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MpeaucnoBue

Llenn, OCHOBHble MPUHUMNbLI U OCHOBHOW NOPSAOK MpOBeAeHMs paBoT N0 MEXrocyAapCTBEHHOW
cTraHaaptusaumn ycraHoeneHol B IOCT 1.0-92 «MexrocynapcrBeHHas cucrema craHaapTusauuu.
OcHoBHble nonoxeHus» u FOCT 1.2-2009 «MexrocyaapCTBeHHan cucteMa craHgaprtusauuun. Ctanaaprbl
MEXIOCylapCTBEHHbIE, NpaBuna, PeKOMEHAALMU MO MEXTOCYAapCTBEHHOW CcTraHaaptusauuu. [MMpasuna
pa3paboTku, NPUHATUSA, OGHOBNEHNS U OTMEHbBI»

CBeneHusa O cTaHgapre

1 noaroToBIIEH denepanbHbiM - FOCYAApCTBEHHbIM  YHUTAPHbIM  NpeanpusaTMem
«Bcepoccuiickuit  Hay4yHO-UCCNeaoBaTENbCKUIA LIEHTP CTaHaapTusauuun, uHdgopmaumm u ceprtudukaumm
CbipbA, maTtepuanos u Bewectsy (Pryrn «BHULCMB»);

TexHu4yeckum komuTeToM nNO craHaaptusaumm Ne 339 «bBe30nacHOCTb Chbipbsi, Matepuanos u
BeLecTBy deaepanbHOr0O areHTCTBa MO TEXHUUYECKOMY perynupoBaHuild U MeTtponoruu POCCUnCKOn
deagepauum

2 BHECEH ®deaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErYNMPOBaHUIO U METPOSIOTUU

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHgapTusauum, MeTponorum mu
ceptudmkayum (npotokon ot 14 HoAGpsa 2013 r. Ne 44-2013)

3a NpuHATME Nporonocosanu:

KpaTkoe Kop ctpaHbl no | CokpalyeHHoe HauMeHoBaHue
HauMeHoBaHWe MK HaLMoHansLHoro opraHa no

cTpaHbl no MK (UCO 3166) cTaHfapTusauum

(MCO 3166) 004 — 97 004 — 97

AsepbaiigxaH AZ AsctaHpapt

ApmeHus AM MwunHakoHoMUKM Pecny6nukn ApMeHus
Benapyck BY loccTrangapt Pecny6nuku Benapych
Kupruaus KG KelproisctaHgapT

MongoBa MD MongoBa-CtangapTt

Poccus RU Poccrangapt

TagXuKncTaH TJ TapxukcTaHgapT

YabekucraH uz YacTtaHaapt

YKpauHa UA MWH3KOHOMpPa3BUTUA YKpauHbl

4 Hacrosilui ctaHgapt uaeHTUYeH mexayHapogHomy aokymeHnty OECD Test Ne No. 212 «Fish,
Short-term Toxicity Test on Embryo and Sac-Fry Stages» (O3CP Tect Ne 212 «Pbibbl. KpaTkoBpeMeHHOe
nccnegoBaHne TOKCUMHOCTU Ha CTaAUAX UKPUHKN U NPEATIMYUHKNY).

[NepeBog € aHrMUMIACKOro a3bika (en).

CrteneHb COOTBETCTBUA — uaeHTuyHas (IDT)

5 Tlpukasom degepanbHOro areHTCTBa MO TEXHUYECKOMY PErynupoBaHUO U MeTponorum ot 22
HOs10pA 2013 r. Ne 799-CT MexkrocynapcteeHHblii ctaHaapt FOCT 32541-2013 BBefieH B AENCTBUE B KAYeCTBe
HauuoHanbHoro craHaapTa Poccuiickon deaepauun ¢ 1 aBrycra 2014 r.
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UHpopmayuss 06 U3MEHEHUAX K Hacmosawemy cmaHdapmy nybnukyemes 6 exeo0Ho u3dasaemMom
UHGOPMAUUOHHOM ykazamene «HayuoHarnbHbie cmaHO0apmbly, @ MeKem U3SMEHeHUl U ronpasok — 8
eXeMecsiHHO u3dasaeMoMm UHOPMaUUOHHOM ykasamersie «HayuonanbHble cmaHOapmbl». B criydae
nepecMompa (3ameHbl) unu OMMEHbl Hacmosaweao cmaHlapma coomsemcemesyrouiee yeedomneHue
b6ydem onybrnukoeaHo 6 €eXeMecs4yHo u3baseaemoMm UHGOPMaUUOHHOM YyKazamene «HauyuoHanbHbie
cmaHOapmbi». Coomeememsyowasa UHgopmauus, ygedomrneHue u meKcmsl pasmewaromes makxe 6
UHGOPpMaUUOHHOU cucmeme obuwieeo Mnonb3ogaHuss — Ha ocuyuanbHoMm calime @edepanbHO20
azeHmemea o MexHU4eCcKoMy peeaynuposaHuio u Memponoauu 8 cemu UHmepHem

© CrangaptuHdopm, 2014

B Poccuiickon depepaumu HaCTOSILLMIA CTAHAAPT HE MOXET ObiTb MOSIHOCTLIO MAM 4aCTUYHO
BOCNPOU3BEAEH, TUPaXMPOBaH W pacnpocTpaHeH B Kayectse oduUManbHOrO uafaHusa 6e3 paspelueHus
denepanbHOro areHTCTaa no TEXHUHECKOMY PerynupoBaHUIO U METPONOTuu
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BseneHue

Tonbko TeCTbl, OXBATbIBAOLWME BCE CTaAUMW XU3HW pblG, MOTYT AaTb TOYHYIO OLEHKY XPOHWUYECKOM
TOKCUMHOCTU XUMMUYECKUX BELLECTB, M 4UTO nioboe orpaHWYeHne BO3AENCTBUSA, Takoe Kak yaaneHue
onpeaeneHHoro 3rana >XU3HEeHHOTO LMKNAa, MOXET CHU3UTb YyBCTBUTENbHOCTb U TakUM 06pa3oM NpUBECTU K
HENpaBuNbHOW OLIEHKEe XPOHWUYECKOW TOKCUYHOCTU. [MpoBeaeHne Tecta Ha 3IMOpPUOHANbHOW CTagum W
cTagun XenTovYHOro MeLka MoryT ObiTb MEHEE YYBCTBUTENbHbLIMU, YEM NONHOE UCCNEA0BaHUE TOKCUYHOCTU
nepeomn ctaauu Xu3Hu [36], 0COOEHHO OTHOCUTENBHO XMMMYECKUX BELLECTB C BbICOKON NMUNOGUNLHOCTbLIO
(log Poe > 4), n xuMn4eckux BELLECTB C ONPEAENEHHbIM CNOCOBOM TOKCUYECKOro Bo3aencTBusa. OaHako,
pasnuMuna B YyBCTBUTENLHOCTU MEXAY STUMM ABYMSA TECTamMu MEHbLUe, YeM OXUAanocb AN XMMUYECKUX
BELLECTB C Hecneunduueckum HapkoTM4eckum Bosaeincrenem [1].
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M EXTOCYOAPCTDBETUHTHTU B U CTAHQAAPT

METOAbI UCNbITAHNA XUMUYECKOM nPOOYKUUN, NPEACTABNAIOLWEN OMACHOCTb ANsa
OKPYXXAHKLLEW CPEAbI

KpaTtkocpo4yHoe ucnbiTaHne TOKCUYHOCTU HA IMOPUOHAX M NpearnuvnHKax pbio

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

Oata BBeaeHusa — 2014 - 08 - 01

1 Obnactb NnpumeHeHuA

Hacroawumin ctaHaapT yctaHaBnuBaeT METOAbl UCCMEAOBAHNSA TOKCUMHOCTM HA CTaausax amOpuoHa u
Marnbka pblb — 3KCNPecc—MeToa, B KOTOPOM BO3AENCTBUIO MOABEPratoTCA XUBOTHLIE HA CTaAUMN KU3HEHHOTO
UuKna ot onnogoTBopeHna UKPbl 40 KOHUA CTaaun XXeNTO4YHOro MeLuka.

Hactosawmit ctaHgapt npegHasHayeH Ans OnpederneHus netanbHoro addekra, U OrpaHUYeHHo,
cybneTtanbHbIX 9 (PEKTOB XMMUYECKNX BELLIECTB Ha ONPeAeNneHHbIX CTaaNusIX pa3BUTMSA TECTUPYEMbIX BUAOB.

2 TepMUHbI 1 onpeaerneHust

B HacTosilem ctaHgapTe npUMeHUMbl TEPMUHBI C COOTBETCTBYIOLLIMMU ONPeaeneHnsMU:

2.1 HaumeHbwaa 3¢dekTuBHaa KoHueHTpauua (LOEC): Camaa Hu3Kkaga yCTaHOBEHHas
KOHLEHTpaLusa TeCTUPYEMOro BELLECTBA, NMPU KOTOPbIA BELUEeCTBO Oka3biBaeT IPMeKkT unu HamMeHbLuas
aphekTMBHAA KOHUeHTpauusi. OaHako, y BCex TeCcTUpyeMbiX KOHueHTpauuin Bbie LOEC pgomkeH ObiTb
HeGnaronpuaTHbIN 3chchekT, paBHbIi Unu 6onbLunie, YeM Habnoaaemsle B LOEC.

2.2 He adpdekTBHAA koHueHTpaumua (NOEC): MakcumanbHaa KOHLEeHTpauusa B TeCTe, B KOTOPOM
He HabnopaeTcs CTATUCTUYECKUM 3HAYMMOrO0 CMEepTenbHOro unu Apyroro addpekta (KOHLEHTpauus
HenocpeaCTBEHHO HMWKe LOEC).

3 MpuHUMN TecTnpoBaHus

Pbibbl B CcTaaMsax 3mOpMOHA M KENTOYHOr0 MELUKa MNOABEPralwTCs BO3AEWCTBUIO AMANa3OHOM
TECTOBbIX KOHLUEHTpaUui pacTBOPEHHOr0O B BOAE BeLlecTBa. TeCT nO03BONAET BbiOMpaTb Mexay
nonycTaTMyeckum W AUHAMUYECKUM TecToM. BbiOop 3aBucuT OT NpuMpoAbl UCMLITYEMOrO BELLECTBA.
McnbiTaHne Ha4MHaKT, nomMellasa onnoAOoTBOPEHHbIE MKPUHKU B UCMbITATENbHbLIE KaMepbl, N 3aBepLuatoT
HEMOCPEACTBEHHO NEpes WCYE3HOBEHUEM >KEMTOYHOrO MeELka y mobon u3 nuYMHOK B MoOON u©3
UCnbITaTeNbHbIX KAMEP Nepes Havanom rubeny XMBOTHbIX OT rono0Aa B KOHTPOMbHON rpynne. CMepTenbHble
u cybnetanbHble 3pdEKTbI OLEHNBAKTCA NO CPABHEHUIO C KOHTPONEM ANs OonpeaeneHus camol HU3KOW
Habnoaaemon 3hpeKTUBHOM KOHLUEHTpauun u, cnegosaTtenbHo, HeahdekTUBHON KoHueHTpauun NOEC.
AnbTepHaTUBHO 3TKU MapameTpbl MO-TyT ObiTb NPOaHaANU3NpPOBaHbLI C MOMOLLLIO PErPECCMOHHOIO aHanu3a
AnNA OLEHKM MPOLEHTa KOHUEeHTpauuu faHHoro adppekta (To ectb, LC/ECX, rae X — % onpeaeneHHoro

aphekTa).
4 Undpopmaumsa OTHOCUTENBbHO TECTUPYEMOrO BellecTBa

4.1 [omkHbl BbITb AOCTYNMHBLIMK Pe3ynbTaTbl OCTPOro0 UCMbITAHUA HA TOKCUYHOCTb [37], BbIMONHEHHbIE
NPeanoyTUTENBHO HA BuAax BbIOpaHHbIA Ana 9TOro tecrta. Pesynbratbl MOryT ObiTb MOME3HBIMU NPW
BbIGOpE aaeKkBaTHOro AuanasoHa TeCTUPYEMbIX KOHLEHTpauuii B UCMbITAHMKM NEPBLIX CTaAWA XXU3HEHHOTO
umkna. PactBopumocTb B Boae (BKMYaa pacTBOPUMOCTb B TECTUMPYEMOW BOAE) W AaBrieHvMe napa
UCCNeayemMoro BeLecTBa AOIKHO ObiTb M3BECTHO. Takke JOMKEH ObiTb AOCTYMHBIM  HAZAEXHbIN
aHanMTUYeCKMn MeToa ANs OnpeAeneHus BEeLLeCTBa B TECTUPYEMbIX pacTBopax ¢ TpebyemMon TOYHOCTbIO U
npeaen oGHapYXeHUs1, 0 KOTOPbIX COOBLLAIOT B OTYETE.

M3paHue opuumnanbHoe
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4.2 NHdhopmaums OTHOCUTENBHO TECTUPYEMOrO BELLECTBA, KOTOpPAs MOXET NOBMMATL Ha YCrnoBusA
3KCNEPUMEHTA, BKMIOYAs CTPYKTYPHYK DOpMyIy, YMCTOTa TECTUPYEMOrO BELLECTBA, CTAOUMbHOCTM Ha
cBeTy, CTabunbHOCTM NPU YCNoBUsX UcnbiTanus, pKa, Pow n pesynbtaThl UCNbITaHUA HaA BuopasnaraemocTb
[38].

5 1o0cTOBEPHOCTb UCNbITAHUA

Onsa ucnbiTanus, YTobbl ObITb JOCTOBEPHLIMU, HA PE3YNbTaThl TECTA HAKNAAbLIBAIOTCA CREeAyoLLmne
YCNOBUA:

- NOMHOE BbKWBAHWE ONOAOTBOPEHHOW UKPbI B KOHTPOSbHBIX rpynnax u, rae npumMeHuMmo, B 04HOM
pacTBopuTene, KOTOPbIN AOSMKEH ObITb OONbLUMM UNKU PaBHbIM Npeaenam, onpeaeneHHbIM B NPUMOXKEHUAX
BunB;

- KOHLIEHTpauus pacTBOPEHHOr0 KMCIopoAa B TE€YEHUE UCMbITAHUA AOMkHa ObiTb Mexay 60 u 100
NPOLIEHTOB OT BENMM4YMHA HACbIWeHna (ASY);

- Temnepatypa BOAbl He AOMKHa oTnu4yaTbca Gonble, Yem = 1,5 °C mexay TEeCTOBbIMU
akBapuymMamu Wnu Mexay pennukauMsamMum B TEYEeHME BCEero TecTta, U JOomkHa ObiTb B npeaenax
TeMnepaTypHOro gmanasoHa, onpeaeneHHoro Ans TeCToBbiX BUAOB (MpunoxeHus b u B).

6 OnucaHue metoaa

6.1 UcnbiTaTenbHble KaMepbl (AaKBapPUyMbl)

MoxkeT MCnonbL30oBaTbCA MOG0e CTEKNO MNKU APYron XMMWUYECKU MHEPTHbIN Matepuan. Pasmepbl
akBapuyMa AOSDKHbl ObITb AOCTATOMHO OonblmnmKM, 4TOObLI OoBecneuntb Heobxoaumyto 3arpysky (7.2).
PekomeHayeTcsl, yCTaHaBNUBaTb akBapuymbl B CrydanHOM nopsigke. TecToBble akBapuyMbl AOJDKHbI ObITh
3aLlMLLEHbl OT NOCTOPOHHUX BO3AENCTBUMN.

6.2 BbiObop Buaa pbidbl

PekomeHayemble Buabl pbiObl AaHbl B Tadnuue 1. OTO HE NMPenATCTBYET UCMOMb3OBAHMIO APYrUx
BMAOB (MpUMEPbI AaHbl B Tabnuue 2), HO UCTbITATENLHYIO NPOUEAYPY, BEPOATHO, NPUMAETCA afanTUpoBaTh,
yTObObl OBEcneunTb MNOAXOAALUME UCMbITATENbHbIE YyCNOBUA. B aTOoM cnyyae HeobxoaumMO OOBACHEHUE
BbIOOpa BUAOB U 9KCNEPUMEHTANBLHOIO METOAA.

Tabnuuya 1 — Buabl pblb, peKOMEHAOBAHHbLIE ANs TECTA:
[MpecHoBOAHbIE
Oncorhynchus mykiss - PagyxHasa dyopens (9) (16)
Brachydanio rerio - Janno pepuo (7) (17) (18)
Cyprinus carpio - Kapn (8)(19)
Oryzias latipes - AnoHckaa megaka (20) (21)
Pimephales promelas - Tynoronossii ronssaH (8)(22)

Ta6nuuya 2 — MNMpumepsl APYrMX XOPOLLO 3apEKOMEH0BABLLUMX BUAOB, KOTOPbLIE TaKKe MOTYT BbiTh
MCNonbL30BaHbl B TECTax

[MpecHOBOAHbLIE Mopckune

3onoTon kapacb Menuaus Menidia peninsulae

Carassius auratus Cenbab Clupea harengus

ConHeyHunk Lepomis macrochirus Tpecka Gadus morhua
Kapno3sy6uk Cyprinodon variegatus

6.3 CogepxxaHue pbiobI

MpoBeaeHne Cbipbs BbIBOAKA C YAOBMETBOPUTENbHLIM COCTOSSHUEM AOIMKHO COOTBETCTBOBAaTbL [36
NyHKTbI 2, 3, 4, 5, 6].

6.4 NMonyyeHne sMOGPUOHOB U FINUMHOK

6.4.1 OMOPUOHBI U MUYUHKK MOTYT ObITb NMOABEPrHYTbHI BO3AEHCTBMIO B OCHOBHOM aKkBapuyme unv B
MEHbLUEN eMKOCTM, 060pyA0BaHHOW NpucnocobneHusmmu, pasbuBalowMMn NOTOK TECTUPYEMOrO pacTeopa
peaktuea. HeTypOyneHTHbIi NOTOK 4epe3 3TOT HeBOMbLUOW COCYA MOXET OblTb YCUMNEH MEeXaHW4eCKUM
nepemeLrupaHmeM. OnNnoAOTBOPEHHAs UKPA CanbMOHMA MOXET COAePKaTbCs Ha CTennaxax unu ceTkax ¢
OTBEPCTUAMU [OCTATOMHO GOMbLUMMM, YTODObI MO3BONUTL NMYMHKAM MOFPYXXaTbCA MOCME BbINYNIEHUS.
Jonyctumo ucnonb3oBaHue nunetok lMactepa ans yaaneHusi SMOPUOHOB M FIMMMHOK B MONYCTaTUYECKOM
TecTe C NOMHbIM eXeAHEeBHbIM 0OHOBNEHUeEM (6.6.2).
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6.4.2 Tam, rae UCNONb3yIOTCS1 CETKN UMK CTENSIAXKU ANSl UKPbl B OCHOBHOM TECTOBOM cocyae, 3TO
ofopyaoBaHne AO0MKHO ObITb yAaneHO nocne BbiIXO4Aa IUYUHOK COrnacHo pekomeHgauusam [36], 3a
WCKNIOYEHNEM Cyyas, KOraa CeTKN AOIDKHbI OblTb COXpaHEHbI, YTOObI HE A0NYCTUTb YX0Z PblObl. JTUUNHKKN He
AOIMKHBI NOABEpPraTbCsl BO3AENCTBUIO BO3JyXa, a CETKU HE AOIDKHbI UCMONb30BaTLCA AN OTAENEeHUS pbibbl
OT €MKOCTEl C UKPOW (Takoe npeaocTepeXeHne BO3MOXHO, HO He 0b6s3aTtenbHO AnS HEeKOTOPbIX MEeHee
HEXHbIX BMAOB, Hanpumep, kapna). JnuTenbHOCTb OTAENeHUs MEeHsieTCsi B 3aBMCMMOCTM OT BuAa, U
nepegaya MoxeT He Bcerga ObiTb HE0OXoaMMBINA. [InNg nomycratMyeckoro MeToaa MOryT MCNONb30BaThLCA
CTakaHbl UnNM HebonbLuMe KOHTEWHEepbl, 000pyAOBaHHbIE, ecnu HeoBX0AMMO, CETKOM HEMHOr0 MOAHATON
BblLLe AHA cTakaHa. Ecnn o6bem 3TUX eMKOCTEN AOCTaToueH, YToObl BbIMONHUTL TPeOOBAHMA NO 3arpyske
(7.2), HET HeoOXO0AMMOCTM nepecaXuBaTb 3MOPUOHbI UMM NUMUMHKM. B niobGom cnyyae pekomeHAayloT
06paboTky aMOPMOHOB M NPeANUYUHOK.

6.5 Bogoa

Ons akcnepumeHTa MOXET MCNONb3oBaThbca mobass Boaa, koTopas obecneuuBaeT YCnoBuA
AONroBpeMeHHOro BbXkMBaHMe U pocT TECTOBbLIX BUAOB. OHa AOIDKHA UMETb NMOCTOSIHHbIE XapaKTepucTtukn B
TeyeHne npoeeaeHna Tecrta. pH Boabl AOMMKHO ObITb B AManasoHe ot 6,5 no 8,5, HO BO Bpemsa TecTa 310
3Ha4YeHne JomkHO konebartbca B npegenax + 0,5. YUtoObl rapaHTupoBartb, YTO BOAA, MCNonb3yemas Ans
pasbaBnenus, He OyaeT BNMATb Ha pe3ynbTaTbl 3KCMepUMEHTa (Hanpumep, nytem o6pasoBaHuAa
KOMMJIEKCOB C TECTUPYEMbIM BELLEeCTBOM), AOMHbI ObiTb B3sTbl NPOObLI BOALI ANs aHanu3a. Heo6xoaumo
Kakable Tpu Mecsaua B pasbasnaioLen Boge U3MepaTb KOHLUEHTpaumio Tsbkenbix metannos (Cu, Pb, Zn, Hg,
Cd, N u T1.4.), OCHOBHbIX aHMOHOB M kaTuoHoB (Ca, Mr, Na, K, Cl, SO, u 1. a.), nectuuuaos (obuiee
coaepxaHue docdop M XMOPOPraHNYeCcKkuX BELLECTB), COAepXaHWe OOLIero opraHM4eckoro yrnepoga u
CyXxoro ocraTtka gns Toro, 4TOObI UMETH YBEPEHHOCTb B TOM, YTO BOAA ABNAETCH OTHOCUTEINbLHO NOCTOSAHHOW
no ceoemy coctaBy. Ecnu cyulecTByloT foKa3aTenbCTBa TOFO, YTO KA4Y€CTBO BOAbl MOCTOSIHHO B Te€YE€HUe
roaa, onpeaeneHus MoryTt OblTb MEHEE YACTbIMU (HANPUMED, KaXable LEeCTb MECSLIEB).

6.6 TecTOBbIE pacTBOpPbI peakTuBa

6.6.1 TecToBble pacTBOpbl TPEOYEMbIX KOHLIEHTpALUUN roTOBATCA nyTem pa3baBrneHus OCHOBHOrO
pactBopa. OCHOBHOW pacTBOpP MOArOTaBNMBAETCA NyTEM paCTBOPEHUA HEOOXOAMMLIX BELLECTB B BOAE C
UCMOJNIb30BAaHUEM MEXaHWYECKUX CPeACTB (Hanpumep, MarHUTHbIE UM YNbTPa3BYKOBble Meluanku). Ons
nony4yeHnss Heo6xo0AMMOro KOHLEHTPMPOBAHHOIO PACTBOPA MOXHO UCNONbL30BAaTh TAONMULbI PACTBOPUMOCTH.
Mcnonb3oBaHue pacTtBopuTenen He pekomeHayetcs. OaHako, B crnyyae, ecnu 310 HeoOX0AMMO, HYXHO
OTAENbHO MOCTaBUTb KOHTPONbHYIO Npoby C pacTBOpUTENEM B TOW XXe CaMOW KOHLEHTpauuu, 4to U B
akcnepumeHTe. BeiGop pactesoputens 6Gyaer onpegeneH  XMMUYECKMMM CBOWCTBAMW  BELLECTBA.
PekomeHayemas MakcumarnbHas KoHUeHTpauusa pacteopurens — 100 mkn/n.

PekoMeHayeTCs MUHMMU3UPOBATL KOHLEHTPAUMIO PacTBOPUTENA Be3fe, rae 970 TEeXHUYECKM
BbIMOMHUMO (B 3aBUCUMOCTU OT (PU3UKO—XMMUYECKUX CBONCTB TECTUPYEMOrO BELLECTBA).

6.6.2 [OnA nonycratmyeckoro Tecta MOFYT WUCMNONbL30OBaTbCA JABE pasnuyHbie npoleaypbl
o6HoBNEHUS; unu (i) HOBblE TeCTUPyeMble PACTBOPbLI peakTuBa A0OABNAET B YMCTbIN COCyA, B KOTOPLIN
nepeca)uBatoT UKPY U NUYUHKM B HEGoNbWOM 06beme CcTaporo pacrsopa, u3beraa KOHTakTa C BO3JYyXOM,
unu (i) NOAONbLITHLIE OpPraHu3mbl OCTABAAIOT B TECTOBOM akBapuyme, 3aMeHAsa (N0 KpanHew mepe Tpu
4YeTBEpTM) BOAbI HOBbLIM pacTBOpOM. Yactota o06HOBNEHMA TecToBOM cpeabl Oyaer 3aBuceTb OT
CTabMNbHOCTU UCNBLITAaTENBLHOIO BELLECTBA, HO PEKOMEHAYETCH eXeAHEeBHOEe BoaHOe obHoBneHue. Ecnu B
X04e npeaBapuUTENbHbLIX UCMbLITAHUM Ha CTAOUNLHOCTL (MYHKT 4), TecToBas KOHUEHTpauua BeLlecTBa
HeycToM4uBa (TO €CTb HaxoAUTCS BHE AnanasoHa ot 80% Ao 120 % ot HoMuHana unu nagaet Hwke 80 %
Ha4yanbHOW KOHUEHTpauuu) 3a nepuod OOHOBNEHUS, PEKOMEHAYIOT AMHAMUYeckuit Tun Tecta. B moGom
cny4ae, He cneayeT noaBepraTh JIMUMHKN CTPECCY BO BPeMsl OOHOBNEHUS Cpeabl.

6.6.3 Ana AMHaAMM4YecKoro Tecta, B KOTOPOM CUCTEMA HEMNPEPLIBHO pacnpeaenset u pasbasnseT
OCHOBHOW pacTBOp TECTUPYEMOro BewecTsa (HanpuMmep, JA03aTOPHbLIA HACOC, MPONOPLUMOHANbHbLIN
pa3baButenb, cuctema pacTtBOpeHusl) HeoBxoAUMO UCNOMNb30BaTh PSR KOHLUEHTPAUWN K UCNbITATeNbHbLIM
kamepam. CKOpOCTU MOTOKAa OCHOBHbIX PaCTBOPOB U BOAbI pa30aBrneHnsi 4OMKHbI NPOBEPATLCA C paBHLIMU
NPOMEXYTKaMU, NPEANOYTUTENbHO €XEeAHEBHO, U HEe AOIDKHbI MEHATbCA Oonblue, Yem Ha 10% B
TeueHum Tecta. Moaxoasiuasi CKOpOCTb NOTOKA, SKBUBANIEHTHA, NO KpanHew mepe NaTu o6bemam TeCToBOro
akBapuyMma B 24 vaca [2].
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7 MNMpoueaypa

7.1 YcnoBua Bo3aencTeBus

7.1.1 NpoaomKUTENBHOCTb

OKCNepUMEHT JOMKEeH HavaTbCa B TeyeHume 30 MUHYT MOCre OnnoAOTBOPEHMS UKPbl. OMOPUOHBI
NMOMELLAIOT B TECTOBLIN PACTBOP peakTuBa Cpasy MNM Kak MOXHO CKOpee Mnocre Hadvana cTaguu eneHus
6nacrtogucka u B noOOM cnyyae nepes Hayanom CTaguu racTpynbl. Onsi MKpbl, MOMYyYEeHHOW OT
KOMMEPYECKOro MocTaBLUMKa, HEe NPEeACTaBMAETCA BO3MOXHbLIM Ha4yaTb MCMLITAHUA HEMEANEHHO MOCne
onnoaoTeopeHusi. Takum 06pa3omM, YyBCTBUTENBHOCTb UCMLITAHUA MOXET MOCTPafaTh U3-3a 3anasfblBaHus
Hayana wucnbiTaHusa. WMcneiranme AOMKHO ObITb  MHULUMMPOBAHO B TEYEHWE BOCbMM 4acoB Mochne
onnoaoTBOPEHUA. MOCKOMbKY NMYUMHKM HE MUTAKOTCA BO BPEMSA NEPUOAA KEMTOYHOrO MELLKA, UCTbITAHME
OOMKHO ObITb 3aBEPLUEHO HEMOCPEACTBEHHO Mepes TeM, KaK XXENTOYHbI MELLOK MOJSIHOCTbI0 paccoceTcs
Unu npexae, YeM HaAYHEeTCst CMEePTb OT rofioAaHua B KOHTPOMbHLIX rpynnax. MpoaomkmuTensHOCTL Tecta
GyneT 3aBUCETH OT BMaa. HeCKONbKO pekomeHayeMbIX NPOAODKUTENBHOCTEN TECTA AaHbl B NPUNOXeHUsiX b u B.

7.2 3arpyska

Konu4ecTeo onnoaoTBOPEHHONW MKPbI B HAYane Tecta AOJHKHO ObiTb 4OCTATOUHbIM, YTOOLI OTBEYaTh
cratuctuyeckum TpeboBaHuam. Mkpa gomkHa ObiTb cnyyaiiHbiM 06pasom pacnpeaeneHa nopuusimu no 30
ONNOAOTBOPEHHbIX MKPUHOK (HACKONbKO 3TO BO3MOXHO, TaK Kak MOXeT ObiTb TPYAHO MONYYUTb PAaBHbIE
nopuMn Ans HEKOTOPLIX BUAOB), MEXAYy TPemsi pennmkaumaMn AnA Kaxaon KOHUEHTpauuu. YpOoBeHb
3arpysku (buomacca Ha 06bEeM UCNLITYEMOro pacTBOpa peakTuBa) A40MkHA ObiTb AOCTATOYHO HU3KOW, YTOObI
KOHLIEHTpaLua pPacTBOPEHHOIO KUCMOPOAA, HA YPOBHE He MeHee 60 % OT HacbiweHus, morna ObiTb
nogaepxaHa 6e3 aspuposaHus. [ns NPOTOYHOrO TECTA PEKOMEHAYIOT YPOBEHb 3arpy3ku He 6onee 0,5 r/n B
24 yaca u He Gonee 5 r/n pacreBopa [2].

7.3 CBeT 1 Temneparypa

doTonepuog u Temneparypa BOAbl AOSMKHbI COOTBETCTBOBaTH TpeGOBaHWUAM coaepXaHus BUAOB
(cM. npunoxenus b u B).

7.4 UcnbiTaTenbHble KOHLEHTpauumn

7.4.1 OBGbIYHO rOTOBAT NSATb KOHLIEHTPALMM UCMLITAaTENBHOTO BELWECTBA, C KPATHOCTLIO pa3baBneHus
3,2. Kpusas, cessbiBatowasa LC50 ¢ nepmogom BO3AEHCTBUS B OCTPOM SKCNEPUMEHTE, AOSMKHA NOMOYb Npu
BbIGOpe [Amana3oHa UCMbITATENbHLIX KOHUEHTpauwii. UCnonb3oBaHME MeHbLue NATM  KOHUEHTpauun,
Hanpumep, B TeCTe Ha npeAenbHOe coaepxaHwe u 6onee y3KkOM MWHTepBarne KOHLEHTpauuu, MOryTt
NPUMEHSITbCS B HEKOTOpPbIX 06CTOATENbCTBAX. ECANM MCNONbL3yeTCs MEHbLUE NATW KOHLEHTpAaUMIA, A0IDkHA
ObITb NPOBEeAEHa NpoBepka. KOHUeHTpauuu BeWeCTBa Bbiwe AeBAHOCTA LwecTtudacosoro LC50 unu 100 mr/n
He NpuMeHaeTCA. BellecTBa He AOSMKHBI TECTUPOBATLCA BhILLE UX NpeAena pacTBOPUMOCTU B BOAE.

7.4.2 Korga ucnonb3ylTCA cpeacTsa MNOBbILWEHUA pacTtBOpUMOCTU (NYHKT 6.6.1), kOHeuHas
KOHLIEHTpauusa BCMOMOraTenbHOro BELLECTBA B TECTOBOM akBapuyme He AofkHa ObiTb Gonbwe, yem 0,1
MI/N, U AOoMmKHA BbITh 0AMHAKOBOW BO BCEX aKBapuymax.

7.5 KOHTpOrbHbIe rpynnbl

OauH KOHTpONnb ¢ pasbaBnsioLlleit BoAoOM (KenaTtenbHO B ABYX MOBTOPHOCTAX), a TaKXe, €Ccnu
HeobxoaAWMO, OAMH KOHTPONb BELUECTBOM, MOBLILLAIOLMM pacTBOpeHue, AomkeH Obitb AoGaBneH K
TECTOBOMY pagy.

7.6 HYacToTa aHanMTUYECKUX ONpeaeneHnini U usmMepeHun

7.6.1 Bo Bpems uCnbITaHWUA KOHLEHTpaUuu UCNbITAaTENbHOMO BELLECTBA pacnpeaensioT paBHOMEPHO
(nyHkT 7.6.2, n.7.6.3).

7.6.2 B nonycratuyeckOM TecCTe, r4e KOHLEHTpauua WUCMbITaTernbHOro BELLECTBA, Kak OXuAaaloT,
ocTaeTcs B npegenax + 20 % oT HomuHana (To ecTb B npeaenax gnanasoHa ot 80 % 40 120 % (NyHKT 4.1,
n.6.6.2); pPekOMEHAYIOT aHanuanpoBaTb, Kak MWHUMYM Camble BbICOKME WU Cambleé HU3KME TECTOBbIE
KOHL@HTpauum, cpasy rnocre npuroToBNEHWsA M HENOCPEACTBEHHO nepes 0GHOBMEHWEM TPWXKAbl, OCTaBMAS
paBHble NPOMEXYTKU Mexay aHanusaMmu (TO eCTb UCCReaOoBaHMs AOMKHbI OblTb caenaHbl Ha BbIGOpKe M3
TOr0O K& CamMOro CBEXEMNpUroTOBMEHHOro pacreopa). B cnyvae, ecnum KOHUEHTpauus TeCTUPYEMOro
BELUECTBA He ocTaeTcs B npeaenax + 20 % oT HOMMHana (Ha OCHOBE AaHHbIX O CTabUNbHOCTU BELUEeCTBa),
HeobBX0AMMO aHanu3upoBaTb BCE TECTUPYEMbIE KOHUEHTpauuMu NOCne MNpUroTOBNEHUA W nepefd
OGHOBMNEHNEM B TOM e camoM pexume (N0 KpavHen mepe, Tpu pasa). OnpeaeneHue TeCcTUPyEMbIX
KOHLEHTpauuii BewlecTBa neped OOHOBMEHWEM AOMKHO ObiTb BLIMOMIHEHO AMNS KaXQOro cocyaa Kaxaom
TECTUPYEMOWN KOHUEHTpauuu. OnpeaeneHus AO0MkHbl ObiTb CAEnaHbl HE pexe, Yem pa3 B CeMb AHEiA.
PekomeHayeTCA OCHOBbIBaTb pe3ynbTaTbl HA B3BELUEHHbIX KOHUEHTpauuax. OAaHako, ecnm BO3MOXHO
NPOAEMOHCTPUPOBATL, YTO KOHLEHTPaLUA TECTMPYEMOro BELLeCTBa B pacTBOpEe ocTasanach B npejenax t
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20 % OT HOMWMHanNa WnuM B3BELUEHHOW Ha4vanbHOW KOHUEHTpauuu B TEYEHUWU BCEro TecCTa, AaHHble MOryT
ObITb OCHOBaHbl HA HOMWUHANE UKW U3MEPEHHOM Ha4YanbHOM 3Ha4YeHUW.

7.6.3 Ons [MHaMM4YECKOro TecTa MPUMEHSAOT TaKOM e BblOOPOYHBIA pPexuM, 4TO U Ans
NonycTaTU4ecKkoro Tecrta (HO U3MepPEHne CTapbix PacTBOPOB HE NPUMEHUMO B 9TOM crnyyae). OaHako, ecnu
NPOAOIMKATENIBHOCTb UCMbITAHWA COCTaBnsAeT OonbLUe CeMU AHEN, enaTenbHO YBENUYUTL YNCIO aHanus3oB
B TEYEHUe NepBoV Heaenu (Hanpumep, TPU CepUU U3MEPEHU), YTOObI rapaHTUPOBATb, YTO UCMLITATENbHbIE
KOHLIEHTPaLMUM HaXoaAaTCa B CTabUNbHOM COCTOSHUM.

7.6.4 Bo3amMOXHO noTpebyerca UuUeHTpudyrupoBaHue wunu unbTpoBaHue (Hanpumep, C
ucnono3osanmem 0,45 MM unbTpa). OgHaKO, HU LEHTpUdyrMpoBaHue, HU UNbTpauua He Bcerga
oTaensoT GMOAOCTYNHYIO pakuuio TECTUPYEMOrO BeELUEeCTBa, B 9TOM Cllydae MOXeT notpeboBaTbecs
o4yucTKa

7.6.5 Bo Bpemsi TecTa PaCcTBOPEHHLIN KMCNOPOA U TEMNEPATYpa AOMKHbI ObiTk U3MEPEHbI BO BCEX
cocyaax. ObLuas XeCcTKOCTb U MUHEpanu3aums (ecrnv NPUMEHUMO) AOSDKHbI ObITb U3MEPEHbI B KOHTPOMbHbLIX
rpynnax u O4HOM COCyA€e C CaMOMW BbICOKOW KOHLEHTpauuen. PacTBOPEHHbIW Kucnopoa U MuHepanusauus
OOMKHbl ObITb M3MEpeHbl TpW pa3a — B Hadvane, B CepeaWHe M KOHUE Tecta. B nomnycraTu4eckom
3KCNEepMMEHTE PEKOMEHAYETCH U3MEPSATb PACTBOPEHHbIN KUCnopoa Bonee yacto, NPeAnouTUTENbHO nNepes
U nocne Kagoro oBHOBNEHUs, UNu, Mo KpanHen Mepe OAuH pa3 B Heaenio. XKecTkocTb AOMKHA ObiTb
n3aMepeHa oauH pas. TemnepaTypa AOMKHA M3MEPATbLCH E€XEeAHEBHO U >KenaTenbHO HenpepbiBHO, MO
KpariHen mepe, B O4HOM UCMbITATENbHOM cocyae.

7.7 HabnwogeHuunsa

7.7.1 Cragus aMOpUOHAmNbLHOrO pa3sBUTUSA: 3apobllueBas cTagusa (TO eCcTb CTaaus racTpynbl)
BHayane BO34EWCTBUA TECTUPYEMOro BellecTBa AOMKHA ObiTb YCTAHOBMEHa HACTOMNbKO TOYHO HACKOMbLKO
3TO BO3MOXHO. 3TO MOXET ObITb CAENAHO C MOMOLLbIO NPeACTaBUTENbHON BbIGOPKN UKPbI COOTBETCTBEHHbIM
06pa3omM COXpPaHEHHOM M OYULLEHHOW. OnucaHue U UNMICTpauuM 3apoAbllLeBLIX CTaAui B nuteparype
MOXHO HanTu B [2], [5], [10], [11].

7.7.2 BbiBeAeHME U BbDKMBaAHUE: HAOMIOAEHNA OTHOCUTENbLHO BbIBEAEHUSI U BbDKMBAHWA [OIDKHBI
ObITb CAenaHbl, No KpaiHei Mepe, oAWH pa3 B A€Hb W KONMMYECTBEHHO 3aperucTpupoBaHbl. XKenarenbHo
aenaTb bonee yactole HAbNOAEHNUA B Havane UcnbiTaHui (Hanpumep, kaxablie 30 MUHYT B TEYEHUE NepBbIX
TPEX 4acoB), B HEKOTOPbLIX Cry4yasix BbDKMBAHWE MOXET B Oonblued CTeneHu OTHOCUTBCA TONBKO K
KONMM4YeCTBY CMEepTENbHbIX CrlyyaeB (Hanpumep, Koraa ectb OCTPbIM TOKcHuyeckuin acpdekt). Meprsble
9MOPMOHBI U NUYUHKU AOIDKHBbI YyAANATLCA NpU 0GHApyXXeHUM, Tak Kak OHU MOTyT ObiCTpo pasnaraTtbca. C
0COBON OCTOPOXHOCTbIO crieAyeT yAanATb MepTBbix 0cobeli, crapascb He nOoBpeauTb coceaHue
WKPUHKN/MIMYUHKU, KOTOPbIE SIBASIIOTCA YPE3BLIYANHO HEXHBLIMU N YYBCTBUTENbHLIMU.

Kputepum ans kOHCTaTauMm CMEpPTU U3MEHSIIOTCSI COOTBETCTBEHHO OT CTaAUMN XXUSHEHHOIO LIMKNA:

- AN UKPbl: OCOOEHHO B PaHHUX CTaausix, NOMyTHEHWE W U3MEHEHUA B okpacke (nobeneHue),
BbI3BaHHbIE KoarynsiuMen n/unu ocaxxaeHnem 6enka;

- Ansi 9MOPUOHOB: OTCYTCTBUE ABWXEHUS Tena W/mnu OTCYTCTBUE CEepAeYHOro COKpaLeHUs U/umm
M3MEHEHWe LIBETA Y HEKOTOPbIX BUAOB, SMOPUOHBLI KOTOPLIX SIBASAKOTCA 0ObIMHO NPO3PAYHBLIMU;

- ANS NUYUHOK: HENOZABWXHOCTb W/MNW OTCYTCTBUE AbIXaTEMbHOrO ABWXEHUS, W/MMnM OTCYTCTBME
cepaeyHoe cokpaileHue, u/unu 6enoe Henpo3pavyHoe OKpaLUMBaHUE LEHTPanbHON HEPBHOW CUCTEMBI, W/UIKn
OTCYTCTBME peakuum Ha MexaHU4Yeckne pasgpaxuTeny.

7.7.3 Maronormyeckue peakuyun: KONMUYECTBO NUYMHOK C aedopmauuen Tena wu/unu
MUIMEHTUPOBAHMEM HAa CTaAMM NOTMOWEHUA >KENTOYHOrO MeLka AOMKHO ObiTb 3aperucTpupoBaHO B
afieKBaTHbIX WHTEpPBanax B 3aBUCUMOCTU OT NPOAOIDKUTENbHOCTU WUCMBLITAHUSA M NOAPOOHO OMMCaHbI.
CnepyeT OTMETUTb, YTO NATONOrM4eCckne 3MOPUOHBI U JIMYUHKN BCTPEYAIOTCA B €CTECTBEHHbIX YCMOBUSIX U
MOTYT COCTaBMSATb HECKONBLKO MPOLEHTOB B KOHTPOME ANSi HEKOTOPbIX BMAOB. lMaTtonornyeckue >UBOTHbIE
AOIDKHBI ObITh yAaneHbl U3 UCMbITAaTENbHOro cocyaa.

774 Maronoruyeckoe noseaeHue: paccTpoicTBa, Hanpumep, rMnepBeHTUNAUuA,
HEeKOOpAMHMpYEMOE NaBaHue, aTMNMUYHAA HeNOABUXKHOCTL J0JKHA ObiTb 3aperncTpupoBaHa B agekBaTHbIX
MHTEpBanax B 3aBUCMMOCTU OT NPOAOMKUTENBHOCTM MCMbITaHUA. 3T 3dbekTbl, XOTA U TpyaHewn
onpeaenuTb KONWYECTBEHHO, €CnKu HAbnIoAaloTCsl, MOFYT MOMOYb B WHTEPNpeTauuu AaHHbiX, TO €CTb
npefocTaBnsioT MHopMaumio o cnocobe TOKCMYECKoro AeCTBUA BELLECTBA.

7.7.5 inuHa: B KOHUE TecTa pekoMeHAyeTCsl M3MepeHne UHAUBMAYanbHbIX ANUH; CTaHAApTHaA, A0
XBOCTa MMM NOMHAasi ANWHA; ecnu, HabniopaeTcs THUEHUE UMM 3PO3UA XBOCTOBONO NMABHMUKA, AOMKEH
MCNOMNb30BaTbCA CTAHAAPTHLIN METOo4 U3MepeHus AnuHbl. B xopowo nposegeHHOM TecTe, k03dhuumueHt
Bapuauuu AnuUHbl B KOHTPOMBLHBIX FPyNnax AomkeH Obitb MeHee 20 %.

7.7.6 BecC: B KOHLIE UCMbITAHWUS MOTYT ObITb MU3MEPEHBbI HAUBUAYaNbHBIE BECa; Cyxoi BeC (24 yaca
npu 60 °C) unu, NnpeanovTUTENbLHO, CbIPOW BEC. B xopoLio npoBegeHHOM TecTe, KO3(hUUUEHT Bapuauuu
BeCa B KOHTPONbHbLIX rpynnax A0mkeH 6biTb MeHee 20 %.

5
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7.7.7 HabmiogeHusa 3aKkaH4MBaIOTCA HEKOTOPLIMU UMM BCEMU YKA3AHHBIMU HWXKE [aHHbLIMK
JOCTYMHbIMMW ANA CTATUCTMYECKOro aHanu3a:

- HaKonmneHHast CMepTHOCTb;

- KONMY€CTBO 3[J0POBLIX JIMYMHOK B KOHLIE TECTA;

- BpEMs Hayana u koHua BbiBegeHus (TO ecTb 90 % BbIBEAEHUA B KAXKAOW NOBTOPHOCTH);

- KONMUYECTBO NUYMHOK, BbUTYMISAIOLMXCA KAXKAbIA AEHDb;

- AANMHA (M BEC) BbDKUBLLKMX XXMBOTHBIX B KOHLIE UCTILITAHUS;

- KONMY€ECTBO NINYNHOK C NATONOrMYECKUMMN OTKNOHEHUSIMM;

- KONMMYECTBO NUYUHOK C NATONOTMYECKUM NOBEAEHUEM.

8 [laHHbIe u oTueT

8.1 O6paboTKa pe3ynbTaToOB

8.1.1 Heobxoammo, 4TobbI cTaTUCTUYECKas 0b6paboTka COOTBETCTBOBANU TPEGOBAHUSIM HACTOALLETO
cTaHzapTa u yuuTbiBana BO3MOXHbIe U3MEHEHUS1 B MPOBEAEHUN TeCTa, HaNpUMep, B KONUYECTBE TECTOBLIX
eMKOCTel, KOMMyecTBe WCCNeaoBaHHbIX KOHUEHTpauun, HavyanbHOM KONWYECTBE ONNOAOTBOPEHHbIX
UKPUHOK. BCe napameTpbl A0MKHbI UMEThL Ppa3MepPHOCTb. BBUAY BO3MOXHOCTM BbiGOpa B NpoBeAeHUN TeCTa,
KOHKPETHbIE CTaTUCTUYECKME NPOLEAYPhI 30€Ch HE AaHbl.

8.1.2 Ecnu pomxkHbl GbiTe oueHeHbl LOEC/NOECS, ans ux ycTaHOBREeHUA Heo6XoauMO NpoBECTy
JUCMEPCUOHHBIN aHanuM3 UCMNOMb30BaHWUA Mpoueaypbl Tabnuubl CONPsHKEHHOCTU Npu3HakoB unu (ANOVA)
ANS KaXKO0ro MHOXECTBA NOBTOPHOCTEN. YT0ObI CaenaTe MHOXXECTBEHHOE CPABHEHME MexXay pe3ynbTatamu
WUHAWBUAYAMNbHbLIX KOHUEHTPaAUMin N0 CPaBHEHWUID C KOHTPOMbHbIMU rpynnamv NpPuU3HaH nofe3HbiM MeToA
OanHeta (Dunnett) [12],[13]. Opyrue nonesHble npumepbl Takke aoctynHbl [14],[15]). Paamep addexra,
noaaawowmiica obHapyxeHuto ¢ ucrnons3oaHnem ANOVA, unu apyrue npoueaypbl (TO €CTb cuna Tecra),
JOMmkeH ObiTb BblUMCNEHbI U COODOLIEHbl. HY)XKHO OTMETUTb, UTO He BCEe HaONIOAeHUsA, NepeuYncrnieHHblie B
nyHkTe 8.7.7 ABNAIOTCA NOAXOAALMMU ANA ctaTtucTudeckoro aHanu3a ANOVA. Hanpumep, HakonneHHas
CMEpPTHOCTb UM KONMUYECTBO 3[0POBbLIX NIMMMHOK B KOHLE WCMbLITAHWMSA MOFYT ObiTb NpOaHanuM3upoBaHbl C
NOMOLLLIO METOAA NPOOUT aHanu3a (aHanu3a BEpOATHOCTEN).

8.1.3 Ecnu pomkHbl ObITb oueHeHbl LC/ECxs, cootBeTcTBylOWAA KpuBas(ble), Takas, Kak
NOTMCTMYECKasA KpUBAs, 4OSKHA ObITb NPUCNOCOBEHa K NONYYEHHbIM AAHHLIM, C MOMOLLbIO CTAaTUCTUYECKUX
METOJOB, TakuX, KAK METOA HaUMEHbLUMX KBaApaTOB UMM METOA HENMHENHbIX HaUMEHbLUUX KBaapaToB.
KpuBasi(ble) gomkHa napameTpupoBaThes Tak, uTobbl Heobxoaumbie LC/ECx u ero craHgaptHas owmbka
ObINU OLEHEHbl HEeMOCPeACTBEHHO. 3TO 3HAYMTENBHO YMEHbLUUT BENUYMHY JOBEPUTENbHLIX MHTEPBANOB
Bokpyr LC/ECx. Ecnu HeT Cepbe3HbIX NMpuuMH, YT0Obl NpeanoYecTb Apyrue ypoBHU 3HAYMMOCTH, AOSMKHA
ObITb yKasaHa ABYCTOPOHHSA 95 % [O0CTOBEPHOCTb. AAanTupyiollas npoueaypa AofmkHa o6GecneynTb
cpeacTea AnsA Takon oueHku. MoryT ncnonb3oBarbcsi rpadmyeckue MeToAbl AN Toro, YTobbl aganTuposarb
KpuBble. PerpeccmMoHHbIin aHanu3 noagxoauT Anst Bcex HabnioaeHun, NnepeyncneHHbIX B NyHkTe 8.7.7.

8.2 NHTepnpeTauus pe3ynbLTaToB

PesynbTaThl JOMKHLI MHTEPNPETUPOBATLCA C OCTOPOXHOCTLIO, €CMU YCTAHOBMEHHbIE TOKCUYHbIE
KOHLIEHTpaLuM TEeCTOBbIX PAaCTBOPOB HAXOASATCA HA YPOBHSX OKOMO npejaena u4yBCTBUTENbHOCTU
aHanuTM4Yeckoro metoaa. MHTepnpetaumio pesynbTaToB Ans KOHLUEHTPAaLUMi Bbilue pacTBOPUMOCTU B BOAE
TECTUPYEMOTO BELLECTBA TaKke creayeT Aenarb OCTOPOXHO.

8.3 MpoTokon ucnbiTaHuA

MpoTOKON MCNLITAHWA AOMKEH BKIIOYATh CNeayioLLyo MHGOPMaLMIO:

8.3.1 TecTtupyemoe BeLLECTBO:

- thusnyeckas npupoaa n COOTBETCTBYIOLLME (PU3UKO-XUMUYECKME CBOWCTBA;

- JAaHHbIE O XUMMYECKOW uAeHTUUMKALMKU, BKIIOYaAs YUCTOTY M aHanNUTMYECKuW MeToa Ans
onpeaeneHns BewecTs, eCnM NPUMEHUMO.

8.3.2 MNoaonbiTHLIE BUAbI:

- Hay4yHOe HasBaHue, nopoga, KONMYEeCTBO POAUTENBLCKMX Ocoben (TO €CTb CKOMbKO CamokK
BbIMETaNM Heob6x0ANMOE KONMMYECTBO UKPbl B TECTE), UCTOUHUK U MeToA cOopa onnoaoTBOPEHHON MKPbI U
nocneayiowme MaHunynaumn.

8.3.3 Ycnoeua akcnepumMeHTa:

- UCMONb30BAHHAS UCMbITaTENbHAaA npoueaypa (Hanpumep, NONYCTAaTUYECKUIA UMM AUHAMUYECKUNA,
Bpemsi OT ONOAOTBOPEHUA A0 HaYana UCNbITaHUIA, 3arpy3ka, u T.4.);

- choTonepuoa(bl);

- Au3aiiH Tecta (Hanpumep, KONMMYECTBO MCMLITATENBLHbLIX KamMep W pennukauiini, Konu4ecTso
3MOPMOHOB B NOBTOPHOCTU);

6
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- METOA NOArOTOBKM OCHOBHbLIX PACTBOPOB M 4vacTtota OOHOBNEHWs (BELLECTBA, MOBLILLAIOLLME
pacTBOPUMOCTb, U UX KOHLEHTPAaLMSA AOIMKHbI ObITb NPUBEAEHLI, €CNU UCMONL3YIOTCS);

- HOMMHambHble TECTOBble KOHLEHTpauuu, B3BELUEHHble 3HadeHusi, obopyaoBaHue AN
B3BELUMBAHUS U BENWYMHA OTKIOHEHUS B TECTOBOW EMKOCTM W MEeTOAbl, KOTOPbIMM Obina AOCTUrHYTa
Tpebyemas TOMHOCTb M, ECMU TECTUPYEMOE BELLECTBO PACTBOPUMO B BOAE B BONee HU3KUX KOHLIEHTpaLMSX,
[0Ka3aTenbCTBa, YTO MU3MEPEHNSA OTHOCATCH K TECTOBbIM KOHLIEHTPAaUMSAM BeLLeCTBa B PACTBOPE;

- 0CcOBeHHOCTM pa3baBnsAoLWen BOAbl: XXECTKOCTb, TEMMepaTypa, KOHLUEHTpauua PacTBOPEHHOIO
Kucrnopoaa, ypoBHM OCTATOMHOMO Xropa (eCnu M3MeEpPANNUCh), MOSHbIA OPraHNYECKUii yrnepoa, B3BELUEeHHbIe
BELLECTBA, MUHepanu3auusa cpeabl (ecnu uamepsinach) u nobbie Apyrue CAenaHHble U3MEepPEHUS;

- KayecTBO BOAbl B nNpejenax TECTOBOW EMKOCTM, XECTKOCTb, TemnepaTtypa W KOHUEHTpauus
pacTBOPEHHOr0 KUcrnopoaa.

8.3.4 PesynbTtarhl:

- pesynbTaThl NOObLIX NPeABaAPUTENBHBLIX UCCNEAOBAHUIA CTAOUNBHOCTU UCTILITATENBHOIO BELLECTBA;

- [JoKasaTenbCTBa, UTO KOHTPOMbHbIE T[PYMMbl COOTBETCTBYIOT CTaHAApPTy BbDKMBAEMOCTU
NnoAOMNbITHLIX BUAOB (MpunoxeHus b u B);

- JaHHble no neTanbHOCTU/BbIXKMBAHUIO 3MOpnoHOB ] MUYMHOK, ] obLasn
CMEPTHOCTL/BbDKUBAEMOCTb;

- I€Hb W KONNYECTBO BbINYMMEHHbIX UKPUHOK;

- AaHHbIE MO AnnHe (M BECY);

- naeHTMdmkaumna u onucaHne MopdoNorMieckux NaTonornin, ecnu UMEKOTCS;

- uaeHTUdUKaLMsa U onucaHne NoBeJeHYECKUX OTKIOHEeHUI, eCnu UMETCS;

- CTaTUCTUYECKUI aHanu3 n o6paboTka AaHHbIX;

- ANS UCMbITAHUIA, NpPOaHanNU3MpoOBaHHbIX C nomMouwpblo ANOVA, HaumeHbllas Habnwogaemasi
KoHueHTpauua acpdekra (LOEC) npu p=0,05 u HeacbhekTuBHaga Habnogaemas koHueHTpauus (NOEC) ana
KaXcaok OLEHEHHOW peakuuu, BKIIOYasA ONUCaHWE UCNOMb3yeMblX CTAaTUCTMYECKMX npoueayp u
J0oKasaTenbCTBa, YTo BenMuMHa adpdekta MoOXeT ObiTb 0OHaPYKeHa;

- Ana TecTta, MNpPOaHanM3MpoBaHHOTO C MNOMOLULIO pPerpeccMoHHoro adamnums3a, LC/ECx u
JOBepuTEnNbHBIE UWHTEpBanbl, a TaKke rpaduk aganTMPOBAHHOW MOAENnW WCMOoNnb3yemon Ansa ee
BbIYMCIEHUS;

- 06bsACHEeHMe nMobOoro OTKNOHEHUS OT CTaHaapTa.

Tabnuuya 1A —Buabl peKOMEHAOBAHHbIE ANS TeCTa
[pecHoBOAHLIE

PagyxHasa dopenb Oncorhynchus mykiss [9],[16]

Hanuno pepuo Brachydanio rerio [7],[17],[18]

Kapn Cyprinus carpio [8], [19]

AnoHckan mepaka Oryzias latipes [20],[21]
TynoTtoronossbin ranbaH Pimephales promelas [8], [22]

Tabnuuya 1B - lMNpumepbl gpyrMx XOpoLO OMUCaHHLIX BMAOB, KOTOpLIE Takke MOryT ObiTb
UCMNONb30BaHbI B 3TOM TECTE.

IMpecHOBOAHLIE Mopckue

30n0TOI Kapachb Mennguns Menidia peninsulae

Carassius auratus Cenbab Clupea harengus

ConHeyHuk Lepomis macrochirus TpeckaGadusmorhua
Kapno3ybukCyprinodonvariegatus
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MpunoxeHue A
(pekomeHayemoe)

PykoBoacTBO N0 NpoBeAeHUIO UCTIbITAHUSA HA TOKCUYHOCTb Ha 3MOpUOHax u
nuyuHkax daHuo Pepuo (Brachydanio rerio)

A.1 BBegeHune

A.1.1 Danno Pepuo oGutaer B paitoHe Kopomanaenbckoro noGepexbs Muauu, roe Hacenset
NOTOKM C BbICTPbIM TE4EHNEM. ITO — 0ObIYHAA akBapuyMHas pbibka CEeMencTBa KapnoBbiX, U MHPOPMAaLMSA O
MEeToJax ee COoAepXaHus U pas3BedeHuss MOoxeT ObiTb HalgeHa B CTaHAapTHbIX CrpaBOYHMKAX MO
Tponu4yeckum poidam. Ee Guonorms u mcnonb3osaHue B UCCrefoBaHUMK pbiBOBOACTBA ObINIO PacCMOTPEHO
Laale [1].

A.1.2 Poiba peako npesblwaetr 45 MM B ANWHY. Teno SABNSeTCs LUIMUHAPUYECKUM C CEMbIO —
BOCEMbIO TEMHO—CUHUMWU TOPU3OHTANbHLIMU CepebpUCTbIMW NOMocaMn. 3TWU MNOMOCLI COEAUHAIOTCA C
XBOCTOBbIMW W aHarbHbIMU MnaBHUKaMKU. CnuHa SBNSETCA KOPUYHEBO—3eNneHon. Camubl MEHbLUE CaMOK.
Camku Bonee ceTnbie 1 OPIOLLKO YBENMYEHO, 0COBEHHO nepesa HepPeCToM.

A.1.3 B3spocnble pbibbl B COCTOSAHUM BbIHECTUM OonblLuMe kKonebaHus TemnepaTypbl U XKECTKOCTHU.
OgaHako, 4ToObl MONyYnTE 340POBbLIX PblG, KOTOPbIE NPOU3BOAST UKPY XOPOLLErO KayecTBa, AOJDKHbI ObiTh
€037 aHbl ONTUMarbHbIE YCIOBUS.

A.1.4 Bo Bpems HepecTa camubl NPECrneayoT u NPUXMMAalOT caMKy, Bbl4aBnuBas u onfnogoTBOPSAs
ukpy. Mpo3payHble U HENWNKME WMKPWUHKM NajatloT Ha AHO, TA€ OHU MOryT OblTb CbeAeHbl POoAUTENAMM.
Hepect ceasaH ¢ ocseLyeHneM. O6bIYHO OH MPOMCXOAUT B NEPBLIE YacChl NOCHE paccBeTa.

A.1.5 Camka MOXeET NPOM3BOAUTb HECKOSNLKO COTEH UKPUHOK B HEAENbHbIE MHTEPBANbI.

A.2 YcnoBusa cogepxaHus poauTeribCKUX ocobei, paseeaeHue U cTaaum pa3BUTUA

A.2.1 Bbibepute HeOOGXOAMMOE KONMMYECTBO 340POBOM pbiObl M cogepxuTe ee B MOAXOAALLMX
yCrnoBusix (Hanpumep, Kak ykasaHo B MPUIOXeHuM 5) B TeyeHue, Mo KpaiHei mepe, ABYX Heaenb A0
HaMEe4YeHHOro Hepecta. Pbibe HyXHO f[aTb OTHEepecTUTLCA, MO KpalHel Mepe, OAMH pa3 nepeq
MCMONb30BaHWUEM UKPbLI B TECTE. MNOTHOCTL NOCaaKu puib B TEYEHUE STOTO NEPUOAA HE AOIDKHA MPEBLILLATL
0AMH rpaMm pbiBbl HA NUTP. PerynsapHas nogmeHa BOAbl UM UCMONb30BaHWE CUCTEMbI (OMNbTPaLUK aenaet
BO3MOXHbIM Bonee BbICOKYIO MIOTHOCTL Nocazku. Temnepatypa B HEpPeCcTOBUKaX AOMKHA NOAAEPKUBATLCA
paBHOn (25 + 2) °C. PbIOy HyXHO AepxaTb Ha pasHOOOpa3HOW AMeTe, KOTOpas MOXET COCTOATb M3,
HanpuMep, KOMMEPYECKOro Cyxoro KOpMma, >XMBbIX, HEAaBHO BbiBEAEHHbIX, Artemia, xupoHoMua, AadHUN,
Myu4HbIX YyepBei (Enchytraeidae).

A.2.2 [Ise npoueaypbl OMUCLIBAIOT HWKE B OOLMX YepTax, Kak Ha NpaKTUKE MONy4uTb 340POBYIO
OonnoAOTBOPEHHYIO UKPY ANS TecTa:

- 8 camok u 16 caMU0B NOMELLAIOTCA B NATUAECATU NUTPOBLIN akBapuym ¢ pasbasnsiowiein BoAON,
9KpaHUPOBAHHLIN OT MPAMOrO CBETa M OCTaBNAIOT B MakCMManbHOM MOKOe, No KpawWHen mepe, 48 4acos.
HepecToBbIii NOTOK MOMELLAIOT HA AHO aKBapuWyMa 3a [1eHb nepej Havanom Hepecra. HepecroBas Tapenka
npeacraensieT cobol pamky (MMEeKCUrnaccoByl0 UMM M3 APYroro noagxoasiwero marepuana) ot 5 4o 7 cm
BbICOTOWN C NPUCOEUHEHHON CBEPXY CETKOW C a4erikamu oT 2 4o 5 mm, n o1 10 g0 30 MKM TOHKOW CETKON B
ocHOBaHWUW. MHOrMe «HepecToBbI€ KYCTbl», COCTOSAAT U3 HEKPYHEHON HEWNMOHOBOMW BEPEBKU, MPUCOEANHEHHON
K KPYNHOSYEUCTON ceTu. [ocne Toro, Kak pbidbl BbIAEPXMUBAIOTCA B TEMHOTE B Te4eHue 12 4yacoB, BKNIOYAIOT
cnabbiii CBET, KOTOPbIA MHULMUPYET HepecT. Cnycrs ABa — 4eTbipe 4vaca NOCre Hepecrta, HepecTroBasi
Tapernka yaanseTca u ukpa cobupaerca. HepecroBas Tapenka npegorTepawaeT noegaHue UKpbl ppilbamu u B
TO e Bpems obneryaet cbop. 'pynna pbiObl AOMMKHA OTHEPECTUTLCA, NO KpalHel mepe, OAMH pa3 nepeq
TEM, KaK UCnonb30oBaTb UKPY B TECTE.

- MaTb — pecATb caMLOB M CamMOK OTCa)>MBAIOT OTAENbLHO, MO KpaWHen Mepe, 3a ABe Heaenu A0
HaME4YeHHOro Hepecra. Yepes nATb — AecaTb AHeN OpIOWHbIE NOMOCTU CaMOK YBENWYaTCs M CTaHyT
3aMeTHbl nonoeble Byropku. Y camuoB Oyropku OyayT He3aMeTHbl. Hepecr BbIMONHSAETCS B HEPECTOBbIE
noTkM (KaKk OMMCaHo BbilLe). AKBapuyMm 3anosfHAIOT BOAONW pa3baBfieHus, Tak, YtoObl BbicOTa BOAbl Obina
BbILLE HEPECTOBOW Tapemnku Ha nATb — AEeCATb CaHTUMETPoB. OfHY CaMKy M [ByX CaMLIOB OTCa>XMBAIOT B
HEepecTOoBbLIN aKkBapuyM 3a IeHb nepej HepecToM. TemnepaTtypy BoAbl NOCTENEHHO YBENUUMBAIOT HA rpajyc
BblLLE TeMmnepaTtypbl coAepxaHus. BbIkniovaloT cBeT M akBapuym OCTaBngiOT B MakCUManbHOM MOKOe.
YTpOM BKMIOYAIOT cnabbiii CBET, KOTOPbIA MHULIMUPYET HepecT. Yepes ABa — yeTbipe yaca pblb yaansior, a
ukpy cobupaiotr. Ecnu Heobxoaumbl GonbLUME KONUYECTBA WKPbI, YeM MOXET [AaTb OfHA CaMKka, MOXHO
YCTaHOBUTb  MaparnsenbHO HECKONbKO  HEepecTOBbIX aksapuymoB. [enaloT 3anucb  YCMELWHOro
BOCNPOU3BOACTBA WHAMBMAYanbHbIX CAMOK Mepea TecToM (pasmep Hepecta M KayecrBO), CamblX
NNoAOBUTLIX CAMOK OTOMPAIOT AN PA3MHOXEHUS.
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A.2.3 Vkpy nepeHocAT B TECTOBbIN COCYA C MOMOLLBIO CTEKIISTHHON TPYOKU (BHYTPEHHUII AMaMeTp He
MeHble 4 MM). KonmyecTtBo BOAbl, 3aXBAYEHHON C WMKPWUHKON NPU MEPEHOCE AOMKHO OblTb, KAK MOXHO
MeHbLUe. Nkpa Taxkenee BoAbl U BbinuBaeTcsa u3 Tpyoku. CrnegyeT cobniogaTb OCTOPOXKHOCTL NPU NEPEHOCE,
yToObl NPEfOTBPATUTL KOHTAKT MKPUHKM (M MIMYUHKM) C  BO3AYXOM. [OMKHO OblTb BbIMOIHEHO
MUKPOCKOMWUYECKOE UCCrneaoBaHue BblIOOPKU(OK), YTOBObI rapaHTMpoBaTb OTCYTCTBUE HEPABHOMEPHOCTU B
nepBbIX cTaguax pasputua. esmHdekuma ukpbl HegonycTuma.

A.2.4 CMepTHOCTb MKPbl MakcumarbHa B TeYyeHue nepsBbiX 24 4acoB MOCMEe ONf040TBOPEHUN. B
TeYyeHue 3TOro nepuoga 4acrto HabngawT CMepTHOCTL OT 5 % A0 40 %. Mkpa normbaet B pesynbraTe
Heyaa4yHoro OonnoAOTBOPEHUS WUNKU OTCYTCTBUA pasBuTUs. KauyecTBO 3arpy3kum MKpbl 3aBUCUT OT CaMKW,
MOCKONbKY HEKOTOPbIE CaMKM NOCNeA0BaTeNbHO NPOU3BOAST UKPY XOPOLLIEro Ka4yecTsa, a Apyrue HeT. Takke
YPOBEHb Pa3BUTMA U YPOBEHb BbISTYNNEHUS U3MEHSAETCA OT OAHOr0 Hepecrta K Apyromy. BbbkuBaemocTb
YyCNEeLHO OnnoA0TBOPEHHON UKPbl U NIUYMHOK C YKENTOYHbIM MELUKOM 06bIMHO Bbille 90 npoueHToB. Mpu 25
°C NWYMHKK BbINYNASAIOTCA Yepes NAaTb AHEW MOCME OMMOAOTBOPEHUSA, XKENTOUYHLIN MELLOK paccacbiBaeTcd
npubnnU3nMTENbLHO CNYCTA TPUHaAUATb AHEN Nocne onnogoTBOPEHUS.

A.2.5 OmbpuoHanbHoe pa3suTue 6bino xopowo udyveHo Hisaoka u Battle [2]. M3—3a npo3payHocTu
WKPUHOK U MNPEANUYMHOK MOXHO Habnwogatb pasButue pbibbl U Hanuyue TMOPOKOB Pa3BUTUA.
MpubnuanTenbHO 4Yepe3 4YeTbipe Yaca MOCre HepecTa, HeonnoAOTBOPEHHbIE AWLA MOXHO OTMMYUTL OT
ONnoaoTBOPEHHbIX [3]. Ons 9TOro MKpYy M NMYMHKA MOMELaloT B HeOOMbLUOW cocya UM U3yyarT noa
MUKPOCKOMOM.

A.2.6 YcnoBua TeCTUPOBaAHMA, KOTOPble OTHOCATCA K IOBEHUNbHOW CTaguu, MepeyYunucneHsl B
npunoxexnun B. OnTumanbHble 3Ha4YeHusa pH K XeCTKoCcTn BoAbl pasbaBneHusa coctaensiot 7,8 u 250 mr
CaCOs/n COOTBETCTBEHHO.

A.3 BbluucneHua u cratucTuka

Mpeanaraetca ABYXCTyneH4aTbli noaxod. Bo-nepsblX, AaHHbIE MO CMEPTHOCTU, aHOMAarnuu
pa3BUTUSA U BPEMS BbINYMSEHUS aHaNU3npyroT CTaTUCTUYECKU. TOoraa BbiSIBSIEHHbIE KOHLEHTpauumn, KOTopble
HE OKas3bIBalOT HMKaKMX HEGNAronpuAaATHbIX 3¢hbdekToB Ha NobOoI U3 3TUX TPEX NAapaMeTPOB U ANUHA Tena
OLIEHMBAIOT CTaTUCTUYECKU. DTOT MOAXO[ >KEnaTeneH, Tak Kak SJ0BUTOE BELLECTBO MOXET BblGOPOYHO
ybuTb ManbKoB, 3aepXaTb BbINYNIEeHNEe U CTUMYNMPOBATh CEpPbEe3HbIE MOPOKU Pa3BUTUSA, TakuM 06pas3om
NpuBOAA K WCKaXEHWAM napaMetpa AnuHel. Kpome TOro, npumepHO Takoe e KONWYeCTBO pbilbl
usmepsieTca nepea o6paboTKoON, rapaHTUPYs AOCTOBEPHOCTb NOSYYEHHbIX CTaTUCTUYECKUX AaHHbIX.

A.4 Onpepnenenne LC50 N EC50

BbluMcnsioT NPOLEHT BbDKMBLUMX MKPUHOK U FIMYUHOK U KOPPEKTUPYIOT CMEPTHOCTb B KOHTPOSIbHbIX
rpynnax B COOTBETCTBUU C ypaBHeHneM O660T1Ta (Abbott) [4]:

P=100- CTP-mo , (A1)

rae P — oTkoppekTupoBaHHOe BbbkuBaHue, %;

P' —BbbkuBaHue, HabMIOAEMOE Ha TECTUPYEMOIt KOHLIEHTPaLMK, %;

C — BbbkuBaHue B KOHTpone, %.

Ecnu BosmoxkHo, LC50 onpeaenstor noagxoasLimMm METOAOM B KOHLIE UCMbITAHUS.

Ecnu B cTatuctnyeckyto senuuniy EC50 Bknioyator mopponornyeckne pacCTponcTea, XenaTenbHo,
nucnonb3oBaTb PykoBoACTBO Stephan [5].

A.5 Ouenka LOEC U NOEC

Llenbto Tecta Ha 3MOpMOHaAX M MAMYMHKAX SBMSETCA YCTAHOBUTb HAUMEHbLLYIO [AEeNCTBYIOLLYIO
KOHUEHTpauuo, 10 ectb onpeaenntb LOEC. TMo3aToMy AOMXKHbI OblTb MCMNOSb30BAHbI MHOXECTBEHHbIE
npoueaypel cpasHenus [6],[71,[8].[9],[10].
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Tabnuuya 6.1

Mpunoxenue b
(obsa3aTenbHoOe)

Ycnosus TeCTUPOBaHUA, NPOOOCITKUTESNIbHOCTb U YCITOBUA BbIXKWBAae€MOCTU ANA peKoMeHAyeMbiX BUOOB

102-11G2€ 100

MpoaomKkMTENbHOCTb BbDKkMBaEeMOCTb B
Tecra, AHen KOHTpONe, MUH. %
Buabl Temneparypa,°C | CorneHoctb % doronepuon, Tunnas
SVBHOH Mpenn i@ NPOAOMKUTENBHOCTL TECTA CkopocTb MNocre
BbUTYMIEHMA BbUTYMIIEHUS
[pecHoBOAHbIE
Hanno 25+1 12-16 3-5 8-10 Kak MOXHO paHbLue, cpasy 80 90
Brachydanio rerio nocrne onsoA0TBOPEHUA
(paHHAg cTagua racTpynbl) 40
NATW JHENW nocne
BblynneHuna (8 — 10 gHen)
PaayxHas 101" 09 30-35 25-30 Kak MOXHO paHbLUe, cpasy 66 70
chopernb 1212 MOCIIe OMOAOTBOPEHUS
Oncorhynchus (paHHAs cTagua racTpynsl) 40
mykiss ABajuaTtu gHen nocne
BbinynneHusa (50 — 55 aHen)




OkoH4yaHue Tabnuubl b.1

MpoaonmKUTENLHOCTL BbhknBaemocCThb B
ConeHoctb TecTa, AHEN Tunun4yHas KOHTpOne, MUH. %
Buabl Temneperype, C %o oronepuan NPOAOCIMKUTENBHOCTL TECTA CkopocTs [ocne
OVOpHoH MpearmmHka
BbUTYMNEHWA BbUTYMIEHUA
AnoHckas megaka | 24 £1 " 12-16 8-11 4-8 Kak MOXHO paHblUe, cpasy 80 80
Oryzias latipes 23+22? nocre onnoAoTBOPEHUS
(paHHAS cTagua racTpynbl) 4o
NATU AHEW NoCne BblnynneHus
(13 — 16 gHen)
Tynoronosbii 25+2 16 4-5 5 Kak MOXHO paHbLUe, cpasy 60 70
ranbsH nocne onnoAoT-BOPeHNs
Pimephales (paHHAS cTa-aus ractpynbl)
promelas [0 MATU AHEN nocne
BbinynneHuna (8 — 10 gHen)

1) Ansa 3MOPUOHOB;
2) [Ns NUYUHOK;

a) 3aTeMHeHune ANs TMYMHOK 1 SMEPUOHOB Ha MPOTSHKEHWM 1 HEAENU NOCIE BbINYNAeHUsl, KPOMe Cry4aeB NPOBEpPKU. 3aTEM NPUrNYLIEHHOE OCBELLEHNE HA

NPOTAXXEHUN BCEro TeCTta

L
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Tabnuua B.1

Mpunoxexue B
(o6a3aTenbHoe)
Ycnosua TeCTMPOBaHUA, NPOAOIMKUTENBHOCTL M YCIIOBUA BLDKMBAEMOCTHU ANA APYrUX NPUrogHbIX BUAOB

MNpogomkuTensHOC
Tb TECT (gHEen)

BbpKkMBaeMoCTb B
KOHTpONe, MUH. %

0 o dorore- TunuyHaa NPOAOIMKUTENBHOCTb
Buaei Tevrepenya C | ConeHocs %o pviog S Mpearm Tecra CKOpOCTL Mocrie
nHka BbUTYMNEHMs BbUTYMIeHUs

MMpecHOBOAHbIE
3onoTon Kapacb 24 £ 1 3-4 >4 Kak MOXHO paHbLUe, cpasy nocne - 80
Carassius auratus 0onnogoTBOPEHUs (paHHAS cTagus

ractpynbl) 40 YeTBEPTOro AHs

nocne BblynneHus (7 gHewn)
COnHEeYHUK 211 16 3 >4 Kak MOXXHO paHbLue, cpa3sy nocne - 75
Leopomis onnoaoTBOPEHUs (PaHHAS cTaaus
macrochirus racTpynbl) 4O YETBEPTOro AHA

nocne BolynneHus (7 gHewn)
Mopckue
MeHnungunsa 22 -25 15-22 12 1.5 10 Kak MO>XHO paHbLUe, cpa3y nocne 80 60
Menidia peninsulae OonnoAo0TBOPEHUA (pPaHHASA cTagua

ractpynbl) 40 NATOrO AHA nocne

BbiNnynneHus (6 — 7 gHen)
Cenbab 101 8-15 12 20-25 [(3-5 Kak MOXHO paHbLue, cpady nocne 60 80
Clupea harengus OonnoaoTBOPEHUA (pPaHHASA cTagua

ractpyrnbl) 40 TPETLErO AHA nocne

BblynneHus (23 — 27 gHen)
Tpecka 5+1 5-30 12 14-16 |3-5 Kak MOXHO paHbLue, cpasy nocne 60 80
Gadus morhua onnoaoTBOPEHUA (pPaHHAA cTagua

ractpyrnbl) 40 TPETLErO AHA Nocne

BblnynneHuna (18 gHewn)
Kapno3aybuk 25%2 15-30 12 - - Kak MOXHO paHbLue, cpa3y nocne >75 80
Cyprinodon OnnoAoTBOPEHMA (paHHaa cTagua
variegatus racTpynbl) o 4/7 gHen nocne

BblNynneHuns (28 gHewn)
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