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1.2. THTTUEHA, TOKCHUKOJIOT U, CAHHUTAPHA

OnpenesieHye NPHOPHUTETHBIX BUAOB HAHOMATEPHAJIOB

B 00beKTax OKpyxauien cpebl, MHLIEBbIX NPOAYKTAX H
’KHBbIX OPraHHU3MaXx

MeToanYecKHe peKOMEHIaAllHH
MP 1.2.2641—10

1. O6nacTe npUMeEeHeH s

1.1. HacTtosuue MeToaMyeckue peKOMEHIALMH ONpEAcIstOT METOAbI
HCCIICAOBAHUA COAECPXAaHUA HAHOYACTHII H HAHOMATEPHANIOB HCKYCCTBECHHOIO
MPOUCXOXKIECHHS B HEKOTOPLIX BUAAX IMHUINEBBIX NPOLAYKTOB H KOMIIOHEHTAX
OHOTHI.

|.2. HacTodine MeToanueckHe peKOMEHAAUHH [IPUMEHAIOTCA B LIENAX
NMPUHATHA PELICHHH 1O OLIEHKE PUCKOB, CBA3aHHBIX C MPOLIECCAMH NPOU3BOI-
CTBa ¥ 000pOTa HAHOMATEPHAJIOB.,

}.3. MeroanHueckne pekoMeHAaluMH pa3padoTraHbl ¢ LENbI0 00eceYeHus
€IUHCTBA H3MEPECHHH NPH QHAIM3€ HAHOMATEPHAIOB UCKYCCTBEHHOIO IpPO-
HCXOXKIEHHUS Ha BCEX CTAAUAX UX XKHU3HEHHOTO LIMKNA.

|.4. MeTtoanueckue pekoMeHAdUHK NPeAHAa3HAYEHBI U1 CNELMATUCTOB
opranoB ®eaepanbHoOM CIyKOmi N0 HaA30py B cdepe 3auuTel MpaB NOTpedH-
Tejled U O1aronoyyms 4eaoBexa, HAy4YHO-HCCIIEAOBATEILCKMX OpraHU3alMit
FMTHEHHYECKOrO NPOPHIs H MEAHIMHCKNX Y4YEOHBIX 3aBeleHHil, a Takxke
HHBIX OPraHHM3auvH H YUYpPEeXACHHH, 3aHUMAIOUIMXCS BOIPOCAMH onpeaene-
HHA IPHOPHTETHBIX HAHOYACTHL 1 HAHOMATEPHAJIOB.

I1. BBeaenue

HUcnons3oBaHWe HAHOTEXHOJOrHIt U HAHOMATEPHAIOB ABAECTCA OJHUM

M3 CaMbIX NMEPCIIEKTHBHBIX HarnpasieHUd HayKH U TeXHUKH B X XI Beke. Oco-
OEHHOCTH TNOBEAECHHSA BEIIECTBA B BHAE HAHOYACTHI, CBOHCTBA KOTOPLIX BO
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MHOTOM OIpeacIsOTCA 3aKOHAMH KBAaHTOBON ()U3MKH, OTKPBIBAIOT LUIMPOKHE
[EPCNICKTHBLI B 1CNEHANPABIEHHOM IIOJIYYEHHH MAaTepHAIOB C HOBLIMH
CBOMCTBAMH, TAaKHMHM KaK YHHKaJIEHAfZ MEXaHU4YECKadA MPOYHOCTh, 0COObIE
CTIEKTPAJIbHBIE, JJIEKTPHYECKHE, MArHMTHBIE, XHMHYECKHE, OHOJIOrHYecKHe
XapaKTePUCTHKH.

B Onuxailieil nepcrnekTHBE CACAYET OKHAATH PE3KOro YBEIHYCHMS
00BEMOB NPOU3BOACTBA BO BCEM MUPE psla NPHOPHUTETHBIX HAHOMATEpHA-
JIOB, B YACTHOCTH TaKHX, KAK HAHOYACTHLbI OKCHUAOB KPEMHHS, THTAHA, [IHH-
Ka, XKee3a, Lepus, aliOMMHHA, METAJIMYECKNE HAHOYACTHLIRLI XKejle3a, MEH,
KoOanbTa, HUKENA, aTIOMHUHHA, cepebpa, 30710Ta, YyriepoAnsie HAHOTPYOKHM,
¢pynnepeHnl, HAHOYACTHLBI OHONIOINMMEPOB H PEKOMOHHAHTHBIX BUPYCOB. JTO
C HEU30EXKHOCTRIO NMPHUBEAET K MOCTYIUIEHUIO 3HAYHUTEIBHBIX KOJUYECTB Ha-
HOMAaTEPHUAJIOB B OKPYXAIOLLUYH CpEAY, HX HAKOIUICHHIO B KOMIIOHEHTax OHO-
ThI H A0HOTHYECKUX Cpeax ¢ MOCAEAYIOWEH nepeaadyec YeI0BEKY.

210 Aenaer HeoOXoAHMOi pa3paboTKy rocyaapCTBEHHOH CHCTEMb]I KOH-
TPOJIA ¥ HAA30pa 32 NPOHU3BOJICTBOM HAHOTEXHONOTHYECKOH NPOAYKIIHH, CO-
CTaBHOM YAaCTbIO KOTOPOH ABAAETCA MOHMTOPHHI HATMYHA NPUOPHTETHBIX
BHJIOB HAHOMATEPUAIOB B 00BEKTAX OKPYXAIWEH Cpeabl, KOMIIOHEeHTax OHo-
Tbl, CEIIBCKOXO3IUCTBEHHBIX PACTCHHUAX H XXUBOTHBIX, TIMILEBKIX MPOJAYKTaX.

Hacrosiine MeToauyeckue peKoMeHaunH pa3paboTaHel B paMKax pea-
nu3aund OeaepanbHOd ueneBod nporpaMmbl «Pa3BntHe HHPPACTPYKTYPHI
HaHOUHAYCTpUH B Poccuiickon @enepauun Ha 2008——2010 rr.» B uensax yc-
TAHOBJICHHA ¢AHHOI0, HAYYHO O00OCHOBAHHOIO MOAX0AA K BLIABJIICHHIO U KO-
JIMMECTBEHHOMY ONpEAC/ICHHI0 HAaUDOJI€E BaXKHBIX BHAOB HAHOMATEPUAJIOB B
NIPUPOAHBIX OHONOrHYECKHX H a0BOTHYECKUX OOBEKTaX, BKIIOYAS! HEKOTOPLIE

BHUObI TMMHILCBLIX ITPOAYKTOB.

II1. O011ue nonoXKeHHA

3.1. IlpoBeneHne MccnenoOBAHUH 1O BLIABNIEHHIO H KOJIHYECTBEHHOMY
ONpe/ieIEeHHI0O HAHOMATEPHAJIOB OUpPEAENaIOTCa NpaBHIAMH  HajaJexalleH
1abopaTOPHOM NMPAKTHKH.

3.2. TpeboBaHHA K CTAHAAPTHAIM HAHOMATECPHAIAM.

3.2.1. Jlna BepupMKaUHH, CTAaHAAPTH3AUMH H KAIHMOPOBKH METOHOB,
NPUMEHAECMBIX IpH ONpEeIe/ICHHH HAHOMATEPHAJIOB, HCOOABL3YIOTCS CTaH-
napTHeie 06pa3iibl HAHOMATEPHAJIOR (CTAHAAPTHI).

3.2.2. Kaxaplil cTaHaapT HaHOMAaTepHasa JOMKEH ObITh 0OXapaKTEepH3O-
BAH HA COOTBETCTBUE IOCYJAPCTBEHHOMY 3TAJIOHHOMY 00pa3iyy Nno nokasare-
JISIM XUMHYECKOr0 COCTaBa (BKIKOYAs HAIMYME NPHMECEN ), pa3Mepy H popMme

YaCTHI, YACIBHOH [JIOIAAH MIOBEPXHOCTH, TUITY KPHCTAJLUIHYECKOH CTPYKTY-
pbl. YKa3aHHbIE XapAaKTEPUCTUKH OMPEALTSIOTCA C UCITOJb30BaAHHEM METO/I0B

MACC-CIMTEKTPOMETPHH C HHAYKTHBHO CBA3AHHOH MIa3MOH, TPAHCMHCCHOHHOM
NIEKTPOHHOH MHKPOCKOITHH, ONPENECICHUSA H30TEPM aacopOUMHM HHEPTHBIX
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ra3oB, PEHIT€HOQA30BOTO (peHTreHOAUPpPaKUHOHHOro) a”Haau3a. B cnyuae
CTaHAApPTHLIX 00pa3uoB (yIEPEHOB NPH MPOBEPKE COOTBETCTBHA HCIO/b3Y-
eTcsa MeTto obpalénHogazopoit BIXKX.

3.2.3. Kaxnapii cTtaHaapTHelii oOpa3ell HaHoOMaTepHana JOJKEH OBITh
cHaOXEH «IlacnopTroM 6€30MacHOCTH HAHOMATEPHAIOBY», KOTOPBIH COCTaBIs-
ercs B cootBeTcTBUU ¢ 'OCT 30333—95 «llacnmopr 6e30nmacHOCTH BenlecTa
(MaTepnana».

3.2.4. CrannaptHbie 00pa3iibl HRHOMATEPHAJIOB JOJHKHBI HMETh YITaKOB-
KY JUIS 3a1UMThl [IPH TPAHCTIOPTHPOBKE OT 3aIrPA3HEHUA UJIH [TOPYH.

3.2.5. XpaHeHHe CTaHAApTHBIX OOpasLiOB HAHOMATEPHAIOB OCYILECTB-
JIAETCA OTJAENBHO OT OCTAIBHLIX NPUMEHAEMBIX BEIECTB C COOMIOAEHHEM
YCIIOBHH XpaHEHMs, YKA3aHHBIX B nacnopre 6e€30nmacHOCTH, HA MPOTANKECHHH
BCEro CpoKa roAHOCTH 00pasla.

3.2.6. XpaHEHHE U UCMOJIb30BAaHUE CTAHAAPTHBIX OOpa3lloB HAHOMATE-
pHAJIOB OCYIIECTBAACTCSA B COOTBETCTBHH C YTBEPAICHHBIM MPOTOKOJIOM HC-
CJICIOBAHMA.

3.3. TpeboBaHUsA K HCNIONB3YEMOMY 000PY10BAHHIO.

3.3.1. Oprauu3auus, nOpoBOAALIME ONpeEAECJCHHE HAHOMAaTepHUasloB
JOJIXKHBI ObITh OCHALIEHB HEOOXOAUMBIM O000pYyIOBaHHEM, MPOUICAUIHM
METPOJOTHYECKMHA KOHTPOJIb B YCTAHOBJICHHOM NMOPSIKE.

3.3.2. Dkcrtyatauua oOOpyAOBaHHA [IPOBOAUTCA B COOTBETCTBHH C
TEXHUYECKUM [1aCTIOPTOM M HHCTPYKUHMEH MO npumMeHeHuio. Pesynbrarthl
NPOBEACHHUA KaNTHOPOBKH M TEKYLUEIO peMOHTA 000pyaoBaHUs GUKCUPYIOTCH
B CNELHAJIbHOM XYPHaJIe, JOCTYNMHOM B JI0O0e BpeMs COTPYAHMKaM, JKC-
IYaTHPYIOLIKM 000pYyIOBaHHE WK O0ECTICYHBAIOILIMM €ro 00CIy)KHBaHHE.

3.4. I Inannposanue H NpoBeACHHE UCCIIEIOBAHHUH.

3.4.1. Onpene:reHe HAHOMaTEPHAIOB MPOBOAUTCA MO YTBEPKIACHHOMY
[11aHY C BE€ICHUEM MPOTOKOJIa U COCTABJICHHEM OTYETA, B KOTOPbIN 3aHOCATCA
BCE pe3yabTaThl HCCICIOBAHUH.

3.4.2. Pesynprarsl onpeacicHNss HAHOMATEPHANOB 3aHOCATCH B IIPOTO-
KO, B KOTOPOM OTpa)Ke€HbI LieJIM paboThl ¥ METO/Ibl, HCNOJIb3YyEMBbIE /1A J0C-
THKEHHSA 3TUX ueaeH. [lporokon uccneaosanus yTBepkaaeTcsi pyKoBOIAUTE-
JIeM OpraHu3alHH, NPOBOAAILECH HCCIICAOBAHHS, H BKIIIOYAET: LUCIb K 334a4H
UCCJICA0BAHUA, HMEIOLHECH CBEIeHUA 00 ompenenseMOM HaHOMAaTepHale
(pU3HYECKHE, XHMHUECKHUE, OUOJIOrHIECKHE, TOKCMKOJIOTHYeCKHE CBOHCTBA),
HCIONB3yEMbIE CTaHAAPTHRIE 00pa3lUbl, CXeMY HccilefoBaHHA U €€ 000CHOBa-
Hue, MeToabl oTOopa npod NpUPOAHBIX OOBEKTOB, MeTOABLI HCCIIEIOBaHHA,
pe3yabTaThl HMCCICA0BAHUM, METPOJIOTHYECKYI0 XapaKTEPHCTHKY aHasM3a,
CTaTHCTHYECKYH 00paboTKy pe3ysIbTaTOB UCCNe0OBAHHA, 3aKJIKOYEHHE.

BHOCHMBIE B IPOTOKOJT HCCIEXOBAHUA U3MEHEHHSA, a TAKXKE OTKIOHEHUA
OT NPOTOKONa (HEe3alIaHUPOBAHHBIE COOBITHA, HenpeaBHACHHbIE O00CTOA-
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TEJALCTBA H T. J.) 3aNHCBHIBAIOTCA H MOAIHCHIBAIOTCH UCHOJHUTENIEM, JaTUPY-
I0TCA B TIPHIOXKEHHH ¢ YKa3aHHEM NMPHYHH H YTBEPXKIAIOTCA PYKOBOANTEIEM
HCCIIEJOBAHMA.

3.5. TpeboBaHug Kk 0POpMIIEHHIO OTYETA.

3.5.1. Ilo oxoH4YaHUM NPOBEAECHHBIX OMNPEACICHUHA OQOPMIIAETCH OTYET,
B KOTOPOM IIPEACTABIAIOTCA: HA3BAHHE, alpecC OpraHu3alHH; JaThl HAYAIA U
3aBEPIICHHUS UCCIICIOBAHMM; LeNb M 3a/1auyld HCCIIEN0BAaHUs; XapaKTepHCTHKA
ONpENE/AEMOr0 HaHOMaTepuasa; MepeYeHb HCCIeNOBaHHBIX o0pa3sion H
NMPUMECHAEMBIX CTAHAAPTOB, CXE€Ma MPOBEACHUs HMCCICAOBAHHA; OMHCAHHE
METOJOB CTATHCTHYECKOH 0OpabOTKH pe3ynbTaToB; Pe3yJbTAThl MCCIIEZOBA-
HHMS, IPEACTABJICHHBIE B BUAEC 00001aommx tadiinil, pHCYHKOB C COOTBETCT-
BYIOHICH CTATUCTHYECKON 00pabOTKON H KOMMEHTAPHEB K HHUM; 3aK/TIOYEHHE.

3.5.2. Or4er o pesyjbTaTax NPOBEASHHOIO UCCICAOBAHHUA COCTABIIAETCA
OTBETCTBCHHBIM HCIIOJHHUTEIEM, YTBEPXKIACTCI PYKOBOJAMUTENEM OpraHH3a-
MU U CKPEIUIAETCA MEYAThIO0 OpraHHU3aLMH.

3.6. Cucrema obecrneveHus KauecTBa HCCIEJOBAHMH.

3.6.1. Koutpoae 3a Ka4eCTBOM [IPOBCACHHA HCCAECAOBAHUN BKIIOYAET B
ce0d opopMJIEHHE NMEpedHA HCCICROBAHMH, NPOBOJAMMBIX B OPraHH3alHH, C
yKa3aHHEM IJ KOKAOTO HCCIIC0OBAHMSA PYKOBOAMTENISA H 3aKa3yHKa, HA3Ba-
HMA OnpeAcNAeMOro HaHoOMaTepHaia, JAaThl HAayajJa W COCTOSHHA KaXIO0ro
UCCIIENOBAHUA HA TEKYIIIHH MOMEHT BPEMEHH, OLICHKY MPOTOKOJIOB U METO-
JIOB HCCJICI0BAaHHA HA COOTBETCTBHE NpaBWiaM NaboOpaTOPHOH NPaKTHKH,
MOHHTOPHHI TEKYLUMX HCCAEAOBAHHUMA, OTYET O MPOBEIAECHHBIX NPOBEPKaX H
PEKOMCHAIMH 110 YCTPAHCHHIO HEIOCTATKOB.

3.6.2. Ing OCyLIECTBICHUS KOHTPOJIS KAYeCTBA PYKOBOACTBO OpraHH3a-
UMH Ha3HayacT, B COOTBETCTBHH ¢ NpaBWIAMH HaJIekKaueH taboparopHoil
NPaKTHKH, OTBETCTBEHHBIX JIML 32 MOHHTOPHHI HMCC/ICAOBAHMA M3 YHCIA CO-
TPYAHHKOB, HE YHaCTBYIOLIHX B HCCI€AOBAHHH.

3.7. CrangapTHble ONepallMOHHBIE [TPOLELYPBI.

3.7.1. CrannapTHble ONEpalHOHHBIE MpOUEAYpHl pa3padaTeiBalOTC Ha
BCE NMPOM3BOJCTBEHHBIE OllEpALIHM, BIJIIOYAA: MOCTYILIEHHE, HACHTU(DHKALIHIO,
MapKHPOBKY, 0TOOp 0bpa3tioB, 06paboTky npod, Hcnosb30BaHHE W XpAHEHHE
HCClleayeMbIX NPo0, XpaHEeHHE U aTTECTALMIO CTaHAapTOB; 00CITyKHMBaHHE H
KaTHOPOBKY M3MEPHTENBHBIX NPUHOOPOB ¥ 000PY10BAHUA;, MPUTOTORICHHE Pe-
AKTHBOB, BEICHHUEC 3aMHUCEH, OTYETOB H UX XpaHECHHE; OOCIYXHUBAHHE MOME-
HIcHUuH; 00e3BpeKHBaHHE WIM YTHIIM3aLUMs HAHOMATEPHAIOB H COAECPIXKAIINX
X 00pa3uoB (€C/IM 3TO HEOOXOAUMO); OCYILIECTBICHUE MPOrpaMMEI 110 00ec-
MEYCHUIO Ka4yecTBa.

3.7.2. CobnrojicHHE CTaHAGPTHBIX ONEPALHOHHLIX MPOLERAYP OCYILECTB-
NAETCA B LENAX 00€CneYeHHs KauyeCTBa, NOCTOBEPHOCTH M BOCIIPOH3BOIMMO-
CTH pe3yNbTaTOB HCCICAOBAHNA.
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3.7.3. OTKJIOHEHHS OT CTAHJAPTHBIX ONEPALMOHHBIX MMPOLEAYP AOMKHbI
OBITE JOKYMEHTAIBHO OOPMIIEHBI U YTBEPIKAEHBI PYKOBOJUTENEM HCCAENO-
BaHMAL.

3.7.4. OpraHu3alusa, NpoBoAsAllas HACTOSIIME HCCIIEOBAHHMA, NOJMXKHA
UMETh YTBEPXKACHHBIH MOPAAOK MPHEMA U yYeTa NOCTYIUIEHHA aHATH3HpYe-
MBIX Npo0 U CTAHAAPTOB HAHOMATEPHAIOB; IPOBOAMTH YUET aHATH3UPYEMBIX
[pod U CTaHAApTOB HAHOMATEPHAIOB MPH MOCTYIUVIEHUH, pacXOA0BaHHH, BO3-
BpaTe 3aKa3zuuKy WJIH WX YTHAH3ALHH, NPHHUMATE MEpPhl MO 00€CNECYEHHIO
HACHTH(OHKAUHU UCClefyeMbIX 00pa3LoB (Ha3BaHUe, XMMHYECKad (popMyJia-
[PY HAMTAYHUHU) 1 UX CTAOUABLHOCTH Ha ITPOTIKEHHMHU BCErO UCCIEa0BaHHA. [l
00pa3il0B HAHOMATEPHATIOB HA ITHUKETKE IONMOJHMTEIIBHO AOJDKHBI YKa3bl-
BATHCA CTENEHb JUCTIIEPCHOCTH, pa3mep, GopMa YacTHil, MPH HEOOXOAUMOCTH
— yAenbHas I01aak NOBEPXHOCTH U KPUCTALUIMYECKaA CTPYKTYpa.

3.8. Mepbl KOHOHACHIIHATBHOCTH.

3.8.1. CoTpyAHMKH, MPUHUMAIOIIHKE YYACTHE B MPOBEACHHH HCCIIENOBA-
HHi, 00s3aHBl CO0M0AaTh KOH(HAEHIMAILHOCTh B OTHOLLIEHRH JIO0OBIX JaH-
HBIX, MOJIYYEHHbIX B XO/I€¢ HCCJICAOBAHUSA, B COOTBETCTBHH C 3aKOHOIATE/ILCT-
BoM Poccuickod Deaepanuu.

3.8.2. Opranu3zauns, NnpoBOASLIAS UCCIIEOBAHUSA, JOJDKHA 00ECIIEYHUTE
KOHPUACHUHUAJIBHOCTL Pe3yIbTaTOB HCCIICJOBAHHH B PaMKax IPHUHATHIX €IO
00A34TEIBCTB U B COOTBETCTBHH C 3aKOHORATEIbCTBOM Poccuiickoi deaepanum.

1V. IlepedyeHb # KpaTKas XapaKTEePHCTHKA
NPHOPHTECTHLIX BUA0B HAHOMATEPHAJIOB

Hcexonst U3 CUTYALIMM ¢ OPOH3BOACTBOM U UCNOJIL30BAHUEM HAHOYACTHII
M HAHOMATEPHANOB, d TAKXKE MMEIOLINXCA CBEACHUH O (PAKTOpaAx pHCKa, CBs-
3aHHbLIX C HAHOYACTHULIAMM, NMPHU BLIOOPE NMPHOPHUTETHBIX BHAOB HAHOMAaTEpHa-
NIOB [0 COAEPKAHUIO B NPUPOAHBIX OUOJOrHYECKUX U aDHOTHYECKHUX O0BEK-

TaX W MHIEBbIX MPOAYKTAX CJACAYET PYKOBOIACTBOBATHCH CICAYHOILHUMHU

[IPHHLHATIAMH:
e B Halope AaHAIU3MPYEMBIX HAHOYACTUI]l NOJXKHBI TPHCYTCTBOBATH

[MPEACTABUTENH OCHOBHEIX I'DYHIII;
® AHANHU3MPYEMBIE HAHOYACTHLBLI TPOU3BOASTCS WM B Onnxaiilliee Bpe-
M OyayT NpOU3BOAUTHCS B OOJBIIMX 00BbEMAX;
® HAHOYACTHIIBI MOT'YT OKa3bIBaTh BO3ACHCTBHC HA OPraHU3M;
® HAHOYACTHIBI JOJIXKHBI ObITH «CTAHAAPTHBIMKY, T. €. XOPOILHO OXapak-
TEPU30BaHHLIMUA H OJHOPOHEIMH 110 pa3Mepy, COCTaBY U hopme.
CranaapTHeie 00pa3npl HAHOMATEPHAJNIOB KJIACCHOHIMPYIOTCS B COOT-
BETCTBHH ¢ UX XMMHUYECKHM COCTABOM. 3a OCHOBY NPHHATA KJIACCHHKALIHA,
HCIIOJIb3yEMasd B MEXIYHApOAHOM peecTpe HAHOYACTHIl M HAHOMATEPHAIOB:

e MeTa/IMYEeCKHE HaHoYyacTHLR (Au, Ag, Pt, Pd, Ru, Ni, Cu u apyrue),
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® HAHOYACTHIE OKCHIOB METALI0B M HemeTawioB (S10,, AlLO; Ti10,,
Sn0O,, ZnO, Mo, V,0s, PbO, Fe,03, NiO u apyrue);

e nnoaynpoBoaHukoBbie HaHodacTHlbl (CdS, CdSe, PbS, PbTe, GaN,
GaAs, InN u apyrue);

® yraepoHbie HaHodacTHIkI (GynnepeHn Cqg, yranepoasbie HAHOTPYOKH
H HEKOTOPLIE ApYIrnue);

® HAHOYACTUHEI OPraHUYMECKH MONU(PHUMPOBAHHBIX CHOKUCTHIX CHIIHKA-
TOB H @TFOMOCHIMKATOB (HAHOT/IMHBL PA3/IHMHOTO COCTaBa);

® HAHOYACTHLIBI U3 OPraHHYECKHX Pa3BETBJICHHBIX MOJMMEPOB (JICH-
PHMEPHI Pa3INYHOI'O COCTABA).

Jlanee npuBeAeHB! KpaTKHE XApPaKTePHCTHKHU HEKOTOPBIX BHAOB NpoO-
MBIIIIJIEHHO BBIITYCKAEMbIX HAHOMATEPHANOB, AJ18 KOTOPLIX XapakT¢pPHBLI HaH-
bonpiune 0OBEMBI NMPOU3BOACTBA M, CJACAOBATE/ILHO, HAHOO/bILIAS BEPOAT-
HOCTb BBIABJIEHHS B COCTaBe OOBEKTOB NPUPOJHOHN CpelIbl.

4.1, PynnepeHsi — HaHOYACTHUBI, OOpa3oBaHHbIE ONpPEAC/IEHHBIM
(00b1yHO 60 unn 70) YHCIOM aTOMOB YIIepoja, OpraHU30BaHHbLIX B ceprue-
Ckud Kapkac. Qy/uiepeHsl MOXKHO PACCMATPUBATh KaK OTACJABHYIO a/IOTPO-
IHYECKYI0 QOpMYy YIiIepoaa, HE TOXKIACCTBEHHYIO ABYM paHEe H3BECTHHIM -
anMaly K rpaguty. @opma BeiNnycka QyIepeHOB: NOPOIIKH HIM PACTBOPHI B
OPraHHYe€CKUX pPacTBOPHUTEIINX, & TAKKE HAHOIUICHKH (TOMMHHON 10 20 HM).
B a1y rpynmny BXomAT B XMMHYECKH MOAHPUUHMPOBAHHBIE QY/UIEPEHRI: THI-
POKCHIHPOBAHHbIC, TAJIOTeHNPOBAaHHbIE, CBA3aHHbIE C AMHMHOKHCJIOTAMH M
MeTannaMi. HemoauduumpoBannbsie QynnepeHnl [MpakTHYECKH HEPaACTBOPH-
MbI B BOJIE M NOJAPHBIX PAacTBOPHTE/IAX, 4 TAKXKE B AIN(PATHYECKHX YIIIEBO-
A0pOJax Y XHpax; YMEPEHHO paCTBOPUMBI B apOMATHYECKHX YTJIEBOAOPOaaX
(Tomyon, Keuio, xjopbeHszom). BoaMoxHo noxyueHre KoJioMaHbIX (MHLIET-
JISAPHBIX) BOAHBIX PACTBOPOB (QYJIEPEHOB B KOMIJIEKCE ¢ HEKOTOPBIMH [10-
BEPXHOCTHO-AKTHBHBIMHA BEILIECCTBAMH M IOJIMMepaMH. MHOrMe XHMMHUYECKH
MOIH(MHLIHPOBAHHBIE QYLICPEHBI XOPOIIO PacTBOPHMMB!I B Boje. MICTHHHEIE
(MOJIEKYIIpHBIE) pacTBOPLl QYJICPEHOB OKpalI€Hbl (MMEIT KpacCHBIM WM
(HONETOBBIH UBET), HMEIOT XapaKTEPHCTUYECKHH MaKCHMYMOM TMOTJIOMICHUSA
B OIIDKHEM YABTpaQHONETE MPH AIdHE BONHBI 324—340 nm.

KoHTamMunauua npupoaHbeix OHOJOrHYEeCKHX H aOHOTHUYECKHX O0BLEKTOB
PyanepeHaMH BO3MOXHA B XOI€ HMX I[IPOU3BOACTBA, INEpPEBO3KH (ynnepeH-
COAEPXALICH NMPOAYKIMH H YTHIH3AUMHU €€ OTXO010B.

4.2. YriepoaHbie HAHOTPYOKH 110 CTPYKType OIH3IKH K QyJuiepeHam, Ho
NpeACTaBAAIOT COOOH HE ChepHUEeCKHE, a THHEHHEIE (TTPOTAKEHHbIE) KapKac-
Hbi€ KOHCTPYKLHH, CIOKEHHbIE aTOMaMH yriaepoaa. Paznuyaror OAHOCIOH-
Hble (OQHOCTEHHBIC) H MHOrOCJIONHBIE (MHOTOCTCHHBIE) HaHOTPYOkHU. Ilo-
CJICAHHUE MPEACTABIAIOT N3 Ce0S KOHCTPYKIHUH H3 KOAKCHANBHO BIIOXKECHHBIX

O/IHA B JAPYIYIO OAHOCIHOHHBIX HAHOTPYOOK pasHoro anamerpa. [dpyrum no-
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KasareyjieM CTPYKTYpbl HAHOTPYOOK ABJAECTCH CIHPAIbHOCTh, TO €CTh BEJIH-
YHHA aTOMApHOro C/ABHIa, NOCTHIaeMOTo MpPH 3aMBIKAHMH IUIOCKOro CJIo4,
00pa30BaHHOTO aTOMaMH yrjiepoaa, B TpyOky. B npOMBIILINIEHHBIX YCIOBHAX
NPOU3BOAATCA HAHOTPYOKHM pasnuuHoro auaMmerpa (ot 1 no 90 HM) ¥ pa3nny-
HOH CTENMEHH OYHUCTKH B BHAC MOPOLIKOB, CYCII€H3HMIl B OpraHHYeCKHX pac-
TBOPHUTE/ISIX, B OTAENBHLIX CITydyasX B BHIE rened wid niaeHok. HanortpyOkwu,
KaK U QyJLIepeHs, NPaKTHYECKH HEPACTBOPHUMBI B BOJE H NOJAPHBIX pacTBO-
PHUTEIAX, ONHAKO OHH 001analoT AUNOPHIBHOCTHLIO U COCOOHBI HaKaIUIU-
BaTbCs B opraHusme. llo ycnoBusiM CBOEro nojaydeHus OQHOCTEHHEIE yrile-
poHble TPYOKHM NPAKTHYECKH BCETAA COLEPKAT MPUMECH METAUTHYECKHX
KaTaau3aTopoB (Kak [paBuiio, nepexoaHsix meraioB VIII rpynne! wian Mean).

4.3, HaHOo4acTHLIBI METAJLIMYECKOIO cepedpa uMeroT GopMy, OIIU3KYIO K
cepuyeckor, H pa3Mep, B 3aBUCUMOCTH OT YCJIOBHH IIOJNYYEHHS, OT 5 [0
80 HM. PasnuuHeie npenapatbl HAHOCEpEOpa UMEIOT PA3HYIO CTEINEHE TETEPO-
NreHHOCTH MO pa3Mepam dactuul. [lpenaparsl HaHOYAcTHL] cepeOpa HecTa-
OMJILHBI U NIPOABJIAIOT BRIPAXKEHHYIO CKJIOHHOCTD K arperauuu ¢ oopa3zoBaHH-
€M KOMIUIEKCOB 3HAYHUTENbHO OOJbLIEro, YeM MCXOAHBIE YAacTHLbI, pa3Mepa.
CtabuiibHBIE AMCIIEPCHM HAHOYACTHIL cepedpa B BOJAC HAM B OPraHHYCCKHMX
pacTBopuTessix (rekcaH, 6€H30)1 U T. A.) MOTYT ObITh NOJTY4Y€Hbl B IPUCYTCT-
BUM AHHOHAKTHBHBIX TIOBEPXHOCTHO-AKTHUBHBIX BEUIECTB WM TOJIHMEPOB,
HalpuMep, NOJUBUHUINHPPOAHAOHA. OHHU NPeACTaBIAIOT COOOH XHUAKOCTH,
OKpaUICHHBIE (B 3aBUCHMOCTH OT KOHUEHTPALIMH HAHOYACTHI) B XKENTHIA WIN
KOPHYHEBBIN L[BET.

4.4. HaHoyacTHUB! OHOKCHJAa THTaHa BBIMYCKAKOTCH B ABYX OCHOBHBIX
BUJIAX, PA3/IHYAOIIHXCA 10 CBOECH KPHCTALIHYECKOW CTPYKTYpE: aHarasa —
Npe/CTaBieHa HaHOYacTHUaMMU QopMel, OIU3KOH K chEepHUECKOH, U pa3Me-
poM B AManasoHe 5—15 HM; pyTun — peaCcTaBjIcH HAHOYACTHUAMH B popme
NnajioueK WK cTepkHen auaMmerpom okono 10 n anuHoi ao 40 nM. O0e u3o-
(GOpMb! HAHOPA3MEPHOro AMOKCHAA THUTAHA B YMCTOM BHAE MPEACTAB/AIOT
coOOU nérxue Oenbie MOPOIIKH, KOTOPbIe HHTEHCHBHO 3J1eKTpU3yHTCa. OHH
HE pacTBOPHMbLI B BOJE, HO JIEFKO JMCIIEPTHPYIOTCA B BOAE ¢ 00pa3oBaHHEM
KUAKOCTEH MOJIOYHO-0EJIOro 1IBETa, KOTOPHIC 3aTeM MEQJIEHHO (HA MPOTAXKE-
HUM YacOB) CeIUMEHTHPYIOT. B cpelie OMOIOrHYECKHUX KHUIKOCTEH Pa3IHYHO-
ro coOCraBa HAHOYACTHLBI AHOKCHAA THTAHA arperupyrr ¢ odOpaszoBaHHEM
KOMIUTEKCOB CYOMHKPOHHOIO pa3mepa.

4.5. HaHo4yacTHUBI AHOKCHAA KPEMHHA NpeACTaBICHb! ABYMA MOJH(DH-
KauHUaMH: aMOphHOH (KpeMHe3eM) ¥ KpucTaluindeckoit (kBapll). Popma 4ac-
TUL O/1M3Ka K cheprdecKoii, pa3Mep, B 3aBUCUMOCTH OT YCJIOBHH MOTyYEHHs,
BapeupyeT OT 5 a0 80 UM, BrHemiHMHA BH HaHOMAaTEpHasia — JIETKHE TOPOLIKH
6enoro usera. HaHowacTHupl aMop@dHOro KpemMHeseMa 001a1aloT pa3anyHOM
CTENEHLIO TOPHCTOCTH, ITOITOMY JAAHHBIC OLEHKHM HUX VYAENBHOH ILIOINAIH

10
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NOBEPXHOCTH Ha OCHOBAHHH T'€OMETPHH 4aCTHLL MU IO METOAY HM3O0TEpM aa-
cOpOLIMM HHEPTHLIX TA30B MOIYT CHIBHO pacXxoaMThesa. B cpeae OHonoruue-
CKMX XXHIKOCTEH Pa3/IMuHOTO COCTaBa HAHOYACTULIBI AMOKCHIA KPEMHHA, TAK
KE, KaK 1 JUOKCHUA TUTAHA, arperupyroT ¢ oOpa3oBaHHEM KOMILIEKCOB CyO-
MHUKPOHHOTO pa3Mepa.

4.6. HaHo4yacTHIBI OKCHAA aNlOMHHUSA HUMEIT CPepHYecKyro GopMy U
pasMep B AMalla3oHe, Kak npasusio, 30-—60 M. B popMme HAHONOPOUIKOB OHH
CTaOMIbHbI, B BOJE H OMOJIOrHYECKHX XHAKOCTAX NMPOABIAIOT CKJIOHHOCTH K
arperauuu. Ilo csoeMy arperaTHOMy COCTOAHHIO NMPEACTABAAIOT C000# JIET-
KHe MOpOLIKH Oenoro upera, HEPaCTBOPUMBIE B BOAE W OPraHHYECKHX pac-
TBOPUTEJIAX, HO paCTBOpHMBIE B pa30aBiIECHHBIX KMCIIOTAX U LIE/I0YaX.

4.7. Hano4acTHibl OKCHAA LHHKA UMEHOT QopMy OJIM3KYIO K cepUye-
ckoi U pasmep B auanaszoHe 10—100 aM. Oun npeactasisior coboit nérkui
MOPoIOK 6€1010 L{BETA, HE PACTBOPHUMBIH B BOAE H OPraHUYECKHX PacTBOPH-
TENAX, HO JIEIKO PACTBOPHUMBIH B pa30aB/ICHHBIX KHCIOTAX H Uleao4ax.

V. MeToabl BU3yaNH3anUuH HAHOMATEPHKHAJIOB B COCTABE
NPUPOAHBIX OHONOFHYECKHX H A0HOTHYECKHX 00BbEKTOB

5.1. nekmponuan MuKpockonun

JIns nOATBEPXKIAEHNUS TIPUCYTCTBUA B Ouonpodbax onpeaenieMuiXx HaHO-
MaTepHalOB B GOpME HAHOYACTHL, ONPENCICHHA UX pa3Mepa, GOpMBI H No-
KaIM3aUMd UCNOJIB3YETCA JJIEKTPOHHAs MHUKPOCKOIHA. Jins HaHO4acTHlI,
MAKCUMAJILHBIN pa3Mep KOTOpbIX MeHee 5 HM, uxX (hopMa He OINHUCBIBACTCH.
[IpyBeACHHBIA METOL ONpEACNCHHA HAHOYACTHIN NpCAHA3HaYeH ANA Onpeje-
NTICHUA YaCTHLl METAJUIOB H OKCHAOB METAIIIOB.

3. 1. 1. Hpunyun memooa

B ocHOBe MeTOAa NPOCBEYHUBAKOUIEH DJJIEKTPOHHOH MHMKPOCKONUHM
(IT9M) nexuT ynpyroe paccesHde NMy4yka 3JIEKTPOHOB NMPH B3aHUMOAEHCTBUH
¢ uccneayeMsiM oObektToM. M3o00paxenne GopMupyeTca MOTOKOM paccesH-
HBIX 37CKTPOHOB ¢ dHeprueid 50—200 k3B, npoweammx yepes HaXoAdLHiCS
Ha oaJI0KKe 00pasel, # NpH NOMOLM CHCTEMBI MArHUTHBIX JIHH3 IIpOELNpY-
erca Ha marpuuy [13C-xamepsl.

1A MaeHTHPHUKAILIMKH HAHOYACTHL UCTIONB3YHOTCH AHAIUTHUYECKHE ME-
ToAHKH [1OM — audpakumsa 3,1eKTpOHOB ¢ BbIOPAHHOH 00JaCTH, CIIEKTPOCKO-
MU XapaKTepPUCTUYECKHX MOTEPb 3HEPrUH 31eKTpoHOB (CXI1DD) 4 n3mepe-
HUe H300paXECHHUH B JHUAIMA30HE XAPAKTEPUCTHUYECKHX T1OTEPhL IHEPrHH IEK-
TPOHOB Ha AHATH3IHPYEMOM IJIEMEHTE.

B pexuMme auppakUvH 3N1CKTPOHOB pPe3yJbTaTOM H3MEPEHHH ABIACTCA

IEKTPOHOTPAMMa, COJIcprKalilas OTAelbHbIE pedIeKChl B ClIy4ae MOHOKPH-
CTATIMYECKOro obpa3ua HJIH KOHUSCHTPUYECKHUE KOJIblia B CIIY4ae MOJHKPH-

11
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crajiinyeckoro oopasua. Mnentudukauns aMmoppHBIX HAHOHYACTHI] C MOMO-

LI ZHQPAKUHH 3IEKTPOHOB HEBO3MOXKHa.

Meronuka CXIID2 Moxer ucnons3oBatbcss Ha I1OM, cHaGXEHHBIX
CHCTEMON (PUIBTpalHH INEKTPOHOB 10 JHEPTHH, M TNO3BONAET HACHTH(HLH-
pOBaTh 3JIEMEHTHBIA COCTAB YacTHIl, BIUIOTh A0 €AHHHYHBIX YaCTHL, HAHACH-
HBIX Ha 00Opa3ue B peXMME PErucTpauuyd H300paxeHus. DJeKTPOHbI, MpPO-
IeqIIHE Yyepe3 odpasell, ReNATCs HA [iBa TUMNA: NepBas rpynna — yrnpyro pac-
CEAHHBIE H NpOIUCALIHE CKBO3b OOpa3ell 3JICKTPOHBI, H¢ HCIIBITABUIME KAKHUX-
OO0 3HEPreTHYCCKUX M0TEPS, BTOPas rpyrina — HEYIPYro pacceaHHBIE MICK-
TPOHbI, UCNLITABILKE NMOTEPH 3HEPrUH B PE3YJIbTATE B3aMMOIAECHCTBHA C 00-
pasuoM. B Metoauke CXIT123D aHanm3upyeTCa IHEPTETUYECKHNH CITEKTP HEYII-
PYro paccesHHpIX JJIEKTPOHOB. Pe3ysjIbTaTOM H3IMEPEHUA ABJAETCA I'PaHK,
Ha KOTOPOM BJO0Jb OCH X OTJIOXEHBI 3HAYCHHSA DHEPIHH, MO OCH y — UHTEH-
CHUBHOCTE CHrHaJIa (3aBMCAINAsA OT KOJHYECTBA JJIEKTPOHOB, HMCIBITABUIMX
noTepu dHepruu). IIHKK B cniekTpe NOTEPh JHEPIUH, KOTOPBIE OOBIYHO Ha3bI-
BAIOT KpasiMi MOTNOUICHUA, Pa3IHYalOTCH 11 Pa3HbIX MaTEPHAJIOB M 3aBUCHAT
OT CTPOEHHUS IEKTPOHHBIX 060104eK aTOMOB o0pa3iia.

MareMaTH4YecKH CHEKTp XapaKTEpUCTUUECKHX IMOTeph ¢ BBRIOpaHHOM
TOYKH OMMHCBIBAETCA COOTHOLUEHHEM:

I(a,A) =ce rE 1z d(a, w)
AE - A/2 dw
[(a,A) — MIHTEHCUBHOCTb CHIrHAJa, 3apErMCTPUPOBAHHOIO MPHEMHHKOM
(nanpumep, CCD-xamepo#) 1ipH BRIOpaHHOM auana3one 3Heprui (AE — A/2;
AE + A/2) u yraax paccesHus ot 0 no a;
dN{(a,w)

dw
noTeps dHepruu | 3B, KkoTopbie 3a | ¢ paccenBaroTcs Ha yrisl ot 0 10 . Be-

nuurHa AE 3anaet cepeiHHy HHTEpBajia, B KOTOPOM CHUMAETCH CHEKTD;

¢ — KO3(PPHUMEHT YCHIICHUS DIEKTPOHHON CHCTEMBI NpHbopa;

€ — 3apa[ 3JEKTpOoHa.

Ha mukpockonax, OCHaEHHbIX CUCTEMON (PUIBTPALIMH INIEKTPOHOB IO
DHEPrUH, NOMHMO pexXHUMa CHATHA CrnieKkTpoB XITD3 ¢ BuiOpanHon obnacty,
BO3MOXEH TaiKE PEKUM I[POCTPAHCTBEHHO-paspeiiéHHon CXI133, Hau
3JIEMEHTHOE KapTHpoBaHHe. KoHEeYHBIM pe3yIbTaTOM 3KCIEPHMEHTA N0 Kap-
THPOBAHHIO HEKOTOPOIO BLIOPAHHOI'O JJIEMEHTA SBIAETCH AHCKPETHOE H30-
Opa)K€HHE, Ha KOTOPOM HHTEHCHBHOCTBH LBETa KAXKAOH TOYKH MPONOPIIMO-
HaJIbHA KOHLIEHTPALYH 3TOr0 YIEMEHTA.

Kaxabii 31eMEHT UMEET MAaKCUMYM HA CIEKTPE XapaKTEPUCTHUYECKHMX
[NOTEpPh, COOTBETCTBYIOILMH SHEPTrUH HEKOTOPOH 2JIEKTPOHHOH 00010UKH (ITH
3HaYCHHUA TaOyJIMpOBaHB! ¥ OOBIYHO YKa3aHBl B NMPOrpaMMHOM O0ECNICYEHHH,

dw , rae

3TO KOJIMMECTBO JJIEKTPOHOB, NPHXOAAIICECS HA HHTEPBA
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MOCTABAAEMOM C JJIEKTPOHHBIM MHUKPOCKOMOM). JIa Toro, 4rodsl OpOBECTH
3/IEMEHTHOE KapTHPOBAHHE, C BhIOPAHHON aHanu3upyeMoi o01acTu CHHMa-
FOTCA TpH H300paXCHHA: ABa POPMHUPYIOTCA 3NEKTPOHAMH, HMCEIOLUHX 3HEp-
[MH, OTJMYHBIE OT MakCUMyMma norioueHus (AEw; —A/2; AEw, + A/2) #w
(AEw, — A/2; AEw; + A/2), a Tperbe H300paxeHne GOpPMHPYETCA 3IEKTPOHA-
MH, UMEIOLIUMH JHEPIrui0, OIH3KYI0 K MAKCHMyMY MOIJTIOMEHHA (AEwmax —
A/2; AEwmax + A/2). TlepBrie 18a u300pakeHHs UCMONB3YIOTCA U1 TOFO, YTO-
Ob1 cpopMUpOBaTh (DOHOBOE N300paXKEHHUE M BBIYECTh (POH M3 H300pakeHHH,
nojay4yeHHoro B Auana3oHe 3Heprdi (AEwmax — A2, AEwmax T A/2). Takum
o0pa3oM, CYTh 3JIEMEHTHOTO KapTHPOBAHHA 3aKIIHOYACTCA B IOTYYCHHH H30-
OpakeHHH Ha XapaKTePUCTHUYECKUX IHEPTUAX HCKOMOI'O 3JIeMEHTa.

B eanHnyHBIX ciy4dasx GoH MOXKET ObITh NOCTPOCH, UCXOISA U3 €AHHCT-
BeHHOro U3ooOpaxenus (AEw; — A/2; AEw, + A/2), onHako ana Oonbuieit yHH-
BEPCATBHOCTH PEKOMEHAYETCA CTPOMTE (JOH IO ABYM H300paKeHUsM, T. €.
HCIIOJIb30BaTh TPEXOKOHHYIO MeTOAHKY. LlInprHa okHa A 0ObIYHO BHIOHpaET-
ca 10—15 3B.

3.1.2. lIpubopul u obopyooearue

5.1.2.1. Cpeacrea n3mMepeHus.
I IpocBeyHBaKOIMK 3NTIEKTPOHHBIA MUKPOCKOT ¢
KOMNBIOTEPHBIM YIIPABIIEHUEM CO CICAYIOLIMMH
rapaMeTpamH:
® 1MAra3oOH BEJIMYMH YCKOPAIOIIErO HANPAKCHUA
31eKTPOHOB He MeHbuIe 80—100 kB;

® IMana30H YBEIHUYCHHAU B PEXKUME

[125M 10 000—200 000;

® CHCTEMA (PHILTPALIMHU DJIEKTPOHOB [10 SHEPTHU
U napajjiefibHasg AETEKTUPYIOLad CHCTEMA
cnektpoB XIID3 ¢ paspemeHueM o 3JHEPruM

He xyxe 2 9B 1 001acTiO H3MEPEHNA IHEPrun
3JIEKTPOHOB B Auariadone He Mernee (—2 500 3B;
® BO3MOXXHOCTH paldOTHI B PeXUME THQPPAKIIHNY
MapajyieJIbHOro My4YKa 3ICKTPOHOB;

e HaIMYHE T10JICBOH anepTypHOI Anadparmel
AHAMETPOM | MKM HIJIM MEHBLIE;

® IpeebHOE NIPOCTPAHCTREHHOE pa3pelleHne He Xyxe 0,5 HM.

CucteMa QUILTPALMH 3ICKTPOHOB 10 SHEPrUH MOXKET OBITh KaK BHYT-
PHKOJIOHHAS, TaK W IOCTKOJIOHHAsA. PexoMeHAyercs MCIOIb30BaTh MHKPO-
ckonbl ¢ [13C-kaMepol B KayecTBE CHUCTEMBI PETUCTPAlUH H300paeHMH,
T. K. pe3yJbTaThl Cpa3y XKe [0My4arnTca B HHPPOBOM BHIE.
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Jlnig ynoOCTBa Ooneparopa »eaaTeNbHO HalHYHe B COCTaBe MHUKPOCKOIA
TeJIEBU3HOHHOM KaMepEl, TPaHCIHpYIOLIEH H300paxeHue ¢ NIOMHHECLICHTHO-
ro 3KpaHa Ha SKpaH MOHHUTOpA.

He pexe oaHoro pasa B Mecfill WJIM HEMNOCPEACTBEHHO MEPEN H3IMEpE-
HHUAMH TIPOBEPACTCH IMPABUIBHOCTL HACTPOHKHM MMKPOCKOIA, BKJIIOYAs ciie-
RYIOI{HE MAaPaMETPHI: pa3peliaoas CrioCOOHOCTE MUKPOCKONA, KOPPEKLMS
acTurMaTi3aMa, KanmbpoBka Maciutaba n3obpaxkenns Ha [13C-xamepe npu
pasnM4YHEIX KO3Q¢HUIMeHTaX yBeaudYeHHs (B NepByio ouepelb B pabouem
AHana3oHe yBEIHYEHHH). BriOuparoTcda yckopsiollee HanpsKeHHEe H mapa-
METPhi JIMH3 OOBEKTHBA, NIPU KOTOPBIX OYAYT NPOBOAUTHCA H3IMEPCHHA IH-
(pakuK 3JEKTPOHOB, H MPH ITHX NMapaMeTpax onpeaAciaeTcs (MpoBepaeTCs)
3¢ dexTHBHAA JIMHA KaMmepbl (paccTosHHe Mexay obpasuoM ©u 113C-
MaTpuueH). L ApoBEpKH NEpeUUCIICHHBIX [1apaMETPOB HCMOJb3YIOTCH CO-
OTBCTCTBYIOIIME CTAHAAPTHBIC 0Opa3iibl.

Paspewaromias crnocoOHOCTL NPOBEPAETCA MyTEM IOJMYy4YEHHMA H300pa-
XKEHHH OT KPHCTAJ/UIOB, B KOTOPBIX AO/DKHbI ObITH BUIAHBI (pa3perlieHsbl) M10C-
KOCTH KPHCTRNTHYECKOH peuIeTkH. B 3aBMCHMOCTU OT NMpPEAce/ibHOMU paspe-
waromei cnocoOHOCTH MHKPOCKONA B KAaUECTBE CTAHAAPTHBLIX MOTYT ObIThH
HCII0JIb30BAHB! CIEAYIONHE 00pa3libl: KPUCTAJ/IbI acOecTa (MEKITNIOCKOCTHBIE
paccroanua 0,903 u 0,452 uM), KpucTamibl QTaJoUHaHHHA MeaH (MEXKIUIO-
CKOCTHBIE paccTodrusa 1,03 HM), rpaHTHIHPOBAHHBIN yraepoa (MEXILIOCKO-
CcTHbIe paccTosHUug 0,34 HM), OpPHEHTHPOBAHHBIC KPHCTAUIBI 30J0Ta (MEX-
nnockocTHele pacctosiHua 0,204, 0,143 1 0,102 Hm).

Koppexkuua acturMatu3Ma rnpoBepsAETCs ¢ NOMOMHIbIO 0Opa3ua, B KOTO-
POM MPHCYTCTBYHOT HEOJHOPOAHOCTH € YCTKUMHU KpasMH (CTAHAAPTHBIA 00-
paseu — yraepojaHasi MjeHka ¢ AbIpOYKaMH), 110 CHMMETPHYHOCTH (HOJDKHEI
ObITh CHMMETPHYHBI) Nonoc Pperens, GOPMUPYIOIIUXCA HA KpasiX HEOJHO-
pPOAHOCTEN (Ha KpasdX AbIPOYEK B YINEPOJAHOM IJICHKE), MPU (POKYCHPOBKE H
NeQOKYCHPOBKE H300paxKeHUS (BBHIOJIHAECTCA ITYTEM ACHOKYCUPOBKH JIHH3
oOBbEKTHBA).

s kanubpoBky Macutaba M300paXkeHUA HUCIONb3YETCA CTaHAApPTHLIM
oOpazell ¢ peryaspHbIMH HEOJAHOPOAHOCTAMH, PACCTOAHHE MEXKIY KOTOPBIMH
U3BECTHO (HaMpHMeED, PEIUTHKHY IUPPAKI{HOHHBIX PEIUETOK C U3BECTHBIM pac-
CTOSHHEM MEXAY BITPUXAMH).

JUis u3MepeHHA JUIMHBI KaMephl (pacCTOAHUA Mexay oOpasuom u I13C-
MaTpULEeH) MPHMEHAETCA CTaHAPTHBIH MOJHKPUCTAIUIHYECKHH obpasell, 11l KO-
TOPOTO H3BECTHBI MEKIUIOCKOCTHBIC PACCTOSHHA KPUCTALIWUECKOH PEILETKH.

BHeouepeaHas nposepKka HaCTpPOHKH MHKPOCKONA NMPOBOJAUTCA, €CIH B
npouecce U3IMEPEHHN BLIABIAIOTCA apTe(daKThl, KOTOPBIE, IO MREHHIO oflepa-
TOpa, MOTYT OBITh CBA3aHBI C Pa3bLIOCTHPOBKOM MHKpockona. Ecin ouepenHas
WJI4 BHEOYEpEIHAs [IPOBEPKA BhIABHUIIA CYIUECTBEHHYIO Pa3blOCTHPOBKY MHK-
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pOCKOMa Mo OAHOMY MM HECKOJIBKHUM U3 NEPEUHCIIEHHEIX BBILIE MMaPpaMeETPOB,
TO onpeAeNeHHE HAHOYACTHI B 00pa3lax MpoBOIUTHECA HE MOXKET 10 yCTpa-
HEHHUA HEUCIIPABHOCTH.

ONEKTPOHHBIH MHKPOCKOII MOXET NMPUMEHATHCA /I ONPEHACACHUS Ha-
HOoyacTHL B OMonoruyeckux obnekrax (nmpobax), ecid NpH MpOBEPKE MNpa-
BHJIbHOCTH HACTPOMKH MHKPOCKOTIA MOJIy4YeHbl CNEAYIOLUHE PE3YIIbTATEL:

® TECT Ha PaspeliaArINyI0 CIOCOOHOCTE NOATBEPHKIAET, YTO pa3pelieHHE
MHKpOcKomna He xyxke 0,5 HM;

® YAaJ10Ch A00UTECA PPEKTHBHOH KOPPEKUHH aCTHIMAaTH3MA;

e MaclITad H300paKEHHH OTKANTHOPOBAH ¢ TOYHOCTHIO A0 5 Y%;

e U3MepeHa JUIMHa Kamepbl (paccrosHue mexay obpaszuom n I13C-
MATpUIICH) U ONpEAENCHbl YCKOPAIOWEES HANPAXKCHHE M MapaMerphl THH3
00LEKTHRA, NPH KOTOPHIX OYAYT MPOBOJAUTHECA U3MEPECHUA AU(DPAKIUNA K-
TPOHOB B HCCIIEAYEMBIX o6pa3Lax.

5.1.2.2. BcnomorarensHoe 000py10BaHHUE.

["'oMoOrenusarop — anmnapar s H3IMENbYCHHA
)KMBOTHBIX TKAHEH M KJIIETOK U MPEBpalliCHUsA HX

B romoreHar. Iloaxoaur mobo#i roMmoreH1sarop
(pyuHoi [{ayHca, py4uno# [Iorrepa 3nbBetieMa,
3JIEKTPOMEXAHHYECKHHU, YJIBTPa3BYKOBOH ), KOTOPbHIH
MOXeT paboTaTh ¢ HEOOIBIIMMH KOJIHYECTBAMM
(100—300 Mr) roMoreHu3upyeMhIX TKaHEH

Y 1bTpaMHKPOTOM, O0ECIEYHBAIOLIHHA HAPE3KY
Cpe30B M1 JJMEKTPOHHOH MHKPOCKOIIHH TOJIILHHOMH
ot 30 no 300 HM ¢ TouHOCTEIO He Xyxe 10 %
BakyymHas cHcTeMa 1A HanblIEHHS YTJIEPOAHBIX

ILUIEHOK
Bechi 1abopaTopHbIE aHATMTHYECKHE [TOCT 24104—2001

OnexkTpollKad CyLIHIbHBIA 1ab0paTOPHEIH C
MOrpelIHOCTHIO NOAEPKAHHA TEMIIEPATYPBI

+ 2,5 °C B urareppaite ot 50 go 350 °C TY 16-531.639
XOon10AUILHUK OBITOBOH I'OCT 16317—=87
pH-MmeTp ['OCT 2798788
Kon6b! I0CKOAOHHBIE KOHHYEeCKHE Ha 250cM’

¢ HUI 29, Tun KK 250-29/32 I'OCT 25336—82
Kon6s1 MepHble BMecTHMOCTRI0 100, 500, 1 000 c™”

tvn 2-100-2, 2-500-2 I'"OCT 1770—74
Boponku nabopatopHsule ['"OCT 25336—82

D nakoHbl CTEKJIIAHHEBIE 3aBHHYHBAIOHIHECH
N3 TEeMHOTO CTeKJIa (Baiin) o6beMoM 10 cm’
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J.1.3. Peaxmueol u mamepuanvl

5.1.3.1. PeakTuBbil.
XJ0pH/ HATPUA, XY ['OCT 4233—77
Docdar Kanus oIHO3aMelleHHBIN, kBaTHQuKkaumy, x4 [[OCT 4198—735
MPocdar kaus ABy3aMelleHHbIH TPEXBOIHBIM,
KBaIMDHKALHH XY ['OCT 2493—75
JAucTuniMpoBaHHas BoAA I'OCT 6709—79
Yerbipexokuch ocmus (OsO,) pupmbl «Sigma-
Aldrich» (CHIA) uny ananornudas
Cradpt 3THIOBBIA a0COIIOTUPOBAHHBIH (CoAepKaHHE
— 99,8 % no ob6bemy) TY 6-09-5100—83
CnHpT 3TUIOBBIH peKTHPULMPOBAHHBINA, 96 % Crp: 16
I'OCT P 51652—2000
Ypanunanerar pupmel «Sigma-Aldrichy» (CILA)
WIN aHAJIOTHYHbIH
[{urpar cBuHua ¢pupmsl «Sigma-Aldrich» (CILHA)
HJIH AHAJIOTHYHBIN
Hutpar caudua ¢pupMel «Sigma-Aldrich» (CIHA)
WM AHAJIOTUYHBIA
LluTpat Hatpusa dupMmsl «Sigma-Aldrich» (CILHA)
HJIM 3HAJOTHYHbIH
I"'mapoxcua Hatpus (NaOH), xu I'OCT 4328—77
ALIETOH, 4la ['OCT 2603—79
3noH 812 (Epoxy Embedding Medium) ¢upMsl
«Sigma-Aldrich» (C1UA) uan ananoruyHsii
Jloaeunn sHrapHeid arruapua ¢upmsel «Sigma-
Aldnich» (CILA) nin aHatoruei
MeTwHAMKOBRIH auruapua MDA-610 dupmel
«Sigma-Aldrich» (CLIA) u:in aHanoruyHpIi
TpuanMerunaMuaodenos (karainuzarop DMP-30)
dbupmMel «Sigma-Aldrich» (CLHIA) wnn aHamoryuHsI
Honeumacynedhar HaTpHs, X4 TY 6-09-64—75
[TporenHasa K, yaennHad akrusHocTs >30,0 en/mr,
dupmbt «Sigma-Aldrnich» (CILIA) nnn ananorugHas
["myTapoBblii anbaerua TY 6-02-1273—89
HeitrpansHeiit popMannH ['OCT 1625—89
TonynanHoBeIH CHHUH QHpMBI «dSigma-Aldrich»
(CILHA) nian aHanoru4Hblii
Qopmaap (Formvar® solution) ¢pupmer «Sigma-
Aldrich» (CHIA) vy aHajordyHbIH
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Kucaora consnas, HCI, xu
Kucnora cepnas, H,SO,, xu
Kucnora azotHas, HNO;, xy
Jnxnoparan
[Iporeasa «@aaBo3um» pupmel «Novozymes»
(/1aHus) MK aHaIoruyHas
5.1.3.2. Marepuaisl.
CrieqgansHble TEQIOHOBBIE M1ATHI C JIYHKAMH 14
3anuBkH GUpMbl «Ted Pella, Inc.» (CIIA)

MJIH aHAJIOTHYHBIE
Jlo63ux pupmel «Ted Pella, Inc.» (CLIIA)

WM aHAJOTUYHBIH

CrneunanpHbId gepkarens 1js 6/10KOB PUPMBI
«Ted Pella, Inc.» (ClLHHA) unn aHanoruyHbIH
bputsa ¢pupmel «Ted Pella, Inc.» (CUIA)

MJTH AHAJIOTHYHAaA

Hauiku [ letpu

baeHns!, NOKpLITEIE YOPMBAPOBOH NICHKON QPHPMBI

«Ted Pella, Inc.» (CLLIA) uau aHaNOrHYHbIC
byMaxHBI1 puabTp THITAa Whatman

WX AHANOTUYHbIH

Meaubie CETOUKN C NPEABAPUTEALHO HAHECEHHOH
(OpMBapOBOH MUVIEHKOH HIIH C HANbUIEHHBIM
TOHKHMM CJ10eM yraepoaa pupmel « Ted Pella, Inc.»
(CIIA) unu aHAJIOTHYHBIC

OnHOpa30BbIC MIACTUKOBBIE NPOOUPKH

J103aTopbl NUNETOYHEIE C AHANa30HOM 00heMa J03

20—200 mm°, 200—1 000 MM’ ¥ TMCKPETHOCTH
yCTAHOBKH J103 5 MM’ ¢ HAKOHEYHHKAMH
HOXXHHULIBI
[TuHUEeT
Cxanbnens
[Tocyna mepras nabopaTopHas
[focyna nabopatophnas cTexknsHHas
5.1.3.3. [IpuroroBneHue pacTBOpOB.

MP 1.2.2641—10

['OCT 3118—77
['OCT 4204—77
OCT 4461—77
['OCT 1942—86

1'OCT 25336—82

TY 03-11—03

TV 64-2-30—80

TY 64-16-55—90
['OCT 1239—93
['OCT 21241—8&9
['OCT 21240—89
'OCT 1770—74
['OCT 25336—82

5.1.3.3.1. [IpurorosneHue ABYKparHoOro pacteopa ¢ocdopHo-coneroro Oy-
dbepa (0,2 M) 0,04 M KH,PO,, 0,16 M K;HPO,, pH 7,2—7.,4, 1,76 % (w/v) KCI.

JL1a NpUroToOBNEHHS PAacTBOPA Ha JabOpaTOPHBIX BECaX rOTOBAT HAaBEC-
KH 6,2 r KH3P04 X H20, 33,64 T KzHPO4 X 2H30 H 17,4 r KCl 1 BHOCST UX B
MepHYto konGy o6bemom 1 000 cm°, comepixatyio 500 cM® nucTHLIMpOBaH-
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HOW BOJBI. Conu pacTBOPAIOT NPH NEPEMEIIUBAHHH U 00BEM pacTBOpA A0BO-
aar o 1 000 cm’.

5.1.3.3.2. [Ipurotosnenne oqHOKpaTHOro pacteopa ¢pochaTHO-CONEBOIO
Oydepa: 0,02 M KH,;PO,, 0,08 M K%HPOM pH 7,2—7.4, 0,88 % (w/v) KCl.

JUia npurorosienns 100 cm JOIHOKpATHOro  pacTeopa docdarHoO-
conesoro Oydepa (0,1 M) k 50 cM’ naBykpaTHOoro pacteopa (ocdaTHo-
conesoro o0ygepa aodasnsarot 50 cM’ IUCTHILTMPOBAHHONM BOIBI.

5.1.3.3.3. Ilpurorosnenne pacreopa ruapokcHaa Hatpus, 10 M, pH 14,

s IPUTOTOB/ICHHS 100 c™ 10 M pacTBOpa TMAPOKCHAA HATPUA B
CTEKIAHHDBIH CTaKaH, coaepxawuii 50 cM° AHCTHIIHPOBAHHON BOABI, BHOCAT
40 r ruApOKCHAA HATPHA. | MIPOKCHI HATPHUS pPacTBOPAIOT IIPH nepeMeLlinBa:
uun. [Tocne ero noaHoro pacresopeHus oObEM pacTBopa AOBOAAT a0 100 cm’
NUCTHLJIMPOBAHHOH BOJIOH.

5.1.3.3.4. IIpurotoBsneHue pacTBOpa rHAPOKCHAA HATPHA, I M, pH 14.

Ilml npurotoBnenus 100 cm® 1| M pacTBopa ruApoKcHAAa HaTpHA K
10 cm’ 10 M pactBopa ruapokcuaa Hartpusa nobasnsart 90 CM® TMCTHILIHPO-
BaHHOMH BO/IBI.

5.1.3.3.5. llpuroroBaenne pacreopa aid Gukcaumu: 2,5 % (v/v) roytapo-
BBII anbaerui, 2 % (v/v) dopmanun, Ha docdarHo-conesom 6ydepe, pH 6,9.

Jins npurotosiechus 100 cm’ pacTBopa B MEPHYIO K06y BHOCAT 50 cM
UBYXKDATHOTO  pacTBOpa docaTHo-coneBoro Oydepa (no n. 5.1.3.3.1),
10 cM KOMMEPECKOro npenapara riayTapoBOro ajibAeruia (25 % BOAHBIH
pacTBOp) M 5 cM’ KOMMepueckoro npenapara Gopmanuna (40 % BoAHEI pac-
TBop). Ha pli-metpe mosoasar pH 6ydepa no 6,9 nobasaennem 1 M HCI n
jJanee J0BOAAT 00BEM pacTBopa 10 100 CM’ THCTHAIMPOBAHHOMH BOAOH.

5.1.3.3.6. [Ipurorosncuuc 2 %-ro (w/v) BOAHOIO PacTBOpPa YETHIPEX-
OKHCH OCMMA.

18 NpUTOTOBIIEHUS 100 cM’ pacTBopa 2 r OsOQ, BHOCAT B MEPHYIO KOJI-
6y, cogepatly1o 70—80 cM’ THCTHITHPOBAHHOHN BOJIBI. [lepeMewnBaror 10
noadoro pacresopeHus OsQ,, 3atemM o00bEM pacTBopa nosoaat ao 100 cM’
AMCTHUIIIIMPOBAHHOH BOJOM.

5.1.3.3.7. IlpurotoBnedure | %-ro (w/v) 4eThIpEXOKHCH OCMHA Ha ¢oc-
¢barHo-coneBoM Oydepe.

FOTOMT HEMOCPEACTBEHHO TEpe] chonbsoBaHHeM' s npurorosne-
Hus 100 cM” pactBopa B Mephyto kon6y BHOCAT 50 cM’ 2 %-ro BOAHOTO pac-
tBopa OsO4 (no n.5.1.3.3.6) u 50 cM’ aBykpaThoro pactsopa (ocgaTHO-
conesoro oydepa (no n. 5.1.3.3.1).

5.1.3.3.8. Ilpurorosiexue SO0 %-ro pacTBOpa ITHIIOBOTO CIHPTA.

B MEPHY10 k0j10y 0bbeMoM 1 000 cM’, comepxalyto 479 cM’ AHCTHI-
JAMPOBAHHO# BOJBI, BHOCAT 521 cM” 96 %-ro 3THI0BOrO CMHPTA.

5.1.3.3.9. IIpurotoBnenue 60 %-ro pacTBopa 3TUIOBOrO CIHPTA.

3
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B MepHy10 KOOy oﬁhemom 1 000 M, comepxaiuyio 375 M IMCTILUIK-
POBaHHO# BOMIbI, BHOCAT 625 M’ 96 %-ro 3THIOBOTO CIIUPTA.

5.1.3.3.10. Ilpurorosnenue 70 %-ro pacreopa 3THJIOBOrO CTIMPTa.

B MEPHYO konby o6bemom 1 000 cm’, conepxauryio 271 cM® mHCTHI-
TMPOBAHHOM BOABI, BHOCAT 729 cM> 96 %-ro 3TWIOBOTO CIIUPTA.

5.1.3.3.11. I1purorosnerue 80 %-ro pacTeopa STUIOBOTO CHPTa.

B MmepHyro xoaby obremom 1 000 cM°, cozepxcamyto 167 cM® AHCTHA-
IMPOBAHHON BOJbI, BHOCAT 833 M’ 96%-r0 3THIOBOTO CHHPTA.

5.1.3.3.12. [IpuroToBieHHe 0 3 %-ro pacTBOpa hopMBapa B JHXJIOPITAHE.

Jins mpurotosiekus 10 cm’ pacTeopa 30 Mr ¢opmBapa NOMELLAOT B
MEpHYIO KoJIBy ¢ npuTépToii kphilkoii. Tyna ke BHocAT 10 cM® auxnopaTana
(rpapnauus x4). [loHoe pacTBopeHHE AocTHraerca 3a 3 aHA. PacTBop XpaHAT
B TEMHOTE.

5.1.3.3.13. Ilpurotoraenne 2 %-ro pacteopa ypanwiauerara Ha 70 %-m
3TUIIOBOM CITHPTE.

Jlns npurorosieHus 10 cM’ pactsopa 200 Mr ypaHHIalETaTa pPacTBO-
psitoT B 10 cM” 70 %-To 3TaHoNA.

5.1.3.3.14. [Tpurotosiienye pacTBopa UXTpaTa CBHUHILIA.

,[[nﬂ npurotosnenus 50 cM® pacTBopa LIMTpaTa CBUHIA B MEPHY IO KOJIOY
Ha SO cM° ¢ NpUTEPTOil MpoGko#i BHOCAT 30 CM® AUCTWITHPOBAHHON BOABIL,
1,33 r Hutpara cBuHua (Pb(NO,),;) u 1,76 r uutpata narpua (Na;CgHsO5).
[lomHocTh0 BEeCh HHTPAT CBHHLIA MEPEXOAWT B UHATPAT CBHHLA B TCUCHHC
30 MHH NpH NEPHOAUIECKOM BCTPAXMBAHMH PacTBopa. [lTocne 30-MuHyTHOH
MHKYOaLHH K pacTBopy n00apndior 8 cu 1 N pacTBOpa rHAPOKCHIA HATPHA.
O6béM pacTBOpa AOBOIAT a0 50 cM’ QMCTHILIHpOBAaHHOH BOAOH. PacTBop
TIIATEbHO NepeMeuBaoT,. Benuynia pH roroBoro pacrtsopa JoJukHa ObITh
B nipeaenax 12 x 1. Pactsop MOXHO XpaHUTh A0 6 MecCslIeB.

5.1.3.3.15. llpurorosnenune 0,1 %-ro (w/v) BOAHOro pacrBopa TONYH-
JUHOBOI'O CHHETO.

Hna [PUIOTOB/ICHHS 10 cm’ pacTeopa 10 Mr TONMYHAMHOBOTO CHHETO
pacTBOpAIOT B 10 cM’ TUCTHUTHPOBAHHOH BOABI.

3.1.4. Cmanoapmmuuie 0bpazybi HAHOMaMEPUAROS,
nPUMEHieMble RpU Kaaubpoeke Memooa

B kauectBe 00pa3iioB CpaBHESHHA UCIO/IB3YIOTCA CTAHAAPTHHIC HAHOMA-
TepHasbl, KOTOpbIE npeanonaractca 0OHapyXuUTh B Orornpodax.

OOpaseu CpaBHCHHMA TNOABEPracrTCs aHalu3y METOAAMH IAECKTPOHHOH
MHUKPOCKOIIUH HA TOM XK€ CaMOM NpuUdoOpe, Ha KOTOPOM OCYUIECTBIIACTCH HC-
cienosaHue 00pa3uoB. [lna obpasla cpaBHEHHA METOJAOM MPOCBEYHBAIOLLEH
MEKTPOHHOH MHKPOCKOIHMH JAOKHO ObITh TMOIYYEHO PaCHpeneIcHUe 1o
pa3MepaM M ONMCaHAa (HOpMa HAHOYACTHL. AHAINU3 MPOBOAMTCA W AAHHEIE
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[PEeACTaBIAIOTCA, KaK onucado B 1Lm. 5.1.5—5.1.8 HacTrogmux Meroauye-
CKMX PEKOMEH/IAIUH.

JU1s HAHOYACTHIL, B COCTaB KOTOPHIX BXOAAT JIETKHE IJIEMEHThI, JOJAKHBI
ObITE NOMy4eHbl CNEKTpr XI1D3. Cnekrpol XII93 cneayer CHUMATh Kak ¢
ONHHOYHBIX YaCTHIl, TaK W ¢ rpynn HaHouyactul. Ecau B obpa3ue uMmeer Me-
CTO LIMPOKOE pacnpelesieHue MacTull o pasmepaMm, To crekrpsl X119 pe-
TUCTPUPYIOTCH OT HAHOYACTHIL pa3HOro pasMepa. Craeayer yYHMTHIBATDH, YTO
crnextpsl XIID3 3aBucaT ot TonmuwpHe 06aacTH ob6pasna, ¢ KOTOpOH CHHMA-
€TCS CUTHaJl, M pa3pellieHHe ABYX MUKOB B CIIEKTPE MOXKET OBITh XYyXE B CIIy-
Yyae CHATHA CNEKTPA C IPYIIHI YaCTHL, 110 CPABHEHHIO C OTICJIBHBIMH HaHO-
yacTHUAMH. K CHEKTPY AOMKHBI IIPUKIAABIBATECA I1apaMeETpPbl, C KOTOPbLIMH
OH OBIT CHAT — YroJ1 OCBEIEHHOCTH oOpa3lia, BpeMsa HAKOILJICHUS CUrHala U
KOJIH4ECTBO LIUKJIOB 3alIMCH CHrHAJIA.

JUiga HAHOYACTHI, B COCTAB KOTOPBIX BXOIAT THXKEIBIC 3JIEMEHTHI,
JOJIKHA OBITH NONMYYE€HA ITAJIOHHAA KapTHHA IMPpaKUHH IJCKTPOHOB B (HOp-
M€ KOHIICHTPHUYECKHUX OKpYXHOCTEW. K TakOH 3TajIOHHOH KApTHHE JOJDKHBI
MPUIAraTbCA MApPaMETPhl, NPKH KOTOPBIX OHA OblIa CHATA, 8 UMEHHO YCKO-
paIoIlEe HAlpsxXKeHHE, G PeKTHBHOE PACCTOSHHE N0 3KpaHa, pasMep arep-

TYPHOM AHa(parMmel.
5.1.5. Ombop npo6 u memoov noocomosxu obpasyos

5.1.5.1. Ot6op npob.

Otbop npod ocywmecTBnsgeTcss B COOTBETCTBHH € JECHCTBYIOIMMH HOP-
MaTHBHbLIMH JOKYMEHTAMH Ha OTAE/IbHBIE BUIABI TIPOAYKLIUH.

5.1.5.2. Metoasl otbopa npod U NOAroTOBKH 00pa3iioB /IS OPraHU3MOB
TENJTOKPOBHBIX dKHBOTHBIX /IS IKCIIEPUMEHTANBHBIX UCCIEA0BAHUH.

5.1.5.2.1. Bei0Op BH1a )KUBOTHBIX.
s onpenesieHHa coaep)aHUsl HAHOMATEPHAJIOB B OPraHH3Max >KMBOT-

HbIX MCNONbL3YHOT pas/iduHble BHABI Na0OpaTOPHBIX KMBOTHBIX B COOTBETCT-
BUM ¢ MY 1.2.2520—09 «ToKkCUKOJIOTO-TUTHEHHYECKasd OlleHKa 6e3011acHO-

CTH HAHOMATEPHAJIOBY.
B 3aBHCHMMOCTH OT 1efiei HCCIEAOBAHUN MOTYT MCMOJB30BATHCA TAKKE

neMMHHr Lemmus sibiricus, Dicrostonyx torquatus, Myopus schisticolor;
nonesku Microtus arvalis, Microtus argestis, Arvicola oeconomus; Kpeica
yépHas Rattus rattus; 0ypo3yoxu Sorex auraneus, Sorex polustris, Sorex jack-
soni; KpOJIHKH, MOPCKHE CBHHKH, a TaKXKeE, B Cjiyyae HEOOXOAHMMOCTH, KpYII-
HBIE MJIEKOMUTAKUINE (KOTIBITHBIE).

Jlisa onpeaeneHua coaep)kaHHa HaAHOMATrepuasioB B OpraHmimax jabo-
paTOPHBIX >XHBOTHBIX PEKOMEHAYETCHA WCHOIb30BaTh MEJIKUX J1a0OpaTopHEIX
IPBI3YHOB, HANpUMep, Kpric JuHUHA Wistar, Sprage-Dawley wim Meilueit Balb,
CD1, CBA n ap.

HccrenoBaHus NpoBoasTCA Ha 340POBBIX XKHBOTHBIX. TpebOBaHuUA K J1a-
OOpaTOPHBIM HKHUBOTHBIM, YCJIOBHUAM UX COACPXaHUSA, KOPMJIEHHA YCTaHOBJIE-
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Hbl B MY 1.2.2520—09 «TokcuKOJIOro-rurieHH4eckas oneHka 0e3onacHo-

CTH HAHOMATEPHAIIOBY.
5.1.5.2.2. MeToasl noAroroBKH npo® M3 OPraHu3MOB TEIUIOKPOBHBIX

YKHBOTHBIX 1S IKCNIEPHUMEHTA/IbHLIX HCCNIEAOBaHHH.

[lonyuenue kpoeu. KpoBb y MENKUX Aa00paTOPHBIX KUBOTHBIX (MBIILUH,
KpbIChl) MOXHO [OJIYYHTh U3 XBOCTA HIIR H3 CEPALIA B CIy4Yae BCKPBITHUA XKH-
BOTHBIX (O DIEKTPOHHOR MHMKPOCKOMNHH ONTHMAIBHO HMETh HE MEHee
30 MM° chiBOpoTKH kpoBH). [Tocne 3a6opa kposy npoGupkH THNA dnneaopd
3aKPBIBAIOT KPbILKAMH M LCHTPUPYTBPYIOT Ha HeOO/BIIOH CKOPOCTH (10
2 000 g) B reuenne 10 ¢ — 1 MmuH, yrobOBI COPOCHTH KanesbKH KPOBH, OCEBLIHE
HA CTEHKH NMPOOKPOK, HE 1aB UM BBICOXHYTh.

J1a nojnydeHHs ChIBOPOTKH KPOBB ClEAyeT MOCTaBUTh B TEPMOCTAT HA
37 °C na 30 mMuH, nocne yero unentpudyruposats B teueHre 10 MHUH Ha CKoO-
poct 2 000 g. OTOMparoT CLIBOPOTKY, HE 3aaeBads TpoMba, B OTACIBHYIO
NpoOHpPKy, KOTOPYH MAapKHPYIOT COOTBETCTBYIOLLUUM 00pa3zoM. ChIBOPOTKY
CleAyeT NOJIydaTh HE Mo3xke, YeM depes 2 4 nociie otdopa KpOBH, YTOOLI H3-
Oexath reMonu3a. MapkupoBaHHbIE NPOOUPKH 3aMOPAXKHUBAIOT H XPAHAT [TPH
Temneparype —-20 °C.

Il noJrydenus 1JjiasMel KpoBb OTﬁﬂpa}OT B IPOOMPKH, Kyaa npeaBapm-
TeNbHO BHEceH pacTeop remapuna (10 ea./em’). [IpoGupky ueHTpHYrUpyIOT
B TeyeHHe 10 MuH Ha ckopoctH 2 000 g. OThupatoT nnasmy, He 3ajeBasi Kie-
TOK, B OTIEIbHYIO NPOOHPKY, KOTOPYH MapkupylotT (HanpuMmep, Il — nnazMma)
[Ipobupku ¢ ocraBuMMca ocaukoM (KJIETKamMu KpoBH) MapkupyiorT KK -
KJIETKK XpOBH. MapkuposaHHbie MPOOHPKH 3aMOPAXKHBAIOT U XPAHAT MPH
Temneparype —20 °C.

Ilonyuenue opearnog dcueomuuix. 11pn BCKPHITHH XXHUBOTHBIX BBLACAAIOT
10CIICA0BATENbHO NOYKH, NEYEHDb, XKEMYAOK, KHIUCHYHHK, CEJIC3CHKY, JIETKHE,
cepaue, OpbI3KEEHHbIE, TOAMBILIECYHBIC H APYTHE THMPATHYECCKHE Y3.1bl, MO-
C/1€ BCKPBITHA UYEPENHOM KOPpOOKH KUBOTHOTO — T'OJIOBHOH MO3r. BriaeneH-
HbIH OpraH ¢ IOMOILLUBIO NMHUHLIETA HEMEIEHHO noMewaoT B yauwky [lerpn ¢
¢ochatHo-coneBsiM Bydpepom pH 7,2—7,4 1 npoMeiBaloT oT kpoBu. Aey-
NIOK U KHUIEYHHK OCBOOOXKIAKOT OT COAEPHKHUMOIO U TILATENHHO NMPOMBIBAIOT
¢ocparvo-conesbim 6ydpepom pH 7,2—7.4. B 3aBUCHMOCTH OT UENH HCCIIE-
IOBAHUA OPraHhbl MEPEHOCATCH B COOTBETCTBYIOUINE (PUKCHPYIOLIHE XKUIKO-
CTH WM 3aMOPaXXHBAKTCA B XKHAKOM a30TE HAH C MOMOLIBIO CYXOTo JbJa.

[10 BO3ZMOXXHOCTH Opranbl OJHOTIO M TOrO € XHBOTHOT'O HCMOJb3YIOTCS
A718 NMPOBEACHHUA Pa3/INYHBIX BUAOB aHATTH3A.

s npuzomosnenus cpe3oe mranel On8 IIeKMPOHHOU MUKDOCKONUU
OpraH pa3pe3arT OCTPOH OpHTBOH Ha KyCkH pasmepoM | X | x 1 MM (6 kyc-
KOB OT OAHOro OopraHa OAHOIO YXMBOTHOro). KyCKH NUHIUETOM IEPEHOCIT B
NEHHLMUTHHOBBIE GIAKOHBI ¢ PHKCATOpOM (2,5 % rimyTapoBBIH anpaerun Ha
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onHokpatHoM 0,1 M docdaTtHo-conesom 6ydepe pH 7,2—7,4 ¢ nobabneHu-
eM 2 % HelTpanbHOro popManuHa) M3 pacuera 4 CM° Ha OAHH (JIAKOH.

M3 Takux TKaHEH M OpraHoB, KaK MBbILLILBI, NIEYEHL W APYTHe KeJle3H-
CThI€ OpraHbl, KYyCOYKH MOTYT OBITh BbIpe3aHbl NpoH3BoaLHO. M3 Takux opra-
HOB, KaK cepaue, MO3r, NMoYkKa, KyCOUKH BbIPE€3alOT M3 HYXHOIO OTAeJa, Ha-
[pUMep, OTACABHO U3 00J1acTeH KOPKOBOrO H MO3TOBOI0 BEHICCTBA MOYKH, U3
oOsacTef npeacepanud KM XeJTyJOuKOB Cepila M T. 4. Takue opraHbli, Kak
XE/1YJ0YHO-KHIIEUHBIH TPaKT U KOXa, TpeOYIOT OpHEeHTalHH NPY PUKCALHH.
11 3TOro nonepevHsIe ¢pesbl KOXKU H ONPEAETICHHBIX OTACIOB XeTyA04HO-
KHILEYHOTO TpaKTa MPHUKIaAbIBalOT HA HEOONbLIME KYCOYKH OyMaru U B Ta-
KOM BHjI€ noMemaT B ¢pukcatop. IIpoOsl U3 0HOrO OprabHa OT OAHOTO XKH-
BOTHOIO [TOMEIWAKT B OJMH (PJIAKOH.

N3 pa3dbix OTACHOB XeNyAKa H KMILICYHHKA BLIPE3al0T KYCOYKM Iu1oLIa-
nbio | MM® (06BeMOM He Gosee | MM’), MEPEHOCAT B MEHHUMIAHHOBbIE (ra-
KOHbI ¢ (UKcaTOpOM. Y MeENKHX IpbI3yHOB OepyT dparMeHT KHIUEYHHKA H
3JIMBAIOT PHUKCATOPOM B pacripaBjcHHOM BHAe. OTHOoWEHHe 0ObeMa Pukca-
TOpa K PUKCHpyeMOH TKaHu noxHO ObiTh HE MeHee 10 : 1. [Tpobsl 3 oauHo-
ro opraHa OT OAHOI'0 XXHBOTHOTO NOMELUAOT B OJHH ITY3bIpEK.

KaxxablH (p1akoH MApPKHPYIOT CNEeUHAILHBEIM XUMHYECKH CTOMKUM Map-
KepoM MO0 BOCKOBBIM KapaHIaILOM, JIHOO [IPHKIIEHBAIOT OyMaXHyK 3TH-
KETKY, 3aIIUCh HA KOTOPOH AeaarT KapaHjaawomMm. Ha 3Tukerke H0MKeH yka-
3bIBAaTBCA HOMEP JKMBOTHOIO H Ha3BaHKUE OpraHa, a Takke BHJ aHANW3a, A4
KOTOpOro 1104roroBjieHa npooa.

[1po6rl, HanpaBasiemele B 1a0OPaTOPUIO, CHADKAIOT ITHKETKOR H aKTOM
othopa npod, B KOTOPOM YyKa3blBalOT MECTO, BpeMs oTOopa, 0bbekT, opras,
MOAIUCH JIHIL, OTOMpaBUIHX MpoOy.

Bo3MoxHo qnuTenbHoe (10 2 MecaueB) XpaHeHKE 06pa3uoB B (PHKCATO-
pe npuH teMmieparype 4 °C. Henb3st jjonyckars 3aMoOpaxuBaHde 00pa3los,
T. K. 00pa3yloliecs KpHCTALIBI bJa pa3pyLIalOT TKAHH.

[an npucomosienus mxanesolx 20M0O2eHamo8 015 INeKMPOHHOU MUKDO-
CKOnuy W3 OPTaHOB Bbhipe3aroTcsa (parMeHThl pa3sMEpoM OT 5 X 3 X 5 MM 10
10 x 10 x 10 MM, ¢parmenTsl OONbLIET0 pa3Mepa NPEANOYTHTELHEE, He-
OonbUIME OPraHbl WIH OpraHbl MEMKUX XHBOTHbIX MOXHO (PUKCHPOBATH lLiC-
jimkoMm. Opranbl WM BX (QparMeHdTsl MOMEINAaT B HeOonsliMe (nopaaka
I cM’) OTKpBITHIE eMKOCTH (yHKH 6amucTepoB) ¢ ogHokpatabeiM 0,1 M doc-
patHo-coneBoMm Oydepom pH 7,2—7,4, kaxias U3 KOTOPHIX MapKHpyeTCH
OTAECNBHO NYTEM MMOTPYKEHHUS B 3aJIMBOYHYIO CPEAY ITHUKETKH (HAANHKCH BbI-
[TOJIHAECTCA KapaHJauoM). 3aMOopaKUBaAHHE MPOU3IBOAUTCH XKUAKUM a30TOM B

MOPO30YCTOHYHBOM TEIIJIOM30JHPOBAHHOM COCYJE C IIHPOKHM TOPAOM.
[1po6bl, HanpaBngeMble B 1a0OpaTOpHI0, CHabXAIOT ITHKETKOH M AKTOM OT-

bopa npo0, B KOTOpOM yKa3bIBalOT MECTO, BpeMs 0T00pa, o0BekT, opraH,
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NOAMUCH NHl, OTOMpaBIIUX Mpoly. 3aMopoXeHHEIe Mpolk!l OBLICTPO 3aBOpa-
YMBAIOT B QOJIBIY KaXAYH B OTACIBHOCTH H MOIpyxaiT B cocya Jprapa
WM TEPMOC C XHIAKHM a30TOM i AOJTOBPEMECHHOrO XpaHeHHS. MOKHO
TAK)K€ MCNOJIb30BaTh KOJIOTHIM CYXOH JlIed B MOPO30YCTOMYHBOH TEPMOH30-
JUPYIOEH (HApUMEP, MEHOIMNACTOBOH) €eMKOCTH. EMKOCTH AoimkHa OBITh
repMETHUECKH 3aKphITa. I8 ATATENBHOIO XpaHEeHHS NMpenaparsbl H3BJIEKAKOT-
Cd U3 )XHAKOrO a3oTa Y MOMEIIAOTCA B HU3KOTEMIIEPATYPHEIH X0I0AHIBHHK
¢ TemneparypoH He Beiiie —80 °C. B Takux ycnoBuax npoObl MOTYT XpaHHTh-
C4 B TEYEHHE JUIUTEIILHOTO BPEMEHH.

5.1.5.3. MeTtoabs! noaroToBkH 00pa3uoB NPOAYKIIMH XKHBOTHOBOACTRA.

Hnda onpeaeneHus coaepkaHus HAHOMATEPHAJIOB B MACe M CyOnmpoaykK-
TaX CKOTA WM IITULBI M3 pa3HbIX 00/1aCTEH MBILLIEYHOH TKaHH, NCYECHH, CEPI-
[1a, MOYEK, XKeJNYyAKA H APYTHX OPraHoB CKajlbIIeJIeM Cpe3aloT HAPYXHBIH CNoM
H BBIPE3AIOT KYCOUYKH PasMEpoM MPHMEPHO 2 X 2 x 2 ¢cMm.

s npuzomosnenun cpe3o8 mKaHew OAR AeKMPOHHOU MUKPOCKONUU
paspe3aloT MOJAYUYCHHBIE KYCKH OCTPOH OpHUTBOH Ha KYCOUKHM pa3MepoM
1 x 1 x1mmM (6 kycoukoB 0T 0aHOM npoObl), KOTOPBIC IMHUETOM TEPEHOCAT
B NEeHUUMINHOBBIE (1akOHEI ¢ PukcaTtopoM (2,5 % riayTapoBbifi anbaerun
Ha 0,1 M ¢ocdarro-conesom Oydpepe pH 7,2—7,4 ¢ gobasrennem 2 %-ro
HeiiTpanbHOro opManiHa) U3 pacyera 4 cM’ Ha oauH drakoH. OTHOIEHHe
obrema ¢ukcaTtopa K GUKCHPYEMOH TKaHHW AONKHO OBITh He MeHee 10 : 1.
Kycoukn oT kaxaou npoObl NOMEMAT B OTAE.IbHbIA MapKUPOBAHHBIA T1y-
3pIpeK. Ha 3THkeTKe N0MKEH OBITH YKa3aH M3rOTOBHUTENDL POAYKUHH, HA3Ba-
HUEe M HOMEp NapTHH, a TAKXKE B aHaIH3a, [ KOTOPOro MOAroTOBJICHA
npoba. ITpoOsl, Hanpasnsemule B nabopatopuio, CHAOKAT ITHKETKON H akK-
TOM 0TOOpa npod, B KOTOPOM YKa3bBaKlOT MECTO, BpeMs 0oT00pa, 00BEKT, op-
raHel, MOJANKACH JHL, OTOMpaBIIKX NMpo0y. Bo3aMoxHo aautenasHOe (10 2 Me-
cslleB) XpaHeHne oOpasuoB B ¢rkcarope npu temneparype 4 °C. Heansn
AONYCKATH 3aMOPaXHBAHHE 00pPA3LOB, T. K. 00pPa3yOmHecs KPHCTANIbI
JbJa pa3pyialoT TKAHH!

s npuzomosnetus mrxaneasvix 20MO2eHAMo8 ONA INEKMPOHHOU MUKDO-
ckonuu  BBIpE3alOTCA  (parMeHTHl pa3MepoM OT I3 X5XS5SMM 10
10 x 10 x 10 mm. dparmMeHTs NOMeLAT B HeGonbIIMe (nopsiaka | cM’) oT-
KpbIThlE eMKOCTH (ITyHKH OnuctepoB) ¢ oaHokpaTtHeiM 0,1 M docdatHo-
conesoM Oydepom pH 7,2—7.4, kaxxnas U3 KOTOPEIX MAPKHUPYETCA OTIACIEBHO
yTeM MOTrPYKEHHA B 3aJMBOYHYIO CPEAY ITHKETKH (HAAMHCH BBINOIHACTCA
KapaHIauloM). 3aMOpaXUBAHUE MPOHU3BOAUTCH XUAKHM a30TOM B MOPO30-
YCTOHYHBOM TEILUIOM30JIHPOBAHHOM COCY/E ¢ IHRPOKUM ropaom. [Ipobul map-
KHPYIOT TaK Xe, Kak ¥ oOpa3ubl TKaHeid. 3aMopoxxeHHble npobsl ObIcTpO 3a-
BOPaYUBAIOT B POJIBIY K&OKIYH B OTACIBHOCTH H NOIPYyXaKT B cocya Jproa-
pPa MM TEPMOC C KHIAKHM a30TOM JUIS JOJIrOBPEMEHHOro XpaHeHMa. Taroke
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MOHO HCIIOJIb30BaTh KOJIOTHIA CYXOH Jie[l B MOPO30yCTOHYUBOH TEPMOH30-
JUpYyIOILER (HapUMeEp, IEHOIUIACTOBON) eMKOCTH. EMKOCTH HOMmKHA OBITEH
3aKpbITa, YTOOB YMEHBIIKTH TennooOMeH. g ANHTENBHOTO XpaHEHHUA TIpe-
rnaparsl U3BJEKAIOTCA M3 KHIKOIO a30Ta H MOMEILNAIOT B HU3KOTEMIIEpATyp-
HBIH XOJIOOMIBHHK C TeMmnepatrypoil He Oonee —80 °C. B Takux ycnoBusx
IpoOb! MOTYT XPAHUTHCS B TEYEHHE ITHTCIIBHOIO BPEMECHH.

['oMorenatsl TKAHEH roTOBAT I YNPOILUEHUSA H YCKOPECHHMA NETCKIHH
HAaHOYaCTHI B TKaHAX B CJiydae, €C/IM paclpeleleHUue HaHOMAaTepHaIoB B
KJICTKAX M TKAHAX HE HMEET 3HAYESHHA.

Jlns npucomosnenus obpasyos mMoaoka U3 TPAHCNOPTHOHN Tapbl WM T10-
TPEGHUTENBCKOH YNMaKOBKH OTOMpaioT 15 cM° B IUIACTHKOBYIO MIH CTEKJIAH-
HYIO NPOOUPKY C repMETHYHO 3aKphIBAOUIEHCA ITPOOKO.

5.1.5.4. IlpurorosiieHHe 0O6pa3LOB A1 MMEKTPOHHON MUKPOCKOIIMH.

[Toctynusiime oOpa3nel pasaendioT Ha 2 rpynnel. [lepBas rpynna o6-
pa3uoB [MOABEPracTcy ONTUMH3IUPOBAHHON Mpoleaype NpoOOnoAroToBKH,
[MOJTHOCTHIO HCKIIIOYAIOLIEH KOHTpAaCTUPOBaHHUE 00pa3loB, KOTOPOE MAaCKHPY-
€T HAJIM4YHEe HaHovyacTHL. OOpa3upsl U3 NEpBOH rpynnbl HUCMIONbL3YIOTCH B
JanbHeeM Ui OLCHKH HAJIMYHSA HAHOYACTHU H MX MOP(ONOIrHH, a TAKKE
JUIS CTaTHCTHYECKOr0 aHAIM3a YaCcTOThHI BCTPEYACMOCTH HAHOYACTHL. BTopas
rpynmna noaBepraeresi CTaHaapTHOM Npoueaype NMPOBOAKH U KOHTPACTHPOBA-
HHSA, 4TOOBI MOKHO OBLJIO OLICHHTH COCTOSHHE TKAHH B KOHTPOJIE H IIPH ACi-
CTBMM HAaHOYACTHII, a TAKXKE BBIACHHUTH JIOKAIH3ALHKIO HaHOYaCTHII. Bee npo-
HeaAypbl NIPOBOAAT TOJLKO B CTEKJIAHHOR mocyae!

Ba)KHBIM MYHKTOM [IOArOTOBKH 00pa3ia K JIeKTPOHHOMHKPOCKOITHYEC-
KOMY HCCJIENOBAHHUIO ABIIAETCA TTOArOTOBKA OJIEH (CETO4EK) U HAHECEHUE HA
HUX (QOopMBapoBOH TUIEHKHU. Crnenyer yUHTBIBATH, YTO MOMNAJAHHE HYXKEPOA-
HBbIX YAaCTHULl HA IUICHKY HA 3TOM 3Tane ABJAETCS CYILUECTBEHHBIM (AKTOPOM,
[IPUBOASIIMM K apTed)akTaMm B NOCICAYIOLIHX U3MEPCHHUAX.

Jns HaHeceHMs (OpPMBaApOBOIl INJICHKH HA CETOYKH W OJICHABI MOXET

OBLITH HCNONB30BAHA CACAYIOMAA METOIHKA.
MguiThe OJIeH]] KIIH CETOK. NMOMECTHTE O1eHabl HIIH ceTKH B 30 %-10 co-

JAHYIO KHCIOTY Ha | MHH IPH KOMHATHOH TeMiieparype; NpoMeiTh OJ1eH bl B
QUCTHIIHpOBaHHON BoAe 1 pa3s; npoMbiTh O€HIBI B aLEeTOHE (rpaganus X4)
3 paza W BBICYIIMTh Ha BO3JAYX€; XpaHHTh OJICHBI B repMETHYHO 3aKPBITOH
eMKOCTH, YTOOR! M30eXXaTh nonaaaHus NblJIH.

B TOM ciyyae, €CJIH CETKH MCNOJIb3YHT MOBTOPHO, Iepen npoleaypoHn
NpoMbIBaHUA UX 00pabaThiBalOT ynrTpa3ByKOM. CEeTKH IMOMEILAIOT B CTEK-
MAHHYIO KOJOY ¢ NUXJIOP3TAHOM H MOrpyXaloT B YJbTPAa3BYKOBYIO BaHHY,
HaNnoJIHEHHY BoAON. Ilpu ncnonp3oBaHuM yabTpa3ByKOBOH BaHHB! C MHE30-
KepaMUueCcKuM npeodpasoBartesnieM ¢ BEIXOAHOH MolHOCTEIO (0,06 kBT 00pa-
O0oTky npoBoaat npu 37 uau 44 k' B Teuenne 10—15 mMuH. Ilpn ucnonn3o-
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BaHHH BaHH ¢ OONbLIEH MOIIHOCTBIO BpeMS 00pabOTKY MOXKHO CHHXATh IIpO-
MOPLUHUOHAIBHO MOIHOCTH, HO HE MEHBIIIE 5 MHH.

I IpHroTOBICHHUE [UICHKM:

e nipurotoButhk 0,3 %-# pactBOop QopMBapa B QMXJIOpITAHE (rpajanus
X4) B Y3KOM CTEKIAHHOM €MKOCTH C NPUTEPTOH KpbllIkoH. ITonHoe pacTBo-
pEeHUE OOCTUTAeTCs 3a 3 OHA. XPAHHTE B TEMHOTE;

® YYCTOE IPEAMETHOE CTEKIO OIYCTHTH B €MKOCTh C (POPMBApPOM, Bbl-
HYTb, [IOCTaBUTh CTEKIO peOpoM HA PUIBTpOBAIbHYIO OyMary s yaajieHus
U3AUIIKOB (opMBapa H BeICYLWIMTs. Ilpouapanars npenapoBaibHOH MO
NPAMOYTOJBbHHK MO Kpaw cTexa. [10ArOTOBUTE LIMPOKYI0 €MKOCTh C JIHC-
THJUIKPOBAHHOM BoAO#M (y100HO HCIONRBL30RATH KPHCTAIIH3ATOD). JHCTHINN-
pOBaHHAaA BOJa HAIMBAECTCA B EMKOCTE 10 00pa3oBaHUsA BHIMYKJIONO MEHHMCKA.
Y 1anuThk NeIb ¢ NOBEPXHOCTH BOJAR ¢ MOMOUIBI CTEKISHHON NANOYKH MIIH
IMTUNETKH, Y AaneHue NelUin 00a3aTeIbHO, HHAYE TIbLIE ToNaaeT Ha GopMBapo-
BYIO IUIEHKY. KOpoTkO moIpllIaTh Ha CTEKIC C (POPMBAPOBON ILJICHKOH H
MEJJIEHHO TMOIPY3UTh €r0o B €MKOCTh ¢ BOJOH. B npouecce norpykeHus
(b opMBapoBas IUIEHKA OTACIUTCA OT CTEKIIA.

BeiMBITBIE OI€HBI NOMEIIAIOTCA HA MOBEPXHOCTH INIEHKH € TOMOLIBIO
nuHUeTa. [ieHKa BhU1AB/IMBACTCH Ha YUHUCTOE TIPECAMETHOE CTCKIO0, KOTOpOe
noMelaT B Yyalwky [leTtpu 1ig mocreayrouero spICy MBaHuA.

5.1.5.4.1. IloaroToBka cpe30B TKAHEH JJIA AECTEKUHH HAHOMATEPHAJIOB
meToaoM [1OM (6e3 koHTpacTHpOBaHUA ):

a) ¢uxcarop ormeiBaroT 0,1 M ¢ocdarno-coneuim bydepom pH 7,2—
7,4 onnokpatHo 20—30 MMH npH KOMHATHON TEMNEpaType;

0) npoBoaAT 00€3BOKHBAHHE OOPpa3iloB B BOAHBIX PacTBOpax 3THJIOBOTO
CIIMpTAa:

e o6pabarkisaloT 00pasubl 30 Y-M 3TUIIOBEIM criupToM 20 MuH nipa 4 °C;

e o6pabartsiBaior 00pa3ubl 60 %-M ITUIOBLIM CHHPTOM 2 pa3a Mo
20 muH npu 4 °C;

e oOpabarriBaloT 00pa3usl 70 %-M ITHIOBBIM CNIMPTOM B T€UE€HHE 12 4
npu 4 °C (0CTaBAgIOT HA HOUYb B XOJIOIUIBHHMKE);

e oOpabaTeiBaoT 00pazusl 80 1 96 Y%-M pacTBOpaMn 3THIIOBOro CIIMPTA
o 20 MHUH;

e 06e3BOXKUBAKT 00pa3lbl aeTOHOM 3 pa3a no 45 MHH NPH KOMHATHOH
TeMIIEpaType;

B) NMPOBOJAT NMPOMHTKY MaTepuana M NOCHENYIOIYyO 3a/IMBKY B 3IIOK-
cuanble cMoJbl. Ucnione3yrT cMeck Jnod 812, DDSA (aoaeumn sHTapHbIH
aaruapua), MNA (METUNIHAMKOBLIH aHTHAPHI) B COOTHOUIeHHN 13 : 8 : 7.
Hns nonuMepusauun podapaserca karanusatop DMP-30 (tpuaumerwnamu-

HO(EHOM);
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) IJIS TPONUTKH 0Opasisl NPpH KOMHATHON TEMMEpaType NOMEILAKOT Ha
2 4 B CMeCh CMOJIb! M auUeToHa 1 : 3, 3ateM Ha 2 4 B cMeCh CMOJIBL M alleTOHa
1 :1 nnamnous (12 u) B cMech cmouel 1 antetoHa 3 : 1. [lepen okoHYaTeIBHOM
3AJIMBKON MaTepyai MOMELAKT Ha 2 4 B cMOJy. I1g 3aIMBKH HCHOJIB3YIOT
cnetualibHble Te(JOHOBEIE IL1AThl C TYHKAMH JUISA 3aJIMBKM (IIOMYyCTHMO MC-
[10JIb30BaHUE OJIMCTEPOB OT TalJIETOK);

1) MIOTUMEPH3ALIMIO MaTepHajla NPOBOAAT B TeueHue 24 4 nipu 37 °C, 3a-
TeM B TeyeHHe 48 4 npu 60 °C. OkoHuaTenbHas TBEPAOCTE OJIOKA MOXET
ObITh TOROOpaHA N3BMEHEHHEM COOTHOILIECHHUSA CMOJIbl H KaTaIH3aTOPa;

¢) U3 MONYUYEHHOTro OJI0Ka ¢ NMOMOUIBLIO JI0O3UKA BEHINUAMBAKT IIPAMO-
YrOJIbHBIA YY4aCTOK, Pa3zMepoM 2°x 2 x S MM (LUMPHHA : LIMPHUHA : BBICOTA).
[ lonyucHHbIE OJIOKH 3aKpEIUIAIOT B CIIEHHAJILHOM JEPXKaTeNe€ M 3aTaYHBAOT
OCTpOH OpHTBOH B BHAE YCEYCHHOHW NMUpAMHUAB! 10]1 OMHOKY. IAPHBEIM MHKpPO-
CKOIOM;

K) cpe3bl TOJIMHHON 0 80 HM noJy4arT Ha YJbTPaMHKPOTOME C I10-
MOILIbIO AJIMA3HOIO MM CTEKISHHOTO HOXa. (Cpe3bl nepeHoCAT Ha OneH/IbI
WJIY CETKH, IMTOKPHITHIE (POPMBAPOBOH IIEHKOH M BHICYUIMBAIOT HEe MeHee | U Ha
Bo3ayxe. JlaHHas poueaypa A0/DKHA BbINOJHATECS OlBITHBIM CIIETIHATUCTOM.

5.1.5.4.2. Tloaroroeka ¢ HCNOJB30BAHHEM CTAaHAAPTHOH IPOUCAYPHI
MPOBOAKH H KOHTPACTUPOBAHMA:

a) oOpa3ub! (KycoukH TKaHu | x 1 x 1 MM) oTMBIBalOT OT (pukcaropa
0,1 M ¢ocdarno-cosresbiM Oydepom pH 7,2—7,4 oaHokpatko 20 MHUH NpH
KOMHATHOM TeMIleparype;

0) oOpa3ubl nOPUKCUPYIOT H KOHTPACTHPYIOT 1 %-M pacTBOPOM YEThI-
pexokHCH ocMus (OsO,) Ha 0,1 M dochataom Oydepe pH 7,2—7,4 B Tede-
Hue 2 4. PacTBop roToBar paszdapiaeHuem 2 % BoaHoro pacrasopa 0OsQ, Hero-
CpeACTBEHHO nepei HCenonb3oBaHueM! (Iaymapossiu areoecud aywwe, qesm
YeMbIPEeXoOKUCh OCMUSL (DUKcUpvem beaku, HO Xyxce cmabunuzupyen aunuosl,
MO u 00yCroerueaem UChOIbL308AHUA ODOUX PUKCAMOPO8, KaK OONOJHAIO-
ux opye opved),

B) MPOBOIAT 00E€3BOKMBAHNE 00pa3LOB B BOAHBIX PaCTBOpPAaxX ATHIIOBOTO
CHUPTA;

e 0TMBIBAOT 00pasubl or OsO,; xonoaHeMm (4 °C) 50 %-m pacTBOpOM
3THJIOBOIO CHpTa 3—4 pa3a N0 5 MHUH 10 NpEeKpalleHHs MOTEMHEHHA pac-
TBOpa. Mcnonnzosaune xonoanoro 30 %-ro 3taHona npeaoTBpallacT BhIa-
ACHUE OCMHA B OCAIOK;

e 0OpabatbiBaroT 00pazusl 60 %-M pacTBOPOM STHIIOBOrO CIIMPTA 2 pasa
nmo 20 muH (4 °C);

r) OpOBOAAT KOHTpacTHpoBaHue 0Opa3uos 2 %-M cnuproBbiM (70 %o-#
pacTBOp 3THJIOBOrO CIUpPTaA) pacTBOpoM yparuiauerara npu 4 °C B TeyeHue
12 4 (OCTAB/IAIOT HA HOUYG B XOJOJAUIBHHUKE);
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1) o6e3BoxkuBaroT o6pasusl xonogHeIM (4 °C) 80 u 96 %-M pacTBOpOM
3TWJIOBOro cruprta no 15 MuH (KoMHaTtHas teMmneparypa). Mcnonan3zosanue
xonoaHoro 80 %-ro pacTBopa 3THIOBOrO CIIHPTA NMPEAOTBPAILAET BbINIAACHUE
B OCAJIOK YPaHHJIA;

¢) 06e3BOXKMBaKOT 00pasLbl alleTOHOM 3 pa3a no 45 MHH [IpH KOMHATHOH
TEMIIEpATYPE,

) MPOBOIAT IPOIUTKY MaTepHala U NOCACAYIOLIYH 3aIHBKY B 3I10K-
CHHBIE CMOJIbI, UCTIONBL3YA cMechb JnoH 812, DDSA (noaeuun sSHTapHBIA
auruapua), MNA (MeTWIdHAMKOBBIA AHTHAPHA) B CooTHOWeHun 13 :8:7.
Jlng noauMmepuszauuu nodasnsaercs karanu3datop DMP-30 (tpuaumernnaMu-
HodEeHO);

3) AIA IPONMTKH 00pasikl NP KOMHATHOW TeMIiepaType NOMEMAT Ha
2 4 B CMECh CMOJIBI ¥ alleToHa | : 3, 3aTeM Ha 2 4 B CMECH CMOJIBI M alleTOHa
| : 1 1 aaHous (12 u) B cMech cMobl M anieToHa 3 : 1. Ilepea okoHuaTenpHOM
3AJIMBKOM MaTeprajl IMOMEAIoT Ha 2 4 B ¢MOJy. g 3aIlMBKH MCIIONL3YHOT
CrieLMallbHbIE TE(IOHOBbBIE MIATHL C JYHKAMH I 3aJMBKH (JIOITYCTHUMO MC-
noab3oBaHue GnucTepoBs ot TabnueToK);

M) MOJUMEPH3ALIMIO MaTepHaia [poBoaaT B TeyeHue 24 u npn 37 °C,
3areM B TeyeHHe 48 4 npu 60 °C. Oxonuamensnas meepoocme 6aroxka Mo-
acem Hoimb NOCOOPAHA UIMEHEHUEM COOMHOMEHUR CMONLL U Kamanuzamopa,

K) M3 MOJydeHHOro OJioka ¢ NMOMOILBIO JIOO3HKA BBITHIHBAIOT IIPAMO-
YrOJBHBIA YYaCTOK, pazMepoM 2 x 2 x 5 MM (LUMPHHA : IIHPHHA : BBICOTA).
[Tony4yeHHble OJOKH 3aKpPEILIAIOT B CHEUHAJLHOM AEpXKaTeN¢ W 3aTaUHBAIOT
OCTpOH OpHTBOH B BHMIE YCEHMEHHOH NMHPAMHALI NOH DHHOKYISAPHBIM MHKDO-
cKonoM. Takue opraHebl, Kak K0XXa, MBIILICYHbIE BOJIOKHA, OTJE/LI XKeaya0d-
HO-KMIIEYHOTO TpaKTa TpeOy1OT NpaBHIbHON OPHEHTALMH NPH W3TrOTOBJICHHH
cpe30s. IlpeaBapHTENIbHO H3TOTABJIMBAIOT NOJYTOHKHE CPE3BI TOMUIHHOH 3—
5 MKM C NMOMOUIBI0 MUPOMHTOMA (MCIIOAB3YIOT CTEKIAHHBIH HOX). Cpe3bl
MOMEIAIOT HA MPEAMETHOEC CTEKJIO0, OKPAIIMBAIOT KPacUTENIEM TONAVHIAHHO~
BeIM cHHHM (0,1 % pacTBOp) H NPOBEPAIOT NPABHIBHOCTE OPHEHTALIMK C 110~
MOIIbI0 CBETOBOro MHMKpocKoma. /I HCCIea0BaHHA KOXH H OTAEIIOB XKEJly-
JOYHO~-KHMIIEYHOI0 TpAKTa Cpe3 AOJ/DKEH MPOXOAUTH CTPOro B MONEPEYHOM
HaNpaBJIeHHHM;

1) cpe3bl TOMUKUHOH A0 80 HM NOIYy4YalT Ha YIBTPAMHKPOTOME C I10-
MOLBIO AJIMA3HOI0 HiIH CTEKNAHHOTO HOXAa. /U BhIACHECHHA JIOKaJIM3aLUH
HAaHOYaCTUI PEKOMEHIYETCA HCNOIB30BaTh CEpHHHLIE CPE3bI;

M) Cpe€3bl MEPEHOCAT Ha ONeHAbl MIIH CETKH, NMOKPHIThiE (QOPMBApOBOM
JICHKOM, M BLICYUIABAIOT HE MeHee 1 4 Ha BO3ayXe;

H) IJIs1 aHANW3a YIbTPaCTPYKTYPhI KJIETOK B IIPUCYTCTBHH HAHOYACTHI
[MOJIYUEHHBIE CPE3bl KOHTPACTHPYIOT YPaHHIALETAaTOM H LHTPATOM CBMHLA 135
MHH IMpH KOMHAaTHOHM TeMmmeparype. i 3Toro cpessl NOMEmAanT B KaILTK
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30—40 MM’ COOTBETCTBYIOWIETO pacTBOPA, HaHECCHHYIO Ha MnapaQuibM B
yamike [letpy. Baxusim MoMeHTOM siBIIsIeTcA HEOOXOAMMOCTH IIPH KOHTpa-
CTHPOBAaHHH LIMTPATOM CBHHIIA NMOMECTUTH B yallky IleTpu psaomM co cpesa-
MU Kpuctannnueckni NaOH ans npenoTBpalueHus BollIaeHUs CBHHIIA.

5.1.5.4.3. Ilpurorosnenue o6pa3noB A1 onpeaeneHnss HAHOMATEPHUAIOB
B TKAHEBBIX I'OMOr€HATaxX METOAOM IIPOCBEYHBAIOLICH IEKTPOHHOH MHKPO-
CKOTIHH.

BaxxHbIM NYHKTOM NOArOoTOBKM O0pa3ua K 3JIEKTPOHHO-MHKPOCKOIH-
JECKOMY MCCAEOBAHNIO, SIBIACTCH NOATOTOBKA CETOYEK K HAHECEHWE Ha HUX
(bOpMBApOBOH HJIH YITIEPOIHON TUIEHKH.

[lpouenypa HaHeceHHs (OPMBAPOBOH IUICHKM HA CETOYKH aHAJIOrM4HA
OIMCAaHHOH st OJieHa B pasnesie «lIponuck NpurotoBjicHUs oOpa3uoB Ans
OMpeACIICHUsT HAHOMATEPHANIOB B Cpe3axX TKaHEeH METOAOM NPOCBEYUBAIOLLECH
3JIEKTPOHHOH MUKPOCKOIIHAHY.

JUIs nOoTydeHHs CETOK ¢ YIMEpOAHOH IIEHKOH HeoOXOAMMO BHauase
HanbUINTh CJAOH YIJIEpOAAa HA TMOBEPXHOCTH CKO/Ibl, HEMOCPEACTBEHHO TEPE]
HaNBUIEHUEM PACLUETUICHHYIO 1N NOJNYYEeHHs YHCTOM INMaaKoH MOBEPXHOCTH.
Hanpuienve npon3BoadaT ¢ nNoMoIubio npudopa 115 HanbLICHHS TJICHOK Yriie-
pola B BakyyMe (Hanpumep, Emitech K950X ¢dupmbr «Emitech», Benuko-
OpHTaHHUs, WIH aHANOrHYHbIM). HanbieHHEe NPOU3BOAST B BAKYYME HE BhILIE
4—10 mbap umnynecHo, fenart 2—4 UMNy/nbca B TE€YCHUE 2—3 ¢ C Iiepe-
peiBamu 10 30 ¢ MeXAY HUMH. [ 0TOBYIO IUIEHKY CIIYCKAlOT Ha NMOBEPXHOCTD
IUCTHUIHPOBAHHOH BO/JbI, HAJIMTON B HEMPO3padyHbIH KOHTEHHEp. [IpeaBapu-
TE€JBHO OTMBITHIE (KAaK ONUCAHO s OsieHa B pasaene llponuce npuzomoeéne-
HUA 00pa3yoe6 018 ONPEVEeNeHUS HAHOMAMEPUAN08 8 CPE3AX MKAHEU MEMOOOM
NPOCBEHUBAIOWEN IACKMPOHHOU MUKPOCKONUUY) CETKH IS MHKPOCKOMUU
YKAaAbiBAIOT HA MPAMOYIONbHBIN JIHCTOK (DUIBTPOBAILHON Oymaru, Bbipe-
3AHHBIM 110 pa3Mepy YIIEpOAHOM [LICHKH H MMOMEILUECHHBIH Ha MOJACPKUBAIO-
YO CETYATYI0O METAIMYECKYIO [JIACTHHKY HA PACCTOSHHU |—2 MM mnoja
[MOBEPXHOCTHIO BOABL. 3akaB [IMHLUETOM (PUIBTPOBAIBHYIO OyMary ¢ CETKaMH
K TIOJUIEPKHBAKOLUEH NJJACTHHKOH, OCTOPOXKHO BBUIABJIMBAIOT YIJIEPOJHYIO
JICHKY TaK, 4TOOBI OHA NOKpbhLIA ceTKH. PUnbTpoBaAJIbHYIO OyMary ¢ NOKphI-
THIMK YITIEPOAHOH TUIEHKOH CeTKaMK rnomeuiaroTt B yawky [letpu wiam gpy-
FyI0 YA0OHYIO Iocyay ¢ norjaoruteieM Bjaru B tepMoctart (50 °C) He MeHee,
qyeM Ha 1 4. XpaHAT ceTKM B 3aKphITOH dauike Iletpu wiM apyroi yaobHo#M
nocyje:

a) oOpasel 3aMOpOKEHHOI TKaHK OTTAMBAIOT NMPH KOMHATHOH TeMMneparype;

0) u3Mesb4aroT obpa3ell H TOTOBAT H3 HEr0 I'OMOTEHAT C NOMOILBIO TO-
MOI'€HM3aTOPA;

B) JAILHEHIUYIO MOArOTOBKY IOMOI'€HATa K M3MEPEHHAM IIPOBOJAT MO
OJAHOM H3 CIICAYIOUIMX METOOMK:

® C UCNOABL30BAHUCM KOHYEHMPUPOBAHHBIX HEOP2ARUYECKUX KUCIOM.
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a) noMemalor 40 MM’ NPHrOTOBIEHHOTO rOMOIEHAaTa B TOJHIIPOIHIIE-
HOBYIO NMpOOHPKY;

6) nobasasgor 30 MM
MELIHBAKOT CMECH;

B) IOMEUIAIOT CMeCh B TepMocTaT (37 °C) Ha HOYb,

r) mociae HHkybaumu HeHrpanusyrot cMmeck 10 M pactBopom NaQOH,

nposepuB pH cMecH yHHBEpPCATLHBIM HHIHKATOPOM.

HepocTatok TakoH MeToAuKM — 0Opa3oBaHue MHOTOYHCICHHBIX KPH-
CTA/UIOB COJIM TIPH NEPEHOCE H BBICYLIHBAHHU 00pa3iia Ha CETOYKE 1A JJICK-
TPOHHOH MHKPOCKOIIHH,

® C UCNOL306AHUEM NpOMEQ3bl «Dnaso3um .

a) rnomewaoT 40 MM® NPUIrOTOBJCHHOI'0 TOMOreHaTa B IIOJIMNpONuie-

HOBY1O NIPOOHPKY;
6) mobasnsoT nporeazy «PDnapo3inM» U3 pacyera | r roMoreHara —

25 €. akTMBHOCTH NpPOTEa3bl, IEPEMELIHBAIOT CMECh;
B) noMenarT ¢Mech B TepMocTar (50 °C) MUHMMYM HA 6 4, ONTHMANILHO

Ha 20 4.
[IpuMeyanHe: aKTHBHOCTH NpOTEasbl MakCHMabHa npy pH 6,0;

} KOHLIEHTPHPOBAHHOW A30THOH KHCJIOTHI, Mepe-

® C UCNONLIOBAHUEM f::omeuuaa'bz K

a) noMewaotr 40 MM~ OPHIOTOBIIEHHOTO IOMOreHaTta B 1OJHIIPOIHIE-
HOBY10 NMPOOHPKY;

0) nobasnAroT nporenHasy K u3 pacuyera 1 r romorenara — 30 exn. ak-
THBHOCTH IPOTEHHA3b], MEPEMEIINBAIOT CMECD;

B) NOMELIAOT cMeCh B TepMocTtaT (37 °C) Ha 4 4;

r) HA YACTYIO QHILTPOBAIBLHYIO OyMary BBIKIARbLIBAIOT MEIAHYIO CETOY-
Ky C IIpeABAPHTEILHO HAHECEHHOM (OpMBApPOBOH ILIEHKOH WIH € HANBUICH-
HBIM TOHKHM CIIOEM YIJIepoja;

1) Ha CETOYKy HaHOCAT 2,5 MM~ 06pa3iia, NOAroTOBJIEHHOTO U3 FOMOTe-
HaTa, cpa3y JKe CTACHBAd Kpas KalUld Ha QMIBTPpOBAIbHYIO OyMmary;

€) NMOJACYUIMBAKT CETOYKY Ha BO3ayXe B TeyeHHe S5—10 MHH, 3akpriBas
OT NONAaJaHHA NBUIM KPHILIKOH 9amky [letpn wian cTexssHHOTO O10KCa, 3aTEM
NEPEHOCAT B OOKC I XPaHEHHA JIEKTPOHHO-MUKPOCKOIIUYECKHX 00pa3nos.

5.1.5.4.4. Ilpurorosnenre obpa3noB CHIBOPOTKH HIH NJ1a3Mbl KPOBH 1A
omnpejesicHUs HAaHOMATeEpUalloOB METOAOM [MPOCBEYMBAIOILEH DJIEKTPOHHOH
MUKPOCKOITHH:

a) K 20 MM’ CHIBOPOTKM HNM IUIa3Mbl KpoBH A06aBisaior 5 Mm® 10 %-ro
pacTBopa ﬂoneunncynbd)a'ra HaTpHA;

0) X MOJYYEHHOM cMecH AoOaBisOT S MM’ pacTBopa rpoTrenHassl K

(1 Mr/em’);
B) HHKYOHpYIOT B TepmocTate npH 37°C B Tedenue 1 y;

3
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r) Ha YuCThIH OymMakHblH QuibTp (THNa Whatman uwin aHaJoOrd4HbIiH)
BBIKJIAABIBAKOT MEAHYIO CETOUKY ¢ INMpeaABapHTEIbHO HaHECEHHOH GopMBapo-
BOH ILJIEHKOH WM C HAIMBJIEHHBIM TOHKHM CJIOEM YIJIepoaa,;

11) Ha CETOYKY HAaHOCAT 2,5 MM’ 06pa3Lia, NOArOTOBNEHHOIO H3 TOMOre-
HaTa, Cpa3y e CTArHBas Kpas Kaluid Ha QUIbTPOBaIbHYK OymMary;

€) MOACYIUMBAIOT CETOYKY HAa BO3AYyX¢ B TeyeHHE 5—I10 MHH, 3aKpbiBas
OT NONanaHuA NbIIH KPpbUUKOH Yalluky I1eTpy WK cTexinsHHOro 0i0Kca, 3aTeM
[IEPEHOCAT B DOKC [UIR XPAHCHUA IEKTPOHHO-MUKPOCKONHUYECKUX 00pa3loB.

3.1.5.4.5. IlpuroroBnenue oOpa3LOB MOJIOKA IS ONpEeIeHUA HAHOYA-
CTHU MeTOAOM TOM:

a) noMelaoT 40 MM~ 06pa3ia B [ONHITPONUACHOBYIO NPOOHPKY;

0) nobasnaloT npoteady «PaaBo3uM» U3 pacyera Ha 40 MM® MOJIOKa —
0,1 ea. akTHBHOCTH TPOTEA3bl, NIEPEMELLHBAIOT CMECH;

B) IOMELAKT ¢cMech 8 TepMocTaT (50°C) MUHUMYM Ha 6 4, ONTHMAJIBHO
Ha 20 4. Ilpumeuanue: cm. . 5.1.5.4.3;

') HA YUCTYIO QHILTPOBANBHYIO OyMary BbIKJIQABIBAIOT MEAHYIO CETOY-
Ky ¢ NpeaBapUTEIbHO HAHECEHHOH GOPMBApPOBOH IUIEHKON WIH ¢ HaNBLJICH-
HbIM TOHKHM CJI0€M YIJIEPOAa;

1) Ha CETOYKY HAHOCAT 2,5 MM’ po6bl MOJIOKA, cpaly JKe CTATMBAas Kpast
Karnm Ha GUIbTPOBAILHYIO OyMary;

€) NMOACYIHBAIOT CETOUKY Ha BO3/yXe B Te€yeHHe 5S— 10 MHH, 3aKpbiBas
OT MONAJAHHA IBUIH KPLIIKOH Yaliky 1leTpu Him cTekasHHOro 0rKca, 3aTeM

[MEPCHOCAT B DOKC U1 XPaHEHHA 3JIEKTPOHHO-MHUKPOCKONHUYECKHUX 00pa3ioB.

5.1.6. Memoouka npogedenusi 21eKMPOHHO-MUKPOCKONUHECKO20 ARANU3A

MeToauka NpOBEACHHA aHAM3a IIPHBOIUTCA IJIS JABYX THNOB 00pas-
LIOB: /UIA CpE30B TKaHEH {OpraHoB) W »HAKHX 00pa3uoB (nja3Ma KpoBH, NH-
3aThl, JKCTPAKTHl, FTOMOI€HAaThl TKAHEH U OpraHos U T. 1.). Haubonee BaxHoe
pazinyhe Mexay 3THUMH o0pa3iaMu 3aK/ltovdaeTcs B TOM, UTO PH aHANIK3e
CpPe30B CYLIECTBYET MPUHUHUMNHAIILHAS BO3MOXHOCTh OIPE/JACINThL JTOKAIM3a-
[{MI0 HAHOYACTHLI B KJIETKE HJIA TKAHH, a [IPH aHaJIM3€ XUAKMX 00pa3LoB Ta-
KOM BO3MO>KHOCTH HET,

MeTtoamnka onMcaHa Ais chydas PpErucTpaudH CHIHAjJa € TOMOIUbIO
[13C-xaMepsl H NIONYYEHHS Pe3yJIbTAaTOB Cpa3y B uH(ppoBoM BHIe. HacTpoii-
Ka K IOCTHPOBKA MHKPOCKONA [MPOBOANUTCA KBAIM(PHUIUPOBAHHBIM ONEPATO-
POM COTTACHO UHCTPYKUMHU K MUKPOCKOITY.

5.1.6.1. MeTtoauka npoBeJeHUS aHaM3a M0 BBISBJICHRIO HAHOYACTHI,
UX HaeHTUPUKALIUH, ONTPEIECICHHUIO UX pa3Mepa U QOPMEI.

a) AHaJIM3 110 BbIAB/ICHUI0 HAHOYACTHUL], HX HACHTH(GHUKALUH, ONIpeaec-
HUIO pasMepa W (QOpPMEI NPOBOJAUTCA HA Mpenaparax roOMOI€HATOB, IUIa3MBI
KPOBH, MOJIOKA U HEKOHTPACTUPOBAHHBIX Cpe3ax TKaHEH M opraHos. ToJIu-
Ha cpe3a TKaHEeH U OpraHoB He JO/DKHA npesbliiath 70-80 HM. HeoOxonuMmo
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YIOOCTOBEPHUTLCA, YTO Ha Cpe3e, NOJIYYEHHOM IIPH Hape3ke OJIoka, MpUCYTCT-
BYET TKaHBb.

0) AHanu3 DPOBOAMTCA ¢ HCHOJB30BAHUEM TPEX CPE30B, HAPE3AHHBIX C
OZHOro M Toro xe 6noxa (obpasua), ¢ ywacrkoB 61oka, OTCTOSLIHX APYT OT
Apyra He MeHee, 4yeM Ha 100 MKM. AHaIM3 KUAKMX OOpa3loB NPOBOAHTCH
A TpEX ceTo4EK ¢ 00pa3loM, HAHECEHHBIM U3 OOHOH M TOH e npoObrl (ro-
MOI'€HaT, I1a3Ma KPOBH, MOJIOKO) MOCJIE TLUIATENBHOIO NEpeMELIHBAHNS NPO-
Obl NepeR KaxAbiM HAHECEHHEM Ha CeTOYKYy. B KadecTBe KOHTpOIS HCIIOND-
3yIOT YHCTBIA OJICHA MIH CETOMKY, YTOOBl YIOCTOBEPHUTHCA B OTCYTCTBHMH
KOHTAMHHALMHK OMIEHAA HIIH CETOYKH NOCTOPOHHUMHU HAHOYACTHIIAMH.

B) B 3aBMCHUMOCTH OT pa3Mepa HaHOYaACTHL, KOTOpbIE HEOOXOAUMO 00-
HapY>XHTh U OXapakTepU30BaTh, BHIOHPAIOTCA napaMeTpbl YBEIIHUYECHHA MHK-
poOcKona u pazMepa o poBrIBAEMOro U3o0paxenus B MHKCENAX.

Bribop 3THX nmapaMeTpoB OHMKTYETCA DPAa3pELICHHEM, KOTOPoe AOJDKHO
ObITh 0O€ecneyeHo B ouuPpoBaHHOM H300pakeHHH, 4TOOBI MOXKHO OBLIO AOC-
TOBEPHO IPOBECTH aHAMH3 pasMepa U GOpMbl HaHOYACTHL. XOTH DNEKTPOH-
HbIH MHKPOCKOIN obecneyHBaeT npelelbHoe paspeliueHde ay4quie 0,5 uM, HO
H3-3a KOHEYHOro pasMepa nukcena Marpuusl 113C, BoiOpaHHOH OHUCKpETHO-
CTH oLn(pOBKH U300pakeHHs (pasMep H300pakeHHs B MUKCENax) paspenie-
HYE B OLUPPOBAHHOM H300paskeHHU R, MOXKET OTIIMYATHCA OT MPEAC/ILHOTO

paspelIeHUss MHKPOCKONa.
Bemmuuna R, ¢ yuetom teopemMnl HalikBucra Oyaer onpenensaTbcs clie-

AyOlen QOpMYJIOH:
R, = §£ , TIe
X

L — nuHeHHbIA pa3Mep noad o0pasna, otodbpaxkaeMelil MUKPOCKONIOM Ha
[13C-kamMepe npu BEIOpAHHOM YBEJIMYCHHH, HM;

X — 4YHCJIO MUKCEIOB B OUM(PPOBAHHOM H300paKeHHH pasMepoM X x X
[THKCENIOB. Y BeIHUEHHE MUKPOCKOMa 00paTHO MpOMOPIIHOHANBHO L.

Y1o0Bl UMETH BO3MOXKHOCTB OMNPEACIHTh POPMY HAHOUACTHIILI, B 4acCT-
HOCTH, OTJIMUKMTh KBAAPATHYKO HAHOYACTHULY OT KpYyIJ10#, HEOOXOAHUMO, YTO-
OBl H300pakeHne HaHouacTmipl Ha [13C-MatpHuue npoeimpoBanock Ha MJIO-
manKky He MeHee 5 x 5 nuxcenoB. TakuMm obpaszoM, MHHHMAIBHBIH pasMep
HAHOYACTHLBI Z,, A1 KOTOPOH MOXHO onpeleuts GOopMy IIpu BEIOPAHHbBIX

napamerpax L u X, onpeaenserca ¢opMyoi:
3L
s
Takum oOpa3oM, 4ToObl 00eCneYHUTHs AOCTOBEPHOC ONPCACICHHE IO
u300paxeHuto pa3mepa 1 GOpMbl HAHOYACTHI] ¢ MUHHUMAJIBHBIM pa3sMepoMm Z,

HeoOxoanMo BeIOpaTh napaMeTpsl L U X Tak, YTOObI

Z
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222,

[Ipu 3TOM cocCTaBifOIIas MOTPEIIHOCTH U3MEpPEHHUS pa3MEpa HaHOYa-

ctulbl 6Z,, kotopyo no ['OCT P 8.563—96 MOXHO OTHECTH K MOrpelIHo-
CTAM CYHTHIBAHUA 3HAYECHUH U3MEPACMON BEJIHYUHEI CO IIKaJl H JHarpamMm, B
C/1y4yac UCMOJb30BAHUA OLNPPOBAHHOTO H300paKEHU COCTABUT:

57, L
X

B 1a61. 1 npeacraBieds! BEMWYUHE] R, Z,, U OZ, TIPH Pa3IN4YHBIX yBE-
JIMYCHUAX M JABYX pa3Mepax H300paKeHHUU B MUKCENax IS TUITMYHOIO 3JICK-
TPOHHOIO MMKPOCKOMNA, y KoToporo npu yseandeHun 50 000 pasmep noss,

npocunpyemoro Ha [ [3C-matpHiy, cocTaBiaser 3 x 3 MKM.

Tabnuya 1
L X L, X X X Z,u; SZH:
YBenydeHue HM -~ Ilpxkcen HM HM
1 000 000 150 x 150 2 000 x 2 000 0,23* 0,4 0,08

2 000 x 2 000 0,15
2 000 x 2 000
2 000 x 2 000
2 000 x 2 000
50 000 3000x3000 | 2000 x 2000
25 000 6 000 x 6 000 | 2 000 x 2 000

12 500 12 000 x 12 000| 2 000 x 2 00

300 x 300 0,45*
375 x 375
750 x 750

1 500 x 1 50

500 000
400 000
200 000
100 000

1,1

2,3

4,5
-

=
o

3,8
7,5 1,3
15 3

Lol
<=

&
L

1 000 000 1 000 x 1000 | 0,45 0,15
500 000 1 000 x 1 000 1,5
400 000 1 000 x 1 000
200 000 1000x1000 | 2,3 3,8
!

—
b

100000 | 1500 x 1500 | 1000 x 1000
50000 [3000x3000{1000x1000| 9 | 15 | 3
25000 [6000x6000|1000x1000] 18 | 30 [ 6

36 | 60 | 12

12 500 12 000 x 12 000} 1 000 x 1 000 36
*Cnenyer yyecTh NpeacabHOE pa3pelieHHEe KOHKPETHOrO MUKPOCKOMA

r) Ilocne HacTpoHKHM MMKPOCKONA B OOBIMHOM pPEXMME MPOCBECUHBALO-
IUECH 3IEKTPOHHOH MHUKPOCKOIIMH [MPOBOAUTCS NMPEABAPHTENLHEIH TPOCMOTP
oOpa3ua ¢ HebGonpuuM yBenuyeHueM (10 000—235 000 x). Llens Takoro mpo-
CMOTpa — OLIEHUTH OJHOPOLHOCTH paCNpPEAC/ICHHA HAHOYACTHL, (3JICKTPOHHO-
KOHTPACTHRIX KOMIMOHEHTOB oOpa3ua) no obpa3lily, BHIABHTH HANHYHE 0O1ac-
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TEH CKOIUIEHHS JEKTPOHHO-ILUIOTHOTO MarepHana, ¢jejiarb NpeaBapHuTellb-

HYIO OLICHKY pa3Mepa BhIABIACMBIX HAHOYACTHUILL.

A) O61acTH HEOJAHOPOAHOTO CKOIUIEHHS 3JIEKTPOHHO-KOHTPACcTHOrO Ma-
TEpHaja MOABEPralOTCA aHANH3Y C Y4YE€TOM BBIUIOIHEHHUA YCIOBHA Z 2 Z,,. OT
pa3sHbIX y4yacTKOB 00pa3ia B mpeaeiiax KaxJao¥ oOHapyeHHOH o01acTH u3-
MepsaeTcsa 3—5 n300paxeHHil, B KOTOPLIX AOMXKHBI OBITH NPEACTABIEHEl OC-
HOBHBIE (110 QOpME, pa3Mepy) THIIbl 0OHAPYKEHHBIX 3JCKTPOHHO-KOHTPACT-
HBIX BKJIIOYEHHMH. ECaH Takux obaacrei donble 6, To no BeIOOPY oneparopa
aHAJTM3UPYIOTCS 6 00nacTed HEOJAHOPOAHOTO CKOIUICHUA 3JJICKTPOHHO-
KOHTPACTHOTO MaTepHaia.

HM306paxenns Ha”HouyacTHll HEOOXOAWMO COXpaHsATe B (akn, obpainas
BHUMAHHE Ha TO, YTOOBI HA M300paxeHHax Obl1a MacmTabHas MeETKa.

Himepenue u300paxkeHH B pPEXHME MPOCBEYMBAIOLIEH ITEKTPOHHOH
MHUKPOCKOIMHUU JOMHOJIHACTCA (B 3aBHCHMOCTH OT THUIIA AHATW3UPYEMBIX HAHO-
YACTHIL) M3MEPEHHAMHN B pexume Judpakuvu 31exkTpoHoBR Wi CXIII73.
[lens u3mepeHHH B pexumax Audpakiuuy 3mekTpoHoB U CXI1DD — nonyue-
HHE JAaHUBIX /U1 HACHTHOHKALMH ANEKTPOHHO-KOHTPACTHOIO Marepuana U
00OCHOBAHHOI'O OTHECEHUA €ro K ONnpenesiseMbIM HAHOYACTHIIAM.

¢) Ilocne uamepeuuin obnacrteil HEOAHOPOAHOI'O CKOTJICHHS JJIEKTPOH-
HO-KOHTpPAaCTHOr0 MaTepHana, a TakKXke B Clydyae HX OTCYTCTBHMA, OIEparop
HaME4aeT JIMHHUIO, NPOXOIAIYIO Yepe3 Bech o0pasen U BIOJb 3TOM JTMHHUH

uimepsaeT 30 paBHOMEPHO OTCTORUIMX JAPYT OT Apyra H300paxKeHUH B peKUME
IPOCBEYUBAKOLLUEH DIEKTPOHHOH MHKPOCKONUH. K300pakKeHHUSs HAHOYACTHILL

HeOOXOAMMO COXpaHsaTh B (paij, 00pawiad BHUMAHHE HA TO, YTOOkI HA H30-
OpaxxeHnsx Oblna MacurrabHas MeTka.

IIpu yeeanueHuu 50 000 pacctosiHne MeEKAY pEerucTpUMpyeMbIMH H30-
OpaxeHusaMu cocrasisier 10—30 roneh 3penus. Kosmmyectso nporryckaeMblx
MOJIEH 3pEHUS MEHSETCA MPAMO MPONOPLUHOHAILHO HMCNOIb3YEMOMY YBEIH-
yeHHto: npu ysearueHun 100 000 nponyckaerca 20—60 nonent 3peHus; npH
yBenudeHuH 10 000 nponyckaetca 2—6 noneit 3penus. Ecan B o6pasie o6-
Hapy»XeHbl 001aCTH HEOAHOPOAHOTO CKOIUIEHHA 3JIEKTPOHHO-KOHTPACTHOIO
MaTepHasa, TO JHHHA, BIOJIb KOTOPOH H3MEPSIOTCAs HU300paKeHHs, Mo BO3-
MOXKHOCTH, JO/DKHa NPOMTH MHMO 3THX olbnacreit. Jlnsg nmogcdera rpoiryc-
KaeMbIX MOJICH PEKOMEHAYETCA MCIO.1b30BaTh ACPEKTHI MOANOKKHM HIH HeE-
OJHOPOAHOCTH 00pa3lia, KOHTPOJUPYH N0 HUM NepemenieHie odpasna.

Ecnan B mojie 3p€HHsA, OT KOTOPOro MNPEAMNoJaracTci perucrpupoBarh
H300paKeHHe, HAHOYACTHLIEI OTCYTCTBYHOT, TO 3aIIMCHIBATE M300paKeHUE B
¢bain He caedyeT, OAHAKO KOJIMYECTBO TAKHUX [OJIEH 3pEHUS NOJDKHO OBITH
MOCYHUTAHO M YUTEHO IPH aHaJIN3€ IUVIOTHOCTH U OMHOPOAHOCTH pacnpeache-
HUA HaHOYACTHL 110 00pasiry.

H3Mepenre H300pakeHHit B pPEXHME NHPOCBEHHBAIOIUCH 3MCKTPOHHOMH
MHUKPOCKOIMMWH AOTNOJHAETCA (B 3aBHCHMMOCTH OT THIIA aHATU3UPYEMBIX HAHO-
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YacTUL) HM3MEPEHHAMH B pekuMe AUPpakuuH 3jekTpoHoB HiIH CXIIDD.
[{enp uamepennit B pexumax nudpakuuy iekrporoB # CXIIO9D — nmomyye-
HUE JaHHBIX VI HACHTH(PHUKALUUUA AIEKTPOHHO-KOHTPACTHOIO MarepHaia M
0DOCHOBAHHOIO OTHECEHHA €T0 K ONpee/IseMbIM HAHOHYACTHLIAM.

) [To OKOHYaHMH HU3MEpeHHIT cneayeT KOHBEPTHPOBATh (Paiiibl ¢ MoIy-
YEHHBIMH H300paXXeHHAMHU H3 BHYTpeHHero ¢opMara nporpaMMHoro obdec-
neyeHus K nmpuoopy B popmarsi .jpeg win .titt (8-6uTHOM), a CIEKTPHI, U3ME-
peHHsie B pexxume CXI1I, konpepTuposars B hopMmartsl .XIs B .txt.

3.1.6.2. Meroauka HaeHTHQHUKALIMA HAHOYACTHUL

MeToanka 3J1E€MEHTHOro KapTupoBaHHsa ¢ nomouibto CXIIID npume-
HUMa JUIS OOHApYXKEHHS OONBIIMHCTBA JJIEMEHTOB, 33 HCKJIKOUYEHHUEM Clle-
ayomux: P, S, Cl, Zn, Ga, Ge, As, Se, Br, Sr, Y, Zr, Nb, Mo, Tc¢, Ru, Rh, Pd,
Ag, Cd, In. B Tom cay4ae, ecnu 118 onpeaensieMblX HAHOYACTHI] BO3MOXXHO
NOJYYECHHE M IEKTPOHOTpAMM, H CieKTpoB XI1IJ3, npearnoyreHune cieayer
OTAaBaTh HACHTHQHKAIMK O cniekTpaM X1139.

B cityyae, ecnu ais onpeaenseMbix HaHo4YacTUil npuMeHdM CXT1I, To
HACHTUDHUKALUA OCYLLECTBNACTCH CACAYIOUIUM 00pa3oM:

® ¢CJIM B AHAJIU3HPYEMOM I10JI€ 3PEHHUA NPUCYTCTBYET 00JIee 5 HaHOYa-
CTHII, TO LIENECOO0PA3HO HCITOIB30BATh PEXKHM 3JICMEHTHOIO KAPTUPOBAHUA;

0 B COOTBETCTBHH ¢ TaOnuuaMM, 3aI0KEHHbIMH B TPOrpaMMHOM
00eCMeYeHHH K MHUKpOCKOIy WiM 0asamMu JaHHBIX MO CIEKTpaM
XI1123 BeiOHpatoTcs 3HayeHus d3Heprunt AEw |, AEw: ¥ AEwmax;

0 € HMCMOJB30BAHUEM 3HEPreTHUYECKOI0 (QUIbLTpa CTPOATCH TPH H30-
OpaxxeHus, COOPMHUPOBAHHBIX JJIEKTPOHAMH, JHEPrHU KOTOPBIX Jie-
KaT B JHUANA30HAX (QEW] — A/2, AEWI + A/Z), (AEWE - A/Z,
fﬁEWl + N?-) H (AEWmax "' N2: AEW[‘I‘I&K + NZ),

O MyTEM MaTeMaTH4ecKoi oOpabOTKH M3 3THX TpeX H300pakeHHH
KOMOMHMpPYETCSl KapTa pacnpeaciacHus BbiOpaHHOro 3neMenTa. s
00paboTKn HEOOX0AHMO HCHONB30BaTh CHELIHAIH3HPOBAHHBIE MPO-
rpaMMBI, TakHe Kak AxioVision ot Zeiss;

O €CINH B I10JI€ 3pEHUA, IIPUCYTCTBYET HE OoJice 5 HAHOYACTHL, TO pe-
KOMECHAYyeTCS H3MepUTH OT KaXAOH U3 Hux cnekTp XI1193.

DAEKTPOHHO-KOHTPACTHBIEC BKJIIOUEHHA B aHAJIM3HpYyeMbiX o0pa3uax oT-
HOCAT K OIIpeAeaseMbIM HAHOYACTHILAM, €CIIH:

® OHH NPHCYTCTBYIOT, KaK B H300paXEHHAX, U3MEPCHHBIX B 0OBIYHOM
peXXuMe MPOCBECUHBAIOLICH 31EKTPOHHOH MHKPOCKOIIMH, TaK M B M300paxe-
HUAX, [OJYYEHHBIX METOJA0M DJJAEMEHTHOTO KapTHPOBAHMA HA OCHOBE
CXIID9;

o uaM criekTpsl X1199, uamepennsie OT OTAENBHBIX HAHOYACTHI B aHa-
JIM3HpYeMOM 00paslue, COOTBETCTBYIOT CIIEKTPaM HAHOYACTHLL CTAHAAPTHOTO

obpasia.
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Ecmu meroauka CXIIDD HenpuMeHMMa I ONPEAETAECMBIX HAHOYQ-
CTHUL, ¥ 3TH YaCTHIUbI ABJAIOTCA KPUCTAUIHYECKHMH, TO A HACHTUDHUKALIHY
MCTIOIb3YIOT PEXKHM JAHPPAKIIHH 3JIEKTPOHOB:

® Ui NOJYYEHHMS JIEKTPOHOrPAMMEI B TIpeaesax Nojs 3peHHs HeoOXo-
AUMO BBIOHpaATh TY 00/1aCTh, B KOTOPOWA MPHCYTCTBYET MAKCHMAJIBHOE KOJIH-
YeCTBO HaHOvYacTHL. Clexyer YMHTRIBATh, YMTO KAYE€CTBEHHas 3JIEKTPOHO-
rpaMMa, KaK NpaBuiIo, NMOJNYYaeTcs, €CJIU B 00J1aCTH, OrpaHMYMBAEMON anep-
TypHOii AnadparMoit auaMeTpoM | MKM, NIpHCYTCTBYET He MeHee 2( naHoya-
ctull. Tem He MeHee, HeoOxoauMo npoboBarek NOJMYYaTh AH(PPAKUHOHHBIE
n300paXkeHHA ¥ OT O0NacTel, COAEpKALLUX MEHbIUESE KOJIHUECTBO HAHOYACTHII;

® cC/IH MONYYAEMBIC 3JACKTPOHOIPAMMbl HMEIOT YETKHE PEgIEKCH, I3TH
H300paKeHUA AO/DKHEBI ObITh COXpaHEeHbl. B MPOTHMBHOM Cilyyae JOCTaTOYHO
COXPAHHTEL XAPAKTEPHOE M300paKEHHUE, MOKA3LIBAIOUICE, YTO OT HAHOYACTHIL B
oOpa3slie He yaaeTca Habnrwaate HHGOPMATUBHON AUPPAKIIMOHHON KAPTHHBI.

DJIEKTPOHHO-KOHTPACTHLIC BKIKOUYECHHUA B aHATM3UPYEMBIX 00pasliax oT-
HOCAT K OHpPEaeIAEMbIM HAHOYACTHLAM, €C/TY NPH HATOXECHHH 3IEKTPOHO-
rpaMM, H3MEPEHHBIX OT dHAIM3HPYEMOro o00pasiia, Ha JJICKTPOHOrPaAMMY
cTaHaapTHoro odpasua, nosoxeHue pedaeKCoB aHAIU3HPYEMEIX HAHOYAC THIL
COBOAAaeT ¢ AMPPAKIHOHHLIMH KOJbIIAMH OT CTAHAAPTHBIX HAHOYACTHLL.

E.c:1n OTHOBPEMEHHO BLIITOJHEHBI CIEAYIOLIHE YCIOBHA:

e aHaau3 ¢ noMoiusio CXI123 HeBO3MOKEH;

® 4aCTHIlbI HACTOJILKO Pa3pexeHbl, YTO HE yJaeTCA NOJYUYHTh AH(PaK-
MOHHYI) KAPTUHY, KOTOPYIO MOXHO ObUIO OBl COMOCTABIATH C ITATOHHOH,
MOJy4eHHOH OT CTaHAAapTHOro obpasua,
TO B 3TOM CIy4ae HACHTH(HKALMA J0/DKHA OCHOBBIBATHECA HA CONOCTABIIEHUH
pasMepoB H GOPMBI HAHOYACTHIL B CTAHIAPTHOM ¥ aHATH3UPYEeMbIX obpasifax.

5.1.6.3. MeToannka npoBEAeHNS aHAIM3a 110 YCTAHOBJICHHUIO JIOKAIH3a-
UMM HAHOYACTHL B Cpe3aX TKAHEH B OPraHOB XKUBOTHLIX.

JlaHHBbI aHAJIU3 BBINOAHAECTCS B CJIy4ae JOCTOBEPHOIO BBIABJICHHS Ha-
HOYACTHII Ha Cpe3ax, HE NMOABEPraBIINXCS KOHTpACTHPOBaHUIO. /s aHanuza
JOKaAJIH3alHHd HAHOYACTHL[ HCITONB3YIOTCH CPE3bl, MPUTOTOBICHHBIE K dHAIH-
3y C MCITOJIb30BAaHMEM CTaHAAPTHOH NPOUECAYPHl IPOBOAKH H KOHTPAaCTHPOBA-
HUS. AHAJIM3 JIOKAJIM3ALMH HAHOYACTHI] IPOBOAHTCA C HCIOJIb30BAHHEM TpEX
CpE30RB, HAPE3aHHLIX C OJIHOrO H TOro e 05oka (obpasua), ¢ yuactkos 0j10Ka,
OTCTOAILKX APYI OT APYyra He McHee, YeM Ha 100 MkMm.

[Ipy BBIMTOTHEHHH AHATM3A JTOKATH3ALUMYA PErHCTPUPYIOTCA H300paxke-
HUA B OOBIMHOM PEXHUME ITPOCBEYHUBAIOLIEH 3IEKTPOHHOH MUKpOCKONUM. s
pPACIIO3HABAHHUA HAHOYACTHIl HA (POHE KOHTPACTHUPOBAHHEIX CTPYKTYP HC-
NoAb3YyIOT AaHHbIE 0 (GOpMe U pa3Mepe HAHOYACTHL, OOHAPYKEHHBIX Ha Cpe-
33X, HE IMOABEPraBUIHXCA KOHTpacTHpoBaHHIO. ke MeToauka CXII22 mpume-
HHMA JUIA ONMpEeAe/SIEMbIX HAHOYACTHL[, TO PEKOMEHIYETCA JOIMOJIHHUTETHHO
ITPOBOJIMTE JIEMEHTHOE KapTHPOBAHKHE HAHOYACTHILL ¢ Ucnonb3oBaHneM CXI1I0.
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O0s3aTeNBHBIM AB/IETCA aHAIN3 JIOKAJIM3alHH B y4acTKaX HEOQHOPO/-
HOrO CKOIIJIEHHS HAHOYAaCTHILl, €CJIM TAaKHE YYacTKH OputM OOHapykeHb! Ha
Cpe3ax, He MOJABEPraBILHXCH KOHTPACTHUPOBAHHIO. [JONONHUTEIBLHO XapaKTe-
pU3yeTCs JIOKAIM3ALHA paccestHHbIX HaHoyacTHl. Llenp atoro ananusa ciae-
NaTh 3aKII0YEHHE:

e 1100 O CTPYKTypax, B KOTOPBIX IPEHUMYIUECTBEHHO JIOKAIH3YIOTCH

HaHOYaCTHLIB,
e 1160 0 HecnieunpnuHoM (auddPy3Hom) pacnpenesieHMH HAHOYACTHIL B

KJIeTOYHBIX M TKAHEBBIX CTPYKTypaXx.
[Ipy GonbiOM KOJIHYECTBE HAHOYACTHL B aHAJIM3NUPYEMBIX Cpe3ax cie-

IYET NEePEeHUCIIUTL CTPYKTYPBI, B KOTOPbIX HAHOYACTHLIBI JOCTOBEPHO HE 00-
HAPY>XXHBAKTCA.

UneHTUQHUKANHUA TKAHEBBIX M KJIETOYHBLIX CTPYKTYP M 3aKIIOYCHHE O
JIOKANHU3a1LHH HAHOYACTHUL JO/DKHBI BBITIONMHATLCA CIEIHATMCTOM, HMEIOILUM

ONbIT NMOJOOHBIX UCCIIEHOBAHHHA.
3.1.7. Obpabomka danhblx 21€KMPOHHO-MUKPOCKONUNECKO2O0 UCCAEO08AHUA

ITomydyeHHble M300pa>keHHs AOMKHBL ObITH 00paboTaHbl B NporpaMme
/18 00pabdOTK MHUKPOCKOMMYECKHUX M300pakeHur (pexoMeHayeTcs cBoboi-
HO pacnpocTpaHseMas nporpamma Imagel), nocrynsas B MHrepHeTe Ha cauTte
http//rsb.into.nth.gov/1j/).

[1o mony4YyeHHBIM U300paXKCHUAM BBLIMHCIIAECTCH CpeJlHEE YUC/IO YaCTHL,
NPUXOAALUMXCA HA eAHHHLY IL1omaau obpasua. Jlias storo s KaXaoro 3
UMEIOUMXCS KaAPOB BBIMUCIAECTCA KOJUYECTBO HAHOYACTHL, MPHUXOAALICECS
Ha eanHULY nuowmaan. K nonyyennoi Beibopke 100aBnsaroTCs MYCTHIC MO
3pEHHA, €CNU OHH ObUIM OOHapyxeHbl Ha obpa3sue. [1o noarydyeHHOH BBEIOOPKE
BEIYUCIAETCH CpEeAHEE KOJIHYECTBO HAHOYACTHIL, NPHXOAALICECA HA €AUHHUILY
MIOHIAAH H CPEJHEE KBAAPATHYHOE OTKIOHEHHE 3TOH BEJIMUUHBL.

[To mony4eHHLIM H300paXKeHHAM BLIMHUCIAETCS CpeJIHHHM pa3Mep YacTHII.
JU1s 3TOro HCNOJIB3yKOTCA T€ H300paXKEHU, HA KOTOPBIX YBEJIMYEHHE MHKPO-
CKOMNAa MakCUManeHo. Ecniu obigee YMCIO YaCTHL Ha BCeX MOJYYEHHBIX H30-
OpaxeHusax mMeHee wnr paBHo 100, To OHH Bce A0DKHBI OBITh BIJIIOYCHBI B
BBIOOPKY, KOoTOpas Oyaer oOpabartbiBarbesi. Ecnn oflee 4MUCIO 4acTUll Ha
BCEX MOAy4eHHbIX M300paxkeHusax O6onee 100, To cienyer BrIOpars T€ H30-
OpaXXeHHs, HA KOTOPBIX HaHOYAcTHUbI BUAHLI Haubonee KoHTpacTHO. Ilo rno-
NIYYEHHBIM PE3YJIBTATAM CTPOUTCA THCTOTpPaMMa paclpeIeICHUA HaHOYACTHIL
1o pasMepaM, MpoBEpAETCsAs €€ HOPMANbHOE (rayCCOBCKOE) pachpeneiieHHe
(pexoMeHaauMy no BuIOOPY KpHTepHes rnMpoBepkH onucann B I OCT 8.207—76),
BBLIYHCIIAETCA CPEAHUN pasMep M CpelHee KBaJpaTHYHOE OTKJIOHEHHE. Bo3-
MOXHO MCNOJIL30BATH ClteUHanbHbie PYHKUKMH Ut 00pabOTKH M300paxeHHH,
KOTOpPEbIE [103BO/IAIOT aBTOMATH3HpPOBATh BEIYHCIICHHA.
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1 xapakTepuCcTHKH GOpMBI HAHOYACTHIL HCIOB3YETCA OJHH H3 JBYX
10AX0/10B:

® /1A K&KIAOH HAHOYACTHLL, BXOAAIEH B BBIOOPKY, BHIYUCIAOTCT MaK-
CAMAJIbHBIH ¥ MHUHUMAJIBHBIN pa3MeEp, AHAIM3UPYETCH HX OTHOLICHHUE —

(hopM-¢axTop;
S

® JUIA KaKAOH HAHOYACTHIBI BBIYMCIIACTCH UHPKYASPHOCTE 477 —, Tae
e

S — nouanhb, a p — NEPUMETP HAHOYACTHILBI.
[To popM-dakTopy (MM NO UHPKYJIAPHOCTH) JOMKHA OBITH MOCTPOEHA
THCTOrpaMMa pacrpeielICHus, BBIYHCIEHO Cpe/IHee H CPpeJHEee KBaAPATHYHOC

OTKJIOHEHHE,
Ecaun Obu1d u3MepeHsl cnekrphl X123, 10 cneayer onpenenauTh Kpaid

MOTJOIECHHA MMUKA HCKOMOTO 3J1EMEHTa, MAKCUMYM MHKAa, U CPABHHTHL JTH
napaMeTpsl ¢ 00pa3zloM cpasHeHus. B ciaydae, ecim oOpa3uoM CpaBHEHHA
IBASETCA CTAHAAPTHBIA 00pa3ell HCKOMBIX HAHOYACTHLL, Kpail MOTJIOILEHKS U

MaKCHMYM CHEKTPOB NOITIOLIEHNA MHKOB J0JKHBI COBNAAarh.
Eciu Oblna rosyydceHa MNIEKTPOHOTpaMMa OT HAHOYACTHL[ B HCCIICIYyeE-

MOM 00pas3lie, TO ee HeOOX0AUMO CPaBHUTH C ITAJIOHHOM 3NEKTPOHOTPaAMMOId
OT CTaHApATHOTO 00pa3ua NyTeM HAT0KEHHUA.

3.1.8. [Ipeocmasnenue pezyromamog

[To peayasTaTam aHAIM3a FOTOBHTCH IMMHCHEMEHHOE 3aK/MIOYEHHE O HAJIH-
YU WIH OTCYTCTBMM HaHO4YacTUil B oOpasne. ECiH HaHowacTuusl Ok 00-
HapY»XEHbI, TO AOJDKHBI OBITH NMPEAOCTABICHBI:

® XapaKTepHble M300paXXKEHHUA HAHO4YACTHU B 0o0pa3ie, H3MEpPEHHbIC Me-
TOAOM MNMPOCBEYHBAIOUIEH IJIEKTPOHHON MUKPOCKOIINH,

® /I OJHOPOAHBIX 00pa3noB (MOJOKO, TOMOI€HaTHI, 1J1a3Ma, CHIBOPOT-
Ka, TKaHEBBIC IKCTPAKTHI, APYrue¢ OHOJOTHYECKHEe XHAKOCTH) NpEACTaBIfCT-
CA CpeAHeE YHCIIO YacTHIl, NPUXOAALIEeCs Ha EANHULY MIOLIALH, U CPEAHEE
KBaApaTHYHOE OTKIOHEHHE 3TOH BEJIIHYMHEI;

® THCTOIpPaMMa pacrpeleNeHud HAHOYACTMI IO pasMepaM, CpeaHMH
pa3sMep, €ro CpeAHee KBAJApaTHYHOE OTKIOHEHME, a TAKXKE COIMOCTABJICHHE ¢
COOTBETCTBYIOILMMM JIAHHBIMHU JUIA CTaHAApTHOro obpasua COOTBETCTBYIO-
[IEr'0 HAHOMAaTepHana;

® THCTOrpaMMa pachpeieieHUs HAHOYACTHIL Mo GOopM-PQaKTOpy H/HIM
3HAYEHHIO LUPKYIAAPHOCTH, cpeiHee 3HaYeHHE popM-PpakTopa (LIUMPKYISpHO-
CTH) H €€ CpeliHee KBaJpaTHYHOE OTKJIOHEHHUE, a TAKXKE COINOCTABIICHHAE ITHX

JIAHHBIX C COOTBETCTBYKIUHMH JaHHBIMH JUI1 00pa3lla CpaBHEHHA.
Ecnm 611 cHat cnektp XI123, TO KpoMe caMOoro CrieKTpa J0KEH ObITH

NPUBEIEH CMNEKTP, NOMYYECHHBIH OT CTaRAapTHOro obpasua, a Takke H3o0pa-
KeHHe 001acTH ¢ HAHOYACTHLIAMH, OT KOTOpPBIA OoH OblI mojyueH. B ciayyae
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MPOBEACHNA IEMEHTHOIO KapTHUPOBAHHUA MPUBOJUTCA H300pakeHHE, Xapak-
TEepHU3YIOLEe PaCIIpeesICHUE aHATU3UPYEMOTO 3/IEMEHTA.

Ecnu Obula CHsATa KapTHHA AMPpaKUMH 3JIEKTPOHOB, TO JAO/KEH OBITH
NpeAcTaB/eH pe3ylbTaT €€ CONOCTaBJACHHUA € 3JIEKTPOHOrpaMMOH CTaHIapT-
HOro obpa3sua.

B otu€Tre 0 npoBeAEHHOM HCCAEAOBAHUM IPHBOAHTCE MOTUBHPOBAHHOE
3AKJIIOYCHHUE O JIOKATM3AlUM HAHOYACTHL, NEPEYUCISAIOTCH KIETOYHBIE U TKa-
HEBBIE CTPYKTYPBI, B KOTOPBIX [POUCXOAHT HAKOIUICHHE HAHOYACTHIL, a Tak-
K€ OTMEUYAIOTCS T€ CTPYKTYPhl, B KOTOPBIX HAHOYACTHILIBI JIOCTOBEPHO He 00-

HAPY>KCHBI.

V1. MeToAbI AHAJIH32 XHMHYECKOr0 COCTABA HAHOMATEPHAJIOB B
COCTaBE NPHPOAHBLIX OHOJIOrHYECKHX H A0HOTHUYECKHX 00bEKTOB

6.1. Amomno-amuccuonnan cnexmpoghomomempusn

6.1.1. Hpunyun memooa

Mertoa ocHOBaH Ha OKUCIHUTEIBHO-KHCIOTHOH «MOKPOH» MHHEpa/IH3a-
uu npod neeneayeMseix OnocyodcTparoB U abHOTHYECKHX 00pa3LIOB H 110CIIe-
AYIOUIEM aHATH3€ UX HAa BXOJALIME B COCTAB HAHOYACTML XHUMHYECKHE dJle-
MEHTBbI METOJAOM AaTOMHO-3MHCCHOHHOH CIIEKTPOMETPHH C UCITONB30BAHHEM B
KayecTBe UCTOYHHKA BO30OYXKAEHHA BBICOKOYACTOTHOH HHAYKTUBHO CBS3aH-
HOH aproHoBoH nuiasMbl. lTepeBeaeHrue KOMNOHEHTOB 0Opa3a, BKIHOYasA CO-
AepxkaiMecsa B HEM HAHOYACTHLIBL, B pacTBOp AocTHraercs obpaboTkou mmpod
KOHUECHTPUPOBAHHON a30THOH KUCJIOTOH NPH OTKPHITOM M aBTOKJIABHOM pa3-
AOXeHUH. [1oTHOIrO npeABapUTENBHOTO pa3pyIICHUS OPraHHYECCKON MaTPHLIbI
He TpeOyercs, MOCKOJBKY 3TO HE CKa3bIBACTCA Ha MNPOTEKAKIUEH B IL1a3Me
TIPM BBICOKOH TeMIepaTrype aroMH3aUuH Npobbl ¥ Ha nporeccax Bo3OyxIe-
HUS IMUCCHOHHRIX CIEKTPOB aTOMOB ONPEAC/IASCMBIX 3JIEMEHTOB, MPHYEM
IPUMEHEHHE CXEMEI IOCNEA0BATE/IBHOIO CKAHUPOBAHHUA MO3BOJIAET 3a1aBaTh
HEOOXOIUMBIA CIHCOK TpeOyeMbIX CHNEKTPaIbHBIX 3MHCCHOHHBIX JIHHHH,
OTBEYAIOIMX OMpELEIIAEMEIM JIEMEHTAM.

6.1.2. OcnosHnble mexnuyeckue xapaxmepucmuKku cpeocme usMepeHui

PekoMenayercs HCI0JIL30BATH HOCNEA0BATE/IBHLINA aTOMHO-
IMHCCHOHHEIH cniektpoMeTp (Tuna Optima 2000™ DV u ero cepun Optima
4X00 DV wunuv aHanord4vHeie), KOTOPLIE MPEACTABIAIOT COOOM ONTHYECKHE
CIICKTPOMETPBI ¢ NOJYNPOBOJHUKOBBIMH AerekTopamMu THna CCD (charge-
coupled device) M ¢ UHOYKTHBHO CBA3aHHOM ILTa3MOH B KaYyeCTBE HCTOYHHKA
BO30YyxxaeHUs cnieKTpoB. Pabouynid aMana3oH JJIMH BOJH TakUX CIIEKTPOMET-
pos cocrasnser 165—800 um npu cnexrpanbHOM paspewieHud 0,007 (nmpu
JUIHHE BOJHBL 193 uM). CnekrpaibHas nosoca IMPOMYCKAHHSA YacCTOT:
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0,009 um Ha 200 uMm, 0,027 M Ha 700 HM, MOHOXpoMaTOp THNA Jluee.
JKCIO3MUMA CIEKTPOB OCYIECTBIACTCS ABTOMATHUECKH B UHTEpBaie 0,01 —
500 ¢, KONMMYECTBO PEIUIMK — MNPOU3BOJILHOE. B CIIEKTpOMETpPE peasiH3yeTCs
CIIEKTPAJIbHAA KOPpPEKUUA (POHA ¢ MOMOILUBI AITOPUTMA MYJIbTHCHEKTPAIL-
Hol punerpauun (MSF). PaGoTta cnektpoMeTrpa MOJHOCTBEIO YIIPABAAETCS M
KOHTPOIUpYETCH NMporpaMMHbIM odecniedeHueM. [IporpammHoe obecneyenne
NO3BOJIAET OCYLIECTBJIATH NOJHYKO aBTOMATH3allMI0 U3MEPCHUH H ynpaBJie-
HUE BCNIOMOTaTE/IbHBIMU CUCTEMAMH IJIS BBOJA MPOO, COXPAHAECT Pe3y.1bTaThI
H3MEPEHUM, BKJIIOYAsA CHEKTPBI, 4 AA€T BO3MOXHOCTE NOBTOPHOH 0OpaboTKH
HHQOpMALIMA 0€3 [pOBEACHUsS AONOIHHMTENBHBIX H3MEpeHHM. Pesynbrarsl
AHAJIM3a BRIBOJAATCA HA MOHHTOD B TpeOyeMoM opMmarte, COXpaHSIOTCS B BH-
ne ¢aiaa Ha XECTKOM JUCKE KOMIBIOTEpAa ¥ MOIYT OBITh NEepeHeceHbl Ha
APYTHEC HOCUTENH A4 JanbHehel obpadoTky.

6.1.3. Cpedcmaa uzmeperuil, mamepuansl, peaKmuest

6.1.3.1. Cpencraa H3MepEHHI.
ATOMHO-3’MHUCCHOHHBLIHA CIIEKTPOMET] ¢
paaOYaCTOTHBIM JIEKTPOMArHUTHBLIM MeHEPATOPOM
U1 BO30Y»KOeHHS HHAYKTMBHO CBA3AHHON aproHOBOM
[J1a3mMbl, 000pYAOBAHHBIH YCTPOMRCTBOM IS
KOHTPOJI1 CKOPOCTEH NOTOKA aproHa, KOMNbIOTEPOM
1 06pabOTKH BHIXOAHBIX CUTHAIOB CIIEKTPOMETPA
C BO3MOXHOCTBIO KOPPEKIMH (OHOBBIX CHIHAJIOB,
HMEIOHN cepTAPHKAT PocTexperyTHpoBaHHA,
3apEruCTPUPOBAHHLIA B [ OCy1TapCTBEHHOM peecTpe
CpeJCTB U3MEPEHHH
Bechl aHATUTHYECKHE JJIEKTPOHHBIE C [IPpEAEIIOM
aoryckaeMoil norpeirHocty = 0,0005 r ['OCT 24104—2001
Tepmobiox pupmsel « Ikpoc» (Moa. 4020) unu
aHaJ1IorH4HbIA ¢ 30 UK donee rue3taMu 1A
GTOpONIacCTOBLIX HHIHHAPOB, BMECTUMOCTBIO
20 cM’ (BO3MOXKHO MCIIOIb30BAaHHE YCTAHOBOK [UIA
MHKDPOBOJIHOBOH NpoOONOAroTOBKH CO
¢TOpONIACTOBHLIMH BKJIa/IbILIIAMH B aBTOKJ1aBbI)
AKBaTUCTHWUIATOP IIEKTPHUECKHH
OJHOCTYNEHYAThIH WIH NABYXCTYNCHYATHIM 'OCT 28165—89
MeMOpanuas KoOMOHHHUpOBaHHAA YCTAHOBKA 115
NOJTYYEHUA JEHOHH30BAHHOH BOAbI THIA
«Boaonely» UIH aHAJTOTHYIHas
J103aTOpbI ¢ NEPEMEHHBIM 00BEMOM O3UPOBAHHA

«Gilson»:
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- 0,2—2,0 mm? ¢ mrarom 0,01 Mm3, ¢ TouHocTeIO 1 1,2 %
- 220 mM? ¢ muarom 0,01 Mm?, ¢ TourocTeio £ 0,8 %

- 1-—10 cm? ¢ marom 0,1 cM?, ¢ TounocTeio 1 0,5 %
Jo3aropsl «JleHnunery: TY 9452-002-33189998—2002

- 0,5—10,0 My ¢ tiarom 0,01 M3, ¢ Touroctsio £ 0,8 %
- 20—200 mMm? ¢ mzarom 0,1 Mm3, ¢ Toudoctsro t 0,6 %
- 100—1 000 MmMm? ¢ maroM 1 Mm3, ¢ TouHOCTEIO £ 3 %
(CTakaHbl XUMHUYECKHE TEPMOCTOMKHE,
BMECTHMOCTBIO 100—150 oM’ ['OCT 25336—82
[Ipo6upku TedaoHOBBIE rpagyupoBaHHbie Ha 10 cM’
Oanopa3oBble NOIUITPONUIIEHOBBIE IPAly HPOBAHHBIE
HEHTPHPYXKHBIE NPOOHPKH 0€3 KPBILIEK, EMKOCTBIO
15 cM’, ULl XPAHEHHA PaCTBOPEHHKIX 06pas3LoR
OaHopa3oBbIe [OJHITPOIIHIIEHOBLIE IPAAYHPOBAHHDIC
HEHTPHPY>KHBIE NPOOHPKH C BAHTOBBIMH KPbILLIKAMH,
eMKOCTBI0 SO CM’, VISl XpaHCHHS PabOYMX CTaHIAPTOB

L{nauuap MepHBIi, BMecTiMocThio 100 cm [OCT 1770—74
CTakaHyMKH 119 B3BCILHBAHNA ['OCT 25336—82
Y nbrpa3zsykosas BaHHa Y 3B-9,5 TY 5252-378-0860808—96

HJIM aHAJTOTMYHASA
6.1.3.2. PeakTBbl 1 MaTEpHUAJIbI.

Kucriora a30THass KOHUEHTPHPOBAHHAsA, OCY WM
OYHILCHHAA METOAOM NEPETOHKH
B KBAPUECBOH HJIK B TEPMOCTOHKOM

MOJHITPONHMICHOBOH NNOCYde [OCT 11125—84

Apros razoo0pa3Heli BEICOKOH YHCTOTEI TV 6-21-12-94 (¢ u3m. 1, 2)
Boaa aucTHIUIHpOBaHHAA 10 FOCT 6709—79

AlleTOH, OCY TY 2633-039-44493179—00
HMupauit (111) a30THOKHCTBIA (OCY MM HMITOPTHBIH

aHaJIor)

CranzapTHbie 00pa3ibl cocTaBa paCTBOPOB OJAHO- H
MHOI03JIEMEHTHBIC IS ATOMHO-3MMCCUOHHOH

CTICKTPOMETPHH
Ckanpnens ['OCT 21240—89

PunbTpoBaibHaA bymara
3ammTHas nabopatopHas rieHka tvna Parafilm

«M» unu nogobHas
0.1.4. Ipebosanusn x 6ezonacknocmu nposederus pabont

[Ipn pabore ¢ XMMHUYECKHMH BELIECTBAMH M pEaKTHBAMM HEOOXOIHMO
coOnonarh TpeboBaHusA TeXHUKH 0€30MAacCHOCTH, YCTAHOBIEHHBIE A paboT
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C TOKCHYHBIMH, CIKHMH H JICTKOBOCIUIAMCHAIOIIIHMHACA BEUICCTBAMH II0

'OCT 12.4.021—75.
Paboune CTO/NBI H MOBEPXHOCTH HO/DKHBI COACPIKATHCA B 4HCTOTE. B

KOHLe pabdodero IHA MOCNE OTKIIOYEHUs BCeX NpHAOOPOB TNPOHU3BOIHUTCH

BJaXKHas YOOpKa pabouux NMOBEPXHOCTEH.
be3onacHOCTE npu paboTe € ANEKTPOYCTAHOBKAMH 00€CMEUUBAETCH 110

['OCT 12.1.019—79. Ilomemenne i NpoBeOeHUA U3MEPEHHH JOXKHO CO-
OTBETCTBOBATh YCTAHOBJIEHHBIM TpeboBaHusaM. [lpn BeIMOAHEHHH pabor
AODKHE] OBITH COOMOICHBI MEPHI NPOTHBOIMNOXKAPHO 6€30MacCHOCTH B COOT-
BETCTBMH C YCTAHOBACHHBIMH TpeOoBaHMAMH. Tpeboranus Oe30MaCHOCTH
JO/DKHBI COOTBETCTBOBATSH MPaBHJIaM, YCTAHOBJICHHBIM B TEXHHYECKOM OIH-

CaHMK Ha NpUOOPEI.
6.1.5. Tpebosanus x kearughuxayuu auy, pabomarowux Ha cnekmpomempe

K BBINOSIHEHHIO H3MEPEHUN HA CHEKTPOMETPE MONMYCKaroTCa JMua,
MMEIOLIHE ONBIT padoThl C ONITHYECKUMHU CPEACTBAMU U3MECPCHHH THNA aTOM-
HO-3MUCCHOHHOTO ClIEKTpOMETPa ¢ HHAYKTHBHO CBA3AHHOH IUIa3MOH, M0-
TBEP)KACHHBIH aTTEeCTATOM QUPMBI, BLITYCTHBLICH npHOOp; H3yUYHUBIOHE TeX-
HHYECKOE OIUCAHHE H3MEPHUTEIBHOrO0 NMpuOopa M METOAUKY BBINOJIHEHUA
niMmepeHn; obydensie B cooTBeTcTBHM ¢ I'OCT 12.0.004—90 n npoien-
IHE HHCTPYKTAaXK MO TEXHHKE 0€301acHOCTH Ha paboueM MECTe M 03HAKOM-
JIEHHBIE C MpaBWIaMH OOCTyKMBaHusA cnekTpoMerpa. K npoBeaeHHo npobo-
MOArOTOBKH JOMYCKAKTCA JIMLA, UMEIIIHE ONbIT paboTel B XHMHYECKOM

nabopaTtopuu.
6.1.6. Ycnosus evinonnenua uamepernui

BeinonHeHWE M3MEPEHUHA MPOBOIAT IPH HOPMAIBHBIX KIMMATHYECKHX
YCIOBHSX MCNIBITAaHUH. [loMelieHHe He JOJDKHO CoAepXKAaTh TOKCHYHBIX N1apOB
i razos. Temreparypa OKpyKaroulero Bosayxa B nadoparopuu 18—25 °C.
AtMocdepHoe aaBiaenve 84—106 xIla (630—800 MM pr. cT.). Bnaxuocrs
Bo3ayxa 80+ 5 % npu temnepatype 25 °C. Ilpx HCNOAB30BAHHU 3IEKTPO-
npuOopoB 4yactoTa nepeMedHoro toka 50,0 £ 0,2 I'u, HanpsixkeHue cetu 220 +
10 B. OcBewieHue noMelieHns €CTECTBEHHOS WIH UCKYCCTBEHHOE, HE Orpa-
HUYNBAETCA 0COOBIMU TPCOOBAHUAMM.

6.1.7. [loocomoeka k npogedeHuto usmeperuu

Bce mpoueaypsl NMOATOTOBKH Mpo0O K aHAJIH3Y AO/DKHBI UCKIK4YaTh BO3-
MOXHOCTb BHECEHHMA B HUX 3arpsasHeHud, HMcnonszyemyro nng npobonoaro-

TOBKHY (PTOPOIIACTOBYK NMOCYAY TIUATEILHO MPOMBIBAIOT B YILTPA3BYKOBOH
BaHHEe B pa30aBieHHOM | : | a30THOM KHCJIOTE M TPHXKIBI OIOJIACKHBAIOT JACH-

OHH30OBAHHOH BOJIOH.
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6.1.8. Ombop, xpanerue u nodcomoexa npob

OOpa3usl OHOJIOTHYECKHX NpO0 OT KMBOTHBIX, PACTEHHH, CEJIbCKOXO-
3SUCTBEHHOTO ChIpbA M ApYyrux 06BEKTOB OTOHPAIOT [T0 METONHKAM NPOOOOT-
Oopa and COOTBETCTBYIOMMX BHAOB npoaykuuH. [lomyyennad macca o6pas-
OB JOJ/DKHA COCTAaBJATH HE MEHEE | I' B Clyyae onpenesIeHHA OJHOro 3Je-
MEHTA U HE MEHEE 3—5 I pH OAHOBPEMEHHOM onpeaeneruu Ao 20 anemMen-
TOB. B ciiyqae AIMTENBHOro XpaHeHHs o0pa3usl IOMEWalT B repMETHYHBIE
OJHOpa30BbIe NMPOOHPKH H 3aMOopaHUBalOT 10 —18 °C nnbo nHoPHIHIHPYIOT.

Paznoxenue npod OnocyOcTpaToB NPOBOAAT ClieAYIOLIUM 00pa3oM.

a) Kuoxue obpasyvi. Omxpbimoe paznoxcenue. HaBecky aHanusupye-
MOro o0BbeKTa OEpPYT HA AHAIMTHHYECKUX BECaX BO PTOpPOMIACTOBLIE LUMIMHA-~
ps1 (tuna PTFE, Viton™, Teflon™, PFA), onpenensas MacCcy HABECKH C TOY-

HOCTBIO 1 (0,001 r no pasHuLe Macchl UHJIHHAPA 10 H MOCIE B3ATHS HABECKHU.
B uuauHap npunysarot 0,3—1,0 cM’ KOHUCHTPUPOBAHHON a30THOH KHCJIO-
Thl, HAKPBIBAKT JabOPATOPHOI TUIEHKOH U NMOMEIawT B TepMOOJIOK, pa3o-
rpetoid fo 115 °C. Boiaepxuator B TepMoOiioke B teueHue 0,5—1,049 10
romoreHu3auum npoOsl. PacTBopeHHBIH 00pa3el KOJIHYECTBEHHO NEPEHOCAT
B MEPHYIO NMOJHNPONHICHOBYH) NPOOHPKY, TPOSKPATHO cmmnaa CO CTEHKH
LMIMHAPA, ¥ AOBOAAT JEHOHH30BaHHOM Bomoi a0 10 cM’. 'epMeTHuHO 3a-
KPBIBAIOT 3alIHTHOH TUIEHKOH, NEPEMELIMBAKOT H HANPABJIAIOT Ha aHAITH3.

6) ILiomnuie obpaszysl. Muxkpoeonrnoeas npobonodecomoéka. Y Ka3aHHYIO
BbILIe B JAHHOM INYHKTE HABECKY HANH3UDYEMOro oﬁpaaua MOMEILAINT BO
$TOpPONNACTOBBIH BKJIAIbILI ¥ JOOABIAIOT 5 CM® a30THOI KHCIJIOTHI. ABTOK/IAR
¢ poOoi BO BKIIAALIIE OMEIHAIOT B MUKPOBOJIHOBYIO MEYb H Pa3araror
npo0y, HCNOJIL3YA MPOTPaAMMY Pa3NOoXKEHHA, PEKOMECHAOBAHHYK) H3IOTOBHUTE-
IEM MHKPOBOJIHOBOH Nedd. B ob1ieM ciiyyae Ui MAIrKHMX TKAaHEH XKHBOTHBIX,
CENbCKOXO3AHCTBEHHOIO ChIphA MOXKHO NPUMEHATH CIACAYIOLIMH PEXHM Ha-

rpesa: noAbeM TeMnepatypnl A0 200 °C B TeYeHHe 5 MHH, BLLIIEPXKHBAHHE B

Teuedne 5 MuH nipy 200 °C, oxnaxaeHue a0 45 °C. OxnaxacHHBIA aBTOKJIaB
BCTPIXHUBAIOT 11 NEPEMELINBAHNA COACPIKMUMOTO M NPHOTKPLIBAKT KPEILIKY
U8 ypaBHOBELUIMBaHMs AapacHus. KaueCTBEHHO pa3znoeHHas npoda nocne
OTroHa OKHMCHOB a30Ta JIO/DKHA MPEACTaBIATh COO0M OECLBETHRIM HIIM XKEJl-
TOBaThLIM PO3pauYHLId pacTBop, 6€3 HE paCTBOPHUBILIMXCA YAaCTHI[ HA JHE H Ha
CTeHkax BiKaaasiua. PacrBopeHHyro npolOy KOIHY4ECTBEHHO MEPEHOCAT B
npoﬁnpxy o6bemoM 15 cm’, TPOCKPATHO BCTPAXHBasA BKIAAbIL C KPBIUIKOH C
I em’ neuonﬂaoaaﬂnou BOJIbI H TIEPEHOCH KAXKIABIH CMBIB B MPOOHPKY, MOBO-
18t 06beM 10 10 cM’ 1eHOHH30BAHHOM BOIOH, 3aKPBIBAIOT H NIEPEMELIHBAIOT.
ABTOMATHYECKUM A03aTOPOM €O CMEHHBIM HAKOHEHHHKOM oTOHpaIOT ATHK-
BOTHYIO 4acTh 1 cM” u foBomat A0 10 cM’ 0,5 %-Hoit a30THOM KHCIOTOH, 3a-

KPBIBAIOT 3aLlUHTHOH nabopaTOpHOM NJIEHKOH, nepenarmT Ha aHAIH3. [laHHbIe
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06 06beMe ATMKBOTHOM 4acTH B 00BbEME pa3Be/ICHHUS BBOAAT B IPOrpaMMHOE

obecrnieueHHe CeKTPOMETPa BMECTE C HA3BAHUEM M HaBECKOH 0Opasua.
Jlomyckaercd HenocpeACTBEHHBIH OTOOP aNIMKBOTHOH 4acTH OO0BEMOM

0,1—0,5 cM’ 13 pa3noxeHHOM npoGsl B aBToKIaBE. UTOGH! CKOMIEHCHPOBATE
IPH 3TOM MOIPEIIHOCTh pa3baBiicHUA, TIepel pas3iioKeHHEeM B NMPo0y HYXHO
noOaBUTh pacTBOp BHyTpeHHero cranaapra (In uau Rh), ytoOs1 xoHUEHTpa-
LIMA BHYTPCHHEro CTaHIApTa B KOHEYHOM PacTBOPE, HAIPABIAEMOM Ha aHa-

M3, COCTAB/LIA MPHMEPHO 10 Mxr/aM’  (Harpumep, ﬂOﬁaBHTB B [poly
100 MM’ pacTBOpa, coepxamiero 10 MI‘/JIM Rh, 3aTem u3 5 cM’ paziioxeH-

HO#1 MPOGHI B3ATH ATHKBOTHYIO YacThk 0,5 cM® 1 goBectn a0 10 cM’). PacTsop
BHYTPEHHErO CTaHapTa HeoOxoAuMo 100aBATe BO BCE X0J0CThIE NPOOHI H B
KaTuOpPOBOYHbIE PacTBOPSI. 3a7aHHYI0 KOHLIEHTPALMIO BHYTPEHHEIO CTaH-
napra (10 MKr/aM’) B XOJOCTBIX M CTAHAAPTHBIX pactBopax HeobxoauMo

TOYHO COOJIIOJATE.
PactBop Xxonoctoil npoObl rOTOBAT C BBHIMOJHEHHEM BCEX YKa3aHHBIX

BEILLE OTEpaLHi, 3a HCKITIOYEHUEM ONEpalMH B3ATHS HABECKH.

6.1.9. [Ipucomoenenue cmanoapmuulx 2pacyupo8oyHbiX pacmeopos

PaGoune crangapTHeie pacTBOPHI rOTOBAT pa3dapieHHeM CTaHIAPTHBIX
OIMOPHBIX MHOTO3JIEMEHTHBIX pacTBOPOB. ONOpHBIEC CTAHJAAPTHI MPHIOTAB/IN-
BAIOT, CMEUIMBAA OIPEAEJICHHBIE KOMUYECTBA OAHOIIEMEHTHBIX CTaHAapTHEIX
pacTBOpPOB /11 aTOMHOH CreKTpoMeTpuH. [IpH 3TOM yuuTBIBAIOT MATPHUIIEI
HUCXOJHbBIX PaCTBOPOB I MCKJIOMEHHS IOTEPh 3JIEMEHTOB BCIECACTBHE CO-
ocaxaeHus 1 copoumu. IIponmopMH H KOHUEHTPALIUH 3JIEMEHTOB B OTTOPHBIX
pacTBopax noAdHpaioT TakuM obpa3oM, YyTodsl mocne paszdasieHua B 20—50
pa3 NoJIiY4a/IMCh KOHLICHTPALHX OQHOIO NOPAJAKA C BEPXHUMH I'DaHHUIIAMH JHa-
[1a30HA OXUAAEMBIX COJEep)KaHHUM JJIEMEHTOB B HCClIeayeMbIX o0pa3liax, pa3:
JTOXXEHHEIX 110 CTAHAAPTHOM METOIHKE, KCXOAA H3 HaBECKH 0,1 r Ha 10 c™’
KOHEYHOro pactBopa. IlpuroroeneHusie 10—50 cm’ OTOPHBIX CTaHAPTOB
COXPAaHAIOT B MOJUMPOIMMJIEHOBBIX WJIH NOJIHCTUPOJIOBLIX KOHTEHHEPAX.

IlpuroroBnenne paboyHx CTAHAAPTOB COCTOMT B JOBEJCHHH AJIHKBOT-
HOH 4acTH ONOpHOro pacteopa 10 Tpebyemoro oObeMa pa3baBiICHHOI
(1 : 14) a3oTHOM KMCIOTOH HAM JACHMOHH3OBAHHOHW BOJAOH (/714 BOJHBIX pac-

TBOPOB). PacCUUTHIBAIOT KOHLEHTPALHH TIPUTOTOBIEHHEIX PACTBOPOB H BBO-
ST B NaMATE KOMNBIOTEpA B (paHi1 IIporpaMMHOro mnakera. B roroseid pa6o-

YHH CTaHAapT ROGaBARIOT BHYTPCHHHH CTAHAAPT — PacTBOpP a30THOKHCAOIrO

HHAU C KOHuempauueH ~1 000 Mr/amM’ no In, u3 pacuyera 100 MM’ Ha xax-

npie 10 cM® cTampapra. PaGoune cTaHAapTH COXPAHSIOT H PAacXOLYIOT B Te-
yeHue 1—35 pabounx aHed. [Ipumep cocrasa pabounx pacTBOPOB NPHBEJCH B

TadI. 2.
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Tabnwuya 2

PexoMeHayemMbIH cocTaB pabounx CTaHASPTHLIX 00pa3NoB
B METORE ATOMHO-IMHCCHORHOH CREKTPOGOTOMETPHH

KoHuenTpauusa B Mkr/cMm” (ppr)

DIIEMEHT P 1
(4’23321%%03) PaCTBOP 2 (HZO)

0,739
0,030
2,015
10,387
0,097
9,654
| 0,097
LI 0,092

>

S
=

»
o

®.
a

g I A

Min T oaes

o ot |

v 1 1 e —

TR

N S R R X

e T eas
2010

In (BHYTpeHuni cTranaapT)

* IlpurorosneHue: | 4acTb KOHUEHTPUPOBAHHON Aa30THOW KHUCJIOTHI Ha 14 wac-
TeHd JENORU3OBAHHOH BOALI.

6.1.10. I[Toozomoska npubopa

CnekrpoMeTp noarotaBnuBaloT K pabotre B COOTBETCTBMH C PYKOBO-
JICTBOM MOIb30BaTeNd (MHCTpYKUHE#N) no akcrutryaraitnd. Heobxoaumelie pe-
XUMBI pabOThl YCTAHABIHBAIOT B COOTBETCTBUM C PEKOMEHAALMAMH (PHPMDI-
H3rOTOBUTEIA. PeKOMEHAyeMBbIH pexXHM NPOBEeACHUA U3IMEPEHHH NPUBEACH B
Tadn. 3. [ing KOHKpEeTHOro THna npuOopa onTHMasIbHbIE PEXUMbI MOTYT OhITh
YCTAHOBJIEHH IKCEpNMEHTaAIBHO. [1ocae 3anycka npubopa NPOU3BOAAT PO~
BEPKY TEXHHYECKHX XaAPAKTEPHUCTHK, BBIMOIHIA TECT 3KBHBAICHTHOH (OHO-
BOH KOHLCHTpAlLIHH, TECT Ha BOCIPOM3BOAMMOCTb, TECT Ha 1peacn obHapy-
KCHUA.
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Tabnuya 3

YcaoBHs BHINO/IHEHHN AaHAJIH3A HA ATOMHO-D)MHCCHOHHOM CHEKTPOMeTpe

Momozmma wotooTs
OxaaraaIowAH TTOK
Bcriomoratens bl noTok
Hecyumit norox
Cxopoctb nogaun odpasua
O60p

IKCHO3HILUA ABTOMAarHYecKas Uisl BceX 3JIEMEHTOB,
B uHTepsane ot 0,01 no 2,00 ¢
3

KonnuecTBo peruitk
CnexTpanbHas Koppekuns ¢oHa

ANTOPHTM MYJIBTHCIIEKTPAALHOH PHILTpaLMH
(MSF) B cocTtaBe nporpaMMHOro nakera

6.1.11. Yempanenue mewmarowux eruanuu

[TonpaBky Ha BIUAHUE POHA MPH BO3HUKHOBEHHH MATPHYHBLIX 3(dek-
TOB M [IOJAdBJICHUE B3aUMHOTO BIIMAHHUA ONMpPEAENAEMbIX JIEMEHTOB BCIEIACT-
BHE CHOCKTPAJIBLHBIX HAJIOXKEHHH OCYIUECTBRIIAIOT IPH IMOMOIH [IPOTrPAMMHOr0
00€eCIICYEHNA CIIEKTPOMETPA B COOTBETCTBUU C PYKOBOACTBOM 110 3KCILITyaTa-
un cnexkrpoMerpa. CnekTpanbHBIX HANMOXKEHHH HK306eraroTr BBIOOPOM Hau-
JIYYIHMX AHANMUTHYECKHX [UIMH BOJIH B 3MHUCCHOHHBIX CIICEKTpax onpeaense-
MBIX JJIEMEHTOB. U1 yCTpaHEHHA BIIMAHHUSA JMHHH - HHTCPPEPEHTOR U (POHA
IJ1a3MbI TIPUMEHSIOT AIFrOPUTM MYJIBTHCIIEKTPAILHONU (PHILTPALMH NIOMEX U
¢dona, pealu30BaHHBIA B MPOTPaAMMHOM 00€ECIICHEHHH.

6.1.12. I padyuposka cnekmpomempa

I paayHpoOBKY CHEKTpPOMETpa BBINOJIHAIOT II€pell HAa4YaloM H3MEPEeHHU
[OHOCTBIO MOATOTOBJAEHHBIX Npo6, UCIOJIB3YA I'PAIYHPOBOUYHBIE PACTBOPEI
Npy napamerpax, ycTaHoBjiaeHHuIX oo M. 6.1.10. Haxoxnenue rpanyupoBou-
HOM XapaKTEpUCTHKH, o0paboTKa M XpaHECHHE Pe3yNbTaTOB TpPalyHpOBKH
CIICKTPOMETPA BHINOJIHAKT ¢ HCMOJB30BAHHEM TTPOrpaMMHOro odecneueHus

CIIEKTPOMETPA.
6.1.13. Beinoanernue uimepernuu

Beox B cnekrpoMeTp NMOATOTOBJIECHHOH NMPOOBI, H3MEPEHHE ATOMHOIO
H3JIYYE€HNA 3JIEMEHTOB ¥ KOHI{EHTPAIIHH ONpEae/IieMbIX 3JIEMEHTOB ITPOBOAAT
[IPH HOPMAJIBHBIX KIMMAaTHYECKHX YCIIOBHSX HCMLITAHHH B COOTBETCTBUH C
. 6.1.6 ¢ yueroMm TpeOoBaHHH pYKOBOACTBA (HHCTPYKIIHH) IO IKCIUTyaTalluH
CIIEKTPOMETPA. YCTAHAB/JAMBAIOT ONMTHMAJIbHBIH PEXHM PETUCTPALMH CITCK-
TPOB H HU3MEPEHUH B COOTBETCTBUM ¢ Tab/. 3. MHTEHCHBHOCTE XapaKTepHC-

TUYECKOIr0 HUTYHYEHHMS perucrpupyercs (pOTOYYBCTBUTEIBHBIM AETEKTOPOM
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[MOCNE IMPOXOXKIACHHA 3TOr0 W3Ay4eHHUSA yepe3 MoHoxpomatop. HMHTeHCHB-
HOCTb M IOJIOKEHHE CMEKTPaAbHBIX JTHHHMIA H3MepAroTca U oOpabarsIiBaloTCH
KOMIBIOTEPHOH CUCTEMOM CIIEKTpOMETpA.

Jnd H3MEpEeHHA HCNOAB3YIOT CNEKTPANbHBIC TUHHH ITEMEHTOB, HaHOO-
jlee NPeArnoUYTUTEILHBIE 110 COBOKYMHOCTH XapakTEPUCTUK. BaHeHIIUMU U3
HHUX ABJIAIOTCA MHTEHCHBHOCTb, OTCYTCTBHE CIHEKTPAIbHBLIX HAJIOXKEHHH, OT-
HOLICHHE CHTHA/IUYM, JOCTHraeMeuld npejaen oOHapyx eHHs, JKBUBAJICHTHAA
konueHrpauus ¢ona (DKD). [Ipu omnaake METOAMKH NPOBOIST U3MEPEHHS
Mo 3—35 NVWHUAM Ha 3JIEMEHT, 34T€M U3 HUX BBIOMPAIOT HAMIYULIYIO IS T1O-
CTOSAHHOM pa0oTHI.

6.1.14. Obpabomxa pe3yromamoe usmepeHuu

AHAUIMTHYECKHE CUTHANLI 00paldaTeIBAOT MPH MOMOIUHM [IPOTPAMMHOIO
obecneyeHus CHEKTPOMETpa, MCMOb3yss I'PAAYHPOBOYHBIE 3aBUCUMOCTH,
pacCYUATHIBACMBIC METOROM HAHMEHBILHMX KBAIPATOB, YYET U KOPPEKNHIO ¢o-
Ha, MPU HEOOXOAUMOCTH — yyeT B3aHUMHOrO BIMAHHS H3MEPAEMBIX 3JIEMCH-
TO8. Pe3yibTar ofipeAc/ICHHA Ha JAUACILIEE OTBEHACT CpeAHEMY apu@METHYC-
CKOMY M3 HECKONBKHX NapajuiejbHBIX H3MEPECHUH AHATUIUPYEMOTO JJIEMEH-
ta. (OOpaboTka pe3yjibTaToB HM3MEPEHUH [ODKHA  COOTBETCTBOBATD
['OCT 8.207—76. Pesynbratel H3MEPEHUN BBLIBOIATCS HA JHUCIUIEH, COXpa-
HAIOTCS B (pailyie Ha XECTKOM JIUCKE, NOC/E Yero COCTaBIACTCA NPOTOKO 110

dbopme, NpeacTaBJeHHOHR B Tadil. 4.
Tabnuua 4

PopMma NPOTOKO01a 0POopMICHHSA NPEACTABICHHA Pely/ibTATOB AHAJIN3A
METOA0M ATOMHO-IMHCCHONHON CIEKTPOPOTOMETPHH H
MaCC-CIIEKTPOMETPHH ¢ HHAYKTHBHO CBH3AHHOH Naa3Moi

HanmMeHoOBaHHe oprany3auny (3assBHTelNb)
HanMeHoBauue obpasua (ipoobt)
Bpems 1 nata otbopa npoOsl
Hara goctaBku B naboparopuio
Koa obpazua (npobei)
KonnuecreeHHbIH XHMHYECKUil aHanu3

PesyabTar T [10 -
INEMEHT ybTa UtHocHTeNbHAR rpenm 3aKaOUYEHHE
ofipedesIeHHs, MKI/T { HOCTb ompeaeeHms, %
- e - - P

Onepartop (©. K. O.)
(MMOAITUCH)
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6.1.15. Koumpoab xayecmea uimepenuu

BHyTpeHHuii KOHTpPOJIP Ka4yecTBa peE3YIALTATOR OMPEAETICHHA MHKpO-
3NEMEHTOB (CXOAHMOCTb, BOCHPOH3BOAMMOCTb, TOYHOCTb) OCYLUECTBISIOT C
LEJIbI0 TIOMYYEHUA OTNEPAaTHBHON HH(POPMALKMM O KaYeCTBE aHAIH30B H IpH-
HATUA TIpH HEOOXOAMMOCTH OIIEPATHBHEIX MEp MO ero noBelieHH1o. Onepa-
THBHBIH KOHTPO/Ib KAUECTBA OCYILECTBIIOT MyTEM [IPOBECACHHA aHANH3A HC-
NBITYEMBIX P00 M CTAaHAApPTHOro 06pa3na, XMMHYECKHH COCTaB KOTOPOro He
OOJDKEH OTJIMYATHECA OT COCTaBa MCHBITYEMOH MpoObl HACTONBKO, YTOOH! MO-
TpeOOBANOCH H3MEHHTh METOANKY NPOBEACHHA aHAIN3a.

[lepuoaHYHOCTE KOHTPOJIA BOCHPOH3BOAMMOCTH Pe3yNbTaTOB aHalM3a
ONnpeaesiercs KOJMH4eCTBOM padodmux HIMEPEHHH 32 KOHTPOJIHPYEMBIH NEpH-
0] U ONpeaenaeTcs iasaMi XoHTpods. B paboTe yyacTByloT ABa aHAJIHTHKA.
OO0pa3suamMu 111 KOHTPOIA SBIISAIOTCS HE MEHEE JABYX Npod, KaXAYr0 N3 KOTO-
PBIX AHAJIHM3HPYIOT B TOYHOM COOTBETCTBHH C MPONHCHI0, MAKCHUMAILHO
BapbHpYs YCIOBHA NMPOBEACHUA aHANKU3A: NOJIYYarOT JABA PE3YIbTaTad, UCITO/Ib-
3ys pa3Hbie HaDOPHI MEPHON MOCYABl, Pa3HbIC NAPTHH PEAKTHBOB M pa3Hble
IK3EMIUIAPLI CTAHAAPTHLIX 00pa3LoB JUIA IpalynpoBKu nprdopa.

Pe3yasTaT KOHTpOJIS NPH3HAECTCS YIAOBACTBOPHTEABHEIM, €CIIH 1S KaX-
JIOH H3 TECTUPOBAHHAIX NMPOO BHITONHACTCH YCIOBHE:

1X; — X5 <001 - D, rae

X, — pesyabTaT aHamu3a paboueii npo6bl, MKI/r (cM°);

X; — pe3ynsTar aHain3a 3TOH XKe nmpoObl, NOTYYEHHBIH APYTHM aHAIH-
TUKOM C MCTIOIL30BaHMEM Jpyroro npudopa, Apyroi MEpHOH OCYABI H ApY-
rOH MAPTHH PCAKTHBOB, MKI/T;

D — ponyctTuMbIe pacXOKACHUA MEXAY pe3yl1bTaTaMH aHalH3a OAHOH H
TOM ke Npodbl, %. 3HaueHns D 1 onpeaensieMbix 3JIEMEHTOB MPHUBEICHEI B
Tabn. 3.

[Ipy npeBbIIEHWH HOPMATHBA OMEPATHBHOI'O KOHTPOJSA BOCIIPOH3BO-
JAHMOCTH JKCIIEPHMEHT NOBTOPAIOT. 1IpH NOBTOPHOM NpPEBBILICHHH YKa3aH-
HOro HopMmardBa D BBIACHAIOT NPHYMHDBI, NPHBOIAIHE K HEYIOBJICTBOPH-
TEJBHBIM pe3yJibTaTaM paboThbl H KOHTPOIS, U YCTPAHAIOT HX.

[lepHoAMYHOCTE KOHTPOJIA BOCHPOH3IBOAHUMOCTH pe3ylIbTaToB aHaK3a
onpeaensercs Koau4ecTBoM paboyux H3IMEPEHHUH 3a KOHTPOJIUPYEMBIH NEPH-
O H OTIpEAENACTCA IVIRHAME KOHTPOJIA. 11pM 3TOM BRINOMHAIOT aHANN3 CTaH-
JapTHBIX 00pa3iioB. PekoMEHIYEeTCS HMC0Ab30BaTh CTaHJAApTHhIE 00pa3ihl
HaHOMATEPUAIIOB, A0OABJICHHBLIC B ONpPEACHEHHEIX KOJIMYECTBAX K ¢BOOOI-
HBIM OT HUX OHonoruyeckum npodam. ConepKaHue onpeacadeMaIX 3JIEMeH-
TOB B 00pa3lax HaHOMATepHaJIOB JOJLKHO OBIThH [IPEABAPHTENBLHO aTTECTOBA-
HO B YCTAHOBJICHHOM NOPAIKE.
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Tabnuua 5

[MorpemnocTy H3IMEpPEeHHH YJIEMEHTOB
METOIOM ATOMHO-IMHCCHOHHOH CNEeKTPOGOTOMETPHH

OTHoOCHUTE1b-

OTHOCHUTENB-

Jnana3oH

,[Inanaaouu Has rorpeu- . | Has norpelu-
INEeMeHT Cgﬂi‘lp}zf‘?:mﬂj HocTh, Y, INeMEHT coﬂipﬁﬁfuﬂ, HOCTD, Y,
P =095 P =095
001010 |65 M
[ ea—i 40
1—200 20 2—200
T A
E 0,1—1,0 40 0,5—35,0 40
[ 1—10 20 5—10 000 25
.

02—2.0 40

2—1 000 20 10—10000

5
0
5
K 0,01—0,10 65 Ni | 0,05—0,50 0
0

6
2
8

1-—10000 25 5—100

[ 0110 0 | | 0550 | S0
1100 s || 500 | 30

Ca 56
a0

o0 | 25 [ | 10 | 20
“Co oo | 70 [ P | osso0 | 70
| G110 s [ | 5-50 1 50
it |30 [ | sosoo0 | 25
T oame [ se [ oa—io [ s0
[0 [0 [ [ 1o | a5
0 [ s [ oo [ s
oo |20 | [ isooo | 35

Memoo suympeunneco cmandapma. OtOuparoT nse npobel M K OJHOH U3
HUX JI€naT JobaBKy B BHIE pacTBOpa TakuM oOpa3oMm, yToObl coaepKaHue
OMPeaeIaeMOro INEMEHTa YBEIUUHIOCH MO CPABHEHHIO ¢ HCXOAHBIM Ha 50—
150 %. Kaxayro npoby aHATH3UPYIOT B TOYHOM COOTBETCTBHH C TIPONHUCHIO
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METOJMKH ¥ MOJYYalOT pe3yabTaT aHaiu3a HCXOAHOU pabodeH mpobel X M
paboueil npoObl ¢ Ao0aBkoH X;. Pe3ynbTaThl aHann3a HCXOAHOH pabouei

npo6el X H pabouen npobsl ¢ 100aBKOH X; noJy4yaOT B CTPOTO OAMHAKOBBIX
YCJIOBHUAX, T. €. UX JOTy4aeT OJHH AHAJHTHK C HCIOJIb30BAHHEM OJHOTO Ha-

Oopa MEpHOH MOCYkl, OAHOH MAPTHHN PEAKTHBOB H T. I.
Pe3ynbTarel KOHTPONA MPH3HAKTCA YHOBACTBOPUTE/IBHBIMH, €CJIH Bbl-

[TOJTHACTCA YCIIOBHE:
1X; — X — C| < K,, rae
Ky— HOpMAaTHB ONepaTHBHOIO KOHTPOJI NOTPEUIHOCTH, MKI/T;

C - nobaska K npobGe B BHIEC pacTBOpPa ¢ HU3BECTHOM KOHLEHTpaLHEH,

MKTI/T.
[1pu BHewuHeM koHTpoie (P = 0,95) 3HayeHue K,; onpeAensror Kak

2 2
Kd - 51! + x2 ? rac

S 1M &, ~ XapaKTepUCTHKH MOIPEILHOCTEH I8 HCXOAHOH MpoOhI U
npo6sl ¢ 106aBKOi, MKI/cM”.

6., =0,165X;, u 5,=0,165X

[Ipn BHyTpHIabopaTopHoM koHTpoJie (£ = (0,90) npHHHUMaIOT, YTO
K',=0,84 K,

[Ipn npeBRILIEHHH HOPMATHBA ONEPATUBHOTO KOHTPOJIS [MOIPEHIHOCTH
3KCIIEPHUMEHT NOBTOPAIOT. [IpH NOBTOPHOM NPEBBILLICHHN YKA3aHHOro HOP-
MaTHBA BBUACHAIOT MPHYMHL], MPHUBOJANIME K HCYAOBJICTBOPHUTECILHBIM pe-

3yJ1bTaTaM KOHTPOJIA, U HX YCTPAHSIOT.

Memod cmanoapmuvix o6pasyoe. BellonHAT aHanU3 11podkl, npHro-
TOBJIGHHOH M3 CTaHAApPTHOro 0bpasua, U CpaBHMBAKOT €ro pPe3yabTaThl C aTTE-
CTOBAHHBIM COAECPHKAHUEM JIEMEHTOB. IIorpeitHOCTL aTrecTaliiy He Jo/KHa

ObITe OONBIUIECH, YEM 3 NOrPEIHOCTH METO/INKH.
Pe3ynbpTaThl KOHTPOAA NPH3HAKOTCA YAOBJIETBOPUTENBHLIMM, €CIH Bbl-

MOJTHAECTCA YCNOBHE!
IC—A| <K, rae
(' — HaWJEHHOE COIEpKaHUE YIEMEHTa B NpoOe, MPHrOTOBICHHOU M3

CTaHAApTHOTO 00pa3na;
A — arTecTOBaHHOE COJAEpXKAHME DJIEMEHTA B CTanIapTHOM oOpa3sle.

ITpn BHyTpunaboparopuoM kourpoaue (P = 0,90) npuBuMaloT, 4ro
K=0,84A
[Ipu BHewiHeM koHTpone (P = 0,95) npuruMaloT
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K=A, rae

A — 001{as NOrPELIHOCT PE3YJIbTaTa aHAIN3a IO METOMKE.

[Ipy npeBBILIEHUH HOpPMATUBA OMNEPATHBHOIO KOHTPOJSA IMOTPELIHOCTH
IKCIMEPHUMEHT MOBTOPSAOT. IIpd MOBTOPHOM NPEBBLILIEHUH YKA3AHHOTO HOP-
MAaTHUBa BLIACHAIOT NPHYHHEL, NPUBOAALUME K HEYAOBJICTBOPHUTE/BHBIM pe-
3yJAbTATAM KOHTPOJS, H UX YCTPaHAIOT.

Onepamuénbiy  kKoHmpoav cxooumocmu. JlepHOAUYHOCTE KOHTPOJISA
CXOAMMOCTH PE3YJIbTATOR aHAIN3A ONPEACACTCH KOJHYECTBOM paboOUYuxX U3-
MEPEHUH 3a KOHTPOJIHPYEMBIH NEPHOA H ONpPEACAAETCS fJJaHaMH KOHTPOJS.

Hcrnonp3yrot pesynasTaTsl napannenbHbIX aHAIH30B.
HopMmaTuB onepaTHBHOTO KOHTPONAA CXOAUMOCTH pPaCCYHTBIBAKT [10

(HopMYJie:
Crmax = Cmin < d-,- rac

Cmax U Coyin — COOTBETCTBEHHO HAMOOJIBIEE H HAMMEHBIIIEE 3HAUYEHHUS Na-
pajleNbHbIX OllpeeNICHUH,

d — HopMaTVB CNEPATUBHOTO KOHTPOIS BOCITPOU3BOIUMOCTH, d = 2,77 6 (A);

G (A) — XapakTepuCcTHKa CIIy4YanHOHN COCTaBIAIOIEH ITOTPELIHOCTH.

[Ipy npesbILICHHH HOPMATHBA ONEPATHBHOTO KOHTPOIA MOIPEUIHOCTH
IKCMICPUMEHT MOBTOpAOT. [Ipr NOBTOPHOM MPEBBILIEHNH YKA3aHHOIO HOP-
MaTHBA BBIACHAIOT IPUYHHBI, NIPHBOJALIUE K HCYAOBACTBOPHTE/ILHBIM peE-
3ybTaTaM KOHTPONSA, M YCTPRHAKT UX ITYTEM KOPPEKTHPYIOLLIMX BO3ACHCTBH.

6.2. Macc-cnekmpomempus ¢ UHOYKMUGHO CEA3AHKHOU APZOHOBOU NAUIMOU

6.2. 1. Ipunyun memoou

Meroa Macc-CnexkTpoMeTpun ¢ HWHAYKTHBHO CBA3aHHOH aproHOBOM
nna3mMon (MCII-MC) koMOuHupyeT ucnojib30BaHHe UHAYKTUBHO CBS3aHHOM
J1a3Mbl B KA4YE€CTBE MCTOUYHHKA HOHOB C KBAJPYNOJbHLIM MacC~CIIEKTPOMET-
pOM, BBICTYNAWOWEM B pOJIn Macc-aHanu3aropa (Quibtpa) U AHCKPETHO-
AHHOJAHBIM N1E€ETEKTOPOM, KOTOPBLIH MCIOJIL3YETCA A/ PErHCTPAUMU OTACIb-
HEIX HOHOB H HX NMOTOKOB. IHAYKTHBHO CBsi3aHHas Mja3iMa, rnoaepxKupacmas
B CHEUHATIbHOMN ropeinke, crocodna 3pPekTiBHO BO30YKNaTh OQHO3APAAHBIE
HOHBI M3 aTOMOB BBOAMMOro oOpasua. /anee HoHB (QOKYCHPYHOTCA MOHHO-
ONTUYECKOH CUCTEMOH (ANA yAaNCHHA HEUTPAIbHBIX YAaCTHIL H QOTOHOB MC-
NOJIL3YETCH HOHHAS ONTHKA, OTKJIOHAIOUIAsS ITOJOXUTENIBHO 3apSHKEHHBIEC HO-
HBI OT OCH J1a3Mbl 0€3 pacOoKyCHPOBKH MOHHOIO IIyYKa) ¥ 1onajaioT B aHa-
JIU3aTOP MACC-CIIEKTPOMETPA, i€ paszensorcs 110 OTHOMICHHIO MACCHI K 3a-
paay (m/z). COOTBETCTBYOWIHIT HOHHBIA NOTOK PETHCTPUPYETCH AETEKTOPOM.
Hepez Macc-CrIeKTpOMETP B KXKIBIH MOMEHT BPEMEHH NMPONYCKAKTCH HOHBI
CO CTPOro ONpeHe/JICHHBIM m/z, KOTOPBIE 3aTEM I[IONANAIOT B JAETEKTOP ANA
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KOJIHMECTBEHHOM perucrpaupu. HYuciao coymapeHHH 3a CAHUHHIY BPEMEHM
[IPONIOPLHOHANBHO KOMHYSCTBY aTOMOB KaXIOro ONpeAenseMoro H30Tona B
HUCXOAHOM oOpasiie. JInHeHHbIH AHAaNa30H 3aBUCUMOCTH HHTEHCHBHOCTH CHI-
Hala OT KOHUEHTPAIIHH HAa COBPEMEHHBIX NPHOOpAX NOCTHIAET ACBATH Jecs-
THYHBIX [MOPAAKOB, MO3BOJAS B OAHOM ILHKIIE CKAHHPOBAHHS MAaCC-CHEKTpa
PETHCTPHPOBATL B €AHHHYHBIE UMITYJIEChl OT MANbIX KOHLECHTPALMA, 1 HOH-
HBIC TOKH OT BBICOKMX KOHLIEHTpAlIMH 3JeMeHTORB. /IS NOCTHKEHHA TAKOro
[LIHPOKOTO AMHaMHYecKoro amarna3odHa B coBpeMeHHsx HCIT-MC npnbopax
MPUMEHSETCA ABOHHAA PErHCTpPaLlMA CHIHAJIOB: HMITYJIbCHBIH PEXHM OJHOrO
CETMEHTAa JETEKTOpa MCMOJb3YETCH I I0ACUETa OTACIBHBIX HOHOB U aHa-
JIOTOBBIH PEXMM JApYroro — AN perucrpaudy HOHHLIX TOKOB. TakuM o0Opa-
30M, coBpeMeHHble npubopsl UCIT-MC no3sonaior onpeaesnaTts KOHLEHTpa-
LHH 3JIEMEHTOB W OTACIBHBIX HM3OTONOB HA YPOBHE OT COTHIX JIOJIEH HAHO-
rpaMMOB JI0 COTEH MWIUIMIPaMMOB Ha JuTp. OoCTHraemsle npeaensl oOHa-
PYXE€HHS, BEICOKHE YYBCTBHTEC/IBHOCTh H H3bUpaTensHocTh MeTtoaa UCIT-MC
MO3BOJIAET KOJIHYECTBEHHO ONpPEeAEIATE BO MHOTHX OHONOrHYECKHX Marepua-
nax a0 40—350 pxoasMx B cOCTaB 00pa3ia XUMHYECKHX JIEMEHTOB B TeYe-
HUe 2-—3 MuH (0e3 ydeTa BpEMEHH IPOOOMOATOTOBKN),

s noaroroBku oOpazuoB OHoOCyOCTpaTOB K aHAIM3Y METOAOM
HUCII-MC ponyckaeTcsi KCTIONb30BAHHUE ABYX METOHOB Pa3JIOKEHHR: 1) KH-
CJIOTHOE PaCTBOPECHHUE B OTKPAITHIX COCYAaX, 0€3 IOJHOrO pa3pyIUCHHWA Opra-
HUYECKOH MaTPHIbI;, 2) KHCIIOTHOE pa3/ioKEeHHE («MOKpO€ 030JICHHEN) C HC-
[10/1Ib30BAHKEM CHCTEM MHUKPOBOJHOBOM NpoOONOAroToBKH. MEeTOA OTKPHITO-
0 pa3jioKCHHUS XapaKTEPU3YETCA BBICOKOHU IMPOM3BONMTENBHOCTHIO NPH He-
O0ONBLIOM pacXoje PEakTHBOB, MAJIOHN MONPABKOH HA XOJIOCTOM onbiT. OxHa-
KO OH HEe NPHMECHHM JUIA pa3/ioKEeHUsA MaATeEpUanoB, coaepxamuux 6ojbluoe
KOJMYECTBO XHpAa M KOHKPEMEHTOB (OKHPOBBLIE TKAaHH, HOBOOOpa30BaHMA
BHYTPEHHHX OPraHOB M Ipyrue). KpoMe Toro, HMeeTcs BO3ZMOXKHOCTHL Yac-
THYHOH UM HHOrJA MOJIHOH NOoTEpH JeTyunx 3eMeHToB (As, Hg, I, Se). Op-
raHH4eCcKas MaTpHI@, COXpaHAIOMIAACH B pacTBOpax npoO, MOXET OBITh HC-
TOYHHUKOM cepbe3Hbix MaTpHuHbiX roMex npu UCII-MC usmepennsx, orpa-
HHYHBAIOWIMX OfpEeACICHHE H H30TONHBIA AHAIIH3 HEKOTOPBIX DJJIEMEHTOB
(Tabn. 6).

MeToa MHMKPOBOJIHOBOIO pa3sjiOKEHMA TpeOyeT CIOXKHOro o0opyaosa-
HHUA, HO o0ecrieunBaeT ClIeIYIOLHE NPECUMYLUECTBa:

® BEICOKYH) POH3BOAUTEIILHOCTE PA3JIOKEHHN;

¢ Donee nonHoe palloKEHHE OPraHUYECKOH MaTpHlbl MNPAKTHYECKH

mr00BIX OHOCYOCTpaTOB;
® CYLIECTBEHHOE YMEHbIIEHHE MOTEpPb JIETYYHX 3J1€MEHTOB MpPHU pa3ziio-

KCHHH.
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Tabnuuya 6

Ilpumepnl pacnpocTpaHEeHHBIX NOAHATOMHBIX Ha0xkeHHH B MeToge HCII-MC
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PC1'°0" | Xnopuapt matpuusi, HCI pactsopurens

48,6 $1%0," Cepa opravd4eCKkoil MaTpHubi

+

* 100,0 Var et

6.2.2. OcHogHble MEXHUYECKUE XaPAKMEPUCMUKU
NpUMeHsAeM020 000PYO006aHUs

JU1s M3MepeHU peKOMEHAYETCS UCITOAb30BaTh MACC~CIIEKTPOMETP, 00-

ko
-

Xnopuant o6pazua, HCI pacreopuTens|

NAJAIHHA CAEAYIOLIAMH ONTUMAIIBHBIMH XapaKTEPHUCTHKAMMU.

® [I0J1YITPOBOJHMKOBBIH F¢HEpaTOp Mmiasmel, paboyas yacrora: 27 MHz;
® U3OTOMNHAsA YYBCTBHUTEIBHOCTD:
o s JIErKHX Mace < 5 x 107
o s Tsxenbix Mace < 1 x 107
¢ 1Hana3oH CKaHUPOBAHMUS MAacC, a. ¢. M.: 2—260;
¢ JHHAMHUYECKHH AMANA30H CHCTEMbI JCTEKTUPOBAHUSA: JEBATH MMOPAIKOB;
e pabo4as 4acToTa pajgnov4acToTHOro reHeparopa 3 MHz;
e ripesensl OOHapyx)eHua: Be < 1,5 ur/n, In < 0.5 ur/n, B1 < 0,5 ur/n;
e yyBCTBUTENBHOCTL (uMn./c Ha 1 mr/n): 'Li> 30000, *Y > 80 000,

20571 > 40 000:

® KpaTKoOBpemMeHHas crabunpHocTh, CKO: < 3 %;
e jonrospeMeHtas crabunbHocth, CKO: <4 %);
e ABy3apsaaHble HOHEIL, Ba'/Ba’: < 3 %;

e OKCUAHBIE HOHBL, Ce(/Ce: < 1,5 %s;

¢ YpOBEHb (POHA HA Macce 9: < 5 umI./c.
1 ROCTHXKEHUS JNYUYINUX TpenesioB OOHAPYXEHHUA 10 YPOBHA COTBIX

n0MeH HI/M M YCTPaHEHMs TOJMATOMHEBIX HAJOXKEHHUH, BBI3BAHHBIX MaTpULeEii
00pa3loB M MaTpHlEel pacTBOPUTEIA, a TAIOKE ra3aMM 1iasMel (Tabmn. 6), pe-
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KOMEHAYETCS IIPOBOJHUTE HIMEPEHHA HA IpHOOpax ¢ OKTOMOJLHOW pPEaAKLH-
oHHo# cucreMon (OPC). Jlyumue npeaensl o0Hapyx eHHs Ha 3THX nprbopax
JOCTHraloTCA 3a CHYeT YMEHbIIEHHS ypoBHS (JoHA H (POKYCHPOBKM HOHOB B
oktononbHOH sAdeHke (OPC), pacmomoXXeHHOH mnepel KBaapyroJeM Macc-
aHa/JN3aTopa. YCTpPaHEHHE MOJIHATOMHBIX HAJIOKEHHH OCYINECTBIAETCS ITy-
TE€M YIAIECHHA MEIUAIOUIUX HOHOB B pE3yJIbTaTe PH3HUYECKOTO IMpoLecca JHUC-
KPAMMHALIMH 10 SHEPIUsaM, NPOKCXOALLUENo 3a CYET CTOJKHOBEHHH MOJIEKY.I
NOJIAATOMHBIX 00pa30BaHWN M AHANIMTOB C MOJIEKYJIAMH WHEPTHOTO ra3a re-
JIHA, HAIYCKAEMOr'o B AueHky. Micnionb3zoBaHue renus MO3BOMAET BhINOJIHATH

MYIbTHIIEMEHTHBIH aHAIH3 BO BCEM AHAINA30HE MACCOBOH UIKAJIbI, [IPH ITOM
HCKJIFOYEHO 00pa30BaHue HOBLIX HHTEp(ECPECHUMMA.

IIporpaMMHOe oOecnieyeHHEe MACC-CIIEKTPOMETpa HODKHO OOecleun-
BATh BEHIONHCHHE CACOYIOMMX QYHKLIMH:

® NOAACPKKY CICAYKIIUX METOAOB aHAIM3A: KOJMUYECTBEHHOIO, MOMY-
KOJHYECTBEHHOrO (0030pHOro), METOI0B M30TOMHOIO0 OTHOWIEHN! H H30TOII-
HOro paz0aB/ICHHA;

® NIPOBEJICHHE ABTOMATHYECKHMX H3MEPCHHH Oe3 y4yacTusa omneparopa;
I8 MPOBEACHHA aBTOMATHYECKHX H3MEPEHHH CNEKTPOMETP AOKEH OBITH
oOopyaoBaH yCTPOHCTBOM aBTOMATHYECKOTO NpobooTdopa;

¢ ABTOMATH3ALHIO [POUECAYP KAIHOPOBKH H HACTPOHKH LUKAJIBLI MAcC H
paGo4yHX napaMeTpoOB CIIEKTPOMETPA,;

® CTATHCTHYECKYHO 00paboTKy H COXpaHEHHUE pe3yNbTaTOB B OOIUEIPH-
HATRIX (pOopMartax;

e BO3MOXXHOCTh MOBTOpHOH 00paboTKH naHHBIX O3 MpoBeAECHHA J0-
MOJTHUTENbHBIX H3IMEPECHHH;

® BO3MOXXHOCTh MCINOJIb30BAHHSA alliapaTa KOHTPOJIA KadyecTBa JUIA OIle-
PaTHBHOIO aBTOMATHYECKOIO YIIpaBICHUE X0J0M U3MEPEHUN B COOTBETCTBHH
C 3a/IJaHHBIMH KPUTEDHAMH Ka4yeCTBa M pacyeT CTATUCTHYECKMX IapaMeTpoB

Ka4yeCTBa.
6.2.3. Obopyooeanue, Mamepuaisl, peaKmuebl

s cBeACHMA K MUHHMYMY YPOBHS 1a0opaTopHOro (poHa, BCE oOrepa-
LUHH MO MOAroTOBKE O0pa3lioB K M3MEPECHHAM H CaMHM H3MEPEHUS JOJAKHBI
IPOBOAUTLCH B YUCTOM MOMELIEHHUH, B KOTOPOM HE CKaIUIMBAeTCA Nbiib. s
AHAJIN3a CBEPXHH3KHX KOHUEHTpALIMHA, 3arpA3HEHUANA U3 OKPYXKAIOUIEH CpEAsI
ABJIAIOTCA OCHOBHBEIM (DaKTOPOM, OrpaHHYMBAIOLIHUM MNpeaensl 0OHapyKEeHHUs
merogoM HUCII-MC. /Ina noarorosku o0pa3uoB HEOOXOAMMO MOJIB30BATHCH
cocyaamu u3 ¢propomnacra (tina PTFE, Viton™, Teflon™) unu nepdropan-
KOKcHnosumepa. Jlng speMeHHOro xpaHeHus oOpasuos v pabouux rpaayu-
POBOYHBIX PACTBOPOB HCMOJB3YETCA OQHOpA30Basd 110CY/Aa U3 NONMIIPOINHIEHA
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(mpoOupKH BMECTHMOCTBIO 15—20 cM’ s xpaHenus o6pa3LoB H BMECTH-
MOCTBIO 50 cM’ ¢ BUHTOBO#H KPBIWIKO#H [UI1 XpaHEHHUA paboUunX CTAHAAPTOB).
6.2.3.1. CpeacTBa U3MEPERHH H 000PYAOBaHHE
KBaapynonsHbI MacC-CIIEKTPOMETP C HHAYKTHUBHO
CBA3AHHOH IJ1a3MOM, UMEIOIHUHI cepTH(MKAT
PocrexperyaMpoBaHus U 3aperucTPUPOBAHHLIN B
['0OCynapCTBEHHOM pEECTPE CPENCTB UIMEPEHHH H
COOTBETCTBYIOIIHH NMEPEHHUCICHHBIM B 11, 6.2.2
TpeOOBaAHNAM
Bechl aHATMTHYECKHE IECKTPOHHBIE C NPENEIOM
aomyckaeMmoi norpemHoctd £ 0,0005 r "OCT 24104—2001
AXBanucTWLUIATOP eKTpyyeckuit oqHocryneHuareld 'OCT 28165—89
YcTaHoBKa 114 DOMYYEeHHS 1€HOHHU3ORAHHOHN BOJIBI,
obecnieunBaroian mOXyHEHHE BOAbI C YACTBHBIM
conpotusierueM 15—18 MOmeMm’ TY 2123-002-00213546—2004
J03aTophl XMHAKOCTH PYYHBIC HIIK 3JEKTPOHHLIE
ABTOMATHHECKHE € 0IHOPA3OBBIMH HAKOHEUHUKAMH,
EMKOCTBIO 0,5—10 mm’, 50—200 mMM° 1 200—
[ 000 mm°, oﬁecrleqﬁﬁammne CYMMAapHYIO
NOTPEINHOCTE A03UPOBAHHS HA YPOoBHE £ 1 %
TepmoGaok ans PropofIacTOBLIX IHIHHAPOB,
C BO3MOKHOCTBIO Harpesa 10 120 °C u
ABTOMAaTHYECKOI0 HOAEPKAHHUS TIPH 3TOH
TEMIIEpATYPE WIH NecyaHas Oand
[{unuuaps! ¢hroporiactToBsie (mna PTFE, Viton™,
Teflon™, PFA) eMxocThio 20 oM’ JOCT 1770—74
CHCTEM2 MHKPOBOJIHOBOTO Pa3iOKCHHS
C KOHTPOJIEM TEMNEpaTypPbl U NaBICHHA
QToponnsactoBble aBTOK/IABbl EMKOCTBIO 20—
50 cM’ 115 MUKPOBOJTHOBOIO Pa3IoKEHHS
OaHOpa30Bbie NOAHITPONHICHOBBIC TPANyHPOBAHHbIC
ueHTqu:»ymHhIe pOOHpPKH O€3 KPbIIEK, EMKOCTBID
15 cM’, JUTA XpaHEeHHA PACTBOPEHHBIX 06PA3LOB
OaHopa3oBLIe NONUIPOIHICHOBBIE IPATyHPOBAHHbIE
LEHTPHPYIKHBIE npo6upm C BUHTOBBIMH KPBILUIKAMH,
eMKOCTBIO 50 cM”, U1l XpaHeHUs paGoUMX CTaHAaPTOB
YaeTpa3BykoBas BaHHa Y 3B-9,5 TV 5252-378-0860808-—96
WJIH aHAJIOTHYHAs
6.2.3.2. PeakTHBBI 1 MaTEepHAJIBL
Kucnora a3oTHas KOHLEHTPHUPOBaHHAs, OCY [OCT 11125—84
AProH C:KaThifl WIH CKWKEHHBIH, BBICOKOH YHCTOTBI TY 6-21-12—94
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Boaa ACHOHH30BAHHAL, C YIEILHBIM CONPOTHB/IE-
HueM 15—18 MOMcM TV 2123-002-00213546—2004

AlIETOH, OCY TV 2633-039-4493179—00

CraraapTHbie CepTHOUIHPOBAHHbIE OOPa31Ib]
COCTaBa pacTBOPOB OAHO- H MHOTO3JIEMEHTHEIE

JI MacC-CIEKTPOMETPHH
Ckansnenb TOCT 21240—89

duneTpoBansHag Oymara I'OCT 12026—79
I lnacTHKOBbBIE POMBIBAIKH A1 AEUOHH3OBAHHOH

BOJbI U pa30aBIeHHOH a30THOH KUCJIOTHI

[Inenka nadopatopHasd repMeTHIUPYIOLLIAS THIIA

Parafilm «M»® unn ananoruyHas

0.2.4. Tpebosanua xk bezonachocmu npoeedenus pabom

[Ipu paboTe ¢ XHMHYECKUMH BELICCTBAMH H peakTHBaAMH HEOOXOAHMO
cobnmonars TpeOOBAHHA TEXHHKH O€30MaCHOCTH, YCTAHOBJIEHHBIE A8 pabdor
C TOKCHYHBIMH, €JKHMH H JIETKOBOCIUIAMEHSAKIUMMMCS BCLICCTBAMH, YyCTa-
HopneHHBIMU ['OCT 12.4.021-—75.

Pabouue cTosibl U MOBEPXHOCTH NPHOOPOB H ODOPYNOBaHUA NOJIKHB!
coaepxarbcd B uuctore. B koHuUe pabouero AHA nocjie OTKIIOYECHHA Bcex
npHOOPOB NMPOH3BOAHTCA BlIaXHasa YOOpKa paboOyNX I0OBEPXHOCTEH.

be3onacHoCTh HpH padoTe C INEKTPOyCTAHOBKAMH ofecnednBaerc 1o
['OCT 12.1.019—79. Ilomeluenne ans npoBEACHHS U3MEPEHHH HOJHKHO CO-
OTBETCTBOBATH YCT4HOBJICHHLIM TpeOoBaHUAM. llpu Brinoanenun padort
IOJDKHBI OBITH COOIIOCHBI MEpPhI IPOTHBOMOXKAPHOH 0e30MaCHOCTH COTJIACHO

['OCT 12.1.004—85 CCBT.

6.2.5. Tpeboearnun Kk keanugurayuu uy,
pabomarowux Ha Macc-cnexmpomempe

K BBIITOTHEHHIO U3MEPEHHH Ha MACC-CIIEKTPOMETPE AONYCKAIOTCA JIMLA,
npoweaue obyyenue HaBbikam paborel Ha npubope HCIT-MC, noateep-
XKICHHOE aTTECTAaTOM (DUPMBbI-NPOU3BOANTENS NMPUOOpPA; HIYYHBLUME TEXHH-
YECKOE OIMUCAHHE WIMEPHTENLHOIO NpHOopa U METOAMKY BBIIOJHEHHSA U3Me-
peHyui; obydennsie B cooTBeTcTBHH ¢ I'OCT 12.0.004—90 u npomeaumine
HHCTPYKTAX NO TexHuke OezornacHocTH Ha paboueM Mmecrte. g pabortsi ¢
UCTOYHHKAMH OrHEOMNACHBIX MU TOKCHYHBIX Ia30B JONYCKAKOTCH JHLA, MPo-
LeAUNE COOTBETCTBYIONLIYI0 NOAroTOBKY. K npoBeaeunio npobonoaroToBKu
JOMYCKAIOTCA JIHIA, UMEIOIIME ONBIT paboThl B XUMHYECKOH 1abOpaTOpHH.

6.2.6. Ycrosus svinontenus usmeperu

BreInosiHEHHE U3MEPEHUH NPOBOAAT MPH HOPMAIILHBIX KIIMMATHYECKHX
YCJOBHAX HCIIBITaHUH. [loMelIeHHE HEe JO/DKHO COAEPKATh TOKCHYHBIX TAPOB
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W ra3os. TemnepaTypa OKpy»awuiero Bozayxa B naboparopun 18—25 °C.
AT™Moc@epHoe aaBiaenne 84—106 klla (630—800 mm pt. cT.). OTHOCHUTEIB-
Has BIaXKHOCTh Bo3ayxa 75 £ 5 %. ['pagveHT TeMrepaTypsl HE JOJDKEH Ipe-
Beimiate 1,5 °C/y.

[Ipn ucnone30BaHHH JJIEKTPONPHOOPOB YACTOTA NMEPEMEHHOrO TOKA
50,0 + 0,2 I'u, HanpsaxeHne cetn 220 £ 10 B.

OcBelIeHHEe TOMELIEHUS ECTECTBEHHOE HJIM HCKYCCTBEHHOE, HE OrpaHM-
YHBaETCAd OCOOBIMH TPCOOBAHHAMM.

6.2.7. llodzomoexa x npoeedenuro usmepenuu

Bce nipoueayphsl NOATOTOBKM MPOO K aHAIU3Y AOKHBI HCKITHOYaTh BO3-
MOXXHOCTb BHECEHHA B HHMX 3arpsasacHud. Hicnoneayemyro i npodonoaro-
TOBKH (JTOPOIIACTOBYIO IMOCYAY TINATENBHO IMPOMBIBAIOT B YJIBTPa3ByKOBOM
BaHHE B pa30aBjiecHHOH | : 1 a30THOM KHCIIOTE U TPHIXKABI OMOJACKHBAKOT ACH-
OHHU30BAHHOH BOIOH.

6.2.8. Ombop, xpanenue u noozomosxa npod

O6pa3upl 0MONOrHYeCKHX Npo0 OT XHUBOTHBIX, PACTCHHH, CEIBCKOXO-
39HCTBEHHOrO ChIphi H APYTHX 00BEKTOB OTOHPAKOT NO METOAMKAM NPOOOOT-
0opa a8 COOTBETCTBYIOMIMX BUAOB Npoaykuuu. Ilonyuennas macca obpas-
LOB NpenapaToB JOJKHA cocTaBisThk He MeHee (0,1 r B ciyyae onpeneneHus
oaHOro 3nementa u He MeHee 0,3—0,5 r IpH OAHOBPEMEHHOM OnpeaciieHUH
A0 20 3/1eMEHTOB WM MPH NPOBEACHHH 0030pHOro aHanusa. B ciayuae aiu-
TEBHOIO XPaHEHHs MpenapaThl MOMEINAIOT B I'€PMETHYHbIE OAHOPA3OBEIE
NpoOGupKHu K 3aMopaxusaiot A0 —! 8 °C nmubo muodunuznpyior.

Pasnoxenue npod 6uocyOcTparoB MpoBOAAT CIEHYIOWMM 00pa3om.

IInomuuie obpaszybr. Omkpeimoe pazioxcente. Ha aHAIHTHYECKHX Be-
Cax B3BCIIHBAIOT HaBeCKy oOpaszna Maccoit 0,01—0,10 r. Hasecky nomema-
IOT BO d)’roponnacmnbm nunHyap (Tvna PTFE Viton™, Teflon™, PFA),
npunusaoT 0,2—1,0 cM’ KOHLIE:HT[JH]JOB&HHOH a30THOH KHCJIOThl, HAKpbIBa-
IOT 3alHUTHON 1a00paToOpHON IUIEHKOH M MOMENIAOT B TEpMOOIOK, pasorpe-
TeI1it Ro Temneparypsl 115 °C, Boiaepxuparotr B TeyeHue 0,5—1,0 4 go non-
HOro pacTBOpeHUs npoObl. PacTBopeHHBIH 00pa3el KOMHYECTBEHHO NEpPEeHO-
CAT B MCPHYIO NMOJMHOPONUICHOBYIO npoﬁnplcy, TPOCKPATHO CMBIBAX €O CTe-
HOK UMJIMHJpA, W NOBOAAT JEHOHH30BaHHON Bo#oi a0 10 cm’. [epmeTHuHO
3aKPBIBANOT 3ALIMTHONR J1a00paTOPHOH TUICHKOM, MEPEMELIMBAIOT H NIEPELAIOT
Ha aHaJIU3.

Kuokue obpazywi. Omprtmoe paznoxcenue. HaBecKy aHaANH3HPYEMOro
o6pasna 0,1—0,5 r (0,1—0,5 cM’) B3BeLIMBAIOT HA AHATUTHYECKHX BECAX BO
droponnacroseix umwmugpax (tuna PTFE, Viton™, Teflon™, PFA), omnpe-
JeNnsis MacCy HaBECKH [0 pasHMIle MACCHl LIMIIMHAPA 10 M NOCIE B3ATHA Ha-

Beckd. B twimHap npuausator 0,3—1,0 cm’ KOHUEHTPHPOBAHHOM a30THOM
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KHCJIOTBI, HAKPBIBAIOT 71a0OpaTOPHOM IUIEHKOH M MOMEWarwT B TepMODIOK,
pazorpeteiit 10 115 °C. BrimepxxuparoT B TepMobnoke B teueHue 0,5—1,0 4
110 TOMOT'€HH3alHHu [podsl. PacTBOpEHHBIH 00pazel] KONTNYECTBEHHO MEPEHO-
CAT B MEPHYIO [IOIMNPONMHIEHOBYIO NPODUPKY, TPOEKPaTHO CMEIBAs CO CTe-
HOK LIMJIMHAPA, M JOBOAAT JE€MOHM30BAHHOM Boaoi a0 10 cM’. I'epMeTHdHO
3aKpPbIBAIOT 3ALIUTHOMH 1a00paTOPHOH TUICHKOH, NIEPEMELINBAIOT U NEpeaaloT
Ha aHaIU3.

Muxpoeoanosas npobonodcomoeka. Hasecky oﬁpaaua 0,1—0,5r no-
MEIUAIOT BO (bmpomlacmabm BKJIAABII H H06aBIAIOT 5 CM° KOHLIEHTPHPO-
BAHHOH A30THOH KHC/IOTBI. ABTOKNAB ¢ Npodoi BO BKJIAABILE MOMEINAIOT B
MHKPOBOJIHOBYIO I1€4hL ¥ pawiararoT npoby, HCIos3ys NporpaMMy pa3noxe-
HUA, PCKOMEHIOBAHHYIO NMPOM3BOANTE)IEM Neud. B obuuem ciyuae, nas pac-
TUTEJIbHBIX U XHBOTHBIX TKaHCH H OMOJIOMMYECKHX XKHUAKOCTEH MOXKHO NPH-
MCHATD CICAYIOUINH pexuM Harpesa: 1noabem teMmepatypsl o 200 °C B te-
YeHHE S5 MHH, BBUAEPKHBAHHE B T€UeHHE 5 MuH npu 200 °C, oxnaxaeHue 1o
45 °C. OxmaxIcHHbIH aBTOKJAB BCTPAXUBAIOT AJsA MMEPEMEIIMBAHUA COACD-
XHMOTO Y IPHOTKPHIBAIOT KPbIILKY /I8 YPABHOBCINHBAHHA AaBJicHuA. Kaue-
CTBEHHO padokeHHas npoba noclie OTroHa OKHUCIOB a30Ta A0JDKHA IIpe/l-
CTaBJAThE c000i1 OecuBETHBIH HJIM XKENTOBATLIA MPO3padyHbld pacTBOp, 6€3 He
PaACTBOPUBIUHXCHA YACTHIl Ha JHE M HA CTEHKax BKJIaabllia. PaCTBOPEHHYIO
npoly KOJHUECTBEHHO NEPEHOCAT B NPOOHPKY 00BEMOM 15 M TPOECKPATHO
BCTPAXHBAs BKIAMLIIL C KPBIKOH C 1 cM’ ,!le:mﬂu:;(maﬂnou BOJIbI U IIEPEHO-
CA KaXJblH CMbIB B NpoOHPKY, AOBOAAT 00beM g0 10 CM° 1€MOHH30BAHHOI
BOJOH, 3aKphIBAIOT W INepeMensaT. ABTOMATHYECKHM A03aTOpOM €O
CMEHHLIM HAKOHEYHHKOM mﬁﬂpam'r aTMKBOTHYH0 4acTh | cM® H JOBOAAT A0
10 cM’ 0,5 %-il a30THOH KHCIIOTOMR, 3aKpBIBAIOT 3alLMTHOM na60paTopH0H
IJICHKOH, MepeaaloT Ha aHanu3. JlanHble 00 oObeMe amMKBOTHOH 4acTH H
obbeMe pPa3BEACHHA BBOJAT B NpOIpaMMHOE 00€CTICUCHHE CIEKTPOMETPA
BMECTE C Ha3BAHHEM K HABECKOM oOpasua.

I[onycrcae*rca HEMOCPEACTBECHHBI OTOOpP AIMKBOTHOM 4aCTH 00BEMOM
0,1—0,5 cM’ U3 pasnoxenHoii mpoObl B aBTOKaBe. YTOGB! CKOMIIEHCHPOBATE
PH 3TOM IOrPEIIHOCTh pa30aBlNCHNA, IEpel Pa3iOKEHUEM B NPo0y HYMXHO
106aBUTE PacTBOpP BHyTpeHHero craHaapra (In wau Rh), 4Tobbl KOHLIEHTpA-
Unsl BHYTPEHHETO CTaHAApTa B KOHEYHOM pacTBOpE, HANpaBIACMOM Ha aHa-
TH3, COCTAB/IAA NPHMEPHO 10 Mxr/amM°  (HanpumMep, noSaBm"b B npoOly
100 MM® pacTBOpa, conepxaiuero 10 mr/m Rh, 3ateM u3 S oM’ paz.rlmxeuﬂou
npoObl B3iTh AIMKBOTHYK 4acTth 0,9 cm’ u goectd a0 10 cM’). PactBop
BHYTPEHHEIO CTaHJapTa Heo0X0aMMO N00aBIATE BO BCE XOJIOCThIE POOBI U B
KalHOPOBOYHLIE PACTBOPLl. 3aXAHHYIO KOHLEHTPAUUIO BHYTPEHHErO CTaH-
napta (10 MKT/11) B XOJIOCTBIX M CTAHAAPTHRIX pacTBOpax HEOOXOAHMMO TOUYHO

cobnonare.
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PactBop XOnocToM npoObl roTOBST ¢ BHRINOJHEHHMEM BCEX YKa3aHHBIX
BhIUIE ONepaluMi, 3a HCKIIOUEHHEM ONepaliMM B3SATHS HaBECKH.

6.2.9. [lpucomosnenue cmanoapmubix pacmeopoe

Pabouve cTaHaapTHbiE pacTBOPHI TOTOBAT MYyTEM CMENIMBAHHA He-
CKOJIBKHX OIOPHBIX MHOrO3/IEMEHTHBIX CTAaHIAPTHBIX PACTBOPOB JUI Macc-
CIIEKTPOMETPHH, COAEPXKALIMX pa3HBIC IPYNIILI 3JIEMeHTOB. 19 KantuOpoBKHU
CIIEKTPOMETPA UCNONBL3YIOTCA ABA-TpH pabouyHX CTaHAapTa, COACPKAIIHMX,
HarpuMep, 1o 10, 40 u 100 Mkr/n Bcex 3/1€MEHTOB, 33 HCKIIOYEHHEM PTYTH,
COAepKaHNe KOTOPOoi cocTaminger 1 1 4 MKI/1 B TIEPBLIX ABYX CTAHAAPTHHIX
pacTBopax. [na 6oJiee TOYHOro OnpeAeNCHUs IEMEHTOB, BXOAAIIMX B CO-
CTaB HAHOMATEPHAIOB, MOXET NOTPeOOBATHCH NPHMEHEHHE CTaHIAPTHOTO
pacTBOpa, B KOTOPOM HX KOHUEHTpauudy ObUinM Ob! OAHOrO nopsaka ¢ BEpPX-
HUMH I'PaHUUIAMH AMANIA30HA CONEPXAHHI JJIEMEHTOB B MCCIEAYEMOM 00b-
€KTe, C y4eTOM npuMeHsaeMoro ¢axkropa pasbasienus. IIpuroropiieHHbIe
pabouune pacTBOphl COXPAHSAIOTCA B MOMMNPONUICHOBBIX npodupkax oObe-
mMoM 50 cm’. PexomeHnyeTcss MCrob3oBaTh paGovue cTAHAAPTHI A8 KanuG-
POBKHM B T€UE€HHE 3—5 AHEH nmocie npuroToBaeHus. [IpuMep cocraBa HCxO0-

HBIX pacTBOPOB M/ KATMOPOBKH NPHBEJCH B Ta0J1. 7.
Tabnuya 7

IIpumep coctaBa padouux cranaaprusiX pacreopos B metoae HCII-MC

Hexoaubie CTaHAADTHDI
A HAZPTHbIC JNeMeHThI
pPacTBOPLI, KOHUEHTPaL KA

KanubpoBoyHbIH cTaHaapT Ans Fe, K, Ca, Na, Mg; 10 ppm: Ag, Al, As, Ba, Be,

aHanu3a OHOMOTHYESCKHX H aDHOTH- :
YeckHX 00bEKTOB, COAEPKALUUX Cd, Co, Cr, Cu, M%HM“[?I’] Nlj’ Pb, Sb, Se, T1, V

HaHouacTiie 1,000 ppm:

Mynbmaﬂemeu'mbm K&ﬂHﬁpOBO'{-
HBlii craugapt Ne 4, 10 Mkr/cm’

MyNbTHIIEMEHTHBIH tcanﬂﬁpoaoq-

ubtii cTannapr Ne 3, 10 mkr/ orS Sb, Au, Hf, Ir, Pd, Pt, Rh, Ru, Te, Sn
Kanubposouuslit cranaapr Hg, H

10 Mxr/em’ &

6.2.10. [TodcomosKka npubopa

Macc-CrekTpoMeTp NMoAroTaBauBalOT K paboTe B COOTBETCTBHU C PYKO-
BOACTBOM TO;1h30BaTeNs (MHCTPYKLMER Mo 3kcirtyaranun). Heobxoaumeie
pEXHME!I paboThl YCTAHABIMBAIOT B COOTBETCTBHH C PEKOMEHIALMAMM [PO-
n3poamrenid. Ilpumep pexuma npoBeaeHHS W3MEPEHMH NpUBedeH B Tabl. 8.
JI1s kOHKpeTHOoro Tumna npubopa ONTUMAIBHBIE PEXUMBI MOTYT OBITH yCTa-
HOBJICHEI JKCNepUMEHTaNbHO. [Tocne 3amycka npubopa nmpou3BoaAT npoBep-

B, Ge, Mo, Nb, P, Re, Si, Ta, Ti, W, Zr
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Ky pabouyHX XapakTepUCTUK Npubopa, BKII0Uas MPOBEPKY YYBCTBHTEIBHOCTH
BO BCEM JHMAIla30HE Macce, MPOBEPKY YPOBHA ()OHA, YPOBHA BTOPHYHBIX OK-

CHIHBIX M ABY3apAAHBIX HOHOB, BOCIIPOHU3BOJIHMOCTH.
Tabnuya 8

Y C/10BHA BLINOJIHEHHS aHAJIH3IA HA Macc-CIIeKTpoMeTpe
¢ HHAYKTHBHO-CBA3AHHOH NJ1a3MOHKA

15

Oxnak1aroui noToK, AM /MHH

E
0,9—1.2

PacneLasiouMit moTok, AM n/mun , .
[TonponuMas MOLIHOCTb 1 500 BT

Pacnbinyrenb KBaplLieBbiif KOHUEHTPUYECKHH HITH MOTH-
MEPHBIN TUNA babuHrToHa
ﬁﬂT————l—l—-l—__-——-‘-ﬂ—__——I-u—_—-————_mu

PacneuintenbHas kamepa | OxoaxaaeMas aByxxononas, Thn Ckorra,
MarepHalt — kBapu

CkopocTh mogauu odbpaszua, M /MHH Menee 0,5

KoHychl caMIuiepa ¥ CKHMMeEpa Hukenesbie KU NNATHHOBBIE

PexuM ckaHHpOBaHUA 3 TOUYKH HA NHK

Bpemsa HHTErpHpoBaHns, MC 30—100 na maccy

Hucno periuk 3
IMonHoe Bpems HamepeHus odpaslia, ¢ ~1
OTMBIBKOH, MHH

6.2.11. Koppexyus chexmpanbhvlx U300apHblX HANONCERUL,
KOPPEKYUR NOAUAMOMHBIX HANONCEHUU, 8bI36AHHBIX MamMpuyamu obpazyos,
pedaceHmos u 2a3amu niasmol, KOpPeKYus mpawcnopmusix nomex

Koppekuua Tpex OCHOBHBIX BHAOB nomex B tpaguunonHoM HUCITI-MC
aHaN3€ C BBOAOM XUAKOH npoOhbl (0e3 NPpUMEHEHHUA JHHAMHUYECKHX PEaKIlM-
OHHBIX CHCTEM), NIPOBOAHTCA C HCTIONB30BAHHEM TPEX pPa3HBIX METOIOB, OT-
JIMYAKOILMXCA MEX Y COOOH Kak CIOMHOCTBIO, TaK ¥ HAXCKHOCTEIO. BhIsBICHHE
floMeX TP OTJIAAKE METOAHKH MPOBOAUTCA MYTEM ONPEACICHUsA CTAaHAAPTHBIX
100aBOK M H3MEPEHHEM CEPHH NOCAECA0BATE/IBLHO pa30aBICHHbBIX 11po0.

Koppekunst u300apHpIX HamoxeHHH. [IpUMephl KOPPEKLIMH HATOXKEHHH
OT H300apHEIX HOHOB MpPHUBEAEHH B Tabi. 9. B mporpaMMHpIX mnakerax co-
BPEMEHHBIX MAacC-CIEKTPOMETPOB TAaKHE NPOLEAYPbl KOPPEKUHMH Mpejiara-
IOTCA ABTOMATU4YECKH. TouHble KOIDPUUHUEHTE! KOPPEKLMHU ONpenensiorcs

IKCTIEPHMEHTAJIBHO.
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Tabnuya 9
IIpumepnl H300apHBIX HATOXKEHHI

Onperensewert wsoTon

Ge

“Se

i
~00127 ™Te

~0,0009 - '’La; -0,00284  '°Ce

Koppeking CreKTpayIbHBIX HAI0KEHUH OT TTO0JIHATOMHBIX HOHOB OT pa3s-
HBIX HCTOYHHKKOB TPeOyeT Oonpluero BHUMaHus. [isi yCTpaHEHUs U KOPPEK-
LMK CNIEKTPAIbHBIX HAIOXKEHMI OT nonuaTroMHbIX HOHOB B MCI1T-MC npume-
HAKTCA HECKONBKO crocoO0B. B CkOOKkax NMpHBENEHBI MJIEMEHTHI, TIPH OIpe-
J€JICHUU KOTOPBIX NPHMEHAETCSA KOHKPECTHBIH BAPUAHT:

e HCKJIIOYEHHNE H3 IIpouecca poOOonoAroTOBKM pEareHTOB, BBHI3LIBAIO-
[HX CIIEKTPaJIbHbIC HAJIOKEHUSA, HAIPUMED, HCNIONB30BAHHE a30THOH KHCIIO-
Thl BMECTO COJAHOH, KOTOpas BbI3bIBAaeT 00pa3OBaHUE XJIOPCOAEPHAILUX IM0-
JTMATOMHBIX HOHOB (s V, Cr, AS, UCIBITBIBAKOINUX HATOXEHHA OT MOJIH-
atoMubix mouos C107, ArCl )

® yAJJCHHE KOMIIOHEHTOB, BbI3BIBAIOUINX [10JIMATOMHBIE HAJIOXKCHUA,
HApUMEp, MPH NOMOLUHY OKHCJIEHUA WIH YlIapuBaHuA (yJaJeHHE OCTaTou-
HbIX KOJIMYECCTB OpraHMYeckoy Marpuiibl, Meumatolen onpeaencHuo Cr, Al,
Si u3-3a nonnaToMubix oHos ArC’, CN¥, CO");

¢ YYET HAJOXKEHUHN NMPH NMOMOILLM 3IMIIHPUYECKUX COOTHOUICHHH IS HA-
KJIaABIBAIOMIMXCR HOHOB (HAMpuUMep, y4ET BIAUTHUS YArC17 Ha macce 75 1o
nony ‘"Ar’’As” na macce 77 npu onpeaenenuu As);

® [IPUMEHEHHE AE€CONBBATUPYKOMIMX YCTPOHCTB i O0E3BOKMUBAHMA H
BRICYLIMBAHNA a’3po30ia o0pa3ua feped BBOAOM B IMaasMy (METod Tpedyer
NPHOOpETEHHA JOMONHHTENBHOIO O0OpYAOBaHUSA, CHCTEMb! ACCONBBATAIMH
obnanaloT NOBBILUEHHBIM 3(¢deKkToM namiaTH — TpedyioT 0osiee NPOLOIKH-
T€JBHOH OTMBIBKH MEXAY oOpasuaMy, METoX yCTPaHIET HPHCYTCTBHE MONH-
aTOMHBIX HOHOB, BBI3BAHHLIX TOJBKO Matpuuei pactsopurens — ArQ”, NO',
ArCl'u . n.);

® [IPUMEHECHHE JJIEKTPOTEPMHUECKOH aToMu3auny (D TA) WK 1a3epHOH
abiauuu (JIA) nns Beosa npo6el (Meton 3TA xopouio mMpUMEHUM s YCT-
paHeHHs XJIOP- U KUCIOPOACoAepXKallUX NOMeX, OHAKO CYUIECTBEHHO YCTY-
naer no ceGecTOMMOCTH U BO3MOXHOCTAM COBPEMEHHOMY METOLY KOppex-
umu ¢ OPC; meron JIA ucnonesyercs ans paboThl ¢ TREpALIMH TOMOT€HHEIMH
ofpa3zuamMH, TPYAHO NOIAETCA KATMOPOBKE A/A LIETIEH 3IEMEHTHOrO aHanu3a
OHMOIOTHYECKHX NPO0);

.
| S
W
—
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® IPHMEHEHHE AMCKPUMHHALMM [10 JHEPruaM JUIA yaaleHHs Bcex 0e3
HCKJIFOYEHHs NMOJHATOMHBLIX 00pa3oBaHUH npu pabore Ha mpHboOpax ¢ OKTO-
[MOJBHOK peaKLUOHHON CUCTEMOHN (METOA YCTpaHAET BIHAHHE MOJIMATOMHBIX
HOHOB M YJIyYIIAeT pefeiibl 00HapyeHHs Ha 1—3 aecATUYHBIX NOPAIKa).

HaunGonee cepbe3Hble NOMEXH OT MATpuisl 00pa3loB U OT NpHMeEcel B
[1a3M000Pa3yIOLIEM apTOHE BHI3LIBAIOTCA MOMHATOMHBIMK MoHAaMH NN’ u CO’
MpH aHAIM3E KpeMHUA. Bee TpU H30TONAa KpeMHHUA HCHBITHIBAIOT HAOXKEHUS,
YTO YMEHBIIIAET BOBMOXHOCTH OIPENENCHHUS Si B OpraHHYECKHX MATPHIIAX.

[IpoGaemMsl, CBA3aHHLIE ¢ NMOINATOMHBIMH MOHAMHM, BBLI3BAHHBIMW MaT-
pulei 0O6pa3lioB, peareHTOB H ra3soB IUIA3Mbl, paANKaIbHO YCTPAHAKOTCA NMPH
WCIIONB30BAHMH IS H3MEpEHUH NpUOOPOB C OKTOMOJBHOM PEaKIHOHHOM
cuctemMoi (OPC). B cucreme OPC ucnone3yerca JONMOMHHTEABHBIA OKTOMNOIIb
— avyeiika OPC, pacnonoxeHHas nepea KBaAPynojeM Macc-aHanMu3aTopa.
BivaHue 1OMUATOMHEIX HOHOB YCTPAHAETCA ITYTEM JUCKPUMHHALUMH 110
IHEPIrHAM B PE3Y/IbTATE B3AMMOIACHCTBHHU C MOJIEKY/JaMU HEHTPAJILHOIO rasa,
HanmyckaeMoro B s4eky OPC. B KadecTBe peakl{HOHHOTO ra3a oObIYHO HC-
nonn3yercsa reani. Takum o6pasom, cucrema OPC ocymiectBnser >ddex-
THBHYH (PMIBLTPALIMIO NTOJIHATOMHBIX MOHOB, YMEHbIIAET oOmMii GpoH U yBe-
THYABAET CTabuABHOCTh CHrHanoB. JTH ocobennoct UCII-OPC-MC npu-
O0poB MO3BOJAIOT AOCTHraTh JYYLIHX NpeneaoB OOHAPYKEHMA, YBCPEHHO
ONpEAC/IATH TPALULUHOHHO TpYAHbIE dnemeHTH g UCTI-MC onpenencnuii B
OpraHM4Yeckux Martpuuax, kimwo4dasa Si1, Ca, Ti, V, Cr, Fe, As, Se, a rakxke
NMPOBOAUTH 00JIe€ TOYHBIN H30TOIHBIA AHAINU3 BELIECTBA.

Ycempanenue u yuem mpancnopmuuix nomex. TpaHCHOPTHBIE NMOMEXH
BO3HMKAIOT H3-3a PA3/HYUA B BA3KOCTH U ITOREPXHOCTHOM HATHKEHHHN MEXKITY
rpaayMpOBOYHBIMH CTaHAApTaMH U oOpastamMn. BA3KOCTH paCTBOPOB BJIMAET
Ha 3(QPeKTHBHOCTL PACNBLUICHUA H, KaK CJIICACTBHUE, BO3NCHCTBYET HA CHIHAJ
KaXKJIOT0 aHAJIM3HPYEMOIro HM30TOMNAa B PacTBOpE, B HACAJE MPONOPHHOHAb-
HOI0 €ro KOHLEHTPAaUHH. BA3KOCTh BOAHBIX pacTBOPOB 3aBHCHT OT KOHIICH-
TpalMM KHCJIOTHI H OT KOHIEHTpALMH MATPHYHLIX KOMNOHEHTOB. C HCNOJIb-
30BAHUEM J0BOJIBHO BBICOKMX GaKTOpOB paszbaBieHHA A 00pa3ioB ¢ OCTa-
TOYHOM opraHuueckor Marpuueil (1 :300—1 : 500) 1 Hopmanu3auHH KH-
cIOTHOro ¢oHa B craHaaprax, 6jaHkax H oOpas3uax, BIHAHHE TPAHCIIOPTHBIX
MOMEX MOXXHO YMEHBIIHTh A0 HE3HAYUMOro ypoBHA. [1pn paboTte ¢ MeHbuIN-
MK ¢dakTopamu pasbapieHus (oT 1: 10 go 1: 100 ans 6GHONOrMUECKHX XKH/I-
KOCTeH) peKOMEHAYETCs YOCIUThHCHS B OTCYTCTBHH MOMEX, NMPOAHANH3HPOBAB
CEpHI0 NOCJEAOBATEIbHbIX pa3zbaBiieHMH o7HoM mpobbl (Hanpumep, | : 10,
1:50, 1:100, 1:200) u BeiOpaTh KOMIPOMUCCHBIH (AKTOp pa3bapieHus,
MpH KOTOPOM HE CTpalaeT YyBCTBHTEJIBHOCThL OMpPEE/ICHHA MWHTEPECYHOLLHX
JIEMEHTOB. ECIH TPaHCNOPTHBIE NMOMEXH HEBO3MOXHO YCTPAHHMTbh, CICAYET
NPHMEHHTL BHYTPEHHIOK CTaHAAPTH3aUMIO, J00aBisis BO BCE XOJIOCTHIE IPO-
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OBI, CTAaHAAPTHBIE PAcTBOPbHI H 00pa3iibl BHYTPEHHEro CTaHaapra — pacTBOp
Rh uin In, 4TOOB! MONYYHTE MX KOHEYHYIO KOHLEHTPALMIO BO BCEX pacTBO-
pax 10 Mkr/n. IlppMeHeHHMe BHYTpPEHHEH CTAHAAPTH3ALHM TAKXE IO3BOJSET
KOMIICHCHPOBATE MOrpellHOCT pa3daBieHHs 00pasluoB M y4eCTb MHOTHE
MaTpHYHBIC BIUAHHA Ha IJ1a3MY ¥ IOTOK HOHOB.

6.2.12. I padoyupoexa macc-cnekmpomempa

KaquOpoBKY CHEKTPOMETPA BBIMOJHAKT HEPEA HAYAIOM H3IMEPEHHIA
MOJHOCTBI) NOArOTOBJAECHHBIX NMPO0, UCTIONB3Yd IPAAYHPOBOYHEIE PACTBOPEI
no m. 6.2.9 npu napaMmeTpax, YCTaHOBJECHHLIX no m. 6.2.10. Onpeaenenue
rpagyupoBOYHOM 3aBHCHUMOCTH, 00padoTKa H XpAHEHUE pE3yJIbTATOB KaIHO-
POBKH BBIIOJHAKTCS NMPpOrpaMMHBIM 00ecnedeHueM cniekTpoMerTpa. [1posep-
Ka kanuOpoBOK MPOBOAUTCA mEped HayanoMm aHanuia oOpasuos. [IpoBepka
3AKTIOMAETCS B M3MEPEHUH CTAHAAPTHOrO ATTECTOBAHHOIO OOpa3na Hccle-
ayemoi marpuiiel. CoBpeMeHHble nporpamMHsle naketsl A UCIT-MC cuc-
TEM [103BOJAKOT 3aaBarTh KPUTEPHH JOMYCTHUMOIO KayecTBa KaauOpPOBOK,
OCHOBAaHHBIC Ha TOYHOCTH H BOCHPOM3BOAHMOCTH pE3yNbTAaTOB AJA IIPOBE-
POYHBIX CTAHAAPTOB, a TAKXKE HAa KOIPPULUEHTE KOPPEIALUN U TIPOrpaMMH-
pPOBaTh aJIrOPHTM ABTOMATHYECKHUX HM3IMEPEHUH, KOTOPBIK MOXET BKJIKOYATH
MOBTOPHBIE TPOBEPKH KAJITHOPOBOK KU NEPEeKaJIMOPOBKH 0€3 y4acTHA olepaTopa.

JU1s BHIABACHHUA U y4yeTa Apeida YyBCTBHTECIABHOCTH MpUbOOpa mOBTOp-
HbIE M3MEPEHUA TIPOREPOYHBLIX CTAHAAPTOB W/HJIM MONHBIE MEPEKaTMOPOBKH
PEKOMEHAYETCS NPOROJAHTL Kaxawle 1—2 4 pabotel (uepe3 Kaxapie 15—30
o0pa3loB), B 3aBUCHMOCTH OT CTAaDHJIBHOCTH OKPYXAIOWIEH TEMIEpaTyphl,
MUTAIOIIEr0 HANIPAAKEHHUA U APYIHMX YCJIOBHH B Jlaboparopuu.

6.2.13. Betnonnenue uzmeperuii

Broa B Macc-CrieKTpoMeTp NMoAroTOBJEHHOHN Mpodnl, H3IMEPEHHUE CUIHA-
JIOB M3OTOMOB MPOBOAAT MPH HOPMAJIBHBIX KJIIMMATHYECKHUX YCIIOBHAX HCIIbI-
TaHUH B COOTBETCTBHH C 1. 6.2.6 ¢ yueToM TpeboBanHi pyKOBoACTBA (HHCT-
PYKIIMH) MO dKcryaTtaudd npubopa. YcraHaBiaMBalOT ONMTHMAJIBHBIA PEXHUM
PErucTpali Macc-CNIEKTPOB B U3MEPEHHH B COOTBETCTBHMM C PEKOMEHIa-
UHAMH TIPOH3BOAMTENSA JaHHOro mpubopa. TUNHUUHBIE YCTAHOBKH padboOyuXx
mapaMeTpoB IpU U3MEpeHUsaX NpuBeacHH B Tabn. 8. Ilepsuunas o6pabotka
CUFTHAJIOB H pacdeT KOHLEHTpALUi NMPOBOAUTCA NMPOrpaMMHBIM 00€CIEeUeHH-
€M aBTOMAaTHYECKH, Ha OCHOBAHHM [1apaMeTpOB MCMNOIB3YEMOI0 METOAa H
NAHHBIX MPOBEACHHONH KanuOpoBku. s M3IMEpPEHMIl MCNOMB3YIHOTCA H30TO-
Nbl, Haubosiee NMpeanoYTHTENbHbIE MO COBOKYMHOCTH XapakTepucTuk. Bax-
HEHUIMMH M3 HUX ABJIAIOTCA OTHOCHTEJIbHAA paclHpOCTPaHEHHOCTb, OTCYTCT-
BHE WIH HH3KKH YPOBEHb CICKTPAIbHBIX NOJIHATOMHBIX HAJIOXKEHHH, JOCTH-
racMblii ripesie1 oOHapyKEeHHMA.
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6.2.14. Obpabomxka pe3ynemamoe uimepenuu

AHaJIMTHYECKHE CHUTHaIbLl 00pabaThIBAIOTCS NpOrpaMMHBIM obecrieve-
HHEM MAacC-CNIEKTPOMETpPa Ha OCHOBE NMOCTPOECHHBIX KaTHOPOBOYHEIX NHHEH-
HBIX perpeccHH, pacCYHMTaHHBLIX METOAOM HaHMCHBIIHX KBAaJApaToB, ¢ YYETOM
KOppeKUHH (OHA, CHrHAIA BHYTPEHHHX CTAHAAPTOB, a TAKOKE C Y4YETOM
BJIMAHMA N300aPHBLIX M MOJHATOMHBIX CIIEKTPATILHBIX HAIOXKCHHH. Pe3ynbTar
ONpeAeIeHHS KaXXA0ro 3J€MEHTa NPEACTABASACTCA KaK Cpe/IHEE H3 HECKOJIb-
KMX (He MeHee JIByX) napajfiellbHbuIX H3MEpEeHHH aHalIu3HpyeMoro obpasua.
O6bpaboTka pe3yIbTATOB H3MEPEHUMH [POBOAMTCH B COOTBETCTBHM C
['OCT 8.207—76. Pesynbratel U3MepeHHH OTOOpaxkaloTcsi Ha MOHHUTOPE,
pacneyarblBAOTCd H/HMIH COXPAHAKTCA B BHAC (paia Ha XKECTKOM IHCKE
KoMnbloTepa. Pacneuaranseie pe3ynbTarhl OQOPMISIIOT COTJIACHO TPeOyeMo-

MY IIpOTOKONY (Tadul. 4).
6.2.15. Buympennuu onepamuensiu KOhmpons

KOHTpO/b MOIPEUMHOCTH METOAUKH INPOH3BOLAT B COOTBETCTBHH C
['OCT P UCO 5725-6—94.

BHYTpEeHHUH KOHTpOIIb KAayecTBa PeE3yJbTaTOB ONPEACIACHHS MHKPO-
INIEMEHTOB (CXOAHMOCTb, BOCIIPOH3IBOAUMOCTD, TOYHOCTh) OCYILECTBIAKOT ¢
[{EJIBIO MONYYEHHS ONEPAaTHBHOH MH(POPMALMH O KadecTBe aHAMU30B H MIpPH-
HATUA NPH HEOOXOAUMOCTH ONEPATHBHEIX MEP MO €ro nosbillieHH10. Mero-
NHUKA NPOBECACHHS KOHTPOJBHBIX TECTOB COBMNALACT ¢ TAKOBOM /sl MET0j1a
ATOMHO-3MHCCHOHHOH crnexTpo(pOTOMETPHH M NPOBOAMNTCA coriacHo 1. 6.1.14
HaCTOALIMX METOAMYECKHX peKOMeHZauHH. domyctUMas norpeuiHocTs Ofl-

pee/IeHH OTACIBHBIX IEMEHTOB ripeacTtanneHa B tadbn. 10.
Tabnuya 10

IorpemnocTb H3IMEPEHHH VIEMEHTOB METOA0OM MACC-CNIEKTPOMETPHH
¢ HHAYKTHBHO CBN3aHHOH IJIAIMOH

OTHOCHUTENb-
Has norpell-

OTHOCHTEIL-
HaA Morpeu-
HOCTb, %,

JlnanazoH
COLEpKAHHH,

Jluana3ou

. WaHUH
’3nemem' coaep HH, Hocn,, %,

m

6

Lo
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Npoponxenwne tabn. 10

3 a1 s 1 6
Fe | 0010 [ 40 | Au [00001—00100] 40
[ vo—100 | 20 [ [ 001010 | 20
[ tos0 | 30 | | o105 | 20
K | _1—s0 | 45 | Ba [00001—00100] 40
[ sosew |20 | [ 001010 | 20
[ see—se00 | 15 | | oit0 | 20
~Cd_[0,0001—0,0010] 30| Bi [00001—00010] 40
0000100 | 20 | ] 00010010
[ oimos | 05 | [ ooi—oa0 | 25
G | 220 | 50 | B [oooioow0]| a0
a0 | a0 | | 001—1,00
om0 | 35 | | i—i0 30
0,0001—0,0010 40 0,0001—0,0100 40
0,001 0,010 | 20
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
[ 001—=050 | 20 0,1—1,0 20
0,001--0,010 50 Mo [0,0001—0,0100 40
— [ oors00 | 4
[ sDse | 20 | 1 oios %
. Mn  [0,0001—0,0010 40 Pt [0,0001—0,0010 40
| 0,001—0,100 20 0,001—0,010 20
| 0120 | 20 [ 001010 20
~Cu_[0.0001—0,0100] 40 | Sb_|0000i—0,0100] __40___
T 001—5,0
[ sso [ e [ oi—to | 25
1—10 50 Se  [0,0005—0,0050] 40
—
[ 1001000
Wi [0,0001—0,0010] 40| v [00001—00100] _ 40
[ 000001
0012
“Pb [0,0001—0,0010] 40 | Sr ]0,0001—0,0100] 40
— oei—oo0| 2 0.01—0,10
[ o0i—1000 |20 0,150

-
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NMpononxexune tadbn. 10

o 1 2 ¢ 3 1 4 1 5 | 6

Ti | 0,001—0,010 TL | 003005— 20
003050
1 o0t—00 | 25 |  [0.0005—00050] 30
25

25
20 0,005—0,100

MH
)
=

50 \% 0,0005-7- 40
0,0500
50—500 0 0,05—0,50 0

=
N
ol
D NN
NIio|IOo]o

-
-
e

0,0001—0,

=
o
—e

o
4
o | wh

P W] O] W
& Lh

-

P
L
A —
(g

Zn 0,001—0,
0,01—0,
0,1—500,0 20

IIpameuanne. Ilpenensl onpeaeNcHHA pacCYMTaHbl 10 CTAHAAPTHOH METOAMKE
npu 98 %-m posepurencHoM uurepBane, xkak 3 X CKOyo/ES, rne 3 — 3naueudune
pacnpeneneuus CreiogeHTra ana 98 %-ro uHTrepBana U ceMU creneHed cBoOobl,
CKOgoua — CTAHAAPTHOE OTKIOHEHHE (POHOBOro CHrHana (MMI/C), pacCHRTaHHOE MO
BOCbBMHM peIUIMKaM 4YTeHHsA, ES — H30TOnMHas YyBCTBHTE/ILHOCTb, BLIPAXKCHHas B

HMI./C + MKT - ,[uv.l"’.

-
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VII. Onpeaenenne pyniepeHoB B 0€3a/IKOTOJILHBIX H
COKOCOACPKAIIHX HANHTKAX, HEKTapax, COKaxX MeTOAOM
BbICOKO3I(PDEKTHBHOH »KHAKOCTHOR XpoMaTorpadHu

Hacrtosimass METOAHMKAa YCTAHABJIMBAET METOL BHICOKOI(DEDEKTHBHOI

YKHAKOCTHOH XpoMaTorpadpuu JUIA ONpeAcIeH!s B MUILEBBIX Npoaykrax (be3-
aJIKOTOJIBHBIX M COKOCOJACPMAIIMX HAIMHTKaX, HEKTapaX, COKaXx) MAacCOBBIX

koHUeHTpauuit ¢ymnepeHa Cq. [IpoBeneHne kKoHTpoas coaepkaHusa Qyiuie-
peHa Cgq HeoOXoanMo ¢ Henpsio odecneueHus 0€30MacHOCTH MHIIEBBIX TPO-

JTYKTOB.
Huana3zoH O0OHapyXeHuH METOAMKH cocrtasnger oT 0,5 MI/aM> 710

500 Mr/am’.
7.1. Kpamxaa xapaxkmepucmuxa gyiepena C6(

O6menpunstoe Ha3panue: pynneper C60.
CAS Homep: 99685-96-8.
CrpykrypHas ¢opMyaa: npuBEeAcHA HA pHC. .
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Puc. 1. Crpyktypa ¢pynnepeua C60

DynnepeHsl — yrinepoAHble Kaactepbl ¢ YETHBIM, 6onece 20, KOJIHYECT-
BOM aTOMOB yrjaepoaa, 0Opasyloiux TpHU CBA3M APYr ¢ JAPYyroM. ATOMbI B
MOJIEKYJIax QYANepeHoB pacoN0KeHbl Ha MOBEPXHOCTH chephl HIH Chepou-
la B BEPIIMHAX F'€KCaroHOB M IMEHTAroHOB. PYJNEpPEHbl ¢ KOJHYESCTBOM aTo-
MoB Oonee 70 (Hanpumep, Crg, Cqg, Cgs) HA3BIBAKOT BHICIIUMH PYIIEpEHAMH.

dyanepensl NpeaACTaBIAT COO0H MEJKOKPHUCTALIAYECKUE MOPOLUKH
4YEpPHOTO 11BETA, Oe3 3anaxa, NMPaKTHYECKH HE pacTBOPHMBI B MNOJIAPHBIX pac-
TBOPUTENAX, CJ1a00 pacTBOpUMBI B alKaHAaX HOPMAJIBHOrO CTPOCHUA, Hanbo-
jiee BBICOKOH pacTBOPHMMOCTHIO QYIIEPEeHOB XapaKTePH3YKOTCA apoMaThye-
CKHE YIJIEBOAOPOABI H HX MPOU3BOJIHLIE.

/.2. Memoouxa onpedenenun gyrnepena Cgy 6 6€3arKOCONBHBIX U
COKOCOOEPHCAWUX HANUMKAX, HEKMAapPAX, COKaX
MEMmMOOOM 8bICOKOIGPexmuHOU HCUOKOCMHOU Xpomamaoepaghuu

7. 2. 1. OcHoeHbie nonodNCeHUsM

7.2.1.1. Ilpusunn MeTtoxa.

Meronnka ocHOBaHA Ha ONpeneNcHUH Qy/uiepeHa B 6€3aJIKOroJIbHbIX H
COKOCOZIEpKAIIUX HANHUTKaX, HEKTapax, coKkaX MeETOJoM obpanieHHO(Pa3HOH
BBICOKOY((PEKTHBHOM KUAKOCTHOM xpoMarorpadpuu (BIXKX) ¢ ucnonbzona-
HHEM JMOAHO-MATPHYHOro AerekTopa (InHMHA BOAHBI 340 HM) mocie 3KcC-

Tpakuuu gpyniepeHa u3 obpaszua 6poMOEH30II0M.
7.2.1.2. MeTpOoNIOTHYECKHE XapaKTEPUCTHKH METOJIMKH.
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Tabnuua 11

KoHuenTpauua ¢pyniepeHa C60 B npobe

MeTponornyeckHe XapakTepucTHKH | (0.5-—5.0 5 0—50.0 50,2—500 H
’ 3 ’ 3 onee
M/ AM MI/KI' M MI/KE IM*

[penen nosropseMoctu (r), % 29 25
I1penen pocnponssonumocty (R), % 36 29

OTHOCHUTENNIbHAA CHCTEMATHYECKaA _ 13

ouinbka (9), %

[TonHoTa H3BneueHus sewects, %o He MeHee 80 %

* 0e3 yueTa norpeuiHocTy pa3dasneHns 40 COOTBETCTBYHOWErO AHaNa3oHa

7.2.2. Peaxmuebi

ALETOHUTPH] 119 XKHIAKOCTHOH XpoMarorpaduu ¢
KO(QPHULIMENTOM NMPONyCKaHua Ha 220 HM HE MeHee

95 % unm Beine TY 6-09-14-2167—84
Tonyon, ocy WM «1s xpoMaTorpapHu» ['OCT 5789—78

KK TY COMP 2-021—06
bpomb6eH30:, ocu TY 6-09-3774—74

Oynneper Cegg, COACPIKAHHE OCHOBHOTO BELECTBA
> 99 .8 %, aTTeCTOBaHHBIH Ha COOTBETCTBUE CTAH-

aapTHOMY obpasliy.
7.2.3. IIpubopwl, annapamypa, nocyoa

Hccnenosanue nposoanutcsa Ha cucreme BOXKX, cHabxenol KonoHkoH
pasMepoM 4,6 x 150 mm, 3anonnennoi C18 ¢a3oit ¢ pazMepoM rpady SMKM,
HacOCOM BBICOKOIO JaBJIEHNA, AETCKTOPOM C AMOAHOH MATPHULIEH, NETEBbIM
UHXKEKTOPOM (WIH aBTOCEMILIEPOM) H CUCTEMOH 00pabOTKKH XpoMaTOTrpaMM.
B kayecrBe npuMepa MOXHO 1puBecTH cucremy Agilent cepuit 1100 mnu
1200 ¢ xonoHkon «ZORBAX C18».

7.2.4. Acnoavsyemoe ecnomocamenbroe 0bopyoosarnue

BcTpsxuBatenb BHOPALIMOHHBIR CO CKOPOCTHIO
ppanteHus 10 3 000 06./MuH
LienTpudyra ¢ yucnoM obopoToB HEe MEHEE

10 000 06./MuH
Becoi nabopatopHseie 0buiero Ha3Ha4YeHUA

¢ norpewtHocThio £0,0005 r ['OCT 24104-—2001

[IpobupkHu onHOpa3oBeie THNA «BnneHA0pd»,
BMECTUMOCTBIO 1,5 cM®
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Konbsl mepupie K 1-25-1 nnu K 1-25-2, K 1-50-1

wan K 1-50-2, K 1-100-1 unu K 1-100-2 'OCT 1770—74
[Iunerku 4-1-1 uaun 5-1-1, 4-1-2 unu 5-1-2, 4-2-10
wim 5-2-10, 4-2-5 unu 5-2-5 I'OCT 29227—91

Buasibl (EMKOCTb, BMECTHMOCTBIO 4—6 cM” ¢
repMETHYHO 3aBHHYMBAIOLLIEHCS KPBILIKOH )

¢ MJJAaCTHKOBLIMH BCTaBKaMH, BMECTHMOCTBIO (0,2—
0,3 cM’. BHasbl HCIOABL3YIOTCA B TOM CIIy4a€, €CiH
A7 BBOAA npoObl B npuOOp HCnonb3yeTcs

aBTOCEMILIED
Jlonyckaerca vcnob3oBaHue NPHUOOPOB U NOCYAbl ¢ METPOJIOrHYECKH-

MH XapakTEepUCTHKAMHU M PEAKTHBOB KBATH(PHKAUMEH HE HHXKE YKA3dHHBIX
BBIILIE.

7.2.5. Ombop npob

J1a yuyera cnieuupuku otdopa npod OTAC/IbHLIX BUAOBR NPOJYKTOB Clle-
AYET PYKOBO/ICTBOBATLCA JACHCTBYIOUIEH HOPMATHBHO-TEXHHYECKOH [OKY-

MEHTaUHEeH HA KOHKPETHYHO MPOYKUHIO.
7.2.6. [Tooeomoseka k onpedenenuio

7.2.6.1. IlpyroroBieHne cTaHAapTHOrO pacTBOpa QyJuiepeHa

Hasecky 0,0250 £ 0,0001 r xpuctannuyeckoro dynnepeHa Cqo KojUYe-
CTBEHHO NEPEHOCAT B MEPHYIO KOGy BMECTHMOCTBIO 25 CM’, pacTBOPSIOT B
15 cM’ BpoMben3ona, TIATETbHO NEPEMELIMBAIOT Ha MATHHTHOM Memaﬂke Ji (s,
[I0JIHOTO PACTBOPEHHS, AOBOAAT GpoMOeH301m0M 10 MeTkH (25 cM’) M Tiia-
TeNbHO nepemMewnBaroT. llony4yardT OCHOBHOH CTaH.I[apTHLlH pacTBOp B
6pomGeH301e ¢ MaccoBoii foneii ¢pyanepena 1 Mr/icm’. g nomyyeHus pabo-
“YUX CTAHJAPTHBIX PaCTBOPOB MOCNCIOBATENLHO pa30aBisiOT OCHOBHOH CTaH-
AApTHBIK PACTBOP:

pacmeop Ne |: B MepHywo KONGYy BMECTHMOCTBIO 25 CM® MOMELIAIOT
2,5 ¢cM’ OCHOBHOTO pacTBOpa M JOBOIAT 0GBEM 20 MeTKH GpoMOeH3010M.
[TosyuaroT pacTBOp ¢ KOHUEHTpalyeH 100 MKT/CM’;

pacmwp Ne 2: B MepHyro KOOy BMECTHMOCTBIO 50 cM’ MOMEILAIOT
1,0 cM’ OCHOBHOIO pacTBOpa M JOBOMAT oﬁbem no MeTkr OpoMOEH30/I0M.
[TosryualoT pacTBOp ¢ KOHUEHTpaLMei 20 MKr/cm’;

pacmeop Ne 3. B MEPHYK) KOJOY Bmecmmocmro 100 cM’ nomerualoT
0,2 cM® OCHOBHOTO PacTBOpPa M JOBOIAT OGBGM N0 METKH OpoMOEH30/10M.
[Tory4aloT pacTBOP C KOHIEHTPAnHEH 2 MKI/cM’ .

OcHOBHOH W pabouue crTaHZapTHbIE DPACTBOpPHl (QynIEpeHa XPaHAT B
JIACTUKOBOH TEMHOM nocyje ¢ MJOTHO HaBHHYMBAKWLUIEHCS NPOoOKON B Mpo-
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XJaqHOM TEMHOM Mecte (nipu reMmnepatype okoio 0 °C). CpokH rogHoCTH
OCHOBHOrO pacTBopa — 3 Mecna, pabo4ux pacTsopoB — 1 HEJCIIA.

7.2.6.2. Iloaroroska npoOsl AJ1 aHaIH3a

0,70 £ 0,01 cM’ TIATETBHO NEPEMELIAHHOTO oOpasua NOMEIAIOT B
npoﬁnpxy VIS LEHTpU(PYTHUPOBAHUA TMIA «Jnmenaopd» H Ao00aBasAIOT
0,70 cM’ 6pombensona, ITpo6GUpKy NMIOTHO 3aKPBIBAIOT, TIIATEIBHO BCTPSIXH-
BAalOT B TeueHUe 10 MHH ¥ HEHTPUPYIrUpYIOT 25 MHH B HHTEpBaJle 00OpPOTOB
ot 4 000 no 10 000 o6./MuH. Bepxnuii cion (BoaHeii) orOHpaloT N oTOpacel-
BAIOT. AJIMKBOTA HWXHero cos (200—300 MM°, Vyyore OpOMOEH301) NEPEHO-
CHTCA B BHAJIbI C IUIACTHKOBEIMH BCTaBKaMH. BHanbl yCTaHABIMBAKOTCA B OT-
JejieHue aBTtoceMiuiepa. [Ipu ncrnoab30BaHNH PYUYHOrO MHXXEKTOPA aIMKBO-
TOH cnos, cogepxaniero 6poMOeH30, 3aAIOIHAIOT METJII0 HHKEKTOPA.

B ciayuae BBICOKHX KOHUEHTpaUMi (yJuiepeHa alMuKBOTY CJIOf, COOTBET-
cTBYlomero OpombeH3omy, pazbaBnsaioT OpoMOeH30JI0M.

7.2.7. Obnapyorcerue u Konu4ecmeerHoe OnpedeleHue QPyanepena Memooom
8bICOKOIPGHekmueHou Hcuokocmuou xpomamoezpadhuu

O6pa3usl aHAIM3NPYIOT MeToAOM BIJ)KX Ha KHMAKOCTHOM XpOMAaToO-
rpadje ¢ HaCOCOM BBICOKOIO JAABJIEHHA ¢ rogaded pacrBopurtena or 0,1 no
5,0 cM’/MHH, 060pYAOBaHHOM AMOJHOMATPUYHBIM AETEKTOPOM C MEpeMEH-
HOH AJIMHOM BOJIHBI M cHCcTeMoH Aig cbopa u oOpaboTku xpomMarorpadpu4e-
CKUX JaHHbIX.

7.2.7.1. Kannbposka xpomarorpada

Jlns rpaaydpOBKH B XpoMarorpad BBOAAT NpobObl paﬁoqux cTaHjgapT-
HBbIX pacTBOpPOB dynnepeHa kouuenTpaunaMu 100, 20 u 2 Mkr/cM’ o6beMaMu
4, 10 u 20 M@’ (oT 8 10 2 000 Hr), PErHCTPHPYIOT UX TUIOIAAM H BPEMEHA
yAepxKHUBAHUA Ha XpoMaTtorpammax. lIpy ucnone30BaHHH pYyHHOI0 HHXEKTO-
pa 00beM BBOJMMOH MPOOKI IOJDKEH COOTBETCTBOBATE OOBEMY HCITOIE3YEMOH
netrian. B atoMm cniyyae pabodue pacTBOPBI AONOAHHUTEILHO pa3baBnqoT, 4ToO-
Obl MO TydHTH HCOOXOAHMOC KOIHYECTBO TOYEK B YKa3aHHOM HHTEpBAJIC.

7.2.7.2. Ycnosus npoBeieHuA obpaieHo-¢a3zosoii BOXX

Xpomarorpapuyeckas KOJOHKA C CHIIHKareaeM, XMHMHYECKH CBA3AHHAIM
¢ okraaeuacunanoMm (ODS unu C18), pasMep yacTvlg 5 MKM, AJTHHA KOJOH-
KM 150 MM, BHYTPEHHHH AUAMETP KOJIOHKH 4,6 MM WM aHAJIOTHYHaA.

[ToasmxHas (pa3za: alleTOHHTPHII-TOIIY O (45 53, no ob6Bvemy).

CkopocTh nojayy noABHKHOM dasel: 1,0 oM *IMuH.

O61bem BBOAMMOi po6bl o1 1 1o 100 MM°.

KoadduimueHt eMKocTH (QyJUiepeHa B 3THX YCIOBHAX COCTAB/IACT BEIIH-
yuHYy nopsiaxka 4,0 (speMs yacpupaHug ot 7,5 g0 8,0 MHH, IpH BpPEMEHM
BbIXOza pacTeoputens ot 1,8 1o 2,0 MuH).
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JleTEKTHpOBAHHE OCYIUECTBAAKT TMPH AHAIUTUYECKOH [JIHHE BOJHBI
340 uM (rpy MCHIONL30BAHHU (HOTOAHMOTHOMATPHYHOTO JETEKTOpA AOIOTHH-
TEJAbHBIM MOATBEPXKACHUEM HalIMMUg QyiuiepeHa sapaseTca copnaaeHue Y @-
CNEKTPA aHAU3HPYEMOTO BellecTBa B Axdana3oHe or 200 ao 400 M ¢ Y-
crekTpoM (yJuiepeHa).

NaeHTHQHUKAUKIO KOMIIOHEHTOB Ha XpOMaTOrpaMMe OCYUIECTBIIAIOT I1y-
TEM CPaBHEHUSA CO BPEMCHEM yJep’KHUBaHHs CTaHAapTa (pyjiiepeHa U cOoBMa-
JEHUA CTICKTPAJIbHBIX JAHHBIX.

Ecnan muk ¢gyniaepeHa B HCCNSAYEMOM PAacTBOPE BHIXOAWUT 3a IIpeElebl
NHHEHHOCTH, XpoMaTorpapuyuecKoe pasiejicHUe NMPOBOAAT MOBTOPHO MOCE

pa30aBAcHHUA UCCAEAYEMOTO pacTBOpa.
= PO S a0 G FHLERIYS (9 (TS0t )

Higa. }

;
1 1;

{ i 3 4 s ‘ 7 8 mi

Puc. 2, Ilpumep xpoMaTorpaMMbl 3KCTpaKTa QyaepeHa u3 A0J104HOro coka
C MAKOTBIO (3KCTpareHT — OpombeHion), coaepxauiero ¢gynnepeH B KOHUEHTpAUUH
2 mxr/cm°. Ock abcuuce: BpeMs, MHHYTHI;, OCh OPOHHAT — UHTEHCHBHOCTD ITHKA,
MHIANBOALTHI. [THKY, BRieaIIHe HAa 1—2 MHHYTaX cOOTBETCTBYIOT 6poMbeH3ony.
[Tux Ha 7,6 MUHyTE coOTBETCTBYET Qymiepery. Onruyeckas mioTHOCTL 340 HM.

7.2.8. Obpabomka pe3ynbmamoe umeperHus

Conepxanve QyuiepeHoB B 00pa3nax MUILEBLIX NMPOAYKTOB pacCHUTHI-
BaXOT METOAOM aDCOMIOTHOM KalIMOPOBKH.

CrangapTHaH rpadUk CTpOST HE MEHEE YEM MO 5 TOYKAM, PACCUUTHIBASA
€r0o mapaMmeTpsl 10 METOAY HaHMEHBINUX KBaApaToB (JIMHEMHAs perpeccHs).
B03M0XHO HCNONB30BAHHE BCTPOSCHHOH NMporpaMmbl 06paboTKH NaHHBIX 47
[IOCTPOCHUSA CTAHAAPTHOTO rpaduka.

Beraucnenns npoBoaaT no TpeThed 3HadameH nu@pel. 3a pesyabTar
MPHHAMAIOT CpeHEe apUPMETHYECKOE pe3yJbTaTOB [ABYX NapauleJbHBIX

U3MEPEHHH.
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7.3. Onepamuensiii KORMpPOb PE3YIbMAMOE UIMEPEH U

7.3.1. I[Iposepka npuemaemocmu pezyremamos napaaiensHsix onpeoeneHyl

PacxoxaeHue Mexay ABYyMs MapajuielbHBIMK ONMpeAcIeHHsAMHA (B Ipo-
LHEHTaX OT CPENHEro 3HA4YCHHA), BBINOJHEHHBIX B OJNHOH naboparopuH, He
JTOJDKHO MPEBBIIaTh HOPMATHBA IIPEAEa IOBTOPIEMOCTH (7), ITPHBEACHHOIO
B TaO/NHILIE METPOIIOTHYECKHX XaPAKTEPUCTHUK TIPH BEPOATHOCTH P = (,95:

2-|X, - X,|-100

e S 7, THAE
(X, +X,)

X, X, — pe3yJibTaThl napaaleIbHbIX ONpPeacICHHMN, MI/am”.
[TIpu cobmoneHHn 3TOr0 YCI0BUA 32 OKOHYATENBHBIN pEe3y/IbTaT MCITHI-

TaHHWH IPUHHMAIOT CpeHee apHPMETHYECKOE 3HAYCHHUE [BYX IMapaJUle/bHbIX
OMNpEAEICHUN X, OKPYTIIEHHOE IO TPETheH 3HaYalen HuQpsl.

7.3.2. Konmponb mounocmu peayrbmamos uameperuu

[ lepHOAHYHOCTE KOHTPOIA MOTPEIHOCTH HIMEPEHHUA 3aBHCHT OT KONH-
yecTBa pabO4YMX HU3IMEPEHMI 3a KOHTPOJHUPYEMBIH NEPHOA M ONPEACIACTCS
[UTaHaMH KOHTPOJIA.

OOpa3uaMu KOHTPpoJA ABJAKTCA paboyre npodel MULIEBLIX NPOAYKTOB.
Ot1bupaloT npody M pasnensior ee Ha 2 paBHbie YacTH. OAHY H3 HUX OCTaB-
NS0T 0€3 U3MEHEHNH, a K Apyroi A00aBasOT pacTBOp cTaHaapTa QyiepeHa,
TaKO€ KOJIHMYECTBO, YTOOB! €ro MaccoBas 104 B Mpode no CpaBHEHUIO C HC-
XOJHBIM 3HaY€HHEM yBenuuuaack Ha S0—100 %. /lobaBka nonxHa BBOAHTE-
cA B npoOy nepen HayanoM mpobonoiIroOTOBKH.

O6e npoObl aHATH3HPYIOT B TOYHOM COOTBETCTBHH C MPOMUCHIO METO-
MKKB M MOJY4aroT pe3yJabTaThl aHANHU3a HCXOAHOH npobel (Cp) M NpOOHI ¢
nobasko# (C'gv)). Onpenenenue NpoBOAAT B OJHHAKOBBIX YCIOBHUAX, @ HMEH-
HO: aHa/IM3 [IPOBOJUT OAMH AHAJUTHK, C MCMNONB30BAHMEM OAHOro Habopa
MEPHOH MNOCYIHI, pEaKTHUBOB, pACTBOPOB H T. .

AJIrOpUTM NPOBEICHHA OMNEPATHBHOIO KOHTPOJIA MOIPELIHOCTH € HC-
[10N1b30BAHUEM METO/A 100ABOK COCTOUT B CPABHEHHM PE3YJILTATa KOHTPOJIE-
HOrO OIPEIECIIEHHS, PABHOIO Pa3sHOCTU MEXAY pPe3yJbTaTOM KOHTPOJABHOIO
u3MepeHHs npodst ¢ Kobaskor (C '), Mpobul 6e3 nodasku (Cyy) U BETHYM-
HOW 100aBkH (Cyosm)) C HOpMATHBOM ornepaTUBHOro KOoHTpoas (K). Pewenue
00 YJOBJIETBOPHTENBbHOH MOrPEILHOCTH NPHHUMAETCA MPH BLIIIOIHEHHH ClIe-

aywiero ycnosus (npu P = 0,95):
€ vy — Covy — Caosmyl = K

HopMaTHB onepaTMBHOTO KOHTPOJA MHOIPEIHOCTH PACCUYHTHIBAIOT [10
dopmyne (P = (,95):
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K=0,84 x (A*C’p) + A*Cowy)'?, The

A — rpanuia abCoOMIOTHOMU MOTPELHOCTH, BLIYUCEMOl 110 opMyIIe:
XS

Jn

(n — o0beM BBIOOpPKH, ¢ — kpuTepuil CThIOAEHTA 1A N M3MEPEHHH M
P =0,95).

[Ipy npeBplllieHHHW HOPMATHBA ONEPATHBHOTO KOHTPOJA MOrPEILHOCTH
IKCIIEPUMEHT MOBTOPAKOT ¢ UCMOJIL30BaHHEM APYTOH NPOOH!.

[Ip# nosTOpHOM OOHApPYXXEHHU NPEBBLIIIEHUS HOPMATHBA IKCIIEPHMEHT
MPEKPAILAKT U [MPOBOAAT THIATEIBHBIA aHAIU3 UCIIPABHOCTH 000pYya0oBaHMA,
YHCTOTHl UCIO.IB3YEMBIX PEAKTHROB, TMOCY/bl, MTOMEIUCHUS U T. 4. C LEJBIO
BbISIBJICHHsI PAKTOPOB, BIMSAIOIINX HA pe3y/1bTaThl H3MEPEHHH.

A =

7.4. Tpebosanua mexnuku 6e3onacnocmu

[Iph BBINIONHEHHMHM U3MEpPEHHH HEoOxoanMo cobmoaars TpebGoBaHMA
TeXHUKH Oe3onacHoCcTH npu pabore ¢ XHMUYECKMMH pEaKTHUBAMM 110
10OCT 12.1.007—76, TpeOoBanus »1eKTpoOE30NacCHOCTH NPHU padboTe ¢ MICK-
TpoycraHoBkamyd 1o 'OCT 12.1.019—79, tpeboBaHus OeHCTBYIOLIEH HOP-
MaTHBHOM AOKYMEHTALIMU Ha fpaBuiia 0e30macHOn padoThl ¢ MPOAYKLMEH,
coJepxalllcH HaHOMaTepHarbl, a TaKXKe TPeOOBAHMA, H3JIOKCHHBIE B TCXHH-
4ECKOH JIOKYMEHTAIlHH Ha MCIIONb3yeMoe 000pyA0BaHHE.

7.5. Tpebosanua K kearuhuxayuu onepamopoae

PaboTy no ykazaHHOM METOJHUKE MOI'YT HCIIOTIHATE BBICOKOKBAMH(PHLIH-
POBAaHHBIE CIELHATUCTE B O0NACTH ra3z0XHAKOCTHON XpoMmarorpaduu U ca-
HUTAPHOH XHMHH, HMEIOLHNE ONbIT padOThl C UCTIOAb3YEMBIM 000pYAOBaHM-
eM He meHee 1 roga. UcnonHuTenu 10JDKHBI OBITh MIPOMHCTPYKTHPOBaHLL 00
OCHOBHBIX MEpaxX TeXHUKH O€30I1acHOCTH MMpH pabore ¢ BelecrsamMu 1—2
KJIACCa ONACHOCTH, OPraHUYe€CKMMH pacTBOPUTENIIMY, a TAKOKe ¢ OCHOBHBLIMH
NpasugaMHu 0€30MacCHOCTH pH paboTe B XMMHUYECKOH 1a00opaTopHH.

7.06. Ychoeua usmepenuii

[Tomemienne nabopaTopHH AOJHKHO COOTBETCTBOBATH CAHMTAPHBIM Mpa-
BH/IaM TIPOEKTHPOBaHNA, 000PYNOBaHHA, IKCIUIYATALUM H COACPKAHUA TPO-
M3BOACTBEHHLIX W J1aDOPATOPHBIX MOMEUICHHH, NIPEeIHA3HAYCHHBIX LIS TIPO-
BecHHA padoT ¢ BemecTBamMu 1—2 Kjacca OIacCHOCTH, OPraHM4YeCKUMH pac-
TBOPHTENAMHE. AHAIHTHYECKaN 1abopaTopHs T0MKHa ObITh OCHAILIEHA BEHTH-
NAUMOHHOM cuctemoit cornacao 'OCT 12.4.021—75.
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TeMmneparypa okpyxawouiero Bo3ayxa ao/mkHa Owite or 15 po 25 °C.
OTHOCHTENIbHAsA BIAXHOCTDh Bo3ayxa He bonee 80 % nipu 25 °C. Hanpaxenue
ynektponuTadug 220 £ 10 B. YacroTa nepemennoro Toka 50,0 + 0,2 I'w.

VIII. Onpenesienne nceBa0aeHOBHPYCHBIX HAHOYACTHI
METOAO0M NOJITHMEPA3ZHOH UEeNHOH PeaKUHH

8.1. Illpunyun memooa

OCHOBHBIM METOAOM MAECHTU(MKAUMH HAHOMATEPHAIOB OHOreHHOrO
MPOHCXOXACHHUA, NMPEACTABNAIOIIHX COOON KOHCTPYKTHI HA OCHOBE PEXOMOMU-
HaHTHOM /IHK, peKOMOHMHAHTHBIX BHPYCHBIE H IICEBAOBUPYCHBIX HAaCTHIL, KAK
U ana tpagvuMoHHbIX JHK-coaepkamumux MarepHanoB, SBAACTCA MOJIUME-
pa3das uensHas peakuus (I1L{P). Uaenwtudukauns JHK-comepxkammx Ouo-
reHHbIX HaHoMaTepHalioB MeToaoM IILIP no3sosser ¢ BBHICOKOH crielHPpHu-
HOCTBIO IPOBOMTL Ka4ECTBEHHBIH, a NPH HEOOXOAUMOCTH H KOJHYECTBEH-
HbIH aHAIN3 HAIMYHMA JAHHBIX HaHOMarepuanos. /s BuriasneHus JHK Ouo-
IEHHbIX HAHOMATEPHAIOB ONpeaeséH pAll paliMepoB, MO3BOJAIOLIHX [TPOBO-
auTe amrumoukaimo JJHK, cogepxanielics B coctaBe TaKHX CTaHAAPTHBIX
HAHOMATEPHUAJIOB KaK [ICEBAOBUPYCHBIC HAROYACTHLILI AAACHOBHPYCOB, JIEHTH-
BHPYCOB 4€JOBEKa, MOJMMaBHpyca MbIllIM, BHpyca renartuta B, pekomOu-
HaHTHBIX &JICHOACCOLHHPOBAHHBLIX BHPYCOB H nicesgobaxteprogaros M13 u
MS2. Ilpaiimeps! saBstoTCs cneuupuueckuMu B otHomieHuy J1HK kaxaoro
U3 BBIILENECPEYHCIICHHBIX BHAOB HAHOYACTHLL. B HacTosmem pasaene Mero-
AHUYECKHX PEKOMEHIAUMH NpPHBEACHB! NMpanMEpbl H NporpaMma MNpoBEACHNA
AMIUIMQHKALMHN U1 BBIABICHHA NMCEBAOANECHOBHPYCHLIX HAHOYACTHII, MO-
CKOJIBKY JAHHBIH THUIl [ICEBJOBHPYCHBIX HAHOYACTMH SABJfAEeTCS Haubolee
pacrpoCTpaHCHHBIM MPH pa3spaboOTKe HCKYCCTBEHHBIX KOMILIEKCHBIX HAHOCT-
pykTyp. s HACHTHOHKAUMH HAHOYACTHL, COAECpXKAWHKUX CHELHHUPHUYECKUE
monekynsl JJHK (Hanpumep, 3oHab1) pa3paboTka nmpaiMepoB JOJDKHA OCYILLC-
CTBAATLCA B KKJIAOM KOHKPETHOM CJIyyae Ha OCHOBE ONPEACJCHUA NOCEL0-
BareabHOCTH JIHK, ucnons3dyeMort ans co3naHud TOM HWJIM HHOHM HAHOKOHCT-
PYKLIUH.

B ocnoBe Metoaa [I1IP nexut MHOrokpaTtHoe KOnupoBaHue (aMILIHDU-
kauua) cneunduyeckoro ¢pparmenta [JHK-MuLieHH, KOTOPHIHK ABNAETCA Map-
KEPHBIM 1A JAHHOIO BHAA MCCIEAYEMOro HaHoMarepuasna. Takoe KONHpoO-
BaHHE OCYLUECTBAAETCA QpepMeHTOM TepMocTabunpHoi JIHK-noauMepasoit B
MpUCYTCTBHHU Je30KcHpuOoHykineo3uarpudochparos (AHTD) u cunreTnye-
CKHX OJIMFOHYKNEOTHAHBIX (20—25 Hn) npaiMepoB — 3arpaBOK CHHTE3a
JHK. TlpafiMepsl KOMIUIEMEHTAPHBI y4YacTKaM, QIaHKHPYIOLIKM TTOCNICA0BA-
TEebHOCTh-MHILUEHBb Ha npoTHBOonoNoXHLX uenax AHK. Ilocne omxkura (npu-
COCAHHEHHA) npaHMepoB Ha npoTHBONONOXKHBIX Hemax JHK, nx 3’-koHubl
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HanpasJCHbl HABCTPEUY Apyr Apyry. [IOCKOABKY CHHTE3 HOBBIX KOMILIEMEH-
TapubiX uened JJHK uHuummupyerca 3’-ruapokcunsHoOM rpynnoi npakiMepa,
1o cuHTe3d JIHK nponcxoanT B rpaHnuax nocnenoBaTeabHOCTH, GnaHKHUPYeE-
MO mnpaiMepaMH. B pe3synbtaTe npoMCXOAHT 3KCIIOHECHIIHAJIBLHOE YBeEIHYE-
HHE YMCIIa KOMHN cneuu@uueckoro ¢pparMenTa no ¢popmyne 2", rae n — YucC-
10 LUKJIOB aMIUIMDHKALMH.

[{MKJI COCTOMT M3 TpeX 3TaloB, KAKAOMY M3 KOTOPBHIX COOTBETCTBYET
OfpeleICHHBIH TEMNEPATYPHBIN PEKUM:

e paciierenue aBoiHoi cnupaiu JHK (aenarypaumsa JHK) npoucxo-
JIMT NpH TeMmneparype + 94 °C;

® [IPUCOCAUHEHHE (OTXKHUI) NMPANMEPOB MMPOUCXOAUT KOMILIEMEHTAPHO
MPH TEMIIEpAType, ClielMPH4eCKON U1 JaHHOH Napel [IpaiMePoB,

e cuHTe3 HOBbIX ueneit /IHK nporekaer npu teMneparype +72 °C ny-
TEM YNIMHEHMA B HanpaBjieHHH 5'-3’' KOHLA CHHTE3UpyeMoro (parmMeHra
JIHK.

B pesy.iprate 30—35 uuknon aMiLtHQHKALUKHH CHHTE3UPYETCA MOPAIKA
10° konwui ¢parmenTa [1HK, 4to aeiaer BO3IMOKHBLIM BH3yallbHbIH yUeT pe-
3YABTATOB N0C1€ NMPOBEACHUA NEKTPOGOpEe3a B arapo3HoOM rede.

B nonoxureasHoM koutpoasHoM obpasue [JHK nocne pasaenenus
npoayxtoB III1P B arapo3nom rene nmpu npocmorpe B Y(P-ayyax Jo/kHa
BBIAB/IATLCA OfIHA GyopecuMpytomias 1nojoca OpaHXeBO-KPaCHOTO 1BeTa.
PazmMep parmMeHTa B HCClieAYEMEIX NMOJIOKUTEIBHBIX 00Opa3liax J0JKEH CO-
OTBETCTBOBATL pa3Mepy ¢parMeHTa MOJOXKHUTEIBHOTO CTaHAAPTHOro odpas-
ta. B orpuuarensHOM cTaHAapTHOM o0pasle 10/10¢a, COOTBETCTBYIOWAN T10
pasMepy crneuudpHdeckum ¢parmedraM ammnouuupyemoid JIHK, nomkHa
OTCYTCTBOBATh.

8.2. IIpu6opwt u obopydosanue

I IporpavMmupyembiii repmoctat (JIHK-amnungnkarop)
tina « Tepurk MC2» Uy HHble THIIBI aMILTUGHKa-

TOPOB, 3aperHCTPHPOBaHHbIE B POCCHIMCKOH
Denepaunu B yCTAHOBJICHHOM NOPRIKe
TepmocTar, noanepKUBaIOILMK TEMNEPATYPY

+45 °C, 1na npobHpok obvemom 1,5 cM’
[lenTpUdyra co CKOpOCThIO BpaLleHUA poOTOpa 0
12 000 06./MMH anst npoOHPOK BMECTHMOCTBIO 1,5 K
0,5 cm’.

Berpaxusarens BuOpalHoHHbIA THNA « BOopTeKke»
CO CKOpOCThIO BpatleHusa no 3 000 06./mMuH

[IpuOOp A58 rOpU3OHTAIBHOIO 3JIEKTpodope3a
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HcTOo4HHUK MOCTOSTHHOTO TOKA

BoasaHas Oaus ¢ nnogorpesoMm 10 +935 °C unu
CBY-neup

Y 1pTpad01eTOBLIA TPAHCHILTIOMKBHATOP

OYKH WJIH MacKa 3alHTHEIC
XO0NnoAUILHUK OBITOBOH 3JICKTPHUYCCKUH 'OCT 26678—85

Mopo3nnbHas KaMepa, obecneyuBalolias TeMnepa-
TypYy (— 20) °C uiu Hrxe

["omorenn3atop Tuna «SilentCrusher» nnm
aHAJIOTHYHBIM APYTHX MOJIE/ICH

Crynka ¢papdoposas ¢ NeCTHKOM I'OCT 9147—280
[TuHLIET MEXNUMHCKHA [OCT 21241—89
Ho>xHHLIBI [OCT 21239—93
Ckanbnenb ['OCT 21240—289
Becwl naboparopHkete 0011ero HazHa4eHus 2-ro

KJ1acca TOYHOCTH [OCT 24104—-2001
MemOpaHHbIE YCTAHOBKH 1A TTOJTYYCHHUSA

NEUOHU3OBAHHOMN BOABI OCT 11-029.003—80
AHAIU3aTOp NOTEHIIHOMETPUUYECKHH, NOTrPEUIHOCTD

n3mepeHuit pH £+ 0,01 TOCT27987—88

O6ny4yarens OakrepvuuaHblil HacTreHHbIH OBH-150 TY 954-001-0492102—01
Jlo3aTops! ¢ NepeMeHHBIM 00bEMOM A03HPOBAHHUA

«Gilson»:

- 0,2—2,0 mm’ ¢ 1narom 0,01 M3, ¢ TOUHOCTHIO T 1,2 %:

- 2—20 mMm? ¢ miarom 0,01 MM3, ¢ ToOuHOCTEIO T 0,8 %

- |—10 ¢cM? c tuarom 0,1 cm?, ¢ TounocTeio + 0,5 %

Jlozatopsl «JIeHnUneT: TY 9452-002-33189998—2002
- 0,5—10,0 mm* ¢ tiarom 0,01 M3, ¢ TowmocTero + 0,8 %!

- 20—200 mM? ¢ arom 0,1 M2, ¢ Toynocteio t 0,6 %;

- 100—1 000 mM* ¢ miarom 1 MmM3, ¢ TouHOCTBIO + 3 %

[Tpo6upku THNA «IMneHaopd» BMECTHMOCTBIO 1,5 cM’

[Tpo6upku THna «nnenaopd» ana I[P
BMECTHMOCTHIO 0,5 cM’

HakoHe4YHUKH IJ1aCTHKOBBIe 00beMOM 1—200 MM’
HakoHEYHHKH TUTACTHKOBEIE 00beMoM 200—1 000 MM

[lepyaTky pe3HHOBBIE ['OCT 3—88
Konbsl NNIOCKOAOHHBIE KOHHYECKHE Pa3HOM

BMECTUMOCTH I'OCT 1770—74
[[MauHApBI CTEKIISHHBIE MEPHEIE 1a00OpaTOPHEIE

BMeCTHUMOCTBIO 25, 100, 1 000 cm? ['OCT 1770—74

75



MP 1.2.2641—10

BOpOHKH CcTEeKNSHHBIE 'OCT 25336—82
[IITaTuBel a1 npobupok o6seMoM 1,5 cM’

8.3. Mamepuanst u peaxmuegsi

Komnnekr Ne 1A ans selaenenus JAHK u3 Bo3ayxa,

BOABI U MHIIEBBIX MTPOAYKTOB, TAKHX KAK (PCPMEHTHbIE

[Iperaparhbl, CTapTEPHBIC U 3aKBACOYHBIE KYJILTYPBI,

bAJl k nunie TV 9398-001-01897357—2008
Komnnekt Ne 1b Habopa « M-BAKT» gns

sei/iesieHng [JHK u3 opranusma 0ecrio3BOHOUHEIX U

MMO3BOHOYHbBIX HBOTHBLIX, PACTEHHH M MHILECBLIX

IPOAYKTOB TV 9398-001-01897357—2008
Tpuc-HCl pupmer «Sigmay, CIHIA w1y aHamormuHsii

Tputon X-100 pupmer «Merck», I'epmanus Hiu

aHaJJOrUYHbIN

['yanuauna ruapoxjopul pupMel «Curmar», CLIIA

W AHAJIOT HYHBIH

IJATA (3TUNIeHINAMUHTETPAYKCYCHAs KUCI10Ta) I'OCT 10652—73
Honeunicysispar HaTpus TY 6-09-64—75

CycreH3us JMOKCHAA KpeMHHUA PUpMBI «S1gmay,

CHIA unn ananoruyHast

DeHOT BOAOHACHIILEHHBIH IroCT 23519—03
X10pohopM BOAOHACHIIUIECHHEIH I'OCT 20015—88
CnupT dTUWIOBBIA PEKTHHHLHPOBAHHBIH ['OCT P51652—2000
ALETAT AMMOHUA I'OCT 3117—78

[Ipotennasa K, aktuBHocTs > 30 e1./Mr, QUPMbI

«Promegar», CLIIA nnv aHanoruydas

Marsuu xXjaopacTeid 25 MM BOAHBIN pacTBOP

¢upme: «Promegar», CLHA niu aHanoru4HblH

Kanu# X1opucTeIi ['OCT 4568—95
BoaHBIH pacTBOp A€30KCHHYKICOTHATPUPOCHATOR

(aHT®) (0,1 M) pupmbl «Promegan, CLLIA unn

AHAJIOTMYHbIH

Kpeo3010BBIH KpacHBIi, Yja TY 6-09-071670—88
TepMoctabunpnas JIHK-nonuMepasa ¢pupmol

«Promega», CIIIA uau aHanmornyHas

Macno BazeInHOBOE ['OCT 3164—78
Tpuc-auerar ¢pupmnl «Sigma», CIIIA nnu

AHANOTHYHbIH

JlensHas yKcycHas KMCI0Ta ['OCT 61—75
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Arapo3za s 31eKTpogopesa QUPMBI «Sigmay,

CLIA unu aHanoruyHas

bpomucteiél sTaMM gupmsel «Sigmar, CILIA unn

AHAJIOTHYHbIH

Bona geMoHu3oBaHHas OCT 11-029.003-80
JlonyckawTca K UCNOAb30BAHUIO TECT-CHCTEMBI, KOMIUIEKTHI PEAr¢HTOB

M MaTtepHasibl 3BHAIOTHYHOr0 HaA3HAYECHHA APYrHX H3rOTOBHTENCH, pa3pelleH-

HbI€ K NPHUMEHEHHUIO B YCTaHOBJIICHHOM IIOPAJIKE H C XapaKTCPHUCTHKAMH,

obeCcneuyUBaOLIMMH [IPOBEJICHHE HUCCACAOBAHMA B COOTBETCTBHH C JIAaHHBIM

NOKYMEHTOM.

8.4. Cmanoapmunsie o6pa3yst nanomamepuanos,
npUMeHAEMbIE NPU KATUOPOBKE MemOOQ

[Ipy kanMOpoOBKE METOJA HCTIONB3YETCS CTAHAAPTHBINM oOpasel MceBao-
allIeHOBUPYCHBIX HaHo4YacTHU, npou3dBoacTBa HUHM anuaeMHOMOrun 4 MHK-
poouonorun uM. H.d. I'amanen PAMH (Poccus).

8.5. Memoouka npobonoozomosku

Hns Beiaencana JIHK u3 oOpaslioB pexomenayeTcs UCMOAb30BATh KOM-
rektel 1S BeiaeneHus JIHK Ne 1A u Ne 1b na6opos «I' M-BAKT-1», npons-
Boacrsa HHUHM snumaemuonorum u  Mukpobuonorun um. H. O. ['amanes
PAMH, uin TecT-CHCTEMBI, KOMILIEKTbl PEAreHTOB U MAaTEPHAJbl AHAIOI Y-
HOIO Ha3HAYCHHUSA APYIHX HM3TOTOBHTEAEH, pa3pellicHHbIE K MPHUMEHEHHIO B
YCTAHOBJIEHHOM HOPSAJAKE U ¢ XapaKTEPUCTHKAMH, O0ECITICUUBAIOLIHMH TIPO-
BEJICHHUE MCCIACAOBAHUA B COOTBETCTBHH € JAHHBIMH METOJIMYECKHMH PEKO-

MEHIALMAMH.
B kauectBe Matepuana ais mpoBedeHUA NpOOONOArOTOBKH KOMIIIEKTOM

Ne 1A ucnoas3yroT 00pasupl MUUIEBLIX NMPOAYKTOB, B TOM 4YHCE (PepMEHT-

HBIX MpenapaToB, CTAPTEPHBIX M 3aKBACOYHLIX KyJbTYyp, bA/l k nuwue. B ka-
4yecTBe Marepuasna s npoBeAcHUs NpobonoAroToBKH KOMILIEKTOM Ne 1B
MCIOB3YIOT O0pa3lkl, B3AThble H3 OPraHM3MOB O€CIIO3BOHOYHBIX M [103BO-
HOYHBIX XXHBOTHBIX, PACTEHHH ¥ MULIEBLIX NpoaykTos. U3 orobpaHHbIX npod

0,5 r kaxaoro odpasua roMOreHH3UPYIOT IIPH TIOMOUIH TePJIOHOBOIO MECTH-
ka B 0,5 cM’ CTEpHIBHON N€HOHH30BaHHOM Boasl. IToAroToBIEHHBIE 0Opa3LbI

CAEAyeT UCIOAb30BaTh JAA aHAAH3a B TOT Xe AcHb. JlomyckaeTcs XpaHEeHHE
obpasuoB npu remneparype —20 °C He Gonee 2 Henenn.

8.5.1. Buidenenue [IHK uz obpasyos xomnnexmom NelA

8.5.1.1. Uccnenyemeiit Mateprall UEHTPHPYTHpyroT B TedeHue 10 MUH
ITPpH KOMHATHOM Temnejpa'rype 18—25 °C npu 12 000 06./MuH. VY aanA10T npy-
Onu3surensHo 600 MM~ Hagocano4yHOM XUAKOCTH. OcTaBlUMACA MaTepHan
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(npumepHo 100—110 MM°) TaTensHo epeMellvBaioT B npoOupke Ha BOP-
TEeKCE H 100aBJIFIOT K CyCIIEH3HH 300 mM” pacrtBopa 1, Bxoasfuiero B KoM-
MaeKT HAbopa, U 5 MM’ CYCTEH3MM ABYOKHCH KPEMHMA. Hpoﬁm WHKYOHNpYIOT
B T€YeHHe |5 MMH NpH KOMHATHOM TeMINEpaType, NEPpUOIHUECKH NEPEMELIH-

Bas Ha BOPTEKCE.
8.5.1.2. IIpoOs1 UeHTPHPYTHPYIOT B T€UeHHE 30 C, NpH KOMHATHOK TEM-

neparype npu 12 000 06./MuH. CynepHaTaHT Y AAIAIOT.
8.5.1.3. K ocanxy no6apastor 150 MM® pactBopa 2, BCTPAXHMBAIOT €T0 Ha
BOPTEKCE U LEHTPUDYTHPYIOT B TeueHue 30 ¢ Npd KOMHAaTHOH TeMIieparype

rpu 12 000 06./MuH. CynepHaraHT yAQISIOT.
8.5.1.4. K ocanxy no6asmstior 700 MM° pacTropa 3, BCTPAXHBAIOT €ro Ha

BOPTEKCE U LEHTPHPYTHpYIOT B8 TeueHHe 3() ¢ NMPpH KOMHAaTHOM TEMIIEpaType
npu 12 000 006./Mun. CynepHarant ynausor. JlaHRyo npoueidypy OTMbIBKH
[IOBTOPAIOT ABa pa3sa.

8.5.1.5. JIononHUTENEHBIM UEHTPMPYTHPOBAHUEM C IOCIEAYIOUINM
yIallecHUEM CcylnepHaTtaHTa yOuparoT ocTartku pacteopa 3. IIpoOsl noacyum-
BalOT B TEYCHHE 5 MHUH npH TeMneparype +45 °C, ocTapiadas NpPOOUPKH OT-
KPBITBEIMH.

8.5.1.6. JloGaBnaAroT B Kawayio npobupky 50 MM’ AeHOHH30BaHHOI BO-
Abl, MEPEMELLIMBAIOT HA BOPTEKCE U HHKYOHUPYIOT B TCYEHHE 5 MMH IIPH TEM-
neparype +45 °C.

8.5.1.7. IpoObl HEHTPHPYrUPYIOT NPH KOMHATHOH TeMmnepatype B Te-
yeHue 30 ¢ npn 12 000 06./MuH, BoaHyI0O a3y oTOMpaloT B ApYyryro npoodup-
KY M HCIOABL3YIOT B KadecTBE MccaeayeMoro obpasua AHK a1a nmocraHoBKH
peakuuy amnnyu@ukaldui, nubo xpauat npu temneparype —20 °C He Bonee
ABYX HEJIENb.

8.5.2. Betoeaenue [{HK u3z obpasyos komnnexkmom Ne 15

8.5.2.1. Pactop 1, BxonsAttidit B KOMIUIEKT Habopa, rporpeTh pv TEM-
neparype +25 °C 1o nosHoro pactBopeHHns ocalka, HenocpeacrBeHHO niepen
npnmenenuem K pacTBopy | J.IOGaBHTb nporeMHaly K oo KOHUEHTpauHu
200 mxr/cm’ (0,001 r Ha 5,0 ™).

8.5.2.2. B nonumnponuieHoByo npoOHpKy BMECTHMOCTI:}O 1,5 cM® BHe-
ctu 100 MM’ roMoreHH3MpoBaHHOro obpasua, fo6asute 100 MM° pacTsopa 1.
[1epemMeluars Ha BUXPEBOM cMECHUTENE B TeUeHUE 3—5 C.

8.5.2.3. Ilpobupxy uHKyOHpOBaTh pH TeMeparype +35 °C B TE€YcHHe
40 MHH.

8.5.2.4. NoGasuts 200 MM~ (paBHbIii 06BEM) pacTBopa 2, NMEPEMEIIATS
Ha BHXpEBOM cMecuTene B TeueHHe 10 ¢ ¥ NeHTPUPYrupoBars rpu KOMHaT-
HOH Temneparype (18—25°C) B TeueHHe S5 MuH 1upd 10 000—
{2 000 06./mMuH (10 000——13 000 g).
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8.5.2.5. Orobpars BepxHiow (BOAHYIKO) (pa3y H BHECTH €€ B MOJTHIPOIIHU-
JIEHOBYO npoOHpKYy BMecTHMOCTBIO 1,5 cm™. B 3Ty nipobupky nobGaBHTH
200 MM’ (paBHBIi 06BeM) pacTBopa 3.

8.5.2.6. Ilepemelnary Ha BUXPEBOM CMECHTENIE B TCUEHHE 3—35 € U LICH-
TpUuQyrupoBare NpPH KOMHATHOU TeMnepaType B TEYEHHE 2 MHH [IpH
10 000—13 000 g.

8.5.2.7. Orobpath BoaHyw a3y (oxkono 200 MM ’) M BHECTH €€ B MOIH-
MPOIMHUJICHOBYIO NMPOOHPKY BMECTHMOCTEO 1,5 cM’. B a1y npobupky ao6a-
BuTH 40 MM’ pacTBopa 4 u 720 mm’ (3 o6bema) pactsopa 5. [lepemeruars Ha
BUXPEBOM CMECUTENIE B T€YEHHE 3—3 C.

8.5.2.8. MukybupoBaTh mpH KOMHAaTHOH TeMNepaTtype B TedeHue 40 MHH.

8.5.2.9. LUestpudpyruposars npu koMHaTHOH TeMneparype (18—25 °C)
B TedyeHue 15 MuHd npu 12 000 06./MuH (13 000 g).

8.5.2.10. CynepHataHT yaanuTs. B npo6upky sHectd 100 Mm® pacTBopa 6.

8.5.2.11. Llentpudyruposats B TeueHHe ! MUH IIpU KOMHATHOH TEMIIE-
patype npu 12 000 06./mMun (13 000 g).

8.5.2.12. CynepHaraut yaanuts. Ocanok MoACYIIUTL Ha BO3AYXE B Te-
ycHue 10 MHUH.

8.5.2.13. PactBopuTs ocazok B SO MM’ pactBopa 7. [TonydenHbie oOpas-
ubl JIHK ucnonnzosats gns pansuenuiero [1LP-ananuaa.

8.6. Memoouxa npoeedenus ananusa

[Ipainmepnl na BoisBnenve JIHK ncesnoajeHoBHpYCHOH HAHOYACTHLIbI
ObLIM BLIOpaHbl Ha OCHoBe aHann3a JIHK ageHoBHpyca 4ye:10Beka 5-ro cepo-
THHA ¢ NOMOUIBIO kKOMNbIOTEpHOH nporpaMmel “OLIGO 4.0” B npeaenax 1o-
CJIENOBATEILHOCTH r€Ha OCHOBHOTO O€JIKa Karncuiaa aACHOBHPYCa — FeKCOHa.

[IpaiiMmep AdS5S-for -5’-act-aca-aca-ttg-gct-acc-agg-3’ pacnosyiokeH Ha
21159-21179 nyxkneotunax JHK AnS, npaiimep AdS-rev-5’-caa-aac-ata-aag-
aag-ggt-ggg-c-3° pacnojoxed Ha 21598-21577 nuyxneornaax JJHK AnS. Ilo-
nyuyaembin B pesynetarte [I1IP pparment JHK conepxut 418 HyKI1€0THAOB.

[lepen HauasoM paboThl BBIHYTH M3 MOPO3WIBHOW KaMepsl KOMIUIEKT
peareHTtoB ana amiuiduxkauuu (ITLIP-Oydep, nmpaiMeps!, 1€HOHH30BAHHYIO
Boay, ¢pepmeHT Taq-nonuMepasy U Ba3zeaHHOBOE Macio). PazMopo3uTts co-
NEpMUMOE MPOOHUPOK NMpH KOMHATHOH TeMnepaType, TIIATEIbHO MEPEMEILATE
Ha BUXPEBOM cMecHTelie B Te4eHHe 10 ¢ U MOMECTUTh Bce NPOOUPKH B XOJ10-
JHIIBHUK.

[IpoMapKupoOBaTh coome*rcmymmum 00pa3oM aMIUIHPUKALHOHHBIC
Npo6MpK1 BMECTHMOCTHIO 0,2 (1 0,5) cM® AN aHANH3HpYeMBIX 00pa3ioB, a
TaloKe 2 aMiuii@uKkaumoHHele npobupku: [1K (Nos10XKHTE IbHBIA KOHTPOIb-
Heli 06paseu JIHK) 1 OK (otpuuarensHeiilt KOHTpOJIBHBIA 06pasen).
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[lonuMmepasHyr0 UECNHYIO peakUHIO NPOBOAAT B CYMMAapHOM o6beMe
30 MMZ. JAns npoBeaeHHa aHanu3a OAHOro obpasua B Nnpodbupky o0neMOM
0,5 cM™ BHOCHT cJIEAyIOLIIHE KOMIIOHEHTHI B YKa3aHHOM nopaake (tadu. 12):

Tabnuya 12

17,5 MM
) D-xpatupii [ILIP-Oydep, cocrosmuii n3 tpuc-HC), 120 MM; 3.0 MM
KCl, 600 mM; MgCl,, 18 MM; ’

Boanbiit pacteop aHT® 3,0 MM 3,0 MM
Boaseli pactsop npafiMepos 20 nMonn/mMM 3,0 MM

Taqg-nonnmepasa 5 en/mMm 0,5 MM

Ilpumevanue, [1pH anannse N o6pasnos pabounii pacTBOp roTOBUTCA B KONU-
4ECTBE, HEOOXOAMMOM A aHanH3a N+ oOpasuos.

B xaxaywo ﬂpoﬁﬂgyl{y C aHaIM3UpyeMbIMH obpa3zuamm U B NpoOUpkH 1IK
H OK BuectH no 27 MM~ pabouero pactaopa.

B xaxayio npobupky no6asuts no 1 kamnse (okono 20 MM’) Ba3enMHO-
BOr0 MHHEPAJILHOI'O Macna.

B KaXAY10 NpoOUpKyY ¢ aHANU3MPYeMBIMH O00pa3iiaM¥ BHECTH MO Mac-
10 nio 3,0 Mm” uceneayemoit JJHK v 3akprith HX.

B nipo6upky, mapkuposaunyio OK, sHecTH non macio 3,0 MM® OTpHLA-
TEJIBHOI0 KOHTPOJILHOTO 00pa3iia H 3aKphITh €€,

B npo6upky, mapkuposannyto [1K, BHecTy 1moa macio 3,0 MM’ NonoXu-
T€JIbLHOrO KOHTpOJbHOTO oOpasua JJHK u 3akpeITh €e.

Coaepxumoe npoOHPOK OCTOPOKHO MEpEMELIATh U LEHTPU(PYTHPOBATE
npu xkomuarxoit Temneparype (18—25 °C) B reuenue S ¢ npu 10 000 06./Mun
(11 000 g).

[Tpumeuanne. Bo nibexauue KoHTaMuHHauun cneayer sHocuth 06pasusl JJHK
HAKOHEYHUKAMH C a3p030JLHbIM DapbepoM.

YcTanOBHTE BCe NpoOHpKHU B 010K aMIIMPUKATOpa U MPOBECTH aMILIK-
huxaumio ¢ yueTom 06beMa peakIMOHHOM cMecH, pasHoro 30 mm’ (Taba. 13).
Tabnnya 13

PexuM aMIMTHPRKAUMH

>

9 10 MUH

04 30 ¢
56 30c 30 pas3
72 30c¢

72 3 MHH
XpaHeHue
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8.7. Ananuz amnnupuyuposannou [JHK

Pesynbratel IILIP peructpupyror meroaom anekrpogopesa B 1,2 %-m
arapoO3HOM reJie, NPUroTOBJAEHHOM Ha |-KpaTHOM TpHc-aueTaTHOM (1 x TAE)
Oydepe.

[Tpurotosnenne 1 x TAE Oygepa: 20 o™ 50-KpaTHOro KOHLEHTPHPO-
paHHoro TAE 6ydepa BHocAT B MepHylo k0a0y BMecTHMocThio 1 000 oM,
JOBOIAT 40 METKH JHUCTH/UIHPOBAHHOH BOJOH U THIATENBHO MEPEMENIHBAIOT.

[Tpurorornenue 1,2 %-ro araposzdoro rens: 0,6 r arapo3sl pacTBOPAIOT
B 50 cm’ 1 x TAE Gydepa HarpeBanueM B KuIsleit BOASHOM 6aHe 10 MONHO-
ro U paBHOMEPHOIO pacTBOPEHHA; MOJYUYEHHBIH PacTBOp OXJIAXKAAOT A0
Temnepartyphl 60 °C, 106aBisioT 6 MM’ 1 %-ro pacTBopa 6pOMHCTOTO 3THAHKS
U NEepEeMENINBAIOT.

BauManue: OPOMHCTBIH JTHAHH SBJAMSETCH CHJAbLHLIM MYTAT€HOM,
NO3TOMY B(€ MAHHNYJASALHHU C HAM H C COACPIKAIIIHNM €ro ATAPO3IHBLIM re-
JIeM He00X0AHMO BBINOJIHATD B NMepUATKAX!

Ilpoeeoenue anexmpogpopesa:

® [TOJTYYEHHBIH PAaCTBOP 3a/IMBAIOT B KIOBETY Ul 3aJIMBKH I'ejisl Corjiac-
HO MHCTPYKLUHH K NpHOOpY WIS TOPHIOHTANBHOIO 3jnekTpodopesa. s cos-
JaHUSA CTApPTOBLIX JYHOK B KIOBETY NOMEWAKOT rpedeHKy ¢ 3ybuamu. GopMu-
pOBaHHME Ie€jIA arapo3bl NPOUCXOAMUT NMPH TeMnepatype Hxke +42 °C B Teue-
Hue 10—20 MuH;

® [10CJIe 3aCThIBAHUA arapo3bl OCTOPOKHO BEIHUMAIOT rpedOenKy U nepe-
HOCST Ieflb B KaMepy IS MPOBEAEHHSA 3eKkTpodopesa. B kaMepy 3aiHBaoT
1 x TAE 6ydep Tak, 4ToOBI TONIHHA CJI0 HUAKOCTH HAJ reJIEM COCTaB/IsIa
NMPUOIH3UTENBHO 5 MM;

® BHOCAT B JIYHKH arapo3Horo refg no 12,5 MM~ aMmaH@GHUHPOBAHHBIX
o0pa3uoB, MOAKIIOYAIOT K KAMEpPE UCTOYHHK NOCTOAHHOIO TOKA H IPOBOAST
anekTpogopes npy HanpskeHud 120 B B Tevenne npuMepHo 30 MHH, noMe-

]as CTAPTOBBIE JIYHKH OJIHKE K KATOLY;
e BLIHUMAIOT I'€lIb U3 KAMEPBI, NIEPEHOCAT €ro Ha CTEKJI0 TPAHCHILIIOMH-

HaTOpa, BKJIKYAIOT TPAHCH/JIOMHHATOP H NPOCMATPHUBAIOT TeJIb.

3

8.8. Ilpeocmaesnenue pe3yromamos

8.8.1. Humepnpemayus pezynbmamos ananusa

B nonoxutensHoM KOHTpoabHOM oOpa3ue JIHK pomxHa BeiABNATBLCA
Mos0ca KpacHO-OpaHXeBOro UBETa, COOTBETCTBYIONIAS MO pa3Mepy CHElM-
(hriyecKHM (parMeHTaM CEJICKTHBHBIX MapKEpPOB.
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B oTpHUATEbHOM KOHTPOJABHOM 00pa3le nonoca KpaCHO-OPaHXEBOIo
IBETA JODKHA OTCYTCTBOBATh.

Hannune B aHaTH3HpyeMoM o0pasie nosIockl KpaCHO-OPaHKEBOro LiBe-
Ta, pacronarallencs TOYHO Ha YPOBHE MONOCH MNONOMXKHTEABHOIO KOH-
TpoJibHOro odOpasuna JIHK, cBuzeTenbCTBYET 0 HAJIHUMH B HCCIIEdYyEeMOM O0-
pasie COOTBETCTBYIOLIETO CEJIEKTHBHOIO MapKEpPHOTO reHa. Ilpu oTcyTeTBHHA
TAKOH 110JIOCHI pe3yJIbTAT ClIeAyeT CYHTATh OTPHUIATEILHBIM.

Haanyue nofockl KpacHO-OpaHXEBOro LBETA B OTPHUATE/IbHOM KOH-
TPOJILHOM 00pa3sue, pacnosararolleiics Ha ypOBHE T10J10Chl TIOJIOKHUTENBHOI'O
koHTpoJsibHOrO obdpasua JIHK, cnegyer paccMaTpuBaTh Kak pe3yjibTaT KOHTa-
MUHALIUH.

[To.rydeHHBIE pelyiibTarsl KeAaTeIbHO AOKYMEHTHpOBaTh (QoTorpadu-
POBAHMEM TrEJIEH C UCTIONb30BAHHEM OPAHXEBOro CBETOQHILTPA MIH C T1O-
MOLLLIO CHCTEMBI BUIEONETEKLIMM,

8.8.2. 3anucu peszyremamos uccnedosanus

B opraHu3auMy, npoBOAsIIEH UCCAEJ0BAHUA HAHOMATEPHAI0B OHOreH-
HOI'O IIPOMCXOXUEHHUS, NOJIKHBl COXPaHATHECS BCE HCXOAHBIE AAaHHBIE, pe-
3yJAbTaThl U3MEPEHUHA U HaOMOACHUH, BRIYHCIIEHHH W NpeoOpa3oBaHUA NaH-
HbIX, 3alMUCH O KATUOpOBKE O0OPYAOBAHMSA, OTHETHI (B TOM YHCIE IPOMEKY-
TOYHBIC), @ TAKXKE JApPYyrHe MaTepHallbl U JOKYMEHTh!, UMEIOLLINE HEIOCPEACT-
BCHHOE OTHOUIEHHME K JTAHHOMY HCCNIENOBAHHKO.

JlaHHble, o0pa3ubi, HABECKH W T. 1. JAOJOKHbI UMEThL WHAHBHAYAJIbLHBINA
WK@p, MO3BONAKINMN OJHO3HAYHO HIAEHTHOHUUPOBATEL UCCIACAOBAHHE, HC-
[10/1b30BABLIMICA TECT, METOX, BUI HCCAEA0BaAHUA, DHONOrHYECKYI0 CHCTEMY
W CCBUIKY Ha COTPYAHHKOB JIabOpaTOPHH, NPHHUMABLINX y4acTHE B I10Jyde-
HHH JaHHBIX HIIK 00pA3LI0B, B MOATOTOBKE HIIM MPOBEACHHHA HCCNETOBAHHA.

[lepBHuHEIEe JaHHEIE, MOMYYECHHbIE B X0€ HCCAENOBAHMA, NO/DKHBI OBIThH
HEMEUICHHO 3aperHCTPUpOBaHbl, NOANKUCAHBl ¥ NaTHPOBAHLI, HE JOITyCKaeTCH
UX YHHUYTOXKE€HHE, NMOJAMEHA MK nepe3anuch. [JJaHHble Ha 3JIEKTPOHHBIX HO-
curensax ods3arelsHO ayOiaupyrorcs B OymaxkHoM BapuaHTe. McnpaBineHus
[IEPBAYHBIX JIAHHLIX ODOPMIIAIOTCS B BUIE AOMONHEHUH, KOTODBIE MMOANMUCHI-
BAKOTCA H JATUPYHOTCA OTBETCTBEHHBIMHM HCIOJHHUTEIAMM C YKa3aHUEM MpU-
YHH OLINOOK.
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[punoxexHune
(ChpaBoYHoe)

CnHCcoK HCNOAbL30BAHHLIX COKPAaMEeHHH

B3)XKX — Beicokos)PeKTUBHAS XKXHUIKOCTHAA XpomaTorpadus

nHT® - pesokcunykneotuarpugocoarsl

HPC — nunamnyeckas peakilMOHHAs CHCTEMA

HCITI — MC — Macc-ClieKTpOMETPHs ¢ HHAYKTHBHO CBA3aHHOH IJIa3MOH

MC — Macc-CrieKTpOMETpHA

[13C — npubop (aerexTop) ¢ 3apAI0BOH CBA3LIO

[1OM, TEM - npocseynBarouias 3JIEKTPOHHAA MUKPOCKONMUA

[1T1IP — nonuMepasHas uenHas peakuus

CBUY — HarpeBarens CBEPXBBICOKOM YaCTOThI

CITX3D3 — cnekTpoCcKOnUA XapaKTePUCTHUYCCKHX MOTEePh IHEPTHH 3JIEK-
TPOHOB

YO — ynbTpa@HOIETOBOE H3NYUYCHHE

XII33 — xapakTepUCTHYECKHUE TOTEPH IHEPTHH JJIEKTPOHOB

OM — 3JIeKTpOoHHAaA MUKPOCKOITHA

DDSA — noaetunsaHrapHblit aHrHAPUI

DMP — tpugnMeTHIaMHUHOBEHOI

MNA — METHIPHIUKOBBIA aHrHAPHU/L



Onpeaenenye NPHOPUTETHHIX BHAOB HAHOMATEPHAJIOB B 00bLeKTAX
OKPYXawulen cpelbl, MUIEeBLIX NPOAYKTAX H )KHBBLIX OPraHH3IMax

MeroanyeckHe peKOMEHIAUHH
MP 1.2.2641—10

Penaktopst H. B. Koxoka, JI. C. Kyuyposa
Texuuueckuii pepakrop E. B. Jlomanosa

[Toanmucano B neuary 19.08,10
®opmar 60x38/16 Heu. n. 5,25
Tupax 200 ska. 3aka3 62

Deacpannran cnyxba 110 Haaszopy
B cEpe 3a1IUMThI [1paB notpedurencii u Gnarononyyms 4enosexa
127994, Mockea, Baakoncku#i nep., a. 18, crp. 5, 7

UpUruHan-MakeT NoAroTORNECH K NEYATH H THPAXKHPOBAH
OTIE/I0M H3JATENbLCKOro obecneyeHus
PDenepanbHoro UEHTpa rHrHeHs! H anuaeMuonorun Pocnorpebuatiopa
117105, Mockea, Bapuasckoe ui., 19a
Oraenedue peatusaluu, Ten./pakc 952-50-89



