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MNpegucnoeune

Lieni, OcHOBHBIE NMPHHLENL W NODADCK NpoBegeHds paboT No MEsrocydapcTeeHHOR cTaddapThIanmHin
yoTauoenersl NOCT 1.0-82 cMewrocyapcTBeHHAA CHCTEME CTAHJAPTHIAUWK. OCHOBHLIE MONoHeHHAR W
M3CT 1.2-2009 cMesrocygapcTBEHHAS CWCTEMA CTaHZApTHIAULMK. CTaHdapTsl MEsrocydapcTEEHHBIE,
MpaBdna « pPeEoMesgalKd No MesrocyJapcTEeHHOH CTaHgapTHIaykd. MNpaswna paspaSoTkd, NPUHATAA,
MpAMEHEH A, SOHOBNSHAR W OTMEHBIN

CeeneHuAa o cTaHaapTe

1 NOAroTOBNEH ®egepansHemM MocyQagcTEEHHBIM YHUTADHBIM NReanprATHEM cBoepoccriackiki
HAYSHO-MCCNEO0BATENBCKAR UEKTD CTAHSADTHIAUMA, AHOopMauky i cepTUMKALMK ChipbA, MATEDKMANOS
W pewecTEs (PIYT «BHUULCKMEB: )

2 BHECEH degepantHita areHTCTEOM N0 TEXHWSECKOMY DPErYNHDOBIHMKD W METBONOTHK

3 NMPUHAT MesrocyoapcTEeHHLIM CORBETOM N0 CTAHOAPTHIALWE, METPONOMMA W CEPTHDMEaLKK
(npoTokon oT 5 Hoabpa 2013 . M 61-1)

3a NoWHAETHE NDOroNocoRany,

Kparmsos Hog cTpadw mo COMpaLEHHO S HAHMEHOBEHWE
HEMMEHDBEHAE T HEUMOHANEHDM Oprasa no
cTpaHel no MK (WCO 3166) 004 CTAHOAPTAZALMA

- [MCO 3166) D04 — a7 —E_T
AzapbangsaH AL AacTaHgapT
ApaEHER A MunssoHoMME Pacnybnuesn ApsaHnA
EBanapyce BY Mocerangapt PecnyBnuen benapyos
HKipriuann kG Kblpreacra-oapT
Mongosa MD Mongoea-Crangaps
FPocowa RU Poccrangapr
WIDERMCTEH uz YactangapT
WEpanHa A hMHsKOHORPEIENTHA YEPaMHL

4 HacToAwWiA cTaHdapT KOSHTAYEH MeXdyHapogHomy aokymedty OECD Test Mo 230 «21-day Fish
Assay: A Shor-Temn Screening for Oestrogenic and Androgenic Activity, and Aromatase Inhibitons (O3CP
Tect Ne 230 «EKpaTkocpouwos onpedeneHye WHMMEMpORAHMA apoMaTaikl W 3CTPOMEHHOH aHgDoTaHHoN
SETUBHOCTH. 21-0HEBHBIR TECT:].

Mepeaog © aHrMWACKoro Aakika (en).

CreneHe COOTESTCTEMA — MoeHTHuHan (10T

5 Mpukazos PegepansHoro aredToTEA N0 TEXHHYECKIMY PEMYNADOBIHKMIO W METpOnorve ot 22
HOAGpA 2013 r.e 790-cr MEAroOCYQa3pcTBeHHBIR cTadgapT MOCT 324259-2013 seeded B OEACTEHE B
Ka4YeCcTEe HAWMOHANLHOrD cTadgapTa Poccuickol Tefgepaum © 1 asrycTa 20144 1.

& BBEOEH BENEPBLIE
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Hudhopaadus of UaMeNaHuAax K Wacmoswesy cmandapmy ny@nukyemcs a emezodno
vrdagaamonm UHEOPMILUOMHOM yikazamene « HauuoManbneie Cimandapmeis, 8 MaKcim vaMenaMul
U nonpagck - & eWeMecA4Yno widasasmomM uNgopMauuoMKaM  ykaldamene «Hayuonanbibie
cmandapmein. B cayvae nepecMompa  (3aMeHbl)] iy omMEeNs  Hacmofwesos cmawdapma
coomasmemeyioes  yaedoMnenue Sydem onyBRukosadHo & 2 @ReMecAYHo wadagacMoM
UMD ODMAYUOMHOM YEaFZAMENE «HAYLOKANEHEE CMandapmaly, CoMMaamomayiowas uxibopual us,
yvapdomMaeHue U Makcmbl DAIMELLAMcA MaKwe & uMbopMayuanHod cucmare ofeso NoNsLIoeaMUa
~ Ha oguyuansion caime Coedepanesno20 A2eMMEMas nNo MexMUYeCKoMY Pe2plupoaanun u

Mempanaauy & cemu Muemepram

© CtangapThHgopi, 2014

B Pococrdckolh Defepaudd HACTOAWMEA CTaH0apT He MomeT GbiTh NONHOCTEID WKW HacTHYHO
BOCNpOH3IBEaEH, THPEWMPOBAH W DACNpOCTPaHed B KavecTee odvUManeHOrD Wagadws Gea paipewednA
PeagpansMoro areHTCTEA No TEXHWYECKOMY PEMYNHDOSAHWED M METPONCrHM
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BeegeHne

PaspaboTea ¥ BANKMAALWA TECTA Ha PoiGax, NOIBONAKWEND SCEHADYHHTL BEWECTED, BOAEACTBY KL KE
Ha AHOSKDHUHHYIO CHCTEMY, BRIEBAMO NPUCYTCTBMEM 0 OKPYHAKWLEA Cpene XHMHEATOR, HEOTODLIE MOrYT
BLIZBATE HefnaronpuATHee MerTel ¥ YEN0Eeka ¥ B OMKOR NPUPOOE W3-13 WX B3aUMO00eRcTEBMA C
AHOOKPHHHOH CHCTEMON SpraH1assa.

21-OHEBHBIA TeCT Ha poifax AnNA CEPHHWHME 2HO0KPHWHHBIX PacCTpoORCTE nogeeprca obWHpHOR
nporpaMmMe NPOBepKM OOCTOBEQHOCTH, COCTOAWEA w3 MexmnalopaTopMelx WCCMEeOoBadiiz c pAgom
XMMHAEATOR, ONA OSMOHCTRAUWW aKTyanbHOCTH W HAOEwHOCTH TecTa OMA cOHAapyseddA 3ICTPOreHos M
APOMATAI WHIMBMPYIOLWKE BelEcTE Ha TDeX BHgax peld (Tynoronobuld raneAs (Pimephales promelasz),
medaxka Anodckas (Oryzias latipes) W pgawwo (Danio rerio)), obHapysedwe aHIpPOrEHHoR AKTHEHOCTH
BOIMOMHD ¥ MONEAHE W MEJAKW, HO HE Y DaHHO.

Mpo&uT TEcT Ha BOCNPOWIBOACTES poibel B coOTBETCTEWMH © OECD [229] skmodaeT noocder
NNogoOBMTOCT W B CHaTOR hopMe rMcToNaTonorkio ronNsAHa, Tak We xKaxk Boe HabnogasmMble napameTp,
BEMIOYEHHBIE B HACTORLWLMEA CTaHOAaDT.

COECD [229] noaeonaeT obHapy®HMBaTe BEUECTES, KOTODRIG BINHRIOT HA DAIMHOMEHHE © NOMOLWEID
PAINHUHL MEXIHMIMOB, B TOM YACHE W IHIZOKDHHHEDR. JTH DIINUYHAA MEXDY OEYMA METOOMKIMM O0MMKHE
BbTe NPWHATE B0 BHRMAHKE, 4TODL BOpaTe TOT, KOTOPRR HAWUMYYWHM oSpaiomM COOTEETCTRYET Jagadan
SRCNEPAMEBHTA.
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M E X I oOCVY O APCGCTEBEUHH B H cCc T AHQOAPT

METOObl UCNBITAHKMA XMMWYECKOW NPOOYKUWW, NPEACTABNAKOWEW ONACHOCTL OANA
OKPYXAMWEW CPEQLI

KpaTkocpoyHoe onpegenaHie MHIMGMpoOBaHWA apOMaTaIbLi W ACTPOreMHOA M aHOporeHHol
AKTHAHOCTH: 21 -AHEBH LIA TECT

Testing of chamicals of environmeantal hazard. 21-day Fish Assay: A Short-Term Screening for Destrogenic and
Androgenic Activity, and Aromalase Inhibiticn

Data esegeHuA — 2014-08-01
1 O6nacTe NpMMEHEHHA

HacToawwki craHgapT ondcsIBaaT in v NpoBkT TecT Ha rpynneg pelf (COCTOALWER 13 NoNoBO3PE kX

CaMUoDE W CAaMOoK B PENpOOyKTWBHOM DO0IDacTE), NOOBEDrailMxCcA DO3OERCTEWK XHMWEATA B Nepwog
CrPaHUYEHHBIR WX DHONOrMYEcKrM UHEnos (21 geds). Mo aeepweHid 21-0HEBHOMD NepHoga Bo3aelcTaMHA,
B 3ABACHMMOCTH OT NOQONLITHOMD BHEA WAMEDAKT COWH WK 0Ba OMoMapEepa ¥ CasMuUoB WM CAMOoK B KAYECTRE
HHOMKATOPOE  JCTPOTEHHOR, aHOIporeHHod akTWBHOCTH MMM MHMMDWpoBAHKA  aposMaTtasbl.  ITAMA
BUOMapREDalMY ADMAKTCA BHTENNOREHMH (WTG) W XapakTepqcTHrd BTOPWHYHBIX NoNOBLIE NDHIHAKSE.
BATEMNOrEHAH WAMEDAIDT ¥ MoNEAHS, ANOHCKOR MEGaKH W JAHKO, TOMGA K3K BTOPWYHEIE NONOBEE NpERIHa K9
CNpEdenARTCA TONLKD ¥ MONBAHA M ANOHCKOW Medake,

HacToAwrWn cTandapT He No3B0NAST ObHAPY#WTL AaHTaroHHCTel aHdoporeHos. 3ToT TecT  He
NEpeaHasHaqed OnA ADEHTHGOHEALHA EOHEDETHEE MEXAHKIMOE TOPMOHANBHLIX PAIDYLLEHHE, MOCKOMBKY
NoOCNBITHEE — MMBOTHBE OofnaganT  300poRCiH  arvnoTanamo-rmnoguado-rodaguois {(TTT)  ocko
ropMoHaneHoR perynAdkEd W CNocoDHe PEaArMpoRaTe Ha BEWSCTEa, BOIOSRCTEYVIOWME Ha ock [TT Ha
PasNEYHER YOORHAK.

2 TepMHHLI W onNpegeneHunA

B HacTCAWEM CTAMOADTE NDUMEHHME! TERMUHE C COOTESTCTRYIILLHBMK ONDEOEneHAARMA.

2.1 penuusHa aarpyaeM: Huaci Bec polbik 8 obbem Bodw.

2.2 putennorenud rochonunornikonporerd (VTG): MpeowecteeHHds Genka #EnTea [Aua,
KOTOPEA ODbLIMHO CHHTRAMPYETCHA Y CEKCYANBHO AKTHRHBLIXY CAMOK BORX ARUGKNADYILWY BMO0a,

2.3 MaKkcCHManLHaA gonyckaeman koHueHTpayya (MOK): coctaanaet npubndautenesdo 10 9% LC:q.

2.4 ock HPG: MNunoTanamuwdeckan nincdraapras rodafansHan och

2.5 NAOTHOCTEL 3aCENEHHWA: Konv4ecTes peibok B obbemMe BOO L.

3 OCHOBHbIE NONOMEHMUA

3.1 Butennoredvd (WTGE)] obsi4HO NpOMIBOOKMTCA NEYEHED CAMOK ARLEKMAOVWKE NO3IBOHOYHEIX
HUBOTHEIX 8 OTRET HA UWDKYMALKKD IHOOTEHHONS ACTPOrEHa, NpedwecTBeHrEa BenKkon AUYHOrS ®enTra,
KOTOPEA NEOMABOONTCA NEYeHBD M 3aTemM NepeHOCHTCA KDOBOTOKOM B AWYMMKN, FO8 MCNonsdyeTcA o
PAIEMTHA W HIMEHEHWW COUWTOR. BUTENNOreHMH NPakTHYEcK He 00HAPYVHMWBAEM B MNa3Me HEeIDeblx
CAMOK M CAMUOR DaIS, NOTOMY Y9TO OHM MCNETHBAKT HEOOCTATOK B ICTDOMEHE., OOHAKD MX NEYeHs cnocobua
K CHHTELY W BblQeneHW) BUTENNOMEHMHa B OTRET HA JKIOMEHHYID CTUMYNALMIC 3CTROreHa.

3.2 MamepeHwe BUTENACTEHMHE HCMONLIYETCA ONA ODHAPYWEHWMA BEWECTE C  pPaAInW4HbiMg
AHTHICTROTEHHEIMHE CROACTRaMH. DEHADYHEHHE AHTHICTROTEHHEY XHMWYECKAX BEWECTE BOAMORHDS Yepel
HIMEDEHAE  WHOYELMY  BATENNOMeHMHa v camuyos  peid.  MEOyEUMA  ouTennoreéduHa  Owina  Taose
NEPOAeMOHCTDHPOBAHA NOCNE IECTOMMPORANKME ADOMATHIMDOBAHHLIMK AHAPOTEHAMM. CHUMEHWE YDOBHA
LHPKYTHPYIOW Y JCTROMEH0E ¥ CAMOK B DEIYNLTATE, HANPWMEDR, HHMEDWDoBAHKE apomaTall, GepmMeHTa,
KOTOPRIA NEEERALWUAST aHODOredE B JHDOTEHHEE ICTPOrMeHE B SCTECTEEHHEX yonoewAx (17R acTtpanwon),
MEPMBOOMT K CHMMEHWIO YPOBHA BHUTENACTEHWMHA, WCNONLIYEMOrD Ons  cbHapyeeds  wurwbuTopoR
ApOMAaTAIL. BHONOMMYECKAA IHAYHMOCTE PEAKUMA BUTENNOMEHWHA & OTEET Ha WHMKbMpoRaHKe 3CTporeKa
JApOMAaTaALl YCTAHORMNEHA W XOpowWwd waydena. JoMake nNpodieogoereo VTG v CAMOK TAIKKE MOKET ObiTh
HIMEHEHO TORCHMYECKMM OEACTEMEN DRWEecTs, He 00Nagalms HO0KDHHHOR TOKCHYHOCTRK (HANpUMep,
renaToTOKCHYHOCTE ).

Mapganme odriuMan bHoOe
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3.3 Heckoneko MeToioR HAMEDEeHHA GRNK YOOew o pajpatoTaHbsl W CTAHOApTHIMPOEaHsl ANA
MOBCEqHEBHOND WCNONbBI0BaHKWA. JTO KACAETCA WOHEDETHRY BWIOE WMMyHODepMedTHOro asankia (MdAa),
WCNONBIVKIWHACE B MMMYHOXHMHY  METOA0E ONA KONWYECTBEHHOTD  ONDegeneHdi  BUTennoreHHHa,
CHHTEIWDOBAHKOND B Manex O06pasyax KpoBH WNKM neYeld, cobpaMublx O7 OTOENbHBR OCobEd Db,
Ofpazlue ons davepesks VTG oTOHMpawT v TPeX BHOCE. TYNOMONOBOrD roOAbAHA (KpOBL), DaHBD Depro
(KPOBL WK MOMOMEHAT) FONCBELIXBOCTa W MEZakd ANCHCEDA (Nededk). ¥ Menakd HabnwiaeTocs XOopowan
KOpPEnALKe MexOy EoHueHTpauywed YT, WamepedHsd B KpoBM W nedadik. Habopel ONA WamMepeHAUA
BATENMNCTEHWHE  WWPOHES O0CTYMHB, Takde Habopbl O0M#HE ObiTe OCHOBaHL HA  YTOEPHOEHHOM
Brgocneynddrol MeToge ELISA.

3.4 BTOpWYHBIE NONCBLE MPWIHAKK Y CaMUcE peif OTAeNbHBE BWOCRE SEMNAKTCA  BOCMHE
paaNHMMBIME, CIPEOENANTCA KOMAYECTBEHHS W DEATHEYIOT Ha YPOBHH UWDEYIMDYIILWWME  3HO0MEHHblX
SHOPONEHoOB, B CNY4Yas ToNCTOMONOBOMD FofbAHA W MEgarkd, HO He ANA JaHko pepuo, He ohnaganlens
BTODHYHBIRM NONOBLIMA NPHIHAKAMKA, KOTOPRIE BOIMONHD MAMEPWTE KONWYSCTESHHO, CaMEW COHapyRKHBRIOT
CHoCobHOCTE ODMAPOBEATE MYyRCKWE BTODHYHESE MONOBLE NPWIHAKK, KOTOa OHK NOOBEDramTeA GEACTBKHI
AHOPOTEHHLIX BEWECTE B BOgEe. YMEHLWeHWE BTOPWYHEIX NONCERX NPHAHAKDE Y caMyos chnegyet
WHTEPNPETUPOEATE © OCTOPOMHOCTEHD M3-33 HWMAKO0W CTATHCTWHECKOR JOCTOREDHOCTH, W OHW J0MHHE BbiTh
NoOTESp*0eHEl IKCNERTHLIMA CUSHEAMH ¥ yOEOUTENEHEIME DOKa3aTensCTRaMA, CyIWECTEYIOT OrpaHnYeHIA
K WCNONBI0BAHME J8HA0 PEpWS B 3TOM NEoOWT aHankiag, o CBAIW C OTCYTCTEWMEM HIMEDWMEBIY BTOPHYHE
MONOBkX NMEEZHAKOS, YYECTEMTENLHBX K QEACTEWK SHIDOMEHOTORCKHY HBIX BELLLECTEIM.

35 ¥ TONCTOrONOBOMD rOfbAHE [MagHss  MHgHEATOPOM BO3QeACTBMA  IHICIEHHOMS aHgporeHa
FABMNASTCA KOMMYECTED DpaqvHbix GyTODKOR, DACNONOMEHHEX HA NEpeOHEA YacTH roNoBkL CamMiW. Y Megakd
rMapHei MAPHEROM JKIOMEHHTD BOJOSWCTRMA AHOPOTEHOE ABNSETCH YWCNO NENWNNAPHLIX Gyropsoa y
CamMok P,

4 MNpHUHUKN TecTa

4.1 B npobuT aHaniage camubl W CasMEM peld penpolyETHEHOND BO3R3CTa NOOBSpraskTeA BOIOSACTEHIO
COBMECTHO B TECTOBRIX cocygax. CocToAMWe palpenendd NoleonaeT AddpepeHuMponaTs Eawadslid non, |
Taevk 0DpaZOM CBAIAThH PEIYNLTATE C AHANHIoOM EEHO0A KOHEYHOH TOukd, 4TO TapaHTHRYET WX
YYBCTBWTENEHOCTE K IKIOMEHHLIM XUMHYECHHM BewecTeam. Mo 3apepleHds TecTa non NogTeepdsdasToA
MAKPOCKOTIHYSCKHM WCCNEN0BaHREM NOHAS NOCNE BCEDBITHA GRKWHCE NONOCTH HOKHHALEMA,

MocnenoBaHkie HaksWHasT ¢ oToopa pol, W3 NOMONOBRS, KOTOPOE HAXOOWTCA B COCTORHWM
WMEPOMETAHWA, CTApkie  HMBOTHLIE HE SOMEHBl  WCNOMNL3I0ODATRCR.  MccnedoBadHwe NpoBOOWTCA ©
WCNONEICEAHKEM TPEX KOHUEHTRAUWA BOIOSHCTEHA XMMWYSCKSTD BRIWWECTES, NMIOC sHUCTEIA: KOHTPOME, W
KOHTpONERAA Npoba © pacTBODMTENEM, 8CnE 3To Heobxoakuko. FononsayioT QEa Napannens ey HCnb TaHKA
(EaWABIA COCYD, COOSpMT NMATE CAMUSB W NATe CamMor) AnA MEeZakk WNd DaHWo pepwo, Torga wak gna
roNbAHA ACMONBEIVIOT YETLIpE PEMNNERauWY (K06 CocYd, COOEeRWHT OBYN CamMUyos H YeThIDEeX CamMKoK].
STOT NPHHLAN YYWTEHEIET TEPDETORWANBHOR MOBEOSHWE CAMUOE TyNOroNoBOro ronsAHa, COXpaHdaA npd
ITOM QOCTATOHYMYID TOMHOCTE aHankaa. Bpess akcnoavuuk coctaesnqet 21 gede, oThop ofpaiyce Takse
OCYLLECTEMASTCA Ha 21 JeHb.

4.2 Ha 21 geHe Bce peibbl NOOREPraAKITCA JBTAHAIMM. BTOPHYHEE NONOBLIE MNPHAHAKA UIMERRIIT Ha
TONCTOrONOBOH ronNssHE W Megase, oThdpaloT ofpasul KpoBK ONA ONPEOGNeHHA BUTEMNNOreHdHa ¥ daHKo
PEDHS W MaNeAHE, aNETEPHATABHS MONcBaXBESCT MOMYT GhiTe OTOBRaHE ONA ONPedEneHHA BATENNOTEHWHE ¥
OaHKO PEpUO; NEYeHE CoCpUpRKRT ans adanmaa VTG ¥ megaks.

5 KpuTepvu ACCTOBEPHOCTH TECTa

OnA peayneTaTol TECTA MOTYT BhlTe NPUMEHEHE CNegyLLWe YoNoBWaA

CHMERTHOCTE B BOGE (MMM PACTEOPWTENE] HE JOMEHa NPeBLICUTE 10 NPOUEHTOR Ha MMOMEHT
OKOHYEMHA NEPWoGa B0I0EACTRWA,

-HOHUESHTRAUKA PAcTEOREHHOID RWCNopo0a GOoMEHa CocTannATy, No KpaiHel mepe, 60 npoueHToR oT
KOHUEHTPELUMK HACL LLEHHA KHCNOPS00M BOOLI NPH TEMOSDATYPE IHCNERHMENTSE,

TesMnegaTyDa 804kl HE AonsHa KonefaTeca Bonee, H4em Ha £ 1,5 “C Mexay TeCTOBRIMK COCYOamMK 8
MoBoA MOMEHRT NpOBE0EHKMA TECTE, W NOQJELHMBATLCA B Npedenax gdanasona e 2 "C, onpeganesHsix gna
TECTHRYEMBIX BHO0E;

NONYHEHHLIE JAHHEIE AOMMHE OEMOHCTDHWDORATE, YTO KOHUEHTRAUMK TECTHDYEMOID BELECTEA B
pacTecpe NogGOepMHEAINTCA B npedenax £ 20 % 0T cpedHeB3BEeaHHBIX AHaYa KA.
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6 OnucaHue MeToaa

6.1 OBopynoBarMe

Cravgaptdos nabopatopios obopyAOBEIHKE, B HACTHOCTK.

= KMCNopogosepsl 4 pH MeTpel;

= oflopyOoBaqMe ANS ONpEegeneHMa MECTKOCTI M WENoYHOCTH BOOkI

- HAONEXALLHR NPpUBoDR ANS KOHTPONA TEMNEDATYDE], NPEJNOHTUTENLHE HENPEDLIBHOND JeRCTEMA,

< BMECSCTH, BRIMONHEHHEBIE B3 XAMAYECKH MHERTHOMD MATEDAANS W MMEIOWHe 00 Las
COOTRETCTEYIOLWMA DEKOMEHOYEMON JATPYINE 1M NNOTHOCT JACEN2HWMA,

= CREMWA CyDCTpaT ONA TYNOronosoro MeneRHE W JaHWG pepmo,

- BECH COOTEETCTEYIOWETS KNACca TOYHOCTH (£ 0.5 wMr).

6.2 Bopa

OnA  2JKCNEPUMENTa  MOKET WCNONBICRATECA MOGas esoga, KoTopad obecnedweasT  yonoBKA
OoNrospesieHHOrs Bel#HMBAHKA W POCT TECTORLIY BHOOR. DHA J0MHHA MMETE NOCTOAHMBIE XADAKTEDHCTURM B
TEYEHWE NPoBEARHKMA TecTa. pH Bogel gonmsHo OeiTe B guanazode of 6,5 go 8.5, HO BO BpEmMs TecTa aTo
IHAYEHHME OOMeHD konebatecs & npegenax £ 0.5, Y1obk rapanTUpoBaTe, YTO BOOA, WCNONB3VeMas Ons
pazbasnedyA, He OyoeT BNWMATE Ha pEeIyNLTATE JKCNEePUMENTa  (HanpduMep, nyTem oSpasosasHun
KOMMMEKCOR © TECTHDYEMBIM BEWEBCTEOM ), QOMMEHL ObiTe B38Te Npobbl BOOL ONA aHanuaa., Heobxoniimo
FAMALIE TW MECALA 8 padfasnsnowel a00e $aMepATe KoOHLEHTDAUWKD TAKeNsIX MeTannos (Cuw, Pb, Zn, Hyg,
Cd, N ® T.40.), OCHOBHEE aHWOHOBE KW KatkwodoR {Ca, Mr, Na, K, C, S04 9 1. 0.}, nectvukMgos [obwes
cofepwadne Hocdop W XNOPoOPraqMYeckdy BewWecTn), cogepyadde ofWeros opradM4yeckors yrnepoia K
CYHOT0 OCTATHR GNA Toro, YTofbl MMETE YEEDEHHOCTE B TOM, YTO BOOA SENAETCA OTHOCHMTENEHO NOCTOAHHOIA
No CEOSMY COCTamy. Echv CylWecTeyinT OOKa3artenboTBa TOor, 49T0 KAYScTBo BOoAbl NOCTOAMHO B TEYSHE
roaa, onpedenadid MoryT BeiTe MEeHes YacTeMW (HANDUMED, KAKOLIE WeCTEL Macalen).

6.3 TecroBkIe pPACTEOPDI

6.3.1 TecToBee pacTECDbl TPEODYEMBIX KOHUEHTRAUMA TOTOBSTCA NyTewM paifaBnedHds OCHOBHOD
pacToopa. OCHOBHOR DACTROQ NOArOTABRNMEISTCA NYTEM DACTRODEHWA HEODXKOOMMElX BEWECTE B BOOE ©
MCTNONBI0BAHHEM MEXAHWYMECKMX CPEOCTE [HANPWMMED, MardHUTHRIE WM YNLTPAIEYKOBRIE Mewanka). Ona
NOMYHYEHAA HEODXOLHMMOrD KOHUSHTDHDOBAHHOMD PACTEOPA MOMHO WCNONLI0BATE TABNMUSL DACTRODHUMOCTH.
Monone3opaHdyie pacTaopuTensl He pesomednyetca. DOHaKo, B ciydae, ecnd aTo HeoDXOoOMMEe, HYHHO
OTOENeHO NOCTARMTE KOHTROMGHYID Npoby © pacTEODUTENEM B TOR #e CaMoil KOHUEHTRALMM, 4To M &
akcnepimMedTe. Bel@op pacTeopuTena Gy0eT onpeaened XWMWYeCKHMI - CROHCTBaMK  BEWEeCTES.
PeromMeHayeMan MakcHManeHaa KoHUEHTRaLKWA pacTeopyTena 100 sknin.

PeromMesayeTcl  MAHHMUIHPOEATE KOHUGHTPALMKY QDACTERODHMTENA BEAOES, [O8 3TO TeXHA4SCKH
BLINOMHAMO (B 3ABMCAMOCTI OT QAIMKD-X WMWHECKME CEORCTE TECTHDYEMOND BELECTEA).

£.3.2 MoweT GelTe MCNeNEI0BaH QHHAMMYECKKA [NDOTOYHEAY TN aKcnepHuMenTa. Takoh TecT TpedyeaT
YCTAHOBKKA CHUCTEMBI HEMNPEPBBHOMD pacnpefenedwa v pasbasneHda OCHOBHOMD DAaCTEODA TeCTHMDYEeMOro
BELECTEA (HAaNpUMMep, A0IaTOPHBIA HAcos, NPONoEUMOHANEHBIR paIGaEMTENL, CUCTEMA PACTBODEHWA), ONA
checnedYeHyA pASA KOHUBHTDALWA B TECTOBLIX akpapuyMax. OHhemubie CHODOCTH NOToKA OCHOBMBIX
pACTEODOR WM PaabaBnaowen skl JOMMHE NPOBEPATECA DErYNEPHO, NPEONoYTHTENERD BMedHeRHD, B0
BOEMA TECTA W HE JONKEHE MeHATeCH Donee dem Ha 10 % B Tededke TecTa. HeobxogMmo © OCTOROMHOC T
HCNONBE3I0BATE HMIKOCODTHEE NNACTHEOSLE TOYVOEW WNKM OpyrMe MaTepuans, KOTODbIE MOMYT COOSQ&aTk
DUONOrALacKd aKTHEHEE BeecTEa. Beibupas MaTepuan anf nepekadqBainllef CUCTeME, HeoSXoqMs0
YUNTEIBATE BOIMOKHYH 3O0CODOUNK MCNBITATENEHOND BELECTES Ha ATOM MaTepHane.

6.4 Copepxanme puid

£.4.1 MogoneTHeE peifibl gomsdsl beiTe oTebpadel W3 NaboparTopyi, NPEaNOYTHTENLHS M3 COHOR
NagopaTopuu, KOTOPRE AKKNMMATAIMPOBAHE B TEYEHWE, N0 KDARHER Mepe, OBy HedeNs 00 TeCTa Npu Tex
HE YCMNOBMAX KAYECTEA BOALI M OCEEWEHWA, KOTODBIE WCNONBEIVKTCA B IKCNEpUMenTe. BawKo coSnniaTs
HOPMY JACENEHAA B AKBALHYMEBl ONA KEMO0I0 BUOS prib.

6.4.2 MNocne 428-49acoBofs NEQPWOOa AKENUEMATH3AUMK PErMCTRUDYIOT CMERTHOCTE N0 CREDYIILLAe
NaparMeTpas.

- Bonee 4es 10 % CMEPTHOETE BeIGODKEA YEPES CeMb QHEN. HCRMIOYBIOT H3 JIKCMERAMEHTA BCH TRYNNY;

= CMEPTHOCTE MERDY 5 9% W 10 % ouiGoprd: aRkNHMATHIALUMA B TEYSHAE CEMA QONONHATENEHBIY QHEH
ECn DoNbWe, Yenm 5 % cMepTHOCTE B TEYEHME JONONHUTENLHBIX CEMIA OHENR! MCKMOYRIOT M3 ICNEDUMENTA
BCKD TDYNNY,

= CMEDTHOCTE MEHLLUE 3 % BuIGOpKW HYeped CeMe OHEN. il QONYCKAMTCA K TECTY.

4.3 Polfk HE QOM¥HE NONYYaTh NEYEHAE B chyHae DONeaHy Bo BpEMA NEpHoga aKkNvaMaTiaamnnn, e
MNEpMOS NEPED IKCNOIALMEN KNKW BO BDEMA TECTa.

6.5 MNpepRapUTenNLHAR IKCNOIMLHWA W BLIGOD pLID

6.3.1 PexosmeddyeTCA HEdenNsHeA Nepiod NpedEaprTenbHoR IKCTOINUHE C PEOKSM KA, NoMEWEHHBIMIA
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B BMKOCTH aHanorMYHblie peanedonMy TecTy. Peid declxogMmo Xopowo KOpMHTE B TEYeHWe Nepuona
SEKNMMATHIALWA W 3KCNO3KUKH. [epwod JKCNOIMUMKE HAY4HaI0T ¢ OTOOPa BIPOCNBX  COKCYANBHO
OunophHsx ocobel M3 NabopaTopHod NOCTABKKM NONOBOADENLIX MUBOTHEY (HANDWMED, C BblPaeH Hil ki
BTOPHYHEIMK NONOSEIMA NDWIHIKAMY, IAMETHEIMK Y TYNOMoNo80ro ronsAHa 1M Megamd), NpHroaHeMe ona
paizgefeHda. Ona opredTipa [3TH EPHTERHH HE MOTYT DACCMaTOHMBATECH WACMMDOBAHS OT aKTHYECKK
HAGMOOASMOre  PenpoOyETHEHOrD CTATYCA EKOMEDETHRX  peIB), TYNOMOMOBRA foneSH  Jonwed  BbiTh
MpdgnuearTenedo (20 + 2) HegenkHors BOApAcTa, NP YoNoSWd, 4T0 peifkd  BblipalHBanWce NPW
TeMnepatType {25 £ 2] "C B TeHeHHE BOoER NPOOOMTHHTENEHOCTH #HaHd. AnoHcsan Menaka AonwHa GblTe B
BoapacTe NpibnuWanTeneHo (16 £ 2) Hedenk, COOEpHAWAACA npr [2522)°C B TedeHHe BoBR MHIHW. [aHHa
pEDHe OoMKHBD GbliTe NEPAENHIMTENEHD B Bo3pacTe (16 £ 2) Henens NpH KyNeTHEMPCBAHKWA Npd (2642 2) C.

6.6 KoHuenuywa Tecta

6.6.1 Tpe KOHUESHTRALMK TECTHDYESMOrD BEWECTEA, OOHH KOHTRONE (BOOA) ¥, BCnK HEOGKOOMA0, SoHH
KOMTROME C MCNONEIYEMEM DacTROpMTENeM. JaHHee MoryT OeTe OOREKTOM CTATWCTHHECKOrD AHanWaa,
MNOABONAKWETND ONPEOENHTE CTATUCTHHECKH IHAYMMBLIE DAINWHAA MEewdy peayneTATAMKM KOHTPONA W
akcnepumenta. CtatucTddeckas obpaboTka nonelda OnA yoeTaHoaneH«A GOYray BOas0sMHEX JONrocooH ik
HEraTHEHLIX JP4erToR (HANPUMED, BLKWUBAHHE, PAIBMTHE, POCT W BOCNPOMIBOLCTED) BELACTEA.

6.6.2 Ana gadio W senakk Ha 21 gedb IECNepMMEeNTa B IKCNEDHMEHTANEHLIX TRYNNaX EamGoM
TECTHRPYEMOR KOHLUEHTRALKMK (NATE CAMUSE W NATE CAMOE B ESHO0H K2 AByR NOBTODHOCTER) W @
KOHTpOone{ax) BepyT Npobil HA BUNNOMEHAH, W BTOPMYHLIE NONCBLIE NDUIMAKW, 02 2TO npvsequto. 0na
TYNOronoRoro rofsAHa Ha 21 oede INCNOTHLWMK CAMU0E WM CAMoK {003 CaMua ¥ YeTeIDe CaMKM B Ka¥aoh Ma
HETBIPEX PeNnAKaUMA), @ B kodTponelax) GepyT npobel QDA WAMEDEHHA BHTENNOrEHWHA, W NDOBEDKA
BTORHYHLIXY NONOAEK NRWIHAKDD.

6.6.3 BwBop TECTORLIX KOHLUEHTRaLMA

6.6.3.1 [InAa a10rg TECTa CAMOE BRICOKOA TECTHDYEMON KOHUEHTPALMER JOM#Ma DulTe MAKCHMANBHD
AonyckasMan KoHUeHTpaudAa (MOK), veTadcenadHan B X008 NpedBapHTENEHOND SRCNEDHMEHTA WK O0YIHx
OAHHEE TOKCHUYHOCTH, WNKM 88 MPUMHUMAINT paoHsil 10 Mrin, Wned onpegenassT, HoXoda M3 MagCHMansHON
PACTEOPHMOCTH B BOOE. BeOADAR CAMYID HHUAKYIO koHueHTDaumo. MOK onpelenqmT KAk CamMyil BECOKyK
TECTOBYID KOHUESHTDAUMID BEWECTRA, KOTODAA NpUecduTt & smeqes, dem 10 % cMepTHocTH. Mononesoeadue
ITOMD NOAXoga NpegnonarasT, 4o CYWEeCTEYIOT IMNWDHMYSCEME OaMHLe 0o CCTROR  Wne Opyron
TOECHYHOCTH, NO KOTOPbM MoEeT Beime ousseda MOK. Ouenka MOK MoxeT GblTe HETOHHOR KW o0bl4HO
TpeGyeT HeKoToporo oBCyaeHKA.

6.6.3.2 TpehGyTCA TPW TECTOBRE KOHUEBHTRAWHA © NOCTOAMMEIM hakTopoM, HE Npeskiwaowwm 10, |
KOMTpONE O@3 BRWECTBa (B chydae HecdxoQMMoCTH, W KpOME TOro KOWTPONe © PacTRODMTENEM).
PeromedayeTca granason astopos pasfapnessa Mexay 3.2 1 10,

T lNpouenypa

7.1 Beibop ¥ BIBGLWBAHME IKCNEPHMEHRTANLHBIX PhIG

BaxHo mMuHAMHIMpoBaTE pasbpoc B pece peifel B Hasane TecTa. COOTBETCTEYHILWA OMansscH
pAIMEN0E PAINKUHEY BHO0E, DEKOMEHOYEMEE ONA TECTa, NPMBEE0EH B NpUNoMeHHA A [NnA acel napTHu
Pl MCNONBEIyeMes B TECTE, QWManaiol BeCOoR OTAENLHO ON\ CAMUOR 1M CaMok O0MMEeH HaxogWTeCH no
BOAMOMHOCTA B npeaenax 20 % oT cpegHeapudseTHYeckore beca peifsl OOHOMO W TOMD We Nona.
PeroMeHoyeTca BIBECUTE NOOBLIGOPKM B NApDTHM DL@ ONA CUGHEM CReOHers BeCa Nepen Hadanom
IKCMEDUMEHTA.

T.2 ¥YenoBWA aKCNoHMpoOBaHKA

7.21 MNpoponEWTenLHOCTL

MoogoMMMTeNEHOCTE  TeCTa - 21 gede nocne nepueda  NpedeapuTefleHol  JECTO3NLHK.
Peromesgyerblid nepruod NpegsaprTensH0R IKCNo3IMUMH-00Ha HEQENE.

7.2.2 KopmneHwe

T.221 Pelt HeoSxogWMo KODMWTE COOTBETCTEYIOWHM RKOpMOM B O0bLEMax OOCTartoqHslx OnA
NoASEepHaHHA  DHIHdeckoln dopuel. HeobxoouWo coSnogaTe OCTOROMMOCTE, 4TOoDE dabewmaTe pocTa
MUEROOOTEAHAIMOE W NOMYTHEHWA BOOR. PeEoMeHIyeToA eMeOHERHYD NODUMK PAINENHTE Ha OBE WK TPK
PABHLIY YACTH ONA MHOMOHEDATHOMD KOPMNEHHA B CYTKM, PA3NenAA KawOoe KopMNeHWe, No KpanHel Mepe,
TPEXHACOREM NpOMENyTEoM. KopM MOMHD 0aBaTe OOHON GONbWOA NOPUHMER BC BREMA BhIXOOHEX OHEN.
Hopsnerde He0bxadvmo NpekpaTdTe 2a 12 yacos 00 Ha4vana Bebop i/ BokpPBITHA MHBOTHEIX.

T.222 Mewa peifbl gon#Ha ObiTe NPOBSpEHA H3 HANWYKWE JArpAIHAKLWKE NDAMEcEl, Takks Kak
KNOpOpraHny ecEme MNECTIL MO, NONHMUAKTASSECEAR APoMATHHECKHWE YIMeEoJopodb (MAY),
NoNMENopypoBanHee Gudernne (MXE). KopM ¢ BbiCoEMM yROBRHEW PHTOICTRONEHOE, KOTOPEE MOKET
MOCTABMTE NoO YIpoay TOUHOCTE SHANKIE, KK WIBECTHLIE AHTATOHWMCTEL ACTpOreéda (Hanpussep, 170
ICTRAGUON) HEOOMYCTHM.
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7.2.2.3 HecweneHHan nuwa 1 ekandd onsEHsl YOanaTeCA M3 TECTORLIX SMEOCTERN, Mo KpanHel
MEpe, JB3 pala 8 Hegenio, HanprMep, © NOMOWEI0 TWATENEHGR OYCTIA JHa © NOMOLW R chdrosa.

7.2.3 CeeT A TeMNepaTypa

POTONEPHOD ¥ TEMNEPATYPE BO0E JONKHL COCTRETSTEORAT: TREBODAHWAM COOEPHAHKA BHZOE.

7.3 YacTora aHanMTHYSCKRX HaMepeHHr

7.3.1 Qo #avana nepyioda 3KCnoadukd JonHHa GbiTe NPoBEPEHA CUCTEMA BHECEHWA aewecTea. Boe
HECBXOOWMEIS AHANHTHYSCKHWE METOAL A0N#KHE DETE NDoEETEHL, BRMNI0YAR WRpODMaUKo O cTabKNEHOCTIA
BEWECTEE, B TECTHPYEMOR cpede. Bo BpeMA TecTa HOHMUSHTPaUMH TECTHDYEMOrD BEWecTEa onpedensnT
YEQE3: DABHbIE NDOMERYTER N0 CNEQYKWEK NapasMeTpas: obbeMHBEIE CKOPOSTHA NOTORS pPacTeopHTEna M
OCHOBHOMD PacTEORa WAYyYasMoro eewecTea. MaMepeHHa OCYILecTRNAKT N0 BOIMONMHICTH SMe0HEBR0, HD
pEME YEM OB3 DA3E B HEJENK, OHW HE OOMHHE WIMeHATeCA Gones, dem Ha 10 % B Tedesde TecTa.
PekoMeHOyeTeA WIMEpuTe DakTHYSCKWE KOHUESHTPaUWM BEWECTEd BCEX COCYDAaxX B HadYane Tecta W o
EREHEENLHEY HHTEPBANAX NOCNE 3TOor.

7.3.2 PerkosmediyveTcd oO0OCHOBREBATE pPEAyNbTaTel HA  WAMEDEHHLIX KOHUEHTDAUWAX. Ecnk
FOHUEHTDALWA TECTOROID BEWECTEA b pacTeope Obna yOoBRNETEODWTENsEHS Noddepkana b npegenax 20
%o 0T HOMHHANLEHOR KOHLEHTDALWA B TEYSHWE BCEMD TECTa, TO PEIyNbTATh MOMYT BblTh NPHBAIAHLL WNKA K
HOMHHANEHOR KOHUEHTPAUMK, MK K AIMEDEHHEIM SHAYEHNAM.

7.3.3 Mpy HeobxoauMocTd oBpaslel A0NHHE BbiTe OTEMNLTEOBAHE (HANDHMEDR, © NOMOWLEG
duneTpa © pasMepari nop 0,45 MEM) WNKW OTUSHTRHMOYIHpOBaHe. UedTpwdyripoBande ABNAETCH
npeanocyTHrensHe. Ecnu  TecTupyemoe BewecTeo He agcopbupyeT Ha  dansTpel, $gensTpagma
NpWEMIEma.

7.3.4 Bo ppemMAa TecTa pacTeopeHkEi BMcnopod, TeMnepatypa W pH cpedbl QoN#HE HIMEDATLCR BO
BCEX TECTOBLIX COCYGax, No kpaleel mepe, pai B Hegenn. OO0Wan #ecTEOCTE W WENOYHOCTE JONMHE
HAMEPATECA 8 OOHOM COCYOE C CAMOH BBICOKON KOHUBHTpaWWEeR paz & Hegeno. TeMnepaTypa OonsHa
NEOEEPATLCR HENPEDLIBHD, N0 KEARHER MEpe, B OOHOM TECTOROM COCYOE.

7.4 Habnwogenua

FPag obwex CHONOMMYeCcEWy  PEaskUMid  (BbDKHBAMWE, HaNQDWUMER] W UeNedkx TecToR  (YPOBRHM
BATENNOMEHAHA, HANRHMER), OUEHHBAINTCA B X008 WK MO OKOHYaHWW TECTa. KonWYecTEeHHBIA KOHTROND
NACOOBMTOCTA  MOMHD, NpW  He0BXoOQWMOCTH, NPOBOOWTE esegHeBHD. WaMepeHna W OUSHKA  3THX
BHOMBPKEDORA, W KX NOMEIH0CTE, ONACHIBANTCA JaNee B DAHHIM DYEOBOOCTEE,

7.4.1 Boi®MBagsMocTh

Puifkk gonsHel obcneloeaTecA @MedHeBHs BO BDEMA TecTORO0MS NepHond W CMEepTHOCTe B 3ToT
nepuod OOMEHa pericTpuposaTecs. MepTewe peifen QOonsmMel YOANATLCR EAK MOMHD CHOPER. 3aMEHSTh
MEDTELIX DLIGOK B KOHTROME MNA B TECTOBRX COCYOaN HeNe3A. Mon peid, K0Topeie rvbuyT BO BpEMA TECTA,
QonweH BiTe ONPELENEH MAKpOCKIMTHYSCKDH CUBHEDONR roHan.

7.4.2 MNoepegerre ¥ BHELWHKWA BAO

7421 Moboe OTENOHEHWE B NOBEOEHWA (OTHOCHTENEHD KOHTRONA) ACNMHD ORITE OTMEYEHD, 2TO
MOMET DbiTe NPOABNeHWER ODWER TOHRCWYHOCTH, BENKYEA TWNepESHTHNALWE, HECKSOPOHHMPOBAHHOE
NA@EaHKeE, NoTepK PEBHOBECHA, HENOOBMEHICTE WKW ATHMMYHOE KopMietde. CregyeT Takse OTMEeYaTth
Mobbie  BHEWHWE aH0MaNKKY  (HAaNDUMep, KPOBOTEYEHKE, WIMeHeHde useTa). ChnegyeT NpoARNATs
CCTODOWHOCTE NPW WHTEDNEETALMK ATHX NEHIHAKOD TORCHYHOCTH, Tak KaK GHW HE ABNAKTCR HADEHHEIM A
CEWOBTENLCTREAMA CHOMAPKEPOE O MNOTEHUHMANEHOE BOAOEWCTEHK HA  JHOOKPWHHYID CWCTEMY. 3TW
Halnoaesus WMoryT Taske NPeqocTABWTE HAYECTREHHYIO MHODMALMID MonNe3Hyio OnA nasuposaHne
GyOyLWMeE IECNepWBMeHTOoE Ha pebeax. Hanpusep, TeppHTOpHANLHYID  arpecCHBHOCTE  CAMUOE WK
MACKYNMHAIALMED CaMok ¥ TONCTOronoBoSrs ToNsAHa N0 BOIOSACTEMEM aHOpDOTeHcE. XaparkTepHOs
NoBEASHKE JAHKWO BLIMETLIBATE MEDY C NEDBLIMN Ny4amMy CONHUA MOMET MEHATLCS MO0 BOI0EACTEHEM
ACTPOMNEHOE MW aHTWaHLpOrEH o,

7.4.2.2 Habniogetks 33 ka4ecTBeHHLIME HIMEHEHWAMH B NOBEIeHWY DbLIGOK BakHbl Tak #e W Np«
oThopE ICNEpUMEHTANEHRBIX #¥HBOTHEX. HEKOTODBIE AKTWEHLIE ANA IHACKEWHHON CHCTEME BELLECTER MOMYT
HEMEQNEHHT MOBNWATE Ha CNeayioWHde oCcoDeHHOCTA MOBEOEHWA TYNOronoBoro roNeAHa: oKpacka
[DCBETNEHWE WNH NOTEMHEHWE |, PABHOMEBPHOCTE OKDACEA (HANWYWE BEPTHRANEHEE MONOC) § opMa Tena (B
pAFOHE rOnNoBkeE ¥ rpyau). Moatosmy Habnogedda 33 PHINYECKM NOABNEHHEM peibsl OoNsHbl NPOBOOHTLCH
B TEYEHWE BCEMD TECTA BNNOTE 40 8o JABEQLLUEHKA.

7.4.3 JBTaHaInA pbidkl

Ha 21 geHs, TO 8CTh MPH J3BE DLSHWA IKCTIOIHUAA, PRIBKM J0N#HHE DbiTe NOOBSPrHYTE JIBTIHAIMA C
NoOMOWEK DACTEGDE ToMKAWHA (TPpHEaWHa seTadcynedionar, Metacain, MS 222 (CAS 886-86-2) B
poHUueHTRagw ot 100 go 500 wmrin, Sydepdsoeandors ¢ 300 smrn NaHCO3 [(CAS  144-55-8),
NEPEaHAIHAYEHHOTS ANA CHUMEHWA PAIJPAREHHE CNMIMCToR 0bonodKk, JaTem coSMPaKiT KPOBE W TEaHE AnA
CNpedenaHis BUTENNoreHHa .
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7.4.4 HabnwooeHde 3a BTOpHYHLIMA NONCELIMA NPHAIHAKAMA

HekoTopsie IHOCKPHHHEE HADYLWWEHWA MOTYT BMWATE Ha BTOPWHHEBIE NONOBLIE NDHIHAKKA (KONWHECTED
BpadHkbix BYTOpHOB ¥ CAMU0B TYNONSNoBorg ronsaqa, NandniapHee Syroped ¥ CamMUoE Medar ). Hekoropsia
BEWECTEA MOMYT  TAKME BbilbBaTe AHOMANBHLIE NPOABNEHWA BTODMYHEE  NONOBBIX  NPHIHAKOD
MpedcTAEMTENSA Jpyrone nona; HanpuMep, adTaroHWcTe PeUenTopos asgporeda, Takde kak Tpesbono,
METHNTECTOCTERON W QWMMAPOTECTOCTEROH, MOTYT NPWBECTH K PRIBWTHIZ Y CAMOK TYNOranosoro ronbaHa
Gpadubix BYrOpRoB WA NoABMEHWID NENWNNAPHBIX NoNoC ¥ CAMoK Megas. Tawse Owino oTMEYEHD, 4T0
AHTAMCHWCTL DEUENTOPOE ICTPOMEHS MOMYT NPUBECTH K yMEHBLLEHAID YWchna BpaqHwix Gyropkon W pavepa
IATLIMOYHOA MOJYLWEA ¥ BIPOCcnsix camMyos. Takde Mop@onoriysckse HaGMngeHds MoryT NpedscTapHTh
MONEIHYID  KAYSCTESHHYHY W HOMNWHECTREEHHYK  HHEOODMaUMe MM NNAHAPoEIHKY  OanbHEHWAy
WCCNELoBaHWA. YUcno ¥ pasmen GpaduHex Gyropros ¥ roneasHa W NanunnaApHele Syroped v MeNakk MoryT
BeiTe ONPEOEnaHtbl KONWHEcTBEHHD HENOCPEOCTEEHHD B KOO8 IHCNSDHMEHTA WNH NO3IOHES B COXPaHEHHBX
ogpasyax.

7.4.5 BatennoreduH (VTG)

T4.51 Kpose cobMpanT Wi XBCCTORSH APTEPHWBEHE KAMWNNADHOH TpyGodkol © renapuHos o
MOMOWbE MAKDO TEMATOKDHTA WNW WNDHLEM © NoOMOWsD NyHELKWKW ceépdda. B 3apucHMoOCTA OT pasMeps
pelfm cobupagmele 0bbemsl KpoBK KonebniuTea oT 5 go 60 men ana roneRHa # oT 5 go 15 skn ans gaduo.,
Mnassy OTASNAKT OT KPOBW USHTPAgYTHRCBAHKEM W XPaHAT ¢ HHMHMEHTORaMI NpOTEask6 NEK Muwys B0 °C
00 aHankaa Ha VTG, ¥ Megasd GNa aHandia MCnons3ayeToa NedYets, ¥ JaHW TANKE MOEET WCNoNLIoBEATECA
K2K WCTOMHWE TEaHKM 08 aHan?3a BWMTeNOoreHHHa rosoresart ronoeey'xeocta. Mamepeswe VTG gonseo
MPOBOOATECA Mo YTESDHOASHHOMY roMonori-eckony metogy ELISA © Wonone3osaHyes rosonordsSeckis
CTaHgapToR W aduTkiTen VTG, PekoMedgyeTcA WononbiodaTe MeTod, cnocobHoid ofHapyHnTe VTG B
MA33IME HA YPOBHE HECKONEKAX HIMN NMAAIMBI{HIAN TEaHK], KOTOPEA ABNAETCA OHOBRIM YDOBHEM GMA
MHTAKTHBIX CamMUos prib.

T452 HouwTpone KadecTea adanuaa VTG QOCTHRAETER ¢ NOMOWBK CTadgapTbix  Habopos
XHMHESTOR W OyBnuMposadyen adandaa. [na kawnoro setoga ELISA cTpouTeA MaTtpuua apdpekta (addrert
paifapnenrs npobel} 4NA onpegensHuA MuHHAManeHore hakTopa pasbaenenns. Kawgana nnacteHa ELISA,
vononedyesan AnA adanuaa VTG, QonsHa  BENoHaTs  chegyolive soMTROnbHbie ofpaiubl WecTk
CTAHJAPTHEIX  KanHbpoBoYHLIY  pacTBOpo8, OWBATLIBAWLWX OWWJZEMBLd  OWanasodH  EoHUSHTRALWA
BWTENACTEHWHE, W O0WH X0N0CTOA  ONBIT, NPO2HANWIMDOBAHKEN B8 OBYK MNOBTOPHOCTAX. CTengHb
MOMMOWEHKS CBETA B XONCCTelX Npoax QonsHa COCTABWTE MeHbWEe 5 % makcuManeHoR aboopbumn
CTAMZAPTHOND EANWEpoBOUHOrS pacTecpa. JonwHel GblTe NpoadanMadpoRads: Ape Npobbl  EEgoro
Tunoeoro pasbaaneHds. B cnydae palbpoca mewgy MORTOPHOCTAMK Donee dem Ha 20 % awanda
MOBTODAKT.

2

7453 KooddduuedT koppensudd (B ) onA kanvbpoBoYHsy EpHBLiE gonwed BeiTe Gonews 0,99,
Buicokan cTeneHs KOpPenAuWd HedocTaTodHa, ANR Toro YTobel rapanTHpoaaTs AGERBATHOR NPEgCKAIaHKRE
KOHUEHTPEUMK BO BCEX JWanasoHax. B gonondedue K HannLwmio GoCTaTOMHO BaICOKOH EOpDenAL MK aHaqe i
KENUBPOBOHHOH KPHBOR K KOHUSHTPEWWKH KaMOOoro CTAHGaPTA BeYUCIAKT KPWEYID CTAHOADTHEIX PaCTEOPOS,
KOTOPSA QOM#KHE HAaXoduTeECA Mesdy 70 % W 120 % 0T ee HOMWHANEHONA EoHLeHTPpaUkd. Ecnd HoMEHaNsHaA
KOHUEHTRAUMA PAcNoNoHEeHa Oaneks oT AMHKW perpecckd kanwbposodsHoro rpadsea (Hanpumep, npW
BONEs HAIKKX KOMUEHTPAUMAX), 3TO MOMET NPUBECTH K He0DXoOWMOCTH paslnTe Kanubpoao4HyIo KPHBYH ©
HAIKOR ¥ BBEICOKOM OWANAICHARX WK K KCNONBIOBIHMID HENWHEAROR MO0ENK, YTOOE WMETE BOIBAOKHICTE
mcnnnhagmam NoNy4eHHBIE pEIYNETATE abcopbumy. Ecnn kprean paadura, Kaxgslil 88 CEMMEHT QONKEH

veTe B = 0899

7454 lNpegen obuapysenksa  (LOD)  oboawadasTcA  KAK  KOMUSHTDAUMS  HAWMEHBLIETD
AHANWTHYECKDrD CTawdapTta, NEpenen KonWYecTBeHHore onpedenesdda (LOO) NoMMMaT K3K HAWMMEHELLYID
KOMUEHTRALUMID HAMMEHbILIETD CTAHMAAPTA, YMHOMEHHYH HE cAMBIR HMaKKA dakTop paiabaene A,

74505 B 0eHe BLiNONHMEHHA SHANWIA HA BRTEAMOMEHWH, NPOBOOAT aManKa yodnessoro obpasua
CTAHOAPTHOMD DACTEOpA. Tak #e CUCTEMATHYACKY CREDAINT OTHOWEHHA MEXOY OHMWOAEMOR 1 MAMEDEHHOR
KOMUEHTRALUMEN, BRNONHEHHSH B TOT ¥e 08 HE.

8 PeaynbTaTt v oTHeT

8.1 OuexHka oTEaTOE BHOMAPDKEPOE C MOMOLLID OHCNEPCHOHHOMD aHanWaa (ANDOVA)

Hrobel WOEHTUOMUWMDOSATE NOTEHUWANEHOE BOIGEACTEME BEWEeCTES Ha IHOCKDHUHHYID CUCTEMY,
CLABHMERIOT DEIYVNETATE ONETHOA M KOHTRONEHOH MEYNN, © NOMOWEKD JHCNeRcHoHRore adanasa (ANCVAL
Ecni WMCnoneayeTCeA KOHTRONE, COOEPHMALMA pAcTRODHTENL, COOTRETCTEVIOWMA CTATHCTHYECHMA TecT
OonseH ObiTe BRIOOMHEH MENDY EOHTDONEM C BOOOH W KOHTDOMEM C pacTECOPWMTENEsM ONA Kasooro
HaGmwogaemors adiekTa.

G
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Boe gaukbie, CERIAHHEIE DMCNOTHYECKDR PEAKUMER, D0MmeHsl OslTh NPCaAHANMAMDORIHE WM NPHBELEHE
B NPpYiBAILE K nony. Ecnu rdnoTesa e NooRepATCA © NOMOWED NApaMeTPHYEci METOO08—HE HODMANLHOE
pacnpeqenawde [(Hanpumep, TecT Wanwpo-Bunka (Shapiro-Wilk) wnd reteporeéddas JUcnepcda (TecT
Bapnera ({Barlett) wne Tect [esesa (Levens), Qomkda  ObiTe  paccMOTPEHE BOIMOWHOCTE
TRAHCPODMUPOBATE AAHHEE ONA FOMOMEHHIALMA QWCNepCHKY 00 BenonHeHHa ANOVA 1wy papuant ona
BLINCNHEHWA DaBoWeHHoro adankia. TecT Qauwuerra [(Dunnett) {NapaseTpWdYeckWid) H3 MHOTOKDATHLIE
NoNaApHLIE COARHEHMA WK aHanka Massa-¥YiuTad (Mann-¥Whitney) (HenapaMeTpuYeckdi) © Perynyponaniie
Bondreppodd (Bonferroni], MOMET MoNone3oBaTeCA QNA HEMOHOTOHHOMD OTHOWEHKA dosa-—-oTaeT. dpyrde
CTATHCTHHECKWE TECTH TAKKE MOMYT WCNOoNLICEaTeCA (Hanpuuep, TecT Jonckheere-Terpsira wWnKk TecT
Williams), ecnd oTHOWEHWE J03a-0TEET ARMASTCA NPMBNHIHMTENBEHO MOHOTOHHEIM.

8.2 Oryer of HCCNeOOBaH KWK

DTyeT of nocnegopaqdil J0NHeH BRNoYaTE:

£2.2.1 ¥YoTaHoaouHLIE JaHHbIe:!

= CTENEHE NOGIOTOBNEHHOCTIA NERCOHANE K NDOBEgEHHI0 TECTa,

- kawOan nabopatopiA BoNEHA NRoJeMOHCTRPMDOBaTE CR0K KOMNETEHTHICTL, BRMIOYAR HanHmMe
HEOBXOOUMBIX DEAKTHEOR.

2.2.2 TecTepyeMoe BELWECTRO!

- RAPAKTEPWCTHEA TECTHRYEMOrD BELUECTRA,

= DMIMYECKIA NpWPoOa W COOTBETCTEYHALWE DHIMKS-XMMHWYSCEHWE CROACTEA,

= METOO ¥ YacToTa NOGrOTOBKK TECTOBEIX KOHUEHT Paumii;

= MHpopMaLWA O CTABKMNBHOCTA W CNOCODHOCTH K PAIN0HEHWIo MWKRPOORraHKIMaMK.

2.2.3 PacTeopvTen.:

= MCCNBOoBRAHKE DACTEOPUTENA (NPHEOAA, MCNONsIYEMEIE KOHUEHTRALMA],

= 0focHOBAHKE BeOOpDa PACTEOPWTENA (KpOME BOOL ).

8.2.4 Mogonoi THEE MUBOTHEIR !

= BWOEl M MECTD PaiBeleHna,

= NOCTABLLWE W CO0ODYATBAHKE, NDHMEHABMOE NPK JOCTABKE,

- BOJPACT Phibbl B HA%ANE TECTA W PENPOAYETHEHEIR CTATYC,

= ORTaNA NpoUedypE SHKNHMATHIALAA HUBOTHBIX

= BEC TENA pebOK B HAYane JIKCTCIMUMK [HAYHHAA C NPEOBADHTENEHOMD Belfopa pulbok).

8.2.5 YonoawA npopeaeHKs TecTa:

= MCMONs3YEMBIR METOT [THN JECTEPWUMEHTS, CTENEHE HarpyIkd, NNOTHOCTE 3ACENaHHA W T.0.);

= METOO NOAroTOREM SCHOBMBIX PACTROPOR M WX packod;

= HOMWHaNkHEE  TECTOBRLIE  KOHUEHTDALWM, EMEHEOENBHOE  WAMBDEHWE  EOHUSHTPALWW
IECTEPHMEBHTANEHBE PACTECRHOE PEIKTHEOE W HCNOMEIYEMEIE SHAMWTAYECKHE METOOL ., CPEIHEDIBELIEH HEIE
IHAYEHWMA M CPEOHEEBAAPATHYHEIE OTKNOHEHWMA B TECTOBLIX COCYOAX, W AAHHBIE OEMOHCTRMEYIOWMWE, YT0
HIMEPEHWA COOTHOCATCA C MCTHHMEIMW KOHUSHTPALWAMK TECTHRYEMOTD BEWECTEA;

= ocobeHHocTd  padfannAmiled Bogwl  (BEMOYaR pH, ®ecTEOCTh, WENOYHOCTE, TeMnepaTypy.
FOHUBHTDAUWKD PACTROPEHHOND EWCNOPOOE, YDOBHW OCTATOYHOMNS XNopa, oSWWd opraskdecsdd yrnepom,
CYAOH OCTATOK M MobbIe QpYIWE COENaHHBIE MIMEDEHHA ),

= KAYECTES BOogbl B TECTOBLIX AKBAPHAYMaN. pH, MeCTEOCTh, TEMMepaTyDa W KOMUEHTpauWa
FACTEOQEHHOND KWCNOpoOa;

= NoapobHasd MHDoPMaLKe OTHOCHTEMNBHS KOPMNEHWA (HANPHMED, THN KOpSAaE(0B), WMCTOMHKEK,
BuIDAHHOE HOMWHECTED KOPMa W YacTOTa KOPMASHKA, HCCNegoeaHya O HANWHKHK 3arpAIHAIOWNY NPAMBCEH,
BCNW AOCTYMHB (HANDHMER, XNODOEradiYecide NecTHUMOE NXE).

2.2.6 PeaynuTare!

~AOKAIATENLCTED, H4TO KOHTPOMNL COOTBETCTEYET NPUMEHAEMBIM KEPUTERHAM TECTA,

= AAHHEIE N0 CMERTHOCTI ONA EAHE0H KoHUBHTPAUMA M KOHTPONA,

“HCACMNBI0BAHHEIE CTATUCTHYECKAE METoOWKW, obpaboTka gadHblx W COBACHEHWE MPHMEHEHHDIX
METOGHE,

= QAHHEIE Mo GHONCTHYECEHM MAKDOCKOMWHECKMM HAGMKGEHHAM, BEMKHYaA BTODHYHLIE NONCELIE
NEKMIHAKKE, MNOGOBATOCTE W BATENMSrEHIH,

“pEIYNETATE AHANHIA AAHHEE-NPEANCHTHTENLHS B TaBnU4HoA W rpadryYeckol dopme;

“acToTa Nobblx  HeobolHHbX  pEaKUuWd  peibox # NoOwE  BROMMBIX  3DEEKTOD, BLIZBIHHBIX
TECTHDYEMEBIM BELECTBOM.

8.3 PyKoBOOCTEO NO MHTEPNPETALMK W NPUHATHH PeIyNLETATOR TECTHPOBAHMA

231 B avosm pasgens aHanWavpyloTes Napamerpsl, KOTOpLe HEoGXOOMMO  yHWTLIBaTe A0S
HHTEpNpETALMM DE3YNETATOS TECTMPOEAHME B OTHOWEHWM  painvdHsx  WMamepAsemel  adupexTos.
PeaynuTaTel HechxoaumMo WHTEPNPETWDOBRATE C© OCTOPOMMOCTRHD, KOM0a KAMETCR, 4TO WCCNedyemMos
BELWEBCTES ABNASTCA MNPWHYAHOR MNOABNESHWA NPWIHAKOE TOKCHHMHOCTH MOW BNWAST Ha ODWES cOCTOAHWE

[
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IKCNEDHMMEHTANBHBIX ¥MBEOTHELX .

8.3.2 B xone npelBapuTeneHOrg TECTa No ONpegens ik KOHUeHTRaUMH, OnA Toro, HTobb MOowHo
OLiN0 HADEWHD MHTEPNPeTALORATE JAHHBE, CNeayeT oSpaTHTe BHUMMaHWe Ha TO. 4JT0Sk HE Db
NPEELIWEHE MAKCHMANEHD MNEDEHOCHMBIE KOHUSHTPALWMK. BamHo NPUMEHATE N0 MEMELWSNR Meps ooy
KOHUEHTRAUWKD, KOTODAA HE BbiZbIBAST KAKMX-NMOD NPHIHAKOE TOKCHYHOCTH. CHMNTOoME 3abonesadda o
MPHIHAKK TOKCHYHOCTA AHANKIMPYIOTCA M BEMHYZIOTCA B NOgDobHEINA oTYaT. HanpuMep, BOasosKo, 4T0 Ha
ofpasopadre WTG v CaMolk MOMYT TaKwe NOEAMATE O0Wan TOKCHYHOCTE M HEIHOOKDWHHEIE TOKCHYeCKme
BOANCHCTEMSA, HANDHMED, [ENATOTOECHYHOTE. MHTEpNEETaUMA nonydeddey 30OekKTon  MOseT ObiTk
OONONHEHA OPYTMMA VROBHAMK 2arpAIHEHHA, K0TODLIE HE CRAIAHE! C CHCTEMHONA TOKCHYHOCTRID.

8.3.3 EcTe HECKOMBKD ACMEKTOB, KOTOPBE HeoDXoOWMOo paccMOTDETE ONA NPUHATHA peayneTaTos
TecToB. ¥YpoeHin VTG B KOMTPOMNBHEDX TPYNNAX CAMUODE W CAMOK O0MKHB OTNWYaTLCA NPWMEDH0 Ha TPM
MNODAGES ¥ TYMNOTOROBOrO ronNsAHa W JaHK0, M Ha OOWH NoPAOcK ¥ Megak. MpuMepHLid Hanazon IHadyeHmi,
C HOTOPEIMK CTAMNKMBAMTCA B KOHTRONEHEN TPYNNAX, DOCTYNME B OTYETaX NPOSeDEM TOYMMOCTH. Belcoxme
aHadeHA VTG ¥ KOHTRONBEHBIX CAMUOE MOMNYT NOCTARKWTE NOO YIPOSY TOYHOCTE aMANKM3a W ero cnoCoBHOCTR
OEHAPYHUTE CNAaGhbly aHTANOHKCTOR ACTRoreHa. Huakue aHadqenua VTG ¥ Camor KOHTDONA MeTYT NOCTAEM TR
nog Yrpody YyacTBWTENEHOCTE aqdaniaa WM ero cnocofHOCTE ODHAPYEMTE WHMMOWTODLI ApoMaTazkl W
aWTaroHKcToR acTporeda. WocnegoBadkA nNo NpoRepre TOUMOCTH NPOBOOWNMCE ONA Wenel HanwcaHmA
pYKCROOCTRA.

8.3.4 Ecnw naGopaTopus HE BeINOMNHANE paHes 3T0T aHandl Whid Sbild DOnyWeHs SH3YHEE
WMIMEHEHKA (HANDUMED, BMOA DLID WM NOCTARWMER), MenaTensHo, YTobk SN0 NpoaegeHs MCCNeJoEa e
TEXHAHECKON  KOMMETeHUWKM. PexoMeHoyeTed  WCNoNeIoeaTe BEWECTED, OXBATLIBAKWWE OHanaaoH
BOAOGACTEMH WNW BNWAKLIKY Ha3 HEKOTOPME HIMePReMEE NapaMaTpe B0 BpemA TecTa. Kasoo#
nafopaTopui DeKoMEHOYETCR palpadaTeBaTe CBOD CODCTREEHHYID Ba3y DaHHLIX MO KOHTROMEHLIM CAMLAM
W CAMEaM, W DENaTe TECTE © NONOEHTENLHGLIM KOHTRONEM ONA ACTPOrSHHOR askTHaHOCTH (Hanpyaep, 176-
acTpaguona va ypoeke 100 |rin My opyrem WIEECTHRIM cNaliiM aroHACTaM ), BRIABIBAKIW WM YRETHSSHKE
VTG ¥ Camuocn, NONCEUTENLHOMS KOHTPONA GNA WHMEKMpoSaHKs apoMaTtassl (Hanpusep, ©angpoaon «
npoxnopaa npw 300 Mrin}, BHAILHBAWHA cHAEeHde YTG CAMOK W NONOMHTENBHEIA KOHTDOMNL ONA
aHaporaHHck akTieHocTy (17E-Tpedbonona B goae 5 wrf n), B peaynNeTaTe MHOYELUMA BTODHYHBIX NONOEGR
MNPHUAHAKCE Y CAMOK TYNOMSNOBoros roneEAHa | Medakk. Boe 2TH DadHee MOMHO CRABHWUTE C© MMEI0LWKMACA
OaHHEMKE N0 NOOREPKE MCCNeacRaHKi ANA obecnedye Hia KOMNTeTEHTHOCTH NabopaTopui.

8.3.5 MamepeHdA BHTEenNOoreqdsa GOoNsHbl CHMTATECA NONOHHTENLHEIBMA, 8CNH 80Tk CTATUCTHYECKN
aHaqHMoe yaenvdeHde VTG v camuyos (p <= 0,05), WNH CTATHCTHYECKH IHAYHMMOE CHILEEHHE ¥ Camor (p <
0.05) no KpadHel Mepe, NpW CamMblX BbICOKHE KOHUEHTPAUMAR N0 COABHEHMID © KOHTROMNBHON TPYNNoA NpY
OTCYTCTEBAM  NPpHaHakos  0DWElR  TORCHYHOCTA. [onoMuTensHbld  peayneTar panee nNogTeep¥aacToA
OeOHCTRaUWed BUONOrYeckd BEPOATHON IDRMCHMOCTI MaXOyY 0o030H W JHHAMWUSCEDN XapakTepHCTHESH.
YMEHBELEHWE  BUTENNOTEHWMHE  MOWET HEe BCEra WMETe JHOOKPUHHOMD NPOMCKONMOEHWR, O0HaKD
MONOEHTENLHLIR — PEIYNETAT  AOMEEH  WHTEDNDeTHPORATRECA.  HAK  JOKAaIATENLCTEO  IHOCKDHHHOR
OeATENEHSCTH N VIVo, M o0pIYHD ABNASTCA NOBESACK OMA JANLHERLINE WCCh e 0BaHWA.

]
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Mpunoxenue A
(enpaBoYyHo®)

MOCT 32429-2013

¥cnoBMA 3KCNepUMMEHTa ANA onpefeneHA BO3NENCTBMA Ha IHOOKPUHHY K
cHucTemy poib

Tabnuuya A1
1 Paossmyensi BG s TynoronoasA reneEAH Menaka (Oryzias Dawnwo (Danio reric)
(Pimaphales promelas) | latipes)
| 2 Twn TecTa nﬁr_n'-mmﬁ _ NPOTOYHEIN MPOTOHHBIR
3 Tesnepatypa podsl 25°C & 2C 5°C & 2°C 26 C & FC
4 DcRaweHe D TYOPECLEHTHESS NaMNE Ty OEC LTSI AN B ODECLESTHEIE 113 bl
(LUMPOKOTD CNEKTpa (LMpPOKOrD CRekTpa (L MpOKOro CnekTpa
5 MHTEHCHBHOCTR 10-20 pE/MES S, 10-20 puEM 2 s, 10-20 pEM2's,
OCHELLEHAA _
& <doToneprog 16 4. CreweHde, & 12-16 4 ocREWEH e, 12-16 4 ocREWEHWE,

HaCoB TEMHOTA

12-8 yacomr TEMHOTA

12-8 yacos TemHOTA

¥ Hopwma zarpyasd

<5ruan

< 5SrHan

=SrHan

B EMEOCTE aeBapuymMa

10 0 MAHEKYM

2 I MHHHMYM

5 N MHHARMYSA

8 Obwem cocyda

8 N MuH Y

1.5 I MAHKARM YA

4 N MEHARM YA

| pacTeopEeHUA
10 Booobeack WECTHEDATHBLIA NATHEPATHBIN MATHEPaTHEIR
[BAHEHAMYM ) [ AR R YR ) [ M HHM Y3
11 BoapacTt TecTvpy e Cwi. 6.51 Cw. 6.5.1 Cw. 6.5.1

OpraHaiIMog

12 MNpUMepHER HHBOA BEC

(r)

Camen: 1.5 + 20%
Camub: 2,5 % 20%

Canr: 0,35 = 20%
Camuyei: 0,35 + 20%

Canen: 0,65 £ 20%
Camue: 0,65 + 20%

13 KonwiecTeo ccobel B
TECTOROM COCYOE

G (2 camua, 4 camMid)

10 (5 caMuos, 5 CamMok)

10 {5 camuoa, 5
CamMOE)

14 Konwiecteo

= 3 (MMoc KoHTPONE)

= 3 (NNOG KOHTRONE)

= 3 (NNKC KOHTRONE)

PEMTHEALAA
15 KonwuecTac TecToBsx 4 MHHARM Y™ 4 MHHAR YA 4 BARHH MY

COCYAoE _

16 Konwyecteo ccobel va | 16 papocnex camok 1 8 | 10 Bapocnes camor 1 10 Bapocne CaMok K

KOHLEHT DAL e Camuca (4 camiK K 2 10 camuyon (S camin 1 10 camuyos {5 camin 1
caMua B Ka¥a0m 5 camua B kamgom 5 camua B kamgom
NoBToRE) MOBTODE ) NoBTORE)

17 Pesum kopmneHiAA HuBas |nu HiHsan W« Hueaa wik
IAMODOMEHHAR IBMOPOREHHAA IAMOPOEEHHAA

apTemua 2, 3 paiza e
OeHs (ad lbitum),
OOCTYNHEIA
KOMMEDYECKRER KoM
WA WE COMETaHRE

apTemMika 2, 3 paza e
OeHe (ad libitum),
OTCTY HEIA
KOMBEDHECKKRA KOpDB
WM KX COMETaHWE

apTemKa 2, 3 pasa e
aede (ad libitum),
OOCTYMHLIA
KOMMEDHECKAR KODM
MIH WK COYeTaHue

18 Aapauna He gonyckaTe nagewws | He gonyckate nagedda | He gonycsaTs
KOHLEHTDALMK KOHUEHTEA NN nageHAa
sMcnopona meres 60% | kwcnopoga medee 60% | KOHUEBHTRALMA
KOHLEHTPALWI KOHUEHTEa LM KMCNODoga MeHas
HACLILLEHKA HACHILLEHHAA B0%: KoHUEHTDALMK

HAGEILLEHAA

15 Pachasnmougan soga AR noespeHcTHAA BO0A. | MACTaR NoBese0CTHEA BOOA | HWCTaR NoBeeOCTas
WM BOCCTaHOENESHEABOO3, | W BOCCTEHOENSHA BodA, | BoOA MK
WA DE DD R A RO OEa e BOOCTAHDENEHHEA B0,
BOOCMECBCIHAR BOOONDOBNOHAA Mk O TNOPMPCESHHERA
_ _ BOOONDOBANHER

20 Nepwon npe- T OHew T O 7 OHeR

AECTOANL A
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Owokvarue madnutise A1

2 90% BLMMBAESMOCTE
plif B KOHTPONE,
MaMEHEHWE
KOMLEHTEL MM
TECTHRYEMOTS
BELLECTES B HAYANE M
KOHLE SECTEpUMEHTS Hi
Gonee 20 %

BEKHEIEMOCTE poiD B
EOHTRONE, MaMEHEHKE
EOHUEHTRALMM
TECTUDYEMOro
BELWECTES B HAYANE W
KOHUE JKCNEDHUMEHTA
e bonea 20 %

21 byonarw-Hecsns « BhHVBSEHIOCTE =« BhidABASMOCTE = Bbi¥HBAEMOCTE
MADKEDLI - MOBEOEHNE = NoBEgeHAE = NoBegeHHe
= BTOPKYHEBIE NoMNoBsIE = BTOpWYHBIE nonoese | - VTG
MPW3HE NpMIHEM
-NMTG - VTG _
22KpHTERKA FacTeopestbii PacTeopeHHbIA PacTaope HHEIA
OOCTOREPHOCTH TECTa KHMCIopog EMcnopon = 60 % o1 sHMcnopon = 60 % o1
2 60% ot HACHILEHAA HACHILEHWA
HECEILLEHAA MEH npd Temnepatype (24 nNpK TeMnepaType (26
TemMnepatype (25 £ 2) +2)°C; 90% + 2 "C; 90%

BECEMBAEMOCTE Polb B
KOHTRONE, HIMEHEHKE
KOHLEHTRaLMH
TECTHRYEMOTD
BELECTES B HAYANE W
KOHLE IKCTEDHMEHTa
He Gones 20 %
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Mpunoxexsne B
{pEROMEHTYEMOR)

HekoTopkie NnapaMeTpil paitasnawwed Boakl

Tabnuua B.1

:Bcu.l ELTEG KoHueHTpauus
BapelaHHLe BEWacTEa =20 mrin
CIEWHA opraqu—eckdi yrnepog =2 KMrn

| MoK ammoHnA =1 mrrin
CeraTodHblib xnop =10 merin
Dowre dochopopraddY9eckie NecTMuMOB =50 Hrin

ﬁu.me KNOPOPraqHyYeckie NecTULKOB, MMoC NoMNHENODUPOBAHHLIG <50 M
Grderne

ﬁumﬁ OpraHU<ackii xnop <25 M

11
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Mpunoxenne G
{PEKOMEHDYEMOE)

HepecToBesiA cyBocTpar 4na AaHAo pepro
HepecToBan NAACTHHA NNACTHHA M3 MHCTRYMEHTANEHD CTEKNA, HANPpHAMep Z2815x5.5 os (3 X W =

B}, MOEPEITRIA CETHOA W3 HEDMABSKILWEA CTaNW (pasMep AYerEn 2 ke, OCHOBa pelleTkn QonwHa
HAXOOWTECA HIME HDEA MNacTHH .

"\.‘\‘\"‘L‘.\‘\‘h S SRR o SR R SIS
NS TIT T T =g '_:-'. EN e L el A '1'“.4

‘.“‘.““‘.‘l AT - = TR R CWT o e T

TR B AT A e B T A e AR T T T . ' ‘

T W TR s T o mek i 7Y L oW R W W I WY L‘-
“'—--‘-““ e e e e e e T o 5 s *

B S S SRS SRS NN RNSSASSSNSSSSSSSSSH

Pucyrok C.1

HepecTobnwid cybcTpar acnwed GbiTe YCTAHOBNEH Ha peweTke. OH JoMEH0 QonEes 43paTk
BOAMOMHOCTE pheifkas NepeMewaTeca. HanpWmep, 370 MOnyT ObiTk WCKYCCTBEHHBIE  AKBADHYMHEBIE
pacTeHWA, COEMaHHEE W3 IBNEHOrD NNacTHES, KOTOPRIE NoaxonAT nydwe pcero [MBD HywmHo WayduTh
BOAMOEHYD agcopOuMio TECTHDYEMOND BEWECTE3 K NNacThky). MICKYOCTEEHHLIE PACTEHWA A0MHHE BbiTh
BeMETE B TENNoH BOOE B TEYEHWE BDEMEHH JOCTATOMHONS ANS Toro, YTodsl rApaHTHpOBEaTL
HEBCIMOMHOCTE BHECEHMA B AKDADMYyM ODYIHE 3ArPAIHAOWLAY BeWEecTE. MononeEaoeankie CTeKnAHMEX
MaTEpUanos Q0NMHS rapaHTHpoBaTE HEROIMIKHOCTE NOMYHYeHWA pad pHbamMn W He QOMSEHo CTECHATE WX
IHBOMAYHEIE OBAMEHAA,

PaccToAmnWe Mesny NNacTHHDR M CTEHKAMW AKBADWYME HE O0MHD NPeBRW&aTs 3 oM, Y700k
WIGE®aTe HEPECTAa BHE MNacTHHb. VKpa, BuMEYeHHaR Ha NNacTHHy, NPOBaNVBaeTCA CKBOIh PEeUWETHEY W
Oom#Ha OeiTe oTOBDaHa B TeYeHHe OT 45 0o B0 srHYT Nocne Hadana oceewenka. NpoIpadyHple MEDHHKR HE
MPAMATNRST M MOTYT GbiTe NEMK0 NOGCHHTAHE! © MCNONLIOBAHWEN TEAHCERERCANEHONS cBaTa. [INA NATH camoK
B AKBADMYME HYMCIS OTNOMEHHBER WEDHHOK MOEHO CHWTATh HWIKWM, SCNW EONW4ECTES WEDRl MEHEE WMW
pagHs 20 B geHe, cpegHes kond4ecTeo o 100 W Gonslwe 100 WEpHHOK B G8Hb OUEHHEAWT, K3K DGO
MAOQoRMTOCTs,  HepecToByio nnacThey  yEansioT, coSpadHsie  WEPUHEM W HEPECTORYMD  NNACTHHY
MEPEMEWLAINT B TECTOBYID SMECCTE M0 BOIMOMHOCTH BEYEDOM WNK padduM yTpos. MOBTOPHAA YCTaHOBKS
MASCTHHE O0MdHa BuiTe COYILECTEMNSHAa B TEYEHWE 4aca, B NPOTHEHOM CNy4as HepecToBwiA cyboTpar
BEI0EET WHOWEWOYANLHOE CNApHEaHKME WM HEPECT B HeobbidHce BpemMA. Ecnw Heotxoguma Gonees noagHAan
YOTAHOBKA HEDECTOBOH NNACTWHL, ITO J0MEEHD OniTe COSNAHD HE MEHES, YEM Yapes § 4acol Nocne Havana
OCBEWEHAA. Tak N03gHs HEDECT He OCYLECTRNAGTCA.
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Mpunoxexnwe D
(pEKoMeHayeMoe)

HepecToBkLIA cyGocTpaT ANA TYNOroNoBOro ronkaHa

Oee WMy TpW HEPECTOBRIX MNACTHHLL M3 MNACTMACCEKEDaMHEW/CTERNE WNK W3 HEDHABS0WeR
CTany, NoOMEWaKnT 8 kEidsld TECTORLIR akeapuys (HanpUMep, Eycox nonykpyrnorn 80 M so0ocToqHOoro
#enoba gndeHcE 1230 M) (oM. pucyHer D01). CyllecTEyYeT OOKa3aTensCTBO TOMD, YT B KaqdecTee
HopocToROM cyDoTpara mMoMeT OwiTe MCNOMNbLIOBAHE NMaTida wa MNBX unk kepasukd [Thorpe o dpyeue,
2007,

PucyHox D1

OCHOBA KOHCTRYHUWK NpegHalHaqeHda ana cbopa WEpkl, KOTOPaA He NPHKNEWBAETCA K NOBEPXHOCTM
NNACTWMGl W NASaeT HA OHO, T0e MKDHHKK HENOCPEACTEEHHD pacnonaralTed. Beck cyfcTpaT BLmMaqneanT B
TEUBHWE HE MeHBe 12 YACoa Nepan MCNoNEINBAHHEM.
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MNpunoxenne E
(CNpapoYHoR)

O uegHKa BTOPHYHLIX NONOBLIX NPMIHAKOR ¥ TYNOrONOBOro rofkaHa qnA ofHapyMeHMs HenoTopkix
BEWECTE AKTHEHLIX NO OTHOWEHHED K 2HOOKPHHHOA CHCTaMe

E.1 Kpamkuil ob30p

MNoTEHYMANEHD BANHLIEK NEMIHaRaMK H3MHBCHIN0 COCTOAHMA § BIpOCNbix ocobaid Tynoronosors
ronbLAHa Npd NPoBEEOEHWA HCCNESOBAHWA JHOOKDWHHBIX HADYWEHHA ABNRIOTCR. UBET [CEETNLINTEMHBLIR],
CHCYHOKE CKPAckd (MpHCYTCTEME WKW OTCYTCTEWE BEQTHEANEHEE Nonoc), fogma Tena (MoNoBHOK W rpy0Hon
OTOENE, YyRENWYEHME DRIKWKA) W CNeUMaNsHBIE BTODHYHLIE NONOBEE NPUIHAKA [HWMCNO 1 padsep GpadHbix
Eyropsos, paster CnMHHON NoayLWKK M Aueknana).

Bpaddbie Gyropsd pacnonoMedsl Ha [onoBe  (ChWHHas  Nogywka) nonoecapensis  camMuos
TYNOFONOROMD MoNbAHa W oOBMHO PACNONOXeHE GHNATERANsHS W CHMMETpHYHO [Jensen w gp. 2001).
CamMKEd ¥ HBEHHNbHBIE GCobK oboux Nonoe Syrophos He vmelnT (Jensen ¥ gp. 2001, Camusl MOryT WMETE
00 BOCEMA GYropHIE BOKpPYT rMas ¥ eoane woagped (Jensen W ap. 2001} Camoe GonNbluce KONWHECTED W
camMmeie Donewwe No pasMepy BYyropsy pacnonoMess B OBe NagannensHee MAHEE HIKE HOIgped 1 asiwe
pTa. ¥ MHOMAX poil @cTe Mpynnel SyropHCE MO, HGEHSA Y8nocTeld, DoINE pra B oCHOBHOW HAaXOOATCA
EOMHUYHEIE Nape, B TO BpeMA Kax DPIWED MOMET HACHUTEIBATE 40 YeThiper Syropion. PakTHdeckoe YHcna
Byropeoe pegro npessiwaeT 30 (0Ge4uo, oT 18 0o 28, Jensen v gp. 2001). Byropen B OCHOBHOM MMEI0T
COMHARDEYI0 popMy, ODbIMHC OEpYIMBIE, © BEICOTON, NPUENWAKTENLHS PABHOW paguycy. BOnbuHHCTES
pPENPOGYETHEHD SETUBHLIX CAMUDDE MOTYT MMETes CHINEHS YBENHYeHHRIE GYMOpM, COCTOAWME W3 HECHOTNLRAX
CAMBLMKCA B OgH,

HekoTopele  THNbl  BOIGEACTEYIOWWY Ha JIHOOKPHMHHYID CWCTEMY XUMMKATOR MOTYT BeiIBaTE
AHOMANEHOE DACNONOKEHHE BTODHYHLIX NONOBL OC0EHHOCTER K NpOTHBONONOHHOKMY NOMY, HanpWmMen,
SHTOrAHKCTRl DEUENTOREE aHApOoreHa, Takol kak 17R - MeTHNTeCcTOCTEepoH WnW 17 B -TpeHBonoH, MoryT
BHIEATE DAIBHTIE Bpadubix BYTopKoR ¥ eHckMx ocobDel roneAxa (Smith 1974, Ankley w dp. 2001; 2003), B
TO BOEMA KAk SHTATOHWCTR DeUenTopa JCTROMEMa MOMNYT NPUBECTH K YMEHBLWEHWIS YWcna «WhK pasMepa
Gpaqdnbix Gyroprob ¥ caMuos (Miles-Richardson v gp. 1999; Harres »w ap. 20040).

Hue gamo onvcaHne wocnNenoBaddd Spadnsn Byropkos y TYNoToONoBOTS MoNbAHE, OCHOBAHHBE HA
NPOUEOYpax, WCNOoNsIyeMbly B AMepUEaHckon nabopatopk YNpasneska no oxpans OEpYEaowend cpemed
(USEPA) B OvnyTe, MuwsecoTa. HekoTopeie NpogyETel WKNK obopyoosaswe MoryT ObiTe JAMEWEHE HI
CONOCTARKMEBIZ OCTYNHES MATEDHATMEI.

MocnegoBadKiA Ayylle BCEro NPOoBOOWTE, WCTIONB3YA NyNy © NOSQCEETECH WNW DUHORYNAPHBIA
MHKPOCEDN © NogoeeeTrol (3X). Peba HaxogWTcs B JOpCanksHOoM MONoHeHWH ronceol K MCCneaopaTenio.

a) Pacnonowwute pefiky B manod Jawke MNetpur (Hanpuanep, 100 ma B guameTpe) Ha GOKY XBOCTOM
enepel. HacTpokTe BMOoWCKATENL ONA MOeHTAdWKaUWA Oyropros. OCTODOMHD M MEQNEHHT NEpERcDHATE
peify ¢ ooMoro Boka Ha gpyrod, 4robk MgedTduuyuponaTte obnacte Gyropekop.  [ocuydTaidTe W
KNacCHBDHMUKpYRTE BYropEiA.

b) NMoeTopwure MCCNEQOBAHKE HA BEHTRANLHON 3a0HER NMOBENKHOCTM TENA Peltel, NOBEOHYE peby Ha
CMWHY XBOCTOM BReped B dYawke MNeTpu

¢} Habnwooekka Jonwkie BeTe NpOBEgEeHEl B TEHEHWE 2 MAHYT ONA KE¥I0H phibul.

E.2. Noac4eT W KnacckduKaumwa Byropkos

WecTe onpegenasHblx obnacTel gonsHel DeiTe AOEHTUDWUMPORAHE ONA CUSHKA HanW4kua Byropros
W HX PA3BATWA ¥ BIPOCNEX oCOGel TYNOMonoBOro roneAMa. Paapabotasa tatnduya Al ONR KEapTHROBA KA
PACNONEEEHHS W EOMMHECTES BYTOpKOR (C8a. NprnoweHe A} Hyucno Byropros perscTpUpYeToR, W MK paisep
KONWYECTREHHD CUEHWBARTCA Kak ¢ J—0TCyTCTEME | T—Hanuwyue | Z-yBenv4eHHbld i 3—2BH0 BhlDEMEHHLIA
OMA REkgoro opradvasa (pdc. E.T1).
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Knacc 0=oTcyTcTEMe Boex ByropeoB. Knacc 1-0yropel NPpUCYTCTEYIOT, WOQEHTHRWUKDYIOTCA Kax
DYropKK, ¥ EOTODLIX OOHAE BEPWMHA, 4 BRICOTA NPUMEPHD paBHa wWdpdHe (guameTpy). Knaco 2-
YEENWYEHHBE GyTopkK, TEAHL KOTODEIX BHEWHE HANOMAHIET apeagouky, 0fbidHe BoNblIerD guUasmeTpa M
HMEIDT EaHaBEW Wk Gopoadel, NoABNAKWKECA W3 UedTpa. Beicota GyroproR 4acto Gonee wpperynapHa,
MOHET BkiTe HECKONERD CrpyrneHa. Knace 3-0yropky BelpaseHHbe, OOBIYHD BECRME KDYMHBIE 1 OKDYINEES ©
MEHEE BLIDAMOHHOR CTPYETYPOR. 3Td BYTropii, WHOMGa CNWBAKITCA BMECTES W ODpasyioT adWHyIo Maccy Ha
MPOTAREHWA OOHOH MNKW Heckonekky ofnacted (B, C ¢ D, oy, E.3). UpeT W dopma nogobHe Knacey 2, HO
HACTO MEHESE BolpadeHsl. FCNone30BaHH e 3TOR CHCTEMEl oUeHkk JacT obwes konndecTeo Syropkoe <= 50, %
HOPMANLHOMD CAMUA B KOHTPONE KonMYecTeo Byroproe oT 18 oo 20 {Jensen 1w ap. 2001 ).

HekoTopble pebil MOMYT HMETE DONEWEE KONMYECTE0 SYIooKOR, T.K. MaTpuua (CM. NpunoseHne A
HE BEMIOHAET HEKOTOPLIE A0HL. ECNK 370 NpOWIcwng, cnegyeT cOenaTe JOnonHUTENEHYD OUeHky Hanpano
W Haness oT oGnacTk nogcdeta. Matpuda we obAIaTensHo Jonkka BTk CHMMETPHYHD. Opyran MeToguka
GNA KapTUpo8aHkes OyIroOpEoR, KOTOPLIE COBOWMHEHS! NONAPHD WM BERTWKANEHC BOOMNL MWHAA DTa, MOMMNa
NPMBECTA K ABSAHOMY Y4eTy Byropros, T.e. MOJCcHeTy OBYX CNHBWHKCA By rOpKOE KaK OO WH.

E.3. JoHLI KApPTHPOBAHKA:

A—BYTopkd  pACTIONOWEHHLIE BOKPYT rMas. Pacnonomedsl ¢ GOPCansHoW NS BEHTRANBHYIG Ya3cTh
BOKDYT BHEWHEA rpandls rmas, O0sMHD OHE MHOTOYHCTIEHHL ¥ BIDO0CMBIN CAMUDE KOHTRONA W OTCYTCTBYIOT
¥ CaMOE HOHTROMNA, WAk NpaBdne, napde (0048 Boane Kawgoro rmMasa) Whid MenTocA 8 S0HHWHHBLIX
FOMAYBCTEAR, ¥ CAMOK, NOOBSPrHYTEY GERCTBMKD aHApOTeHoB.

B — BYropkn pacnonosers HENoCPedCTREHHD MEs Oy HOIgDeR (CeHcopHblA kakan). B HopMe
NapHise ¥ CAMLUOE KOHTPONA, CHNLHO PAIBWTE (0BE YEENWYSHHLIX WK TP ABHLIK ). OTCYTCTEYIOT ¥ CAMOK
FOHTROMA, HO WHOMOE BCTPEYAINTCA ¥ CAMOK NOABEPrHY ThIX JSACTEHIC AHOPOrEHoE,

C = Byropeu, pacnonoEeHHsEIE HENOCPEACTREHHD NEpE] HOAOPAMK NagannensHo pTy. OSedHo
YEEMHYEHE WA BIPEaKEHL Y BIPOCNLIN CAMUOE KOHTPONA. TPHCYTCTEYIOT WKW YBENWHEHL Y MEHee
PAIEWTEIX CAMUOE WAK Yy CAMOE, NOQBEPrHYTRIX GERCTEAN aHgporaHos.

D=Byropsn, pacnonNoKeHHEE Nagannensys NuHde pra. OObYHD OUSHHEINOTCR KaK ¢paiBnThie: y
CAaMUDE KOHTPONA. OTCYTCTEYIST Y CAMOK KOHTROMA, MO WMEKTCA y NOJSeprHyThi JeRCTEWI0 aHigporeHa
CAMOK.

E-Byropkd, pacnonoMedd-ie Ha HMsEHeR YemiocTi KaK NPEgung ManeHeRMe W napHse. Masmesquen y
CAMUDE KOHTROMA MK IECNEPUBMEHTE WM IKCNOHKDOEAHHEIK CAMOK,

F-Byropsn, pacnonodedHse nog 3o4or E. ObsidHo ManeHssEne 1 napieie. Npucy TCTEVIOT ¥ caMuyon
EOHTROMA W NOOESPrHyTES JERCTRMIO AHGPOreHa CaMKax.
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HoeHTHdHEaLWoMHBIA Me

Mpunoxenue F

(CNpapo-Hoe)

Marpuua kaprorpadmposaHda Byropion

Uudposan knaccHdrKkauma

1 = Hanu4Me

Hara 2 — YEEMHYEHH G
CHELWMA cHeT 3 - BeipaMEHHELIE
| | A > x1 | Xl | Xl
| [ B X ] [ K | X
C x| A X xl Xl Xl X1 Xl xl xl
O x] X1 Xl xl > Xl xi Xl xl *l
xl Xl
*1 Xl = x|
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Mpunoxerwne G
(CnpasoqHoe )

OUueHKa BTOPHYHLIX NONORLIX NPHAHAKOD ¥ MEAAKK ANA oBHADYHEHNA ONPeaeNeHHLX
BEWECTE, BOIAGACTEYHILLMXY HA IHOOKDUHHYIO CHCTEMY

Man«unnApHEE SYIrops ™ ABNAKRTCA BTOPHYHBIMA NONCBLIMA NpWIHaKamMK sedaky (Oryzias latipes).

* NManvwnnapHee Syropi obeldHO NOABNAIOTCA TONBKD ¥ BIDOCNBE CAMUCE W DAcNonoMeHbl MEHOY
BTOPEM W CEObMBM WM BOCEMBIM MYyHaMy aHaANEHOMD NRaBHAEa (prcysolk G.1 W G.2). Oyl peOKo oHd
MOy T NOABNATECA Ha NEpaos NyHe nnasdyea. CTadgaptian npoueaypa (TN noaponaeT HamMepaTe OyroprM
Ha NEDEOL NYHE NNSBHUED (YACn0 Ny-Hel carTaeTcA B atod CN ot xeocTal

.1 Mocne WoceqedHdA NededHd  (NPANCHEHHE E) TYIWKY NoMEewanT B KoHdYecsyio  Tyhy,
cogepwawyyio npubnuaurenedo 10 mn 10 %-Horo HedTpanedoro OyrepyaceaHHoro BOgHOMG pacTeopa
thopaansneriaa (Bepx ronoBel, HM3 XBoCcTal. EcnK rodana pUKCHpoBaHa B ADyroM pactecpe kpose 10 %=
HOMD HERTRANLHOTS BYdepraAnBaHHOID BoAHCTD pacTeopa DopMansoeriaa, CaenanTe ¢ NoMOWsn GpUTEE
NonNepeqdHLil PaIpes Yeped TyWKY Mexay oBNacTek aHansHoro pebpa W 3a0HAM NpoxXcqoM, CTapancs HE
1306Th MOHONOPE W MoHagsl (pUcyHok G.3). PaimecTHTe ronoBHys: 4acte Tena pelbbl B OUECHDYROLIEM
pAcTEODE ANA COXDaHEHWA roHadbl, W XBOCTOBYH: YacTe Tena pefe 8 10 %H-HOM HEATRANLHOM
Gy EpUIoEAHHGM BOQHOM PACTEOPE (ODMaNLGerigE K3k ondcanD Bbiwe,

5.2 NMocne pasdeweHsA Tena pebsl 8 10 Yh-HoM HEATpANLHOM GyDepHI0BaHHoKM  BOOHOM

pacTecpe QopMane0erdga, yxeaTiTe o0nacTe NoIand AHANLHOMD MMABHWEA NAHUETOM W COTHWTE &8
npubnuadTensHo Ha 30 cekyid, 4Tobbl OTHPRITE aHaNbHBIR NNapdkk. Base adanoHslid NASEHAE NAHLETOM,
CCTOPOMHD YXBATWTE HECKONLKD Ny<el NNaBHMES, YToSE HE NCBPedMTE NanunepHsie Syropre.

3.3 Nogepwas aHaNEHER NNABHAE OTEDBITaI NpbnuanTenedo 30 ceryKa, coxpadHTe Teno peibel &
10 Y-Hom GydrepuaosadHol pacTeope opMaANEderdaa NEd HOMHATHOW TEMMEDATYPE 00 WAMEDEHHMA
NanuNnApHbIK BYrOpEoE (KaseEpEHHE OOMHHD BblTh NPCEEZEHD MO MCTEYEHHH 24 Yacos).

HMameperue:

1) Mocne ddicaydd Tena peibe 8 10%-Hom pacTecpe dopmanefendda B TeseHve 24 vacos,
BhiHLTE TYWRY Phifbl W3 KOHWYECKDH TyOR W yoandTe opsangerid Ha SuNeTROBaNLHON Sysare (MM
Oy MEMHOM NONOTEHUE ).

21 NawmecTire peily Ha Gp0WLED. 3aTem aksypaTHS YIANUTE aHanNbHER NNAgHAE, KCHONEYA MankLIe
HOWHALE PacCEYEHAR {NPegnodTHTeNsHE YOANARTE aHaNbHBEA NNABHKE © He0onNuLlUWs  KoNWYecTBOM
aMgockenaTal.

3) ¥xpaTuTe 3a0HI0K HacTe OTASNEMHOND AHANBHOND NNABHWES NMHHUETOM W NOMECTATE &ro Ha
CTEHKNAHHYIO MNAcTHHY © HECKONLEWMA E3ANMAMK BOodbl. 3aTes NoEPpeTe aHansHoe pebpd NoKpoBHEBIM
CTEKNOM, CTAP3ACk HE pPAcCeds ManvnnApHee Syropsd BO BPEMA IAXBATHIBAHWMA AHAMNLHOIS NAABHKES
MAHLETOM.

4y MNMogcyWTanTe KONWYecTES ChWMBLWMXCA NanwnnapHes Dyropgos, Wonofedyd CHeTYEK  OnAq
CHONOrAYSCKSrs  MUKPOCKONE  [MWEDPOCKON  NPSMOTD  CEETa  WNH  AHEEDTHPOBAHHGLIA  MAKPOCKESN).
ManunnapHese Syrope yYMTEEROTCA, KOorga Gopmauky SYIcoHOE 3aMEeTHR Ha 3a0Hed SacTH NNacTUHER.
JApErHCTOHPYHRTE B pabtouyeM ®yYpHAMNE KONWYESCTEO CNVBLUMECA NankinnapHbx SYyropkcE B E3aMOomM nyse
NMagHyEka (HanpumMep, nepasid nyd - 0, Bropod nyd = 10, TpeTHA Nyd = 12, § T.0.), 4 3aTeM pacCYWTaHdTE
CYMaY © NomMoWess Tabnuue Excel pna saxool duguenayvaneHod peifen. B cnykae HeobxodMmocTH,
caegnante goTorpad o AHanLHoMD NNEEHWES W NOGCYHTARTE YWCNo CNMBWHXCA NanMnApHEE BYropEos Ha
dpoTorpadoin.

3) Mocne WIMEePEHKA, NoOMECTHTE aHaNkHBA MNABHKME B KOHWHECKYKD TyDy, onvcadHyio 8 (1) ana
KOAHEHWAA,
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Pucyrow 5.1 ~Cxema , WNMIOCTPADYIOWEAR paInudde 8 HopMe i pasMeps asansHon NNasH1ea 8
3aBWCMMOCTH OT Nona.
& - camew, B - camka. Oka, T. B, 1831: On the processes on the fin rays of the male of Oryzias lafipes and

other sex characters of this fish. J Fac. Sci, Tokyo Univ., IV, 20 209-218

_ Puocyrok 5.2
MandnnApHeE SYTopKd. PAcNoNoMEHHLE Ha CROCIWIMXNCA NAACTHHAN Ny4el adaneioro nnaswaka. J.P. -

CpOCLUAACA NNaTHHa; A5, — oceBoe npocTpadcTeo, P. — Gyropok. B — [MCTanesHsiid KOHEL aHaANLHOMD
NNABHUKE. AXTHHOTRIOA (Act). HaxoOATCA Ha konue. Oxa, T. B., 1931, On the processes on the fin rays of

the male of Oryzias latipes and other sex characters of this fish. J. Fac. Sci., Tokyo Univ., IV, 2: 209-218.

Fucywor 5.3
PoTorpadiia, NOKaILIBAKILAR MECTD pmaﬁnma rovaga @UECHPYETCA B pyroM pacTRODE KposMe
10 %-Horo weidTpansHoro Gythepy3cBaHHoOro BOAHGTO pacTeopa diopMansierdaa. B atom cnyyae, Teno
pajpelaeTcd Meny 00NacTsl NPequecTBYIOWEd aHansHoMy NNABHKKY W aHYCY © NOMOWE GpUTas
(kpacHas cTpanka). Monosa pefsl NOMEWASTCA B TOT #e DUKCHDYIOWWR DACTBOR, HOTOPEIA WCNONBIYETCA
ANA COMPAHEHWA MO0, a XBOCT phifel B 10 %-dHblid HeATpANEHER GydheaprioBaHHLE BOOHEA pacTeop

popMansaeriga.
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MNpunoxenwse H
([CnpaeosHOe)

Pekomenayemelie Npousnypisl ANA TANOBOrD ONpoAeneHKA CoOepHaAHWA BUTENNOTEHMHA

CrnegyeT cobnionarte OCTOPOMHOCTL, YToDbl  WIGe®aTe NeperpecTHOrD  JArpAIHeHWA  Mesgy
obpauame VTG cCaMUuos W camok.

Npousnypa 1A: TynoronoBsld ronsAH, 1adop KPOBW WA XBOCTOBOW BOHLI/APTEpMH

Mocne aHeCTEIMA XBOCTOBYKD YaCTh HAAPEIRKNT CHAMNLNENeM W cobDUpanT KpoBk W3 XBOCTOBOM
BEHEYADTEDHA © NOMOWBD EANANAARHOR NWNETEW TEnaprHOBLIE MUEPOMEMaToRpHToM. Mocne Toro, Eak
EpoBb cobpada, CoLiCTRo OTOenAoT Nhasmy WeHTpHEYTHpoBaHWeM B TedeHwe 3 MuHyT npe 15 000 g (Mned
ansTepHatreso 10 sMid. npd 15000 g npr 4 °C) TMpougHT reMaTokpHTa 8 KOHEYHOM WMTOre MoKeT ObiTe
CNpEdenaH Nocne UeHTpwyriposaq9Ha. 3ares nhnaaMy yoaneHa NdneTHon ¢ MUKPOresMaToRpyToM W XDaiaT
B npobupse weHTprdyrd © 0,13 eguHALaMK anpoTHHEHE (KHMMBATop npoTeasw ) npd Muaeyc 80 °C, oo
AHANK3IA BUTENNOrEHWHA. B 3aBMCHMOCTY ©T paiamepa TyNoronoeors roneAsa (KoTOPsId 3ABKCHT OT nona),
cofpaHHee obbemME NNaszmMel konebnwTea oT 5 a0 60 MUKpSNKTPOR Ha ey (Jensen u dp. 2001

Npousnypa 1B: TynoronoBLId ronsAH, ciop KpoBH NYHKUKWER cepaua

ANLTEPHATMEMD, KDOBL:  MOMET GbiTh Takse cobpada npokonow  cepdua, C©  NOoMOWsK
renapuHAIdpoeadHore  wnpdada (1000 egWddd renapuda  Ha wMn). KpoBe NepeHocRT B npobDiprd
anneraopda (BbldgpxadHee Ha Nbgy) W 3aTes USHTPREYIMDVIoT (5 smuryT, 7 000 g npW komMHaTHoR
TeMnepatype). Mnaisy NepennTe B YHcTee npobrpry Jnnesaopda (anKMKpoBTHO, ecnd obbeM NNaiMe 310
NO3BONAET) W BLICTPO FMODoanTe NP Mdeye 80 °C go npoeegenna avanKaa (Panter 1 gp., 1908

Npousnypa 2A: ANOHCKAA MeOaKka, YOANeHHE MeYeHd
YoaneHye TECTHRYEMON Delfbl WA MCNLITATENEHON KAMEDRI!

(1} TecTepyerMan poiba gonwHa OwiTe yoaneHa W3 HCNLITATENLHOH HaMEpbl © WCNONBEICBAHWEM
Cadqka ¢ MENKOR CeTEol. C OCTOPOWHOCTEMD BuIMYCEAATE TECTUDYEMYID Peiby B ODYIME WCNBTATENbHERE
Eamaphl,

(2} TecTHpyemMeie pEORH O0NHHE BblTe yoaneds B cNedyolWen I3Kase. KOHTRONE PacTEopWTENR
[Bcni HeolxonumMo), Caman HUIKAR KOHLEHTDALWA, CREqHAR KOHUEHTPAUMA, CAMaa BHCOKAA KOHLEHTRALMA
W NONOWHTENLHER KOHTRONE. Kpole TOMD, BCe Camukl A0MKHE DETE yOaneHs M3 WCNLTaTenbHon KamMepl
PaHbLE CAMOK,

(3} NMon kaxgocl TecTHoyeMod peifbl WOEBHTWEUUMEYKDT N0 BHELWHWS BTOPWYHBIM  NONOBkKLIM
NpraKakas (Hanpuep, GopsMe aHansHor NNasHAREa ).

(4} TMoMeacTTe TECTHDYeMYID pelDy B KOHTEHHER ANA TPaHCNOPTHPOBHM M NEepeHEcUTE WX Ha
pafodee MECTD ONA yoanewda nedesd. [NpoEepbTe ITHEETEA TECTORLIX AKBAPWYMOE W TRAHCNOPTHOND
KOHTERHEDE OGNSR TOSHOCTM M yOROMTECE, YT0 EONWHECTEo peil, koTopme OwiK yaanesHsl W3 TECTORSMO
AKBAPHYAA, W HOMWYECTED BuINOBNEHHEE Peb, coBNaJa0T.

(&) Ecnk non ve sMoMeT BeiTe WOSHTHDKLWpOaaH No BHEW ey BHIY pebisl, yOandTe scio peby Wa
TECTOROMS ak@apwysa. B atom cnydas non gomsed OsiTh WMOEHTUOWMUWPOBEAH MO AHANW3Y TOH3D MW
BTOPHYHEM MONOBBM NEHIHIKAM N00 BHHOKYNADHEIM MAKPOCKSNOM.

¥oaneuue nedeHm:

(1} NepeHecHTe TECTHRYEMYID DRIGY W3 TDAHCNODTHOMD KOHTEAHERE B SHECTEIWDYIOWHA pacTaop,
HCMOMBIYA CAYOE C MENEDH CETROM.

(2} NMocne Toro, Kak TecTHpyesman peifa obeaboneda, NepenosHTe &8 Ha QUNLTRoBANBHYIO Bymary
(MKW GyMaMHoe NonoTeHUe) © NOMOWSK MAHUETAS [0SRYHOM0 THR), JaxXBaTelBad TECTHRPYEMYK Doy
MHHLUETOM 33 BOKODEIE NOBEQRHOCTHA MONOBE, 4TODEl NpE0OTRRATHTE NOMEY XBOCTA.

(3} BuiTpHTe BOOY < MNOBEDRXHOCTA TENa TECTHRYVEMOHR peibbl QWUNETpOBRaNsHOR DyMarci {1MnK
Oy MaMHsIM MONOTEHLER ).

(4} MonosxxdTe poidy Ha cnWHEY. COEnNanTe Malbid nonepeddblid paspes GpRIOWEa OT NPoSKUMH
IATHNKS 00 CepegHel SRIoWHoR 0BNacTH, © NOMOW D NPENAPaUHoHHELR HOMHAL,.

(5) BoTaBeTe NPenapauqoHHbe HOMHELGL B DA3REs H pacllWpsTe ere oT aaguel $acTi w=atp o
aHyca BIoN: CpegHed NWHWA #HpoTa. CTAapadTeck HE BCTAENATE MOMHWUE ClWWRESM myBoks, YTobbl He
NoBPEOHTE MEYEHE M MoHags.

(6} MNpopeOwTe CNegyiowEe onepad i Nog, GHHOKY NAPHER MAKDOCKDNOM .

(T} Paamectvre peiby Ha cnvHe Ha BYMaXHOM NONOTEHUE (ANK CTEKNAHHOA Yawke MeTpr, Wng Ha
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NpegMETHOM CTekne].

{8) PaanBrHeTE CTEHEH BRMLWHOA NONSCTA TOHEWM NHHUETOM ¥ BEHBTE BHYTPREHHWE Oprads. Takke
BOAMOWHS ONA IECTEPUODHIMPORAHWA BHYTDEHHKE OpPraHon  yO3anuTe SOHY CTOROHY CTeHEM BoLlwHoN
MONOCTH B CRyYas HeoGXod socTH,

(9 PainosuTe COeOMHEHHYID YacTe NEYeHd W MenYHONs NyablpA. MCNoMNsIys DOV Nany ToOHEWY
MWHLETOR. 3axXBaTHTE MEenNqHLIA NDOTOK @ OTASNKTE MEenYHblid Nylkpe. CTAapaRTeck HE NODBATh Men4YHbiA
MY 3kl P,

(10) 3axpaTvTe NAWes0d W TakkuM e cOpazoM yOanuTe MenyoodHo-KHWEYHLIA TRAKT OT NeYeHi.
CTapanTecs He NPONKTE COOSPEMMOE HaenyQouH0- KA LLSYHOrD TRAKTa. BeipewbTe NPAMOH SHLWIEYHRE W aHys
W yOandTe #anyQoqHo-KMWESHEA TPAKT W3 SpRiolWHOR NonocTH.

(11} ¥oanuTe MHpOBLE W QPYTHE THAHK, HAXOORWWECH BOKDYT NeHdeHd. CTapalTecs HE MOBDESnTE
ne-aHn,

(12} 3axeaTWTE NEeYSHOYHYIO BEHY C NOMOWED NAHUETE W YIankTe NeYeHs 12 SRIoWHOE NoNocTr.

[13) MoMmecTHTe Nedert Ha NOEpOBHoE CTexno. C NoMoWBK TOHKOMO NHHUETA YAANUTE, 8Cnik 310
HEODROOMMO, OCTABLWMECS BMUDOELIE M MHLIE NOCTOROHHHE TEAHK (HANDHMMED, Y2CTHUL BRIDWHOW CTEHKK) G
MOBEPXHICTA NEYeHH.

{14] BapecwTe neYeHe BMECTE © MUKPCNPOGHPKOR ®Wa 1.5 w0, WONoNeayA  INeKTROHHGLIE
SHANWTHYECKWE BECHI. 2aNAWKATE PeayneTaT B paboder OQHEBHWKE (¢ TodHocTe 0o 0,1 wr) NeoeepeTe
WOSHTURHEALNOHH YD HAANKCE Ha MAKDONpobdpre.

15} 3akpoATe KDoiUEy MARDONDODHDIA © NEYenkI0. XpaHKuTe 88 Ha MOPOINNEHNES (MW EMEOCTH CO
NEQomM}.

(18] Mocne yoaneHda SOHOK NeYeHd, OYHCTATE NpenapaukoHHoe chopyOonande WNd 3amMeHdTe ero
Ha YKCToE,

(17 ¥oanute Nededt K30 BoEX peil ¥ PEIMECTHTE 88 B COOTBEETCTEYHILWE EMEOCTAY KaK ondcaHs
BiILLIE.

(18] Moone Tors, Kak Nededt YOaneHa vy Boex poid (TOo 8CTh. BCEX CAMUDE WNW CAMOK B TECTODOM
aEBApWYME), NOMECTWTE  BOE  JECTePWMeNTaNnbMee  obpaidbl  nedesd B CTOWRY  Toybw  C©
WOGHTUEHEALUNOHHbIMY  SDNBIKEMH W COXPAHWTE B MOPO3WNBHWES. Echk nededHe NpegncnarasTtcd
WCMoN E30BATE ANA NPEaE3pWTENEHONR 0BpaboTen cpasy nocne yaanedda, obpaius NepeHocaT Ha paboqdes
MECTS B OXNaMGamleics cTokke (MNK BMESCTIA CO NbgoM ).

OCcTaplWWAce NOCNe YOANe A NeYedld CHENaT peil HCNONsIYKT ONA WAMEDEHHA BETOPKYHELX
MNONOBEX NEPA3HAKGE.

Copazey
OBpasusl NEYEHY, BIATHIE ¥ TECTHPYEMEIX PR, BCNM OHM HE MCNONLIYVKITCA QA NpEnEapUTenkHod
0SpaboTkd BCKOPE NOCNE YaaneHHA, XPanaTch NpW TeMnepatype =-70 °C

PucyHox H.1 — Paapea nepeonei 4acTi rpyaHbIX NNABHHKOE OCYLECTBNRETCA ©
NG D HOMHAL.
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Fucymor H.2
Nenaetoa pasped  HOMHHLAMK N0 cpeaMeld Ndsde GRowxa o7 TOMSKK,
PACTONOHMEHHDH NPWENHIKTENEHS B 2 MM OT 4egenHoN KopobEn & adycy

Fucyuok H.3
CresHyd DpeWKa DACKPRIBRIOT MAHUETOM ON8 AIBNSYEHHA NeYeHd W OpyTKx
BHYTDEHHWE OPrados. (ANeETERHATHBHD, DR HBIE CTEHE MOMYT DiiTh YOaNeH R ).
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Pucynow H.5-0CcToposHo OTAenAoT KMIWEY HIXE, MCNoNs3yA NAHLET.
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- 3’ E-..l- a 1
F’HC‘!,TI-II]H H.6 - Oba mHua KMLL B HHKE W npnnaramu.l,aﬂ Epu:-:aﬁua u‘r,q&nﬂmTc:ﬂ
HOMH ML AR

Pucyror H.Y - Mpoueaypa a-t,anTw-u-aa Ang cam::ru
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F'HE';HDH: H.8 - Sakni4ddTensHans ngouenypa

Mpousnypa 2 B: Megaka anodckan (Oryzias fatipes), MpegpapiTensHan NOOroToOBKa MedeHiA
ANA aHanKIa BATENNoreHWHa

BosbmuTe dnakod. COOemEalWd rosoreHaTHbig Oydeep wa Habopa ELISA w oxnaguTe ero ©
MIMENEYEHHEIM NEOOM (TEMNepaTypa pacTeopa: = 4 “Ch Ecnmn wCcnonesyeToA roMoreHaTHsl Bydoep Ha
Hagopa EnBio ELISA, 0cTaERTE OTTARTE DACTROD NPKM KOMHATHOA TEMNEPATYRE, 3aTeM OXNaguTe nasod ¢
HMIBAEN B EHHEIM M08,

PaccumTakTe, ofbem romoredatioro Sydiepa one NeYesi, MCXogA Ma a8 Baca (MononsayiaTe 50 men
Eydepa Ha wMr Baca nNeded and roMofeduposadda). Hanpumep, ecnK aec nesadd 4.5 wr, obeen Bydepa
COCTARAT 225 MKn. MNoaroToBeTE CNMCoK HEobxoduMsx obbemon Gydiepa ONA soey obpaiuos NeYaHK.

MogroToRka NEYEHK ONA NpeaeapHTensHcRh 06 paboTem:

(1) BodswmuTe mMvEponpobEpey Ha 1.3 w0, coOep®aulysr Neded: M3 MODOIMNeHWES neped
npefeapyiTensHol obpaboTkon.

{2) MpegeaprTensHan obpaboTea NeYedin camuch JoM#Ha BuiTe BLINOMHENA DAHLWE CAMOE, YTODLI
NpegoTepaTiTe  3arpRadeHkne  BdTennoreduwson.  Kpowme Toro, npeaeaputenckas  obpaboTka  ans
TECTUDYEMBIY TPYIN GoM#Ha BelTe NpoBegeda B CNedyoWwed NocnegobaTensHocTi! KoNTROMNE, KOMTRONE
PACTEOPWUTENS [ECAH NPHUMEHAMD ), CAMEA HHIEIA KOHUSHTRALWA, CREOHAR KOHUEHTRAUWA, CaMan BeCoEaA
KOHUEHTREALUMA WM NONCHKWUTENEHBIR KOMTRONE.

{3 Hvcno sukponpobupos va 1.5 M0, cogepraivx obpaill NeYeHd, BaATele U3 MOPOIMNEHMKS HE
AOMHHD NPEBRLICKTE YUCN0, KOTOPOoE MOKHD UEHTRUEYTHPOBaTE.

{4) ¥ecTrarosrTe Mukponpobuprl Ha 1.5 mn, cogepkawme obpasysl NeYeHd B 8MKCCTH CO Ne40oM A8
MOCAe008aTenLHOCTIA NPODESaHEA aHanNKsa (PAaIMOopAKKBaAHWE NEYen HEBANHO ).

MpopegeHde NpegoapdTensHon obpaboTiK

1 JoGaeeTe roMoreHaTHelid BydepHen pacTeop

MeoepepeTe CNWcoK obbeson romMaresatiorg Sydbepa, koTopee GyoyT MCNoNBEACEATLCA ONA KEMI0Mo
obpasna NedYedn W BLICTABRTE  MWEDONWNETEY [(gWanazod ofwemor: o7 100 go 1000 mend wHa
COOTBETCTEVIOW WA 0O bem. NMpUCOeIMHATE YHCTRIA HAKOHEYHHE K MAKDONWNETES.

BoaemuTe rosoredatHeil Gydep wa dnakosa v gofaesTe Bydep B musponpobrpry Ha 1.5 mn,
COQERwALLYD NeYeHh.

OoGapsTe roMOreHaTHeR Bydep w0 BoemM MUKkponpobupean Ha 1.5 win, cOoOepsallbi NedeHb
COMMACHD NEoUenype, ONUCAHHoN Baiue. HeT HAKaKoR noTpedMoCcTi MEHATE HAKOHEYHHE MAKDONMNETEN Ha
HOBEIA, DOHaK0, 8Cnk 88 KoHELY JarpAIHed HNW HAKCHEYHHE HeobXoguMo JaMeHA T,

2 MNoMOoreHrIaLRA NeYeri

(1) MpHcoegMHATE HOBBIE NANCH ONA MOMOTERK3ALKK K TOMOreHH3aTopy MEKEONDOGHDKA.

(2] BeTapnalTe nuneHd 8 Makponpobupey Ha 1.5 mn. YoTadopdTe rosMoreHHIaTon ANa pasdasnkeaHWA
MEYEHd MEXay NOBEDKHOCTEID NWN0HA W BHYTPEHHEA CTEHEDA MAEDONpoBUprr Ha 1.5 san.
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(3} Brenwumte romoreddsatop Ha 10 - 20 cexysg. Oxnasgaite MAEponpoBUpry  MIMEnb4eHH bl
NeOoM BO BPEMA OnEpaLkiA.

(4} BelHeTE MANOH M3 MAKRONESOMDEN W OCTABRTE 88 B NOoE0e NDWENWMIMTENEHD Ha 10 cekyHa. 3aTem
OCYLECTEWTE BHIYANEHYH NPOBEPEY COCTOAHMA CYCNEHINN.

(5} Ecnw B cycneHadd HabnooasmToR 4acTHYkl NeHeHd, NOBTopWTe onepadrd (3 o (4), 41obe
NoOroTOEWTE OOHOPOOHEIR MOMOTEHAT MEYEHA,

(6} OxnaguTe CyCcneHJnpoBaHHsR MOMOreHaT NeYvesHd Ha Negy neped yeHTRHg yrHpoBaHne.

(7} 3aMEHHTE NWNOH HE HOBERA ONA BEAMOOMD FOMOrEHHDOBA HKE.

(8} MoMoTeHWIWMDYIATE BCK NedeHb © TOMOTEHaTHRIM Sydepom cOormacHs npoueaype, onHcaHHoR
Bl LI,

3 UenTpudiyTMpoBaHKA CYCMEHIHPOBAHHOTS MOMOTEHAT NEYEHK

(1} YoTanoBuTe TEMNERATYRY CXNAMOA0WER KmMepe yeHTowgyre Ha = 5°C.

(2} BocTapka mMUEPONPoSUpKA Ha 1.5 MO, cOOep#awan cyCneHdMpOBaHHbLIA FoMOreHaT NedYedid B
CxNaxganwyn yeHTowgyry (oTperynupyidTe Ganadc B cnyqae HeobxoguMocTy).

(3} UenTprdyripyd Te CyeneHguposadHelid roMoreHaT nededd npd 13000 g 8 Teqedse 10 MUHYT Npy =
5 L. OgHako, ecnd  CyNeEQHATAWT  KOPPEETHS  OTQEenWncA, UenTpobexHan chna W BpemMa
LEHTRAMYTHPOBEHMA MOMYT ChiTe COOTEETCTREHHD CHOPPEKTMPORAHEI,

(4} Mocne UeHTEWgYMpoBaHWA NPOBERLTE, HTO  CYNEPHATAHT KAYECTEEHHS OTOSNHNCE (Ha
MNoBEQKHOCTH — NWNEGR, NPOMEXYTOUHEE — CYNEPHATAHT . DCadok — THAHW NEYeHH ). ECnNY pasfeneqHme He
FAYECTEEHHD, USBHTERMYTMPYHTE CYCNEHIMIo CHOBA NPM TEX ME CaMblX yoNoBWAaX,

(3} Yoanure ooe oDpaiusl ONA WCNBITAHWA W3 OXNAMO20WER WeHTDHDYTE 0 YCTAHOBWTE WX B
EMEOCTH CO NBG0M B NOPALES NPOBEgEHWA KCNBETIHWA. CTapaiTecs He B3BoNTaTe NpobHprA.

4 Coop cynepHaTadTa

(1} MoMecTHTe YeTeipe MUEponpobvprd Ha 0.5 MN B WTATHE ONA XpaHeHWa CyNepHaTaHTa,

(2} BoawswuTe 30 MEN sEm0oro CynepHaTanTa (CRopMHPOBEHHOMD KaK NPOMERYTOHHBLIA Choi)
MHUEDONKENETHON W cofepuTe erc B ogHoW Musponpobdprke Ha 0.5 Mn. CTapaiTeck He CoBMpaTe NWNWOE ©
NOBEPKHOCTH WK TEAHK NEYeHid B Ocagge,

(3} Cobepure CYNEpHATaHT W PACNPEOEnNHTE Sro Ha 088 JpyrHe MUKponpobapsn Ha 05 smn Tem e
CAQCOBoM, KaK GNWCaHs Bhille.

(4} CobepuTe OCTANBHYH 4YaCTk CYNEPHATAHTA MUKDONWMNETEOA (ecnK scasoxmmo. = 100 pl.
PacnpeaendTe CyNEpHaTAHT Ha SCTaBWHech Mukponpoupil Ha 0.5 mn. CtapafTeck He coBUDaTe NMNMLE
C NOBEDEHOCTA WNH TEAHK MEYeH B ocagke

(5} 3akpolTe Konnak sMuEpongotrprd Ha 0.5 MmN 1 3anvwuTe oGhem CYNEPHATANTA HA ApNbIKEe. 2aTEmM
HEMEQNEHHT CXNA0HTE MUKPONPOSHPKK Ha Nsdy.

(6} 3aMaHARTE HAKOHEeYHWE MUKPOMMNeTEW Ha HOBRIA ONA saxgoro obpazua cynepHatanTa. Ecnd K
HAKOHEYHWKY NPUNEANaeT DonNsWoe KONWYSCTED NWNEO08, HEMEANEHHD JAMEHATE HaAKOHEYHWE, YTo0E
W3DEKATE JATPAIHEHWA JIKCTRAKTA MEYEHM MADoR,

(7} PacnpegenyTe Beck UBHTPUEYIMDYEMER CYyNEpHATAHT H3 YeTeipe MUEponpobuprkd no 0.5 wmn
COMAachs NpoUeaype, ONUCAHHON BhiWEe,

(8} Mocne pacnpegeneskg CynepHaTaHTa Ha MAkponpobupkk No 0.5 K, NoOMECTHTE MX B WTATHE
C WISHTARMUMEYIOWMME ITHEETRIMHA W JAaTeM HEMEONeHHD JaMOopoILTeé WX 8 MOpOoJWMnbHWKe. Ecnd
EOHUEHTRaUWW VTG HIMepAeTcd HendcpefcTReHHD Nocne NpegeapHTensHold oGpaboTid, depsuTe ogHY
mEponpobupry Ha 0.5 san (cogeprawsia 30 MKk cyNepHatanTa)l B oxXNasiaiowes WTATHER W NepegalTe
ers Ha paboyee MecTo npoBegeddA adanws ELISA. B aTos cniydae, NOMECTHTE OCTaRWMWecH
MARKPOTEOOWMDKA B WTATHE M 33MODOILTE WX 8 MOPOIANEHMKE.

(9} Mocre chopa cynNepHaTanTa YyTHAKIKMPYRTE OCTATOK 8 COOTRETCTEMMA C NDHHSTOA NRoUedyDo.

HOAHEHWE BCNLITATENBHBIX OSPaILCE.

XpauuTe Mukponpobrper Ha 0.5 wMn, cojepsallyde CyNepHaTadT rosMoreHaTa nesaHd npW = MiHyc 70
“Z. A0 NpoBe0eHMA aKankaa ELISA,

Npousaypa 3A: Navvo pepyo, cOOp KPOBH W3 XBEOCTOBOH apTepviiBeH LI

HeaaseAnHTenkHo NOCNE AHECTE3Wd JenaeTch pacCeYeHWE BOANe XBCCTA W KPOBL W3 XBOCTOBROW
apTepdW/Bels COBMPAETCR B MWKPOrEMaTOKDHTHEE KANUNNAPHEE TPYOKW © renapdHcm, OObestsl KpoRM
KOMeSmoTeA oT 5 A0 15 MHEDONHTEOR B 3aBMCHMOCTH 0T paimepa peibsl. PasMsii obwes Gydepa
anpoTuHkHalt MeErMn B drocthatHomM SydepromM pacteope (TEP)) gobfaenseTtca B MHKDOKANHAMIApHRIE
TPYOHEH W OTOSNADT MANassy o7 KpoBd UeHTDWGgYTHpoBEaHKEs: (D MuHYT npil 600 g). Mnaamy cobvpaoT B
NpoBHpKE W XPaHAT NEd MRy 20 "0 00 NPoBEOEHHA AHANKIA HA BATENNOMEHAH WK OpYrde Senkd.

Npousaypa 3B: NaHko pepuo, cHop KPOBK NYHKWHER cepaua

Hrobel walexaTe KoOAryNAUMKW KpOBWM W paznowedds Senka, obpaadw cobwpawt 8 docdatHmi
DychepHeli pacTeop cogepwalkd renapds (1000 ea/mn) W WHMMEUTOR NPoTEa3sl anpoThikd (2 TIsan).
Ona npuroToenedds Gydrepa pekoMeHgyTSA FenapH, Cofb amMMoHMA 1 NHOEKNKIMD0BAHHER 3nNEoTHHAH.
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Nna aabopa kpoBd pekOMeHayeTcq wnprd, (1 Mi) © HENOQBWWMHOW TOHKSE Wrnol (Hanpussep, Braun
Omnikan-Fi. Wnopyy gonsed OeiTe npeasapuTeneHs sanonsed Oydepon (npebnuadtensHo 100 men),
YTOBEI MOMNHOCTEEY AMMWPOESTE Manbie O0LeMbl KPOBM OT KamA0H pelen. O0pasusl KpoBd GepyToA
npokonos cepaua. Peifa eHadane gonsHa beiTe avecTeEaWpoBada MS 222 (TpHKaKMH MeTanecyneosat)
(100 gar'n). MNpasuneHS NPHUMEHEHHAR AHECTEIAA NOIBONAET PAANKHKYTe CEpauebuerne 1anno. NpokansiBan
CEROLE, OepEMTE NOopWedHs WNpHua nod Hebonewdn  gasnedpes. Cobdpacdble o0beMBl  KPOBK
cocTaenanT or 20 go 40 saen. MNocne nyHELdK cepiua gpoik/SydbepHan cMech QONEHa ObiTe NepEHECEHEL B
npoSupky. MNnazma cTOenAeTcA oT KpoBK  uedTpsdyrvposandem (20 saauyT, 5000 g) ¥ gonwua XpadnTeca
npH Muiye 80 °C 0o npoBe0eHKA adan3ia.

Npousaypa 3C: CTaMAAPTHAA onepalWMoHHan npoueaypa: JaHuo papwo, roMoneHMIALMA roNoakl M XBOCTa

Ona adanuvaa BTl Ana rncTonordy roHag Ona aHanwaa BTr

A A A
( Y oo

-,

OTpezaeTcs Nepel QOPCantHbIM Kpaem OTtpesaeTca nepeg

Pucyrok H.9

1 PlGbl MOgBEPrHYTE GHECTEIWA M 3BTAHAIMK B COOTEETCTEWH © GNWCaHHEM B TECTE.

2 Nonoea W XxBOCT peifkl OTPE3AKTCA B COOTEETCTEMM © DMCYHKOM H.9. BawHo. Bog UHCIMDERsHImTSL!
AR BCEpRIMUA Mak ¥e, kak o Npenapayuores!d cmont, domssksl SeiMb @aMBIME U OYLLLENSET QOMRHEM
ofpaacs (Hanousmep, ¢ 96 Y-peiM aMUToes crupmon) smexdy obpabomyol kaxdol kosspemEal pebbd,
Smobsl Apedomepamume «3a20A3HSHUE aumennozetutiond (BT s ot catior unu umobsl WHOVLLDOSaNNbIE
CAMUE HE ¥IAZDAINUALY UMMAKMHLIX CaMLU0E.

3 OBWKWA BEC TON0BLl ¥ XBOCTS KaMI0H PRbs BABGUWBAETEA © TOHHOCTEID 00 M.

4 Mocne BEIREWWEAHWA YacTi NOMELWaKNT B COOTEETCTEYIOWKWE Npobkped (HanpuMep, 3nnedgopda
Hal, W) W 3asmopamKeanT Npd MUHyc 80 °C 00 MOMEHTS MOMOTEHWIALNMK WKW CPaay roMOoreHHIMEYIoT Ha
Ny © OBYMA NNACTHKOELIMA NECTHEAMA. (MOryT WononbIcBaThCA OPYIHe METOSE, SCMK OHE NPOBOARTCA
Ha Misdy W QAT pe3ynsTaT — oOHOPOSOHYD Maccy). Bamuo: npobupkl donmkbl SeiMe NOOHPMEDOEaNET Mak,
Umobsl 207088 U XE0CH oM phifel MOo20U SkiMb CORIAHE © COOMAMMCMEVOWED YSoMe mena,
LCTONbIYEMOLN QR 2UCTMONOELY 20Ha0.

5. Ona nony4eHds coHopOOHoR Maccsl A00asnAKT NegAHON FOMOTEHKMIaUHOHHEIA Eyd:uep‘ 2]
KOMWYSCTEE YeTHPEX OT WIMEDEeHHOro Beca Teadd. NMpogonkaiTe paboTaTe © NECTHEAMA, NOKAa CMECE HE
CTAHET romoreHol. BaxHoe aamevande. Hononsayiomcs Hoase necmukd dns saxdod peibs).

& OGpaayk NoMeweHs!l B nea oo UeHTpR®yrpopadra npd 4 “C npw 50000 g B Tedernd 30 s,

7 MononeayidTe ndnetey gna aabopa 20 Mkn cynepHaradtTa no kpadsdel sepe b geyx npobkprax,
ONYCEaA KOMEL MWNETEW HVEE MACTHOMD CNOA Ha NOBEPXHOCTH W TwWaTtenewo cobWvpas cynepuaTadt Sea
HHEE WK H3cTHL THAHM.

8 MNpobupkk 2paHaT Npd Medye 80 °C 00 MCNonNsaosaHda,

' FomMoreHWzaumoHHsl Gydep:

[60 mreons Tpec-HC c pH 7 4; 1% cueck aenabutopoe npoteas [(Cumal]: 12 s rpic-HE cpH 7.4 +120 ren cweck
WHrWOWTOROE NpOTasa. B

- TPAC: TPAC-¥TNBTRPA YMCTBIA (1CM) vanpemap, nponzecactea Bie & Bernlsen (Danemark)

- CMBCh HMHIMDUTOROBE NPOTEAE; NPOWIBOSCTES SIgma (M2 THEHER #rBoTHRIX]. Homep npodgyeta P B340,

BAMCHD, MosoraHnzayosHelR PECTEOD MCNONLIYETOH B O8HE NPWNOTOENEHEA . [SpsATE PECTEOR HE NBdy B0 BREMA
MECNOMEIOEEHHA.
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Mpunoxesne |
(CnpaeosHOE)

YouneHHsie ofpailkl BUTENAore HMHa, MCNOMNLIYEMLIE KAK 3TANOHL! NPH NPOBE0EHHK
mexnafGopartopHoro TecTa

B OoHe BLINOAHEHHS AHANWIOE H3 BUTENNOREHKH HEoBXOOWMO COENaTe Youneduwa npobk C
MNoMOWEK  ITANCHHOM  pedepedTHOrD oGpaaua. BUTennoreqddd, WCnonebayemeld Ona  NperoToRneHEA
ATANOMA, CAMNBEHO OTMAHYSETCA OT KCNONEIYEMOTD ONA NPOEEOEHHE DYTHHHBIX HaMEDEaHW.

OnA  NOUWroToRNEeHMA  Younedsol npobel 0o0aonAinT  HIBSCTHOE  KOMNWUeCTRO  ITAMNOHHOrD
MemnabopaTopHoro cTaMgapTa Kk obpaily nnasMel caMuos kouTpona. Obpasey, Gy0eT younWMEaTECA 00 Tex
Nop, MNOKa CRWOaeMas  KCOHUEHTRAUWMA BWTENNOTEHMHA He Q0CTWHET KoHuedTpadud & 10 - 100 paa,
NPEBLEILAKWER OHALASMYID KOHUSHTRAUWKD BUTEMNNOMEHKHE camMuon peld o kouTpone. OSpazey NNaTMe
CAMUOE KOMTDONA, B KOTOROW YBEMWYEHEA HOHUEHTPALMWA, MOET GbiTh BAAT 0T HHOMBMOYANLHON Doibk WKW
OT HECKOMBEWY pRif,

HacTe MNasMel CAMUOB KEOHTROMNA HEYCHMAEHHCHA NpoSel AHANMIMPYETCA B OBYK NOETORHOCTAX.
Ofpasey C yBENWHEHHBIA KOHUEHTRAUMER TAKHE AHANWMIMDYETCA N0 KpaMHER Mepe B OByX NOBTORHOCTAK.
CpenHAs KOMUEHTDALKWA BATENNOoreHHHa B 0Doasuax nnaisel 48y HEYCHUNEHHEE KOMUEHTDALKAY CAMLOR
KOHTPOMA O0BaBneeTcAd K pACYETHORMY KOMMYecTEY BUTEeNNOreéHMHa B youneddws obpasyax gna
ONpeOenedna OHMOAeMOR  KoHUEHTpaume.  OTHOLWEeMME  3TOoR pacydeTHol  KOHUeHTDauWe K
CPEQHESIRELUEHHDN YEAILIBAIOT HADALY C peIyNETATaMK ONA KAaMO0R CEPHM aHaNUI0R, BbiMONHEHHLX B
ATOT OEHE.
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Mpunoxerue J
{PEKOMEHDYEMOE)

ﬂp.ﬂ.b'l HOpaMmMa CTaTACTHYECKOro adanMaia

TaGnuua J.1

Cetermineg whether Dose-Response is
rmonotome

CinpegensioT, ecnH pdean Joaa-OTeeT MoHoTOHHAaA

MMonotone

MoHoToHHaR

Mot monotone

He MoroTokH-an

511:-|:.-d-;:-|.-.'n frend test on replicate means

CpapHeH e CpeaHnE PEnNHEILHA

Rep means normal & homogeneous

GI‘JE,EI.I-IHE peEnndal|my HOpManbHbIE 4 TOMOMeHHEIE

RDFII means not normal or not nomogenaous

Eng'_'IIIHD PENMAEALEA H2 HOPMANBHBIE W H2
MOMOreHHL e

Etep-duwn Jonckneere or Williams test

Tect [HoHsMpa unu Buneamca

Step-down Jonckheere test

TecT QxoHkkpa

Fep means normally distributed

HopmansHoe pacnpeienesse COROHM DennWEau a9

Rep means not normally distributed

He HopmansHoe pacnpamenaHae SpenHAx ICIC!‘r'IJ'!HK-EILI'.-‘I!:-:I

Variances equal

JHcnepcH pasHe

Dunnett test

Tect JadHeTTa

Yariances unaqual

[WCnepcMy He paBHsl

Variance stabilizing transform?

CTabun9aayka HIMeHEHHEIX ARCNEDCHAT

<=3 reps per conc

2 3 NOBTOQPHOCTH Ha KOHLEHTPALMIO

==4 reps per conc

£ 4 MOBTOPHOCTH Ha KOHUEHTDauMIo

Dunn Test

TecT Jaxua

Dunn or Mann-Whitney test

TecT Danda Wnu MauHa-¥uTHA

Tamhane-Dunnett test

TecT Tamaxa-JaHHeTa

Mormatizing transform?

MpecGpaiosaH kg HOpManKMIoaa il 7

Mastoed ANOWVA normal

HopmManeH bl MEpapXHHeckiA QUCNEPCHOHHEIR aHanHa

Mested ANDVA not normal

He HopaneHbiA HERApXUEEcERA OHCNepeHOHHblR
Ananda (ANOVA)

Dunneit test in nested ANOVA

TecT JaqHeTa ONA Hepaps MYECckoro OHCNepcuoHHoD
aHanKaa

Tamhane-Dunnett test on nested ANOVA

Tect TamaHa-HavHeTa gna Mepapxu4ecKoro
OKCNEPCUOMHOrD aHanyaa

Cunn Test on rep means

Tect JaqHeTa AnA CPpeaHHx DannuEag i

Ounn or Mann-Whitney test on rep means

TecT Jawseta Mnv Masdsa-Y Ut gna cpegHHx
pEnnAEaLmWi
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