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MNpepncnosune

Llenn, OCHOBHble MPWHUMMLI M OCHOBHOW MOPAAOK NpoBeAeHWs paboT MO MeXrocyfapCTBEHHON
cTaHfapTu3auum yctaHoBnewbl B [OCT 1.0-92 «MexrocyfapcTBeHHass cuctema cTaHgapTusaumu.
OcHoBHble nonoxeHus» n NOCT 1.2-2009 «MexrocygapcTBeHHas cuctema ctaHgaptusaumn. CraHaapThbl
MEXrocyapCTBEHHblE, NpaBuia, PekoMeHauuu Mo MEeXrocyfapCTBEHHOW cTaHgapTusauuu. [pasuna
pas3paboTku, NPUHATAA, OOGHOBNEHNA U OTMEHbI»

CBefaeHus o cTaHgapTe

1 noAroToBMEH PefepanbHbIM  FOCYAapCTBEHHbIM  YHUTapPHbIM  npeanpusatTnem
«Bcepoccuiicknii  Hay4yHO-uccnefoBaTenbCkMil  LEeHTp CcTaHgapTu3auun, wuHdopmaumnm u ceptudmkayun
Cblpbs, MaTepranos un BewecTB» (Pryr «BHULUCMB»);

TexHnyeckum komutetom no craHgapTusaumm No 339 «be3onacHOCTb Cblpbs, Martepuasos K
BelecTB» ®defepasnbHOTO areHTCTBa MO TEXHUYECKOMY PEerysimpoBaHuio U MeTponorun Poccuiickoi
Pepepayum

2 BHECEH ®epepasibHbIM areHTCTBOM M0 TEXHUYECKOMY PerysimpoBaHunio 1 MeTposiormm

3 MPUHAT  MexrocyaapCTBeHHbIM COBETOM NO CcTaHjapTusauuu, MeTposorum wu
cepTudpmkauny (npotokon ot 14 Hoa6psa 2013 r. N? 44-2013)

3a NPUHATUE NporosiocoBanun:

KpaTkoe Kop, cTpaHbl no CokpallyeHHoe HauMeHoBaHue
HanMeHoBaHune MK HauVOHaNbLHOro opraHa no

cTpaHbl no MK (NCO 3166) cTaHfapTusauun

(NCO0 3166) 004 - 97 004-97

Aszepb6aligxaH AZ [seTtaHgapt

ApMmeHuns AM MuHakoHOMUKKM Pecny6nvkn Apmenus
Benapycb BY lFocctaHpapt Pecnybnukn benapycb
Kuprusumsa KG KbipreiscraHgapt

MongoBa MD Monpgosa-CtaHgapt

Poccus RU PoccraHgapt

TagxuknctaH TJ TagxukctaHgapt

Y36ekncTtaH uz Y3crangapt

YkpavHa UA MWH3KOHOMPa3BUTUA YKpauHbl

4 HacToAwwmii cTaHfapT MAEHTUYEH MexayHapoaHomy gokymeHTy OECD Test Ng No. 212 «Fish.
Short-term Toxicity Test on Embryo and Sac-Fry Stages» (O3CP TecT Ne 212 «Pbi6bl. KpaTkoBpemeHHOE
nccnegoBaHne TOKCUYHOCTN Ha CTafusaX UKPUHKA Y NPEATUYNHKN»).

MepeBog ¢ aHrNuiickoro s3bika (en).

CTeneHb COOTBETCTBUA - nAaeHTn4yHas (IDT)

5 Tpukasom PefepasbHOro areHTcTBa MO TEXHUYECKOMY PerysimpoBaHuio U MeTposiorum oTt 22
HOA6psA 2013 r. N? 799-cT MexrocyfapcTBeHHbIn ctaHaapT FOCT 32541-2013 BBefieH B ieiicTBME B Ka4ecTBe
HaumoHanbHoro ctaHgapTa Poccwuiickoin ®egepauun ¢ 1 asrycta 2014 .

6 BBEJEH BMNEPBbIE
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WHpopmaumsa 06 n3amMeHeHUsX K HacToAwemMy cTaHgapTy ny6nKyeTca B eXerogHo n3gaBaemMom
UH(OPMaLMOHHOM ykKa3aTene «HaunoHasbHble CTaHAapTbl» a TeKCT W3MEHEHWA U MonpaBoOK - B
eXeMecsiyHO u3AaBaemMoM WHGOpPMaLMOHHOM YyKasaTene «HauuoHanbHble cTaHfapTbi» B cnyvae
nepecMmoTpa (3ameHbl) UM OTMEHbl HacTOAWEero craHjapTa COOTBeETCTByKliee YyBegOMIEHUe
6yneT onybsIMKOBaHO B EXEeMecsYHO u3flaBaeMoM WH(OPMaLMoHHOM Yykasatene «HaunoHasbHble
cTaHfapTbl». CooTBeTCTBYO W asa nHopmauus, ysegoMmneHne n TeKCThl pasmeljalnTca Takxe B
UH(pOpPMaLMOHHON cucTeme o6Wero nonb3oBaHWA - Ha odwuunanbHom cainte ®depgepanbHOro
areHTCTBa NO TEXHUYECKOMY pPerynpoBaHnio U MeTponorum B cetn MHTepHeT

© CrampgapTuHdopm. 2014

B Poccuiickoii ®eaepauun HacTosLimMiA CTaHAAPT He MOXET ObiTb MOSIHOCTbIO WM YacTUYHO
BOCMPOM3BEAEH, TUPAXMPOBAH U PacnpoCTpaHeH B KauyecTBe OMULMANIbHOTO M3faHusi 6e3 paspelueHus
defepasbHOro areHTCTBa Mo TEXHNYECKOMY PeryiMpoBaHuio U MeTpOoJIorn
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BesepeHune

TonbKo TecTbl, OXBaTbiBalOLWMe BCE CTAAMM XU3HU Pbl6. MOTYT faTb TOYHYH OLEHKY XPOHWYECKOM
TOKCUYHOCTM XMMUYECKMX BELecTB, M 4TO /1l060e oOorpaHnyeHve BO3AEeWCTBUSA, Takoe Kak yhaseHue
onpefeneHHoro atana XW3HeHHOro Lykia, MOXeT CHU3UTb YyBCTBUTE/IbHOCTb U TakuM 06pa3oM NpUBECTU K
HenpaBW/IbHOW OLLeHKE XPOHUYECKOW TOKCUYHOCTW. lpoBejeHMe TecTa Ha 3MOGPUMOHasNIbHOW CcTagum u
CTafiMu XeNnTOYHOro Mellka MOryT 6biTb MeHee YyBCTBUTE/IbHbIMW, YEM MOJIHOE UCCNEeAO0BaHNE TOKCUYHOCTY
nepBoi cTaanmn Xu3Hu [36]. 0COGEHHO OTHOCUTENIbHO XUMUYECKMX BELLECTB C BbICOKOW NMNOMUIBLHOCTLIO
(log Poe > 4), n xMMUYeCKnX BELLECTB C ONpeAe/ieHHbIM CNOCO60M TOKCMUYECKOro Bo3feiicTBus. OfAHako,
pas3nnMums B YyBCTBUTENIbHOCTU MeXAy 3TVMU ABYMS TeCcTaMu MeHblle, YeM OXMAaNocb ANS XUMUYECKUX
BeLLeCTB C HecneumguyeckuM HapkoTUYeCKUM Bo3aelicTBnem [1].



FOCT 32541-2013

M E X T TTOCY/OAPGCTBETHHTEGB 1 CTAHAOAPT

METO/bl UCMNBITAHNM XMMUUYECKOW NMPOAYKLUMW. NMPEACTAB/AIOWEN ONACHOCTb A5
OKPYXXAIOLEN CPEbI

KpaTkocpoyHoe ncnbiTaHne TOKCUYHOCTN Ha 3M6pI/IOHaX n npegnunynHkKax pbl6

Testing of chemicals of environmental hazard. Fish, short-term toxicity test on embryo and sac-fry stages

[ata BBefeHua - 2014 - 08 - 01
1 O6nactb NpYMeHeHUn

HacToswwii ctaHAapT ycTaHaBMBaeT METOAbl UCCNefoBaHUsi TOKCMYHOCTU Ha CTaAusiX aMOGpUoHa K
Masibka pbl6 - 3KCMpecc-MeTo[, B KOTOPOM BO34ENCTBUIO NOABEPraloTCs XMBOTHbIE HA CTAANM XUSHEHHOTO
LMKa OT ONI040TBOPEHUS MKPbI 0 KOHLA CTaAWK XENTOYHOTO MeLUKa.

Hactoswwmii ctaHgapT npefHasHauyeH ANA onpefeneHust feTanbHoro addiekta, M orpaHUyeHHo,
cy6neTanbHbIX 3Q(EKTOB XMMUYECKIX BELLEeCTB Ha onpeAesieHHbIX CTaAnsaX pasBuTs TeCTUPYEMbIX BUAOB.

2 TepMuUHbI 1 onpeneneHns

B HacTosLeM cTaHgapTe NPYUMEHUMbI TEPMUHBI C COOTBETCTBYIOLLMMUN OnpeeeHnamu:

2.1 HaummeHbwasa addekTuBHas KoHueHTpauus (LOEC): Camas Hu3Kas ycTaHOB/IEHHas
KOHLEHTpaLua TecTUpyeMoro BeLLecTBa, Mpy KOTOPbI BeL,ecTBO OkasbiBaeT 3ahhekT UM HamMmeHbLias
adphekTnBHAA KOHUEHTpauns. OfHako, y BCeX TecTMpyeMblX KOHLUeHTpauwii Bbilwe LOEC pomkeH 6biTb
HebnaronpuATHbI 3pEKT, paBHbIil KM 6onbWNiA, Yem Habngaemslie B LOEC.

2.2 He abdekTnBHaa koHueHTpaumsa (NOEC): MakcuMasibHass KOHUEHTpauus B TecTe, B KOTOPOM
He HabnwgaeTcs CTAaTUCTUYECKM 3HAYMMOrO CMEepTeNbHOro WauM Apyroro addpekta (KOHUeHTpauus
HenocpeacTBeHHO HMxe LOEC).

3 MpuHUNN TecTupoBaHuA

Pbibbl B cTagmsax 3M6GpUOHA W XENTOYHOro MelKa noABepratTcs BO3AENCTBUIO Avana3oHOM
TECTOBbIX KOHLEHTpauuii pacTBOPEHHOro B BOAE BellecTBa. TecT M0O3BONSET BblGUpPaTb MexXay
nonycTaTMyeckum W AWHaMUYeckuM TecToMm. BbliGop 3aBUCMT OT NPMPOAbI WUCMLITYEMOrO BellecTBa.
WcnbiTaHne HauvHaloT, NOMeLLas ONIOA0TBOPEHHLIE UKPUHKM B UCMbITaTe/lbHblE Kamepbl, W 3aBeplianT
HenocpeAcTBEHHO Mepej WCYE3HOBEHWEM JXENTOYHOro Melka Yy /6ol U3 NIMYMHOK B No6oil 13
ncnbiTaTeNbHbIX KaMep nepes HavasioM rméenn XUBOTHLIX OT ronofa B KOHTPOLHONI rpynne. CMepTenbHble
N cybnetanbHble 3WEKTbI OLEHNBAIOTCA MO CPABHEHWUIO C KOHTPOMEM A8 ONpefeneHust camoii HU3KOW
Ha6nogaemoit ah(PEKTUBHOW KOHLEHTpauum W. cnepoBatefibHo, HeaddekTuBHol koHueHTpauum NOEC.
ANbTEPHATMBHO 3TV NapameTpbl MO-TYT OblTb MPOAHA/IM3MPOBaHbLI C MOMOLLbLID PErpecCUOHHOr0 aHanusa
ANA OUEHKM NpoueHTa KOoHUeHTpauuu AaHHoro adpdpekta (To ectb, LC/ECX, rae X - % onpeAeneHHoro

apcpekTa).
4 N"Hdpopmaumnss OTHOCUTENIbHO TECTUPYEMOTO BelLecTBa

4.1 [lo/KHbI 6bITb AOCTYMHLIMU pe3ynbTaTbl OCTPOro UCMbITAHUSA HA TOKCUYHOCTb [37]. BbINO/IHEHHbIE
npeanoYTUTEeNIbHO Ha BUAaxX BblOpaHHbI ANA 3TOro Tecta. PesynbTaTbl MOryT 6biTb MOMAE3HbIMU NpU
BblbOpe afilekBaTHOro AuanasoHa TecTUpyeMblX KOHLEHTpauuid B UCMbITAHUM NEPBbIX CTafuii XU3HEHHOrO
uvkna. PacTBopumocTb O Boge (BKIO4Yas pacTBOPUMOCTb B TeCTMpPyeMoil Boge) v AaBfieHue napa
nuccrnefyeMoro BellecTBa [JO/MKHO OblTb WM3BECTHO. Takke [O/MKEH ObiTb [OCTYMHbIM  HAZEXHbI
aHanuTMYeckuin meTog AN onpefenieHus BelecTBa B TECTMPYEMbIX pacTBopax C Tpebyemoli TOUHOCTbIo U
npegen o6HapyXXeHus, 0 KOTOPbIX COO6LLalOT B OTHETE.

M3paHne oguunanbHoe
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4.2 MHopmaLlysi 0THOCUTENBLHO TECTUPYEMOTO BeLecTBa, KOTOpasi MOXET MOBMUSITb Ha YCoBUS
3KCMepuMeHTa, BKIOYAs CTPYKTYPHYI (hOpMy/y, 4uUCTOTa TECTUPYEeMOro BellecTBa, CTabWbHOCTY Ha
CBETY, CTAbW/ILHOCTM NpPU YC/IOBUSIX UCTbITaHUA. pKa. Pow 1 pe3ynbTathl UCNbITaHUS Ha GMopasnaraeMocTb
[38].

5/1ocTOBEpPHOCTb UCNbITAHUA

[na venbiTaHus, 4Tobbl GbITb [OCTOBEPHBLIMU, Ha pesynbTaTbl TeCTa HaknafblBalTCcsa cnegyoowune
ycnosus.

- NOJIHOE BbhXMBaHWE ONIOLOTBOPEHHON VKPbI B KOHTPO/IbHLIX rpynnax u. rae npyMeHMmo, B O4HOM
pacTBopuTene, KOTOpbli fO/MKEH BbiTb 60MbLIUM WAN PaBHLIM Npeaenam, onpeAeneHHbIM B NPUI0XEHUSIX
B wuB:

- KOHUEeHTpaumsa pacTBOPEHHOrO KUCAOpoAa B TeYeHWe UCTbITaHUs fomkKHa 6biTb Mexay 60 n 100
NPOLLEHTOB OT Be/IMYnHa HacblweHusa (ASV);

- Temnepatypa BOAbl He [O/bKHA oOTauuyatbess 6onbwe, yem + 15 °C mexay TecTOBbIMU
akBapvymamv UM Mexay pennukauusMy B TeyeHue BCero Tecta, W [JO/KHa ObiTb B npefenax
TemnepaTypHOro AnanasoHa, onpefeneHHoro Ana TeCcToBblX BUAOB (Mpunoxenns b u B).

6 OnucaHue meTopa

6.1 NcnbiTaTenbHble KaMmepbl (akBapuyMbl)

MoxeT ucnonb3oBaTbcA N060e CTEKNO WM APYroi XMMUYECKU WHEpPTHbI maTtepuan. Pasmepsl
akBapvyma [O0/DKHbl ObITb JOCTaTOYHO 60sbwKMK, 4TOObI ObecneunTb Heobxoaumyiko 3arpysky (7.2).
PekomeHayeTcs, ycTaHaBAMBaTb akBapuyMbl B Cy4yaiHOM nopsifke. TecToBble akBapuyMbl AO/KHbI ObITb
3aLuLLeHbl OT NOCTOPOHHKX BO3AENCTBUIA.

6.2 Bboibop Buaa pbibbl

PekomeHayeMmble BuAbl pblObl faHbl B Tabnuue 1. 9T0 He MPensATcTBYeT WCNO/b30BaHUI0 APYrux
BWAOB (NpUMepbl faHbl B Tabnuue 2). HO UCNbITaTeNbHY0 npoueaypy, BEPOATHO, NpuaeTcs agantuposathb,
yTob6bl 0b6ecneunTb MNoaxoAsliMe ucnbiTaTeNbHble YCNoBMA. B 3Tom cnyyae Heo6XxoAMMO O6bSCHEHWe
BbI6Opa BUAOB W 3KCNEPUMEHTANILHOIO METoAa.

Tab6nuua 1 - Buabl pbl6, pekoMeHAOBaHHbIe ANs TecTa:
lpecHoBOAHbIE
Oncorhynchus mykiss - PagyxHas doopens (9) (16)
Brachydanio rerio - flanuo pepuo (7) (17) (18)
Cypfinus carpto - Kapn (8X19)
Oryzias latipes - AAnoHckaa megaka (20) (21)
Pimephales promelas - Tynoronosblii ronbsH (8)(22)

Ta6nuua 2 - MNpumepsl ApYrnx XOpoLo 3apekoMeHA0BaBLUNX BULOB, KOTOPbIE Takke MOryT ObiTb
MCNonb30BaHbl B TECTaX

[MpecHoBoAHbIE Mopckune

3onoToli kapacb MeHnana Menidia peninsulae
Carassius auratus Cenbgab Clupea harengus
ConHeyHuk Lepomis macrochirus Tpecka Gadus morhua

Kapno3sy6uk Cyprinodon variegatus

6.3 CoaepxaHue pblbbl

MpoBefeHVe Cbipbsi BbIBOAKA C YA0B/ETBOPUTE/IbHBIM COCTOSIHUEM [0/DKHO COOTBETCTBOBaTh [36
nyHkTbl 2. 3. 4. 5. 6].

6.4 MonyyeHne aM6PNOHOB U NUYNHOK

6.4.1 OMOPUOHbI M JIMYMHKA MOTYT 6bITb NOABEPrHYTHI BO34ENCTBMIO B OCHOBHOM akBapuyme Win B
MEHbLUEN eMKOCTU, 060pYyAOBaHHON NpucnocobaeHnsiMy, pasdbuBalowMMmM NOTOK TECTUPYEMOro pacTBopa
peaktmBa. HeTypOyneHTHbIi MOTOK Yepe3 3TOT He6OMbLIOW cocys MOXET ObiTb YCUIEH MeXaHW4YecKUm
nepemelumBaHuem. ONa040TBOPEHHAS MKpa CallbMOHUA MOXET COAEPXaTbCA Ha CTefnaxax Winm ceTkax C
OTBEPCTUSAMU [0CTATOYHO OO/MbLWUMKU, YTOObI MO3BOMUTL JIMUMHKAM MOrpyXaTbCsA  MOCAe BblIyNaeHus.
[onycTnmo ucnonb3oBaHve nuneTok MacTepa AnA yganeHus 3MO6pPUOHOB M NIMYMHOK B MOSycTaTUY4ECKOM
TecTe C NOSHbIM eXefHeBHbIM 06HoBeHneM (6.6.2).
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6.4.2 TaM. rge “cnosb3yloTCa CeTKU WA CTeNNaxun ANA UKPbl B OCHOBHOM TeCTOBOM cOCyAe, 3TO
obopygoBaHMe [O/MKHO ObiTb yAaseHo nocse BbIXxod4a JIMUYMHOK COorlacHoO pekomeHgauuam [36], 3a
UCKNI0YEHNEM Cilyyast, KOrfa CeTKn [O/MKHbI BbiTb COXpaHEeHbl, YTO6bl He J0MYCTUTb YXO4 PblObl. JINUUHKN He
[OMKHBI NOABepraTbCA BO3AENCTBUIO BO3Ayxa, a CeTKM He JO/DKHbI NCNOMNb30BaTbCA ANA OTAEeNEeHUs pPbibbl
OT eMKOCTeli C WKPOW (Takoe npefocTepexeHne BO3MOXHO, HO He 00513aTeflbHO A1 HEeKOTOpbIX MeHee
HeXHbIX BWAOB, Hanmpumep, kapna). [AnMTenbHOCTb OTAENeHWA MeHSeTCAa B 3aBMCUMMOCTM OT Buga, u
nepegaya MoOxeT He Bcerga 6biTb HE06X0AUMBbIN. [ NONycTaTMYeckoro Metoga MOryT MCMonb3oBaTbCs
CTakaHbl MM HebOoNblLIMe KOHTelHepbl, 060pyAoBaHHbIe, eCcM Heo6XoAMMO, CETKOW HEMHOro MOAHATOW
Bbllle Ha cTakaHa. Ecnn o6bem aTux emkocTeil goctaToyeH, 4Tobbl BbIMOMHUTE Tpe6oBaHMS NO 3arpyske
(7.2), HeT Heob6XOAMMOCTM nNepecaxuBaTb 3MOPUOHbI WAWM NNYMHKK. B noboM cnyvyae pekoMeHAyT
06paboTKy aMOPUOHOB ¥ NPEASTNUMNHOK.

6.5 Boga

Ona akcnepumeHTa MOXeT ucnonb3oBaTbcA nwbas Bofda, koTtopas obecneyvBaeT YCNoBUA
[ONTOBPEMEHHOTO BbhXMBaHWE M POCT TECTOBbIX BUAOB. OHa [0/MKHA UMETb NOCTOSAHHbIE XapakTepucTukn B
TeyeHue nposegeHus Tecta. pH BoAbl AO/MKHO ObITb B Anana3oHe oT 6.5 fo 8.5. HO BO Bpems TecTa 370
3HaveHne AO0/HKHO Konebatbca B npegenax * 0,5. UTob6bl rapaHTMpoBaTb, YTO BOAa, WCMofb3yemas Ans
pasbaBneHuss, He OyfgeT BAUATbL Ha pes3ynbTaTbl 3KCnepuMmeHTa (Hanpumep, nytem o6pa3oBaHus
KOMM/IEKCOB C TeCTUPYEMbIM BELLECTBOM), [O/DKHbI ObiTb B3STbl NPO6bI BOAbI ANA aHanusa. Heobxogmmo
Kaxable Tpu mMecsua B pasbasnsioLieli Boge U3MepaTb KOHLEHTpauuio Tsxenbix metannos (Cu. Pb. Zn. Hg,
Cd. N u T.4.), OCHOBHbIX aHMOHOB K katuoHoB (Ca. Mr, Na, K. Cl, SO* u 1. a.), nectuungos (obee
cofepxaHne ¢ocdop 1 XNopopraHNYecknx BeLLecTB), CoAepXaHue 06LIero opraHuM4eckoro yriepoga u
CyXOro octaTka A/1a Toro, 4Tobbl UMeTb yBEPEHHOCTb B TOM. YTO BOAA SBMSETCA OTHOCUTE/IbHO NOCTOSIHHOW
no csoemy coctaBy. Ecnu cyliecTBylOT foka3aTenbCTBa TOr0, YTO KaYeCTBO BOAbl MOCTOSIHHO B TeYeHue
roga, onpejeneHns MoryT 6bITb MeEHee YacTbiMU (Hanpumep, Kaxable LWecTb Mecsues).

6.6 TecToBblEe pacTBOPblI peakTusa

6.6.1 TecToBble pacTBOpbl TPebyeMmbiX KOHLEHTpauuini rotoBATCA nyTeM pas3baB/ieHUs OCHOBHOTO
pactBopa. OCHOBHOW pacTBOp NOAroTaB/AMBAETCA MyTEM PacTBOPEHUS HeO6XOAUMbIX BelecTB B BoAe C
MCNO/b30BAHMEM MeXaHW4ecknx CpeAcTB (HampuMep, MarHUTHble WAW YyNbTpa3ByKOBble Melanku). Ans
nosly4yeHnss Heob6XO0ANMOr0 KOHLEHTPMPOBAHHOIO pacTBopa MOXHO WUCNOMb30BaTb TabnuLbl PaCTBOPUMOCTH.
Mcnonb3oBaHue pacTBopuTeneil He pekomeHayeTcs. OfHako, B cfiyyae, €C/iM 3TO He06XOAMMO, HYXHO
OTAENbHO MOCTaBUTb KOHTPO/bHYIO NPOGY C pacTBopuTesieM B TOW Xe CaMOi KOHUEeHTpauuu, 4To v B
aKkcnepumMeHTe. Bblbop pacTtBopuTens 6GyneT onpefeneH  XMMWYECKMMW  CBOWCTBaMM  BeLlecTBa.
PekomeHgyemasa MakcumanbHas KoHUeHTpaumsa pacTBopuTens - 100 mkn/n.

PekomeHfyeTCs MWHMMU3MPOBATb KOHLEHTPaLMi0 pacTBOpWUTENA Be3fe, rAe 3TO TeXHUYEecKu
BbINO/THUMO (B 3aBUCUMOCTU OT (HU3NKO-XMMUYECKNX CBOMCTB TECTUPYEMOrO BeLLecTBa).

6.6.2 [Ona nonycrtaTMyeckoro TecTa MOryT WCNONb30BaTbCA [ABe pas3fMyHble npoueaypsl
06HOBNEHUS;; Unun (i) HOBble TECTUPyeMble pPacTBOPbl peakTuBa A06aBNsAeT B YMCTbIA cocyn, B KOTOPBbIiA
nepecaxmBaloT UKPY W IMYMHKN B HEOONLLLIOM 06beMe CTaporo pactBopa, u3beras KOHTaKTa C BO3AYyXOM,
unn (i) NoAoNbITHbIE OpraHW3Mbl OCTaBASAKT B TECTOBOM akBapuyme, 3aMeHss (N0 KpaliHel mepe Tpu
yeTBEpTM) BOAblI HOBbIM pacTBOpoM. YacToTa 06HOBMEHWs TecToBOlM cpefbl 6yaeT 3aBuceTb OT
CTabunbHOCTM MCMbITATeNIbHOrO BELECTBA, HO PEKOMEHAYeTCA exefHeBHOe BOAHOe obHoBneHue. Ecnu B
X0o4e npefBapuTefibHbIX WCMbITAHUIA Ha CTabwabHOCTb (MYHKT 4). TecToBasi KOHLEHTpauus BellecTBa
HeycToiumBa (TO ecTb Haxo4uTcst BHe amanas3oHa oT 80% o 120 % oT HOMUHana unn nagaet Huke 80 %
Haya/lbHOW KOHLieHTpauuu) 3a nepuof O6GHOBMEHWS, PEKOMEHAYT AUHAMU4Yeckuid Tun Tecta. B no6om
c/yyaB, He creflyeT nojsepratb JIMYMHKM CTpeccy BO BpeMs 0OHOB/IEHUS cpefpbl.

6.6.3 [Ina AMHaMMyeckoro Tecta, B KOTOPOM CUCTeMa HenpepbiBHO pacnpefenseTr u pasbasnset
OCHOBHOW pacTBOp TecTUpyemoro BeliecTBa (Hanpvmep, [03aTOPHbIA HAcoc, MNPOMOPLMOHa/IbHbINA
pa3baBuTenb, cucTemMa pacTBOPeHWs)) HeOO6XOAMMO MCNOMb30BaTh PSL KOHLEHTpauuil K UchbiTaTesbHbIM
Kamepam. CKOPOCTU MOTOKa OCHOBHbIX PacTBOPOB W BOAbI pa3baBneHust [O/MKHbI NMPOBEPATLCA C PaBHbIMU
npomMexyTkamu, NPeAnoyYTUTENIbHO eXeAHEBHO, U He AO/KHbI MEHSATbCA 60/blie, YeM Ha 10% B
TeyeHun TecTa. Mogxofsawas cKOpoCTb NOTOKA, IKBMBA/IEHTHA, NO KpaviHel mepe nAaTn o6bemam TecToBOro
akBapuyma B 24 yaca [2].
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7 Mpoueaypa

7.1 Ycnosus Bo3geiicTBus

7.1.1 TIpoA0NXKUTENbHOCTL

3KCNeprMeHT [o/MKeH HayaTbcs B TedeHne 30 MUHYT nocne OnjofoTBOPEHUSA WKPbl. SMOPUOHBI
nomeLlaloT B TECTOBbIA pacTBOP peakTuBa cpasy WM Kak MOXHO CKOpee noc/ne Havana ctaguu feneHus
6nactogucka n B NO60OM cryyae nepef HadyanoM CcTaguu racTpynbl. [N WKpbl, MOMYyYeHHOW OT
KOMMEpYeCcKoro nocTaslinka, He MNpefcTaB/seTcsa BO3MOXHbIM HayaTb WCMbITAHUA HeMefJ ieHHO mnoc/e
On/I040TBOPEHUA. Takum o6pa3omM, YyBCTBUTE/ILHOCTb UCTbITAHMA MOXET nocTpagartb MU3-3a 3anasfblBaHus
Hauyana wucnbiTaHua. McnbiTaHne [JO/MKHO ObiTb  MHWLWMPOBAHO B TeYeHMe BOCbMW 4acoB Mocne
onnoAoTBOpPeHns. MOCKOMbKY IMUMHKM He MUTalTCA BO BPeMs nepuofa >XenTouyHOro MeLlka, ucnbitaHue
[O/MKHO ObITb 3aBEpPLIEHO HEMOCPeACTBEHHO Mepef TeM. Kak XeNTOYHbIA MeLOoK MOJIHOCTbI paccoceTcs
NN npexpge, Yem HayHeTcA CMepTb OT rofiofaHuA B KOHTPOJIbHbIX rpynnax. Mpoao/mkutenbHoCcTbL Tecta
6yaeT 3aBuceTb OT BUAA. HeCKobKo pekoMeHyeMbIX NPOAOIKUTENIbHOCTE TecTa AiaHbl B NpunoxerHusx b u B.

7.2 3arpyska

KonnyecTBo onnof0TBOPEHHON UKPbI B HAYane Tecta A0/MKHO 6biTb AOCTATOYHLIM, YTOObI OTBEYATL
cratucTnyeckum TpebosaHuaM. Mkpa gosmkHa 6biTh CiydaiiHbiM 06pa3oM pacnpegeneHa nopumsamu no 30
OMNMIOAOTBOPEHHBIX MKPUHOK (HACKO/IbKO 3TO BO3MOXHO, TakK Kak MOXeT ObiTb TPYAHO MONYyYUTb paBHble
nopumMn Ans HeKOTOpbIX BWUAOB), MexXAy Tpems penaukauvamv ANs KakaoW KOHUEeHTpauuu. YpoBeHb
3arpyskmn (bnomacca Ha 06beM MCNbITYEMOrO pacTBopa peakTnBa) A0/HKHA ObiTb 4OCTATOYHO HU3KOW, YTOGbI
KOHLEHTpaunua pacTBOPEHHOro KWC/Opofda, Ha ypoBHe He MeHee 60 % OT HacblWeHWs, Morna 6bITb
nogaepxaHa 6e3 aapupoBaHus. JnA NPOTOYHOIO TecTa PeKOMeHAYI0T YpOBeHb 3arpy3ku He 6onee 0.5 r/n B
24 yaca n He 6onee 5 r/n pacTteopa [2].

7.3 CBeT 1 Temnepartypa

doTonepuog v Temnepatypa BOfbl [O/DKHbI COOTBETCTBOBATb TPeOOBAHUSAM COAEepXaHus BUAOB
(cm. npunoxeHus b u B).

7.4 VicnblTaTeNlbHble KOHLEeHTpauuu

7.4.1 O6bIYHO rOTOBAT NSATb KOHLEHTPaLWii UCMbITaTeIbHOrO BeLLecTBa, C KPaTHOCTbIO pa3baBneHus
3.2. KpuBas, cBsizbiBatouwas LC50 ¢ nepnofomM BO3AeNCTBMS B OCTPOM 3KCNEpMMEHTE, A0/DKHA MOMOYb Npu
BbIOOpe Aumana3oHa WuCMbITaTeNbHbIX KOHUEHTpauuit. lcnonb3oBaHWe MeHblle nATM  KOHUEeHTpauui,
Hanpumep, B TecTe Ha npefefnibHoe cofepxaHue U 6onee y3KOM WHTepBasie KOHUEeHTpauuwu, MmoryTt
NMPUMEHATLCA B HEKOTOPbIX 06CTOATENbCTBAaX. ECAM MCMONb3yeTcss MeHblue NATWU KOHUEeHTpauuid, Ao/mKHa
6bITb NpoBefeHa nposepka. KoHueHTpaummn BelecTsa Bbille AeBsaHocTa wecTtnyacosoro LC50 uam 100 mr/n
He npuMeHsieTcs. BelecTBa He f0/MKHbI TECTUPOBATLCSA Bbllle UX Npefena pacTBOPUMOCTU B BOAE.

7.4.2 Korga wncnonb3ylTcs CpeacTBa MOBbIWEHUS pacTBOPMMOCTM (MYHKT 6.6.1), KOHeuHas
KOHLeHTpauua BCroMoraTesisHOro BellecTBa B TECTOBOM akBapuyme He [o/bKHa 6blTb 60sblue, yem 0,1
MA/N. N foKHA 6bITb OAMHAKOBONM BO BCEX akBapuymax.

7.5 KOHTpO/IbHbIE TPYMMbI

OavH KOHTpPONb C pasbasnsioweli BofOW (KenaTenbHO B ABYX MOBTOPHOCTAX), a Takke, ecnv
Heo6Xx0AUMO, OAWMH KOHTPO/b BELLeCTBOM, MOBbIWAKLWMM pacTBOpPeHue, [OO/MHKeH 6biTb fobasneH K
TECTOBOMY pagy.

7.6 YacTtoTa aHannTUYeCKMX onpegeneHnii u namepeHuni

7.6.1 Bo Bpems UCMbITAHMA KOHLEHTpauun UcnbiTaTteNlbHOro BellecTsa pacnpefensatoT paBHOMEPHO
(NyHKT 7.6.2, n.7.6.3).

7.6.2 B nonyctaTM4eckoM TecCTe, e KOHLUEeHTpauus UCMblTaTeNbHOrO BELecTBa, Kak OXuaarwor,
ocTaeTcsa B npegenax + 20 % ot HoMuHana (To ecTb B npegenax agnanasoHa ot 80 % fo 120 % (nyHKT 4.1,
n.6.6.2); pekoMeHAylT aHann3nMpoBaTb, Kak MWUHUMYM CaMble BbICOKME W CaMble HU3KMEe TecToBble
KOHLeHTpaummn, cpasy nocsie npuroToB/eHNs U HENOCPEACTBEHHO nepef 06HOBMEHWEM TPUXAbI, OCTaBNAS
paBHble MPOMEXYTKN Mexay aHanm3amu (To eCTb McclefoBaHns AO/MKHbI ObiTb cAaenaHbl Ha Bblbopke u3
TOFO e CcaMOro CBEXeNnpuroTOB/IEHHOTO pacTBopa). B cnyyae, ecny KoHUEHTpauus TecTupyemoro
BelllecTBa He ocTaeTcs B npefenax + 20 % OoT HOMUHaNa (Ha OCHOBE [aHHbIX O CTabWULHOCTU BeLLEeCTBa),
Heo6XxoAUMO aHanu3nposaTb BCe TeCcTUpyemble KOHLUEHTpauuu rnocsie nNpuroToBleHns U nepep
06HOBNEHMEM O TOM XX€ caMOoM pexume (No kpaiiHein mepe, Tpu pasa). OnpegeneHne TecTUPyeMblX
KOHUeHTpauuii BellecTBa nepef OOHOBMEHMEM [O/MKHO ObiTb BbINOMHEHO ANA KaXAOro cocyfa Kaxaon
TEeCTMpPyeMOi KOHUeHTpauun. OnpefAeneHns AO/MXKHbl ObiTb CAenaHbl He pexe, YeM pa3 B CeMb [HOA.
PekomeHfyeTcA OCHOBbIBaTb pe3y/bTaTbl Ha B3BELUEHHbIX KOHUeHTpauusax. OfHako, ec/iM BO3MOXHO
NPOAEeMOHCTPUPOBATL, YTO KOHLEHTpauua TeCTMpyemMoro BellecTsa B pacTBOpe ocTaBasiacb B npegenax +
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20 % OT HOMMHana WAN B3BELUEHHON Haya/lbHOW KOHLUEHTpauuu B TEYEHUW BCEro TecTa, AaHHble MOoryT
6bITb OCHOBaHbl HA HOMUHANe UM U3MEPEHHOM HavyaslbHOM 3HaYeHUW.

7.6.3 Ona [guMHaMU4Yeckoro TecTa MPUMEHSIOT TakoW e BblOOPOYHbIA pexum, 4To W Ans
NoNyCcTaTMYecKoro Tecta (HO M3MepeHne cTapbiX pacTBOPOB HE NPVMEHUMO B 3TOM ciyvae). OgHako, ecnm
NPOAO/IXUTENbHOCTb UCNbITAHNA COCTaBNSAET 60MbLIe CEMUN [HENW, XenaTenbHo yBeMUNTb YNC0 aHaNn30B
B TeYeHue nepBoii Hedenun (HanpymMep, TPU CEPUMN U3MEPEHUIA), YTOObI rapaHTMpoBaThb, YTO UCNbITaTeNbHbIE
KOHLEHTpaunm HaxoaAaTcs B CTabubHOM COCTOSHUN.

7.6.4 BoO3MOXHO noTpebyetcs UeHTpudyruposaHve unu  GuabTposaHune (Hanpumep, C
ucnonb3zosaHnem 0,45 mm dunbTpa). OAHaKO, HU UeHTpudpyruposaHue, HM uabTpauus He Bcerga
OTAEeNsAT 6MOAOCTYNMHYIO dpakuuio TecTUPYeMoro BelecTBa, B 3TOM ciyvyae MOXeT noTpe6oBaTbes
oymncTKa

7.6.5 Bo Bpems TecTa pacTBOPEHHbIN KMCNOPOA M Temnepatypa A0/DKHbI 6biTb U3MEpPEeHbl BO BCEX
cocyfax. O6Las »ecTkoCTb U MUHepanm3aumsa (ecnv NPUMEHNMO) [0/MKHbI BbITb U3MEPEHbI B KOHTPOJIbHbIX
rpynnax u ofiHOM cocyfe C CaMOil BbICOKON KOHLeHTpauvei. PacTBOPEHHbIV KACNOPOA W MUHepanm3auns
JOMKHbI ObITb M3MEpeHbl Tpu pasa - B Hayane, B cepefHe U KOHUe TecTa. B nonyctatnyeckom
3KCMepUMeEHTe peKoMeHAyeTCs U3MepAaTb PacTBOPEHHBIN Kucnopod 6onee yacto, NpesnoyTUTENbHO nepes,
M nocfie Kaxpgoro O6HOBMEHWS, UK. MO KpaliHeli Mepe oAMH pa3 B Hedent. XXecTKocTb A0/KHa 6biTb
n3MepeHa oAuvH pas. TemnepaTypa [O/DKHA WU3MEPSATbCA eXeAHEeBHO W XefnaTeslbHO HenpepbiBHO, MO
KpaliHeii Mepe, B OAHOM UCMbITaTe/IbHOM cocyfe.

7.7 HabnwogeHus

7.7.1 Ctagna 3aM6pMOHaNbHOrO pasBUTUS: 3apofpllieBas ctagua (TO ecTb CTafgus ractpysibl)
BHavyasie BO3AENCTBUA TECTUPYEMOro BeliecTBa [O0/HKHA ObiTb YyCTaHOBMEHA HACTO/IbKO TOYHO HACKOJIbKO
3TO BO3MOXHO. OTO MOXET 6bITb CAENaHO C MOMOLLbI0 NPefCTaBUTeNIbHON BbIGOPKN UKPbl COOTBETCTBEHHbIM
06pa3oM COXpaHeHHOW W ouuleHHon. OnucaHne n WNNKCTPauun 3apofbilleBbliX CTaAuin B nnTepatype
MOXHO HaliTu B (2), (5], [10). [11).

7.7.2 BbiBeieHNe 1 BbhXVBaHWe: HabGMOAEHNA OTHOCWUTENIbHO BbIBEAEHWUS W BbDKMBAHUSA [OIKHbI
ObITb cAenaHbl, NO KpaliHeli mepe, OAWH pa3 B [leHb W KOIMYECTBEHHO 3aperncrpupoBaHbl. XXenaresnbHo
denatb 60nee yacTble HabMOAEHUS B HaYane ucnblTaHuii (Hanpumep, kaxasie 30 MUHYT B TeUeHne NepBbIxX
Tpex 4acoB), B HEKOTOPbIX C/lyyasX BbDKMBAHME MOXeT B 6O/bllell CTEeNeHW OTHOCUTBCA TOJIbKO K
KONMYecTBY CMepTeflbHbIX Cny4yaeB (Hanpumep, korga ecTb OCTpbIi Tokcuyeckuii adpchekT). MepTBble
3MOPUOHBI U NINYUHKN JO/MKHbI YAANATLCA NPU 06HapYXeHWn, Tak Kak OHM MOryT 6biCTpo pasnaratbcs. C
0c060i1 OCTOPOXHOCTbI CcreAyeT yAansiTb MepTBbiX 0cobeil, cTapascb He nNoBpeauTb cocefHue
VKPVHKW/ IMYNHKN. KOTOPbIe ABNSIOTCS YPe3BblYaNHO HEXHbIMU 1N YYBCTBUTE/bHBIMU.

Kputepuun ana koHcTaTaumm CMepTy U3MEHAIOTCA COOTBETCTBEHHO OT CTafUN XU3HEHHOTO LWKNa:

- AN VIKpbl: OCOBEHHO B PaHHUX CcTafusix, NMOMYTHEHWEe W U3MEeHeHus B okpacke (nobenexue),
BbI3BaHHbIe Koarynsauuei nvnm ocaxgeHnem 6enka:

- ANnS 3MOGPUOHOB: OTCYTCTBME ABWXKEHUSA Tena w/wunam oTCyTCTBME CEPAEYHOro cokpalleHus wunm
U3MEHeHVe LBeTa y HEKOTOPbIX BUAOB, 3MOPUOHBI KOTOPbIX ABAAITCA 06bIYHO MPO3paYHbIMK;

- ANA IMYNHOK: HENOABWXHOCTb W/WAW OTCYTCTBME AblXaTe/IbHOIO [BWXEHWS, W/an oTcyTCTBME
cepAeyHoe cokpalleHue, n/vnu 6enoe Henpo3payHoe OKpallMBaHUE LLeHTPasIbHOM HEPBHOM CcUCTEMbI, W/UK
OTCYTCTBME peakLnn Ha MexaHuveckne pasfpaxuTesnn.

7.7.3 aTonoruyeckne peakyumn: KOMMYECTBO JIMUMHOK C Jdedopmauueld Tena wunm
NArMEHTUPOBAHNEM Ha CTaguu MOT/IOWEHUSA XeNTOYHOro MeLlka [O/HKHO ObiTb 3aperncTpvpoBaHo B
aflekBaTHbIX WHTepBanax B 3aBWCMMOCTWM OT MNPOAO/HKUTENIbHOCTU WCNbITAHUSA W NOLPOBGHO OnucaHbl.
CnegyeTt OTMETUTb, YTO NATONOTMYECKME 3MOPUOHBLI U IMYUHKN BCTPEYAIOTCA B €CTECTBEHHbLIX YCNOBUAX U
MOTYT COCTaB/IATb HECKOJIbKO MPOLEHTOB B KOHTPOJIE A/19 HEKOTOPbLIX BUAOB. latosiornyeckne XuUBOTHbIE
[OMXKHbI 6bITb YAaneHbl U3 UCnbITaTesIbHOro cocyaa.

7.7.4 MaTonoruyeckoe nosefieHune: paccTpoiicTsa. Hanpuwmep, rMnepBeHTUNALUS,
HeKoopAMHVMpYyeMoe nnasaHve, aTunnyHas HenoABMXHOCTb A0/MKHA ObITb 3aperncTpuposBaHa B afekBaTHbIX
WUHTepBanax B 3aBWCMMOCTM OT MPOAO/DKUTENBHOCTA UCMbITAHNA. OTU 3dhdhekTbl, XOTA W TpyaHeW
onpeAennTb KOMMYECTBEHHO, eC/u HabnigalTcsd, MOryT MOMOYb B MHTEpnpeTauun AaHHblX, TO ecTb
npefocTaBAsOT MHOPMaL M0 0 CNOCO6e TOKCMYECKOro AeiNCTBMSA BellecTsa.

7.7.5 [innHa: B KOHLE TecTa peKoMeHAyeTCs U3MepeHue VHAMBUAYaslbHbIX A/IVH; cTaHgapTHas, Ao
XBOCTa WAW MOMHas A/MHA; ecnun, HabnoAaeTcs THWeHWe WAM 3po3ns XBOCTOBOrO MNaBHMKA, AO/KEH
MCMNoNb30BaTbCA CTaHAapPTHbIA MeToA U3MepeHus AAvHbl. B xopowo npoBegeHHOM TecTe, KO3dhuLneHT
Bapuauvmn ANvHbl B KOHTPO/bHBIX rPynnax Ao/mMkeH 6biTb MeHee 20 %.

7.7.6 Bec: B KOHLie MCMbITAHUSI MOTYT ObiTb U3MEPEHbI MHAMBUAYaANbHbIE Beca: cyxoli Bec (24 yaca
npu 60 °C) nnn, npegnoyTUTeNbHO, Chipoil Bec. B xopolo npoBeAeHHOM TecTe, KOaduuMeHT Bapuauyum
Beca B KOHTPOJIbHbIX rpynnax Ao/mkeH 6biTb MeHee 20 %.
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7.7.7 HabniogeHuss 3akaHuMBalOTCS HEKOTOPbIMU WM BCEMW YKa3aHHbIMW HUXE [AaHHbIMU
[LOCTYNHbIMU A1 CTATUCTUYECKOTO aHan3a:

- HakonfeHHasi CMepTHOCTb;

- KONIMYECTBO 3[0POBbIX IMUNHOK B KOHLE TECTa;

- BPEMS Hayana W KoHLa BbiBeeHUA (TO ecTb 90 % BbIBEAEHUS B KXol NOBTOPHOCTW);

- KOJTMYECTBO NIMUYMNHOK, BbUTYNSIOLMUXCSA KXl AeHb;

- ANVHa (M BEC) BbIKMBLUMX XUBOTHBIX B KOHLE UCTbITAHUS;

- KO/IMYECTBO SIMUMHOK C NATOSIOMMUYECKAMMN OTKIIOHEHUAMMY;

- KO/IMYECTBO SIMUMHOK C NATONIOTMYECKAM MOBELEHNEM.

8 [aHHble n oTUeT

8.1 O6paboTka pe3ynbTaToB

8.1.1 HeobxoanMmo, 4TO6bI cTaTUCTUYECKass 06paboTka COOTBETCTBOBa/IM TPeOOBAHUSIM HACTOALLErO
cTaHjapTa v yunTbiBasia BO3MOXHbIE U3MEHEHUA B NPOBefeHUV TecTa, Harnpumep, B KOMMYECTBE TeCTOBbIX
€MKOCTeN, KONMMYecTBe UCCNefoBaHHbIX KOHLEHTpauuWii, HavyaibHOM KONMYeCcTBE OMNJI0A0TBOPEHHbIX
VKPWHOK. Bce napameTpbl AO/MKHbI UMEeTb pasMepHOCTb. BBuAYy BO3MOXHOCTM BbiGopa B NPOBEAEHUN TecTa,
KOHKpEeTHble cTaTucTuyeckue npouenypbl 34eCb He JaHbl.

8.1.2 Ecnu pomkHbl 6biTb oueHeHbl LOEC/NOECS. s 1Mx yCTaHOBNeHUss HeobXxo4MMO NpoBecTr
[ANCNEPCUOHHBIA aHan3 MCMOob30BaHWA MNpoueAypbl Tabnuubl CONpsXXeHHOCTV npusHakoB unn (ANOVA)
[ANA KaXA0ro MHOXEeCTBa MOBTOPHOCTEN. UTo6bl caenatb MHOXECTBEHHOE CpaBHEHUE MeXAy pesynbTaTtaMu
VHANBUAYANbHBIX KOHLEHTpaUWi Mo CPaBHEHWIO C KOHTPOJ/IbHbIMW TPynnamMu Mpu3HaH nonesHbiM MeTof
[anHeTa (Dunnett) (12).[13]. Apyrve nonesHble npumepbl Takke AoCTynHbl [14].[15]. Pa3smep addekTa,
noggatoLmincs obHapyxeHuto ¢ ucnonbzosaHnem ANOVA. unu gpyrue npouegypbl (TO ecTb cuna Tecra),
[O/MKeH ObITb BbIYMCNEHbI M COOOLLEHbI. HyXHO OTMETUTb, YTO He BCe HabAEeHWsA, NepeyncsieHHble B
nyHkTe 8.7.7 ABNANTCA NoAXodAwmMMU Ana cratuctudeckoro aHanmsa ANOVA. Hanpumep, HakonneHHas
CMEpPTHOCTb W KOMWYECTBO 3[0POBbIX /IMHUHOK B KOHUE WCMbITaHWA MOryT ObiTb MpOaHann3npoBaHbl C
NMoMOLLbI MeToga NpobuT aHanmsa (aHasm3a BeposiTHOCTER).

8.1.3 Ecnu pomkHbl 6biTb oueHeHbl LC/ECxs. cooTBeTcTBylOWas kKpuBas(ble). Takas, Kak
norucTnyeckas kpueas, Ao/mKHa 6bITb MpUcnocobieHa K NoslyYeHHbIM faHHbIM, C MOMOLLbI CTaTUCTUYECKNX
METOAO0B, Takmx, Kak MeToJ HauMeHbLUUX KBaApaTtoB WM MeTOf HeNMHERHbIX HauMeHbLUMX KBaApaToB.
KpvBas(ble) Jo/mkHa mapameTpupoBaTbCcs Tak, 4Tobbl Heobxoaumble LC/ECx n ero ctaHgapTHas owmbka
6bIIN OLeHEeHbl HEeNoCcpeACcTBEHHO. DTO 3HAYMTENIbHO YMEHbLIUT BENWYUHY AOBEPUTENbHbIX WHTEpPBasoB
Bokpyr LC/ECx. Ecnv HeT cepbesHbiX NpUYMH, 4TO6LI NpeanoyvecTb Apyrre ypoBHU 3HAYMMOCTU, [0/MKHA
6bITb Yka3zaHa [BYCTOPOHHAS 95 % pocToBepHOCTb. AganTupylowas npouedypa Ao/hkHa obecneunTtb
cpefcTBa Ans Takoi oueHkn. MoryT ncnonb3oBaTtbea rpaduyeckme MeTofbl A8 TOro, 4To6bl afanTnpoBaTtb
KpvBble. PerpeccroHHbI aHanm3 noaxoauT AN BCceX HabNoaeHniA, nepeuncnerHbix B NyHkTe 8.7.7.

8.2 IHTepnpeTauuna pe3ynbtaTtos

Pe3ynbTaTbl AO/MKHBI UHTEPNPETUPOBATLCSA C OCTOPOXHOCTLIO, €C/IN YCTaHOB/IEHHbIE TOKCUYHbIE
KOHLEHTpauMm TeCcTOBbIX PAaCcTBOPOB HaxOAATCA Ha YPOBHSAX OKOMO npedena 4YyBCTBUTENbHOCTM
aHannTMYeckoro meToga. ViHTepnpeTtauuio pe3ynbTaToB N8 KOHLEHTpauuii Bbille pacTBOPUMOCTM B BOAE
TeCTUPYyeMOro BeLlecTBa Takke cnefyet fesiaTb OCTOPOXHO.

8.3 MpoToKoN UcnbliTaHMA

MpoToKoN UcnbiTaHMA AOMHKEH BKIOYATL CnefyoLLyo nHhopMaLuuio.

8.3.1 TecTupyemoe BeLecTBO:

- hmsmnyeckas npMpoga u CooTBETCTBYIOLMNE PU3NKO-XUMUYECKUE CBONCTBA,;

- [aHHble O XWMWYECKON wgeHTUdMKaLMKM, BKAKYAA YUCTOTY W aHanuTuyeckuii metog Ans
onpejesieHns BelecTs, ecav NPUMEHUMO.

8.3.2 MoponbITHbIE BUABI:

- HayyHoe HasBaHue, Mopoja, KOMMYECTBO POAUTENbCKUX ocobeli (TO eCTb CKOMbKO CaMmokK
BbIMETa/IM HeOO6X0AMMOE KOMMYECTBO MKPbl B TECTE), NCTOYHMK U MeTog coopa OnnofOTBOPEHHON MKpPbI U
nocsefyoLune MaHunynauuu.

8.3.3 YcnoBua akcnepumMeHTa:

- UCMOMb30BaHHasA ucnblTaTeNbHan npouegypa (HanpymMep, NoaycTaTUYeCKUin U gUHaMUYecKuid,
BpeMs OT OM/I040TBOPEHMSA [0 HAaYasa UCNbITaHWia, 3arpyska, u T.4.);

- hotonepuopa(bl);

- Ausailin TecTa (Hanmpumep, KOMMYECTBO MUCMbITATE/IbHbIX KamMep W penaukauuii, Konmyectso
3MO6PMOHOB B NOBTOPHOCTH);

6
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- MeToA NOArOTOBKM OCHOBHbIX PacTBOPOB M YacToTa O6GHOBMeHWA (BeliecTBa, NOBblLLAOLME
pacTBOPUMOCTb, W UX KOHLEHTpaumsa AOMKHbI 6bITb NPUBEAEHbI, €C/IN UCNO/Mb3YTCS);

- HOMUWHa/bHble TEecTOBble KOHLUEeHTpauuu, B3BELUEHHble 3HayeHus, ob6opygoBaHve Ans
B3BELUVBAHNA W BeNUYMHA OTK/IOHEHWA B TECTOBOM €MKOCTW W MeTofbl, KOTOpbIMW Oblna AOCTUrHyTa
Tpebyemasi TOYHOCTb U, eC/IN TECTUPYEMOE BELLEeCTBO PacTBOPUMO B BOAE B 60/1€€ HU3KUX KOHLEHTpauusx,
[oKa3aTenbCTBa, YTO U3MEePEHNS OTHOCATCH K TECTOBbIM KOHLIEHTpauusM BeLecTa B pacTBope.

- 0COBeHHOCTM pasbaBnsoLeli BOAbl: XECTKOCTb, TemnepaTtypa, KOHLEeHTpauuss pacTBOPEHHOro
KMcnopoAa, YPoBHM OCTATOYHOrO x/opa (ecnu U3Mepssiuch), NOJHbLIA OpraHnyeckuii yrnepos, B3BeLUeHHble
BellecTBa, M1Hepanusauus cpefbl (ecnv nsmepsnacb) u nobble gpyrme caenaHHble N3MepeHus;

- KayecTBO BOJbl B Mnpefenax TeCTOBOW EMKOCTW, XECTKOCTb, TemnepaTtypa W KOHLUeHTpauus
pacTBOPEHHOro Kucnopoga.

8.3.4 Pesynbrarthbl:

- pe3ynbTaTbl Nt06bIX NpeBapUTeNbHbIX UCCNef0BaHNA CTabUNbHOCTY UCNbITATENIbHOIO BELLECTBa,;

- [oKas3aTefNbCTBa, YTO KOHTPO/bHblE TPYMNMbl COOTBETCTBYIOT CTaHAapTy BbhKMBAEMOCTU
NoAOMNbITHLIX BUAOB (NpunoxeHus b un B);

JaHHble no  NneTasbHOCTU/BbKUBAHWIO 3aM6pUOHOB n JINYNHOK. " obuasn
CMepTNOCTb/BbDKMBAEMOCTb;

- A€Hb U KONMYECTBO BblYN/IEHHbIX UKPUHOK;

- faHHbIe NO AnHe (U Becy);

- nAeHTUdMKaLUa u onucaHme MoponormMyecknx NaTonormii, ecnm MMerTCs;

- nAeHTuduKaLua n onmcaHme NoBeAeHYecKNX OTKIOHEHWI, ecnv UMetTCs;

- CTaTUCTUYECKUA aHanu3 n 06paboTka AaHHbIX;

- AN MCMbITaHWA, NpoaHanu3MpoBaHHbIX C nomMowbid ANOVA. HavMeHblliass Habnopaemas
KoHueHTpauusa addekta (LOEC) npu p=0,05 n HeadhbdhekTBHaA Habnogaemas koHueHTpaumsa (NOEC) gns
KaXAol OLEHEeHHOW peakuun, BKIOYAs OMMCaHUe WCMOJMIb3yeMbIX CTATUCTUYECKMX npoueayp U
[JokasaTenbCTBa, YTO BeNnunHa adpdhekta MoXeT ObITb 06HapYXeHa,;

- Ona  TecTta, MNpOaHa/IM3MPOBAHHOTO C MOMOLbLID perpeccroHHoro aHanusa. LC/ECx wu
[oBepuTenbHble WHTEpBasbl, a Takke rpadvk afanTMpoBaHHONW MOAenu Ucnonb3yemMoin pAansa ee
BbIUNC/IEHUS;

- 06BACHEHMe N60ro OTKIOHEHMA OT CTaHdapTa.

Ta6nuuya 1A - Buabl pekomeHOBaHHble NS TecTa
lNpecHoBOAHbIE

PapyxHasa dopens Oncorhynchus mykiss [9],[16]

[aHno pepuo Brachydanio rerio [7].[17)t(18]

Kapn Cyprinus carpio (8). [19]

AnoHckas megaka Oryztas latipes [20].[21]
TynoTtoronoselii ranbsH Pimephales promelas [8]. [22]

Ta6nuya 1B - [lMpumepbl ApYyrMx XOpOLO ONWCAHHbIX BUAOB, KOTOpble Takke MOryT ObITb
MCMO/Ib30BaHbl B 3TOM TecTe.

MpecHoBOAHbIE Mopckue

3on0ToW kapacb MeHunans Menidia peninsulae
Carassius auratus Cenbapb Clupea harengus
ConHe4yHuk Lepomis macrochirus TpecKaGadusmorhua

Kapno3y6nKCyprinodonvarieqatus



FOCT 32541-2013

MpunoxexHne A
(pekomeHayemoe)
PyKOBO,qCTBO no npoBeaeHnto ncnbiTaHnAa Ha TOKCUMYHOCTb Ha 3M6pVIOHaX n
nnunHkax faHno Pepuo (Brachydanio rerio)

A.1 BeepgeHue

A.1.1 [aHno Pepno obuTaeT B paiioHe KopomaHaenbckoro nobepexbs WHauw, roe Hacenset
NOTOKM C BbICTPbIM TeYeHNeM. ITO - 06blYHAA akBapuymHas pblbka cemelicTBa kapnoBbIX, U MHhopMaums o
MeToAax ee cofepxaHua W pas3BefeHVus MOoXeT OblTb HalijeHa B CTaHAAPTHbIX CNpaBOYHMKAX Mo
Tponuyeckum pbibam. Ee 6uonorns n ucnonb3oBaHve B uccnefoBaHny pbiboBOACTBA 6blI0 PpaCCMOTPEHO
Laale [1).

A.1.2 Pbiba pegko npesbiwaeT 45 MM B AnvHy. Teno SBASETCA UWIMHAPWYECKUM C CEMbH -
BOCEMbI0O TEMHO-CUHUMMW TOPU3OHTA/IbHBIMW CEPebPUCTbIMK  nosiocaMn. BTW NOSIOCHI COEAUHATCA C
XBOCTOBbIMY W @Ha/lbHbIMW NaaBHuMKamu. CrnvHa ABNSETCS KOPUYHEBO-3enieHol. CaMubl MeHblle Camok.
Camku 6onee cBeT/ble U GPIOLLKO yBE/IMYEHO, OCOOEHHO nepef HePecToM.

A.1.3 B3pocnble pblbbl B COCTOSAHUMM BbIHECTU 60NblUME KOMebaHua Temnepatypbl U XeCTKOCTU.
OpHako, 4To6bl NOMYyYnTb 3[40POBbIX PbI6. KOTOPblE MPOWM3BOAAT MKPY XOPOLUEro KayecTsBa, AO0/KHbl ObITb
co3faHbl ONTYMasbHble YCNOBUS.

A.1.4 Bo Bpemsi HepecTa caMLbl NpecnefyoT U NPUXMMalT caMKy, BblAasBnnsas U oniofoTsBopss
ukpy. lMpo3payHble W HenunkKMe WKPWHKA najaloT Ha AHO, FAe OHW MOryT 6biTb CbefeHbl PoAUTEnsMu.
HepecT cBa3aH ¢ ocselleHneM. O6bIYHO OH MPOUCXOAUT B NEPBbIE Yackl NOC/e paccBeTa.

A.1.5 CamKa MOXeT Npou3BOAUTL HECKO/IbKO COTEH UKPWHOK B HEAE/IbHbIE NHTEPBAJTbLI.

A.2 YcnoBusa cogepxaHua poanTenbckux ocobeil, pasBefeHne u ctagum passutus

A.2.1 Bbibepute HeobxoAMMOe KO/MMYeCTBO 340pOBON pPbibbl U COAEpPXUTE ee B NOAXOAALMX
ycnosuax (Hanpumep, Kak ykasaHo B MpUOXeHuW 5) B TeyeHue, MO KpaiHel Mepe, OBYX Hefenb Ao
HameyeHHOro HepecTta. Pbibe HyXHO pfaTb OTHepecTUTbCs, MO KpaliHeil Mepe, OAUH pa3 nepeq,
1cnosib30BaHNeEM MKpbl B TecTe. MI0THOCTL Nocajkn pbib B TeueHne 3TOro nepuoja He Ao/KHa Npesbiwatb
OAMH rpamm pbibbl Ha MTP. PerynapHaa nogMeHa BoApbl W UCNO/Ib30BaHNe CUCTEMbI UAbTpauum genaet
BO3MOXHbIM 60/1ee BbICOKYI0 NJIOTHOCTb Nocadku. TemnepaTypa B HepecTOBMKax fO/HKHA NoALePXMBaTbCA
paBHOl (25 = 2) °C. PbIby HYyXHO AepXaTb Ha pa3HO06pasHOoil gmeTe, KOoTopas MOXeT COCTOATb U3,
Hanpumep, KOMMEPYECKOro Cyxoro KOpMa, XMUBbIX, HeaBHO BbiBeAEHHbIX. Artemia, XvpoHoMua, AadHuii,
My4yHbIX YepBeli (Enchytraetdae).

A.2.2 [IBe npoueaypbl ONUCLIBAKOT HWXKE B OOLUX YepTax, Kak Ha npakTuke nonyyuTb 340POBYHO
OMNJI0f0TBOPEHHYIO UKPY A48 TecTa:

- 8 camok 1 16 caML0B MOMeELLAIOTCA B MATUAECATU NMTPOBLIM akBapuym c pasbasnsioLlein Bogon,
9KpPaHMPOBAaHHbIA OT NPAMOro CBeTa W OCTaBASAIT B MakCHManbHOM MoOKoe, NO KpaiiHeli mepe, 48 4yacos.
HepecToBbIli NOTOK NMOMeLLAOT Ha [HO akBapuyma 3a fleHb nepej Havyasom HepecTa. HepecTtosas Tapenka
npeacTasnseT coboii pamky (NAEKCUIIaccoByl WM W3 APYroro noAxoAsuiero matepuana) ot 5 o0 7 cm
BbICOTOI C NPUCOEAMHEHHOI CBEpXy CEeTKOl C avelikaMmu oT 2 A0 5 Mm. 1 oT 10 o 30 MKM TOHKOW CeTKOW B
OCHOBaHMN. MHOrMe «HepecToBble KyCTbl», COCTOAT U3 HEKPYyYeHOl HEeNOHOBOM BepeBKW, NPUCOeANHEHHOW
K KpynHosiuencToi ceTun. Mocne Toro, kak pbibbl Bbi4epXMBaOTCA B TEMHOTE B TeyeHve 12 yacos, BkovaloT
cnabblii CBeT, KOTOPbIi MHMUMMPYeT HepecT. CnycTs ABa - YeTblpe yaca Mnocne HepecTa, HepecToBas
Tapeska yganserca u ukpa cobupaetcsa. Hepectosas Tapenka npefoTepallaeT noefjaHve Ukpbl pbibamu u B
TO Xe Bpems obneryaeT c6op. Mpynna pbibbl AO/MKHA OTHEPECTUTLCA, NO KpaiiHel Mepe, O4UH pa3 nepep
TEeM. KaK UCnonb30BaTb UKPY B TecTe.

- MaTb - AecATb camLoB M CaMOK OTCaXuBalT OTAEeNbHO, MO KpaiHell mepe, 3a [Be Hefjenu A0
HameyeHHOro Hepecta. Yepe3 nATb - [AecATb AHel OpIOLWHbIE NONOCTM CaMOK yBeNnyarcss u CTaHyT
3aMeTHbl NoJsioBble Byropku. Y camuoB 6yropku 6yayT He3ameTHbl. HepecT BbINOSIHAETCA B HepecToBble
NOTKM (Kak onucaHo Bbilwe). AKBapuym 3anosiHAT BOAON pasbasBneHus, Tak. YTobbl BbicOTa BOAbl Gblna
BblLle HEpecTOBOW Tapesnkn Ha nATb - AecATb caHTUMeTpoB. OfHY caMKy W ABYX CamLOB OTCaXuBawT B
HepecTOBbI1 akBapuyMm 3a fieHb nepej HepecToM. TemnepaTypy Bofbl NOCTENEHHO YBENNUYMBAIOT Ha rpagyc
Bbllle TemnepaTtypbl COAEepXaHUs. BbiknwoualoT CBET M akBapuyM OCTaB/AIT B MakCUMaslbHOM MOKOe.
YTpoM BKNOYaOT Ccnabblii CBET, KOTOPbIA MHALMMPYET HepecT. Yepes ABa - 4yeTblpe yaca pblb yaanswT, a
nkpy cobupatoT. Ecnm HeobxoAuMbl 60MblUME KOMYECTBa MKPbl, YeM MOXeT AaTb OfHa camka, MOXHO
YyCTaHOBUTb  NapasafieflbHo  HEeCKO/IbKO  HEepecTOBbIX akBapuymMoB. [lenatloT 3anucb  YCNeLwHoro
BOCNPOW3BOACTBA WHAMBUAYA/bHLIX CaMOK nepej TecToM (pasMep HepecTta W Ka4vyecTBO), CamblX
NI0AO0BUTBLIX CAMOK OTOMPAIOT AN Pa3MHOXEHUS.
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A.2.3 VIKpy nepeHocAT B TECTOBbLIN COCYA, C NOMOLLbIO CTEKNAHHON TPYOKM (BHYTPEHHWI fuameTp He
MeHblie 4 MM). KonuyecTBO BOAbl, 3axBay€HHON C WKPWHKONM MpW mnepeHoce AO0/MKHO ObiTb, Kak MOXHO
MeHbLle. Vkpa Taxenee BoAbl U BblimBaeTcs us Tpyoku. Cnegyet cobnogaTs OCTOPOXHOCTL NpY NepeHoce,
4yTo6bl NPEAoTBPATUTb KOHTAKT WKPUHKM (M JIMYMHKM) C  BO3AYXOM. [lO/MKHO ObiTb  BbINOSIHEHO
MUKpPOCKOMNUYeckoe wuccnefoBaHve BblGOPKM(OK). YTOObI rapaHTupoBaTb OTCYTCTBME HEPaBHOMEPHOCTW B
nepBbIX CTaAMAX pasBuTuA. [e3nHpekuns UKpsl Hegonyctuma.

A.2.4 CMepTHOCTb MKpPbl MakCMmasibHa B TeyeHue MepsBbiXx 24 4yacoB NoOc/ne OnjaofoTBOpPeHUs. B
TeyeHne 3TOro nepumoja 4yacto HabnwaawT cMepTHocTb OoT 5 % fo 40 %. Wkpa nornmbaet B pesynbraTe
HeyJa4yHoro Orn/of0TBOPEHUSA WN OTCYTCTBUA pasBUTUA. KauyecTBO 3arpyskM WKpbl 3aBUCUT OT Camku,
NMOCKOJIbKY HEKOTOPbIE CamMKu nocsiefoBaTelbHO NMPOU3BOAAT NKPY XOPOLLEero KavecTsa, a Apyrume Het. Takxe
YpOBEHb PasBUTUA U YPOBEHb BbUIYM/IEHUS U3MEHSETCA OT OJHOI0 HepecTa K ApYyromy. BbhkumBaemocTb
YyCNELWHO ON/I040TBOPEHHON MKPbI Y IMYNHOK C XXENTOYHbIM MELIKOM 06bl4HO Bbiwe 90 npoueHToB. Mpu 25
°C NIMYMHKN BbINYNAAOTCA Yepes3 NATb AHel mocne onnofoTBOPEHUS, XENTOYHbI MEeLIOK paccacbiBaeTcs
npubaM3NTeNbHO CNycTA TPUHaALUATb AHER Nocne onio40TBOPEHUS.

A.2.5 DMm6puoHanbHoe passutre 6b1s10 XOpoLLo nlyyeHo Hisaoka v Battle (2]. N3-3a npo3payHOCTH
WKPUHOK U1 NPeA/IMYMHOK MOXHO Habnogatb pasBuTMe pblbbl M Hannyne MOPOKOB  Pas3BUTUS.
MpnbnusnTenbHO Yepes yeTblpe yaca MOCne HepecTa, Heon/0A40TBOPEHHbIe fAlLa MOXHO OTANYMTHL OT
ONIOAO0TBOPEHHbIX [3]. [lNS 3TOr0 MKPY W AWYUHKM MOMeLLalnT B HeOOMbLIOW cocyd W u3yyarT noa
MWKPOCKOMOM.

A.2.6 Ycnosua TecTUpPOBaHMWSA, KOTOPble OTHOCATCSH K OBEHWIbHOW CTajuu, nepeyvnucrieHbl B
npunoxeHnn b. OnTuManbHble 3HauyeHWs pH 1 XecTKoCTV BOAbl pa3baBneHnsa cocTaBnsAwT 7.8 n 250 mr
CaCOT/n cOOTBETCTBEHHO.

A.3 BbluncneHus n ctatucTuka

Mpepgnaraetca ABYXCTyneHuaTblil nofxof. Bo-nepsbiX, fAaHHble MO CMEPTHOCTU, aHoMasuu
pasBUTUA 1 BPEMS BbITYNEHUA aHANN3NPYIOT CTaTUCTUYECKU. Toraa BbisiBNIEHHbIE KOHLEHTpauun, Kotopble
He oKa3blBalT HMKaKnx HebnaronpuATHbIX adhpekToB Ha /06O U3 aTUX Tpex napameTpoB W ANVHA Tena
OLeHMBAKOT CTaTUCTMYeCcKn. IDTOT NOAXOA >XenaTefneH, Tak Kak S[40BUTOE BELLeCTBO MOXET BblOGOPOYHO
ybuTb ManbkoB, 3a4epxXaTb BblNynieHne n CTUMyNnMpoBaTb CepbesHble NMOPOKM pasBuTUA, TakuM 06pasom
NpvBOASA K WCK&XEeHWAM napameTpa AAvHbl. Kpome TOro, NpUMEPHO Takoe >e KO/IMYeCTBO pblbbl
n3mepsieTca nepeg 06paboTKoii, rapaHTMpyst LOCTOBEPHOCTb MOYYEHHbIX CTATUCTUYECKUX AAHHbIX.

A.4 Onpepgenenne LC50 N EC50

BbluncnsoT NpoueHT BbDKMBLUMX UKPUHOK Y IMYUHOK U KOPPEKTUPYIOT CMEPTHOCTb B KOHTPOJIbHbIX
rpynnax B COOTBETCTBUU C ypaBHeHneM 3660TTa (Abbott) (4):

(A1)

rae P - OTKOpPpeKkTupoBaHHOE BblxuBaHue. %;

P' - BbIXMBaHue, HabnAaemMoe Ha TeCTUpyeMoli KOHLeHTpaumu. %;

C - BbIXMBaHMe B KOHTpone, %.

Ecnun Bo3moxHo. LC50 onpenensaoT nogxoAsalmnm MeTo40M B KOHLE UCTbITAHUSA.

Ecnu B cTatucTMyeckyto BennunHy EC50 BkoUaoT Mopdonornyeckne paccTpoincTaa, XenaTensHo,
ncnosb3oBaTtb pykoBoacTeo Stephan [5].

A.5 Ouenka LOEC VI NOEC

Llenbio TecTa Ha 3MOpMOHAX W NIMUYMHKAX SBASIETCA YCTaHOBUTb HaWMEHbLUYH [eNCTBYIOLLYH
KOHUeHTpauuo, To ecTb onpeaenuts LOEC. [o3ToMy A0/KHbI 6biTb MCMOMb30BaHbl MHOXECTBEHHbIE
npoueaypsl cpaBHeHus (6].[7).(81.[9),(10).
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