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MpeaucnoBue

Llenu, ocHOBHbIE€ NPUHUMMLI M 06LUME NpaBuna NpoBeaeHUA paboT N0 MEXroCyAapCTBEHHON CTaHaap-
Tusaumm ycranosneHol FOCT 1.0 «MexrocyaapcTeeHHas cuctema craHgaptusaunu. OCHOBHbIE NOMNOXEHUSA»
n MOCT 1.2 «MexrocyaapcrBeHHasa cuctema craHgaptusaumu. CtaHaapTel MEXToCyaapCTBEHHbIE, NpaBuna
U pekoMeHAauun no MEeXrocyaapCTBEHHOW cTaHgapTusauuu. MNpasuna paspaboTku, NPUHATUSA, 0GHOBNEHUS
N OTMEHbI»

CseaeHUs 0 cTaHaapTe

1 NOAIOTOBJIEH $eaepanbHbiM GIOAKETHLIM YUpEXAEHUEM 34paBoOOXpaHeHns «Poccuiicknii peructp
NOTEHUMaNbHO ONacHbIX XMMUYECKUX UM Buonormyeckux selyects» PeaepanbHoii cnyxObl N0 Haa3opy B
chepe 3awmThl Nnpas notpebutenein u Gnarononyyus yenoseka (PEY3 «Poccuiickuii perncTp noTeHUMansHo
ONacCHbIX XMMUYECKMUX U BUonornyecknx seLiectsy PocnotpebHaasopa);

depepaneHbIiM rOCYAapCTBEHHLIM YHUTAPHBIM NpeanpuaTueM «Bcepoccuickuii  Hay4HO-uccneao-
BaTENbCKMW LEHTPp CTaHgaptu3auuu, uHdopMauum u ceptudukauum Cbipbsi, MaTepUanoB W BeELUECTBY»
(eryn «BHULICMB») Ha ocHOBe COBCTBEHHOTO NEPEBOAA HA PYCCKUI A3bIK aHIMOSA3bIYHOW BEPCUU AOKYMEH-
Ta, YKa3aHHOro B NyHKTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryNMPOBaHUIO U METPOSIOTMK

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTU3auuu, METpPonormu u ceprudukaymm
(npoTokon ot 5 HosBpst 2013 1. Ne 61-I1)

3a NpuUHATUE NPOroIocoBany:

KpaTkoe HaMMeHoBaHMWe CTpaHbl Koa cTpaHbi no MK CokpallyeHHOe HauMeHOBaHWe HaLMOHarIbHOTo opraHa
no MK (UCO 3166) 004—97 (UCO 3166) 004—97 no cTaHaapTUsauum

ApMeHus AM MuH3akoHoMuUKM Pecnybnukn ApMeHuns

Benapycb BY loccTangapt Pecny6nuku Benapycb

Kupruaus KG KblpreisctaHgapT

Mongosa MD Mongosa-CtaHgapt

Poccus RU PoccraHpapt

TapXukuctaH TJ TapxukcTaHgapT

4 Mpukaszom PenepanbHOro areHTCTBa No TEXHUHECKOMY PETYNIMPOBAHUIO U METPONOrMKU OT 22 HOAGPA
2013 . Ne 813-cT mexrocyaapcTtBeHHbln ctaHgapt FOCT 32437—2013 BBeaeH B AEWCTBUE B Ka4yeCTBe Ha-
uMoHaneHoro craHgapra Poccuiickoin ®eaepauun ¢ 1 asrycra 2014 r.

5 Hacrosiwuin ctaHpapT UAEHTUMYEH MexayHapoaHoMy aokymeHTy OECD, Test No. 452:2008 «Uccne-
JoBaHWe XpOHUYEeCcKon TokcuuHocTu» («Chronic Toxicity Studies», IDT).

HaumMeHOBaHWE HaACTOALEro CTaHAapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUS YKA3aHHOMO Mexay-
Hapo4Horo 4oKyMeHTa ansa npuseaexHun B cootsercteue ¢ NFOCT 1.5 (nogpasaen 3.6)

6 BBEAEH BMEPBbIE
7 NMEPEUSOAHUME. Anpens 2019 .
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UHpopmauusi 0 esedeHuu e Oelicmeue (npekpawierHuu delicmeus) Hacmosawe20 cmaHdéapma u u3me-
HeHuUll K HeMy Ha meppumopuu yKa3aHHbIX ebilie eocydapcme rnybnukyemcs 6 yka3amessax HayuoHarbHbIX
cmaHdapmos, u3dasaembix 8 IMuX eocydapcmeax, a makke e cemu ViHmepHem Ha calimax coomeemecmey-
oWuX HaYUOHanbHbIX 0p2aHos rno cmaHdapmusayuu.

B cniyyae nepecmompa, uaMeHeHus unu OMMeHb! Hacmosiuieeo cmaHdapma coomeemcemeyiouasn UH-
gopmayus 6ydem onybnukosaHa Ha oghuyuarnibHOM UHMepHem-calime MexeocydapcmeeHHO20 coeema no
cmarOapmu3sayuu, Mempornoauu u cepmuchukayuu e kamarnoze «MexeocydapcmeeHHbie crmaHOapmbi»

© CraHgaptuHdgopmM, opopmnenue, 2014, 2019

B Poccuiickon deaepaumun HaCTOSALWMIA CTaHAAPT HE MOXET ObiTb NOSIHOCTLIO UMK
YaCTUYHO BOCNPOU3BEAEH, TMPAXMPOBAH U PAacNPOCTPaAHEH B KayecTBe 0puumuanbLHOro
n3aaHusa 6e3 paspewweHns deaepanbHOro areHTCTBa No TEXHUYECKOMY PErynmpoBaHunio
U METPOJIOrun
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BBepeHue

Bonbluasa vyacTb uccnenoBaHUn XPOHUYECKONH TOKCUYHOCTM OCYLLECTBIISIETCS HA TPbI3yHaX, U NO3TOMY
HacToALLMIA CTaHAapT NnpeaHasHa4YeH npexae BCEero Ans MCCneaoBaHuii, OCYLIECTBNAEMbIX HA 0COBAX 3TOro
Buaa. Ecnu nposegeHune Takux uccnenosaHuini noTpebyeTcs Ha 0coBsX APYroro BUAAa, U3NoXeHHbIE NMPUHLIM-
Mbl ¥ METOAbI TAKXe MOTYT ObITb MCMONBL30BaHLI C HAAMNEXALUMMU USMEHEHMSIMU B COOTBETCTBUU C LIEMSIMU U
PYyKOBOACTBOM [2].

B uccnepoBaHUAX XPOHUYECKON TOKCUYHOCTU UCMOMB3YIOT TPU OCHOBHLIX Crocofa BBeAEHUs:: nepo-
panbHbIA, HAKOXHbLIA U UHransALMOHHbIA. BeiGop cnocoba BBeAeHUs1 3aBUCUT OT (PU3UYECKMX U XUMMUYECKUX
CBOICTB TECTMPYEMOIO BELLECTBA, a Takke OT OCHOBHOTO NyTU NOCTYNNEHUs B OpraHuamM Yenoseka. JononHu-
TenbHble CBeAeHUs Mo BbIBopy cnocoba NoCcTynneHus B OpraHuam Coaepxarcst B pykoBOACTBE [2].

B HacTosiLeM cTaHgapTe BHUMAHUE yAenseTcs HakKoXXHOMY crnocoby BBEAEHUA.

Llenu nccnenoBaHuii XpOHUYECKOM TOKCUMHOCTU, OXBATbIBAEMbIE HACTOSILLIMM CTaHAAPTOM, BKIIOHAIOT:

- onpeaeneHne onacHbIxX CBOWCTB XMMUYECKUX BeLllecTs,

- onpeaeneHne opraHoB-MULLIEHEHN;

- OnucaHue 3aBMCMMOCTU «03a—OTBETY;

- OnpeaeneHne HaMBbLICLLErO YPOBHSI BO3AEWCTBUS, NPU KOTOPOM He Habniogaetcsa BpeaHbin achdekT
(NOAEL), unu ncxo4HOW TOYKU ANA YCTAHOBIIEHUS CTATUCTUYECKU AOCTOBEPHONO HWKHEro npeaena aosbl,
KoTopas npeaonpeaensieT U3IMEHEHUA B OTBETHLIX peakuusax Ha BpeaHOe BO3AEeWCTBUE, UTO COOTBETCTBYET
EO10 (BMD);

- NPOrHO3UPOBaHME BO3AENCTBUA XPOHUUECKON TOKCUYHOCTU HA YPOBHE OpraHU3Ma YesoBeka;

- NPefoCTaBleHNE AaHHbIX AN NPOBEPKU TMNOTE3 OTHOCUTENBHO MEXaHM3Ma AENCTBUSA.
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M E XTOCY.AUPGCTIBETHHHUB W C TAHOAPT

METOZAbI UCMNbITAHUA MO BO3AEUCTBUIO XUMUYECKOW NPOOYKLIUU
HA OPFTAHU3M YEJIOBEKA

N3yyeHue XxpOHMYECKON TOKCMYHOCTU NPU HAKOXKHOM NOCTYNNEeHUU

Methods of testing the chemicals of human hazard.
Chronic dermal toxicity studies

Dara BBegeHua — 2014—08—01

1 O6bnacTb NpUMeHeHus

HacTosAwmii cTaHgapT yctaHasnuBaeT NnopsiAok NPOBeAEHUs UCCed0BaHNA XPOHUYECKON TOKCUMHOCTMN.
B oueHke 1 aHann3e TOKCUYECKUX CBOWCTB XMMUYECKOrO BELLECTBA A0 Ha4ana npoBefeHUA UCCrnefoBaHus
ucnblTaTenbHol naboparopueli AomkHa ObITb NPOaHanNU3npoBaHa BCA AOCTYyNHasA MHOpMauUuMsa nNo uccnepy-
€MOMYy BeLLeCTBY, C TEM YTOObI CPOoKyCMpOBaTh NnaH uccnegosaHusa ana 6onee ycnewHoro TecTupoBaHus
BO3MOXHOW XPOHUYECKOW TOKCUYHOCTU U MUHUMU3UPOBATbL UCMOSb30BaHNE YMBOTHLIX. [laHHbIe, KoTopbie By-
AYyT COAeilcTBOBaTb NPOBEAEHUIO UCCMNEN0BaHNSA, BKIIOYAIOT: MASHTUUKALMIO, XUMUYECKYIO CTPYKTYPY U (ou-
3MKO-XMMUYECKUE CBONCTBA UCCNEAYEMOro BELLECTBA; NoOYI0 MHOpMAaLUIO 0 MeXaHU3Me AEWCTBUS; pe3yrb-
TaTbl MOObIX in Vvitro 1 in vivo uccneaoBaHuin TOKCMYHOCTU; Npeanonaraemoe UCNonb30BaHWE U BEPOSATHOE
BO3JENCTBME HA YEMNOBEYECKUI OPraHn3Mm; AOCTYNHbIe AaHHble ucnbitTaHuii (Q)SAR M TokcUyeckue CBOMCTBA
CTPYKTYPHO POACTBEHHbIX BELLECTB; UMEIOLLMECHA TOKCUKOKUHETUYECKME AaHHbIE (OQHOKPATHAsA 4034, a TaKkke
KWHETMKaA NOBTOPHON A03bl MPW HANUYUK) U AaHHBbIE, NONYYEHHbIE U3 APYIMX UCCNEAO0BaHUI NOBTOPHOTO BO3-
AencTeus. N3yyeHne XpoHUYECKON TOKCUMHOCTM MOXET ObiTb NPOBEAEHO NOCHE NONYYEHUA NEPBOHAYANbHbIX
AaHHbIX N0 U3Y4YEHUI0 TOKCUYHOCTU NOBTOPHON A03bl B TeueHue 28 u/unu 90 axen [3],[4]. MoaTanHbIn nogxon,
K UCCrefoBaHUIO XPOHUYECKOW TOKCMYHOCTU CrieAyeT paccMarpuBaTh Kak 4acTb 00Leln OLeHKU BO3MOXKHOTO
HebnaronpusATHOro BO3AENCTBUA ONPeAeneHHOr0 XMMNYECKOro BELLECTBA Ha 340POBLE.

MccnegosaHue XpOHUYECKOW TOKCMYHOCTU NpEeAoCTaBnsier MHpopMauuio No BO3MOXHOW OMACHOCTU
ANsi 300POBbA, BEPOATHO BO3pacTaloLLei OT MOBTOPSIOLLMXCA BO3AEWCTBUIN B Te4eHne BonbLien Yactu npo-
OOMKUTENBHOCTU XM3HU rPbI3yHOB. iccneaoBaHue no3BonsieT BbiABUTL AAHHbLIE O TOKCUYECKOM BO34E€MCTBUM
BELLUecTBa, ONpeaenuTb OpraHbl-MULLIEHU U BO3MOXHOCTb A03bl KyMynauuu. Taike B xoae ero onpeaensior
HauBbLICLUMI YPOBEHb BO3AENCTBUSA, MPU KOTOPOM HEe Habniogaetca speaHbin acpdekT sozgencreua (NOAEL),
YTO MOXET ObITb UCNOMb30BaHO st YCTAHOBNEHMUS KpuTEpUA 6e30NacHOCTU BO3AENCTBUA HA OpPraH3M Yeno-
Beka. CneayeT Takke nogyepkHyTb HEOOX0AMMOCTb TLLATENLHOTO KAUHUYECKOTO HAbNIoAEHUS 3a XXKMBOTHLIMU
ANA Nony4YeHus MakCMMarnbHO BO3MOXHOIO KonuyecTea nHdopMauun.

B nposegeHun nccnegoBaHusi XPOHMYECKOW TOKCUYHOCTM HEOOBX0AUMO BCEraa NPUAEPKUBATLCA OCHO-
BOMonaralLwmx NPUHUUNOB U COODPaXKEHUN, N3NOXEHHBLIX B PYKOBOACTBE [5] N0 pacno3HaBaHUIO, OLIEHKE U
UCMOMNb30BaAHUIO KIMMHUYECKUX MPU3HAKOB, TAKUX KAK N'YMaHHOE YMEPLUBIEHUE MOAOMBITHbIX YXUBOTHBIX, UC-
nonb3yemblX B oLeHke GesonacHocTy [5].

MoapobHble npaBuna u n3ydeHne NPUHLUMNOB BbiOOpa 403bl ANA UCCIEN0BAHUIA XPOHUYECKON TOKCUY-
HOCTU W KaHLEPOreHHOCTU MOXHO HanTu B pykosogctBe O3CP no BbiGopy 403 AN UCNOMb30BaHUSI B UC-
cnefoBaHUAX Mo XPOHUYECKON TOKCUYHOCTU U KaHLeporeHHoCTU. MeTog Bbibopa OCHOBHOW 103bl 3aBUCUT OT
nepBoHavarnbsHbIX Lenei unu 3agad uccnegosarus. [pu BoIOOpe NoaxXoasLIEro YPOBHS [103bl AOIMKEH ObITh
AOCTUrHYT BanaHc Mexay puckom OTCeBa, C OAHOI CTOPOHBI, U XapaKTEPUCTUKON OTBETHbLIX PeaKLMii Ha HKU3-
Kne 003bl U UX 3HAYMMOCTb — C APYron. 3TO YpesBbl4aiHO BaXHO B Criyyae KOMOMHMPOBAHHOIO MCCNeaoBa-
HUA XPOHUYECKOWN TOKCUYHOCTU U KAHLIEPOrEHHOCTH.

U3pnaHue ocpuumnanbHoe
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MpoBeaeHne KOMBUHUPOBAHHOTO UCCNEAOBAHWUA XPOHUYECKOH TOKCUMHOCTM U KaHLIEPOTeHHOCTU Tpe-
OyeT GonbLUEro aHanusa B CPABHEHUU C UCCNEAOBAHUAMU XPOHUYECKOH TOKCUYHOCTU M KAHLEPOTEHHOCTH,
NpPoBOAMMBLIMU pasgenbHo. CriegyeT BHUMATENbHO OTHECTUCH K MPUHLMNAM BbiBopa npu NpoBeAeHUn KOM-
OUHMPOBAHHOTO UCCNEA0BAHNUS XPOHUYECKON TOKCUYHOCTM 1 KaHLEePOreHHOCTU. PasaenbHble UCCneaoBaHus
MOTYT SIBMSATLCA HEOOXOAUMBIMM MO ONPEAENEeHHbIM HOPMAaTUBHbLIM TPeGOBAHUAM.

2 TepMUHbI 1 onpeneneHus

B HacToOsILLIEM CTaHAapTe NPUMEHEHbI Cneaytoume TEPMUHbI C COOTBETCTBYIOLLMMM ONpeaeneHUsIMu:

2.1 posa: (dose) KonmyectBO HAHOCUMOro TECTMPYEMOTO BeLLecTBa. [lo3a BblpaXkaeTcs unu no mMacce
(r, Mr), UM MaccoW TECTUPYEMOro BELLECTBA HA €AUHULY MACCbl TENa XMUBOTHOTO (MI/K).

2.2 posupoBka (Dosage): OCHOBHOE NOHATUE, BKIIOYAIOLLEE 103y, YACTOTY U NPOAOIKUTENBHOCTbL BBE-
AeHus.

2.3 ypoBeHb BO3OEWCTBUA, NMPU KOTOPOM He Habmopaetcsa BpeaHbin 3¢ dgekrt (NOAEL):
(Identification of a no-observed-adverse-effect level) HauBbiCLLUMI ypOBEHbL A03bI, MPU KOTOPOK He Habnioaaer-
€A BpeaHoro adpdpekTa, cBA3aHHOTO C BO3AENCTBUEM.

3 MpuHUMN MeToAa UCMbITAHUSA

Vccnegyemoe BeLLecTBO BBOAAT €XEAHEBHO NMOPLMSIMU HECKOIBLKMM TpYMnamM noAonbITHLIX XXMBOTHBIX
B TEYEHME 12 MECALEB, XOTA MOXHO TaKke u3bparb bonee ANUTENbHLIA UM KOPOTKMIA Nepuoa. SToT nepuoa
Obl1n BbIOPaH B CBA3M C TEM, YTO OH JOCTATOYEH ANSA TOro, YToObI CTanu o4eBUAHbI NMioGble NPOABREHUS KyMmy-
NATUBHOW TOKCUYHOCTH, HE CMELLMBAACH NPU 3TOM C NPOSIBNIEHNAMM BO3PACTHLIX U3MEHEHUN. OTKNOHEHUE OT
NPOAOIMKMTENbHOCTW BO3AENCTBUA B 12 MecALeB AOMKHO ObiTb 000CHOBaHO, 0COBEHHO B Cny4ae cokpaule-
Husa cpoka. TecTupyemoe BeLLEeCTBO HAHOCUTCA Ha KOXy. [naH uccneqoBaHusi MOXKET TaKXKe BKMKOYATb OQHO
UM HECKOIBKO MPOMEXKYTOYHbIX YMEPLLBIEHWUI, HaNPUMEP, K TPEM U LLIECTU MecsiLam. [nsa 3Toro Heobxoau-
MO A00aBUTb AOMOSHUTESIbHbIE FPYNTbl XXUBOTHbIX. YKMBOTHbIE, KOTOPbIE YMEPIU UnKn GbinNu yMEPLUBNEHbI B
XoAe TeCTUPOBAaHUS, NOABEPraloTCst ayToncuu. Mo OKOHYaHUU UCCNEA0BAHUS BbDKMBLUMX XXUBOTHBIX YMEPLL-
BIAOT U TAKKE NPOBOAAT ayTONCHUIO.

4 OnucaHue metoga

4.1 )KuBoTHbIe

4.1.1 Moo60op BUOOB XUBOTHLIX

Hacrosiwmin ctaHgapTt oxsaTbiBaeT rmaBHbIM 06pa3oM OLEHKY M aHann3 XPOHUYECKON TOKCUMHOCTU Ha
rPbI3yHaX, X0Tsi N0g06HbIE MCCNeaoBaHNUA HA HErpbI3yHaX MOTyT MOHAA00BUTLCS NO onpeaerieHHbIM HOpMaTUB-
HbIM TpeGoBaHuaM. BbiGop BUAA XMBOTHbIX AOMKeH BbiTk 060cHOBaH. MnaH W npoBeAeHUe UccnefoBaHus
XPOHWUYECKOW TOKCUYHOCTU Ha BUAX HErPbI3YHOB, KOr4a 3TO HEOOXOAMMO, AOMKHbI ObITb OCHOBaHbLI HA NPUH-
uunax, cogepXalmxcs B HacToswemM craHgapre. flononHutensHas uHdopMauus no BbLIGOpy Buaa M poaa
3KCMepUMEHTanbHbIX XXMBOTHbIX COAEPXKUTCA B PYKOBOACTBE [2].

MpeanoyTUTENbHLIM BUAOM [PLI3YHOB SIBMASIKOTCA KPbICbI, XOTS MOTYT ObiTb MCMOMb30BaHbl U ApYyrue
BMAbI, HANPUMEP MbIWU. KpbiCbl ¥ MbilM Obinn BbIOPaHbl B KAYECTBE IKCMEPUMEHTAarNbHLIX MOZENEN 3a UX
CpPaBHUTENIbHO KOPOTKYIO MPOAOIMKUTENBHOCTD XU3HU, LLMPOKOE MPUMEHEHME B (papmMakonormyeckmx m Tok-
CUKOSOMMYeCKMX UCCNEeaoBaHNUAX, UX BOCNPUMMYUBOCTb K MHAYKUMU HOBOOOPA30BaHUI U AOCTYNHOCTb STUX
XOpOLUO U3YYEHHbIX BUAOB. Bcneacreme aTUX Ka4ecTB uMeeTca OonbLuoe KONMMYeCcTBO MHGopmauum o6 ux
ncuxonorun u natonorun. Cneayer MCNonb30BaTb MOMOAbIX, 340POBbIX, B3POCHbIX XXUBOTHbIX NAaB0paTOPHbIX
BMAOB. ViccneaoBaHWe XPOHUYECKOK TOKCUMHOCTU CrneayeT NPOBOANTL HA XKUBOTHLIX TOTO XK€ POAa W TOTO Xe
MPOUCXOXAEHUS, YTO U XXUBOTHbIE, UCMONb30BABLUMECH B NPEABAPUTENbHbLIX TOKCUKONOMMYECKUX UCcneaosa-
HMAX HEOOMBLLON NPOAOIKUTENBHOCTU. YKeHckne 0cobu AOMKHbI ObiTb HEPOXABLLMMU U HEBEPEMEHHBIMMU.

4.1.2 CogepxaHue n KOpMneHue

HMBOTHbIE MOTYT HaxX0AUTLCA OTAENbLHO UNKU COAEMKATLCA B KMNEeTkax HeGonbLUMMK Fpynnamu OgHO-
ro nona. OTAensHoe NPoXXMBaHWe crneayeT NPUMEHATb, TONbKO €Cnu 3T0 Hay4HO 060CHOBaHO. KneTkn Hapo
pasmeLiatb Takum 06pasom, YToObl CBECTU K MUHUMYMY BO3MOXXHOE BIIUSIHUE UX MECTOMONOXEHUSA. Temne-
paTypa B NMOMELLEHUU C IKCMEPUMEHTANbHLIMU XUBOTHBIMK JOIMKHA ObITh (22+3)°C. OTHOCMTENbHAS BRaX-
HOCTb JOMXHA ObITb Kak MUHUMYM 30 % U He JofDkHa npeBbiwath 70 % (eCnu TONbKO He NpoBoasT yBopkKy
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MOMELLIeHUs), ONTUMarnbHas BNaXHOCTb — 50 % — 60 %. OcBeLleHne AOMKHO ObiTb UCKYCCTBEHHBLIM C NO-
cnepoBaTenbHOCTLIO 12 yacoB — cBeT, 12 4yacoB — TemHoTa. [Ansa KOpMneHnsa MoryT ObiTb UCNONbL30BAaHDI
06bl4YHbIe NabopaTopHble AUETbI C HEOTPAHUYEHHBIM KOIMYECTBOM NUTLEBOW BOAbI. [lUETa A0MKHA OTBEYaTb
BCEM NOTPEGHOCTAM B MUTAHUW TECTUPYEMOro Buaa. CoaepxKaHue 3arpAsHAIOLUX BELECTB, KOTOPbIE MOTYT
NOBMNUATL Ha pesynbrarTbl UCcrnesoBaHus (0OCTaTKM NECTULMAOB, CTOMKUE OpraHuYeckue 3arpasHutenu, puTo-
SCTPOTEHbI, TSXENble MeTansbl U MUKOTOKCUHBI), AOSMKHbI ObITb N0 BO3MOXXHOCTU MUHUMU3MPOBAHLI. AHANU-
TUYECKMEe JaHHbIE N0 MUTaHWUIO U YPOBHIO 3arpAsHAIOWMX BELLECTB B NULLE cneayet cobupartb nepuognuvecku,
KaKk MMHMMYM B Hayarne uccrneioBaHus U KOraa MEeHAETCA UCMoNb3yeMan napTus, U ux cneayet Bknovath B
3aKnounTenbHbIi OTYET. JOrmKHbI TaKke NPeaoCTaBnATLCA aHANUTUYECKUe AaHHbIE NO NUTLEBOW BOAE, UC-
NonbL3yeMon B UCCNEAOBaHUMN.

4.1.3 MoAaroToBKa XXUBOTHbIX

CneayeT Ucnonb3oBaTb 340POBbLIX XXMBOTHBIX, KOTOPbLIE MNPOLUMK aKKNUMMAaTU3aLUUIO B NAabOPaTOPHbIX yC-
NOBUAX KaK MUHUMYM B TEYEHWE CeMU AHEN U HAA KOTOPbLIMU NPEXAE HE CTAaBUNMUCHL IKCNEPUMEHTDLI. B cnyyae
C rpbi3yHamu BBeJEHWE 403 CrneayeT HAaYMHaTb Kak MOXHO paHbLUe, NOCIe OTy4EHUS OT MaTepu U akknuMa-
TU3aLmu, XenarerbHO A0 TOro, KakK >XMBOTHbIM UCNOMHUTCA BOCEMb HEAENb. TECTUPYEMbIE XUBOTHbIE AOMKHbI
ObITb ONMCaHbLI MO POAY, BUAY, NPOUCXOXAEHUIO, MOy, Macce u Bo3pacTy. B Hauane nccneaoBaHus pasHuuya B
Macce NoAOMbITHLIX XXMBOTHbIX AOIMKHA ObITb MUHUMANbHA U HE NpeBbILAaTh + 20 % cpeaHel MacChbl BCEX Xu-
BOTHbIX, 381€MICTBOBAHHbIX B UCCNEA0BaHNUN, OTAENBHO Kaxaoro nona. >KMBOTHbIE A0MmMKHbI ObiTb CNyYanHbIM
obpasoM pacnpefeneHbl Ha KOHTPOMbHYIO U TECTOBYIO rpynnbl. Mocne pacnpeaeneHusl 3aMeTHON PasHUUbI B
cpeaHeli macce Mexay rpynnaMu Kaxaoro nona 6biTb He 4omxHO. Ecnu ke oHa umeeTcs1, cnegyeT no BO3MOX-
HOCTU NOBTOPUTL pacnpegeneHme. Kaxaoe >XMBOTHOE A0SMKHO ObITb MOMEYEHO MHAUBUAYANbHLIM MAEHTU K-
KauMOHHbIM HOMEPOM, U STOT HOMEp CrneayeT HAHeCTU Ha NePMAHEHTHOW OCHOBE, C MOMOLLLIO TaTyMPOBKM,
BXXMBJIEHMA MUKPOUMNA UMK 4PYTMM NOAXOASALWMM CNOCOGOM.

MpnbnuanTensHO 3a 24 4 4O HaYana UCCneaoBaHUA WEPCTKa A0MmkHa ObiTh yaaneHa (BbLICTPUXKEHA UNK
BbIOpKTA) CO CMUHHOM YacTK Tena >XUBOTHOTO. pu CTpuxke unu 6puTbe HEOBX0AUMO ObiTh OCTOPOXXHLIMU,
YTOObI HE MOBPEAUTb KOXY XXMBOTHOMO, — 3TO MOXET NOBAWATbL HA NPOLECC BcachbiBaeMoCTU. He MeHbLue
10 % NOBEpXHOCTM Tena AOMHKHO ObITb OUULLEHO ANA HAHECEHUs1 NCCNeNYEeMOro BELLIECTBA.

4.2 OCHOBHOE UCNbITaHHe

4.2.1 Konn4ecTBO U NOS XUBOTHbIX

CniegyeT Mcnonb3oBaTb XMBOTHLIX 0O0MX MOSIOB U TAKOE UX KONMYECTBO, YTOOLI NO OKOHYaHMKU Uccne-
JOBaHMA B KQXKZOW rpynne ocraBanock AOCTATOMHOE MX KOMMYECTBO ANsi OMONOrMYEeCKoro n CTaTuCTUMECKoro
aHanu3os. Kak npaBuno, rpbi3yHOB KaK MUHUMYM 20 >XMBOTHbIX, @ HETPbI3YHOB KaK MUHUMYM MO 4 XXMBOTHLIX B
Ka)ka,0M rpynne KaXkgoro nomna Ans KaXkaoro ypoBHA A03bl. B uccnenosanusx, rae 3agenctsoBaHbl MbiLuK, MO-
YKET BO3HUKHYTb HEOOXOAMMOCTb B AOMOSTHUTENbLHBIX XXKMBOTHBLIX B KAXXAO0W rpynne Ana npoBeAeHUs BCEX He-
00X0AMMbIX rEMaTONOrMYECKMX aHann3oB. B 3aBUCUMOCTY OT LENM UCCNEAOBAHUA MOXHO YBENUYUTbL CTaTU-
CTMYECKYIO 3HAYMMOCTb OCHOBHbIX NOKa3aTenem, pacnpeaenus HePaBHOMEPHO XXMBOTHbIX MO YPOBHAM A03bl.

4.2.2 Pe3epB OnA NPOMEXYTOYHbIX YMEPLBNEeHUI, BCOMOorartesibHble rpynnbl U UHAUKATOPHble
XKUBOTHbIE

Mpu uccnegoBaHUM MOXHO cAenarb pe3epB AN NPOMEXYTOYHbIX YMEPLUBEHUIA, HAaNpUMep B LIECTb
MECSILIEB, ANA NONYYEHMSA AAHHBLIX O Pa3BUTUN TOKCUYECKMX U3MEHEHUIN U JAHHBIX O MEXAHWU3MEe BO3AENCTBUS,
€Cnu 310 Hay4yHO 0B0CHOBaHO. TaKkkKe MOXHO 3a€WCTBOBATbL BCMOMOraTenbHbIE FPYNnbl ANsi OTCAEXUBAHUA
06paTI/IMOCTI/I NOBObLIX TOKCUYECKNX V|3|\/|e|-|e|-wu7|, BbI3BAHHbIX XMMUYE€CKMMU BELLECTBAMU NPU uccneaosaHuu.
Kak npaBuno, nx pacnpeaensior Ha rpynny ¢ CambiM BbICOKMM YPOBHEM 103bl M KOHTPONbHYIO rpynny. Ecnu
3annaHMpoBaHO NPOMEXYTOMHOE YMEPLLBIIEHME, KONMUYECTBO XXMBOTHbBIX, BKIMIOYEHHbIX B NaH UCCNEAOBAHUS,
[JOIDKHO ObITb YBEMUYEHO HA YMCIIO KUBOTHBIX, KOTOPLIX MIAHUPYETCH YMEPTBUTL A0 3aBepLUeHUs uccneao-
BaHWSA. STUM XMBOTHbIM CrieyeT NPOBECTU Takoe e obcnegoBaHue (BKMioYas maccy Tena, notpebnexue
BOAbI U MULLMW, reMaTONorMYEeCKne 1 KNMHMYeckme BMoXMMnYecKkue nokasarenu, BoisiBNEeHWe NaTtonorui), Kak u
YKMBOTHbIM B CTaZuu XPOHUYECKON TOKCMYHOCTU OCHOBHOIO uccneaoBaHus. MoXHO Takke caenatb peseps (B
rpynnax NPOMeXXyTO4HOr0 yMepLUBIEeHUA) ANS U3MEPEHUIN, OTPAHNYEHHBIX 0COObIMM, KNIOYEBLIMU NOKa3aTe-
NAMU, TAKUMU KaK HEMPOTOKCUYHOCTb UM UMMYHOTOKCUYHOCTb.

4.2.3 Npynnbl 403 U AO3UPOBKA

CrnegyeT uCnonb3oBaTb Kak MMHMMYM TPW YPOBHS 403 M napannefbHbii KOHTPOSb, 32 UCKNIOYEHNEM
TeX CryyaeB, KOrga npoBOAAT UCCNeaoBaHWE C MAaKCUManbHO BO3MOKHOW A030W. Yalle Bcero npu eoibope
YPOBHEN J03 OCHOBLIBAKOTCA HA pe3ynbTartax KPpaTKOCPOUHbIX MCCREeA0BaHNI MOBTOPHOM A03bl UMM UCCNeao-
BaHUsIX MO OOHapy»XeHuto guanasoHa 03. Heobxoagumo npuHMMaTh BO BHMMAHMUE NiOOble CyLuecTeytolme
TOKCUKONOTMYECKUE U TOKCUKOKMHETUYECKUE AaHHbIE MO TECTUPYEMOMY UIU POACTBEHHBLIM €MY BELLECTBAM.
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Ecnu Her orpaHnyeHnii no u3nKo-XMMUYECKON Npupoae unu 6uonornieckoMmy BO3AEWCTBUIO UCCHe-
Ayemoro BeLLecTBa, A0mkHa ObiTb BbiIOpaHa camas BbICOKast 103a Ans onpeeneHnst OCHOBHbIX OPraHOB-MU-
LeHen M TOKCUYHbIX 3dhdpekToB Bo3aencTeusa. OaHako crneayer usberarb CTpagaHui, TSHKENOW TOKCUYHOCTH,
6oneit unu cmeptu. Camblil BbICOKUI YPOBEHD [103bl CeAYyeT BbIOpaTh A Nony4YyeHusi NPU3HakoB UHTOKCUKA-
Uuu; HanpUmep, 0 TOKCUYHOCTU CBUAETENLCTBYIOT U3MEHEHUS YPOBHSA CbIBOPOTOYHOTO (PEPMEHTA UNU HEBO3-
MOXHOCTb HabpaTtb maccy (npumepHo 10 %).

OnHako B 3aBMCUMMOCTU OT LIENe uccneaoBaHua MoOXeT ObiTb BoiOpaHa BEpXHASA 403a HUXE, YeM [103a,
noaTBEPXKAAKOLLAA HaNUYUe TOKCUMHOCTHU, HaNnpUMeEpP €CNu A03a Bbi3biBAaeT N0OOUYHOE AENCTBUE, KOTOPOE TEM
He meHee cnabo oTpaXkaeTcsl Ha NPOAOIMKUTENBHOCTM XXM3HU MU Macce Tena.

PasHuua mexay ypoBHSIMM 03 A0IpKHA ObITb HanpaBneHa Ha onpeaeneHue 3aBUCUMOCTU «403a—OTBET»
M YCTaHOBNEHWE HAUBLICLLErO YPOBHS A403bl, NPU KOTOPOM He HabmoaaeTcs BpeaHbii achdekT BO3AEnCTBuUSA
(NOAEL) unu apyrux npeanonaraembix pesynsratos uccnegosanus, Hanpumep BMD (Benchmark Dose) (Uc-
XOAHOW A03bl) NPU CAMOM HU3KOM YPOBHE [103bl. YCMOBUSI, KOTOPbIE AOIDKHbI ObITb NPUHATLI BO BHUMaHUE
npu yCTaHOBAEHUW HWKHUX 403, BKIOYAIOT: Npeanonaraemblil HaknoH KPUBOWM 3aBUCUMOCTU «[103a—OTBETY,
[03bl, NPU KOTOPLIX MOTYT MPOUCXOAUTL BaXKHLIE W3MEHEHUsI B MeTabonuame, unu Bua TOKCUYECKOTO AeK-
CTBUSA, KOraa NnpeanonaraeTcs NOPoroBas BENMUYMHA MU UCXOAHAsA TOYKA AN IKCTPANONAUMU HU3KOIN A03bl.

M3bpaHHasn pasHuLa B ypOBHE 103 3aBUCUT OT NapaMeTpoB TECTUPYEMOTO BELLECTBA U HE MOXET ObITb
nponucaHa B Hactoswwem craHaapre. Ho AmanasoH 2—4 Hepeako ONTUMAarieH AN yCTaHOBIIEHUA CHUKEHUA
ypoBHeWN 403, a NPU UCNONb30BAHUM OYEHb OOMbLUMX UHTEPBANoB (HanpuMmep, AManas3oH npumepHo 6—10)
Mexay A03UpPOoBKaMU NPeANnoYTUTENbLHO A0DaBNeHne YeTBEPTON TeCTMpyeMoii rpynnel. [Mpu BLIGOpe A03bI U
pasHuLUbl B YPOBHAX 403 CrieayeT UCNONb30BaTh PYKOBOACTBO [2], HO B Lienom cneayet usberate UCNOMbL30Ba-
HWA gnanasoHa sbiwe 10, a ero npuMeHeHue J0MKHO ObiTb 060CHOBAHO.

Mpu BEIGOPE A03bI ANSA NPOBEAEHUA UCCIIEA0BaHUIN XPOHUYECKOW TOKCUMHOCTU U KAHLIEPOr€HHOCTU He-
06X04MMO Y4eCTb:

- 3HAHUA UMW NPEeANONOXEHUSI O HENMHEWHOCTSIX MU TOUKaXxX u3rnba B 3aBUCUMOCTU «403a—OTBETY;

- hapMaKOKMHETMKY 1 YPOBHU 03, KOraa meTabonuueckas MHAYKUUSA, HACbILEHNe UMM HENUHEWHOCTb
Mexay BHELUHUMW U BHYTPEHHUMMU A03aMU MPOUCXOAAT UIU HE NPOUCXOAST;

- NPUIHAKN NOPAKEHUSA, BIIMSIHUS UITK NOKA3aTenu BO3AENCTBUA HA OCHOBHbIE BUONormyeckne NpoLeccsl;

- OCHOBHbIE (MMM Npeanonaraemele) NPosIBNEHUsI MexaHn3Ma AeiCTBUA, Takne Kak 403bl, NPy BBEAEHUN
KOTOPbIX HAYMHAET YBENUYUBATLCA LUTOTOKCUMHOCTb, HAPYLLIAETCA FOPMOHANbHLIN YPOBEHb, NOAaBMSETCA r0-
MEeOCTaTU4eCKU MEXaHU3M U T.4.;

- UHTepBarbl KPUBON «403a—ad)hekT», rae HeobxoammMa YpesBbliManHO HaaeXxXHas oueHKa, Hanpumep B
npeaenax oxugaemblx BMD nnu npegnonaraeMbiX NOPOroBbIX BEMUYUH;

- YPOBHUW aHanusa npeanonaraemoro BO3aenNCTBMSA HA OPraHU3M YernoBeka.

KoHTponbHas rpynna He AOMMKHA monyyarb uccneayeMoe BellecTtBo. C XKMBOTHBIMU M3 KOHTPOMBLHON
rpynnel cnegyet o6palyartbCs Tak xe, kak U ¢ TeCTupyemMbiMu rpynnamu. Ecnm ncnonb3yeTtcs cpeaa, KOHTPOSib-
Has rpynna JorkHa nony4artb e B MakCumasnbHOM 06beme OT UCMONb3YEMOro B J03UPOBOYHLIX rpynnax.

4.3 NogrotoBka 003, HAHECEHMe Uccneayemoro BellecTea

Mcenegyemoe BeLLECTBO HAHOCAT Ha KOXy. ECnu ucnbITbiBalOT TBEPAOE BELLECTBO, KOTOPOE MOXHO U3-
MernbYUTh, €ro Haf0 USMEenbYUTbL U 3aTeM Pas3BeCTU BOAON UNU NpU HEOBXOAUMOCTM NOAXOAALLUM pa3baBuTe-
nem, 4To6bl 06ecneynTb nyYLee NPOHMKHOBEHUE Yepe3 KOXKY XUBOTHOTO. Mpu ucnonb3oBaHum pasbasutens
HeoBX04MMO Yy4eCTb €ro BNMAHWE NPW BO3AECTBUI UCCIeyeMOoro BELLEeCTBa Ha KoxXy. XKugkue Tectupyemole
BELLECTBA, Kak NpaBuno, He pa3basnsior.

Heo6xoaumo yaensaTe BHUMaHME CreayoLwmM XapakTepUCTUKam cpesibl Ui Apyrux BCNoMoraTensHbIX
BELLECTB B 3aBUCUMOCTH OT KOHKPETHOrO cryyas: BNuMaHWUIO Ha abcopbumio, pacnpegeneHuo, metabonusmy
UK HAKOMMEHUIO UCCMNeayeMoro BEeLLeCTBa; BIMAHMIO HA XMMUYECKue CBOMCTBA UCCNEeAYeMOro BELLECTBa, KO-
TOpPbIe MOTYT MOBbLICUTL €r0 TOKCUYECKNE CBOWCTBA; BMUSAHUIO HA NOTPEONEHUe NULLM Unu BOAbI unu o6ycnos-
NeHHOoe NUTaHWeM COCTOSIHUE XMBOTHbIX. PekoMeHayeTcs, rae BO3MOXKHO, UCNONb30BaTh B MEPBYIO 04epelb
BOJHbLIE PaCTBOPLI/CYCMEH3NU, 3aTemM paccMarTpuBaTb pPacTBOP 9MyNbCUWM B Macne (HanpuMmep, KyKypy3HOe
Macrno) u 3aTem UCKaTb BO3MOXHOE peLleHue B ApYrux cpeaax. Ansa cpesd, OTNUYHbIX OT BOAbI, JOJHKHbI ObITb
M3BECTHbI UX TOKCUYECKME CBOWCTBA. CneayeT onpeaensTb yCTOWYUBOCTb MCCIIEAYEMOrO BELLECTBA K YCro-
BUAM BBEAEHUS.

Mpu HaKOXXHOM BBEAEHMWU XXUBOTHBLIE MONYYaIOT 403y UCCMEAYEMOro BELLECTBA €XeAHEBHO (CeMb AHE
B HeZen), Kak npaBsuno, B Te4eHne ogHoro roaa. Jliobow apyrov pexxum Ao03bl, HaNnpUMep NATb AHEN B He-
aento, JomkeH 6biTb 060CHOBAH.
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Kak npaBuno, ogHa 103a HAaHOCUTCS pa3 B AeHb. He cneayet HaHOCUTL Uccneayemoe BEeLWeCTBO, O KO-
TOPOM 3aBE0MO M3BECTHO, YTO OHO BbI3OBET CUIIbHYIO 601b U TsHKENble HapYLLEHUS B CUIY CBOUX pasbeaalo-
LMX (KOPPO3MOHHbBIX) MU Pa3apaXKaoOLLMX CBOUCTB. VX HeoOXxoaumo pa3baBnaTb, YTOObI M30EXaTb TSHKENbIX
nokasnbHbIX nopaxeHuii. LLienoyHoi 6anaHc pacTBOpoOB, coaepXaLumx 403y, Kak NPaBuno, NeXxuT B UHTEpBane
ot 4 0o 9 pH.

4.4 MNpoaonxuterbHOCTb UccnefoBaHuA

HecmoTps Ha TO, UTO HACTOSALLMI CTaHAAPT yCTaHaBNMBaeT 12-MeCa4vHoe uccneaoBaHue XpoOHUYECKON
TOKCUYHOCTU, NNaH UCCNeaoBaHUsi AONYCKaET, YTO MOXET BbITb NpUMEHEH kak Bonee kopoTkuii (Hanpumep, 6
unu 9 mecsiues), Tak u bonee AnuHHLIM (Hanpumep, 18 unu 24 mecAua) nepuog UCcneaoBaHuin, B 3aBUCUMO-
CTU OT Lieneii u 3aaa4 skcnepumeHTa. OTKNOHEHUSA OT NPOAOIMKUTENBHOCTU BO3AENCTBUSA B 12 MECALIEB A0OMK-
Hbl ObITb 0OOCHOBaHbLI, 0CODEHHO B Criyyae COKpalLeHus CPOKOB. BcnomoratenbHble rpynnbl, BKAKOYEHHbIE
Ansa HabnioaeHus 3a 06pPaTUMOCTBIO NMIOOLIX TOKCUYECKUX U3MEHEHWUI, BbI3BAHHBIX XMMUYECKUM BELLECTBOM,
cneayet aepxarb 6e3 103MPOBOK HE MEHee YeThIpex Heaernb, HO He Bonee ogHON TpeTu OT obwiero nepuoaa
uccreaoBaHus Nocrne npexkpaLLeH1s BO34eiCTBUSA.

4.5 HaonropeHun

Bce xuMBOTHbIE A0MKHBI ObITh MCCNEA0BaHbI HA NpeaMeT 60E3HEHHOCTN UMW CMEPTU U HA HanNMYKe 0CobbIX
TOKCMKOSOTUYECKMUX 3HAYUMbIX NPU3HAKOB, B 4YaCTHOCTU HEMPOMDYHKLUMOHANbLHBLIX U HENPONOBEAEHYECKUX, OObIMHO
B Hayarne u B KOHLUE KaK40ro AHs. JononHUTENbHO XMBOTHBIX CNEAYET NPOBEpPATb KAk MUHUMYM OAMH pas3s B Bbl-
XOfHbl€ U Npa3HuyHbIe AHK. Obuiee KnHuYeckoe HabnoaeHue HeoGx0aAMMO OCYLLIECTBRATL Kak MUHUMYM OAWH
pas B Ai€Hb, NPEANOYTUTENBHO B OAHO U TO e BpeMs, NPUHMMAas BO BHUMaHUE Nepuoa Makcumyma npeanonarae-
MOro BO3aencTausa A03bl. KnuHnueckoe CoCTOsiHWE XUBOTHLIX CreayeT (hukcMpoBaThb.

MoapobHoe knuHuyeckoe HabnoaeHne AoMKHO ObiTb NPOBEAEHO KaK MUHUMYM OAWH pa3 Ao Havana
BO34ENCTBUA (YUUTbIBasA NpeaMET UCCNEA0BaHUA), K KOHLY NEPBOI HeAenu UccneaoBaHna U BNOCNEACTBUM
exemMecsivHo. MpoTokon HabnoaeHui A0MmKeH ObITb COrMAacoBaH Tak, 4ToObl 06ecnevYnTb MUHUMASBbHYIO pas-
HULY MexXay OTAeNbHbIMM HabniogarenamMm U He3aBMCUMOCTb OT TECTOBOM rpynnbl. STU 0BCNeaoBaHUA He-
06x04MMO AenaTb BHE KNETKU, Kakabl pa3 B O4AHOM MeCTe, B OAHO U TO e BpeMaA. Ux cneayer TwarensHo
PUKCMPOBATD, XXENaTENbHO UCMOMNb3Ya CUCTEMY KONMUMYECTBEHHbIX NMOKa3arernei, YETKO OrOBOPEHHYIO UCTbITA-
TenbHoi nabopatopueit. Heobxoaumo cneauTs 3a Tem, YTobbl BAPbMPOBAHUE B YCIOBUSX HabnoaeHus obino
MUHUMAarbHbIM. OTMEYEHHbIE NPU3HAKM JOIDKHbI BKITHOYATb HE TONLKO M3MEHEHUS KOXU, LUEePCTH, rnas, crnu-
3UCTbIX 060n0YeK, BOSHUKHOBEHUE CEKpeLUW U IKCKPELMU U aBTOHOMHOW akTUBHOCTM (Hanpumep, Cne3ooT-
JerneHune, Nunospekyusa, pasMep 3padka, aHomarnbsHbIin cnocob AbixaHus). M3MeHeHusa B noxoake, NOSOXKEHUU
Tena, peakumm Ha NPUKOCHOBEHWUE, KaK U HaNMune KNOHNMYECKUX UM TOHUYECKUX ABMKEHUN, B CTEpeoTMnax
(Hanpumep, Ype3MepHoOe YMbIBAHUE, OQHOOOPA3HBIE ABUXEHMSA NO KPYry) UM aHOManusix noseaeHus (Hanpu-
Mep, YNEeHOBPEeAUTENbCTBO, XOKAEHME 3a40M Hanepea) Takke He0OX0AMMO PErncTpupoBaThb.

OdTanbMonorMyeckuin OCMOTP C MCNOMb30BaHUEM OPTANIBMOCKONA UIM APYrOro NOAXOASLLEr0 MHCTPY-
MEeHTa crneiyeT NPOBOAUTL BCEM >XMBOTHbLIM 10 NEPBOr0 BBEAEHUA UCCneayemMoro BewecTsa. 10 OKOHYaHuu
UCCNeAOBaHMA 3TOT OCMOTP XKenarTensHO NPOBECTU BCEM >KUBOTHBIM, HO, KAK MUHUMYM, TPynne ¢ BbICOKON
0301 U KOHTPONbHOW rpynne. Ecnu obHapyXeHbl 3MEHEHUs1, UMetoLLe OTHOLLEHUE K Tepanuu, CrneayeT oc-
MOTPETb BCEX XXMBOTHbLIX. ECNU CTPYKTYPHbIN aHanu3 unu gpyrue agaHHele roBopat 06 oranbMonorniecKkon
TOKCMYHOCTM, TOrAa YacToTta opTanbMONOrMYecknx OCMOTPOB AOMKHA ObITb YBENUYEHa.

Onsg XMMUYECKUX BELLECTB, ANS KOTOPbIX NPEABAPUTENbHbLIE UCCNEAO0BAHUS HA TOKCUYHOCTb C NMOBTOP-
HbIM MPUEMOM A03bl B Te4eHne 28 n/unu 90 AHEN nokasanu noTeHuuanbHy0 BO3MOXHOCTb OKa3blBaThk HENPO-
TOKCUYECKOE BO3AENCTBUE, CEHCOPHYHO XUMUYECKYIO aKTUBHOCTL K Pa3apaXkUTENAM PasnM4Horo Tuna (Hanpu-
Mep, CNyxoBbl€, BU3yarbHble U NPONPUOLIENTUBHBIE PA3ApaXkMTEnNN), OLIEHKY CUMbl 3axBaTa U ABUraTenbHON
aKTMBHOCTU MOXHO MPOBOAUTL MO BLIOOPY A0 Hayana uccrneioBaHus U 3aTemM B TPU, LUECTb, AEBATbL U ABEHAA-
uartb Mecaues. OfHaKo MOXHO MCNONb30BaTh U ApYyrue, He NPUBEAEHHbIE B CIMCKE NpoLeaypsl.

Onsg xumMn4eckux BELLECTB, rAe NPEABAPUTENBHbLIE UCCNELOBAHMA HA TOKCUYHOCTL C NMOBTOPHBLIM MpU-
emMOM A03bl Yepe3 28 u/mnu 90 AHen nokasanu NOTEHLMAanbHYI0 BO3MOXHOCTbL OKasbiBaTb WMMYHOTOKCU-
Yeckoe BO3AENCTBUE, AarNbHENLIME UCCNefOBaHNsA 3TOr0 pesynbrata MOTYT MO XENaHWI0 NPOBOAMTLCS A0
12 mecsaues.

4.5.1 Macca rtena, notpe6rneHue nuuwu/Boabl U NUTATESNIbHOCTL NMULLKX

Bce »MBOTHbIE AOMKHbLI B3BELLMBATLCA B HAa4ane uccneaoBaHus, Kak MMHUMYM pa3 B HEAEnto nepsble
13 Heaernb U, KaK MUHUMYM, EXXEMECSHHO B JanbHenwem. MiamepeHusa notpebneHnst NULmM u nuTaTenbHOCTH
nULIM crnegjyeTt NPOBOAUTbL €XeHeaenbHO nepsble 13 Heaenb U, KaKk MUHUMYM, EXXeMECHYHO B AanbHeiLem.
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Heobxoanmo Takke yuuTsiBaTh NOTPeOneHne BoAbI ANS UCCNEA0BAHUIA, B KOTOPbIX aKTUBHOCTb NOTPebneHus
BOAbl M3MeHseTcA. M3amepeHusa noTpebneHnsa Boabl criedyeT NpoBOAUTbL eXeHeaenbHO nepsble 13 Heaenb u,
KaK MUHUMYM, eXeMeCAYHO B AalibHeNLLeM, KOoraa BeLecTBO BBOAAT YEPE3 NMUTLEBYIO BOAY.

4.5.2 l'emaTonorns v KNMHU4YeECKaa oMoxummus

B nccneaoBsaHuUAX, B KOTOPbLIX NCNONb3YIOT TPbI3YHOB, remMaronornvyeckue nccneaosaHua HGO6X0,ELI/IMO
nNpoBOAUTL Kak MUHMMYM Ha 10 camuax u 10 camkax KaXkgon rpynnbl B TPK, LUECTb WM ABEHaALaTb MEcsLEB,
BCeraa UCrosnb3ys OAHUX U TEX XKE >KUBOTHbIX. B cnyyae ¢ Mbiluamu MoryT notpeboBarTbCs BCOMOraTenbHbIe
JKUBOTHbIE, C TEM YTOOLI NMPOBOAUTL BCE HEOOXOAUMbBIE remMaTonornyeckue uccrnegoBanus. B uccnegosaxu-
SIX C Herpbi3yHamu npobbl 6epyTCsa y MEHbLUErO KONMMYECTBA XMBOTHbIX (HAaNpumep, YeTblipe 0Co0un Kaxaoro
nomna Kaxxgomn rpynnel B Criydae ¢ uccnegopaHmem cobak). Het Heob6xoaMmMoCTu NPOBOAUTL UBMEPEHUSA B TPU
mMecsaua, ecnu 3a npeabiaywme 90 AHEN Npu aHaNoOrMYHOM YPOBHE [103bl HE HAabnaanoch BO3AENCTBUA HA
remartonornyeckue napamerpbl. O6pasubl AOMKHbI ObITb COOPAaHbI K KOHLYY 3annaHMpPOBaHHOIO Nepuoaa uc-
cneAoBaHus, B Nepuoj UCCRefoBaHus K TPETbEMY W LLECTOMY Mecsilam U K ABEeHaauaTtoMy Mecsily Heno-
CpeACTBEHHO nepej Unu BO BPeMsA NpoUeaypbl YMEPLUBNEHUS XUBOTHbIX. Mpobbl kpoBu cneayet Opartb U3
yKa3aHHbIX MECT (HanpuMep, CepaevHas NyHKUUSa Unm u3 peTpo-rnasHon nasyxm) u no BO3MOXHOCTM XPaHUTb
B noaxoaawmx ycnosusix. Heobxoammo nccneaoBatbh NPUBEAEHHBIM CNUCOK napaMeTpoB: obLias u nemko-
uutTapHas dopmMmyna, COAepXaHUe 3pUTPOLIMTOB, coaepXaHne TPoMBOLUTOB, KOHLIEHTpPaUMa reMmornobuHa,
remMaTokpuT (reMaToKpUTHOE YUCI0), cpeaHee remaTtokpuTHoe yucno (MCV), cpeaHee cogepkaHue reMmorno-
6uHa B sputpoumutax (MICH), koHueHTpauma remornobuna B sputpouutax (ICHC), npotpoMGuMHOBOE BpEMS 1
BpemMs 00pa3oBaHMA U akTUBHOCTM TpoMbonnacTuHa. Kpome Toro, Heo6xoaumo uccnenoBars Tenbua eiiHua
U APYryt aTtunuM4Hyto MOPAONOrMi0 3pUTPOLMTOB U METFEMOrNOBUH, €Cnn NPUCYTCTBYIOT NtoOble NpU3Ha-
KU aHeEMUU UNu Apyrne HapyLleHUA KPpOBETBOPEHUA. Ecnu xumuueckne BellecTBa OKa3blBaKOT BJIUAHUE Ha
KPOBETBOPUTENbHYIO CUCTEMY, MOXHO TaKXe U3MEPUTb YNCIO PETUKYNAPHLIX KNETOK U LIUTONOINMIO0 KOCTHOTO
MO3ra, X0Tsl OHU Heoba3aTenbHbI ANS PErynsapHOro NPOBEAEHUS.

KnuHuyeckue Guoxmmmyeckme nokasatenu npu UCCnefoBaHMmM TOKCUYECKOTO BO3AECTBUSA Ha TKAHU U OCO-
GEHHO BNUAHME Ha MOYKW M NeYeHb creayet onpeaensaTb B Npobax KPoBM, NOMYyYEHHbIX OT MUHUMYM 10 camLUoB
n 10 camok Ka)KEI,OVI rpynnbl 3a 0QUHAKOBbIE BPEMEHHbIE MHTEPBATbI, KaK npeanncaHo Ansd remaroniormn4ecknux nc-
CJ'IeJZlOBaHI/IVI, Bcerga ncnonb3ysa OAHUX U TEX e XXUBOTHbIX. ,U,J'IFI MbILLIER MOryT rIOTpe6OBaTbC$I BCrnomorarernbHble
XXUBOTHbIE, C TEM YyTOObI npoBOAUTL BCE HeO6X0,El,I/IMbIe KIMHWYeCcKne Buoxmmmyeckne nceneaoBaHuA.

Het HeobxoauMOCTU NPOBOAMTL M3MEPEHUS B TPU Mecsaua, ecnu 3a npeabiaywmue 90 gHen npu aHano-
rMYHOM YPOBHE A03bl HE HAabMNLanoCk BO3AEWCTBUA HA KNMHUYECKNE BUOXMMUYECKME napameTpbl. Pekomen-
AYeTcs ronogaHue Ans XXUBOTHbIX (3@ UCKIMIOYEHNEM MblLLe ) BedepoM HaKaHyHe 3abopa kpoeu. Heobxoanumo
nccneaoBaTb NPUBEAEHHDIV CNMCOK NapaMeTpoB: MM0K03a, MoYva (a30T MOYEBMHBI), KpeaTUHWH, 00LWuin 6Genok,
anbOyMWH, KanbLmWi, HATPURA, Kanuin, o6LLMIA XONECTEPUH, KAK MMHUMYM [Ba aHanu3a Ha renatouenionsapHblii
aHanu3 (anaHuH-amMmHoTpaHcdepasa, acnaprart-aMMHOTpaHcdepasa, rMiTaMUHaT AernaporeHasa, XKemnyHole
KUCMOTbI) M KAK MMHUMYM ABa aHanu3a Ha renatoOunumapHblil aHanu3 (WwenoyHasa docdarasa, ramma-rnyra-
MUHTpaHcdepasa, 5-Hykneotugasa, oowmin GunmpybuH, XKenyHble KUCNOTbI). [pyrue KnmMHu4eckue xumuye-
CKMe nokasarenu, Takue Kkak TPUIrmuuepua HaToLak, cneyuduueckue ropMoHbl U XONMHICTEpasa, MoryT 6biTb
M3MepeHbI B criyvae Heobxoa4MMOCTU B 3aBUCUMOCTH OT TOKCMYHOCTK BeLuecTBa. B uenom Heobxoamm rubkui
noaxoA B 3aBMCMMOCTM OT HAbnogaemMoro n/unm 0XXuaaeMoro Bo3aeNCTBUSI KaXKA0ro KOHKPETHOIO BELLIECTBA.

AHanuM3 Mo4u cneayert npoBoAUTb Kak MUHUMYM y 10 camuoB 1 10 caMok Kaxkaon rpynnbl HA obpasuax,
COOpaHHbIX 38 OAMHAKOBbLIE MPOMEXYTKA BPEMEHU, KAK U B CIy4ae C reMaTonormen u KIMHUYECKOW XMMUEN.
HeTt HeoBx0aAMMOCTH NPOBOAUTL U3MEPEHUSI B TPU Mecala, ecnu 3a npeabiaywme 90 AHEN npu aHanorm4yHoMm
YPOBHE [103bl HE HAONKAANOCL BO3AENCTBUA HA MOYy. B nocneaHue akcneprHble pekoMeHaaummn no muccne-
[OBaHMIO KITMHNMYECKON NaTonormmn Obin BKITOYEH CReayoLwmii CNMCOK NapamMeTPoB: BHELWWHWI BUA, 06beMm, oc-
MOTUYECKAsA KOHLEHTpaLuMa pacTBopa MM OTHOCUTENbHAsA NNOTHOCTbL, pH, o06wwui 6enok u rnoko3a. Opyrue
UCCreaoBaHUsI BKIIOYAKOT KETOH, ypobunuHoreH, GunupyObuH u CKpbITYIO KpOBb. [ONONMHUTENbHbIE UCCNENO-
BaHWSA MOTYT ObITb MCMONL30BAHbI NMPU HEOOXOAUMOCTH PACLLMPUTL M3yYeHue HabmogaeMbiX BO3AEHCTBUNA.

4.6 Maronorusa

4.6.1 Makpockonuuyeckasa aytoncus

Bce »MBOTHbIE, y4acTBYIOLLME B UCCNIEA0BAHNUM, KaK NPaBUNo, NOABEPraloTCA NOSHOW, AeTanbHOW Ma-
KPOCKOMNUYECKOW ayToncumn, KOTopasa BKIOYAET TLlaTeflbHOe UCCNeaoBaHME Hapy>kKHOW MOBEPXHOCTW Tena,
BCEX OTBEPCTUI, YEPENHBIX, IPYAHbIX U OPIOLLIHBIX NOMOCTEN U NX COAEPXMMOTO. MpKn 3TOM MOXET ObITb CAenaH
peseps (B rpynnax Ans NpoMeXyTOYHbIX YMEPLLBNEHUA MM BO BCMOMOraTenbHbIX rpynnax) ans u3amepeHun,
OrpaHn4eHHbIX OoTAEeNnbHbIMU, BaXXHbIMU NoKa3aTenAaMun, TaKUMKU Kak Hel7IpOT0KCI/NHOCTb nnn UMMYHOTOKCUY-
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HOCTb. OTUX XXMBOTHbIX HE HY>XHO MoABepraTb ayToncuu U gansHeiwmm npoueaypam. MHAUKATOPHbLIE KUBOT-
Hble MOryT TpeboBaTh ayTONCUUN B KaXKAOM OTAENLHOM CrlyYae Ha yCMOTPEHUE PyKOBOAWUTENS UCCNEAOBaHUS.
3HauumMble opraHbl cneayer cobpartb Y BCEX XKMUBOTHbIX, UCKIOYas Tex, YTO yKasaHbl Bbie. Haano-
YEeYHWUK, MO3r, NpuaaTkM Andka, cepaue, NMoyvku, neYeHb, AUYHUKK, Cene3eHka, SIMYKK, LUUTOBUAHAA Xenesa
(oueHuB noctpukcauuto, ¢ napaUTOBUAHON XENe30i) N MaTka BCEX XMBOTHbIX (KPOME TeX, YTO Oblnu Haii-
A€Hbl YMepLUMMK U/UAK BbINU NPOMEXYTOYHO YMEPLUBNEHbI) AOMKHbI ObITh OTCEYEHbI, €CNU HE0OX0AUMO, OT
npuneraLwmx TKaHe 1 B3BELLEHbLI KaK MOXXHO BbICTpee nocne oTceveHus Ansa NpeaoTBpaLleHNUs BbICbIXaHUS,
B cnyyae ecnu opraHbl napHble, HANPUMEP MOYKKU, HAaAMOYeYHUKN, 06a opraHa A0MkHbI ObITb B3BELLEHbI OT-
JAenbHo. B uccnegoBaHusX ¢ UCNONb30BAHMEM MbILLIEN B3BELLUMBAHWUE HAAMOYEYHBIX XKerne3 Heobs3aTenbHo.
TkaHu, KOTOpble HeoOX0AMMO NOABEPrHYTL KOHCEpPBaLMM B Hanbonee nogxoasileM cpefcree dukca-
UMM B KayecTBe obpasua TKaHW ANs AanbHEeMLero rucTonaTonormyeckoro UCcneaoBaHus, NpeacTaBrneHsl B

Tabnuue 1.

Ta6nuya 1— TkaHu, KOTopble HEOGXOLUMO NOABEPTHYTE KOHCEPBaLIMK

Bce makpockonuyeckme
noBpexaeHna

Cepaue

MoaxenyaouHas xenesa

Kenyfok (kapauaneHblid
OTAEeN Xenyaka, XenesucTbli

Xenyaok)
Hagno4veuHnk [MoaB3goLHas KuLwKa MapawuroBuaHas xenesa [By6hl]
AopTta ToHKas kuLka Mepudepuyeckne HepBbl Andko
['onoBHOM Mo3r (BkITtoYas Mouyka nodus Tumyc
OTAeNbl FONIOBHOMO MO3ra,
MO3KeYOoK, Medynna, Bapo-
nunes MocT)
Cnenas Kulka CnesHas xeneaa [MpocTara LLiuToBuaHan xenesa

LLlerika maTkn

[leveHb

Mpsmas KuLwKa

[AsbIK]

CBepTbiBaKLLan Xenesa

Ilerkoe

CnioHHas xenesa

Tpaxen

ToncTaa kuwka

IInmdpaTudeckume yanol
(kak NOBEPXHOCTHbIE, TaK 1
rny6okune)

CeMeHHble My3blpbKiu

MoueBoii ny3bipb

BCEX BUAOB, KPOME KpbiChl)

[BeHaguaTunepcTHas MonoyHas xenesa (06a3a- | CkenetHas MbllULa Martka (BKntovyas LWenKy
KuLka TenbHO ANsi CamMOK) MaTKu)
anmangummc [BepxHue abixaTenbHble Koxa [MoyeTouHuUK]
nyTu, B TOM Y1Cre HoC,
HOCOBbIE€ paKOBUHbI, OKO-
NoHocoBble Nas3yxu]
[Ma3 (BKkntovas ceTyaTky) Muweson CnuHHOA Mo3r (Tpu ypoB- [YpeTpa]
HA: WWEeHBIA, cpefHUi
rPYAHOW, NOSICHUYHLINA)
[BenpeHHas kocTb ¢ cycTa- | [OboHaTenbHas nykoBuya] | CeneseHka Bnaranuwe
BOM]
KenuHblin nysbipb (409 ANYHUK [Mpyaunal YacTb KOCTHOro mMoara u/

NN CBEXUN NYHKTAT KOCT-
HOro Mosra

lapaepoBa xenesa

TkaHu, NpuBeAEHHbIE B KBaApaTHLIX CkOOKax, He ABNAOTCA obs3arenbHbiMu. B cnyyae ¢ napHbiMu op-
raHamu (Hanpumep, NOYKM, HaANOYEYHUKN) cneagyeT coxpaHaTb 06a oprana. Jiobble apyrue opraHbl, CHUTAaLO-
LUMecs Ha OCHOBE M3BECTHbLIX CBOMCTB UCCNEAYEMOro BELLEeCTBA BO3MOXHbIMU OpraHaMuU-MULLIEHAMU, Taloke
cneayer COXpaHuTb. [nA Apyrmx OpraHoB/TKaHEW (M B [ONOMHEHUE K OTAENbHO COXPAHAEMbIM TKaHAM U3
AblXaTenbHbIX NYTEN) CNMCOK OPraHOB, Kak OH YCTAHOBIEH ANs NepoparnbHOro BBeAeHUs, AOoKkeH ObITb nepe-
CMOTPEH.
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4.6.2 N'mcTonaronorua

MWHUMaNbHLIMKU TMCTONATONOMMYECKUMI aHann3amMm 4OSMKHbI ObiTb:

- BCE TKaHW U3 rpynnbl C BLICOKOW A030M U KOHTPOMNbLHON rpynnbl;

- BCE TKAHM >XXMBOTHbIX, YMEPLUMX UMN YMEPLLBITEHHbIX B TEYEHUE UCCNEA0BaHUS;

- BCE TKaHM, UMEIOLLME MAKPOCKONUYECKNE aHOManuu;

- TKAHW OPraHOB-MULLEHEN UMK TKAHMW XXUBOTHbIX, UMEIOLLNE U3MEHEHNS, CBA3AHHbIE C MPOBOAUMbIM UC-
CcneaoBaHMeM, U3 rpynnbl, NOyYaBLUEH HAauBbICLLYIO A03Y, U U3 BCEX APYrUX rpynn;

- B Cnyvae ¢ napHbiMM OpraHamMmu (Hanpumep, NoYK1, Haano4Ye4YHUKU) AOIMKHbI ObITh MCCreaoBaHbl 06a
oprana.

[aHHble ANsa KaXXaoro OTAENbHOO XXMBOTHOIO AOMKHLI COAEPXKaTb BCE NapaMeTpbl N0 OLEHKE BO3AEN-
cTBUA. [JONONHUTENbLHO BCE AaHHbIE AOMKHbI OblTh CBEAEHLI B TAONMLY, OTPaXXatoLLy0 AN KaXa0W TECTOBOW
rpynnbl KONUM4YECTBO XMBOTHbLIX HA Ha4yano mccnegoBaHusa; KOnn4ecTtBo >XUBOTHbLIX, yMEPLUNUX BO BpeEMA UC-
CNeaoBaHNA UM YMEPLUBIEHHbIX MO T'YMaHHbIM COOBPaXKEeHMAM, U BPEMSI KaXKAOW CMepTU UNu ymepLyBne-
HUA; KONMM4eCTBO 06Hapy)KeHHbIX NPU3HAKOB TOKCUYHOCT K, OnucaHune Ha6mo,qaeMb|x NPU3HAaKoB TOKCUYHOCTH,
BKIOYaa BpeMs Havana, npoaoimkUTENbHOCTb U TSXKECTb NIOOLIX TOKCUYECKMX BO3AENCTBUIA; KONIMYECTBO XU-
BOTHbIX, A€MOHCTPUPYIOLLMX NATOSOMMIO, TUN NaTONOMMW U NPOLIEHT XXMBOTHbLIX, AEMOHCTPUPYIOLLMX KaXKabIN
TMN NaTONOrnMN.

[aHHble KOHTPONA NpeablAyLUMX NCCNea0BaHMN MOTYT ObiTb NOMNE3HbLIMW NPU UHTEPNPeTaLun pesynsra-
TOB HACTOALLEro CCNeaoBaHUs B Criydasix, Korga MMeeTcs uHopmaumsi 0 pasnmymsax B KOHTPOSbHbIX 4aH-
HbIX. JaHHbIE KOHTPONA NPeabiayLmMX UCCNEA0BAHNI AOSMKHLI NPEAOCTaBNATLCA M3 TOW Xe naboparopuu 3a
nocnegHue 5 net npu ycrnoBuM MCNofb30BaHWSA KUBOTHLIX TOM XK FIMHMKU U TOTO >ke BO3pacTa.

M0 BO3MOXXHOCTU YMCHEHHBbIE Pe3ynbTaTbl AOMKHbI ObITb OLEHEHbI CNeLUManbHbIMU U 00LLENPUHATBIMM
CTaTUCTMYECKMMM MeToAaMnU. CTaTUCTMYECKME METOAbI U AaHHbIE ANA aHanu3a AOSkHbl ObiTb BbIOpaHbI BO
Bpems pa3pabotku nccnegosanus. Mpu HeoOXoaAMMOCTU 3TOT BbIOOP AOMMKEH NpeaycMaTpuBaTb KOPPeKTU-
POBKY BbPKMBAEMOCTH.

5 Otyer

Ot14eT 00 uccnegoBaHun LOSMKEH COAEPXKATb CreayoLLY0 MHAOPMaLmIo:

Mccneayemoe BelecTBo:

- husnyeckune npupoaa, YucTtoTa u PU3nKo-xMMnYecKkme CBOMCTBA;

- UAEHTUMPMKALUNOHHbIE AAHHbIE;

- UCTOYHMK BELLECTBA;

- HOMEp NapTuu.

Cpeaa (npy He 06X0OUMOCTH):

- o6ocHoBaHKe BbIOOpa cpeAbl (ECNU 3TO HE BOAA).

MoaonbITHbIE XXUBOTHbLIE:

- BUaA/poa n 060CHOBaHME caenaHHoro BbIbopa;

- 4yncno, BO3pAacT, NOJ B Ha4ane uccneaoBaHus;

- MPOUCXOXKAEHME, YCIIOBUSA COAEPXaHUs, NUTaHUe 1 Tak Aanee;

- Macca Ka)goro XMBOTHOrO B Ha4arne uccrnegoBaHus.

JaHHble 06 yCnoBUAX NpoBeAeHUA UccrieoBaHUA:

- 060CHOBaHMe MeToaa BBEAEHMSA U BbIGOPA A03bl;

- M0 HEODXOAMMOCTHM CTATUCTUHECKUE METOAMKU, UCMONb3yeMbIe ANS aHanm3a gaHHbIX;

- NoapoBHOe onucaHve NPUroTOBMEHUA COCTaBa TECTUPYEMOTO BeLLeCTBa/NULLM, AOCTUTHYTAA KOHLEH-
Tpayus, ycTON4YMBOCTb U OAHOPOAHOCTb BELLECTBA;

- cnoco0b BBeAEeHMA BeLEeCTBa U NOAPOOHOE ONMCaHne BBEAEHUS;

- pakTuueckada aosa (Mr/kr B A€Hb);

- KQ4eCTBO NMULLM W BOAbI.

PesynbraTthbl:

- JaHHbIE O BbDKUBLUMX;

- Macca/M3aMeHeHUs1 Maccehbl;

- notpebneHune eabl, NOACHET SHEPreTUYECKOW LEHHOCTH, €CNU NPOBEAEH, U NOTpebneHne BOAbl, eCru
BO3MOXHO;

- peakumsi Ha TOKCUYHOCTb MO NOMY W YPOBHIO A403bl, BKIHOYAs NPU3HAKN TOKCUYHOCTH;

- XapakTtep, OXBaT 1, €CNni BbISIBIIEHA, TSHXKECTb U NPOAOIKUTENBHOCTb KNMHUYECKUX HabnoaeHui (Bbinm
OHU MPOMEXYTOUHLIMUN UM NOCTOSTHHBIMM);
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- 0pTanbMONOrMYeCcKuini OCMOTP;

- remaTonornyeckme aHanm3sl,

- KNMHUYECKNEe BUOXMMUYECKNE aHanu3bl,

- aHanua mouu;

- pesynbsTaTt nobbIX NCCNEA0BAHNI HEHPOTOKCUMHOCTU UMM UMMYHOTOKCUYHOCTM;

- KOHeYHasi macca Tena;

- Macca OpraHoB U UX COOTHOLLEHWE, €CIU BO3MOXHO;

- AaHHblE ayTONCUM;

- AeTanbHoe onucaHue rmcTonaTosiornyeckmx nokasarenemn, MMetoLwmx OTHOLLEHWE K MPOBOAMMOMY UC-
CnefoBaHuIo;

- AaHHble abcopbuun (eCnu BO3MOXKHO).

CraTtuctuyeckas obpaborka pe3ynsraToB (r4e 3TO BO3MOXHO):

- Macca Tena o U nocre UccneaoBaHus;

- Macca opraHoB 40 W NOCIe UCCINEeA0BaHuUS;

- notpebneHne NULLM UNu BOAbI U HEPreTUYECKAsA LEHHOCTb NMULLN.

N3yvyeHune pes3ynbratoB BKIKOYAET:

- COOTHOLUEHWE 3aBUCUMOCTU «403a—OTBETY;

- paccMoTpeHue nibon hopmbl BO3AENCTBUSA;

- U3y4eHne BO3MMKHOCTU MOAENUPOBAHUS;

- AaHHbIE KOHTPOAA NpeabIAYyLLMX UCCNEA0BAHUN;

- 3HAYUMOCTb ANS YenoBeka.

3aknroyeHnune
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