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MNpepucnosue

Llenn, oCHOBHblE NMPUHLMMbLI U OCHOBHOW NOPSAO0K NPOBeAeHNs paboT Mo MEeXrocyAapCTBEHHOW CTaH-
fapTtusaumm yctaHosneHsl FOCT 1.0—92 «MexrocyfapcrBeHHas cuctema crtaHgaptusaumm. OCHOBHbIE MOo-
noxeHns» n FOCT 1.2—2009 «MexrocygapcTBeHHass cuctema craHgaptusauun. CtaHaapTbl MexXrocygap-
CTBEHHbIE. MpaBuaa W pekoMeHauuu Mo MEXrocyfapCTBEHHOl cTaHAapTu3auuu. paBuna pas3paboTtku,
NPUHATUSA, MPUMEHEHNS, OGHOBNEHNSA N OTMEHbI»

CBefieHusi 0 cTaHgapTe

1 NOArOTOBJ/IEH ®epepasnbHbiM rocyAapCTBEHHbIM YHUTAPHbIM NpeanpusaTuem «Bcepoccuiickunii Ha-
YUYHO-MCCeA0BaTENBCKMIA UHCTUTYT cTaHAapTU3aLmMm maTepuanoB 1 TeXHOMNornn» (Pryrn «BHUN CMT»)
Ha OCHOBEe ayTeHTMYHOro NepeBoja Ha PYCCKUii A3blK JOKYMEHTa, YKa3aHHOro B nyHkTe 5

2 BHECEH ®epaepanbHbiM areHTCTBOM M0 TEXHUUYECKOMY perynnpoBaHuio n meTtponoruu (PocctaHgapt)

3 MPUHAT MexrocysapCcTBeHHbIM COBETOM MO CTaHAapTM3auum, MeTponorum n ceptudukauum (npo-
TOKON OT 27 okTA6psA 2015 r. No 81-1M)

3a NpuHATME NPOrosIocoBau:

KpaTKOe HaunMmcHonawnune cTpaHbl KOA cTpaHbl no MK COBDaLLteHHOe HanMeHOoBaHWe HaunoHa/IbHOro opraHa
no MK1MCO 3166)004-97 <WCO 3166) 004-97 no ctaHgapTusayumm
ApmeHus AM MuHakoHOMUKN Pecny6nunkn ApmeHns
Benapycb BY lFocctaHgapT Pecny6nukn Benapycb
KasaxcTtaH Kz locctangapt Pecnybnumkn KasaxctaH
Kuprusus KG KbipreisctaHgapt
Poccus RU PoccraHgapt
TagxukucTaH T TagxuxcrtaHgapT

4 HacrosAwwii ctTaHgapT MOANMULMPOBAH MO OTHOLLEHMWIO K MeXAyHapoAHOMY AoKymeHTy OECD. Test
No. 231:2009 The Amphibian Metamorphosis Assay (O3CP. TecT No231:2009 OueHka MmeTamopdo3a 3eMHO-
BOAHbIX) NYyTEM M3MEHEeHWs CTPYKTYpbl. CpaBHEHNE CTPYKTYpPbl MEeXyHapo4HOro [OKYMeHTa CO CTPYKTYypoii
HacTosALero cTaHjapTa npuesefeHo B npunoxexnun JA.

MepeBop C aHrMiickoro a3bika (en).

CTeneHb cooTBeTCTBMA — MoguduunposaHHas (MOD)

5 MNpukasom PefepasbHOro areHTCTBa No TEXHUYECKOMY peryiMpoBaHuio U MeTponornu oT 18 Hoabps
2015 r. Ne 1866-cT MexrocyaapcTBeHHsblin ctaHgapT FTOCT 33645—2015 BBedeH B AelicTBUE B kKauyecTBe Ha-
LunoHanbHoro ctaHgapta Poccuiickoli ®epepaumum ¢ 1 ceHTa6psa 2016 T.
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WNHdopmaumsa 06 n3MeHeHaX K HacToswemMy cTaHgapTy Ny6nukyeTcs B eXerogHom nHdopmaum-
OHHOM Yyka3aTesnie «HauuoHasbHble cTaHAapTbi», a TEKCT U3MEHEeHW U NoNpPaBoOK — B €XEMeCAYHOM
MHhOpMaUVOHHOM yka3aTtene «HaunoHanbHble CTaHA4apThli». B cnyyaB nepecmoTtpa (3aMeHbl) M oT-
MeHbl HaCTOsILLero ctaHgapra CooOTBeTCTBYIO L ee yBefoMieHne 6yeT ony6/iMKoBaHO B eXXeMeCA4YHOM
MH(OPMaLMOHHOM YKa3aTeie «HaunoHasnbHble cTaHAapTbl». COOTBETCTBYIO LW as UHopMaLuus, yse0m-
NleHVe 1 TeKCTbl pasmelialnTca Takxe B MHhopmaymoHHoN cucteme obLiero nosb3oBaHus — Ha odu-
umnanbHoM caiiTe defepanbHOro areHTCTBa MO TEXHUYECKOMY PeryMpoBaHuio U1 MeTponorMu B CeTn
MHTepHeT (Www.gost.rn)

© CtaHpapTuHdopm. 2016

B Poccuiickoli ®efepayuy HaCTOSILLMI CTaHAAPT HE MOXET ObITb MOIHOCTBIO UM YACTUYHO BOCMPOU3-
BEAEH. TUPAXMPOBaH M pacnpocTpaHeH B KauecTBe oULMabLHOIO n3gaHus 6e3 paspelleHns deaepasibHOro
areHTCTBa Mo TEXHUUYECKOMY PerynnpoBaHuio U MeTposiorm
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BeBepeHune

HeobxoanMMoCTb pa3paboTkn 1 yTBEepXeHNUs MeToAa, C NOMOLLbI0 KOTOPOro MOXHO 6b110 6bl 06Ha-
pyXmBaTb aKTUBHblE BellecTBa ANA LWMTOBUAHOW Xenesbl MO3BOHOUHBIX XMUBOTHbIX, BO3HMKNA B pesy/brare
onaceHuii, 4To BO3AENCTBME XMMUYECKUX BELLECTB B OKpyXalolel cpefe MOXeT uMmeTb HebnaronpuaTHble
nocnescTsmsa ANS NoAein 1 XMBOTHbIX. B 1998 . O3CP akTMBHO MHULMMPOBASa NEPECMOTP CYLLECTBYIOLLMX
PYKOBOACTB W pa3paboTKy HOBbIX PYKOBOACTB A1 CKPUHWMHIA U TECTUPOBAHUS XMMUYECKUX BellecTB, oKa-
3bIBAOLWMNX NOTEHUMaNbHOE OTpuLaTelbHoe BO3AeNCTBNE Ha IHAOKPUHHYIO cucTemy. OHUM U3 3/1EMEHTOB
3TON feATeNbHOCTY Gblna paspaboTka TecTa A/151 CKPUHMHIA BELLECTB, NPOSBAAIOLLNX aKTUBHOCTb B CUCTEME
LMTOBMAHOM Xene3bl NO3BOHOYHBIX. Bbl0 NpeanoxeHo ABa TecTa C BBEAEHWEM NOBTOPHbIX [03 rPbi3yHaM B
TeueHue 28 cyT (PykoBoACTBO Mo vcnbiTaHuto 407) v oueHkoin meTamopdo3a 3eMHoBoAHbIX (OM3). Ycosep-
LeHcTBOBaHHOE pykoBoAcTBO TG 407 npowno Banugaumio, 1 nepecMoTPEHHbI MeTog, 6bin n3gaH. TecT no
oueHke meTamopdho3a 3eMHOBOAHbIX (OM3) noABeprca WUPOKOK nporpamme Basimgauuy, Kotopas Bkaovana
BHYTPU- U MexnabopaTopHble UCCnefoBaHNs, NnokasbiBalolime akTyaslbHOCTb U HaAEeXHOCTb oueHku [1]. [2].
3aTem BanMAMpoeaHHblii TeCT NpoLLen 3KCNEepTHYH OLEeHKY rpynnoii HesaBWCUMbIX akcrnepToB [3]. JaHHoe
PyKoBOZCTBO NO UCMbITAHWIO ABNSETCA pPe3y/ibTaToM ONbiTa, HAKOMEHHOTo B X04e nccnefoBaHnin no sannga-
LMK, 1 OHO KacaeTcs 06HapYXeHNsA BelecTB, akTUBHbIX B OTHOLLEHUW LWUTOBUAHON Xenesbl, 1 paboT, NpoBo-
ONMbIX B Apyrux ctpaHax — yneHax O3CP.
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M E X T OCUY A APCTUBETHH®bB W CTAHAAPT

METO/bI I/ICI'IVbITAHI/II7I XUMUYECKOW nPOAYKUMN,
MPEACTABNAKOWEWN ONACHOCTb AN1A OKPYXAKLWEW CPEADI

OueHka MeTaMOp(*)03a 3€MHOBOAHbIX

Testing of chemicals of environmental hazard.
The Amphibian Metamorphosis Assay

[ata eBefeHns — 2016—09—01

1 O6nacTb NpUMeHeHUs

HacTosAwmit cTaHaapT ycTaHaBIMBAeT NpoLeaypy OLeHKM MeTaMopdosa 3eMHOBOAHbIX (OM3).

2 MpuHunn metoaa

2.1 OueHka meTamopdpo3a 3eMHOBOAHbIX (OM3) ABNSeTCHA CKPUHUHIOBLIM METOAOM, npefHa3HayeH-
HbIM [719 AMNMPUYECKOr0 YCTAHOB/IEHNS BeLLecTB, KOTOPble MOryT HapyllaTb HOPMasbHY0 (YHKLMIO r1no-
Tanamo-runodusapHo-tupeongHoi (TBA) ocn. OM3 npeactaBnsieT coboii 0606LWEHHYI0 MOAENb HA MO3BO-
HOYHbIX. OCHOBaHHYI0 Ha KOHCEPBATUBHbIX CTPYKTypax n yHKUun TBL ocu. [laHHbI TeCT BaXeH, MOCKOMbKY
mMeTamopo3 3eMHOBOAHbIX 06ecneynBaeT XOpPOLO W3YyYeHHbIN, 3aBUCKMbI/ OT LWMTOBUAHOW Xenesbl npo-
Liecc. KOTopbIil pearnpyeT Ha BeLecTBa, akTuBHble An1a ocn TB/l. 1 3TO eMHCTBEHHbIW CYLLEeCTBYOLLWIA TECT,
C NOMOLLbIO KOTOPOro 06HAPYXMNBAETCA akKTUBHOCTb B OTHOLLEHUW LLUTOBUAHON Xenesbl Y XXUBOTHbIX, NoABep-
ralwmnxcs Mopdo10rMyeckomy passuTmio.

2.2 O6bwwmii gm3aiiH onbiTa BKIOYaeT BO3gelicTBMe Ha cTtaguio 51 ronosactuka Xenopus Laovis mu-
HUMYM TpeXx pasnINyHbIX KOHLEHTpaLUuii UCMbITYEMOro BellecTBa W BOAbl ANS pa3BefeHus, UCnonb3yemoi B
KauecTBe KOHTpOns, B TeueHune 21 cyT. ina kaxAon o6paboTkm B UCMbITAHWUN AO/HKHO OblTb YeTbipe NoBTOP-
HOCTU. B Hayane ucnbiTaHUs KONNYECTBO INYMHOK cocTaBnseT 20 ronoBacTUKOB Ha UCNbITYeMblli pe3epByap
Ansa Bcex obpabaTtbiBaeMbix rpynn. KOHeUYHbIMW TOUKaMu HabNoAeHNIA ABNATCA ANVHA 3a4HUX KOHEYHOCTEN,
[ANTMHA OT KOHYMKa MopAbl f0 knoakn (SVL). ctagms pasButus, cbipas macca, rmcTonorus W1ToBUAHON Xxene-
3bl U eXeJHeBHble HabnaeHnsa no rméenu.

3 OnucaHne metoga

3.1 TecToBble BUAbI

Xenopus laevis 06bIYHO Ky/IbTUBMPYIOT B TA60PaTOPUsiX N0 BCEMY MUPY, W MX NIETKO MOSYUYNUTb OT KOM-
MEPUYECKMX NOCTABLLMKOB. PasMHOXEHME 3TOMO BUAA NIETKO UHAYLMPYETCS B TEUEHWE BCETO rofa UHbeKLuel
Ye/I0BEUYECKOr0 XOPUOHUYECKOro roHagoTponuHa (XMY). 1 nonyyeHHble NIMUUHKA MOXHO JIerKo Ky/bTUBMPO-
BaTb [0 TpeGyeMoil cTaauy pasBuUTHsi B GOJbLUUX KONMYECTBAX, MO3BOJISIOWMX NPOBOANTL UCMbITAHUSI KOH-
KPETHO Ha onpefefieHHol cTagun passutus. MpeanouTUTeNbHO, YTO6LI IMUMHKA, UCMONb3YEMbIE B TECTE,
6blNM NOMYYEHbI U3 B3POC/bIX 0CO6EN, KyNbTUBUPOBAHHBLIX BHYTPY naGopatopun. B kauecTBe anbTepHATUBSI,
XOTs1 3TO He SIBMSIETCA MPeAnouTUTE/NIbHON Npoueaypoil, siiua uam aMGprYOoHbI MOXHO TPaHCMopTUPOBaTh B
naéopatoputo, B KOTOPO/ NMPOBOAMTCS MUCMbITAHUE, W OpraHn3Mam AAeTCsi BO3MOXHOCTb akKIMmaTu3auuu;
[l0CTaBKa Ha IMUYMHOYHOMI CTaAnU AN UCMOMb30BaHUSA B UCMbITAHUM HELONYCTUMA.

N3paHue oduynansHoe
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3.2 O6opypoBaHue n matepuansl

[na npoBefeHNsA HaCTOALLEro UCMbITaHWA MCNOMb3YIOT Criedytoliee obopyfoBaHne N maTepuansb:

a) cuctema BO3feincTBus (CM. onucaHme Huxe);

6) CTeKNsSHHblE UM U3 HEPXABEILLEW CTasin akBapuyMbl (CM. HUXE);

B) pesepByapbl A/151 Ky/IbTUBMPOBaHWS;

r) YCTPOWCTBO perynauum Temnepartypbl (HanpvmMep, HarpeBaTenu U oxnagutenn, perynnpyemMble o
Temnepatypsbl (22 + 1) I);

0) TepMomeTp;

€) npenapoBanbHas nyna;

X) undpoBas kamepa c paspelleHneM He MeHee 4 meranvkcenel n MUKpOyHKUMEN:

1) BM3yanusumpyoliee LM poBoe NnporpaMmHoe obecneyeHue;

K) yawka MeTpn (Hanpumep. 100 x 15 MM) UK Kamepa M3 MPO3PayHOro MmaacTuka aHasiorMyHOro pas-
mepa;

N) aHanuTUYecKmne BeCbl C TOYHOCTLIO B3BELUNBAHNA A0 TPETbEro AeCATUYHOIO 3HaKa;

M) nNpubop AN M3MEPEHNsT PaCTBOPEHHOIO KMC0POaa,;

H) pH-meTp;

0) Npubop ANA N3MEPEHUS NHTEHCUBHOCTW CBeTa, CMOCO6HbIV N3MepPSATb B eANHULAX JTHOKC;

n) HeobxoamMmas fabopaTtopHas nocyaa v MHCTPYMEHTbI:

p) perynupyemble nunetkn (0T 10 go 5000 MKI) MM NOAXOAALLME NUNETKMN IKBUBANIEHTHBLIX 06BEMOB:

C) MCNbITYyeMOe XMMUYECKOEe BELLECTBO B KOIMYECTBAX, AOCTATOYHbLIX A/1 NPOBEAEHUS WCMbITaHUSA,
npeanoyTUTENbHO OAHON NapTuK;

T) aHanuTMyeckue npubopsbl, noaxogalime AN XMMUYECKOTO aHasmM3a WCMbITYEeMOro BelecTsa, Wm
KOHTPaKT Ha aHanMTnyeckoe obCnyxmusBaHue.

3.3 Xvmuyeckas KOHTPO/IMPYEMOCTb

OM3 ocHOBaHa Ha Au3aiiHe ¢ BO3AeiCTBMEM Yepes BoAy, B KOTOPOM UCMbITYyeMOe XMMUYeckoe BeLle-
CTBO BHOCUTCH B UCMbITyeMble KaMepbl Yepe3 NMPOTOYHYI cuctemy. OfHako A15 NPOTOYHbIX METOA0B MMEIDT-
CS OrpaHMyeHns B OTHOLLEHUN TUMOB XUMUYECKUX BELLECTB, KOTOPble MOTYT GbiTb UCMNbITaHbI, YTO oNpeaens-
eTcs ux husmko-xruMmmyeckrnmmn ceoiicteamu. CnegoBaTenibHO, Npexae Yem UCnob30BaTh JaHHbI NPOTOKON,
J0/MKHa 6bITb NOMyYeHa NcxoAHas MHopMmaLysa 0 XMMUYECKOM BELLECTBE, T. €. 0 BO3SMOXHOCTH UCMO/b30BaTh
HacCTOALMIA NPOTOKON A5 3TOr0 BellecTBa, AONOAHUTENbHas MHopmauma npusegeHa B [4]. MapameTpsbl,
yKasblBalolme Ha TO, YTO XMMUYecKoe BEeLLecTBO TPYAHO TECTMPOBATb B BOAHBLIX CUCTEMAXx, BKIOYAIOT: Bbl-
cokuin KoadphmumeHT pacnpegeneHns B cucteme oktaHon/soga (log Kow). Bbicokasi neTyyecTtb, CKIOHHOCTb
K rMApOan3y 1 CKNOHHOCTb K DOTONMN3Y B NabopaTopHbIX YCMOBUSAX OCBELLEHHOCTU. [lpyrue hakTopbl Takke
MOFYT UMETb OTHOLLEHWE K OnpeAeneHnio BO3MOXHOCTN NPOBEAEHUS UCTIbITaHUSA, U X ONPeAensoT B KaXAoM
KOHKpeTHOM cniy4ae. Ecnn nonHOLeHHOoe VCMbITaHne XMMUYeCKoro BelecTsa npy NCnonb30BaHn NPOTOYHOM
UCNbITYEMOI CUCTEMbI MPOBECTN HEBO3MOXHO, TO MOXET ObITb MCMO/Ib30BaHa CTaTMYeckass BoccTaHaB/MBae-
mas cuctema. Ecnv HM ogHy 13 cucTem He ygaeTcs NpPUCNoCco6UTb K UCMbITYEMOMY XMMUYECKOMY BELLLECTBY,
JaHHbI NPOTOKO/ HE WCMO/Ib3YIOT.

3.4 Cuctema Bo3gencTeus

34.1 MpoToyHas cucteMa pasBefeHUsi ABNSETCS NPeAnoYTUTENIbHOM, KOrga 3T0 BO3MOXHO, N0 CpaBHe-
HMIO CO CTaTUYECKOI BoCcCTaHaB/IMBaeMo cucteMoii. Ecnv pmanyeckne n/mnam xummyeckue cBoiicTea no6oro
MCMNbITYEMOr0 BeLLecTBa He NoAXoAAT 415 MPOTOYHOW CUCTEMbI pa3BefeHNst, TO UCNOb3YIOT a/lbTEPHATUBHYIO
cucTemy Bo3aeiicTBusA (Hanpumep, CTaTUCTMUYECKYH BOCCTaHaB/IMBAEMYH CUCTEMY). DNEMEHTbI CUCTEMBI, KO-
TOpble KOHTaKTMPYIOT C BOAON, AO/MKHbI ObiTb CAeNnaHbl U3 MaTepuasnos, BKIOYALWUX CTEK10, HepXaBelo-
Wyt ctanb nvnm TednoH'6. OgHaKo MOryT UCMO/b30BaTbCS MOAXOASLIME MAACTUKU, €CNIN He OKasbiBaloT
oTpULLATENILHOTO B/IMSIHUA Ha UCMbITaHWe. Pe3epByapbl, B KOTOPbIX BOCMPOU3BOAMUTCS BO3AENCTBME UCMbITY-
€MOro XMMMYecKoro BeLLecTBa, AO/HKHbl NPeACcTaBnAaTb COOOW CTEKNSHHbIe akBapuymbl WM akBapuyMmbl U3
HepXaBewLel cTann, OCHALLEHHbIE BOAO3a6OPHLIMM KOMOHKaMW, YTO CO34aeT NPUOAN3NTESbHBLIA 06beM
pesepsyapa oT 4,0 1o 10,0 N ¥ MUHUMANLHYIO TNy6uHy Boabl 0T 10 fo 15 cm. CucTema foxHa BKIoYaTb
BCE KOHLIEHTpauuy UCMbITYEMOro BellecTBa UM KOHTPOJb B YeTbipeX MOBTOPHOCTAX AN KaXAoin 06paboTku.
CKOpOCTb NOTOKa B KaXXA0M pe3epByape A0/KHA O6biTb MOCTOSIHHON C yYEeTOM NOAAEPXaHUS GMOMOTMYECKUX
YC/I0BUIA 1 BO3AEACTBUSI UCTIbITYEMOrO XMMUYECKOro BellecTsa (Hanpumep. 25 mn/MuH). Pe3sepByapbl Ansi 06-
paboTkn ycTaHaB/IMBaKOT MPOM3BO/IbHO B CUCTEME 3KCMO3MLMU TakMuM 06pa3oM, YTOObl CHU3WUTb BO3MOXHbIE
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NO3ULNOHHbIE 3EKTHI, BKOUAA He3HauuUTe bHble OTKIOHEHWS B TemnepaTtype, MHTEHCUBHOCTU cBeTa
n 1. 4. ObpabaTbiBaeMble pesepByapbl 4OMKHbI 6bITb CAyYaiHbiM 06pa3oM pacnpefenieHbl Ha Nno3uuun B cu-
CTeMe 3KCMO3NULMW C Lie/Tbio CHMXEHUS NOTeHLMasIbHbIX MO3ULMOHHbIX 3(EKTOB, BKIIOYAA HE3HAUYNTE bHbIE
OTK/IOHEHMA B TemnepaType, UHTEHCUBHOCTU cBeTa (OCBELLEHHOCTW) U T. 4. VICNoNb3yoT NIOMUHECLEHTHOE
ocBelleHve An1a obecneyvyeHns CBETOBOro Uukna 12 4 ceet :12 4 TeMHOTa Npu UHTEHCUBHOCTU B AnanasoHe
oT 600 go 2000 ntokc (MOMeH/M2) Ha NOBEPXHOCTW BoAbl. TemMnepaTtypa BoAbl NoAAepXrBaeTcs Ha YypoBHE
(22 + 1) 'C, 3HauyeHune pH HaxoauTcsa B guanasoHe oT 6,5 00 8.5, 1 KOHUEHTpauun pacTBOPEHHOro Kucaoposa
(PK) coctaBnsoT 6onee 3,5 mr/n (6onee 40 % HacbIWEeHUA BO34YyXOM) B KaXX40M UCNbITYEMOM pe3epByape.
Temnepatypy BoAbl. PH 1 KOHLEHTpaLuuio pacTBOPEHHOTO KUC/I0poJa U3MepslT MAHUMYM OAUH pas B Hefe-
Nll0: TeMmnepaTtypy nNpesnoyTuTesIbHO U3IMEePATb MOCTOSIHHO, MO MeHbLUEel Mepe B OfHOM UCMLITYEMOM COCyAe.
B npunoxeHun A npuseaeHbl 3KCNeprMeHTasIbHble YCNOBUSA, B KOTOPbIX BbIMNOMHAETCA NPOTOKON. Ana nony-
YeHWNa [OMOTHUTENbHON MHAOPMALMKN MO YyCTaHOBKE NMPOTOYHON U/MAW CTaTUCTUYECKO BOCCTaHaBMBaEeMOii
CUCTEMbl BO3AEWCTBUS MOXHO 06paTUTLCA K cTaHaapTy ASTM no npoBefeHW0 UCMbITaHUA NO OCTPOI TOK-
CUYHOCTU XMMUNYECKMX BELLLECTB Ha pblbax, MaKpo6ecno3BOHOUYHbIX 1 3eMHOBOAHBIX (5) 1 06LWMUM NpUHLMNam
npoBeAeHNA TOKCMKONOTMYECKNX UCMbITaHWi B BOAHOW cpege.

3.4.2 KauyecTBO BO/bl

Wcnonb3yetcsa nobas focTynHasa MecTHas Bofa (Hanpumep, poAHMKOBas Wau BOAOMPOBOAHAsSA, Npo-
dmnbTpoBaHHaA Yepes fpeBecHbIli Yrosb), obecneyvsalowas HopMasbHbIA POCT U pa3BUTUE FO10BACTUKOB X.
laevis. MocKonbKy Ka4eCTBO MECTHOW BOAbl MOXET CYLLECTBEHHO pa3nnyaTbCs OT OLHOrO palioHa K Apyromy,
TO MPOBOAAT aHaIN3 KayecTsa Bofbl, B YACTHOCTU, €CIN OTCYTCTBYIOT apXUBHbIE JaHHbIe O NPUroAHOCTU BOAbI
ANna KynbTuBMpoBaHusa Xenopus. Oco6oe BHMMaHWe obpalyaloT Ha To. 4ToObl BOAa He cojepxana meaw,
Xnopa u xopaMuHa, KoTopble SABASTCA TOKCUYHBbIMU ANS NATYLIEK U FON0BaCTUKOB. KpoMe TOro, pekomeH-
[yeTcsa aHanu3mpoBaTb BoAy Ha (hoHOBOe cofepxaHue dhTopuaa, nepxaopata v xnoparta (Mo60UHbIN NPOAYKT
Je3VHdeKyMn NMTbeBO BOAbI), MOCKO/bKY BCE 3TV aHUOHbI SABMAKTCA cybcTpartamu Ans TpaHcnopTepa noga
B LUMTOBUAHOW Xenese, U NOBbILIEHHbIA YPOBEHb KAXA0r0 13 3TUX aHMOHOB MOXET OKa3aTb B/MSHWE Ha pe-
3ynbTaTbl UCMbITAHWA. AHANN3 BbIMOHAIOT 40 HaYas1a NCMbITaHUS, U UCNbITyemas BoAa He [o/hKHa cofepxaTtb
yKasaHHbIX aHUOHOB.

3.4.3 KoHueHTpauus ogmaa B UCNbITYeMON Boae

[ns Toro 4tobbl WWUTOBUAHASA Xene3a Morna crHTe3npoBatb TH. NMUMHKM AO/MKHBI ObiTb 06ecneyeHbl
[OCTaTO4HbIM KONIMYECTBOM Woauaa yepes BOAY M MCTOYHUKM NUTaTeNbHbIX BelwecTs. B HacToswee Bpems
OTCYTCTBYIOT 3MMNUPUYECKN NPUHATHIE HOPMbl MUHUManbHbIX KOHUEHTpauuii ioanaa. OAHako npucyTcTBMe
noguaa MoxeT NOBAWATb HA peakuuio CUCTEMbI LMTOBUAHOW Xenesbl Ha akTUBHblEe BeLecTBa LUTOBUAHON
Xenesbl N. Kak N3BECTHO, MOAY/IMPOBAaTb UCXOAHYI akTUBHOCTb LUWTOBUAHON Xenesbl, BONPOC, KOTOpbI/ 3a-
CNyXuBaeT BHMMaHWA Npu MHTepnpeTauun pesynbTaTtoB rmcTonaTonormyeckoro nccnefoBaHns WUTOBUAHOMN
xenesbl. Takum ob6pasom, HeobxoAMMO NpPeAcTaBUTb M3MEPEHHble KOHLUEeHTpauuu inogupga B WCMNbITyemoi
BoJe. Ha ocHoBe MmerLwWwmxcs pe3ynbTaToB Ba/IMANPOBAHHbLIX UCCeL0BaHW NPOTOKO XOPOLLO «paboTaeT»
npu KoHueHTpauuu oguaa () B ncnbiTyeMoil Bofe B AnanasoHe ot 0,5 Ao 10 Mkr/n. B ngeanbHbIX YCNOBUSIX
MUHMMasIbHasA KOHUEeHTpauus oanaa B UCMbITyeMOW Boge fosmkHa cocTaenate 0.5 wmkr/n. Ecnu Bogy, vc-
Nosib3yeMyto B UCMbITaHWUUN, Pa3BoOAAT AEVNOHU3MPOBAHHON BOAOW, TO A06aBASIOT 04 B MUHMMAsbHOM KOH-
ueHTpaummn 0.5 mkr/n. B oTyeTe ykasbiBaloT /1060e [ONOMHUTENbHOE BHECEHMe ofa unu Apyrux conei B
UCMbITYEeMYI0 BOfY.

3.5 CopgepxaHue opraHu3moB

3.5.1 Yxoau KynbTuBMpPOBaHWe B3POC/bIX 0cobeit

Yxo4 1 KynbTUBMPOBaHWE B3POC/bIX 0CO6eil NPOBOAUTCA B COOTBETCTBUM CO CTaHAaPTHbIMU PYKOBOA-
ctBamu (5). u ana nonyyveHus 6onee Nofpo6HON MHOPMAL MM MOXHO 06paTUTLCS K PYKOBOACTBY A5 MO-
ctaHoBKM FETAX. B Takux cTaHAapTHbIX PYKOBOACTBaX MPUBOAATCA WHCTPYKUUWM A1 HaAfexaiero yxoga
N MeTOA0B KyNbTVBMPOBAHWSA, HO CTPOrOro Ux CO6M0AeHNA He TpebyeTca. [N CTUMYNSAUUU pasMHOXEHUS
B3pPOC/bIM caMkaM K camuam (8-5 nap) BBOAAT XOpWOHMYeckuii roHagoTponuH (XIY). Camkam u camuam
BBOAAT COOTBETCTBEHHO npumepHo 800-1000 EA n 600-800 EA XI'Y. pactBopeHHoro B 0.6-0.9 % domsno-
niorMyeckom pacTtsope. PassefieHvie camLoB 1 CaMOK NPOBOANTCS B 60/bLIOM pe3epByape, B NOKOe 1 cTatu-
Yeckux ycnoBusix Ana obecneveHus amnekcyca. Kaxaplii pesepsyap 418 KyNbTUBMPOBaHWA UMeET ABOIiHOe
[HO 13 HepXaBewLLei cTann nnn NIacTUKoBON CETKW, YTO NO3BOMAET AWYHbIM Knadkam onyckaTbCcs Ha AHO
pe3epsyapa. Jlarywku, kotopbiMm XY 6611 BBEAiEeH B KOHLE AHA. Kak Npasusio, OTk1aAbliBaloT 60/bLUYI0 YacTb
AL, K cepeuHe yTpa crefytollero AHa. focne nosiydyeHns AoCTaTo4HOro KoMyecTsa BblfeleHHbIX U OMnJlo-
[OTBOPEHHbIX ANUL,. B3POC/bIX 0CO6el yaanaioT U3 pesepsyapoB A8 pas3BefeHus.
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3.5.2 Yxoa v oT60p NMUYNHOK

3.5.2.1 Mocne u3BneyeHns B3POC/bIX 0COo6ell U3 pesepByapoB AN pas3BefeHus siiua cobupatT u
OLIeHVBAIOT UX XM3HECNOCOBHOCTb C UCNO/Ib30BAHNEM pPenpe3eHTaTVBHOIO KoMyecTsa aMOPMOHOB U3 BCEX
pesepByapoB 418 passefeHns. OTAeNbHble VKPUHKW C Hauny4ylwyM BHELWHUM Buaom (2-3 pekomeHpyeTcs
OLEHUTb Ha Ka4yecTBO HepecTa) cnefyeT COXPaHUTb, OCHOBbIBASACH Ha XU3HECNOCO6HOCTM 3MOBPUOHA 1 Hau-
YK [OCTATOYHOroO konmyecTBa (He meHee 1500) am6pnoHOB. Bce opraHun3mbl, MCMOMb3yeMble B UCMbITAHUN,
[OMKHbI UCXOAUTb OT OfHOro HepecTa (T. €. HEpPeCTbl He AO/KHbl CMewwnBaTbecs). AMOPUOHLI NEPEHOCAT B
60/bLLION NIOCKMIA NOTOK WM YallKy, U BCe BUAMMbIE MEpPTBble WK aHOMasbHble Aiua (cM. [6]) yaansaoT c
NMOMOLLbI0 1abopaTOpPHO MUNETKN UAW rNas3Holi nNuMneTkn. XXu3HecnocobHble aMOPUOHbI 13 KaXOoro u3 Tpex
HepecToB NEPEHOCAT B TPU OTAENbHbIX MHKY6aLUOHHbIX pe3epByapa. Yepes 4 cyT nocne noMeLleHns B UHKY-
6aLMoHHble pe3epByapbl BbIOUPAIOT NyYLLY0 UKPY, OCHOBbLIBASICb Ha XU3HECMOCOBHOCTY 1 pesynbTarax NHKY-
6auun. 1 nmeroLLeecs KoMYecTBO JIMYNHOK NEPEHOCAT B pe3epByap AN Ky/IbTUBUPOBaHUSA Npu Temneparype
(22 £ 1) °C. Kpome TOro, nomeLlatoT HEKOTOPOE KOMYECTBO AOMNOMHUTENbHbLIX IMYNHOK B AOMNOHUTE bHbIE
pe3epByapbl A1 BO3MOXHOW 3aMeHbl B C/llyyae, eCnu B pesepByape N5 Ky/bTUBUPOBAHNA MeeT MecTo rv-
6enb B TeueHve nepBoil Hegenu. Vicnonb3oBaHue Takoli NpoueAypbl obecneyvBaeT paBHOMEPHYIO NOTHOCTb
OpraHn3MOB 1 TEM CaMbIM CHWXaeT BapvabenbHOCTb B pa3BUTUM NOTOMCTBA OfHON UKpbl. Bce pesepsyapsl
AN KYNbTUBUMPOBAHUS eXeHEeBHO OuYMLaloT nepekaymsaHneM. B kavyecTBe mepbl NPefoCTOPOXHOCTU: BU-
HWNOBbIE UV HUTPWIOBbIE MepyYaTkn ABAAOTCA 6onee NPeAnoyvTUTENbHBIMU NO CPABHEHWIO C TATEKCHBbIMM
nepyaTkamu. MorméLINX NMMYNHOK eXeAHEBHO YAANSoT U UX 3amellaioT Ao6aBneHneM HOBbIX IMYNHOK A5
nogdepxaHvsa Mx NIOTHOCTU B TedyeHne nepBoil Hegenu. KopmaeHne NpoBoAAT He MeHee [iByX pa3 B CYTKU.

3.5.2.2 Mepep BO3AENCTBMEM MCMBITYEMOrO BELLECTBA r0/10BACTUKOB aAanTupyioT K YCNI0BUAM peasb-
HOW 3KCNO3ULMK, B TOM YKCae TUNY KOpMa, TeMnepaTtype, LUKy CBeT-TEMHOTA W KyNbTypasnbHOMi cpese. Takum
06pa3om, peKkoMeHAyeTCa UCMO/b30BaTb OfHY U Ty Xe BOAy AN18 Ky/NbTUBUPOBaHUSA/pasBefeHus nepes Bos-
JeicTBMEM ¥ BO Bpems Bo3genctensa. Ecnm gnsa nogaepxaHns ronosacTykos nepes BO34eincTBMeEM UCNbITye-
MOTO BelLecTBa UCMOJb3yeTca cTaTuyeckass CUCTEMA Ky/NIbTUBMPOBAHUSA, TO Ky/IbTypasibHY0 Cpefy NOMHOCTLI0
3aMeHSAT He MeHee ABYX pas B Hefen. CnefyeT nsberaTb CKY4EeHHOCTU, BbI3BAHHON BbICOKOW MIOTHOCTLIO
NMYNHOK Nepef BO3AeNCTBNEM, NOCKO/IbKY 3TO MOXET 3aMEeTHO MOBNATb HA pa3BuTMeE r0/I0BACTMKOB B NOC/e-
ayoweM vcnbiTaHuu. Takum 06pasom, NAOTHOCTb NPU KyNbTUBMPOBAHUM HE A0/DKHA NpeBbiaTb NPpUMEpPHO
yeTblpe ronoBacTvka Ha 1 nnTp KynbTypasibHOW cpefbl (cTaTuyeckas cuctema Bosgeiictans) nnum 10 ronosa-
CTUKOB Ha 1 MTP KyNbTypanbHON cpefpl (Hanpumep, nNpy cKOpocTu notoka 50 MA/MUH B cucTeme nepeg Bo3-
AelicTBUEM NN KyNbTUBUPOBaHMEM). B 3TUX yC/IOBUAX FO/I0BACTUKN pa3BUBAKOTCSA OT cTagumn 45/46 po ctaguu
51 B TeueHue 12 cyT. Penpe3eHTaTMBHOE KONNYECTBO rO/I0BACTMKOB U3 3TON MCXOAHONM NONYNALMMN eXefHEeBHO
ocmaTtpvBaloT A1 OonpefenieHns cTagun pasBuUTUA C Liefiblo YCTaHOBEHNUA NOAXOoAALeli BpEMEHHOW TOUKu
ANs Havyana Bo3gelicTBus. CnegyeT co6M04aTb OCTOPOXHOCTb, YTOObI MUHUMKU3UPOBATL CTPECC U TPaBMMU-
poBaHve rosioBacTMKOB, 0COBEHHO BO BPEMS MEPEHOCa, OUMNCTKMA akBapuyMOB U MaHUNynaunin ¢ TMYMHKaMK,
CnepyeT un3beratb CTPECCOBbIX YC/NOBUIA/AEACTBNIA. HANpUMep TPOMKUX U/MAWN COXPaHSALWMXCA OINTENbHO
3BYKOB, MOCTYKMBaHWUA MO akBapuymy, BUGpauuu B akBapuyme, NMOBbILEHHON akTUBHOCTM B nabopaTopun u
pe3kux M3MeHeHuit B OKpyxalLleli cpefe ([OCTYNHOCTW cBeTa, Temnepartypbl. pH. KOHUeHTpauun pacTBo-
PEHHOro KMcnopoga, CKOpoCTW NpoTekaHus BoAdbl U T. 4.) Ecnm ronosacTtukn He passuBaloTcsa A0 cTagum 51
B TeyeHne 17 cyT nocsie onnof0TBOPEHUS, TO BO3MOXHOW NPUYMHOIA 3TOr0 ABNSIETCA NOBbILEHHBIN CTpecc.

3.5.3 KynbTusuposaHue U KOpMAEHUE TNYUHOK

[onoBacTMkam ckapmnusatoT, Hanpumep. Sera Micron® (Sera GmbH. Heinsberg, NepmaHusa) Ha npo-
TSXXEHUW Bcero nepuoga nepepg Bosgeiicteuem (nocne Nieuwkoop n Faber (NF) ctagua 45/46) u B TeyeHue
BCEro nepuoja ucnblTaHus, cocTaBnsAoLwWwero 21 cyT. uay Apyroi KOpM C Takoi e xapakTepucTukoi B OueH-
ke TpaHcdopmaunn 3eMHOBOAHbIX. Pexum KOpMieHus B Nepuof nepej Bo3AencTBMeM TwartebHO KOppek-
TUPYIOT C y4eTOM NoTpebHOCTEl pa3BMBatOLLMXCS TON0BACTUKOB. TO eCTb He6O0/bLUME NOPLUM KOpMa AatoT
TOMBKO YTO BbINYNUBLLUMMCA TO/I0BACTUKAM HECKOIbKO pa3 B fieHb (He MeHee AByXx pas). Cnegyet nsberatb
N36bITOYHOTO f06aBEHNSA KOpMa A8 COXPAHEHMS KayecTBa BOAbl U NpeAynpexaeHns 3acopeHmns xabepHbIx
mNbTPOB YacTULAMU KOPMa M OT/IOXKEHWIA. Mo Mepe pocTa rosIoBacTKOB exeAHeBHble nopuum Sera Micron®
yBenuuusaloT npuMepHo Ao 30 Muaanrpamm Ha ocobb B CYTKW He3afosro [0 npoBefeHus ucnbitadns. Mpu
Ba/Mgaumn metoga 661710 NokasaHo, YTO MPOMBILLIEHHO JOCTYMHbIA KOPM A1 ronoBacTukos Sera Micron®,
KOTOPbIA NogaepXuBaeT HOpMasbHbIA pocT U pa3suTue X. laevis. npeactaBnsieT co6oli Mefkue TBepable Ya-
CTULbI. OCTaloLWMecs BO B3BELLEHHOM COCTOSIHUW B TOJILE BOAbl B TeYEHWe 4/IUTe/IbHOro nepuoia BpeMeHu
N nopnexalive NpoMbiBKE NOTOKOM. Takum obpasom, obuiee CyTOYHOe KO/MYeCcTBO KOpma pasfensoT Ha
HeboNblUMe NOPLMN 1 CKAPMIMBAKOT HE MEHee [BYX pa3 B fieHb. PeXxuM KOpMaeHus ¢ Ucnonb3oBaHuem Sera
Micron6' onucaH B Tabnuue 1. HopMbl KOPMAEHUS perucTpupytoT. Sera Micron® MOXHO CKapM/IMBaTb CyXUM
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WK B BUAE CTOKOBOrO pacTBopa, NPUroTOB/IEHHOIO HA BOAE, NpeAHa3HaYeHHON ANs pa3BegeHus. 3TOT CTOKO-
BbliA pacTBOpP rOTOBAT KX/l AeHb 1 XpaHAT nNpy Temnepatype 4 °C. Korga He UcnonbayeTcs.

Ta6nuya 1— PexuM KOPMIEHUS T0N10BACTMKOB X. laevis Ha NPUXU3HEHHON cTaanm OM3 8 NPOTOYHbIX YCIOBUSIX

Oyt vonemaks ™M Ry fakily oo/ oy
0-4 30
5-7 40
8-10 50
11-14 70
1521 80

3.6 XMMUYOCKMIA aHanm3

Mepepn NpoBeAeHNEM UCTIbITAHNS ONPeaenstoT CTabubHOCTb UCTLITYEMOTO BELLECTBA, UCMO/b3ys Me-
IOLLYIOCSI MHCDOPMALMI0 O Ero PacTBOPUMOCTMN, PA3/IOKEHNUN U NEeTyYecTu. [N XMMUYECKOTo aHaim3a oTou-
palT UCMbITyeMble PacTBOpbl U3 KaXA0ro napasiensHoro pesepsyapa ANls Kaxgol KOHLEHTpauuu B Hava-
ne vcnbitains (cyTkm 0) 1 exeHeneNbHO BO BPEMS UCTbITAHUA HE MeHee 4eTbipex 06pasuos. Kpome Toro,
peKkoMeHAyeTCsl OnpeaensTh KaKAYI MCMbITYEMYIO KOHLEHTPALUMIO B XO4e MOATOTOBKM CUCTEMbI, 40 Havana
MCMbITAHUS, YTO6bI NMPOBEPUTL (PYHKLIMOHUPOBAHNE CUCTEMbl. KpOMe TOro, peKoMeHyeTcsi aHann3nposaTh
CTOKOBble PAcTBOPbI A/151 TOTO, UTO6bLI UCK/IIOUNTL UX N3MEHEHWE, 0OCOBEHHO eCin 06bEM CTOKOBOTO PacTBo-
pa He o6ecrneyrBaeT AOCTATOYHOE KO/IMYECTBO XMMUYECKUX BELLECTB, YTO6bI OXBATUTb NPOAO/IKUTENBHOCTD
naaHoBOro nepvoga otéopa npo6. B ToM cryuae, ecny XUMUYECKUe BellecTBa HEeBO3MOXHO ONpeaenvTb B
HEKOTOPbIX UM BO BCEX KOHLEHTPALMSX, UCMO/b3YEMbIX B UCMbITAHUN, U3MEPSIOT KOHLLEHTPALMIO B CTOKOBbIX
pacTBopax U PermcTpMpyoT CKOPOCTb NOTOKA CUCTEMbI 4J151 MOC/eAYIOLEro pacyeta HOMUHAIbHON KOHLEH-
Tpauuu.

3.7 BHeceHMne ucnblTyeMblX BeLW,ecTs B CUCTEMY

MeToa, mcnonb3yemblii AN1S BHECEHUS UCMbITYEMOro BellecTsa B CUCTEMY, pas/iMyaeTcs B 3aBUCUMO-
CTU OT ero PU3NKO-XMMNYECKNX CBOICTB. BogopacTBopuMble coeMHEHNA PacTBOPSAIOT B &/IMKBOTHbIX NOPLU-
AX BOApl, UCMOMb3YEeMOl B UCMbITAHUW, B KOHLEHTPaLun, No3BONAIOLWEN BHOCUTb UCMbITYEMble BellecTBa B
Tpebyemoil nCnbITyeMOl KOHLEeHTpauuy B NpOTOUHYHO cucTeMy. XMMUYeckue BeLecTBa, KOTopble SABAAIOTCA
XUAKAMU NPU KOMHATHOW TemnepaType 1 Na0Xo pacTBOPSATCS B BOAE, BHOCAT B CMECU XUAKOCTb : XUIKWIA
pacTBopuTenb. XMMUYECKMe BelLecTsa, TBepAble NPy KOMHAaTHOI TemnepaType 1 cnabopacTBopuMble B BOJE,
BHOCAT C MOMOLLbI KOJIOHOYHOrO caTypaTopa co creknoBatoli [7]. MpegnoytuTenibHO MCMNO/b30BaTb UCMbI-
Tyemyio cuctemy 6e3 HocuTenel, OfHaKo pasNnyHble UCMbITyeMble XMMUYECKME BellecTBa byayT o6nagatb
pasnuyarwmmMmnca MUnNKo-xMMnM4eckMmMmn CBoMCTBaMu, Y4TO. CKOpee BCero, NoTpebyeT pas/IMuHbIX NOAX040B
K NOAroToBKE Befbl AN BO3LENCTBMA UCNbITyeMOro BellecTtsa. pegnoytuTensHo nsberatb NCNOb30BaHNe
pacTBopuTENER UNmn HocuTeNe No creayLmm NpUYNHaMm:

a) HekoTopble pacTBOpUTENN camy No cebe MOryT NPUMBECTU K MPOSB/IEHUIO TOKCUYHOCTU /MK Hexena-
Te/NbHbIX UIN HEOXUAHHbIX SHAOKPUHOMNOIMYECKUX peakumii;

6) ucnbiTyeMble XUMUYEeCKMe BellecTBa B KOHUEHTpauuax, NpesbillaoLmx X pacTBOpMMOCTb B BOAE
(4TO YacTo BO3HUKAET 3a CYeT NCNO/b30BaHNA pacTBOpUTENeit), MOTYT NMPUBECTU K HETOUYHOMY OnpeaeneHunto
3 PEKTUBHBIX KOHLEHTPALWIA;

B) MCNONMb30BaHWe pacTBOpWUTENeil B AONTOCPOYHbIX UCMbITAHUSAX MOXET NpMBECTU K 06pasoBaHuio
«BUOOTMYECKON NIEHKN», CBA3AHHOI C MUKPOGHOW aKTUBHOCTbH.

B kauecTBe nocnegHero cpeAcTsa ANs TPYAHbIX ANS UCMbITAHUSA BELLECTB MCMO/b3YyI0T pacTBOpUTE/b
(cM. [4)). uTO6bI BbIGPATL HaunyuULWniA MeTod. Bbl6op pacTBOpuTeNns onpeaenseTcs XMMUYeckumu cBoicTBa-
MW BellecTBa. PacTBopuTenu, KoTopble cunTarTca aPdEeKTUBHLIMW AN UCNbITAHNA HA TOKCMYHOCTb B BO-
[OHOI cpefe, BKOYAOT aueToH, 3TaHo/, MeTaHos, AuMeTundgopMmamMmng n TpuaTUNEHrMKonb. B cnyyae ecnu
MCnonb3yeTcsi pacTBOPUTENb-HOCUTENb, KOHLEHTpaLMn pacTBoputeneil [AO/MKHbI ObiTb HUXE HeneincTByo-
el KoHUeHTpauun npu noBTopHbIX Bo3aelicTeusax (NOEC); B ctaHgapte OOCP pekomeHayeTcs He 6onee
100 mkn/n; B HegaBHO ony6/1MKOBaHHOM 0630pe pekoOMeHAyeTCsA UCMO/b30BaTh TakMe HU3K1e KOHLeHTpauum
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pactBopuTeneli, kak 20 Mkn/n Bogbl Ana paseefaeHus [8]. ECnm Ucnonb3yoTcs HOCUTENN-PACTBOPUTENN, TO
CTaBAT COOTBETCTBYHLLME KOHTPO/IA Ha pacTBOpuTesb (YMcTasi BOAA) AONOSTHUTENBHO K KOHTPOO 6e3 pac-
TBOpUTENsA. ECnm HEeBO3MOXHO BHECTU UCMbITyEMOE BEeLLeCTBO C BOAOW 3a cYeT ero oM3uKo-XUMUYEeCKUX
CBOWCTB (HWU3KOl pacTBOPUMOCTU) UM OrPaHUYEHHO XUMUYECKON AOCTYMHOCTMW, TO €0 BHOCST C KOPMOM.
Bbina npoBegeHa npegsaputesibHas paboTta no oTpaboTke BO3AENCTBMA Yepe3 KOpM, O4HAKO 3TOT NyTb 06-
paboTkn 06bIYHO He ncnosb3yeTcs. Boibop MeToAa perucTpupyoT M aHaIMTUYeCcKn NoATBEPXAaloT.

3.8 BblIGOp MCMbITYEMbIX KOHLLEHTPaLuii

3.8.1 YcTaHOB/IEHNE BbICOKOW UCMbITYEMOW KOHLEHTpauuu

3.8.1.1 ina uenei [aHHOIO TecTa BbICOKYIO WCMbITYEMYH KOHLEHTpauuio yCcTaHasMBalT Ha OCHOBe
npefena pacTBOPUMOCTM UCNbITYEMOrO BELLECTBA: MAaKCUMasbHO MepeHocumoi KoHueHTpauun (MTC) ans
BbICOKOTOKCUYHBIX XMMUYECKMX BeLecTB: uau 100 mr/n. KoTopas ABNSeTCS camoli HU3KOM.

3.8.1.2 MTC onpegenseTca Kak camas BbICOKasA WUCMbITyeMas KOHLUEHTpauus XMMUYEeCcKoro BELLEeCTBa,
KoTopas nNpuBOAUT He MeHee yeM K 10% rubenn B oCTPOM onbiTe. Mcnonb3oBaHne Takoro nogxoga npegno-
naraet, YTo CYLLEeCTBYIOT aMNUPUYECKNe faHHble O TMbenn B OCTPOM OrbITe, HA OCHOBE KOTOPbIX MOXET 6bITb
ycTtaHoeneHa MTC. YctaHoBneHne MTC MOXeT 6bITb HETOUHBIM, W, Kak Npasuio, TpebyeTcs onpegeneHHoe
npodyeccroHabHOe 3ak/yeHre. HecMOTpsA Ha TO YTO UCMO/Ib30BaHWE PErPECCUOHHON MOAENN MOXET BObITh
Hanbonee TEXHWYECKN MPaBU/bHBIM MOAXOAOM AN ycTaHoB/eHUs MTC. npubnusmTtensHoe 3HaveHue MTC
MOXeT 6bITb NOSYYEHO MO UMEIOLLUMCS faHHbIM OCTPOrO OMbITa C UCMO/Ib30BaHNEM 3HAYEHUs, COCTaBALLLe-
ro 1/3 ot 3HaueHuns 1 C50 B ocTpOM onbiTe. OAHAKO MOTYT OTCYTCTBOBATL AaHHbIE N0 OCTPOW TOKCUUYHOCTU AN1A
KOHKPETHOro TeCTOBOrO BMAA, UCNOMb3yeMOro B UCnblTaHnn. Ecnn gaHHble No ocTpoi TOKCUYHOCTY A1 3TOro
BMAa OTCYTCTBYIOT, TO MOXHO nposecTu onpegenexdne LCS0 3a 96 4 Ha ronoBacTukax, KOTOpble UCMNO/b3YTCA
B MCMbITaHM Ha OM3 (T. e. HaxoAsATCA Ha OfHOI cTagmu). MNpu Heo6X0AMMOCTU, eCN UMEKTCA AaHHbIe No
APYrM BOAHbLIM opraHusMam (Hanpumep, 3Hadenus LC” ana pbi6 nan gpyrux 3eMHOBOAHbBIX), 3KCNepT MO-
XeT MCNO/b30BaThb 3TV JaHHble AN1A onpeAeneHns BEPOSATHOIO 3HauyeHns MTC ¢ NpYMeHeHneM MeXBUA0BOM
aKCTpanonALun.

3.8.1.3 B KauecTBe asibTepHaTVBbl, EC/IN 3TO XUMUYECKOE BELLECTBO HE ABMAETCA BbICOKOTOKCUYHLIM B
OCTPOM OnbITE M €ro pacTBOPUMOCTb cocTasnset 6onee 100 mr/n, To Toraa 3HaveHme 100 mr/n cnegyert pac-
cMaTpuBaTh B Ka4ecTBe CaMOil BbICOKOIN MCNbITyeMoil koHueHTpauun (HTC). NOCKOMbKY 3Ta KOHLEeHTpauus,
Kak npaBu/o, cunTaeTcs NPakTUYeCKN «HETOKCUYHOW».

3.8.1.4 HecmoTpsA Ha OTCYTCTBME PEKOMEHAOBAHHOIO NPOTOKO/A, MOTYT 6GbiTb MCMNOMb30BaHblI CTaTU-
Yeckne BOCCTaHOBUTE/bHbIE METOAbI B TEX C/yvasiX, Korga npoTo4vHble MeTo/bl ABMAAITCA HeAOoCTaTOYHbIMU
ansa poctmxkeHns MTC. Ecnm ncnonb3yloTca ctaTUYeckue BOCCTaHaB/MBaeMble MeTOfbl, TO JO/MKHA ObITb
[OKyMeHT/pOBaHa W ocTaBaTbCA B Npefenax kputepues aPeKTUBHOCTA CTabWUNbHOCTb XUMWUYECKOro Be-
LecTBa B UCMbITYEMON KOHLEHTpauumn. PekomeHayeTcs 24-4acoBoil nepuog BoccTaHoBneHus. Mepuog Boc-
cTaHoBneHus 6onee 72 4. Henpuemsaem. Kpome Toro, napameTpbl kayecTsa BOAbl (Hanpumep, cofepxaHue
pacTBopeHHoro kucnopoga (DO), Temnepatypa. pH v T. A.) AO/MKHbI U3MEPATLCA B KOHLIE KaXA0ro nepuoga
BOCCTAHOB/IEHWSI N HEMOCPEACTBEHHO Nepes BOCCTAaHOB/IEHNEM.

3.8.2 [nana3oH MCNbITYEMbIX KOHLEHTpaLNi

CylecTByeT HeOOXOAUMbI MUHUMYM, BK/TIOHAIOLWA TPY KOHLEHTPaLun UCNbITYemMoro BeljecTsa v Un-
CTYI0 BOAY B KayecTBe KOHTPONs (M KOHTPO/b Ha pacTBopuTesnb npu HeobxogumocTu). Camas BbiCOKas U
camasi HM3Kast KOHUeHTpauum JO/MKHbI pasnnyarbCst MUHUMYM MPUMEPHO Ha OAWH nopsfok. MakcuMansbHas
pasHuua mexay KoHueHTpaunsamu coctasnseT 0,1. a MuHumansHas — 0,33.

4 TlpoBefeHue ncnolTaHnd

4.1 Hayvaso u npoBefeHne ucnolTaHus

0-e CYTKM UCNbITAHNSA

4.1.1 Bo3geiicTBME HAYMHAIOT, KOrAa K MOMEHTY €ro Hayasna JOoCTaToO4YHOEe KOIMYEeCTBO rO/10BaCTHKOB B
CTOKOBOI nonynauuu AocTurno ctagum passutns 51 cornacHo Nieuwkoop n Faber [9] n KOTopble UMET BO3-
pact 17 cyT Wim MeHee nocne onioAoTBopeHns. [ns otbéopa TeCTOBbIX OpraHn3MOB OTOMpatoT 340POBbLIX 1
HOpMasibHbIX FO/I0BACTUKOB M3 CTOKOBOI NOMyNAUNY 1 06BbEAMHAIOT UX B O4HOM cocyfe, COAepXalleM cooT-
BETCTBYHOLLMI 06bEM BOAb! ANs pa3BegeHus. [ina onpefeneHus ctagum pasBuTus ro/ioBacTUKOB MO OTAE/b-
HOCTU U3BMEKAKT N3 pe3epByapa C 06beANHEHHbIMY FO/10BACTUKAMU C NMOMOLLbK HEBONbLIONK CEeTKU uUnn ceT-
yaToro unbTpa 1M NOMEeLLAlT B NPO3payHyto N3MepUTENbHYI0 kamepy (Hanpumep, Yalku MeTpn ¢ anameTpom
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100 mMm), cogepxallyo Body AN passefeHus. [na onpefeneHva ctaguv pasBuUTusa nNpegnoyvTutesnibHO He
MCMoNb30BaTh aHeCTe3no, OAHaKo B MPOTUBHOM C/lydae MOXHO NMPOBECTU UHAMBMAYaNbHOe 06e3601BaHne
rofloBacTMKOB C Mcnosib3oBaHmem 100 mr/n TpykanHa meTaHcynbgoHaTa (Hanpumep. MS-222), cooTBeTCTBY-
owmm obpasom 3abydepeHHoro 6rukap6oHaTom HaTpus (pH 7.0) nepef 06paboTkoii. Ecnv npumeHsieTcst aHe-
cTe3ns ¢ UCMob30BaHWeM, Hanpumep. MS-222. To He06X0AMMO NPOKOHCYNbTUPOBATLCS B COOTBETCTBYHOLLMX
ucnbiTateNbHbIX N1abopaTopusix No NOBOAY NPUMEHSEMOro Metofa v MHOpPMKUpoBaTb 06 3TOM B OTYeTe Mo
pesynbTataMm ucnbiTaHusa. C ronosacTukaMmu cnegyet obpalaTbCa OCTOPOXHO BO BPEMS MepemMeLleHns ans
CBefleHNs K MUHUMYMY CTpecca ¥ UX TpaBMUpPOBaHus.

4.1.2 CTtaansa pa3BuTUA rON0BaCTUKOB OMpefensieTcs C NOMOLLb0 GUHOKYNAPHOro Mukpockona. Ans
YMeHbLUEHUSI BapnabenbHOCTY B ONpeseneHNn KOHEYHOW CTafumn pasBuTusi, BaxHo, YTobbl onpegeneHne Bos-
pacTa nNpoBOAMIOCH C MakCMMasibHO BO3MOXHOI TOYHOCTbO. CornacHo [9]. OCHOBHbLIM MPU3HAKOM pa3BUTUA
opraHu3ma A1 otbopa rosioBacTMKoOB CO cTagvei pa3sutus 51 asnsetcs Mopdonorms 3afHNX KOHEUHOCTEN.
Mopdhonoruio 3afHNX KOHEYHOCTEN cnepyeT uccnenoBartb Nog MUKPOCKOMOM. HeCMOTpS Ha TO UTO ykasaHus
B (9) Nno onpeAenexHnio CTaAgun pasBuUTMA AO/MKHbI OblITb NPUHATHI BO BHYMaHWe Npu onpejeneHnn cragum
ro/I0BaCTUKOB, MOXHO HafeXHO onpeAenunTb CTaAnio C NCMO/b30BaHNEM WU3BECTHbIX MOPMONOTMYECKUX NPU-
3HakoB. Cnegytowas Tabnnua MoXeT 6bITb UCNOb30BaHa 415 YNPOLLEHUS 1 CTaHAapTu3auumn onpeaeneHums
CcTafuun pa3BUTUS B TEYEHWE BCEro UCMbITAHUS C UCNOMb30BaHNEM U3BECTHbIX MOPCHONOrMYECKUX NPU3HAKOB,
CBAA3aHHbIX C Pa3/IMYHbIMK CTAAMSAMU Pa3BUTUA, Moslaras, YTo pasBuUTHE NPOUCXOAUT HOPMA/IBHO.

Tab6nuua 2 — M3BecTHble MOpdhonorMyeckne NpusHaku Ans onpegeneHns ctaguii passutus cornacHo Nieuwkoop n
Faber

V13BECTHbIE MOPONOryecTe Cragvs passntus

MpusHaK 51 52 53 54 55 5 57 56 59 60 6l 62 63 64 65 66
3agHune KoOHe4YHoCTH X X X X X X X
MepegHne KOHEYHOCTU X X X X X
YepenHo-nuuesasa CTpykTypa X X X X
Mopdonorusi 060HATENBHOTO
HepBsa X X X
[OnunHa xBocTa X X X X
4.1.3 [na Hayana ucnbiTaHUs BCe rof10BacTUKM AO/MKHbI ObITb Ha cTagun 51. Hanbonee sapkum mopdo-

NOrn4ecknm nNnpmusHakom 3TOM CTagnn aBnsetca MOpCbO}'IOFVIH 3agHuX KOHEYHOCTEW, nokasaHHas Ha pucyHke 1.

PucyHok 1— Mopdoniorus 3agHux KoHeuHocTeli X. Laevis ronosacTtvka Ha ctagum 51
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4.1.4 Momumo oT6opa ronoBacTUKOB MO CTaAUN PasBUTUA MOXHO JOMNO/HUTENBHO UCMNOb30BaTh 0T60P
TEeCTOBbIX OpraHn3mMoB no pasmepy. C 37O Lenbio Ha cyTkn 0 U3mMepsAlT NoMHy AnnHy Tena (He SVL) gns
noArpynnsl B Bbi6opke npumepHo 20 NF ctagmmn 51 ronosacTvkos. [ocne pacueta cpefHeli NOoMHOWM AMNHBI
Tena gns 3ToN rpynnbl OPraHM3mMoB MOTYT GbITb YCTAHOBMEHbI MUHUMANbHBIA U MakCcUMasbHbli Npeaenbl Ans
NOJIHOW ANIMHBLI Tena TeCTOBbIX OPraHW3MOoB, C AOMYCKOM Avana3oHa cpefHero 3HaveHus = 3 Mm (cpefHue
3HayeHnsA guanasoHa MosIHON ANvHbI Tena oT 24.0 go 28.1 Mm ansa ctagum 51 ronosBacTukoB). TeM He MeHee
onpefenieHve crtagumn pasBuUTUA ABAAETCA OCHOBHbLIM MapamMeTpoM B onpefesieHnn NpurogHoCT! Kaxaoro Te-
CTOBOr0O OpraHMsMa K UCMbITaHuto. [0N10BacTUKOB C MakpOCKOMUYECKN BUAMMbIMU MOPOKaMu pasBuUTUa Uan
TpasBMamu 13 UCMbITAHUSA UCKIIOYaloT.

4.1.5 M0N0BaCTUKOB, KOTOPble OTBEYalT KpUTepuam Ans Tpebyemoilt B UCNbITaHUW CTafun pasButus,
onucaHHbIM Bbllle, cogepXaT B pesepByape C YACTON KynbTypasibHOl BOAON, Noka He 3aBepluaeTcs npouecc
onpegeneHvs ctaguv passutusa apyrux ocobeii. Mocne 3aBeplueHns onpegeneHuns cTagnm pasBuTa TMUNHOK
NPOV3BO/ILHO pacnpefensoT B UCTbITyeMble pe3epByapbl A5 BO3AENCTBUSA, NOKa Kaxablli pesepByap He Oy-
et cogepxatb 20 MUMHOK. 3aTeM Kaxkblii UCNbITYEMbI pe3epByap NPOBEPSOT HA Hanuue rosoBacTUKOB
C aHOMaJsIbHbIM BHELUHVUM BUAOM (Hanpumep, TpaBMbl, aHOMasibHOe niasartesibHoe nosefeHne n T. 4.). Fono-
BaCTMKOB C NOAOGHBIMU U APYTVMUN OTKTOHEHUAMW YAANAI0T U3 UCNbITYEMbIX Pe3epByapoB v 3aMeHSA0T BHOBb
BbIOPaHHbIMY TMYNHKaMW U3 pe3epByapa, B KOTOPOM 6bl/in 06beAUHEHbI IMYNHKN.

4.2 HabnwogeHus

4.2.1 ina nonyyeHus 6onee nofpo6HONR MHMOpMauun O npouedypax no 3aBepLUeHWI0 UCTbITaHUA 1
06paboTke rosIoBacTMKOB crnefyeT obpatutbes K PykoBoactBy O3CP no rmctonormm WUTOBUAHOM Xenesbl
3eMHOBOAHbIX [10].

7-e CYTKU UCNbITaHNSA

4.2.2 Ha 7-e CyTKM U3 KaXAO0ro UCNbITYeMOro pesepsyapa W3B/eKaloT NSATb NPOW3BOJSILHO BblOPaHHbIX
roI0BacTUKOB M3 KaxJoi MOBTOPHOCTM. MPOM3BO/IbHLIA XapakTep npoueaypbl o6ecneymBaeT BO3MOXHOCTb
Bbl6Opa NM060ro opraHn3ma B UCMbITAHWN C O4UHAKOBON BEPOATHOCTbIO. 3TO AOCTUraeTCa UCNONb30BaHNEM
nboro metoda paHAoMu3aunn, Ho TpebyeTcs, UTOObI KaXAbliA rofoBacTvK 6biTb yuyTeH. HeoTo6paHHbIX ro-
NI0BACTMKOB BO3BpAaLLaloT B UCXOAHbIV pe3epByap M ryMaHHO YCbINAAT ¢ ucnonb3oBaHuem 150-200 mr/n,
Hanpumep. MS-222, cooTBeTCTBYIOLMUM 06pa3om 3abydepeHHoro 6ukapboHaToM HaTpus A0 AOCTUXEHUSA
pH 7.0. MoABeprHyTbIX 3BTaHa3Uy ro/I0BACTUKOB MPOMbIBAIOT BOAOV M BbICYLUMBAIOT C NOC/EAYOLWMM onpeje-
NIeHneM Macchbl Tena c oKpyrieHnem Ao 6avxaiilero Lenoro yncna B MuaamrpaMmmax. JanHy 3agHux KoHeu-
HOCTeW, ANIMHY OT KOHYMKa MOPAbl [0 K/I0AKMN U CTaauio pa3BuTus (C NOMOLLbI0 BMHOKYIAPHOrO MUKpOCKoNa)
onpeaenanT 418 Kax4oro rosioBacTuka.

21-e CyTKN ucCNbITaHnA (OKOHYaHME UCnblTaHUA)

4.2.3 N0 0KOHYaHUK ucnbiTaHns (21 cyT) ocTaBLUMXCA FO/I0BACTUKOB YAAIAIOT U3 UCTbITYEMbIX pe3epBy-
apoB M ryMaHHO YCbINAAT, HanpuMep. 150-200 mr/n MS-222. cooTBeTCcTBYOWUM 06pa3om 3abydepeHHbIM
61kap6boHaTOM HaTPUSA, Kak ONMCaHO Bbllle. [0/10BACTUKOB NPOMbIBAIOT BOAON W BbICYLUMBAKOT C NOC/ieayto-
LWMM onpeAeneHnemM Macchl Tena ¢ OKPYreHueM A0 6mkaiero Lenoro 3HadeHns B muaaurpammax. Onpe-
AensT cTaguto passutus. SVL u ANnHy 3aHMX KOHEYHOCTEN Y Kaxaoro ronoBacTvka.

4.2.4 Bcex nNMUMHOK nomeLyalT B cukcatop [aBugcoHa Ha 48-72 4. B BUAE LefbHbIX 06pasLoB um
06pasL 0B C YCEYEHHbIMY TKAHSIMU TO/10BbI, COAEPXKALLMMU HUXKHIO YENCTb A1 TMCTONOTNYECKON OLEHKN.
Ana ructonaTtonornyecknx MccnefoBaHWin B 06LLel CNOXHOCTM OTOMPaloT NATb FO/I0BACTUKOB U3 KaXKoro
napassieNbHoro pesepsyapa. MockosbKy BbicOTa (POTMKYNSAPHLIX KIETOK 3aBUCUT OT cTaguun passutus (11),
TO Hanmbosee NOAXoAsAWMM METOAOM O0T6opa Npob ANA rTMCTOIOTMYECKOro aHannsa ABAseTcs Ncnosib3oBaHne
ocobeli COOTBETCTBYIOLLEN CTaANM pas3BUTUS, KOrga 3TO BO3MOXHO. 19 TOro YTo6bl BbiGpaTh ocobeli cooT-
BETCTBYIOLLEN CTaguu, y BCeX IMYMHOK BHavasle, elle A0 oTbopa u nocnegyouein obpabotkn ana céopa u
XpaHeHus AaHHbIX OnpefensiT CTaAnio passuTua. ATO HeO06XOAMMO, MOCKO/IbKY HOpMasibHble KonebaHus B
pasBuUTUM MOTYT MPUBECTU B pesy/nbTaTe K pas/IMyHOMY pacnpefenieHnto no ctajumn passuTus B KaxgoMm na-
pannensHOM pesepsyape.

4.2.5 TonoBacTnkn, 0To6paHHble A5 TMCTONATONIOTMYECKNX nccnegosannii (N = 5 u3 kaxAoin NOBTOPHO-
CTW). AO/IKHbI COOTBETCTBOBATbL CPefHEl CTaaun pasBuTUsA B KOHTpone (06beAnHEHHbIe MOBTOPHOCTH), Koraa
3TO BO3MOXHO. Ecnun umetotca napannesnbHble pesepsyapbl ¢ 60s1ee 4eM NATbI0 JIMYNHKAMU Ha COOTBETCTBY-
foLLein cTagum, To NPOU3BO/IBHO BbIGUPAIOT NATH JINHNHOK.

4.2.6 Ecnu nmeroTcst napasnsenbHble pe3epByapbl C MEHEE YEeM NSATLI0 IMYNHKAMU Ha COOTBETCTBYIOLLEN
cTagun pas3BuTUs, TO MPOM3BO/ILHO OTOMpaloT ocobeil co cneaytolein 6onee HU3KOW UK 6onee BbICOKOW
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cTagueil pasBuTus 4ns AOCTUXEHUS 06LLero pasmepa BblGOPKM U3 NSATU SIMYMHOK HA NOBTOPHOCTL. PelueHne
oTO6MpaTb AOMOSTHUTENbHBLIX IMHYUHOK CO creaylolleli 6onee HU3KOW nan 6onee BbICOKON CcTaguy pasBuUTUSA
npeanoyYTUTENIbHO NMPUHMMATL, OCHOBbIBAsChH Ha 06LLeli OLeHKe pacnpegeneHns no cTagusM KOHTPOJIbHbIX U
06paboTaHHbIX XMMUYECKAM BELLECTBOM F0/10BaCTMKOB. TO eCTb, ecnn 06paboTka XMMUYECKUM BELLECTBOM
SIBNAETCA NPUYUHON 3a[epXKU pa3BUTUSA, Torga oToMparoT AOMOMHUTENbHBIX JIMYUHOK CO criepyrllein 6onee
HU3KOW cTagun. B cBol ovepedb, ecnu 06paboTka XMMUYECKM BELLECTBOM CBsS3aHa C YCKOPEHMEM pa3Bu-
TUS. AOMONTHUTE/IbHbIE IMYUHKM OTBMpatoTCs co crefytoleil 6onee BbICOKOl cTagmu.

4.2.7 B cnyyasx cylecTBEeHHbIX U3MEHEHWI B pa3BMTMM TO/I0BACTMKOB B pe3y/ibTaTe BO34eicTBUs uc-
NbITYEMOr0 XMMWYECKOTO BeLLecTBa He MOXET OblTb HMKaKoro COBMELLeHUs CTaguu B rpynnax ¢ 06paboTkoii
XUMUYECKMM BELLECTBOM C PaCYETHOW KOHTPOJIbHOI cpeaHel cTagmneit passutus. TosIbKo B 3TUX C/yYasix Npo-
Lecc ot6opa A0/MKEH ObITb U3MEHEH COr/TaCHO CTaAun, OT/IMYalLLelica OT KOHTPOJIbHONM CpoAHeit cTaaun Ans
[OCTMXEHNS BbIOOPKM IMYMHOK COOTBETCTBYIOLLENA CTaanmn ANS MMCTONAToN0rMyYecKkoro aHamsa WuToBMaHoM
Xenesbl. Kpome Toro, ecnv ctagun He NoaAalTCs TOYHOMY OnpeAenieHunto (T. e. UMEeTCst aCUMHXPOHHOCTbL B
pasBuTUK), TO NPOM3BOJILHO OTGMPAIOT MO MATL 0/I0BACTUKOB N3 KaX0/ NMOBTOPHOCTU A1 TMCTO/IONMYECKOr0o
aHanusa. Cnepyert ykasaTb fornyeckoe obocHoBaHue otbopa NobbIX NMMYMHOK, KOTOpble HaX04ATCA Ha cTa-
AWM. He coBnagjatluell co cpefHeli cTaanei pasBnTUS B KOHTPOTE.

4.3 OnpepgeneHne 6UOMOTNYECKUX KOHEYHbBIX TOYEK

Bo Bpems 21-cyTo4yHOro nepvoja BO34EWCTBMA MPOBOAAT U3MEPEHME OCHOBHbIX KOHEYHbIX TOYEK Ha
7-e n 21-e cyTku, 0gHaKo He06X0AMMO MPOBOAUTL €XeAHEBHOE HAbIAEHME 3a UCNbITYEMbIMU OpraHM3mMamu.
B Ta6nmue 3 npuBefeH 0630p KOHEUYHbIX TOYEK U3MEPEHUIA N COOTBETCTBYHLLMX BPEMEHHbIX TOUEK HabNe-
Huii. Bonee nogpobHas MHopMaLmsa N0 TEXHUYECKUM MpoLeaypaM N3MepeHnst OCHOBHbIX KOHEYHbIX TOYeK 1
rMCTONOrMYecknx nccnenoBannii npeacrasneHa B [10].

Tabnunuya 3 — BpemeHHble TOUKM HABMOAEHNI 415 OCHOBHbIX KOHEYHbIX Touek B OM3

OCHOBHbIe KOHEeYHble TOUKU ExeaHeBHO 7-e cyTKn 21-e cyTKku
méens —
Craaua passutuns — —
[nvHa 3aHNX KOHEYHOCTe — —
[lnnHa oT KoHuUMKa MopAbl 40 KNoaku — —
Coipas macca Tena — _

Fvctonoruns U.lMTOBMAHOI?’I xenesbl J—

4.4 OCHOBHbIE KOHEYHbIE TOYKHU

4.4.1 Ctagna pa3BuTus, AMHA 3afHUX KOHeYHocTel. SVL 1 cbipas macca Tena ABAAITCA OCHOBHbIMM
KOHEeuYHbIMM Toukamn OM3, 1 Kaxgas U3 HUX KpaTko onmcaHa Huxe. [lononHuTenbHas TexHnyeckas nHopma-
umna ana céopa aTUX AaHHbIX UMEETCA B PEKOMEHAYEMbIX A151 UCNOJIb30BAHUSA NPUIOXEHHbLIX PYKOBOACTBAX,
BK/OYasA rnpoueaypbl KOMMbIOTEPHOTO aHausa.

4.4.2 Ctagus passutusa

Cragusa passutusa X. Laovis ronoBacT1KoB onpejensaerca ¢ UCnosib3oBaHneM KpuTepues onpeaeneHms
ctaguv no Nieuwkoop u Faber [9]. Pe3ynbTatbl onpegeneHva ctagum pasBuTus UCNoSb3yTca AN onpeje-
NIEHUA TOro, MPOUCXOAUT pa3BUTHNE C YCKOPEHWUEM, ACUHXPOHHO, C 3aAePXKOi N 6e3 nsMeHeHuii. YckopeHne
UKW 3afepxka pasBuTUS onpegensieTcs CpaBHEHUEM CpPefHell CTaAuv pasBUTUS B KOHTPO/ie M B rpynnax
ro/IoBacTMKOB C 06pabOTKOW MCMbITyeMbIM Bel,ecTBOM. Pa3BuTve onpepenserca Kak acCUHXpPOHHOe, Koraa
ncMblTaHHbIE TKaHW He UMEeT YPOACTB UM aHOMasnuii, HO OTHOCHUTE/IbHOE pacnpejefieHne BO BpeEMEHN MOp-
dhoreHesa nam pasBuUTUSA pasIMYHbIX TKAHen HapyLlaeTcs y 0HOro rofoBacTuka.

4.4.3 AnvuHa 3aHUX KOHEYHOCTeW

JnddepeHumpoBka 1 pocT 3afHUX KOHEYHOCTE HaXoAATCA NOA KOHTPO/IEM FOPMOHOB LUTOBUAHON Xe-
ne3bl 1 ABNAIOTCA OCHOBHBLIMU MoOKasaTeNnsAMn pasBuTUSA, KOTOpPbIE paHee UCMOoNb30BaIUCL A/18 onpejenieHns
cTagun pa3sutusa. PassBuTue 3afHUX KOHEYHOCTEl MCNOoMb3yeTcs B onpefesieHnn cTaguv passBuTA B BUAeE
KayeCTBEHHOr0O MokasaTtens, HO B fJaHHOM CTaHAapTe OHO MPUHMMAETCS B BUAE KOSIMYECTBEHHOW KOHEYHOWA
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TOYkKM. Takum 06pasom, AIMHA 3aHNX KOHEYHOCTEWN N3MepsieTCA B KAYECTBE KOHEYHON TOUYKM A5 BbISBNIEHUS
B/IVSHMSA UCNbITYEMOr0 BELLeCTBa Ha OCb LUUTOBUAHON Xenesbl (PUCYHOK 2). Ana eAnHoobpasus AnvHa 3a-
JHNX KOHEeYHOCTeli n3MepseTcs Ha N1eBol 3afHeil KoHeYHoCTU. [nnHa 3afHNX KOHEYHOCTEeWN OLeHUBaeTCs Ha
7-e 1 21-e cyTKu UCnbITaHWi. Ha 7-e cyTkn usmepeHue A/vHbl 3aHel KOHEYHOCTM OCYyLLEeCTBAAETCSA NPOCTO,
Kak nokasaHo Ha pucyHke 2. OfHakKo n3MepeHue AMHbI 33 HNX KOHEYHOCTEW Ha 21-e CYTKM OCNOXHAETCS U3-
3a nosiBAeHNsA N3rmbos B KOHEYHOCTU. Taknm 06pa3oMm, N3MepeHne ANHbI 3aJHNX KOHEYHOCTEW Ha 21-e CyTku
HauMHaIT OT CTEHKM Tena W NPoLOJ/HKAT MO CpefHel NMMHUN KOHEYHOCTU Yyepes Nobble YrnoBble U3rn6bl.
M3meHeHus B gnnHe 3afiHNX KOHEYHOCTEN Ha 7-e CyTKW, AaXe eCnun OHW He oBHapyXwuBalTca Ha 21-e cyTku,
No-NpexHeMy CUMTalOTCA 3HAYMMbIMU 4718 NOTEHLUMaNbHON CNOCOGHOCTM UCMBITYEMOrO BelecTBa OkasbiBaTb
B/IMSIHWE Ha LWMTOBUAHYIO Xenesy. Vi3amepeHue AnnHbl NPOBOAAT No undpoBbiM hoTorpadmnsm ¢ Mcnosib3osa-
HWEeM NporpaMMHOro obecneyeHns Ana aHannsa n3obpaxeHni, kak onvcaHo B [10].
4.4.4 [OnunHa Tena u cbipasd macca Tena
4441 OnpegfeneHve AnHbl Tena oT KOHYMKa MopAbl A0 knoaku (SVL) (PMCYHOK 2) 1 Cbipoii macchl

BK/IIOYEHO B NPOTOKO/ UCNbITAHUS A5 OLEHKN BO3MOXHbIX MOCNEACTBUIA BANAHWSA UCMbITYEMbIX BELLECTB Ha
CKOpPOCTb pOCTa r0/I0BACTUKOB B CPABHEHWN C KOHTPOJIbHOW rpynnoii, U OHW MOryT 6biTb WCMOMb30BaHbl B
BbISIB/IEHUU 06LLEeli TOKCMUYHOCTY UCMbITYEMOro BellecTBa. MOCKObKY yaaneHue npuauniiein Bogsl npu onpe-
[eNleHnn Maccbl Tena MOXeT Bbl3BaTb Y r0/10BACTUKOB CTPECC Y MOXET MPUBECTU K MOBPEXAEHUIO KOXU, TO
3TN U3MEepeHns BbINOHAIOT Ha 7-e CyTKU B Apyroli noArpynne B obuieil BbIGOpKe ronoBacTUKOB, a Ansa BCex
OCTasIbHbIX FO/I0BACTMKOB MPU 3aBepLUEeHUN ncnbiTaHus (21-e cyTku). [ns eamHoo6pasvs UCMONb3YOT BUA,
yepena B KayecTBe KayAaslbHOro orpaHNyeHuns npu n3mepeHun.

OnuHa
3asHei
KOHeY-
AnuHa Tena HOCTU

PrcyHok 2 — (A) Tunbl n3amepeHuns gnavHbel Tena u (B) nsmepeHns gnuHbl 3agHeli KOHEYHOCTN
Ansa ronosacTtukoB X. Laevis [1]

4442 [nnHa oT koHuYMKa Mopgabl A0 knoaku (SVL) ucnonb3lyercs AN OLEHKN pocTa roioBacTuka, kak
nokasaHo Ha pUCYHKe 2.

4,45 TwcTonornsa WMUTOBUAHONM Xenesbl

HecmoTps Ha To uTO CTagus pasBUTUA U AJSIMHA 3afHE KOHEeYHOCTU ABNSATCH BaKHbIMU KOHEYHbIMU
TOYKaMmn NS OLEHKN U3MEHEHM A B MeTamopdo3e, CBA3aHHbIX C BO3AeNCTBMEM MCMbITYEMOrO BeLLecTBa, 3a-
JepXka passBuTus cama no cebe He MOXET CUMTATbCA AUArHOCTMYECKMM NokasaTeneM oTpuuaTelbHOro BO3-
OelicTBUS CNbITYEeMOro XMMUYEeCKOro BeLL,eCTBa Ha WMTOBUAHYIO Xenesy. HekoTopble n3MeHeHUs MoryT 6bITb
06HapyXeHbl TO/IbKO C MOMOLLbIO 06bIYHOrO MMCTONOMMYECKOro aHanusa. [JuarHocTuyeckne Kputepun BKO-
yalT runepTpoduio/aTtponio WUTOBUAHOW Xenesbl, rmnepTpodnio PoNNNKyNSPHbIX KNeTOK, runepnaasuio
hONMKYNAPHBIX KNETOK 1 B KaYeCcTBe AOMO/THUTE/bHbIX KAUeCTBEHHbIX KpUTEPUEB PONTMKYNAPHYIO MONOCTb,
KONNONAHOE COCTOsIHME U BbICOTY/popMy honnmkynapHeix knetok. CnegyeT npeAcTaBuTb knaccudukauunio
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TSKECTW m3MeHeHwuli (4 knacca). VIHcopmauua o nonyvyeHun n o6pabotke obpasLoB A8 TMCTONOTMYECKOTO
aHanv3a n NS BbINO/NHEHUS TUCTOMIOTMYECKUX aHaIn30B 06pasLoB TkaHu npusedeHa B [10]. Jlabopatopusam,
BbIMOJIHALWMM aHann3 Brnepsble, HEOOXOAMMO NPOKOHCYbTUPOBATLCA C OMbITHBIMK NaTosioroaHaToMamMm ¢
Lenblo 06y4YeHus [0 NPOBeLEHNS TMCTONOTMYECKOro aHanm3a u OLEeHKN WUTOBUAHON xenesbl. SBHble U 3Ha-
YMTE/NbHbIE U3MEHEHNS OCHOBHbIX KOHEYHbIX TOYEK, YKa3blBaloLlLe Ha YyCKOpeHne Uam aCUHXPOHHOCTL pasBu-
TUSA. MOTYT UCKMOUYNTb HEOOXOANMOCTb B BbINOIHEHNW TMCTONATO/IONMYECKOro aHann3a WMTOBUAHON Xenesbl.
Tem He MeHee OTCYTCTBUE BblpaXeHHbIX MOP(ONOrMYECKUX N3MEHEHWIA NN NPU3HAKOB 3a4EPXKN PasBUTUS
C/TYXXWUT OCHOBaHWEM /1 NMPOBEAEHUSA TMCTOIOTMYECKNX aHa/IU30B.

4.4.6 Tnubenob

Bce ucnbiTyemble pesepByapbl eXeAHEBHO OCMATPUBAIOT Ha Hannyne MepTBbIX FON0BACTUKOB W perv-
CTPUPYIOT HOMEP Kaxoro pesepsyapa. PernctpupyloT gary, KOHLEHTpaLuio 1 Homep pesepsyapa, rae nvena
MecTO rnbesnb ronoBacTuKoB. MNpu o6HapyXXeHUn MepTBbIX 0co6elt NX yAansT N3 UCNbITYeMOoro pesepsyapa.
wbenb, npesbiwatolian 10 %. MOXET yka3biBaTb HA HENOAXOAALLME YC/IOBUS UCNbITaHWI 1 TOKCMYeckme ad-
(heKTbl UCTILITYEMOTO XMMUYECKOr0 BelllecTsa.

4.4.7 LononHUTeNbHble HabnaeHUs

PernctpupytoT cnyyan aHoManbHOro nNoBefeHUs U XOpOoLLO BUAMMbIX YPOACTB pasBUTUA 1 NoBpexae-
HWI1 Yy roNnoBacTMKOB. PernctpupytoT aaty, KOHLEHTpaLuio 1 HoMep pe3epByapa, rge 0TMEYEHO aHOMaslbHoe
nosefieHvie, BUAVMbIE YPOACTBA PA3BUTUA UM NOBPEXAEHUA. HopMasibHOe NoBefeHNe XxapakTepusyeTcs Ha-
XOXAEHNEM ro/10BaCcTUKOB BO B3BELLIEHHOM COCTOSIHMMW B TO/ILLE BO/blI C XBOCTOM, MOAHATHLIM HaZ, ro/I0BHOM Ya-
CTbl0. PerynsipHbiM pUTMUYHBLIM GMEHMEM XBOCTOBOIO NiaBHWUKA, NEPUOSMYECKMM BCMIIbITUEM, LUEBENIEHNEM
XabepHON KPbILWKN 1 Ha/IMYMEM peakuun Ha pasgpaxutenn. AHomanbHoe nosefeHvie yfeT BkYaTb Takne
npu3Haky, Kak nnasaHue no NOBEPXHOCTU, HAXOXAeHVe Ha [iHe pe3epByapa, nnasBaHue B NepeBepHyTOM Wn
HEOo6bIYHOM MOM0XEHWMN, OTCYTCTBME BCM/ILITUA U peakuuy Ha pasapaxuTtenn. Kpome Toro, cneflyet peructpu-
poBaTb 60/bLUY0 pa3HuLly B NOTPe6eHUN Kopma Y rofioBacTKoB, OTHOCALLMXCA K pasnyHbiM 06paboTkam.
Buavmble ypoAcTBa 1 Nnatoniormyeckme noBpexaeHns MoryT BkIloYaTb Mopdonornyeckue aHomanumn (Hanpu-
mep. fedopmauyio KOHeYHOCTel), remopparnyeckne ovarn, 6aktepuanbHbie v rprbKoBble MHAEKLUN, 3TO
ecnn HasBaTb TO/IbKO HEKOTOPble U3 HUX. Takue nokasatenn ABAATCA KayeCTBEHHbIMU, W Habnwgaemble
npy3Haku cnegyeTt COMOCTaBUTb C MOXOXUMU KAVMHUYECKUMU MPpU3HaKamMmn, CBUAETENbCTBYOLWUMY O 3a6oe-
Bavium/cTpecce, ¥ CpaBHUTb C KOHTPONbHbIMU XWBOTHbIMW. ECNy BO3HMKHOBEHWE WK YacToTa MOSBAEHUS
naToNorMyecknx NPU3HaKkoB Bbille B 06paboTaHHbIX pe3epByapax, YeM B KOHTPOJIbHbIX, TO UX crefyeT pac-
LleHMBaTb KakK BblpaXKeHHble NPU3HAKN MPOSIBAIEHUS TOKCUMUYHOCTU UCNbITYEMOrO BeLLeCcTBa.

5 [laHHbIe 1 OTYET O NpoBeAEeHUN UCTNbITaHUA

5.1 C60p fgaHHbIX

5.1.1 Bce gaHHble cobnpaloT € NCNOIb30BAHNEM 3/TEKTPOHHBIX WM PYYHbIX CUCTEM, KOTOpPblE COOTBET-
CTBYHOT Hagnexauleli nabopatopHoii npaktuke (GLP). Pe3ynbTaTbl CCNef0BaHNs AOKHbI BKOYATL!

5.1.1.1 VcnbITyemoe BeLLecTBo:

- XapakTepucTuka MCnbiTyeMOro BellecTBa: hr3nKO-XuMuyeckue cBONCTBa, MHopmaumsa o ctabusnb-
HOCTU 1 CNOCOBHOCTU K 6MONOrMYECKOMY PasfioxXeHuIo.

- Xumnueckas MHopmaumsa 1 AaHHble: MeToA U YacToTa NPUroTOB/EHMSA pa3BefeHuid. VHdopmauums
06 MCMbITYEMOM XMMUYECKOM BeLlecTBe BKI4YaeT hakTMyeckue n HOMUHasbHbIE KOHLEHTpauMm WUChbiTye-
MOrO BeLLecTBa, a B HEKOTOPbIX Cryyasax — NPOAYKTOB pas/ioXeHWUs UCMbITYeMOro BelecTBa, Kak 3To cooT-
BETCTBYET cuTyauuu. MoryT noTpe6oBaTtbCsi pe3y/ibTaTbl XUMUYECKUX U3MEPEHMIA AN1A CTOKOBbLIX PacTBOPOB, a
TakKxe AN1s UCMbITYEMbIX PacTBOPOB.

- PacTtBoputens (ecnm ato He BOAA): 060CHOBaHME BbibOpa pacTBOpPUTENS U XapakTepucTuka pacTBo-
puTens (CBOWCTBa, MCNO/Ib3yeMast KOHLeHTpaLus).

5.1.1.2 Ycnosua ucnblTaHus:

- Pabouve 3anuncu: OHNM COCTOAT U3 ONMUCaHWUA HABMIOAEHWA, KacarLWwnXcs PYHKLNOHNPOBAHUS CUCTEMBI
MCMNbITAHNS U NOALEPXUBAOLLENA cpelibl N MHpaCcTPYKTypbl. CTaHAApPTHLIE 3anucK BKIKYAOT: Temnepartypy
oKpyXatolleli cpefbl, TemnepaTypy, Npu KOTOpPOW MPOBOAUIOCH UCMbITaHWE, CBETOBOI Mepuoj, COCTOsHME
KPUTMYECKNX KOMMOHEHTOB CUCTEMbI BO3AENCTBUSA (HanpMMep, HacOChl, CHETUUKM LWKNIOB, AAB/IEHNE), CKO-
poCTb MOTOKA, YPOBEHb BOAbI, MU3MEHEHME ByTbiNeli CO CTOKOBLIMW pacTBOpamu 1 3anucu no rpaduky KopMm-
neHus. O6wue nokasaTenu KayecTBa BoAbl BKIOYaloT B cebs: pH. cogepxaHme pacTBOPEHHOro kucnopoga
(DO), npoBOAUMOCTb, 06K 04, LLEeNOYHOCTb U XKECTKOCT.
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- OTKNOHEHUS OT UCMONb3YEMOro METOAA UCNbITaHUA: 3Ta MHopMaLus Ao/HKHA BKIOYaTb obble cBe-
[eHNA NN XpOHO0rMYeckoe onncaHve OTKNOHEHWI OT NPOTOKOMA UCMNbITaHUS.

5.1.1.3 PesynbTarsl

- Buonoruueckne HabnlAEHNA 1 JaHHbIE: K HAM OTHOCATCH eXeAHEeBHble HabnaeHns no rméenu, notpe-
611eHMI0 KOpMa, aHOMa/TbHOMY M/1aBaTe/lbHOMY NOBEAEHUIO, aAuHamMuUK, notepe pasHOBECUS, ypoacTBam passu-
TVSA. NATONOTNYECKUM NOBPEXAEHUAM U T. . HabnogeHnsa v gaHHble, cobpaHHble yepes onpegeneHHble NHTep-
BaU/lbl BK/OYAIOT: CTaAWM PasBUTUSA, LIUHY 3aHUX KOHEYHOCTEW, AIMHY OT HO3ApEl A0 KNoaku 1 CbipyH Maccy.

- Craructuyeckne Metofbl aHannsa n 060CHOBaHMe UCMOJb3yeMbIX METOMO0B; pe3ysbTaThbl cTaTucTuye-
CKOro aHasim3a npeAnoyTUTeIbHO NPMBOAATCA B TabANYHOWR dhopme.

- Pe3ynbTaTbl TMCTONOMMYECKNX NCCNEL0BAHUIA: K HAM OTHOCATCA U3/T0XKEHHbIE B XPOHOI0TMYECKOM No-
psfKe onucaHns MopdosiorMn, a Takxe BbIBOAbI MO Ki1accuuKkauum cTeneHy TAXeCTU 1 YacToTe naTtosorun-
YeCKMNX U3MEHEeHWI, KakK yka3aHo B pyKOBOASALLLEM AOKYMEHTE MO rmcTonaTonornm.

- Oco6ble 3aMmevaHns: 3T HabMAEHNSA [OMKHbI BKIOYATb U3/T0XEHHbIE B XPOHONOTMYECKOM Nopsiake
onucaHus uccnefosaHvs, He nonagawLine B BbllLEONUCaHHbIE KaTeropuu.

5.1.1.4 MpepcTaBneHve pesynbTaToB NCMbITaHWIA

B npunoxeHun b npmBogsATca aneKkTPOHHbIe Tabnuubl 4N5 exeAHeBHOro cbopa AaHHbIX, KOTopble MOryT
MCMoNb30BaTbLCA B KAYECTBE PYKOBOACTBA /15 BBOAA HE0O6PaboTaHHbIX faHHbIX U A1 pacyeTa CBOAHbLIX CTa-
TUCTNYECKNX JaHHbIX. Kpome Toro, NpuBoAATCA Tabnvupbl ANA perncTpaumn nosyvyaemMblX AaHHbIX, YA0OHble
AN 0606LWeHNs CBOAHbIX AaHHbIX MO KOHEYHbIM ToukaM. OTYeTHble Tabnuubl A8 TMCTONOrMYECKNX OLEHOK
npuBefeHbl B npunoxeHnu b.

5.2 Kputepuun kayecTtsa 1 I'IpMeMl'IeMOCTVI/,D,OCTOBepHOCTVI ncnblTaHnA

Kak npaBuno, rpy6ble OTKNOHEHWS OT MPOTOKOMA WUCMbITaHUI NMPUBOAAT K NOSTYUYEHUIO AAHHBIX, HENPU-
rofHbIX /1S UHTEpnpeTauum Wi oTYeTHOCTU. TakuM 06pa3oM, B kauecTBe PyKOBOACTBA Gbiny paspaboTaHsi
npvBeAeHHbIe B TabnnLe 4 KpUTEPUU /151 ONPefesNieHnsl KauecTBa MUCMbITaHusi, 06LLeli XapakTepUCcTUKN KOH-
TPO/IbHbIX OPraHM3MOB.

Tabnuya 4 — Kputepun kauectsa anss OM3

Kputepuit fonycTumblie npeaens

MoppepxuBaetcs He 6onee 20 % CV (BapuabenbHOCTb U3MepsiemMoli

Vicnbryemasi KoHLEHTpaLus WCMbITYEMOI KOHLEHTPaLMK) Ha 21 CyT UCTIbITaHWi

'mbesb B KOHTPO/TbHbIX He 60nee 10 % — rnbesnb B /11060 13 NOBTOPHOCTEN B KOHTPOJILHOI rpyrne
rpynnax He [0/mKHa NpeBbILLaTh 2 rofI0BaCcTVKOB

MyHUMasIbHaA cpeaHss cTa-
LM pa3BUTUA B KOHTpOse 57
B KOHL|E VCMbITaHWs

Pasmax faHHbIX Mo onpegene-
HUIO CTaAUN Pa3BUTUSA B KOH-
TPONbHOV rpynne

10 1 90-4 NPOLEHTW/BHBIN pasmax AaHHbIX MO ONpeaeneHnio CTaaum paseuTus
He JO/MKEH OT/MyaTbea 6onee Yem Ha 4 ctagun

PacTBOpEHHbIN Kucnopos, He meHee 40 % HacbILLEeHUs BO3yXOM*

3HayeHve pH fO/MKHO NoadepxuBaTbcs B npefesnax
pH 6.5-8,5. Pa3Hunua mexay nosTopHocTAMM/
Mexay obpaboTkammn He fomkHa npe.biwaTs 0.5

Temnepatypa (22 +1) C — pasHuua Mexay noBTopHOCTAMA.'

Temneparypa 0/l Mexdy 06paboTkamMm He JO/KHa MpeBbIwaTh 0.5 C

VicribiTyemasi KOHLeHTpaums

6€e3 NPosIBEHNS SBHOM He meHee 2
TOKCMYHOCT
[MosTOpHOCTM He 60ee 2 NOBTOPHOCTEN B UCTIbITAHUN MOXET ObITb HAPYLLEHO

Ecnm npuMeHsieTcsl pacTBOpUTE/Ib-HOCUTESb, TO AO/DKHBI GbITh
1CMOMb30BaHbl KOHTPO/Tb HA PACTBOPUTESb W YNCTbIN KOHTPOSIb
C BOAOI 1 pesynbTaTbl NpeAcTaB/eHsbl

Ocobble ycnosus
1CMO/b30BaHNSt PacTBOPUTESS
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OkoH4YaHue Tabnuuybl 4

Kputepnit fonycTumble npejensi

CTaTMcTMHecK) 3HaUMMbIe Pas/MHNs MEX[y KOHTPONIEM Ha PACTBOPUTESL U BOAON,
CMO/b3yemoii B Ka4ecTBe KOHTPO/S, PacCMaTpUBaKOTCs 0CO60.
JononHuTenbHasi MHGOpMaLWIs MprBeaeHa fasiee

Ocobble ycroBus
1CMo/b30BaHS| PacTBOpUTESIS

Pel'lpeSEHTaTI/IBHbIVI XUMUYECKWIA aHaIM3 cnepnyet npeacrtasnATb
[0 1 nocsie BOCCTaHOB/1EHUA

YpoBHM amMuaKka criefyeT U3MepsiTb HenocpeacTBeHHo
nepen BOCCTaHOB/IEHNEM

CnieuyiasibHble ycnoBus
NS CTaTUCTAYECKON
BOCCTaHaB/IMBAEMOW CUCTEMbI

Bce nokasarenn Kavectsa Bofbl, MPYBEAEHHbIE
B Tabnumue A.1 npunoxeHus A. cnefyet namepsitb
HernocpeACTBEHHO nepes, BOCCTaHOB/IEHVEM

Mepuof BOCCTaHOBMEHMA HE [O/MKEH MPeBbILLAaTL 72y

COOTBETCTBYHOLLMIA rpadivk KOpMIEHUS
(50 % cyTouHoro nuvweBoro pauvoHa Sera Micron ©)

AspaLyis BoAbl MOXET NOAAEPXMBATLCS C MOMOLLBI0 6ap60TepoB. PeKoMeHAYeTCs YCTaHOBUTL 6apGoTepbl Ha
YPOBHSIX, HE CO3AAIOLLIVIX U3GbITOUHBIV CTPECC [/151 FO/I0BACTVIKOB

5.3 locTOBEPHOCTb UCMbITAHUA

Cnepytolive TpeboBaHWA AO/MKHbI GbITb BbINOMHEHbI, YTOGbI CUMTATb UCNbITAHUE NPUEeMIEMbIM/AOCTO-
BEPHbIM.

[locToBepHbI pe3ynbTar aKCNepumeHTa B UCMbITaHUW, ONpeAensemblli Kak oTpuuaTenbHbIii pesynbTar B
OTHOLUEHUN aKTUBHOCTU LLMTOBUAHON Xenesbl:

1) ana nw6oi onpefeneHHon 06paboTkM, BKIKOYAA KOHTPO/b, MMbenb fomkHa 6biTb He 6onee 10 %.
[ns no6oi onpefeneHHON NOBTOPHOCTU rMGeNb He J0/KHA MpeBbiwaTh rMbenb Tpex rofoBacTUKoB, B Npo-
TUBHOM C/ly4ae MOBTOPHOCTW HapyLIaloTCS;

2) pns aHanusa NpeacTaBsioT He MeHee [ABYX YPOBHel 06pabGoToK CO BCEMU YETbIPbMSI HEHapYyLLEH-
HbIMW NMOBTOPHOCTAMMU;

3) AnA aHanu3a NpeacTaB/IsSAlOT HE MeHee ABYX YPOBHeli 06paboTok 6e3 NposBNEHUSA 06Leil TOKCUY-
HOCTW.

[locToBepHbI pe3ynbTaT aKCNepuMeHTa B UCNbITaHUW, OnpeaenseMblii Kak NONoOXWUTENbHbIA pesynbTart
B OTHOLLUEHWMW aKTUBHOCTY LLUTOBUAHOW Xenesbl:

MOXEeT UMeTb MecTo rnéenb He 6osiee ABYX roN0BaCTUKOB / MOBTOPHOCTbL B KOHTPOJILHOI rpynne.

5.4 Cxema o60cHOBaHusA nopsgaka nposegeHns OM3

5.4.1 Pa3pa6oTaHa cxeMa 060cHOBaHuA nopsgka nposefeHns OM3. 4To6bl NOMOYL B MOCTAHOBKE U
UHTepnpeTauumn pesynbTaTtoB 6MOM0rMYeckoro aHannsa (CM. pucyHok 3). B faHHOW cxemMe B OCHOBHOM oLe-
HMBAIOTCA KOHEYHbIE TOUKM, CPean KOTOpbIX 0CO60€e 3HaYeHve yaenseTca Takum nokasaTensaMm, Kak yCKopeH-
HOoe pa3BuTWe, aCUHXPOHHOe pa3BuTWe W pesynbTaTbl TMCTONOTMN WUTOBUAHOW, B TO BPEMSA Kak 3ajepxka
passBuTusA, 4MHa OT KOHYMKa MOpAbl 40 K/10aKU U Cbipasi Macca Tefna npefcTasisaioT napameTpbl, KoTopble
NoTeHUNasbHO MOTYT Hax04UTbCA MOA BANSHMEM 06LLeli TOKCUYHOCTU, U UX OLeHKa MMeeT MeHbllee 3Ha-
YeHue.

5.4.2 YckopeHHoe pa3Butue (onpegensietcs no ctaguu passutusa. SVL v HLL).

5421 3BeCTHO, YTO YCKOPEHHOe pa3BuTWe onocpefoBaHo addpekTamu, CBA3aHHbIMU C FOpMOHaMU
LMTOBMAHO Xenesbl. 3TO MOryT 6bITh adhdhekTbl nepudeprnyecknx TKaHel, Takne Kak NpsmMoe B3aumogeii-
CTBVE C peLenTopoM ropmMoHa LWWTOBUAHON Xenesbl (Hanpumep, ¢ T4), unn apdekTbl, KOTOpble U3MEHSIOT
YPOBHU LMPKYVPYIOLLEro ropMoHa LWMTOBUAHO Xenesbl. B nto6om crnyyae 370 cuMtaeTcs 4OCTATOYHbIM [0-
KasaTenbCTBOM, YTOObI NMoKa3aTb, YTO XMMUYECKOE BELLLECTBO OKa3blBAET aKTUBHOE B/IMSHWE HA LUTOBUAHYIO
Xenesy. YCKOpeHHoe pa3BuUTUE OLeHNBaeTca OAHUM U3 ABYX Crefylolnx MeToaos. B nepsom onpegensertca
o6Wan cTagua pasBMTUSA C MOMOLLLID CTaHAApPTU3NPOBAHHOrO noaxoaa, onucaHHoro Nieuwkoop n Faber [9].
Bo BTOpOM KONMYECTBEHHO ONpPeAensoT cneuudurnyeckme Mopgonorniyeckne npusHaku, Hanpumep, AnHy 3a-
[HUX KOHEYHOCTel Ha 7-e 1 21-e cyTKW, KOTOpble HENOCPEeLCTBEHHO CBA3aHbl C arOHUCTUYECKM BO3AENCTBUEM
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Ha peuenTop ropMoHa LWWUTOBUAHON Xenesbl. ECNM NpoucxogaT CTaTUCTUUYECKU 3HAYMMbIE U3MEHEHUSA B
Pas3BUTUN WN A/IMHE 3aAHUX KOHEYHOCTEl, TO UCMbITaH/e NoKas3biBaeT, UTO XMMMUYeckoe BelecTBO OKasblBa-
€T aKTVBHOE B/IMSIHWE Ha LWMTOBUAHYIO Xenesy.

PucyHok 3 — Cxema 060cHOBaHMs nopsigka nposegeHns OM3

MpumevyaHue — [lpoBeAeHVie TVICTONOMMYECKVX UCCIEA0BaHNSI MOXET 6bITb TPDEGOBAHMEM HEKOTOPbIX pery-
JINPYIOLLMX OPraHoB, HECMOTPS! HA UMEIOLLMECS! CYLLECTBEHHbIE Pa3nnumsl, MPOSIBNSIOLLMECS B YCKOPEHHOM 1 aCMHXPOH-
HOM pPasBUTUN. DKCTIEPUMEHTATOPY, BbINOMHSIIOLLEMY JAHHOE UCTIbITaHVe, PEKOMEHAYETCS MPOKOHCY/bTUPOBATLCS B COOT-
BETCTBYIOLLYX OpraHax 0 NpoBefeHye MCMbITaHNs, YTo6bl Onpese/uTh TpeGyeMble KOHEUHbIe TOUKN.

B.4.2.2 OueHka TeCTOBbIX OPraHM3MOB Ha Ha/M4ne YCKOPEHHOIO PasBUTUA B CPABHEHUW C KOHTPOIbHO
nonynsumeii 0CHOBbIBAETCA Ha pe3ynbTaTax CTaTUCTUYECKOro aHasn3a, BbIMOSIHEHHOTO ANA Crefylowmux ye-
TbIpeX KOHEYHbIX TOYEK:

- ANVHa 3afHel KOHeYHOCTU (HopMupoBaHHas SVL) Ha 7-e CYyTKu UCMbITaHus;

- ANVHa 3afiHei KoHeyHocTu (HopmupoBaHHas SVL) Ha 21-e CyTKu UCNbITaHUs;

- cTagus pasBuUTUS Ha 7-e CYTKU UCMbITaHUA:

- CTagus pasBuUTUA Ha 21-e CyTKM UCMbITaHUS.

5.4.2.3 Ctatuctuyecknin aHanns no AnvHe 3afHeli KOHEYHOCTM BbINOJIHAKT Ha OCHOBE AaHHbIX U3Me-
peHVs ANNHbI NeBOI 3aAHe KOHeYHOCTU. [lnnHa 3a4Hel KOHEYHOCTM HOPMasIM3yeTCs Kak OTHOLIEHWE A/TUHBI
3a/iHeil KOHEYHOCTY K ANIVIHE OT KOHYMKa MOpZbl 40 K10akn y oTAeNbHOl ocobun. 3aTemM CpaBHUBAIOTCA Cpej-
HYe HOpPMasIM30BaHHblE 3HAYEHUA AN Kax4oN KOHUeHTpauun. Ha yckopeHHoe pasBuTue 6yAeT ykasbiBaTb
CTaTUCTUYECKN 3HAYVMMOE YBeNnyeHne cpefHei ANvHbl 3afHeli KOHeYHOCTU (HOPMasIM30BaHHOW K A/inHe oT
KOHUYMKa MOpAbl 40 KNoaku) B rpynne, 06paboTaHHON UCMbITYEMbIM BELLECTBOM, MO CPABHEHWIO C KOHTPO/b-
HOI rpynnoii Ha 7-e H/unan 21-e CyTKn NCMbITaHns (CM. NpuioxeHne B).

5.4.2.4 CTatucTMyeckuii aHann3 gaHHblX NO CTa4uW pPa3BUTUA BbINOHAKT, OCHOBbLIBAsCb Ha onpeaene-
HUM CTaAnmn pasBUTUA B COOTBETCTBUM C MOPAPOIOTMYECKUMU KpuTepuamu, onncadHsiMu Nieuwkoop n Faber [9].
YckopeHHoe pasButue ngeHTuduumnpyeTcs, Korga pesynbTartbl MHOrOhakTOpHOro aHainsa CBUAETebCTBYIOT
0 [OCTOBEPHOM HanmMumu 6ofiee BbICOKOW CTafuu pa3BuTUS B rpynne, 06paboTaHHON XMMUYEecKMM Belle-
CTBOM, MO CPaBHEHWIO C KOHTPOJILHOW TPYNMoi Ha 7-e u/unn 21-e CyTkn UCMbITAHUSA.

5.4.2.5 B meToge ucnbitaHnii OM3 gocTOBEPHOE M3MEHEHUe NI060I 13 YeTbipex KOHEYHbIX TouYekK, yKa-
3aHHbIX Bblle, cYUTAeTCsA AOCTATOUYHbIM, YTOObI cAenaTb NOMoOXUTENIbHOE 3akioveHne 06 YCKOPeHHOM pas-
BUTUK. TO €CTb A5 CTATUCTUYECKN 3HAUMMOTO BVSHUA HA A/IUHY 3aHEel KOHEYHOCTW B onNpeaeneHHol Bpe-
MEHHOI ToUke He TpebyeTcsa Hanuumsa AokasaTenbCTB JOCTOBEPHOro BIMSAHWA Ha A/INHY 3aHeil KOHEYHOCTH B
[pYro BpeMeHHO ToYKe AN 4OCTOBEPHOTO B/IMSIHUA Ha CTaMI0 Pa3BUTUA Ha 3Ty BPEMEHHYIO TOuKy. B cBoto
ouvepefb, ANA CTATUCTUYECKN 3HAYMMOTO BAIMSIHWUA HA CTAAWI0 Pa3BUTUSA B ONpefesieHHON BpeMeHHO! Touke
He TpebyeTcsa Aoka3aTenbCTB AOCTOBEPHOrO BANAHWS Ha CTaAMI0 pasBUTUA B APYrO BPEMEHHON Touke unn
[lOCTOBEPHOr0 BANAHUSA Ha ANVHY 3aiHEe KOHEYHOCTU Ha 3Ty BPeMEHHY0 ToUKy. OHaKo 3Ha4YMMOCTb foKas3a-
TENbCTB AJ/151 YCKOPEHHOTO PasBUTUS MOBLILIAETCS, €C/IN AO0CTOBEPHbIV 3dpchekT obHapyxunBaeTcs Ans 6onee
4YeM OfHOI KOHEYHOIN TOUKM.
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5.4.3 ACVHXpPOHHOE pa3BuTUe (OnpeensieTcs c NOMOLLbI0 KpUTEpPMEB OnNpeaeneHns ctagumn passuTus).

5.4.3.1 ACUHXPOHHOE pas3BMTVE XapakTepu3yeTcsi HapylleHWeM OTHOCUTENIbHOro BpemeHu Mopdore-
He3a unn pasBUTUA PasfiMyHbIX TKaHel y ofHOro rosoeacTvka. Hecnoco6HOCTb YeTKO onpefenunTb CTafuio
pasBuTUS OpraHM3ma ¢ NoMOoLL b Habopa MOpPdOIOrMYEeCcKNX KOHEUYHbIX TOYEK, KOTOPbIE paccMaTpuBaroTCs B
KayecTBe CTaHAapPTHbIX AN onpeAeneHHol CTaaun, NokasbiBaeT, YTO TKaHW Pa3BMBAOTCS aCMHXPOHHO Yyepes
mMeTaMopdh03. ACUHXPOHHOE pasBMTWE ABMSETCA MokasaTenemM akTMUBHOCTU UCMbITyeMOro BeLecTBa B OTHO-
LIEeHNN LWNTOBUAHOW Xenesbl. EAVNHCTBEHHBIN M3BECTHbIN K HACTOSILLEMY BPEMEHW MEXAHW3M, Bbl3blBatOLLNIA
acMHXpPOHHOEe pa3BuTUe, onocpeayeTcs Yepes BO3feicTBME XMMUYECKNX BELECTB Ha nepudepunyeckoe aei-
CTBVE TOPMOHOB LLMTOBUAHOM xenesbl n/nnm Mmetabonn3m ropMoHOB LLIUTOBUAHON Xenesbl B pa3BrBaloLLMXCS
TKaHsX, Kak aTo HabngaeTca ¢ uHrnbuTopamu fenognHassbl.

5.4.3.2 OueHKa TeCToBbIX OPraHn3mMOoB Ha HasiMyme aCUHXPOHHOIO Pa3BUTUA MO CPaBHEHWIO C KOHTPO/1b-
HOI monynaunein oCHOBbIBAETCA Ha 06LLeil MOpdONOrnYeckoi oLeHKe TeCTOBbIX OPraHM3MOoB Ha 7-e uunm
21-e CyTKM UCMbITAHWA.

5.4.3.3 OnucaHne HopMasibHOTO pa3BuUTMA Xcnopus Laevis cornacHo kputepusam Niouwkoop n Faber [9]
[aeT OCHOBY UAeHTUMLMpOBaTb NocnefoBaTe bHbI NOPAA0K HOPMaIbHOTO PeMOAENMPOBaHUS TKaHW. Tep-
MVH «@CWHXPOHHOE pas3BuTMe» crneuntnyeckn OTHOCUTCS K OTKIOHEHUSAM B 06Leli mopdhonorum passmTus y
rofloBacTMKOB, 3aTPYAHSAOLWUM NPOBEAEHNE OKOHYATE/IbHOMO ONpeAesieHns cTaaun pasBuTus B COOTBETCTBUM
¢ kputepuamu Nieuwkoop n Faber [9]. nOTOMY UYTO OCHOBHble UCMOMb3yeMble MOPIONOrMYEeCcKMe NpU3Haku
XapakTepHbl AN pasHblX CTaguii passuTus.

5.4.3.4 K TepMUHY «acCWHXPOHHOE pa3BUTME» OTHOCATCA TOJIbKO C/llyvyau, KOTOpble CBUAETENbCTBYIOT
06 OTK/IOHEHUSIX B PEMOAENNPOBAHUN ONpefeNneHHbIX TKaHeli OTHOCMTEIbHO PEMOAENMPOBAHNSA ApYTUX TKa-
Heli. HekoTopble knaccuyeckme eHOTMMbI BKAOYAKOT 3a4epXKy Wan OTCYTCTBME NOSABMEHUS nepefHei Ko-
HEYHOCTW. HECMOTPSA Ha HOPMa/lbHOe WM YCKOPEHHOEe pas3BuTMe 3a[HWNX KOHEYHOCTEeW 1 TKaHel xBocTa, unn
npexaeBpeMeHHY0 pe3op6umio xabp 0THOCUTENbHO cTaguyn MopdhoreHesa 3afHuUX KOHeYHocTel 1 pe3op6-
Lumn xBocTa. KOHKPETHOro rofoBacTuka OTHOCAT K 0COOM C aCUHXPOHHbLIM Pa3BUTMEM, €C/IM €r0 HEBO3MOXHO
OTHECTU K OnpejesieHHOoW cTaguu, NOCKO/IbKY ero pasBuThe He COOTBETCTBYeT GO/bLUVHCTBY W3 OCHOBHbIX
KpUTEpueB, UCMONb3yeMbIX AN onpedeneHus ctaguu pas3sutnsa no Niewkoop u Faber (9]. unn ecnn ectb
ype3mepHas 3afepxka WM yCKOpeHne OfHOW UM HECKOSIbKMX OCHOBHbIX 0COGEHHOCTE (Hanpumep, XBOCT
MOSIHOCTbIO pe3opbupyeTcs, HO NepefHne KOHEYHOCTW He NOABUAMCH). Takas OueHKka HOCWUT KauyeCTBEHHbIN
Xapaktep, 1 cnegyeT U3yunTb MOJHbIA HABOP OPMEHTMPOBOYHLIX KpUTEpPHEB, nepeuncneHHbix Nieuwkoop n
Faber [9]. OgHako HeobsA3aTeIbHO perncTpupoBaTth cTaTyc pasBUTUA MO Pas/IMYHbIM OPUEHTUPOBOYHBLIM NPU-
3HaKaMm y obcnegyembix ocobeli. Ocobu, onpefeneHHble Kak 0co61 C aCUHXPOHHbLIM PasBUTUEM, He noanexar
onpegeneHunto ctagum passutusa no Nieuwkoop u Faber (9).

5.4.3.5 Takvm 06pa3om, rnasHbIM KpUTEPUEM 4151 YCTAHOBIEHNS @aHOMaIbHOrO MOPHOIOrNYeCcKoro pas-
BUTWSA B BUAE «ACWHXPOHHOrO pasBuTUA», ABNAETCA TO. YTO HapyLllaeTcs OTHOCUTENbHOE Bpems pemogenu-
poBaHus 1 mopdoreHesa TkaHew, Torga kak Mopoaorus 3aTpoHyThbiX TKaHel ABNsSeTCA HopManbHON. OfgHUM
13 NPMMEPOB TOJIKOBAHNSA BblpaXeHHbIX MOPKOIOTMYECKUX aHOMAaNWiA IBNAeTCA 3aMeA/IeHHbIli MmopdoreHes
3alHUX KOHEYHOCTel OTHOCUTE/IbHO PasBUTUA APYTUX TKaHeil, COOTBETCTBYIOLMIA KPUTEPUID «ACUHXPOHHO-
ro pasBuTusA», TOrAa kak ciydyawv, nokasbiBalolme OTCYyTCTBME 33[HUX KOHEYHOCTEN, Hannyne aHoMasbHbIX
nanbLuesB (Hanpumep 3KTPOAAKTUANSA. NOAUAAKTUANSA) UAK APYTUX BblpaXEHHbIX YPOACTB KOHEUHOCTEN He cne-
[yeT paccmaTpuBaTh B KAYECTBE «ACUHXPOHHOIO PasBUTUSI».

5.4.3.6 B JaHHOM KOHTEKCTE OCHOBHble MOPPONOrnyeckne NpU3HaKku, KOTopble AO/MKHbI ObiTb OLEHEHbI
[ONs XapakTepucTuKn npoTekaHns metamopdosa, AO/KHbI BKIHOYaTb MOpPOreHes 3aHMX KOHeYHOCTe, Mop-
dhoreHe3 nepefHUX KOHEYHOCTEM, NOSIB/IEHNE NepeaHNX KOHeYHoCTel, cTaanto pe3opbunmn xsocTta (0C06eHHO
pe3op6LMI0 XBOCTOBOrO NaaBHMKa) 1 MOPOOrMi0 TONOBHOTO yyacTka (Hanpumep, pasmep xabp u ctaguio
pe3opbumn xabp, MOPdIOIOTUI0 HIKHEN YelCTU, MeKenes ANBEPTUKYT).

5.4.3.7 B 3aBMCMMOCTM OT crocoba BO3AENCTBUSA UCMbITYEMOrO BELLECTBA MOTYT BO3HUKHYTb LUMPOKO
pasnuyatowmeca mopdonornyeckne eHoTvnbl. HekoTopble knaccnyeckme eHOTUMbI BKAKYAKOT B ceba 3a-
JepXKy NOSBIEHNSA UM OTCYTCTBME NepefHeil KOHeYHOCTW, HECMOTPSA Ha HopMasibHOe MM YCKOpeHHoe pas-
BUTUE 3aHUX KOHEYHOCTEN N TKAHU XBOCTA, NPEXAEBPEMEHHYH pPe30p6bLmio Xabp OTHOCUTENLHO peMoaenu-
poBaHWA 3afHeil KOHeYHOCTU 1 XBOCTA.

5.4.4 Twctonatonorusa

5441 Ecnn xumuyeckoe BeLecTBO He Bbi3biBaeT BbICOKON 06LLeli TOKCMYHOCTH, HE YCKOPSeT pasBu-
TUS WU HEe NPUBOAMWT K aCUHXPOHHOMY pa3BUTUWIO, TO UCCNefyeTCs TMCcTonaTonornsa WUTOBUAHON Xenesbl ¢
nomoLybto [10]. OTcTaBaHne B pasBuUTAMW, NPU OTCYTCTBUM TOKCUYHOCTW, ABNSETCSA BECKAM JOKa3aTe/IbCTBOM
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aHTUTUPEOUAHOM aKTUBHOCTM UCMbITYEMOrO BellecTBa, HO onpefeneHne cTtagun pasBuTUS ABASETCH Me-
Hee YyBCTBUTE/IbHbIM U MeHee LEeHHbIM B ANarHoCTUYECKOM OTHOLUEHUW, YeM FMCTONaToNOrMYecknini aHa-
N3 WUTOBUAHON Xene3bl. C y4eToM 3TOro 06CTOATENbCTBA NPOBEEHNE TMCTONaTON0rM4Yeckoro ncecnepo-
BaHWA LWMTOBWUAHOW Xenesbl B AAaHHOM c/lyyae Heo6xoAuMo. BosgeicTBue Ha rucTonoruio LWUTOBUAHON
Xesesbl IeMOHCTPUPYETCA B OTCYTCTBUE B/IMAHUA Ha pa3sutue. Ecnv nusmeHeHus B ructonaTosiorum wmTo-
BUAHOI Xene3bl UMeT MecTo, TO XMMUYEeCKoe BeLeCcTBO CUMTaeTCa akTUBHbIM ANS WUTOBUAHON Xenesbl.
Ecnu 3agepxka B pasButum OTCYTCTBYET UK He Hablo4aloTCsa NaToNornYeckue USMEHEHUS B MUKPOCTPYK-
Type LWWUTOBMUAHOW Xenesbl, TO XMMUYeCcKoe BELLEeCTBO CUATAETCA HEAKTUBHbIM 415 LNTOBUAHOW Xenesbl.
OcHoBaHVeM [/1 3TOr0 peLlleHns ABMAETCSA TO. YTO WMTOBUAHAA Xese3a HaxoAauTcsa nog snansHuem TTI
1 No60e XMMNYyeckoe BELLECTBO, U3MEHSIOLee LMPKYIALMI0 FOPMOHA LMTOBUAHON Xenesbl, JOCTaTO4YHO
ONA n3MeHeHus cekpeuun TTI, YTO B KOHEYHOM UTOre ByaeT NPUBOAUTL K FTMCTONATONOIMYECKUM U3MEHe-
HUAM B WWMTOBUAHON Xenese. PasnnyHble cnocobbl Y MeXaHU3Mbl feliCTBUA MOTYT M3MEHUTb LUPKYNALUIO
ropMoHa LWMTOBUAHOM Xenesbl. Takum 06pa3omM, HECMOTPSA Ha TO, YTO YPOBEHb FTOPMOHA LLUTOBUAHOM Xe-
nesbl cBuAeTenbcTByeT 06 adhpekTe, CBA3AHHOM C LUMTOBUAHON Xenesoi, 3TOro HefoCTaTOYHO, YTOObI
onpeAennTb, Kakol cnocob nam mexaHwsm AeliCTBMA HenocpeACcTBEHHO OTBETCTBEHEH 3a OTBETHYH pe-
aKuuio.

5.4.4.2 [MocKosbKy 3Ta KOHeYHas Touka He NOASIEXMUT aHaIn3y C UCNOoJsIb30BaHWEM OCHOBHbIX CTATUCTU-
YyeCcKnx Noaxofos, To onpegeneHvie addekTa, CBA3aHHOIO C BO3AeCTBMEM XMMUYECKOro BeLLecTBa, AO/HKHO
OCYLECTBNATLCA Ha OCHOBE 3KCMEPTHOro 3ak/loYeHns naTosioroaHaToMa.

5.4.5 3agepxka pa3sutusa (onpegenserca no cragum passutus, HLL. BW. SVL)

5.4.5.1 3agepxka pa3BuUTUA MOXET UMETb MeCTO B pe3y/ibTare aHTUTUPEOUAHOro AeliCTBMSA 1 onocpe-
[OBAHHO TOKCUYHOCTM WCNbITYEMOro BellecTBa. HesHaunTenbHas 3afepxka pasBUTUS B COYETaHUW C SiB-
HbIMW Npu3Hakamy o6Leli TOKCMYHOCTW, BEPOSITHEE BCEro, ykasblBaeT Ha Hecneuuduryecknii Tokcuyeckuii
ahPeKT Ha WMTOBUAHYIO Xenedy. OueHKa TOKCMYHOCTUW, He CBSI3aHHON C LUUTOBWUAHON Xeneson, ABnseTcs
Ba)XXHbIM 3/1EMEHTOM WUCMbITAHUA AN1A CHUKEHUSA BEPOATHOCTU MOJSyYEHUSA NIOXKHOMOMOXUTE bHbIX pesysnbTa-
ToB. OYeHb BbiCOKas rmbenib ABNSETCA OYEBUAHbIM CBUAETENbCTBOM TOr0, YTO MMEIT MeCTo Apyrne mexa-
HWU3Mbl TOKCMYHOCTU, @ He aHTUTMpeounaHoe aeiicTene. AHaNOrMYHbBIM 06pa3oM He3HauUTeNbHOE CHUXEeHue
pocTa, YTo onpeaensieTcs Cbipoii Maccoi nmnu ganHoi SVL. Takke npegnonaraeTt NPosiBNIeHNE TOKCUYHOCTH,
He CBA3aHHOW C LMTOBUAHON Xene3oi. Kaxylieecs yBenmyeHne pocta, kak npaswno, Habnwogaerca 419 Be-
LLecTB. KOTOpble HeraTMBHO BAMAIOT HA HOpManbHoe pa3BuTue. CnegoBartenibHO, NOsIBNEHME KPYMNHbIX 0cobel
He 0653aTeNIbHO yKa3blBaeT Ha TOKCMYHOCTb, KOTOpPas He CBA3aHa C LMTOBUAHON xene3oin. TeM He MeHee Hu-
KOrga He UCnosb3yloT TO/IbKO OAVH TaKOW KpUTEpuid, kak pocT, AN onpeAenieHns TOKCUYHOCTU ANs WNUTOBUS-
HOIM Xenesbl. HanpoTuB, poCT B coYeTaHny C AaHHbIMW MO CTaAnn pasBMTUS M TMCTONATONOMMUN WUTOBUAHOM
Xenesbl [O/MKEH UCNONb30BaThCA A5 OonpefesieHns akTMBHOCTU UCNbITYEMOro BelecTsa ANs WUTOBUAHOMN
xenesbl. Takke cnefyeT yuuTbiBaTb Apyrne napameTpbl Npu onpegeneHnn obuieidl TOKCUYHOCTW, KOTopble
BK/IOYAIOT OTEK, remMopparuv, aguHamuio, CHUXeHne noTpebaeHns kopma, HeyCcToliunBoe/M3MeHeHHoe niasa-
TeNbHOro NoBeAeHNa U T. 4. Ecnv Bce ncnbiTyemble KOHLEeHTpauuy AeMOHCTPUPYIOT NpU3HakM o6LLei ToKCnY-
HOCTW. TO WCMbITYyEMOE BEeLLeCTBO [O/MKHO ObiTb NOBTOPHO UCMbITAHO B 60/1€€ HU3KMX UCMbITYEMbIX KOHLEH-
Tpauuax. npexae Yem onpenesninTb, ABMSETCA NN BELWECTBO NOTEHLMaNbHO aKTUBHbLIM W HeaKTUBHbIM A5
L MTOBUAHOI Xenesbl.

5.4.5.2 CtatucTmyeckn 3Haummas 3afepxka pasButns B OTCYTCTBME APYrMX NPU3HAKOB OOLLei ToKCHY-
HOCTU MOKa3blBaeT, YTO MCMNbITyEMOE XMMUYECKOe BELLECTBO SBNSETCA akTMBHbIM (06nafjaeT aHTaroHucTu-
YyeckMMm AeiicTBreM) ANS WUTOBUAHOW xenesbl. MNpu OTCYTCTBUM CTATUCTUYECKN 3HAYMMBIX OTKTIOHEHWUIA 3TOT
pe3ynbTar MOXeT ObITb AOMOMIHEH pe3y/bTaTtaMn rmcTonaTonornn LWMTOBUAHON Xenesbl.

5.5 CTaTtucTuyeckme aHanusbl

5.5.1 CtaTucTnyecknii aHanns AaHHbIX AO/HKEH BbINONHATLCA B COOTBETCTBUM C NpoLiegypamu, onmcaH-
HbiMK B [12]. N BCceX HEMPEPbIBHbIX KOIMYECTBEHHbIX KOHEYHbIX Touek (HHL, SVL. cbipas macca) B COOTBET-
CTBUM C MOHOTOHHOI 3aBUCUMOCTbIO «A03a — OTBET» [/1 YCTAaHOB/EHNA 3Ha4YMMoro adcpekta Bo3aeicTBuUS
cnepfyeT UCNOMb30BaTh TeCT [KOHKx1epa — TepncTpa € NoLaroBbiM NOHMKEHUEM.

5.5.2 [1nA HenpepbiBHbIX KOHEYHbIX TOYEK, KOTOPble He COOTBETCTBYIOT MOHOTOHHOI 3aBMCUMMOCTM
«f03a — OTBET», flaHHble [O0/MKHbI OblTb OLEHEHbl Ha HOpMa/bHOCTL (Hanpumep, ¢ nomolbio TecTos Lla-
nupo-Yunka nnu AHgepcoH — [lapnunHra) n o4HOPoAHOCTL Ancrnepcun (C NOMoLLbIo TecTa JleBeHa). B 06oux
nccnenosaHusax nposoauTcsa aHanns octatkos ANOVA. BmecTo dhopmasibHbIX TECTOB /18 OLeHKN HopMasib-
HOCTW M OAHOPOAHOCTU AUCNEPCUN MOXET NPUMEHATHLCSA W IKCNEPTHOE 3akyeHne, XoTsa opMasbHble
TeCTbl ABNANTCA NPeAnoYTUTENbHLIMUA. B Tex cnydvasx, Korga BblSIB/IEHO OTCYTCTBME HOPMAasIbHOCTU WK

16



FOCT 33645—2015

HeOoHOPOAHOCTU AMcnepcun, AaHHble MoABepralT npeobpasoBaHuilo. Ecnn gaHHble nocne npeobpasosa-
HMA ABMAIOTCA HOPManbHO pacrnpefeneHHbIMW C O4HOPOAHON Aucnepcueid, To 3HaunMblli achekT Bo3aeii-
cTBUS onpepfensieTca Tectom [lyHeTta. Ecnv faHHble nocne npeobpa3oBaHWsA CTAaHOBATCA HOPMasibHO pac-
npeAeneHHbIMU C HEOLHOPOAHOM Aucnepcueit, To 3HauYMMbIi 3dhEKT BO3LENCTBUS onpeaenseTcs TecToMm
TamxaHe — fyHeTTa (T3 TecT) nwam U-TectoM MaHHa — YuUTHU — BunkokcoHa. B cnyyae ecnu nocne npe-
o6pa3oBaHnA faHHble He pacnpefensioTcs HOPMasibHO, TO 3HauMMble OTANYMA MOTYT OblTb YCTAHOBMEHbI
C NpUMeHeHueM kputepus MaHHa — YUTHU — BunkokcoHa (U-TecT) ¢ nomoLlbio nonpaskun BoHdepoHn —
Xonma K p-3aHaveHuam. TecT [lyHeTTa npumeHsaeTca Hesasucumo ot F-Tecta ANOVA, TecToB MaHHa — YUTHWU,
Kpyckanna — Yonnuca.

5.5.3 CTatucTmyeckn 3Ha4YMmoin rnbenn He OXngaeTcs, HO KOraa faHHble XapakTepusyTCs MOHOTOHHO-
CTbio «A03a — 3hheKT», TO OHa A0/MKHA ObITb OLeHeHa KpuTepreM KoxpaHa — Apmutaxa. B NPOTUBHOM
c/yyae — TOYHbIM KpuTepuem Puiiepa ¢ nonpaskovi BoHdheppoHn — Xonma.

5.5.4 CtaTUCTUYECKM 3HAUYNMOE BNUAHKE HA CTAAMI0 Pa3BUTUS MOXHO OLEHUTb C UCNONb30BaHNEM KpU-
Tepua DkoHkxnepa — TepncTpa. KOTOPbI NPpUMeHaeTCcsa kK MegnaHam penauk. Kpome Toro, Ans onpegenexus
B/IMAHWA NPenoYTUTENIbHO UCMOb30BaTh TECT [DKOHKXMepa A9 HECKObKUX BbIGOPOK, B Anana3oHe ot 20 go
80 npoueHTUNeil. Tak Kak B HEM YYMTbIBAOTCS U3MEHEHNS B Npodhnie pacnpeseneHus.

5.5.5 Moaxofsawan eguHnua ana aHannsa — 370 MOBTOPHOCTU (pennuku). Ecnu mucnonbsyetcs TecT
[xoHkxnepa — TepncTtpa nnm U-TecT MaHHa-YUTHW, Torga faHHble npeactaBfifaioTca MegnaHamy noBTOPHbIX
[JaHHbIX, M60, ecnu ncnonb3yeTtca TecT lyHeTta. — cpefHuX OT NOBTOPOB. MOHOTOHHOCTb KPMBbIX «A03a-
OTBET» MOXeT OblTb OLEeHeHa BMU3yaslbHO U3 NOBTOPOB CpeAHuX, Unu MmeauaH, Nnbo oT hopMasibHbIX TECTOB,
Takmx, Kak onncaHo B [12). Mo BO3MOXHOCTK TecTbl [)KOHkxnepa — TepncTpa n MaHHa — YUTHU UCMONb3YIT
He MeHee YeM Ha NATU NOBTOPHOCTAX B OMbITHLIX M KOHTPO/IbHbIX rpynnax. Ctatnctmyeckas 3Ha4nMMoCTb BCEX
TECTOB OLeHMBaeTCa Ha ypoBHe 3HaymmocTu 0.05.

5.5.6 PucyHok 4 npegctasnsieT coboil 6/10K-CxeMy A1 BbINOTHEHUS CTATUCTUYECKNX TECTOB Henpe-
PbIBHbIX AAHHbIX.

VIMEloTCS vt iaHHbIE B COOTBETCTBIM C MOHOTOHHOCTBIO 1033 — OTBET(peakwumst)?

IA - i = HET

[aHHble HopMasibHO

pacnpefeneHsbl
MpyMEHEHMe NOHVXatOLLIEro (BOSMOXHO, Nocrie
TecTa [hroHkxuepa — TeprcTpa Npeo6pasoBaHNs)?
Ansa onpegeneHus BMSHUS.
Mpn MeHee NATV NOBTOPOB JA
KOHLIEHTpaLWiA MCro/b30BaTh [ ] H
TOYHYHO UCTILITYEMYO HABECKY
(Npn BO3MOXHOCTW)
VimetoTcs i 0AHOPOAHbIE OTKIOHEHUS lcnonb3oBaHue Tecta
(BO3MOXHO, Noc/e Npeobpas3oBaHNns)? MaHHa — YuTHU

C nonpasKoii BoHdheppoHn —
Xonma gnsa onpeaeneHus
IA HET BMMAHUA. Mp1 MeHee nATn
4 MOBTOPOB KOHLIEHTpALWIA
1CrMO/b30BaTh TOUHYHO
UCMbITYEMYHO HaBECKY
(Mpv BO3MOXHOCTV)
Vicnone3osakune |/ Vicnonb3oBaHue Tecta

TecT [lynetta || TamxaHe — [lyHeTTa (T3).
onpegeneqa npy BO3MOXHOCTU. VHaue
B/MSHNA 'V cnepyiite no cTpenke

PucyHok 4 — Brok-cxema A1 cTaTuCTUYeCKUX MeTofoB
AN HenpepbIBHbIX (MOCTOAHHBIX) AAaHHbIX OTBETa (peakuun)
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5.6 0O6cyxaeHne gaHHbIX cneymrnyeckux aHann3os

5.6.1 Nicnonb3oBaHne HapyLleHHbIX YPOBHEK 06paboTku

Heckonbko hakTOpOB yUYMThIBAKOTCA Npy onpegeneHnn obein TOKCUYHOCTW 4151 MOBTOPHOCTEN 1 BCero
BO3AENCTBUSA, N UX CefyeT NCKMYMTb U3 aHanm3a. O6Lwas TOKCMYHOCTbL onpeaenseTcs kak rmbenb > 2 oco-
6ell B KaXA0n NOBTOPHOCTU, KOTOPYIO MOXHO O6BACHUTL TONIbKO TOKCUYHOCTBIO, & HE TEXHUYECKUMMW OLING-
Kamu. [ipyrne npusHaku o6Lieii TOKCMYHOCTY BKOYAOT remopparum, aHoManbHoe noBefeHne, aHoMabHbll
Xapaktep nnasaHus, OTCYTCTBME NOTPebIeHns KopMa, a Takxke nobble Apyrue npusHaku, npegcrasnsiwolive
C060M KNMHNYeCKe NPU3HaKN NaTo0rMYecKoro cocToaHuA. [1nsa cybnetanbHbIX NPU3HAKOB TOKCUYHOCTU MO-
ryT noTpeboBaTbCs KayeCTBEHHbIE OLIEHKM, 1 BCerga OHW AO/HKHbI MPOBOAUTBLCSA NO CPABHEHMIO C YNCTON KOH-
TPONbLHOI rpynnoli, nony4yaBLleii Boay.

5.6.2 KOHTpO/b Ha pacTBOpUTENb

VMcnonb3oBaHve pacTBoputens cnefyeT paccmaTpuBaTtbh TOMIbKO B KaUecTBe NocnefHero cpeacTea, Kor-
fa Bce Apyrve BapuaHTbl [OCTaBKM UCMbLITYEMOro XMMUYECKOro BelecTsa MpoBepeHbl. Ecnn mucnonbsyoT
pacTBopuTe/b, TO B UCMbITAHNE Takke AO0/MKEH ObiTb BK/IIOYEH YNCTBIA KOHTPOSb, T. €. Boda. Mo 3aBepLieHnn
UCMNbITAHNS 4O/HKHA ObITb BbIMOSIHEHA OLEHKa BO3MOXHbIX MOCNeACTBUIA BO3LENCTBMA pacTBoputesns. 370
JenaeTcs ¢ NOMOLLbI0 CTATUCTUYECKOTO CPaBHEHWNS KOHTPO/IbHOW FPpynMbl C PACTBOPMTENEM U FPYNMbl YACTOrO
KOHTpONS, T. €. C BoAol. Ha Hanbonee BaxHble KOHEYHbIE TOYKM NPU yyeTe pe3ynbTaToB B faHHOM WCMbITa-
HUKM, cTaguio passuTus, SVL u Cbipylo Maccy Takke MOryT okas3aTb BAvsHMWE 3 eKTbl, He CBA3aHHbIE C K-
TOBWAHOM Xenesoii. Ecnu ctatucTnyecky 3HauMmble pasnunymsa 06HapyXeHbl B 3TUX KOHEYHBIX TOUKax Mexay
YNCTbIM KOHTPOJIEM C BOJOV M KOHTPOMIEM HA PacTBOpPUTE/b, TO ONPEeAEeNaloT KOHeYHble TOYKax ANA OTBETHbIX
peakuuini ¢ UCNo/b30BaHMEM YUCTOrO0 KOHTPONSA, NpeAcTasBnsiowero sogy. Ecnn ctaTtucTmyeckn 3HauvmMble
pasnmuns Mexgy YMCTbIM KOHTPOMEM C BOAON M KOHTPONEM Ha pacTBOpUTE/lb OTCYTCTBYIOT A1 BCEX U3MeEpSi-
eMblX nokasatenei, To onpeAensoT KOHEYHbIe TOUYKN UCTbITAHUS AR OTBETHbIX peakuyuii ¢ cnosib3oBaHneM
YMCTOrO KOHTPO/SA, NPeACTaB/AOLLEr0 BOAY, Y KOHTPONSA Ha pacTBOpUTENb.

5.6.3 ObpaboTaHHble rpynnbl, AOCTUrawlme ctagun passmutua 60 n Bollwe

5.6.3.1 Mocne ctaguun 60 y ronoBacTUKOB NPOUCXOANT CHUXEHNE pasmepa 1 Macchl 3a cHeT pe3opbuum
TKaHen 1 ymeHblleHns abCcoMTHOro coAepxaHnus Bogpl. Takum o6pa3oM, 3mMepeHune cbipoli Maccbl U SVL
ana ocobeii co ctagueli pa3sutus > NF60 He MOXeT MCNOob30BaTbCA ANA CTaTUCTUYECKOrO aHa/M3a 3a cyeT
pasnuuunii B nokasarensax npupocta. MoaTomy cbipas Macca W gaHHble Mo A/IMHe Tena rosoBacTKoB CO cTa-
aveli passutusa > NF60 He MOryT UCMONb30BaThbCA B aHa/M3e NOBTOPOB WM MeAauaH NoBTOPOB. [lBa pasHbixX
noaxofda MoryT 6bITb UCMONb30BaHbI 418 aHam3a napamMeTpos, CBA3aHHbIX C POCTOM.

5.6.3.2 OguH noAxopd 3aknoyaeTcs B MPOBEAEHNV U3MEPEHWIA TOMTbKO C FO/10BaCTUKaMMW, HaxoAWnMmncs
Ha cTaguy pasBUTUS HKE UM paBHOM cTagmmn 60, 4N CTaTUCTMYECKOro aHanusa Cbipoit macchl u/mnun SVL.
OTOT noAxop, kak nonaraetcsl, obecneynsaeT [OCTATOYHO HaLEXHYI0 MHOpMaLnio 06 YPOBHE BbIPAXEH-
HOCTW BO3MOXHbIX 3(pheKTOB B OTHOLUEHWN POCTa, €C/NN TONbKO Hebonbluas 4acTb TECTOBbIX OPraHM3MoB
yaansetcsa u3 aHanusa (S 20 %). Ecnmn y 601bLIOro konmMyecTsa ronoBacTukos (Z 20 %) umeeT mecTto 6onee
BbiCOKas CTagua pasBuTuSA, yem cTagus 60 npu OAHOM WAN HECKOSIbKUX HOMUHAMbHbLIX KOHLeHTpauusix, To
npoBOAAT ABYX(haKkTOPHbIV nepapxuyeckuii aHanns ANOVA Ans Bcex ronoBacTUKOB B LieNAX OLLEHKU BAUSHUA
UCMbITYEMOTO BELLECTBa Ha POCT, NPUHMMAas BO BHUMAHUE BIMSIHUE KOHEYHOIM CTaanmn pa3Butus Ha pocT. B npu-
noxeHuun B npuBefeHbl pekomeHaauun no agsyxdgakropHomy ANOVA ana Macchbl U A/IMHbI TONOBACTUKOB.
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MpunoxeHve A
(pekomeHayemoe)

9KCI'IepI/IMeHT6U'IbeIe yCnoBuA OLEHKN MeTaMOpCbOSa 3eMHOBO/AHbIX B TeyeHune 21 CcyT

Tabnuuya Al — JKCNepUMEHTa/TbHbIE YCIOBUS OLIEHKV METaMOp(o3a 3eMHOBOAHBIX B TeUeHe 21 cyT

TecToBble OpraH13Mbl
HavasnbHast iMunMHoUHas cTagus
Mepvioa Bo3aeiCTBYS

Kputepum oT6opa IMUMHOK
VicnbITyeMble KOHLEeHTpaumm
Pexxm Bo3aeiicTeus

CKOpOCTb MOTOKa B IACHbITyeMOI7I cucreme

OCHOBHbIE KOHEYHbIE TOUKW 1CyTKM onpe-
fenenuns

PasBeneHHas Boga/ nabopaTopHbIii KOH-
Tpo/b

MNOTHOCTb NIMYMHOK

McnbITyeMblii pacTBOp' UCTbITYEeMbIi CO-
CyA

[MoBTOpPHOCTH

JonycTyMblii ypoBEHb TMGESN B KOHTPO-
nIsiX

PUKCUpyeMoe Ko-

NNYecTBO
Pukcauys obpas-
LIOB LUMTOBWAHOW O6nactb
xenesbl
dukeupyoLan
XUOKOCTb
Mutaxve
Kopmnerne Konuuectso 1nepu-
OfVYHOCTb
CBeToBbIi feHb
OcselleHve
VIHTEHCMBHOCTb
Temnepatypa Bofp!
pH

KOHLieHTpaLms pacTBOPEHHOrO KMUCIopOo-
Aa (Do)

MpyMepHoe pacnucaHye aHaIMTUYECKol
XVIMUM

JnunHkn Xenopus Laevis

Nieuwkoop un Faber ctagus 51

2l-ecyt

Craaus passuTus 1 obluas anvHa (HeobsizaresnbHo)

MUHUMYM TPU KOHLIEHTPALIMW, OXBaTbIBAIOLLME NPUMEPHO OANH NOPAJOK
BE/MNYNHbBI

IMPOTOUHbIV (MPeAnoYUTUTENLHO) MMM CTATUCTUUECKOrO BOCCTAHOBIEHMS!

25 M/MUH (NMOTHOCTBHO 3aMEHEHHBI 06beM MPUBN3NTENBHO KadKable
2.74)

vbens ExenHeBHO
Cragauns pas3sutus 7n2l cyt
[vHa 3agHNX KOHeYHocTel 7n21 cyr
[/IMHa OT KOHYMKa MOpAb! A0 KNoaku 7n2lcyt
Chblpas macca Tena 7n21 cyr
TYICTONOrVISt LUMTOBWHOW Xenesbl 21 cyt

[exnopypoBaHHas BOAONPOBOAHAA BOAA (AKTUBMPOBAHHBIM Yriem)
WK 3KBUBA/TEHTHBIIA 1ABGOPATOPHbIIA UCTOUHVK

20 IMYMHOK /ucnbiTyemblii cocyg, (5 )

4-10 n (Bogp! MuHUMYM 10-15 cm) / UcnbITyeMmblil cocyf, U3 cTekna
W HepXaBeloLLel cTanm (Hanpumep, 22.5 x 14 x 16.5 cv)

4 NOBTOPHOCTY UCMbITYEMbIX COCYA0B/UCTIbITYEMbIE KOHLEHTPALMM
U KOHTPO/Tb

10 % B NOBTOPHOCTU MCMbITATE/ILHOIO CocyAa

Bce ronosacTuku (NepBoHaYasbHO OLEHMBAOTCA 5 rofI0BaCcTVKOB Ha Mo-
BTOPHOCTb)

["onoBsa wv Bce Teno
Puikcartop JasuacoHa

CbiBOpoTKa MUKPOHE' 1 3KBVBAUTEHTHBIV NMPOAYKT

CwmoTpu Tabnmuy 1 no pexvmMy KOPMIEHWs C UCTOMb30BaHVEM
CbIBOPOTKA MUKPOH®

12y cBeta: 12 4 TEMHOTBI

Ot 600 0 2000 ntoKC (M3MepsieTcs Ha MOBEPXHOCTY BOAbI)
(22* 1)°C

6.5-8.5

Bonee 3.5 mr/ n (6onee 40 % HacbILLEHHOTO BO34yXa)

OavH pa3 1Hegens (4 NpYMEpHbIX CObbITUA / NCMbITaHNe)
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Mpunoxexue b
(pekomeHayemoe)

OTyYeTHble Ta6ﬂVIleI ANnAa NepBUYHbIX N UTOTOBbIX AaHHbIX

XuMuyeckast MHdopmauus:
BBefleHre NCMbITYeMOro BELLECTBA, KOHLEHTPALMS eAUHNL N3MEPEHUS 1 06PaBOTKU.

Ta6bnuya b.1— O6LWwii aHaM3 UHGOpMaLV O XMMWYECKOM BeLLeCTBe
VcnbiTyemoe BeLLecTBO:
KOHLeHTpaums (eayHULbI U3MEPEHUS):
O6pab6otka 1
O6paboTka 2

O6pa6otka 3

O6paboTka 4
[Nata (0-e cyTkm): 00/00/00 [Jara BBoga (Mm/pg/rT)
[Harta (7-e cyTku): 00/00/00 [Nata BBoga (Mm/ag/rr)
Nata (21-e cyTku): 00/00/00 [Nata BBoga (Mm/ag/rr)

Ta6nuya B.2— C60p NepBUYHbLIX AaHHbIX SIMCTbI A5 7-X U 21-X CYTOK

X peHb
fata 00/00/00
Konnuectso Wuansu- Wuansu- Cragus SVL anuma AnvHa 3a- O6was cbi-

nosTop- AyanbHeli  AyanbHblit AHNX KOHEY-  pas macca
o passutus MM .
HocTeit HOMED wuep HocTeli. MM oco6u, mr

KoHueHT- Homep
pauusa obpaboTku

ROW TRT TRT REP IND 10 STAGE BL HLL WEIGHT
0.00 1

0.00 1

0.00 1

0.00 t

0.00
0.00
0.00
0.00

0.00

© 0o N o o b~ W N R

=
o

0.00
0.00
0.00

[y
[l N

Juny
N
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MpoapomkeHne Tabnuubl 6.2

Korvyectso  ViHavBK- VHovBn- OwvHaza-  O6Lwgs bl
W) m« MOBTOp-  AyarbHbii  AyanbHbii pasorm S\/I_mvma, [JH/X KOHE4  pasi Macca
HOCTeM umdp

HOvep HOCTEA. MM 0Co6U, br
ROW TRT TRT REP IND ID STAGE BL HL WEIGHT
13 0.00 1
14 0.00 1
15 0.00 1
16 0.00 1
17 0.00 1
18 0.00 1
19 0.00 1
20 0.00 1
21 0.00 2
22 0.00 2
23 0.00 2
24 0.00 2
25 0.00 2
26 0.00 2
27 0.00 2
28 0.00 2
29 0.00 2
30 0.00 2
31 0.00 2
32 0.00 2
33 0.00 2
34 0.00 2
35 0.00 2
36 0.00 2
37 0.00 2
38 0.00 2
39 0.00 2
40 0.00 2
41 0.00 3
42 0.00 3
43 0.00 3
44 0.00 3
45 0.00 3
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MpopomxeHne Tabnuubl b.2

Komuem™  Hovep  KOWecBo Vv VBN crang ovLpgure,  AvHa e OOLRA Cok
M

noBTOp- bHbI bHb I [HUX KOHEY- macca
paLys 0GpagoTHKA HocTeN Wawgvep 'EVaLLCKrp pasBiT/A HocTel, Mv paﬂooo6|/|, M

ROV TRT TRT REP IND 0 STAGE B HL  WEGHT
46 000 3
47 000 3
48 0.00 3
49 000 3
50 000 3
51 000 3
52 000 3
53 000 3
5 000 3
55 000 3
56 000 3
5 000 3
58 000 3
5 000 3
60  0.00 3
61 000 4
62 000 4
63 000 4
64 000 4
65 000 4
66 000 4
67 000 4
68 000 4
69 000 4
70 000 4
71 0.00 4
72 000 4
73 000 4
74 000 4
75 0.00 4
7% 000 4
77 000 4
78 000 4
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OKoHYaHve Tabnuuybl 6.2

JvHa za-  ObLps Cbi-

ROW TRT TRT REP IND D STAGE BL HL WEIGHT
79 0.00 4
80 0.00 4

Tabnuuya b.3— O606LUeHMe JaHHbIX MO KOHEYHbIX TOUKaM Ha 7-e 1 21-e CyTku

y Cwmmmne  fusmotauee  Avesse esor
\% 2 Cran Cran- Cran-
¢ i omem MO Gmm TS Geam ST Geam ST
HVe HAe H/e

1 1

1 2

1 3

1 4

2 1

2 2

2 3

2 4

3 1

3 2

3 3

3 4

4 1

4 2

4 3

4 4

MpumeyaHne — PacyeTbl B iuelikax sueek OCHOBaHbl Ha AaHHbIX Tabnmubl B.2.

Ta6bnuya b.4 — ExegHeBHble faHHbIE NO rMoenn

[eHb venbmanmna fga 1 2 3 4 t 2 3 4 1 2 3 4 1 2 3 4
1 00/00/00
2 00/00/00
3 00/00/00
4 00/00/00
5 00/00/00
6 00/00/00
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MpoponxeHve Tabnuupsl 6.4

[eHb vicnbmaHmns [Jara 1 2 i 4 1 2 3 4 1 2
7 00/00/00
8 00/00/00
9 00/00/00
10 00/00/00
n 00/00/00
1 00/00/00
13 00/00/00
14 00/00/00
15 00/00/00
16 00/00/00
17 00/00/00
18 00/00/00
19 00/00/00
20 00/00/00
21 00/00/00
Yucno noBTopHOCTEl 0O 0 0 O O o O o o0 O
Yucno obpaboTok 0 0 0

MpumMeyaHne — PacueTbl B Auelikax sueek 0CHOBaHb! Ha AaHHbIX Tabnuupl 5.1

Tabnuua b.5— Kputepun kauectsa Bogp!

CvicTema BO3AENCTBIA
(NpoToYHasA / CTaTMCTUYECKOro BOCCTAHOB/EHUS):

Temnepartypa:
MHTeHCMBHOCTB CBeTa:
Livkn ceeT-TemHoTa
KopmneHve:

Hopma kopmieHus:
pH BOApL:

KoHLIeHTpaLw ioa B Bofie, MCMOMb3yeMOit B UCTbITaHNM

Tab6nuuya B.6 — CBoAHblE AaHHbIE MO XUMUYECKOMY aHaIN3Y

XumMunuyeckoe HasBaHue:

Homep CAS
[leHb ucnbiTaHns fata 1 2 3 4 1 2 3 4 1 2
1 00/00/00
2 00/00/00
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OKoH4aHue Tabnuybl b.6

[eHb vienbmaHns
3

© 0o N o g b

MprmevyaHne — PacueTbl B siueiikax sueek 0CHOBaHb! Ha AaHHbIX Tab/mubl B. 1

[Jara
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00
00/00/00

FOCT 33645—2015
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Ta6nuua B.7 — Tabnuubl N0 PErMCTPaLMM AaHHbIX MO MCTOMATOIOMM MO OCHOBHbLIM KPUTEpUsIM

MatonoroaHaTom:

XUMUYecKoe BELLECTBO:

Jarta:

sueeudaun
BeHINDLaLM
BeHdBLANULIOD

sudpod.daumi
BeHhOLaLM
BeHdBLAmULIod

* —
o —

19€8LaK
MOHITMaoLmm
suchodLdaum |

© ..
— 0
w — Pw

sucodidauns
BeHIWOLaL
seHdsuAMnrrogp

x —_—

i
—_

19€8LrAX
noHmnaoLmm
sudodidaun |

=ooHdolaou
I\ 99000
o0

1 qlooHdolsou
— 6N 99090
BeHauodLHOY

fo.- o

il
o

Z 91o0Hdolgou
— BN 99020
BeH910d1HOY

Bcero:

Bcero:

BueeLudaunl
BeHhOLaLN
BeHdBL/AMULOp

suchod1daumi
BeHhO1aLN
BeHdBL/AMULIOh

19€BLIaK
WOHITMao1Mm
BudodLy

19€3L/AXK
WOHITMao1mm
suchodidaum |

= oHdolgou v dorgou
— . 99020 - 90220
o N

Bcero:

BueeLudauml
BeHhOLLN
BEHABL/AMULOD

sucpoddaumni
BEHhOLaLM
BeHdBLUANLLOD

19€BLISK
yoHiaoLmm
BugodLy

19€3L/aXK
yoHnaoLmim
suchodLdaum |

T 9190Hdolgou
—1N 99020 Ty So
esor? g

Bcero:
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Ta6nuuya B.8—/1oNoMHUTELHbIE KPUTEPWM A5 TUCTONATO/OMM

MaTonoroaHaTom:

XUMUYeCKoe BeLLEeCcTBO:

[Jata:

elagoodu 0JoH

-dsuAimurod
n1oewgo

SVHBIMAHINK

elago0du 010H
-dsumurod
n1oergo
SVHBhMLREL

T wooHdoLgou

elago0du 010H

-dsu/murod
n1oewgo

QUHBMAHAN

©19820dU OI0H
-dsudimurod
119eLgo
SVHBhULREL

T 91o0Hdol1g0U
—aN 99920
BeHarod1HoYy

©19900du OJOH

-dsuAmurod
n1oeugo

SVHBMIHaN K

elag00du 0OJOH
-dsuAmurod
n1oeugo
SMHBhDILSEL

g oHdorsou

- N 99020
g
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Tabnuua B.9— OnucaHue pe3ynbTaToB MMCTONATONOIMYECKUX UCCef0BaHMIA

[fara:
Xvmunyeckoe BeLLecTBO:
MatonoroaHatom:

OnucaHue pesynbTaToB

KoHTponbHas

0co6b No —
NOBTOPHOCTbL 1

KoHTponbHas
0co6b Ne
NOBTOPHOCTb 2

wms

0co6b Ne
nosTopHoe-g A

mn

0cobb Ns - -
MOBTOPHOE L *
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OkoH4YaHve Tabnuuybl 6.9
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Mpunoxexne B
(pekomeHayemoe)

ANbTEPHATUBHbI/ aHaNM3 Macchl U 4/IUHBI B C/ly4aB Haanuus
nosaHei ctaaun passuTtus y 6onee yem 20 % ronoBacTUKOB NPU OAHOI
unu 6onee KOHLEHTPALMAX UCMbITYEMOrO BeLlecTBa

Ecnu y 60nbLIOro Yncna ronoBactTukoB He MeHee 20 % umeeTca ctagvsa passuTia 60 Npu OA4HON nam
6051ee HOMUHA/bHbIX KOHLEHTPALUAX UCNbITYEMOr0 BELLECTBa, TO NPOBOAAT ABYX(aKTOPHbLIV nepapxuyeckuii
aHanm3 ANOVA a5 Bcex ronoBacTUKOB B LieNIAX OLEHKN BANSAHUA UCMbITYEeMOro BelllecTBa Ha pocT C y4eToM
no3gHei ctaguun passuTus.

PekomeHAyeTcsi UCNonb30BaTh BCE flaHHblE, HO HEOOXOAMMO YUNTbIBATb B/IMSIHUE NO3AHeN cTagnn pas-
BUTUA. DTO MOXET 6bITb CAENAaHO C MOMOLLbI0 ABYX(AKTOPHOro nepapxudeckoro aHanmsa ANOVA. Hanuuve
nosgHen ctaguu, T. e. pesynbTaT «[Ja», onpeAensT 4158 ronoBacTuka, ecny uMeeTca ctagvsa passutua 61
1nu Bbile. B NpOTMBHOM Cnyyae yCcTaHaBAMBalOT OTCYTCTBME NO3AHEN cTaguu, T. e. pesynbtar «HeT». Torga
npoBoAAT ABYX(hakTopHbI aHann3 ANOVA OTHOCMTENIbHO KOHLEHTpauMu, 1 B3aMMOCBSi3b NO3AHel cTtaguu
N KOHLEeHTpauun ocyllectsnsetca ¢ Pep(KoHu) B kauyecTBe cnyvaiiHoro chaktopa u onosactuk(Pep) ¢ apy-
TM cnyyaiiHblM BO3feiicTBMEM. DTO Takke OTHOCUTCA K NOBTOPY B KauyecTBe efuHWLbl aHannsa v Aaet, no
CYLLECTBY, Te Xe pe3y/bTaThbl Kak B3BELUEHHbIVi aHaNn3 ¢ rep* No3gHAs cTagus, B3BELIEHHbIX MO KOMMYECTBY
XUBOTHbIX B cpegHeM. Ecnu faHHble He COOTBETCTBYIOT TPe60BaHMSAM HOPManbHOCTU WKW AUCNEPCUN OAHO-
pogHocTn ansa aHanusa ANOVA. To 4518 anMMUHaLum 3Toro HegocTatka NPoBOAUTCA HOpManunsauus.

B pononHeHune ctaHgapTHble F-TecTbl ANOVA ans oueHkn BAMAHUA KoHu, Mo3gHeid ctaguv m nx B3a-
MMOCBS31. B3alMOCBA3WN F-TECTOB MOXHO «CnaicupoBaTb» Ha fABa AononHuTenbHbIXx F-Tecta ANOVA. Ha
CpefHUX OTK/VKaxX Mo BCel KOHUEeHTpauun Ans «rosgHas ctagusa» = «HeT», a Apyroli — Ha CpefHuX OTKN-
Kax Mo Bcell KoHUeHTpauun ansa «Mo3gHsas ctagua» = «[a». JanbHelilume cpaBHEHUSI cpefHUX 06paboTok
NPOTVB KOHTPO/S BbIMOSHAKTCA B Npedenax KaxAoro ypoBHs «[103fHAA cTaguna». AHann3 TeHAEeHUWA Mo-
XEeT OCYLLEeCTBNATLCA C UCMO/Ib30BaHNEM COOTBETCTBYIOLLMX KOHTPACTOB WU MPOCTbIX NONAPHbIX CPaBHEHW,
ec/nv ecTb floKa3aTeNbCTBa HEMOHOTOHHOCTM 3aBMCUMOCTY A03a — OTKAWK B NpeAenax ypPoBHS NepemMeHHOiA
«Mo3gHaa ctagusa». Monpaska BoHepoHn — Xonma gnsa p-3HavyeHuin NPOBOANTCA TOMbKO TOrga, Korga co-
OTBETCTBYIOLWMNIA F-cnaic He nMeeT CyLLeCTBEHHOIO 3HauYeHns. 3TO MOXeT ObITb cjenaHo B SAS 1. BEPOATHO,
B PYrMX nakeTax cTaTucTUYecKoro nporpammHoro obecnedyeHns. OCNOXHEHNA MOTYT BO3HUKHYTb, KOrga oT-
CYTCTBYIOT NO3JHNE CTaANMN Y XUBOTHbIX NPU HEKOTOPbIX KOHLEHTpaumsax, HO 3T1 cuTyauum moryT obpabarbl-
BaTbCA MPSIMbIM CNOCO6OM.
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Mpunoxenne OA
(cnpaBouHOE)

CpaBHEHUWE CTPYKTYPbl MEXAYHAPOAHOIO fOKYMEHTA
CO CTPYKTYpOIii HacTosiLero cTtaHgapTa

Ta6nunuya [JAN

CTpyKTypa HacTOsILLIEO CTaHagpTa CrpykTypa MexIyHapo/IHOH0 AOKyMEHTa.
Pesperel Mogpazfene| Mepeuicrienva Pegnert Mepewcrienns
BseneHve 1 —
1 — — — —
2 21 — 2 —
22 — 3 —
3 31 — 4 —
32 a 5 a
6 b
8 c
r d
A e
e f
X 9
3 h
n i
K j
n k
M |
H m
o n
n o
p
q
33 — 6 —
34 — — _
34.1 — 7 —
34.2 — 8 —
343 — 9 _
35 — — _
351 — 10 —

32



FOCT 33645—2015

Mpopomkenve Tabnuubl JA. 1

CrpyKTypa HaCTOSLLETO CTaHgpTa CrpyKTypa MexIyHapoaHoro JokyMeHTa
Pazoerbi MNoapasnens! MepeuvcreHns Paznerbi Mepeumncrienvs

3 35.2 — — _

3521 — n —

35.22 — 12 —

353 — 13 —

3.6 — 14 —

37 — 15 —

38 — _ —

381 — — —

3811 — 16 —

3.8.1.2 — 17 —

3.8.13 — 18 —

3814 — 19 —

3.8.2 — 20 —

4 41 — — —

411 — 21 —

412 — 22 —

4.1.3 — 23 —

414 — 24 —

4.1.5 — 25 —

4.2 — — —

421 — 26 —

4.2.2 — 27 —

4.2.3 — 28 —

424 — 29 —

4.2.5 — 30 —

4.2.6 — 31 —

427 — 32 —

43 — 33 —

44 — — —

441 — A —

442 — 35 —

443 — 36 —

444 — —_ —

4441 — 37 —
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MpopomxkeHne Tabnmubl JA. 1

CTyKTypa HaCTOSILLEHO CTaHIPT CTpyKTypa MeXIyHapOMIHOrO JIOKyMEHTa
Pagnere! Mogpasaere Mepeqvcriera Pegnerb Mepewcreqns

4 4442 — 38 —

445 — 39 _

4.4.6 — 40 —

447 — 4 _

5 51 — — —

511 — 42 —

5111 — 42 —

5112 — 42 —

5113 — 42 —

5114 — 43 —

52 — 44 —

53 — 45 —

54 — — —

541 — 46 —

54.2 — — —

5421 — 47 —

5422 — 48 —

5423 — 49 —

5424 — 50 —

54.2.5 — 51 —

54.3 — — —

5431 —_ 52 —

54.3.2 — 53 —

54.3.3 — 54 —

5434 — 55 —

54.35 — 56 —

5.4.3.6 — 57 —

5.4.3.7 — 58 —

544 — — —

5441 — 59 —

54.4.2 — 60 —

545 — — —

5451 — 61 —

545.2 — 62 —
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OKoHuaHue Tabnuubl JA. 1

CrpyKrypa HaCTOsLLEro CTaHapTa Crpyxrypa MexiyHapoAHOro ZIokyMeHTa
Peszerb! Moppasnens| MepeswcreHst Paszerb! Mepeuncriers
5 55 — — —
551 — 63 —
55.2 — 64 —
5.5.3 — 65 —
554 — 66 —
555 — 67 —
5.5.6 — 68 —
5.6 — — —
5.6.1 — 69 —
5.6.2 — 70 —
5.6.3 — _ —
5.6.3.1 — 71 —
5.6.3.2 — 72 —
MpunoxeHne A Mpunoxexne 1
MpunoxeHue b Mpunoxexve 2
MpunoxeHune B MpunoxeHune 3
Bubnunorpadus Jlntepatypa
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