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1.2.TNTUEHA, TOKCHUKOJIOI'A, CAHUTAPUA

Onenka Bo3/1efiCTBHS HAHOMATEPHAJIOB
Ha NPOoTeOMHbLI MPo(H/Ib 1 OHOCHHTETHYECKHE
NPOLECCHI B TECTAX HA NA00PATOPHBIX KMBOTHBIX

MeToamyecKue peKoOMeHIAM
MP 1.2.0053—11

I. O6aacTh npuMeneHNs

1.1. Hacrossmume MeTonuyeckye peKOMEHIAIIMN OIIPenesioT 1o~
PSIOK M METOABl OLEHKH 0E30IT1aCHOCTH MCKYCCTBEHHEBIX HAHOMATE-
pHaJIoB I10 UX BINSHHUIO HA NPOTeOMHBIN IIpodwis 6MocydbCcTpaToB M
IIpoLIeCCHl OBMOCHHTE3a OEJIKOB B TECTax Ha JabopaTOPHBIX XKUBOTHBIX.

1.2. Hacrognie Meroguyeckne peKOMEHOAIMH MOIYT IIpHUME-
HATBHCA:

— IIpY OIIEHKeE 0e30NMacCHOCTH pa3padATEIBAEMEIX HOBBIX M YK€ UC~
[TOJIL3YEMBIX HAHOYACTHI 1 HAHOMATEPUAJIOR,

— B IeNdX IIPUHATHUS PEIICHUN IO OUEHKE PUCKOB, CBA3aHHBIX C
ITPOIIeCCaAMHU ITPOU3BOACTBA M 000poTA HAHOMATEPHAJIOB.

1.3. Meroauueckye peKoMeHIAMK pa3spaboTaHbl ¢ IIEIbI0 00cc-
NeYyeHusI € AMHCTBRA NPOoLEnyp NOAroTOBKH 00pa3iloB, IIPpOBCACHN N3~
MEPEHUM Y TIPEICTaBJIeHNUS PE3yJILTaTOB B XO/€ OlLIeHKU BJIIUSHUS UC-
KYCCTBEHHBIX HAaHOMAaTEpHAaJIOB Ha IIPOTEOMHBIN mnpoduins OHOCYO-
CTPATOB ¥ OMOCUHTETUYECKHUE MTPOUECCH! C UCIIOJb30BAHHEM METOIOB
IBYMEPHOIO0 3JIeKTpodope3a U MacC-CIEKTPOMETPHH.

1.4. MeTonnyeckye peKOMeHAaLUM NpeaAHa3HauyeHbI U1 Cricliha-
JIVICTOB OPTaHOB ¥ opraHn3anuii @enepanbHol cyX0bBI IO HaA30py B
cepe 3alUThI IIpaB riorpedbureneit 1 6;1aromnoiyuymsi 4ejioBeKa, a Tak-
XK€ MOTYT OBITh MCITOJIL30BaHB HAYYHO-UCCIEN0BATEIECKUMU OpraHu -
3aIAMU THIHEHNYECKOTO ITPOPWIsi, MCIHIITHHCKUMHY YUeOHBIMH 3aBE-
JECHUSIMHA ¥ MTHBIMM OPTraHN3aHsAMH M VIPEXICHUSIMH, TIPOBOASIILIUMM

MCCICIOBAHMS ITO OLICHKE OE30MacHOCTH HAHOMATEPUAJIOB M IPOAYK-
LIMH HAHOHHIYCTPUH.
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11. Beenenue

bricTpoe pa3zBUTHE ITPOM3BOACTBA UCKYCCTBCHHBIX HaHOMAaTepua-
JIOB M MIX BCE 0O0JIce IIMPOKOE BHENPEHHE B pa3IMIHEIX 00/IACTAX YeJIOBe-
YECKOM HesTeILHOCTH IpURBEAST B ONrokaitee speMA K 3HaYUTCILHOMY
YBEJIMICHHUIO HATPY3KM HAHOYACTHIIAMHU ¥ HaHOMATEpHAJIaMy Ha Hace-
neaue. HanoMmarepuansl, obmagaionue BBULY CBOCHU BEICOKOM THICIIEpC-
HOCTH KOMIUIEKCOM YHHKAIBHBIX PU3NKO-XUMUAYECKHX CBOUCTB M OHO-
JIOTMYECKMM JEeUCTBHEM, NOJOKHEBI pacCMaTPUBATHCA KaK IIPHHLUTIHAL~
HO HOBBIE (DOPMBEI BEIIECTB, ITOTEHIUAILHBIC PUCKH OT BO3ICHCTBHS KO-
TOPBIX Ha OpraHHU3M HOJDKHEBI OBITEH BO BCEX CIIyYaaAX JHETAbHO OXapaKTe-
PH30BaHBI.

B pamxax DenepansHoii 1ienieBOR nporpamMMel «Passurue mrdpa-
CTPYKTYDPHI HaHOMHAyCcTpuH Ha 2008—2011 rm» 6b01 pa3paboTaH M yTBeD-
XIE€H B YCTAHOBJIIEHHOM Mopsinke PencpanbHOM CIyx00i 110 Han3opy B
cdepe 3a1MThI XIpaB HoTpebuTeacii 1 6JIaroIoayyms 4eNoBeKa psia METO-
IUYECKUX JOKYMEHTOB, BKIIIOYAIOHIUX ITOPANOK M METOHBI OLICHKM 6€30-
IACHOCTH HAHOYACTHI[ M HAHOMATEpHAIOB METOJAMM TECTHPOBAHMS B
OMOJOIMYECCKMX  CUCTEMAX  Pa3jiuHOrO  YpOBHY  OpraHu3alivu
(MY 1.2.2520—09 «ToxcHKOJIOTO-TUTHEHIYECKAsI OLIEHKA Oe30MacHOCTH
HaHOMaTepHaioB», MY 1.2.2634—10 «Muxkpobuonorngeckas ¥ MOJIEKY~
JSIPHO-TEHETHUYCCKAS OLICHKA BO3JEHCTBUS HAHOMATECPHUAJIOB Ha IIPEACTA-
BHTENEH MUKpoOHOLIeHO3a», MY 1.2.2635—10 «Meanko-oHoornyeckas
OlleHKAa Oe30macHOCTH HaHoMartepuaioB»;, MY 1.2.2741—10 «llopsnox
oTOOpa Npod I BRISIBICHHASA U HISHTH(PUKAIIMHY HAHOMAaTepHAIOB B Ja-
GOpaTOPHLIX XXKMBOTHREIX», MY 1.2.2745—10 «Ilopsnox orbopa 1mpod mis
XapaKTepUCTUKM JEeHCTBUSI HAHOMATEPHAIIOB Ha J1A00OpaTOpHBIX XUBOT-
HeIx»; MY 1.2.2869—11 «ITopsimiok oLEeHKH TOKCHUECKOTO NeHCTBHSA Ha-
HoMaTepHaIOB Ha J1abopaTOpHBIX XMBOTHLIX», MY 1.2.2874—1]1 «Ilops-
IOK BBIIBJICHUA M MAeHTHQUKALMK HAHOMATEPHAIOB B JIAaOOpaTOPHBIX
UBOTHBRIX»; MP 1.2.2522—09 «Br1ssiieHre HAaHOMATEPHAJIOB, MIPEACTAB-
JAIOLIMX TOTCHUMANBPHYO OINAaCHOCTh A 3OOPOBBS  YEJIOBEKAa»;
MP 1.2.2566—09 «Onenka Oe3011acHOCTH HaHOMATEPHAJIOB in VifXo X B
MOZEJIBHBIX CUCTEMAX in vivo»). PaccMaTpnBaceMbii KOMILIEKC METOIUK
TO3BOJISIET IIPOBOAUTD TECTHPOBAHUE HAHOYACTHL] 1 HARHOMATEPUAJIOB TIO
¥x 6€3011aCHOCTH Ha MepapXmudeCcKi OpraHU30BaHHOM CUCTeME OUOJIOTH-
4eCKUX OOBCKTORB in Vitro H in vivo, BKIII0YaT KyJIETYPEl MUKPOOPTAaHU3MOB,
KJIETOYHBIE KYJILTYPBI, THIAPOOMOHTHI (0ECII03BOHOYHBIEC M PBIOBI), BBIC-
IIIME pacTEHNs1, OPraHU3MBI J1abopaTOpHBIX XMBOTHBIX ¢ MCIIOIH30BAHH~
€M KOMIUIeKca MOpdOonormyeckux, OHOXHUMHYECKHMX, TOKCHKOJIOIHYe-
CKMX, MUKPOOHOJIOTHYECKMNX, (PU3HOJIOTUYECKMX M MHBIX METONOB. BMme-
CTE C TEM, IIOMCK OIIOIHUTEIIBHLIX MAapKEPOB BO3MOXHOIO HEOIAronpu-
ATHOTO BO3NECUCTBUA HAHOYACTHL, U HAaHOMATECPUAJIOB Ha OpTraHU3M YIpO-
IOJDKAET COXPaHATb aKTyalbHOCTh, OCOOCHHO B ACIEKTE BHISIB/ICHUS OT-
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HOCUTEIIBHO CJaDBIX M ODIOXEHHBIX BO BpeMeHM 3(Mh@PeKTOB IIpH
XpOHHYECCKOM Bo3neyicTBU. B 3TOH CBsA3H NpeacTaBisieTcsa HejIecooopas-
HBLIM UCHIONR30BaHUE MPH TECTHPOBAHNM HAHOMATEPHAIOB METOHOB, IO~
3BOJSIIOIIMX OLICHUBATD MX BIMSHME Ha IIPOTEOMHBIA IIpodwis U OUO-
CUHTETUYCCKHE IIPOLICCCHI B OPraHU3Me, ABISTIIOLIMECS BEPOSATHLIMHY MH-
IUKATOpaMHU B3aVIMOJICVCTBHSI HAHOMATEPHAJIOB ¢ FTeHETHYECKHUM K OMO0-
CUHTETUYCCKUM anrapaToM KJIETKH.

CoriacHo MMEIOIIMMCS B HACTOANIee BpeEMS JaHHBIM, HAHOYACTH-
IIEl B CWIY CBOMX MaJIBIX pa3MEPOB CIIOCOOHBI OTHOCHTEILHO GecIipe-
NMATCTBEHHO ITPOHUKATDE Yepe3 Pu3noIorndeckue Oapbhephl OpraHu3mMa
M Jaiee yepe3 duonormyeckue MeM9OpaHbl B KJIIETKHM, II€ BO3MOXHO
B3auMogecTBue HaHodacTHI ¢ MakpoMmodiekynamMu JIHK, PHK u gpy-
riMM 6uononuMepaMu. CleacTBUEM 3TOT0 MOXET OBITH BO3JCHCTBUE
HaHOYaCTHUL ¥ HAHOMAaTCPHAJIOB Ha 3KCIIPECCHIO F'EHOB, KOAUPYIOLIUX
pasjIyHbie QYHKIHOHAILHO 3HAYUMBIC OCJIKU M, KaK CIICACTBHUE, ITH~
TEJIbHBIE ¥ CTOMKME H3MEHEHUS B IIpOoTeOMe OpraHusMa. MeTonoM, 1mo-
3BOJISTIOIIUM OLEHUBATD 3TH U3MEHEHHS B YCIOBUSIX 3KCITO3NLUY OHNO-
JIOTHYECKHUX TECT-CHCTeM HaHoMaTepHaJlaMH, SBJISISTCH IBYMEPHBIN
3J1eKTpodope3 B COYETaHUHY C MACC~-CIIEKTPOMETPUUECKOM MIEHTU (DM~
Kanuei 0eNKoB, MONYUYUBIINE 0000IIECHHOE HA3BAHHE «IPOTCOMHOTO
KapTUPOBAHUAS.

MeTon IBYMEpPHOTO reib-3JIcKTpodopesa 3aKodyacTcs B 00be Iy~
HEeHUM IBYX pa3TMUHEIX THIIOB pa3feeHU (110 SJIEKTPUICCKOMY 3apsi-
Y ¥ MOJIEKYJISIDHOH Macce), MO3BOJISICT pa3aelisiTh U UaeHTH(hHLINPO-
BaTh OTHECJIbHBIEC OCJIKY B CAOXHOMK CMECH JECATKOB U COTSH OEJIKOB, Xa-
paKTepHO#N s OonpIIoro yucia omocyodocrparoB. HeoOxonuMeIM yc-
JIOBUEM VYCIIEWIHOTO pa3lielleHUsl gBJISeTCS OTCYTCTBHME B CMECH T. H.
«TOMWHAHTHBIX» OEJIKOB, COCTABISAIONINX IO Macce 6oyiee 1—5 % 006-
el CYMMBI OeNKOB 00pa3la (IIpuMepoM Takoro 0eJsiKa sIBJISIOTCS aJTh-
OYyMUH, a,b 1 g-T1o6yIMHBI IJIa3Mbl KPpOBH). B ciiyyae Hanudust Takux
OEJIKOB OHM JOJIXHEI OBITH IpeBAPUTEIABHO YIAJIEHBI U3 CMECU C UC-
I10JIb30BaHHEM cileLIanbHOHN Mpoleayprl GpaxiiMoOHNpOBaHUA (Ocax-
NeHHE COJIIMU, OPTaHUYECKIM PACTBOPUTEIIMU, HOHOOOMeHHAsI WIHN
UMMyHoadPHHHAs xpoMaTorpadus).

Yno0HBIM O0BEKTOM IS NMPOTEOMHOIO HUCCAEFOBaHUSI OHOCYD-
CTPaTOB, HE TPeOYIOILUM ITpeABapHUTEeNbHOr0 (PPaKiiMOHUPOBAHUS, IB-
JIAETCS KOMIUIEXC DenKOB MUKPOCOM (MeMOpaH sHaoI1a3sMaTHIeCKO-
ro peTUKYJIYyMa) reratoifiToB NNCYSHM.

ITpu paboTe naHHBIM METOOOM Ha ITePBOM dTalle OeJIKU pa3ue/saioT
110 UX 3apsiay. st sToro 006pasel; ToMeIaloT B HEQONbUIOH 00beM pac-
TBOpA, CoAepxKaluero B KayecTse JeHATYPUPYIOIIHNX areHTOB HEMOHO-
reHHOe IIAB 1 MoueBuHY. B 3TOM pacTBOpE IIPOKCXOJUT COIIOONIIN3a~
1IYs1, JeHaTypalys ¥ JUCCOLIHAIINA BCeX 0€3 MCKIIOYCHUS NONUIICTI-
TUOHBIX Leneil (IIpH 5TOM U3MeHeHHUd 3apsia Lereil He IpONCXOIUT).
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JIccolMpoBaHHbIC MOJMUIIENITHIHEIE LIETTH PA3aeAaI0OT METOIOM 30~
371eKTpHUUecKOoro GoKycHpoOBaHU, OCHOBAHHOM Ha U3MEHEHHUH 3apsaia
OenKoBOM MOJIEKYNB! IpH M3MeHeHUHM pH oxpyxalouieit cpeapl. Kax-
DB 13 0eJIK0B MOXeET OBITh OXapaKTepU30BaH U303JIEKTPHUYECKON TO~
kot (UDT) — snavenneMm pH, nmpu KoTopoM cyMMapHbIH 3apsa 0eJIKO-~
BOM MOJICKYJIbI paBEH HYJIO, X, CJIeAOBATEIbHO, 6EJ10K HE CIIOCOOEH Iie-
peMellaThed o geicTBUeM sjekrpudeckoro mons. Ilpu pH wimke
NOT yBenununBaeTcs NOJMOXMTEILHBIN 3apsii, U MOJIEKYyJa Oeka cTa-
HOBUTCAA KaTHOHOM. IIpu pH Bhimie UOT yBemdnBaetcs oTpyMaTeIb-
HBIH 3apsin 1 OeJIOK CTaHOBUTHLCA aHMOHOM. I 60MBIIHHCTBA TKAHE-
BbiX 0¢1K0oB UOT HaxooUTCs B 1ipedgenax 2,7—7,9.

[Ipu mM3o3eKTpHUeCKOM (POKYCHpPOBaHHUM OEJIKH IIOABEPraloTCs
3JIEKTpodope3y B y3KOH TpyOouKe (WM HA CTPUIIE), 3aTTOJITHEHHOH ITO-
IMaKPWIaAMHIHBIM rejieM, B KOTOPOM C ITOMOIUBIO CIIEHHAIBHBIX Oy he-
pOB (T. H. «<aM(OJIMHOB», MPEICTABIOIINX COO0H HHU3KOMOJEKYIISIp-
Hbie aTHdaTHYeCKHEe MOJIMMEPHI (TTOJIMAMHUHOKUCIIOTEL) € Pa3IUYHEIM
COOTHOIIIEHUEM aMHUHHBIX M KapOOKCHIILHBIX IPYIIT) CO31aeTCsa TPaiy -
et pH. Ilox HeiicTBUEM 3IEKTPUUIECCKOTO MOJS KaxXObIH OeJioK nepe-
MEIAeTCsI, B COOTBETCTBUU CO CBOMM 3apsiioM, B TY 30HY I'panHcHTa,
KOTOpast COOTBETCTBYET €I'0 U30IIEKTPUUCCKON TOYKE U JlaJiee OCTACT-
CHA B HEMN.

Ha BTopoM 3Tamne TpybouKa rejisi Wik CTPHI, cogepxaniue dpax-
IIMOHUPOBAHHBIC 0 M30ICKTPUIECCKIM TOUKaM OeJIKH, TTOABEPracTCs
JIEKTpodope3y B HanpaBIeHUHN NEPIICHINKYISIPHOM TOMY, YTO HMEJIO
MECTO Ha ePBOM 3Tane. JJexkrpodopes BEIYT B IeIodHON o0nacTit
pH, B npucyrctsnn aHuoHakTUBHOTO [IAB, CHWIBHOrO 3JIEKTpOJIMTA
nogeuwicynbdara Hatpusa (JICH). B xagecTBe HOCHTENSA MCIIOJh3VIOT
nojavaxpwiaMuaHbeIA rejib (IIAAT). B 3THX yClIOBHSIX TIpaKTHUYECKH
BCce pasaeisiceMbie MOJICKYJIbI IIOJUIIEIITUIOB HECYT MaKCHMATBHO BO3~
MOXHEIH OTPULATENLHEIN 3apsi, ¥ UX IIOABMKHOCTE B SJICKTPHYECKOM
I10JIe ONPEREAACTCSE HCKITIOYUTEJILHO X pasMepoM (TruapoauHaMHuye-
CKMM AuaMeTpoM). MeHbnivMe MOJAECKyJIbl OYAYT BCTPEYaTh OTHOCH-
TEJIBLHO MCHBIICE COIIPOTHRIIEHNE CO CTOPOHBI MAaTpMKCA I'eJist U, COOT-
BETCTBEHHO, IBUIraThcs ObICTpee. B pe3ynrsrarTe nposeacHHUS 3JIEKTPO-
(ropesa 60JILIIYE MOJIEKYIIH OYIYT HAaXOOUTHCA OJIICKe K MECTY HaHeCe-
Huda obpasig, 4yeM MeHbilne. 32 OQMH pa3 METOIAOM IBYMEPHOrO
reJib-sMeKkTpodopesa MoxHO pasgeauth Ao 2 000 otaeapHBIX TOAUIIEIT-
TUIHBIX LETIeH, YTO JOCTATOUHO, YTOOR! BRIABUTL OOJILIIMHCTBO Oell-
KOB B 00pas3sie OuocyocTpara. PaspenieHne MeToga HaCTOJIbKO BEJIHKO,
YTO OH I103BOJIAET pa3felIUTh JABa MpaKTUYCCKM UICHTHUHBIX Oenka,
OTJIMYAIOIINXCA OOHOM 3apAXKeHHON aMUHOKMCIIOTOM.

Paszgenusniiecs ppaxiuum (IsiTHa) NMOJMUNCITHAOB BO M30exXaHUe
X TUPPY3UU HEMEIUICHHO (PUKCUPYIOT M JaJiee OKpalIMBaIOT B pac-
TBOpPE KpacCHUTENs1, MPOYHO CBS3BIBAIOIIETIOCA C O6cnKoM. Pe3ynbsTaTEl
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TP 3TOM IIOJY4AIOT B BUIE «ABYMepHOH» OesIKoBOM KapThl 00pa3ia.
IloacueT, xaraJoru3aimsa OeJIKOBLIX IISITEH W KX CPaBHEHMUE IUISI pa3-
JIMYHBIX 00Pa3110B BRINOJHAIOT NIOCIE CKaHNPOBAaHUS rejie Ha IEeHCH -
TOMETPE BBICOKOTO pa3pelleHMsI ¢ MCIIOJB30BaHUEM CHEUHAIN3HPO-
BaHHOTO IPOrPaMMHOTO 0DECIIEYCHMS.

Nnenradukanuio 6€IK0B B cCOCTaBe BapHabebHBIX ITATEH (I105B-
JSAIOIUXCS WY, HAa000pOT, HCUYE3aIolIMX 04 BO3AEUCTBUEM HAHOYA-
CTHI[ U HAHOMATEPHATOB) OCYHIECTRISIOT METOJOM MaCC-CIIEKTPOMET-
pPHUH C UCONB30BaHUEM 3ddeKTa Ta3zepHOU HecopOITMH-UOHU3aINH Ha
Marpule (MALDI). g sToro BEIOpaHHbIe AT aHAJIM3a IIATHA BhIPE-
3a10T U3 I'ejifg, 3KCTPATrUPYIOT NOJMIICITTHABI C ITOMOINBIO TTOAXOIALLETO
pacTBOPHUTENSI, PacIUCIUIAIOT UX Ha OTHOCUTEABHO KOPOTKHE OJUro-
IENTUIHBIC PPATMEHTHI 1101 ACHCTBHEM IIpOTEa3 U aHAIU3UPYIOT OT-
HOIIICHUE MACCHI K 3apsaay IS CMECU OJIUTONeIITUIOB HA MacC-CIIeK-
Tpomerpe. [lonyyaeMasa xapTuHa (CIEKTp IIONUTIENITHAHBIX PparMeH-
TOB) SIBJISICTCSI XapaKTCPHUCTUYECKOM M BBICOKOCTEUMPUUYECKOH UIs
DeJIKa JaHHOTro BAJA U MOXET OBITh MAeHTHPHUIMPOBAHA ITPH ITOMOUIH
CYILLIECTBYIOIUX MEXOYHAPOOHBIX 0a3 rpoTeoMHol nHpopManuu. 11o-
cie uaeHTHGUKAUY 0e1KOB (KOMITOHEHTOB IIPOTEOMa), SIBISIIOIINXCS
MHIICHBIO BO3ACHCTBUA HAHOYACTHUI 1 HAHOMATEPpHUAIOB, MOXHO CIe-
JIATHh BHIBOJ 0 OMOXMMHUYECKMX MEXaHU3MaX BO3MOXHOI0 TOKCHYECKO-
ro JEHUCTBUS HAHOMATEPHUANIOB HA OpraHu3M. B pesynprate 3TOro Bo3-
MOXHO YCTAHOBICHUE NO3a-3(PPEKT, UTO ABIIETCSI HEOOXOIHUMEIM YC-
JIOBUEM IJISI THTHEHUYECKOr0 HOPMHPOBAaHHUA HAHOMATEPHAJIOB.,

I11. HopMaTuBHBIE CCHUIKH

3.1. ®emepanbHBIA 3aK0H OT 30 mMapTa 1999 1. No 52-P3 «O canuu-
TAPHO-3TTUACMHUOJIOTHIECCKOM OAATOIIONYINH HaceJICHUSI».

3.2. @epepanbHbii 3aK0H oT 2 auBapst 2000 . Ne 29-MD3 «O kauecT-
B ¥ 0€301MaCHOCTH IUIIEBBIX IIPOLYKTOB.

3.3. Pepepanbypiii 3aK0H OT 26 mioHA 2008 . Ne 102-P 3 «O06 obec-
TICYCHHUM ¢INHCTBA USMEPECHHUMU»,

3.4. OepepanbHbIA 3aK0H OT 27 gexatps 2002 1 Ne 184-P3 «O Tex-
HUYECKOM peryIipPOBaHUH».

3.5. @enepanpHblii 3ak0H oT 10 suBapsa 2002 . Ne 7-D3 «0O6 oxpa-
HE OKPYXAOUICH CpeabI».

3.6. IToctanosneHue IlpaBurenscrBa Poccuiickoil Pemepaiyi OT
30 mous 2004 1. Ne 322 «O6 yreepxneHuM Ionoxenus o OenepanbHOHU
CIIyk0¢e B cdhepe 3allUTHI ITpaB NOoTpeOuTeIeH 1 61aromoTyyms yejaope-
Ka».

3.7. Hocranosneuue I1paBurenncrBa Poccuiickoit @enepanyy or
21 nexa6ps 2000 . Ne 987 «O rocyzrapcTBeHHOM HaA30pe Y KOHTPOJIC B
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obnactu obecreyeHUsI xayecTBa U 6e30MMaCHOCTH MUIUICBHIX TIPOIYK-
TOB»,

3.8. Ilocranosnenue 11pasutenbcrra Poccuiickoit Penepaiiuu or
21 npexabpsa 2000 r. Ne 988 «O rocymapcTBeHHOM perucTpaiiuyl HOBEIX
ITUIIEBRIX IIPOAYKTOB, MaTePHAJIOB H U3CIINI».

3.9. IToctranomnenue [Ipasurenncrea Poccuiickoii Pepepanuu ot
2 deBpana 2006 r. Ne 60 «O6 yrBepxnenuu IlonoxeHns o NpoBeJeHHUH
COLIMAIbHO-TUTHEHMYECKOI'0 MOHUTOPHHIA».

3.10. IlocTranosnenue [IpasurensctBa Poccuiickoil Pepeparinm
oT 15 cerTaopsa 2005 . Ne 569 «O IlonoxernH 06 ocyleCTBIeHUH TO-
CYJAPCTBEHHOTO CAHMTAPHO-3IMHUACMHUOJIOTHYECKOro Haa3opa B Poc-
cuiickoii Pegepallius.

3.11. Ipuxkas Munucrtepctsa 3apaBooxpaderHnss CCCP ot 12 aB-
rycta 1977 . Ne 755 «O Mepax 110 JajisHeHIIeMY COBEPLICHCTBOBAHHIO
OpraHU3alMOHHBIX POpM paboThl C HUCIONH30BAHUEM 3KCIIEpHUMEH-
TANbHBIX XXMBOTHBIX».

3.12, IIpuxa3 MuHHcTEpCTBA 34paBOOXPAHEHHSA M COLIMATIBHOTO
pa3BUTHS Poccuiickoit @enepanmu ot 23 aBsrycra 2010 o Ne 7081 «O6
yTBepXHeHUH 11pasun 1abopaTopHOM IIpaKTUKU».

3.13. Tlocranosaenue IMaBHOTO rocyJapCTBEHHOIO CAaHHUTAPHOIO
Bpaua Poccuiickoii Wemepanyu ot 23 mioiisa 2007 . Ne 54 «O ragzope 3a
NPOXYKIMEH, HOAYICHHOH C HCIIOIHL30BaHHEM HAHOTCXHOJNOIHHA M CO-
ITe pXaluX HaHOMAaTEe pHaJIbI».

3.14. IlocraHoBnenue IlmaBHOro rocyaapcTBeHHOTO CAHUTAPHOTO
spada Poccuiickoit Menepaniuu ot 31 oxradpsa 2007 ©. Ne 79 «O6 yreep-
XIeHUH KOHUEIINH TOKCHKOJIOTHYECKHX MCCIeOBaHNH, METOHOJIO-
'Y OLIEHKH pUCKa, METOLOB MIcHTUDUKALIUM U KOJIUIECTBEHHOI'O OIT-
peleJIeHUS HAaHOMAaTEpHaJIOB».

3.15. CII 2.2.2.1327—03 «IurneHmnyeckue TpeOOBaHMsI K OpraHHu-
3allMM TEXHOJIOTHYECKHX TIPOIIECCOB, IPOM3BOACTBEHHOMY 000pyHO-
BAHUIO ¥ padOYEeMy MHCTPYMEHTY».

3.16. MY 1.2.2520—09 <«TOKCHKOJIOro-rurueHu4YecKast ollCHKa
0e30IIacHOCTH HAHOMATEPHAJIOB».

3.17. MY 1.2. 2636—10 «IIpoBeneHNe CaHUTAPHO-SIIHAEMHOJIO-
THYECKOM 3KCIIEPTHU3LI MPOLYKIIUH, TIOJYYCHHOMN C MCIONbL30BAHHEM
HAHOTEeXHOJIOTHUN ¥ HAHOMATEPHAIIOB»,

3.18. MY 1.2. 2741—10 «ITopsimox oTbopa 1ipod 1Jis BRISIBAEHUA U
WieHTUDHKALMHY HABOMATCPHANIOB B JIaOOPATOPHBIX XKMBOTHLIX».

3.19. MV 1.2.2745—10 «Ilopsanok oT6opa npod misi Xxapaktepu-
CTUKH NeHACTBUSA HAaHOMATEPUAIOB Ha J1abOpATOPHBIX XXMBOTHBIX».

3.20, MY 1.2.2874—11 «Ilopsimok BeISIBIACHUA N MAeHTUDHKALINH
HaHOMATEPHAJIOB B JTaO0OpaTOPHBIX XUBOTHBIX»,
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3.21. MY 1.2. 2744 —10 «Ilopsimox orGopa nipo® /15t BESIBIICHUA,
UASHTU(PUKAIUE M XapaKTepPUCTUKM NeCTBHA HAHOMATEPHAJIOB B PHI-
bax»,

3.22. MY 1.2. 2740 —10 «ITopsimox oT6opa rmpo6 IS BRISABICHNA,
NOSHTUPHUKAIIUA U XapaKTCPUCTUKHU HAEHCTBHUA HAHOMATCPHATIOB B
BONHEIX 6E€CITO3BOHOUHBIX».

3.23. MY 1.2. 2742 —10 «ITopsimox otbopa rpo® ist BRISIBICHUSA U
UACHTAPUKALMA HAHOMATEPHUAJIOB B PACTEHUIX>.

3.24. MY 1.2.2634 —10 «MuxpoSuonormyeckass U MOJEKVIIsp-
HO-TeHeTHYeCcKast OlIeHKa BO3AEHUCTBHAA HAHOMATCpUaJIOB Ha NpeacTa~
BUTEJIEH MUKPOOHOLIEHO3a»,

3.25. MY 1.2.2635—10 «Memuxo-dbnonorudeckass olieHka 6e30-
[TACHOCTHA HAHOMATEPUATIOB».

3.26. MY 1.2.2869—11 «ITopsiiok OlleHKH TOKCHYECKOI'o HEUCT-
BHS HAHOMATEPHATIOB HA Ta00OpATOPHEIX XMBOTHBIX>.

3.27. MP 1.2.2522—09 «BrigBneHre HaHOMATEPUAIOB, IIPEACTAB-
JITIOIIUX ITOTeHIUAJIBHYIO OITACHOCTD JUIS 3/I0POBBS. YCJIOBEKA».

3.28. MP 1.2.2566—09 «O1ienka 6e30nacHOCTH HAHOMAaTEPHAIIOB
in vifro 1 B MOGEJNBHEBIX CUCTEMAX in Vivo».

3.29. MP 1.2.0022—11 «ITopsimox oT6opa npo® isg KOHTPOJIA 3a
HAHOMAaTEPUATAMED.,

3.30. MP 1.2.0023—11 «KoHTposp HaHOMaTepHaJIOB B ITHIICBOI
TTPOJYKITHH».

3.31. MP 1.2.0024—11 «KouTpons HaHOMaTepuaioB, IIPHMECHSIC~
MBIX B XUMUUCCKOU NPOMBIHNUIEHHOCTHY .

3.32. TOCT 24861 —91 «IIInpwuiisl *HEEKIIMOHHBIE OHOKPATHOTO
TIPUMEHECHMUSI»,

3.33. TOCT 21240—89 «Ckanpnenn ¥ HOXHU MeauiiuHckne. O0-
INHE TEXHHIECKUE TPeOOBaHUS U METOABI UCITEITAHM Y.

3.34. 'OCT 25336—82 «Ilocyna n obopynosanne nabopartopHbie
CTEXJITHHBIC. TUTIBI, OCHOBHBLIC ITapaMeTPhl ¥ pasMephI».

3.35. TOCT 1770—74 «Ilocyma MepHasa nabopaTopHasi CTEKIISIH-
Hasg. Lyomuuapsl, MEH3YpKH, KOJIOBI, Ipooupku. O0IHe TEXHUYCCKHIE
YCJIOBMSI».

3.36. TOCT 4328—77 «Peaxtunbl. Hatpua runpookucs. TexHuye-
CKHE YCIIOBUSI».

3.37. TOCT P 51652—2000 «CnupT 3TWIOBBLIH peKTH(PHKOBAH~
HBIN M3 ITMIUEBOTO Chipbs. TeXHUIECKYE YCIIOBU».

3.38. TOCT 27987—88 «AHa/In3aTOPHI XXUAKOCTH MOTEHIIMOMET-
pndeckue ['CI1. Obmue TeXHUIEeCKNE YCIIOBUI».

3.39.TOCT 24104—2001 «Becnr madopatopHbie. O6Hiue Texuuye-
CKHUe TpeOOBaHUSI».
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3.40. T'OCT 26678—85 «XonogWwIsHUKA U MOPO3WILHUKH OBITO-
BbIE BJICKTPHYECKHME KOMIIPECCHOHHBIC ITapaMeTpUdecKoro pssaa. Oo-
IHEe TCXHAYCCKHUE YCIIOBUSI»,

3.41. 'OCT 3—88 «Ilepuarku xupyprudeckne pe3MHOBEIE. TeXHU-
YEeCKHE YCIIOBUS».

3.42. TOCT 4568—95 «Kamuit xnopucteni. Texunyeckue ycino-
BAS,

3.43. I'OCT 61—~75 «Peaxrusri. Kucnora yxcycHasi. Texaugeckue
YCJIOBUS».

3.44, TOCT 83—79 «Peaxtusnl. Harpuit yrinexmennrii. Texaude-~
CKHE YCIIOBYS».

3.45. I'OCT 1277—75 «Peaxtunni. CepeOpo a30THO-KUcaoe. Tex-
HAYECCKUE YCIOBYISI».

3.46. T'OCT 14261—77 «Kucnota coysiHasg ocoboit uuctoThl. Tex-
HUYECKHUE YCIIOBHSY.

3.47.TOCT 7.32—2001 «OT1eT 0 HaydHO-HCCAEA0BaTeILCKOH pa-
6ore. CTpykTypa ¥ npaBuia OpopMICHUS» .

3.48. TOCT P NCO/MDK 17025—2006 «O0mine TpeOboBaHUA K
KOMIIETEHTHOCTH HCIIBITATCIIHbHBIX ¥ KATUOPOBOYHBIX JiabopaTopuii».

IV. O0mue no10KeHnd

4.1. Henplo oLIEeHKY BO3OEHCTBHA HAHOMATEPHANIOB Ha IIPOTEOM-
HbIA TTpod s U OMOCHUHTETHYECKHE IIPOIICCChl ABJIAETCS:

~ YCTaHOBJICHUE BO3MOXKHOTO BO3ACHCTBHS HAHOYACTHII 1 HAHO-
MaTepUAJIOB HAa TCHETHUECKUM anmnapar KICTKHM, SKCIPECCHUI0 TEHOB,
IIpOLECChI TPAHCKPHIIIMHU U TPAHCIAIMU, MOCTTPAHCIAIIHOHHON MO-
ATUPUKALUU KIICTOYHEIX OEJIKOB;

— YCTAHOBJICHHUE 3aBUCUMOCTH 103a-3PPEKT, BO3SMOXHBIX 3P Pek-
TOB KYMYJISALIMM HAHOYACTHI] B OPraHU3MaX XUBOTHBDIX;

— TOKCHKOJOTIO-TUTUEHHYECKAd ¥ MEAUKO-OMonormyeckas oneH-
Ka 0e30MaCHOCTH HaAaHOYACTUI 1 HAHOMAaTepHUaJIOB;

— THTHEHHUYECKOC HOPMHPOBAHME COACPXAaHUSA HAaHOMATCpPHAIOB
B 00BLEKTAX OKpYyXKaroIlleH cpelibl M MOTPEOUTEABCKON IIPOLYKIIMH;

— DKCIIEpTH3a HAHOYACTUII ¥ HAHOMATECPHAIOB, MPON3BOIAMMALIX
Ha TeppuTtopnu Poccutickoit ®Penepali Wit BBO3UMOM Ha TEPPHTO-
puto Poccuiickoit Penepanyu;

— OIIEHKa pHCcKa JUIA 3MOpOBbhA HACCIIEHUS NPHU HMOCTYIUIEHNH Ha-
HOMATEPHAJIOB B OPraHU3M C NUILEH, BoOoH, aTMOCHEPHAIM BO3AYXOM
Y MHLIMY ITYTSIMMU;

—~ pa3paboTka MEPONPUITHH IO OXpaHe OKpYXalilleH cpeAbl OT
BO3AEHUCTBHSI HAHOYACTHL 1 HAHOMATEPHUAJIOB.

4.2. O1ieHKa BO3AeHCTBUSA HAHOMATEPHAJIOB Ha HPOTEOMHEIH ITpO-
bwiIp 1 OMOCHHTETHYECKME TIPOLIECCH TIPOBOIUTCSA B OMocybcTpaTax
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(LIeJIBHEBIX TOMOTeHaTaX KJIETOK, KIICTOYHBIX (ppaKIUAX, OTHEIBEHEIX OP-
raHe/iax, npenaparax dmonorngeckux MeMOpaH, SKCKpeTax ¥ cexpe-
TaX, MEXKIETOYHBIX XHUIKOCTSAX), ITOJYYEHHBIX OT OHOJOrMYeCKMX
TECT-CHCTCM PA3JIMYHOTO YPOBHA (KYJIBTYPHI KJIETOK MHKPOOPTaHHU3-
MOB M BBICHIMX MHOTOKJIETOYHBIX OPraHM3MOB, paCTeHUs, O0eCcrio3BO-
HOYHEBIE, PEIOBI, MJIEKOTINTAIOIIME), MOABEPrHYTHIX BO3ACHCTBHIO Ha-
HOYACTUIL U HAHOMATEPHAJIOB OLAHOKPATHO WIH IJIUTEABHO (MHOIO-
KPATHO) B KOHTPOJIUPYEMBIX YCIIOBUSIX SKCIIEPHUMEHTA.

4.3. Beibop 6Honornyeckoro o6 bekra BO3aeHCTBHS HAHOYACTHII U
HaHOMAaTEpHAJIOB, MPUHIINITEI BEIOOpA e CTBYIONIMX 03, IIYTH, N~
TEJILHOCTH X KPAaTHOCTE BBEAEHUA HAHOYACTHULl U HAHOMATECPHAJIOB, CO-
CTaB OINBITHLIX H KOHTPOJNBHEIX TPYHI TECTHPYEMBIX OPTaHMU3MOB YCTa-
HaBJINBAlOICA [UII OTISHABHBIX TECT-CUCTEM B COOTBETCTBHH C
MY 1.2.2520—09 «Toxcukonoro-rurneHuyeckasi oLieHka 6e301macHo-
CTH HaHOMaTepuanoB», MP 1.2.2566—09 «OueHka 6e3011aCHOCTH Ha-
HOMAaTepHaJioB Iin Vvifro WM B MOINCHABHBIX CHCTEMAX I Vivo»,
MY 1.2.2634—10 «Muxpobuonorndeckast ¥ MOJEKYJIAPHO-TCHETHYC -
CKasl OLI€HKA BO3LECUCTBUS HAHOMATEPHAJIOB Ha NIpeACTaBUTEIEH MUK~
pobuoneHo3a», MY 1.2. 2635—10 «Menuko-6uosnornueckas oreHkKa
be3onacHOCTH HaHoMaTtepuanosy», MY 1.2.2869—11 «ITopsinmok oieH-
KH TOKCHWYECKOTO JHEUCTBHUA HAHOMATCPUAIOB Ha JIADOpaTOPHBIX XH-
BOTHBIX».

4.4. OT60p nMpod 6HONOrMIeCKUX 0OBEKTOB (OpPTaHbl U TKAHH XM -
BOTHBLIX M PaCTEHHUH, MOABEPTINNXCH BO3NCHCTBHIO HAHOYACTHIY ¥ Ha~
HOMAaTEepHUaJIOB) ISl HPOBEACHHS TPOTEOMHOIO aHAIN3a OCYIIECTRIIS-
eTcs (IS COOTBETCTBYIOIIUX TPYIII OPraliHU3MOB) B COOTBETCTBHUH C
MY 1.2.2745—10 «Ilopsinox ordbopa npod mig xapakKTepUCTHKM OcHCT-
BUsI HAHOMAaTEpVAJIOB Ha JIabOpaTOPHBIX JXMBOTHLIX>», MY 1.2. 2744 —10
«ITopsitok otbopa npod o BLISBICHUSA, HACHTH(OHUKAIINH U XapaKTe-
PUCTUKH HNeUCTBUSA HAHOMATEPHAJIOB B pbidax», MY 1.2. 2740—10
«ITopsnox orbopa mpod JUisd BLIIBICHHUS, HWIACHTHOHKAIINY U XapaKTe-
PUCTUKH [EUCTBMA HAHOMATEPHUAJIOB B BOIHBIX OECIIO3BOHOYHBIX»,
MY 1.2. 2741—10 «Ilopsimok orGopa 1ipo0 4151 BLEIBICHHUA M WICHTU DU~
KALMHA HAHOMAaTEpHaJIOB B J1a00paToOpHBIX XXUBOTHRIX», MY 1.2.2742—10
«Ilopsinox orbopa npob 11 BBISIBIIEHUS Y HAEeHTHGHUKALIMY HAHOMATe-
PHUAJIOB B PACTEHUIX».

4.5. Ilpn BwIGOpe oOBEKTA MccnemoBaHMsI (OnocyOCTpara) It
OLEHKU BJIMIHMS HAHOYACTHUIl M HAHOMATCpPUANOB Ha IIPOTCOMHEIH
poMWIb ¥ OUHOCHHTETUUECKUE TIPOLIECCHI YIUTLIBAETCAH:

4.5.1) obiee copgepxaHue Oenka B 6MocybcTpare, KOTOpoe JOJIXK-
HO OBITH JOCTAaTOYHO BHICOKUM (He MeHee 10 % mo macce cyxux Be-
IHICCTB) ¥ BOCIIPOUIBOAUMBIM B YCJIOBUSIX TCCTUPOBAHUS; OTCYTCTBUE
OOJBUINX KOJIUYECTB BelIeCcTB, TIPENITCTBYIOIUMX dieKTpodopeTHye-
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CKOMY pasjesieHMI0 (MUHepaJIbHBIX COJIeH, CUIBHBIX 3JEKTPOJINTOB,
cuHTeTHYecKUX I1AB);

4.5.2) dpaxiuiHoOHHEIM cocTaB O¢efKa, B TOM YHUCIIEe pa3zHooOpa3ue
OeJIKOBOIro COCTaBa ¥ OTCYTCTBHE JOMMHAHTHBIX O€JIKOBBIX Dpaxiivii,
cocTamisiomux 6onee 10 % mmo Macce obmero 6elika OnocybcTpara; B
CJIy4ae MMpUCYTCTBHUS TAKMX Oe1K0OB JOJDKHBI UMETHCH ITOAXOMALIHE Me-
TOABI UX yaaNCHUsA U3 oOpasua ¢ UCIOJb30BaHUEM (PpaKI[MOHHUPOBA-
HUS COJIAMM WIH OPTaHMYCCKMMM PAaCTBOPHUTENIAMM, XpoMaTorpaduu,
HMMYHOCOPOLIMM U NPYTHUMM;

4.5.3) HayyMe TIPEIBAPHUTCEIIPHBIX JAHHBIX O TOKCHYECKHMX 3(-
dexrax u (MKn) HAKOTUICHUHY HAHOYACTHL] HCCIIEYEMOTro BUA B Opra-
HU3Max, opraHax U TKaHsX, SBIAIOIIUXCA UCTOUHUKAMU IIOJIyYCHMSA
OMOCYOCTPaTOB IS NPOTEOMHOIO aHAJIN3A.

OOHUM U3 00BLeXTOB HCCIIEHOBAHUA, YAOBJIECTBOPSIOIINX B ITOJTHOMH
Mepe BBILIEICPCUUCTICHHBIM KPUTECPHSIM, SABIIIETCH MUKPOCOMAJIbHASA
(bpakIMst KJIETOK IIeYEHHU NaOOPATOPHBIX XUBOTHLIX (KpHIC, MBILIEH
M JIp.), MOABEPTHYTHIX BO3ASHCTBHIO HAHOYACTHUI] H HAaHOMAaTEePHANOB
IIpH PA3IMIHBIX OyTSX UX HOCTYIUIEeHUs (IepopaJbHOM, MHIAJIAITHOH-
HOM, HHTpaTpaxeaIbHOM, HAKOXHOM, NapeHTepallbHOM ).

4.6. Oprasmsaima (1aboparopust), IpOBONALIAA KCCIEHOBAHS
10 M3YYEeHHIO BJIMSIHMA HAHOYACTHIL 1 HAHOMATEPHAJIOB HA IIPOTEOM-
HbIil PO s OMOCYOCTPaTOB ¥ OMOCUHTETHYECKHUE TIPOLIECCHI, HOJDK~
Ha ObITH aKKpEOWUTOBAHA Ha IIPOBEIACHNE paboOT B COOTBETCTBYIOMIEH
obsacru. B maboparopuH JOJCKHBI COOMIONATHECS NPaBUIa HalIexXamei
nabopaTopHON MPAKTHKH B COOTBETCTBHMM C IIpHMKa3oM MUHHCTEPCTBA
3APaBOOXPAaHEHHS H COLMAIILHOTO pa3BuTHs Poccuiickoit Pegepanmu
oT 23 aBrycta 2010 . Ne 708H «O06 yreepxnenuu llpasui 1aboparop-
HOM IIPaKTHKH»,

4.7. B opraHu3anmu (J1abopaTopHH), IPOBOAMIIIENA UCCIEKOBaHUSA
M0 BIIMSTHUIO HAHOYACTHI[ 1 HAHOMATEpHAJIOB HA IPOTEOMHEIN Ipo-
¢dpuip 6mocydcTpaToB M1 OHOCHHTETHYECKHE ITPOLECCHI, JOMMKHA OBITE
pa3paboTaHa IIporpaMmMa 1o 006€eCrieye HiHIO KauecTBa IIpOBOAUMBIX HC-
ciaenoBaHuil. Bce npou3BoacTBEHHbIE OIIEpalluM TIPOBOIMATCA B COOT-
BETCTBMM CO CTAHAAPTHBIMH ollepalmoHHBIMU nporteaypaMu (COIl),
OCYILECTBISICMBIMHU B e/ ISIX 0OECIIeUeHUS KaUeCTBa, JOCTORSPHOCTH B
BOCIIPOMU3BOAUMOCTH PE3YJIBTaTOB UCCIENOBAHUI.

4.8. Opradusanuu (J1adbopatopuu), MpOBOOAIME MCCIACIOBAHMA
110 BIUSHUIO HAaHOYACTUI M HAHOMAaTepHAJIOB HAa NMIPOTCOMHEIN TIpo-
bwuis OrnocybeTparoB U OMOCHMHTETHYECKHUE TTPOHECCH, JOJEKHEI OBITH
YKOMIUICKTOBAHBI HEOOXOIUMBIM O000ODYIOBAHMEM M CPEJICTBAMM H3-
MEPEHUH, IPOLICILINMH ITOBEPKY (KATHOPOBKY) B YCTAHOBJISHHOM IO~
psfiKe. DKCIyaTalus o0opyloBaHUA K CPEACTB U3MEPEHHMH IMPOBO-
IUTCS B COOTBETCTBHH C TEXHUYECKMM IACIIOPTOM M MHCTPVKIIMEN I10
NPpUMEHEHUIO. Pe3yiibTaThl IpOBEeAcHHUSA TIOBEPKH (KATHOPOBKH) U TE-
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KyHIETO peMOHTa 000pynoBaHus QUKCHPYIOTCS B CIICIIHAIIBHOM Xyp-
Haye, JOCTYIIHOM B JII000e BpeMsi COTPYIHHKAM, SKCIUIYATHPYIOIUM
000pyIOBaHME WK 00eCIIeYNBAIOIIUM eTo oOcaykuBanue. [IpuMens-
I0TCS CpEelCTBA U3MEPEHNN, UMEIOIINE CEepTU(PUKAT U 3apETHCTPUPO-
BaHHEIE B 10CYAaPCTBEHHOM peecTpe CPEACTB HIMEPSCHUIA,

4.9. Opranuszanuy (nadboparopmy), HPOBOAANIHE HCCHETOBAHHA
ITO BIUAHWIO HAHOYACTHUI] 1 HAHOMATEPHAJIOB HA IPOTEOMHEIN PO~
(s 6MoCcy0CTPaTOB ¥ OMOCHHTETHUECKME IPOIIECCH], JOJDKHBI IMETh
NMOMEICHUA i1 ColiepXaHusl 1 paboTh! ¢ 1a6opaTOPHBIMH XXUBOTHHI-
MUY (BUBapHH, KITMHUKH JIabopaTOPpHBIX XKMBOTHEIX), TPeOOBaHMSA K KO-
TOPBLIM U3JI0XKeHBI B MY 1.2.2869—11 «Ilopsnok onieHKM TOKCUYECKO-
ro JEUCTBUS HAHOMATCPUAJIOB Ha JIA0OPaTOPHBIX XU BOTHBIX».

4,10, Opranm3anun (J1abopaTopuu) NMPOBOASHINE HCCIEIOBAHUSA
[10 BIUSHUIO HAHOYACTHIL 1 HAHOMATEPHAJIOB HA IIPOTCOMHEBIN TIPO-
GWiIb 6MoCyOCTPaToB M OMOCHHTETHYIECKME MPOLIECCH, TOJDKHB HMETh
CTICLIMAILHO 000pPYIOBAHHEIE TIOMEIIEHMS JUISL pa0OTHI ¢ OHNoJIoruye-
CKUM MaTepHaioM (IpeliapyupoBadue, IpobonoaroTorka), OTAEIbHLIC
YUCTEHIE IIOMELICHUA A IPOBEIeHHA NPOTEOMHOIO aHalin3a (3JIeK-
Tpo(pope3, OKpalIuBaHUe rejici, SKCTpaKIIMsa OeIKOBHIX IIATEH, TPHII-
cuHONMU3). 1A o6paboTku MaTepuana, COJEPXAIIEro YIkTpaMalbie
KoJimgecTsa OEJIKOB M NMenTHOOB, JOJDKHBI OBITH YCTAHOBIEHEI JIAMH-
HapHEBIEe HIKadel, 00eCreUuBaOINEe TOPM30OHTAIIBHBIN MOTOK BO3HyXa,
a TAKKe BOIMOXHOCTH pabOTEI O€3 JIAMHHAPHOTO ITOTOKA U JUINTEIIh-
HYIO 3KCITO3UIHIO 00IIydeHUS BHYTPEHHHUX IIOBEPXHOCTEH yIsTpadno-
NETOBBIM CBETOM.

4.11. Opranusauuu (J1abopaTopun), TIPOBOASIINE WCCIENOBAHHUST
10 BAMSTHMIO HAHOYACTHUI 1 HAHOMATEPHAJIOB Ha IPOTEOMHBIN Ipo-
Wb OuocydCcTpaToB M OMOCHHTETHYECKIE IIPOLIECCHI, HOJDKHBI METh
obopynosaHue, obecneunBarolee 6e301macHoCTh paboThl ¢ HAHOMAaTe-
prasiaMy HEOPTaHHUYIECKOrO ¥ OBMOTreHHOTO ITPOMCXOXACHHUS: JIAMAHAP-
HEIE BLITSXHBIC IIIKA(]HBI, TIEpYaTOYHBIE OOKChI, CHAOXXEHHBIE CHCTEMOH
BeHTWIAIUKN (HEPA-QwisTpel), npensgrcreyomue MoCcTYIUICHUIO ad-
PO30JISt HAHOMATEPUAIOB B BO3AyX IIPOU3BOACTBCHHBIX TIOMELICHHUNA H
B OKPYXAIOIIYIO Cpemdy.

4.12. JJoKyMeHTOM, TOATBEPXAAICIINM PE3YIETAThHI IPOBECIEHHBIX
HCCJIEAOBAHNN HAHOMATEPUAJIOB, ABJSIETCHA OTYET O NIPOBCAEHHOM HC-
cyenosanui. OTYET COOEPXUT CICHYIOLINE CBEACHMA:

— Ha3BaHHe UCCICTOBaHMS;

— allpec opraHMu3aLifu;

— JIaThl HaYaJIa ¥ 3aBCpLICHUST UCCIIETOBAHMIA;

— LIeJIb ¥ 3aJa41 MCCIIeIOBAHUSI,

— XapaKTepHCTUKA TECTUPYEMOTO HaHOMaTepHana;

— IIepEeYeHb UCCAeOBAaHHBIX OMOIOTHYECKHX 00pa3lioB U IpUMeE-
HSAEMbIX CTAHAAPTHBIX 00pa3IloB;
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— BUI, JUHHIO, IT0J U BO3PACT UCNOJIL3YEMbIX 1200paTOPHBIX XKH-
BOTHBIX;

— COCTaB IIPUMEHSCMBIX PAlIHOHOB, YCIOBUS COIECPXAHHI XBOT-
HBIX;

— METOJ BBEJCHHUA HAHOYACTHI ¥ HAHOMATCPpHUAJIOB, IIPUMEHsIC~
MBIC HO3bI, JJIMTEIRHOCTS ¥ KPAaTHOCTH BBEICHM,

— CXeMa IIpOBEOCHUA UCCIIEIOBAHMS;

— ISl pACTEHHH — BMJ, INHUIO UCTTONB3YEMBIX PACTCHUH, YCIIOBHSA
BhIpalllMBaHNs, METONG! BBEICHUSA HAHOYACTHI[ ¥ HaHOMATCPHAJIOB,
IIpUMEHAEMBbIC JO3EI, JUIUTECIBHOCTD BBEACHUS, CXeMa NPOBeIcHUI HC-
CJIeHOBaHUA,

— I KyJIbTYP KIIETOK — BUAOBYIO TIPUHAMIEXHOCTh U HOMep (Ha-
MMCHOBAHME) KIETOYHOM JIMHUU, COCTaB KYJILTYPaJIbHOM CPElbl, YCIJIO-
BHUA BRIpAIIUBAHUA, ZEUCTBYIOIIME KOHIIEHTpAllU HAHOMATCPHAIIOB U
[pernapaToB, SIBASIOIMUXCSA KOHTPOJIbHBIMH (TIOMOXHUTCABHBIN U OTPHU-
HaTCILHBIN KOHTPOID);

— IIEpEYCHb MUCITONB30BaHHBIX CPECACTB M3MEPEHHU U BCIIOMOTA-
TEILHOTO O0OPYAOBaHUA H PEXUMEI UX pabOThI;

— METOJBI CTaTUCTUYEeCKOM 00paboTKU pe3yJIbTaTOB;

— PE3yABTATHI UCCIAECHOBAHMS, IIPEACTABJICHHEIC B BUe 000611[a10-
1MX TabIU1Ll, pUCYHKOB C COOTBETCTBYIOILIEH CTATUCTUIECKOK 0OpaboT-
KOM 1 KOMMEHTAPHEB K HUM,

— 3aKJIIOYEHHUE, BbIBOJBI, CIIMCOK HUCIIOIB30BAHHBIX UCTOYHHNKOB.

OdopMiieHHE OTYETA O PE3YIIRTATAX UCCIIEHOBAHUA HJOJIXHO COOT-
BeTCcTBOBATH TpeboBaHmusaM [ OCT 7.32—2001 «OTaeT 0 HaydHO-HCCIIe-
nopareabCcKol pabore. CTpykrypa H ripaBwia oQopMICHU».

OTyeT 0 pe3ybTaTax IIpOBEACHHOTO UCCIICAOBAHUS YTBEPKAACTCS
PYKOBOOUTEJIEM OPraHH3allMH B CKPCIUIACTCS 11eYaThi0 OpraHu3al.

4.13. Oprasusanus (Jraboparopusi), NpoBoIsdIass HCCIEOBaHUS
110 BIUAHHIO HAHOYACTHI] ¥ HAHOMATepHUAJIOB Ha NMPOTEOMHBIM TTpO-
bk 6MocydbcTpaTOB M OMOCHHTETHYECKHE IIPOLIECCH], JOJDKHa 0bec-
IICYUTh KOHODUACHLIMAIBHOCTh PE3YJAbTATOB HCCIEHOBAHUM B paMKax

IIPUHSATHIX €10 0053aTeNbCTB U B COOTBETCTBHMU C 3aKOHOAATENHCTBOM
Poccuiickou Penepaniuu.

V. MeTonuka n3yJenus NpoTeOMHOro nmpognis
H OHOCHHTETHYECKHX IIPOLECCOB B OHOCYOCTpaTAX

5.1. Obopyodosanue u mamepuaaot

5.1.1. OcHOBHOE 000pyIOBAHHE

MuxpopasmeapunTesib TKaHEH
«POLYMIX PX-SRS50E», npou3ssoncTsa
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«Kinematica AG», [epmanusg, win npy-
royl ¢ aHAJIOTUYHBIMH ITapaMeTpaMu

YinrsrpaneHTpndyra «Optima L-90K
Ultracentrifuge», riponssoncTna
«Beckman Coulter», CIIIA, unn apyras
C AHAJIOTHYHBIMH IIapaMeTpaMH

doToMeTp IUTAHITETHLIM aBTOMAaTHYEC-
KU ABYXBOJTHOBOH «OPOC 9305»,
npousBoactsa OAO «M3 «Candmup»,
Poccus, ¢ uarepdepeHIIMOHHBIMH CBe-
ToWIETpaMH1 Ha [UIMHY BOJIHEI
390—620 1M, vwim npyroi ¢ aHaMOruy-
HLIMM lTapaMeTpaMHu

Macc-cniexrpomerp Microflex MALDI
TOF (nmpoussoncrsa BRUKER, CIIIA

YUIN OPYTOH ¢ aHAJIOTMYHBIMY NNapaMeT-
paMu)

AHAIU3ATOP ITOTEHITHOMETPUUECKINI cO
CTEKISTHHEBIM JJIEKTPOIOM T U3MEpPE-
Hus pH

HUiameputens pH xomOMHUpOBaHHBIN
SevenEasy (npoussoautens «Mettler
Toledo», HIseiiiiapus) nnm npyroii ¢
AHAJIOTMYHBIMM TTapaMeTpaMH

IenTpudyra c oxnaxneHmem «3-18K»,
IIpOU3BONCTBA «Sigmay, IepManust, win
OpyTas ¢ aHAJIOTHYHBIMU IapaMeTpaMH

Hacoc saxyymusIil «Rotavac valve tecy,
npounsoacrTsa «Heidolph», IepManus,
WY OpYTOU ¢ AHAJIOTHYHLBIMH IIapaMeT-
paMu

HAyenka «Protean Il xi Cell», npousson-
crBa «Bio-Rad», CILIA, wnum apyras c
aHAJIOTUYHBIMU ITapaMeTpaMy

YHUBeEpCaIbHbIN HCTOYHUK ITUTAHUSA
«PowerPactm HV Power Supply», ipo-
u3soncrTea «Bio-Rad», CLUA, wiu opy-
rOoH ¢ AHAJIOTUYHBIMH ITapaMeTpaMH
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Ageitka «Protean IEF Cell», npoussoji-
cTtBa «Bio-Rad», CILA, wnu opyrast ¢
aHAJIOTUYHBIMM ITapaMeTpaMu

Tpent 1A GoOKyCupOBKM B S4EHKE
Protean 1EF Cell wist ctpunos 17¢Mm
nmpousBoacTna «Bio-Rad», CHIA) win
JPYTOH ¢ aHAJIOrMUHBIMH NTapaMeTpaMu

YCcTpOHCTBO ITepeMeIHBalonIee
«I19-6410M», mpon3BoOACTBA «DKPOCH,
Poccusa, nnu apyroe ¢ aHaJIOTHIHbIMH
rapaMerpaMu

Kamepa «Protean II xi Multi-Gel
Casting Chambery, npou3Boncrsa
«Bio-Rad», CILIA, wiu apyras ¢ aHaJlo-
I'HYHBIMM [IapaMeTpaMu

Hacoc riepucransTiyecKkuil, IpoHU3BOI-
crBa «Heidolph», Iepmanusi, win npy-
oyl ¢ aHAJIOTMYHBIMHM [IapaMeTpaMH

fyeiixa «Protean Il xi Multi-Cell», ripo-
u3BoacTBa «Bio-Rad», CIIIA, win apy-
rasi ¢ aHaJIOTUYHBIMU TTapaMeTpaMi

YHuBepCaTbHBIU UCTOUYHMK ITMTaHUST
«PowerPactm Universal», npou3BoJcTBa
«Bio-Rad», CILA, 1w apyro# ¢ aHamzo-
rHYHBIMU IIapaMeTpaMu

Kamepa s okpacku «Dodeca TM
Stainer», mpou3BoacTsa «Bio-Rad»,
CILA, vwiu npyrasi ¢ aHAJIOTMYHBIMU
napaMeTpaMH

JleHcUTOMETP IUISI aHAJIM3a OKpallcH-
HbIX resiet «Calibrated Imaging
Densitometer model GS-800», ripous-
BojacTBa «Bio-Rad», CHIA, wiu apyroi
C aHAJIOTMYHBIMHY TapaMeTpaMu

CucreMa IS TIOJIYYCHUS JEMOHA30BaH-
Ho¥ Boabl «Milli-Q Advantage Al0»,
npousBoncTBa «Millipore SAS», Opan-
LIMA, WIH ApyTasi ¢ aHaJIOI'MYHBIMH I1a-
paMeTpaMu

MP 1.2.0053—11
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J.1.2. BcnoMorarensHoe 060pyHoBaHUE

H03aTOphl XMAKOCTH PYYHBIC WIH 3JIEK-
TPOHHEIE ABTOMAaTHYECKHUE ¢ OJHOPpAa30-
BbIMH HAKOHEUHUKAMI EMKOCTBIO

1—10 M3, 10—100 mm3, 20200 MMm3

u 100—1 000 mm3, 500—5 000 mm2,

1 000—10 000 mM3, 0OecricyunBalonIME
CYMMAapHYIO NOTPESIIHOCTDL JO3UPOBa~-
Hug Ha yposHe * 1,0 %, npon3BoiacTBa
«Eppendorf Research», [epManus, win
OPYTHE C aHAJIOTUYHBIMHU IIapaMeTpaMU

MaraurHas Memanka ¢ IoIorpeBom
«ES-6120», ipon3BoacTBa «DKOXUM»,

Poccud, wam apyras ¢ aHaIOTHIHBIMHA
TIapaMeTpaMu

Beckl 1abopaTopHbie 3JIEKTPOHHEBIE
«GX-2000», npoussoncrsa «H¥ SHA
Hw», ArioHns, mH apyrue ¢ aHaJIormy-
HBIMH ITapaMeTpaMu

Becrl 1abopaTopHble SMeKTPOHHEBIE «AL
104», npounssonctBa «Mettler Toledo»,
HIseiiiapus, WM Ipyrue ¢ aHaaoTug-
HBIMH ITapaMeTpaMy

Bonsguas 6aHs ¢ aneKTpU4eCKUM MOS0
rpeBoM «I'CII-2», npon3BoiactBa «PO-
MO», ¥YKpauna, MH Ipyrast ¢ aHajio-
TMYHBIMU TTapaMeTpaMu

Tepmocrat 4610, npon3BozcTBA «DK-
poc», Poccusi, Wi apyrol ¢ aHaJloTHy -
HBIMH MapaMeTpaMHu

Boprexc nepconanbpHbIN WIS IIpoOHpOK
006beMoM oT 1,5 no 50,0 cm® (V-1 plus),
IIpou3BoacTBa «Biosan», Jlarsus, wim
OpPYTOH C aHAJIOrMYHBIMY NTapaMeTpaMH

XOJIOOWIHHVMK OBITOBOY A/IEKTpHUECKUIA

Mopo3unbHas Kkamepa ObIToBast, 0bec-
neyusamInas remrepaTypy ao —20 °C,
IMpoMu3BOJCTBa «Bosch», IepManysa, wnu
JIpyTas ¢ AaHAJIOTUYHBIMM ITapaMeTpaMH
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HucTwuisttop aaekTpuyeckuit 19-4-2,
npouspoacTsa OAO «TroMeHCKMH 3aBOJ
MEIMIIHHCKOT0 000pYNOBaHHA K MHCT-
pyMeHTOB», Poccus, win Apyrou ¢ aHa-
JIOTUYHBIMH ITapaMeTpaMHU

5.1.3. JlabopaTtopHas mocya v BCIIOMOTraTe/IbHbIE MaTEPUANIBI

CrexknstHHBIe TpyOouk# 1,5 mm ID
Glass Tube, 7,5 OD, 180 mm length, 24
rponssoactea «Bio-Rad», CIIA,
IPyTHe ¢ aHATOTHYHBIMY HapaMeTpaMH

Jarnyumky «Grommets and Stoppers.
For 6—7,5 mm OD tybes», mpou3Boact-
Ba «Bio~-Rad», CHIA, win apyrue ¢
aHAJIOTUYIHBIMH NTapaMeTpaMH

L nipUlisl MHEEKIIMOHHBIE OHOKPATHO-
ro MIpUMEHEHUA C UIJIoM Ha 2 U 5 cM’

Hinpu Ha 20 cM? ¢ HaBHHYKMBaOUnencs
HUTJIOH, IPOU3BONCTBa «XHMMen», Poc-
CMsI, WIM IPYTOM C aHAJIOTMUHBIMH INa-
paMeTpaMH

Wrne1 111 HaHeceHWSI TeJIst, IIPOU3BO/ -
cTBa «Bio-Rad», CIIIA, wiu opyrue ¢
aHAJIOTMYHBIMM ITapaMeTpaMH

Hran i sketpakiimy « Tube Gel
Extrusion Needles, Protean II xi cell»,
Ipou3BoJacTBa «Bio-Rad», CHIA, wm
IPYTHUE C aHAJOTMYHLIMY TIapaMeTpaMu

Ha6op bonpimux crexoi «Protean II xi
Outer Plates, 20 cm», mIpoU3BOJCTBA
«Bio-Rad», CILA, vy ppyroi c asajo-
rHYHBIMH [IAPAMETPAMU

Habop Mansix crexkon «Protean 11
Beveled Inner Plates, 20 cm», ipou3so-
ncrea «Bio-Rad», CIIA, win npyro# c
aHAJIOTUYHBLIMH NapaMeTpaMU

Cneniceprl «Protean H XL IPG Spacers,
1,0 mm, 4», npousBoncTsa «Bio~-Rad»,
CLIA, vwiu Ipyrue ¢ aHaIOTHYHBIMH
IIapaMeTpaMu

MP 1.2.0053—11
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Jaxumel «Protean 11 XL Sandwich
Clamps, 20 cm set», Ipon3BoOICTBa
«Bio-Rad», CIIIA, unu gpyrue ¢ aHajio-
T'MYHBIMHY TapaMeTpaMu

I1poOupxI TomMBTIWIEHOBRIE OMHOPA-
30BbI¢ DnneHaopd Ha 1,5 cM?, ripomn3s-
BoacTBa «Eppendorf», [epManus, win
APYTHE C aHANTOTMYHBIMHU NapaMeTpaMu

IIpobupxy noausTIIEHOBRIE OTHOPA-
30BbIC DNHeHAopd Ha 2,0 cM?, TIpou3-
BoacTBa «Eppendorfy, IepManusa, win
APYTHE ¢ aHAJIOTUYHBIMU NIapaMeTpaMU

ITpoOupKH OIS TIIEHOBBIE WITH TTO-
JIMIIPOIIWJICHOBRIE OTHOPA30BhIE C
KpBIIIIKOH Ha 5,0 cM?, IpoOu3BOACTBA
«Axygeny, CIIIA, wiu gpyrue ¢ aHaJo-
TMYHBIMHU IIapaMeTpaMu

[TonuannoMepHble TOHKOCTCHHEBIE LEH-

TpUyXHEIEe TpodupKky, 13 X 64 MM,
6,5 cM?, mpousBoncTea «Beckman
Coulter», CIIIA», ywiIn Apyrue ¢ aHano-
TUYHBIMHU TIapaMeTpaMH

AJTIOMMHMEBLIE KPBILIKY K ITOJIHAIIO-
MEPHEBIM TOHKOCTCHHBIM HEBTPH(DYK-
HBLIM TIpOOHpKaM, 13 x 64 MM, 6,5 cm?,
ripousBoncTBa «Beckman Coulter»,

CIHA», v gpyrvie ¢ aHaJJOrMHBIMY T1a-
paMeTpaMu

OxHopa3oBkie MOJUSTIWICHOBLIE HAKO-
HEYHUKHM [UIA 1a00paTOPHBIX 103aTOPOB
obreMoM 1—10 mm3, 10200 mMm?,
100—1 000 mMm?3, 1 000—35 000 mM3,

1 000—10 000 mM?, mpoM3BOACTBA
«Eppendorfy, Iepmanus, win gpyrue c
aHaJIOTMYHBEIMHU TTapaMeTpaMu

HunuHapsl ¢ HocukoM Ha 50 11 100 om®

Craxkanel JlabopaTtopHBIe Ha 100, 250 u
1 000 cm?

Kon6n1 MepHbie Ha 10, 100, 500 »
1 000 c™?® co nmudom M podKoON
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ITun1teT 3yOuaTo-1arm4aTeii

I1X-200 x 18, npousBoactBa «BeTMap-
KeT», Poccust, wiM Jpyroy ¢ aHaJmoruy-
HBEIMU MapaMeTPaMu

IlepyaTkn nMarHoCTHIECKHE (CMOTPO-
BBIC) HECTEPWIbHBIE WIM NepYaTKH Jia-
TEKCHEIE

Ilapadmwiem M, npoussoacrsa
«Laboratory Film», wiau apyroi ¢ aHa-
JIOTWYHBIMM ITapaMeTpaMu

CtpHIiel ¢ npedOpMHUPOBAHHBIM I'PaIU-
edToM pH mwmHoi 17 cM, npousBoLcTBa
«Bio-Rad», CIIIA, vuiu apyrue ¢ aHano-
r'MYHBIMU NapaMeTpaMu

Kos0a bynseHna

I1poonpxu mia IILIP oobpeMmom

500 MM, mponasoacTBa «Lab Tec»,
CHIA, vy gpyrue ¢ aHaIOTHYHBIMHU
IapaMeTpaMHu

CxanpIiens rima3sHo OpolIMCcTHIH Ma-
JIBIA

Ipebenka, mpon3soncTea «Bio-Rad»,
CLIA, yinu apyrast ¢ aHAJIOTHYHBIMH
[IapaMeTpaMu

Ilpobmpku Falcon, 15 cM?, mpou3BoacT-
Ba «Greiner», IepMaHug, WM OpyTrHe C
aHaJIOTMIHBIMM ITapaMeTPaMH

HItaTuB 19 ypaBHOBENIMBAIOLICTO OY-
depa, npoussoiacTa «Bio-Rad», CIIIA,
WU IPYTON ¢ aHANOTUYHEIMU TIapaMeT-
paM¥

IInanniet miss UMMYHODEPMEHTHOIO
aHaJIN3a, IOJIMCTUPOJI CO CpeaHEH CTe-
IIEHBIO CBA3LIBAHMSA

5.1.4. PeakTHBLI

Tpuc-rugpokcuMeTIWIaMHHOMETaH OC-
HoBaHue (Tpuc) 98,0 % yucToTsl, NMpo-
n3sojactsa «Bio-Rad», CHIA, wiu opy-
roe ¢ aHaJIOTMYHBIMH IIapaMeTpaMH

MP 1.2.0053—11
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Conguas xucnota (HCI), ocy
Xnopun kamus (KCl), uga

PearesT bpendopna, npoussoicTsa
«Bio-Rad», CIIIA, nnm apyroi ¢ aHajlo-
TMYHBIMM NIapaMeTpaMH

berumii CHIBOPOTOUHBINA aTbOYMUH
(bCA), nnponsBoacTea «Sigma-Aldrich»,
IepmaHus, VI Apyrov ¢ aHaATOTUYHEI-
MU ITapaMeTpaMu

Axpwiamugn (AA), 99,9 %, npou3BoacT-
Ba «Sigma», Kurtalt, Wil Ipyrou ¢ aHa-
JIOTHYHBIMY TapaMeTpaMi

NN-0uc-metunen-akpwiaMuy («6uc
AA») 99.0 %, npoussoacrsaa «Bio-Rad»,
CHIA, vnu apyroil ¢ aHATOrHYHBIMHU
ImapaMeTpaMu

MouesuHa, npoussoncrsa «Bio-Rad»,
CIHA, win aHanoruyHas

AM¢onnau pH 3—3, npousBoacTsa
«Fluka», lepManusi, Wiy aHaJIOTUYHEIC

AMdponuns pH 5—7, mpon3BoaCTBa
«Fluka», TepManns, wid aHaTorHndHbIE

Amdonunn pH 3—10, mpousBoacTBa
«Bio-Rad», CIIIA, vy aHaTOru9HEBIE

CHAPS, npoussoactba «Bio-Rad»,
CIHA, »ny aHanorudHeI i

OXTHI(EHOKCUITONUITOKCUITAHOI
(NONIDET P 40, NP40), mpoussoncT-
Ba «Helicon» CIHIA, v aHaJIOTHYHBINA

IMTepcynbdhar ammonns (11CA)
99,0 %-11, nponsBoacTna «Sigma-
Aldrich», Mexcuka, Wiy aHaJIOTHIHBIN

N,N,N,N-terpameTiiaTHIC HIHaMTH
(TEMED), npon3BoacTsa «Sigma»,
CIIA, i aHaToTHYHBIH

TunomMouenunna 99,0 %-s, Ipon3BOJICTBA
«Sigma», [epManus, WIN aHAJIOTHYHASA
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Hwrnorpeirron (J111), npoussoncTea
«Bio-Rad», CHIA, ywim aHamornyHbiii

Iunpoxkceun Hatpust (NaOH)
docdopHast knciiora (H,PO,), ocu

MuHnepanbpHOE Maciio, MPON3BOACTBA
«Bio-Rad», CIIIA, i1 aHaIOTHYHOE

Harpuit nonemmuicynngar (JICH), npo-
n3BoacTra «Bio~Rad», CIIA, wim aHa-
JIOTHYHBIA

Inuepun miqa anexrpodopesa
99,0 %-i1, mponsBoacTBa «Sigma», Iep-
MaHWs, WY aHAJIOTHIHBIN

v 98,5 %-ii, Ipon3BOACTBA
«Merck», lepManus, ywiv aHaTOrMYHBIN

Arapo3a, TPON3BOICTBA «Sigma»,
CILIA, vy aHanoruuHasg

bpoMdenon cnHU HaTpHeBast COJIb A
anexkrTpodopesa, HpOU3BOACTBA
«AppliChem», mnu anamormyHEeIN

CrannapTHRIe 00pa31bl OEJIKOB M3BECT-
HBIX MOJICKYAAPHBIX MacC, MMPOU3BOACT-
Ba «Bio-Rad», CIIIA, iy aHanormy-
Hble

bera-MepKXanTo3TaHoJ, IIPON3BOLCTBA
«Merck», IepMaHus, HIH aHATOTHYHBIA

Crmupt 3TWioBbI 96,0 %-#
JlenaHas yKcycHast KMCIOTa, X4
Cepedpo a30THO-KMCIIOE, XU
Tuocyns@dar HaTpUst

Hatpuit yriexuciaslil 6e3B0HRIM, Yda

PeareHT «Sensitizer concentrate SC»,
npou3BojacTsa «Bio-Rad», CILIA, min
AaHAJIOTNYHLIN

MP 1.2.0053—11

I'OCT 4328—77

TY 2612-014-00203677—97

WIH aHAJIOTHYHAaA

Ir'oCT P 51652--2000
rocCrel—-75
[OCT 127775

TY 2642-001-49415344—99

WIH aHAJIOTHYHBLINA
[OCT 83—-79
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Pearent «Background reducer
concentrate BRC», nmpoussoactsa
«Bio-Rad», CIHA, nnu aHaJilorHaHbBIH

PeareHt «Silver reagent concentrate
SRC», npousroacTia «Bio-Rad»,
CIHIA, vnu aHaTOTHYHBIA

Pearent «Developer buffer concentrate
DBC», nipoussojicTBa «Bio-Rad»,
C1UA, win aBanornuHbIi

PearenT «Image developer concentrate
IDC» ripounssoactsa «Bio-Rad», CIIIA,
WY aHAJTOTHYHBIN

ALECTORWTPWII [Jist XpoMaTorpahuu,
npousBoacTea «J. T.Baker», wiau anano-
THUYHBIN

apoxapboHaT aMMOHMSI, IIPOU3BOACT-
Ba «Sigma», Mexcyrka, Wil aHaJIoTuy-
HBIA

JInopunu3npoBaHHLIA CBUHON TPHUII-
CHH, TIPOU3BOICTBA «Sigma», CHIA,
VT aHAJTOTHYHBIA

TpudTopykcycHas xkuciora (TPY),
IIPOU3BOJCTBA «Sigma», IepMaHus, Wi
aHAJIOTHYHas

Bopa pinsa xpoMarorpadguu, Ipor3BOI-
ctBa «LiChrosolv®, Merck», IepMaHus,
WM aHaJIOTHYHAas

2. 5-nurpapoxcudbeH30MHag KUCI0Ta

5.2. Ilpuecomoeaenue cmandapmuoix u paboux pacmeopoe

1) 6M HCI.

B MepHyro koiby Ha 100 cMm?® BHOocsaT 60—70 cM? AeMOHN30BaHHOM
BOJBI, OTMepAIoT HWiHIpoM 18,45 cM® xoHileHTpupoBaHHoit HCI.
PacTBOp IlepeMeIMBaIOT, OXJIaXNaloT O KOMHATHOU TeMIlepaTyphl U

TOBOUSIT BOIOU HO METKH.

2) 0,154M KCl1 8 0,05M Tpuc-HCI 6ydpepe pH 7,4.

Basemupalot HaBeck# 1puc Maccoit 6,0550 ru KClmaccoit 11,501
Ha aHATUTHYECKUX Becax, IICpeHOCAT B MepHBIl cTakaH Ha 1 000 cm?,
pacTBOPSAIOT Ha MAarHNTHON Memwanke B 900 cM® IEMOHN30BAHHOMN BO-
nbl. K pactBopy nobaBisaioT KOHUECHTpHUpoBaHHYI0 HCI non xoHTpo-
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sieM pH-MeTrpa o nocTikeHUsI BenuduHbl pH 7,4, KOTHIeCTBEHHO Tie-

peHocsT B MepHY10 K010y Ha 1 000 cM® u noBoastT NIENOHN30BAHHOM BO-~
DO 0O METKMU.

3) 1,15 % pacrsop KCI.

Hasecky KCl Maccoit 11,50 1, mepeHOCST B MEpHYIo KOOy Ha
1 000 cM?, pacTBOPSIOT M MOBOIAT JEMOHN3OBAHHOM BOJOM ,IIO METKHU.,

4) 0, OSM Tpuc-HCI 6yc])ep pH 7.4.

HaBeCKy Tpuc maccoit 6,0550 1, mepeHoCAT B MEPHBINH CTaKaH Ha
1 000 cm?, pacTBOpSTIOT Ha MATHHTHON Memanke B 900 cM’ NEHOHHN30-
BaHHOM Boakbl. K pactBopy Hobasisgior KoHueHTpupoBaHHyo HCI rmoxn
KoHTponeM pH-MeTpa no xoctimxkeHud Beanmdauuel pH 7,4, xonuuecr-
BEHHO IMEPECHOCST B MEPHYIO K010y Ha 1 000 c™M® 1 10BOAIT NEeMOHU30-
BAHHOM BOJLOM 1O METKH.

J) CraHaapTHBIE pacTBOPEHI DesiKa ISt olIpeAeNIEHUS coOepKaHNuA
o0iaero 6eaka B o6pasmax.

CranpaptHeiit pactBop 4 (1,5 Mmr/cm?®): HaBecky BCA Maccoit
0,0090 r nepeHocaT B npodbupky Ha 15 cM?, pacTBopstor B 6 cm® 0,05M
Tpuc/HCI 6ydepa c pH 7,4.

Crangapraslit pactsop 3 (1 Mr/cM®): B mpobupKy snneHaopd BHO-
caT 600 MM’ ctaumaptHoro pacreopa 4 (1,5 Mr/cMm?), pacTBOpPAIOT B
300 mMm? 0,05M Tpuc/HCIl 6ydepa c pH 7 4.

CranpmapTHeiif pactBop 2 (0,5 mr/cMm?®): B nipobupky snmeHaopd
BHOCcaT 500 MM? ctaHmapTHoro pactrsopa 3 (1 mMr/cm?), pacTBOpPSIOT B
500 mm? 0,05M Tpuc/HCI 6ydepe ¢ pH 7,4.

CradpgapTHbIif pactBop 1 (0,25 Mr/c™M’): B mpobupky 3mmeHgopd
BHoOCST 500 MM? ctarmapTHoOro pactsopa 2 (0,5 Mmr/cMm?), pacTBOPSIIOT B
500 mm? 0,05M Tpuc/HCI 6ydepe c pH 7,4.

6) bydep mst obpasiia.

HaBecky MoueBMHBI Maccoi 4,8 1, THoOMO4YEeBHMHEI Maccout 1,52 T,
JTT maccoit 0,12 , CHAPS maccoit 0,5 , NP40 o6seMoM 1 cM? mepe-
HOCAT B MEPHYIO KOJIOY Ha 10 cM3, paCTBOPSIIOT U NOBOISIT JEUOHU30-
BAHHOM BOOOM JJO METKHM. XPaHUTE Ipu Temieparype 4 °C.

7) Axpwramun/bucaxkpunamuy 30,0 %.

Hagsecku akpunamuaa Maccoit 29,2 r m 6ucAA Mmaccoit 0,8 r mepe-
HOCAT B MepHYIO KoJIO0y Ha 100 cM?, pacTBOPAIOT H HOBOIAT ACHOHH30-
BAaHHOU BONOM N0 MeTKW. XpaHUTh Npu Temrepatype 4 °C B TEeMHOTE HE
bonee 30 nHexn.

8) 10,0 % IICA.

Hasecky 100 mr TICA mepecHocar 8 npobupky srieHgopd Ha
1,5 cm?, pacTBOpSTIOT B 1 CM® ICHOHM30BaHHOM BOARL. 10TOBAT ITepe] pa-
boroit. He xpaHuTs!

9) 50 MM NaOH.

Hasecky NaOH Maccoif 2 r nepeHocsST B MEpHYI0O Koa0y Ha
1 000 cm3, pacTBOPAIOT U JOBOAAT IEUMOHU3OBAHHON BOJOU OO METKH.
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10) 20 MM H,PO,.

Anuxsoty H,PO, 06néMom 2,76 cMm® epeHOCAT B MEPHYIO KOJIOY
Ha 1 000 cM?, pacTBOPSIOT ¥ JOBOIAT NEMOHU30BAHHON BOONOH 0O MET-
KH.

11) 0,5M Tpuc-HCI, pH 6,8.

Hagecky Tpnc Maccoir 6,0 r mepeHocAaT B MEpPHBIM CTakKaH Ha
100 cM?®, pacTBOPAIOT Ha MarHUTHOM Melnaike B 60 cM® IeMOHHU30BaH-
HOH BoJbl. K pactBopy nobasnsior 6H HCI Ha nemoHM30BaHHOM BOE
noZ KoutposeM pH-MeTpa no noctikeHus BeuyuHbl pH 6,8, konnye-
CTBEHHO MEPEHOCAT B MEepHYIO K010y Ha 100 cM? ¥ 1OBOAT ZEUOHH3O0-
BaHHOM BOAOM Ho0 MeTKu. Xpanuth npu 4 "C B TeMHOTE He 0Oonee
30 qHel.

12) CHAPS 111 nipuroroBneyus rejisi Ajist TpyOoUeK.

B3asemuBaior B IipoOupKe «3nneHxopd» 45 Mmr CHAPS Ha ananu-
TUYECKUX Becax, fobaBmsior 135 MM® BoAbl IIsi XpoMarorpadpuu u
NP40 15 mm®. OctaBnsior 10 noiHoro pacrsopeHuss NP40 (oxono
I unm 1,5 9). fomoeam neped ucnonvzosanuem!

13) YpasHoBemuBarouuii oydep.

Hasecxy moyeBrHbI Maccoil 90 r u JICH Maccoif 5 r nepeHocsT B
MEPHYIO K0JIOY Ha 250 cM?, BHOCAT 75 c™M® minuepuHa v 31,25 cm* 0,5M
Tpuc/HCl pH 6,8, pacTBopsioT ¥ JOBOIST JeMOHN30OBAHHOM BOAOHK A0
METKH. XpaHuTts npu 4 °C.

14) 2M Hutunorperiton (ATT).

Hasecky guruorpenToina Macco 3,0 r rrepeHocsT B IpoOUPKY Ha
15,0 cm® m pactBopsrot B 10,0 cM? neMoHM30BaHHOM BOABI. XpPaHUTD B
MOPO3WIBHOHM KaMepe Iipu —20 °C.

HerocpeACTBEHHO nepell U3BJICYEHMEM TPYOOUESK BHECTH 110 5 CM?
ypaBHOBEIIKMBawNero oydepa B IYHKY irtatisa 1 gobasuts 30 M* 2M
ITT.

15) 1,5M Tpuc~-HCI, pH §,8.

Hasecky Ipuc Maccoy 36,3 r nepecHocaT B MEpHYI0 KO0y Ha
200,0 cM3, pacTBOpSAIOT Ha MarHUTHOM Memaike B 160 cM® 1eMOHM30-
BaHHOH BoAbl. K pactBopy mobasmssior 6H HCl Ha neMoHM30BaHHOM’
BoJe 1od KoHrposieM pH-Merpa no nocruxennsa senvmdHeL pH 8,8, Ko-
JTNYECTBEHHO IIEPEHOCAT B MEPHYIO KOOy Ha 100 cM® ¥ JoBOAST AEeHO-
HM30BAHHOM BOAOM 40 MeTKH. XpaHUTL 1pH 4 °C B TeMHOTE He boJiee
30 mHen.

16) 10 %~ CH.

Hasecky 1,0 r ICH nepeHocsaT B npobupKy Ha 15 cM’ ¥ pacTBOpSI-
10T B 10 cM® geHMOHU30BaHHOM BOABI. XPAHUTE NTPH KOMHATHOM TeMIIe-
paType.

17) Araposa, 1 %-1.

Hasecky arapo3nl Maccod 1,0 T nepeHocsIT B MEpHYIO KOJIOY Ha
100,0 c™M3, nOBOIAT NEMOHKM30BAHHOM BOLAOHM 10 METKM, HATPEBAIOT TpH
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37 *C na BoasHOM 6aHe J0 ITOJIHOTO pacTBOpeHUs arapo3kl. DI okpa-

CKM pacTBOpa (ApKO-CHHHI IBET) N0OABISIOT HAa KOHUMKE INIATEs
bpoMdeHoON cuuuit. Xpanurth nipu 4 °C B TEMHOTE.

18) bydep s crannapTHRIX 00pa3iIoB.

CToKOBHIH Oy(dep: B IpOOUPKY Ha 15 CM? BHOCAT JIEMOHU30BAHHYIO
BOLY B o6nemMe 5,3, 1,2 cM® 0,5M Tpuc/HCI (pH 6,8), 1,0 cM® mHiiepu-
Ha, 2,0 cM? 10 %-ro JICH. O6muit 06beM 9,5 cM?. 11 0KpacKku pacTBO-
pa (SIpKo~-CHUHMHA 1IBET) J00ABIISIOT Ha KOHUMKE IaTelisg OpoMdeHono-
BBI CHHUI. XPpaHUTL NPHA KOMHATHOH TeMIiepaType.

HernocpencTseHHO nepel pa3BedeHHMEM CTAaHIApPTHBEIX 00pasiioR
ITOJIYYEHHLIH CTOKOBBIM Oydep B 0ObeMe 95 MM® cMeIMBaIOT ¢ 5 MM?
OcTa-MepKalrro3TaHoa,

19) Onexrponarii 6ydep, pH 8,3 (10-xpaTHbIif).

Hasecxmn Tpuc maccoi 15,15 r, ICH maccoii 5 1, 72 r mimniyHa 1ie-
PEHOCST B MEpHYIO KOI0Y Ha 500 cM?, pacTBOpSIOT KOMIIOHEHTHI U JO-
BOAST JEUOHH30BaHHON BOomoi no meTtku. He xoppexkTupyior pH Hu
KHMCJIOTOM, HU OCHOBaHHeM. XpaHuTh IIpu 4 “C B TemuoTe (30 mueii).
Ecnu nipu xpanenuu npoucxonut ocaxaenue JICH, oydep nocraror us
XOJOOWJIBHMKA U HarpesaloT JO KOMHATHOIH TeMIiepaTyphl. XpaHUTH
nipu 4 *C B TeMHOTe He DoJiee 30 qHell.

20) Puxcupylonmit pacTsop.

B MepHyio xonoy Ha 500 cm? BHocaT 100 cMm® ataHoNna, 50 cM® tedsi-
HOH YKCYCHOM KMCJIOTEI X JOBOOAT NEUOHUIOBAHHON BOOU (O METKI.
XpaHUTB N0 TSITOH.

21) PactBop mnsa ysenmueHus1 9yscTBHTENBHOCTH (0,03 %-i1 p-p
THocylnrdaTa HaTpusa). Hasecky tnocynsdara HaTpuss Maccoit 150 mr
TIepeHoOCAT B MEepHYIO KoJiby Ha 500 cM? M JOBOISIT HEMOHM3IOBAHHON
BOINOH 1O METKH.

22) PacTBOp st okpackd. HaBeckKy Hurpara cepedpa Maccoi 0,5 r
lIepeHOCAT B MepHY10 K00y Ha 500 cm?, pacTBopsitoT B 300—400 cm®
IeHOHHN30BaHHOM Boxbl, BHOCAT 0,5 cM® dopManuHa (37 %) v HoBOOAT
BOJIOM IO METKH.

23) PactBop mig npossekn. Hasecky HaTpyud YIJIeKUCIIOTO MACCOH
20 r nepenocdaT B MepHylo konby Ha 500 cM? U pacTBOPAIOT B
300—400 cM® nemoHM30oBaHHOU BoAbI, BEOCAT 10 cm? 0,03 %-10 pacTBO-
pa THocynb(dara Hatpud, 0,5 cm® dopmamuna (37 %) M TOBOAST AEUO-
HU30BaHHOHW BOJIOH O METKH.

24) Pacteop ju1st octaHOBKM. B MepHYy1o konby Ha 500 cM® BHOCAT
25 cM® e sTHOM YKCYCHOM KHMCOTHI M JOBOOAT AEHOHN30BAHHON BOAON
IO METKM.

25) PactBOp s cencubmnusanuu. B Mepuyio xonby Ha 500 cm?
BHOCAT 50 cM® pearenTa SC, 5 cMm® BRC, 150 c™m? aTaHoNa v 1oBOOAT
IEMOHU30BAaHHOM BoOi o MeTKU. fTomoaam neped npumeneruem!
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26) PactBop wis1 okpacky. B MepHy1o Konby Ha 500 cM® BHOCAT
10 cM?® SRC, moBonsit IeMOHU30BaHHON BOJOH 10 MeTKH. fomosam ne-
ped npumenenuem!

27) PactBop mis nposiBkd. B MepHylo xon0y Ha 500 cM® BHOCAT
50 cm? DBC, 100 mm? IDC, 25 mm® BRC nosonsiT IeMOHHN30BaHHOMN BO-~
go#t no metku. fomosam neped npumeneruem!

28) imM HCI. B mepHyio xonoy xHa 100 cm® sHocsaT 70—80 cM® meu-
OHU30BAHHOMN BOABI, OTMEPSIOT LFUIKHAPOM 7,88 MM® KOHIIEHTPHUPO-
saHHOU HCI. PacTBOp mepeMemuBaioT, oxJaXXamOT A0 KOMHATHOM
TEMIIEpaTypPhI U JOBOLAT BOOOU IO METKH,

29) 9 %-# anerouuTpwi. B MepHy1o Kooy Ha 100 cM® BHOCHT 9 cM?
allcTOHHUTpWIA, TOBOIAT NEHOHKU30OBAHHOMN BOJOM 1O METKH.

30) 40MM ruppoxapboHaT aMMOHUSA B 9 %-M anletoHuTpune. Ha-
BecKy 31,6 Mr NH HCO, nepeHocsit B MepHy1o Koiby Ha 10 cM?, pac-
TBOPSIIOT U NOBOIAT 9 %-M pacTBOpPOM aLIeTOHUTPIIIA O METKH.

31) 0,1 %-#1 pactBOp TADY. Hasecky 0,1 r TDY, B3aTyio Ha aHaIHU-
THYECKNX BECaxX, IIepeHocAT B MepHYIO Koaby Ha 100 cM?, pacTtBopsioT
U JOBOOSIT AEMOHNIOBAHHOW BOAOU O METKU.

32) 20 %-# aneronutpuia. B MepHy1o Konby Ha 100 cM® BHOCST
20 cM? alieTOHUTPpWIA, LOBOIAT ACHOHN30BAHHOMN BOJOM A0 METKH.

33) 2,5-nurnopokcubeH3oiiHaa kuciaora (20 Mr/cMm?®), comepxa-
miast 20 %-i aueronutpwi 1 0,1 %-10 TOY. Hasecky 0,1 r TOY, B3saTyio
Ha aHAJIMTUYECKUX BECaX, IIEpEeHOCAT B MEpHYIO K00y Ha 100 cm?, pac-
TBOPSIOT U Aosoaar 20 %-M aneToHUTpWIOM a0 MeTku. K HaBecke
20 Mr 2,5-IMruapokcuOEH30MHON KWCIIOTEI, B3SATON Ha aHANMTHYC-

CKYX Becax, mobasnsioT 1 cM® pacrBopa 20 %-ro alieTOHUTpWIA C
0,1 %-it TOY.

5.3. Hlloozomoexa obpasyoe 0aa uccaedosanun (na npumepe
MUKDPOCOMAALHOU PPAKUUN 2enamoyumoe ne4enu Kpoic i Moiueil)

5.3.1. Buidenenue muxpocomansroli ppaxuuu

3a 12 4 10 33004 Y XMBOTHBIX OTOMPAIOT BCIO MHINY. YMepIIBICHUE
XXHMBOTHEIX IIPOBOAST OOHHUM M3 CIioco00B comtacHo MV 1.2.2869—11
«I1opsiHOK OLIEHKM TOKCHYECKOTO JIeHCTBUSL HAHOMATEPHAJIOB Ha J1Ia00-
PaTOPHBIX XUBOTHBIX». 11pH 3BTAHA3HMY XMBOTHBIX MCKJIIOYAETCA HC-
ITOJIL30BAaHUE aHECTE3UPYIOLINX U HApKOTHYESCKMX ITIPEIapaTos, 3a HC-
KJIIoYeHueM yrmekucioro rasa (CQO,). g ucciaexosaHus oTOHMPaIOT
rnedyeHs. [leyeHs HeMeIIEHHO IMTPOMBIBAIOT M NepDY3NPYIOT OXJIAXKICH-
HeIM 0 0—2 °C 1,15 %-M pactBopoM KCl. Bece nociienyioniue npoiie-
OYPHI IIPOBOMAT MpH TeMIIepaType He Bhie 4 “C B X0JIOGHON KOMHATE.
ITeyeHb npocymMBaloT QGUIETPOBAJIBHON OyMaroi, n3mMenb4aloT HOX-
HUL[@M¥ ¥ [IpOAABIMBAIOT CKBO3b NEPPOPHPOBaHHYIO (PHABEPY H3 HE-
pKAaBCOUICH CTANIKN ¢ OTBEpPCTUMAMMU nuameTpoMm ~ 0,8 mm. Macca nony-
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yeHHOH! IIpu 3ToM HaBeCKM cocrtanisieT 2,0 r. IToMeniaioT obpasel u
xvnkyio cpeny (8 em® 0,154 M KCl1 na 0,05M Tpuc/HCl 6ydepe
pH 7.4) npn coorHonieHnu 1 : 4 (Macca : 06beM) B CTEKJIITHHYIO aMIIyITy
MUKpOpa3IMENBUMTENS TKAHEH , CHA0XXeHHOTro Te)JIOHOBBIM ITECTHKOM,
Y CTaBAT aMITyJly B KOHTelHep. [OMOreHM3UpyIoT B TedeHue 90 ¢ npu
1 200 06./MuH. XKugkas cpeda B Ipoliecce pasMeNbUeHMS TKaHeu
IOJIKHA OXJIAXXAAThCSI, ITOTOMY IIPOCTPAHCTBO MEXIY CTeHKAMH KOH-
TEUHEPa ¥ aMIIyIOi TOMOT€HM3aTOpa 3alIONHSIOT JILOOM. B 1ieHTpH-
dyxHpIe 1podupku oTOUPaIoOT 5,5 CM3 NOY4EHHOTO roMoreHara. IIpo-
OHpKM YpAaBHOBCINIHBAIOT Ha aHAJIMTHYECKHX BecaX IIyTeM no0apieHus
rro xaraM 0,154M KCl 8 0,05M Tpuc/HCI 6ydepe pH 7.4.

l"omoreﬂa'rm ueHTpchympymT B TeueHMe 15 MUH Ha yJIbTpalcH-
Tpudyre nipu 12 000 06./mMun (10 000 g). IlonydeHHEIH cyniepHATaHT
OTOMpAIOT X YPAaBHOBEIIMUBAIOT B HOBBIX TIPpOOHpPKaX ¢ nnepdopUpoOBaH-
HOM KpBIIIKOM, 3aTeM IIOABEPraloT HEHTPUPYTHPOBAHUIO IIPpH
38 000 06./MuH (105 000 g) B Tegyenue 60 MuH. OTOENIIOT HATOCATOY -
HYI0 XHMOKOCTh (LIUTO300bHasI dbpakuua), ocanok (MUKpOCOMAIbLHAA
dpaxums) pecycnevaupyior B 2,2 cMm?® 0,05M Tpuc/HCI 6ydepe c
pH 7,4 B pasMenpuuresie Tkadel B tedcHUE 60 ¢ npu 900 06./Mun. Ho-
JIYYEHHYXD) MUKPOCOMAJIPHYIO (DpaKIMIO XPaHST 4O aHAJIN3a B MOPO-
3UNLHOM KaMepe ripu TemrepaTtype He Boie —20 "C B TeueHHe He 60-
nee Heaesny win He soiie —70 *C marenspHo (6 MecsanieB u OoJiee).

5.3.2. Onpedenenue obwezo b6eaxa é obpasue

ILnst Toro, YTOORI TOYHO OIHpEc/INTh KOJIHIECTBO 00pa3ia MUKPO-
COM TIeYeHM WIH Apyroro buocydbcrparta, noasepracMoro QPpakiinoHN-
pPOBaHHIO METOJIOM ABYMEPHOTIO 3JicKrpodopesa, B oOpasiie NpoOBOAAT
KOJIMYECTBEHHOE oIpelaccHNe 001ero benka CrekrpogporoMeTpudae-
CKMM METOIOM C TIOMOIIBIO peakTHBa bpendopaa. st 3Toro roroBsT
CTAHAAPTHBIC PACTBOPHI OEJIKa IS ONpeAc/ICHUA COACPpXaHUa 001Iero
benrka B oopa3siax BCA (Opramii CHIBOPOTOYHEIM aNEOYMHMH) KAK yKa3a-
HO B 1. 5.2. Pearent bpandopna noctaioT U3 XOMOMMIbHUKA 32 1 4 (O
npoBeneHus aHamu3a. [loaydeHHbie 00pa3ubl 6MOCyOCTpaTOB pa3Mo-
paxuBaioT (15 MUH) ¥ IIeHTpUPYTUPYIOT B TEUEHNE 3 MUH IIPH CKOPO-
cty 3 500 06./MuH. B IyHKM TTOMUCTHPOJIBHOHN IDTAHINETHI BHOCHT TIO
5 MmM? obpasna. OTOeNTBEHO BHOCAT B JIYHKM IUIAHIICTHI IO 5 MM? cTaH-
JapTHHIX pacTBOPOB H «cjernoi» obpasell (6iank) (0,05M Tpuc/HCI).
Jo6aBaaIoT B KaxXayro JIYHKY 1o 250 mm?® pearenra bpendopna. Ocras-
0T Ha 5—45 mubn. HsMepsaioT OITHYECKYIO IUIOTHOCTh TIpH
590—620 uM Ha uMMyHOdepMeHTHOM TutaHIueTHOM ¢hoToMeTpe. Ha
ocHOBe nocTpoeHHOTro 110 bCA xamubpoBOYHOTO rpahMka OUEHHUBAIOT
concpxkaHue beJska B obpa3nax.
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5.4. Memoouxa nposedenus 06ymMepHo20 34eKmpoghopesa

PaboTy 1poBoagT B yHcTOM noMeienun. IlopepxHocTs 1adbopa-
TOPHBIX CTOJIOB MOIOT U IIPOTUPAIOT CIMPTOM. Bece MAHUTIYJISILIMH TIDU
IIPOBCACHUU JBYMEPHOTO 3JIEKTPO@dOpe3a OCYUICCTBIAIOT B XaaTe,
fiepyaTKax, Hanouxke, cMenHo OOyBH.

5.4.1. Ilepeoe nHanpasaerue 08ymepHo20 3eKmpogope3a
Bapnanr 1. U3oainekTpuueckoe poKycHpoBaHuE Ha TpYOOUYKax

Iloaroroska Tpydbo4yeK:. BaKHO O0CCIEYNTh YHCTOTY BHYTPEHHEH
[IOBEPXHOCTH CTEKJNAHHLIX TpyboueK. MX THIaTeNbHO CIOJIACKHBAIOT
[IPOTOYHOM BOLOM, IIPOMBIBAIOT HENMOHU3UPOBAHHON BOJOH, XOPOIIO
npocylMBaoT. BHyTpH TpyboueK He AOJDKHO OCTABATHCS KaIejb, Isi-
T€H ¥ BOPCUHOK.

JJ14 3a)IMBKY U ITOJIMMePHU3a1IMH I'eist OT Kpasi TpybodYeK oTMeYaloT
3,5 CM, a HUDXHHE TOPIIbl TPYOOUYEK 3aKJIEUBAIOT NMapadUiabMOM H yCTa-
HABJIMBAIOT UX CTPOTO BEPTUKAJILHO B IIITATUB, IIPeABApUTEILHO HACB
VIUIOTHUTEND.

CornacHo 1. 5.2 rorosdat pactsop CHAPS HenocpeAcTBEeHHO I1e~
pel IIpUMEHEHNEM. B3pemuBaloT Ha aHAJIMTHYECKHX BECaX B NIPoOUpKe
snnednopd 1,0 r MoyeBuHel, 100aBis1I0T 700 MM? BOOEI IS XpOMATO-
rpadpum u 260 Mm® ctokoBoro pacTsopa AA/6ucAA (30 %). Cmecs 110-
porpesaioT o teMmreparyps! 25—30 “C Do pacTBOpeHUS MOYECBUHEL.
HoOasmstior 1o 30 mm? amMmbonuuos pH 3—10 u pH 3—5, 1 40 mMm?® am-
donuHa pH 5—8, u 120 mm® npurorosnenHoro pacrsopa CHAPS. Ilo-
JIYYEHHRIN pacTBOP AETA3ZUPYIOT C MCHOJB30BAHHEM BAKYYMHOI'O MEM-
OpaHHOr0 Hacoca. kFlocie gerasanuy K paCTBOpPY IOCHENOBATEILHO JO-
baiaioT 4 MMm? 10 % TTCA n 2 Mm® TEMED (kauams, ne 636armoieams)).

INpmmeuanne. Haubonbiuyio oNacHOCTE MUIsE HOPMAJIHLHOTO ITPOTCKAHHUSE IICTUMEDH -
33alUM AKpUNaMuia MPeCTaRAfgeT PACTROPCHHLIR B BOIC KMCHOPOK, MONCKYIIA KOTOpPOro
ApNsIeTCA OUPAIUKANIOM M 1103ToMYy CIIOcCoOHA 000pBaTh 1ICTTHYIO pcaKIHIoO CBOOOIHOpa-
OIUKAILHON NOJMMepPHU3allMK akpinaMuaa. [TosroMy 1 yaaneHWs U3 CMECH pacTBOPOB
pPacTBOPEHHOTO KMC/JI0poaa HeoOXoAruMa Aerasaiius. E¢ cieayer BeCTH JOCTATOYHO HEP-
THYHO H ¢ MePeMEINHBaHUEM TaK, YTOOLI XXMAKOCTL NIPK ITOHIDKEHHOM JaBJICHUH 3aKuIIc-
7la, HO Kax TOJIBKO MHTEHCHBHOE BHIIEJICHHE IIY3LIPCH 438 3aKOHYMUTCA, JCra3ainio cie-
OyeT MPEKpaTHTh, HE JONYCKas 3aMeTHOE ucnapeHUe BoaAkl. OOLIMHO 3Ta TIpoucaypa 3a-
HHBMAacT HECKONMBKO MUHYT IIPH KOMHAaTHOHR TEMTIEpaType.

C noMollbIO HIIIPHIA C HABHHYMBAIOUEHCI UTJIOH ¢ TYIIBIM KOH-
LIOM 3aNOJIHAIOT TpyOOUuKH resieM. My onyckaloT B TpyOKy H cHavyas1a
MHTEHCUBHO, IIOTOM IUIABHO BBIIABIUBAIOT PacTBOP Iesid B TPyOOUYKY
TaK, YTOObI BEpXHUHN YYaCTOK TPpYOOUKH, NpeaHa3HAUCHHBIN JJisd BHE-
CeHMS IIpenapara, ocTaBalicd cyxuM. HeoOxoouMo CReauTh 3a TeM,
yToOBI KpaH UIJIBI BCeria HaXoauIcsa Huxe ypoBHs rejist. IlITaTtus ¢ 3a-
[IOJIHCHHEIMM TpyOOYKaMu CJIEAYET HECKOJIBKO pa3 clieTKa yiapuTh ob
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CTOJI JUIS YAaJIeHUS ITy3LIpLKOB Bo3xyxa. OcraBUTh Ha 1 4 st moxvmMe-
pUu3alum.

IIpamenamue. CriepyeT IOMHMATD O HEOOXOTUMOCTH IIPOMBIBKH MBI [IST BHECEHUS
pacTBOpa eI Cpa3y 110CKe OKOHYaHMA €€ UCITONB30BaHMS, O TOI0 KaK B HEH nponio#ner
[IOJIEMCPU3ALMS AKPHIAMHKIA).

buonornyeckue o6pasipl pasMOpaXHuBalOT B TeUECHHUE 15 MUH U
ucHTpudyrupyior npu 3 500 06./MuH B Teyenwe 10 MHH, mocie gero
OIIpeLeIAI0T B HUX 0011Ice cocpKaHue OeJika, KaK yKa3aHo B II. 5.3.2.
Ilocne 3TOrO pa3BOAAT OYHINEHHEIe 0o0pasnnl B «bydepe obpasira»
(r1. 5.2) mo KoHIeHTpanMuu Genka 1 Mr/cms.

IpnMevanne. Ilpu npoBenernu snexrpodopesa Haxo GRITH YBEPEHHEIM B TOM, YTO
HBCXOOHBIN ODHoormaeckii obpasel ceoboieH OT B3BeIIEeHHBIX YacTHL] (TILLUTH MJTH OCAT~
Ka), KOTOpbie MOTYT COOMPATECS Ha TOPIIE eI K HapyIlIaTh OXHOPOIHOCTE TOKA 10 €T0
CEUECHHKIO, ITO TOBIEYET 32 coBo¥ nepopMaHIO pa3RCISIIOIMXCH 30H.

Pa3sBegeHHBIe 00pa3libl HeHTPUPYTUPYIOT B TEYEHHE 5 MUH TIpH
ckopoctH 3 500 06./MuH.

[Iocne noxumMepu3aliui reisg B Tpyoodkax WMINpHIieM OTOHMpaloT
OTCJIOMBIIYIOCSI BOLY C IIOBEPXHOCTH rejigd. BHocsT 20 MM? 06pa3snia, ak-
KYPAaTHO HAaCNauBaloT Ha resib. CnemsT 3a TeM, Y4TOOBI He 00pa30BaIUCH
ITY3LIPbKHA Bo3ayXa. I1pH mosiBieHUH Iy3bIPbKOB BO3oyXa MX HeoOXO0-
OINMO YOTHTH, HCIIOIb3YsI UTITY.

Ha BHeceHHBIN 00pa3ent HacnausaioT ) MM NaOH no mmosHoro
3aTloJTHEHHS TpyOouku. IIpm 3TOM He ciieqyeT KacaThCsl NIiIoH obpas-
11a, 1UeJI0Yh JOJDKHA HACJIauBaThCS Ha ITOBEpXHOCTh oOpa3na.

ITepen ycraHOBKOH roToBoil TpyOOUYKM C rejieM B IpHOOp, aKKy-
paTHO CHUMAIOT TapadibM C HISKHETO KOHLIA TPYOOYKU M «HONBEIIN -
BalOT» Ha Hero Karwmo 20 MM H,PO, ¢ noMonibio nuneTkH.

Cobuparor paMKky. s 3TOTO CIIEAYET «yTOIMUTLY TPYOOUKM B PE3U-
HOBBIE 3aDTYIIKH TaK, YTOOBI OT Kpas 3arIyIIKHA OCTaJIoCh He Oojiee
0,5 cM. Ecnu Mcoas3yioTcs He Bce TpyOOUKHM, TO HA UX MECTO CTaBAT
3arIyIIKM, He TIpoIlycKaloumuye Boay. B BepxHUA pesepByap 3aIMBAIOT
oydep (50 MM NaOH) u npoBepsiioT TeM CaMBIM PaMKY Ha repMeTuy-
HOCTb.

B mwoxHuit pedepByap staeiikn BHocAT 20 MM H,PO,, cobuparor
TYeHKy corJIacHO MHCTPYKLIMH K npuoopy. I1puMep obinero suna sraeH -
KM, TFOTOBOM K IIPOBEACHMIO HM303JIEKTPHYECKOIO (HOKYCHUPOBaHUA,
npencrasieH Ha puc. 1. Ilpi cbopke TUeHKN BHUMATEJILHO KOHTPOIIH-
PYIOT, YTODBI HIDKHME KOHIBI TpyOoUueK OBUTH NMOrpy>KeHHI B 6ydep.

HzosnexTpudeckyio (POKYCHPOBKY OCYIHECTBJISIOT € IOMOLIbIO
YHUBEPCAIHPHOIO ICTOYHHUKA NMUTAHUS B CIICOYIOIIEM PEXMME:!

« 100B—200B —300B —400B — 500 B — 600 B — 1o 45 MuH;
« 700 B—10y;
* 500 B—1—2y.
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Puc. 1. O6muit BUI staeitku
LA H303TEKTpHyeckoro goxycuposanus (Protean Il xi 2-D) (mpumMep)

1o oxonuanuu snextpodopesa rejis U3 TpybodeK U3BJICKAIOT B

JIYHKH IUTaCTUKOBOTO IIITATHBA, B KOTOPBIEC 3apaHee BHOCAT YPaBHOBE -
luuBalomuy Oydep. B 6oabIMHCTBE CIyyaes M3BJIEYD Iellb U3 TPYOKH
JIETKO € ITOMONIBIO JUTMHHOHW M 3aTYIUICHHOM MTIJIBI INTIPHIIA, KOTOPYIO
BBOJAT C OTHOTI'0 U3 KOHIIOB TPYOKHM M KPYTOBBIMU ABHXKEHUAMHU IMOCTE -
[ICHHO OTCJIauBAIOT I'eJib OT €€ CTEHOK. Ecii HeobXoauMo, TaKyo orie-
pallkIO ITOBTOPAIOT U C APYTOro KOHa. Yepes uriry rpu 5ToM MOoCTyIaeT

YPaBHOBEIIMBalOIIUK Oydep, KOTOPBIN NMpeaBapUTeILHO HAOUPAIOT B
HITIpUIL.

Bapuaut 2. U303neKkTpryeckoe POKyCHpoBaHUE HA CTPUIIAX
3a 10 MuH 10 HaHeceHust 06pasia, JOCTAIOT CTPUIIBI M3 MOPO3HJIh-

HOI'O OTHEJICHMA XONOOMIBHUKA M pa3MopaXuBalor Pa3BoaaT o4du-
INEHHBIE LICHTPU(DYTUPOBAHUEM (CM. BbIlIE) OHOJIOrHYECKUE 0OpA3LIbI
B «bydepe obpasua» 1o KoHUeHTpauuK 6enxa He 6omnee 1 mr/cm?®. Ko-

HEYHBIH 00BbeM MPOGH! 10/XKeH OBITH He MeHee 300 MM® (IUI CTPUIIOB
winHou 17 cMm).

[ToBTOpHO LIEHTPUIYTHPYIOT pa3BefeHHbIE 06pa3ilbl 5 MHH IIpH

3 500 06./MuH.
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Tpeit mpoTupalor cnupToM. B JIyHKHU Tpes BHOCAT 06pa3usl (1o 12
06pa31oB). O6pa3kl BHOCAT TaK, YTOOBI BeCh 00pa3el] yMECTHICA MeX~-
Iy SJIEKTPOaMH B JIYHKE (0KOJIO 1 cM oT xaxmoro Kpasi IyHKH). O6pa-
3e1] [IEPEHOCAT KOTHYECTBEHHO.

C noMmoiurio NuHLCTa 6ESpYT pasMOPOXKCHHBINM CTPHMII, CHIMAIOT
HaKJIEUKY, KIIALYT I'eJIcM BHHU3 B TpeH Ha oOpasel] («+» K «+»). Ogensn
BaXHO IIPOBEPUTH KaXXAbI 00pa3ell Ha OTCYTCTBHE ITY3BIPHKOB IO
CTPUIIOM (ECJIM UMEIOTCS, aKKYPATHO YNAIIIOT HAKOHEYHUKOM).

[1oBepx cTpHITa BHOCST MUHEPAIILHOE MACJIO TaK, YTOOBI OHO IO-
KPBUIO TIOIHOCTHRIO BCIO ITOBEPXHOCTE CTPHTIA.

JakpuIBaIOT TPEH KPBILIKON, IPOBEPSIOT HOJSIPHOCTDL KPLIIIKH U
IMEKTPOJAOB («+» K «+», «—» K «—»). [ToMemator B mpubop i n3o-
JIEKTpUIecKoro ¢Qokycuposanus (ucnoas3yior PROTEAN IEF
CELL vy aHanor) ¥ 3alIycKaloT CAEAYVIOIIYIO IIPOTPaMMY:

«PROTEAN IEF CELL

Firmware Version: 1.40
Method «Name»

Voltage slop — LINEAR

Gel length — 17 cm

REGEDRATATION — active @ 50V

Rehyde time: 12 : 00

Run Temp: 20 °C

Without pause after rehydratation

S1—250V00:15

S2—-10000V2:30

S3 — 10000 V—40 000VHOURS

S4 — 500V/HOLD

LIMIT/Gel: 50puA»

ObOniee BpeMf HM303JIEKTPUUYECKOro (POKYCHPOBAHHS COCTABIISIET
17—19 yu.

[locne oxoHuaHMa M303NMEKXTPOPOKYCUPOBAHUS CTPHUIl HOCTAIOT
ITUHLIETOM 3a «IHeJIOYHOM» KOHell M3 JIVHKM Tpes. [lepxka nuHIIeTOM,
AKKYPATHO OTMBIBAIOT CTPMIIBI B HUJIMHApPE C JCMOHM30BAHHOM BOIOMN
OT MUHEPAJILHOTO Maca.

5.4.2. Bmopoe nanpaenerue 06ymMepHOz0 nrexmpogope3a

ITpu rmoaroroBKe cTeKoi s anexrpodopesa BeCbMa CYIIeCTBCH -
HO 00eCIIeUMTh YUCTOTY IIOBEPXHOCTH CTEKJISTHHBIX GopM 1T rens. Mx
TIIATEILHO MOIOT 1a00PaTOPHBIMHU AETEPreHTaMyu ¥ OOMJIBHO ONoJjiac-
KUBAIOT IIPOTOYHON BOLOHM, Hanece INPOMBIBAIOT CTEKJIa JEMOHU3UPO-
BaHHOM Bo/10#. 10 X0pOoHIO IIPpOMBITOM CTEK/ITHHON ITOBEPXHOCTH BOJIA
IIOJIXHA CTEKATH, HE OCTaBJISIsA KaNelb. 3aTeM CTEKJIa IMTPOTUPAIOT CTTUP-
TOM (CTEKJIa JOJDKHBI OLITEH 0€3 IIATEH U BOPCHHOK).
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B xamepy Protean II xi Multi-Gel Casting Chamber X1agyT crieIiH~
aJIbHYIO TPOKJIAIKY (IIOCTaBJIgeTCA C KaMepow ), 3aTeM OO0JIBHIOE CTEK -
JIO, cIieficep U MaJioe CTEKI0 B CHOBa Npoxaaaky. OOBYHO B KaMeEpy
noMenmaerca 9—10 map crexos. HakpeiBaloT KpeIIKOM, IIPOBEPSIOT Ha
OTCYTCTBME 3a30p0OB M IUIOTHO 3aKPY4YHBAaIOT BUHTAMM.

[oroBar 12,5 %-# pactBop rejs (i 6 rejieii): B CTEKISHHBIA CTa-
kaH Ha 500 cM? BHOCST 96 cM? AA/O6MCAA 30 %, 60 cm® 1,5M Tpuc/HCI
pH = 8.8, 80,4 cM® nemoHu3oBauHoi# Boawl, 3,6 cm® 10 %-ro JICH. Tlo-
JIY4CHHBIM PACTBOP JAErasvpyioT B KojiOe byH3eHa, NIpUCOCHHHEHHOMN K
BaKYyYMHOMY Hacocy. Ilocie aerazauuu x pactsopy go6asistior 1,2 cm?
10 %-ro INCA n 120,0 MM’ TEMED, nepeMelinBaloT H 3aJIMBaIOT B Ka-
mepy Protean 11 x1 Multi-Gel Casting Chamber ¢ moMonsio iepucrain-
TMYecKoro Hacoca. Ilpy npaBuWIbHOM BBIOOpE KOHILIGHTpAlLIHH ITEp-
cynbdata ¥ TEMED nonumepuzanusa 3annMaeT 40—60 muH. Ee cne-
IyeT BECTH BIAJIM OT SIPKOr0o MCTOYHMKA cBeTa. [DIsg 3anmBxu 6 reneil
JOCTATOYHO 235 CM’ rejieBoro pacTBopa.

Kucnopon Bo3gyxa B KOHTaKTe ¢ paCTBOPOM MOHOMEPOB MOXKET
roMelaTh NOJIMMEPU3aMK, IIO3TOMY Ha NOBEPXHOCTH PAaCTBOPa OCTO-
POKHO HacjausaloT 1o | cM® Boabl. Hacinausarts cielyeT 110 CTCHKE
(opMBI ¢ IIOMOILBIO LIIIpHLAa ¢ uioi. UM Xe yrobHo oTobpaTth Bojay
I10CJie OKOHYaHM NOJUMepH3aliuy rejisi. BHadane rpaHuLa MexXay re-
JIEM U BOJOU MCYE3aeT, HO 3aT¢M BHOBE ITOSIBASICTCS, YTO YKA3hIBACT HA
OKOHYaHME IIpoliecca MOJTUMEPU3ALINMN.

Ipumedanne. Cneayer NMOMHUTE 0 HEOOXOOUMOCTH TPOMEBIBKM LUIAHTOB NepH-
CTANIETUMNECKOro Hacoca NEMOHN30BaHHOM BOJOH Ccpa3y IOCHC OKOHYAHHA X MCITOJTL30-
BaHHs, 10 TOrO KakK B HUX MIPOU3OHUACT NMOJIHMEPH3ALHMA AKpHIIAMHIA.

ITocyie nmonvuMepu3alMm resfsi, rejleBble CIHABUYY BBIHUMAIOT U3
KaMephl U, IIPpUACPXUBasi pyKaMM, ITIOMEIaloT B Aepxateiu. Ilposeps-
I0T, YTOOKI CTEXIIA INIOTHO COEAUHUIIMCE C JepXaTelisIMH (pHc. 2).

IeneBple TPYOOUKHM (MJIM CTPUIIBI) NOCJE 1-TO HAnpaBJICHUS H30-
3IEKTPOoPOKYCHPOBAHMSA BEIIEPXKMBAIOT B YpaBHOBeIMBaloIeM Oyde-
pe B reyeHUue 30—40 MUH B TuUTa”IieTe NTPU MeUIEHHOM ITOKAYUBAHUHN

Ha nepeMemrMBalonieM ycrpoiictee 119-6410M. Ilpyu 3TOM CTpPMIIEL
JOJDKHBI JIEXATh YeJICBOM CTOPOHOHN BBEPX.

Ilpu Mcnoss30BaHUM TpyOOUYEK AENAIOT K3 NapadpibMa JJOLOUKY.
AKKypaTHO HaKOHEeYHUKOM Ha 20 MM® riepeKiiagbiBaloOT Ha napadpwism
reJIEBYI0 TPYOOUKY M3 ypaBHOBeIIMBaMwIiero 6ydepa. PazpaBHHBAIOT
TPYOOUKY OT «+» K «—» («—» — TeMHBIA KOoHelLl). CKaIbIIeJIEM OTPE3AI0OT
1Mo 1—3 MM ¢ Kaxnioro KoH1a rejist. Ilpu Mcriosib30BaHNHA CTPHITOB ITMH-
LIETOM JOCTAIOT CTPUII 32 «IIEOYHOMY» KOHEell M3 ypaBHOBEIIMBAIOIEro
bydepa.

[HnpuiieM oTOMpaloT BOAY U3 IejICBOro CIHABUYA. YKJIAJbIBAlOT
CO3HABNY FOPU3OHTAIIFHO HA CTOJA H IIEPEHOCAT TPYDOUKY Ha DOJBIIOE

34
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, YTO-

H (CTpUNoOM) 1

reJieBbIM coHABMYEM. C JIeBOTO KOHIIA TPYOOUYKM (CTPUIIA) MEXKIY CTEK-
JIAaMH BCTaABJIAIOT IpebeHKy Ha | JIYHKY UIst JOOABIECHMSA CTaHAAPTHHIX

00pa31oB MOJIEKYISIPHEBIX MACC.

JAHHLIN KPACHTEIE

OH He CBA3LIBACTCS

TIpenapar JOJDKCH BBUIMBATHCS C BHI-

3 MM HaJ reaeM 1 cCBOOOMHO pacTEKATHCA IO €I'0 IMOBEPXHOCTH.

)

2. YcTaHOBJIEHHE CTEKOJ C reieM
HaxoHeyHUK MUIICTKHU He cllenyeT NOOHOCHUTEH

OITYCKAIOT TPYOOUKY Ha rejih. O4eHb BaXHO
uTeNb (6poMdeHOOBRIK cuuit) BHOCAT B 1 %-10 arapo3y ons

IIpMXMMaloT 1LIEJIOYHONM KOHell TPYOOukKM (niim

Puc

VI 2-T0 HarpaBiieHUd MeKTpodopesa B Aepxareie (rpumep)

ac

CaepXy C3HIBHY 3aTHUBaloT 1 %-# arapo3oii, moaxpameHHOM OpoM-

¢$HeHOJIOBEIM CUHHUM.

AXKYpaTHO ITOITIAXXKWBasi IeJIEBYIO TPYOOUKY (MIW CTPUIT) ¥ HAKJITO-

Ipaveganwe. Kp
HaOI00eHUA 3a X0NoM JTekTpodopesa. B ycnosHAX 3NeKTpodopesa

cTexio. Eciu UCITOJIB3YETCS CTPHUIL, TO €TI0 YKIIAABIBAIOT I'CJICM BBCPDX Ha

OOJILILIOE CTEKIIO,
HaBASIOT CBEpXYy TeJIeBOM TPYOKM (WIM CTpUIIa) HECKOJBKO KalleJb

CTPMIIA) K TeJII0, HAKJIOHMB COHABUY BripaBo. IIpu HeobxoauMocTu fo-
ypaBHOBEHIMBAIOIIETO Oydepa 11g 00er4eHus yxjiaaky Ha reib.

OBI HE BO3HHKAIO NY3bIPHKOB BO3AyXa MEXIY TPyOOIKO
MUTPUPYCT B TOM X€ HATIPaBICHUH, YTO M (DpaKLIMOHUPYCMBbie De Ky

BIUIOTHYIO K IIOBEPXHOCTH TeJIst

HUB COHIBHUY BJIEBO
COTEI 2—



K
-

, YeM Y Haubosiee
PMEI 3aJIMBAIOT pa3-

YTCTBHE TEYH.

fIpenBapuTebHO CTaH-
Multi-Cell (puc. 3) saimuBalor 4 nMm? pa3se-

ydepe «id CTaHIApTHRIX 00pa31ioB»

Oydepa nobasissior 4 Mm3

Oxogumo 5 1m? pa3BeeH-

e

2 MM? CMECH CTaHOAPTHHIX 06pa3-
U HCO

pacTBOpa CTaHHapTOB. IperoT 5 MUH
AMETHOTO €€ BEITCKAHMS HE IIPOU30
aJyaJia 3aJIMTh HeOOJIBIIOM CIIOM arapo-
. Ilociie 3TOro ycTaHABIIMBAIOT BEPTH-

. HeobxonuMo ybequThCcs B TOM, 9YTO HIDK-

BepxH1o1o yacTh o

9 (11 6 Teie

HOTO 3JIEKTPOAHOTO Oydepa)

3—5 cM?® arapo3bl. Arapo3a B KOHTaKTe C IIpo-

KJIagKaM¥y ObICTPO 3aCTHIHET U 3

00pa30BaBINYIOCH Ha €€ MECTe JIYHKY
HOLIIEHUM |

3bI ¥ JATH €U 3aCTBITH, a [TIOTOM 3aJIUTh BECH €€ 00LEM.

r

TIPOKJIaAKOH 3aJINBAIOT

T

JlecaTuKpaTHEI 9J1eKTpoaHbIH 6ydhep pa3BOIAT IeMOHU30BaHHOM
BOJAOH B COOT

ITocie 3aCTHIBAHMS arapo3bl, TpebeHKY BHITACKUBAIOT Y BHOCHT B
CobupaoT GopMy M3 rOTOBBIX CeHABMYEH. MeXAy CTEKIOM W

B ssueitky Protean 11 xi
HEHHOTO 3JIEKTPOAHOro 6ydepa

KaJIbHO cOOpaHHBIE (GOPMBI

e

C DeJIKaMH, a CKOPOCTh €0 IPOABIKEHMS 110 I'elio 3aBeaoMO GoJbHIe
HUIl KOHEI{ TeJisi ONyIIeH B 3JICKTPOXHEI

OBICTPO MUTPUpYIOLIEro GerKa.

L{OB OCJIKOB M3BECTHBIX MOJICKY/ISIPHBIX Macc.

JapTHEIC 00pa3libl pa3BoOIAT B O

76 MM?
BEICHHBIM OY(EpOM M IPOBEPAIOT HAa OTC

npu 95 °C Ha BoasIHO OaHe.
netT. JLis Hame XXHOCTH MOXHO CH
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I0T K IUIaHIaM, NOAXII0YEHHBIM K BOIOIPOBOIY WIH K IIUPKYISITOPHO-
MY BOASTHOMY TEPMOCTATY ¢ oxiaxkneHueM. I1pu 3ToM B KaHanax ¢op-
MBI ITUPKYJIMPYET XOJIOAHAS BOJOIIPOBOXHAS BOJA.

Bo u3bexaHne MonchIXaHUs rejis puoop BO BpeMs paboThI 3a-
KPBIBAIOT NPO3PAYHOU KPBIIIKON, KOTOPYIO MHOIOA HalbIBaIOT aHTH-
KOHOeHCAUMOHHOoI. OHa NpeloXpaHIeT reab B CIydyae CYIIeCTBEHHOIo
OXJIAXOCHHUS OT KOHACHCAIIMH Ha €ro IIOBEPXHOCTH BJIAaT4 U3 OKPYXKa-
mero Bo3ayxa. Yrobwl cama KphIIIKa U3HYTPH He 3aioTeBaia 3a CYeT
HCITapsAIoLeucH Bjiar, 0COOEHHO B ciIydyae MX Iieperpesa, 110 iepyuMeT-
PY KpPBIIIKHU (V €€ KpaeB) ¢ BHYTPcHHEN CTOPOHBI IIPOXOOHUT TPYyOKa C
oxyaxnaloniein sonoit. 11apel BIaru KOHASHCHPVIOTCS Ha TPYyOKE, OC-
TABJIAA KPBILIKY ITPO3payHOH.

C noOMOUIbI0 YHHUBEPCANBHOI0o UCTOYHUKA Nuranusg (PowerPacm
Universal WiM anasor) 3arryckaloT IporpaMMy B CIISIVIOLIEM pPEXHME:

» o 20 MA Ha ctexiio — 15—20 MuH;

* o 40 MA Ha cTexJI0 — 110 3 .

PesepByap snexTpodopeTHuecKoil ss4eiKM M3roTOBIIEH M3 IIpO-
3PAYHOrO IUIACTHUKA, YTO ITO3BOJIET CJICHMTH 32 TIPOABIDKEHUEM PPOH-
Ta KpacHureid B mpouecce anexrpodopesa. Ilocne toro, xax ¢ppoHT
Kpacurelis OpoOM@PEHOIOBOTO CHHETO JOCTUIAET KOHIIA IeJIEBOrO CIH-
JIBUYA, 35eKTpodopes ocTaHaBIMBAIOT. BepTUKaAbHOE pacoloXeHUE
CTCKOJ UMEET TO NPEUMYIISCTBO, YTO Iperapar, HaHOCHUMEIA Ha Irelb
CBepXY, IIpM TIOOOM ero oo reMe paBHOMEPHO ITOKPBIBAeT BCIO pabouyIo
[IOBEPXHOCTD I'eJIs.

Ilocrne anexTpodope3a akKypaTHO JOCTAIOT M 3aTeM pa3bMpaloT
opMel. IeH U3 CHHIBUYECH M3BJICKAIOT C ITIOMONIBIO IUTACTUKOBBIX JIO-
NaToK U ITOMEYaloT B IIpaBOM HUKHEM YIJIY ILTACTUKOBBIM HAKOHECYH M~
KoM. Cpa3sy 1mocje 3Toro rexyl GUKCHPYIOT B PUKCHPYIOHIEM PACTBOPE
Y IIOOBEPraloT OKpalIUuBaHUIO OEIKOBBIX MSTECH MO OMHOMN U3 BO3MOX-
HBIX METOOHK.

5.4.3. Okpacka ceneu
Bapuanr 1. Oxpacka reneul cepeOpoM ¢ THOCYIILhaTOM HATPUS.

Duxcamio rejci MpoBoAAT B QUKCHPYIOUIEM paCTBOPE B TEUECHUE
1 9 U7V OCTABIAIOT Ha HOYb. 110 OKOHYaHNM QHUKCAITHY PACTBOP Y asI-
IOT, @ reIM OTMBIBAIOT JIEeMOHHU30BaHHOM BOOM 3 pa3a o 15 MHUH.

Hanee rean o6pabaTeIBaIOT paCTBOPOM IUIA YBEJIMUCHUA TyBCTBH -
TEABHOCTM B TcUeHUE 2 MHUH. 3aTEM OTMEIBAIOT B LEMOHU3OBAHHOM BO-
e — 3 pasza 1o 10 MuH.

OxpaiiMBaHH€e 30H NPOBOISIT IIyTeM BEIMaYUBAHUSI I'eJid B paCTBO-
pe mw1g okpacku B reueHue 10—15 mus. Ilocie okpacku namMmky Kpa-
CUTENS YHAJISIOT: YeJI OTMBIBAIOT NEMOHU30BaHHOHN BofoM — 2—3 pa3sa
1o 30 c.
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ITposiBky rejeil MpoBOAAT 1104 BU3YaJIbHBEIM KOHTPOJIEM PacTBO-
POM Uil TIPOSIBKM O OTYETIMBOTO IOSBICHUS MENKVX NATEH DENKOB
(MuHopoB). IIp® 5TOM He cienyeT nepeacpXuBaTh rejib B paCTBOPE BO
M30exaHue OKPAIIMBAHNSA IIPOMEXKYTKOB Iejisi MeXNy OeJIKOBBIMH ITAT-
HaMU ((POHA).

Peaxk1iyio ocraHaBJIMBAIOT IIyTeM JOOaBIEHUA pacTBOpa IJIA OCTA-
HOBKU. [enu BRIMAUUBAIOT B HEM B T€YCHHUE 15 MMH, TIOCHE PACTBOD
YAQISIOT ¥ OTMBIBAIOT TeJIN JICMOHU30BAaHHOM BOAOM B TEYUEHME 15 MHH.

Bapuanr 2. OKpacka rejicd ¢ UICoJn30BaHMEM CTAHAAPTHEIX pac-
TBOpOB IIpou3BoacTBa «Bio-Rad». IlociemoBaTeIbHOCTH OICpalinid
NPy IaHHOM cIiocobe TIipuBelicHa B Taour. 1.

3.4.4. Yuem pe3yaomamoe

OxpameHHBIE TeJIX CKaHUPYIOT Ha ACHCUTOMeTpe. JleHCUTOrpam-
MBI T'€JICH COXPAHSIIOT B DACKTPOHBHOM BHAE Ha XECTKOM JUCKE KOMIIb-
I0TEpa B CIleaJIbHOM popMaTe IporpaMMHOro odecricyeHUs K IIpHU-
bopy ¢ MoCAeAYIOUIMM HMIIOPTOM B cTaHIapTHLIN mudpoBoit popmMaTt
jpeg uny it (8-0uTHEBIN).

Tabauya 1
OKpamHBaHHe reJieil ¢ NOMOUIbI0 CTAHJAPTHLIX pEAKTHBOB
npom3Boacrea «Bio-Rad»

Bpema
Pukcauysn (pactrop s pukca-
1105878

CeHenOmwnmsauus (pacTBop WS

CeHCHOWIH3aIIUH ITPON3BOJICTBA
«Bio~-Rad»)

3 pasa 1o 10 MuH

Oxpacka (pacTBOp JUI OKpPacKH
Ipou3BoicTBa «Bio-Rad») 30 MuH

{10—30 MuH (nipy BH3yaJIBHOM KOHTpOJIE
IO OTYETJIMBOIO TIOSBJICHHUS MEJIKHX -
TeH OeJKOB (MUHOPORB), NP 3TOM CJIE-
OyeT He IlepelepXaTh I'e¢ib B pacTBope
UISL TIDOSIBKH, 4YTOOBI HECHNBHO OKpa-
CWICSA POoH)

Ocra”HoBka (pacTBop LM OCTa-
OTMBIBKA BOIOH 10 MuH
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5.4.5. Obpabomka danHbix

O6paboTky M30OpaXeHU renel (MeHcHTOrpaMM) IIPOBOASAT B
nporpaMMme PDQuest. Kaxnas Touxa Ha H300paXXeHUH Iejit COOTBET-
CTBYEeT OTHEHBHOMY O€JIKy C XapakTepHoi#l I HEro MOJEKYJISIPHOU
Maccoll 1 M303NIEKTPpUICCKOMN TOUKOH. Bee M300pakeHUs reneyl cpas-
HUBAIOTCSI MEXAY COO0M HAJIOXKEHNEM NeHCUTOIPAMM JIPYT Ha Opyra.

ITo pe3ynrTaTaM HANOXCHUS COCTaBiasgercs ob6IUit MacTep reib

puc. 4), Ha KOTOPBII HAHOCAT IATHA pa3nudHON WHTCHCUBHOCTH CO
BCeX aHAIU3NPYEMBbIX reJie¥, U3 KOTOPbIX 9 InMareH — cTaHaapThl MOJIc-
KYJIApHBIX Macc 6enkoB (T1abdi. 2). ITocne 06paboTKH BHISIBIISIIOT XapakK-
TePHBIE IIATHA, KOTOPEIC ITOSIBJISIOTCSI WK UCIE3aI0T ITPH BO3ICACTBUH
Ha N3ydaeMBI¥ OM0JIOrHYeCKUM 00BEKT HAaHOMATEpHasia 1o CPaBHEHHUIO
C KOHTPOJIEM.
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Tabauya 2
IIpnmep npaMensieMoro nabopa
CTAHAAPTHBIX 00Pa3L0B MOJIEKYIAPHBIX MACC

Mounexynapnas

2

5.4.6. Hoenmugpuxayus beaxoauix namex

Naermuduxaiinio xapaKTe pHBIX IIITCH OEJIKOB IIPOBOMIST C ITIOMO-
I1IBX0 MAacCC-CIIEKTPOMETPHH Ha BpEMS-TIPOJIETHOM MacCC~-CHEKTPOMET-
pe. [1peaBapuTeibHO BLIOpaHHEIC TISITHA BbIPE3aiOT U3 TeJIsd M IIPOBOIIT
TPUTICHHOJIN3.

Hcnoip3yior HecHNMUKOHU3UpoBaHHbIe Tmipobupku mwia IILP
(200 mM?®). Kycoukm resis npaMeTpoM 1,5 MM BbIpe3ai0T B IAMUHAPHOM
wKady (8 mepuaTkax, B IANOYKe, B MAaCKe, Ha 1IpOTEPTOM CIIMPTOM CTO-
Jle) HaKOHEYHMKOM, 00pe3aHHBIM OpurBoii. IlpeasapurenbHo Habupa-
10T B HAKOHEYHUK NEMOHM30BAHHYIO BOIY, YTOOBI MOXHO ObUIO BBITOJIK~
HYTH rejib. MHKyOupyloT B Boge 15 MUH ITpM KOMHATHOM TeMIlepartype,
gTOOBI YAINTE PUKCHUPYIOIH pacTBOp. CyllepHaTAHT CIUBAIOT.

HobasisroT B npodupky ¢ rejneM mo 50—100 Mm® aneroHuTpuna.
VHKyOupyror npu KoMHaTHOH TeMmepaType 20 MUH. ALIETOHUTPWII
YOISIOT, CJIEHS, YTOOBI KYCOUKM I'eJis OCTaBAIHCh Ha JHE IIPOOUPK.

Ha 15 muH.
B npobupky ¢ 1 Mr IHoPUIM3HPOBAHHOTO CBHHOTO TPHIICHHA HA
nbay pooasnsmor 1 em? IMM HCL. Pasgensior Ha anuksoTsi o 20 Mm3
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(xpanuTs nipu —20 °C). K aymmksote nobasysmor 100 MM 1 MM HCIL
(Xpauuts npu —20 "C B teyenne Mecsima). K 100 Mmm? nmobapnsior
900 mmM® 40 MM ruzgpokap6oHaTa aMMOHMS B 9 %-M alleTOHWUTpIUIE
(xpaunrcsa npu —20 “C B TeyeHUE Mecsaua). 3aracHOM pacTBOpP TPHIICH-
Ha MOXHO 3aMOPaxXHMBaTh U pa3sMOpaXHBaThk 3 pasa.

[lepeHocaTt npobupxu B TaMuHapHb mxad. K KaKnoMy KycodKy
rens nobasnsior S—10 MM? pabouero pacTBopa TPUIICHHA B 3aBUCHMO-
CTH OT pa3Mepa Kycouka. I1poOupkuy cpasy 3akpsIBaIoT H IIOMENIa1oT HA
JIEX.

IIpobupxu uHKyoMpyIoT Ha sy wau nipu 4 °C or 45 MuH o 1 1
JUIS TOTO, 4YTOOBI TPUIICHH BOLIE/ B Iellb.

JU1st mpoBeeHUs peakiMM pacInerUicHUs IIpOOHPKH ITePEHOCST B
TEPMOCTAT W UBKYOUPYIOT B TeueHue 30 MuH nipu 50 °C vinm 16—18 4
nopu 37 °C.

Jist 3KcTpakiiuy MenTUHOB B KaXAYI0 NMPOOHPKY J0OaBNAIOT MO
20 MM cBexenipuroToByieHHOro 0,5 %-ro (06/00) pactsopa TAY B BO-
ne. UHKyOMpyroT Npd KOMHATHOH TeMIeparype Ha yCTpPOHCTBe Iepe-
MemuBaonieM [19-6410M 30—40 mMuH, 3ateM 3KCTPaKT OTOMPAIOT B
YUCTHIC HOAIIMCAHHbBIE IIPOOHMPKM K HATIPABJISIIOT HAa UCCIEJOBAHME Me-
TOXOM MaccC-CIIEKTPOMETPHH.

5.4.7. Memoduxa pabombt na macc-cnekmpomempe MALDI

IIocne Tpuncunonusa 0,2—1,0 MM? pacTBOpa ob6paslia CMeUINBa-
I0T C TAKAM X€ KOJWYECTBOM pacTBopa 2,5-TUIruIpoKCHOeH30HHOMN
kucyoTel (20 MT/cM?), copepxaintero 20 %-it aneronurpmn u 0,1 %-10
TV, nonydeHHYI0 CMECH BRICYINIMBAIOT Ha BO3AYXE, NOMElass Ha MU -
mess AnchorChip™ (ywrn ananormunyo). (Ilpumeganme: AnchorChip
— 310 MUIIeHX MAL DI, conepxamue rugpoUIbHbIe IIATHA LI 00~
pa31ioB TOYHO 3agaHHoro auaMeTtpa (400 wmm 600 MKM) B cTpOTO OIIpe-
IeleHHBIX MO3KWINAX, OKpYXeHHbIe THAPodoOHRIM MOKpEITHEM. Takoe
YCTPOMCTBO MUILEHEH NMO3BOJSIET TOTOBUTH 00pa3lbl HA MaAJIECHBEKUX,
TOYHO OIIpele/ICHHBIX IUTOHNALAX N3 0YeHb MaJIeHbKUX 00OBEMOB.

MALDI-TOF PMF cnexTpsl noJiyyaayv B MOJTHOCTHIO aBTOMAaTH -
3POBAHHOM pPEXHUME Ha MacC-CIIeKTPOMETPE.

PexoMeRyeMble TEXHHMYECKHME XAPAKTEPUCTUKH MaCC-CIICKTPO-
MeTpa (Ha ipuMepe Microflex MALDI TOF):

— JIa3ep: a30THHIU JlazepHbIA KapTpux MNL106, 337 aMm;

— MUHHAMAJIBHOE KOJI-BO BBICTPEJIOB: 6 X 107 BBICTpEJIOB;

— Ja3epHas 4acToTa IIOBTOPCHHUA: NepeMeHHas oT 1 go 60 T'iy;

— JIa3epHas 3Heprus B UMITyJIbce: > 80 Mx/Ix / umrt;

— Xapaxrepuctuxu JmHeiHoro TOF:

» ycKOpeHHe HOHOB: fo +20 / —20 xB;

« 3¢pdexTUBHBIM Kypce oseTa; 105 cM;

+ paspenieHde nentumos: > 2 000 wis 6ombesuna (m /z 1 619,8);
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« pa3spenieHue 6enka: > 450 g 6enka c m /z 44613;
- paspellicHUs B IIIMPOKOM AWANa30oHe Macc, OJHOBPEMEHHO H3-
MepeHHbIC ¢ TeXHUKOU PAN ™:

400 i mHeysmHa (m/z S 734);
600 mus muormobuaa M2 + (m/z 8 476);
700 mst uuroxpoma C (m/z 12 361);

800 mna MmuoriobuHa (m/z 16 952);

- yyBcTBUTENbHOCTE: IIpU 500 mazepHbIX BRICTpenax J00 dMons
BCA (m/z 66 000) npu coorHoImeHUH curHan/¢goH He MeHee 30 : 1;

* MaccoOBasl TOYHOCTH (OejikoBast cMecCh). He bonee 200 mpoMuiuie
C BHeIlIHEH XaimbpoBKo#; He oosnee 150 mpoMuwUie ¢ BHYTPEHHEN Ka-
TNOPOBKOH,

- MALDI nuanazon Macc: go 300 000 m/z;

— XapaKTepuCTHKM oTpaxarejabHoro TOF:

» 3¢ PpexTrBHBIN Kypc 11oJieTa: 196 cM;

» pa3penieHue: > 15 000 g comaroctatHa 28 (m/z 3 147,47) ;

* pa3spelIeHusi B IIMPOKOM Yana3oHe Macc, OMHOBPEMEHHO M3~
MepeHHBIE C TeXHUKOoM PAN ™:

10 000 pys comaroctaTtiHa (m/z 3 147) ;
12 000 g AKTT 18-39 (m/z 2 465) ;
10 000 o AKTT 1-17 (m/z 2 093) ;

9 000 ot BomOe3nH (m/z 1 619) ;

6 000 gns aurmotreHsuHa II (m/z 1 046) ;

* YyBCTBUTEJbHOCTD: 1 dMone [I'nyl]-dubpubnornentusa B (m/z
1 570,7) npu coorHomeHUy curuan/¢poH He MeHee 10 : 1;

* MaccoBas TOYHOCTb (nenTuaHoU cMecH): < 75 9acTed Ha MHUJUTH-
OH ¢ BHeInHeH Kaaubposkoi; < 15 yacTe#l Ha MWUINOH ¢ BHYTPEHHEN
KaJIMOPOBKOM;

- FAST / PSD-Meton: moHHBIN quana3oH JUig BEIOOpa IIpenuiecT-
BEHHMKA HOHOB UMeeT pa3penieHue > 100;

— MS / MS: ToyHOCTS ollpeaeJIcHNsT MacChl HOHOB (PParMcHTOB
aHruoreus3uHa Il cocrasisier He Gonee 1 0.4 M ;

— MS / MS y4yBCTBUTEIBHOCTH: 1 IIMOJIB aHTMOTCH3HHA (mM/Z
1 046,54).

NaenTHHUKalnio 6€J1KOB BRITIOAHSIOT ¢ IIOMOIIBLIO ITPOTPAMMHO-
ro obecrieueunss MASCOT (www.matrixscience.com). IlonyuyeHHEIE
CIIEKTPBI aHaNU3NpyeMbIX OesikoB cpapHUBaIOT ¢ NCBI 6a30i1 naHHbIX
(www.ncbi.nlm.nih.gov). KputepueM mis MOcHTHDHUKALIUYA SABJISIETCS
CKOp COBTIaJicHHs OEJIKOBOIO Macc-crieKrpa He MeHee 80 %.

>

vV IV IV IV

>
p
>

vV IV IV IVIV
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Ipunoxncenue 1

0603Ha9eHNA U COKPANMEHHA

aKpAJIaMUJL

NN-6uc-MeTHneH~-akpHIaMUL

OBIYMIT CHIBOPOTOYHEIM aJIbOYyMUH
nonenuincynbdar HaTpus

TUTHOTPEHTON

HU303JICKTPUYECCKAs TOYKA

00OpOTEl B MUHYTY

NMOJTHAKPWIAMHIHEBIN Ielib
ITOBEPXHOCTHO~AKTHBHOE BEIIECTBO
nepcyibdaT aMMOHMSI
TPUC-TUAPOKCHUMETHIAMHHOMETAaH
TpHUPTOPYKCYCHASI KMCIIOTA

KOHIIEHTpPAT pacTBoOpa IJIs IouasicHus poHa
3-[(3-x0maMUIONIPOITI ) IUMETUIAMMOHHO ] -
~1~TIponaHcyabPoOHAT

KOHIIeHTpaT obpadarsiBaromero oydpepa
KOHIEHTPAT NPOSBIAIOIIErO pearcHra
JIa3epHast NeCopOLUsI-NOHNU3AIINA HA MaTpHIIE
OTHOIIIEHHE MACCHI K 3apsany
OKTHWI(HESHOKCHTIOIMITOKCUITAHON
KOHIIEHTpAT CeHCHOWIN3NPYIOHIETO pacTBOpa
KOHILIEHTpAT cepeOpsIHOIo peareHTa
N,N,N,N-terpaMmeTHISTUIeHINAMUH
BpeMsI-IIPOJIETHHIA Macc-aHaJIn3aTop
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