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MpeaucnoBune

Llenn, OCHOBHbLIE NMPUHLUMNEI M OCHOBHOW MOPSAOK NpoBeAeHWUs paboT No MeXrocyaapCTBEHHOW CTaH-
Oaptusaumm yctaHoeneHsl OCT 1.0—2015 «MexrocynapcTBeHHas cuctemMa ctaHgapTtuzauun. OCHOBHbIe
nonoxeHusa» u FOCT 1.2—2015 «MexrocynapcTBeHHasa cucteMa ctaHgaptusauyuu. CtaHgapTsl Mexrocygap-
CTBEHHbIE, NpaBuMia 1 pekoMeHO4aLMn No MeXxrocyqapcTBeHHON cTanaapTMaauunu. Npasuna paspaboTiu, npu-
HATUSA, 0OHOBNEHUSA 1 OTMEHbI»

CeBegeHus o cTaHgapTe

1 MOAIrOTOBNEH Accouunaunein «Hekommepueckoe napTHepcTBo “KoopAauHaUWOHHO-MHGOpMa-
LMOHHbIA LUeHTp rocyaapcTB — ydacTHukoB CHI no cbnuxeHuo perynsatopHbix npaktnk’» (Accoumnauus
«HIM KL, CHIM») Ha ocHoBe coBCTBEHHOIO NepeBoda Ha PYCCKUW A3bIK aHIMOA3bIYHOW BEPCUM [OKYMEHTA,
YKa3aHHOro B nNyHKTe 5

2 BHECEH ®epepantHbIM areHTCTBOM MO TEXHUYECKOMY peryrnupoBaHuio U metponorun (PoccTtal-
AapT)

3 MPUHAT MexxrocynapcTBeHHbIM COBETOM MO CTaHAapTM3auumn, MeTponorun 1 ceptudukaumm (npo-
Tokon ot 20 anpens 2016 r. Ne 87-11)

3a NMPUHATKE NPOoronocoBanu:

KpaTkoe HanMeHOBaHWe CTpaHbl Koa cTpaHbl no MK CokpalleHHoe HauMeHoBaHWe HauMoHanNbHOro opraHa
no MK (MCO 3166) 004—97 (MCO 3166) 004—97 no ctaHaapTusauum
benapycb BY locctangapt Pecnybnvkn benapyce
KasaxcTaH KZ lNoccranpapt Pecnybnukm KasaxcraH
Kupruaua KG Kblpreisctangapt
Poccus RU PocctaHoapTt
TamxunkicTaH TJ TagxukcTaHgapt
YabekucTaH uz Y3acTtangapt

4 lMpukasoMm PeaepansbHOro areHTCTBa MO TEXHUYECKOMY PeryrnupoBaHuio U MeTponorum ot 30 uioHA
2016 r. Ne 756-cT mexxrocygapcTtBeHHblil ctaHgapT MOCT 33774—2016 BBegeH B AelicTBME B Ka4ecTBe Ha-
LMoHanbHoro ctaHaapta Poccuiickon ®epepaumm ¢ 1 mapta 2017 r.

5 HacToswmin ctaHgapT aBnsercs MoaudULMPOBaHHBLIM MO OTHOLIEHMWIO K MEXAYHAPOAHOMY OOKYMEH-
Ty OECD Test Ne 236:2013 «OcTpast ToKCUYHOCTL Ans ambpuoHoe peibbi» («Fish Embryo Acute Toxicity (FET)
Test», MOD) nyTem nameHeHusi CTpYKTYpbl. CpaBHeHWE CTPYKTYPbl MeXAyHapoaHOro 4OKYMEHTa CO CTPYKTY-
poi HacTosLWero cTaHaapTa NpUBeAeHO B AOMOMHUTENbHOM npunoxeHun JA.

HaumeHoBaHWe HacToOsLLero cTaHgapTa M3MeHeH0 OTHOCUTENbHO HavMeHOBaHMs MeXayHapoaHoro 4o-
KyMeHTa ans npmBeneHus B cooteetcTeme ¢ TOCT 1.5 (nogpazgen 3.6)

lMepeBog C aHrMUIACKOro A3bika (en)

CreneHb cooTBeTCTBUA — MogudumumnposaHHas (MOD)

6 BBEJEH BIMEPBbIE
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Mnghopmayus 06 usmeHeHusx K HacmosiwemMy cmaHOapmy ny6GnuKyemcs 8 exe200HOM UHGghopMayu-
OHHOM yKka3amene «HauuoHanbHble cmaHOapmbl», @ MeKcm U3MeHeHUll U MorpasoKk — 8 eXeMeCcAYHOM
UHGDOPMAaUUOHHBIX yKazamene «HayuoHansHele cmaHdapmely. B criyuae nepecmMompa (3aMeHbl) Uiy om-
MeHbl Hacmosiweao cmaHdapma coomeemcmeyiowjee yeedomneHue 6ydem onybnuKO8aHO 8 eXXeMeCIYHOM
UHGDOPMAaUUOHHOM ykasamere «HayuoHansHele cmaHdapmsl». Coomeemcemaytowas uHghopmayusi, yeedom-
fleHue U meKcmbi pasMewaromes makxe 6 UHgopMayuoHHoU cucmeme obuwieao nonnbL308aHUss — Ha ogu-
yuansHoMm calime ®edepanbHO20 azeHmMcmea no MEexHUYecKoMy peaynuposaHulo U Memponosuu 8 cemu
HHmepHem (www.gost.ru)

© CtanpapTtuHdopm, 2016

B Poccuinckon dDe,qepauMM HacTOSILLMA CTAaHOAPT HE MOXET ObITb NOMHOCTBIO UK YacTUYHO BOCIMPOU3-
BedeH, TupaXxnpoBaH U pacnpocTpaHeH B Ka4ecTBe OCbMU,MHJ'IbHOFO nsnaHus 6ea pa3peweHna dJe,qepaanoro
dreHTcTBa no TeXHMYeCKoOMYy perynmpoBaHUO 1 METPONOTrnn

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 3/33
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-33774-2016



https://gostexpert.ru?utm_source=pdf&utm_medium=55313
https://gostexpert.ru/gost/gost-33774-2016?utm_source=pdf&utm_medium=55313&utm_term=page

FOCT 33774—2016

CopaepxaHue
1 OBNACTb NMPUMEHEHUS . . . . oottt e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1
2 TEePMUHBI N OMPEABIIEHMA . . . o o o it it it et e it e e e e e e e e e e e et e et e e e e e e e e e 1
S TTPMHEMMMOTOME w5 = 5 5 v & v & v commnomn b & & § % & & % 0 GMEVES & 5 2 5 & 8 ¥ & SR & 5 5 § & ¥ & @ Earmmiin & 5 & ¥ o & # 2
4 [peaBapUTENbHBIE YCIOBMS. « . . .. oottt i it it e e e e e et et e e e e e e et e e e 2
5 HocTORESPROETE-NCHBITARWS & ¢ ssums 5 5 5 55 2 E 0 5 SR E S5k £ 0 2 C 8 SRS ams 35 S 530 D NEUEAME S S5 R0 083 2
B OMNACAHNSE MBTOMA : : c s vt esd smenis s 588 8608 iames i s it i o eatn2s s o8 e i araaiosigsasss: 3
6.1 OBOPYAOBAHUE . . . o o oot e et e e et e e e e e e e e e e e 3
6.2 VICNBITATENMBHBIE KAMEDDBI . - o ¢ v it e e e e e e e e e e e e e e e e e e e e e e et e e e e e e e e e e e 3
6.3 Boga v YCNOBUA UCTBITAHUSA. . . . o o oottt it et e e et e e e e e e e e e e e e e s 3
624, HensITYeNMBIS PACTBOPBI « . waommemma p & © & & & # @easui & § 5 & ¢ 4§ 5 SEmMEmEs & ¥ 5 % 0 % & o SEEamE B k8 ¥ 58§ 8 & 4
6.5 CogepaHue poOoUTeNbCKOrO CTada PhIb . . . . .. . 4
6.6 MoaTBepXKOEHNE KBAMMMUMKALIMM . . . . o . it it i e e e et e e e e e e e e e e e e e et et e e e e e 4
B.7 AMLEKNAOKA . . . o o ottt e e e e 4
6.8 ONDADEPEHLMALIMS MKPBI . . o o vttt e e e e e e e e e e e e e e e e e 5
7 TIPOBEOEHUE UCTIBITAHUS . . . o oottt e it e e e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e s s
7.1 YCNOBUSI BOBOEUCTBUST . . . o o oo i e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e o
1.2 VcNBITYEMBIE KOHLIOHTDAMMIM v « « & & ¢ ¢ o 5 odvwmim & % & & & % b & Cuvesiia s i 8 6 € 8 5 5 & aiibe & k2 § 4 § & 8 0 0 g
L ROHTPONI W s 55 2 5 55 oo HEGS S CE S E S0 B DR 3R A FE S el OE S5 S D S0 NGRS G5 RESE 2D 3 5
7.4 Havyano BO30eNCTBMA U NMPOOOIMKUTENBHOCTD MCTIBITAHMS . . . . o oottt it e e et e e e e e e e e e e s 6
7.5 PacnpegeneHune MKpbl MO 24-NYHOYHbBIM MAAHLLIETAM . . . .. ...ttt et i et e e e e e e e 6
7.6 HAabmIOMEHUS . . . oo et et et e e e e e e e e e e e e e e e 6
7.7 AHANUTUYECKUE OMIPEAECIIEHMS . . . o o o it it et e et e e e e e e e e e e e ettt e e e e s i
7.8 OnpegeneHne gnanasoHa NpefenbHbIX KOHLUEHTPALMA. . . . . . . ittt e e e e e i e e et 8
8 [daHHble 1 OTYET O MPOBEOAEHUN UCTIBITAHUMS . . . . o oot it e e e e e e e e e e e e e e e e e e e e 8
8.1 OBpaboTKa PE3YITBTATOB « i wsims s 5 %5 £ a5 s slimie 5564 88«68 b aht s s sidd s daEaesidsisionis 8
8.2 OTYET O NMPOBEAEHUM UCTIBITAHMI . .« o . ettt et et et e e e e e e e e e et e e e et 8
MpunoxeHune A (pekomeHaoyemoe) CogepxaHue, pasBefeHle U cTaHgapTHble yCrnoBust
[Ons NpOBeEeHUs! UCMbITAaHUIA MO OCTPON TOKCUYHOCTW Ha 3MBpMOHaxX OAaHNO-pepuo. . . . . . 10
MpunoxeHue b (pekomeHayemoe) HopmansHoe paszBuTye JaHWO-PeEPUO Npu TemnepaTtype 26 °C. ... ... 12
MpunoxeHwe B (pekoMmeHgyemoe) PacnpegeneHue Ukpbl Mo 24-MyHOYHBLIM NNAHWeTaM . . . .. ..o oot .. 15
MpunoxeHue I (pekomeHgyemoe) ATnac netanbHblX KOHEYHbIX TOMEK B UCTbITAHWUM
Nno OnpeneneHky OCTPOA TOKCUYHOCTM HAa 3MBPUOHAX 0aHWUO-PEPUO. . . . . . o oo oo e s 17
MpunoxeHwe OA (cnpaBoyHoe) CpaBHEHUE CTPYKTYPLl HACTOSLLLErO cTaHaapTa
CO CTPYKTYPOW MEXOYHAPOOHOIO AOKYMEHTA . .« o oottt et i e et e e e i e e 20
BUBMMOTPAIUNA . .« . . e e 23

v

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 4 /33
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-33774-2016



https://gostexpert.ru?utm_source=pdf&utm_medium=55313
https://gostexpert.ru/gost/gost-33774-2016?utm_source=pdf&utm_medium=55313&utm_term=page

FOCT 33774—2016

BeegeHue

MeTon FET ocHoBaH Ha peaynkTaTax UCCNedoBaHWUA U NpoLenyp No Banuaaluu, BeIMOMHEHHbIX Ha Oa-
Huo-pepuo [1]-[14]. Metog FET moxeT ycnellHo NpUMEHSTLCH ANS WKWPOKOro psga BelwecTs, obnagawwmx
pasnMYHLIMK MexaHn3maMu OeNCTBUSA, pacTBOPUMOCTbIO, NeTY4eCcTbi U rMgpocdobHocTeIo (cM. [15] n [16]).
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Monpaeka k NOCT 33774—2016 Metoabl MCNbLITAHUA XUMWYECKOW NMpOAYKUUU, NMpeacTaBnsiolen
OMAacHOCTb ANA OKpyXawwen cpeabl. OcTpasa TOKCUMYHOCTb ANA 3MOPUOHOB pPbIGbI

B kakom mecTe HaneyataHo LonxHo BeITk

Mpeancnosne. Tabnuua corna- —
coBaHusa

[maeroccny»xba

TypkMeHuA ™
«TypkmeHcTaHaapTnapbi»

(MYC Ne 1 2023 r.)
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M E X I OCVY OdDAPTU CTUBTETHHUB H# C T A HAAPT

METOAObI MCMITAHUA XMMUYECKOW NPOAYKLWM,
NPEACTABNSAIOLENA ONACHOCTb ANA OKPYXAILEW CPEQbI

OcTpas TOKCUMYHOCTbL AN 3MOPUOHOB pPbIObI

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

Oarta BeegeHna — 2017—03—01

1 O6nacTtb NpUMeHeHuUA

HacTosawumin ctaHgapT ycTaHaBnuMBaeT MeTO OnpefeneHus oCTPON TOKCUYHOCTY Ans 3MBpUOHOB phibbi
(FET) c ucnons3oBaHuem paHuo-pepwuo (Danio rerio). [daHHbIA MeTOod NMpefdHasHa4deH Ans onpeneneHusd
OCTPOA TOKCUYHOCTM XMMWYECKMX BELLECTB Ha aMBpUOHanbHbIX CTaAUsAX PasBUTHUS pPbibbl.

2 TepMuHbI U onpegeneHus

B HacToslwem cTaHgapTe NpUMeHeHbl TEPMUHBI C COOTBETCTBYIOLWMMUK onpeaeneHnamm:

2.1 ocHoBHanA KoHe4YHas To4ka (apical endpoint): BeiabiBawoLas ahpekT Ha ypoBHE Nonynsauunn.

2.2 6nactyna (blastula): KnetouHoe obpa3oBaHne BOKpPYr aHUMankLHOMO Monca, KOTOPOe NOKPbIBAET
onpefeneHHyr 4YacTb XKenTka.

2.3 anunbonua (epiboly): MaccuBHaa nponudepaums NpeMMyLLeCcTBEHHO 3nuaepMarbHbIX KNeToK B
dhaze racTpynsumMm sMOPNOHOB N MX NepemeLLeHne 13 opcarnbHOM K BEHTPasnbHOW CTOPOHE, MOCPEACTBOM
Yero KINeTku 3HTOAepManbHOro Crosi MHTepHanM3ylTca B npoleccax, nogobHbIX MHBarMHaLMKW, U XKenTok
BKMHYAETCH B SMOPUOH.

2.4 npoto4Hbin (guHamu4eckun) Tect (flow-through test): McnbitaHne ¢ HenpepbIBHbIM MOTOKOM UC-
NbITYEMBIX PACTBOPOB Yepes TECT-CUCTEMY BO BPEMS BO3AEWNCTBUS.

2.5 BHYTPeHHUW KOHTpoOnb NnaHweTa (internal plate control): BHyTpeHHMA KOHTPOMb, COCTOALLMUIA
13 4 NyHOK, 3amnofHeHHbIX BOAOW ANA pa3BefeHus, B 24-NyHOUYHOM MnaHweTe Ana uaeHTUMUKaLnMn noTeH-
LWanbHOro 3arpsA3HeHus NaHWeToB U3roToBUTENEeM UMK UccnegoBatenieM BO BpeMs npouegypbl  nwboro
BO3MOXHOIO 3hdekTa NNaHLIEeTa, KOTOPLIN MOXET 0Ka3blBaTb BMNUSAHWE Ha PE3YNbTaThl UCMLITAHKUS.

2.6 MHONAK (IUPAC): MexayHapoaHblii COK3 TEOPETUYECKOW U NPUKIAAHON XUMUK.

2.7 Bopa gnsa noggepxaHua (maintenance water): Boga, B kKoTopon passoguTcs B3pocnas phiba.

2.8 cpeOHAA netanbHas KOHUeHTpauusa (Lcso) (median lethal concentration): KoHueHTpaums mcnbl-
TYeMOoro BellecTBa, KoTopas Bbi3biBaeT rmbenb 50 % UcnbiTyeMblX OpraHM3mMoB BO BpeMs! UCMbITaHWS.

2.9 nonycratu4yecKkoe ucnbiTaHue ¢ obHoBNeHuem (semi-static renewal test): VMcnbiTaHne c pe-
rynsipHeiM OBHOBMEHWEM UCMLITYEMbIX PACTBOPOR MOCME OnpefeneHHbIX NepuoaoB BpeEMEHWU (Hanpumep,
Kaxable 24 u).

2.10 SMILES (Simplified Molecular Input Line Entry Specification): Cneyudukauunsa ynpoLieHHoro npeg-
CTaBlneHus MOINeKyn B CTPOKe BBOAA.

W3paHuve ochmumanbHoe
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2.11 comuT (somite): Y pasBuBarwLLMxca 3MOPUOHOB NO3BOHOYHLIX COMWTLI MPeAcTaBnsaT cobon mac-
Cbl ME304epMbl, pacrnpefeneHHbie B pagvanbHOM HanpaeneHWM K HEPBHOW Tpybke, KOTOpble B KOHEYHOM
WUTOre NpeBpallalTca B AepMy (0epMatoMy), cKeneTHble MbIllbl (MMOTOM) U MO3BOHKM (CKNEPOTOM).

2.12 ctaTundeckoe ucnbiTaHue (static test): VicnbiTaHWe, B KOTOPOM MCNbLITYEMbIE pacTBOPLI OCTAKTCA
HEW3MEHHbLIMWU B TEYEHME BCEro UCMbITaHUS.

2.13 UVCB: BewecTBa ¢ HeonpeaeneHHbIM U NepemMeHHbIM COCTaBOM, MPOAYKTbl CNOMHbBIX peakuui
N BMonornyeckue Matepuvansl.

3 MpwuHumn metoga

Tornbko 4TO ONNO4OTBOPEHHYIO UKPY AaHWO-PEPUO NOABEepPraoT BO3AENCTBUIO UCMBITYEMOrO BELLECTBA B
TeyeHue 96 u. Kaxable 24 4 NpoBOAAT HE MeHee YeTbIpeX OCHOBHbLIX HabnMogeHW B OTHOLLEHMW NoKasaTtenei
rmbenu [6]:

1) koarynsauus onnoaoTBOPEHHON UKPHI;

2) oTcytcTBME 06pasoBaHUs COMUTOB;

3) oTcyTcTBME OTAENEHUs XBOCTOBOW MOYKM OT XKENTKa;

4) otcytcTBME cepauebveHns.

B koHUe nepuoaa BO3OeNCTBUA onpedensioT OCTPYH TOKCUYHOCTb HA OCHOBE MOMNOXUTENbHOIo pesynbra-
Ta, MoNy4eHHOro B NKGOM 13 YeTbIpeX 3aperucTPUPOBAHHbLIX OCHOBHbLIX HabroaeHun, u paccuntbiBatoT LCx,.

4 MNpepaBapuTenbHbIe YCNOBUA

4.1 MNone3Haa nHpopMaLna 0 CBOMCTBAX KOHKPETHOTO BELLECTBA BKITOYAET CTPYKTYPHYHO dopMyny, MO-
NeKyNAPHYI0 Maccy, 44CTOoTy, CTabunbHOCTL B BOAE U Ha cBeTy, 3HadeHus pK, u K, pacTBopumocTs B Boae
W faBfneHVe NapoB, a Takke pesynbTaTbl UCNbITaHUsA Ha nonHyo GuopasnaraemocTb ([17] unu [18]). Pacteo-
PUMOCTb W OaBMEHWe NapoB MOXHO UCMNONb30BaTh AN BblHMCNEHWSA NOCTOSHHOW 3aKkoHa [eHpu, KkoTopas yka-
3blBAET, MOTYT MM BO3HUKHYTb NMOTEPU 3a CHET MCMapeHns UcnbiTyemoro sewectsa. JormkeH BbiTe B HAnM4mm
HageXHbIM aHanuMTUYeCcKMn MeTod KONWYecTBEeHHOro onpefeneHunus BelecTBa B UCMbITYEMbIX pacTBopax
C W3BECTHOW W NOATBEPXAEHHON TOYHOCTLIO U Npeaenom obHapyXeHus.

4.2 Ecnu HacTOAWMIA CTaHOapT UCMONb3YHT ANS UCMBITAHUSA CMECU XMMWUYECKUX BELLECTB, TO Heobxo-
OMMO OXapaKTepn3oBaTb ee COCTaB, HACKOMLKO 3TO BO3MOXHO, HAnpuMep XMMUYeCcKon naeHTudukaumen ee
COCTaBMsOLLMUX KOMNOHEHTOB, UX KONMWYECTBEeHHbIM COAepKaHUueM 1 CBOMCTBAMMK 3TUX KOHKPETHLIX BellecTB
(cm. 4.1). MNepea ucnonb3oBaHWEM HACTOSILLErO CTaHgapTa Ans UCrnbiTaHWs CMEeCcK ¢ nocneaywLw M NnpegcTae-
JleHVeM pe3ynbTaToB B PerynvpytoLLne opraHbl CregyeT Y4nTeiBaTb BO3MOXHOCTE obecneveHnss npuemMnemMbix
pesynsratoB AN onpeneneHHon perynmpylownMmm opraHaMmy Uenu.

4.3 B OTHOLWeEHWM BeLLeCcTB, KOTOPbIE MOTYT akTMBMPOBaTLCA B pe3ynsrate metabonuama, CyLlecTByrT
cBedeHus 0 TOM, 4YTo aMOpMOHbI JaHKo-pepro obnagatoT cnocobHOCTLID K BUoTpaHcdopMaLMi XMMUYeCKnX
coeguHeHuin [19]-[22]. OgHako meTabonuyeckuin notTeHuman ambpunoHoB peibbl He BCEraa aHanormyeH Tako-
BOMY Yy HEMOMOBO3PENLIX UMK B3pocnbiX puib. Hanpumep, NpOTOKCUKaHT annunoBbiin cnupT [9] Bbin nponyLieH
BO Bpemsa npoeegeHnss FET. CnenosaTtensbHo, ecnv uMeloTcs Kakme-nmbo obocHOBaHHLIE O0Ka3aTenbcTBa
TOro, 4To MeTabonuTel UNKU Apyrie NpoayKThl TpaHCOpMaUWMKM MOTyT BbiTh Bonee TOKCUYHBIMUK, YEM UCXO-
HOEe coefuHeHWe, TO TakkKe PEeKOMEHOYEeTCH NPOBOAWUTL MCMbITaHWe Takux MeTabonuToB/MPOLYKTOB TpaHC-
dopmaLmM U TaKkke WUCMNonb3oBaTb MONY4YeHHbIE pe3ynbTartbl NPW NMOATOTOBKE 3aKMHOYEHWA O TOKCUYHOCTU
WCMNbITYEMOrO XMMWYECKOro BELLEeCTBa, WK anbTepHaTUBHO NPOBECTU ApPYroe MchbliTaHWe, B KOTOPOM DydeT
YYUTBIBaTbCSA €r0 MeTabonumam.

4.4 1N BewecTB C MoneKkynapHoi maccon 2 3 kDa, T. e. o4eHb 00bEeMHbBIX MONEKYNSAPHbIX CTPYKTYP, U
BELLEecTB, BbI3blBAOLWUX 3a0epXKy BblNynneHus aul, KOTopble MOryT 3NMMUHUPOBAaTh UMW YMeHbLuaTb BO3-
OEeNCcTBKUE NMocne BbINyNneHus svL, SMBpUOoHbI, Kak OXXWAakT, He ByayT YyBCTBMTENbHbI 3a CHET OrpaHUYeHHON
BrMoooCTYNHOCTM BELLECTBA, M ANA TakMx BeLecTB UCNonb3yT Bonee nogxogsuime opyrue npoToKombl UC-
NbITAHWA HA TOKCUYHOCTb.

5 [loCTOBEPHOCTbL UCTbLITAHUA

[ns McnbiTaHus UCnonb3yloT crneayolne KpUTepun 4OCTOBEPHOCTHU;
a) 06Kl ypoBeHb OMNMOAOTEOPEHUS BCcex cobpaHHbIX Sl [oMmKeH cocTaenaTb = 70 % B UCMbLITYyEeMOn
napTuu;

2

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 9/33
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-33774-2016



https://gostexpert.ru?utm_source=pdf&utm_medium=55313
https://gostexpert.ru/gost/gost-33774-2016?utm_source=pdf&utm_medium=55313&utm_term=page

FOCT 33774—2016

6) TemnepaTtypa BoAbl B UCMbITATENbLHLIX KAMEpax OOMmKHa NoAOep}MBaThCA Ha ypoBHe (26 + 1) °C
B TEYEHWE BCEro WUCMbITAHWUSA;

B) 0bLlas BbIKMBAEMOCTL 3MOPUOHOB B OTpPULATENLHOM KOHTpone (B BoAe ONs pa3BedeHus) U B He-
KOTOPbLIX CNy4Yasx B KOHTPOINE Ha pacTBOpPUTENL AOMKHa cocTaenaAth = 90 % 00 oKoHYaHuA 96-4acoBOro BO3-
OEencTBUS;

r) BO3OENCTBME B NONOXWUTENbHOM KOHTpone (Hanpumep, 3,4-AMXnopaHunuHa B KoHueHTpauun 4,0 mr/n
ANs 4aHWO-PEPWO) AOMKHO NMPMBOAUTL K MUHUMansHON rmbenu Ha ypoeHe 30 % no okoH4aHun 96-4acoBoro
BO3JENCTBUS;

0) YPOBEHb BbINYMNIMEHUs B OTPULIATENBHOM KOHTpOIE (M B KOHTPOINe Ha pacTBOPUTENL, ECNU OH MCMNOMb-
3yeTca) gomkeH cocTaenaTts = 80 % no okoH4YaHuKM 96-4acoBoro BO3OeNCTBUS;

e) Mo oKoH4YaHuK 96-4acoBOro BO3OEWCTBUSA KOHLEHTpPaUWa pacTBOPEHHOIO KMCNopoda B oTpuLlaTenb-
HOM KOHTPOMe 1M camas BbICOKasl UCMbITyeMasl KOHLEHTpaLUusa 4OMKHbI cocTasnaTe = 80 % OT HaCbILWEeHus.

6 OnucaHue metopa
OnucaHve peKkomMeHayemMblX yCJ'IOBVIlﬁ cogepxaHmAa n NCnbliTaHWA NpUBegeHO B NPUNOXeHWUK A.

6.1 O6opygoBaHue

TpebyeTca cnepyolwee o6opygoBaHue:

a) KOHTelHepbl ANs pbiObl U3 XMMUYECKM UHEPTHOrO MaTepuana (Hanpumep, cTekna) U COOTBETCTBYIO-
e BMECTUMOCTHM C Y4ETOM PEKOMEeHAYEMOW Harpy3ku (cMm. 6.5);

6) MHBEpPTaUMOHHBLIN MUKpockon u/unu BuHokynap ¢ 80-kpaTHbIM yBenuydeHueM. Ecnu B nomelleHuu,
MCMNOoMb3yemMoM Ans NpoBedeHns HabniogeHnn, HeBO3MOXHO YCTaHOBUTL TeMneparypy Ha ypoBHe (26 £ 1) °C,
TO HeobxoOouMO NoAdepXMBaThL TEMNEpPaTypy cTagueil NepekpecTHOro N3MEHeHNUs C perynvpoBKon TeMnepa-
Typbl MNW ApYrMMK cnocobamu;

B) UCMbITaTeNbHbIE KaMephbl, HanpyMMep, cTaHAapTHeIEe 24-MyHOYHble NNaHWeThbl ¢ rmyBKuHON NpUuMepHO
20 Mm (cm. 6.2);

r) HaNpMMep, CaMoKeALancs NneHka AN NOKPbITUA 24-NTYHOYHbIX NNaHLWETOB;

4) TepmocTaTt unu NoMeLeHne ¢ KOHOULMOHUPYEMbIM BO34YyXOM C perynupyemon TemnepaTypon Ans
noAdepKaHUsa TeMnepaTtypel Ha YpoBHe (26 + 1) °C B nyHKax (Unu UCNbITAaTENbHBLIX KAMepax);

e) pH-meTp;

) OKCUMETP;

1) obopyaoBaHue Ang onpegeneHns XecTKkocT U MPOBOOVMOGCTW BOAbI;

K) HepecToBas NOBYLLKA: MHCTPYMEeHTarbHbBIA NOTOK U3 CTEKNa, HepXkaBetoLwen cTanmn Unu Apyrmx uHepT-
HbIX MaTepuanos; NPOBoNoYHas ceTka (paamep orBepcTuit (2 £ 0,5) MM) M3 HepXxaBetoLWen cTanu Uy gpyroro
MHEepPTHOro MaTepuana Ang 3aluTbhl MKPUHOK MOcne KMnafku; HepecToBblA cybceTpaTt (Hanpumep, uMmutaums
pacTeHuin N3 UHEPTHOrO MaTepuana) (npunoxeHue 4a [23]);

1) NUNETKW C LUMPOKUMW OTBEPCTMAMM AN cOopa UKPUHOK;

M) CTEKNSIHHBIE COCYAbI ANA MPUTOTOBMEHNA PA3NMYHBIX MCMbITYEMbIX KOHLUEHTPALUWUA U BOAbI ANs pa3Be-
[AEeHUNs (CTakaHbl, MepHble Konbbl, MEPHbIE LWMMHAPB!I U MEPHBIE NUNETKX) UnNu oTbopa UKPUHOK AaHWo-pepro
(HanpuMep, cTakaHbl, KPUCTANMU3ALNOHHBIE YaLUKN);

H) ecnu Ans NpoBeAeHWs UCMBITAaHUS UCNONb3YIOT ankTepHaTVBHbIE CUCTEMbI BO3OEWCTBMSA, Takne Kak
npoTouHble [24] UNKu ¢ NaccUMBHBIM J03UpOBaHueM [25], To TpebyrTcs COOTBETCTBYHLLME YCNOBMS U obopy-
AOBaHue.

6.2 UcnbiTaTenbHbIe KaMepbl

WcnonbayloT cTeknsHHbIe UM NOMUCTUPONOBLIE WCMbITaTeNbHbIE Kamepbl (Hanpumep, 24-nyHo4Hble
NAaHWeTL ¢ BMECTUMOCTLIO ANS 3anonHeHusa 2,5-5 MN Ha NyHKy). B Tom cnyyae, ecnv npegnonaraetcs
HanuuMe agcopbuun UCNBITYEMOro XMMUYECKOTO BELLECTBa Ha NONUCTUMPONe (Hanpumep, aTO KacaeTca He-
NONAPHBIX, NIAHAPHLIX COEANHEHUIA C BbICOKMM K ), NCMOMb3YIOT MHEPTHbIE MaTepuansl (CTeKN0) ANs CHU-
XEeHMA noTepb 3a cyeT aacopbuum [26]. McnbiTaTenbHble KAMeEpbl pacnonaraiT B TepMOcTaTe NpoW3BONbHO.

6.3 Booa 1 ycnoBuA UcnbITaHUA

PaseeneHve Bogoun ang nooaepxaHna pekoMeHOyeTcAa OANA JOCTUXKEHNA YPOBHA XECTKOCTU, XapakKTepHOoro
ona WMpokoro paga noBepxXxHOCTHbIX BOA. BO,CI,y AnA paseefeHnd crieayet nonyydartb 13 BOCCTaHOBMEHHON BOAbI
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[27]. Mony4eHHas cTeneHb XecTKoCTH AormkHa BbiTh akBuBaneHTHa 100-300 mr/n CaCO, ana npeaynpexne-
HWSA Ype3aMepHOoro ocaxaeHunsa kapboHaTta kanbuusa. MoXxHO ncrnonb3oBaTh OAPYryH XOPOLLIO OXapakTepu3oBaH-
HYH MOBEPXHOCTHYK WMWK POOHUKOBYH BoAY. BoccTaHOBMEHHY BOAY MOXHO afanTUMPOBaTh K TEXHUYECKON
BOOE C HW3KOWM XeCTKOCTbH pasBedeHueM OeUOHU3UPOBAHHOW BOOOM B COOTHOWeEHUK 1:5 ¢ obecneyeHuem
MUWHUManbHoM xecTkocTt 30—-35 mMr/n CaCOB. Bony aspuvpytT ons HackILeHUs Kucrnopogom nepesn nobae-
JIEHWEM WCMbITYEMOro BelLlecTBa. TeMnepaTypa B NyHKax AOrHkHa nogaepKusaTbes Ha ypoBHe (26 + 1) °C B
TeyeHne Bcero ncnbiTaHua. 3HadeHne pH gomkHo HaxoouTbea B AvanasoHe oT pH 6,5 no 8,5 1 He n3ameHaTbLCA
B npefenax 3Toro ananasoHa bonee yem Ha 1,5 eamMHuUbl BO BpeMs ucnbiTaHusa. Ecnu npeanonaraertcs, 4To
3HauyeHuWe pH He ByneT HaxoOWTLCS B JAaHHOM AWanasoHe, TO JoBedeHWe pH NpoBOAAT A0 Hauyana UCnbiTaHus.
DoeeneHve pH npoBogsT TakMm obpas3om, YToObI CyLEeCTBEHHO HE W3MEHSNAch KOHLUEHTpauwus CTOKOBOTMO
pacTeopa W 4YToObI He Bbina CNPOBOLMPOBaHA XUMWUYECKasA PeaKkLMs UN ocaxXaeHe UCNbITYeMOro BelllecTea.
PekomeHgyeTtcs ucnonb3oBatb consiHyto kucnoty (HCI) u ruapokeug Hatpua (NaOH) ana posegexus pH
B pacTBopax, coaepXallux UCnbITyeMOe BeLLeCTBO.

6.4 UcnbiTyeMble pacTBOpbI

WcnbiTyemble pacTBOPbLI € BEIGPaHHLIMUW KOHLEHTPALUSMM MOXKHO MPUrOTOBUTL, HAaNpuUMep, pasBeneHu-
eM CTOKOBOro pacteopa. CTOKOBbIE pacTBOPbI NPEANOYTUTENBHO FOTOBAT NPOCTLIM CMELUMBAHWEM UMK nepe-
MeLUMBaHWeM UCNbLITYEMOro BellecTBa B BoAe ANs pasBedeHUs C UCMOMNb30oBaHWeM MexaHU4eCcKUX CPeacTB
(Hanpumep, mewwank Wunu obpaboTkoit ynLTpassykoM). Ecnun ncneiTyemoe XxMmMmuyeckoe BELEeCTBO TPYAHO
pacTBOpMMO B BoAe, TO criedyeT NpuaepkusaTbcs npoueayp, onvcaHHeix B PykoBogcTee no paboTe ¢ Belle-
CTBaMW, C KOTOPLIMU TPYOHO NPOBOAWMTE MaHunynauuy [28]. CnenyeT uaberaTe UCNONL30BaHUA PacTBOpUTE-
Neii, HO B HEKOTOPLIX CINy4Yasax WX NMPUMEHSIIOT ANA Nony4YeHus 4OCTaToMHO KOHUEHTPUPOBAHHOTO CTOKOBOMO
pacteopa. Ecnv pacTBoputens Ucnonb3yeTcs Ons obnerdyeHus NpUroTOBMEHWsT CTOKOBOTO pacTBopa, TO ero
KOHE4YHasa KoHUeHTpauusa He JormkHa npesbiwats 100 MKN/N v gormkHa ObiTb 0AMHAKOBOW BO BCEX UCMbITYe-
MbIX cocygdax. MNpu ncnonbaoBaHun pacTBopuTens TpebyeTcs BKMYUTL LOMNOMHUTENBHbLIA KOHTPOMbL Ha pac-
TBOpUTEb.

6.5 CofepxaHne poguTenbLCKoro craga pbib

Ons anueknagkn UCMomNb3yT POAUTENbLCKOE CTaA0, He NOABEpPraBLUIEecs KakoMy-Nbo BO3OeNCTBUIO,
OAaHWO-PEPUO AMKOTO TUNA C XOPOLUO U3BECTHBIM YPOBHEM NMPOAYKLUMW MKPbI. Y pbiBbl AOMXKHBI OTCYTCTBOBATh
BHELLHWE CUMNTOMbI MHMbeKUKA 1 3aboneBaHnid, U pbiba He AomkHa nogeepraTbcsa obpaboTke dpapmaueBTu-
4Yeckumun npenapartamu (B nevebHbix unu npodunakTuyecknx Lensax) 3a ABa MecsAua a0 HepecTta. Paseefe-
HWe pbibbl B akBapuymax NpoBOAMTCSI C PEKOMEHAYEMbIM YPOBHEM 3arpy3ku w3 pacdeta 1 n Bogbl Ha pbiby
W yCTaHOBMEHHLIM 12—16-4acoBbiM cBeTOBbIM nepuogom [29]-[33]. CnenyeT oTperynupoBaTts ONTUManbHYH
CKOpOCThL (hunbTpauun; HeobxoaumMo nsberaTb U3BLITOYHON CKOPOCTU (OUMLTPALMU, YTO MOXKET BbI3BaTh CUMb-
Hoe BO3MYyLLEHWE BOAbl. Pexxum kopMmnenus cMm. B npunoxeHue A. Cnenyet nsberate n3bbiTONHOTO KOpMIie-
HWA, PEryNApPHO KOHTPONMMPOBAaThL KA4eCTBO M YMCTOTY BOAbLI B akBapuyMax 1 npu HeobxooMMocTU NpMBOOUTL
B MCXOOHOE COCTOSAHME.

6.6 NMoaTeepxgeHue kBanuduKaumm

B kayecTBe cTaHOAapTHOMO BELWECTBa UCMbITHIBAOT 3,4-0UXNOPaHUINH (MCNOMb30BaHHbIM B UCMbITAHUAX
no sanvaauum [1], [2]) no BceMy AManasoHy 3aBUCMMOCTKM «KOHLEHTpauus — 3dekT» Ans NpoBepkn YyB-
CTBUTENBHOCTM MCMNONbL3YEMOro LWTaMmma pbibbl NpegnoYTUTENBHO ABA pasa B rod. B kaxagon nabopatopun
nepen nepeBoHa4yanbHOW NOCTAaHOBKOW UCMbITAHWA MCNONb3YHOT CTaHA4apTHOE XuMKnyeckoe BellecTso. [labopa-
TOPUS MOXET UCNONb30BaTh 3TO XMMMWYECKOe BELEeCTBO AN NOATBEPKAEHUSA CBOEA TEXHUYECKON KOMMETEHT-
HOCTM B BhLIMOMHEHWMW UCMBLITAHUA A0 NPeACcTaBMNeHus pe3ynbTaToB perynupyroLw MM opraHam.

6.7 Aluexknagka

6.7.1 I/IKpa AaHNO-Peprno MOXeT BbITh nony4yeHa C NCNonb3oBaHUEM HEPEeCTOBbIX rpynn (B OTOENBbHBIX
pesepByapax ansa HEpeCTa) WU € ncnonb3oBaHMemMm MacCoOBOro Hepecrta (B TEXHNYECKMNX peaepayapax). B cny-
Hae HepecTOoBbIX rpynn caMmuoB 1 CaMOK (HaanMep, B COOTHOLLUEHWH 211) B pO,CI,MTeJ'IbCKOI;‘I rpynne nomMewaroT
B pe3epByapbl ANA HepeCTa 3a HeCKONMbKO YaCoB 0 HAaCTynneHMA TEMHOTbI 3a eHb 0 UCNbITaHWUA. Mockonb-
KY HEPECTOBbI€ Irpynrbl 4aHWO-PEPUO UHOTOA MOTMYT HEe HEPECTUTLCHA, PEKOMEHOYETCHA NCMNONb30BaTh NMaparn-
NenbHO HE MeHee Tpex pe3epByapoB OJ1A HepecTa. ﬂ,ﬂﬂ npenynpexageHnAa reHeTuHecknx M3MEHEHWMN WKpPY
COGHD&POT MWHUMYM N3 TpEX POOUTENbCKUX Tpynn, CMeLlnBaloT U NMpon3BOJibHO OT6VIpaI-OT.
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6.7.2 ns cbopa MKpbl HepecToBbIE NOBYLLKM NOMELLAIOT B pe3epByapbl ANA HEpecTa U TEXHNYEeCKNe
pesepByapbl 4O HACTYNMEHUA TEMHOThI 38 AeHb A0 UCMbLITAHWUA UMK 0 NOABMNEHWS CBeTa B AeHb UCMbITAHWUA.
[ina npenynpexaeHusa noefaHWa UKPbl B3POCTbIMUW 0COBAMM AaHMO-PEPUO HEPECTOBLIE NOBYLLKW NMOKPLIBAKOT
MHEPTHOW MPOBOINOYHOW CETKOW C COOTBETCTBYHLLUUM pasMepom OTBepcTwit [npumepHo (2 + 0,5) mm]. Mpwn
HEeoBXOOMMOCTU UCKYCCTBEHHbIE PacTeHWUsl U3 MHEPTHOrO MaTtepuarna (HanpuMep, U3 NnacTuka UNu cTekna)
MOXHO NPUKPEnnTL K CeTKe B KadyecTBe cTuMmyna ansa Hepecta [3]-[5], [23], [35]. Ansa atux uenen ncrnomnb3yoT
aTMOCEpPOCTOMKME NNACTUKOBLIE MaTepuarnbl, KOTOpble He BbillenadusBatoTcs (Hanpumep, Ttanatsl). Cna-
puBaHWe, HEpPecCT W ONNOA0TBOPEeHUe NpoxogdaT B TedeHue 30 MUH nocne nosiBfieHus CBeTa, U HepPecToBbIe
MNOBYLLUKW C cOBPaHHOW MKPOW OCTOPOXHO yOANAwT. PekoMeHayeTcsi MPOMbITE MKPY BOCCTAHOBMEHHOW BOAOM
nocre cbopa M3 HEPECTOBLIX MOBYLUEK.

6.8 AudhchepeHumaumna MKp.I

Mpu 26 °C onnogoTBOpeHHasl MKpa noaBepraeTcs NepBoMy AENeHWo npumepHo 4vepe3 15 MuH, u B
pe3ynbraTe nocnefoBaTenbHbIX CUHXPOHHbLIX AeneHunin obpasyTcs 4-, 8-, 16- n 32-kneTo4yHble BnacTtomepbl
(npunoxeHue b, [35]). Ha 3Tux cTagMax onnofoTBOPEHHYH MKPY MOXHO YeTKO UOEHTUULMPOBRATL MO pas-
BUTUIO BnacTynbl.

7 MNpoBeneHue ucnbITaHUA

7.1 YcnoBusa Bo3gencTBUA

[Baguate aMOpPMOHOB Ha KaXKOylo KOHLEHTpauWio (oOuH 3MOPWOH Ha MyHKY) NodBepratT BO3AENCTBUIO
MCnbiTyeMoro BellecTsa. BoanencTeue OomkHO BbiTh Takum, YTobbl = 20 % OT HOMWHANBHON KOHLIEHTpaLun
XMMWYECKOro BewecTBa NoaaepKMBanock Ha NPOTSHKEHWW BCEIO UCNbITaHWs. Ecnn 3Toro HeBO3MOXHO A0CTUYb
B CTaTMYECKOW CUCTEME, TO MCMOMbL3YT KOHTPONMMpyeMble MOoNyCcTaTuYeckne cMcTeMbl, OBHOBNAEMbIE Yepes
onpefeneHHble MHTepBarbl (HanpuMep, oOHOBNEeHWe Kaxable 24 4). B aTMx cnyyasix KOHUEHTpauum, MCnonb3o-
BaHHble A1 BO3AENCTBUS, NPOBEPAOT Kak MUHUMYM [f151 CAMOWN BbICOKOW U CAMOW HWU3KOW WUCMbITYEMbIX KOH-
LEeHTpaLMiA B Ha4ane 1 B KOHLE KaX4Oro MHTepBana Bo3geicTeus (cMm. 7.7.2). Ecnv KOHUeHTpauus Bo3gen-
cTBMS, cocTaBnsowas + 20 % oT HOMUHANLHOW KOHLUEHTpauun, He MoxeT BbiTb obecnedeHa, TO NPoBEPSIOT
BCE KOHLIEHTpAaLWKX B HAa4ane 1 B KOHLE KaX40ro MHTepsana Bo3agenctsus (cm. 7.7.2). MNpu obHoBneHWn cnegyeT
cobnogaTh OCTOPOKHOCTL, YTOBOEI 3MOPUOHbLI OCTaBanMCh NOKPbLITLIMKM HEBOMBLLMM KONMMYECTBOM «CTapbIX» UC-
MbITYEMbIX PACTBOPOB A1 NpeaynpeXaeHns BoicbixaHusl. [lM3anH UcnbiTaHUst MOXHO aganTUpoBaTh, YTOObI OH
COOTBETCTBOBAN TpebOoBaHMAM UCMbITAHUA KOHKPETHBIX BELECTB (HanpuMep, NpOTOYHbIE CUCTEMbI [24] UK cu-
CTEeMbl C MACCUBHLIM J03MpOoBaHueM [25] Ans Nerko gerpagupyemMblix Uy BbICOKO afcopOupyoLWnXcs BELLECTB
[29] unun ons netyyux BewecTs [36], [37]). B niobom cnyyae criegyeT NposiBNATL OCTOPOXHOCTL ANSA MUHUMU-
3aumm noboro ctpecca ans amMOpyMoHoB. McnbiTaTenbHble KaMepbl BbIAEPXKMBAIOT B T@H4EHWE He MeHee 24 4 C
MCNbITYEeMbIMW pacTBOpamMu 40 Ha4yana UcnbiTaHus. YCNoBUSA UCMbITaHWA NPUBEAEHBLI B MPUNOXKEHUN A.

7.2 AcnbiTyemMble KOHUEHTpauun

7.2.1 OBbIYHO ANA COOTBETCTBUA CTATUCTUYECKUM TPEDOBAHWAM OOMKHO ObITh NATE KOHLEHTPALUA WC-
MbITYEMOro BELLECTBA, pasznuuawmxca He Bbonee yem B 2,2 pasza. Ecnu ncnonb3ylT MEHEe NATHM KOHLEH-
Tpauwui, To NPUBOAAT 06OCHOBaHME TAaKoro Au3anHa. [peanodYTUTensHO, YToBLI caMmasi BbICOKAA UCNbITyeMas
KoHUeHTpauus npusoauna k 100 % rmbenn, a camasa HM3Kaa UCMNbITyemMas KOHLEHTpaLWs He Bbi3biBana Bu-
OUMbIX TOKCUYECKNX 3pheKTOoB, KaK aTo onpepeneHo B 7.6.1. B ycraHaenuearolwemM gnManascH McnbiTaHuy 0o
NpOBEAEeHWs OKOHYaTENbHOrO UCTbITAHUS UMEEeTCs BO3MOXHOCTb BbiDpaTh COOTBETCTBYIOLLMIA AManas3oH KOH-
LeHTpauuin. YcTaHaBnuMBalLLee aAnanasoH UcnbliTaHue 00bl4HO NPOBOAAT C MCMNOMNb30BaHMEM AeCATH 3MDpKUO-
HOB Ha Kaxayt KOHLeHTpauuo. Cnegyloline ykasaHUs OTHOCATCS K MPOBEAEHUI0 UCTIbITaHNS B 24-MyHOYHBIX
nnadweTax. Ecnu ncnonbaytoT pa3Hble UCnbiTaTeNbHbIE KaMepbl (Hanpumep, Hebonblive Yalkn MNeTpu) unn
npoBepsAtoT Bonblue KOHUEHTPaLUWA, TO YKa3zaHWsa cnefyeT COOTBETCTBYOLWMUM 00pa3oM CKOpPeKTUPOBaTh.

7.2.2 NMogpobHoe onucaHne 1 UAMICTPaTUBHbIE YKa3aHus ANs pacnpeneneHns KoHUeHTpauui B 24-ny-
HOYHbIX NaHLWeTax npuBedeHsbl B 7.5 1 npunoxeHnn B, pucyHok B.1.

7.3 KoHTponu

7.3.1 KOHTpDJ'II: Ha BO4Y AnA pa3BeleHnA TpeﬁyETCﬂ B Ka4eCTBe OTpuuaTernbHOro KOHTpo-nAa U B Ka4ecTee
BHYTPEHHEIDO KOHTPOJA B NiaHLwleTe. Ecnu BO BHYTPEHHEM KOHTpOnNe B NnraHweTe MMeeTca tonee yem oduH
MepTBbIN 3M6DVIOH, TO NNaHWeT yaanawT, TeMm CaMbiM YMeHbLUaA KONM4ecTBO KOHLIeHTpaLui, MCNnonb3yemMblX
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ana ycraHosneHna LCgy. Ecnu nnaHwert nonHocTbio yAANsAnT W3 UCMLITAHUA, TO BO3MOXHOCTE OLEHUTE U
onpenenntb BUaMMbie 3hdekTbl MOXeT cTaTh Bonee 3aTpyaHUTENbHOW, OCODEHHO ecrv yaaneHHbIA NraH-
LWeT nNpefcTaBnsdeT NNaHLWeT C KOHTPOMNeM Ha pacTBOPUTENL UMM NMAHLIET, B KOTOPOM TakXe NnogBeprarTcs
BO3aelcTBUO 0bpaboTaHHble aMBpUoHLL. B NnepBoM criyyae ucneiTaHue HeobxooMmMo NoBTopuTk. Bo BTOpoMm
cny4dae notepsa uenoi rpynnei(rpynn) obpaboTkn n3-3a rubenu Bo BHYTPEHHEM KOHTPOME B MMNaHLLETe MOXET
OrpaHn4UTL BO3MOXHOCTbL OLEeHKM 3hchekTos 1 onpeaenexus sHadenmnn LCg,.

7.3.2 MNonoXuTenbHbIA KOHTPOIb, B KAYeCTBE KOTOPOro MCMonb3yioT 3,4-AMXNopaHunuH B onpegeneH-
HOW KOHUEHTpauuu 4 Mr/n, NpoBOASAT C KaXKAOW NapTWein MKpbl, MCMONb3yeMOol A5 UCNbITaHWS.

7.3.3 B cnyyae ncnonb3oBaHUs pacTBOPMUTENS AOMONMHUTENbHY rpynny u3 20 ambproHOB NoaBeprawT
BO3ECTBUO pacTBOPUTENS B OTOENbHOM 24-NyHOYHOM NnaHweTe, obecneynBasl, Takum obpasoM, KOHTpOIb
Ha pacTBopuTens. YTobbl UCNBITAHWE CYMTANOCEL NPUEMITEMBIM, AOMKHO BbITh NOKa3aHo, YTO PacTBOPUTENbL
OKasblBaeT He3HauYuTenbHblI apdeKkT Ha BbINynneHue, BbKMBAEMOCTb UMM HE OKa3sbiBaeT APYrUX oTpuua-
TenbHbIX 3chdpekToB Ha aMBpMoHbI (M. 5B).

7.4 Hauano BO3,E|EI7'ICTBI¢‘IH N NpogomXUTenbHOCTb UCNbITAHUA

7.4.1 VicnbiTaHWe Ha4YMHAKOT cpasy e Mnocrie onnogoTBOPEHUS UKPbI K NpeKkpalwlatoT Yyepes 96 4 Bo3gen-
CTBUSA. IMOPUMOHEI JOMKHbI BbITh MOrpyKeHbl B UCMLITYEMbIE pacTBOPEI 4O Ha4yana geneHus 3apogbIlLeBoro
Avcka unu camoe nosaHee Ao 16-knetoyHon ctagun. [na Havana BO3AENCTBUSA C MUHUMAarnbHOW 3a0epKKON,
no MeHbLleln Mepe YABOEHHOE KONMWYECTBO MKPbI, Heobxoaumoe ansa kaxgow rpynnbl obpaboTkm, otbupatoT
NPOW3BOJSIbHO U MEPEHOCAT B COOTBETCTBYIOLLME KOHLEHTPALWW U KOHTPONK (Hanpumep, B KpUcTannm3auoH-
Hble Yallku emkocTbio 100 Mn; Mkpa JomkHa BbITh MOMHOCTLID MOKPLITA) He No3aHee YeM Yepes 90 MUH nocne
OnnogoTBOPEHUS.

7.4.2 »KuaHecnocobHasa onnogoTBOpPEHHAsA UKpa AoMmkHa ObiTk OTOeneHa OT HEOMMO4OTBOPEHHON UKPhLI U
nepeHeceHa B 24-nyHOYHble NNaHLWeTkI, NpeaBapuUTenbHO KOHANMLUOHWUPOBaHHbLIE B TeHeHue 24 4 U BHOBb Ha-
MOMHEHHbIE CBEXENPUIOTOBIIEHHBLIMW UCMLITYEMbBIMW PAaCcTBOpPaMK M3 pacyeTa 2 MI/nyHKy B TedeHue 180 MuH no-
cne onnogoTeopeHus. C NoMOLLbIO CTepeoMUKpocKona (NpegnodTuTenbHo = 30-kpaTtHoe yeenvyeHue) oTbupatoT
ONSIOQOTBOPEHHYO WKPY, MOABEPrLUYHOCS OEMEHUID U HE MOKa3biBaloLy0 HUKAKUX SBHLIX HapyLUEeHWA OeneHus
(HanpvMep, acUMMeTPUIO, POPMUPOBaHME MNY3bIPEKOR) UMW NOBPEXAEHWIA XopuoHa. PekoMmeraalmu no otéopy u
pacrnpefeneHnio MKPbl Ha TPYNNLI CM. NMpurnoxeHue b, pucyHku .1 u 6.3 v npunoxexHve B, pucyHok B.2.

7.5 PacnpepeneHue UKpPbI Mo 24-nyHOUYHLIM NraHweTam

Wkpy pacnpemensioT B NyHKU NNaHLLETOB B CrieayloLlemM KonuyecTse (CM. npunoxeHue B, pucyHok B.1)

- 20 WKPWHOK Ha OAWH NNaHLIET ANs KakO0W UCTBITYEMOR KOHLEHTPaLWu;

- 20 WKPWHOK B Ka4eCcTBe KOHTPOMS Ha pacTBOPUTENb HA OAWH MAaHLWeT (Npy Heo6XoAMMOCTK);

— 20 WKPWHOK B KaYeCTBE MOMNOXUTENbHOTO KOHTPOMNSA HA OOWH MNaHLIeT;

- 4 VKPUHKM B BoZe Onsi pa3BefeHusl B Ka4ecTBe BHYTPEHHEro KOHTPOMs B MMaHWeTe Ha Kaablid 13
BbILLENEPEYNCMNEHHbIX NMaHWeTOoB;

- 24 VKpWHKW B BoZe ONsi pa3BefeHWs B Ka4eCTBe OTPUMLATENbHOTO KOHTPOSS Ha OOUH NMNaHLWeT.

7.6 HabnwogeHuna

7.6.1 OcHoBHble HabnogeHus, NPOBOAUMBIE 38 KaxAbIM UCMBITYEMbIM 3MOPMOHOM, BKNOYalOT cnegy-
lolLMe nokasaTenu: Koarynsiuusl, oTCyTCTBMe (hOPMUPOBAHWSA COMMWTOB, HEOTAEMNEeHWe XBOCTa, a Takke OT-
cyTcTBue cepauebuenus (tabnuua 1). JaHHble HabnogeHNA MCMONb3yT ANA onpegeneHusa rnbenu: nwwbon
NMOMNOXUTENbHBIA Pe3ynsTaT B OQHOM W3 AaHHbIX HabniogeHun o3HayaeT, 4To 3MBpUOoH AaHno-pepuo norud.
Kpome Toro, exenHeEBHO PerMCTPUPYIOT YPOBEHb BhINMyNNeHna B 0bpaboTaHHOR U KOHTPONBLHOW rpynnax, Ha-
unHas c 48 4. HabniogeHusa perncTpupyroT Kaxable 24 4 0,0 OKOHYaHUS UCTbITAHUS.

Tabnuya 1— OcHOBHble HAbNOOEHUA NO OCTPOM TOKCUYHOCTU Ha 3MBpUOHaxX AaHWO-pepuo Ha 24—96 4 nocrne ono-
OOTBOPEHUSA

Bpemsa BosgencTens
24 4 48 y 724 96y
KoarynupoBaHHble UKPUHKA + + + +
OTcyTcTBME (hOPMUPOBAHUS COMUTOB + + + +
6
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OxoH4aHue mabnuuei 1

Bpems Bo3nelcTEUA
24 4 48 4 724 96 4
HeotaeneHue xBocTa + + + +
OTtcyTtcTBUE cepauebreHun + + B

7.6.2 Koarynsuusa: koarynupoBaHHLIE UKPUHKU MMEIOT MOMOYHO-0enbIA LBET Y BbIMAOAT TEMHBIMK NOL4
MuKpockonom (cMm. npunoxeHue I, pucyHok I.1). Konu4ecTBo koarynMpoBaHHbIX MKPUHOK ONPEeaensoT Yyepes
244,484, 7241 96 u.

7.6.3 OTcyTcTBME (hOpMUPOBAHWS COMUTOB: Y HOPMarbHO Pa3BMBAKLWNXCA 3MOPUOHOB OAHUO-PEPHO
npu (26 £ 1) °C cdopmupyeTtca npumepHo 20 coMUTOB B TedeHue 24 4 (cMm. npunoxeHue [, pucyHok [M.2).
Y HOpManbHO pa3BuBatolLeroca amMBbproHa MMEKTCS CNOHTaHHble ABWXEHWUS (MasATHWMKOBbLIE COKpaLLeHus!).
CnoHTaHHble OBWKEHUA YKa3blBalOT Ha (popMupoBaHne commuToB. OTCYTCTBME COMUTOB PErMCTPUPYIOT Yepes
24 4,48 4, 72 4 1 96 4. OTCcyTCTBME (DOPMUPOBAHUS COMUTOB Yepe3 24 4 MoXeT ObiTk CBA3aHO C oblien 3a-
Jepxkoin pas3sutus. Camoe nosgHee Yepes 48 4 4OMKHO BbITh 0BHapyxeHo hopMupoBaHue COMUTOB. Ecnu
OHO OTCYTCTBYET, TO aMOPUOHBI cHMTaKT Nornbwmmun.

7.6.4 HeotgeneHue xBocTa: y HOpManbHO pa3BMUBAOLWMXCH 3MOPUOHOB JAaHWO-PEPUO OTAENEHWE XBO-
cTa (cm. npunoxeHue I, pucyHok .3) oT xkenTka HabnogalT nocne yanvHeHua tena ambpuoHa. OTcyTcTBYE
OTOENeHnss XBoCTa PerncTpupyroT Yyepes 24 4,48 4, 72 4 1 96 u.

7.6.5 OTcyTcTBME cepauebreHus: y HOpMansHO pasBuBaloLLMXCa 3MOPUOHOB AaHno-pepuo npu (26 £ 1) °C
cepauebneHve npocmartpusaeTcs yepes 48 4 (cMm. npunoxeHue I, pucyHok 4). CnegyeT obpaTtuTth ocoboe
BHMMaHWe Ha permcTpauuio aHHON KOHEYHON TOYKM, MOCKOMNbKY HeperynspHoe (HenocTosiHHoe) cepauebue-
HWe He cnedyeT paccMaTpuBaTh B Ka4ecTBe nokasaTtend rubenv ambpuoHa. Kpome Toro, BugvmMoe cepguebu-
eHve 6e3 kpoBoobpaleHusa B BplolLIHOM aopTe He cyuTaeTca npuaHakom rubenu. [ina permctpaumm gaHHON
KOHEYHOW ToYKK amBpuoHkl bes cepauebveHuna cnegyeT uccnegosaTe Npyv MUHUMansHoM 80-kpaTHoOM yBenu-
YEHUN He MeHee 0OHON MUHYTLL. OTCcyTCcTBUE cepauebueHns perncTpupytoT depe3 48 4, 72 4 1 96 u.

7.6.6 CkopocTb BbINynreHus Bo Bcex 06paboTaHHbIX M KOHTPOMBHbIX TPyNnax perucTpUpytoT, HavyrHas ¢
48 4 ganee, 1 pesyneTathl NPUBOAAT B OTYETE. XOTA BbINyNieHne He ABNAETCHA KOHEYHON TOYKOW, NCMOMb3Yy-
emon ansa pacyeta LCgy, Boinynnexnue obecneunsaet Bo3gencTemne Ha aMBproH 6e3 Hanuums noTeHUmansHom
bapbepHoi OyHKLMM XOPMOHA U, Takum 0Bpa3soM, cnocobeTByeT MHTepnpeTaunn JaHHbIX.

7.6.7 NopgpobHoe onucaHwe HopManbHOro paseuTuA [35] M NpUMepbl aHOMAanbHOro PasBUTUS aMBpKo-
HOB OaHWO-PEPUO NPUBEOEHbl B NPUNOXKeHUAX b u I

7.7 AHanuTU4YeckKkne onpeaneneHus

7.7.1 B Hayane u B KOHLIe UCnbITaHKs MamepsaT pH, o6LL Yo KeCTKOCTb M NPOBOAMMOCTE B KOHTPOMe(ax)
MpU camoi BLICOKON MCMbITYEMO KOHLIEHTPaLUKM XMMUYECKoro BellecTea. B nonyctatuyecknx obHOBNSEMbIX
cuctemax pH namepsitoT 4o 1 nocne o6HOBNEHWs BoAbl. KOHLEHTpaLKo pacTBOPEHHOro KUCIopoda uaMepsi-
0T B KOHLIE UCMbLITAHUS B OTPULATENbHBLIX KOHTPOMSX UM NpY CaMOM BLICOKON UCMBbITYEMOR KOHLEeHTpauuu ¢
XM3HecnocoBbHbLIMU aMBPUOHAMM, rOe OHa AOMKHA COOTBETCTBOBATL KPUTEPUSIM LOCTOBEPHOCTHU UCMbITaHKUS
(cM. 5e). Ecnv uMeeTcs onaceHne B TOM, YTO TeMMnepaTypa pasnuyaeTcs B 24-NMyHoYHbIX NaHwWeTax, To TeM-
nepaTtypy MamepsiioT B Tpex NPoU3BombHO 0TOBpaHHLIX cocyaax. MpeanodTuTensHO TemnepaTtypy perucTpu-
PYIOT HEMNPEepPbLIBHO BO BPEMS UCMLITAHWMS UMW Kak MUHUMYM eXeHEBHO.

7.7.2 B cTaTM4ecKkol cucTeMe KOHLEHTPALUMIO UCMBITYEMOrO BELLECTBA M3MEPSIHOT Kak MUHUMYM MNpu ca-
MOI1 BbICOKO U CAMOW HU3KOW WUCNLITYEMbIX KOHLIEHTPALMSX, HO NPeanoyTMTensHo Bo Bcex obpaboTkax B Ha-
Yarne 1 B KOHLe UCNbITaHusA. B nonyctatnyeckom ucnbiTaHum (C 06HOBNEHMEM), rae, Kak OXuaaeTcs, KOHLeHTpa-
LMS MCMBITYEMOro BellecTBa coxpaHseTcs B npegenax £ 20 % OT HOMUHATbHBLIX 3HA4YeHWA, peKOMeHOYeTCs Kak
MMHUMYM WM3MepsiTb Camytl BbICOKYH) M CaMyH HU3KYH WUCTbITYyeMble KOHLEeHTpaLMKM Npr YCroBUWM HegaBHero
NPUrOTOBMNEHNUSA U HEMOCPEnCTBEeHHO neped obHoBMeHueM. [ns UCMbITaHWiA, roe KOHLEHTpauus UCNbITyeMoro
BELLEeCTBa, Kak OXWAAKT, He coxpaHsaeTcs B npegenax + 20 % OT HOMMHANBHOW, BCE UCMBbITYEMbIE KOHLEHTpa-
LMW M3MEpPSIOT NpX YCNOBWUM HEedaBHEro NpWUroToBMEHWsA M HernocpeacTBeHHo nepen o6HoBneHveM. B cnyyae
HeaocTaTodHOro oGbema AN aHanMaa MoXeT BbiTb NonesHblM 06berHeHne UCTbITYEMbIX PacTBOPOB UK UC-
nonb30BaHWe CypporaTHbIX KaMep 13 TOro e MaTepuana U UMerLLMX TOT e 06beM No OTHOLLEHWIO K NNoLagn
NOBEPXHOCTU, Kak 24-NMyHoYHbIE NNaHLWeTbl. HacToATeNnbHO pekoMeHAyeTCs1, YTobbl peaynsTaThl OCHOBLIBANMCh

7
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Ha M3MEepPEHHbIX KOHUEeHTpaumsx. Ecnv KoHUeHTpauna He coxpaHsieTcsa B npegenax 80—-120 % oT HOMWHanNbLHOWN
KOHLIEHTpauun, To athekTMBHAA KOHLEHTPaLWUA O0MKHa BbiTb Bblpa)KeHa Mo OTHOLLEHUI0 K FreOMETPUYECKOMY
CpenHeMy 3HaYeHUK M3MepEeHHbIX KOHLUEHTpauwi, ansg bonee nogpobHon nHdopmauumu cM. rmasy 5 B [28].

7.8 OnpegeneHue guana3soHa npegenbHbIX KOHLEHTPpauun

Vcnonb3ya MeToauKW, onucaHHblie B HacTosAlleM cTaHaapTe, onpegenedHve avanasoHa npegenbHbIX
KOHLEHTPaLWA MOXHO MPOBECTU B KOHLEHTPAUMK MCMLITYeMoro xuMudeckoro sewecTtsa 100 mr/n unu Ha
YPOBHE ero npefernsHOi pacTBOPUMMOCTM B MCMLITYyeMOW cpede (B 3aBUCMMOCTM OT TOrO, Kakoe 3HayeHue
HIKe) C Lenbio nokasats, 4To LCg He npeBbillaeT 3Ty KoHueHTpauwo. OnpefeneHune auanasoHa npeaens-
HbIX KOHLEHTpaUWi NpoBOAsAT ¢ UCNONb3oBaHWeM 20 aMOGPUOHOB B Kaxnoi obpaboTke, NOMOXUTENEHOM KOH-
Tpone u Npu HeoBXOAUMOCTU B KOHTpOMNe Ha pacTeopuTens U 24 3M6pUOHOB B OTPULIATENBHOM KOHTPONE.
Ecnu npoueHT ruGenu npv UCNbITYEMOM KOHLUEHTPaUMK npesbilaeT rubens B oTpuuaTenbHOM KOHTpone (Mnm
KOHTpOne Ha pacTBopuTenb) Ha 10 %, TO NpPoBOAAT MonHoe ucneiTaHue. Niobble Habnogaemble adheKTLl
pervcTpupytoT. Ecnu rubens npesbiwaet Ha 10 % TakoBylo B OTpULATENLHOM KOHTpOMe (UMW KOHTpore Ha
pacTBOpUTENS), TO UCMbITAHWE PACCMATPUBAETCS KaK HEJOCTOBEPHOE WM €ro NOBTOPSAIOT.

8 [aHHbIe M OTYEeT O npoeegeHM NCnNbiTaHUA

8.1 ObpaboTka pe3ynLTaToB

B gaHHOM ucnbiTaHun OTAerbHble NYHKW NIaHLWeTa paccMaTpUBalTCsl B Ka4ecTBe He3aBUCUMMbIX MO0-
BTOPHOCTEM, MCNOMNb3yeMblX ANs cTaTUCTUYeckoro aHanusa. CTposT rpauk 3aBMCUMOCTH NpoLeHTa ambpu-
OHOB, 47151 KOTOPbIX NO MEHbLLUEN Mepe O4HO M3 OCHOBHbIX HAbNoAEHNI ABNSETCH NONOXUTENbHBIM Yepes 48 v
n/mnu 96 4 OT UCNBITYEMOW KOHUEHTpauun. [1ns pacdeTa HaknoHa KPpUBOW CnedyeT UCMOoNb30BaTh 3HAYEHWA
LCy, v poBepuTensHbie uHTepeans (95 %), cootseTcTeyolmMe cTatucTMHeckue metoasl [38] u cnegyer npu-
HATbL BO BHUMaHUe [39].

8.2 OT4yeT 0 NpoBefEHNM UCTLITAHUA

OTyeT 0 NpOBEAEHUN UCTBITAHWSA OOIDKEH COAEepXKaTh CNefyrLLy NHOOopMaLUK.

8.2.1 UcnbiTyeMoe XMMUYECKOE BellecTBO

OpHokoMnoHeHTHasa cybcTaHLus:

- BHELHWA BUI, pacTBOPUMOCTbL B BOLE W COOTBETCTBYHOLINE OONOMHUTENbHbIE (PU3NKO-XUMUYECKUE
CBOWCTBA;

- XMMu4yeckas naeHTudmkaumus: Hanpumep, HasBanue no IUPAC nnm CAS, Homep CAS, kog SMILES
unu InChl, cTpykTypHas dopmyna, yuctoTa, XMMudeckasa ugeHTUguKaLmusa npuMecein, ecnv aTo Heobxogumo u
NpaxkTUYeCcKU OCYLLECTBUMO U T. N. (B TOM YMCINe COAepKaHne OpraHnMYeckoro yrnepona npu HeobxogumocTu).

MHorokoMmnoHeHTHasa cybctaHumsa, UVBC (BelwecTBa HEM3BECTHOrO UMW NMepeMeHHOro cocTaea, npo-
OYKTbl KOMMNJIEKCHBIX peakuuin unu buonorniyeckie matepuarnbl) 1 CMEcu:

- B MaKCMManbHO BO3MOXHOW CTEMEHU XapaKTepuaytoTcs XMMUYECKON naeHTudrKaLmen (Cm. Bellwe),
Nno KoNMYecTBEHHOMY COCTaBY W COOTBETCTBYHLLUM (PU3MKO-XUMUYECKUMW CBOMCTBAM OTAENbHbLIX KOMMNO-
HEHTOB.

8.2.2 TecToBble OpPraHU3MbI:

- Hay4YyHOe Ha3BaHue, LUTaMM, UICTOMHUK U MeTod oT6opa onnoJoTBOPEHHOW MKPLI U nocneayoLlas ob-
paboTka.

8.2.3 YcnoBuA UCNbITaHUA:

- Wcnonb3yemMasi MeToaguKa UCnblTaHWiA (Hanpymep, nonycratuyeckas, obHoBnsiemasi);

- CBETOBOW Nepuog;

- OU3aiiH UCNbITaHWs (HanpuMep, KOMMYEeCTBO UCMbITATENbHbBIX KAMEp, TUMblI KOHTponen);

— Ka4YeCTBEHHbLIE XapaKTepUCTUKK BOAbI, UCNONb3yeMoW ANA cogepaHus peibbl (Hanpumep, pH, xecT-
KOCTb, TEMMNEPaTypa, MPOBOAMMOCTb, KOHLEHTPAaLMs pacTBOPEHHOTO K1ncnopoga);

— KOHLeHTpauus pacTBOPEHHOro kucrnopoga, pH, oblias xecTkocTb, TemnepaTypa M NPOBOAWMOCTb
WCMbITYEMbIX pacTBOPOB B Ha4yarne u Yepes 96 u;

- MeTon NMPUroTOBIEHWA CTOKOBbLIX PACTBOPOB W MCMbITYEMbIX PACTBOPORB, @ TAKKe NepUoaNdYHOCTb 06-
HOBMEHUS;

- obocHOBaHWe NpMMeHeHnst pactTeopuTens u obocHoBaHWe BbiGopa pacTBOPUTENs, ECNM OH He ABMSs-
eTcs BOOOW;

8
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— TaKke NMpefcTaBnsaloT HOMUHAMbHbIE UCMbITYEMbIE KOHLUEHTPAUWK U pe3ynbTaTbl BCEX aHaru3oB no
onpefeneHnio KOHLUEeHTpaLuWiA UCNbITYeMOro BellecTBa B UCMNbITaTeNbHbIX cocyaax; 3pdeKTMBHOCTL MeToa
u3BreveHus U npegen KonuyecTeeHHoro onpeneneHus (LoQ),

— MNOATBEPKOEHWE COOTBETCTBUSI KOHTPONEN KPUTEPUAM JOCTOBEPHOCTM NO ODLLEN BLIXKNBAEMOCTHY;

— YpOBeHb ONNOLOTBOPEHUS UKPLI;

— CKOpOCTb BbiNynieHus B 06paboTaHHOM 1 KOHTPOMbLHON rpynnax.

8.2.4 PesynbraThl:

- MakcuMarbHasi KOHLUEHTpaLUus, He Bbi3biBaloLasn rmbenn Bo BpeMsi NpoBeaeHus NCNbITaHWs;

- MWHMManbHas KoHUeHTpauwus, BeisbiBatowwas 100 % rmbens Bo BpeMs NpoBedeHUs UCMbITaHus;

— cyMmmapHasa rubens Ons Kaxgol KOHLEHTpaLuun B peKoMeHayeMblil nepuos HabnooeHui;

- 3HaveHus LCg, yepes 96 4 (1 HeobszaTenbHO Yepes 48 1) no rmbenu ¢ 95 % foBepuUTENbHLIX UHTEP-
BarnoB, Npu HaNM4uuy;

— rpadvK KpUBOWN «KOHLUEHTpaunsa — rubenby B KOHLIE UCTIbITaAHWUS;

- rmbenb B KOHTPOMNAX (OTpUUATENbHbLIE KOHTPOMW, BHYTPEHHWE KOHTPOMW B MMaHLWETe, a Takke nono-
KUTEMbHbIE KOHTPONUY U MO0 NCNONb3yeMbIi KOHTPOMb HA PACTBOPUTENL);

— pe3ynbTaThbl MO KaXA0MY M3 YeTbIpEX OCHOBHbIX HabnogeHWn;

— 4acToTa BO3HWKHOBEHWUA U OnucaHue Mopchonornyecknx U ruamMonormyeckux aHoManui, ecnm Tako-
Bble UMenu MecTo (cM. npunoxeHue I, pucyHok M.2);

- cny4YanHble coObITUSA BO BpeMS NPOBEOEHUs] UCTbITaHWUSA, KOTOpbIE MOIMW MNOBNUSTL HA MHTEpnpeTa-
LWI0 pe3ynbraTos;

— CTaTUCTU4YEeCKWUA aHanui u obpaboTka gaHHbIX (NpobUT-aHanua, NorMcTUYecKkas perpeccusl U reome-
Tpudeckoe cpeaHee 3HadveHne ana LCgy);

— HaKIOH W J0BepuUTerbHble MHTEpPBanbl perpeccuu (Npeocbpa3oBaHHOM) KPUBOW «KOHLUEHTpauusa — ad-
hekT».

JlloGoe oTknoHeHWe OT cTaHdapTa M COOTBETCTBYIOLLNE NOSICHEHNS.

OBcykoeHne M MHTepnpeTauust pesynsTaToBs.
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MpunoxeHne A
(pexomeHgyemoe)

CO,D,EP)K&HHE, pa3BegeHne M CTaHOapPTHbIE YCNOBUA AnNA npoBegeHuUA uMcn bITaHWN
no OCTpOI;‘I TOKCUYHOCTH Ha 3M6pHOHaX AdaHWoO-pepuno

[Hanuo-pepuo (Danio rerio)

MpoucxokaeHue BUOOB

Monosown gumopdunam

Pexxum kKopmneHus

CpenHasa macca B3pocnoi poibbl

OcgelleHune

Temnepatypa Boapl

KavecTtBO BOAbI

[ononHuTtensHble Kpn-
TEPUK Ka4eCTBa BOAbI

CopepaHine MaTtodHoro craga
(poauTensckoro ctaga pbld)

Paamep pesepByapa
LNs cofepKaHua

OyucTKa Boabl

PEKOMEH,D,yEM COOTHOLWIEHWE CaM-
LUOB N CaMOK ONnA pasMHOXeHUA

Pesepeyapbl Anst HepecTa

10

Wuousa, Bupma, Manakka, Cymatpa

Camku: BbiNyKNad NnuHMA 6pIOLIJKEl npwn BblHALLMBaHWMWX VKDbI.
Camupl: bonee CTpOﬁHble, MMEETCA OpaHXeBasd OKpacka Mexay CUHWUMW npo-
AO0INbHbIMKW NOMNOCamMu (DHa 0coBeHHO 3aMeTHA OKONO aHanebHoro I'IJ'IaBHMKa)

Cyxon xnonbeBnaHbIA KOPM (MakcumanbHo 3 % OT Macckl pblbbl B cyTKKM) 3—5 pas
B CYTKMW; AOMONHUTENBHO Haynnuu kpeseTku (Artemia spec.) n/wnu Hebonblwive
JadHUKM COOTBETCTBYIOLLEro pasmepa, Nony4YeHHble M3 He3arpA3HEeHHbIX UCTOM-
HMKoB. KopmneHue xuBbiM KOpMoM obecneunBaeT CTOYHWK oboraleHus cpedel,
noaToMYy crnedyeT OaBaTh XMBOW KOPM Npu Bo3aMoxHocTW. [ns obecneveHus on-
TUManbsHOro KadecTBa BoAbl, U3MNULLKM KOpMa W chekanuu cnepyet yaansaTe npu-
MepPHO Yepe3s Yac nocrne KopMIeHus

Camku: (0,65+0,13)r
Camupl: (0,520,1)r1

dnyopecLeHTHbIe namnsl (Wupokuid cnektp); 10-20 MkE/m2/c, 540-1080 nx unu
50-100 qyT-ka (BHElWHKe nabopaTopHble YpoBHK); 12—16-4acoBoi CBETOBON Ne-
puvon

(26 £ 1) °C

O, 2 80 % HacbILLEHNA, )KECTKOCTL: HanNpumep,

~ 30-300 mr/n CaCO4, NO3: < 48 mr/n, NHZ 1 NO3:
< 0,001 mr/n, ocTatodHbI xrop <10 MKr/n,

obwui opraHnyeckun xnop < 25 Hr/n, pH = 6,5-8,5

BewectBo B Buge yactuy < 20 mr/n, obwuin opraHvyeckuid yrmepod < 2 mr/n,
obulee cogepxxaHue docdopopraHuydeckux nectuuuaos < 50 Hr/n, obuwee cogep-
XaHWe XNOopPOopraHUYecKUx NecTMUMAOB NG NONMUMXNOPMPOBaHHbIX BudeHUnos
< 50 Hr/n

Hanpumep, 180 n, 1 peiba/n

lMocToAHHagA (yronbHasa unsTpauus); gpyrie BapuaHTbl BKNHOYAKT KOMOMHaLMM
C nonyctatudeckum obHOBMNAEMbIM OBCIYKMBaHMEM WM NMPOTOYHYH CUCTEMY C
NOCTOAHHBLIM 0GHOBNEHWEM BOAI

2:1 (unn1 Mmacca HepecToBOW phiBbl)

Hanpumep, peaepByapbl BMECTUMOCTHLIO 4 N, cHabXeHHble Ha iHE CTanbHOW CeT-
KO U MyMshKamu pacTeHui B KaYeCTBe CTUMYMNATOPA HEPECTA; BHELHWEe Harpe-
BaTenbHbIE MATbI, UM MAcca HEePeCTOROW piBbl B Npefenax TEXHUYECKUX pesep-
ByapoB
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Naxuo-pepuro (Danio rerio)

CTpyKTYypa v BHELUHWIA BUA UKPHI TBepabIii XOpPUOH (T. . BbICOKasa Npo3payvyHoCTk, He nNunkuiA, anametp ~ 0,8-1,5 mm)

CkopocTb NpoTekaHusa HepecTa OpaHa B3pocnasa caMka oTknageiBaeT no MeHbllen mepe 50—80 MKPUHOK B CYTKW.
B 3aBMCMMOCTM OT LUTaMMa CKOPOCTb MPOTEKaHWA HepecTa MOXET ObiTb 3HaYM-
TEMLHO Bbile. YpPOBEeHb ONMNogoTBOPeHUs AoMmKeH cocTaenATe = 70 %. Y Bnepsble
HepecTALencs pblbbl ypoBeHb OMMOAOTBOPEHUA UKPbl MOXET ObiTh HUXE B nep-
BbIX HECKOMBKMX Knagkax

Buag ucneitaHus CratrMyeckid, NonycTaTMudeckuii ¢ 0GHOBNEeHMeM, NPOTOYHbIR, (26 £ 1) °C, koHau-
LMOHWPOBaHHLIE B TeYeHWe 24 4 ucnelTaTernbHble Kamepbl (Hanpumep, 24-nyHou-
Hbl€ NMNaHLWeTbl C NyHKaMy BMECTUMOCTbI 2,5-5 Mn)

11
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Mpunoxenune b
(pexomeHgyemoe)

HopmanbHoe pa3BuTHve gaHWo-pepuo Npu Temneparype 26 °C

Mpumep cTaguii pa3suTua gaHuo-pepuo (Danio rerio) nocne onnoaoTBOpPeHWs npuBeaeH Ha pucyHke b.1.

0,754

Pucyrok B.1 — OTgenkeHble cTaguy paHHEro pasBuTus JaHMo-pepuo
(Danio rerio): 0,2-1,75 4 (u3 Kimmel et al.,1995) nocne onnogoTBopeHns

BpemeHHan nocnenoBatenbHOCTE HOPManbHOMo pasBUTUA MOXeT BblTh MCMNOMb30BaHa ON5 OLEHKW OMMogoTBOpe-
HWA U XKU3HeCNocoBHOCTU UKPEI (CM. 7.4.2: oTBop ONnogoTBOPEHHOW UKPbI).

12
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MpuMep OTAENbHLIX CTagMi NO34HEro passuTna gaHno-pepuo (Danio rerio) nocne onnogoTBOpPEHMA NpUMBeAeH Ha

pucyHke B.2.

”"’ .‘ A A ey
“qkiwwﬂlﬂﬁrih‘ﬁE%‘- ; ‘.‘

ot 28

48 4

PucyHok 6.2 — OTgenbHble cTaguu no3gHero passvutua ganuo-pepno (Danio rerio):

(3MBPUOH ¢ yoaneHHbIM XOPUOHOM ANs YNYULWEHWs BU3YarbHOrO KOHTPONS):
22-48 4 nocne onnogoteopeHua (13 Kimmel et al., 1995 [35])

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru
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[NprmMep HopMarnbHOro pazBUTKA ambproHoB gaHWo-pepuo (Danio rerio) npueeadeH Ha pucyHke b.3.

1) 0,75 4 — 2-kneTo4Hana cTagus;

2) 1 4 — 4-kneToyHas cTagus,

3) 1,2 4 — 8-kneTouHas cTagus;
4)1,5 4 — 16-kneto4yHas cTagus;

5) 4,7 4 — nadano anubonuu;

6) 5,3 4 — npumepHo 50 % anubonua

PucyHok B.3 — HopmanbHoe pa3euTtue ambpuoHoB gaHuo-pepuo (Danio rerio):
(v3 Braunbeck & Lammer, 2006 [40])

14
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[Mpumep cxembl NpoBefeHUsA UCMbITaHWUS MO OCTPOM TOKCMYHOCTKM Ha aMbBpuoHax gaHwo-pepuo (Danio rerio) npu-
BedeH Ha pucyHke B.2.

Q
: N VKPUHOK . \ : - OOOO
'?; 9 ('( R MKPUHOK Ha ] OOOO

Ha &
.~ KOHUEHTpa VCNBITYEMYHO OOOO
06% §°% °,3 02 4 umio/ CreknsaHHbIR cocyq ¢ KOHUEeHTpaLwm/
KOHTPOMb  cooTBETCTBYOLLMMU Otbop . KOHTpPOIb OOOO
i WCMBITYEMBIMU OMnoA0TBOPEHHOIA
Hepecransi arok KOHLI,EHT}I)GLMHMM / WKpbI U onpeaeneHue
KOHTpONsIMW B CKOPOCTK
of6beme, MofHOCTLI ONMoAOTBOPEHUS 24-yacosas
NOKpbIBAIOLLEM UKPY npeaBapuTensHas
J' noAroToBKa

OTxope OOOO

PucyHok B.2 — Cxema nposegeHusi UCNbITaHWS NO OCTPOM TOKCUYHOCTU
Ha amBpuoHax AaHno-pepuo

MpumevyaHme — Cneea Hanpago: nonyyeHve, cbop onnogoTBOPEHHON UKPbI Cpasy nocne onnogoTBOPeHUs B
CTEKNAHHBLIX COCyAax, 0TOOp ONNogOTBOPEHHOM MKPLI C MCMONb30BAHMEM MHBEPTALMOHHOIO MUKPOCKoNa unm BuHokynapa
W pacnpeneneHue onnogoTBOPEHHOW MKPbl B 24-NyHOYHbIE MMaHLLETHI, MOATOTOBMIEHHLIE C COOTBETCTBYHOLLMMU KOHLIEH-
TpauusiMM UCMbITYEMOTO BELLECTBA / KOHTPOMNAMM, N — KONUYECTBO MKPbI, HEOBXOAMMON Ha KaXdyl KOHLEHTPALMIO MUC-
NMbITYEMOrO BellecTBa / KOHTporb (3geck 20), hpf — yackl nocne onnogoTBOpeHus.

16
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MpunoxeHue I
(pekomeHgyemoe)

ATnac netanbHbIX KOHEYHbIX TOYEK B UCTNbLITAHUKN
no onpepgeneHno OCTpOﬁ TOKCUYHOCTW Ha 3M6pHOHaX AaHno-pepuo

CnegytoLme OCHOBHbIE KOHEYHbIE TOHYKW XapaKTepu3yT OCTPYH TOKCUYHOCTb W, criefoBatenbHo, rmbens amopu-
OHOB: KOarynsuus OnnogoTBOPEHHOW WMKPbI, HEOTAENEHWE XBOCTA, OTCYTCTBUE (POPMMPOBAHWA COMWTOB W OTCYTCTBUE
cepauebuenuna. Cneayowme MukpogoTorpacum 6einu BeliGpaHsl ANa MANKCTPaUMM 3TUX KOHEYHbIX TOYEK (pucyHok Im1).

PucyHok 1 — Koarynauusa nkpuHok

I puMmed4yaHne — f'lpw APKOM OCBELWLEHNN B KOArynMpoBaHHbIX MKPUHKaX AaHN0-pepro BUOHbI Pa3nn4yHble HE-
npo3paYHble BKNIOYEHUA.

17
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HarnagHslil npumMep oTcyTCTBMA hOpMUPOBaHUSA COMUTOB NpUBEOEH Ha pUCyHKe 2.

PucyHok 2 — OTtcyTcTBYEe hOpMUPOBAHUA COMUTOB

MpumevyaHne — HecmoTpa Ha OTCTaBaHWe B Pa3BUTUM NpumMepHo yepes 10 4, B aMBpUOHe JaHWO-pepuo
yepes 24 4 pasBMTMA MMEIKOTCH Ha a) XOPOLWO pasBUTblE COMUTLI (—), B TO BpeMs Kak B aMOpUOHe Ha b) oTcyTCcTBYHOT
npusHakK hopMrMpoBaHUs COMUTOB (—). HeCMOTPS Ha BbIpaXKeHHbLIA OTeK XenTo4yHoro mewka (*), yepes 48 4 pa3sutna
B aMBpWoOHe OaHuo-pepuo MMeeTCs Ha c) sBHOe (hOpMUPOBaAHWE COMUTOB (—), B TO BpeMs Kak 4Yepe3 96 4 pa3BuTuA B
aMBpHOoHe AaHWOo-pepro Ha d) OTCYTCTBYHOT Kakue-nnbo npusHaku opMUpPOBaHKUS COMUTOB (—). OTMETUM TaKXKe MCKPUB-
neHve NO3BOHOYHMKA (CKONMO3) 1 oTek nepukapaa (*) y ambpuoHa, nokazaHHoOro Ha d).

18
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Mpumep HeoTAENeHWA XBOCTOBOW NOYKK B BOKOBOW NMpOEKLMM NPUBEOEH Ha pucyHKe 3.

a

PucyHok I3 — HeoTaeneHue XBOCTOBOW NOYKK B DOKOBOW Npoekunn

MpumevyaHne — a: —; yepes 96 4 pa3suTUA amBpuoHa daHWo-pepuo. [pumeyaTensHO TakKe OTCYTCTBUE
rnasHomn nodku ().

[MpyMep OTCYTCTBMA cepauebueHnsa NnpuBeneH Ha pucyHke 4.,

PucyHok N4 — OT1cyTtcTBMe cepauedbueHus

Mpumevyanue - OTcyTcTBME cepauebveHns TpyaHO NPOWMNMIOCTPUPOBaTh Ha Mukpodotorpadum. OTcyTcTBME
cepauebureHna onpenensarT No OTCYTCTBMKO COKpaLLeHuUid cepaLla (aBoMHasa cTpenka). HenogBuKHOCTE KNETOK KPOBU, Ha-
npumep B BprolwHOR aopTe (— Ha BCTaBKe), He ABMNAETCH MokasaTtenem oTcyTcTBus cepguebueHns. OTMmevaeTcs Takke
oTcyTcTBME (DOPMUPOBAHWA COMUTOR Y JaHHOMO amMOpuoHa (*, OQHOPOAHLINA, @ HE CErMEHTapPHbIN BUA MbILLEYHbIX TKaHeR).

BpeMﬂ HaGFH'D,D,EHVlﬂ AnAa perucrtpaunin OTCYyTCTBUA Cep,D,LleGMEHMH OOIMKHO COCTaBNnATbL NoO MEHbLUEN Mepe O4HY MUHYTY C
MWHUManbHbIM BO-KDGTHbIM yBenuyeHnem.
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Tabnwuya OA.1

Mpunoxenune OA
(cnpaBo4HoOe)

CPHBHEHME CTPYKTYPEI HacToAlwero ctaHgaprta
co CTPYKTprﬁ MeXayHapoOoHoOro OKyMeHTa

CTpykTypa HacTogLllero cTtaHgapTa CTpyKTypa MexayHapoaHOoro AOKyMeHTa
Paspgensi Moapaspents! MepeuncneHus Pasgensl Mepe4dncnenns

BeeneHune 1 —
1 — — 1 —
2 — — 2 —
2.1 — Mpunoxenne 1 —

22 — Mpunoxenune 1 —

23 — MpunoxeHue 1 —

24 - Mpunoxerue 1 o

25 — MpunoxeHue 1 —

2.6 — MpunoxeHue 1 —

27 — MpunoxeHue 1 —

2.8 — MpunoxeHune 1 —
29 — Mpunoxenne 1 —

2.10 — Mpunoxenne 1 —

211 — Mpunoxexue 1 —

212 — Mpunoxenune 1 —

243 — MpunoxeHue 1 —

3 - 1 3 i
2 ii

3 iii

4 iv

4 4.1 — 4 —
42 — 5 —
4.3 — 6 _
4.4 - 7 —

5 —_ a 8 a
6 b

B c

r d

A e

e f
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CTpyKTypa HacToALWero crasaapTa

CTpyKTypa MexyHapoaHOoro AoKyMeHTa

Paszgensi Moppazgensl MepedncneHuna Pazgentl MepedncneHus

6 — — 9 —
6.1 a 10 a
4] b

B c

r d

il e

e f

x 9

] h

K i

n i

M k

H I

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 i) —_ 19 —
7.2 — — —
7.21 — 20 —
7.2.2 — 21 —
7.3 —_ — —
7.3.1 — 22 _
7.3:2 — 23 —
7.3.3 — 24 —
7.4 — — —
7.4 — 25 _
7.4.2 _— 26 _

https://GostExpert.ru/gost/gost-33774-2016
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OkoHYaHue mabnuusr [JA.1

CTpykTypa HacTOSALLEro craHgapTa

CTpyKTypa MeXOyHapoAHOro AoKYMeHTa

Paznensbi Moapasgens! MepeuncneHuns Pazgensbl Mepeuncnenuns

7 7.5 —_ 27 —
7.6 — —_ —

7.6.1 —_ 28 —

7.6.2 — 29 —

1:6.3 — 30 —

7.6.4 — 31 —

7.6.5 — 32 —

7.6.6 — 33 —

7.6.7 — 34 _

7.7 — — —

Zofi — 35 —

7.7.2 — 36 —

7.8 — 37 —

8 8.1 — 38 —
8.2 — 39 —

MpunoxeHue A

MpunoxeHue 2

MpunoxeHwe b

[punoxeHne 3

Mpunoxexne B

Mpunoxexue 4

Mpunoxexwe I

MpunoxeHne 5

bubnuorpadms

INutepatypa
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