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BBeneHue

Hacrosiwumii cranaapr paspaboraH Ha OCHOBaHUM peLLeHusi, NpuHaToro B 1998 r. 0 Heo6xoaMMOCTHU pas-
paboTkn HOBOTO UNM 0BHOBNEHUIO CYLLIECTBYIOLLETO PyKOBOACTBA NO UCNBITAHUIO AN CKPMHUHIA U UCNBITAHUSA
NOTEHLManNbHbIX BELLECTB, 0Ka3bIBAIOLWUX OTPULIATENILHOE BIIUSIHUE HA SHAOKPUHHYIO cuctemy. Metoa ucnbl-
TaHusi BO3[1€CTBUS HA NONOBO3PENOCTb pbld (FSDT) Gbin onpeaeneH B kKauecTBe NEepCnekTMBHOIO MeToaa,
OXBaTbIBAIOLLETO YYBCTBUTENbLHYIO CTAAMIO LIMKNA Pa3BUTUSA pbi0, pearnpyioLLyio Ha XMMUYECKUe BELLECTBA C
3CTpOreH- U aHaporeHNoao06HbIM AencTBueM. MeToa ucnbITaHMA NPOXOAUN MEXINabopaTopHYIO NPOBEPKY A0-
CTOBEPHOCTU NpumMeHeHus ¢ 2006 no 2010 rr., B KOTOPOI ObiNU BanuAMpoBaHbl B Ka4eCTBE OOLEKTOB BO3AEN-
cTBUA AnoHckaa opususa (Oryzias latipes), aaHwo-pepuwo (Danio rerio) n Tpexurnas koniowika (Gasterosteus
aculeatus) n 4acTU4HO BanNMAMPOBaH YepHbIn Toncroronos (Pimephales promelas) [1]-[3]. [aHHbIi npoTokon
OCHOBAH Ha UCNOMb30BaHUW ANOHCKOW OPU3UK, TPEXMITION KOMIOLLKM U JaHUo-pepuo. Mo CyLecTBy, NpOTOKON
ABNAETCA pacwmpeHnem [4], B KOTOPOM BO3EUCTBUE NMPOAOIDKAETCA A0 HACTYNMEeHUs NnosfoBo3pernocty y
pbib, T. €. okono 60 cyT nocne BbinynnexHus (dph) Ang ANOHCKOW OPU3UK, TPEXMUITION KOSIOLLIKW U JAHUO-PEPUO
(nepuoa BO3AENCTBUA MOXET GbiTb KOPOYE UINK ANMHHEE ANS APYIMX BUAOB, KOTOPbIE OyAyT BANMaAUpOBaTbCA
B AanbHenwem), n 4o6aBnsaIOTCA KOHEYHbIE TOYKM, YYBCTBUTENbHbIE K BO3AEACTBUIO S9HAOKPUHHOW CUCTEMBI.
C ucnonb3osaHuem FSDT ouUeHMBAETCA BMSAHME XUMUYECKMX BELLECTB HA PaHHEN CTaAuW LMKNa pa3BuTus
pbI6 C NnpeanonaraeMbiM OTpULATENbHLIM BO3AEWCTBUEM HA SHAOKPUHHYIO CUCTEMY (HanpuMep, MHFMOUTOPOB
3CTpOreHesa, aHApoOreHe3a u CTepouaoreHesa), a UMEeHHO Ha NonoBO3penocTb. cnbiTaHne BKIIOYaEeT coye-
TaHue ABYX OCHOBHbIX 9HAOKPUHHbLIX KOHEYHbIX TOYEK: KOHUEeHTpauuio ButeruoreHmHa (VTG) u dpeHotunmye-
CKO€ COOTHOLLIEHME NOMOB, NO3BONALUX OOBACHUTH MEXAHU3M AEWCTBUS UCMLITYEMOTO XUMUYECKOTO BeLle-
crtea. FSDT moryT ncnonb30BaTbCs AfS OLEHKU OMacHOCTM U pUCKa 3a CYET U3MeHEeHUs PeHOTUNUYECKOro
COOTHOLLIEHUS MONOB B peneBaHTHoN nonynauun. OaHako ecnu MeTof] NPUMEHSIETC ANSA OLeHKN ONAacHOCTH
UNu pucka, To He CrneayeT UCNonb3oBaTh KOMIOLLIEK, MOCKOMNbKY UMEIOLMECH AdHHbIe NO Banuaauuu nNokasbl-
BAIOT, YTO Y AaHHOro Buga pbl6 peako HabnoaalTca naMeHeHns (PEeHOTUNUYECKOTO COOTHOLLIEHUS NONOB B
pesynerare BO34eNCTBUSA UCMbITYEMbIX BELLECTB.

MpoTokon ocHOBaH Ha pbibe, NOABEPrHYTON BO3AENCTBUIO XMMUYECKUX BELLECTB 4Yepes Boay BO Bpe-
MS nepuoga NnonoBOro Co3peBaHusl, B KOTOPOM, KakK OXuaaetcs, pbidbl NPOABNAIOT HanbGonee BbICOKYIO YyB-
CTBUTENbLHOCTb K BAUAHWUIO XMMUYECKUX BELLECTB, OKa3biBAKOLUX OTPULIATENLHOE BAUSAHUE HA QHAOKPUHHYIO
CUCTEMY U NPENATCTBYIOLLUMX MONOBOMY pa3BuUTUIO. B kayecTBe nokasaTener CBA3aHHbIX G SHAOKPUHHOW CU-
CTEeMOW HapyLUeHWUW pa3BUTUS U3MEPSIOTCA BE OCHOBHbIE KOHEYHbIE TOYKW: KOHUeHTpauus VTG 1 COOTHO-
LeHWe nomnos, YTo onpeaensieTcs UccrneaoBaHWeM rMCcToNornm NomoBbIX Xxene3. McTonaTonorus NOnoBbIX
»Kenes (oLeHka v onpefeneHue ctaguii passuTUA OOLIUTOB U CNEPMATO30MA0B) HE ABNAETCS 06A3aTENbHON.
Kpome T0Oro, rae 970 BO3MOXHO, ONpeaenseTca reHeTUYECKUiA Non (HanpuMep, Ha ANOHCKON OPU3NUKM U TPex-
WTNOW KoroLLKe). Hanuune mapkepa reHeTUYECKOro nona AaeT CyLEeCTBEHHOE NPEUMYLLECTBO, MOCKOMbKY 3T0
MOBbLILLAET MOLLUHOCTb CTaTUCTUKU COOTHOLUEHWUS MONOB W MO3BONSET ONpPeAenuTb UHAUBUAYASbHYIO CMEHY
deHoTunuyeckoro nona. [lpyrue OCHOBHbIE KOHEYHbIE TOYKU, KOTOPbIE cneAyeT U3MepsTb, BKIIOYAIOT CKO-
POCTb BbINYNMEHUS, BbDKMBAHUE, ANUHY U Maccy Tena. MeToa ucnbiTaHma MOXET ObiTb a4anTMPOBaH K APYrUM
BMAaM pblb, NOMUMO YNOMSHYTbIX BbILLE, NPW YCIIOBUM NPOBEAEHUS NPOLEAYPbl Banuaauuu, aHanoru4Hom
NpoAenaHHoN AN SINOHCKOW OPU3UKN, TPEXUTTON KOMIOLWKW U 4aHUO-PEPUO, Tae KOHTPOMbHbIE PbiObl B KOHLE
UCMbITaHUA NPOXOAAT Nonosoe AnddepeHumuposaHme, ypoHu VTG Obinm 4OCTaTOMHO BLICOKUMU ANS BbISB-
NeHnA 3HaYUTENbHbIX M3MEHEHUI, CBA3AHHBIX C XMMUYECKUM BELLECTBOM, U YYBCTBUTENILHOCTb TECT-CUCTEMbI
yCTaHaBnMeanacb C NOMOLLbIO CTaHAAPTHLIX aKTUBHbIX AMA 9HAOKPUHHOW CUCTEMBbI XMMUYECKUX BELLECTB,
TaKuX KaK aHTUICTPOreHbl, aHTUaHAPOreHsbl, MHIMBUTOPLI apomarasbl 1 T. 4. Kpome Toro, ot4eT(bl) N0 Banuaa-
LM CO CCbINKON Ha AaHHble FSDT ¢ ucnonb3oBaHMEM APYrMX BUAOB pblb AomkeH(Hbl) BbiTb pacCMOTPEH(bI)
OG3CP, a utorn Banuaauum AOMKHbI PACCMaTPUBATLCA B KAYECTBE YA0BMNETBOPUTENbHBIX.

Vi
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M EXTOGCY.LAPCTHBETHHUB 1 CTAHAODAPT

METO/bI MCMBITAHUI XMMUYECKON NPOAYKLMW,
NPEACTABNSIOLIEN ONACHOCTb [IN15 OKPYXKAIOLLEV CPE[b

McnbITaHua No BO3AeNCTBUIO HA NOMOBO3PENnocTb pbIo

Testing of chemicals of environmental hazard.
Fish Sexual Development Test

Dara BBegeHus — 2016—09—01

1 ObnacTb NpUMeHeHust

1.1 HacrosiLumin ctaHgapT ycTaHaBNMBAET METOA UCMbITAHUA BO3AENCTBUS BELLECTB Ha MOMOBO3pe-
noctb pei6 FSDT in vivo, npegHasHa4YeHHbI AN OGHAPYXXEHUA XMMUYECKNX BELLECTB C aHAPOr€HHbIMU U
3CTPOreHHbIMW CBOWCTBAMM, A TAKKE aHTMAHAPOr€HHbIMU, aHTUACTPOr€HHbIMU U UHTMOUPYIOLLMMK CTEPOU-
goreHes ceorictBamu. dasbl Banugauuun FSDT (1 1 2) oxsaTbIBaKOT SCTPOreHbl, aHAPOreHbl U XMMUYECKUE Be-
LecTBa, MHrMbMpytome crepongoreHes. SPPEKTbl aHTaroHMCTOB SCTPOreHoB U aHaporeHos B FSDT npea-
cTaBneHbl B Tabnuue 1.

1.2 FSDT He pacnpocTpaHaeTcs Ha penpoayKTUBHYIO CTaauIo pasBUTUA pbib, U, CrieaoBaTenbHo, B AaH-
HOM METOA4E UCMbITAaHWIO NOABEPraroTCA XMMUYECKUe BeLLeCTBa, KOTOpble, Kak Npeanonaraercsa, BNusIoT Ha
BOCNpOu3BeaeHne B Donee HU3KMX KOHLIEHTpauuax, YeM Ha MofioBOE pasBuUTUE, U UX OLCHMBAIOT B MeToAe,
KacaloLeMcsi BOCNPOU3BEAEHUS.

2 TepmuHbI 1 onpeaeneHus

B HacrosiLieM cTaHaapTe NPUMEHEHBI Cneayiowme TEPMUHbLI C COOTBETCTBYIOLLMMU ONpeaenNeHUAMM:

2.1 ocHOBHaa KOHe4Has Touka (apical endpoint): BoisbiBatowas apekT Ha ypoBHE NONYNALUN.

2.2 ASV: 3HaueHune HacbILWeHusa Bo3ayxa.

2.3 ouomapkep (biomarker): BoisbiBatowmi 3¢pheKT HA yPOBHE OTAENBLHOrO OpraHn3ma.

2.4 dph (days post hatch): IHn nocne BbinynneHus.

2.5 DMY: Y-cuenneHHbin DM-goMeH reHa, Heobxoaumblil ans pasButus camua poibbl opusus.

2.6 ELISA (enzyme-Linked Immunosorbent Assay): IMmyHO(bepMeHTHbIN TBepAOda3HbIN aHanu3.

2.7 macca pbibbl (fish weight): Cbipas macca pbiBbl (Macca, onpeaeneHHas Nocsie NPOMakMBaHUA Hacyxo).

2.8 FSDT (Fish Sexual Development Test): TeCT no oueHke BNUSAHMA HA NONOBO3PENOCTL Pbib.

2.9 HPG ocb (HPG axis): f'mnotanamo-runou3apHo-roHagHas ocb.

2.10 pbiSbi-repmacdpoautsi (intersex fish): Puiba ¢ bonee yem ogHON ANLEKNETKOW B CEMEHHMKAX Ha
6 NpoaHanNM3nMpPoOBaHHbLIX CPE30B UNKN CNEPMATOrEeHHbLIMU KNETKaMu B AMMHUKAX (Aa/HeT).

2.11 ypoBeHb 3arpy3ku (loading rate): Cbipas macca pbibbl Ha eauHULy 06bema BOAbI.

2.12 MOA (mode of action): MexaHusm aevncreus.

2.13 RT-PCR (reverse Transcriptase Polymerase Chain-Reacti): MonumepasHas uenHas peakuus ¢ 06-
paTHOMN TPaHCKPUMTAa30M.

2.14 TG (test Guideline): PykoBoACTBO N0 UCNbITAHUIO.

2.15 neauddbepenumpoBaHHaa pbiba (undifferentiated fish): Pbiba ¢ roHagamm ¢ HepasnMYMMbIMU
NONOBLIMU KINETKaMU.

2.16 Vitellogenin (VTG): ButennoreHuH.

M3paHue ocpmumanbHoe
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3 Obwwme nonoxeHus

3.1 VTG B HOpME NpOAYKLMPYETCA NEYEHbIO ANLEKNaAYLLMX NO3BOHOUYHbIX CAMOK B OTBET Ha 3HA0reH-
Hblil 3CTpOreH B KPOBK [5]. MpoaykT ABNAETCA NPeaLlecTBEHHUKOM GenKOB SIMYHOTO XXENTKa U MOCNE CUHTEe3a
B MEYEHU TPAHCNOPTMPYETCA C KPOBOTOKOM B SIMMHWUKU, [4€ OH 3axBaTbiBAeTCA U Moanduumpyerca noa aei-
cTBuUeM passusaoLmxca auy. CuHTes VTG npoucxoanT Ha O4EHb HU3KOM YPOBHE, XOTA AETEKTUPYETCS Y He-
nonoBo3penbIX Pbid N B3POCbIX CAMLUOB PbiO, MOCKONbKY OHM HE UMEKT AOCTaTOMHOrO YPOBHSA SCTPOreHa B
kposu. OfHaKo nevyeHb CnoCoOHa CUHTE3MPOBaTb U CEKPETUpPOBaTb VTG B OTBET HA CTUMYTALMIO 3K30TEHHBIM
acTporeHom [6]-[8].

3.2 NamepeHne VTG cnyxut Ansi 0OHAPY>XEHUS XMMUYECKUX BELLECTB C SCTPOreHHbIM, aHTUACTpore-
HbIM, aHAPOreHHbIM MEXaHM3MOM [LEeNCTBUA U XUMUYECKUX BELLECTB, HapyLLAKLWmMX CTeponaoreHes, Hanpu-
Mep, MHrMBuTopos apomMarasbl. OBHapPYXEeHMEe XMMUYECKMX BELLECTB C SCTPOreHHbIM AECTBUEM MOXHO Npo-
BOAUTb NO U3MEPEHMI0 MHAyKUMM VTG y caMmuoB pbibbl, U B CreuuanbHON Hay4yHON nuTepatype UMeeTCs
fonbLIOe KONMYECTBO COOOLLEHUI NO 3TOMY Bonpocy. MHaykums VTG 6bina Takke npoaeMOHCTPUPOBaHa no-
cne BO3AeNCTBMA apoOMaTU3NPOBaHHbLIX aHApPoreHoB [9], [10]. CHUXKEHME YPOBHA LUPKYNUPYHOLLUX SCTPOTEHOB
y CaMOK, HanpuMep B pesynesrate MHIMbupoBaHus apomarasbl, KaTtanM3upyoLwein npespaLleHme SHA0TeHHOro
aHAporeHa B NPUPOAHbLIA 3CTpOreH 17B-acTpaaunon, NPMBOAUT K CHMXEHUIO KOHUEeHTpauuun VTG, 4To ucnonb-
3yerca Ans obHapy>eHUs XMMUYECKUX BeLLecTs, 0bnagatomx MHIMOUPYIOLMMU CBOMCTBAMMU B OTHOLLEHUM
apomaTtasbl, Unu UHrMOUTOPOB CTepouaoreHesa B Bonee WMPOKOM cmbicne [11]. YcTaHOBNEHO U UMeeTcs
MHOTO COOBLLEHNI O BUONOrMYECKOM 3Ha4YEeHUM U3MEHEHUs ypoBHS VTG nocne HrnbupoBaHWs 3CTPOreHoB/
apomarassbl [12], [13]. OaHako, BOSMOXHO, YTO Ha cMHTE3 VTG y CaMOK Takke MOryT OKasbiBaTb BIUSIHUE
XUMUYeckue BellecTsa, obnagaioime obLen TOKCUYHOCTLIO U 3dhpekTamMmn, He CBA3AHHLIMU C SHAOKPUHHOM
CUCTEMOMN.

3.3 BbIno ycnewHo pa3paboTaHo U CTaHAAPTU3UMPOBAHO ANA LUMPOKOFO NPUMEHEHUSI HECKONbKO METO-
[10B KONMYECTBEHHOI oueHkn VTG B npobax KpOBU, MEYEHN, BCEM TENE UM FOMOreHaTe roriloBHOro/XBOCTOBO-
ro KOHLOB, OTOBPaHHbIX OT OTAEMbHbIX Pbi0. 3TO OTHOCUTCA K AAHUO-PEPUO, TPEXUTNON KOMIOLLKE U ANOHCKOM
opu3uK, a TakKke YacTUYHO BanNnuAWPOBaHHOMY BUAY TONCTOroN0Ba; UMEIOTCA MeToAbl BuaocneLmduieckoro
MMMYHObepMeHTHOro TeepaodasHoro aHanusa (ELISA), B KOTOpbIX UCNONb3YETCA UMMYHOXMMUS ANS1 KOTU-
YyecTBeHHOW oueHku VTG [8], [14]-[20]. Y anoHckow opu3numn u AaHMO-pepuo CyLLIECTBYET BbICOKasi KOppenaums
MeXay U3MepPEeHHbIMKU YypoBHAMU VTG B nna3me KpOBM, MEYEHU U TOMOTeHaTax, XOTA aHanu3 romMoreHaToB
NOKas3bIBAET HECKOMNbKO Bonee HM3Kne 3HavyeHus, 4yem aHanua npo6 nnasmel [21]-[23]. B npunoxexue I npu-
BeAeHbl MeToauku otbopa npob ana aHanusa VTG.

3.4 N3meHeHne HEeHOTMNUYECKOro COOTHOLLIEHUS MOSIOB (NPONOPLIMKN MONOB) ABMAETCA KOHEYHOW TOM-
KOW, OTpakalowen cmeHy nona. B npuHuune, aCTpOreHbl, aHTUICTPOreHbl, aHAPOreHbl, aHTUAHAPOTEHbI U
XUMUYECKME BELLECTBA, MHIMBMpYIOLLME CTeponaoreHes, MOryT BusiTb HAa COOTHOLLEHME MONOoB y pa3BuUBa-
owmxcsa poid [24]. Beino nokasaHo, YUTO 9Ta CMEHa nora SBMSETCA 4YaCTUYHO 00paTuMoNn y AaHuo-pepuo
[25] nocne BO3aENCTBUA XMMUYECKUX BELLIECTB C 3CTPOreHonoAo00HbIM AeNCTBUEM, TOTAA Kak CMEHa nona no-
cne BO3AeNCTBUA XMMUYECKUX BELLECTB C aHAPOreHonoA00HbIM AENCTBUEM ABASIETCA NOCTOSAHHON [26]. Mon
onpeaenseTcs Kak camka, cameu, repmadpoaut (OOLMUTLI U CNEepMaTOreHHble KNeTku B OAHOM roHaae) unm
HeauddepeHUNpPOBaHHbIE, KOTOPbIE YCTAHABNUBAIOTCA MTMCTONOMMYECKUM NCCNeA0BaHWEM MONOBLIX XXenes3 y
oTaencHbIX pblb. PykoBoaswme ykasaHusi npuBeaeHbl B npunoxerdun E u [27].

3.5 leHeTuyeckuii non onpeaensaeTcs ¢ NOMOLLbIO FEHETUYECKUX MAaPKEPOB, KOraa OHM UMEIOTCA Y AaH-
HOro Buga pbib. Y camky unm camua SnoHCKON OPU3MKM COOTBETCTBEHHO reHbl XX U XY moryT ObiTk 0GHaApy-
>KEHbI C MOMOLLbIO NoNMMepasHon uenHov peakuyuu (PCR), unu Y-cuennenHbin DM-gomeH reHa (DMY) moxet
ObITe onpegeneH (DMY oTpuuartensHbIi UK NONOXKUTENbHBIN), Kak onucaHo B [28], [29]. Ana Tpexurnon Ko-
MIOWKK CyLLEeCTBYET aHanornyHblii metog PCR ans onpeaeneHnsa reHeTMYeckoro nona, ornncaHHblii B npuno-
>xeHun K. Ecnu reHeTuyecknin non MOxeT ObiTb UHAUBUAYANBHO CBA3AH C PEHOTUNUYECKUM MOMNOM, TO MOLL-
HOCTb MCNbITAHUA NOBLILLAETCS, U NO3TOMY FEHETUYECKMI MO CNEeAYET ONPEAEnATL Y BUAOB C YCTaBNEHHLIMU
rEHETUYECKUMM MOMOBLIMU MapKepamu.

3.6 B COBOKYMHOCTU ABE OCHOBHbIE 9HAOKPUHHBIE KOHEYHbIE TOYKN, VTG U COOTHOLLIEHUE NMONOB, MO-
ryT CBUAETEeNbLCTBOBaTh 00 3HAOKPUMHHOM MexaHu3ame paeicteus (MOA) xumuyeckoro sewgecrea (CM. Ta-
6nuua 1). COOTHOLLEHNE NOMOB ABMSAETCA BaXHbIM GMOMapKepom Ha ypoBHe nonynauuu [30], [31] u ana
HEKOTOPLIX YETKO ONpedeneHHbIM MexaHu3MoM AeicTBusi, pedynbratbl FSDT MOryT GbiTb MCMOSMb30BaHbI
ANS OLEHKN OMacHOCTU U PUCKOB, €CrK 3TO OyAeT COYTEHO LenecoobpasHbiM PerynupyrowmmM OpraHom.
B HacTosiLee BpeMA TakMMK MexaHu3Mamu AeincTBus obrnagatot MHIMbuTopbl SCTPOreHOB, aHAPOTrEHOB U
cTepoujoreHesa.
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Tabnwu Ua 1— PeaKL[I/IH SHAOKPUHHBIX KOHEYHbIX TOYEK A4NA XUMUYeCKuX BellecTB C pasfiniHbiM MeXaHN3MOM nenctensa

Mexanusm genctausa (MOA) VTG | VTG ¢ | CoOTHOLLEHWe nosos Ccbinku
Cnabblil aroHUCT 3CTPOreHoB 1 1 10 unu THeanddepeHLMpoBaHHEIe [32], [42]
TQ unu
CUWNbHBIA aroHUCT 3CTporeHoB t T T He,D,VIdDdDepEHIéWIpOBaHHbIe, [33], [42]
HeT
AHTaroHUCT 3CTPOreHoB - - Vo, [34]
P T HeandpepeHUNpoBaHHbIe
ATOHUCT aHAPOreHoB v vnu v v 13, Her Q [33], [26]
AHTaroHUcT aHgporeHos - - 19, 1T repmacppoant [35]
MHM6uTOp apomarasbl ! ! 12 [11]
YenoBHele 0603HaueHus], NpuHsTLIE B Tabnuue: T — nossilwenne;
1 — cHUXeHNe He NpoBepsIoT.
Mpumevyanune — MOA B HacTosLee BpeMs 3ajOKyMEHTUPOBaHb! B MEHbLLEH Mepe.

4 MpuHuun metoaa

4.1 B ucnbiTaHny BO34EWCTBUIO NOABEPraOT PbiBy OT TONBLKO YTO OMNOAOTBOPEHHON ANLIEKNETKM A0 3a-
BEPLLEHMA NONOBOW AnddepeHLymaLmm He MeHee YeM B TPEX KOHLEHTPaLUAX UCTIbITYEMOTO BELLECTBA, pacTBo-
PEHHOIo B BOAE. YcnoBusa UcnbiTaHUM AOJKHBI ObITb NPOTOYHbIMU, 3@ UCKITIOYEHUEM Clly4HaeB OTCYTCTBUA Npu-
rOAHOCTU N COOTBETCTBYIOLLMX CBOMCTB UCMLITYEMOrO BeLIeCcTBa (HanpuMep, orpaHu4eHHas pacTBOPUMOCTb).
McnbiTaHme HauMHaeTCa ¢ NOMELLEHUS TOMbKO YTO ONMOAOTBOPEHHBIX SAMLEKIETOK (40 pacwenneHus tnacro-
AKCKA) B UCTIbITATESbHBIE KaMephbl. 3arpyska kamep A5 Kaxaoro suaa onucada B 7.1.2. [ina sBanuanpoBaHHbIX
BMAOB PbliB: AMOHCKON OPU3NM, TPEXMITION KOMIOLLIKM U AAHWO-PEPUO, UCTIbITaHUE 3aBepLuaeTca Ha 60 cyT nocne
BbINynneHus. Mo OKOHYaHWW MCNbITaHUst BCA pbiba nogsepraeTca rymaHHon 3sTaHasuu. buonormyeckyio npoby
(nnasmy KpoBM, NeYEHb UM FOMOreHaT rofioBHOrO/XBOCTOBOIO KOHLOB) OTOMpaloT ansa aHanusa VTG o1 Kaxaon
pbiObl, @ OCTaBLUYKOCA YacTb (PUKCUPYIOT ANsi TMCTONOMMYECKON OLEHKM roHag C Lenblo onpeaeneHus eHoTu-
MMYECKOro noma; AOMNOMHUTENBHO MOXKET ObITb BLIMOSIHEHA NMCTONATONOMMA (HaNpUMep, onpeaerneHwe cragun
roHaz, ypoBeHb repmadpoautos). Buonornyeckasa npoba (aHanbHLIM UK CMIMHHON NNABHUK) ANsi ONpeaeneHus
reHeTMYeCcKoro nona oTéupaercsa y BuaoB, 0bnaaaloLmx COOTBETCTBYIOLLIMMU MapkepamMu (npunoxeHus U, K).

4.2 KpaTkoe onucaHue COOTBETCTBYIOLLUX YCMOBUI UCNLITAHUSA, CneuuUYHbIX ANS BanuaMpoBaHHbIX
BWAOB: SINOHCKOW OPU3UMN, TPEXUINOW KOMIOLLKW U AaHUO-PEPUO, NPUBOAUTCS B MPUNOXKEHUN A,

5 Undopmauua 06 ncnbityeMom BelecrBe

5.1 JomkHbl ObITb B HANUYKUKM PE3ynbTaTbhl UCMILITAHUSA OCTPON TOKCUMHOCTM UMK APYroro METo4a OLEHKM
KpaTKkoCpo4YHOM TOKCMYHOCTU TG 215 [36] u TG 210 [4], npeaAnoYTUTENBLHO HA BUAAX, BbIOPAHHLIX ANS 4AHHOTO
ucneltaHus. Kpome Toro, AOMKHbI ObITh AAHHBIE MO PACTBOPUMOCTU B BOAE U 1ABNEHUN NAaPOB UCCEAYEMOTO
BELLECTBA U HAZeXHbI METOA KONUYECTBEHHOTO aHanu3a XUMWYECKOro BeLLeCTBA B UCNLITATENbHLIX Kame-
pax C U3BECTHOM U NOATBEPXKAEHHOW TOYHOCTbIO U NpeaenomM oBGHapyXeHUs.

5.2 [Ipyras nonesHas uHOpPMaLMsi BKIIOYAET CTPYKTYPHYIO hOpMyIy, YUCTOTY XMMUYECKOTO BELLIeCTBa,
cTabunbHOCTbL B BOAE U Ha cBeTy, pKa, Pow 1 pesynbrarbl ucnbiTaHust no 6uopasnoxenuto TG 301 [37].

5.3 Kpurepum npmeMnemMocTu ucnbiTaHusA

Ona npueMmnemMocTu pe3ynsTaToB UCNbITAHUS AOMKHLI COBMIOAATLCA cneayiowme yCrnoBust:

- KOHLIEHTpaLuus paCTBOPEHHOro KUCNopoaa AOSMKHA COCTaBNATb HE MeHee 60 % 3HaYeHUs HACbILLEHUA
Bo3gyxa (ASV) B TeYEHUEe BCEro UCNbITAHUS,

- TeMneparypa BoAbl HE A0MKHA OTnMYaTbca bonee yeM Ha £ 1,5 °C mexay ucnbiTatenbHbIMU KaMmepa-
MK B OO0 MOMEHT BPEMEHW B TEHEHWUE NEPUOAA BO3AENCTBUSI U JOMKHA NOAAEPXUBATLCA B TeMneparyp-
HbIX AManasoHax, ykasaHHbIX ANA TECTOBbLIX BUAOB (NpunoxeHue A);
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- [OIDKEH UMETLCA B HANUYUW BaNMAUPOBAHHbIN METOA aHanu3a UCTbLITYEMOro XMMUYECKOTrO BELLECTBA
C npeaenom 00HapYXEHUA 3HAYUTENbHO HMXKE CAMON HU3KOW HOMUHANBLHON KOHUEHTpaLuum, U J0JDKHbI ObITb
nony4eHsl AaHHble, NOATBEPXKAAIOLME YAOBNETBOPUTENBHOE COXPAHEHWE KOHLEHTPALMU UCTLITYEMOrO Be-
wiecrsa B pacrsope B npegenax + 20 % cpeaHen uamepaeMon BENNYUHDI;

- 00LLasA BbPKUBAEMOCTb ONSIOAOTBOPEHHBIX SINLIEKNETOK B KOHTPOME U B TEX CNYy4asX, KOIZ1a OH UMEETCS,
B KOHTPONE Ha pacTBOPUTESb A0MkHA ObiTh Gonee unu paBHa npeaenam, onpeaeneHHbIM B NPUINOXKeHUH A;

- KpUTEPUU NPUEMIIEMOCTH, CBA3AHHbIE C POCTOM U COOTHOLLEHUEM NONOB, N0 OKOHYAHUU UCTILITAHUA
OCHOBBIBAIOTCS HA AaHHBIX, MONYYEHHbIX B KOHTPOSbHLIX rpynnax (06beAnHEeHHbIX KOHTPONAX HAa PacTBOPU-
Terb U BOAY, €CMN OHU 3HAYUTENBLHO OTAIMYAIOTCSA, TO TONLKO HA PACTBOPUTEND):

fAnoHckan opusmna [Lanuno-pepuno Tpexurnas konioLka
Pocr Chblpas macca pbi6bl, > 150 Mr > 75 Mr > 120 Mr
nocrne NPOMOKaHUA Hacyxo
[nvHa (cTaHaapTHasn) > 20 MM > 14 Mm > 20 MM
S;:’;:we“”e (camus! unm camkm) 30-70 % 30-70 % 30-70 %

Mpu “Cnonb30BaHUK PACTBOPUTENSI OH HE JOSDKEH OKasblBaTb CTATUCTUYECKM 3HAYMMOE BIMSIHUE Ha
BbDKMBAEMOCTb M HapyLLaTh 3HAOKPUHHYIO (DYHKLIMIO MU OKa3blBaThb Apyrue oTpuuaTtenbHbie 3ekTbl Ha
paHHUX CTAUSIX PA3BUTUS, YTO NOKA3bIBAET KOHTPOMb HA PaCTBOPUTENb.

Ecnun HabniogaeTca OTKNOHEHUE OT KPUTEPUEB NPUEMNEMOCTHU UCMBITAHUA, TO NOCAEACTBUSA cneayeTt
YUMTbIBaTb NPUMEHUTENLHO K AOCTOBEPHOCTW PE3YNLTATOB WCMLITAHUA W NPOAHANU3UPOBAHHLIE AaHHbIE
BKINIOYAIOT B OTYET.

6 OnucaHue metopa

6.1 cnbiTatenbHble Kamepbl

MoryT GbITb MCNONb30BaHbI KaMEPbl U3 CTEKNA, HEPXKABEIOLLEN CTanuM UNu ApPYrux XUMUYECKU UHEPT-
HbIX MaTepuanoB. PasMepbl kamep AOMKHbI ObITb 4OCTATOYHO GonbLUMMMK, YTOOLI 06ecneunBanucbL KpuTepUn
YPOBHS 3arpy3ku, NpuBeAeHHbIe HWKe. XKenartenbHo, YTobbl UCTIbITaTENbHbIE KaMepbl pacnonaranuck Npous-
BOSIbHO B MECTE NPOBEAEHUSI UCTIbITAHUSA. PaHAOMU3MPOBAHHDIN GMOYHbLIN AU3AIH C K&XKAO0N KOHLUEHTpauuen,
MPUCYTCTBYIOLLEH B Ka)KAOM Onoke, SIBNSAETCS NPeanouTUTENbHEE NOSTHOCTLIO PAHAOMU3MPOBAHHOIO AU3an-
Ha. McnbiTaternbHble Kamepbl A0MKHbI ObiTh 3aLULLEHbI OT HEXENAaTEeNbHOIr0 HApPYLLEHUS.

6.2 BbI6GOp TeCTOBbIX BUAOB

PekoMeHayemble BUAbI pbl® NpuBeAeHbl B Npurioxenun A. Mpoueaypbl BKIOYEHUS HOBLIX BUAOB Npu-
BEAEHbI BO BBEAEHUM.

6.3 CoaepxaHue poguTenbCKOro ctaga poio

Moapo6Hyio HGOPMALMIO O COAEPKAHUM POAMUTENBCKOIO CTaza pblb B yA0BNETBOPUTENbHbIX YCIIOBUAX
MOXHO HanTu B TG 210 [4]. Poautenbckoe ctago pbib KOpMAT OAUH UMK [iBa pa3a B IeHb COOTBETCTBYIOLWLUM
KOPMOM.

6.4 O6paweHune c IMOPUOHAMU U NIMUMHKAMMN

6.4.1 BHayane amMOpPUOHbI M NUYUHKM NOABEPraloT BO3AENCTBUIO B OCHOBHOMW KaMepe, B KOTOPOW Haxo-
asarca 6onee maneHbKMe KaMepbl U3 CTEKINA UMW HEPXKABEIOLLEN CTanu, CHabXXEeHHbIe ceTYaTbiMu CTOPOHAMU
Unu gHuwamMm, ansi obecneyeHnst NOToka UCMLITYEMOrO BelLLecTBa Yepe3 kamepy. HeTypOyneHTHbIN noToK
yepe3 3TU MarneHbkue kamepbl 06ecnevmBaloT CyCneHAMPOBaHMEM UX COAEPKUMOTO NepeaABMKEHUEM PYKOM
Kamepbl BBEPX U BHU3, HO BCEI1a COXPaHSIsi OPraHu3mbl, NOTPY>XEHHbLIMU B BOAY.

6.4.2 Ecnn KOHTENHepbI, PELUETKU UMK CETKU C AILIAMU UCTIONb30BANUCL ANA COAEPXKaHUA ANUL, BHYTPU
OCHOBHOW UCMbITATENbLHOW KAaMepbl, TO 9TM OFPAHUYMBAIOLLIME YCTPOWCTBA YAANAIOT NOCNE BbINYNNEHUA NUYU-
HOK, 3@ UCKIIOYEHNEM CETOK, KOTOPbIE OCTaIOTCS ANs NPeaynpexaeHusa ucHesHoBeHus polb. Ecnu cywecteyet
He0o6X0AMMOCTbL B NEPEHOCE NIUYMHOK, TO OHU HE AOIDKHbI NOABEpraTbCs BO3AENCTBMIO BO3AYXa U He cneayet
MCcnonb30BaTb CETKU ANs BbICBOOOXKAEHUSA pbiObl U3 KOHTEWHEPOB C AiLaMu. CpOoKK Takoro nepeHoca 3aBUCAT
OT TECTOBOIO BUAa pbib, U nepeHoc He Bceraa Tpebyercs.
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6.5 Booa

B kavecTtBe ncnbiryemon BoAbl NOAX0AUT MoGasn Boaa, B KOTOPON TECTOBLIE BUAbI B KOHTPONE BbhKUBa-
I0T MO MEHbLUEN Mepe Tak e, Kak B BOAe, ONUCAHHOMN B NPUNnoxeHun b. OHa gomkHa ObiTb NOCTOSAHHOTO Kave-
CTBa B TEYEHWe BCEro nepuoga ucnbiraHusa. B uensax rapaHtum Toro, 4to BOAA ANA pa3BeaeHUs He okasbiBaeT
CYLLIECTBEHHOIO BNUSIHUSI HA pe3ynbrartbl UCMbITAHWUA (HAanNpUmep, 3a CYeT B3auMOAENCTBUA C UCMbITYEMbIM
BELLECTBOM) WUIM HEraTMBHO BO3[AENCTBYET HA MPOU3BOAUTENbLHOCTL POAUTENLCKOrO craja, vepes onpeae-
NEeHHbIE MHTEPBAarnbl BPEMEHU OTOMPAIOT BOAY ANA aHanu3a. Takue nokasartenu, Kak obwmin opraHu4eckum
yrnepoa, npoBOAUMOCTb, pH 1 coaepkaHne B3BELUEHHbIX TBEPAbIX 4acTUL U3MEPSAIOT, HanpuMep, pa3 B Tpu
MecsLa, Koraa M3BecTHO, YTO BOAA ANA pa3sBeAeHUSA OTHOCUTENbHO MOCTOSIHHA NO CBOEMY KayecTy. M3me-
peHusa Txxenblx metannos (Hanpumep, Cu, Pb, Zn, Hg, Cd, Ni), OCHOBHbLIX aHUWOHOB W KaTMOHOB (Hanpumep,
Ca, Mg, Na, K, CI, 8O, u nectuynaos He0o0Xxo0aMMO NPOBOAUTD, €CNU KAa4YECTBO BOAbI Bbi3bIBAET COMHEHUE.
Moapo6Has uHdopmMauusi 0 XMMUHECKOM aHanu3e u otéope npob Boabl NnpuseaeHa B 7.4.1.

6.6 McnbiTyemMble pacTBOpbl

6.6.1 Ecrnin 970 BO3MOXHO C NPAKTUYECKON TOYKU 3PEHUS, TO UCNONB3YIOT NPOTOYHYIO cuctemy. MNpu npo-
BEEHWUU UCMbITAHUI C MPOTOYHBIM AN3AIWHOM ANA AOCTABKM CEPUMN KOHLEHTPaLUIi B UCNILITATENbHbIE Kamepbl
HeoOxoaMma cucTema, HENPEPBLIBHO A03MPYIOLWAs u pa3baenaiowas UCX0AHbIN CTOKOBbIN PACTBOP UCTbITYe-
MOrO BeLLECTBa (HanpuMep, A03VPYIOLLMIA HACOC, NPONOPUMOHASbHBIN padbaBuUTeNb U CaTypaLUOHHAsA CUCTe-
ma). CKOpOCTb NOTOKOB PaCcTBOPOB M BOAbI ANS pa3BeAEHUA NPOBEPAIOT Yepe3 onpeaeneHHble UHTepBanbl
BPEMEHU B XOAE UCTILITAHNSA, U OHU HE AOMKHbI U3MEHATLCA Bonee yeMm Ha 10 % B TEUEHWE BCEro UCNbITAHUA.
MoaxoasLasa cKOpoCTb NOTOKA COCTABMAET HE MEHEE NATU 06LEMOB UCTILITATENbLHLIX kKaMep 3a 24 Y [4]. He
MCNOMb3YIOT NNACTUKOBLIE TPYOKW UMM Apyrue matepuansl, coaepxawme 6UoNoruieckn akTUBHbIE XMMUYe-
CKMe BELLEeCTBa UNK BELLECTBA, aAcopOmMpyloLme UCNbITYEMOE BELLECTRO.

6.6.2 CTOKOBbII pacTBOp NPeAnoHTUTENBHO rOTOBAT 6€3 NCNONb30BaHUA pacTBOpUTENEN NPOCTLIM CMe-
LUMBAHUEM UM NEPEeMEeLUIMBAHNEM UCNbITYEMOro BELLECTBA B BOAE ANA Pa3sBeAeHUs C NOMOLLLIO MEXaHU4e-
CKUX CpeacTB (HanpuMep, BCTPSXMBaAHWEM UAKM yneTpassykom). Ecnu ucneiTyemoe BewwecTso TpyaHO pac-
TBOPMMO B BOAE, TO UCMONb3YIOT Npoueaypsl, onucaHHbie B Pykosoactee O3CP no pa6orte ¢ BelecTsamu,
C KOTOpPbIMW TPYAHO NPOBOAUTL MaHunynsauuu [38]. MNMpeanoyTUTENBHO PaCTBOPUTESL HE UCMOSL3YIOT, HO B
HEKOTOPbIX Cry4asx OH NPUMEHSIETCA ANS NONYyYEHUS JOCTAaTOYHO KOHLIEHTPUPOBAHHOTO CTOKOBOIO pacTBOpa.
Mpumepbl NOAXOAALLUMX pacTBOpUTENEN NPUBEAEHDbI B CObINKe [38].

6.6.3 Cneayet nsberarb NONyCTaTUYECKUX YCITOBUIM UCTILITAHMIA, €CIIM TONBLKO HA TO HE UMEIOTCSA BECKUE
MPUYMHBI, CBA3AHHbIE C UCMBITYEMbIM BELLIECTBOM (HanpumMep, ero ctabunbHOCTbIO, OFPAHUYEHHON AOCTYNHO-
CTbIO, BBICOKOW CTOMMOCTBLIO UINM ONACHOCTLIO NPY NPUMEHeHun). [InA Nonycraruyeckoro MeToaa BbiNOMHAIT
[Be pasnuyHble npoueaypbl BOCCTAHOBMEHUs. B nepBoM cnyyae HOBble UCMbITYEMbIE PacTBOPLI FOTOBAT B
YUCTbIX KAMEepax, U BbDKMBLUME fIALIA U MUYUHKU OCTOPOXKHO NEPEHOCAT B HOBbIE KaMepbl, BO BTOPOM TECTO-
Bbl€ OPraHWM3Mbl OCTAIOTCA B UCMbITATENbHBIX KAMEpaXx, a YacTb (He MeHee AIByX TPeTen) CNbITYEMON BOAbI
MEHSIETCH EXEAHEBHO.

7 TpoBegeHune ncnbiTaHus

7.1 YcnoBusa BO3AeACTBUA

7.1.1 C60p AauL 1 NPOAOITKUTESNIbHOCTL

[ns npeaynpexxaeHus reHeTMYeCcKoro CMELLEHUA AnlLa cobupaior MMHUMYM OT Tpex map unu rpynn,
npegHasHayeHHbIX ANS pasBeAeHus, CMELLMBAIOT U NPOU3BOSILHO OTOMPAIOT ANst Hayana ucnbiTaHus. Onu-
CaHue UCKYCCTBEHHOro ONMNOAOTBOPEHUS ANsl TPEXMITION KOMIOLIKM NPUBEAEHo B npunoxeHuu J1. UcnbiTaHue
HAYUHAIOT KaK MOXKHO PaHbLLE MOCIE OMMoAOTBOPEHUA UL, NPEANOYTUTENBHO SMOPUOHBLI NOrPYXKAIOT B UC-
nbiTyeMble pacTBOPbI, NPEXAe YeM HAYHETCS pacLuenneHue 6nacToancka, unm cpasy ke nocne aTon craguu
1 He no3gHee 12 4 nocne onnoAoTBOpeHus. UcnbiTaHne nNpoaomkaeTca A0 3aBepLUeHUsa nonoson audpde-
peHunaummn B KOHTpoNbHOM rpynne (60 cyT nocne BbinynneHus Ana SNOHCKOW OPU3UU, TPEXUTNON KOMIOLWKN U
AaHN0-pepuo).

7.1.2 3arpy3ka

B Hauyane ncnbiTaHuAa 4ucno onsioA0TBOPEHHBIX UL, JOSDKHO COCTaBNATL HE MeHee 120 Ha KaxAayo KOH-
LeHTPaLmIO, KOTOPbIE Pa3saensioT MeXay He MeHee YETbIPbMSA MOBTOPHOCTAMMU (ANS KOHTPONSA NPUHATO pac-
npeaeneHue KBaapaTHbIA KOPeHb). ALa Npou3BONbHO pacnpeaensioT (C MOMOLLLIO CTaTUCTUYECKUX Tabnuy,
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Ana pangomusauumn) mexay obpabotkaMun. YpoBeHb 3arpysku AoSkeH ObiTb AOCTaTOMHO HU3KUM ANS NoA-
AepXaHuA KOHLEHTpauuu pacTBOPEHHOrO KUCNopoaa Ha ypoBHe He meHee 60 % ASV 6e3 npamon aspauuu
kamep. [Ina ucnbiTaHuii B NPOTOYHBIX YCNOBUAX PEKOMEHAYEMbIN YPOBEHDb 3arpy3ku coctaBnser He 6Gonee 0,5
r/n 3a 24 4 n He Gonee 5 r/n pacTteBopa B NGoe Bpems. He no3gHee 28 cyT nocne onnoaoTBOPEHUS UMEIOLLIE-
€Cs1 KONMYECTBO PbiObl B NOBTOPHOCTAX Nepepacnpeaensior Takum 06pa3om, 4ToObl N0 BO3MOXKHOCTU B KaX-
10V NOBTOPHOCTU HAX0AUNOCH PaBHOE KONUYECTBO pbibbl. ECNn npu BO3aeiCTBUM UCTILITYEMOTO XMMUYECKOTO
BELLECTBA UMEET MeCTO rnbenb pbibbl, TO KONMYECTBO NOBTOPHOCTEN COKPALLAIOT Takum 06pa3oM, 4tobbl No
BO3MOXXHOCTU NAOTHOCTb PbiObl NOAAEPKUBANACH PABHON AN OTASNbHBLIX KOHLEHTpaLUii.

7.1.3 CeeT U TeMnepaTypa

CBeTOBOI Nepuoa U TeMnepaTypa BoAbl AOMKHbI COOTBETCTBOBATL COAEMKAHUIO TECTOBLIX BUAOB. YC-
nosus ans FSDT npuseaeHbl B NPUNOXEHUN A.

7.1.4 Kopmnenue

KopM 1 KopmneHune ABnaTcs KPUTUYECKUMU (pakTopamm, U 04eHb BaXKHO, YTOOLI HeoBXxoauMoe Konu-
4YeCcTBO kopma obecneynBanock ANA Kaxaok cTaguu B COOTBETCTBYIOLLME UHTEPBAarlbl BPEMEHU U HA YpOB-
He, AOCTaTOYHOM AN NOAAEPKAHMSA HOPMAIbHOIO pocTa. Peib KOPMAT BBOSIO C HEGOMNbLUMM U3BbLITKOM. ANA
NONy4eHns JOCTaTOYHON CKOPOCTU pocTa pbiby KOPMST HE MeHee ABYX pa3 B AeHb (40MNYyCcKaeTca 0auH pas
B AEHb NO BbIXOAHLIM) C MHTEPBANOM HE MEHEee Tpex YacoB MeXAy KawabiM KopMneHuweM. N3nuikn kopma
U deKkanuu yaansioT no Mepe HeoBXoAUMOCTU ANA MPeaynpeXaeHUs HaKOMNMEeHUs1 OTXO40B U BblaeneHui.
Kopma 1 pexxumMbl KOPMIEHUS NOCTOAHHO KOPPEKTUPYIOTCA NO MEPE HAKONSIEHUS OMbITA ANA YNy4LIEeHUN Bbl-
>KUBAEMOCTM U onTuMu3aumun pocta. CreaoBarenbHo, AOmkHA ObiTb NpoBeAeHa npeaBapuTenbHas paborta
ANs NOATBEPXKAEHUS NPeAnaraemMoro pexxuma KopMneHus NpU3HaHHbLIMKU 3KcrepTaMu B aToi obnactu. Kopm-
neHve npekpaLLarT 3a 24 4 0 OKOHYaHUs UcnbiTaHus. MpuMepbl COOTBETCTBYIOLLIETO KOPMAa NepeYncrieHsl B
npunoxexun A n [39].

7.2 VcnbiTyeMble KOHUEHTpauumn

7.2.1 UcnbiTyeMble BeLlecTBa pa3MeLLaroT COrmacHo NpUsioXeHuto B. MMHUMYM TpU UCMbITYEMbIE KOHLIEH-
Tpauum MCMonb3yoT HE MEHEe YeM B YeTbIpeX NOBTOPHOCTAX. MNpu BbIGOpE Anana3oHa UCNbITYeMbIX KOHLIEHTpa-
LIMA y4UTLIBAIOT PE3ynbTaTbl OCTPOIO OMbITa, B YAaCTHOCTU, KpUBYIO 3aBMCUMOCTH LCsq OT Nepnoaa BO3AENCTBUA.
Ecnu pesynbraThbl 6ygyT MCNONL30BaTLCA A OLEHKU pucka, TO pEKOMEHAYETCS NATb UCTILITYEMbIX KOHLEHTpaLmi

7.2.2 He cnepyet TecTUpoBaTh KOHLEHTpaLWn xumMu4eckux Bewlecrs, Ha 10 % npesbiwatowme LCgy,
YCTaHOBIIEHHYIO B ONbITE AN B3pOCnbix ocoben, unu meHee 10 mr/n. MakcumanbHasi UCNbITyemas KOHLEH-
Tpauus gomkHa coctaenath 10 % 3HadveHus LCyy Ansa ocobeil, HaXoAALLMXCA Ha FIMUNHOYHON/HENONOoBOo3pe-
1non cTagumn passuTUs.

7.3 KoHTponb

7.3.1 ononHUTenbHO K UCMbITYEMbIM KOHLUEHTPaLMsAM CTaBAT KOHTPOMNb Ha BOAY ANS pa3seaeHua (He
MEHEEe YETbIPEX NOBTOPHOCTEN) U NPU HEOBXOAMMOCTU KOHTPOSb HA pacTBOPUTENDb (HE MEHee YeTbipex no-
BTOpPHOCTEN). B UCNbITAHMM UCNOMbL3YIOT TONLKO NPOBEPEHHLIE PACTBOPUTENU ANS UCKITIOYEHUS CTaTUCTUYe-
CKM 3HAYMMOTO BIIUSIHWUA HA NapaMeTpbl UCMILITAHUSA.

7.3.2 Ecnu ucnonb3yeTca pacTBOPUTENb, TO €r0 KOHEYHast KOHLIEHTpaLUusi He A0MmkHa npesbiwarth 0,1
mn/n [38], n oHa gomkHa ObITb 0AMHAKOBOW BO BCEX UCTbITATENbBHBIX KAMEPAX, 32 UCKITIOYEHUEM KOHTPONSA Ha
BoAy ANnA passegerusn. OQHAKO N0 BO3MOXHOCTU TakoW pacTBOPUTENb HE UCTIONL3YIOT UIU UCTIONBL3YIOT €10 B
MUHUManNbHOW KOHLEHTpaLuHK.

7.4 MepuoaUYHOCTbL aHANUTUYECKNX onpeaerieHuin U UsMepeHun

7.4.1 XvMuyeckuit aHanu3 KOHUEHTpauun UCNbITYeMOro BeLeCcTBa NPOBOAAT A0 Ha4ana UCMbITAHMSA
ANS NPOBEPKU COOTBETCTBUA KPUTEPUAM NPUEMNEMOCTU. BCce NOBTOPHOCTM aHaNU3NPYIOT MO OTAENLHOCTMU B
Havane u KoHLe ucnbiTaHus. Bo Bpema ucnbitaHusa ogHa NOBTOPHOCTb Ha KaXAylo UCTILITYEMYIO KOHLIEHTpa-
LUMI0 aHaNU3NPYeTCs HE MEHEE OAHOTO pa3a B HeAEenio, U3MEHSISICb CUCTEMATUYECKU MeXIY NOBTOPHOCTSMU
(1,2,3,4,1,2,..). Ecnu npobbl OCTaBNAIOT ANs aHanu3a Ha bonee no3gHee Bpems, TO cnocob xpaHeHusi npob
AomkeH ObITb NpeaBapuTensHO BanuauposaH. Mpo6el punsTpyloT (Hanpumep, ¢ UCNONbL3oBaHueM unsTpa
¢ pasmepom nop 0,45 MKM) unu LeHTpudyrmpyioT Ana rapaHTMmK TOro, YTO aHaNNU3 BbINOMHSETCS HA UCTUHHOM
pacTBOpPE XMMUYECKOTO BELLIECTBA.

7.4.2 B xoa€e UCMbITAHUA BO BCEX UCMbITATENBLHBIX KAMEPAX U3MEPSIOT Takue nokasaTtenu, Kak coaep-
XXaHne pacTBOPEHHOIO KUCNopoaa, pH, o6Lyio XeCTKOCTb, NPOBOAUMOCTb, CONEHOCTL (NpU HE0BX0ANMOCTH)
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n Temnepatypy. OanH pa3 B HeAeno U3MEepsaIoT Kak MUHUMYM COAEepXKaHue pacTBOPEHHOro KMCNopoAaa, Co-
NEeHOCTb (NpY HEOBXOAMMOCTHU) U TEMMEPATYPY, B TO BPEMSA Kak pH, NPOBOAUMOCTb M XKECTKOCTb — B Havane
U KOHUE ucnbiTaHnA. Temneparypy »enaTtenbHO KOHTPONMPOBaTb MOCTOAHHO Kak MUHUMYM B OAHON UCMbITa-
TENbHOW Kamepe.

7.4.3 PesynbraTtbl AOMKHbI OCHOBbIBATLCA HA U3MEPEHHbIX KOHLEHTpauusax. OaHaKo ecnu KOHLUEHTpa-
LMst UCMBITYEMOrO BELLECTBa B X04€ BCEro MCMbITAHWA B PACTBOPE COXPAaHANach Ha YAOBMETBOPUTESIbHOM
ypoBHe, Hanpumep B npeaenax + 20 % HOMUHANbLHOW KOHUEHTpaLUuUK, TO pe3ynbTaTtbl MOTYT OCHOBbLIBATLCA HA
HOMMWHAambHbIX UMW HA U3MEPEHHbIX 3HAYEHMAX KOHLIEHTPaLMUM UCTILITYEMOTO BELLECTBA.

7.5 HaGniopgeHus n usmepeHus

7.5.1 Ctagusa aMGpuOHaNbLHOro pasBuTUA

Bo3geicTBrMe HAa4YMHAIKOT cpasy Xe nocne onnoAoTBOPEHMA A0 pacluenneHus bnacroaucka u He nosa-
Hee 12 4 nocne onnoaoTBOPEHUA ANs TOro, YTOObl OXBATUTL CTaAUKU PAHHEro SMOPUOHANBHOIO Pa3BUTKS.

7.5.2 BbinynneHue U BbDKUBaeMOCTb

HabnioaeHusa 3a BbINynneHUWEM U BbDKMBAEMOCTbIO NPOBOAAT HE MEHEee OAHOr0 pa3a B CYTKWU, U AaH-
Hble perucTpupytor. MepTebie dMOPUOHBI, MUYUHKA U MONOAK PbIObI yAAnNsaIoT cpasy ke npu 0GHapYXeHuH,
MOCKONBKY OHW BLICTPO pasnarakTCs U 0Ka3blBaKOT HEraTUBHOE AENCTBUE Ha APYyrux pbl6. Ocobyio 0CTOPOX-
HOCTb cnegyet cobniogatb Npy yaaneHun MepTBbix 0cobel, UToObl He yaapuTb U (PM3UYECKN HE NOBPEAUTb
npuneraipLwme K HUM ANLa/MMYMHKU, KOTOPbIE ABMSIOTCA OYEHb XPYNKMMU U YYBCTBUTENbHBIMMU KO BCSIKOMY
BO3AEeNCTBUIO. Kputepun rubenn pasnuyarTcsa B 3aBUCUMOCTM OT CTaAUU Pa3BUTUS:

- Ang aud, 0COBEHHO Ha PaHHUX CTaausiX, MIMEET MECTO NOTEPS NPO3PA4YHOCTU U UBMEHEHUE OKPACKHU,
BbI3BaHHbIE CBEPTLIBAHMEM W/UMK OcaxaeHueM Gernka, YTo NPUBOANT K MOSIBNEHUIO 6enoro MaTtoBOro BHeLL-
Hero Buaa;

- AN NMYUHOK U MOMOAM Pbl® HEMOABWXHOCTL U/MIN OTCYTCTBUE AbIXaTeNbHbIX ABWKEHUIA, U/MNKn OT-
CYTCTBME CepAEeYHbIX COKpaLLeHui, u/unu Benas matoBasi okpacka LeHTpasribHON HEPBHOW CUCTEMbI, U/UIu
OTCYTCTBUE peaKLMn Ha MEXaHWYECKNE pasapaxuTeniu.

7.5.3 AHOManNbHbIA BHEWHU BUO

PerncTpupyior KONM4ecTBO NUYUHOK UMK pbiG ¢ aHOManbHOM POPMON TENa U ONUCHIBAIOT BHELLUHWUN
BMA U Xapakrtep aHoManuin. Heo6xoaumo OTMETUTL, UTO aHOMarbHbIE 3MOPUOHBI U NIUYUMHKU BCTPEYAIOTCA U
B HOPME, U AN HEKOTOPLIX BUAOB MOTYT COCTABNATb MOPSAAKA HECKONbKMX MPOLIEHTOB B KOHTPONe(ax). AHO-
ManbHbIX 0CO6€el yAansioT U3 UCMblTaTeNbHbIX KAMep TONBKO B cryvae rubenu. OaHAKO 3TO MOXET NPOTUBO-
pevUTb HEKOTOPBIM MPUHATBLIM NOKanbHbLIM NpaBuiam, U €Cri OTMEYaloTCA 3HaYUTENbHbIE CTPagaHuA (C yBe-
PEHHOCTLIO MOXHO NPOrHO3MPOBATL OYEHb TSKEMbIM U NETanbHbIA UCX0A), TO PbIdy NOABEPralT aHECTe3un U
3BTaHa3UK cornacHo 5.6.1 1 yunTbiBalOT Kak rubenb Npu aHanu3e gaHHbIX.

7.5.4 AHoManbHoOe noBeaeHue

Mo BHeLWHEeMY BUAY PErUCTPUPYIOT aHOMAamnuW, HanpuMep runepBeHTUNALMIO, HECKOOPANMHMPOBAHHOE
nnaeaHne, aHOMarnbHYI0 HENOABWMXXHOCTb M aTUMUYHOE MULLIEBOE MOBEAEHUE.

7.5.5 Macca

B kOHLE UCMbITaHUA BCEX BbDKMBLUMX Pbi0 MOABEPraloT 3BTaHa3uK (aHECTE3UI0 NPOBOASAT Npu oTbope
npoGbl KPOBM) M U3MEPAIOT MHAMBUAYANbBHYIO Maccy Tena (Nocre NPOMaKkMBaHUS HAacyXo).

7.5.6 OnuHa

7.5.6.1 B KOHUE UCMbITAHMA U3MEPSAIOT ANMHY TeNna y OTAeNbHbIX pblb (CTaHAAPTHYIO ASIUHY).

7.5.6.2 Pe3ynbratbl YKa3aHHbIX U3MEPEHUI SABMAOTCSA OCHOBOW 4aCTU UMW BCEX CReAyIOLMUX AAHHbIX,
NPUMBOAUMBIX B OTYETE:

- obuwasn rnbens;

- YUCNOo 340POBOI PhIOLI B KOHLIE UCTBITAHUS;

- BpeMs Hayana v OKOHYaHWSA BbINyMMeHus;

- ANMHa U Macca BbIKMBLUUX 0COBEN;
yncno 4edPOpPMUPOBAHHBIX IMUUHOK;
4ncno pelb, NPOABAIOWLMX aHOMaSIbHOE NOBeAEHHE.

7.6 OT60p pbIOHI

OT60p pbiGbl NPOBOASAT B KOHLIE UCMbITaHWsA. OTOOpaHHYlo pbiby NoAgBepratoT SBTaHa3UM, HaNpUMep C
ucnonb3osaHnem MS-222 (100-500 mr Ha 1 n, 3abychepeHHom 200 mr NaHCO, Ha 1) unm FA-100 (4-annun-
2-MEeTOKCUMEHON: 3BrEeHONM), U U3MEPSIOT CbIPYl0 MAacCy Kaxaow pbiObl (MOcne NpoOMakuBaAHWUSI HACYXO0) UMK
NpPoOBOAAT aHecTesunto, ecnu TpebyeTtca otobpaTh Npobbl kpoBM (CM. 7.7.2.3).
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7.7 OT60p npobd ana aHanmnsa VTG v onpegerieHnsa nona
C MOMOLLIbIO TMCTOJIOTMYECKOrO NCCNefoBaHunsA

7.7.1 Bcio pbiby oT6upaloT 1 nogrotaBnMBaloT Ana onpegenexvs nona n VTG. [na onpegeneHns nona
NpPoBOAAT rMCTONOIMYECKUi A aHanus Bceil pbibbl. Ana nsmepenHnsa VTG 6epyT noarpynny He meHee u3 16 pobl6
U3 Kaxgol NoBTOPHOCTU. Ecnu nonyyeHHble pe3ynbTaTbl N0 NOArpynne ABAAITCA HeonpeeneHHbIMU, TO aHa-
nm3 VTG npoBogAT Ha 60/blUeM KOMYecTBe Pbi6bl.

7.7.2 Mpoueaypa ot6opa npob gna aHanusa VTG u onpegeneHvs nosa 3aBuCUT OT MeToda aHanuia
VTG.

7721 MeTog ¢ romoreHaTom ro/sIoBHOro/XBOCTOBOrO KOHLOB ANa aHanunsa VTG

Pbi6y nogsepraloT 3BTaHa3uun. 0M10BY U XBOCT KaXA0OW pbibbl OTAENAIT OT Tena cpesamn, caenaHHbIMU
HenocpeACcTBEHHO C3aAu TPYAHbIX MJaBHUKOB W HENOCpeLCTBEHHO C3a4u CMNUWHHOIo MnaaBHWKa, C NOMOLbIO
ckanbnens (CM. pUcyHok 1). FONOBHYH0 M XBOCTOBYI YacCTb OT KaXAo0N pblbbl 06beAMHAT, B3BELUMBAIOT, WH-
AVBUAYaNbHO HYMEpYyIT, 3aMopaxuBatT B XUAKOM as3oTe U XpaHAT Ansa aHanusa Ha VTG npu Temnepaty-
pe - 70 °C unn Huxe. YacTb Tynosuwa pbibbl HYMEPYIOT U PUKCUPYIOT B COOTBETCTBYOLWEM dukcaTope Ans
nocneaywuwero ructosornyeckoro aHanusa [27]. C ucnosnb3oBaHMem gaHHoOro metoga aHanmsa VTG u rucrto-
naTtosiorMn OLEHUBAIOT KaxAyto 0cobb, U, TakKMM 06pa3omM, BO3MOXHOE M3MeHeHue ypoBHA VTG MOXeT ObiTb
CBA3aHO C (PEHOTMMNMUYECKMM MOJIOM PbIObl WM FTEHETUYECKMM MOSIOM PbiObl (SIMOHCKOW OpU3UKU U TPEXUTON
KOMLWkK). JlononHntenbHas uHopmaymusa npusegeHa B npunoxenuax I v 4.

Cpes c3aan CNMHHOro niaBHUKa Cpes c3aau rpyAHoro niaBHuKa

PucyHok 1 — Cnoco6 npuroToB/ieHMs Cpe3oB pbibbl Ana nsmepenns VTG
B rOMOreHarTe ro/iloBHOro/XBOCTOBOIO KOHLOB ¥ TMCTO/IOTUYECKOM OLEHKW CpefHen yactu

1.1.22Metop c romoreHatom neuenn ans aHanusa VTG

Pbiby noaBepratoT aBTaHasmu. MNeyeHb U3BAEKaT U XpaHAaT npu -70 °C nam Huxe. PekomeHayembie npo-
Lefypbl 415 U3BNIEYEHNUS NeYveHn v npeaBapuTenbHORn o6paboTkm npueefeHbl B TG 229 [40] wan 230 [41]. 3a-
TEM nNeyeHb OT KaXXAOW pblibbl rOMOreHM3MpPyrT NO OTAENIbHOCTU, Kak onucaHo B TG 229 n 230. CobpaHHy
Haf0Caf0uYHY0 XNAKOCTb MCNONb3YT ANa unamepennsa VTG c ncnonb3oBaHmem ELISA (cm. gna npumepa Ko-
NNYECTBEHHOW OLEHKU NpunoxeHue [ ana gaHno-pepuo nnm TG 229 gna sinoHckoit opusun). Cnepys AaHHOMY
noaxoAy, TakKe MOXHO UMeTb COOTBETCTBYHLLNE AaHHble N0 KaxAol pbibe kak no VTG, Tak U TMCTONOMMN roHag,

7.7.2.3 MeTopa c nnasmoii Kposu ana aHanmsa VTG

OT6MpaloT KPOBb OT aHECTE3MPOBAHHON Pbibbl CEPAEYHON MYyHKUMEl, CPe30M XBOCTOBOW BEHbI UM XBOCTA, U
LeHTpudyrnpytoTt npu temnepatype 4 °C gna nonyyeHns nnasmbl. o NCNONb30BaAHUA Naa3My XpaHAT npu Temne-
patype - 70 °C unu Huxe. Bcio pbiby nogsepratoT aBTaHasumn 1 uKCUpyoT 415 TMCTONI0rMYECcKOro nccnefoBaHus.
Ans cootBeTcTBUSA VTG € NONOM Pbibbl NPO6LI NAa3Mbl KPOBU W pPbibbl HYMEPYHOT MO OTAE/NbHOCTH.

7.7.2.4 OnpepeneHne reHeTM4eckoro nona

Buonornyeckyto npoby Ansa onpefesieHNss reHeTUYeckoro nona oTémparT UHAUBUAYANbHO OT KaxAoW
pbi6bl, MMEKLLEN COOTBETCTBYIOLWNIA BUAOBOW MapKep. Y SNOHCKOM Opu3numn oTouMparT aHabHbI UKW CNUHHOM
nnaBHuK. B npunoxeHun W npuBepeHo nogpobHoe onucaHue, BkAYas oTbéop npob TkaHeli u onpegeneHune
nona c nomouwbio PCR-meToga. AHaNormM4yHo ANs TPEXUTION KONKLWKNA B NpuaoxeHnn K npueeaeHo onncaHme
oT60pa nNpob TKkaHu u onpegenexHne nona PCR-meToa0M.

7.8 WN3mepeHue VTG

N3mepeHne VTG [0/MKHO OCHOBbLIBATLCA Ha KOMIMYECTBEHHO N aHaIMTUYECKU BanugupoBaHHOM MeToje.
JomkHa 6bITb NpefcTasrieHa nHopMmaums no BHyTpunabopaTtopHoil U MmexnabopaTtopHoli BapnabenbHOCTU
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MeToAa, UCMOoNb3yemMoro B AaHHON naGopartopuu. MpuunHon Mex- 1 BHYTpunabopaTtopHoi BapuabensHOCTH
(BepoaTHee BCero) ABNAOTCA PasfMYHbIE CTaauu pasBuTusA B nonynsuum pold. C yyetom BapuabenbHOCTU
onpeaenennsa VTG snaveHnsas NOEC, 0CHOBaHHbIE TONbKO HA OHOM KOHEYHOW TOUKE, CrieAyeT UHTEPNPETUPO-
BaTb C B6OMbLLON OCTOPOXHOCTLIO. MIMEIOTCSI pasnuuHble aHanuMTU4eckue METoAbl OLiIEHKU cuHTe3a VTG Ha BU-
Aax pblib, UCNONb3yemblx B HaCToALEM meToge. OTHOCUTENbHO YYBCTBUTENbLHOW M cneLyduyHOi METOAUKON
NPOBEAEHUA U3MEPEHUS ABNSAETCA ONpeAerieHne KOHUEHTpauumn 6enka ¢ noMoLlbilo UMMYHOEPMEHTHOTO
TBepaodasHoro aHanusa (ELISA). Cneayer McnonbL30BaTb roMONIOrMYHbIE aHTUTENa (NPOAYLUPOBaHHbLIE HA
VTG y pbibbl TOTO e BUAA) U Hanbonee WMpPOKO NPUMEHSIEMbIE TOMOJIOTMYHBIE CTaHAAPTbI.

7.9 Onpegenenue nona

7.9.1 B 3asucumocTtu ot npoueaypbl otbopa npob ana aHanusa VTG uenyio pbiOy unu octaswylocs
CPEeAHIOI0 4acTb KaXkaon pbibbl NOMELLAIOT B NPeABapUTENIbHO NMPOMapPKUPOBaHHbIE KACCEThI ANS TMCTONOMU-
Yeckow NPoBOAKU U (PUKCUPYIOT B COOTBETCTBYHIOLLEM (DMKCATOpeE Arsi TMCTONOrMYeckoro onpeaenexHus nona
(npu HeoBxoaMMOCTH TaKxXe ANna onpeaeneHus CTagumu roHag). PykoBoaCTBO no (oukcaumm u 3anueke npuse-
AeHo B npunoxenuu E, a Tarke B pykosogctse O3CP no AuarHoCTUKe ructonaTonorum roHag poi, CBA3aHHON
C SHAOKPUHHOW cuctemon [27]. Mocne npoBoaku 06pasubl pbibbl 3anUBalOT B napaduHoBbie 6noku. O6pasubl
pacnonaralot B NpoAONbHOM HanNpasneHuu B napadmMHOBOM Onoke. [lenalot He MEeHee LLeCTU NPOAONbHLIX
cpe3oB (TonwuHon 3—5 MKM) BO (DPOHTANbLHOM NIOCKOCTU, BKIIOYAA TKaHb roHaa u3 o6enx roHag ot Kaxaomn
0cobu. MiHTepsan Mexay sTummM cpesamMmm JOIDKEH COCTaBNATL NpuMepHo 50 MkM Anst camuos 1 250 Mkm ans
camMoK. OHaKO NOCKOMbKY Kaxablii ONOK OyaeT yacTo BKMo4aTh U CaMLOB U caMok (ecnu 6onee 0gHON 0co6u
3anuTo B Kaxabli BN0K), TO MHTEPBAN MEXAy cpe3amMu B 3TuX Bnokax OomKeH PaBHATLCA NPUMEPHO 50 Mkm
[0 Tex nop, noka He ByAeT NONMy4YEeHO HE MEHEee LLIEeCTU CPE30B FOHaA OT KaXaoro camua. flocne atoro uHrep-
Ban Mexay cpe3amMu MOXKHO YBENUUUTb NpubnuantensHo Ao 250 Mkm ansa camok. Cpesbl OKpaLumMBaloT reMa-
TOKCUSIMHOM W 303MHOM W UCCNEAYIOT C NOMOLLBIO CBETOBOI MUKpPOCKOnuu, obpaiyasa ocoboe BHUMaHUE Ha
non (cameu, camka, repmadppoaut umnu HeguddepeHumpoBaHHeie). FepmachpoauT onpeaenseTcs nNo Hanu-
ynio Gonee YeM OAHOMO OOLUTA B CEMEHHWKE Ha LUECTb NPOaHanu3upPOBaHHbLIX CPE3OB UMM CNEPMAaTOFEHHbIX
KNeTok (aa/HeT) B AnYHMKax. MMcronaTtonorua U onpeaeneHne CTagum siM4HMKa U CEMEHHUKa He ABMAIOTCA
o6s3aTenbHbIMA, HO €CNU Takne UCCNeA0BaHWA NPOBOAATCS, TO pe3ynbTaThbl NOABEPraloT CTaTUCTUYECKOMY
aHanusy u peructpupytot. Cnegyer OTMETUTb, YTO Y HEKOTOPLIX BUAOB pblb B HOPME OTCYTCTBYET MOMHOCTLIO
pa3BUBLUAACA Napa roHag, 1 MOXeET NPUCYTCTBOBATb TOMLKO OAHA roHaaa (Hanpumep, y SiSNOHCKOW Opu3uu, a
uHoTAa u y AaHuo-pepno). Bce Takue HabnogeHns aomkHbl ObITb 3aperncTpupoBaHhbi.

7.9.2 OnpenenexHne reHeTM4eckoro nona y ocobei ANOHCKON Opu3nMmn OCHOBAHO Ha NPUCYTCTBUM UIU OT-
cyTcTBMM reHa DMY, onpeaensiowwero non camuoB, HaX0AsLWerocs B Y-xpomocomMe. eHoTunMpoBaHue nona
opu3nK NPOBOAAT cekBeHupoaHmem reHa DMY u3 OHK, skcTparupoBaHHO, Hanpumep, U3 4acTu aHanbHOro
WK CMMHHOrO nnasHuKa. MpucytcTeue reHa DMY ykasbiBaeT Ha 0cobb XY (cameLl) He3aBUCUMO OT DEHOTU-
na, a otcytcteBue DMY ykasbiBaetr Ha 0cobb XX (camka) HesaBucumo oT dpeHoTuna [28]. PekomeHgaumm no
noAroToBKe TKaHei n nposeaeHuto PCR npueeaeHbl B npunoxenun M. OnpegeneHme reHeTUMECKoro nona y
0cobein TPEXMITION KOMIOLKN Takxke BbIMOMHAIOT C NOMOLWbIO MeToga PCR, onncaHHoro B npunoxeHun K.

7.9.3 O Hanuuun repMadpoauToB (CM. pasgen 2) ykasbiBaloT B OTYETE.

7.10 BTopuuHbI€ NOSIOBbLIE NPU3HAKKN

BTopuyHble NONOBbIE NPU3HAKU HAXOAATCA NOA KOHTPONEM SHAOKPUHHOW CUCTEMbI Y TAKUX BUAOB, Kak
ANOHCKas Opu3ns, NOITOMY HabnOAEHMA 3a BHELUHUM BUAOM PbiObl, €CMIN 3TO BO3MOXHO, NPOU3BOAAT MO
OKOHYaHWUM BO3ENCTBUA UCTILITYEMOTO BELLECTBA. Y CAMOK ANOHCKON OpM3nKn nanunnspHslie 00pa3oBaHns Ha
3aJHeli YacTy aHanbLHOrO NMAaBHMKA ABMSAIOTCA aHAPOreH3aBUCUMbIMU NPU3HAKAMM.

CooteetcTBytome otorpachmm BTOPUYHBIX NOMOBLIX NMPU3HAKOB Yy CAMLUOB U aHAPOrEHU3MPOBAHHBIX
caMoK npueegeHsbl B [41].

8 [aHHble 1 oTuYeT 0 NPOoBeAEHUUN UCTIbITaHUSA

8.1 O6paboTka pe3ynbraTtoB

BaxxHO, 4TOObI Camblii MOLLHbIA OOOCHOBAHHbIA CTATUCTUYECKUI KPUTEPUI ONpeaensin KOHEYHYIO TOUKY.
[MOBTOPHOCTL ABMSAETCS 9KCNEPUMEHTANbHON eAUHULEN, HO BapnabenbHOCTb BHYTPY NOBTOPHOCTU BKIIOUAKOT
B CTaTUCTUYECKYIO NPOBEpPKY. Brok-cxema Ansa NPpUHATUA peLLeHns npu onpeaeneHnm Hanbonee noaxoasLmx
CTaTUCTUYECKMX KpUTEpMEB Npu 06paboTke XapakTEPUCTUK NOMYyYEHHbIX 9KCNEPUMEHTATbHbIX AAHHbIX NPea-
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cTasneHa B npunoxeHun XK. CTatucTuyeckuin ypoBeHb 3Ha4MMOCTU coctaensieT 0,05 ans BCex BKMIOYEHHbIX
KOHEYHbIX TOYEeK.

8.2 CooTHOWEHWe NONOB U reHeTUYECKUIA Non

Ecnun 3aBUCMMOCTb «A03a — OTBET» MOHOTOHHA, TO COOTHOLLEHWSI MOMOB JOMMkHbI ObiTh NpoaHanuau-
poBaHbl Ha 3Ha4umocTb oT BosaencTeusa (NOEC/LOEC noaxof) ¢ ucnonb3osaHuem kputepusi [koHkxuepa —
Tepncrpa (kputepus TpeHaa). Ecnu BbISBNEHA HEMOHOTOHHOCTb, TO NMPUMEHSIIOT METOA NapHbIX CPaBHEHMUIA.
B cnyyae ecnu BbifiBNEHbI HOPMANbLHOCTL U OAHOPOAHOCTL AMCNEPCUM, UCMOMb3YIOT KpuTepuin [aHHeTa.
Ecnu reteporeHHoCTb AUCNEPCUMN HE BbISBNEHA, TO UCTIONBL3YIOT KpuTepuit TamxaHa — [laHHeTa. B npoTus-
HOM Cny4ae MCMNOoNb3YIOT TOYHbIN kKpuTepui MaHHa — YuTHM ¢ nonpaskoil BoHdeppoHn — Xonma. Bnok-
CXEMbl, ONUCLIBAIOLLME CTAaTUCTMKY COOTHOLLIEHUS NONOB, NpUBEAEHbI B NpunoxeHun XK. COOTHOLLEHUs1 NONOoB
npeacraensaloT B Tabnuuax kak oTHoLeHWe KoHueHTpauuini + SD y caMuoB, caMok, repmachpoauToB U He-
AnddepeHumpoBaHHbiX. [lomkHa ObiTh BblAENEHA CTaTUCTUYECKaa 3HAYMMOCTb. MNpumMepbl NpuBeaeHsb! B [2].
leneTnyeckui non AoMmkeH ObITh NPEACTABNEH KaK NPOLIEHT (heHOTUNUYECKON TpaHchopMaLmu nona caMmLos,
camok, repmacpoautoB u HeaudepeHLMPOBAHHBbIX.

8.3 KoHueHntpauun VTG

8.3.1 KoHueHTpauumn VTG aHanuaupylotT Ha npeaMeT CTaTuCTUYECKU 3HaUUMOro adpcpekTa BO3gencTBus
(NOEC/LOEC noaxop). Kputepuit JJaHHeTa Gonee npeanoyTutenex, yem t-kputepuii ¢ nonpaekoi BoHdep-
poHu. Ecnu ucnonb3syercsa nonpaska BoHdepoHu, TO xxenaTtensHO NonNbL30BaTLCA Takxe nonpaskon BoHdge-
poHu — XonMa. Heobxoammo BbINOMHUTL log-TpaHcdopmauuio 3HadeHun VTG ana A0CTMKEHUSA HOpManb-
HOCTU U ogHOpoAHOCTU Aucnepcuun. [lanee, ecnu NoaTBEPXXAAETCA MOHOTOHHOCTb «KOHLEHTpaLUs — OTBET»,
TO kputepwuii [hroHkxuepa — TepncTpa npeanoyTuTenbHee Moboro u3 BbilenepeuncrieHHbix. Ecnu ucnonb-
3ylotca t-kputepum unu kputepuin [lJaHHeTa, TO OTCYTCTBYET HEOOXOAMMOCTb B UCMONb30BaHUU F-kputepus
ANOVA. JlononHuTenbHble cBeAeHUA CM. B brok-cxeme B npunoxeHuu XK. Pedynsratel NpeacTaBnsior B Ta-
6nuue B BUAe cpefHel KOHUeHTpauumn = SD ana camuos, caMok, repmacpoanuToB U HeauddepeHumpoBaH-
HbIX NO OTAENbLHOCTU. [lomkHa ObITb BbiAENeHa CTaTuCTUYECKasi 3HaYMMOCTb AN (PEHOTUNUMYECKUX CaMOK U
dheHoTunn4eckux caMmuos. MNpumepbl NpuBeaeHs! B [2].

8.3.2 dakTnyeckme KOHUEHTpaLUnmM UCTbITYEMOrO BELLECTBA

dakTU4eckme KOHLUEHTpaLuuM UCMLITYEMOrO BELECTBA B Kamepax aHanusupyrloT C NEPUOAUYHOCTLIO,
ykasaHHou B 5.4.1. Pesynbrathl npuBoaAT B Tabnuuax B BuAE cpegHux koHueHntpauuii £ SD ansa 6a30Bbix 3Ha-
YEHMI NOBTOPHOCTEMN, a Takxke AN 6a30BbIX 3HAYEHUI KOHLEHTpaUuii ¢ uHcpopmaLmeri 0 konudectee npod uc
BbINaAaoLWLUMK 3HAYEHUSAMU U3 CPEIHMX KOHLIEHTpauuii 06paboTku BuiaenstoT £ 20 %. Mpumepbl npuseaeHb
B [2].

8.4 NnTepnpetauus pesynsraToB

PesynbraThl UCMBITAHUIA UHTEPNPETUPYIOT C OCTOPOMXKHOCTLIO, KOFAA U3MEPEHHbIE KOHLIEHTPALMKU UCTIbI-
TYEMOrO BELLECTBA B UCTLITYEMbIX PACTBOPAX HAXOAATCS HA YPOBHSIX, GNU3KMX K NPEAEny YYBCTBUTENTLHOCTH
aHanuTUYecKoro MeToa.

8.5 OtyeT 0 NpoBeAeHUN UCNbITAHUA

OT4eT 0 NPOBEAEHUN UCTNbITAHUA AOIDKEH BKNIOYAThL B €05 cneayioLLyo uHOpMaLMmIo:

8.5.1 NcnbiTyemoe BeLLeCTBO:

- COOTBETCTBYIOLLME (PUNKO-XUMUYECKUE CBONCTBA;

- Xumuyeckas uaeHtudukaums;

- AaHHble, BKIIOYaoLWMe YUCTOTY U aHaNUTUYECKUIA METOA KONMUYECTBEHHOTO ONpeaeneHns UCNbITye-
MOro BeLLecCTBa.

8.5.2 Ycnoeua ucnbitaHus:

- UCNOMb3yeMas METOAMKA MCMbITaHWI (Hanpumep, MpPOTOYHas nonycratuyeckas/ BOCCTaHaBnuBae-
mas);

- AN3aiH UCNbITAHUA, BKIIOYas UCTbITYEMbIE€ KOHLEHTpaLUKM, Cnocob NPUroTOBNEHUS CTOKOBbIX PACTBO-
pOB (B NPUNOXeHUU), NEPUOANYHOCTb BOCCTAHOBMEHUS (YKa3biBAIOT COMOOMNU3NPYIOLLUIA areHT U ero KOoH-
LeHTpaumio, Npu NCNONb30BaHUK);

- HOMMHAsbHbIE UCTILITYEMBIE KOHLIEHTPaLUUK, CPpeAHUE USMEPEHHbIE 3HAYEHUA U NX CTaHAAPTHbIE OT-
KIMOHEHUA B UCNIbITATENbHBIX KAMEPAX U METOA, C MOMOLLbIO KOTOPOro OHM BbinKu onpeaeneHbl (MCNoMb3yeMbli
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aHanUTMYEeCKUin MeToa AoMmKeH ObiTb NpeacTaBneH B npunoxeHuu). [lokasatenscrea TOr0, YTO M3MEpPEHUS
OTHOCSITCA K KOHLEHTPALMM UCNBITYEMOrO BELLECTBa B UCTUHHOM PacTBOpE;

- KayecTBO BOJbl B UCMbITATENbHLIX Kamepax: pH, XeCTkoCTb, TeMnepaTypa U KOHLEHTpaLus pacTBo-
PEHHOIO KMCIOpPOAA;

- noapo6Hasa uHcdopMauua 0 KOpMNEHUN (HaNPUMep, TUN KOPMa, UCTOYHUK, CKapMIIMBaeMoe Konuye-
CTBO U NEPUOANYHOCTbL KOPMNEHUA, pe3yneTaTbl aHanu3a Ha npumecu (Hanpumep, MXA, NAY 1 xnopopraHu-
YeckUx NecTUuUMaOB), NP HeOOX0AUMOCTH.

8.5.3 Pesynbrarbl:

- AoKasarenbCTBa TOro, YTO KOHTPONb COOTBETCTBOBAS KPUTEPUAM Banuaauun: AaHHLIE NO CKOPOCTU
BbINYNNEHUA NpeacTaBnsAloT B Tabnuuax B BuAe NPOLIEHTOB HA KaXAYI0 NOBTOPHOCTb M HA KaXAyl0 KOHLEH-
Tpaumio. OTMevaloT BbiNajaloLwue 3Ha4eHUA U3 KpUTepUeB NPUEMINIEMOCTM (NPU NPOBEAEHNN KOHTPONS);

- BbDKMBAEMOCTb NPEACTaBNSAIOT B BUAE NPOLEHTOB HA KaXXAYI0 NOBTOPHOCTb U HA KAXAYIO KOHLEHTpa-
uuto. OTMEYaIoT BbINaAaoLWmMe 3HAYEHUS U3 KPUTEPUEB AOCTOBEPHOCTH (MPU NPOBEAEHUU KOHTPONS);

- YETKOEe yKasaHue pesynbrartoB, MOSyYEeHHbIX HA Pa3nUyYHbIX HAGNI0AAEMbIX KOHEYHbIX TOYKAX: BbDKU-
BaeMOCTb 3MOPUMOHOB M YCNELLHOE BbINYNNEHWe, BHELLHME aHOManuu; AnuMHa u macca; usmepenusa VTG (Hr/r
roMOreHara, Hr/Mn nNnasmel UNKU HI/Mr NEYEHW); AAHHbIE NO MMCTONOTUKU FOHAA, COOTHOLLEHUE NOMOB, FEHETU-
Yeckuin non; crnyvaun nobbix HEOBBLIYHBIX PeaKLUUin CO CTOPOHDI PbIOLI U Kaknx-nu6o BuAUMBIX 3HEKTOB, Bbl-
3BaHHbIX UCMbITYEMbIM BELLECTBOM.

8.5.4 PesynbTathl NpeaCTaBnsioOT B BUAE CPEAHNX 3HAYEHUI £ CTaHAApTHOE OTKNOHeHue (SD) unu cran-
AaptHas owwubka (SE). Ctatnctuky ykasbiBaloT kak MuHumym B Buae NOEC u LOEC u goBepuTenbHbIX UH-
TepBanoB. PyKOBOACTBYIOTCA CTaTUCTMHECKOW Bnok-cxemon (npunoxeHue >K).
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Mpunoxexnune A
(pekomMeHayemoe)

JkcnepumMmeHTanbHble yecnoeusa ana FSDT (npecHoBoagHble BUADI)

1 PekomeHayeMble BUAbI

2 Tun ucnbiTaHWi

3 TemnepaTypa BoAgkbl

4 Ka4ecTBO OCBeLLEeHNs

5 NHTeHCMBHOCTL CBETa

6 CeToBOW Nepuog

7 MUHUManbHbIN pasmep
Kamepbl

8 ObvemM ANSA 3aMeHbl Uc-
MbITYeMbIX PacTBOPOB

9 BoapacT TecToBbIX Op-
raHM3MoB B Ha4ane BO3-
aencTeuns

10 Yucno suy B o6paboTke

11 Yueno obpaboTok

12 KonuyecTso NoBTOpOB
Ha 0bpaboTKy

13 PexumM kopMneruns

14 Aspauyua

15 Boga ans passegeHus

12

AnoHckas opusua (Oryzias
latipes)

MpoToYHbIN UnKM nonycTa-
TUYecKuin

(25+2)°C

dryopecLeHTHbIE naMmnbl
(LWMpPOKKIA cnekTp)

10-20 MKE/M?/c,
540-1080 nk unu

50-100 oyT-kA (BHelHWe
nabopaTopHble YPOBHU)

12-16 Y cBeT,
8-12 4 TeMHoTa

OTaenbHble Kamepbl 4OMXK-
Hbl cofepXaTb MUHUMarb-
Hbld 0BbeM, paBHbIA 7 n
BOAbI

MuHumym 5 06beMoB exe-
OHEBHO

TonbKko 4TO ONNOAOTBOPEH-
Hble siuekneTkn (cTagus
paHHell GnacTynbl)

MuHumym 120

MuHumym 3 (nnkoc cooT-
BETCTBYIOLWUE KOHTPONW)

MuHumyMm 4 (ecnu pacnpe-
fieneHne KOpeHb KBaapat-
HbI B KOHTPOMMK)

Kusble apTemuu, 3amopo-
XEHHbIe B3pOCHble CONOHO-
BOAHblE (MOPCKUE) KpeBeT-
KW, XNONbEBUAHBIA KOPM U
T. A. PekomeHayeTca Kop-
MWUTb AiBa pa3a B A€Hb

He Tpebyetcs, ecnu KoH-
yeHTpauua DO He cHuxa-
eTca HUxe 60 % Hacblwle-
HUA

Xopowas UnnM BOCCTaHOB-
neHHas Boga ¢ YUCTON no-
BEPXHOCTbLIO

Hanvo-pepuo (Danio rerio)

MMpoToyHbIA UnKM nonycTa-
TUYECKUI

(27%2)°C

®dnyopecLeHTHbIe NaMnbl
(Lmpokmii cnekTp)

10-20 MKE/M?2/c,
540-1080 nk unu

50100 oyT-Ka (BHEWHUe
nabopaTopHble ypoBHU)

12-16 Y cBeT,
8—12 4y TeMHOTa

OTaenbHble Kamepbl JOonXK-
Hbl cogepXxaTb MUHUManNb-
Hbll 0ObeM, paBHbI 7 n
BOAbI

MuHUMYM 5 06beMoB exe-
LHEeBHO

TonbKo YTO ONNOAOTBOPEH-
Hble AlUekneTkn (cTagus
paHHel BnacTynbl)

MuHumym 120

MuHumym 3 (nntoc cooT-
BETCTBYIOLLE KOHTPOSN)

MuHumym 4 (ecnu pacnpe-
JleneHne KopeHb KesazapaT-
HbIA B KOHTpONU)

CneuunanbHbii KOpM Manb-
KOB, XWBble apTeMuu, 3a-
MOpPOXEHHbIe  B3pochnble
COMOHOBOAHBIE (MOpCKUe)
KPEBETKW, XIONbeBUAHLIN
KopM U T. 4. PekomeHpyeTca
KOPMUTL /lBa pas3a B ieHb

He Tpebyetcs, ecnn KoH-
yeHtpauuss DO He cHuxa-
etcs Huxke 60 % Hacbiwe-
HUA

Xopollas UM BOCCTaHOB-
neHHad Boja C YUcTON no-
BEPXHOCTbHIO

Tpexurnas KontoLlka
(Gasterosteus aculeatus)

MpoToyHbId UNK nonycTa-
TUYECKUI

(20x2)°C

dnyopecLeHTHbIe namnbl
(LLMpOKMiA cnekTp)

10-20 MKE/M?/c,
540-1080 nK unu

50-100 ¢yT-KA (BHEWHUe
nabopaTopHble YpoBHU)

16 Y cBeT,
8 4 TeMHoTa

OtgenbHble KaMepbl o5mK-
Hbl coaepXaTe MUHUMAaTb-
Hblil 06beM, paBHbIA 7 1
BOAbI

MuHumym 5 obbemoB exe-
AHEeBHO

TonbKo 4TO ONNOAOTBOPEH-
Hble ANLEKNETKU

MuHumym 120

MuHumym 3 (nnioc coot-
BETCTBYIOLME KOHTPONK)

MuHumym 4 (ecnu pacnpe-
AeneHue KopeHb KBappar-
Hblil B KOHTPONMK)

>Kuble apTeMun, 3amMopo-
XeHHble B3pOCIble CONOHO-
BOAHbIE (MOPCKUE) KpeBeT-
KW, XNONbEBUAHLIA KOPM W
T. 4. PekomeHpyeTca Kop-
MWUTb Ba pas3sa B leHb

He Tpebyercs, ecnu KoH-
ueHTpauua DO He cHuxa-
etca Huxe 70 % HachblLle-
HUA

Xopowas Mnu BOCCTaHOB-
NeHHasa Boga C YACTON no-
BEPXHOCTbIO



16 MpogomKMTENbHOCTL
BO3[€MCTBMA UCMBITYeMBIM
BeLLecTBOM

17 Buonornyeckne KOHeu-
Hble TOYKM

18 Kputepum npuemnemo-
CTW UCNbITaHUA 4na 06b-
€AVHEHHBIX NOBTOPHOCTEM
KOHTponew

60 cyT nocne BbINyNNeHUA

PesynbtaT  BbINynneHus,
Makpomopdonorus Bbl-
xuBwux ocobent, VTG ru-
CTOMNOrMA roHaj, TreHeTU-
YecKuit Mom, COoOoTHOLLIEeHUe
nonos

Pesynesrat BbinynneHus
6onee 80 %;

BbKVWBaHWe nocne Bbiy-
nneHus 6ornee unu pasBHO
70 %,

pocT (cbipad Macca pbiObl
nocre npoMoKaHus)

6onee 150 mr.

OnuHa (cTaHpapTHaa gnu-
Ha) 6onee 20 Mm.
CooTHoOLUEHKe NonoB (cam-
LoB unu camok) 30-70 %

60 cyT nocne BeINyNeHna

PesyneraT BbIYNNEHUA
Makpomopdgonorus Bbl-
xuBwux ocobeit, VTG ru-
CTONOrMA roHap, reHeTu-
YeCKWUid Nomn, COOTHOLUeHKne
nonos

PesynraT BbINyNNeHUs
Gonee 80 %;

BbIXMBaHWe nocre BbIy-
nnexHus Gornee unu paBHO
70 %,;

pocT (cblpas macca pbibbl
nocne NpomMoKaHus)

Gonee 150 wmr.

OnuHa (ctaHgapTHasa Anu-
Ha) 6onee 20 mm.
CooTHoLLeHue nonos (cam-
LoB unm camok) 30-70 %

rOCT 33638—2015

60 cyT nocrne BbINynmneHus

PesynstaT  BbINyMnieHUs,
Makpomoponorus Bbl-
XuBlmx ocobei, VTG ru-
CTONOrMsA roHapj, reHeTu-
YEeCcKMid Nnomn, COOTHOLUEHUE
rnonos

PeayneraT BbINynneHus
Gonee 80 %;

BbKWBaHWe mnocne BbIMy-
nneHus Gonee unu pasHo
70 %,;

pocT (cbipasi Macca pbibbl
rocre npoMoKaHus)

6onee 150 Mr.

OnvHa (cTangaptHas gnu-
Ha) Bonee 20 MM.
CooTHolleHWe nomnos (cam-
yos unu camok) 30-70 %
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Mpunoxexue b
(pekomMeHayemoe)

XuMuueckume xapakrepucTUKU NpUemMieMoin Boabl Ans pasBeaeHuA

BewyecTso KoHueHTpauma
BelyecTBo B BUAE Yactuy, mMrin MeHee 20
OBLWmit opraHu4ecknin yrnepog, Mr/n MeHee 2
HeNoHN3MpOoBaHHbLIA amMuak, MKr/n MeHee 1
OcTaTo4HbIN X0p, MK/ MeHee 10
ObLee konuyecTBo hocdopopraHnyecKux NecTULMA OB, Hr/n MeHee 50
ObLee KoNUYeCTBO NECTULWAOB XITOPOPraHN4eCKUX Mehee 50

Nrtoc NonMXopupoBaHHele BudeHunel, Hr/n

OBLLMiA opraHUYecKkuid Xmop, Hr/n MeHee 25
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MpunoxeHue B
(pekomeHayemoe)

PykoBOACTBO NO UCNbITYyeMbIM KOHUeHTpauuam no TG 215

KonuyectBo KoHUeHTpauuii ot 100 go 10, unm ot 10 go 1*
2 3 4 5
100 100 100 100 100 100 100
32 46 56 63 68 72 75
10 22 32 40 46 52 56
32 10 18 25 32 37 42
1,0 4,6 10 16 22 27 32
22 56 10 15 19 24
1,0 3,2 6,3 10 14 18
1,8 4,0 72 10 13
1,0 2,5 52 7,2 10
1,6 3,7 52 7,5
1,0 2,7 3,7 56
1,9 2,7 42
1,4 1,9 3,2
1,0 1,4 2,4
1,0 1,8
1,3
1,0
* Cepun 13 Tpex (unu Gonee) NocnefoBaTeNLHLIX KOHLIEHTPaLMA MOrYT GbiTh BLIBGPaHL! U3 COOTBETCTBYHOLLEH
rpadel. CpefHue TOUKM MexXay KOHLEHTpaLusamMu B rpadpe (X) MOXHO HaiTu B rpade (2x+1). MNpuBeaeHHble 3HaYeHUs
npefCcTaBnAT KOHLEHTPaLWK, BblpaXeHHble B NPOLEHTax Ha eauHULYy obbema unu macckl (MURRUrpaMMm Ha 1 unu
MUKpOrpaMM Ha ). 3Ha4eHus MoryT BblTb YMHOXKEHbI Unu pasgeneHsl Ha 10, rae kak nogxoauT. Mpadpa «1» MoXeT 6bITb
“cnonb3oBaHa, ecm UMeeTCs 3Ha4YUTeNbHasa HeonpefeneHHOCTb MO YPOBHIO TOKCUYHOCTM.
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MpunoxeHue I
(pekomeHayemoe)

PykoBOACTBO NO rOMOreHn3aLumu rorioBHON U XBOCTOBOM YacTen
OT HENOMOBO3pPenbIX AAHMO-PEPHO, YEPHOTO TONICTOrONoOBa,
TPEeXUINoMn KOsoWKK U ANOHCKOW Opu3num

Liensto aToro pasfena ABMNSeTCA onucaHwe Npoueaypbl, BEINONHAEMOR nepes KonM4eCTBEHHLIM orpeaeneHnemM
KoHUeHTpauun VTG, MoxHO Mcnonb3oBaTb gpyrve NpoLeaypel, KOTOpble NPUBOASAT K COMOCTABUMON KONMWYECTBEHHOM
oueHke VTG, HacToswWwmii BapuaHT NpeAcTaBnsAeT BO3MOXHBIA U3aliH onpejeneHns KoHUeHTpauun VTG B nnasMe Kposu
Unu nNeYeHn BMEeCTo roMmoreHara rofloBHOro U X8BOCTOBOIO KOHLIOB.

Mpoueaypa

1 PbIBy nogBepratoT aHecTe3nn W SBTaHa3nmW CorflacHO OMUCaHWIo UCMbITaHuWS.

2 OTpe3aloT ronosy 1 XBOCT OT Ty/10BULLa pbibbl COrMacHo ONMCcaHuio UcnbiTaHus. B obsasaTensHom nopsgke cnegy-
€T NPOMBITE U OMUCTUTL HagexalluMm obpasoM BCe MHCTPYMEHTLI, UCNofb3yeMble A5 NpenapupoBaHmns, 1 pasgenoyHyto
JOCKy (Hanpumep, 96% aTaHoNoM) Mexay obpaboTKoW Kaxgoi OTAeNbHOW pbibbl, YTOObI NPeAoTBPaTUTL «3arps3HeHne
npo6 VTG» oT caMOK UK OT MHAYLMPOBaHHbLIX CaMLOB K HEUHAYLIMPOBaHHBIM camuaM.

3 OnpegenstoT Maccy 06befMHEHHbIX FONIOBHOW 1 XBOCTOBOW YacTeil 0T KaxAoW pbibbl C TOYHOCTHIO A0 MF.

4 MMocne B3BeLWMBaHNA obpasLbl MOMeLLatoT B COOTBETCTBYIOWME NPOBUpKM (Hanpumep, Npobupkn SnneHgopda
emKocThlo 1,5 M) M 3aMopaxusatoT npu TemnepaTtype — 80 °C nepen roMoreHnsaLUnein unu cpasy xe roMoreHn3npyroT Ha
nbdy € Mcnonb3oBaHMeM ABYX MNacTUKOBLIX NecTukoB. (MoryT 6bITb CNOMNb30BaHbl APYrie MeTofbl, €Crii OHW BbIMOSHS-
OTCA Ha Nbay W B peaynerare nony4daeTcs romoreHHas macca.) B o6asarensHoM nopsake npobupku BOMmMKHbLI BbITb Npo-
HyMepoBaHbl Hagnexawum obpa3om Tak, 4Tobbl FofIoBHAsA U XBOCTOBAA YacTk Peibbl COOTBETCTBOBANA MX OTCEYEHHOMY
TynoBsuLly, koTopoe ByAeT NCnonb3oBaTLCA 4SS TMCTONOMMU roHag,

5 Koraa romoreHHas Macca JocTuUraeT 3HaqdeHus, B 4—10 pas npesbiatowero Maccy TkaHu, To gobaensior bydep
AnA roMoreHnsaunn” (o6pallatoT BHUMaHWe Ha pasBeaeHue). [poomkaloT NpoBoANTL FOMOreHN3aLMIo NecTUKaMmu, roka
CMECh He CTaHeT of4HOPOAHOW.

MpuMedaHue: [lnakaxgoi peibbl crieqyeT MCNonb3oBaTh OTAENbHbIE NECTUKU.

6 Mpobbl noMeLLatoT Ha nep, A0 LeHTpUdyrupoBaHusi, KOTOpoe NPoBoAAT Npu Temnepatype 4 °C ¢ YacToTol Bpa-
ujeHua 50000 g B TeveHne 30 MUH.

7 C nomMouybto nunetku nopuum ot 20 go 50 Mkn (oTMevaloT KONUYEeCTBO) HaJocaZio4uHON XUAKOCTU BHOCAT He Me-
Hee YeM B ABe NPobUpKM MyTeM NOrpyKeHUs HaKOHEYHWUKA NMUMNETKNA HUXKE XKMPOBOTO CIOS Ha MOBEPXHOCTU U OCTOPOXHBLIM
BCacblBaHWeM Hagocafo4HOM KugKkocTu 6e3 xupa unu dpakyum ocagka.

8 Mpobupku xpaHaT npu Temneparype — 80 °C 40O MCNONb30BaHUSA.

" Bydhep romoreHMsaLum:

50 MM Tpuc-HCI pH 7,4; 1% cmecb nHrubutopos npoteas (Sigma): 12 mn Tpuc-HCI pH 7,4 + 120 Mkn cMecK UHru-
6UTOpPOB NpoTeas (UNK SKBUBANEHTHLIX CMeceid MHTMBUTOpOB NpoTeas).

TPUC: Tpnc-ULTRA PURE (ynstpa uncthbiid) (ICN).

KokTeiinb nHrMbuTOpOB NpoTeas: oT Sigma (AN TkaHei MnekonuTatowmx). Homep ToBapa (npogykra) P 8340.

MpumevaHue — Bydep Ans roMoreHusaunn cneayeT UCNONL30BaThL B AeHb ero NpUroToBneHus. Bo Bpems
ucnonb3oBaHus Gydep NnoMeLLatoT Ha feg.
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Mpunoxexnune
(pekoMmeHayemoe)

PyKoBOACTBO A1l KOSIMYECTBEHHOrO onpeaesieHNsl BUTESISIOreHUHA B rOMOreHaTe rosloBHOro
M XBOCTOBOIO KOHLIOB ¥ aHUO-PEPUO

1 MukponnaHLeTbl (MUKPOTUTPALMOHHbIE MnaHLWweThl) (cepTuduymnpoarHele Maxisorp F96, Nunc, Roskilde [da-
HWS), NPeABaPUTENbLHO NOKPbITEIE 5 MKI/MI @aHTU-NMNoBUTENNUH-IgG-aHTUTENaMmn faHno-pepuo, pa3MopaxXusatoT 1 Npo-
MbIBaIOT TpU pasa ByhepoM Ans NpoMbIBaHMUS .

2 [oToBAT cepuitHble pa3BefeHUs cTaHgapTa Battelle naHno-pepno AP4.6.04 (1,18 mr/mn (AAA)) ao 0,2; 0,5; 1; 2;
5: 10 1 20 Hr/Mn B Bychepe ANs pasBeAeHUs, a NPobbl pasBOAAT No MeHbluel Mepe B 200 pa3 (AnA NpefoTBpalLeHus
BIMUAHWA MaTpuubl) B Bydepe Ana pasBeAeHUs W BHOCAT B NyHKW nnaHLweToB. JlabopaTopHeli KOHTPOMb NPUMEHSIOT B
IByx noBTopHocTAX. 150 MK NPUMEHSIOT B Kaxaown s4eiike. CTaHfapThl UCMONb3YIOT B ABYX NOBTOPHOCTSAX U NPpOGLI —
B Tpex MOBTOPHOCTAX. VMIHKyOUpyIoT B Te4eHne Ho4n npu Temnepatype 4 °C Ha LWwelikepe.

3 MnaHweTbl NpoMbIBatOT NATL pa3s Bydepom AN NPOMbIBaHUS.

4 HRP, koHblormpoBaHHyto ¢ gekctpaHoM (Hanpumep, AMDEX/S, [JaHus) v KOHbIOrMpoBaHHbIe aHTUTeNa pasBoasaT
BychepoM ANs NpOMbIBaHUS , (haKTUYEeCKoe pasBefeHite OTYaeTcs B 3aBUCUMOCTH OT NapTum 1 BospacTa. 150 MK BHO-
CAT B KaXA Y0 NYHKY, W MNaHLIEeTbl MHKyOWPYIOT B Te4eHne 1 4 Npu KOMHATHO TemMnepaType Ha Luelikepe.

5 MnaHweTbl NpoMbIBAOT NATL pa3 Bydepom AN NPOMbIBaHUS, U AHO NMaHLWEeTa TLATENbHO O4ULLAIOT STAHOMOM.

6 150 Mkn TMB nrtoc™™ BHOCSIT B KaXzayto NyHKY. MNaHLLIET NOKpLIBAKOT OT cBeTa honbroii n HabnioaatoT 3a passu-
TWeM LBeTa Ha Leiikepe.

7 Ecnu aKTMBHOCTL hepMeHTa NONMHOCTLIO COOTBETCTBYET CTaHAapTHOW KPUBOW, TO peakumnio ocTaHaBnMBaKT [0-
6aBrieHnem 150 Mkn 0,2M H,S0O, B KaxAyHo NMyHKy.

8 MornoleHne namepsoT npu 450 HM (Hanpumep, Ha puaepe Ans nnaHweros Molecular Devices Thermomax).
[aHHble aHanManpyoT ¢ NOMOLLBIO COOTBETCTBYIOLLEro NporpaMMHoro obecneveHus (Hanpumep, SOFTmax).

" Bydbep ANA NpoMbIBaHUA:

PBS-cTokoBLIn **** 500,0 mn

BSA 50r

TBWH 20 5,0 mn

pH aosoaAT fo 7,3, u goBoasTt H,O Millipore go 5 n. XpaHaT npu Temnepatype 4 °C.
™ Bycep Ans passeaeHus:

PBS-cTokoBbIin **** 100,0 mn

BSA 30r

TBUWH 201,0 mn

pH aosoaAT fo 7,3, u goBoaat H,O Millipore go 5 n. XpaHaT npu Temnepatype 4 °C.

hx

TME nnitoc siBNSIETCA «rOTOBLIM K UCMONb30BaHMio» cybeTpaTtoM npoussoactea KemEnTec (JaHus). OH vyBcTBY-
TerneH K BO3AeiCTBUIO CBETA. XpaHAT npu Temnepatype 4 °C.

hkk

PBS-cTOKOBbIN:

NaCl 160,01
KH,PO, 40r
NaHPO,, 2H,0 26,6t
KCl 40r

pH aosoasT Ao 6,8, u aosoaaT H,O Millipore ao 2 n. XpaHaT npu KOMHATHOR TeMnepartype.
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MpunoxeHue E
(pekomeHayemoe)

PyKOBO,qCTBO no NoAroToBKe TKAHeBbLIX CPe30B AN onpeaerieHuda nosa u ctaguu roHan

Llenbto aToro pasgena sBNSETCS onucaHWe Npoueaypbl, NPOBOAUMON neped OLEHKON MMCTONOMMYECKUX CPEe3oB.
MoryT 6bITb Ucnonb3oBaHbl Apyre NpoLeAypbl, KOTOpLIE Aat0T aHarnornyHele peaynsraTel NPU ONpeaeneHun nona v cra-
Ouu roHaz. 3a HeKOTOPLIM UCKMHOYEHWEM STU NpoLeaypbl aHanorvyHel 4N AnoHckoi opusum (JMD) n gaHno-pepuo (ZF).

OBTaHa3sus, BCKpbITUE U duKcaLmsa TkaHen

Llenu:

1 PeiBy noaBepratoT aBTaHasnv rymaHHelM criocobom.

2 lMpoBoasAT onpefeneHne Maccsl Tena u fpyrie HeoBxoanMele U3MEPEHNS.

3 OueHvBatloT BTOPUYHEIE NMONOBLIE NMPU3HAKM.

4 W3pnekatoT TKaHb And aHanusa VTG.

5 ®ukcaumsa TkaHu roHag.

[Mpoueaypsl:

1 Peiba ymepLyBNSAOT HENocpeCcTBEHHO Nepeq ayToncuei. Ecrnv B McnbiTaHWKM He y4acTBYET HECKONbKO NaTonoro-
aHaTOMOB, TO HECKOMNBKO pbl6 He AOMKHO YMEPLUBMATLCA O4HOBPEMEHHO.

2 Wcnonb3yst HeGonbLUOi cavyok, pbiBy U3BNeKatoT U3 SKCNepUMEHTarnbHO! Kamepbl U NEPEHOCAT B TPAHCNOPTHOM
KOHTENHepe B MeCTO NPOBEAESHUSA ayTomNcuu.

3 Pbiby nomelLatoT B pacTBop AN 3BTaHa3uu. PeiBy BEIHUMAKOT U3 pacTBopa, Kora NpoMCcXofnUT OCTaHOBKa AblXa-
HWA 1 pbiba He pearnpyeT Ha BHELLHUE pasfpakuTenu.

4 Pbiby B3BelLNBAOT BMI@XHOM.

5 [nsa npuroToBneHWA TkaHel ANs npoBeAeHus aHanusa VTG peiby noMelatot Ha Npo6KoByto OCKY Ha NoACTaBKe
npenapoBaneHoi Nynbl.

a) y AaH1O-pepuo rofoBy OTPEe3aloT HEMOCPeLCTBEHHO C3aAW MPyAHOro NNaBHWKa, @ XBOCT OTPe3aloT Henocpes-
CTBEHHO Cc3af4M CNUHHOIO NMaBHUKa;

6) y ANOHCKOW 0puU3nKn GpLoLLINHY BCKPLIBAIOT C NOMOLLBIO TLATENbHO CAENAaHHOro paspesa, NPOXOoAALLEro No BeH-
TpanbHoW cpefHel NUHUK GPIOLIMHEI OT rPyAHOro nosica A0 TOMKW HEMOCPEeACTBEHHO K aHycy. Mcnonbsya Hebonblume
LMNLBl U ManeHbKWe HOXHULBI, OCTOPOXHO U3BIEKaloT NeveHb.

6 Ob6pasubl Ans aHanusa VTG noMelyatot B Npobupku Snnengopda u HeMefneHHO 3aMOPaXUBatoT B XKUAKOM asoTe.

7 TyLlKy, BKIOYaoLLYy0 roHaabl, NOMELLaloT B NpejBapuTeNbHO MapKMpOoBaHHYHO MacTUKOBYIO KacceTy AN TKa-
Hel, KOTopYto NepeHocAT B dukcaTop [dssugcoHa unum bBoysHa. O6beM dukcaTopa AOrKeH HEe MeHee YeM B 10 pa3s npe-
BbllWaTh 06beM TKaHU. KoHTelHep ¢ dpukcaTopoM OCTOPOXHO NEpeMELLMBAIOT B TeMEHUE NATU CeKyHA, YTobbl yaanuTb
ny3bIpbKU BO3[yXa U3 KacceTbl.

8 Bce TkaHu ocTaBnstoT B pukcatope [Js3BugcoHa Ha Houb, 3aTeM Ha crnefyowWwui jeHb X NepeHoCcAT B OTAeNbHble
KoHTelHepbl ¢ 10 % HelTpankbHbiM GydepHEIM pacTBOpoM copManuHa. KoHTelHepbl ¢ KacceTamu OCTOPOXHO nepeme-
LUMBAIOT B TedeHue 5 ¢ ans obecneyeHnss ajeKkBaTHOro NPOHUKHOBEHUSA hopMarninHa B KacceThbl.

B) TKaHu ocTatoTcs B hukcaTope boyaHa B TeveHue 24 u, a 3ateM ux nepeHocat B 70%-Hbli 3TaHoN.

ObpaboTka TkaHel

Llenu:

TkaHu 06e3BOXMBAIOT 41151 afeKBaTHOIO NMPOHUKHOBEHUSA NapaduHa;

TKaHW NponMTEIBAKOT NapadUHOM Ana nogaepXaHna LenNoCTHOCTU TKaHe! U NOMyYeHUS NPOYHOA NOBEPXHOCTU AN
MPUroTOBMNEHUS TMCTONOMMUYECKUX CPE30B.

Mpouenyps!:

1 MapkupoBaHHble KacceThl AN TKaHeW yAansioT U3 cMecu chopMasnivH/aTaHon, B KOTOPOI OHW XPaHUITACh, U Kac-
CeThl MoMeLLatoT B KOp3UHY(bl) Ana NnpoBofgku. KopanHbl AN NPOBOAKK 3arpy’KatoT B rMCToNpoLeccop.

2 BbibupatoT rpaduk npoBogkn 06pasLoB.

3 lMocne 3aBepLUEHWS Likna NPOBOAKN B MUCTONPOLIECCOpe KOP3UHY(bl) NEPEHOCAT Ha CTaHLMIO NapadWHOBOW 3arvBKA.

3anueka

Llene:

MpaBurbHO pacnonoXxuTs obpasel B 3aTBEpAEBLUEM NapaduHe ANA NPUFOTOBMNEHUA FMCTONOrMYECKUX CPE30B.

Mpouenyps!:

1 Kop3uHy(kl) ¢ KacceTon naBnekaT U3 npoLeccopa W NorpyxatoT B 3anNoNHEHHYI0 NapadMHOM NepefiHIo Kamepy
TEPMOKOHCOMM CTaHLUMN NapadMHOBOW 3amnvBKW, UNWU KaCCeThbl NEPEHOCAT B OTAESMbHLIN NapadUHOBLIA HarpeBaTerb.

2 lMepByto KacceTy, NpefHasHa4YeHHYo A5 3anuBKK, U3BNEKAIOT U3 NepefHen kaMepbl TEPMOKOHCONN UMK napa-
crHoBoro HarpesaTtens. KpbILLKy KacceTsl CHAMALOT W 0TOpackiBatoT, @ MapKUPOBKY KacceTbl NPOBEPSIOT Ha COOTBETCTBUE
no Kaxgow pbibe ans npegynpexaeHns BO3MOXHbBIX PACXOXAEHWA A0 3aMUBKU.
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3 BribupatoT hopMy ANSA 3anvBKU COOTBETCTBYHOLLErO pasMepa.

4 dopMy AepxaT nepes HOCUKOM J03UPYIOLLEN KOHCOMU W 3aMnofHAT pacnnasneHHbIM napaduHoM.

5 O6pa3el naBnekarT U3 KacceTbl U NOMELLAKT B pacrnnaeneHHblii napaduH B popme. Takyto npoLeaypy nosTo-
pstoT ¢ 4—8 oBpasliamu ANt kaxgoii hopMbl AN 3anuBkv napaduHoMm. [NonoxeHne Kaxaoin pblbbl 0TMEYaKoT pacronoxe-
HveM pelBbl Ne 1 Ha 180° no oTHOLIeHMIo K peibam 2 — 4/8.

6 [o6aBnsroT AONOSHUTENBHOE KOMMYECTBO NapaduHa 4ns nokpbITUsS obpasLa.

7 DopMy ¢ KacceTamu MOMeLLaloT Ha OXNaxatoLLyo NnacTUHY KPUOKOHCOMMN.

8 lMocne 3aTBepaeBaHus NapaduHa bnok (T. . 3aTBepAeBLUMIA NapaduH, CoaepXallnii TKaH 1 KacceTbl) U3BMe-
KatoT 13 hopMmbl.

MpUroToBMNeHne rMCTONOrMYEeCcKUX Cpes3oB

Uens:

CaenaTb W NpUroToBUTb MMCTONIOTMYECKNE Cpe3bl AN OKpallnBaHUA

Mpouenypsi:

1 HavanbHyto asy MUKPOTOMUU HasbIBatOT «OGMULIOBKOM» 1 NPOBOAAT criegyrowmm obpasoM:;

a) napadnHoBLIN Bnok ycTaHaBnNMBatoT B NATPOH MUKPOTOME;

6) naTpoH NpoABUraloT BpaLLeHWeM Kofieca MUKPOTOMa, U TOMCTble Cpedbl BblPpe3atoT ¢ NapaduHOBOW NOBEPXHOCTH
OnoKa [0 Tex nop, HoX He JOCTUTHET 3anuTbIX TKaHel;

B) TOMLLMHY cCpe3a Ha MUKPOTOME YCTaHaBnNuBatoT Mexay 3—5 MKM. TaTpoH NpoABuUratoT U AenakoT MHOMOYNCNEHHbIe
cpesbl ¢ 6rnoka Ans yaaneHus nobbix apTedakToB, NOSABUBLUMXCS Ha NOBEPXHOCTU Cpesa TKaHu Bo BpeMs rpyboii obpesky;

r) 6nok ygansioT U3 naTpoHa v NoMeLLatoT JMLEBON CTOPOHOM Ha e ANA 3amavnBaHUsA TKaHei.

2 CnegyoLMm aTanoM MUKpOTOMIUM ABMAETCA OKOHYaTeNbHOE NMPUroTOBIEHUE CPE30B N NOMELLIEHNE CPE30B TKaHW
Ha npefMeTHble cTekna. [aHHble npoueaypbl NPOBOAAT CrneayowumM obpasom:

a) ecnu Gnok 6N NomelleH Ha nep, To 6NoK yAanslT co Nbja W MOMeLLAaloT B NaTPOH MUKPOTOMA;

6) ycTaHaBnMBaloT TONLLMHY CPE30B Ha MUKPOTOME B 3—5 MKM, NaTpoH NpoABUraloT BpalLeHUeM Koreca MUKpOTO-
Ma. cpesbl cpesatoT ¢ 6rioka, Noka He NonyyeHa «JeHTay, CoAepXallasi He MeHee OfHOro NpPUEMIIEMOrO cpe3a, BKIo4a-
toLiero roHagbl. (Mpu HeoBxoAUMMOCTM B NpoLecce NPUroTOBNEHNA cpe3oB BNoK yaanaloT M3 natpoHa, NnomeLlaloT Ha neq
LNA 3aMa4ynBaHus TKaHel U 3aMeHSIoT B NaTpoHe);

B) cpeabl MOMeLLalT Ha NIIoCKY MOBEPXHOCTL BoAbl B BOASAHOW 6aHe. [NpeanpMHMMaloT NOMbITKY NOMyYuTh XOTA
Obl, OfWH Cpes, He COAEepKaLLMil HEPOBHOCTEN U My3bIPbKOB BO3lyXa Moj HUM;

r) Ha NpeaMEeTHOE CTEKNO MUKpOCKONa MOMeLLaloT Haunyyliui cpes, KOTOPbIA NOAHUMAIOT U3 BOALI, UCNOMb3YS
cTekno. 3TOT npoLecc HasbiBaeTcs «UKcaLueii» cpesa Ha CTeKe,

[) TOTOBAT Tpu cpesa ANA psga pul6. Bropoi u TpeTunii cpesbl oT6UPIOT ¢ UHTepBanom B 50 MKM OT nepBoro
cpesa. Ecnu pbiBbl He 3anuTbl € UX FOHagaMKU Ha TOM e CaMOM YPOBHE NPUroTOBNEHUSA CPe3oB, TO CreayeT npu-
rOTOBWTb €Lje HECKOMbKO CPe30B ANA NOMYYEHUA HE MeHee LeCTW CPe3oB, BKMIOYaoWMUX roHagbl, NosyvyeHHble U3
Kaxzow pbibbl;

€) MapKkepoM AN CTEKON HAHOCAT HoMep Bnoka, U3 KOToporo GbINo NONY4YEHO CTEKNo;

X) CTEKM0 NOMeLLatoT B MOACTABKY ANA OKpalLUBaHUS,

1) Brok yfanstoT 13 naTpoHa U NOMELLAloT NULEBOIA CTOPOHON BHU3 Ha XpaHeHue.

OkpalumBaHue, NOKpbITUE NOKPOBHBIM CTEKNOM W MapKUPOBKa CTEKON

Llenu:

1 Cpe3sbl okpalUMBatoT ANSA FTMCTONOMNYECKOrO NCCNE0BaHNS.

2 [epMeTUYHO 3aKpLIBAIOT MOAFOTOBNEHHBIE U OKPALLEHHBIE TKaHM.

3 NpeHTMhULMPYHOT OKpaLlieHHbIe cpeskbl cnocoboM, obecnednBaloLm NOMHYO NpocexXuBaeMocTb 06pasLoB, Ha
ANUTENbHBIA Nepuog BpemMeHu.

Mpoueaypsl:

1 OkpalumnsaHue:

a) CTekna BbICYLUMBAIOT Ha BO3Ayxe nepef oKpalluBaHueM;

6) cpesbl OKpalLuMBatoT FreMaToOKCUITUH-303MHOM.

2 [oKpbITUE NOKPOBHBIM CTEKITOM:

a) NOKPOBHbIE CTeKNa MOXHO HAHOCUTL BPYYHYHO MU aBTOMATUYECKM;

6) cTekno norpyxatot B keunon unu TissueClear, n n3beiTok Keunona/ TissueClear 0CTOPOXHO yAaNsIlOT CO CTEKNa;

B) npnbnusutensHo 0,1 mn oUKCHpytoLLei cpefbl HaHOCAT GrKe K KOHLLY cTekna, MPOTUBOMONOXHOMY 3aMOPOXKEH-
HOMY KOHLly UM Ha MOKPOBHOE CTEKIO;

) NOKPOBHOE CTEKI1O HAKIOHSAOT NOA HEBOMbLUMM YoM NPU HaHeCeHUN Ha NPEAMETHOE CTEKTO.

3 Mapkupoeka:

a) MapKupoBKa Kaxzoro cTekna AoSiKHa CogepXaTb CreAYHoLLYH MHOopMaLMIo:

- HauMeHoBaHUWe nabopaTopuu;

- BUObI,

- o6pasely Ne / CTekno Ne;

- XMMWYecKoe BellecTBo / o6paboTaHHas rpynna;

- Aara.
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MpucyTCcTBYIOT 06a KOHTPO/IA Ha PacTBOPWTESb U KOHTPO/Ib 6e3 pacTBopuTens

Oda i

CpaBHUTE KOHTPO/IM C MOMOLLLI0O BusikokcoHa unun T- kputepusa. OTaAnYalTCa M KOHTPOAN?
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MpunoxeHue K
(pexomeHayemoe)

PykoBOACTBO N0 OTOOPY NpO6 TKaHel Ans onpeaeneHnsi reHeTUYeCcKoro nona
U AnA onpeaerieHUA reHeTUYecKoro nosna ¢ nomouwbio PCR-meTona

Ot60p Npo6 TKkaHel, NOAroToBKa U XpaHeHUe nepep onpeaeneHneM reHeTuYecKkoro nona c nomousio PCR
y opu3um (noprorosneHo JlaGoparopueit BoaHbIX opraHuamos u3 Bayer CropScience AG)

1 AHarnbHbIA UMW CNUHHON MIMAaBHUK CPE3atoT TOHKUMU HOXHULIAMK Y Kax ol OTAEeNbHON puibbl U NoMeLLatoT B Npobup-
Ky, 3anonHeHHyto 100 mkn 6ydpepa ans skctpakumm 1 (noapobHee o nogrotoske 6ydepa cM. HKe). HOXHMLIbI XOPOLLIO ounLLa-
10T nocrie 06paboTin KaxAoi pbibkl B XMMUIECKOM CTakaHe € ACTUNNMpoBaHHoi HoO 1 BeicyLUMBatOT GyMaXHO! carndeTKoi.

2 3aTeM TKaHW NNaBHUKa FOMOreHU3NPYIOT C MOMOLLLI0 TEhIOHOBOIO NECTUKa B MUKpONpobupKe Ans nuaunca kre-
ToK. [Ans kax ol NpoBupK1 UCNonb3ytoT HOBLIW NECTUK ANSA NPeAynpexaeHns Noboro 3arpasHeHns. Nectukn nomelaroT
Ha Houb B 0,56M NaOH, npoMbIBaloT B TedeHUe S MUH B AUCTUNIMPOBaHHOK H,O 1 XpaHAT 40 UCcnonb3oBaHuA B sTaHone
Unn CTepUnbHbLIMU Nocne aBToKNaBUpPOBaHUS.

3 Takke TKaHW NNaBHUKa MOXHO XpaHuTb 6e3 Bydepa AN aKcTpakumm 1 Ha CyXOM Mbay W 3aTeM Npu Temnepatype
— 80 °C B xonoguneHuke Ans npeaynpexaeruns paspylledns JHK. Ho akcTpakuus npoxoAuT nydlle, ecn ofHoBpeMeHHO
akcTparnpytoT JHK (06paboTka cM. BbilLe; o6pa3Lbl 0TTauBatoT Ha NbAy nocne xpaHeHusa npu Temnepatype — 80 °C fo 3a-
ronHeHus npobupok Bydepom).

4 Tlocne roMoreHnsaynm Bce npobmpkn NomMeLLaroT Ha BOASHYIO GaHio U KUNATAT B Te4eHue 15 MUH npu Temnepa-
Type 100 °C.

5 3ateM 100 Mkn Byhepa Ans sKkcTpakuum 2 (noapobHee o nogroToBke Bydhepa M. HUXE) BHOCAT MUMETKON B Kaxayro
npobupky. O6pasLbl XpaHAT NpY KOMHATHO TeMnepaType B TedeHne 15 MUH 1 NepuognYeckn OCTOPOXHO BCTPAXMBAIOT PYKOW.

6 lMocne aToro Bce NPobUPKM NOMELLaOT Ha BOASAHYIO BaHto U CHOBa KUNATAT B Te4eHue ele 15 MUH npu Temne-
patype 100 °C.

7 MpoBupku 3amopaxusatoT npu Temnepatype — 20 °C Ao cneayoLiero aHanusa.

MpurotoBneHue Gydepa:

1 PCR-6ycep 1:

a) 500 mr N-naypourncapko3suHa (Hanpumep, Merck KGaA, Darmstadt, GE),

6) 2 mn 5M NaCl;

B) A0 100 mn guctunnuposaHHoi HyO.

3areM aBTOKMNaBUPYIOT.

2 PCR-6ydep 2:

a) 20 r Kunekca (Hanpumep Biorad, Munich, GE),

6) Datot HabyxHyTb B 100 Mn guctunnuposanHon HyO.

3areM aBTOKMNaBUPYIOT.

OnpepaeneHue reHeTuyeckoro nona (¢ ucnonb3osaHuem PCR) y opusuu (nogrotosneHo Ia6oparopueit
BOAHbIX opraHu3moB u3 Bayer CropScience AG u Universitat Wiirzburg Biozentrum)

MoaroToBneHHble U 3aMOpOXeHHbLIe NPoGUPKK (onNucaHHble B NpeablayLeM pasferne) oTrauBaloT Ha neay. Mocne
3TOro MX LeHTpUdyrupytoT ¢ ucnonb3oBaHnem UeHTpudyru dnneHgopda (30 ¢ npu MakcMManbHON CKOPOCTH, MPU KOM-
HaTHoit TeMnepatype). [Ing PCR Mcnonb3yoT Npo3padHylo HafocaaovHyo XUAKOCTb, OTAEeNeHHYo oT ocagka. Heobxo-
AWUMO NoSTHOCThIO U3beraTb NepeHoca cnefgoB Kunekca (Haxoaswmxcsa B ocagke) B PCR-peakuyuto, nockonbky ato byaer
OKasblBaTb OTpUL@TENbLHOE BIUSIHUE Ha akTUBHOCTL nonmMepasbl Taq. HagocafouHyro XUAKoCcTb UCNONb3YHT cpasy Xe
WITN XpaHsaT B 3aMOPOXXeHHOM Buze (Mpu MuHyc 20 °C), u 3aTeM NOBTOPHO OTTaUBalOT B HECKONbKO Luknos 6e3 Heratus-
Horo Bo3aeicteua Ha [HK ana nocneaytowmnx aHanumsos.

1 lNpurotoBneHne «peakUMoHHOK cmecu» (25 Mk Ha npoby):

Ob6rem KoHeuHas KkoHLeHTpauus
OHK-matpuua 0,5 Mkn—2 Mkn
10xIMLP-6ydep ¢ MgCl, 2,5 mxn 1x
Hykneotuanbl (kaxablii 3 gAT®, aLITO, Al TO, ATTO) 4 mkn (5 MM) 200 MkM
Mpamoii npaitmep (10 MkM) (cM. nyHkTBI 3-5) 0,5 mMkn 200 HM
O6partHblii npaiimep (10 MKM) (cM. nyHKTbI 3-5) 0,5 mMkn 200 HMm
AOMCO 1,25 mkn 5 %
Boaa (MUP knacc) o 25 mKkn
Taq E-nonumepasa 0,3 Mmkn 1,5 En.

10xMLP-6ydep ¢ MgCl,: 670 mm Tpuc/HCI (pH 8,8 npu 25 °C),
160 MM (NH,) 2SO,
25 MM MgCl,, 0,1% TeuH 20.
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Onsa kaxgon peakyun PCR (cM. nyHKTbl 3-5) TpebyeTca cneuuanbHelil npailMep B KavyecTBe HOBOW KOMOUHaLMK
TUMNa «peakUoHHON cMecu» 1 afekBaTHoe Heobxogumoe konudecTBo [JHK-maTpuupl agns kaxgoro obpasua (cM. Bbilwe).
CooTtBeTtcTBYIOLME 06BEMEI NEPEHOCAT B HOBLIE NMPOBUPKA C MOMOLLILIO MUMETKU. [ocne 3Toro Bce NPOOGUPKUA 3aKpLIBaIOT,
nepemelumnsatot (MpubnusutensHo 10 c) u LeHTpudyrvpytot (10 ¢ Mpy KOMHaTHOU TemnepaType). 3aTeM 3anycKaloT Co-
oTBeTcTBYIOWMe PCR-nporpammel. Kpome Toro, MOMUMO ONbITHLIX 06pa3LoB B kaxaon PCR-nporpaMMe Ucnornb3ytot no-
NOXWUTeNbHBIA KOHTpOnNb (cTaHAapTHeI ob6pasey [IHK (koHTponbHas AHK-mMaTprLa) ¢ 3sBeCTHON aKkTUBHOCTBIO M YETKUMM
pesynsrataMu) U oTpuLaTenbHbIA KOHTPOMb (1 MKN AUCTURNMPoBaHHON Hy0).
2 lNogroToBka arapo3Horo rens (1 %) Bo Bpems umkna PCR-nporpaMmel:
- pacTBOp KANATAT B MUKPOBOIHOBOM MeYn (NPUOMN3UTENBHO 2—3 MUH);
- ropsYniA pacTBOP MEePEeHOCAT B CrieluanbHyo kaMepy AfS ropusoHTansHoro anekTpodopesa, Haxogslylocs Ha
edy,
- npumMepHo Yepe3 20 MUH refb arapo3bl FOTOB K MPUMEHEHWIO;
- arapo3sHblii renb B 1XTAE-Bydepe xpaHsaT A0 okoH4YaHuss PCR-nporpaMmel.
3 PCR-nporpamMma Ans akTuHa
HaHHas PCR-peakuus npegHasHaveHa ans gemoHcTpauum Toro, 4to JHK B npo6e He noBpexaeHa.
- cneyuarnbHbIR NpaMep:
- «M peiictue 1 (BepxHuit/ npsmoit)» — TTC AAC AGC CCT GCC ATG TA,
- «M peiictBre 2 (HwxHUiA/oBpaTHblil)» — GCA GCT CAT AGC TCT TCT CCA GGG AG.
- MNporpamma:
- 5 MuH npu 95 °C;
- Yukn (35 pas):
- AeHatypauusa — 45 ¢ npu 95 °C;
oTxur — 45 ¢ npu 56 °C;
anoHraumsa — 1 MuH npu 68 °C;
15 MuH npu 68 °C.
4 PCR-nporpamma Ans reHoB X- U Y-XpOMOCOM
O6pasupl ¢ HenoBpexaeHHol OHK ncnonb3sytoT B aaHHoi PCR-nporpamMe Ans BuisiBneHuss X- u Y-reHoB. AHK
caMLOB AOMKHa nokasatb ofjHy ABOWHY nonocy, a [IHK camok AgomkHa nokasaTb O4HY-eAUHCTBEHHYIO norocy (nocne
OKpalLWBaHUsA U renb-sneKkTpodopesa). B AaHHbIA aHann3 HeOGXOAUMO BKIIOYUTL OAMH MONOXMUTENBHLIA KOHTPONb ANS
camuos (XY-o6pasel) M oguH 4NA caMok (XX-o6paseun).
- CneumanbHblid NpailMep:
- «PG 17,5» (BepxHuit/npsamoit) - CCG GGT GCC CAAGTG CTC CCG CTG;
- «PG 17,6» (HwkHmit/obpaTHbI) — GAT CGT CCC TCC ACA GAG AAG AGA.
- porpamma:
- 5 MuH npu 95 °C.
- uukn (40 pas):
- AeHaTtypayus — 45 ¢ npu 95 °C;
- omxur — 45 ¢ npu 55 °C;
- arnoHrayua — 1 muH 30 ¢ npu 68 °C;
- 15 MuH npu 68 °C.
5 PCR-nporpaMma Ansa reHa Y-XpOMOCOMbI B KadecTBe «KOHTpona» ana PCR-nporpaMmbl ans reHoB X- 1
Y-XpOMOCOM:
HanHan PCR-nporpamma npoBepsieT pesyneratbl « PCR-nporpammbl A5 reHoB X- U Y-XpOMOCOM». «ObpasLpl caM-
LoB» AOMKHLI MOKa3biBaTb OfHY Norocy, a «obpas3sLbl caMOK» He AOMKHEI NoKasbiBaTb Kakoi-nu6o nonockl (nocne okpa-
LWwmnBaH1A U renb-anekTpodopesa).
- CneuuansHblil NpaiMep:
- «DMTYa (Bepxnuit/npsiMoid)» — GGC CGG GTC CCC GGG TG;
- «DMTYd (HuxHuid/obpaTHbiil)» — TTT GGG TGAACT CAC ATG G.
- MNporpamma:
- 5 MuH npun 95 °C.
- uukn (40 pas):
- AeHaTtypauus — 45 ¢ npu 95 °C;
- omxur — 45 ¢ npu 56 °C;
- aroHrauma — 1 MuH npu 68 °C;
- 15 MuH npu 68 °C.
6 OkpaluuBaHue obpasuos PCR:
- OxpaluuBaroLLmii pacTBop:
- 50 % rmuuepwuH;
- 100 MM BATA;
- 1% SDS;
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- 0,25 % 6poMeHONOBLIA CUHUI,
- 0,25 % kevneHuuaHon.

B kaxayto Nnpobupky BHOCAT NMNETKON 1 MKI OKpaLLMBaloLWero pacTsopa.
7 CTapT rens-anektpogopesa:

NPUroTOBMNeHHbIA 1 % araposHblil renb NepeHocsiT B KaMepy Ans renb-anektpodopesa, 3anonHenHyto 1XTAE-

Bydepom;

10-15 mKn kaxgoro okpalleHnHoro obpasya Ans MNMLIP BHOCAT NMNETKON B NYHKY arapo3Horo rens;
Takke 5—15 MK «UHERKkU» pazMepoM 1 T.Nn.H. (Invitrogen) BHOCAT NMNETKOW B OTAEMbHYHO NYHKY;
HauduHaroT snekTpodopes npu 200 V,

yepe3 30-45 MUH ocTaHaBnNMBalOT.

8 WpeHTudunkauma nonoc:

araposHblil reflb o4ULaloT B AUCTUNNuposaHHoii HyO;
3aTeM arapo3Hblil refnb NepeHocaT B pacTBop 6poMUCTOro aTuANUA Ha 15—-30 MuH;
nocne 3Toro KapTUHY arapo3HOro rens NpocmarpuBatoT B okHe YOd-cseTa. HakoHel, obpasubl aHanuampyoT B

CpaBHEHMMU C MONOXMTENBHON KOHTPONBHON NONOCON (MNKU Norlocamm) U KIIMHENKOM».
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Mpunoxexue 1
(pexomeHayemoe)

PykoBOACTBO N0 OTGOPY NPO6 TKaHeW ANA onpeaeneHus reHeTUYeCKoro nona
¢ ucnonb3oBaHnem PCR y TpexXurnon Koniowku

OT60p Npo6 TKaHel u akcTpakuua OHK

OHK aKkcTparupytoT ¢ NOMOLLBIO pasnUYHbIX NPOMBILLAEHHO AOCTYMHBIX PEaKTUBOB U PYYHLIX UMK aBTOMaTU3NPO-
BaHHbIX CUCTEM 3KCTpakuuu. MNpoTokon, ucnonebyemelit B nadopatopun CEFAS Weymouth, onucaH Hike n go6aeneHb
ansTepHaTUBHbIE METOAbI B Crly4ae Heo6Xo0AUMOCTH.

1 Hebonblwoit kycouek TkaHu (10-20 mr) us gopconartepanbHoit obnacTu (nocne yaaneHusi ronoBbl U XBoCcTa ANs
aHanu3a VTG) cpe3aloT TOHKUMU HOXXHULaMU Y KaXA oWl oTAenbHOMN peibbl. TkaHb BHOCAT B NPOBUPKY UK Henocpea cTBeH-
HO NOMELLAIOT B XXMAKKNIA @30T (4NA XpaHeHua npu Temnepatype — 80 °C), unu 3anueaiot 70%-HbIM 3TaHONOM (ANA TpaHC-
NOpTUPOBKU U MocneayloLero xpaHeHns npu temnepatype 4 °C). HoxHuUbI oumwaloT nocrne Kaxgoil puibbl B 70%-HoM
3TaHone, 3aTem B AUCTWINTMPOBaHHOW BOAE U BbICYLLMBAIOT CandeTKon.

2 3TaHon (ecnu NpUcyTCTBYeT) yAaANAIOT acnupayuen, a TkaHb NepeBapuBaloT B TEUEHUE HOYU C UCMONb3OBAHMN-
em npoTeuHasbl K B 400 Mkn Bycepa ATL (Qiagen). AnNUKBOTHYI0 nopuuio nepeeapa (200 MKI) nepeHoCAT B 96-nyHOY-
Hbli S-6nok (Qiagen) n AHK akcTparupytot B 96-nyHoUHOM cpopMmaTe, UCNONb3ys aBTOMaruaMpoBaHHIiA annapat Qiagen
Universal BioRobot n Habop peareHToB Qlamp Investigator BioRobot. IHK antoupytot B Boay ¢ 50 Mkn [HKaskl u Heco-
Aepxauwyto PHKasy. MNpu ucnonb3oBaHuu TBepabiX TKaHei ansa nasnedennsa JHK (Hanpumep, obpasupl NO3BOHOYHMKA
WNU rPpyAHOro NnaBHWKa) MOXET 6bITb HeobxoanMMa romoreHusauua obpasya B nuanpyoweM bydepe ¢ NpUMeHeHneM
annaparta AN NU3NpoBaHus TkaHeil FastPrep® unu skBuBaneHTHONH cUCTEMBI AN paspyLUeHUs TKaHU.

AnbTepHaTUBHO

a) TkaHb NepeBapuBaloT B TEYEHNE HOUM C UCMONb3oBaHWeM npoTenHasbl K B 400 mkn nusupyioulero 6ydgepa G2
(Qiagen) n AHK akcTparupytoT us 200 Mkn nepesapa ¢ noMoLbio Habopa Ans akcTpakuun [HK u3 Tkanen EZ-1 u aBTO-
MaTu3npoBaHHOro annapara gnsa skcTpakyun AHK EZ-1 unu ¢ nomowybio MuHKU-Habopa ans akcrpakummn JHK us TkaHei.
OHK antoupytoT B 06eme 50 mkn.

6) TkaHu obpabaTbiBatoT ¢ ucnonb3oaHuem peareHta DNAzol gnsa akctpakumm OHK. Bkpatue, obpasubl TkaHel
nusupytot B 1 mn peareHTa DNAZol B TeueHue 10 MuH B Npobupke ANa MUKpoUeHTpUdyru eMkocTbio 1,5 Mn n 3ateM UeH-
Tpudpyrupytot npn 13000 06/MUH B TedeHUe 5 MUH ANS yaaneHWs Bcex TBepAbIX YacTuly. 3atem nNuanpoBaHHbl obpasely
NnepeHoCsIT B HOBYIO NPOBUpPKY A11s MUKPOLEHTpUdYrn emkocTeto 1,5 mn, cogepxalyyto 500 mkn 100%-Horo staHona Ans
paboT B MonekynspHoi 6uonoruun, a sateM LeHTpudyrupytot npu 13000 06/MuH B TeveHne 10 MuH ans ocaxaeruns AHK.
OTaHon yaanstoT u 3amellatot 400 Mkn 70%-Horo aTaHona AnA paboT B MonekynsapHow 6uonoruu, UeHTpudyrupyiot npu
13000 06/MuH B TeueHne 5 muH n ocagok JHK pacteopstoT B 50 Mkn Bogbl ¢ MonekynapHon HKa3soii n Hecogepxallen
PHKasy. BHOBb npu UCnonb3oBaHWM TBEPALIX TKaHel (Hanpumep, rpyaHoro niaBHUKa) MOXET NoTpe6oBaTbCA FOMOreH!-
3aunsa obpasia B usnpylollem Bydepe ¢ NpUMeHeHeM annapara AN NM3UpoBaHUs TkaHel lyser FastPrep® unu akeu-
BareHTHON cucTeMbl AN pa3pyLUeHUs TKaHu nepeq akeTpakyvein JHK

3 OHK xpaHaT npu Temnepatype — 20 °C 40 UCNONL3OBaHUS.

MpumMmeyaHune — Bce MaHUNyNsSLMN NPOBOAST B NepyaTkax.

AHanus nonumepasHou uenHoi peakuuu (PCR)

AMNnukaLmio NpoBoAAT ¢ ucnone3oBaHuem 2,5 Mkn skcTpakta JHK B 06beme peakuuu 50 MK ¢ Ucnone3oBaHu-
eM npaiimepoB Ans nokyca ldh (kak onucaHo Peichel n gp., 2004 Current Biology 1:1416-1424):

- npsiMoii npaiimep — 5 GGG ACG AGC AAG ATT TAT TGG 3

- obpaTHelit npaitMep — 5' TAT AGT TAG CCA GGA GAT GG 3.

CyLyecTByeT MHOXECTBO NOCTaBLLYWKOB nogxoasLwmx MNLP peaktneos. MeTog, onucaHHbI HUXe, B HAcTosLLEee Bpe-
Ms ucnoneayetcsi B Nabopatopumn Cefas Weymouth.

1 TMpuroToBrneHNe «peakuUMoHHoh cMecny (50 MKk Ha obpasel):

- PeakuunoHHylo cMecb Mastermix rotToBAT criefytowium obpasom. Ee MOXHO MPUroTOBUTL 3apaHee U XpaHuTb
3aMOpOXeHHoW npu TeMnepatype — 20 °C A0 Ucnonb30BaHUs. FOTOBAT AOCTAaTOMHOE KONIUYECTBO peakLMOHHON CMecH
Mastermix ans otpuuaTensHoro KOHTPoss (ToNbKo Boaa Ana paboT B MONeKynapHow Guonorun).

Obbem KoHeuHas KoHUeHTpaLus
(cToKOBRIW KOHUEHTpaT)/06pasel
PeakLmoHHbI Bydep 5xGoTaq® 10 MKkn 1x
MgCl, 5 MKkn (25 Mm) 2,5 MM
Hykneotuabl (BAT®, gLIT®, al' T, ATTO) 0,5 Mk (no 25 MM kaxgoro) 250 MKM kaxgoro
MpaMoii npaiimep 0,5 Mkn (0,1 HMonb/MKIT) 2,0 MM

25



rocCT 33638—2015

OB6paTHbIi npaimep 0,5 mMkn (0,1 Monb / M) 2.0 MkM
Boga Ans paboT B MonekynsipHoit Guonoruu 30,75 mKkn
GoTaq nonumepasa 0,25 MKkn 1,25 Ep.

- BHocsAT 47,5 MK B MapKupoBaHHYt TOHKOCTEHHYO Npobupky ans MLP BmecTumocTsio 0,5 mn.

- JoGaBnstoT 2,5 Mkn ounwleHHoit OHK B MapKkupoBaHHy NpobupKy. YkasaHHele MaHUNynauMn noBTopsoT AnS
BCcex 06pasLioB M OTpULATENbHbLIX KOHTPOMEeA.

- MokpbIBatOT 2 KannsAMU MUHeparbHOro Macna. AnsTepHaTUBHO UCMOMb3YIT aMninduKaTop ¢ nogorpesaemon
KPbILLKOW.

- KpblILLKK 3aKpbIBaLOT.

- ObpasLbl AeHaTypupytoT B amnnudukaTtope Peltier PTC-225 npu (94 + 2) °C B TedeHne 5 MUH ¢ nocrnegyowumMm
39 umknamu npu (94 £ 2)°C B TedeHue 1 MuH, npu (55 + 2) °C B TedeHne 1 MuH, npu (72 + 2) °C B Te4eHne 1 MUH, @ OKOH-
YyaTenbHOe HapalleHne npoBoauTcs npu (72 £ 2)°C B Te4eHne 10 MuH.

2 TMpuroToBneHue arapo3Horo rens (2 %-Horo)

TpaguumnoHHo npoayktel PCR pasgenstoT Ha 20 %-HOM arapo3HoM rene, cogepxatlem 6poMUCTbIi STUAMIA. Takke
MOryT BbITb MCMONb30BaHbl CUCTEMbI KAMUMNSAPHOro arekTpodopesa.

- BasewwuBatot 2 1 araposel B 100 mn 1XTAE-Bydepa.

- HarpeBatoT B MUKPOBOMHOBOW neyun (okorno 2—3 MUH) ANSA pacTBOPEHUS arapoabl.

- Oo6aenstoT 2 kannm 6poMUCTOro aTuanua 40 KOHEYHOW KOHUeHTpauuun 0,5 MKr/mn.

Fops4mii pacTBOp NepeHOCAT B YCTPONCTBO ANA 3anuUBKM rens. [ento atT BOIMOXHOCTb 3aTBEPAETD.

3 lenb-anekTpogopes:

- araposHblil reflb NEPEHOCAT B KaMepy AN anekTpodgopesa u norpyxatT B 1XTAE-6ydep;

- 20 MKn Kaxkgoro obpasLia BHOCAT B OTAENbHYO NYHKY, A06aBnsas Mapkep MonekynspHoit Macebl (JHK «nuHelika»
100 n.H., Promega) B 3anacHyto fnyHKy;

- anekTpodpopes nposoaaT npu 120 V B TedeHne 30—45 MUH.

4 Busyanusauus npogykToB aMnnudukalmu

Ecnv 6poMUCTBIA STUAKIA ObiN BKNIOYEH B arapo3Hbii refb, Kak oNUcaHo Beile, To npoaykTbl AHK Busyanusupytor
nof WCTOYHMKOM YO-cBeTa. AnbTepHaTMBHO arapo3Hblid reflb OKpaluWMBaloT, NOKpLIBaA refb pastaBneHHbLIM pacTBOPOM
6pomucToro aTuaua (0,5 mkr/mn B Boge) B TedeHue 30 MUH Nepes BU3yanusauumen.
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Mpunoxexue M
(pekomeHayemoe)

PyKoBOACTEO NO Npoueaype UCKyCCTBEHHOro ONMOAOTBOPEHUSA LISl TPEXUITION KOMIOWKN

Llensto aToro paspena siBNsieTcs onucaHne npoueaypbl NONyYeHNst OO 0TBOPEHHBIX ANLIEKNETOK TPEXUINONR KO-
NIOLWKN € Y4E€TOM MX ucnornb3oBaHusa B FSDT.

Mpoueaypsb!

Mony4eHune cnepMaro3onoB OT caMLoB

1 Camua ¢ XopoLUMM OKpacoM U3 Tpebyemoil NonynALuKu NoaBepratoT 3BTaHasnu.

2 CeMeHHUKM U3BFeKaloT C Kaxgon CTOPOHbI pblbbl. CeMeHHNKN 06bIMHO CUNBbHO NMFMEHTUPOBAHLI, NpeCcTaBsAoT
opraHbl Nano4koobpa3sHoit POPMBbI, KOTOPbIE XOPOLLO BUAHBLI Ha NaTepanbHOW cpeaHel NUHUK Tena. Mcnonb3yoT ofuH 13
cnefyounx MEeTof0B:

a) C NOMOLLLI0 Napbl TOHKUX HOXHUL, HAaYMHanA ¢ KNoaku, AenatoT paspes AnuHoi 1,0-1,5 cM nog, yrnom npumepHo
B 45°.

6) ucnonb3ya ckanbnens, genatoT Hebonbluoi pa3spes B 60Ky pbibbl HEMHOrO c3aau OT Tasa W BeHTpanbHee Goko-
BbIX MNACTUH.

3 CeMeHHUKM U3BMNeKakT ¢ NOMOLLbIO TOHKUX LWUNL0B U NOMELLAKT B YaluKy MNeTpu.

4 Kaxpblii ceMEHHUK NokpbIBatoT 100 MKN CBEXENPUrOTOBAEHHOM KOHEYHOro pacTBopa XaHKea .

5 CeMeHHUKU MEeMNKo U3MEeneHatoT, UCnonb3ysa nessue GpUTBLI UNKU ckanbnenb. Takaa MaHUNYNAUWUSA NPUBOANT K
0CBOGONAEHUIO CMEPMBI, N PacTBOP X3HKCa CTAHOBUTCA MOMIOMHOrO LiBETa.

" BydhepHblii coneBoil pacTBop XaHkca (ECPX)

BCPX HeobxoAMM ANS COXpaHeHUA ChnepMbl, NOKa UAET NOAroToBKa K OMIoAOTBOPEHUI0. BaxkHoe npumedaHue:
X0T 6ONLLWMHCTBO HEOBXOAUMBIX UCXOAHBIX CTOKOBLIX PacTBOPOB MOXET BbiTb NPUrOTOBNEHO 3apaHee, CTOKOBLIW pac-
TBOP 5 1 3aTeM KOHEYHbI pacTBOp AOMKEH ObiTb CBEXENPUrOTOBIIEHHEIM, T. €. FOTOBUTCA B l€Hb UCMOMb30BAHUA.

CTokoBblIii pacTeop 1:

NaCl — 8,00r;
KCl— 0,40Tr;
AucTunnupoBaHHasa Boja — 100 mn

CTokoBbIA pacTeop 2:

Na,HPO, (6esBoaHbIi) — 0,358r;
OuetunnupoBaHHas Boga — 100 mn

CTokoBbIA pacTeop 3:
CaC|2 - 0172 r;
AOuetunnupoBaHHasn Boga — 50 mn

CToKoBbI# pacTBoOp 4:
MgSO,,7H,0 — 1,23r;
OuetunnupoBaHHas Boga — 50 mn

CToKOBbI pacTBOp 5 (CBEXEMNPUrOTOBMEHHbIN):
NaHCO5; — 0,35r;
AOuetunnupoBaHHas Boaa — 10 Mn

M puMedaHune — Ecnu nmetotea B Hanuuum HEeKOTOpble U3 BbllLleyKadaHHbIX COJ‘IeI7I, HO C Apyrum cofepxaHnem
Bogbl (T. . 2H,0 BMecTo 6e3B0AHOI0), TO UX MOXHO UCMOMb30BaTh, HO CHaYana Heo6Xxo4MMO CKOPPEKTUPOBAaTL Maccy
C Y4ETOM MOSEKyNspHOA Macchl.

[ns KoHe4Horo pacTBopa XaHKca pacTBOpbl OGLEANHSIIOT B CMEAYHOLEM NOpsgKe:

1 CtokoBbIl pacTBOp 1 1,0 Mn
2 CToKoBbIi pacTBop 2 0,1 mn
3 CToKoBbI pacTBop 3 0,1 mn
4 OuctunnuposaHHas Boga 8,6 mn
5 CrokoBebIil pacTBop 4 0,1 mn
6 CTtokoBbIil pacTsop 5 0,1 mn

I'IepeA McnonbL3oBaHNEM XOPOLWO NepeMeLlLnBatoT.
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6 XKuakocTb, cofiepxallyto cnepMmy, BHOCAT B NMPOBUPKY, NbITAACb UCKIIOUUTL Kakne-nmbo dparMeHThl TKaHW ce-
MEHHWKOB.

7 800 MKN KoHevHoro pacTeopa XaHkca 06aBnAoT B NpoOUPKY U XOPOLLO NepeMeLLnBaltoT.

8 TMpu HeobxoaMMOCTH caMeL| MOXeT bbIThb 3aKkoHcepBupoBaH dukcaLueit B 100 %-HOM STaHore unu 4pyrom Tpe-
Byemom doukcatope. 3T0 UMeeT ocoboe 3HaveHne, ecniu UCCNefoBaHNe onpeaenseT poAUTENLCKOE NPOUCXOXKAEHWE NO-
TOMKOB.

OI'IHO,EI,OTBOpeHVIe

1 KpynHbix 6epemMeHHbIX caMoK uaeHTUdULMUpPYIOT M3 TpebyeMoil nonynsuuu, caMKiu roToBbl K BblAaBNUBaHWIO
UKpbI, TONBKO KOrAa MOXHO YBUAETL AiLa, BLICTYNALWME U3 Knoakn. [0TOBLIE CaMKN UMEIOT XapaKTEpHYH NO3y C «Npu-
NOAHSATHIM FONOBHBLIM KOHLOMY.

2 AKKypaTHO MPOBOAAT yKasaTreflbHblM nanbUeM Ui 60nblwnM NanbLeM BHU3 K XBOCTY pbibbl AN CTUMYynAUMK
Bbl4eneHns AiLeBoro MeLlKa B MPUroToBeHHYo Yallky [NeTpu. MoBTOpsIOT ¢ ApYroil CTOPOHLI U pLIGy Bo3BpaLyaloT B
pesepByap.

3 Aiya pacnpegensitoT (06pa3yss MOHOCNON) C MOMOLLbIO TOHKOM KUCTOUKW. BaxHo nogBeprHyTb BO3AEWUCTBUIO
CNepMaTo3oMioB Kak MOXHO GorbLUe AWL, NOCKONbKY MakcUMMU3aLUma nnoLagm noBepxXHOCTH UL, NoriesHa.

MpuMevyaHne — SHilua XpaHAT BNaXKHLIMW, NMOMOXUB BNaXHYHO TKaHb BOKPYr HUX (BaHO YToObI Ailla Heno-
cpefcTBeHHO He Kacanuchb BOAbl, MOCKOMbKY 3TO MOXET NpexaeBpeMeHHO caenarb TBepAbiM XOPUOH, UTO NpejoTepalya-
eT onnopoTBopeHue). CylyecteyeT 6onbLUOR pa3bpoc B KONUYECTBE ANL, KOTOPOe MOXET NPOU3BECTU KaxAasn camKa, HO
B cpefHeM npumepHo 150 AL MOXHO ferko nonyyYnTe OT 0fHON BepeMeHHON caMKM.

4 25 MKn cnepMbl B cMecu X3HKCa paBHOMEPHO pacrnpefenstoT no Bceli NOBEpXHOCTU AWL, C MOMOLLBIO KUCTOMKK.
FAiiua BeicTpo 3aTBepheBatoT U MEHAKOT LBET (B Te4eHWe OLHON MUHYTHI), Kak TOMBKO Ha4YMHaAETCa onnogoTeopeHune. Ecnu
pacyeTHoe uucno saul coctaensaeT 6onee 150, To npoLeaypy NOBTOPSIIOT. AHANOrMYHO, ecnu siila He 3aTBEpAEBaloT B
TeyeHne MUHYTLI, TO o6aBbTe HeMHOro GonbLue crnepmel.

MpumevyaHue — [obGaBneHue OGomnbluero KonuyecTBa CrepMbl HeobA3aTeNlbHO YAyYLIMT nokasaTenb
OMNoAOTBOPEHUS.

5 Aiua n cnepma JomkHbI ObITE OCTaBNeHb! ANA B3aUMOAENCTBUA HE MeHee YeM Ha 15 MUH, a ONNoAOTBOPEHHbIE
Aila NoMeLLatoT B akBapuyMbl, B KOTOPLIX MPOBOAMUTCH UCMbITaHWe, B TedeHne 1,5 4 nocne onnofoTBopeHusi.

6 lMpoueaypy NOBTOPSIKOT € UCMOMbL30BaHWEM PYron camku, Noka He ByfeT cobpaHo HEOBXOAUMOE KONMUYECTBO AL,

7 OT6upatoT HecKonbKO AWL U3 nocrnegHel napTun u cukeupytot B 10%-Hoii yKCycHOM KucroTe.

MoacyeT n pacnpefeneHne AuL B UCTbITATENbHbLIE akBapuyMmebl

1 Alua AonKHbl BbiT paBHOMEPHO pacrpefeneHbl Mexay KaxabliM ypoBHeM obpaboTku, 4Tobbl n3bexarb reHe-
TUYECKOro cMeLLeHns. Kaxayo napTuio onnofoTBOPEHHbIX AWUL pas3fenstoT Ha rpynnbl paBHOro pasmepa (Ha Konu4ecTeo
ypoBHeit 06paboTku) ¢ MOMOLLbIO TYNOro MHCTPYMEHTa (Hanpumep, LUMPOKAM NE3BUEM SHTOMONOMMYECKUX LYMMLOB MK
BakTepuonoru4eckoin netnei). Ecnu B ucneiTaHnn Ans Kkaxgon o6paboTkv UMeeTcs YeTblipe NOBTOPHOCTU NO 20 AWLY, Kax-
Las, To HyXHO pacrpefenuTb 80 AWl B akBapuyMbl, B KOTOPbIX NPOBOAWUTCS UCTbITaHME.

MpumMmedyaHne — PekoMeHpyeTca gobasutb elle 20 % suy (To ecTb 96 auu B kaxayto o6paboTKy), Noka ecTb
rapaHTus TOro, 4To MOXHO NomnyduTs 100%-Hblil NoKasaTens ONNO4OTBOPEHUS.

2 Siiua KomHLWKKU OYeHb NofBePXEHbI IPUBKOBEIM MHIDEKLMAM 3a Npefenamu rHesfa, KoTopoe OxXpaHsaeT camell. B
CBSI3M C 3TUM O4YeHb BaxHa 06paboTka BceX ANl METUMEHOBON CUHBKON B Te4EHUe NepBbiX 5 CYTOK UcnbITaHWA. CTOKOBHIA
pacTBOp METWUIIEHOBOW CUHBKU FOTOBAT B KOHLEHTPaLuu 1 Mr/mn 1 [o6aBnaioT B akBapuyMbl, B KOTOPbIX NPOBOAUTCS UC-
nelTaHue, 4Tobbl NONYYUTL MakcUManbHYH KOHEYHYHO KOHUeHTpauuto 2,125 mr/n.

MpuMedaHne — KomowKk4 He [OMKHEI NOABEPraTbCs BO3AEHCTBUIO METUIIEHOBOW CUHLKN, NOCKOMLKY Nocne
BbINTyNneHuUA ycnokanBaroLle cCUCTeMbl 4OIKHbI ObITh CBO60,D,HI:>I OT METUNEHOBOW CUHbKU Ha LWeCTble CYTKW.

3 Aiiya exefHeBHO NPOBEPSIOT U PErUCTPUPYIOT MEPTBLIE UMW HEONNOAOTBOPEHHbIE ANLA.

MpumeuvaHue — [lloka OHW BBINYNNAOTCA, AWLA HUKOTAA He AOMKHBI HAXOAUTLCA BHE BOALI, AaXe Ha OYeHb
KOPOTKWIi Nepuos BPEMEHH.
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Mpunoxexue OA

(cnpaBoyHoe)

CpaBHeHMe CTPYKTYpPbl MEeXAYHAapOAHOro AOKYMEHTA CO CTPYKTYPOM HACTOALWEero ctaHgapTa
Tabnuya OAA1

CTpyKTypa HacTosLero ctaHgapTa CTpyKTYypa MeXayHapoAHOro JOKyMeHTa
Pasgen Mopapasaen MNepeuncnennsn Pasgen Mepevncnexnus

BeeaeHune 1,2 —

1 1.1 — 1 —
1.2 — 9 —

2 — — 10 —
21 — Mpunoxexwne 1 —

2.2 — MpunoxeHne 1 —

23 — Mpunoxexune 1 —

2.4 — Mpunoxexune 1 —

25 — Mpunoxexwne 1 —

26 — Mpunoxexwne 1 —

2.7 — Mpunoxexne 1 —

2.8 — Mpunoxexune 1 —

29 — Mpunoxexwne 1 —

210 — Mpunoxexwne 1 —

2.1 —_ Mpunoxexwne 1 —

212 — Mpunoxexue 1 —

213 — Mpunoxexune 1 —

214 — Mpunoxexwne 1 —

215 — Mpunoxexwne 1 —

2.16 — Mpunoxexune 1 —

3 31 — 3 —
3.2 — 4 —

3.3 — 5 —

3.4 — 6 —

35 — 7 —

3.6 — 8 —

4 4.1 — 12 —
42 — 13 —

5 51 — 14 —
52 — 15 —

53 — 16 —

6 6.1 — 17 —
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[IpodomxeHue mabnuyps! JA. 1

CTpyKTypa HacTosiLero cTaHgapTa

CTpyKTypa MexayHapoAHOro AOKyMeHTa

Pasgen Moapaszaen Mepeuncnenns Pasgen Mepeuuncnenns
6 6.2 — 18 —
6.3 — 19 —
6.4 — — —
6.4.1 — 20 —
6.4.2 — 21 —
6.5 — 22 —
6.6 — — —
6.6.1 — 23 —
6.6.2 — 24 —
6.6.3 — 25 —
7 - — — —
7.1 — — —
711 — 26 —
712 — 27 —
713 — 28 —
714 — 29 —
7.2 — — —
7.21 — 30 —
722 — 31 —
7.3 — — —
7.31 — 32 —
7.32 — 33 —
7.4 — — —
7.41 — 34 —
742 — 35 —
743 — 36 —
7.5 — — —
7.51 — 37 —
752 — 38 —
753 — 39 —
754 — 40 —
755 — 41 —
756 — — —
7.5.6.1 — 42 —
7.56.2 — 43 —
7.6 — 44 —
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OkoHYaHue mabnuybi [JA.1
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CTpyKTypa HacToslLero ctaHaapTa

CTpyKTypa MeXAyHapoAHOTo AOKyMeHTa

Paspen Moppasnen Mepeuncnenns Pasgen Mepeuncnenns
7 7.7 — — —
7.71 e 45 —
7.72 — 46 —
7.7.21 — 47 —
7722 e 48 —
7723 — 49 —
7724 . 50 e
7.8 e 51 —
7.9 — — —
7.91 — 52 —
7.92 e 53 —
7.9.3 — 54 —
7.10 . 55 —
8 8.1 e 56 —
8.2 — 57 —
8.3 . — —
8.31 e 58 —
8.32 — 59 —
8.4 . 60 —
8.5 e 61 —
8.5.1 — 61 —
8.52 . 61 —
853 — 61 —
854 — 62 —

MpunoxeHue A

[Mpunoxexue 2

Mpunoxexue b

Mpunoxexue 3

Mpunoxexune B

Mpunoxexue 4

MpunoxeHue I

Mpunoxexue 5

Mpunoxexune [

Mpunoxexue 6

Mpunoxexue E

Mpunoxexue 7

MpunoxeHue XK

[Mpunoxexue 8

Mpunoxerue N

Mpunoxexue 9

Mpunoxexue K

Mpunoxexune 10

Mpunoxexue J1

Mpunoxexue 11

Bubnuorpacus

INutepatypa
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