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5 BBE/IEH BIIEPBLIE

BBenenue

AHTpOTIOTEHHBIC BO3JCHCTBUSA Ha BOJHBIE HKOCHCTEMBI NPHUBOAAT K HETAaTUBHBIM H3MEHEHUSM,
Hanbollee CHJIBPHO BBIPAXXCHHBIM B COOOIIECTBAaX IOHHBIX OPTraHM3MOB. BakHeHmnM (akTopowm,
BBI3BIBAIOIIMM JETPANAlldi0 JOHHBIX COOOIIEGCTB W BO3HUKHOBCHHE YPE3BBIYAWHBIX CHUTYaIlHid,
SIBIIIETCS 3arPsI3HEHUE TOKCUYHBIMA XUMHUYECKUMHU BELIECTBAMH, KOTOPbIE AETIOHUPYIOTCS B OCaIKax U
CTaHOBATCS WCTOYHHKOM IOTEHIMAIBHON OIACHOCTH JUIS SKOCHCTEMBI BOAHOTO OOBekTa. Ilom mx
BIMSIHAEM 53KOCHCTEMa CTAHOBHUTCS HEYCTOMYMBOW, M3 COCTaBa OWOIICHO3a BBINAJAIOT Hambolee
YyBCTBUTEJBHBIE K TOKCHYECKOMY 3arpsS3HEHHMIO BHJbl OPraHW3MOB, B TOM YHCJE IL€HHbBIE
MIPOMBICIIOBBIE BHJIBI, pa3pylIaeTcsi MX KopMmoBas 0aza, MecTta Hepecta M Murpanuu. Hauwmnaercs
MpoIiecC ACTPagalii BOJHOTO 00BEKTa, yXy/IaeTcsd KaueCTBO BOJIBI U OH TEPAET CBOE XO35HCTBEHHOE
3HayeHue. B 3Tol CcBSA3M KOHTPOJIb TOKCUUECKOTO 3arpsA3HEHUs] JOHHBIX OTJIOKEHUN SBISAETCA BaKHOU
3aJja4eil MOHUTOPHHTA BOAHBIX O0BHEKTOB.

OueHka 3arpsi3HEHHs] JIOHHBIX OTJIOXKEHMH BOAHBIX OOBEKTOB TOKCHYHBIMH XHMHYECKHUMH
BELIECTBAMH MOXET OCYLIECTBIATHCS C IOMOIIbIO ABYX MOJXO/A0B:

1) TpaAUITMOHHOTO XUMHUYECKOTO aHAIIN3a KOHIICHTPAIUK B TIpooe;

2) OTHOCHTEIIEHO HOBOTO ITOJIX0/1a - OMOTECTUPOBAHUS TOKCHYHOCTH. broTecTHpoBaHre O3BOISIET
OTIPENICIIUTh UHTETPAThHYIO0 TOKCHYHOCTh, O0YCIOBICHHYIO COBOKYITHOCTBIO BCEX MPHUCYTCTBYIOIIUX B
po0Oe TOKCHYIHBIX XUMHYECKUX BEIIECTB U UX METa0OIHUTOB.

OrneHKa TOKCHYHOCTH BOJBl W JOHHBIX OTJIOKCHHHA C TOMOINBI0 OHOTECTUPOBAHHS MIMPOKO
WCTIONB3yeTCsl 3a pyOeskoM. B Poccum ycTaHOBIEHBI HOPMATHBHBIE TPEeOOBaHMSA MO OMOTECTOBHIM
nokazatessiM [1], oJHaKO OHU OTHOCSITCSI TOJBKO K OIIEHKE TOKCUYHOCTH MPOO BOJBI, HO HE JOHHBIX
otnoxeHuit. i npoBenenus pabot mo 6morectupoBanuio BoAs! [ XM mMoAroTOBIECHB! peKOMEH AN
[0 MEeTOJaM TOKCHKOJOTHYECKOW OIEHKH 3arps3HEHUs TPECHOBOTHBIX JSKOcHcTeM [2] mis
OTIEePAaTUBHO-TIPOM3BOJCTBEHHBIX  MOAPA3ICICHUH  YHPABICHHH 1O  THAPOMETEOPONOTHH U
MOHHUTOPHHTY OKpyxKatomeil cpeasl (YI'MC) Pocruapomera. Metonndeckass 6a3a Jiisi BBITIOTHEHHSI
paboT 1O OMOTECTHPOBAHMIO JIOHHBIX OTJIOXKEHHH T0OKa OTCyTcTByeT. lLlenmpro HacTosmmx
METOJMUYECKHX YyKa3aHUH SBIISETCS CO3/aHHE METOANYEeCKOoW 0a3pl MOHHTOPHMHIAa TOKCHYECKOTO
3arpsi3HEHUs! IOHHBIX OTJIOXKEHHUH C ITOMOIIBI0 OMOTECTHPOBAHMS HAa OCHOBE NPHHIUIIOB OPraHU3alun
U TPOBEICHHUS PEKUMHBIX HAONIONEHWA W ONEPATHBHBIX pPa0OT B CHUCTEME MOHHUTOPHHTA
noBepxHocTHbIX Box cymu (IIBC) Pocruapomera [3]. B mnX OCHOBY IOJIOXEHBI Hay4HO-



uccieaoBarebekue paspaborku [4-9].

Hcnonp30BaHie HACTOSLIMX METOJMYECKHMX YKAa3aHUH MO3BOJUT MPOBOIUTH PabOTHI MO OLCHKE
TOKCHYHOCTH (BBISBJICHHIO HAJIM4YHMsS M ONPEICIICHUI0 CTENEHH TOKCHYHOCTH) MPOObI TOHHBIX
OTJIOXKCHHUH, OIICHKE YPOBHS TOKCHYECKOTO 3arps3HCHHS IOHHBIX OTJOXKCHUN BOJHOTO OOBCKTA,
BBIJICJICHUIO YYACTKOB HAKOIUICHHMS TOKCHYHBIX 3arpsA3HSIONIMX BEIICCTB B JTOHHBIX OTJOXCHUSX U
OIICHKE BJIMSIHUS UCTOYHUKOB 3arps3HCHUS HA COCTOSHHUE OHHBIX OTJIOKCHUI; a TAKXKE B KOMILICKCE C
XUMHYECKHM M THAPOOHOIOTHYCCKIM aHAIM30M OIICHUBATH 3KOJIOT0-TOKCHKOJOTHUECKOE COCTOSHHE
BOJIHBIX OOBEKTOB.

1 ObaacTs NpUMeHeHHUs

Meroandeckue yKa3aHHs yCTaHABIMBAIOT TPEOOBAHMS K OPTaHU3ALUH U IPOBEICHUIO HAOJIOICHUH
[0 OLICHKE TOKCHYECKOrO 3arpsi3HEHHUs ITOHHBIX OTJIOKCHUI Ha OCHOBE OMOTECTHPOBAHMS B COCTABE
CHCTEMBI MOHUTOPHHTA MOBEPXHOCTHHIX Box cymn (IIBC).

Meroauueckre yKa3aHUsl IpeIHa3HauYeHbl Uil UCTIOJIb30BAaHHS OIEPATHBHO-IIPOM3BOICTBEHHBIMU
noapaznenenussmu YIMC  Pocrunmpomera, OCYIIECTBISIONIMMHE —OPraHW3alMi0 M IIPOBEICHHE
HaOJIOAEHUH 32 COCTOSIHIEM ITOBEPXHOCTHBIX BOJ| CYIIIH.

MeTOI[I/I‘-IeCKI/Ie YKaszaHus MOTYT 6I)ITI) TAaKXC HCIIOJIB30BAHBI JJId OLUCHKHW TOKCHUYHOCTH IOOHHBIX
OTJIOXKEHUH, U3BIMAaEMBIX MPU THOYTIYOUTENbHBIX paboTax, TPyHTa, MOMAJEKAIIET0 3aXOPOHEHHIO, U
TCXHOI'CHHO 3arpA3HCHHBIX ITOYB.

2 HopMaTHBHBIE CCBLIKHU

B HacTosAmunx METOAMYECKHUX YKa3aHHUSX UCIIOJIb30BAHBI CCHIIKM Ha CIEAYIOIINE CTAHAAPTHI:

T'OCT 17.1.1.01-77 Ucnons3oBanue 1 oxpaHa BoA. OCHOBHbBIE TEPMUHBI U OIIPEACTICHHS

I'OCT 17.1.5.04-81 Oxpana npupoasl. I'mapoctepa. Ilpubopsl u ycrpoiictBa mias otbopa,
MepBUYHOI 00pabOTKM U XpaHEeHHs IPOO MPUPOAHBIX BoJ. OOIIMe TEXHUIECKHUE YCIOBUS

I'OCT 17.1.5.05-85 Oxpana mnpuponbsl. ['mapocdepa. OO6mue TpeOoBaHHs K OTOOpY ImpoO
MOBEPXHOCTHBIX H MOPCKUX BOJI, JIba 1 aTMOC(HEPHBIX OCA/IKOB

I'OCT 171-81 [posxxu xaebomnekapHbIe IpeccoBaHHbIe. TeXHUYEeCKHe yCI0BUSA

I'OCT 1770-74 E Ilocyna mepHasi jgabopaTopHasi CTCKIsSHHas. [[WIHHIPBI, MEH3YpKH, KOJOBI,
npoOupku. TexHnIecKue ycIoBHs

T'OCT 2874-82 Bopna nutbeBasi. [ urueandeckne TpeOOBaHUS U KOHTPOIb 32 KAYECTBOM

T'OCT 18451-73 Okeanonorus. TepMUHBI U ONPEAEICHUS

T'OCT 19179-73 I'mpponorus cyurd. TepMUHBI U ONPEACIeHUS

T'OCT 24104-88 E Becsr mabopaTopHbIe 00Imero HasHaueHHsT 1 00pa3noBeie. OOIINe TEXHIICCKHE
YCIIOBUS

I'OCT 25336-82 E Ilocyna u o60pynoBaHue CTEKISHHOE. THIIBI, OCHOBHBIE TapaMeTPhl U Pa3Mepsl

I'OCT 27065-86 (CT C3B 5184-85) KauectBo Boz. TepMUHBI U ONIpeeIeHIS

3 Onpenenenust

B  HacTOSmHMX  METOOMYECKMX  YKAa3aHUSAX  HCHOJB30BAHBI  CIEAYIONIHNE TEPMHUHBI C
COOTBETCTBYIOIITIMH OTIPEICIICHUSIMH.

AHamu3 mTpo0 BOABI - OmpeneneHHue (PU3MUYSCKUX, (UIUKO-XUMHUYCCKHX, XHUMHUYCCKHUX,
OMOJIOTUYECKHX, TOKCHYECKHUX CBOWCTB U cocTaBa Bobl [10].

BeHTOC - COBOKYIMHOCTh OpPraHM3MOB, OOWTAIOMIMX B JOHHBIX OTIIOKCHHSX BOIHBIX OOBEKTOB.
BrigensroT 3000eHTOC (’KHBOTHEIE), puToOCHTOC (pacTeHus), bakTepruodenToc (bakrepun) [10].

buorectupoBanue (OMOIOrMYECKOE TECTHPOBAHUE) - OLIEHKA KauecTBa OOBEKTOB OKpYKarouien
cpensl (BOABI M JIp.) NMO OTBETHBIM PEAKLUSAM JKHUBBIX OPTaHHW3MOB, SIBISIOIIUXCA TECT-00BEKTaMHU
(I'OCT 27065).

buotecTsl - MeToauku OuotecTupoBanus [2].

Bonausiii 006exT - mo 'OCT 19179.

Bricokoe 3arpssnenne (B3) - sBnenme, koTopoe B cucreme MoHutopmHra I[IBC Pocrumpomera
YCTaHaBJIMBAIOT MO CIEAYIOMIMM MpPU3HAKaM: yBEIHUUEHHE KOHIEHTpaluil 3arpss3HsIomuX BemecTs 1-
ro, 2-Tr0 KJacCOB OMNACHOCTH, NMPEBBIIAIOIINX MpeaeiabHo aomyctuMble koHneHTpanuu (ITAK) B 3-5
pas, BemecTB 3-ro, 4-ro KinaccoB onacHocTH B 10-50 pa3 (quis HedrenpoayKkToB, (hEHOIIOB, COSTUHEHHUN
Mmeny, xene3a M MapraHia - or 30 o 50 pa3); CHM)KEHHME KOHIEHTPAIMd PAacTBOPEHHOTO B BOjE
KHCJIOPO/A 10 3HAYEeHUH OT 3 110 2 MI/J; TOKPBITHE ONpEeICHHON IJIOMAAN MOBEPXHOCTH BOJIHOTO



00beKTa HEPTIHOM, MACIISTHON WM TUIGHKOH JIPYTOTO MPOUCXOKICHUS.

Tl'mapoOnonmornueckne TMOKa3aTeNd KadecTBa BOABI - IIOKA3aTeNlM, ONIpeAesieMble IpH
runpobuorornaeckom ananmse [10].

I'mapoOHOHTHI (BOIHBIE OPraHU3MBbI) - OPTaHU3MBI, KOTOPBIE KHUBYT B BOZE, TOHHBIX OTJIOKEHUSIX
BOJHBIX OOBEKTOB M UIPAIOT BAXKHYIO POJIb B POPMUPOBAHUN XUMHYECKOTO COCTaBa IPUPOJIHBIX BOA U
THIPOXMMHUYECKOTO PEKUMa BOJHBIX 00bekToB [10].

JloHHBIE OTJIOKEHHUS - IOHHBIE HAHOCHI M TBEP/Ible YacTHIIbI, 00pa30BaBIINECs U OCEBIIUE Ha JTHO B
pe3ynbTaTe BHYTPHBOJOEMHBIX IIPOLIECCOB, B KOTOPBIX YUYacCTBYIOT BEIIECTBA KaK €CTECTBEHHOI'O
MIPOUCXOXKICHHUS, TaK U aHTpornorenHoro [10].

3arps3HEeHHE BOIBI BOJOEMOB M BOJOTOKOB - IPOIECC M3MEHEHHUS COCTaBa W CBOMCTB BOJIBI IO
BIIMSTHAEM TTOCTYTIAOMINX B BOJAY 3arpSA3HSIONINX BEUICCTB, MUKPOOPTAHU3MOB, TEIUIa, MPUBOISIINX K
YXyIIICHUIO KadecTBa BOAHI [3].

3arpszaenue BropudHoe - mo ['OCT 27065.

3arps3HeHne TOKCHYECKOE - 3arPSA3HEHUE BOABI BOJOEMOB M BOJOTOKOB TOKCHYHBIMHU BEIIECTBAMH.

3arpsA3HEHHOCTH - COAEp)KaHUE B BOJIE 3arps3HAIONINX BEIIECTB, BRI3BIBAIOIICE HapyIICHHE HOPM
KadecTBa BOJbI [3].

HWcrounuk 3arpsasaenus sog - no 'OCT 17.1.1.01.

Kputepuil TOKCHUHOCTH - IPU3HAK, HA OCHOBAHUU KOTOPOI'O yCTaHABIMBAIOT TOKCUYHOCTH BOJBI
[11].

Haxkoruienne (akkyMyJisiiusi) BEIIECTB B BOJHBIX 00BEKTaxX - MPOLECC HAKOIUICHUS] MUHEPAJIbHBIX,
OpPTraHMYeCKUX BELIECTB (BOJIbI, COJICH, 3arps3HSIOINX BEIIECTB, OMOMACChl THAPOOUOHTOB, IPOAYKTOB
BBIJICICHUS. W pachafa TUAPOOWOHTOB, TMPOAYKTOB SpO3WH W abpasuu © Jp.) B pe3yibTaTe
TEOJOTHICCKUX, (U3MUECKUX, XHMHUYCCKHX ¥ OHOJIOTHYECKUX TIPOLECCOB U  XO3SMCTBEHHOM
JeaTeIbHOCTH YesioBeka [10].

OHTOTCeHe3 - HHANBHAIYAIBHOE Pa3BUTHE OpPTraHU3Ma.

OcTtpoe TOKcHUYeCKoe IeHcTBHE (OCTpas TOKCHYHOCTH) - BO3ICHUCTBHE, BBI3BIBAIOIIEE OTBETHYIO
peakIuio TecT-00beKTa, KOTOpas MpPOSBISIETCS 3a OTHOCHUTENBHO KOPOTKUM MEpHOJ] BpPEMEHH.
KoHueHTpanm XHMHUYECKHUX BELIECTB, XapaKTEpU3YIOIIHe IapaMeTpbl OCTPOH TOKCHYHOCTH,
JoBOJIBHO BBICOKH. OcTpoe Tokcuyeckoe JeiicTBHe OOBIYHO OILCHMBAIOT 110 TECT-PeaKIuu
"BBDKMBAaEMOCTB" OPraHU3MOB, KOT'JIa PETHCTPUPYIOT YUCIIO ITOTHONINX TECT-00BEKTOB.

OTK/IMK Ha TOKCHUYECKOe Bo3feiicTBhEe (3P(EKT TOKCHUECKOTO BO3MACHCTBHUSA) - PEAKIHUS JKHUBBIX
OpPTraHU3MOB Ha BO3/IEICTBHE TOKCHUHBIX XMMHYECKHX BelecTs [12].

IToBepxHoctHble Boasl - 1o 'OCT 19179.

[Toka3aTeny TOKCHIHOCTH - MTOKA3aTeIH, Hd OCHOBAaHHUU KOTOPBIX JETAIOT BBIBOABI O TOKCHIHOCTH
BEIIIECTBA MM 3arPsS3HEHHON BOJBI 171l BOAHOTO OpTaHM3Ma.

[yt HaOmogeHWH 3a 3arpsA3HCHHEM MOBEPXHOCTHBIX BOJI CYyImIM [ OCymZapcTBEHHOH CeTH
HabOmronenuit (CH) Pocrugpomera - MecTo Ha BOJOEMe WIIA BOJIOTOKE, T/I€ TIPOBOAST KOMILIEKC paboT
JUISI TIOJTYYEeHHS. JaHHBIX O Ka4eCTBE BOJbI MJIM JOHHBIX OTJIOKEHUH [3].

CocTosiHME BOIHOTO OOBEKTAa - XapaKTepUCTHKa BOJHOIO OOBEKTa IO COBOKYMHOCTH €ro
KOJINYECTBEHHBIX U KaYeCTBEHHBIX IOKa3aTeNneil MpUMEHHUTENBHO K BUAaM Bozgomnois3oBaHus (I'OCT
17.1.1.01).

CtBOp mMyHKTa HaOIIOAEHUH 3a 3arps3HeHHeM HoBepxHOCTHHIX Box cymu ['CH Pocruapomera -
YCIOBHOE MONIEPEYHOE CEUYEeHUE BOJOEMA MM BOJOTOKA, B KOTOPOM MPOU3BOJAAT KOMIUIEKC padoT Ayt
MOJIyYEHUs JAHHBIX O MOKa3aTessX cocTaBa U CBOMCTB BOABI [3].

TecT-00bEKT - OpraHW3M, KOTOPBI HCHOJB3YIOT MPHU OHOTECTHPOBAHUU (BOXOPOCHH, MabHUH U
T.0.) [2].

Tect-peakius - peaknusi TecT-00BEKTa, MCHOIb3yeMas I ONpeAeTCHUsS TOKCHIHOCTH BOIHOU
cpensl [2].

TOKCHKOJIOTUYECKHH SKCIEPUMEHT - HKCHEPUMEHT B BOIHON TOKCHKOJIOTHH, B XOZI€ KOTOPOTO
OIICHMBAIOT BJIHMSHWE HAa TECT-00BEKT HCIBITYeMOH BOABI MIM XMMHYECKOTO COCTUHEHUS.
OKCIIEPUMEHT CTaBST B YCIOBUAX PETYJISIPHON CMEHBI BOABI MJIH Oe3 Hee (B HEMPOTOUHBIX YCIOBHSX).

Toxcukonorndeckre (OMOTECTOBBIE) MMOKA3aTENIH - MOKA3aTeldH OMOTECTHPOBAHMSA Ha Pa3IHMIHBIX
TecT-00BeKTax (HadHUAX, BOXOPOCIX, ppidax u T.1.) [12].

TOKCUKaHTHI - XUMUYIECKHE BEIEeCTBa, 00Iaal0NIie CBOHCTBOM TOKCHUYHOCTH [12].

Toxcukomorusi BogHAas - Hayka O TOKCHYHOCTH BOJHOW CpeAbl, B TOM YHCJIE HPUPOTHOW WIN
CTOYHO¥ BOJBI [T THAPOOUOHTOB [ 12].

TokcuKoNOrust KOIOruuecKas (IKOTOKCHUKOJIOTHS) - Hayka 00 OKpYXalolled cpene, U3ydaromas
BO3ACUCTBHE 3arpsA3HSIONIUX BEINECTB HAa OKPYKAIOIIYI0 CpeAy M JKHUBBIE OPraHU3MBbl, BKIIIOYAs
yenoBeka [14].

TokCHYHOCTH BOJBI (JIOHHBIX OTJIOKEHHWI) - CBOMCTBO BOJBI (JIOHHBIX OTJIOKCHHH) BBI3BIBATH



MATOJIOTMYECKUE W3MEHEHHS WM THUOeNb OpraHu3MOB, OOYCJIOBICHHOE IIPHCYTCTBHEM B HEH
TOKCHYHBIX BemecTs [11].

Touka oTbOopa mpod - TOYHO 3aQUKCHPOBAHHOE MECTOIOJOXKEHHE OTOOpa MpOoOBI BOABI WIIH
JIOHHBIX OTJIOXKEHUH [2].

TpeboBanus K Ka4eCTBY BOJBI 110 TOKCHKOJIOIMYECKUM [T0KA3aTelNsIM - HOpMaTHBHBIE TPEOOBAHHUS K
KaueCTBY BOJIbl, COOTBETCTBHE KOTOPHIM HPOBEPSIOT C MOMOIIBIO OWOTECTUPOBAHHS TOKCHYHOCTH
Bozbl [1].

@DOHOBBII CTBOP - CTBOP, PACHOJOXKEHHBIH Ha PACCTOSHUU HE MeHee 1 KM BBbIIe HUCTOYHUKA
3arpsi3HeHUs (YCIOBHO YHCTHIM y4acTOK BogHOro oobekTa) [10].

XPOHNYECKOE TOKCHYECKOEe NEHCTBHE (XPOHMYECKash TOKCHYHOCTB) - BO3/ICHCTBHUE, BBI3BIBAIOIICE
OTBETHYIO PEAKIHIO TECT-00BEKTA, MPOSIBISIONLYIOCS B TEUEHHE OTHOCUTEIHHO AIUTEIHHOTO MEPHOa
BpPEMEHH. XPOHHIECKOE TOKCHYECKOE AEHCTBHE BOAHOW CPEAbl OOBIYHO OIICHMBAIOT HE TOJBKO MO
BBEDKHBAEMOCTH TECT-00BEKTOB, HO M 110 APYTHM TECT-PEaKIHsAM: "TIOJOBUATOCTE", "M3MeHeHHne pocTa”
u T [12].

UpesBbIuaifHasi KOJTOTHYECKAst CUTYaIHs - KOJIOTHYECKOE HEOJIAronoiydne, XapakTepu3yroleecs
YCTOMUUBBIMU OTPULIATETILHBIMU U3MEHEHUSMU OKpY’KaroIllel Cpeibl U MPeACTaBISIoNee Yrpo3y At
310pOBbs Hacenenus [ 13].

DKOJIOrHYecKoe 0Jaronoaydne 3KOCUCTEMBI - COCTOSIHUE YKOCHUCTEMBI, KOTOPOE XapaKTepu3yeTcs
HOPMaJIbHBIM BOCIIPOM3BEICHHEM €€ OCHOBHBIX 3BEHBEB [14].

OKcIo3unusg - TMepHoA, B TEYEHHE KOTOPOTO OpPraHM3M HaXOAWUTCS II0Jl BO3AEHCTBHEM
uccienyemMoro (akTopa, B YaCTHOCTH XHMHYECKOTO BeIleCTBAa. B 3aBUCHMOCTH OT 3KCHO3WIMU
pa3IuyarT OCTPOE UM XPOHUUECKOE TOKCHUECKOeE aercTBue [14].

OKkcTpeManbHO BbICOKOE 3arpsisHeHue (OB3) - saBieHme, KOTOpoe, Kak IPaBWIO, OOYCIOBICHO
aBapUHHBIM H 3aJIOBEIM COPOCOM 3arps3HSAIONMX BemecTB. B cucreme Monmrtopuara I[1BC
Pocrugpomera OB3 ycraHaBNIHMBAaIOT MO CIEAYIONIMM IIPU3HAKaM: MAaccOBOW ruoOemn (win
3a00JIeBaHMAM) PHIOBI WIIM IPYTHUX BOJHBIX OPTaHU3MOB, a TAK)XKE COKPAIIEHHUIO U MOTEpPEe MECT Haryia,
HepecTa, HapyIeHH s ITyTeld MUTPaLuK PbIO U APYTUX NPOSBICHUH SKOJIOTHUECKOTI0 HEOIaronoIyus.

4 CoxpameHust

B HaCTOAIUX METOAUYCCKUX YKa3aHUAX MPUHATHI CICAYIOIHUC COKpAICHMA.

I'Xm - 'mppoxumuyeckuii MHCTUTYT.
Pocrunpomer - ®enepanbHas cinyx6a Poccun o ruipoMeTeoposorui 1 MOHUTOPHHTY OKpYXKatomen
cpempl.
YIMC - MexperuoHajibHOE TEPPUTOPHUATIBLHOE YIPABJIEHUE IO TUAPOMETEOPOJOTHH U
MOHHUTOPHHTY OKPY>KaloIeH Cpesibl.
IIBC - IOBEPXHOCTHBIE BOJBI CYILIH.
B3 - BBICOKOE 3arps3HEHUE.
I'CH - l'ocynapcTBeHHas ciyx0a HaOIIOJeHHUIA.
BITK - OMOXMMHUYECKOE MOTPEOIeHNE KUCI0PO/Ia.
9B3 - OKCTPEMAaJIbHO BBICOKOE 3arpsi3HEHHE.
H3BJIO - HaGmoaeHUs 33 COACPIKAHUEM 3arPSI3HSIONINX BEIIECTB B JJOHHBIX OTJIOXKCHHUSX.
oT/J - OCTPOE TOKCHYECKOE JIEHCTBUE.
XTI - XpPOHUYECKOE TOKCUYECKOE JIEHCTBUE.
IIJIK - IPEAENBHO JOIYCTUMAasi KOHLIEHTPALUsL.

5 O0mmue moJIoKeHus

5.1 buotectupoBaHME TOKCHYHOCTH JOHHBIX OTJIOKEHHH INPOBOAUTCS C LENbI0O HHTETPAIBHOMN
OIIGHKH MX TOKCHYECKOTO 3arpsA3HEHHs, 00yCIOBJICHHOTO NPHCYTCTBUEM COBOKYITHOCTH TOKCHYHBIX
XAMHWYECKHX (3arps3HSIOMIMX) BEMIECTB. 1EOpeTHYECKHE IIOJIOKEHHS, KAacaloluecs IPHUPOIBI
TOKCUYHOCTH JIOHHBIX OTJIOXKECHUM, U3JI0KEHBI B IPUIIOKEHUU A.

5.2 buorecTHpoBaHHE TOKCHYHOCTH JOHHBIX OTJIOKEHHH HCIIONB3YIOT JJISl PEIICHUS CIIETYOIIIX
3a/1a4:

- OLIEHKM TOKCUYHOCTH (BBISBIICHUS HAJIMYUS U CTETIEHH TOKCUYHOCTH) MPOOBI JOHHBIX OTI0KEHHH;

- OLICHKH YPOBHSI TOKCHYECKOT'O 3arpsi3HEHUS JOHHBIX OTJIOKEHUH BOJHOTO OOBEKTa, BBIICICHHUS
Y4aCTKOB HAaKOIIJICHUs TOKCHUYHBIX 3arPA3HAIOIIMX BELIECTB B JOHHBIX OTJIOKEHUAX U OLEHKU BIUSHUS
UCTOYHUKOB 3arpsi3HEHUS HA COCTOSIHUE OHHBIX OTJIOKEHUIH;

- OIIEHKH YPOBHS TOKCHYECKOIO 3arps3HEHHS] 3KOCHCTEMBI BOJHOTO OOBEKTa 10 pe3yibTaTaM



OMOTECTHUPOBAHUS JTOHHBIX OTJIOXEHUH U BOJBI.

5.3 buotecTupoBaHue TOHHBIX OTIIOKECHUH MOYKET OBITh UCTIOIH30BAHO TAKXKE JIJISI OIICHKH:

- 9KOJIOTO-TOKCHKOJIOTHIECKOTO COCTOSIHUS M SKOJIOTHIECKOTO OJaromoJrydusi BOJHOTO OOBEKTa B
KOMILICKCE C METOIaMU XUMHYCCKOTO M THIPOOHOIOTHUSCKOTO aHATN3A,;

- TOKCHYHOCTH JJOHHBIX OTJIOKCHHM, H3bIMACMBIX TIPU THOYTIYOUTEIBHBIX paboTax;

- TOKCUYHOCTH TPYHTA, TOJIEKAIIETO 3aX0OPOHEHHIO;

- TOKCUYHOCTH TE€XHOTEHHO 3arpsi3HEHHBIX MOYB.

6 OcHOBHbIE IPUHIUIIBI OMOTECTUPOBAHMS JOHHBIX OTJIOKEHMIA

6.1 ITpyHIMN GHOTECTHPOBAHUS JOHHBIX OTJIOKEHHH 3aKIF0YaeTCsl B OHOBPEMEHHOM IPOBEICHHN
TOKCHKOJIOTHIECKOTO SKCIIEpUMEHTa Ha Tpole ¢ McCIeIyeMoro yJacTka BOJHOTO 00beKTa (OTBITHOM)
u npobe ¢ (GOHOBOTO y4acTka (KOHTPOJBHOW) M IIOCIEAYIOIIEM YCTAHOBICHWH Pa3IHIUi MEXITy
pesynbpraTtamu (prinoxenue b).

6.2 B 3aBHCHMOCTH OT IIOCTaBJICHHBIX 33124 OMOTECTUPOBAHNE JOHHBIX OTIIOKECHUH IIPOBOSAT:

- Ha MaTepuale mpoObl, He MOJBepraBiIciics Kakoi-mubo oopadoTke ("HeoOpaboTaHHOU" Mpobde) -
JUISL aHainM3a TOKCHMYHOCTH, OOYCIIOBJICHHOW BCEW COBOKYIIHOCTHIO IIPHCYTCTBYIOIIMX B IIpo0Oe
3arps3HSIONINX BEIIECTB U UX METa00IUTOB (00IIeH TOKCHYHOCTH);

- Ha BOI[HOI‘/II BBITAXKKE OOHHBIX OTJIOKEHUN - Jid aHajin3a TOKCUYHOCTU BOAOPACTBOPUMBIX
3arpA3HAIOMINX BEIICCTB.

7 ®opMupoBaHMe CeTH NYHKTOB M IPOrpaMM Ha0JII01eHu i

7.1 HabmromeHus IO OIIGHKE TOKCHYECKOTO 3arpsi3HEHHS JIOHHBIX OTJIOXKEHHH OpPraHu3yIlOT B
MYHKTaX PEKUMHBIX HaOMIONCHMI, B KOTOPBIX IIPOBOAATCS HAOMIONCHMS 3a COJAEpKAHHEM
3arps3HAIONNX BelecTB B AOHHBIX oTiokeHmsx (H3BHO) B cocraBe cuctembl moHutopunra [1BC
[15].

7.2 Tlpu npoBeICHUH OTICPATUBHBIX HAOIIOICHUN 0TOOD MPOO MPOBOAT HA CIACAYIOIIUX yUaCTKaX:

- I/ie IPEeATOoJIaraeTcs BRICOKUN YPOBEHb 3arpsA3HEHUS;

- I/ie 3aperucTpUpOoBaHbl pu3Haku OB3;

- B 30HE YPE3BbIYAITHON IKOJIOTUYECKOM CUTYALUH.

7.3 Tlpu BbimonHeHMH pabOT 1O OLEHKE 9SKOJOr0-TOKCHKOJOTMYECKOTO COCTOSHHS U
9KOJIOTMYECKOTO OJIaronoIydust BOXHOTO 00BEKTa 0TOOP MpoO MPOBOIAT OJTHOBPEMEHHO ¢ OTOOPOM Ha
THIPOXMUMHUYECKHH ¥ THAPOOHOIIOTHYECKHH aHAIN3 B TEX XKE TOUKAX.

7.4 Bri6op myHKTOB HaOmroneHwit U cTBOpoB ocymecTBisieT YIMC u cornacyer ¢ ' XU B mopsiaxe,
ycranoBieHHOM [3]. [Ipu BeIOOpE MMyHKTOB M CTBOPOB 0TOOPA P00 AJIst OMOTECTHPOBAHMUS YUUTHIBAIOT:

- TUII BOJHOTO O0BEKTa;

- PacHOJIOKEHNE YUaCTKOB 0CaKOHAKOIIIICHUS,

- pacroioKeHHE UCTOYHNKOB 3aTrPsI3HEHHUS;

- peTpOCHEKTHBHEIE (3a MPEALIECTBYIOMNI IEPHO/) TaHHBIE O XapaKTepe 3arpsA3HeHHUS;

- TUI ¥ XapaKTePUCTUKU JOHHBIX OTIOKEHUI.

7.4.1 TIpoObl MOHHBIX OTIOXKEHWH OTOMPAIOT B 30HAX MAKCUMAIBHOTO OCaJKOHAKOTUICHHUS: Ha
IUIECOBBIX y4YacTKaxX, B 30HaX IOANOpa OOKOBBIMH MPHTOKaMH, B NPUIUVIOTHHHOW dYacTu
BOJIOXPaHWIINIL, B MECTaX MPOBEJCHUS THOYTIIyOUTENBHBIX paboT U PEe3KOro paclIMpeHHs pyciia PeKn
U T.JI.

Ha nebonpmiom miecoBoM ydacTke (MPOTSHKEHHOCTHIO MeHee 50 M) mpoOBI OepyT B ero cpeaHein
gactd. Ecmu 1oiecoBerit yuactok Oompmioit (Oomee 50 M), OTOMparOT WHTErpaibHYI0 TIpo0y,
COCTaBJIIEMYIO M3 TIOPLUH, B3ATHIX B TOYHO 3a()MKCHPOBAHHBIX CTBOPAX, KOTOPBIE PACIIOararoT BIOJIb
Tuieca.

7.4.2 Tlpu o1ieHKe BIMAHUS UCTOYHHKA 3arPSI3HEHUS Ha BOJIOTOKaX OTOMPAIOT MPOOHI:

- BBIIIE YYacTKa OCAaJKOHAKOIUIEHUS WM Ha y4acTKe OCaJAKOHAKOIIeHHMs, HO He panee 0,5 KM OT
MecTa cOpoca CTOUHBIX BOJ;

- BBIIIE WCTOYHHKA 3arps3HEHHS B (POHOBOM cTBOpe (OOBIYHO YCTAHABIMBAIOT HAa | KM BBIIIE
MCTOYHUKA 3aTPSI3HEHNUS).

7.4.3 Ilpu o1leHKE BIMSHUS NCTOYHHKA 3aTrPSI3HEHUS HAa BOJIOEMAaxX OTOMPAIOT MPOOHI:

- B 30HE BIMSIHUS cOpOca CTOYHBIX BOJ;

- B 30HE BepxHero Obeda ruapoysia Wiv B UCTOKE pekr (KaHasla) U3 BOJIOEMa;

- B 3aMBIKAIOIUX CTBOPAX MUTAIOIINUX UX BOJAOTOKOB.

7.4.4 Jlns orbopa mpoO BHIOMpArOT T€ MYHKTHI W CTBOPHI, I'Jl€ YpPOBEHb 3arpsi3HEHUS BOJHI,
0COOCHHO MPHUIOHHBIX CJIOEB, 0 JaHHBIM NPENIIECTBYIONINX HAOMIOACHUH (110 THIPOXUMUYECKUM U



TUAPOOHNOIOTHYECKUM TIOKa3aTeNsIM) HanboJiee BHICOK ISl TAHHOTO BOJHOTO OOBEKTA.

7.4.5 Touku oTdopa pob ycranaBmmBaoT B coorBeTcTBur ¢ H3BJIO [15] Takum oOpa3om, 4ToOBI
BCe MPOOBI OBUTH 00ECTIeYeHbI KOHTPOJIBHBIMH MPOOAMH C MICHTUIHBIM THIIOM H XapaKTePHCTHKAMHU
JIOHHBIX OTII0XKeHUH. [locnenune onpenensior cornacHo [4], npuioxeHue A.

7.5 dopmupoBaHHE MPOTrpaMM HaOJIIOAEHHH, MEPHOIUYHOCTh M CPOKH OTOOpa MpoOd JOHHBIX
OTJIOKCHHH B XOJI€ PEKUMHBIX HAOMIOJCHUI MPOBOAAT B 3aBUCUMOCTH OT 3aJiau OnotecTupoBaHus (110
5.2) u B cootBetcTtBuu ¢ H3B/IO cormacho [15].

7.6 Bb100p MyHKTOB, CTBOPOB AJIsl 0TOOpa Mpod M MOAr0TOBKY IporpamMm ocymectBisiioT YIMC u
cornacytot ux ¢ '’ X! B nopsinke, yctaHoBieHHOM [3, 15].

8 OT6op, TpaHCHIOPTHPOBKA U XpPaHEHHE NMPOO

8.1 Otbop mpo0d MOHHBIX OTJIOKEHHHA WPOBOMAT COTIACHO METOAMYECKHM yKazaHusaMm [15],
WCIIONB3YS CIIOCOOBI M YCTPOHCTBA, IPeAyCMOTpeHHEIE [ 15].

8.2 ITomumo mpo0 TOHHBIX OTIIOKEHHH, HA ITOM )K€ YUaCTKe OTOMPAIOT BOAY (10 BO3MOXKHOCTH W3
npunonHoro cnost) corstacio I'OCT 17.1.5.04, TOCT 17.1.5.05 mist moaroToBKM K OMOTECTUPOBAHHIO
poOBI TOHHBIX OTJIOKECHUH.

8.3 OroOpanHble NMPOOBI JOHHBIX OTJIOKEHHH IOMEIIAIOT B YHCTHIE IJIACTHKOBBIE MEIIKH WU
IUIACTMACCOBBIE (CTEKIISTHHBIC) IIMPOKOTOPJIble OaHKH, B KOTOPBIX TOCTABISIOT MX B J1a00PaTOPHIO.

8.4 KoHcepBupoBaHue npob He A0IyCcKaeTcs.

8.5 Cpasy mocie oTOopa mpoObl MOMENIAIOT B XOJIOAWIBHUK WM B MPOXJIAIHOE MECTO Ha OOPTY
SKCIEAUIIMOHHOTO CyaHa. Bo BIa)kHOM cocTOSTHIM MPOOBI XpaHsT He Oonee 1 cyT mpu TemmepaTtype He
Boie 5 °C.

8.6 buorectupoBaHme MPOBOAAT HE MO3MHee, yeM depe3 | cyr mocie orbopa mpob. Ecmm 3t0
HEBO3MOXKHO, IIPOOBI 3aMOPAKMBAIOT. B 3aMOpPOKEHHOM COCTOSIHHH ITPH TEMIIepaType oT MUHyC 15 1o
muHyc 20 °C nmpoObI MOKHO XpaHUTh B TeueHHe 60 CyT.

9 IloaroroBka npood st 6MOTEeCTHPOBAHUS

9.1 TIoArOTOBKY ONMBITHOH M KOHTPOJBHOW MPOO MPOBOASAT OJHOBPEMEHHO C IOMOIIBIO OJHUX U
TeX e MPOoIeayp.

K xaxxmoil onbITHOI NpoOe CTaBAT KOHTPOJIb C COOTBETCTBYIOIIUM THIIOM M XapaKTepUCTUKAMU
JOHHBIX OTJIOXXCHHMH (TWUI JOHHBIX OTJIOXKECHHH B OIBITHOM M KOHTPOJIBHOH HpoOax MOJDKEH ObITh
OJIMHAKOBBIM).

9.2 OtoOpanHyro mpoOy BO BIAKHOM COCTOSHHM TIPOIYCKAlOT dYepe3 KalpoOHOBOE CHTO C
muamerpoMm mop ot 0,5 mo 1,5 MM i ynaneHus OOJIOMKOB pPaKOBHH, KaMHEH, BOJOpPOCICH U
OTMEpIIUX OpraHu3MoB. OcaJok coOMpaloT B MOJMATIIICHOBBIN MENIOK MJIM TUIACTMAcCOBYIO MOCYY.
J51s1 BBITTOSTHEHUSI 3TOH MPOLEAYPH! UCIOIB3YIOT MPUPOIHYIO BOAY, OTOOpPaHHYIO HA TOM )K€ Y4acTKe
OJTHOBPEMEHHO C JIOHHBIMH OTJIOKEHUSIMH; KOJTMYECTBO BOJBI AJIsI CMBIBAHUS OCa/IKa MPH 3TOM JIOJDKHO
OBITh MUHUMANIBHBIM. [10Ty4eHHBIN 0CaJOK OTCTAaUBAIOT B TeUEHHE O U, MOCTE YeTro ACKAaHTHPYIOT UITH
CJIMBAIOT C MOMOIIBI0 croHa OOIBbIIYI0 YacTh BoJbl. OcaioK MepeMelInBaioT ¢ OCTaBIIeiics BOIOW 1
WCTIONB3YIOT JIs1 OMOTECTUPOBAHMUSL.

Ocalok MOKHO XPaHHUTh BO BJIQYKHOM COCTOSHUH He Oojee | cyT mpu Temmeparype oT 2 mo 4 °C.
Ecnu nposecTn 6noTecTHpoBaHNE B TEUEHHE STOTO BPEMEHH HEBO3MOXKHO, OCAJIOK 3aMOPAXHBAIOT 1
XPaHAT B 3aMOPOKEHHOM COCTOSIHMM NpU Temneparype oT MuHyc 15 no munyc 20 °C B teuenue 60
CYT.
9.3 IIpu 6moTecTupoBaHUM "HE0OPaOOTaHHOH" TPOOBI UCTIONB3YIOT OCAIOK, TOTYYCHHBIH 110 9.2.
9.4 Tlpu GWOTECTHPOBAHUU BOMHOW BBHITSDKKM MOJMYYCHHBIA OCagoK (Mo 9.2) mMOMEmaT B Yallkd
Iletpu u ocTaBiArOT Ha Bo3ayxe mpu Temmepatype 20+5 °C 1 moxydeHus BO3AYIIHO-CyXOH MPOOHI.
Bepyt HaBecky maccoii 100 T 1 100aBISIOT MPUPOAHYIO Boay (OTOOpaHHYIO ¢ (POHOBOTO Y4acTKa MM
OTCTOSIHHYIO BOJIOTIPOBOAHYIO BOAY) B cooTHoreHuu 1:4 (400 CMS), B30AJITLIBAIOT B TeYeHHE | U, 1afOT
OTCTOATHCS B TedeHne 2 4. [lomyckaercst neHTprudyrupoBanne B TeueHue 15 mun npu 3000 o6/MuH.
JlexkaHTHPYIOT HaZOCAI0YHYIO KHUIKOCTh M HCHOJB3YIOT €€ I OMOTeCTHPOBAHNS.

10 Metoauku 6moTecTupoBanus (0norecThb)

10.1 BuotectupoBaHue MPOOBI JOHHBIX OTIOKEHUH MPOBOMAT C IMOMOINBI0 OJHON METOIHMKH
(bnorecta) mwu HabOpa MeTOAUK (OUOTECTOB).

10.2 [Ins 6uorectrpoBanus "HeoOpaboTaHHOW" MPOOBI JOHHBIX OTJIOKEHUI HCIIONIB3YIOT OHOTECT
Ha OpraHu3Max 3000€HTOCa COTJIACHO NPWIIOKEHUTO [



10.3 JIst GnoTecTUpOBaHUS BOJHON BHITSDKKH MCIIONB3YIOT OMOTECTHI Ha AaHUSIX, IeproaaGHUSIX,
BOZOPOCIAX, TTApaMEIHsIX, KOJIOBpaTKax M prldax coryiacHo pekoMeHmanusMm [2]. [lpropureTHeIM TipH
OIICHKE pe3yJIbTATOB OMOTECTUPOBAHUA BOJHOHN BBITSDKKH 10 HAOOPY OMOTECTOB SBISIETCS OHMOTECT Ha
JapHUIX WK nepuoaadHUSX.

11 OneHKa TOKCHYHOCTH

11.1 OueHka TOKCHMYHOCTH IIPOOBI SIBISETCS JKCIepTHOH. Ee aenaror, mcrmonb3ys pes3yibTaThl
perucTpanmy rmoxasaresieii 0cTporo U XpOHHYECKOro TOKCH4eckoro aeictsus (coorserctBeHHo OT/l u
XTH). Ouenka mpoBOIUTCS CIEIHAIICTOM C YI€TOM 3aKOHOMEPHOCTEH pearnpoBaHms, 0cOOeHHOCTEH
JKU3HEIEATSITFHOCTH NCTIOIh30BaHHBIX TECT-00BEKTOB (prutoxkenus B, I).

11.2 Tlpu ucnonp3oBaHNE Habopa OHOTECTOB OOIIYIO OINEHKY TOKCHYHOCTH JOHHBIX OTIIOXECHUH
BBIBOJIIT MCXOAS W3 CIEIYIOUIEro MPUHINIA: €CIH XOTSA OBl B OAHOM M3 OHMOTECTOB MpoOa JOHHBIX
OTJIOKCHMH OKa3blBaja TOKCHYECKOE MEHCTBHE, €€ CUMTAIOT TOKCHYHOHM (Pe3ysbTaThl Pa3iIMUHBIX
6MOTECTOB MOTYT HE COBIAJaTh BCJIEACTBHE pa3IM4YMii B UyBCTBHUTEIBHOCTH TECT-OOBEKTOB K
TOKCHYECKOMY BO3JCHCTBHIO, IPHIIOKEHHE B).

11.3 OueHKy ypoBHSI TOKCHYECKOTO 3arpsi3HCHUS JOHHBIX OTJIOKEHHH BOAHOTO OOBEKTa B LIEJIOM
MPOBOJIST HA OCHOBE PE3YyJIbTATOB OMOTECTUPOBAHMS MPOO, OTOOPAaHHBIX Ha pa3HBIX ero ydyacrkax. I1o
HaJIMYUIO0 TOKCUYHOCTU B PA3JTIMIHBIX npo6ax JOHHBIX OTIOKEHHUH CYZAT O PAcCIIOJIOKECHUUN YYaCTKOB
HaKOIIJICHHUA TOKCHUYHBIX 3arpA3HAIOMMUX BEIICCTB B BOJHOM O6’I)CKTG, 30HaxX BJIMIHHUA HCTOYHUKOB
3arps3HEeHUsI.

Jns OUeHKM YpOBHA TOKCHYECKOTO 3arpsi3HCHUS MOHHBIX OTJIOKCHHH BOZHOTO OOBEKTa
PEKOMEHAYETCSl HCIONIb30BaTh Tabnmiy 1, pa3paboTaHHYy!0o Ha OCHOBE MaHHBIX HAayYHBIX
uccnenoaHui [16].

11.4 OneHky ypoBHS TOKCHYECKOTO 3arpsi3HEHHS] 9KOCHCTEMBI BOJHOTO OOBEKTa IPOBOAAT HA
OCHOBE PE3yJIbTaTOB OMOTECTUPOBAHUS MPOO TOHHBIX OTIOXKEHHH, ITPOO BOABI M3 MPHIOHHBIX CJIOEB U
Hp06 BO/JbI BO}IHOﬁ TOJIIIH. HpI/I 9TOM B TOKCHUKOJIOTHYCCKUX IKCIECPUMECHTAX HUCIIOJB3YIOT OOHU U TC
e OUOTECTHI.

Tabnuna 1

OHeHKa YPOBHSA TOKCUHYECKOI'0 3arpsASHCHUSA JOHHBIX OTJIOKEHHH BOJHOI0 o0beKTa

V4acTKu BOIHOTO
00BeKTa, TAe B mpodax
00OHapy)KeHa TOKCHIHOCTh

Twun n XapakTep JOHHBIX OTJIOXKCHUH ypOBeHB TOKCHYCCKOI'O

3arpsA3HCHUA

W npenMy1iecTBEHHO MEIKOAETPUTHBIN
Wn menko- ¥ KpynHOAETPUTHBIH

Wi Bcex TUTIOB, WIIMCTBIN TIECOK

Ha otmenpHBIX y9acTkax
Ha 3HaumTenpHON YacTh
YYaCTKOB

Ha Bcex ydactkax

YMepeHHO 3arps3HeHHbIC
3arpsi3HEHHbIE

I'psa3uble

JloHHBIE OTJIOKEHUS BCEX THUIIOB, MOBEPXHOCTH To xe

KaMHeH, rpaBusl, rajibku

OdeHb TpsI3HBIE

12 TpeOoBaHus K KBaJU(PUKALMH CIIENHAINCTA

Crenuanuct, BBHINONHSIIONIMNA TOKCHKOJIOIHYSCKHN aHaiM3, JMODKEH OBITh T'HAPOOHOJIOrOM,
KOTOPBI 3HAKOM C OCHOBaMH BOJHOH TOKCHKONOTUH. JKenaTensHo, 4ToObl CIeHUaaIucT UMeN BhICIIee
oOpasoBaHme.

3HaHWE OCOOCHHOCTEH IKM3HENEATECIBHOCTH, IOBEICHHUS, MECTOOOUTAHHI TecT-00bEKTOB

HEOOXOIUMBI JUII BBIOOpa pPENpe3eHTAaTUBHBIX YYacTKOB s OTOOpa ImpoO, OTIIOBa OEHTOCHBIX
OpPTaHWU3MOB, BBITONHEHHUS PA0OT IO OHOTECTHPOBAHHIO. IJTO TO3BOJHT BBHIOpaTh Hambolee
aJIeKBaTHbIE METOJbI OWOTECTHPOBAHMS, IOATOTOBUTh TECT-OOBEKTHI, OOECHEUNTh ONTHMAJIbHBIC
YCIIOBUSL JKU3HEACSATEILHOCTH B XO0J€ TOKCHKOJIOTHYECKOTO SKCIEPUMEHTa, KOPPEKTHO MPOBECTH
aHanmM3, JaTh HAAECKHYI0 OKCIIEPTHYIO OILEHKY pe3yJlbTarToB C YYeTOM OCOOEHHOCTEH
KHU3HEACSITEILHOCTH TECT-00BEKTOB M COTMOCTABUTh PE3YNBbTAThl OMOTECTHPOBAHUS C PE3yJIbTaTaMu
THIPOOHOIIOTHIECKOTO U XUMHYECKOTO aHAJIN3a.




ITpunoxenne A
(cipaBO4HOE)

Hpnpoaa TOKCHYHOCTH JOHHBIX OTJIOKEHMIA

TOKCHYHOCTh XMMHYECKHX BCIICCTB SBISICTCS OJHOW W3 TJAaBHBIX NPUYHMH HETaTHBHBIX
MOCJICICTBUI aHTPOMIOTCHHOTO 3arps3HEHUS MPUPOIHBIX cpel. [IpUCYTCTBHE TOKCHYHBIX BEIICCTB B
BOJIHOW Cpejie MPUBOJUT K THOEIH BCETrO JKUBOTO, BBHIMAJCHUIO M3 COCTAaBa IMPUPOIHBIX COOOIMICCTB
OpPTraHU3MOB - OOHMTATEINICH YUCTHIX 30H U 3aMEHE MX 3BPHOUOHTHBIMHU BHIAMH.

B ob6macti oxpaHBI BOJ XOPOIIO W3BECTHO IOHATHE "TOKCHYHOCTH BOABI'. DTO CBOMCTBO BOMBI
(cTouHOM MK 3arpsA3HEHHON IPUPOTHON) BRI3BIBATH PA3BUTHE ITATOIOTHYECKOTO MpoIlecca I THOeTh
JKUBBIX OpraHm3MoB. OIJHAKO HE TOJBKO 3arpsA3HEHHE BOJHON TOJIIW, HO W 3arpsS3HCHHE TOHHBIX
OTJIOXKCHUH W HAKOIICHWE TOKCHYHBIX 3arps3HAIOIINX BEIIECTB B JOHHBIX OTIOKCHUAX IPEICTABIIIET
ONACHOCTD JJISI BCEM BOJTHOM SKOCUCTEMBI.

Hakonnenne 3arpsi3HSIOMNX BEIISCTB B JOHHBIX OTJIOXKECHUSX CBS3aHO C OCENAaHWEM Ha JIHO
XUMHYECKHX BEUICCTB, MOCTYMAMOIINX B BOJHBIA OOBEKT U HAXOMSAIIMXCS OMPEICICHHOS BpEeMs B
pPacTBOPEHHOM COCTOSIHMH. [IOMHMO 3TOTO OHO MPOUCXOTUT B XOJC XHUMHYECKOTO OCAXKICHUS
TPYAHOPACTBOPHMBIX COCAMHCHHA MHUKPORJIEMCHTOB, COPOIIMM WX HAa B3BCIICHHBIX 4YacTHUIAX,
IIOIJIOIICHU BOHHOﬁ PACTUTCIIBHOCTBIO W TMOCICAYIOHNICT'O BTOPUYHOI'O 3arps3HCHUA B PE3YJIbTATC
OTMUPpAHUA PACTUTCIIBHOCTU U HAKOIUICHUA OPraHNY€CKNUX OCTATKOB B IIPUAOHHBIX CJIOAX.

B pesynbrare oOMeHa B CHCTEME BOAA-IHO B MPUIOHHBIC CIOM BOJbI MOCTYMAOT 3arpsA3HSIONINE
BEIIIECTBA, 1 30HA BTOPHYHOTO 3arps3HEHUS MOKET 3aHUMATh 3HAYUTEIbHYIO YacTh TOJIIH, OCOOCHHO
3UMOH.

[Ipomecc HakoIICHHMs, TIOBEACHHE M TOKCHYECKOE JCHCTBHE 3arps3HSIONINX BEIISCTB B JOHHBIX
OTJIOXKCHHUAX 3aBUCAT OT MHOTHX (PAKTOPOB: MPHUPOIBI U (PU3UKO-XIMUIECKHX CBOWCTB BEUICCTB; THMA
TPYHTa; KHCIOPOTHOTO PEXHMa; COICpXKAHWA OpPraHWYeCKWX BemlecTB; pH Bombl W TpyHTa;
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOTO MOTCHIIMANA; JKECTKOCTH BOJBI, XapakTepa BOJ0OOMCHA;
TEMIIEpAaTypHOTO  PEXHMMa; y4acTHsi IKMBBIX (OCHTOCHBIX) OpraHM3MOB, B OCOOCHHOCTH
MUKPOOPraHu3MoB B MeTa6OJ'H/I3Me BO[[HOI\;I OKOCUCTEMbI U T.H. 3TI/I 3aBUCHUMOCTH BE€CbMa CJIOKHBI U
MHOT'OKOMIIOHCHTHBI.

Bonbiryto posib B MPOSIBICHUH TOKCHYECKUX I((PEKTOB MIPAIOT CE30HHbBIE KOJIeOaHMs BIUSIOIINX
(hakTtopoB u ux mapameTpbl. Ce30HHBIC W3MCHCHHS KOHIICHTPAIMK KHCIOPOAa B MPUIOHHOM CIIOC
BOJBI BEI3BIBAIOT COMPSDKCHHBIC W3MEHEHHS OKHCINTEIHHO-BOCCTAHOBHUTENBHBIX YCIOBUI B JOHHBIX
OTJIOXKCHUAX, WM3MCHCHHS WHTCHCHBHOCTH W  HANPABICHHOCTH COPOIIMOHHBIX  IIPOIIECCOB.
TemrmepatypHbIit peskUM, COCTaB BOABI MPHIOHHBIX CIIOEB, COJACPKAHUE KUCIOPOIa W OKHUCIUTEIHHO-
BOCCTAHOBHUTEIIFHBIE YCIOBHUS CYIIECTBEHHO 3aBUCAT OT MHTEHCHBHOCTH MEPEMEIICHIS BOIHBIX MaccC B
TOUYHOM ITHKIIE.

YpoBeHb KOHIICHTpAalMii W WHTCHCHBHOCTh HAKOIUICHHWS XHMHUYECKHX BEIIECTB B JOHHBIX
OTJIOKCHHUAX CYHICCTBECHHO 3aBUCAT OT TUIIA JOHHBIX OTJIOKEHHUH U UX TPaHYJIOMETPHUUICCKOI'0 COCTaBa.
C yMeHbIICHHEM pa3Mepa YacTHIl B 0CAKaX YBCIUYMBACTCS KOHIECHTPAIMS MHOTHUX 3arps3HSIIOIINX
BEIIIECTB: AJFOMUHUS, JKejie3a, MapraHia u Ipyrux 3jaeMeHtoB. Bo ¢pakmnusx menee 0,01 MM B
TJIMHUCTBIX WJIaX CKOHIEHTPUPOBaHO Ooiiee 80% MHKPOIIEMEHTOB, B IIeCUaHbIX - JHIIb 27-57%.

XapakTepHOH OCOOEHHOCTHIO AHTPOTOTCHHOTO 3arps3HEeHUs JOHHBIX OTJIOXKEHUH SBIAETCS
HEOJHOPOJHOCTE B TPOCTPAHCTBE - TaK Ha3blBaeMas NSATHHCTOCTb, YTO SBISIETCS BaXKHBIM
00CTOSATETECTBOM, OIPEACIIAIONINM BEIOODP PETIPE3CHTATHBHEIX YYaCTKOB 0TOOpa MpoO.

JIOHHBIE OTNOXCHHUS MOTYT CTaTh TOKCHYHBIMH HE TOJNBKO BCJIEICTBHE aHTPOIIOT€HHOTO
3arpsi3HEHUSI, HO U B pe3yNbTare IMOSIBICHHUS B BOJE MPOAYKTOB JKU3HEACATSIEHOCTH ONPEACTICHHBIX
TPYII THAPOOUOHTOB, KOTOPEIE MOTYT OBITh TOKCHYHBIMH JUIS IPYTHX BOIHBIX OPTaHU3MOB, a TaKKe
BCJICJICTBHE Pa3MBIBAHUS U T'EOJOTHMUYECKHUX IPOIECCOB, THOYTITYOUTEIBHBIX M CTPOUTENBHBIX PadoT,
)106])1‘11/1 TIOJIE3HBIX UCKOMMAEMBIX U CTPOUTCIIbHBIX MAaTECPHUAJIOB - MECKa, I'paBusd U T.1.

ToxkcnyHoCTh JOHHBIX OTJIOKEHUH JJIs1 FI/I,E[pO6I/IOHTOB SIBJISICTCS 60nee OHaCHOﬁ, YEeM TOKCHUYHOCTH
BOJIbI, TIOCKOJIBKY OHA MPOSIBIISIETCS B TEUEHHUE 00Jiee IUTETLHOTO BpEMEHH.



IIpunoxenue b
(cipaBO4HOE)

CleIHOCTb METO/10B 6I/IOTeCTI/Ip0BaHl/Iﬂ TOKCHYHOCTH JOHHBIX OTJIOJKEHM I

BuorectupoBanue (OMOJOTMYECKOE TECTHPOBAHME) JIOHHBIX OTJIOXKEHHH - 3TO COBOKYIHOCTb
NPUEMOB TOJNyYeHUS] MHPOpPMANMU 00 MX TOKCHYHOCTH, UCIIOJBb3YEMBIX B BOJHOM TOKCHKOJIOTHH.
BuorectnpoBaHne aaeT XapaKTEPUCTHKY WHTErPAbHOM TOKCHYHOCTH NPOO NPHUPOAHOH BOABI U
JIOHHBIX OTJIOKEHUH KOHKPETHOTO BOJHOTO OOBEKTA.

Cormacao ompenenenuto (I'OCT 27065), OmoTecTHpoBaHHE TOKCHYHOCTH OCHOBAaHO Ha
peruCTpanid peakiiii BOXHBIX OPTaHW3MOB (TECT-OOBEKTOB). DTO IMHPOKO PACIPOCTPAHEHHBIN
SKCIEPUMEHTANBHBI METOAWYECKUN IpHeM, KOTOPBIH MpEeACTaBIsAeT COOOH TOKCHKOIOTHYECKHN
skcriepuMeHT. CyTb IKCIIEPUMEHTA 3aKII0YAaETCsI B TOM, YTO TECT-00BEKTHI TOMEIAIOT B HCCIEAYEMYIO
cpeny (BOXHBIE PAacTBOPBHl XMMHYECKHX BEIIECTB, HMPUPOJHYIO, CTOYHYIO BOAY WJIM BBITSDKKY U3
JOHHBIX OTJIOKCHHUII) M BBIACPKHUBAIOT (IKCIIOHHUPYIOT) ONPENEICHHOE BPEMs, B TEUEHHE KOTOPOTO
PETHCTPUPYIOT pPEeaklHu TecT-00bEKTOB Ha BO3JEHCTBHE 3TOi cpeapl. B kauecTBe TecT-0O0BEKTOB
UCTIOJIb3YIOT J1a00paTOpHBIE KYJIbTYPhI THIPOOHOHTOB MM IIPUPOAHBIE MOIYJISIIHH.

[Ipuembl OHOTECTHPOBAHUS INUPOKO MPHUMEHSIOTCS B PA3IMYHBIX 00JACTSAX NPUPOIOOXPAHHOM
JIESITETIBHOCTH M UCIOJIB3YIOTCS 10 Pa3IMYHbIM Ha3HaueHUSM. broTecTupoBaHue SIBISETCS OCHOBHBIM
METOJIOM Tpu pa3padboTke HopMmatuBoB [1JIK xuMuueckux BemiecTB (OHOTECTUPOBAHHE TOKCHYHOCTH
WHJMBHYaJIbHBIX XUMHYECKUX BEIIECTB) M, B KOHEYHOM HTOTE, NPU OLEHKE UX OMACHOCTH JUIs
OKpYXKaloIIeH Cpeabl M 370pOBbS HaceleHWs. TakuMm o0pa3oM, OLCHKAa YpPOBHS 3arpsi3HCHUS II0
pe3ysbTaTaM XMMUYECKOTO aHaIN3a, T.€. HHTEPIPETalns PEe3yIbTaTOB C TOUYKH 3PEHHUS ONACHOCTH VIS
OKpYXKaIOIIEH Cpelbl, TAKKE B 3HAUYUTEIBHON CTETIEHH ONTMUPACTCS Ha JaHHBIE OMOTECTHPOBAHMS.

Mertonsl 6noTecTUpoBaHUs, OyAydn OHONOTHYECKHMH 110 CYTH, OJM3KH IO CMBICITY IMOTYy4aeMbIX
JaHHBIX K METOJaM XHMMHYECKOTO aHajiW3a BOJA: KaK M XHUMHUYECKHE METOABI, OHH OTPaXkaroT
XapaKkTepUCTUKY BO3JEHCTBUSA HAa BOJHBIC OMOLIEHO3HI.

Pa3paboTka METOZOB OMOTECTUPOBAHUSI TECHO CBs3aHa C YycClleXaMH BOJHOW TOKCHKOJIOTHH,
HKOTOKCHKOJIOTMH M TuApoOHonorud. OCHOBHBIM METOJOM OIICHKM TOKCHYHOCTH XHMHYECKHX
BEILECTB JUIsl PHIO0XO03SIMCTBEHHBIX BOJIOEMOB JIONT0€ BpeMsl ObLIM TOJILKO OMOTECTHI, OCHOBAaHHBIE Ha
perucTpanuy BBDKMBAEMOCTH pbIO. B HacTosiiee BpeMsi nepeueHb METOIUK OHMOTECTUPOBAaHHS H
chepbl MX NPUMEHEHHUS CYIIECTBEHHO paclMpwinch. OHHM HMCHONB3YIOTCS A XapaKTePHCTHKU
9KOJIOTO-TOKCHUKOJIOTHYECKOTO COCTOSIHUS M SKOJIOTHIECKOTO OJIaronorydusi BOXHOH 3KocucTeMsl. [Ipn
pa3paboTKe HKOIOro-phIOOXO3SHCTBEHHBIX HOPMAaTHBOB HCIIONB3YIOT HAOOpBI OpPraHM3MOB (TECT-
00BEKTOB), MNPEACTABISIONINX pPA3IHYHbIE TPO(UYECKHE 3BEHbS BOJHOM HKOCHCTEMBI, a TaKKe
OpPTaHU3MBI, UMEIOIINE IPOMBICIIOBOE 3HAUYEHHE, [EHHBIC W HMCYE3alolmue BUABL. JTO OMOTECTHI Ha
pakooOpa3HbIXx (madHUIX, HeprogadHUSIK), BOAOPOCIAX, MaKpO(pUTax, MPOCTCUIINX, KOJOBpaTKaX,
pBIOax U APYTUX THAPOOHUOHTAX.

JUIs  TOKCHKONOTHYECKON OIEHKH 3arpsS3HEHHs [PECHOBOAHBIX JKOCHCTEM Ha OCHOBE
OmoTecTHpOBaHMSA BOJHOW cpeasl B paMkax cucteMmbl Mouutopunra IIBC Pocruapomera
PEKOMEH/IOBAaHO KCIIOJIb30BaTh IIECTh BUJIOB TeCT-00BbEKTOB: naduuii, uepuonaduuii, Bogopociei,
MPOCTEHINNX, KOJOBPATOK, pbi® [2]. [isT OIEHKHM YPOBHS TOKCHYECKOTO 3arpsi3HEHUS! JTOHHBIX
OTJIOXKEHHUH 11e1ecooOpa3HO HCIONB30BaTh OMOTECTHl HA NPEACTABUTENSAX JOHHBIX OHOLIEHO30B -
3000eHTOCE. JlydIie Bcero Ncob30BaTh MPUPOAHBIE TIOMYJISIIMN JAHHOTO BOJIOEMa: JIMYMHOK BOJIHBIX
HAceKOMBIX (KOMapoB, CTPEKO3, JKYKOB, OddeMmepun), a TakkKe pPyUCHHUKOB, OEHTHYECKHX
paxkooOpa3HbIX (BOASHOTO OCIHKA, OOKOIUIABOB, I'aMMapycoB), OTJIOBJIEHHBIX Ha He3arpsi3HEHHBIX
y4JacTkax BOJHOTO oObekTa. Hanbonee MaccoBBIMU BHIaMU 3000€HTOCA B OOJIBIIMHCTBE 03€p, NPYAOB,
PaBHUHHBIX PEK SBIIIOTCA JMYMHKHA BOJHBIX HACEKOMBIX - KOMapoB (XMPOHOMHABI). JIMUMHKH
XUPOHOMHM/] BKIIIOYECHBI B INE€PEUYEHb TECT-OOBEKTOB, PEKOMEHIYEMBIX Ul Pa3pabOTKH HOPMaTHBOB
ITJK.

O HalIM4MU TOKCHYHOCTH CYIST MO TNPOSBICHUSM HEraTUBHBIX 3((eKToB y TecT-00BEKTOB,
KOTOPBIE CUMTAIOTCSA TMOKa3aTeNsIMH TOKCHYHOCTH. Cpenn mMoka3aTeliell TOKCHYHOCTH BBLACISIOT
obmebnonornueckrne, (HU3NOJIOTHUECKHE, OHOXUMUYECKUE, XUMHUYECKHe, Omodusuueckue © T.1.
[Toka3aTeneM TOKCHYHOCTH SIBJISIETCS TECT-PEaKIsl, W3MEHEHHS KOTOPOHM PETHCTPHUPYIOT B XOJIe
TOKCHKOJIOTHIECKOTO IKCIIEPUMEHTA.

Crenyer 3aMeTHTh, 4YTO II0J] TOKCHUKOJOIMYECKUMH (OMOTECTOBBHIMM) IIOKA3aTEeNsIMH B
9KOJIOTMYECKONW M BOJHOM TOKCHKOJIOTHSIX ITOHHUMAIOT ITOKA3aTeNl OMOTECTUPOBAHUS Ha Pa3IMYHBIX
TecT-00beKTax (HadHUAX, BOJOPOCIAX, pbldax W T.1.). B To ke BpeMs B CaHUTapHO-TMTHEHHYECKOM
HOPMHUPOBAHUH T10J] TOKCHKOJOTMYECKMMH MOKAa3aTeIsIMH HNOHMMAIOT KOHIEHTPAIWH TOKCHYHBIX
XMMHUYECKHX BELIECTB (HANpUMep, B HOPMHUPOBAHWUM ITUTHEBOH BOABI OHHM XapaKTEpU3YIOT ee



0E3BPETHOCTD).

B pesynbrate OnoTecTHpoBaHMSA MPOO HA OCHOBE PErHCTPALMH TTOKAa3aTeNeil TOKCHYHOCTH JETIaioT
OLICHKY TOKCHYHOCTH II0 KPHUTEPUSAM, YCTAaHOBJICHHBIM [UIi KaXkgoro Owuortecra. PesymbTaTs
OMOTECTUPOBAHUSI ONBITHOM MPOOBI C HCCIIEAYEMOT0 y4acTKa CPaBHUBAIOT C KOHTPOJIBHOM - 3aBEJOMO
HETOKCHYHOW NMPOOOH U 10 pa3HMLE B KOHTPOJIE U B OIBITE CYIAT O HAIMYMU TOKCUYHOCTH. [IpH aTOM
3¢ eKThl BO3AEHCTBUS JEIAT Ha OCTPBIE U XpOoHHYecKue. 11X 0003HayaroT Kak 0CTpoe M XpOHHYECKOe
TOKCHYECKOe ASHCTBHE WU KaK OCTPYI0 U XpoHHdeckyro TokcndHocTh (OTI u XT/] coOTBETCTBEHHO).
OTH TEPMHHBI M UCTIONB3YIOT JUISl BBIP@XKEHHS PE3yIbTaTOB OMOTECTHPOBAHMSI.

HopmaTuBHBIE TpeOOBaHMSI IO OHOTECTOBBIM IIOKAa3aTeNIsIM JUIsl BOJBI BBEAEHBI B MPAKTHKY
KOHTPOJISI PBIOOXO3SIHCTBEHHBIX BOJOEMOB CPaBHUTEIBHO HEAABHO [1]; U MOHHBIX OTIIOXKEHWHA OHHU
MOKA HE YCTaHOBIIEHBI.

Haunbomnee 1monHas OIEHKAa 9KOJIOTO-TOKCHKOJIOTHYECKOTO COCTOSHHSA BOIHBIX OOBEKTOB
OCHOBBIBACTCS HA HCIIOJIb30BAHUM JAHHBIX OHMOTECTHPOBAHHS B KOMIUIEKCE C JaHHBIMHU
THIPOOHOIOTHYECKOTO U XMMHUYECKOTO aHAIIM30B.

IIpunoxenue B
(ctipaBo4HOE)

3aKOHOMEPHOCTH peaKUuii OpraHu3MoB Ha TOKCHYECKOe BO3/1lelicTBHe

Peakimsi TecT-00BEKTOB HA TOKCHYECKOE BO3ACHCTBHE 3aBUCHT OT HMHTCHCHBHOCTH WA
MPOJODKUTENFHOCTH Bo3JeHcTBHA. [lo pesynmpraTaM OMOTECTHPOBAHHS HAXOIAT KOJIWYIECTBEHHYIO
3aBHCHMOCTh MY BEITMIMHON BO3ICHCTBHS U PEaKIueil TeCT-00bEKTOB.

Peakimsi opraHm3Ma Ha BO3ACHCTBHE TOKCHYHBIX XMMHUYCCKHX BEIIECTB IIPEACTABISET COOOH
KOMIUIEKC B3aMMO33aBHUCHMBIX JBOJIONMOHHO C(OPMHPOBABIIMXCS pPEAKIMH, HAIPaBICHHBIX Ha
COXpaHEeHHE MOCTOSHCTBAa BHYTPEHHEH cpeibl OpraHu3Ma U B KOHEYHOM UTOTe Ha BBIKUBAHUE.

BbIsiBIIEHBI ONIpEICICHHBIE 3aKOHOMEPHOCTH PEAKLIMI OPTaHU3MOB Ha TOKCUYECKUE BO3JeicTBYS. B
o0meM BHIE BO3JEHCTBHE TOKCHUYHOTO BEIECTBA HA OPraHU3M OIHCHIBACTCA IBYMS OCHOBHBIMH
napamMeTpamMM: KOHIICHTpaluedl M BpeMeHeM Bo3JeicTBus (3Kcmo3uiuer). MIMeHHO 3TH mapaMeTphl
OTIPENIeNAIOT CTETIEHb BIUSHHUS TOKCUYHOTO BEI[eCTBA Ha OPTaHU3M.

Pe3ynprar TOKCHYECKOTO BO3/ICHCTBUS B BOJHOM TOKCHKOJIOTMHU (M B 9KOTOKCHKOJIOTMH) OOBIYHO
Ha3bIBAIOT 3((HEKTOM TOKCHYECKOTO BO3ICHUCTBHA. s omuMcaHMs 3aBHCUMOCTH Mexay 3¢dexrom
BO3ACHCTBUSI TOKCHYHOTO BEIIECTBA HAa OPraHU3M M €ro KOHLEHTpalMed IMPeUIOKEHBI pa3IH4YHbIE
ypaBHeHHs. Hambonee mpoCTBHIM BEIpaKCHHMEM 3aBHCHMOCTH sBisieTcs: (opmyma Xabepa, KoTopas
UMeeT BUJ

E=C(T, (B.1)
rae E - addexr (pe3ynpTar) Bo3neicTBIS;

C - KOHIIEHTpPAIHS BO3/IEHCTBYIOIIETO BEUIECTBA,;

T - Bpems BO3JIEHCTBUS (9KCIIO3UIINSA).

Dddekr E npeacrasiser coboii 1000 pe3yabTaT BO3ACHCTBUS, HATPUMEDP THOEIb TeCT-00bEKTOB,
a BenuuuHBl C ¥ 7 MOTYT OBITh BEIPAQ)KEHBI B COOTBETCTBYIOIINX €IUHHUIIAX U3MEPEHUS.

Kak BugHo u3 ¢opmyssl Xabepa, mexny 3ddextom, BpeMeHeM BO3JEHCTBUS M KOHLEHTpaluen
uMeeTcss mpsAMas (HYHKIMOHANBHAS CB3b: 3(dekr Oymer TeM OONBIIUM, YeM OOIbIIe BETHYHHA
BO3JICHCTBYS (KOHIIEHTPANHs BEIIECTBA) U/HIH €ro MPOIOKUTEINEHOCT.

He Bce opranusMbl OIMHAKOBO pEarupyroT Ha OJHO M TO e Bo3AeHCTBHe. Peakuust 3aBHCHUT OT
YYBCTBUTEIBHOCTH K BO3ACHCTBHIO. UyBCTBUTEIBHOCTh OpPraHU3Ma K TOKCHYHOMY BEIIECTBY - 3TO
COBOKYITHOCTh PEAKLIMI Ha €ro BO3JEHCTBHE, XapaKTEPHU3YIOUIUX CKOPOCTh U CTENEHb PEearnpoBaHUs
oprannsMa. YyBCTBUTENBHBIC OpPraHU3MbI OBICTpEE pearupyoT Ha Majble KOHLEHTPAlMHd II0
CPaBHEHHIO C MEHEe UyBCTBUTECIBHBIMH (PE3UCTCHTHBIMH, YCTOWYMBBIMH) OpraHW3MaMH.
UyBCTBUTEIBHOCTh XapaKTepU3yeTcs TAKMMHU TOKa3aTeNIIMHU, KaK BpeMs Hayasla MPOSBICHUS OTKIMKA
(peakiuu) WM KOHIIGHTPALMS TOKCHYHOTO BEIIECTBA, HPH KOTOPOW IPOSABISAETCA pPEaKLus; OHa
CYIIECTBEHHO OTJINYAETCS] HE TOJBKO y PA3HBIX BHUIOB OPTraHW3MOB, HO M Y Pa3HBIX HHIUBUIYYMOB
(ocobeif) omHOTO BHIA.

®dopmyna Xabepa TO3BOJIIET CpaBHUBATh Owonorumdeckue S(HGEKThl Pa3IMYHBIX XHMHYECKHX
BEILECTB C TIOMOIIBIO aHAIN3a UX KOHIEHTPALMU WM SKCNo3uuu. OTinndns o KaKkoMy-JIH00 U3 3THUX
BEJIMYMH OTPAXKAIOT OTJINYUSA B UyBCTBUTEIILHOCTH OPTraHU3MOB K TOKCHUECKOMY BO3JEHCTBUIO.

[Ipy MayBIX KOHIEHTPALMSAX WM 3KCIIO3ULUAX 3QQEKT BO3AECHCTBUS NMPOSIBISIETCS B MOMYJISINN Y
HEeOOJIBIIOTO YHCJIA TECT-O0BEKTOB, KOTOpBIC OKa3bIBAIOTCS Haubojee 4YyBCTBHUTEILHBIMH, T.€.
HalIMEHEe YCTOHMYMBBIMH K Bo3zfeWcTBuio. [lo Mepe yBenndeHUs KOHLEHTpPALUM WM SKCHO3UIUHN



YHUCIIO0 YCTOMYMBBIX OPTaHW3MOB TaJaeT, ¥ B KOHIIE KOHIIOB y BCeX (WJIM TOYTH y BCEX) OPraHU3MOB
yHaeTcst 3apeTHUCTPHPOBATH UYETKO BBIPKEHHBIC A(PQPEKTH TOKCHYECKOro BO3AEHCTBHA. B xome
TOKCHKOJIOTHIECKOTO SKCIEPUMEHTa HaXOIAT 3aBUCIMOCTh OTKJIMKA TeCT-00BEKTOB OT BEITHMYUHBI MIIN
BpPEMEHH BO3JICHCTBUSI.

IIpunoxenue I
(pexoMeHyeMoe)

Meroauka 0MOTeCTHPOBAHUS IOHHBIX OTJIOKEHUH HA OPraHu3Max 3000eHToca
(XMpoHOMUAX)

I'.1 TecT-00BbeKTHI

B xadecTBe TECT-00BEKTOB MOTYT OBITH HCIOJB30BAHBI PA3IMYHBIC MPHUPOIHBIC MOITYIISIIIH
OpPTaHMU3MOB, BEIOOpP KOTOPHIX 3aBHCHUT OT COCTaBa MECTHOH ITOHHOW (payHBI. DTO MOTYT OBITH THIMHKHI
XUPOHOMH]T M JPYTHX BOJHBIX HACEKOMBIX (CTPEKO3, XKYKOB, 3(eMepun), a TaKKe pydYCHHHKH,
OCHTHYCCKHE paKooOpa3Hbie (BONSHOW OCIHK, OOKOIUIaBBI, TramMMapychl), OTJIOBJICHHBIC Ha
HE3arpsI3HCHHBIX (OHOBBIX) Y4acTKaX BOAHOTO 00beKTa. MeToiiuKa OMOTECTHPOBAHUS Ha MPUPOTHBIX
MOMYJISIIUSIX U3JI0’KEHA B peKOMeHAanusx [2].

Huxe ommcana meroanka OWOTECTUPOBAaHUS Ha TpHUMEpPE JUYMHOK KOMAapoOB - XHUPOHOMHUIL.
JIMYUHKY XUPOHOMUJT SIBJISIOTCSI HAM00JIe€ MACCOBBIMHU MPEICTABUTEIIIMU 3000CHTOCA; OHU 3aHUMAIOT
Ba)KHOE MECTO B SKOCHCTEME CIe W IOTOMY, YTO HTPAlOT OOJBIIYIO POJh B IHUIIEBOM pAIOHE PBHIO
[17, 18]. Onu sBAsIFOTCS yIOOHBIMHU TECT-00BEKTAaMH, TaK KaK MOJTyYeHHE (OTIIOB) U COICpPKaHNe UX HE
MPEICTABISIET TPYXHOCTEH.

Bruotect Ha XHpPOHOMHAAX SIBISETCS OOSA3aTENBFHBIM TIPH pa3padOTKe PHIOOXO3SIICTBEHHBIX
mpeaenbHO JomycTUMbIX KorneHTpanui (I11K) 3arps3Hsarommx BEmecTs.

I'.2 TIpuHUMI METOAUKHU

I'.2.1 BuotecT OCHOBaH Ha UCMOJIH30BAaHUH B KQUeCTBE T€CT-00BEKTOB TUYMHOK XUPOHOMHUJI BUJIOB
Chironomus plumosus, Ch. dorsalis, Ch. riparius, Ch. semireductus (xmacc Insecta, otpsin Diptera,
cemeiictBo Chironomidae) u ycTaHOBICHUH pa3IHUusa MEXIY MOKA3aTEIAMU TOKCHYHOCTH Y JINYHHOK,
MOMEIICHHBIX B ONBITHYIO NMPOOY JOHHBIX OTJIOXKEHUH (OTOOpaHHYIO Ha HCCIEIYyEeMOM YYacTKe) W
KOHTPOJBHYIO P00y (0TOOpaHHYIO Ha (OHOBOM y4acTKe BOAHOTO OOBEKTA).

I'.2.2 buorectupoBaHHe ONBITHOW W KOHTPONBHOH MpoO MOKHO OBITH NMPOBEICHO Ha 0CO0SIX
OJTHOTO M TOTO K€ BHIA XUPOHOMHI.

I'.2.3 B 6uotecte ompenersitor cienyromue nokazatend: OT/] B KpaTKOBPEMEHHOM JKCIIEPUMEHTE
(mpomomxutensHOCTRIO 96 9) U XTIl B AnmurenpHOM dKcniepuMmente (6onee 96 1 u mo 30 cyT).

I'.2.4 Tlokazarensimu TokcuyHoctu ais onpeaenenus OT u XTI seustoTcest:

- ru0enb TecT-00BEKTOB, a TaKKe MOoBpexkAeH!s, yrpoxkatomue xu3nu (OTA u XT/);

- U3MeHeHHe MeTaMop(do3a - YKCiIa U CPOKOB BbIIETa B3POCIIBIX KoMapos (XT/I).

JlomonHUTEIbHO ~ MOTYT  OBITH  HCIONB30BAHBI  CIEAYIOIIME  TOKa3aTeNlu:  Pa3BUTHE
mopdosornyeckux nospexaeHuit (OT w XTJI), u3meHenue yuHelHbIX pa3mepoB Tena (XT/I),
3aMeJyIeHIe peBpalieHus THINHOK B KykonkH (XT/I), u3smenenue noseneHueckux peakuuit (XT/I).

I'.2.5 KputepueM TOKCHYHOCTH MPOOBI SBIISIOTCS OTIMYMS B [TOKA3aTEISIX TOKCHYHOCTH Ha 25% W
Gouee.

I'.3 Heo0xopumoe 00opyaoBanue 1 MATEPHAJIbI

I'.3.1 VcrpoiictBa ams otOéopa mpoOd DOHHBIX OTIOXKECHUH, MPETyCMOTPEHHBIC METOIMYCCKIMH
ykazanusimu [15].

I'.3.2 Tlocyna nist TpaHCHIOPTUPOBKK M XpaHEHHS MPOO TOHHBIX OTIOXKEHHH BMecTUMOCThIO 0,5
e,

I'.3.3 Cuto xanpoHOBOE 715 TPOMBIBKH HIIA.

I".3.4 Cadok akBapuyMHBIH JIJIs1 TIEpEeHOCA JTMINHOK.

I".3.5 Yamku [Metpu o F'OCT 25336.

I'.3.6 KpucrammmzaTops! CTEKISTHHEIE.

I'.3.7 XonoanneHUK OBITOBOH, MojaepKHUBatOIINil TemnepaTypy ot 2 1o 6 °C, ¢ MOpO3MILHOH
KaMepoil, nojaepkuBarolelt TeMnepatypy ot Munyc 18 no munyc 20 °C.

I'.3.8 Becnol mabopatopusie mo 'OCT 24104 2-ro kimacca TOYHOCTH C HauOoOJbLIEH NpeneabHOH
Harpy3skoi 200 r.

I'.3.9 Hunuaapetr Mepusie no 'OCT 1770 2-ro kiaacca TOYHOCTH BMECTUMOCTBIO 0,5 .



T".3.10 Kon0s!I KoHHYECKHE IOCKOAOHHBIE BMECTUMOCTEIO 250, 500 em® o TOCT 25336.
I".3.11 Tepmomerp o F'OCT 112 ¢ nieno#t nenenwust mkansr 1 °C.

I'.3.12 Boxa nutseBas (Bomonposozanas) mo ['OCT 2874.

I'.3.13 Hdpoxxu nexapckue no 'OCT 171.

I'.3.14 Muxpocxkon 6uonoruueckuii mo 'OCT 8074.

I'.4 YcnoBus npoBegeHust 6MOTeCTHPOBAHUS

TOKCHKONOrMUEeCKHH 3KCIEPUMEHT MPOBOJASAT IIPH KOMHATHOW TeMIeparype, B HENpPOTOYHBIX
YCIIOBUSIX, B 2-KPaTHOH HOBTOPHOCTH.

Crenst 3a TeMm, 4TOOBI YPOBCHb BOIBI HAJ OCAAKOM COCTaB/sUl 1-3 MM; ee [OJMBAIOT U3
COOTBETCTBYIOIIEH MPoObI Boabl. [TormOmMX IUYNHOK yIaNsiOT, OCTOPOXKHO CIMBAasi BOAY U3 YAIIKH
Ilerpu.

B teuenne 96 u (KpaTKOBpPEMEHHBIH SKCICPUMEHT) JHYHHOK HE KOPMST. B UIHTETBHBIX
sKcrepuMenTax (bosee 96 4) TMIHHOK €KETHEBHO MOIKAPMIIBAIOT APOXKIKAMHU.

I'.5 Iony4yenne TecT-00bEKTOB U 0COOCHHOCTH UX JKU3HEEATEJbHOCTH

XUpOHOMU/IBI OOMTAIOT B BOJOEMAax C WIMCTBIM JTHOM, Ha Y4acTKax ¢ THUXUM TE€UYECHHEM WM TaM,
IJie OHO OTCYTCTBYET - B 3aJIUBaX, NPyJax, py4ybsix Ha HeOoubIIon riryonne (iuropanu). OHM XOPOILIO
M3BECTHBI PHIOOJIOBAM-TIOOUTEINSIM KaK MOTBLIb, KOTOPBIA MCIOJIB3YIOT B KAYECTBE )KUBOI'O KOpMa JJIs
aKBapUYMHBIX PBIO WJIM KaK IPUMAaHKY MPHU pIOaJIKe.

JIMuuHKY NpenCTaBIAIOT cO00l OAHY U3 CTaAuil OHTOreHe3a koMapoB. CaMKa KoMapa OTKJIAJbIBACT
AIa, 3aKJII0YEHHBIE B CTYJCHUCTYIO Npo3pauHylo 00omouky. W3 siina BeuTyrusieTcs: OecuBeTHAS WIH
cepoBaTas JHYMHKA, KOTOpas IIOCIE NMEpBOW JHMHBKH NMPHOOpETaeT KPacHBIM MBET;, OH OOYCIIOBICH
3HAYUTEIBHBIM CO/IEPKAHUEM TeMOTI00NHA B KPOBH HACEKOMOTO.

BemecTBo, BbIIENsAEMOE W3 CIIOHHBIX JKEJE3 JHYMHKH, CKICHBAaeT BOKPYI HEE YacTUIIBI HIIa,
IpeBpalasi UX B WINCTbIC TPYOOUKH (ZOMHKHN). )KMBS B 3THX TOMHUKAX, JINUMHKH BBICOBBIBAIOT HAPYKY
TOJIBKO TOJIOBHOW KOHEI| TYJIOBHINA, KOTOPHIM OHM POIOTCS B WIle, NOObIBasg MUILy - OakTepwui,
JKUBOTHBIC U JETPUT (pacTuTenbHbIe OcTaTKH). OHU NMPOIMYCKAIOT JOHHBIE OCAJKU 4Yepe3 KHUIICUHUK,
ACCUMWJIMPYSl COAEpIKallhecss B HHUX OpraHWYecKue BelecTBa. JIMYMHKM OOBIYHO HaXOJATCS B
MOBEPXHOCTHOM CJIO€ IOHHBIX OTJIOKeHHH Ha riyoune 10-20 cM, HO IpH HEOJIATONPUSTHBIX YCIOBUSIX
BBINOJI3AI0T Ha TIOBEPXHOCTb.

JBIIUT NUYMHKA C TIOMOIIBI0 HUTEBHIHBIX >KAOEPHBIX MPUAATKOB, PACIOJOXEHHBIX Ha 3a/JHEM
KOHIIE TYJIOBHIIA, & TAK)Ke BCEH MOBEPXHOCTHIO Tesla. B CIIOKOWHOM COCTOSIHMM JIMYKMHKA COBEPIIACT
BOJIHOOOpa3HBIE [BIDKEHHS TENa, YTO CIIOCOOCTBYET MABW)KEHHIO BOIBI BOKPYI HEE M YyIydIIaeT
KHCIIOPOIHBIN PEKHM.

3penble JIMYMHKA WHTEHCHBHO pAacTyT M OKyKiMBaroTcs. [lepex BbUIETOM nMaro (B3poOcCiioro
KOMapa) KyKOJIKa MOJHMUMAETCS K IOBEPXHOCTH BOJIBI, €€ ITOKPOBBI JIONIAIOTCS M B3pOCIBI KOMap
MOKUAAeT BOJHYIO cpeny oOuraHus. 3a cueT BbUIETa KOMapoB B KOHTHHEHTAIBHBIX BOJOEMax
HaOJI0aeTcs pe3Koe CHIKEHHE OMoMacchl, 4T0 OOBIYHO MPOMCXOAUT 3-4 pasa B roa. Takum oOpazom,
MeTamMop(}03 BKIIFOUACT CTAIUIO JIMYMHKY, KYKOJIKH U UMaro (B3pOCIIbIA KOMap).

OTJIOB JIMYMHOK NPOM3BOAAT C Oepera WM ¢ JOAKH. Benpom, k KOTOopoMy NpHBsi3aHa BEpeBKa,
3a4epIIBIBAIOT TOHHBIE OTJIOKEHHUS U MOPLUUAMH [TOMEIIAI0T B KanpoHoBoe cuTo. Ocaok MPOMBIBAIOT
BOJIOH, JUIS 9E€ro CUTO OCTOPOXKHO OIyCKArOT B BOAY M BPAINAIOT ero. JINYMHKM XUPOHOMUJ NIPH 3TOM
BCIUIBIBAIOT HA TIOBEPXHOCTb, M MX JIETKO cOOpaTh aKBapHyMHBIM cadykoM. Jlydie Bcero oTiaBIMBaTh
JMYMHOK B CPOKH, ITPEALIECTBYIOIINE MACCOBOMY BBUICTY KOMapoB. 3UMOM HJI TOCTAIOT U3 MPOPYOH.

XpaHAT TMUUHKY B TeueHue 8-12 nHell mocie oTioBa npu temmeparype ot 2 10 6 °C B 3aKpbITHIX
HHU3KHX CTEKJIIHHBIX coCyaax (HampuMep, B KpHCTaJuIM3aTopax Wi B yamkax [lerpu). Ha qao cocyna
MOMEIIAIOT CJI0H MecKa BHICOTOHM 1-2 CM M HAJMBAIOT OTCTOSHHYIO BOJIOIIPOBOAHYIO BOAY Tak, YTOOBI
ee ypoBeHb ObUI BBINIE CII0s Tecka Ha 1-2 MM. JIMUMHKN pa3meniaroT ciaoeM He 6osiee 1 ¢M, TOKPBIBAIOT
CBEpXY BIAKHOW TKaHBIO (HAaIIpHUMeEp CyKHOM). JIMUMHKH 3apbIBalOTCA B OCAJOK M B OJarompHATHBIX
YCIOBHAX Cpa3y K€ HAaUMHAIOT CTPOUTH TOMHKH.

Bony MeHSIOT exeIHeBHO, CITUBAsi €€ U3 COCYAa M 3aMEHss Ha CBEXYIO M3 OTOOPaHHON MPHUPOIHOM
BOIBI (MJTH Ha OTCTOSIHHYIO B Te€U€HHUE 7 CyT BOAOMPOBOAHYIO).

I'.6 ITonroroBka NpoodbI

W3 Bra)XHOTO Ocajika OMBITHBIX M KOHTPOJIBHBIX MPOO JOHHBIX OTIOXKEHHH (110 9.2) OepyT HaBecKn
maccoir oT 50 1o 100 T (2 OHBITHBIX M 2 KOHTPOJIBHBIX), HOMENIAIOT KaXIylo B 4Hamky lletpu Tak,
4yToOBI BBICOTA CJOSI Ocanka B damke Ilerpm cocraBmsma 1-2 oM. [l mepeHeceHHs OcCaIKoOB
UCTIOJNIB3YIOT IPUPOJHYIO BOIY, OTOOPaHHYIO Ha TOM JK€ y4acTKe, YTO M JIOHHbIE OTJIoXkeHus. [laror
0CaJKy OTCTOSITBCA B T€UEHHE 3 4, OCIE Yero OCTOPOXKHO CIMBAIOT BOAY AekaHTanue. Hax ocankom



OCTaBIIIIOT ~ CJIOW  BOABl BbicOTOM 1-3 MM (g oOecriedeHHs] ONTUMAIBHBIX  YCIOBUH
JKU3HEIEATEILHOCTH TECT-00BEKTOB).

I'.7 BoinoJiHeHue OUMOTECTHPOBAHUSL, PerUCTPAIUsI PeaKUMii, OlleHKA TOKCUHYHOCTH

B kaxnayro yamky Ilerpu momematoT no 10 TUYMHOK XUPOHOMUJ pa3MepoM 3-5 MM, 3aKpbIBAIOT
YallKd 4 cpa3y JKE HAYMHAIOT HAOJIOJCHUS 33 BBDKMBACMOCTHIO, PAa3BUTHEM MOBPEKICHUA U
MOBE/ICHUEM.

Ilpy neiicTBUU TOKCHYHBIX XUMHYCCKHX BCIIECTB Y XHUPOHOMHJ BBISBIISIOTCS CHMIITOMBI
OTpaBJIEHHs U HApYIICHUs moBefeHueckux peakuuit. [Ipu npossnennu OTJ] y nuuunok Ch. dorsalis
BHAYaJIe MPOUCXOIUT YCUIICHHE IBUTATEIFHON aKTUBHOCTH, KOTOPOE CMEHSETCS €€ CHIDKEHHEM, 3aTeM
pa3BUBaeTCs Mapannd U HacTymaeT rudens. [lepen rubensio 3aMeamseTcsl WM OTCYTCTBYET PeaKus Ha
BHEIITHEE BO3JCHCTBUE (IPUKOCHOBEHIE CTCKIITHHON ITaJIOYKOMH).

'ubenp TMYMHOK yCTaHABIHMBAIOT MO CIEAYIONUINM IPU3HAKaM. B OIaromnpusaTHEIX YCIOBUSIX CPEIIBI
JMYUHKA OOBIYHO 3apBIBAIOTCS B OCATOK, TOT/IA KaK Iepel THOeNbi0 OHU BCIUIBIBAIOT HA TTOBEPXHOCTE.
[MornOmmMu CYMTAOT JNUYMHOK, MOTEPABINNX IIOABIKHOCTh W HE pEarupyrolnx Ha BHEIIHEe
BO3/ICUCTBHE (MPUKOCHOBEHHE CTCKISIHHOW mamoukoi). [lormOmime o0coOM WM HESCTECTBCHHO
BBITSHYTHI, WJIA CBEPHYTHI B KIyOOK, WHOTIA 3Ur3aroo0pasHo W30THyThl.. DakT THOETHd MOKHO
YTOYHUTh MOJ] OMHOKYJSPHBIM MHKPOCKOIIOM: IIBET IOKPOBOB OJICHECT WM MEHSETCS C SPKO-
KpacHOTO Ha pa3lU4YHble OTTEHKH 3€JI€HOr0, KOPUYHEBOro, TEeMHO-KpacHoro. llocTpoeHHbie B
TOKCHYECKHX YCIOBHUSIX JOMHKH HEMPOUHBIC; JIMYMHKA YaCTO MOKUIAIOT UX U MOTUOAIOT.

JlanHble HAOMIOCHUN perucTpUpyOT uepes 30 muH, 1, 2, 4, 6, 12, 24, 48, 72, 96 4 1 3anKCHIBAIOT
mo ¢opme Tabmupl ['.1. OTKIOHEHUS B MOBEICHUH JIMYWHOK B OMBITE IO CPABHEHUIO C KOHTPOJIEM
3aMMCHIBAIOT B JKypHAJ B IIPOU3BOJIEHON (hopMe.

B mmurenpHBIX ombiTax (mposiBierne XT/I) Takke HaOmMomaroTcs rHOeIh XUPOHOMHUI Ha Pa3sHBIX
cTamusx Meramopdo3a, 3aMeICHHE POCTa, YCKOPEHHE WM 3aMEIJICHHE CPOKOB OKYKIMBAHUS U
BBUICTa WMAaro, IMOSBJICHUE YPOMIMBBIX HMAro, MOSBIAIOTCSA "KPOBOM3IHSHUA" B KPBUIO, OpIOUTHEIC
CErMEHThI, KOHEYHOCTH, aHTEHHBI U IPYTUe HApYIICHUS.

B HeOMaronmpusATHBIX YCIOBUSAX POCT MOMYJISIMUA 3aMEUISETCs, TOrJa Kak B OJarompUsATHBIX -
MOMyJISAIUsT OBICTPO yBeNMYHMBAaeT OHoMaccy. XapakTep pocTa BO BPEMEHH OTACIBHBIX 0co0eit
npsiMmonuHeeH. Ha Temmbl pocTa CyIIECTBEHHO BIUSET TeMIiepaTypa OKpykatomied cpensl. [Ipu
BBICOKHX TEMIlepaTypax TeMIl pocTa yBenuuuBaercs. Hampumep, nuumnaka Ch. dorsalis mpu
temmeparype 15, 20, 25 u 30 °C nocturaet maccol Tena 12 Mr cooTBeTcTBeHHO 3a 17, 15, 13 u 9 aHeit
[18, 19].

CHMOTOMBI  OTpaBJICHUS HECICMU(PUIHBI W HAOMIOJAIOTCS TIPH BO3ICHCTBHH  Pa3IAYHBIX
XUMHUYECKHUX BEIICCTB.

Ecmu cornmacHO KpuTepuio TOKCHYIHOCTH B mpobax BeisiBisieTcss OT/l, SKCIepUMEHT IpeKpalaroT;
eciu B mpobax OT/I He BBIABIACTCS, SKCIICPUMEHT IPOIOIDKAOT IS BRIIBICHHUS BO3MOKHOTO X T /1.

Haubomee HameXKHBIMH SIBISIOTCS PE3yJIbTAaTHl KPAaTKOBPEMEHHBIX JKCIICPUMEHTOB (BpEMCHHEIC
W3MEHEHUsT B Mpo0Oax MOHHBIX OTIOKEHUH BCIEJICTBUE XUMUYECKHUX U OHMOIOTHMUECKHX MPOIECCOB
MUHUMAaJbHBI, a CHMIITOMBI OTpaByieHus B cinydae OT/l Gonee BbipaxeHbl M pa3HOOOPa3HbI).

I'.8 ®opma npeacraBieHusi JAHHbIX 0MOTECTHPOBAHMS

JlaHHbIe OMOTECTUPOBAHMS MPEACTABIISIOT B ©XKETOAHBIN OTUYET IO CIICAYIONICH hopme.
1 TecT-00BEKT (BHI OpTaHU3MA).

2 Mecro oTJOBa.

3 Cranus pa3BUTHUS JIMYUHOK.

4 PazMephl TUUUHOK.

5 BapuanT 6uortectupoBanus ("HeoOpadoTaHHas" mpoOa, BOJHAS BBITSKKA).
6 Unciio TUYUHOK, B3ATHIX B SKCIICPUMEHT.

7 Temmepatypa Bo3ayxa (Auana3oH KojiebaHuil B TeUEHHE CYTOK).

8 ITpomoIKHUTENBHOCTD IKCIIEPHUMEHTA.

9 Pe3ynprathel OnotecTupoBaHus Mo hopme Tadbmumm! I.1.



Tabmuma I'.1

Pe3yabTaThl 6MOTECTHPOBAHMS HA TUYUHKAX XHPOHOMU/L

Cepus ombiTa Yucino [Toru6mno Yucno CpoKu BBUIETA, THU
JIMYUHOK| JIMYMHOK | KYKOJOK | BbuIeTeBIIUX |50% ocobeii| 100% ocobeit
HUMaro
OnbIT
Konrpons
OTiaue ombITa OT KOHTPOIIs, %

10. 3axmroueHwe O TOKCHYHOCTH IPOOBI JOHHBIX OTJIOXKEHHH (mpoba MOHHBIX OTIIOXKCHUH
nposisier npu ouorectupoannu OT/l, X T/ uian TOKCUYHOCTH HE BBISIBIICHA).

IIpunoxxenue /1
(ctipaBo4HOE)
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Howmep Howmep nucra cTpaHusl Homep |[lommucs| [MHarta Hata
M3MEHEHHMS [M3MEHEHHOT O |[3aMEHEHHOT'0 |HOBOT'0 | aHHYJIMPOBAHO | JOKyMEHTA BHECEHHS | BBEICHHS
N3MECHEHHS [H3MECHEHHS
Copep:xanue

1 O6nmacTp mpUMEHEHHUS
2 HopmaTuBHBIE CCBUIKH
3 Onpeanenenus

4 CoxparteHus

5 OO01ue MoNI0KEHUS

6 OCHOBHBIE IPUHITUIIBI OMOTECTUPOBAHUS JOHHBIX OTIIOXKEHUN

7 ®opMuUpOBaHKE CETH IYHKTOB M IIPOrpaMM HaOJIFO0 IeHHUIH
8 O160p, TpaHCTIOPTHPOBKA U XpaHEHUE MTPOO
9 IMoaroroBka nMpob At GHOTECTUPOBAHMUS

10 Metonuka 6uotecTupoBanust (OMOTECTHI)
11 OueHka TOKCHYHOCTH
12 TpeboBanus K KBaMH(UKAIIAH CIICIIHATIICTA
IIpunoxenue A Ilprpona TOKCUYHOCTH JOHHBIX OTJIOKEHUN
[punoxenne b CyniHocTs METOIOB OHOTECTHPOBAHUS TOKCHYHOCTH JOHHBIX OTIOXKECHUH
IIpunoxenne B 3akoHOMEpHOCTH peakIii OpraHU3MOB Ha TOKCUYECKOE BO3JICHCTBUE
[Mpunoxenne I” Meronuka OHMOTECTUPOBaHMS JOHHBIX OTJIOXKEHUH Ha OpraHu3Max 3000eHTOCa
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