha puc. 1.2.1.3.
[Ipu ompeneneHun NpeBBIICHUS B KauyecTBe (JOHOBOTO YPOBHS HCIIOJIb30BaHbI JaHHbIE CTaHIUHU Te-
pubepka.

Cranmms Hoserit Ilopt pacnonoxkena nHa nobepexxbe OO6ckoil ry0bl. JlaHHBIE M3MepeHUN Ha
9TOW CTAHLIMU TOJBEP>KEHBI BIUSHUIO KaK TEXHOT€HHBIX, TaK U €CTECTBEHHBIX (yBJIaKHEHHBIE TEPPU-
TOPHH) UCTOUHUKOB. MaKkcHUMasbHbIE 3HAYCHHS NPEBBIIICHUN HAOII01al0TCs B 3MMHUI MEPHOA B OC-
HOBHOM 32 CUET CHWKCHHS BBICOTHI CJIOS TIEpEMEIIUBAHMsI aTMOC(HEpHI M YBEITMUCHHS aHTPOIIOT€HHBIX

BEIOpOCOB, 1 gocTuratoT 10 mant s COz u 150-180 mnpa® mnst CHa.
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Puc. 1.2.1.3. CpedHeeodoeoe rpesbiuwieHue KoHueHmpauuu CH4 Had ¢poHo8bIM yposHEM

Jnsa cranuumii Hossili [TopT 1 BoelikoBo cpenHee 3a nepruoja M3MEpEHNUN NPEBbINICHUE KOHIICH-
Tpallii MeTaHa Haja (POHOBBIM YypOBHEM cocTaBisieT okono 4%, HemocpeacTBeHHO B CaHKT-
[TerepOypre okono 9%. Habmomaemoe B BoeitkoBo B 2021 r. mpeBblllieHHe KOHIIEHTPAIMU METaHa
Ha OHOBEIM YPOBHEM JOCTHIJIO MaKCHMANbHOTo 3Hauenus (122 mapa™) 3a Bech mepHo H3MEPEHHil.

Tabnuua 1.2.1.2. lNpeBblleHne KOHLEeHTPaLmn NapHUKOBbIX ra3oB Hag (hOHOBLIM YPOBHEM

CTaHumm Hosblil MopT BoelikoBo CaHKT-MNeTepbypr
Mepuoabl UMepeHUi 2004-2021 1996-2021 2000-2016
CH4, mapa’ 74 £17 80+15 167+27

CHa4, % 3,9 4,2 8,8

COz, MAIH 4,3+1,2 - -

COz, % 1,1 - -

1.2.2. O61ee coaep:xkaHue 030HA.

AHnamn3 obmero coaepkanusi o3oHa (OCQ) BBIMONHEH TO JaHHBIM OTEUECTBEHHOW CETH
(GUIBTPOBBIX 030HOMETPOB M-124 ¢ mpuBIEYEHHEM MAaHHBIX, TMOCTYMAIUX B MHpPOBON IEHTP
nanaeix BMO mo o3oHy u yneTpaduoneroBoit paguaimuun (WOUDC) B Kanazne, a Takke TaHHBIX
cmyTHHKOBOH anmapaTtypsl OMI (CILA)
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[IpoBenen ananuz cpenHemecssuHbix 3HaueHU OCO myTeM cpaBHEHHMSI C HOPMOM - CpeIHUMU
MHOTOJIETHUMH 3HAUYCHUAMH 110 JaHHBIM u3MepeHuit «NIMBUS-7»/TOMS 3a 1978—1988 rr.

OtknoHeHus cpenHemecsuHblx 3HaueHud OCO Han Tepputopueil Poccum oT HOpMBI Ha
npotrskeHu Bcero 2021 r., B OCHOBHOM, MMENM OTpHUILaTeNbHble 3HaueHus, 10 -20% B mapre. Han
CeBEpHBIMH paiioHaMu eBporeiickoil yactu PO (B mpexnenax obnactu namepenuit) npesbimerne OCO

B TI0JIE OTKJIOHEHUH OT CpeaHUX MHOroJeTHHX 3a (espanb 2021 r. gocturano 14%, mno 420+450 e 1.
(puc. 1.2.2.1).

Orkaonenne OCO or cpennx MHOrOIeTHHEX 3HA9enni (B %) 1-28 (‘)eBpaJlﬂ 2021r

0 igi\c»— N
NS S
g ,5(§§:\\§.;\

Ozane Monttoring Instrument (OMI, NASA), LienmpansHas asponosumeckan oicepeamopus, Poccus

Puc. 1.2.2.1. lNone omknoHeHut (%) obwezo codepxaHusi 030Ha 8 ghesparie 2021 a.
om cpedHEMECSIYHbIX MHO20/IEMHUX 3Ha4YeHul

Oco0ennocTu 3uMHero cezona 2020-2021 rr.

NMeHHO B TedeHME 3MMHE-BECEHHEIro CEe30Ha MPOUCXOJAT HauboJiee 3HAUYKMMBbIE MPOLIECCHl B
atMocdepe, hopmupyrole KapTUHY COCTOSHUS O30HOBOTO cJiosl 3a roja. OCHOBHBIMHU (paKTOpamu,
BIIUSIIOLUMH Ha KOHLEHTPALIMIO 030HA, SBIIAIOTCS: YCTOMUHNBOCTH MOJIIPHOTO CTPATOC(HEPHOrO BUXPS,
HalpaBJICHUE €ro CMEUIEHWs NpU BHE3AIHBIX CTPATOCPEpPHBIX TMOTEIUICHUSAX, XUMHUYECKOE
paspylieHHe O030Ha MpH O0pa30BaHMM MOJIAPHBIX CTpaTocPepHbIX o00naakoB. Jlus oOLEeHKH
BBIIICTIEPEUNCIICHHBIX ~ (AKTOpPOB ObLT MPOBENEH aHalIM3 JUHAMHUYECKOIO  B3aUMOJIEHCTBUS
ctparocepsl u Tporocdepsl 1Mo UToraMm 3uMHe-BeceHHero mnepuoaa 2020-2021 rr. 3uMHMI ce30H
3TOro mepuoja B crpatochepe APKTHKH XapaKTepU30BalCid CTPAaTOC(EpPHBIM MOJISPHBIM BHUXPEM,
ocnabJieHHBIM B Haudaje SHBapsi B pe3yJibTaTe IJIABHOTO BHE3AIHOI'O CTPATOC(HEPHOro MOTEIJICHUs
(BCII), conpoBokIaBIIerocsi yCuiIeHHeM AJIEyTCKOTO aHTUIMKIIOHA. [locne HauaBiierocs 5 ssHBaps
npojoikasiuerocs okosio 3 Hexenb BCII m 10 3aBepieHus 3MMHErO C€30Ha TeMIlepaTrypa BHYTpPU
BUXpPSI COXPAHSJIaCh BBIIIE TMOPOTOBBIX 3HAYEHUH UIs OOpa3oBaHMsI MOJSPHBIX CTpaTOC(HEpHBIX
00J1aKO0B, YTO MPEIOTBPATUIIO CUIIBHOE Pa3pylIEHHuEe 030HOBOTO CIIOS.

B nenom B 2021 1. HEe OBUIO OTMEUEHO 3HAYHMTEILHOTO PAa3pyLIEHUsS O30HOBOTO CIIOS U, KakK
CJIEJICTBHE, SKCTpEMAIBbHBIX ypoBHEH Y ®-B pannannu, He XapaKTepHBIX I BPEMEHH rojia BO BCEX
pernonax Pocculickoit denepanyiv 1 Ha CONPEAEIIBHBIX TEPPUTOPHUSIX.
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Oco0eHHOCTH COCTOSTHUSI 030HOBOI'O CJI0s1 HA/A pernoHamMu P®
HN3mepenns OCO Ha teppuropuu PO

AHanu3 noiay4eHHbIX pe3yibraroB uzmepenuidi OCO Ha o30HOMeTpUUYecKuX cTaHusAx Poccun
B 2021 r., TaK ke, KaKk U B IPEIBIIYIINE TObI, ObUT MPOU3BEICH Ha OocHOBe pasnencHus moist OCO
Haj TeppuTopueil P® Ha peruoHbl CO CpPaBHUTENBHO OJHOPOAHBIM cojep)kaHHeM o30Ha: CeBep
EBponeiickoit uactu Poccuu (Cesep EUP), FOr Erpomneiickoit yactu Poccuu (FOI' EYP), 3anaanas
Cubups (3C), Bocrounas Cubups (BC) un lansuuit Bocrok (IB).

Hcnonb3oBanue Ha ceTH (GUIBTPOBBIX 030HOMETPOB M-124 ¢ eanHOI METOAMKON M3MEPEHUH,
MOCTOSIHHBIM KOHTPOJIb M OTOOp JOCTOBEPHOH MH(pOpMAIMK MO3BOJIAIOT moiydarh ganaeie OCO ¢
BBICOKOM CTEIIEHBIO HAJIEKHOCTH.

B mnacrosmem OO030pe HCHOIb30BaHbl JAHHBIE O30HOMETPUUECKHUX CTAHLMH, KOTOpHIE
COOTBETCTBYIOT HOpMaM KayecTBa, ynoBieTBopsiommM TpedoBanusmM BMO. Ilepeyens cranimii, ux
pacmpesieieHue 10 pPEerMOHaM W NPHHAUICKHOCTh K ONpPEIEICHHBIM cyObekTam Poccuiickoii
denepanuu npuBeAcHsB B Ta01. 1.2.2.1.

Tabnuua 1.2.2.1. PacnpegeneHuve no pernoHam n degeparnbHbiM OKpyram 030HOMETPUYECKUX CTaHUMI, Ha
KoTopbIX NpoBoaunmck namepenuss OCO B 2021 .

PervioH depepanbHble OKpyra CTaHumu
CeBep EBponefickom yactm Poccuu i . o BapeHu6ypr, MypMaHCK, ApXaHresbcK,
(CeBep EYP) (eBepo-3anaaHbiv v LieHTpasibHbIM Meyopa, CaHkT-lMeTepbypr, Mockea
HOr EBponerickor yacti Poccum (tOr EYP) U'eHT?_Ia”bH"'”’ }O)KVH"M " BopoHex, UumnaHck, Kapagar, Camapa
PUBOJIXKCKUIA
3anagHasa Cubupb (3C) Ypanbckuit U CUBUPCKUIA 0-8 Xeica, TypyxaH_Ic_::)(;A(I;I:aTepMH6ypr, Omck,
. . TuKeu, AKYTCK, OneHek, O-B KoTesbHbIN,
BocTouHas Cubmpb (BC) CUBUPCKUIN M [anbHEBOCTOUHbIN
Typa, Butnm, KpacHosapck, MpkyTck
JanbHui BocTok (4B) Jla/lbHEBOCTOYHbIM Marapa, neTé) OnaB/OBCK-KamuaTCkuh,
N1aIMBOCTOK

[TponomxurensHocTh HaOMOAeHUH OCO, BBHINOTHEHHBIX MO OJJHOW METOAMKE, COCTABIsET 00-
nee 45 ner. MHorojeTHue psiAbl HAOMIOJEHUI OTYETIMBO MPOSIBUIIM CYIIECTBEHHBIE U MpEUMYIle-
CTBEHHO MEpHUIUOHANIbHBIE pa3nuyus ce3oHHOro xonaa OCO Ha npoTsikeHHOM Tepputopun PO. [omy-
YEeHHBIE Psi/ibl HAOMIOJCHUN MO3BOJIWIN PACCUNUTATh KIMMATHUECKHUE HOPMBI, 32 KOTOPHIC MPUHSATHI

cpennue maorojetaue 3HaueHuss OCO 3a 1973-2002 rr. nns perronoB PO (tabn. 1.2.2.2.).

Mmuorosernue Bapuanun OCO nan teppuropueii P@

Cpenneronoseie 3HaueHus OCO wnHan Ttepputopueit P® B nmenom 3a 1973-2020 rr.
npeacTaBieHbl Ha puc. 1.2.2.2.

Becw 45-netumii psan 3Hauenuit OCO MoxeT ObITh pa3fiefieH Ha TPU Mepuojia, A KOTOPBIX
TpeH]l MeXro10BbIX u3MeHeHuit OCO ObLT pa3IuyeH:

e 1973-1993 rr. — 3HauntensHoe ymensinenue OCO (- 1,5 e.Jl./ron);

e 1993-1999 rr. — 3HaunTenpHBIN pocT OCO (6onee 3,0 e.Jl./roxm);

e 1996-2021 rr. — cymecTBEeHHbIE MEXKI0I0BbIE KOJeOaHHs TPH HE3HAYUTEIILHOM

OTPULIATENILHOM O0IIIEM TPEH/IE.

B 1993 r. HaOmrogamach MUHAMAIBHAS TOJIIIMHA O30HOBOI'O CJIOS.

B teuenune 1973-2021 rr. TonmuHa 030HOBOTO cJiosi HKE HOpMBI (353 e./l.) 6omee yem Ha 5%
Habr0Aamach B caeayomue roasl: 1992 r. (-5,4%), 1993 r. (-7,1%), 1995 1. (-5,9%), 2008 r. (-5,4%),
2011 r. (-5,8%), 2015 . (- 5,6%).
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B teuenne 45 ner mabmoaennit OCO Han Poccuiickoii @eneparueil COBEPIICHHO OTYETIUBO
IIPOSBUJIOCH YEPENOBAaHUE MAaKCUMyMOB U MUHHMYMOB cpeaHeronoBblx 3HaueHuit OCO c¢ nepuogomM
2,4 rosia ¢ «KBa3UABYXJIETHEN» LIMKIUYHOCTHIO.

Takoro »xe pona MmHorojetHue Bapuauu OCO B yMEpeHHBIX M HOJSAPHBIX LIMPOTaX
CesepHoro nosymapusi ObUTH OTMEUEHBI 1 MUPOBOM 030HOMETPHUECKON CEThIO.

Tabnuua 1.2.2.2. O6wee coaepxxaHne 030Ha B pasnmyHbix permoHax Poccun B 2021 r., HOpMa** 1 OTKNOHEHUS
OT HOpMBbI (%)

Mecsaup! /

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

O6uwee codepxaHue o3oHa 8 2021 2., e.[.*

Ces. EYP 328 443 405 394 377 340 327 314 287 278 302 321 343

HOr EYP 328 392 407 370 346 341 328 314 310 300 293 326 338
3C 335 432 400 375 372 360 339 317 302 270 321 359 349
BC 371 437 388 404 392 356 321 305 287 296 324 316 350
B 445 439 427 411 388 365 327 322 311 333 370 420 380

OmknoHeHus OCO 8 2021 2. om HopMmbl,%
Ces. EYP -3 17 3,7 -1,1 -0,6 -3,3 -1,6 -0,5 -4,7 -4,1 5,2 3,0 0,8

HOr EYP -5,2 5,6 7,2 -2,1 -5,5 -2,7 -1,3 -1,9 0,5 1,0 -2,5 2,3 -0,4
3C -7,0 12,8 2 -4,2 -2,3 1,7 1,6 -1,3 -2,2 -9,3 7,1 11,2 0,8
BC -5 5 -9 -5,7 -2,5 -0,4 -1,7 -3,5 -8,7 -5,5 0,4 -7,2 -3,6
B 4 -2 -6 -5 -2 1,3 -0,9 3,2 -1,9 0,7 1,9 6,7 0,0

Hopma, e./]. u cpedHeksadpamuyecKue OmKJ/10HeHUA, %

339 379 391 398 379 352 332 315 301 289 287 312 339

CesepEYP | %0 | 87 | 76 6.3 37 | 3.4 3.3 3.5 3.3 3.5 6.3 7.1 4.1
o Eup 346 | 372 | 380 | 378 | 366 | 350 | 333 | 321 | 308 | 297 | 300 | 319 | 339
55 | 59 | 55 | 53 | 38 | 34 | 30 | 3.1 29 | 34 | 37 | 47 | 29

” 360 | 383 | 393 | 392 | 381 | 354 | 334 | 321 | 309 | 298 | 300 | 323 | 346

53 | 63 | 73 | 66 | 42 | 3.1 30 | 3.1 32 | 44 | 47 | 54 | 3.2

- 388 | 415 | 420 | 428 | 402 | 358 | 327 | 316 | 314 | 313 | 323 | 340 | 363

6.1 70 | 79 | 51 | 55 | 36 | 34 | 32 | 35 | 51 | 50 | 74 | 41

" 428 | 447 | 453 | 431 | 398 | 360 | 330 | 312 | 317 | 331 | 363 | 393 | 380
44 | 45 | 5.1 5.1 67 | 33 | 33 | 35 | 44 | 48 | 61 | 54 | 28

Mpumeyanue: * 1 e./. = 0.001 amm.-cm;
**HopMa - cpedHUe MHO20/lemHUe 3HaYeHUA U cpedHUe KBadpamuyHble OMKJ/I0HeHUA (HUXHAA cmpoka) 3a 1973-2002 22.

375 —1973-1993
; —1993-1999

! 1999-2021

0OCO e ]l

350
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335
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roj
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=
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A

Puc. 1.2.2.2. CpedHezodosbie 3HaqdeHusi OCO Had meppumopuel P® e nepuod 1973-2021 2a.
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Bapuanuu noast OCO naa pernonamu P® B 2021 r.

Pesynbrarel pacdera cpenneMecsunbix 3HaueHuid OCO Hapg permoHamu PO B 2021 r. u nx
OTKJIOHEHHS OT HOPMBI IpUBECHbI B Tabi. 1.2.2.2 u npeacraBiens! Ha puc. 1.2.2.3.

Han Bceii teppuropueii Poccuiickoit @enepanuun B 2021 r. cpenHss 3a roj TOJIIMHA
030HOBOTO ciosi coctaBmia 352 e JI. u oka3zanack odeHb Onu3koi k HopMme (353 e./[.). B nauane
sSHBaps. IpPOJOJDKWIIACh CcHUTyauus, 3anoxeHHas B 2020 r., B TedeHHE KOTOpOro HaOmrojaics
MPAKTUYECKH ITOCTOSHHBIN AeUIUT 030HA, a MACIITAOHBIE O0JIACTH C OTPULIATEILHBIMU aHOMAIIUAMHU
IPOCYILIECTBOBAIM CYLIECTBEHHO JOJIbIIEe OOBIYHOrO. B 1enoM HEKOTOphI JeguIUT 030HA
IIPOCJIEKMBAJICS IPAKTUYECKU B TEUEHUE BCETO TOAa.

20,0

Cesep EYP IOr EYP 3C —BC —/JIB —Poccus

OTknoHeHHe OT HOpMBL, %

-10,0 24

| 2 3 4 5 6 7 8 9 10 11 12
2021 r. Mecsip

Puc. 1.2.2.3. OmkroHeHus cpedHeMecss4HbIX 3HadyeHuli OCO om Hopm o peeuoHam P® g 2021 e.
(Cesep EYP — Cesep Esponedtickol yacmu Poccuu, 02 EYP — KOz Esponetickol 4acmu Poccuu, 3C —
3anadHas Cubups, BC — BocmoyHasi Cubups, [IB — [danbHul 60Cmok)

HckmroueHneM cTail eBpajib, KOI/la MaclITaOHble 00JACTH C BBICOKMM COJEpKAHMEM O30HA
(hopMHUPOBATIMCH U YCTOMUYMBO JEPKATUCh MIPAKTUYECKH Hall Beei Tepputopueit PO. OTkioHeHus ot
HOpPMBI B LIEeHTpajIbHOU "YacTu Poccuu B cepeanne mecsa coctaBisiiu okoio 550 e.Jl. u mpesblanu
40% B cpenHenHEBHBIX 3HaueHusX. JlampHuii BOCTOK oOKazancs €IMHCTBEHHBIM PETHOHOM C
HE3HAYUTENIbHBIMU, HO TOYTH TOCTOSSHHBIMU OTPULIATENIbHBIMU OTKJIOHEHUSMHU.

B cepeaune Mas ycTaHOBWJIACh JIETHSAS LMPKYJsiuus. JleToMm mose o30Ha ObUIO HE Takoe
CriIaXeHHoe, Kak oObuHO. Bo Bcex permoHax HaOMIOAIOCh YEPEIOBAHUE «XAOTHUYHBIX»
KpaTKOBPEMEHHBIX MOJOXKHUTEIbHBIX W OTPULATENbHBIX aHOMaJUW. ApKTHYeckas o0sacTb ¢
TPaJULIMOHHO HHU3KUM COJEp’KaHUEM O030Ha Obljla CYIIECTBEHHO pacllMpeHa, 3axojuia BIIIyOb
MaTepuKa 1 MEepUOINYECKH CMbIKAJIach C Tponuyeckoil oonacteio HU3KuX 3HaueHuit OCO. [Tockonbky
IIOJIO)KEHUE <GI3BIKOB)» ITOCTOSIHHO MEHSUIOCHh, 3HAYUTENBHBIX OTKJIOHEHMH OT HOPMBI HHU B OJHOM
peruoHe B JETHUH MepuoJl He HaOII01aI0Ch, HO JUIsl BCEX PErMOHOB ObUIM XapaKTEPHbI MOHUKEHHbIE
3HayeHus. B aBrycre-centsiope mnone OCO mpakthyecku Haa Bceedl Ttepputopueir Poccum
XapaKTepU30BAJIOCh IMOHMKEHHBIMM 3HAYEHMSIMM M TOJBKO K KOHIy I'0Jla HadajJoChb HAaKOIUIEHUE
030Ha, 0cOOeHHO 3ameTHOe HaJ JlanbHuM BocrokoMm u 3anagHoit Cubupsio.

Ha Cesepe EUP cpenneronoBoii ypoBenb OCO B 2021 r. 6p11 6530k k HOopMme (0,8 %). B
TEUEHHE BCEro roja HaOII0Jaloch YepeloBaHME MOJOXKHUTEIbHBIX W OTPHUILATENBHBIX aHOMAlUi co
3HAYUTEIbHBIMU KOJEOAHUSIMU MO aMIUIMTYJE, LEHTP KOTOPBIX 4Yalle BCEro pacroJyiarajics HaJ
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Konbckum  mosyoctpoBoM. JlaHHOE uepelOBaHHWE TMPHBENIO K JOCTAaTOYHO HEUTpalbHBIM
CpeAHEMECSYHBIM 3HAUEHUSM NpPU 3aMETHBIX AHOMAIMSAX B €XKEIHEBHBIX CTAHLMOHHBIX IAHHBIX.
Hckmrouennem cran ¢espanb, korpa 3Hauenue OCO Obuio Bbimie HOpMbl Ha 17%. B menowm,
OTKJIOHEHUS OT HOPMBI HE MPEBBIIIATH 3HAYCHUS €r0 CTAaHAaPTHOTO paclpeieCHuUs.

Ha KOre EYP cpennerogosoit ypoerb OCO B 2021 r. 6bu1 Onusoxk k Hopme (-0,4 %).
3HAaYNTEIBHBIX AaHOMAIMK B TOJIE 030HA HE HaOIroAanock. B TedeHue roma pernoH HEOTHOKPATHO
OKa3bIBAJICA B 30HE YMEPEHHBIX IMOJIOKUTEIBHBIX aHOMAJIMH, HO B II€JIOM CPEIHEMECSYHbIC 3HAYCHUS
[0 PEruoHy OBUTM YCTOMYMBO TMOHM)XEHHBIMH. MaKCHUMaJbHBIE MOJOXKUTEIbHBIC OTKIOHEHUS OT
HOPMBI HaOFOIaTMCh B (heBpasie-mapte (10 +7%), a oTpuIiaTeibHbie B sHBape U Mae (-5%).

Hanx 3anagnoit Cubupselo, Kak ¥ Haja OCTalbHOU Tepputopueir PD, cpenHeronoBoil ypoBeHb
OCO B 2021 1. 6511 611130k K HOpME (0,8 %). B oTNIMume oT Ipyrux pernoHOB aMIUIUTYAa KojaeOaHui
CO CMEHOW 3HaKa OTKJIOHEHHMH BBISBICHA ropa3mo spue. CBsA3aHO 3TO C TeM, YTO WMEHHO Haj
3amamuHoit Cubuppl0 aHOMaNWKM pa3HOTO 3HAaKa ObUTM Hamboyiee YCTOWYMBEL MaKcHMaabHBIC
MOJIOKUTEIIFHBIC OTKJIOHEHUSI OT HOpMBI HaOmromanucek B despaine (+12.8%) u mpekadbpe (+11.2%), a
orpunarensHbie B situBape (-7.0%) u okts6pe (-9.3%). B nepuoa ¢ MmapTa 1o ceHTAOph OTKIOHEHHS OT
HOPM HE TPEBBIIIANIN CTATUCTUYECKH 0’KUAEMbIX 3HAUCHUI.

Han Bocrounoii Cubupbio cpemHee 3a roja coiep:kanue o3oHa coctaBwio 350 e Jl. u mo
CPaBHCHHIO C JIPYTMMHU PETrHOHaMHU OBUIO ONIyTHMO HIKe HOpPMBI (-3,6 %). B Teuenme Bcero rojma
Habmogamuck 3HaueHust OCO Hike HopMBbl. Hanbomnee 3HaunMBble OTpUIATEIbHBIE OTKIOHEHHS ObUTH
3adukcupoBanbl B ceHTsOpe (-8.7%) w B nmekabpe (-7,2). EIWHCTBEHHBIA Mecsi, Koraa
CpeaHEeMeCsYHOE 3HaYeHUE ObIIO BhIIIE HOPMEI - (eBpaib (+5%).

Ha Jlansrem Bocroke none OCO B TeueHue roaa 0bU10 U3MEHUYHMBBIM, XapaKTEPU30BaJIOCh TO
MOHMKCHHBIMH, TO TIOBBIIICHHBIMH 3HAUEHHUSIMH, HO OTKJIOHEHHS OT HOPMBI B CpEIHEMECSYHBIX
3HA4YeHUsX OBUTM MEHEe 3HAauMMBbl, YeM B JPYrHX perumoHax. Hambosee BecoMoe oTpuIAaTEIbHOE
OTKJIOHEHHE uMeno mecto B Mapre (-6%), a mosoxkurenbHoe - B aekadpe (+6.7%). Cpennee mno
peruony 3a rox 3HaueHne OCO coctasuio 380 e. /., 4TO COOTBETCTBYET HOPME /I PETHOHA.

ITosie OCO u ocodenHocTu nupkKyJasiuuu 2021 r.

Kax npaBuiio, Bce anomanuu, HabJrogaeMbie B 1osie 030Ha CeBepHOTO MOJYIIapHs, CBSI3aHbI C
XapakTEePHBIMHU I PacCMaTPUBAEMOI0 TEpHUOJa OCOOCHHOCTSMU OOIIEH HUPKYISIUU B HUXKHEH
ctparocdepe u BepxHeil Tponocdepe, XapaKTepHbIMH JIsI pacCMaTPUBAEMOTO TIEPHO/Ia.

Pacnpenenenne OCO nax teppuropueit Poccuiickoit @enepannu u ero Bapuanuu B 2021 T.
uMenu psan ocooeHHocter. Cepbe3Hblil AeUIUT 030HA, 3alI0KeHHBIA B 2020 T., OKa3bIBal OIIyTUMOE
BrusHue Ha noie OCO B TeueHue BCero roja.

B 1enom 3HaYMTENBHBIX U OCOOEHHO MACIITAOHBIX aHOMAJIBHBIX 00JacTeil B Te€UeHHE Toja He
Ha0II0AI0Ch, HO CaMO B3aHMMOPACIIONIOKEHHWE O0JacTel C BBICOKMM M HU3KUM O30HOM OBUIO HE
COBCEM CTaHIapTHbIM. YacTo BO3HUKAIM CUTyalldd, KOrJa HaJ 3amagHoi moJiIoBUHOM Poccun
3a/IepKUBajach BO3AyITHAs Macca ¢ Oonee BbicokuMu 3HadeHHsMH OCO, a Hajg BOCTOYHOH - C
HU3KUMH W HAo00poT. PerymsapHo B TedeHWe roma HaONIOAAIOCh CMBIKAaHWE APKTHYECKOTO |
Tpomnuueckoro Bo3myxa ¢ 00pa3oBaHUEM XapaKTEPHOTO «Kopuaopa» ¢ Hu3kuMu 3HadeHusimu OCO.
CwmpikaHusi TOAOOHOTO pOJa TPEUMYIIECTBEHHO mpoucxoaunun Haa Cubuppsio wunu  JlanbHEM
Boctokom.
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1.2.3. OnTuyeckasi INIOTHOCTb M NMPO3PAYHOCTH aTMOChepbI

WuTterpanbHas onTHYECKas IUIOTHOCTh (CHHOHUMBI — TOJNIIIMHA, Toima) atMocgepsl (OITA)
CBsI3aHa C MHTETPAIBHOM MTPO3PauHOCTHIO0 aTMOC(EPBI COOTHOIIEHUEM
OIMA =-0,5In(Sp30/ So) =—InP>. (D)

3nech Sp3o — BENMYMHA M3MEPEHHOTO MOTOKA NpPAMOI CONHEUHOH pamuauuu B KBT/M?,
MIPUBE/ICHHAS K CPeIHEMY paccTOsHUIO OT 3emun 10 CoJHIIA U OMTHYECKON Macce aTMocdepsl M = 2;
So — BelMUYMHA MMOTOKA paJHalliy Ha BepXHEH rpanuiie atmocgepsl, P2 — koaddunument narerpanbHoit
pO3pavyHOCTH aTMocheps! mpu M = 2.

[Tapamerp OIIA mnpencraBnsger co0OH ONTUYECKYIO IUIOTHOCTH aTtMochepsl A HpsSIMOi
COJIHEYHOHM pajuauuy B nuarnasoHe JiauH BoiH AA = 0,3 — 4 MkM npu onTuyeckoi mMacce m = 2 (T.e.
npu BeicoTe conHia 30°). B ykazanHom nuana3zone A Bapuarnuu OIIA omnpenensitorcs TIIaBHBIM
o0pa3zom cozepkaHueM B atMocdepe a’spo30isi U BOASHOTO napa. VIMEHHO MO3TOMY MOKHO CUHTATH,
4yT10 OITA KOCBEHHO XapaKTepU3yeT U3MEHEHHUE a3PO30JIbHOM COCTABIISIONIEH U ABIISETCS MOKa3aTelleM
obmiero ontuyeckoro 3amyTtHeHus: atmocgepbl. OITA Gonee 4yBCTBUTEIbHA K M3MEHEHHIO COCTOSHUS
atMocdepsl 1o cpaBHEHHIO ¢ P2 (cM. BwImenpuBeneHHYIO (GOpMyiTy), MO3TOMY B JalibHEHIIEM
aHATM3UPYETCS UMEHHO STOT Iapamerp.

Criucok cTaHuui, palOHBI UX PACIOJIOKEHHUS M KOOPAWHATHI yKa3zaHbel B Tabmune 1.2.3.1. B
nape ¢ TpeMs COOCTBEHHO PerHOHAIbHBIMU (DOHOBBIMU CTAHIMSIMU B TpeX OJHM3JIEkKAIIUX TOPOIaX 110
aHAJIOTHYHOW MporpamMMe padoTaOT TOPOJICKHE CTAaHIIUH C LENbI0 YCTAaHOBIICHHS Pa3HUIIBI B YPOBHE
3aMmyTHeHHUsI aTMocdeprl. B Tabmume 1.2.3.1 mapHble K COOTBETCTBYIOIIMM (POHOBBIM CTAHIUSM
ropoja pacroIOKEHBI Ha CTPOKY HM)KE M OTMEUCHBI 3BE3/J0YKAMH.

Ta6nuua 1.2.3.1. KoopauHaTbl pernmoHarnbHbIX CTaHUMA OOHOBOMO MOHUTOPUWHra, Begyliux HabnwogeHus 3a
ONTUYECKON NNOTHOCTLIO U MHTErpasnibHON Npo3padYHOCTbi0 aTMocdepsbl

CraHums PaltoH pacnonoxeHus Wwpora & Aonrora B

rpag. c.u. rpag. B.A.
TypyxaHck KpacHosApcKuit Kpan 65,8 87,9
YcTb-BbiMb Pecny6nunka Kommn 62,2 50,4
CbIKTbIBKap* Pecny6nuka Komm 61,7 50,8
Boelkoso JleHuHrpaackas o6.. 60,0 30,7
NamsaTHoe KypraHckasa o6.1. 56,0 65,7
Kypran* KypraHckas o6.1. 55,5 65,4
XyKup MpKyTCKas 06n., 0-B OnbxoH (03. barkan) 53,2 107,3
MpKyTCcK* MpKyTcKkasa o6.1. 52,2 104,3
LLlagkaTtmas KapauaeBo-Yepkecckasa Pecny6simka 43,7 42,7
0-B [IMKCOH** KpacHospcKui Kpai (ApKTUKa) 73,5 80,3

* [opodcKue cmaHyuu, ABAAWUeCA NapHbIMU POHOBBIM, YKA3AHHbIM HA CMPOKY Bbiwe
** cmaHyuA JUKCoH Havasa npucbklaams c8or uHgopmayuro ¢ 2014 2.

Cpennue 3a 2021 u 2020 rr 3Hauenus P2 u OIIA ans pervoHanbHBIX CTaHIUNA (OHOBOTO
MOHHTOPHUHTA M TPEX IMapHBIX UM rOPOJIOB MpHUBOAATCS B Tadmmie 1.2.3.2.

Kak crmenyer m3 Ttabn. 1.2.3.2, Ha OONBIIMHCTBE paccMaTpuBaeMbix craHimii B 2021 T.
OTMEYaJIOCh YMEHBIIIEHUE ONTHUYECKOM MIOTHOCTH aTMocdepbl U, COOTBETCTBEHHO, YBEIMUYEHUE €&
npo3pavHocTy 1o cpaBHeHuto ¢ 2020 r. Ha nByx crannusx, [lamsataoe u Xyxup, 3Hauenus OIIA u P2
HE U3MEHWINCh, Ha cTaHIusIX BoelikoBo u 0-B Jlukcon OITA Heckonbko moBbicuInCh. HanMeHbImas
crenenb 3amyTtHeHusi armochepsr (OITA = 0,168 + 0,025) nabmromanach Ha TOPHOW CTAaHIMH
IMTamxaTmas.
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Tabnuua 1.2.3.2. CpegHue 3a HabntogaTenbHbI nepuog 3HadeHns OTNA n P2, cTaHgapTHble OTKNOHEHMS (10)
NX CpegHWX MECHYHbIX 3HAYEHW OTHOCUTENbHO CpedHero 3a rog Ha pernoHarbHbIX CTaHuusx (PoHOBOro

MoHuTOpuHra B 2020 n 2021 rr.

CraHupa ONAzo OlMAto P20 P20
2021 . 2020 r. 2021 . 2020 .
TypyxaHck 0,234+0,018 0,242+0,044 0,792+0,014 0,786+0,033
YcTb-BbiMb 0,235+0,025 0,264+0,040 0,791+0,020 0,768+0,030
CbIKTbIBKap* 0,245+0,019 0,269+0,032 0,783+0,015 0,765+0,024
BoeiikoBo 0,260+0,023 0,257+0,037 0,772+0,025 0,774+0,028
MamatHoe 0,246+0,040 0,246+0,042 0,782+0,031 0,782+0,032
KypraH* 0,266+0,031 0,279+0,042 0,767+0,023 0,758+0,031
Xyxump 0,236+0,044 0,236+0,038 0,790+0,034 0,790+0,029
MpKyTCcK* 0,236+0,035 0,256+0,032 0,790+0,027 0,776+0,040
WagxaTmas 0,168+0,025 0,194+0,033 0,845+0,021 0,824+0,027
0-B [IMKCoH 0,239:0,018 0,227+0,011 0,788+0,014 0,797+0,008

CpaBHenue ocpenHeHHbIX 3a 2021 r. 3Hauenuit OIIA c 30-netneit Hopmoii OITA npuseneHo Ha
puc. 1.2.3.1.

3a HopMbl OITA npunumanuces cpennue 3HadeHus OITA 3a nepuoxn ¢ 1979 mo 2012 rr. U3
sTOro nepuoja Obutu u3bATHI 1983-1984 u 1992-1993 rr., xoraa Hambosiee CUIBHO MPOSBISLIOCH
BJIMSIHUE BYJKaHHYECKOTO a3po30Jii IMOocje HU3BepKEeHUH ByiakaHOB Oib-UndoH (ampens 1982 r.) u
[Munaty6o u Xancon (uroHb U aBrycT 1991 r.). @akTuueckuil nepuo] HaOMIOACHUN, IO KOTOPOMY
paccuuThIBAIMCh HOPMBI, cocTaBui 30 Jier.

B 2021 r. Ha Bcex paccMaTtpuBaembix cTaHuusx OITA Obuia cyleCTBEHHO HMXKE HOPMBI, 3a
UCKIItoueHueM cranuuu TypyxaHck, rae 3Hadenre OITA no cpaBHeHHIO ¢ HOpMOH He n3MeHunock. Ha
crannusx [lamkarmas u UpkyTck™® 3T0 CHUXKEHHE COCTaBHIIO MOYTH -12%. Takum 0O6pazom, MOXKHO
TOBOPUTH 00 OOIIEM CHHKEHHUU ONTHUYECKOro 3arpsizHeHust armoceps! B 2021 r. otHocuTensHO 30-
JIETHEN HOPMBI B paiioHax mpoBeieHHs (POHOBBIX HAOIIOIEHUH.

=
(=]
=
2
=
=2
=
=

HopmuposanHbie aHomanuu OMNA &
2021r. (%)

-12

-14

Puc. 1.2.3.1. HopmuposaHHbie aHomanuu OFIA (%) e 2021 2. omHocumernbHO MHO2011emHel HOPMbI

Ha puc. 1.2.3.2 moka3zaHbl BHYTPUTOJOBBIC M3MEHEHUS CpeaHeMecsdHbIX 3HadyeHuid OITA B
2021 r. Ha MApHBIX CTAHIIHSIX.

Ha Bcex craHmumsax HaOIHOIACTCs YBETUMICHUE ONTUYECKOTO 3aMyTHEHUST aTMOC(HEpbI B TEIUIBIHA
CE30H Iojia, YTO 0OYCIOBJICHO CBOOOIHOM OT CHEra MOJCTH/IAIONICH TTOBEPXHOCTBIO M €CTECTBEHHBIM
MOBBIIICHUEM TYPOYJICHTHOTO OOMEHa.

Kak mpaBuio, oOmiee 3amyTHeHHE artMocdepbl B TOpOJE MPEBBIIIAET TaKOBOE Ha
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COOTBETCTBYIOIIUX MapHBIX (POHOBBIX craHIusaX. Ograko 2021 . sBUICS UCKITIOYeHHEM. Bo-TIepBbIX,
Ha mape ctaHiuii Xyxup-UpKyTck*, s KOTOPOH CTeNeHb TOPOJCKOTO ONTHYECKOTO 3arpsi3HEHUs
aTMocQepsl BCerja MpeBbIlaa TaKOBOE Ha (POHOBOM cTaHIMU XYXKHUpP, PACIOIOKECHHOH Ha O-Be
OnbxoH (03. baiikan), B 2021 1. cpennemecsiunbie 3HadeHust OIIA B MpkyTcke™ B TeueHHe Bcero roja,
KpOMe arpesisi U HosiOps1, ObLITN HUXKe, YeM Ha cTaHIK XyxXup. B pesynbrate cpennue 3Hauenus OITA
3a BECh Ha0JIOJaTEeIbHBIN MEPHO OKA3aIUCh PAaBHBIMU.
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Puc. 1.2.3.2. ['0doseoli xod OFIA Ha napHbix hoHO8bIX cmaHyusix 8 2021 e.

OtaenpHble TpEBBINIEHUS cpeaHemMecsiuHbIX 3HaueHud OIIA Ha (QOHOBBIX CTAaHIMSX HaA
COOTBETCTBYIOLIMMH TopoackuMu 3HaueHusiMH OITA wnabmomamuce B 2021 1. M Ha JOBYX IpYrUx
MapHbIX CTaHNMAX. Tak Ha cTaHusaX Ycrb-BeiMp u  IlamsTHOe mom0oOHOE sBIEeHUE OBLIO
3a(pUKCHpPOBaHO B aBIYCTe€, HO B II€JIOM 3a BeChb HaOJIOAATENbHBIM mepuoj olliee 3aMyTHEHUE
atMocepsl B ropojax CeikTeiBKap* u Kypran® mnpeBocxoqmiio creneHb 3aMyTHEHUS Ha
COOTBETCTBYIOIIUX (POHOBBIX CTAaHIUAX Y CcTh-BoiMb u [lamsiTHoe Ha 4,2% u §,1% cOOTBETCTBEHHO.

MeXroJJoByr0 H3MEHYMBOCTh ONTHUYECKON IUIOTHOCTH aTMOC(epbl MOXHO OLEHHUTh 110
u3MeHeHno HopmupoBaHHBIX aHomanuit OITA (%) Ha Bcex (poHOBBIX cTaHIMAX ¢ Hadama 1970-x
rozoB u 1o 2021 r. (puc. 1.2.3.3).

Bpewmst nposenenus Habmroaenuit 3a OIIA MOXHO pa3enuTh Ha TPU MEPHOAA:

1 - Bpems ot Havana HaOmoJeHHH U 10 cepeauHbl 1990-x IT. MOXKHO CUUTaTh MEPUOJIOM
moJIoKUTENbHBIX aHoManuii OITA, 00ycIOBIEHHBIX Cepreil MOIIHBIX BYJIKAHUYECKHX WU3BEPKEHHH —
®ysro (1974), Onp-Unuon (1982) u IMunaty6o um Xamcon (1991). Ilocrne wu3BepkeHUN BYIKaHOB
[Munaty6o u Xancon (utoHb W aBrycT 1991 T1.), 3HaYeHUsS MOJOKUTEIBHBIX HOPMHUPOBAHHBIX
anomanuii OITA nocturanu 40-50%.

2 - Cepenuna 1990-X IT. - IPOMCXOJUT CaMOOYHINEHHE aTMOC(EpPbI, POCT MPO3PAYHOCTU U
YMEHBIIIEHWE  ONTHYECKOM  MIOTHOCTH  atMocepbl. IlocTemeHHO  MPOMCXOIUT  MEpPexo]
HOopMHpoOBaHHBIX aHoMmanuii OITA B o0sacTh OTpUIATENBHBIX 3HAYEHUH, 4YeMy CII0COOCTBOBAJIO
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COKpaIllEHUE MPOMBINUICHHOW aKTUBHOCTH B TIOCTIEPECTPOCUHBIC TO/IbI. Tak MpoI0JKaIoCch 10 KOHIIA
1990-x — wayamna 2000-pIX IT.
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Puc. 1.2.3.3. HopmupoeaHHbie aHomanuu OFA (%) Ha cmaHyusix pOHO8020 MOHUMOPUH2a

3 - Ilepuox mocie 2000-oro m 10 2021 T. BKIFOYHUTEIBHO MOXXHO OXapaKTepHU30BaTh Kak
NepuoJ, Korja Ha OOJbIIMHCTBE (POHOBBIX CTAHIMHM ONTHYECKOE 3aMyTHEHHE aTMoc(epbl ObLIO
MIOHMKEHO OTHOCHUTEIBHO HOPMBI, @ HOpMHUpoBaHHble aHoMaiuu OIIA B OCHOBHOM HpUHUMAIU
OTpULIATENIbHBIE 3HAYEHUs, JOCTUTAIOLIMEe Ha HEKOTOPhIX CTAaHUUSAX B OTAeIbHbIE rojsl -20%
(ITamsiTHOE, BoeiikoBo). B To ke Bpems, cyliecTBEHHbIE M10JI0KUTENbHbIE aHoManuu 3a 2000-2021 rr.
(8 2009 r. cBeime 15%) ObUIM 3aUKCHPOBAHBI JIUIIb HA CaMOW ceBepHOW (POHOBOI CTaHIUH YCTh-
Beimvb (Pecry6nmuka Komn).

N3MeH4YHBOCTh CPEeJHETO/IOBBIX 3HAYCHUH ONTHYECKOW IUIOTHOCTU aTMOc(epsl Ha OTACIBHBIX
pEeTHOHANBHBIX (DOHOBBIX CTAaHIUAX (MCKIIIOYAsi TOPOJCKUE) XapaKTEpU3yeT TUHAMUKY YPOBHS 0OIIEeTo
3amyTHeHHs atMocdeps! B iepuos ¢ 2000 o 2021 rr. (puc. 1.2.3.4).
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Puc. 1.2.3.4. ameHeH4yugocmb cpedHe20008bix 3HadeHul OFIA 3a 2000-2021 ea.

U3 puc. 1.2.3.4 cnenyert, uto 3a nepBoe aBauaruierne XXI Beka CpeHEero10Bble 3HAUCHHS
OITA mensunck B unTepBaine ot 0,2 no 0,3. JIumb Ha BeicokoropHoi cranuuu [llampxarmas ypoBeHb
OINTUYECKOTO 3arpsi3HeHus Obul HMKe, M cpenHerojosbie 3HaueHuss OITA BapeupoBamu ot 0,15 no

0,20. Cratuctuuecku 3HauuMbIX TpeHIoB OITA 3a paccmaTpuBaemblii mepuoj 3aQHUKCHPOBAHO HE
ObLII0.
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1.2.4. JnekTpUYecKUe XapaKTEePUCTHKH MPU3EMHOTO0 1051 aTMOChepbl

PaCCMOTpeHBI JaHHBIC COBMCCTHBIX I/ISMepeHI/Iﬁ rpaiuCHTa NOTCHIHAJIA SJICKTPUICCKOTO ITOJIA

atMochepsl V' U yACTbHBIX MOJSIPHBIX 3JIEKTPHUECKUX MPOBOAUMOCTEN Bo3myxa L+ u L-, BemonHeH-

HbIX Ha craHuuax Boeiikoso (B), OTMC Hpkyrck (1), OI'MC Bepxnee yoposo (B/l) (Ceepanos-

ckoii obmactun). O0Imas npoIoKUTEIBHOCT U3MEpeHnit B BoelikoBo coctaBuia 72 rof, B IpkyTcke -

62 ron, B Bepxuem JlyOpoBo - 64 roma. Habmonenus B BoeiikoBo, Upkyrcke u Bepxuem [lyGpoBo

BKJIIOYEHBI B IPOrpaMMy KOMITJIEKCHOTO ()OHOBOT'O MOHUTOpHHTa atMocdepsl ¢ 1980 r.

O0o001IeHHbIE TIO ce30HaM pe3yabTaThl u3Mepenuit V'c u LS 3a 2015-2021 rr. mpuBeneHs! B

tabmunax 1.2.4.1 u 1.2.4.2. B ckoOkax yka3aHbl MHHUMAaJbHbIC ¥ MaKCUMaJIbHBIC CPEIHEMECIYHBIC

SHAYCHUA UBMCPSACMBIX BCIIMYMUH 3a CC30H U I'OM.

Tabnuya 1.2.4.1. Ce3soHHbie (V'c), cpedHezodosbie (V'2) u cpedHeMecsiYHble MUHUMAasbHbIE U MakKcuMalsibHbIe

(8 ckobkax) 3HadeHusi V' (0aB/m) 3a 2015-2021 22. Ha cmaHyusix Boelikoso (B) u Mpkymck (M)

CraHums lo, Ve, V) Ve, (V)
u A 31Mma BecHa Jleto OceHb CpegfHee 3a rog
B 2021 11(10, 11) 10(9, 11) 9(7, 12) 11(10, 11) 10(7, 12)

2020 9 (7, 11) 10 (7, 12) 7 (6, 8) 9 (8, 10) 9 (6, 12)
2019 10 (9, 12) 2 (11, 13) 1 (10, 12) 12 (12, 13) 1(9, 13)
2018 13 (9, 17) 1 (10, 12) 7(7,7) 8(7,9) 10 (7, 17)
2017 12 (10, 14) 3 (11, 15) 18, 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) 1(9, 13) 10 (8, 13)
n 2021 13(13, 14) 12(7, 14) 5(4, 7) 9(7, 12) 10(4, 14)
2020 10 (10, 11) 7 (5,10) 6(5,8) 7(5,8) 7 (5, 11)
2019 8 H 8 H 6 (5, 6) 9 (6, 13) 8 (5, 13)
2018 11(10, 12) 9 (6, 11) 6 (5, 6) 7(7,7) 8 (5, 12)
2017 1 (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)

Tabnuua 1.2.4.2. Ce3soHHble (LC) n cpegHerogoseblie (LIN) 3Ha4yeHnst yaensHOM CyMMapHOW 3f1eKTPMYECKON Npo-
BoAMMOCTU Bo3ayxa ((pCm/M), MMHMMAarbHbIE U MakCUMarbHble CpeaHeMECAYHble 3HaYeHNs CYMMapHOWN anek-
Tpuuyeckon npoBogmmocTun LS (B ckobkax) 3a 2015-2021 rr. Ha cTaHuusax BepxHee [dybposo (B[), BoelikoBo

(B), MpkyTck (M)

Lc, (Ls) Lr, (Ls)
CraHums roa 31ma BecHa JleTo OceHb Cpeatee 3a ro
B, 2021 14(12 16) 13(12, 14) 14(11 15) 14(13, 14) 14(11,16)
2020 6 (15, 19) 4(13, 16) 5 (14, 16) 17(14 19) 16(13 19)
2019 2 (11, 13) 5 (13, 17) 6 (13, 19) 7 (16, 20) 5 (11, 20)
2018 4(12, 16) 3 (12, 14) 5 (15, 16) 13(10,14) 4(10, 16)
2017 13(13, 14) 3 (12, 15) 4 (14, 15) 17 (16, 17) 4(12, 17)
2016 19 (H) 17 (H) 6 (16, 16) 18 (14, 19) 7 (14, 19)
2015 17 (17, 17) 16 (15, 17) 7 (16, 18) 17 (14, 19) 7 (14, 19)
B 2021 14(12, 16) 15(14, 16) 21(17 25) 21(18, 24) 18(12 25)
2020 9 (19, 20) T(17, 24) 9 (17, 22) 0(19, 21) 20 (17, 24)
2019 5 (11, 16) 8 (15, 21) 9 (18, 20) 8 (17, 20) 18 (11, 21)
2018 6 (16, 18) 8 (14, 20) 019, 22) 9 (18, 19) 18 (14, 22)
2017 6 (16, 17) 8 (15, 21) 9 (16, 21) 8 (16, 20) 18 (15, 21)
2016 14 (11, 18) 17 (15, 19) 6 (14, 18) 8 (17, 20) 16 (11, 20)
2015 16 (12, 18) 18 (16, 20) 8 (16, 20) 20 (18, 20) 18 (12, 20)
" 2021 17(16, 18) 23(20, 24) 22(21 24) 27(26, 27) 22(16, 27)
2020 2 (19, 25) 28 (22, 32) 28 (27, 30) 27 (23, 30) H 26 19, 32)
2019 1(18, 24) 3(22, 25) 2 (20, 23) 28 (26, 33) 4(18, 33)
2018 9 (18, 20) 4(23, 25) 22 (19, 15) 25 (24, 27) 23 (15, 27)
2017 0 (19, 21) 23 (23, 24) 22 (20, 23) 25 (23, 27) 23 (19, 27)
2016 5 (13, 17) 0 (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)

MpumeyaHue k mabauyam 2.8 u 2.9: CpedHue 3a Ce30H 3HaYeHuUs, NoJlyyeHHble N0 AaHHbIM 3a 2 Mecaya, ommeydeHsbl 6yksol «H» (HenosHble), cpedHue
3Ha4yeHus 3a 200, BbIYUC/IEHHbIe N0 OAHHLIM MpPex Ce30HO08 OMMEYEHbI CUMBOJIOM «C».
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W3 npexncraBnennsix B Tabnuie 1.2.4.1 ganHpix HabmoAeHu# cienyet, uro B 2021 r. Ha cran-
uuu BoelikoBo 3HaueHus V' 3HAUMTENBHBIX U3MEHEHUH HE MPOM30IILI0, a Ha cTaHuuu MpKyTCK 1Mo
cpaBHeHU1O ¢ nepuoaoM 2015-2020 rr. 3HadueHust V' HE3HAYUTEIBHO YBEIUYHIIUCH.

Kak BugHO u3 Tabmuuet 1.2.4.2, 8 2021 r. no cpaBHeruto ¢ 2020 r. Ha BceX CTAaHIUAX 3HAYCHHS
LS ymenpumimcey v npuOIM3uiInch K 3Ha4eHusM 3a nepuog 2015-2019 rr.

Ha puc. 1.2.4.1 npeacrasnen ronosoit xon V' no cranuusm BoelikoBo u Upkyrck B 2021 r. B
cpaBHeHHHU ¢ 2020 r. ¥ ocpeHEHHBIM T'oA0BbIM Xoa0M V' 3a nepuon 2015-2019 rr. Kak cienyer u3
puc. 1.2.4.1 ce3onnsiii xox V' 3a 2021 r. Ha 00enX CTAHIHUAX MPAKTHYECKU COBIAIAET C OCPEAHEHHBIM
XOJIOM 3a MPEeAbIAYIIHNE FOJIBI.

Ha puc. 1.2.4.2 nokazan rogoso#t xon Ls o cranmusim Boelikoo, UpkyTck, Bepxuee [1yOpoBo
B 2021 r. B cpaBHeHuu ¢ 2020 r. u ocpeHEHHBIM IoJ0BbIM X0A0M Ls 3a nepuon 2015-2019 rr. Kak
cienyet u3 puc. 1.2.4.2 3nauenus Ls 3a 2021 r. Ha crannusx BoeiikoBo, Upkyrck u Bepxuee lydopoBo

ke, yem B 2020 r. 3a HCKJIFOUCHHUEM aBI'yCTa B CeHTA0ps B BoelikoBo.

BoeiikoBo HpryTcr
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Puc. 1.2.4.1. ['0doeoli xo0 V' no cmaHuusiMm ammocghepHo — anekmpudeckol cemu Boelikogo u VIpKkymck 8
2021 e. 8 cpasHeHuu ¢ 2020 e. Ha ghoHe ocpedHeHHO20 20008020 x00a V' 3a nepuod 2015-2019 ea.
LisemHbim ¢poHoM 0603Ha4YeHb! epaHulbl cmaHOapmHo20 OMKIOHEHUsT 0 om cpedHez20 3HavyeHus 3a 2015—
2019 ee.

Bepxuee ydporo Boeiikoso Hpryres
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Puc. 1.2.4.2. [0doeoli x00 Ls Ha cmaHyusix Boetikoso, Upkymck, BepxHee [ybpoeo u KOxHo-CaxanuHck
8 2021 e. 8 cpasHeHuu ¢ 2020 2. u Ha ¢hoHe ocpedHEeHHO20 20008020 x00a LS 3a nepuod 2015—-2019 za.
LisemHbim ¢poHOM 0603Ha4YeHbI e2paHuUlbl cmaHAapmHO20 OMKITOHEeHUST £0 om cpedHez20 3Ha4vyeHus 3a 2015—
2019 ea.
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1.3. XuMu4ecKuid cOCTaB aTMOC(EPHbIX 0CATKOB

1.3.1. 3arpsasHsonKe BelecTBa B aTMOC(EPHBIX 0CAAKAX
Tsskesbie MeTaJLIbI

Jl1s OLeHKH XapaKTepUCTHK 3arpsi3HEHUs] aTMOC(EpPHBIX OCAJIKOB ObLIH MCIOJIB30BaHBI PS/IbI
JMaHHBIX HaOmoaeHu# ¢ okTA0pst 2020 T. mo ceHTsaops 2021 1 (reodusnueckuii roxm).

CpenHeB3BelIeHHbIE TOAOBbIE (POHOBBIE KOHIEHTPALMM CBUHIA B aTMOC(HEpHBIX OCaaKax
cocraBmin: Ha Teppuropun Kaskaszckoro b3 — okono 0,4 mxr/m, Ha Ttepputopun IIprokcko-
Teppacnoro b3 okomo 3,5 Mkr/i, Ha Tepputopun Actpaxanckoro b3 okono 0,8 MKI/i, Ha TEpPUTOPUHA
Boponexckoro b3 okono 0,4 mMkr/im, Ha tepputopun Anrtaiickoro b3 (Sitmo) — okono 1,8 MKr/i.
CpenHeB3BelleHHbIE T0/I0Bble (DOHOBBIE KOHIIGHTpPAIMM CBHHIIA B aTMOC(EpHBIX OcCaJKax Ha
TEPPUTOPHUAX BCEX 3aMOBEJIHUKOB B pPAacCMATPUBAEMBIM MEpUOJ H3MEHsUIaCh HE3HAYUTENIbHO II0
CPaBHEHHMIO C YPOBHSAMH, 3a(MKCHPOBAHHBIMHU B TIpeabLaymem roay (tabm. 1.3.1.1, puc. 1.3.1.1).

Ta6bnuua 1.3.1.1. YpoBHM cogepXaHns 3arpsi3HSOLNX BELLECTB B aTMOCEpPHLIX ocadkax (OOHOBbLIX paiioHOB
no pesynbtatam HabntogeHun CKOM n cpegHerogoBbie KoHLeHTpauun 3a 2019-2020 rr.

Mepvo CBMHeEL, MKF/n Kagmum, MKr/n PTyTb, MKI/n
3anoseAHuK Ha6mzp,eﬂmﬁ /ManasoH 2020- /mManasoH 2020- /lManasoH 2020-
2021 rr. 2021 rr. 2021 rr.
KaBkasckui b3 1982-2021 0,19 - 69,0 0,4 0,010-49,0 0,09 0,001-224 0,48
E§”°KCK°'Teppac”b'” 1983-2021 0,2 - 696,0 3,5 0,009-200 0,24 001-800 0,40
AcTtpaxaHckui b3 1987-2021 0,05 -91,0 0,8 0,02-376,0 0,91
BopoHeckui b3 1989-2021 0,18 - 44,2 0,38 0,025-19,0 0,06 0,001-311,0 0,12
Anno 1998-2021 0,25 - 48,0 1,81 0,011-125 0,17 0,001-0,97 0,20
!CBHHEU,II et W

——] cHo-TeppacHeii B3

Puc. 1.3.1.1. "smeHeHue cpedHe20008bIX KOHUEHMpauul msiXesibix Memarisios 8 ammocgepHbIX ocadKkax
(Mmka/r) poHosbIx patioHog 8 2000-2021 e2e. (eeopusuyeckue e2.)
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MakcumManbHas cpeAHEMECsYHas KOHILIEHTpalMs CBHMHLIA B OCagKax Ha TEPPUTOPHUU
Kaskazckoro b3 ormeuanace B aBrycre 2020 r. B ocTaibHble Mecslpl KOHLEHTpalUs CBHUHLA HE
npeBblmana 1 MKr/i.

B Ilpuokcko-TeppacHom B3 cpennemecsynoe coaepkanne CBUHIA B aTMOC(HEPHBIX OCaaKaX B
OOJIBIIMHCTBE CIIydaeB HE MpeBbIlmano 2 MKr/i (8 mecsuen). MakcumanbHoe 3Hadenue (14,2 Mxr/m)
Ob110 OTMEUeHO B utoiie 2021 r.

CpenHeMecsuHble KOHLEHTPALUK CBUHIA HA TeppuTopuu ActpaxaHckoro b3 Haxogunuch Ha
ypoBHe Huxe 1 Mkr/a. Tonbko B utoHe 2021 1. cpenHemMecsyHasi KOHIIEHTpAIUs CBUHIIA gocturia 3,4
MKT/JI.

CpenHeMecsuHble KOHLEHTpaLUU CBUHIA Ha Tepputopun Boponexckoro b3 B 2020-2021 rr.
ObUIM HIDKE, YeM B IpeAbLAyIIre Toabl HaOmoaeHnid. Bee 3admkcnpoBaHHbIE 3HAUCHHS HAXOMIIUCH
Ha ypoBHe Hmke | MKr/a. B mapre paccmarpuBaeMoro roja coaep)kaHue CBHHIA ObUIO Hambolsee
BBICOKUM M3 MPEICTaBIEHHBIX U cocTaBmiio 0,73 MKr/m.

MakcumanbHOEe COjep)KaHMe CBHHIIA B OCagkax Ha Tepputopuu Adntaiickoro b3 010
ormeueHo B ¢espane 2021 r. (okoio 6,6 MKI/I), MUHHMAaJIbHBIC YPOBHU ObLTH 3a(pHKCUPOBAHBI B
nexabpe 2020 r. (menee 0,5 mkr/m). ComepkaHue CBHHIIA B aTMOC(EPHBIX OCaJKax Ha TEPPUTOPUU
ANTalicKOro 3amoBEAHMKA B PAaCCMATPUBAEMBIA MEPHOA HE IMPEBBIMIATIO 3 MKI/J 32 MCKIIOYCHUEM
sHBaps, ¢peBpaisi u mapra 2021 r.

CpenHeB3BEUICHHBIE TOMOBBIE (DOHOBBIE KOHIICHTPALWU KaaMHUs B aTMOC(EpPHBIX OCaKax
coctaBmwiu: Ha Teppuropun Kaskazckoro b3 — okomo 0,09 mkr/m, Ha Tepputopun IIpnoxcko-
Teppacaoro b3  okomno 0,24 mkr/n, Ha Tepputopun Boponexckoro b3 — okxomo 0,06 mkr/im, Ha
tepputopun Anraiickoro b3 (Sitmro) — 0,17 mkr/i.

CpenHeB3BeUICHHBIE TOIOBbIE (DOHOBBIE KOHIIEHTpPAIUS KaJMHUS B aTMOC(EpPHBIX OCaaKax Ha
TEPPUTOPHUSAX 3aMIOBEAHUKOB B pacCMaTpUBAEMbIl NEPUOJ COXPAaHUINCh Ha HU3KOM YpoBHE (Tali.
2.21, puc. 2.24).

Ha Tepputopun KaBkasckoro b3 koHIleHTpanuu KaJMus 3a pacCMaTpUBaeMblil reopu3nuecKuii
roJ Haxoauiuch B nuanaszone ot 0,005 mxr/n (oxts6ppb 2020 r.) no npumepso 0,1 mxr/n (urons 2021
r.).

B Ilpuokcko-Teppacuom b3 B anpene 2021 r. 6b110 3a()KCHUPOBAHO MOBBIIIEHUE CONEPKAHUS
KaaMusi B atMocdepHbIX ocajakax 1o 0,68 Mkr/in. Take 3HAuMTENbHO IOBBIIIEHHOE COJIEp)KaHHE
KaaMus B aTMoc(epHbIX ocankax (Bbiie 0,4 MKr/i) Ob110 3apuKCUpOBaHO B OKTI0pe U Hosiope 2020 T.
MuHnumanbHOe cojepKaHue KaaMusi B aTMOC(EpHBIX OcCajJKaXx B paccMaTpuMBaeMbll mepuoj ObLIO
3adukcupoBaHo B (hespasne u utone 2021 r.

Ha Ttepputopun Boponexckoro 3amoBeHMKA KOHILIEHTpAallMM KaJMHS BapbUPOBaIH
HE3HAYUTENIbHO U B OCHOBHOM He mpeBbimanu 0,07 mkr/n. Haumensiiee conepikaHue KaaMus B
aTMocepHbIX ocaakax Obu1o 3a¢ukcupoBano B Mae 2021 r., a makcumainbsHoe (0,15 Mxr/in) — B HOsIOpe
2020 .

Ha Tepputropun AnTaiickoro 3anoBeIHHKA COAECpPKaHMWE KaJMHS B PACCMaTPUBAEMBIN NEPHOJT
MOBBICUJIOCH 10 CPAaBHEHHUIO C MPEIBIIYIIMM TOJIOM W B OCHOBHOM (8 MecsIeB) HaXOJWIOCh B
nuana3one 3HaueHud a0 0,1 mkr/m. MakcumanbHas KOHIEHTpaius HaOmomanacek B Mapte 2021 r.
(0,94 Mxr/m).

CpenHeB3BelIeHHbIE T0/I0Bble (DOHOBBIE KOHIIEHTpPALMM PTYTH B aTMOC(EpHBIX OcajaKax
cocraBuian: Ha Tteppuropun Kaskazckoro b3 — okxono 0,48 wmkr/m, Ha Teppuropuu Ilpuoxcko-
Teppacnoro b3 — okono 0,40 mkr/m, Ha Tepputopun Actpaxanckoro b3 - okomo 0,9 Mkr/m, Ha
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tepputopuu Boponexckoro b3 okono 0,12 mxr/n, Ha teppuropun Anraiickoro b3 (Sitmo) — okomno
0,20 MKr/m.

Ha Tteppuropun KaBkasckoro b3 3HauMTENbHO NOBBILIEHHOE COJAEP)KAHUE PTYTH B
aTMoc(epHBIX ocankax ObuIo 3adukcupoBaHo B ¢epane 2021 r., a Takke B uroHe U utone 2021 r.
MuHMMaNbHOE COZIepKaHNe PTYTH B aTMOC(EPHBIX 0caikax ObuI1o 3aukcupoBaHo B ceHtTsiope 2020 r.

Ha Tepputopun IIpuokcko-Teppacnoro b3 moBbimeHHOE coiep)kaHre PTYTH B aTMOC(HEPHBIX
ocaakax O6bu10 oTMeueHo B mae 2021 r. (1,95 mkr/in). MuHnManbHOe 3HaueHHe ObUIO 3aUKCUPOBAHO B
ampese 2021 r.

Ha rtepputopun Actpaxanckoro b3 MakcuMaibHble KOHLEHTpPAIMM PTYTH B aTMOC(EPHBIX
0caJiKax OTMe4aauch B ssHBape u Mae 2021 r., a MuHuMainbHble — B anpeine 2021 r.

Ha Tteppuropun Boponexckoro b3 conmepxkanue pryTH B aTMOC(HEpHBIX OCagkax B
OONBIIMHCTBE MecAleB Haxoawinoch Hmwke 0,15 MKr/m, 3a UCKIIOUYEHHEM KOHIICHTpPALUi,
3aukcupoBanublx B ¢epae 2021 r (0,66 Mmkr/m). MuHMManbHas KOHLEHTpalus PTYyTH ObuIa
3adukcupoBana B aBrycte 2021 r.

Ha Ttepputopun Anrtaiickoro 3amoBeJHUKa COJAEp)KaHHWE PTYTH mnoijrojga He mpesbimano 0,1
MKr/11. MakcumanbHas KoHueHTpamus (0,65 mxr/m) nabmoganace B siuBape 2021 r. MuHuUManbHOE
3HaUEHUE cojepxkaHus pTyTy B ocankax (0,047 Mkr/m) 6610 oT™MedeHo B mae 2021 r.

CpenHeB3BEUICHHBIE TOJ0OBbIE (DOHOBBIE KOHIIEHTpAIlMM MEAM B aTMOC(HEpHBIX OCaaKax
cocraBmwiu: Ha Teppuropun KaBkasckoro b3 — okomo 1,4 wmkr/m, Ha Teppuropun IIprnokcko-
Teppacaoro b3 — oxomo 2,0 mxkr/m, Ha Tepputopuu Actpaxanckoro b3 - okono 1,6 Mkr/m, Ha
tepputopun Boponexckoro b3 - okono 1,7 Mkr/m, Ha Tepputopun Anraiickoro b3 (Siinro) — okoio
1,3 mxr/i (puc. 2.24).

Ha Tteppuropun Kapkasckoro b3 conmepkanre menu B aTMOC(hEpHBIX OCaaKax HAXOIWIOCHh B
OCHOBHOM B nuanazone a0 0,5 mkr/m. [loBbIIeHHBIE KOHIEHTpAIMH ObUTH 3a()UKCHPOBAHBI B HIOJIE
2021 r. (6onee 8 Mkr/im). MUHHMaIbHBIE KOHIICHTPAUU ObUTH 3a()MKCUPOBaHKI B siHBape u mae 2021
r.

Ha tepputopuu Ilpuokcko-Teppacnoro b3 munuMansHoe conepkaHre MeIu B aTMOC(EpHBIX
ocajkax Obu1o 3a¢ukcupoBaHo B utoHe 2021 r., a MakcumanbHoe — B Mapte 2021 r. (3,4 MKr/m).

Ha teppuropun Actpaxanckoro b3 conepxaHue Meau BapbHpOBaJO OT YpPOBHS Ipejena
oOHapyxeHust 10 5,8 MKr/ia. MakcumanbHOE CoJepKaHHE MeIu B aTMOC(EpHBIX Ocaakax ObLIo
orMeueHo B uwoHe 2021 r., a MUHUMaibHbIE 3HA4YeHHUs (Ha ypOBHE IIpenena OOHapyKEHHs)
perucTpupoBainchk B ceHTsiope 2021 r.

B Boponexckom b3 koHieHTpanuu mMenu BappupoBaiu B auamnazoHe ot 0,88 Mxr/m (uronib
2021 r.) no 4,3 mkr/a (utonp 2021 r.). [Ipu 3TOM, GOIBIIMHCTBO 3HAYEHUN HAXOAWJIOCH B JHAala3oHe
II0 2 MKI/1.

Ha Tepputopun AnTtaiickoro 3amoBeIHHKa ObUIO 3a(DUKCHPOBAHO 3HAUUTEIHLHOE TMOBBIIIICHUE
cojmepxkaHusi Menu B atMochepHbIXx ocankax (mo 4,4 Mkr/m) B utone 2021 T., a TakKe MOBBIIIICHHBIE
3HaueHus B (pepane-mapte 2021 1. (mo 3,3 Mkr/m). B ocTtamsHbIe MecsIbI paccMaTpuBaeMoro nmepuoja
coJiepKaHue MeIu B aTMOC(HEPHBIX OCaIKaxX HE MPEBbIIaIo 1,5 MKr/.

1.3.2. ®oHOBBII1 yPOBEHb HOHHOT0 COCTABA ATMOC(EPHBIX 0CATKOB

B cucremy I'moGanmpHolt cinyx0Obl atmocdepsr (I'CA) BMO Bxomsar 10 craHuumi,
pacrmpeieieHHbIX 1o AByM 30HaM: EBpometickas yacth Poccun (EUP) — VYcerb-Breimsb, [Ipuokcko-
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Teppacusiit Ouochepusiit 3anoBennuk (b3), Boponexckuit b3, Hlamxarmas um Kaskaszckuii b3;
Asnarckas yactb Poccun (AUP) — Typyxanck, Xyxup, Ilamsthas, Tukcu n Teprneit (Cuxors-
Anuackuit b3). [lonmonHUTENsHO OBUTH PAacCMOTPEHBI JaHHBIE MO XUMHUYECKOMY COCTaBY OCaIKOB
(XCO) cranmuu Ilpumopckas. B cootBerctBun ¢ pexomenaanneii BMO Ha GOJBIIMHCTBE CTAaHIHIMA
OTOMpaICh HEJENbHbIE TMPOOBI OCAIKOB, HA CTAHIMIX XYXHUp U THKCH — MecsyHble MpoOBI, a Ha
cranuuu [IpuMopckas — cyTouHbIe IPOOBI.

OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKOTro coctaBa ocaakoB (XCO) ¢onoBeix cranuuii B 2021
r., a Takxe 3a nepuon 2017-2021 rr. npencrasnens B Tabu. 1.3.2.1 u 1.3.2.2.

B 2021 r. cpenHeB3BenIeHHBIE 3HAUEHUSI MUHEPATU3AIMH O0CaIKOB (DOHOBBIX CTAHLUH B LEJIOM
no Poccuiickoit @enepanuu BapbupoBaid B mpenenax 3,4-14,1 mr/n. ManoMuHepaln30BaHHBIC
ocaaku (o 5 Mr/m) mpeumyliecTBEHHO XapakTepHbl i IIpmokcko-TeppacHoro B3, Xyxupa u
Cuxots-Amunckoro b3. Ocagku co cpenHEB3BEUICHHOW 3a roj MuHepaiau3anuend cpbime 10 mr/a
xapakTtepusl 11 AUP u nabmronanuce B [lamsarnom, Typyxancke, Tukcu u Ha cranimu [Ipumopcekas.

Tabnuua 1.3.2.1. CpegHeB3BeLLEHHble  KOHUEHTpauum WMOHOB W BenunuumHbel pH 1 ygenbHOM
anekTponpoBogHocTh (K) B ocagkax Ha CTaHUuusAX OHOBOrO MOHUTOpPUMHra, 2021 r.

SO4% cl NOs" | HCOs | NH4 Na* K* Ca% | Mg® M K
Cranuyua ME/n PH. MKCN’|/CM

EYP
YcTb-BbiMb 1,37 | 0,51 | 0,80 2,03 0,40 | 0,84 | 0,27 | 0,42 | 0,08 6,7 6,0 14,7
Mp1okcKo-TeppacHbii b3 0,91 0,41 1,02 0,16 0,28 0,13 0,10 0,31 0,05 3,4 53 10,9
BopoHexckui b3 1,91 1,25 | 1,64 2,13 0,51 0,81 | 0,46 | 1,03 | 0,13 9,9 5,6 22,8
KaBkasckuit b3 1,34 | 0,52 | 0,77 1,01 0,22 | 0,27 | 0,12 | 0,64 | 0,08 5,0 5,6 11,8
WaaxaTtmas 1,96 | 0,49 | 1,25 3,14 0,53 | 0,30 | 0,24 | 1,34 | 0,20 9,5 6,2 17,9

AYP
MNamsaTHas 2,82 1,34 | 2,05 3,67 1,09 | 0,87 | 0,65 | 1,26 | 0,31 14,1 | 5,9 29,8
TypyxaHcK 2,24 | 0,70 | 0,57 4,09 0,22 | 0,52 | 0,27 | 1,06 | 0,50 | 10,2 | 6,3 21,3
Xy*up 0,82 | 0,32 | 0,31 1,98 0,23 | 0,16 | 0,12 | 0,26 | 0,31 4,5 6,1 9,7
CuxoTa-ANMHCKMM B3 (TepHer) | 1,63 1,07 | 0,82 0,09 0,37 | 0,55 | 0,10 | 0,33 | 0,09 5,1 5,4 15,6
Tuken 2,75 3,23 | 0,48 0,60 0,30 | 2,18 | 0,52 | 0,53 | 0,32 | 11,3 | 5,5 22,9
Mpumopckas (EANET) 2,57 | 2,38 | 1,45 0,96 1,10 | 0,91 | 0,37 | 0,70 | 0,16 | 10,6 | 5,9 23,6

B 2021 r. mo cpaBHenuto c¢ mnepuogom 2017-2021 rr. ma EUYP, xpome VYcrb-Beimu u
Boponexckoro b3, Habmonanock yMeHblIeHHE MUHEpaIu3aluy ocagkoB — B cpeaneMm Ha 10%. Ha
AYP yBennueHne MuHepaau3aluu ocaakos npowusonuio B [lamstaoit u Typyxancke — Ha 41 u 26%
COOTBETCTBEHHO. CHI)KEHNE MUHEpaM3alluy MPOU30LLI0 B ocangkax Tukcu, TepHes u Xyxupa — B
cpennem Ha 25% (tabm. 1.3.2.2).

B wuonHOM OamaHce aTMOC(EpHBIX OCaIKOB OOJBIIMHCTBA CTAHIHMK MPeoOIIa aronuMu
MPUMECSIMH  SIBJSUTUCh: U3 aHUOHOB — THAPOKapOOHAT WM Cyinb(dar, U3 KaTHOHOB — KaJbLUN WM
Hatpuil. Jns [Ipuokcko-TeppacHoro b3 xapakrtepHo mnpeobiiaganue cyiabhaToB W HHUTPATOB B
ocagkax. B mopckom knumare (Tukcu) COOTHOIIEHHWE IpUMece B HOHHOM OajaHCe OCaIKOB
U3MEHSIETCA  BCJIEJCTBUE MHOIJA 3HAUYUTEIBHOIO MpeodsafjaHusi MOPCKOW  COCTaBJISIOLIEH,
CHOCOOCTBYIOUIEH YBEIMUEHUIO KOHIEHTPALUHU XJIOPUIO0B U HATPUS.
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Ta6bnuua 1.3.2.2. CpegHeB3BeLLUEHHble  KOHLUEHTpauuM MOHOB U BenunuuHel pH 1 yaenbHon
anektponpoBogHocTyh (k) ocagkoB cTaHUMIA OOHOBOrO MOHUTOPUHra, 2017-2021 rr.

S04> cl NOs" | HCOs | NH4" | Na* K* CaZ | Mg* M K
Cranuyua M/ PH. MKCN’\/CM
EYP
YcTb-BbiMb 1,10 | 0,45 | 0,84 2,40 0,48 | 0,47 | 0,22 | 0,61 | 0,06 6,6 5,9 13,7
Mpuokcko-TeppacHbil b3 0,96 | 0,46 | 1,06 0,23 0,28 | 0,16 | 0,14 | 0,34 | 0,06 3,7 5,3 11,5
BopoHesxckuii b3 2,08 | 1,00 | 1,78 1,21 0,46 | 0,65 | 0,48 | 0,74 | 0,11 8,5 5,5 21,1
KaBkasckuit b3 1,37 | 0,49 | 0,85 1,50 0,23 | 0,24 | 0,13 | 0,81 | 0,09 5,7 5,7 14,9
WaaxaTmas 1,68 | 0,49 | 1,46 3,76 0,64 | 0,24 | 0,27 | 1,39 | 0,17 | 10,2 6,2 18,1
AYP
MamatHas 2,24 | 1,26 | 1,43 2,09 0,57 | 0,82 | 0,54 | 0,81 | 0,22 | 10,0 5,9 24,8
TypyxaHck 1,67 | 0,64 | 0,59 3,08 0,20 | 0,51 | 0,28 | 0,68 | 0,42 8,1 6,2 16,5
Xyxump 1,07 | 0,37 | 0,39 2,39 0,19 | 0,20 | 0,19 | 0,37 | 0,41 5,6 6,2 14,2
CuxoTa-AnuHCcKuM b3 (TepHer) | 1,97 | 1,19 | 1,58 0,32 0,37 | 0,65 | 0,21 | 0,64 | 0,20 7,2 5,6 16,6
Tuken 2,69 | 5,17 | 0,50 2,44 0,41 | 2,60 | 0,64 | 0,60 | 0,34 | 16,3 5,8 30,5
Mpumopckas (EANET) 3,02 | 1,47 | 1,63 1,14 0,85 | 0,76 | 0,44 | 0,81 | 0,26 | 10,4 6,1 24,9

[IpocTpaHcTBEHHbIE M BpPEMEHHBIE WM3MEHEHMSI COAEpKAaHUS KOMIIOHEHTOB, BBbIPa)KEHHBIE
MUHepaln3anueil ocaakoB, 3HaunTeNnbHbl (puc. 1.3.2.1). HambGomnpmme konebaHusi MUHEpaTH3aIHH
XapaKTepHBI JUIsl 0caKoB THKCH BC€ICTBUE NHOTA 3HAYUTEIbHOTO BIMSIHUS HA XUMUYECKHUI COCTaB
MOPCKHUX a3po30sieil. MuHepain3anusi KOHTUHEHTAIbHBIX CTAHLIMM, PacloOKEeHHbIX Kak Ha EYP, Tak
n Ha AYP ompenensnace B OCHOBHOM COAEP)KaHUEM WJIH THAPOKApOOHATOB MUIIH CYIb(PaTOB.
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Puc. 1.3.2.1. ameHeHue cpedHeg3seleHHOU MuHepanu3sayuu ocadkos Ha EYP (a) u AYP (6), 2017-2021 ea.
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HaunGonpmme conepxanus ruapokapoonaroB B ocagkax EUP xapakrepns! quis ct. [llamkarmas
u Ycrb-Beivu. Jlmama3zon u3MeHEHHUs KOHIIGHTpalluu ruapokapOoHaTtoB B ocankax EUP B 2021 .
coctaBun or 0,16 (Ilpuokcko-Teppacubiit b3) no 3,14 mr/n (lamxatmaz). Crnenyer OTMETUTH
CHWDKEHHUE COJIepKaHMs ruapokapOoHaToB B ocaakax Kaskasckoro b3, mpousomemmee B 2019 1., u B
ocankax Ycte-Beimu, npousomenmee B 2017 r. IIpu atom B mepuoxa 2019-2021 rr. B KaBkasckom b3
u B 2018-2021 rr. B YcTb-BbiMu KOHIIEHTpaly rUApOKapOOHATOB OCTABAIUCH MPUMEPHO Ha OJHOM
ypoBHe 1 He npeBbimanu 1,0 u 2,0 Mr/i1 cooTBETCTBEHHO.

B nenom mns Bcex ¢oHoBhix craHuuii EUP mo cpaBHeHuro co cpenHum 3HaueHueM 3a 2017-
2021 rr., 3a uckiaoyenneM Boponexckoro b3, xapakTepHo CHIKEHUE COJIep:KaHusl THAPOKapOOHATOB
B ocankax. B Boponexxckom b3 3a mocnennue 5 et HaOmogaeTcsl TEHIACHIMS YBEIMUYEHUS
ruapokapOoHaToB — no cpaBHeHuto ¢ 2017 r. ux coaepxkanue B 2021 r. yBenuumiaoce B 5 pa3 u
coctaBmio 2,13 mr/i (puc. 1.3.2.2a).

Ha AYP BeicOkOe coaepkaHue THAPOKApOOHATOB B aTMOC(EPHBIX OCAAKaX XapaKTepHO
obbryHo Juia Typyxancka u IlamsTHoii, a nuanason koznebanust B 2021 r. cocraBun 0,09-4,09 mr/m.
Haubonbiiee cHuxeHre KOHLIEHTpauu ruapokapOoHaroB B 2021 r. 610 XapaKTEpHO AJS OCAJIKOB
Tepnest u Tuxkcu — B cpeHeM Ha 85% 10 CpaBHEHUIO C MpebIIyIUM rogoM (puc. 1.3.2.26).

KoHunenTpauus raipokapooHaTos,
MIAT

VeTb-BEIMB IIpHOKCKO- Boporesckui b3
TeppacHeiii B3

6.0

6)

KoHnenTpanua ragpokapooHaToB,
MIAT

O
el e
[=1[=]
e e

XyxHD TepHeH

Puc. 1.3.2.2. IameHeHue KoHUeHmMpauuu sudpokapboHamos 8 ocadkax ¢hoHOBbIX cmaHuul
EYP (a) u AYP (6), 2017-2021 ee.
* KpacHoU nuHuel rnoka3aHo cpedHee 3HadeHue 3a 2017-2021 ea.
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3a mepuox 2017-2021 rr. TeHICHUHUS YBEIWYCHUS COJACPKAHUS T'MIPOKapOOHATOB
Habmroanack ToabKO B ocankax Typyxancka. Ilo cpaBHenuio ¢ 2017 r. ux xonueHrpauus B 2021 r.
yBeIU4MIIach MpakTudecku B 4 pasa — ¢ 1,2 1o 4,1 mr/mn.

[IpocTpaHcTBEHHAs! HEOAHOPOIHOCTH CYNIb(ATOB MPOSBISAETCS MOBBIIICHHBIM X COJCPKAHUEM
B ocaakax AYP mo cpaBHenuro ¢ ocankamu EUP. B 2021 r. muana3oH KOHICHTpAIUU CyIb(haToB B
ocaakax EYP Bapsuposan ot 0,91 (Ilpuokcko-Teppacusiii b3) no 1,96 mr/n (ILlamkarmas), cocraBisis
B cpenneM 1,49 mr/n. Ha AYP muHMManbHOE coaepikaHue Cylb(aTroB HAOIIOJANIOCH B OCaIKax
Xyxupa (0,82 mr/m), makcumanbHoe — B ocaakax [lamstaoit (2,82 mr/m), a cpeaHee 3Ha4YCHHE
cocraBuiio 2,14 mr/i.

Haubonee cymectBenHoe yBenuueHue cyibdaroB B 2021 r. Mo cpaBHEHUIO C MPEIBIIYITIM
roJIoM MNpOsIBIIIOCH B ocajkax Ycrb-Beimu u Ilamsarnoit — mpumepno B 1,5 pasza, TypyxaHcke —
npumepHo B 1,3 paza (puc. 1.3.2.3). YBenuuenue coaepxkanus cyiabhaToB no cpaBHenuto ¢ 2020 r. B
npenenax 10-15% ormeueno B ocankax Kaskasckoro b3 u Illamxarmasa.

Haubonpmme xonebanust cynbpaToB HaOmomanmuck B ocaakax Tukcu u Ilpumopckoii. B
neproy 2017-2021 rr. B ocamkax 3THUX CTAHIIUH CPETHEB3BEIICHHBIC 32 IO/l KOHIICHTPAINH CYJIb()aToB
MOTJIM JocTUrath nopsaka 4,0 mr/i. B 2021 1. mo cpaBHEHHUIO ¢ MPOIUIBIM TOJAOM B OCaJIKax 00CHX
CTaHIIMI OTMEYAJIOCh CHMXKEHHE cylb(haToB — npumepHo Ha 30% B Tukcu u Ha 15% B [IpumMopckoii.
CHmxenue KoHIeHTpanuu cynbdaros Ha 30% BBISBICHO U B ocaakax TepHes.
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Puc. 1.3.2.3. NlameHeHune KoHUeHTpauum cynbgaToB B ocagkax hoHOBbIX cTaHumi EYP (a) n AYP (6), B
nepuwog ¢ 2017 no 2021 rr.
* KpaCHOW NUHWEN NokasaHo cpeaHee 3HaveHue 3a 2017-2021 rr.
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[IpocTpaHcTBEHHAass HEOJHOPOAHOCTb XJIOPUJOB TAaKXKE IPOSABISAETCS IOBBIILIEHHBIM UX
conepxkanueM B ocaiakax AYP mo cpaBHenuio ¢ ocagkamu EYP. MakcumanbHble KOHIIEHTPALUU
XJIOPU/IOB U HAaUOOJIbIIINE BPEMEHHbIE KOJICOaHUs XapaKTepHBbI U MpuOpexHoi cranimii — Tukcu. B
2021 r. B ocankax TuKcH KOHLEHTpauus XJopuaoB cHuzuiach Ha 40%, a B ocagkax IIpumopckoii u
Boponexckoro b3 — yBennuunace Ha 60% 1 25% cOOTBETCTBEHHO IO CpaBHEHUIO ¢ nepuoaoM 2017-
2021 rr.

Jnana3on u3MeHeHus HUTpaToB B ocankax B 2021 r. cocraBui ot 0,8 mo 1,6 mr/n va EUP u ot
0,3 no 2,1 mr/n Ha AYP. HecmoTpst Ha GoJiee BRICOKHME KOHIIEHTPAIIMH HUTPATOB B OCATKaX OTJCIBHBIX
cranuuiit AYUP (Ilamsarnas u Ilpumopckast), cpenHee ux coxaepkanue Bbimie Ha EYP. B 2021 r.
MaKCHMaJbHble KOHLEHTpAallMM HUTpaToB HaOmonanuch B Boponexckom b3 n I[amkarmase, B
[Mamstaoit u [Ipumopckoit. B 2021 r. koHueHTpanus HUTpaToB B TepHee cHu3MiIach 0ojee 4yem B 2
pasa Kak Mo CpaBHEHHUIO C MPEIBIIYIIUM T'OJI0M, TaK U €O cpeaHUM 3HaueHuem 3a 2017-2021 rr. (puc.
1.3.2.4). Haubomnbiiee yBenu4eHUE KOHIEHTPALMU HUTPATOB 1O cpaBHeHHIO ¢ 2020 r. mpOU301UIO B
ocankax [lamstaolt u Ycre-Boimu — B cpennem Ha 45%.

B nenowm 3a 5-netHuii nepro HanOoIbIINe KoJeOaHUsI HUTPATOB B 0CAIKaX OBUIM OTMEYCHBI B
Tepuee u Ilamsataoi. IlpakTudyecku Ha BceX (DOHOBBIX CTAHIMSIX, 32 WCKIIOYCHHEM [lamMsTHOM,
CPEIHEB3BECIIICHHAs] KOHIEHTpAIUsi HUTPATOB B ocaakax cHu3miack B 2021 r. mo cpaBHEHHMIO CO
cpennum 3HadeHueM 3a 2017-2021 rr.
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Puc. 1.3.2.4. \ameHeHne KOHLEHTpaLUmM HATPATOB B ocafkax OOHOBLIX cTaHumii EYP (a) n AYP (0),
2017-2021 rr.
*KpacCHOW NMHUEN NoKa3aHo cpeaHee 3HaveHune 3a 2017-2021 rr.
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Konnenrpanus amMmoHuss B ocaakax (DOHOBBIX CTaHIMI coctaBmia B cpeanem 0,4 mr/m.
Craenyer OTMETHTb, YTO MaKCHUMaJbHBIE CPEAHEB3BEIICHHBIC 3HAUYEHUs ObutM 4yTh Bhimie 0,5 Mr/im B
ocaakax EYUP u nHe mpespimanu 1,1 mr/m — B ocankax AYP. Haubonbiiee yBennueHue aMMOHHUSA B
ocajkax 1no cpasHeHuto ¢ 2020 r. npousonwuio B [lamsatHol u Ilpumopckoii — B 2,5-3 paza. OTmeudaercs
TPEH]I YMEHBIIIEHUsSI aMMOHHUs B Ocaikax Y cTb-BeiMu, rae ux conepkanue causuiocs ¢ 0,5 B 2017 r.
1o 0,4 mr/n B 2021 r. CHIkeHHMe aMMOHMS HaOJIIOJANIOCh Takke U B ocankax Tukcu u Tepues — B
cpenHeM B 2 pa3za o cpaBHeHuto ¢ 2020 r.

N3 xatnonoB B ocagkax EUP u AYP, 3a uckmodyennem Tukcu, npeodiiajgall NpeuMyIieCTBEHHO
KaJIbIIMM, MaKCUMaJIbHbIE KOHLIEHTpauu KOTOporo xapakrepHusl uis [llamxarmasa. B ocagkax Tukcu
CoJiep)KaHWEe HATpHUs BBIIIE TMPAKTHUYECKH B 2 paza IO CPaBHEHHUIO C OCTAIbHBIMH (POHOBBIMH
CTaHLMSIMHU.

ITpocTpaHCTBEHHBIE U BPEMEHHBIE U3MEHEHHUS XMMHMUYECKOTO COCTaBa OCAJKOB IPOSBISAIOTCA
n3menenneM pH. CpennesBemieHHble 3HaYeHHs pH ocagxoB (OHOBBIX CTaHIM, 32 HCKIIIOYCHHEM
[Tpuokcko-TeppacHoro b3, ObuTH OJIM3KM WK BEIIIIE PABHOBECHOTO 3HAYCHHUS (5,0).

Brinagenue BemiecTs ¢ ocagkamu. ['0/10Bble IOTOKHU 3arpsi3HAIOLIMX BELIECTB € aTMOC(EPHBIMU
OCaJKaMH pacCUMTHIBAIOTCS HAa OCHOBE JIAHHBIX [0 XMUMHYECKOMY COCTaBYy M HUX KOJIUYECTBY.
I'eorpaguueckoe pacnpeieneHue NOCTYIIEHHS BEIIECTB Ha €IMHUILY IIOIAAN MOXKET OTINYATHCS OT
pacnpe/iesieHnss KOHUEHTPalui 3TUX BEIIECTB, TaK KaK 3aBUCUT OT OOIIEH CyMMBI OCaKOB.

BenuunHa cymmapHbBIX BI@XHBIX BblmajgeHuil (P) 3arpsa3HAmoomyX KOMIIOHEHTOB Ha
OonbIMHCTBE (POHOBBIX CTAHIIMK B 3HAYUTEIBHON CTETIEHU OINPEEIIIeTCSI CyMMOM ocaikoB. BiaxHbie
BBINAJICHNS BEIIECTB BCETAa 0oJiee BRICOKME HAa CTAHIUAX C OOJBIINM KOJIMYECTBOM OCaiKoB. Tak, Ha
EYP makcuManbHBIE CyMMapHBIE BBINAJICHUS XapakTepHbl 00bryHO 17151 KaBkasckoro b3 u B 2021 1.
coctapuu 11,8 T/kM? mpu cyMMe BBIMABIIHX 32 rofi ocaakos 2382,1 MM, a Ha AUP — nns Typyxancka
(8,9 T/KkMTOx IpU CyMMe BBINABIINX 3a TOf ocaakoB 886,9 mm) u Ilpumopckoii (7,7 T/kM%Toa pH
CyMMe€ 0CaJIKOB 725,5 Mm).

Tabnuua 1.3.2.3. BeinageHune cepbl, a3ota n cymmbl MOHOB (P) ¢ ocagkamu, 2021 r.

_—_— o | S50 | NONO) | N9 | N P oy S/IN
T/KM?rop
EYP
YcTb-BbiIMb 530,4 0,24 0,10 0,16 0,26 3,53 1,7 0,9
MpuokcKo-TeppacHbii b3 708,8 0,21 0,16 0,15 0,31 2,38 0,9 0,7
BopoHexkckuit b3 490,6 0,29 0,17 0,18 0,35 4,56 1,1 0,8
KaBka3ckui b3 2382,1 1,06 0,42 0,41 0,83 11,8 1,0 1,3
WaaxaTtmas 660,5 0,43 0,19 0,27 0,45 6,06 1,4 1,0
AYP
MNamsaTHas 256,2 0,22 0,11 0,20 0,31 3,30 1,8 0,7
TypyxaHck 886,9 0,66 0,11 0,15 0,26 8,94 1,3 2,5
Xy*up 272,1 0,07 0,02 0,05 0,07 1,22 2,5 1,1
Npumopckas 725,5 0,62 0,24 0,61 0,85 7,66 2,6 0,7
TepHeit 826,9 0,41 0,14 0,22 0,36 3,80 1,6 1,1
Tuken 228,2 0,20 0,02 0,05 0,07 2,37 2,2 2,7

B OcJIoM, 3a IMOCIICAHUC 5 et HECMOTPA HA UBMCHCHHUEC MUHEpAJIU3AIl[U OCAAKOB, CYMMApPHBIC
BbIIIaACHUS BCIICCTB KOJIEOJIIOTCSA OKOJIO OOHOI'0 YpPOBHSA H, KaK IIPpaBHUJIO, HC IMPCBBIIIAOT 2,5
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1/xM*-rox B IIpuokcko-Teppacuom B3, 4 T/km?roz B YcTh-BeiMu, 5 T/kM? oz — B Boponeskckom B3 u
8 1/km>rox — B [lamkarmase.

Haubonpmmii wHTEpeC MNPEACTABISAIOT BBINAJACHUS KHUCIOTHBIX KOMIIOHEHTOB — CEpBbI
cynbdarnoii (S(S04%)) u cymmapuoro azora (YN = N(NOgz) +N(NH4")), 3Hauenus xoropsix 3a 2021
I. IpecTaBiIeHsbl B Tada. 1.3.2.3.
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1.4. 3arpsizHeHHe BO31yXa U 0CAJKOB COCMHEHUSIMU CEePbI U a30Ta 10
NaHHbIM cTaHuui MoHUuTOpUHIra EAHET

B pamkax BBINOJIHEHUS MpOrpaMM HaOMOJIeHUN MexayHapogHo CeTh MOHUTOpPHHTA
BBITIQJICHUSI KUCIOTHBIX 0cankoB B Bocrounoii A3zun (EANET) na Asuarckoii yactu Poccun ¢ 2000 r.
MOCTOSIHHO paboTaroT 4 CTaHIMM: TPU B peruoHe o03. baiikanm - Hpkyrck (ropoxackas), JluctesHka
(pernonanpHas) 1 Mouabl (ponoBas); onna B [Ipumopckom kpae — [Ipumopckas (peruonanbhasi). Ha
npotspkeHun Oosiee 20 et Tonbko craHiud EAHET mpenocTaBisrOT pe3yiabTaThl PETYJIspHOTO
MOHHUTOPHHTA COJEPKAaHUS 3arpsA3HSIONINX BellecTB B atMocdepe Ha AUP BHe ropoaoB.

ITo nanubiM u3Mepenuit B 2021 1. cpeiHErooBo€ COJIEpKaHUE ra30BbIX MPUMECEH B BO3yXe
MIPOJOJIKAIIO BO3pacTaTh MO CPaBHEHHIO C MPEAbLAYUIMMH roaaMu Toibko Ha ctanuusx EAHET B
peruone o3. baiikan. Cpennee conepxanue SOz Ha cTaHUUM JIMCTBSIHKAa 3HAYUTEIBHO IMPEBBIIIATIO
ypoBHHU, oTMeuaBirecss Ha apyrux cranuusx EAHET, Bo3pacras, kak u B npeasiaymme 10 ner, B
OCHOBHOM 32 CU€T BBICOKHMX 3HadyeHWi 3umoi. B 2021 1. mpomoimkano HaOIOIAThCS CHIDKCHHE
KOHIIEHTPAllUi a30T- U CEPOCOJEPKAIINX a’po30Jeil B IIEIOM Ha BCEX CTAHIMSX B PETHOHE 03.
baiikan, Ha craHuuM MOHIB KOHILIEHTpAlMM HUTPATOB ObUIM OJM3KU K YPOBHIO CPEIHEro
MHOTroJIeTHEro, a B [IpuMophe OTMEUEHO 3HAUMTEIHbHOE YMEHBbIIEHHE coaep:xkaHus cyinbdaroB. B
XMMHUYECKOM COCTaBE B3BEIIEHHBIX YaCTUIl HAMOObIIINE BKIAbI 32 BECh IEPUO/1 HAOIIOICHUS Ha BCEX
cranuusix EAHET Obimu xapaktepss! ams cynbhartos, onpenesstonmx 40-60% cocraBa aTMocepHbIX
aspo3osieil mo macce, oaHako B 2020-2021 rr. B IIpumMopckoM Kpae cojiepKaHHE a30TCOACPKAIIUX
coequHeHui npesbimano 50% (puc. 1.4.1). B balikanbckoMm peruoHe mpoaoiiKaiu CoOXpaHsaThes Ooee
HU3KHE KOHIEHTPALMU a’3pPO30JbHBIX COCAMHEHUH, MPH ITOM 3a BpeMs HaOIIOJeHUIl coaep)kaHue
MPAKTUYECKH BCEX OCHOBHBIX HOHOB B a3pP030JIX BO3/1yXa 3HAYUTEIbHO YMEHBIIHIOCH.
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Puc. 1.4.1. iameHeHue cpedHeeo XUMuU4eCcKoe2o cocmasa asposornel (Mka/m3) Ha cmaHuyusix EAHET e
X0s100HbIl (criesa) u mennbil (cripasa) nepuodsl no HabnwdeHusm e 2000-2021 ea.

B rogoBom xoze a’po3oinieit cynb(paToB U HUTPATOB HA PETMOHANBHBIX CTAHIIMSIX XOPOIIO BBI-
paXeH MaKCUMyM BO BTOPOH MOJIOBMHE XOJOIHOTO neproja. CpeaHece30HHbIe KOHIICHTPAlUU 00JTb-
IIUHCTBA BEIIECTB, COJAEPXKAIIUXCA B adpPO30JIsiX, MPOJOJKAIOT CHIDKATHCS Ha CTaHIUAX MOHABI U
JIucTBAHKA, U B LIEJIOM YpOBEHb 3HAYEHUN COXPAHSIICS HUXKE HM3MEPEHMI, KaKk B Hadaje repuojaa
Habmonenuit, Tak u B 2007-2011 rr. B MHOrONETHEM XO0J/ie¢ CPETHETOIOBBIX KOHIIEHTPALUNA cepo- U
A30TCOJIEPXKAIINX BEIIECTB B BO3AYyXE TAKXKE MPOJOJDKAET OTMEYAThCS CHIIKEHHWE WX 3HAYCHUH Ha
CTaHIUAX B pernoHe o3. baitkan mo cpaBHenuro ¢ 2015-2017 rr. 1 B 11€710M 3a Meproa HAOIIOIEHUH,

kpoMe SO2, JEMOHCTPUPYIOIIETO POCT KOHLEHTpAUi BTOPOM TOJ MOJAPSJ MOCIE CaMbIX HU3KHUX B
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2018-2019 rr. (puc. 1.4.2). B Ilpumopse nociie OTHOCUTEIBHO MOBBIIIICHHOTO COACPKaHUSI 3arps3Hs-
fomux BemiecTB B atMmocdepe B 2020 1. oTMEYaloCh CHUKEHHE UX 3HAYCHH 10 YPOBHEH KOHIIEHTpa-

uuu 2017-2019 rr., 4TO 3HAUNUTENHHO HIKE U3MepeHHBIX B 2013-2015 rr.
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Puc. 1.4.2. 3ameHeHusi cpedHux 20008bix KOHUeHmpauyuu coeduHeHul cepbl (creea) u asoma (cripasa)
8 8030yxe Ha cmaHyusix EAHET (mka/m®)

B 3umame Mecsnp roga Ha JlanmsHem BocToke HaOM01aeTCsl OTHOCUTEIBHO Majloe KOJIMYECTBO
ocagkoB, B nekadpe 2021 r. cymMMa BBITIABIIMX OCAJKOB COCTaBHJIA MEHEe 3 MM/MeC, OJJHAKO TaKOu
AHOMAJIBHOCTU (OTCYTCTBHSI OCAJKOB), Kak B Hauane roaa 2019 r., ve HaOmomanochk. B BeceHHUX
ocaJikax Hab01amochk 00Jee BHICOKOE cojiepkaHue cynb(aroB, B 2-3 pa3a BbIlIE, YeM B CPEIHEM B
JIpPYTUe MECSIBl TOJ1a; KOHIEHTpAIMd HHUTPATOB, KajJbIlMsg M aMMOHMS B TEYEHHE BCEro Troja
JTEMOHCTPUPYIOT MEHEE BBIPAKEHHBIN BHYTPUTO0BOM X0JI ¢ MUHUMYMaMH B JIETHHUE MecsIbl. Ha tore
BocTounoit Cubupu Takxke npociexUBaeTcs T010BOI X0 KOHIIEHTpAIUi MPaKTUYECKH BCEX BEILIECTB
C HauOOJIBIIMMHU 3HAYCHUSIMU B BECEHHUE U OCEHHE-3UMHHUE MECAIIbl, KpOME aMMOHUS, Y€l MAKCUMYM
OTMEYEH B aBrycre-Hayajie ceHTsOps. Ce30HHbIE M3MEHEHUS BBINNAJCHUIN BEIIECTB OINpPEAEISIOTCS
TJIaBHBIM 00pa3oM T'OZ0BBIM XOJIOM OCaJKOB, HO HE TOJbKO: HAauOOJbIINE TOTOKH OCHOBHBIX aHUOHOB
ormeuens! B [Ipumopse B anpene-nrone (NOs™ - 0,06-0,11 r/m? u SO4% - 0,16-0,17 r/M?) u B Hauame
ocean (0,14 u 0,15 r/M® s NOz™ u SO47, COOTBETCTBEHHO) TPH MAaKCUMaJIbHOM KOJIMUECTBE
BBITIABIIMX OCAJKOB B aBTYyCTe, KOrJa HaOMIOJAINCh 3HAYEHHUsS] BBIMAJCHUN, OJM3KHE K
cpennemecsiuabiM 32 2021 1. (puc. 1.4.3). Jnsa cranmuu EAHET JluctBsinka Ha0m101a710CHh
3HAUYMUTENIbHOE TPeo0alaHne JIETHUX BBIMAJCHUN MPAKTHYECKH 10 BCeM BerecTBaM: Ooisiee 85%
rOJI0OBOr0 MOTOKa Cylb(aTtoB U amMmMoHus, Oosee 63% HUTPATOB U KalbIMsl 3a TEIUIbIH MEepuoja Hpu
BBITIAJICHUH 3a ATOT MEPHOJ] 0KOJI0 84% TomoBOW CyMMBI OCaJKOB. B 11e10M To/I0BbIC BBINA/ICHUS B
2021 1. s cr. Jluctesuka u cr. Ilpumopckas coctaBmwmu aus cyabdaros 0,88 /Mm% u 1,39 r/m?,
COOTBETCTBEHHO, /uisi HUTpatoB 0,36 u 0,83 r/M?, ammonus 0,16 u 0,61 r/M?, uro st Baiikaibckoro
peruoHa Beime, yeM B 2020 1.
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KonuenTpauus

wNH4 «Ca

=NO3 « SO4

Puc. 1.4.3. 00080l x00 KOHUeHmMpayul (8epxHull) u ebinadeHuli (HUXHUU)

OCHOBHbIX KUCI0mMoobpasyrouux UoOHO8 ¢ ocadkamu 8 peauoHe osepa batikan (cm. JlucmesiHka, crieea)

u Ha [anbHem Bocmoke (cm. lNpumopckas, cripasa) e 2021 a.
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1.5. BelnmageHusi cepbl M a30Ta B pe3yJibTarTe TPAHCTPAHUYHOIO MEPEeHO-
Ca 3arpsA3HAIINX BO3IYyX BelleCTB.

['maBHyt0 poib B (POPMUPOBAHUM TPAHCTPAHUYHOI'O 3arpsi3HEHHUS BO3/AyXa M OCAJKOB UIPaeT
MEPEHOC BBIOPOIIEHHBIX B aTMoc(epy KHCIOTOOOpa3ylIIMX COSAMHEHUN, TJIaBHBIM 00pa3oM,
ra3oo0pa3HbIX OKCHJIOB cepbl M a30Ta. B xone nanbpHero mepeHoca B aTMochepe MPOUCXOTUT UX
XUMHUYEcKas TpaHcopmamusi 10 KHUCIOTHBIX MOHOB U (OPMUPYIOTCS BBINAJEHUS HA TEPPUTOPUU
COCEIHUX CTpPaH B BHJE KHUCJIOTHBIX OCaJKOB U CYXOrO OCaXKJIEHHUA a’po30Jjiel. MOHUTOpPUHT
TPAHCIPAHUYHOI'O 3arps3HEHUS] B PaMKax BBINOJHEHUS MEXIyHapoAHON «COBMECTHOH IpPOrpamMbl
HaOJIIOJIEHUsI M OLIGHKH pPAclpOCTpaHEeHMs 3arpsi3HUTENIe BO3AyXa Ha OOJbIIME PACCTOSHHS B
Esponie» (EMEII — Co-operative Programme for Monitoring and Evaluation of the Long-range
Transmission of Air Pollutants in Europe) B 2021 r. mpoBoamiicsa Ha ueTbipex ctaniusx EMEII,
pacrojoKEeHHBIX B ceBepo-3anagHoM peruone Poccun (SIauckocku, [Tunera) u B LeHTpaibHOM YacTu
EBponeiickoit Poccun: Jlanku (ror MockoBckoii o6actu) u JlecHoit 3anmoBeaHuk (TBepckas 06acTs).
OcHoBHble u3MepeHuss mo mnporpamme Mouutopunra EMEIL mpeacraBistor coboi perynspHbId
aHallM3 COJAEpKaHMsI B BO3JyXe M aTMOC(EPHBIX OCAJKaX OCHOBHBIX XHMHUYECKUX COCIUHEHUH,
OTIPECTSIONUX KHUCIOTHO-IIENOYHONM OanmaHc BbimageHuid. [lo pesymbraraM 0OpaOOTKH TOJIOBBIX
MacCHMBOB JaHHBIX HAONIOJEHUN [UIsi PAiOHOB pa3MEIICHUS CTAHLIMUKA OLEHEHBl BEJIUYHUHBI
aTMoc(epHBIX BBINMAJEHUN Cepbl U a30Ta, OOpPa3yIIIUX MPUOPUTETHBIE KHUCIOTOOOpa3yIoIIne
COE/IMHEHMUSI.

[Tpu ucnonbp30BaHUK TPAAUIIMOHHOTO aHAJIN3a CTENICHH 3aKUCICHHS aTMOC(HEPHBIX OCAAKOB IO
BennunHe pH, mokasarenro KOHIIEHTPAIMK CBOOOTHBIX HOHOB BOJIOPOAA, HEOOXOUMO YUUTHIBATh, UTO
OH TaKXe XapaKTEepPU3yeT COOTHOLIEHHWE AaHUOHOB 3aKUCISAIOIIMX COCIUHEHUM U IIEeJIOYHBIX
HEUTPATU3YIOIINUX KaTHOHOB, 00pa3yroIIMXCcs U aOCOpOUPYEeMbIX B OOJIAYHBIX CIIOSAX B XOJI€ MepeHoca.
Ha 3T0 cooTHOIIIEHNE BIUAIOT KaK IPUPOJIHBIE, TaK U aHTpornoreHHble ¢pakTopbl. Ocaaku, 0TOOpaHHbIE
Ha ctaHuusax EMEII, B OonbIIMHCTBE CllyyaeB MOKHO OTHECTH K MPUPOJHO-HEHTpanbHbIM (5 < pH <
7). PacnpeneneHure noBTOpsseMOCTH HaOIOJaBIINXCsl 3HaUeHUH pH CyTOYHBIX OCaJIKOB B pa3iMyYHBIX
JMarna3oHax Xxapakrepa KuciaoTHocTH (Tabm. 1.5.1) moka3zeiBaet, uto B 2021 r. kucisle ocanku ¢ pH <4
MIPAKTUYECKH HE HAOIIOIATKCh; Ha BCEX CTAHIUSAX MOBTOPSIEMOCTh BBIMIAJCHUH aTMOC(EPHBIX 0CAIKOB
c pH ot 5 o 6 npessiana 48-50%.

Tabnuua 1.5.1. PacnpegeneHne M3MepeHHbIX 3HAYeHW nokasaTens KucnoTHocTu (ed. pH) no avanasoHam

Xapaktepa 3akucrneHus atmocdepHblX OCadKoB B panoHax pacrofioXeHus poccunckmx ctaHuui EMEIN B
2021r.

CTaH?;.ﬂC(‘”:f;DOTa’ pH MMHMManbHoe pH MakcmMmanbHoe cpep/:ll,-IHee <4 'a'gljﬂ5np06 Bgft qunasoHeéJ I-|’7% >7
AHUCKOCKH, 69 4,53 6,84 5,41 0 5 56 39 0
MuHera, 65 4,63 7,69 5,45 0 8 48 37 7
JNlecHon, 56 4,19 7,01 5,04 0 33 53 13 1
JaHkun, 55 3,95 7,94 4,94 1 36 50 12 2

[To naHHBIM MHOTOJIETHUX HAOIIOACHUH Cylb(aT-HOH OCTAETCS TOMUHUPYIOIIUM KHUCIOTHBIM
aHMOHOM B COCTaBe MOHHOIrO OayaHca atMoc(hepHbIX ocaakoB ais Bcex cranuuii EMEII, ero Bkmazg
cocraBiseT 17-31%, ogHako BKJIa[pl HUTPAT-MOHA U MOHOB aMMOHUS TAaKKE€ TOBOJIBHO CYLIECTBEHHBI
— 7-15% un 10-22%, cootBercTBeHHO. CpeHeroioBas KOHIEHTpalus Cyab(paTHOM cepbl B OcajKax B
2021 r. coctaBuna 0,25 mMrS/im Ha ctanuuu SlHuckocku, 0,36 mrS/m Ha cranuuu ITunera, 0,26 mrS/n Ha
cranuuu JlecHoit 3amoBennuk, 0,43 MrS/m Ha cranumu [Jlanku (B paiione Ilpuoxcko-TeppacHoro
O6uocdepHoro 3anopenHuka). IlpocTpaHcTBeHHOE pacrpeseseHne CoepKaHue HUTPATOB B OCAJIKAX
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MIPAKTUYECKH COBIAJIO C paclpelesieHueM, XapaKTepHBIM A Cylb()aToB: HAaUMEHbIIee 3HAYCHUE
cpenHerofoBoi koHmentpamnuu cocrapmio 0,06 mr N/m Ha crannuu SHuckocku (Mypmanckas o01.);
I0KHEee, Ha TeppUTOPHsX Oojiee HU3KHMX IIHPOT, BAAIM OT NPOMBIIUICHHBIX PAliOHOB M KPYIHBIX
ropojoB (cranuuu [Innera m JlecHo#l 3amoBENHUK) COAEp)KAHUE HUTPATOB KOJIEOAIOCH B Ipeaesax
0,12 - 0,15 mrN/m, a na cranuuu Jlanku Bospocino no 0,23 mrN/m. Jlnama3oH BapbUpOBAHHS
KOHIIEHTpAllMii HOHOB aMMOHHUS B ocankax coctasui 0,29 - 0,45 MrN/m, uto Bbite, yem B 2020 r., Kak
U JUIS HUTPATOB. BO BHYTPHUTOJOBOM XO0/i€ MaKCHMaJlbHbIE KOHIIEHTPALMU CyIb(PaToB B palioOHAX
cranuuii EMEIl naGmionanuce B BeCEHHMH M OCEHHUM MEPUOJBI, NMPHU IMPEBHIICHUN 3HAYCHUN B
XOJIOJIHBIN Tiepuo OoJiee yem B 3 pa3a 1Mo CpaBHEHHUIO ¢ TeribiM. Hanbosee BbICOKast KOHIICHTPAIUS
HUTPATOB U MOHOB aMMOHHMSI B OCaJIKax TaKXe HAOII0Janach B XOJIOJHBIA MEPUOJ TOAA, OTpakas
BAOXHYIO DPOJIb IEPEHOCa BBHIOPOCOB AHTPOIIOTEHHBIX HMCTOYHHKOB TNPH (OPMHPOBAHUU YpPOBHEH
COJIEpKaHus a30TCOAEPKAIINUX COSIUHEHUN B OCa/IKax.

BennunHa BeINaeHUl COEAMHEHHM Cepbl M a30Ta Ha IMOACTUJIAIOIIYIO IMMOBEPXHOCTHh HAET
BO3MOYKHOCTh OLIEHHTH CTEIEHb OIACHOCTH BO3JCHCTBHS 3arps3HEHUs] aTMOC(eEepbl Ha COCTOSHHUE
OKpY>Karolen cpeapl. B 1oirocpoyHoii nepernekTuBe n30bITOYHOE MOCTYIUICHHE ITUX BEIIECTB MOYKET
MPUBECTH K 3aKUCJICHHUIO IOYBEHHBIX PAcCTBOPOB M YXYAILIEHHWIO CBOMCTB HOYBBL. BblnaseHnue
3arps3HSAIONIMX BEIIECTB W3 arMocepsl Ha TMOACTWIAIONIYIO IOBEPXHOCTh IMPOUCXOIUT C
aTMOC(EpHBIMU OCaJKaMU (BJIAXKHBIC BBITIAJICHUS) U TIPU OCAXKICHHUH (ITOTJIOIICHUH) BEIIECTB B BUJIC
ra3oB M a3po30JbHBIX 4acTull (cyxue BbimajgeHus). [1oTOk BIaXHBIX BBINAJAEHUN cepbl U a30Ta
(HMUTpPAaTHOrO ¥ aMMOHHUITHOI0) Ha IOJCTUJIAIOIIYIO0 TOBEPXHOCTh OIPENENSIETC UX COJEP)KaHUEM B
ocaJKkax M KoiuyecTBOM nocieaHux. [Ipm sTom KoneOaHUs KOHLIEHTpalMil OCHOBHBIX HOHOB B
aTMOC(epHBIX OCaZKaX MOTYT OBITh MEHBIIE, YeM H3MEHYHBOCTH CYMM BBINAJAIONINX OCAIKOB,
0CcOOEHHO /ISl MEXKTO/I0OBBIX BapHAIMi CE30HHBIX U TOAOBBIX 3HAUCHHM.

PaccuntanHble 10 CpeIHEB3BEIIEHHBIM KOHIEHTPALUSM WU MECSYHBIM CyMMaM BBINABIIUX
OCaJIKOB BEJIMYMHBI BJIIAKHBIX BBITIAJICHUN N7 pailoHOB cTtanuuii coctaBuiau B 2021 r.: 0,15-0,29 u
0,17-0,46 T/M? B TOJ JUIS CEpBl M CYMMAapHOTO a30Ta COOTBETCTBEHHO. IIOTOKH BIIAXKHBIX BBITIAICHHIA
Cephl M a30Ta B 3UMHUN NEPHOJ ObUTH CYIIECTBEHHO HUXKE, YeM B JIeTHUH. [loyis aMMOHUIHOTO a30Ta
coctaBmia 10 60% OT CyMMapHOTO BIIaYKHOTO BHITIAZICHUS a30Ta.

MHorosieTHHE BapUalliy BBIMAJIEHUIN CBSI3aHbI C MEXI0/10BOM U3MEHUYUBOCTHIO CYMM OCaJ/IKOB
(BapmamM WX MECSYHBIX M TOJOBBIX BEJIMYMH MOTYT COCTaBUTh JCCATKH MPOIIEHTOB OT
CPEIHEMHOTOJIETHUX 3HA4YEHM), a Takke C JAMHAMHUKOW BBIOPOCOB 3arps3HSIOMIMX BEIIECTB B
atMocdepy B crpanax EBpombl. WMaenTtudukamus ponau mocienHero (axropa SBISIETCS BaXHOM
3amauert EMEII, Tak kak OJXHOW W3 LeJIel ITPOrpaMMBbl SIBJISIETCS. MOHUTOPHUHT, PE3yJIbTaTbl KOTOPOTO
MPU3HAIOTCS MOJATBEP)KJIEHUEM 3(PPEKTUBHOCTH NMPEANPUHATHIX COTIACOBAHHBIX IMPUPOIOOXPAHHBIX
Mep B crpaHax-yuyacTHuUIax KonBeHmuu u B EBpome B menom Juisl yiaydlleHHs] COCTOSHUS
OKpy>karolel cpenbl. MI3MeHeHne 3HaueHNi TOJJOBBIX BBINAJEHUI cephl U3 aTMOC(EPHI C OCaTKaMHU Ha
poccuiickux ctannusx EMEII npencrasneno Ha puc. 1.5.1. IIpu otHOCHTENHHO OOJNBIION Bapuanuu
TOJOBBIX 3HAUEHUH MOXHO OTMETUTh OTCYTCTBHE BBIPA)KEHHOTO YMEHBIIEHHS CYMM BIIAXKHBIX
BbINaJICHUH 3a mepuop aerctBus ['ereboprckoro nportokona (moamucad B 1999 r.) ¢ He3HaYUMBIMU
XapaKTepUCTHUKaMHU JIMHEHHOro TpeHjaa. Pe3ynbTaThl pacdyera MHOTOJIETHUX BBINQJACHUNH CyMM
HUTPATHBIX 1 AMMOHUIHBIX COCMHEHHM C OcajKaMu mpeacTaBieHsl Ha puc. 1.5.2. B memom B 2021 T.
OTMEYEHO YyMEHbIIEHHE BBINAJCHUNA, KaK Cepbl, TaK M a30Ta C OCaJKaMH Ha BCEX POCCHUUCKHX
cranuusix EMEIL.
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Puc. 1.5.2. MHozonemHue 8binadeHusi cyMMapHO20 azoma (HUumpamHo20 U aMMOHUUHO020) U3 ammocgepsbi
¢ ocadkamu Ha cmaruyusix EMETT (e N/m%/200)

Jns XapakTepUCTHKHA CTENEHU 3SKOJIOTMYECKON OIMACHOCTH, BBI3BIBAEMOM MMOCTYILJICHHEM
M30BITOYHOTO COJIEPIKAHMS KHCIOTOOOPA3yIONINX BEIIECTB U3 aTMocdepsl, B Tporpammax KoHBeHIHN
EDK OOH (Bkmtouass EMEII) ucnonb3yercst cpaBHEHHE aTMOCQHEPHBIX BBIMAJEHUN C YpOBHSMU
KPUTHYECKUX HArpy30K, PACCUUTAHHBIX C Y4ETOM YYBCTBUTEIBHOCTH IMOYB K IMOTOKY BEILIECTB W3
aTMocdepsl B YacTH HM3MEHEHUS WX CBOMCTB B JIOJITOCPOYHOM MEPCIEKTUBE MPH YCJIOBHH, YTO
9KOCHUCTEMBI MOTYT BBIJIEPKUBATh BO3/CHCTBUE KOJIMYECTBA MOJKUCISIONINX BhIMAJACHUN 0€3 KaKkoro-
6o ymiepOa. BemuynHbl KPUTHUYECKUX HATPY30K OLICHEHBI JUIsl Pa3HBIX TeorpauiecKkux paiioHOB C
HCMOJIb30BaHueM MeToandeckux pexkoMenmanuii EDK OOH, ognHako i a3oTa OHH  SIBJISIFOTCS
OpUEeHTUPOBOYHBIMU. [locTyrenne u3 arMochepbl pacCYUTHIBAETCS B BUJIE OOMINX (CYMMBI CyXUX U
BJIQXXHBIX) BBITIAZICHUN BCEX XHUMHYECKUX COCIWHEHUU CEepPhl M a30Ta, MPH ATOM COTJIACHO paHee
BBIIIOJIHEHHBIM OLEHKaM i1 poccuiickux ctaHuuii EMEIT Bknag cyXux BBINQJEHHN COCTaBIISET
okosio 40% ot obmux st cepsl U okosio 10% s azota. [locmenHee MOXKHO CUMTATh HECKOIBKO
3aHM)KEHHOM OILIEHKOM, IOCKOJIBKY IIporpaMma MOHHUTOPHHIa Ha poccuiickux craHumsax EMEII ne
BKJTFOYAET M3MEPEHUs ra3000pa3HON a30THON KUCIOTHI, aMMHaKa U OKCHJIOB a30Ta.

CpaBHEHHE TOJIOBBIX BBINMAJICHUA CEPHl 1 CYMMapHOTO a30Ta ¢ ocagkamu B 2021 r. v 3HaYCHUI
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KPUTHYECKUX HArpy30K I10 3TUM 3JIEMEHTaM I PaliOHOB PACIIOJIOKEHUS CTAaHLIMM, IIPEACTABICHHBIX

B Ta0i. 1.5.2, mO3BOIISAIOT CAENATh BBIBOJI, UTO BBIMIAJCHHS CEPBI OCTAIOTCSI CYIIECTBEHHO HIKE YPOBHS

KPUTHYECKUX HArpy3oK JJjs 3alafHblX M LEHTpaJbHBIX pailoHOB Poccuu, HO OJM3KM WM MOTYT

IMPCBLIIATH (B OTACJIBbHBIC I‘OI[LI) T'paHUIbI PAaCYCTHBIX 3HAUYCHHUH KpUTCPUA B CCBCPO-3alla/IHbIX YaCTAX

EYP. [Ins a3ora Ha ceBepHbIX craHuusax EMEIl cymmapHble BbIafieHUs] Takxke ONM3KU K

KPUTHYECKHM 3HAUCHHSIM, @ B HEHTPAJIBHBIX pailoHaX NMPHOIM3HINCH K HUKHEH T'paHHIle MHTEepBaa

KpUTCpus, 410 ABJIACTCA TPCBOXHBIM CUTHAJIOM C YYCTOM CYIICCTBYHOIIUX TCHZ[eHI_[I/Iﬁ HU3MCHCHUA

BBINA/ICHNI a30Ta € 0CaJIKaMH K pOCTy I'oJl OT roJia.

Tabnuua 1.5.2. CpaBHeHne cyMMapHbIX BNaxHbiX BoinageHun B 2020 r. 1 KpUTUYECKMX Harpy3oK cepbl U a3oTa
B panoHax pacnosioXeHnst pOCCUUCKNX ctaHumn EMET

BnaxkHble BbinageHMa u KPUTUYHECKHE HArpy3kn ANA

BnaxkHble BbinageHua u KPUTHUYECKME Harpy3kun AnAa

CraHuma cepbl, I S/M2/rog asota, r N/m?/rog
Bbinagexus Harpysku Bbinagexusa Harpysku
AHMCKOCKM 0,26 0,32-0,64 0,45 <0,28
MuHera 0,15 0,32-0,64 0,17 <0,28
JlecHomn 0,19 1,6-2,4 0,46 0,56-0,98
JaHKn 0,29 1,6-2,4 0,38 0,56-0,98
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1.6. ®oHOBBII YPOBEHb BBINAICHUI CePbl M a30TA 0 JAHHBIM O 3arpsis-
HEHUHU CHEKHOIO0 MOKPOBa B peruoHax Poccuiickoin Deaepauuu

CeTh MOHUTOPHUHTAa XUMHUYECKOTO cocTaBa cHexxHoro mokposa (XCCII), neiictByromas ¢ 1980
I., IOCTaBJISIeT JaHHbIE KaK M0 XMMHUYECKOMY COCTaBYy, Tak U MO (PU3NYECKUM XapaKTEPUCTUKAM CHe-
rOBOM BOJIbI, OTOOPAHHOI Ha CHETOMEPHOM MapIIpyTe.

Pabota o onpeneneHuio 3arpsA3HeHNs CHEXHOIO MMOKPOBA Ha CETH BKJIIOYAET J[Ba dTara: 0TOOp
po0 ¢ uxX NMepBUYHON 00pabOTKOM Ha THIPOMETEOPOJIOTUYECKUX CTAHIUAX U aHAIU3 MPO0 B XUMUUE-
CKHUX JJaOOpaTopHsiX.

Ot60p npoO MPOU3BOAUTCS OAMH pa3 B TOJ Ha CTAIIMOHAPHBIX CHETOMEPHBIX MapIIpyTax Me-
TEOCTAHLIUN B MEPHOJ] MAKCUMaJIbHOTO HAKOIUICHHUS BjIaro3amnaca B CHEre, BMECTE C MPOBEICHUEM H3-
MEpPEHHUI MIIOTHOCTU CHEra, BHICOTHI CHEXKHOT'O ITOKPOBA U BiIaro3anaca Ha CHErOMEpHOM MapIIpyTe.

AHanu3 nmpo0 CHEKHOTO MOKPOBA MPOU3BOJIUTCS B CETEBBIX U MEXPErHOHAIbHBIX J1a00paTOpu-
ax YI'MC. OnpenensitoTcsi KUCIOTHOCTh (BOAOPOAHBIN MoKazaTenb pH), 31eKTponpoBOIHOCT M KOH-
LEHTPALUg OCHOBHBIX MOHOB THJIPOXMMHYECKOrO COCTaBa MPHUPOAHBIX MPECHBIX BOJ, U3 KOTOPHIX B
0630pe pencTasieHsl cynbdars (SO427), autpats! (NO3”) n ammonnii (NH4").

CeTb MOHUTOPHHIa XMMUYECKOTO COCTaBa CHEXKHOTO MokpoBa B 23-x YI'MC 1o cocTosiHHIO Ha
1 suBaps 2021 r. coctosna u3 544 cHeroMepHbIX MapuipyToB Ha 523 mynkrax HaOmonenuit (ITH),
pacnosoKeHHbIX B 68 cyobekTax PO.

[To mpuyMHEe OTCYTCTBUS YCTOWYMBOTO CHEKHOTO MOKPOBa 3a mepuoj 3uMHero cezona 2020-
2021 rr., or60p Mpod He MPOU3BOIUICS HAa 3HAYUTEIBHBIX TEPPUTOPHSX F0Ta U B HEKOTOPHIX PErHOHaX
ceBepo-3anaaa Epponerickoii yactu Poccuu (EUP).

B 0630pe npexacrapnens! nanueie 176 ITH, B KOTOpBIX CyMMa KOHILIEHTPAILMi OCHOBHBIX HOHOB
(cynbdaToB, HUTPATOB, aMMOHUS, XJIOPUIOB, KaJlWs, HATPUS, MarHus, KalblHs) B 3UMHHI MepuoJ
2020-2021 rr. He npeBbimana 15 mr/n. (pucynok 1.6.1). B paGore He yuutsiBanuce qanuslie [1H ¢ He-
MIOJIHBIM COCTaBOM HMOHOB, M3MEPEHHBIX B abopatopusx YI'MC, a Takxke ¢ KpaTKOBPEMEHHBIM TEpH-
0JI0M 3aJIeTaHusl yCTOMYMBOI'O CHEKHOTO TOKPOBA.
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Puc. 1.6.1. [1H ¢ cymmol uoHoe meHee 15 ma/n. 8 3umHul nepuod 2019-2020 za.
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ITH, Ha KOTOpPBIX CyMMa MOHOB HE MPEBBIIIAET (JOHOBBIX 3HAYCHUN, OTHOCUTEIHHO PaBHOMEp-
HO pacrnpezaeneHsl o teppuropun EBpomelickoii yactu Poccum u rora Asumartckoil wactu Poccun
(AYP). Ha rore u 3amane EUP B 3umunmii mepuon 2020-2021 rr. CHEXHBIN TOKPOB TUOO OTCYTCTBOBAI
MOJTHOCTBIO, JINOO HAOMIOANCS B TEUEHUH KpaiiHe HENPOI0JKUTEIBHOTO CPOKa, HEJJOCTATOYHOTO IS
MHTEpIIpeTalMM JaHHbIX 3a Bech 3UMHMI nepuoi. Ha ceBepubix tepputopusix AUP cers I1H kpaiine
paspexena. B KamuarckoM kpae 1 Ha OMIDKalIInX K HEMY TEPPUTOPUSX, ITOABEPTaIOIINXCS BIUSIHUIO
aTMOC(EpHBIX BBINAJICHUH BCICACTBHE BYJIKAaHUYECKOH NEATEILHOCTH, CyMMa KOHIEHTPAIMi OCHOB-
HBIX MOHOB CTa0MiIbHO mpeBbimaeT 15 mr/a. JJanasie monutopunra XCCII na 6onpmei yactu [1H,
HaXOJAIIMXCS BOJIU3U KPYIHBIX TOPOJOB U MPOMBIIUIEHHBIX LIEHTPOB P®, B 30HaX TpaHCIPaHUYHOIO
NepeHoca U B MpUOPEKHON 30HE MOKA3bIBAIOT CyMMY MOHOB BBIIIE 15 MI/JI. M MpU aHAJIM3€E TAKXKEe HE
YUUTBIBAOTCS.

Bce 176 TTH pacrnipenenenst o teppuropuu 43 cyonektoB PO, 1y KOTOpHIX ObLIa paccuyuTaHa
MHTEHCUBHOCTb BBINIAJECHUS CEPBl U a30Ta, COJEPKALIMXCA B CHE)KHOM IOKpPOBE. JTO 3HAUYEHUE pac-
CUMTBIBAJIOCH i1 Kaxkaoro IIH kak nmpousBeneHne KOHUEHTpAMM HOHA M BJIaro3araca, JIeJEHHOE Ha
BpeMs 3aJIETaHUsl YCTOHYMBOTO CHEKHOTO IMOKPOBA, M OCPEIHEHHOE ISl KXKIOT0 U3 CyOBEKTOB (Tabd-
muna 1). [okazareny MHTEHCUBHOCTH BbINA/ICHUS a30Ta HA CHEXKHBIM MMOKPOB OBLIM paccuMTaHbl JJIs
CYMMbI HOHOB HUTpaTa U aMMOHHSI.

B 3umnmii nepuon 2020-2021 rr. Ha GomblIel YacTU TEPPUTOPUU CTPaHbl IOTOKU CEPHI C aT-
MochepHBIMU ocafkamu coctaBumu Menee 20 kr/km>-mec. HecmoTpst Ha otceB ITH ¢ cymmoii HoHOB
BbIIIE 15 MI/J1., MOBBIIEHHAs! MHTEHCUBHOCTD BBITIAJICHHS CEPhl HA CHEXHBIN MOKPOB ObLJIa OTMEUEHa
B Pecnybmuke Xakacus (42 kr/km>Mmec.), B Psasanckoit (44 kr/xm?wMec.), Caxammuckoit (55
kr/km>-Mec.) 1 CBeptoBekoii (59 kr/km?-Mec.) obnactsx, B [lepmckom kpae (48 xr/km>Mmec.) u B Pec-
ny6nuke Bamkoprocran (81 kr/km%Mec.).

B 3umnuit nepuon 2020-2021 rr. Ha 60 % Tepputopuu P® nokaszarenb HHTEHCUBHOCTH BbIIa-
JIeHHS a30Ta HaXoauTcs B peaenax 10 - 15 kr/km2-mec.

Campble BBICOKME 3HAYEHMS] HHTEHCUBHOCTH BBINAJICHUS a30Ta CpPeld paccMaTpUBaeMbIX B 00-
30pe cyonexToB P® mokassiBaror permons EUP: Kemeposckas o6macts (26 kr/km>Mec.), Bonoros-
ckast 06macTh (26 kr/xm?-Mec.), n Uysamckas Pecriy6mmka (28 kr/km?-Mec. ).

Kapra-cxema pacnpenenenus nokasarens pH B cyobekrax P® nana mo moiHbsIM JaHHBIM 523
ITH mouuTopunra XCCII B 3umunii nepuon 2020-2021 rr. (pucynok 1.6.2).

Ha 6onee yem 80% tepputopun PO cpennemecsunbiii mokaszarens pH mo pernonam B 3uMHHI
nepuoa 2020-2021 rr. Haxoauics B npezaenax 5,5 — 6,5 en.

N3 paccmatpuBaembix B 0030pe cyOnekToB mokaszarenu pH = 5,0 — 5,5 nabmrogatorcs B Jle-
HUHrpajackoil 1 HoBropoackoit obnacTsx.

3nauenus pH B auanaszone 5,5 — 6,0 xapakTepHbl AJIs LIEHTPAJIbHBIX U CEBEPHBIX PETMOHOB Ha
EYP u AYP, B pernonax Ha nobepexnsix CesepHoro Jlenosuroro u Tuxoro okeanon. /luanazon pH
6,0 — 6,5 HaOro1aeTCcst HA KOHTHHEHTAIBHBIX TEPPUTOPHSX tora PO mpakTrueckn Ha Bcel MPOTSHKEH-
HOCTH CTpPaHBbI, a Takke B eHTpe EYP.

N3 paccmatpuBaembix B 0030pe cyOobekToB nmokazarenu pH 6,5 — 7,0 na EUP Oputnt oTmMeueHbI B
Camapckoii oomactu, a Ha AYP — B HoBocuOupckoit, Mpkyrckoit o0acTsax u B AJNTaiicCKOM Kpae.
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Ta6bnuua 1.6.1. NIHTEHCMBHOCTbL BbiNaZeHus cepbl 1 a3oTa B permoHax P® B aumHuin nepuog 2019-2020 rr.

CybbekT PO Kon-so NH MHTEHCMBHOCTb BbiNageHWst Ha CHEXHbIN
MOKPOB, Kr/kM?-Mec.
Cepa O6wwui asot

AnTancknin kpan 3 21 21
Awmypckasi obnactb 7 9 8
ApxaHrenbckas obnactb 12 10 11
Bonoroackas obnactb 6 14 26
3abarkanbckuii kpaw 1 1 1
WpkyTckas obnactb 8 18 10
KamuaTckun kpam 5 8 19
KemepoBckasa obnactb 2 30 26
Kuposckas obnactb 2 11 15
KpacHospckui kpam 10 26 5
JleHuHrpagckasa obnactb 6 3

MaragaHckas obnacTb 4 22 18
MypmaHckasa obnactb 14

HeHeuknin aBTOHOMHbIN OKpYr 6

Hwxeropoackas obnactb 3 11 22
HoBropopckasa obnactb 2 9 6
HoBocubupckas obnactb 4 27 20
Owmckast obnactb 2 12 15
OpeHbyprckast obnactb 2 16 6
MeH3eHckas obnacTtb 1 9

Mepmckun kpan 1 48 12
Mpumopckun kpan 10 33 16
MNckosckas obnacTtb 1 3

Pecny6nuka Antan 1 21

Pecnybnuka bawkopTocTaH 1 81 22
Pecny6nuka Bypsatus 4 11 5
Pecny6nuka Kapenus 8 12 12
Pecnybnuka Komu 7 12 11
Pecny6nuka Caxa (Akytus) 4 7 3
Pecnybnuka Xakacus 2 42

Psi3aHckasi obnacTtb 1 44 22
Camapckas obnactb 1 32 13
CapartoBckas obnactb 3 10 10
CaxanuHckasa obnactb 2 55 13
Ceepanosckas obnactb 2 59 13
Tomckas obnacTtb 4 20 19
TiomeHckas obnacTb 3 8 10
YaomypTckasi pecrnybnuka 1 7 14
YnbsiHoBCkasi obnactb 1 9 11
XabapoBckuin kpan 5 3 8
XaHTbl-MaHcuinckuin aBToHOMHbIV OKpyr - KOrpa 8 7 13
YyBaLuckas pecrnybnuka 1 23 28
Amano-HeHeuknin aBTOHOMHbIV OKpYT 5 7 12

N
(o]



130°8

6 2020 2021 ee.

Kposa

Puc. 1.6.2. pH cHexHoe0 o,

47



2. lIOYBA U PACTUTEJIBHOCTb

2.1. ®oHOBOE cOep:KaHMe 3aTrPSA3HSAIONINX BelleCTB B MOYBAaX M PacTH-
TeJbHOCTH OMOC(EPHBIX 3aMI0BETHUKOB 10 JAHHBIM CeTH CTAHIUN KOM-
IJIEKCHOT0 ()OHOBOI0 MOHUTOPUHIA

HenpeprsiBHOE (DYHKIIMOHUPOBAHHE CETH CTAHLUUN KOMIUIEKCHOTO (OHOBOIO MOHHUTOPHHTA
(CK®M) mno3Bisier obecrieynBaTh IOJNYyYEHUE PENPE3CHTATHUBHBIX JAHHBIX O TEKYIIUX YPOBHSX
HAKOIUICHUS TPUOPUTETHBIX SKOTOKCMKAHTOB B HA3€MHBIX 3KOCHCTeMaX (POHOBBIX TEPPUTOPHUIL
Poccun, a Ha mexayHapogaom ypoBHe ceTh CKDOM BxoauT B cuCTeMy TJI00aJIBHOTO MOHUTOpPHHTA
okpyxatomei cpeasl «The Global Environment Monitoring Systemy», MpoBOAWMOTrO MOJ 3TUAOH
IOHEII. TITomumo »3toro, CK®M (3a wuckmouennem Amnrtaiickoro b3 (Sinro)) BKItOYeHBI BO
Bceemupnyto cets Ouochepusix pesepsatos (bP) KOHECKO.

J171s 321K THI TOCTOSIHHBIX MPOOHBIX MITOMAA0K cTaHuit KOM OoT MMIaKTHBIX aHTPOIIOT€HHbBIX
BO3ICHUCTBUI pa3innyHOro pojaa (ObITOBast NEATEILHOCTh YEIOBEKA B KPYIMHBIX HACEJICHHBIX MYHKTaX,
BBIOpOCHI M CcOpOCHI 3arpsi3HSIONIMX BEHIECTB MPOM3BOACTBEHHBIMH MPEANPUATUSIMU, BHECCHHE
CPeACTB XMMH3ALMU B TOYBBI CEILCKOXO3SHCTBEHHBIX YTOAWH, NEATEIBHOCTh TOPHOAOOBIBAIOIIMX
MPOU3BOJICTB M T.M.) UX MECTOMOJOKEHUE TMPUYPOUCHO K 0CO00 OXpaHsSEeMbIM MPUPOIHBIM
TepputopusM — 6nocepusiM 3anoenHukam (b3) n mannonansaeM mapkam (HIT) Poccnu, xotopsie
pacrojoKeHbl B OCHOBHBIX IIMPOTHBIX MPUPOAHBIX 30HAX U O0JACTAX BBICOTHOM MOSCHOCTU
(puc. 2.1.1).

Py LB, 40 60 B0 100'120°  soctocy OF (pwmmea 180" x sonamy of [pweed '
SR N - "X ACeppupral Aea08HTHA OKEAN—~Q. 5

=

QT 0 X R

NMPUPOAHBLIE 3O0HDLI

B ApKTuHeckue nyCcTbiHu [ ] Cwmewannwe neca | NonynycCroinm
Tynapa [ | Wupoxonucreesnsie neca [ nNycroibm
Necorynapa Necocrenw B CySrponukn
Tawra Crenu ] TopHbie TeppuTopun

Puc. 2.1.1. MecmononoxeHue CKOM: 1 — HIT CmoneHckoe Noosepbe, 2 — [Npuokcko-TeppacHbili 63, 3 —
Boporexckuli b3, 4 — Kaskasckuli b3, 5 — AcmpaxaHckul b3, 6 — Bormkcko-Kamckuli 63, 7 — Anmadickuti 63
(Adno), 8 — bapeysuHckuli 63, 9 — KomaHdAopckuti P

Ha onopubix momankax CK®M kaxzasle 3-5 JIeT O pOTALIMOHHOW CXEME OCYILIECTBIISIETCA
oTOOp 00pa3loB MMOYB W JIOMHHAHTHBIX BHJIOB PACTUTEIBHOCTH JIPEBECHOTO, TPaBSHUCTO-
KYCTapHMYKOBOIO M MOXOBOro sipycoB. CMemiaHHble 00paslbl IMOYB OTOMPAIOTCS C Y4YETOM
tpedoBanuit 'OCT 17.4.3.01-2017 «Oxpana npupoasl. [Toussr. O6mme TpeboBanust k 0TOOPY MPooO»,
I'OCT 17.4.4.02-2017 «Oxpana upupozasl. IlouBsl. Metoabl or6opa M MOATOTOBKU MpPOO s
XUMHAYECKOTO, OaKTepHOJIOTHYECKOT0, TelbMHUHTOJOrHYeckoro aHamu3a» u ['OCT P 58595-2019
«ITouBbl. OT6OpP MP0o6» METOJOM KOHBEpTa». B TpaBIHUCTBIX OMoOreoneHo3ax MpoOOOTOOp MOYB
NpoM3BOAHUTCS ¢ Toromany 100 M? U3 BepXHETO MHHEpPAIBHOTO CJI0s Ipoduis Ha rnyouHy 10 cMm, a B
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apeBocTtosix — ¢ rmiomagu 2500 M> U3 TOPU30HTA JIECHOM TIOACTUJIIKM WM W3 HIKEJICKAIINX
MUHEpaJIbHBIX TOPU30HTOB Takke Ha riyouny 10 cm. Cpeanue mnpoObl JOMUHAHTHBIX BHUOB
PACTHTENHHOTO MOKPOBA WJIM CMEIIAHHBIE TIPOOBI TPABOCTOS OTOMPAIOTCS C TOM K€ IUIOMAAH IO
GbpakuusM: JHCTBa M XBOS JIEPEBbEB, HAJ3€MHAs YacTh TPaBSHUCTO-KYCTAPHUYKOBOTO IOKPOBA,
cTeOIM U TUCTHSI MXOB.

OnpenenseMbIMA  TTOKa3aTesIMU  (POHOBOTO 3arpsi3HeHUs MOYB M pactuteabHocTH CKDOM
SIBJISTIOTCS TSDKEJIbIE METaJUThl — Kaamuid, cBunel, menb (Cd, Pb, Cu), a Takke cTOWKHE OpraHMYECKUE
BemectBa — 0en3(a)mupeH, AT (mo cymme uzomepon) u ' XI'L] (o uzomepy y-I'XT'LY). ITpu aTOM, 110
naHHbIM BeemupHoii opranusanueii 3apaBooxpanenusi, Cd, Pb u 0co0o onacHbie necTuiinapl BXOAAT B
cnucok 10-TH caMbIX OMACHBIX XMMHUYECKHX BELIECTB, INIO0AIbHOE paccesHUue KOTOPBIX HaryoHo
BJIMSET Ha 3/I0POBBE YEIOBEKA U SKOJOTUUECKOE COCTOSIHIE HA3EMHBIX 9KOCUCTEM.

Donosoe codep.m‘anue 3ACPAZHAIOULUX 6enuiecme 6 noueax

3a mocnenuuii S-netHuil nepuoxa HabmroneHuit Ha CKOM BelWYHMHBI CONEPKAHUS TSHKEIBIX
METAJUIOB B BEPXHUX T'OPU30HTAX IOYB B LEIOM ObUIM ONM3KM K HAOIIOJAaeMbIM B IPEIbLAYIILYIO
NEeKagy M HUXKE, 4YEM CPEIHEMHUPOBBIE KIAPKU 3JIEMEHTOB B KOHTHMHEHTAJIbHOW 3E€MHOWM KOpE,
ycranoBiennbie A.Il.Bunorpagossim (1962), 3. Xy u C.I'ao (2008), H.A.I'puropseBbim (2009) (Tabm.
2.1.1), a Take JPYrMMH UCCIenoBaTeIsIMH. Takum o00pa3oMm, TI00aTbHONH METaUIN3aluu
IIOBEPXHOCTHBIX T'OPU30HTOB TIOYB (POHOBBIX TEPPUTOPUHA 1O CpPAaBHEHHIO C XapaKTEpHBIM
AJIEMEHTHBIM COCTAaBOM TOpPHBIX MOPOJ He oTMmedaercs. OTHOCUTENBHO NOBBILIEHHBIM CpelIHUN
pEeruoHabHbII YPOBEHb BaJIOBOTO COAEP)KaHUS COSAMHEHUI CBUHIA B TOPHBIX OYpBIX JIECHBIX OYBAX
KaBkasckoro b3 00ycnoBiieH Te€oXMMHMUYECKOH crienuanu3anueil MaTepuHCKUX TI'PaHUTO-THEHCOBBIX
nopos  Anbnuiicko-I'MManaiickoro ckiagyaToro 1mosica, OOOTallleHHBIX XaJbKOQWIBHBIMH U
CUAEPOPHUIIBHBIMU 3JIEMEHTAMHU.

B mnnaHe 3KOJI0rM4ecKOro HOPMHUPOBAHMS TEKYLIME CPEAHHME YPOBHU HAKOIUIEHHS B IIOYBAaX
CK®M coeauHeHuii CBHHIA, KaJAMHUd M MeAM B NOJABJSAIONIEN Macce ONpOOOBaHHBIX IOYB
CYHIECTBEHHO YCTYNAIOT BEIWYMHAM IIPENEIbHO- U OPUEHTUPOBOYHO-AONYCTUMBIX KOHLEHTpaLUn
(ITAK u OJIK, COOTBETCTBEHHO), YTO XapaKTepu3yeT (OHOBBIH YPOBEHBb 3arpsi3HEHHsS] Ha3eMHBIX
skocucteM Poccum kak nomyctumselil. Bmecte ¢ Tem, 3a mocienHue 5 ser HaOdroAeHUI B MOYBax
Baprysunckoro b3 0buto 3adUKCHPOBAHO CIOPAIUYECKOE MOBBIIMICHUE COACPKAHUSA COCIMHEHHUI
KaaMus 10 BenuuuH, npessimarommx OJIK mus kucnplX CyriavMHHUCTBIX MOYB. B memom, B mouBax
CKO®OM peructpupoBajioch CyIIECTBEHHOE BapbHUPOBAHUE BEITUYUH BAJIOBOTO COJCPKAHUS TSKEIBIX
MeTauioB. [IpeBbleHNs] MaKCUMAaIbHBIX BEIMYMH KOHLIEHTPAIMH CBHHIIA HAJ MUHUMAaIbHBIMHU ObLTH
0COOEHHO 3aMETHO BbIpakeHbl B nouBax [Ipmokcko-TeppacHoro b3 u Boponexckoro b3; kaamus — B
nousax [Ipuokcko-Teppacnoro b3, Boponexckoro b3 u baprysunckoro b3; menu — B mousax HII
Cwmonenckoe Iloozepre, Ilpuokcko-Teppacnoro b3, Aunraiickoro b3 (Aimo) u baprysunckoro B3.
OHM MOTyT OTpaxaTb cilydau NMpoOoOTOOpa B YCIOBHSX YBEIMUYEHMsS AHTPOIOT€HHOW HAarpy3kd Ha
HazeMHbIe SKocucTeMbl LleHTpaibHOTO (eiepaibHOTO OKpyra — MPOMBILIUIEHHO Pa3BUTOTIO PErroHa ¢
MOBBIIIEHHON TIOTHOCTBIO HACEJEHMs, a TakKe Ha KOMIIOHEHTHI NMpHpoJHOW cpeabl CuOupckoro
(benepanbHOro OKpyra, Ijie akTUBHO BeJETCs 100bI4a U nepepaboTka METAIIIMYECKUX PYA MOJIE3HBIX
HCKOIIAEMBIX.

MexronoBoe BapbUpOBaHME IOKa3zaTenei, O€3ycIOBHO, BO MHOTOM  OIpelesieTcs
€CTECTBEHHBIM IPOCTPAHCTBEHHBIM BapbHPOBAHHWEM CBOMCTB ITOYB Ha IJIOMIAKaX MpoOooTOOopa, 4To
TpeOyeT sl YCTAaHOBJEHHS BPEMEHHBIX TPEHJOB 3arps3HEHUs TIOYB TSKEIbIMH MeTaJUIaMU
MIPOBE/ICHUS HETIPEPBIBHBIX HAOIIOIEHUH.

Copepxanne B mnouBax CK®OM cTOHKHMX OpraHudyeckux 3arpsi3HuUTENed TJI00albHOIO
paccesHUSI B OCHOBHOM XapaKTepU3yeT MX SKOJIOTMYECKOe COCTOSHME Kak OnaromonyuHoe. Kak
MPaBWJIO, B TMOBEPXHOCTHBIX T'OPU30HTAX BBISABIISIIOTCS JIMILIb CJIEAOBBIE KOJIMYECTBA OPraHMYECKHX
MOJITIOTAHTOB, KOTOPBIE CYIIECTBEHHO MeEHbIIe ycTaHOBIEeHHbIX 3HaueHud IIJIK. Tak, ycpennenHoe
congepkanue B mnoyBax CK®OM nHambosiee 3HAYMMOIO XHMHUYECKOIO KaHIEPOreHa OpraHHuYecKon
npUpoJbl — OeH3(a)IMpeHa — Ha OJIMH-/1Ba Mopsiaka MeHble, yeM BennunHa ero [1/IK. Coxepxanue B
nmoyBax CK®M ocrarounsix kommuecTB nepcucreHtHoro necrununa JJIT w ero merabonmutoB B
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nociennue roapl Habmogenuid B 3-5 pa3 Hmwke [IJK. Ilpu onpeneneHuu TeKymuX ypOBHEH
conepxkanusi B mouBax CK®M wunHcektnnmma y-rexcaxmoprukiorekcana (y-I'XI(I["), koTopeiit ObL1
ounmanpHo 3ampemnieH Kk npuMmeHeHno B Poccun B 1990 r., peructpupylorcsi 3HauCHHsI, KOTOpPbIE
OJIM3KH K peieny JabopaTopHoro ooHapyxeHus u B 50 u 6osiee pa3 Huke ycranosiennoro IT/1K.

Tabnuua 2.1.1. CpegHune BENNUYUHBI (YNCNNTENB) U pasMax (3HameHaTerb) cogepXaHus TsxXenblX MeTannos un
opraHu4yeckux 3arpssHutenen B noysax CKO®M 3a nepuopg 2017-2021 rr.

CKOM OnpoGoBatbie nodsbl CeuHey | Kagmmit | Megb Bens(a)nu-peH [ cymma-AAT [ y-TXTL,
Mr /KT MK /Kr
LlenmpanbHbil hedepasibHbil OKpy2
HM CmoneHckoe | [lepHOBO-NOA30/AMUCTbIE 8,8 0,35 11,9 0,2 0,1 0,1
Moo3epbe cynecyaHble 3,7-10,0 0,12-0,35 2,2-16,0 <0,1-1,2 <0,2-10,0 <0,2-0,7
Mpuokcko- [JlepHoBO-noA30/MUCTbIE 11,9 0,10 5,9 0,6 4,5 0,3
TeppacHbivt b3 CYrIMHUCTbIE 1,8-23,8 0,02-0,25 | 0,7-16,0 0,1-0,9 0,5-70,8 <0,1-6,0
BopoHescKuii 53 JlepHOBO-N0A30UCTbIE 6,5 0,08 1,2 0,9 21,7 10,2
necyaHble 1,8-20,0 0,01-0,12 0,3-1,8 0,1-18,1 0,5-77,9 <0,1-10,2
tOxkHbIl hedepanbHbIli OKpye
KasKazckuii B3 ['opHble 6ypble necHbie 33,7 0,11 16,3 0,2 18,5 0,7
CYr/IMHUCTbIE 27,6-40,2 0,04-0,17 | 15,1-17,5 0,1-1,4 0,5-41,1 <0,1-5,6
AcTpaxaHckui b3 ﬁc:otgiltigg;::fbgyro%le " 12,6 0,43 14,5 0.1 2.9 13
5,8-26,3 0,36-0,54 | 11,0-20,8 0,1-0,45 0,3-25,1 <0,1-13,2
CYTr /IMHUCTbIE
Mpusosmkckuli pedepasibHbIll OKpy2
Bosixkcko- [JlepHoBo-noa30auCTble 3,2 0,11 2,6 0,2 35,6 1,0
Kamckumi b3 CYF/IMHUCTbIE 2,9-3,8 0,02-0,28 1,1-4,2 0,1-0,3 0,5-71,4 0,1-4,5
Cubupckul pedepasnbHbili OKpy2
AnaiAckui B3 [OpHO-NyroBble Cyr/IMHUCTbIE 71 0,08 8.5 9.5 4.8 0.25
(Sinio) pHO-Tly Y 5,4-9,2 0,03-0,09 - 0,1-3,7 0,5-52,6 <0,1-2,2
BapryauHcKMii B3 ['opHble MepP3/10THO-TaeXHble 4,9 0,23 6,1 0,5 15,5 1,7
CYTr/IMHUCTbIE 2,4-8,2 0,04-2,8 3,1-12,0 0,3-1,6 0,5-98,6 <0,1-3,4
OfKear' 2085 Nosr1r2| 3P156/ 20 100 100
Knapk nous” 16/ 17/ 17 |2 1/30/’60‘;06 it . . .

" O4Kean 0N MAXKeEIbIX MEMAJINI08 (8 NECHAHbIX U CynecyaHbix no4Ysax / KUuc/bix (¢ pHkc<5,5) cyenuHucmelx u eluHUCMbIX no4Ysax / 6/IU3KUX K
HelimpasibHbIM, HelimpasibHbIM (€ pHkci>5,5) cyanuHucmeix u 21UHUCMBIX noYsax, coomsemcmaeHHo), a makxe 4K 011 opaaHuyeckux 3azpsasHumeneli no
CaHlMuH 1.2.3685-21 «[ueueHuYeckue Hopmamusbl U mpebosaHusa K obecneveHuto 6e3onacHocmu u (unu) 6e3gpedHocmu 014 Yesio8eka hakmopos cpedbl
obumaHua».

" Knapku 3nemeHmos 8 sepxHeli Yacmu KoHmMuHeHmMasbHol 3emHol Kopbl no: A.l.BuHozpadosy (1962) / Z.Hu and S.Gao (2008) / H.A.puzopbesy (2009)

3a mnocnenHui  S-meTHU  mepuoj  HAaONIOJEHMH B JIEPHOBO-TIOJ3O0JHUCTBIX  IOYBAX
Boponexckoro b3 ormeuanocs equHUYHOE cofep:kaHue OeHs(a)nupeHa, nosbimenHoe 10 0,9 1K,
OJTHaKO, COTJIACHO IMOCIIeAHEMY CpPOKY onpoOoBaHus 1nouB 3Tod CKDOM KoHIeHTpauus MOJUTIOTaHTa
ObL1a OM3Ka K npezaeny ero ooHapyxenus. [losbienue B paitonax pasmenienuss CKOM cymmapHoro
conepxkanust JJJAT u ero meraGomnurtoB, yucieHHo mpesbimaromiee Benumuuny 0,5 [1JIK, Osbu10
3aperucTpUPOBAaHO B OTHEIbHBIE TOAbl HAOIIOJEHHI B JIEPHOBO-MOJ30JIMCTHIX MouBax I[Ipmoxcko-
Teppacnoro b3, Boponexckoro b3 u Bommkcko-Kamckoro b3, a Takke B TOpHBIX MEP3I0THO-TACKHBIX
nouBax baprysunckoro b3. B 310 jxe Bpems naxke MakcuManbHO Ha0Jl0/JaeMble YPOBHU HAKOIUICHHUS B
nousax CK®M ocratouneix kosmdects Yy-I'XI[' CyImiecTBEHHO HM)KE YCTAHOBJIEHHBIX MJIs
uHcekturuaa [TJIK.

Cpennue Benu4MHBI (POHOBBIX KOHIIEHTpaluil 3arps3Hsaounmx BeuiectB B nouyBax CKOM
CYUIECTBEHHO BapbUPYIOT B 3aBUCHUMOCTH OT Teorpauyeckol NpUypOUYEHHOCTH ILIOLIAAKU
HaOJMIOACHUH, 4YTO OTpaXkaeT Kak MpPHUPOJHbIE OCOOEHHOCTHM TMOYB, Tak W OOLIMI ypOBEHb
AHTPOIIOTEHHON Harpy3ku Ha Hux (Tabdn. 2.1.2). B memom, B mouBax EBpomeiickoii wacti Poccun
OTMEYaeTCsl MOBBIIICHHBIA =~ B 2 pa3a CpeJHHH ypOBEHb COIEp)KaHUS BAJIOBBIX (POPM COETMHEHUI
ceuHna u y-I'’XHI, B TO BpeMs Kak CpeIHHE KOHIEHTPALMH OCTaJbHBIX OIpPEAEIIAEMbIX
3arpsA3HAOIIMX BEIIECTB B MouBax EBporelickoil u A3uaTckoi yacted Poccum MMEOT CpaBHUTEIBHO
ONU3KHE XapaKTEPUCTUKH.

Donosoe cooep;ucauue 3ACPAZHAIOULUX eeniecme 6 pacmumeslibHocmu

PactutenbHbI MOKPOB SBISETCSA IMEPBBIM JCIOHUPYIOLUIUM SPYCOM HA3€MHBIX JKOCHCTEM,
KOTOPBIN NEPEXBATHIBAET U AKKYMYJIUPYET IPUMECH MIPU UX CYXOM OCaKJI€HHH U MOKPOM BBINAJCHUU
u3 armocepsl. Kpome Toro, pacteHus HaKarjIMBalOT B CBOUX TKaHSIX HKOTOKCHKAHTHI, MOCTYHAIOIINE
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B HHUX ITyT€M KOPHEBOTO IMOTJIOMICHUS B XOJ€ MPOIECCOB MUHEPATHHOTO MUTAHUSA. TakuM oOpa3om,
o0muii 00BbEM HAKOIUICHUS 3arps3HSIONIUX BEIIECTB B  PACTUTEIBHOCTH CIY)XKHT Ba)KHOM
XapaKTePUCTUKON IKOJIOTHUECKOTO COCTOSIHHSI HA3EMHBIX 3KOCUCTEM (POHOBBIX TEPPUTOPHIA.

Tabnuua 2.1.2. XapakTepucTuK/ BapbMpOBaHNSA CoAepXaHNs 3arpsAsHsaoLWLnX Belects B nouBax CKOM 3a
nepuog 2017-2021 rr.

CKOM CeuHey | Kagmui | Meab beHs(a)nu-peH | cymma-AAT | y-IXri
MI/Kr MKT/Kr
Bce CKOM

CpegfHee + [OBEPUTENbHbIN
MHTEepBas 10,4 + 6,1 0,2 +0,1 8,6 +3,4 0,4+0,2 15,5+ 9,0 1,9 +2,1
MUHUMYM 3,2 0,1 1,2 0,1 0,1 0,1
Makcumym 33,7 0,4 16,3 0,9 36,0 10,2
KoagduumeHT Bapmaumm, % 89 69 60 66 88 172

CK®M Esponelickoli yacmu Poccuu

CpegfiHee + JOBEpPUTE/bHbIN

MHTEepBas 12,8+ 8,7 | 0,2 +0,1 8,7 +5,1 0,4+0,3 13,9 + 11,0 2,3 +3,1
MUHUMYM 3,2 0,1 1,2 0,1 0,1 0,1
Makcumym 33,7 0,4 16,3 0,9 35,6 10,2
KoadduumeHT Bapraumu, % 85 77 73 86 99 173

CK®M Azuamckoli yacmu Poccuu

CpeaHee + AoBepUTEIbHbIN

MHTEpBas 5,7+1,4 0,2 +0,1 8,3+2,4 0,4+0,1 18,8 + 17,9 1,0+0,8
MUHUMYM 4,9 0,1 6,1 0,3 4,8 0,3
Makcumym 7,1 0,2 10,4 0,5 36,0 1,7
KoadduumeHT Bapmaumm, % 21 47 26 27 84 72

3a nepuop Habmoaenuit 2017-2021 rr., BKIrOYas MOCIEAHUI CPOK OMPOOOBaHUS, BU3YaTbHOE
obcnenoBanme coctostaus puToneHo30B CKDOM He BBISABISIIO BUIMMBIX IPH3HAKOB HAPYILIEHHH POCTa
U pa3BUTHs PACTEHUH, KOTOpbIE MOMIM Obl OTpa)kaTb MHTEHCU(DUKALMIO 3arpsi3HEHUs OKpYXKarolen
CpeIbl.

CopnepxaHue ONpPENEIseMbIX TSKEIBIX METAIOB U OPraHUYECKHUX 3arpsi3HUTENIEH B 3€JIEHBIX
4acTAX OCHOBHBIX BUJIOB PACTEHUI JPEBECHOTO, TPABIHUCTOr0 U MOX0BOT0 sipycoB CK®M naxoaurcs
B Oojee y3kMX npezenax KoieOaHWH, 4eM B I0YBaX, YTO OTpakaeT pOJIb IOYB Kak Oydepa
MUTPALlMOHHBIX TTOTOKOB 3arpsI3HAIOLIMX BEIIECTB, IPEA0TBPAILAIOLIET0 UX MIEPEXO]] B COIIPEIEIbHBIE
cpensl (Tadm. 2.1.3).

[Io cpaBHEHHIO C KIAPKOBBIMHU 3HAUEHUSIMU COJIEP)KAaHUS TSKENIbIX METalIoB B
PacTUTENILHOCTH CYIIH, OLEHEHHBIMU B cepennHe XX Beka A.Il.BunorpagoseiM (1962), B HacTosiee
BpeMsI OTMEYaeTcs MOBBIILIEHUE CPEAHUX YPOBHEH coaep:KaHMsI CBHHIIA, MEAM U OCOOCHHO KaaMus B
pacturenpHocTh CKOM. Cpennue KOHLEHTpalMM IIOCIEJHETO MaKCHMallbHBl B XBOE COCHBI U
nucthax Oepessl CKOM Boponexckoro b3, a takxke B nucThsXx BeTisl Ha 1wiomanake CKOM
Actpaxanckoro b3. Ilpu atom cymectBeHHOe npeBbimieHne Ha Bcex CKDOM m3MepeHHBIX BEITUYHH
COJIep’KaHusl dJIEMEHTa B pPAaCTEHUsX Haja ero kiapkoM B >kuBoM BemiectBe (0,01 mr/kr) mosxer
CBUJCTEIBCTBOBATh O TPEHJIE PACUIMPEHUs TEXHOTEHHOIO MOTOKA KaJMHUsS HAa COBPEMEHHOM JTale
TEXHOTEHEe3a.

XapakTepHO, YTO Cpeau KOMIIOHEHTOB pacTuTesnbHoro nokpoBa CK®M nHanbonbmmmu
KOHUEHTPALUsIMU COEJUHEHUN CBHHIIA U KaJMHs, KaK IPaBWIO, OTJIMYAIOTCA JIUCThI U XBOS
JPEBOCTOEB, a TAKXKE PAaCTUTEIBHOCTh MOXOBOIO SIpyca. ITO MOXKET OTPa)kaTh CYIIECTBEHHYIO IOJIIO
a’pOTr€HHOT0 MCTOYHUKA MOCTYIJICHUS TSKEJbIX METAJUIOB B PAaCTUTENbHbIE OPraHU3MBI MPU CYXOM
OCAXJICHHUH TBEPIBIX a’p0o30Jeid M MOCTYIUICHHH 3JEMEHTOB B COCTaBE aTMOC(EpHBIX OCAAKOB, a
TaK)K€ CBUJETENIbCTBOBATh 00 3(ddexTuBHOCTH OapbepHOW (QYHKIMM PACTUTEIHLHOTO IOKpOBa B
nporieccax MorjiomeHus aTMoc(hepHbIX IPUMECEH.

MaxkcuManbHble MOBBIIIEHUS COAEPKAHUSI COCTUHEHHUI CBUHIA HaONIONalTCs B CTEONAX U
TuCcThsiX MxoB Bomxkcko-Kamckoro b3 u Boponexckoro b3 (37,0 u 10,3 Mr/kr, COOTBETCTBEHHO),
kaamus (29,7 Mr/kr) — B IMCThsAX BeTJibl (MBa Oenas, Salix alba) Acrpaxanckoro b3, meau (24,6 Mr/kr)
— B pa3HoTpaBbe KaBkasckoro b3.

3arpsi3HAONIME BEIIECTBA OPraHUYECKOM NPUPOIbI, B OTJIWYHE OT TSDKEIBIX METalIOB,
HakaniauBaroTcs B pactutenbHocTd CK®OM B HE3HAUMTENBHBIX KOJWYeCTBaX. JIMIIb MOBBIIEHHBIE
ocrarounbie KoHueHtpanuu JJIT u ero merabonuToB B pacTuTenbHOCTH Iiomanok CKOM
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JPEBECHOTO U TPABSHUCTOTO sipycoB ActpaxaHckoro b3, a Takke moxoBoM sipyce Bomkcko-Kamckoro
b3 MoryT cBuIeTENbCTBOBATE O IIUTENLHOCTH 3PPEKTOB MPUMEHEHHsI ATOro npenapara B KOxxHom u
[TpuBomxckom PenepanbHbIXx okpyrax aaxe cmycts 40-50 neT mocie 3amnpera Ha €ro NpUMEHEHHE.
[Tomumo 3TOrO, Ccropaauyeckoe MoOBbIIIEHHE OCTaTO4HbIX KonuuecTB JJAT m ero meraboimuToB B
pPacTHTENHHOCTH (DOHOBBIX TEPPUTOPHA MOXKET OINPEACIATHCS CHEHUPUKON OUOKIMMATHYECKUX
0COOCHHOCTEH BereTalMu B TOAbl HAOIIOACHHM, a TakKe MPOCTPAHCTBEHHOW HEOIHOPOAHOCTHIO
pacripenieieHusi B Ha3eMHBIX JKOCHCTEMAax IOJUTIOTAHTOB, MOCTyHalIIuX u3 atmochepsl. [pyrue
3arps3HUTENIM  OPraHWYECKONM mpupoabl, Takue Kak OeH3(a)mupeHn u y-I'XI'll, BBIABIAIOTCS B
pactutenbHOCTH Bcex CKOM nuiib B HE3HAYUTEIBHBIX KOJIMYECTBAX.

Tabnuua 2.1.3. CpeaHvie BennUYnHbI COAEPXaHNA TSXKenbIX MeTansioB U OpraHM4eckmx 3arpsasHuTenen B
pactutensHocTn CK®M B nepuog 2017-2021 rr. (Ha eanHMLy abCoONOTHO CyXOW MaccChl pacTEHU)

cyMMa-

CraHups KOM Mpo6a CeuHey, Kaamuit Meab BbeH3(a)nmpeH JAT y-rXru
MI/Kr MK /Kr
LleHmpasbHbil pedepanbHbili OKpy2
OcuHa, UCTbsA 1,2 0,90 53 0,03 1,1 <0,05
HI CMoneHckoe Moosepbe Jvna, amcTba 3,4 0,39 9,2 0,03 -0 -
YepHuKa, McTbA 0,3 0,22 8,0 0,13 11,0 1,0
Mox 4,0 0,90 4,3 0,14 7,1 1,7
MpHoKcko-Teppackbiit B3 bepe3a, ancTba 7,3 0,46 2,8 0,36 3,7 1,7
Pa3HoTpaBbe 1,0 0,32 5,0 0,58 54,4 2,4
CocHa, xBos 6,2 3,00 0,4
bepesa, nmcTba 2,1 4,80 6,0
. YepHuKa, MCTbA 2,2 0,48 3,1
BopoHexckmmn b3 Ocoxa 1.8 110 25 0,40 37,3 2,4
Pa3HoTpaBbe 3,0 1,12 2,4
Mox 10,3 0,90 -
tOxkHbIl pedepasibHbIl OKpye
KaBka3ckui b3 Pa3HoTpaBbe 1,1 0,92 24,6 0,54 24,8 0,3
AceHb, MCTbA 1,0 3,10 3,2 0,20 118,3 0,7
AcTpaxaHckmii B3 BeTna, nmctbsa 0,6 29,70 5,6 0,18 4,4 0,5
TpPOCTHMK 0,6 0,92 4,1 0,37 18,0 HMo
ExxeBuKa 0,7 3,50 5,5 0,19 28,2 HMo
Mpusomkckuli hedepasibHbIlli OKpye
2,5 0,40 4,2 0,25 12,0 4,0
Ha, XBoA
E%Haynwcomﬂ 1,9 1,80 3,8
’ 1,2 1,80 7,0
. Pa6buHa, nncTbsa
Bosixkcko-Kamckmm b3 YepHMKa, MCTbA
Pa3H0Tpa,Bbe 0,8 1,40 3,2
Mox 3,0 1,50 3,5 s 3,0 2,0
37,0 0,80 5,0 0,10 122,0 2,5
Cubupckull pedepanbHbili OKpye
Antavickun B3 (o) PasHoTpaBbe 0,8 1,50 4,0
1,5
v
bapry3suHckun b3 p ! 0,7 0,30 1,9 ’ ’ 3,4
a3HOTpaBbe 07 015 19
Mox ’ ’ ’ 0,33
2,2 0,60 2,7 ’
Knapk pacteHum 0,1 0,01 2 -

* - Hem OaHHbIX
" KJapKu 3/1leMeHmos 8 pacmumesibHocmu no A.[. BuHoepadosy (1962)

Konebanus B pacturenbHoctd CKOM KOHLEHTpaluii OpraHndecKuX 3arps3HsIONIMX BEIEeCTB
B HAUMEHBIIEH CTENEHU BBIPAXKEHBI JUISI adPOr€HHO IOCTYNAIOLIETO B HA3€MHBIE JKOCHCTEMBI
Oen3(a)mupena, B HauOoJbIIEH — A XJIOpCoIepKalIuX oprannueckux nacekruuuaos rpynn JAT u
I'XT'L], HakomjIeHHe KOTOPBIX B KOMIIOHEHTaX pacTtureiabHoro nokposa CKOM mmeer ocTaTodHbIi
XapakTep U XapaKTepusyeTcst 00JIbIION MPOCTPAHCTBEHHON HEOAHOPOTHOCTHIO.

Haubonee BhIcOKME cpenHue YpoBHH cojaepkanusi Oens(a)mupena (0,5-0,6 MKr/kr)
HaOIIOAI0TCS B pa3HOTpaBbe HaroO4YBEeHHOTO ToKpoBa [Ipmokcko-Teppacnoro u Kaskasckoro b3;
octaTouHbIX kKonudecTB [JJIT u ero metabonutoB (122 MKI/KT) — B paCTUTEIBHOCTH MOXOBOTO sIpyca
Bomxkcko-Kamckoro b3; a ocrarounsix xonudects y-I'XT'L] (4,0 MKI/kr) — B XBoe cocHbl Bomxcko-
Kamckoro B3.
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2.2. Conep:xkaHue 3arpsi3HAIOIINX BelleCTB B MOYBAaX (POHOBBIX y4acT-
KOB MPOMBIIJIEHHBIX PETHOHOB 10 Pe3yJbTATaM HA0JII01ATEeILHOM CeTH
Pocruapomera

Jiist cpaBHEHUSI YPOBHEW 3arpsi3HEHHSI TIOYB TOKCUKAHTAMH IPOMBIIIIIEHHOTO TPOUCXO0XKICHHS
(TIIIT) BOMWM3M MCTOYHUKOB MPOMBIIUIEHHBIX BBIOPOCOB C (POHOBBHIMM MacCOBBIMU JIOJISIMU
COOTBETCTBYIOLINX XHUMHUYECKHX BEIECTB €KETOJHO IMPOBOAUTCS OTOOp MpoO MOoYB Ha (OHOBBIX
TEPPUTOPUAX, TPHICTAONIMX K TEXHOreHHbIM. DOHOBas IUIOLIaIKa Ui BELIeCTBA B IIOYBAX
00CIIeyeMOro ropojia - 3TO TEPPUTOPUS B pailoHe pacIoNoKeHus Topoja ¢ (POHOBOM KOHIEHTpaIuei
BEIIECTBA B I10YBAX, AaHAJIOTUYHBIX TIOYBAM T'OPO/A.

Esxeronno nerom otbupaercs ot 1 10 10 06beanHEHHBIX TPOO MOYB HA TEPPUTOPUHU (POHOBBIX
IUIOIIAZIOK OOCIIEAYEMBIX TOpOA0OB. B moYBax ompeaessitoTCss MacCoBBbIE JIONMU TSKEIBIX METAJUIOB
(TM), nedtu u vedrenponykros (HII), ¢propa, Hurparos, cynsdaros, 6ens(a)nmupena (bI1) u ap.

B 2021 r. maGmronmeHust 3a coiepkaHueMm B MmouBax (oHOBbIX ydactkoB TM, HII, dtopa,
HUTpaATOB, cyib(haTtoB, BIl mpoBommmuce Ha Tepputopusx LlenTpanpHOTO (hemepanbHOTO OKpyra
(MockoBckoit  obmactu), ampHeBocTouHOTO (epepanpHoro okpyra (IIpumopckoro kpas),
Cubupckoro denepamsaoro okpyra (Mpkyrckoi, Kemeporckoit, HoBocubupckoit, Owmckoii u
Tomckoii obmnacreit), Ypanbckoro denepansHoro okpyra (CepioBckoi obmactu), [IpuBOImKCKOTO
denepanpHoro okpyra (Pecnyonmmku bamkoprocran, PecmyOmuku Tarapcran, Yamyprckoi
Pecny6muku, Yysamickoi Pecnyonuku, Huxeroposckoii, Openoyprekoit u Camapckoii ooiacrteit).

B T1abn. 2.2.1 mupencraBieHbl 3HAYCHHS MAcCOBBIX JIOJIEH HUTPATOB, CYIbPaTOB W
BOJIOPACTBOPHMOTO (ropa B TOYBaxX (OHOBBIX IUIOMAJAOK Ha TeppuTopusx HoBocuOupckoid,
Kemeposckoii, Tomckoii, Camapckoit u CBepyioBckoit obacteit, a Takxke [I[pumopckoro kpas.

Tabnuua 2.2.1. MaccoBble 4OnM HUTPaATOB U BOAOPACTBOPUMOro ptopa, Mr/kr, B noyYBax )OHOBbIX NMoLwanok
Ha TeppuTopumn Poccuiickon ®eaepaunn

MecTo HabnoaeHUN [ Tun noys | ToawHabnogenmit |  Hutpatei | Cynbdatel | ®Top

CubUpcKuit beaepasibHbI OKpYr

3anagHaa Cubumpb, HoBocHbMpck MoazonmcTble 1995-2021 2,0-36,5 _ 0,2-4,1

c. Mpokyackoe 5,2 2,8

KemepoBo, 4. KasnHKMHO BblLLie104EHHbIN 1995-2021 0,41-87,5 _ 0,4-3,5

HOK03 55 kM ot I'P3C YEepHO3EM 0,41 1,0

r. HoBokysHeLk, noc. Capbana i 3,8-24,6 0,2-9,5

[OOB 32 KM 0T [P3C omsoneraie 1995-2021 3,8 - 11

r. ToMcK, C. fpcKoe A 20012021 1,5:156.7 - 0.3-3.8

tO 43 km ot 'P3C-2 30,9 2,5

MpKyTcKkaa obnactb [JlepHoBO-Kap6oHaTHble, 12-629,6 1,8-4,4

r. YepemxoBo cepble NlecHble 2001, 2007, 2014, 2021 - 629,6 4,4

4-375,4 2,1-4,0
r. CBMpck Cepble necHble 2001, 2007, 2014, 2021 - 375.4 4.0
JlanbHEeBOCTOYHbIM heaepasibHbik OKpYr

MpuMOopCK Kpan Bypble necHbie 2001, 2008, 2021 - 8,7-13,5 -

r. Aptem 8,7

r. Bonblol KameHb Bypble necHble 2002, 2011, 2021 - 83 -

MPMBOMIKCKUI befepabHbIi OKpyr

Camapckasa 061acTb, BomKcKui paroH . . _

HINM «Camapckas Jlyka» 2006-2021 1-47 24-216 0.2:3.3
. 4,3 91,2 0,3

3 100 km ot r. Camapa YepHo3éMmbl

BosikckmM parioH, ATMC n. Arnoc 0,7-36 16-149 0,8-4,1

103 20 Kk oT . Camapa 2006-2021 2,5 44,9 0,8

Ypanbckuit heaepasibHbii OKpyr
CBepaJioBckas 061acTb, N. MapmMHCK i 0,2-13,2
t03 54 KM oT r. EKaTepuH6ypr Moazonmcrbie 1999-2021 <2,8 B B

MpumeyaHue: B 3HaMeHaTe e yKasaHbl pe3y/bTaTbl HabaaeHu 2021 1.
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Jlannble, mnpenctaBieHHble B Tabu. 2.2.1, NEMOHCTPUPYIOT 3HAUYMTENbHBIE KOJIEOAHUS
CoZiepKaHUsl B TIOYBAX HUTPATOB, Cynb(aroB u (ropa 3a paccmarpuBaemblii mepuona. Cremyer
orMeTuTh, 4To B 2021 1. Ha TeppuTopuu ¢GoHOBOW IUIOmAAKU c. Spckoe Tomckoil obGiactu
cojiepkanue HUTPaAToB B mouse (30,9 MI/Kr) CHU3MIOCH B 5 pa3 10 CPaBHEHHIO C MPEABIIYIIIM T'0JI0OM
Habmoaenuit (156,7 mr/kr). B menom, HECMOTpsi Ha BapbUPOBAHHUE COJAEP)KAHUS BBINICYKAa3aHHBIX
XMMHUYECKHUX BEIIECTB, IPEBBIIIEHUE JONYCTHUMbIX TMIMEHWYECKMMU HOpPMaTHUBaMHM 3HAuY€HUMN
BBISIBJISIETCS B €IMHUYHBIX CITydasiX.

B 2021 r. mpomomKmiuch HAOMIOACHUS 3a BBINAACHUSAMH (TOpa Ha CHEXHBIH IOKpOB
Bparckoro paiiona Hpkyrckoii obmactu. [InoTHOCTh BhImageHuil coepauHeHU ¢Topa Ha (OHOBOM
mJomaake B paitone r. bparcka 3a msatwiernuii nepuon 2017-2021 rr. u3mensuiach B auarnasone 1,2-
11,1 xr/km® mec. B 2021 r. mIOTHOCTH BHINAJEHUH BOAOPACTBOPHMBIX COEAMHEHMH (Topa Ha
TeppuTopun (hoHOBOI momanku (2,9 kr/km? Mec.) B 3uMHuit nepuos (2020-2021 rr.) cHu3unach B 3,8
pasa no cpasuenuio ¢ 2020 1. (11,1 xr/km? mec.). Tlo nanHEM HabmoaeHn# 2017-2021 IT. IIOTHOCTS
CPeIHEroZIOBbIX aTMoc(epHBIX BhIMaZeHUN (TopuaoB Ha (OHOBOW mIomanke 1. JIMCTBsIHKA
UpkyTckoii 06macTu Bapbuposana B auanaszone 0,46-2,41 kr/xm? mec.

Tabnuua 2.2.2. MaccoBble 4onum BanoBbiX (MM KUCNOTOPacTBOPUMBbIX) popm KobanbTa, MapraHua, HUKens un
pTYyTW, MI/Kr, B NoYBax hOHOBbLIX NMOLLIAA0K Ha TeppuTopumn Poccuiickon Pegepaumm

MecTo Ha6ntoaeHNM | Tun noys | Top Habniogenuin | Co | Mn Ni Hg
LleHTpanbHbIM heaepabHbIi OKpyr
MOCKOBCKaﬂuomvaCTE JlepHoBO-N0OA30/IUCTbIE 2021 2,1 139,6 10,8 -
LLlenKOBCKMN panoH
CUBMPCKUI hesiepasibHbli OKPYr

UpKyTckas 061acTb Aeproso- 2001, 2007, 2014, 7-156,5 54,9-550 17-46 0,03-0,06
r. YepemxoBo "ap6°”j;;‘:'§é cepuie 2021 156,5 54.9 386 0,03
r. CBUpCK Cepbie necHble 2001, 2007, 2014, 11-53,4 194-1168 11,3-55 0,05-0,1

’ 2021 53,4 194 11,3 0,05

JlanbHeBOCTOUHbIN eaepasibHbIi OKpYyr
MpHMOPCKMM Kpam B 1985, 2001, 2008, 12-16 800-967 7,7-14 0.09*
r. ApTem Ypbi€ NecHbIe 2021 _ 967 7,7 ’
1989,
r. Bobiuoit KameHb Bypble SiecHble 1994, 22%0221, 2011, 10-18 65;;1360 9’;';4 %’ﬂ
Ypanbckuit esepasbHbii OKpyr
CBepa/ioBckas 06nacTb
n. MapumnHck 103 54 kM oT | /lepHOBO-NOA30MUCTbIE 1999-2020 11184‘31 771-311110 1&3'23 g’%’@
r. EkatepuH6ypr ’ ’ ’
r. HxHuM Tarun JlepHOBO-NOA30AMCTbIE 2006, 2011, 2016, 14-29 494-1511 16-102 0,02-0,2
C 146 kM ot r. EkatepnHbypr P A 2021 16 835 45 0,02
MpUBOIKCKUI (beaepasibHbIN OKpYr

Huxkeropoackas obnactb
r. J3epxuHCK 1-8 63-278 8-24 0,02-0,06
TePPUTOPHA FOPOACKOrO JepHoBo-noasonmnctoie| 2013, 2018-2021 prs 48 14 —’—’—<0’ 06
oKpyra r. /I3ep>KuMHCKa
Camapckas 06,1acTb

HMMN «Camapckas Jlyka» 3 - 423085 1 45 1312' 857 -
100 km ot r. Camapa YepHo3eMmbl 2006-2021 ’ i
ATMC n. Arnoc K03 20 km ot 175-778 9-103
r. Camapa - 273,4 27,2 -
Yamyptckas Pecny6imka 2003,2004, 2006, 10-16 297-1530 8-64

B 20 kM ot r. na3oB AepHoso-noazomcTbie 2021 16 297 8 B
Pecny6nmka TatapcTaH 2.8 250-613 2-36 0,01-0,04
r. KasaHb C3 20 kKm 613 2,4 0,03

r. HuxHekamck

. HaBepexHble YeHbi Aeprioso-noasonmcteie  2008-2021 1o 223-549 12-51 0,01-0,04
CB, HauuoHanbHbIM NapK i 549 51 0,04
«HuxHAA Kama»

lMpumeyaHus: B 3HaMeHaTeNe yKa3aHbl pesy/bTatbl HabaogeHn 2021 r.;
* — laHHble HabM0AEHMIM TobKO 3a 2021 r.

— - He onpeaenanm
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PesynpraTel  MHOTONIETHMX  HaOmogeHW 32 (QOHOBBIMH  BaJOBBIMH  W/WIK
KHCIIOTOPACTBOPUMBIMU (CPAaBHUMBIMHE C BAJIOBBIMH) (hopMaMu MacCOBBIX JoJiei KoOanbTa, Maprasiia,
HUKEJIS, PTYTU B TTOYBAX OTICIBHBIX pernoHoB PD nipenacrasiens! B Tadm. 2.2.2.

JlanHble HAOIOICHUH MTOKA3BIBAIOT, YTO CPEAHUE KOHIICHTPAIIMN KOOAbTa, MapraHIla, HAKEIIS
U PTYTH B TouYBax ()OHOBBIX IUIOMIAJOK HE MPEBBIMIATH JOMYCTUMBIX 3HAYCHHH, 3a HCKIIOYCHHUEM
€AMHUYHBIX CIIy4acB.

MaccoBble 10 KUCIOTOPACTBOPUMBIX (hOpM KaJaMusi, MeIH, CBUHIA, uHKa 1 HII B mouyBax
(hOHOBBIX IUIOMIAZOK HA TEPPUTOPHUIX OTACIBHBIX peTHOHOB Poccuiickoii Deaeparuu npecTaBICHBI B
Tabn. 2.2.3. JlaHHBIE MHOTOJICTHUX HAOIOJCHUI JAEMOHCTPUPYIOT, YTO, HECMOTPSl Ha BapbUPOBAHUE
COJIEp>KaHUsl TOKCUKAHTOB MPOMBIIINIEHHOTO MPOUCXOXKICHHUS B TIOYBaX (POHOBBIX TUIONMIAOK 32 BECh
MepHoJ] HAOJIOJICHUsS, TMPEBBIIICHUE JOMYCTHMBIX THTHEHUYCCKIMH HOPMAaTUBAMHU 3HAYCHUU
BBISIBJISIETCSI PEJIKO.

PesynbraTtel obcnenoBanmii, mpoBefeHHbIX ¢ 1999 mo 2021 rr. B paiione n. MapuuHCK
CBepoBCKOM  00acTH, TOKa3alu, YTO B TMOA3OJMCTBHIX TOYBaxX (DOHOBBIE MAaCCOBBIC JIOJH
MOJIBIDKHBEIX (hopM Xpoma u3MeHsroTcst oT 0,5 10 1,9 Mr/kr (kucimoTopacTBOpuMBIX (GopM Xpoma - OT
19 no 117 mr/kr), ceunIa - ot 1,2 1o 19 mr/kr, mapranmna - ot 30 no 485 mr/kr, Hukens — ot 0,2 1o 5,0
MI/KT, IiHKa - oT 1,6 10 137 mr/kr, meau - ot 0,5 no 25 mr/kr, kobansta - oT < 0,01 mo 2,5 mr/kr,
xaamus - oT < 0,01 mo 1,1 mr/kr.

B paiione r. Hmwkuuit Tarmn CsepmioBckoid obnactu (Ha paccTtosHuu 136 KM B I0KHOM
HamnpaBiieHuu oT r. ExarepunOypra) 3a nepuona 2006-2021 rr. conepkanue MOIBIKHBIX (HOPM CBHHIIA
B IOA30JUCTBIX TIOYBaX HM3MEHsUIOCh B nuamasone 0,8-7,1 mr/kr, xpoma - ot 0,4 mo 0,7 wmr/kr,
Mmaprania - ot 40 mo 215 mr/kr, aukens - ot 0,01 mo 4,5 mr/kr, nuHKa - oT 1,6 10 37 MI/KT, MEIIH - OT
1,0 no 5,2 mr/kr, kobansTa - ot 0,01 mo 1,3 mr/kr, kanmus - ot 0,01 mo 0,5 mr/kr. Ha Tepputopun
[Ipumopckoro kpas B 2021 r. copepxaHue MOABMXHBIX (POPM TSKENbIX METaNIOB B IIOYBE
OTIpeNeNsIOch Ha (OHOBBIX IUIOHIanKax BOIM3M roponoB Aprtem u bompmoir Kamens. B mouse
(OHOBOTO ydyacTKa B paiioHe T. ApTeM KOoHIleHTpanus kaamus coctaBmwia 0,12 mr/kr, cBunma — 1,65
Mmr/kr, Hukens - <0,5 mr/kr, muaka - 3,2 mr/kr, maprasma - 88 mr/kr, meau — 0,06 mr/kr. B mouse
¢onoBo# 1uiomaaku r. boapmoit Kamens conepikanne CBUHIA BBISIBIEHO HAa YPOBHE 2,8 MI/KT, MEAH —
0,3 mr/kr, kagmust — <0,05 mr/kr, aukens — 0,23 mr/kr, uuHkKa — 2,8 Mr/kr, mapranna — 78,2 mr/kr. B
r.o.r. /Izepxxunck Huxeropoackoil o0nacTu 3Hau€HUS MacCOBBIX JoJiel MOABMKHBIX Gopm TM B
nmoyBax (POHOBOTO ydacTka cieayromue: meau - 0,8 mr/kr, Hukens - < 2,5 mr/kr, cBuHna - <1,1 mr/kr,
nuHka - < 2,4 mr/kr, kaamus - < 0,2 mr/kr, kobansta — <0,2 mr/kr. [louBsl (pOHOBOM TUTOMIATAKU B
patione . ['mazoB Y amyprckoit Peciyonuku comepxanu meau 0,1 mr/kr, Hukens - < 1,0 Mr/kr, cBUHIIA
- < 0,4 Mr/kr, nuHKa - <1,2 Mr/kr, kagmust [ 0,1 mr/kr, kodansra [ <0,1 Mr/kr.

B 2021 r. ponoBoe conepxanue HedTenpoaykToB s T. OMcka yctaHoBieHo 154,8 Mr/kr.

Konnentpanuu BII B 2021 r. onpenensuiich B nousBax (POHOBBIX YYaCTKOB ropoJioB ApTeM U
bonbmoi Kamens [Ipumopckoro kpas. @oHoBbie 3HaueHus coaepkanust bII B mouBe BhIlIe yka3aHHBIX
HaceJIeHHbIX MyHKTOB He npesblimanu 0,005 mr/kr.

B OonpmmHCcTBE pervoHoB 3HauyeHHs MaccoBbix nonied TIIII B mouBax BapbUpPyIOT B
onpeNeEHHBIX TIpeIesiaX, 3aBUCAIINX OT MPUPOTHON HEOTHOPOIHOCTU TOYB, COXPAHSSICh B CPETHEM
3a mepuoj; HaOMIOJCHWA MPUMEPHO Ha OJHOM ypoBHE. OTAeNbHBIC BBHICOKHE 3HAYCHHS (HOHOBBIX

MaCCOBBIX )IOJ'ICﬁ XUMHYCCKHUX BCIICCTB B IMOYBaX BBIABIAIOTCA PEAKO. 3a MHOTrOJCTHMI nepuon
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HaOJIOACHUH MPEBBIIEHUE TPEACTbHO JTOMYCTUMBIX U OPUEHTHPOBOYHO JOMYCTUMBIX KOHIICHTPALUI
XMMHUYECKHUX BELIECTB B II0YBAX PETUCTPUPOBAIOCH B EIMHUYHBIX Cllydasx. AHaJW3 3HAYCHHUH
¢donoBrix mMaccoBbix noineil TIIII B mouBax Poccuiickoit @enepannu MO3BOISIET OLEHUTh COCTOSIHUE
noyB (POHOBBIX IUIOMIANIOK Kak Osaromoiydnoe. CtatucTuuecku gocroBepHoro HakoruieHust TIIIT B

noyBax ()OHOBBIX IUIOLIAJIOK 32 MEPHO HAOIIOACHUI HE OTMEUEHO.

Tabnuua 2.2.3. MaccoBble [0nM BanoBbiX (UM KMCIIOTOPACTBOPMMBbIX) hOPM KaaMUd, Meaun, CBUHLLA, LIMHKa U

HI, mr/kr, B no4Bax oOHOBLIX MoLwagok Ha Tepputopun Poccunckon ®enepaunm

Mecro Tun nous foa cd cu Pb Zn HI
HabAEeHUN Hab Il AEHUN
LleHTpanbHbIN heaepanbHbif OKpyr
MOCKOBCKaﬂv06J1vaCT:.~ JepHoBo- 2021 1,0 11,6 9,0 38,0 _
LLlenKoBCKUIA paroH NnoA30/IMCTble
CUBMPCKUI hesiepasibHbI OKpYr
3anagHasa Cnéupb .
r. KemepoBo 4. KanMHKMHO BoiuienoveH-Hbi 1995-2021 <0,1-6,3 ‘11941 ?53; % 65';130
0103 55 km oT [PIC HepHO3EM 0,33 : ’ ’ ’
r. HoBoky3Heuk noc. Cap6ana <0,1-1,3 3,0-27 7,0-25 11-133 36-510
(OIOB 32 1o o1 TPOC. floasonmctble 1995-2021 0,32 18,8 14,7 50,3 51,8
r. HoBocn6mpck <0,1-3,0 3-30 1,6-40 5-129 9-264
c. HPOKyp,Cng Moasonmcreie 1995-2021 0,48 18,6 21,2 72,5 193
r. ToMck, c. Apckoe <0,1-0,9 2-21,3 4,1-27 22-200 20-296
10 43 ot o1 TPOC2 Moasonmcteie 2001-2021 0,48 17,2 15,2 82,4 252
MpKyTckas 06/1acTb ‘o miﬁ‘:{:ﬁ’?&epble 2001, 2007, 0,4-4,2 12-27,6 10-27 62-110 _
r. Yepemxoso ’ 2014, 2021 4,2 27,6 12,5 83,5
NecHble
r. CBMpCK Cepble necHbie 2001, 2007, 0,9-2,8 12-53,3 12-31 51,7-81 _
) 2014, 2021 2,8 53,3 12,5 51,7
JlanbHEeBOCTOUHbIN eaepasibHbIi OKpYyr
MPUMOPCKMM Kpan B 1985, 2001, 0,07-0,25 8,9-14 15-30 52-80,5
r. ApTem ypbi€ NecHbie 2008, 2021 0,07 8,9 19,0 80,5 -
1989,
r. bosblwon KameHb Bypble necHbie 200%(,)221011, 0'3(5):8525 1(1’;;‘:7 1‘2":,'130 5522'ﬁ5 —
Ypanbckuit cefiepanbHbii OKpYr
ﬁf‘pra%“:::c"j’:O%ij o JlepHoso- 19992001 0,5-2,2 15281 | 7,04137 | 44-213 B
noA30nucCTble 0,6 94,8 26,0 118,8
r. EkatepunHbypr
r. HuxHui Tarun JepHoBo- 2006, 2011, 0,3-1,4 16-107 12-33 57-122
C 146 kM oT r. EkaTepnHbypr noA30/MCTble 2016, 2021 0,3 40 12 62 B
MPMBOMKCKUI hefepabHbIi OKpyr
Huxkeropogckas 061acTb
r. J3epXuHCK JlepHoBo- 2013, 2018- <0,5-4,0 5-13 <5-11 16-49 32-98
TEPPUTOPUA FOPOACKOro noA30/mcTble 2021 <0,5 <13 <10 41 92
oKpyra r. Jl3epxuHcKa
Camapckas obnactb HIMM
Camapcran Myxen 3 100 o or 0228 | M8 | 88 | 3529 | 9455
r. Camapa YepHo3eMbl 2006-2021 ’ ’ ’ ’ ’
ATMC n. Arnoc 103 20 km ot 0,1-2,5 8-55 1-21 31-271 2,4-69,2
r. Camapa 0,7 20,4 16,6 60,2 69,2
Yamyptckas Pecny6amka JepHoBo- 2003,2004, 2006, <0.5 18-69 8-160 43-770 28-40
B 20 kKM ot r. nasoB noA30/uCTble 2021 ’ 18 8 43 <28
Pecny6nmka TaTtapctaH 0,1-0,5 1,2-11 3-18 9,3-180 2,3-96
r. KasaHb C3 20 kKM 2008-2021 0,4 1,7 4,0 15,5 42,8
r. HuxHekamck r. HabepexHble Aeprioso-
YeHbl CB, HalyOHabHbI Napk noA30mcTble 2008-2021 0,1-1,1 5-28,8 2,3-22 17-89.,6 15-150
) 1, 28,8 13 89,6 126
«HuxHAA Kama»
Pecny6mka baulkoprocTan 2005, 2011, 0.3 14-27 1121 | 51-140
r. benopeuk Cepble necHble 2021 = 14 11 51 -
03 20 km o1 AO «BMK»
r. Yyanol TuUnNuyHble 2005, 2011, 0,1-0,3 20-27 14-21 10-140
03 18 km o1 AO «YTOK» YEepPHO3EMbI 2021 0,1 20 14 10 B

lMpumeyaHue: B 3HaMeHaTesNe yKasaHbl pe3y/bTaTtbl HabaaeHun 2021 1.
* — laHHble HabN0AEHMIM TobKO 3a 2021 r.
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3. MOBEPXHOCTHBIE BO/Ibl

3.1. ®oHOBBIC YPOBHHM 3arpsi3HSAIOIIMX BeEINECTB IO JAHHBIM CeTH
CKOM

TsizkeJible MeTaLIbl

B 2021 r. doHOBOE comepkaHWE PTYTH, CBHUHIA, KaJMHUs B TOBEPXHOCTHBIX BOJaX
OonpIIMHCTBA (DOHOBBIX PaliOHOB POCCHMU COOTBETCTBOBAIO MHTEPBAJaM BEJIMYMH, HAOIOAACMBIX B
MOCJIeTHUE TOABI, U cocTaBuio st prytu 0,21-0,67 mkr/n, ceunna 0,28—1,62 mkr/n, kaamus 0,02—-3,0
Mkr/n. Ha A3sumarckoii wactu Poccuu (OHOBBIE KOHIIEHTpAIlMK TSHKEJBIX METa/UIOB, KaK IPaBHIIO,
Hmke, ueM Ha EBpomnetickoit wactu Poccuu (tabm. 3.1.1).

I[To panubiM cetu CK®M B Ttedenue mnocienHux 10-1eT coxpaHseTcss TEHICHLMS

CTa6I/IJ'II/ISaI_II/II/I (bOHOBOl"O COACPIKAHUS TAXKCIIbIX MCTAJIJIOB.

Ta6nuua 3.1.1. PoHOoBOE 3arpsi3HEHNE MOBEPXHOCTHLIX BOA MO AaHHbIM ceTu KOM

Nepuoa CBMHeL, MKF/n Kagmui, MKr/n PTyTb, MKI/n
3anoBeHUK 6 .
Hab/IlAEHUM JmnanasoH 2021 r JmanasoH 2021 r JmanasoH 2021 r

KaBKkasckui b3 1982-2021 0,2-16,0 1,62 0,004-2.5 0,036 0,03-1,4 0,40

Mprokcko-

TeppacHbiii 63 1987-2021 HMo-39,4 0,31 0,03-3,5 0,13 0,03-8,7 0,25
AcTpaxaHckui b3 1988-2021 0,08-128 0,58 0,1-413 3,01 0,01-74 0,67
BopoHekckuit b3 1990-2021 0,16-50 0,28 0,01-4,6 0,02 0,06-0,54 0,21

Annto 2002-2021 0,01-3,6 0,20 0,01-1,7 0,34 0,01-0,44 0,07

HNO - HUXXe npedesia 06HapyKeHus
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3.2. CocTosiHNEe, TEHACHIIUU U JUHAMUKA U3MEeHeHUsI ()OHOBOI0 COCTOsA-
HUS MOBEPXHOCTHBIX BOA Poccuiickon Penepanuu. JanHble cTaHUAA
THAPOXMMHUYECKHUX HAOIKOACHUM.

bBacceiin A30BCKOro Mops.

KauectBo Bozbl p. BopoHna B uepre r. YBapoBo, XapakTepu3zyemMoe B T€UeHHE OOJIBbIIMHCTBA
MPeIbIAYIIUX JIET KaK «YCJIOBHO YHCTas», JU00 «ciabo 3arps3HeHHas», yxyaumuiock B 2020 r., He
u3MeHwioch B 2021 r., ocTaBasich Ha ypoBHE «3arpsizHeHHas». B 2021 r. mo cpaBHenuto ¢ 2020 r.
CPEIHET0I0BOE COJIepKaHue OOJILIIMHCTBA 3arpsA3HSIONINX BEIIECTB MPAKTUYECKH HE U3MEHWIOCH U
Jocturano, 1u6o HezHaunTenbHO npesbimano [1/1K, 3a uckitoueHneM HUTPUTHOTO a30Ta, CPEAHEro-
JOBasi KOHIEHTparus koroporo cHu3mwiack ot 2 I1JIK o 3nauenuii, He nmpesbimarommx [1JIK (puc.
2.5.1.1). Yucno cnyuaeB npessimenus [1IJIK Bo3pocno nedrenpomykramu ot 29 no 71 %, aMMoHMiA-
HBIM a30ToM OT 14 110 43 %, MakcuMaJIbHbIE KOHIIEHTPALMU KOTOPBIX PETUCTPUPOBAINCH HA YPOBHE 2
IIJIK, coenqunenutii xene3a 4 I11K.
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Puc. 2.5.1.1 lsmeHeHue cpedHe20008bix KOHUeHmMpayuli omOernbHbIX 3a2pA3HAIOUWUX 8ellecms U Kayecmea
800bI p. BopoHa 6 4yepme 2. Ye8apoeo 8 MHo20/1emHeM rifiaHe (a,b)

B mMHOronerem miane kadecTBo BOJbI p. JIecHON BopoHex Bble 1. MUUypHHCK BapbUpPYET B
npenenax «ycjIOoBHO YUCTas» - «ciabo 3arpsisHeHHas». B 2021 r. ynydmmiocs KauecTBO BOJBI PEKH B
pe3yJIbTaTe CHUKEHUS COJIEpKaHUsI HUTPUTHOTO a3oTa: cpennerogoBoro ot 1,5 I1/IK, makcumanbsHOro
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3 [IJIK no 3nauenwuii, He npepbimaromux I1JIK u nosropsemoctu ciydaes npesbienus 1K ot 83 no
0 %. Yiy4mmics pexxuM pacTBOPEHHOTO B BOJE KUCIOPOJa, MUHUMaJbHas KOHLIEHTpaLHs KOTOPOro B
2021 r. He cHmwkanack Hke 7,14 mr/a (B 2020 r.- 5,48 mr/m). Boga mo kauecTBy mepenuia u3 «ciado
3arpsi3HEHHOW» B «YCIIOBHO YHCTYIO». CpeHerooBble KOHIIEHTPAIMK ONpeAesieMbIX BEIECTB ObLITN
nwke [1JIK (puc. 2.5.1.2). MakcumalibHble KOHIICHTPALIUU COCIUHEHUMN Kejle3a U OPraHMYecKUX Be-
miects (o XIIK) He3HaunTeNnbHO NpEBbIIIaIl HOPMATHUBBI.
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Puc. 2.5.1.2 NameHeHue cpedHe20008bIx KOHUeHmpauult omdernbHbIX 3a2psSA3HAWUX 8euecms U kadecmea
800! p. JlecHol BopoHex ebiwe 2. MudypuHck 8 MHo20/1emHeM riniaHe (a, 6)

Bacceitn Kapckoro mops
IIpuToku o3epa Baiikan. B 2021 r. Boja B yCTheBBIX yuacTKax 9 pek, BHIOpaHHBIX B KauecCTBE

¢onoBrIX (pp. I'onoyctnas, Capma, Boabmas Cyxasi, Mantypuxa, MbicoBka, CHe:kHasi, Bbia-
puHas, YTyJuK, Xapa-MypuH) oleHMBaNach Kak «ycJlIOBHO uucTas». KauectBo Boabl p. Byryab-
AeliKka HECKOJBKO YXYAIIUIOCH 1Mo cpaBHeHHIO ¢ 2016-2020 rT. 1 XapakTepu30Balioch Kak «ciaabo 3a-
I'PA3HEHHAS»; B BOJIE BO3pOCIH N0 cpaBHEHUIO ¢ 2020 r. cpeHEroJ0Bble KOHLIEHTPALUNA COEJUHEHUM
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Menu u opranudeckux BemecTs (mo XIIK) B 1,6 u 2,2 pasza coorBeTcTBeHHO. [IpeBbilieHre KOHIIEH-
Tpauuii penonos B Boge Ha ypoBHe 1,5-3 I1/IK BoraBieno B 20-60 % mpobax BoabI BCeX peK, UCKITIO-
yasg p. MbICOBKa, T/le MaKCUMaJbHbIE KOHLIEHTpanuu ¢Gukcuposaiauchk Ha yposue 1 I1JIK. B Boze p.
CHexHas B OJHOW U3 TIPOO PETUCTPUPOBAIMCH KOHIICHTPAIIMU coeMHEeH Menu Ha ypoBHe 1 IT/IK.
Conepxannst opranundeckunx BemiectB (mo XIIK) na yposne 36,3-38,5 mr/n ormeuanucek B 25% mpo6
BoJbl pek ['onoyctHas, byrynbaeiika, Capma. Ha puc. 2.5.1.3 nmoka3aHo u3MeHEHUE KayecTBa BOJIbI
pUTOKOB 03epa baiikan 3a nepuox ¢ 2007 o 2021 rr.
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Puc. 2.5.1.3 (Hayano). VismeHeHue cpedHe20008bIX KOHUeHmMpayuti omoOerbHbIX 3a2psA3HAIOUWUX seulecms
u kayecmesa 800bI pumokos 03. balikan: a) p. [onoycmHas, 6) p. Byaynsdelika, 8) p. Capma, &)
p. Manmypuxa, 0) p. Mbicoeka 8 MHO20/1lemHeM riraHe
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Puc. 2.5.1.3 (okoH4aHue). N1ameHeHue cpedHe20008bix KOHUeHmpayuli omoOesibHbIX 3a2PSA3HSWUX 8eU,ecms
u Kayecmsa 800bI Mpumokos 03. batikan: a) p. [onoycmHas, 6) p. Byaynedelka, 8) p. Capma, 2)
p. ManHmypuxa, 8) p. Mbicogka 8 MHO20/1lemMHeM riraHe
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Bopna UpkyTckoro BogoXpaHuIUINA B TpeX cTBOpax HabmoaeHuit (uctok Anrapsl, 1. ITatpo-
HblL, T. UpkyTck) B 2021 1. onieHUBaIach Kak «yclioBHO yucTas» (puc. 2.5.1.4). Bo Bcex cTBopax B §-33
% Tpo0 BOABI PErUCTPUPOBATUCH KOHIEHTpamuu (enosoB B 1,5-3,1 pasza mpessimaroniue [1/IK. B
cTBOpe T. UpKyTCK B OIHOM U3 TIPOO BBISBICHBI KOHIIEHTPAIIMU cOequHEeHM Meau Ha ypoBHe 1 TT/IK.

16,0 =1
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Puc. 2.5.1.4. ismeHeHue cpedHez0008bix KOHUeHmMpayuli omoesibHbIX 3a2PsA3HSIWUX 8ewecms
u nokasamerieli kKa4yecmea 800bI Mpkymckoao sodoxparunuwa, OlTI-1, ucmok AHeapsbl
8 MHO20/IeMHEeM r1/1aHe

Bacceiin Bocrouno-Cudupckoro mopst

Pexa Jlena. B MHOronerHem miuane kauecTBo Boabl p. JleHa B BepxHeM crBope p.i. Kauyr xa-
PaKTEpU30BaIIOCh KaK «CJ1a00 3arpsi3HEHHAs», B OTJEIbHbIE TOJbl - KaK «yCJIOBHO YUCTas». Xopouiee
Ka4yecTBO BoAbl p. Jlena B ctBOpe p.n. Kauyr o0ycioBieHO HM3KUM COJEpP:KaHHEM CPEIHEr0JOBBIX
KOHLIEHTpaLuil COeIMHEHUII MeTallUI0B, HE(YTENPOAYKTOB, AaMMOHUIHOTO 1 HUTPUTHOI'O a30Ta HE Ipe-
Beimaromux 1 ITJIK (puc. 2.5.1.5).

B 2021 r. Boga peku Mo KayecTBY B JJaHHOM CTBOPE YXYAIIMIACh U OLEHMBANACh KAK «ClIabo
3arps3HEHHas», 3a CYET YBEIMYCHHA KOJIMYECTBA 3arpsA3HAIONIMX BEHIECTB OT 2- X 10 4-x u3 14,
YUYTCHHBIX B KOMIIJIEKCHOM OLICHKE Ka4€CTBA BOJBI.

knacc kakecrsasogbl ¥ HOMP —+—N-NH4 —w-N-NO2 —e-Fe - Cu ——Ni
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Puc. 2.5.1.5. IameHeHue cpedHe20008bIx KOHUeHmMpauuti omaAesibHbIX UH2pedueHmMos U kadyecmea 600bl
p. JleHa, p.n. Kayye 8 MHo2onem+em rnnaHe
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B Teuenne 2013-2021 rr. kayectBO BoabI p. JIeHa B cTBope T. YcTb-KyT He M3MEHMIIOCH U Xa-
paKTepu30Baioch «caabo 3arps3HeHHo» (puc. 2.5.1.6). CpeqHerooBble KOHLIEHTPAIIMH Mo H3Me-
HWJIKCH U OBbLIH HIDKE WK B ipenenax [1/IK.

15 + +— &
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Puc. 2.5.1.6 N3ameHeHue cpedHe20008bIx KOHUeHmMpauyut omoesibHbIX 3a2pPA3HAWUX 8eu,ecms
u kayecmsa 800bI p. JleHa, 2. Yemb-Kym 6 MHO20r1emHeM rnaHe

Bacceitn Tuxoro okeana
[ToBepxHOCTHBIE BOJBI OacceilHa THXOro OKeaHa pacloJOKEeHbl Ha TeppuTopuu JlaibHEBO-

cToyHoro denepaibHOro OKpyra.

Pexu o. Caxanun. Mzyuenne (oHOBOTO 3arpsi3HEHUS TOBEPXHOCTHBIX BOJ 0. Caxamua B 2021
T. MPOBOJWIIOCH HA TIPpUMEpe 0OOCHOBAHHO BBHIOPAaHHBIX y4acTKOB p. Poratka, p. IlpaBna, p. JIroTora,
p. UexoBka, p. Yraeropka, p. Ouenyxa. B 2021 r., kak ¥ B npeAIECTBYIOIINI MHOTOJIETHUIN NIEpUO,
OpraHM30BaHHbBIN COPOC CTOYHBIX BOJI B 3TH PEKU OTCYTCTBOBAJ.

Pexa Poratka, mputok p. KpacHocennckas B 6acceitne p. Cycys, HabmonaeTcss Ha (POHOBOM
yuactke Bble I. FOxHo-CaxanuHck. [1o0 0CHOBHOMY XMMHUYECKOMY COCTaBY BOJla PEKH MaJOMHUHEpa-
nu3oBaHa. CymMMapHoe cojiepkaHue TJIaBHBIX HOHOB B 2021 r. u3mensioch ot 52,6 mr/n no 74,1 mr/n,
B cpeaHeM cocrtapisis 62,8 mr/n. ConepkaHue B3BELICHHBIX BellecTB B Bojie p. Poratka B 2021 r. 11o0-
cturano 12,0 mr/a ipu cpennerogoBom 3HaueHun 7,00 mr/in. XopomuM ObUT peKUM pacTBOPEHHOTO B
BOJIE KUCTIOpOa, cojiep:kanne kotoporo B Teuenue 2021 r. konebanocs B peaenax 7,50-12,4 mr/m.

Hesbicokum Obu1o conepskanue B Boje p. Porarka oprannueckux Bemiects (1o XIIK), 3HaueHus
KOTOPBIX BapbUpPOBAJIM BO BHYTPUTOJOBOM pexuMe B nuanaszone 7,50-15,3 mr/n. B 14 % npo6 conep-
XKaHus opranndyeckux BeuecTB (BennunHbl BIIKs) Boabl mpeBbliain HOpMaTUBHOE NMPU MaKCHUMallb-
HOM 3HadyeHuu 2,60 mr/n. B 2021 r., kak u B mpeablaAylue rojsl, B Boje p. Porarka oTcyrcTBOBasIn
(heHOIBI, HUTPUTHBINA a30T, COEMUHEHUS HUKeNs (puc. 2.5.1.7.).

Bo3spocnu B cpenHeM KoHLEeHTpauuu B Boae coenuHenuit meau o 3,3 II/JIK. C yuerom kom-

IJICKCA MPUCYTCTBYIOINX B BOJC BCIICCTB BOJA P. Porarka B 2021 r. XapaKTCPU30BaAJIaCh KakK «cimabo
3arpsA3HCHHAN.
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Puc. 2.5.1.7. N3ameHeHue cpedHea0008bix KOHUeHmpauuli omoeribHbIX UH2pedueHmos u rnokalamerneu
Kavyecmea 800bI p. Pozamka 8 gpoHosomM nyHkme 2. KOxHo-CaxasiuHcK 3a MHO20/1emHuli nepuod

Peka Ipana Bnamaer B TaTapckuii mposwB. B ctBope HaOmroaeHMI 32 POHOBBIM COCTOSIHHEM
B myHKTe 1. [IpaBna B 2021 r., KaKk u B peIbIIyIIHe TObI, HAOIIONAIH HEKOTOPOE YBEINYCHUE /10 3 U
2 ITJK cpemHerogoBbIX KOHIEHTPAUNA COSTUHEHUH Meau U HedTenpoayKkToB. CpeaHeroaoBbie KOH-
LEHTpalMy a30Ta aMMOHUWHOI0, a30Ta HUTPUTHOTO M a30Ta HUTPATHOIO, JKeJe3a, IMHKA, MapraHua,
¢denonor He npebimaym [T1JIK (puc. 2.5.1.8.).
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Puc. 2.5.1.8. 1ameHeHue cpedHe20008bIx KOHUeHmpauuli omdesnbHbIX UH2pedueHmoes U nokasamersel
kadecmea 800kl p. [Mpasda, 8 poHo8oM ryHkme 1. [Tpasda

Peka Jlrotora y n. Yannanoso no kaudectBy B 2021 r., kak u B 2020 r., OTHOCHUTCS KO 2-MYy
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KJIacCy M XapaKTepH3yeTcsl Kak «cnabo 3arps3HeHHas». 110 cpaBHEHUIO ¢ MpPEAbLAYIIMMHU TOJI0M Ka-
KHUX-TMOO CYIIECTBEHHBIX M3MEHEHHH HU IO OAHOMY IOKa3aTelo KadecTBa BOJbI HE HaOIOalu.
CpenneronoBbie koHueHtpauuu oprannyeckux BemiectB (mo XIIK, BIIKs) B Boge coorBeTcTBOBaAIN
HOPMATHUBHBIM TpeboBaHUsIM. KOHIIEHTpauy a30Ta aMMOHUITHOTO M HUTPUTHOTO OBbLIM OJM3KU K HY-
JIEBBIM 3HAYCHUSM.

Pexn nosiyocrpoa Kamuarka. Ha monyoctpoBe KamuaTka B ()OHOBBIX MyHKTaX T'MIPOXHUMHU-
yeckux Habmoaenuit p. bepm y c. [Tymmao, p. KamuaTtka B (hoHOBBIX cTBOpax, p. bonbmas, p. BeicT-
past BoIe c. Manku BoJa 1O KauecTBY, B OCHOBHOM, COOTBETCTBOBaja (poHOBOMY cocTosiHuIo. [Ipo-
M30IIEANINE U3MEHEHHSI ObUIH HE3HAUYNTEIILHBIMU.

Peka bep B ctBope 2,5 kM K 3anany ot ¢. [Tymuno B 2021 r. B OCHOBHOM OTpakasia i Oblia
6nm3Ka K JOHOBOMY COCTOSIHHIO TIOBEPXHOCTHBIX BOJ mostyocTpoBa. B 2021 r. cpeanerogoBsie 3Haue-
HUS KOHLIEHTPALlUK COEAMHEHUN CBMHIA, KaaMus, opranndeckux BeuecTs (o XIIK u BIIKs) ocrasa-
JHUCh B Ipeesiax HOpMaTHBHBIX TpeOoBaHuid. Bonma p. bepin mo kayecTBy oleHHMBalIach Kak «Ciado
3arpsisHeHHas» (puc. 2.5.1.9).
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Puc. 2.5.1.9. — IameHeHue cpedHe20008bix KOHUeHmpauyuli omoesibHbIX 3a2PsA3HAWUX 8EU,ECM8
u nokazamersieli kKayecmea 800bi p. bepw 8 nyHkme c. [NywuHo 3a MHo2onemHutli nepuod

B psine nmpo6 Bobl OTMEUa M KOHLEHTPAIMK B BOJIE COEIMHEHUI MeM U Kaamus He BbIme 1,5
IMAK u 4 ITAK, 9To cooTBETCTBYET MPUPOAHBIM (hakTopaM (OpPMHUPOBAHUS MOBEPXHOCTHBIX BOJ B
JTAHHOM peruoHe. B To jxe BpeMsi Hanmuue KOHLEHTpauuil B Boge p. bepm y c. [lymuno HedTenpo-
IOyKTOB B cpeaneM Ha ypoBHe 2 II/IK n makcumanbeHOM koHueHTpanuei 6 IIJIK cBuaerenscTByeT o
HapyIIEHHOCTH €CTECTBEHHBIX YCIOBUN (POPMHPOBaHHUS KaduecTBa BOJbl. B myHkTe (hOHOBBIX HaOIIO-
nenuit p. Kamuartka, 0,8 kM Ha ceBep ot c. [lymuHo Taxke (UKCUPOBAIN 3arpsA3HEHHOCTb BOBI P.
Kamuarka Hedrenpoaykramu B cpeaneM 1,29 ITJK n makcumanbHo# koHuenTpauueit 4 ITJK. Kaue-
cTBO BoJbI p. bepur u p. Kamyarka B 3THX cTBOpax OLIEHUBANIACh KaK «CJ1a00 3arps3HEHHAs.

Pexa Boabmas Beictpasi B ctBope Bble ¢. Manku B 2021 1. He TouHO oTpakaeT (poHOBOE
COCTOSIHUE TOBEPXHOCTHBIX BOJI PErMOHA, NOKA3bIBasi BEPOATHOE yyacThe B (JOPMHUPOBAHUU XUMHUE-
CKOT'0 COCTaBa aHTPOIMOTEHHOM cocTapistomield. B yactHocTH, B 71 % npo6 BOJbI peKH Ha 3TOM y4acT-
K€ KOHIIEHTpaluu He(TEenpoayKTOB B CPEAHEM IPEBBIMIAIN HOPMATUBHOE B 6 pa3 Mpu HauOOJIbIIEM
sHayenuu 11 ITIK.
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3.3. Conep:kaHne OCHOBHBIX KHCJIOTOOOPA3YHOIIUX BEUIECTB B MOBEPX-
HOCTHBIX BOJaX HA cTaHUUsAX MOHUTOpUHra EAHET

B paiionax pacnonoxxenus cranmmii cetu EAHET na tepputopun Bocrounoit Cubupu u
Hansnero Boctoka mpoBoastTcs HaOMIOJEHUS MO0 MPOrpaMMe MOHHMTOPHHIAa XHMHUYECKOTO COCTaBa
MOBEPXHOCTHBIX BOJ C LEJNbIO MOJYYSHHs TaHHBIX JJI OLICHKH BO3JECUCTBUS KHCIOTHBIX BbINAJACHUN
Ha DKOCHCTEMBI BOJOEMOB M MaJbIX peK. OCHOBHbIC MPUHIUIIBI OpraHU3allMi HAOII0AeHUN pa3pado-
TaHbl U PEAINU3YIOTCA C UCIIOJIB30BAHUEM OIIbITa IporpaMmM MoHUTOpUHTa B pamkax Koneenuuun EDK
OOH no TpancrpannuHomy 3arpszHeHuto Bo3ayxa (ICP-Waters, ICP-IM), pernoHanbHBIX CET€H MO-
HUTOPHUHTA Psiia CTpaH, BKItouyasi Poccuio, U J0JAroCpouHbIX uccienoBanuii B EBporne u Snonum.

Ha poccwuiickoii cetu EAHET nonrocpounbie HaOMrOAeHUST BEAYTCSA HA JBYX BOJHBIX OOBEK-
tax: p. [lepeemnas, Gacceiin 03. baiikan, B pernoHe pacrojoKeHusi CTaHIUU aTMOC(HEPHOr0 MOHHUTO-
punra EAHET Jluctsnka; u p. KomapoBka (nputok p. PasmonpHas, 6acceitn SImoHckoro Mops), Ha
cranuuu [Ipumopckas. OOmie xapakTepucTUKU BOJIOTOKOB U MX BOJOCOOPHBIX OacceifHOB mpuBee-
ubl B O030pe 3a 2011 r., B exxeronnukax ganabix EAHET ("EANET Data Report”) u 4-m Ilepuonnye-
CKOM OTYETE O COCTOSIHUM KHCJIOTHBIX BbINafeHuii B Boctounoi Asuu (2021).

B 2021 roay B Boae pexu KomapoBka HaOII0an0Ch MOBBIIMICHHBIE KOHIICHTPAIIUM KaTHOHOB
KalblMs ¥ MarHus B oceHHuU nepuoi. KoHneHtpauu cynb(}aTroB Takke MOKa3ajil BO3pACTaHHE B
CEHTSIOpe OTHOCUTENIBHO CPEIHEMHOTONIETHUX 3HaueHui. CojepkaHue HUTPATOB U MOHOB aMMOHUS
CTaJI0 HIDKE MO0 CPaBHEHUIO CO CPEIHUMHU MHOTOJIeTHUMU 3HadeHusiMu. Jlig pexu [lepeemuas cyie-
CTBEHHBIX OTJIMYUN YPOBHS COJIEpKaHUs HAOJIOIaeMBIX BEIIECTB OT CPEIHUX MHOTOJETHHX IMOKa3a-
Tenel He ObL10 BhIsBIICHO (Tabm. 3.3.1).

Tabn. 3.3.1. CpegHue MHOroneTHMe KOHLEHTpauuMM OCHOBHbIX MOHOB WM AManasoH UX U3MEHEeHWA B MOBepX-
HOCTHbIX BO4aX BOAOTOKOB B pavioHax ctaHumn EAHET B 2007-2021rr.

p. Komaposka ([pumopbe) p. NepeemHas (baccenH 03. bavikan)
?,,Zﬁs:;zoe (gg_ Cpentee ,El,manasoHv CpegHee [OnanasoH ns-
enMHeHNE) n3MepeHuii MepeHUi
MHoronetHee | 2021r | (2007-2021) (2007-2021)
MHOrorneTHee 2021 r
pH 6,94 7,91 6,35 - 8,40 6,72 6,76 6,41 -7,21
S04, me/n 12,05 15,13 3,567 — 25,23 11,11 10,84 6,37 - 15,44
NOs, me/n 1,87 1,05 0,10 -6,15 0,71 0,67 0,18 -1,30
NHa4*, me/n 0,18 0,11 0,01-1,03 0,02 0,013 Hro - 0,25
Ca?*, me/n 8,85 12,81 5,20 - 25,67 4,76 4,85 2,97 - 6,32
Mg?*, me/n 2,25 3,31 0,60-7,10 0,88 0,84 0,50-1,34
NO2, me/n 0,03 0,01 HAo - 0,12 0,002 0,002 Hro - 0,01

HNo — PE3YJIbTAaThl USMEPCHUA HUIKEC IIPEACIa 06Hapy)KeHI/I$I, YCTAaHOBJICHHOI'O METOANKaAMU H3MepeHHﬁ.

Kucnomnocms nosepxnocmmnulx 600

3a Bech nepuoj HabIOIeHU cpeHero/1oBble 3HaueHus BennurnHbl pH Bozsl B p. [lepeemnoit
U3MEHsUTUCh OT 6,59 no 6,88, mpu cpeaHem MHOTOJIETHEM 6,72 W Bapualusax u3MepeHuit ot 6,41 mo
7,21 en. pH. B cesonHOM x0/1¢ HanboJiee BHICOKME 3HAYEHUS HAOIIOAIOTCS JETOM: CpeaHEe 3a MHO-
ronetHuid nepuon 7,0. Cpennee 3nauenue pH s 3uMbl okono 6,7, Hambosee HHU3KHE 3HAYCHHS
HaOJTIOATMCh BECHOM.
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B Ilpumopse B Bomax p. Komaposka B 2021 romy Hapymuiach TEHACHLMS YBEIMYEHUS KHC-
JIOTHOCTH, 3HaueHus konebamuch ot 7,61 no 8,40 en. pH. Cpennee 3a rox cocraBuino 7,91, 4ro 3Haum-
TEJILHO BBIIIE CpelHero 3HadyeHus 3a nepuoa HaOmoneHus 2007-2020 rr. Hdns p. KomapoBku He
HaOJI0AaeTCsl 3HAYUTENBHBIX Pa3InYuid BETMUMHBI PH MeXy ce30HaMu, TeM HE MEHee, KaK MPaBHIIo,
XapakTepeH pocT 3HaueHu pH oT 3uMBbI K OCEHHU.

[To pesynbpraram HabmroaeHM B 2021 T. MpooKaeTcss OTMEUCHHAS paHee TEHACHIIUS COXpa-
HEHUS B CPEIHEM IPUMEPHO OJIMHAKOBOI'O YPOBHS M BapHalMM 3HAYEHUH KUCIOTHOCTH i p. Ilepe-
emHas (puc.3.3.1). B cBsi3u ¢ tem, uro B 2021 roay mis p. KomapoBka HaOI01a€TCsl aHOMAIIBHOE T10-
BbIIlIEHNE 3HaueHuil pH, Hapymmics TpeH UX €KEroJHOro noHwxeHus. st onpeneneHus: u3smMeHe-

HHUA TCHACHIINHN HGO6XOIII/IMO MMpoCICANTb ANHAMUKY pH IMMOBCPXHOCTHBIX BOJ B IOCICAYOIIHUEC I'ObI.

8,2
80 |
78 |
76 |
74 |
72 |
70 [
68 |
6,6
6.4 |
62 |
60 b
& O '»Q@ '»“\\ WQO w@% q?\b‘ %& SN NN

pH p.Komaposka
pH p.Ilepeemuas

Puc.3.3.1 TeHOeHyuu usmeHeHus pH e nosepxHocmHsbix eolax Ha cmaHuusax EAHET e lNpumopbe
u 8 patioHe 03. balikarn.

Cooeporcanue cynvhamos

B 2021 rony cpenneromoBoe cojaepxanue cyibdaToB B Boje p. KomapoBka cocrasmio 15,13
MI/J1, TIPY 3TOM B T€YCHHUE TOJ[a 3HAYCHUS U3MEHSUTHCH OT 9,4 1o 25,23 mr/n. Jlnsa p. [lepeemuas cpen-
HeronoBas KoHieHTpanus coctaBuia 10,84 mr/n (Tabnuma 3.3.1), uHTEpBa)l N3MEHEHUHN TaKKe OCTa-
BaJICSl HA YPOBHE XapaKTEpHbIX 3HauUeHuu - ot 7,69 no 12,83 mr/m.

B ronoBom xone xoHueHTpanui 1 p. KomapoBka OTCYTCTBYIOT MOBTOPSIFOIIMECS €KETOTHO
CE30HBbl C MUHUMAJIbHBIM 3HAY€HUEM, Torja Kak /g p. IlepeeMHON MOKHO OTMETHUTBH BBIpRXKEHHOE
YMEHBIICHNE KOHIICHTPANi B BeCEHHHE MecsIbl. 3a Bech mepuoa 2007-2021 rr. abconmroTHBIE MUHU-
MaJbHbIE U3MEPEHHBIC 3HAaUeHUs cocTaBuiu 3,57 nist peku Komaposka (B netHuit mepuos 2010 roga)
u 6,37 mr/n ansa pexu [lepeemnas (B Becennnii mepuon 2011 roga). AGCOMIOTHBIE MaKCUMAIBHBIC U3-
MepeHHbIe 3HaYeHUs cocTaBmim 25,23 mis pekun KomapoBka (B ocennuit nepuoy 2021 roga) u 6omnee
15 mr/n nns pexu [lepeemnuas (B Becernnuit nepros 2010 roxa u netom 2020 1.) (puc. 3.3.2).
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Puc.3.3.2 Ce30HHbIe U3MEHEHUs1 KOHUeHmpauul cynsghamos (m2/i1) 8 eodax p. Komapoeka (criesa)
u p. lNepeemnHas (cnpasa) 8 2007-202122.

Cooepircanue numpamoe

B 2021 rony cpenneronosoe conep:kaHue HUTpaToB A p. KoMapoBka CHU3HIIOCH 1O CpaBHE-

HHUIO C IPOUUIBIM I'OAOM U COCTABUIIO 1,05 MI‘/J'I, YTO HMXKE YPOBHA CPCAHEMHOIOJICTHUX 3HAYCHUU.

HJ’IS[ p- HepeeMHaﬂ Cp€AHETOOBOC 3HAYCHNE HE3HAYUTCIIBHO ITOBBICHJIOCH M COCTAaBUIIO 0,67 MI/JII.

CpCI[HI/Ie MHOTOJICTHHUC 3HAYCHUA KOHHeHTpaHI/Iﬁ HUTPATOB B P. KOMapOBKa H B Dp. HCpCCMHaﬂ COoCTaB-

a0t 1,87 u 0,71 Mr/n, cooTBeTcTBEHHO. B 11€710M MHTEpBasl U3MEpEHHBIX KOHLEeHTpaluil B p. Koma-

poBka cocrasisieT oT 0,10 mr/m go 6,15 mr/a, yto 3HauuTeNbHO Oonbiie, yeM ans p. [lepeemnas (ot

0,18 mo 1,30 mr/m). B rogoBoMm xoxe ains p. [lepeemnas sBHO MPOCIEKUBAETCS 3aKOHOMEPHOCTh CHH-

JKCHHA KOHLCHTpallu B JIETHE-OCEHHUI nepuon; Ajsd p. KOM&pOBKa OTCYTCTBYIOT 4ETKHUE 3aKOHOMEp-

HOCTH, TEM HC MCHCC, B HCKOTOPLIC I'OAbI IIPOCIICKUBACTCA CHUKCHUC COACPIKAHUSA HUTPATOB B JICT-

HUH ¥ OCEeHHMII ce30HHI (puc. 3.3.3).
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Puc.3.3.3 BHympueodosbie usmeHeHuUs1 KOHUeHmpauul Humpamos (me/n) 8 p. Komapoeka (crieea)
u p. MNepeemHas (cnpasa) 8 2007-2021z2e.
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[To pesynbraram m3mepenuii B 2007-2021 rr. mis p. [lepeeMHast orMedaeTcsi TSHACHIIUS CHU-
xKeHus conepkanus HUTpatoB. s p. Komaposku no 2019 r HaGnroaanoch MOBBIIICHUE CONEPIKAHUS
HUTPATOB B Bojie, B 2019-2021 rr ux KOHIEHTpaIuu cHmkatorcs (puc.3.3.4).
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Puc.3.3.4 TeHOeHyUU U3MeHeHUSs1 KOHUeHmpayul Humpamos (Ma/f1) 8 M08epxHOCMHbIX 800ax Ha CMaHUUsX
EAHET e lNpumopse (p. Komaposka) u e palioHe 03. balikan (p. NepeemHasi).

OCHOBHble KAMUOHbL

Cpennee cojaepkaHH€ WOHOB KalbLIMS, SBISIONIETOCS MPeoOsaJaroliuM M3 KAaTHOHOB, JUIS
p. Komaposka B 2021 rogy coctasuio 12,81 mr/m, npu cpeanem mHorosnerHeMm 8,85 mr/n. Conepxa-
HUEe Maraus coctaBuio 3,31 mr/n, npu cpeanem MHoroneTHem 2,25 mr/n. [{ns p. [lepeemnuas, cpennee
CoJiep>KaHue MOHOB KalbIUsl U Maruus coctaBuio 4,85 m/n u 0,84 Mr/i, cOOTBETCTBEHHO, YTO HE3HA-
YUTENHHO OTJIMYAETCSI OT CPEJHUX MHOTOJICTHUX 3HaueHui: 4,76 mr/a nns xanpius u 0,88 mr/m ans
MarHus. B nenom, ypoBHM KOHLIEHTpalMii HOHOB KaJIbLIMS U MarHus B Boje p. KomapoBka 3HaunuTenb-
HO BbIIIE, 4eM B p. [lepeemuas.
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Puc.3.3.5 NameHeHus1 KOHUeHmpauul kanbyus (Me/n) 8 moeepxHoCmHbIx 800ax Ha cmaHyusx EAHET
8 lNpumopske (p. Komaposka) u 6 patioHe 03. balikan
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B 2021 roay nponomkuiach TEHIECHIUS HA YBEIUYEHHUE COAECPKAHNSI MOHOB KaJbIHsl B BOJE P.
Komaposka (puc. 3.3.5). Konebanus 3naueHuil B TeueHue roja coctaBuiu ot 8,47 mr/in no 25,67 mr/n
(B ceHTAOpE), 3TO MAaKCUMAIIbHOE U3MEPEHHOE 3HaYeHue 3a Bech nepuon 2007-2021 rr. Cpenneroo-
BOE cojiepKaHue Kalblins B Boje p. Ilepeemuas B 2021 r. ObIJIO XapaKTEpHBIM JIJIsi YPOBHEH MOCIIE-
HUX JIET U COCTaBWIO 4,85 MI/I mpu KoJIeOaHMSIX KOHIIGHTpAIMK B TeUeHue roja ot 3,93 mr/i no 5,44
MI/11.

Cpennee conepkanue MOHOB Maraus B Bojax p. Komaposku B 2021 roxy cocrasmio 3,31 mr/i,
3TO BBIIIE CPETHETO MHOTOJIETHETO 2,25 Mr/i. BHyTpuronoBsie kKone6aHuss KOHIEHTPAIMI COCTaBHIN
or 1,33 mr/m no 7,1 mr/a (B ceHTsIOpe), 3TO MakCUMaJIbHOE M3MEPEHHOE 3HAYCHHE 3a BECh MEPHUO/T
2007-2021 rr. CpeanerooBoe cojiepkaHne HOHOB MarHusi B Boze p. Ilepeemnas Obl10 XapakTepHBIM
Ui ypoBHEH nociennux yiet (puc. 3.3.6) u cocraBuio 0,84 Mr/i, 4To HEMHOTO HIKE CPETHETO MHO-
rosetrHero 0,88 Mr/i1, mpu BHYTPUTOIOBBIX KoJeOaHMsIX KoHLeHTparwii ot 0,72 mr/a o 0,96 mr/m.
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Puc.3.3.6 NameHeHuUs1 KoHUeHmpayul MazgHus (Ma/r1) 8 nogepxHocmHbix 8o0ax Ha cmaHuyusix EAHET e lNpu-
mopebe (p. Komapoeka) u e patioHe 03. balkan

Copnepxanne aMmmoHus B Bojax p. KomapoBka B 2021 rony ObU10 HE3HAUUTENIBHO HIKE Cpell-
HEro MHOTOJIETHET0 U B TE€UEHHE Tojla KOHLEeHTpauu koiaedanuck ot 0,048 mr/n no 0,272 mr/a (puc.
3.3.7). B Boaax p. [lepeemuas cpenerooBoe 3HadeHne KonuenTparuit NHs* takxke ObUIo HIDKE, YeM
CpeZiHee MHOTOJIETHEE 3HAYCHHUE.

Coomnowenus 0CHOBHBIX AHUOHOB U KAMUOHO6

[Tpu ananu3e COBMEMIEHHBIX TOIOBBIX XOJI0B KOHIICHTPAIUI KaJIbIUsI U CyIb(})aTOB MOKHO OT-
METHUTh, YTO COJEpKaHHE CYNb(aToB B 11eJI0M Ooliee BHICOKOE, YeM Kallblius, OJHAaKo oceHbio 2021
roga coaepxanue cynbdaroB B p. KomapoBka Obulo HIKe coaepkaHus kanbliusg. Kak oTmeuanock
paHee, ypOBEHb KOHIIEHTPALM HUTPATOB B BOJIaX PEKHU CYIIECTBEHHO HU)KE KOHLIEHTPALUNA KaJIbIIUS U
cynbdatos (puc. 3.3.8 BBepxy).

MuHuMalibHble 1 MaKCUMallbHbl€ 3HAUYEHHMsS] OCHOBHBIX AHMOHOB W KaJIbLIMsI, BHIPAXKEHHBIE B
SKBHUBAJICHTHOU opme (ISl MPOCIeKUBAHUS UX POIU B (DOPMHUPOBAHUM KUCIOTHO-IIEIOYHON peak-
MU BOJIbI), HAOMIOJAIOTCS MIPAKTUYECKH B OJHU U T€ )K€ MEPUOJIBI (32 UCKIIOUEHUEM, HAIPUMED, Pe3-
KOTO YBEJTMYEHHS COJIepKaHUsl CyMMbI TJIaBHBIX aHMOHOB B ampese 2016 r., a Takxke yMEHbIIEHHs
CyMMbI aHnOHOB B ceHTsiOpe 2017 1. u 2020 r.). Jnst p. KomapoBka conepkanve Kanbius (B SKBUBa-
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JICHTHBIX €MHUIAX) MPAKTHYECKH BCErJa MPUMEPHO B MOJTOPA pasa BHIIIE, yeM o0I1ee cofepkanue
cynb(haToB U HUTPATOB (3a UCKIrOYeHHeM oceHu 2021 r., Korna cojepaHue KalbIus B IKBUBAJICHT-
HBIX eIMHUIAaX ObUIO OOJBIIE MPUMEPHO B 2,5 paza), uTo obecrieunuBaeT ONM3KUH K HelTpamsHOMYy pH
MMOBEPXHOCTHBIX BOJ B MasbIX pekax [Ipumopss (puc. 3.3.8).
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Puc.3.3.7 V1ameHeHusi KoHUeHmpauyul aMMOHUS (Ma/I1) 8 M0BEPXHOCMHbIX 800ax Ha cmaHyusix EAHET
8 lNpumopske (p. Komaposka) u 8 patioHe 03. batikan
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Puc.3.3.8 [JuHamuka coanacosaHHO20 U3MEHEHUS Cyribghamos, HUMpPamos U Kanbyus (8epxHud, mMa/f), u ux
3Ke8uBasieHmMo8 (HWXHUU, M3Ke/JT) 8 Mo8epxHOCMHbIX 800ax Ha cmaHyuu EAHET lNpumopckas 8 2007-20212a.
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Kak u B npeapinynme roasl, B 2021 roay B Bogax p. I[lepeemuas npeo6iagaoniMu aHHOHaMU
ObuTH Cynb(]aThl, @ KATHOHAMU — KaJIbIUA, TIPU 3TOM CYJIb(aThl, 10 MACCOBBIM KOHIICHTPALIUSAM, TAKKE
BCEI'/la MPEBBIIIAIOT cojepkaHue Kanplus (puc. 3.3.9). YpoBeHb KOHLIEHTpALU{ HUTPATOB B BOJAX P.
[lepeemHast Takke CyIIECTBEHHO HUKE KOHIICHTPALUHN KAJIBIUS U CYIb(PaToB.

B Teuenue 2021 roma oTHOIICHHE KaNbIUs K CyMME HOHOB CYJb()aTOB U HUTPATOB (B 3KB) CO-
cTaBisuio 4yTh Oonbiie 1,0. Takoe cOOTHOIIEHNE JaHHBIX BEHIECTB, XapakTepHoe /it BoA p. [lepeem-
Has, SIBJIICTCS] MPUYMHONW HU3KOH Oy(epHOoW crocOOHOCTH K HEHTpaNIMU3alMi KUCIOTHBIX KOMITOHEH-
TOB. Bojia peku oLleHMBAETCs KaK KpallHe HEyCTOWUYUBAsI K 3aKUCIICHUIO.
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Puc.3.3.9 [lJuHamuka coanacogaHHO20 USMEHEHUs Cyrbghamos, HUmpamos U Kanbuusi (6epxHud, me/n),
U UX 3KeusasieHmos (HUXHul, M3Ke/1) 8 noeepxHocmHbix eodax p. lNepeemHas 8 2007-20212a.

B nenom no pesynbratam (POHOBBIX HAOIOJCHUH 3a COJEPKAHMEM XHMHUYECKUX BEILECTB B
MOBEPXHOCTHBIX BoJax B paitonax cranumii cetu EANET, B 2021 roay s p. Komaposka (IIpumopse)
HAGIIIOIANOCh PE3KOe YBETHMUEHHEe COEP/KaHNs OCHOBHBIX HOoHOB (SO42, Mg?*, Ca?") B ocennmii me-
puoa. Takxke HapyIIMJICS TPEH]I YBETMUEHHUS KUCIOTHOCTH, @ CPEIHEroloBoe 3HaueHne pH cocraBmiio
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7,91 (mpu makcumansHoM 8,40), YTO 3HAYUTEIHHO BBIIIE CPETHETO 3HAUYCHUS 3a BeCch MEpHOJ HaOro-
neHus. B cBA3M ¢ M3MEeHeHHeM NpebIayIIuX TpeHa0B s peku KomapoBka, TpeOyercs: nanpHeiimee
HaOJI0IeHNE 32 KOHLIEHTPAIMSIMU BEIIECTB B PEKE ISl ONIPEIEICHUs] HATMYMsl HOBBIX TEHIEHIMHA. J{7st
p. [lepeeMHast ypoBHM OCHOBHBIX MOHOB B T€UCHHE IMOCIECIHUX JIET B LEIOM COXPAHAIOTCS CTaOMIIb-

HBbIMHU.
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3.4. ®DoHOBOE COCTOSIHME MPECHOBOIHBIX IKOCHCTEM 110 THIAPOOHOIOTrHYe-
CKHUM IOKA3aTeJIAM

B 2021 r. ¢oHOBBIE TrHAPOOHONOTHYECKHE HAOIIOJCHHMS OCYIISCTBISIMCh Ha 11 BOJHBIX
00BbEKTaX, KOTOPHIE COOTBETCTBYIOT KOHIEMIHUH (OHOBBIX YYAaCTKOB, W3 HHUX &8 Yy4YacTKOB
pacroJIOKEeHbl Ha TEppUTOpUHM 4 TOCYAAPCTBEHHBIX NPHUPOAHBIX, B TOM 4YHCIE OHOCHEPHBIX,
3allOBEJIHUKOB M WX OXpaHHBIX 30Hax: bonbmexexuupckuid, XuryneBckuil, Jlanmanackui, YcTb-
Jlenckuii.

bapenueBckuii ruaporpaduyeckuii paiion

Hab6mronenus B 2021 r. npoBogmimuck Mypmanckum YI'MC Ha GOHOBBIX ydacTKax 4 BOIHBIX
00BbekTOB: 3 pek u 1 o3epa.

Bacceiin pexu Tyaomsbi: p. Jlorra (m. Cerablii, ycThe). B cocraBe ¢uTOrIaHKTOHA
BcrpedueHo — 32 (B 2020 r. — 33 Buga, B 2019 1. — 32 Buaa, B 2018 . — 45 Bumos, B 2017 r. — 53, B 2016
r.—33,B82015 . —48, 82014 r. — 38). /luaroMoBBIX BOJOpOCCH BcTpedueHO 11 BUIOB, 30JI0TUCTHIX —
1, xapoBbIX — 8, CHHE3eJeHBIX — 2, TUHOGUTOBBIX — 4, 3eneHblXx — 6. Ha doHe omurorpodnoro
JMaTOMOBOT'O KOMILIEKCA B UIOHE OTMedalH [uaHobakrepuu Limnococcus limneticus(o-f), B aBrycre -
XJIOPOKOKKOBbIE Eudorina elegans(f). I1lo mapameTtpam pa3BuTusi (UTOIIIAHKTOHA COOTBETCTBYET 1-My
kiaccy (puc. 3.4.1).

B cocraBe 300mnankTona Becrpedeno 22 Buaa (B 2020 r. — 19 Bugos, B 2019 1. — 20, B 2018 1. —
18, B 2015 r. —14), Haubosbliee BHIOBOE pa3HOOOpasue MPHHAMICKATIO KOJOBparkamM — 12 u
BECJIOHOTUM pakaMm — 6, BETBHUCTOYCHIX PakoB BcTpeueHo 4 Buna. [lo-mpexxHeMy MIaHKTOHHas ¢ayHa
HOCHJIa pOTaTOPHO-KjIaaouepHbiit xapakrep. Komosparku Kellicottia longispina (B-onuro uaaukaTop)
u BerBHcTOoychie Bosmina longirostris ob6mamanu Haubosbliel uwciaeHHOCThIO. [lo Oumomacce
JOMHHHPOBAIN KPYIHBIC BBl KJIIO0IEP BUAbI-MHIMKATOPHI OJUr0o W oiuro-f 30H: Simocephalus
vetulus, Polyphemus pediculus, Bosmina longirostris u Acroperus harpae. poTaTOpHO-KJIaJOLEPHbINA
KOMILJIEKC.

3000enToCc pexn HacuuThiBanl 9 BumoB (B 2020 r. - 11 Bugos; B 2019 r. — 18): 4 Buga
XUPOHOMHJI, 5 — OJMroxeT. B HIOHE NOMUHUpOBaNU XUPOHOMHIBl Paratendipes albimanus (f-o),
¢dbopmMHpysT OCHOBY 4YHCICHHOCTH, B aBrycre Limnodrilus hoffmeisteri (p). Taxxe BBISBICHbI
UHAUKaTOpHBle BUIbl Tubifex tubifex (p) w Prodiamesa olivacea (f-o). 3HaueHus uHAEKca
canpobnoctu (nanee — MC) u Omotuueckoro muaekca (manee — BU) B 2007-2021 rr., a Takxe
MPUHAIIEKHOCTh BOJ] K KJIaccaM KadecTBa MO TUAPOOHOJIOTHYECKUM MOKa3aTessiM MpeACTaBlIeHbl Ha
pucynkax 3.4.1., 3.4.2.

[To moka3arensiM (UTOMIAHKTOHA M 300IUIAHKTOHA HKOCHCTEMa HAXOIUTCS B COCTOSHUH
aHTPOMOTEHHOTO SKOJIOrHYecKoro HampsbkeHus. [lo-npexHemy 6eHTO(ayHa B HaOMI0AaeMbIX CTBOPAX
oOeHeHHAs, TIPE/ICTAaBICHA OJINTOXETHO-XUPOHOMHUIHBIM KOMIUIEKCOM C TIPUCYTCTBHEM YCTOWYHBBIX
K 3arpsi3HEHUIO BUJIOB-UHIUKATOPOB.
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Puc. 3.4.2. 3HavyeHue BU 6 2011-2021 2., p. Jlomma

Bacceiin pekn Koabi: p. Kuma (cr. Jlomapckas, ycrbe). B cocraBe ¢urorurankroHa
BcTpedeHo 45 BunoB (B 2020 r. — 58 Bumos, B 2019 r. — 30, B 2018 1. — 26, 8 2017 1. — 33, B 2016 T. —
37, B 2015 1. — 48, B 2014 1. — 50), cpeau KOTOPBIX HAUOOJIBIIETO PACTIPOCTPAHEHUS JTOCTUTAIH
nuaToMoBbie — 15 Buj, 3enensie — 10, XxapoBbie — 7, CHHE3€JIEHBIX BCTPEUEHO 4 BHIA, 30JIOTUCTHIX — /
u auHO(MTOBBIX — 2. B JeTHmWiA mepwoj KIeTKH [uaHobakrepuit mocturamu 53% ot oOmiei
YHUCIIEHHOCTH, Tak B utosie oyt Coelosphaerium kiietzingianum cocrassiia 28 %. Kak u B nponutom
roay amprodiopa OTIMYaiach HAaMOOJBIIUM Pa3HOOOpa3weM B TEPHOJ MaKCHMAaJIbHOTO MPOrpeBa
BOABI — 26-28 TakcoHOB B mpoOe. [Ipu 3TOM KpyImHBIE XapOBbIE BOAOPOCIH (OPMHUPOBAIU OCHOBY
O1OMacChl.

B 3oomnankrone Bcrpeueno 18 BumoB (B 2020 r. — 16 Bumos, B 2019 r. — 18), u3 HUX 8§ —
KOJIOBpaTOK, 9 — BETBUCTOYCHIX W 1 BHUA BeCIOHOTHX pakooOpa3Heid.4. OnurocanpoOHBIC
uHAMKaTOpHBIe payku Acroperus harpae u Alonopsis elongata mpeobOnamanu 1Mo YHUCIEHHOCTH U
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6uomacce, ux noins pocrurana 22-26% OY u 34—40% ot oOmielt 6Gruomaccel mpooObl. JloMUHHPOBAITN
YyBCTBUTEIBHBIC K 3arpsi3HEHUI0 BUIBI-UHANKATOPHI (80,0 % OY).

3000€HTOC PEKM HACUUTHIBAJ, KaKk W B mpouwiom roxy 18 BumoB (B 2019 r. — 11),
pacrmpenerieHHpIx 1o 6 rpymmnam JoHHbIX opranu3moB: Oligochaeta, Chironomidae, Trichoptera,
Mollusca, Plecoptera u Coleoptera.

3unauenus MUC u BU B 2009-2021 rr., a Taxke NpUHAUIEKHOCTh BOJ K KJaccaM KadecTBa IO
TUAPOOMOIIOTHYECKUM TTOKa3aTessiM TMpecTaBieHsl Ha pucyHkax 3.4.3, 3.4.4. Dxocucrema p. Kura,
HAXOJUTCS B COCTOSIHUM 3KOJIOTMYECKOTO OJIarOnoaydHs ¢ YepTaMH aHTPOIIOT€HHOTO 3KOJIOTUYECKOTO

HaIpSKEHUS.
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Puc. 3.4.3. BHaueHue MC 6 2011-2021 ea., p. Kuua.
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Puc. 3.4.4. BHaueHue bW 8 20092021 ee., p. Kuua.

Jlannanackuii 6mocdepHsbiii 3anoBeanuk. Ha Ttepputopum OmochepHOro 3amoBemHUKA
HaxoauTcs 03. UyHo3epo, a Takxke p. Burre — Ha rpanuie 3anoBeanuka. OpraHuzoBaHHOTo copoca B
3TH BOJAHBIE O0BEKTHI HET. I'mapobuonornueckue HaOMIOACHHS Ha CTBOpax 3a IMpeiesiaMu TPaHHUIl
3aroBeHIKA MPOBOINUIINCH C UIOHS 110 CEHTSIOPb.

B ycThe p. BuTe B coctaBe ¢puTorankToHa BerpedeHo 36 BuaoB (B 2020 r. - 41 Bua, B 2019 1.
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— 32, 82018 1. — 63) U3 HUX AUATOMOBBIX — 14, 30JI0TUCTHIX — 4, XapOBBIX — 9, 3€JIEHBIX 0OHAPYKEHO
5, TMHOUTOBBIX — 3, cuHe3eseHbIX — 1. PasHooOpasue puTOIUIaHKTOHA JOCTUTano 22 BUIOB B IIpo0e.
[Ipeobnamanu B oOmIeM KOJMYECTBE JIUATOMOBBIE M HUTYAThIe 3€JICHBIC BOAOPOCIH, OIS
nuaHoOakrepuii He mpesbimana 14% OY. Yacrora BCcTpeyaeMOCTH —BHIOB-MHIUKATOPOB
YYBCTBUTEIBHBIX K 3arPSI3HEHUIO BBICOKASL.

B npo6ax 3oomnankrona odHapyskeHo 29 sunos (B 2020 r. — 23, 8 2019 r. — 19), u3 Hux: 18 —
Rotifera, 8 — Cladocera u 3 — Copepoda. MakcuMmaiibHbIe IMOKa3aTeld OOIIeH YHCICHHOCTH H
Oouomaccel Habmoganuch B urone. llnankTroHHas ¢ayHa peKH HOCHIA POTATOPHO-KIIAJOIEPHBIN
xapaktep. [1o uncieHHocTH JOMUHUpPOBaIAa pa3HOOOpa3Has Tpyma KOJIOBPAaTOK, KOTOpasi COCTaBIIsIa
80—-82% ot obmieit ynciennoctu B npobe. [lo 6Grmomacce B wroyie mpeodiajaid BETBUCTOYChIE PAaYKU
(47% ot obmieii 6momMaccel), B aBrycre — kojoBpatku (46%). BecrmoHorue padkul mpeacTaBIeHBI
HAYIUTHATBHBIMH U KOTIETIOAUTHBIMU CTAUSIMH, UX JI0JIsl B OOIIEH YMCIEHHOCTH He TpeBbimana 6—7%.
Ot 36 o 61% OY 3anuman Bup S-o Kellicottia longispina.

3000eHTOC TpeacTaBieH 21 BUAOM JOHHBIX OECIIO3BOHOYHBIX, CPEAU KOTOPHIX 7 BHUAOB
Chironomidae, o 4 — Oligochaeta u Ephemeroptera, 3 - Plecoptera, o 1 - Simuliidae, Coleoptera u
Trichoptera. buomacca 3HaYMTENBbHO MPEBBINIATA MPOIUIOTOJHUE 3HAYCHHS W JIOCTHraja IMUKa B
aBrycre 3a cy€T KPYNHBIX WHAMKATOPHBIX TONEHOK Heptagenia sulphurea (ff) W BECHSIHOK
Arcynopteryx compacta (x). Takxe 0OTMEUEHBI BHBI-UHANKATOPHI, YYBCTBUTEIbHBIC K 3arpsS3HEHHIO:
Simulium sp. (0-p), Heptagenia fuscogrisea (), Heptagenia coerulans (f), Ecdyonurus affinis (o-f3),
Isoperla grammatica (B) u Hydroptila sp. (p).

B nmpobax mepudurona p. Bure obHapyxeHo ot 27 mo 44 BumoB ¢iopsl u daynsl. B uromne
oTMeUalld camoe Ooiblioe pasHooOpazme oOpacrarened. C mokasatenem obOwimus 9  OamioB
noMuHupoBanu ymurHkr xuporomua Orthocladius sp., Buasl BecioHorux pakoobpasubix Eucyclops
macrurus, nmanodakrepun Anabaena sp., xapoBbie HUTYATBIC Bogopocian Zygonema sp u Mougeotia
sp., muaromoBeie Tabellaria flocculosa u T. fenestrata. B aBrycte nepuuTOH OBUI TPEICTABIICH
HCKJTIOYUTENIbHO BOApocasiMU. MaccoBbiMu ObuH 21 (CUMTAIOTCS BUJIBI C YACTOTON BCTPEUYAEMOCTH 5-
9 OGamioB), u3 HuX 12 BUAOB auaTomeil, 3 BUIa 3€JCHBIX BOAOpOCTEH, 4 BHUJA XapoOBBIX H 2
crHEe3eNeHbI3.4. § MacCOBBIX BHJIOB SIBISUINCH YyBCTBUTEILHBIMH WHAWKATOPAMH CallPpOOHOCTH ) -
KCEHO, O -OJIUTO WJIH OJIUTO -3 30H.

3nauenust UIC u BU B 2011-2021 rr., a Takke MpUHAJICKHOCTh BOJ K KJlaccaM KadecTBa 10
TUIPOOMOJIOTHYECKUM TTOKa3aTessaM IMpeJIcTaBlieHbl Ha pucyHkax 3.4.5, 3.4.6. Dxocucrema p. Bure,
HAXOJUTCS B COCTOSIHUH DKOJIOTHYECKOTO OJIArOMOIYYHs C YepTaMH aHTPOTIOTEHHOTO SKOJIOTUYECKOTO
HaTPSOKCHHUS.

Hcrok p. Huxuaeih Uynsl u3 03. UyHosepo. IIyHkT HaOm0IeHUI pacloyiOKEH y I'PaHULIbI
Jlarumanackoro 6uochepHoro 3amnoBennuka, Ha p. Huwxuasas Yyna. HaGmonenus mpoBoauiau B HIOHE U
aBr'yCTe 10 MoKa3aTeNsIM (PUTOIUIAHKTOHA, 300IUIAHKTOHA U 3000€HTOCA.

B cocrase anbprodaopsr ponoBoro creopa BerpedeHo 38 BunoB (B 2020 r. — 34 Buga, B 2019 1.
— 46,8 2018 1. — 52 Buma, B 2017 1. — 49, B 2016 7. — 42, B 2015 1. — 54, B 2014 1. — 55), HanbonbmIce
YHCII0 BUAOB PUHAICKUT TUATOMOBBIM — 19, 3€JI€HBIX BCTPEUEHO 6, CHHE3EIEHBIX U 30JIOTHCTBIX 110
4 Buna, TMHOPUTOBBIX — 3, XapoBbIX — 2. [IMku B pa3BUTUU anbroaopsl B BET€TallHOHHOM CE30HE HE
BBISIBIICHBI. B mepro HaOmoieHrst JOMUHUPOBAIIM TUATOMOBEIE BOJIOPOCITH. B KOHIIE HIOHS U aBrycTa
nuanobakTepuu npeobnaganu B odmen unciaeHHoctr (45—48%), HO ux gons B oOmiel Gmomacce He
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npesbimana 28%. OTMeyad BBICOKYIO YacTOTY BCTPEYAaE€MOCTH YYBCTBHUTEIBHBIX K 3arpsi3HEHUIO
BUJIOB-UH/INKATOPOB (KCEHO- U OJIUTOCANIPOOHI).
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B cocrase 300omrankTona BerpedeH 31 Bug (B 2020 r. — 21 By, B 2019 1. — 24, B 2018 1. — 18
BuioB, B 2017 r. — 20, B 2016 r. — 13, B 2015 1. — 24), u3 KOTOpPHIX 9 BHUIOB KOJOBPATOK,
BETBUCTOYCHIX pakoB — 16 u 6 — BecaoHOTUX pakoB. Ilo-mipekHEMy MO YHCIEHHOCTH JOMUHHUPOBAIN
Kellicottia longispina 33-76% oT Bcex BCTpeueHHBIX B MpodOe miaHkTepoB. OCHOBHYIO OHOMAaccy B
utojie popMupoBau oaurocanpoonsie BerBuctoychie Alonopsis elongata — 28% ot o6ieit 6nomaccsl,
B aBrycre kpymHbeie KomopaTku Asplanchna girodi 25% o6meit O6uomaccsr mpoObl. Hayrumun
Copepoda gmocturanmu 32% B o0Omieii Owomacce 300MUIAHKTOHA, YTO CBHJCTEILCTBYET 00
HKOJIOTUIECKOM OJIarOMOTyIHH.

B cocraBe 3000enTOCca BcTpeueno 20 BuaoB (B 2020 1. — 9), oTHOCAmMXCS K 8 rpymmam
JOHHBIX Oecrmo3BoHOYHBIX: ManomeTHHKoBbIe YepBu (Oligochaeta), mommocku (Mollusca), muuntku
komapoB 3BoHIOB (Chironomidae), komapos-6omoraun; (Limnoniidae), komapoB-I0JITOHOKEK
(Tipulidae), pyueitaukos (Trichoptera), xykos (Coleoptera) u mogenoxk (Ephemeroptera). B uione
3000€HTOC OTIMYAJCS OIaromoiydyueM: OTMEYald HHAWKATOpHBIE Tpynmnbsl ByauBucca u BBICOKHE
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KOJIMYECTBEHHBIC 3HAYCHUS OOINEH YMCICHHOCTH M OHoMacchl. JIOMHHHUpPOBAIU XHUPOHOMHUJBI, UX
YHCIIEHHOCTh cocTaBiisiia 10 58% OY, momnst pasHooOpa3HbIX onuroxet He mpessimana 31 % ot oOmei
YUCIIEHHOCTH TPU 3ITOM HWHAMKATOPBI OPraHUYECKOro 3arpsisHeHus Limnodrilus hoffmeisteri (p)
cocraBisui 2 % OY. B npyrue mepuosl 0eHTOC 00€THEH, IO OJIMTOXET Bo3pactana g0 96% OU.
[Monmucanpo6ubie uuaukaropsr Tubifex tubifex u Limnodrilus hoffmeisteri B cymme mocturamu 21%
OY. Bo Bce mepuonbl OoTMeuanu 3BTPOGHBIC BUIBI-UHIUKATOPHI: Polypedilum scalaenum (f-a),
Stictochironomus crassiforceps (o), Tipula autumnalis (0-p) u Ecdyonurus affinis (0-f).

PaznooOpasnas ¢mopa u ¢ayna nepudurona macuutsiBaeT ot 33 mo 39 BumoB B mpobe. B
MIOHE C YacTOTOW BCTpedaeMocTH 9 OamioB OTMEYANUCh -0 CampoOHbIE HHIUKATOPHBIC BHIIBI
Tabellaria flocculosa, T. fenestrata u xaposbie Mougeotia sp. Tak e JOMHHHUPOBAIX BOJIOPOCIH
Staurastrum sp. m ommroxersl Enchytraeus albidus. B wurone u aBrycre B MaccoByrO TpyHILy
dopmupoBau 11 BumoB. B wuione m3 HuX WHAMKATOpHI campoOHocTH: auaTomoBbie Tabellaria
flocculosa u T.fenestrata, Diatoma tenuis, Gomphonema acuminatum, Amphora ovalis, nepBudHbIC
KOHCYMEHTHI Kiagouepsl - Alonopsis elongatus BerBuctoyceie pauku pazmMepom 0,8 MM 0OBIYHBIE IS
ceBepa eBporeiickord yactu Poccun. B aBrycre ormedann Te K€ BUIbI IHATOMOBOTO KOMILIEKCA:
Amphora ovalis, Gomphonema acuminatum, Tabellaria flocculosa, Tabellaria fenestrata u nut4yarsie
Mougeotia sp. IIpoayuents B mnepudurone cocrapisuii 46—80%. CooOIIecTBO XapaKTepU3yeTcs
OTHOCHTEJIbHBIM TIOCTOSSHCTBOM (POHOBOT'O BHJIOBOI'O COCTaBa M JOMHHHUPOBAHHEM YyBCTBUTEIIBHBIX
BUJIOB-MH/INKaTOPOB OJIUTOCANIPOOHOM M 0JIMTO-3 Me3acanpoOHo# 30H. BeTpeuenHbie 4 BUa OJIMTOXET
SIBJISUTHCH TOJICPAHTHBIMU K TPO(PHUSCKOMY YPOBHIO, KaK M BUbI JINYMHOK XUPOHOMHU/I.

3nauenus MUC u BU B 2011-2021 rr., a Takke JUHAMHUKA U3MEHEHMS Kiacca KauecTBa BOJ I10
THIIPOOHOIOTUIECKAM TIOKA3aTeNsIM IPECTaBICHbI Ha pucyHkax 3.4.7, 3.4.8.

DKocHucTeMa 03epa HaXOAMWTCS B COCTOSIHUM TIEPEX0J]a OT IKOJOTMYECKOro ONaromoiydus K
COCTOSIHUIO @aHTPOITOTEHHOTO 3KOJIOTMYECKOT0 HAMPSHKEHUSI.

1.9
1,7
215

1,3

1,1
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Ton
2 Knace e | Knace —&— {DUTOIAHKTOH —8— 300IUIAHKTOH

Puc. 3.4.7. 3HaueHue NC 8 2009-2021 ze., 03. HyHo3epo

79



7.0
60
50
4.0
3.0
2,0

1,0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

EH

Ton

B | Knace 2 Knace w3 Knace ™4 [nacc —#—3oobeHTOC

Puc. 3.4.8. 3nHavyeHue bBU e 2009-2021 ee., 03. YyHo3€epo

Baarniickuii ruaporpadpuyecknii paiox

Habmonenus B 2021 r. nmpoBoamnuck Cesepo-3anagHoe YIMC Ha peke Llys (Pecny0Omuka
Kapenus) no noka3zarensiMm Makpo3000€HTOCa.

Bacceitn Onesxckoro o3epa: Peka lllys (au:xHee TeyeHue u ycrbe). B 2021 r. B cocrase
3000eHTOCa peku BcTpeueHo 19 sumoB (B 2020 r. — 24, B 2019 r. — 28, 2018 r. — 33; 2017 r. — 20, B
2016 rogy — 7, B 2015 r. — 14), otHocammxcs k 10 TakcoHOMHueckuM rpynnam. M3 HuX
MaKCHMaJIbHOTO BHJIOBOTO pa3zHooOpasus mocturanu: Chironomidae u Trichoptera — no 4 Buna,
Ephemeroptera — 3 Buma, Odonata — 2 Buma Oligochaeta, Hirudinea, Coleoptera, Heteroptera,
Megaloptera, Mollusca — o 1 Buxy. BumoBoe paznooOpasue B mpode BapbUpOBAo OT 2 10 5 BUJIOB.

Wsmenenus 3nauenunit bU B 2014-2021 rr., a Takke NpUHAAIEKHOCTb BOJ K KJJaccaM KauyecTBa
IO MOKa3aTeNsiM MaKkpo3000eHToca MpeIcTaBIeHbI Ha pucyHke 3.4.9.

DKocucTeMa PEeKM HAaXOJUTCA B COCTOSHUHU HEpexoja OT HKOJOTHMYECKOro Olaromnoisyyust K
COCTOSIHUIO aHTPOIIOT€HHOI'O IKOJIOTHYECKOTO HANIPSIKEHHUS.
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Kacnuiickuii rugporpaguyeckuii paiion

B 0Oacceiine Cpenneit Bonru ruapoOnonorudeckuii MOHUTOPHHT 32 (DOHOBBIMH OOBEKTaMHU
MIPOU3BOAMIICA Ha TeppUTOpUH JKHUTyIeBCKOT0 OMOC(EpHOTro 3aM0BETHUKA.

Kuryiaesckuii 0OnocepHblii 3anoBeannk, o3epo KoabuyxHoe. MOHUTOPUHI COCTOSIHUS
skocucteMsl 03. KonbuykHoe mpoBoautcs ¢ 2017 1. mo moka3aTtenisiM PUTOIUIAHKTOHA, 300TIAHKTOHA,
nepuduTOHA M 3000€HTOCA.

KauectBeHHOe pa3zHOOOpasue (uTormiaHkToHa HacyuThiBaio 59 BumoB (62 Buma B 2020 r.):
nuatoMoBele — 37, 3enmeHble — 13, cuHeseneHsle U KpunroguroBsie — mo 4 Bunga. JomuHUpOBaNM
BECHON KPUNTO(PHUTOBBIE BOJAOPOCIN U CHHE3EIICHBIE, JIETOM — IMaTOMOBBIC M CHHE3€JICHbIE, OCCHBIO —
CUHE3EIICHBIE.

B coobmecte nepudurona B neproj HabmoaeHM BcTpedeHo 45 suaos (2020 . — 47, B 2019
r. — 41), u3 HUX 3001epU(UTOH TpeaAcTaBieH 2 Buaamu, puronepupuron — 43 Bugamu. Ha Bcem
NPOTSDKEHUHM HAOMIONEHUH B MEpU(PUTOHHOM COOOIIECTBE JOMUHUPOBAIM JHATOMOBBIC U 3eJICHBIC
BOJIOPOCIH, HAapsIly ¢ HUMU Tpeo0IIajial JIeTOM OJWH BUJ cuHe3eneHsie. M3 3oonepudurona BecHOU n
JIETOM IPUCYTCTBOBAJIU HEMATOAbI U XUPOHOMHU/IBI.

B 3oo0murankToHe o3epa 3a nepuoa HabmoneHust ooHapyxkeH 41 Bug (B 2020 r. — 31), u3 HUX:
KOJIOBpATOK — 16, BETBUCTOYCHIX pakooOpa3HbiXx — 15, Becinonorux — 10 (uukimonun — 7, KaasHOUA —
3). [IpeoOnananu B IJIaHKTOHE BECHOU U JIETOM KOJIOBPATKU, OCEHBIO KJIAJIOIEPHI.

B 3006enToce ormedeno 12 Bugos (B 2020 r. — 12, B 2019 r. — 7), U3 6 rpymi: MOJITIOCKH — 7,
JUYUHKU XUPOHOMMJI, THSBKH, OJMIOXEThl, pPY4YEHHMKH, paBHOHOTME pPaku — 1o 1 Buxay.
JloMUHHpOBaIu BECHOU U JIETOM MOJUTIOCKH, OCEHbIO — XUPOHOMU/IBI.

DKocucTeMa HaXOAUTCS B COCTOSIHUM aHTPOIIOT€HHOTO HANPSKEHUSI.

Bocrouno-Cudupckuii ruaporpapuyeckuii paiion

Jeabra p. Jlena. ®@oHOBble HaONIOAECHUS NPOBOAMIUCH B pallOHE MOJIAPHOW CTaHIMU
Xabapona, y 0. CToyi6 — B rpaHHIIaX TOCYIapCTBEHHOI'O TIPUPOTHOTO 3aMOBEAHUKA «Y CTh-JICHCKUI».
Jljig oLileHKH OBUIM MCIOJIb30BaHbl NOKa3aTeNH (UTOMJIAHKTOHA U 3000eHTOCca. CTBOp JIEKHUT B OJJHOM
13 PYKaBOB JIEJIbTOBOM YacTu peku JleHa.

®utorutankToH p. Jlena B crBope 0. Ctonbd mpencrasnen 62 sugamu (B 2020 1. - 73 Buaa, B
2019 r. 61; B 2018 1. 66), cpenu KOTOpbIX, Kak U B cTBOpe c. Kioctop, oCHOBY (uTOIIEHO3a KaK B
KaueCTBEHHOM, TaK U B KOJINYECTBEHHOM OTHOLIEHUH (POPMUPOBAIH MalCapKTUUYECKUE TUATOMOBBIE —
42 Buna, 3enenvie — 15, cuHesenensie — 4 BUIa U KryTukoBblie — 1. KonmnuecTBeHHBIE MoOKa3zaTenu
¢uTOILIEHO3a JIe)KAU B IMalia3oHe MHOrosieTHUX HabmoaeHuil. Cpennerogossle 3HaueHus b1 u UC B
2007-2021 rr. mpuBenens! Ha pucynkax 3.4.10, 3.4.11.

3o006enToc B 2021 1. mpeactasiieH 23 BUIAMU JOHHBIX Oecrio3BOHOYHBIX (B 2020 — 2018 rr. —
mo 21, B 2017 r. 20) KOPOTKOLUMKIOBBIM BHUJIOM O€CIO3BOHOYHBIX, OTHOCSIIUXCS K 8§ TpyIIam.
Haubonbiiee BuioBoe pazHooOpas3re NpUHAUIEKUT KOMapaM-3BOHIIAM — 7 BUI0B, MaJOIETUHKOBBIM
4yepBsIM — 4 BuJa U pydeHUKaM — 3, OJIEHKU, BECHSHKH U JIBYCTBOpPYAThIE MOJUTFOCKHU MPEICTABICHBI
mo 2 Buja, OOKomuaBsl M ABYKpbUIble — 1o 1. 3a 2015-2021 rr. kauecTBO BOJBI MO IOKa3aTENAM
3000€HTOCA HE U3MEHUIIHCH.

KauectBo BOABl B peke MO TUAPOOMOIIOTMYECKMM IOKAa3aTeNsIM HaxOJUTCS Ha YpOBHE
MHOrosieTHuX 3HaueHuil. CooOlecTBa Makpo3000eHTOca He (OPMHUPYIOTCS B CBA3H C KOPOTKUM

BEIrCTAallMOHHBIM CE30HOM M 3KCTPEMAJIBbHBIMHA YCIOBUAMU obouTaHus FI/IJIp06I/IOHTOB. B cBs3u ¢ aTiM
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COCTOSIHME SKOCHCTeMBI NeNbTOBOM dacTH p. JIeHa ciemyeT paccMaTpuBaTh Kak 3KOJIOTMYECKOE
Onaromosydue.
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p. Komuuk-FOpere (ctr. Ioasipka). HalOmionenus mnpoBeieHBI MO 2-M  ITOKa3aTelsM:
(UTOTUTAHKTOH U 3000€HTOC.

B cocraBe ¢urTonnankrona pexu BecrpedeHo 34 Buna (25 sumos B 2020 1., 34 Buma B 2019 1.5 7
B 2018 r.; 21 B 2017 1.), OCHOBY (HUTOIIEHO3a KAaK B KA4ECTBEHHOM, TaK M B KOJHYECTBEHHOM
OTHOIIIEHNUH (POPMHUPOBAIH TAICAPKTHI THATOMOBBIE — 25 BHJIA, 3€JICHbIE — 6, CHHE3eTeHbIe — 2 BUAA U
1 Bux xryrukosbi3.4. KonmdecTBeHHBIE TOKa3aTenH (UTOIEHO3A JISKAIN B IUAA30HE MHOTOJIETHHX

HaOmoaennii. Cpeaneronossie 3HadeHust b u IC B 2007-2021 rr. nmpuBeIeHb Ha pucyHkax 3.4.12,
3.4.13.
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Hacenenue 6enrtanu, Tak xe, kak u B 2020 r. nmpeacrasieHo 6-to0 Bugamu (7 Buaos B 2018 1.),
Cpely KOTOPBIX BECHSHKH, XUPOHOMM/IBI M MOJEHKH — MPEACTABICHBI PABHBIM YKCIOM BUIOB 10 2 B
Kakaoi rpymme. KonnuecTBeHHbIE U KaUeCTBEHHBIE MMOKa3aTenu 3000€eHTOoca Mo cpaBHeHHIO ¢ 2014—
2020 rr. HEe U3BMEHUJIUCh.

[To nabmromaembIM MMOKa3zaTensiM cocTosiHue OuoreHo3a p. Komuuk-FOpere nHaxoauTtcs B
COCTOSTHMM 9KOJOTHYecKoro omarononyuus. KauecTBeHHas U KOIWYECTBEHHAss OETHOCTh OMOIIEHO30B
00yCNOBJIEHa KOPOTKHM BETETAIIMOHHBIM CE30HOM M HU3KOW TMEePBUYHON NPOAYKIHMEH BOAOEMa,
MMEHHO TIO 3TOH MPHUYMHE 37eCh PACIPOCTPAHEHBI KOPOTKOILMKIOBBIE BUABI TUAPOOUOHTOB, B TOXKE
BpeMSI HEOJHOPOJHOCTH COOOIIECTB OMNpENeNseTcs HE CTONBKO AaHTPOMOTeHHBIMHU (pakTopamu,
CKOJIbKO KPUTUYECKUMH KIMMATHYECKUMHU YCIOBUSIMU IPUPOJTHON CPEIbI.

Kapcknii rugporpaguyeckuii paiion

Bacceiin p. Ennceii: Pexa Ba3zanxa. /{11 ouenku (oHOBOro cocTossHUSI ObUI HCCIIEIOBaH
CTBOp PEKM B 9 KM BBIIIE YCThS, PACHOJIOKEHHBII B OXpPAaHHON 30HE HAIMOHAIBHOTO MapKa
«KpacHosipckue cTonOb».
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KauectBennslit coctas nepudurona npezacrasiex 21 sugom (B 2020 r. - 100 Bugamu, B 2019 .
—105; B 2018 r. — 103; 2017 1. — 102) npuHaanexamuMu K 3 CUCTEMAaTHYECKUM TpynnaMm. Bugosoe
pasHooOpasue nepudurona p. bazanxu npakTuuecku HE U3MEHUIIOCH IO CPABHEHUIO C MPEABLAYIIUMHI
rogamu. B cocraBe ¢utonepudpuTona 3apeructpupoano 21 Bua u3 3 cucreMaTHueckux rpymnm. B
¢duTonepuuTOHE BEAyIIEe MECTO 3aHUMaNHM JuaTomoBbie (17 BHIA), 3€NE€HBIE — MPEICTABICHBI 2
BUJIaMH, CHHe3elIeHbIe — 1.

300IJIaHKTOH PEKH MAJIOYUCIIEHHBIH, Bcero ooHapy»xkeHo 9 Buaos (B 2020 r. —19 Bunos, B 2019
r. — 14: B 2018 . — 7). Kak u B OOJNBIIMHCTBE PEK pErvMoOHa, HaWOOJbIIEe BUIOBOE pa3HOOOpasue
Cpey 300IUIAHKTOHHOTO COOOIIECTBA IPUHAJIEKUT KOJIOBPATKaM — 3 BHJIOB M BECIOHOTMM paKaMm —
4, cpey BETBHCTOYCHIX PaKkoB BCTpeueHO | BHa. 300IUIAHKTOH BEPXHETO M HUKHETO YYacTKOB OesieH
U Majo pa3U4aeTcsl MO BHUJOBOMY COCTaBY JOMHHHUPYIOHMIMX BHA0B. COOOIIECTBO MpPEICTABICHO
OoJbIIIel YacThIO TPAH3UTHBIMH BHJIAMH, TaK KaK BBICOKAs CKOPOCTh TEUEHHS 3aTPYIHSET pa3BUTHE
aBTOXTOHHOTI'O 300I1U1aHKTOHA. 1o cpaBHenuto ¢ npeapaymumu 2018—2020 rr. mpon30ouuIo CHUKEHNE
BUJIOBOT'O pa3HO00pa3us 300IUIaHKTOHA. buopasHooOpasue p. bazanxa orpaHnunBanoch €AMHUYHBIMU
THIPOOMOHTaMH, B OCHOBHOM 3TO OBUIH HENOJOBO3pEIbIe KONEMOABl U rapnakTuiuabl. 3HaueHust MC
B 2010-2020 rr. mpeacraBneHs! Ha pucynke 3.4.14.

I-d

L

2000 2011 2012 2013 2014 20135 2016 2017 2018 2019 2020 2021
o
2 Kmacc —k— [lepudmron —8— 300ITAHKTOH

Puc. 3.4.14. 3Ha4yeHus IC 8 2010-2021 2z., p. ba3auxa

3000eHTOC MpecTaBieH 53 BUAaMu JOHHBIX Oecro3BoHOYHBIX (B 2020 1. — 83, B 2019 1. — 88;
B 2018 r. — 80; 2017 r. — 66) u3 9 cucremarnyeckux rpymni. HanbomnpIiee yrcio BUJI0B NPUXOAUIOCH
Ha JIMYMHOK XUPOHOMHUA — 15 BHJIOB, MOAECHOK — 12 W pyd4eWHUKOB — 7 BHUJIOB; HaUMEHblIee Ha
JBYKPBIIBIX — 6, BECHSIHOK — 5 M OJIMIOXeT, OOKOIJIaBOB M JKYKOB — MO 2 BHJA, OpIOXOHOIHE
MOJUTIOCKM TpEJCTaBiIeHbl OJHUM BuioM. B mpobGax 2021 r. He ObUTM OOHApyKEHbl NMHSIBKH U
IUTaHAPUH.

CHuxeHue oOmero BHUAOBOIO OoraTcTBa COOOIIECTB 300IMJIAHKTOHA, MEPUPHUTOHA U
3000€HTOCa CBA3aHO C COKpAlIeHWEM 4YHcia HAOMIOJeHUH B CBA3M C  TPUOCTAHOBKOM
THJIPOOHOJIOTHYECKOTO MOHUTOpUHTA B Hiosie 2021 T. 1 He UMEeT HKOJOTHUECKUX MTPUUHH.

Ha cranmusx npeoOnajgany JUYMHKU JABYKPBUIBIX, MOACHOK M PYYEHHHUKOB, CPEIH KOTOPBIX
yaiie Jpyrux BCTpedanauch B — me3zocanpoObl. OCHOBHOHM BKJIaJ B OMoOMaccy JOHHOTO COOOIIEeCTBa
peKU BHOCWIIM JIMUMHKHU pyueiiHukoB Ceratopsyche nevae, Stenopsyche marmorata. 3nauenust bU B
2010-2021 rr. mpencrasieHs! Ha pucyHke 3.4.15.
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Puc. 3.4.15. 3HauyeHusi BU e 2010-2021 2z., p. ba3auxa

OKocucTeMa pEKH HaXOOUTCS B COCTOSHHUM HKOJIOTMYECKOTO OJaronojyyusi, JIOHHBIE
OMOIICHO3bI B TMEPEXOJHOM COCTOSHHHM OT SKOJOTHYECKOrO OJaromoiydusi K aHTPOIIOTEHHOMY
9KOJIOTMYECKOMY HaIPSLKEHUIO.

Bacceiin 03. baiikaJ, pexa /lxunaa.

B cocrase ¢urorutankrona seporo nputoka p. Cenenra — p. Jxkuna BctpeueHo 45 BUIOB (B
2020r. — 59, B 2019r. — 70, B 2018r. — 72), npuHamiexamux 2 otaenam. Haubonbimee BHUIOBOE
pasHooOpa3ue MPUHAIEKATIO TUATOMOBEIM BoAopocisiM — 40, 3en€Hble MPEACTaBICHB 5 BHIAMH.
Jomunupoanu auatomen poaos: Cymbella, Cocconeis, Fragilaria. Diatoma, Achnanthes, Nitzschia,
Navicula. Dkosornyeckoe COCTOSIHHE BOJ BOJOTOKA OTpa)kaju KCeHO — Oera, onuro — Oera, Oera —
oJMro, 6era — Me30carpoOsbl, pa3IMYHOTO YpOBHS TpodHOCTH. KonmuecTBeHHBIE TOKa3aTe I OIM3KH K
MPONLIIOMY TOAY.

B 2021 r. B coctaBe 3o00mmankToHa Obuto BerpedeHo 19 Bumos (2020 r. — 13). Haubomnsinee
BUJIOBOE pa3HOOOpa3ue MpuHaAIexaao KojaoBpaTkaM (14 BUIOB), a HAaMMEHBIIIEE BECIOHOTMM pakaM
(2 Buma). JlomuuupoBanu npesacraButend pomoB Lophocharis (46%), Conochilus (35%), Lecane
(20%), Trichocerca (20%), Notholca (20%). I'pynma Becionorux pakooopasubix cocrosiia uz Cyclops
nauplii u Cyclops copepoda.

B cocraBe 3000enToca BcTpeueno 9 BupoB (2020 r. — 14), mnpencraBieHbl 6-10
TaKCOHOMHUYECKMMHU Tpynmnamu. Haubosee pazHooOpasHel B BujoBoM oTHomenun Chironomidae — 3
Buga u Ephemeroptera — 2 Buma. Enunnuneivu Bumamu npezcrasiensl: Plecoptera, Simuliidae,
Heteroptera u Coleoptera.

[Tomy4yeHHBIE KOJIMUYECTBEHHBIE TTOKA3aTENIN 3HAYUTENILHO BhIIe, 4eM B 2020 T., 5KOJIOTUYECKOe
COCTOSIHME YITy4IlIaeTcsl. 3HaYeHHsI MHJIEKCOB U COOTBETCTBYIOIIETO UM KJIaccoB KayecTBa BoJ B 2007—
2020 rr. mpencrapieHsl Ha pucyHke 3.4.16 n 3.4.17.
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Puc. 3.4.17. 3nHayeHusi bW e 2007-2021 e2a. p. [Jxuda

DKocucTeMa PeKH HAXOIUTCS B COCTOSHUM HSKOJOTHYECKOro OJIaronojyyust ¢ 3JeMEHTaMH
9KOJIOTMYECKOTO HANPSKEHUS.

Tuxookeanckuii ruaporpapuyecKuii paoH

Pexa Yupka. ['uapobuonornyeckue HaOMr0A€HUS 3a KauecTBOM BoJ p.Uupka, nmpoTekaromiei
10 TEPPUTOPUM BOJIBIIEXEKIIUPCKOrO rOCYAAPCTBEHHOIO MPUPOJHOTO 3allOBEAHUKA, TPOBOAMUIIUCH B
2,7 kM ot ¢. Uupku, B 61 kM 0T roposa XabapoBcK.

B 2021 r. B cocraBe 300mnankToHa p. Yupka B paiione c¢. Yupku BcrpeueHo 9 BunoB (B 2020 r.
— 8 BunoB, B 2019 r. — 10), cpean KOTOpBIX HAMOOJBIIUM BUIOBBIM pazHOOOpa3ueM MpEACTaBICHBI
BeCJIOHOTHE pakooOpa3Hbie — 4 Buaa (44%) u xonmoBpatku — 3Buja (33%) BECIOHOTUX, BETBUCTOYCHIX
pakoB BcTpeueHo — 2 Buaa (22%). MakcumanbHble 3HAa4eHUsT OHOMAacchl M YHMCICHHOCTH
3aperUCTpUpPOBaHbl B aBrycre. B mepuoj HaOmoJeHWd B 300MUIaHKTOHE p. YWpka, Kak U B
MpebIAYIINE TObI, TPeodIaiany BUIAbI-MHIUKATOPHI 0--Me30canpoOHOil 30HBI.

B cocraBe 3000eHTOCa p. Unpka, BcTpeueHo 5 BUa0B, (B 2020 — 14 BUIOB) MpHHAISKAIINX K
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3 otnenam, cpeid KOTOPBIX K TPYIINE C BBICOKAM BHJIOBBIM Pa3sHOOOpa3ueM OTHOCHIIUCH XMPOHOMHU/IBI
— 3 BugoB (60%). MeHbIMM 4yKciIoM BUI0B mpeactaniensl rpymmbl: Oligochaeta u Gastropoda — o 1
Buay. OCHOBY YMCICHHOCTH Makpo3ooOeHToca B p. Umpka dopmupoBanu xupoHomuasl (60%), a
OCHOBY Omomacchl — MoJuTrocku (97%). Uucno BuioB B pobe BapsupoBaio ot 1 1o 3.

3navenus UC u BU B 2015-2021 rr. npencrasnens! Ha pucynke 3.4.18.
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Puc. 3.4.19. 3HaueHust BU 6 2014-2021 ea., p.Yupka, c. Yupku

DKkocucrema HaxXOoJqUTCA B COCTOSIHUU aHTPOIOTCHHOI'O 3KOJOTUYCCKOT0 HAIIPSAKCHUS.

3aki0yenue
Takum ob6pa3zom, B bapenuesckom, banrtuiickom, Kapckom u Bocrouno-Cubupckom u
TuxookeanckoM ruaporpapuyeckux paiioHax Ha BceX 11 (QOHOBBIX ydacTKax, BHIOpAaHHBIX BOJHBIX
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00bekTOB 3KocucTeMbl B 2013-2021 rr. He mpereprnend OONBIIMX W3MEHEHWH, BapHallMU COCTaBa
COOOIIECTB JIeXkAaH B MpeJiesiaXx OJHOTO KJlacca KayecTBa BO/I.

CocTosiHEE HKOJIOTHYECKOTO OIaronoixydns XapakTepHo At 7 u3 13 (OHOBBIX yUacCTKOB: peK
Jlorra, Butte n Hwxkuss Yyna (Jlammannackuii b3) B bapenneBckoM ruaporpaduyeckoM paiioHe, p.
Jlxuna OacceitHa o3. baiikan B Kapckom rumporpaduueckom paiione, nenwTsl p. Jlena (b3 «Ycrb-
Jlenckuii») u B p. Komumk-lOpere B Boctouno-Cubupckom ruaporpaduyeckom paitone. M3 Hux
TOJILKO B 2-X HaOmonaeMbIX GOHOBBIX MyHKTaxX p. Jlena u p. Komuuk-FKOpere He BBISBICHBI PU3HAKA
AHTPOIIOTEHHOTO BO3JeicTBUA. B ocTanbHBIX (JOHOBBIX 0OBEKTaX MPUCYTCTBYIOT PA3IUYHON CTETIEHU
[IPU3HAKH AaHTPOIOTEHHOI'O SKOJIOIMUECKOT0 HAPSKEHUS IKOCUCTEM.
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4. MHOT'OJIETHEE COCTOSHMUE 3ATPABHEHUSA ITPUPOAHBIX
CPEJ HA CTAHIIUAX CK®M CHI'

4.1 Bepe3unckuii 6nocdepHblii 3anoeaHuk (Pecnydanka beapycn)

MOHUTOPHHT aTMOC(EpPHOTO BO3AyXa Ha CTaHIMU (POHOBOTO MOHUTOpHUHTA bepe3nHckuii 3a-
MOBETHUK OPTaHM30BaH C IIENBIO IMOJyYeHHUs] MHPOPMALUU O PErHOHAILHOM (POHOBOM COCTOSIHUU
OKpY>Karollel NPUPOJHON CPEIBI.

Ammocghepnutii 6030yx.

ITo pe3ynbraram cranoHapHbIX HabmoneHui, B 2021 1. cogepikanue B aTMOCHEPHOM BO3IyXe
OO0JIBIIMHCTBA ONIPEACISEMBIX 3arPSA3HIIOUINX BEUIECTB CYIIECTBEHHO HE U3MEHUIIOCH.

CornacHo pacCYMTaHHBIM 3HAUYEHHUSAM HHJEKCA KayecTBa aTMOC(EpPHOro BO3/yXa, COCTOSHUE
Bo3ayxa B 2021 r. olleHHMBAIOCh, B OCHOBHOM, KaK OY€Hb XOpOIIIee, XOpollIee U YMEPEHHOE, OIS Tie-
PHOJIOB C YIOBIETBOPUTEIHHBIM YPOBHEM 3arps3HEeHHs aTMoc(epHOro Bo3ayxa Obliia He3HAUYUTEIbHA
(3TH IepHuobl OBLIM CBSI3aHBI C YBEIMUEHUEM COJIEPKaHUS B BO3yXe MpU3eMHOro 030Ha). [lepuoast ¢
IUIOXUM U OY€HbB IUIOXUM YPOBHSIMH 3arpsi3HEHUs] aTMOC(EpPHOTo Bo3ayxa oTcyrcTBoBaiu (puc. 4.1.1).
[To cpaBaenuto ¢ 2020 r. HE3HAYUTEIHHO COKPATHIIACH JOJIA MEPHOJIOB C YMEPEHHBIM YPOBHEM 3a-
IPA3HEHMSI BO3/1yXa IPU3EMHBIM O30HOM.

1 | | | | |
T910 91,7 7.7 {06
IIpu3eMHsIH 030H | 6,7 70,9 221 ‘-
A3oTa JHOKCH], 100
Cepa JTHOKCH]I 100
| | | | |
0% 20% 40% 60% 80% 100%
% 3HaueHHi IKAB 1o ypoBHAM 3arpsa3HEHHA
OueHb XOPOIMHE  XOPOIIHH ~ YMepeHHEIH (cpemHHi) ™ yIOBICTBOPHTEIHGHEIH MIDIOX0H M OYeHH ILTOXOit

Puc. 4.1.1. PacnpedeneHue 3HadeHul UKAB (%) 6 2021 2. Ha COM e bepe3uHckom 3anogedHuUKe

Cepa auokcua. ITo 1aHHBIM HENIPEepPBIBHBIX U3MEPEHUH, cpelHeroioBas (poHOBasi KOHLIEHTpa-
LU cepbl TMOKCHAA cocTaBisuia 2,4 MKT/M3 (0,05 TTAK) u 6b11a HIke, ueM B 2020 r. MakcuManbHas
cpenHecyTouHas KoHenTpamms 7,3 mxr/m® (0,04 TIIK) 3adukcuposana 11 anpens. Ce30HHBIE H3Me-
HEHUS COJEPIKAaHUs B BO3AYXE CEPBI JUOKCHIa HE UMEIH SIPKO BBIPAKEHHOTO XapaKTepa.

A3zora amoxcua. CpenneronoBas (POHOBas KOHIEHTpallMs a30Ta JUOKCHIA cocTaBisia 4,6
mkr/m® (0,12 TIJIK) u 6blTa He3HAYHTENbHO BhIIe, ueM B 2020 T. MakcuManbHas CpeJHeCyTOUHAs
koHnenrpauus 0,16 ITJK 3adpukcupoBana 21 sHBaps. 3Ha4eHUs CpeIHEMECSYHBIX KOHIIEHTpaLUi
a30Ta AMOKCHJA HaXOJWINCh NPAKTHUUECKH HAa OJMHAKOBOM YPOBHE, HEKOTOPOE YBEIUYEHHE COJIEP-
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KaHMS a30Ta AUOKCH/IA HAOII0AaIOCh B THBape U 1ekaope.

A3zota okcua. CpenHeronosas (hOHOBAs KOHIIEHTpAIMS a30Ta OKCHAA cocTapisna 1,4 MKr/m>
(0,01 TIJIK) u Obuta He3HauuTenbHO HUXKE, YeM B 2020 r. MakcumanibHasi CpeAHECYTOYHAsE KOHIICH-
Tpauus Take Obuta cymectBeHHO Hke HopmatuBa I1/IK u cocrasmsima 0,01 TTJIK. 3nauenus cpen-
HEMECAYHBIX KOHIICHTPALUN HaXOJWINCh Ha OJJMHAKOBOM YPOBHE, HEKOTOPOE YBEIWYECHUE COAEpIKa-
HUS a30Ta OKCHJa HAOII0AaIoCch B HOSIOpe — exaope.

Cyabdar-uon. CpennerogoBas (oHOBas KOHIEHTpamus cCyiabpar-uoHa cocraBmsuia 0,99
MKr/M3 1 6bITa HeckonbKo HIKe, 9eM B 2020 T. MUHHUMAaNbHOE coziepkaHue cyib(aT-HoHa B aTMO-
cheproM Bo3myxe 3aduxcupoBaHo B ceHTsiope (0,41 mxr/m®), makcumaneHoe coxepxkanue (1,85
MKI/M®) — B heBpane. MakcuMaibHas CpeJHECYTOUHAS KOHIIEHTPALMs Cyib(haT-uoHa cocTapisia 5,95
MKr/m® (22 depans).

TBepable yacTuubl (HenudpdepeHIMpoBaHHAs MO COCTaBY IMbUIB/adpo30ib). CpenHeronoBast
(hoHOBAsE KOHIIEHTPALHS TBEPABIX dacTHll (HeauddepeHIUPOBAHHAS 110 COCTABY MbLIH/a3P030JIb) CO-
crapsna 13 Mxr/mM® u no cpaBrernio ¢ 2020 T. cHu3MIach Ha 13 %. B Temslii mepuos roga coaepika-
HHUE B BO3JyX€ TBEPABIX YACTUIl OBLJIO BBHIIIC, YEM B XOJIOAHBIN Mepro. B rogoBom xo/e MakcuMalb-
HOE€ COJepKaHHE B BO3/yXE TBEPIBIX YACTUI HAOIIONATIOCh B MIOHE, MUHUMAIBHOE COJIEP)KAHHE — B
nekaope (pucyHok 4.1.2). MakcumalibHasi CpeIHECYTOYHAs KOHIICHTPAIHS TBEPIbIX YaCTHII 3a(hDUKCH-
poBana 23 utoHs u coctapisina 87,3 mxr/m° (0,6 TTJIK).

3a mocnexnue 10 neT cpeaHeroaoBbie POHOBBIE KOHIICHTPALUU TBEPBIX YACTHII COXPAHSITUCH
MIPaKTUYECKHU Ha OJTHOM ypOBHE (OTKJIOHEHMs He mpeBbiianu + 14%). Uckmouenunem sBuics 2014 r.,
KOTOPBIA XapaKTEpU30BAJICS ACPHUIUTOM OCAIKOB (B CpEIHEM IO CTpaHe BhINaIo 86 % KiIMMaThde-

CKOI1 HOpMBI).

B TBepapie yacTHIE! (HeuddepeHITHPOBAHHAA 110 COCTABY ITBLIB/A3P0301Ih)

30 B TBepaple yacTHIEL, GpakIHA pasMepoM g0 10 MM

Cpeansg 3a Mecsl KOHNeHTpAIH,
MKr/m3
o

I II III v Vv vI VII VII IX X XI  XII Mecsan

Puc. 4.1.2 — BaytpuroioBoe pacmpezelieHne KOHIIEHTPAIUi TBepbIX YaCTHUI] B aTMOC(HEPHOM BO3Y-
xe bepesunckoro 3anosennuka 2021 r.

Teepable yacTuubl, ppakuuu pasMepoMm a0 10 MxM. OOHOBBIM YPOBEHb KOHIIEHTpAIU
TU10 oOycinoBneH B OOJNBIION CTENEHH TPAHCTPAHUYHBIM IEPEHOCOM. YBEIHUYEHHE COAEpKaHUS
TU10 B Termublid mepuoJI rojia TMMUTUPYETCS IPUPOTHBIMU M @HTPOIIOT€HHBIMHU (DAKTOPaMHU.

[To naHHBIM HENPEPBIBHBIX U3MEpPEHH, cpeaHerooBas (poHoBas koHueHTpanus TU10, kak u B
2020 r., cocraBnsua 0,3 IIJIK. KonnyecTBo nHEN cO cpeaHECYTOYHBIMU KOHLIEHTpALMSIMH BbIIIE 25
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mkr/m (0,5 TIJIK) coctapmsno 4,8 % (B 2019 r. u 2020 . — 3,2 % 1 6,8 % COOTBETCTBEHHO). YBeENH-
YeHUE ypOBHS 3arps3HeHus Bo3ayxa TU10 6but0 ormedeHo B uione (puc. 4.1.2). OgHolt u3 npeanonia-
racéMbIX NPUYUH POCTa KOHLIEHTPALMM TBEPABIX YaCTHUIL SBJISJICS TPAHCTPAaHUYHBIN MIEPEHOC Ha Jallb-
HUe paccTosHus (mbUIh mycThiHu Caxapa) (mo uadopmanun Mucturyra ¢usuku um. b.M. Ctenanosa
HAH benapycu). Cpeanecyrounas konuentpauus TU10 22 urons nocrurana 1,7 ITIK, 23 urons — 1,4
ITAK.

Tskesble MeTaLIbI U OeH3(a)muped. KoHIICHTpaiuy CBUHIA M KaAMUs ObUIM HUXKE TIpese-
noB obHapyxenust. Conepkanue OeH3(a)MupeHa B BO3yXe ONMPEACIIsiN B OTOMUTENbHBIN ce30H. KoH-
LeHTpaluy OeH3(a)IupeHa B SHBAape — MapTe BapbUpOBaIKCh B auanaszone 0,48 — 0,78 ur/m®, B okTs6-
pe — nexabpe — 0,58 — 0,83 nr/m3.

Bensou. Conepxanue B Bo3ayxe OeH30J1a OBUIO MO-TIPEKHEMY 3HAYUTEIHHO HUKE HOPMATHUBA
I1JIK. MakcumanbHas cpeJHeCyTouHas KoHneHTpanus 6enszona 0,4 mxr/m® (0,01 TIJIK) 3aduxcupona-
Ha 24 aBrycra.

IIpu3eMublii 030H. [10o 1aHHBIM HENPEPHIBHBIX U3MEPEHUH, CpeaHErojoBast (OHOBAs KOHIICH-
TpaIHs IPU3EMHOTO 030HA cocTaBisna 55 Mkr/m® (B 2020 r. — 58 Mkr/M3). B rogoBom xoze yBenmuye-
HUE COJIEP>)KaHUS B BO3yXe MIPU3EMHOr0 030Ha OTMEYEHO B amnpene — Mae. CpelHeCyTOUHbIE KOHIEH-
Tpaluu MpU3eMHOro o3oHa npesbimany Hopmatus [1JIK B Teuenue 5 aueit (B 2020 r. — B TeueHue 8
nHei). MakcuManbHasi CpeJHECYTOUHAsl KOHLEHTpalus IPU3EMHOr0 030Ha 3apukcupoBaHa 12 anpesns
u coctanmisuia 1,2 TTJIK.

Yriaepoaa quokcua. CpeaneronoBast (POHOBaAsI KOHIIGHTPALUS YIiepoia JUOKCHIA COCTaBIsIIa
864 mr/m® u 6blIa He3HAYNTENBHO HiKe, ueM B 2020 r. (879 mr/m3). MakcuMasbHbIE CpeHEMeCIHbIE
sHagenns (880 Mr/m®) oTMedensbl B (heBpane U aBrycTe, MUHMMAaJIbHOE 3HaueHue (814 mr/m°) — B ceH-
Ta6pe. CpeaHecyTOUHbIe KOHIEHTPAIMH BaphbHPOBAINCH B IIMPOKOM AMama3oHe: oT 529 mr/m® no
1066 mr/m>. Tlo JaHHBIM HENpEpPHIBHBIX M3MEPEHHUH, CPEIHEr0I0BbIe KOHIIEHTPAIMH YTIepoaa THOK-
cuna B 2010 — 2021 rr. BapsUPOBAHCE B Anana3oHe oT 789 mr/m3 10 879 mr/m>.
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4.2 Cranuuss KoMIUIeKCHOTo ¢oHoBOro MouHutTopuHra boposBoe
(Pecny6sinka Kazaxcran)

I'ocynapcrBennsiii 3anoBeaHuk bopoBoe Obut yupexnén Ilocranonennem BIIMK um CHK
CCCP 3a noanuceto M.M. Kanununa B 1925 roay. ['ocymapcTBEeHHbI HAIIMOHATBHBIA TPUPOIHBII
napk «bypabaii» (bopoBoe) cozman B 2000 T. ¢ 11€/1bI0 OXpaHbl 03€PHO-TOPHO-JIECHBIX JIAHAMA(TOB,
YIOPSAOYESHHS TYpH3Ma U OpraHU3aIMH OTbIXa HACEJICHUS Ha ero TeppuUTopHuH. PacmnonoxeHn mapk Ha
tepputopuu LllyunHckoro paitona AkMonuHCKO# o6iact. Ero mmomans 83511 ra.

B xonme 1970x B bopoBoM Obliia opraHu3oBaHa MepBasi CTAHIHS CHCTEMbBI KOMILUIEKCHOTO (o-
HOBOI'O MOHHUTOpPHHTa, npopabdorasuias 1o pacnaga CCCP. Mndopmanus o 3arps3HEHUH TPUPOIHBIX
cpen noctynaina B bJl «®oHoBbiii MonuTopuHIr» 10 2001 roma, 3aTeM nocieaoBai nepepsiB. B atom
roay ooMeH uHdopmarred BO300HOBUIICS. XapaKTepUCTHKA 3arPSA3HEHUs MPUPOIHBIX Cpe/l B palioHe
pacniostoxenuss CKOM «bopoBoe» naercs coritacHo «HHDopManimoHHOMY OOJIJIETEHIO O COCTOSIHUH
OKpYy:karolen cpezpl Ha Tepputopun Pecyonuku Kazaxcran 3a 2020» u «uadbopmanimonHomy 610:1-
JETEHI0 O COCTOSIHUU OKpYyXaroled cpenbl Ha tepputropun Pecriydnuku Kazaxcran 3a 2021 ropy,
MOATOTOBJICHHBIX JIeTlapTaMeHTOM 3konorndeckoro Mmouutopunra PI'TI «Kasrugpomery. Heobxonumo
OTMETUTH, YTO BCJIEJCTBUE CMEHBI METOAMK 0TOOpa U aHalln3a Mpo0, COMOCTABUTDh HAIIPSIMYIO TaHHEIE,
nosy4yaemsele B Hactosdlee BpeMsa U B 1980-1990x rr. He npencTaBiiseTcsi BO3MOKHBIM.

OO0mas onenka 3arpsasHennst atmocpepsl CKP®M Boposoe.

Ha CK®M «bopoBoe» B aTMOCHEpPHOM BO3AYyX€ ONPEACINSIOTCSA CIEAYIOIINE 3arps3HSIONIHe
BEIIECTBA: B3BEIlIEHHbIE YacTullsl PM-2,5, B3Bemennsie yactuiibl PM-10, nuokcus cepbl, OKCUJ yriie-
poJia, TMOKCUI U OKCHUJ a30Ta, 030H (MPU3EMHBII ), CEpOBOIOPO/I, aMMHUAK, JUOKCU]] YTIIepoa.

3a 2020 u 2021 roxpl Mo JaHHBIM CTAIMOHAPHOW CETH HAONIOJCHUN, YPOBEHb 3arpsi3HEHUS aT-
Mocdeproro Boznyxa CKO®M bopoBoe orieHuBancs Kak HU3KUH, OH omnpeneisuica 3Hauenusimu: CHU —
0-1, HIT - 0%, U3A — 0-5.

CpenHue M MaKCMMallbHO-Pa30Bbl€ KOHIIEHTPALMM 3arpsi3HSIOIIMX BELIECTB HE IMPEBbIIAIN
ITJK (tabmuna 4.2.1). Cayuaun Beicokoro 3arpsisHeHust (B3) 1 akcTpeManibHO BBICOKOTO 3arpsi3HEHHS
(9B3) arMocdepHOro Bo3ayxa He 0OHAPYKEHBI.

Tabnuua 4.2.1. XapakTepucTuka 3arpsasHeHus atmocdepHoro Bo3ayxa Ha CKOM «Bboposoex» B 2020 .

CpepHAA KOHUEH- MakcrmanbHasa pa- Yucno cayyaes npesbiwle-
Tpaumsa (gc.c.) 30Baf KOHLUEHTpa- H1Aa NAKM.p.
Npumechb uma (gM.p.)
mr/m3 | KpatHoctb | Mr/m3 | KpatHoctb | >MAK | >5 NAK | >10 NAK
nAKc.c. NAKM.p.
B3BelleHHble YacTmubl PM-2,5 0,03 0,84 0,15 0,94
B3BelleHHble YacTuupbl PM-10 0,03 0,50 0,19 0,63
AnoKkeua cepbl 0,01 0,24 0,22 0,45
Okcung yrnepoga 0,37 0,12 4,88 0,98
AnoKeuna asota 0,01 0,15 0,16 0,80
Okcunga asota 0,00003 0,0004 0,13 0,32
O30H (NpU3EeMHbIN) 0,01 0,22 0,08 0,49
AMMHaK 0,01 0,27 0,17 0,85
CepoBogopoz 0,0003 0,01 0,98
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XuMHYECKHH COCTAaB aTMOC(EPHBIX 0CAAKOB

HabmroneHne 3a XUMUYECKHM COCTaBOM aTMOC(HEPHBIX 0CAIKOB HA TEPPUTOPHH AKMOIUHCKOM
o0yacTy 3aKIIOYAUCh B OTOOpEe Mpod MokIeBoi Boabl Ha 4 mereoctaHmusx (Acrana, [lly4uwHck,
CK®M «boposoey, bypabait).

KonneHTpanuu Bcex ONMpeesieMbIX 3arps3HSIONIMX BEIIECTB OCAJKaX HE MPEBBIIATN TIpe-
nenbHO nonyctuMble konuentpauuu (I11K).

B npobax mpeobiagano conepxkanue cynbparos 34,4%, xnopunos 14,0%, ruagpoxkapboHATOB
20,2%, nonos Hatpus 10,5%, nonos kanbuus 8,8%, noHoB kanus 6,4%.

HauGonpimast obmast muHepanu3amus otmedeHa Ha MC CK®M «bopoBoe» — 58,4 wmr/m,
naumenbiias — 30,5 mr/n za MC Llyunnck. B 2021 r. HauMeHbIIasi MUHEpaIu3aIus Ha BCEX CTaHIIH-
sax Pecny6mmku Kazaxcran nabmonanace Ha MC bypa6aii (AxkmonuHckas) — 14,89 mr/i.

YaenbHas 3IEKTPONPOBOUMOCTE aTMOC(HEPHBIX OCAJKOB HAXOIWiach B mpeaenax ot 24,2
MKCM/cMm (MC bypabaii) 1o 53,0 MmcCm/cm (MC Acrana).

KucnotHocTs BbImaBmmx ocajgkoB HaxoauTcs B npenenax ot 4,0 (MC CKOM «boposoe») a0
4,5 (MC Acrana).

3arpsi3HeHuUe MOYB

3a BECEHHUI MepuoJl B Mpo0ax MOYBbl, OTOOPAHHBIX HA CTAHIIMM KOMILIEKCHOTO ()OHOBOI'O MO-
Hutopunra «boposoe» (CK®M «bopoBoe») conepkanusi muaka coctaBuia 0,0061 mr/kxr, meam —
0,0056 mr/kr, ceuama — 0,0022 mr/kr, xpoma — 0,0366mr/kr, kaamust — 0,0166 Mr/kr.

B mpoGax mouBel oTOOpaHHBIX B mocenke bypabait comepikanme nmuka cocraBwio 0,0028-
0,0077 mr/kr, menu — 0,0050-0,0066 mr/kr, ceurama — 0,0021- 0,0036 mr/kr, xpoma — 0,0172-0,0530
mr/kr, kagmust — 0,0042-0,1379 mr/kr. ConepxaHue OCTaIbHBIX OMPEICIIIEMbIX TSHKEIBIX METAIOB B
nocenke bypabaii HaxX0AUIUCH B IIpe/iesiax HOPMBI.

3a OCeHHMI TEepHOJ B MPoOax MOYBHI, 0OTOOPAHHBIX HA CTAHIIMA KOMIUIEKCHOTO ()OHOBOTO MO-
nutopunra «bopoBoe» (CK®M «bopoBoe») conepkanusi nuHka coctaBuia 0,96 mr/kr, meau — 7,4
mr/kr, ceuHna — 0,1 mr/kr, xpoma — 0,002 mr/kr, kagmus — 0,1 mr/kr. IlpeBsienue npenenbHO-
JOTTYCTUMBIX KOHIIEHTpaIuii orMmeueHo no meau — 2,5 TIJIK.

B npo6ax mouBbl oToOpaHHBIX B mocenke bypabait comepxkanue nuuka cocrasmwio 0,01-1,1
Mmr/kr, menu — 2,2-7,4 mr/kr, ceuana — 0,1-0,3 mr/kr, xpoma — 0,002-0,01 mr/kr, xaqmus — 0,02-2,1
Mr/kr. IIpeBbllieHne npeaenbHO-10MYCTUMBIX KOHIEHTPAalUi OTMEUEHO B pailoHax: KOJIbLIEBON OpO-
ru boposoe-Il{yunnck u yn. Kenecapsl, 45 (opuc I'HIIII «bypabaii») no meau — 2,3 [1JK; monsHbl
uM. AObutait xana o menu — 2,0 TTIJIK. Conepskanne ocTaabHBIX TSHKENBIX METAJIIOB B mocenke bypa-
0aif HaXOJWJIUCh B IIpeienax HOPMBI.

IMoBepXHOCTHBIE BOABI

B o3epe Illyune TemmepaTypa BoJbI oTMedeHa Ha ypoBHe 0-25,0°C, BOJIOPOIHBIN MTOKA3aTENb
7,47-8,45, KOHIICHTpAIUs paCTBOPEHHOTO B Boje Kuciopoaa — 7,24-11,19 mr/mm3, BITKS — 0,23-2,68
mr/amS, XIIK — 12-63 mr/nm°, B3BemeHHbIe BemecTBa — 3,2-15 mr/amM°, MuHepanm3anus — 335-468
Mr/M°, IBeTHOCTS - 5—10 rpamycos; 3amax — 0 6asuIoB.

JloHHBIE OTJI0KEHUS
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B npobax JOHHBIX OTIIOXKEHUH, OTOOpaHHBIX B 03. lllyube, KOHIIEHTpaMK KaJMUs B CPEeTHEM
cocraBusiet 0,57 mr/kr, aukenst — 21,22 mr/kr, ceunmna — 19,71 mr/kr, meau — 13,71 mr/kr, xpoma —
8,28 mr/kr, MbImbska — 4,36 Mr/kr, mapranna — 40,68 Mr/kr. Pe3ynpTaTel aHalIM3a JOHHBIX OTIIOKEHUN
Ha o3epax [llyunacko-BopoBckoii KypOpTHO# 30HBI IPEICTABICHEI B Ta0IHIE 4.2.2.

Tabnuua 4.2.2 Pe3ynbTaTthl aHanu3a AOHHbIX OTNOXeHMN Ha o3epax LLyunHcko-BopoBckon KypopTHOM 30HBbI

Ne MecTo oT60pa KoHLeHTpauma KMCNoToOpacTBOPUMBIX (DOPM METAJIIOB, MI/Kr
Cd Ni Pb Cu Cr As Mn

1 03. Katapkosnb 1/1 CB 0.485 38,04 12,43 17,54 5,07 1.26 30,60
2 03. Karapkonb 1/2 3 0,408 38,67 16,34 19,15 5.15 1,59 36,03
3 03. LLyuybe 2/1 3 0,529 27,24 27,43 28,79 10.55 6,36 33,57
4 03. Ulyybe 2/2 103 0,423 31,42 14,12 15,14 11,74 7,32 39,52
5 03. Lyube 2/3 C 0.74 12,11 15,46 8,26 8,11 2,80 34,06
6 03. lllyybe 2/4 B 0,599 14,12 21,81 2,65 2,73 0,96 55,56
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5. ®POHOBOE COCTOSHHUE 3AT'PASHEHUA OBBEKTOB OKPYKAIOIIEN
IHPUPOAHOMU CPE/IbI B PETMOHE O3EPA BAUKAUJIL.

YucroTa Bog o3epa baiikan u coCTOSHHME APYTrUX 3JIEMEHTOB €ro SKOCHUCTEMbl BCEra MpuBJe-
KaJIi BHUMaHHUE POCCUHCKOW M MUPOBOM 0OmecTBeHHOCTH. B 1996 romy o3epo u HEmocpeaCTBEHHO
MPUMBIKAIOIINE K HEMY TeppUTOpHUH ObuTH BKJIHOYeHbI B Crincok YyactkoB Becemupnoro [Ipupoanoro
Hacnegus FOnecko, a B 1999 roxy 61 npunaT 3akoH PO «O6 oxpane o3epa baiikan». Kapra o3epa
baiikan ¢ o6bekTamu, paccMaTpuBaeMbIMU Jlaliee B TEKCTE MoKa3aHa Ha puc 5.1.

(@) p. bonbuwas ®POANXMHCKMIMA
33KazHMK

(2 p-fasia Ceeepobalikanbek

(3) p. Cenenra Gl

(@) p. Muwmxa SR

(5) p. Nepeemnan
@ p. OcuHoBKa y
{7) p. Conzan ‘ @
p. YTyauk it

@ p. AHrapa

Hal. napk

KabaHckui
g ! 3aKa3HUK

BaliKanbCKui 7
33aN0BeAHUK

Puc. 5.1. O6bekmsbi MOHUMOpUHaa o3epa balikan

HccenenoBanus cOCTOSIHUSA 3arps3HEHUs o3epa baillkanm M nMprUMBIKArONIE K HEMY TEpPUTOPUH
OI'BY «MI'KD» (torma emé B cocrae UIIIT, a moznuee JIAM) navanuch ¢ konma 1970-x rooB ¢ yua-
CTUSI COBMECTHBIX CYAOBBIX DKCIEIULNN B JETHUN NEPUOJ U KOMIUIEKCHBIX BEPTOJIETHBIX CHETOMEp-
HBIX HCCIIEOBAaHUM — B 3UMHEE.

C 1enpl0 KOMIUIEKCHON OLIEHKH COCTOSIHUS 3arpsi3HEHHUS] BCEX OCHOBHBIX NMPHUPOAHBIX CpPEl B
peruoHe o3epa baiikan u u3ydyeHuss MHOTOJIETHE TMHAMUKU ero u3MeHeHus, B 1982 roay Ha teppu-
topuu baprysunckoro b3 B paiione nocenka /laBiia O6bl1a OpraHn30BaHa CTaHLUS KOMILIEKCHOTO (o-
HoBoro MoHutopunra (K®M). HabnroneHus: mpoBOAUINCEH 110 TUIIOBOW MporpamMme U MPOBOIMINCH
HemnpepsIBHO B TedeHue 16 ser 1o 1998 roxa. [Ipuunnoi 3akpeitus crannnun KOM nociyxuino npe-
KpalleHue sHeprocHadxeHue nocenka JlaBiia U BHIHYXKICHHOE INepeceieHne BceX JKuTenel B Oosee
JOCTYITHBIE JIJIs1 OPTaHU3aLUHU IPOKUBAHUS PalilOHBI.

B Tabnune 5.1 npeacraBieHa U3MEHYUBOCTh CPEAHETO/IOBBIX KOHILIEHTPALUNA BCEX U3y4aeMbIX
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3arpsI3HAOIIMX BEIECTB BO BCEX KOHTPOJIMPYEMBIX IPUPOJHBIX cpeaax B pailone ctanuuun KOM bap-
rysuackoro b3 3a nmepuon 1983 — 98 rr., a Ha puc. 5.2 - MHOTOJIETHSISI TUHAMUKA U3MEHEHHS KOHIICH-
Tpaluu B aTMOC(hepHOM BO3JyXe ITMOKCHJIA CEPbl U CBHHIIA B CPAaBHEHHH C pe3ysbTaTaMu Habrome-
Huit Ha craHuusax KOM boposoe u bepesunckuii b3.

Nuokcna cepb CamHey

Puc. 5.2. MHoroneTHsst AUHaMUKa U3MEHEHNS KOHLLEHTpaLUMIA B BO3Ayxe AuMokcuaa cepbl (MKr/m3) n
cBuHUA (Hr/m3) Ha cTaHuusx KOM.

N3 pucyHka BUIHO, UYTO MHOTOJIETHUE JUHAMUKU U3MEHEHUS] KOHUEHTPALM BCEX paccMaTpu-
BAEMBIX 3arpsi3HSIONIMX BEIIECTB B aTMOC(EpHOM BO3AyXe Ha pa3Hbix craHuusx KOM Onusku, a
YPOBHU KOHIIEHTpALUii, B LIEJIOM, YMEHBIIAKOTCA C 3amaja Ha BOCTOK, B COOTBETCTBUU C YPOBHSIMU
MPOMBIIIUIEHHOTO Pa3BUTHS TeppUTOpui. HanmeHnbire 3HaueHus: KOHUEHTPALMi OTMEUYarOTCs Ha Tep-
putopun baprysunckoro b3.

Ta6bnuua 5.1. CpegHerogoBble KOHUEHTpaALUWM 3arpsasHALLMX BELEeCcTB B aTMOChepHOM BO3gyxe, ocajkax,

NMOBEPXHOCTHbIX BOAAX, NOYBE U pacTUTENbHOCTU Ha Tepputopun baprysnHckoro 63 no gaHHbIM cTaHun KOM
3a nepuog 1983-98 rr. (onanasoHbl UIAMEHEHUS 1 CpeaHMNE 3HAYEHNS).

ATtMochepHBIi ATtMochepHBIe IToBepxHOCTHBIE ITouBa Jlyrosoe

H3MmepsieMoe BEIeCTBO pa3HOTpaBbe
BO31yX 0CaJIKH BOJIBI (X) (xx) (xx)

Eo. usmepenus mK2/M® MK/ MK/ MK2/2 MK2/2
JInokcu cepul 0,07-0,5/,019 - - - -
Cynbdatst 0,66-2,1/1,33 4,0-4,8/4,3 - - -
B3BelIeHHBIE YACTHIEI 11,5-23/17,3 - - - -
PtyTh 1,9-14/6,0 0,24-2,8/0,93 0,16-4,4/1,2 0,01-0,2/0,07 0,01-0,2/0,07
CauHerl, 0.8-5.2/206 0,88-4,7/2,59 0,25-3,5/1,9 0,5-25/8,3 0,1-15/2,5
Kammuit 0,02-0,6/0,06 0,07-0,65/0,24 0,01-0,6/0,17 0,01-0,5/0,18 0,01-2,0/0,3
Eo. usmepenus He/m® He/ He/ He/e He/e
>IOAT 0,04-0,9/0,19 7,6-737/125 1,6-113/17,6 1,6-29,9/9,6 5,9-55,9/15,7
Tamma-I' X 0,01-0,3/0,04 1,0-32/8,7 0,01-86,6/24,3 0,20-7,9/4,0 0,12-9,8/3,3
3,4-BI1 0,002-0,1/0,04 0,1-14/5,1 0,05-8,3/2,9 0,45 -

(x) — pesynvmamul ombopa npob 6 pexax Jlasuia, Boavwas u Jlaguunckom 3aruge 03. baiixan.
(xx) — pesyrvmamul ombopa npob 6 5 mouxax 6001w pex Jlaswa u borvwas (om ycmvs 00 ucmoka)

Ananuz HAaHHBIX, IIPECIACTABJICHHBIX B Ta6J'II/II_[e 51, B CpaBHCHHHU C PE3yJIbTaTaMU Ha6J'IIO,I[eHI/II71
Ha JPpYrux CTaHlIUuAX KCDM, IMOKa3bIBACT, YTO BO BCCX KOHTPOJIMPYEMbBIX IMPHUPOAHBIX CpCaax (aTMO-
C(bCpHBII‘/’I BO31YX, aTMOC(bCpHBIC OCaJIKv, IMOBCPXHOCTHBIC BOABI, IMOYBA U paCTI/ITCJ'ILHOCTB) Ha TCppHU-
TOpUU BaprBI/IHCKOI‘O B3 KOHICHTpAMU IMOYTHU BCCX 3aArpsASHAIOIINX BCILICCTB ObLIN CYIIECCTBECHHO
HIKe. MICKIIoUeHHe COCTaBJISIET TOJIBKO I[I[T, HNOBBINICHHBIC KOHICHTPAIUU KOTOPOT'O B aTMOC(bep-
HOM BO3AYXC U aTMOC(I)epHLIX ocCaJKax MEpHUOAUYCCKU PETUCTPUPOBAIIUCH B JICTHEC BPECM roga U
MOIJIM OBITh CBSI3aHBI C HCCAHKIIMOHUPOBAHHBIM NPHUMCHCHUCM IIpCIiapaTa IMpUu 6opL6e C JICCHBIMHU
BpCAUTCIIEIMU U KOMapaMu. Kak MpaBUJIO0, OHU OTMCHUAIHMCH NPHU NEPCHOCAX BO3AYHIHBIX MACC C CCBC-
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PO-BOCTOYHOT'O HAIIPABJICHHUSI.

st BBISICHEHUSI MPOCTPAHCTBEHHOTO PACIPEACIICHUS] U3y4aeMbIX 3arpsi3HSIONIMX BEILECTB B
IIOBEPXHOCTHBIX BOJIaX, [I0YBE U PACTUTEIBHOCTH B pa3jIM4YHbIE I0O/Ibl Ha TEPPUTOpUH bapryzuHckoro
B3 corpyanukamu cranipn KOM cOBMECTHO ¢ COTpYJHHKAMH 3alIOBEJHUKA OBUIM MPOBEJCHBI 0TOO-
pbl Ipo0 1o npoduiro BIOMIL 10JUHBI peku JlaBmia ot ypoBHs 460 M (mpubpexnas 3oHa) 10 1640 m
HaJ ypoBHEM Mops (Hax yp.M.) (TpaHunia Bogopasaena). Kpatkas xapakrepucTuka MecT otbopa mpod
IIpE/ICTaBIEHA HUXKE:

o [IInmomanka Nela —460 m Hag yp. M., MpUOpeKHas 30HA B IECHOM MAaCCHBE;

o IInomanka Nel6 — 460 M Hax yp. M., IpUOPEKHAS 30HA HA OTKPHITOM JIYTY,

e [lnmomanka Ne2 —480 m Hajg yp. M., KEIPOBBIi Jiec, S KM OT Oepera;

e [lnomaaka Ne3 — 518 m Hajg yp. M., JIYT niepe]l HAYaJIOM TOPHO-JIECHOTO Mosica, 12,5 kM oT Oe-
pera,;

e [lmomaaka No4 — 535 M Haz yp. M., COCHOBBIH JIEC B HUYKHEW 4acTH TOPHO-JIECHOTO Tosica, 14,8

KM OT Oepera;

e [lnomaaka Ne5 — 720 m Hag yp. M., CpeIHsIs 4aCTh TOPHO-JIECHOTO mosca, 18.9 kM oT Oepera,
e [lnomaaka Ne6 — Beicota 1280 M Hazg yp. M., BEpXHssl YaCTh TOPHO-JIECHOTO Tosica, 25.5 KM OT

Oepera,

o [Inmomaaka No7 — 1400 M Hax yp. M., KapJIMKOBBIN O€pe3HSK B CyOaNbMUNHCKOM mosice, 27.4 KM
ot Oepera;
e [Inomanxa Ne§ — BeicoTa 1640 M Hax yp. M., aJIbIIUACKUM JyT Ha Bogopaszeie B 29.5 KM 0T

Oepera.

Pesynbrarel u3mepenuit mpod MOBEPXHOCTHBIX BOJ, MOYBBI U PACTUTEIHLHOCTH, OTOOPAHHBIX B
paiioHe TaHHBIX IUIOMIAZOK 3a BCE MEPHOJbI PETYISAPHBIX HAOIIONEHUN U 00CIeIOBAaHHUH C Pa3IM4HOMI
CTENIEHBIO MOIPOOHOCTH MpeICTaBIeHbI B Tabmunax 5.3-5.20.

HeoOxonumMocTh coxpaHeHUs perMoHa o3epa baiikan kak 3TajioHa YHUCTOTHI U MPOAOKEHUS
HayaTOr0 paHee KOHTPOJISI 32 COCTOSHHEM €ro HSKOCHMCTEM, NMOCTaBWia 3a7adyy OpraHU3alud Ha ero
Tepputopuun HoBou ctaHmu KOM u BbIOOpa HOBOTO MecTa €€ pa3MelIeHHUs.

B 2003 rogy Oblna mpeanmpuHsATa MOMbBITKA OpraHu3oBaTh HOBYIO craHIio KOM B cesepo-
3amagHoOM yacTu o3epa baiikan, Ha 6aze meteocraniuu r. CeBepobaiikanbck. B Teuenne moutu 1 me-
csina, mpu GUHAHCOBOM MoAnepKKe anMuHucTpauuu baprysunckoro b3, Tam mpoBoaunuce Habmoe-
Hus. OJHAKO, OKOHYATENLHOTO pelIeHus Mo e€ OTKphITHIO B Pocruapomere mpuHSTO He ObUIO U
HaOII0/IeHNUs] IPEKPATUITUCH, a TIO3JHEE U METEOCTaHIUs Oblia 3akpbiTa. [lomydeHHbIe pe3ynbTaThl MO
COCTOSIHUIO 3arpsi3HEHHUS] aTMOC(HEPHOTO BO3yXa B palioHE METEOCTAHIIMM MPEACTAaBICHBI B TaOIHUIIe
5.2. OHM HECKOJIBKO BBIIIE, YeM paHee HaOII0AaINCh B TOT ke mepuoj rofa Ha craniiuu KOM bapry-
3uHCKOro b3, 4T0 MOXKeT OBITh CBS3aHO C HEKOTOPHIM BIMSHHUEM HMCTOYHHUKOB Toceika CeBepobaii-
KaJIbCK.

[Tocne oduIManbHOTO 3aKphITHs (POHOBOM CTAHIIMM HEKOTOPbIE BUABI HAOIOICHUH 10 €€ Mpo-
rpaMMe IpOAOJDKAIUCH CHilaMu coTpyaHuKoB baprysunckoro b3. B 2003-2007 rr. corpynHukamu
Baprysunckoro 3amnoBefHuKa ObUTH TTPOJOHKEHBI OTOOPHI IPOO MOBEPXHOCTHHIX BOJ B CEBEPHOU aK-
Baropuu o3epa baiikan, Bkirodast peku Bepxusis Anrapa (5 Todyek orOopa BIOIb PEKH) U YCThSI PEK
Pens, [llymunuxa, KaGanss, bonbinas u J{aBina. Bece n3mepenus, kak u paHee, BBITOJHSIIUCH B aHAIU-
tuaeckoit madoparopuu @I'BY «MI'’KD». OcpenHeHHble pe3yabTaThl IPeACTaBIeHbI B TabmuIe 5.3.
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Tabnuua 5.2. CpegHeCYTOYHbIE KOHLIEHTPALMM HEKOTOPbIX 3arps3HsIOWMX BeLEeCTB B aTMOCcepHOM Bo3ayxe
Ha meTeocTaHumn CeBepobalikanbck B nepuog ¢ 24 oktabps no 10 gekabpa 2003 ropa.

HN3mepsiemoe Enununa usmepeHust JAuana3oH KOHUEHTpauuii Cpennsisi KOHUEHTPaLHSA
BeIIeCTBO
JluoKcu cephl MKr/M3 0.4-6,9 2.3
JIoKcun a30Ta MKr/M3 0,9-15 4,5
3,4-6eH3nupen Hr/™M3 0,3-2,7 0,78
CauHeI Hr/™M3 1,9-12 5,3
Kaamuit Hr/™M3 0,07-0,14 0,11
LimHK Hr/M° 4-247 65
Hukenb Hr/™M3 0,7-49 11,0

Tabnuua 5.3. KoHUEHTpaummn 3arpsasHALWUX BELEeCTB B MOBEPXHOCTHbIX BOAAX PEK CEBEPHOWM YacTu o3epa
bankan B 2003-2007 rogax (peku JaBwa, bonblias, KabaHbs, Lymunmxa, BepxHsast AHrapa, Penb).

Ilepuon nzmepenust KonnenTpanus (cpegssis, AUana3oH, 9YUCI0 H3MEPEHNH)
CsuHell, Kaamuii, PryTs, T-I'’XIr, > AAT, 3,4-BI1,

MKT/JT MKT/JT MKT/JT HI/T HI/T HI/T
Mapr, CEHTAOPb 1,00 0,050 0,068 2,7 8,3 0,4
2003 r. 0,34-2,4/8 0,02-0,096/8 0,058-0,08/5 2,4-3,0/3 4,7-17,7/3 0,4/3
CEHTAOPB-OKTAOPH 0,53 0,051 0,46 27 0,5 0,6
2004 r. 0,41-0,70/9 0,034-0,089/9 0,18-1,07/9 0,8-5,3/7 0,1-2,7/7 0,4-0,8/7
aBT'yCT-CCHTSOPH 0,73 0,13 0,58 1,06 0,23 0,56
2005 0,38-1,3/11 0,04-0,66/11 0,02-2,3/11 0,4-2,1/11 0,2-1,8/11 0,6-1,3/11
anpenb, CeHTSIOPh 1,6 - 2,0 0,3 39 0,6
2006 T 0,4-4,4/15 - 0,33-5,8/15 0,2-2,1/15 0,2-243/15 0,2-1,0/15
MapT, CEHTSIOph 2,6 13 1,0 1,2 26,2 0,5
2007 r 1,3-6,5/7 0,02-0,29/7 0,14-5/7 0,2-2,3/6 0,2-72/6 0,3-0,7/6

[Tocnenyromue (2009-11 rr.) obcnenoBanuss NPUOPEKHBIX TEPPUTOPUNA I0KHOM YacTU o3epa
Baiikan, umerommx peryispHoe sHeprocHaOxkenue (moc. Jlucresaka, bonbmme KoTel, mpubpexHas
30Ha ot T. baiikanbck 10 moc. Tanxoit), mokazajiu, 4TO BCE dTH PAlOHBI MHTEHCHUBHO OCBAaMBAIOTCH,
MIO/IBEPKEHBI BIUSHUIO JIOKATbHBIX UICTOYHUKOB 3arps3HEHUS U HE OTBEYAIOT TPEOOBAHUSM, NPEAbSB-
JIIEMBIM K MeCTy pa3MelieHus cranuun KOM.

UccnenoBanue Tepputoprun BOCTOYHOM 4acTu o3epa baiikan ceBepHee noc. Tanxou: baiikaib-
ckuit b3 (2011, 2012 rr.), Hamonanehsiii napk «3anosenHoe [Hoanemopre» (HIT «3I1»), Bkatouato-
miero Teppuropuro baprysunckoro b3 (2013 r.) u ®ponuxuHCcKuil 3aka3HUK B CEBEPO-BOCTOYHON Ua-
ctu 03. baiikan (2014 r.), noka3anu, 4To Ha UX TEPPUTOPUSIX BBIOOP MecTa /it HOBOM craHiuu KOM
3arpyaHeH. OCHOBHON MpoOIeMOi SBISETCSI OTCYTCTBHE HA 3TUX TEPPUTOPHUSAX CTALIMOHAPHOIO dHEp-
rOCHa0KEHNs, a IPU €ro HAIMYMKM OTMEYAETCs NHTEHCUBHOE TYPUCTUYECKOE OCBOEHHUE U 3arps3HEHHE
MIPUJIETAIOIINX TEPPUTOPHIL.

[To pesynbratam obcnenoBanuii 2010-14 rT. BO3MOKHBIMU MECTaMH pa3MelleHUsI HOBOUM CTaH-
nuuu KOM nHa o3zepe baiikan (Hamu) ObUTH pEeKOMEHJOBaHBI YCThe p. Murmxa (ceBepHas TpaHHUIlA
baiikanbckoro b3) wnu npubpexxHas 30Ha ryObl Asist BOIM3U YCThsl peku Pponnxa, MpH yCIOBUU Op-
raHu3aluy TaM, Ha 6aze kopaoHa PPONUXUHCKOrO 3aKa3HHMKA, SHEPrOCHAOKEHHS 3a CUET BETPSIHOTO
WM COJIHEYHOTO HCTOYHUKA.

Pe3synbrarhl aHanm3a mpoO MOBEPXHOCTHBIX BOJ M3 pEK, BIajarolmux B o3epo baiikan, oTo-
OpaHHBIX BBIIIE KWJIONW 30HBI B MEpUOA OOCIIeOBaHUNA NMPUOpPExKHONW TeppuTopuu o3epa baiikan B
2011-14 rr., a Takxke MPOO MOYBHI U PACTHTEIBHOCTH B MPUOPEKHOW 30HE B PA3NUYHBIX 30HaX [Ipu-
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0alikaJIbCKOW TePPUTOPHH, MpeAcTaBieHbl B Tabnumax 5.4-5.20. nsg ynoOcTBa aHan3a pe3yibTaToB,

Bcsl 00cnefoBaHHast MpuOpexHas nmojoca ozepa baiikan Oblia ycIoBHO pas/jenieHa Ha 3 30HbI:

e 30Ha Nel — roxHOe [Ipubaiikanbe - ot r. baiikanbck (0TOOpBI POO BIOIH JOIHH PEK Y TYIHK U

Comnsan) 1o noc. Tanxoi (pexku OcuHoBKa, [lepeemuas u Mummxa);

e 30Ha Ne2 - Bocrounoe [Ipubaiikanse - Teppuropus HII «3I1», c orbopamu npod moBepxXHOCT-

Hbix Box (I1B) u3 YuBkipkylickoro 3anuBa o3epa baiikain, a Taxke [1B, mouBbl u pacTuTeabHO-

cTH BIoJIb oJivH pek [laBma u bonbias (bapry3unckuit b3):

e 30Ha Ne3 — ceBepo-BocTouHoe [Ipubaiikanse, BKiItoyaroiiee 1oauHbl pek [IpaBas u JleBas

®posnnxa 1 ckJIoHbI TOpbl MenBexbs (PponuxMHCKUN 3aKa3HUK).

Tabnuua 5.4 CpaBHeHUE coaepXKaHus PasnUYHbIX XMMUYECKMX BELLECTB B NOBEPXHOCTHbIX BOAAX Pas3fUYHbIX
pavioHoB Mpubarikanbsa (3oHbl 1-3) B nepuoa 2011-14 rogos.

M3mepsemble Enunnna KonnenTparnms (quana3oH W3MEHEHHUs, CPEIHSS, YICIIO U3MEPEHHI)
BEIIECTBA HU3MEpeHUs 3ona 1 (2011-12 1T.) 3ona 2 (2013 1.) 3omna 3 (2014 1.)

PryTs MK/ 0,01-0,1/0,03 (10) 0,003-0,08/0,021 (8) 0,04-0,19/0,10 (5)
Caunen MK/ 0,4-13/4,8 (10) 0,12-8,9/1,84(8) 0,45-0,8/0,61 (5)
Kagmuii MK/ 0,1-3,2/0,85 (10) 0,021-0,38/0,10 (8) 0,21-0,46/0,29 (5)
Menb MK/ 0,7-8,1/21,0 (10) 0,57-3,9/1,90 (8) 0,06-2,2/1,6 (5)
y-I' X HI/T 10-56/22 (9) 3,6-5,9/4,8 (6) 11-87/39 (5)
>-AAT HI/T 10-260/65 (9) 149-568/298 (6) 13-144/46 (5)
3,4-bI1 HI/T 0,10-0,56/0,30 (9) 0,6-1,64/1,06 (6) 0,36-0,54/0,41 (5)

Hpe,I[CTaBJ'IeHHBIe PE3YJIbTAaThl MOKAa3bIBAKOT, UTO B IMOBCPXHOCTHBIX BOAAX IIO 6OJ'II>I_HI/IHCTBy

BelIECTB HAMOOJIbIIINE 3HAUCHUS KOHLIEHTPALIMKA OTMEUaIoTCs pekax rokHoro [Ipubaiikanss (3ona 1), a

HauMeHbIIMe — B 30Hax 2 u 3. bonee Bricokue koHuentpauu nectununos (O AT u y—I'XII') B pe-

KaX BJ0OJIb BOCTOYHOI'O no6epe>1<b;1 03€pa BaﬁKan, AaXXe€ B CPABHCHUU C PE3YyJIbTaTaMU, IMOJIYYaCMbIMU

Ha APYIrux CTaHIUAX KCDM, MOTYT OBITH CBSI3aHEI C UX IEPEHOCOM C BOCTOYHBIX TeppI/ITopHﬁ, rac 9T

COCAUMHCHUA ITPOJOJIKAIN ITIPUMCHATLCA B 6opb6e C JICCHBIMH BPCIAUTCIIEIMU U KOMapaMH.

Taxkoit xe XapaKTep paclpeaAcICHUs KOHI_IeHTpaLII/Iﬁ OTMCHACTCA U IO COACPIKAHUIO pacCMatT-

pUBACMBIX BCHICCTB B ITOYBCHHOM IIOKPOBC (Ta6m/1ua 55) HpI/I 9TOM, IIO BBICOTC HCCICIOBAHHOI'O

IOYBCHHOI'O TOPU30HTA 0-15cm KOHICHTpAUHU I10 CJIO0AM MCHAKOTCA HE CYHICCTBCHHO.

Tabnuua 5.5. OcpegHeHHasa (Mo BceM Tovkam OTOopa B BepTukanbHOM npodune ot 460 go 1400 M) KOHUEH-

Tpauna XMMNYeCKnx BeLlleCTB B MNOYBEHHbIX TOPU3OHTAaX B pa3yinyHbIX 30HaX I'Ipm6a|7||<anb;|.

. KoHnenTpanus (auamna3oH, CpeHsis,, YUCI0 U3MEPEHU
N3mepsiemble ITouBeHHbI
BEIIIEeCTBA TOPU30HT, CM 3ona 1 3ona 2 3ona 3
’ (2011-12 rr.) (2013 1.) (2014 r.)
0-4 (Ao) 9-17/11,7 2,9-5,8/4,7 2,9-5,9/4,1
Chumer 4-10 (A1) 5,0-14/9,3 2,4-8,2/5,1 2,1-4,7/3,8
10-15 (A2) 4,1-8,8/5,9 3,8-5,5/4,7 3,5-8,4/4,9
Cpennee 8,8 4,8 4,3
0-4 (Ao) 0,1-0,3/0,2 0,08-2,8/0,66 0,1-0,16/0,12
Kavii 4-10 (A1) 0,1-0,2/0,16 0,04-0,5/0,2 0,03-0,05/0,04
10-15 (A2) 0,1-0,9/0,3 0,05-2,2/0,6 0,03-0,09/0,05
Cpennee 0,22 0,5 0,07
0-4 (Ao) 9,5-14/12,5 3,1-7,1/4,9 2,3-4,2/3,3
Mes 4-10 (A1) 7,4-16/10,6 3,7-12/7,4 1,2-4,4/2,7
10-15 (A2) 4,0-9,0/5,4 3,9-5,1/4,4 2,7-4,6/3,3
Cpennee 9,9 5,6 3,1
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Ta6nuua 5.5 (okoH4aHue). OcpegHeHHas (No BceM Touykam oTbopa B BepTukanbHoMm npocdune ot 460 go 1400
M) KOHLIEHTPaLMSA XMMNYECKNX BELLLECTB B NMOYBEHHbBIX FOPU30OHTAX B pasnuyHblx 3oHax [prnbankanbs.

KonnerTpanus (quamna3oH, CpeaHss, YUCI0 H3MEPEHUH

’ (2011-12 rr.) (2013 1.) (2014 1.)
0-4 (Ao) - 0,4-2,4/1,7 0,2-5,6/2,8
4-10 (A1) - 0,6-4,6/1,9 0,2-7,7/3,2
v-IXIE 10-15 (A2) - 0,3-1,9/1,4 0,21-2,5/1,2
Cpennee - 1,7 2,4
0-4 (Ao) 26-81/48 2-25/7,2 5,7-27/11,5
SIUIT 4-10 (A1) 1-8,5/4,1 2,5-7,7/5,1 0,4-10/6,7
10-15 (A2) 17-44/30 2,7-14/6,2 5,6-27/15,5
Cpennee 27,4 6,2 11,2
0-4 (Ao) 0,4-1,7/0,8 0,3-0,7/0,57 0,25-2,4/1,0
34l 4-10 (A1) 0,9-2,9/2,0 0,4-4,6/0,68 0,24-1,3/0,52
' 10-15 (A2) 0,9-3,5/2,5 0,4-1,0/0,6 0,24-0,6/0,36
Cpennee 2,5 0,6 0,63

Tabnuua 5.6. OcpegHeHHble (MO BCeM ToYkaM 0THbopa B BepTukansHoM npodune ot 460 go 1400 m) 3HayeHus
KOHLEHTPaLMIA n3ydaeMblx 3arpsisHsOLLMX BELLEeCTB B PaCTUTENBLHOCTU (MO BuAaM) B pasnuuHbIX 3oHax [Mpu-

Gavikanbs.
THI pacTUTEIBHOCTH
Bewectso 3oHa XBos kenmpa | JIuct 6epésnr Mox Jluct Jluct [TanopoTHUK
(rox. mpu- OamaHa YEPHUKH
poct)
1 0,5- 1,3-3/2,2(2) 2-3,8/2,9(2) 0,78(2) 0,5-
1,8/0,9(7) 1,7/1,4(2) 2,3/1,3(7)
2 0,33- 0,4-0,7/0,5(6) | 1,0-2,9/2,3(4) 0,3- - -
CBuHell, MKI/T 1,3/0,7(5) 1,4/0,7(6)
3 0,3- 0,39(1) 1,0-2,3/1,5(3) 0,9- -
1,3/0,7(4) 1,8/1,4(2)
Cpenn 0,8 1,0 2,2 1,0
1 0,3- 0,2(2) 0,1(2) 4,8-7/5,6(2) 0,17- 0,2-
0,7/0,4(7) 0,2/0,18(2) | 0,9/0,5(7)
2 0,2- 0,3-0,9/0,6(6) | 0,3-1,3/0,6(4) 0,1-
Kagmuii, Mxr/r 0,5/0,3(5) 0,3/1,5(6)
3 0,1- 0,69(1) 0,3-0,5/0,35(3) 0,08- -
0,4/0,3(4) 0,13/0,11(2)
Cpenn 0,33 0,50 0,35 2,4
1 4-10/6,1(7) 4,9(2) 4,8-6,5/5,6(2) 3,1- 3,9-
3,5/3,3(2) 6,6/5,8(2) 6,5/5,1(7)
2 1,1- 0,5-21/5,2(6) 2,3-3,2/2,7(4) 0,9- - -
Menb, MKI/T 2,5/2,1(5) 3,2/1,9(6)
3 2,4- 4,6(1) 3,3-3,6/3,5(3) 2,4- -
3,9/3,2(4) 2,7/2,55(2)
Cpermn 3,8 4.9 3,9 2,6
1 - - - - -
2 1,6- 1,1-2,5/1,8(6) | 1,0-7,0/3,3(4) 1,4- -
5,4/3,3(5) 5,5/3,3(6)
Y-IXIE, mrr = 0,2- 0.2(0) 0.2-7.212.7(3) 0,2(2) :
1,6/1,0(4)
Cpenn 2,15 1,0 3,0 1,8
1 6-26/16(4) | 0,6-2,3/1.5(2) 13-35/24(2) - 0,3-51/15(4)
2 3,0- 1,9-10/3,8(6) 1,3-8,9/4,1(4) | 3,9-46/20(6) -
31/15(58)
2JULT, mr/r 3 0,4- 3.6(1) 8.2-14110.7(3) 2.0-
9,2/6,2(4) 5,2/3,6(2)
Cpenn. 12,4 3,0 12,9 11,8

100




Ta6bnuua 5.6 (okoH4yaHue). OcpefHeHHble (MO BCceM Touykam oTbopa B BepTukanbHoM npodwurne oT 460 go
1400 M) 3Ha4YeHMsT KOHLEHTPaAUMA N3yvYaeMblX 3arpsi3HSIOLLMX BELLECTB B pacTUTENbHOCTM (MO BUAAM) B pas-
NNYHBIX 30Hax lNMpubarikanbs.

1 0,1- 0,1-0,9/0,2(2) | 0,2-0,9/0,54(2) - - 0,14-
0,34/0,27(4) 0,3/0,2(4)
2 0,2- 0,2-0,6/0,3(6) | 0,5-1,8/0,8(4) 0,2-
3,4-BI1, ur/r 1,6/0,6(5) 0,6/0,3(6)
3 0,2- 0,37(2) 0,3- 0,25- - -
0,6/0,4(4) 0,78/0,39(3) | 0,5/0,37(2)
Cpenp. 0,42 03 0,6 0,34

B 2011-12 rogax ®I'bY «MI'KDO» mpoBen 2 KOMIIIEKCHBIX OOCIEAOBAHUS FOXKHOM U IOro-
BOocTOYHOH vacted [Ipubaiikanbs ¢ oTOopaMu mpoOd MOBEpXHOCTHBIX BOA (Tabu. 5.7), moussl (Tadm.
5.10-5.15) u pacrtutensHOCTH (Tabn. 5.16-5.20) B paiionax HaceneHHBIX MyHKTOB baiikanbck u Tan-
XOH, BKJIto4as reppuropuio baiikansckoro b3.

B 2013 roxy mo To¥ xe mporpamme Obuta oOciieqoBaHa TeppuTopus HaruonansHOTrO mapka
«3anoBennoe [lomiemMopre», BKIIOYAIONIETO B HAcTosmiee BpeMs U Tepputopuro baprysunckoro b3
(Tabmumet 5.8, 5.13), a B 2014 roga nposeneHo obcnenoBanue OPoTUXHHCKOTO 3aKa3HUKA (TaOIHIIBI
5.9, 5.14, 5.15), sBasrormierocs yacteio baprysunckoro b3 u pacnosoXeHHOTO B CEBEPO-BOCTOYHOM
yactu [Ipubaiikanss (30Ha 3). Llenpio Bcex oOcienoBanuii ObUT HOUCK MECT, IPUTOIHBIX ISl OpraHH-
3a1uy Ha o3epe baiikan HoBo# craniuu KOM.

Kpome 3amaum oneHKH COCTOSIHUS 3arpsiI3HEHUs IOBEPXHOCTHBIX BOJ, MOYBBI U PACTUTEIbHO-
CTH B NMPUOPEKHBIX 30HAX YKA3aHHBIX pallOHOB, IPOBOAMINCH OTOOPHI BCeX BUIOB Mpod B 4-6 ToUKax
BJIOJIb PEUHBIX JOJIHH, 0 BOJAOPA3AECIbHBIX TPEOHEH.

W3 naHHbIX TaOIUIl BUAHO, YTO BO BCEX pacCMaTpUBAEMBIX cpefax Hanboliee BHICOKHE YPOBHU
KOHIEHTPALMK 3arpsi3HSIONUINX BEIIECTB, B OOJBIIMHCTBE CIy4aeB, OTMEYAIOTCS B 30HE 1 — BIOJb
FO’KHOTO IoOepesxbs o3epa baiikai.

CpaBHeHue pe3ynbTaToB, noqydeHHbIX B 2011-14 rr. ¢ nanasiMu HaOmoaenuii 1983-98 rr. Ha
craniuun KOM mokasbiBaet, uTo, B 1esoM, 3a uckiarouenueM /1T, B peruone o3zepa baiikan mo 601b-
LIIMHCTBY MHIPEIUEHTOB BO BCEX CcpeAax 3a MOCIEAHUE TOJIbl TPOU30ILIO HEKOTOPOE CHUKEHHUE YPOB-
Hel KOHIEHTpaluid. ITO MOXKET OBITh CIEICTBUEM CIaja YPOBHS MPOMBIIIIEHHOTO MPOU3BOJICTBA B
3TOT MEPHOJ, YTO TaKXe MOJATBEp)KIaeTcsl paboTaMu, T/Ie aHAJIU3UPYETCS MHOTOJICTHSS TUHAMHUKA
W3MEHEHUs KOHIEeHTpauuil Ha npyrux crtaHuuax KOM. [lonydeHHble pe3yabTaThl MOKA3BIBAIOT, YTO
co3nanHas cuctema KOM nelicTByeT U pearupyeT Ha U3MEHEHUsl aHTPONIOT€HHOM Harpy3kH Ha OKpYy-
KAIOMIYIO Cpelly B MaciTabax Kak OTAETbHBIX pailOHOB CTPaHBI, TaK U 00JIee KPYIHBIX PETHOHOB.

Tabnuua 5.7. KoHUeHTpauum HEKOTOPbIX XMMWUYECKMX BELLEeCTB B MOBEPXHOCTHbIX BOAAX PEK KXKHOMO W oro-
BocTouHoro [Npnbankanbs (3oHa 1) B 2011-12 rogax.

Mecto otbopa, BEICOTa HaJl Hata ot6o0- KoHumeunTpanus, HI/I Konmeunrtpanus, MKI/a

YPOBHEM MOPS pa y-I'XOr | SOAT | 3,4-BIT Hg Pb Cd Cu

03. baiikan B 500 M ot Oepera, 08.2011 56 10 0.54 0,05 0,74 0,45 0,76

(nanporus r. Baiikaibck), 453

M

p. YTyauk, 1 KM BbIIIe yCThS, 07,09.2011 55 119 0.56 0,01 0,65 0,14 15

468 m

p. Comzan, (1 kM Beimre ropoma | 08,09,2011 17 218 HIIO 0,01 0,43 0,09 1,6

Baiikanbck), 469 m

p. [lepeemnas (ycthe), 453 M 11.09.2011 28 262 0.36 0,02 1,9 0,65 1,0

p. Mummxa (yctbe), 453 M 12.09.2011 - - - 0,02 13 3,2 1,1
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Tabnuua 5.7 (okoHYaHue). KOHLEHTpaLMM HEKOTOPBLIX XMMWUYECKMX BELLECTB B MOBEPXHOCTHbIX BOAAX PEK
FOX)KHOTO 1 HOro-BoCTOYHOro Npubankanes (3oHa 1) B 2011-12 rogax.

Mecto otbopa, BEICOTa Hax Hara ot6o- KoHmenTpanus, HI/O KoHmeHTpamnu s, MKI/n

YPOBHEM MOPS pa y-IXOr | >OOT | 3,4-BI0 Hg Pb Cd Cu

p- OcunHoBka (HmxH.MOCT), 516 | 02.09.2012 HITO HIIO 0,24 0,03 9,1 0,16 0,72

M

p- OcuHOBKa (2-€ 3IMOBBE), 01.09.2012 0,05 5,6 0,25 3,2

855 ™

p- OcuHOBKa (anmpImicKast 01.09.2012 HITO 8,2 0,48 0,09 1.7 0.28 1,5

30Ha, UCTOK), 1270 M

03. baiikan (moc. Tanxoit), 453 | 04.09.2012 HIIO 12 0,24 0,04 2,7 0,34 8,1

M

p. Cenenra (nenpra, Kaban- 04.09.2012 HITO HIIO 0,12 0,51 7,2 0,10 2,1

CKHUH 3aKa3HUK), 453 M

Cpennee 24 81 0,32 0,08 4,9 0,57 2,2

Tabnuua 5.8. KoHUEHTpauumnm HEKOTOPbIX XUMNYECKNX BELLECTB B MOBEPXHOCTHbLIX Bodax pek [aswa n bonb-
was Ha TeppuTtopun baprysmHckoro B3 n npunerawower k Tepputopun HaumoHanbHOro napka 3anoBegHoe
Mopnemopbe akBaTtopuun o3epa bavikan B asrycte 2013 roga.

XapakTepHucTuka MecT 0TOopa mpod KoHneHTpanus, MK/ Konuenrparws, Hr/n
(BBICOTA HAJ YP. M., M) PryTh CauHen Kanmuit Menn T'amma- > AAT 3,4-BI1
X

p. Masnra, H=1390 m (uctok) 0,022 0,12 0,021 0,57 4,5 198 0,82
p. Masnra, H=518 m 0,012 0,98 0,028 2,1 5,9 568 0,59
p. Jasma, H=460m (ycThe) 0,003 0,23 0,036 0,65 4,2 307 1,64
p. Boabmas, H=455 wm (ycThe) 0,08 8,9 0,38 1,9 3,6 149 0,82
03. baiikan, JIaBIIMHCKUI 3aJ1KB, 0,007 1,3 0,12 3,9 55 318 1,64
03. Baiikan, Hauano UuBBIPKYHCKOTO 0,008 0,31 0,046 0,95 - - -
3anuBa H=455 m

UuBBIpK. 3a11KB, 0. baknanuit 0,018 0,61 0,045 0,67 5,3 247 0,82
UuBBIpK. 3a)1KB, TOC. MOHAX0BO 0,015 2,3 0,16 15 - - -

Tabnuua 5.9. KoHUeHTpaumn HEKOTOPbIX XMMUYECKUX BELLECTB B MOBEPXHOCTHBIX BOoAax Ha TeppuTtopun dpo-
NNXMHCKOro 3akasHuka bapry3nHckoro saanoBegHuka u ceBepHom Yactu o3epe bavikan B asrycte 2014 roga.

XapakTepucTuka MecT oToopa 1mpod (BEICO- KonrneHnTpanus, MKr/n Konnenrpanus, Hr/n

Ta HaJ yp. M., M) Pryts CBuHeEI Kanmnit Mens I X SIAT 3,4-BI1
Ozepo @ponmxa, H=528 m 0,06 0,59 0,46 0,06 20 13 0,54
p. JleBast ®pommxa, H=528 m (ycThe) 0,09 0,67 0,21 2,2 36 16 0,38
p. [IpaBast ®pommxa, H=528 m (ycTbe) 0,19 0,54 0,34 1,7 11 144 0,36
03. baiikan, ryba Ass, H=455 m 0,04 0,8 0,23 1,9 87 32 0,38
03. Baiikan cepemuna o3epa, H=455 m 0,12 0,45 0,23 2,3 40 24 0,38

Tabnuua 5.10. 3oHa 1 - MNMoysa BAONb AONMUH pek YTynuk, ConsaH, OcMHOBKa (Bble HAaCEMNEHHbIX MYHKTOB).
OcpepgHeHre no nyHkTam otbopa npob B 2011-12 rr. (B croe no4sbl 0-13cm).

[TynkTe 0TOOpa IPOO, BBICOTA, M

KonuenTpanus B cioe 0-13 cm

HaJ yp. MOpst CBuHel, MKI/II Kaamuii, Meb, MK/ SIAAT, ur/n | 3,4-BI1, ur/n
MKT/JT

p. Yrymuk, H=560 m, 2011 1. 8,0 0,17 8,8 21 2,1
p. Comzan, H=570 m, 2011 r. 8,0 0,2 9,9 30 1,9
p. OcunoBka, H=540 m Han.yp.m., 7,8 0,13 7,7 42 0,65
2011,12 rr.
Honuna p. OcunoBka, H=860 m 10,7 0,31 9,4 17 0,67
Hag.yp.mM.2011,12 rr.
Honuna p. OcunoBka, H=960 m 10,8 0,15 15 - -
Haa.yp.M.,2012 .
Jomuna p. OcunoBka, H=1276 m 10 0,2 12,5 - -
Haa.yp.M. 2012 .
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Tabnuua 5.11. 3oHa 2 - novsa BAOMb AoNWHLI p. [aswa (rymycoBbi ropu3oHT 0-5 ¢cM) Mo gaHHbLIM CTaHUMK
K®M, 1983-93 rr. (npochmnb BOONb CKNOHA AONMHbI).

NeNe mromanox,
BEICOTA HAaJI yP.M.

KonuenTparms (quamna3oH, CpefHss, YUCI0 N3MEPECHUH)

CBuHeL, MKI/T

Kagmuii, Mkr/T

PtyTh, MKT/T

y-I'XUI', =HI/T

> AAT, =r/r

Tlnom. la, (yr H=460 | 1,7-8,9/55 (2) | 0,08-0,37/0,23(2) 0,01-0,012/ 3,25,9/45 (2) | 13,1-15/14,1(2)
M) 0,01(2)
Tlnom. 16, (ec H=460 3.2- 0,08-0,2/0,12 (4) 0,01-0,04/ 0,5-9,5/59(4) | 1,2-72/28,1 (4)
M) 26,3/14,7(4) 0,027(4)

[Trom. 2,(xemp. mec
H=480 m)

6,2-8,2/6,9(4)

0,14-0,30/0,21(4)

0,01-0,10/0,07 (4)

0,05-0,25/0,13(5)

0,55-4,8/2,2 (4)

ITmom. 3 (ryr, H=518

5,5-10,2/8,0(4)

0,22-0,50/0,36(4)

0,008-0,2/0,07 (4)

0,05-1,02/0,56

0,28-2,5/1,6 (4)

M) (6)
o, 4 (Hauaso rop- 4,6-7,0/5,8(4) | 0,21-0,35/0,26(4) | 0,007-0,2/0,09 (4) 0,05-0,36/0,20 | 0,28-3,8/2,1 (4)
HO-JIECHOTIO II05Ca, (6)

H=535 m)

[Tnom. 5 (cpennsist
4acTh JIECHOTO TosIca,
H=720 m)

5,4-8,2/6,4(4)

0,13-0,45/0,34(4)

0,02-0,22/0,12 (4)

0,18-2,1/0,60 (6)

0,32-8,6/4,0 (4)

[Tnom. 6 (BepxHss

7,1-9,8/8,7(4)

0,12-0,33/0,23(4)

0,03-0,09/0,06 (4)

0,05-1,05/0,38

0,28-7,4/3,2 (4)

YacTh JICCHOTO T0sIca, (6)

H=1280 )

Inom. 7 (cyGanbmmii- 4,8-12,8/8,5(4) | 0,13-0,34/0,22(4) | 0,02-0,40/0,14 (4) 0,05-0,96/0,47 | 0,55-5,4/2,6 (4)
ckuit nosic, H=1400 m) (6)

Cpennee 8,1 0,25 0,07 1,6 7,2

Tabnuua 5.12. 3oHa 2 - noyBa BAOMb AONMHbI pekn [laBlia, ocpegHeHHble KOoHUeHTpauun B crnoe noysbl 0-10
CM, No gaHHbIM cTaHumm KOM B 1983-93 rr.

Mecto otbopa 1mpo0,

KonnernTpanus (cpegHsis, AUana3oH, 9YUCI0 H3MEPSHUH)

BBICOTA CBHHELL, MKT/T Kaamuii, Mxr/T PtyTh, MKT/T y-I'XUT, vr/r > AT, ur/r
HonuHa p. JlaBma 8,1 0,25 0,07 1,6 1,9
(460-1400 M Han yp. 1,7-26,3 0,08-0,45 0,007-0,40 0,05-9,5 0,28-72
M.) 30 30 30 41 30

Tabnuua 5.13. 3oHa 2 - no4Ba BAOMb AOMNMHbI p. [JaBlia cpegHss KoHUeHTpaums B crnoe noysbl 0-15 cm B WH-
Tepsane BbicoT 460-1640 m Hag yp. mops, 2013 r (npodunb BOONb CKNOHA AOMNUHbI).

XapakTepHuCcTHKa ToueK 0TOopa mpoo,

KonneHTpanus (quamna3zoH, CpeaHsis)

BEICOTA HAJI yp. MOPS, M., PACCTOSTHUE OT CauHery, Kammmit, Menp, y-I'XOr, YIAT, 3,4-BI1,

Oepera o3epa, KM MKT/JT MKT/JT MKT/JT HT/IT HI/1 HI/T

[Ipubpexnas 30Ha o03epa baiikan, 460 m 2,5 0,35 5,0 3,5 6,4 0,62

CenokocHbrit yT, 518 M, 12.5 kM oT Gepera 53 0,15 5,6 1,1 13,7 1,1

OCHHHUK ¢ XBOWHBIM TIOAPOCTOM B TOPHO- 6,5 1,8 4.4 0,9 3,3 0,39

necHoM mosice, 720 M, 18.9 kM oT Gepera

BepxHsist gacTs TOpHO-JIECHOTO T0sica, 1280 4.8 0,07 6,8 1,6 51 0,49

M, 25,5 kM OoT Oepera

BepxHsisi rpaHMIia Jieca, KapiIUKOBBIA Oe- 41 0,06 3,7 15 41 0,49

pe3nsk, 1395 m, 27.4 km ot Gepera

BepxoBbe 0JIMHBI, TPeOCHb, ATBIHACKHUN 51 0,40 79 2,2 4.6 0,66

ayr, 1640 m,29,5 kM oT Gepera

Cpennee 4.7 0,47 5,6 1,8 6,2 0,62

Ta6nuua 5.14. MNo4yea BOonb A0NUHbLI p. Pponnxa n cknoHa ropbl Meggexbsi B MHTepBane BbicOT 465-1877 m
Hag yp. M. OcpegHeHne No NOYBEHHbLIM FOPU3OHTaM B 4-X To4kax oTbopa.

T'opu3zoHT, cM KonuenTpanus

CBUHEI] MKT/T Kanmuii Mmxr/r Menp Mxr/r | y-I'XITD =i/t > AT ur/r 3,4-BI1, ur/r
0-6(8), Ao 2,9-5,9 /4,1 0,1-0,16/0,12 2,3-4,2/3,3 0,2-5,6/2,8 5,7-27/11,5 0,25-2,4/1,0
6(8)-10, Al 2,1-4,7 /3,8 0,03-0,05/0,04 1,2-4,4/2,7 0,2-7,7/3,2 0,4-10 /6,7 0,24-1,3/0,52
10-15, A2 3,5-8,4 /4,9 0,03-0,09 /0,05 2,7-4,6/3,3 0,2-2,5/1,2 5,6-27/15,5 0,24-0,6/0,36
Cpennee 43 0,07 3,1 2,4 11,2 0,63
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Ta6nuua 5.15. Noysa (cpegHue no Toukam otéopa B croe 0-15 cm) B MHTepBane BbICOT 465-1877 M Hag yp. M.

Touku oTbopa mpoo, KoHnnenTpanus

BBICOTa, M HaJl yp. MOPA CBuHelr, Kagmuii, Mmxr/r | Menb, MKI/T y-I'XIIT, > AAT, 3,4-BIl, Hr/T
MKT/T HI/T HI/T

Hommaa OyxTel Astst, 465 2,1-3,8/2,9 0,03-0,11 1,2-4,2 12,7 0,2-7,7/3,3 | 9,9-15/11,7 | 0,6-2,4/1,45
M /0,06
Ozepo @pommxa, 587 m 4,0-5,9/4,8 | 0,04-0,09 /0,06 1,6-3,4/2,6 0,2 8,4-27/15,3 | 0,2-0,3/0,25
VYeree p. [paBas 3,2-4,7/3,8 004-0,16 /0,08 2,5-4,4 13,3 0,2-5,3/2,0 | 6,3-27/17,2 | 0,2-0,6/0,40
Opommxa, 692 M
BepmmHa ropst 3,8-8,4/5,5 0,04-0,13/0,09 | 2,3-4,6/3,5 2,5-5,6/4,1 | 0,4-5,6/3,8 0,2-2,4/0,42
Menexbs, 1877 m

Tabnuua 5.16. KoHueHTpaunm HEKOTOPbIX XUMUYECKNX BELLECTB B PacTUTENbHOCTU Ha Tepputopun baprysuH-
CKOro 3arnoBeaHuKa No gaHHbIM ctaHuum KOM 3a 1988-1993 rr.

Bun pacturensHo-

KonuenTpauus

JIMana30H, CPeIHsIsl, YUCI0 U3MEPEHHUH)

CTU CBHHEILl, MKT/T Kaamuii, MKr/T PtyTh, MKT/T v-I'XIIT, ar/r > OAT, ur/r
XBos Kezpa 0,1-1,7/0,7 (20) 0,1-1,8/0,4 (20) | 0,002-0,11/0,09 (14) 0,05-5,1/1,2 0,3-21/6,4 (18)
(28)
Jluct Oepésnl 0,64-3,38/12 0,26-1,42/ (12) | 0,005-0,04/0,02 (8) | 0,1-12,8/0,7 (16) | 0,6-18,2/7,9 (5)
12)
PasHoTpaBne 0,1-3,52/1,19 0,1-0,67/0,22 0,004-0,17/0,08 (21) 0,05-6,6/1,31 0,5-32/10,8 (12)
(25) (25) (18)
Mox 0,2-43/10,9 (13) 0,14-2,5/0,64 0,01-0,11/0,09 (10) 0,05-6,17/3,4 0,6-12,5/3,2 (17)
(13) (22)
JInmaiHuku 1,7-11,6/5,6 (3) | 0,08-0,2/0,13 (3) 0,04-0,06/0,05 (3) 0,8-2,9/2,0 (4) 0,2-0,33/0,26 (3)

Tabnuua 5.17. PactutenbHoCcTb (BAOMb JONMH pek YTynuk, ConsaH, OcuHoBka) (2011-12 rr.)

Bup pacru- Konnentpanus

TEJILHOCTH CBuHEIl, MKI/JI Kagmuii, MKr/a Meab,  MKr/a SAAT, wur/a 3,4-BI1, HI/IT
ITanopoTHHUK 0,5-2,3/1,3(7) 0,2-0,9/0,5(7) 3,9-6,3/5,1(7) 0,3-51/15(4) 0,14-0,3/0,2(4)
XBost Keapa 0,5-1,8/0,9(7) 0,27-0,7/0,4(7) 4-10/6,1(7) 6-26/16(4) 0,1-0,34/0,27(4)
JIuct 6epésnl 1,3-3/2,2(2) 0,2(2) 4,9(2) 0,6-2,3/1,5(2) 0,06-0,9/0,19
Mox 2-3,8/2,9(2) 0,1(2) 4,8-6,5/5,6(2) 13-35/24(2) 0,19-0,9/0,54(2)
JIuct 6agana 0,78(2) 0,1-0,2/0,14(2) 3,1-3,5/3,3(2) - -

JIucT uepHuku

1-1,7/1,35(2)

0,17-0,2/0,18(2)

5-6,6/5,8(2)

Cpennee

0,5-3,8/1,3(27)

0,1-0,9 /0,32(25)

3,1-10 /5,3(27)

0,3-54/14(13)

0,06-0,9 /0,3(13)

Tabnuua 5.18. PacTutenbHOCTb BAOMNb A0NMHbLI pekn JaBwa (460-1640 m Hag yp. m.) B 2013 rogy

Buj pacTuTenbHOCTH, BBI- Konnenrparus

COTHBIN Mosic  (Hax yp. M.) CauHer, Kanmuid, Menp, y-I'XUT, SIAT, 3,4-BI1, ur/t
MKT/T MKT/T MKT/T HI/T HI/T

XBost Keqipa, rO0BOM MpH- 0,33-1,3/0,7 0,2-0,5/0,3 1,1-2,5/2,1 1,6-5,4/3,3 3,0-31/15 0,2-1,6/0,6

poct (460-1400 m) (5) (5) (5) (5) (5) (5)

Jluct Gepésnl (460- 0,4-0,7/0,5 0,3-0,9/0,6 0,5-21/5,2 1,1-2,5/1,8 1,9-10/3,8 0,2-0,6/0,3

1640m) (6) (6) (6) (6) (6) (6)

JIuct 6amana (460- 0,3-1,4/0,7 0,1-0,3/1,5 0,9-3,2/1,9 1,4-5,5/3,3 3,9-46/20 0.2-0.6/0.3

1640 m) (6) (6) (6) (6) (6) (6)

Mox (460-1280 m) 1-2.9/2.3 (4) 0.3-1.3/0.6 2.3-3.2/2.7 1.0-7.0/3.3 1.3-8.9/4.1 0.5-1.8/0.8

4 4) 4 4 4)

Cpennee 0,3-2,9/0,85 0,1-1,3/0,4 0,5-3,2/3,0 1,0-7,0/2,9 1,3-46/9,8 0,2-1,8/0,49

(21) (21) (21) (21) (21) (21)
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Ta6bnuua 5.19. PactutensHocTb B panioHe o3epa dponuxa n no cknoHy ropbl Measexes (465- 1877 m Hag

yp.M.), 2014 rog.

Bun pacturensHocTH KonnenTparsi, MK/t KonnenTparnms, HI/T
CBuHEL Kanmuit Mens y-I' XTI > JAT 3,4-BI1
XBos keapa (rogosoii mpupocr) | 0,3-1,3/0,7 | 0,1-04/0,3 | 24-39/3,2 | m0.-1,6 /1,0 | m0.-9,2/6,2 | 0,2-0,6 /0,4
(4) (4) (4) 4) (4)
JIuct Gepésnl 0,39 (1) 0,69 (1) 4,6 (1) m.0. (1) 3,6 (1) 0,37 (1)
JlucT 6anana 0,9-1,8 (2) 0,08-0,13 2,4-2,7 (2) 11.0. 2,0-5,2 (2) 0,25-0,48
Mox mieBponuyM mpedepa 1,0-2,3/1,5 0,3-0,5 3,3-36/35 | mo-7,2/2,7 | 8,2-14/10,7 | 0,31-0,78
(romoBoif IpHUpPOCT) 3) /0,35 (3) 3) 3) 3) /0,39 /(3)
Cpennee 0,3-2,3/0,9 0,08-0,69 2,4-4,6 0,2-7,2 0,4-14 0,2-0,78
(14) /0,26(14) 13,5(14) /0,91(14) 17,9(14) /0,35(14)

Tabnuua 5.20. OcpegHeHHble pe3ynbTaTbl KOHLEHTPALMM 3arps3HSAOLLUX BELLECTB B NOYBAX, PACTUTENBHOCTU
N NOBEPXHOCTHLIX BOAAX Ha TEPPUTOPUSIX, NMPUMbIKAIOLMX K HOXKHOW (30Ha 1), BOCTOYHOM (30Ha 2) U ceBepo-
BOCTOYHOW (30Ha 3) YacTu o3epa barikan no gaHHbIM 2011-14 rogoB (yka3aH guanasoH M3MEHEHMUS KOHLIEHTpa-

LU 1 NX cpegHue 3HadveHns).

Soma | Ceumen, | Kamgvmii | Menp | Prytn | yIXur | SAAT | 3,4-BI1
ITouna

MK2/2 MK2/2 MK2/2 - He/2 He/2 He/e
1 4.1-10/7,1 0,1-0,9/0,24 4,0-9,0/6,5 - 0,2-30/9,7 14-41/26 0,3-2,3/1,2
2 2,4-8,2/4,9 | 0,04-2,8/0,41 3,1-12/6,1 - 0,3-4,6/1,8 3,0-25/6,6 0,3-1,6/0,62
3 2,1-8,4/4,3 0,03- 1,2-4,6/2,9 - 0,2-7,7/3,0 | 2,2-27/10,0 0,2-2,4/0,76

0,16/0,09
PacturenbHOCTh

MK2/2 MK2/2 MK2/2 - He/2 He/2 He/e
1 0,5-3,8/1,5 0,1-0,9/0,34 3,9-10/5,4 - menee 0,2 0,5-51/14 0,06-0,9/0,39
2 0,3-3,5/0,9 | 0,06-0,9/0,40 | 0,5-4,0/2,2 - 1,0-7,1/29 | 3,3-46/12,6 | 0,24-1,78/0,49
3 0,3-2,3/0,9 | 0,06-0,7/0,24 | 2,4-5,9/3,5 - 0,2-7,2/0,9 0,2-20/7,8 0,12-0,64/0,35

[ToBepxHOCTHBIE BOJBI

MK2/TL MK/ MK/ MK/ He/n He/n He/n
1 0,4-13/4,4 0,1-3,2/0,8 0,7-8,1/2,0 0,01-0,5/0,23 10-69/25 8-262/109 0,01-0,5/0,3
2 0,23-8,9/2,0 | 0,02-0,4/0,11 | 0,5-3,9/1,7 | 0,003-0,1/0,024 | 3,6-5,9/4,7 | 149-560/308 0,59-1,6/1,1
3 0,3-0,9/0,57 | 0,04-0,5/0,20 | 0,6-2,3/1,5 0,01-0,19/0,07 5,3-87/33 4-247]76 0,36-1,4/0,8
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3AKJIIOYEHHUE

Orenka TpeH0B (POHOBOTO COEPIKAHMS 3arpsI3HSIONIMX BEIIECTB B aTMOCHEPHOM BO3AYXE H

ocajkax 3a nocineanue 15-20 ner, Bkiarouas 2021 r., na Tepputopun benapycu u Poccuu, cBunerens-
CTBYET O COXPAaHCHHMH Ha MX TEPPUTOPHU YCIOBUH, 00eCrieynBarOInX HU3KKUE (POHOBBIE YPOBHU KOH-
LEHTpaIlMi CBHUHIA, KAJMHUs, COSTUHEHUN Cepbl U a30Ta, OeH3(a)nupeHa, MEeCTUIMIOB B MPUPOTHON
cpene. OHAKO aHANN3 U3MEHEHUS COJIEPXKAHMS 3arPA3HAIONINX BEUIECTB B aTMOC(EpHOM BO3yXe Ha
EBponeiickoii Tepputopun Poccun mokassiBaeT, uro Habmomasmieecs B 1990-x cHuKeHUE KOHIICH-
Tpanuii, 00yCIOBIEHHOE CHAJOM IMPOMBIILIEHHOTO MPOU3BOACTBA, mpekparuiock B 2000-2001 ., u
MOKHO OKMJATh yBEIMUYEHHE (DOHOBOTO 3arpsi3HEHUsI aTMOC(Epbl HEKOTOPHIMU 3arpsA3HAIONIIMH Be-
LIECTBAMHU.

YpoBenb konneHTpaimu CO; B atMochepe ceBepHBIX mupoT poctur B 2021 r. ouepenHoro

MaKCHMyMa: CPEHEro0Boe 3HaueHHe Ha (hOHOBBIX CTAHIHUAX IpeBbicuio 419 MiH?, a MakcuManb-
HBIE 32 FOJl KOHIIEHTPALMH, HAOII0aeMble B 3UMHHE MECSIIbI, PeB30NuId 3Hauenue 425 mun . Kon-
LIEHTpall¥s MeTaHa TaKKe MPOoJoDKaeT yBennuuBaThes. [Ipupoct koHnieHTpanuu merana B 2021 r. quis

GOIBIIMHCTBA MecAleB cocTapun 6ombine 20 mapa . CpeHerofoBas KOHIEHTPAIHA METaHa IPHOIH-
3unack K 3Hadenuio 2000 mapa?, a Ha cranmuu THKCH IPeBBICHIIA 3TO 3HAYECHHE.

OtknoHeHus cpenHemecsuHbix 3HaueHud OCO Han Tepputopueil Poccum oT HOpMBI Ha
npotrskeHun Bcero 2021 r., B OCHOBHOM, MMEJIM OTpHIaTeibHble 3HaueHus, 10 -20% B mapre. B
uenoM B 2021 r. He ObLJIO OTMEYEHO 3HAYUTEIBLHOTO Pa3pyLIEHHs] 030HOBOI'O CJIOS U, KaK CIEACTBUE,
JKCTpeMalbHbIX ypoBHeW Y®-B paauanuu, He XapakTepHBIX M1 BPEMEHH IoJla BO BCEX PErMOHAx
Poccuiickoit denepanuy 1 Ha CONPEACIBHBIX TEPPUTOPHUSIX.

Ha GonpmmHECTBE paccMarpuBaeMbix cTaHImi B 2021 . 0TMEUaoch yMEHbBIICHUE ONTHYSCKON
IUIOTHOCTH aTMOCQEPHI U, COOTBETCTBEHHO, YBEIMUCHUE €€ MPO3pavyHOCTH 10 cpaBHeHUIO ¢ 2020 . B

2021 r. Ha Bcex paccmarpuBaeMblx craHuuax OIIA Obla CyLIECTBEHHO HUXKE HOPMBI, 3a
UCKIItoueHneM cranuuu TypyxaHck, rae 3Hauenure OITA no cpaBHeHHIO ¢ HOpMOH He n3MeHusIoch. Ha
cranuusx [amxarmas u UpkyTrck™® 310 CHUMXEHHE cocTaBuiIO MOYTH -12%. Takum oOpazoM, MOKHO
TOBOPUTH 00 OOIIEM CHUKEHUH ONTHUYECKOro 3arpsizHeHus atmocdepsl B 2021 r. otHOcuTenbHO 30-
JIETHEW HOpPMBI B palfOHaxX NMpoBeAeHUs (POHOBBIX HAOTIOACHUH.

[To cpaBHEeHHIO ¢ mpeamecTByonmM reprogom (2015 — 2020 rr.) B 2021 roxy HE OTMEUYAIOCH

CYIIIECTBEHHBIX U3MEHEHHI TpaJieHTa MOTECHIIMAJIA DIEKTPUIECKOTO T0JII aTMOC(HEPHI.
B 2020 r. cpeaneronoBsie hOHOBBIE KOHIIEHTPAIIMHU TSHKEIBIX METAJIOB B aTMOC(HEPHBIX 0ca/I-

KaX COXPaHUJIMCh Ha HU3KOM YpOBHE.
B 2021 r. no naHHeIM HaOMIOAEHUM HAa CTAaHIMSIX (OHOBOTO MOHMTOPHUHIA XMMHUYECKOTO CO-
CTaBa OCaJKOB, BXOSIINX B KAUECTBE PErMOHAIbHBIX B COCTaB ceTH [J100anbHON cinykObl aTMochepsl

('CA) BMO, conepxaHue OTIENbHBIX MOHOB, MUHEpaJIM3alMsl, yIeIbHAas AJIEKTPONPOBOIHOCTh U
BeIMYMHA PH oTiiMyanuch OT CpeIHEMHOT0JIETHUX T'OJIOBBIX 3HaUeHU He Oosiee uem 10%.
Ha poccuiicknx cranimmsax EMEIT B 2021 r. kucnele ocaaku ¢ pH < 4 mpaktuyeckn He

Ha0JII0/1aICh; HA BCEX CTAHIUAX MOBTOPSEMOCTh BBINAJeHHUIN aTMochepHbIx ocaakos ¢ pH oT 5 10 6
npesbimaa 48-50%. B memom B 2021 1. 0TMEUEHO YMEHBIICHHUE BBITAJICHUH, KaK CePhl, TAaK H a30Ta C
ocankamu Ha Bcex poccuiickux crannusx EMEIL. Jlons amMmonuiiHOTO a30Ta coctaBuia okosio 60% ot
CyMMapHOI'0 BJI&KHOTO BbINAACHUS a30Ta. CpaBHEHHE T'OJIOBBIX BBINAJECHUN CEPbl U CYMMAapHOIO
azoTa ¢ ocaakamu B 2021 r. u 3HauE€HUN KPUTHUECKUX HATrPYy30K MO ITHUM DJIEMEHTaM IO03BOJISIOT
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clelaTh BBIBOJ, YTO BBIMAJCHUS CEPbl CYIIECTBEHHO HIXKE YPOBHS KPUTUYECKHX HArpy30K IJis
3amaJHbIX U IEHTPAJbHBIX pailoHOB Poccuu, HAaxXoAsTCS HA ypOBHE HJIM HEMHOTO MPEBBIMIAIOT (B
OTJIETIbHBIE TOJIbI) pacyeTHbIE KPUTEpUMU B ceBepo-3amagHbix yacTsiax ETP. Ha ceBepHbIX cTaHIusx
EMEII cymmapHble BbIIaJIEHUS a30Ta TaKKe ONM3KHM K KPUTHUYECKHM 3HAYCHHSM, YTO SIBIISACTCS
TPEBOXKHBIM CHUTHAJIOM C Y4Y€TOM CYLIECTBYIOIIMX TEHJACHIMM HW3MEHEHUs BBINNAJCHUN a3oTa ¢
0CaJIKaMH K pOCTY TOJl OT Ir'oJia.

[To nannbiM u3mepenuit B 2021 1. cpeHETr010BOE COIEpKAHUE Ta30BBIX MPUMECEH B BO3IyXe
IIPOJOJIKAJIO BO3pAcTaTh 110 CPAaBHEHUIO € NMPEABIAYIIMMU rofgamMu Toiabko Ha craHuusx EAHET B pe-
ruoHe 03. baifkan. B 2021 r. mpogomkano HaOMOAAThCSI CHIDKEHHUE KOHIIEHTPALUK a30T- U CepPOCo-
JiepKalIuX a’po30JI€ B LIEJIOM Ha BCEX CTAHLMAX B pEruoHe 03. balikan, Ha craHiMu MOHJIbI KOHIIEH-
TPalMy HUTPATOB ObLTH OJIM3KH K YPOBHIO CPETHETO MHOTOJETHEro, a B IIpuMopse 0oTMeUeHO 3HA4U-
TEJIbHOE YMEHBIIIEHUE COIePKaHUs CYTb(aTOB.

Jannasie morutopunra XCCII mokazanu, yro B 3umuuid nepuoy 2020-2021 rr. Ha GomnbIieii ya-
CTH TEPPHTOPHH CTPAHBI TIOTOKK CEPhl ¢ aTMOC(HEPHBIMU OCATKAMHU cocTaBmwiIn MeHee 20 Kr/kM>-Mec.
Ha 60 % teppuropun P® mnokaszarens HHTEHCUBHOCTH BBITIAJICHUS a30Ta HAXOAWTCs B mpenenax 10 -
15 xr/km?Mmec. Ha 6Gonee uem 80 % Teppuropun PD cpemnemecsunsiii nmokasarens pH mo permonam
HaxoJWJICA B mpezenax 5,5 — 6,5 equHuil.

Copnepxanue B nouBax CK®OM TspkenpIx METaJJIOB M IPUOPUTETHBIX OPraHUYECKUX 3arpsi3Hu-
TeJe XapaKTepU3yeT UX IKOJIOTUYECKOE COCTOSIHUE B OCHOBHOM Kak OJIaroIoJIy4yHoe.

B 6onpmmucTBE perrnoHoB 3HadeHus: MaccoBbix noseit TIIII B mouBax BappUpyIOT B Ompeje-
JNEHHBIX Mpefeax, 3aBUCSIIUX OT IPUPOJHON HEOJIHOPOAHOCTH MOYB, COXPAHSSACh B CPEJHEM 3a Iie-
pUOJT HAOIOICHU IPUMEPHO Ha OTHOM ypoBHE. OT/IeIbHBIC BRICOKUE 3HAYCHUS (DOHOBBIX MACCOBBIX
J0JIell XUMUYECKUX BEIIECTB B MOYBAX BBIABISAIOTCS PENKO. 32 MHOTOJETHHUM Mepuoj HaOnroaeHun
MIPEBBILICHUE MPEAETBHO JOMYCTUMbBIX U OPUEHTUPOBOUHO JIOMYCTUMBIX KOHIIEHTPALMM XUMHUYECKUX
BELIECTB B I10YBAX PErMCTPUPOBATIOCH B €AUHUYHBIX ClydasX. AHaJIM3 3Ha4YeHUH (POHOBBIX MACCOBBIX
nonerr TIIIT B mouBax Poccuiickoit denepanyivi MO3BOISET OIEHUTh COCTOSIHHE TOYB (POHOBBIX ITLIO-
manok kak OmaromonydHoe. Cratuctuuecku jaoctoBepHoro HaxoruieHus TIIII B mouBax ¢oHOBBIX
IUJIOLIA/IOK 3a MEPHOJ] HAOIIOAEHUI HE OTMEUEHO.

®oHOBOE cojepxKaHUe PTYTH, CBUHLA, KaJMHUS B MOBEPXHOCTHBIX BOJAaX OOJIIIMHCTBA paiio-

HOB Poccun cOOTBETCTBOBAIIO HWHTCpBAJIaM BCJIINYHH, Ha6m0)1aeme B ITOCJICAHUEC T'OJBI.

AHanmns kKauecTtBa MOBEPXHOCTHBIX BOJ IO TUAPOXMMHUUYCCKHM IMOKA34ATCIAM IIOKa3ajl, 4YTO

YPOBHU 3arpsi3HEHHOCTH OOJIBIIMHCTBA BOJHBIX 00BEKTOB P® B (QOHOBBIX palioHaX COXPAHUIIOCH
MIPEKHUMU.

B nenom mo pesynbpratam (OHOBBIX HAOJIIOJCHHUM 32 COJAEPKAHHMEM XMMUYECKHX BEIECTB B

IIOBEPXHOCTHBIX Bojiax B paiioHax craHiwmii cetu EANET, B 2021 roxy mis p. Komaposka (ITpumopse)
HabITI01aI0Ch PE3KOE YBENMUECHNE COJIEPKaHNs OCHOBHBIX HOHOB (SO42, Mg?*, Ca®") B ocennwmit re-
puoz. Takxe HapyIIHIICS TPEH]T yBEITMYEHUS KUCIIOTHOCTH, a CPETHEr0I0BOe 3HaueHne PH cocTaBmiio
7,91 (mpu makcumanbHOM 8,40), 9YTO 3HAYUTEIHHO BHIIIE CPEIHETO 3HAYCHHS 32 BECh MEepHO] HAOIIO-
IeHus. B cBs3u ¢ M3MEHEHHeM IpebIAYIINX TPEHIO0B sl peku KomapoBka, TpeOyercs: manpHeiiee
HaOJI0ICHNE 32 KOHIIEHTPAIMSIMA BEIIECTB B PEKE ISl OTIPEIEIICHUs] HATMYXSI HOBBIX TeHIEHIHA. J{7st
p. [lepeeMHast ypOBHH OCHOBHBIX MOHOB B T€UCHHE MOCJIECIHUX JIET B IEIIOM COXPAHSIOTCS CTaOWIIb-

HBIMU.
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B bapenuesckom, bantuiickom, Kapckom u Bocrouno-Cubupckom u TuxookeaHCKOM
rugporpaguueckux paoHax Ha BceX |1 (OHOBBIX yuacTKaX, BBIOPAHHBIX BOJHBIX OOBEKTOB
skocuctemsl B 20132021 rr. He npereprieny OONBIIMX W3MEHEHHH, BapHallMU COCTaBa COOOIECTB
JeKand B Tpefenax OJHOro Kiacca kadecTBa BoA. COCTOSHHE SKOJIOTMYECKOTO OJaromnoirydus
xapaktepHo st 7 u3 13 ¢hoHOBBIX yyacTkOB: pek Jlorra, Burre n Hmwxkusis Uyna (Jlammanackuii b3) B
bapennesckom ruaporpaduueckom paiione, p. Jbkuma Oacceiina o03. baiikan B Kapckom
rugporpaguueckom paiione, aenbTthl p. Jlema (B3 «Ycre-Jlenckuiiy) u B p. Komumk-lOpere B
BocTtouno-Cubupckom ruaporpadudeckoM paiioHe. M3 HUX TOJNBKO B 2-X HAOMIOAaeMBIX (DOHOBBIX
nyHkTtax p. Jlena u p. Komuuk-lOpere He BbIABIEHBI NpPHU3HAKUM aHTPOIOTEHHOro Bo3AciicTBUs. B
OCTAJIBHBIX (DOHOBBIX OOBEKTAX MPUCYTCTBYIOT PA3IMYHOW CTEMEHHM MPHU3HAKH AHTPOINOTCHHOTO
9KOJIOTMUYECKOT0 HANPSKEHUS SKOCUCTEM.

CopepxaHue IPUOPUTETHBIX 3arpsA3HSIONIMX BEUIECTB B IPUPOAHBIX cpenax Ha ctaHuuu KOM
«bepesunckuit b3» (Pecrybnuka benapyck) cBUaeTEIHCTBYET O HU3KOM YpOBHE (JOHOBOTO 3arpsizHe-

HUS, HE TIPEJICTABIISIFOIIMM OMACHOCTH JUIS 3KOocHUCcTeM bepe3nHckoro 6rmochepHoro 3anoBeIHAKA U HX
KOMIIOHEHTOB. B 11€JI0M ypOBEHb 3arpsi3HEHUs PUPOIAHBIX CPEIl B PAOHE PACIIONOKEHUS 3TOM CTaH-
MM MOHMTOPHUHIA COOTBETCTBYET YPOBHIO 3arpsi3HEHUs MPUPOJHBIX CpeJ eBporeickor yactu Poc-
CHUMU.

Copeprkanre TPUOPUTETHBIX 3arpsA3HSIONIMX BEIIECTB B MPUPOAHBIX cpeaax Ha craniun KOM
«bopoBoe» (Pecrrybnuka KazaxcraH) CBUIETENILCTBYET O HU3KOM YPOBHE (DOHOBOTO 3arpsi3HEHUS, HE
MPEJCTABIISIIOIINM ONAacHOCTH JuIs sKocucTeM LIlyunHcko-bopoBCKOil KypOpTHOM 30HBI.
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Cnmcok cokpameHui

AYP - Aznarckas yactb Poccun

I'CA - 'moGanbHas cimyx6a aTMochepsl

B3 - OrocgepHBIii 3aIOBEeTHUK

3,4-BbI1 - 3,4-6eH3(a)mupeH

ITO - 'naBnas reodusnueckas odcepBaropus umeHu A.l.BoeiikoBa
I'X" - 'mapoxuMuyecknii FHCTUTYT

rxur - TEKCAXJIOPLUKIIOTEKCAH

I - TUXJI0p AU SHUITUXIIOPITAH

JJE (A1) - TUXJI0PpAU G SHUIINXIIOPITUIICH

JAT - TUXJIOPAU(EHUITPUXIIOPITAH

EAHET - CeTb MOHUTOPHUHIA KUCJIOTHBIX BbiNaieHui B BocTounoit Azuu
EMEII - CoBMecTHasi mporpamMma HaOIIOJIEHUSI U OLIEHKU PacIpOCTPAaHEHHS 3a-

IpA3HAOIINX BO3AYX BCIICCTB Ha OobIINE pacCToOsAHUs B EBpone

EYP - EBponelickas yacts Poccun

HUIrkKkos - Uuctutyt rnobanpHoro kiauMata u skosioruu (PIBY «UT'KD»)
HY - He(TSHBIE YTIICBOJOPOIBI

0OCO - ob1iee cozep)kaHue 030Ha

I[TAY - IOJINAPOMATUYECKHUE YIIIEBOAOPOIBI

ITIK - IPEIEIIbHO JONYCTUMAas KOHIIEHTPALUS

I[IXb - MOJUXJIOPOU(EHMITBI

CKdM, - CTaHIIMS KOMIIEKCHOTO ()OHOBOTO MOHUTOPHHTA

Cranmusa KOM

CHT - CongpyxectBo HezaBucumeix I'ocynapcrs

CIIAB - CHHTETUYECKHE T0BEPXHOCTHO-aKTUBHBIE BELIECTBA

™ - TSDKEJIbIE METaJUIbI

X0l - XJIOPOPTaHUYECKUE MECTULU B

XCCII — CeTb MOHUTOPHHIa XMMUYECKOT'O COCTaBa CHEIKHOT'O MIOKPOBa
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Review of the background state of the environment in the CIS countries in 2021.
Edited by Professor G. M. Chernogaeva

The Review summarizes the results of background monitoring of the state of the natural environment
in the CIS countries in 2021. The review contains data on the levels of pollutants and trends of long-
term changes in measured substances in the atmosphere and atmospheric precipitation, in soil, vegeta-
tion and surface waters in the background areas, as well as the results of an environmental assessment
of the state of terrestrial and aquatic ecosystems.

The review is intended for state and public organizations interested in obtaining and using information
about the state of the natural environment, as well as for a wide range of specialists working in the
field of pollution assessment and environmental protection.

Conclusions

The assessment of the trend in the background content of pollutants in atmospheric air and
precipitation over the past 15-20 years, including 2021, on the territory of Belarus and Russia, shows
that conditions that ensure low background levels of lead, cadmium, sulfur and nitrogen compounds,
Benz(a)pyrene, and pesticides in the natural environment remain in the territory of these States.
However, the analysis of changes in the content of pollutants in the atmospheric air on the European
territory of Russia shows that the decrease in concentrations observed in the 1990s due to the decline
in industrial production stopped in 2000-2001, and we can expect an increase in background air
pollution with certain pollutants.

The level of CO. concentration in the atmosphere of northern latitudes reached another
maximum in 2021. The average annual value at background stations exceeded 419 million, and the
maximum annual concentrations observed in the winter months exceeded the value of 425 million™,
The concentration of methane also continues to increase. The increase in methane concentration in
2021 for most months amounted to more than 20 billion™. The average annual methane concentration
approached the value of 2000 billion?, and at the Tiksi station exceeded this value.

Deviations of the average monthly values of the CCA over the territory of Russia from the
norm throughout 2021, mainly had negative values, up to -20% in March. In general, in 2021, there
was no significant destruction of the ozone layer and, as a result, extreme levels of UV-B radiation,
which are not typical for the time of year in all regions of the Russian Federation and in adjacent
territories.

At most of the stations under consideration in 2021, there was a decrease in the optical density
of the atmosphere and, accordingly, an increase in its transparency compared to 2020. In 2021, the
ODA was significantly lower than normal at all the stations under consideration, with the exception of
the Turukhansk station, where the ODA value did not change compared to the norm. At Shajatmaz and
Irkutsk™* stations, this decrease was almost -12%. Thus, we can talk about a general decrease in optical
pollution of the atmosphere in 2021 relative to the 30-year norm in the areas of background
observations.

In comparison with the previous period (2015 — 2020), there were no significant changes in the
gradient of the potential of the electric field of the atmosphere in 2021.

In 2021, the average annual background concentrations of trace metals in atmospheric precipi-
tation remained low.
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In 2021, according to observations at the background monitoring stations for chemical precipi-
tation and atmospheric composition that are part of the WMO Global atmospheric service network, the
content of individual ions, mineralization, specific electrical conductivity, and pH values differed from
the long-term average annual values by no more than 10%

At Russian EMEP stations in 2020, acid precipitation (pH < 4) was almost not observed; at all
stations, the frequency of precipitation with a pH of 5 to 6 exceeded 48-50%. In general, in 2021, there
was a decrease in precipitation of both sulfur and nitrogen with precipitation at all Russian EMEP sta-
tions. The proportion of ammonium nitrogen was about 60% of the total wet nitrogen deposition.
Comparison of annual precipitation of sulfur and total nitrogen with precipitation in 2021 and the val-
ues of critical loads for these elements allow us to conclude that sulfur deposition is significantly lower
than the level of critical loads for the Western and Central regions of Russia, and is at or slightly high-
er (in some years) than the calculated criteria in the North-Western parts of the ETR. For nitrogen at
the Northern EMEP stations, total precipitation is also close to critical values, which is an alarming
signal given the current trends in nitrogen precipitation with precipitation increasing from year to year.

According to measurements in 2021, the average annual content of gas impurities in the air
continued to increase compared to previous years only at EANET stations in the lake Baikal region. In
2021, there continued to be a decrease in the concentrations of nitrogen- and sulfur-containing aerosols
in general at all stations in the lake Baikal region, at the Mondy station, nitrate concentrations were
close to the level of the long-term average, and a significant decrease in the content of sulfates was
noted in Primorye.

The snow cover monitoring data showed that in the winter period of 2020-2021, sulfur fluxes
with atmospheric precipitation in most of the country amounted to less than 20 kg/km? *month. On
60% of the territory of the Russian Federation, the intensity of nitrogen deposition is in the range of 10
- 15 kg / km? * month. In more than 80 % of the territory of the Russian Federation, the average
monthly pH indicator for the regions was in the range of 5.5-6.5 units.

According to the results of the monitoring in 2011-2021, the content of trace metals and persis-
tent organic pollutants in the soils, as well as vegetative organs of woody and herbaceous vegetation of
the background monitoring areas is within the range of average monthly-summer values. The content
of priority organic pollutants in soils characterizes their ecological state as generally safe.

Analysis of the values of background mass fractions of industrial toxicants in the soils of the
Russian Federation allows us to assess the state of the soils of the background areas as safe.

The background content of mercury, lead, cadmium in surface waters of most regions of Russia
corresponded to the intervals of values observed in recent years

Analysis of surface water quality by hydrochemical indicators showed that in 2021, compared
to 2020, the water quality at water bodies with a high level of pollution changed little. The number of
gates with a high level of water pollution on water bodies of the Russian Federation remained the
same.

In 2021 based on the results of background observations of the content of chemicals in surface
waters in the areas of EANET stations, there was increase in the content of basic ions (SO4%, NOs,
NH4*, Ca?") for the Komarovka river (Primorye) in the autumn. The trend of increasing acidity was
also disrupted, and the average annual pH value was 7.91 (with a maximum of 8.40), which is signifi-
cantly higher than the average value for the entire observation period. For the Pereemnaya river, the
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levels of basic ions have generally remained stable over the past 10 years.

In the Barents, Baltic, Kara and East Siberian and Pacific hydrographic regions, ecosystems did
not undergo major changes in all 11 background sites of selected water bodies in 2013-2021, variations
in the composition of communities lay within the same water quality class. The state of ecological
well-being is characteristic of 7 out of 13 background sites: the Lotta, Witte and Lower Chuna rivers
(Lapland BZ) in the Barents Hydrographic Region, the Djida River of the lake basin. Baikal in the
Kara hydrographic area, the Lena River delta (Ust-Lensky BZ) and in the Kopchik-Jurege in the East
Siberian Hydrographic region. Of these, only 2 observed background points of the Lena River and the
Kopchik-Jurege river showed no signs of anthropogenic impact. In other background objects there are
signs of anthropogenic ecological stress of ecosystems to varying degrees.

The content of priority pollutants in natural environments at the Berezinsky BR station (Repub-
lic of Belarus) indicates a low level of background pollution that does not pose a threat to the ecosys-
tems of the Berezinsky biosphere reserve and their components. In General, the level of environmental
pollution at this monitoring station corresponds to the level of environmental pollution in the European
part of Russia.

The content of priority pollutants in natural environments at the monitoring station "Borovoye”
(Republic of Kazakhstan) indicates a low level of background pollution that does not pose a danger to
the ecosystems of the Shchuchinsk-Borovskaya resort zone.

OB30P ®OHOBOI'O COCTOSHU A
OKPYXXAIOIIEN ITPUPOJHOIM CPEJIbI HA
TEPPUTOPUM CTPAH CHI 3A 2021 r.
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