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06 yrBepaxnennn MeToauueckux yKa3aHMii N0 0CylIeCTBIEHHIO
rocyJapcTBeHHOr0 MOHHTOPHHIa BOAHLIX 00bEKTOB B YACTH OPraHU3aluu H
npoBeneHHs: HaGoAeHHi 3a colepiKaHHeM 3arpsA3HAIOIINX BeIlleCTB B JOHHBIX
OTJ/I0’KEHNAX BOJAHBIX 00bEKTOB

B coorBerctBuM ¢ myHAkrom 8 TIlonmoxenms 006 ocymecTBiaeHHH
roCyIapCTBEHHOIO MOHHTOPHHIa  BOAHBEIX  OOBEKTOB, YTBEPXKAEHHOTO
noctaHosyicHueM [IpaButenscTBa Poccuiickoit ®enepaumu or 10 ampens 2007 r.
Ne 219 (Cobpanme 3axkoHozmatenscrBa Poccwmiickoit ®enmepanun, 2007, Ne 16,
ct. 1921; 2009, Ne 18, ct. 2248; Ne 43, ct. 5080; 2011, Ne 29, cT. 4493; Ne 47,
CT. 6660; 2013, Ne 24, cT.2999), n pEK a3 Bl B a 10:

VYTBepmuTh mNpwiaraeMele MeToIUYecKHe YKa3aHHUA [0 OCYIIECTBJICHHIO
rOCyJapCTBEHHOI'O MOHHTODHMHIAa BOOHBIX OOBEKTOB B 4YaCTH OpraHU3alMHd H
NpoBefieHHs HaOMMONEeHWI 3a colepKaHWEM 3arpsA3HAIONIMX BEIIeCTB B NOHHEIX
OTJIOXKEHHUAX BOAHBIX 0OBEKTOB.

MuHuctp C.E. oHckoi




Y TBEpKIEHBI NpUKa3oM
Munnpupoas! Poccuu
ot 24.02.2014r. Ne 112

MeToan4yeckue yka3aHusi N0 OCYLECTB/IEHHIO rOCYyJapCTBEHHOI0
MOHHMTOPHHIa BOAHBIX 00bEKTOB B YaCTH OPraHU3aLHH U NPOBEJCHHUS
HabmoaeHHH 32 coaepacaHHEM 3arpA3HAIOLIHX BellleCTB B JOHHBIX OT/I0KEHHSIX
BOJAHBIX 00bEKTOB

1. O6urue nosyoxeHus

1. Meroauueckue YyKasaHHf 110 OCYLIECTBIEHHIO TOCYAapCTBEHHOIO
MOHHUTOpPHHIa BOJHBIX OOBEKTOB B YaCTH OpraHW3alliH U MPOBENCHUs HaOmoaeHUuH
33 cofep KaHHeM 3arpsA3HAIOLIMX BEelECTB B JOHHBIX OTJIOXKEHHUAX BOJHBIX OOBEKTOB
(manee - MeTtonuyeckue yka3aHusi) pa3paboTaHsl B Lesisix peanusauuu [TonoxeHus
00  OCyIIECTBJIEHHHM TIOCYHapCTBEHHONO MOHHUTOPHMHra BOOHBIX OOBEKTOB,
yTBepXxaeHHOro nocraHosineHueM [lpaButensctBa Poccuiickoit ®enepauun ot 10
ampens 2007 r. Ne 219 (Cobpanne 3akoHomatenscTBa Poccuiickoit denepauuy,
2007, Ne 16, ct. 1921; 2009, Ne 18, ct. 2248; Ne 43, ct. 5080; 2011, Ne 29, cT. 4493;
Ne 47, cr. 6660; 2013, Ne 24, cT. 2999).

2. Meroguyeckue  ykazaHMs ~ IpedHa3Ha4yeHbl AN UCIOJIb30BaHHUS
TeppPUTOPUAIBHBEIMA OpraHamu Pocruzpomera, PocBompecypcoB u  Apyrumu
OpraHamMM rocyJapCTBEHHOH BJIACTH, OCYIIECTBJSIOLUMMH MOHHUTOPHUHI COCTOSIHHUS
BOJIHBIX OOBEKTOB.

3. Metoaudeckue ykasaHHs COAEPXKaT METOIUKO-METOAOJIOTHYECKHE OCHOBBI
OpraHu3allid U NpOBeACHUs HaOMIOJEHUH 3a COCTOSHHEM JOHHBIX OTJIOKEHHH Ha
OCHOBE H3YYEHHS HX XUMHUYECKOT0 3arpsA3HEHHS U TOKCHYHOCTU H ONpEeAeNsioT
TpeOOBaHHA K OpraHM3alUM M MNpPOBENEHHIO HaONIONeHUH 3a colepXKaHUeM
3arpA3HAIOLIMX BEILECTB B JOHHBIX OTJIOXKEHHUIX BOJHBIX OOBEKTOB.

4. IlpyuHUKIIBI OpraHU3alliid U MPOBEIEHUS MOHUTOPHHTra JOHHBIX OTJIOXKEHHI
OCHOBaHBI Ha:

a) peryaspHOCTH U KOMIUIEKCHOCTH MX NPOBEAEHHS;

0) penpe3eHTaTUBHOCTH MeCT 0TOopa Mpo0 ZOHHBIX OTJIOXKEHHUH;

B) COTJIaCOBAaHHOCTH IporpamMM HalIIOZEeHHS M CpPOKOB OTOOpa mpob BOABI U
JIOHHBIX OTJIOXKEHHUH C LeNblo Mociedyloulero aHaiuza (COMOCTaBJIeHHS) NaHHBIX
MOHUTOPHHIa;

) IPOBEACHUH UHTETPAIbHON OLIEHKH TOKCHYHOCTH MOHHBIX OTJIOXKEHHH Ha
OCHOBE OHMOTECTHpPOBaHHS IS BBIIENEHHUS 30H WU YYacTKOB HAKOIUIEHHUS B HHUX
3arpsA3HAIOLIMX BEIIeCTB W YCTAaHOBJIEHHS BJIMSHHA HCTOYHHKOB 3arps3HEHUs
BOJIHOTO 00BEKTA;

1) obecleyeHHM eJWHCTBa U JOCTOBEPHOCTH W3MEpeHMi Npyu aHaiu3e npod
BOJEI ¥ TOHHBIX OTJIOKEHHUH.

5. IlpuMepHBIit nepedyeHb 3arpsa3HSIOLUINX BELIECTB, CIIOCOOHBIX HAKarlTUBAThCS
B JIOHHBIX OTJIOXEHMSX BONHBIX OOBEKTOB, NpPUBEAEH B TMpPHIOXKEHHH | K
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MeTtonuueckuM yKa3zaHHUsIM;

6. Metonuky M3MepeHU, UCNONb3yeMble U1 KOJIUYECTBEHHOTO XUMHYECKOTo
aHanu3a Mpo0 JOHHBIX OTJIOXKEHHWH U BOXBIL, ATTECTYIOTCH B COOTBETCTBHHU C
TpeboBaHuAMH cTaThu 5 DenepanpHoro 3akoHa ot 26 uroHs 2008 r. Ne 102-P3 «O6
oGecneuennn enauHcTBa M3MepeHui» (Cobpanue 3axoHozatenscTBa Poccuiickoit
®epnepauun, 2008, Ne 26, ct. 3021; 2014, Ne 26, ct. 3366) u gomyckaroTcs U1 3aad
MOHHUTOPUHIA IOBEPXHOCTHBIX BOOHBIX OOBEKTOB.

7. Ilpu oOGHapy>xeHHM 30H C BBICOKMM YPOBHEM XPOHHMYECKOrO 3arps3HEHHsS
JOHHBIX OTJIOKEHHMH, WJIH MpH 3aIMOBBIX cOpocax CTOYHBIX BOA M aBapusiX, B
pEerHoHe  MpPOBOAAT  JOMNOJHUTENbHBIE  OKCHEAHLMOHHBIE  OOCIEeROBaHHS
HEII0CPECTBEHHO Ha y4acTKe TeXHOT€HHOI0 BO3[EeHCTBHUS, LIETIbI0 KOTOPBIX SABJISETCS
BBISIBJICHHE MCTOYHMKA 3arpA3HEHHUA, MaclITaboB U apeayioB €ro paclpoCTPaHEHHs, a
TaKXXe OLEHKA ITOCIIEACTBHUI BIUSHHUSA Ha COCTOSTHUE OOBEKTOB MPUPOAHON CPEAIbI.

II. ®opmupoBaHue ceTH MYHKTOB HabMoAeHUH Ha BOOHBIX OOBEKTaX
nporpamMm HaOJIOOeHUH

8. Orbop mpo® HOHHBIX OTJIOXKEHHUH IMPOBOJAAT B IYHKTax HaOmoAeHUH Ha
BOJHBIX 00BEKTaX.

9. IlyuxTtsl HaOmOneHU Ha BOOHBIX 00bEKTaxX yCTaHaBIMBAOT:

a) BOmM3M cOpoca CTOYHBIX BOA NPOMBILIUIEHHBIX [MPEANPHUATHH H
CEJIbCKOXO3MCTBEHHBIX YTOJHUMH;

0) Ha yyacTkax ¢ OOHapy>X€HHbIMH NOBTOPSIOLIMMHUCS CIy4assMH HapylIeHUH
HOpM Ka4ecTBa BOJbI, MOBBIIIEHHBIX KOHLEHTpaUUi 3arpsA3HAIOIIMX BELIECTB B
JNOHHBIX OTJIOXKEHHUSX WJIH HX TOKCHYHOCTH, B MeCTaX BO3MOXXHOIO BIIMSIHHMA Ha
COCTOSIHHE BOOHBIX 00BbEKTOB Hanboliee 3HaYMMbIX HCTOYHHUKOB 3arpsI3HEHHS,

B) B ITyHKTaX MHOTOLEJEBOr0 MCMOAL30BaHus (pexXHMHble HabIIOAEHHH,
HaOMIOAeHUS 33 BEIHOCOM B MOpS, B TP@HCTPaHHUYHBIX BOJAX U TaK janee).

10. dopmupoBaHHe CETH IYHKTOB HaOMIONEHHUH 3a COCTOSHHEM JOHHBIX
OTJIOXKEHUH BOJHBIX OOBEKTOB MPOU3BOJST B COOTBETCTBUM C HACTOSALIMMH
MeTtoanyecKkuMH yKa3aHUSIMH Ha OCHOBAHUU:

a) UHBEHTapH3alldd OCHOBHBIX HCTOYHHUKOB 3arpsi3HEHUS U KOMIIOHEHTHOIO
COCTaBa 3arpsA3HSIOIINX BEIECTB CTOYHBIX BOJ;

0) BEIABJIEHHs HauboJiee 3arpsA3HEHHBIX Y4aCTKOB BOJOTOKOB H BOJOEMOB;

B) wM3y4eHHs OaTHUMeTpHYeCKUX KapT, JIOUMH, TUIPONOTHYECKHX H
T'HApOAMHAMUYECKHX JaHHBIX;

I') BBISABJIEHUS] MICTOYHHKA 3arpA3HEHHUS.

11. Paccrossnus Mexny ToukaMu oTOopa npob AOHHBIX OTJIOXKEHHUH 3aBHCAT OT
MopdoNoruy CTpoeHHs JIoXKa JHA, HAMUYKUS aHTPONOreHHOH Harpy3KH, pe4HOH CeTH
(nputokoB), riy6uHBl BojgHOro obmekra. Yacrora cetku oTOopa Mpod AOHHBIX
OTJIOXXEHH NTpUBEACHA B IPHIIOKEHAX 2 K MeTOANYECKUM yKa3aHHAM.

12. Ha BogoTokax or6op npo6 AOHHBIX OTJIOXKEHHUI NMPOU3BOAAT BEILIE H HHXKE
Mecta cOpoca crouHbIX BoA. BepxHuii ((GOHOBBIN) CTBOp YCTaHaBIMBAOT Ha
paccTosHHM He MeHee | KWJIOMETpa BBIIIE MCTOYHHKOB 3arpsA3HEHMs, Ha ydacTKax
BOJHBIX OOBEKTOB, He TIOABEPXXEHHBIX BIMAHHIO CTOYHBIX BOJI NPEANPHATHH,
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HIDKHHHR CTBOp — He naiee 0,5 kumoMeTpa oT MecTa cOpoca CTOYHBIX BOJ.

13. Ilpn npoBexeHuH paboOT MO BBIABIEHHIO KOHKPETHOro Mecra cOpoca
CTOYHBIX BOJ MeXIy CTBOPaMH BEHIIE U HHUXe MecTa cOpoca CTOYHBIX BOX
yCTaHaBIMBAIOT JOTOJIHUTEIBHBIE CTBOPHI, XapaKTEPU3YIOIUE BIMSHHE OTHENBHBIX
MecT cOpoca CTOYHBIX BOJ,.

14. Ha Bomoemax oT0op npo6 AOHHBIX OTJIOKEHHH NMPOU3BOAAT B 30HE BIUSHUS
cOpoca CTOYHBIX BOJI, B 30HE BepxHero Obeda ruapoysia Uik B paOHE HCTOKA PEKU
(kaHajsa) U3 HCCIEyeMOro BOAOEMa M B 3aMBIKAIOIIMX CTBOpAaxX IHUTAIOUIMX HMX
BOJIOTOKOB,

15. OquH cTBOp Ha BOJOeMax M BOJOTOKaX COBMEILAIOT CO CTBOpoM cbpoca
CTOYHBIX BOJI, IIe TPOUCXOAUT MaKCHMAJIbHOE HaKOMJIEHHE JOHHEIX OTIOXKEHHH.

16. Tlpu wuccleNoBaHNM BTOPHYHOIO 3arpsA3HEHMs BOAHOro 0OBEKTa Npodsl
JIOHHBIX OTJIOKEHHI OTOHpPAIOT B MecTax, rie¢ OOMEH 3arps3HSIOLIMMHU BEIECTBAMH
MEXAy BOAHOH Maccod H  JOHHBIMH  OTJIOXEHHSMH  XapaKTepH3yeTcs
3KCTPEMaNIbHBIMU 3HAYEHUAMH:

a) Ha CyZIOBOM XOJy;

0) Ha y4yacTkax BogoeMoB ¢ rimybuHamu 10 10 MeTpoB;

B) B 30HaX BETPOBOTr0 NepeMeLIMBaHuUs BOL;

I) Ha repeKaTax pek.

17. ®opMHupoBaHHe NPOrpaMMBl CETH IyHKTOB HaONMIONEHUH 3a COCTOSHHEM
JOHHEIX OTJIO)KEHWH BOAHBIX OOBEKTOB IIPOBOISAT C YYE€TOM OCOOCHHOCTEH
MOCTYIUIEHHs 3arPA3HSIOLINX BELIECTB B BOJOEMBI U BOJOTOKH, UX (POPM MHUIpallvHy,
ckopocTell TpaHCPOopManuy, 0COOEHHOCTEH JOHHBIX OTIOXKEHHUH.

I11. XapakTepUCTHKH JOHHBIX OTJIOKEeHHU#. [lepuoagyHOCTh U CpokH oTOOpa
npo6

18. OcHOBHBIE XapaKTEpHUCTUKH JOHHBIX OTJIOXEHHWH BOJAHBIX OOBEKTOB M HX
onpeneneHue NpUBeAEHb] B IPUIOXKEeHHH 3 K MeToaHYeCKUM YKa3aHHsIM.

19. Ilns o61mero onucanus XapakTepUCTUKH JOHHBIX OTIOXKEHUH ONpeAenatoTCs
MX BU3YaJIbHble H QU3MYECKHE XapaKTepUCTHKHU (L[BET, 3aaxX, KOHCUCTEHLHIO, THII,
BKJIIOUEHHUS ), TEMIIEpaTypy, BIaXXHOCTh, 3HaYeHUs BomopoxHoro nokasatens (pH) u
OKHCITUTENBHO-BOCCTAHOBUTENbHBIN moTeHuuan (Eh).

20. HabGmoneHust MO TOKCHKOJOTM4eCKUM (OMOTECTOBBIM) IOKa3aTelsaM Juls
JOHHBIX OTJIOXKEHUH BKJIIOYAIOT ONpeAesIeHHe OCTPOro H XpOHHUYECKOIo NEHCTBUS B
GuorecTax.

21. buortectel cTaBAT Ha JabOpPaTOpPHBIX TECT-O0BEKTaX: XHPOHOMHUIAX,
JadHuAX, ueproaadHUAX, KOJIOBPATKaX, BOAOPOCIAX, TapaMeLHsX.

22. B pensx omnucaHHs XapakTepHUCTHKM IOHHBIX OTJIOXKEHHH B TOM 4HCIE
HCTONB3YIOTCS OpraHW3Mbl K3 NPHPOAHBIX MOMYNALMH, KOTOpPBIE HacensAloT
HccreqyeMbli BOAHBIA 00BEKT U OTJIOBJIEHBI HA €ro He3arpA3HEeHHBIX yYacTKax:

a) TMYUHKA HAaCEKOMBIX, OOMTAIOMHKX B Bole (XUPOHOMUIBI, )XYKH, 3(eMepUIbl,
PY4EHHUKH);

0) 6enTHUecKue pakooOpasHble (BOASHON OCIHK, OOKOIIABE).



23. B cmy4yae oOHapyxeHHs BBICOKOH TOKCHYHOCTH JOHHBIX OTJIOXKEHHH,
6HOXMMHYECKOM YCTONYHMBOCTH, CIIOCOOHOCTM K COpOLMHM Ha B3BELIEHHBIX
BELIECTBAX C MOCIEAYIOMHM OCaXASHHEM Ha THO BOAHOro O0OBEKTa, aKKyMYNSLUH
IOHHBIMH OTJIOXKEHHSMHM, BOJHOH OMOTOH M J>KUBOTHBIMU B IOHHBIX OTJIOXKEHHAX
ompeNensAoT Haubojee pacnpOCTpaHEHHBIE IPHOPUTETHBIE (HEQTENMPOMYKTEI,
MOJNUIMKINYECKHE ApOMATHYEeCKHe YITIeBOJOPOAbl, NECTHLUABI, METALIBI) U
crendpuyeckde (NONUXIOpOHGEHNNB], MOIMXJIOP(EHONBI, TOJIHAPOMATHYECKHE
COEIMHEHHS, CEpOOPraHHYECKIe COENUHEHNS U APYTHUE) 3arpA3HAIOIINE BEIIECTBA.

24. KOMIIOHEHTHEI COCTaB META/UIOB YCTaHABIHUBAIOT C YYETOM CHELHUKU
MCTOYHHKOB 3arps3HEHMUS.

[TpuopuTeTHEIMU IS HaONIOAEHUH SBISAIOTCA PTYTh, MBIBAK, MEAb, LHHK,
KaJIMH, CBUHEL], XPOM.

25. KoMroHeHTHEIH cocTaB He(dTelmpOAyKTOB BKIIOYAET YINIEBOAOPOABI U
CMONHCTBIE BeliecTBa (cMonel M achansTeHsl). Ac¢anbTeHBl CIOCOOHE!
HaKaIUIUBaThCA B JOHHBIX OTJOXKEHHSX B 3Ha4YuTeNbHON  creneHu (mo 70-80
MPOLEHTOB OT 001Iel CyMMbI He()TAHBIX KOMITOHEHTOB).

26.  KOMMOHEHTHBIH  COCTaB  KOHTPOJHMPYEMBIX  IMOJHIHKIHYECKHX
apOMAaTHYECKHX YTJIEBOLOPOJOB BKIIOYAET CTOHKHME M TOKCHYHBIE 4-7-A/l€pHbIE
apOMaTHYeCKHE  YTIJIEBOAOPOABI, MMEIOIHE IPEUMYIUECTBEHHO TEXHOreHHOe
npoucxoxneHue. lccienoBaHHe KOMIOHEHTHOTNO COCTaBa  IMOJHUUMKIMYECKHUX
apOMaTHYeCKHX YIJIEBOAOPOIOB AOMYCTHMO IPOBOIUTE B Npobax, rae oOHapyX eHb
MX BBICOKHE CYMMapHble KOHIIEHTpaltH.

27. KOMIOHEHTHBI COCTaB INECTHLUHIOB BKIIOUaeT Haubonee OMacHele HU
CTOMKHE XJIOpOpraHuYecKue MecTULHIBL; a-, B-, Y- U30MepPhbl NeKCaXJIOPLMKIIOTeKCaH,;
TUXJIOpAUGEHUITPUXIIOPITaH H ero MeTabOoJIUTEI -
AUXJIOpANPEHWIINXIIOPMETHIMETAH U JUXJIOPAMPEHUIANXIOpITUNIEH. [lecTHunas
IPYyTUX KJIACCOB, CIIOCOOHBIE K HAaKOIUIEHHIO B JOHHBIX OTJIOXEHHMSX, OMpENessioT
TOJIBKO B BOOHBIX 00BEKTaX, I71e UMEIOTCS HCTOYHHKHU HX ITOCTYIUIEHHUS.

28. Cneuuduueckue 3arpsasHAOLIde  BellecTBa  (HMONMXJIOpPOHGEHUIE,
HOJIHapOMaTHYECKHe COeAUHEHMUS, TONUXJIOPGEHONBI, CEPOCOIEPKALUHME COSAMHEHHS
¥ Ipyrye) ONpeAeNsiOT B JOHHBIX OTIOXEHHSX TOJIBKO TeX BOAHBIX OOBEKTOB, e
MMEIOTCS UCTOYHUKH UX MOCTYIUICHHUA.

29. ITepuoauYHOCTh U CpOKH OTOOpa NMpoO MOHHBIX OTJIOXEHHH [UId aHalIH3a
3arpsA3HAIOIIMX BELIECTB M ONpeNeNeHUss TOKCHYHOCTH YCTaHaBJIMBAIOT C YYETOM
THAPOJIOTHYECKOH CHTYaUMH B BOAHOM OOBEKTe M BPEMEHM MaKCHMaJIbHOIO
MOCTYIUIEHHS BEILECTB B JOHHBIE OTIOXEHHS B COOTBETCTBHUHU C NMpHIIOXKEHHEM 4 K
MeroauueckuM yKa3zaHHUAM.

IMpn upeHTH(UKAUUK HUCTOYHHKA 3arps3HEHUS BOJHOro OOBEKTa CIELHMANBHO
TIPOBOJST JOMOJTHUTENbHBIN 0TOOp P06 JOHHBIX OTJIOXKEHHH.

30. BriGop crioco6a orGopa mpo® 3aBHCHUT OT Leled HCCIENOBaHMs, THIA
JIOHHBIX OTJIOXEHHUH, M’MAPOJUHAMHUYeCKOro pexHuMa BOJHOro 00BeKTa, IIIaHUPYEMBIX
OIS OTpejeNieHdss B JOHHBIX OTIOXKEHHSIX 3arpsA3HAIOIIMX BeleCTB U OTOOpOB U3
TTOBEPXHOCTHOTO CJIOS [JOHHBIX OTIOXEHMH wumu mno ropusoHtaM. Ot6Gop mnpob
OCYILECTBJISIETC U3 IIOBEPXHOCTHONO CJOd IO TOPH3OHTaM IpU [POBEACHHH
CHelMaIBHBIX HCCIeOBaHUH (NIpH  OLIEHKE HHTCHCHBHOCTH  XPOHHYECKOIO
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3arpsA3HeHHs; ONpe/ie/ieHHH TTyGHHBI pa3MbIBaHUS JOHHBIX OTJIOXEHHM MPH CTOHHO-
HArOHHbIX SIBJICHHUSAX; H3YyYEHHH BTOPHUYHOIO 3arps3HEHHS BOJOHBIX  Macc;
MCCIIeIOBaHHH BHYTPHUBOJOEMHBIX MPOLIECCOB), @ TAKXKE AJIs YCTAHOBJICHHS HCTHHHBIX
HOHOBBIX KOHLIEHTPALHil HCCIIe[yEMBIX BEILECTB B JOHHBIX OTJIOKEHMAX, 0TOGPaHHBIX
JI0 TIEPHOJIA UX 3aMETHOrO 3arps3HeHus (Ha riyOune 6onee 30 cm).

K ycrpoiicTBaM, HapymalomuM CTpaTHGHUKALUIO OOHHEIX OTIOXEHHH MpH
orGope npob, OTHOCATCA AHOYepHaTeNy Thia wradrossiii 'P-91, 14-0,025.

K ycrpolicTBaM, He HapyIIalOmMM CTPaTH(QHKALMIO AOHHBIX OTJIOXKEHHWH IIpH
orGope mpo6, otHocsTes Tpyoxu Tuna TI-1 u TI'-1.5, cHabxeHHBIe CreHalbHBIMH
BKJIAJIBIIIAMM-KJIANIaHAMA JJIS TIPENOTBpALEHUs BBIMBIBAHHS JOHHEBIX OTJIOXEHHH
npH nogbeMe TpPyOKH, MPOGOOTOOPHMKH OTKPBITOrO IPaBHTALMOHHOrO THMA C
aBTOMaTHYeCKH 3aKpbiBatoleiics 1uadhparMon.

[lpn ompeneneHHH B AOHHBIX OTJIOXKEHHAX HEOPraHHYECKHX 3arps3HSIOLINX
BeIIecTB (MBILIBSK U  METALIBI) MPO6GOOTOOPHUK HCIIONB3YyEeTCA M3 IUIACTHKA HITH U3
Hep)KaBewlell craiu. B ciydae OTCYTCTBHS COOTBETCTBYIOIIErO NpoGoOTOOpHHKA
npo0y M3BJIEKAIOT U3 HEro KaKk MOXHO CKopee, NP 3TOM 4acTb MpoObl, HaXoAs1Iascs
B HEMOCPEACTBEHHOM KOHTakTe C npoboorOopHukoM, yaanserca. [lepen
HCIIONIE30BaHHEM TMPOGOTOOPHHK HEOOXOOMMO IPEABAapHTENBHO MPOMBITE 3%-HOH
a30THOM KHCIIOTOH U OIMOJIOCHYB OWAHCTHINIMPOBaHHOMN BOZAOH.

[pu onpeneleHHH B JOHHBIX OTIOXKEHUAX OPraHUYECKHX 3arpA3HAIONIMX BELIECTB
(XIOpOpraHvvecKHe  COEAUHEHUS, He(dTeNpOXyKThl, MNECTUUMIBI) HCIOJB3YIOT
npoGoOTOOPHUK U3 HEep)KABEIOLIEH CTallH, MpeJBapHTEIbHO ONOJIOCHYB €r0 MeKCaHOM.

B uensx NpenoTBpalleHHs IEpeKpPecTHOro 3arpsi3sHeHUs NpoObl, 0TOOpaHHEBIE
JUIs. ONpefiefieHHUss B HUX HEOpPraHWYeCKHX BeLIECTB, Ha BCeX JdTanax HCCIEN0BaHUS
TIOJTHOCTBIO M30JIMPYIOT OT Mpo0, OTOOpaHHBIX s ONpPENEJIEHUs] OpPraHM4YecKUX
BEIIECTB.

Cnoco6sl  OLIEHKH 3arpsa3HeHHss BOJHBIX OOBEKTOB MO  pe3yjbTaTam
HCCJIeIOBAaHUS JOHHBIX OTJIOXEHHWH NMPHUBENCHB! B MPUIIOKEHUH 5 K MeTonnyecKknum
yKa3aHUsM.

31. Ilpu mosiBNEHHH HOBBIX HUCTOYHHUKOB 3arpsi3HEHUS, MU3MEHEHHH YCIOBHH
cOpoca, pacxoa M COCTaBa CTOYHBIX BOJ MpPEXHUX HCTOYHHKOB, CMEILUEHHH 30H
MaKCHMAJIBHOTO OCaKOHaKOIJIEHHSI COCTaB CETH ITyHKTOB HabOIIOAEHHUs Ha BOIHEBIX
o0beKTax, IepedYeHb 3arpsA3HAIOMMX BeIeCTB K CPOKH otbopa npobd
IiepecMaTpUBaIOTCS.

IV. AHanu3 npo6G. O6pabotka, 06061eHHe pe3yIbTaTOB, OLIEHKA COCTOSHHUSA
IOHHBIX OTNIOXKeHHUH. OLleHKa ypOBHSA TOKCHYECKOT0 3arpsA3HEHHS IKOCUCTEMBI
BOJHOT0 00beKTa

32. OueHka 3arps3HEHHOCTHU IOHHBIX OTJIOXKEHUH IPOBOAUTCA ONHHM H3
CJIEYIOLIHUX CIIOCOOOB:

CpaBHEHHE KOHIEHTpPAlLMH KaXIOro M3 3arpsA3HSsIOLIMX BELIECTB B Mpodax
JIOHHBIX OTJIOXEHUH, OTOOpaHHEIX B CTBOpax HabMoAeHUH U B JOHOBOM CTBODE, IPH
YCJIOBUH MAECHTHYHOCTH THUIIOB JOHHBIX OTJIOXKEHHIi, B abcomoTHOH dopme, 1ubo B
OTHOCHTeNEHOH ¢opMe B BHAEe KO3(QQUIHEHTOB 3arpa3HeHus, (aKTOpOB
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3arpsA3HeHys, INpPeACTABIAIOIMX OTHOIUEHUS OOHapyXEeHHOM KOHUEHTPaLMHU K
G OoHOBOM;

CpaBHEHHE KOHLEHTpalMii ONpefeNnsdeMblX BelEeCTB (IPEHMYIIECTBEHHO
METAJJIOB), COAEPIKAILUXCS B [IOBEPXHOCTHOM OJJHOCAHTHMETPOBOM CJI0€ M (POHOBBIX
JOHHBEIX OTIIOXKEHHSIX, OTOOpaHHBIX B 3TOH e TOYKEe A0 IepHoAa HX 3aMETHOro
sarps3HeHds Ha niyOuHe He MeHee 20 cM; (4aCTHOE OT JENEHHS ITHX BEIMYHH
npexcTasisgeT coboit ko3 PULKEHT 3arpA3HEHNS);

CpaBHEHUE KpPaTHOCTH OTHOLUEHHUS abCcoMmoOTHON KOHLIEHTpaLNH
OmpeneseMOro BellecTBA K CpefHeH XapaKTepHOM KOHIUEHTPalHMH KaXgoro
OIpeNeseMOro BeLIecTBa IJIs DPa3lMYHBIX THIOB JOHHBIX OTJOXeHHH. CremeHb
3arpA3HEHHOCTH JOHHBIX OTJIOXEHHH B HCCIEAYyEMBIH NMEPHOJ BPEMEHH 3aBHUCHT OT
BeJIMYMHBI KpaTHOCTH (MeHbLIe MM Gosblue equHunsl). JlaHHBIH cnocol NpUMeHUM
PH HAJIMYUH MHOTOJIETHHX HaOMIONEHHH B YCIOBHSX MOCTOSHHOIO @HTPOINIOreHHOTO
BO3JIEHCTBHA 32 COCTOSHHEM JIOHHBIX OTJIOXEHHH B KOHKPETHOM BOAHOM OOBEKTE,
110 pe3yJIbTaTaM KOTOPBIX U PACCYMTHRIBAIOT CPEAHIOI0 XapaKTEPHYIO KOHLEHTPALHUIO.

KoHUeHTpanuy 3arps3HAIOIIMX BELIECTB B INpobax MOHHBIX OTJIOXKEHHH
CPaBHHBAIOT C MOMNPAaBKOM Ha pa3Mep YacTHI[ JOHHBIX OTJIOXEHHMH: (pakuuio
pasMepoM MeHee 63 wiu 125 MKM aHaIM3UpYIOT B TOM Clly4yae, €CJIM MaTrepualn
¢paxuuu cocrapinger xoTs 651 30-40 NpoLIEHTOB OT Bcei MPOOEHI.

33. Croco6#! npeacTaBaeHus MOMYYEHHBIX PE3ybTaToOB:

a) BKJIIOYEHHE B TaOJHubl NEepBHYHOH HMH(OpMaLuy, MONYyUYEHHOH IO HTOram
oTOopa npod NOHHBIX OTJIOKEHHH U X aHAIIU3a;

6) 00paboTKa BKJIFOYEHHBIX B TabJMLBI JaHHBIX C MOMOUIBIO CTATHCTHYECKHX
MeTOJOB, Ipeo0pa3oBaHKe NaHHBIX B 3HAYEHHUS, [I03BOJIAIONIME CYAHTh O BPEMEHHBIX
U (W) MPOCTPAHCTBEHHBIX U3MEHEHHAX;

B) NpeACTaBIIeHHE JNaHHBIX B BHUAE TIpaHKOB, YTO IIO3BOJISET BHU3YaJbHO
OOHapyXUTh TEHAEHIMH; OTpaKeHHe Ha TrpadUKe KOHTPOJBHEIX I1apaMeTpOB
M03BOJIIET IMPEACTaBUTh CHTYalUH® B pa3BUTHH. [padukn Moryr ObITh
TIpefICTaBJIeHbl B IMHeHHOH ¢hopMe, B BHle TUCTOrpaMM, KpYroBBIX JUarpamm,

) arperdpoBaHHE IAaHHBIX METONOM BEIBEIEHHS OOOOLIEHHBIX IOKa3aTelei
KauecTBa (IpH OOJBIIOM 00beMe TaHHBIX).

34. Ilpu olLieHKe 3arpsA3HEHHOCTH [OHHBIX OTJIOXKEHUH YYMTHIBAETCA BKIIAN
OHOreHHON COCTaBIAIOMIeH [UIA BEIeCTB, MMEIOLINX CMellaHHoe (MPUpPOJHOE U
AHTPOIION€HHOE) IIPOUCXOKACHHE.

35. Ins yCTaHOBIIEHHS CTENIEHH H XapaKTepa 3arps3HEeHUs UCIIOB3YIOT OLIEHKY
3arpsA3HEHHOCTH JOHHBIX OTJIOKEHHH# M BOJBI II0 BeNMYMHAM KO3(GHIHMEHTOB
JIOHHOM aKKyMyJNsSLIMH M OIpejelieHAe HHIOEKCa JKOJOrHYEeCKOH OINacHOCTH IS
OLIEHKH HHTEHCHBHOCTH 3arps3HEHUs BOXHOro oOBbeKTa MeTaljlaMHu.

36. Ilpu mpoBeneHuH paboT MO BHISBICHHUIO MCTOYHHKA 3arpsI3HEHUA BOJHOIO
oObekTa HCTONb3yeTcss HHPOpMauus O COCTaBe CreUUGUYECKHX 3arpsA3HsIOLIMX
BEILECTB B CTOYHBIX BOJaxX U MPeAIoaraéMOM HCTOYHHKE UX 3arpsA3HEHHs.

37. OueHKy TOKCHYHOCTH TMpOOH JOHHBIX OTIOXEHWH NMPOBOAAT C IOMOIIBIO
GHUOTECTUPOBaHHUS C HCIONb30BaHHEM ONHOW MeToAauku (Ouotecta) wiaM Habopa
MeToauK (6HoTeCTOB).

38. BuoTectpoBaHHe JOHHBIX OTAOXKEHHH MPOBOAAT BEIOOPOYHO Ha:



HaTHBHOM, HeoOpaboTaHHO# mpole;

BOJHOM BBITSDKKE M3 JOHHBIX OTJIOXKEHUH.

Jns OuorecTHpoBaHUsS «He0OpaboTaHHOW» MNpPOOBI JOHHBIX OTJIOXKEHHIA
MCTIONB3YIOT 6HOTECT Ha OpraHu3Max 3000eHToca.

Jnst GHOTECTHPOBaHUS BOXHOW BBITSKKM MCIONB3YIOT GHOTECTH Ha AadHUSX,
uepuonadHuUsSX, BOXOPOCIAX, IapaMeLusaX, KOJIOBpaTkax U peifax.

[TpUOpPHTETHBIM NPH OLIEHKE Pe3yJIbTAaTOB OMOTECTUPOBAHUSA BOJHOH BBITSKKH
no Habopy 61uoTecToB sBNsAeTCS OHOTeCT Ha AadHUAX WIH LieproAadHUsX.

39.  OueHKy TOKCHYHOCTH TmpoObI IPOBOIST, HCHONB3YS pPe3yJbTaThl
perucTpaly OCTPOro TOKCHYECKOro HeHCTBUS M XPOHHYECKOTO TOKCHYECKOIO
JeHCTBUS C  YYEeTOM  3aKOHOMEPHOCTel  pearMpoBaHHs,  OCOOEHHOCTe
XXH3HEAEATENBHOCTH HCIIOJIb30BaHHBIX TECT-00bEKTOB.

ITpn ucnons3oBaHum Habopa 6UOTECTOB OOwIas OLEHKAa TOKCHYHOCTH NAeTCs
HCXOIS U3 CEAYIOUIero NpWHIIMMA: ecly XoTs Obl B OMHOM U3 GHOTECTOB mpoba
HOHHBIX OTJIOXKEHHH OKa3bIBaeT TOKCHYeckoe NeHCTBHE, €€ CUMUTAIOT TOKCHYHOH
(pe3ynbTaThl pa3iNUYHBIX OMOTECTOB MOIYT HE COBMAAaTh BCJICACTBHE pasfiMyMuil B
YYBCTBUTENIBHOCTH TeCT-O0BEKTOB K TOKCHYEeCKOMYy Bo3gedcTBHio). CreneHs
BJIMSHUSA TOKCHYHOTI'O BEleCTBa Ha OPraHU3M 3aBHCHT OT KOHLIEHTPaUWH U BpEMEHU
BO3eHCTBHS (9KCIO3ULIMHN) U OnpeeNseTcs 1no ¢popMmyJe:

E=CT,

rae E — addexT (pesynbrat Bo3aeicTBUs);

C — KOHLIeHTpauus BO3AeHCTBYIOIIEro BellecTRa;

T — Bpems Bo3aeiicTBUS BelllecTBa (IKCIO3ULIHA).

Jdpdext E npexpcraBnser coboit rob6oil pesynbraT BO3AEHCTBHS, HalpHMep,
rubenp TecT-06bexTOB, a BeMMYMHBl C M T BBIpaXaloTCs B COOTBETCTBYIOLUHMX
eIMHHLAX U3MEPEHHSI.

40. O6uryro OLEHKY YpPOBHS TOKCHYECKOIO 3arps3HEHHs IOHHBIX OTJIOXEHHH
BOJHOro o6bexTa (B LEJIOM) MPOBOJAT Ha OCHOBE PE3yJIbTATOB OMOTECTUPOBAHHS
npo6, oTOOpaHHBEIX Ha pa3HbIX €ro y4acTkax. [lo HalW4Mi0O TOKCHUYHOCTH B
pasnuuHBIX Mpo0ax MNOHHBEIX OTHOXEHHH CyAIT O pacloJOXEeHHH YYacTKOB
HaKOIJIEHUS] TOKCHYHBIX 3arpA3HAIONMX BEILECTB B BOOHOM O0BEKTe, 30HaX BIUAHHUSA
HCTOYHHKOB 3arps3HEeHHUs.

41. OueHKy ypOBHS TOKCHUYECKOIO 3arps3HEHHUS] SKOCUCTEMEI BOAHOIO 00BeKTa
NPOBOAAT HAa OCHOBE pe3yJbTaTOB GHOTECTHPOBaHHS NPOO NOHHBIX OTJIOXKEHUH,
npo6 BOABI U3 MPHUAOHHBIX c0€eB. [Ipy 3TOM B TOKCHKOJIOTHMYECKHX IKCIIEPHMEHTAX
HCIONB3YIOT 9KOJIOFMYECKH COOTBETCTBYIOLIHE TECT-00BEKTEI.

42. KoHTpoJb 3arps3HeHns NpH oT6ope mpo6 NOHHBIX OTJIIOKEHHH OpraHU3yIoT
IpY HAJIMYHMA CTAHAAPTHBIX 00pa3lioB JOHHBIX OTIOXeHHUH. [Ipu 3ToM oueHHBaeTcs
BO3MOXXHOE 3arpsA3HeHHe TNpoOBl H3-3a HEMOArOTOBJIEHHOrO 00OpYyIOBaHHS AN
otbopa mnpob, HENpaBMIBHOIO XpaHEHHWA M  TPaHCHMOPTUPOBaHHA  Mpood,
HEeKBaTHGHULUPOBAHHON paboOTHI onepaTopa.



[Ipunoxxenne 1 k MeToguyeckum
yKa3aHMsAM [0 OpraHu3auyd u
NpOBeNeHUIO  HaOmoneHWid  3a
COLep)XaHHEM 3arpsI3HAIOLINX
BELIECTB B JOHHBIX OTJIOXKEHHAX
BOJHBEIX 0OBEKTOB

IIpumepHBIii NepedyeHb 3arpsi3HAIOLIHX BEeLIEeCTB, CNIOCOOHLIX HAKANJIHBATbLCSH B
AOHHBIX OTJIOKEHHSIX BOAHbIX 00bEKTOB

HeTounuk 3arpsisHeHust

3arpn3muoume BeLIECTBA

HedTanas npoMbimiieHHOCTD

HedTenobbIBatOImAas

Hedrenponyxrtei, CITAB, xuMu4eckue peareHTsl
(HUTPOJMIHUH, KapOOKCHMETHIILIEIUTIONO03a, TOTUaKPHIaMHU b
u apyrue), 3-5-anepusie IIAY, nx npoussoaHsle,
reTepoOLIMKIIMYECKHE a30T-, CEpOCOHEPXKALIHE COeTHHEHNS
(MeTHuI-, TUMETHIOEH3THOGEHBI H APYTHE), METaJUIbL.

HedrenepepabarrIBatoias

Hedrenponyxrsl, CIIAB, [TAY, ux a3or-, cepoconepxarmue
reTEpOLMKIIMYECKHUE IIPOU3BOAHBIE (METHII-,
JUMeTUNOeH3THOGEHBI, HAQTOTHODEHBI U APYTHE), METAUIEI,
¢dbTanarsl.

['azoBas NPOMBIIVICHHOCTD

nobbrya U nepepaboTka rasa u

Yrnesonoponsl, [TAY, ux cepoconepxarue

rasoKOHIeHcaTa reTEPOLMKIIMYECKHUE IIPOU3BOAHBIE, XTIOP- H
aMHHOIIPOH3BOIHbIE NPYrHX [MKInyeckux BeuecTs, CITAB.
Tennosnepreruxa [TAY, nedrenponyktsl, Metamwisl (As, V, Pb, Cr, Cd, Ni, Zn

U IpYTHE).

YroasHas NPOMBIILJICHHOCTD

Robbrya u oboramenue yris

meramwisl (Fe, Cd, Ni, Pb, Zn, Cu, Mn, Be, Co, Sr u gp.),
[TAY, ux a30T1- ¥ cepocozepkalye rerepoOLHKIHYeCKHe
IIPOU3BOAHBIE, HEPTENPOAYKTEL.

KOKCOXHMHYECKOE IPON3BOACTBO

[TAY, ux kucnopon-, a3oT-, cepo-, raIoreHcoAepxKallne
reTepoLUKIIHYEeCKUe TPOU3BOAHbIE (OeH3-, nnbeH3KapOa3obl,
Oen3-, nnbeH3aKpUANHEI, OEH3XHHOJHHBI H APYTHE),
KaMEHHOYTOJIbHbIE CMOJIBI, TEPIEHOBLIE, apOMaTHYECKHe
cnuptel, Metamsl (Rb, Cd, Hg, Mn, Al, Fe u opyrue),
mibensdypansl, [TXB, CITAB, yrieBoaopoas!, HMaHHCTEIE
COEIMHEHHS, CaXa M Jp.

YepHast MeTaLTyprus

TOPHOPYJIHOE IIPOH3BOJCTBO

TNIPOM3BOJCTBO YyTyHa, CTaJH,
NPOKaTa, METAJUIOCIIIABOB

Merannsl, KaMeHHOYTONBHBIE CMOJTBI, HEDTETPOIYKTHI,
CIIAB, pearentsi o6orawmenus pyn (Macna u apyrue), [IAY,
HX KHCIIOPOJ-, CEPO-, A30TCOAEPIKAILUE FETEPOLHKINYECKHE
IIPOH3BOJHEIE, IIOHXJIOpHpOBaHHbIe NHOKCUHEL, [1XB,
LMaHHUCThIE COENMHEHHS, aMUHBI H APYTrHe




HcTounuk 3arpsisHeHUst 3arpsasHsiomue BemecTa

IIBeTHAaA MeTaJJIyprust

TOPHOPYIHOE ITPOU3BOJICTBO metamsl (Al, Zn, Cu, Fe, Pb, Co, Cr, Ni, Mn, Cd, Al n np.),
IIPON3BOJACTBO LIBETHEIX Hedrenpoaykrel, CIIAB, nonuxiopipoBaHHbIE JUOKCHHEI,
METALIOB U X CIIJIABOB ITXB, unaHucTEIe COeANHEHUS U APYTHE
MamuHocTpouTenbHas Mmetaisl, CIIAB, HedTenponykTsl, IMMETHI-, IUOKTHI-,
NPOMBILITIEHHOCTD IubyTungTanaTel U Apyrue

[enmmono3no-6yMaxHas Jlurnocynsdonarsl, [TAY, nedrenponyxtsl, CITAB,
POMBIIITIEHHOCTD merams! (Mn, Fe, Mo, V, Cu, Co u ap.), xnop-,

CepoopraHHYeCKHe COENMHEHHS, Cepa MOJIEKYJIApHasd,
A¥METHII-, TUOyTUIhTANaTH! H Ipyrie

JlecoXxuMHUuecKas [IX®, CTIAB, murnocyns(poHaThl # ApyTHE
MPOMBILIEHHOCTh
TIpOH3BOACTBO JIAKOB M KPACOK ®enon-popmanbaeruansie cMonsl, CITAB, yriesonoponst,

[TX®, ¢pranarsl, HUTPO-, XJIOPGHEHOJIBI, IPOH3BOAHBIE
apOMaTHYECKHX aAMMHOB, KHCJIOT H ApYrHe

CenpcKOX03giCTBEHHOE IIPOH3BOACTBO

YKHBOTHOBOZICTBO Mectuunnel, CITAB, metaunsi (Zn, Cu, Fe u apyrue),
-paCTEHHEBOJCTBO HeTENPOAYKTEHI

[InmeBas NpoMBINIJIEHHOCTD

msconepepabarbiBaroLIye, JXHpEl, BLICOKOMOJIEKYJISIPHBIE XKHUPHBIE OpraHHYecKue
MOJIOYHBIE U pBIOHBIE KHCIIOTBI, ciupThl, HedTenponykTel, CITAB u npyrue
NPOU3BOJICTBA

O4HCTHBIE COOpYKEHHH, Hedrenpoayxrel, CIIAB, xupbl, BEICOKOMOJEKYJISIPHBIE
X03HCTBEHHO-OBITOBBIE CTOUHEIE | JKMPHBIE KUCIIOTHI, JUMETHIT-, HOKTHII-, THOYTHI(TANATEL,
BOABI XJIOpOpPraHU4YECKHE COCIMHEHH, XJI0P-, CEpOOpraHUYeCcKHe,

LHAHACTBIC COCOAMHCHUSA

Henons3oBaHbl CNenyrOLIHE COKpAIICHNA:

1. [I4Y — nonuuMKiIM4ecKue apoMaTHYECKHE YIIIEBOXOPOIBL.

2. IIXB — nomuxnop6udeHusL.

3. IIX® - nomuxnopheHoNbI.

4. CIIAB — cHHTeTHYeCKHE [TOBEPXHOCTHO-aKTHBHEIE BELECTBA.
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ITpunoxenne 2 x Mertoauyeckum
yKa3zaHHSIM I[10 OpraHM3alid H
npoBefieHHIO  HabmoaeHud  3a
colep>KaHHEM 3arpA3HAIOIINX
BEIIECTB B JOHHEBIX OTJIOXKEHHUSX
BOJHBIX OOBEKTOB

YacToTa ceTkr 0TO0pa Npod JOHHBIX OTIOKEHUH

[my6una BoxHOro oGbexra (METpHI)

Yacrora cetku otOopa rpob (MeTpsl)

>40 300-400
10-40 100-300
<10 30-100

ITpuMeuaHue~HaBoaHom obbexte otbupaercs He MeHee 5-10 mpob kaXkaoro Tvna JOHHBIX

OTNOXEeHU M

11



IMpunoxenune 3 k Meroauyeckum
yKa3aHusAM [0 OpraHu3aldd W
NpOBeeHNIO  HaOMIOAeHHMA  3a
colepKaHueM 3arpA3HAIOLINX
BEIIECTB B JOHHBIX OTJIOXEHMSIX
BOJHBIX OOBEKTOB

OcHoBHBIE XapaKTepHCTHKH JOHHBIX OTJIOKEeHHH
BOJHBIX 00BbEKTOB H HX onpeaesieHHe

1. Ou3nyecKUMH CBOMCTBAMHU JOHHBIX OTJIOXEHHUH SBIAIOTCA:

LIBET;

3amax;

KOHCUCTEHLUS,;

BKJIIOYECHUS;

THII.

1.1. 1lBer MHOHHBIX OTJIOXKEHHH OOYCIIOBIEH OKHCIMTEIbHO-BOCCTAHO-
BUTENbHBIMH YCJIOBUSIMH, COJEpXaHHEM M COCTaBOM OpraHHYECKHX BELIECTB,
Cynb(UIOB, THAPOKCHIOB >Kejle3a M MapraHia M OINMUCHIBA€TCS I10JIyTOHAMH
(GenoBaTo-cephlif, TEMHO-CEPEIi, KeNTO-CEPhIH, YepHO-CEPLIH).

1.2. 3anax JOOHHEBIX OTJIOKEHHH 3aBHCUT OT COCTaBa aKKyMYJIMPOBAHHBIX

BEILIECTB H ONPEREIIACTCA OPraHOJICIITHICCKH I10CJIC 0T6opa I'Ip06. OcHOBHbIE BUIBI
3anaxa IIpuBE€ACHLI B Tabnuue.

Bun 3anaxa Bo03MOXXHbIE HCTOYHHKH NPOUCXOXKACHHUS 3anaxa
XuMuueckui [IpoMbIIIIEHHBIE CTOYHBIE BOABI
Hedranoit Crounple Bonbl HedTenepepabaThIBalOMIMX 3aBOJAOB,

CYHAOXOJCTBO, IUIaCTOBBIE BOAB! HehTera3oBbIX MECTOPOXKACHHH

CepHHCTBIA CepoBonmopon
["HHJIOCTHBIH 3acTOSBIIHECS CTOUHBIE BOJBI
3eMIIHCTBIN Celpas 3eMd
TopdsHoit Topd

1.3. KoHcucTeHIIMs NOHHBIX OTIOXEHWH B 3HAYUTEJIILHOM MeEpe 3aBUCHT OT
HaJIH4Yusd B HUX BOABL. [10 KOHCHCTEHLMH AOHHBIE OTJIOXKEHHs MNOAPa3ACIAOT Ha
xuakue (pactekarorcs mo Oymare), nonyxuakue (pacrubiBaiotest no Oymare),
Mmarkue (JIeTKO BIABIMBAIOTCA MNANbIEM), IUIOTHBIE (TPyAHO BJABIHMBAIOTCA
najblieM), O4eHb IJIOTHBIE (TPYAHO pa3pe3aroTcs HOXOM).

1.4. Bxio4eHus B JOHHbIE OTIOXEHUS OOBIYHO COCTOSAT M3 OCTaTKOB (IOPHI U
(ayHpl, pa3lMYHbIX KOHKpeLHii, rpy6006I0MOYHOr0 MaTepHajla M OIHCHIBAIOTCA
BH3yallbHO (paKyIIKH, OCTATKHU TPaBbl, TBEPALIE YACTHIBI).

1.5, Tunmbl JOHHBIX OTIOXEHHI YCTaHAaBIWBAIOT [0 MEXaHUYECKOMY H
BEILIECTBEHHOMY COCTaBaM.
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1.5.1. Tun JOHHBIX OTIIOXXEHUH MO MEXaHMYECKOMY COCTaBY OIpelesAeTcs Mo
npeobnafarpieMy pasMepy cllararoliuX Qpakuuii ¥ yCTaHaBJIHMBAEICS BH3YalbHO.
CouyeraHue OBYX WM HECKOJBKHMX ¢pakuUuil onpeaenseT ABy4JIE€HHOE Ha3BaHHE UX
trna (MecCYaHUCThINA W, MTHHUCTBIA W, WITKCTEIH NECOK).

1.5.2. Tun DOHHBIX OTJIOXEHUH 110 BEILIECTBEHHOMY COCTaBY OIpENeNseTcs 1o
COIEPXXaHUI0O OCHOBHBIX ClIaraloIlUX HX KOMIIOHEHTOB (KapOOHATOB KalbLiUs U
MarHus, OpraHWYecKMX BeLIECTB, aMOpP(HOro KpeMHe3ema, HHOTJa JKejle3a |
Maprasua).

2. B otoOpaHHBIX npobax OOHHBIX OTJIOXEHHH B HEMOCPeIACTBEHHOH OIHM30CTH
OT BOJHOro 00beKkTa OmNpeldeNsioT clieaylolnue Qu3Myeckue CBOMCTBa: UBET,
temneparypy, pH, Eh, 3anax.

3. Onucanue THUNa, KOHCUCTEHIMHM W BKIIOYEHHH, a TaKXe ONpeAeneHHe
BJIXKHOCTH [IPOU3BOAAT B 1ab0OpaTOpUH.
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[Tpunoxxenue 4 xk Metoauyeckum
yKa3aHUsIM 10 OpraHM3alMu H

IIPOBEIEHUIO
COZlepXKaHHEM

HaOmoaeHui

3a
3arpsA3HAIOIIUX

BELIECTB B HOOHHBIX OTJIOXEHUAX
BOIHBIX OOBEKTOB

Ilepnoan4HoOCTh B cpOKH 0TOOPa NPOO0 AOHHBIX OTI0XKEHHH
AJIS AHAJIN3A 3arPSA3HSIOUIUX BeLeCTB H onpeaeseHHI TOKCHYHOCTH

Haspanne BopoTox Bonoem
sarpssuaromero | [Tepuonuyn XapaKTepucTHKa [Tepronnyun XapaKkTepucTHka
BELIECTBA OCTB, cpoka OCTb, YHCJIO Cpoka
YHCJIO pa3 B pa3s B rony
rogy
Xnopoprasu- 3* Ha cnape 3* B Hauvasne BeceHHero
yecKue NOJOBOABA, IpH HaIoHEH!, B IEpHOJ
NeCTHLHIB! U HIPOXOXAEHHH MaKCHMaJIBHOTO
ApyTHE JOXIE€BOrO NaBOJKa, HAaITOJIHEHUS, TIPH
NEeCTULIMIBI TNIepe]1 IEA0CTaBOM Haubosee HU3KOM
YPOBHE B JIETHE-
OCEHHHH nepuon
2% Ha cnage nonosonss, 2% B nepuon
B MEXEHb MaKCHMAaJIBHOTO
HaTOJIHEHHUS, MpH
Haubosee HH3KOM
YPOBHE B JIETHE-
OCEHHHUH NepHoI
Hedrenponyk- 3* Ha cnane 2-3 B nepuon
ThI, TOJTHL{HKITH- NIOJIOBOZIBbA, NIPH MaKCHMaJIbHOTO
4yecKHe IIPOXO0XJIEHHH HaNoOJIHEHUs, TpHU
apoMaTH4ecKue JI0XJI€BOTO MaBOKa, HauboJiee HHU3KOM
YIIIEBOOOPOIBI nepez JeA0CTaBoOM YPOBHE B JIETHeE-
H Ipyrue OCEHHHUH 1epHos,
opraHHyeckue KeJaTeNnbHO NPH
BEIECTBA MHHHUMAJIBHBIX YPOBHSX
BO BpeMsi JIEOCTaBa
METaJUTBI 2-3* Ha crnane 2-3 B nepuoxn
NIOJIOBOABS, MpH MaKCHMAJIBHOI'O
NPOXOXIEHHH HanoJIHEHHUs, [IPH

JOXACBOro naBoakKa,
JKCJIATCIBHO IIEpEa
J€O0CTaBOM

Haubonee HU3KOM
YPOBHE B JI€THE-
OCEHHHUH IIEpHON,
XeJaTeNbHOo NPH
MHHHUMAJIBHBIX YPOBHAX
BO BpeM4 JIe0OCTaBa

* Hpﬂ BO3HHUKHOBCHHH qpeanmaﬁﬁmx cm‘yaum‘«'x H nneumcbnxaunn HCTOYHHKA 3arpAa3HCHUA
BOIHOTO 00bexTa IIPpoOBOIAT JOIOJIHUTEBHBIR 0T60p ﬂp06 JOHHBIX OTJIOXXEHUH U CTOYHBIX

BOA.

** [1px OTCYTCTBHM NPUMEHEHHS XJIOPOPraHMYeCKHUX MECTHLUIOB H IPYTHX MECTHIIHUIOB B

PErHOHe.
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[Tpunoxenne 5 xk Meroaudyeckum
yKa3aHHAM [0 OpraHu3allMi U
NpoBeleHUIO  HabmoneHuH  3a
COZiep)KaHHEM 3arpA3HAIOLINX
BEILECTB B JOHHBIX OTJIOXEHHIX
BOJHBIX 00BEKTOB

Cnoco6bl olleHKH 3arpsisHeHHA BOJAHBIX 00BbEKTOB N0 pe3yJibTaTamM
HCCJIeI0BAHUS JOHHBIX OT/IOKEHHH
1. Koadduuuent nounoit akkymynsuun (KJIA) paccuuteiBaercs no Gopmyie:

C
KOA = Ao , TIe

Cao,ua

Cso — KOHLIEHTPALIKA 3arps3HAIOLIET0 BelIECTBa B JOHHBIX OTIOXEHHUAX, MI/KT
HJIH MKI/KT;

Cy00s — KOHLIEHTpALMS 3TOTO BellleCTBa B BOJlE, OTOOpaHHOH OJNHOBPEMEHHO B
3TOM e CTBOPE, MI/JI I MKI/JL.

2. Bemuuunslr KJIA, paBubie nx10 (rme n = or | no 9) mpH HH3KHMX
KOHIEHTPALUIX 3arpA3HAIOIIMX BEIIECTB B BOAE U JOHHBIX OTJIOXKEHHAX OOBIYHO
XapakTepu3yloT OOCTaHOBKY B  BOJHOM  00BeKTe KaKk  OTHOCHTEIBHO
YIOBJIETBOPHUTENBHYIO (€3 MPHU3HAKOB XPOHHYECKOT0 3arps3HEeHNs).

3. Hessicokue 3uauenns KJA (nx10 — nx10%) u noBslleHHble KOHIEHTPALUH
3arpsA3HSIOINX BELIECTB B BOJE YKas3hIBAIOT Ha IOCTYIUIEHHE B BOAHBIH OOBEKT
CBEXEro 3arpsi3HeHHus, B pe3ynbrare 4yero OTHOWEHUS Cyy/Cgpoq CHHUKAIOTCA U HE
NPEBBILIAIOT ABYX MOPSAAKOB.

4. 3nauenus KJIA, paBHble OT nx10’ o nx10* mpu KoHLeHTpanMaX
3arpsA3HAIONIEr0 BEIECTBa B BOJE, CYLIECTBEHHO IpeBblmaroinux BenuyuHy [LJK,
CBHIIETENIECTBYIOT O BEICOKOM YPOBHE XPOHHYECKOTO 3arpsi3HEHHs BOOHOIO OOBEKTa.

5. ®akropamH, BAHAIOWMMH Ha Benu4yuHy KA, sBIAIOTCA Takxke NpUpoja
3arpA3HAIONIEr0 BElIECTBa, €r0 PaCTBOPUMOCTh B BOJIE, YIENBHBIN BeC, CrelHdHKa
MPOTEKAIONIMX INPOLEeCcCOB CcOpOIMU-TecopOLUMH B CHCTEME «BOAA — JOHHEIE
OTJIOXEHHU», reoMopdoIoruieckue o0COGEHHOCTH BOAHOIO 0OBEKTa.

Jns oLleHKH 3arpsA3HEHHUs TPECHOBOAHBIX 3KOCUCTEM MeTaJlJIaMH HCIIONb3yeTCs
METOAHKa ONpeleNIeHHs HHAEeKca dKojoruueckor omacHoctH (RJ), Bkirouaromas
pacyer U ompeneneHHe Kod(PQHLHEHTOB 3arpsi3HEHHs, CTENEHW 3arpsA3HEHUs M
K03 duIeHTa 3KOIOrHYecKOi ONaCHOCTH.

6. Koadduuuent 3arpssnenus (Cg) pacCUUTHIBAaETCS KaK 4acTHOE OT JEJIEHHS
KOHLIEHTPALlMK OIIpeleNsieMoro BellecTBa B IIOBEPXHOCTHOM cjloe 1 cM K
JOUMHAYCTpHUAIbHOMY (hOHOBOMY 3HaueHUIo (MTy6uHa ciost He MeHee 20 cM); CTeNeHb
3arpsA3HeHUs onpenensercs kak cymma Cg I BcexX ONpelenseMbIX 3arpa3HsAroLuX
BemiecTB. JIIs  KONMYECTBEHHOrO OIpENeNeHHs 3KOJOTMYECKOH  OMNacHOCTH
3arpA3HAIOIIMX BEIIECTB OMNpENeNsloTCs 3HauyeHUs Kod(pGHUHEHTa 3KOJIOTHYeCKOn
OMaCHOCTH, KOTOPBIM  pacCUMTHIBAETCS  KaK  IPOMU3BEACHHE  TOKCHYHOTO
ko3 duureHTa (YUUTBIBAIOIIEIO TOKCHYHOCTb BelIeCTBa M OHUONPOAYKTUBHOCTH
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3KOCHCTEM B 3aBHCHMOCTH OT cojepkaHus oGmero ¢ocdopa) Ha Cr 3HaueHus
MHJEKCa SKOJIONMYECKOM ONACHOCTH OMNpeHeNsIoTcs Kak cyMMa KO3(QQHLHEHTOB
3KOJIOTMYECKOH OMACHOCTH I BCEX OINpeleNsieMbIX 3arpA3HAIOIIMX BELIECTB.
Wcnonp3oBaga cleayiowas KkiaccCHpUKauus OMUCaHMsA 3HA4YeHHH HHIEKca

IOTEHUHATBHON sxonorudyeckoil omacHoctH: RJ<75 — Hu3Kasg 3KoJorMyeckas
orracHocThb, 75< RJ<150 — yMmepeHHas 3Kojormdeckas onacHocts; 150< RJ<300 -
JHQUUTENbHAs »JKojoruueckas omnacHocth, RJ>300 — BeICOKas 3KOJIOrHYeCKas
OITacCHOCTB.

7. C yueToM ompefe/ieHHBIX NOMONHEH!H METOANKA MOXET OBITh MCII0/Ib30BaHa
JUIsl OLIEHKH 3arpsi3HEHHs [TPECHOBOIHBIX 3KOCHCTEM OPraHMYeCKHMMH BeLIeCTBAMHU,

MMEIOIMMH cMelaHHoe (OHOTeHHOe U aHTPOTOreHHOE) IIPOUCXOXKAEHHE.
Hcnons3oBansl CJieay1oUtHe COKpaleHua:
1. KJA ~ k03¢ bHuMeHT NOHHOH aKKyMYJIALHMH.
2. [TAY - noONMUMKINYECKHE apOMaTHYECKHE YII€BOAOPOIBL.
3. I[1XF — nonuxnopGupeHu L

4. IT[IK- npenenpHO AOMYCTUMAas KOHIIEHTpaLus.
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