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BBeneHue

KoHuenums aHannaa n oueHKn akonorndeckom onacHoctn (30) n akono-
rmyeckoro pucka (OP) - cpaBHUTENbHO HOBad obnacTb Haykm 00 OKpyato-
wen cpege. MeToauKO-MeTOOONOrnM4Yeckne MNpuHLUUNbLI TakuxX OLEHOK BCe
elle HegoCTaTo4HO pa3paboTaHbi.

MoHsaTne OP cBA3aHO C BEPOSITHOCTHLIMU KpUTEPUSMU, U OoueHKkn IP
BCNeAcTBMe HeonpeaeneHHoCTU 3KOHOMWUYECKUX MNPOrHo30B BecbMa Mpo-
6rnemaTtnyHbl. OueHka 30, cBa3aHHas C yrpo3on Aerpagauumn 3KOCUCTEMBbI
BOOQHOro o0beKkTa BCreaCTBME aHTPOMOreHHOro 3arpsaAsHeHuss siensietca 6o-
nee onpeneneHHon 3agayen, Kotopas MOXET OblTb pelleHa Ha OCHOBE UC-
NONb30BaHUA AAHHbIX, NOy4YaeMbIX B XOA4Ee PEXUMHOrO MOHUTOPUHra n one-
paTUBHbIX PaboT B criydasax YpesBblHariHbIX CUTYaLW.

Onsa Poccunckon ®egepaumm oueHka 30 3arpsa3HEHNS BOAHbIX OObEK-
TOB BeCbMa akTyasibHa M3-3a NMOCTOAHHOrO pocTta aHTPOMOreHHOW Harpysku
Ha BOAHbIE OOBLEKTLI, CHUXXEHUS UMW NOTEPU UX XO3ANCTBEHHOIO 3HAYEHUS B
pesynbTaTe TEXHOreHHOro 3arpsi3HEHUs N UCTOLLEHUS BOOHbIX PEeCcypcoB.
ExxerogHo Ha BogHbIX 06bekTax Poccumn permcTpupyroTca OecsTKM cnyvyaes
BbICOKOIO 1 9KCTPEeMarbHO BbICOKOIro 3arpsi3HEHUs], YacTb KOTOPbIX CBsi3aHa C
aBapvsMM U Ypes3BblYaMHbIMU CUTYaUUSIMU MPUPOLHOIO UM TEXHOMEHHOTO
xapaktepa. Takum obpasom, Haspena HeobxoguMMOoCTb pas3paboTkn u uc-
NOfb30BaHNA MPaKTUYECKMX NMOAX0O0B K oueHke 30 3arpsisHeHUsi BOOHbIX
06bekToB. [1pM 3TOM rnaBHbIE YCUNUSA OOMKHbI ObITb HanpaBneHbl HA OLLEHKY
90 3arpsA3HEHNs TOKCUYHBbIMM N 0COBO ONacHbIMU XMMUYECKMMWN BELLECTBA-
MU, T.€. TOKCUYECKOro 3arpsi3HEHUs.

HanbonbLlyo LEHHOCTb AN NPaKTUKM NPEACTaBAT KONMYECTBEHHbIE
MeTOoAbl 1 NoAX0Abl K OLEHKE ONAaCHOCTU TOKCUYECKOro 3arpsisHeHus. AHanm3
matepuano no npobrneme 30 nokasbiBaeT, YTO ANS MONyYEHUA KOnun4ye-
CTBEHHbIX Xapaktepuctnk 30O MoryT ObiTb MCMNOMb30BaHbl CaMble pasHble
pacyeTbl MO napameTpaMm XUMUYECKMX U OMOMOrMyeckux nokasaTenemn co-
CTOSIHUSA N 3arpA3HEHHOCTUM BOAHOW 3KOCUCTEMbI. OTU NoKasaTenu, xapak-
Tepuayowmne pasnnyHble BHYTPUBOOOEMHbIE MPOLIECCHl, MOryT BbiTb B KO-
HEYHOM UTOre NpmUBEAEHbI K KPUTEPUSM OLEHKM MO YPOBHIO 3arpsi3BHEHHOCTH
C BblAeNeHneM 3arpsi3HeHnst TOKCUYHLIMW U 0COB0 ONacHbIMU BELLECTBaAMN.

Llenbto HacToswmnx pekoMmeHgaumn aensietca oueHka 90 3arps3HeHUs
MBC TOKCUYHBIMM XMMWYECKMMMU BeELLLECTBAMM HA OCHOBE MCMNOMb30BaHUSA
pes3ynbTaTtoB HabnogeHnn n onepaTuBHbIX paboT Npu YpesBbliHanHbIX 1 aBa-
PURHBIX CUTYyaumnsaX, BCNeaCTBUE KOTOPbIX NPOUCXOAUT BbICOKOE 3arpsA3HeHne
BOAHOWM 3KocucTeMbl. PekomeHaaumm paspaboTaHbl Ha OCHOBE pe3yrbTaToB
MHOrONeTHUX uccrnegoBaHnm MOpoXnMMmMYecKoro MHCTUTyTa B obnactn pas-
paboTKkM MeTo40B aHann3a n OUEHKN 3arpAa3HEHHOCTU MPECHOBOAHbLIX 3KOCU-
CTEM MO XUMUYECKMM U BrUonornyecknm nokasaTensm ¢ npuBreyYeHnemM pas-
paboTOK ApYruX yYpexxaeHun, anpobmnpoBaHHbIX aBToOpaMMu.

A\
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BHeapeHue paspaboTaHHoOro npoekrta PekomeHnpauuii B ceTeBble MOA-
pasgeneHus  PocrmgpomeTta  MNO3BONMUT  crneyuanuctam  onepaTuBHO-
NPOM3BOACTBEHHbIX MoapasaeneHuit PocruapomeTa, OCYLLECTBSAKOLMNX Op-
raHM3aumo 1 NpPoBeaeHne HabnaeHUN 3a COCTOSAHUEM MOBEPXHOCTHbLIX BOL,
CYLLM, UCMNONb3ys UMEKLLUNECS OaHHble, NonyyaTb AOMNONHUTENbHYH MHAOP-
MaLumio 06 onacHOCTM 3arpsi3HEHUs BOAHbIX OOBEKTOB TOKCUYHBIMU XUMUYE-
CKUMM BeLLLeCTBAMU U HeraTMBHbIX NOCMEACTBUSAX 3arpsi3HEHUs1 BNIOTb [0
COCTOSIHUS! KpalHeW CTEMNeHU 3KONorm4yeckoro Hebnarononyyus - akonormye-
ckoro 6encteus. MpeacrasneHre Takon MHoOpMaLUK B aAMUHUCTPATUBHbIE
opraHbl 6yneT cnocobcTBOBaThL peanu3auum Mep No COXpaHeHuo u peabu-
NUTaLMN BOAHbBIX 3KOCUCTEM.
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PEKOMEHOALIUA

KPUTEPUUN OLLEHKU ONACHOCTU TOKCUYECKOIO
3AIrPA3SHEHUA NOBEPXHOCTHbLIX BOA4 CYLUU
NMPU YPE3BbIYAUHbLIX CUTYALIUAX
(B CNNYYHAAX 3AIPA3HEHUA)

[laTta BBegeHus - 2011- 10 — 01
1 O6bnactb NnpuMeHeHUusA

HacTtosawme pekomeHgaumn ycTaHaBnuBalT KPUTEPUN OLIEHKU OMacHO-
CTU TOKCMYECKOro 3arps3HEHUs1 MOBEPXHOCTHbLIX BOL CYLUM XMMUYECKUMU Be-
LLleCTBaMU NpU YpesBblHanHbIX CUTYyauUsIX.

PekomeHgauun npegycmatpmBaloT MCMNOMb30BaHME XUMWUYECKUX U Bro-
nornyecknx (rmapobnonormyecknx U TOKCUMKONOrMYeCcKnx) nokasartenen ons
OLIEHKM 3KOJSIOMMYECKOM OMacHOCTU 3arpsA3HEHUS] TOKCUYHBLIMU XUMUYECKUMU
BewecTBamMum nNpu YpesBbl4anHbIX CUTYaUMAX, BCIELCTBME KOTOPbLIX NPOUCXO-
OVT BbICOKOE M 9KCTPeMaribHO BbICOKOE 3arpa3HeHne BOgHOW 9KOCUCTEMBI.

PekomeHngaumn npegHasHayeHbl Ona opraHusauui HabnogatenbHOW
cetn PocrmgpomeTa, ocyLecTBsOWnNX nposegeHne HabniogeHnm 3a cocTo-
SAHMEM MOBEPXHOCTHbLIX BOL CyLUM U, @ TaKKe MOryT UCNonb3oBaTbCs crneuma-
nuctamm B 0651aCTM MOHUTOPWUHra MNPECHOBOAHbLIX 3KOCUCTEM OpPYrux Be-
JOMCTB.

2 HopmaTuBHbIE CCbISIKN

P 52.24.566-94 Pekomengaunn. MeToabl TOKCUKONIOrMYECKOW OLEHKU 3a-
rPSA3HEHNSI NPECHOBOAHbLIX 9KOCUCTEM

PL 52.24.635-2002 MeToandeckune ykasaHus. [lposeaeHue Habnwopge-
HUA MO OLLEHKE TOKCUYECKOro 3arpA3HEeHua OOHHbLIX OTMOXEHWW Ha OCHOBE
BrnoTecTmpoBaHus

PL 118.02-90 MeToauyeckoe pykoBoACTBO No GBUOTECTUPOBAHNIO BOAbI

PO 52.24.633-2002 Metogun4yeckne ykasaHus. Metoguyeckne OCHOBDI
CO3aHuUsA U (PYHKUMOHMPOBAHMNA MOACUCTEMbI MOHUTOPUHIA 9KOSIOMMYECKOro
perpecca npecHOBOAHbIX 3KOCUCTEM

PO 52.24.643-2002 MeTtoandeckne ykasaHusi. MeTog KOMMIEKCHOM
OLIEHKM CTENEeHN 3arpA3HEHHOCTM NOBEPXHOCTHbLIX BOA MO rMAPOXMMNYECKUM
nokasarensm.

P 52.24.734-2010 PekomeHgauun. OpraHnsaumsa n nposegeHne Habno-
AEHUN 3a COCTOAHMEM N U3MEHEHMEM KadecTBa NOBEPXHOCTHLIX BOA B Ypes-
BblYaWHbIX CUTyauUUsx
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3 TepMUHBI, onpeaeneHns U CoKpaLleHus

3.1 B HacToAWmMX pekoMeHOauusx NCnosnb3oBaHbl creayrowme TePMUHLI
C COOTBETCTBYHOLLMMU ONpeaeneHNaMm:

3.1.1 aBapuiHasa cuTyaums Ha BoaoHOM ob6bekTe: Cutyaums, CrioXunB-
lasica Ha BOAHOM OObeKkTe unM yvacTke BOOHOro obbekTa B pesyribTaTe
aBapuirHoro cbpoca CTOYHbIX BOA UNU OpYrnx aBapum, KOTopble NpUBENU K
BbICOKOMY XMMWUYECKOMY 3arpsi3HEHUIO.

3.1.2 aBapuMHbIN cOpoC cTOYHbIX Boa:. CHpoOC CTOYHbLIX BOA C MPEBbI-
LEeHMEM NPOEKTHbIX NN YCTAHOBMNEHHbLIX JONMYCTUMbIX HOPM MO pacxoy BoAbl
NI MO CoAepPXXaHUIO B HEN OOHOIO UMW HECKOSbKMX 3arpsasHSAOLLMX BELLECTB.

3.1.3 akkyMmynsauma BeLwecTB B BOAHbIX ob6bekTax: [lpouecc Hakomn-
NeHnsa B BOOHbIX O0ObeKTax MWHepanbHbIX, OpraHu4eckux BewiectB (BoAbl,
conen, 3arpsisHAlWmMxX BelwecTs, buomaccbl rmapobUOHTOB, NPOAYKTOB Bbl-
AeneHns n pacnaga rmgpobuoHToB, NMPOOYKTOB 3p0o3un 1 abpasumn n gp.) B
pesynbTate reofniorMyecknx, U3NYECKUX, XUMUYECKNX N BUoNornyeckmnx
NPOLLECCOB N XO3ANCTBEHHOM OeATENbHOCTU YyernoBeka [1].

3.14

ouonornyeckaa uvHaukauma Boabl (oMouHamkaumsa): OueHKka Kave-
CTBa BOAbl MO HANM4YMO BOAHbIX OPraHM3MOB, SBMNSAKOLWMXCA UHAMKATOPaMU
ee 3arpsi3HEHHOCTH.

[TOCT 27065-86, ctaTbs 38]

3.1.5 bnonoruyeckue nokasarenu:. ['vMgpobuonorndyeckne nokasarenu
N nokasaTesiv, NoslydeHHble Npn BMoTeCTUPOBaHUN,
3.1.6

ouonornyeckoe TectupoBaHue BoAabl (bnotectupoBaHue): OueHKa
KayecTBa BOAbl NO OTBETHbIM peakuMsiM BOOHbIX OPraHM3MOB, ABMSIHOLLNXCS
TecT-obbekTaMu.

[TOCT 27065-86, ctatbs 39]

3.1.7 6notect. COBOKYNHOCTb NMPMEMOB MONyYeHNA UHpopMaL N O TOK-
CUYHOCTM BOAbl (QOHHbBIX OTNOXEeHUN) Ana rmapobUoHTOB Ha OCHOBaHUMU pe-
rmcTpaumm peakumin Tect-obbvekTa [P 52.24.566].

3.1.8 Bu3yanbHble HabnrogeHusa: MeTon onpegeneHusi COCTOSIHUS
BOAHOro o6bekra nytemM HenocpeacTBEHHOro ocMoTpa ero [1].

3.1.9

BOAHbLIN 06bekT: CocpenoTodeHne NpUpPOOHbIX BOL Ha MOBEPXHOCTU
cywmn nmbo B FOpHbIX Nopogax, MMerollee xapaktepHble ¢OpMbl pacnpo-
CTPaHEHNSA N YepTbl pexunma.

[FTOCT 19179-73, ctaTbhs 6]

3.1.10

BoaoeM: BoaHbI OOBLEKT B yrnybrneHun cylun, XapakTepusyloLmincs
3amMeaneHHbIM ABMXEeHNEM BObl UMK MOSHbIM €ro OTCYTCTBUEM.
[FTOCT 19179-73, ctaTba 18]

3.1.11
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BoAonosfib3oBaHue: licnonb3oBaHMe BOAHLIX OOBLEKTOB ANsA yaosrie-
TBOPEHUS NMIOObIX HYXJ HAaceneHns 1 HapOOHOro XO3ANCTBa.
[TOCT 17.1.1.01-77, ctatbsa 11]

3.1.12

BOAOTOK: BoaHbIN OOBLEKT, XapakTepuaylLwwmica ABMKEHWEM BOAbl B
HanpasneHun YKNnoHa B yrnybneHnm 3eMHOn NoOBEPXHOCTM.
[FTOCT 19179-73, ctatbs 15]

3.1.13

BTOpPUYHOEe 3arpsisHeHue BopA:. 3arpdAs3HeHue BOJ B pesynbrate npe-
BpaLleHMs BHECEHHbIX paHee 3arpAs3HsoLWmxX BeLecTs, MacCoBOro pa3BmTus
OpraHM3MOB UMK Pa3noXeHUst MepTBOM BMOOrMYEeCcKon Maccehl.

[FTOCT 27065-86, ctatbs 14]

3.1.14 BbiCOKO3arpsA3HeHHble BoAbl: Boabl C NOBLILWEHHBIM coaepXa-
HMEM OOHOro UIIN HEeCKOJSIbKUX 3arps3HSALLMX BeLeCcTB, UCKYaoWwmm nnm
CYLLIeCTBEHHO OrpaHmu

3.1.15 rmapobuoHTbLI: Bce XuBble OpraHn3ambl, XMBOTHbIE WU pacTu-
TenbHble, pa3BMBaloLLMECs U CYLLeCTBYOLWME B BOAE U OOHHbIX OTIOXEHUAX
BOJOEMOB 1 BOLOTOKOB [1].

3.1.16 rmapobuonoruyeckue nokasatenum kKadecrtBa BoAabl. [lokasa-
Tenu KayecTsa BOAbI, onpegendemMble ruapobuonornyeckum aHannsom [1].

3.1.17 ruppobuonornyeckun aHanus. AHanu3 1 oLEeHKa KadecTBa BO-
Abl MO COCTOSAHUIO TMAPOBUOHTOB.

3.1.18 nOHHbIe OoTNOXeHusa: [JoHHble HaHOCbl N TBepable YacTuubl, 00-
pasoBaBLUMECSH N OCeBLUME Ha OHO B pe3ynbTaTte BHYTPMBOLOEMHbIX ousnye-
CKMX, XMMUYECKMX N BNOMNOrMYEeCKNX NpoLeccoB, B KOTOPLIX y4acTBYIOT BeLle-
CTBa KaK eCTECTBEHHOIO, TaK M aHTPOMOreHHOro NpoucxoxaeHus [1].

3.1.19

3arpsizHeHue BoA: [locTynneHne B BOAHbIM OOBEKT 3arpA3HAIOLNX Be-
LLIeCTB, MMKPOOPraHM3MOB UK Tenna.
[FTOCT 27065-86, cTtatbs 13]

3.1.20

3arpsisHeHHocTb BopA: CofepxaHue 3arpasHAlWmMX BOOY BeLecTB,
MUKPOOPraHM3mMoB U Temnna, Bbi3blBaloLlee HapylleHne TpeboBaHui K Kade-
CTBY BOAbI.

[FTOCT 27065-86, cTtaTbs 15]

3.1.21

3arpasHsilowee BewecTBO: BellecTBO B BoAe, Bbi3biBaloLLlee HapyLue-
HWe HOPM KayecTBa BOAbl.
[FTOCT 17.1.1.01-77, ctatbs 40]

3.1.22 30Ha BbICOKO3arpsA3HeHHbIX BOA:. Y4yacTOK BOAHOro obbekra ¢
BbICOKO3arpA3HeHHbIMW BOgaMW.

3.1.23 30Ha 3Konoru4yeckoro 6eacreua: Tepputopus ¢ HebnaronpuaT-
HbIM COCTOSIHUEM €CTEeCTBEHHbIX 9KOCUCTEM (Oerpajaunen 3KoCUCTEM), KO-

3
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TOpasi XxapakTepuayeTcsl CTOMKMM yXyALIeHNEM nokasaTenen kavyecTBa OKpy-
Xarolen cpedbl U 300pOBbS HacerneHus B pesyrnbTate ASIMTENbHOrO U UH-
TEHCUBHOIO HEraTMBHOrO BO3JEWCTBUS XO3SMCTBEHHOW U WMHOW AOeATeSbHO-
CTW, U KOTOPOM B YCTAHOBMNEHHOM MopsAaKe NPUCBOEH CTATyC 30HbI 3KOMOrn-
Yyeckoro 6eacteus [2].

3.1.24 30HbI 3KONOrM4Yeckoro 6eACTBUA, 30HbI Ype3BblYaMHbIX CU-
Tyauunm Ha BOAHbIX ob6bekTax: BoaHble 06bekTbl U peyvHble H6acCenHbl, B
KOTOpbIX B pe3yribTaTe TEXHOIEeHHbIX U NPUPOAHbLIX ABNEHUN NPOUCXOOAT U3-
MEHEHUs, NpeacTaBnsowme yrposy 300pOBbI0 UMK XN3HU YenoBeka, 0b6bek-
TaM >XMBOTHOIMO W PacTUTENbHOMO Mupa, APYrMM OObekTam OKpyXatoLlen
cpenbl [3].

3.1.25

Ka4yecTBO BOAbLI. XapakTepucTuka cocTaBa M CBOWCTB BOAbl, onpene-
nsaoLwas NnpurogHoCTb €€ ANst KOHKPETHbLIX BUOOB BOAOMNONb30BaHUS.
[FTOCT 17.1.1.01-77, ctatba 4]

3.1.26 makpo3oobeHToc: OpraHuambl, obuTaroline Ha MNOBEPXHOCTU
rPyHTa 1 B TOMLWE ero ¢ pasmepamMmm KpyrnHee 2 mm [4].

3.1.27 mopdomMeTpruyecKne xapakTepuctuku BogHoro oobuekra: [la-
pamMeTpbl pa3Mepos, NroLwanan akBsatopumn, rmyoviH u T.4.

3.1.28 ocTpoe TOKCU4eckoe AencTBue (ocTpas TOKCUYHOCTb). OT-
KINWK opraHn3ama Ha TOKCUYecKoe BO3JeNCTBME, KOTOPbIN NpoABNseTcs 3a OT-
HOCUTENbHO KOPOTKUA nepuos BpeMeHU (OT HEeCKONbKUX MUHYT [0 HECKOrb-
knx cytok) [P 52.24.635].

3.1.29 nepucutoH (ob6pactaHus). OpraHnambl, obuTarowme Ha nnoT-
HbIX cybcTpaTax 3a npegernamu fnpuaoHHOro Crios BOAbl; B psae cryyaes
YeTKYH rpaHuLy MeXxay AOHHbIMU OpraHu3Mamu u nNepucUTOHOM NPOBECTU
TpyaHo (3To obpacTtaHmna ckan, OTKOCOB KaHanos 1 T.n.) [4].

3.1.30 pe3ynbTaT 6MoTecTupoBaHus: KOHeYHbI BbIBOJ O TOKCUYHOCTM
BOAHOWM cpefbl, YCTaHOBIEHHbIV NpyY BUOTECTUPOBaHUM.

3.1.31

camoouuweHme Boa: COBOKYNHOCTb MPUPOAHbLIX NPOLIECCOB, Harnpas-
NEHHbIX Ha BOCCTAHOBIEHME 3KONOrMyeckoro 6narononyyms BOAHOro o0bekTa.
[FTOCT 27065-86, ctatbsa 19]

3.1.32 coobLecTBO BOAHbLIX OpraHM3moB: COBOKYMHOCTb B3anMOCBS-
3aHHbIX N B3aMMO3aBNCUMbIX BUOOB BOAHbLIX OpPraHM3MoB B npefernax ecre-
CTBEHHO OrpaHNUYeHHOr0 XXM3HEHHOro NPOCTPaHCTBa.

3.1.33

COCTOSIHMEe BOAHOro o6beKTa: XapakTepucTuka BOOHOro obbekta no
COBOKYMHOCTM €ro KOSIMYECTBEHHbIX U KAa4eCTBEHHbIX NoKa3aTenen npumeHu-
TenbHO K BUAaM BOJOMNOSIb30BaHUS.

[TOCT 17.1.1.01-77, ctatb4a 45]

3.1.34 TecT-00bEKT: OpraHnam, KOTOpbIA UCNOMb3YIT NpU BuoTecTnpo-
BaHuu (Bogopocnu, gadoHum u T.4.) [P 52.24.566].
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3.1.35 Tokcukonoruyeckme (bmotectoBble) nokasaTenu: [lokasaTenu
BMoTECTMPOBAHNSA HA Pa3NUYHbIX TECT-OOBHEKTAX.

3.1.36 TOKCUMYHOCTb BOAbl (AOHHbLIX OTIOXeHun): CBOWCTBO BOAbI
(AOHHbIX OTNOXEHWUW) BbI3blBaTb MNATONOrMYEeCcKNe U3MeHEHNA Unun rmbens op-
raHn3amoB, 0OOycnoBfeHHOe MNPUCYTCTBMEM B HEW TOKCUYHbIX Belects [P
118.02].

3.1.37 TOKCUYHbIe 3arpsAsHAWMe BelecTBa: 3arpsasHswolme Belle-
cTBa, obnagarLime CBOMCTBOM TOKCUYHOCTN.

3.1.38 ToKCcuuecKkoe 3arpsisHeHue:. 3arpdsHeHne BOAbl BOOAOEMOB W
BOAOTOKOB TOKCUYHbIMWU BELLECTBAMM.

3.1.39 ¢oHoBLIN cTBOpP: CTBOP, PACMNOSIOXKEHHbIA Bbille aBapUNHOro
cbpoca Ha pacCTOSAHUM, UCKITOYaloLWEM BNNsSIHME 3Toro cbpoca.

3.1.40 ypesBblYyaHaa 3aKonornyeckas cuTyaumusa: OKONormyeckoe He-
BGnarononyyve, xapakrepuaytoLeecsi yCTOMYMBbIMK OTpULaTENbHLIMU N3Me-
HEHUSIMM OKpyXXalowen cpeabl U npeactaBnsallLlee yrposy Ans 340poBbs
HaceneHusa [2].

3.1.41 aKkonoru4yeckas onacHoOCTb. Yrpo3a HacTynieHUa HeraTUBHbIX
ANa 3KOCUCTEMbl BOOHOIMO obbekTa M3MEeHEeHUW BMNOTb A0 ero gerpagaumm
KakK 3KOCUCTEMbI N pecypca BCreAcTBME aHTPOMNOreHHOro BO34eNCTBUS.

3.1.42 akonoruveckoe 6eacrteue. CocTossHME 3KONMOrM4Yeckoro Hebna-
ronony4usi, xapakrepusytowieecsa rnybokmumm HeobpaTUMbIMU U3MEHEHUSIMMN
COCTOSIHUA OKpyXKatowen cpeibl U CYyWeCTBEHHbIM yXyALleHNeM 300POBbS
HaceneHus.

3.1.43

J3Kosnornyeckoe Onaronony4yuve BoAaHoro obGbekrta: HopmarnbHoe
BOCMNPOM3BEAEHME OCHOBHbIX 3BEHbEB 3KONTOrMYECKOW CUCTEMbI BOOHOIO
obbekTa.

[TOCT 17.1.1.01-77, ctatb4a 46]

3.1.44 3Konoru4yeckum puck: BepoAaTHOCTb HebnaronpuaTHbIX AN
OKpy>KarLLleun cpeabl, 3KOSTOrM4YeCcKUxX pecypcoB N IKOCUCTEM, onpeaeneHHbIX
TEppPUTOPUN NOCNEeACTBUMA aHTPOMOreHHbIX BO34EWUCTBUN, KOTOpPbIE COMpo-
BOXJAKTCA yXyALweHneM COCTOSAHUA NPUPOLHOW cpedbl U Aerpagaunen aKo-
cuctem [5].

3.1.45 NKs5o: NapameTp TOKCMYHOCTUM XMMWYECKOro BeELLEeCTBa, paccyu-
TaHHbIA KakK KOHUeHTpauus, npuBogawas Kk rubenu 50 % BbIOOpKM TecT-
OpraHM3MOB B TOKCMKOJTIOTMYECKOM 3KCMEPUMEHTE.

3.2 B HacToswmnx pekomeHgauusx nNpUMeHeHbl criefyrowue cokpalle-
HWSA:

BlMKs — 6uoxnmmyeckoe notpebrieHne pacTBOPEHHOro Kucropoda co-
AepxawumMmunca B Boge opraHM4yeCcKkuMn BeLectsaMmmn B TeveHne 5 Cyr;

B3 - BbiCcOKOE 3arpsisHeHue;

XU — rekcaxnopuukrorekcan;

OOT — anxnopaneHnnTpuxsiopaTaH;
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EC —EBponenckun Cotos

EO OJ1T — egmHuua octpon netanbHOM TOKCUYHOCTU;

3B — 3arpasHsoLwme BewecTBa;

KOA — KoadpPUUMEHT AOHHOW akKKyMynaLuuu,

KO — knacc onacHocTy;

OT[] — ocTpoe Tokcu4yeckoe OeNCTBUE;

MAOK — npegenesHO gonyctnmMmas KoOHUEeHTpauus;

pH — nokasaTtenb peakumn cpeapbl (norapmgpm KOHLEHTPaALNN NOHOB BO-
Aopopaa);

P® — Poccuinckaa denepaumns;

ClAB — cnHTeTn4eckne noBepxXHOCTHO-aKTUBHbIE BELLECTBA;

XIK — xumnyeckoe notpebneHne kucrnopoaa;

XTL — XpoHM4ecKoe TOKCUYecKoe OENCTBME,

YC — ypesBblHanHas cuTyaums;

OB3 — aKkcTpemanbHO BbICOKOE 3arpA3HEHUE;

90 — 3konornyeckasi onacHoOCTb;

OP — 3KONorM4yeckmum puck.

4 O0wMe nonoxeHus

B HacToawmx pekomeHaaumnax onacHOCTb TOKCUYECKOTO 3arpsi3HeHUs, CBS-
3aHHas C ypesBbldarHbIMK cuTyaumsamm (UC), paccmatpuBaeTcs Kak OguH n3
BMOOB 3Korormnyeckon onacHoctn (30). o coBpeMeHHbIM npeacTaBneHusIM,
90 saBnsieTcs yrpo3on HeraTMBHbIX AN 9KOCUCTEMbI BOAHOMO 00bekTa n3MeHe-
HU BNNOTb OO Aerpajaumm ero 3KoCUCTeMbl U MOTEPU Kak pecypca BCreacTeme
aHTPOMNOreHHOro BO3AeNCTBUA (B COOTBETCTBUM C MPUNOXeHUeM A).

[na oueHKM OnacHOCTU TOKCUYECKOro 3arpssHeHuss Heobxoammo pe-
LWNTb CrefyroLme OCHOBHbIE 3a4auu:

- OUEHUTb BO3OENCTBME HA IKOCUCTEMY, YCTAHOBUTb OOLLMIA YPOBEHb
3arpsi3HEHHOCTN BOAHOro obbekTa M ypoBEHb 3arpsi3HEHHOCTU TOKCUMYHbIMU
XUMUYECKMMU BeLlecTBamu;

- BbISIBUTb N OUEHUTb BIIUSHME 3arpsaA3HeHns Ha coobllecTBa BOLHbIX
opraHnamoB (rmgpobuoHTOB);

- BbISIBUTb BO3MOXHblE MNPU3HaKM 3SKOMOrM4Yeckoro Hebnaronony4ms
BOAHOro o0beKkTa, XapaKTepHble NS Ype3BblHanHOW 3KOMOrMyYeckom cutya-
LMK 1 3Konormnyeckoro 6eacTBus.

4.1 BnnsiHne XMMMU4eCKoro 3arpsi3HeHUsl Ha BOAHble OPraHM3Mbl

Ha >xuBble opraHuMambl XMMUYECKME BeLLecTBa OKasblBalOT pasnuyHble
BO34eicTBUA. K OCHOBHbLIM TUMam HeraTMBHOrO BO3OEeNCTBUSA OTHOCAT TOKCU-
yeckoe, KaHLeporeHHoe, TepaToreHHoe, canpobHoe, 3BTpodupytoLlee 1 apy-
rve BUObl BO3AENCTBUS.

Tokcunyeckoe AeicTBME OKasbiBaloT A4bl MNM0GOro Tuna, HeraTMBHO BIU-
AlolMe Ha PyHKUMM OblXaHWUsA, cepae4vHO-COCYAUCTYHO CUCTEMY, Pa3MHOXe-
6
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HWe, NUTaHne, a Takke obrnagawlne HepBHO-NapanUTUYeCKNM 1 pasgpa-
Xawwmm genctememM. KaHueporeHHoe AencTBue OKasblBaloT BELLECTBa, Bbl-
3blBalOLLMe pa3BUTME OMyXosien, TepaToreHHoe OeNCTBME - BellecTBa, Bbl-
3blBatome nosasneHne yponcrts. CanpobHoe gencrene npuBoOAUT B BOAHbLIX
SKOCMCTEMAX K PassioXeHU0 OpraHNYeCcKnx CoegMHEHU, YTO ConpoBOXaaeT-
CSl CHKEHNEM KOHLIEHTPaLUMK pacTBOPEHHOrO B BOAE KUCopoaa, NoABNeEHN-
€M CNU3NCTbIX obpacTaHun n3 rpubkos, BakTepun, NOABNEHMEM KONOHMasb-
HbIX (bOpM MHAY30pUI. IBTPOdMpYlOLLLEE OENCTBME OKa3blBalOT coeauHe-
HMA BuoreHHbIX anemMeHToB (a3oTa, hocdopa, kanua n gp.). CooTBETCTBEH-
HO BellecTBa, NocTynatLwmne B BOAHbIM 06bekT B pesynbtate YC, no npeob-
nagarwowemy BpeaHOMY BO3OEWCTBUIO NOAPA3LENIATCHA HA TOKCUYHbIE, KaH-
LepOreHHble, TepaToreHHble, canpobHble, 3BTpodmpyoLLme.

XuMmn4yeckme BeLLecTBa, BXOAsLME B COCTaB 3arpsi3HEHUs, onpeaenstoT
XapakTtep HeraTMBHOro BO34encTBMS Ha rmgpobuoHToB. B cnydae YC, BblI-
3BaHHOW aBapuiHbiM COPOCOM CTOYHbLIX BOL UMW OPYrMMW aBapuUsMu, KOTO-
pble NpMBENU K BbICOKOMY 3arpsi3HeHUI0 Bo, Hanboree BObICTPO NpoaBnseT-
CA pesynbTaT TOKCUYECKOro OeWCTBUS Ha BOAHblE OpraHu3mbl. B cBasm ¢
3TMM nepBOOYEpPeaHON 3aavyen SBNAETCS BbisiBlieHNEe MMEHHO 3TOro Buaa
HeraTMBHOIO BIIUAHUSA 3arpsA3HeHUst BOOHOro ob6bLekTa.

4.2 Knaccbl ONacHOCTU XMMUYECKUX BeLecTB (AN pblooX03AMCTBEHHbIX
BOAOEMOB)

[ns OueHKN onacHOCTU TOKCMYECKOro 3arpsi3HeHust HeobxoanuMo 3HaTb,
K KakomMy knaccy onacHocTtu (KO) oTHOCATCA BellecTBa, Bbi3BaBLUNE BbICOKOE
3arpssHeHue Boabl. 3JTa MHOpMauUsa HyxXHa ONna onpefeneHvs npuopurte-
TOB B BbIMOMIHEHMN PabBOT MO OUEHKE OMacHOCTU, pacvyeToB YPOBHEN TOKCU-
4YeCKOro 3arpsisHeHusl, U B AanbHenwem ans  paspaboTku mep no 3awumTte u
peabunutauum BogHoro obbekta nocne YC.

OTHeceHne XMMM4Yeckux BellecTB K Tomy unm nHomy KO ocHoBaHO Ha
aHanunse pasnU4YHbIX CBOWUCTB 3TUX BELLECTB: XapakTrepa WU CKOPOCTWU TpaHC-
dopmaumm B OKpyxatroLlen cpege, CTabunbHOCTU, TOKCUYHOCTU 1 ap. B npu-
noxeHuu b npmeegeHsl KO XxMMuyeckux BewecTB, YCTAHOBIIEHHbIE ANSA Pbl-
60OX03ANCTBEHHbLIX BOOOEMOB.

5 MpuHUUNBbI OLUEHKU OMAaCHOCTU TOKCUYECKOro 3arpsisHeHus
NBC npn YC

5.1 OnacHOCTb TOKCMYECKOro 3arpsisaHeHus B criydasx YC oueHnBatoT no
nmerwmnMcs pesynbtataM obcrnegoBaHns ydacTka BooHOro obbekTa u cpas-
HEHUN UX C PETPOCMEKTUBHLIMU AAHHLIMU MO XMMUYECKUM N BUONOrNYeCcKnm
nokasaTtensam.

5.2 OnacHOCTb yCTaHaBNUBAOT MO CreayoLnM npu3Hakam:
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- Halnu4yuni BbLICOKOrO M SKCTpemaribHO BbICOKOro 3arpsisHeHus (B3 wu
OB3) BogHOro obbvekra;

- BbICOKOMY YPOBHIO TOKCUYECKOrO 3arpsi3HEHUS BOAbl BOAHOIO 00bEKTAa;

- BbICOKOMY YPOBHSI 3arpsi3HEHHOCTU OOHHbIX OTIIOXKEHU BOAHOIMo 06b-
eKTa;

- HanW4nI MNPU3HAKOB IKOMNOrMYECKOM OMACHOCTU 3arpsA3HeHus metarn-
namMu ¢ y4eToM TPOOHOCTN BOOHOIO OOBEKTA;

- KpanHe HeraTMBHbLIM U3MEHEHNAM B CcOOOLLLECTBaxX BOOHbLIX OPraHM3MOB
N NpU3HaKaM BbICOKOIO YPOBHS 3arpsi3HEHHOCTM NO AAaHHBLIM BMONHAMKALWMY;

- NpU3HaKamM TOKCUMYECKOro 3arpsi3HeHusi no pesynbTaTtam BU3yanbHOro
OCMOTpa y4acTka BOAHOro 06bLekTa;

- MPU3HaKaM TOKCMYECKOro 3arpaAs3HeHus no pesynbtataMm 06paboTku
<OKMBbIX» (HEKOHCEPBUPOBAHHbLIX) rapoburonornyeckmx npoo;

- TOKCMYECKOMY AENCTBUIO Ha rmMapoBbMoHTOB Npu BMOTECTMPOBAHMMK BO-
Abl U OOHHbIX OTMOXEHUN.

-KpaHMM CTeneHsIM 3JKosiormyeckoro Hebnarononyyust (npusHakam
Ype3Bbl4alHOW 3KOSTOrMYEeCKonM CUTyaLnUn U 3Korormyeckoro 6e4CcTensl) B Co-
CTOSIHUM BOOHOWM 3KOCUCTEMBI, BbISIBASAEMbIM MO KOMMSIEKCY XUMUYECKUX,
rmopoburonornyecknx n BMOTeCTOBbIX NOKa3aTenen.

5.3 [onyckaeTcs ncnonb3oBaTb HE BCE NEPEYUCTIEHHbIE MPU3HAKK, HO
OHW OOJSMKHbI BKIOYATh AaHHbIE MO XMMWYECKMM MOKa3zaTensam, AaHHble Ouo-
NHOMKauuMmM n buotectmpoBaHus. Npu 3TOM AaHHble OOMKHbI OTBEYaTb cre-
ayowmm TpeboBaHnAM:

- OXBaTblBaTb OCHOBHbIE 3NIEMEHTbI BOOHOW 3KOCUCTEMbI C Y4ETOM MOp-
hOMETPUYECKMX XapaKTEPUCTUK y4acTKa BOAHOro obbekta (MerikoBoaHble
30Hbl, NOBEPXHOCTHbLIE FOPU3OHTbLI, BOAHYK TOMLY, NPUOOHHbLIE FTOPU3OHTHI,
AOHHbIE OTIIOXKEHUS);

- oToBpaxaTb BNUsIHNE 3arpA3HEHHbIX BO4 HA COCTOSIHUE MMAPOOUMOHTOB-
npeacTaBuTeSNien OCHOBHbBIX TPOPUYECKNX YPOBHEN BOLHOW SKOCUCTEMBI.

CobntogeHune atux TpeboBaHMn 0COBEHHO BaxxHO Anda crnydaes YC Ha
TpaHCrpaHUYHbIX BOAHbIX O6bEeKTax, NMOCKOSMbKY OT pe3yribTaToB OLEHKN 3a-
BUCUT OOHO3HAYHOCTb YCTAHOBIIEHUSA OMACHOCTWU 3arpsi3HEHUs Ong BOAO-
nonb3oBartenien, HeobXoAUMOCTU  BbISIBIEHNS WCTOYHMKA 3arpA3HEHUS WU
NPUHATMS Mep MO NUKBMAAUMM UNKU MUHMMU3auuK nocneacteum YC ¢ yuya-
CTUEM BCEX 3aMHTEPECOBaHHbLIX CTOPOH.

[MepeyeHb MCnonb3yemblX AaHHbIX 3aBMCUT OT OCOBEeHHOCTEN aBapui-
HOW CUTyauMn Ha BOOAHOM OOBEKTE: MECTOMOSOXEHUS MOCTYNNEHNS, 3arpsas-
HAaowme BelwlectBa (3B) B BoaHbIM 00beKT (Bogocbop, nutopanb, NPogyH-
Aanb), MacwTtaba 30Hbl pacnpocTpaHeHUsa 3arpsi3HEHUs, KOMMOHEHTHOrO
COCTaB 3arpsi3HeHNs U T.4.
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6 KpuTepumn oLeHKM onacHOCTU TOKCUYECKOro 3arpsi3HeHus

6.1 [Ins OLEeHKN ONacHOCTM TOKCUYECKOro 3arpA3HEHNS UCMNOSNb3YHOT pe-
3ynbTaTbl BbINOSIHEHHbLIX PaboT C MCNOMb30BAHNEM XUMUYECKUX U Buonoru-
YeCKMX MEeTOAOB aHanui3a BoAbl U OOHHbLIX OTIIOXEHUW, OANA KOTOpbIX yCTa-
HOBMNEHbl KONMNYECTBEHHbIE MapameTpbl YPOBHEW 3arpA3HEHHOCTU Unn cTe-
MEeHN 9KONOorm4yeckoro Hebnaronosiyymsi BOAHOro obbekTa unu yvactka, rge
npousowuna YcC.

6.2.0LUEeHKy OMacHOCTU TOKCUYECKOro 3arpsi3HeHUs Mo XUMWUYECKUM Mo-
KasaTenisaMm pekomeHayeTcsa NnpoBoguTb No:

- Kputepmnam B3 n OBSG;

- KPUTEPUAM BbICOKOIO YPOBHS TOKCUYECKOIO 3arpsi3HeHUs BOAbl;

- KPUTEPUAM BbICOKOrO YPOBHS 3arpsi3HEHHOCTU LOHHbLIX OTNOXEHWUM;

- nokaszatenam 30 C y4eToM TPOHOCTH.

6.3 OueHKy OoMmacHOCTM TOKCUYECKOro 3arpsi3HeHUa rno OMosiormvyeckum
nokasaTensMm pekomeHayeTca NpoBOAUTb NyTEM:

-6nonHAaMKaLMmN CoCToAHMSA coobLLEeCcTB BOAHbBIX OPraHM3MOoB;

- BuoTecTMpoBaHNA TOKCUMYHOCTW BOAbI U LOHHbBIX OTIIOXEHUN.

7 CTBOpbI HAGNOAEHUN

Mcnonb3ytoT gaHHbIe MO CTBOpaM, rae NpoBoAnsiocb oTbop Npob Ha xu-
MUYecKkum n buonormyecknn aHanms B ceasu ¢ YC.

CTBOpPbLI MO BO3MOXHOCTWU crneayeT npuypoymBaTb K CTBOpaM cCUCTEMa-
TUYECKUX TNOPONOrMYECKUX, TMOPOXUMUYECKNX U  TMAPOOMONOrN4EeCKUm
HaOnaeHUN.

K KOHTPOSbHbIM CTBOpaM HabnogeHus, cornacHo P 52.24.734 oTHoCAT:

- POHOBbIN CTBOP BbilLEe aBapuMHOro cbpoca, pacnonoXeHHbIN Ha pac-
CTOSIHUW, UCKMOYaloLLLEM BNSHNE Npou3oLleLllero aBapumHoro cbpoca;

- HENocpeacTBEHHO MECTO aBapuMHOro copoca (ecnun aBapumnHbIn cOpoc
NpoAoSHKaeTCA B TEKYLLUNN MOMEHT);

- CTBOpPbI HabnoaeHus B 1 KM BbllLe CTBOPOB NUTbEBLIX BOA03abO0OpOB;

- CTBOPbI, pacnofioXXeHHble Ha pacCTOSHUN MPUMEPHO CYyTOYHOro npobe-
ra Macc pe4yHom BoAbl 4O CTBOPOB NUTLEBLIX BOL03abOPOB (ECNM MO Xapak-
TepUcTUKamMm BpeMeHU nepemeLleHnsa 30Hbl BbICOKO3arpsi3HEHHbIX BO, UMeeT-
CH Takas BO3MOXHOCTb);

- CTBOPbI, pacnofoXeHHble Ha pacCTOSTHUN NPUMEPHO CYTOYHOro npobe-
ra 40 KPYnHbIX HacemneHHbIX NYHKTOB, B KOTOPbIX OTCYTCTBYIOT OpraHM30BaH-
Hble NUTbeBble BOA03abopbl (eCnu MO XapakTepucTukam BpeMEHU nepeme-
LLIEHMS 30HbI BbICOKO3arpsi3HEHHbIX BO4 MMEETCS Takast BO3MOXXHOCTb);

- Bnwxanwue K aBapunHoMy cbpocy CTBOPbl CUCTEMATUYECKNX UM 3NK-
304M4ecknx HabnwgeHun Ha BOOHOM OObekTe, B KOTOPbIX BO3MOXHO Ornpe-
AeneHne NCXOOHbIX XapaKTePUCTUK 30HbI BbICOKO3arpsi3HEHHbIX BOA.
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[lononHuTenbHbIE KOHTPOSIbHbIE CTBOPbI YCTaHaBNUBAKT Ha y4yacTkax
MaccoBon rnbenu polbbl 1 apyrux rmapobruoHToB cornacHo P 52.24.734.

8 O6wme TpedboBaHUA K NOPAAKY BbINONHEHUA paboT

8.1 [1ns oueHKM onacHOCTU TOKCUYeCKoro 3arpsisHeHus npu YC Ha Boa-
HOM 0OBbeKTe HeoOX0ANMO UMETL CBEAEHUS:

- 0 COCTOSIHUK y4acTka BogHoro obbekTa, npeaiwecteyowem YC;

- 0 cocTaBe 3arpsisHeHusi, 3B nx xumMumdeckom npupoge M CBOMCTBAX,
NPOAOSIKNTENBHOCTM N MacluTabax Bo3genctaems B3;

- 0 BnsaHUK YC Ha cocTosdHne coobLLecTB BOOHbLIX OpraHn3MoB.

B aTon cBA3KN pekomeHayeTcs cobpaTb cneayroLyo MHGOPMaLnIo:

- PETPOCMEKTUBHYID N TEKYLLYID FMOPOXMMUYECKYID WHGOpMaUUo Mo
yyacTky BogHoro obwvekrta, rge npousowsia YC (no rmapoxumMmnyeckomy pe-
XUMY, XMMUYECKNX BeLlecTBaX, 00yCNOBMBLLMX BbICOKOE 3arpsi3HeHue, faH-
Hble BM3yalibHOro OCMOTpa yvacTka, NpoaosKUTEeNbHOCTN Bo3aenctema 3B);

- PETPOCMNEKTUBHYIO N TEKYLLYIO rMApobuMonorndyeckyto MHpopmaumio no
COCTOSIHUIO COOOLLECTB (PUTOMNIAHKTOHA, 300MSIaHKTOHa, nepnuduToHa, Mak-
po3oobeHTOoCca (Mo YMcneHHocTn, buomacce, buopasHoobpasumn, canpobHo-
CTW BMOOB-UHANKATOPOB, UHAEKCAM canpobHOCTU 1 T.4.) Ha y4acTke BOOHOro
obbekTa, rae npomnsowna YC.

8.2 B cny4ae otcytcTBMS HEOB6XOOUMBbIX CBEAEHUI NS OLEHKM OMacHo-
CTW TOKCUYECKOro 3arpsaAs3HeHus, creayet BbINoMHUTbL paboTbl Ans nux nosny-
yeHus. [lpu BbINOMHEHUM paboT pekomeHayeTca pykoBogcTBoBaTbcA P
52.24.734.

9 OueHKa ornacHOCTU TOKCUYECKOro 3arpsi3HeHUs NoO XMMUYEeCKUM
nokasarensam 3arpsisaHeHHocTu NBC

9.1 OueHkKa no KputepussMm BbICOKOIo M 3KCTpeMalsibHO BbICOKOIo
3arpss3HeHusAa sogHoro o0beKTa

B3 n B3 aBnatoTca nokasaTensamMm 3KoONorm4eckon onacHoCTMw.

Kputepun B3, npuHATble B CUCTEME MOHUTOpPUHra Pocrngpomera,
BKNIOYaT yBenuyeHne KoHueHTtpauumnm 3B 1-ro, 2-ro KO, npesblwarowmx
npegensHo gonyctmmble kKoHueHTpauun (MOK) B 3-5 pas, Bewects 3-ro, 4-ro
KO B 10-50 pas (ans HedpTenpoaykTtoB, OeHOS0B, COeANHEHU Meaun, Xene-
3a n mapraHua - ot 30 go 50 pas); CHMKEHNE KOHUEHTPaUnUM pacTBOPEHHOIO
B BOJE Kucropoda [0 3HadYeHun oT 3 40 2 Mr/n; BENUYMHY DMOXMMUYECKOro
notpebnexna kncnopoaa (blKs) ot 10 go 40 mr O, /n [6].

Kputepun OB3, npuHATbIE B cucteMe MoHUTOpuHra Pocrngpomera,
BKMIOYAKT MakKCUMaribHOE pas3oBOe COoAep)XaHWe B KOHLEHTpauuax, rnpeBbl-
warowmx MAK:

- ans BewecTs 1-2 KO - B 5 n bonee pas;

10
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- ans sewects 3-4 KO - B 50 n 6onee pas.

Kpome Toro kputepuem 3B3 saBnsaeTcs:

- CHMXXEeHMe copepkaHusa pacTBOPEHHOrO KMUcropoda B BoAe A0 3Haye-
HUSI 2 MI/OM° U MeHee;

- yBenudeHnue blKs Boabl cebiwe 40 mr/ am?®,

CopeprkaHne BeLLecTB B NoBepXHOCTHbIX Bogax cywu (MBC) conocTas-
ngaeTca ¢ Hanbonee «kectkmmm» MNOK B psagy 0AHOMMEHHbIX NoKasaTeren.

[1ns BewecTs, Ha KOTOPble HOPMATUBHLIMW JOKYMEHTaMu npeagycMmoTpe-
HO MOJSIHOE OTCYTCTBME UX B BOoAE BOAHbIX 06bekToB, B kKayectse 10K ycnos-
HO NpUHMMaeTcs cogepxanue 0,01 mkr/ am® [6].

9.2 OueHKa Mo KpUTEPUSAM YPOBHSA TOKCUYECKOro 3arpA3HeHns Boabl

9.2.1 Ha ocHoBe aHanun3a pasfnuyHbIX CUCTEM OLIeHKM YPOBHSA 3arpsas-
HeHHoCTM NBC no xMmuyecknm nokasartesnsim, paspaboTaHbl KpUTEPUUN OLEH-
KN YPOBHSA TOKCUYECKOro 3arpsisHeHus ¢ ydetom KO xnumumnyeckumx sewecTs [7].
[Mpn aTOM paHXmMpoBaHWe caenaHo Kak rno oTAeNbHbIM rpynnamM BELLEeCTB, Tak
M NO BCEN NX CyMMe, a AN OTHECEHUS K paHramMm TOKCUYECKOro 3arpsa3HeHus
MCNoNb3yTCA Hambonee XecTkMe napamMeTpbl NpPeBbILEHUA HOPMaTUBOB
MNAOK B cootBeTcTBUM C Tabnuuen 1. Takon nogxod npeacTaBnseTcsl Bax-
HbIM C TOYKWM 3pEHNA COXPaHEHUS BOOHOW 3KOCUCTEMBI.

Tabnwuuyal-Kputepmum oLueHKM TOKCUYECKOTO 3arpsi3HEHUSI BOAHbIX 3KO-
CUCTEM MO XMMMYECKMM MNoKasaTensam C y4eToMm KraccoB onacHoctn 3B (ro
[7] ¢ nameHeHnamM)

YpoBEHb TOKCUYECKOro MpeBbiwenuve MNAOK
3arpsisHeHusi Boabl (Knacc
KayecTBa BOAbl)

YCnoBHO HETOKCUYHAS Cymma 3B 1-2 KO He npesbiwaet MNAOK; cymma Bcex 3B He
(ycroBHoO 4ucTas) npesbiwaet MNAK

Cnabo TtokcuyHaga (cnabo | Cymma 3B 1-2 KO He npesbiwaeT MNAK; cymma 3B 3-4 KO
3arpsi3HeHHas) ot 1 go 2 MNAK; cymma Bcex 3B He 6onee 1 MNOK

YMepEeHHO TOKCUYHas Cymma 3B 1-2 KO ot 1 go 2 NAK; cymma 3B 3-4 KO pgo 10
(3arpsizHeHHas) MoK

Bbicoko TokcnyHasa (rpss- | Cymma 3B 1-2 KO ot 3 go 5 MNAK; cymma 3B 3-4 KO ot 10
Has) no 50 MAakK

UpessblvanHo TokcmyHas | Cymma 3B 1-2 KO 6onee 5 MNAK; cymma 3B 3-4 KO 6onee
(akcTpemanbHo rpssHas) | 50 MNAK

YpoBEHb TOKCUYECKOro 3arpsi3HEHUA paHXMpoBaH Ha 5 KNaccoB Kauve-
ctBa BoAabl (KB). PaHr «yCnoBHO HETOKCUYHAs» COOTBETCTBYET Kraccy Kade-
CTBa BOAbl «YCITIOBHO 4MnCTasn», «crnabo TokcmyHasa» - knaccy KB «cnabo 3a-
rPSI3HEHHas», «YMepPeHHO TOKCU4YHas» - knaccy KB «3arpsi3HeHHasi», «Bbl-
COKO TOKCMYHasi»- knaccy KB «rpsizHas», «4pe3Bbl4aiHO TOKCUYHAA» — Krnac-
cy KB «akcTpemanbHO rpssHas».
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9.2.2 Ha 30 ykasblBaeT ypoBeHb BbICOKO TOKCUYHOW WM 4Ype3Bbl4anHO
TOKCWMYHOM BOAbl (M. Tabnuuy 1).

9.3 OueHka no cymmapHbIM Ko3adpumumeHTam 3arpsasHEHHOCTU BoAbI

9.3.1 3TOT MeToq OUEHKN TpaOUUMOHHO WUCMONb3yeTcs ANS pacyeToB
KOMMJSIEKCHbIX MOKa3aTerien 3arpsa3HeHHOCTU B OXpaHe OKpyXKatoLlen cpebl U
B Hay4HbIX nccnegoBaHusx [8], [9]. OH ocHOBaH Ha pacyeTax pasfnU4YHbIX KO-
9P PnUMEHTOB 3arpsi3HEHHOCTN BOAbI:

- M0 CYMME KPaTHOCTW MNPEeBbILLIEHNS BENMMYMH KOHLLEHTPALUMUN TOKCUYHbIX
3B no otHoweHwuto K ux MNAK;

- MO CYMME€ KPaTHOCTU NPEBbILLIEHUS BEMMNYNH KOHLIEHTPALMN TOKCUYHbBIX
3B no oTHOLWeEHMIo K UX MakcumMasribHbiM OHOBLIM BENIMYNHAM B @HHOM pe-
rmoHe, ecnu MNAK npeBbileHbl gaxe Ha POHOBOM CTBOpPE.

9.3.2 PaccuntbiBaloT KOIOMUUMEHT 3arpa3HEHHOCTU Y; ONs Kaxgoro
TOokcuyHoro 3B no dopmyre

y1 = Ci /H,D,K“ (l)

roe Ci— KOHUEHTpauus i-ro KOMMOHEeHTa cocTaBa 3arpsi3HeHus, mr/am®;
NMAoK;— NQAK i-ro komnoHeHTa cocTtaBa 3arpsi3HeHUS, mr/om?>,

9.3.3 Ecnu MNAOK npeBbiWeHbl gaxe Ha POHOBOM CTBOPE, TO pacCyuUTbI-
BalOT KOAMPMPUUMEHT 3arpA3HEHHOCTU Y, ANd Kaxaoro TokcuyHoro 3B no

dopmyrne
y2 - (CI IC oH MaKC.) - 1; (2)

rAe Cgon wake. — MaKcmarnbHasi OHOBas BENMYMHA KOHLEHTPaLMmM 3TOro
KOMMOHEHTa B ;AHHOM pervoHe, mr/am>.

9.3.4 PaccuuTbiBalOT CyMMapHbIA KOIMMPUULNEHT 3arpsa3HEHHOCTU Yy
Ansl BCeX TOKCUMYHbIX 3B, obHapyXeHHbIX B BOAE B pe3yfibTaTe XMMUYECKOro
aHanusa, ucnonbaysa opmynbl:

>Y1= 2 (Ci/MOKy, (3)
Zy2 = Z(CI IC ¢oH MaKC) - 1. (4)

9.3.5 lokasatenem 30 saBndeTca nNpeBbileHne Ko3addPUUNEHTOB 3a-
rPASHEHHOCTU NO CpaBHEHMUIO C (POHOBLIM y4yacTkoM b6onee yem B 30 pas.

12
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9.4 OueHKa no KpUTepusM BbICOKOrO YPOBHS 3arpsi3HEHHOCTU AOHHbIX
OTINOXEeHUU

9.4.1 PekomeHOyeTCsa UCMOfb30oBaTb MeTOn onpederieHns YpoBHA 3a-
FPA3HEHHOCTUN OOHHbIX OTMOXEHUW, pa3paboTaHHbIN reoxumukamn [10, 11].
MeTog OCHOBaH Ha CpaBHEHMU C «POHOBLIMY» Y4acTKOM Mpu obA3aTenibHOM
cobnogeHun cneayrowero TpeboBaHUsA: TUN AOHHbLIX OTMAOXEHUN U pasmep-
HOCTb YacTuL JOMMKHbI BbITb O4MHAKOBbLIMMU.

[nsa onpegeneHns ypoBHSA 3arpA3HEHHOCTU OOHHbIX OTIIOXEHUM pac-
CUMTBIBAOT KOIPPMUMEHT KOHUeHTpaumm K n cymMmapHbIn nokasartesib 3a-
rpsisHeHHocTH Kgyy -

KoadbpuumeHT KoHUEeHTpaumm paccyuMTbiBalOT Kak OTHOLLEHME coaep-
XaHua nHgmnsmayansHoro 3B Ha yyacTke HYC — C,c K poHoBOMY Cgy

K = ch/C(b . (5)
CyMMapHbIi nokasaTernb 3arpsa3HeHHocTH K, paccuutbiBatoT no dhopmyrne

KcyM: I'<cl+K02+Kc3+ K ci_(n'l)f (6)

roe N — 4Yncno yuntoliBaemMbix 3B;
Ci— KOHUEHTpauus i-ro KOMMOHEHTa cocTaBa 3arpsi3HeHus, mr/am®.

CyMmMapHbI NokasaTesflb 3arps3HEHHOCTU MOXHO paccyuMTaTh Kak ans
ofHOM NpoObl, Tak U A8 BbIOOPKM NPoB, XxapakTepusyrLen 3arpa3HeHHOCTb
y4yacTka no HeCKONbKMM npobam.

9.4.2 OueHKy ypOBHS 3arpsi3HEHHOCTU OOHHbLIX OTIIOXEHWUA MPOBOAAT,
ncnonb3ya Tabnuuy 2.

Tab6nwuuy a2 - PaHxupoBaHue ypoBHEN 3arpsi3HEHHOCTU AOHHbIX OTIOXe-
HWUIA NO CyMMapHOMY nokasaTento 3arpsa3HeHHoCTH [11]

PaHr 3arpasHeHHOCTHU CymMmapHbIi nokasaTtenb 3arpsA3HeH-
HOCTM
Cnabbin [o 10
CpeagHun Ot 10 go 30 BkntoM.
CunbHbIN Ot 31 go 100 BksitoM.
OyeHb cUnbHbIN Ot 101 po 300 BkJItOM.
Ypes3Bbl4HanHO CUSbHBIN Ceblwe 300

9.4.3 Kputepuem 30 cuuTalOoT paHrM 3arpA3HEHHOCTU «CUSbHbIN,
«OY€Hb CUJTbHbINY», «4pPe3Bbl4aHO CUMbHbIN.
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9.5 OueHKa no Kputepusam 3arpA3HEHHOCTU C Yy4eTOM TPOPHOCTU

9.5.1 Ha ocHoBe uccnegosaHuin [12], [13] paspaboTtaH meToa, npeaHa-
3Ha4YeHHbIN ONga oueHKM noteHumansHon 30 rnaBHbIM 06pa3om npu 3arpas-
HeHnn meTannamu [14]. bnonornyeckne adpdPeKkTbl MEeTansIoB CHMXaKTCSH B
BOOHOW cpefe, rae OHU MOryT CBA3bIBaTbCA B Pa3fMYHbIE KOMMIEKCHI C Op-
raHMYECKMMN N HEOPraHMYECKUMN NUraHg4aMn eCTECTBEHHOIO MUK aHTPOMo-
FeHHOro Xxapaktepa, B 4acCTHOCTW, B Crlydae MNpUCYTCTBUS OUOreHHbIX Be-
wects. [NpnHUMN MeToaa 3akrovaeTcs BO BBEAEHUM CBOEro poaa «nonpas-
KM Ha TPOHOCTb»; NpM 3TOM 4YeM BornbLle nokasaTtenb TpodHocTn (brnonpo-
AYKTUBHOCTb, NponopuMoHanbHas codep)xaHuio obuiero docdopa), Tem
MEeHbLLUE ONAacHOCTb TOKCUYECKOro 3arpA3HeHus.

9.5.2 [ns onpegeneHuns mHgekca 30 npu 3arpsi3HEHUN MeTannamu
NPOBOAAT pacyeThbl CreayrLnX nokasaTeneun: .

- KO3dhpMLUMEHTa 3arpssI3HEHHOCTN ANsA Kaxgoro metanna C;', paccyu-
TaHHoro no npesbiweHno MNMAK; .

- K03 PMLMEHTA TOKCUYHOCTM AN Kaxaoro metanna Tr', paccunmTaHHo-
FoO MO KOHUEHTpaumam u 61MonpoayKTUBHOCTU (pacCYNTaHHOM B CPaBHEHUN C
HOpPMaTMBHOW BENNYUHOM); BMONPOLAYKTUBHOCTL OMPEenEensaioT C MOMOLLbIO
perpeccnmoHHOro ypaBHeHust no [13] B 3aBMCUMOCTM OT COAEPXXaHUS 0OLLEro
doccopa B BoAE;

- CYMMapHbIX KO3 PUUNEHTOB 3arpsi3HEHHOCTU XCs M TOKCUYHOCTU ANS
Bcex meTtannos XTr ' ;

- KoapdpuumeHTa noteHumnanoHon 30 E; , kOTOpbIN paBeH npousBee-
HUIO ABYX NpeablayLimx KoadPULNEHTOB

E. = Tr'"C', (7)

9.5.3 WMHpgekc noTeHumarnbHOM 3KOMOrM4Yeckom onacHoctu R paBeH
CyMMe KO3(P(PUNLMEHTOB SKONOrMYeCKon ONacHOCTU A9 BCeEX MeTarsoB
R=XE. (8)

[lna oueHkn cteneHn noteHumanbHon 30 UCNONb3YIT Knaccnudukauyuio,
npuBegeHHyto B Tabnuue 3.

Tabnwuuya 3 - Knaccudbukaums cteneHn noteHumanbHon 30 3arpsisHeHus
MeTannamMmm Onga npecHOBOAHbIX akocuctem (no [11] ¢ nameHeHusiMn)

PaHr 90 E, R CteneHb 30
1 E <10 R <75 Huskas
2 <10 E, < 20 75 <R < 100 YMepeHHast
3 20 < Er <40 100< R < 300 3HaunTenbHas
4 40 <E, <80 R >300 Bbicokas
5 E, >80 OueHb BbicoKas

9.5.4 [laHHble NO XMMMYECKMM MoKasaTensaM MOryT ObiTb UCMNOSNb30BaHbI
ANS OLIEHKN CTeneHu akonormyeckoro Hebnarononyums (pasgen 10).
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10 OueHKa OnacHOCTU TOKCUYECKOro 3arpPsA3HeHUs No OUONOrNMYeCKUM
nokasaresisiM COCTOSIHUSA U 3arpsi3BHEHHOCTU BOAHbIX 3KOCUCTEM

10.1 MpUHLUMN OLEeHKN

B cnyyae YC, cnoxuBLuencs Ha BogHOM 0b6bekTe BCreCTBUE BbICOKOro
3arps3HeHnss N0 XMMUYECKUM MokasaTeniaM, pekoMeHAyeTCHA MCMNosib3oBaTb
ABa OCHOBHbIX MeToaa:

- BMoMHauKaLUmMm COCTOAHUSA COOOLLECTB BOAHbLIX OPraHnM3MoB NyTeM rma-
pobuonornyeckoro aHannsa BogHbIX 6UOLLEHO30B;

- BrnotecTMpoBaHusa nocpencTBOM aHanmsa npob npupogHoM BoAbl U
OOHHBIX OTNIOXEHWUIA Ha HanMyne TOKCUYHOCTW.

MeTogbl 6GuoMHanKauum n GUoTeCTUPOBaHUS, peKkoMeHayeMble Ans cu-
CTeMbl MOHUTOPUHra PocrugpomeTa, yCcTaHOBMNEHbI B pykoBoAcTBe [15] n Be-
AOMCTBEHHbIX JOKYMeHTax.

AHanu3 coctosiHus BOo4HOro obbekTa Mo caHUTapHbIM 1 BakTepuonorn-
YeCKMM nokasaTtesiiM NpoBoadAT yypexaeHna PocnotpebHaasopa B COOTBET-
CTBUN C MeTOAUKaAMMU, NPUHATBIMU B CUCTEME rOCYJapCTBEHHOIO CaHUTapHO-
MriMeHN4ecKkoro MOHUTOPUHra.

10.2 BuouHOMKaUusa COCTOSIHUSA COOBLLEeCTB BOAHbIX OPraHM3MoOB

Ob6bekToM BMonHAaMKaLmMm ABNATCHA cooblecTBa BOAHbLIX OPraHN3MOB:
dOUTONNAHKTOH, 300MNAaHKTOH, NEPUMUTOH, MaKpO300DEHTOC, - HaxoasLWmecs
B 30HE BbICOKO3arpsi3HEHHbIX BOA W OOHHbIX OTNOXEHUW. COCTOSHME 3TUX
coobLlecTB CpaBHMBAOT C TAaKOBbIM HA DOHOBbLIX CTBOPAaxX BOAHOro oObekTa.

B pesynbTtaTe GMonHaMKauMm nonyyatoT AaHHble, XapakTepusytowme oT-
KITMK BOOHbIX OpraHM3mMoB Ha Bo3gencteme. OHM no3sonaT B 30He YC oue-
HUTb:

- KONIMYECTBEHHbIE N KAYECTBEHHbIE XapaKTEPUCTUKN pas3BUTUA COO0L-
LLIEeCTB BOOHbIX OPraHnM3MoOB N UX HeraTuBHbIE, B TOM YUCNEe OnacHble, n3me-
HEeHUs1 BCreacTBne BO3AENCTBUS 3arpA3HEHus;

- YPOBEHb 3arpA3HEHHOCTU BOAbl NN JOHHbLIX OTNOXEHUN N ero N3MeHe-
H1a B ycnousax YC, B T.4. NpyM TOKCUYECKOM 3arpsA3HEHUN, COrnacHO MpUHS-
TbiM B cucteme PocrnapomeTa knaccudukaumnsam;

- canpoBHOCTb 1 TPOMYECKNI CTaTyC ydacTka B 30He YC;

- HanpaBneHHoCTb MeTabonnama GuoueHosa B 30He YC.

10.2.1 OnepaTuBHaA 3KCnpecc-oueHKa

10.2.1.1 [1na onepaTnUBHOM (IKCMPECCHOMN) OLIEHKN NPOBOAAT:

- BMU3yarnbHbIM OCMOTP y4acTka (CTBOpa) BOAHOro o6bekTa,

- oTbop npo6 Aans Bu3yanbHOro MNPOCMOTPA HEKOHCEPBMPOBAHHbLIX
(«XnBbIx») rmgpobunonornyecknx npoo;

- otbop npob Anda TpaaMUMOHHOIO aHanmu3a «kuBbix» rmapobuonormye-
CKMX npob;
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10.2.1.2 OTOOp, TPaAHCNOPTUPOBKY, XpaHeHne npob un rugpodbuonornde-
CKMUI aHanu3 NpoBOAST B COOTBETCTBUM C PYKOBOACTBOM [15].

10.2.1.3 lMpwn BU3yaribHOM OCMOTPe y4vacTka BOAHOro obbekTa KOCBEH-
HbIM MPU3HAKOM OMAaCHOCTWU 3arpsi3HEHNA BOLHOro obbekTa valle Bcero sB-
ngaetcsa rmbenb pbidbl, APYrMX BOOHbLIX OPraHM3MOB, a Takke 3eMHOBOAHbIX U
pacTeHun. 'mbenb opraHnM3MoB HacTynaeT BCNEACTBME TOKCUMYECKOro Oewn-
cteus 3B, 3HauMTenbHOro geuunta pacTtBOPEHHOrO B BOAE KUCopoaa unm
APYrMX HeraTUBHbIX U3MEHEHUI YCNOBUN OOUTaHUSA.

10.2.1.4 BuayanbHblhi NPOCMOTP «KMBLIX» NPOO HenocpeaCTBEHHO Ha
BOOHOM 0ObeKkTe MNO03BONSEeT YCTAaHOBUTb OCTPOE TOKCUYECKOe AencTeue
(OTO) 3B. OTA Ha BoAHble OpraHU3Mbl PErmcTpupyeTca no crefyrowmm
npusHakam [16]:

- nornbwne n UMMobUNn3oBaHHbIe, T.€. XUBble, HO He pearvpyrLime Ha
NPUKOCHOBEHME CTEKNAHHOM MNario4koM OpraHmM3mbl 300MSIAHKTOHA U MaKpo-
3006€eHTOCa;

- BAIble OpraHu3Mbl, pearupyroLwne Ha NPUKOCHOBEHWE, HO ABUratoLme-
CA Me[JfIeHHO WUNW He Tak, Kak HopMarnbHble ocobu; Harnpumep, B npobax
MaKpo3006eHTOCa nepeBopaynBaoLMeca CrNUHOW BHU3 BOASIHbIE OCIMKA U
rammapuabl Mnu B npobax 300MMaHKToOHa Kragouepbl, ferko CHoCUMbIe TO-
KOM BObl B CKINSAHKE C Npo6on Npu HaKIOHE CKITSHKY;

- nornbwme opraHMambl B Npobax MakposoobeHToca unm B npobax AoH-
HbIX OTNOXEHUN.

10.2.1.5 T[lpwusHakn OTH y rmapobuUoHTOB yKa3biBalOT Ha TO, YTO AaH-
HbI y4aCTOK BOAHOro OobbeKkTa noABeprcs BIMSIHUIO BbICOKOrO 3arpsi3HeHus
BOAbI.

10.2.1.6 MepeuncneHHble B 10.2.1.4 npmu3HaKM MOryT OblTb MCMNOMb30Ba-
Hbl ANs oueHkn nocneacteBun YC gna 6uoTbl BOAHOro obbekta. Takyk MH-
dopmauuio gaet Takke OMOoTecTUpoBaHME XPOHUYECKOrO TOKCUYECKOro Aewn-
ctBua (cm. 10.3).

Hanbornee BaxHbl NpusHaku OoCTporo oTpasrieHus y pblb. Opyrue rma-
POBUOHTLI, UMEIOLLNE KOPOTKUA LMK pasBUTUA, OTHOCUTESTbHO BbLICTPO BOC-
CTaHaBNMBalT YNCMEHHOCTb.

10.2.1.7 Okcnpecc-oLeHKa COCTOSAHUA BOAHOro o6bekTa no pesynbrtartam
BM3yanbHOro OCMOTpAa Yy4yacTka U <«OKUBbIX» Npob aABnsieTca npubnusntens-
HOW, No3aToMy TpebyeTcsa gononHUTb ee Bonee nNoapobHbIMK UCCneaoBaHUs-
MU no rugpoduonorunyeckum (cm. 10.2.2) n 6uotectoBbiM (cM. 10.3) nokasa-
Tenam.

10.2.2 OueHkKa no rmapoobmonornyeckum nokasatesnsam

10.2.2.1 OgHOBpEMEHHO ¢ 0TOOpOM rmapoburonornyeckmx npob Ans aKkc-
npecc-oueHkn (BM3yaribHOro NPOCMOTPa «XKWUBbIX» MP0o0) OTOMpalT nNpobbl
Ha TPaAULMOHHLIN rMAPOOMNOSIOrNYECKMA aHanm3 B ycnosusix nabopatopuu.
AT Npobbl 06a3aTeNbHO KOHCEPBUPYIOT cornacHo [15].

10.2.2.2 [1nga BblaeneHus npuopnTeToB rmapobnonormyeckoro aHanmsa
(Hanpumep, CooBLLECTB NMAHKTOHa UM MakKpo3oobeHToca) BaXHO UMETb U
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MCMnonb30oBaTb CBEAEHUSI O KOMMOHEHTHOM COCTaBe 3arpsA3HeHus B crnyyae
UC, BO3MOXHbIX NyTSAX Murpaummn npucytcreyrowmnx 3B B BOOAHOM 06bekTe,
TaK Kak OT cocTaBa 3arpa3HeHust U CBOMCTB 3B 3aBUCUT «MULLEHb» U Xapak-
Tep HeraTMBHOIO BO34ENCTBUA Ha rmapobuoHToB (cM. 4.1 1 npunoxenue b).

Bbicokoe Tokcmn4yeckoe 3arpsisHeHue Bobl CKa3blBaeTCHA Ha OpraHuamax,
obutarowmx B Tonuwe BoAbl (PUTOMNAHKTOH, 300MSIAHKTOH, Nenarnyeckue
pbIObl), @ 3arpsi3HEHNE rPyHTa - Ha OpraHM3max, KOTopble C HUM KOHTaKTUPY-
0T (6eHTOC, pblbbI-6eHTOMarn, nkpa nU NIMYMHKA Ha HepecTunuuiax poid u
T.M.).

XXenatenbHo, 4TOb6bl NPoObI 6GbLIIM Kak MOXHO 6onee npencraBUTESb-
HbIMW, OXBaTbIBann Bce 6uoTonbl, a Takke 6biIM pa3Hoobpa3HbIMKU MO BUOO-
BOMY COCTaBy, MOCKOSIbKY pasHble BuAbl MPOSIBASIOT Pa3Hyl YyBCTBUTENb-
HOCTb K 3arpsi3HEHMUIO.

10.2.2.3 lNpobbl gocTaenaoT B nabopatoputo, rae NpoBoAAT aHanus co-
CTOAHUS COOOLLECTB BOAHbIX OPraHM3MoB MO CneaylLlnM XxapakTepucTukam:

- YACNEHHOCTb U Bromacca opraHn3mMos,;

- UHOMKaTOpPHadA 3HAYMMOCTb U CanpoBHOCTbL BUAOB;

- MHAEKC canpobHOCTK;

- BuoTnyeckui nugekc Byameuca (Makpo3oo06eHTOC).

10.2.2.4 [Ins oueHKN kayecTBa BOAbl U 3arpsi3HEHHOCTK MO rnapobuono-
rMYeckUM nokasaTendam WCnonb3ylT KnaccudukaTop, NpeacTaBneHHbI B
Tabnuue 4.

Tabnwuuy a4 - Knaccndpumkaumsa kadectsa BoAbl BOAOEMOB U BOLOTOKOB MO
rmgpobuonornyecknm nokasartenam (cornacHo [21] ¢ uameHeHnammn)

Knacc YpoBEHb [NokasaTtensb
KB | sarpsis3HeHHocTu | MO (PUTO-, 300MMaHK- Nno Makpo300beHToCcy
BOAbI TOHV 1 NEPUDUTOHY
nNC Nr-y, % bW, 6ann
I YCNoBHO Yncras [o 1,5 Bkntou. Menee 30 nnun onuroxeTbl 10-7
OTCYTCTBYIOT
I |Cnabo Cs.15pm02,5 Ot 30 go 50 BkItOM. 6-5
3arpsisHeHHas BKITHOM.
Il |3arpsisHeHHas Ce.2,50035 Cs. 50 go 70 Bkrtou. 4-3
BKJTHOM.
IV [[pasHas Cs.3,5004,0 Cs. 70 go 90 Bkntou. 2
BKJTHOM.
V  |OkcTpemarnbHo Cs. 4,0 Cs.. 90 go 100 BkntOY. 1nu 1-0
rpsisHas MakpOoOEHTOC OTCYyTCTBYET
MpumevyaHue — KB — kavyecTtBo Boabl; IC — nHgekc canpobHocTtu no lNaHTtne n bykky;
N I-Y — nHpekc NygHanta-Yntnes; bW — buotnyecknin nngekc Byamnsuca.

10.2.2.5 Ha Hannyme onacHou 3arpA3HEHHOCTU BOAbl yKa3blBalOT Krac-
cbl KB no rmgpobuonornyeckum nokasaTensm: «rps3Has», «3KcTpemMaribHO
rpsisHasi», onpegensiemsle no Tabnuue 4.
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10.2.2.6 JaHHble 6BuonHanKaumm moryT ObITb MCNOSIb30BaHbI AN OLEHKM
CTENeHn aKonorndeckoro bnarononyynss BogHoro obwekrta (pasgen 11).

10.3 buotectnupoBaHme TOKCUYHOCTU BOAbI U AOHHbIX OTNOXEHUN

10.3.1 buoTtecTupoBaHUE ABMHAETCS MHTErpanbHOW OLIEHKOW KayecTBa
BOAbl UMW OOHHbIX OTNOXEHUM MO MX CNOCOBHOCTU OKasblBaTb TOKCUYECKOE
AencTeme Ha rmapobuoHTOB.

PesynbTatbl OMOoTECTUPOBAHNA OTpaXatdT CBOMCTBA BOAbl UMW LOHHbIX
OTNOXEHUN OKa3blBaTb TOKCMYECKOE BO3AENCTBME HaA OMOTUYECKYHD KOMMO-
HEHTY BOAHOW 3KOCUCTEMbI, T.€. ABMSAOTCA XapakTepUCTUKON BO3LENCTBUS
Ha BOAHYIO 9KOCUCTEMY TOKcu4yeckoro dpaktopa [17]. OHM cxoaHbl, MO Ha3Ha-
YEeHUI0 C XMMUYECKMMU NOoKa3aTeNsaMmn, HO He NCMONb3YTCA ONA YCTaHOBIIe-
HUS KOMMOHEHTHOrO CocTaBa 3arpsi3HEHUs!.

10.3.2 buoTtectnpoBaHue NpoBOAAT AN YCTAHOBMEHUSA HanMMyus n cre-
neHn TokcnyHoctn: OTL nnn xpoHndeckoro Tokcndeckoro aenctema (XT) Ha
TeCT-06beKTbl NPO6 BOAbI UMW OOHHbLIX OTMOXEHUIA, OTOOPaHHbIX Ha y4acTke,
roe npomsowrna YC, no cpaBHEHUKD C KOHTPOSbHbIM ydYacTKkOM (POHOBbLIM
CTBOPOM).

CTeneHb TOKCWMYHOCTU YCTaHaBNUBAOT TakKXKe MO KpaTHOCTU pas3basne-
HUS1 BbICOKOTOKCMYHOM NMpo6bl YNCTOM (HETOKCMYHOM) BOLOW A0 YCTPaHEHUS
TOKCUYHOCTW.

10.3.3 buoTtectnpoBaHme NpoBOAAT C MOMOLLBI OAHOIO UM HECKOSTbKNX
BbuoTtecToB B cooTBeTCTBMM C P 52.24.566 1 P 52.24.635, ncnonb3ys pasnuy-
Hble TECT-00BbEKTbI, HAaNpuUMep, gadHWI, LepuogadHUn, XmnpoHoMug, pbio.

10.3.4 [ns Bbibopa NpMOPUTETHBLIX TECT-00BHLEKTOB BaXHO UMETb U UC-
Nnosib30BaTh CBEAEHNA O KOMMOHEHTHOM COCTaBe 3arpsasHeHus B crnydvae YC,
BO3MOXHbIX NYTAX MuUrpauum npucytcTteyowmnx 3B B BOAHOM 0ObekTe, Tak
Kak OT cocTaBa 3arpssHeHusi n cBOUCTB 3B 3aBUCUT «MULLEHBb» N XapaKTep
HeraTMBHOIo BO34enCTBUS Ha rmgpobuoHToB (cm. 4.1). Hanpumep, ecniv 3B
HaxoguTCs B BOAHOMW Tosuwe, TO crnegyeTt NpoBOoAUTbL BMOTECTUpOBaHME Ha
AadoHMAaX unn LepuogadoHusx; ecnu B NPUOOHHbBIX COSX BOAbl — HA XUPOHO-
Muaax. PekomeHgyeTca Takke UCnonb3oBaTb OMOTECTbl Ha pblbax.

10.3.5 Ona 6uotectnpoBaHus B crydasax UC MOXHO Mcrnonb3oBaTb Kak
nabopaTopHylo KynbTypy akBapuyMHbIX pblbOK (Hanpumep, rynnu vnu ga-
HWO), TaK M NOBbLIX HEOONbLWNX PLIOOK, OTMAOBMEHHBIX B (POHOBOM y4yacTke
BOAHOro obbekra.

[MpenmyLiecTBOM NabopaTopHON KynbTypbl SABNSETCHA 3HaHWE ee 4YyB-
CTBUTESIbHOCTU K CTaHOapTHbIM TecT-BewectBaMm. OgHako B crnyyae Bble3fa
n3 nabopatopun He Bcerga yaaeTtcsa 3axBaTuTb ¢ cobon Ha mecto HC unu
aBapuu KynbTMBMpyembIX rynnu unn gaHno. [loatomy gonyckaeTca UCnosb-
3oBaTb AN 6uMOTecTMpoBaHUs PpbIOOK, OTNOBMNEHHBIX Ha POHOBOM CTBOpE
BOOHOro ob6bLekTa; npyn aTOM XenaTenbHOo KanmbposaTtb MX NO YyBCTBUTESb-
HOCTW Ha CTaHA4apTHOM TeCT-BellecTBe.
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10.3.6 buotectnposaHne gna ycradosneHna OTL vnun XTL npo6 npo-
BOOSAT NyTEM MOCTAHOBKM OCTPbIX (KPAaTKOBPEMEHHbIX) UM XPOHUYECKUX IKC-
nepMMeHTOB OOHOBpPEMEHHO Ha npobax ¢ yyactka YC u npobax ¢oHoBOro
(KOHTPOMBHOrO) yyacTka.

10.3.7 [Ins 3akntoyeHnss 06 onacHOCTU TOKCUMYECKOro 3arpsi3HeHust BOAbI
pekoMeHayeTCa UCNosb30oBaTh pesynbTaTbl OMOTECTUPOBAHUS:

- Ha gagHMaX B KpaTKoBpeMeHHOM (40 48 4) akcnepuMeHTe Mo TecT-
peakumn «BbPKMBAEMOCTb;

- Ha uepuogadHUSAX B KPaTKOBPEMEHHOM (00 24 4) UM XPOHUYECKOM
(oo 7-10 cyT) aKcnepuMeHTe Mo TECT-peakunsaM «BblKMBAEMOCTb» U «MNoLO0-
BUTOCTb»;

- Ha pblbax rynnu B KpaTKOBPEMEHHOM 3KcnepuMeHTe (0o 96 4) no TecT-
peakunmn «BbPKMBAEMOCTb».

[MokazaTenem TOKCUYHOCTU NO TECT-peakunn «BbKMBAEMOCTb» SBMAeT-
ca rmbenb TecT-06BLEKTOB, MO TeCT-peakumn «nrogoBUTOCTb» - XapakTepu-
CTUKN pa3MHOXEHUS
P 52.24.566.

10.3.8 [Ana 3aknto4yeHnst 06 onacHOCTM TOKCUYECKOro 3arpA3HEHUst AOH-
HbIX OTNIOXEHUN pekoMeHAyeTCHa MCMNoNb3oBaTb pesynbTaTbl BuoTectTnpoBa-
HUS HA XMPOHOMUAAX B KpaTKOBPEMEHHOM (40 96 4) aKCnepuMeEHTE Mo TecT-
peakunmn «BbPKMBAEMOCTb»

PL 52.24.635.

10.3.9 3akntoveHne o6 onacHOCTM TOKCUYECKOro 3arpsa3HeEHNS AenatoT B
cny4yae obHapyxeHus OT[ nnu XT[ npob Boabl Uiiv AOHHbBIX OTNOXEHWUNA.

CornacHo cyulecTByolnM TpeboBaHnaM, nNpupogHas Boga He OOSKHA
okasblBaTb Tokcuyeckoro geuncteuma (XTO u Ttem ©Oonee OT[) Ha TecT-
00beKThI, Ucnonb3ayemble ans ouotectupoBanus [18]. Takue xe TpeboBaHnd
MO HanM4Ynlo NN OTCYTCTBUIO TOKCMYECKOro OENCTBUSA Ha TECT-00beKTbI Npu-
MEHUMbI N K LOHHbIM OTIIOXKEHUSIM.

10.3.10 Ecnu rmbenb TecT-06BHEKTOB HACTynaeT OYeHb ObICTPO - B nep-
Bble 5-8 4 nocne NOMeLLEHUS B BOAOY, YTO NPOUCXOOUT B Cryvyae €€ BbICOKOW
TOKCWMYHOCTU, TO OOMOSHUTENBHO NPOBOAAT BMOTECTUPOBAHME Ha cepun ee
pa3baBneHnin 3aBegoMO HETOKCUYHOW BoAoM (BOAOM C (POHOBOro CTBOpA
BOOHOro o0bekTa).

CTeneHb TOKCUMYHOCTW YCTaHaBMMBAKT B 3aBUCUMOCTU OT KPaTHOCTU
pasbaBneHnsa B buotecTte Ha uepunogadHUsX NO TECT - peakumn «BbhKUBae-
MOCTb>» W BblpaxaloT B enHMLax oCTpon neTtanbHon TokcuyHoctn (ELQ OJIT).

PekomeHayemas kpaTHocTb pas3baBneHus B cepum - 1:2; 1:10; 1:100;
1:1000. Haxopat kpaTHOCTb pasbaBreHus BoOAbl, NpyU KOTOpow nornbaet
50 % n 6onee TecT-06bekToB (UepuogadHMn ) B TedeHne 48 4. OTa kpat-
HOCTb pa3baBneHus npuHsaTa B kadectse E[l OJIT [19]. [Ina oueHKn kayecTBa
BOAbl UCMONbL3YKT paHrKn Knaccudukauuu, pekomeHgyemble EBponenckum
Corosom (EC) [20], [21], a nmeHHO, npu oueHke ogHa E[l OJIT kadecTtBO BOAbI
cuntaetcsa nnoxmm, donee ogHon El OJIT — o4eHb NNOoxum. OTO COOTBET-
CTBYET HauxyaLlnMM Kraccam 1 KaTeropusim Kkadectsa BoAbl NO BCEM UCMOSb-
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syembim B EC nokasaTtenam (cootBetctByeT IV 1 V knaccam, 6-1 u 7-n kaTte-
ropusim Kadectsa BoAbl).

10.3.11 [Ins oueHKM OOSNITOBPEMEHHbLIX NOCNeACTBUN 3arps3HEHNST BaX-
Hbl pe3ynbTaTbl OMOTEeCcTUpoBaHMA pbibax (opraHnamMax-npeacraBUTeENsax
BbICLLNX TPO(PUYECKMX 3BEHLEB BOAHOW 3KOCUCTEMbI), B YAaCTHOCTMU, HA Npu-
poaHbIX nonynauusx. B aTtom crnyyae MoxHO 6yaeT no pesynbtatam buote-
CTUPOBAHUSA OPUEHTUPOBOYHO MPOrHO3NPOBaATb BNUSAHUE PaKTUYeCKoro 3a-
rPSASHEHHOCTU Ha AarnbHEeNnLWyo cyabby aTuX BUOOB B BOAHOM OObEKTE.

MOPOOMOHTBI C KOPOTKUM XXM3HEHHBIM LIMKNOM (gadHuu, uepunogadHmun,
KonospaTtkn, MHpy30pnn) OOBOSMLHO BLICTPO aganTUPYKOTCS U BOCCTaHaBNU-
BalOT YMCITIEHHOCTb MNOCSIe TOKCMYEeCKOro Bo3aencTens. MicnonbsoBaTb NX OnNs
3TON Lenu HeuenecoobpasHo.

10.3.12 Hannune TOKCUYHOCTM Npu DNOTECTUPOBAHUU ABMSIETCA NMPU3Ha-
KOM 3KONormyeckoro Hebnarononyyusi BCneaCcTBUE TOKCMYECKOro 3arpsisHe-
HUS BOAHOM 3KocucTembl. 1o ero pesynbTataMm MOXHO CyOuUTb O CTeneHu
aKosiorm4yeckoro Hebnarononyyma BOAHOrO OObEKTa UMM ero ydacrtka (Cm.
pasgen 11).

11 BbisiBNneHne COCTOSIHUA IKOSNIOrM4ecKoro Heénaronony4ms

11.1 O6wume nonoxeHus

CornacHo crnoxusliencs B P® npakTnke oxpaHbl OKpyxarollen cpeabl 1
MOHUTOPWHra BblAENEHO HECKOSNbKO CTerneHen COCTOSHUS Hebnarononyyus
SKOCUCTEM: 3KONOrnm4yeckoe HanpsXeHue, YpesBbldanHas aKorornyeckas cu-
Tyauusa (3KONOrmyeckum Kpusuc) n akonornyeckoe beacrtsue [2]. B HacTos-
LWMX peKoOMeHOauMaX pacCMOTPEeHbl KparHue MPOSABMNEHUS SKOOrMy4eckoro
Hebnarononyyus: YypessblyanHasa aKorormyeckasa cuTyauus u aKonornyeckoe
GeacTteue Kak Hambonee onacHble BapmaHTbl pa3suTus cobblitnin npu YC.

K uncny npoueccoB, NpMBOAALLNX K 9KONOrM4YeckoMy Hebnaronony4dmto
BOOHOW 3KOCUCTEMbI, OTHOCATCS:

- 3arpsi3HeHne BoAbl, JOHHbIX OTNOXEHU, HakonneHne 3B B ruapodbuon-
Tax;

- TOKCUKO(UKaUMA — 3arpsi3HEHME TOKCUYHBIMU XMMWYECKUMWN BeLLe-
CTBaMW BOAbl, AOHHbIX OTFOXEHUIA N TOPOONOHTOB;

- HakomnneHne TOKCUKAHTOB B [OHHbIX OTMOXEHUSX B pesynbraTte oca-
XOEHUS B3BELLEHHbIX YacTuL M UHTEHCUBHOIO ocagkoobpasoBaHus;

- BTOPWYHOE 3arpsi3HeHWe B CBSA3M C OCaAKOHAKOMMEHMEM N MaCCOBbLIM
OTMUPAHUEM CUHE3ENEHbIX BOAOPOCNEN NPU «LIBETEHUN;

- obuwee yxyauweHne kKadecTBa BOAbl M OOHHbIX OCAAKOB Kak cpenpbl
obutaHus rmgpobUOHTOB;

- BO3MOXHble COBUMM BUOreOXMMUYECKMX LIMKIOB B 3KOCUCTEME, NPEX-
e BCEero LMKNoB BMOreHHbIX 3f1eMEHTOB.
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CnepctBneM 9TUX HeraTMBHbBIX MPOLECCOB, BbI3BAHHbLIX Pa3fUYHbLIMU
NpUYMHaAMM KaK MNPUPOAHOrO TakK W TEeXHOreHHOro Xapakrtepa, SABnseTcs
HapylleHne TpoUYEeCcKNX U MHbIX B3aMMOCBHA3EN B BOAHOW 3KOCUCTEME,
HapylleHne npoLeccoB CaMOOYULLIEHUS,, W3MEHEHWE  OKUCINUTENbHO-
BOCCTAHOBUTENbHON OOCTAHOBKW, HapylLUeHWe ra3oBOro pexuma, B T.4. Je-
duunT Knucnopona, HakonsieHne cepoBodopoda B NPUAOHHBLIX CNOSX BOAbI,
obpasoBaHMe «MeTaHOBbIX 30H» WU Ap.

Kpome nepeuvncrneHHbIX UMelT 3HayYyeHne n gpyrme npoueccbl U akTto-
pbl, CBA3aHHbIE C OCOBEHHOCTSAIMU IKOCUCTEMbI KaXX4oro BOAHOIO0 obbekTa U
XapakTepoM aHTPONOreHHOro BO34enNCTBUS.

Hanbonee BaxHble XapakTepUCTUKKU, yKasblBalolMe Ha COCTOSIHME KO-
nornyeckoro Hebnarononyyns BogHOro obbekta, MoOryT ObITb NONyYeHbl Ha
OCHOBE MCMNOSb30BaHUSA OaHHbIX HAbMOOEHUN MO XUMUYECKUM U Bruonornde-
CKUM (rMapoOnonorndyeckum n TOKCUKOSTOrM4eckuM) nokasartenam. Hacte Ta-
KX XapaKTepucTuK 1 napameTpoB Oblna onpegerieHa B Ka4ecTBe Kputepuen
BbISIBIIEHNA 30H 3aKosiornyeckoro 6enctenda Ha tepputopumn PO [2], gononHe-
Ha n anpobupoBaHa HaMu Ha psae BOAHbIX OOBLEKTOB, YTO N MO3BONUIIO pe-
KOMeHA0BaTb UX AN UCMOMb30BaHWS B MPaKTUKE MOHUTOPUHrA.

11.2 MpuHUMNBI OLEHKN 3KONOrM4yeckoro Hebnaronony4msi BOgHbIX
001BLEeKTOB

11.2.1 OueHka No XMMMYECKUM nokasaTensam

MeToandecknin nogxon paspabotaH Ha OCHOBE UCCregOBaHUM U OLEHOK
COCTOSIHMS 3Konormyeckoro Grarononyyns BOAHbIX 06bekToB [22], [23] C
ydeTom [19], [21], [24].

11.2.1.1 OueHKy NpoBOAAT MO OCHOBHbLIM N AOMOSHUTENbHBLIM NoKasaTte-
NAM KOHUeHTpaumin 3B, BbISBNEHHbIX MPY XMMUYECKOM aHanuse BoAbl B 30HE
YC. MNpu 9TOM yunTbIBaOT UX COAEPXKAHNE N HAKOMSIEHNE B AOHHbIX OT/IOXe-
HUAX N rMapobnoHTax (Tabnuua b).

11.2.1.2 B kKadecTBe OCHOBHbIX MOKa3aTernien MWCrosnb3ylT B MNEepBYH
oyepenb ocTpoTokcnyHble 3B 1 n 2 KO, a Takke KOHTponvpyemble npuopu-
TeTHble 3B 3 1 4 KO (taxenble metannbl, HOMP, deHonbl, CMAB n gpyrue
HOpMUpYyeMble BeLLecTBa).

11.2.1.3 K yucny AononHUTernbHbIX nokasatenen XMMmM4ecKkoro cocraBa
BOAbl OTHOCAT pacTBOPEHHbIN kucnopon, pH, BIK, a Takke ceBegeHus o gu-
3MYEeCKNX CBOMCTBaxX BoAbl (3anax, Hanmyume nneHkun).

Pan pononHutenbHbix nokasatenen (XMK sogbl U gp.) No3BOSsieT Cy-
AUTb O 3arpA3HeHHOCTM Ha yyacTtke HC no peTpocnekTMBHOW MHopMaumn,
MCMNOSNb3YH KPATHOCTb NPEBbLILEHUS UX CPeOHUX 3HAaYEeHUN B BOOE U OOHHbIX
OTNOXEHNAX POHOBOro CTBOPA.
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11.2.1.4 [Ina aHanu3a HaKoMMIeHUs TOKCUYHbIX 3BY B JOHHbIX OTIIOXe-
HUAX paccymUTbIBAOT KO3ppUUneHT JOoHHOM akkymynsauum KOA no dop-
Mmyrne

K,D,A = CIJ,.O./CBO,ElbI ) (9)

raoe Cpo— KOHUEHTpauus BelecTBa B AOHHbLIX OTIIOXEHUNAX;

Ceons — KOHLUEHTpAUNA BelecTBa B BoAe.

KOA BbipaxatoT Kak Nga x10 ** | rae ng. — noboe uncneHHoe 3HaueHme
YaCTHOro OT AeSIeHUS KOHUEHTpauunh B OOHHbIX OTIOXEHUAX Ha KOHUEHTpa-
uuuM B BOJe.

11.2.1.5 O6paboTKy peTpoCneKTUBHOM U MOSTyYEHHOM NPU BbINOSTHEHUM
paboTt B crniydae YC rugpoxumMmyeckon MHgopmaumm npoBOAAT COBMECTHO,
ncnonb3ysa pekomeHgaumm [2]. O6paboTky NpoBOAAT nocrenoBaTenbHO AN
KaXkgoro cTeopa.

11.2.1.6 Kputepun BbISIBNEHUA COCTOSIHUA 3SKOSormyeckoro 6eacrteus
npuBegeHbl B Tabnuue 5.

Tabnuuyab- KpMTepMVI BbISIBIIEHUSI COCTOSAHUS 3Konornvyeckoro 6eacrems
no XMMNYECKUM MNMoKasaTesiamM

Jkonorn4yeckoe dbeacrtene OTHOCUTENBHO YOOBNETBOPUTENBHOE
COCTOsIHMNE
O6bekT MapameTpsl Knacc KBY MapameTpsl Knacc KB
aHanusa COCTOSAHUSA COCTOSIHUSA
OcCHOBHbIE NoKasaTenu
KoHueHTpa- | lNpeBblweHne Knacc KB V-V, MNpeBbiweHne Knacc KB I- Il, Bo-
umm B Boge | MAOK: gns Be- | Boga "rpasHas” — | MOK: gns  Be- | ga "yCnoBHO 4u-
Bewects 1- | wectB 1-2 KO "9KCTpeManbHO LecTB ctasa"- "cnabo 3a-
2 KOwuu34 B 5 n Gonee | rpasHasn” 1-2 KO go 3 pas; | rpsasHeHHasa"
KO pas; 3-4 KO po 10
3-4 KO B 50 un pas
bonee pa3s
KoHueHTpa- | YBenunveHne no | Knacc KB 1V-V, YBenunyenme no | Knacc KB I- II, Bo-
UMM B BOAE | CPaBHEHUIO C | Boga "rpsisHaa” — | cpaBHEHUIO C | fa "yCnoBHO 4u-
BewecTB 1- | POHOBbIM CTBO- | "3KCTpeEManbHO doHOBbIM CTBO- | cTas"- "cnabo 3a-
2 KO un 34 | pom pgna Be-|rpasHas” pomM Ong  Be- | rpdA3HeHHas"
KO wects 1-2 KO - uecTB
B 5 mn Oonee 1-2 KO po 3 pas;
pa3; ana Be- 3-4 KO po 10
wectB 3-4 KO - pa3
B 50 n 6Gonee
pa3

D Pacuernt KJIA nemaroT ToabKO Aj1s TOKCHUHBIX 3B 1-2 KO.
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3konormnyeckoe beacreue

OTHOCUTENBHO yaoBNETBOPUTESIbBHOE

COCTOSIHNe
ObbekT MapameTpsbl Knacc KBY MapameTpbl Knacc KB
aHanmsa COCTOSIHUSA COCTOSIHUSA

KOA B OoH- | bonee Knacc KB V-V, MeHee Knacc KB I- 1l, Bo-
HbIX  OTMO- | Nga?x10* BOAa "rps3Has” — | Nga2x 10° na  "YyCrOBHO  uM-
XEHUAX Be- "aKCcTpemarsribHo crasa"- "cnabo 3a-

wecte 1 n 2 rpsasHaga” rpA3HeHHasa"

KO
[ononHuTenbHbIE NokasaTenu®

BIMKs, 40 Knacc KB V-V, 2,0 Knacc KB I- 1l, Bo-
mr O, /om® n bonee Boda "rpsisHasa” — Aa "yCrioBHO 4u-
"aKCTpEemanbHoO crtasa"- "cnabo 3a-

rpsasHaga” rpsa3HeHHasa"
PacTtBopeH- | 2 1 MeHee Knacc KB V-V, 4-6 Knacc KB I- 1l, Bo-
HbIn B BOAeE BoAa "rpaAsHaa’” — ha "YyCnoBHO 4u-
Kucropoga, "aKCTpemanbHoO crtasa"- "cnabo 3a-

mr O, /am® rpsasHag" rpsa3HeHHasn"
pH Boabl Menee 4,0; Knacc KB V-V, 6,5-8,5 Knacc KB I- 1l, Bo-
bonee 9,7 BoAa '"rpasHaga” — ha "YyCnoBHO 4u-
"aKCTpEemanbHoO crtasa"- "cnabo 3a-

rpsasHaga” rpsa3HeHHasa"
MneHka Ha | CnnowHas Knacc KB V-V, Knacc KB I- 1l, Bo-
NnoBepXHO- TeMHas nneHka; | Boga "rpasHasa” — | OTcytcTBme ha "yCnoBHO 4u-
CTU BOAbI NnoKpbITUE No- "aKCTpemanbHoO NIeHKn crtasa"- "cnabo 3a-

BEPXHOCTU Ha rpsasHas’ rpsas3HeHHana"

nrowaan 2 KM
n 6onee npwu
obo3pnmon
nnowaau bonee
6 km?

1;) Mo PO 52.24.643

NIOXXEHUSIX Ha KOHLIEHTPaLuK B Boze.
® Mo kputepusim B3 no [6].

Nkga — noboe YMCneHHoe 3Ha4YeHne YacTHOro OT AeneHns KOHLleHTpaLlMVI B OOHHbIX OT-

Ha ocHoBaHuKn kputepmes Tabnuubl 5 No ogHomy 1 6ornee nokasaTensam
yCTaHaBNMBaOT COCTOsIHME 3Konornyeckoro 6eaCTBus UnmM ero oTCyTCTBUE.
Cnenyet OTMETUTb, YTO B pside CrydyaeB MNpu OTHOCUTENbHO YOOBETBOPU-
TeNbHOM KayecCcTBe BOAbl OTMeYatoTcs BbliCokMe rnokasatenu KOA, 4To ykasbl-
BaeT Ha 3arpsaA3HeHne AOHHbIX OTMAOXEHUA U rTMAPOOMOHTOB, T.€. HA Hanun4ne

NPU3HaKOB 3KOJ10T'M4eCKOro He6narononyl-||/|;|.

11.2.2 OueHka No BUONorMYecknM rnokasaTensm

11.2.2.1 BbigBNeHMEe COCTOAHUSI 3KONOrMYeCcKoro Hebnarononyyus npu

UCwn OLEeHKY ero cteneHn npoBoOAT:
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- MO rMApPoOMNOSIOrNYECKUM OaHHbBIM, XapakTepusyrLWnMM U3MEHEHNS CO-
CTOSIHMS COOBLECTB BOAHbLIX OpraHM3MoB (COUTONMAHKTOHA, 300MMaHKTOHA,
nepndunToHa, Makpo300beHToca) Ha y4acTke Bcneacteume YC;

- NO JaHHbIM MHTErparbHbIX NokasaTtenen COCTOSAHUS BOOHOW 9KOCUCTE-
Mbl.

11.2.2.2 Tpn ncnonb3oBaHUM rMapoBMONOrMYeckux nokasaTenen AaH-
Hble, XapakTepusylowmne Bce HeraTuBHble npouecchbl npu YC (nepeyuncrneH-
Hble B 11.1), oueHMBalOT corfiacHo Tabnuuam 6, 7 1 yCcTaHaBnNMBalT Hanu-
Yme NPU3HAKOB Ype3BblYaMHOM IKONOMMYECKOM CUTyauUn MU SKOSTIOMMYECKOoro
oencrteuA.

[MpuBeaeHHble B Tabnuuax 6, 7 napaMmeTpbl XapakTepuayT COCTOSIHME
coobLecTB (puTonNMaHKTOHa, 300MNMaHKTOHa, nepuuToHa, Makpo3o0beHTo-
ca. OTHOCUTENbLHO YOOBIETBOPUTENBHOE COCTOSIHME BKMOYAET eCTeCTBEH-
HOe ANns Kaxgoro 6uoTtona 3KOCUCTEMbI COCTOSIHME C YY4ETOM CE30HHbIX LIMK-
NOB MX pasBUTUSA, pernctpmpyemblix Ha MOMeHT UC B «(dOHOBbIX» y4acTKax
BogHOro obbekta. Kpome TOro, napameTpbl OTHOCUTESIbHO YOOBMETBOPU-
TENbHOrO COCTOSAHMS COOOLLECTB BOAHLIX OpraHM3MOB ONpeaensitoT rno co-
GpaHHOW PEeTPOCNEKTUBHOM rmapobuonornyeckon mHpopmaumm, ecnu Tako-
Bas UMeeTcs.

11.2.2.3 'amMeHeHna NHTerparnbHbIX nokasaTenen. Hannyma TOKCUYHOCTU
npn 6UOTECTMPOBAHMM NPUPOLAHON BOAbI M AOHHbLIX OTIIOXEHUN, BENUYUHE
NHOEeKca camoounweHns — camoaarpsdHeHust (A/R), HanpaBfieHHOCTU MeTa-
6onnama 6uoueHo3a, ykasblBaloLlMe Ha COCTOSIHME, COOTBETCTBYIOLLEE IKO-
normyeckomy 0eAcTBUMIO, XapakKTEpPU3YTCA KONMMYECTBEHHbIMU MapameTpa-
MW, NpUBeAEHHbIMU B Tabnuue 8.
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Tabnwuuyab6 - MNapameTpbl U KPUTEPUUN BbISBNEHNS Ype3BblYaNHONW SKOMNMOrMYECKON cUTyaumm no G1Monornyecknum

nokKkasaTtendam 3arpAa3HeHHOCTU

O6bekT [MapameTp COCTOAHUSA
nccnenoBaHus UpesBblyanHasa akonorndeckas cutyaums OTHOCUTENBHO YOOBETBOPUTENBHOE
XapakTepuctmka HeraTuBHbIX 13- NC; N T-Y%; BU, 6ann; | Xapaktepuctuka ygo- NC; NT-Y%; BU, b6ann;
MEHEeHUN cocTossHUSA cooblecTtBa | knacc KB BNeTBOpUTENBHOrO COo- | knacc KB
CTOSAHUS
duntonnaHkToH | [NeHKa cnHe-3eneHbIX BOAOPOC- NC cB. 2,500 3,5 EctecTtBeHHOE pa3Bu- NC po 2,5 Bkntoy.;
nen; Nnpsian HUTYaTbIX BOAOPOC- BKIHOY.; Tne coobLlecTBa; He- knacc KB I- Il, Boga
newv; eANHNYHbIE 3K3emnnapbl Apy- | krnacc KB I, HapyLleHHble Ce30HHble | "YyCMOBHO YncTtasa”-"cnabo
rMx rpynn BOOOPOCNEN. BoAa "3arpasHeHHas" LIMKIbl Pa3BUTUA. 3arpasHeHHas"
MepudunToH lMosiBneHne cnunanctbix obpacTta- NC cB. 2,500 3,5 EctecTtBeHHOE pa3Bu- NC po 2,5 Bkntoy.;
HWI N3 rpnbkos, bakTepun, Kono- BKIHOM.; Tne coobLlecTBa; He- knacc KB |- Il, Boaa
HUarnbHbIX (POPM MHAY30PUNA. knacc KB 11, HapyLUeHHble Ce30HHbIe | "yCroBHO yMcTas”-"cnabo
BoAa "3arpasHeHHas" LIMKIbl Pa3BUTUA. 3arpasHeHHas"
300MNaHKToH Hwu3kasa uncnenHoctb n manoe sun- | C ¢B.2,5 oo 3,5 EctecTtBeHHOE pas3Bu- NC no.2,5 Bkntou.;
A0BOe pa3Hoobpasne no cpaBHe- BKJTHOM.; Tne coobLlecTBa; He- knacc KB I- Il, Boga
HUIO C eCTECTBEHHbIM pa3BUTUEM knacc KB 11, HapyLLEeHHble CE30HHbIE | "yCNOBHO YncTasn"-"cnabo
BoAa "3arpa3HeHHas" LMKITbl pa3BUTUS. 3arps3HeHHasa"
Makpo3oobeHToc | Huakas yncneHHocTb n manoe Bu- | M-y cB. 50 go 70 EctecTtBeHHOE pa3Bu- NT-Yor0 go50 Bknwou.;
A0oBOe pa3Hoobpasne no cpaBHe- BKJTHOM.; TMe coobuiecTBa; He- BU5-10
HUIO C €CTECTBEHHbIM Pa3BUTUEM bW 3-4; HapyLLeHHble ce30HHble | krnacc KB I- 1I, Boga
WUnu nepexoq Ha JOMUHUPOBaHMe knacc KB Ill, Boga "3a- LMKITbl pa3BuUTUS. "yCcrnoBHO yucrtaa“-"cnabo
onuroxeTt rpsa3HeHHana" 3arpsasHeHHasa"
NxTnodpayHa YacTble cnydan maccoBou rnbenu EctecTtBeHHOE pasBu-

pbIB; CHWXKEeHWEe pbiboNPOaYKTUB-
HOCTW; CHWXXEHME OOMNN LEHHbIX U
penkux Buaos; 3aboneBaemMocTb
XPOHUYECKMUM TOKCMKO30M A0 50 %

TMme I/IXTI/IO(bayH bl

MpumevyaHne — KB —kayectBa Boabl (no [21]); UC — nHaekc canpobHocTn no MNaHTne u bykky; U IM-Y — ungekc NyaHanta-Yutnes;
BU — 6uoTtnyecknin nigekc Byameuca. [podepk o3Ha4YaeT, YTO XxapakTepuUCTMKa He OLeHMBaETCS.
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Tabnwuuya?7-NapameTpbl 1 KPUTEPUN BbISIBIEHUSI COCTOSIHUSA 3KOrornyeckoro 6eacTemsi no GUONOrMYeckum noka-

3aTtensdm 3arpAa3HeHHOCTU

Ob6bekT [MapameTp CoCTOAHNS
nccnepo- QKonormyeckoro 6eacTems OTHOCUTENBHO YO0BNETBOPUTENBHOIO
BaHUA Xapaktepuctuka HeratueHbix uame- | UIC; U T-Y, %; BU, 6ann; | Xapaktepuctuka yao- NC; NT-Y,%; B, 6ann;
HEHW COCTOAHMA coobLLecTBa knacc KB BIIETBOPUTENBHOIO CO- knacc KB
CTOSAHNSA
duTo- OTcyTcTBME BOOOPOCNEN U eau- NC cB. 3,5; EctecTtBeHHOe pa3su- | NC go 2,5 Bkntoy.;
MMNaHKTOH HUYHbIE 3K3eMNNAPbI knacc KB V-V, Tne coobullecTBa; He- knacc KB I- Il, Boga "ycnoBHo
Boaa "rpasHasa’ — HapyLUEeHHble Ce30H- yucrtas”-"cnabo 3arpsa3HeH-
"3KCTpemMarnbHO rpgasHas” | Hble LUWKMbl pa3BuUTu Haga"
Mepudun- OTtcyTtcTBME ob6pacTaHnin, NoaBoAa- NC cB. 3,5; EctecTtBeHHOe pa3su- | NC go 2,5 Bkntoy.;
TOH Hble cybCcTpaThl MOKPbITLI BE3XN3- knacc KB V-V, Tne coobulecTBa; He- knacc KB I- Il, Boga "ycnoBHo
HEHHbIMW HareTamMmn HeecTeCTBEeH- Boda "rpasHasn’ — HapyLUEeHHble CEe30H- yuctas"-"cnabo 3arpsa3HeH-
HOW OKpacKW. "3KCTpemMarnbHO rpgasHas’ | Hble LKUKMbl pa3BuUTu Haga"
3oonnaHk- | OTcyTCTBME OpraHM3MoB Unu eau- NC cB. 3,5; EctecTtBeHHOe pa3su- | NC go 2,5 Bkntoy.;
TOH HUYHbIE 9K3EeEMNNAPLI knacc KB V-V, Tne coobulecTBa; He- knacc KB I- I, Boga "ycrnoBHoO
BoAa 'rpaAsHaa’” — HapyLLIEeHHble Ce30H- ynctaa"-"cnabo sarpA3HeH-
"aKCTpeMarsnbHO rpasHasg” | Hble LUUKIbl pasBuTus Haqa"
Makpo3o- | OTcyTCTBME >XMBbIX OPraHN3MoB, NT-Yce. 70 go 100 EctectBeHHoe pa3sBn- | UT-Y ot 0 go 50 Bknou.;
obeHTOC OCTaTKN XUTUHOBLIX MOKPOBOB BKNtoY.; BU 0-2 Tne coobulecTBa; He- B 5 - 10;
HaceKOMbIX, OCTaTK1 pakoBuH Mor- | krnacc KB IV-V, HapyLLeHHble Ce30H- knacc KB I- I, Boga "ycros-
TNOCKOB. BoAa '"rpasHasa” — Hble UWKNbl pasBuTus HO yucTas" - "cnabo 3arpsas-
"3KCTpemarnbHo rpgsHaga’ HeHHaga"
Nxtnoda- | NcuyesHoBeHMe pbiD; CHMXKEHME EcTecTBEeHHOE pa3Bu-
yHa yNoBOB pbibbl; Npu3Haku 3abonesa- - TMe NXTnograyHsol -

€MOCTUN XPOHUYECKNM TOKCMKO30M
6onee yem y 50 % B ynosax.

MpumeyaHune — KB — kayectBo Bogbl (rno [21]); MIC — nngekc canpobHocTtn no MNanTtne n bykky; N I-Y — nngekc NyaHanta-Yntnes;
BW — 6notnyeckun nugekc Byameuca. MNpoyepk 03HavaeT, YTo XxapakTepPUCTUKa He OLlEHMBaEeTCS.
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T abnwuuya 8 - NapameTpbl 3konorndeckoro 6eacTBUS NO MHTErpanbHbIM
nokasartensam

Mokaszartenb [MapameTp CoCTOsAHMS
Jkonormn4yeckoe dbeacreune OTHOCUTENBHO YOOBMETBO-
pUTENBLHOE COCTOSIHME
TokcndHocTb Boabl npu | OTL npupogHon BoAb!: OtcytctBne OTA wnu XT[
6uoTectupoBaHun P Ha | - MBenb gadHuWii B TeueHue 48 | npupoaHoi Boabl Npy Gyo-

AadHusax, uepnogadHu- |4 Unn uepnogadHM B Tede- | TeCTUpOBaHUU
S1X, BOAOPOCNsX, pbldax | Hue 24 y;

- CHWKeHne KoaphduumeHTa
npupocTa YUCrEHHOCTU BOLO-

pocnewu;
- rmbenb pbib B Te4eHne 96 4
TOKCMYHOCTb OOHHbIX OT[ AOHHbIX OTNOXEHWUMN: OTcyTCcTBME  TOKCUYECKOro
OTNOXEeHUn nNpun brnote- | rMbenb XMpPOHOMUA B Te4YeHue | AencTBus nNpu GuotecTmpo-
cTvpoBaHuM? Ha xmpo- |24y BaHUN
HOMMAaxX
NHaekc camoouunLe- Menee 0,5 nnun 6onee 2,5 1,0
Hus/camo3sarpsi3HeHUs
(oTHOLWEHME NPOoAYKLMN K
AECTPYKLUMK)
HanpaBneHHOCTb MeTa- | QKOMOrnm4eckun unm metabo- | SKONOrm4eckmin Nnporpecc
6onmama 6roueHosa” NINYECKUN perpecc NN 9Konorndyeckme mogm-

doumkaumm

D BuinonHstoT no P 52.24.566.

2 BrinonHsitoT no PO 52.24.635.
® OnpepensioT no [15].

Y Onpegensitot no P[] 52.24.633.

11.2.2.4 Tlpn uncnonb3oBaHuUM GMOTECTUPOBAHUA NPUPOAHON BOAbl B
cnyyae ee BbICOKOW TOKCUYHOCTU rmbenb TECT-00BHEeKTOB MOXET NPOUCXOANTb
oYyeHb ObICTPO - B Nepsble 5-8 4 nocne nomelleHns B Bogy. B atom cnyyae
npoBoaAT GuoTecTnpoBaHne Ha cepun pasbasneHnin nNpobbl 3aBefOMO He-
TOKCUYHOM BOAOMK (BOAOW C POHOBOro CTBOpa BOAHOrO o6bekra) cornacHo
10.3.9. [aHHble BuoTecTUpoBaHUS MO KpaTHOCTU pa3baBneHns BoAbl MOXHO
MCNonb3oBaTbh ANA OLEHKM COCTOAHWW IKOMOrmM4yeckoro Hebnarononyyus
BOAHOro obbekTa unun ero yvyacTka cornacHo Ttabnuue 9.

Tabnunuya9 - OueHka COCTOSAHUS IKOSOrMYeCcKoro Hebnaronosny4ms Boa-
Horo obbekTa (ydactka) No AaHHbIM BMoTecTUpoBaHMsa B criydae pasbas-
NeHnst BbICOKOTOKCUYHbBIX Npob npupoaHon Boabl (Mo P 52.24.566)

CocTosiHne BogHoro obbekTa (ydacTka) Pesynbtat buotectnpoBaHnsa npob Bogbl
Bnaronony4Hoe Tokcmyeckoe aencTeme He 0b6HapYXeHO
Hebnaronony4Hoe O6HapyxeHo OT[], ycTpaHsiemoe npu pas-
(TOKCM4YeCKoe 3arpsi3HEHNE) basneHnn 1:2

UpesBblyanHaa akonorndeckas cutyauus O6HapyxeHo OT[, ycTpaHaemoe npu pas-
(cunbHOE TOKCMYECKOEe 3arpa3HeHne) 6asneHun ot 1:50 go 1:100
Jkonornyeckoe beacreme O6HapyxeHo OT[, ycTpaHsemoe npu pas-
(0YeHb CcMNbHOE TOKCUYeckoe 3arpsisHeHme) 6aBnennn 6onee yem 1:100
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11.2.2.5 CnegyeT nogyepkHyTb, YTO pPEKOMEHAyeMble XUMWYECKUEe W
Buonornyeckue MeTodbl U NoAxoAdbl MNpefHasHadeHbl ANS BbIABMAEHUS WU
OLEHKN COCTOSIHUSA M CTEeneHu aKonornyeckoro Hebnarononyyms. [Ansa Bbiss-
NeHns 30H SKOrornyeckoro Hebnarononyyus, yCTaHOBMEHHbIX 3aKoHona-
TernbHO, B COOTBETCTBUMN C [2] peKOMeHAOBaHO MCMNosb30oBaTh nokasatenu,

3aperncTpupoBaHHble 3a 2 1 6onee roga HabnoaeHuin®.

b BrisBnenue 30H 5KOJIOrHYECKOTO 6CI[CTBI/I$I HE€ pacCMaTprUBACTCA B HACTOAINX PEKOMEHOANAX.
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NMpunoxeHune A
(cnpaBoyHoOE)

JKonornyeckas onacHOCTb U 3KONTOrM4YeCKumn PUCK

KoHuenuus aHanusa n oueHkn akonoruyeckon onacHoctn (30) mn ako-
noruyeckoro pucka (OP) - cpaBHUTENBHO HOBasa obnactb Hayku 06 OKpyxa-
towen cpege. Hanbonee paspabotaHa, 4aBHO UCNONbL3YeTCs B UHAYCTPU-
anbHO pasBUTbIX CTpaHaxX M aKTUBHO  COBEPLUEHCTBYETCS METOO0S0rus
OLIEHKN TEXHOSOrMYeckKoro u MeauLmMHCKOro puckoB [24], Torga Kak Metoau-
KO-meTogonornyeckne npuHumnbl oueHkn 30 m OP HeaocTaTOYHO YeTKO
cthopMynmnpoBaHbl.

MoHaTna 30 n OP TpakTyloT NO pa3HOMY: OT BEPOSATHOCTU HACTynre-
HUS onacHoro cobbiTUs 0O BENUYUHbI BO3MOXHOMO yuwepba wunm notepb
(Hanpumep, B pesynbTate CTUXMMHbIX BencteBun). Ha npaktuke oueHka OP
Ha OCHOBE BEPOSTHOCTHOrO noaxofa 3aTpydHeHa M3-3a HeonpeaeneHHOCTH
9KOHOMMYECKNX MPOrHO30B, CBA3aHHbIX C aHTPOMOreHHOW Harpy3kown, Henors-
HOTbl MHPOPMALIMK, HEBO3MOXXHOCTU NONy4nuTb N 06paboTaTe BeCb ee NOTOK
B cucteMe GuoTa-okpyxawwasa cpefa-denosek. O4yeBUOHO MOITOMY 4aACTO
CUHOHMMaMn OP BbICTYNalT 3KOMOrMyeckasd OMnacHOCTb, 3KONOrMYecKun
ywepO, akonormyeckoe Hebnaronony4ue.

Hanbonee npuemnembiMm 1 nonHeiM onpegeneHnem 30 B KOHTEKCTE
MOHUTOPUHIra BOAHbIX PECYPCOB NpeacTaBnseTca onpegeneHne noHatus 30
KakK yrpo3sbl HeraTMBHbIX U3MEHEHUN IKOCUCTEMbl BOOHOrO0 ob6bekTa BMoTb
A0 JerpajaumMm M NoTeEpPU €ro Kak pecypca BCreacTBME aHTPOMOreHHOoro
Bo3genctems. C gpyron CTOPOHbI, QP — 9TO BEpOSATHOCTb HACTYMNSEeHUs
HeraTMBHbIX COOLITUI, XapaKTepucTuka OnacHOCTM AN CYLLEeCTBOBaHUA U
YHKUMOHNPOBAHUS 3KOCUCTEM, «MEPa 3KONOrM4eckon onacHocTu» [5].

B HacToswee Bpems ana PP oueHka 30 ans BogHbIX 06bLEKTOB, SBMSA-
€TCs BecbMa akTyarnbHOM 3agaden, B CBSA3M C NOCTOSAHHbLIM POCTOM aHTPO-
MOreHHOM Harpy3ku Ha BOAHblE OOBLEKTbI, CHWXEHWEM WU NoTepen Ux Xo-
391MCTBEHHOIO 3Ha4YeHUsa B pesySibTaTe TEXHOreHHOro 3arpsi3HEHUs U UCTO-
LLIeHNs BOAHbIX pecypcoB. Taknum obpasom, B PP Ha nepBoe MeCTO BbIXOAUT
HeobXoaAMMOCTb pa3paboTKM N UCMOSNb30BaHUA MPaKTUYECKUX MOAXO0O0B K
oueHke Q0 3arpsi3HEHUs BOAHbIX OOBLEKTOB, MPW 3TOM [flaBHble YCUNUS
AOIKHbI ObITb HanpaBneHbl Ha oueHKy 0 3arpsA3HeHNs TOKCUYHbIMU U OCO-
60 onacHbIMU XMMUYECKNMM BELLLECTBAMU - TOKCUYECKOro 3arpsi3HEHUS.

[ns npakTuKM LEHHOCTb NPEeACTaBnsOT KOMIMYECTBEHHbIE METOoAbl U
noaxodbl K OLEHKE onacHOCTU 3arpsisHeHusi. MoryT 6bITb MCNONb30BaHbI ca-
Mbl€ pa3Hble pacyeTbl MO nNapamMeTpaMm XMMUYECKMX U BMONOrMYecKnx noka-
3aTenen CoCTosAHUS BOAHOW 9KOCUCTEMBI.

Ona oueHkn 30 MO XMMUYECKUM MoKasaTesisiM MOryT MUCNOfb30BaTbCS
napamMeTpbl BO3OENCTBUS HA 3KOCUCTEMY: CTEMEHb MPEBbLILLEHNS HOPMUPYe-
MbIX BEMNYNH KOHLEeHTpauu 3B B BoAe M JOHHbBIX OTNIOXEHUSX, 4ONYCTUMbIE

29



P 52.24. 756 - 2011

N KPUTUYECKME aHTPOMOreHHble Harpy3ku (BblpaXXeHHble B KOHUEHTpauusx
3B, B TOM uncne TOKCUYHbIX MU OnacHbIX Ana 6uoTbl), cogep)kaHne onacHbIX
3B B npombICcnoBbIX BUAax pbid v T.4.

Ons oueHkn 30 no Guonormyecknm nokasaTenam MoryT UCnosfb30BaThb-
CA pasfnYHble XapaKTEPUCTUKN OTKNMUKA DMOTUYECKON KOMMOHEHTbI BOAHOM
3KOCUCTEMbI HA BO3AENCTBUE: CTEMNEHb HEraTUBHbIX U3MEHEHW B COCTOSIHUN
coobLLeCcTB BOAHbLIX OPraHM3MoB, YMEHbLUEHWE YUCIEHHOCTM N Buomacchl
nonynsaummn, CHUXeHne bruopasHoobpasms 1 ynpoLueHme Tpopnyeckomn CTpyk-
TYpbl, YTHETEHME Pa3BUTUSA obuTaTenen YUCTbIX BOA, MOSIBNIEHWE TOKCU4Ye-
CKMX CBOWCTB B KOMIMOHEHTaX BOAHOW 3KOCUCTEMBbI (BOAE, OOHHLIX OTMOXe-
HWAX), HakonseHMe onacHbix 3B B BOAHOW BuoTe n ap.

Pan nokaszatenen 30 4aBNAKOTCA KOMMMEKCHbIMW, BKNHOYAKOLWMMM Kak
XUMWYECKUN, Tak U OBMONOrmM4yeckMn aHanmabl. OTO MoKa3aTenu CTerneHu
TPOGHOCTN MO coaepKaHMo BMOreHHbIX BELLECTB U Pa3BUTUIO (PUTOMNSTAHKTO-
Ha, cogepxaHunto 3B B BogHoM 6GuoTte. NokasaTenn TOKCUYHOCTU nNpu buoTe-
CTUPOBaHMM MO TEXHUKE aHanmn3a ABNATCA 6GUONOrM4ecknmMm, HO NO CMbICIY
BN3KN K XUMUYECKMM, TaK Kak OHW, Hapsigy C XMMUYECKUM aHanusom, AatoT
XapaKkTepuUCTUKy BO3ENCTBUS.

Kak nokasblBaeT npaktuka moHutopuHra NBC B cucteme Pocrugpomera,
B HacTosllee Bpemsi Ha BONbLUMHCTBE NOBEPXHOCTHLIX BOAHbLIX 06bekToB PP
HOpPMAaTUBLI Ka4ecTBa BOAbl MO pa3HbIM Noka3aTenam KayecTBa BOAbl - Cpe-
HEerogoBbIM KOHLEHTpaumnam (U no MegmaHam KOHUEHTpaunin) NpeBbILUEHbI
B HECKOJSIbKO pas3s, a Ha HeKOTOpPbIX BOAHbLIX OObEKTax PErmcTpupyroTcsa cny-
Yau npesbIlWeHNs B AeCATKN pa3 — 0o yposHA B3 n OB3 [22], [25], [26], [27].
CornacHo nogxogy [22], [23], cocTosiHME Takux BOAHbIX 0O6beKToB ByaeT co-
OTBETCTBOBATb KPU3UCHOW U KaTacTpoduyeckon cteneHun 30.
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MpunoxeHune b
(cnpaBoyHoe)

OnacHOCTb 3arpsA3HAOLWUX BewecTB AN1A rmapoouoHTOB

[Ns OueHKn BNMSHNA 3arps3HEHNS Ha BOAHbIe OpraHu3Mbl B criydae YC
BeCbMa BakHO€ 3HayeHue umeeT cTabunbHoCcTb 3B B BOOHOM cpefe, xapak-
TEep M CKOPOCTb TpaHcopmMmauum, Murpaums nx B arieMeHTax BOOAHOM 3KOCU-
CTEMBbI.

Mo aTnm kputepusm 3B nogpasgensto Ha:

- cTabunbHble, MPaKTUYECKN HEe TpaHCOPMUpPYOLWNECs B BOOHOW cpeae
(Hanpumep, xropuabl, MOHbI HATPUSA);

- HecTabunbHble (HEyCTOM4YMBbLIE), KOTOpPbIE B pe3ynbTtaTte buogerpana-
UMM MoryT obpasoBbiBaTb 60siee TOKCUYHbIE NPOAYKThI (Hanpumep, eHonNbI
npu BMOXMMUYECKOM OKUCHEeHUM obpasytoT Oonee TOKCUYHbIE MPOAYKTbl —
XWUHOHbI).

CKopocTb TpaHcdopmaunn, metabonmama n geToKCUKauum CyLeCTBEH-
HO 3aBUCUT OT TeMnepaTypbl BOOHOW cpeabl. Yem Bbilwe TemnepaTypa BOAbl,
TeM cunbHee Tokcudeckoe aencteme 3B 1 B TO Xe BpeMs ObiCTpee npouc-
XOOUT UX pasnoxeHune N getokcukaumsa. KcknioyeHne cocTaBrsioT HEKOTO-
pble XrnopopraHnyeckne NectTuunabl, TOKCUMYECKoe OENCTBME KOTOPbLIX MPOSB-
ngeTca He3aBMCUMO OT TemnepaTypbl. ECTb TOKCUKaHTLI CO CBOMMU OCOBEH-
HocTaMM, Hanpumep, OOT nposBnaeT 6onee BbICOKOE TOKCUYECKOE AENCTBUE
Npu HU3KUX TeMNepaTypax.

Mo cTabunbHOCTN B BOAHOW cpeae U napamMeTpamM TOKCUYHOCTU XUMU4e-
CKME COedMHEHUs1 OTHOCAT K pasHbiM KO ans pasnuyHbiX Luenen Boaonosb-
3oBaHus. [lpn pbIDOXO3ANCTBEHHOM BOAOMOMb30BaHNUN OLIEHKA OMacHOCTU
XUMUYECKUX COEOMHEHUN MPOBOOUTCA C Y4EeTOM MapamMeTpoB TOKCUYHOCTMU
JIK 50, BennumH MAOK, cnocobHOCTU K akKyMynsaumm B BOAHbIX 0bbekTax. n xa-
pakTepPUCTUK noBeadeHus BellecTs. Knaccudukaumsa 3B no napameTpam TOK-
CUYHOCTU NpuBedeHa B Tabnvue bB.1.

Tabnuua b.1 - Knaccudukaumsa 3B no napameTpam TOKCUYHOCTH [16]

r [MapameTpbl TOKCUYHOCTH
PYNNa 1 crenems Tok- Mpubnuaurtens-
TOKCWUY- K50 32 96-120 u, 3
HOCTH CUYHOCTU MM 2 NnaokK, mr/gm HOE OTHOLUEHne
JIKso/MAOK
1 Ocobo MeHee 0,01 Mewee 0,0001 100
BblCOKas
2 Bbicokas 1,0-0,01 0,01 - 0,0001 100
3 CpenHsis 10-1,0 0,1-0,01 100
4 YMepeHHas 100 - 10,0 100-0,1 10
5 Manas 1000 - 100 200 - 100 5
6 OueHb manas | Bonee 1000 Bonee 200 MeHee 5
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Kak BugHo n3 tabnuubl b.1, k Bewectsam ¢ Hanbonee BbICOKON TOKCUY-
HOCTbIO (1-94 M 2-4 rpynnbl) OTHECEHbI BellecTBa, Ans kotopbix J1Kso He npe-
BbllwaeT 1,0 mr/ am°® 3a 96-120 v bunoTtectupoBaHus. [na atux Bewects MNOK
COCTaBnAT 3HadveHuda nopaaka 0,0001-0,01 MI'/,EI,MS. [1ns Hanbornee TOKCWUY-
HbIX BewecTB JIKgy npeBbiwaeT NAK B 100 pas; npn manon n odeHb Marnomn
TOKCUYHOCTU 3TO OTHOLLEHME CHMXKAEeTCca A0 5 n meHee.

Mo gpyrum xapakTtepuctukam K Hamboree onacHbiIM OTHECEHbI Belle-
CTBa, CPOKM paspyLLUEHNSA KOTOPbLIX B BOOHOW cpefde cocTasnalT bonee 1 cy-
TOK (ona HekoTopbix 6onee 1 roga), a Takke BbICOKOTOKCUYHbIE BELLECTBA,
ana kotopbix MOK meHee 0,0001 mr/om®, obrnagarowme CBOMCTBaMMU Hakan-
nmnBaTbCs B BOAE, OOHHbLIX OTMIOXEHUSX rmapobuoHTax (B T.4. MPOMbICIIOBOW
pblbe). K TakMm BbICOKOTOKCMYHbLIM BellectBam oTHocatca OOT, nsomepsl
XU, anbapuH, rekcaHntpoandeHunaMmnd, napatmoH, neHtaxmnopdeHosn u
ap. B tabnuue b.2 npmuBeneHbl ceegenust o KO um MNOK 3arpssHaowmx n 6uo-
FeHHbIX BELLEeCTB, KOTOpble MCMNOMb3yKTCA B MOHUTOpUHre PocrugpomeTa
ANSA OLEHKM 3arpsi3HEHHOCTH.

Tabnuua b.2 - Kputepun oueHkun sarpssHeHHocTn MNBC (no [27] ¢ nameHe-
HUAMWN)

KomMnoHeHTbI cocTaBa JInMnTnpyowmnn nokasartenb KO naK, mr/om®
3arpssHeHus MNMBC BpegHOCTH
AmMoHwui conesoit (NH,") TOKCMKONOrM4eCcKnn 4 0,5; N(NH4") =0,39
HutpaT-noHbl (NO3) CaHMTapHO-TOKCUKONOrMYEeCKNI 3 40,0; N(NO3) =9,00
Hutput-noHel (NOy) Tokcmnkonornyeckmm Yecn. | 0,08; N(NO;) =0,02
4
Hed1b 1 HedTENPOOYKTI Pb160X0351MCTBEHHbIN 3 0,05
deHonbl Pb160X0351MCTBEHHbIN 3 0,001
CIAB (oetepreHThbl) ToKCUKONOrmyeckmnm 4 0,1
Keneso obOLee Tokcukonorn4yeckum 4 0,1
Megb (Cu®" ToKCUKONOrn4eckni 3 0,001
LinHk (Zn*") TOKCMKONOrM4eCcknn 3 0,01
Xpom(Cr®) TOKCHKONMOrMYeCcK1i 3 | 002
Xpom(Cr®h TOKCMKONOrM4eCcknn 3 0,07
Hukenb (Ni2+) ToKCMKONOrMyeckmm 3 0,01
Ko6anbT (Co™) TOKCUKONOrMYECKMIA 3 | 001
Mapratel, (Mn?") TOKCHKONMOrMYeCcK1i 4 | 001
CeuHel, (Pb*")* TOKCUKONOrMYeCKnin 2 0,006
Mbiwbak (As™) CaHuTapHO-TOKCUKONOrM4YeCKnm 1 0,01
Ptytb (Hg*" CaHUTapHO-TOKCMKOOrMYECKUN 1 0,00001
Kagmwii (Cd*) TOKCHKONMOrMYECK1i 2 | 0,005
Antomunni (A1%H TOKCMKONOrM4eCcKnn 4 0,04
OnoBo (Sn*)* TOKCMKOIOrM4eCcK1n 4 0,112
Banagui (V" V*) TOKCUKONOrMYeCKnit 3 | 0,001
Monwu6aeH (Mo®") TOKCUKONOrM4eCKnin 2 0,001
Bop (B*) TOKCMKONOrM4eCcKnm 4 0,05
dTop(F) CaHUTapHO-TOKCMKONOrMYeCK1m 3 0,75
Popanunabl CaHMTapHO-TOKCUKONOrNMYECKUI 2 0,1
UnaHungbl CaHNTapHO-TOKCUMKONOrMYECKUN 2 0,035
MeTunmepkanTtaH OpraHonenTn4eckni 4 0,0002
BeHzon TOoKCUKONOrM4eckni 4 05
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KomnoHeHTbl cocTaBa Jinmutnpytowmi nokasatenb | KO | MAK, mr/am3
3arpsasHenus MBC BpeHOCTU
dypdypon TOoKCUKONOrm4eckni 3 0,01
MeTaHon CaHUTapHO-TOKCMKOOrMYECKUN 4 0,1
dopmanbgerng CaHUTapHO-TOKCMKONOrMYECKNI 2 0,05
MNonuakpunammng, Tokcukonorn4yeckum 4 0,04
Kanponakrtam ToKCUKONOrn4eckni 3 0,01
JlurHocynbgoHaThbl CaHUTapHO-TOKCUKONOrMYecKum 3 10
JINrHWH CaHUTapHO-TOKCMKONOrMYECKUI 3 2,0
KcaHToreHat 6yTnnosbiv OpraHonenTuyeckui 4 0,001
Outnodocdat kpeaunosblin | OpraHonenTU4ecKui 4 0,001
MoueBunHa CaHUTapHO-TOKCUMKONOrMYECKUIA 4 80,0(37,8N)
AHUNWH Tokcukonorn4yeckum 2 0,0001
Cynbdugbl u cepoogopos | ObuwecaHuTapHbIn 3 orcytcreve 0,00001)
anT ToKCUKONOrMyeckmnm 1 OrtcytcTaue (0,00001)
rXxur TOKCUKONOrMyecknm 1 otcytctame (0,00001)
TpuxnopaueTat HaTpua TOKCUKONOrM4ecKknn 4 0,04
(TLA)
Kanun (kaTnoH) CaHNTapHO-TOKCUKOSIOrM4eCcKni 4-3 | 50,0
Kanbuui (KaTnoH) CaHNTapHO-TOKCUKOSIOrM4eCcKni 4-3 | 180,0
MarHuin (kaT1oH) CaH1TapHO-TOKCUKONOrM4eCKui 4 40,0
HaTpwuii (kaT1oH) CaHnTapHO-TOKCMKONOrM4eCcKui 4-3 | 120,0
Cynbdartbl (aHMOH) CaHNTapHO-TOKCUKOJIOrM4YECKUIA 4 100,0
Xnopwvabl (QHWOH) CaHNTapHO-TOKCUKOSIOrM4eCKni 4-3 | 300
docgarsl (no P) CaHnTapHO-TOKCMKONOrM4eCcKui 4-3 | 0,2*
docdop anemeHTapHbIn TOKCUKONOrM4ecK1n 1 OTCyTCTBUE
(0,00001)
* 1N aBTPOCHbLIX BOLOEMOB

Kak BunaHo n3 tabnuubl 6.2, Hanbonee onacHbiMn asnsatotca XOIM (OOT

n FXyr), coegmHeHnsa HekoTopbIX MeTannoB (MbllbsAKa, pTYTU, CBMHLUA, Kag-
MUS, MONMBAEH), a Takke podaHuabl, unaHuabl, Pocdop dNeMeHTapHbIN,
dopmanbagerng. OctanbHble 3B oTHocAaTcA Kk 3-4 KO.

CnepyeT elwe pa3 nogvyepkHyTb, 4To onacHocTb XOIT 3akntoyaeTcsa He
TOJSIbKO B MUX TOKCUMYHOCTW U OpYrux oTpuuaTenbHbiX adddeKkTax, HO U B UX
CTabunNbHOCTKN, CNOCOBHOCTN ONUTENbHOE BPEMSA COXPaHATb B MPUPOAHLIX
YyCNoBMAX 3TN CBOUCTBA.

Bbicokasa cTabunbHOCTb NECTMLUMAOB B OKpYXKaloLen cpeae, B TOM YMC-
ne B Bode, onpegendercsa  uUX PU3NKO-XMMUYECKUMU CBOUCTBAMW, KOHLIEH-
TpauusiMn N TEXHOSIOTMEN MNPUMEHEHUHA, TUMOM MOYBbI, METEOYCHOBUAMMU,
CKOpPOCTbIO TedeHus, npucytcTenem B Boge MNAB n 1.4. [17].

Mpu pasnoxeHun XOI1 obpasytoTca MeTabonnTbl He MeHee TOKCUYHbIE,
YyeM ncxogHble npenapartbl. [MpucyTcTBrne B Boae NAB MoXeT okasbiBaTb OT-
puuaTenbHoe BINSHME Ha CKOPOCTb pasnoxeHunsa XOIT.

BrnunaHne 3arpsisHeHns BOOHOW cpedbl TSXKENbIMKM MeTannamMm  XOpoLuo
nccrnegoBaHo nytemM GUOTECTUPOBAHUS; 3TU AaHHbIE BECbMa MHOIMOYUCIIEHHDI.
B oTHOWweEHUN BNUAHMS MeTamnsioB Ha 9KOCUCTEMY B LIESIOM OaHHbIX 3Hauu-
TENbHO MEHbLUE; OHN CKOpee CBUAETENbCTBYIOT O HEraTUBHbLIX NMOCNEeACTBUAX
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B OTHOLLUEHUM BbICLLUNX TPOPUYECKMUX 3BEHBEB. XOPOLLO U3BECTHO, YTO pasHble
TaKCOHbI MU BUAObl r'MAPOOMOHTOB 06MnafaoT pasfMyHOM YyBCTBUTENBHOCTBLIO K
mMeTannam n gpyrum 3B. YcTaHOBNeHoO, Hanpumep, 4To AByCcTBOpYaTblie MOJSI-
NIOCKN NoABep)KeHbl BO3AENCTBUIO MOHOB Meaun, KaoMmus, pTyTu, CBUHLUA, LMH-
ka, CIMAB u psiga gpyrux 3B, KOTopble BbI3blBAKOT UX MHaKTMBauuto. C apyrom
CTOPOHbI, OHN HE pearnpyroT Ha NPUCYTCTBME MOHOB XPOMa, Xenes3a, eHONoB
N HEKOTOpPbIX NecTUuMaoB (BO3MOXHO, U3-3a nepexoda Ha aHadpobHbIA MyTb
mMeTabonuama unun ms-3a uHrmbuposaHna 3B xemopeuentopos). XopoLwlo u3-
BECTHO, YTO BONbLIMHCTBO METansfoB B BOAOEMAX CBA3bIBAETCHA C OpraHuye-
CKMM BeLLeCTBOM U UX TOKCMYECKoe LeNCTBME CHUXaeTcda. WcknioyeHne co-
CTaBMNSAKT UMHK N KAOMWUIN, KOTOPblEe CNOCOOHLI MUTPUPOBATb B MOHHOW hopme
B KonimyecTtBax 30-50 n 6onee NpoLEHTOB.

B cBA3M ¢ HEQOCTAaTOYHOCTLIO 3HAHMN O KOMOWHMPOBAHHbLIX 3dhdekTax
3B B cnyyae KOMMNEKCHOro 3arpsi3HeHns nodble nNpesnonoXeHns Ha OCHoBE
AaHHbIX O KOHLUEHTpaUusx UMerT NpubnmxkeHHbIn xapaktep [17].

OnacHoe Bosgencteme 3B Ha BOAHble OpraHM3Mbl CYLLECTBEHHO 3aBU-
CUT He TONbKO OT UX coaepXaHusa B BOOHOM 0b6bekTe, HO U OT ycnosun obu-
TaHunda. Tak, geduunT pacTBOPEHHOro KUCnopoa, Kak npaBuio, CHWXaeT
YCTONYNBOCTb MMAPOOBMOHTOB KO MHOMMM SijaM OpraHU4yeckom u HeopraHude-
CKOM npupoapbl.

BbICOKM ypOBEHb 3arpsi3BHEHHOCTU BMOreHHLIMU BewecTBaMu, npexane
BCEro coeamHeHMsiMM asota n occopa NpUBOANT K IBTPOUPOBAHMUIO BO-
[0EeMOB, MHTEHCMBHOMY PasBUTUIO CUHEe-3eNeHblX Bogopocnen. «LiBeTteHne»
BOAbl 3a CYET CUHe-3efieHblX BOAOPOCnen Hanbonee BEPOATHO Mpu copep-
xaHun coccopa B peyuHoii Boge 0,3-0,5 mr/am® n 6onee, a3oTa aMMOHWIHO-
ro — 2 mr/gm® n Gonee, a B NATHaX LBETEHUS a30T aMMOHUIHBIA MOXET [0-
cturatb 3 mr/om®. Mpu «LuBeTeHUn» cogepxaHve kucrnopoga (He3aBnUcMo oT
BPEMEHU CYTOK), MOXET CHU3UTbCA OO0 Hynd, NosiBNAKTCA (PeHosbl (MoryT
pocturaTb 0,2 mr/am®), BoOOPOCNAMM BbIAENATCA TOKCUYHBLIE OpraHnYeckne
BellecTBa. [MocnegHne BbI3biBalOT BCe OOMbLUyD 03ab04eHHOCTbL B CBA3UN C
rnobanbHbIM XapakTepoMm 3BTPOPUPOBAHNSA BOLOEMOB U «LBETEHUSA» C Npe-
obnagaHMem TOKCUMYHbIX BMOOB CUHe-3eneHbiX. B HEKOTOpbIX CTpaHax yxe
BBeOEHbl HOPMATUBbI U OCYLLECTBASAETCH KOHTPOSfb 3@ YPOBHEM TOKCUHOB
CUHe-3eneHbIX (MUKPOLIMCTUHOB U HOOYNSIPUHOB) B BOAHbIX OObeKTax B CBA3M
C MX ONACHOCTbIO A5 YENOBEKA U XXUBOTHBDIX.

B npugoHHbIX Cnodx 0COBEHHO Mpu 3aunNeHHOM OHe B aHa3pPoOHbIX
YCNOBUSAX MOTYT BbIAENATLCA MepKanTaHbl, OMOreHHbIE aMWHbI TUMA TPYMHbIX
a00B, amMmunak. Ecnn onncaHHble YyCNoBUS MHTEHCUBHOIO «LBETEHUS» CUHe-
3eneHbIX BOAOPOCIieN OXBaTblBAKT 3HAYMTESIbHYIO Mfnowanb Ha BOAHOM
00beKkTe, TO 9TO MOXeT NPUBECTU K MaccoBoMy 3amopy pblb. Takmm obpa-
30M, OMacHOCTb 3arpsaA3HeHusi, hopmMmupytoerocs BCreacTBMe BHYTPUBOAO-
€MHbIX NPOLLECCOB, TaKKe BECbMa 3HaYMTESbHA.
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