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Beenenne

IlepedeHp 3arpA3HAIOIINX BEIUECTB, MOCTYNAIOMIMX B BOJIHBIC
OOBEKTHI OT COCPEHOTOYECHHBIX H PACCEAHHBIX HCTOYHMKOB 3arPA3HEHHS B
paioHaXx ¢ ONAaCHBIMH YPOBHSMM 3arPA3HEHNS OBEPXHOCTHAIX BOJ, CYIIH
9ype3BbI4aiHO wWHpoK. OH BIOUaeT B ceOs pa3iHyHbIe MUHEPANLHBIE U
OpraHHYECKHE BEIIECTBA BO BCEX BO3MOXHBIX (popMax Murpanud. Jins
BEIABIICHHA B BOAHOM O00BeKTE¢ 30H HauOONBIIEr0 3arpa3HEHHS,
ompeJecHHs KOMHYECTBEHHBIX XapaKTEPUCTHK MX TIEPEMENICHHUS M T.II.
HeoOxonum orT60Op M aHANTH3 3HAYMTENBHOrO KOJIHYECTBA IPOO
NOBEPXHOCTHAIX H CTOYHBIX BOJ, & TAIOKE JIOHHBIX OTJIOXKECHMIA.

B cmckax Hanbornee OMacHBIX M YaCTO BCTPEYAIOMIMXCA B paioHax
HHTEHCHBHOTQ AHTPOHOIEHHOTO BO3JACHCTBHA 3arps3HAIOLIMX BEIIECTB
TSDKENIBIC METalulkl BCTpeyaloTcd INpakTHdeckH Beerza. IlpudgeM 310
XapaKTepHO He TOJNBKO JIA MeTauiooOpabaThiBaloiuX, raabBaHHIeCKUX
APOM3BOACTB. MOIIHKIM HCTOYHAKOM NOCTYTUICHUS TAXKEIIBIX METAJLIOB B
HOBEPXHOCTHBIE BOJIBI ABJIAIOTCA TEXHOJIOTHIECKHE MIPOLIECCH, CBA3aHHBIE
CO CKMT@HHEM YDA, aBTOMOOHIBHEIH TPaHCOOPT, UPCANPHATHA
BOGBIBAIOMMX OTpacie u T.4.

IloBbInIeHHBIH HBTEPEC NPUPOAOCOXPAHHBEIX OPTaHOB K 3TOMY BMIY
3arpA3HEHMH OOYCNOBNCH TaKUMH BaXXHBIMH T'€OJKOJIOTHYECKHMH
CBOMCTBAMH MHOTHX M3 TSXKEBIX METAUIOB KaK BEICOKAas TOKCHYHOCTB,
KaHUEPOreBHOCTh, CIIOCOOHOCTE K GHOHAKOILIEHHIO H T.11.

B BomHOH cpese MeTaUikl NPHCYTCTBYIOT B Tpex ¢opMax:
B3BCIICHHBIC YacTHUbI, KOJIOMAHEIC YacTHIEI M  PacTBOPCHHBIC
coequnenua. Ilocnenuue mpexcTaBiaeHbl CBOOONHBIMM HMOHAMHM |
PacCTBODHMBIMH KOMIUIEKCHBIMH COCJHHCHWSIMH C OPraHHYECKHMH
(rymMHHOBBIC M GYIBBOKMCIOTH) M HEOPraHHWYeCKMMH (TaJloreHHIb,
cynbdarsr, docbarel, xkapOoHaThl) JMraHjaMH. 3HAYMTEIbLHAS 4YACTh
TSKCBIX METAJLIOB B TOBEPXHOCTHBIX BOJAaX HaXOIMTCA BO B3BEIICHHOM
COCTOSHHH. B paiioHax ¢ HHTEHCHBHBIM aHTPOIIOTEHHBIM BO3NEHCTBHEM
B3BEIUCHHEIE BEINECTBA ABIAIOTCA, 3a9acTyl0, OCHOBHOH (Qopmoii
MHIPAlMHA TOKEIBIX METALIOB. DTOT (QaKT HEOOXOAUMO YUHTHIBATH HPH
TUAPOXHMMYECKHX MCCICHOBAHHAX 3arPA3HEHHOCTH BOJAHBIX 0OBEKTOB C
HHTEHCHBHEIM YPOBHEM aHTPONOFEeHHOrO Bo3zaeicTBua. Peannsyerca ato
OJHOBPEMECHHLIM OIPE/CHCHHEM CONEPKAHUA TDKEIBIX META/UIOB Kak
PacTBOPEHHLIX B BOJIE, TAK H COPOMPOBAHHELIX Ha B3BECAX.
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HauGonee BaXHEIM, KaK IPH H3YUEeHUH IPUPOAHBIX IPOLECCOB, TaK H
npH pa3paboTke BONPOCOB OXPaHBI OKpyxalowed Cpeanl ABIAETCH
omnpeaeeHHe TNOABWKHBIX GOPM TAKENRX METALIOB, CHOCOOHBIX IIpH
OMNMpEJICIICHHBIX YCJIOBHAX HEPEXOOUTh B PACTBOPEHHOE COCTOAHHE H3
B3BELICHHBIX BEIIECTB H JIOHHBLIX OTIOXeHHH. PemeHue 3Tof npobnemnt
BO3MOXHO TPH HCIOJB30BaHUH HAJEXKHOITO XHMHKO-aHAJNHTHYECKOIO
ONpeneNeHus 3arpA3HAIOUIHX HHTPEIMEHTOB BO B3BEIIECHHOM COCTOSHHH.

CoBpeMeHHbIE XHMHKO-aHAIMTHYECKHE METOABl XapaKTEpH3YIOTCH
JOCTATOUHO BHICOKHMM NOKa3aTeIAMH BPEMEHH aHaiW3a, TpYyI03aTpar,
CTOMMOCTH. 3HAYHTEIbHOE HOBHIICHHE IPHEKTHBHOCTH MCIIOIL30BaRHA
TAKMX METOJOB IIpH PECIICHHH 3aja4 OOHAapyCHHA ONACHHIX YPOBHEH
3arpA3HEHMA MOBEPXHOCTHHIX BOJ CyHIM, OcoOeHHO TakMX, Kak
OLEPATHBHOE PACCICHOBAHUE aBAPHHHBIX CHTyauui, MOXET XaTh
COYETaHHE 3THX METOJOB € HPOCTHIMM METOAAMH NpEABAPHTEIHLHOIO
BBIABJICHHA HesarpssHeHHRIX npob. Kak H3BecTHo, mpH iioGoit cxeme
or0opa 3HauHuTENIbHAA YacTh P00 BOIH COOTBETCTBYET HE3arpA3HEHHLIM
y4JacTKaM BOJHOro o6bexTa WIH He3arpA3HEHHBIM obbekraM. Hx MoxHO
HCKITIOYHTD H3  TpyJOEMKoii,  moporocrosmei NPOLEXYPHI
XMMHKO-8HATHTHYECKOTO ONpEAeNesUs B TOM cCiydae, CCAH €cCTh
YBEPEHHOCTh OTCYTCTBHS B HHX 3arpa3HAIONIMX BemiecTB. PeamnsoBars
NpOLIEAYPY BBHIABICHHA YHCTHIX MPO6 MOXKHO C NOMOINLIO HECIIOKHBIX
METOZOB OHOJOTMYECKOr0 TECTHPOBaHMS OCTPOH TOKCHYHOCTH BOJBI
HccnexyeMuix npo6. Lienecoo6pasHocTs Takoro MOAXOAa CTAHOBHTCSH SIIE
bonee oueBMAHOH, ecnmM ydecTh TOT (akT, 4ro OGHOMOrHueckoe
TECTUPOBAHHE CTEMEHU 3arPA3HEHMA NPHPOIHEIX BOX B IIOCIEAHHE TOAbI
cralo o0f3areNBHBIM BO BCEX Pa3BUTHIX crpaHax. OcoGeHHO 31O
CIIPaBEVINEBO JUIA 0OHAPYXKEHHA H OLICHKH ONAaCHBIX YPOBHCH 3arpasHCHMA
MIOBEPXHOCTHHIX BOX CyIIH, KOTOPEIE MOTYT BO3HHKaTh 160 B pe3ynbrare
IUIMTENBHOrO XPORHYECKOrO 3arpsA3HEHHs, IH60 B pe3ybTaTe aBapuHHOTO
3arpA3HCHHA BOJHEIX OOBEKTOB.

Penienne NocTaBNeHHOH 3aa9d JOCTHIracTCA MyTeM HCHONB30BaHUA
OHOTECTOB, pEarHpyIONHX Ha HAIMIHE TOKCHIECKOro KOMIIOHCHTa KaK B
PacTBOPEHHOH, TaK M BO B3BELICHHOH (OpMe BEIIECTB, COACPKALINXCA B
HCCIeXyeMOii npobe BOABL C NOCIICAYIOUIMM ONPEAEICHHEM MONBHKHBIX
(hopM THKENEIX METANIOB, KaK Hanbonee NPUOPHTETHBIX 3arpA3HAIOMIAX
BEIECTB.
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PYKOBOJSAIMHAMN JOKYMEHT

YHUPHUIIMPOBAHHBIE METO/IBI
BHOTECTHAPOBAHMSA 111 OBHAPY XEHHUA
TOKCHYECKOTI'O 3AIrPSI3HEHHMA IOBEPXHOCTHBIX
BOJ CYIIIH C UCITIOJIb30BAHHEM
MHKPO30OOII/TAHKTOHA

Jara seeaeHus — 2006-07-01
1 O6aacTh NpAMeHEHAR

HacTosaumii pykoBoasiiuyii JOKYMEHT YCTaHABIHBaeT TpeGOBaHUA K
DOpANKY TNpPOBEACHHA M  OLEHKE TOKCHYECKOTO  3arpA3HEHHA
NMOBEpXHOCTHHIX BoA cymu (IIBC) meromamu O6HOTECTHpPOBaHHA C
HCIIONIB30BAHHEM B KayecTBE  TeCT-OOBEKTOB  NPEACTaBHTEJNICH
MMKPO300ILIaHKTOHa,

Hacrosmumii  JOKyMeHT  IpefHa3sHadeH A  OpraHM3anui
HabmonaTenbHoi ceTd denepanbHoi ciryxObl MO THAPOMETEOPONIOTHH H
MOHHTOPHHTY OKpYatouieii cpens! (Pocruapomera), oCymeCTBIAIOMMX
OpraHu3aLMI0 M NpoBeseHue HaGmioneHH# 3a 3arpasHendem IIBC B
cocraBe I'ocymapcreeHsHoit ciyxOpl HabGmioneHH# 3a COCTOSHHEM
oxpyxatoweit npupoanoi cpeast ('CH) Poccun.

PykoBopamai NOKyMEHT MOXeT OBITb MCHOIBL30BAH B KaueCTBE
METOIHYECKOro NOCOOHS CIEHATHCTaMH H IPAKTHYSCKHUMHU pabOTHHKaMK
TUPUPONIOOXPAHHEIX YHPENACHHI, OCYUIECTBIAIOMMX HabmoaeHHs 3a
3arpA3HEHHEM IIPHPOAHON CpPEABl, a TAlOKE I OLECHKH TOKCHYECKOTO
3arpA3HEHHS NOBEPXHOCTHBIX BOA.

2 HopMaTHBHbIE CCHLIKH

B HacrosieM pyKOBOAAILEM AOKyMEHTE HCIIONB30BaHB! CCBUIKH Ha
CICAYIOLINE HOPMATHBHBIE NOKYMEHTHI:

I'OCT 17.1.1.01—77 Oxpana TIPHPOZABL. I'uapocdepa.
Hcnons3osanue # oxpana BoA. OCHOBHEIE TEDMHHEI ¥ ONPENCTICHUA.
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I'OCT 17.1.5.04-—81 Oxpana npupoasl. I'napocdepa. Ilpubopst
ycTpoiictea s orbopa, nepBHuHOW OOpaGOTKM H XpaHEeHHA NPOG
NPHPOAHBIX BoA. O6mmme TexHHYECKUE YCIOBHA

I'OCT17.1.5.05—85 Oxpana npupozasl. I'mapoctepa. O6ume
Tpe6oBaHHA Kk 0TOOpY Npo6 MOBEPXHOCTHBIX M MOPCKHX BOJ, JIbAA M
aTMOCEpHBIX 0CaKOB

TI'OCT 19179—73 Iunponorus cymm. TepMHEBL U OUpeAeTICHHS

I'OCT 27065—86 KagectBo Boa. TepMHHEI H oNpecneHUs

T'OCT P 51592—2000 Boaa. O6uiue tpeGoBanns k or6opy npob

P/152.24.309—92 Meroauueckue ykasaHus. OXpaHa OpPHPOJBL
I'napocdepa. OpraHu3alus ¥ NpOBeACHHE PEXKMMHBIX HaGmoneHui 3a
3arpsA3HEHHEM OBEPXHOCTHBIX BOJ CYLH Ha ceTH PockoMruapomera

P 52.24.566—94 Pexomenmauui. MeTombl  TOKCHKONOIM4ECKO#H
OLIEHKH 3arPA3HCHUSN [IPECHOBOAHBIX IKOCHCTEM

PJ1 52.24.635—2002 Meroauueckue yKa3zaHHA. IIposenenue
HaO/mo/eHHi 32 TOKCHYECKHM 3arpA3HCHHEM JIOHHBIX OTJIOXKCHHH B
NPECHOBOJHBIX 3KOCHCTEMAX HA OCHOBE GMOTECTHPOBaHHS.

3 TepMHHBI B onpefeenns, 0603aadeHAA

B HaCTOALIECM PYKOBOAIIIEM NOKYMEHTC HCIIOJIb3OBAHEL CICAYIOMHE
TEPMHHBI H OTIPEACIICHHA:

3.1 apanu3z  npo6  BoABL Onpenenedne  HH3UIECKUX,
OM3HKO-XMMHYECKHMX, XHMHYECKMX, OHONIOFHYECKHX, TOKCHYECKHX
CBOWCTB K cocTaBa Boasl [1].

3.2 6uorecTnpoBanne (OmonorAueckoe TecrHpomanmWe): Ouenxa
KagecTBa OOBEKTOR OKpyxarouwie cpexbl (BOALI M Ip.) MO OTBETHHIM
peaKkuusM  KMBBIX  OPraHM3MOB, ABMAIOIUMXCA  TECT-OOBEKTAMH
(P/] 52.24.635).

3.3 6uorect: COBOKYNHOCTh NPHEMOB MOJy4EHHI MHOOpMALHH O
TOKCHYHOCTH BOJBI (JOHHBIX OTJIOXKCHHH) 1A THAPOOHOHTOB Ha OCHOBE
perucTpauny peakumii Tecr-o6bekra (P 52.24.566).

3.4 Boxuwii 06beKxT: CocpeloTO4EHHE BOJ| Ha MOBEPXHOCTH CYIUN B
tdopmax ee penveda, 1460 B HeAPax, MMEIOLICE MPAHHLEL, 00BEM H YEPTH
BOZIHOro pexuma [2].

3.5 mmana3on pearupoBaHus: MHTepBan 3HaveHHH KOHLECHTPaH
JTAIOHHOTO  TOKCHKAaHTa, B  [OpEAeliax  KOTOPOro  pe3yJbTar
6HoTECTHPOBaHHA ABIAETCS HANEXKHBIM.
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3.6 zarpssHeHHe BOAbI BOJ0eMOB H BOAOTOKOB: [lponecc
U3MEHEHHA COCTaB& K CBOWCTB BOAB BOJOEMOB H BOJOTOKOB INOX
BIMAHHEM TMOCTYMAIOHX B  BOAY  3arpA3HAIONIMX  BELIECTB,
MHKpOOPraHH3MOB, TEIUla, NPHUBOAMILINX K YXYALICHMIO KadeCTBa BOZBI
(P10 52.24.309).

3.7 sarpsi3ncHHMe TOKCHYecKkoe: 3arpA3HCHHE BOALI BOAOEMOB
BOJIOTOKOB TOKCHIHBIMH BELIECTBAMH.

3.8 xagecTBo BOELL XapaKTCPUCTHKA COCTaBa M CBOMCTB BOJbI,
onopefensiomas  NMPHIOAHOCTh €€ AJd  KOHKPETHRIX  BHIOB
pogonons3osanus (TOCT 17.1.1.01).

3.9 wonTpoar KadecTBa Boxbl: IlpoBepka  coorBercTBHA
noka3zarenel xadecTBa BOJB! YCT2HOBICHHBIM HOpMaM H TpeGOBaHHAM
(T'OCT 27065).

3.10 xpHTEpPHH TOKCAYHOCTA: 3HAYECHUE ITOKA3ATENA TOKCHIHOCTH,
Ha OCHOBZHMM KOTOPOrO CYAAT O HAHYMH TOKCHYECKOIO JeHCTBUA
(P 52.24.566).

3.11 merposoruteckas XapaKTepHCTHKA MeToJa:
XapakrTepucTUKa YyBCTBHTEIbHOCTH METOJa, ONpeaeiaieMas  um
TecT-06BekTa 10 LCso IIpH BO3€HCTBUHM TAJIOHHOrO TOKCHUKAHTa (MeRb
(I1) cepHoKucNast, Kamuii JBYXPOMOBOKHCJIBIN).

3.12 HopMBI Ka4eCcTBa BOABL: YCT3HOBJICHHBIC 3HAYCHHA
foKa3arTesie kayecTBa BOJBI AJIA KOHKPETHBIX BHIOB BOAOIOJNH30BAHHA
(T'OCT 27065).

3.13 ocrpoe TokcHuyeckoe jefictBHEe (OCTPan TOKCHYMHOCTD):
BosaeiicTBHe, BbI3bIBatOIIEe OBICTPYIO OTBETHYIO PEaKIHIO TECT-00bEKTA.
OcTpoc TOKCHYECKOE ACHCTBHE Yalle BCEro ONPEEsIOT IO TECT-PEAKIHU
«rufenb» WIH «BBEDKHBAEMOCTHY B YCIOBHAX KPaTKOBPEMEHHOTO
6uorecrupoBanus. llpH HMCHONB30BaHMM KOJNOBPaTOK H  JAPYTHX
OPraHH3MOB MHKPO300ILIAHKTOHA JUTHTENLHOCT BO3ACHCTBHS COCTARIIAET
oT 6510 24 4.

3.14 nokazarenbr  ToKcHumHocTH: IIpu3Hak  TecT-00beKTa,
HCHONB3YEMEIH Ui OLIEHKH TOKCHIHOCTH BoAKI (P 52.24.566).

3.15 norepxHocTHBIE BOAKI: BOoxkl, HAX0NAIUHCCA Ha NIOBEPXHOCTH
Cyl B BHAE Pa3MyHbIX BOAHEX 00bekToB (TOCT 19179).

3.16 npmpoarbie Boxawl: Boxbl 3eMIH ¢ COmepXAMMMHCA B HHX
TBEPABIMH, XKHIAKUMH H ra3oo0pasusivu semectsamu (TOCT 19179).

3.17 npo6a Bonpul: KonmuyecTBO BOABI, HPCAHA3ZHAYECHHOE JJIA
HCCIICROBAHHAA.



PJ1 52.24.669—2005

3.18 nynxT HaGaloseHnH 3a 3arpA3HEHHEM HOBEPXHOCTHLIX BOJ
cymu I'CH Pocrmapomera: MecTo Ha BOJOEMEWIH BOAOTOKE, IIE
HPOBOAAT KOMIUICKC paboT AJs MOJMYYeHHs JaHHBIX O Ka4ECTBE BOABI HWIH
JoHHEBIX oTioxkeHwmit (P11 52.24.635)..

3.19 pesynstar OGHOTecTMpoBaHHs: KoHeuHBIH BHIBOA O
TOKCUYHOCTH BOAHOM Cpe/ibl, YCTaHOBIICHHEIH B XOe OHOTECTUPOBAHMS.

3.20 creop nysexkTra  Halmiomemmit 3a  3arpasHeHHEM
nosepxHocTALIX BoJ cyni 'CH Pocraapomera: Y croBHOe nonepeuyHoe
ceyeHHe BOROEMa WM BOJOTOKA, B KOTOPOM HPOH3BOAAT KoMILIeKe pabor
Ul TIONYJeHHS JAHHBIX O NOKa3aTeNdX CoCTaBa H CBOHCTB RBOJBI
(P11 52.24.635).

3.21 Tecr-obvexr: OpraHusM, KOTOpblf HKCHIONB3YIOT IIPH
OMOTECTUPOBaHKH, HATIpUMeED, HHDY30pHH, BabHuru (P 52.24.566).

3.22 roxcHk0J0rus BogHan: Hayka o TOKCHYHOCTH BOJHOM CpEMEI,
B TOM YKCIIE IPUPOIHON WM CTOYHOM BOAK! ANs ruapoO6HoHTOB [3].

3.23 roxeminOCTs Boabr: (BOHCTBO BOABI (ZOHHBIX OTNAOXEHMH)
BBI3BIBATH MATOIOTHYECKHE WIMEHEHHMA MM THOenb OpraHM3MOB,
00ycIOBNEHHHBIE NPHCYTCTBHEM B Hell TOkCHYHBIX BemecTB (P 52.24.566).

3.24 TOKCHKOJOTHYECKHH 3IKCHEPHMERT: JKCIEPHMCHT, B XOAE
KOTOPOTO OLEHHBAIOT BIIMAHUE Ha TeCT-00LEKT HCOBITHIBAEMOM BOA HIIH
xuMuueckoro  coeaunesus. COCTOMT M3 JBYX  CepMil:  OMBIT
(c Bo3zcHcTBHEM BOIB! WM XHMMYECKOTO COCHMWHEHHS) U KOHTPOIb, B
XOZe KOTOPOrO OLEHHBAIOT BIHAHHE JCXJIOPHPOBaHHOH BOJOMPOBOAHOM
BOJIBI HJIM BOJIBI H3 POHOBOTO CTBOPA, HO MPOBOAMMOTO B TEX K€ YCIOBHAX
(P 52.24.566).

3.25 Toyka ordopa npob: Touso 3a(HKCHPOBAHHOE
MECTONOJOKEHHE OTOopa mHpoOBl BOABI HIM JAOHHBIX OTJIOXKCHHH
(P11 52.24.635).

3.26 ycnoBHO YHCTBHIH y4acTok BogHOoro obobexra: OOnuHO 3TO
(OHOBBIIA CTBOP.

3.27 ¢donosrlit crBop: CTBOp, PACHONOKCHHBIA Ha PaCCTOAHUH HE
MeHee 1 KM BbllIe HCTOUHMKa 3arpsasHenus (P 52.24.566).

3.28 xponHYeckoe TOKcHYecKoe [JeiicTBHe (XpOHHuUecKas
TOKCHYHOCTL). Bo3sneiicrBue, BhI3HBalONlee OTBETHYIO — PEaKIHIO
TecT-00BEKTa, NPOABIAIOIIYIOCS B TE€YECHHE OTHOCHTENBHO UIMTENBHOTO
nepuoaa BpeMeHH. XPOHHYECKOE TOKCHIECKOE ACHCTBHE M3MEPAIOT IO
TECT-IIOKA3ATCTIAM  «BBDKMBACMOCTL», «IUIOOOBHUTOCTBY, «H3IMCHCHHC
pocTa» M JAPYrMM DEakuusAM @NpH JJIMTEIsHOM OHOTeCTHpOBaHHH
(P 52.24.566).
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3.29 4yBCTBHTEILHOCTh TecT-00bekTa: Hwuxuis  rpanuna
JuanasoHa JICHCTBHA  JTAJIOHHOTO  TOKCHKaHTa, IIpM  KOTOpO#
00HapyXHBAKOT IIAPAMETPH €0 TOKCHYHOCTH Ha TECT-00BEKT.

3.30 sxcmo3mmus: Ilepuon, B TeucHHE KOTOPOr0 OpPraHH3M
HAaxomuTCA IMOA BO3ZEHCTBHEM HccleayeMoro ¢akTopa, B YaCTHOCTH
XMMMYECKOTO BELIECTBA. B 3aBHCHMOCTH OT OJKCIIO3HLMH Pa3NH4YaioT
OCTpOE WM XpOHHIECKOe ToKcHaeckoe aeiicTue (P 52.24.635).

3.31 aranonubIl TOKCHKAHT: TokcHuyeckoe BEIIECTBO,
UCIONIB3YEMOE MV TPOBCPKH YYBCTBMTCIBHOCTH OHOTECTa MIIH
tecT-obnekra (P11 52.24.566).

3.32 LCsy: Konuenrpanms TOKCHKaHTa, NpuBOAsias K rudenu 50 %
B3ATOM A/ dKCHIEpHMeHTa BHIOOPKH.

4 O0mue MOJ0KEHAS

41 B nmaHHOM pyKOBOIAIEM JOKyMEHTE YCTaHaBJIHBAKOT
Tpe6boBaHMs K  YHHGMKAUHH  METOZNOB  OHOTECTHPOBaHHA C
HCIONb30BAHHEM IIPEACTABHTENCH MHKDO30OIUIAHKTOHA AJIfi OLEHKH
TOKCHYECKOTO  3arpsA3HEHHA  IIOBEPXHOCTHBIX BoA. OOGOCHOBaHue
HCHOMB30BAHHMA NPEJCTABHTENEH MHKDO30OIUIAaHKTOHA Ha OCHOBE
KpHTEpHeB BRIOOpa BUIOB — MHAHKATOPOB M3/I0XKEHH! B TIPHIOKEHHH A,

4.2 Ina yHUQHKAUHH METOHOB OHMOTECTHPOBaHHS HEOOXOXHMMO
TIIaTeNbHOE cobmoznennc Bcex dramoB OWoTecra (cM. pasgen 6) u
HCHOJIb30BaHHE OCOOEHHOCTEH JKM3HCHHOIO ULMKNa TecT-00BEKTOB
corsiacHo P 52.24.566.

4.3 buorecTHpoBaHHe IIOBEPXHOCTHBIX BOJ CYyIIH IPOBOIAT B
PEXKHMHBIX HaOMIOJNEHHUAX M JUIA PEIUCHUA ONEPAaTHBHBIX 331189 C LEJIBIO
NPOBEPKH COOTBETCTBHA KaYECTBA BOJ OTHAENBHBIX P00 YCTAHOBJICHHBIM
HopMam. B pexuMHEIX HaOMIOAEHHAX Ha OCHOBE CHCTEMATHIECKHX
JaHHBIX OHOTCCTHPOBaHHS OLICHMBAIOT TOKCHKOMIOTHYECKOE COCTOSHME
BOJIHBIX 0OBEKTOR WIH MX YIaCTKOB.B X0zl peleHns onepaTuBHbIX 33424
OLCHHMBAIOT TOKCHYHOCTh OTJCHBHBIX NMPOOG BOABI C LENbIO BEIACHEHHSA
Ype3BBLIYaiHbIX SKONOTHYCCKHX CHTYANHi.

4.4 Bozna ¢oHOBOrO (KOHTPOJNLHOIO) CTBOPA HE JOJDKHA OKAa3HBAThH
TOKCHIECKOr0, XPOHHYECKOTO H TeM O0O0JIe€ OCTPOro TOKCHYECKOro
AEHCTBUA Ha TECT-00BbEKTHI, HCONBL3YEMbIe U1 GnoTecTHpoBanus [4].

4.5 B xopme OHOTECTHDOBAHHMA YCTAHABIMBAIOT OTCYTCTBHE HJIH
HAIMYHE TOKCHYECKOTO (OCTPOro, MOKOCTPOro, XpOHHYECKOT0) ACHCTBHS
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HCHLITEIBAeMON (OnLITHON) npoOE AN OHOnorudeckux obwbekToB, 6e3
naeHTMOUKALMN 3arPASHSAIONIHX BEMECTB H HX  KOJIHMYCCTBCHHBIX
XapaKTepUCTHK COTTIACHO pekoMeHauuam P 52.24.566.

4.6 buoTecTHpOBaHHE OCHOBAHO HA ONPENCICHMH MNOKa3aTeleH
TOKCHYHOCTH HCIILITRIBAEMOH (ONBITHOM) Npo6hl  BOABI, 0TOOpaHHOI B
30HE BIMAHMA MCTOYHHKA 3arpsA3HCHHAH MX OTAMYHN OT KOHTPOJIBHOH
npo6bl, 0TOGPaHHOMH Ha YCIOBHO YHCTOM YYaCTKE BOAHOIO 00BeKTa.

4.7 BHOTECTHPOBaHHE TOKCHYHOCTH I[IOBEPXHOCTHBIX BOJ CYyHIM
TI03BOJIAET:

- OLIEHUTE TOKCHYHOCTh IPO0HI BOAbL;

- OUEHHTH BIWAHHE UCTOYHMKOB 3aIPA3HEHHA HA COCTOAHME BOAHOM
cocTapnaioieii BOLHOro 00bEeKTa,;

- OHIEHHUTH B LEIOM YPOBEHH TOKCHYECKOTO 3arpA3HEHHUA IKOCHCTEMBI
BOJHOro 00OBEKTa;

- OUEHHUTEH IKOJIOr0-TOKCHKOJIOrHIECKOE COCTOSHHE BOIHOTO 061eKkTa
B KOMIUIEKCE C METoJaMd OHOMHIHKAUHOHHKIX H (H3UKO-XMMHIECCKHX
HCCIICAOBAaHMM.

4.8 OOBbeKTHBHYIO OLEHKY TOKCHYECKOTO 3arpi3HEHHA IONY4YaloT
nyTeM:

- HCTIONB30BaHuA Habopa OMOTECTOB C Pa3IHYHBEIMHU TECT-00BEKTaMH,
KENATe/IbHO,  NPENCTABUTEIAMH  pa3’HOro  TPOdHYECKOro H
CHCTEMAaTHYECKOTO YPOBHS, HAIPHMED, MHKPOBOJOPOCIH, iapHUH, PHIOHI,
uH}Y30pHH, KOTOBPATKHA U T.1.;

- HCTIONIB30BaHud Ha0opa OHOTECTOB Ha OCHOBE Ppa3IMUHBIX
TECT-peakiHii OXHOro TecT-O00beKTa, HaNnPHMEp, NHUILICBasg AKTHBHOCTD,
rubens, IUIOAOBUTOCTH KONIOBPaTOK, HIM, HanpuMmep, ¢OTOCHHTE3,
KOHLICHTpaLlHA wiopodmna, HHTCHCHBHOCTD upupocra
MHKPOBOAOPOCIIEH.

HauGonee TouHyio OLEHKY MOJIYYAIOT 110 KOMILIEKCY ITOKasarelei
rufenH 1 IN0JOBHTOCTH TecT-00beKTa B 3aBHCHMOCTH OT 3KCTIO3B1IHH [5].

S OcHoBHBIC NPHHOHNGLI GHOTECTHPOBaHHY HOBEPXHOC-
THBIX BOX CYyHIH

Mertonsr 6HOTECTHPOBAHHA NPHPOAHBIX BOA HMMEIOT paj OOWMX
I[PMHIIMTIOB C METOAAaMHU GHOTECTHPOBAHUA CTOYHBIX BOJ, OAHAKO HMEIOT M
CYIleCTBEHHBIE OCOGCHHOCTH:
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- BCE NpOLEJYPH H TEXHOJOTHYECKHE NMpPHEMBI OHOTECTHPOBaHHMA
NOJDKHEI 6HITh GOJIee XKECTKMMH IO CPABHEHHIO C TAKOBBIMH JUIH CTOYHBIX
BOJI M3-332 OTHOCHTE/IbHO HH3KHX KOHISHTPALHH 3ar PA3HAIOLINX BENECTB;

- HeOOXOAUMOCTh YETKHUX CTAHAApPTHBIX YCNOBUH H NpOLEHYPhI
6HOTECTHPOBaHUA B CBA3H C OTHOCHTE/BHO HU3KHMMM KOHUEHTPALUMSIMH
3arps3HAIONMX BEIIECTB U BIUAHHEM ECTECTBCHHBIX (PH3HKO-XHMHIECKHX
1apaMeTpoB BOJHOM Cpessl;

- HCTIONB30BaHHE ABYX KOHTPOJBHBIX CepHii (Ha IeXJIOpHPOBaHHOK
BOJOIPOBOXHOH BOJE HMCCIEXYEMOTO PErHOHa M Ha BOJAE (POHOBOTO
CTBOpA);

- 00s3aTeNbHOE HAaMYHE JAHHBIX O NAPAMETPAX THAPOXHMUYECKOTO
PCKUMA BOJHOro 06bekTa M HCIOIb30BaHUE UCIILITEIBAEMO# BOABI 03 HX
U3MEHEHUs (Hanpumep, Temnepatypsl, pH);

- GnoTecTHpOBaHME TIPOBOAAT Ha He(QUILTPOBaHHOH BOAE, HPH
HOJIMYHH  B3BEIUCHHBIX YacTHl — Ha HE(DHNLTPOBAHHOH H
¢GWILTPOBaHHOWN;

- MPEUMYILUECTBEHHOE MCIOJNB30BAHHE METOJIOB HENPEPHIBHOTO
6HoTecTHPOBHHS (6e3 IMOCTAHOBKH OTAENbHBIX JKCIIEPHMEHTOB MO
YCTaHOBJICHHIO OCTPOTO H XPOHMYECKOI0 TOKCHYECKOrO JICHCTBHA, T. €.
OTCYTCTBHE OCTPOI'0 TOKCHYECKOIO JICHCTBHS B KPATKOBPEMCHHOM OMBITE
HO3BOJIET MPOJOJDKHTH TOT XK€ ONBIT 63 3aMEHBI Cpebl U TOMYJIALHIA
TeCT-O0BEKTOB B  ANHTENBHBI  JKCHEPHMEHT 1O  ONPEZEIICHHIO
XPOHHYECKOTO TOKCHYECKOTO REHCTBHA).

6 OcHoBHBbIE 3TaNbLI MeTO0B OHOTECTHPOBAHHAS

6.1 OcHOBHEIE JUIf BCEX METOAOB OHOTECTHPOBaHMSA, JTallbl U
MOPANOK HMX COOMIONCHHA UIs NOJydeHHs HamexHo# uHopmanuu [2]
BKJIIOYAIOT YeThIpe Jramna: MpeABapUTEIbHEIH, oG mwmii,
CTICHKBATH3BPOBAHHbIN U 3aKIIOUMTENbHEIH,

6.2 Ha npegBapuTEIbHOM 3Tane MCNONB3YIOT METOAHKY B
COOTBETCTBUH C 00/IACTBHIO €€ IPHMEHEHHA.

6.3 Ha o6meM 3tane nony4aior mis GHoTecTHpoBaHUA NPoGH! BOJBI
H3 HccaeayeMoro (ONBITHOro) M KOHTponbsHoro (GpoHOBOTro) CTBOpPOB,
BKJIIOYad periaMeHTalMIoO cnocofoB 0TOOpa, XpaHEHHA M NOArOTOBKU
npo6 ans 6GuorecTHpoBaHHsL.

6.4 Ha cneunaiu3sHpoBaHHOM 3Tallc YCTAHABIMBAIOT CIIEAYIOLIEE:
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6.4.1 CrannapTHele YCIOBHMA COJCPXKAHMA MATOYHOM KyILTYpEI
TecT-00BEKTa Ha OCHOBE TpeGoBaHui K TecT-o0BexTaM. TpeGosamus k
TeCT-00EKTaM BKIIIOYAIOT:

- IOJTHOE Ha3BaHWE BHJ2 ¥ TOYHOE YKa3aHHE ero CHCTEMATHYECKOH
MPHHAIEKHOCTH (pe3y/bTaThl GMOTECTHPOBAaHMA Ha OUHOM BHJE He
PacupOCTPAHAIOTCA Ha APYTHE BHABI, 9YBCTBHTECIBHOCTD K TOKCH‘!CCKOMY
BO3JICHCTBHIO Y Pa3HBIX BUAOB CYIIECTBEHHO OTIMYAKOTCSA);

- Mopho-¢yHKIHOHANEHEIC ¥ BO3PACTHRIC IIOKA3ATEIH;

- crioco6Bl OTy4YeHns;

- GU3MKO-XMMHYECKNE YCIOBHA, DEXHM KODMICHMA COAEDPXAHHS
MAaTOYHOH KyJbTYPHI TECT-00hEKTa.

6.4.2 TlpuroaHocTh TecT-06BEKTa K OMONIOrUYeCKOMYy aHanu3y.
B 6HOTECTHPOBAHWH HCIIONB3YIOT CHHXPOHHW3UPOBAaHHbIE KyJBTYpEL.
Cnocobsl  CHHXDOHH3alMM  NPEACTABHTENEH  MHKPO30OILIAHKTOHA
TIpMBEZICHBI B pekoMenamsix P 52.24.566 u [5].

6.4.3 TpeboBaHHA K YYBCTBHTCIBHOCTH H TOYHOCTH METOIMKH
6HoTECTHPOBAHHA. IapameTpn YYBCTBHTEIILHOCTH (nopor
JyBCTBHTEILHOCTH M JHANA30H PEAripOBaHHs) H TOYHOCTH (CXOANMOCTD H
BOCHPOM3BOAMMOCTh  PE3YJNBTATOB)  YCTAHABIMBAIOT B XOJE
TOKCHKOJIOTHYECKHX 3KCIICPHMEHTOB.

Ilopor yyBCTBHTENPHOCTH M JAHANA30H PearupoBaHUA TeCT-00bekTa
onpeaenieTcs KCHEPHMEHTaILHO ¢ HOMOILBIO ITANIOHHOTO TOKCHKAaHTa
N0 BEIWYHHE TOro mapaMeTpa, KOTOPBIH DPHUHAT 32  KPHTEpHi
TOKCHYHOCTH B Ouortecre. Hampumep, npu 6MOTECTHPOBaHHH OCTPOro
TOKCHYECKOTO JICHCTBHS JuManasoH pPEarHpoBaHUA  TeCT-OOBEKTOB
YCTaHABIMBAIOT IO MHTCPBANY KOHIEHTpalMii OuXpoMara Kamms, B
npeieniax KoToporo Haxonurces LCso.

Ilopor 4yBCTBUTENBHOCTH NPCACTABAACT COOOH HWDKHIO I'PAHHIY
Auarna3’oHa pearnpoBaHus.

XapaKrepHCTHKa TOYHOCTH OMOTECTa — rapaHTHpyeMbie 3HaYCHHA
nokKa3arenei TOYHOCTH METOMKH, BHIIIONHAEMO# IPH BCEX AOIYCKAacMbIX
BapHalMAX BIusomux GakTropoB H XapaKTEPH3YIOIHX TOYHOCTE JI060ro
pe3yiibTaTa GHOTECTHPOBAHHSA, KOTOPBIH MOXXET GBITh MOMYY€EH 110 JAHHOH
METOAMKEC 1mpH ee cTporoM cobmonennu. HopMbsl  TOYHOCTH
YCTAaHaBJIHBAIOT B  XOA€  TOKCHKOJNOTMYECKHX  3KCIIEPHMCHTOB,
[POBOAMMEIX B ORHOM (CXOAMMOCTH) HIIM HECKONbKHX JabopaTopusax
(BOCIIPOH3BOAMMOCTH).

6.4.4 TpeGoBaHus K DOpoLEAype  BHINOJHEHHA  METONMKH
6HOTECTHPOBAHMSA, BKIIIOYAIOLIHE:
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-TpeboBaHMA K  YHMCIy  TNOBTODHOCTeH,  €MKOCTAM  IJd
OHOTECTHPOBaHMS, 00BEMY BOABI M IUVIOTHOCTH MOCAAKH TeCT-0OBEKTOB,
co6II0CHHE ONTHMAIIBHBIX YCIOBUH JKH3HEAEATCIBHOCTH TeCT-06BEKTOB
(TeMmepaTypa, KOHUEHTpPalMs PacTBOPEHHOIO KHCIOPOAA, XKECTKOCTh
Boziel, pH), conepranuio B3BEIIEHHBIX BENIECTB B HCIIBITHIBACMO# BOJIE, H
ap.;

- Tpe6OBaHKA K PErIaMEHTalHH (HaKTOpPOB, BIHAIOWHX HA TOYHOCTH
pe3yNbTaToB. YKa3zaHHe IOMYCTHMBIX KoJieGaHMi 3HayeHMil (axTopoB
CPelBl M YCJIOBHH BBINONHEHHA OHOTeCTa, COOMIOACHHE KOTOPBIX
NO3BONAET  CYHTATh  pE3ynbTarbl NpPaBWIbHBIMH.  JomycTHMBIH
KOJNMYECTBCHHEIH AHanasoH koneOauuil GakropoB cpeabl M yciIoBHH
OHOTECTHPOBAHMA  YCTaHABIMBAIOT 10 JAHHBIM  JIMTEPAaTypel ¥
HCCIICIOBaHMAM  paspabOTUMKOB  METOOMK O  OHOJIOrHYecKHx
0COBEHHOCTAX FTHAPOGHOHTOB, HCIIONB3YEMBIX B KAIECTBE TECT-06HEKTOB.

6.4.5 TpeGoBaHHA K PETHCTPalMH TeCT-IOKa3aTenell. VYuer
TECT-IIOKA3aTENEH NPOBOAAT BM3YyalbHO HWIH C NOMOWIBI HPHOOPOB.
OcobeHHO BaxHBIM SBIICTCA COONIONICHHE CPOKa JKCHO3MLUMH W
BPEMEHHOT'O HHTEPBAJIa y4eTa TeCT-NOKas3aTelnci.

6.4.6 TpebGoBanus K KOHTPOJBLHOH cepuM. st aHaH3a pe3ynbTaToOB
6GHOTECTHPOBaHMS HEOOXOMMMO BEIOGPaTh ONVMH M3 JBYX HCHOJB3YEMBIX
KOHTpoleH (Boma M3 YCIOBHO 4HCTOr0 (POHOBOIO  y4acTka,
npodWIbTPOBaHHAas 4Yepe3 IUIAHKTOHHBIA ra3 BBHICOKHX HOMEDOB, H
JEXJIODHPOBAHHAsA BOJONPOBOIHAA BORAa MCCTHOTO PETrHOHa) COrJIACHO
P 52.24.566.

6.5 Ha sarmouuTenbHOM 3Tane NPOBOJAT CIEAYIOMEE:

6.5.1 OnenuBalor pe3ynpTaThl OMOTCCTHPOBAHHS, BKIIOYAIOLIHE
60 craTucTHYECKy10 00paboTKy, 1H60 OLEHKY NO IIKaJaM TOKCHYHOCTH
cornacuo P 52.24.566 u [5].

6.5.2 Onpenensior cnoco6 BHIPAXKCHUS PE3YJIETATOB — CIIOBECHOE
BHIPAKCHHE CTCNICHH TOKCHYECKOrO JIHCTBHA OT OCTIpOrO J0
XPOHMYECKOTO.

6.5.3 YcranaBnuBaT TpeboBanus K JIOKyMEHTALHH,
HpEACTaBIIEMOM 10 pesynbTataM GHOTCCTHpOBaHMA, obecneunsaroiueit
BO3MOXHOCTB KOHTPOJIA KAYECTBA HHGOPMALIHH.
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7 TpeGoBaHHS K NOPAAKY NPOBEACHAS H Ol[CHKE PE3yb-
TaTOB GHOTeCTHPOBAHKSA

7.1 opMHpOBaHHE CETH MyHKTOB M NPOrpaMM HabJroieHHH

7.1.1 Buifop myHkTOB, CTBOpOB M1A or6opa mpo6 M MOAroTOBKY
nporpamm ocymecTBisioT YI'MC u cornacyior ux ¢ 'XH B cOOTBETCTBHH
C IIOJIOXEHHSIMH METOMYECKHX ykasanHuii PJ] 52.24.309. IlepnoauanocTs
H Cpokd HabioaeHHH JOJDKHBI ObITh TAKOKE COBMEIICHEI C TAKOBBIMH RIS
ruapobHoNorHuecKkHX HabmioneHui, KOTOpblEé NPOBOAAT COIJIACHO
MeToaudecKuM ykaszauusam PJ] 52.24.309.

7.2 Ot6op, XxpaHEHHE H MOArOTOBKA P06 1A OGHOTECTHPOBAHHA

7.2.1 Ilpo6s mpHpoAHOH BOABI OTOMPAIOT B COOTBETCTBHH C
tpeboBatmamu I'OCT 17.1.5.05 u TOCT P 51592, ucnons3ya npuGops! 1
ycTpoiicTsa, npexycmorpernsie FOCT 17.1.5.04.

7.2.2 Xpasenne u MNOArOTOBKY Npo6 A GuorecTHpoBaHMA
MPOBOJAT COINACHO pekoMeHaaumsM P 52.24.566.

7.3 OueHka pe3yJIbTaTOB TOKCHYECKOI'0 3arpA3HEHHS

7.3.1 B 3aBHCHMOCTH OT 3afa4 MCCJICHOBAaHHA M MCIOJE3yEMBIX
6MOTECTOB OLICHKY pe3yJIbTaTOB TOKCHYECKOrO 3arpi3HEHHA OLEHHMBAIOT
H0-Pa3HOMY.

7.3.2 TOKCHYECKOE 3arpA3HEHHE NOBEPXHOCTHBIX BOA CYIIM
MeTolaMK  OHMOTECTHPOBaHMS INPOBOIAT OSKCHEPTHEIM IIyTEM H
XapaKTEPH3YIOT CIERYIOIHM 06pa3oM:

- «OCTPOE» H «XPOHHYECKOE TOKCHIECKOE AEHCTBHEN;

- «OCTpOE», HOAOCTPOE» M «XPOHHIECKOE TOKCHUECKOE AECHCTBHEN
ans  OHOTECTOB Ha  MHMKPO3OOIUIAHKTOHE,  BBIABIAEMOE  IPH
6uorectupoBanuu (P 52.24.566 ).

7.3.3 B cirygae BBICOKOH TOKCHYHOCTH B KayecTBe NpH3Haka A
paHXXHPOBAHHA TOKCHYHOCTH HCIONB3YIOT Kodhduuuent pazbasneHua:
BENHMYMHAa pa30aBieHHs, YCTPaHAIOWAS TOKCHYHOCTH  COIVIACHO
pexoMenaumam P 52.24.566.

7.3.4 B ciyuae HEpe3KO BBIPaXKECHHOH TOKCHYHOCTH HeoOxoauma
CTaTHCTHYECKas JOKAa3aTCIBHOCTh PE3YNBTATOB  OHOTECTHPOBAHMA.
Bromerpuueckyio 06paboTKy pe3ynbTaToB GHOTECTHPOBAHNA NIPOBOIAT C
HOMOIBIO MIPHEMOB, IIPHMEHAEMBIX B BOXHOW TOKCHKOJNIOTHH. AJITOPHTM
pacyeTa cTaTHCTHYeckod 00pabGoTku pe3ynbTaToB GHOTECTHPOBaHHS
NPUBE/CH B NPUJIOXKEHHH b,

7.4 IlpencraBiicHHE Pe3yIbTaTOB OHOTECTHPOBAHHA
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Pe3ynpraTel  GHOTECTHPOBAHHS  INOBCPXHOCTHEIX BOX  CYIIM
NpPEACTaBIfIOT no (opme cOrnacHo pekoMeHzaumam P 52.24.566,
BKJIHOYAIOIMX CHERYIOLIHE MATCPHAIIBL:

- XapaKTepHCTHKY NpoOkl 0ToO6paHHOM BOIbI U YCI0BHS 0TOOpa;

- Pe3yAbTaTh GHOTECTHPOBAHHS IIPOOEI NOBEPXHOCTHBIX BOJ CYILH 110
KaXJIOMY H3 HCIIOJIb30BaHHBIX GHOTECTOB;

- obmee 3aKII0¥EHHE O TOKCHYHOCTH MPOObI MOBEPXHOCTHBIX BOI
cymu 1o Habopy GHOTECTOB.

7.5 Merponoruyeckue XapakTepHCTHKH METOJI0B GHOTECTUPOBaHHS

Merponornyeckas XapakTEPHCTHKA METOXOB GHOTECTHpPOBaHHS
BKIIIOYACT TYBCTBUTENHLHOCTE TECT-00BEKTOR K ITANIOHHOMY TOKCHKAHTY,
CXOMMMOCTh M  BOCIIPOH3BOIHMOCTH HPOUEHAYPH OHOTECTHPOBAHMS.
YyBCTBHTENILHOCTh  TECT-00bEKTa K  TOKCHKAHTY  3aBHCHT  OT
HCTIOJIb3YEMOro TeCT-nokasarens [5].

IlpuMmep npoBepKM YYBCTBHTCIBHOCTH HOMYJUINHMH TeCT-06bekTa
KONOBpPaTKH  (NPEACTAaBUTENb MHKPO3OOIUIAHKTOHA) INpPHBEACH B
NpWIoKEHUHU B.

7.6 Tpebopanua 6e30MaCHOCTH, OXpaHbl OKPYKAIOWEH Cpeabl

7.6.1 Ilpu BumonHeHMH pabor caedgyer cobmoaaTs obmHe
TpeGoBanHA K TexHHKe Oe3omacHOCTH paGoT Ha BOHHBIX OOBEKTaX H B
XMMHYECKHX 1a6opaTopHsX.

7.6.2 OcoOrx TpeGoBaHHH MO 3KONOTHYECKOH OE30MACHOCTH HE
npeabABILeTC.

7.7 Tpebopauus k KBaMUKALHH CHIELHATHCTA

K  BhimomHeHMI0O  JKcniepMMeHTanbHBIX  pafor  MeTonamm
6HOTECTHPOBAHHA JONMYCKAIOTCA JIHLE, HMMEIOLIHE OGHOJIOTHYECKOE,
IKOJIOTHYECKOE  0Opa3oBaHHe, 3HAKOMblE C OCHOBaMH  BOAHOI
TOKCHKOJIOTHHH, METOaMHU TIONIEBBIX " 1a60paTOPHBIX
I'HAPOOHONOrHYECKNX HCCIEN0BAHMH.

OueHka pe3ynbTaToB GHOTCCTHPOBAHMA SBIAETCA DKCIEPTHOM.
Tonyunte HagexHylo 6Honornyeckyio nngopManHio no3onar 6asossie
3HaHMA  CHENHAIHCTAa-THAPOOHOIOra, CrnocoGHOr0  NOIEPKHMBATH
KyJnbTypy TeCT-00bEKTa B JIaOOpaTOPHH HIIM IOTYYaTh €€ W3 IPUPOAHBIX
BOOHBIX  OOBEKTOB, KOPPEKTHO  HPOBECTH  TOKCHKOJIOTHYECKHIA
3KCIIEPMMEHT H NPOAHAIM3HPOBATH JAHHBIE H CONOCTABHUTH PE3YJLTaThi
6HoTeCTHpOBaHHA C  pe3ynbTaTaMH  IMAPOOHONOrWYECKOro M
THAPOXHMHYECKOTO HCCIEAOBAHHH.
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Ipuaoxenne A
(cpaBouHOE)
OGocnopanye HCNONL30BAHHA NpeNCTABHTeNEH
MHKPO300ILIAHKTOHA B GHOTECTHPOBAHHH HA OCHOBE KPHTEpPHEB
BbIfopa BHAOB-HHIHKATOPOB

A.1 BHOMHIMKAaTOpaMH MOTYT CITY>KHTh IIPEICTABHTEIIM BCEX LIAPCTB
*HUBOM npuponrl. Bakneiimas 3anaya 6HOTECTHPOBaHUA — BHUBIICHHE H
OLCHKA HAaNEXKHOCTH OHOMHIMKATOpOB, Pa3paloTKa KPHTCPHEB HX
HCHONIB30BaHHUA B MOHMTOPHHI'E 3arpsA3HCHHS OKPYKAIOIIEH Cpebl.

TipencraBurenn MHKpPO30OIUIaHKTOHA (MH(}Y30pHH M KOJOBpAaTKH)
OTBEYAlOT  CHCAYIOIMM  TpeOOBaHMAM  MHIMKALMOHHBIX  BHIOB
6ECIIO3BOHOYHRIX  JKHBOTHBIX, HCHOJb3yEMbiX B  OGHONOTHYECKOM
MOHHTOPHHTE BOXHOH CpeabI:

-0 CBOEH DKONOTHM 3aMETHO IOABEPraloTCA BO3NEHCTBHMIO TeX
(baKTOpOB Cpeabl, HA KOTOPHIE OPHEHTHPOBAH MOHHTOPHHT;

- 3aHMMAIOT (PYHKIMOHATIBHO 3HAYHMOE MECTO B IKOCHCTEME BCEX
PErHOHOB;

- IIHPOKO PAacnpOCTPaHEHB BO BCEX OONACTAX,B TOM YHCIE M B
KOHTHHEHTAJIBHOM;

-3aMETHO pEarHpyloT Ha H3MEHEHHE Cpefsl KoueOaHHAMM
YHCJICHHOCTH.

A.2 Ucnons3opanne mHoysopuit (1.Ciliata) B GuoTecTHpoBaHUM
ompenensercd  CICAYIODMM: WHQY30PHM  NPOMBIAIOT  BBICOKYIO
YyBCTBHTEJBHOCTD K 3aIpA3HAIOIMM BellicBaM, NIOCTYNIAIONIMM B BOJHbIC
9KOCHCTEMBI CO CTOYHHLIMH BoaamH. IIpu o5ToM oHH Haubonee
YYBCTBHTEJBHBEI K TDKCIBIM METAJUIAM, K TOKCHKaHTaM OPraHHYECKOH
NIPHPOARL; .

- 6bnaromaps coueraHumi0o B HH(QY3OpHAX IIPH3HAKOB KIETKH H
OpraHu3Ma Ha HHX MOXHO NOJYy4aThb KaK KJICTOYHBIE, TaK M
OpPraHM3MEHHBIC PEeaKiiii Ha TOKCHYECKOe Bo3aeiicTBHE;

- BO3MOXKHOCTh  KYJBTHBHPOBaHHA B  INMPOKOM JHala3oHe
TEMIIEPATYp TIO3BOJIAET HCIOJb30BaTh uHby30pHi uis
IKCIIEPHUMEHTANILHBIX HCCIIENOBaHKi B M06oe BpeMs roza;

- KOPOTKHH XH3HEHHBIH IMKI, OBICTPOTa Pa3MHOXKECHHA MO3BOJIAIOT
NPOCICANTE PEAKIHIO HA TOKCHYCCKOE BO3ACHCTBHEC B OTHOCHUTCIBHO
KOPOTKHH CPOK B LIEJIOM PAXY NOKOJECHHI;
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- BO3MOXKHOCTb IIOJNy4eHHA OONBIIOr0 KOJHYECTBA TI'CHETHYCCKH
OJHOPOJHOrO MaTepHana OT OgHOH ocobu Ouaromapsa 0coGEeHHOCTAM
Pa3MHOXKEHHSI.

A3 TlpencraButenu Kjacca KOJIOBPAaTOK (11, Rotatoria)
COOTBETCTBYIOT GONBIIHHCTBY KPHTEPHEB BUIOB-HHIHKATOPOB:

- crIocoOHBl HAKAIIMBaTh 3arpA3HAIONIEE BENIECTBO M He morubars
IO/ JEHCTBHEM PEAIbHO BCTPEYAIOMIMXCS KOHLIEHTPALIHIA;

- JIErkO JOCTYIIHBI B IPHPO/Ie BBUIY MaCCOBOCTH BHJIOB;

- HMEIOT IpHEMIIEMBIE Pa3MEpHI;

- JIETKO KyJbTUBUPYIOTCS B 1aGOpaTOPHBIX YCIOBHAX;

- P41 BHJIOB YCTOHYHB K COJIOHOBATO# BOAE;

- JOCTaTOYHO JIETKO ONpPEAENAIOTCS K0 BHAa (kpoMe Gaemtonn);

- 06pa3 XKH3HH PANa BUIOB XOPOILO U3YUeH;

- HMEKOT KOPOTKHH JKH3HEHHbIH LK) Pa3BHTHA;

- UMK Ppa3BHTHA TCTCPOrOHHBIX KOJNIOBPATOK 33aKaHYHBACTCA
OTKJIAJKOH MOKOAIMXCA AL, YTO NO3BOJIACT MOCTOSHHO HMETH KYJIbTYPY
XHBOTHBIX, @ TAaIOKE JAeT BO3BMOXHOCTh WOJNYYEHHS CHHXPOHHOH
KyNbTYpEI KOJIOBpATOK [5].

Onna U3 cTafui KH3HEHHOrO LMKJIa KOJOBPaTOK —- IIEPHOI MOKOS,
TICPEIKHBAEMBIN KOIIOBPAaTKAMH, OOJNajfalolMX IETCPOTOHMCH, B BHJIE
NIOKOSIIHXCSA AU, TPEICTaBIAET HECOMHEHHBIH HHTEpec. Micons3oBaHue
MIOKOAIIHXCS ANII KOJIOBPATOK MOXET CIIY>XHTb U1 YHU(HKALUH ipoliecca
6uorecTpoBaHusa. BocnpoH3BOAHMMOCTE H COMOCTABUMOCTD PE3yNBLTaTOB
OMOTECTHPOBaHHA — OJHO H3 YCJIOBHH METONOB TOKCHKOJIOIMYECKOMH
OLEHKM Ka4yecTBa BOABI C NOMOMBIO JKHMBBIX OPraHH3MOB, KOTOpOE
BBINONIHHMO NPH HCHONBL30BAHHM IUIA 3KCIIEPHMEHTOB NO TOKCHYHOCTH
CHHXPOHHBIX KyJbTyp. IlocnenHue NmpeacTaBiasioT co0o0l MOIydYeHHbIE B
OQMHAKOBBIX YCJIOBHAX M HaXONAMIHECT B OMHAKOBOM (PH3HOIOTHYECKOM
COCTOSHHMH OJHOBO3pacTHeiE OCOOM (TecT-00BekTHI). Jlna momyueHus
CHHXPOHHOMH KYNBTYpH!I B KQUECTBE AITCPHATHBHOIO BapHAHTa YHCTHIM
KynbTypaM 0ecTiO3BOHOYHBIX MOXHO MCHONB30BaTh NOKOALIMECA AHIA.
Tak, BOCOPOM3BOAMMOCTE B 3KCIEDUMEHTaX IIPH HCHONb30OBAHMH
TECT-KYJIbTYP H3 MOKOAIIMXCH SAMI KOJOBPAaTOK OKa3ajiach B TPH pa3sa
Bhillle, YeM Ha JadHuax. Micnons30BaHue OKOAIMXCS AHL| KOJIOBPATOK H
B GMOTECTHPOBAHMH B HACTOAILEE BPEMS CTAI0 BO3MOXHBHIM Onaromaps
H3YUEHMIO CIIOXKHOTO LMKJIA Pa3MHOXXCHHA KOJIOBPATOK, IO3BOJIHMBIHNEIO
pa3paboTaTh CiocOOR! OIy4EHHA, XpaHEHHA H BRIKICBA MOKOAIIHXCS SHLL.

TakuM 06pa3oM, KOJOBPaTKH KaK KJIacC MPEJCTAaBIIIOT HHTEpEC H
SBJIAIOTCA ~ DEPCICKTMBHBIMH  OHOMHJMKATOpAaMH  JUIf  OLICHKH
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TOKCHYECKOT'O 3arpA3HEHHs  ITOBEPXHOCTHBIX BOA MCTOZaMH
OHOTECTHpOBaHUSA.

Tonpo6uas xapakrepuctuka Buaos Brachionus calyciflorus
(xn. Rotatoria ) u Paramecium caudatum (. Ciliata), Hcnonb3yeMeIx B
OHOTECTHPOBAHMH, YCJIOBHS MX HONYYCHHA, CONACPKAHHA MATOYHOH

KyJNbTYpHI, IIPOLEAYpa GUOTECTHPOBAHHS H3JIOXKEHBl B PEKOMEHIALMAX
P 52.24.566.
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Ilpunoxenne b
(pexomengyeMoe)

AJITOpPHATM CTATHCTHYECKOH 06paGOTKH pe3yaLTaToB
0BOTeCTHPOBAHHA

b.1 B 3aBHCHMOCTH OT Liei¥ GMOTECTHPOBAHHA OLICHKY Pe3yJIbTaTOB
OHOTECTHPOBaHHS IPOBOAAT Pa3THIHBLIMH CIOCO6aMH.

Ins 6oicTporo pacdera OLCHKH TOKCHYHOCTH HCIOJIB3YIOT MIKANEL
CTENEHH TOKCHYECKOTO NCHCTBMA MCHBIThIBAEMOH Bonbl. Kpurepun,
paspaboTaHnbie Ha OCHOBE IIPOBEACHHBIX paHee HCCIeHOBAaHMA M
JIHTEPaTYPHBIX JAHHBIX, IPUBEACHH! B peKoMeHAaMAX P 52.24.566.

Ecin onenky pe3ynrraToB OHOTECTHPOBaHHA NPOBOJAT OGosee
JETANLHO, TO PACCYMTHIBAIOT KOCTOBEPHOCTH OTKIOHEHHA OT KOHTDONA
HCCIIENYEMOro IOKa3aTers.

B.2 AnroputM pacyeta AOCTOBEPHOCTH OTKJIOHEHHH TECT-110Ka3aTeNd
OT KOHTPOJISL.

Onpeneneane  JMOCTOBEPHOCTH  OTK/OHEHHMH  OT  KOHTpOJA
OCYLIECTBIAIOT METOJaMM BapHallMOHHOM cratucTuku. s ynobGcrBa
pacyeToB cocTaBisioT Tabauuy b.1.

Ipu sroM BEMACHAIOT 1O GopMyIaM:

1) cpeanee apudmMeTHIECKOE 3HAYCHHE NTOKA3aTENs

M ’
n-1 ®B.1)

rae Vi — oTaenbHbIe 3HAYECHHA TIOKA3ATENIS;
N — KOJIHYECTBO NIOBTOPHOCTEH;
2) cpeaHee KBaapaTH4ECKOE OTKIOHEHHUE
2 172
(2o -)
g="— 2+
n-1 (6.2)
3) omnbKy CperHEro apHGpMETHIECKOro

(o}

m= S (5.3)
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4) noBepHTENEHEIH HHTEPBAI
A=t -m, (b4)

e ty — Tabnuuuas BennuuHa kpurepns CThIONCHTA,
creneHs cgobons! (n-1);

5) KpuTepHii JOCTOBEPHOCTH PA3HOCTH

g, =M (B.5)

5 2 \V2’
(mk+mm)

rae My u M, — CpaBHHBaEcMEIE CpeHIE BETMIMHbI B KOHTPOJIE H ONBITE;

m? um?, — KBaapaT! OKGOX B KOHTPOJIE H OMbITE;

ty— TabnugHoe 3HaueHue Kpurepusd CTHIOACHTa, CTENEHb CBOOOH!

(0 tnon-2)(Tabmuua b.2).

Eciu paccuntaHHOe 3HaucHME ty OONMBINEG WIHM pPaBHO 3HAYCHHIO
crangapTHoro kpurepus Croiofenta ( tg>ty ), TO OTKIOHEHHE Pe3yJIbTaTOB
6uoTeCTHPOBaHHA OT KOHTPOJIA JOCTOBEPHO. VI TOrja MOMXHO cIenaTh
BBIBOZ O TOM, 9TO HCIILITBIBAEMAs BOZIA OKa3hIBAET TOKCUYECKOE ICHCTBHE.

Tabnuua b.1- dopma 3anMch, pacyeToB M cTaTHCTHHECKOH 0OpaGOTKH
pe3yabTaToB 6HOTECTHPOBaHUA

C:j TosTop, Vi M | ViM[(ViM)] o M m’ A | MR 4
pus| HocTH

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

KOHTPOIb

OnBIT
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Ta6nuna 5.2 - Kpurudeckue 3sHauenus kpurepres CTHIOACHTA tg
1pu yposHe 38auumoctH 0,05

Crenens Crenens

cBoBoan = ¢B06GOARI b
1 12,71 6 2,45
2 430 7 2,37
3 3,18 8 2,31
4 2,78 9 2,26
5 2,57 10 2,23
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Hpuioxenne B
(cnpaBouHOE)
YcTaHOBlIEAHE YYBCTBATEILHOCTH NONYIANHHE TecT-00beKTa H
3HAYeHHAs] METPOIOrAYECKAX XapaKTePACTHK METOA0B

B.1 YyBCTBHTENBHOCTh NONYJIALMHM TECT-00BEKTa MPOBEPSAIOT IO
HHTCHCHBHOCTH pEarupOBaHUA K 3TaJOHHOMY Tokcukaury 1) meap (II)
CepHOKMCNas HIM 2) kamuii ;AByxpomosokucnnii. Ilokasatenem
YyBCTBHTENLHOCTH CIyHHT LCsp 32 24 4 3KCNIO3UIMH, T.€. KOHIEHTPALMA
STaJIOHHOTO TOKCHKaHTa, B KOTOpO# rubHer 50 % B3ATOH B OOKT
HOLLYJIALMH.

B mpakTHKE TOKCHMKOIOrMYECKHX HCCIEJOBaHHi MOKa3aHo, 9TO K
rubenu 50 % B3ATOMR B IKCIIEPUMEHT BRIGOPKH NOMYIANHH TECT-00BEKTOB
(LCso) npMBOZMT He OfHAa KOHUEHTpalUUd OSTANOHHOTO TOKCHKAHTa, a
JHana3oH KOHUCHTPALHH.

Tak, Hampumep, M TecT-o0beKkra KonoBparkH Brachionus
calyciflorus 3roT Anana3zoH cocrasnser ot 0,009 xo 0,029 mr/n meau (II)
cepHokHcio# 1 ot 0,075 no 0,250 Mr/n Kanus IByXpOMOBOKHCIIOTO.

LCso onpenenaior rpapuueckuM MeToxoM. B xone JKCrepHMMEHTa
yYuTHIBAIOT norudummx ocobeii. I'mGenb BEIpaxalT B IPOLEHTax.
Hpoueﬂ'n-mc 3HAa4YE€HHUA NEPEROMAT B npo6m‘m.le 3HAYCHUS COrJIaCHO
Tabimue B.1. CooTBeTcTBYIONIME KOHUICHTPALHM 3TAJIOHHOTO TOKCHKaHTA
BBIPAXXAIOT B JIOTAPH(PMHYECKHX 3HAYCHHAX.

Ha ocHOBe NPOOMTHHIX 3HAYEHMH M KOHUEHTpALMil ITAJIOHHOrO
TOKCHKAHTa, BRIDAXKEHHHIX B JECATHYHLIX Jlorapudmax, CTpoaT rpapuk B
Buac mpaMoii ymuHMM. Ha rpagmke Ha OCH OpAMHAT HAXOIAT TOYKY
npoOHTHOrO 3HaYeHus 5,0 M OT Hee NapaJUICNIbHO OCH abCcLHCC IPOBOAAT
JMHHIO [0 nepecedeHuss C nuHHe# TrpadHKa, MOCTPOEHHOro MO
PE3YJILTATaM KCIEPHMEHTa C pa3TMIHBIMU KOHICHTPAUHMAMH 3TAJIOHHOTO
TOKCHKaHTa. ITomydaior TouKy A — nepeceyeHue NpsamMor H KOOPAHHATHI
npobutroro 3nauenms 5,0 (cM. pucyHox B.1). Touka mnepeceueHHs
OITYIEHHOr 0 NEePICHAUKYJIApa U ocH abcumce ompenenset 3HageHue LCso.
3HaueHHe [OCIEAHEH COOTBETCTBYET KOHIIEHTpPalMH 3TalOHHOTO
TOKCHKaHTa, pH KoTopoii rubHeT 50 % B3ATOH B ONBIT MOMYJIALIMH.

B ciyuae, Koraa nosiydenHas 1o rpadHKy KOHUSHTpaIHS STAIOHHOTO
TokcukaHTa (LCsp) BEIXOAHKT 3a IPEAEIibl YKa3aHHBIX BHIIUE AMANIa30HOB, TO
A7 6HOTECTHPOBAHKS CleQyeT B3ATh APYTYI0 NoNynALHio. B nporuBHOM
CITy4ae pe3yJabTaThl GHOTECTHPOBaHHA OYXyT HEKOPPEKTHRIMH.
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Tab6auua B.1-Tabnuua nepeBoga rubend BHIGOPKH  TecT-06BEKTOB,
BHIP&XCHHOH B NPOLIEHTAaX, B IPOOHTHBIC 3HAYCHHA

% | 00| 1,0]20]30}|40]50)]60)] 70| 8090

- | 2,67]295(3,12]3,25]|3,35]|3,443,52|3,59 | 3,66
10 | 3,72 |3.77 | 3,85 3,87 | 3,92 | 3,96 | 4,01 | 4,05 | 4,08 | 4,12
20 | 4,16 | 4,19 | 4,22 | 4,26 | 4,29 | 433 | 4,36 | 4,39 | 442 | 445
30 | 4,48 | 4,50 | 4,53 | 4,56 | 4,59 | 4,61 | 4,64 | 4,67 | 4,69 | 4,72
40 | 4,75 | 4,77 | 4,81 | 4,82 | 4.84 | 4,87 | 490 | 492 | 4,95 | 4,97
50 | 500)503]|505]|5,08]5,10]5,13 5,15 5,18 |520 | 523
60 | 525528)530)533)536]538)|541] 544|547 5,50
70 | 5,52 {555]5/58]5,61]564(567]|5,71|574]5,77 | 5.81
80 | 5,84 5885925951599 ]6,04]6,08]6,13]6,18| 6,23
90 | 6,28 | 6,34 |641|6,48|6,55|6,64]|6,75| 688705732

I'nbens,
npobu-

6,0

50

4,0

3,0

I | LCa | !
T T " f T
-3 -2 -1 0

3,0 Konuenrpauus Mem (II) ceprokucioi, Ig C

Pucynox B.1 - I'paduueckuit pacuer LCso
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Hanpumep, s naxomueaua LCsy A uonyisiuun GpaxuoHyca
OPOBOJAT 3KCIICPHMEHT IO HCCIENOBAHHIO HECKOJBKHX KOHICHTpalMi
menu (II) ceprokucnoii: 0,005; 0,010; 0,015; 0,030 mr/n. Io pesynsTatram
OnbITa COCTABIAOT Tabmuiy B.2.

T a6 1 nuaB.2 - Pesyabrarsl 9KcnepuMenTa no onpeaenenno LCsy MOMy IALHH
Brachionus calyciflorus

KoHneHTpaiiya 3TaJJoHHOro
TOKCHKaHTa Twben,
Mr/n IgC % poburs
0,005 -2,3 10 3,72
0,010 -2,0 30 4,48
0,015 -1,8 45 4,87
0,030 -1,5 60 5,25

Ho 3uHayenusim TaGnuusl B.2 crposT rpaduk (pucyHox B.1). Touka
repecedeHHs OMYIIEHHOTO M3 TOYKH A NEpNEeHANKYNApa U ocH abcumce
ompegenser 3HayeHue LCso. B  ngaHHoM ciyvae 3Hauenue LCs
cocrasnger —1,7 Ig C, yro coorsercreyer 0,020 MI/n KOHLEHTPAUMH
menu (1) ceprokucnoii. Tlomyuennas no rpaduky koHenTpauus MezH (11)
cepuo-kuciioi (LCsp) yknaaniBacTcs B FpaHMUbl YKa3aHHOTO BBIllIe
JHanasoHa KoHueHTpaumii (ot 0,009 o 0,029 mr/m). CrenosarensHo, 31a
nomynauus GpaxHoHyca NPUroAHa il MPOBEACHHUS TOKCHKOJOIMHIECKOTO
aHaIM3a. )

B.2 Mertponornueckas XapakKTepHCTHKA METOIOB OHOTECTHPOBAHHS
C HCIIOJIL30BAHHEM MHKPO300ILIaHKTOHA

B.2.1 B pesymbrate MCCIENOBaHMH OTKIHKA TECT-0OBEKTOB Ha
9TAIOHHBIA TOKCHKAHT [0 MOKA3aTEI0 THOEIH YCTAaHOBIICHEI CIEAYIOMME
3HAYEHHA METPOJIOTUYECKHX XapPaKTepHCTHK GHoTECTOB:

-C HCHOJB30BAHHEM KOJOBPAaTOK: I0pM BO3ACHCTBUM  Kanus
JBYXPOMOBOKHMCIIOTO 33 24 4 3KCNO3WLIMM JHAaNa30H KOHLEHTPalUHH it
Brachionus calyciflorus cocrapmger or 0,025 nmo 1,0 wmr/n,
BHYTpHab0paTopHas npenM3HOHHOCT — 25 %,

-C HCNONb30BaHHEM HHGQY30pHH: NpH BO3NCHCTBMH  Kalus
JBYXPOMOBOKMCIIOTO 3a 24 9 SKCIIO3MLMM JHAna30H KOHLUCHTPAlHH Jist
Paramecium caudatum cocrasuser or 0,075 10 2,50 wr/m,
BHYTpunabopaTopHas NPELUM3HOHHOCTH CocTaBiseT 25 %.
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B.2.2 B pesynsTaTe HCCHEAOBaHMH OTKIMKA TecT-OOBEKTOB Ha
3TaJOHHB TOKCHKAaHT NO IOKa3arTell0 pPAa3MHOXEHHUA YCTAHOBJICHBI
ClIEYIOLIHE 3HAYCHHA METPOJIOTHIECKHX XapaKTEPHCTHK OHOTECTOB:

-C MHCHONB30BAHHEM KOJOBPAaTOK: IIPH BO3NEHCTBHH  Kallus
JIByXPOMOBOKHMCJIOTO 33 24 4 3KCIO3HIMM JHana30H KOHIEHTPAUHi 1is
Brachionus calyciflorus cocraBnser or menee 0,001 mo 0,001 mr/m,
BHYTpUNabopaTopHas NPELM3HOHHOCTE — 25 %;

-C HCHoNb30BaHMEM HHOY30pHil: npH BO3NEHCTBHM  Kaius
JBYXPOMOBOKHCJIOTO 3a 24 4 3KCNO3HIMH Auana3oH KOHLEHTPauHi Ajis
Paramecium caudatum cocrasmser or 0,001 mo 1,0 wmr/n,
BHYTPHJIa60paTopHas NPELU3HOHHOCTE — 25 %.
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