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MpeaucnoBue

Llenu, oCHOBHblE MPUHLMNLI U OCHOBHOWM MOPAAOK NPOBEAEHNA PaboT No MeXrocyaapCTBEHHOW CTaH-
aaprusauum ycraHoBneHnbl FTOCT 1.0—92 «MexrocyaapcTBeHHas cucrema craHgaprmusaummn. OCHOBHbIE MO-
noxenusiy n NOCT 1.2—2009 «MexrocynapcTBeHHaa cucTteMa cranaaprusauun. CtaHgapTtel Mexrocyaap-
CTBEHHbIE, MPaBuUna M pekoMEeHAAUUU N0 MEXroCyLapCTBEHHOW cTaHgaptusaumu. Mpaeuna pa3paboTku,
NPUHATUS, TPUMEHEHNSA, OOHOBINEHUSA N OTMEHBI»

CBegeHuA o cTaHaapre

1 MOArOTOBJIEH Accouunauuen «Hekommepyeckoe napTHepcTBO “KoopaMHAUMOHHO-MHGOpMa-
LMOHHBIW LIEHTP rocyaapcts — y4acTtHukoB CHIM no cOnMXeHUIo perynsaTopHbIX NpakTuk™» (Accoumauus
«HM KL CHM») Ha ocHoBe COBCTBEHHOrO MEPeBOAA Ha PYCCKUI A3bIK aHIMOA3LIMHON BEPCUM OOKYMEHTA,
YyKa3aHHOro B NyHKTE 5

2 BHECEH ®degepanbHbiM areHTCTBOM M0 TEXHUYECKOMY PEerynupoBaHuio U metponorun (PoccraH-
Aapr)

3 NPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAapTu3auuu, METponorun u ceptudukalmm (npo-
Tokon ot 20 anpens 2016 r. Ne 87-I1)

3a NnpuHaTUE Nporofniocosanu:

KpaTKOG HanmMeHoBaHWe CTpaHbl KOA CTpaHbl Mo MK CoxpaLueHHoe HaumeHoBaHWe HaluWoHaribHOro opraHa
no MK (ISO 3166) 004—97 (ISO 3166) 004—97 no ctaHgapTusauum
Benapycbk BY locectangapt Pecnybnukun bBenapycb
KasaxcraH Kz locctaHgapt Pecnybnuku KasaxcraH
Kuprusus KG KelprolacTaHgapt
Poccus RU PocctaHpapt
TapXukncraH TJ TapgXuKkcTaHaapT
Y3bekucraH uz Y3acraHgapt

4 TMpukaszom denepansbHOro areHTCTBa No TEXHUYECKOMY PErynupoBaHuio n metponorun ot 30 nioHA
2016 r. Ne 756-cT MexrocyaapcTBeHHbl ctanaapt FOCT 33774—2016 BeeaeH B AelCTBUE B KAa4eCTBE Ha-
ynoHanbHoro cranHaapra Poccuiickon ®eaepauun ¢ 1 mapta 2017 .

5 Hacrosiummn craHaapr sBnserca MognduLumMpoBaHHbIM MO OTHOLLEHUIO K MEXAYHAPOAHOMY JOKYMEH-
Ty OECD Test Ne 236:2013 «Ocrpast TOKCUYHOCTL ANt aMOpuoHoB pbibbi» («Fish Embryo Acute Toxicity (FET)
Testy, MOD) nyTeM U3MeHeHUs CTPYKTYpbl. CpaBHEHUE CTPYKTYPbl MEXAYHAPOAHOIO JOKYMEHTa CO CTPYKTY-
pOK HACTOAILLEro CTaHAapTa NPUBEAEHO B ONONHUTENBHOM NPUNoXeHun JA.

HaumeHoBaHue HaCTOSILLEro ctaHAapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUA MEXAYHapoaAHOro A0-
KyMeHTa Ans npuBeaeHus B cootsetcteue ¢ FOCT 1.5 (nogpasaen 3.6)

lNepeBog C aHIMUICKOTO A3bika (en)

CreneHb cooTBeTCTBUA — MoguduumposaHHasa (MOD)

6 BBEJEH BINEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U rornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHBIX yKazamene «HayuoHanbHblie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemeCcs4HOM
UHhOpMayUOHHOM yKkazamersie «HayuoHanbHble crmaH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcMbl pa3meujaromces makxe 8 UHEopMauuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© CraHgaptuHcopm, 2016

B Poccuiickon ®egepaumm HacCTOALWMA CTAHAAPT HE MOXET ObITb NONHOCTLIO UM YaCTUYHO BOCNPOU3-
BEEH, TUPaXXMPOBAH U PacnpoCTPaHEH B KaYeCTBe ouumansHOro usgaHua 6e3 paspelueHus egepansHoro
areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOrUU
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BBeaeHue

Metoa FET ocHOBaH Ha pesynbsrarax uccnegoBaHuii 1 npoueayp no Banugauun, BbINOMHEHHbIX HA Aa-
Hno-pepuo [1]-[14]. MeTtoa FET MOXeT ycneLwuHo NpUMEHATLCSA AN LWMPOKOro psaaa BewecTs, obnagatowmx
pPasnNUYHbIMKM MEXaHM3MaMK AEWCTBUS, PACTBOPUMOCTbIO, NMETYYECTbIO U TMAP0doBHOCTLIO (CM. [15] 1 [16]).
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M E X T T OGCY.AAPGCTUBETHTHUB H C TAHAAPT

METOObI VICI'IvbITAHVIVI XUMUYECKOW neoaykuuu,
NMPEACTABNAILLEN ONACHOCTDb AJ1A OKPYXXAILIEWN CPEALI

OcTpas TOKCUYHOCTb A SIMOPUOHOB PbIObI

Testing of chemicals of environmental hazard.
Fish embryo acute toxicity (FET)

Hara BBegeHnsa — 2017—03—01

1 O6nacTb NpUMeHeHUs

Hacroawmi ctangapt yctaHaBnuBaEeT METOZ ONpeaeneHus OCTPON TOKCUYHOCTU Anst SMOPMOHOB pbibbl
(FET) ¢ ucnonb3oBaHuem gaHuo-pepuo (Danio rerio). [daHHbIi MeTOod npefHasHavyeH Anda onpeaeneHus
OCTPOIN TOKCUMHOCTU XUMUYECKUX BELLIECTB HA 3MOPUOHANBHLIX CTaAUAX PA3BUTHUS PbIObI.

2 TepmuHbI 1 onpeaeneHns

B HacToqiLemM ctaHaapTe NpUMEHEHbl TEPMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHnsIMu:

2.1 ocHOBHaA KOHe4Haa Touka (apical endpoint): BeidbiBatowasa adhekT Ha ypoOBHE NONyNALMM.

2.2 6nacrtyna (blastula): KnetouHoe o6pa3oBaHue BOKPYr aHMMAsIbHOrO Momntoca, KOTopoe NoKpbiBaeT
onpeaeneHHyIo YacTb XenTka.

2.3 anu6onua (epiboly): MaccueHas nponudepaunus NpeumMyLLeCTBEHHO anuaepMarbHbIX KNETOK B
dase racTpynsumm amMOPUOHOB U UX NEPEMELLEHUE U3 AOPCANbHON K BEHTPAnbHON CTOPOHE, NOCPEACTBOM
Yero KIeTkM SHTOAEPMAarbHOTO CIOS MHTEPHAaNM3YITCA B Npoueccax, NoAoBHbIX MHBarMHaUWMK, U XKENTOK
BKMOYAETCA B SMOPUOH.

2.4 npoTovyHbin (auHamuveckui) TecT (flow-through test): UcnbiTaHne ¢ HenpepbIBHbIM NOTOKOM UC-
NbITYyeMbIX PACTBOPOB Yepe3 TEeCT-CUCTEMY BO BPEMS BO3AEHCTBUS.

2.5 BHYTpeHHUI KOHTpONb nnaHuweta (internal plate control): BHyTpeHHUI KOHTPOMb, COCTOSILLIMIA
13 4 NyHOK, 3anOSfIHEHHbIX BOAOW ANA pa3sBeAeHUs, B 24-NyHOUHOM NMaHLWeTe ANng uaeHTudukaumm noTeH-
UMansLHOTO 3arpA3HEeHNs NIaHLLETOB U3rOTOBUTENEM UMK UCCMefoBaTENEM BO BPEMS MPoLeaypsl u mobdoro
BO3MOXHOIO a¢pdekTa nnaHLeTa, KOTOPbIN MOXET OKa3blBaTb BMMSAHNE HA Pe3ynbTaThl UCMbITAHUS.

2.6 NIONAK (IUPAC): MexxayHapOoaHbI COHO3 TEOPETUYECKON U NPUKIAZHOW XUMUN.

2.7 Boga ana nogaepxanua (maintenance water): Boga, B KOTOpon passogutcsa B3pocnas poiba.

2.8 cpegHnan netanbHaa koHueHTpauus (LCgy) (median lethal concentration): KoHueHTpauus ucnbl-
TYEMOrO BELLEeCTBa, KOTopas Bbi3biBAET rnbens 50 % UCnbITyeMbIX OPraHM3MOB BO BPEMS UCTbITAHUS.

2.9 nonycrtaTtuyeckoe ucnbiTaHue ¢ o6HoBneHuemM (semi-static renewal test): McnbiTanue ¢ pe-
rynsipHbIM OOHOBMEHUEM UCMLITYEMbIX PAaCTBOPOB MOCNE ONpeAerieHHbIX NePUoaoB BpeMeHu (Hanpumep,
Kaxpable 24 u).

2.10 SMILES (Simplified Molecular Input Line Entry Specification): Cneyndukauyuna ynpoLLeHHoro npea-
CTaBNeHUs MONEKyn B CTPOKE BBOAA.

M3paHue ocpuuymanbHoe
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2.11 coMuT (somite): Y pa3BuBaloLMXCs SMOPUOHOB NO3BOHOYHbLIX COMUTLI NMPEACTaBNAT co60i Mac-
Cbl Me30AepMbl, pacnpeaeneHHble B pagnanbHOM HanpaBneHWn K HEPBHOW TPYOKe, KOTOPblE B KOHEYHOM
MTOre NpeBpaLLaloTca B Aepmy (AepmaTomy), CKeneTHbIE MbllLbl (MMOTOM) U MO3BOHKU (CKIIEPOTOM).

2.12 cTaTuveckoe ucnbitanue (static test): UcnoiTaHne, B KOTOPOM UCTLITYEMBIE PACTBOPbLI OCTAIOTCH
HEU3MEHHbLIMU B TEYEHNE BCETO UCMbITAHUSA.

2.13 UVCB: BewecrtBa ¢ HeonpeaeneHHbiM U NepemMeHHbIM COCTaBOM, NPOAYKTbI CIIOXHBLIX peakuumi
unu Guonoruyeckue marepuarnsoi.

3 NpuHuun meTtopa

TonNbKO YTO ONNOAOTBOPEHHYIO MKPY AAHMO-PEPUO NOABEPTAIOT BO3AEHCTBMUIO UCTILITYEMOTO BELLECTBA B
TeueHue 96 u. Kaxable 24 4 NpoBOAAT HE MEHEE YeTbIpex OCHOBHLIX HAOMNIOAEHUI B OTHOLLIEHUM NoKasaTenen
rubenu [6]:

1) Koarynauua onnoaoTBOPEHHON UKPbI;

2) OTCyTCTBME 0Opa3oBaHMA COMUTOB;

3) OTCYTCTBME OTAENEHMA XBOCTOBOW NOYKU OT XKENTKA;

4) oTCcyTCTBME CcepauebueHus.

B koHLe nepuoga BO3AENCTBUS ONPEeaensiioT OCTPYIO TOKCUYHOCTbL HA OCHOBE MONOXUTENBLHOIO pe3ynbra-
Ta, NOMYYEHHOr0 B MOGOM U3 YETLIPEX 3aPErMCTPMPOBAHHBIX OCHOBHBLIX HAOMIOAEHUH, U pacCuMTLIBAIOT LCy,.

4 lNpepBapuTerbHble YCNOBUA

4.1 MNonesHas nHdopmMauusi 0 CBOMCTBAX KOHKPETHOTO BELLIECTBA BKIMIOYAET CTPYKTYPHYIO POpMYITy, MO-
NeKynApHYI0 Maccy, YUCTOTY, CTabunbHOCTL B BOAE U Ha CBETY, 3HaYeHus pK, u K, pacTBOPUMOCTL B BOAE
W AaBneHWe Napos, a TaKke pe3ynbTaThl UCNbITAHUS HA NOnHYyo0 Buopasnaraemoctb ([17] unu [18]). PacTtBo-
pPMMOCTb 1 AaBfIeHUEe NapOB MOXHO UCMONb30BAaTh A1 BbIMUCIIEHUS NMOCTOSAHHOM 3akoHa FeHpu, koTopast yka-
3bIBAET, MOTYT N BO3HWKHYTb MOTEPM 32 CYET UCMAPEHMUSI UCTIbITYEMOTO BelecTBa. [lomkeH ObiTb B HANUUUK
HaZEXHbIA aHANUTUYECKMIA METOA KONMYECTBEHHOIO ONPEAEeNneHNs BELWECTBA B UCNBITYEMbIX PaCTBOPax
C U3BECTHOI U NOATBEPXKAEHHON TOYHOCTLIO U Npeaenom 06HapyXeHus.

4.2 Ecnun HaCTOSALWLMIA CTaHAAPT MCMOMb3YIOT ANSt UCMbITAHUA CMECU XMMUYECKUX BELLECTB, TO He0OXo-
OUMO OxapaKkTepu3oBaTb €e COCTaB, HACKOSTbKO 3TO BO3MOXHO, HanpumMmep XMMUMYeCcKon naeHTudukaumen ee
COCTaBJIAOLLMX KOMIMOHEHTOB, WX KONTMYECTBEHHbIM COLEPXKAHWEM U CBOMCTBAMU 3TUX KOHKPETHbIX BELLIECTB
(cm. 4.1). Mepea ucnonb3oBaHUEM HACTOALLEro cTaHAapTa ANs UCNbITAHWUSA CMECH C NOCHEeAYoLWMM NpeacTaB-
NeHWeM pesynsTaToB B PErynupyloLne opraHbl Crieayet y4uThbIBaTb BO3MOXHOCTb 00eCneyeHus NnpueMnembIx
pe3ynsTaToB 4NA ONPEAeneHHON PErynupyoLwmMmmn opraHaMm Lenm.

4.3 B OTHOLLEHUW BELLEeCTB, KOTOPbIE MOTYT akTMBUPOBATLCA B pesynbrate Merabonuama, CyLecTByIoT
CBEAEHUSA 0 TOM, UTO IMBPUOHLI faHUO-pepno obnaaatoT cnocobHOCTLIO K BuoTpaHcdopMaLMU XUMUYECKUX
coeaunHeHuin [19]-[22]. OaHako MeTabonuyeckuit noteHuyuan amMO6proOHOB pbiGbl HE BCEA aHANOMMUYEH TaKko-
BOMY Y HEMONOBO3PENbIX UMK B3POCTbLIX pblG. Hanpumep, NPOTOKCUKAHT annunoBsbii cnupT [9] 6b1n nponyLueH
BO BpeMA nposeaeHus FET. CnegosatensHo, ecnu uMeloTca kakue-nubo ob60CHOBaHHbIE AOKa3aTenbCcTBa
TOro, 4YTO MeTabonuTbl WK Apyrme NPoaykTbl TpaHchopmaummu MOryT ObiTb Goree TOKCUYHBIMU, YEM UCXOA-
HOE COeAMHEHME, TO TaKkKe PeKOMEHAYETCA NPOBOAUTL UCMLITAHWE TakMx MeTabonuToB/NPOAYKTOB TPaHC-
dopmauuu U TaKke MCNoNb3oBaTb MONYYEHHbIE Pe3yneTaThl NPU MOATOTOBKE 3aKMIOYEHUS O TOKCUYHOCTH
MCNbITYEMOro XMMUYECKOrO BELLECTBA, NN ansTEPHaTMBHO NPOBECTU APYroe UCTbITaHWe, B KOTOPOM Oyaer
YYUTBIBATLCSA €10 METabonu3am.

4.4 [Ina BewecTts ¢ MonekynapHon maccon = 3 kDa, T. e. 04eHb 06bEeMHbIX MONEKYNSIPHbIX CTPYKTYP, U
BELLECTB, BbI3bIBAIOLMX 3aA€PXKKY BbINYNAEHNA AUL, KOTOPbIE MOTYT 3NMMMUHUPOBATL UMM YMEHbLLIATL BO3-
AencTeue Nocne BbiynieHns anl, SMOPUOHBI, Kak 0XXMAAIoT, He GyayT YyBCTBUTESbHbI 3@ CHET OFPaHUYEHHON
61oa0CTYNHOCTM BELLECTBA, U ANSA TaKMX BELLECTB UCNONL3YIOT Bonee noaxoasiume Apyrue npoToKorbl UC-
NbITAHWUSA HA TOKCUYHOCTb.

5 [locTOBEpPHOCTbL UCNbLITAHUA

[AnAa ncnbiraHua UCnonb3yioT cnegyowme KpuTepum 4OCTOBEPHOCTHU:
a) obwui ypoBeHb ONNOAOTBOPEHUSA BCEX COOPaHHLIX ANL AOIDKEeH COCTaBnsATb = 70 % B UCMbLITYEeMOiA
napTuu,

2
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0) Temnepartypa BOAbl B UCMbITATENbHbLIX KAMEpax AOJMKHA NOAAEPKUBATLCS HA ypoBHe (26 £ 1) °C
B TEYEHUe BCEro UCMbITaHus;

B) 00LLasA BbDKMBAEMOCTb 3MOPUOHOB B OTpULUATENLHOM KOHTpOne (B BOAE ANS pa3BedEeHUs) U B He-
KOTOPbIX CIly4asXx B KOHTPOSE Ha pacTBOPUTESb A0SKHA cocTaBnATh = 90 % A0 OKOHYaHuA 96-4acoBOro BO3-
ONENCTBUSA;

r) BO34encrBme B NONOXUTENLHOM KOHTpone (Hanpumep, 3,4-4uxnopaHunMHa B KoHUeHTpauuu 4,0 mr/n
AnNs 4aHUo-pepuo) AOMKHO NPUBOAUTL K MUHUMANbHON rmbenn Ha ypoBHe 30 % no OKOHYaHuu 96-4acoBOro
BO3JENCTBUS,

A1) YPOBEHb BbIMYNMEHUA B OTPULATENBHOM KOHTPOME (M B KOHTPOSEe Ha pacTBOPUTESNb, €CAW OH UCNOfb-
3yeTca) AoMmKeH cocTaenAtb = 80 % no OKOHYaHMKM 96-4aCcoBOro BO3AENCTBUS;

€) No OKOHYaHUM 96-4aCcoBOro BO3AENCTBUA KOHLEHTPALMA PaCTBOPEHHOTO KMcnopoaa B oTpuuaTerb-
HOM KOHTPOMe U caMas BbICOKAs UCMbITYEMAasA KOHLEHTPaUMs A0MKHbI COCTaBnATb = 80 % OT HaCbILEHUS.

6 OnucaHue metoaa
OnucaHme pekoMeHAYyeMbIX YCNOBUI COAEPXKaHMA U UCMbITAHNSA MPUBEAEHO B NPUMOXKEHUN A.

6.1 O6opyanoBaHue

TpebyeTcsa cnepytouiee 06opyaoBaHue:

a) KOHTENHepbl ANA pbibbl U3 XMMUYECKU UHEPTHOTO Martepuana (Hanpumep, CTekna) u COOTBETCTBYIO-
e BMECTUMOCTU C YYETOM PEKOMEHAYEMON Harpy3sku (CM. 6.5);

0) MHBEPTALMOHHBIA MUKPOCKON M/unu GuHOKYnsip ¢ 80-kpaTHbIM yBenuyeHmem. Ecnu B nomeLueHun,
UCNOonb3yeMOM ANs NpoBeAeHnsa HabnaeHuin, HeBO3MOXXHO YCTAHOBUTL TEMMepaTypy Ha ypoBHe (26 £ 1) °C,
TO HeoOXxoaAUMO NOoAAEPXKMBATL TEMNEPATYpy CTaanel NEPEKPECTHOTO U3MEHEHUS C PEryNMPOBKON TeMnepa-
TYpbl UK ApyrumMu cnocobamu,

B) UCMbITATENbHbIE KAMEPLI, HANPUMEP, CTaHAAPTHbIE 24-NyHOYHbIE NNAHLLETbLI C rMyOUMHOW NPUMEPHO
20 mmM (cm. 6.2);

r) HaNpUMep, CamOKNesLLAACcs NIeHKa Ans NOKPbITUS 24-NYHOYHbIX NIAHLLIETOB;

) TepMOCTaT UIM NOMELLEHNE C KOHAULMOHMPYEMbIM BO3AYXOM C perynupyemor TeMneparypon ans
noaaepXaHua Temnepatypbl Ha yposHe (26 1 1) °C B niyHKax (Mnu UCMbITaTeNbHLIX KaMepax);

e) pH-meTp;

) OKCUMETP;

1) obopyaoBaHue Ang onpeaeneHns XecTkoCcTu U NpoBOAUMOCTU BOAbI;

K) HepecToBas NOBYLLKA: MHCTPYMEHTAarbHbIN NI0TOK U3 CTEKNA, Hep>KaBeIoLLEN CTanu unv gpyrux uHepT-
HbIX MaTepuaros; NPOBONOYHasA ceTka (pasmep oTBepcTui (2 £ 0,5) MM) U3 HEpXKaBEIOLLIEN CTanu Unu pyroro
WHEPTHOr0 Marepuana Ans 3aluTbl UKPUHOK NOCNE KrajKu;, HepeCTOBLIN cyOcTpar (Hanpumep, uMutTauus
pacTeHuin 3 UHEPTHOro marepuana) (npunoxexue 4a [23]);

M) NUNETKM C LUMPOKUMU OTBEPCTUAMM AN cOOpa MKPUHOK;

M) CTEKMSAHHbIE COCYAbl ANS MPUrOTOBMEHUSA Pa3NNYHbIX UCNLITYEMbIX KOHLUEHTpaLui U BOAbI AN pa3se-
JeHns (CTakaHbl, MEPHbIE KONMObI, MEPHbIE UMMUHAPLI U MEPHBIE MUNETKU) UMK OTOOPA MKPUHOK JaHUO-PEPUO
(Hanpumep, cTakaHbl, KPUCTANNU3ALNOHHBIE YaLLIKK);

H) ecnu Ans NPOBeAEeHUS UCNbITAHWUSA UCTMONbL3YIOT anbTEPHATUBHBIE CUCTEMbI BO3AENCTBUSA, TAKUE Kak
NPOTOYHbIE [24] UNK C NACCUMBHBLIM A03npoBaHMeM [25], To TpebyoTca COOTBETCTBYIOLME YCNOBMSA U 060py-
JOBaHue.

6.2 UcnbiTaTenbHble KaMepbl

Mcnomnb3yloT CTEKNSHHbIE UMM MOMMCTUPONOBLIE UCMBbITATENBHBIE KaMepbl (HanpumMep, 24-nyHOuYHbIe
NnaHLWeTbl C BMECTUMOCTBIO ANA 3anonHeHus 2,5-5 mn Ha nyHKy). B Tom cnydvae, ecnu npegnonaraercs
Hanuune aacopouum UCNLITYEMOr0 XMMUYECKOTO BELLECTBA HA MONUCTUPONE (HanpuMmep, 9TO KacaeTcs He-
MONAPHbIX, NMAHAPHbLIX COEANHEHNI C BICOKUM K ), MCNIONL3YIOT UHEPTHLIE MaTepuansl (CTEKNO) ANA CHU-
>KEHWs noTepb 3a cHeT agcopbuum [26]. McnbiTaTenbHble kKameps! pacnonaralTt B TEPMOCTaTe NPOU3BONbHO.

6.3 Boga u ycnoBus ucnbiTaHuA

PasBseneHne Boaon Ans NoaaepkaHns PEKOMEHAYETCA AN AOCTUKEHUS YPOBHS XECTKOCTM, XapaKkTepHOro
[NS LUMPOKOTO psiaa NOBEPXHOCTHbLIX BOA. Boay Ans passeaeHust cneayer nony4varb U3 BOCCTAHOBNEHHON BOAbI
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[27]. MonyuyeHHan cTeneHb XeCTKOCTU A0rkHa ObiTh akBuBaneHTHa 100—-300 mr/n CaCO3 aAns npeaynpexae-
HUS YpE3MEPHOro ocaxaeHusn kapboHara kanbuus. MoXxxHO UCnoNb30BaTh APYryt0 XOPOLLIO OXapaKkTepu3oBaH-
HYIO MOBEPXHOCTHYIO UNW POAHUKOBYIO BOAY. BOCCTAHOBNEHHYIO BOAY MOXHO aganTUpoBaTh K TEXHUYECKON
BOAE C HU3KOW XECTKOCTbIO pa3BefeHneM AEUOHU3MPOBAHHON BOAOW B COOTHOWweHuU 1:5 ¢ obecnevuennem
MUHUManbHOW xecTkocTn 30-35 mr/n CaCO3. Boay aspmpytoT AnNs HACLILLEHUA KUCNOpoaoMm nepea aobas-
NIeHUEeM UCMbITYeMOro BelecTa. Temneparypa B fiyHKax A0fmkHa NoaAepXuMBaTbCA Ha ypoBHe (26 £ 1) °C B
TeyeHue Bcero ucnbitaHus. 3HayeHme pH 4omkHO HaXoAMTLEA B AnanasoHe ot pH 6,5 1o 8,5 u He usmeHATLCA
B npeAenax aroro gnanasoHa bonee yem Ha 1,5 eauHuLbl BO BpeMs UCNbITaHUA. Ecnu npeanonaraercs, 4to
3HayeHue pH He ByaeT HaxoaUTLCA B JaHHOM AUanasoHe, To goseaeHne pH NpoBoAAT 40 HaYana uCnbITaHUS.
Hosenenue pH npoBoaAT Takum 06pa3omM, UTOObI CyLLECTBEHHO HE W3MEHANAacb KOHLIEHTpauus CTOKOBOIO
pactBopa 1 4YTo6bl He Gbina cnpPoBOLIMPOBaHA XMMUYECKAS peakLmMsi UNU OCaXKAEeHUe UCTIbITYEMOTO BELLECTEBA.
PekomeHayeTca ucnonb3oBaTb consHyto kucnoty (HCI) n ruapokena Hatpua (NaOH) ana aoseaenusn pH
B pacTBoOpax, CoaepXaLlumux UCNbITyeMoe BELLIEeCTBO.

6.4 cnbiTyeMble pacTBOPbI

McnbiTyemble pacTBOPbI C BbIOPAHHBIMU KOHLIEHTPALUAMU MOXHO NPUFOTOBUTL, HANPUMEP, pa3BeaeHu-
€M CTOKOBOro pactsopa. CTOKOBbIE pacTBOPbl NMPEANOYTUTENLHO rOTOBAT NPOCTLIM CMELLMBAHWUEM UK Nepe-
MeLUMBaHWEM UCMLITYEMOro BELLECTBA B BOAE ANA pasBeAeHUA C UCNONb3OBAaHUEM MEXaHWU4eCKUX CpeacTs
(Hanpumep, Mewanku u/unu o6paboTkoi ynbTpassykoM). ECnu ucnbityemoe xummdeckoe BeLECTBO TPYAHO
pacTBOpMMO B BOAE, TO CrieayeT NpuaepxuBaTbCa npoueayp, onucaHHelx B Pykosoacrtee no pabote ¢ Belue-
CTBaMMu, C KOTOPbIMU TPYAHO NPOBOAUTL MaHunynauum [28]. Cneayer usberatb UCNONL3OBAHUA pacTBOpUTE-
nen, HO B HEKOTOPbIX CAyYasX WX MPUMEHSIOT ANA NONYYEeHUS AOCTAaTOMHO KOHLUEHTPUMPOBAHHOTO CTOKOBOIO
pacrtBopa. Ecnu pacTtsopuTens NCnonb3yerca AnA obner4eHns nNpurotoBneHnss CTOKOBOrO pacTeopa, TO ero
KOHEYHas KOHUEHTpauus He AormkHa npesbiwarb 100 Mkn/n u aomkHa GbiTb 0AMHAKOBOMW BO BCEX UCTIbITYE-
MbIx cocygax. Mpu ncnone3oBaHuu pacrsoputens Tpebyerca BKNOYMTb AONOMHUTENBHBIN KOHTPOMb HA pac-
TBOPUTEND.

6.5 CoagepxaHue poguTenbCKOro craga pbi6

Ona aiueknagku UCNOMb3YIOT POAUTENLCKOE CTafo, HE NOABEpPraBLLIEecs KakoMy-nubo BO3AEiCTBMIO,
[aHWo-pepuro AUKOro Tuna ¢ XOpPOLUO U3BECTHLIM YPOBHEM NPOAYKLMKU UKPbI. Y pbiObl 4OMKHLI OTCYTCTBOBaTb
BHELLHME CUMMTOMbI MHAEKLMIA U 3a6oneBaHuii, u pbiba He JorkHa noaBepraTbc 06paborke hapmavleBTu-
yeckummu npenapatamu (B nevebHbix unu npodunakTuyeckux Lensix) 3a Asa Mecsiua Ao Hepecra. Pa3ssene-
HWe pbIObl B akBapuyMax NPOBOAUTCA C peKOMEHAYyeMbIM YPOBHEM 3arpy3ku U3 pacyera 1 n Bogbl Ha pbiby
U yCTaHOBMNEHHbIM 12-16-4yacoBbiM CBETOBLIM Nepuoaom [29]-[33]. Cneayer oTperynupoBaTb ONTUMArbHYIO
CKOpOCTb chunbsTpaumu; Heo6xoaumo nsberatb U3bbLITOYHOI CKOPOCTU (PUNBTPALIMU, UTO MOXKET BbI3BaTb CUTb-
HOEe BO3MyLLEHWE BOAbI. Pexxum kopmneHus cMm. B npunoxeHue A. Cneayet msberatb M30bITOYHOIO KOpM”ne-
HWA, PErynsipHoO KOHTPONUPOBATL KAYECTBO U YNCTOTY BOAbI B akKBapuyMax U npu Heo6XoAUMOCTU NPUBOAUTL
B UCXOJHOE COCTOSIHUE.

6.6 NMoarsepxaeHue kBanudukaummn

B kauecTBe craHaapTHOro BELECTBA UCTbITLIBAIOT 3,4-ANXITOPAHUNUH (MCMOSNb30BaHHbINA B UCTILITAHUAX
no sanuaauwuu [1], [2]) no BCeMy Anana3oHy 3aBUCUMOCTU «KOHLIEHTpaums — adpdekT» AN NPOBEPKU 4yB-
CTBUTENLHOCTU UCMONbL3YEMOr0 LUTaMMa pbibbl NpeanovTUTENLHO ABa pasa B roa. B kawgon naboparopum
nepea NnePBOHAYarnbLHON NOCTAHOBKOW UCMBITAHWUSA UCNOMNb3YIOT CTAHAAPTHOE XMMUYECKOE BeLecTBo. Jlabopa-
TOPUA MOXKET UCMOMNb30BAaTb 9TO XMMUUYECKOE BELLECTBO AN NOATBEPXAESHUS CBOEN TEXHUYECKOW KOMNETEHT-
HOCTM B BbINOMHEHNU UCMNbITAHUA A0 NPEACTaBNEHUs Pe3ynbTaToB PErynpyoLwmMM opraHam.

6.7 Slitlueknagka

6.7.1 Ukpa AaHno-pepro MOXET ObITb NomyyeHa C UCMONb30BaHMEM HEPECTOBbIX rpynn (B OTAENbHbIX
pesepByapax A5ng HepecTa) Unu ¢ UCNosib30BaHMEM MACCOBOIO HEpeCTa (B TEXHUYECKUX pesepsyapax). B cny-
Yae HepeCTOBbIX rpynmn caMLOB U CAMOK (HanpuMep, B COOTHOLUEHUKU 2:1) B pOAUTENBLCKON rpynne nomMeLwanT
B pe3epByapbl AN HEpPEeCTa 3a HECKOSIbKO YaCcoB 0 HACTYNNEHUS TEMHOTLI 32 A€Hb A0 UCTbITaHUS. [NoCKOnNb-
KY HEpecTOBbI€ rpynMnbl 4AHNO-PEPUO UHOIAA MOTYT HE HEPEeCTUTLCH, PEKOMEHAYeTCs UCMoNb30BaTh napan-
nenbLHO He MeHee Tpex pe3epByapoB ANs HepecTa. [Ansa npeaynpexaeHusi reHeTUYECKUX M3MEHEHUN MKpY
€co6UpalT MUMHUMYM U3 TPEX POAUTENLCKUX Py, CMELUMBAIOT U NPOU3BONBLHO OTOMPAIOT.
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6.7.2 ina cbopa ukpbl HEPECTOBbIE NIOBYLLUKM NOMELLAIOT B pe3epByapbl AN HEPECTA UMK TEXHUYECKUE
pesepByapebl 40 HACTYNNEHUA TEMHOTbI 32 A€Hb A0 UCMLITAHUA UNK A0 NOABNEHUS CBETA B JeHb UCTbITAHUS.
Onsa npegynpexaeHnsa noegaHusa UKpbl B3pOCHbIMM 0COBAMU AaHWO-PEPUO HEPECTOBbIE NIOBYLLKU NMOKPLIBAIOT
WHEPTHOW MPOBOSIOYHON CETKOW C COOTBETCTBYIOLUMM pasMepoM OTBEPCTMI [npumepHo (2 + 0,5) mm]. MNpu
HeoBX0AMMOCTU UCKYCCTBEHHbIE PACTEHWUA U3 MHEPTHOTO Marepuana (Hanpumep, M3 nnacrtuka usm crekna)
MOXHO MPUKPENNTE K CETKE B KayecTse cTumyna ans Hepecrta [31-[5], [23], [35]. Ona sTux uenei Ncnonb3yoT
aTMOChepOCTONKME NNAaCTUKOBbLIE MaTepuansl, KOTOPbIE HE BbiLenavymBalTcs (Hanpumep, dranarel). Cna-
puBaHue, HepPeCT W ONMoAOTBOPEHUE NPOXoaaT B Te4eHne 30 MUH Nnocne NOABNEHUS CBETA, U HEPECTOBbIE
NOBYLUKM C COBPaHHON MKPOI OCTOPOXHO YAAnAT. PEKOMEHAYETCA NPOMbITE UKPY BOCCTAHOBNEHHOI BOAOW
nocne c6opa 13 HepeCTOBbIX NOBYLLEK.

6.8 AnddhepeHumaumnsa Mkpbl

Mpu 26 °C onnogoTBOPEHHAA MKpa MOABEPraeTcs NepsoMy AENEHU0 NPUMEPHO Yepe3 15 MUH, u B
pe3yneTare nocrneaoBaTernbHbIX CUHXPOHHbIX AeneHni o6pasytorea 4-, 8-, 16- u 32-knetouHble Gnacromepbl
(npunoxexue b, [35]). Ha atux ctaanax onnogoTBOPEHHYIO UKPY MOXHO Y€TKO MAEHTMULMPOBATL NO pas-
BUTUIO GnacTynbl.

7 MNpoBepeHUe UcnbiTaHUA

7.1 YcnoBus Bo3aeucTBusA

OBaguartb SMOPUOHOB Ha KaXAYI0 KOHUEHTpauuio (0AnH 3MOPUOH Ha NYHKY) NOABEpratoT BO3AEHCTBUIO
UCMbITYeMOro BellecTsa. Bosaeicteue A0mMKHO ObiTb TakuMm, YTOObLI £ 20 % OT HOMWHANbLHOW KOHLIEHTpaLuK
XUMUYECKOTO BELLECTBA NOAAEPXKUBANOCH HA NPOTSHKEHUN BCErO UCNbITAaHNA. ECnn 3TOro HEBO3MOXHO OCTMYbL
B CTaTMYECKON CUCTEME, TO UCMONMBL3YIOT KOHTPONMUPYEeMbIE NONyCTaTudeckue CucTembl, OBHOBMSAEMbIE Yepes
onpeaeneHHble MHTepaansl (Hanpumep, 06HOBNEHUE Kaxable 24 41). B 3Tux cny4yasix KOHUEHTpaLuu, UCMONb30-
BaHHbIE ANA BO34EWCTBUSA, NPOBEPSIOT KaK MUHUMYM ANSA CamMOW BbICOKON U CAMOW HU3KOW MCMbITYEMbIX KOH-
LEeHTpauMin B Hayane 1 B KOHLIE KaXXAOro UHTepeana Bo3aencTeusa (CMm. 7.7.2). Ecnu KoHUEeHTpauusa Bo3aen-
cTBUA, cocTapnsowas + 20 % OT HOMMHANBLHOW KOHLUEHTpaLuK, He MOXET ObiTb o6ecneyeHa, To0 NPOBEPSIIOT
BCE KOHLIEHTPALMM B HA4ane U B KOHLUE KaXoro HTepeana sosaeincreus (cm. 7.7.2). MNpu oGHOBREHUM cneayeT
cobnoaaTb OCTOPOXKHOCTb, YTOObI IMOPUOHBI OCTABaNMUCh NOKPbLITLIMU HEOOSMbLUMM KOFIMYECTBOM «CTapbIX» UC-
NbITYEMbIX PACTBOPOB A1 NPEAYNPEXAEeHUs BbiCbIxaHus. [U3aiH uCnbIraHus MOXKHO afaanTupoBatb, YToObl OH
COOTBETCTBOBAN TPEOOBAHUSAM UCMLITAHNA KOHKPETHBIX BELLECTB (HanpuMep, NPOTOYHbIE CUCTEMBI [24] unu cu-
CTeMbl C NACCUBHbLIM A03MPOBaHWEM [25] Ans nerko aerpagmpyeMbix MU BbICOKO aACcoPOMPYIOLIMXCA BELECTB
[29] unu ana netydux Bewects [36], [37]). B mobom cnyyae cneayeTt NposiBNsitTb OCTOPOXHOCTb A5 MUHUMU-
3auum moboro ctpecca AnA aMBPUOHOB. UcnbiTatenbHble KaMepbl BbiIEPXUBAIOT B TEYEHUE HE MeHee 24 4 ¢
UCNbITyeEMbIMU pacTBopamu 10 Ha4ana UCrbITaHUsA. YcnoBust UCNbITaHUMI npueseaeHbl B MNPUNOXXEeHUU A.

7.2 VicnbiTyeMble KOHUEeHTpauumn

7.2.1 OGbIYHO ANA COOTBETCTBUS CTATUCTUHECKUM TPEOOBAHUAIM AOMKHO ObiTh NATH KOHUEHTpALMiA UC-
NbITYeMOro BeLLeCTBa, pasnuyaromxcs He bonee yem B 2,2 pasa. Ecnu ncnonb3ylor MeHee nATU KOHLEH-
Tpauuii, To NpuBoaAT 000CHOBaHME Takoro Au3anHa. MpeanouTuTenbHO, YTOObLI CaMas BbICOKAs UCNbITyeMas
KOHUeHTpauua npusoauna k 100 % rmbenu, a camas HU3Kas UCMbITYEMas KOHLEHTPaLusi He Bbi3blBana Bu-
OUMbIX TOKCUYECKMX a(pdPeKTOB, KaK 3T0 onpeaeneHo B 7.6.1. B yctaHasnusaloLwem auanasoH ucnbitTaHum ao
NpoBeAEHUsA OKOHYATENLHOrO UCMLITAHUA UMEETCA BO3MOXHOCTL BbIOpaTbh COOTBETCTBYIOLLMIA AMANA30H KOH-
LUeHTpauuii. YcTaHaBnuBarLlee gmanasoH ncnbltaHme 06b6I4HO NPOBOAAT C UCNONb30OBAHUEM AECATU SMOPUO-
HOB Ha Kaxaylo KOHUeHTpauuio. Cneayowme ykazaHus OTHOCATCA K NPOBEAEHUIO UCTIbITAHUS B 24-NYHOUHbIX
nnaHwerax. Ecnu ncnonb3ylot pasHble UCMbITaTENbHbIE KaMepbl (Hanpumep, HebonbLume Yaiku MeTpu) unu
npoBepsaAIoT 60nbLUe KOHLUEHTPALMIA, TO YKa3aHWA crneiyet COOTBETCTBYIOLLMM 06pa3oM CKOPPEKTUPOBATb.

7.2.2 MNoapobHoe onucaHne u UNMNKCTpaTBHbIE yKa3aHusa Ans pacnpeaeneHns KoHUeHTpauuii B 24-ny-
HOYHBIX MaHWweTax NpuBeaeHsbl B 7.5 1 NpunoxeHun B, pucyHok B.1.

7.3 KoHnTponu

7.3.1 KoHTponb Ha Boay Ans passeaeHus Tpebyercs B kauecTBe OTPULATENLHOIO KOHTPONSA U B KAYeCTBE
BHYTPEHHEro KOHTPONs B MraHwerte. Ecrnv BO BHYTPEHHEM KOHTPOSe B NMaHLUETe UMeeTcst 6onee Yem OauH
MEPTBbIA 3MOPUOH, TO MMAHLLET YAANSIOT, TEM CaMblM YMEHbLUAA KOMUYECTBO KOHLEHTPALUMIA, UCMOMNb3YEMbIX
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Aans ycraHoenewua LCgqy. ECnn nnaHWeT NofHOCTLIO YAANSoT U3 UCMLITAHWUA, TO BOSMOXHOCTb OLIEHUTL W
onpeaenutb BUANMbIE 3PEKTbI MOXET cTaTh 6onee 3aTpyaHMTENbHOW, 0COOEHHO eCnu yAaneHHbI nnaH-
LUET NpeacTaBnseT NMnaHLWeT C KOHTPONEM Ha PacTBOPUTENb WU NIAHLLET, B KOTOPOM TakxXe NoJBeEprailTcs
BO34eNCTBMIO 06paboTaHHbIe SMOPUOHLI. B nepBoM cnyyae ncnbitaHme HeobxoaumMo NoBTOpUTL. Bo BTOpoM
cnyvae noteps uenov rpynnbi(rpynn) o6paboTku us-3a rubenu BoO BHYTPEHHEM KOHTPOSE B MiaHLIETe MOXET
OrpaHUYNUTL BOSMOXHOCTb OLIEHKU 3CO(PEKTOB 1 OnpeaeneHns sHaderns LCx.

7.3.2 TonOXUTEnNbHbIA KOHTPOMb, B KAYECTBE KOTOPOro MCMOMb3YIOT 3,4-AUXIOPaHUIUH B ONpeaerneH-
HOWM KOHUEeHTpauuu 4 Mr/n, NPOBOAAT C KAXKAON NapTUei UKPbl, MCNOMb3yeMON ANS UCMbITAHMUS.

7.3.3 B cny4ae ncnonb3oBaHNs pacTBOPUTENS AONONMHUTENbLHYIO rpynny u3 20 aMOpuMoHOB NoaBepraroT
BO34ENCTBMIO PACTBOPUTENSA B OTAENbHOM 24-NYHOYHOM NnaHweTe, obecneynsas, Takum 06pasom, KOHTPOIb
Ha pacTBopuTens. YTobbl UCNbITAHWE CYUTANOCH NMPUEMIEMBIM, JOHKHO ObITb MOKA3aHO, YTO pacTBOPUTENb
OKa3blBaeT HE3HAYUTENbHbIA SPMEKT HA BbINYMNEHUE, BbKUBAEMOCTb UMM HE OKa3sbiBaeT APYrux oTpuua-
TenbHbIX 3PHeKTOB HA AMOPUOHbI (CM. 5B).

7.4 Hayano Bo3geCTBUA U NPOAOIIKMTENBbHOCTb UCNbITAHUSA

7.4.1 AcnblTaHne Ha4YMHaIOT Cpasy e nocne onnogoTBOPEHUS UKPbI U MpeKpaLlaoT yepes 96 4 Bo3aen-
CTBUA. SMOPUOHBI AOSKHbI BbITh NOTPYXEHbI B UCTbITYEMbIE PACTBOPLI 40 Havana AeneHusl 3apoabILLIeBOro
AucKa unu camoe nosgHee Ao 16-knetovHoun ctaamu. Ons Hayana BoO34eNCTBMA C MMHUMAaNbHON 3aaepKKOW,
N0 MEHbLUE MEpe YABOEHHOE KONMMYECTBO UKPbI, HeoBxoanmMoe Ansi KaXkaon rpynnbl 06paboTku, oTOmpatot
NPOW3BONbLHO M NEPEHOCAT B COOTBETCTBYIOLLME KOHLIEHTPALMM U KOHTPOMKU (Hanpumep, B KpUCTanm3aumoH-
Hbl€ YaLlkn eMKOCTbio 100 Mn; ukpa AomkHa 6bITb NONMHOCTLIO NOKPLITA) HE No3aHee Yem Yepe3 90 MUH nocne
Onnog0TBOPEHHUS.

7.4.2 YKusHecnocoBHas onnoaoTBOPEHHAs UKpa A0MmKHA ObITb OTIeNneHa OT HeOMNrnoAoTBOPEHHON UKPbI U
nepeHeceHa B 24-1NyHOYHbIE NMAHLLETLI, NPEeABAPUTENbHO KOHAMLIMOHMPOBAHHbLIE B TEYEHUE 24 4 U BHOBb Ha-
MOSHEHHbIE CBEXENPUIOTOBIEHHBIMU UCNLITYEMBIMUA PACTBOPaMM U3 pacyeTa 2 Mn/nyHKy B TedeHue 180 MuH no-
cne onnogoteopeHusi. C NOMOLLBIO CTEPEOMUKPOCKONa (MPeanoYTUTENbLHO = 30-KpaTHOe yBenMyeHue) otompaior
OMMOAOTBOPEHHYIO UKPY, NOABEPILUYIOCA AEMEHWIO U HE NMOKA3bIBAOLLYIO HUKAKUX SBHBIX HAPYLUEHUA AeneHUs
(Hanpumep, acCMMMETPUIO, HOPMUPOBAHUE MY3bIPLKOB) UMK NOBPEXAEHWUIA XOpUMoHa. PekomeHaaumm no otbopy u
pacnpegeneHunto UKpbl Ha rpynnbl 6M. npunoxeHue B, pucyHkn 6.1 n 6.3 u npunoxenue B, pucyHok B.2.

7.5 PacnpegeneHue UKpbl No 24-nyHOYHbIM NnaHiueTam

WKkpy pacnpenensioT B NIYHKW NMaHLIETOB B Cneaylowem KonmyecTse (CM. npunoxeHue B, pucyHok B.1)

— 20 MKPUHOK Ha OAWH MIaHLET ANA KaXA0M UCMIbITYEMOM KOHLIEHTPaLuK;

= 20 MKPWHOK B KAYECTBE KOHTPONS Ha pacTBOpPUTENb HA OAUH NNAHLWET (Npu HEOBXO0AUMOCTH);

— 20 UKPUHOK B KQ4eCTBE NONOXUTENbHOrO KOHTPOJIS HA OAMH MIAHLLET;

- 4 NKPUHKW B BOAE ANA Pa3sBeeHUA B KAYECTBE BHYTPEHHETO KOHTPOMA B NMAHLUETE HA KaXabli U3
BbILLENEePEYNCIIEHHbIX NNAHLLETOB;

— 24 VKpUHKKM B BOAE ANA pasBeAeHUsA B Ka4eCTBE OTPULIATENLHONO KOHTPOMSA Ha OAUH NNAHLLET.

7.6 HabnogeHnun

7.6.1 OcHOBHbIE HabNAEHUA, NPOBOAUMBIE 3a KaXAbIM UCMbLITYEMbIM 3MOPUOHOM, BKIIOHAIOT cneay-
IOLLME MOKA3aTenu: Koarynsauus, oTCyTcTBue (hOpMUPOBAHUS COMMUTOB, HEOTAENEHUe XBOCTa, a Takke OT-
cyTcrBue cepaueduenus (tabnuua 1). [laHHble HabnmogeHWs UCNONb3yIOT ANS onpeaeneHus rnbenu: mobon
MOMNOXUTENbHbIN Pe3ynbTar B OAHOM M3 AaHHbIX HAOGMIOAEHUI 03HAYaeT, UTO IMOPUOH AaHWO-pepuo norud.
Kpome TOro, exxeqHEBHO PErUCTPUPYIOT YPOBEHDL BbiNynrneHnsa B 06paboTaHHON 1 KOHTPONbHOM rpynnax, Ha-
yuHas ¢ 48 u. HabnioaeHusa perucTpupyioT Kaxkable 24 4 0 OKOHYAHUS UCTIbITAHUS.

Tabnuya 1— OcHoBHbIe HabNOAEHUSA NO OCTPOIA TOKCUYHOCTHM Ha 3MBpUoHaXxX AaHWo-pepuo Ha 24-96 4 nocne onso-
AOTBOpEHUA

Bpems Bo3gencTemnA
24y 484 724 96 4
KoarynupoBaHHble UKpUHKW + + + +
OtcyTcTBUE hopMUPOBAHNS COMUTOB + + + +
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OkoH4aHue mabnuupi 1

Bpems BosgelicTeuA
24y 48y 72y 964
HeoTaeneHune xBocTa + + + +
OtceyTcTBre cepauebrnenuns + + +

7.6.2 Koarynsiumsi: KoarynmpoBaHHbIE UKPUHKWM UMEIOT MOSIOYHO-6GENbIN LIBET U BbIMAAAT TEMHBLIMU MO/,
MUKPOCKONom (CM. npunoxexue I, pucyHok I.1). Konm4yecTBo KoarynupoBaHHbIX UKPUHOK ONPEAENAIOT Yepes
244,484,724 1 96 u.

7.6.3 OtcytcTBue hOPMUPOBAHUSI COMUTOB: Y HOPMAaNbHO Pa3BUBAIOLLMXCA 3MOPUOHOB AAHWO-PEPUO
npu (26 £ 1) °C copmupyetcs npumepHo 20 coMUToB B TeYeHue 24 4 (cMm. npunoxeHune I, pucyHok I2).
Y HOpMarnbHO pa3BUBAIOLLErOCH 3MOPUOHA MMEIOTCS CMOHTaHHbIE ABWXEHUA (MAATHUKOBLIE COKPALLEHUS).
CnoHTaHHble ABUXEHWSA YKa3bIBaIOT HA popmupoBaHue comuToB. OTCYTCTBME COMUTOB PETUCTPUPYIOT Yepes
24 4,48 4, 72 4y n 96 4. OTCYyTCTBUE (POPMUPOBAHUSA COMUTOB Yepes 24 4 MOXET ObiTb CBA3aHO C obLuel 3a-
aepxkor passutus. Camoe nosgHee yepes 48 4 fOmKHO GbiTb 0GHApYXeHO hopmupoBaHue comuToB. Ecnu
OHO OTCYTCTBYET, TO SMOPUOHBI CHUTAIOT NOrUOLLMMU.

7.6.4 HeotneneHne XBOCTa: Yy HOPManbHO Pa3BUBAKOLUXCS SMOPUOHOB JaHUO-PEpPUO OTAENEHUE XBO-
cta (cM. npunoxenue I, pucyHok N.3) OT xenTka HabnoaaloT nocne yanMHeHus tena ambpuona. OtcyTcreue
OTAENEHNsI XBOCTa PErMCTPUPYIOT Yepes 24 4, 484, 72 4 n 96 u.

7.6.5 OtcyTcTBME cepauebreHns: y HopMarnbsHO pasBUBaOLLMXCA SMOPMOHOB AaHMO-pepuo npu (26 £ 1) °C
cepauebueHne npocmaTpuBaercsa Yepes 48 u (cm. npunoxenue I, pucyHok 4). Cneayet o6patute ocoboe
BHUMAaHWE HA PErucTpaumIo faHHOW KOHEYHOW TOYKK, MOCKONbKY HEPErynsipHOe (HENOCTOAHHOE) cepaLebue-
HWE He creayeT paccMaTpuBaTh B kauecTBe nokasarens rubenu amGpuona. Kpome Toro, Bugumoe cepauedu-
eHune 6e3 kpoBoobpalleHus B GPIOLLHONM aopTe HE CYMTAETCA NpU3HaKOM rnbenu. Ana permcrpauumn AaHHON
KOHEeYHOI To4kKu aMBpuoHbl 6e3 cepauebrenns cnegyeT uccneaoBaTb Npu MMHUManNbLHOM 80-kpaTHOM yBenu-
YEHUN He MEeHee OAHOI MUHYTLI. OTCYTCTBUE cepauebueHuns perncTpupytot Yepes 48 4, 724 um 96 u.

7.6.6 CKOpOCTb BbINynmneHus BO BCeX 06paboTaHHbIX U KOHTPOMbHbIX Ipynnax perucTpupyloT, HAYMHAA ©
48 4y fanee, u pesynsratbl NPUBOAAT B OTYETE. XOTSA BLIMYNEHNE He ABNSAETCS KOHEYHOWM TOUKOW, UCNONb3Y-
emoii ans pacyeta LCy, BoinynneHue oGecneynBaeT B03AENCTBINE HA IMOPMOH 6€3 HanNMuMA NOTEHLManNbLHOM
BapbepHOi DYHKLMM XOPUOHA U, TakuM 06pa3omM, CnoCOBCTBYET UHTEPNPETALMMU AAHHbIX.

7.6.7 Moapo6Hoe onucaHue HopMmanbHOro pa3BuTus [35] M Npumepbl aHOMANbLHOTO PasBUTUS AMGPUO-
HOB JaHWO-PepPUO NpUBEAEHbI B MPUIOXEHUAX B u I

7.7 AHanuTnyeckue onpenerieHus

7.7.1 B Hayane u B KOHLE UCNbITaHMA n3MepsiioT pH, 0BLLYI0 XXKECTKOCTb M NPOBOAUMOCTb B KOHTPOse(sx)
npy camoi BbICOKO# UCTLITYEMON KOHLEHTPALIMU XMMUYECKOTO BelllecTBa. B nonycratuyeckux oGHOBRAEMbIX
cuctemax pH namepsior 4o u nocne oOHOBNEHKUS BOAbl. KOHLEHTpAaLMIO paCTBOPEHHOIO KUCIIOPOAA U3Mepst-
0T B KOHLIE UCMbITAHWUA B OTpULIATENbHbIX KOHTPONAX U NPU CaMOi BLICOKOW MCMNbITYEMOW KOHUEHTpauuu C
>KW3HECTOCOOHLIMU SMOPUOHAMMU, T4 OHA AOIPKHA COOTBETCTBOBATL KPUTEPUAM AOCTOBEPHOCTU UCMLITAHUS
(cm. 5e). Ecnu uMeeTcs onaceHue B TOM, YTO TeMneparypa pa3nuyaeTcs B 24-nyHOUHbIX NNaHLWeTax, To TeM-
nepatypy M3MepsIoT B TpEX NPOU3BONLHO 0TOBpaHHbIX cocyaax. MpeanoyTuTensHO TemMnepaTypy perucrpu-
PYIOT HENPEPLIBHO BO BPEMSI UCTIbITAHUS USIU KAK MUHUMYM €XEAHEBHO.

7.7.2 B cTatMYecKol CUCTEME KOHLEHTPALMIO UCTILITYEMOrO BELLECTBA M3MEPSIOT KaK MUHUMYM NpU ca-
MOW BbiCOKOM M CaMOM HU3KOMN UCTbITYEMbIX KOHLEHTpALMSX, HO NPeAnoYTUTENLHO BO Bcex 00paboTkax B Ha-
yarne v B KOHLUE ucnbiTaHuA. B nonycrarmyeckom ucnbitaHum (C OGHOBNEHUEM), rae, Kak OKMAaeTcs, KOHUEHTpa-
LSl UCMbITYEMOrO BeLecTBa coxpaHsietca B npeaenax + 20 % OT HOMUHarNbHbLIX 3HAYEHUI, PEKOMEHAYETCA Kak
MUHUMYM U3MEPATHb CaMyl0 BbICOKYIO U CaMYIO HU3KYIO UCTIbITYEMbIE KOHLIEHTpALUU NpU yCNOBUW HEAABHETO
NPUTOTOBIIEHNA U HENOCPEACTBEHHO nepes OOHOBNEeHueMm. [ing UCTLITAHWIA, A€ KOHLEHTPaLUA UCNbITYEMOro
BELLECTBA, KaK OXXMAAIOT, He coxpaHseTca B npegenax + 20 % OT HOMUHaNLHOM, BCE UCTbITYEMbIE KOHLEHTpa-
LUM M3MEPSAIOT NMPU YCIOBUM HEAABHETO NMPUIOTOBMNEHUSI U HEMOCPEACTBEHHO nepen obHoBneHneMm. B cnyvae
HeJ0CTaTto4HOro o6LeMa A aHanu3a MOXeT ObITb NONe3HbIM 00beAUHEHNE UCTILITYEMbIX PACTBOPOB UIN UC-
nonb30BaHWe CypporaTHbIX KaMep U3 TOrO e MaTepuana u UMEIOLLIMX TOT ke 00beM N0 OTHOLLEHUIO K NnoLLaau
NOBEPXHOCTH, KaK 24-nyHO4YHbIEe NNaHLeTbl. HactoarensHO pekomeHayeTcsl, YToObl pe3ynbratbl OCHOBbLIBANUCH
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Ha M3MepPEHHbIX KOHLEHTpauuax. Ecnn koHueHTpauums He coxpaHsercsa B npeaenax 80—120 % or HoMuHanbLHow
KOHLeHTpauuu, To aheKTUBHAA KOHLIEHTPaLWA A0mkHA ObITb BbIpaXeHa Mo OTHOLLEHUIO K reOMETPUYECKOMY
CpegHeMy 3HaYeHuo U3MepPEHHBIX KOHLEHTpauui, ana 6onee noapo6Ho uHdopmaumm oM. masy 5 B [28].

7.8 OnpegeneHue gManasoHa npegeribHbIX KOHLEHTPaLMI

Mcnonb3ys METOAMKM, ONUCAHHbIE B HACTOSILLEM CTaHAapTe, onpejerneHve auvanasoHa npeaenbHbIX
KOHLEHTPALMiIi MOXKHO NMPOBECTM B KOHLUEHTpauUMK UCNbITYeMoro xumuyeckoro sewectsa 100 mr/n unu Ha
YPOBHE €ro npezensHONn pacTBOPUMOCTU B MCMbITYEMOW cpeae (B 3aBUCUMOCTM OT TOro, Kakoe 3HayeHue
HIDKE) C LIeNbio nokasaTh, UTo LCgy He npeBbILaeT 3Ty KOHUEHTpauuio. OnpeaeneHue ananasoHa npeaens-
HbIX KOHLIEHTPaLWI NPOBOAST C UCNoNb3oBaHWeM 20 3MOPUOHOB B KaXaon 00paboTke, NONOXKUTENIbHOM KOH-
Tpone u npu HeoBX0AUMOCTU B KOHTPONE Ha pacTtBopuTernb U 24 aMOPUOHOB B OTPULIATENIbHOM KOHTpOneE.
Ecnu npoueHT rubenu npy UCNbITYEMOI KOHLEHTPaLUW NPEBbILLAET rnbens B OTpULaTenibHOM KOHTpore (Mnu
KOHTpOmne Ha pacTBopuTensb) Ha 10 %, TO NPOBOAAT MOSHOE UcMbITaHue. Jliobble Habnoaaemble apdekTsl
pernctpupyior. Ecnu rmbent npesbiwaer Ha 10 % TakoByl0 B OTpULIATENLHOM KOHTpOMe (Mnn KOHTporne Ha
pacTBOpUTENb), TO UCNLITAHME PACCMAaTPUBAETCA Kak HEAOCTOBEPHOE U €r0 NOBTOPSIIOT.

8 [NaHHbIe 1 OTYeT O NpPoBeAEHUN UCTbITAHUSA

8.1 O6paborka pe3ynsraTtoB

B AaHHOM MCNbITAHMKM OTAENbHbIE JTYHKM MIaHLIeTa paccMaTpuBaloTCA B KAYECTBE HE3aBMCUMbIX NO-
BTOPHOCTEI1, MCNONb3yeMbliX AS1 CTAaTUCTUYECKOro aHanmsa. CTPosT rpaduk 3aBUCMMOCTHM NpoLeHTa amMbpu-
OHOB, AN KOTOPbIX MO MEHbLUEN Mepe OAHO U3 OCHOBHbIX HAOMIOAEHUI ABMAETCA NONOXUTENBHLIM Yepes 48 Y
n/mnnun 96 4 oT UCNbITYEMONW KOHLEHTpauuu. [insa pacyeTa HaknoHa KpUMBOW CriedyeT UCMNofb30BaTb 3HAYEHUS
LCsy 1 moBepuTenbHble HTEpBansl (95 %), COOTBETCTBYIOLLME CTAaTUCTUYECKke METOAbI [38] n cneayet npu-
HATb BO BHUMaHue [39].

8.2 OTyeT 0 NpoBeAeHUN UCTIbITAHUA

OT4eT 0 NPOBEAEHUN UCTBITAHUS AOIMKEH COAEPKaTh CrneayloLyo UHOpMaLUIO.

8.2.1 cnbITyemoe xuMU4eCKoe BewecTBo

OpHOKOMMOHEHTHasA cybcTaHums:

- BHELUHWI BUA, paCTBOPUMOCTb B BOAE W COOTBETCTBYIOLLME AONONHUTENBHLIE (PU3NKO-XUMUYECKUE
CBOWCTBA;

— xuMmudeckasa unaeHtudukauyus: Hanpumep, Hassanue no IUPAC unun CAS, Homep CAS, kog SMILES
unum InChl, ctpyktypHas chopMyna, yucTora, Xummyeckas uaeHTudukaumus npuMecen, eCnu 8To HeoBXxoaMMO U
NpakTU4ECKU OCYLLLECTBUMO U T. M. (B TOM YMCHE COAEPKAaHUE OPraHUYECKOro yrnepoaa npu HeobxoaumMocTm).

MHorokomnoHeHTHas cyberaHuus, UVBC (BewiectBa HEM3BECTHOMO UM NEPEeMEHHOro cocrasa, npo-
AYKTbI KOMIMIEKCHBIX PeaKLUI Ui GMonormyeckue marepuarnbl) 1 CMeCu:

— B MAKCUMasnbHO BO3MOXHOM CTEMEHU XapaKTepU3yloTCAa XMMUYECKON uaeHTUuKaumen (CM. BbiLLe),
No KONMMYECTBEHHOMY COCTaBy U COOTBETCTBYIOLLUMM (PU3UKO-XMMUYECKMMU CBONCTBAM OTAENbHBLIX KOMIO-
HEHTOB.

8.2.2 TecTOBbIE OPraHU3Mbl:

— Hay4HO€e Ha3BaHWe, LUTaMM, MCTOYHUK 1 METoZ 0TOopa ONnoa0TBOPEHHON UKPLI M nocneayioLas 06-
paboTka.

8.2.3 YcnoBua ucnbiTaHuA:

- MCNornb3yemasi METOAUKA UCTIbITAHWUIN (Hanpumep, nonycraTuyeckas, oGHoBnAeMas);

— CBETOBOW Nepuoga;

— An3aliH UCNbITaHUA (HanpUMep, KONUYECTBO UCTILITATENbHLIX KAMEP, TUNbI KOHTPONEN);

— KayeCTBEHHbIE XapakTepUCTUKKU BOAbI, UCMONb3YEeMOit ANs coaepxanus poibbl (Hanpumep, pH, xxecT-
KOCTb, TEeMNeparypa, NpoBOAUMOCTb, KOHLIEHTPALMA PaCTBOPEHHOIO KUCNopoAaa);

— KOHLEHTpauus pacTBOPEHHOro kucnopoga, pH, oblyan xecTkocTb, TemMneparypa u nNnpoBOAUMOCTb
UCNbITYEMbIX pacTBOPOB B Ha4Yane u yepes 96 y;

— METOA NPUroTOBNEHUSA CTOKOBbLIX PACTBOPOB U UCTLITYEMbIX PACTBOPOB, a TAKKE NEPUOAUYHOCTb 00-
HOBIEHUA,

— 060CHOBaHUE NPUMEHEHUA pacTBOpuTEns u 060CHOBaHKUE BbIGOpAa pacTBOPUTENS, €CAU OH HE ABNS-
eTCs BOAOW;

8
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— TaKXe NpeacTaBnaloT HOMUHANbHbIE UCMbITYEMble KOHUEHTpauun U pesynsrarbl BCEX aHanuM3oB no
onpeaeneHnio KOHUEHTpaLUUi UCTILITYEMOrO BELLECTBA B UCTILITATENbHLIX cocyAax; 3¢peKTMBHOCTb METoaa
M3BMEYEHUA U NpPeaen KonmyecTseHHoro onpeaeneHuna (LoQ),

- noATBEPXKAEHUE COOTBETCTBUSI KOHTPOJIEN KPUTEPUSAM AOCTOBEPHOCTM NO OOLLEN BbPDKMBAEMOCTH;

- YpPOBEHb ONJIOAOTBOPEHMUS UKPbI;

— CKOPOCTb BbINyMIeHus B 00paboTaHHOW M KOHTPOSbLHOM rpynnax.

8.2.4 Pesynkrarhbl:

— MakCMMmanbHas KOHLIEHTPAaLus, HE Bbi3biBaIOLLIASA rubenu Bo BpeMs NPOBEAEHUA UCMbITAHUS,

- MMHUMAnNbHaA KOHUEeHTpauus, BbidbiBaowwas 100 % rmbenb BO BpeMs NPOBEAEHUA UCNbITAHUS;

— CyMMapHas rubenb Ans KaXaoW KOHLEHTpaLuM B pEKOMEHAyeMbIN Nnepuos HabnoaeHun;

- 3HaveHusa LCg, yepes 96 4 (1 HeobssaTenbHO Yepes 48 Y) no rubenun ¢ 95 % noBepUTENbHLIX UHTEP-
BaroB, Npu Hanuuuu;

— rpacduk KPUBOM KKOHLIEHTpaLusi — rubenby B KOHLIE UCTILITAHUS;

— rmbenb B KOHTPONAX (OTpUUATENbHbIE KOHTPOIU, BHYTPEHHME KOHTPONU B NNAHLUETe, a TaKkKe Nono-
XXMTENbHbIE KOHTPONU 1 MOBOIN UCNONbL3YEMbI KOHTPOMb HA PACTBOPUTEND);

— pesynesrarbl N0 KAKAOMY U3 YETbIPEX OCHOBHBLIX HAOMIOAEHWIA;

— y4acToTa BO3HUKHOBEHUSA U ONMCAHME MOPEONOrMYECKUX U OU3NONOrMYECKUX aHOManuin, ecrn Tako-
Bble UMenu MecTo (CM. npunoxeHue I, pucyHok IM2);

— cny4aiiHble coObiTUsi BO BpeMSA NPOBEAEHUA UCTILITAHUS, KOTOPbIE MOIMU NOBNUATL HA MHTEprnpeTa-
UMIO Pe3ynbLTaToB;

— CTarucTMYecKun aHanu3 u obpaboTka gaHHbIX (NpOOUT-aHanu3, NOrMCTUYECKasi perpeccus u reome-
Tpuyeckoe cpeaHee 3HadeHue ans LCqp);

— HaKIOH W JOBepUTENbHbIE UHTEPBArbl perpeccum (Mpeobpa3oBaHHOM) KPUBOW «KOHLEHTpauua — ad-
dekT».

ITo6oe oTkNnoHeHue OT CTaHgapTa U COOTBETCTBYIOLLIME MOSICHEHUS.

O6cyxaeHWe n MHTepnpeTauua pesynsLraTos.
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MpunoxeHue A
(pekomeHayemoe)

CopepxaHue, pasBeeHue U CTaHAAPTHbIE YCNOBUSA ANA NPOBeAeHUA UCNbITAHUIA
NO OCTPOM TOKCMYHOCTU HA 3IMOPUOHAX AAHUO-PEPUO

Oanuno-pepuo (Danio rerio)

MponcxXoXaeHe BULOB

MonoBsoii guMopdusm

Pexum KOpMneHnA

CpeaHsas Macca B3pocrnoii pelbbl

OcBelleHne

TemnepaTypa BoAbl

KauecTtBO BoAbI

HononHutencsHble Kpu-
Tepun KavecTea BOAbl

CopepxaHune MaTo4qHOro crtaga
(poauTenbckoro ctaga pbib)

Pasmep pesepByapa
ANA cofepxaHus

Ouuctka BoAb!

PeKOMeHAyeM COOTHOWEeHue cam-
LoB U CaMOK A4NA pa3MHOXEeHUA

PesepByapbl Ana HepecTa

10

Wnaus, Bupma, Manakka, Cymatpa

CaMKu: BeiNyKNas NMHUS GpioLLKa Npu BelHALUMBAHWN UKPHI,
Camubl: Bonee CTpoiHblE, UMEeTCs opaHXeBas oKpacka MeXgy CUHUMMW mpo-
LOMbHBIMU NofiocaMu (OHa 0COBEHHO 3aMeTHa OKOMO aHanbHOro MraBHUKa)

Cyxoii xrnonbeBUAHbIA KOPM (MakcumarnbHo 3 % oT Macchl peibbl B cyTku) 3—5 pas
B CYTKU; AOMNOMHUTENLHO Haynnuu KpeBeTku (Artemia spec.) w/unu HebonbLune
AadHUM COOTBETCTBYIOLLEro pasmepa, NofyyYeHHble U3 He3arpAsHeHHbIX MCTOoY-
HuKoB. KopMIieHue Xu1BbIM KOpMOM oBecneumBaeT MCTOUHNK oboralleHust cpefbl,
NOSTOMY CReAyeT faBaTb XMBOW KOPM Npu BO3MOXHOCTU. [Ana obecneveHuns on-
TUManbHOro Ka4ecTBa BOAbI, U3MULLKM KopMa W dekanuu crefyeT yaansTe Npu-
MepHO Yepes Yac rnocrne KopMreHus

A3)r

Camku: (0,650
£0,1)r

Ol
Camubl: (0,5

dnyopecLeHTHble NaMnbl (LUMpokui cnekTp); 10-20 MKE/M2/c, 540—1080 nk unu
50-100 ¢yT-Kg (BHELHUe nabopaTopHble YpoBHM), 12—16-4acoBoil CBETOBON Ne-
puopn

(26 + 1)°C

O, 2 80 % HacblLeHNs, XKeCTKOCTb: Hanpumep,
~30-300 mr/n CaCO3, NO3: <48 mr/n, NH} n NO3:
< 0,001 Mr/n, octaTtouHbIi xnop <10 Mkr/n,

obLuii opraHuyeckuii xrop < 25 Hr/n, pH = 6,5-8,5

Belectso B Buae yactuy < 20 mr/n, obLymii opraHudeckunii yrnepog < 2 mr/n,
obLyee cogepxaHue ocdopopraHuyeckux nectuumaos < 50 Hr/n, obLee coaep-
XKaHue XnopopraHuyeckux NeCTUUMAOB NIOC MONMUXIOPUPOBaHHbIX BudeHunos
<50 Hr/n

Hanpumep, 180 n, 1 puiba/n

MocTosHHas (yronbHasi punsTpayus); Apyrne BapuaHTbl BKNHOYaOT KOMBUHaLmMn
€ nonyctaTuyeckum oBHOBMSEMbIM 06CMY)XUBAHUEM UK NPOTOYHYIO CUCTEMY C
NOCTOSAHHBIM OBHOBIIEHMEM BOAbI

2:1 (VK Macca HepecToBOW pLIGbI)

Hanpumep, pesepByapbl BMECTUMOCTLIO 4 11, CHabXeHHble Ha iHe CTarnbHOW ceT-
KO M MynsXamu pacTeHWil B KadecTBe CTUMYMSATOpa HepecTa; BHeWHUe Harpe-
BaTeNbHLIE MaThl, UMM Macca HepecTOBO pbIGhl B Npefernax TEXHUYECKUX pesep-
ByapoB
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HaHwno-pepuno (Danio rerio)

CTpyKTYypa U BHELLHWiA BUA MKpPbI TBepAblil XOPUOH (T. €. BbICOKas NPo3padvHOCTb, He NUNKkuiA, nametp ~ 0,8—1,5 MM)

CKopocCTb NpoTekaHua HepecTa OpHa B3pocnas caMKka oTKNagbiBaeT no MeHbluelh Mepe 50-80 UKPUHOK B CYTKM.
B 3aBMCUMOCTM OT LUTAMMa CKOPOCTb NPOTEKaHWA HepecTa MOXET OblTb 3HaYM-
TenbHO BhiLE. YPoBeHb ONMoJOTBOPEHUs A0MKeH cocTaBnATb 2 70 %. Y Bnepsble
HepecTAleica peibbl YpOoBEHb OMNOAOTBOPEHUSA UKPLI MOXET BbITh HUXE B Nep-
BbIX HECKOMBKUX Krnagkax

Bua nenbitaHus CraTtuqeckuit, nonycratuyeckuii ¢ obHoBneHUeM, NpoTouUHbIN, (26 £ 1) °C, KoHAK-
LMOHUPOBAaHHLIE B TeYeHne 24 4 ucnbiTaTenbHble Kamepbl (HanpuMep, 24-rnyHou-
Hble NNaHWeTbl ¢ IyHKaMn BMECTUMOCTbIo 2,5-5 mn)
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MpunoxeHne b
(pekomeHayemoe)

HopmasibHOe pasBuTme gaHuo-pepuno npu temnepatype 26 °C

Mpumep cTaauii pa3BuTUs AaHno-pepro (Danio rerio) nocne oniog0TBOPEHNUs NpUBeAeH Ha pucyHke B.1

PucyHok B.1 — OTAenbHble CTagun paHHero passutua gaHno-pepuo
(Danio rerio): 0,2-1,75 4 (13 Kimmel et al.,1995) nocne onnogoTBOpEHUN

BpemeHHasa nocnegoBaTe/lbHOCTb HOPMa/IbHOTO Pas3BUTWS MOXET GbiTb MCMOMb30BaHa /151 OLEHKW ON0A0TBOpe-
HUS 1 )XM3HECMOCOBHOCTUN MKPbI (CM. 7.4.2: 0TGOP ONI0A0TBOPEHHON MKPbI).
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MpyMep OTAE/NbHbIX CTagWii NO34HEro pasBuTusa gaHuno-pepuno (Danio rerio) nocne onio40TBOPEHMS NPUBEAEH Ha
pucyHke b.2.

48 4

PucyHok B.2 — OTaenbHble cTaammn No3gHero passuTtus gaHuo-pepuo (Danio rerio):
(3MBPUOH € yAaneHHbIM XOPUOHOM A5 YYULIEHNS BU3YasTbHOTO KOHTPOSIA):
22-48 4 nocne onnogotBopeHus (M3 Kimmel et al.,1995 [35])
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Mpumep HOpMasibHOrO pasBUTUA aMOBpPUOHOB AaHno-pepuno (Danio rerio) npuBefeH Ha pucyHke b.3.

1) 0,75 4 — 2-kneToyHasi cTagus;

2) 14— 4-kneTo4yHas ctagus;

3) 1,2 4y — 8-kneToyHasa cragus;

4) 1,5 4 — 16-kneToyHasa cragus;

5) 4,7 4 — Havano annbonuu;

6) 5,3 4 — npumepHo 50 % 3annbonusa

PucyHok 5.3 — HopmanbHoe pas3BuTue aM6pUOHOB AaHno-pepuno (Danio rerio):
(n3 Braunbeck & Lammer, 2006 [40])
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Mpunoxexve B
(pekomeHngyemoe)
PacnpepeneHue nkpbl Mo 24-nyHOYHbIM MaHWweTam

Mpumep pacnpegenexHns Npob6 B 24-NyHOUYHbIX MaHWeTax NpuBegeH Ha pucyHke B.1.

)
AROPNITTT
- — (‘~ e DA DT
OO\

ncyHok B.1 Pacnpegenenune npo6 B 24-yHOYHbIX NAaHLeTax

o

0000% 300000 :
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GU90E 200008 |
000 :
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MpyMep Cxembl MPOBEAEHNSA WCMNbITAHUSI MO OCTPOM TOKCMYHOCTM Ha aMbBpMoHax gaHuno-pepuo (Danio rerio) npu-
BefieH Ha pucyHke B.2.

<15 hpf <3 hpf

N ons1I040TBOPEHHbIX
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O00000
OO00000
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KOHTPO/Ib  cOOTBETCTBYHOLLMMMN Ot6op . KOHTPO/Tb
o CTbITYEMbIMU ON/I00TBOPEHHOIA
Hepecosbiit 6710k KOHu,eHP[;aLLMHMM / VIKPbI vﬁonpe%eneHme
KOHTpONAMMU B CKOpOoCTU
o6beme, NOJHOCTbI0 0n100TBOPEHNS 24-yacoBas
MOKPBIBAIOLLEM VKPY npegsapuTenbHas
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PucyHok B.2 — Cxema npoBeAeHNst UCMbITaHWSA MO OCTPOI TOKCUYHOCTM
Ha aM6pMOHax AaHno-pepro

MpumeyaHune — CneBa Hanpaso: NOMy4YeHne, c60P ON0AO0TBOPEHHOW UKPbI Cpaly Nocse onoA0TBOPEHUS B
CTEK/ISIHHbIX cocyAax, 0T6OP OM/I0A0TBOPEHHON MKPbI C MCMO/Ib30BAHNEM UHBEPTALMOHHOTO MUKPOCKONa unv 6uHOKyspa
1 pacnpegeneHne onaoA0TBOPEHHON WKPbl B 24-NyHOUHbIE MaHLIEeTbl, NOArOTOB/IEHHbIE C COOTBETCTBYHOLMMMN KOHLEH-
TpauusiMu UCMbITYEeMOro BellecTBa / KOHTPONSMK, N — KOMMYECTBO VKPbl, HEOBXOAUMOW Ha KaXKAyH KOHLEHTpauuio mc-
nbITyemMoro BewecTsa / KOHTponb (3aecb 20), hpf — yackbl nocne onn1oAOTBOPEHMS.
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MpunoxeHue I
(pekomeHayemoe)

ATNac feTasibHbIX KOHEYHbIX TOUYEK B UCMbITaHUU
no onpeAesieHnto OCTPOoli TOKCUYHOCTU Ha aMBpMOHax AaHNO-Pepro

Cnepnytolime OCHOBHbIE KOHEYHble TOUKU XapaKTepusylT OCTPYH TOKCMUYHOCTb W, CriefioBaTesibHO, rmbesb ambpu-
OHOB: KOarynsiuus OnjoA0TBOPEHHON WKPbl, HEOTAENeHne XBOCTa, OTCYTCTBME (DOPMMPOBaHUS COMWTOB U OTCYTCTBUE
cepauebueHns. Cneaytowme mukpodpoTorpagumm 6biam BbibpaHbl AN UAAKCTPALUKU 3TUX KOHEYHbIX ToYeK (pucyHok IM.1).

PucyHok 'l — Koarynauusa KpuHokK

MpumeudaHne — T[lpu APKOM OCBELLEHWUN B KOAry/SIMpOBaHHbIX UKPUHKAX AaHWO-PEPUO BUAHbLI Pa3fiMYHbIe He-
npo3payHble BK/IOUEHNS.
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HarnsgHblii npymep oTCyTCTBUSI (DOPMMPOBAHUSI COMUTOB NPUBEAEH Ha pucyHke I.2.

PucyHok 2 — OtcyTcTBMe (hOPMMPOBAHUSA COMUTOB

MpumeyaHne — HecmoTps Ha oTCTaBaHvWe B pasBUTUKM MpYMepHo vepe3 10 4, B amMOpMOHE AaHWO-pepuno
yepes 24 4 pasBUTUA MMEIOTCA Ha @) XOPOLLIO pa3BUTbie COMUTLI (—), B TO BpPeMs Kak B 3MOpPMOHe Ha b) oTCyTCTBYOT
npu3Hakn hopMMpoBaHsA COMUTOB (—). HeCMOTPS Ha BbIpaXKEHHbI OTEK XXeNTo4yHoro melka (*), yepes 48 4 passuTus
B 3MOpUOHE [aHN0-pepro UMeeTcs Ha C) sIBHoe (PopMMpOBaHME COMUTOB (—), B TO BPeMs Kak yepe3 96 4 pasButus B
3M6prOHe AaHNo-pepuno Ha d) OTCYTCTBYIOT Kakme-nn6o npusHakm hopMmpoBaHms COMUTOB (—). OTMETUM Takxe UCKPUB-
NleHne No3BOHOYHMKA (CKO/IMO3) 1 OTek nepukapga (*) y ambpuoHa, nokasaHHoro Ha d).

18
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MprMep HeoTAeNeHUs XBOCTOBOM NOYKM B GOKOBOI MPOEKUMM NPUBELEH Ha pUCYHKe T3,

PucyHok '3 — HeoTaeneHne XxBoCcTOBOW NOYKM B GOKOBOW NpoeKumum

MpumeyaHune — a — uyepe3 96 4 pa3BUTMSi IMOPMOHA AaHMO-pepuo. MpumeyaTenibHO Takke OTCYTCTBUE
rNasHoi Noukn (*).

Mpumep oTcyTCTBUA cepauebueHna npueefeH Ha pucyHke 4.

PucyHok 4 — OTcyTcTBUE cepauebueHns

MpumeuaHue - OTCYTCTBME cepALe6ueHns TpyaHO NPOUIIIOCTPMPOBaTh Ha MUKpodhoTorpadmmn. OTcyTcTBUE
cepauebreHns onpeaenstoT no OTCYTCTBUIO COKPALLEHW cepaua (4BOMHAasA cTpeska). HenoaBmKHOCTL KIETOK KPOBW, Ha-
npuMep B GPIOLLHOIN aopTe (—»Ha BCTaBKe), He ABMSETCA NokasaTesieMm OTCYTCTBUA cepAauebueHns. OTMevaeTcsi Takxe
OTCyTCTBUE (POPMMPOBAHUS COMUTOB Y AAHHOTO 3M6PUOHA (¥, OBGHOPOAHBIN, a He CErMeHTapHbIA BUA MbILLEYHbIX TKaHEM).

Bpemsi HabnoAeHUs ais perucTpauuy oTCyTCTBUA CepALEGUEHUsI OHKHO COCTaB/IATb N0 MeHbLUEe Mepe 0AHY MUHYTY C
MUHUMa/bHbIM 80-KpaTHLIM YBENMYEHNEM.
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Tabnuya OAA1

MpunoxeHue OA
(cnpaBouHoe)

CpaBHeHMe CTPYKTYPbl HACTOSALEro cTaHgapTa
CO CTPYKTYPOI MeXOYHAPOOAHOrO AOKYMEHTa

CTpyKTypa HacToslLLero cTaHaapTa

CTpyKTypa MexAyHapoaHOro AoKyMeHTa

Paspensbl Moapaszaensl MNepeyncneruna Paspensl MNepeuncnexus

BeeneHune 1 —
1 — — 1 —
2 — — 2 —
21 — Mpunoxexue 1 —
22 — Mpunoxexue 1 —
2.3 — Mpunoxexue 1 —
2.4 — Mpunoxexue 1 —
25 —_ Mpunoxexue 1 —_
26 — Mpunoxexue 1 —
2.7 — Mpunoxexue 1 —
2.8 — Mpunoxexue 1 —
29 —_ Mpunoxexue 1 —_
210 — Mpunoxexue 1 —
21 — Mpunoxexue 1 —
212 — Mpunoxexue 1 —

2.13 — Mpunoxexue 1 —

3 — 1 3 i
2 ii

3 iii

4 iv

4 4.1 — 4 —
42 — 5 —

43 — 6 —

4.4 — 7 —

5 — a 8 a
6 b

B c

r d

a e

e f
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CTpyKTypa HacTosLLero cTaHaapTa

CTpyKTypa MexayHapoAHOro AoKyMeHTa

Paszgensbl Moapaspens! Mepeuuncnenns Paszgensbl MepeuncneHuns

6 — — 9 —
6.1 a 10 a
6 b

B c

r d

a e

e f

x g

" h

K i

n J

M k

H |
6.2 — 11 —
6.3 — 12 —
6.4 — 13 _
6.5 — 14 —
6.6 — 15 —
6.7 — — —
6.7.1 — 16 —
6.7.2 — 17 —
6.8 — 18 —
7 71 — 19 —
7.2 — — —
7.21 — 20 —
722 — 21 —
7.3 — — —
7.3.1 — 22 —
7.32 — 23 —
7.3.3 — 24 —
7.4 — — —
7.41 — 25 —
7.42 — 26 —
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OkoH4aHue mabnuupi [JA.1

CTpyKTypa HacTosLlero cTaHaapTa CTpyKkTypa MexayHapoAHOro JOKyMeHTa
Pasgensl Mogpasaensl MepeuncneHuna Paszgensl MepeyuncneHus

7 75 — 27 —
76 — — —
7.6.1 — 28 —
76.2 — 29 —
7.6.3 — 30 —
76.4 — 31 —
765 — 32 —
7.6.6 — 33 —
76.7 — 34 —
7.7 — — —
7.71 — 35 —
772 — 36 —
7.8 — 37 —
8 8.1 — 38 —
8.2 — 39 —

MpunoxeHune A MpunoxeHue 2

MpunoxeHune b MpunoxeHue 3

MpunoxeHue B MpunoxeHue 4

MpunoxeHue I MpunoxeHue 5

Bubnuorpagpusa JuTepatypa

22
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