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BBeaeHHe

Hcnosb30BaHUe HAHOTEXHOIOTHIH U HAHOMATEPHUANIOB pacCMaTPHBACTCH
B HACTOSIUCE BPCMA KAaK HOBas TNPOMBIIJICHHAA PEBOIOIHA, NMPOUCXOAAIIAN
B XXI] Beke. YHMKaIbHbIE CBOMCTBA, KOTOpSIE NPHOOPETAIOT BEIIECTBA Tpa-
JTMUHOHHOIO XHMHYECKOro cocraBa 8 ¢opMe HAHOYACTHL, OTKPHIBAIOT 1IU-
POKHE MEPCNEKTHBBI B LCACHANPABJICHHOM MNMOJYYEHHN MATEPHATIOB C HOBEI-
MH CBOHCTBAMH, TAKHMH KAK YHHUKA/ILHAS MEXAHHYECKAA NPOYHOCTh, 0CODbIE
CIIEKTPAILHBIE, IEKTPHUECKHE, MAarHUTHbiE, XHUMHYECKUE, OHONOrH4yecKHe
XaPaKTCPUCTHKH,

B Onmxkaniuei nepcnexkTuse ClaeayeT 0KMAATh BO BCEM MHUPE H, B YaCT-
HOCTH, B PoccHH peskoro yBenuucHua 00bEMOB MPOU3BOACTBA PAJa NMPHOPH-
TCTHBIX HAHOMATEpPHAJIOB, TAKMX KAK HAHOYACTHUBI OKCHAOB KPEMHHUA, TUTA-
Ha, LIMHKA, >Keje3a, Luepus, allOMMHHA, METAUIMYECKHE HAHOYACTHLIbI Xee-
3a, MEIM, KoOaNhbTa, HHKEd, ATIOMHMHHA, cepedpa, 30510Ta, YriIepOoAHbIE Ha-
HOTPYOKM, (yJiepeHbl, HAHOYACTHLLI OHONMOMHUMEPOB M PEKOMOWHAHTHBIX
BUPYCOB. JTO C HEH3DEXKHOCTLIO MPUBEAET K NOCTYIUICHHUIO 3HAYUTEIBHBIX
KOMTHYECTB HAHOMATEPHAIOB B OKPYXaIOULYIO Cpelly, HX HAKOIUIEHHIO B KOM-
noHeHTax OHOTHI H aDHOTHYECKHMX cpelax ¢ nocjeayroled BO3IMOXKHOM Ile-
peaayeH 4Y€JI0BEKY.

B HacToslIee BpeMs HAKOIUIEH 3HAYUTE/IbHBIA IKCNIEPUMEHTAJIbHBIA Ma-
TEpHa OTHOCHTEILHO BO3MOXHBIX BPEAHBIX BO3AEHCTBHH HCKOTOPLIX HAHO-
MaTepHaJIOB Ha XKHBbIE OpraHu3Mbl. OQHAKO OOJBIIMHCTBO HCCIENOBAHUH NO
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H3Y4YEHHK TOKCHYECKOro ACMCTBHA HAHOYACTHLL H HAHOMATEPHAJIOB BhINOJI-
HeHO Ha O0/IbIIOM 4YHC/Ie pa3HOOOpasHbIX, HEAOCTATOYHO CTAHIAAPTH3IHUPO-
BAHHbIX METOAMK H TECT-CHCTEM, PE3yNbTaThl KOTOPHIX YaCTO HE CONOCTaBH-
Mbl. B CBa3u ¢ 3THM Goneinoe 3HayeHHe npuobperaer pa3paboTka CHCTEMBI
CTAaHAAPTHBIX TECTOB, MO3BOJIAIOUINX OLIEHHBaTh 0€30NaCHOCTHL HOBBIX MC-
KYCCTBCHHBIX HAaHOMATEpHAJIOB MO0 HX BO3ACHCTBHIO HA MOKA3aTE/IM XKHU3HEC-
NEATENBHOCTH H30paHHBIX OHOTOrMYECKHX CHCTEM, B POJIH KOTOPBIX BHICTY-
MalOT NAaTOr€HHble, YCIOBHO-NATOr€HHBIE K CHMOHMOTHUYECKHE MHKpOOpra-
HU3Mbl, KyJbTYPhl KJIETOK BhICHIHX >XHBOTHBIX, pElipe3eHTaTHBHbIE KOMIO-
HEHTBI BOAHLIX OHOLIEHO30B (pakoobpa3Hbie, pbIOBI), OpraHu3IMbl MJIEKOIH-
TAIOLIIHUX.

Hacrtosiunue MeToan4eckHe peKOMeHJalHH pa3paboTaHbl B paMKax pea-
nu3aund @eaepanbHoi UEneBoH mnporpaMMbl «Pa3BuTHe MH(GPACTPYKTYpSI
HAaHOUHAYCTpUH B Poccuiickon deaepaumnd Ha 2008—2010 rr.» B uensx
BHEAPEHHA €IHHOTO, HAayYHO 0OOCHOBAHHOIO MOAX0AA K OlIEHKe Oe30nacHo-
CTH UCKYCCTBEHHBIX HAHOMATEPHAJIOB.

1. O61acTh NPHMEHEH NN

l.I. Hacrosuine MeToaHYECKHE PEKOMEHAALIHH HCTIOBb3YIOTCA NPH MPO-
BCACHHH TECTHPOBAHHA O€30MaCHOCTH HAHOYMACTHMII U HAHOMATEPHAJIOB MC-
KYCCTBEHHOr0 NPOHCXOXKAEHUA HAa MOACNbHBIX OHONOrHYecKHX OOBEeKTax,
BKJIKOYAR KYJIbTYPhl CHMOMOTHYCCKHX, YCIOBHO-NATOICHHBIX MW MATOT€HHLIX
MHKPOOPIraHM3MOB, KYJbTYpPhbl KJIETOK Pa3lHYHbLIX TKAHEH BBHICIUMX XXHBOT-
HBIX, THAPOOHOHTHI (pakoobpa3Hbie, pbiObl), OPraHU3MbI J1AOOPATOPHBIX XKH-
BOTHBIX.

).2. IlonoxkeHus, M3J10XKEHHLIE B HACTOAILHUX METOAHYECKHX PECKOMEH-
AaLUAX, MPUMEHAIOTCA B XOAC YCTAaHOBJICHHUA 0€30MacHOCTH HaHOMAaTEpHa-
JIOB Ha CTaAMAX KX NPOH3BOACTBA, 000pOTa H HCMOJbIOBAHHA B POCCHHCKOM
Qeaepauun B LENSX NPUHATHSA PEWICHHUHM MO OLEHKE PHUCKOB, CBA3AHHBIX C
JAHHBbIMH IPOLIECCAMH.

1.3. MeToanueckue pekoMeHaallHY pa3paboTaHsl ¢ Henso obecneyeHus
€AHHCTBA M3MEPEHHH U aaNTalHH HMECIOUIHXCA METOAOB M CPEACTB H3IMEpeE-
HUH B X0J€ OLEHKH 6€30MacHOCTH HAHOMATEPHAIOB HCKYCCTBEHHOTO IIPOHC-
X OMICHHA.

1.4. MeToanyecKkHE PEKOMEHAALUHH NPEAHA3HAYCHB! /I CNELHATMCTOB
yupexacHui PexepansHoii cayxObl 1o Han3opy B cdepe 3alIHTR NPAB NO-
TpedHTENed K Oaronoyyrs Y€I0BEKa, a TAKKE HAYYHO-HCCICAOBATEIECKUX
OpraHH3auMi rHrueHHdecKoro npoguis, MEAULIHHCKHUX Y4eOHBIX 3aBelCHMI
M HHBIX OpPraHH3alMi M YYpPEXKACHHH, 3aHMMAIOWIMXCA BOMPOCAMH OLICHKH
6e30rmacHOCTH HAaHOMATEPHAJIOB.
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2. HopmaTHBHbIE CCBHLIKH

2.1. ®enepanvHbid 3ak0H Poccuiickon denepaunu ot 30 mapra 1999 .
Ne 52-P3 «O caHHTaApHO-3MHAEMHOJOTHYECKOM OJIaronoTy4nuy HaceJIeHu».

2.2. PenepanbHbIf 3aK0H Poccuiickoit Peaepaunn ot 02 supapsa 2000 r.
Ne 29-03 «O kayectse 1 6€30MACHOCTH NUIIEBBIX TPOAYKTOBY.

2.3. MenepanbHbii 3akoH Poccurickoit Meaepaunu or 27 nekadbps 2002 r.
Ne 184-@3 «O TEXHHYECKOM peryTHpOBAHHU.

2.4. QenepansHbli 3akoH Poccuiickoit Peaepauun ot 10 susapsa 2002 r.
Ne 7-@3 «O0 oxpaHe OKpyxalollei cpeabi».

2.5. [loctanosnenue llpasntenscrBa Poccuiickoit Penepauun ot 21 ae-
kabps 2000 r. Ne 987 «O rocyrapcTBeHHOM HaA30pe U KOHTposie B 00J1acTH
obecrieyeHHs KauecTBa U 0€30MacHOCTH NUILEBBIX NPOAYKTOBY,

2.6. llocranosnenue IlpaBurenscrBa Poccuiickon Qenepaunn or 21 ae-
kabpsa 2000 r. Ne 988 «O rocynapCTBeHHOH PErucTpaiiii HOBLIX NMHIIEBHLIX
NPOAYKTOB, MATEPHAIOB H U3ACITHHY.

2.7. 1locranosnenue llpasurenncrsa Poccunckoit Deaepanuu ot 18 mas
2002 r. Ne 320 «O nognucanuu Poccuiickon ®enepanment C10K10/bMCKON KOH-
BEHLHH O CTOUKHX OPraHHUYECKHX 3aI PAZHUATEIAXY.

2.8. IlocranoBneHue I 1aBHOro rocyaapCTBEHHOIO CAaHHTApPHOro Bpaya
Poccurckon Penepaurm ot 23 urong 2007 r. Ne 54 «O Haasope 3a npoayk-
[IMCH, NOJIYYEHHOH C KUCI10/Ib30BAHHEM HAHOTEXHOJIOTHH M colepxallieii Ha-
HOMaTCpHanb».

2.9. llocranoBiaeHne [.1aBHOro 1ocyuapcrBEHHOr0 CaHUTApHOro Bpaua
Poccunckoin ®enepaunu ot 31 oktabpa 2007 r. Ne 79 «O06 yrBepxkaeHHH
KOHUENUHH TOKCHKOJIOTHYECKHX HUCCIIEI0BAaHHH, METOAOJIOTHH OLIEHKH pPHC-
Ka, METOAOB MAECHTUPUKAIIMK U KOJMUECTBCHHOrO ONpEAC/ICHUA HaHOMare-
pPHAJIOBY.

2.10. MY 1.2.2520—09 «TokcHKONOro-rurueHuYecKas OUEHKa HaHO-
MATEPHAIOBY.

2.11. llpukaz Munucrepcrea 3apaBooxparHenuns CCCP or 12 asrycra
1977 r. Ne 755 «O Mepax no ganbHEHIIEMY COBEPLIEHCTBOBAHUID OpraHU3a-
LHOHHBIX (opM padOTbI C HCIO1b30BAHUEM IKCMIEPHUMEHTATLHBIX dKMBOTHBIX).

2.12. [lpukaz Muuucrepcrsa 3apaBooxpanHeHHs Poccunckoin denepa-
uud oT 19 mrons 2003 r, Ne 267 «O6 yreepxkacHuu Ilpasnn naboparopHoi
pakTHKW (3apeructpupoBad MuHIocTOM Poccun 25.06.03 Ne 4809).

2.13. Ilpuxa3 DenepanbHol cnyx0Obl 0 HAA30py B cepe 3aUIUThI [TPAB
notpedburenen H Oaarononyuus yenoseka ot 19 uroasg 2007 r. Ne 224 «O
CAHHUTAPHO-MTHIEMHUOIOTHYECKHX IKCTNIEpTH3aX, 00CIEA0BAHUAX, HCC/IEOBA-
HUAX, HUCIIBITAHHAX M TOKCHKOJIOTMYECKMX, F'MFHEHHYECKHX H HMHBIX BHJAX
oueHOK» (3apeructpupoBaH MuHioctoMm Poccuu 20.07.07 Ne 9866).
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2.14. MetoanyeckHe yKa3aHHsa 110 pa3pab0TKe HOPMATHBOB MpEIC/IBHO
AOMYCTHMBIX BpPEAHBIX BO3JACHCTBMMA Ha BOJAHBIE OOBEKTBI. Y TBEPXKACHBI
IlepseiM 3amMecTHTENIEM MHHMCTPA NPUPOAHEIX pecypcoB Poccuiickoit Mene-
paund H IlepBeiM 3aMecTuTeneM Ilpeacenarens ['ocymapcersennoro Komure-
Ta Poccuiickoit Pegepauiun no oxpaHe OKpyxKarlleh cpeasl ot 26 deppans
1999 r.

3. O6ue nogoxenns

3.1. IIpoBeneHue uccneaoBaHHUM 1Mo onpeaeacHuo 0€30N1aCHOCTH HAaHO-
MaTEpUATIOB Ha MOJIC/IBHBIX OHOJIOTHYECKHX TECT-CHCTEMAX ONpeacasercs
[paBHJIAMH HaJUIekaueH 1abopaTOpHOH NPAKTHKHU.

3.2. CraHaapTHbie HAHOMATEPHAJIBI.

3.2.1. Ins BepudpuKalHH, CTAHAAPTH3ALMKM H KAIMOPOBKM METOJIOB,
NPUMEHACMBIX TIPH OMpEAEC/IEHHH Oe30MacHOCTH HAHOMATEPUAJIOB Ha MO-
OEJBHBIX OMONOIrHYECKHX TECT-CHCTEMAaxX HCMOJIB3YIOTCA CTaHAApTHBIE 00-
pa3lbl HAHOMATEPHAIOB (CTaHAAPTHI).

3.2.2. Kaxabld cTaHAapTHBIA OOpasell HaHOMarepHalia AOKeH ObITh
OXapaKTepH30BaH 110 MOKA3ATEIAM XHMHUYECKOrO COCTaBa (BKJO4Yas HaJIUYHE
[puMeced), pasMepy H GopMe 4YacTHL, YAEABHOH TUIOIMAAH MOBEPXHOCTH,
THITY KPUCTAUIMYECKON CTPYKTYPHI. Y Ka3aHHbIC XapaKTEPUCTHKH ONpeaeris-
IOTCA ¢ HCNOJIb30BAHUEM METOAOB MACC-CIIEKTPOMETPHUH C HHXYKTHBHO CBfl-
3aHHOH 11a3MOH, TPAHCMHCCHOHHOH J3JIEKTPOHHOH MHKPOCKONHUH, onpeaeie-
HHS H30TEepM anacopObuud HMHEPTHBIX ra3oB, peHTreHoda3oBoro (peHTreHo-
AAGPaKIMOHHOr0) aHaiM3a. B ciydae craHaapTHeIX 00pa3suoB QynjicpeHoB
cledyeT UCIIOAb30BaTh MeTo obpauiéHHogaznon BIXX.

3.2.3. Kaxxapli ctaHaapTHeIM oOpa3sell HaHOMATepHaia HOJDKEH ObITh
cHaOxéH «[lacroproM 0e30mMacHOCTH HAHOMATEPHAJIOB», KOTOPBIM AOJKEH
ObITh cocTaBieH B cooTBEeTCTBHH ¢ I'OCT 30333—95 «Ilacnopr 6e3onacHo-
CTH BellUECTBA (MaTepuasia)».

3.2.4. CranaaptHble 00pa3sukl HAHOMATEPHAIOB AOJKHEI OBITH YIIAKO-
BaHbI JUIA 3A1LUUTHI IPH TPAHCIIOPTHPOBKE OT 3arPA3HEHUS HJIH MOPYH.

3.2.5. XpaneHue craHAapTHBIX O0pa3lioB HAHOMATEPHAJIOB OCYILIECTB-
NMAETCA OTACNBHO OT OCTaNBHBIX MPHMEHAEMBIX BELIECTB C COOMIOAEHHEM
YCJIOBHIA XpaHECHHA, yYKa3aHHBIX B «Ilacnopre 6e€30macHOCTH» HAa NPOTAKECHUH
BCEro CpoKa roHOCTH oOpasua.

3.2.6. XpaHeHHE ¥ HMCNONB30BAHHE CTAHAAPTHLIX 00pasllOB HAHOMATE-
PHAJIOB OCYLIIECTBIIAETCS B COOTBETCTBHHM C YTBEPXKICHHBIM NPOTOKOAOM HC-
CJICAOBAHMA.

3.3. HcnonszyeMoe 000opya0BaHHKE.
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3.3.1. OpraHu3auuu, NpoBOAAILHE onpeaeacHne 6€30MacCHOCTH HaHOMa-
TEpPHAJIOB HA MOJECIBHBIX OHONIOrHYECKUX TECT-CHCTEMAX, AOJIKHBI OBITH OC-
HalleHbl HeOOXOAMMBIM O0OpYIOBaHHEM, NPOMICAIIHM METPOJOrHYCCKHI
KOHTPOJIb U KATMOPOBKY B YCTAHOBJIEHHOM MOPSAJKE.

3.3.2. DxcruiyaTtauus o0OpyioBaHMA MPOBOAMTCA B COOTBETCTBHH C
TEXHHYECKHM MAacCMOpPTOM W HHCTPYKUMEH 10 MPUMEHEHUIO. Pe3ybTartsl
NpPOBENCHHS KaAHOPOBKHM U TEKYLIEro peMOHTa 000pya0BaHHSA QPUKCHPYIOTCA
B CrielMalLHOM XYpHane, NOCTYNHOM B IK0Oe BpeMs COTPYJAHHKaM, JKC-
IUIyaTHPYHOIHUM 000py0BaHHE HiH oDbecrieuuBaloIMM €ro o0CiyKUBaHHe.

3.4. [InaHupoBaHHE U NPOBENEHUE UCCIICAOBAHHH.

3.4.1. OnpeneneHne 0O€30IaCHOCTH HAHOMATEPHAIOB HA MOJE/IbHBIX
OHOMOrHYECKUX TECT-CHCTEMAX TMPOBOAHUTCA MO YTBEPKICHHOMY IUIAHY C
BCACHUEM MPOTOKOJA M COCTABJICHUEM OTHYETA, B KOTOPBIH 3aHOCATCA BCE
PE3YyJIbTATHl HCCIIEZOBAHHH.

3.4.2. Tectel no omnpejeneHnld 0€3011aCHOCTH HAHOMATEPHUAIIOB, Tpe-
Oyromue HCnoab30BaHus J1adbopaTOpHbIX XHUBOTHBIX, MPOBOAATCH TOJIBKO Ha
3/I0POBbIX >XHBOTHBIX, MPOIICAUIMX KAPAHTHH.

3.4.3. llomemieHus iA NaboOpaTOPHbIX XHBOTHBIX AOMXKHEI 00ecncun-
BAThL M30JIALMIO (KAPAHTHH) MOCTYMNAKUX XXUBOTHBIX, OOJIBHBIX XXHBOTHBIX
M JKHBOTHBIX, NOAO3PEBACMBIX B HOCHTEJILCTBE HHMEKUMH; MO3BOAATH OCY-
LISCTBIIATE Pa3sAe/bHOE COAEPKAHHE Pa3jIMYHBbIX BHAOB )XUBOTHBIX M XHBOT-
HbIX OJHOr0 BWUJA; COOTBETCTBOBATHL CAHUTAPHO-IMKAEMHUOJIOTHYECKUM M
BETEpPHHAPHLIM TpeOOBaAHUAM.

3.4.4. Kopma, 0o0opynoBaHMe ¥ HHBEHTAph AJIA YX0JAa 3a >XMBOTHBIMH
HEOOXOAUMO XPAHHTHL B NOMEMICHUAX, U30JIHPOBAHHBIX OT MECT COAEpKaHUA
KHBOTHBIX.

3.4.5. HccenenoBanus 6€3011aCHOCTH HAHOMATEPHAIOB HA XHUBOTHBIX
[IPOBOJATCA B COOTBETCTBMH ¢ YCTAHOBIEHHBIMH npaBuiaMu. McnosHuTeneM
JOJKEH ObITh 00€CIEYEH KOHTPOJIb 3a COOMI0AEHHEM MPABOBBIX H ITHUYECKHUX
HOPM HCMOJIb30BAHUA J1a0OpaTOPHbBIX >XHBOTHBIX B COOTBETCTBHH C YTBEp-

AAEHHBIM NPOTOKOJIOM (11. 3.4.7).
3.4.6. Kopma ¥ BOAA IUIA XUBOTHBIX AOJKHBI 00€CrieYUBaTh MUILEBLIC

[MOTPEOHOCTH B COOTBETCTBHH € MPOTOKOJIOM MCCAEJI0BAHUA K JCHCTBYIOLLH-

MH HOPMAaTHBHBIMHM JOKYMEHTAMM.
3.4.7. lannsie uccaeaoBaHuss 6€30MaCHOCTH HAHOMATECPHANOB HAa MO-

ACNbHBIX OHONIOTMYECKHX TECT-CHCTEMAX 3aHOCATCH B [IPOTOKOJl, B KOTOPOM
OTpaXKEHB! Ueay paboTel U METOABI, HCrioNb3yeMble B pabore. Ilporokona uc-
CEeAOBAHHA YTBEPXKAACTCA PYKOBOIHTENEM OpPraHU3allMH, NPOBONALIEH HC-
CJICIOBAaHMUA, U BKJIKOYAET: LIeIb M 3aa4H UCCIIENOBaHUs, UMEIOLIUECS CBEC-
HHA O TCCTHPYEMOM HaHoMaTepHaie (PH3INYECKHE, XUMHYECKHE, OHON0rHYeC-
KM€, TOKCUKOJIOTHYECKHE CBOHCTBA), HCIOJIb3YEMBIE CTAHAAPTEI, CXEMY MpO-
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BEACHHA TECTHPOBaHHUA U €€ 000CHOBAHHE, METOAbl BBEIACHHUA HAHOMATEpHA-
na B OHONOrH4eCKHH O0BeKT, NPUMEHIEMbIE N03bl HAHOMATEPHANIA, METODI
HCCJIEOBAHMA, ONpPEACNsieMbIC TOKA3aTEe/IH, Pe3yJbTaThl HCCICAOBAHHH, MET-
POJIOTHYECKYI0 XapaKTEPUCTHKY aHaiM3a, CTaTHCTHYECKYH oOpaboTky pe-
3yJIbTATOB UCCICIOBAHHU, 3aKITIIOYEHHE, CITHCOK UCTIONh3yEMOM JTIUTEPATYPBHI.

3.4.8. BHOCHMBIE B NMPOTOKOA HCCIICAOBAHHA U3MEHEHHS M OTKJIOHEHHSA
OT {IpoToKoAa (He3allaHWUpOBaHHBIC COOBITHA, HEMPEABHACHHbBIE 06CTOA-
TEJILCTBA H T. [1.) 3aIUCLIBAIOTCA, TPOHYMEPOBBIBAIOTCA, MOANUCHIBAKOTCA PY-
KOBOAMUTE/IEM MCCIICAOBAHKA, JaTHPYIOTCA B ITPHIIOKECHHH C YKa3aHHEM IPH-
YHH H YTBEPXKIAIOTCH PYKOBOAUTENIEM OpraHKU3aLHH.

3.5. OdopMneHue oryeTa.

3.5.1. [lo OKOHYaHHH NPOBEACHHBIX HUCCIEAOBAHMI 0€30MACHOCTH Ha-
HOMAaTEPHAIOB Ha MOJCNBbHBIX OHOJIOrHYECKHX TECT-CUCTEMax OGOPMIIACTCH
OTHYET, B KOTOPOM JOJDKHb! ObITh [IPEACTABJIEHB]: Ha3BaHHUE, aipeC OpraHU3a-
1{HH, JaThl Ha4ala U 3aBEPIUCHHUA HCCIECAOBAHHH, LUEb H 33a4H UCCIIEA0Ba-
HHA; XapaKTEPHUCTHKA TECTHPYEMOI'0 HAHOMAaTepHala, BKIIOYasA HMECKOLIHECH
CBEJACHHA O (PUIKUYECKUX, XHMHYCCKHX, OHOJIOrHYECKHX, TOKCHKOJIOTHYECKHX
CBOMCTBAX; fepeyeHb MpOTECTHPOBAHHEIX OOpa3LlOB HAHOMATEPHANA H TIPH-
MEHAEMbIX CTAHOAPTOB, METOJ BBEACHHA HAHOMAaTEpHana B OMOJOrHYEeCKHH
00BEKT, CXxE€Ma MPOBEACHHUSA UCCICA0BAHHUA, OMHCAHHE METOAOB CTATHCTHUYC-
CKOH 00pabOTKH pe3y/ILTaTOB, PE3yAbTAThI UCCAEAOBAHHSA, NMPECACTABACHHBIC
B BuAe 00o0waroumx tabdnui, pUCYHKOB C COOTBETCTBYKLUECH CTATUCTHYC-
CKOH 0D0paboTKOH, OOCYyXIeHHe pe3YJILTAaTOB, BbLIBOABI, CNHMCOK MCIIONB30-
BAaHHOH JIMTEPATYPHI.

3.5.2. OtyeT 0 pe3ynsTarax MpOBEAECHHOI0 HCCIEAOBAHHA COCTABIIAETCA
OTBETCTBCHHLIM HCIOJIHMTEIEM, YTBEPKAACTCA PYKOBOAMTE/NIEM OpraHH3a-
LIMH U CKPETIAETCA NMEYaTh0 OPraHH3alHH.

3.6. Cucrema obecrnieyeHHs KayecTBa MCCIENOBaHUHA MO onpeaeIeHuIo Oe-
30MaCHOCTH HAHOMATEPHAJIOB HA MOJACABHBIX OHOJIOrHYECKHX TECT-CHCTEMAX.

3.6.1. KoHTpoJib 33 Ka4eCTBOM NPOBEACHHUA HCCIEROBAHHHN 1O onpene-
JTEHUIO 0€30NMacHOCTH HaHOMATEPUAIOB HAa MOAETbHBIX OHOMOrHYECKHX TECT-
CHCTEMAax BKJIIOYaeT B cela opopMIEHHE NEpEeHHs UCCAEAOBAHUH, MPOBOIM-
MBIX B OPraHM3aLMH, C YKa3aHHEM JJIA KaXI0ro MCCNeI0BaHUA PYKOBOJMTE-
JIA M 3aKa34MKa, Ha3BaHUs OMNpEAESAEMOro HAHOMATEpHAIa, AAThl Hayana H
COCTOAHHMS KaXJAOro HCCICIOBAHUA HA TEKYLUIUH MOMEHT BPEMEHH, OLICHKY
[IPOTOKONIOB M METOJ0B HCC/IEAOBAHMA HA COOTBETCTBHE NMpaBHiaM nabopa-
TOPHOM NPAKTUKH, MOHHTOPHHT TEKYLUHX HCCIECAOBAHMH, OTYET O MPOBEICH-
HbIX MTPOBCPKAX U PCKOMEHIALMH MO YCTPAHEHHIO HEQOCTATKOB.

3.6.2. [lng ocymiecTBjieHUs KOHTPOJIA KayeCTBa PYKOBOAHTENL OpraHu-
3al[MH, MPOBOJAALLEH TECTHpOBAaHHE OE30MACHOCTH HAHOMATEPHAIOB HAa MO-



MP 1.2.2566—09

JIETBHBIX OHOJIOTHYECKHX TECT-CUCTEMAaX, Ha3HA4YaeT B COOTBETCTBUM C Mpa-
BHJIAaMH Hajnexaued nabopaTopHON MPAKTMKH OTBETCTBEHHBIX JIHL 32 MO-
HUTOPHHI MUCCIEA0BAHUA U3 YHKC/A COTPYAHHUKOB, HE YYACTBYHOUIMX B UCCIEC-

JIOBAHHUH.

3.7. CtanaapTHseI€ ONEPALUOHHBIC [TPOLIENYPHI.

3.7.1. CtanhapTHbIE ONEpalHOHHBbIE NPOLEeAYpbl pa3pabaTeIBalOTCA Op-
raHu3alue, NpoBoAAIEH HCCIeN0BaHHA 0€30MacHOCTH HAHOMATEPHAJIOB HA
MOACIAbHbIX OMOJIOTMYECKHX TECT-CUCTEMAX, HA BCE NPOU3BOACTBECHHBIC OlIC-
palUuHu, BKJIIOYAA: NOCTYIUVICHUE, HACHTH(PHKALMIO, MADKUPOBKY, OTOOp, 00-
paboTKy npod, UCNONL30BAHUE U XPAHEHHE HCCICAYEMBIX P00, XpaHEHHUE U
ATTECTALHK) CTAaHAAPTOB; OOCIYXHMBAHUE M KaJIHOPOBKY H3IMEPHTEIbHBIX
npudopoB ¥ 0060pyAOBaHHA; BEACHHE OHONOTHYECKHX TECT-CUCTEM H HX MOA-
AepXaHue B (PYHKIMOHAJIBHOM COCTOSHHH; MPHIOTOBJCHHE PEAKTUBOB, BE-
JICHHC 3aNHCeH, OTYETOB H UX XPaHEHHE; 00CNy)KUBAHHE NOMELLEHRH; 00€3-
BPEXKHBAHHUC WM YTHIH3AUHA HAHOMATEPHANOB H COACpKAaLHX HX 0obpa3loB
(eCIM ITO HCODXOJAHUMO); OCYUIECTBJICHHE NMPOrpaMMbl 10 00ECNEeYeHHIO Ka-
4eCTBA, U YTBECPXKAAKOTCA PYKOBOAUTEAEM OpraHH3alltH.

3.7.2. CobmoaeHue CTaHAapTHBIX OIEPAIIMOHHBIX NPOUEAYDP OCYIIECTB-
JAETCA B Liensix obecneyenns KayecTBa, JOCTOBEPHOCTH U BOCIIPOM3BOIHUMO-
CTH pe3yabTaTOB HCCACAOBANUA.

3.7.3. OTKJIOHEHHS OT CTAHAAPTHBIX ONEPALMOHHBIX NMPOUCAYD AOKHBE
ObITh AOKYMEHTALHO OOPMIIEHBI, NOANMUCAHBI PYKOBOJHTEIIEM HCCIIEN0Ba-
HUS U YTBEPXKACHBI PpYKOBOAHTENEM OPraHU3aluHuH.

3.7.4. OpraHn3auusa, IpOBOASALIAA MCCJIE/IOBAHHE M0 ONPEeAEJCHHIO
0€30NacHOCTH HAHOMATEPHAIOB HA MOECJILHBLIX OHOMOrHYECKHX TECT-CHCTE-

Max, 00s3aHa;

® UMETh YTBEPXKIECHHBIN MNOPAAOK NPUEMA H YUETA NOCTYIICHUA aHAJTH-
3UPYEMbIX Npod H CTaH1apTOB HAHOMATEPHAITOB;

® [IPOBOJIATh YYET aHATM3UPYEMBIX NPOO M CTAHAAPTOB HAHOMATCPHA-
JIOB NPH NOCTYIUIEHWHK, pacXxO0J0BaHHHU, BO3BpATE 3aKa34yHKy WIIKA HX YTHIIH-
3AUHH;

® [PHHHMATh MEPbl 110 00ECNEYECHUIO HAECHTHPHKAUHH HCCIIEAYEMBbIX
BeleCTB (Ha3zBaHUE, XMMHUYecKas (QopMyla, HOMEpP CEpPHH, dara BBLINYCKA,
YCIOBHA XPAHCHHUA M CPOK NOAHOCTH) M HUX CTAOMIBHOCTH HA MPOTAKCHUM
BCEro uccneaoBaHud. s o0pa3noB HAHOMATEPHAIOB HA 3TUKETKE LONOJIHU-
TENbHO NOJXHbI YKa3kIBaThCH CTENEHb AUCTIEPCHOCTH, pasMep, ¢popMa 4Yac-
THLI, IPpH HEOOXOAHUMOCTH yAe/IbHasA TUIOMAAb NIOBEPXHOCTH H KPUCTAIHYEC-

Kas CTPYKTypa.
3.8. Mepbl KOHQUACHUIMABHOCTH.

10
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3.8.1. CoTpyaHHKH, NPHHUMAIOLIHE YYaCTHE B NPOBEACHHUH HCCJIEN0Ba-
HHil N0 6€30MaCHOCTH HAHOMATEPHUAJIOB Ha MOJAENBHBIX OHMOJIOrHYECKHX TECT-
CHCTEMAX, 00s3aHbl CO0I0AaTh KOHPHACHUHANIBHOCTE B OTHOILIEHHH 1100bIX
JAAHHBIX, MOJYYEHHBIX B XOAEC MCCAE€AOBAHHUA, B COOTBETCTBHH C 3aKOHO/a-

TeNbCTBOM Poccunckoit denepaunn.
3.8.2. Opranusauus, IMpoBOAAILNAA HCCJAECAOBAHHA MO OMNpeAeICHHIO

0€30MacCHOCTH HAHOMATEPHANIOB, NOIKHA 00eCNEYUTh KOHPHACHLIHANBHOCTD
pe3ynbTaToOB MCCIENOBAHUHA B paMKaX NPHHATBIX €10 00A3aTe/ILCTB U B COOT-
BETCTBHH ¢ 3aKOHOAATCALCTBOM Poccuiickon denepanmm.

4. Ouenka 0e30MaCHOCTH HAHOMATEPHAJIOB B MOAEJIbHBIX
CHCTEMAX in vitro, coaepxauinx KyJbTYpbl MUKPOOPIraHH3MOB

4.1. Memoo oyenku b6e3onacHocmu HaAHOMAMEPUAI08
8 MOOENbHOU clucmeme HOPMAILHOU MUKPOPaOpsI
KUICYHUKA Y€108€Ka 8 YC/I08URX IN VILro

4.1.1. [lpunyun memooda

be30nacHOCTL HAHOMATEPHUANIOB B OTHOLUEHHH HMX BJIHMAHHA HAa MHKPO-
OpraHu3mMbl HOPMAJILHOR MUKPOQIOPHI KHIIEYHHKA Y€J0BEKa B YCJ/IOBHAX in
Vitro OUE€HHUBAIOT M0 BJIHAHHIO HAHOYACTHLl Ha POCTOBEIC, KYJbTYPAIbHBIC,
Mopdonornyeckue, OHOXHMHUYECKHE CBOMCTBA 3THX MUKpOOpraHu3sMoB. O0-
pa3ibl HAHOMATEPHAJIOB B PA3HBIX KOHLIEHTPALHAX ONHOBPEMEHHO C KYJIbTY-
pPaMHd OCHOBHBIX BMJOB HOPMaJIbHOH MHKPO(IOpb! KHUIEYHOTO TPAKTa BHO-
CAT B CpEeAy poCTa H NMPOBOAAT KYJILTHBHPOBAHHE MO CTAHAAPTHOH METOUKE.

4.1.2. Xapakmepucmuxka ucnoib3yemulx Op2aHu3IM0O6 u mecm-cucmem

B kayecTBe TECT-MHKPOOPraHW3MOB UCHOJIb3YIOT BhIAC/IEHHBIE U3 CTaH-
AAPTH3IMPOBAHHBIX KOMMEPYECKHX npenaparoB rnpoduorHkos («Jlakrobak-
TepHHA», «buduaymbakTepuHa» u «KonubakTepuHa») mwTaMMel ClIeyIOLUX
MUKpoOpranuiMoB: Lactobacillus plantarum, Lactobacillus fermentii,
Lactobacillus acidophilus, Bifidobacterium bifidum, Escherichia coli

4.1.3. [Ipubopel u obopydoearue

TepmocTat, noaaepxxuBalOi paboyyio

teMneparypy 28—45 °C ¢ OTKIOHEHHEM

ot 3agasHHoit £ | °C TY 64-1-1382—72
Lleiikep pupmer «Elmi» Wi ananoruyHbli

JlamuHapubiii wikad mapku JILL1 dupmer «Biokom»

HJIH aHAJIOTHYHbIH

11
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[lenTpudyra co CKOPOCTHY BpaILLEHHUA pOTOpPA 10
12 000 06./MHH 118 npo6upok o6beMoM 15 cM
BcTpaxuBarens BHOpauHoHHbeI THNA «BopTekey
CO CKOpOoCThiO BpauieHus no 3 000 06./MuH

X0/10UIBHUK OBITOBOH 31€KTPHYECKHH ['OCT 26678—385
Becobl naboparopHbie 0011ero Ha3HAYEHHU R

2-r0 Kiacca TOYHOCTH ['OCT 24104—2001
MemMOpaHHbIE YCTAHOBKH /1 MOJTYUYEHHUS

JCHOHU3UPOBAHHOH BObI OCT 1-029.003—80
A Hanu3aTop 110TEHUHOMETPHUYECKHH

C norpemHoctbio HaMepenni pH + 0,01 ["OCT 27987—88

O6nyuartens OakrepuuHaHblit HacTteHHbIH OBH-150 TY 954-001-0492102—01
Jo3aropel ¢ NEPEMEHHLIM 00BLEMOM A03HPOBAHHUS

¢upmel «Gilsony:

0,2—2,0 mm? ¢ aroM 0,01 mm? ¥ TodHOCTBIO * 1,2 Y%

2—20 mm? ¢ iaroMm 0,01 mm?* ¥ ToyHocTriO T 0.8 %:;

| —10 cm? ¢ marom 0,1 cm? H TouHocThio £ 0,5 %

HITH aHAJIOTHYHDBIC

Jlo3aropsl ¢ nepeMeHHbIM 00BEMOM JLO3UPOBAHUA
bupmel «Jlennuner»: TY 9452-002-33189998—2002

(,5—10,0 mm? ¢ tuarom 0,01 mm?® u TouHocTio + 0.8 %;
20—200 mm? ¢ marom 0,1 Mm? ¥ Tounocteio £ 0,6 %:;

100—1 000 MM’ ¢ tiaroMm | MM* ¥ TOuHOCTEIO + 3,0 %
[TpobupkH cTepuabHbIe THNA «INNeRaopd»,
obbveMoMm 1,5 cM’

I IpoOUpPKH CTEPHIIBHBIE ¢ KPBILIKOH (DHUPMBI
«Costar», BMECTUMOCTBIO |5 ¢M> MJIM aHATOTHYHBIE
HaxoHeuyHHKK NIacTHKOBbIE, 00beMoM 1—200 mm°
HakxoHeuHuKH niacTukosble, 00beMoM 200—

1 000 mm’

Hepuatku pe3dHOBBIE 'OCT 3—88
K006l IJIOCKOJIOHHBIC KOHHYECKUE Pa3HOH

BMECTHMOCTH [OCT 1770—74
[ [MAHHAPL] CTEKIAHHBIE MEPHbIE J1a00OpaTOpHbIE,

BMecTHMOCTBIO 25, 100, 1 000 cm? [[OCT 1770—74
BopoHku cTeknsHHbIE I'OCT 25336—82

D nakoHbl cTEPHIIbHBIE, 06beMoM 100 1 200 cM’,
¢upMbl «Costar» HIIH aHANOTHYHbIC

12
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4.1.4. Mamepuanvl u peakmugbl

[IurarensHbIE CpEAbI:

— ¢cpena baktodok (WM apyrHe aHaJOrH4HbIE

Cpelbl) A KyJIbTHBHPOBAHUA OupuaobaKTepHii;

- MRS agar (unu Apyrie aHaJIOruMHbIEC Cpebl)

115 KYJIbTUBUPOBAHHUA JAKTOOALHILII;

— cpeaa Iuno nna kyastusuposauus Escherichia coli;
— THOIJIMKOJIEBAA CpeAa /I BbIpalliMBaHUA
TECT-MHKPOOPraHU3MOR.,

Ousnonornveckuit pacreop (0,85 % NaCl)

1151 TATPOBAHUA MUKPOOPIraHHU3MOB.

JIOMyCKalTCA K HCIOJIb30BAHUIO peareHThl H MaTepHalibl aHAJIOTHYHOTO
Ha3HAYECHUA JAPYTHX H3rOTOBUTENCH, pa3pelICHHBIC K IMPHMEHEHHIO B yCTa-
HOBJICHHOM TMOPAAKE H C XapaKTepHCTHKaMH, 00eCreYuBaOIMMH poOBeEae-
HHEe UCCICI0BAHUI B COOTBETCTBHH C JAHHLIM JOKYMECHTOM.

4.1.5. Cmanoapmusie 06pa3ybl HAHOMaMeEPUANIO8

[Tpn kanuOpoBKe MeTOAa HCNONB3YIOT CIEAYIOLIKE CTAHIapTHBIE 00pa3Lb:

Obpazey Ne [:

e HanMeHoBaHue (TpUBHAIILHOE): NICEBI0ACHOBUPYCHBIE HAHOUYACTHLIbI.

¢ Hazsaunne xumuyeckoe (ro HomeHnkinarype [IUPAC): He umelor.

e |Ipoucxoxnenue: Poccurckas Peaepauus, usrorosurens. HUHOM
uMm. H. ®@. 'amaneun PAMH.

Obpazey Ne 2:

¢ HanMeHoBaHUEe (TpUBHAIBLHOE): HAaHOpa3MEpPHBIE 4YacTHLbl cepebpa
«AgbHoH-2».

e Hassanune xumuueckoe (no HomeHkiaarype IUPAC): cepebpo.

o [Ipoucxoxnenue: Poccuiickas Qeaepauus, n3rotosureinb: AHO «HH-
CTHTYT HAHOTEXHOJIOTHH MexayHapoaHoro ¢poHaa KOHBEPCHMNY.

4.1.6. Memooduka esedenus mecmupyemozo obpaszya

OOpa3ubl HAaHOMATEPUAJIOB B pPa3/IMYHbIX KOHLIEHTPALUHMAX BHOCAT J103a-
TOpOM B IMPOOHMPKH, CoAepiKalllke ONpe/CNcHHbIE pa3BeleHus OakrepHaib-
HbIX KYJbTYP BHAOB HOPMa/IbHOH MHKpO(MIOPhl KHLICYHHUKAE YEIOBEKA.

4.1.7. Memoouxa nposedenus anaiusa

4.1.7.1. Jlns oueHku pocra KyiabTyp B NPUCYTCTBUH HAHOMATEPHAJIOB
NPOBOAAT HapaHIMBAaHHE MHUKPOOHOM MacChl TECT-MUKPOOPraHU3MOB C JaJlb-
HEHIUMUM TUTPOBAHHEM METOAOM ACCATHKPATHBIX CepHHHHX pa3BEACHHH OT

10% 1o 10° KOE/Mu1.

13



MP 1.2.2566—09

4.1.7.2. [TpoBoasAT cpaBHeHHE ABYX pANOB npobupok no 10 cM’ THOrAM-
KONEeBOH cpenbl (ONBITHBIX H KOHTPOJIBHBIX) C HCCIIEAYEMBIMH pa3BeIeHUAMH
TECT-MUKPOOPTAHH3IMOB.

4.1.7.3. B onbiTHBIE psiibl BHOCATCA UCNBITYEMBIE HaHOMaTepuansl. B
KOHTPO/IbHBIX COACP)KATCA TONLKO TECT-MHKPOOpPraHM3Mbl. MHKyOUpYIOT OnbIT-
Hbl€ U KOHTPOJIbHEIC NpoOUPKH B TepmocTate npH 37 °C B TeueHue 72 y.

4.1.7.4. Tlo okOHYaHHH HHKYOWPOBAHHSA NMPOBOAAT BBICEBBI U3 THOIJIH-
KOJICBOH Cpe/lbi ONBITHBIX H KOHTPOJIBHBIX CEPUH HA TUIOTHBIC NMUTATE/]bHbIE
cpeanl (bakrodok, MRS agar u cpeay DHA0) Ana noacyera BoIpOCLIMX KOJIO-

HUH MHUKPOOPIaHH3MOB.
4.1.7.5. CpaBHUBAIOT YHUCIO KOJIOHHH TECT-MHKPOOPIraHHU3IMOB B OMNbIT-

HBIX U KOHTPOJIBHBIX pilax, pe3yabTaThl 0QOPMIIAIOT B BUE TaOIHUBI.
[IpoBepky MOpPQOIOIHYECKHUX, KYJAbTYPaAIbHBIX, POCTOBbLIX H OHOXHMHU-
YECKHX KA4yeCTB TECT-MHKPOOPraHH3MOB NPOBOJANT C UCMOJIb30BAHHEM CTaH-

naprHeix cucrem API Ana, APl 20k.
4.1.8. Obpabomka dannbix

MccaenytoT Ka4ecTBO BBIPOCILIUX TECT-MHUKPOOPraHH3MOB U3 ONBITHBIX
A KOHTPOJbLHBIX CEPHUH NO CIEAYIONIUM NOKA3ATEIAM:
¢ BH3yaJlbHbIE NIPU3HAKH POCTA TUIMTHYHBIX KOJIOHHUH;

® KYJbLTYpaJlbHbIC, MOPPOJOrHYECKHE U OMOXHMHYECKHE CBOMCTRA.
OKoHYaTebHBIN PE3yIbTaT KOJHYECTBEHHOrO y4yeTa BRIBOAAT M3 3 na-
PA;UIENbHBIX NOCEBOB. YUYHUTHIBAETCA HAIWYHE H KOJIHYECTBO HeEcleUUPHue-

CKOH B OTHOWIEHUHU TECT-LITAMMOB MHUKpodopsl. IlpuMmep yuerta pesysra-
TOB KYJIb-THBHPOBAHHUA TECT-MHKPOOPIaHHW3MOB NpeAcTaBiicH B Tabu. 4.1.8.1.

Tabnuia 4.1.8.1

[IpumMep yuera pe3yabTATOB KYJAbTHBHPOBAHHA TECT-MHKPOOPraHH3MOB

MMHKPOOPraHu3m

Tutp mukpo- | Tutp Muxpo- | Tutp Mukpo- | Tutp MHKDO-
OpPraHH3MoOB OPraHHU3MORB OpraHnu3MoB OpraHH3MoOB

HanoMarepnal no \ rnocne AO nocne
HHKYOallHK WHKyOauHH HHKYbaLnK HHKYOaLHH

OnbiTHas cephs
107 10° 10 10°
10° 107 10
10 10°
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Hcrons3ylorcs clieayiole KpUTEPHH OLICHKH BO3JAECHCTBHA HaHOIpe-
napaToB Ha MHKpPOQUIOpY:

e ecnv koanuyecTBo KOE/Mi1 TecT-1ITAMMOB B cpellax C MCIBITYEMbIM
HaHOMAaTEPHAJIOM H B cpeaax 6e3 Hero JOCTOBEPHO HE OTNHYAETCH, TO Aea-
€TCA BBIBOA 00 OTCYTCTBHM BJIHAHHA HUCIBITYEMON KOHIEHTPALlMH HAHOMATE-
pHaia B MOIeJIH in Vilro;

® B Cilly4yae AOCTOBepHOro rnpesbilicHUs KOE/M1 TecT-luTaMMOB B Cpe-
J1aX C UCMNBITYEMbIM HAHOMATEPHATIOM H B Cpeaax 0e3 Hero He MeHee YyeM Ha
OJIMH JIOrapHPMHUYECKHH NOPANOK AEACTCA BRIBOA O CTUMYNHPYIOILEM JCH-
CTBHH NAHHOIO HAHOMATEpHAa B MOJIENH In Vilro,

e B ciyyac aocroeepHoro ymensimieHia KOE/Ma tect-mitaMMoOB B cpe-
NaxX ¢ MCINbITYEMBIM HAHOMATEPHAJIOM U B cpefax 6€3 Hero He MEHee YeM Ha
OJAHH JIOTapUPMHUYECKHE MOPANOK AeJIAeTCH BHIBOA OO0 MHrHOMpYIOLUEM JCH-
CTBHH JaHHOTO HAHOMATepHalla B MOJIEJIH In Vilro.

4.1.9. IIpedcmaenenue pezyromama

Pe3synbTar npenocrabisercs B BUAE Tabnuubl, NpUMEp KOTOPO mpen-

crasjieH B Tab1. 4.1.9.1.
Tabnuua 4.1.9.1

IIpumep npeacTaniieHHs pely/dbLTATOB TEeCTOB N0 oneHke GezonacnocTr
HAHOMATEPHAJIOB HA MOACAbHOH CHCTEME HOPMAAbLHOH MHKPOGIOPLE
KHUIeYHHKA Ye/I0BEKa B YCIOBMAX int vitro

Ucxoaunlit/koneunblit THTp Mukpoopranusmos, KOE/cm’
Cpena nxkybauny E coli Lactobacillus | Bifidobacterium| Staphylococcus

“ acidophilus bifidum saprophyticus

Tuoraukonenas

cpena

Obpa3zeu Ne |

(B KOHLEHTPALIKH ...)

OGpa3se Ne 1

(B KOHLIEHTPALIHH ...)

Obpazeny Ne 2

(B KOHUEHTPALMH .

O6pazeu Ne 2

(B KOHLEHTpAaLKH .

N A 108/10°|  10%10° 105103 10%/10°
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4.2. Memoo oyenku bezonacnocmu HaAHOMamMepuaI06 Ha MOOEAbHO
cucmeme namozennoi 6axmepuu Chlamydia trachomatis

4.2.1. llpunyun memooa

be30nacHOCTL HAHOMATEPUAIOB B OTHOUICHUHU BJIMSAHHUS Ha POCT MAarTo-
r¢HOB OUEHUBAIOT NO BO3JAEHCTBHIO HAHOYACTHIL HA pa3MHOXKEHHE ITHX MHK-
poopraHu3MoB. B kauecTBe MOJEIbHOro 00BEKTa UCNOAB3YIOT KYJIbTYPY
BHYTPMKJIETOUHOH natoreHHon 6akrepuu Chlamydia trachomatis B yCIOBUAX
in vitro. 1ns ougHku UHrudbupyrouero 3¢dexra odpa3LioB HAHOMATEPHAJIOB
Ha pa3BuTHe C. frachomatis IIPpOBOAAT aHAIU3 XKHU3HECNOCOOHOCTH 3TOTO Na-
TOI'€HA, KYJIbTHBUPYEMOrO B NPUCYTCTBUU PA3NIUYHBIX KOHUEHTPAUMH HAHO-
yacTull. OOpa3ubl HAHOMaTepHaloB B Pa3HbIX KOHUEHTPALIMAX OAHOBPEMEH-
HO C NaTOr€HOM BHOCAT B KY.IbTYPY KJIE€TOK H NMPOBOAAT KYJIbTHBHPOBAHHUE 10
CTaHAApTHOH MeETOAUKE. DPGPEKT OUEHHUBAKOT METOAOM NPAMOH HMMYHO-
GayopecueHUMY H KOTHYECTBCHHBIM METOAOM Ha ocHOBe UDA B cpaBHEHHH
C KOHTPOJIbHBIM 00pa3LoM (KIeTKU, 3apaxeHHble C. trachomatis 6€3 HaHO-
4acTHL).

B ocHoBe MMMYyHO(EPMCHTHOrO aHajIM3a JIGKUT MUMMYHHas pPEaKLMA
aHTUreHa (Ar) ¢ auTHTENOM (AT), a [IPHCOCAHMHEHHE K AHTHUTEJIAM (PEPMEHT-
HOH METKH MO3BOJISET YYHUTBIBATL PE3YJIbTAT PCAKLIUU AHTUTCH-AHTHUTENO MO
MOABICHNIO (EPMEHTATUBHON aKTHBHOCTH. Moandukauus merona AN Ko-
JIMYECTBCHHOIO yuyeTa XJIAMHIAMHHOH HHQEKI[MH OCHOBAHA Ha BbIABJICHHH
AHTHIeHa XJaMHAMA B COCTABE XJIAMHAMHHBLIX BKJIKOYEHHH B KYyJbTYpE KJi€-
TOK, KYJIbTHBHPYEMbLIX B 90-JIyHOUYHOU nhauike. BeJlH4YHHA ONTHYECKOH
[UIOTHOCTH, MOJIyYeHHas nocje NMpoBEeACHUA CTaHAapTHOH peakuuu MDA H
yyera pe3yjbTaTOB ¢ MNOMOWBI criekTpogoToMeTpa, NMPSMO MPONOPLIHO-
HajJibHa YPOBHIO MH(EKLMHU B ONPEACICHHBIX NYHKaX. M3MepeHHe s Kax-
Or0 BapHaHTa NpoBOAUTCH B 2 noBropax. [10/10XKUTENbHBIM KOHTPOJIEM fB-
JAETCA JIyHKa, COAEpKalllad KJIETKH, 3apaXKeHHbIe N1aDOpaTOPHbIM LITAMMOM
XJJAMHAHWH B TaKOH A03€, 4TOoObl MHOXECTBEHHOCTh MHpekunn (MOH) co-
craBiana | : . OTpuuateabHbIM KOHTPOJIEM ABIAETCA JIYHKA, coaepxauas
KJIETKH, 3apaXXeHHbIe 1abOpaTOPHLIM LITAMMOM XAaMuauil B noze MOHU | : ]
W KYJbTHBUpPYEMbIE B NPHUCYTCTBUH HHIHOUPYIOLLEH KOHLCHTPALIMH a3nTpo-
muuuHa (2 Mr/cm’). UccnenyeMbiM 00pa3iioM sBIAeTCS JIYHKa, coaepauas
KJI€TKH, 3apaXeHHbie NnabopaToOpHBIM LUTaAMMOM xJhaMuaui B apo3e ¢ MOH
| : 1 U KYyNbTHBHpPYEMBIE B MPUCYTCTBHH HCCIENYEMBIX HAHOMATEPHAIOB B
H3y4aeMbIX KOHUEHTpAUMAX. YUET pe3yIbTaTOB NPOBOAUTCH vepe3 48 4acoB
OC/Ie 3apaxeHud. Peiynbrarhl KOTHYECTBEHHOTO yUeTa XJTAMKRAUHHON HHPEK-
I{IHH BBIPAXKAIOT B MPOLEHTAX (10 OTHOILUEHHIO K MOMOKHUTEIBHOMY KOHTPOMIO.
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4.2.2. Xapaxkmepucmuka ucnoab3yemblx Op2aHu3IMo8 U mecm-cucmem

Chlamydia trachomatis — NaToreHHbIH V1A 4eN0BEKa MPOKAPHOTHYEC-
KHI MHKpOOpraHH3M, OTHOCHTCA K 11 rpynne naTtoreHHocTH. ITOT BHA ABJIA-
eTca BO30yanTeneM 3a00I€BAaHHHA C YPOTCHHUTAIBLHOMN IAaTONOTHEN, Yallle BCE-
ro nepenarouuxcs nojaoBeiM nyreM. C. frachomatis TaKxke, KaK JApyrde xJa-
MHIHH, HMEET CJOXKHBIA XKH3HEHHBIH LMK/, KOTOPBIH BKIIOYAET MNepexos OT
IEMEHTAPHBIX TeNELl K PETHKYJAPHBIM TENbLAM YEpe3 MNpPOMEXYTOUHBIC
¢opmbi. [IpOHHKAs B KJIETKH OpraHM3Ma XO39HHA IMyTEM SHAOLHKTO3a, XJIaMH-
AWK TMEPCUCTHPYIOT B IMUTENHANBHBIX KJIETKAaX, PACNpOCTPaHAACH MO Opra-
HU3MY XO3WHA BHYTPH MOHOLUTOB niepudepuueckoit kposu. C. trachomatis
NapasUTHPYIOT BHYTPH BaKyoJieh ((arocoM) KI€TKH-XO39HHA H NPEHATCTBY-
IOT HX CJAMAHHMIO C JIM30COMAaMH, YTO NpeaoTspaulaet rudelib natoreHa BHyT-
PH KIE€TKH H MPUBOAHUT K IJIHUTEIBHOMY NMEPCUCTHPOBAHHUIO XJIAMHIHHK B MAK-
pOOpPraHU3ME.

B pabore MCnonb3ylT KJIETOYHYIO JIHHHIO MBIIIMHBLIX (pubpobnacron
McCoy, HyBCTBUTEIBHYIO K XJ1JaMHUAUHHOH HHOEKLHH.

4.2.3. Ilpuboper u obopyooeanue

LlenTpudyra ¢ 6aker- (ropu3OHTANIBHBIM) POTOPOM

¢ KOHTENHEepaMH A4 ttaHweTt Rotanta 460R

¢upmbl «Hettich», 'epmanns, nau Jouan BR 3.111,
OpaHLMA, HIH aHATOrHYHAS

MarxnutHas mewanka Heidolph MR 300! unu
aHAJIOTHYHas

JItoMuHecueHTHbIH Mukpockon JIOMAM PIIO 11,
MUKME] 2 ¢ kom6unauueii punstpos C3C24, bC8-3,
DC-4 ¢ 3en1eHOH OOKOBOH IJIaCTHHOH

OkyapsI x 5, 00bekTHB A MacaaHOH UMMepCcHH x 100
HNuBeptupoBanHilii MUKpockon Nicon eclipse TS 100

Oxynape C-W 10 x 5B/22, o6bexTuB x 20

Boasanas 6aHs ¢ nogorpeBoM 10 95 °C uin

CBY-neuysn
HIxa¢p cymrnnbHmi crepunn3aunondsiid LHCC-80IT TY 64-1-28-70—76

WJIM AHAJIOTMYHBIH, MTO3BOJIAIOMIUHA NOAAECPKHBATH

TteMneparypy (160 £ 5) °C
XonoawibHUK ObITOBOMH 3JIeKTPHYECKHH ['OCT 26678—383
Mopo3unbHas kaMepa, o0ecrneyHBaloLas TeMrepa-

Typy (-70) °C
CO,-uHKyDaTOp Sanyo WiIH aHAJIOTHYHbIH
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M nakoHb! KyJIbTypaJbHbIE CTEPHIIbHBEIE, 00BEMOM
100—200 cm’

OnakoHbl KyJbTYPaIbHbIE CTEPHIIBHBIC (PUPMBI
Costar Wi aHaJIOrHYHbIE, TUIOWAab 25CM”
CrepuiibHBIE 96-TYHOUYHBIE TUIOCKOJOHHDIE
[UIAHWICThI VIS KJIETOUYHBIX KyabTyp dupmel Costar

HJIH AHAJOTHU4YHbBIE
CrepunbHble 24-TyHO4YHBIE TNIOCKOAOHHBIE T1AH-

eThl Gupmsel «Costar» UK aHAJIOrMYHBIE
CrepuiibHbIE TUIACTHKOBbBIC MTHNETKH, 06beMoMm 1,0,
2,0, 5,0, 10,0 cm’

[TokpoBHbIe Kpyrable cTeK1a, AnaMeTpoM 12—13 MM
Becsl 1abopatopHbie 001LEro Ha3HAYCHHS

2-Tr0 KNlacca TOYHOCTH [OCT 24104—2001
MemOpaHHble YCTAHOBKH 1Sl OJTYYECHHS

JICHOHW3IHPOBAHHON BOABI OCT 1-029.003—80
AHaIH3aTOpP NHOTEHUHOMETPHYECKHH

C MOrpeHOCTBIO H3MepeHu# pH + 0,01 1'OCT 27987—88

Ob6nyuarenb 6akrepuunaHblit HacTeHHBIH OBH-150 TY 954-001-0492102—01
Jlo3aTopel ¢ nepeMeHHBIM 00BbEMOM 103HPOBAHHUSA

dbupMbl «Gilson»:

0,2—2.0 mm? ¢ iarom 0,01 Mm? ¥ TouHOCTBIO T 1,2 %;

2—20 mm* ¢ miarom 0,01 Mm® 1 TouHocTso £ 0,8 %;

1—10 cm? ¢ warom 0,1 cM® ¥ TouHocTeO £ 0,5 %

HIH aHAJIOTHUUHbIE
Jlo3aTopsl ¢ nepeMeEHHBIM O0BEMOM JIO3UPOBAHUA

¢pupmel «JIeHnuneT™: TY 9452-002-33189998—2002
0,5—10,0 mm? ¢ tmarom 0,01 Mm? 1 TouHoCTRIO £ 0,8 %

20—200 mm? ¢ rarom 0,1 Mmm? ¥ TounocTerO T 0.6 %:

]00—1 000 mm® ¢ wrarom 1 MM3 1 TouHOCTHIO T 3 %

HakoHeYHHMKH IU1acTHKOBLIE, 00beMOM 1—200 MM

HakoHe4YHHKH NJIaCTHKOBbIE, 00BEMOM

200—1 000 MM’

[lepyaTku pe3HHOBbIE ['OCT 3-88
KonOb! 10CKk0A0HHbIE KOHHYECKHE Pa3HOM

BMECTHMOCTH ['OCT 1770—74
[Hnnamuapel CTEKNIAHHBIE MEPHBIE 1abopaTOpPHBIE,

BMecTHMOCTLIO 25, 100, 1 000 cm’ ['OCT 1770—74
Bopouku cTexknsHHbIE ['OCT 25336—82
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4.2.4. Mamepuaner u peakmuéut

Cpena RPMI 1640 ¢ rnyramunoM («ITaHDkop,
Mocksa) 6€3 aHTHOHOTHKOB, XpaHEHHE TPH
Ttemneparype 4 °C

(DetanbHas CBIBOPOTKA KPYIHOTO poraToro ckota
(Hyclone, CIHA), xpauenue npu —20 °C

PacTBOp TpHUIICHHA U PaCTBOP BepceHa B COOTHOLUCHHH
| : 1, xpanenue npu 4 °C

0,5 M pacTtBOp cTepuibHOM rioko3sl. [Ipurotosnenne
pactBopa: 10,66 r rimoko3sl pacTeopaioT B 100 M
cpeanl RPMI 1640, crepuiniytot uepe3 QUILTPEI
Millipore (pa3mep nop 0,45 MkMm). PaznuBarot no
aMnynam. XpaHaT npu teMmneparype —20 °C

0,2 %-i pactBop uukiorekcumuaa (Koch Light Lab
Ltd. Colnbrook Bucks, Anrnus). Ilpurorosnenue
pacteopa: 0,2 r UMKJIOreKCHMHAA pacTBOPAIOT B

100 ma cpeast RPMI 1640, bunetpyror uyepes
¢unbTpsl Millipore (pasmep nop 0,45 Mxm). Pasnu-
BaKOT MO aMITylaM, XpaHAT npH temneparype 4 °C
AHTHOHOTHKH: ampoTepHHH B (5 Mkr/mn) u

reHTaMUUUH (4 MKI/Mi1)

Ponocneuudrueckne MOHOKIOHANLHBIE aHTHTENA K
JIITC Chlamydia (XnamoHockpuH-1, 3A0 «Huap-
Meank+», MockBa)

0,1 M ®Cb (dochaTtHo-conesoii 6ydep, pH 7,4)
[Ipurorornenue pactsopa: 6,8 r NaCl, 0,63 r
KHPO,, 1,48 r NaHPO, pactBopsiot B | 1 AucTuUn-
nipoBanHoOH H,0

1 %-H pactBop BCA (Ob14Hi CHIBOPOTOUHBIA alb-
OymuH, Sigma). [Ipurorosnenue pactBopa: | r bCA
pactBoputs B 100 M OChH

0,1 M OCb-T (docdarno-conesoit 6ydep, pH 7,4 ¢
0,1 % TsuHa-20 (no obnemy),

0,3 %-# pactBop TerpameTunOeH3nmHa (TMb)
Cron-pearedrt (12,5 %-ii pacTBop cepHO# KHCIOThI)
JtaHona 96 %

MP 1.2.2566—09

JomyckalTcs K HCroJ1b30BAHKIO peareHThl K MaTEPHAJIbl aHAIIOTHYHOI O
HasHAYE€HHA APYTHX H3rOTOBHMTEJIEH, paspelICHHbIE K NPHMEHEHUIO B yCTa-
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HOBJIEHHOM TIOPSJKE U C XapaKTE€PUCTHKaAMH, 0DecneurBalOlIMMH [IpOBEie-
HHE MCCIICNOBAHUH B COOTBETCTBUU C JIAHHBIM JJOKYMEHTOM.

4.2.5. Cmanoapmmuele 06pa3ybi HAHOMaAMEPUAN08

IIpn kannbpoBKe MeToAa HMCMOJIB3YIOT CTAHAAPTHBIE 00pa3libl HAaHOMa-
TEPHUANIOB corjacHo 1. 4.1.5.

4.2.6. Memoouka eeedenus mecmupyemozo obpasya

[‘'oTOBAT CEpHIO 5-KpaTHBIX pa3BelcHUH 0Opa3LOB HAHOMATEPHANIOB OT
U3BECTHOH MCXOIHOH KOHLICHTPAUMY B cpelie U KYJIbTUBUPOBAHHUA KIETOK
(RPMI 1640 ¢ 10 % >mMOpuoRaNbLHOM CHIBOPOTKHM). B yHKH nnaHuiera, co-
Jepxalldie MOHOCION KNeToK MbIIHHBIX pubpobnactoB McCoy, BHOCAT 110-
3aTOPOM {IPHTOTOBJIEHHBIE pa3BEACHUA HAHOMATECPHAJIOB B 00bEME, COCTaB-
nsitouieM 10 % ot oOuwiero o6bveMa KynbTypaibHOHN Cpe/ibl B JIYHKE MJIAHUIETA.
BHecenue o0pa3sUoB HAHOMATEPHAJIOB NPOBOAAT OAHOBPEMEHHO C 3apaXKEHHU-
cM MOHOCH0A KyabTypoit C. trachomatis.

4.2.7. Memooukxa nposedenus ananusa
MEMOOOM NPAMOU UMMYHODAYOpEcyeHYy1L

4.2.7.1. KynstuBHpopanue xietok McCoy.

Knetku Meiuduabix gudbpobnacros McCoy KyJIbTHBUPYIOT B CpEIE POC-
ta RPMI 1640 ¢ 10 % >mOpuoHanbHOM CBIBOPOTKH, aMdotepuiimioM B
(5 MKr/MJ1) W reHTaMHUMHOM (4 MKI/M11) Bo (1aKkoHax IUIOWANbI0 25 cM’.
[Ipu nepecesax KyJbTYpPbl KJIETOK MBULIHHBIX PUOPOONACTOR KYJILTYPAINLHYIO
cpelly pocra CIHBalT, 000aBiAsSIOT 3 MII pacTBOpa BEPCEHA € TPHUIICHHOM
(B cooTHOWEHHH | : 1) 1 MHKYOMpPYIOT npH KOMHATHOR TeMnepartype 7 MHUH.
PacTBOp BepceHa ¢ TPHUINCHHOM CIHBAKT M CYCNEHAUPYIOT KIETKH Gubpood-
jacToB B 2 Ma cpeabt RPMI 1640. I'oToBaT B3BECH KIIETOK ¢ KOHICHTpAUMUEH
1,2 x 10”7 kaeTok/Mn B KyabTypaibHo# cpeae 1640 ¢ 10 % 3MOpHOHATBHOMN
CBIBOPOTKH, aMdoTtepvlinHoM B (5 MKI/Ma) U reHTaMHUMHOM (4 MKI/MJT) H
BHOCAT MO | MIT B Ka&XKAYK JIYHKY KyJbTYpPalbHOrO IUJIAHWETA C KPYIJIBIMHU
[MOKPOBHBIMH CTeKIaMH. MHEKyOupyloT nianuier B tedeHHe 244 B CO;-
uHkyoOatope npu temneparype 37 °C po oOpa3oBaHuss MOHOCH0% (HUOPO-
6./1aCTOB.

4.2.7.2. 3apaxxeHHe MOHOCIIOA KJETOK MBIIIHHBIX (GuOpobaacTOB
McCoy xynbtypoi C. trachomatis n BHeceHHe o6pa3lloB HAHOMATEPHAJIOB.

KyasTypajIbHYKO Cpely U3 JIYHOK, COAepXalluX MOHOCIOH KJIETOK Mbl-
WHHLIX (GUbpobnacToB, yaandloT U BHOCAT A03aTOPOM B KAOKAYIO JTYHKY
kynsTypy C. trachomatis B no3e 1 BOL (BkmouyeHue oOpasyrommx eHHHI)
Ha | knerky. Cepuio 5-kpaTHBIX pa3BencHUH o0pa3LOB HAHOMATEPUAJIOB B
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o0beMe, cocrapimsaomieM 10 % ot obuero o0vseMa KyabTypajibHON Cpeabl B
JYHKE TUIQHILETA, BHOCAT B JJYHKH C MOHOCJIOEM Cpa3y XKe IOC/IE€ BHECCHHUA
KyasTyphl C. frachomatis. B kayecTBe KOHTPOJAA HMCNONB3YHOT KNETKH Mbl-
IIHHBIX PUbpobaacToB, 3apaxeHnbie C. trachomatis, 6€3 HaHOYACTHIL.
[Inawku ueHrpudpyrupyrot | u npu 3 000 06./MHH NMpH KOMHATHOH TEM-
neparype H 3areM nomewarwot B CO,-HHKyOaTop. MHKYOHpYIOT Mnailku B

CO;-uukybarope npu remneparype 37 °C B TeueHne 48 4. Uepes 48 4y uuky-
OHMpPOBAHHA MOCJIE 3apPAKEHHA MNOKPOBHBIE CTEKIA U3 24-TYHOYHBIX IUlalIEK
W3BJIEKAIOT MPH MOMOLIM MUHLETA, BHICYLIHBAIOT NMPH KOMHATHOH TeMnepa-
Type, GHKCHPYIOT OXJIAXACHHBIM aLIETOHOM M OKpalWBalOT pojaocnenudu-
4E€CKMMH MOHOKIOHAIbHBIMHK aHTHTENaMH K JITIC Chlamydia.

4.2.7.3. derekuus pe3ynbTaToB METOAOM HMMYHOQTYOPECLEHLIMH.

Ha ¢uxcnpoBaHHble npenapaTbl HAHOCAT 40 MKJT MOHOKJIOHA/IbHBIX aH-
Tuten K JIIIC Chlamydia u nukybupytot npu temneparype 37 °C B TeueHue
30 MMH, He J0MyCKas BhICLIXaHHA B YBNaxXHEHHOH atMocdepe. [locne nuky-
O6auuu npenapatsl NpomeiBaloT B PCh 3 paza (kaxnoe crexyo HeoOXoAHMO
NMPOMBIBAThL B OTAEJIBHOM pacTBOPE), BLICYLIHBAIOT NPH KOMHATHOHK TeMnepa-
Type M MOMEILAIOT HAa Kalull0 MOHTHPYIOILEH XHAKOCTH HA MPEAMETHOM
CTEKJIE KJIETKaMM BHH3. JIHIIHIOI0 MOHTHPYIOLIYIO MXHUIKOCTL YAANAKOT
¢unsTpoBaneHON OyMaroii. IloarorosneHHble npenaparsl NPOCMATPUBAIOT B
JTKOMHHHCLIEHTHOM MHKPOCKONE.

4.2.7.4. OueHKa NoMy4eHHbIX JAHHEIX.

Ilpn Hannuny xnamMuani HabMO4AKOT ApKO-3€JICHbBIE LHTOMNIAa3MaTHYE-
CKHE BKJIIOYEHHA Ha QOHe KPacCHBIX SMHTENHANBHBIX KJIETOK. OUEHKY BIIHA-
HUs 00pa3ioB HAHOMATEPHAJIOB HA Pa3BUTHE BHYTPHKJIETOYHOrO XXM3HEHHO-
ro LHHKJI3 XJIAMHAHI NPOBOIAT B CPABHEHHU C KOHTPOJIEM MO KOJHYECTBY H
MOp¢0/I0rHH BKJIIOYEHHH.

4.2.8. Memooduxa npoeederun anaiuza ¢ NOMOUbIO MOOUPUYUDOBAHHOZO
MEMOO0Aa UMMYHODEPMERMKO20 ananu3a

4.2.8.1. MoHocnon kieroxk McCoy, BrIpallicHHBIX B Te4eHHE 24 4, 3a-
paxatoT natoreHoM C. trachomatis B pose 1 BOE (Bxmoyenune obpasyroinx
eaMHul) Ha 1 KneTky B o6beMe 90 Mk TpaHcnoptHo# cpeant (RPMI 1640 ¢
nobasnenneM 5 % deranpHOM CHIBOPOTKH, AHTHOMOTHKOB TI€HTaAMHIIMHA
4 mkr/mn, aMmdorepuurnia B 5 Mxr/mi, 0,025 %-ro pactsopa raroko3sl H LIUK-
JIOTEKCUMHAA B KOHEYHOH KOHUCHTPALIMU 2 MKI/MJI).

4.2.8.2. B nonoxurenbHbli KOHTPOIL BHOCAT 10 MKI TpaHCHOpTHOI
cpenbl, B OTPHUATEIbHBIH KOHTPOAb ~ 10 MK a3HTPOMHUMHA B KOHEYHOM
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KOHLEHTpauuu 2 Mr/min. B nyHku ¢ uccneayembiMu oOpa3dilaMu BHOCAT MO
10 MKJT UICNBITYEMBIX 00pa3ll0B HAHOMATEPHAJIOB.

4.2.8.3. IMTnanmer ueHrpudyrupyror npu 3 000 00./MHH B TeucHHUE
30 MMH NpHU KOMHATHOH TEMNEPATYpPE, a 3aTeM HHKYOHPYIOT MJIAHLIET B TE-
yeHue 48 y B CO,-unkybBatope npu 37 °C.

4.2.8.4. Uepes 48 4 U3 NyHOK OTOHPAKOT HAOCAL0K U PHUKCHPYIOT KJIET-
KU easHbIM 96 %-M atanonoM (50 mki). Mukyoupyiot nnanwer 40 MUH npu
-20 °C.

4.2.8.5. Yaanaot 3tado1. K (UKCHpOBAHHBIM KJIETKAM T10C/iE MOJHOTO
BbICbIXaHUA JIyBOk aoOasasioT 100 mxin 1 %-ro pacrsopa bCA B kauectBe
cTaOMAKM3aTOpa JUIS YMEHBUICHUA HECNEeUH(PHUUYECKOro cBs3biBaling 0EJIKOB H
HHKYOUPYIOT NPH KOMHATHOH TeMnepatype 30 MHH.

4.2.8.6. Ctabunusarop yaansoT H3 1yHOK H 100aBnsoT 1o 50 MxJ1 po-
pocrneunpudeckix autu-JINC Chlamydia MOHOKJIOHATBHBIX AaHTHTEJ, HHKY-
Oupytot B Tedenne 30 muH npu 37 °C, He nonycKas BhICBIXaHUA B YBIAX-
HEHHOW aTMocdepe.

4.2.8.7. Tlocne uHkybGaumun kiietku npombiBatot 4 pasza 0,1 M ®Cb ¢
0,1 % Tauua-20 (no 0dbemy).

4.2.8.8. Jlobasnawor 50 Mk KoHBIrara (aHTUMBIIUMHBIE AT — AHTH-
gG- MeueHHbIE NEpOKCHAA30i1) 1 MHKYOHpYHOT B TeueHue 30 MuH 1pu 37 °C,
HC JIONYCKAas BbICHIXaHHA B YBIIAXHEHHON aTMocdepe.

4.2.8.9. 1o Hcreuennn cpoka UHKyOaLUU NYHKH OTMBIBAIOT 4 pa3a pac-
TBOpom PCh ¢ Teunom-20 u nobasnsor B HUX 50 Mk 0,3 %-ro pacreopa
rerpameTu.1oeH3naria (TMB).

4.2.8.10. Mukyoupytor 20 mun nipu 37 °C B TEMHOTE 1S PA3BUTHA OK-
packH, nocie yroro aodas:isiot 100 Mkn 12,5 %-ro pactsopa cepHOH KHCHO-
Thl /U1 OCTAHOBKH pPEaKLIMH.

4.2.8.11. OuenuBarotr pe3ynbratbl N0 OMNTHYCCKOH MJOTHOCTH B OJHO-
BOJITHOBOM PEKHME NMPH THHE BOJIHLI 450 HM HA MIAHIHETHOM QOTOMETPE
MultiscanEX uan aHanorHuyHeIX.

4.2.9. Obpabomxra noayyentbix OaHHbIX

4.2.9.1. Pesyaptatel MDA pernCTpupyroT ¢ MOMOLULIO CHEKTPOGOTO-
METpa, U3MeEpAS ONTHYECKYH NAOTHOCTL (OIl) npu mimHe BoaHbl 450 HM
npotuB Bo3ayxa. CpenHee 3HayeHue Ol B nyHKax ¢ OoTpHLATENbHBIM KOH-
Tposiem (Ol cp. K7) nonmxkHo coctasasats ne 6onee 0,15. 3nauenne OIl B nyH-
K€ C NONOXKHUTENbHLIM KOHTPOJIeM (OI1 ¢p. K') 101KHO COCTaBNATEL HE MEHEE

0,6.
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4.2.9.2.Ilo pesymbratam H®PA paccuurbiBaror OIl kpuTHYECKYHO

(OI1 Kpurt.) no ¢gopmyne:
OIl Kput.=0OIlcp. K + 0,1 (cpeanui npuBATHIH KOIQPHULIHEHT I10-
PELIHOCTH).

4.2.9.3. Ilpumep pacuera:

OIl K™ =0,125; OIl Kpurt. = 0,125 + 0,1 = 0,225
OIT K" = 0,780

OI1 K uccinenyemsix obpasuos = 0,380

(0,380 —-0,225)-100
ITIpoueHT HHOUUHMPOBAHHLIX KJIETOK paBEH - —_—
(0,780 - 0,225)

[TonaBnenne nupekunH B % cocrasut 100 - 27,9 =72,1

=279

4.2.10. IIpeocmaenenue pezynbmama

PesyneTar npeaoctaBiafeTCd B NPOLUEHTAX MOAABJACHHA HMHQEKUUH IO
CPaBHEHHIO C KOHTPOJIEM.

4.3. Memoo oyenku 6e3onacrnocmu HAHOMAMEPUANO8 HA MOOENBHO
cucmeme ycnoeno namozennou bakmepuu Pseudomonas aeruginosa

4.3.1. IIpunyun memoda

be3onacHOCTL HAHOMATEPHAJIOB OLICHHBAIOT NO BEIWYMHE MHIHOUPYIO-
mero >¢dexra HAHOYACTHL] HA Pa3MHOXEHHE YCJIIOBHO-NATONCHHBIX OakTe-
puii. B kayecTBe MOAECIBLHOR CHCTEMBI HCTOJbL3YIOT KYJBTYPY YCIOBHO NATO-
reHHoil 6aktepun Pseudomonas aeruginosa B ycnoBusiX in vitro. Jina onpe-
nejieHrds Bo3acvcTBuA 00pa3ioB HaHOMAaTepHanoB Ha P. geruginosa npoBo-
AT aHAIU3 XH3HECTIOCOOHOCTH 3TOr0 NaTOreHa, KyJIbTHBHPYEMOrO BMECTE C
PA3lIMYHBIMH KOHLCHTpaUUsIMH HaHodyacTHU. OOpa3usl HaHOMATEpPHAJIOB B
pa3HbIX KOHUECHTpALHAX OJHOBPEMEHHO C MIATON€HOM BHOCAT B CpEAY pOCTa H
NPOBOJAT KYJIbTHBHPOBAHME MO CTAHAAPTHOH MeToAHMKE. Bo3laeHcTBHe Ha-
HOMAaTEpHaJIOB OLICHHBAIOT MO CTENEHH BO3IEHCTBUSA UCCEAYEMbIX 00pa3LlOB
HAaHOMATECPHAJIOB Ha THHAMHKY pOCTa MUKPOOpraHHU3Ma.

4.3.2. Xapakmepucmuxa ucnonb3yemulx OpeaHuImMo8 U mecm-cucmem

baxtepun Buna Pseudomonas aeruginosa SBAAIOTCA OAHHM H3 Hanb6o-
jiee paclpOCTPAHCHHBIX BO30yanTtenedl HO3OKOMHMANbLHBIX HH(PEKUHH BBUIY
TOr0, YTO OCOOEHHO JIErKO MOpaXxalT UL ¢ 0Caab/IeHHBIM HMMYHHBIM CTa-
TycOoM. [Ipu HHpHUMpOBAHHH AETEH C HACIEACTBEHHLIM 3a00/1eBaHHEM «KHC-
TO3HBII GuOpo3» P. aeruginosa BBI3BIBACT THAXKEBIE JNETrovHbIE HHOPEKUMH,
obycnosneHHble o6pazoBaHeM OHOIUIEHOK HAa TKAHAX JIErKHX. dakropamu
NaTOreHHOCTH P. aeruginosa ABIAKOTCA HANTKYHE MOJABHIKHOCTH, TOKCHHOOO-
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pa3oBaHME, MPOAYKUHUA NTUTHYECKUX depMenToB. IIporHos yxyainaercs MHo-
KCCTBEHHOH PE3UCTEHTHOCTBIO ITHX OAKTEpHH K QAEHCTBHI0O MHOTHX aHTH-
OMoTHKOB (O€TaNaKTaMOB, aMUHOTJIHKO3H/I0B, PTOPUPOBAHHBIX XHHOJIOHOB).

4.3.3. [Ipubopul u obopyooeanue

TepmocTaT, noaacpxuBatoLMi padbouyo

Temnepatypy 28—45 °C ¢ OTKIOHEHHEM

OT 3anaHHoM + | °C TY 64-1-1382—72
LLieikep «Elm1» wiav aHanoruyHsiH

Jlamunapueii wikagp Mapku JIHI1 pupmer «Biokom»

HJIH AHAJIOTHYHBIH

LleHTpH(Yyra co CKOpOCTBIO BpallleHHS poTOpa A0

12 000 06./MuH 113 npoGupok o6bemom 15 cm’

Berpaxuparens BHOpauMoHHbIR THna «BopTreke» co

CKOpocTbio BpaineHus 10 3 000 o6./MuH

XOMOAHABLHUK OBITOBOH JJIEKTPHYECCKHI ['OCT 26678—85
Becbr aaboparophbie 06111ero Ha3HaAYeHHA

2-ro K:;1acCa TOYHOCTH [OCT 24104—2001
MembpaHnble YCTAHOBKH 1719 MOy YEHHUA

JIEHORH30BAHHON BOAbI OCT 11-029.003—80
AHanu3aTop NOTCHUHOMETPHUYECKHH, MIOrPEIIHOCTD

n3mepenuit pH = 0,01 1'OCT 27987—88

OO0nyyartens 6aktepuumanbiii HacteHHsid ObH-150 TV 954-001-0492102—O01
Ho3atopsl ¢ 1iepeMeHHBIM 00BEMOM JI03UPOBAHUA

HpMbl «Gilson»:

0,2—2.0 mM? ¢ tuarom 0,01 Mm? 1 TouyrocTeio £ 1,2 %;

2—20 mm? c warom 0,01 mm> n TouyrocTero + 0,8 %:

1—10 cM? c warom 0,1 cMm? v TouHocTeiO £ 0.5 %
HJIX aHANOMHYHBIE

Jlo3aTopbl ¢ NEpEMEHHBIM 00BEMOM JO3HPOBAHUS
(upMbl «JIeHTHNET: TY 9452-002-33189998—2002

0,5—10,0 mm? ¢ wmarom 0,01 Mm? ¥ TounocTsio £ 0,8 %;
20—200 mm’ c m1arom 0,1 mm? 1 ToudocTeio £ 0.6 %;

100—1 000 mM? ¢ iarom 1 Mm? ¥ TouHOCTBIO £ 3 %
[TpoOupku crepuasHble TUNA « nneHAOpd»,
obbeMoM 1,5 M

[IpoOupku crepuiibibie ¢ KpbILUIKOH (DHPMBI
«Costar», BMECTUMOCTBIO 15 ¢M® MM aHANOTHYHBIE
HakoHeYHHKH I1aCTHKOBBIE 06beMOM 1—200 MM’

3
HaxoHeunukH mi1actikoBsie 06beMoMm 200—]1 000 MM
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[TepyaTkHn pe3uHOBLIE I'OCT 3-88
Kon6b1 m10cKko10HHBIE KOHHYECKHE Pa3HOH

BMECTHMOCTH ['OCT 1770—74
L{MIHHADLI CTEKNAHHBIC MEPHbIC TA0OPaTOPHLIE

BMecTuMocCThIO 25, 100, 1 000 cMm’ FOCT 1770—74
BopoHKH CTeK/ISHHBIE ["OCT 25336—82

dnakoHnl crepiibHbie 06nemom 100 u 200 cm’
¢upmbl «Costar» WiIH aHaJIOTHYHEIE

4.3.4. Mamepuanwt u peakmugui

[InTaTenrHasn xkuakas cpeaa LB-oynesoH (Luria Broth)

[TutaTenvnas TBepaas cpena LB-arap Ha ocHoBe cpeasnl Luria Broth

DOHINOTOrHYECKHH pacTBOP

JlonyckaroTca K HCII0JIb30BAHHIO PEAarcHTh H MaTepHalbl aHANIOTHYHOTO
Ha3HAYEHHA APYTHX U3rOTOBHUTE/ICH, pa3pelleHHbIe K NIPUMEHEHHIO B yCTa-
HOBJIEHHOM IMOPSAJKE H C XapaKTEPUCTHKaMH, obecrieyHBalIlHMH TpOBE/E-
HUE UCCJIEAOBAHUH B COOTBETCTBHH C JAHHBIM IOKYMEHTOM.

4.3.5. Cmandapmmnuie obpasysl HaHoMamepuanos

[Ipn kannOporke MeTOAA MCMONBL3YIOT CTAHAApTHHIE 00pa3ubl HAHOMA-
TEPHAJIOB COrJIacHO 1. 4.1.5.

4.3.6. Memoouxa esedenus mecmupyemozo obpaya

O6pa3upl HAHOMATEPHATOB B UCCIEAYEMBIX KOHLUECHTPALMAX BHOCAT AO-
3aTOpPOM B NMPOOHPKH ¢ pa3Be/icHHOH OakTepHanbHOW KylsTYpoH P. aerugi-
nosa U TINATENbHO NEPEMELLINBAIOT NTUMIETHPOBAHHEM.

4.3.7. Memooduka npoeedenun ananrusa

4.3.7.1. K 6akrepuansHOU KyabType P. aeruginosa, BuIpallcHHOMN B Te-
yenue 18 4 npu 37 °C B 5 ma LB-OyneoHa, ao6asnsior 10 mn LB-6ynsoHa 1
TIXATEJILHO NEPEMELLIMBAIOT ITHIIETHPOBAHHUEM.

4.3.7.2. PazBefieHHYI0 KynbTypy oOmeMoM 15 cM’ pasnuBaioTr B TpH

NPOGHPKH NO 5 M.

4.3.7.3. B nsBe npoOHpkH A00aBJAIOT HAHOYACTHILI B HCCIECIYEMBIX
KOHUEHTpauusax. TpeTbsd mMpoOHpKa C KYJIBTYPOH CITyXKHT KOHTPOJIEM.

Ipumeuanne. [Ipu Hccnenopanun Honee JRyx BAPHAHTOB KOHLIEHTpAaUHH Ha-
HOYACTHL 00bEM KYJNbTYPHI INA PAa3BEACHHA H KOJNHYECTBO NPOOHPOK YBENIHYHBAETCA
[POMOPUHUOHANBLHO 3a/1a4aM HCCIEAOBaHHA.

4.3.7.4. KyneTypsl HHKYOHpYIOT B TepMmocTare npd 37 °C B ycloBHAX
HHTEHCHBHOM adpaLiuH.
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4.3.7.5. Yepe3 uutTepBanel BpeMeHH 2, 4, 6 u 24 4 otOupaloT npoOsl
o0beMoM 100 MK M TOTOBAT ACCATHKPATHLIE pa3BeAcHHS (OT 107" 1o 107
HCCIENYEMBIX KYJAbTYpP (HM3HOJOrHYECKMM pPacTBOpOM B npodupkax THna
«CINNEHROPPY.

4.3.7.6. U3 nosydeHHBIX pasBefeHMii menawoT BbiceBHI no 0,5 cM’ Ha
yawiky [lerpu ¢ LB-arapom.

4.3.7.7. Ilocne 1moaHOro BITHTHIBAHWA KYJbLTYpbl B arap, 4alllkH IMOMeE-
II310T B TEPMOCTAT H HHKYOUPYI0T npH 37 °C B TedeHue 24 4.

4.3.7.8. Hepes 24 4 npoH3BOAAT NOACHET BLIPOCHIMX KOJIOHHIA.

4.3.8. Obpabomxa noayueHHbIX OAHHBIX U NPeOCMAasaeHue pe3yromama

ITocne noacyera BeIPOCWINX KOJOHHH IJIS KAXIOI0 U3 pa3’BEOCHUH Ka-
X1oro obpasua KynbTypsl, KyJIbTUBUPOBAHHBIX C ONIPEACIEHHON KOHLCHTpA-
HHEH HCCIIeAyeMOr0 HaHOMATepHaa, NPOBOAAT CPABHECHHE YHCIA BBIPOCIIHX
KOJIOHHH B [10CEBAX M3 TEX Xe€ Pa3BCACHHH KOHTPOJILHOrO o0pasua KyabTy-
Pbl, KyJ1bTHBUPOBAaHHOTO 0€3 HaHOMaTepuanoB. J[OCTOBEPHOCTE pa3HMIILI B
KOJIHYECTBE KOJOHHH 10 CPABHEHHIO C KOHTPOJIEM OMNPECACIAOT MO KPUTEPHIO
Ctbroaerra. Uckomoe BO3aelCTBHE HAaHOMATEpHANa HA POCT P. geruginosa
CYHUTAETCA BbIABACHHBIM IIPH YCTAHOBJICHHH PA3/IMYUi HA YPOBHE 3HAYHMO-
cTh P <0,05.

4.4. Memoo oyenku bezonacnocmu HAROMAMEPUAIOE HA MOOEIBHOU
cucmeme Opoycycenooobuvix cpubos Candida albicans 6 ycroeunx in vitro

4.4.1. lTpunyun memooda

be30nacHOCTh HAHOMATEPHAIOB OLICHHWBAKOT 1O BAMAHHIO HAHOYACTHIL
Ha pa3sMHOXeHue JApoxokenonobueix rpudbos Candida albicans. B kauecTne
MOJEIbHOH CHCTEMBI HCTIONB3YKT KYJAbTYpH pedepeHc-tutammoB Candida
albicans w3 koanekuuy ATCC B ycnoBuax in vitro. Jns oueHKH BO3ACHCTBUA
oOpasuoB HaHoMaTtepHainoB Ha Candida albicans npoBOAAT aHAIA3 XH3HE-
CITOCOOHOCTH ITOrO APONOKENOA00HOro rpuba, KyJabTHBHPYEMOrO BMECTE C
pa3sHYHbIMK KOHUEHTpauMsaMHu HaHodacTul. OOpasiubl HAHOMATEPHAIOB B
pa3sHbIX KOHLUEHTpPauHuAX OZHOBpeMEHHO ¢ KyabTypamMH Candida albicans
BHOCAT B Cpely poCTa H MPOBOAAT KYJIbTHBHPOBaHHE MO CTAHZAPTHOK METO-
avke. BolgedcTBHe HaHOMATEPHANOB OLICHHBAKOT 0 CTENEHH HHrUOHDPYIO-
ero 3¢exra ucciieayeMbix o6pa3noB HAHOMAaTEPHANIOB Ha IHHAMHKY POCTa
naToreHa.
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4.4.2. Xapaxmepucmuka ucnonb3yemblx OpeaHuIMo8 U mecm-cucmem

B pa6ore ucnonb3ywT wraMMmel Candida albicans ATCC 885-653 u
ATCC 24433,

I'pube1 pona Candida cemeinctBa Blastomycetes (MUTOCIIOPOBBIE) B Ha-
CTOsflllee BpeMs ABJIAIOTCA Haubosee U3yYCHHBIMH B OTHOIIEHHH Mopdoro-
ruM, PU3HO0JIOTHH, FTEHETHKH, @ TAKKE XapaKTEPHCTHK, 00YCIaBIMBAIOLIHX HX
[1aTOreHHocTh (PaKTOpPOB NATOTEHHOCTH).

['pubel C. albicans MoryT 6bITh HYaCTbO0 HOPMATBLHOM MHUKPOQIOPHI CJIH-
3UCTBIX 000/104€K U KOXH opraiu3ma-xo3suHa. [ pubet C. albicans He YyBCT-
BUTEJILHBI K aHTHOHOTHKAM M crocoOHbl BHI3LIBATH 3a00/1EBaHHUA, H3BECTHBIE
KaK KaHAM303bl U MOHMJIEa3bl, HA (POHE aHTHOMOTHKOTEPAINIMH BCJIEIACTBHE
HapylleHUs HOPMAJIBHOIO COCTaBbl MHKPOQIOpHI YeJIOBEKaA.

C. albicans apnserca apoxokenoaodHbIM rpuboM (1Mo NpH3IHAKYy MOYKO-
BaHUA). Ero k1eTouyHas cTeHKa COCTOMT M3 ABYX CJIOEB (BHYTpPEHHEro M Ha-
PYXKHOro) U UMeeT rojo06JacTHYECKHA THN NMOYKOBAHHWA, B KOTOPOM Yy4acT-
BYIOT 00a /101 KIECTOYHOH CTCHKH IrpHoa.

Knerku C. albicans uMel0T Kpyriyio MK OBaIbHYK (OpPMY C XOpOLIO
BbIPA)KEHHBIM ALPOM, AJEPHBIM BELLECTBOM B BHJIE 3€PEH PA3NIMYHOrO pa3me-
pa 1 nporonnasmon. C. albicans B oTnHuMe OT APYrUX NPeACTABUTENIEH 3TOrO
poaa, oOpa3yoUKMX Yalie BCEro NCceBAOMHUUEIHH, UMEIOT HCTHHHBIE THDEI, a
TAKXKE TOJCTOCTEHHEIE XJIAMHAOKAMHMIHH, PACIIONOXEHHBlE HA KOHLAX JITHX
rud, ¥ 61aCTOKAMUAHH — COOCTBEHHO APOAOKEBBIE KJIETKH — CTPYKTYpbI Oec-
NOJOro pasMHOXKEHHA BCEX APOAOKEBbIX MpUOOB. TakHe MOpGOIOrHYecKHUe
0co0eHHOCTH XapakTepHbl TOAbBKO 4na rpuboB C. albicans.

4.4.3. IIpubopbl u obopyodosanue

TepMocTar, noguepxxusarouiui padbouyo

Temieparypy 28—45 °C ¢ OTKIIOHEHHEM

oT 3agaHHoH + 1 °C TY 64-1-1382—72
Ieiikep «Elmi» nnv anasorMyHbIHA

Jlamunapueiii wkag Mapku JILI1 ¢pupmer «Biokom»»

HJIH aHAJIOTHYHbLIH

LlenTpudyra co CKOpOCTBIO BpallleHHs poTOpa 10

12 000 06./MuH a8 npoGupok o6beMoM 15 e’

Bcetpaxusarens BUOpaLtMoHHBIM THNA «BopTeke» co

CKOpOCThIO BpauieHus a0 3 000 06./MuH

X07100WIbLHHUK OBITOBOM 31€KTPHUYECKHUH I'OCT 26678—85
Becsl na6opaTopHbie o611ero HazHa4eHHUA
2-T0 K1acca TOYHOCTH I'OCT 24104—2001
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MemOpaHHbie YCTAHOBKH JUIA NOJIYYCHHUA

JIEHOHU30BAHHOM BO/IbI OCT 11-029.003—80
AHanu3aTop NOTEHUHOMETPHUYECKHH, NTOrPEUIHOCTE
usMepenui pH + 0,01 "OCT 27987—88

Obnyuarens 6GakrepuuraHbiii HacTeHHbId OBH-150 TY 954-001-0492102—01
Jlo3aTopsl ¢ nepeMEeHHbIM 00BEMOM QO3HPOBAHHA .

dupmbl «Gilson»:

0,2—2,0 mm? ¢ arom 0,01 mm? 1 Tounocteio + 1,2 %;

2—20 mm? ¢ warom 0,01 mm* ¥ Tounocteio £ 0,8 %:

1—10 cm? c waroMm 0,1 cM’ 1 TouynocThIO £ 0,5 %

WK QaHAJIOTHYHBIE
Jlo3aTopbl ¢ NEPEMEHHBIM OOBEMOM 103UPOBAHUA

Gbupmbl «Jlennune»: TY 9452-002-33189998—2002
0,5—10,0 mm? ¢ tzarom 0,01 Mm® ¥ TounoCTLIO £ 0,8 %:;
20—200 mMm? ¢ arom 0,1 mm* 1 TouHocThIO T 0,6 %%

100—1 000 mm? ¢ uarom 1 MMm?* ¥ TO4HOCTBHIO + 3.0 %
[1poOupku cTrepuabHbIe THNA «INAECHAOPD»
oOveMom 1,5 cMm’

[ IpoOUpKH CTEPHIILHBIE C KPLIIUKOH QHPMBbI

«Costar», BMECTHMOCTBIO 15 ¢M’ HJIM aHAJIOTHYHBIE

HaKkOHCYHHKH 111aCTHKOBbIE 06beMoM 1—200 MMm>
HakoHe4yHHKH 111aCcTUKOBBIE 00BeMOM 200—

| 000 mMm°

[lepuaTku pe3nHOBbIE 1'OCT 3-88
Kon0bl N10CKOJOHHBIE KOHHYECKHE PAa3HOH

BMECTHMOCTH [OCT 1770—74
L{mnuHAapsl cTekNgHHBIE MEPHBIE J1abopaTopHbie

BMecTHMOCTBIO 25, 100, 1 000 cm? TOCT 1770—74
BopoHKU cTekNnsHHbIE ['OCT 25336—82

dnakotbi cTepuasHbe 06beMoM 100 u 200 cm’
bupMmbl «Costan WIK aHAJIOTUYHbIE

4.4.4. Mamepuanor u peakmugoi

4.4.4.]1. )Xuakas nuTaTe/bHas cpera A BbIpaliMBaHUA KYJbTYP I'DH-
ooe C. albicans: Oynson Cabypo, npoussoacrtea «MEAI'AMAJD HUHUOM

uM. ITouetrnoro akaaemMuka H. ®. I'amanen PAMH.

4.4.4.2. Teepaas nUTarenbHas cpefa A8 BbIpalUMBaAHUA KYJIbTYp I'DH-
oos C. albicans: arap Cabypo, npomssoacta «ME/II'AMAJD» HHUHUOM

uM. I'oyerroro akagemuxa H. ©. I amasen PAMH.
4.4.4.3. DU3HOJOIrHYECKHH pacTBOpP.
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JonyckalTcs K HCNO/Ib30BAHMIO peareHTsl U MaTepHallbl aHAJIOTHYHOrO
Ha3HAYCHUA APYTHX M3rOTOBUTE/NICH, pa3spelicHHBIE K MPHUMEHEHHIO B yCTa-
HOBJICHHOM MOPAAKE H C XapaKTCPHCTHKaMH, 00€CNeYHBalOLIMMH NPOBE/E-
HHE UCCNECAOBAHMH B COOTBETCTBHH C AAHHBIM JOKYMEHTOM.

4.4.5. Cmanoapmubie 06pasybl HaKoMamepuanos

[Ipn xkannbpoBke MeTONa UCNONL3YIOT CTaHJAPTHREIE 00pa3ibl HAHOMA-
TEPHAJIOB cornacHo 1. 4.1.9.

4.4.6. Memoouka eeeoenun mecmupyemoco obpasya

OO0pa3upl HAHOMATEPHAJIOB B HCCIIEYEMBIX KOHUEHTPAUSIX BHOCAT J10-
3aTOPOM B NpobHpKH ¢ pa3BeaeHHol cycneHsuei rpubos C. albicans v Tina-

TeJIbHO NMEPEMEIIMBAIOT ITHNECTHPOBAHHEM.

4.4.7. Memoouka npoeedenun ananusa

4.4.7.1. O6pa3ubl HAHOMATEPHAJIOB B HCCICAYEMBIX KOHLIEHTPALIHUAX
oobeMoM 0,9 ma BHocAT aosaropoMm B npodupku ¢ 0,1 Mn paseBeaeHHO#M cyc-
nenswueii rpubos C. albicans, conepxaweii 1 x 10° MKT/MI (MUKPOGHBIX Tel B
MJ1), U TIIATENBHO NNEPEMELLIHBAIOT ITHIIETHPOBAHHEM.

4.4.7.2. B xauecTBe KOHTPOJIS UCNOIB3YHOT KyJAbTYpy kKierok C. albicans
1 x 10° MKT/MJ1 B MTaTENBHOl cpefie 6e3 100aBNeHHA HAHOMATEPHAIOB.

4.4.7.3. MUukyOHUpy1OT TIpOOHPKH C ONBITHLIMK H KOHTPONBHBIMH 00pa3-
uamu npx temneparype 37 °C B TteveHue 24 u, orbOupas npoOrl a1 nocesa
yepes OonpeaesieHHbIC HHTEPBAJIbI BPEMEHH.

4.4.7.4. Yepes 2, 4, 6, 8 n 24 u nukyOaunn orOHpaloT U3 KKXO0M npo-
Oupku 50 Mk HHKYOAUHMOHHOH CMecH A KOJHYECTBEHHOH OIIEHKH pOCTa
rpuboB C. albicans B NPUCYTCTBUH HAHOYACTHIL H B OTCYTCTBMH HAHOYACTHIL
(KOHTPOJIb).

4.4.7.5. OTrob6pa"Hbeie nNpoObI 3aceBaloT HAa 4Yalwlky [letpn ¢ nMUTaTE/Ib-
HeiM arapoM Cabypo n HHKyOHpylT npu temneparype 37 °C B ycaoBuax

a’dpoOHOo3a B TeyecHuUe 24 4.
4.4.7.6, Yepe3s 24 4 uHkyOauuu npoBOIAT MOACHET BEIPOCIINX KJIETOK

C. albicans.
4.4.8. Obpabomka noay4eHHbIX OAHHBIX U npeoCmaenerue pesyibmama

18 oueHKH AeHCTBHA HAHOMATEPHAIOB HA POCT rpHOOB JUIA KaXJOI0
ofpasua kynetyp C. albicans, KyTbTHBHPOBAHHLIX C OINpEACACHHON KOHLICH-
TpauMEN HCCIEAyeMOro HaHOMAaTepHaa, IMPOBOAAT CPAaBHCHHE YHCJIA Bbi-
POCHIHX KOJNOHHHA ¢ YHCJIOM BBIPOCIINX KOJOHHH B IIOCEBAX H3 TEX HKE pa3Be-
JCHHUH KOHTPOABHOro o0pasiia KynbTypsl, KyJlbTHBHpOBaHHOH 6e3 HaHOMAaTe-
pHanoB. JJOCTOBEPHOCTL PA3IMYHIA B KOTHYECTBE KONOHHH MO CPABHEHHIO C

KOHTPOJIEM OIIpeAe/AIOT 10 KpUTepHIO CTHIOJCHTA.
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5. MeToa olleHKH 0e30NaCHOCTH HAHOMATEPHAJ/IOB
HA MOC/IbHOH CHCTEeMe B3AHMOXCHCTBHSA
C MOBEPXHOCTHLIMH PEeleNITOPAMH
IYKAPHOTHYECKHX KJIETOK B YCJIOBMAX in Vitro

5.1. llpunyun memooa

TLR (Toll-Like-Receptors) — aBasiorcs pelelnTopaMH BPOXKIEHHOrO
HMMYHHTETa. OHHM cneH@UUYECKH pacno3HalOT pa3iiIMyHbie CTPYKTYPHbIE
4YaCTH MHKPOOPIaHH3MOB ¥ 00ecneyrBalOT AKTHUBALMIO KIIETOK, KOTOpas
MPUBOAHUT K PA3BUTHIO BocnayicHus. [IpeanaraeMslit MeToa OCHOBAH Ha TOM,
4TO Yyepe3 CHrHaIbHBIN Kackaa TLR BeacT Kk akTMBALMU TPAHCKPHITIIHOHHOIO
(aktopa NFkB 1 ero tpancinokauuu B sapo, rAe 3TOT (aKkTop CBA3LIBAETCA C
COOCTBEHHBIM PECIIOHCHBHBIM 3JIEMEHTOM, IO TPAHCKPUMNLIHOHHBIM KOHTPO-
ICM KOTOPOro HaxoAMTCsi IeH Oera-ranakro3uaasel. TakdM oOpaszoMm, 110
LIBETHOH peakliiy Ha OeTa-rajakro3nigasy MOXHO KOCBEHHO CYIHTh 00 aKTH-
sauMn TLR u, cienosarensHo, 0 BO3MOXHOCTH BO3HHKHOBCHHS BOCIaNH-
Te;1bHOH PEAKLMH.

[lpuHuun Metoaa 3aknioyaercs B 100aBJICHUH HAHOYACTHL IIPOUCXOXK-
J€HUS K CHOpMHpOBAHHOMY MOHOCIIOK KiaeToK JIMHUM HEK 293, Hecymux
passimykbiii Habop Toll-nomobOueix peuenropos. O6paboTaHHYO KYJbTYpPY
ICIeTOK HHKYOHpYIOT nipu 37 °C 8 CO,-unkybatope B TeueHne 24 4. Yepes
24 4 HHKYOaUHH TIPOBOIAT W3IMEPEHHE (PepMEHTATUBHOH AKTHBHOCTH MNPO-
JYKTa pENnopTepHoOro reqa [3-ranakto3niassl 10 UBETOBOM peaklivM.

5.2. XapakmepucmuKka ucno/ib3yemulx OpeanuimMoe u mecm-cucmem

B kayecrBe MOAENBHOH CHCTEMBI MCMONb3YETCH HECKOJIbKO THIOB KJIE-
TOYHOH KynbTypbl HEK 293, Kaablii #3 KOTOPBIX HECET ONpeacSICHHBIA Ha-
6op Toll-nonobusix peuenropor. Kierounas nuuus HEK 293, Hecyiuas Ha-
Oop Toll-noaoOHBIX peHenTOpOB, COXPAHIET BHICOKYH) YYBCTBHTENLHOCTD HA
npotsikeHHn 40—50 naccaxe oT MOMEHTA NojlyuyeHUsd. Pa3 B Mecqau nposo-
AAT CENEKLHIO KYNLTYP KAETOK Ha aHTHOMOTHKAX, YKa3zaHHbIX B 1abia. 5.2.1,
s noarBepxaeHus Hanuuus Toll-mogobuoro(Heix) peuenropa(oB) M pe-
(IOPTEPHOTO FeHa B-ranakro3zupassl. Takke pa3 B MeEcAl MPOBOIAAT aHAIM3
KY/JAbTYPbl Ha HajIM4HE HHPEKUMOHHBIX KOHTAMWHAHTOB (MHKOILNA3M, I'pH-
6OB, BUPYCOB U T. 1.).
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Tabnuya 5.2.1
THNLI KYABTYPBI KjieTOK JHHHH 293, Hecymnue Toll-noaobunie peuenropsnl

CenekTHBHBIN

THnbt KynbeTYpbI
aHTHOHMOTHK

KJIETOK JIMHUH 293

293 hTLR null
293 hTLR2

Tonn-nopobHBIA peuenTop

[Iypomuuuu (10 Mxr/mn)

flypomuuuH (10 Mxr/mn)
bnacTuuuauH (10 Mxr/mn)

[lypoMuuuH (10 Mkr/mn)
bracruuvanu (10 Mxr/mn)

Human TLR2 u CD14 [lypoMuutin (10 mxr/mn)
bnactuumana (10 Mkr/min)

bneomuuuH (10 Mxr/mn)

Human TLR4, CD14 u MD2 |[lypomuuuH (10 Mxr/mn)
baactunuaux (10 Mxr/mn)
baeomuuun (10 mxr/mn)

Ilypomuunu (10 Mkr/mn)
braacTthunaud (10 mxr/mn)

Human TLR2

293 hTLR2/6 Human TILR2 n TLR6

293 hTLR2/CD14

293 hTLR4/CD14-MD2

293 hTLRS Human TLRS

5.3. Ilpubopes u obopyooeanue

bokc namuHapHbiH [1 ypoBH4 3awnTel THna JILI-]

¢upmel «Biokom» nuiiu aHaNOrHYHbIM

CO,-unkybatop pupMbl «Sanyo» MOACb

MCO-18AIC (Snonus) niavd aHaIOrH4YHbINA

XONOAHIbHHK OBITOBOH 3JICKTPHUCCKHUH [OCT 26678—85
Mopo3unsHnas Kamepa, obecneunBaroulas

temneparypy —20 °C uam HHxKe

baHs BoAsHaA TEPMOCTATHPYIOLLAA TY 10-23-28—87
MHKPOCKOI HHBEPTHPOBAHHBIH TY 3-3.2180—89
CnextpodoTomeTp OCT 3-4448—88

Becnl nabopatopusie obiiero HazHa4YCHHKSA

2-T0 Kj1acca TOYHOCTH ['OCT 24104—2001
MeMOpaHHbIC YCTAHOBKH JUIA 110 TyYEHHUSA

JAE€HOHHU30BAHHOH BO/IbI OCT 11-029.003—80
OGayyarens Gakrepuianstit Hacrenusiii ObH-150 TY 954-001-0492102—01
Crepunusarop TY 25-1972.005—89

D nakoH 1A KYJIBTHBAPOBAHUS KJIETOK IUIOMIAXBIO
25 cM® pupMbl «Sarstedty, [epmanus

WJIA aHAJIOTHYHBIA

DnakoH A KYJ1bTHBHPOBAHHUA KNETOK IIOLIAABIO
75 cM® dupmbl «Corningy, CILIA HaH aHaNOrHYHEIH

31



MP 1.2.2566—09

96-aynouHslii nnanmet ¢upmel «Corningy, CLLA

MM AHATOTHYHbBIN

CrepuibHble OAHOPA30BBIC NACTEPOBCKUE NHUIIETKH,
3 .

obveMoM | cm”, pupmbl «Coming, CILLIA

MJIA aHAJIOTUYHBIE

CrepunpHble 0AHOPA30BbIE NACTEPOBCKUE MUNETKH,

o6BveMoM S cm”, bupmbl «Corningy», CLUA

HIH aHAJTOTHYHBIE
CTepHibHBIC 0OTHOPA30BLIC IACTEPOBCKHUE IHIETKH,

o6beMom 10 cM’, pupmser «Corning», CIIIA
HJTN AHAJIOTHYHBIE
Jlo3aropsbl ¢ NEPEMECHHBIM O0BEMOM HO3UPOBAHHUA

dpupmel «Gilson»:

(),2—2.0 mMm3? ¢ miarom 0,01 mm> m Tounocteio + 1,2 %;
2—20 mM? ¢ arom 0,01 mm’ 1 TOYHOCTLIO + 0,8 Y0
| —10 cm? ¢ mnarom 0,1 cm® 1 ToyHocThiO = 0.5 %

HIH AHATOTTHYHLIC

Jlo3aTtopsl ¢ nepeMeHHbIM 00BLEMOM 103HPOBAHKS
pupmel «Jlennuner»: TY 9452-002-33189998—2002

0,5—10,0 Mmm? c wrarom 0,01 mm> ¥ ToyHOCTRIO + 0.8 %;
20—200 mm° ¢ waroM 0,1 MM? 1 TOUHOCTRIO T 0,6 %!
100—1 000 Mm? ¢ miaroM 1,0 Mm* M TouHoCTBIO + 3 %
[TpoOupku Tuna «nneraopd», BMECTUMOCTEIO

1,9 CM™, HIIK AHAJJOTHYHbIE

- 3
HakoHedHUKH naacTUKoBele, 00bemMoM 1 —200 MM
HakoHneuHyKy I1acTHKOBbIe, 06seMoM 200—1 000 mm°

[lepyaTky pe3HHOBBIC ['OCT 3-88
Ko10b! NNOCKOAOHHBIE KOHHYECKHE Pa3HOH

BMCCTHMOCTH [OCT 1770—74
[IM1MHAPDBI CTCKIIAHHBIE MEPHBIC J1abopaTopHbie,

pmecTuMocteio 25, 100, 1 000 cm? [OCT 1770—74
BOpOHKH CTEK/ISHHbIE [OCT 25336—82

[Hratus ans npobupox oobemoM 1,5 cm’

3.4. Mamepuanst u peaxmugst

MoaudnuupoBadHas cpena DMEM ¢upmbl
«Hyclone», CILHA

OxapakTepu3zosaHHas IMOpPUOHA1bHAS CHIBOPOTKA
KPC dbupmbt «Hyclone», CLIA

[lenuunnnun pupmer «Sigmaxn, CHIA

HJIH aHaAJIOrHYHbIH

32



MP 1.2.2566—(09

Crpentomuiivd ¢pupmel «Sigma», CLLA
HJTH aHAJIOrHYHEIH

Ilypomuiun pupMel «Sigmay, CLLHA
HJIK aHaJIOrHYHbIA

bnacTuunana pupmsel «Sigma»n, CIIHA
HJIH aHAJIOTHYHBIH

L-rmotamus dpupmel «Sigman, CLLIA

WJIH aHAJIOTHYHBIN
bukapbonaT HaTpH4 ['OCT 2156—76

XJIOpUJ MarHus 'OCT 4209—77
Tpuc-HC] dupmer «Sigma», CIIHA

HJTH aHAJIOTHYHBIN

XJIOpHas KHUCIIOTa TY 6-09-2878—84
HenoHHbIN AETEPreHT OKTUIPEHOKCHIIOIHITOKCH-

ataHon Nonidet P-40 (NP-40) «Sigma», CILLIA
O-Hurpodennn-p-B-ranakronupaHo3ng pupmel

«ICN Biomedicals Inc.», CILHA unu aHaJOrM4yHeIA

MeTtHnneHoBsli roay6bo TY 6-09-29—76
MeTanoJl ["OCT 2222—95
Boaa nevonn3oBaHHa 1'OCT 6709—72

JlomycKarTCs K UCIOIb30BAHHIO PEare¢HTH W MaTEpHUabl aHaJIOTHYHOI O

Ha3HAYEHHUA IPYTMX H3IrOTOBHMTENCH, pa3pellieHHbIE K NMPHMEHEHHIO B yCTa-
HOBJIEHHOM MOPSJIKE H C XapaKTepHUCTHKAMH, 00ecneyrnBalolllHMH NMpOBe/ie-

HUE UCCIICAOBAHHHN B COOTBETCTBHH C JAHHBIM JOKYMEHTOM.

3.5. Cmanoapmmnste obpaszyst nanomamepuanoe

Ilpn xanuOpoBKe MeToaa MCMONL3YIOT CTaHAAPTHRIE 00pa3nsl HAHOMa-
TEPHANIOB COIJIACHO 1. 4.1.5.

5.6. Memoouxa eseoeriun npob

["oTtoBAT 4 mnocinenoBaTeNbHBIX 2-KPATHBIX Pa3sBEACHHA HCCIENyEMBbIX
o6pasuoB. C MOMOILBIO 103aTOpa BHOCAT 20 MM’ pacTBOpa M3 KaMJ10# Mpo-

OMpKH ¢ pa3BEACHUAMH HAHOMATEPHAIOB B COOTBETCTBYIOUIYHO JIYHKY IUIaH-
wera. [1py 3TOM BaXKHO HE KacaThCsl HAKOHEYHHUKOM [03aTOpa KJIETOK, YTOOBI

HE MOBPEAUTH MOHOCIION KJIETOK.

5.7. Memoouka npoeedenun ananusa

5.7.1. Knetku nuuun HEK 293, necyume Toll-nogobueie peuentopsl,
pacceBaloT B cpeae DMEM Ha 96-n1yHOYHRA NnaHIIeT B KOHUECHTPaLHH
5 x 10° knerox/mynky. Kaxastit TMn kiaetounoii kynsTypsl HEK 293, Hecy-
el onpeaeacHnblii Habop Toll-mogoOHBIX pelienToOpoB, NepeceBalOT Ha OT-
ACJbHEIA MNaHIIET ¥ MapKUpyloT ero. Kpaihne JIYHKH He MCHOMB3YIOT IS
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aHaM3a, T. K. PE€3yJAbTAThI, NOJYYEHHBIC B OTHX JIYHKAX, CHUTAIOTCA HEAOCTO-
BCPHBIMH. Ha Kpbillike NNaHILIEeTa AealT NOMETKH O TOM, KakHe 00pa3libl

BHECEHBI B JIYHKY.
5.7.2. Hepe3 24 4 unkybauun B CO,-unxybarope npu 37 °C kierku
(POPMUPYIOT MOHOCJOH. ['0TOBAT 4 MOCHEA0BaTEIbHBIX 2-KpaTHBIX pa3Bele-
HUS HccneayeMblX 00pasuoB HaHoMarepHaioB. 18 Kaxaoro pa3BelacHUd
HAHOYaCcTHL rOTOBAT 3 NOBTOpa. B KaueCTBe NOJMIOXKHUTE/ILHOIO KOHTPOJIA A4
KaXIAO0N KJAETOYHOH JIMHUM, HecylleH onpenenenHbiit Hadop Toll-noaobxeix
peLENnTOPOB, UCTIONB3YIOT NpenapaThbl, yKkasaHHbie B Tadn. 5.7.2.1. B kauect-
BE OTPHULATEIBHOIO KOHTPOJIA HCIOJIB3YIOT KJIETKH COOTBETCTBYKLUErO THIIA
knerouHon KyaeTypel HEK 293, Hecymei onpeaenennsint Habop Toll-noao6-

HbIX PELUENTOPOB 0€3 100aBICHHSE UCCIETYEMEIX 00pa3LIOB.
Tabnuua 5.7.2.1

IHonoxnureNbHbIC KOHTPOIH AJH KYALTYP KAETOK JIHHHH 293,
Hecymtux Toll-noao0ubie peuenropibt

Tunel KynbTypbl ITonoxuTenbHbli Pabouas
KNETOK JIHHHUH 293 KOHTPOJIL KOHUEHTpAaUHS

293 hTLR null —
293 hTLR2 CuUBTEeTHYECKHI 100 HE/MT
JHALHATHNONENTH
293 hTLR2/6 CHHTEeTHUYECKHH 100 HE/MA
NHAUHANUNONENTHA
293 hTLR2/CD14 CUHTEeTHYECKH 100 HI/MT
_ ~ AMALMIUTHIIONENTH/L
293 hTLR4/CD14-MD?2 JiInnonoauncaxapua 500 Hr/Mn

293 hTLRS Dnarenntvu 100 Hr/MN

5.7.3. Yepes 24 4 unkybauun 8 CO,-unkybaTope npu 37 °C npoBOaAT
H3IMCPEHHE aKTHBHOCTH PENOPTEPHOro reHa dera-ranakroidaassl 10 UBETHOH
pEeaklHH pacllerieH|s cyOcTpata o-HuTpodeHu-fB-B-ranakronupatosnja
(ONPG). Ilpu pacwernsienun ONPG obOpazyerca O-HutpodeHH, KOTOPBIH
NPHAAET pacTBOpPY XKenToe okpaluuaHHe. CKoOpoCTh pacuienneHus cyocrpa-
Ta 3aBHCHT OT KOJHYECTBA 3KCIPECCHPOBAHHOM OeTa-ranakro3naassbl, ro3To-
MY U3MEPECHHE ONTHYECKOH IJIOTHOCTH MMO3BOJAECT KOCBEHHO OLEHHUTH aKTH-
saunio Toll-nogobHeIX penenTopos.

5.7.4. IlpurotoBaeHue pacTBOPOB.

5.7.4.1. PacrBop cybcrtpata ONPG roroBaT no cleayloleld MpoIrvucHu:
2 Mr o-uuTpodernn-p-B-ranakronupanosuaa, 1 cM’ OHOKPaTHOTO pacTBopa
oydepa ONPG.
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5 7.4.2. IIaTnkpatHbid Oydep ONPG rOTOBAT MO CIEAYIOLUEH MPOMUCH:
0,5 cM® 1| M pacrBopa MgCl,, 62,5 cm® 2 M Tpuc-HCL, pH 7,4, 1 cm® 10 %-ro
pactBopa NP-40. Pacreop noBoasr no 100 cM’ JEHOHH3MpOBaHHOH BOOIA.
IlpurorossieHHBIA PacTBOP MOXET XpaHUTBCA IpH 8 °C B TeyeHue 2—3 He-

(19
5.7.4.3. OnHOKpaTHHIH qu)ep ONPG nony4aroT H3 NATHKPATHOTO IO

caenyrowmeit nponucu: 10 oM’ [ATHKPATHOTO bydepa ONPG noBoast aeuo-
HU3UPOBAHHON BOJOH 110 50 cM’,

5.7.5. Totopat 30 ¢cM’ pacTBOpa c¥6c1paTa ONPG. C knerok yaansor
poctoBylo cpeay H Aobasnsior 100 MM~ pactBopa cydcTtpata ONPG. [1nau-
wer HHKyOupyroT npu temneparype 37 °C B CO,-uHKyDaTOpe B TeueHMe
20 MHH, 3aTeM uepe3 Kaxable 10 MHH HU3MEpAIOT ONITHYECKYIO TUIOTHOCTHL B
KOKIOH JIyHKE HAa MmIaHweTHOM doToMeTpe npH JIHHE BOJHE 420 HM. Us3-
MEPCHHS 3aKaHYHUBAIOT, Korjza xors Obl B OJHOH JIYHKE pe3yasTar Oyaer
OoselIe 2 ONTHYECKHX €AWHHL. 3a €HHHIYY aKTHBHOCTH [3-ranaxkro3uja3bl

MPHHUMAIOT KOJIHYECTBO ¢epMeHTa, KOTOpoe ocBobOXxaaer M3 cyberpara
ONPG 1 mxMone O-HuTtpodeHona 3a 1 MUH npH JAHHBIX YCJIOBUAX PEaKIHH.

3.8. Obpabomka noayuennsix 0anmnslx

OO0paboTKy MNOJYYEHHBIX JAHHBIX I[POBOAAT MOACYETOM CPEAHEro
APUPMETHYECKOrOo IS 3 MOBTOPOB KAXKAOIO HIMEPECHHS H OMNPEACICHHIO
CTAHAAPTHOTO OTKJIOHEHMA. '

§ — CTAHJAPTHOE OTKJIOHEHHE;

n — 00BEM BHIOODKH;

X; — i-M JNIEMEHT BbIOOPKH;

X — cpeaHee apu(pMeTHYECKOE BRIDOPKH.

5.9. Cmamucmuueckan o6pabomka oarHsix

Jlng onpeneyieHHs CTaTUCTHYECKOHM JOCTOBEPHOCTH MOJYYEHHBIX AaH-
HBIX MOACHHMTHIBAIOT BENHYMHY KpuTepHs CTBIONCHTA AN ABYX BBIOOPOK H
CpaBHUBAIOT C TAOJHUYHBIM 3HAYCHUEM PH YpOBHE 3HaYnMocTH P = 0,05.

5.10. ITpeocmaenenue pesyrsmama

3HauyeHHUs AKTHUBHOCTH PENOPTEPHOTO reHa P-rajnakTo3uzassl B HCCIIE-

).'IythIX JYHKAX, HaxXOIAIIHECHA B HHTepBaJ]e:
0,2—1,1 (ans 293 hTLR2/6 u 293 hTLR2/CD14)

0,2—1,4 (ans 293 hTLR4/CD14-MD?2) unu

35



MP 1.2.2566—09

0,2—1,0 ang 293 hTLRS

CYHTAKTCA POHOBBLIMH.

3HAYEeHHUA AKTHBHOCTH PEIOPTEPHOrO reHa (-rajlakro3suaassl B MCCIe-
JAyeMbIX JyHKax Ana kietouHoi nuHuu 293 hTLRnull He nomkHB npeBbl-
wmath 0,2.

Ecan B pe3ynbrare NPpOBECACHHOI0 UCCIIEN0OBAHHS NPenapaT HaAHOYaCTHLL
NOKa3ajl yBEIHYCHHE aKTHBHOCTH PENOPTEPHOro reHa (-raJakTo3uaasbl Ha
no00# U3 KneTouHprX MMHUH (kpome 293 hTLRnull) 6onee yeMm B 2 pa3za no
CPaBHEHHUIO CO 3HAYECHHAMH B OTPHLATENILHOM KOHTpOJE, a Takxke Habmona-
JIOCh YBE/IHYEHHE aKTHUBHOCTH [-ranakro3naassl 0osee YeM B 2 pa3a Mexy
ABYMs NOCAEAYIOIIMMH pa3BEACHHAMM Nperapara HAHOYaCTHL, TO HAAHHBIHA
TECT ABNACTCH NOJOKHUTENBHEIM. JTO CBHAECTEIBCTBYET O TOM, YTO HAHOYACTH-
[161 B3aUMOZEHCTBYIOT ¢ Toll-noaobHeiM(K) peliertTopoM(aMu) H MOTYT, BO3MOX-
HO, IPUBECTH K BOCMATHTEIBHOMY Npoueccy. Takue HaHOMaTepHalIbl ABJIA-
FOTCS1 HEOE30NMACHBIMYU H NOANEXKAT JabHEHILIEMY HCCREAOBAHUIO in Vivo.

6. Onenka 6e30nacHOCTH HAHOMATEPHAJIOB in ViVo
B TECTaxX HA ruApPodMoOHTAX

MeToabl OHOTECTHPOBAHHSA 110 ONMPEACICHHIO TOKCHYHOCTH HAHOYACTHLY
H HaHOMATEPHANOB JUIA MOZEIbHBLIX BHAOB THAPOOMOHTOB MPHMEHAIOTCA
Hapsy ¢ METONAMH TECTHPOBAHHS Ha KYJLTYpax MHKPOOPTaHH3MOB (pasaen J)
W KynbTypax Knetok (pasaen 6) npu ycraHoBicHHH TpebGoBaHu#t x Oe3onac-
HOCTH HAHOMATEPMAIIOB, NMOCTYNAKIIMX BO BHEIWIHIOW CPEAYy B pe3yibrare
XO3AHCTBEHHOW U MHOH JEATEILHOCTH.

Hnsa OHOTECTHpOBaHMA HAHOMATEPHAJIOB FOTOBIT UX BOAHYIO AHCHEP-
cuto, ucnosb3ya soay no 'OCT 6709—72. Ilpu >TOM ciaeayer NPUMEHATE
MEXaHUYECKHE H (PU3UKO-XHMHYECKHE METOAbI AHCNEPTHpOBaHHUA (nepemMe-
[IIHBAHHE, BCTPAXHBAHHE, YNbLTPa3BYKOBass 00padoTka), He BIMAIOUIHE HA XH-
MHUYECKHH COCTaB TECTUPYEMBIX HAHOMATEPHAIOB. Fcnoav3o6arnue npu ouc-
nepeupoOSanut NOBEPXHOCMHO-AKMUBHLIX BeUiecm8 U OPCAHUYECKUX pacmeo-
pumeneu xe oonyckaemca! B HCKIIOYHTENBHBIX CIy4YasX MOIMYCKAETCHA NPH-
MEHEHHE HOoCHUTENEH, OMONOTHYECKas HHEPTHOCTh KOTOPAIX IOATBEP)KICHA B
COOTBETCTBYIOLIMX KOHTPOJBHBIX TecTax. [lanee M3 HCXOAHOH IHCNEpPCHU
IOTOBAT CEPHIO pPa3BElCHHH C MOCIEAOBATEIbHO YOBIBAIOLIMMHU KOHLECHTpa-
IUAMY HAHOMATEPHANOB, UCTIOAb3YA NHTHEBYI0 Boay no 'OCT P 51232—98
(NMUTLEBYIO BOAY MpPEBAPHTENbHO AEXJIOPHPYIOT NIyTEM OTCTAMBAHHUA).

Jing onpeneneHus cpegHer netaibHOH (3¢ ¢dexTHBHONR) KOHUCHTpALHUH
(LCsp) roToBat ceprio (He MeHee NATH) pa3baBiacHUU NMPoOLl TECTHUPYEMOro
HaHOMaTepHana. BennunHa LCso onpeaensercs no METoay JHHEHHOH UHTEp-
NONALUMM B CHCTEME KOOpAUHAT, obecneunBaronieit MakCHManbHOEe nNpuOnu-
KEHHUE 3aBUCUMOCTH rHOENHM TECT-00bEKTOB OT JEHCTBYIOLLEH KOHUCHTPALIMH
K TMHEHHON (NMPONMOPLHOHAIBHOM ) 3aBHCHMOCTH.
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6.1. Memoo ouenku bezonacnocmu nanomamepuanog no 2ubenu
paxoobpa3nsix Daphnia magna Straus

6.1.1. IIpunyun memooa

Metoa OCHOBaH Ha YCTAHOBICHHH Pa3IMYHA MEXIAY KONHYECTBOM I10-
ruOmux AadpHUA B aHAIM3MpYeMoOil npobe (ONBIT) U KyNbTUBALHOHHOH BOJIE

(KOHTPOJIB).
KpurepueM ocTpoH JNeTaNbHOH TOKCHYHOCTH sBseTrca rubens 50 %

napurui H 6onee B ONbITE 110 CPABHEHUIO C KOKTPOIEM 3a 96 4 OHOTECTHPO-
BAHUA.

6.1.2. Xapakxmepucmuku nozpewtnocmu uIMepeHuu

[‘paHuubl, B KOTOPBIX HAXOAMTCA OTHOCHTEJILHASA TMOTPELIHOCTE ONpele-
JIEHHA TOKCHYHOCTH N0 JaHHOH METO/UKE ¢ 3aXaHHOH JOBEPHUTEIBHOH BEPO-
aTHOCThIO P = 0,95, coctapaaioT + 66 %. Hanboneumiee BO3MOXHOE 3HaAUEHHE
CPEAHEro KBRAPATUUECKOTO OTKJIOHCHUA CIYUYAUHOU COCTABNAIOUIEH OTHOCH-
TE/ILHOH NOrpeulHOCTH ONPEAC/ICHHS TOKCHYHOCTH MO [JaHHOW METOAHKE O
coctaBaser 34 %. XapaKTepHCTHKH MOTPEUIHOCTH YCTAHOBJEHBI 110 pe3y.ib-
TaTaM BHYTpHIAOOpaTOPHOro IKCIEPHMEHTa C HCMOJIL30BAHHEM 3TAJIOHHOTO
BEILIECTBA — KaIHA ABYXpoMOBOKHCIIOro (K;Cr;05). Aaropur™m ycTraHOBJIEHHA
XapaKTEPHUCTHK NMOTrPELIHOCTH METOAMKH TIPHBEACH B [IPHIOK. 1.

6.1.3. Obopydoeanue, mamepuanvl U peaxmusol

[TpuMeHsAIOT ClneayomHe CpeaCTBa H3MEPEHHUH, BCIIOMOTaTEe/IbHbIE YCT-
pPOMCTBA, MaTepHalIbl H PEAKTHBHL:
AKBapHyMbl eMKOCTBIO 3, 10 1 100 n
Cayvok a1 oraoBa peibhl

Muxkpokomnpeccop akBapuymubii AJH-4 ['"OCT 14087—380
Annapar ans BCTpAXHBAHHA TY 64-1-1081—73
Meluanka naboparopnas TY 25-05-2160—80

OxcuMmerp modoro TMna, ¢ NOrpPeIIHOCTLIO

uamepeHus He Gonee 0,5 Mr O/am’
Jlyna cknaagHas I'OCT 7954—76

[ pymn pe3HHOBEIC pa3HbIe TY 9398-005-05769082—2003
['a3 MenbHHUHBIA No 25—43 (YHCN0 OTBEPCTHH,

npuxoasmmxcs Ha | cM coorserctyer Homepy)  I'OCT 4403—91
TepmMonioMHHOCTAT NHOOOTO THIA, NOUICP)KHBAIOIIHMH

TeMneparypy Boas! (20 + 2) °C, ocBelICeHHOCTS

(500 £ 100) nk

Bectl naboparopHbie 2-ro Kiiacca TO4HOCTH
¢ Hanbonblueit npenensHo# Harpy3ko# 200 r ['OCT 24104—2001

Boponku pasxeie naGoparopHbie I'OCT 25336—82
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bIOKCHI HTM CTAKAHYUKH IS B3BEIIUBAHUA,

anametpoM 30, 40 MM 'OCT 7148—70
LlenTtpudyra naboparopHas MeAMLUHCKaS TY 5-375-4261—76
TepmomeTp ¢ ueroi aenenus wkansl 1 °C oCT 112—78
X010aHIBHHK 1000ro THNA, NOLAEPXXHBAKOLIHH

Temnepartypy (4 £ 2) °C

[Llkad cymnibHbIA 3neKTpUYCCKUil obuienabopa-

TOPHOTO HA3HAYCHHA [TOCT 13474—79
pH-MeTp nnu aHanoru TV 4215-001-13245171—97
Konbsr mepHsie, BMecTUMOCTRIO 0,5 1 1,0 M :

2-ro KJ1acca TOHHOCTH ['OCT 1770—74
bymara ¢punsTpoBaibHasA ['OCT 12026—76

[ InneTkn Mepueie, BMECTHMOCTHIO OT | 110 10 CM3,

2-T0 KJ1acCa TOYHOCTH ['OCT 29227—91

IInneTky agTOMATHYECCKHE, N03aTOpsl 11000ro THIA,

o6vemom 0,1—0,2 cm”

[Tocyna cTEKNAHHAA: BMECTHMOCTBEO 2 AM® IS

KYJAbTHBHPOBAHUA AadpHHHA, BMECTHMOCTEIO OT 100

10 150 cmM’ ans GuoTecTUpOBaHUA

[Tpo6GuUpPKH CTEKAAHHBIC, BMECTHMOCTBIO 10 M OCT 25336—82
TpyOxu CTCK/IAHHBIE C BHYTPEHHUM JAHAMETPOM

5—7 MM /14 OT/I0Ba JaQBHHA

[{vsmuuapsl mepHble, BMecTuMocThiO 0,1, 0,5 1

1,0 am?, 2-ro Knacca TOYHOCTH rOCT 1770—74
Harpuii xnopuCThiH [TOCT 4233—77
Kanuit 18y XpOMOBOKHCIIBIN [TOCT 4220—75
Bona mucrnnnupoBarHas [[OCT 6709—72
Bona nuteeBas I'OCT P 51232—98

6.1.4. Ycroeus svinonnenus buomecmupoganus

buoTrectnpoBaiue NPOBOAST B NOMEUICHHH, I'I€ HE XPaHAT W HE pabo-
TalOT C JIETYYHMH BElIECTBAMH, HE UCNOAB3YIOT 00pabOTKY NOMEIEHUs HH-
CCKTHUHIOIAOMH.

Temneparypa aHanu3upyemMod npoObl npu OUOTECTHPOBAHHH LOJKHA
ObITh (20 + 2) °C, KOHUECHTpaUHUA KUcaopoaa B npobe B Havane OHOTECTHPO-
BaHUA — He MeHee 6 Mr/n. Bo Bpems OHoTecTHpPOBaHHA MTPOOLI a3PHPYIOT.

JIWTENBHOCTE CBETOBOrO IMEPHONA AO/KHA COOTBCTCTBYET CCTCCTBCH-
HOMY, JUTS Y€r0 KCNONB3YETCA TEPMOJIIOMUHOCTAT.

[110TROCTh MOCaAKH OJHOCYTOUHBIX JAapHHH B OHBITE H KOHTPOIIE
NOHKHA cocTasATh 10 ak3emnsapoB Ha | 1. [IoBTOPHOCTE TpexkpaTHas.
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Pe3ynbTaThl yYMTHIBAIOT, €CJIH B KOHLIE OHOTECTHPOBAHUSA KOJIHYECTBO
nornbunx aadHuii B kourpoae He npeBpimano 10 % ot LCsy 3a 24 4 Bo3neit-
CTBHS 3TaNOHHOrO BewectBa K,Cr,O; (1—3 Mr/n).

6.1.5. [loocomoska Kk evinoaneruo buomecmuposaHus

B kadectBe TeCcT-00BbEKTA MCMONB3YIOT 1a00PATOPHYIO KYJIBTYPY Jad-
HUK — Daphnia magna Straus (Cladocera, Crustaceay).

Kyabrypy nadumit BeIpaliHBalOT B CTCKIAHHOH NOCYZle BMECTHMOCTHIO
70 2 J1. [Tocyxy MOIOT MMTHEBOM COMOM U TIIATEIEHO ONMOJACKUBAIOT JHCTUII-
JTHPOBAHHOHU BOAOH. Henvia npumenames cunmemuyeckue mowouue cpeo-
cmaea u op2anuueckue pacmeopumenu!

Hna KynbTHBMpOBaHUA NapHUH HCNOAB3YIOT IHThEBYIO Boay. IIHThe-
BYI0 BOJAY NPEABAPHTEABHO ACXJIOPHPYIOT MYTEM OTCTAaHBAHHA W adpUPYIOT
MHUKPOKOMIIPECCOPOM A0 JOCTHKEHHUA KOHLUECHTPALHH PACTBOPEHHOIO KHCIIO-
pona He MeHee 6 Mr/ .

Hauanenasa nnotHocts nocagku — 6—10 ocoben Ha 1 n Boabl. CnycTa
>—7T CYTOK, B T€YEHHE KOTOPHIX Ja(pHUU NMPHBBIKAIOT K 1abOpaToOpHBIM yC-
JOBUAM CYUIECTBOBAHMA H HAYHHAIOT Pa3MHOXAThCA, B COCYAbl [A0JIMBAIOT
BOAY A/1A AANBbHECHILIETO KY/IbTUBHPOBAHHA.

[lepecaxnBaror aadHHI 1MPpH NOMOLUH CTEKNAHHON TPYOKH BHYTPEHHHM
AHaMeTpoM 5—7 MM Tak, 4TOOBI MX HE TPABMUPOBAThL. AIPHUPOBATH BOJY B
[ocyae ¢ naQHUAMH HE PEKOMEHAYETCA.

[ lpy nogaepXaHUM KyJbTYphl B MIOMELUCHHH HE JAO/DKHO ObITh BPEIHBIX
ra3oB H TOKCHYHBIX napoB. OnrtuMansHas Temrieparypa (20 + 2) °C, npo-
JOJKHTEIBHOCTb CBETOBOrO AHA 12—14 y (He ocBelaTs KyJIbTypy NpAMBIMH
COJTHEUHBIMM JydaMu). Ilocyay ans coaepkaHus napHHUA HENb3A MBITh
MOIOILIMMH H OpraHWYEeCKHMH PAaCTBOPHTE/IAMH, JTYUYlE MBITH MTHTEEBOH CO-
10, NpPH 0COOOM 3arpA3HEHUH — XPOMOBOH CMECHIO MJIH CONAHOH KHCJIOTOH.
J1a KynbTHBHPOBAHHMA RaHUH HCNONB3YIOT BOAONPOBOJAHYIO BOAY, Mpe/Ba-
PHTENBHO OTCTOAHHYK) HE MEHee 7 CYTOK H HACBILUEHHYK KHCIOPOAOM
(pH 7,0—8,2; xectkocTh 00miags — 3-—4 Mr-3kB./JI; KOHLUEHTpAIHA PacTBO-
peHHOro Kkucinopoaa He meHee 6,0 mr/n). Pas 8 7—10 cyTok nonosuHy o6ne-
Ma BOIbI C KyJLTYpOH ZadQHHi 3aMEHSIOT HA CBEXYIO, YAAIAIOT CKONHUBIIHH-
CA Ha AHE 0CAZOK W mpH GonpmIOoN nMAOTHOCTHU (Oosnee 25 caMOK) KynbTypy
NpopexXuBalor. He cieayetr npou3BOAHTE adpalivio BOAbI B cocyaax. Kopmom
s paduuid cayxar xnebonekapHsie IpoxokH. [U1s npUroToBleHUs APOX-
keBoro kopma Gepyt | r ceexux wm 0,3 r BO3AYIUHO-CYXHX OPOAOKEH, 3a-
auBaloT ux 100 ma aucTunnuposanHod Boabl. llocne HaOyxanus apoiokH
TINATEJILHO NEPEMEIUNBAIOT, RAIOT OTCTOATHCA B TeyeHue 30 MuH. Hanoca-
JOYHYIO KHIKOCTh A00aBASAIOT B COCYAHI C JaPHHAMH B KOTHYECTBE 3 MJI HA
1 1 Boabl. Kopmar naduuii 1—2 pa3a B Heaeo.
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Jlna OuorecTHpoBaHHMs UCIIONB3YIOT AadHHI B Bo3pacte A0 24 4, KOTO-
pPBIX KOpMAT 3a 2—3 4 J0 Havana OuorectupoBaHud. CaMok aapHui (20—
30 3K3eMILIAPOB) C BbIBOAKOBBIMU KaMEPaMH, IMOJIHBIMH AHIl WIH 3apObl-
HI€H, 33 OJHH CYTKH N0 OMOTECTUPOBAHHA IEPECAXKUBAKOT B CTEKIAHHYIO
nocyay eMkoctbio oT 0,5 no 1,0 1 ¢ BoAO#H M1 KyJIbTUBHPOBAHUS U BHOCSHT
KOpM. [locne nostBJIEHHUS MOJIOLM B3POCIBbIX 0CO0¢cH yAQNAIOT.

He pexe oaHoro paza B Mecal KYJAbTYpy OQHOCYTOYHBIX AA(HHH MpPO-
BEPAIOT Ha NMPHUTrOAHOCTh K OMOTECTHpOBaHUIO. C ITOH LIE€/IBI0 YCTaHaB/IMBa-
HOT CPEAHION ACTANBHYIO KOHLEHTpauuio 3a 24 u 6uorectuposadus (LCsy 3a
24 4) pacTBOpa ITATOHHOTO BEILECTBA ABYXPOMOBOKHCIOTO KA (K,Cr,05).
JUis aToro roroBaT KCXOAHEIN pactBop K,Cr 0O 1 1/, Hcnons3ya IHCTHILIN-
poBanHyio Boay. llanee, pa3baBisis MCXOAHBIH PacTBOp KYJLTHBAUMOHHOH
BOJIOH, roToBaT ceputo pactsopos ot 1,0 g0 4,0 mr/n K;Cr,O ¢ HHTEpBaIOM
| Mr/in. JIns KOHTpOIA UCNOAB3YIOT KYJAbTHBALHOHHYKO BOAy. bHoTecTHpoBa-
HHE NPOBOAAT B TeueHHe 24 4. Ha oCHOBAHMH MOJYUYEHHBIX Pe3YyJIbTATOB pac-
cyuThIBAKOT LCsy 32 24 4 ana ABYXPOMOBOKHCIOTO Kajlds B COOTBETCTBHH C
MPHIOK. 2.

Ecnn nonydyeHHas LCsp 3a 24 y HaxoauTCcs B AMaAna3oHe pearupoBaHus
Ttecr-o0beKra, KoTopbl paBeH 1—3 Mmr/n KyCryO,, KyasTypa nadpHUR npH-
rojna s OHOTECTHPOBAHHUA.

Ecnu LCsp 32 24 4 K,Cr,00; He HaxOMHTCS B YKa3aHHOM JHana3oHe pea-
THPOBAHHA, NPOBEPAIOT YCJIOBHA KY/JILTHBHPOBAHHUS TecT-00BEKTa, YTOOLI
BBIACHUTD TIPHYUHB! YXYAWEHNA COCTOAHUA KynbTYphl. [IpH HE0OX0AMMOCTH
KYJAbTYPY 3aMEHAIOT Ha HOBYIO.

6.1.6. Boinonnenue buomecmuposanus

BoaHble AUCNEPCHH TECTHPYEMOI0 HAHOMATepHasla pa3u4YHbIX KOH-
HECHTPALHH HAIHBAIOT B CTEKNAHHBIE cocyabl 1o 1 j (onbit). pyrue cocyabl
HAMIOHAIOT TakKHM € 00heMOM OTPHIBTPOBAHHON BOALI M3 €MKOCTEH, Tae
KYJbTHBUPYIOTCA AapHHUH (KOHTPOJIb). [IOBTOPHOCTE B ONbLITE U KOHTpONE
TPEXKpaTHas.

B kazapiil ONBITHLIN W KOHTPONBHBIK cocyx noMewtarT 1o 10 nadHui 8
Bo3pacTe 10 24 y.

[IponomkutensHOCTL OHOTECTHpPOBaHMA cocTaBiseT 96 4. Bo BpeMs
OHOTECTHPOBAHHA AaPHNH HE KOPMAT.

B koHile OMOTECTUPOBAHMA BH3YAIbHO NOACHHWTHIBAKOT KOJIHYECTBO XKHU-
BbIX dadHHi. JKUBBIMU cuuTarOT NaHUH, KOTOpHIE CBOOOAHO NMEPEABHIaIOT-
CA B TOJILIE BOAK HJH BCIUILIBAIOT CO JHA COCYAA HE MO3XKE ueM 4depes 15 ¢
NOCJi€ €ro JErkoro BCTpAXuBanus. OCTanbHbIX JadHHA CHHUTAIOT NOrHOILHMM.

[locne moacuera naduui B KOHTPONE U ONBITE B KAXAOM COCYAE OIpe-
ACTAT KOHLEHTPAUMWIO PACTBOPEHHOr0 KHCI0pOoaa.
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6.1.7. Obpabomxka u oyeHka pe3yrbmamoes

Ha ocHoBaHHH pe3y/ibTATOB TPEX Napa/liebHbIX ONpeaeIeHHI KOMHYC-
CTBA XXHBBIX JaQHUIA B KOHTPOJIE U OIBITE HAXOAAT CpeAHHEe apUPMeTHYEC-
KHE KOJIMYECTBA XKHUBbIX JaQHHI B KOHTpoJie (onbiTe) no GopMyIie:

{
z Xk[an)i

-
X k(on) = I *‘}""—-", rac

X k(on) — pe3yAbTAT I-T0 H3IMEPEHHA KOJIUYECTBA XKHUBBIX JAadHHH B KOH-

Tpone (OnbITe);

I — HOMEP M3MEPCHHUs KOJIHYECTBA XKHUBbIX Aa(Huil B KOHTpoJe (onbITe);
P =1, ..., 1I;

[ — 4YuCcno napannenbHBIX WU3MEPEHHMH KONHUYECTBA KUBBLIX JaQHUH B
KOHTpoJIE (onbiTe); [ = 3.

PaccyuThiBaloT B lIpOLICHTaX KOJAWYECTBO MOTUOWIMX AapHUH B ONbITE

110 OTHOLIEHHIO K KOHTPO:I10 NO popMye:
_ Xk — Xon
Xk

BbIBOA O HAJHYMK WM OTCYTCTBHM OCTPOH J€TAIbHOH TOKCHYHOCTH
HaHOMaTepHala JeJal0T Ha OCHOBAHUM BeAWYHHBI 4. Ecny BeanMyHHA A4 B
MAKCUMAJILHON TECTHPOBAHHOM KOHLECHTpALIMM HAHOMATepHajla COCTaBJISET
50 % u Oo0jee, CUHTAIOT, YTO AHATM3UPYEMBIH HAHOMATEPHA [IPOABIIAET OCT-
PYIO JIETANbHYIO TOKCHYHOCTH. B 3TOM Cllyyae A KOJHYECTBEHHOH OUECHKH
TOKCHYHOCTH AHAJIH3UPYEMOro HAHOMATEPHAJa MPOHU3BOIAT OMNpPEAC/ICHHE
LCs 32 96 4 OMOTECTHPOBAHUA NMYTEM BBIMIOJIHEHHA T10CIEA0OBATEIbHBIX Pas-
DaBredHH TECTHPYEMOro HaHOMAaTEpHala MO TOMY X€ AJICOPHTMY, KaK 3TO
[€1a€TCA 1A ITAIOHHOrO BEILLIECTBA — KAIMA IBYXPOMOBOKHCIIOTO (TPHIIOXK. 2).

6.1.8. Konmpons socnpouzeooumocmu
Pe3y1bmamos ONpedenesus moKcuiHocmu

KOHTpPOb BOCIIPOH3BOAHMOCTH PE3Y/IbTATOB ONPEAECNEHHA TOKCHYHO-
CTH NPOBOAAT B 06beEME 5 % OT KOJIMYECTBA TEKYILIHX H3IMEPEHHIA.

KoHTpOone BOCMIpOU3BOAMMOCTH MPOBOAAT 0 pe3ysIbTaTaM ABYX IIOCHE-
JOBATC/ABHLIX ONpEACICHH TOKCHYHOCTH OQHOTO H TOrO XK€ aHAIH3HPYEMO-
ro HAHOMAaTepHana, NOJy4YEHHbIM B YCJI0BUAX BOCHPOU3BOAHMOCTH (LCso; U
LCso.2)-

PemeHue 00 ynoBIETBOPUTENIBHOCTH BOCHPOM3BOAMMOCTH OMNpeEaeie-

HHH TPHHUMAETCA NPHU YCIAOBHHU:

A - 100
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21LCso, — LCsy,
LCso, + LCsq,

-100% < /], roe

/] — HOpMATHB OMEPATUBHOIO KOHTPOJIA BOCIPOU3IBOAUMOCTH COCTaBIIS-
eT 94 %.

6.2. Memoo mecmuposanun 6€30nACHOCMU HAHOMAMEPUIO06
no cubenu paxkooodpaszusix Ceriodaphnia affinis Lilljeborg

6.2.1. Ilpunyun memoda

MeToa OCHOBAH HA YCTAHORJIEHUH PA3TUUMUA MEXIY KOIHYECTBOM I10-
rubwnx uepuosapHuil B anann3zupyeMod npoOe, coaepxaluel HaHOMaTe-
pHAIBLI (OfILIT), ¥ KYJIbTHBAILHOHHOH BOJ€ (KOHTPOJIb).

Kputeprem ocTpoH netaibHOH TOKCHYHOCTH ABageTCA rubens 5O % ue-
pHoAadHUNA U O0Jee B ONIBITE MO CPABHEHUIO ¢ KOHTPOJIEM 3a 48 4 OHOTECTH-
POBAHUA.

0.2.2. Xapakxmepucmuxu nozpeutHocmu usMepeHui

| ' paHiLbl, B KOTOPEIX HAXOANUTCA OTHOCUTE IbHAA MOIPEWHOCTE OIpeIc-
JICHUST TOKCHYHOCTH 110 JJAHHOA METOAHKE C 3aJJaHHOH TOBEPUTEIILHOH BEPO-
ATHOCTHIO P = 0,95, cocTasnmor + 61 %.

HanboJjibuiee BO3MOXHOE 3HAYEHHE CPEAHEro KBaJApaTHYECKOTO OTKIIO-
HECHHMS! CIYYaHHOH COCTABAAIOLLEH OTHOCHTENIBHOW NOrpeliHOCTH onpenaeie-

HHA TOKCUYHOCTH (10 JaHHON MeToaHke ¢ coctasaser 31 %.
XapakTepUCTUKH MOTPEIIHOCTH YCTAHOBIEHBI N0 PE3YJIbTaTaM BHYTPH-
1abOpPaTOPHOTO JKCMEPHMEHTA C HCMNOJB30BAHHEM 3TA/IOHHOIO BEILUECTBA —

Kanua AByXxpoMoBoKHC0ro (K>CryO7).
ANTOpHTM  YCTAHOBJICHAst XapPaKTEPUCTHUK TMOTPEIIHOCTH METOAMKH

[MPUBEAEH B NPHIOK. |.
6.2.3. Obopydosarue, Mamepuanbi, peaKkmuebi

[IpuMeHAKOT cpeacTBa U3IMEPEHUH, BCNOMOraTeIbHbIe YCTPOHCTBA, Ma-
TepHasibl H PEaKTHBGI, IpMBeAEHHBIE B I1. 6.]1.3.

6.2.4. Ycroeun epinonnenust buomecmupoeanus

buorecTupoBaHHe NPOBOJAAT B MOMEILECHNH, TAC HE XPAHAT H He pado-
TaOT ¢ XHMHUYECKUMH BELLECTBAMHU, HE MCNOJAB3YIOT 00paboOTKy MOMELIEHUH

HHCEKTHLIHAAMH.
TeMneparypa a"anusupyemor npoOb! pH OHMOTECTHPOBAHMM HOMKHA

OniTh paBHa (25 t+ 2) °C, koHUEHTpaUus KUCIOpoJa B npobe B Havane OHO-
TECTHPOBAHUA — He MeHee 6 Mr/i. Bo Bpems OuoTecTHpoBanns npody aspu-

PYIOT MHKPOKOMITPECCOPOM.
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buorecTupoBaHue NpoBOAAT NpH paccesHHOM cBeTe. He momyckaercs
ofanaH1e NMpAMbIX CONMHEYHBIX TyUYeH Ha UepHoaadHuii. 1M TeIbHOCTE CBe-
TOBOI'O MepHoAa COOTBETCTBYET €CTECTBEHHOMY.

[TnoTHOCTE Mocanku uepuoaagHuii Bo3pacTtoM 4—=§8 4 B OMBITE U KOH-
TpoJjie coctaBnser | 3x3emnnap Ha 10 ma. [ToBTrOpHOCTL AecATHKpaTHAA.

Pe3ynnTaTel yYdTHIBAKOT, €CJIH B KOHLE OHOTECTHPOBaHHA KOJHYECTBO
norudmux uepnonaduuit B kouTposne He npesblwano 10 % or LCsy 32 24 v
BO3JICUCTBUA 3TanoHHOro Beutectsa K,Cr,O7 (1—3 Mr/n).

6.2.5. Illoozomoexa x 8b1N0AHEHUIO BUuOmMeCmuposarus

B kadecrBe TecT-00BEKTAa MCHONB3YIOT 1a0OPATOPHYKO KYJIBTYpPY Lie-
puonadunit — Ceriodaphnia affinis Lilljeborg (Cladocera, Crustacea).

KynsTypy nepuoga¢pHuii BeIpalliuBatoT B MOMELWECHUH, IJ1€ OTCYTCTBYIOT
TOKCHYECKHE Mapbl MJK raspl ¢ ONTUMAIBLHOH Temneparypor (25 + 2) °C,
ocBelleHHOCThIO 400—600 ak. Anda KynsTUBHpPOBAaHUA LEepHONAPHHH wcC-
[0J1b3YIOT JACXJIOPUPOBAHHYIO, OTCTOAHHYIO MTHTHEBYIO BOAY, HMEIOIYIO Clie-
aywoume nokasarenu kavecrsa: pH 7,0—38,2, obuas kecrkocts 1,3—2,0 mr-
3KB/J1, CoaepKaHUe pacTBOPEHHOro KHcjopona — He MeHee 5,0 mr/a. Kynery-
py uepHoaaQHHi coaepikar B cocyaax 00beMoM 2-—3 11, KOTOpbIE 3a0/THAIOT
BOAOH HanoJioBuHy. Kaxabie 7—20 cyToK KyJabTypy uiepuoaaPHHR 0OHOB-
JIAIOT. TIPU ONTHMAIbHBIX YCIIOBHAX COAEpP)XaHHA UepHOJadHHH BHIMETHIBA-
IOT MOJIOAb €XKECYTOYHO MM pa3 B ABoe cyToK. Kopmienue ueprHonadumii
[MPOU3BOJAAT CyCrcH3UEH X1e00NneKapHbIX APOAOKEH pa3 B CYTKH; pa3 B HeJc-
MO — CYCIEH3HUEHN 3e/IeHbIX BOOOPOC/EH (XI0peuUlbl).

Henesin npumenamo 0/1R MoimbsR cunmemuueckue Mowouiue cpeocmeda
u op2anuveckue pacmeopumenu!

HavanbHas rioTHOCTL MOCAAKH KyNbTYphl A0KHA ObITL OoT 10 mo 15
ocobeit Mostoan nepnogadHui Ha 1 1 BOABL.

JUTs GMOTECTHPOBAHHA UCTIOABL3YIOT UepHOAadHHKH B Bo3pacte 4—8 v,

s nomy4yeHns tecT-00bEeKTOB 3a 24 u 00 OMOTecTHpOBAHHA HEe0oOXO-
AMMOE KOJIMYECTBO CAMOK lLiepHoaaHUi Bo3pacToM OT 7 10 14 CyTOK, BbI-
BOJAKOBBIEC KAMEPh! KOTOPbIX HAMOJHEHBI sLaMY, [IEPECAXKHBAIOT B CTEKJIAH-
HYI0 nIocyay BMecTHMOCThI0 OT 0,5 no 1,0 i1, koTopas 3anonHeHa BoAOH JUIs
Ky1bTHBHpOBaHHA. B 3Ty BoAy nepea nepecaxusaHveM nepuoaapHui BHO-
CAT KOpM. OT KaXK10H CaMKH MOXCHO NOJYYHTh A0 6 MoJioAkIX HepHOoAaQHMH.

3a 2—3 4 q0 Hayasa OMOTECTUPOBAHHA B MOCYAY ¢ LEepHOAAPHUAMH
BHOCAT KOPM H YJaNIfIOT B3pOCIbiX 0cobed.

He pexe oaHoro pasa B MecCAll KyAbTYpy UepHOaadHHUH BO3pacTOM 4—
8 4 NPOBEPAIOT HA NMPUTOJHOCTD st OHOTECTHPOBAHHA.

Jlna onpeneneHus NPHroAHOCTH KYJAbLTYpPhl liepHoaadHHi ang 6HoTec-
THPOBAHHUS YCTaHABIHBAIOT CPEAHION JIETAIBHYIO KOHLUEHTPALUMIO pacTBOpa
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ITAIOHHOIO BEUIECTBA — ABYXpoMOBokuciaoro kanusa (K,Cr,0O,) 3a 24 ¥ 6mo-
tectipoBaHus (LCso 32 24 4). [{nd 3TOro rotoBAT HCXOAHBIH pPacTBOP
K,Cr,O; koHueHTpauuer | r/a, ucnosis3ys AMCTHUIMPOBAHHYIO Boay. Jaee
M3 HMCXOJHOIO pacTBopa TrOTOBAT CEPHIO pacTBOPOB € KOHIEHTPAUMAMH
K,Cr07 o1 1,0 no 4,0 Mr/n ¢ udatepsaioM 1,0 Mr/in, HCIIONB3YA KyJIbTHBALIH-
OHHY0 BOAY (onbIT). KOHTpOAEM CIyXKHUT KyJIbTHBAllHOHHas Boaa. buotec-
TUPOBAHHWE 3TUX PACTBOPOB ITPOBOLAT B TeYeHHE 24 4 B COOTBETCTBHHU C IPO-
HeAypon, H3n0XkeHHoOH B . 0.1.6. Ha ocHOBaHHH NOJYYEHHBIX PE3YJIbTATOB
paccHHTBIBalOT LCsp 32 24 4 B COOTBETCTBHH C NPHIIOK. 2.

Ecinu nonydennas BenuuynHa LCso 3a 24 4 HAXOAUTCH B AHana3oHe pea-
rypoBaHnsA TECT-00bEKTa, KOTOPBLIH paBeH 1—3 mr/n K,Cr,04, kyneTypa ue-
PHOAAQPHUHN NPUroaHa a1 OHOTECTUPOBAHKUA.

Ecan LCsp 3a 24 4y He HAXOAUTCA B yKa3aHHOM AHANa3oHe pearuposa-
HHSA, NPOBEPAIOT YCIIOBHA KYJIbTUBUPOBAHUA TeCT-00BEKTa, npU HE0OX0AH-
MOCTH KYJNBTYPY 3aMEHHIOT.

6.2.6. Boinonrnenue buomecmupoganust

JlHcnepcHn TecTUpyeMbIX HAHOMATEPHAIOB TPCOYEMBIX KOHLEHTpaUMH
rOTOBAT A00aBNE€HHEM pPAaCCYUTAHHOrNO KOJMYECTBA 3amacHOro pacrBopa
(aucnepcuy) HaHoMaTepHana B JMCTHIUIMPOBAHHOW BOAE B KYJILTHBALlMOH-
Hy10 BoAy. IIpH npurotToBieHHH 3anacHoro pacTBopa {(QHcCrepcun) HeoOXo-
AUMO MpUMEHEHUE (PUIHUECKUX METO;I0B AUCHEPrUpOBaHHs (TIepEMELLIABA-
HME, BCTPAXUBaHWE, yabTpa3BykoBasa oOpabortka). [Ipumenenue opeanuye-
CKUX pacmeopumeneu u oemepzenmos ne donyckaemcsa! B nopsiake MCkno-
YEHHUHA QOMYCTHMO BBEJACHHE HAHOMATEPHANIOB Ha HOCUTENE, OHoJlorudeckas
HHEPTHOCTb KOTOPOTO NOATBEPXKACHA B JONONMHUTETHHBIX KOHTPOJILHBIX TECTAX.

3aTeM MNOArOTOBJIEHHBIE K MCCAECAOBAHHMIO JUCNIEPCHH HAHOMATEPHAIOB
B PA3JIMUHBIX KOHUEHTpAUMAX HAMUBaloT no 10 Ma B 10 CTEKNSAHHBIX COCYIOB
(oneiT). dpyrde necars COCyaAOB HAMOJHAKOT TAKMM Xe 00OBEMOM KYJIbTHBA-
UHOHHOH BOAB! (KOHTPOJIb ).

B Ka)xabIH ONBITHBIA U KOHTPOJIBHBIA COCYl NOMELIAIOT MO | 3K3eMIIA-
py uepuoaadHui B Bo3pacre 4—8 u.

[lpogomkutensHocTs OHOTECTHpOBAHHA cocrasiser 48 4. Bo Bpems
OWOTeCTHpOBaHHUs HEepHOAAPHUHN He KopMAT. B koHue OHoTECTHpOBaHHS BH-
3yallbHO TMOACHHTBIBAIOT KOJMMYECTBO XHMBBIX LepHotapHuil. KHBEIMH Cuu-
TAlT HepHONAPHHHA, KOTOphi€ CBOOOLHO ABMralOTCA B TOJIIIEe BOJABI HIIH
BCILILIBAIOT CO JIHA COCYHa NOCJ/IE €ro jerkoro Berpsaxupanui. I'locne noacue-
Ta uepHonaHUl B KOHTPOJIE H ONbITE B KAXKIOM COCYL€ OMNPEAENAIOT KOH-
HEHTPALHIO PACTBOPEHHOrO KUCIOpOAa.

Kaxapii ONBITHBEIN M KOHTPOIBHBIA TECT BBINIOJIHAIOT B TPEX NOBTOP-
HOCTSX.
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6.2.7. Obpabomka u oyenxa pe3yiomamoe

Ha oCHOBaHHH pe3ynsTaTOB NECATH NAapa/UICNbHBIX ONpele/IeHUH KOJIH-
YeCcTBa XKMBBIX LHEpUOAaPHUI B KOHTPOJIE H ONBITE HAXOAAT CpeaHUE apUd-
METHYECKHE KOJIHYECTBA XKHUBLIX LepHoaadHHH B KOHTpoJIE (onbiTe) no ¢op-
MYyJIE:

/
Z X k(on)i

-
Xk(on) = 'l-"_}"""““"s rac

X k(on) — PE3YbTAT i-r0 H3IMEPEHUA KOJIMUECTBA KUBLIX LlepHonadHHH B

p—

KOHTPOJIE (ONnbITE),
| — HOMEp M3MEpPEHHMA KOJHYECTBA XHMBHIX LUEPHOAAPHHNA B KOHTPOJIE

oneite), i =1, ..., I,
I — yuCNo mapasieNbHbIX H3MEPEHHUH KOJIHYECTBA XHUBBIX LepHoaaQHUH

B KOHTpoe (onsite); I = 10,
PaccunThiBarOT B IIPOUEHTAX KOJIHYECTBO MOrHOIUMX uepHoaadHHI B

ONBITE N0 OTHOIWEHHIO K KOHTPOIO 110 PopMyIIe:

= — . 100

BeiBoA O HAaIMYHH HIH OTCYTCTBHH OCTPOH JIETAJIBHOH TOKCHYHOCTH
aHaNU3UupyeMoH MpoObl BOAbI (BOJHOM BBITAXKKH) WIH pacTBOpa BELICCTBA
(CMECH BELLECTB) ACNAOT H2 OCHOBAHHUM Be/IMYHHBL 4. Ecnu BenauyuHa A co-
crapasgeT 50 % uepnogaduuit v 6onee, cuUTAIOT, YTO aHAIM3WpYeMan npoda
[IPOABJAET OCTPYH JIETAIBHYI0 TOKCHYHOCTDL. B 3TOM cityyae ans KOJHYeCT-
BCHHOH OLEHKH TOKCHYHOCTH aHAJIM3MPYyEMOr0 HaHOMATEpHAa YCTaHaBJIM-
BaloT ero cpeaHee 3HadeHue LCsp 3a 48 y OHOTECTHPOBAHHUA 1O AIOPHTMY,

NPUMEHSEMOMY JUIA 3TANIOHHOrO BelllecTBa — OMxpomara Kanus (MpuRox. 2).
Hns KOMUYECTBEHHOH OLICHKHM TOKCHYHOCTH HAHOMAaTEpHAa/Ia YCTaHaB-

JIMBAKOT CPEAHION JETAILHYI0 KOHLUEHTpAUHIO BeilleCTBa 3a 48 y 6GHoTeCTH-
popaHHA (L.Cso 3a 48 u). Pacuer LCsy 3a 48 4 npoBOAAT B COOTBETCTBHH C
NPHIOK. 2.

6.2.8. Konmpone socnpouszeodumocmu pesynomamoes
ONpPeoeseHUs MOKCUYHOCMU

KoHTponb BOCNPOH3BOAKMOCTH PE3y/bTaTOB ONPEACICHHS TOKCHYHO-
CTH NMPOBOIAT B 06beMe 5 % OT KOJIMYECTBA TEKYIUHX H3IMEPEHHH. ANrOPHTM
KOHTPONA BOCNPOM3IBOAHMOCTH PE3Yy/ILTATOB OMNpEnc/ICHWUA NpeacTaBleH B

n 6.1.8.
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6.3. Memoo mecmuposanua 6ezonacnocmu HaHOMamMepuaio8
RO GBIHCUCAEMOACMIU U NIOOOGUMOCIIU
pakoobpasnsix Ceriodaphnia affinis Lilljeborg

6.3.1. [lpunyun memooa

MeTo/1 OCHOBAH Ha YCTAHOBJICHUN Pa3INyYUs MEXKIY IMOKa3aTeJsAMH Bbi-
YKUBAEMOCTH W (HJIH) TUIONOBUTOCTH LUEPHOJAPHHIA B aHAIM3UPYEMOH Npobe,
cofiepXkarie TECTUPYEMBIc HaHoMarepuanbl (OUbIT), U KYJIbTUBALUMOHHOH
BOJ1€ (KOHTPOJb).

KpHTEepHeM XPOHHYECKOH TOKCHYHOCTH ABJIACTCH CTATUCTHUUYECKH HOC-
TOBEPHOE YBEIWYCHUE KOJIHUYECTBA MOrHOLIMX MCXOAHBLIX LepuosadHHA H
(H.IH) YMEHBLICHHE KOJHYeCTBA HOBOPOXICHHBIX 0CO0€H B ONBITE MO Cpas-
HEHHIO ¢ KOHTPOJEM HA NPOTIXKEHUH TPEX NOCICAOBATEIILHBIX MOMETOB 3a

(7% 1)cyrToxk.
6.3.2. Xapakmepucmuku nocpewHocmu usmepeHuu

| paHnUbl, B KOTOPBIX HAXOUAHTCA OTHOCHTELHASA NMOTPEIIHOCTE Onpeae-
NCHUSA TOKCUYHOCTH 110 JAHHOH MCTOAHUKE ¢ 331aHHOH ROBEPHTENLHOH BLpoO-
ATHOCTRIO P = (0,95, cocraBnsior £ 63 %. Haubonsuiee BO3IMOXKHOE 3HAYEHHC
CPEe/HErQ KBANPATHHECKOTO OTKJIOHEHHUSA CIIYYAaHHOM COCTaBNAIOWER OTHOCH-
TEJIhHON MOrPEILHOCTH OIpPEeAENEHHA TOKCHYHOCTH N0 JAHHOH METOINHKE G
cocTapaser 32 %. XapakrepMCTUKHM NOrpeilHOCTH YCTAHABJAHBAKT [0 pe-
3yJIbTATaM BHYTPHIA0OPATOPHOrO 3KCIIEPHMEHTA ¢ HCMONb30BAHHEM 2JTa-
TOHHOTO BeulecTBa — Kajiua aByxpomoBokucioro (K,Cr,O,). Aaropum™ yc-
TAHOBJIEHHUS XAPAKTEPHCTHK NOrPELIHOCTH METOAUKH MPUBEACH B NPHITOXK. 1.

6.3.3. Obopyooeanue, mamepuansl u peakmugbol

IlpuMeERAIOT CpeaACcTBa H3MEPCHUH, BCITOMOTraTeNbHbIE YCTPOUCTBA, Ma-
TepHalibl, PCAKTUBbI, YKa3aHHble B 1. 6.1.3.

6.3.4. Yciosusn evinoanenuss 6uomecmuposarus

bHOTECTHpPOBAHHUE TPOBOAAT B MOMELUEHUH, T1€ HE XPAHAT H He paldo-
TalOT ¢ XHMHYECKHMH BEILECTBAMH, HE KCNOb3YIOT 00paboTKy MOMELIeHHH
HHCceKTHUMAaMu. Temnieparypa aHanHaupyeMmoi npodn npu OHOTECTUPOBA-
HHUM JOJNKHA ObITh paBHa (25 + 2) °C, kOHUeHTpauus Kucaopoda B npobe B
Haqage OHOTECTHPOBAHMA — HE MeHee 6 Mr/am°. Bo Bpems GHOTeCTHpPOBaHUA
Mpody a»pUPYIOT MHKPOKOMITPECCOPOM.

[T10THOCTH MOCAJAKH ONHOCYTOUHBIX NAadHUHA B OMBITE H KOHTPOJE CO-

crasnasiet 1 3k3. Ha 10 M.
Pe3ynbTaThl YUHTHIBAIOT, €CNH B KOHLEC OMOTECTUPOBAHUA KOJIHYECTBO

norubWKX nepuoaadHu B KoHTpo.1e He npesbiiiano 10 % or LCs 3a 24 4
BO3UCHCTBHA ITAIOHHOIO Bewecrsa K,Cr,0O; (1—3 Mr/n).
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bHorecTHpOoBaHHE TPOBOAAT MPHU pacCEesHHOM cBete. He pomyckaercs
NONaJaHHE MPAMBIX COMHEYHBIX IYYeH Ha uepnogaduuii. [UIMrTensHOCTE CRe-
TOBOT'0 NEPHOJA COOTBETCTBYET €CTECTBEHHOMY.

6.3.5. Iloozomoseka k ebinoaneruo buomecmupo8aHus

B xauecTBe TecT-00bEKTa HCMOJB3IYIOT 1a00PATOPHYIO KYNLTYPY pako-
obpasueix Ceriodaphnia affinis Lilljeborg (Cladocera, Crustacea). KynsTh-
BUpOBaHHUE LiepHoaadHui B 1ad0OpaTOPHBIX YCNOBHAX, MOAroTOoBKa K 6HOTEC-
THPOBAHHIO, NPOLEAYpa OMNpeAe/IEeHHA NMPHIOAHOCTH KYABTYPbl maid OHoTeC-
THPOBAHHA NpHBEACHEI B 1. 6.1.5.

6.3.6. Boinoanenue buomecmuposarus

[IpurotoBneHHsle pa3BeACHMA HCCAEAYEMOro HaHOMAaTrepHasda B Kylb-
THBATHOHHON BoJ¢ HanuBarT no 10 Ma B aecate cocynoB (onuit). Jlpyrue
AECATH COCYAOB 3aMOJHAIOT TAKHM X€ 00BEMOM KYJIBTHBAUMOHHON BO/IbI
(KOHTPOJIB). B KaxABIA U3 ONBITHBIX U KOHTPOJBHBIX COCYOB NMOMELUAIOT 10
I ak3emnsapy camok uepHogapHHi. EXECyTOYHO B KAOXKIAOM COCy/le NPOBO-
JAT 3aMeHy BOJIbI Ha CBeXYl0. [10aBUBLLYIOCS MOJIOAB MOACYHTHIBAKT U yaa-
JIAKOT, OCTABNSAS HCXOJHYIO CAMKY B cocyle. bHoTecTHpOoBaHHE 3aKaHYMBAIOT
nocje Toro, kak 60 % HCXOAHBIX CAaMOK B KOHTPOJIE RaAyT 10 TPH MOC/IENO-
BATCABHBIX nomMera. [IpoAOKHTENBHOCTL OMOTECTUPOBAHUA COCTABAAET

(7 £ 1) cyrok. IToBTOPHOCTE B OMBITE U KOHTPOJIE€ TPEXKPATHAA.

6.3.7. Obpabomxa u oyexnxa pe3yromamoe

[locne okoHuaHus OMOTECTHPOBAHUS NMOJACYMUTHIBAIOT KOJIMYECTBO Bbl-
KHBLIKWX HCXOAHBIX CAMOK H KOJIHYECTBO NOABHBLICHCA MOJIOJH B pacyeTe Ha
OJHY CaMKY B KQXI(OM NapauiesibHOM ONpPEAe/ICHHH B KOHTPOJIE H OIBITE.

JlOoCTOBEPHOCTb Pa3IHYHH MEXAY OIBITOM M KOHTPOJIEM MO f10Ka3aTe-
JIAM BBDKMBAEMOCTH H IUIOAOBHTOCTH YCTAHAB/IMBAIOT MO KpUTEepHio CThlO-
ACHTA (£ peop. ). U1 ITOTO BRIYHCIIAIOT PAKTHUECKHA KPUTEPHH 1OCTOBEPHOCTH
pasHHULBL (/pam ) H CPABHHBAIOT €0 C TEOPETHYECKHM ({meop.)-

3HAYECHHE (4, HAXOAAT MO POpMYIIE:
Xt = Xon_

L paxm. , FAe

Xi, Xon — cpennne apHOMeETHYECKHE MOKa3laresjieil BHDKHBAEMOCTH

HJIH TUTIOOBUTOCTH B KOHTPOJIE H OMNBITE;
O, Gon — CPEAHEKBAAPATHYECKOE OTKJIOHEHUE B KOHTPOJIE M ONKITE.

N, N,,— pa3mep BEIOOPKH B KOHTPOJIE U ONBITE.
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3HaYEHHE ., — TabnuyHas BenuyuHa, U1 ypOBHA 3HAYMMOCTH
P =135 % n uncna crenener ceoboapl F'=2 (10-1)=18 ¢, = 2,10.

ECIHH Lpaum 2 meop., TO PA3HHLA MEXIY pe3yJibTaTaMH OHOTECTHPOBAHHS
B OMBITE U KOHTPOJIE CYHTAECTCH CTATHCTHYECKH AOCTOBEPHOH. Ha 3TOM OCHO-
BaHHH AENalOT BBIBOA O TOM, YTO TECTUPYEMBIH HaHOMAaTEepHa/l OKa3bIBAET
XPOHHYECKOE TOKCHYECKOE NERCTBHE.

Eciu tpom < lmeop., TO PA3HHLIA MEKIY pe3y/ibTaTaMH OHOTECTHPOBAHHA
B ONBITE H KOHTPOMAE CUHTACTCA CTATHCTHYECKH HeAOCTOBEepHOH. Ha aTOM
OCHOBAHMH JAEJIAIOT BLIBOA O TOM, YTO TECTHPYEMEIH HAHOMATEpHala HE OKa-
3bIBAET XPOHHUYECKOIO TOKCHYECKOrO NEHUCTBHA.

g KOAWYECTBEHHON OUEHKH TOKCHMYHOCTH HaHOMATEpHasla yCTaHaB-
nuBaT ero LCso 3a 7 cyTrok. Pacuér LCsy OCyLIECTBAIOT 110 alrOpHTMY,
NMPUMEHSIEMOMY U1 ITAJIOHHOTO BELLECTBA — OMXpoMaTa Kausg (TIpUIIoK. 2).

6.3.8. Koumpone 6ocnpouzgooumocmu pe3ylomanos
onpeoeneHus moKCUHOCmu

KOHTpOo1b BOCTIPOM3BOAWMOCTH Pe3yJIbTATOB ONPEACICHHA TOKCHYHO-
CTH IPOBOAAT B 00beMe 5 % OT KONMHYECTBA TEKYLIUX U3MEPEHHH. ANTOPUTM

KOHTPOJIA BOCHPOHU3BOAHMOCTH DPE3yJILTAaTOB OMNPEACIICHUS TNPEACTABICH B
rn. 6.1.8.

6.4. Memoo mecmupoeanun bezonacnocmu HaHOMamepuanos
no 2ubeau peib Nothobranchius rachovi u Danio rerio

6.4.1. Ilpunyun memooau

MeToa oCHOBaH Ha YCTAHOBJICHHH Pa3jiMyMAd MEXAY KOJIHYECTBOM [10-
rHOwux pei6 B ananu3upyeMmoi mnpobe, coaepkauleidt HaHOMAaTEpHAJIbI
(ONBIT), H BOAE, KOTOPAA HE COAEPIKUT TOKCHYECKHX BELLECCTB (KOHTPOJIB).

KpurepueM OCTpOH JeTasibHOH TOKCHYHOCTH sABseTCA rubens 50 %
peIO 1 Oonee B onbiTE N0 CPaBHEHHIO C KOHTPOJIEM 3a 96 4 OBOTECTHPOBAHKA.

6.4.2. Xapakmepucmuku nozpeuwHocmu usmMeperuu

['‘paHHubl, B KOTOPBIX HAXOAUTCA OTHOCHTE/IBHAA NMOIPEIIHOCTb OMNpe/ie-
JIEHHUSA TOKCHYHOCTH 110 JAHHOH METOJHKE ¢ 3aJaHHOH JOBEPHTEIBHOH BEPO-
ATHOCTBIO P = (0,95, cocTrasnawoT + 42 %. Haubonsilee BO3IMOXKHOE 3HAYECHHE
CPEAHEro KBaJpaTHYECKOT0 OTKJIOHEHHA CIy4ahHOH COCTaBIAIOLIEH OTHOCH-
TE€JILHOH MOIPECIIHOCTH OMpPEAENIEHU TOKCHYHOCTH MO AAHHOW METOAUKE O
cocraBnseT 21 %. XapakTepUMCTHKH MOTPELIHOCTH YCTAHABIMBAIOT IO pe-
3yJbTaTaM BHYTPHJIA0OpATOPHOrO IKCIEPHUMEHTA C HCMOAB30BAHMEM HTa-
JIOHHOTO BEUECTBAa — Kanus AByxpoMoBokHcioro (K,Cr,O;). Anroput™ yc-
TAHOBJIEHUA XaPAKTEPUCTHUK MMOIPELIHOCTH METOAKKH NPHBEIACH B MPUIOXK. 1.
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0.4.3. Obopyodosanue, Mmamepuanvl u peakmuesl

[IpuMeHAIOT CpeacTBa H3MEPEHHH, BCIOMOrarejibHble YCTpPOHCTBA, Ma-
TepHallbl, p€aKTHBbBI, YKa3aHHbIE B 1. 6.].3.

6.4.4. Ycaoeus svinoanenun buomecmuposarun

bruorecTHpoBaHue NpoOBOAAT B NMOMELICHUHM, II€ HE XPaHAT H He pabo-
TalOT ¢ XHMHYECKUMH BEIIECTBAMH, HE UCNOB3YIOT 00paboTKy noMelleHHH
WHCEKTHLIH1AMH.

Mcnons3yroT paccesHHbIA CBET, €CTECTBEHHBII CBETOBOH MEPHOI.

Temnepatypa asanu3dpyeMoil npodul nomkHa paBHATHEH (25 + 1) °C,
KOHUEHTPAUHs PacTBOPEHHOro0 KHcjiopoaa He MeHee 4 mr/i. Ecian koHueH-
TPallUA PAacTBOPEHHOTO KUC/IOpOAAa MEHbIUE, Npody a’pHPYIOT MHKPOKOM-
IPECCOPOM.

[InorHocTh nocaakH puid B Bo3pacte 1 Mecsina B ONbITE M KOHTPOJIC
aomkHa 6biTh 10 3k3emnagpoB Ha 1 1. [loBTopHOCTE 2—3-KpaTHaA.

Pe3ynbTaThl YUMTHIBAKOT, €CINHA NIPH OHOTECTHPOBAHUM KOJIMUECTBO I1O-
ru0wmnx pei® B koHTpone He npeBbitlano 10 % ot LCsy 3a 24 4 nukybauuu B
pacTBOpe JTAJIOHHOTO BelWEeCTBA — KATHR ABYXpOMOBOKHUCHOro (l100—

200 mr/n).

6.4.5. [loocomoeka K eblnoaneruio buomecmupo8anus

B kayectBe TecT-00BbEKTa HCNONL3YIOT MalbKOB pblO Nothobranchius
rachovi unu Danio rerio 8 Bo3pacte | mecsiua. s nmoayyeHns TtecT-o0beKkTa
BiIOHpaloT pold 0e3 kKakux-1ubO npusHakoB 3aboneBanud. g couepxanus
MPOMU3BOAMTENEH MNPHIroAHbI MHOObIE aKBapHyMbi, KOTOpbIE OO€CNeYHBalOT
TeMneparypy Boasl (25 £ 1) °C. IlnotHocTs nocaagku 4 3k3emmniaspa Ha 10 a.
AKBapUyMbl OCBESILAIOT BEDXHHM CBETOM He MeHee 8 4 B CYTKH. [lna cojaep-
KAHHUA NMPOU3BOAMTENEH HCNOIL3YIOT NUTheBYO Bogy no 'OCT P 51232—98,
KOTOPYH OTCTauBalOT Ha NpoTsKEHUH 7 cyTOK. CoaepkaHHE paCTBOPEHHOIO
B BOJIE KMCJIOPOJA IODKHO ObITh He MeHee 4 Mr/am’. OIMH pa3 B Mecsll Y5 4acTh
BOJbI 3aMEHAIOT Ha cBexylo. [lobaBisemas Boaa J0MKHA OBITE TOH e TeM-
nepaTypsol, 4rto U B akBapuyMe. KopMAT pold pa3 B 2 AHA XKHMBBIM KOPMOM.
KopM naetrca B TakoM koauuecTBe, 4TOOBI poiObl cheaaliu ero 6e3 ocrarka.

TecT-opranu3msl (Bo3pacToM 1 Mecal) nepea CepHer 3KCIEPHMEHTOR
[IPOBEPAIOT HA MPUTrOAHOCTHL ANA OMoTecTUpoBaHHua. [na onpeneneHus npu-
IFOAHOCTH puI® 18 OHOTECTHPOBAHUS YCTAHABIHBAKT CPEAHION JICTANBHYIO
KOHLCHTPALHIO pacTBOpa TAJOHHOIO BEUISCTBA KaUA JABYXPOMOBOKHCIIOrO
(K,Cr;07) 3a 24 4 6norecTHpoBaHus (LLCso 3a 24 y4). /lng 3TOro roroBaTt uc-
xoaHslil pacTeop K,Cr,0O; koHuenrtpaumen 10 r/n, HCnons3ys AHCTHIUIHPO-
BaHHYIO BOAy. Jlaliee U3 MCXOAHOrO pacTBOpa IOTOBAT CEPHIO PAcTBOPOB C
koHueHrpauuamMu K,Cr,0; ot 100 g0 200 Mr/n ¢ uHTepBaroM 25 Mr/i, mc-
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N0Jb3ysa Ky/JbTHBAUHOHHYIO BOAY. bHOTECTHpPOBaHKE ITHX PAaCTBOPOB NPOBO-
AT 24 4 B COOTBETCTBHUH ¢ MpoUeaypoi, uanoxenHou B 1. 6.4.4. Ha ocHoBa-
HHHM MOJYHEHHBIX pe3y/bTaToB pacCUHUTHIBAOT LCsy 3a 24 4 Kajinsas ABYXpO-
MOBOKHCJIOTO.

Ecinn nonyyenHas LCso 3a 24 4y HaxoANTCH B AUHAnNa3oHe peardHpoBaHHA
TecT-00beKTa, KoTophi¥ paBeH 100-—200 mr/n K,Cr;04, peiObsl NpUroaHsl s
OHOTECTHPOBAHHUA.

Ecnn LCs 32 24 4 K,Cr,0; He HaxoaHTCH B YKa3aHHOM JHWaria3oHe pea-
FMPOBAHUA, fIDOBEPAIOT YCNOBMA KYJIBTHBHPOBAHHMA TECT-00BEKTa, YTOOI
BRISCHHTH MPUUYHUHB] YXYAUICHHS cocTOsiHUA pbIb. [1pu HeoOxoanMocTH puId

3aMEHSAIOT HA HOBBIX.
6.4.6. Boinonnenue buomecmuposanus

[Ipy 6HOTECTHPOBARHH BHIMOIHAKOT CIEAYIOLIHE ONEPaLIHH.

Pa30aBneHus npoObl TECTHPYEMOro HaHOMAaTepHala roTOBAT NpHOaBIIE-
HHEM ONpEeNEeICHHOro 00heMa 3anacHoro pacTaopa (AHUCIEPCHH) HaHOMATE-
pHana B AEXJOPHPOBAHHYIO NHTheBY0 Boay no ['OCT P 51232—98. [Ipn
NPUroTOBJIEHHH 3aMacHOro pacTBOpa (AMCNEPCHH) HaHOMarepuana HeoOxo-
JAUMO TIPHMEHATh QU3UUECKHE METOABI AHCIEPTHPOBAHHA (NEpEMELIMBAHHE,
BCTPAXUBAHME, YIbTPa3BykoBas o0pabotka). [lpumenenue opeanuveckux
pacmeopumeneu u oemepeenmog He donyckaemcs. B nopsaake HCKIIOYEHHA
A0NYCTUMO BBEJACHUEC HAHOMATEPHANIOB HAa HOCHTENE, OHOJIOIHUYECKAs HHEPT-
HOCTb KOTOPOTO NOATBEPKACHA B JIONOJIHHTENBHBIX KOHTPOJIBHBIX TECTaX.

[ IpUroToBneHHbie pacTBOPLI ¢ PAIHYHBIMH KOHLUEHTPALMAMH HaHOMa-
TepHajiia HUIHBaIOT B cocyasl no | a (onbiT). Jpyrue cocyabl HamnoOIHAIOT
TAKHM Xe 00BbEeMOM ACXJIOPHPOBAHHOH MUTHEBOH BOAK (KOHTPOJL). B Kax-
JBIH M3 OMBITHBLIX H KOHTPOJBHBIX COCYAOB MOMEWAIOT MO 5 3K3EMIUIAPOB
ps10 Bo3pacTom | Mecsu. [IponomkurensHocTs OMOTECTUPOBAHHUA COCTABIAECT
96 4. Bo BpeMsa GHoTecTHpOBaHMA PbIO HE KOpMAT. EXX€AHEBHO NMOICYMThHI-
BAIOT KOJUYECTBO XMBBIX pul0 M ynansioT norubmux. [lorHdmInMH cyuTaroT
phI0, KOTOpblE HE MNMOAAIT INPH3HAKOB MKH3HK. KaXAblH ONBITHBIH K KOH-
TPOJBLHLIA TECT BHIMOJHAKOT B TPEX MOBTOPHOCTAX.

6.4.7. Obpabomka u oyenka pe3yromamos

Ha OCHOBaHMM pe3yNIbTATOB TpEX IapaiieNbHbIX ONPEACICHHA KOJIHYE-
CTBA >KUBBIX PbI0 B KOHTPOJIE W OMNbITE HAXOAAT CPEAHHE APH(PMETHYECKHE
KOJIMYECTBA XXHUBLIX pbl0d B KOHTpo€e (onbITe) NO hopMmyne:

/
E Xk(ﬂn)f

s
X k(on) =1——I—-——-, rae
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X k(on) — PE3YNBTAT I-rO U3MEPEHHUA KOJIMYECTBA KHUBBIX Pbl0 B KOHTPO-

e (onbiTe);

{ — HOMEP U3MEPEHHA KOJUYECTBA XXUBBIX PbIO B KOHTPOJIE (ONBITE);

[ — 4HC/IO MapannebHbIX H3MEPECHUM KOIHYECTBA XHBBIX Pbl0 B KOH-
TpoJie (onbiTe); [ = 3.

PaccyuTbIBalOT B MPOLIEHTAX KOJHYECTBO MOTHOIIMX pbIO B ONBITE MO
OTHOLUEHHIO K KOHTPOJIO 11O popMyie:

BbIBOA O HAIMYWH WIK OTCYTCTBUH OCTPOH JI€TaJIbHOW TOKCHUYHOCTH
HAHOMATEpHaJa jieJaloT Ha OCHOBAaHMHU BEIWYHHBI 4. Ecau BenuunHa A co-
crapiaser 50 % u Gonee, CUMTAIOT, YTO AHAIU3UpyeMasas npoba npoasaser
OCTPYIO JIETAIbHYK) TOKCHYHOCThL. B 3TOM ciydae Ans KOJHYECTBCHHOM
OLIEHKH TOKCHYHOCTH HAHOMATEPHAIAa YCTAHABJIMBAIOT €0 CPEAHION0 JIETAllb-
Hy1©0 KOHUeHTpalHio (LCsg) 3a 96 u 6uorectTuposanus (L.Csy 3a 96 4). Pacyer
LCso 32 96 4 npoBOAAT B COOTBETCTBHH C NPHNOK. 2.

0.4.8. Konmponb 6ocnpou3eooumocmu pe3ynsmamos
ONpeoeneHUss MOKCUNHOCMU

KOHTpOab BOCIPOH3BOANMOCTH PE3YNbTATOB OMNMpeAeNeHHS TOKCHYHOC-
TH NPOBOAAT B 00beMe 5 % OT KONTMYECTBA TEKYLUMUX HIMEPEHHH. AJITOPHTM
KOHTPO/IS BOCIIPOH3BOANMOCTH pe3yJITaTOB ONPEACIIEHHN NPEACTaBiieH B 1. 6.1.8.

7. MeToa oueHkH 0e30MIaCHOCTH HAHOMATEPHAJIOB
N0 HX HHTOKHH-MOAEJIHPYIOLLIEH AKTHBHOCTH in vivo

7.1. [Ipunyun memooa

LIMTOKHHE! ABAAIOTCA BAXXKHBIMH pErysaTopaMyd romMeocTa3sa, akTHBHPYS

nposocnanurensirie (UJI-1, UJI-6, HJI-8, ®PHO-a) 1 aHTUBOCTTANIHTE IBHBIE
(MJ1-10 n UJ1-4) peakuun, a Takke T — KIE€TOYHOE 3BE€HO HMMYHHUTETA. Bhi-

ABJICHHE W3IMEHEHHH B npoduie TPAHCKPHUIILKUHU NEHOB UMTOKHHOB, MPOIYIIH-
PYEMBIX {n Vivo HMMYHOKOMIIETEHTHBIMH KJIETKAMH B OPraHU3Me KHBOTHBIX

[TPpH BBCIACHHH HAHOMATCPHAIOB, YKa3bIBACT HA HAJIHYHUC Y TCCTHPYCMBIX Ha-

HOMATEPHAIOB MOTCHUHAbHBIX MMMYHOMOIYJ/HPYIOUIMX HAH HMMYHOCY-
MPECCOPHLIX CBOMCTB M MO3BOJIAET TEM CAMBIM OLICHHTH ©€30MacHOCTE HAHO-

MaTepHaNoB.

7.2, Xapakmepucmuka ucnons3iyemsix op2anuImMos 4 mecm-cucmem

HccnenoBanus BRITIONHAKT HA caMUAX Mbllied HHOpeaHoH nHHHH CBA
C HCXONHOM Maccol 12—14 .
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7.3. Ilpubopel u obopyooeanue

[Tporpammupyemslii Tepmoctar (JJHK-amrumgunkarop)
tina « Tepurk MC2» 1M HHblE THIIBI AMIUTH(QHKATOPOB,
3aperucrpipoBaHHble B Poccuiickoi Peaepaunu

B YCTAHOBJICHHOM MNOpsAKe

TepmocTaT, noaaepXxuBaroiuin TeMneparypy 49 °C,
11 npobupok o6beMom 1,5 e’

LieHTpHdyra co CKOpocThIO BpaIlICHUS pOTOpA

10 12 000 06./MuH 11 npoOHPOK BMECTUMOCTBIO

1,5 n0,5Mn

BcerpsaxuBatens BHOpauHOHHbIN THNIA «BOpTEKC» €O
CKOPOCTHIO BpatlcHHA a0 3 000 06./Muu

[1pubop min ropusoHTaILHOTO 3eKTpodopesa
MCTOYHMK NOCTOAHHOIO TOKA

Boaanas 0ansa ¢ nogorpeBoM 10 935 °C uan
CBY-neuyn

Y nbTpadpmoneToBbIN TPAHCHITKIOMHHATOP

OuUKH UM MacKa 3allUTHbIE

X0NM0AHIBHHK OBITOBOHK 3ICKTPHYCCKHHA [OCT 26678—85
Mopo3unbHag kamepa, o0ecrneyHBaroas
remneparypy —20 °C unu HHke

I'omorennzarop tuna «SilentCrushen»

WM aHAJIOTUMYHBIA APYTHX MOJE/EH

Crtynka ¢apdopoBas ¢ NECTHKOM ['OCT 9147—80
[InHUeT MeAMUUHCKHT ['OCT 21241-—89
HoxXHHLBI MEAUUHHCKHE [OCT 21239—93
Cxanbniens MEAUUHHCKHHA TOCT 21240—89
Bechl nabopaTopHbie 0OLIETr0 Ha3HAYEHHS

2-ro Kj1acca TOYHOCTH ['OCT 24104—2001
MemOpaHHbIE YCTAHOBKH 11 [TOJTYYEHHA

JA€HOHH3IOBAHHOH BOIBI OCT 11-029.003—80
AHanu3aTop NOTEHLIHOMETPHYECCKHH, NOrPEIIHOCTD

usmepenuil pH + 0,01 FOCT 27987—88

O6nyuyaren, 6akrepuunanbi HacTeHHbIH ObH-150 TY 94444-006-08620222—98
Jlozatopsbl ¢ nepeMeHHbIM 00BLEMOM TO3UPOBAHHUSA

bupmel «Gifsony:

0,2—2,0 Mm? ¢ 1arom 0,01 mm3, ¢ TouHocThiO T 1,2 %0;

2—20 mm? ¢ warom 0,01 M3, ¢ TouHocTIO £ 0,8 %;

1—10 c™® ¢ warom 0,1 cM?, ¢ ToyHocThIO + 0,5 %
Hozaropsl «JleHnuneT»: TY 9452-002-33189998—2002

0,5—10,0 Mm? ¢ rarom 0,01 Mmm3, ¢ Tounocteio 1 0,8 %;
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20—200 mMm* ¢ wrarom 0,1 Mm3, ¢ TouHOCTBIO + 0,6 %!
100—1 000 mm? ¢ warom 1 MM3, ¢ TourocThIO T 3,0 %
[Tpo6upkn Tvna «OnneHaopd», BMECTHMOCTHIO 1,5 cM’
HakoHEeYHHKH MI1acCTHKOBbIE, 06beMoM 1—200 mm’
HakoHeuHHKH T1acTHKOBRIE, 00BeMoM 200—1 000 MM’

[lepyaTkn pe3nHOBBIE 1'OCT 3-88
Ko00b1 n710CK0J0HHBIE KOHUYECKHE PA3HOH

BMCCTHMOCTH roCT 1770—74
[IMAMHApPH! CTEKIAHHBIE MEPHBIC J1A00OpATOPHBIC

BMECTUMOCTBIO 25, 100, 1 000 cM? I'OCT 1770—74
BOpOHKH cTeKIIsIHHBIE ['OCT 25336—82

[LTarusel 418 npo6upok o6vemom 1,5 cm’

7.4. Mamepuans u peaxmuesi

[1aper IIL1P-npaitMepoB a1s psaaa LHTOKHUHOB:
HOH-a, HOH-y, HII-13, UI-2, UJ1-4, UJ1-6, UJ1-8,
HJ1-10, 1J1-12, 1JI-18, ®HO-a, npon3BoaACTBA
¢pupmsl « CHHTON» MM aHAJIOTHYHbIC

Tpuc-HCI ¢pupmer «Curmar», CILIA

WJIM aHAJIOTHYHBIH

Tpuron X-100 ¢pupmer «Merck», I'epmanng

HJIM aHAJIOTMYHBIH

[ 'yauuiuHa THounaHat ¢pupmel «Curmar, CILA
WJIA aHAJTOTHYHBIH

IJATA (OTHneHaAHAMMHTETPAYKCyCHAd KUCIOTa) ['OCT 10652—73

Honeunncynsdat HaTpUA TY 6-09-64—75
DeHOoN BoAOHACKILIEHHBIH ['OCT 23519—93
XnopodopM BOAOHACHILIEHHBIH 'OCT 20015—88
CIIMpT 3THNOBEIH PEKTH(OHKOBAHHBIH H3 HLUECBOIO

ChIPbA ['OCT P51652—2000
AueTtaT aMMOHHS ['OCT 3117—78

Maruuns xnopua 25 MM BOJIHbIH pacTBOp PUPMBEI

«llpomeran, CLLIA unu aHanOru4HBIH

Kanua xnopua I'OCT 4568—95
Harpusa x710pull crepHibHbIH H30TOHHYECKHH pacTBOP

Jutuotpediton (ITT), ¢upmsl «[Ipomeran, CLLIA

HJIM aHAJIOTUYHBIH

Kpeo3onoBbliit kpacHbid, yaa TY 6-09-071670—88
Boauslii pacTBOp 1€30KCUHYKIETHATPHGOCHATOB

(aHTQ®) (0,1M) ¢pupmsl «IIpomeran, CLLIA

HJIH aHAJIOTWYHBIH
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Tpaucnoprras PHK ¢upmer «Ilpomeran, CLIA

HJIH AHAJIOMHYHbIH

OO6partnas TpadckpunTasa ¢pupMmsl «[Ipomerar, CILA

HJIH AHAJIOTHYHBbIH

Huruburop puboHykieas ¢pupmel «I1pomeran, CIIIA

MK AaHAJTOTHYHBIH

TepmocTtabunbHas JIHK-nonumepasa pupmel

«IIpomeray, CILIA viun aHanoruuHas

Macno Ba3zeIHHOBOE [[OCT 3164—78
Tpuc-auerat pupmsel «Sigmay, CIIA

UJIX AHAJIOTHYHbIH

JleasaHas ykcycHas KHMCIIOTa FOCT 61—75
Arapo3sa nas anexrpogopesa hpupmel «Sigmay, CLIA

HIH aHATOTHYHAA

bpomucTteiit 3Tnanit dupmel «Sigman, CUIA

H.TW aHAJIOTHYHDBIH
CnMpT U30NPONUIOBLIA [oCT 9805—84

Bojia neMoHH30BaHHAS OCT 11-029.003—80

JlonyckaloTcs K HCIOb30BaHUIO PEAreHThl U MaTEPHAJThI AHAJIOTHYHOTO
Ha3HAYCHHA JIPYTUX U3rOTOBHTECNEH, pa3pellleHHbIe K IIPUMCHCHHIO B YCTa-
HOBJICHHOM MOPAJAKE U C XapaKTEPUCTHKAMH, O00ECMEYNBAUIHMH [POBEIE-
HHE UCCNEA0BAHNN B COOTRETCTBHHU ¢ JAHHBIM JOKYMEHTOM.

7.53. Cmandapmnusie o6pa3yst Hanomamepuanog

Ipu xannbpoBke MeToaa KCNOAL3YIOT CTaHAApPTHbIE 00pa3Lbl HAHOMa-
TEpPUASIOB cornacHo 1. 4.1.5.

7.6. /Kusommeie, ux codepucanue u payuon

XuBOTHEIX coaep>kaT Ha paunoHax coriaacio MY 1.2.2520—09 8 Teve-
Hue 7—I10 naHer nepea HAvYanIOM HCCISAOBAHHUH MO 5 XXKHUBOTHBLIX B KJICTKE.
KoHTpoaupywT Maccy tena Mellied. Ocobe, OTCTalLHX B OPHUPOCTE MACChHI
Tena B TEYEHHE NepHola ajantauuy, yaauisiot. QoOpMHPYIOT 2 rpyniibl MbI-
wer no 10 »KUBOTHBIX B KaXaoH. XXuBoTHeIX 1-f rpyniiel noABEpraioT Bo3-
ACHCTBHIO HAaHOMATEpHAIA, »KUBOTHbIE 2-H IpyNIbl ABIAIOTCH KOHTPOJIbHbI-
MH H HE NoABEpraroTCs BO3/ICHCTBHIO HAHOMATEPHAIA.

7.7. Memoouxa eeedenua mecmupyemozo obpazya

Hanomatepnansl B pa3H4HbIX KOHLEHTPALMUAX B BHIE IUCMEPCHH B
crepunbHoM H3oToHudeckoM (0,85 %) pactsope NaCl obvemom 0,5 Ma BBo-

IAT )KUBOTHBIM OMNBITHOHN Ipyiibl BHyTPHOPIOIIMHHO OJJHOKPATHO OXHOPA30-
BbIM MEAHUHHCKHMM CTE€PHJIBHBIM wNpUloM obbemoM 2,0 Mn, XXMBOTHEIE
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KOHTPOJBHOU IPYNILI NOAYYAKOT B 3KBUBAJICHTHBIX KOJIHYECTBAX AHCHEPCHIO
XHMHYECKOI0 aHaora TECTHPYEMOrO HaHOMarepHala MaKpOCKOMHYECKOMH
CTENCHH AHCNEPCHOCTH (C pasMepoM dvacTvll aucnepcud | MkM u Gonee).
JIOMyCKaeTca BMECTO KOHTPOJbHOH MAaKpPOCKOMHYECKON AMCNEPCHH BBele-
HUE KHBOTHBIM HOCHTE/IA — CTEPHJIBHOIr0 H30TOHH4ECKoro pactsopa NaCl.
[Ipy NpHroTOBIEHHH AMCNEPCHH TECTHUPYEMbBIX MATEPHANOB HEOOXOIHMO
NMPUMEHATE (QH3HYECKHE METOABl AUCIIEPrHPOBAHUA ([EpeMELIMBAHHUE,
BCTPAXUBAHHE, YNbTpa3ByKoBad oO0paborka). [lpumenenue opzanuuecxux

pacmeopumeneu u demepzenmos ne oonyckaemcsa! B nopsiake UCKIIOYEHHS
AONMYCTUMO BBEJICHUE HAHOMATEPHAJIOB HA HOCHTENE, OMOROrHYeCKas UHEPT-
HOCTh KOTOPOTO NOATBEPXKAEHA B JONOJHHUTENILHBIX KOHTPOJIBHBIX TECTAX.

Jlo3a BBOAMMOro HaHOMarepHala yCTaHaBJIMBAETCA HAa OCHOBE CBeje-
HHH O BO3MOXHOCTH 3KCMIOHHPOBAHHA YE€I0BEKA AaHHBLIM HAHOMATEPHAJIOM B
X0JI€ €ro NMpPOU3BOJCTBA, XPaHEHHUA, 000POTA, HCMONB30BAHHUS H YTHIIH3ALIHH,
PEeaOCTaBIAEMBIX 3aKA34YHKOM HCCIIEAOBAHMHA.

7.8. Memoouxa ombopa b6uonpob

Uepes 4, 24, 48, 72 1 96 4 y 2 MBILUEA H3 KOKAOH rpyInsl BIACIAIOT
CTUICHOLIMTHI cejie3eHKH A noiaydeHus MPHK uMTOKHHOB HMMYHOKOMIIE-

TCHTHBIX KIICTOK.

7.9. Memoouxa npoeedenun anaiusa

Coaepxande MPHK 11 UHTOKMHOB ompenenfior MeroaoM oOpaTHOH
TPAHCKPHIIUKH — noauMepasHoit uenHo peaxkuun (OT-TILIP). dng nonoxu-
TeJILHOTO KOHTPOJS HCNOJMb3YIOT NpaHMepbl A8 onpeacneHHs [3-akTHHa,
IKCNPECCUPYEMOTrO KIETKAMH MOCTOSHHO; B KaYE€CTBE OTPHLATEIBHOIO KOH-

TpoJs — npobsl 6e3 PHK.
Peructpauuio pesyastatoB IILIP ocywectBagior MmeTonqoM anekrpogdo-
pe3a B 2,5 %-M ropu3OoHTallbHOM Tre€ji€ arapo3bl, coacp)alleM OpOMHCTHIN

ITHIUH.

Buioenenue PHK u3 cnaenoyumoe cenesenku.

7.9.1. B npobupky tvua «3nnennopd» obvemom 1,5 cM’ mocnenosa-
TE€NbHO BHECTH:

o nH3aNpyOUIKKA 6ydep, coaepxallui ryaHiaMH THOLUMAHaT, 4,5 M; ¢e-
HOJI HacbllleHHbIH 1 : 1; auerar HaTpui, 0,3 M o6séMamu no 450 MM ;

e HocHTeNb (pacTBOp TpaHcnopTHoit PHK 5 Mr/mn) — 2 MM

® CYCIMEH3MIO CIIIEHOLUMTOB — 5O MM’;

[lepemewiate Ha BCTpsixkBarene (Boprekce) 30 ¢, uHKyOMpoBaThb MpH

KOMHAaTHOH TeMneparype 10 MyH.
7.9.2. lo6auts 100 MM’ HaChIlLlEHHOTO BOJOV xnopoopMma. Ilepeme-

wath Ha Boprekce 30 ¢, ueHTpHpyruposaTh S MMH nipH 12 000 06./MHH.
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7.9.3. Otobpath B YHCTYI0 NPOGHPKY 250 MM’ BOAHOI (a3bl, 106aBHTE
K Heil 250 MM’ H30TNIPONUIIOBOIO CMHpPTA, NEpeMelnars Ha BopTekce 30 ¢, LieH-
TpHyrupoBars 15 MuH npu 12 000 06./MuH.

7.9.4. AKKYypaTHO yaoa/IMThb CyNepHaTaHT, He noBpeduB ocanok. JoOa-
BUTh K ocaaxy 1 000 mkn 70 %-ro 3raHona. [1naBHO nepeBepHYTh NPOOHPKY
|—2 pa3a. Lleurpugyruposars 5 MuH nipu 12 000 06./MHH.

7.9.5. AKKypaTHO yAanHTh CyMepHATaHT, HE NOBPEAHB 0Cal0K. Bhicy-
IMTb O0CAaA0K, OCTABHUB ITPOOHPKH OTKPHEITHIMH NPH KOMHATHOH TEMIIEpaType
B TedcHue 20—30 MHUH.

7.9.6. PacTBOpHTE 0Oca/lok B 25 MM~ CTEPH/IBLHON ACHOHM3HPOBAHHOM
BoAbl. IIpu HEOOXOLMMOCTH MOXHO MOMECTHUTH NMPOOUPKY B MOPO3HITBHYIO
kamepy npu temneparype —«(20—70) °C ansg 6onee LIHTENBHOTO XpaHEHHMSI.

7.9.7. I1lposeacuue OT-ITLIP.

IlonumepasHyto UenHylo peakuuio INMpoBOAAT B CYMMapHOM o0Bbeme
25 MM°. Jins NPOBENCHHS aHAN3a OHOIO oOpa3ua B npodOupky ob6BEMOM
0,5 cM’ BHOCAT CJIEAYIOLIMC KOMIIOHEHTBI B YKA3aHHOM MOPSZIKE (NnpoBenieHHE
OOparHOH TPAHCKPHMUKWKU M aMMIHPHKAUMH BLIMOIHAKT 418 KOKIOH Mapbl
[MpariMepOB OTACNABHO):

Bona AeHOHU3HPOBAHHAS 9,45 MM’

10-kparnwii [TUP-Oydep, cocToauui #3 Tpuc-HC, 9 5 M
100 MM; KCI, 500 MM; MgCl,, 15 MM ?

3

Cmech TpudochaTtoB MOHOHYKAEOTHAOR 2,0 MM’

2.0
0.3
I
025w
50w

Hcnosib3o0BAHHE HAKOHEYHHKOB H MNMPOOHPOK AONYCTHMO TOJLKO
oaHH pa3! /[1a npedoreBpailieHHst UcmapeHus MpoObl Ha MOBEPXHOCTE OCTO-
PO’KHO HAHOCAT 15 MM’ BasenHHoBOro Macia. B npobupKy ¢ oTpHLATEIBHBIM
KOHTpONeM 106aBAIOT S MM N1eMOHM3HPOBAHHOI BOJIbI, @ B MPOGHPKY ¢ MOJo-
KMTENLHBIM KOHTPOJEM — MpaiiMepsl IS OnpelencHus B-akTHa u 5 M’
PHK.

[TpoGupku nomewaror B amugpukatop H npopoast OT-IILIP no npo-
rpaMMe, pexxuM aMminpuKaliii KOTOpoH IpeacTaBieH B Taba. 7.9.7.1.
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Tabnuuya 7.9.7.1
Pexxnm nposeaenns OT-IIP

ot 4§ 6w ] 0 1

94 30c¢
2 55 30 ¢ 30
72 30 ¢

BT R S T R I R
I R R S

7.10. Obpabomka nonyuennsix 0arnHsix

Pesyneratel TP perucrpupyror meronoM 3nekrpodopesa B 1,2 %-m

arapo3HoM rene, NPUroToBaeHHOM Ha 1-kpatHoM Tpuc-aueratHoM (1 x TAE)
Oydepe.

Ilpuzomosenenue I x TAE byghepa

20 cM’ 50-KpaTHOro koHueHTpupoBaHHoro TAE O6ydepa BHocaT B Mep-
Hy10 K016y BMecTHMOCTbIO 1 000 cM, IOBOJAT 10 METKH AHCTHIUIHPOBAHROI
BOJOH M TUWATEJIIEHO NEPEMELINBAIOT.

[Ipucomoenenue 1,2 %-20 azapo3nozo cens

0,6 r arapo3bl pactopsioT B 50 cM’ | x TAE 6ydepa HarpeBaHHeM B
kunsaled BoAAHOH Oane no nonHoro pacrBopeHus. [lony4yeHHblt pacTBOp

TILATEABHO NEPEMELLMBAIOT U OXJ1aXAaloT 40 Temneparypsl 60 °C, nobaBnsioT
6 MM’ 1 %-10 pacTBopa OpOMHCTOrO 3THANUA H TILATEALHO NEPEMEUIHBAIOT.

bpomucmsiu 3muduii A618eMCR CUABHHIM MyMA2EHOM, ROIMOMY 8C€
MARUNYARYUU C HUM U C COOEPHCAU{UM €20 A2APOIHBIM céemM Heobxooumo
8bINOIHAMD 8 NEPYAMKAX,

[Ipogedenue 3nekmpoghopesa

7.10.1. [Tony4yeHHsIH pacTBOp 3aJMBAIOT B KIOBETY IS 3aJIMBKH Iejis
COIIaCHO HHCTPYKUMH K npubopy IS TOPH3OHTANBLHOrO 3jeKkrpodopesa.
J1a co3naHug CTAPTOBBIX JIYHOK B KIOBETY NOMELIAKT rpedeHKy ¢ 3ybuamH.
[Tonumepu3zaLus araposbl MPOHCXOAMT NpPH TeMiiepatype Huxe 42 °C B Te-
yenue 10—20 MHuH.

7.10.2. Ilocne 3acTeiBaHHA arapo3bl OCTOPOKHO BEIHUMAIOT rpedeHKy H
NEPEHOCAT rellb B KaMEpy A/ NpoBedcHHA 3eKkTpodopes3a. B kamepy 3anu-
BaloT | x TAE O6ydep tak, 4TOOBI TONMUWIMHA CHOA KHAKOCTH Had IejieM Co-
CTaBNAJIA NPUOIUIUTENILHO 5 MM.
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7.10.3. BHOCAT B JIyHKM arapo3Horo reias no 12,5 MM® aMnianduumpo-
BaHHbIX 00pa3lioB, NOAKIIOYAIOT K KaMEPEe MCTOYHHK MOCTOAHHOIO TOKAa H
NpoBOMAT JMekTpodope3 npu HanpsaxeHud 120 B B TeueHue MpuMepHO
30 MHH, MoMeLas CTaPTOBBIE JJYHKH OJIH)Ke K KaToay.

7.10.4. BbIHHMAIOT Ie€jib U3 KaMEpPhl, IEPEHOCAT €I0 Ha CTEKJIO TPAHCHII-
JIFOMHMHATOPA, BKIIOYAIOT TPAHCHILTIOMHHATOP H NMPOCMATPHBAIOT reiib. (DHK-
caljds pe3yJIbTaTa MOXKET OCYLUECTBIATHCH TAKIKE C MCIMOJb30BAaHHEM LHGPO-

BOH (POTOKaMephl.

7.11. lIpeocmasnenue pesynomama

Humepnpemayusa pe3zynomamos ananusa

7.11.1. B nonoxurensHoMm koHrponsHoM obpasue /IHK gonxkHa BbigB-
JNATBCA MONOCa KPaCHO-OPAHXEBOro LBETa, COOTBETCTBYIONAd 3a0aHHOMY
panMepaMu pasmepy.

7.11.2. B orpuuareibHOM KOHTPOJBHOM ofpa3ue nojoca KpacHO-
OPaHXEBOTO LIBCTA 10/DKHA OTCYTCTBOBATh.

7.11.3. Hannyne B aHaIU3UPYyEeMOM KIHHWYECKOM MaTepHas€ NOJIOCHI
KpPaCcHO-OpaHXEBOro [IBETA, pacriojaratoilicHcs CTpOoro Ha YpPOBHE MOJIOCHI
NOJOXKHUTEILHOIO KOHTPOALHOro obpasua JTHK, ceuaerenbcreyet 00 aKTHB-
HOCTH B HCClelyeMoM oDpa3ilie cooTBeTcTBYHOWIEro reHa. Ilpn oTcyTcTBHH
TAKOH 110110ChI PE3YJIbTAT CAECAYET CYHTATb OTPHMLIATEIbHBIM.

7.11.4. Haimune noiochkl KpacCHO-OPaHKEBOTO LBETa B OTPHLIATEIbHOM
KOHTPOJIbHOM 0Dpa3sue, pacnosararomeics Ha YpOBHE 10JIOCH MOJOXHUTENb-
Horo xoHtpoapHoro obpaszua JIHK, cneayer paccMatpuBaTh Kak pe3yJbTaT
KOHTaMHUHaLKU.

7.11.5. [Mony4yeHnbie pe3yabTaThl KeNaTCAbHO JOKYMEHTHPOBaTL (oTO-
rpaHpOBaHHEM rejied C MCIOJb30BAHHEM OPAHKEBOro CBETOQHALTPA HITH C
NMOMOLUBLIO CHCTEMBbI BUAECOAETEKLIUH.

Haymuyne MPHK uMTOKMHA no pe3synbTatam 31€KTPOPOpPETHYECKOro
anasin3a [1L{P-npoaykToB NpOBOAAT B CPABHEHHH C MOJTO0XKHTEILHBIM H OTPH-
HaTeabHbIM KOHTponsMH. JlauHeie ¢pukcHpyloT B Tabaune (tadn. 7.11.5.1) B
COOTBETCTBHHM CO BpeMeHeM oTbopa npob A aHanM3ia ¢ HCMOJIb30BaHHEM
cJIeAYiolEeH CHCTEMbl 0003HAYEHHUH:

( +) nanunune axtuBHoCcTH MPHK HnToxHHa;
( — ) orcyrcTBHe axTHBHOCTH MPHK nMrokuHa;

| — ucuesnosenne MPHK uutokuHa;
1 — nossnenne MPHK unTokuHa.
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Tabnuua 7.11.5.1

I[Ipumep npeacTasaenusn pesyanstaTos aHaania MPHK uuroknnon
meroaom INHP-OT

nJi-2 | Hi-4 | UJ1-6 | UJ1-8

| + + -
[Ipenapat Ad 1: 10

4y -
24 4 il
48 4 —
72 y - ‘
96 4 +T]r | T 1 pall S Bl
ITpenapar Ad 1 : 100
44 + + = O . o
24 4 - + |+ N
48 4 + + — - -~
72 4 + + + — -
96 u | - + | + | = [ +71
_ [Ipenapar Cepebpo 1 : 100
49 | +1 | + — + + [ +1 - ]
24y | - + — + —-
4u | +1 | -] | - +
29 | - + + 1 + -
96 4 +1 ] + | +1 + + |
[Ipenapat Cepebpo
4q | - + — l + +
24 | - | + | = [+ [ +
B8y | - |+ [ -+ [ -
72 4 - + = + -J
9%u | +1 ] + | +1 ] + | +
[Ipenapat Cepebpo 1 : 10 000
4 4 _F+ [ -
24 4 N —
48 u .+I ~ — +
124 | - | | ull il B
96 4 f - +1 | + | -1 ] -

( + ) Hannuue axTHBHOCTH MPHK uuTokuHa, ( — ) orcyrcrBue aktuBHOCTH MPHK
IIKTOKHHA; | — HcyesHoBeHHe MPHK uiuTtokHHa, T — nosasnenne MPHK uuTokHHa.

[Ipenapat HaHOMaTEpHAJIOB NMPHU3HAETCA O€30I1aCHbIM, €CJIH HET 3HAYM-
MbIX H3MeHEHHUHN B aKkTHBHOCTH MPHK TecTHpyeMbIxX uuTokuHOB. ECv H3Me-
HeHH B akTHBHOCTH MPHK TecTupyembIX UMTOKHHOB HaGmoxarorcs, TakoH
mpenapat HeoOXoauMo rnoaseprath 0ojiee AETAILHOW 3KCIIEpTHU3E MO BIIMA-
HHIO Ha MOKA3aTEIM HMMYHHUTETA.
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MNpunoxexuve 1

AJITOPATM YCTAHOBJICHHN XaPpaAKTEPHUCTHK MOTrPeiIHOCTH
MeTOAHUK OHOTeCTUPOBAHUS

MeTponorHuecKue XapakTepUCTHKH METOAMK OMOTECTHPOBAHHA YCTa-
HABJIUBAIOT B XOI€ IKCINECPUMEHTAILHBIX HCCIIEAOBAHHH B COOTBETCTBHH C
TpeOOBAaHUAMU METOAMKH Ha PACTBOpAaX BEIUECTB ¢ HM3BECTHHIMM TOKCHYE-
CKHMH CBOWCTBAMH H CTaHAApPTHLIX o0pa3uax HaHoMarepHasioB (najgee —
«3TA/IOHHBIC BELLECTBAY ).

/lna yCTaHOBNEHHA METPOIOTHYECKHX XapaKTepPHCTHK METO/IHK DHOTeC-
THPOBAHHUA B YCIIOBHAX MeExNadopaTOpHOro 3KCIEPUMEHTA B KaXI0H H3 Ja-
Ooparopui-yyacTHHUIL (K — KOJHYECTBO JA00OpaTOpUH-yHaCTHHUIL) KAXIbIM U3
uenosiHurenen (L, — KOIMYECTBO HCNOJHUTENECH B k-ToH nabopaTtopvu) no-
Ay4aloT cepun U3 Ny pe3ynbTatoB Xj,, B YCAOBUSAX CXOAMMOCTH Ha KaXIOM
N3 ITAIOHHBIX BEUIECTB.

b.l. CxoauMoCTh YCTAHaABIMUBAIOT 10 Ny pelyabrataM KaxXaod u3d KL
CEPUN CAMOCTOATE/IBHBIX IKCNIEPHMEHTOB, NPOBEACHHBIX B KaXKI0H U3 K Ja-
OOpaTOpUH KaXXABIM M3 L UCNOJHHMTENIEH, 1A Yero 3TH pe3yJibTaThl IIPOBE-
pAKOT HA HanH4YHue TpyOOH MOrpelHOCTH N0 OAHOMY M3 H3BECTHbLIX KPHTEPH-
eB. Pesyabtarhl ¢ rpyOOH NMOrpeliHOCTbI) OTOPACHIBAIOT M MO OCTABUIMMCA
JJAHHBIM BBIYHCIBIIOT 3HAYCHUE CPCAHCIO pe3yabTara Xy H €ro cpeaHee KBaj-
patuuHoe otkjJOHeHHEe (CKO) no dopmynam:

Ny
kan
X’—u S (I11.1)
Nk!
Ny o,
(X,‘,,,*-ka)
n=l
S, = - — I11.2
) o (I1.2)
Ju =Ny —1,r8€ (I11.3)

K — HOMED J1aDopaTOpHH-y4YaCTHHUBI MEXJ1a00paTOPHOTIO IKCIIEPHUMEH-
Ta, k=1, ..., K;

| — HoMep ucrnonuurens (cepun), [ =1, ..., Ly (L > 2);

1 — HOMED IKCIIEPUMEHTA B CepUH, = 1, ..., Ny;

Xun— pE3YNbTAT IKCIEPUMEHTA 1 B cepHH [ 1abopaTtopui £;
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Jfu — 4nci0 cteneHer ceoboabl, N0 KOTOPBIM BBIYHCIIAKOT 3HAYEHHE Sy,

[Toxy4dennbie 3Ha4eHHa BbIOOpoYHbIX CKO npoBepAlOT HAa COOTBETCT-
BHE OJHOM reHepabHOH COBOKYITHOCTH ¢ MOMOLLBIO KpuTepus Puiuepa. g
Yero pacCUMTBIBAIOT BEIMYHHY Fyy 10 popMye:

Fh': - (nl.4)

H CPaBHHBAIOT €€ ¢ TAONHYHBIM 3HAYCHHEM KpHUTepus Puiuepa 18 COOTBETCT-
BYIOILIEro 4Kcia cteneHed csoboast. 3HaueHus F, ,q, npuseaeHst B T1abiu. I11.1.

Ecnv Fy > Fou6., TO cooTBETCTBYIOWEE CKO (S))) 00 WK (S ) min » KO-
TOpoe NMPHUBOAUT K NMpeBbIICHUIO Fy Han F,.6,, U3 JaNbHERUIHX pPacyeTOB
ucoyarrt. [lpouenypy cpaBHeHUA (Sy)nax B (Siy)min OCYIIECTBASIOT 10

TEX NMOP, NOKa He OyaeT CripaBeAIuBEIM F iy < F,..6. . IIpnyem obiee konmnye-
CTBO pe3yJIbTatoB (1ocne orOpacbiBaHHUA Pe3ynbTaToB ¢ rpyboii norpemHo-
CTbIO) RO/DKHO YAOBJICTBOPATH YCIOBUIO:

K L,
Y ) Ny 216

k=11=1

Janee Bce HE HCKIIKOYEHHBIE MO KPHTEpHIO DHLLIEpa BuIOOPKH pe3yIibTa-
TOB MOJIATalT OAHOPOOHLIMU M 10 HUM BeIduCcnAoT CKO, koTtopoe xapakre-

PHU3YET CXOAMMOCTD PE3yJIbTATOB, 110 QOPMYJ1aM:

K 1 —
2. 2 fuXu
~r =|f{=
X =— A , (I11.5)
D D fu
k=1/=1
K L -
3 fuSa
S = 1f=:(’=Lk — (I11.6)
V 2.2 Ju
k=11=1
K Lk
=Y (Ny-1) (I11.7)
k=l /=l
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Tabnuuya I 1.1

3nayvenns F B 3aBHCHMOCTH OT cTeneHel cBoboanl f; u f> ana P = 0,95

--n-n
BN BTN PR WX N EX XN BN M Y

— e o X —-
6 [ 50 [ as 10 x 3.7

S T N N N S R KR R
10
28 | 2. -

hod | Cnd | Lo | Lo
| =]

b
O

N
O

J)1 paBHOro KOJIMYECTBA IKCIIEPUMEHTOB N B KaxI0H U3 L CepHH dop-
MyJibl (IT1.5)—(I11.7) cooTBETCTBEHHO NEPEXORAT B CAEAYIOLUHE:

(-
A] I O, | & | S;x METOAMKH OMOTECTHPOBAaHMA
\ N/

Ha JaHHOM 3TaJIOHHOM BEUIECTBE PaCCYUTHIBAKOT MO GOpMYJIaM:

0\

ch. A '_'Scx.'y(f)'
\ /

CX0oauMoCTe O

AL
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o \ S .
c.l|lé =—5-{‘_£(Q'100,me (I11.8)

CX. ) X

Y(f) — K03pPHUHEHT, yYHTEIBAKOIIMIA cMeleHHOCTh oleHku CKO.

3HaueHud ko3ppuuueHTa Yf) nprueeaeHs B Tabn. IT 1.2.

ITonoOHbIE BBIYHC/ICHHUSA BBIMOJHAIOT A1 KAQXKIOT0 3TalOHHOTO BElIECT-
Ba. I10 BBIYHCICHHBIM 3HAYECHUAM CXOAUMOCTH (B NMPOLUECHTAX) HA PA3HBIX
3TAJIOHHBIX BEUIECTBAX YCTAHABIAMBAKT CXOAHMOCTh METOOUKH OHOTECTHPO-

BaHHSA 4 * (5) . [lpuuyém ecnu nposepka no kpurepuio Ouiepa nokasana

Ocx.

OAHOPOAHOCTL COOTBeTCTBYIOIMKX CKO, To CXOOQUMOCTh METOAHKH OHOTEC-
THPOBAHHUA BBIMHCIIAKT KAK CpeJHEB3BElIEHHOE 3HAYE€HHH CXOJAMMOCTH Ha

ITAJTOHHBIX BEIIECTBAX 110 QpopMYyIJIeE:

» (3J= i=1 _ | , TJIE (nl.g)

i — HOMEP ITANOHHOro BellecTsa, i = 1,..., [
{ — KOJIHYECTBO ITAIOHHBIX BELLUECTB.
Ecnu nposepka no xpurepuro Ouiepa rnokasana REOIJHOPOAHOCTh CO-

orBeTcTBYIOKMX CKO, TO 33 ¢XOAUMOCTb METOAUKH OMOTECTHPOBAHHA NPH-
HUMaKOT HauboJbliCe U3 BBIYHCIACHHBIX 3HAYEHHH CXOAMMOCTH HA 3TAJIOH-

HbIX BEILECTBAX.
b.2. Jlna oueHnBaHHs BHyTpuAaboOpaTOPHOU BOCIIPOM3BOAHMOCTH Bbl-

YUCJIAKOT CPEeAHHE 3HAYEHHUA IId Kaxaod u3 K nabopaTopuii U COOTBETCT-
Byromue CKO no ¢gopMynam:

Py L L — (I11.10)

S, = f=tm=l — (I11.11)
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L,
Jx ""'ZNkz“l (I11.12)
/=l

[lonyyeHHble 3HaYeHHA BbIOOpOYHBIX CKO npoBepsioT Ha COOTBETCT-
BME OOHOM reHepajlbHOH BbIOOpKE MO KpuTepHro duliepa U MO HE HCKIIO-
YeHHBIM AaHHbIM BRIMUCIAIOT CKO, KoTOpoe XapakTepH3yeT BHyTpuiabopa-
TOPHYIO BOCIIPOH3BOAHMOCTb, 1O (YOPMYIaM:

x=4= (I11.13)

wil

£ 2
2 NS
St = | (T11.14)
\ > 4
k = |
K K (L, \
k =1 k=1\_I=I Y,

Tabnuya i1 1.2
3Havenns Nf) B 3aBHCHUMOCTH OT YHCJIA CTeneHed cBo0oaAbL

I R R 017

S R R W S T A X
& e[ 18 [ toi
s et [ o

6 1,042
—— s T
% o [ 30 | 1008
5 T o [ 35 | 1007
0 [ noes a0 [ 1006
e [ as o
3 [ tow [ e [ tom
e | oew  [

ON
S
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IIpu ycnoBHH paBHOrO KOJMYECTBA JAHHBIX B CEPHAX (OPMYJIHI
(IT1.13)—(111.15) TpanchopMHUpPYIOTCS B CIEAYIOLIHE:

K _
Xk
X = 42!
K 2
—
2.5
Sen =575
&1, K ’
f=KL(N-1)
; £ o\
BuyTtpunadbopaTtopHy0 BOCIIPOH3BOAHMOCTE am(A] WIH O, | 0 | Me-
\ /

TOAMKH OMOTECTHPOBAHHMS HA JAaHHOM I3TAJIOHHOM BEIIECTBE PAaCCUYMTBHIBAIOT
Mo (POpMynaM:

a&,,_(i] =85, 7(f),

X

[TonoOHble BBIYKHCIEHHS BBIIOJHAKOT VIS KOKAOTO M3 3TAJTOHHBIX Be-
piectB. [1o BLIYMCICHHBIM 3HAYEHUAM BHYTPHUIA0OPATOPHOH BOCHPOHM3BOIH-
MOCTH (B MPOLEHTaX) Ha pa3HbIX ITAJOHHBIX BELIECTBAX YCTAHABIWBAIOT
BHYTPHJIa0OPATOPHYIO BOCHPOU3BOAHUMOCTD METOJAHKH OHOTECTHPOBAHHSA

(o )
o.. | 5 |. IIpuuém ecan nporepka no kpurepHio Puluepa NoKa3ana OAHO-

cxX.
\ /

poaHOCcTs cooTBeTcTRYIOHMX CKO, 10 BHyTpHaaGopaTtopHyrd BOCHpPOH3BO-
AHMOCTL METOAHKH OHOTECTHPOBAHUS BBIMMCIAIOT KAaK CPEAHEB3BEUICHHOE

3HAYCHUN BHYTPHJIA00paTOPHOH BOCIMPOHM3BOAMMOCTH HA 3TAJIOHHBIX BElle-
CTBax 1o (popmMmyiie:

a, [3) _Su?(f) 100 (T11.16)

(I11.17)
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[ — HOMep 3TaJIOHHOIO BellecTna, i = 1, ..., 1;

] — KOJINYECTBO ITAJIOHHBIX BEIIECTB.

Ecau npopepka no kpurepuio duuuepa nokazaia HEOAHOPOIHOCTh CO-
orBeTcTBYIOUIMX CKO, TO 332 BHYyTpHIaOOpaTOpHYI0 BOCIIPOH3BOAHMOCTD Me-
TOAUKN OMOTECTHPOBAHUSA MPHUHHUMAIOT HAHOONbILEE H3 BLIYMCIICHHBIX 3Ha-
YEeHHH BHYTpUIa00paTOPHOH BOCIPOH3BOAUMOCTH HA ITAIOHHBIX BEIICCTBAX.

b.3. [Ins oueHHBaHHA MEIaO0OPATOPHOR BOCIPOM3BOIHMOCTH BBIYHC-

AT CpeHee 3HauyeHHe X mo BceeM J1abopaTopHsaM M COOTBETCTBYIOLIEE
CKO no ¢popmyse:

. (IT1.18)

¢ - »kr.lf:ln:l I (I11.19)

K L‘e
- z ZNH -1 (IT1.20)

&£ &
MexnaboparopHy BOCIPOU3BOAUMOCTE &, | A | HAH O, 5) METO-
\ / \

AUKH OHOTECTUpPOBAHUSA HA JAHHOM JTAJIOHHOM BEIIECTBE BBIYMCIAKOT MO
¢popMynam:

G.u_r,.(ﬂ) =S..7(f).

£ s
o 5) _Sw? ) 09 (I11.21)
\ X

HorpeutHocTs onpeneneHUs TOKCHYHOCTH O MeTOAHKE OHOTECTHpOBA-
HUS BBIYUCIIAIOT 1o popMye:

&£
5§=1,96-0, |6 (f1.22)
\ /
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[TonoOHbIE BBHIYHCAECHHA BBINOJHAKT IS KOKAOTO H3 3TAJOHHBIX Be-
wecTB. [10 BLIMHCIACGHHBIM 3HAYEHHAM MEXI1Aa00paTOPHOH BOCIPOH3BOAUMO-
CTH (B MPOLEHTAaX) Ha PasHbIX ITAJOHHBIX BELIECTBAX YCTAHAB/IMBAIOT MEX-

D

1abopaToOpHy10 BOCIPOM3BOAMMOCTD METOAUKH OHOTECTHPOBaHHA o, | &

[Tpuuém ecnu nposepka no kpurepuio Ouilepa nokasana oJHOPOAHOCTE CO-
orBercTeyouinx CKO, to MexnabopaTtopHyrw BOCIIPON3BOAHMOCTL METOH-
KH OMOTECTUPOBAHHUA BBIYUCIAKOT KAK CPEAHEB3BELICHHOE 3HAYECHHH MErKIa-
OOpaTopHO#H BOCMIPOU3IBOJAUMOCTH Ha ITAJIOHHBIX BELIECTBAX 10 GopMye:

] Zﬁgiu
o |s)= |2 , Tl (I11.23)

M.1. i
>

i=1

| — HOMEp JTAJIOHHOrO BewecTra, I =1, ..., /;
[ — KOJIMYECTBO ITANTOHHBIX BEIIECTB.
Ecan nposepka no kpurepuio OHuepa nokalana HEOAHOPOAHOCThL CO-

orBercTBYomMX CKO, TO 3a BHYTpHIa0OpaTOPHYIO BOCHPOM3BOAMMOCTH
METOJUKH OHOTECTHpOBAHHA NPUHHMAKOT HAHOOJBLIEEC H3 BBIYHUCICHHBIX

3HAYEHHH BHYTpHIA0OPATOPHOH BOCMPOHU3BOAMMOCTH HA JTAJIOHHBIX BELLE-
CTBax.
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[Mpunoxetxue 2

AJITOPUTM YCTAHOBJIEHHSA cpeaHei 3¢ dexTHBHOH (J1eTANBLHOMH)
KOHLUEHTPAUHH HAHOMATEPHAJIA

CpenHiorw 3¢ppexTnBHyio (JeTanbHy ) KoHueHTpauuo (1.Csp) ycranas-
MUBaIoT rpaguyeckuM cnocoboM (puc. I1 2.1). Ha ocu abcumce orknaasieator
NECATHYHBIE JIOrapH(PMbI BEIHMYMH KOHUEHTPAlMH HAaHOMAaTepHasa, BHECEH-
HOro B OMOJIOTHYECKYIO TECT-CHCTEMY, @ HA OCH OpJAHHAT — MPOUEHThI H3Me-
HEHUA TecT-peakuuH (rHdejin TecT-00BEKTOB) MO OTHOWIEHHK K KOHTPOJIIO,
KOTOphle mepeBOJAT B nNpoOHuTh! (Taba. Il 2.1). Uepes monydeHHbIE TOYKH
MPOBOJAT MPAMYHK 10 METOAY HAaUMEHBIIUX KBAApaTOB (JIMHEHHAAX WHTEPNO-
JSAUMA) ¢ Henosib30BaHKeM nporpammbl Excel wan ananoruunon. Ilotom u3
TOYKH Ha OCH OpAMHAT, KOTOpas CooTBETCTBYET 5 npoburam (50 %), nposo-
JAT THHUIO, NApAIENILHY OCH abCUHCC, 10 NMEepeceYeHUs ¢ TUHUEH rpadu-
ka. I3 Toukn nepeceyeHns omyckaloT nepneHaAHKyaap Ha ock abcuucc. Tou-
K€ NepeceyeHus NneprneHaHKyIsapa H ocH abCUHCC COOTBETCTBYET ACCATUYHBIN
norapudm (LCsy). [To norapudmy naxoast 3Hauenue LCso B Mr/om’.

[ 1poOuTHI

Jlorapu¢pmbl KOHUEHTPAUHN

Puc. I 2.1. YcTanosnenue rpadpnueckum cnocobom 3¢gpdpekTHBHON (NeTanbHOH) KOH-
LUEHTPallHH BELIeCTBa (CMECH BELLECTB)
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[TpouEeHT H3IMEHEHHA
TeCT-PEaKUHH

IIpobuTHBIE BEJIHYHHDI
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MP 1.2.2566—09

Tabnuuya 1 2.1

TeCT-peakuHH
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Fpoaonxenue tabn. N 2.1

I R R I R R N
64 83

3,50
3,52

6,23

64 | 536 [ 8 5,95
65 539 | 84 5,99
66 85
67 86 6,08
68 | 541 87 6.13
550
552

Q0
0

6,28

72 5,58 6,34

73 5,61 02 6,41

53 6,48
75 54
7 55

56 6.73

6,58

s | 705
R 59

.
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[MpunoxeHue 3

CNnHCOK HCN01b30BAHHBIX COKPALIICHHH

bCA - OblyHil CRIBOPOTOYHBIH a1bOYMHH

BOE - BkioueHne-obpasyromias ¢AMHHLA
BOXKX — Bricokoa¢QdpekTHBHAA XKHAKOCTHAA XpoMaTorpadus
ITT — tutnoTpenTon

HPA — UMMYHOQECPMEHTHBIH aHANIH3

KOE - xononneobpa3yioniast eAHHHLA

JIITC — aunonoaucaxapua

MOMH - MHOX)eCTBEHHOCTH HHDEKLIUH

OIT — onTHyeckas NJIOTHOCTH

OT-ITIIP — [1LIP ¢ obpaTHOH TpaHCKPUNLIHEH
[I1IP — nonumMepa3Has uenHas peaxkiius

TAE — tpuc-aunerar

TMDb — reTpameTHnOeH3NaANH

OHO - daxTop Hekpo3a onyxonei

OChb - pocpaTHo-conesoit Oydep

LCso— 3ddekTHBHAsA JIeTalbHASA KOHLCHTPALIUA
NFkB - anepHblii $pakTop TpPaHCKPHIILUH
ONPG — opTo-HHTPOQEHMITAIaKTONUPAHO3H A
TLR - peuentop BpoXaAEHHOTO HMMYHHTETA
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