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1.2. THTHEHA, TOKCHKOJIOTHA, CAHUTAPUSA

Onpenesienre NPHOPHUTETHRIX BUA0B HAHOMATEPHAJIOB
B 00BbeKTax OKpyxKaloLleil cpelibl, THILIEBbIX MPOAYKTAX H
JKHBBIX OPraHu3IMax

MeToanyeckHe peKoOMeHIANMHH
MP 1.2.2641—10

1. O6nracTL npuMeHeHHUs

1.1. HacTosimMe MeToauyeckue PEKOMEHAALMH OMNPEIESIOT METOABI
MCCIIEA0BAHUSA CONEPXKAHHS HAHOYACTHIl H HAHOMATEPHAJIOB HCKYCCTBEHHOIO
NPOUCXOXKIEHUS B HEKOTOPHIX BHAAX MHIIEBBIX NPOXYKTOB H KOMIIOHEHTaX
6HOTBI.

1.2. Hactosiue METOIHYECKHE PEKOMEHIALHH PUMEHSIOTCS B LENSX
NPHHATHA PEILEHHH MO OLIEHKE PHCKOB, CBA3aHHbIX C MPOLIECCAMH TIPOU3BOA-
cTBa ¥ 060POTa HAHOMATEPHAJIOB.

1.3. MeTozuueckHe pekoMeHAaLMH pa3paboTaHbl ¢ Leblo obecrneveHns
€MHCTBA M3MEPEHHUA NpPU aHATH3e HAHOMATEPHANOB WCKYCCTBEHHOIO Mpo-
HCXOXKIEHHA Ha BCEX CTAMAX MX KU3HEHHOTO LIMKIA.

1.4. Metoauueckue peKOMEHIALMH NpeAHa3HaYeHb! JUIA CNELMATHCTOB
opranos ®eznepanbHoi cryx6el N0 Haa30py B cepe 3aLUThI PaB NOTPeGH-
Tened u 6aaronomyyms 4eaoBeKa, HayYHO-HCCIEAOBATENLCKHX OpraHH3aLuii
THTHEHHYECKOTO NPOQHAS H MEAHIMHCKMX Y4eOHBIX 3aBelCHMif, a Takxe
MHBIX OPraHM3aUMiA U YupeXIeHHH, 3aHMMAIOLINXCS BOMpPOCaMM Ompenene-
HHA IPHOPUTETHBIX HAHOYACTHL H HAHOMATEPHANIOB.

I1. Beenenue

Hcnons3oBaHue HaHOTEXHOJIOTHH H HAHOMATEPHANIOB ABMAETCA OQHMM
M3 CaMbiX NEPCTNIEKTHBHRIX HanpasieHui HaykH H TexHukH B XXI Beke. Oco-
GEHHOCTH NMOBEAEHHMs BEILECTBAa B BHAE HAHOYACTHL, CBOHCTBa KOTODPHIX BO
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MHOTOM ONpPeAEesIOTCA 3aKOHAMM KBAHTOBOH (U3MKH, OTKpHIBAIOT IIHPOKHE
MEPCHEKTHBbL! B 1IC/NIEHANPABIEHHOM I[ONYYeHHH MAaTepHAIOB C HOBRIMH
CBOWCTBAMH, TAKHMH KaK YHHK&IBHa# MEXaHH4Yeckas MPOYHOCTb, OCOObIE
CTEKTPaJbHbIE, JIEKTPHYECKHE, MArHMTHBIE, XHMHUYECKHe, GHomornueckne
XapaKTepUCTHKH.

B Gauxaitmieii nepcriekTHBE CielyeT OXHAATH PE3KOro YBEIHUCHHUS
06bEMOB NPOH3BOACTBA BO BCEM MHpE DPilia NIPHOPUTETHBIX HAHOMATEpHa-
JI0B, B YaCTHOCTH TaKHX, KaK HAaHOYaCTHIIbI OKCHIOB KPEMHHSA, THTaHA, [MH-
Ka, Xene3a, Lepus, aMOMUHHA, META/UTHMECKNE HAHOYACTHIBI XKejle3a, MEAH,
kobanbra, HuKens, aMOMHHHA, cepebpa, 3010Ta, yriaepoAHbie HaHOTPYOKH,
¢ynnepeHsl, HAaHOYACTHIIBI GHONONIMMEPOB M PEKOMOHHAHTHBIX BHPYCOB. JTO
€ HeM30EXHOCTBIO MPHBEAET K MOCTYIUICHUIO 3HAYHTENTBHBIX KOJMYECTB Ha-
HOMAaTepHaJIOB B OKPYXAIOLIYH CPERy, HX HAKOILUIEHHIO B KOMIIOHEHTax GHo-
TBI H aGHOTHYECKHX Cpeax ¢ Mocjaeayroteii nepeaayeit 4enoBexy.

310 nenaer HeoOX0AMMON pa3paboTKy rocy1apcTBEHHOH CHCTEMbI KOH-
TPO/A ¥ Han30pa 3a NPOU3BOJCTBOM HAHOTEXHONOTHYECKOH NMPOAYKLHH, CO-
CTaBHOH 4YacTbiO KOTOPOH HB/IAETCSA MOHMTOPMHI HAJIMYHA NPUOPHUTETHBIX
BMI0B HAHOMATEpPUaIOB B 0ObEKTaX OKpYXaloweii cpesbl, KOMIOHEHTax GHo-
Thl, CENILCKOXO3AHCTBEHHBIX PACTEHHSX H JKHBOTHBIX, TIMILEBHIX MPOAYKTaX.

Hacrosiue MeToaMuecKkre peKOMEHIalMH pa3paboTaHsl B pamKax pea-
ausauun enepansHoil uenesoil nporpammsl «Paseutue HHGPACTPYKTYpEI
HaHOMHAYCTpUH B Poccuiickoii ®enepaunu na 2008—2010 rr.» B uensx yc-
TaHOBJIEHHA €AHHOT0, HAyYHO 0GOCHOBAHHOIO MOAX0AA K BHIABICHHIO ¥ KO-
JIMYECTBEHHOMY OMNpeACicHHI0 HauboJsiee BaXKHEIX BUAOB HAHOMAaTEPHAJIOB B
NPUPOIHBIX GHONOrH4ecKHX H abHOTHYECKMX O0BEKTaX, BKIII0OYAs HEKOTOphIE
BHIbI UILEBBIX MPOAYKTOB.

I11. O6uime NoaoKEHHNA

3.1.IlpoBeneHne HCCNENOBAHUI MO BHIABAEHHIO H KOJHUCCTBEHHOMY
ONpENE/NEHHI0 HAHOMATEpMATIOB ONpEAENAIOTCA NpaBAIaMH  HaJUleKallei
nabopaTopHOM NPaKTHKH.

3.2. TpeboBaHHA K CTARHAAPTHAIM HAHOMAaTEpHAIaM.

3.2.1. Ina BepubdukauMu, CTaHIAPTH3ALUUM W KATHOPOBKH METOHOB,
NPHMEHAEMBIX NPH ONpPEAC/ICHHH HaHOMAaTepHalloB, HCHIOAL3YIOTCA CTaH-
IapTHele 06pa3iibl HAHOMATEPHAIOB (CTAHAAPTHI).

3.2.2. Kaxzpli cTaHaapT HaHOMaTepHaa Jo/KeH GbiTh OXapakTepH3o-
BaH Ha COOTBETCTBHE IOCYJapCTBEHHOMY 3TAIOHHOMY 00pa3ily no mokasare-
JIIM XMMHYECKOT0 cOCTaBa (BKIIOYas HAIHYHE NMpHMeceit), pa3mepy B dopMme
4acTHU, YACIHOH IIOWAAH MOBEPXHOCTH, THITy KPHCTA/LIHYECKOH CTPYKTY-
phl. YKa3aHHble XapaKTePHCTHKH ONPEACHIIOTCA C HCMONB30BAHHEM METOAOB
Macc-CleKTPOMETPHH C HHAYKTHBHO CBA3AHHOH MiIa3sMoil, TPAaHCMHCCHOHHOIM
3NEKTPOHHOH MMKPOCKOITHH, OTPENEICHHA H30TepM ancopOuMM HHEPTHBIX
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rasos, peHIreHo(}a3oBoro (peHTreHoAndpakUMOHHOro) aHanusa. B cmyuae
CTaHJapTHBIX 00pa3uos (yIepeHOB NPH MPOBEPKE COOTBETCTBHA HCMONb3Y-
eTcs Meto obpawénHodazosoit BOXKX.

3.2.3. Kaxnpifi craHaapTHelit o6pasel] HaHOMaTepHana JOMKEH OBITh
cHabxéH «[lacropToM 6e30macHOCTH HAHOMATEPHANIOBY», KOTOPBIA COCTAaBIIS-
etcs B cootBercTBUM ¢ [OCT 30333—95 «Ilacnopr Ge3onacHOCTH BelecTBa
(marepnana)».

3.2.4. CranpaprHsle 06pa3iibl HAHOMaTEPHAJIOB KOJDKHBI HMETh YITaKOB-
KY JUISl 3aLLMThI [IPH TPAHCTIOPTHPOBKE OT 3arpS3HEHHs UITH [IOPYH.

3.2.5. XpaHeHHne cTaHIapTHBIX 00pa3LOB HAHOMATEPHAOB OCYLIECTB-
AISeTCs OTAENBHO OT OCTaJIBHBIX MPHMEHAEMBIX BEIIECTB C COOMIOAEHHEM
YCNOBMH XpaHEHUsi, YKa3aHHBIX B macnopre Ge30nacHOCTH, Ha MPOTHKEHHH
BCEro CPOKa roAHOCTH 06pastia.

3.2.6. XpaneHue ¥ UCNONb30BAHUE CTAHAAPTHBIX 0OPa3LOB HaHOMaTe-
pMANIOB OCYILECTBAACTCS B COOTBETCTBHH C YTBEPKICHHBIM MPOTOKOIOM HC-
CJICAOBaHHUA.

3.3. TpeGoBaHus k HCTONB3yeMOMY 000PY1OBaHHIO.

3.3.1. Opranusauny, nNPOBOAALIME ONpe/eJE€HHE HaHOMAaTepHaloB
JOIDKHBI ObITh OCHALUECHH HEOOXOOWUMBIM 00OpYZXOBaHWEM, IPOLIEAUIMM
METPOJIOTHYECKHIi KOHTPO/Ib B yCTAHOBIIEHHOM TIOPAKE.

3.3.2. Dkcrutyarauus o6opylnoBaHHs NPOBOAMTCA B COOTBETCTBHH C
TEXHUYECKUM [acTOPTOM M MHCTPYKUMEH MO NpuMeHeHHio. Pesynbrarhl
NpoBeACHNA KalHOPOBKH H TEKYILEro peMOHTa 060pyI0BaHUS PUKCHPYIOTCS
8 CMENMATbHOM XypHale, JOCTYITHOM B J1000€ BpEeMs COTPYAHMKaM, 3KC-
NyaTHpYIOIMM 000pyI0BaHHe MM 0OeCNEeUHBAIOIMM ero o6y KHBaHUE.

3.4. [InanupoBanne H NPOBERECHHE HCCIIEAOBAHHIA.

3.4.1. OnpeneieHHe HAHOMATEPHAIOB NIPOBOLUTCA MO YTBEPKIACHHOMY
nnaHy ¢ BEICHHEM MPOTOKOJIA U COCTABJIEHHEM OTYETA, B KOTOPBIH 3aHOCATCA
BCE PE3YNBTAThl HCCIIEAOBaHMIA.

3.4.2. PesynbTaThl onpenesicHus HaHOMATEPHAJIOB 3aHOCATCA B NPOTO-
KOI, B KOTOPOM OTpaKeHbI Liej¥ paGoThl U METO/BI, HCNOJIb3YEMBIE UL A0C-
THKeHHs 3THX ueiei. [TpoTokon uccneaoBaHus yTBEpKIAeTCs PYyKOBOAHTE-
NleM OpraHM3aliiH, NPOBOASAINEH MCCIEA0BAHHA, H BIJIIOYAET: LENb U 3aaYH
MCCIIEAOBaHHA, HMEIOLIHEC cBeleHus o0 ompelenseMOM HaHOMatepHale
(pu3nyeckue, xumH4ecKHe, GHONOrHIECKHE, TOKCUKOJIOTHYECKHE CBOICTBA),
HCIONB3YEMBIE CTAHAAPTHBIE 00pas3ibl, CXeMy HCCieI0BaHHus U e 060cHOBa-
Hue, MeTolbl oTOopa Npob NPHPOAHBIX OGBEKTOB, METOABI HCCIEIOBAaHHA,
pe3y/nbTaThl MCCNIE/IOBaHHI, METPOJIOTHYECKYIO XapaKTEPHCTHKY aHanu3a,
CTaTHCTHYECKY10 06paboTKy pe3ynbTaToB HCCNENOBAHHS, 3aAKITIOYEHHE.

BHOCHMBIE B IPOTOKOJI HCCIIEKOBAHHA H3IMEHEHHA, a TAKKE OTIIOHEHHS
OT MpoToKOJa (He3annaHUPOBAHHEIE COOBITHA, HENpenABHAEHHBIE 06CTOA-
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TENBCTBA H T. [1.) 3aNHCHIBAIOTCA M MOANHCHIBAIOTCA UCIIOIHHTENEM, JAaTHPY-
I0TCA B IPWJIOXKEHHH C YKa3aHHEM MPHUYHH U YTBEP:KNAIOTCA PYKOBOJANTEIEM
HCCIIeJOBAHUA.

3.5. TpeGoBanus k 0GOpMIECHHIO OTYETA.

3.5.1. Tlo OkOHYaHUM NPOBENACHHBIX OMPEACNCHHH 0QOPMIIAETCS OTYeT,
B KOTOPOM TIPEACTaB/IAIOTCA: HA3BAHHE; aJipec OpraHU3aIMH; JaTh HaYana U
3aBEpILECHHA WCCIIEJOBAHMIA; 11eb U 3aJa4i HCCIEAOBAHMSA; XapaKTEPHCTUKa
ONpenensieMoro HaHoMaTepHalla; NepeveHb MCCICAOBAHHBIX 00pasuoB H
NPUMEHAEMBIX CTaHAApPTOB; CXEMa MPOBEACHHS HCCICAOBAHHMSA; OMHCAHUE
METOJOB CTATUCTHYECKOH 0OpabOTKH Pe3y/bTaToB; pe3yJIbTaThl HCCIIEAOBa-
HHUA, TpeJCTaBleHHbIe B BHAe 06061aiommx Tabnul, pucyHKOB C COOTBETCT-
ByIOlIel CTaTUCTHYECKOH 06paboTKOR M KOMMEHTapNEB K HHM; 3aK/TIOHEHHUE.

3.5.2. Oryer o pe3yarTaTax NPOBEAEHHOIO HCCICAOBaHHA COCTABISAETCA
OTBETCTBEHHBIM HCIIOTHUTENIEM, YTBEPXKIAeTCA DYKOBOAHTENEM OpraHH3a-
LMK H CKPEIUIAETCA NMeYaThio OpraHH3aLiH.

3.6. Cucrema obecneqcHHs KauecTBa HCCIEAO0BAHHH.

3.6.1. KouTpoas 3a Ka4eCTBOM [IPOBEACHHA MCCIECIOBaHUI BKIIIOYAeT B
cebs odbopMiieHHe mepeuHs HCCIIeOBaHHMi, NPOBOAMMBIX B OPraHH3aLHH, C
yKa3aHHEM Ul KaXIOro MCCIEAOBAHMS PYKOBOAMTENS M 3aKa3yuKa, Ha3Ba-
HHA OnmpeAenseMoro HaHOMaTepHasa, JAaThl HaYala H COCTOAHHA KaXIOTo
UCCNIENOBAHMSA HA TEKYLIHH MOMEHT BPEMEHH, OLIEHKY NPOTOKOJOB M METO-
JIOB HCCIENOBaHHA Ha COOTBETCTBHE NpaBWiaM 1aGoOpaTopHOi NpakTHKH,
MOHHTOPHHI' TEKYIIMX HCCIECAOBAHHMMH, OTYET O MPOBEAEHHKIX NpPOBEPKaX W
PEKOMEHIALMH T10 YCTPaHCHHMIO HEAOCTATKOB.

3.6.2. Ing ocyLiecTBICHHs KOHTPOJIA KAYeCTBa PYKOBOACTBO OpPraHH3a-
HUYMH Ha3HayYacT, B COOTBETCTBMM C NMpaBWIAMH HaiexkalleH TabopatopHoi
TIPAKTHKH, OTBETCTBEHHBIX JIMI] 33 MOHHTOPHHTI MCC/ICIOBAHAS U3 YHCIA CO-
TPYAHHKOB, HE Y4aCTBYIOIIHX B HCCICAOBAHHH.

3.7. CranaapTHble ONepalMOHHBIE IIPOLEAYPHI.

3.7.1. CrannapTHele onepalMOHHBIE NpouUeAypsl paspabarbiBaloTcs Ha
BCE MPOM3BOACTBEHHbIE ONEpALMK, BKITIOYAA: NOCTYILIEHHE, HACHTH(UKaLIMIO,
MapKMpOBKY, 0T60p 00pa3iioB, 06paGoTky mpob, HCIIONB3OBaHKUE U XpaHEHHE
ucciaeayeMeix npob, XxpaHeHue M aTTeCTaUMIo CTaHAapTOB; 00C/y)XHBaHHE H
KaTHOPOBKY M3MEPHTENbHBIX NPHOOPOB M 060pYI0BaHHsA; HPHTOTOBIEHUE pe-
aKTHBOB, BEJCHHE 3anuced, OTYETOB M MX XpaHEHHE; OGCIyXuBaHHE MOMe-
meHu#H; o6e3BpexxHBaHie WIM YTHIIN3aLUMs HAHOMATEPHAJIOB ¥ ColepKaulnX
ux 0o6pa3uoB (eciu 310 HeoOGX0ANMO); OCYLIECTBIICHHE MPOrpaMMEI No oGec-
NEYEHNIO KavecTBa.

3.7.2. CobnroneHue CTaHAAPTHBIX OMEPALHOHHBIX TMPOLEAYP OCYILECTB-
nseTca B LenAX obecnedeHns KauecTBa, NOCTOBEPHOCTH H BOCTIPOH3BOAMMO-
CTH Pe3y/NbTaTOB HCCAEXOBAHHSA.
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3.7.3. OTK/IOHEHHS OT CTAHAAPTHBIX ONEPALHOHHBIX MPOLEAYD MOKHBI
ObITH JOKYMEHTAIBHO OOPMIEHBI H YTBEPIKAEHBI PYKOBOAUTENEM HCCIENO0-
BaHHSL.

3.7.4. Opranu3auus, NpOBOAALIAA HACTOSIIHE HMCCIEAOBaHHA, NOJKHA
HMeTh YTBEPXACHHBIA MOPAIOK NMpHEMa U ydeTa NOCTYIUIEHHA aHaIH3Upye-
MBIX Npo6 M CTaHAAPTOB HAHOMATEPHANOB; MPOBOAUTH yUYET aHANH3HPYEMBIX
npo6 U CTaHIAPTOB HAHOMATEPHAIIOB MPH MTOCTYIUICHUH, PaCXOROBAHHH, BO3-
BpaTe 3aKa3yMKy HJIH UX YTHIM3alUHH; NPHHMMATH MEPH Mo obecrneyeHHIo
uaeHTHOHKALMA HCCiIeAyeMbIX 00pa3LoB (Ha3BaHue, XUMUYecKas GopMyia-
[PH HATAYKH) 1 UX CTaGHIBHOCTH Ha NPOTXEHUH BCETo UccaenoBanus. Jnsa
00pa3ioB HAHOMATEPHANOB HA JTHKETKE AOMOJHHUTEIbHO NOJDKHBI YKa3bl-
BaTbCsi CTENEHb AUCIIEPCHOCTH, pa3Mep, GopMa 4acTHLl, NP1 HEOOXOIUMOCTH
— yaenbHas TIOIIALb MOBEPXHOCTH M KPHCTAJUIMUECKas CTPYKTYpa.

3.8. Mephb! KOHOHIECHIMATBHOCTH.

3.8.1. CoTpyAHHKH, NPUHHMAIOLIHE YHaCTHE B MMPOBCACHHH MCCIEI0Ba-
Huit, 06s13aHE! CO0M0AATH KOH(DHAEHIMANLHOCT B OTHOLICHHH JIIOOBIX JaH-
HBIX, MOJY4EHHBIX B XOJ€ HCCIIEIOBAHNS, B COOTBETCTBHH C 3aKOHOIATENIBCT-
BoM Poccuiickoit Penepaunu.

3.8.2. Opranu3auns, MpoBOJSLIAA HCCIIEJOBAHNA, JODKHA 06€CTIEUHTh
KOH(UACHUMAIBHOCTL Pe3y/IbTaTOB MCCIIC0OBAHUIA B pamMKax MPUHATBHIX €10
0053aTeILCTB M B COOTBETCTBHH C 3aKOHOAATENsCTBOM Poccuiickoit denepauun.

1V. IlepeyeHb ¥ KPaTKas XapaKTePHCTHKA
NPHOPHTETHLIX BUAOB HAHOMATEPHAJIOB

Hexons M3 cUTyaluu ¢ OpOH3BOACTBOM M MCNOJIb30BAHHEM HAHOUYACTHIL
1 HAHOMATEPHAJIOB, a TAKKe MMEIOLMXCH CBEAEHHH O (aKTOpax pHcka, CBi-
3aHHLIX C HAHOYACTHLAMH, NIPH BBHIOOPE NMPHOPUTETHHIX BUAOB HAHOMAaTepHa-
NI0B [0 COJEPKAHUIO B NPHPOIHBIX OHONOTUYECKHX U aDHOTHYECKMX 00BEK-
TaX W MMUIUEBbIX MPOLYKTaX CJICAYET DPYKOBOACTBOBATECH CIICAYIOIIMMH
NPHHUMTIAMU:

o B Habope aHaIM3MPyEeMBbIX HAHOYACTHI] JOKHBI TIPHCYTCTBOBAaTb
PEACTABMTENH OCHOBHBIX IPYHIL;

® aHANM3MPYEMbIE HAHOYACTHLbLI NIPOU3BOASTCS MM B Oinxaiiliee Bpe-
Ms 6yIyT npou3BOAMTLCS B 6osbIIMX 006bEMaX;

® HAHOYACTHLIBI MOTYT OKa3bIBaTh BO3AEHCTBHE HA OPraHH3M;

® HAHOYACTHLb! JOJKHBI GBITh (CTaHAAPTHBIMMY, T. €. XOPOILO OXapaK-
TepU30BaHHBIMM M OJTHOPOHBIMM I10 pa3Mepy, cocTaBy H (opme.

CrangapTHbie 06pa3ipl HAHOMATEPHAIOB KIAaCCHHIHMPYIOTCA B COOT-
BETCTBHU C MX XHMHUYECKUM COCTaBOM. 3a OCHOBY NPHHATA KIacCHPHKaLHA,
HCTIONIb3yeMas B MEXAYHAPOAHOM PEECTPe HAHOYACTHII U HAHOMATEPHAIOB:

o MeTaTHYecKHe HaHoyacTHlb (Au, Ag, Pt, Pd, Ru, Ni, Cu u apyrue);
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® HaHOYACTHIUB! OKCHIOB METaLI0B H HeMetawioB (Si0,, AlOs;, TiO,,
Sn0;, ZnO, Mo0s, V,0s, PbO, Fe,0;, NiO u apyrue);

o nonynposoaHuxoBbie HaHodacTuusl (CdS, CdSe, PbS, PbTe, GaN,
GaAs, InN u apyrue);

© yrieponHbie HanouacTHibI (Gynnepersl Ceo, YriiepoaHble HAHOTPYOKM
H HEKOTOpLIE ApYyTHe);

© HAHOYaCTHIBl OPraHUYECKH MOXMU(HLMPOBAHHBIX CIOMCTHIX CHIIHKa-
TOB H &JIIOMOCH/IMKATOB {HAHOTIMHBI Pa3/IHYHOIO COCTABa);

® HAHOYACTHIIBl U3 OPraHUYECKHX PA3BETBICHHBIX MOJMMEPOB (IEHA-
PHMEpBI pa3IN4yHOro COCTaBa).

Jlanee npuBeleHB! KpaTKHE XapaKTEPHCTHKM HEKOTOPBIX BMIOB MpO-
MBIIUICHHO BBITyCKAEMBIX HAHOMATEPHANOB, U1 KOTOPhIX XapaKTEPHEI HaH-
Gonbiune 06BEMBI NPOH3BOACTBA M, CIECAORATENbHO, HauGONbIIAs BEPOSAT-
HOCTB BBIABIIEHHS B COCTaBe OOBEKTOB NPHPOAHOIH CpeabI.

4.1. @ynnepeHsl — HAHOYACTHUBI, 06pa3oBaHHBIE ONPENENEHHBIM
(0661410 60 Mk 70) YHCIOM AaTOMOB YIJIEPONa, OPraHU3OBaHHBIX B cepue-
ckuif kapkac. Qy/iepeHH MOXKHO PaCCMaTPMBATh KaK OTAEIBHYIO JLIOTPO-
nHyecKylo GopMy Yriepoaa, He TOKIECTBEHHYIO XBYM paHEe M3BECTHBIM -
anma3sy M rpa¢uty. ®opma BeIycka QYUIEPEHOB: MIOPOIIKH HIM PACTBOPHI B
OpPraHH4eCKHX PacTBOPHTEIAX, a TAlOKe HAHOIUIEHKH (TONMMHHON a0 20 HM),
B 3Ty rpynmy BXoOAT H XHMHYECKHM MOAHQHUHpOBaHHBIE bYySUIEPEHbI: THA-
POKCH/IMPOBAHHBIC, T&TOI€HHPOBAHHBIEC, CBA3AHHbLIC C AMHHOKHCIJIOTAMHM H
metawiamd. Hemonuguuuposanubie GbynnepeHbl MPaKTHYECKH HEPACTBOPH-
MbI B BOJIE M NOJAPHBIX PaCTBOPHTE/LIX, a TAaKKe B ATH(aTHIECKHX YIIEBO-
JAOpOJaX M XHpaX; YMEPEHHO PacTBOPHMBI B APOMATHYECKHX YTNIEBOXOPOAAX
(Tomyon, kcunon, xsiop6eHson). BoamoxHo nogyuenne KOIOMAHBIX (MHLIEN-
JISIPHBIX) BOAHBIX PACTBOPOB (YJIIEPEHOB B KOMIIIEKCE ¢ HEKOTOPBIMH I0-
BEPXHOCTHO-AKTHBHBIMHM BELECTBAMHM M IONMMEPaMH. MHOTHE XHMHYECKH
MoaudHIKpoBaHHbIE (YJUIEPEHEI XOPOUIO PAacTBOpUMBI B BoAe. MCTHHHEIE
(MonexynApHbIE) pacTBOph! (yJIEpEHOB OKpaLIEHB! (MMEHT KpacHBIH WIH
¢HONETOBLIH LIBET), HMEIOT XapPaKTEPHCTHYECKHH MaKCHMYMOM MOTTIOMIEHHS
B OumioKHEM ynsTpaduoneTe pH JuiMHE BONHBI 324—340 M.

Konramnnauna npupoassix 6Monornyeckux H abuoTHuecknx o0beKTOB
¢yJUlepeHaMH BO3MOXHA B XOJle MX IPOM3BOACTBA, NEPEBO3KH (yiiepeH-
coziepkatiei NpoaYKIHH H YTHIH3ALMHK €€ OTXOIOB.

4.2. YraeponHnie HAHOTPYOKH 1O CTPYKType GIH3KM K QyluiepeHaM, HO
npeAcTaBIAoOT cobol He chepHuecKHe, a THHEHHbIE (TPOTHKEHHBIE) KapKac-
Hble KOHCTPYKLHH, CJOXCHHBIE aTOMaMH yriepoaa. PasmuyaiorT oaHOCHOi-
Hble (ONHOCTEHHBIE) H MHOTOCNIONHBIE (MHOTOCTEHHbIE) HaHOTPYOku. Ilo-
CJICIHHE NPEACTABASAIOT M3 cebf KOHCTPYKUMH H3 KOAKCHAJILHO BIIOKEHHBIX
0/lHA B JPYTYIO OAHOCIOHHEIX HaHOTPYOOK pa3Horo auametpa. Jpyrum no-
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KasateyieM CTPYKTYpbl HAROTPYOOK ARBIAETCA CIHPAILHOCTh, TO €CTh BEIH-
YMHAa aTOMApHOro CABMIa, JOCTHTaEMOTO NpPH 3aMBIKAHMH [UIOCKOTO CJIOf,
06pa30BaHHOTO aTOMaMH yrjepoia, B TpyOKy. B NpOMBILUIEHHBIX YCIOBHAX
MPOM3BOAATCA HAHOTPYOKH pasnuyHoro auamertpa (ot 1 1o 90 HM) U pasznmy-
HOHM CTENEeHH OYHUCTKH B BHAE MOPOIUKOB, CYCNEH3HH B OPTaHMYECKHX pac-
TBOPHUTENSAX, B OTAENBHBIX CIy4asx B BHIE rejeit wid mieHok. HaHoTpy6kw,
Kak 1 QymaepeHs!, MPaKTH4ECKU HEPACTBOPHMBI B BOJE H MOJAPHBIX PacTBO-
PHTEISX, ONHAKO OHH 061anaoT JMNOQHIBHOCTBIO U CHOCOOHBI HaKarLIH-
BaTbca B opraHusMme. 1o ycioBHsAM CBOETro MOMY4YEHHS OQHOCTEHHLIE yrie-
ponHble TpyOKM NpAaKTHYECKH BCET[a COAEPXAT MPUMECh METAJLIMYECKHX
KaTann3aropoB (Kak IpaBuno, nepexoaxsix MerauioB VIII rpynnel i mean).

4.3. Hano4acTHIIBI METAJUIMYECKOro cepedpa uMeroT popMy, BIH3KYIO K
chepuyecKkoi, U pasMep, B 3aBHCHMOCTH OT YCJIOBHH IIOJNY4€HHS, OT 5 10
80 uM. Pa3nuyHble npenapaThl HaHocepebpa MMEIOT Pa3HYIO CTENEHD TeTEPO-
reHHocT mo pasmepam dactun. [penaparel HaHoyacTHL cepefpa HecTa-
OHIBHBI M TIPOSBIIAIOT BEIPKEHHYO CKJIOHHOCTD K arperauuu ¢ 06pasoBaHu-
€M KOMIUIEKCOB 3Ha4YUTENbHO GOJbLIEro, Y€M HCXOMHBIE YacTHIbI, pasMepa.
CrabuipHble AMCNEPCHN HAHOYAcTHIL cepebpa B BOJE MM B OPraHHYECKHX
pacTBopuTesaxX (rekcaH, 6¢H30 M T. .) MOTYT OBITh NOJYYEHBl B IPHCYTCT-
BHM AHHOHAKTHBHBLIX NMOBEPXHOCTHO-aKTHBHHIX BELIECTB WIH TNOJHMEPOB,
HanpHMep, NOJHBUHUANUPPOonnAoHa. OHH NpeAcTaBnsAIoT cobOi KUIKOCTH,
OKDAILEHHBIE (B 3aBUCHMOCTH OT KOHLEHTPAllHH HAHOYACTHI) B MENTHIA HIN
KOPH4YHEBKIH LIBET.

4.4. HaHoyacTHUB! QMOKCH/A THTaHA BBIMYCKAlOTCHA B JBYX OCHOBHBIX
BHlIAX, PAa3/IHYAIOIHXCA MO CBOEH KPHCTALIHYECKOH CTPYKType: aHaTasa —
npeACTaBieHa HaHOYAacTHLAMKU (GOpPMBI, Onu3Kkoi K cepHyeckor, U pa3me-
poM B auanasoHe 5—15 HM; pyTHI — PEACTAaBIEH HAHOYACTHULIAMH B popme
nasjoYeK MM cTepxHed auameTpom okono 10 u mmmHo#i ao 40 nm. O6e u3o-
(opMBl HAHOPA3MEPHOTO JMOKCHAA THTaHA B YHUCTOM BHi€ NMPEACTaBIAIOT
coboit nérkue 6enbie MOPOIIKH, KOTOPble HHTEHCHBHO 3eKTpU3yloTcs. OHH
HE pacTBOPHMbI B BOJE, HO JIETKO JUCMEPTHPYIOTCA B BojE ¢ 0Opa3oBaHHEM
KHAKOCTEH MOJIOYHO-6€TIOr0 11BETa, KOTOPHIE 3aTe€M MEIJIEHHO (Ha MpOTAKE-
HHH YacoB) CEAUMEHTHPYIOT. B cpene 6HoI0rHYeCKHX KHAKOCTEH pa3inyHo-
ro cOCTaBa HAHOYACTHIIBI AMOKCHAA THTaHa arperupylor ¢ obpa3oBaHHEM
KOMIUTEKCOB CYOMHKPOHHOIO pa3mMepa.

4.5. HaHo4acTHLBI JHOKCHAA KPEMHHsS NPEACTAB/ICHb! ABYMA MOAH(H-
KauusAMH: aMopQHO#i (kpeMHe3eM) ¥ KpucTaMueckoit (keapu). Popma dac-
THL 61u3Ka Kk cdepuyeckoii, pa3mep, B 3aBHCUMOCTH OT YCIOBHii MOIyYeHHs,
BapeupyerT ot S 1o 80 HM. BHemHuii BHA HaHOMaTepHasa — JIErKHE NOPOLIKH
6enoro usera. HanouacTHusl aMmopgHOro kpeMie3eMa 061a1aioT pa3InyHOR
CTEIEeHbI0 MOPUCTOCTH, NO3TOMY JAaHHbBIE OLEHKM HMX YAENBHOH IUIOMaaH
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NOBEPXHOCTH HA OCHOBAHHH I'€OMETPHH YaCTHML M 1O METOAY H30TEPM an-
COpPOLHH HHEPTHBIX Ta30B MOI'YT CHIBHO pacXoamMThcs. B cpeme GHonoruye-
CKHMX XHAKOCTEH pa3/IMuHOT0 COCTaBa HAHOYACTHLIB!I AMOKCHIAA KPEMHHA, TaK
e, Kak M JHOKCHIA THTaHa, arperupyior ¢ obpa3oBaHiHeM KOMIIEKCOB Cy6-
MHKPOHHOT0 pasMepa.

4.6. HaHo4acTHLBl OKCHAR aNlOMHHUA HMEOT chepuueckylo dopMy H
pasMep B AHara3oHe, Kak npasuno, 30—60 M. B popme HaHONOPOLIKOB OHH
CTaOWIbHBI, B BoJ€ H GHOJOTHYECKHX KHAKOCTAX NPOABIAIOT CKJIOHHOCTH K
arperaumy. Ilo cBoeMy arperaTHOMy COCTOAHHIO MPEACTaBAAIOT CO60M JEr-
KHe NopolukH Genoro upeTa, HEPaCTBOPHMBIE B BOJE M OPraHHYECKHX pac-
TBOPHTEJISIX, HO PaCTBOPHMBIE B Pa3baBiICHHBIX KHCIIOTAX H ENIOYaX.

4.7. Hano4acTHILI OKCHAA LIMHKA HMEIT GopMy OiH3Kyl0 K chepHue-
cKo# M pasmep B auanasone 10—100 aM. OHu npeactaBmoT coboit nérkuii
nopoinok 6enxoro LBETa, HE PaCTBOPHMBII B BOAE M OPFaHUUECKHX PacTBOpPH-
TENsAX, HO JIE'KO PacTBOPHMBIi B Pa30aBIEHHBIX KHCNOTaX H leo4ax.

V. MeToas! BU3yaIH3ANHH HAHOMATEPHAJIOB B COCTaBE
NpHPoAHBbIX 6HOTOrHYeCKHX H Aa6HOTHYECKHX 00bLEKTOB

5.1. Dnexmponnan muxkpockonua

Jl1s NOATBEPXKAEHUS TPUCYTCTBHA B OMonpobax onpenenieMeix HaHO-
MaTepHatoB B pOpME HaHOUYACTHL, ONPENCACHHA HX pa3Mepa, GOPMBI U Jo-
KaIM3aLMM HCNONB3YETCA OJJIEKTPOHHAA MHKpOcKonus. Jins HaHowacTuu,
MaKCHMAaJBHbIH pa3Mep KOTOpLIX MeHee 5 HM, nx ¢opMa He OIMHCHIBAETCS.
[IpuBeaeHHBIA MeTOA OnpeleaeHHs HAHOYACTHIL MpeIHa3HauYeH AN onpeje-
JIEHUA 4AaCTHL METALIOB M OKCHOB METANIIOB.

5.1.1. Ipunyun memooda

B ocHOBe MeTOAa NpOCBEYMBAIOMICH 3IEKTPOHHOH MMKPOCKONWH
(ITOM) nexuHT ynpyroe paccesHHe My4Ka 371€KTPOHOB NPH B3aMMOJEHCTBUM
¢ uccineayeMsiM obbektoM. M3obpaxenne GopMHpyeTca MOTOKOM paccesH-
HBIX NIEKTPOHOB ¢ dHeprueit 50—200 k3B, npowenmmx yepes HaxoasLIHitca
Ha MoJUIOKKe 0Opa3ell, ¥ MPH NMOMOUIM CHCTEMbI MAarHUTHBIX JIKH3 IIpOeLHpY-
eTca Ha matpuuy I13C-kamepsl.

J1s vaeHTHOMKALMM HAHOYACTHL HCTIONB3YIOTCH aHAIMTHYECKHE Me-
toauku [19M — gudpakuus 31eKTPOHOB ¢ BBIOpaHHON 061aCTH, CIEKTPOCKO-
MM XapaKTEPUCTUYECKUX MOTEPh JHEPrHH 3aekTpoHoB (CXI13D) u n3mepe-
HHe H300paXKeHnii B QHANa3OHe XapaKTePUCTHHYECKHUX MOTEPh IHEPrUH dEK-
TPOHOB Ha aHATHIHPYEMOM JJIEMEHTE.

B pexxume nudpakuuu 31eKTPOHOB Pe3yabTaTOM H3MEPEHHH ABIAETCA
INIEKTPOHOIpaMMa, COJCpKallas OTAENbHbIE peduIeKChl B CiIyH4ae MOHOKpH-
CTALTHYECKOro 06pa3ua M/IH KOHUEHTPHYECKHE KOJblia B CIy4ae MOJHKpH-
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crannnyeckoro obpasua. Mnentuduxauns aMopdHEIX HaHOYACTHIL C TOMO-
L1610 AHGPAKUHH IICKTPOHOB HEBO3MOKHA.

Meromuka CXITO2 Mmoxer ucmonb3oBathcad Ha IIOM, cHaGXEHHBIX
cucTeMoii GUIBTPALHH 3JIEKTPOHOB 110 JHEPTHH, U NMO3BOJAET HACHTHOHUH-
poBaTh 3JIEMEHTHBII COCTAaB YacTHL, BIUIOTH 0 €AWHHYHBIX YaCTHL, HalAeH-
HBIX Ha o0pasue B pPeXMME PErMCTpalHH H300paxeHus. DIEKTPOHBI, Npo-
weamne yepes obpaselt, AeNATCA Ha Ba THIA: MEPBas rpynma — yIpyro pac-
CesHHBbIC M TpOLICALIHE CKBO3b 00pa3ell 3NEKTPOHbI, HE HCIBITABIIHE KAKHX-
60 3HEPreTHYECKNX MOTEPh, BTOPas rpynna — HEYNPYTO pacceAHHbIE K-
TPOHbI, HCTILITABILHE TIOTEPH SHEPrUM B PE3Y/ILTATE B3aHMOAEHCTBHA C 06-
pasuoM. B metoanke CXITDD aHanu3upyeTca IHEPreTHYECKHH CIIEKTp HEyN-
PYro paccesHHbIX JEKTPOHOB. Pe3ynbTaTOM H3MEPEHHs ABAAETCA rpaduk,
Ha KOTOPOM BJIOJIb OCH X OT/I0XEHbI 3HAYCHHA DHEPTHiA, N0 OCH y — HHTEH-
CHBHOCTh CHrHana (3aBMCAINAs OT KOJMYECTBA IJICKTPOHOB, HCIHITABLIMX
notepu dHeprun). [Iuku B cnekTpe NOTEPh JHEPrHH, KOTOPBIE OOBIYHO Ha3hbl-
BAIOT KPasAMH NOTNIOLIECHUA, PA3NHYAIOTCA 1A Pa3HBIX MAaTEPHAIOB H 3aBHCAT
OT CTPOEHUA 3NEKTPOHHBIX 060J104€K aTOMOB 00pasiia.

MareMaTHJYeCKH CTIEKTpP XapaKTEPHCTHYECKHX MNOTEph ¢ BHIOpaHHOH
TOYKH OIMHCBHIBAETCA COOTHOLUCHHEM!

_ e+4:2 dN(a,w)
l(a,A) = cef;_m — dw,rne
/(0,A) — MHTEHCHBHOCTb CHIHAJa, 3aPETHCTPUPOBAHHOTO MPHEMHHKOM
(nanpumep, CCD-xamepoif) 11pH BbIOpaHHOM auana3oHe 3uepruii (AE — A/2;
AE + A/2) u yraax paccestus ot 0 10 a;

dN(a,w)
————=— 3T0 KOJIMYECTBO 3JIEKTPOHOB, MPHXONALIECECH HA MHTEPBAT
notepb 3Hepruu 1 3B, koTopbie 3a 1 ¢ paccensarorcs Ha yriasl ot 0 10 a. Be-
anuuHa AE 3apaer cepeMHy MHTEpBaia, B KOTOPOM CHHMAETCS CHEKTD;

¢ — KO3Q(HLUMEHT YCHIICHHUS JIEKTPOHHOH CHCTEMBI NMpHbopa;

€ — 3apaa MEKTPOHa.

Ha mHkpockomnax, OCHalEHHbBIX CUCTEMOH (QUIBTPALIMK 37IEKTPOHOB MO
9HEPriH, NOMHMO peXKMMa CHATHA cniekTpoB XITO3 ¢ BriGpanHOM obnacTy,
BO3MOMKEH TaKkKEe PEXKHM IPOCTPAHCTBEHHO-paspelu&nHoit CXIIDD, uau
3NIeMEHTHOE KapTHpoBaHHe. KOHEYHBIM PE3yNbTAaTOM 3KCIEPUMEHTA MO Kap-
THPOBAHHIO HEKOTOPOTo BLIGPAHHOIrO J/IEMEHTA ABJIAETCA AMCKPETHOE M30-
OpaxceHHe, Ha KOTOPOM HMHTEHCHBHOCTH LIBETa KAXKIOM TOYKHM MpPOMOpPUMO-
HaJlbHa KOHLEHTPALWH 3TOTO 3IEMEHTA.

Kaxablii 371€MEHT MMEECT MaKCHUMYM Ha CIEKTPE XapaKTepHCTHYECKHX
NOoTeph, COOTBETCTBYIOIIHHA IHEPrUH HEKOTOPOIi NIEKTPOHHON 06010YKH (3TH
3HayeHUA TabyIMpOBaHBl M OOBIYHO YKa3aHLl B MPOrpaMMHOM o0ecnedeHnH,
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MOCTAB/IAEMOM C JJIEKTPOHHBIM MHKpOCKoMoM). s Toro, 4Tobbl MpoOBECTH
3JIEMEHTHOE KapTHPOBaHHE, ¢ BbIOpaHHON aHanM3MpyeMoit 00nacTi CHHUMa-
I0TCA TPH H300pakeHnA: ABa POPMHPYIOTCA IEKTPOHAMH, HMEIOILHX IHEP-
FHH, OTJIMYHBIE OT MakcHmyMa mornomieHHst (AEw, —A/2; AEyw, + A/2) u
(AEw; — A/2; AEw; + Af2), a TpeThe H3o0paxeHne GopMmupyeTcs IIeKTpoHa-
MH, MMEIOIIMMH JHEPruio, GIH3KYI0 K MaKCHMyMy MOITIOICHHA (AEwqax —
A/2; AEwmex + A/2). TlepBsle 1Ba H300pakeHHs MUCHIONB3YIOTCA ANA TOTO, YTO-
651 copMHupoBaTh (HOHOBOE M30OpaXKEHHE 1 BBIYECTb (POH U3 M306pakeHus,
MOTy4eHHOro B auana3oHe SHepruit (AEwma — A/2; AEwmax + A/2). Takum
06pa3oM, CYTh JIEMEHTHOTO KapTHPOBAHHS 3aKII0YACTCA B MOTyYEHHH M30-
GparkeHHH Ha XapaKTEPUCTHYECKHX IHEPIUAX HCKOMOIO 3/IeMEHTa.

B eaMHHYHBIX ciy4asx GOH MOXET ObITh NOCTPOEH, HCXOIA U3 EAHHCT-
BeHHoro usobpaxenua (AEy, — A/2; AEy, + A/2), oanako qius Gonmbuieit yHu-
BEPCATBHOCTH PEKOMEHAYETCA CTPOMTh (JOH NO JABYM H300paKeHHUsAM, T. €.
HCIIOJIb30BATh TPEXOKORHYI0 METOAHKY. [LInpHHa okHa A 06bIMHO BhIOHpaeT-
csa 10—153B.

5.1.2. llpubopu! u obopydoeanue

5.1.2.1. CpeacrBa n3mepenus.
IpocBeunBaroHii 3NEKTPOHHBI MUKPOCKOT €
KOMNBIOTEPHBIM YIPABJIEHUEM CO ClIELYIOLIMMHU
napaMeTpamu:
® 11ana3oH BCJIMYMH YCKOPAIOWIEro HANPSHKCHUS
3;1eKTpOHOB He MeHbue 80—100 kB;
® 1Mana3oH yBEIHYCHHI B peXUMe
I13M 10 000—200 000;
® cHCTeMa GWIBTPAlMK EKTPOHOB MO YHEPTHU
W napajuienbHas AeTEKTHPYIOLAs CHCTEMA
cnextpos XITI3 ¢ pa3pelueHneM no HEPrun
He xyxe 2 3B n o61acTio M3MepeHns SHeprui
3JIEKTPOHOB B AMana3oHe He MeHee 0—2 500 3B;
© BO3MOXKHOCTS PaGOThI B pexuMe AUPpakiHu
napanieJIbHOro my4Ka 3JA€KTpoOHOB;
® Ha/IMyKe TI0JIEBOH anepTypHOit anadparMel
JHAMETPOM | MKM WJIM MEHBLIE;

e npeJenbHOe POCTPAHCTBEHHOE pa3pelieHne He Xyxe 0,5 HM.

CucteMa QUILTpALMH 3JICKTPOHOB IO SHEPrMH MOXET ObITH KaK BHYT-
PHUKONIOHHAsA, TaK X NOCTKOJOHHAs. PexoMeHnyercs MCIOIB30BaTh MHUKpO-
ckonsl ¢ II3C-kaMepoii B KayecTBE CHUCTEMBl DETHCTPALMH H300paXKeHMH,
T. K. pe3yJbTaThl cpa3y ke NMody4aloTcs B HdpoBoM BHIE.
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Jlna ynoGeTBa onepartopa xenaTe/IbHO HATHYHE B COCTaBe MHKPOCKOMNA
TeNeBU3HOHHON KaMephl, TpaHCIupyolel H306pakeHHe C IIOMHHECLIEHTHO-
O 3KpaHa Ha 3KpaH MOHHTOpA.

He pexe oaHoro pasa B Mecsll] WJIH HENOCPEACTBEHHO Mepel H3Mepe-
HHMAMH TPOBEPACTCS MPABHIBHOCTb HACTPOMKHM MHMKPOCKONA, BKIKOYAs Cie-
LyIOllHe NapaMeTphl: pa3pellaioias cnocoGHOCTE MHKPOCKONA, KOPPEKLMA
acTurmaTHsMa, KanmbpoBka Maciutaba u3oOpakenns Ha I13C-xamepe mpu
pasnuuHeIX Kodd¢ulMeHTaX yBenuyeHus (B nepBylo odepels B pabouem
JHManasoHe yBeaH4eHuit). Bribupalorcs yckopsloliee HanpskeHHEe H apa-
METphl JIUH3 OOBEKTHBA, NP KOTOPHIX OYAYT NPOBOAUTHCA U3MEPEHHA M-
¢bpaxumy 31EKTPOHOB, H NPH 3THX MapaMeTpax onpezensercs (MpoBepaeTcs)
s¢dexTuBHan iMHA KaMmepbl (paccTosHHMe Mexay obpasuom u II3C-
MatpHugeit). [lis NpoBEpKH NMEepevHCIIEHHBIX 1apaMEeTPOB HCIONb3YIOTCH €O~
OTBETCTBYIOIINE CTAHAAPTHBIE 00pa3LIbL.

Paspeinatomias cnocoGHOCTs MPOBEPAETCA MyTeM MOTyYeHHs H3006pa-
JKEHHH OT KPHCTaJLIOB, B KOTOPHIX JODKHbI ObITh BHAHBI (pa3pelleHbl) IUIoC-
KOCTH KPHCTUIMYECKOH peLIeTKH. B 3aBMCHMMOCTH OT mpenenbHOH pa3pe-
waroueit cnocoGHOCTH MHKPOCKONA B KaueCTBE CTAHAAPTHLIX MOTYT ObITh
MCIIONB30BAHBI ClleylolHe 06pasubl: KpHCTALIbI achecTa (MEeXKIUIOCKOCTHBIE
paccrosHus 0,903 u 0,452 HM), KpHcTaLIBl QTATOUHAHMHA MM (MEKILIO-
cxocTHble paccTosHuA 1,03 HM), rpadUTHIMPOBAHHEIH yriepon (MEXIUIOCKo-
cTHble paccrosHus 0,34 HM), OpHEHTHMPOBaHHBIC KPHCTAUIBl 30JI0Ta (MEX-
nockocTHble pacctosnus 0,204, 0,143 u 0,102 Hm).

Koppexnua acturmaTtH3Ma NpoBepseTCs ¢ IOMOUIbIO 00pa3ua, B KOTO-
POM MPHCYTCTBYKT HEOAHOPOXHOCTH C YETKUMH KpasiMH (CTaHAAPTHBIA 00-
pasell — yIJIepoiHas IUIEHKa ¢ JLIPOYKAMH), TI0 CHMMETPHYHOCTH (IOJDKHBI
ObITh CUMMETPHYHBI) nonoc OpeHens, GOPMHUPYIOLHUXCA HA KpasX HEOAHO-
pOaHOCTeH (Ha KpasX AbIPOYEK B YIIEPOJAHOM MUIEHKE), MPH HOKYCHPOBKE H
nedokycHpoBke M300pakeHUS (BBIIONHAETCH NMyTeM AeGHOKYCUPOBKH JIHH3
06beKTHBa).

Juin kann6poBku MacmTaba H306paXeHUs HCIONb3YeTCS CTaHAAPTHBIIH
obpaselt ¢ peryaspHbIMH HEOJHOPOAHOCTAMH, PACCTOSHHE MEXIY KOTOPHIMH
U3BECTHO (HaNmpHMeEP, PEIUTMKM AN(PaKIHOHHBIX PEIIETOK C M3BECTHBIM pac-
CTOSHHEM MEXAY LITPUXAMH).

JUns H3MepeHHA JUIMHBI Kameprl (paccTosHusa Mexy obpasuom u I13C-
MaTpHLe) MPHMEHSETCA CTAHJAPTHDIH MOJIHKPUCTAVIHYECKHH 0bpasel, s Ko-
TOPOTO H3BECTHBI MEXTUIOCKOCTHBIE PACCTOAHHMA KPHCTAIHUECKOH PEIIETKH.

BHeouepeaHas NMpoBepKa HaCTPOHKH MHKPOCKONA NMPOBOIMTCH, €CIH B
npouecce N3IMEPEHHI BEIABAAIOTCA apTe(aKThl, KOTOPhIE, O MREHHIO Ofcpa-
TOpa, MOryT OBITh CBA3aHEI C Pa3bIOCTHPOBKOH MHKpockona. Ecin ouepenHas
WM BHEOUYepeAHas MPOBEPKA BRIABHIIA CYILIECTBEHHYIO Pa3bIOCTHPOBKY MHK-
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pockorna o OXHOMY WM HECKOJIBKMM U3 [IEPEYHCIEHHBIX BHILIE MAPaMETPOB,
TO OoNnpeeieHHe HAHOYacTHL B 06pasuax MpOBOXUTECA HE MOXET J0 yCTpa-
HEHHMA HEHCIIPABHOCTH.

ONEKTPOHHEIH MHKPOCKOI MOXET NMPUMEHATHCS IS ONpeZieNeHHs Ha-
HoyacTHU B GHonormieckux obbekrax (npobax), ecliH NpH NpOBEpPKE Mpa-
BHJIBHOCTH Hacrpoi’nm MHKPOCKOTNA MOy YEHBI CACAYIOINHE PE3yIbTATHL:

® TECT Ha pa3pellaoLIyi0 CIOCOGHOCTE NOATBEPXKAACT, 9TO paspelleHHe
MHKpockona He xyxe 0,5 HM;

® yaanock 2o6uThes 3P (eKTHBHOH KOPPEKUHH aCTHTMaTH3Ma;

¢ MaciTab H3o6paxKeHHit 0TKATHOPOBaH ¢ TOYHOCTBIO 0 5 Y%;

e y3MepeHa JUIMHa Kamepsl (paccrosHue MexOy ofbpasuom u I13C-
MaTpuued) M onpeneneHsl YCKOpAIOIEe HANpsKEHHe W MapaMeTphl JIHH3
06BeKTHBRA, NIPY KOTOPHIX OYAyT MIPOBOAMTHECA H3MEPEHUA MU(PaKLIM deK-
TPOHOB B HCC/IEAYEMBIX 0Gpa3uax.

5.1.2.2. BcnomorartensHoe 060pynoBaHHe.

I'oMoreHM3aTOp — anmnapar JUis H3MENbYECHHA
*KHUBOTHBIX TKaHed W KIETOK M MPEBPalCHUs HX

B roMoreHar. [Tonxoxut mo6oit romorennsarop
(pyuHoii [ayHnca, pyuno# [Tortepa nbBeiiema,
3JIEKTPOMEXaHHYECKHH, YJIBTPa3BYKOBO# ), KOTOPBIH
MOXeT paboTaTb ¢ HeOOIBITHMH KOMHYECTBAMH
(100—300 Mr) roMOreHH3upyeMbIX TKaHEeH

Y nbTpaMHKPOTOM, OGeCneuHBaIOIINH HAPE3Ky
Cpe3oB A/ JIEKTPOHHO# MUKPOCKOIIHH TOJIMHOH
ot 30 1o 300 HM ¢ To4HOCTBIO He Xyxe 10 %
BakyymHasg cHcteMa JUIA HanbLIEHHS YTIIEPOAHBIX
TUIEHOK

Becki nabopaTropHble aHaTHTHYECKHE I'OCT 24104—2001
OnexTpolikad CyLIHIBHEIA 1a60paTOPHEIH C
NOrPEIIHOCTBIO NOIEPXKAHHA TEMIIEPATYPEI

+ 2,5 °C B nurepsate ot 50 g0 350 °C TV 16-531.639
XonoauabHUK OLITOBOM I'OCT 16317—87
pH-merp TOCT 27987—88
Kon6bi niockogoHHEIE KOHHueCKHE Ha 250cm’

¢ HIII 29, tn KuKII 250-29/32 I'OCT 25336—82
Kon6s1 MepHbie BMecTHMOCTHI0 100, 500, 1 000 oM

™I 2-100-2, 2-500-2 I'OCT 1770—74
Boponku naGopatopHbie I'OCT 25336—82

®nakoHbl CTEKIAHHBIC 3aBHHYHBAIOHINECS
13 TeMHOTo cTeka (Baitn) o6semom 10 oM
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5.1.3. Peakmugut u mamepuanot

5.1.3.1. Peaxtussl.
Xnopua HaTpHs, X4 I'OCT 4233—77
@ocgar Kamms OHO3aMELIEHHEIH, kBatHdukauny, x4 [OCT 4198-—75
®ocdar kanus ABy3aMeLIeHHbIH TPEXBOMHBIHA,
KBa/IMGHKALMHA X4 'OCT 2493—75
JAuctunauposanHHas Boaa I'OCT 6709—79
Yerripexokuck ocmus (OsO,) pupmbi «Sigma-
Aldrich» (CIIA) unu aHanoruuHas
CnHpT 3THNOBBIHA abCcOMIOTHPOBaHHBIH (cCoacpXaHHe
— 99,8 % no o6Bsemy) TY 6-09-5100—83
CnHpT 5THNOBHIA PeKTHOHUMPOBaHHLIHA, 96 % Crp: 16
r'OCT P 51652—2000
Ypauunanerar ¢pupmsl «Sigma-Aldrichy» (CILA)
WIN aHAJIOTHYHbIH
Hurpar ceuxua ¢upmsr «Sigma-Aldrich» (CLLIA)
WIH aHAJIOTHYHBIN
Hurpar cBunua ¢pupmel «Sigma-Aldrichy» (CILA)
WM aHaJIOTUYHBIA
Llutpat Hatpus ¢upmsl «Sigma-Aldrich» (CLLIA)
WIH aHANOTHYHBIH
I'uapokcun Hatpus (NaOH), xu TOCT 4328—77
ALIeTOH, 4Ia TOCT 2603—79
3non 812 (Epoxy Embedding Medium) ¢pupmet
«Sigma-Aldrich» (CLLIA) nau ananoruyHbiii
Jlozeunn aHTapubli aRruapua pupmsl «Sigma-
Aldrich» (CILIA) uu aHaorH4YHbIi
MeTuHAMKOBRIH aHrHapua MOA-610 dbupMel
«Sigma-Aldrich» (CLLIA) uan ananoruyHelii
TpuanmeTnnamutroderon (karanusatop DMP-30)
¢bupmbr «Sigma-Aldrich» (CLLIA) win aHanoruyHsIi
Joneuuncynsdar HaTpHA, X4 TY 6-09-64—75
ITpoteunasa K, yaesbHas axtusHocTs >30,0 en/mr,
¢bupmn! «Sigma-Aldrich» (CIIA) wiu aHanornysas
I'myTapoBslii anbaerna TY 6-02-1273—89
HeitrpansHbif Gpopmannt I'OCT 1625—89
Tonynanuosslii cuunit upmer «Sigma-Aldrich»
(CIIA) nnu aHanoruyHbliii
®opmaap (Formvar® solution) pupMel «Sigma-
Aldrich» (CLIA) unu aHanoru4Heli
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Kucnora consnasi, HCI, xu IrocCTt 3118—77
Kucnora cepnas, H,SOy, xu I'OCT 4204—77
Kucnora a3otuas, HNOs, x4 I'OCT 4461—77
JuxnoparaH I'OCT 1942—86

IMpoteasa «PnaBo3um» pupmsl «Novozymes»
([daHus) M aHaNOrMyHas
5.1.3.2. Marepuansl.
Crneunanbible TeQIOHOBbIE NNATHI C JYHKAMH A5
3anusku pupmer «Ted Pella, Inc.» (CILIA)
WM aHAIOTHYHBIE
JI063ux pupmei «Ted Pella, Inc.» (CLIIA)
WIN aHANOTHYHBIA
CrneuuaibHbIH Aepkarens Ans 6510x0B pUpMBI
«Ted Pella, Inc.» (CLLIA) uny ananoruyHseIi
Bbpurea pupmsi «Ted Pella, Inc.» (CLIA)
WM QaHAJIOTHYHAA
Yawky Iletpu I'OCT 25336—82
Bnennsl, nokpoiThie GOpPMBapOBO#i NIIEHKOH QHPMBI
«Ted Pella, Inc.» (CUIA) uiun ananornyHbie
BymaxHe1i GpuabTp THIIA Whatman TY 03-11—03
WM aHAJIOTUYHBIH
Meatibie CETOMKH € NPEABAPUTENLHO HAHECEHHOM
¢ opMBapOBOii NNEHKO# WM C HaNbUIEHHBIM
TOHKHM cioeM yrnepoaa ¢pupmel «Ted Pella, Inc.»
(CLIA) unu aHaioruyHbie
OnHopa3oBbie M1aCTHKOBBIE [IPOOHPKH TY 64-2-30—80
Jlo3aTops! MUneTo4HLIE ¢ AUana3oHoM obbeMa 103
20—200 Mm®, 200—1 000 MM® 1 IMCKPETHOCTH

YCTaHOBKH /103 5 MM’ ¢ HAKOHEYHHKAMH TVY 64-16-55—90
HoxHuusl IrocCT 1239—93
IMuHuer OCT 21241—89
Ckansnens 'OCT 21240—89
Iocyna mepHan nabopaTopHas rOCT 1770—74
Iocyna naGopatopHas cTeknsHHasn I'OCT 25336—82

5.1.3.3. [IpuroToBneHue pacTBOPOB.

5.1.3.3.1. [NpuroTosiexne ABYKpaTHOTO pacTBopa grocdopHo-conesoro 6y-
depa (0,2 M) 0,04 M KH,PO,, 0,16 M K,HPO,, pH 7,2—7,4, 1,76 % (w/v) KCL.

JU1s IpUroTOBIEHAs PacTBOPa Ha NaGOPATOPHBIX BECax rOTOBAT HaBec-
k# 6,2 r KH,PO, x H,0, 33,64 r K;HPO, x 2H,0 u 17,4 r KCI u BHOCAT HX B
MepHyio konGy o6bemom 1 000 cM®, conepakamyio 500 cM® AHCTHAIMPOBAH-

17



MP 1.2.2641—10

HOM BOJIBI. Conn pacTBOPSIOT NPH NEPEMELIHBAHHH H 06BEM pacTBOpa AOBO-
AT 20 1 000 c™’.

5.1.3.3.2. [IpuroTtoBneHne 0AHOKPATHOTO pacTBopa ¢ocgaTHO-CONEBOro
6ygepa: 0,02 M KH,PO,, 0,08 M K% PO,, pH 7,2—7,4, 0,88 % (w/v) KCI.

Iiis npuroropienns 100 cm LOIHOKpATHOTO - pacTBopa ¢docdarHo-
conesoro Gydepa (0,1 M) k 50 cM’ nBykpaTHOrO pacTaopa ¢ocarHo-
conesoro Gy¢epa nobapnsor S0 cM’ TUCTHIIMPOBAHHOH BOABI.

5.1.3.3.3. IlpurotoBnenne pacTsopa ruapokckaa Hatpus, 10 M, pH 14,

Mas TIpUrOTOBNEHHA 100 cM® 10 M pacTBOpa THAPOKCHAA HaTpHsA B
CTEKNAHHBIH CTAKaH, CORepMaLMi 50 cM® AHCTHANTHPOBAHHOM BOAbI, BHOCAT
40 r ruapokcuaa HaTpus. [MAPOKCHA HATPHSA PacTBOPSIOT MNPH nepemewuisa:
Huu. [Tocne ero mojxoro _pacTeopenus 06béM pacTeopa soBoaaT a0 100 cm’
JNMCTHILIHPOBAHHOMH BOJION.

5.1.3.3.4. lTpurotoeneHue pacTsopa THApOKCHIa Hatpud, | M, pH 14.

j])m npuroTtoBneHus 100 e 1M pacTBopa THAPOKCHIA HATpHR K
10 cM® 10 M pacTtBopa ruapokchia HaTpus 106ansior 90 cM® aMCTHILIHpO-
BaHHO# BOJBI.

5.1.3.3.5. Hpuroronneuue pacteopa ans ¢ukcaumu: 2,5 % (v/v) rnytapo-
BBIA albaeruy, 2 % (v/v) popmanun, Ha docdarHo-coneom Gydepe, pH 6,9.

Jins npurotosienus 100 cm’ pacTsopa B MepHy1o Konby BHocaT 50 cM’
ABYXKPATHOTO  pacTsOpa ¢docgarHo-coneBoro Gydepa (no n.5.1.3.3.1),
10 cM” kOMMepYecKoro npenapara IJyTapoBoro aupieruga (25 % BoaHbli
pacTBop) M 5 cM’ KOMMepyeckoro npenapara dpopmasuHa (40 % BoaHEIiT pac-
tBop). Ha pli-merpe noeomsat pH 6ydepa no 6,9 no6anennem 1 M HCI u
Janee JOBOAAT 06bEM pactBopa a0 100 cM’ aCTHLIMpOBaHHO# BOMOH.

5.1.3.3.6. IlpurotosncHue 2 %-ro (W/v) BOZHOrO pacTBOpa YETBIPEX-
OKHCH OCMHSL.

s npuMrotoBaeHUs 100 cm® pacTBopa 2 r OsO, BHOCAT B MEPHYIO KOJI-
6y, conepxatryio 70—80 cM® nucTHATHpOBaKHO#H Boabl. [TepeMemmmBaioT o
MOJHOrO pacTBOpEHUA 0s0,, 3aTeM 06bEM pacTBopa nosonsat o 100 cm®
AMCTHIUTHPOBAHHOM BOROM.

5.1.3.3.7. Hpurotosnenne |1 %-ro (w/v) 4ETHIPEXOKHCH OCMHSA Ha ¢Poc-
darHo-conesom Oydepe.

Fo‘rossrr HEMOCPECTBEHHO MEpPEn ucnonwonanuem' JAna npurorosne-
uus 100 cM® pacTBOpa B MepHyI0 K016y BHOCAT 50 cM® 2 %-ro BOMHOrO pac-
BOpa OsO4 (no n.5.1.3.3.6) u 50 c™M’ JBYKpaTHOro pactsopa ¢ocgarHo-
conesoro Gydepa (no n. 5.1.3.3.1).

5.1.3.3.8. ITpurotosnenue 50 %-ro PacTBOPa ITHIIOBOTO CMHPTA.

B MepHyo kon6y obbemom 1 000 cM’, comepxaiyio 479 cM’ aHCTHI-
NHPOBaHHO#M BOJIbI, BHOCAT 521 cM® 96 %-ro 3THIOBOTO CIIHPTA.

5.1.3.3.9. TIpurotoBnenue 60 %-ro pacTsopa 3ITHIOBOTO CIIHPTA.
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B mepuylo konfy oG’beMOM 1 000 M*, comepamyio 375 ™M’ AMCTHUIH-
POBaHHOI# BOIIBL, BHOCAT 625 M° 96 Y%-ro 3THIOBOTO CIUPTA.

5.1.3.3.10. ITpuroroBnenue 70 %-ro PACTBOpA ITHIIOBOTO CIIWPTA.

B MepHylo konby oGbemoM 1000 cM’, conepxantyio 271 cM® mucTIN-
JIMPOBAHHOM BOJIbL, BHOCAT 729 cM’ 96 %-T0 3THIOROTO CIHPTA,

5.1.3.3.11. Ilpurorosnexue 80 %-ro pacnaopa 3TUIIOBOTO CAHPTA.

B mepHyio xonby obbeMoM 1 000 cM’, conepxamryio 167 cM® amcran-
NHPOBAHHOH BOJIbI, BHOCAT 833 M’ 96%-10 3THJIOBOTO CRHPTA.

5.1.3.3.12. [IpuroroBnenue 0 3 %-ro pactBopa dopMBapa B AUXJIOpPITAHE.

Jlna mpurotornekus 10 cm®> pacteopa 30 Mr dopmsapa momewaor B
MEpHyI0 koJ16y ¢ npuTépToi Kphilkoii. Tyna ke BHocaT 10 cM™ nuxnopataHa
(rpapaumns xu). [TonHoe pacTBopeHue MocTHraerca 3a 3 ams. PacTBop xpaHsaT
B TEMHOTE.

5.1.3.3.13. IlpuroToraenne 2 %-ro pacTeopa ypaHuiauerara Ha 70 %-m
3THIIOBOM CTIHpTE.

Jna TPHTOTOBEHHA 10 cm® pacTsopa 200 Mr ypaHBNIaleTaTa PacTBO-
pstot B 10 M’ 70 %-ro 3TaHONA.

5.1.3.3.14. TlpurotoBiienye pacTBOpa LIKTPaTa CBMHLIA.

Ilnn npurotosneHns 50 cm® pacTBopa um‘pafra CBHHIA B MEPHYIO KoJ6y
Ha 50 cM® ¢ mpuTEpToii Npobkoi BHocAT 30 oM RUCTWUTHPOBAHHON BOAbI,
1,33 r Hutpara cBuHua (Pb(NOs),) u 1,76 r unrpara Hatpusa (Na;CeHsO-).
IMoaHOCTBIO BECH HHTPAT CBHHLA MEPEXOMUT B HHTPAT CBHHLUA B TEYCHHE
30 MMH NIpPH NEPHOAMYIECKOM BCTPAXMBAHHH pacTBopa. Mocne 30-muHyTHOH
HHKyOauuH K pacTsopy noGaensior 8 cv 1 N pactBopa TMIPOKCHAA HATphsl.
OGBéM pacTBopa A0BOAAT a0 50 cM® AMCTHILIMpOBAHHON BOjOH. PacTBop
TILATENILHO NMepeMemnBaT. Bennuuna pH roroBoro pacrsopa aomkHa 66T
B nmpegenax 12 + 1. PactBop MOXHO XpaHHTb A0 6 MecsLEeB.

5.1.3.3.15. Ilpurorosnenne 0,1 %-ro (w/v) BogHOro pacTBOopa TONYH-
JIUHOBOI'O CHHETO.

Jas TIPUrOTOBJICHHA 10 e pactBopa 10 Mr TOTYHAHHOBOTO CHHETO
pacteopsioT B 10 oM’ JUCTHUIHPOBAHHOMH BOABI.

5.1.4. Cmandapmmuvie obpasyer Haromamepuanos,
npumensiemvie npu Kanubposke memooa

B kauectBe 06pa3sioB CpPaBHCHHA MCITOB3YIOTCA CTAHAAPTHBIC HAHOMa-
TEpHaibl, KOTOPBIE NpeanonaraeTcs 06HapyxuTh B 6uonpobax.

OO6pasent CpaBHCHMA NOABEPracTCs aHAIHM3Y METOAaMHM INEKTPOHHOH
MHKDPOCKOIIMM Ha TOM K€ CaMOM NpHOOpe, Ha KOTOPOM OCYIIECTBIAETCH HC-
cnenosanne oGpa3uoB. [l oGpasua cpaBHEHHA METOAOM NPOCBeYHBaroLieit
JNEKTPOHHOM MHKPOCKONHH JOMKHO OBITh NOIYyYEHO PpaclpefeNeHHe no
pasMepaM M onucaHa (opMa HAHOHACTHU. AHAIN3 MPOBOAMTCA H NAHHBIC
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NIPEACTABIAIOTCA, KaK OnucaHo B m.a. 5.1.5—5.1.8 HacTosimx Meroadye-
CKHX PEKOMEHIaLH.

Jlnst HAHOYaCTHIL, B COCTaB KOTOPHIX BXOAAT JIETKHE 31€MEHTHI, JODKHBI
OeITh nomyuens! cnekTper XI193. Cnextpbt XI193 caeayer cHAMaTh Kak ¢
OAHHOYHBIX YaCTHL, TAK M C rpynn HaHoyactu. Eciu B ofpasue uMeer Me-
CTO LIMPOKOE pacnpeliesieHHe YacTHIl Mo pa3MepaM, To crniektpsl XI133 pe-
THCTPUPYIOTCS OT HAHOYacTHI Pa3HOTO pasmepa. ClemyeT yYMTBIBATH, YTO
cnexrpbl XII23 3aBucar ot TomuuHb 06nacTu o6pa3ua, ¢ KOTOPOH CHHMa-
€TCSl CUTHAJ1, M pa3pellieHHe ABYX THKOB B CTIEKTPE MOXKET ObITh XyXKe B CITy-
Yyae CHATHSA CMEKTPa C rPYINIsl YacTHLl, TI0 CPABHEHHIO C OTAEJIBHBIMH HaHO-
yactHuaMu. K CIeKTpy HOKHBI IPUKIAABIBATECA IapaMeTpbl, C KOTOPhIMH
OH GBI CHAT — YTOJl OCBEIEHHOCTH 06pa3ia, BpeMs HaKOILIEHHs CHrHala H
KOJIMYECTBO LIHIUTOB 3AMTUCH CHIHAJIA.

Jl1s HaHOYACTHII, B COCTaB KOTOPBIX BXOJST TSIKENBIE DIEMEHTHI,
HOJDKHA OBITH NMOTy4Y€Ha STANOHHAA KapTHHA AUQPaKLHUH IEKTPOHOB B (op-
Me KOHLICHTPHYECKHMX OKpyxHocTed. K Takoit 3TanoHHOH KapTHHE MOJDKHBI
MpHIAaraTbCA NMapaMeTphl, IPH KOTOPHIX OHA ObUIa CHATA, @ HMEHHO YCKO-
paloniee HanpskeHHe, 3¢ dhexTHBHOE PACCTOSHME N0 SKpaHa, pa3Mep amnep-
TYPHOIi Anadparmsl.

5.1.5. Ombop npo6 u memoodst nodzomoexu oo6pasyos

5.1.5.1. Or6op nmpo6.

Otbop npob ocyluecTBsETCS B COOTBETCTBUU C NEHCTBYIOIUMMH HOP-
MAaTHBHBIMH JOKYMEHTaMH Ha OTJEJIbHBIC BUABI POXYKLIMH.

5.1.5.2. Metoan ot6opa npo6 ¥ NOAroTOBKH 00pa3LOB I OPraHH3MOB
TEMIOKPOBHBIX HKHBOTHBIX /U 3KCIIEPHMEHTAILHBIX UCCIIEI0BAHUIA.

5.1.5.2.1. Bei6op B2 XMBOTHBIX.

Jns onpenesieHna coaepxkaHUs HAHOMATEPHAIOB B OPraHH3Max XHBOT-
HBIX HCNOJB3YIOT PasiudHbie BHAB! 1a00PaTOPHBIX )KUBOTHBIX B COOTBETCT-
BuM ¢ MY 1.2.2520—09 «Tokcukosnoro-rurueHuyeckas oueHka 6e3onacHo-
CTH HAHOMATEPHAJIOBY.

B 3aBHCHMOCTH OT wie/eif HCCIEAOBAHUA MOTYT MCIOJIB30BATECS TAKKE
sneMMHHT Lemmus sibiricus, Dicrostonyx torquatus, Myopus schisticolor;
noneBku Microtus arvalis, Microtus argestis, Arvicola veconomus; xprica
uépHan Rattus rattus; 6ypo3yOku Sorex auraneus, Sorex polustris, Sorex jack-
Soni; KPOITMKH, MOPCKHE CBHHKH, a TakOke, B CJlydae HEOOGXOAHMOCTH, KpyH-
HbIE MJIEKOTIUTAIONIUE (KOTILITHBIE).

Jlna onpeneneHya coaep)KaHHA HaHOMaTepUalloB B OpraHM3Max jnabo-
PaTOpPHBIX >KMBOTHBIX PEKOMEHAYETCA HCMONb30BATh MEJIKMX Nab0paTOpHBIX
I'PBI3yHOB, HaIIpHUMep, Kpsic muuii Wistar, Sprage-Dawley win mbieit Balb,
CD1, CBA u np.

HccneoBanus POBONATCA HA 340POBLIX XHBOTHBIX. TpeGoBaHus K ja-
60paTOPHBIM JKMBOTHBIM, YCIIOBHAM MX COAEPXAaHUA, KOPMJICHHA YCTaHOBJIE-
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Hbl B MY 1.2.2520—09 «Tokcukooro-rurueHnyeckas oueHnka 6esomacHo-
CTH HAaHOMATEPHAJIOBY.

5.1.5.2.2. Metoas! noArotoBkH npo6 M3 OpPraHu3MOB TEILIOKPOBHBIX
YKHBOTHBIX JUIA 9KCTIEPHMEHTAILHBIX HCCIIEA0BAHMIA.

[lonyuenue kposu. KpoBp y MeNKux Aab0paTOPHBIX KUBOTHBIX (MBILUIH,
KPbIChl) MOXHO IMOIYYHTh K3 XBOCTA HIIM M3 CEPALA B CTy4Yae BCKPHITHS XKH-
BOTHBIX (Ans SNEKTPOHHOM MHKPOCKOMMH ONTHMAILHO HMMETh HE MEHee
30 mm® coiBopoTkH kpoBr). [Tocie 3abopa kpoBu NpoGHUPKH THNA DnneHnopd
3aKpBIBAlOT KPBIIIKAMH M UEHTPUDYTUPYIOT Ha HeGOMBIIOH CKOpOCTH (IO
2 000 g) B Tevennue 10 ¢ — 1 MuH, 4T0OBI COPOCHTH KamnesbKH KPOBH, OCEBIIHE
Ha CTEHKH MPOOKPOK, HE 1aB UM BHICOXHYTh.

Jlna nosyyeHHs ChIBOPOTKH KPOBB CJEAyeT MOCTAaBHTh B TEPMOCTAT Ha
37 °C na 30 muH, nocne yero uentpudyruposats B TedeHue 10 MUH Ha cKo-
pocti 2 000 g. OTGnpaloT ChIBOPOTKY, He 3aaeBas TpoM0a, B OTAENBHYIO
npo6GHpKy, KOTOPY}0 MapKHpPYIOT COOTBETCTBYIOIIMM oOpa3oM. CeIBOPOTKY
crieslyeT noxy4aTh He Mo3xke, YeM yepes 2 4 nocie or6opa KpoBH, 4TOOLI H3-
Oexars remonu3a. MapKHpoBaHHbIC IIPOOGHPKH 3aMOPaXXMBAIOT M XPAHAT [IPH
temneparype —20 °C.

Ju1s nomyyeRus riasMsl KpoBb 0T6HpaIOT B MPOOMPKH, Kyaa npeasapy-
TeNBHO BHECEH pacTBop renapna (10 en./cm’). [IpoGHPKK LEHTPHDYTHPYIOT
B TeueHne 10 MuH Ha ckopocty 2 000 g. OtGupatoT nna3my, He 3a/ieBas Kiue-
TOK, B OTAEJIbHYIO NPOOHPKY, KOTOPYIO MapKupy1oT (HanpuMmep, I1 — nnaima)
[MpoGupku ¢ ocrasiiuMcs ocagkoM (KJIETKaMH KpoBH) MapkupyiloT KK -
KJIETKH KpOBH. MapkuposaHHble MPOOHPKH 3aMOPaXKHMBAIOT M XPAaHAT NpPH
temneparype —20 °C.

TTonyyenue opearos scusommuix. IIpy BCKPHITHH XKHUBOTHBIX BBLICASIOT
NOCNEen0BATENbHO NOYKH, NEYEHb, XKETYAOK, KHIICYHHK, CeNEe3eHKY, JIETKHE,
cepaue, OpbIINESHHBIE, MOAMBILLIEYHBIE H APYTHe THM(ATHIECKHE Y3.IBI, ITO-
CJle BCKPBITHSA YePErnHo#il KOpoOKH KHBOTHOTO — TOJIOBHOM MO3r. Buiaenen-
HbIH OpraH ¢ MOMOLIBIO NMHHLETA HEMEUIEHHO NOMEWAT B Yauwky [letpu ¢
¢docdartHo-conesbiM Gydepom pH 7,2—7,4 ¥ npoMseisaloT ot kposu. JKery-
NOK ¥ KHIIEYHHK 0CBOOOXIAIOT OT CONEPXKHMOTO M TILATENEHO MPOMBIBAIOT
¢ocparro-conesbiM 6ydpepom pH 7,2—7,4. B 3aBHCHMOCTH OT HEAH HCCIIe-
JOBAHHA OPraHsl MEPEHOCATCA B COOTBETCTBYIOUIHE (HKCHPYIOLIME KHIKO-
CTH WIH 3aMOPXHBAIOTCA B )KMIKOM a30Te HAH C NOMOLLBIO CYXOFO JIbJa.

1o BO3MOXXHOCTH OpraHbl OHOTO H TOI'O K€ XHBOTHOTO HCMOJNB3YIOTCA
U1 NIPOBECHHUA PA3IMYHBIX BUAOB aHANTH3A.

na npucomoenenus cpes3oe mxaneli 018 I1€KMPOHHOU MUKDOCKONWU
opraH pa3pe3aioT ocTpoit OpuTBoi Ha Kycks pasmepoM 1 x 1 x |1 MM (6 kyc-
KOB OT OJHOr0O OpraHa OZHOro XHBOTHOro). KyckH NMUHIETOM nepeHocsT B
NEHHUHUTHHOBBIE (IIaKOHBI ¢ HKcaTOpoM (2,5 % rimyTapoBblii anbaerun Ha
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onxokpatioM 0,1 M docarno-conesom 6ydepe pH 7,2—7,4 ¢ nobasneHu-
eM 2 % HeiTpansHoro GpopmManuHa) U3 pacueta 4 CM” Ha OIMH (IAKOH,

M3 Takux TKaHe#l W OpraHoB, KaK MBILILEI, NEYeHb H APYTHE XKeJe3u-
CTBIC OpFaHbl, KYCOYKH MOTYT OBITh BbIpE3aHbl NPOH3BOALHO. U3 Takux opra-
HOB, KaK CepAue, MO3r, MoYKa, KyCOUKH BBIPE3alOT U3 HYKHOTO OTAeJa, Ha-
npuMep, OTAEABHO M3 0OnacTed KOPKOBOrO H MO3TOBOTO BELLECTBA MOYKH, U3
obnacteil npeacepauil MM XeTyaOukoB cepaua U T. 4. Takue oprasel, Kax
ey JOYHO-KHILIEYHBIH TPaKT M KOXa, TpeOyloT OpHeHTauun npy Gpukcaumy.
s 37010 nonepevHsie cpesbl KOXKH U ONPEACEHHBIX OTACIIOB KeTyJ04HO-
KHILEYHOTO TPaKTa NPUKIAAbIBalOT Ha HebosbluMe Kycouku GyMard H B Ta-
KoM BHJe noMeraioT B ¢pukcartop. ITpoGsl H3 0qHOTrO OpraHa OT OAHOTO XKH-
BOTHOIO [TOMELLAIOT B OJMH (IIAKOH.

H3 PasHbiX OTAEIIOB XKeNy.Ika H KHIIEYHHKA BLIPE3AIOT KyCOUKH rola-
1610 1 MM* (06beMoM He Gonee 1 MM®), NEPEHOCAT B MEHMLMNIHHOBbIE (ra-
KOHb ¢ (pUKcaTOpoM. Y MEJIKHX rpei3yHOB GepyT ¢parMeHT KHLIEYHHKA H
3aJIMBAIOT (PMKCATOPOM B paclnipaBieHHoM BHIe. OTHomerune obbeMa dukca-
TOpa K PUKCHPYeMOii TKaHH OMKHO ObiTh He MeHee 10 : 1. [Tpo6bl u3 oaHo-
TO OpraHa OT OZHOI0 XXHMBOTHOTO NMOMCILAIOT B OIMH ITy3bIpPEK.

Kaxxapiii ¢1akoH MapKHpYIOT CeuHalbHbIM XMMHUYECKH CTOMKMM Map-
KepoM JM00 BOCKOBBIM KapaHAalioM, Ju6o npukiexBaloT GyMaxHyio 3TH-
KETKY, 3AIIMCb Ha KOTOPOii AenaloT KapaHjawom. Ha sTHKeTKe J0/MKeH yka-
3bIBAThCA HOMEP XHBOTHOrO W Ha3BaHWE OPraHa, a TakKe BHA aHANW3a, A
KOTOpOro [10AroToBieHa npoba.

[1po6el, HanpaBisieMele B 1a60paTOPHIO, CHAGKAIOT ITHKETKOR M aKTOM
orfopa npo6, B KOTOPOM YKa3hIBAalOT MECTO, BpeMs oTO0pa, o0beKT, opraH,
(MOJ/ITUCH JIHIL, OTOMpaBUIHX npoly.

Bo3moxHo anutenbHoe (10 2 MecsleB) XpaHeHHe 06pa3LioB B (PHUKCATO-
pe npu Temneparype 4 °C. Henb3s monyckats 3aMopaxusaHue o6pasiios,
T. K. 0OpasylolHecs KPHCTALTBI bl pa3pyLIaoT TKaHH.

,aflﬂ NpUSOMOBIEHUR MKAHEBBIX 2OMO2eHamo8 ons 3nel<'mpoml0:7 MUKPpO-
CKOhuu N3 OPraHOB BbIpe3aloTcsa (pparMeHThl pa3MepoM OT 5 X 5 X 5 MM 1o
10 x 10 x 10 MM, ¢parMentTsl Oonbluero pasMepa NpeAnoYTHTENBHEE, He-
Gonbuive OpraHbl WIH OpraHsl MENKNX XHBOTHBIX MOXHO (MKCHDOBATH Lie-
nm(ow. Opranbl Wi X (parMeHTs! MOMEIalT B HeGonbiiHe (nopsaaxa
1 cM®) OTKpBITEIE EMKOCTH (TyHKH 61McTepoB) ¢ onHokparseM 0,1 M doc-
tatHo-coneBom Oydepom pH 7,2—7,4, kaxnaas M3 KOTOpHIX MapKHpyeTcs
OTAENBHO MYTEM MOTPYXXEHHS B 3a/IMBOYHYIO CPEIY TUKETKH (HAANHCH BbI-
NOJIHAETCA KapaHJalom). 3aMopakuBaHHE NMPOU3BOAMTCS XUAKHM a30TOM B
MOPO30YCTOHYHBOM TEIINIOM30JHPOBAHHOM COCYJE€ C IIMPOKHM TOPNOM.
[Ipo6bl, Hanpasnsemsle B J1aGOpaTOpHIO, CHAGXKAIOT ITHKETKOH H aKTOM OT-
Gopa npoG, B KOTOpOM yKa3hIBalOT MecTo, BpeMs oTOopa, o6BekT, oprai,
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HOAIMMCH JHL, OTOMpaBLIMX Mpoly. 3aMOpoKeHHBIE Mpobbl GBICTPO 3aBOpa-
YHUBAIOT B (OIBrY KaxAYK B OTIEABHOCTH H MOrpyxaior B cocyn Jlsroapa
WIM TEPMOC C XMAKMM a30TOM /Ui JONTOBPEMEHHOro XpaHeHHA. MOXXHO
TAKXKE MCMOJB30BAaTh KOJOTHIA CyXo#f JIel B MOpO30YCTOHYMBO# TEpMOH30-
Aupytowed (HalmpuMep, MeHoMIacToBoi) eMKOCTH. EMKoCTh nomxHa ObITh
repMETH4ECKH 3aKpbiTa. [ AJIMTEBHOIO XpaHEHHS MpenapaTsl H3BJIEKAIOT-
CS M3 JKHIKOrO a30Ta U MOMEIIAIOTCA B HH3KOTEMIIEPATYPHBIH X0J0XWIBHUK
¢ Temnepatypoit He Beitne —80 °C. B Takux ycnoBrax npoGsl MOTYT XpaHHUTh-
¢4 B TEYEHHE JIIHTEIILHOTO BPEMEHH.

5.1.5.3. Metoas! noaroroeku 06pa3LoB NpoayKLHH KHBOTHOBOICTBRA.

s onpenenenus coiaepiaHUs HAHOMATEPHAJIOB B Mice U CyOmpoayk-
TaxX CKOTa WJIM NTHLBI M3 pa3Hbix 001acTel MBILIEYHOH TKaHH, TICYEHH, CEPA-
113, MOYeK, JKENy/Ka H IPYTHX OPraHoB CKaJIbMejIeM CPe3aloT HapyKHEIH cloi
H BBIPE3AIOT KYCOYKH Pa3MEPOM MPHMEPHO 2 X 2 x 2 cM.

Hnsa npuzomoenenus cpe3os mxanei OnR INEeKMPOHHOU MUKPOCKONUU
pa3pes3aloT MONYYEHHbIE KyCKM OCTpPOi OpHTBOH Ha KyCOYKH pa3MepoM
1 x1x1 MM (6 KycoukoB OT 0qHO} npo6sl), KOTOPHIC THHUETOM MEPEHOCAT
B MEHUIWIIMHOBEIE (akoHbl ¢ ¢ukcatopoM (2,5 % riyTapoBbiii anbaerug
Ha 0,1 M ¢ocarno-conesom Oydepe pH 7,2—7.4 ¢ nobasnennem 2 %-ro
HelTpaTsHOro GopManuHa) U3 pacyera 4 cM’ Ha oMK (prakoH. OTHOLIEHHE
obvema ¢uKcatopa K (MKCHpYEMOH TKaHM JOMKHO ObITh He MeHee 10 : 1.
Kycoukn ot xaxaoi npoObl MOMEINAIOT B OTJAEIbHbIH MapKMPOBaHHLIHA Ty-
3bIpek. Ha 3THKeTKe HomkeH GBITh YKa3aH H3rOTOBHTENs MPOAYKUWH, Ha3Ba-
HHE M HOMEp MapTHH, a TAKKe BHJ aHANH3a, A KOTOPOro MOArOTOBJICHA
npo6a. [TpoGsl, HampasnsieMbie B naGopaTopHio, CHaGXalOT 3TUKETKON U aK-
TOM 0TGOpa npol, B KOTOPOM YKas3hiBAalOT MECTO, BpeMs oT0opa, 00BEKT, op-
raHsl, MOINHKCH JIHL, OTOMpaBIKX npoOy. Bo3moxHo amurensHoe (o 2 Me-
calleB) XpaHeHue obpasuoB B ¢nkcarope npn Temnepatype 4 °C. Heanss
JAONYCKATH 3aMOpaxuBaHHe o6pasuos, T. K. o6pasyomHecs KPUCTALIbI
JbAA pa3pyialT TKaHH!

Jna npuzomoenetun mxaneevix 20MO2eHAMO8 O INEKMPOHHOU MUKDO-
cKkonuu  BBIPE3AIOTCA  (parMeHTHl pa3MEPOM OT S X5x5SMM 10
10 x 10 x 10 mM. DparMeHTHl MOMemaT B HeGonbume (nopsjka 1 cm’) o1-
KpEITBIE eMKOCTH (yHkH 6imcrepoB) c¢ oanoxpatHeiM 0,1 M docdarno-
conesom 6ydepom pH 7,2—7,4, kaxnas U3 KOTOPHIX MAPKHPYETCH OTAENLHO
MyTeM MOrpyXeHHA B 3aTHBOYHYIO CPEAY 3THKCTKH (HAaAMHCh BBIMOIHACTCA
KapaHJaluoM). 3aMOpPOKHBAHHE MPOM3BOAMTCA XHMAKHM a30TOM B MOpPO30-
YCTOHYHBOM TENIOU30IMPOBAHHOM COCY/lE C HIRPOKUM ropioM. ITpo6ur map-
KHpPYIOT TaK Xke, Kak ¥ o6pa3usl Tkanei. 3aMmopo)keHHble NpoGhl ObicTpoO 3a-
BOpa4HBAIOT B GO/IBIY KOKIAYIO B OTAEIBHOCTH H NOTPYXaloT B cocya Hptoa-
Pa WM TEPMOC C KMAKHM a30TOM JUISl JI0JrOBPEMEHHOro xpaHeHus. Taxke
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MO’KHO MCIIONIb30BaTh KOJIOTHIA CyXOit JieZl B MOPO30yCTONYHBOM TEPMOH30-
nupyloueii (HanpuMmep, INEHOIIacToBOM) eMKOCTH. EMkocth momkHa OBITH
3aKpBITa, YTOObl YMECHBIINTE TEMNOOOMEH. [ JUIMTENBLHOTO XpaHEHHUA mpe-
Napartsl U3BJIEKAOTCA M3 JKMAKOTO a30Ta M MOMEIMAIOT B HU3KOTEMIIEpaTyp-
HBIH XOMOAWIBHHK C Temmepatypoi He Gonee —80 °C. B Takux ycnoBusax
Npo6bl MOTYT XPaHHTBCH B TEYEHHE JUTHTEIBHOTO BPEMEHH.

T'oMoreHathl TKaHEH TOTOBAT JUIA YNPOILEHHA M YCKOPEHHA NETEKUUH
HAHOYACTHLl B TKAHAX B CJIy4ae, €CIM pacrnpeleieHHe HaHOMAaTepHaJIOB B
KJIETKaX M TKAHAX HE HMEET 3HauYeHus.

s npuzomosnenus obpasyoe moaoka N3 TPAHCIIOPTHOH Taphbl WM 110~
TpeOUTENBCKOA YNakoBKH orbupatot 15 cM’ B NMIACTHKOBYIO WIM CTEKIAH-
HYI0 MPOOHPKY € repMETHYHO 3aKphIBatoLIeiics Mpo6Koi.

5.1.5.4. TlpuroTtosiieHre 06pa3LoB [l 31EKTPOHHOH MUKPOCKOTIHH.

Hoctynueupe obpasus! pasaensior Ha 2 rpynnst. [epsas rpynmna o6-
pa3uoB MOABEPracTcs ONTHMH3MPOBAHHON Mpolenaype NpoOONOATrOTOBKH,
MOJHOCTBIO UCKIIIOYAIOLIEH KOHTPacTHPOBaHHE 06pa3IoB, KOTOPOE MACKHPY-
eT HauM4yHe HaHoyacTHL. OO6pa3subl U3 NEpBOH rpynmbl HCTIONL3YIOTCA B
JanbHeleM 1 OLCHKH HAINYHA HAHOYACTHIL H HX MOP(ONOruH, a TaKkxke
JUISl CTATHCTHYECKOTO aHAJIM3a YaCTOTHI BCTPEYAEMOCTH HaHO4YacTHL. Bropas
rpynna noJBepraercs CTAHAAPTHOM MPOLEAYPE NMPOBOAKH U KOHTPAaCTUPOBA-
HHS, 4TOOB! MOXKHO ObLIO OLEHHTH COCTOAHHE TKaHH B KOHTPOJE H NpPH Aeii-
CTBMU HAaHOYACTHII, @ TAKOKE BHISCHHTH JIOKAJTH3ALMIO HaHOUacTHI. Bee mpo-
HEeAypbl NPOBOJAT TOILKO B CTEKJISIHHO# mocyae!

BaxxHbIM IyHKTOM NOATOTOBKH 00pa3siia K 3J€KTPOHHOMHKPOCKOITHYEC-
KOMY HCC/IEZIOBAHMIO ABIIAETCA NOATOTOBKA GJICHA (CceTo4eK) M HaHeceHHe Ha
HUX (opMBapoBoif niueHKH. Cnenyer yYHTHIBATh, YTO MOMANAHHE HYKEPOI-
HBIX YacTHLl Ha IUIEHKY Ha 3TOM 3Tane ABAETCA CYLIECTBEHHBIM (paKTopoM,
NPHBOAALIMM K apTedhakTam B NOCIEAYIOLIMX H3MEPEHHUAX.

Jns HaHeceHHs (HOPMBApOBOM M/IEHKH Ha CETOYKH H GeHabl MOXeT
OBITH HCIIONIL30BaHA ciaenyrwmas MCToaHKa.

MBsITbe ONEHI KITH CeTOK: MOMECTHTh OeHab! WM ceTkH B 30 %-10 co-
JITHYIO KHC/IOTY Ha | MHH NpH KOMHATHOI TeMmeparype; NpoMbITe G1eH/1b! B
IUCTHIIHpOBaHHOH Boae 10 pas; npoMbiTh 6I€HABI B aLETOHE (Ipajalus X4)
3 pasa ¥ BBICYLIHTh Ha BO3JyX€; XpaHUTh ONEHIbI B repMETHYHO 3aKPbITOH
€MKOCTH, YTOOB! M30eXaTh nonaaaHus MbUIH.

B ToM ciyuae, €CIH CETKH MCMOJb3YIOT NIOBTOPHO, Nepea Mpoueaypoii
npoMelBaBuA HX o6pabaThiBailoT ynbTpasBykoM. CeTKH NOMEIAOT B CTEK-
NAHHYIO KOJOY C AMXJIOPITAHOM H MOIPYXaioT B YJBTPa3BYKOBYIO BaHHY,
HanoJHeHHY0 Bojoi. IIpn ncnosb30BaHMH yEbTPa3BYKOBOH BaHHB! C MbE30-
KepaMHYECKHM Npeobdpa3oBaTesieM ¢ BhIXOAHOH MouHocThIO 0,06 KBT 006pa-
60T1Ky npoBoaat npu 37 wiu 44 k['n B Teuenne 10—15 mun. Ilpn ucnons3o-
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BaHMH BaHH ¢ OonbLIeii MOLIHOCTBIO BpeMs 0OpaboTky MOXHO CHHXATh IIPo-
MOPLMOHANBHO MOIHOCTH, HO HE MEHBILE 5 MHH.

IIpuroToBneHue MICHKH:

o npurotoButh 0,3 %-i pactBop opMBapa B AMXJIOPITaHE (rpamaims
X4) B y3KOH CTEKISHHOH €MKOCTH ¢ npuTepToil Kppikoi. ITonxoe pacTBo-
peHHe AocTuraercs 3a 3 qHsa. XpaHHTh B TEMHOTE;

® YUCTOE NPEJMETHOE CTEKIO OMYCTHTH B EMKOCTh C ()OPMBApOM, Bbi-
HYTb, IOCTaBUTH CTEKIO peOpoM Ha PHIBTpOBANBHYIO OyMary s ynajeHus
M3NUIIKOB (opMBapa M BeICYLIMTH. IlpouapanaTe npenapoBalbHOM MIIIOH
NPAMOYTONBHHK MO Kpawo cTeia. IToArOTOBUTE HIMPOKYIO €MKOCTh C JHC-
TUJIKPOBAHHOI BOAO# (yA0GHO MCNIORL30BATE KPUCTAIIH3ATOD). AMCTHIIIN-
pOBaHHas BOZJa HAMBAETCSA B EMKOCTH 0 00pa30BaHMs BHITYKJIOTO MEHHCKA.
Y 5anuTh NbUIb C NOBEPXHOCTH BOABI C MOMOMIBIO CTEKIAHHON MANTOYKH WIH
MMUNETKH. Y AICHHE NbUIH 00A3aTeNbHO, HHAYe TbLTL monajgeT Ha GopMBapo-
Byl0 MuieHKy. KopoTko nozplmath Ha cTekilo ¢ (OPMBApOBOH TUICHKOH H
MEJUIEHHO MOTPY3HTh €ro B €MKOCTb C BOJOH. B mpouiecce morpyxeHus
$hopMBapoBas MmieHKa OTAEAUTCA OT CTEKIIA.

BeIMbIThIE GIIEHBI TOMELIAIOTCA HA MOBEPXHOCTD IUIEHKU C TOMOIIBIO
nuHueTa. [DieHKa BBUIABIMBAETCH HA YHCTOE TIPEAMETHOE CTCKIO, KOTOpoe
nomewaoT B 4awky [leTpd a1 mocrexyouero BoICy HBaHUA.

5.1.5.4.1. TToaroToBka cpe30oB TKaHe# 1A ACTEKUHH HAaHOMATEPHAIOB
MeToaoM IIOM (6e3 KoHTpacTMpOBaHHS ):

a) ¢pukcarop otmuBatot 0,1 M gocharno-coneBrm Gydepom pH 7,2—
7,4 oanokpatHo 20—30 MuH nNpX KOMHATHOH TeMniepaType;

6) npoBoaAT 06e3BOXKHBAaHHE OOPA3LIOB B BOAHBIX PacTBOpax 3THIOBOTO
cnupra:

® obpabarsisatot 06pasubt 50 Y%-M 31MI0BEIM criupToMm 20 MuH 1ipu 4 °C;

e o6pabathiBalor oGpasusl 60 %-M 3TWIOBHM CHHpTOM 2 pa3a Ho
20 muH npu 4 °C;

e obpabarteiBaiotT 06pa3usl 70 %o-M 3THIOBEIM CNIHPTOM B TeueHHe 12 4
nipu 4 °C (OCTaBAAIOT HA HOYB B XONOANIIBHUKE);

e obpabaTteiBaroT 06pasus 80 1 96 %-M pacTBOpaMH 3THJIOBOrO CIIUPTA
1o 20 MuH;

¢ 06e3B0XKHUBaOT 00pa3Lel aueTOHOM 3 pa3za 1o 45 MHH NpH KOMHATHOMR
TeMIepaType;

B) NMPOBOAAT NMPOMHMTKY MaTepuana M MOCIEAYIOILYIO 3aJIMBKY B 3MOK-
cuansie cmonsl. Ucnonesyrot cmecs dnon 812, DDSA (noaeunn sHTapHbIi
anruapun), MNA (MEeTHIIHAMKOBBIH aHTHAPHI) B COOTHOUICHHH 13 :8:7.
Jns monuMepusaunn KoGasnserca karamusatop DMP-30 (tpuaumernnamu-
HOQeHOo);
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I) s NponUTKHY 00pasipsl MPH KOMHATHOI TeMIepaType NOMEILAKOT Ha
2 4 B CMeCh CMOJIBI U aleToHa | : 3, 3aTeM Ha 2 4 B CMECh CMOJIBI M alleTOHA
1 :1 nnaHoub (12 4) B cMech cmousl 1 antetoHa 3 : 1. [lepen okoHUaTeIbHON
3aJIMBKOM MaTepHan MOMEIAOT Ha 2 4 B cMOJy. J1d 3aIuBKH HCNOB3YIOT
crneuuasbHble TehIOHOBBIE N/1aThl C TyHKAMH IUIS 3AIHBKM (IOMYyCTHMO HC-
NOJ/Ib30BaHue OIHCTEPOB OT TabNeTok);

1) NOAMMEPH3aLMIO MaTepHana NpoBOAAT B TeueHue 24 4 npu 37 °C, 3a-
TeM B TeyeHHe 48 4 npu 60 °C. OxoHuaTensHas TBEPAOCTh OJIOKA MOXET
ObITh NOROOpaHa U3MEHEHHEM COOTHOILLEHMA CMOJIBI M Karajiu3aTopa;

€) M3 MOoJyYeHHOro Giioka ¢ MOMOUIBIO JIOO3HKA BBRINMHUAHBAIOT HPAMO-
YroNbHBIH YYacTOK, pa3MepoM 2°x 2 x 5 MM (LUMPHHA : IIHPHHA : BBICOTA).
Ilonyuennble 610KH 32KpEIVIAIOT B CAEUHMATLHOM AEPKATEAE H 3aTaYHBAIOT
ocTpoit OpHTBOH B BHIE yCcEUCHHOH MUpaMuAabl NojA OUHOKYIAPHBIM MHKpO-
CKOIIOM;

) cpe3bl TOMMHHOHA g0 80 HM MOJYYarT Ha yILTPaMHKPOTOME C MO-
MOIUBIO aIMa3HOrO WM CTEKISHHOTO HOXka. Cpesbl nepeHocaT Ha GieHabl
WM CETKH, NMOKPhITbIe GOPMBAPOBOH NIEHKOH M BRICYIIMBAIOT He MeHee 1 U Ha
Bo3ayxe. JlaHHast IpoHeAypa JO/KHA BBINOIHATHCS OMbITHBIM CTIEHHAITHCTOM.

5.1.5.4.2. TloaroroBka ¢ HCNONB30BAHMEM CTAHAAPTHOH NpPOLEAYPHI
MPOBOAKH U KOHTPACTUPOBAHMA:

a) ofpasub! (Kycouku TkaHu | x | x | MM) OTMBIBalOT OoT ¢uKcaropa
0,1 M docdarHo-corebiM Oydepom pH 7,2—7,4 oaHokpatko 20 MHUH 1pu
KOMHATHOIi TeMIiepaTtype;

0) oOpa3ubl NOPUKCHPYIOT U KOHTPAcTHPYIOT 1 %-M pacTBOpOM 4eTHI-
pexokucH ocMus (OsO,) Ha 0,1 M docdarnom 6ydepe pH 7,2—7,4 B Teye-
Hue 2 u. PacTBop rotossT pasdasiennem 2 % BoaHoro pactsopa OsO, Hermo-
CPEACTBEHHO nepel Hcnons3oBaHueM! (Iymapossiii aredecud aywwe, wesm
YEMbIPEXOKUCh OCMUA uKcupvem Geaxu, HO Xydce cmabunuupyem aunuosl,
Ymo u 00ycroenUeaem UCHOAL308AHUA OOOUX PUKCAMOPOS, KaK OONOMHAIO-
wux opye opyea);

B) MPOBOIAT 00€3BOXKMBaHHE 00pa3LloB B BOJHBIX PAacTBOpax 3THIIOBOIO
cnMpra:

e oTMbIBalOT 0bpasubl or OsO, xonoaueiM (4 °C) SO %-M pacTBOpOM
3THI0BOTO cnupTa 3—4 pa3a no 5 MMH [0 NMpEKpallleHHsi HOTEMHEHUs pac-
TBOpa. Mcnonb3oBanue xonoaHoro 50 %-ro 3TaHona NpenOTBpaILAcT BbiNa-
JEHHE OCMHUA B OCAJIOK;

e oOpabatbiBatoT 06pazusl 60 %-M pacTBOPOM 3THIIOBOrO CIIMPTa 2 pa3a
o 20 mun (4 °C),

T) OPOBOAAT KOHTpacTHpoBaHue obpasuos 2 %-M crimproBbiM (70 %-i
PacTBOp THJIOBOrO CIIMPTa) pacTBOPOM ypaHuiauerara npu 4 °C B TeyeHue
12 4 (0CcTaB;IAIOT HA HOYb B XOJOJWIbBHHKE);
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n) obe3soxknBaior o6pa3usl xonoxHeM (4 °C) 80 u 96 %-M pacTBOpOM
STWIOBOTO crypra no 15 mMuH (KoMHaTHas TeMneparypa). HMcnonn3oBanue
xonozHoro 80 %-ro pacTeopa 3THIOBOrO CIIHPTA IMPEJOTBPALIAET BLINIACHHUE
B OCaJIOK YPaHHJIa;

€) o6e3BoXxnBatoT 06pasLsl aeTOHOM 3 pa3a Mo 45 MUH (IpU KOMHATHO#H
TEMIIEpPATypE;

XK) TIPOBOJAT MPOMMTKY MaTepHaia ¥ MOCIEAYIOLUIYI0 3aIHBKY B 30K~
CHIHbIE CMOJIbI, MCTIOAB3Ys cMech OnoH 812, DDSA (noneumn sHTapHLIH
auruapua), MNA (MeTWIHAMKOBBIH aHTMApPHA) B CooTHOmeHMH 13 :8:7.
s nonuMepusauuu nodasnserca karanuzatop DMP-30 (TpuanmMerwiaMn-
HoeHON);

3) Wi NPONMTKN 06pasibl NPH KOMHATHOH TeMIlepaType MOMEIAloT Ha
2 4 B cMeCh CMOJIBI 1 aueToHa 1 : 3, 3areM Ha 2 4 B CMECh CMOJIBI H alIETOHA
1:1 1 1a Houb (12 u) B cMeCh cMosl i atieToHa 3 : 1. [Tepen okoHuaTenbHO#H
3aIMBKOif MaTepHal MOMeWaoT Ha 2 4 B cMouy. JUIS 3aIMBKH MCTIONB3YHOT
crieuuasbHble TEQIOHOBBIE NNATHL C JIYHKaMH JUIS 3a1HBKH (JIOITYyCTHMO HC~
none3oBaHue 61HCTEPOB OT TabiICTOK);

H) MMOSIMMEPH3ALMIO MaTepHasia [IPOBOAAT B TeueHHe 24 u mpn 37 °C,
3areM B TeueHHe 48 4 npu 60 °C. OxonuamensHas meepdocmv 6roxa Mo-
acem Gvimb NOOOOPAKA UIMEHEHUEM COONTHOWEHUA CMONBL U Kamaau3amopa,

K) M3 MOJyd4eHHOro 610ka ¢ TMOMOWBIO IOG3UKA BLIMHIMBAIOT IPIMO-
YrojbHbplH y4acTok, pa3MepoM 2 x 2 x 5 MM (IUHpHHA : LIMPHHA : BEICOTA).
IMonmyyernsle GIOKH 3aKPEILIAIOT B CHEUHAILHOM JEPXKATENe M 3aTAYHBAIOT
ocTpoit 6pUTBOH B BHIOE yCEYEHHOH NMPaMHAB! NOA DHHOKYISPHBLIM MHKDO-
ckonoM. Takue OpraHbl, Kak K0Xa, MBIIICYHbIE BOIOKHA, OTAE/EI XKeEaya0u~
HO-KHMILEYHOTO TPaKTa TpeOyIOT NPABUILHOH OPHEHTALIMH NPH U3 OTOBJICHHH
cpe3os. [IpenBapHTENBEHO H3TOTABIHBAIOT MNOXYTOHKHE CPE3Bl TOMUHHON 3—
S MKM C NOMOLILI0 MHPOMHTOMA (HCIOJIB3YHOT CTEKIAHHBINH HOX). Cpe3sl
MNOMEILAIOT Ha NPEeIMETHOE CTEKI0, OKPAUIMBAIOT KPacHTENEM TOJUTYHIAHHO-
85IM cdHuM (0,1 % pacTBOp) H MPOBEPAIOT IPABHIIEHOCTE OPHEHTALMK C M0~
MOLIBIO CBETOBOTO MHKpockoma. [a MccileoBaHHS KOXKH M OTAENOB Xe/y-
JOYHO-KHIIEYHOTO TPAKTa Cpe3 NOJDKEH MPOXOAHTh CTPOro B IONEPEYHOM
HanpasJieHHH;

J1) cpe3bl TOMMMHOH 10 80 HM NOMY4alT Ha YJIBTPAMHKPOTOME C II0~
MOLIBIO QJIMA3HOr0 WIIH CTEKIAHHOTO HoXa. [UIA BRIACHEHHA JIOKAJIM3allUH
HaHO4acCTHL| PEKOMEHIYETCA NCNONB30BaTh CEpHiiHbIE Cpe3bl;

M) Cpe3bl NEPEHOCAT Ha GIEHIBl HIIH CETKH, NOKpHIThie GOPMBapOBOit
TUICHKO#M, ¥ BHICYLIMBAIOT He MeHee 1 4 Ha Bo3dyxe;

H) JUIA aHalM3a YIBTPacTPyKTYphl KJIE€TOK B MPUCYTCTBHH HAHOYACTHI{
MOMy4eHHBIE Cpe3bl KOHTPACTHPYIOT YPaHUIAETaTOM H IMTPAaTOM CBHHUA 15
MMH NpH KOMHaTHO# TeMneparype. I 3TOro cpe3sl MOMEMAIOT B KaILTIO
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30—40 MM’ cooTBeTCTRYIOWIETO pacTBopa, HaHECEHHYIO Ha napaduisM B
yamke [letpy. BaxHeIM MOMEHTOM siBliseTCA HEOOXOAMMOCTh NP KOHTpa-
CTUPOBAaHHH LIMTPATOM CBHMHLIA MOMECTHTH B Yaluky IleTpu psaoM co cpesa-
Mu Kpucraanageckuit NaOH s npenoTBpatieHus BbIIaAeHUs CBHHIA.

5.1.5.4.3. TlpurorosneHue oGpa3uoB s ONpeae/eHNs HAHOMATEPHAIOB
B TKAHEBBIX FOMOTEHATaX METOAOM MPOCBEYHBAIOUICH JIEKTPOHHOK MHKpO-
CKOITHH.

BaxHbiM MYHKTOM TNOAroToBKM 06pasua K 31¢KTPOHHO-MHKPOCKOMH-
4ECKOMY MCCJIENOBAHHIO, ABIAETCH NOATOTOBKA CETOYEK H HAHECEHHE HA HUX
(hopMBapoBO# UM YITIEPONHON TUIEHKH.

Ipouenypa HaHeceHUs GOpMBAapPOBOM IJICHKH HA CETOYKM aHaJIOrM4yHa
onucaHHo# ans Onewa B pasaene «[lponuck npuroroBicHust o6pasuoB s
OMpeAcIieHHs: HAHOMATEPHAIOB B cpe3ax TKaHeH METONOM NPOCBEYHBAIOLLEH
JJIEKTPOHHOH MUKPOCKOTIHH».

Jns nomydeHHs CETOK C yIJIepOJHOH MieHKOH HeoOXoauMO BHayane
HanbUIMTB CJOH yIJI€poJa Ha NMOBEPXHOCTH CJIO/Abl, HEMOCPEACTBEHHO NMEpex
HanbUIEHUEM PacLUEIUIEHHYIO A NONyYeHHs YHCTON INAanKoH NOBEPXHOCTH.
Hanbinenve npon3BoasT ¢ NOMOILbI0 NPUOGOpa JUIsi HANBUIEHNS TJIEHOK yrire-
poaa B Bakyyme (Hanpumep, Emitech K950X ¢upmbt «Emitech», Bennko-
OpHTaHus, WM aHaNorMyHbIM). HanblneHHe MpoU3BOAAT B BaKyyMe He Bbille
4—10 mbap umnyabcHo, AenalT 2—4 uMnyiabsca B TeyeHue 2—>35 ¢ ¢ nepe-
peiBamu 1o 30 ¢ Mexay HUMH. ['0TOBYO MIEHKY CITyCKalOT Ha MOBEPXHOCTD
JUCTHLIMPOBAHHOM BO/Ibl, HAUIHTON B HEMpO3payHblii koHTeliHep. [Ipeasapu-
TCJABHO OTMBITHIC (Kal( OIMUCAHO 1A 6neHn B pasjaeie Hponqu npuzomoeéne-
Hus 06pazyos 0aa onpedeneHus HAHOMAMEPUAN08 8 CPE3AX MKAHEL MEMOJOM
npoceeugaroweli IAEKMpOHHON MUKPOCKONUU») CETKH IS MHKPOCKOMMH
YKJIaAbIBAIOT Ha MPSAMOYIrOJbHLIH JHCTOK GUIBTPOBATLHON Oymar, BhIpe-
3aHHBIH 110 pa3Mepy YriepoAHO (ICHKM H NOMELLIEHHBIH Ha MO/iepPIKUBalO-
LY CETHATYI0 METAMYECKYIO [UIACTHHKY Ha paccTOSHHH |—2 MM noa
MOBEPXHOCTHIO BOABL. 3axaB NuHLETOM (QuisTpoBansHylo Oymary ¢ ceTkamu
14} I'lO}.U.le)Kl/lBalOLIIEﬁ llHaCTHHKOﬁ, OCTOPOXKHO BBUIABJIHBAIOT YIJICPOAHYHO
TUIEHKY TaK, 4ToObl OHa NMOKpBLIA ceTKH. DUIBTPOBaNIbLHY0 OyMary ¢ NoKpbl-
THIMHM YTJIEPOAHOMN MIEHKOH CETKaMH noMewlaioT B yawky [leTpu win npy-
ryto yno6Hyio nocyay ¢ nornoruteneM Biard B tepMoctar (50 °C) ne menee,
ueM Ha 1 4. XpaHAT CeTKH B 3aKphITOi wauike Iletpu win apyro# ynobHo#
nocysne:

a) obpazell 3aMOPOXKEHHOI TKAHH OTTAUBAIOT MPH KOMHATHO# TEMIIEPAType;

6) u3Menb4aT obpasen U TOTOBAT U3 HEr0 FOMOTeHAT ¢ NMOMOLWIBIO TO-
MOI'€HH3aTopa,

B) JabHEALIYIO OArOTOBKY TOMOIeHaTa K M3MEPEHHAM IIPOBOIAT MO
OJHOM W3 ClEAYIOUIHX METOAHUK!

® C UCNONBI0GAHUCM KOHYEHMPUDOBAHHBIX HEOP2AHUYECKUX KUCIOM.
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a) nomewaoT 40 MM® MPHrOTOBIEHHOTO FOMOTEHAaTa B TIOIHIIPOIITE-
HOBYI0 TpoSUpKY;

6) nobasnstor 30 MM’ KOHIIEHTPHPOBaHHOH a30THOH KHCIIOTHI, Nepe-
MEMHBAKT CMECH;

B) DOMEIAIOT cMech B TepMocTaT (37 °C) Ha HOub;

r) mociae uHkyOanmu HeHtrpammsyior cMecs 10 M pactBopom NaOH,
nposepuB pH cMecH YHHBEPCAILHBIM HHIHKATOPOM.

HepocTaTtok TakoM MeTOAMKH — 06pa3oBaHHE MHOTOYHCJIEHHBIX KpH-
CTA/JI0B COJIM NPH NMEPEHOCE H BRICYNIIMBAaHHKM 00pasiia Ha CeTOYKE 1A JeK-
TPOHHOH MUKPOCKONIHH,

® C UCROMb30BANUEM HpOMEAsl «Dnago3um»:

a) nmoMemawT 40 MM~ NPUrOTOBNEHHOT0 rOMOICHAaTa B IIOJHNPONKIE-
HOBYIO NPOOGHPKY;

6) aobGasnsior mporeasy «®dnaBosum» u3 pacyera | r romMoreHara —
2§ ex. akTHBHOCTH NpOTeaskl, IEPEMELIHBAIOT CMECH;

B) NoMemarT cMech B TepMoctat (50 °C) MUHMMYM Ha 6 4, ONTUMAIBHO
Ha 20 u.

IIpametuanHe: aKTHBHOCTH NPOTEa3bl MakckManbHa npu pH 6,0;

® € UCONLIOBANUEM NPOMEUHA3bL K:

a) moMemaoT 40 MM~ NPHTOTOBIEHHOTO rOMOreHaTa B MOJHIIPOMNUIIe-
HOBY10 NPOOGHPKY;

6) noGasmator nporeudasy K n3 pacuera 1 r romorenara — 30 ea. ak-
THBHOCTH NPOTEHHA3bI, MEPEMELINBAIOT CMECH;

B) noMemarT cMech B TepMoctat (37 °C) Ha 4 u;

T) Ha YACTYIO QHIBTPOBATBHYIO OyMary BBIKIABIBAIOT MEAHYIO CETOY-
Ky C IpefBaphTe/IbHO HaHECEHHOM (OPMBapOBO MIEHKOH WM ¢ HANBUICH-
HBIM TOHKHM CIIOEM YIJIEpO.a;

1) Ha CeTOYKy HaHOCAT 2,5 M’ 06pasiia, NOArOTOBIEHHOIO H3 FOMOTe-
HaTa, Cpa3y Xe CTArHBad Kpas KalLlM Ha QUIbTpoBalbHylo Gymary;

€) MOACYLINBAIOT CETOYKY Ha BO3XyXxe B TeueHHe 5—10 MUH, 3akpeiBas
OT NONalaHHA NBLIH KPBILIKOH 9amky [leTpn wim cTexnsHHOro 610kca, 3aTeM
NEPEHOCAT B OOKC JUIX XPaHEHHA 31€KTPOHHO-MHKPOCKOIMYECKHX 06pa3uos.

5.1.5.4.4. IlpuroTorneHHe 06pa3LioB CHIBOPOTKH HIIH IJ1a3Mb1 KPOBH JUIA
OMmpe/ieNieHHst HAHOMATEPHaZloB METOIOM MPOCBEYHBAIOILEH 3NEKTPOHHOM
MHKPOCKOIMMHU:

a) K 20 MM’ CHIBOPOTKM HIH IIa3MBI KPOBH N06GaBasioT 5 MM® 10 %-ro

pacTBopa noneunncyan»a-ra HaTpus;

6) K noisyueHHo# cMmecH nobaeasioT 5 MM’ pacTtBopa nporenHassi K
(1 mr/cm’);

B) MHKYOGHpY10T B TepMocTate npu 37°C B Teuenue | u;
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T) Ha uuCThI OGyMaxHbli QUbTp (THa Whatman Win aHaloOrH4HbIiR)
BBIKJIAIBIBAKOT MEAHYIO CETOUKY C MpeABapHTENbHO HaHecEHHOH ¢opMBapo-
BOH MJIEHKOH MM C HANBUJICHHBIM TOHKHM COEM YIiiepoa;

1) Ha CETOYKY HaHOCAT 2,5 MM’ o6pa3ua, NOArOTOBNEHHOIO U3 roMore-
HaTa, cpa3y e CTATHBasA Kpas Karuld Ha QUIbTpoBaibHYyO OyMary;

€) MOACYIUMBAIOT CETOUKY Ha BO3AyXe B TeueHHe S—I10 MMH, 3aKkphiBas
OT NONaAaHNns NbUTH KphlUKoH Yaiky ITeTpy nau crexisHHOro 6ioKca, 3aTeM
nepeHocAT B GOKC U1 XpaHEHHs! 31eKTPOHHO-MHKPOCKONUYeCKHX 06pasLios.

5.1.5.4.5. TlpuroTosineHue oOpa3iioB MOJIOKa JUIS ONpPE/eICHNS HaHOYa-
cTHI MeToaoM TOM:

a) nomemaiot 40 MM® 06paslia B OJHIPONUIEHOBYIO NPOGHPKY;

6) nobaBnsioT MpoTeasy «D1aBo3uM» M3 pacueTa Ha 40 MM’ MoJIOKa —
0,1 en. akTHBHOCTH MNpoOTEa3bl, IEPEMELIHBAIOT CMECh;

B) NoMellaloT cMeck 8 TepMocTar (50°C) MUHUMYM Ha 6 4, ONTHMAIBHO
Ha 20 y. IIlpumedanue: cM. . 5.1.5.4.3;

T) Ha YKCTYIO QMUIBTPOBANBHYIO OyMary BLIKIAAbIBAIOT MEAHYIO CETOY-
Ky C MpeaBapHTENbHO HaHeCEHHOW (GOPMBApOBOH NMIEHKOI WM C HalblICH-
HbIM TOHKHM CJIOEM YIJIEPOAa;

1) Ha CETOUKY HAHOCAT 2,5 MM’ npoObl MOJIOKa, cpa3y e CTArMBas Kpas
Kanm Ha GUIbTPOBAILHYIO Oymary;

€) NOACYIIMBAKOT CETOYKY Ha BO3jyxe B TeyeHHe 5—10 MuH, 3akpbiBas
OT MMONAaJAHKA NbUIK KppliKoi Yawiku Ilerpu nam creknsHHoro 6rokca, 3aTeM
MEePeHOCAT B OOKC JUIS XpaHEHHS 3JIEKTPOHHO-MUKPOCKONIUUECKHX 00pa3LoB.

5.1.6. Memoouxa npogedenus 31eKMPOHHO-MUKPOCKORUNECKO20 ARANU3A

MeTtonnka MpOBEACHHA aHAHM3a [PHBOAMTCA JUIA ABYX THNOB oOpas-
LOB: /UIA CPe30B TKaHeH (OpraHoB) W XHAKHX o0pa3LoB (Mja3Ma KpOBH, Jid-
3aThbl, JKCTPAKThl, FOMOI€HaTH!l TKaHe#l W opraHoB H T. 11.). HauGonee BaxkHoe
paznuMe Mexiy 3TUMU oOpasuamu 3aKI04aeTcs B TOM, YTO NPH aHaln3e
Cpe30B CYLECTBYET MPHHUMNHANLHAA BO3MOXKHOCTH ONPEAETHTDH JIOKaIH3a-
LMIO HAHOYACTHII B KJIETKE HIIW TKAaHH, a MPH aHAIM3€ XHAKMX oOpa3LoB Ta-
KOM BO3MOXHOCTH HET.

Metoanka onucaHa Aas Ciaydas pPerdcTpalHH CHTHANa C TMOMOILLIO
I13C-kaMepsl M NONYYEHHA Pe3yibTaTOB Cpasy B uHppoBoM Buae. Hacrpoii-
Ka W IOCTHPOBKa MMKPOCKOMA MPOBOAMTCA KBAIM(PHUMPOBAHHBIM ONEPaToO-
POM COrIaCHO UHCTPYKLIHH K MUKPOCKOITY.

5.1.6.1. MeTtoauka npoBeJEHMS aHA/NM3a MO BBHIABJIEHNIO HAHOYACTHII,
MX HICHTH(HKALIMH, OTIPEEIEHUIO UX pa3Mepa H GOPMEIL.

2) AHa/lM3 O BBIAB/AEHUIO HAHOYACTHUL, HX NAEHTHOHUKALMH, ONpeaee-
HUIO pasMepa W (GopMbl MPOBOAKTCA HAa MNpenapaTtax FOMOreHaToB, ITa3Mbl
KpOBH, MOJIOKa U HEKOHTPAaCTUPOBAHHBIX CPe3ax TKaHe# u opraHos. Tommu-
Ha cpe3a TKaHeH W opraHoB He JOKHa npesbluath 70-80 HM. Heobxoaumo
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YIOCTOBEPHTECH, YTO Ha Cpe3e, MOMY4YEHHOM NpH Hape3ke O10Ka, MpUCyTCT-
BYET TKaHb.

6) AHanu3 MPOBOANTCA C HCIIONB30BaHHEM TPEX CPE30B, HAPE3aHHBIX C
OHOro H TOro ke 6noka (o6pasua), ¢ yHacTkoB 6roka, OTCTOSLIHX APYT OT
Apyra He MeHee, ueM Ha 100 MkM. AHanu3 xMakux oOpa3sloB NPOBOAMTCA
IUTA TpEX CEeToueK ¢ o6pasioM, HAHECEHHEIM M3 OJHOM M TOii Xxke npobmi (ro-
MOT€HaT, 11J1a3Ma KPOBH, MOJIOKO) MOCJIe TINATENBHOIO NEPEMELIHBAHNS NPO-
6bl MepeR KaKAbIM HaHECCHHEM Ha CeTO4YKy. B kagecTBe KOHTpONA HCMOMNb-
3yIOT YHCTBIH GNEHX MIH CeTOMKY, YTOOBI YIAOCTOBEPHUTHCA B OTCYTCTBHH
KOHTaMHMHaLHK 6J€H1a HIIH CETOYKH NOCTOPOHHHMHU HAHOYACTHLIAMH.

B) B 3aBHCHMOCTH OT pa3Mepa HaHOYacTHL, KOTOpbiE Heo6XoauMo 06-
HapyXHTb W OXapaKTEePH30BaTh, BHIOHPAIOTCA 11apaMETPbl YBETHYCHHS MHK-
pockona u pasMepa oundpoBsIBaEMOro H3o0pa)keHus B IIUKCENax.

Brifop 3THX mapaMeIpoB AMKTYETCH paspellleHHEM, KOTOpoe AOJDKHO
661Th 0OecneyeHo B oUMPPOBaHHOM H306pakeHHH, 4To6bl MOXKHO ObLIO JOC-
TOBEPHO MPOBECTH aHAIM3 pa3Mepa M Gopmbl HaHOYacTHU. XOTH BIEKTPOH-
HbIH MHKpOcKon obecnieunBaer npejenbHoe paspeiedue myduie 0,5 HM, HO
U3-3a KOHEYHOro pasMepa nukcena matpuusl I13C, BeIGpanHoO# aucKpeTHO-
CTH oLUM(POBKH H300pakeHHs (pasMep H300pakeHNs B MHKCeNax) paspele-
HHE B OLMPPOBAHHOM H300paKEHHUH R, MOXKET OT/IMYATHLCS OT MPENETILHOTO
pa3peleHrs MHKpOCcKona.

Bennuuna R, ¢ yuerom Teopembl HalikBucra Oyner onpenenstocs cie-
Aytomeii Gopmyoii:

R, = 3L , rae

X

L — nvnHe#HbIA pasMep nons o6pasia, orobpakaeMblli MMKPOCKONIOM Ha
IT3C-kamepe npy BEIGPAHHOM YBEIHYCHHH, HM;

X — 4Mco nuKcenoB B ouuppoBaHHOM H300paKeHHH pasmepoM X x X
TIHKCENOB. Y BellHIeHHE MUKPOCKOTIa 06PAaTHO MPONOPLHOHANBHO L.

YroOBl HMETH BO3MOXHOCTB ONPEJCHNTb HOPMY HAHOYACTHIBI, B HacT-
HOCTH, OTJIMYATH KBAaAPaTHYK HAHOYACTHITy OT KPyrJoii, HeoOxomnMmo, uro-
651 n306paxkeHne HaHodacTuusl Ha [13C-MaTpHie npoenmpoBanock Ha 1Io-
manky He MeHee 5 x 5 nuxcenoB. TakuM obpa3oM, MHHHMANLHEIR pasMep
HaHOYaCTHLB! Z,,, JUI KOTOPOH MOXKHO onpeneauTs GopMy npu BLIGPaHHBIX
napametpax L u X, onpenensercs ¢gopMyoii:

5L
Z, =—
X

TakuMm ofpasom, 9T00B OGecHedYHMTh AOCTOBEPHOE ONpEAC/ICHUE IO
n3o6paxeH 10 pasMepa 1 GopMbl HAHOYACTHI C MMHHMAJIBHBIM pa3MepoM Z,
HeoOxoaumo BLIOpaTs napamerpsl L U X Tak, YToObI
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222,

[Ipu 3TOM COCTaBAAIOIIAA MOTPELIHOCTH M3MEPEHHS pa3Mepa HaHOYa-
ctuusl 8Z,, xoropyio no I'OCT P 8.563—96 MOXHO OTHECTH K MOIPEUIHO-
CTAM CYMTHIBAHMA 3HAYEHUIN M3MEpPAEMOH BeJIHYMHEI CO IIKAJ M JBarpamM, B
Clly4ae MCIOJIB30BAHUA OLM(POBAHHOTO H300PAXKEHUA COCTABUT:

52,-%
X
B Tta6a. 1 npeacrasneHs! BennuuHsl R, Z,,, ¥ 8Z, NpH pa3IHyHBIX yBe-
JIMYEHHAX W ABYX pa3Mepax H300pakeHMil B IHKCENax UIS TUIIHYHOTO 3JEK-
TPOHHOTO MMKPOCKONA, y KOTOpOro npu yeenudeHun 50 000 pasmep moss,
npoeunpyemoro Ha [T3C-matpniy, cocTaBiser 3 x 3 MKM.

Tabnuya 1
LxL, XxX R, Z,., 8z,
YBennyenne HM Inkcen HM HM HM
1 000 000 150 x 150 2000 x 2 000 0,23* 0,4 0,08
500 000 300 x 300 2 000 x 2 000 0,45* 0,8 0,15
400 000 375 x 375 2 000 x 2 000 0,6 0,9 0,2
200 000 750 x 750 2 000 x 2 000 1,1 1,9 04
100 000 1 500 x 1 500 | 2 000 x 2 000 2,3 3,8 0,8
50 000 3000 x 3000 | 2000 x 2 000 4,5 7,5 1,5
25 000 6 000 x 6 000 | 2 000 x 2 000 9 15 3
12 500 12 000 x 12 000| 2 000 x 2 000 18 30 6
1 000 000 150 x 150 1 000 x 1 000 0,45 0,8 0,15
500 000 300 x 300 1 000 x 1 000 0,9 1,5 0,3
400 000 375 x 375 1 000 x 1 000 1,1 1,9 0,4
200 000 750 x 750 1 000 x 1 000 2,3 3,8 0,8
100 000 1500 x 1500 | 1000 x 1000 4,5 7.5 1,5
50 000 3000 x 3000 | 1000 x 1000 9 15 3
25000 6000 x 6 000 | 1 000 x 1000 18 30 6
12 500 12 000 x 12 000} 1 000 x 1 000 36 60 12
*Cnefyer yuecTh npeaenbHoe paspeiieHHe KOHKPETHOro MHKpocKona

r) Ilocne nacTpoiiku MUKpocKkona B OOBIYHOM pEXHMME MPOCBEYHBAIO-
el 31eKTPOHHOH MHKPOCKOIIMH MPOBOXHTCSA MpPEJBAPHTENbHEIH IIPOCMOTP
o6pasua ¢ HebonpmuM ysenuyeHneM (10 000—25 000 x). Ilens Takoro mpo-
CMOTpP2 — OLICHUTh OMHOPOAHOCTh PACNPENCICHHA HAHOYACTHIL (IMEKTPOHHO-
KOHTPAaCTHBIX KOMIIOHEHTOB oOpasua) o o6pasiy, BHIABHTE HanmHuHe o6iac-
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T CKOILUIEHHA 3NEKTPOHHO-IUIOTHOrO MaTepHaua, clejiaTh NpeIBapHTElb-
HYIO OLEHKY pa3Mepa BbIABIAEMBIX HAHOYACTHIL,

1) O6/1acTH HEOAHOPOAHOTO CKOIUICHHA IEKTPOHHO-KOHTPACTHOTO Ma-
TepHaa IIOABEPralTCa aHaIH3Y C YYeTOM BBIONHEHUS ycioBui Z 2 Z,. Ot
pasHbIX y4yacTkoB obpasua B mpefesnax Kaxaol oOHapyxeHHOH obmacTu u3-
mepaeTcs 3—5 n3o6paxeHuii, B KOTOPbIX JODKHBI GBITH NPEACTaBIEHbl OC-
HOBHBIE (110 $opMe, pasMepy) TUIIBI 0OHAPYKEHHBIX 3JEKTPOHHO-KOHTPACT-
HbIX BKIoueHui. Ecnu taknx obnacreii 6onsuie 6, To no BeiGopy oneparopa
aHanmu3upyiotcs 6 ofnactell HEOAHOPOAHOTO CKOIUIEHMS 3JJIEKTPOHHO-
KOHTPacTHOTO MaTepHasa.

N3obpaxenns HaHo4acTHl HEOGXOAMMO COXpaHsATe B ¢aHn, obpaiuas
BHHMaHHe Ha TO, YTOObI Ha u306paxkeHnsax Obl1a MaciuTabHas MeTKa.

Usmepenne u300paxeHuit B pexuMe NPOCBEYUBAIOIIEH 3/IEKTPOHHO
MHKPOCKOMHH JOMONHAETCA (B 3aBUCHMOCTH OT THIIAa aHATA3HPYEMBIX HaHO-
YacTHU) H3MEPEeHHAMH B pexume audpakuuu dexTpoHoB wmu CXIID3.
Llens u3Mepennii B pexuMax audpakuuy 31ekTpoHoB 1 CXI12D - nonyye-
HHEC JAHULIX A4 ﬂlleHTH(l)HKaHHH ANEKTPOHHO-KOHTPACTHOrO MaTepHajia M
060CHOBAHHOI'O OTHECEHHA €r0 K Ofpe/eliseMbIM HAHOYACTHIIAM.

¢) Ilocne u3mepeuuii obnacreil HEOJHOPOAHOTO CKOMJICHHSA 3JIEKTPOH-
HO-KOHTPAaCTHOro MaTepHala, a TaKke B CIy4ae HX OTCYTCTBHs, OMEpaTtop
HaMe4vaer JMHMIo, NPOXOJALLyl0 Yepe3 Bech obpa3ell M BAONH 3TOM JHHUH
n3mepser 30 paBHOMEPHO OTCTOSLHX JAPYT OT ApYyTra H300paXKeHHH B pexHMe
MPOCBEYUBAIOLIEH DJIEKTPOHHOH MHMKPOCKONHMH. M300pakeHHs HaHOYACTHI(
Heo6X0AnMO COXpaHaTh B (aiiy, obpalas BHMMaHHe HA TO, YTODLI Ha H30-
6paxeHnsx Obina MacurrabHas MeTKa.

Ipu yBeanyeHuu 50 000 paccTosiHHe MEXTY PErHCTPHPYEMBIMH M30-
Gpaxennamu coctasiaer 10—30 noseii 3penna. KoindecTso nporyckaeMbIx
nosei 3peHus MEHSETCA MPAMO NPOMOPLUHOHAIBLHO HCNOIB3YEMOMY YBEIH-
ueunto: npu yseanyeHnu 100 000 npomyckaerca 20—60 none# 3peHus; npy
yBenuuenud 10 000 nponyckaerca 2—6 nonei 3penns. Ecin B o6pa3ue 06-
HapyeHbl 06acTH HEOAHOPOAHOTO CKOIUICHHA 3JIEKTPOHHO-KOHTPACTHOTO
MaTepHaia, TO JHMHUA, BAOJIL KOTOPOH M3MEPAIOTCA U300paXKeHus, Nno Bo3-
MOXHOCTH, AOJKHA MPONRTH MHUMO 3THX obnacreit. Jina nmoacuera npomyc-
KaeMEIX MoJieil pEeKOMEHAYETCA MCMOIb30BaTh ACQEKTH MOMANOKKH HIM He-
OJHOPOAHOCTH 00pa3sLa, KOHTPOIUPYA N0 HUM MepeMellieHue obpasua.

Ecnu B mojte 3peHHs, OT KOTOpOro NpEArnosiaraerci perucTpupoBaTh
n300paKeHHe, HaHOYACTHLBl OTCYTCTBYIOT, TO 3allMCHIBaTh M300paKeHHE B
¢aiin He cneayeT, OAHAKO KOJIHYECTBO TAKWUX NOJIEH 3pEeHUA IOKHO OBITH
TIOCYHMTAHO M YYTEHO NpH aHAJIH3€ IUIOTHOCTH M OJHOPOIHOCTH pacnpeaene-
HUS HAHOYACTHL 110 obpasiry.

UsMmepenne n300paxkeHHil B peXHME NPOCBEMHBAIOMEH 31EKTPOHHOMH
MHKPOCKOINUU AONOJIHAETCA (B 3aBHCHMOCTH OT THIA aHATH3HPYEMBIX HaHO-
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4acTUU) M3MEPEHHAMH B pexxHMe Auppakumu snextpoHoB Hin CXIIDD.
Liens n3mepenuii B pexumax audpakuun snexrporoB # CXIIOD — nomyye-
HME NaHHBIX A MICHTH(HKALMM SIEKTPOHHO-KOHTPACTHOrO MarepHanta
060CHOBAHHOTO OTHECEHHS €T0 K ONpeleIseMbIM HAHOHACTHLIAM.

x) ITo OKOHYaHMH U3MEPEHHI CeyeT KOHBEPTHPOBATh Gaiiisl ¢ nmoiy-
YeHHBIMH H300paXKeHHAMM M3 BHYTpPeHHero ¢opmara nporpamMMHoro obec-
neyeHus K mpubopy B gopmatsr .jpeg win tiff (8-GHTHOM), a CIEKTPSI, H3Me-
pentsie B pexxume CXTIO3, koHBepTHpOBaTh B hopMaTh! .XIs HIIH .tXt.

5.1.6.2. Metoaska naeHTUGHKALMH HAHOYACTHL]

Meroauka 3nemeHTHOro KapTHpoBanus ¢ nomouipto CXII33 npume-
HMMa 118 OOHapyXeHHs GONBIIMHCTBA 3JIEMEHTOB, 33 HCKJIIOUEHHEM Clle-
ayrouux: P, S, Cl, Zn, Ga, Ge, As, Se, Br, Sr, Y, Zr, Nb, Mo, Tc, Ry, Rh, Pd,
Ag, Cd, In. B ToMm ciyyae, eciivt 113 ONpPEAENSEMBIX HAHOYACTHIl BO3MOXHO
NOMyYeHHE U JNIEKTPOHOTPaMM, H cnektpoB XI133, npeanoyreHue cieayer
oTaaBath HAeHTHOHKAUMHK o cnekTpam XI199.

B ciiyyae, ecnu 418 onpeaensieMbIX HaHodacTHL npumeHuM CXTIA3, To
HaeHTHdUKaLHUs OCYLIECTBAAETCS CAELYIONIMM obpasom:

® €C/IM B QHAIN3MPYEMOM I10JI€ 3pEHHUS TIPUCYTCTBYeT Gollee 5 HaHOua-
CTHL, TO LIeJIeCO05Pa3HO HCIONB30BATh PEXHM 3JIEMEHTHOIO KAPTHPOBAHHA:

o0 B COOTBETCTBHH ¢ TabnWLaMH, 3aT0KEHHBIMH B TPOrPaMMHOM
obecneyeHUH K MHUKpOCKOmy MnM 0asaMM IaHHBIX MO CIEKTpaM
XI133 sibupatotca 3HaueHus 3Hepruit AEy, AEy, ¥ AEywmay;

0 C HCMOJb30BAaHHEM IHEPreTHYECKOI0 (HILTPAa CTPOATCS TPH H30-
GpaxkeHns, cGOPMUPOBAHHBIX JIEKTPOHAMH, SHEPrHH KOTOPBIX Jle-
)KaT B Jmanasodax (AEw,—A/2; AEw, +A/2), (AEw;—-A/2;
AEWZ + A/2) H (AEWmax - Nz; AEWmux + A/Z),

o NyTeM MaTeMaTHyeckoil oOpaboTKM M3 JTHX Tpex H300paxkeHHit
KOMOMHMpYETCSl KapTa pacrnpeseieHus BpiOpanHoro neMenTa. ns
06paboTki HEOGXOAMMO HCIONB30BaTh CNELMATH3HPOBAHHBIE MPO-
rpaMMBl, Takie Kak AxioVision ot Zeiss;

O €C/H B T10J1€ 3pEeHHs, IPHUCYTCTBYET He Goliee 5 HAHOYACTHL, TO pe-
KOMEHIYeTCA U3MepUTH OT KaXKaoi H3 Hux cnektp XI193.

DAEKTPOHHO-KOHTPACTHbIC BKIIIOYEHUA B aHATN3HPYEMBIX ofpa3uax oT-
HOCAT K Olpeie/INeMbIM HAHOYACTHIAM, €CIH:

® OHH NPHCYTCTBYIOT, KaK B H300paKCHHAX, M3MEPEHHBIX B OOBIYHOM
pexxMMe MPOCBEYMBAIOIIEH 31EKTPOHHOH MHKPOCKOINHMH, TaK M B H300paxe-
HHAX, TONYYEHHBIX METOJOM 3JJEMEHTHOTO KAapTHPOBAHHA HAa OCHOBE
CXI123;

o wiu cnekrpsl XI123, H3MepeHHBIE OT OTACABHEIX HAHOYACTHIL B aHa-
NH3HpyeMoM o0pasile, COOTBETCTBYIOT CMEKTPaM HaHOYaCTHIl CTaHAAPTHOTO
obpa3ia.

34



MP 1.2.2641—10

Ecim meroxuka CXIIDD HenpumeHMMa I ONpPENEAEMBIX HAHOYA-
CTHLI, ¥ 3TH YACTHILIb] ABJIAIOTCA KPHCTALIMYECKHMH, TO UL WACHTUDHMKALIMY
HCTIONB3YIOT PEXHM ANPPAKIMH MEKTPOHOB:

® [UI TIOTYyYEHHS 3NEKTPOHOrPAMMBI B TIpeAesax NoJjs 3peHHs Heo6Xo-
AuMO BRIGHpaTk Ty 00/1acTh, B KOTOPOH MPHCYTCTBYET MAKCHMAJILHOE KOJIH-
4eCTBO HaHOWacTHU. ClefyeT yuMThIBaTh, HWTO Ka4deCTBEHHas 3JIEKTPOHO-
rpamMMa, KaK NpaBuio, MoMy4aeTcd, eCiii B 00/1acTH, OrpaHHuHBaEMoii anep-
TypHOM nnadparMoit quaMeTpoM 1 MKM, IpHCYTCTBYeT He MeHee 20 HaHova-
ctall. Tem He MeHee, HeoOxoaumo npobosathk MONMy4aTh AM(pPaKUHOHHBIE
n300paxkeHus 1 oT obnacTeii, CofepXauliX MeHbllee KOJTHYECTBO HAHOYACTHLL;

® eC/IH NONy4YaeMble 3JICKTPOHOrpaMMbl HMEIOT HETKHE pedIeKchl, 3TH
H300pakeHHs JO0JDKHEI ObITh COXpaHEHbl. B NpoTHBHOM Ciryuae AOCTaTo4HO
COXPaHHTh XapaKTEpHOE H300paKeHHe, NOKA3bIBAIOLIEE, YTO OT HAHOYACTHIL B
o6pasie He ynaeTca HabnsonaTe HHPOPMATUBHON IHGPPAKIHOHHON KapTHHEL.

OneKTPOHHO-KOHTPACTHBIE BKJIIOYEHHA B aHAJHM3HPYEMBIX 00pasiiax oT-
HOCAT K OIIpefeseMbIM HaHOYACTHLAM, €CIIH NpH HANOXEHHH 3NEKTPOHO-
rpaMM, H3MEPEHHBIX OT aHAIM3HpyeMoro obpaslia, Ha 3IEKTPOHOrPaMMy
cTasgapTHoro o0pasua, noaoxeHue pedIeKCoB aHATN3UPYEMBIX HAHOYACTHLL
coBnajaer ¢ AMQPaKIHOHHLIMH KONBIAMH OT CTAHAAPTHBIX HAHOYACTHIL.

Ec:1n 0aHOBpEMEHHO BBIMOAHEHBI ClIEAYIOLHE YCIIOBHS:

¢ axamns ¢ noMousio CXI133 HeBO3MOKEH;

® YacTHIIbI HACTONBKO Pa3pemKEHBbl, YTO HE yJaeTcs NMOMY4YHTh AUPpaK-
IMOHHYIO KapTHHY, KOTOPYIO MOXHO GBlIO OBl COMOCTABIATL C ITANOHHOM,
NOJTy4YeHHO# OT cTaHaapTHoro obpasua,
TO B 3TOM cly4ae HAEHTH(HKALUA A0/KHA OCHOBBIBATHCA HA CONOCTABIEHUH
pasMepoB ¥ GopMbI HAHOYACTHIL B CTAHIAPTHOM M aHATH3UPyeMBbIX obpa3iax.

5.1.6.3. MeTonnka NpoBeEHHs aHAIH3a 110 YCTAHOBICHHUIO JIOKANIN3a-
IIMH HAHOYACTHU B Cpe3aX TKaHel B OPraHoB XKHBOTHAIX.

JlaHHBIA aHANU3 BBITIOAHACTCA B CTy4ae NOCTOBEPHOrO BHIABJIEHMS Ha-
HOYACTHII Ha Cpe3ax, He NOABEPraBIIMXCSA KOHTpAacTHpoBauuio. [l aHanu3a
NOKaIM3aUNKd HAHOYACTHI, HCHOMB3YIOTCA CPE3bl, MPUTOTOB/ICHHBIE K aHAIH-
3y C HCMONB30BaHUEM CTAaHIAPTHO# NMpOLEXYPhl IPOBOAKH H KOHTPAaCTHPOBa-
HMA. AHaJIM3 NIOKATH3aNA HAHOYaCTHI IPOBOJINTCA C HCHOIb30BAHHEM TPEX
CpEe30B, Hape3aHHLIX C OJHOTrO H TOro ke 6yioka (06pa3ua), ¢ yuactkos 610ka,
OTCTOAILMX APYr OT ApYra He MeHee, YeM Ha 100 MkMm.

Ilpy BEIMIONHEHHH aHATH3A JIOKAIM3ALMH PETHCTPHPYIOTCA H300pane-
HHA B OGBIYHOM PEXHME MPOCBEMMBAIOLIEH 31EKTPOHHOH MUKpocKonuy. [lns
pacro3HaBaHNA HAHOYACTHI HAa (POHE KOHTPACTHMPOBAHHEIX CTPYKTYP HC-
NOB3YIOT AaHHbIE 0 OpME H pa3Mepe HAHOYACTHLL, OOHAPYKEHHBIX Ha cpe-
3ax, He MOJBEPraBUIMXCA KOHTpacTHposaHHio. Eciu metomnka CXITI3 npume-
HHMMA JUIA ONpEAE/TSEMbIX HAHOYACTHL, TO PEKOMEHIYETCs IOMOTHHTENBHO
NPOBOAMTH YIEMEHTHOE KApTHPOBAHKHE HAHOYACTHIL ¢ Mcnoab3oaHreM CXITDD.
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OG6s3aTeNIbHbIM SBIAETCA aHAIN3 JIOKATM3ALHH B y4acTKaX HEOQHOPOA-
HOTO CKOII/IEHHS HAaHOYACTHL, €CM TaKWe y4acTKH Obumn obGHapyxkeHbl Ha
Cpe3ax, He IO/IBEPraBUIMXCS KOHTPACTUPOBAHHIO. JIONONHUTEIBHO XapaKTe-
pU3yeTCst JIOKanu3alHsa paccestHHbIX HaHodacTHl. Ilens 3Toro ananmsa cue-
NaTh 3aKII0YEHHE:

e 1n60 O CTPYKTypaXx, B KOTOPBHIX NPEHMYIIECTBEHHO JIOKAIM3YIOTCS
HaHO4Y4aCTHLIbI,

e 1n60o o HecneumpuuHoOM (a1 dy3HOM) pacnpenesieHHH HAHOYACTHIL B
KJIETOYHBIX M TKAHEBBIX CTPYKTypaXx.

IIpu GonblioM KOIHYECTBE HAHOYACTHL B AHAIH3MPYEMBIX Cpe3ax clle-
JLYET NepEeYUCIUTh CTPYKTYPbI, B KOTOPbIX HAHOYACTHLBI JOCTOBEPHO He 06-
Hapy >KHBaIOTCAL.

Wnentndukanus TKaHEBhIX M KIETOYHBIX CTPYKTYp M 3aKJIIOYEHHE O
JIOKaJIH3aLHH HAHOYACTHLL JODKHBI BBITIOMHATLCH CINENHUATINCTOM, HMEIOIHM
OMNBIT MOAOOHBIX HCCAEAOBAHMHA.

5.1.7. O6pabomka danrbix 31eKMPOHHO-MUKPOCKONULECKO20 UCCAE008AHUS

IMomydyenHbie H306paskeHUs ROMKHBI OBITH 00paGoTaHbl B nmporpamMme
A5 06paboTk MHKPOCKOMMYECKHX M300pakeHui (pekoMeHayeTcs cBobo-
HO pacnpocTpaHseMas nporpamma Imagel, noctynsas 8B HrepHere Ha caiite
http//rsb.info.nih.gov/ij/).

Mo nosnyueHHBIM U3006paXXCHUAM BBLIYHCIIAETCA CPEAHEE YHCIIO YaCTHLL,
NPHXOAALIMXCA HAa eAMHHLY Tutomaau obpasua. /s 3Toro 1is Kaxaoro u3
UMEIOIMXCS KaiPOB BEIMMCIACTCH KOJMYECTBO HAHOYACTHL, MPUXOAsAINEECs
Ha eauHHIy niowann. K nonyuenHoit BEIGopke n06aBns0TCA MyCTHIC NOIs
3peHHA, €CNTU OHN OblIM 00HapyseHbl Ha obpa3sue. [To nomyyeHHoit BBIOOpKE
BBIYUCISIETCS CPEAHEE KOIMYECTBO HAHOYACTHIL, NPHXOAALICECH HA EOHHHILY
TUTOLAZH H CPEAHEE KBAIPATHYHOE OTKJIOHEHHE ITOH BEJIMUMHBIL.

Mo nony4eHHBIM H300paXKeHUAM BLIYUCIIAETCA CPEAHUI pa3Mep YaCTHIL.
Ui 3TOro HCnoJb3yrOTCA T€ H300PaXKEHHUS, HA KOTOPBIX YBETMYEHHE MUKDO-
ckona MakcumansHo. Ecnu obiee uMciIo yacTull Ha Bcex MOJYYEHHBIX H30-
OpaxeHusx meHee wiu pasHo 100, To OHH Bce AO/DKHBI OBITH BKJIIOYCHBI B
BbIOOpKY, KoTOpas Oyaer obOpaGartbiBatbes. Ecnn oburee 4Mciio yacTi Ha
BCEX MOMyueHHbIX n30bpakenusax 6osee 100, To cinenyer BHIOpaTh T M30-
OGpaXkeHHs, Ha KOTOPBIX HAaHOYACTHLBI BHAHLI Haubosee koHTpacTHO. 1o mo-
JyYeHHBIM pe3y/IbTaTaM CTPOUTCA THCTOTPaMMa pacrpeeneHUs HaHOYacTHIL
no pa3MepaM, NMpOBEPACTCA €€ HOpMalbHOE (rayCCOBCKOE) pacnpeiciCHHE
(pexoMeHpaLMH o BuIGOPY KpuTepres npoBepky omicansl B FOCT 8.207—76),
BBIYHCIIACTCA CPEAHMIA pasMep M CpelHee KBaJpaTHYHOE OTKJIOHeHHe. Bos-
MOXHO HCINOIBL30BATh ClelHanbHbIe QYHKUMK I 06paboTkH M306paXKeHUH,
KOTOpbI€ [03BO/IAIOT aBTOMATH3HPOBATh BHIYHCIICHHA.
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Hns xapakTepucTHKH GOPMBI HAHOUACTHUIL UCIONB3YETCS OAMH M3 BYX
NOAXO/0B:

® LI KaKAOH HAHOYACTHUEL, BXOAAWEH B BEIGOPKY, BEIYHC/AIOTCH MaK-
CHMAJIBHBIA H MHMHHMAIIGHEIH pa3Mep, aHAIM3MPYETCs HX OTHOLIEHHE —

¢ opM-¢akrop;
. N
® Ui KaX¥0H HAHOYACTHII BHIYMCIACTCA LMPKYISAPHOCTs 477 —, rae
I’

S — nuoulank, a p — NEPUMETP HAHOYACTHLIBI.

ITo dopm-dakropy (WK MO HHUPKYISPHOCTH) LOKHA OBITH MOCTPOEHA
THCTOrpaMMa pacipeleNeHus, BEIYHCICHO CPelHee B cpejHee KBaapaTHYHOe
OTKJIOHEHHE.

Ecym Geum usmepenn cnekrpnl XI193, 10 cneayer onpenenuts kpait
NOrJIOUIEHNS NUKA HCKOMOTO JJIEMEHTA, MaKCHMYM MHKa, U CPaBHHTH 3TH
napaMeTpnl ¢ 00pa3loM cpaBHeHus. B ciyuae, ecid o6pa3suomM cpaBHEHHA
ABJIAETCA CTAHAAPTHEIA 0Opa3el HCKOMBIX HAHOYACTHIL, Kpai MOIJIOLIEHHS H
MaKCHMYM CIIEKTPOB IOTTIOLIEHHA THKOB JI0JDKHBI COBHAAATH.

Eciu 6pina nosydcHa 3/eKTPOHOrpaMMa OT HAHOYACTHL B MCCliEdye-
MoM obpasle, To ee He0OX0AUMO CPaBHUTE C ITAJIOHHOM MEKTPOHOrPaMMO#t
OT CTaHApaTHOro o6pasua nyTeM HAI0KEHHUA.

5.1.8. [Ipedcmaenenue pesynomanmos

ITo pe3yJibTaTaM aHAIM3a FOTOBHUTCH MUCBMCHHOC 3aK/IIOUYEHHE O HAIH-
YHH MM OTCYTCTBHM HaHouacTHil B obpasie. Ecnu HanouacTHusl Gbinn 06-
HapyeHbl, TO JOJKHBI OBITH PEAOCTABICHBI:

® XapaKTepHble H300paXKkeHHS HAHOYACTHU B 06pa3ue, H3MepEHHbIE Me-
TOAOM IPOCBEYHBAIOLIEH 37IEKTPOHHON MUKPOCKOIIHH;

® IS ONHOPOAHBIX 00pPa3LoB (MOJOKO, FTOMOTEHATSI, [J1a3Ma, ChIBOPOT-
Ka, TKaHEBbIe SKCTPAKTHI, Apyrue GHONOrHYecKHe XUAKOCTH) NpeACTaBIseT-
Csl CPe/IHEE YHCIIO YACTHL, MPUXOAALIEECT HA EAMHHMLY IUIOLIANM, U CpeaHee
KBaJpaTHYHOE OTKIOHEHHE ITOMH BEJIHYHHEL;

® FHCTOTpaMMa pacrpeleleHHs HAHOYACTMI 1O pa3MepaM, CpelaHuii
pasMep, €ro cpeiHee KBafpaTHYHOE OTKJIOHEHHE, a TAKXKE COMOCTaBlICHHE C
COOTBETCTBYIOIUMMH JAHHEIMH IUIS CTaHAApTHOro obpasua COOTBETCTBYIO-
IIEro HaHOMaTepHana;

® rHCTOrpaMMa pacrpeneleHds HaHOYacTHL no ¢opMm-dakropy H/uau
3HAYEHMIO LIMPKYIAPHOCTH, cpefiHee 3HayeHHe GopM-PakTopa (LMpPKynsapHO-
CTH) M ee cpefHee KBaipaTHYHOE OTKIIOHEHHE, a TAKXKE COMOCTABJIEHHE ITUX
JaHHBIX C COOTBETCTBYIOLIMMH JaHHBIMH 111 06pa3lia CpaBHEHHS.

Ecnn 61 cHat cnektp XI133, To KpoMe CaMOro CIIeKTpa AOMKEH OBbITh
NpHUBeEeH CHEKTP, NOMYYEHHBIH 0T cTanaapTHOro obpasua, a Taioke H306pa-
KeHHe 00/1acTH ¢ HAHOYACTHMI[AMK, OT KOTOpbIA oH ObLI moxyueH. B ciayuae
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MpPOBEACHNS 3JEMEHTHOTO KapTUPOBAHMA MPHUBOIAMTCS M300paKEeHHE, XapaK-
TEpH3YIOLLee pacnipeie/ICHHe aHAIM3HPYEMOTO JIEMEHTA.

Ecnu ObL1a CHATa KapTHHA AMpPakuHH 3IEKTPOHOB, TO AOJDKEH OBITH
MPEACTaB/ICEH PE3YNBTAT €€ COMOCTaBIEHMS C 3JIEKTPOHOIPaMMOi CTaHAapT-
Horo obpa3ua.

B otuéTe 0 nNpoBeNEHHOM HCCIENOBAHMH MPHBOAHTICA MOTHBHPOBAHHOE
3aKUTIOYEHHE O JIOKATH3allMH HAHOYACTHL, EPEYHCIIAIOTCA KIETOYHBIE H TKa-
HEBbIE€ CTPYKTYPBI, B KOTOPHIX POMCXOAHT HAKOIUIEHHE HaHOYACTHIL, @ TakK-
€ OTMEYAIOTCS TE CTPYKTYphI, B KOTOPbIX HAHOYACTHIIBl JOCTOBEPHO He 00-
Hapy KeHBI.

V1. MeToab! AHAJTH32 XHMHYECKOT0 COCTABA HAHOMATEPHAJIOB B
€OCTaBe NPHPOAHBIX GHOOrHYECKHX H A0HOTHYECKHX 06bEKTOB

6.1. Amomno-Imuccuonnan cnekmpogomomempusn

6.1.1. punyun memooa

Merton oCHOBaH Ha OKHMCIIHTEIBHO-KHCIOTHOH «MOKpOH» MHHEpajH3a-
1uu npob nccnenyeMeix 6nocyberpaTtoB H abHOTHYECKHX 06pa3LIOB H MOCIIe-
AYIOlleM aHATH3E WX Ha BXOAALIME B COCTAB HAHOYACTHI XHMHYECKHE dile-
MEHTBI METOZOM aTOMHO-3MHCCHOHHOH CNIEKTPOMETPHH C HCTIONL30BAHHEM B
KayecTBe MCTOYHHKA BO3OYXeRHs BHICOKOYACTOTHOH MHIYKTHBHO CBA3aH-
Ho#i aproHoBo# nna3Mmsl. [lepeBeseHne KOMNOHEHTOB 06pasiia, BKIYas CO-
nepxaigecs B HEM HAHOYACTHIIEL, B pacTBOP JocTHraeTcsa ob6paGoTkoi npod
KOHIECHTPHPOBAHHOM a30THOM KMC/IOTOH NMpPU OTKPHITOM H aBTOKJIABHOM pa3-
noxeHnd. [ToTHOrO mpeABapUTENBHOTO pa3pyLIEHHs: OPraHHYECKOH MaTpHLIbI
He TpeOyeTcs, NMOCKOIbKY 3TO HE CKAa3bIBA€TCA Ha MpOTEKaloleH B IU1a3Me
TIPH BBICOKOW TeMMepaType aTOMH3alMH npoObl H Ha mporeccax Bo3Oyxae-
HHS SMHCCHOHHBIX CNIEKTPOB ATOMOB ONpEJC/AEMBIX 3JIEMCHTOB, MPHYEM
HpUMEHEHHE CXEMBI MOCIE0BATEIBHOIO CKAHHPOBAHHA NO3BOJAET 3a1aBaTh
HeOOXOIUMBIH CNHMCOK TpeOyeMbIX CHEeKTPIbHbLIX 3MHCCHOHHBIX JIHHHH,
OTBEYAIOIINX ONpENENAECMbIM JIEMEHTaM.

6.1.2. OcroeHble mexHuyecKue xapaKxmepucmuky cpeocme UsmMepeHul

PexoMmenayercs HCNOJb30BaTh HOCNEAOBATENBHBIN aTOMHO-
IMUCCHOHHBIH cnekTpomerp (tuna Optima 2000™ DV u ero cepuu Optima
4X00 DV wnu aHanoruyHeie), KOTOpHIE MPEACTABIAIOT co00il ONTHYeCKHE
CIIEKTPOMETPHI ¢ MOJYNpPOBOAHMKOBbIMM AeTekTopamu Tuma CCD (charge-
coupled device) M ¢ HHIYKTHBHO CBA3aHHOM IU1a3MO# B KauecTBE HCTOYHHKA
B036YykaeHHA crnekTpoB. PaGounii nHana3oH IUIHH BOJIH TakKMX CIHEKTPOMET-
poB cocrasiser 165—800 umM npu cnexrpansHoM paspeiueruu 0,007 (mpu
AndHe BoiHbl 193 HM). CnekTpalbHas 1ojoCa [MPONYCKAHHWSA 4YacToT:
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0,009 oM Ha 200 HM, 0,027 uM Ha 700 HM, MOHOXpOMATOp THNA JLIENIE.
DKCNO3MUHUA CIEKTPOB OCYLIECTBIACTCS aBTOMAaTHYECKH B HHTEpBaae 0,01—
500 ¢, KOTHYECTBO pEIUIMK — Mpou3BoibHOE. B cnekrpoMerpe peanu3yercs
CNeKTpanbHas Koppekuus (oHa ¢ MOMOILBIO AITOPUTMA MYJLTHCIIEKTPAlb-
Hoif punptpaun (MSF). PaGota cnexkTpoMeTpa MOJIHOCTRIO YNPaBAAeTCA H
KOHTPOIIMpYETCs NMporpaMMHbIM obecniedeHueM. [Iporpammuoe obecneyenne
NO3BOJAECT OCYLUECTBJIATH MOJHYIO ABTOMATH3alHI0 M3MEPEHMI U ynpasie-
HHE BCIIOMOraTeIbHbIMH CHCTEMaMH JUIA BBOJA NMpo6, COXpaHAET Pe3y1bTaThi
M3MepeHHii, BKIIIOYas CHEKTPBI, H AaET BO3MOXHOCTH NOBTOPHOH 06paboTkH
nHpopMauun 6e3 MpoBeAeHMs ROTIONHHTENBHHIX H3MepeHui. Pesynbrarsi
aHaNW3a BEIBOAATCA HA MOHMTOD B TpebyeMoM dopMaTe, COXPAHAIOTCA B BH-
ae Qaiia Ha KECTKOM IMCKE KOMIBIOTEpa ¥ MOTYT OBITb NEPEHECEHBI Ha
JIpYTHE HOCUTENH YIS JanbHeHeHd o0paboTkn.

6.1.3. Cpedcmea uzmepenuii, Mamepuanbvl, peaKmuest

6.1.3.1. Cpencrpa uzmepeHhi.
ATOMHO-3MHCCHOHHBIH CIEKTPOMETP C
PanOYaCTOTHEIM 3/IEKTPOMArHHTHBIM reHEPaTOpOM
Juis B30y KIeHUs HHIYKTHBHO CBA3aHHOM aproHOBOIA
Ta3Mel, 060pyIOBaHHBIH YCTPOHCTBOM UL
KOHTPOJIA CKOPOCTEH NOTOKA aproHa, KOMIBIOTEPOM
Ui 06paboOTKH BLIXOAHBIX CHTHATOB CNIEKTPOMETpPA
€ BO3MOXKHOCTBIO KOPPEKIMH (OHOBBIX CHIHANIOB,
umeiomnii ceprauxat PocrexperynMpoBaHus,
3aperucTpUpoBaHHbIi B ['oCy1apCTBEHHOM peecTpe
CpENCTB H3MEPEHHI
Bechbl aHAIMTHYECKHE 2JIEKTPOHHBIE € NPERETIOM
nomyckaeMoi norpewHoctH = 0,0005 r I'OCT 24104—2001
Tepmobiox ¢pupmel «xpoc» (Moa. 4020) unu
aHayoryHbid ¢ 30 uin Gonee ruesIaMu s
(TOpONIacTOBLIX HHIHHIPOB, BMECTHMOCTHIO
20 cM® (BO3MOXKHO HCTIO/IB30BAHHE YCTAHOBOK /LA
MHKDPOBOJIHOBO# NpoGONOAroTOBKH CO
($TOPOIUIACTOBEIMH BKJIAJBILIAMH B aBTOKJIaBbI)
AKBaIHCTHIUIATOP 3AEKTPHUECKUH
OJHOCTYNEHYaThIH HIH ABYXCTYIIeHYATHIA I'OCT 28165—89
Mewm6panuas koMOHHHpOBaHHAas YCTAHOBKA 1A
NOTy4YeHHs AeHOHH30BAHHOM BOJBI THIIA
«Boponei» UM aHAIOrHIHas
Jlo3aTopsl ¢ NepeMEHHBIM 00BEMOM 103HPOBAHHA
«Gilson»:
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- 0,2—2,0 M™® ¢ tmarom 0,01 Mm?, ¢ TouHocTeio + 1,2 %

- 2—20 mm? ¢ warom 0,01 Mm?, ¢ TouHoeTsio £ 0,8 %

- 1—10 cm? ¢ marom 0,1 cM?, ¢ TounocTsio £ 0,5 %

Ho3aropsl «JIeHnuner»: TY 9452-002-33189998—2002
- 0,5—10,0 mp? ¢ tarom 0,01 v, ¢ TourocTeio 1 0,8 %

- 20—200 mm? ¢ 1rarom 0,1 Mm?, ¢ TounocTsio 0,6 %

- 100—1 000 Mm? ¢ wiarom 1 Mm?, ¢ ToyHocTHIO £ 3 %

CrakaHbl XHMHYECKHE TEPMOCTOHKHE,

BMECTHMOCTbIo 100—150 cM’ IOCT 25336—82
[Ipo6upKku TeIOHOBBIE rPaxyHpoBaHHbie Ha 10 cM’

Ounxopa3oBble NOJMHIPONKIIEHOBBIE IPATyHPOBAHHbIE

ueHTpuQy*)HbIe NPoOHPKH 6e3 KpblLieK, eMKOCTBIO

15 cm’, s XPaHEHHA pacTBOpeHHLIX 06pa3LoB

OaHopa3oBble TONHNPONHUIICHOBbIE MPafyHPOBAHHbIE

HEHTPH(YXKHBIE NPOOGHPKY C BHHTOBBIMH KPBHIIIKAMH,

eMKoCTBI0 50 cM”, U1 XpaHeH st pabouMX CTaHAapTOB

L{nnnuap MepHbIii, BMecTUMOcThio 100 o™’ IroCT 1770—74
CTakaH4yMKH 119 B3BEIIMBAHNA I'OCT 25336—82
Yrnbrpassykosas BaHHa Y3B-9,5 TY 5252-378-0860808—96

WY aHaOTHYHAas
6.1.3.2. PeakTuBbi U MaTEPHAILI.

KucioTa a30THas KOHUEHTPHPOBAHHAsA, OCY MIIH

OUYMLIEHHASA METOAOM MEPETOHKH

B KBaplUEBOH MK B TEPMOCTOH KO

MOMHUIIPOMHAEHOROH mocyae I'OCT 11125—84

Apros ra3zoo6pa3Hbiii BRICOKOH YHCTOTEI TY 6-21-12-94 (c usm.1, 2)
Bona aucTHiuIHpOBaHHas Mo TrOCT 6709—79

AILleTOH, OCY TY 2633-039-44493179—00
Wnpwii (IIT) asoTHOKMCIBIHA (OCY MIIH HMIIOPTHBIH

aHasor)

CrangapTHbie 00pasitsl COCTaBa pacTBOPOB OJIHO- H
MHOTFOJJIEMEHTHBIE 1 aTOMHO-3MHCCHOHHO#M

CIIEKTPOMETPHH
Ckanpnenb I'OCT 21240—89

®unsTpoBaibHan Gymara
3ammTHas naGoparopHas rueHka tvra Parafilm
«M» uiu nogoGHas

6.1.4. Tpebosanusn k G6esonachocmu nposedenus pabom

ITpn pabore ¢ XUMHYECKHMH BELIECTBAMH U pEaKTHBaMH HEOOXOIMMO
colmonare TpeGoBaHns TexHUKH GE30MacHOCTH, YCTaHOBJIEHHbIE ans pabor
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C TOKCHYHBIMH, €IKHMH H JIETKOBOCILIAMEHAIOMMMHUCA BELIECTBAMH I[10
IOCT 12.4.021—75.

Pa6oune CTONBI W MOBEPXHOCTH ROMKHBI COAEPKAThCA B HHCTOTE. B
KOHIe pabouyero IHA MOCne OTKIIOYEHHS BCEX NMPHOOPOB IPOH3BOIAMTCH
BAaKHas YOopka pabounx NoBEpPXHOCTEH.

Be3onacHoCTs npu paGoTe € 3/1eKTPOYCTAHOBKAMH 06ECeunBaeTes 1o
I'OCT 12.1.019—79. TToMemeHue 1A MPOBEACHUA H3MEPEHHI NODKHO cO-
OTBETCTBOBATh YCTAHOBJNCHHBIM TpeGoBanmaM. Ilpu BemMoONHeHHH paGot
JOIDKHEI OBITH COONIONEHBI MEPhl NPOTHBOMOXKAPHOH 6€30MacHOCTH B COOT-
BETCTBHH C YCTAHOBNEHHBIMHM TpeGoBaHmAMH. TpeGoranus Ge3onacHocTH
JROIDKHBEI COOTBETCTBOBATh MpaBHJIaM, YCTAHOBJEHHBIM B TEXHHYECKOM OIH-
CaHMM Ha NpUOOPEI.

6.1.5. Tpeboeanua x keanughuxayuu auy, pabomarowux Ha cnexmpomempe

K BBINONHEHMIO H3MEPEHMH Ha CIEKTPOMETpE NONMYCKArOTCA JMLA,
HMEIOLIME ONBIT paboThl C ONTHYECKMMH CPEACTBAMH H3MEPEHHIA THNA aTOM-
HO-3MUCCHOHHOTO CHEKTPOMETPa ¢ HHAYKTHBHO CBA3AHHOH ILIa3MOi, moa-
TBEPHKICHHBIH aTTECTaTOM (HUPMBEL, BHITYCTHBLICH npHOOp; H3y4YHBLINE TeX-
HHYECKOE ONHUCAHHE H3MEPUTEIbHOTO NpuOOopa W METOAMKY BBHIMOIHEHHS
n3MepeHui; oGydennsie B cootBercTBUM ¢ TOCT 12.0.004—90 u npowen-
LIHE HHCTPYKTK MO TEXHHKe 6€301acHOCTH Ha paboyeM MeCTe M 03HAKOM-
JIEHHBIE C MpaBUIaMH oOCIyknBaHus cnektpomerpa. K nposenenntio npo6o-
MOJArOTOBKH JOMYCKAKWOTCA JIHLA, UMEIOIHE ONbIT paGoTHl B XHMHUYECKOM
nmabopatophy.

6.1.6. Ycnoeus evinonnenus uamepenuti

BrinonHeHne uzMepeHuit NPOBOAAT NPH HOPMAJIBHBIX KIMMATHYECKHX
yCIOBUSX McnbiTanuid. [ToMellieHHe He TOJDKHO CoAepKaTh TOKCHYHBIX N1apOB
u razos. TemnepaTypa OKpy»Kalolero Bosxyxa B naGoparopun 18—25 °C.
AtMmoctepHoe aasineHde 84—106 kIfa (630—800 mM pr. cT.). Bnaxnocts
Bosayxa 80 + 5 % npu temneparype 25 °C. IlpH HCIO/NB30BAHHU 3NEKTPO-
npuGopoB YacToTa nepemenHoro Toka 50,0 + 0,2 I'u, HanpsxeHue cetn 220 +
10 B. OcBelueHHe NMOMEHICHHA €CTECTBEHHOE WIH MCKYCCTBEHHOE, HE Orpa-
HHYHBAETCA OCOOBIMU TPeGOBaHHAMH.

6.1.7. [lodzomoeka K npogedenuio usMeperut

Bce nporenypsl MOArOTOBKH Mpo6 K aHANIH3y JAOMDKHBI MCKIIIOYATh BO3-
MOXHOCTb BHECEHHMA B HHMX 3arpa3Henui. Mcnoms3yemyio ang npobonoaro-
TOBKM (PTOPOILTACTOBYIO MOCYXY TLIATENIHLHO MPOMBIBAIOT B YJILTPa3BYKOBOH
BaHHe B pa3bGaBicHHOM 1 : 1 a30THOM KHCIIOTE ¥ TPHXKIBI OMOJACKHBAIOT ACH-
OHH30BaHHO#H BOJIOH.
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6.1.8. Om6op, xpanenue u nodzomoexa npob

O6pasupbl 6GHONOTHYECKHX NPO6 OT XKMBOTHBIX, PACTEHHI, CEMTbCKOXO-
3CTBEHHOTO CHIPBA M JPYTrMX 06BEKTOB OTOHPAIOT 10 METOAMKaM MpoGooT-
6opa ansa cooTBeTCTBYIOIMX BMAOB npoxykuuH. IomyyeHHas macca oGpas-
LOB NOJDKHA COCTaBJIATh He MeHee | I' B Ciydyae onpemesieHHs OJHOro 3ie-
MEHTa H He MeHee 3—5 I mpH OAHOBPEMEHHOM onpeaeneHuu ao 20 anemeH-
TOB. B cilydae JUINTENBHOrO XpaHEeHHA 06pa3lbl IOMEWAlOT B FrepPMETHYHBIE
0/1HOpa30Bble NPOOHPKH U 3aMopaxuBaloT 10 —18 °C 1u6o nHopHIH3HPYIOT.

Pa3noxenne npo6 6uocyGeTpaToB NMPOBOIAT CIIEAYIOLIHM 06pa3oM.

a) Kuokue obpasyei. Omxpbimoe paznoxcenue. HaBecky aHanusupye-
Moro o6bexTa GepyT Ha aHAIHTHYECKMX Becax Bo (ropomnsiacToBble UMIMHI-
pui (tuna PTFE, Viton™, Teflon™, PFA), onpenensis Maccy HaBeCKH € TOY-
HocThio * 0,001 r no pasHuue maccsl  UMIHHIPA 10 M TI0CNE BIATHA HABECKH.
B wnnuHap npunuBaot 0,3—1, 0cm’ xonueurpuposauuon a30THO KHCIIO-
Thl, HaKPBIBAIOT JIAOOPATOPHOH IUIEHKOH M NMOMEINalT B TepMOOIIOK, pa3o-
rpetniii go 115 °C. Beinepxusator B Tepmobiioke B Teyenue 0,5—1,0 4 no
roMoreHu3aluuH npoGel. PacTBopeHHbIH 00pa3el KOJIHYECTBEHHO MEPEHOCAT
B MEPHYIO MOJIHMPONHIECHOBYIO npoﬁupky, TPOEKpATHO CMbiBast CO CTEHKH
LWIMHAPA, W AOBOAAT ACHOHH30BaHHON Boo#H a0 10 oM’ I'epmeTnyHO 3a-
KPBIBAIOT 3aIMTHON MIEHKOM, NEPEMELLHBAIOT H HANPABJIAIOT HA aHAITH3.

6) IThomnuwie obpasybl. Muxposonnosas npobonodzomoexa. Y Ka3aHHYIO
BbILIE B JAHHOM NYHKTE HABECKY aHalIM3UpyeMoro obpa3ua MOMEMAOT BO
¢roponsiacToBelif BKIankl ¥ 06aBISIOT 5 cM’ a30THON KHCIIOTHI. ABTOKIIaB
¢ npo6oii BO BKJIaAbILLIE MNOMEIAOT B MUKPOBOJIHOBYIO M€4b H pajaraior
npo0y, HCNOJIb3ysa MPOrpaMMy pa3ioXeHHs, PEKOMEHOBAHHYIO H3rOTOBHTe-
‘1eM MHKpOBOJIHOBOI nevu. B obuieM cnydae A MArKMX TKaHEH KHBOTHBIX,
CeIBCKOXO3THCTBEHHOrO ChIpbS MOXHO NPHMEHATH CNEYIOMUH PeXHUM Ha-
rpesa: noabeM TeMnepaTypsl a0 200 °C B TeueHHe 5 MHH, BbIIEPXKHBaHHE B
Teuyenue 5 MuH nph 200 °C, oxnaxaenue ao 45 °C. OxnaxaeHHbIH aBToOKIaB
BCTPAXUBAIOT 1A NEPEMEIIMBAHHA COACPKMMOTO H NMPHOTKPHIBAIOT KPBILIKY
IU1s ypaBHOBEIIMBaHHA NaBienus. KauecTBeHHO pasnoxeHHas npoba nocne
OTroHa OKHCIOB a30Ta JIOJDKHA MpPEeACTaBIATh co60i GecLBETHBINA MIH XKeJl-
TOBATbIA MPO3payHkli pacTBop, 63 He PaCTBOPUBLINXCS YaCTHI{ Ha JHE H Ha
cTeHkax BiIagstua. PacTBopeHHyio npoly KOIHYECTBEHHO NEPEHOCAT B
npoGupky obbremom 15 cM®, TPOEKPATHO BCTPAXHMBAA BKIAIBILI C KPILIKO# C
1 cm nenonuaosaunou BOJbI M TIEPEHOCS KaXIblii CMBIB B MPOGHPKY, AOBO-
24T o6beM 10 10 cM® 1eHOHH30BaHHOM BO/IOH, 3aKPEIBAIOT H EPEMELIHBAIOT.
ABTOMAaTH4YECKUM ZI038TOPOM CO CMEHHBIM HAKOHEHHUKOM OoTOHpAIOT AITHK-
BOTHYIO 4acTs 1 cM’ u a0BoaaT 10 10 cM® 0,5 %-Hoit a30THOH KHCIIOTOH, 3a-
KPBIBAIOT 3aIINTHOH NabopaTopHO# NAEHKOH, nepeJaloT Ha aHanM3. [laHHbie
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06 00bemMe aIMKBOTHOM 4acTH H 00beMe pa3BeIeHHs. BBOAAT B IPOrpaMMHOE
obecneueHHe CIEKTPOMETPa BMECTE C HA3BaHHEM M HaBecko# obpaswa.

Ilonycxae'rcx HEMOCPEACTBEHHHI# O0TOOp AIMKBOTHOH 4YacTH 06beMOM
0,1—0,5 c™’ u3 pasnoxerHo# npoGhl B aBTOKIaBE. UTOGE! CKOMIIEHCHPOBATH
IIpH 3TOM NOrPeIHOCTb pa36aBiicHHA, TIEPER Pa3NOKEHUEM B NPOOY HyXKHO
n06aBUTH pacTBOp BHyTpeHHero craHiapra (In unu Rh), yTo6B1 kOHLEHTpa-
LKA BHYTPEHHETO CTaHAAPTA B KOHEYHOM PAacTBODE, HAMPaB/IEMOM Ha aHa-
u3, coc‘ranmna npumepHo 10 MKr/am’ HafpUMep, Ko0aBHTh B MPOOY
100 MM’ pactBopa, conepxamero 10 MI‘/}IM Rh, 3aTem u3 5 cM® pasnoxen-
Ho# npo6sl B3ATh THKBOTHYIO 4acTk 0,5 cM® u osectu 1o 10 em’). PactBop
BHYTPEHHEro CTaHaapTa Heo6xoauMo n06aBIATE BO BCE X010CTHIE NPOOH U B
KanuGpoBOYHble PAcTBOPHI. 3aJaHHYIO KOHLEHTPALHIO BHYTPEHHErO CTaH-
napta (10 MKI/aM’) B XONOCTBIX M CTAaHJAPTHBIX pactBopax Heo6xoaMMo
TOYHO cOOII0aTE.

PacTBop X0/m0cTOif MPOOKI rOTOBAT C BHIMOJHEHHEM BCEX YKa3aHHBIX
BBILIE ONEPALMIi, 32 HCKIIOYEHHEM ONEPalUH B3ATHA HABECKH.

6.1.9. [Ipuzomosnenue cmandapmHbix ZpadyupoBoOUHbIX pAcmeopos

PaGouse crangapTHele pacTBOPH! FOTOBAT pa30aBieHHEM CTaHIAPTHBIX
OIOPHBIX MHOTO3JIEMEHTHBIX PacTBOpoB. ONOpHbIE CTaHAAPTHI MPHIOTABIN-
BAIOT, CMELINBas ONpEAEICHHbIE KONHYECTBA OMHOIIEMEHTHBIX CTaHIaPTHBIX
PacTBOpPOB 1A aTOMHOH cnekTpoMeTpuu. [IpH 3TOM y4HTBIBAIOT MaTpHLEI
HCXOIHBIX PacTBOPOB [UI MCKJIIOYEHHA NOTEPh IEMEHTOB BCIEACTBHE CO-
ocaxaerus H copOuuu. IIponopLHH H KOHUEHTPALHMH JIEMEHTOB B OTIOPHBIX
pacTBOpax noA0UpaloT TakHM 06pa3oM, 4Tobsl mocne pa3basiaeHus B 20—50
pa3 NONYYaIHCh KOHUEHTPALMK OJHOTO NOPAIKA C BEPXHMMH IPAaHHLIAMH JTHa-
Ma30HA OXXKMIAEMBIX COAEPXKAHUH 3IEMEHTOB B UCCIEAyeMbIX oOpa3uax, pas-
JIOXKEHHBIX N0 CTAaHAAPTHOH METOAMKE, Mcxons M3 HasBeck 0,1 r Ha 10 cMm
KOHE4HOro pactsopa. Ilpuroropiennsie 10—50 cM® ONOPHBIX CTaHAAPTOB
COXPaHSIOT B MOJIMIMPOMTWIEHOBBIX WIH NMOJHCTHPOJIOBBIX KOHTEHHEpaXx.

IlpurotoBnenne paGoyHX CTAHIAPTOB COCTOMT B JOBEACHHH AJTHKBOT-
HOH 4YacTH omnopHoro pactsopa no Tpebyemoro oGbema pa36aBiIeHHOH
(1 : 14) a3oTHO# KMCIOTOM MAHM JAEHOHH30BAHHOM BOIOH (N4 BOAHBIX pac-
TBOPOB). PacCYHTHIBAIOT KOHLIEHTPALIWH TIPHTOTOBJIEHHLIX PaCTBOPOB H BBO-
AT B NIaMATh KOMMBIOTEPa B (haii MporpaMMHOro nakera. B rorosriii pa6o-
YHH cTanaapT RobaBiagioT xuymemmu CTaHJapT — PacTBOp a30THOKHCIOrQ
HHIHA C xouuempauneu ~1 000 mMr/am’ no In, u3 pacuera 100 Mm® Ha Kax-
able 10 cM® crangapra. PaGoune cTaHAapThl COXPaHAIOT H PacXOAyIOT B Te-
yeHue 1-—S5 pabounx aueil. [Ipumep cocTaBa paGo4MX pacTBOPOB MPHBEACH B
Tabm. 2.
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Tabnuya 2

Pexomennyemslii cocras pabounx cTaHAapTHLIX 06pasuoB
B METORE ATOMHO-IMHCCHORHOH CREKTPOGOTOMETPHH

KonuenTpauua B Mxr/cM’ (ppt)
SneMenT ( J;%:‘Eﬂéj) Pactsop 2 (H,0)
Al 0,739 -
Be 0,030 -
Fe 2,015 -
K 10,387 -
Cd 0,097 -
Ca 9,654 -
Co 0,097 -
Li 0,092 -
Mg 4,011 B
Mn 0,194 -
Cu 1,010 -
Na 17,321 -
Ni 0,194 -
Pb 0,482 -
Ti - 0,150
P - 4,626
Cr 0,195 -
Zn 4,010 -
In (BHyTpeHHnil cTanaapr) 10 10

* IpuroTtoraenne: | 4acTb KOHUEHTPUPOBAHHOH a30THOH KMCNOTHI HA 14 wac-

Teil AEMOBNIOBAHHOMN BOABI.

6.1.10. IToozomoska npubopa

CrnekTpoMeTp NOArOTaBIMBAIOT K paboTe B COOTBETCTBHH C PYKOBO-
JCTBOM IOJIb30BaTeNs (MHCTpYKume#H) no skcruryarauud. Heobxoaumeie pe-
UMbl pabOThl YCTAHABIHBAIOT B COOTBETCTBMH C PEKOMEHAAUMAMH HHPMBI-
H3rOTOBUTENA. PekoMeHyeMblil pexxuM npoBecHHs UIMEPEHHH NpUBE/CH B
Tabn. 3. /Ing KOHKpeTHOro THNa npuOopa oNTHMAaIbHbIE PEXXHMbI MOTYT GBITH
YCTaHOBIIEHHI JKcnepuMeHTanbHO. ITocne 3amycka npu6opa NPOM3BOASAT MPo-
BEPKY TCXHHYECKHAX XapaKTEpHCTHK, BLIMONHAA TECT 3KBHBAIECHTHOH oHO-
BOH KOHLEHTpalMH, TECT Ha BOCIPOM3BOAMMOCTD, TECT Ha Tpenen oGHapy-

KCHHUA.

44



MP 1.2.2641—10

Tabnuya 3
YcaoBHA BHINOAHEHHSI AHAJIH3A HA ATOMHO-I)MHCCHOHHOM CNEKTPOMeTpe
IToaBoaHMaA MOWIHOCTH 1300 Bt
Oxnaxaamwluit HoToK 15,00 n/mun
BcnomoratensHalit NOTok 0,20 si/muH
Hecymmuii notok 0,85 n/mun
Cxopoctb nogaun o6pasua 1,50 n/Mun
O630p AKCHANbHDII JUTA BCEX 31EMEHTOB
JKeno3uuus ABTOMaTHYECKas JUIA BCEX IEMEHTOB,
B uutepsane ot 0,01 10 2,00 ¢

KonnuecTso peruink 3
CrnexTtpanbHas koppekuus GoHa | ANropHTM MYJIbTHCNIEKTPaNbHO#H GHIBTpauu

(MSF) B cocTaBe nporpaMMHOro nakera

6.1.11. Yempanenue mewaiowux enuanut

TMonpasky Ha BauAHue (OHA NPH BO3HUKHOBEHHH MAaTPHYHBIX dpdek-
TOB W TOJABlEHHE B3AHMHOIO BIMAHHA OMpENENsIeMbIX MEMEHTOB BCAEACT-
BHE CTIIEKTPAJIbHBIX BAIOXEHHH OCYIUECTRIIAIOT NIPH NOMOIUIH [IPOrPaAMMHOrO
obecrneyeHHs CIIEKTPOMETpa B COOTBETCTBHH C PYKOBOACTBOM IO IKCILTyaTa-
uud cnektpoMerpa. CniexrpanbHeIX HaloXkeHHH H3Geraror BhIGOpOM Hau-
MyYIIUX AHANMTHYECKHX JUIMH BOJIH B SMMCCHOHMBIX CIIEKTpax ONpejaensc-
MBIX 3JIEMEHTOB. [ yCTpaHEHHS BIIMAHUA JIMHHI - UHTEpDEpPEHTOB U (oHa
MIa3Msbl TIPHMEHAIOT AITOPHTM MYJIBTHCIICKTPAIbHON (PHILTPALHH rIOMEX H
¢ona, peasIM30BaHHBIH B MPOTPAMMHOM 06€CIEHEHUH.

6.1.12. I'padyuposka cnexmpomempa

I'panyHpoBKy CNIEKTPOMETpa BBIIOIHAIOT IEpell Ha4aloM H3MepeHHit
TNOJHOCTBIO MOATOTOBJIECHHBIX NP0, HCMOJIB3Ys IPATYHPOBOYHBIE PACTBOPEI
NpH napaMmeTpax, YCTaHOBJIeHHBIX no M. 6.1.10. Haxoxnenue rpagyuposoy-
HOM XapaKTEepUCTHKH, 00paboTka M XpPaHCHHE Ppe3yJbTaTOB IPalyHPOBKH
CIIEKTPOMETPA BALINOJHAIOT C HCMOIB30BAHHEM MPOrpaMMHOro obecneyeHus

CMEKTPOMETPA.
6.1.13. Boinoanerue uamepenui

BBox B CHEKTPOMETP NOArOTOBACHHOM NMPOOGH!, H3MEPEHHE aTOMHOIo
H3Ty4eHHA IEMEHTOB ¥ KOHUEHTPALHH ONPEIEIAEMbIX 3JIEMEHTOB IPOBOMAAT
[pH HOPMAIbHLIX KIMMAaTHYECKHX YCIOBHAX MCILITAHWIA B COOTBETCTBHH C
. 6.1.6 ¢ yuerom TpeGoBaHuii pyKOBOACTBA (MHCTPYKLIMHK) MO 3KCIUTyaTaLUH
CMEeKTPOMETPa. YCTaHABIMBAIOT ONTHMAIbHbIA PEXHM DPETHCTPALMH CIEK-
TPOB M M3MEPEHHH B COOTBETCTBHYM ¢ Tabn. 3. IHTEHCHBHOCTE XapaKkTepHc-
THYECKOTO H3IYHEHHA pEerHcTpUpyercss (HOTOUyBCTBHTEIBLHBEIM AETEKTOPOM
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NI0CNE MPOXOXKAEHHA 3TOr0 M3Ty4YeHHA uepe3 MoHoxpomarop. MHTeHCHB-
HOCTB M HOJIOXKEHHE CMEKTPAIbHBIX JHHUI H3MepsAloTcs M 00pabarsiBalOTCH
KOMIIBIOTEPHOH CUCTEMO# CIEKTPOMETpA.

Jing u3MepeHHs HCNOob3yIOT CNEKTpanbHbIe THHAN IEMEHTOB, Hanbo-
jlee MpeAnoYTHTEIbHBIE 110 COBOKYNHOCTH XapakTepuCTHK. BaxueHmumu u3
HHX ABJIAKOTCA UHTCHCHBHOCTb, OTCYTCTBHUEC CIIEKTpaJlbHbIX HaJIO)KCHHﬁ, oT-
HOHICHHE CHTHAV/IIYM, JOCTHIaeMbli npeaen oOHapyKeHHs, IKBHBAJICHTHAsA
koHuexrpauus ¢ona (OKD). IIpu omnanke METOANKH NPOBOAAT H3MEPEHHA
no 3—S5 JMHUAM Ha IEMEHT, 33TEM M3 HUX BHIOMPAIOT HaHTyyLIyIO 1S MO-
CTOAAHHO# paboTHI.

6.1.14. Obpabomka pe3ynomamos usmepenuii

AHAIHTHYECKHE CUTHALI 00pabaThiBalOT NPH MOMOIIM MPOrPaMMHOIO
ofecneyeHUs CNEKTPOMETpa, MCMONb3ys TIPagyHpPOBOYHLIE 3aBHCHMOCTH,
PacCYUTHIBAEMBIE METOJOM HAUMEHBLINX KBAJpPaTOB, y4ET M KOppeKkuuio ¢o-
Ha, NpU HeOOXOAMMOCTH — y4eT B3aHMHOIrQ BIMSHHMSA H3MEPAEMBIX JJIEMEH-
TOB. Pe3ynbTar onpencicHus Ha JUCILIEE OTBEYacT CpeaAHEMY apupMeTHYe-
CKOMY M3 HECKONbKHX NapajielbHbIX H3MEPEHHMH aHAIU3MPYEMOTO JJIEMEH-
Ta. OOpabGoTka pe3yabTaToB H3MEpEHHH JODKHA COOTBETCTBOBAThH
['OCT 8.207—76. Pesynbrathl H3MepeHMH BLIBOAATCS Ha JUCIUIEH, coxpa-
HAIOTCS B (ailne Ha KECTKOM JUCKE, NOCJIE 4Yero cOCTaBaseTCs MPOTOKOS N0

dopme, npeacTapieHHOH B Tab. 4.
Tabnuua 4

Popma npoToKoia 0opMIeHHS NPEACTABICHHN Pely/IbTATOB aHA/IN3A
METOA0M ATOMHO-IMHCCHONHOMH CIEKTPO(DOTOMETPHH H
MACC-CNEKTPOMETPHH ¢ HHAYKTHBHO CBH3AHHOH Naa3mMoH

HanmeHoBarme opranysauum (3asBHTENb)
Hanmernosauue obpa3sua (1ipo6er)
Bpems 1 nata or6opa npoGs!

Jara noctasxu B n1aboparopuio

Kon obpasua (npobei)
KonnuecrBeHHbIi XMMUYECKHil aHaU3
b -
SNeMENT Pesynbrar OTHOCHTENbHASA MOrpeLl JakiouenHe

ofnipeenexus, MKr/r | HOCTb ormpeaeneHms, %

Oneparop (®. H. O0.)
(moAnuce)
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6.1.15. Kowmponb xavecmea uzmepenutt

BHyTpeHHUii KOHTPO/Ib Ka4yecTBa pe3yJbTATOB OMpEAEIECHHA MHKpO-
3/1EMEHTOB (CXOAHMOCTb, BOCHPOH3BOJHMOCTb, TOYHOCTb) OCYLIECTRIAIOT C
LETbI0 TOMYYEHUS OTIEPATHBHOH MHGMOPMALKMH O KaYecTBE aHAIH30B H IPH-
HATHA TIPH HEOOXOAMMOCTH ONIEPATHBHLIX MEp IO ero noeklleHHI0. Onepa-
THBHBIL KOHTPOJIb KQ4€CTBA OCYIIECTBIAIOT IYTEM MPOBE/ICHAS aHAIH3a HC-
NbITYyEMBIX NPo6 H cTaHAapTHOro obpasua, XAMHYECKHIH COCTaB KOTOPOTro He
JOJDKEH OTIHYATHCA OT COCTaBA HCIBLITYeMOMH NmpoObl HACTONBKO, YTOGHI MO-
TpeGoBaIOCh H3MEHHTh METOMKY NIPOBENEHHA aHAIM3a.

TlepuoaHYHOCTL KOHTPONA BOCTPOM3BOAHMOCTH pPe3yNbTaTOB aHANM3a
omnpeensercs KOAUYecTBoM pafoumx HIMEpPEHHHt 32 KOHTPOJIHPYEMBIH NEpH-
OJ1 U ONpeeNsAeTcs NIaHaMKi KOHTpons. B paboTte yuacTByIOT JBa aHAIKTHKA.
OG6pa3uaMu s KOHTPONA ABIAIOTCH HE MEHEe ABYX MPo0, KaXIyro U3 KOTO-
PhIX aHATH3HPYIOT B TOYHOM COOTBETCTBHH C MPOMNUCHIO, MAaKCHMAILHO
BapbHPYs YCIIOBUA NPOBEECHHA aHANN3A: NTOTYYalOT IBA PE3yAbTaTa, HCIO/b-
3ys pa3Hble HaGOpsI MEPHOI MOCYbl, pa3Hbie MAPTHH PEAKTHBOB H pa3Hbie
9K3eMILIAPHI CTAHAAPTHBIX 00Pa3LoB JUIL IpayHpoBKy nprubopa.

Pe3yIsTaT KOHTPOJIS NPH3HAETCS YIOBJICTBOPHTEIBHBIM, €CIH AT Kax-
JIO#t H3 TECTHPOBAHHKIX NPOG BHITONHAETCS YCIOBHE:

1X;—X;|<0,01-D, rne

X — pe3ynsTat aHanu3a paboueii npo6el, MKr/r (cM® );

X; — pe3yneTaT aHanH3a 3Toi e mpolbbl, MOTYyYEHHRIH APYTHM aHAM-
THKOM C HCTIOIb30BaHHEM /IPyroro nprbopa, Apyroi MepHOH MOCynb! H Opy-
ro# NapTHH PEaKTHBOB, MKI/T;

D — nonyctuMble pacXxoaeHna MEXIY pe3yl1bTaTaMH aHallH3a ORHOH H
TOit ke npobsl, %. 3HaveHnsa D s onpeaenseMbIX 3JIEMEHTOB [IPHUBEACHb! B
Tabn. S.

IIp1 npeBbIDIEHMH HOPMATHBA OMEPATHBHOTO KOHTPOJSA BOCIPOU3BO-
JMMOCTH 3KCIEPHMEHT NOBTOPAIOT. IIpH NMOBTOPHOM NpEBBILICHHH YyKa3aH-
HOr0 HopMmaTHBa D BBMICHAIOT NPHYHHB], NPHUBOJALME K HEYIOBJIETBOPH-
TENbHBIM pe3yasTaTaM paboTbl M KOHTPOJIA, 0 YCTPAHSIOT HX.

Ilepron4HOCTE KOHTPONA BOCHPOM3BOAMMOCTH pe3y/IbTaTOB aHalk3a
OFIpee/feTc KONAYECTBOM pabouiX H3MEPEHHH 3a KOHTPOIHPYEMBIH NEpH-
OIl H ONpenendeTca IIaHaM#i KOHTPoJIA. IIpH 3TOM BBINOMHAIOT aHAIH3 CTaH-
BapTHBIX 06pa3uoB. PexoMeHAyeTcd HCNOAb30BaTh CTaHAApTHhIC 0OpasLbl
HaHOMAaTepHalloB, J00aBJIECHHEIE B OMPEACTEHHBIX KOJIMYECTBAX K CBOOOA-
HBIM OT HHX OHonoruyeckuM npoGam. CosepKaHHE ONPEAENAEMBIX JICMEH-
TOB B 06pa3liax HAHOMATePHATOB NOJLKHO OBITh PEABAPHTENBHO aTTECTOBA-
HO B YCTAHOB/ICHHOM IIOPAMKE.
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Tabnuua 5
TlorpemHOCTH H3MePeHHH 2/1eMeHTOB
MeTOOM aTOMHO-IMHCCHOHHON ceKTpodoTOMeTPHR
Tnanasom OtHocutens- lnanason OtHocures-
Onemenr| copepxannii, | 18700 P |2nement| conepxanu, A e o
MKL/T P=O’,95’ MKI/T P=0,,95’
Al 0,01—0,10 65 Mn 0,001—0,100 50
0,1—1,0 40 0,1—2,0 40
1—200 20 2—200 20
Be 0,01—0,10 65 Cu 0,05—0,50 50
0,1—1,0 40 0,5—5,0 40
1—10 20 5—10 000 25
Fe 0,02—0,20 65 Na 0,1—1,0 65
0,2—20 40 1—10 50
2—1 000 20 10—10000 25
K 0,01—0,10 65 Ni 0,05—0,50 80
0,1—1,0 50 0,5—5,0 50
1—10000 25 5—100 30
Cd | 0.01—0.10 70 Pb | 0,05—0.50 70
0,1—1,0 50 0,5—S5,0 50
1—100 25 5—200 30
Ca 0,01—0,10 50 Ti 0,001—0,010 50
0,1—1 40 0,01—1,00 35
1—10000 25 1—200 20
Co 0,01-—0,10 70 P 0,5—5,0 70
0,1—1,0 50 5—50 50
1—100 30 50—5000 25
Li 0,01—0,10 70 Cr 0,01—0,10 70
0,1-1,0 50 0,1—1,0 50
—100 30 1—100 25
Mg 0,1—1,0 50 Zn 0,01—0,10 70
1—10 40 0,1-1,0 50
10—1000 20 1—5000 25

Memoo snympennezo cmandapma. O16MpaloT ABe npoOEI U K 0JHOM 13
HHX J€1al0T No6aBKy B BHIE pacTBOpa TakuM oOpa3om, uToObl conepxaHue
ONMpPEeJEAEMOro MIEMEHTA YBETHYHIIOCH IO CPABHEHHIO C HCXOAHBIM Ha 50—
150 %. Kaxnayio npo6y aHanH3UPYIOT B TOYHOM COOTBETCTBHH C NPOMHUCHID
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METOQMKH H TOMYYalT pe3yNbTaT aHaNW3a WCXOAHOH pabouel mpoGul X M
paGoueii mpo6bl ¢ noGaskoii X,;. Pesynerarel aHanmsa HCXoaHOH pabouei
npo6sl X H pabouei npo6st ¢ 106aBKOH X; nOAY4aOT B CTPOTO OAHMHAKOBBIX
YCJIOBHAX, T. €. UX FOJy4aeT OAMH aHAJIHTHK C MCIOJb30BAHHEM OIHOIO Ha-
Gopa MepHOIt NOCYEl, 0IHOH NAPTHH PEAKTHBOB H T. I.

PeaynsraThl KOHTPOJS NPH3HAIOTCH YIOBACTBOPUTEILHBIMH, €CIH BbI-
HOMHAETCH YCIIOBHE:

1X; - X —C| < Ky, roe

K, — HOpMAaTHB ONepaTHBHOrO KOHTPOJI HOTPEHIHOCTH, MKI/T;

C — nobaska k mpobe B BHJE pacTBOpa C M3BECTHOM KOHLIEHTpauMeit,
MKI/T.

Ipu BueHeM xoutpose (P = 0,95) sHauenue K, onpenensior Kak

K, =[5 + 8% ,tne

S3m 8%~ XapakTepUCTMKM MOTPELIHOCTER 1A MCXOAHOH mpobnl M
npo6eI ¢ 106aBKO#, MKr/cM’,
82, =0,165X, u 65,=0,165X

[Tpu BHyTpHiabopaTopHoM KoHTpoue (P = 0,90) npuHMMaloT, yTo
K',=0,84"K,

[Ipy npeBLILIEHHH HOPMAaTHBA OTNEPATHBHOTO KOHTPOIA MOTPELIHOCTH
IKCMEPUMEHT NOBTOPAIOT. IIpH NOBTOPHOM MpPEBLIICHHH YKA3aHHOTO HOp-
MaTHBa BBIACHAIOT NPUYMHBI, NPHUBOAAIIME K HEYAOBICTBOPHTEILHBIM pe-
3y/bTaTaM KOHTPOJIA, W MX YCTPAHSIOT.

Memod cmandapmuoix 0bpaszyos. BeimonHsoT anamu3 npo6el, npuro-
TOBJIEHHO#M H3 CTaHAAPTHOro obpasia, H CPABHUBAIOT €rO PE3YJIbTAThl C aTTe-
CTOBaHHEIM COZIEpHAHUEM dNIeMEHTOB. [1OrpelHOCTb aTTECTAlMN He JOMKHA
6bITH OONBIIEH, HEM Y53 OTPEMIHOCTH METOIMKH.

Pe3y/bTaThl KOHTPONA NPH3HAIOTCA YAOBIETBOPHTENBHEIMH, €CIH Bbl-
[OJTHAETCS YCIOBHE:

|C—-A4| <K, rae

C — HaiileHHOE COep)KaHHE 3TeMEHTa B npobe, MPUrOTOBACHHON H3
cTaHaapTHoro obpasia;

A — aTTecTOBaHHOE COZAEpKAHME DJIEMEHTa B CTaHAapTHOM ofpa3sle.
I1pu BayTpHnabopatoprom koutpoie (P = 0,90) npHHUMAIOT, 4TO

K=0,84A
ITpu BuewneM koutpone (P = 0,95) npunumaior
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K=A,rne

A — 061as NOTPELTHOCTh Pe3yIbTaTa aHaIH3a 110 METOMHUKE.

ITpy npeBLILIEHUH HOPMATHBA ONEPATHBHOIO KOHTPOJA MOrPELIHOCTH
JKCTMEPHMEHT MOBTOPAIOT. IIpH MOBTOPHOM NpEBBILIEHHH YKA3aHHOTO HOP-
MaTHBa BbIACHAIOT NPHUYHMHEL, NMPHBOIALIME K HEYAOBJIECTBOPHTENBHBIM pe-
3yA6TaTaM KOHTPOJIA, H UX YCTPaHAIOT.

Onepamuenutil  KoHmponas cxooumocmu. IlepHOIMYHOCTL KOHTpPOAs
CXOAMMOCTH PE3YJIbTATOR aHAJIM3a ONPENENACTCA KOIHIECTBOM pabouux M3-
MepeHHii 332 KOHTPOJHMPYEMBIH NepHo H ONpeacnsercs faHaMH KOHTPOIS.
Hcnons3yloT pe3ynbTaThl napanieibHbIX aHATH30B.

HopmaTHB onepaTHBHOrO KOHTpPONsS CXOAWMOCTH PacCUMTHIBAKT 10
tdopmyne:

Crmax — Cmin < d, TAE

Cmax W Cmin — COOTBETCTBEHHO HaHOOJIbLICE W HAUMEHBILIEE 3HAYEHHUA TTa-
paNENBHLIX OlpeIeNeHuH;

d — HOpMAaTUB ONEPATUBHOTO KOHTPOJIS BOCITPOM3BOAMMOCTH, d = 2,77 & (A);

G (A) — xapakTepuCTHKa CITy4aitHOH COCTaBAAIOLICH OTPELIHOCTH.

Tlpn npeBbILICHAH HOPMATHBA ONEPAaTHBHOTO KOHTPOINS MOrPELHOCTH
IKCTICPUMENT MOBTOPAIOT. [Ipy NOBTOPHOM MPCBBILICHHMH YKA3aHHOTO HOp-
MaTHBA BbIACHAIOT NPHYMHBI, NPHBOSILIME K HEYAOBICTBOPHTE/ILHBIM pe-
3yn1bTaTaM KOHTPOJA, U YCTPAHAKOT WX ITyTEM KOPPEKTHPYIOIIMX BO3ACHCTBHIA.

6.2. Macc-cnekmpomempus ¢ UuHOYKmMuGHO C6A3AHHON ap2OHOBOT NAAIMOl

6.2.1. Hpunyun memooa

Meron Macc-crieKTpoMeTpUH ¢ HHAYKTUBHO CBS3aHHOW aproHoOBOM
nnasmor (MCI1-MC) xoMGHHMpYeT HCMOJIB30BAHKE MHAYKTUBHO CBS3aHHOMN
Nja3Mbl B KAUECTBE HCTOUYHHMKA HOHOB C KBAJPYMOJbHBIM MacC-CrIEKTPOMET-
pOM, BBICTYNAIOWEM B POJIH Macc-aHanu3aropa (¢wibTpa) M IUCKPETHO-
AMHOAHBIM JETEKTOPOM, KOTOPbIA HCHOJIL3YeTCA ANA PErHCTPAUHH OTAEIb-
HBIX HOHOB M MX NMOTOKOB. IHAYKTHBHO CBA3aHHas M1a3Ma, NOoiepKHBacMas
B CrieUMaJIbHOM ropeike, cnocobna 3pdexTnBHO BO30YXKNaTh ORHO3APAAHBIE
HOHBI M3 aTOMOB BBOAMMOro obpasua. Janee HoHbl (OKYCHPYIOTCA MOHHO-
ONTHYECKOH CHCTEMOH (AN yAaNCHHA HEHTPaNbHBIX YacTHl H (OTOHOB HC-
NOJIL3yeTCs MOHHAs ONTHKA, OTKJIOHSIOWIAs NOJOXHTENBHO 3aPAXEHHBIE HO-
HBI OT OCH N1a3Mbl 6e3 pacOKYCHPOBKH HOHHOTO MyyYka) K NONAJAIoOT B aHa-
NH3aTOP MACC-CMEKTPOMETPA, Ti€ PaseNAI0TCA 0 OTHOLIEHHIO MacChl K 3a-
paay (m/z). CooTBETCTBYIOIHI HOHHBII MOTOK PETHCTPUPYETCH ACTEKTOPOM.
UYepes Macc-CEKTPOMETP B KKIBI MOMEHT BPEMEHH MPOMYCKAKOTCS HOHBI
€O CTPOro ONpeAENEHHBIM m/z, KOTOpBIE 3aTE€M MONANAIOT B AETEKTOP AJA
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KOJIHUECTBEHHOM perHcrpaumy. Yuciao coymapeHHH 3a €IMHHIY BPEMEHM
MPONOPUHOHANBLHO KOJMHYESCTBY aTOMOB KaXOro ONpPEAeIsSEMOro H30Tona B
HcxoaHoM obpasue. JInHeAHbH 1HANA30H 3aBACHMOCTH HHTEHCHBHOCTH CHI-
Hajla OT KOHLEHTPAIHA Ha COBPEMEHHBIX NPHOOpax AOCTHUTaeT NEBATH JAecs-
THYHBIX MOPAAKOB, MO3BOMAA B OJHOM LMKJIE CKaHHDOBAHMS Macc-CNEKTpa
PErHCTPHPOBaTh U €IHHHYHBIE HMITYJIECEI OT MANBIX KOHLEHTPALMii, 1 HOH-
HBIE TOKH OT BBICOKHX KOHLEHTpaumii 31eMedToB. JUI1 OOCTHKEHHSA TAaKOro
ILIMPOKOTO JMHAMHUYeCcKoro auanalona s cospeMeHHsx UCIT-MC npubopax
NPUMEHSIETCS ABOHHAA PerHCTpallMs CHIHAJIOB: HMITY/IBCHBIH PEXHM OIHOTO
CerMeHTa JeTEKTOpa HUCMONb3yeTcs AIA MOJACYETa OTAeNbHBIX HOHOB H aHa-
JIOTOBBIH PeXHM APYroro — VIS PErHCTpPaUHMM HOHHBLIX TOKOB. Takum o6pa-
30M, coBpeMeHHble npnbopsl UCIT-MC no3BosAioT onpeAenaTs KOHLEHTpa-
LMH 3NEMEHTOB ¥ OTACIBHBIX HM30TOMOB HA YPOBHE OT COTBIX HO/eH HaHO-
rpaMMOB J0 COTEH MHJUIMIPaMMOB Ha JHTp. JlocTHraemsele nmpenenst o6Ha-
PY)XEHHs, BLICOKHE YyBCTBHTEJILHOCTE ¥ H36uparensHocTh MeToaa UCIT-MC
TNI03BOJISET KOJIMYECTBEHHO ONPEAENATh BO MHOTHX BHOIOrHUECKHX MaTepua-
Jax go 40—50 BxoasAwMx B cocTaB o0pa3la XMMHUYECKHX DJIEMEHTOB B Teye-
Hue 2—73 muH (6e3 yuera BpeMeHH poOONOATOTOBKH).

Jlis noarotoBkn oOpa3zuoB OHOCyGCTpaToB K aHAIN3y METONOM
HUCII-MC nomyckaercss WCMONB30BAHHE ABYX METOAOB pa3jodKeHHa: 1) k-
CJIOTHOE PacTBOpEHHE B OTKPAITHIX cOCyAax, 63 nonHoro paspyiieHns opra-
HUYECKOH MaTpHLbI, 2) KHCIOTHOE pa3fokeHHe («MOKpOe 030JICHHE») C HC-
10/1630BaHHEM CHCTEM MHKPOBOJTHOBO# npo6ornoarorosksd. MeTox oTkphITO-
ro padJIOKCHHA XapaKTEpH3YETCS BBHICOKOH NPOM3BONMTENBHOCTBIO NpPH He-
6ONBIIOM pacXolie peakTHBOB, MaJIOH MONpPABKOH Ha XonocToi onwit. OxHa-
KO OH He NMPHMEHHMM JUIA pa3IoKEHWs MaTepHalOB, coaepkaliux Gosablroe
KOJIMYECTBO XXHMpa ¥ KOHKPEMEHTOB (MHpPOBble TKaHH, HOBOOOpa3oBaHHs
BHYTPEHHHX OpraHoB M apyrue). KpoMe TOro, HMeeTcs BO3MOXKHOCTh Yac-
THYHOH HIIM HHOTJIAa MOIHOH noTepy JeTyqux 3nemeHToB (As, Hg, I, Se). Op-
raHM4eckas MaTpHIa, COXpaHAIOMAACA B PacTBOpax npod, MOXET OBITh HC-
TOMHUKOM Cepbe3HbIX MaTpHuHbiXx noMex npu UCIT-MC usMmepennsx, orpa-
HHYHBAIOLIMX OfpeJie]ieHHe W HM30TONMHbIH aHalH3 HEKOTOPHIX DJIEMEHTOB
(Tabn. 6).

MeTon MHKPOBOJIHOBOIO pa3yioxeHHA TpedyeT cinoxkHoro obopyaoBa-
HHA, HO 00ecneymBaeT cleaytoliue NpeuMyIuecTa:

® BEICOKYIO NPOH3BOANTEILHOCTE PA3IOKEHHS;

e fonee NONHOE pa3NOKEHHE OPraHHYECKOH MaTpHULBl [IPAKTHYECKH
mobbix GHocy6GeTparos;

® CYLIECTBEHHOE YMEHBUICHHE MOTEPD JIETYYHX 3JIEMEHTOB NP pa3io-
KEHUH.
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Tabnuua 6
ITpumepsl pacpocTpAHEHHLIX NOJIHATOMHBIX HA0XKeHHik B MeToge HCII-MC
OrHocuTeIbHasA
H3oron |pacnpocTpaneHHOCTS Meu:‘a:)l:){umﬁ Hcrounuk nomex
uzorona, %
WCa* 96,9 OAr* AproH 1n1a3msl
fe* 91,7 BAH Apros nnasmsl, Boaa
8ge* 49,6 BAr, Apro# wiasmei
25 92,2 12¢lep* Yrnepon opraHu4ecko MaTpHLbL
HCa’ 2,0 'ﬁ"'E"’OZ+ Yrnepon opraHu4eckoil MaTpHuLb!
IR 73,8 glegr Cepa opraHH4€cKOH MaTpHLbL
Sty 99,7 PC1'%0" | Xnopuast marpuusi, HCI pacreopirens
70 48,6 328: °0,* Cepa opraHH4eckoii MaTpHLb!
LS;
PAst 100,0 PAr°CI* | Xnopuaw o6pasua, HC| pactopuTens

6.2.2. OcroéHbie mexHuueckue xapaKmepucmuxy
npumensemoco obopyodoeanus

Jna uamepeHuit peKOMEHAYETCs UCIOIb30BaTh Macc-CNEKTpoMeTp, 00-
NaJa0IHH ey 0NIMMU ONTHMAIBHBIMH XapaKTepHCTUKAMMU:

® [I0JIyIIPOBO/IHHKOBBIH reHepaTop nnasmsl, pabouas yacrora: 27 MHz;

® U30TOlHAsA YYBCTBATEIIBHOCTD.

o Ans ferkux mace < 5 x 107
o N8 TAXEMbIX Mace < 1 x 1077

® IHana3oH CKaHUPOBAHMS Macc, a. ¢. M.: 2—260;

® IMHAMHYECKMI HANa30H CHCTEMbI ACTEKTHPOBAHUSA: IEBATEH MOPSIKOB;

e paboyas 4acToTa pajHouacTOTHOro reHeparopa 3 MHz;

o npesiensl o6Hapyxenus: Be < 1,5 ur/n, In < 0.5 ur/n, Bi < 0,5 ur/n;

® YyBCTBUTENLHOCTL (MMrL/c Ha 1 mr/n): 'Li> 30000, **Y >80 000,
25T1 > 40 000;

® KpaTKOBpEMEHHas cTabuiIbHOCTh, CKO: < 3 %,;

® fojrospeMensas ctabunbHocts, CKO: <4 %,

e 1By3apaAnHbIe Houkl, Ba®'/Ba’: <3 %;

e oxcuHele HOHEL, CeQ/Ce: < 1,5 %;

¢ ypoBeHb (poHa Ha Macce 9: < 5 mmn/c.

JA ROCTHXKEHUS JY4IuMX TpeneNioB oGHapyXeHHsi IO YPOBHS COTBHIX
HOneit HI/M’H YCTPaHEHHMs NOINATOMHEIX HAOXKEHHUil, BRI3BAHHBIX MaTpHuelH
0o6pa3ioB 1 MaTpulell pacTBOPHTENs, a TAKOKE ra3aMH miasmsl (taba. 6), pe-
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KOMEH/YeTCs NMPOBOAMTE H3MEPEHUA Ha TpHOOpax C OKTOMONBHOWH peaku-
onHoil cucreMoit (OPC). Jlyqne npeaesns! oOHapy)XeHHs Ha 3THX npubopax
JOCTHIaloTCA 32 CYET yMEHbIIeHHd YpoBHsA GoHa H (OKyCHpOBKHM HOHOB B
okrononsHo# Adeiike (OPC), pacnonoxeHHOH nepel KBaIpymNoJeM Macc-
aHaIn3aTopa. YCTPaHEHHE MOIMATOMHBIX HAJIOKEHHH OCYINECTBAAETCS IMy-
TeM YAICHHA MEMAIOLMX HOHOB B pe3yJbTaTe GH3HYECKOTOo MpoLecca Juc-
KPHMHHALIBK 110 SHEPrisiM, NPOMCXOALIErO 33 CYET CTONKHOBEHHI MOJIEKYT
NOJINATOMHBIX 06pa30BaHHil M aHATHTOB C MOJEKY/IAMH HHEPTHOTO ra3a re-
IS, HAaIyCKaeMoro B gyeiky. Mcnonb3oBaHHe rejus IO3BOJACT BHINOIHATD
MY/IBTHIJICMEHTHBIH aHA/IW3 BO BCEM AMANa30HE MACCOBOH UIKATH, [IPH 3TOM
HCKITIOYEHO 00pa3oBaHue HOBbIX HHTEpHEPEHIMIA.

IlporpamMHOe oGecHeueHHe Macc-CreKTpOMeTpa JOIDKHO obecreyH-
BaTh BEHIONHEHHE CIEIYIONMX QYHKIHMA:

® NIOJEPXKKY CISHYIOLIAX METONOB aHAIH3a: KOJIMYECTBEHHOro, MOJy-
KOJIHYeCTBEHHOro (0630pHOro), METO0B M30TOMHOrO0 OTHOIIEHHS H H30TOMN-
HOro pa30aB/CHHS;

® IpOBe/IeHHE ABTOMAaTHYECKHX H3MepeHHit 6e3 yJacTHs omeparopa;
18 NPOBEACHHA ABTOMATHYECKMX H3MEPEHHH CNEeKTpOMeTp JO/DKeH ObiTh
000opyAoBaH yCTPOHCTBOM aBTOMaTHYECKOro npoGooT6opa;

® aBTOMATH3alHIO NpoleAyp KanMOPOBKH H HACTPOHKH LIKATH Macc H
paboyux NapaMeTpoOB CIIEKTPOMETPA;

® CTaTHCTHYECKYI0 06paboTKy M cOXpaHeHHe pe3ybTaTtoB B OOLienpu-
HATEIX (opMarax;

© BO3MOXXHOCTh MOBTOPHOI 00paGoTkm naHHBIX 6e3 mpoBepeHus A0-
MOJIHUTENbHBIX H3MEPEHHI;

© BO3MOXHOCTb MCINOJIb30BaHHSA alNapara KOHTPOJIA KayecTBa Al Olle-
PaTHBHOTO ABTOMATHYECKOTO YNpPaB/ICHNA X0J0M U3MEPCHUH B COOTBETCTBHH
C 3a/]aHHBIMH KPHTEPHAMH KadecTBa M pacdeT CTATHCTHYECKMX [1apaMeTpoB
KayecTsa.

6.2.3. Obopydoeanue, Mamepuansi, peaknuevl

Jlns cBeleHMs K MHHHMyMY YPOBHs n1aGopaTopHoro ¢oHa, Bce omepa-
LUMH TIO TOArOTOBKE 00PasloB K M3MEPEHHAM M CAMM H3MEPEHHS HOJUKHKI
TOPOBOJHTLCH B YHCTOM MOMEILEHHH, B KOTOPOM HE CKaluInBaeTcs nbuib. [
aHaN3a CBEPXHH3KHX KOHLEHTpALHil, 3arpA3HEHHA U3 OKPYXKAIOLLEH Cpenbl
ABJAIOTCA OCHOBHBIM (aKTOPOM, OrpaHUYHBAIOIIMM Npefenkl OOHapyXeHHs
MmeroaoM UCIT-MC. Jlns noaroToBku o6pa3uoB HEOOXOAMMO MONB30BATHCH
cocynamu u3 propomnacra (tuna PTFE, Viton™, Teflon™) unu nepdropan-
KOKCHnonaumepa. [lns BpeMeBRHOro xpaHeHHs o6pasuoB H paGouux rpagyu-
POBOYHBIX PACTBOPOB HCMOJL3YETCA OXHOPA30Bas NOCyAa U3 NOIHIPONMIEHA
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(mpobupkH BMECTUMOCTRIO0 15—20 cM’ ana xpanenus o6pasLoB W BMeECTH-
MOcTbIO 50 cM’ ¢ BUHTOBO#t KpBILIKO# /UTA XpaHEHHS pabOHMX CTAHIAPTOB).
6.2.3.1. CpeacTBa n3mMepeH#it n o60pyaoBaHHe
KBaapynonsHelii Macc-CieKTPOMETP € HHAYKTHBHO
CBA3AHHON 1a3MOH, UMEoIHMi cepTHduKaT
PoctexperyMpoBaHHis ¥ 3aperucTpHpOBaHHEIN B
TocynapcTBEHHOM peecTpe CPEACTB H3MEPEHHUT H
COOTBETCTBYIOLIMIA 1IEPEHHCIICHHBIM B 1. 6.2.2
TpeboBaHHAM
Bechl aHATMTHYECKHE IEKTPOHHBIE C PENEIOM
nomyckaemoi norpeutsocty + 0,0005 r T'OCT 24104—2001
AXBaUCTWLIATOP 3NeKTpryeckuii ogHocrynenyareii TOCT 28165—89
VcTaHoBKa 1S TOyYEHHS I€HOHH30BaHHOM BO/IbI,
obecrieynBaroiian noOIy4CHHE BOABI C yA€TbHBIM
conpotusnerueM 15—18 MOmem’ TY 2123-002-00213546—2004
Jl03aTOpBl KHUIAKOCTH PYUHEIE HIIK JIEKTPOHHBIE
aBTOMAaTHYCCKHE C OllH()paBOBbIMH Haxor{eq}mxauu
EMKOCTBIO 0,5—10 MM, 50—200 mm® 1 200—
1 000 mm®, oﬁecnequsammne CyMMapHYIO
NOTPELIHOCTH LO3UPOBAHHS Ha YPoBHe + 1 %
Tepmo6a0k a1 PTOPOMIACTOBRIX UWIMHAPOB,
C BO3MO>HOCTHI0 Harpesa o 120 °C u
aBTOMATHYECKOTO HOUREPKAHHA NPH 3TOMH
TEMIeparype WK necyaHas Gans
Hunuuapse! groponnacrossle (Tuna PTFE, Viton™,
Teflon™, PFA) emkoctsio 20 cM® IroCT 1770—74
CuHcTeMa MHKPOBOJTHOBOTO Pa3ioXEHNA
C KOHTPOJIEM TEMNIEpaATyPbi K NaBICHUSA
PTOpONIACTOBbIE ABTOKIABEI EMKOCTBIO 20—
50 cM’ 11 MMKDOBOJTHOBOTO Pa3IOKEHHS
OAaHopa30Bble NOMHITPONHIICHOBBIE MPAXyHPOBAaHHbIE
HEHTpUGYxKHBIE NPpOOGHPKH 63 KpbILLEK, EMKOCTBIO
15 cM?, 718 XpaHeHHA pacTBOPEHHBIX 06Pa3LOB
OnHopa30Bkic MONHIPOIHACHOBBIE IPAXyHPOBAHHbBIE
UEHTPUY KHbIE MPOOUPKH C BHHTOBBIMH KPBILIKAMH,
€MKOCTBIO 50 cM’, 151 XpaHeHus pabouMx cTaHAapTOB
Ynsrpa3sBykoBas BaHHa ¥Y3B-9,5 TY 5252-378-0860808—96
WK aHAJIOTHYHASA
6.2.3.2. PeakTiBBI H MaTepHaIb!
Kucnora a30THasd KOHLEHTPUPOBAHHAas, OCYH rocCT 11125—84
APproH cKaTbli WIH OKWKEHHbIH, BEICOKOH uncToTl TY 6-21-12—94
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Bona AEMOHH3OBAHHAR, C YIENbHBIM CONPOTHBJIE-
HueM 15—18 MOmcem TV 2123-002-00213546—2004

AlEToH, ocy TV 2633-039-4493179—00
CraHnapTHele cepTHOULMPOBaHHBIE 0Opa3Lbl

COCTaBa pacTBOPOB OAHO- H MHOTO3JIEMEHTHBIE

IUIS MacC-CHEKTPOMETPHH

Cxansnens I'OCT 21240—89
dunsTpoBansHas 6ymara I'OCT 12026—79
IInacTHKOBbIE NPOMBIBAIIKH [U1si AEHOHH3OBAHHOMH

BOJIbI U pa30aBAECHHON a30THOH KUCIOTHI

Ilnenka nabopaTopHas repMETH3NUPYIOLIAS THIIA

Parafilm «M»® unu anasnoruysas

6.2.4. Tpeboeanusn x 6ezonachocmu nposedeHus pabom

INpu paboTe ¢ XHMHYECKMMH BelIECTBAMH W PEaKTHBAMH HEOOXOAMMO
cobnronate TpeGoBaHHA TEXHUKU Ge30N1aCHOCTH, YCTAHOBIEHHBIE 11151 pabot
C TOKCHYHBIMH, €JKHMH M JIETKOBOCIUIAMCHSAIOIMMHCS BEILECTBAMH, yCTa-
HoneuusiMu 'OCT 12.4.021—75.

Pa6ouue crofbl M MOBEPXHOCTH NMPHOOPOB H OGOPYNOBaHHUA JOKHE!
cozeparkCs B unucTOTe. B KOHUE pabouero QHs nocjie OTKIIOYEHHS BCEX
npHOOPOB MPOH3BOAKTCH BIAXHas y6opka pabounx NoBEpXHOCTEH.

be3onacHocTh npH paboTe ¢ IneKTpoycTaHOBKaMH ofecneunBaerca 1o
I'OCT 12.1.019—79. IlomemmeHue s MPOBEACHHS M3MEPEHHH JODKHO CO-
OTBETCTBOBATh YCT4HOBJIEHHbIM TpeGoBaHuAM. [Ipu Beimonuenun paGor
DOJDKHEI OBITh COOMIONEHBI MEPBI TPOTHBOTIOXKAPHOH 6E30MaCHOCTH COTTIacHO
I'OCT 12.1.004—85 CCBT.

6.2.5. Tpeboeanus k keanuguxayuu auy,
pabomatowux Ha Macc-cnexmpomempe

K BBINOIHEHHIO H3MEPEHHUH HAa MacC-CIIEKTPOMETpPE AOMYCKAKOTCA JIMLA,
npoieamue o6ydyende HaBbikam paGotel Ha npuGope HCII-MC, noarsep-
KIACHHOE ATTECTATOM (UPMBI-IPOH3BOAMTENA NMPHOOPA; H3YYHBIIHE TEXHH-
YecKoe OMHCAHHE W3MEPUTENLHOFO MPHOOpa X METOAHKY BBITIONHEHHS H3Me-
pennii; obyyennsie B cootBercTBHH ¢ T'OCT 12.0.004—90 u npoweamne
HHCTPYKTaX no TexHuke Ge3omachoctH Ha pabouem mecte. s paboTst ¢
HCTOYHHKAMH OFHEOMACHBIX H TOKCHYHBIX Ia3oB JOMyCKAarOTCA JIMNa, Npo-
IIEIIHE COOTBETCTBYIOLIYIO NMOAroToBKy. K npoBeaennio npo6onoaroToBku
JOIyCKalOTCA JIHLA, UMEIOLIHE ONLIT paboTHI B XHMHYECKOH 1aGopaTopuH.

6.2.6. Ycnoeun evinonnenus usmepenuil

Beinonxenue H3MepCHHﬁ NPpOBOAAT NMPH HOPMAIbHBIX KIMMATHYECKHX
YyCIOBHAX ucnsitanuid. [ToMeineHne He JOJHKHO COAEPkKATh TOKCHYHBIX ITAPOB
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u ra3oB. Temneparypa OKpy»xalomero o3ayxa B naGoparopuu 18—25 °C.
ATMmocgeproe aaprenne 84—106 klla (630—800 MM pt. c1.). OTHOCHTEB-
Has BIaXHOCTh Bo3ayXa 75 = 5 %. ['pafMeHT TeMriepaTypsl He NODKEH mpe-
Bbiark 1,5 °C/u.

Ipn wucnone30BaHHH 371EKTPONPHOOPOB HACTOTa MEPEMEHHOrO TOKA
50,0 £ 0,2 I'u, HanpsxeHue cetn 220 £ 10 B.

OcBelluenne NOMEILCHHS ECTECTBEHHOE HIIH HCKYCCTBEHHOE, HE OrpaHH-
ynBaeTcs 0coObIMH TpeGOBaHHAMM.

6.2.7. floozomosxa k npoéedenuro usmepenui

Bce npoueaypbl noAroToBKM Npo6 K aHanu3y AOMKHbI HCKIIOYATh BO3-
MOXKHOCTb BHECEHHA B HMX 3arpsasHeHmii. icnone3dyemyro juia npobonoaro-
TOBKH (JTOPOINACTOBYIO IMOCYNY TILATENHHO NPOMBIBAIOT B YJIBTPA3BYKOBOI
BaHHE B pa36aBjieHHOH | : 1 a30THOH KMCIOTE ¥ TPHKABI OMOJACKHBAIOT ACH-
OHU30BaHHOH BOIIOH.

6.2.8. Ombop, xpanenue u nodzomosxa npob

O6pa3up 61osOrHdYecKkHX mpob OT KHBOTHBIX, PaCTCHHH, CEIBCKOXO-
3A/CTBEHHOTO CBIPbS M APYrHX 00BEKTOB OTOMPAIOT 10 METOAMKAM Npo6oOT-
6opa 14 COOTBETCTBYIOIKX BUIOB Mpoaykuuu. [TomyuenHas Macca oGpas-
LIOB [penapaTtoB AOJDKHA COCTaBAATh He MeHee 0,1 r B cilyuae onpeneneHHs
OQHOTrO 3MeMenTa H He MeHee 0,3—0,5 r IpH OOHOBPEMEHHOM OMNpeAeIIeHHH
J10 20 3/IeMEHTOB MM NP NMPOBEACHHH 0030pHOro aHanusa. B cryvae aau-
TENBHOr0 XPaHEHHs MPENapaThl TIOMEINAlOT B F€PMETHYHLIE OAHOPA3OBbiE
npo6upky 1 3amopaxusaiot 10 —18 °C nmubo muodunusnpyior.

Pa3inoxenue npob GuocyGeTpaTos MpoBOAAT CiiefiyouaM obpaszom.

Inomnwe obpasyvt. Omxpumoe pasnoxcenue. Ha aHaIMTHYECKHX Be-
cax B3BEIIHBAIOT HaBecKy oOpasua Maccoit 0,01—0,10 r. Hasecky nomena-
10T Bo ¢roponnacroselit umnnuap (tuna PTFE, Viton™, Teflon™, PFA),
npumpaioT 0,2—1,0 cM’ KOHLIEHTPHPOBAHHON A30THON KUCIOTHI, HAKPHIBA-
10T 3aLMTHO#H NabopaToOpHOI IUIEHKOH M MoMelaloT B TepMobIOK, pasorpe-
TeIi 1o Temneparypst 115 °C, BsinepxuparoT B Teyenue 0,5—1,0 4 no non-
HOro pacTBOpeHHs npoOsl. PacrBopeHHbI 00pa3sel KOJIHYECTBEHHO MEPEHO-
CAT B MEPHYIO NOINOPOIIHICHOBYIO npo6npxy, TPOCKPATHO CMBIBAR CO CTe-
HOK UMAMHIPA, W IOBOJAT JCHOHH30BaHHOM BOZOH 10 10 cm’. epmerHuno
3aKpBIBAIOT 3aLIMTHOH 1a00paTOpHOH TUICHKOH, NEPEMEILMBAIOT H NIEPEHAIOT
Ha aHaJH3.

XKuokue obpasywi. Omprzmoe paznoxcenue. Hapecky aHaJIM3HpYyeMOro
obpasua 0,1—0,5 r (0,1—0,5 cM>) B3BEIINBAIOT Ha AHANMTHYECKHX BECaX BO
droponnactoseix uwmnapax (tuna PTFE, Viton™, Teflon™, PFA), ompe-
Aesis MACCy HABECKH NO PasHULE MACCH LHIMHApA JO H MOCIE B3ATHS Ha-
Beckd. B mwmmHap npuausaior 0,3—1,0 oM KOHUCHTPHPOBAHHOH a30THOM
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KHCJIOTBI, HAKPBIBAIOT NaGopaTOpHON IUIEHKOH M NMOMEINAKT B TEpMOOIOK,
pasorpertslii 1o 115 °C. Beugepxupatot B TepMoGnoke B Teuenue 0,5—1,0 4
Jl0 TOMOTEHH3alHK poOkl. PacTBOpeHHbIH 06pa3en KONWYECTBEHHO NMEPEHO-
CAT B MEPHYIO [OIHMPONHICHOBYIO NPOGHPKY, TPOEKPaTHO CMEIBas CO CTe-

HOK LM/IMHAPA, H JOBOAAT AEHOHM3OBAHHOK Boaoit 10 10 cM’. NepMeTiuno
3aKpBIBAIOT 3ALMTHOI JaOOPaTOpHOH ILIEHKOH, NIEPEMEIINBAIOT U NIEPEAAIOT
Ha aHaIU3.

Muxpoeoanosas npo6onodzomosexa. Harecky 06pa3ua 0,i—0,5r no-
MEIIAIOT BO (bmponnacmsbm BKJAZIBII H J0GABIAIOT 5 cM® KOHUECHTPUPO-
BAHHOM a30THOM KHC/IOTHI. ABTOKNAB ¢ NMpoGoil BO BK/IAAbILIE MOMELIAIOT B
MHKPOBOJIHOBYIO Ne4b U paxiaraioT npo6y, HCIob3ys NporpaMMy pasnoxe-
HHsl, PEKOMEHIOBAHHYIO NIPOM3BOANTEJIEM Neyd. B obiem ciydae, mis pac-
THTEJIbHBIX U KHBOTHBIX TKaHEH H GHOIOrHYECKHX XHIKOCTEH MOXXHO NpH-
MEHSATD CNeLYIOLIM pexxuM Harpesa: noaseM Temmepatypsl go 200 °C B Te-
YeHHe 5 MHH, BHUIEPXHBAHHE B TeueHue 5 MuH npu 200 °C, oxnaxaeHue 10
45 °C. OxnaxaeHHbIH aBTOK/IAB BCTPAXHMBAIOT JUIS MEPEMEIIHBAHUA COAEP-
’KHMOTO ¥ NPHOTKPBIBAIOT KPBILKY /I8 yPaBHOBEUIHBAHHUA KaBiacHns. Kaue-
CTBEHHO Pa3NioXkeHHas npoba mocjie OTrOHa OKHCIOB a30Ta MOJDKHA MpeA-
cTaBiATh co6o#l GecliBeTHBIN KM KENTOBATLIH MPO3payHblit pacTBOp, 6€3 He
PaCTBOPHBIIHXCA YACTHIl Ha [HE M HA CTEHKaX BKJIaabllia. PacTBOopeHHYIO
npoby KOJMHECTBEHHO NEPEHOCAT B NPoOUpKy obveMom 15 oM, TpPOEKpaTHO
BCTPAXHBaA BKJIALBIL € KPHIWLKO#H ¢ 1 cM ncnoumonanuow BOJIbI M NEPEHO-
¢ KaXAblH cMbIB B poOHpKy, AoBOAAT 00beM mo 10 cM’ IEMOHH30BaHHO
BOJOH, 3aKpHIBAIOT M INEPEMEILNBAIOT. ABTOMATHYECKHM JO3aTOpPOM CO
CMEHHBIM HAKOHEUHHKOM OTGHpPAIOT ANTHKBOTHYIO YacTh | cM’ H JOBOAAT 10
10 cM® 0,5 %-it a30THOH KMCJIOTOMH, 3aKPHIBAIOT 3ALMTHONM Jla60paropﬂou
IUIEHKOM, nepefaloT Ha aHanu3. JlaHHble 06 oObeMe aIMKBOTHOH 4YacTH U
obbeMe pa3BENEHHA BBOJAT B NpOrpaMMHoe oOecreyeHHe CIEKTPOMETpa
BMeECTe C Ha3BaHHEM M HaBeCKoji obpasia.

Honycxaercx HEMOCPEACTBEHHBIH OTOOP AIMKBOTHOM 4aCTH 00bEMOM
0,1—0,5 cv’ u3 Ppa3ioKeHHOH MpoObl B aBTOKIaBE. UTOOB! CKOMNIEHCHPOBATH
[IpH 3TOM MOrPELIHOCTh pa3faBieHus, nepes pasnoXeHneM B Mpoby HyxHO
n06aBUTE pacTBOp BHyTpeHHero craHaaprta (In uau Rh), urobsr KOHUEHTpa-
UMs BHYTPEHHETO CTaHZapTa B KOHEYHOM pacTBOpE, HaNpaBIAEMOM Ha aHa-
3, cocmnmma npumepHo 10 Mxr/am’ (Hanpumep, N06GaBUTL B npoﬁy
100 mm® pacTBopa, conepxamero 10 Mr/n Rh 3aTeM M3 5 cM’ pa:moxceuﬂou
npoObl B3STH ANMKBOTHYIO 4Yacte 0,5 cM® u mosectn no 10 cM’). Pacteop
BHYTPEHHETO CTaHJapTa HeoOX0AHMO N00aBIATE BO BCE XOJIOCTHIE MPOOHI 1 B
KanuGpOBOYHEIE PACTBOPHL. 3aJaHHYI0 KOHLEHTPALMIO BHYTPEHHETO CTaH-
napta (10 MKT/n) B XOIOCTBIX ¥ CTAHAAPTHAIX PacTBOpPaX HEOOXOAMMO TOYHO
cobuoaars.
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PactBop xonoctoit npoGbl roTOBAT ¢ BBINOJIHEHHEM BCEX YKa3aHHBIX
BBILIE ONEPaLIMii, 32 UCKITIOUEHHEM ONePaLMH B3ATHS HABECKH.

6.2.9. Ilpuzomosnenue cmandapmubix pacmeopos

PaGoume cTaHmapTHbiE pacTBOPbI TOTOBAT ITyTEM CMELIWBAHWA He-
CKOJIPKHX OIMOPHBIX MHOTOJ/IEMEHTHEIX CTAHIAPTHBIX PACTBOPOB JIA Macc-
CTIEKTPOMETPHH, COAEPIKALMX pa3Hble IPYNIbl JIEMeHTOB. Ja KannOpoBKu
CNEKTPOMETPa HCNONB3YIOTCA ABA-TPH pabouMX CTaHAApTa, COACPXKAIIMX,
HanpuMep, 1o 10, 40 1 100 MKI/n Bcex 31€EMEHTOB, 33 HCKIIOYEHHEM PTYTH,
coziepaHue KOTOpoii cocTapnger 1 ¥ 4 MK/ B MEPBLIX ABYX CTaHIApTHAIX
pactBopax. [na Gosiee TOYHOro ONpeAencHHs 3MEMEHTOB, BXOAALMX B CO-
CTaB HAHOMATEPHAIOB, MOXET NOTPeGOBAaTbCA NPHMEHEHHE CTAHAAPTHOTO
pacTBOpa, B KOTOPOM HX KOHLCHTpauu ObUTM OBl OQHOTrO mopsaxa ¢ Bepx-
HMMH I'DaHHULAMH JHANa30Ha COACPKAHUi EMEHTOB B HCCIEAYEMOM 00b-
eKTe, C y4YeToM npumeHseMoro ¢akropa pasbasineHus. IIpurotToBneHHbie
paGouHe pacTBOpBI COXPAHAIOTCA B NONMIIPONMICHOBLIX MpOOHpKax oObe-
MoM 50 cm’, PexoMennyetcs Mcnosab3oBaTh paGoyue craHAapThl Jisi Kanub-
POBKHM B TeueHHe 3—5 aueil nocne npurotoBnenud. [IpuMep cocraBa HCXON-
HBIX paCTBOPOB U KannGPOBKH MPUBEACH B Tabn. 7.

Tabnuya 7
IIpumep cocraba pabounx cTanaaprusix pacreopos B meroge HCII-MC
HcexoaHbie cTaHAapTHbIE
PacTBOPSI, KOHUEHTPALHUS InemeHTH
KannbposouHulii cranaapt ans . .
faHanu3a 6HOMOrHYECKHX H abUoTH- %& Kéfaéyéyﬁ’nl %’gnﬁil\ﬁ’) Asli,Assé BTal, 1\3;"
4eCKHX 00BEKTOB, COAEPKALUUX P Z’n Tl:l U' U I D
HaHouactuuel 1,000 ppm: Yo
My nbTHINIEMEHTHBIH KaMIGpOBOH- . .
l““ﬁ cramzapr Ne 4, 10 MKF/CM’ B, Ge, Mo, Nb, P, Re, Si, Ta, Ti, W, Zr
MybTHINEMEHTHBIH KanuBpoBoOY-
netli cTanaapr Ne 3, 10 mir/cm® Sb, Au, Hf, Ir, Pd, Pt, Rh, Ru, Te, Sn
Kannbposounniii cranaapr Hg, H
10 mMkr/cm ]

6.2.10. [TodecomosKka npubopa

Macc-crekTpoMeTp NMoArOTaBIHBAIOT K paGoTe B COOTBETCTBHU € PYKO-
BOJICTBOM MO:;1h30BaTeNs (MHCTpYKUMeH No skciulyaranwmn). HeoGxonumbie
PeXHMBI paGoThl YCTAHABIIMBAIOT B COOTBETCTBHH C PEKOMEHZALMAMH MPO-
n3oauTens. JIpuMep pexuMa NpoBeNcHAS W3MEPEHHMI npuBeleH B Tabu. 8.
JUIA KOHKPETHOrO THMa NpU6opa ONTHMAIBHEIE PEXHUMBI MOTYT ObITh YCTa-
HOBJIEHEI 3KcniepuMeHTanbHo. [Tocne 3amycka npuGopa npoussoaAT nposep-
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Ky pabouHX XapakTepucTHK Npubopa, BKII0Yas NPOBEPKY YYBCTBHTEIbHOCTH
BO BCEM JAHarla3oHe Macc, MPOBEPKY YPOBHA ()OHA, YPOBHA BTOPHYHBIX OK-
CHIHBIX M ABY3apPANHBIX HOHOB, BOCHIPOM3BOIMMOCTH.

Tabnuua 8
Yc/10BHS BLINONHENHS AHAJTA3IA HA MAcC-CIIEKTPoOMeTpe
¢ HHAYKTHBHO-CBA3AHHOM N1a3MOH

[MapameTp 3Hayenne
OXNaXAAIOIHiT NOTOK, M>/MHH 15
BcrnoMoraTe ibHbli I0TOK, M /MHH 1,2
Pacnslasownit NOTOK, AM /MUK 0,9—1,2
ITogBoaMas MOWIHOCTD 1 500 Bt
Pacnblnurens KBaplieBriii KOHUEHTPHYECKHI HIH 110.1H-

MepHelit Tuna babunrrona
PacnbuinTenbHas KaMepa Oxnaxaaemas AByxxonosas, TR CkoTTa,
MaTepHal — KBapu

CkopocTb nogayu obpasua, oM’/ MuH Menee 0,5
Konycel commuiepa 1 ckummepa Hukenesble WM NNaTHHOBbIE
PexxuM CkaHUpOBaHMS 3 TOYKH Ha OHK
Bpems HHTErpHpoBaHus, MC 50—100 na maccy
Hucno peruuk 3
[Mosnnoe BPEMS H3MEPEHHs obpasua, ¢ ~1
OTMBIBKOM, MHUH

6.2.11. Koppexyus cnekxmpanbhbix U306apHBIX HANONCEHUI,
KOPPEKYUR ROTUAMOMHBIX HANONCERU, BbIZEAHKBIX MaAMpuyamu 06pasyos,
PEAzeHmO8 U 2a3amu nAamel, KOPPEKYUR MPAHCHOPNHbIX NOMEX

Koppekuns Tpex OCHOBHBIX BHIOB fiomex B tpaauiumonHom UCIT-MC
aHajin3e C BBOJOM xHAKOH npobel (6e3 MPUMEHEHHS THHAMUYECKHX peaKu-
OHHBIX CHCTEM), TIIPOBOAHTCA C HCIIONB30BAHHEM TPEX Pa3HbIX METOAOB, OT-
JIMYAOLLMXCA MeXTy coboit Kak CIOXHOCTBIO, Tak M HAEXKHOCTEIO. BhisiBneHHe
fIOMEX TIpH OTJIAJIKE METOMKH MPOBOIUTCS MyTEM ONPEACACHHA CTAaHRAPTHLIX
I106aBOK M M3MEPEHAEM CEPHH TIOCTIEA0BATENILHO pa3baBICHHLIX pob.

Koppekuus u3o6apHbIx HanoxeHuii. IIpuMepsl KOPpEKUMH HaloXKeHHHH
oT H300apHLIX HOHOB NMpHBeAeHH B TaGn. 9. B mporpamMMHBIX makerax co-
BPEMEHHBIX MAacc-CHEKTPOMETPOB TaKHe NPOLENYPhl KOPpeKUHH mpejanara-
10TCA aBToMaTHyeckH. TouHble KOIPQPHLHEHTE! KOPPEKLMH ONpERAENAOTCS
3IKCNEPHMEHTAIBHO.
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Tabnuya 9
IIpamepst H300aPHBIX HATOKEHHH
Onpepensemeiit nsoton| HM3oGapubiii HOH KoppekTupyiotuee spipaxenne
"Ge "Se -0,1166 " "'Se
*Se 3K -1,0078 * **Kr
'cd lgn -0,0273 - '"*Sn
'08n 120Te -0,0127  "*Te
Ba P¥La, Ce - 0,0009  La; —0,00284 - 'Ce

Koppekuys cnekTpaiabHbBIX HANOKEHUH OT NOJHATOMHBIX HOHOB OT pa3-
HBIX HCTOYHHMKOB TpebyeT Gonbuiero BHUMaHuA. 1S yCTpaHEHHS H KOppeK-
LMK CNIEKTPAJIbHBIX HAJIOXKEHHiH OT noaHaToMHbIX HOHOB B UCII-MC npume-
HAKTCA HECKONEKO cnocobos. B ckoOkax NpHBEAEHBI YJIEMEHTHI, [IPH ONpe-
JIeJICHUH KOTOPBIX MPHMEHAETCS KOHKPETHBIH BapyaHT:

® UCK/TIOYEHHME M3 TIpouecca IMpoOoNoAroTOBKH pearcHTOB, BHI3bIBAO-
LUMX CHIEKTPaJIbHBIE HATIOXKEHHA, HAlIpUMeED, HCMO/b30BaHHE A30THOMH KHCNIO-
Thl BMECTO COJISHOH, KOTOpas BbI3bIBaeT OOpPA3oBaHUE XJIOPCOAECPKAILMX MO-
JIHATOMHBIX HOHOB (i V, Cr, As, HCIbITHIBAIOUINX HAIOXKEHHS OT MOJIM-
atomukix vonos C10°, ArCl1');

® yJla/lecHHe KOMIOHEHTOB, BBI3BIBAIOUMIMX [OJHATOMHbIE HAJIOKEHMH,
HafpuMep, MPH NOMOLIM OKWMCIICHHA WIM ylapHBaHHsA (yJajieHHe OCTaTou-
HBIX KOJHYECTB OPraHM4YEcKOM MaTpuiibl, Mewatowen onpeaencHuo Cr, Al,
Si u3-3a noanaromubix noos ArC*, CN', CO%);

¢ y4YeT HANOXKEHHI NMPH MOMOILIH IMIIHPHYECKUX COOTHOUICHHH [UIst Ha-
KTaJABBAIOUIMXCA HOHOB (HanmpUMep, ydueT Biusuus “*Ar’°C1” Ha macce 75 no
nony **Ar'’As” na macce 77 npu onpeaenenun As);

¢ [IPHMEHEHHNE 1€CONbBATUPYIOMIMX YCTPOACTB A1 0D€3BOKHMBAHUA H
BBICYWIMBaHMA a3po30/a obpasua fepen BBOAOM B miasMy (Metox TpebyeT
NIpHOOPETEHUA JOMONHHTEILHOro 00OpyAOBaHUsA, CHCTEMB! ACCONbBATAIMU
obnamaroT MOBBILIEHHBIM dexToM mamsatH — TpebyoT Gonee NpomOIKHM-
TEJIBHOH OTMBIBKH MEXAY 00pa3sLaMu, METOX yCTPaHAET FIPHCYTCTBHE MOH-
ATOMHBIX MOHOB, BHI3BAHHBIX TONBKO Matpuueil pactsopurens — ArO”, NO”,
ArCI'u T. a.);

® IpUMEBEHHE deKTpoTepMudeckoi aToMu3auny (3TA) unu 1a3epHoit
abnauuu (JIA) nns Beona npo6s! (Meroq OTA Xopowwo NpUMEHNM JUTA YCT-
PaHEHHA XJIOp- M KHCIOPOIACOAEPA ALIMX NOMEX, OJHAKO CYLIECTBEHHO YCTY-
naer no ce6ecTOMMOCTH M BO3MOXHOCTAM COBPEMEHHOMY METOLY KOppek-
mu ¢ OPC; meron JIA ucnone3yercs and paGoTs! ¢ TREpALIMH FOMOIEHHBIMU
ofpa3uamMu, TpYAHO nojaeTcs KaaubpoBke Jis Ledel 31eMEHTHOTO aHanM3a
6uonoruyecknx npod);
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® pUMEHEHNE AHUCKPHUMHHALIMM [10 SHEPTHMAM Ul yAaleHHMs Bcex Ge3
HCKJIIOYEHMs NOJHaTOMHBIX oOpasoBaHuit npu paGore Ha mpubopax ¢ OKTO-
NONbHOM peaKUHOHHOH cHCTEMOl (METO YCTPaHAET BIHAHHE MOIMATOMHBIX
HOHOB H YJIyqLIaeT npeaesibl oOHapykeHus Ha 1—3 JecATUYHBIX Nopsanxa).

HaunGonee cepbe3Hble IOMEXH OT MaTpHilbl 06pa3loB U OT npumeceil B
11a3M0006Pa3yIOIEM apTOHE BRILIBAIOTCA TOJHATOMHEIMM HoHaMH NN' u CO*
npu aHaM3e KpeMuHs. Bce TpM M30TONAa KPEMHHUS HCHBITHIBAIOT HANOXKEHHA,
YTO yMEHBIIAET BO3MOXHOCTH OrpeneneHus Si B OpraHHYecKHX MaTpHliax.

ITpoGneMel, CBA3aHHBIE € NOJMATOMHBIMH HOHAaMH, BHLI3BAHHBIMM MaT-
puueit 06pastioB, peareHTOB H ra3oB IUIa3Mbl, PAIHKAIBHO YCTPAHAIOTCH [PH
MCHONB30BAHMH U M3MEpEHHH TNpUOOPOB C OKTOMONBHON PpPEaKUHOHHOMH
cuctemoii (OPC). B cucreme OPC ucnone3yeTcs AOMOTHATENBHBIN OKTONOIb
— sueitka OPC, pacrnonoxeHHas mepe] KBaJpyNojleM Macc-aHalH3aTopa.
BiinsHue NONMHATOMHBIX HOHOB YCTpaHAETCA IYyTEM JAMCKPHMHHALMH 110
3HEpPrusiM B pe3y bTaTe B3aUMOXEHCTBHIT C MOJIEKYJIaMH HEHTPAIbHOIO rasa,
HamyckaeMoro B syeiiky OPC. B kadecTBe peaKLiHOHHOTO ra3a OOBIYHO HC-
nonssyercs reauit. Takum obpasom, cuctema OPC ocymectBnser sddek-
THBHYIO (PMIBTPALHIO [IOTHATOMHBIX MOHOB, YMEHbIIaeT oOmui (oH H yBe-
nuuuBaeT cTabunsHOCTh curHanoB. OtH ocobennoctn UCIT-OPC-MC mpu-
60poB MO3BOJAIOT JOCTHraTh JYYLIHX TNpenenoB oOHApY>KEHUA, YBEPEHHO
onpeneNnsTh TPaAHLUHOHHO TpyaHbIe dneMeHTH i UCIT-MC onpeneneuuii B
OpraHMYeckux Marpuuax, skimouas Si, Ca, Ti, V, Cr, Fe, As, Se, a Taxke
TIPOBOAMTE 6oJIee TOUHBIH H30TONHBI aHATH3 BELECTBa.

Ycempanenue u yuem mpancnopmuwix nomex. TpaHCHOPTHBIE MOMEXH
BO3HHMKAIOT M3-33 Pa3IHYHA B BA3KOCTH M NIOBEPXHOCTHOM HATHKECHHH MEXKLY
rpagyMpOBOYHBIMH CTaHAapTaMH H oOpa3uaMu. BA3kocTh pacTBOpOB BiMsET
Ha 3 (PeKTUBHOCTb PACNBUICHHA H, KaK CJIEJICTBHE, BO3AEHCTBYET Ha CHTHAJ
KQXIO0To aHAIH3HPYEMOro M30TONAa B PacTBOpE, B HAcaJle MPONOPLHOHATE-
HOT'O €ro KOHLEHTPauMH. BA3KOCTh BOJHBIX PACTBOPOB 33BHCHT OT KOHLICH-
TpallMKM KHCJIOTHI H OT KOHUCHTPALHH MATPHYHBIX KOMIIOHCHTOB. C ucnons-
30BaHHEM J0BOJIBHO BBICOKHX (hakTOpoB pa3baBieHHs /s o0pasios ¢ ocTa-
TOUHOM oprasuyeckod Matpuueii (1 :300—1 : 500) 1 Hopmanu3aumMu Ku-
cnotHoro ¢oHa B craHaaprax, 61aHKax H o0pasuax, BIMAHHE TPAHCIOPTHBIX
TIOMEX MOJXKHO YMEHBILIHTh IO HE3HaYUMOro ypoBHa. [Ipu paGote ¢ MeHbIM-
MH ¢daxropamu pasbasiaerns (ot 1: 10 xo 1: 100 ans Guonorvveckux xHua-
KoCTeii) pexoMeHAyeTcs yOeIHThCS B OTCYTCTBHH MOMEX, NPOaHANH3NPOBaB
CEepHI0 MOC/IeOBaTeNbHBIX pa3baBneHuii oiHOH npobbi (Hanpumep, 1 : 10,
1:50, 1:100, 1:200) 1 Bei6paTh KOMNPOMUCCHBIH ¢akTop pa3basneHus,
IIpH KOTOPOM HE CTPaaeT YyBCTBHTEIBHOCTH ONPEACICHHA MHTEPECYIOIHX
aneMeHToB. ECau TpaHCHOpPTHBIE MOMEXHM HEBO3MOXXHO YCTPaHMTb, CIAECAYET
NIPAMEHHMTH BHYTPEHHIOIO CTaHIAPTH3ALHIO, 100aBsAs BO BCE XOJIOCTBIE MPO-
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6b1, cTaHAAPTHBIE PacTBOPHI K 06pa3sUbl BHYTPEHHEro CTaHAApTa — PacTBop
Rh nau In, 4T0681 MOMYYHTE X KOHEYHYIO KOHLEHTPALHIO BO BCEX PacTBO-
pax 10 mkr/a. IIpaMeHEHHE BHYTPEHHEH CTAHAAPTHIAUMM TaKXKE MNO3BOJIAET
KOMIICHCHPOBATh MOrPEIIHOCTH pa3baBieHHs OOpasUOB M y4eCTb MHOTHE
MaTpH4HEIE BJIMAHHA HA TUTa3My H MOTOK HOHOB.

6.2.12. I'padyupoexa macc-cnexmpomempa

KaauGpoBKy CNEKTPOMETPa BBHIIONHAIOT MEpe] Ha4daioM H3MeEpPeHHit
MOJHOCTBIO MOArOTOBJAEHHBIX NPO6, HCMONB3ys rPalyHPOBOYHBIE PacTBOPHI
no m 6.2.9 npu mapaMmeTpax, YCTRHOBIEHHbIX no 1. 6.2.10. Onpenenenne
rpailyMpOBOYHOM 3aBUCHMOCTH, 06paboTKa H XpaHEHHE PE3yNbTaTOB Kanub-
POBKH BBIIOJNHSIOTCS MPOrpaMMHBIM obecrieyeHneM criektpometpa. IIposep-
Ka KanuOpoBOK MPOBOAMTCA Mepen HadaioM aHanm3a obpasunos. [Tposepka
3aKUTIOYAEeTCA B M3MEPEHWH CTAHZAPTHOTO ATTECTOBAaHHOTO oOpa3sua Hccie-
ayemoit marpuisl. CoBpeMeHHble nporpaMMislie naketsl ana UCIT-MC cuc-
TEM MO3BOJAIOT 33JaBaTh KPUTEPHH JIOMYCTHMMOTO KayecTBa KaaubpoBOK,
OCHOBAHHBIC HA TOYHOCTH H BOCIIPOM3BOAMMOCTH PE3YJILTATOB s IPOBE-
POYHBIX CTAHAAPTOB, a TAKXKE Ha KOIPPHULMEHTE KOPPENALHH U IPOrpaMMH-
pOBaTh AITOPHTM AaBTOMATHYECKMX H3MEPEHMH, KOTOPbI MOXET BKIIOYATh
NOBTOPHbIE MIPOBEPKH KATMOPOBOK U nEpeKkanHbpoBkH O3 yyacTus oneparopa.

JU1s BHIABICHHA H y4eTa Apeida yyBCTBHTEABHOCTH MpHOOpa mMoBTOp-
Hble M3MEpEHHUs TIPOBEPOUHBIX CTAHAAPTOB W/HIM MONHbIE MEpEKanOPOBKU
PEKOMEHAYETCS NIPOBOANTL Kaxable 1—2 4 pabotsl (yepe3 Kaxabie 15—30
00pa3sLoB), B 3aBUCHMOCTH OT CTaGHIBHOCTH OKpYXAIOIUEH TeMIepaTyphi,
IUTAOLIET0 HAPSXKEHHA K APYTHX YCIOBHH B 1abopaTopuu.

6.2.13. Buinoanenue usmepenui

BBoa B Macc-criekTpoMeTp MOAroToBJIEHHOH MpoGsl, H3MEPEHHE CHUTHa-
JIOB M30TONOB NMPOBOJAT MPH HOPMAIbHBIX KJIXMATHYECKHX YCIIOBHSX HCIIbI-
TaHui B COOTBETCTBHH C 11. 6.2.6 ¢ yueTroM TpebGoBanHil pyKkoBoACTBa (MHCT-
PYKLUHH) 1O 3KcrutyaTauun npuGopa. YcTaHaBiMBaloT ONTHMANIBHBIN PEXHM
PErHCTPaLMH MacC-CIEKTPOB W M3MEPEHHH B COOTBETCTBHM C PEKOMEHHa-
UHAMH NPOH3BOAMTENS JaHHOTO mpubopa. THNWYHEIE YCTAHOBKH paboumx
napaMeTpoB NpU M3MEpEHHUsX NpuseacHbl B Tabn. 8. [lepBuuHas obpabotka
CHFHAJIOB H pacyeT KOHLEHTpaLui NPOBOAHTCA NMPOrpaMMHBIM obecreveHu-
€M aBTOMaTHYeCKH, Ha OCHOBAHHUM [1apaMeTPOB MCMONB3YEMOro MeToAa M
JAHHBIX MPOBENCHHON KanuOpoBku. s M3MEPEHHIT UCMOMB3YIOTCA H30TO-
nbl, HauGonee NPEANOYTHTENBHbLIE IO COBOKYNHOCTH XapaKTepucTuK. Bax-
HEHMIIMMH M3 HUX ABJIAIOTCA OTHOCHTEJILHAA PAacNpOCTPaHEHHOCTb, OTCYTCT-
BHE WIH HH3KKIl YPOBEHb CIIEKTPAILHBIX NOIMATOMHBIX HAIOXKECHHH, JOCTH-
racMblii npeses oGHapyKEHHS.
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6.2.14. Obpabomka pe3ynsmamoe uamepenus

AHaJIHTHYECKHE CHTHaabl 00pabaThiBaloTCs NMporpaMMHBIM obecreye-
HHEM MacC-CNIEKTPOMETPA HA OCHOBE NMOCTPOCHHBIX KATMOPOBOYHBIX JTHHEH-
HBIX perpeccHii, pacCUMTaHHBIX METOAOM HaHMEHBIIHX KBAJPaTOB, C YYETOM
Koppekuun (OHa, CHrHaTa BHYTPEHHHX CTaHJAPTOB, a TalOKE C YYETOM
BJIHAHMSA N300apHBIX M MOJTHATOMHBIX CNEKTPAIbHBIX HAJIOXKEHHHA. PesyabTaT
OMpeAeTeHHs KaXA0ro 3IEMEHTa NPEACTABAAETC KakK CpellHee H3 HECKOJb-
KHX (He MeHee NBYX) napajielbHbIX H3MepeHHM aHamu3npyeMoro obpasua.
O6paborka pe3ylbTaTOB H3MEPEHHH MOPOBOAMTCH B COOTBETCTBHM C
I'OCT 8.207—76. PesyneraTel H3MepeHHi OTOGpaXkaloTcs Ha MOHHTODE,
pacneyaTsIBalOTCS W/WIM COXPAHAIOTCA B BHAE (haiina Ha >KECTKOM IMCKe
KoMmbloTepa. PacneyatanHele pe3y/ibTaThl OQOPMISIOT COryIacHO Tpebyemo-
My npotokony (Tabu. 4).

6.2.15. Buympennuii onepamuénuiii Kokmpons

KOHTpOIb MOIpeIHOCTH METOAMKH TNPOH3BOIAT B COOTBETCTBHU C
I'OCT P UCO 5725-6—94.

BHyTpeHHBH KOHTpPONbL KayecTBa pe3yJbTaTOB OMpEIACHCHHS MHKPO-
INEeMEHTOB (CXOAHMOCTb, BOCIIPOH3BOAHMOCTh, TOYHOCTb) OCYIIECTBISAIOT C
IETIbIO MOMYYEHHS ONEpaTHBHOW MHGOPMALMM O KaYECTBE aHAMM30B H Nph-
HATHSA PH HEOGXOAMMOCTH ONEPAaTHBHEIX MEP MO €ro nosbiieHHio. Mero-
JMKa NpOBEAEHUS KOHTPOJNBHLIX TECTOB COBNALAET C TAKOBOH A/1d MeTosa
ATOMHO-3MHCCHOHHOM CriekTpoOTOMETPHH U MPOBOAMTCA cornacHo 1. 6.1.14
HACTOALIMX METOAMYECKHX pekoMeHaauui. JlomycTHmas norpeuHocts or-

pelneneHnit OTAEIbHBIX 3/IEMEHTOB IpeAcTaBneHa B Tabn. 10.
Tabnuua 10

IorpemnocTs H3MepenHil 31eMeHTOB METOI0M MACC-CNEKTPOMETPHH
¢ HHAYKTHBHO CBN3aHHOH nJa3Moi

S—— OTHOCHTE b~ uanazoH OTtHOCHTEN -
neMeHT C(ﬂxep»(a}mﬁ, Hinog,;): p;oul- OneMeHT ccﬂepmauuﬁ, "Togfbrpf/am'
MKr/T P= 0:95' MKT/T P= 0"95’
1 2 3 4 5 6
Al 0,001—0,100 40 Ag 0,0001—0,0100 40
0,1—1,0 20 0,01—0,10 20
1—20 20 0,1—1,0 20
Be 0,001—0,010 40 As 0,0005—0,0050 40
0,01—0,10 20 0,005—0,050 30
0,1—1,0 20 0,5—0,5 25
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Npogonxexue Tabn. 10

1 2 3 4 5 6
Fe 0,1—1,0 40 Au  [0,0001—0,0100 40
1,0—10,0 20 0,01—0,10 20

10---500 20 0,1—0,5 20

K 1—50 45 Ba {0,0001—0,0100 40
50~—500 20 0,01—0,10 20
500—5000 15 0,1—1,0 20

Cd  ]0,0001—0,0010 40 Bi  |0,0001—0,0010 40
0,001-—0,100 20 0,001—0,010 30
0,1—0,5 15 0,01—0,10 25

Ca 2~—20 50 B 0,001—0,010 40
20—200 40 0,01—1,00 20
200—2000 25 1—10 20

Co {0,0001—0,0010 40 Ce_ 10,0001—0,0100 40
0,001-—0,010 20 0,01—0,10 30
0,01-—0,50 15 0,1—0,5 25

Li ]0,0001—0,0010 40 Hg ]0,0001—0,0100 40
0,001—0,010 30 0,01—0,10 20
0,01—0,50 20 0,1—1,0 20

Mg 0,001-—0,010 50 Mo  [0,0001—0,0100 40
0,01—5,00 40 0,01—0,10 20

5~500 20 0,1-0,5 20

Mn |0,0001—0,0010 40 Pt 10,0001—0,0010 40
0,001—0,100 20 0,001—0,010 20
0,1—2,0 20 0,01—0,10 20

Cu }0,0001-—0,0100 40 Sb 10,0001—0,0100 40
0,01—5,00 20 0,01—0,10 30

5—50 20 0,1—1,0 25

Na 1—10 50 Se  10,0005-—0,0050 40
10—100 35 0,005—0,050 30
100—1000 25 0,05—2,00 25

Ni  [0,0001—0,0010 40 Sn  ]0,0001—0,0100 40
0,001—0,01 20 0,01—0,10 30

0,01—2 20 0,1—2,0 25

Pb  |0,0001—0,0010 40 Sr  /0,0001—0,0100 40
0,001—0,010 20 0,01—0,10 20
0,01—10,00 20 0,1—5,0 20
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MpoponxeHue Ttabn. 10

1 2 3 4 5 6
Ti 0,001—0,010 40 Tl 003005— 40
003050
0,01—1,00 25 0,0005—0,0050 30
1—10 20 0,005—0,100 25
P 5—50 50 v 0,0005-7- 40
0,0500
50—500 30 0,05—0,50 20
500—5000 25 0,5 20
Cr 0,001—0,010 40 W [0,0001—0,0100 40
0,01—1,00 30 0,01—0,10 30
1—10 25 0,1—0,5 25
Zn 0,001—0,010 40
0,01—0,10 20
0,1—500,0 20

IIpumeuanne. [Ipeensl onpeaeneHnHs pacCHMTaHbl N0 CTAHAAPTHON METOAMKE
npu 98 %-m nosepurensHoM uutepsane, kak 3 x CKOyo/ES, rne 3 — 3nauenmne
pacnpenenenus CrbiogeHTa Juia 98 %-ro HHTEepBala W ceMM creneHeil cBoGoam,
CKOgyona —~ CTRHABPTHOE OTKIOHEHHE (POHOBOrO CHrHana (HMI/C), pacCHHTaHHOE MO
BOCBMH pelIHKaM 4TeHHd, ES - H30TOnHas 4yBCTBHTENbHOCTb, BLIPAXEHHast B

uMmn./c - Mxr - M’

VII. Onpenenienne pynnepeHoB B 6e3a/1K0r0NbHLIX H
COKOCOEpPKAIHX HANHTKAX, HEKTapaX, COKaX MEeTOAOM
BbICOK0I(pPeKTHBHOI XKHAKOCTHOM XpomaTorpapuu

Hacrosimas MeTOAHKAa YCTAaHABIHBAET METOA BBICOK03(GEKTHBHOM
AKUAKOCTHOH XpoMaTorpaduu U4 onpeAeNeHHs B NUILIEBBIX NpoayKrax (6es-
aJIKOTOJIBHEIX M COKOCOAEPMAlLIMX HAMIMTKaxX, HEKTapax, COKax) MacCOBBIX
koHUeHTpauuii ¢ynnepena Ceq. [TpoBeneHne koHTpoNs comepxxaHus (yIuie-
pena Cqy HeoOXommMo ¢ uensio obecneyeHus 6e€30MacHOCTH NMHIUEBBIX NpO-

JYKTOB.
Juanason o6HapyxeHnii MeTOOMKH coctaBnser ot 0,5 mr/amM’ z0

500 mr/am’,
7.1. Kpamkas xapaxkmepucmuxa gynnepena C60

OG6enpunstoe Hassanue: Gynneper C60.
CAS nomep: 99685-96-8.
CrpykrypHas opMyna: npHBEIeHa Ha pHc. 1.
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Puc. 1. Ctpyxrypa ¢ynnepesa C60

Dynnepensl — yrnepoaHble KiacTepbl ¢ 9ETHBIM, Gonee 20, konnyect-
BOM aTOMOB YIJepoAa, o6pasylomuX TPH CBA3M IDYr ¢ APYroM. ATOMEI B
mojiexyiax ¢ynanepeHoB pacionokenbl Ha MOBEPXHOCTH cdeps! vl chepou-
Ia B BEpUIHHAX MEKCArOHOB U MEHTAroHoB. DyJIepeHbl ¢ KOJIHYECTBOM aTo-
moB Gonee 70 (Hanpumep, Cie, Crs, Cgq) Ha3BIBAIOT BRICIUIMMHY dYIUIEPEHAMH.

dyanepenbl NPeACTaBIAIOT cO00i MENKOKPHCTALINYECKHE MTOPOILKH
4YEPHOTO 11BETa, 6e3 3anaxa, NPaKTHYECKH HE PacTBOPHUMEI B MOJAPHBIX pac-
TBOPHUTEJIAX, 1a60 pacTBOPHUMBI B allKaHaXx HOPMAILHOrO CTPOEHHMA, Hanbo-
llee BBICOKOH pacTBOPHMOCTBIO (yINIEPEHOB XapaKTEpH3YIOTCA apomaTtuye-
CKHE YIIEBOAOPOB! H HX MPOU3BOJHEIE.

7.2. Memoouxa onpedenenus gynrepena Coy 6 6e3aAK00NbHBIX U
COKOCOOEPICAUUX HANUMKAX, HEKMAPAX, COKAX
MemodoM 8biCOKOIPDexmueaHo Jcuokocmnoii xpomamozpaguu

7.2.1. Ocnoenvie nonoxcenusn

7.2.1.1. Ilpusuun Metoxa.

MeTtonnka ocHoBaHa Ha ofnpeneneHuy Qy/miepesa B 6e3a/IKOroJbHbIX U
COKOCOJIEp)KAIlMX HANMTKaX, HEKTapax, cokax MeroloM obpameHHoa3HO#N
BeICOKOd(hhexTHBHOM *UAKOCTHON xpomarorpaduu (B3XKX) ¢ ucnonbosa-
HHEM AMOJHO-MATpHYHOro IeTeKkTopa (AnMMHA BoaHK 340 HM) mocne 3Kc-
Tpakuuu $ynnepena u3 06pasua 6poMbeH30MI0M.

7.2.1.2. MeTponorn4ecKHe XapakTepHCTHKHA METOIMKH.
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Tabnuuya 11
Konuexrtpauus dpymnepena C60 B npobe
MeTponornyeckHe XapaKTepHCTHKH 0,5—5,0 5,0—50,0 50%0—500 n
mr/ g’ Mr/Kr aM° Mr/K ;‘;‘:‘3‘

Tpenen nosropsemoctu (r), % 29 26 25
Ipenen Bocnponssoaumocty (R), % 36 30 29
OTHOCHTENLHAs CHCTEMATHYECKas 16 14 13
owuunbka (9), %
TlonHoTa u3BneyeHns BelwecTs, % He MeHee 80 %

* Ge3 yuera MorpeuiHocTH pa3baseHns 40 COOTBETCTBYIOMIErO AWanasoHa

7.2.2. Peakmueni

ALICTOHUTPHII JUIA XKUAKOCTHOH XpoMaTorpapus ¢
K03 dHLHENTOM NPoNTyCKaHHs Ha 220 HM He MeHee
95 % unn sellne
Touyosn, oc4 Wi « 1% XpomaTorpapHmn»
Wim
Bpom6en3zon, ocy
®ynnepen Ceo, COACPRKAHHE OCHOBHOTO BELLECTBA
> 99,8 %, aTTeCTOBaHHbI} Ha COOTBETCTBYE CTAH-
JapTHoMy o6pasiry.
7.2.3. IIpubopul, annapamypa, nocyoa

Uccnenosanue nposoanutcs Ha cucreme BOXKX, cHabxennoii KojIoOHKOMH
pa3mepom 4,6 x 150 MM, 3anonnennoi C18 ¢a3oif c pasmepoM rpaHyn SMkM,
HAacoCOM BBICOKOTO JIaBJICHHs, AETEKTOPOM C AMOAHOH MATPHLIEH, NETNEBbIM
HMHXEKTOPOM (WITH aBTOCEMILIEPOM) M cHCTeMOH 00paboTkk XpoMaTorpamm.
B kauectBe mpuMepa MOXHO npuBecTH cucremy Agilent cepuit 1100 nau
1200 ¢ kononkoit «ZORBAX C18».

7.2.4. Hcnonvsyemoe ecnomocamensnoe obopydosariue

TY 6-09-14-2167—384
I'OCT 5789—78

TY COMP 2-021—06
TY 6-09-3774—74

BcTpsixusatenb BAOPALIMOHHEIH CO CKOPOCTHIO
BpaitieHus o 3 000 06./MuH

Llentpudyra ¢ uncnom o60poToB He MEHee

10 000 06./Mun

Becs! nabopatopHsic 0611ero Ha3HAYCHUA

¢ norpemHocteio £0,0005 r

ITpo6upku onHopa3oBbie THNA «3nmneHAOPDH»,
BMecTHMOCTBIO 1,5 oM’

T'OCT 24104—2001
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Kon6el mepunie K 1-25-1 ynu K 1-25-2, K 1-50-1

i K 1-50-2, K 1-100-1 nan K 1-100-2 I'OCT 1770—74
IMunerku 4-1-1 wnu 5-1-1, 4-1-2 unu 5-1-2, 4-2-10
wim 5-2-10, 4-2-5 wnu 5-2-5 I'OCT 29227—91

Buasnel (eMKOCTb, BMECTUMOCTBIO 4—6 cemM’c
repPMETHYHO 3aBMHYMBAIOLLEHCS KPHILIKOMH)
¢ [UIACTHKOBBIMH BCTaBKaMH, BMECTUMOCTBIO 0,2—
0,3 cM>. BHanbl HCNOB3YIOTCA B TOM CITyuae, eciiu
U1 BBOAa Mpobsl B NpHOOp HCNONB3YETCA
aBTOCEMILIED
JlonyckaeTcs MCroyib3oBaHKe NMPUGOPOB M NOCY/Abl C METPOJIOrHYECKH-
MH XapaKTepuCTHKaMH M PEaKTHBOB KBAIHM(HKalUMEHl HE HHXKE YKa3aHHBIX
BBILIEC.

7.2.5. Ombop npo6

Jlns yyera cneundukr otbopa npob oTACAbHBIX BUAOB NPOAYKTOB Clle-
JYeT pPYKOBOJICTBOBaTbCA AEHCTBYIOUEH HOPMATHBHO-TEXHHYECKOM [OKY-
MCHTauHed Ha KOHKPETHYIO MPOyKUMIO.

7.2.6. Illoozomoska k onpedenenuio

7.2.6.1. [IpuroroBiieHHE CTAHAAPTHOrO pacTBOpa QyJsuiepena

Hagecky 0,0250 + 0,0001 r xpuctannuyeckoro dynnepena Ceo KOIHYE-
CTBEHHO MEPEHOCAT B MEPHYIO KOAGY BMECTUMOCTBIO 25 CM™, pacTBOPSAIOT B
15 cm’ GpoMbeEn30Na, TIATEILHO NEPEMEIINBAIOT HA MATHHTHOM Mewa.mce o
IIO/IHOrO PacTBOPEHHA, JOBOAAT GpomGeH3010M 10 MeTkH (25 cM %) u Twa-
TeJIbHO MepeMelluBaloT. TlonyyarT 0oCHOBHOIM CTaHJlapTHblH pacTBOp B
6pombensoe ¢ MaccoBoit noneii gymiepera | mr/cm’. s nonyuenns pao-
YHUX CTaHJAPTHBIX PaCTBOPOB MOCHCIOBATENLHO pa30aBIAIOT OCHOBHOH CTaH-
[apTHBIK PACTBOP:

pacmsop M [: B MepHYI0 KONGY BMECTHMOCTBIO 25CM’ MOMEMIAIOT
2,5 cM® OCHOBHOTO pacTBOpa M 10BOAAT 00BEM Jio MeTku 6pomben3onomM.
INosy4atoT pacTBOp ¢ KOHUENTpauyeii 100 Mkr/cm’;

pacmeop MNe 2: B MepHylo konGy BMecTHMOCTbIO 50 cM® nomewalot
1,0 cM’ OCHOBHOFO pacTBOpa M ROBOAST 061>eM no MeTku GpomOensonom.
[TosyualoT pacTBOp ¢ KOHUEHTpauueit 20 Mxr/cm’;

pacmaop Ne 3: B MepHylo kon6y BmectuMocTsio 100 cM® momemaior
0,2 cM> OCHOBHOTO PacTBOpa M AOBOAST 061,eM 0 MeTkH OpomOeH300M.
TTosyualoT pacTBOp C KOHLEHTPaIHUEH 2 MKI/cM .

OcHoBHO}t M paboune craHzaprHbie pacTBOpPH QYy/IEpEHa XPaHAT B
N/1aCTHKOBOM TEMHOM IOCYZE ¢ MIOTHO HABHHYMBAKLIEHCS NPoGKOi B mpo-
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XIIaZHOM TeMHOM Mecte (ripi Temieparype okoso 0 °C). CpokH roaHocTH
OCHOBHOrO pacTBopa — 3 Mecsua, pabodux pacTsopos — 1 Heaens.

7.2.6.2. Iloarotoska npoOsl JU1s aHAIM3a

0,70 0,01 cM’ TmaTensHO nepeMewaHHOTO 06Pa3Na NOMEMIAIOT B
npoGupKy MUis UeHTpHyYTHpOBaHHS THNa «OmmeHaopd» u aobGaBasOT
0,70 cM* 6pomGensona. TIpo6UpKy NIOTHO 3aKPHIBAIOT, TIIATENBHO BCTPSAXH-
BalT B Teyenne 10 MHH M HeHTPpHOYTHPYIOT 25 MHH B MHTEpBaje 000OpOTOB
oT 4 000 no 10 000 o6./MuH. Bepxnuit cnoit (Boauslii) otOGupaloT 1 oTGpack-
BAIOT. AJIMKBOTA HIKHEro cost (200—300 MM®, Voegna, 6poMGen3o) nepexo-
CHTCA B BHJIbI ¢ IUIACTHKOBEIMHM BCTaBKaMH. Buainsl ycranasinmsalores B OT-
Aenenue asrocemiuiepa. IIpy NCHoNb30BAHHH PYYHOTO MHXXEKTOpA aJIMKBO-
To# crosi, copepxkamnero 6poMOeH301, 3aANONHAIOT METIII0 HHXEKTOPA.

B ciy4ae BbICOKHX KOHLEHTpauHi (y/iepeHa alMKBOTY CJIOs, COOTBET-
cTBylouero 6pombensony, pa3bapnsior 6poMGeH30I0M.

7.2.7. Obnapyscenue u KonuyecmeesHoe onpedesenue Qyrepena Memooom
8bICOKOIPPekmueHoll dcuoKocmiol xpomamozpaguu

OG6pasusl aHanu3upylor MeronoM BIXKX Ha KHAKOCTHOM Xpomarto-
rpade ¢ HacOCOM BBICOKOTO JNaBJ€HHA ¢ mogauveil pacrBoputens or 0,1 no
5,0 cM*/MuH, 060pyIOBAHHOM AHOJHOMATPHYHBIM JETEKTOPOM C MEpEMEH-
HO# JUTMHO#M BOMHBI H cHcTeMOM 113 c6opa u 06paboTkn xpoMarorpaduye-
CKHX JIaHHBIX.

7.2.7.1. Kannbposka xpomarorpacda

Jlns rpanyHpoBkH B Xpomarorpadg BBOAAT npobnt paﬁo‘mx cTaHaapT-
HBIX pacmopoa dynnepena xoruentpaunamu 100, 20 u 2 Mkr/cm’ obbeMaMu
4, 10 n 20 Mm® (oT 8 210 2 000 Hr), PETHCTPHPYIOT MX TUIOLIAM H BpeMeHa
yJepxHBaHuA Ha XxpoMarorpammax. IIpn HCnonp30BaHHH pyHHOro MHXEKTO-
pa 06seM BBOAMMOH NMPOGK! NOIDKEH COOTBETCTBOBATE OOBEMY HCIIO/IE3YEMOI
nerin. B aToM ciydae paGoune pacTBOPHI AONOJHUTENBHO Pa30aBasIOT, YTO-
661 Mosy4HTh HCOGXOIIHMOC KOJIHYCCTBO TOYCK B YKA3aHHOM HHTEpBaJIC.

7.2.7.2. Ycnosus npoBeseHus obpauieHo-¢azosoit BOXX

Xpomarorpaduyeckas KOJOHKa C CHIIHKareaeM, XHMHYECKH CBA3aHHBIM
¢ oxrageumicunaioM (ODS wnu C18), pasmep yacTHil S MKM, AJTHHA KOJIOH-
KM 150 MM, BHYTpEHHHH JHaMeETP KOJIOHKH 4,6 MM W/TH aHaNOrHYHas.

ITonBnxkHas da3a: ale TOHUTPHI—TOIYOJ (45 55, no o6vemy).

CKkopocTb Nnojiayi noABMKHOH daser: 1,0 ™ 3mun.

O6BeM BBOAMMOI TIpoGhi 0T 1 10 100 MM’

KoadpuumeHt eMkocTH ¢yJulepeHa B ITHX YCIOBHAX COCTAB/IAET BEJH-~
4uHy nopsaxa 4,0 (BpeMs ynepxuBaHus ot 7,5 1o 8,0 MuH, npH BpeMeHM
BBIXOJ1a pacTBopHTens ot 1,8 no 2,0 MuH).
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JleTeKTHPOBAHHE OCYIUECTBIAIOT NMPH AHATMTHYECKON VIMHE BOJHBI
340 HM (TIp¥ MCNIOMB30BaHUH (GOTOANOXHOMATPHYHOTO AETEKTOpA AOMONHHA-
TeNbHBIM MOATBEPKACHUEM HanH4HA dymnepeHa spasercs copnaaenue Y-
CNEKTPa aHAJH3HPYEMOTO BellecTBa B AHanasoHe ot 200 a0 400 am ¢ Y-
cnexTpoM GyuiepeHa).

HneHTHhHKAUMIO KOMIIOHEHTOB Ha XpOMAaTOrpaMMe OCYMIECTBIIAIOT ITy-
TEM CPaBHEHMS CO BPEMCHEM yIepKMBaHHA CTaHAapTa (py/lepeHa U coBma-
IEHHA CMEKTPAJbHbIX NAHHBIX.

Ecnu nux ¢ymiepeHa B HCCIeAyeMOM PacTBOPE BBIXOAHT 3a IpeAENbl
nHHeHHOCTH, XpoMmaTorpaguyueckoe pasieleHHe NPOBOJAT MOBTOPHO MOCHIE
pa36aBneHHA HCCIEAYEMOTO pacTBOpa.
T D6 S0 2 Re567 O FUALLERDYS 09 (MSMCA000N )

V. !
2 I}
; B

I,

il "

RN

T T T T T T
4

1 2 3 8 ]

~
1

Puc. 2, [Tpumep XpoMaTorpaMMbi IKCTpakTa PyinepeHa u3 A6104HOro coxa
© MAKOTBIO (IKCTpareHT — OpomBeH3on), coaepxalero GgynnepeH B KOHUSHTpaUHK
2 mxr/em’. Ocb abeuncc: BPEMSA, MHHYTH; OCh OPAHHAT — UHTEHCHBHOCTb MHKA,
munnusonsThl. [uky, BEmeawne Ha 1—2 MHHYTaX cooTBeTcTBYIOT GpoMGeH3ONy.
[Mux Ha 7,6 MuHyTE cooTBeTCTBYET Qyinepery. Onruyeckas n10THOCTH 340 HM.

7.2.8. Obpabomxka pe3ynbmamoe usmeperus

Conepxanve QyanepeHoB B 00pasuax MULIEBLIX MPOAYKTOB PacCHUTHI-
BAIOT METOIOM aGCOMIOTHO KaTMOPOBKH.

CrannapTHuIi# rpadMK CTpOAT He MEHee YEM 10 5 TOYKaM, PACCUYHTHIBAA
€ro MapaMeTphl O METOJy HaHMEHLIIHX KBAApaToB (JIMHEHHas perpeccHs).
Bo3M0xHO HCNONB30BaHHE BCTPOEHHOH nporpaMmsl 06paboTKH NaHHBIX Ais
MOCTPOCHHNSA CTAHAAPTHOTO rpaduka.

BoruuciieHns npoBomaT 10 TpeTheil 3Hadawel wudpel. 3a pesyasrar
MPHHUMAIOT CpeHee apMPMETHYECKOE PE3YNLTATOB ABYX MapaUIeAbHBIX
W3MEpEHHH.
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7.3. Onepamuensiii KOKmMPONs pe3y16Mamoe usmepenuii

7.3.1. IIposepka npuemnemocmu pe3yromamos napaniensHsix onpedenexuii

PacxoxaeHHe Mexay AByMs MapajulelIbHbIMK OIpeJeeHHsAMH (B Ipo-
LEHTaX OT CPECIHEro 3HA4YEHHA), BBHINOJIHEHHBIX B OXHOW Jaboparopuu, He
JOJDKHO MpPEBhILIATh HOpMAaTHBA IIPE/eia MOBTOPAEMOCTH (7), IPHBEJCHHOTO
B Tab/IMIIe METPOIOTHYECKHX XapaKTEPUCTHK NPH BeposATHOCTH P = (,95:

2-|X, - X,|-100
(X, + X,)

X, X; — pe3ynbTaThl apajnebHEIX onpeneneHui, mr/am>.

INpu cobmoneHHH 3TOro YCIOBHA 33 OKOHYATENbHBIH Pe3y/bTaT HCIIbI-
TaHHWii MPUHAMAIOT CpeiHee apH(METHYECKOE 3HAYCHHE ABYX MapaicibHbIX
onpenenennit X,,, OKpyTIeHHOE 10 TpeTheil 3HaualeH muphl.

7.3.2. Koumpons mounocmu pe3ynomamos usmepenui

[1epHOAMYHOCTh KOHTPOJIA MOTPEMIHOCTH HIMEPEHHH 3aBHCHUT OT KOJIH-
vecTBa pabouMx M3MEPEHHI 3a KOHTPOJNHPYEMBbIH NEPHOA M ONpelcIACTCS
TUTaHAMH KOHTPOJIA.

OG6pa3uaMi KOHTPONA ABJIAIOTCH paboyne npoGel MUIIEBLIX NPOAYKTOB.
OtGupatot npoby H pazfensiorT ee Ha 2 paBHble YactH. OAHY M3 HHX OCTaB-
nswot 6e3 H3MeHeHnH, a K Apyroil A06aBAKIOT pacTBOp cTaHAapTa dysepena,
TaKoe KO/JIMYECTBO, YTOOB! €ro MaccoBas A0/A B Npobe 10 CpaBHEHHIO C HC-
XOIHBIM 3HaueHHeM yBeanuunacs Ha S0—100 %. Jlo6aBka KODKHA BBOAMTE-
cq B npo0y nepen HayanoM npoGOnoAroOTOBKH.

O6e npo6bl aHATH3HPYIOT B TOYHOM COOTBETCTBHHM C MPOMHCHIO METO-
JMKK M TIOJy4a10T PE3YNbTaThl aHaAM3a KCXOAHOH npobe! (Com)) M MpobhI ¢
no6askoii (C'gv)). Onpenenenne NpoBOAAT B OAMHAKOBBIX YCIOBHAX, 4 HMEH-
HO: aHaJM3 [POBOAMT OAMH AHANMTHK, C MCMONb30BaHMEM OAHOro Habopa
MEDHOIi NOCYIbl, PEaKTHBOB, PACTBOPOB H T. A.

ANropuT™ NpOBENEHHSA OMNEPATHBHOIO KOHTPOJSA MOTPELIHOCTH C HC-
TTONB30BAHNEM METOMA H00AaBOK COCTOMT B CPaBHEHHH Pe3y/IbTaTa KOHTPOJIb-
HOTO OIPEJC/ICHHA, PaBHOTO PA3HOCTH MEXAY pPe3Y/bTaTOM KOHTPOJLHOIO
u3MepeHHs npobsl ¢ Kodaskoit (C 'gv)), Mpobst Ge3 no6asku (Cm)) U BETHYH-
Ho#t 106aBKH (Cyos0m)) C HOPMATHBOM OrnepaTHBHOrO KoHTpons (K). Pewuenue
06 yJ0BJICTBOPHTE/ILHOM MOTPEIHOCTH NPHHUMAETCS MPH BBIMOJIHEHUH Clie-
aytouero ycnosus (npu P = 0,95):

1€ o) — Covpy — Caoso| < K

HopmaTvB onepaTtHBHOTO KOHTPOJA MOTPEIIHOCTH PACCYMTHIBAIOT MO

dopmyne (P = 0,95):

<r ,rae
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K=0,84 x (A2C’a) + A¥Cow)'?, Tie

A - rpanuua a6CoIOTHOM MOTPEIHOCTH, BEIYHCIAEMOI 1o dopmyie:
txs,

Jn

(n — o0beM BLIOOPKH, ¢ — kpuTepuil CTBIOACHTA JUIA h M3MEPEHHH M
P=0,95).

[Ipy mpeBHIIIEHHH HOPMAaTHBA ONCPATHBHOIO KOHTPOJIS MOTPELIHOCTH
IKCMIEPUMEHT TOBTOPSIOT C UCHOJIB30BaHHEM APYTOH MpoGkI.

[Npn nosTOpHOM O0BHApyXEeHMH NPEBLILIEHUS HOPMATHBA JKCIIEPHMEHT
IPEKPAILAIOT M NPOBOJAT TLIATEIBHBIA aHAIM3 HCTIPABHOCTH 000pyA0BaHKS,
YHCTOTHl MCMOIb3YEMBIX PEAKTHBOB, MOCY/bl, MTOMEWEHHA U T. . C LEIBIO
BBIABJIEHHA (PaKTOPOB, BIMSIOIMX Ha Pe3y/IbTaThl H3IMEPEHHH.

A=

7.4. Tpebosanun mexnuku 6esonacnocmu

Tlpy BBIMOMHEHHH H3MEPEHHH HeoGxoauMo cobmonats TpeGoBaHHA
TeXHUKH Oe30macHOCTH npu paboTe ¢ XHMHYECKMMH PpeaKTHBaMM IO
I'OCT 12.1.007—76, TpeGoBanus 31eKTpoOe30NacHOCTH MpHU paboTte ¢ eK-
TpoycraHoBkamu 1o F'OCT 12.1.019—79, tpeGoBanus neiicTByioleii HOp-
MaTHBHOW JAOKyMEHTAaLHHM Ha mnpaBuna GesonmacHoi paboTel ¢ MPOAYKUHMEH,
cojepxalleil HaHOMaTepUaTsl, a Takke TpeGOBaHHS, H3ITOKEHHBIE B TCXHH-
YeCKOI JOKyMEHTalUMH Ha UCTob3yeMoe 06opyAoBaHue.

7.5. Tpebosanusn Kk keanrudpuxayuu onepamopoe

Pa6oTy no yka3aHHOH METOAHKE MOT'YT HCTONHATH BbICOKOKBATH()HLH-
POBaHHEIE CMEHATHCTEl B 06JaCTH ra30XHAKOCTHOH xpoMaTorpaduu M ca-
HHTAPHOI XMMHH, HMEIOLIKE OTIBIT paboThl ¢ MCIIOAb3yeMbIM OGOpYROBaHH-
eM He meHee 1 roja. MICnonHuTeny A0kHBI OBITh IPOMHCTPYKTHPOBaHEL 00
OCHOBHBIX MepaX TeXHHMKHM Oe€30macHocTH npH pabote ¢ BewecTBaMH 1—2
KJIacca ONACHOCTH, OPraHUYECKHMH PacTBOPUTENSAMH, a TAKOKe C OCHOBHBIMH
TipaBu/1IaMH 6€30MacHOCTH rpH paGoTe B XMMHUYecKoi n1aGopaTopu.

7.6. Ycaosua usmepenuii

[Tomeuienne 1abopaToOpuH JOMKHO COOTBETCTBOBATH CAHUTAPHEIM IPa-
BUJIaM NPOEKTHPOBaHHS, OOOPYMOBaHUA, IKCIUTYATALMH U COAEPKAHHUS MPO-
M3BOJCTBEHHBIX M Na0OPATOPHBIX MOMELIEHHH, NIpeIHa3HAYEHHBIX 1S TIpo-
BeneHHA paboT ¢ BemecTBamMu 1—2 K1acca ONacHOCTH, OpraHM¥ecKUMH pac-
TBOPHTE/IAMH. ARaTHTHYECKad J1abopaTOpHs ZOMKHA 6bITh OCHAILEHA BEHTH-
NAUMOHHOM cuctemoii cornacHo I'OCT 12.4.021—75.
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Temneparypa okpyxalouiero Bo3ayxa nomxsa 6uite ot 15 mo 25 °C.
OTHocHTeNbHAA BIAXHOCTh Bo3ayXa He Gonee 80 % npu 25 °C. Hanpaxenue
anextponutanus 220 + 10 B. Yactora nepemenHoro Toka 50,0 + 0,2 ',

VIII. OnpeaeJieHne nceBI0a1eHOBHPYCHBIX HAHOUACTHIL
METOJO0M NOoJIHMepa3Hol uenHoH peakuHn

8.1. lpunyun memooa

OCHOBHBIM METOAOM HAEHTH()HKAUNWH HAHOMATEPHAIOB OHOIEHHOTO
MAPOHCXOXIAEHNUSA, IPEACTAB/IOHX CO60H KOHCTPYKTBI HA OCHOBE peKOMOH-
HanTHo# JIHK, pexoMOHHaHTHBIX BHPYCHBIE H IICEBAOBHPYCHBIX 4acCTHLL, KaK
u nna tpaauuMoHHbix JTHK-conepxalunx MarepHaioB, ABAAETCA MNOIHMeE-
pasHas uensas peakuus (ITUP). Maewtudukaums JAHK-comepkammux Guo-
TeHHbIX HaHoMartepHainoB MeroaoM [P mo3ponser ¢ BhICOKO#H creundpuy-
HOCTBIO NPOBOMHTH Ka4ECTBEHHBIH, a NPH HEOOXOAUMOCTH H KOJNHYECTBEH-
HbIH aHAIN3 HAIMYHA NaHHBIX HaHoMaTepuanos. s BeianeHus JHK 6uo-
r€HHbIX HAHOMATEPHAJIOB ONpeNeNEH PAA NMpaiiMepOB, MO3IBOIAIOIIHX APOBO-
aute amuménkanmio JIHK, comepxaiuelics B cocTaBe TaKHX CTaHAAPTHBIX
HAaHOMAaTEpHAIOB KaK NCEBAOBMPYCHBIC HAHOYACTHLILI ANCHOBHPYCOB, JIEHTH-
BHPYCOB 4€JIOBEKa, MONMMaBUpyca MbIILK, BHpyca renartWta B, pekoM6u-
HaHTHBIX &/ICHOACCOUHHPOBAHHLIX BHPYCOB H ncesaobaxtepuodaro M13 u
MS2. IlpaiiMeps! sBastoTcs cneumpuyeckumu B otHomienun JJHK kaxaoro
U3 BBILENEPEYHCICHHBIX BHAOB HaHO4AacTHi. B HacTosiem paspene mero-
JHYECKHX PEKOMEHNALHH MpHBEACHB! MpaHMepbl H NporpaMMa TMpOBEACHUA
aMIUIMQHKALMH JUIA BHISABICHHA MCEBAOAREHOBHPYCHBIX HAHOYACTHIL, O-
CKOJIBKY JAaHHBIH THN NCEBAOBHPYCHBIX HAHOYACTHMH ABiseTcs HaubGoiee
pacnpoCTpaHEHHBIM NpH pa3paboTKe HCKYCCTBEHHBIX KOMILIEKCHBIX HAHOCT-
pykTyp. [Uis HOERTHQHKAUMM HAHOYACTHL, coepXKallnX cleunuduueckue
monexynsl JHK (vanpumep, 3oHas1) pazpaGoTka npaiiMepoB A0JDKHA ocyLue-
CTBJAATLCA B KDKAOM KOHKPETHOM CJIydae Ha OCHOBE ONpeaeneHus nocieso-
BarenbHocTH JJHK, ucnons3yeMoit s co3naHus Toi MW HHOW HAHOKOHCT-
PYKLIHH.

B ocrose merona ITLIP nexuT MHOroKkpaTHoe KONnUpoBaHHe (aMIIHH-
xauus) cneundugeckoro pparmenta [JHK-Muiienn, KOTOphIH ABAsETCA Map-
KePHbIM JUIA JaHHOTO BHJA HccllexyeMoro HaHomartepuana. Takoe komupo-
BaHHE OCYyLIECTBIACTCA pepmeHTOoM TepMocTabunbHoi JTHK-noaumepasoit
NPUCYTCTBHHU Je30KcHpuboHykieosuarpudoctharos (ARHT®) u cunrernue-
CKMX OJIMFOHYK/ICOTHAHBIX (20—25 Hn) mnpaiiMepoB — 3aTpaBOK CHHTE3a
JHK. IpaiiMeps! KOMIUIEMEHTApHBI y4acTKaM, (JIAHKHPYIOLIKM NOCTEA0Ba-
TENbHOCTb-MHILEHD Ha npoTHBononoxHuX nenax JAHK. Ilocne orxura (npu-
COCAMHEHHMA) NpaliMepoB Ha npoTHBonojoxHeX nenax JHK, ux 3’-koHust
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Hanpas/icHbl HABCTPedy ApYr Apyry. ITOCKOMBKY CHHTE3 HOBBIX KOMIUIEMEH-
TapHeix uened JHK unuumnpyercs 3’-ruapokcunpHoM rpynmoi npaimepa,
10 cunTe3 JJHK npoHcXoaHT B rpaHHLaX [OCIER0BATENBHOCTH, GaHKHDYe-
Mol npaitMepamH. B pesynntaTe nMpOHMCXOAHT 3KCNOHEHUMAIBHOE YBeHYe-
HHe uMcna Konuii cneunduyeckoro ¢pparmMenTa no gopmyse 2, rae n — yuc-
10 UMKJIOB aMIIMHKALUH.

LMK COCTOMT M3 TPeX ITAN0B, KHKIAOMY U3 KOTOPHIX COOTBETCTBYET
onpeaeneHHbIH TeMNEPaTy PHBIH PEXUM:

e pacrulerenue aBoittoi cnupatu JHK (menarypaums JHK) nponcxo-
JIMT npH Temnepatype + 94 °C;

® NpUCOeUHEHHE (OTXKHMI) NMpPAaiMEPOB MPOUCXOAUT KOMILJIEMEHTAPHO
TIpH TEMIlepaType, cleuuduyeckoi i JaHHOH napsl NpaiMepoB;

e cunTte3 HoBbix neneil JJHK npotexaer npu temneparype +72 °C ny-
TEM YAJIMHEHHMA B HampaBieHHH 5-3' KOHLA CHHTe3sMpyeMoro dparMeHTa
JHK.

B pesy.ibrate 30—35 uuknoB avmindHKaUHK CHHTE3UPYETCS MOPAAKa
10* xonmit pparmenra JHK, 4T0 N€aET BOIMONHBIM BH3yallbHbIH yUeT pe-
3YABTATOB NOCJ/IE NPOBEACHHA 3NEKTPOGOpe3a B arapo3HOM rele.

B nonoxureasHom koutponsHom obpasue JHK mnocne pasnpenenus
npoayktos I[P B arapo3noM rene npu npocmotpe B Y ®P-myyax nodxHa
BBISBIATLCA ONHA GnyopecuMpytonias Nnoioca OpaHKeBO-KPacHOTO lBETa.
Pazmep ¢parmenTa B MccneayeMbIX MOJIOKUTENbHBIX 0Opa3lax JODKEH CO-
OTBETCTBOBATh pa3Mepy (parMeHTa MONOKUTENBHOTO CTaHAAPTHOro obpas-
ua. B oTpunarensHOM CTaHZApPTHOM 00paslie 110710¢a, COOTBETCTBYIOLAs TI0
pasmepy cneuududecknm ¢parmenram ammiandunupyemoii JIHK, nomxHa
OTCYTCTBOBATh.

8.2. IMpubopei u o6opydoeanue

Iporpavmupyembiii repmoctar (AHK-amivingukarop)
tina «Tepunk MC2» unu uHbe THIIBI aMIUpHKa-
TOPOB, 3aperHcTpHpoBanHbie B Poccuiickoit
®enepauuu B yCTaHOBICHHOM NOPAIKE
Tepmoctat, noanepxuBaowHit TeMIEPaTypy

+45 °C, 112 npobupok obvemom 1,5 cM’
LlenTpudyra co ckopocTsio BpauleHHs poTopa A0
12 000 06./MuH anst npoGHPOK BMECTHMOCTRIO 1,5 1
0,5 cm’.

Berpaxuparens BUOpaliHoRHbIH TUNa «Bopteke»
€O CKOpOCThI0 BpaleHus 10 3 000 o6./Mum

[Tpubop ans ropu3oHTAIBHOTO 31EKTpodopesa
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HCcTOYHHK MOCTORHHOTO TOKA

Bonsnas 6ans ¢ nogorpesom 1o +95 °C unu

CBY-neun

Y npTpadHoneToBslil TPAaHCHUTIOMBHATOD

OyxH HIM MacKa 3aLlHTHBIE

XonoaunbHHK GBITOBOM 3MEKTPUYECKHH IroCT 26678—385
MoposunsHas kamepa, obecrieunBalolias TeMiepa-

Typy (- 20) °C mnu Hke

I'omorenu3sarop Tuna «SilentCrusher nnn

aHATIOTMYHBIH APYTHX Mozeneii

Crynka ¢apdoposas ¢ necTukom T'OCT 9147—80
ITuHUET MENMUMHCKH I'OCT 21241—89
HoxHuws IoCTt 21239—93
Ckanbnens I'OCT 21240—89
Becbl 1abopatopHsle oflero HazHaA4YeHHs 2-ro

K/1acca TOUHOCTH 'OCT 24104—2001
Mem6paHHble YCTAHOBKH JUIA NOJTY4CHHSA

JIEMOHH30BAHHOM BOABI OCT 11-029.003—80
AHanu3aTop NOTEeHIHOMETPUYECKHH, NOTrPEIIHOCTD

n3mepennii pH + 0,01 'OCT 27987—88

O6iy4arens 6akrepuimausii nacrenssiii ObH-150 TY 954-001-0492102—01
Jlo3aTops! ¢ NepeMeHHBIM 00BEMOM JAO3HPOBAHHS

«Gilson»:

- 0,2—2,0 MM’ ¢ tnaroM 0,01 MM, ¢ TouHOCTBIO + 1,2 %;

- 2—20 mm? ¢ marom 0,01 MM®, ¢ TouHoCTBIO + 0,8 %;

- 1—10 c™?® c iarom 0,1 cm?, ¢ TounocTsiO 0,5 %

Jlo3atops! «JleHnumeT: TV 9452-002-33189998—2002
- 0,5—10,0 mm® ¢ maroM 0,01 M, ¢ TourocTHIO £ 0,8 %;

- 20—200 mm® ¢ arom 0,1 Mm?, ¢ ToyrocTeIO £ 0,6 %;

- 100—1 000 mM® ¢ maroM 1 MM>, ¢ TounocTIO + 3 %

IIpo6upku Tvna «mmeknopd» BMecTHMOCTSIO 1,5 e’

Ipo6upku Tuna «nnengopd» ana IMLP

BMecTHMOCTHIO 0,5 cM

HakoHeuHHKH m1acTHKoBbIE 06BeMOM 1—200 Mm®

HakoHeuHHKH IU1acTHKOBBIE 00beMoM 200—1 000 MM’

ITepuaTtku pesrHOBEIE I'oCT 3—88
Kon6bl miockonoHHbIE KOHHYECKHE Pa3HOM

BMECTHMOCTH IOoCT 1770—74
MnuHApE! CTEKIAHHBIE MEPHBIE JJaGOpaTOpHbIE

BMeCTHMOCTHIO 25, 100, 1 000 cm? I'OCT 1770—74

75



MP 1.2.2641—10

BopoHKH CTEKITHHBIE I'OCT 25336—82
HlItatnee ans npobupok o6beMom 1,5 cm?

8.3. Mamepuanst u peaxmuest

Kommnekr Ne 1A jans soigenenns JJHK u3 Bosnyxa,

BOZKI H MALIEBBIX MMPOIYKTOB, TAKHX KaK (EpMEHTHbIE

TIpenapaTkl, CTapTEPHEIE M 3aKBAaCOYHBIE Ky/bTYpb,

BAJI k muute TY 9398-001-01897357—2008
Komnnext Ne 1B Ha6opa «I'M-BAKT1» ans

soineneans [JTHK u3 opranusma 6ecrno3BoHOYHRIX H

NO3BOHOYHBIX JKMBOTHBIX, PACTEHHI U MHLIEBBIX

HPOAYKTOB TY 9398-001-01897357—2008
Tpuc-HCI pupmer «Sigman, CLIA s aHamoruaHsii

Tputon X-100 dpupmsr «Merck», Iepmanus Hin

aHaIOTHYHbIH

I'yanuauna ruapoxaopun gpupMel «Curmay, CLLIA

WJIN AHAJIOTHYHBIA

DATA (arunenauavuuTeTpaykcycHas kuciora)  FOCT 10652—73
Honeunncynbdat HaTpUs TV 6-09-64—75

CycneH3us JMOKCHAA KPEMHUA PUPMBI «Sigmay,

CHIA unu aHanorH4Has

deHoT BoJOHACHILEHHBIH I'OCT 23519—93
XnopohopM BoAOHACHILEHHbIH I'OCT 20015—88
CnupT STUIOBBII PEKTHOHLHPOBAHHBIIH 'OCT P51652—2000
AueTar aMMOHMA roCT3117—78

[potennasa K, aktuBHocTs > 30 en./mMr, hupMbl

«Promegan, CLIA wm aHanoru4Has

Maruuii x1opucThiit 25 MM BOAHBI pacTBOp

¢bupmsr «Promega», CUIA win aHanornyHbli

Kanuit xsopucTeii ['OCT 4568—95
BoaHblit pacTBOp A€30KCHHYK/ICOTHATPHOCHaTOB

(zHT®) (0,1 M) dupmel «Promega», CLLIA uin

AHANOTHMYHBIH

Kpeo3onoselit kpacHBI#, 4aa TV 6-09-071670—88
TepMoctabuneras JIHK-nonuMepasa pupmor

«Promegayn, CLIIA unu aHanoru4Has

Macno BazenuHosoe I'OCT 3164—78
Tpuc-anerar pupmsl «Sigmay, CLIIA nm

aHaNOrH4HbIH

JlenaHas yKCycHas KHC0Ta rOCT 61—75
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Araposa a1 anextpogopesa HHpmel «Sigman,

CIIA unu aHanoruyHas

BpomucTsiif atuauit ¢upmsl «Sigman, CLLA unn

aHaJIOTHYHbIA

Bona nenonusoBanHas OCT 11-029.003-80
JlonyckaloTcs K HCNONb30BaHUIO TECT-CHCTEMEI, KOMIUIEKTH! PEAareHTOB

U MaTepHallbl aHATOTHYHOTO Ha3HAYEHHA JPYTHX M3rOTOBUTENEH, paspelieH-

HblE K NMPHMEHEHHIO B YCTaHOBJIEHHOM TMOPALKE H C XapaKTEPHUCTHKAMH,

obecrneunBalOIMMH TIPOBEACHHE HCCIEAOBAHNN B COOTBETCTBHH C JIAHHBIM

JAOKYMEHTOM.

8.4. Cmanoapmusie o6pa3ysi nanomamepuanos,
npumensembie npu Kanubpoexe memooa

INpyu xanuGpoBKe MeTOAA HCTIOJB3YETCS CTRHAAPTHBIA o6pasel nceBao-
aneHOBUPYCHBIX HaHOYacTHll, npou3soiacTBa HUH anuaeMHOMOruNn 4 MHK-
po6uonoruu uM. H.®. l'amanen PAMH (Poccus).

8.5. Memoouxa npobonodzomosxu

Jina soigenenns JHK u3 o6pa3slioB pekoMeHAyeTCA MCIIONL30BATh KOM-
ruiekts! Ans Beiaenenns JJHK Ne 1A u Ne 1b na6opos «I'M-BAKT-1», npons-
poacrea HHUHM osnugemuonormn u  mukpobuonorun um. H. @. Famanes
PAMH, uim TeCcT-CHCTEMEB], KOMILIEKTbl PEAreHTOB U MaTepHaJIbl aHAJIOTHY-
HOTO Ha3Ha4CHHS APYrMX H3TOTOBHTENIEH, pa3peilleHHble K NPUMEHEHHIO B
YCTAHOBJICHHOM MOPSAKE M C XapaKTEPUCTHKaMH, 06ecriedHBalOLMMH TIPO-
BE/ICHUE MCCICAOBAHWA B COOTBETCTBHH C JAHHBIMH METOJMYMECKMMH PEKO-
MEHAALMAMH.

B kayecTBe MaTepHaia s POBEAEHHA NpOOGONOArOTOBKH KOMIUICKTOM
Ne 1A ucnons3ytoT o0pasupl MUIIEBLIX MPOXYKTOB, B TOM 4HClE QEPMEHT-
HBIX NpenaparoB, CTaPTEPHBIX M 3aKBaCOYHBIX KyabTyp, BAJl k nume. B xa-
4yecTBe Marepuaia IUIA MpoBeacHUs npobonoaroToBku kommiaektom Ne 1B
UCIONB3YIOT 06pasikl, B3AThie H3 OPraHH3MOB GECIIO3BOHOYHBIX H [03BO-
HOYHBIX XHBOTHBIX, PACTEHHI1 ¥ MALIEBLIX NpoaykToB. U3 oTobpaHHbIX Npob
0,5 r kaxaoro o6pasia roMoreHH3UPYIOT IIPH NMOMOILH TE(PJIOHOBOTO MECTH-
xa B 0,5 cM’ CTEPUIIBHO# IeHOHM3OBaHHOM Boabl. [ToaroToBneHHBIE 0Opa3LLL
cliefyeT HCIO/b30BaTh UIA aHAIH3a B TOT e AcHb. JlomyckaeTcs XxpaHeHHe
obpasuoB npu Temneparype —20 °C He Gonee 2 Henens.

8.5.1. Bvidenenue JTHK u3 obpa3zyoe xomnnexmom NelA

8.5.1.1. Uccneayemsiii Marepian neHTpudyrupyior B tedeHue 10 MUH
npH KoMHaTHo# Temneparype 18—25 °C npn 12 000 06./MuH. Y aa1s10T mpH-
6mu3uTensHo 600 MM® HazocanouHo# xuakocTH. OctaBilWiics Matepwan
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(upumepHo 100—110 MM*) TIaTeNBHO nepeMeLIBaloT B npobupke Ha BOp-
TEKCe M N06aBIfAloT X CycnieHsHH 300 mm™ pacTBopa 1, BXOZAWIETO B KOM-
nnext HaGopa, U 5 MM’ cycnieHsuu JByOoKHCH KpeMHHA. [Tpo6sl MHKYOHpYIOT
B TeyeHHe |5 MMH NpH KOMHATHOH TemnepaType, NepHOAUYECKH NepeMenn-
Bast Ha BOpTEKce.

8.5.1.2. ITpo6s1 HEHTPHPYTHPYIOT B TeyeHHe 30 C, IpH KOMHATHOH TeM-
neparype npu 12 000 06./MuH. CynepHaTaHT yAaIAoT.

8.5.1.3. K ocaaxy mo6asnstot 150 Mm® pactBopa 2, BCTPAXMBAIOT €10 Ha
BOpTEKce M LeHTpUdyrupyloT B Teyenne 30 c NpH KOMHaTHOH TemIeparype
ripy 12 000 06./mMuH. CynepHaTaHT yRaAIor.

8.5.1.4, K ocanxy moGasmsior 700 Mm® pacTBopa 3, BCTPAXHBAIOT €ro Ha
BOPTEKCE U LEHTPUPYrupyloT B TeueHue 30 ¢ MpH KOMHATHOH TeMIepaType
npu 12 000 06./Mun. CynepHaranT yaansior. JlaHryro npouesypy OTMBIBKH
NOBTOPSIOT ABa pasa.

8.5.1.5. JIonONHUTENLHEIM  LIEHTPHDYTHPOBAHHEM C  TOCIEAYIOUIHM
ynalneHHUeM cyliepHaTaHTa ybupaior ocTatk pacteopa 3. I1po6sl moncyum-
BAlOT B TEYEHHE 5 MHH mpH Temnepatype +45 °C, ocTapisis NPoGHPKH OT-
KPBITBIMH.

8.5.1.6. JIoGaBAr0T B Kaxaylo mpo6upky S0 MM® AEHOHHIOBaHHOH BO-
Abl, NEPEMELIMBAIOT HA BOPTEKCE N HHKYOMPYIOT B T€YEHHE S5 MMH NPH TeM-
neparype +45 °C.

8.5.1.7. Tpo6s! HEHTPH(YTHPYIOT MPH KOMHATHOH TeMmepaType B Te-
4enue 30 ¢ npu 12 000 06./MuH, BoIHY10 a3y 0TOMpalOT B APYTyi0 NpoOup-
Ky ¥ HCTONB3YyIOT B KadecTBe uccaeayeMoro obpasua JIHK a1s nocraHoBKu
peakuun ammndukalyyi, 160 xpaHaT npu temneparype —20 °C e Gonee
ABYX HEJenb.

8.5.2. Betoenenue [JHK u3 obpasyoe komnnexmom Ne 15

8.5.2.1. PactBop 1, BxoasiMit B KOMIUIEKT Habopa, porpeTh NpH TEM-
neparype +25 °C 10 nosHoro pacTBopeHHs ocaka. HenocpeactseHHo nepen
npumeHeHueM K pacteopy 1 noﬁamm, npoteuHaly K no koHueHTpaumu
200 mxr/cm® (0,001 r 1a 5,0 cm’).

8.5.2. 2 B NOJHNPONHICHOBYIO TPOGHPKY BMeCTHMOCTHO 1,5 cm® BHe-
ctu 100 MM’ romoresu3HpoBanHoro obpasia, 10Gasute 100 MM’ pactsopa 1.
Ilepememars Ha BUXPEBOM CMECHTENE B TeUeHHE 3—S5 C.

8.5.2.3. [lpo6upku uHKyGHpoBaTh NMpH TeMnepatype +55 °C B TeueHHe
40 MuH.

8.5.2.4. loGaButs 200 MM’ (paBHEIi 00BbEM) pacTBopa 2, mepeMeliaTh
Ha BUXPEBOM cMecuTene B Teuenue 10 ¢ W LeHTprdyruposaTh npu KOMHAT-
Ho# Temneparype (18—25°C) B Teuenwe 5 mudH mupu 10 000—
12 000 06./muk (10 000—13 000 g).
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8.5.2.5. Otobpath BepxHIOW (BOAHYK) $a3y H BHECTH €€ B HOJHNPOIHU-
neHonyxo npoGupky BmecTHMOCTBIO 1,5 cM’. B 31y npobupky aoGaBute
200 MM’ (paBHBIi 06BeM) pacrsopa 3.

8.5.2.6. IlepemelraTh Ha BUXPEBOM CMECHTENIE B TEUEHHE 3—5 ¢ M LEH-
Tpudyruposate NpM KOMHAaTHOH TeMmmnepaType B Te4eHHE 2 MMH [MpH
10 000—13 000 g.

8.5.2.7. Otobpars BoaHyro a3y (okono 200 MM ®) M BHECTH €€ B NOMH-
MPOMHIEHOBYIO NPOOHPKY BMECTHMOCTBIO 1,5 cM’. B a1y npo6upky no6a-
BuTh 40 MM’ pacTBopa 4 1 720 MM’ (3 obbema) pactsopa 5. ITepemenats Ha
BUXPEBOM CMECHUTEJIE B TeueHue 3—5 c.

8.5.2.8. Muky6GupoBaTh TpH KOMHATHOM TeMnepaType B TedeHne 40 MuH.

8.5.2.9. LlenTpudyruposath npu komHaTHo# Temneparype (18—25 °C)
B TeyeHue 15 muu npu 12 000 06./mun (13 000 g).

8.5.2.10. Cynepuarant yaanuts. B npo6upky shectu 100 MM’ pacTBopa 6.

8.5.2.11. Llentpudyrupoars B Teuenne ! MUH pH KOMHATHO#H TeMre-
parype npu 12 000 06./muH (13 000 g).

8.5.2.12. Cynepnartaut ynamutbe. Ocanok MoACYIMTbL Ha BO3RYXe B Te-
4yenue 10 MuH.

8.5.2.13. PactBoputs ocanok B 50 MM’ pacteopa 7. [Tonyuennbie oGpas-
ubl JIHK ucnonnzosarte ans pansHeiiiero I[1[P-ananu3a.

8.6. Memoouxa npoeedenus ananuza

Ipaiimepel Ha BeisBneHue JJHK nceBnoaieHOBHpYCHOH HaHOYACTHLbI
6b11H BLIOpanbl Ha ocHoee aHanusa JIHK anenoBHpyca uye.10Beka 5-ro cepo-
THIA C MOMOILBIO KOMNbIOTEpHOH nporpammsl “OLIGO 4.0” B npeaenax rno-
CJIeIOBATEIbHOCTH reHa OCHOBHOTO Oenka Kancuaa aleHOBHpYca — FeKCOoHa.

IMpaiimep AdS-for -5’-act-aca-aca-ttg-gct-acc-agg-3' pacnosiokeH Ha
21159-21179 nyxneorunax JHK AnS, npatimep AdS-rev-5’-caa-aac-ata-aag-
aag-ggt-ggg-c-3’ pacnosoxeH Ha 21598-21577 wykneorngax JHK AnS. [lo-
nmy4aeMsiii B pesynbrare TP ¢pparment JJHK conepxur 418 HykneoTHnos.

ITepen HauanoM paboThl BHIHYTH M3 MOPO3WJIBHOW KaMepsl KOMIUIEKT
pearentoB ana amiutubukauun (ITHP-6ydep, mpaiMepsl, 1eHOHN30BAHHYIO
Boay, ¢epment Taq-monuMepasy M BaszeNMHOBOE Macno). PasmoposuTs co-
Zepxumoe MpoGHPOK NMpH KOMHATHO# TeMnepaType, TIIaTeabHO MepeMellaTh
Ha BUXpeBOM cMecuTese B TedeHue 10 ¢ M MOMECTHTL Bce NPOOHPKHU B X0J10-
JHIBHHK.

IpomapkupoBaTh COOTBETCTBYIOUIM o6pa3oM aMnIHpHKaUHOHHbIC
npo6upku BMecTMOCTh0 0,2 (MK 0,5) cM? ANA aHATH3HPYeMBbIX 06pa3ioB, a
Taloke 2 ammMdukaumorHsle npobupku: MK (nonoxure bHbi KOHTPOTH-
Hoiii o6paseu JIHK) u OK (oTpuuarensHeiii KOHTPOJBHBIN o6pasel).
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Honumepaaﬂyro UENHYI0 PEaKUHIO NPOBOAAT B CYyMMapHOM oOBbeMe
30 MM Jlns npoBesenus aHanu3a ogHoro ofpasua B mMpobupKy oGneMoM
0,5 cM’ BHOCAT clienyrouMe KOMINOHEHThI B yka3aHHOM nopazke (tabia. 12):

Tabnuya 12
Bona aenownzuposannas 17,5 MM
10-xparuntii NIP-6ydep, coctoswmii na Tpuc-HC, 120 MM; 3.0 um’
KCl, 600 MM; MgCl,, 18 MM; >
Boanviii pacteop AHT® 3,0 MM 3,0mMm’
Boxanbiii pacTsop npaiiMepos 20 MMONTb/MM’ 30MM°
Tag-nonuMepasa S ey/MM° 0,5MmM°

TMpumeuanwe. Mpy ananuse N 06pasuos paGouuil pacTBOp roTOBUTCA B KONH-
yecTse, HEOOXORHMOM A1 aHanH3a N+1 o6pa3suos.

B xaxnyio npo6u§n(y ¢ aHAIM3HPyeMBIMM 0OpasiiamMu u B npobupky [1K
1 OK BuectH o 27 MM~ paboyero pacTaopa.

B kaxyio NpoGHpKy 106asuTs No 1 kanne (okoso 20 MM®) Base/MHo-
BOro MHHEPAJILHOIO Macja.

B KaxAyio npoGHpKy ¢ aHamM3upyeMbIMH 06pa3uaMi BHECTH MOA Mac-
no nio 3,0 Mm° uceneayemoit JHK u 3akpuith Hx.

B npo6upKy, mapkuposautyio OK, BHecTH o Macnio 3,0 mm® otpuua-
TENBHOr0 KOHTPOJILHOrO 00pa3la H 3aKpRITh ee.

B npo6upky, MapkuposanHyio I1K, sHecTu noa Macsio 3,0 MM® nooxu-
TEJILHOTO KOHTpOJbHOTro obpasua JJHK u 3akpeiTh ee.

Cogepxxumoe npoGUPOK OCTOPOXKHO MepeMellaTh H LEHTPH(yrHpoBaTh
npu komuatHoi Temneparype (18—25 °C) B Tedenue 5 ¢ npu 10 000 06./MuH
(11 000 g).

MNMpumeuanne. Bo niGexanue KOHTAMHHALMA cnedyeT BHOCHTH o6pasust AHK
HAKOHEYHHKAMH C a3po30MIbHbIM GapbepoM.

YcTaHOBHTH Bee Npobupky B 610K amnnmpukampa 4 NPOBECTH aMIUIK-
duxaumio ¢ yueToM 06beMa peakLMOHHO cMecH, paBHoro 30 Mm® (Taba. 13).

Tabnuua 13
Pexum aMnanpukaunun
jf/‘?:g Temnepatypa, °C Bpems KonuuecTso nostopos
1 95 10 MuH 1 pa3
2 94 30¢
56 30¢ 30 pa3
72 30¢
3 72 5 MHH 1 pa3
4 10 Xpaueiine
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8.7. Ananuz amnnudpuyuposannoi JHK

Pesynsratsr IILIP peructpupytor MeTonoM anekrpogopesa B 1,2 %-M
arapos3HoM rejie, IPUroTOBJAEHHOM Ha |-kpaTHOM TpHc-auetaTHoM (1 x TAE)
Oydepe.

Ipurotosnenne 1 x TAE Gydepa: 20 cM® 50-KpaTHOrO KOHLEHTPHPO-
sanHoro TAE 6ydepa BHocAT B MepHylo Koiby Bmectumocthio 1 000 cm’,
JAOBOAAT A0 METKH AHCTH/LUIMPOBAHHOI BOXOH H THIATENBHO MEPEMEILHBAIOT.

IMpurortornenue 1,2 %-ro araposuoro rens: 0,6 r araposst pacTBopsioT
B 50 cm® 1 x TAE 6ydepa HarpeBanueM B kunsuteit BOXAHOM GaHe 10 MonHO-
ro ¥ paBHOMEPHOTO PAaCTBOPEHHA; MOJNYYEHHBIH pPacTBOp OXJKAAIOT A0
Temnepatyphl 60 °C, 106aBnsoT 6 MM’ 1 %-ro pacTBOpa GPOMHCTOrO ITHAHS
H NepeMENINBAIOT.

Buumanue: OGpoMHCTBIH ITHAMH SIBIHETCH CHABHBIM MYTATEHOM,
NMOITOMY BCe MAHMNYASIMH C HAM H C COACPHKAIINM €50 ATapo3HbIM re-
J1eM HeoGX0AHMO BBLINOJIHATL B mepyaTKax!

Iposedenue anexmpogpopesa:

® MOJTyYEeHHBIH PacTBOP 3a/IMBAIOT B KIOBETY JUIA 3AJIMBKH Iejisi coriac-
HO MHCTPYKUHMH K NMPHGOpY ANA TOPH3OHTAIBHOTO 3nextpodopesa. s co3-
JIaHHs CTapTOBLIX IYHOK B KIOBETY MOMeLaioT rpebeHky ¢ 3ybuamu. Gopmu-
pOBaHHE rejis arapo3bl NPOMCXOQHT NPH TeMnepaTtype Huxke +42 °C B Teye-
aue 10—20 muy;

© [10CJI€ 3aCTEIBAHMA arapo3bl OCTOPOKHO BHIHUMAIOT rpebeHKy U nepe-
HOCAT Tejib B KaMepy A1 MpoBefeHHs aMekTpodopesa. B kamepy 3anusaroT
1 x TAE Gydep Tak, 4T0OBI TONHHA CNOA MHAKOCTH Hajl reJiEeM COCTaB/sIa
npU6IH3UTENBHO 5 MM;

® BHOCAT B JIYHKHM araposHoro rejis no 12,5 MM aMmiu¢uunpoBaHibIx
o0pa3LoB, MOAKIIOYAIOT K KAMEPE HCTOYHUK NOCTOAHHOTO TOKA U MPOBOAST
anexTpodopes npu Hanpsxennd 120 B B Teyenne npumepHo 30 MHH, nome-
UIas CTapTOBbIE TYHKH GJIHXKE K KaToxy;

© BLIHUMAIOT I'elib 3 KAMEPbI, IEPEHOCAT €r0 Ha CTEKNO TPAHCHIUTIOMH-
HATOpa, BKIKOYAIOT TPAHCHJLIIOMHHATOP H NMPOCMAaTPUBAIOT Telib.

8.8. IIpedcmaenenue pesynomamos

8.8.1. Humepnpemayusn pezynomamoe ananusza

B nonoxurencHom koHTponbHoM ofpasue IHK aosmxHa BBIABNATBCA
10/10Ca KPACHO-OPaHXXEBOro LBETA, COOTBETCTBYIOWIAA M0 pa3Mepy CIELH-
¢u4eckHM (parMeHTaM CeNEeKTHBHBIX MapKEpPOB.
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B oTpHuarenbHOM KOHTPONLHOM ofpasue nonoca KpacHO-OPaHXEBOTO
L1BETa JAOJDKHA OTCYTCTBOBATh.

Hannune B aHaTH3npyeMoM o6pasue nosockl KpacHO-OPaHKeBOro uBe-
Ta, pacnonara}omeﬁcn TOYHO HA YPOBHE MNOJOCH! TNONOXKHTEJABHOI0 KOH-
TposibHOro o6pa3na JTHK, ceumerenscTByeT 0 HalHumM B HCCaeLyeMoM o6-
pasie COOTBETCTBYIOLUCTO CEIIEKTHBHOIO MapKEpHOTO I'€Ha. l'Ipu OTCYTCTBHH
TaKO# MOJI0Ch] pe3yJbTaT CIeAyeT CYHTATH OTPHLATENBHBIM.

Haanumue noiocsl KpacHO-OpaHXeBOro LBETa B OTPHUATENbHOM KOH-
TpOJILHOM 00pa3ue, pacnonaratolleiics Ha ypOBHE TI0JO0CH! TIONIOXKHUTENBHOrO
koHTposibHoro obpasua JJHK, cnenyer paccmatpuBath Kak pe3ynbTaT KOHTa-
MHHALUH.

ITosyuenuHble pe3ynsTatThl XeaaTeabHO AOKYMeHTHpoBaTh (otorpadu-
pOBaHHEM reielt C UCTIONB30BaHUEM OPAHXKEBOIo CBeTO(GHILTPA WIH C Mo-
MOLULIO CUCTEMBI BUACOHNETCKLHH,

8.8.2. 3anucu pesyrbmamos uccaedosanus

B oprahu3zaumu, npoBoasiieii McciaeioBaHUA HaHOMATEPHaIOB GHOreH-
HOI'0 NPOMCXONIECHHS, NOMKHBI COXPAaHATBCA BCE WCXOAHBIE AaHHBIE, pe-
3yAbTaTsl U3MEpeHuii U HaOMOACHUH, BhIMKCIIEHHH U MpeoOpa3oBaHHUs AaH-
HBIX, 3alIUCH O KANTHOPOBKE 0OOPYAOBaHHA, OTHETHI (B TOM YHCIIE NPOMEXY-
TOYHBIE), @ TAKOKE JPYrHe MaTepHalbl U AOKYMEHTbI, UMEIOLLNE HEMOCPEACcT-
BECHHOC OTHOLIIEHHE K /TAHHOMY HUCCNICA0BAHHIO.

Jlauubie, 00pasLbl, HABECKH M T. A. A0MKHBI UMEThH WHAWBKIYILHBIH
wndp, NO3BONAOUIMA OAHO3HAYHO MAEHTHOUUMPOBATH HCClEOBaHHE, HC-
110/1b30BABIIMIICA TECT, METOA, BUA HCCIEROBAHUA, OHONOrHYECKYIO CHCTEMY
M CCBUIKY Ha COTPYAHHMKOB J1abOpaTOpuH, NPHHUMABLIMX YYACTHE B NOy4Ye-
HUH JaHHBIX MM 06PA3LIOB, B MOATOTOBKE MM MPOBEACHUH HCCICIOBAHHS.

TepauuHbIe AaHHEIE, NOMYYEHHbIE B XOIE HCCACAOBAHMA, JOKHBI ObITH
HEMEUIEHHO 3aperuCTPUPOBaHbl, NOANKCAHb! ¥ NaTHPOBAHBI, HE AOMyCKAeTCA
UX YHHYTOXEHHE, MOAMEHA MK nepe3anuch. JlaHHble Ha JIEKTPOHHBIX HO-
curenax obs3aTeNbHo nyOnupylorcs B GymaxHoMm BapuanTe. VicnpaeneHus
NEPBUYHBIX JaHHBIX ODOPMIIAIOTCS B BUIE JONONHEHUH, KOTOPbIE MOAMKCHI-
BAKOTCA H NATHPYHTCA OTBETCTBCHHBIMHM HCNOJHHUTEIAMU C YKa3aHHEM npu-
YHH oMIMOOK.
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MNpunoxeHue
(cnpaBoyHoe)

CHHCcoK HCNOAb30BaAHHBIX COKPAMIEHHI

B2XKX — BoicokoadpexTrBHAS XKHIKOCTHAA XpoMaTorpadus

IHT® - pe3okcuHykneotHaTprudocdatsl

JAPC — nuHaMuyeckas peaklIMOHHas CHCTEMa

HCII — MC - Macc-cHeKTpoMETPHA C HHIYKTHBHO CBA3aHHOH Na3sMoi

MC - Macc-cneKTpoMeTpHA

I13C - npubop (aeTexTop) ¢ 3apAAOBOH CBA3BIO

[15M, TEM - npocseynBarowias 3JeKTPOHHA! MUKPOCKOMHA

TTIIP — nonuMepas3Has HenHas peaxius

CBUY — HarpeBarenb CBEpXBBICOKOM 4aCTOTHI

CITX33 ~ cnexTpocKond XapaKTepUCTHYECKHX MOTEPb IHEPTHH 3JEK-
TPOHOB

Y@ — ynptpaduoneToBoe HirydyeHHe

XII3D - XapaKTepHCTHYECKHE MOTEPH IHEPIHHU IEKTPOHOB

3M — 3neKTpoHHaA MUKPOCKOIIHA

DDSA — goneuunsaHTapHblif aHrHAPUA

DMP - tpuauMeTnnamurodeHon

MNA — METHISHIUKOBBIA aHMHAPUI
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