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1.2. THTHEHA, TOKCHUKOJIOI'MHA, CAHUTAPHUA

HNcnoJib30BaHue METOI0B KOJHYECTBEHHOI'O
onpeae/IeHHs HAHOMATEPHAJIOB
Ha NpeaANPUATUAX HAHOHHIY CTPHH

MeToanueckue peKOMEH AL HH
MP 1.2.2639—10

1. ObsacTs npumMenenus

1.1. HacTtosauime MeToaHMyecKknue peKOMEHIALHMH ONpeAEeIiSIOT NPHUMEHE-
HAEC METOAOB Ka4EeCTBCHHOI0 M KOJIMYECTBEHHOIrO ONpEAEeNICHUA HaHOMarTe-
pHaOB HA MPEeANPUATUAX HAHOUHIYCTPHH B X04€ FMIrHEHHYECKOT0 KOHTPOIA
33 COAEPXAaHUEM HAHOMATECPHAJIOB U HAHOYACTHIU B BO3AyXe paboyeH 30HbI,
aTMOC(PEPHOM BO3YXE, CTOYHBIX BOAAX, XHBBIX OpPraHH3Max — KOMIIOHEHTAX
MPUPOAHBLIX 3KOCHCTEM.

1.2. Hactoamue METOAHYECKHE PEKOMEH/IALIMU NPUMEHAIOTCA NPH MO-
HUTOPHUHIE MPOUECCOB MMPOH3IBOACTRA, 000pPOTA, UCMOJIL3OBAHUA U YTHIIH3A-
UHMH HAHOMATEPHAIOB B LECASX NPHHATUA PELUCHHH MO OUCHKE PUCKOB.

1.3. Metoanyeckue pexoMeHaaluu pa3paboTaHsl ¢ UENbI0 0becrieyeHus
SIHHCTBA K3IMEPCHUN ¥ aJanTauMy UMEIOLIUXCS METOLOB M CPEICTB KAuyecT-
BEHHOI0 M KOJIMYECTBEHHOIO aHalii3a HaHOYAaCTHUIl B XOH€ KOHTPOJIF 3a CO-
JAepXaHHEM HaHOMaTepHa/llOB HCKYCCTBEHHOIO TPOMUCXOXKICHHA B IPHPOA-
HbIX 00BEKTAX.

l.4. Metoanieckue peKkOMEHIaUNH NPEeAHAa3HAYEeHs! 1A CNELHATIUCTOR
yupexaeHuit OenepanbHoil cnyxObl N0 HaA30pY B cgepe 3allMThl NPaB Mo-
TpeduTtene u dnarononyuus 4yeysoBeKka, Hay4YHO-HUCCIIEAOBATEJILCKUX OpPraHu-
3auMfi FUCTHEHHYECKOro npo¢puiada U MEIUUMHCKHUX Y4eOHBIX 3aBeleHHH,
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npeanpHATHA HAHOHBIYCTPHH, 8 TAKXKE HHBIX OPraHM3alMi M YYPEKACHHH,
MPOBOAAILIMX HCCNEN0BAHHA 10 U3YYEHHIO COAEpKAHUA HAHOMATEPHAJIOB.

2. BBegenue

KOoHTpOJIb 1 HaA30p 3a NPOU3BOACTBOM, 0060pOTOM, HCNOJB30OBAHHEM H
YTHAH3AUMEH HAHOMATEPHANIOB, THTHEHHYECKOE HOPMHPOBAHHE COLEPIXKAHMA
HCKYCCTBEHHBIX HAHOYACTHLl B 00bEKTaX OKpykKamluei cpeabl Tpebyer Ha-
JTAYMA METOJOB, [MO3BOJIAIOUIHX OCYLUECTB/IATh BbIABAEHHE, UISHTHHKALHIO
H KOJHYECTBEHHOE OMpeaceHHe HaHOYACTHUI{ HCKYCCTBEHHOTO MPOHCXOXKIE-
HUA B 00bEKTAX OKpYXarowWEeH cpeapl (BO3MyX, MO4YBA, BOA], OPraHW3Mbl KHBOT-
HbIX M PacTe€HH — KOMIIOHEHTbl OMOTBI, CEILCKOXO3IANRCTBEHHOE ChIPbE, MH-
LEeBbIC NPOAYKTHI). B uHcae Meronos, CylIECTBYIOUMX B HACTOALLEE BpEMS,
HanOonee pa3paboTaHHbLIM U HAJEXHRIM NPUMEHNTENILHO K UACHTHDHKAUNK
U BBIABACHUIO HCKYCCTBEHHbIX HAHOYACTHUL( SABIAECTCA MEKTPOHHAS MHKPO-
ckorug. OHa no3BOJNIAET ONPEACNATh HHUCIO0, pa3Mep, GOpMYy HacTHLL 3JieK-
TPOHHO-IJIOTHBIX BENIECTB B jHana3oHe paimepos 1—100 HM B coctaBe
CNOXHbIX MHOMOKOMITOHEHTHBIX, MHOTO(}a3HbIX MATPHKCOB, KAKKMH ABJISHOTCS
O0BEKTHI MPUPOAHOIO MPOUCXOKACHUA, TAKHE KaK OHOIIOrMYeCcKHe TKaHHU |
OTAeJibHbIE KNEeTKH. C NOMOLIbIO JOTIONMHHTEILHBIX ONUMN AU(QpaKUHHU 3JeK-
TPOHOB B BbIOpaHHONH 001aCTH H CNEKTPOB XapaKTEPUCTHUYECKHX IMOTEPH
yHepruu 3eKTpoHOB (CXI133) MOXKHO YyCTAaHOBHTh HAJIMUHE Y HAHOYACTHL
KPUCTANIHYECKOA CTPYKTYPbl H ONpeaecséHHOro XMMUYECKOro COCTaBa, YTo
ABJIACTCA UCHHOH JOMONMHUTENBHON HHPOpMaALMEed LN UX HASHTH(PUKALHH.

DNEKTPOHHAA MHKPOCKONHUA NO3BONAET NPpUONHXKEHHO YCTAHOBHTDL YHC-
JI0O HAHOYACTHL OIIPEAC/ICHHOrO BUa B eAWHNIE 00bEMA WM MACChl aHAIH-
3UpyeMON NpoAYKUHH. OOHAKO TOYHbBIC KOJIHMYECTBEHHBbIE AAaHHBIE O COAEPp-
)KaHUH HAHOYACTHL, HEOOXOAMMbBIE IS BLINOJHEHHA 3ala4 HUX FHrHEHUYe-
CKOr0 HOPMHpOBaHUSA, C MOMOIILIO METOAA INEKTPOHHOH MHUKPOCKOIIHM B
o0luemM ciydyae NOJYYUTh HE INMPEACTABAACTCA BO3MOXKHbIM. [locie Toro kak
HAHOYACTHLUb! ONpEeaEeNEHHOr0 XHMHUUYECKOro CocTaBa MICHTUHIHPOBAHL] B
obpasle, X KOJHYECTBEHHbIH aHANHU3 NPOU3BOAHNTCH C UCIIONL30BAHHEM ME-
TOAA aTOMHBO-3MHCCHOHHONM CNEKTPOPOTOMETPHH M MACC-CMEKTPOMETPHH C
MHAYKTHBHO CBA3aHHOW mia3moil. IlpH 3TOM aHanusupyercs coaepKaHue
onpeseéHHbIX XHMHYECKHX JMEMEHTOB, ABJIAIOIUHXCA MAPKEPHLIMH A
HaHOYacCTH1Ll AAHHOro knacca. [1To Mx coaepxanmo B obpasue ¢ yyé€rom cae-
ACHUI XHMHYECKOTrO M (a30BOro COCTaRa HAHOMAaTepHana, IIOTHOCTH YaCTHL,
MX pacrnpelesieHHs Mo pasMepaM MOXKHO ONpeae/uTh COOCTBEHHO Maccy,
YUCJIO U CYMMApPHYIO [U101Uadb MOBEPXHOCTH YACTHLL B eAMHHALIE 00pa3ua, uTo
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[MO3BOJIAET NEpelTH COOCTBEHHO K 3a/aye€ rUrUeHHYECKOro HOPMUPOBAHMS
HAHOMATEPHANOB.

B cnyuae ¢yianepeHoB, ABAAIOIUXCSA HAHOYACTHLIAMH CJIOKEHHBIMH [10
peuMyLUEeCTBY atoMaMu yraepona, Metoasl [19M u UCII-MC neundopma-
TUBHLI. MeTonoM BbIOOpa 114 onpeAeieHUA ITOro Kjacca HaHOMaTepHasoB B
cocTaBe 00BEKTOB OKpYXatoLIel cpelbl ABAAETCA BbICOKOI()deKTHBHAA KH]I-
KocTHas xpomartorpadpua (BIXKX) Ha C,3 obpawéHHoil daze, couetaemas ¢
ONpEAENEeHHBIM TUNIOM NpoboONOAroTOoBKM (IKCTpakuved apoMaTuieCKUMH
OpPraHu4Y€CKUMH PACTBOPUTENAMH).

Hacroawme MeToanueckue pekoMeHaauuM pa3paboTaHbl B LEJIAX yCTa-
HOBJICHHA €AHHOr0, HAY4YHO O0OOCHOBAHHOIO 10AX0Aa K MPUMEHEHHIO Tepe-
UUCIEHHOTO KOMIUIEKCA METOAOB B LEJAX BbIABACHUA, WICHTUOHUKALNH M
KOJTMYECTBEHHOrO OnpeaesieHua Hanbonee Ba)KHbIX BHI0OB HMCKYCCTBEHHBIX
HaAaHOMATEpPHAIOB B 00BbEKTAaX OKpYXKalollel cpelibl B X01€ peajin3aluuu 3aaau
KOHTPOAA 33 HAHOMATEpUAIaMH Ha BCEX CTAAUAX HUX XHU3IHEHHOTO HHUKIIA.

3. O0mne NoJ1oKEeH s

3.1. TlpoBenexuune uccneaoBaHUil no onpeaeleHHd HaHOMAaTEPHAIOB B
00BbEKTAX OKPY)KAKOWEH Cpelibl, XKXHBbIX OpraHM3iMax U MUILUEBLIX [POAYKTAX
ONMpeAeNAOTCA NpasuilaMH Haulexallei 1adbopaTOPHOH NPaAKTHKM.

3.2. [lpu rpaayupoBKE UIMECPUTENBLHOM annapaTypbl ¥ KOJTMYECTBEHHBIX
OMPENCNCHUAX HAHOMATEPHANOB B 00bEKTAX OKPYXalolUEN cpeabl NMPUMEHA-
I0TCA CTaHAAPTHbIE 00paslbl HAHOMATEpPHAJIOB (CTAaHAAPTHI).

3.3. Kaxabld cTaHAapT HAHOMATepHana A0JIXKEH ObITb OXapaKTepHU30BaH
Ha COOTBETCTBHUE FOCYNAPCTBEHHOMY ITAJOHHOMY 00pa3ly Mo nokasaTensMm
XHUMHUUYECKOro ¢OCTaBa (BKNouas HalH4yue npuMeceii), paimepy u popMe vac-
THL, YAEJIbHON NNOLIAAH MOBEPXHOCTH, TUITY KPUCTAJUTMYECKOH CTPYKTYPBI.
Yka3anHble XapaKTEPHCTHKH ONPEACNAIOTCA C HCNOAL30BAHHEM METOAOB
MacCC-CIICKTPOMETPHUH ¢ HHAYKTHBHO CBSI3aHHOH [i1a3MOH, TPaHCMHUCCHOHHOH
NEKTPOHHOH MHUKPOCKONUH, AUPPAKIIHUU JNEKTPOHOB B BbIOpaHHOH obsacTy,
CXIID3. B cayuyae craHaapTHeix o0pa3nos QyiepeHOB NpU MPOBEPKE CO-
OTBETCTBHA HCMNOJIb3yeTca MeTod oOpawénHogazosoi BOXKX.

3.4. Kaxablit cTaHaapTHbii o0pa3zen HaHOMaTepuana OO/DKEH ObITh
cHaOxéH «IlacnopToMm 6€30nMacCHOCTH HAHOMATEPHUATOBY, KOTOPBIH COCTABJIA-
etca B coorBeTcTBUU ¢ FOCT 30333—2007 «Ilacnopt be3onacHOCTH XUMM-
yeckoii npoaykuuH. O0KHe TpedoBaHuAY.

3.5. CraHpapTHble 006pa3ubl HAHOMATEPHAIOB JOMKHbLI UMETH YIIAKOBKY
1711 3alUHThl NMPH TPAHCNOPTUPOBAHUH OT 3arpA3HEHHA WIH NOPYH.
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3.6. XpaHEeHHe CTaHaapTHBIX 00pa3slloB HAHOMATEPHUATIOB OCYLIECCTBASA-
€TCS OTAENBHO OT OCTaJIbHhIX NPHMEHAEMBIX BELIECTB ¢ COONMIOIEHHEM YC-
JIOBUH XpaHEHHA, YKA3aHHBIX B Nacropre 6€30NacHOCTH Ha NPOTAKEHHH BCE-
ro Cpoka rogHocTu obpasua.

3.7. XpaHeHHe W MCNOJb30BAaHME CTAHAAPTHBIX 00pa3LOB HaHOMATeE-
PHAIOB OCYLUECTBIIAETCA B COOTBETCTBUM € YTBEPXICHHBIM NMPOTOKOJIOM HUC-
CJIe AOBAHHA.

3.8. O0opynoBaHue, HCIONB3YEMOE B OPraHH3alLMAX, NPOBOAAIIHX OIl-
peaeneHHe HAHOMATEpHANOB B OOBEKTAX OKpyXawwe cpeasl, HOMKHO
HMETh rocy1lapCTBEHHbLIA CepTUOUKAT COOTBETCTBUA W MPOXOAUTL METPOIO-
rHYECKU XOHTPOJIb (ITOBEPKY) aKKPEAUTOBAHHBIMH [UJIA 3TOr0 OpraHMW3alns-
MH B YCTAHOBJIECHHOM HOpSJKE H B YCTAHOBAEHHbIE CPOKH.

3.9. DkcnyaTtauua obopynoBaHHA NMPOBOAHTCA B COOTBETCTBHH C TeX-
HHUYECKHM MNaclopTOM M UHCTPYKUMEH NO NpUMEHEHHI0. Pe3yabTaThl npose-
ACHUA MpaayypoOBKH, TOBEPKH H TEKYIUEro peMOHTa 000pyAOBaHUA (PUKCH-
PYIOTCR B CMEUHANBHOM X YPHAIE, AOCTYTHOM B NIOGOE BpeMsA COTPYAHHKAM,
IKCIUTYaTHpPYIOIHUM o0opynoBaHne WK oOecnevyuBaloiMM ero obcmyxHBa-
HUE.

3.10. Ilpu 3kcmutyataudn obOpya0oBaHHA, COAECPXKAIUETO0 UCTOUHHKH HO-
HHU3IUPYIOLIHX H3JTYUEHMH, A0KHbl COONIOAATLCA TpeOOBaHUA O€30MaCHOCTH,
onpeaensemble CaulIluH 2.6.1.2523—09 «HopMsl paanauvoHHO# 6e3onac-
HOCTH (HPB 99/2009)».

3.11. OTuéT 0 NPOBEAEHHOM HUCCICIOBAHHUM ABJAECTCH OCHOBHLIM JIOKY-
MEHTOM, MNOATBEPKIAIOLUIMM Pe3yNbTaThl ONpEAESCHHs HAaHOMaTepHaloB B
obbekTax okpyxawluueik cpeapl. OTyeTr AOMKEH B 00A3aTELHOM TIOPALKE
coJepxarb CIEAYIOUIHe CBEACHWA: Ha3zBaHHE MCCNEAOBAHHUA;, aaApeC OpPraHH-
3aliMH, NaThl HAYyasa H 3aBeplUCHUA HCCIEI0BaHUM; Leb H 3aJa4d HUCCIeao-
BAHHA; XapaKTEpPUCTHKY OMpeac/seMoro HaHoMarepyasna; MnepevyeHb Hccle-
JOBaHHLIX 00pa3lLOB KM NMPHUMEHAEMbIX CTaHAAPTOB; CXEMY MPOBENCHHA HUC-
CNEAOBAHHA; NepeyeHh UCNONL30BAHHON annapaTtypsl H peXHUMbI €& padoThl,
ONUCaHHE METOAOB CTATHCTHYECKOR 0OpabOTKH pe3lynbTaToOB; Pe3yNbTaThl
HCCJIeIOBAHUA, MPEACTABJIEHHbIE B BuAe 00001aommx 1abnuu, puCyHKOB ¢
COOTBETCTBYIOIUCH CTATHCTHHECKGH 06pabOTKOH H KOMMCEHTapPHEB K HHM,;
3AKITI0UEHHE.

3.12. OTtueT 0 pe3ynbTaTax MPOBECACHHONO HCCIEA0BAHHA COCTABJIACTCA
OTBETCTBEHHbLIM HCHOOJHMUTENEM, YTBEPKAAETCH PYKOBOIMTENIEM OpraHuia-
LIMM M CKPEIUIAETCA NEYaTh0 OPraHHU3alHH.

3.13. KoHTpoasb 3a kayecTBOM pad®oT NO ONpeaesIeHHIO COJEpKaHHUS Ha-
HOMaTepuanos B 00bekTax okpyxKarwueil cpelbl BkmovaeT B ceda odpopmie-
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HUE NepeyHs UCCJIEIOBaHMM, MPOBOAMMBIX B OpraHU3aldH, C YKazaHHUEM 1A
KaXI0ro HCCNENOBAaHUA PYKOBOAMTENA M 3aKa3uHKa, Ha3BaHUA OIpelesiieMo-
ro HAaHOMAaTepHaja, daTbl Hayajla U COCTOSHHUSA KaXIOro MCClIEeNOBaHWUs Ha
TEKYLIMH MOMEHT BPEMEHH, OLEHKY NPOTOKOJIOB H METOLNOB HCCICIOBAHUA
Ha COOTBETCTBHE IpasBuyiaM J1abopaTopHON MPAKTHKH, MOHHUTOPHHT TEKY LLIKX
HCCEIOBAHUM, OTUYET O MPOBEAECHHBLIX MPOBEPKaX H peKOMEHAAUUH IO YCT-
PAHEHHIO HEJIOCTATKOB.

3.14. JIns ocylUECTBNEHUA KOHTPOJIA Ka4yecTBa PyKOBOJACTBO OpraHM3a-
UMK, MPOBOIAILEH HUCCIEOOBAHHA NO ONMPENCIIEHHIO coaep)KaHHUA HaHOMare-
PHATOB B OOBEKTAX OKPYXAOWEH cpelibl, X HUBbIX OPraHM3Max H MHULIEBbLIX
NPOAYKTax, Ha3Ha4aeT B COOTBETCTBHMM C NMpaBWIaMH Hajjexaulehd nabopa-
TOPHOH MNPAaKTHKH OTBETCTBEHHBIX JIKLL 3a MOHHUTOPUHI HCCACAOBAHMUA W3
YHCSIa COTPYAHHKOB, He YYACTBYIKOUIHX B HCCIEZOBAHHH.

3.15. Ha Bce npou3soacTBEHHbIE oONEpalMH, BKIOYAA TIOCTYIUICHHE,
HIEHTHOHKALIHIO, MapkHPOBKY, 0TO0op, 00paboTky npob, ucnonab3loBaHME U
XpaHEHHE HCCIEayeMbIX npod, XpaHeHHe M aTTeCTalHi0 CTaHAAPTOB; 00CTy-
KHBAHHE H KANUOPOBKY M3IMEPHTENbHLIX NMPUOOpPOB W 00OpPYROBAHHUA A4S
KOHTPOJIA COAEPXAHHUA HAHOMATEPHAIOB B O00BEKTAX OKpYXaloWEH cpensbl;
NPHIOTOBJIEHHE PEAKTHBOB, BCAEHME 3anUCEei, OTYETOB H UX XPaHEHHE; 00-
CllyKMBAaHHE NMOMELUEHHIA; 00e3BpeKUBAHHE WIH YTHIH3ALMKO HAHOMATEpPHa-
JIOB H colaepxauiux ux obpazuoB (ecav 310 HEOOXOAMMO), NOMKHBI UMETLCS
crangapTHble onepauvonHsie npoueaypnl (COII). COIl paspabateiBaroTcs
OpraHu3alnen, aKKpeAHTOBAHHOU B YCTAHOBJIEHHOM MOPSA/JKE HA NPOBEJACHHE
HCCNEAOBAHHA IO ONPEAECNIEHHIO COLepXaHHA HAHOMATEpPHANIOB, H YTBEp-
XKAAKTCA PYKOBOAUTEIIEM OpraHH3ailiy.

3.16. Cobmoaenure COII ocymecTBngeTcs B uenax obecneyeHna Kaye-
CTBa, JOCTOBEPHOCTH H BOCIIPOU3IBOAMMOCTH PE3YJIbTATOB HCCNENOBAHHUA.

3.17. OTKNOHEHHA OT CTAHAAPTHBIX OMEPALMOHHBIX MPOUEAYP AOIKHbI
ObiTh JOKYMEHTAILHO OQOPMICHBI U YTBEPXKAEHB! PYKOBOJMUTENIEM HCCIIENO-
BaHUA.

3.18. Opranusaums, npoBoAfllas HCCNENOBAHHE MO ONPEAENEHHIO CO-
AepxaHHa HaHoMaTtepHanoB B 00bekTax OKpyxaiouleH cpeabl, UBbIX Opra-
HU3MaX M MMHIIEBBIX NPOAYKTax, HNOMKHA HMETH YTBEPXACHHBIA MOPAMOK
npyeMa 1 y4YeTa MOCTYIUIEHUS aHAIM3UPYEMbIX Npod U cTaHAApTOB HaHOMa-
TEPHMAOB; NMPOBOAUTH YueT aHAIH3IUPYEMbIX NMPO0 U CTAHAAPTOB HAHOMATE-
pUANOB IMPH NOCTYIUVICHHH, PaCX0J0BAHHH, BO3BpaATE 3aKa34YHKY WIH UX YTH-
JIK3aUHMH; TPUHUMATE MePbi N0 00€CNeUCHHIO HAEHTHPHKALMH HCCEeTYEMBbIX
BelUeCTB (Ha3BaHHWe, XUMH4Yeckas (opMyna, HOMEpP CEepUH, JaTa BbINTYCKa,
YCJIOBHUS XPaHEHHs1 U CPOK MOAHOCTH) M HX CTaOHIBHOCTH HA MPOTAKECHHH
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Bcero uccnenosaHud. ng obpazuoB HAHOMATEPHAIOB Ha 3THKETKE AOINOJIHH-
TEJIBHO AOJDKHBI YKa3biBaThCA CTElEHb AMCIIEPCHOCTH, pa3Mep, ¢popma yac-
THL, NPH HEOOXOAHUMOCTH — yAeNbHasA TUIOWIAAb MOBEPXHOCTH H KPUCTAILIM-
yecKasa CTPYKTypa.

3.19. CoTpyaHHKH, NMpUHUMAIOIIHE YYACTHE B NMPOBEJEHHM HCCIEI0Ba-
HUI 10 OMPEACNEHHIO COJepXKaHHA HAHOMAaTepHanoB B o6bekTax OKpy#*a-
el cpenbl, KHUBBIX OpPraHU3Max M INUHIUEBLIX MMPOAyKTaX, 00A3aHbl cof/m0-
1aTh KOHQHUACHUHAIBHOCTE B OTHOLIEHMH MOOLIX NAHHBIX, NOJIYYEHHBIX B
X0JI¢ UCCJIeIOBAHHA, B COOTBETCTBHH € 3akKOoHoaareLcTBOM Pocculickoi Pe-
ACPaLMH.

3.20. Opranu3aung, DpoBOAALIas UCCAECAOBAHHA (10 OMPEIENIEHHIO CO-
ACpXKaHHA HAHOMATepHanoB B COBEKTAX OKpYKaIOWIEH cpeabl, XUBbIX opra-
HU3MaX M MHLIEBBIX NPOAYKTAX, AOJDKHA 00ecneYuTh KOHPHACHURATBHOCTD
pe3yNbTaTOB UCCNEAOBAHUHN B paMKaxX NMPHHATHIX €10 00A3aTeibCTB U B COOT-
BETCTBHH C 3aKOHOZaTeILCTBOM Poccuitckoi deaepaumH.

4. IlepevyeHb 00LEKTOB OKpYyxKawmel cpeabl, B KOTOPbIX
OCYLIECTBJIIETCH KOJIH9eCTBEHHOE ONPE/eJIEHHE HAHOMATEPHAJIOB
B X0J€ NMpoBeAeHHS KOHTPOJIbHLIX MEPONIPHATHH

[IpyuMHaAMH MOABJEHUA HCKYCCTBECHHBIX HAHOYACTHL B IKOCHCTEMAaX
MOI'yT ObITb KOHTAKT C HAHOMATEpHAllaMH BO BpeMs NpodecCHOHANILHON nef-
TEALHOCTH YENIOBEKA, OYUCTKA U nepepabdorka ¢ UCNoNb3OBAHHEM HAHOMATE-
pHa/IoB 3arpA3HEHHLIX MPYHTOBLIX BOA H pEeKYJAbTHUBALMA MOYBLI, MCNOJb30-
BAHHE HAHOMATECPHAJIOB JLIA CENbCKOXO3ANCTBEHHRIX HYXKH, BhIOPOCH HaHO-
YaCTHL, COACPHKALIUXCA B NPUCANKAX K TOIUTABY IS TPAHCIIOPTHBIX CPEICTB,
B COCTaBe BBIXJIOMHBIX ra3os, NMPOMbILLUIEHHLIX H OBITOBBIX CTOYHRIX BOAAX,
[IPOU3BOACTBEHHBIX OTXO0AAX 3aBOJOB M JJIEKTpOoCcTaHUMH. KOHTaMHHALMA
00BEKTOB OKpYXKatoule#t cpelbl HAHOYACTHIAMH NPOHCXOAUT TaKXke ITPH Mpo-
M3BOJICTBE, TPAHCMOPTHPOBAHUH H HMCIOJIL30BAHHH PA3IHMHBIX CPEACTB -
r'HeHbl ¥ ObITOBOY XHMHH (CONHIE3ALUMTHBIE CPENCTBA, AETEPreHTh), PE3UHDI
aBTOMOOWIBLHBIX [MOKPLILIEK, THNONPAPCKHX KPaCOK, W3AeNIHi U3 TEKCTHNA M Ip.

Boibop 00BEKTOB oxpyxawouel cpenpl, B KOTOPbIX OCYLUECTBJIAETCH
onpeac/icHHe HAHOMATEpHAIOB B XOIE€ NPOBEACHHA KOHTPOJbLHBIX MEPO-
NPUATHH, onpeacJaeTCs IMyTAMH MNMOMlaJaHUA HAHOYACTHUI, U HAHOMATEPHAIOB
B 3KOCHCTEMbl H 3aKOHOMEPHOCTAMH LHPKYJALHH HAaHOYACTHIl B HaTHBHOMH
b0 MoanpHuUHpPOBaHHON popMe B IkocHCTEMAX. C y4eToM 3THX (akTOpOB
psall KOHTPOJHPYEMBIX 00BEKTOB BKITIOYAET:

1) atMOChepRbIi BOIAYX;

2) BoAaHbIE O0BEKTHI;
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3) NMOYBBI;

4) ruapoOHOHTHI,

3) BOAOPOC/IH, IPHOBLI,

6) TKaHU HA3eMHBIX PACTCHUI,

7) TKaHY HA3€MHbBIX )XUBOTHBIX.

4.1. Ammocgheprsiii 6o30yx

(OCHOBHbBIM IMYTEM MONagaHHUs HAHOYACTHL B OpPraHU3M 4YeEJIOBEKE, YUH-
TbIBas JOMHHHpYHOLLME 10 00BbEMAM TMPOU3BOACTBA BUAbl HAHOYACTHL, SBJIA-
€TCA MHTaNAUMOHHbIN. M3 conepkalimxcs B BO3AyXe HaHO4acTull npeodna-
AIAI0T MPOAYKTh! CropaHus, HanpuMmep, TOIUTMBA AU3ENIbHBIX ABUrareneH (Tak
Ha3b1BAEMbIE€ «HEMPOMBLILIEHHbIE» HAHOYACTHIbI). PHCK 3KCMO3HIHHU MPO-
MBILLJIEHHO NMPOM3BOAMMbBIMHM HAaHOYACTHLAMH OTHOCHTCA B MEPBYIO ovepeldb
K AH00AM, HEMOCPECUCTBEHHO 3a€UCTBOBAHHBLIM B U3TOTOBJIEHHH, nepepadoT-
K€ WIH MCNOJb30BAHHN HAHOMATEPHAJIOB JIMOO KOHTAKTHUPYIOUWIMM C HAHOYA-
CTHUAMM B NOMELLIEHUAX UCCIIe0BaTENbCKUX nadopatopuii. [10 cpaBHEHHIO C
3TUM CTEMEHb IKCMO3ZHUHM Ye/IOBEKA HAHOYACTUUAMH, UWPKYJIHMPYIOIIMMH B
aTMOC(EPHOM BO31YyXe, CYIIECTBEHHO HHXKE.

Ilpy KOHTpOJSIe HAHOYACTHLL B aTMOC(EPHOM BO3AyXe AOJKEH YYHThI-
BaTbCsl PR METPHUYECKHX NIOKa3aTeNeH, BKIIOYAOUIHX MacCy U pa3Mep HaHO-
YACTHULL, YUCJIO HaCcTUL H TUlolladb UX IMOBEPXHOCTH, C JETAJILHONH OLIEHKOH
BJIMAHUA ITHX 11apAMETPOB HA CTENEHb PUCKA B OTHOWIEHHH 310POBbS YE0-
BEKA.

[fepeyeHs BO3AYILUHBIX O0BEKTOB, B KOTOPbLIX MPOBOJAUTCA KOHTPOIb 3a
CO/IEP)KAHHEM HAHOYACTHL;

| ) atmOcCgepHBIii BO3aYX;

2) BO3yX Ha NNpeANnpHATHAX HAHOMHAYCTPHHU:

® BO3AYX nomMeuteHn#t padouei 30HbI;

® BO3YX CAHUTAPHO-3aIUWTHOMN 30HBI;

3) BO34yX NOMELIEHUIH HCCNEeN0BaTeIbCKUX 1abopaTopHil.

4.2. Boonbie 0bvexmui

Boaa MoxeT ObITh NEPBUUHBIM TYTEM NOCTYMJIEHUA HAHOMATEPHAJIOB B
OpraHH3IM YeJloBeKa, Ha3eMHBIX XXHBOTHbIX U BONHbLIX OpraHu3iMoB., OUYHUCTKA
3arpA3HEHHBIX CTOYHBLIX BOA C [IPHMEHEHHEM HaHOMaTepHUasioB (HampHMep,
HaHOXeJie3a N HEeUTpanu3auvy XJIOpCcoAepXalux COeAHMHEHUH, HaHocCe-
pebpa ans pe3nHdekunn) kak 3Q¢exTUBHbIN cnocod KOPPEKLHH BOAOHOC-
HBIX CJI0€B NOTEHUHANBHO MOKET CNOCOOCTBOBATH NONAaJaHUIO HAHOYACTHLL B
NUTheBYHD BOAY. [1o3TOMY HeoOXOOAMMO OCyuwIecTBNATh 00A3aTENbHBIA KOH-
TPOJb cOAEPKaHUA HAHOMATEPHAJIOB B BOJOINPOBOIHOMN BOLE.
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[lepeueHs BOAHBIX 00BEKTOB, B KOTOPBLIX MPOBOAMUTCSA KOHTPOJBb Ha CO-
AePKAHHE HAHOYACTHLL

1) NPOMBILLUTIEHHELIE CTOYHbBIE BObI;

2) ObITOBbIE CTOYHBIE BOALI;

3) BOAbI OTKPBITBIX BOAOCEMOB;

4) BOOONPOBOIHAA BOAA.

4.3. [loysui

[TonagaHue HaHoYacTHL B IMOYBHI MOXKET IPOMCXOAUTH B pe3yJibTaTe
NPUMEHEHUA HAHOMATEPHATIOB B CHUCTEMAX OYMCTKH MOYBB! H BOIbI, AJIA
CEIbCKOXO3AUCTBEHHBIX HyXA (B KadyecTBE HAaHOYNOOpEHHUH, MEeCTHULMAOB,
npenapatoB LA 00pafoTkH ceMAH, MaTEPHAIOB 1A arpOIUIEHOK, NIPHIOTOB-
NIEHUs TUAPOTNIOHHYECKNX PACTBOPOB H IIp.), @ TAKXKE MyTEM OCEIaHHA HaHO-
YAaCTHIL, HAXOAALMXCA B aTMochepe, NOCPEACTBOM CTOYHBIX BOA W JAOHHBIX
OTJIOKEHHH. 3arpA3HEeHHe NoYB HAHOMAaTEpHaaMH NMPEACTABIAET CEPbE3HbIH
PHCK HX MOMaIaHHUA B OPraHNiIM 4YEJIOBEKA, TKaAHH HA3ZEMHBIX PACTEHHHN H XKH-
BOTHbBIX.

[lepeyeHb MOYBEHHBIX OOBEKTOB, B KOTOPbIX MPOBOAMTCH KOHTPOJIb Ha
COACPKAHME HAHOYACTHIL:

1) nousbl BOMH3N npeANnpuATHA 4 IPYTHX O0BEKTOB HAHOHHAYCTPHH;

2) nouBbl BOMH3IH aBTOMOOWILHBIX AOpOor B mpeAeiaxX HACENEHHBIX
[TYHKTOB M PEKPEALMOHHBIX TEPPHUTOPHH;

3) NOYBLI CENBCKOXO3IANCTBEHHBIX YIOAHUH,

4.4. I'uopobuoumut

[ToBepXHOCTHBIE CBOIICTBA HAHOMATEPHAJIOB ONPEAEIAIOT CTA0WIbHOCTD
H NMOABHXHOCTDb KOJUIOMAHBIX CUCTEM, 00palyeMbiX HAHOUYACTHLIAMH, A TAKXKe
HX arperaudio ¥ OTNOXEHHE B BOAHbIX cHCTeMax. CtaOMJIBHOCTb KOMIOHA-
HbIX CYCMNEH3HH HAHOYACTHU 00YCIOBAMBAET BLICOKYIO BEPOSTHOCTHL HAKOIl-
NEeHHUA HAHOYaCTHI B BONOpOCHAX C MochenylouweH nepeaadyed HaHOYACTHL
no nuuieBod uend rugpoduoHToB. [locse nonagaHHss HaHOMATEPHAIOB B
BOAHYIO CACTEMY [TOCPEACTBOM CTOYHBIX BOJA WIH NPOMBIILICHHBIX BHIOPO-
COB IMPOUCXOAMNT HMX aKKYMYJISLMA B PAaCTUTEAbHBIX OpraHMiMax (Hamnpumep,
BOAOPOCHAX), & TAKKe OpraHn3Max 0ecrno3BOHOYHbIX KHUBOTHBIX (MNAHKTOHE,
feHTOCE, pakoOOpa3HBIX), ABIMOLUMXCA TIEPBHYHBIMH 3BEHBAMM NUILEBOH
EeNH, U Aajgee rnepexon B opraHH3Mbl BOAHBIX MO3BOHOYHbBIX, YYaCTBYIOILUX
B MULIECBOH LEMH Ye/I0BEKA.

[TockoybKY KIIIOYEBbIM GAKTOPOM, OMPENENAIOLIHM NTOBEACHHE HAHOYA-
CTH1l B BOOHBIX Cpelax, ABAAKTCA HX IOBCPXHOCTHbIE CBOMCTBA, IIPH KOH-
TpOJie COAEPXaHHA HAHOYACTHL B OpraHH3Me THAPOOHOHTOB HEOOXOAUMO
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YYUTBHIBATh TAKHE MapaMeTpbl, KAK XMMHUYECKHH COCTAB HAHOYACTHL, UX pa3-

Mep, KOHUEHTpaLIHIO, arperallMOHHYI0 CNIOCOOHOCTL U MOBEPXHOCTHBI 3apsi.
[lepeyenb ruApOOMOHTOB, B KOTOPBIX MPOBOAHUTCA KOHTPO/IAb HAa COAEP-

KaHHE HAHOYACTHLL;

| ) 300MNaHKTOH;

2) ¢puTornnaHKTOH (HanpuMep, HU3IHE BOIOPOCIIH);

3) BOOHbIe Oecno3BOHOUYHbIE (HAanpUMep, pakooOpa3Hbie, MOJUTIOCKHN);

4) BOIHbIE NO3BOHOUYHbIE (PbIOKI).

4.5. Booopocnu, cpubbr

HaHoMaTtepuasibl, NOCTynawuye B NoYBYy, rPyHTOBbIE BOALI M BOJbI OT-
KPLITBIX BOIOEMOB, B PE3YJIbTATE AHTPONOIEHHON AEATE/IbHOCTH MOTYyT Npo-
HUKATL B TKAHU HECOBEpPUIEHHBLIX I'prUOOB U Bogopoceif. U3BeCTHO, YTO Kie-
TOYHblE CTEHKH rpudoB oOnanaloT CBOMCTBOM mnonyrnpoHuuaeMoctH. HaHo-
YACTHLB] NPOHHMKAIOT Yepe3 KIETOYHbIE CTEHKM M JOCTHraloT Iia3Maruye-
ckoilt MeMOpanbl. Cneayouimii 3a 3TUM IHAOLKMTO3, A TaKXKe MPOHHKHOBEHHE
HaHOMACTHLL Yepe3 MOHHBIE KaHaJlbl MJIK C ITIOMOLUIBIO TPAHCINOPTHLIX OEJIKOB
00yCNOBJIMBAIOT MONAAaHHE HAHOYACTHL B KJIEeTOYHbIC opraHennabl. Haxonsn-
ILHECH BHYTPH KJIETOK HAHOUYACTHIIBI CNOCOOHBI OKa3biBaTh BJIHAHWE Ha Me-
Tabosnyeckue npoueccol rpubos U Boaopociaeh. Iockonbky cTeneHb TOKCH-
4ECKOTo BO3AeHcTBHA (YTHETEHHE POTOCHHTETHYECKHX MPOLIECCOB H ra3000-
Me¢Ha, oOpa3oBaHue CBOOOJIHBIX paJHKaJIOB) HAHOYACTHIl HA IPUOBI U BOIO-
poc/i ofipeaenseTcs B OCHOBHOM XHMHUYECKHM COCTABOM H NOBEPXHOCTHOIA
PEAKUHOHHONW CNOCOOHOCTLH) HAHOMATEPHAIOB, IPH KOHTPOJIE MX COACPKa-

HHA HEOOXOAHMO YYHTbHIBATh NPEXKAE BCErO 3TH MapaMeTphl.

HekoTopblie HaHoyacTHLLI, oOnaaaroiMe aHTUMHKPOOHbBIM M MPOTHBO-
rpuOKOBBIM JEeACTBHEM, MOT'YT OKa3biBaTh BJIHAHHE Ha XKXH3IHEAEATENbHOCTb
CBOOOAHOXHMBYLIHX a30THUKCHUPYIOWKX OakTepuil U TakMM OOpa3oM Hapy-
uiaTe paBHOBeCHE B CHMOHMOTHYECKHUX B3aMMOAEHCTBHAX Mexay rpubammy,
ODaKTEPHUAMH K PACTECHHUAMH. DTO MOXKET NPHBECTH K CYLUECTBEHHLIM HApy-
LICHUAM B dkocucteme. Kpome Toro, nonajgaHie HaHOYACTHUL B TaKHe 00bEK-
Tbl OKpYXKarwolueH cpenbl, Kak rpuObl, MOXET OTPULIATEILHO CKa3aThCA Ha
QYyHKIUHAX ITUX OPraHU3MOB [IpH 3alUMTE PACTEHHUI-X03sA€B OT ¢uUTOonarore-
HOB U (PAKTOPOB OKCHAATHBHOIO cTpecca. Tpoduueckuil nepexoa HaHOYA-
CTHL 00YCJIOBJIMBAET BHICOKYIO BEPOATHOCTb HX MNONAJaHHUA B TKAHU MOYBEH-
HbIX XXHBOTHBIX, OCHOBHBIM UCTOYHHKOM IMUTAHHUA KOTOPBIX ABJAKTCSA MPUOLI
H Oakrepuu. Takum obOpa3zoMm, nonaaaHHE HAHOMATEPHAJIOB B NHOOOH KOM-
MOHEHT OHOLIEHO3a MOXKET NPUBECTH K BHEAPEHHIO HAHOYACTHU B JApYyrue
00beKTbl AaHHON cHUCTEMbI. [lpH 3TOM KOHTAMHHAUHA HaHOYacTHUAMH BOLO-
pociieil 1 rpuboB ABAAETCH UWH(POPMATHUBHLIM MHIAWKATOPOM, MO3BOAAOLINM
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MPUHHUMATL OMEPATUBHBIE MePBbl MO NPENOTBPALICHHIO NMOCJIEACTBUIH 3arpas3-
HEHMA.

[Tepeyennp 06bEKTOB, B KOTOPLIX MPOBOANTCA KOHTPOJIh HA COAEpKAHHE
HaHOYaCTHIL:

1) TKAHM HECOBEPIUCHHBIX rPpUOOB (MULIENTHI);

2) TKaHHU Boaopocielt (Y KpynmHbIX MaKpoQHUTOB — CIOEBHIIE);

3) TKAHH MMKCOMULETOB (T1a3MOIHH, [U10I0BbLIE TENA);

4) nuaifHUKK (CIOEBHIIE).

4.6. Tkanu Hazemuvix pacmenuu

[lonagaHue HAaHOMATEPHAIOB B TKAHKM HA3E€MHBIX pacTEHHH C moche-
AYIOIIIMM HAKOIUJICHHEM W BCTpavBAaHHEM HAHOYaCTHU B MHUUIEBbIE LIENMH MO-
KET NPOUCXOAUTh HECKONbKUMU NyTAMH. [lepeHOC 3arpa3HAOIMX NOYBY U
[PYHTOBbIE BOJbl HAHOYACTHULl OCYILUECTBIAETCHA C MOMOLLLKY KOPHEBOH CHC-
TeMbl PAacTE€HUA MNOCPEACTBOM IHAOLIMTO32,; HA3eMHAA 4acTb pAaCTHTENbHBIX
OpPraHU3MOB NMOABEPracTCA 3IKCNOZULMY HAHOYACTHUAMH, COOCPXKALUUMHUCH B
aTMochepHoM Bo3ayxe. [Ipu aToM pacTeHHs ¢ OONBUINM HHACKCOM TUTOMAIH
NOBEPXHOCTH JIMCTHEB AKKYMYJTUPYIOT OOJibLINE KOJNHYECTBA HAHOYACTHL,
YBCJIMUUBAA MPHTOK HAHOMATEPUAIOB B MHIUEBble UenH. IlpenHamMepeHHoe
MCMNOJIB30BaHWE HAHOMPENAPATOB B PACTEHHEBOACTBE (MpH nocneybopodHoii
00paboTke pazNHYHBIX CEJbCKOXO3ANCTBEHHBIX KYNbTYP, XpaHEHHH OBOILLECH
H (pPYKTOB B PeryJMpyeMbIX ra3oBbiX cpeAax, npeanoceBHoil ob6paboTke U
NMPOTPAB/IMBAHUMU CEMSH, B KAYeCTBE MMECTHUHAOB, HAHOYAOOpEeHNH, CTUMY-
NATOPOB POCTa pacTeHHH, B COCTaBEC M'HAPONMNOHUYECKHUX PACTBOPOB H APYCHX
HeJfX) TakXe OOYCIOB/NIMBACT aKKYMYJISLHKO HAHOYACTHLl B TKAHKAX pacTe-
HUH.

[lepeyeHb TKaHeid HA3EMHBIX pPacTEHHH, B KOTOPLIX IMPOBOAMTCA KOH-
TPOJIb Ha COJICPKAHKE UCKYCCTBEHHBIX HAHOYACTHUL,

1) TnCThA;

2) KOpHH,;

3) roasl.

4.7. TkaHu HA3EMHBIX HCUBOMHBIX

[Tonananue HCKYCCTBEHHbIX HAHOYACTUL B TKAHHM Ha3eMHBIX XHBOTHLIX
00yCcnoBnieHO ABYMSA PpaKTOpaMHi — pacrnpoCTpaHEeHUEM HAHOYACTHII B [TOYBAX,
PYHTOBBIX BOJAAX H TKaHAX HaszeMHBIX PAaCTeHUH, a TAKXKE HallpasIeHHbIM
HCIOJMIL30BAHHEM IIpENapaToB, COAEPMXAIUMX HAHOYACTHIILI, B arpoNpoOMbIIII-
JIECHHOM KOMILIEKCE B Leisx o0e33apa)kMBaHyus BO3JyXa U pa3jiMyHbIX MaTe-
PHAJIOB XUBOTHOBOAYECKUX NOMELLEHHH, NPH CTHMYJALMH pOCTa KOPMOBhIX
pacTeHUii, B BEeTEPUHAPHHM, 11 YJYYIICHHA KayecTBa KOpMOB. HaHOYaCTHIIb
METAJJIOB BKITIOHAKOT B COCTAB MTPEMHUKCOB 1A MOBBLIIIEHHUA XXU3ZHECTOUKOCTH
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JKMBOTHBIX W HUX APOAYKTUBHOCTH. MaTtepuaibl ¢ HAaHOYAcCTHIIAMH cepebdpa,
obnanarouide aHTHOaKTEpHaIbHLIMU CBONCTBAMM, B BHJE KPacok, becxiop-
HBIX CPEACTB Ae3MH(EKLUHNH, NEPEBA3OYHBIX MATEPHAJIOB, JIAKa A1 MOKPBITHA
KareTepoB MPUMEHAIOTCA B BETEpUHApPUU I 00pbObI €O CTaQUIOKOKKOBDI-
MU H ApYrdMHU HHpekuuaMu. HaHocepeOpo MOXKET HCIOJIb30BATHCH B JOHIb-
HbIX annaparax, PUibTpax CUCTEM KOHAWUHOHHUPOBAHUA XUBOTHOBOIYECKHX

noMeleHui.
[ToCKONIbKY peakLUHOHHAas CIOCOOHOCTL K OHOJIOrHYecKas aKTUBHOCTH

HAHO4YaCTULL 3aBHCHT OT UX COCTaBa, pasMepoB, KOHIEHTPAUWH, 3apaaa, U10-
agu MOBEPXHOCTH, HEOOXOAHUMO YUYMUTBIBATh 3TH NMapaMeTPbl NPH KOHTPOJIE
COJiep>XaHMUsl HAHOYACTHL B )KUBOTHBIX OpraHH3Max.

[lepeyeHb OpraHoB U TKaHeil Ha3¢MHbBIX XHBOTHBIX, B KOTOPbIX KOHTPO-
JIHPYETCH CoAepXaHUe HAaHOUYACTHIL

| ) opransl nuuIeBapUTeIbHON CUHCTEMBI (KHLICYHHK, NEYEHD);

2) OpraHsl AbIXaTeNbHON CUCTEMBI (JIETKUE),

3) opranbl MOUYEBLIAEJIHTEIbHON CUCTEMBI (ITOYKH),

4) opraHbl U TKAHU KPOBEHOCHOM CHUCTEMBI (CEpIILIE, KPOBB);

5) opraHbl HEpBHOH CHCTEMBbI (MO3r);

6) IOKPOBHBIE TKAHH (KOXa);

7) 2KCKpeThl (MO4a, MOSTIOKO).

S. IlepevyeHb 1 NOPAAOK HACHTHPHKALIHH
NPHOPHTETHLIX HAHOMATEPHAJIOB, NOAJIEKAIIHX KOHTPOJIIO
HA NPEeANPHAATHAX HAHOHHAYCTPHH

3. 1. Pyinepenvt u yerepoorvie HaHOMpPYOKU

B cocTase MpoOAYKLUHH HAHOMHAYCTPHH, MOLIEXKAWIEH KOHTPOJIIO HAa
NpeanpyATHAX, MOIYT MPHCYTCTBOBaTh (PYINEPEHb! Pa3UYHOIO COCTaBa H
yriepoaHsie HaHOTPYOkH. MneHTudukauus QynnepeHoB oCylLEeCTBAsSETCA N0
X NOABHXHOCTH (BpeMEHHU yaepxaHus) npH BI)XKX Ha konoHke ¢ obpa-
[WEHHON (Pa30i, H3OKPATHHUECKH 3IOHPYEMON CMECHIO MOJIIPHOrO M HEMNo-
JSAPHOrO OpraHH4Yeckoro pacteopures. [IOCKONbKY YCIOBHSA M3BJICUCHHSA
(3KCTpakUMH) M3 MPOAYKUMH H MMOCIEdyIOWEro XpoMarorpadHueckoro pas-
aAeneHuss QyIEpEeHOB M HX MPOH3BOAHBIX pa3NUYHbI, 3aABHTENb AOJKEH
NMpeAoCTaBUTh WHPOPMALIHIO O CTPYKTYpe ¢yi/iepeHoB (YHC/IO aTOMOB yrJle-
poaa B sApe, YHCIO U CTPYKTypa OOKOBBLIX Li€Nei) B COCTaBE NPOILYKLHH.
Unentuduxauus gynnepena B oOpasiie NpoLyKUHH POBOAHTCS C HCMOb30-
BaHWEM METOJUKH IKCTPaKUHK U CTaHapTa, NPedOCTABJICHHBIX 3aABUTE/IEM.
[Ipn OoTCYTCTBMM NAHHON MHOOPMALHH B COCTABE NPOAYKLUHH NMPOUIBOAMTCA
BbIABJICHHE, WACHTHPUKALIMA U KOJUYECCTBEHHOE OINpEACNIEHHE HM3LINX He-
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MOINPHLUHMPOBAHHBIX (ynepeHoB (NIpHCTHHOB Cgy U Cpp). DKCTpAKUMA H3
MPOAYKLKH NPOBOAHTCA C NOMOLUBIO OpomMbeH30/1a, a aHATH3 HA KOJIOHKE C g
Unentuduxkauus nuka gynnepeHa Ha XpoMaTorpaMMe H onpeleneHHe Mak-
CHMYMa rnorioweHda B Y@ 061acTu BBLIMOAHACTCA ¢ MOMOLUBK CTaHOApTA
Ceo Wit C49 Pynnepena, NOAy4YEeHHOro M3 «DaHka CTaHAApPTHBLIX 06pa3znoB
HaAaHOMATEPHAJIOB).

[Ipy BBIABJICHUH W WACHTHQUKAULH YIIIEPOAHBIX HAHOTPYOOK HCNONL-
jyercs Metol [IOM ¢ koHTpacTHpOBaHHEM COJMAMH TSXKEIBIX MeTaUIOB. B
Ka4eCcTBE OOMOJHHUTEABHBIX METOAOB HMACHTHPHKALUMM MOTYT MPHMEHATHCH
MeTonbl HHGpakpacHol (oTomoMuHecUeHTHOR crniektpockonuy ¥ UK-cnek-
TPOCKOIHH TMOTNOILCHHA.

Unenrnpukauus Buia HaHoMaTepdana (OLHO-, MHOTOCTEHHbIE Yrie-
POIHBbIE HAHOTPYOKH) BBITIONIHAECTCS HAa OCHOBAHHU CpPaBHEHHMA C pe3yJibTa-
TaMH HCCNEAOBAHUA INA CTaHIApPTa, BXOAALIEro B cocTaB «DaHKa cTaHAApT-
HbIX 00pa3uoB HAHOMATEPHAJIOBY).

3.2. Hacmuywt memannos
BoisiBjieHHe HAHOYAaCTHL MeTAJJIOB OCHOBAHO HA CBOJMCTBE UX BBLICOKOH

MEKTPOHHON NNOTHOCTH. BhisBICHHE M UAEHTHPHKALMIO HAHOYACTHUI[ Me-
TANI0B PEKOMEHAYETCA nNpoBOoAUTH Metodamd IIDOM B oOpa3suax, npuroros-
NEHHBIX 0€3 MCNONbL3IOBAHMA KOHTPACTUPYIOUINX Ar€HTOB (COJIEH TAXKENbIX
METAJIJIOB).

K npuOpMTETHBIM HAaHOMAaTEpHaiaM JaHHOH KaTEropuH OTHOCATCS Ha-
HOYACTULBI 30JI0Ta U cepedpa, IS KOTOPbIX BO3MOXXHO MNPHBECTH 0OOMIHi
nopsaaok uacHTuukaund. HaHoyacTHus! B rpernaparte MOryT mpeacTaBisTh
FeTEPOreHHYI0 CMECh [0 pa3MepaM, C HU3KHM MoKa3arejieM MoJIHUMOoppH3IMa,
NO3TOMY MX HACHTH(HKALHA NO pasMCpPHBIM NnapaMeTpam B 00pasiie 3atTpya-
HeHa. HaHouacTHu cepeOpa U 30/10Ta UMEHOT HU3KHH TOKa3atreab I10JIH-
Mop(dH3Ma, XapakTepHa, KaK MPaBHIO, JUIHNTHYECKAs GopMa YACTHULl C LLK-
POKMM AHana3oHoOM kod(pduimeHra ¢opMsl YacTHl. Cpeand CMECH KOMIO-
HEHTOB HAHO4YACTHilbl MOXHO OTJIMYMHMTH MO JIEKTPOHHOH IUIOTHOCTH H Ipa-
BUILHOM, 6e3 yrioB NoBepXHOCTH. ArperipoBaHHOE COCTOSSHHE HAHOYACTHLL
B MaTepHasie BCTPEYAETCHA, OIHAKO COXPAHAECTCH MPU3HAK OTAC/IbHbIX YaCTHLI
— MpaBWIbHAaA NMOBEpXHOCTh 0€3 yrnos. CymecTByeT BEPOATHOCTb OLUHOKH:
KaK JIOXKHOMOJIOKHUTENBHOR (KOrAa YacTHLbI MATPHKCA NMPUHHMAIOTCA 3a Ha-
HOYACTHLbI, TAK U JIOXKHOOTPUUATENBHOMN, KOrIa HAHOYACTHLIb! BhiOPaKOBbI-
BAlOTCA H3-3a CXOXECTH ¢ KOMIMOHEHTaMH MartpHkca). O0s3aresibHbIM ABJIA-
€TCA MONYYEHHE IEKTPOHOTPAMMBbl B peXUME AUPPAKLMH U CPaBHEHHE C
3EKTPOHOIPaMMOi pedepeHc-0bpa3lia aHaNMU3IUPYEMBbIX HAHOYACTHLL.
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[lopsanok vaeHTUHKALIMKW HAHOYACTHL 30J10Ta H cepedpa.

1) oOHapYXHUTh TEKTPOHHO-MIOTHbIE YACTULILI MJIH UX arperarsl,

2) OTMETHTb POpMY U KO3 HLIHMEHT HOPMBI HAHOYACTHL;

3) OTMETHTL XapaKTep MOBEPXHOCTH HAHOYACTHLL;

4) OTMETHUTL NMPUCYTCTBHE HAHOYACTHL B arperupoBaHHON ¢opMe H Co-
XpaHEHHE MOPQPOMETPHYECKHX TNPHU3HAKOB HAHOYACTHL npu oOpa3oBaHHUH
arperaTos;

J) TOJY4YHUTb JJEKTPOHOrpaMMy B peXUMe IOUPpPAKLUHUM, CONOCTABHUTh
[OJIYYEHHbIE pe3yNbTaThl ¢ pedepeHc-o0pa3liaMH.

5.3. Okcuoubte HaAHOYAcMuYbl, HAHOYACMUYb! CUAUKAMOE8 U QANIOMOCU-
aAuKamoes

BoisiBNeHHe HAHOYACTULL OKCHAOB METa/lJIOB, CUJIMKATOB H alIOMOCHIIH-
KaToB, TaKXKe Kak ¥ HAHOYACTHUL, METAJU10B, OCHOBAHO Ha CBOMCTBE HX BBICO-
KO 3NCKTPOHHON nuoTHocTH. K 3TO# rpynne ciaeayeTr OTHECTH Cleayroluue
[IPHOPHUTETHBIE HAHOMATEPHUAJIbl: HAHOYACTHLLI AMWOKCHAA THTaHA, OKCHAA
Keseza, okcuaa kobanbTa, OKCHAA HHMKENA, OKCUAA LEpHA, OKCHUIA IIMHKAa,
OKCHAA MeNH, OKCHAa AIOMHHHA, HAHOINIHHBI. BbigBiieHHEe U HOCHTU(HKaA-
IHA [IepEYUCIEHHBIX NPHOPHTETHLIX HAHOYACTHLl MPOBOAMTCA METOAAMH
[1OM B 00pa3zuax, npUroTosieHHbIX 6€3 UCMONBL30BAHHA KOHTPACTUPYIOIIHMX
areHToB (COoNeR TAXKEbIX METANIOB).

OTAUYUTENBHOH OCOOCHHOCTBIO HAHOYACTHU OKCHIOB META/LIOB ABJIA-
€TC HEOLHOPOAHOCTh pacrpeaesieHds JEKTPOHHOH TIUIOTHOCTH 4YacTHIL.
[Ipn3Hak cBA3aH ¢ pa3HooOpa3zueM (popM HAHOUYACTHLL OKCHAOB, NPUCYTCTBH-
€M KPYNHbIX BbICTYIOB, HEPOBHOCTEH, LIEPOXOBATOCTEN HA MOBEPXHOCTH
HaHoYacTHL. OKCHAbI MeTanioB 00/1a0al0T BLICOKOH CTEMEHLIO MOJUMOD-
¢usma. Korxpdpuuuent GpopMbl HaHOYACTHI, BapPbUPYET B LIHPOKOM AHaNa3o-
He., ATperipoBaHHOE COCTOAHME XapakTepHO AJIA HAHO4YACTHLL OKCHAOB. Ar-
perathl pasAuyHOH (POPMBI U pa3zMEpPOB COXPAHAIOT TPHU3IHAKH OTAEHALHbIX
HaHouacTHU. Ilpy aHanmu3ze Ha NPUCYTCTBHE HAHOYACTULL OKCHAOB B HHU3KHX
KOHUEHTpAaLUHAX B BOIOHOM cpele cneayeT YUYUThIBAaTh BO3MOXKHOE YMEHbUIE-
HHE JEKTPOHHON TUIOTHOCTH MO CpaBHEHHIO ¢ pedepeHc-o0pa3uaMu, YTO
CBA3aHO C PacTBOPUMOCTBIO KOHKPETHbIX OKCHAOB. [Insg uaeHTHUKauHu
HaHOYaCTHL 00A3aTEeNbHBIM ABJIAETCA MOJYUYEHHE JIEKTPOHOIrpaMMbl B pe-
XKUMe JAU(PpakUHH WIH CNEKTPOB XapaKTEPUCTHUYECKHUX [OTEPb JHEPIrHH
snekTpoHoB (CXI123).

[Topsanok naeHTUPUKALUH:

1) o6HaApYXHTH JNEKTPOHHO-MMIOTHBIE HAHOYACTHULILI WM UX arperarbl;

2) oTMeTUTHL POpPMY H CcTENEHbL BapbUPOBAHUA KO3PPHuLneHTa GOpMBI;

3) OTMETHTD CTENEHb HEPOBHOCTH W LUEPOXOBATOCTH NNOBEPXHOCTH;
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4) OTMETUTh OPHCYTCTBHE HAHOYACTHL B arperUpOBaHHOH PopMe H Co-
XpaHeHHe MOpP(HOMETPHUYECKHX NPHM3HAKOB HAHOYACTHLU NpH oOpa3oBaHHMH
arperaTos;

5) OOJYMHTh NEKTPOHOTPAMMY B PEXKHME AHPPAKUHH HIIH CNEKTPOB
XapaKTEPHUCTHUYECKHUX NOTEPh IHEPTHH NeKTpOoHOB (CXI13D);

6) CONnoCTaBHTh NOJIyuYEeHHBIEC pe3yibTaThl ¢ pedepeHc-o6pa3uamH.

JI1s nojlydeHHUs JOCTOBEPHBIX Pe3yNbTaTOB HEOOXOAMM aHANU3 KAK MH-
HUMYM 10 ciyyaiiHbiX noneit n3o00paxeHus.

3.4. Ksaumossie mouxu

MaeHTupHKkauusa KBAHTOBBIX TOMEK OCYUIECTBSAETCS HA OCHOBE BbISIB-
NCHHA ¥ HUX clicunpuaeckon gayopecucHUHH. JIHHbI BOAH BO3OYXKIEHHA U
IMUCCHH (IYOpeCUEHIIUM MNPEACTABNAIOTCA 3aKa34YUKOM HIH MOTYT OBbITb
onpeneneHsl Ha crekrpodnyopuMerpe B aBToMaTHYeckoM pexume. Hccne-
NOBAHHIO MNOoABepraeTca pa3baBneHHass BOAHas IHCIepCHS HaHOMAarepHana
WK coaepXkaileit ero npoOsl. MaeHTHdHKauva KBAaHTOBBIX TOYEK NMPOBOAHT-
CA MYTEM CPAaBHEHHA MAKCHMMyMa crekTpa (ayOopeCUEHLHH C TIaClOPTHBIM
JHAUECHUEM WJIH BEJIMMHUHOM JUIA CTAHAAPTaA, @ KOMMYECTBEHHOE ONpPEaCTICHUE
—~ NYTEM CPasHCHHA MHTEHCHBHOCTH (NyopeCUCHUHK aHATU3IHUPYEMOTO H
cTaHaaptHoro obpasua. Ilpu KOJUYECTBEHHOM CIIEKTPO(hNYOPUMETPHUECKOM
onpeae/IcHHH HeOOXOIHMO YUHMTLIBATh Hanuuue apredaktoB, 00ycC/10BiIeH-
HbIX MYTHOCTbIO AHCIICPCHBIX CPEd K BOIMOXKHBIM HAJTHIHEM B COCTABE KOM-
[UICKCHON NMPOAYKLIUH BELIECTB — FACHTENIEH QuyOpeCLie HUHH.

3.3. Hanovacmuys opeanuveckux norumepos

BoisBieHue U HWIACHTU(PHUKALMA HAHOYACTHLL OPraHHYECKUX MOJMMEpPOB
(JraTekcoB, ACHAPHMEPOB) B COCTABE MPOAYKLUHH [IPOBOAUTCHA C HCIOJAB3OBA-
HHeM MeTtoaa [T3M ¢ kOHTpacTHpOBAHHUEM CONAMH TAXKENBIX MeTa/LIOB. Kpu-
TEPHAMH HACHTHPHUKALMH HAHOYACTHIL ABJIACTCA pa3Mep YacTHUL K pacnpee-
JIeHHe YacTHU no pa3Mepy. B ciiydae nondMepHbIX YaCTHL, HECYLUHX Guryo-
PECLUEHTHYIO METKY, UX BbIAB/ICHUE K MIEHTH(PHKALMUA MOXKET MPOBOAHUTHCH C
MCNOIb3OBAHHEM METOJAa CIIEKTPOPAYOPUMETPHH AHAJIOrMYHO KBAHTOBLIM
TOYKaM.

BoisBleHUe U HACHTH(UKALNA HAHOYACTHL OPraHUYECKHUX MOJIHUMEPOB
(1aTEKCOB, NEHIAPHMEPOB) B COCTABE MPOAYKUMUHU NPOBOAUTCA ¢ UCMOJNbL3OBA-
HueM MetTonoB [IDOM. Ilpu HHIKOM 3JIEKTPOHHOM KOHTPACTE aHaNIM3UPYEMbIX
HAHOYAaCTHL PEKOMEHIYETCA NMOAOHpATh ONTHMABHEIE CITOCOOL! KOHTPACTH-
POBAaHHUA ITHX HAHOYACTHL B cOcTaBe NMpod CONIAMHU TAXKETBIX METAIOB.

5.6. buocenrnvie nanouacmuybr

[1pn BbISBJIEHUH W HACHTHPUKALMH HAHOYACTUL OMOTEHHOTO IPOHCXO-
XXJIEHUA B COCTaBe NPOAYKUMH 3a9BUTE/Ib NMPEAOCTABIACT CBEACHHUA O COCTABE
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HaHouacTHl ([JHK-, PHK-coaepxkamiue HaHOYacTHUbI, O€JIKOBbie HaHOYa-
CTHUBI, HAHOYACTHLbLI APYTrHX THUNOB OHMOMONMMEPOB) U UX BHAOBOH NMpHHAN-
NEeXHOCTU. B COOTBETCTBHH ¢ 3TUM BBIOMpaeTcad MeTold HACHTH(UKAUMH,
OTBeyalowWuil Haubonewen 6uosoruyeckol cneUMPUIHOCTH TeCTUPOBAHUA,
U3 CJEeAYIOLLErO CIUCKa:

I. JHK coaepxamue HaHOYaCTULLI — NONHUMEpa3Hasa LUENHaA PeaKLus
(I1I1P) ¢ BupocneuuPuyeckuM OIMIoAe30KCHPHOOHYKICOTHAHBIM NpaniMe-
poMm B BapuaHTe TILIP ¢ anekTpogopernueckum pasaesieHueM (nacHTU(HKa-
uusa) unu [P B peanbHOM BpeMEHH (KOHYECTBEHHOE ONPEACTEHHE);

2. PHK-conepxauue supycoi — [1LP ¢ obpatHoit Tpanckpunuueii (OT)
C ABYMSl HETOXAECTBEHHbBIMH BHIAOCIIEUM(PHYHBIMH OJHUTOAEC30KCHPUOOHYK-
NeOTUAHLIMHY MPpaHMEPAMH;

3. benok-coaepxauiue HAHOYACTHUbI — ABYXBJICHTHbINA TBEpAOQA3HBbIL
nmMmyHodgepMeHTHbil TecT (MDA) unn DO B [TAAI ¢ anexkrpodopeTHue-
CKHM TMepeHOCOM HAa HUTPOUE/UIIONIO3HYKO MEMOpaHy U UMMYHOOJOTTHHIOM.
HUcnoas3yioTes MOHOKNIOHANbHbIE BUAocHelMpUUECKHE aHTHTENa NpPOTUB
onpenenseMoro 6eika U aHTUBHIOBbLIE AHTHTEJA, KOHBIOTHPOBAHHBIE C Ne-
POKCHAA3OH,

4. TIpoune 6GuoreHHble HaHouacTHUbI. MeTod onpeaenserca cneunPu-
KOW aHanu3MpyeMoro HaHomarepuana. lnsa Oonbumioro 4uciaa OHOr€HHbIX
HaHOYACTHL MOXET OblTb NpUMEHEH MeTod OMOTECTHUPOBAHHA CreLUPUue-
CKOHM OHoNorndeckoin akruBHocTy. CBeleHus o noaxomauet ans oMorecTu-
POBAHHUSA MOJE/H NPEAOCTABNAIOTCH 3AABUTEIICM.

6. [Iopaaok 21eKTPOHHO-MHKPOCKONHYECKOIo BbISiBJICHHA H
MACHTHOPHKALMKH HAHOYACTHI] H HAHOMATEPHAJIOB

6.1. Tpebosanus Kk ucnonpzyemou annapamype

6.1.1. JIna peany3iauuu MeToaa NPpUMEHAIOTCA NMPOCBEYHUBAIOINHE K-
TPOHHBIE MUKPOCKONbI, 000py10BaHHblE CUCTEMON LM(PPOBOR perucTpauuu
H300paKeHUA H MMelollHE B CBOEM COCTaB€ MOOYNH IS H3IMEPEHHA IH-
$pakuHMH IJEKTPOHOB H CNEKTPOB XaAPAaKTEPUCTHUYECKUX MOTEPb IHEPIUH
3IEKTPOHAMH, CO CIACAYIOLUUMH MapaMeTpaMHu:

® Be/IMYMHA YCKOPAIOLIEro HaMpXKEeHUHA IEKTPOHOB He MeHee 80 kB;

e MakCHUManbHOe yBeauyeHue He Menee 100 000;

e N1ana3oH yeenuueHuit B pexkume CXIII3 He yxe 20 u ao 300;

e cucreMa QHIbLTPALMHU 3NEKTPOHOB MO JHEPIHM U MapavieibHas JETEK-
THPYIOU(AA CHCTEMA CIIEKTPOB MOTEPb IHEPTHH C Pa3peliCHUEM 110 IHEPTHH
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He Xyxe 2 3B u obnacTeio naMeHeHHs 2Heprum B ananazosde ot 0 go 1 000 3B
WiH bonslie;

® HATW4YHE pexuvMa audpakUUH NapamsiebLHOr0 Myuka 3J1€KTPoHOB. B
3TOM PEXKUME anepTypHaa adadparma JO0KHa H3DUpaTenbHO OMPpaHHYHBATL
ocBewaeMyo obsnacts obpasua B nuanasoHe pasmMepoB (Mo avaMmerpy) ot |
A0 50 MKM WIH B DOJiece WWHPOKOM IHAMNA30HE,

® NpEeAcHLHOE pa3pelleHHe ABYX TOYEK (MO TEeXHHYECKOMY MACHOPTY)
He XyXKe 0,4 HM;

® Npele/ibHOE pa3pelleHHe ABYX JHHHH (110 TEXHUYECKOMY [1aCropTy)
He Xyxe 0,25 HMm.

[Ipumepsl annapartypsi, YAOBJCTBOPAIOMEN YKa3aHHBIM TpeOOBaHUAM,
MPUBEAECHLI B CIIPABOYHOM MPHIIOXKEHHH.

6.1.2. TloaroroBka 3MeKTPOHHOTI0 MUKPOCKONa K paboTe.

ExenHeBHO Nnocie BKIKOUEHH MHKPOCKOMNA IMPOBEPAIOTCA H KOPPEKTH-
PYIOTCA (NPH HEOOXOAUMOCTH) CNEAYIOUHE HACTPOHKH:

® HACTPOHKA KAaTOAa U HaKJIOH HCTOUHHKA OCBEUIeHUS.

OnTtuManbHbIA peXXUM Hakala yCTaHaBJIMBAeTCA MO H300paxeHWIO Ka-
TOHA Ha JIOMHHECUECHTHOM 3kpane [1OM, a HMEHHO, O H300paxEeHHIO KpOC-
coBepa. HapylieHne OpHEHTHPOBKH IMYLUKH YCTPAHSRETCA MyTEM HU3MEHEHHA
e¢ yria HakJioHa (B COOTBETCTBHH C HHCTPYKLHKEH K KOHKPETHOMY npHOOpY):

® HacTpoNKa KOHIEHCOPHON nHaPparMbl.

[Ipu cBeneHnu (pokycHpoOBKe) U pa3BeacHUH (1edOKYCHPOBKE) Tyua Ha
JMOMHUHECLEHTHOM J3KpaHe ocBeluéHHaa obnacTe 401KHA CHMMETPHYHO NIPH-
OnmxaTbea K UEHTPY (nMpH GOKYCHPOBKE) WAM K KpadM 3KpaHa (npH aedoky-
CHPOBKE):

® KOppeKLMA aCTHIMaTH3Ma KOHIACHCOPHOM IMH3bI (aCTHIMATU3Ma NATHA).

IIpyu cBeneHHH JNTydya OCBEIWIEHHOE MMATHO HA 3KPAHE JOMIKHO HMEThH
¢opmy Kpyra, a He JJLIHNca:

e HacTpoiika 00bexTUBHON Anadparmel.

O6bexTHBHAA IHadparMa No/DkHA ObITh OTUEHTpHpoBaHa. CneayeT OT-
METHTb, YTO CPOK CITyXObl 06BEKTHBHBIX AHadparM B cpeaHEM COCTaBJIAET
OKOJIO 3 JieT, NoC/e Yero ux cjeayer 3aMeHATh. Ctapele 3arpsA3HEHHbIE 1Ha-
¢parMbl MOTy CTaTh MPHYHHOMN YXYALIEHHA KayecTBa N3obpaxeHus:

¢ KOPpEKLHA aCTHIMaTH3Ma NMPOCKIIHOHHOH JIHH3HI.

[TpoBepseTcs U HacTpauBaeTCA B pekume aAudpakudu no popme kay-
cTUKK. KpoMe TOro, OIHUM M3 NPH3HAKOB MOSABICHHMA acCTUrMaTH3IMa ABJIAET-
CA CMEllleHUE U300pakeHHs B CTOpPOHB! NMPH HacTpolike $pokyca (IIpU CKOp-
PEKTHPOBAHHOM aCTHIMAaTH3ME OHO MOXET JIMUIb BPAlIaTbCA BOKPYT LIEH-

TpaNbHOR OCH).
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[IpoBepsaeTca M KOPpEeKTUPYETCA pa3 B HEAENIO, a TAKXKE MPH BOIHUKHO-
BEHHH NMORO3PEHHA Ha HapylLIeHHE KOPPEeKLMH aCTHIMaTH3Ma:

® KOppeKLHsA aCTUIMaTH3Ma OObEKTUBHON NHUH3HL.

[IpoBepka u KOppexkuust NMPOBOAUTCA € T[OMOWILIO TeCT-00pa3la,
HMEKOLIEr0 HEOAHOPOAHOCTH € YETKUMU KpasiMHU (PEKOMEHIYETCA MCIIO/Ib30-
BaTb YIJIEPOAHYK IUIEHKY C AbIpOMKaMH), MO CUMMETPUYHOCTH (HOJDKHBI
ObiTb CUMMETPHYHBL) MOj0¢ PpeHens, GOpMUPYIOILHUXCA HAa KpagX HEOHAHO-
POAHOCTEN (Ha KpasiX AbipOYeK B YIJIEPOAHON TUIEHKE), iIpH POKYCHPOBKE M
nePOKYCUPOBKE H300paxkeHUs (BBLIMOJHAETCH NYTEM ACPOKYCHPOBKH JIMH3
00bekTHBa). BO3HUKHOBEHE TAKOTO ACTUIMAaTHU3MAa MOXET ObITh CBA3AHO C
3arpsa3HEeHUEeM JJIeKTpoHHo# onTukH. Jlo npuHatua ['OCTa, pernameHTH-
pYIOWIEro CTaHAAPTHBIE o0pasubl ANA KOPPEeKUMM acCTHIrMatH3Ma, peKOMEH-
AyeTes MCTnoibL30BaTh OOpa3zen «astigmatism correction holey carbon film»
(katanoxHblit HoMep 609, dupmbl «Ted Pella. Inc.», CLLIA), koTopsiit coOT-
BETCTBYET cTaHaapty [SO9001/9002.

JleTanbHble HHCTPYKUMK MO NPOBEPKE H KOPPEKUHMH NEPEUYHUCTIEHHDbIX
BbILIE HACTPOCK INPHBEACHL! B MHCTPYKUHAX K KOHKPETHBLIM 3JIEKTPOHHLIM
MHKpockonaMm. HenpaBunbHble HACTPOHKH M HECKOPPEKTHPOBAHHBIA aCTHr-
MATH3M AHH3 NPUBOJAT K YXYAUIEHHIO KaUeCTBa H300paxKeHU.

6.1.3. IlnaHoBas nposepka KavecrTsa HaCTPONWKHU 3JIEKTPOHHOTO MHUKPO-
CKOTIA.

He pexe | pa3a B Mecsil npoBepsaeTcss NPaBUIbHOCTb HACTPOUKH MHK-
pOCKONA, BKNIOYas CleayloulHe napaMeTpbl: paspelmarouas crnocoOHOCTh
MHKpOCKONa, kanuOpoBka maciutada uzodbpaxenua Ha I13C kaMepe npu pas-
JIMUHBIX K02 UUHEHTAX yBeIHUYCHUA (B NEepBYIO ovepeab B paboueM auana-
30He yBehuvyenun). BolOuparoTcs yckopsioilnee HanpskeHHEe ¥ NMapaMeTpbl
NHH3 00BEKTHBA, NMPU KOTOPLIX OYAYT MPOBOAHTLCA H3MEPEHHA AH(PPaAKLIUH
JIEKTPOHOB, MPH 3TUX NapaMeTpax UiMepaeTCA AW(PpakUHA INEKTPOHOB OT
CTaHA@PTHOro obpasua v npH HEOOXOAUMOCTH OMpENCNAeTCA CneUralibHbIi
KO3 PUUHEHT, obdecnevyuBaroluMi nepecyeT AHAMETPOB OKPYKHOCTEH Ha
AW(PPpaKLLHOHHON KapTHHe B MEXIAOCKOCTHLIE PACCTOAHUA KPUCTANTHYECKOH
pelleTKH I8 aHAIM3HpyeMbiX oOpasuos. [l npoBepkd NEpPeHHCIEHHBIX
MapaMETPOB UCMOMBL3YIOTCA COOTBETCTBYIOWUME cTaHaapTHbeie oOpaiust. [lo-
BEPKA OCYLIECTBJASETCA B COOTBETCTBHH C AOKYMEHTAUUEH MPOU3IBOAUTEIS
WIEKTPOHHOrO MHKpockona H aekcTeyroiimMu COIT.

Paspeutatouias cnocobHOCTL NPOBEPAETCH MyTEM MNOJyHYeHHS H300pa-
KEHHIT OT KPUCTAJII0B, B KOTOPbIX A0JKHbI ObITh BUAHBI (pa3pelieHbl) IU10C-
KOCTH KPUCTAINHYECKOH pelleTkH. B 3aBUCHMOCTH OT npelesibHO# pa3spe-
aloei cnocoOHOCTH MUKPOCKONA B KAYE€CTBE CTAHAAPTHBLIX PEKOMEHIYETCH
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MCNOAb30BaTh cheAyioiline o0pasipl: KpHUCTa/LIbl acbecTa-KpOKMIAONHTA
(MeXnnockoCcTHoie paccroaHna 0,903 u 0,452 HM; onaceH anA 310pOBhbA —
MCIO/Nb30BATh C OCTOPOXKHOCTHIO!), KpHUCTa/Ibl PTaroudaHHHa MeaH (Mex-
IUIOCKOCTHbIE paccTosunsa 1,03 HM), rpa@UTHU3IHPOBAHHBIA YIJiepoa (Mex-
[UIOCKOCTHBIE paccTOAHUA 0,34 HM), OpHMEHTHPOBAHHBIE KPUCTAILILI 30J10Ta
(MexruiockocTHbie paccTtosnus 0,204, 0,143 u 0,102 um). o npunsatus
[OCTa, pernaMeHTHPYIOLIETO CTaHAapTHeIe O0Opaslbl IS MOBEpPKH pa3pe-
IHAKOIUEH CNoCOOHOCTH NEKTPOHHBIX MHUKPOCKOIOB, PEKOMEHAYETCA NMPUMeE-
HATHL caeaylome obpasusl  ¢upmbel «Ted Pella. Inc.», CUIA, cootBeTcT-
Bytole crangapry [SO9001/9002: asbestos-crocidolite (kaTanoxHeiii HOMEp
624), copper phthalocyanin (xaranoxuslt Homep 629-1), graphitized carbon
black (katanoxustii Homep 645), orientated gold crystals (kaTtan10XkHBIN HO-
mep 646).

JIng kaIMOpOBKH JHHEHHBIX pa3MepoB MPHU H3IMEPEHUAX C MOMOUIBIO
IEKTPOHHBIX MHUKPOCKONOB HCMONL3YETCH IJEKTPOHHO-MPO3payHbIf CTaH-
AapTHBIA 00pasel ¢ peryisipHbIMH HEOAHOPOAHOCTAMH, PACCTOAHHE MEKAY
KOTOPBIMH H3BECTHO (HATrpUMeEp, PEIUTUKH NUGPAKLUHMOHHLIX PELIETOK C H3-
BECTHbIM PAcCTOAHHEM MEXAY wTpuxaMH). KanuOpoBKy npoH3BOAAT, NOIY-
yas U300paxeHus pervinki AUQPaKLHOHHON pELIETKM MpPH pa3/iHdHbIX 3Ha-
YEHUAX YBEJNIHYEHHA MUKpockorna (I7), Ucroib3yeMBIX B aHAJIW3€ HAHOYACTHLL
U GUKCHPOBAHHONH AUCKPETHOCTH OoUM(PPOBKH H300paxeHUH (PUKCUPOBAH-
HeIl pasMmep uUudpororo uzodpaxenns X x Y B nukcenax). [lo nonyueHHbIM
LHPPOBLIM H300paXeHHAM BBIOMpaAlOT IBAa KpalHUX wwiTpuxa (KpakHUBR ne-
Bblit ¥ KpaHHHHA NpaBbiil MK KpaHHWP BEPXHHA U KpailHUN HIDKHUH, B 3aBU-
CUMOCTH OT OpPHEHTAalHW pELICTKH), NMOACYHUTHIBAIOT YHCJO [TPOMEXYTKOR
MEXY 3THMH IUTPHXAMH Ha H300paxeHHH (n) ¥ YHCIIO nUkcenos uHdpoBoro
H300paxKeHuA, COOTBETCTBYIOUWIHX PACCTOAHHIO MEXAY KPaHHHUMH WUTPHXaMH
(p). Maciuta0d (M) uupposoro uzobpaxxeHUs NpU HEUIMEHHbIX nlapameTpax I

U X x Y pacCUYHUTBIBAIOT B €AMHULIAX HM/TTHKCEN 110 (popMyJIE:
M, XxY)>=nxl/p, rne

| — 3TO H3BECTHOE (CTAHAAPTHOE) PACCTOAHNE MEXKIY WITPUXAMH pELICT-

KH B HM.
MacurabupopaHue BBITIONHAOT M PUKCUPOBAHHOrO Hadopa yBeEIH-

yeHHH Mukpockona I’ v ¢pukcupoBaHHOro pazmepa unugpoBoro KicobpaxeHus
X x Y. B nanbuefilieM mpu aHajiu3e HAHOYACTHIL PErMCTpauuio H3o0paxxe-

HUH BBIHIOJIHAKT TOJBKO MpH TeX 3HadyeHws X [ 1 X x Y, npu KoTopbIX npo-
BeJlcHa kKanHOpoBKa Maciutadba M.
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Jna npoBeneHNs KaJiUOpOBKH YBEJIIMUEHHS MHUKPOCKONA M MacluTabu-
poBaHusA UUGPPOBLIX U300parkeHU MOTYT OBITh UCIIOJIL30BaHb! CIIELIHAIbHBIE
MporpaMMubie OfMUMH, NMPEAYCMOTPEHHBIE B MPOTPaMMHOM OOECIieHEeHHH K
IIEKTPOHHOMY MHUKPOCKONY. DTH oNnuUMH 00Jer4yaroT NMpoBeAeHHEe KaJIHOpOB-
KK 4 0BecrneurMBalOT aBTOMAaTHYECKOE BBCICHHE MaciuTadba WIM MacluTabHbIX
METOK B LIU(PpOBbIE U3OOPAKEHHA.

J1o npunatus 'OCTa, peraMeHTUPYIOLIETO CTAHAAPTHbIE 00pa3ibl AN
KaJIUOPOBKY JIMHERHBIX PAa3MEpPOB IIPH U3MEPEHHUAX C MOMOLIbIO 3IEKTPOH-
HbIX MHUKPOCKOTOB, PEKOMEH/IYETCA MPUMEHATb CICAYHOIHA oOpa3el GHpMBI
«Ted Pella. Inc.», CIlIA, coorBercTByrowMit cravaapry [SO9001/9002:
magnification calibration diffraction grating replica (katanoxHbIii HoMep
606).

Jns 6ojiee TOWHOrO ONpeCCHNUA pa3MEPOB HAHOYACTHULL PEKOMEHIYETCH:

® aHAMU3 MCCeAyeMbix O0Opa3UOB BBINOJHATL NPH TOM KE€ 3HAYCHUH
ToKa 0O0BEKTUBHOM JIMH3bI, TIPH KOTOPOM BBITIOJIHANACh KAJIMOpOBKA YBEM-
yeHus U MaciuTada ¢ MpUMEeHEeHHeM CTaHaapTHOro obpasua,

e o0eclieYnTh OAMHAKOBOE MMONOXKCHUE 00pa3uoB (CTAHAAPTHOTO H aHa-
NIU3UPYEMBIX) B AeprKaTesie 00pa3loB, a TAKXXE OJAHHAKOBOE MOJIOKEHHE Aep-
Kartesis B npudope;

e 00ECNEUYNTL OAMHAKOBYID) OPHEHTAUUIO 00pa3uoB (CTAHAAPTHOIO W
AHUTH3UPYEMbIX) B JiepXkaresie, T. €. Bceraa jndo 11o10xKKou Beepx, nHOO
MONOKKOH BHU3.

® HE UCIONB30BATh HCKPHBAEHHLIEC CETOUYKH H OJICH/IbI.

[Ipn BLIOOpPE U KOHTPOJIC NapaMETPOB JUIA NMPOBEACHHUA H3MEPCHUN Iu-
Pppakuid MEKTPOHOB MMPUMEHAETCA CTAHRAPTHLIH MMOJUKPHCTANNHYECKHIT
oOpaseu, 4 KOTOpOro H3BECTHbl MEXKILTOCKOCTHLIE PACCTOAHUS KPHCTaA-
aHdeckod pewerkd. C HCOOAB30BAHHEM JTOro oOpasua KOHTPOIHPYETCH
CTAOMJBLHOCTL NMNApaMeTPOB, BJIMAKOUIMX Ha TOYHOCTb U BOCIIPOHU3IBOAMMOCTD
AUPPaKUHOHHOTO aHANIN3a, TAKUX KaK TOKH JIMH3, 3HAYE€HHE HAIpPSXKCHUA H
paccTossHue ot o0Opa3ua B aepxareie n1o Mmatpuubl [13C. Ha ocHoBe augpax-
LWHOHHOW KapTHHbI, H3IMEPEHHOH OT CTAaHAApTHOTO OOpa3ua, OnpenessitoT H
KOPPEKTUPYIOT CrieLHaNbHbI KOYOPHUUHEHT, C [TOMOILBLID KOTOPOrO BO3MO-
KEH NEepecyeT AHaMETPOB OKPYXHOCTEH Ha IHPPAKLUHOHHOI KapTHHE B
MEXIIOCKOCTHbIE PACCTOAHHA KPUCTAJUIMMECKOH PELIETKU U1t aHAJIU3HpYe-
MbIX 00pa3LOB.

JTo npunsatua 1 OCTa, pernnaMeHTHpYIOULEro CTaHAapTHbIe 00pa3ubl 1A

KOHTPOJIA NapaMeTPOB MHKPOCKOMNA MpH AHPPaKLMU JIEKTPOHOB, PEKOMEH-
yeTcs NpUMeRATh caenyrowmit odbpaseu ¢upmel «Ted Pella. Inc.», CLUA,
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coorBercTBYOIKA cTanmapTy 1SO9001/9002: diffraction standard evapo-
rated aluminum (kaTanoxuHwiit HoMmep 619).

[IpoBepka N kanuOpoBka IHEPreTHYECKOro GuibTpa, UCNOJbL3YEMOro B
pexnmve CXIID3, momkHa BbHIMONHATLCA CEPTHHHUHMPOBAHHBIM CIIELIHANHU-
CTOM 110 00CNYKUBAHMIO JIEKTPOHHBIX MHKPOCKOIOB JAHHOM MapkH.

6.1.4. BHeruanoBeie MPOBEPKH KavyecTBa HACTPONKH 3JIEKTPOHHOIO
MHKPOCKOIIa.

BHeraHoBas NMpoBepka KayecTBa HACTPOUKH dNEKTPOHHOTO MUKPOCKO-
na MPOBOAHUTCA, €C/IH B MPOLECCE KIMEPEHUN BHIABNAIOTCA apTe(daKThl, KOTO-
pbl€, 10 MHEHHIO oNepaTtopa, MOIyT ObITh CBA3aHbl C paibIOCTUPOBKONH MHK-
pockona. EciiM ouepeaHas WM BHeEO4dEpedHas [POBEpPKa BbisBHIA CYILECT-
BEHHYK) pa3bIOCTHPOBKY MHKPOCKOIA 10 OAHOMY M/IH HECKOJIbKHM M3 nepe-
YUCJICHHLIX BhLILUE TIAapaMeTpoB, TO OMNpeles/IeHHe HaHoyacTHU B 00pa3uax
MPOBOAUTLCSA HE MOXET A0 YCTPAHEHUA HEHCITPABHOCTH.

6.1.5. OcHoBHBIE TpeGOBAHUA K INEKTPOHHOMY MHKpPOCKOMY, NpUMe-
HAEMOMY AJI1 BU3YAlH3aUHH H RASHTHPHUKAUMH HAHOYACTHLL

INEeKTPOHHBLIH MUKPOCKON MOXKET NPUMEHATLCA IS ONpeaesIeHUA Ha-
HoyacTl B oOpasuax ¥ npobax, ecid MpH NPOBEPKE NPABHABHOCTH Ha-
CTPOHKH MUKPOCKONA MOJY4€EHbI CNNEAYIOLHE pe3ynbTaThl:

® TECT Ha pa3pellaroiyio CNOCOOHOCTL MOATBEPKAAET, UTO Pa3pelLUCHHE
MHKpOCKkomna He xyxe (,5 HwM;

® ynajoch J00HTLCA 3¢ PeKTUBHON KOPPEKLUMH aCTUTMATU3MA;

e Macwtab M300paxenuii oTkanHOpPOBaH ¢ TOMHOCTRIO 10 5 %;

® U3MepeHa 1NHHa Kamepsl (paccrosHue Mmexay oOpaszuom u [13C-
MaTpHUed) U OlpeldeNicHbl YCKOPAIOUWIEE HANMPSXKEHHE K MapaMeTpbl JIHH3
00bEKTHUBA, TIPH KOTOPLIX OyAYyT NPOBOAHTLCA M3MEPEHHA AHPPaKLIMH 3JIEK-
TPOHOB B HCCJ/IEAYEMALIX OOpa3Lax.

6.2. TpeOoBAHUR K 8CROMO2AMETBHOMY 000pYO008aAHUIO, NOMEU{CHUAM,
MEXHUNECKOMY OCHAU{CHUID

6.2.1. [lomeluenus, B KOTOpbIX pacnionaraercsa obopyaoBaHue Wis 3J1€K-
TPOHHO-MHKPOCKOITHYECKUX HMCC/IEA0BAHHM, N0/KHbI OTBEYaTh CJIEQYIOLUHM
TpeOOBAHUAM.

Mukpockon ZokeH ObIiTh YCTAHOBJIEH B NMOMENICHUM TaKOH T[UIOLUAAH,
yTOOBI paccTosHHE OT GOKOBBIX M 3aAHEH HacTel MUKpPOCKOMNA A0 CTEeH OblIO
He MeHee | M C BBICOTO# noronka 2,5 M. TeMnepartypa Bo3ayxa B NOMEILICHHH
18—25 °C, a MakcHManbHbIN Apeid Temneparypbl He npesbiaer 3 °Cly,
€CJIH HHOE HE YKa3aHO B TEXHHYECKOM MACTNOPTE K KOHKPETHOMY 3JIEKTPOH-
HOMY MHKPOCKOITY. BnaXHOCTb B MNOMelleHHH — (65 = 15) %, HanpskeH-
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HOCTb MAarHUTHoro nojs — He obonee 0,2 mMxTn, BuOpauua nona — He 6onee
0,2 mMm/cek ana 5—50 I'y, ecnu uHOE HE yKa3aHO B TEXHUYECKOM NAcriopTe K
KOHKPETHOMY JIEKTPOHHOMY MHKPOCKOITY.

6.2.2. 2neKTpornpoBOAKAa [AO0KHA COOTBETCTBOBATH MOLUHOCTH 3JICK-
TPOHHOI0 MHUKpOCcKona. CONMpOTUBJICHHE 3a3€MJIAIOLLIEr0 KOHTYpa — He Doiee
4 OM.

6.2.3. lloMeweHHe AOMKHO ObITh 000pYHOBAHO BOAOMPOBOAOM C MMoJa-
yelt Boast 0,3 M*/u (15 £ 5) °C ¢ nperaxHoit cuctemoii. Bribpoc Bo3ayxa u3

BAaKYYMHOI0 Hacoca AOJKeH ObITh BhiBeleH HapyXy H o0opynoBaH BO3Ylll-
HbLIM QUILTPOM IS YIABJIHBAHHUA NIPOCKOUYMBIINX HAHOYACTHL.

6.2.4. JIookHbl ObITh cobmoneHsl ZONOMHUTENBHBIE TPpeOOBAHUA K IO-
MELLICHHIO, TaKHE KakK, Hanpumep, TpeOOBaHHA K KOHAHLHKOHUPOBAHHIO BO3-
ayxa, nojgaye a3otra M T. I., €Cli 3TH TpeOOBaHUA yKa3zaHbl B TEXHHUECKOM
acnopTe K KOHKPETHOMY 3IEKTPOHHOMY MHUKPOCKOITY.

6.2.5. Ilpu noaroroske 00pa3uoB K INEKTPOHHO-MUKPOCKONMUYECKOMY
HCCJICAOBAHHIO, MPUMEHAETCS BCcrioMoratenbHoe oOOpynoBaHUEe, XapaKTepH-
3yeMO€ CJeAYIOIUMU NapaMeTpaMu:

¢ YIbTPaMHKPOTOM, O0€ECMeYHBalOIUMH MONyYeHHE YJILTPATOHKHX Cpe-
30B OHOAOTHYECKHX H ¢H3HYeckux obpa3uoB TonwuHOi 30—100 HM, cko-
pocTts pe3anud 0,4—I1 mm/c, repmonoaaya 40—60 HMm;

o NpudOp ANd M3rOTOBJIEHHA CTEK/ISAHHBIX HOXEH WA YIbTPAMHKPOTO-
MOB;

® CTCK/IAHHBIE WIH aJIMa3HbIe HOXM;

e pH-meTp, + 0,1 pH;

e Bechl, + 0,1 Mr;

e uieHTpHyra — 6 000 06./mMuH, ueHTpudpyrupyemoie 06bvéMbI 0T 1 O0
100 cMm’;

e tepmocTartel: oT 37 no 110 °C, = 0,1 °C;

® JUCTWLIATOP;

® annapar A8 nepeMeliMBaHUA pacTBopoB (MarHHTHas MeLIaIka, Me-
XaHUYECKasd MelIaJika);

® JJICKTpOMELNANKa (A1 [TPUrOTOBJICHUA 3NOKCHAHBIX CMOJ);

e naMHHapHbii OOKc Ouoslornuecko OeszomnacHocTH Kinacc Il i BbI-
TAXHON mikag, 00opynoBaHAbI# GUNLTPOM A1 YIIaBIMBAHHA HAHOYACTHL;

® XONOAWIBHHK — AJif nposeacHUd o0pabOTKH 00pa3LoB H XpaHEHHA
peakTHBOB MpU 4 °C, X0JI0AHUNbHUK 1JIA XpaHEHHUs peakTHBOB NpH —18 °C.
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6.3. IlopROOK eviaeneHUR HanoOuacMuy 6 00paIyax Memooom
RPOCEEMUBAIOU{eU INEKMPORHOU MUKPOCKONRUU

ITpocMoTp ceTovek (6neHna) ¢ HCClEXYEMBIM MAaTEpHAIOM TNPOBOIAT B
MPOCBEYHBAIILIEM 3NEKTPOHHOM MHKPOCKONe npH yBeandyeHHsax 20 000—
100 000 xpat n yckopsioueM HanpskeHUd He MeHee 80 xB. Ilpn HuU3KuX
YBEJIHYEHHSAX NMPOBOIAT NPEeABAPHTENBHYIO OLIEHKY KayecTBa 00Opa3la. Buay-
anbHO (110 U306paxeHmo Ha MOHUTOpe padoueil cTaHLMM) HCCeaAyIoT 0bpa-
3€1] MMPH HH3IKKUX H BBICOKHX pPa3peUICHHUAX Ha INPEAMET HaIMYUA CTPYKTYP,
06n1aal0HX MOP(POTOrHYeCKUMH NPH3HAKAMH TEXHOT€HHBIX HAHOYACTHLL
Hcnonesya I13C-MaTpuily 3JIEKTPOHHOIO MHKpPOCKOMA, NONYYAIOT H COXpa-
HAIOT C ONTHMANbHBIM paspemeHueM HHPPOBLIE H300paXeHHsA >—~O nonen,
CONEpXALUUX NpENArnonaracMple HaHOYAaCTHULl. Takof LeeHanpaBieHHbIN
MOMCK HAHOYACTHL [O3BOJISET YMEHBIUNTh BEPOATHOCTDb NMOJYYEHHS JIOXKHO-
OTPHUATENBHOIO PE3yNbTaTa.

3aTeM InA MOJYYEHHS CTATHCTHYECKH 3HAYMMO BBIOOPKH NAHHBIX, Xa-
PaKTEPH3IYIOIIHX YaCTOTYy BCTPEYAEMOCTH HAHOYACTHU B Mpode HIM HX
[IOTHOCTL pacnpeaeneHus B obpasie, noayvaroT H COXPAHAIOT C ONTHMAJIb-
HbIM pa3pelleRHeM H3obpaxeHus 30 caydaiHbiM 00pa3oM BBIOPAHHBIX [10-
aedt obpasua. s 3Toro pekoMeHIyerca HaMETHTb NPOM3BOJILHYIO JIHHMIO,
NPpOXOAALLYIO Yepe3 Bech 0Opazell M BAOAL 3TON JIMHKN H3MepUTh 30 paBHO-
MEPHO OTCTOALIMX APYr OT Apyra H3io0pakeHHH B pexHME MPOCBEeYHBarOLLEH
3eKTpOHHON MHKpOCKomHH. Ecnu B 0bpasue oOHapyXeHbl eqHHHYHbIe 00-
NaCTH HEOOHOPOAHOI0 CKOIUICHHA HAHOYACTHU, TO JIHHHA, BIOSb KOTOPOH
H3IMEPAIOTCS H300paxeHus, MO BO3MOXHOCTH AOJDKHA NPORTH MHMO 3THX
obnacret. [Ing obecrieueHns paBHOMEPHOCTH MU3MEPEHHUI BAOIbL BbIOpaHHOM
JIHHUN MeXAY NOCJeAOBaTe/IbHBIMH H3MEPEHUIMH PEKOMEHAYETCH MpoMmyc-
KaTb OJMHAKOBOE YHUCNO noJielt 3penH. 1A noacyera NponyckaeMhix nosei
PEKOMEHAYETCA HCMONB30BaTh ACPEKTH NOMLTOKKM HIM HEOAHOPOIHOCTH
o6pa3ua, KOHTPOJAHPYA NO HUM nepemelcHue obpaiua. Takke AnA noacyera
MPOIMMYCKAEMBIX MOJICH 3peHUA MOXHO HCIMOJNIL30BATh [IOACYET YHUCA NOBOPO-
TOB pYUYKH, OTBevamomeit 3a nepemeuieHue obpaszua. KonuyecTBo npormyc-
KaeMbIX NMONEH 3pEHHA MEHACTCA NMPAMO NPONOPLUHOHATBHO HCNOABIYEMOMY
YBEJIHYCHHIO: NpH yBeaudeHud 10 000 npomyckaerca 2—6 nojied 3peHus;
npu ysenndeHHH 30 000 pacctosHMe MEXIY pPEerHcCTpUpYEeMbIMUA H3o0paxe-
HHAMH coctaBaeT 10—30 noneit 3penun; npu ypennueHud 100 000 npomyc-
kaetcs 20—60 nosen 3peHus.

Ecau B o6nactd oGpa3sua, oT koTopo#t mpeanosaraeTca perucTpHpoOBaTh
H300paxeHue, HAaHOYAaCTHUBI OTCYTCTBYIOT, TO 3aMUChLIBaTh H300pakeHHe B
¢dakn He cneayeT, OAHAKO KOJHYECTBO TAKUX 0ONacTed JOMKHO ObITh MOCYH-
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TAHO W YYTEHO MPH aHaIH3Ee MIOTHOCTH W OAHOPOAHOCTH paClpelElieHHs
HaHO4YacTHUU nO O0pa3ly, BbINOTHAEMOM Ha OCHOBE CEPHH PAaBHOMEPHBIX
M3MEPEHHUH BIOJIb JTINHUH.

HamepeHHe H300paxeHnil B pexuMe TpocCBeYHBaAlOlIER INEKTPOHHOM
MHKPOCKOIMHHU JAOTONHAETCA (B 3aBHCUMOCTH OT THMA AHANTH3IUPYEMbIX HAHO-
YyacTHL) M3MEPEHWAMHM B pexkuMe Audpaxund anekTpoHoB wiu CXII3D.
[{ens uaMepennit B pexumax audpakunu ekTpoHoB U CXIID3 — noayue-
HHE AAHHBIX IR HACHTHPHUKAUUH ITEKTPOHHO-KOHTPACTHOIO MatepHana
00OCHOBAHHOTO OTHECEHUA €0 K ONpPEeAe/IIeMbIM HAHOYACTHLIAM.,

0.4. Boioop onmumansnozo Memooa npobonoozomosKu, IEKmMpoHHo-
MUKPOCKONUYECKOU UIYVAIUIAQUKU U OONOSTHUMEAbHBIX ORKUI

6.4.1. Bo3ayuinbie cucTeMbl OKpy:Kalollei cpeabt

B annapare KportoBa winM B ero aHanorax nomeiyarotr yawiky Iletpu
auametpom 8,5 cm ¢ 20,0 ¢cM° AMCTHIUIHPOBAHHOM BOBI. 3aTeEM BKIIOHMAIOT
annapar Ha 10 MUM I8 OPOKAYKK BO3AYyXa C OlpEle/IeHHOH CKOPOCTLIO M3
OKpYKalLICH Cpeabl, KOTOpas yCcTaHaB/iwBaeTca no wkane. Ha Bxoae anna-
para yCTaHaBnuBaloT QUILTP AR OTCeYEeHUs KPYnHbIX yactul. [Tpubop rpa-
AYHPYETCA, PETYIAPHO NPOBEPACTCA METPOJIIOrHUECKON CNyxO60M.

Ha nats 21eKTPOHHO-MUKPOCKOMUYECKHX MEAHbIX CETOYEK, MOKPLITHIX
GOpMBAPOBOH HAH KOJNOAHEBOW TUIEHKOM, HAHOCAT 110 OLHOM KanJe CyCrneH-
3MM YacTHI M3 Bodayxa (50- — 100 mmY), uepes | MUH yaanfioT BCIO KHAKOCTD
C MOBEPXHOCTH CETOYKH H NpU HeoOXOoAUMOCTH okpawnsaioT 1,0 %-m pac-
TBOPOM ypanuiauetrata. [lapannenbHo Ha MEKTPOHHO-MHUKPOCKOMHUECKHUX
CeTOUYKax NpenapHpyrOT KOHTPOAbHbIE 00pa3Ubl ¢ HCKOMBIMH HaHOYACTHLA-
MH. 18 3TOr0 Ha 3NeKTPOHHO-MHUKPOCKOMUYECKHUX CETOYMKAX HaHOCAT BO-
HYK CYCMEH3IUK OJHOr0 BMAAa HAHOYACTHLU, WM BOAHYH CYCIIEH3HIO He-
CKO/ILKUX BHAOB HAHOYACTUL, BblMyCKAEMBbIX [IPECANPUATHAMH, PACcNOMOKEH-
HBIMH B 30HE oTOOpa nNpod Bo3ayXa.

CxeMa NIpPOBEAECHUA IKCNEPHMEHTOB N0 JJEKTPOHHO-MHUKPOCKOIIHYEC-
KO BU3yain3alMK U HACHTH(PUKALWK HAHOUACTHAU B Pa3fiMiHbIX BO3AYLIHbIX
CHCTEMaX OKpY)Xatouleit cpeab! npeactaBneHa B Taba. 1.
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Tabnuua 1

Cxema npoBeaeHHR IKCNEPHMEHTOB 10 JJIeKTPOHHO-MHKPOCKONHYECKOH
BH3YAJIHU3IAUHHA H HICHTHOPHKAUNWH HAHOYACTHL B Pa3IHYHLIX BOIAYUIHLIX
CUCTEMAX OKpYXal0WeH cpeabl

BosaywiHas cpena npeanpHaTH, LIEXOB,
KOMMVHaAIIBHO-OBITOBLIX NNOMELle HH

Pusnueckad gopma o0bexTa
HCCNIC1I0BAHUS

Konunuecrpo MarepHana i
BLITTOJIHEHHUS HUCCaeA0BaHUNA

['azoobpazHas

110,0 »m*

[TpubopHoe obecrieyeHne

Marepnarnsl

XHUMHYECKHEC PEAKTHBEI

Anmapar Kporosa aist ot6opa npod Bo3ayxa,
MPOCBEYHBAIOMIHA NICKTPOHHLIH MHKPOCKOII, COOT-
BeTCTBYIOWMA 11. 6.1.1

[THHUET A9 3 IEKTPOHHO-MUKPOCKOMMHYECKUX padorT,
INEKTPOHHO-MHKPOCKOIMHUYECKHE CETOUYKH, .1aC-
HHKa TedoHa pasmepoM 10 x 20 cm, yainky Ilerpw,
aBTOMATHYECKas MHUKponunerka Ha 100 Mm°, Hako-
HEUHNKH K MUKPOTIHIIETKE, K0N0b1 BMECTHMOCTBIO

100 em’, NpOOHPKH BMECTUMOCTLIO 20 CM ITUIETKH

(Dopmaap, KOMOAMHA, aMuianeTar, ANXaA0opITaH,
DaHHNALIETAT, JUCTHIUIHpOBAHHA BOJA

Jran | (MOAroToBKa PEakKTHBOB U MATEPHAIOB K
IKCICPHMEHTY )

npurorosicHue 0,15 %-ro pacrsopa dopmsapa Ha

nx;jioptaHe WK 0,5 %-ro pacTBopa KoANOAUA HA
aMHJlalerare,

[NOKPBITHE XJICKTPOHHO-MHKPOCKONMHUYECKHX CETO-
4ek popmMBapoBOH (K0NI0AKEBOH) NMNEHKOH;

rnpurotossaeHue 1,0 %-ro pacrsopa ypannnauerara. |

Jrarn 2 (npenapyMpoBanue 06pa3uoB HaHOMAaTepHUa-

[IpenapuposaHue 0Opa3uoB AN |10B A1 31€KTPOHHON MUKPOCKOIIHH):

HCCJICIOBAHHSA B NICKTPOHHOM
MHKDOCKOTIC

Hccnenosauue obpasnos (npob
BO34YyXa) B MPOCBEYHBAIOLLEM
ANEKTPOHHOM MHKPOCKOIIE

yauiky IleTpu ¢ AIHCTHILIMPOBAHHOMK BO0OH 10-
MelaloT B annapar KpoToBa U BbLIEPAKHBAIOT B
notroke Bo3ayxa 10 Muu;

Ha JNEKTPOHHO-MHKPOCKOTIHYECKHUE CETOYKH Ha-
HOCST MO ONHO#R Kayuie CycreHIu| YacTHll 3 BO3-
1yxa (S0—100 MM°), uepe3 | MUH YRQIRIOT BCIO

l)l{HJlK{)CT]: C MOBCPXHOCTH CCTOYKH K OKPAUIHBAIOT

(ecnn Heobxo0aum0) 1,0 % BOAHBIM pacTBOPOM
ypaHH/aLeTara;

YACTBOPOM YpaHHalleTard B TeueHHe | —2 MHUH

Cornacho 1. 6.3

e —

CCTOYKH C HAHOMATEpHAIIOM KOHTpacTUpy1oT 1,0 %M |
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[lpoaomxerue Tadn. |

OCHOBHBIE 3Tallbl:
— BH3yanu3anusa HaHOYacTHIL B 11pobax Bo3ayxa;
— MOpoOMETPHIECCKHI aHATTU3 HAHOYACTHIL;

~ OnpeaeNeHre cTeneHn nonumopdusma,

- onpeneneHue koxpduuuenTa GopMbl HAHOUAC-
THL,

— OMpeACieHHE CTENCHN arpErHpOBAHHOCTH HAHO-
4YACTHLL B BO3JYXC;

ONPEACICHHE CTENCHH 3arPYKECHHOCTH BO3/1YX4
HAHOYAaCTHIAMH (KOJIHYCCTBO 4aCTUL Ha €AHHHLY
0o0KLeMa Bo3ayxa)

CTpyKTYpHbIC U MOPPOMETPHYECKHEC XapaKTepu-
CTUKH HAHOMATCPHUANA:

' — Hanuude yactun pasmepamu 1,0—100,0 um B
npobax Bo3ayxa;

— YPOBCHL MICKTPOHHO-ONITHYECKOH I.TOTHOCTH
HACTHLL;

- opma yacTHi;

- KO3 GHUMCHT POopMbI HAHOYACTHIL;

— cTenedb nonumMopduiMa HaHOUYACTHIL B BO3LYXE:
— CTENEHb aArpernpoOBAHHOCTH YACTHL B Tpobax
BO3IyXa

AHaNHU3 MMEKTPOHHO-MHKPOCKO-
NHYECKUX U300paxeHn
CTPYKTYPhl TBEPAO# (ppaxkumnu
npo6 Bo3ayxa

(JCHOBHBIC MAPAMETPLI ¥ Xapak-
TCPUCTUKH TRCPUAOH Qpakuin
BO3/1yxa ANS BbLIAYM
TAKTHOYEHHS

PezynbTaTbl M 3aKIHOYEHHE INEKTPOHHO-MUKPOCKONMYECKOH BHU3YaJIH-
3aUMM U MACHTHPHUKALMHK HaHOYACTUIL B npodax Bo3ayxa coaepxat HHPop-
MALUK 0 (OPME, TOHKOH CTPYKTYpe (HAJIMYHE KaHaia, MONAOCTH, MYCTOT,
CTPYKTypa penbeda MOBEPXHOCTH 4YacTHU M [Ip.) H pa3Mepax HaHOYACTHL,
JlaHHblE O CTEMEHW arperHpoOBAHHOCTH HAHOYACTHL, JJIEKTPOHHbIE H300pa-
KEHUA YaCTHL, FHCTOIPAMMbl, OTPa)XKaloIUE CTPYKTYPHbIE H MOpPOMETPH-
Yyeckue 0COOEHHOCTH HAaHOYaCTHLL B HCCIERYEMBIX TpoDax BO3ayXa.

0.4.2. Cpeacraa ObITOBOH XHMHH, KOCMETHYECKHE CPEACTBA H NHLUEBbLIE
NPOAYKTHI B NOPOLIKOOOpa3HoO# K kuaAKoi popmax

O0pa3ubl CpeacTB ObITOBOH XHMHUH, KOCMETHYECKHUX CPEACTB, JIEKApCTB
U NUIEBBLIX [IPOAYKTOB CYCMEHIUPYIOT HIH PACTBOPAIOT B AUCTHIIIUPOBAH-
HOH BOAE.

Ha naTb 3J1eKTPOHHO-MHUKPOCKOITHYECKUX MEIHBIX CETOYEK, MOKPITHIX
GOopMBapPOBOA WM KONIOAHEBOH MIEHKOHW, HAHOCAT 10 OAHOH Karfule CyClleH-
3UM WM PAcTBOPA Hcchenyemoro obpasua (50—100 mm’), yepes | MuH yaa-
NAKOT BCHO KHUAKOCTh € MOBEPXHOCTH CETOUKH H NPU HEOOXOAUMOCTH OKpa-
wiuBaioT 1,0 %-M BOJAHBIM paCTBOPOM ypaHHJIaueTaTa B TeUeHUe |-—2 MHH.
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Cxema NpPOBEIEHUN IKCIEPHMEHTOB MO NIEKTPOHHO-MHKPOCKONMHYEC-
KO#t BH3yaJiM3alMK H HIEHTHHUKALMH HAHOYACTHL NpeacTaBsIeHa B Tab. 2.

Tabnuya 2

Cxema npoBeaeHHsA IKCIEPHMEHTOB M0 3IEKTPOHHO-MHKPOCKONHYEC KO
BHIYAIH3AUHM H HICHTHPHKALHH HAHOYACTHI B CPeACTBAX OLITOBOH XUMHH,
KOCMETHYECKHX CPeAcTBaX, JEKAPCTBAX H NHIIEBbIE NPOAYKTAX
B nopoiwxkoobpazHoi K xnakolt popmax

Bua npoaykra, IIpoMblieHHBIE TOBAPBI, N1EXAPCTRA,

HaHOMAaTepUaa NMHILEBLIE NTPOAYKTHI
v 2
dusznyeckas dopma

NpoAYyKTa, HAHOMAaTepHana

KonuvyecTso MaTepHaia ,
JUIS BBITIOTHEHUS 50-—100 mr {0,5—1,0 cm™)
HCClIeN0BaHHNA

[Topomiok, CycneH3us, pacTBop

1

[IpoceeanBaiouIMii 31€KTPOHHBIN MHUKPOCKOI, COOTBET-
cTByromuid n. 6.1.1

[TuHueT MU 31EKTPOHHO-MUKPOCKOIHYECKHX pador,
31EKTPOHHO-MHUKPOCKOITHYECKHUE CETOYKH, TU1aCTHHKA
Ted.10Ha pasMepoM 10 x 20 cM, MUKPOITHIICTKA, BMECTH-
MOCTLIO 50 MM~, HAKOHEYHHKH K MUKPOTIUIIETKE, KOOBI
smecTUMOCTHIO 100 cM’, TpoGHPKH BMECTUMOCTEIO

20 cM’, nuneTku

dopmeap, KONN0JIKA, aMHNalIETaT, AXXJIOPITAH,
XHMHYCCKHC PCAKTHBLI ypaHunaierar, AHCTH/UTHPOBaHHAA BOJA

Jrtan | (NOAroTOBKA peakTHBOB ¥ MATEPHAJIOB K JKCHIE-
PHAMEHTY):

npurorosieuune 0,15 %-ro pacreopa dopmaapa Ha
TuxaopaTaHe WK 0,5 %-ro pacrsopa KO/JIOAUS Ha AMHII-
auerare;

MOKPBLITHE INEKTPOHHO-MHKPOCKOITUHYECKMX CETOUEK
[IpenapupoBanue 006pa3- |popmpapoBOH (KOMTOAHEBOH) NNCHKOH;

OB A)tg uccaenosanus B | npurorosneHue 1,0 %-ro pacrsopa ypaHnuiauerara.
INEKTPOHHOM MUKpockorne|3Tan 2 (npernapupoBaHHe 00pa3yoB HAHOMATEPHAIIOB JUIS
INCKTPOHHON MHKPOCKOTIHH):

CYCIEH3HIO HIIM pacTBOp HAaHOMAaTEpHajla HAHOCAT Ha
3NEKTPOHHO~MHUKPOCKOIMHYECKUE CETOYKH, ITOKPBIThIE
¢bopMBapoBo#i (KOA0AKHEBOR) TUICHKOMM;

IMPH HEOOXOMHMOCTH CETOYKH ¢ HAHOMATEPHAIOM KOH-
Tpactupytor 1,0 %-M pacTsopom ypaHunauerara

\[Tpubopnoe obecneueHuUe

Marepuaiibl

1

HUccnegopauue oOpa3LoB
HAHOMATEpHAaJIOB B IIpO-
CBCYHBAIOMIEM 3JICKTPOH-
HOM MHKPOCKOTE

Cornacxo 1. 6.3
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Ilponomxenue tadmn. 2

1

(OCHOBHbBIE 3TAIbI:
BU3Yya/IH3allMs HAHOHACTHULL B CTPYKTYpE HaHOMaTepHUana
WY NPOJYKTA;
— MOP(OMETPHUUECKHI aHANTH3 HAHOYACTHLL;
— onpeaesieHHE CTEMEHH NOAMMop@H3Ma HAHOYacCTHII B

AHAJIH3 IEKTPOHHO-
MUKPOCKOTTHYECKUX N30~

OpaxeHHI CTPYKTYPBI

HaHoMmarepHana
(Hpﬂ,ﬂ}’KTES MaTepHae;
— OMpeeICHUE CTEIMCHH arperupoBaHHOCTH HAHO4ACTHLL
B
1 MaTepHac o ]
CTpykTYpHBIE U MOPHOMETPHYECKHE XapAKTEPUCTHUKH
HaHOMAaTepHaJIa;

(OCHOBHBIC HapaMeTpbl 1 |- Haauune yacTul pasmepamu 1,0—100,0 HM B 006pasue,
XApaKTEPUCTHKH HAHOMA- |~ YPOBEHBb NICKTPOHHO-ONTHYCCKON MJIOTHOCTH YacTHL,
TepHania (MpoAykTa) Ans |- hopma 4acTHL;
BbIIAUYH 3aKNTIOYCHHUA — kK03 PULMEHT GOPMbI HAHOYACTHIL;

— CTEMNEHb NONIMMOP(PH3IMA HAHOYACTHL, B MATEPHAJIC;

=~ CTCIICHDL AIPCTrHPOBAHHOCTH YA4CTHIL B HAHOMATCPHAJIC

PesynbraTbhl U 3aKMOYEHUE INEKTPOHHO~-MUKPOCKOMHUYECKOH BU3yasTH-
3AUMHA U MACHTUPHKALHY HAHOYACTHIL B NPOAYKUWH COACPKAT HHPOPMALIHIO
0 ¢opMme 1 pazMepax HAHOYACTHIL B UCCIIEAYEMOM MaTepuane, JaHHbIe O CTe-
NeHH arpernpoOBAHHOCTH HAHOYACTULL, CBEACHHUS 0 XapakTepe pacnpeaeneHus
HaHO4YacTHU B 00pa3uax, 371€KTPOHHO-MHUKPOCKONMMHYECKHE N300paKeHHUs Yac-

THL H CTPYKTYPbI NPOAYKTA.

6.4.3. Cpeacrsa 6bITOBOH XHMHH, KOCMETHYECKHE CPeACTBA
H NHILEBLIE IPOAYKTHLI B TBEPAOH popme

Llenpto aBASETCA onpeAesieHHe HaNW4YMsA HAHOYAaCTHL B MPOAYKUHH U

MopdomeTpHUecKas HACHTH(DUKALMA YaCTHULL.
Obpasusl npoaykuuu od6beMoM |—2 MM~ 00€3BOXHBAIOT B TPEX CMeE-

Hax abcomoTHoro atunosoro cidpta wan 100,0 % aueroHa.
CxeMa MpOBENEHHA 3KCNEPUMEHTOB M0 3JIEKTPOHHO-MHKPOCKONUUYEC-

KOoil BH3yanuszanuH M UACHTHPUKALHH HAHOYACTHU B cpeAcTBax ObITOBOMH
XUMMH, KOCMETHYECKHX CpenCcTBaX, JIEKApCTBax W IHIUEBLIX MNPOOYKTaxX B
TBepaoii ¢popMe npeacrtaeneHa B Tabn. 3.
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Tabnuua 3

CxeMa npoBeeHHS JKCNEPUMEHTOB N10 31eKTPOHHO-MHKPOCKONHYECKOH
BH3YAJIH3ALHH H HIEHTHOHKALHH HAHKOYACTHL B cpeacTBAX ObITOBOH XHMHH,
KOCMETHYECKHX CPEACTBAX, NeKapCTBAX H NMHIUEBLIX NPOAYKTaX B TBepaoii popme

Bia NDOAVKTS. HAHOMBATEDHANA I IpoMBbliLIEHHBIE TOBAPEI, JIEKAPCTBA,
POAYETS, P NHLIEBLIC MPOAYKTHI

du3nyeckas GopMa NpoayKra,
HaHOMaTepHana

HEHUS HUCCIIeOBAHUU

[ IpocBeunBaiomuii 31€KTPOHHBLIA MHKPOCKOI,
COOTBeETCTBYIONMA 1. 6.1.1, 10NOJIHATENBHOE
obopynoBanue nomn. 6.2.5

IIuHueT ang 3MEKTPOHHO-MUKPOCKOITHYECKUX
paboT, INEKTPOHHO-MHKPOCKONHYECKHE Ce-
[TOMKH, MAACTHHKA Ted10HA paiMepoM
Martepuainl 10 x 20 cM, aBTOMaTHYECKAs MUKPONHIIETKA Ha
100 MMJ, HAKOHCYHHKH K MUKDOIIHIIETKE,
k01061 BMecTHMOCTBIO 100 cM”, Npobupku
BMECTHMOCTBIO 20 cM’, nunerku

ABCOmMOTHLIA 3THNOBLIA cnUpT HAH 100,0 %
alleTOH, 3MOKCHIHBIE CMOJIBI (ApaJLAUT UITH

XHMHUYCCKHE PCAKTHBLI 3MOR), GopMBap, KONNOAWH, aMHIIaLIETAaT,
TUXJI0PITAH, YPAHUIALIETAT, LIHTPAT CBHHLA,
NTHCTHJIMPOBaHHAS BO/14

Jran 1 (noarotoBka peakTHBOB H MAaTEpPHAIIOB
K DKCTICPHMEHTY):

npurotrobaeHue 0,15 %-ro pactsopa gopM-
Bapa Ha auxnopatane wiM (),5 %-ro pacrsopa
KOJUIOANA Ha aMUalETATE;

[MOKPLITHE YEKTPOHHO-MHKPOCKOMTHYECKHX
cetouek GopmMBapoBoii (KO0 HEBOK) NNEH-
KOH,

npurorosnenne 1,0 %-ro pacrsopa ypaHui-
alieTaTa; MPUroTOB/ICHHE PacTBOPa UTpaTa
CBHHLIA; NPHrOTORJIEHHE IMTOKCHIHON CMOJIBL
Jran 2 (npenapuposanne oOpa3lloB HaHOMa-
TEPHAJIOB AJIA YNCKTPOHHOH MHKPOCKOIIHH):
I— ¢parMecHThI HAHOMATEepHUaa BEJIMYHHOH
]—2 MM’ HJIH HOPOLIOK HAHOMATEPHAIIA Bb-
1EPXKHBAIOT B TPEX CMEHaX a0COMOTHOro
YTHAOBOro CIUPTA WIH AlICTOHA;

HaHOMAaTEPHAJ NPONUTLIBAIOT B TPEX CME-
Hax abCOIIOTHOrO 3THIOBOTO CNHPTa M apal-
AUTA,

Teepaas

[TpubopHoe obecneuecHue

[Ipenapupopanune oOpasuoB AN HC-
CIEA0BAHHA B 2NIEKTPOHHOM MHKPO-
cKone
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[Tpoaosmkenue Tada. 3

l 2
— 00pa3ue! HaHOMAaTepHaa 3aKI04aloT B

apajINT U NMOJUMEPU3YIOT B TEHECHHE 72 4
npu remmneparype 60 °C;
— Ha YALTPAMHUKPOTOME CTEKISHHBIM HOXOM
13 o0pa3uoB HAaHOMAaTepHana Nnony4alT yabT-
paroHkHe cpeasl Tomuruoi 30,0—60,0 1Mm;
— Y.IbTPATOHKHE CPE3bl MOHTHPYIOT Ha 3MNEK-
TPOHHO-MHUKPOCKONUUYECKHE CETOUKH, [MOKPHI-
ThIe (OPMBAPOBOH TIEHKOMH;
— NPpU HEOOXOAMMOCTH YNbTPATOHKHE Cpe3bl
HAHOMAaTCpHaia OKpaliMBaloT LHTPATOM
cBHHIIA ¥ 1,0 %-M pacTBOpPOM ypaHHnauerarTa

HMccie1o0Banme 00pa3tioB HaHoMaTe-
PHATIOR B MPOCBECUYMBAIOUIEM
YICKTPOHHOM MHKPOCKOMNE

110 11. 6.3

OCHOBHBIC 3TAllbI:
— BU3yanu3auuMs HaHOYaCTHIL Ha YJIbTPATOH-

AHANU3 INEKTPOHHO- KUX cpe3ax HaHoMaTepHana Uiad NpoJayKTa;
MHUKPOCKOTIHYECKUX H300paxe- ~ MOpPOMETPHYECKUH aHANTH3 HAHOYACTHLL,
HHH CTPYKTYPbI HARHOMATEpHUaAIa |- onpe/iesieHue Crernely nonuMopgdusma
(1IPO.VKTa) HAaHOYaCTHIl B MaTcpHanc,

— ONpEAENEeHHE CTEINEHN arperHpOBAHHOCTH
HAHOYACTHIL B MaTEPHAJIC

CTpyKTypHble U MOPPOMETPHYECKHUE XapaK-
TEPUCTHKH HAHOMATEPHANA:
—~ Haavuue vactul pazMepamu 1,0—100,0 um
B 00pa3rie;

YPOBEHL DNEKTPOHHO-ONTHYECKOH TNIOTHO-

CTH MaCTHULL;
OcHOBHbBIE TapaMeTPhl M XapakTepy- ’
P P PARTEPH= L popma wacrnu;

Tk e ,
:}12 ;L;iﬁ'{?:;ﬁ?ﬁ‘zziégpmyHd) KO3 PHUUHEeHT POopMbI HAHOHACTHL;
CTeNEeHb NMONMMOpP¢H3IMa HAHOUACTHLL B Ma-

TepUalle,

CTECNECHb arperHpoOBaHHOCTH 4acTHL B 00-
pasnue;

Xapaxkrep pacnpeiciieHnss HAHOYaCTHLL B
MaTepUHaIe

Pe3ynbTatbel H 3aKJIIOYECHHE IJIEKTPOHHO-MHUKPOCKOIMIHYECKOH BU3yallH-
3aUMH U UIEHTU(PUKAUUH HAHOYACTULL B cpeJcTBax ObITOBOH XMMHH, KOCME-
THYECKHX CPEACTBAX, JIEKAPCTBAX M NUILEBBLIX MPOAYKTAX B TBEPAOH dopme

coaepxkat HHbopMauHio o popMe, CTPYKTYpe H pa3Mepax HaHOYacCTHL B HC-
clielyeMOM MaTtepuane, 1aHHble O CTENEHH arperipoBaHHOCTH HAHOYACTHIL B
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MaTepHaie, CBEICHHA 0 XapakTepe pacrnpeieeHHs HaHOUYacTHL B obpa3slax,
3JIEKTPOHHbIE M300paXKeHHA YACTHIL M CTPYKTYphl o0pa3La.

6.4.4. DNEKTPOHHO-MHKPOCKONMHUYECKOE BhIABJIECHHE H HACHTHDHKaALHA
HAHOYACTHI B KJIETKAaX, TKAHAX H OPraHax ’XHBOTHbIX
H PACTHTE/ILHLIX OPraHH3IMOB

3agauH, KOTOpbIE pelaloTcs METOAAMH JJIEKTPOHHO-MUKPOCKONHYEC-
KOro aHajau3a KJIeTOK, TKAHEH M OpraHoB >XUBOTHBLIX H PACTHTEJILHBIX Opra-
HH3MOB:

1) ycTaHOBNIEHHE HATUYUA TEXHOICHHLIX HAHOYACTHL B KJIETKAX, TKAHIX
M OpraHax;

2) “AeHTUPUKAUHMA HAHOYACTHL;

3) ompeaeneHne pazmMepoB U GOpMbI HAHOYACTHLL;

4) BbIABJIEHHUE TEHJICHLUMH K arperHpoBaHHI0O HAaHOYaCTHL;

5) YCTaHOBJIEHHE pacnpeaeseHHs HaHOYaCTHL 110 OpraHaMm;

6) yCTaHOBJIEHHE pacrpeae/icHHA HAHOYACTHL IO TKAHAM U KNETKaM;

7) yIbTPACTPYKTYPHBIH aHA/NTU3 JOKANH3aUMH HAHOYACTHL] B KJIETKaX M

TKaHAX;
8) aHanMU3 HANMWYHA, XapakTepa M CTeNeHH MOpPQOJOrH4yeckHX H3MEHE-

HUH B KJIETOUHBIX U TKAHEBLIX CTPYKTYpax.

Habop KOHKPETHBIX 3a7a4 3/IEKTPOHHO-MHKPOCKONHUECKHX HCCAE10BA-
HHil orpenensercs ¢ YYeTOM Xapakrepa BbIMONHACMbIX KOHTPOJLHbIX MEPO-
MPUATHH:

¢ MEPBUYHOE WIH YTOUHAIOLIEE onpeaeneHue GakTopos (TUNOB HAHOYA-
CTHL), NOANEKAIHX NEPHOAUYECKOMY KOHTPOIIO HA NpEeANnpUATHH HAHOHH-
NYCTPHH, B KOHKPETHON MECTHOCTH HJIH JIOKaNIbHOH OHOCHCTEME;

® ONnpelesicHHE CTENEHH ONMAaCHOCTH HAHOYACTHL, ITPOU3BOIALIHXCAH, HC-
MOJb3yEMBIX WAH 00pa3ylolMuXca B BHAE NOOOYHBIX MPOAYKTOB Ha NMpEATpH-
ATUAX HAHOHWHIYCTPHH;

¢ NEPHOAHUECKHE KOHTPOJIbHbIE MEPONPHUATHA.

[Ipy epBUYHOM HITH YTOHHAIOLIEM OMPEACNCHAH (paKTopoB (THIIOB Ha-
HOYaCTHL), MOLIEKAUIKX NEPHOAHYECKOMY KOHTPOJIIO HA NPENpPHUATHH Ha-
HOMHOYCTPHH, B KOHKPETHOH MECTHOCTH HIIH JIOKAILHOW OHOCHCTEME PEKO-
MEHAYETCA MMPOBOAWTH 3JIEKTPOHHO-MHKPOCKONMHYECKHE HCCIIENOBAHHA B
paMKkax 3ajad 1—3.

[Ipu onpeneneHHN CTENEKH ONMAaCHOCTH HAHOYACTHI, NMPOU3IBOAALLIUXCHA,

HCTIOAB3YEMBIX WIH 00pa3yloluxcs B BHAE NOOOUYHBLIX NPOOYKTOB Ha Npe[-
MPUATUAX HAHOMHAYCTPHUH, BHIABJICHHH WX OCTPLIX, XPOHHYECKHX M OTCpO-
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YeHHbIX TOKCHYECKHMX 3 (DeKTOB peKOMEHAYyeTCsa MNPOBOAHTH 3NE€KTPOHHO-
MUKPOCKOMMHYECKHE HCCIIEJOBAHUA B paMkax 3agay |—8§.

[Ipn npoBeneHUH NEPHOAHYECKHX KOHTPOJBHBIX MEPOMPUATHH peEKO-
MEHAYETCS NPOBOAHTL DJJIEKTPOHHO-MHUKPOCKONMMYECKHE MCCIeN0BAHHA B
paMkax 3agay |—>5.

[Tpouenypsl orOopa npod TkaHEH H OpraHOB XXHUBOTHbBIX, UX (PHUKCALIUH,
TPAHCIIOPTHPOBAHHA H XPAHEHHA OTODPANHONO MaTEPHANA PETFIAMEHTHDYIOT-
Ca B COOTBETCTBHH C AEHCTBYIOLUIUMHU HOPMATHBHO-METOAHYECKUMH NOKY-
MEHTaMH.

I1pm BbiGOpe BKAA pacTeHUd AN IPOBEACHUA KOHTPOJIbHBIX MEPOMNpHU-
TUH Ha NPEeANPUATAH HAHOHHAYCTPHUHU, B €r0 OKPECTHOCTAX (HA TEPPHUTOPUH
Poccuiickoit deaepallnv) uny Ana onpeaeaeHus CTENEHW ONacHOCTH HAaHO-
YACTHLL CAEAYET NMPHAEPKHBATHCA CIIEAYIOUIMX PEKOMEHJALMH.

B kayectBe TeCT-CHCTEM Aa OOHapyXeHHUA HaHOMAaTepHaloB B pacTe-
HUAX pPEKOMEHAYETCA BbIOMpaTh AHKOpACTYyUIME BHIbL: nbiped (Agropyron
L.), TaMogeeBka (Phleum L) v ap.; KYJbTUBUPYEMbIC BUbI 31AKOB:; MUIECHH-
a (Tritucum L.), sumens (Hordeum L.), poxb (Secale L.), opec (Avena L.),
puc (Oryza L.), pactylune wiH BblpaliUBaeMble BOIH3H NPOU3BOIACTB, BO3-
MOXHbIX HCTOYHHKOR 3arpsisHeHU i (HAHOYaCTHULL).

Beibop npencrasureneit cemeiicTea 3nakoB (Poaceae) cBA3aH € UX MNo-
BCEMECTHLIM pacrnpoctpaHeHueM (AUKHE 3JIaKH — COPHAKH) U pa3BeJCHUEM B
CeIbCKOM XO03CTBE (OCHOBHbLIE 3E€PHOBLIE KYJbTYpbl). BeCHON BbIpacTaroT
HE TOJILKO NMPOPOCTKH 31aKOB (13 OCBINABUIMXCA CEMAH, HAXOAALLUXCA B MOY-
B€). bOABIIMHCTBO COPHBIX 3/1aKOB — MHOTI'ONIETHUE PACTEHUA U OHM €XEro-
HO OTPACTaOT OT KOPHEBHLIL, 3UMYIOLLUX B nouse. bosee Toro, 03uMbIe KyJib-
TYpHble XJIeOHbIE 31aKH (PacTeHUS UEJIUKOM) 3UMYIOT noja cHeroM. s aHa-
JIM3a NOAXOAAT KaK MPOPOCTKH, TaK M B3POC/bIE pacTeHUs (3J1aKH), PacTYLIHE
80/IH3H 0YAroB BO3IMOXHOro 3arpA3HeHus. A onpeneneHus CoAepKaHus
HAaHOMATEPUATIOB METOIOM 3JIEKTPOHHOH MHMKPOCKOIMUU B PACTEHHAX PEKO-
MEHyeTCR OpaTh He MEHEe 5 pacTeHUit OQHOTO BHAA.

[IpobonoaroroBka TkaHed >XMBOTHbIX KM PACTEHW /i1 MpOBeACHUA
INEKTPOHHO-M UKPOCKONMHYECKHUX MCCIIENOBAHUH MOXET BbINOTHATLCA 0O€3
KOHTPACTHPOBAHHA WIH ¢ NPUMEHEHMEM KOHTPACTHPYIOULINX Ar¢HTOB
(Tadi. 4, 5).

[IpenapupoBanue 0€3 KOHTPACTHPOBAHHUA MOXHO MCMNOJB30BATH, €CIIH
onpeaenfeMbie HaHOUaCTHLbI 06nanaloT Gosee BLICOKOH 3MEKTPOHHOH MNoT-
HocTblo (B3TI-HaHouacTuupl), yeM OHoNOrHyeckKku#t mMarepvan (MaTpHKC), B
KOTopoM UX TpebyeTca 0OHapyXMTb M oXapakTepuioBath. [IpenapupoBaHue
6e3 KOHTpPAaCTUpPOBaHUA ABNAEeTCA Haunyywied 1 Hanboslee NpocTOX MeToU-
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KOW U1 3IEKTPOHHO-MHKPOCKONIHYECKHX HecneaoBanuit Bl l-HaHovacTul B
paMKax 3aaa4d |—35, HO OHO He NMOAXOAHUT A pelIeHHs 3agay 6—38.

Ecnu onpenenseMsle HaHOYACTHUBLI 00nanaroT 3JEKTPOHHOH IUIOTHO-
CTbIO, CPABHMUMOM C 3JIEKTPOHHOM TUIOTHOCThIO OHOIOrHYECKOI0 MaTepHana,
B KOTOPOM X TpeOyercsa BbIABAATH (HAHOYACTHLBI C HU3KON JIEKTPOHHOM
nnoTtHocThio, HIII-HanovacTHubl), TO npenapMpoBanne CAEAYET BbIMOJIHATD
C NPUMEHEHHEM KOHTPAcTHpyrOWUX areHTos. IlpH 3TOM AN 3NEKTPOHHO-
MUKPOCKONIHUECKHUX HccnenoBanuit HOIll-HaHoyacTHl B paMkax 3agay 1—35
HeoOXxoaMMO 1oa00paTh Te KOHTPACTHUPYIOLLHE areHThl H NMpoueaypbl UX HC-
MOJIb30BaHHA, KOTOpble 00eCneYHBAIOT HaWIyullee pacno3HaBaHHE onpee-
JIAEMbIX HAHOYACTHL B OMONOrHYECKOM MATEPHAJIE.

[IpenapnpoBaHHe ¢ NPUMEHEHUEM KOHTPACTHPYIOLIUX areHTOB CAENYET
MCII0JIb30BATh WA JIOOBIX HAHOYACTHU NPH 3NEKTPOHHO-MUKPOCKOITUYECKHX
HCCleA0BAHHAX B paMkax 3aaa4y 6—8. [lpu peuwieHuu 3anay 6 1 7 npuMeHe-

HUE areéHTOB, AC/AIOUINX KJIETOYHBbIC U TKAHEBBIE CTPYKTYPHI 0oJice KOHTpa-
CTHBIMH H Y3HAB4aCMbIMH, HC AJOMKHO MCUWIATh PaCIIO3HABAHHAIO HAHOYACTHL B

3TUX CTpyKTypax. Ilpu peweHnun 3agayu 8 KOHTPACTHPYIOLLME areHThl M
npoueaypbl UX NpUMEHEHHA BLIOUPAIOTCH Tak, 4ToOBl obecneuuTb Hanbonee
ROCTOBEPHBIA AHAIU3 HaJHYMA, XapaKTepa U CcTeNneHH MOPGONOrHYecKHX
U3MEHEHHN B KJIETOYHLIX M TKAHEBLIX CTPYKTYpax, ITyCTb Aaxe U B yulepb
BO3MOXHOCTHM pacrno3HaBaHMA HAHOYACTHIL B 3TUX CTpYKTypax. Bce npoue-
nypsl npoOONOAroTOBKY MPOBOAATCA TONBKO B CTEKAAHHON MOCYAE.

Tabnuya 4

[ToaroroBka obpa3uoB ans onpeaeseHHN HanovacThu metoaamu IIDOM
B TKAHAX KHBOTHbIX

Bua uccieayemoro
T
Marepuaa PparMeHThl TKaHeH H OPraHoB XHBOTHAIX

N T e

®usnueckas popma H3onupoBaHHbIE KYCOUYKH TKAHEN M OpraHoB XHBOT-
MCClICAYEMOro MaTepuana  |HeiX, UkCHpOBaHHbIE B 2,5 % rayrapoBOM albaeruie
Ha 0,1 M docaruo-conesom 6ydepe, pH 7,2—7,4 ¢

106aBncHUeM 2 % HEHTpansHOro popmManmHa

Koanuecrso Matepuana aas ([1o 4 kycouka kaxaoro suaa o6pa3uos (M3 0aHOro
BBI[IOJIHCHHSA HCCCAOBAHHHA [opraHa UH FHCTONOMUYECKH BBLAECIAEMOro TUNA
TKaHH)

[Ipuboproe obecrnieueHrne | 3nexTpodHbiii MUKpOCKoN o 0. 6.1.1; AoNOAHKUTENE-
Hoe obopyaoBaHue no m. 6.2.4

Marepnansl [TuHUeT Ans 31€KTPOHHO-MHKPOCKONTHYECKHX padorT,
3NEKTPOHHO-MHUKPOCKOINUHUECKHE DNIEHABI, MOKPLITHIC
¢opMBapOBOH MJICHKOH, ABTOMATHUYECKUE ITHIICTKH
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[TIponomkenue tabn. 4

BMECTUMOCTBIO | cM” ¥ 200 MM™, HAKOHEYHHKH K a8ToO-
MaTHYECKHM NUIIETKaM, mmcmﬂ BMECTHMOCTBIO 5 cM’,
1(011651 BMECTHMOCTBIO 100 oM’ , IPOOHPKH BMECTHMOCTBIO
20 CM MEHULUWUIHHOBBIC (bnakoum BMECTHMOCTRIO

10 cM’, MepHBIH LHAKRAP BMecTUMOCTBIO 100 cM°, cTek-
JISHHBIE UK aJIMa3Hble HOXKM AJ19 YJILTPAMHKPOTOMA

XHMHYECKHE PCAKTHBEI Xnopua Hatpus, kanui dochopro-kucnpiit oaHo3aMe-
uieHHbIN, xanuit gochopHO-KHCIBIA ABY3aMELIICHHBIf,
4eThIpeXOKHCh OCMUA (OsOy), 96 % >THNOBBIHA CIIHPT,
100 % aneron, SMOKCHAHBIE CMOJILI (HA OCHOBE 3I10HA),
K4Tanu3arop NoJMMEpPH3alHH (TPHAUMETHIAMHHOpC-
HO.J), YPAHHIALICTAT, UMTPAT CBHHIIA, JCHOHU3HPOBAH-
Has BOJA

[Tpoyedypa nodecomoexu cpe308 mrkareu u OpP2aHo8 NCUBOMHBIX OAR ONpeOeneHUR
HAHOMAMepuano06 MemoOaMu INEKMPOHHOU MUKDOCKONUU

[loaroroBka peaKTHBOB M npurotosnaeuue 0,1 M docdarno-conesoro Oydepa
MarepuanoB K dxcnepuMmenty ((pH 7,2—7,4);
npuroToBaeHre 1 %-ro pacTBopa YeTbIPEXOKHCH
ocMHA Ha docaTHO-coneBoM Oydepe (pH 7,2—7,4);
NPUroToBJicHHe HaTapen BOAHBIX pacCTBOPOB ITAHOJNA
¢ Bo3pacraiole koHueHTpauueit (50 %, 60 %, 70 %,
80 %), '
[IPHIOTOB/ICHHUE 3aNIMBOYTHOH 2[TOKCHIHONA CMOJTBI;
MPUIOTOBNECHHE CMECEH ALICTOHA H 3NMOKCHAHOH CMO-
nbsl B 00bEMHBIX cOOTHOWIeHUAX 3 : 1, 1:1,1: 3;
[IPMIOTOB/ICHHE PacTBOPA UKMTPATA CBHHLA;
npuroros.erue 2,0 %-ro pacrsopa ypaHu/anerara B
70 % 3ranoqe

OO6pasubl Mareprana B QUKCHpYIOILEM pacTBope (2,5 Yo-fi
pacrsop riyraposoro aisieruaa Ha 0,1 M ¢ocdarHo-
conesoM Oydepe pH 7,2—7,4 ¢ nobasneHneM 2 % HEHT-
panbHOro GopManrHa) pasiensorT Ha JBE PABHbLIC IPYTIIbL
NS [IPOBEACHUA aHAJIM3A B [TPUCYTCTBHU KOHTPACTH-
PYIOLUMX ar€HTOB H Ha HCKOHTPACTHPOBAHHBIX Cpe3ax

QukcHpylownih pacrsop orMbisatotr 2 eMm” 0,1 M
docparHo-conesoro 6ydepa (pH 7,2—7,4); npoueaypy
MOBTOPAIOT BCEro 3 pasa,

npoﬁy MaTepHajia AONOJHUTENLHO QUKCHPYIOT B

2 cM’ 1,0 %-ro pacTBOpa HEThIPEXOKHCH OCMHSA Ha

0,1 M ¢oc|:ba'mo-concnou 6ydepe (pH 7,2—7.4) B
TEYEHHE 2 4 NpU KOMHATHOMH TEMMEpaType,

o6pasent 06pabaTsiraloT 2 cM> BoaHOro S0 %-ro pac-
BOpa 3TaHoJa B TeucHHe 20 MuH nipu 4 °C; npouenypy
MOBTOPAIOT A0 NOJIYYECHHA BU3YaIbHO NPO3PAYHOro
BOIHO-CITUPTOBOIO CMbIBA;

[ToaroTroBka nccneayemMoix
MaTCPHAJIOB K TIPHIOTOBJIE-
HKIO YIILTPATOHKHX CPE30B
18 ONPEASNCHHA HAHOMa-
EpHAJIOB METOAAMH DJIEK-

POHHOH MHKPOCKOIHH

I 1puroToBACHHE YALTPATOH-
KHX Cpe30B 00pa3LioB Tka-
HEH U OPraHOB XHBOTHBIX
s OlpeAe/IEHHA HaHOMa-
€pHANIOB METOAAMH DJIEK-
POHHOH MHKPOCKOITHH B
NPUCYTCTBUH KOHTPACTH-
PYIOILHX areHTOoB
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[Tponosxenne tabd. 4

v 2
oOpasely oOpaldarsiBalor 2 cMm™ BogHoro 60 %-ro pac-
TBOpa 3TaHONA B TeueHHE 20 MHUH npH 4 "C
obpasell NOBTOpHO 06paBaTHIBAIOT 2 CM” BOAHOTO
60 Y-M pacTBOPOM JTAHOJIA B TCHCHUE 20 muH nipu 4 °C;
oGpasel; o6pabarsisaior 2 cM” 1 %-ro pacTBopa ypa-
Huiaterara B 70 % stadose B Teueune 12 4 npu 4 °C
(oCTaBnsAOT HA HOYG B xononnnbunxc)
obpa3ew o6pabaTwiBaior 2 cM” 80 %-ro BOXHOTO pac-
TBOPA 3TaHOJIa B Te4eHKe 20 MHH NPH KOMHATHOH TEM-
neparype;
oGpazel] 06pabaThBatoT 2 cM® 96 %-ro BOZHOIO pacs
BOpa 3TaHOJa B TeYCHHE 2(0) MUH NIPH KOMHATHOH TEM-
nepartype;
oOpasen o6pabarsiBaior 100 % aueroHoM 3 pa3sa no
45 MHH NpH KOMHATHOM TeMneparype,
ofpa3ell NPONUTBIBAIOT B TPEX CMEHAX aLETOHA H
MOKCHAHOM CMOJIBI € BOCXOAA1ICH KOHLIEHTpAaLIHEH
cMoapi (1 :3,1: 1,3 : 1 no 06eMHOMY COOTHOLUEHHIO
CMOJIBI M ALICTOHA); BPEMA [IPOIHTKH COCTABASET 2 4
s cmMecet 1 :3u1:1u 129 anacmecu 3 : 1 npu
KOMHATHOH TeMneparype,
— o6pasel MoMeLaioT B 3NOKCHAHYIO CMOITY Ha 2 Y4 [UId
NPOIMTKH,
ofpaseil noMewalT B 3aNMBOMHYI0 HopMy, 3aN0NHEH-
HYIO 3MTOKCUAHOA CMONOH ¢ 100aBNICHHEM KaTalM3aTo-
pa, H NONIMMEPH3YIOT B TedeHue 24 4 npH Temrieparype
37 °C, a 3ateM B TeueHMe 48 4 npu remneparype 60 °C;
Ha YNIbTPAMHKPOTOME CTCKISHHEIM HITH aJIMA3HLIM
HOXOM H3 NOJIHUMEPH30BAHHOIO ANMOKCHAHOro 6J10Ka B
30HE, coacpxallci oOpasel], HOMy4alOT YNbTPATOHKHE
cpe3nl TonuHHoi 30,0-~60,0 um;
yIABTPATOHKHE CPE3bl MOHTHPYIOT Ha 3JICKTPOHHO-
MHKpPOCKONHueckue O1eHapl, NOKphITHIE POPMBAPOBOIL
IJICHKOMH;
YILTPATOHKME CPE3bl OKpAlIHBAIOT MTPATOM CBHHIIA
u 1,0 %-M pacTBOpPOM YpaHHalLETaTa

$uxcHpyIOmHHt pacTBOp OTMAIBAIOT 2 ¢M™, 1 M ¢oc-
¢arHo-coneporo 6ydepa (pH 7,2—7,4); npoueaypy
ITOBTOPAIOT BCEro 3 pasa,

o6pa3en 06pabGaTsiBaloT 2 cM’ BoaHOro 50 %-ro pac-
TBOpA 3TaHoNa B reueHMe 20 muH nipu 4 °C; npoueaypy
NOBTOPAIOT JO NOMYYCHHS BH3YAIBHO NPO3payHOro
BOJAHO-CITHPTOBOINO CMEIBA;

o6pazen o6pabarniBalor 2 cM” BoaHOTro 60 %-ro pac-
BOpa 3TaHoJNa B TeueHHue 20 MHH npu 4 °C

o6pazell NOBTOPHO 06paGaThIBAIOT 2 CM’ BOAHONO

60 %-ro na 3TaHo/1a B TeueHue 20 muH npu 4 °C;
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[Ipoaomxkenue 1abi. 4

| 2
— 06pasen obpabarsiBalot 2 cMm” BogHoro 70 %-ro pac-
TBOpaA 3TaHo/a B TeueHre 12 4 npu 4 °C (ocTaBiadioT Ha
HO4YL B XOJIOAUJIBHHUKE);
— o6pazen o6pabarbiBaloT 2 cm” BogHoro 80 Y%-ro pac-
TBOpa 3TaHona B TeyeHHue 20 MHUH MPH KOMHATHOH TEM-
reparype;
— obpasen o6pabaTeiBaloT 2 cM’ BOAHOro 96 %-ro pac-
TBOpA 3TaHOJA B T€UEHHE 20 MUH 1P KOMHATHON TEM-
neparype;
— obpazen o6padarsiator 100 % aueroHoM 3 pa3a no
45 MHH 1IPH KOMHAaTHOH TeMneparype;

obpa3sell NPONHUTHIBAKOT B TPEX CMEHAX aLIETOHA M
MOKCHAHOH CMOJIBI C BOCXO0As1e KOHUEHTpaLHCH
cvonbr (1:3,1:1,3:1 no 06beMHOMY COOTHOLICHUIO
CMOJIb] H ALIETOHA); BPEMS NPOINUTKH COCTABJIAET 2 Y
misceMecet 1 (31 1nl2yangcmecn 3 : 1 npu
KOMHATHOH TeMneparype;

oOpa3sell NOMEUIAIOT B SNOKCHIHYIO CMOJy Ha 2 4 Ui
NPONHUTKH; -

ofpaseu NOMEILAIOT B 3a/IMBOYHYIO GOpMYy, 3ar0/1-
HEHHYIO 3MOKCHAHOM cMonoit ¢ nobaBicHHEM KaTau-
3aTOpPa, H [OJIUMEPU3YIOT B TCUCHHUE 24 4 PH TeMnepa-
Ttype 37 °C, a 3areM B TeucHHe 48 4 ripH TeMnepaType
60 °C;

Ha YJILTPAMHUKPOTOME CTEK/IAHHBLIM HJIA aJIMa3HAIM
HOXOM H3 NOIHMCPUIOBAHHOIO MOKCUIHOTO0 O510Ka B
30He, coaepxaiteHt obpaier, oyyaoT yasTPaTOHKUE
cpesnl TomunHoi 30,0—60,0 num;

— YIbTPATOHKHKE CPE3bl MOHTHPYIOT HA 3NICKTPOHHO-
MHUKPOCKONMUYECKHE ONeHbl, MOKPLITHIC GOpMBAPOBO#
[JICHKOH

1

Tabnuua 5

IToaroToBka 06paiuoB ans onpesesieHHs1 HaHo9acTHU MeToaamu IIOM
B TKAHAX H OPraHax pacTeHMH

Bui uccneayemoro @parMeHThl TKAHEH W OpraHoB pacTeHHH
MaTepHasa (KOpELIKOB M JIUCTHEB)
I T e

Quinueckas popma
HCCNIeyeMOro MaTep1ana

H3onuposanHble KYCOYKH TKaHEH U OpraHOB pPacCTCHHUIA,
¢ukcupoBaHHbIE B 2,5 % rnyTapoBOM anblAeruie Ha

0,1 M 6ygepe 3opencena, pH 7,2—7,4, ¢ nobanneHnem
15 r/n caxapo3ssl

Konuyectro marepuana ans {I1lo 2 kycouka kaxaoro siaa o6pa3uos (43 OAHOr0 op-
BBLINOJHCHUA UCCICAOBAHHI {raHa MM FMCTOJOIMYECKH BBLACASEMOI0 THIIA TKAHH)
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[Tpoaosmkenune tabi. 5

S wlilinl —

|

[IpubopHoe obecrieucHue

MarepHaibl [TuHIeT A1 3AEKTPOHHO-MHKPOCKONHUYECKHX paboT,
INEKTPOHHO-MHKPOCKONIHYECKHE OACHIbI, MOKPHITHIE
dbopMBapoBOH nneﬂmﬁ aBTOMATHYECKHE MUNCTKH
BMECTHMOCTBIO 1 cM’ 1 200 MM’, HAKOHEYHHKH K aBTo-
MATHYECKHM MUIETKAM, HIIETKH BMECTHMOCTBIO 5 cm?,
KOJIOb BMECTHMOCTBIO 100 cM’, MPOGHPKH BMECTUMOC-

bIO 20 cM’, EHHLIMITMHOBBIE tbnamﬂm BMECTHMOCTRIO
10 eM’, Mepﬂmﬁ UMIHHIP BMecTuMOocThbio 100 cM’, cTek-
JISHHBIC WJIH aJIMa3HbIEC HOXU IJIs YIBTPaMHK hOTOMa

Harpuit pochopHOKHCIBIA OHOZaMEIEHHBIR, KalTHiH
bochopHOKHCBIA ABYy3aMelLIEHHbIA, caxapo3a, 96 %
3TunoBeIA cnupt, 100 % aueroH, 3nOKCHAHBIE CMOJIBI

(Ha OCHOBE 3MOHA), KaTAIK3AaTOP NOJIMMEPH3ALIMH (TPH-

X KMHYECKUE PEAKTUBBI

[Ipoyedypa nodzomoexu cpe308 mkaneu U op2arnoe pacmeHui ONs onpeoeierus
HAHOMAMEPUAL08 MEeMOOAMU FIREKMPOHHOU MUKDOCKONUY

[loarotoBxa peakr“BoB 4 npurotosicHue 0,1 M 6ydepa 3opencena (pH 7,2—

MaTepHaNOB K IKCIICPH- 7,4) ¢ nobasneHHeM 15 r/n caxapo3ssi;

MEHTY I~ MPUIoTOBJIEHHE OarapeH BOAHBIX PaCTBOPOB 3TaHOIA
po3pacraioiet koHueHtpauueH (20 %, 30 %, 40 %,

50 %, 60 %, 70 %, 80 %);
NPHUIOTOBJICHHUE 3ATHBOYHOH DITOKCHAHONW CMOJIbI;
MPUIOTOBJICHHE CMECEH alleTOHa H MOKCHAHOA CMO-
16l B 06BpeMHBLIX cOOTHOIIEHHax 3 :1,1:1,1:3

[TpuroToBnieHue yILTPAaTOH- |- PUKCUPYIOLHHA pacTBOp OTMEIBaIOT 2 cM™, | M Oyde-
KHX cpe3os 00pasuoB Tka- |pa 3opercena (pH 7,2—7,4) ¢ nobaBienunem 135 r/n
HeH ¥ OpraHoOB PacTEHMH  [caxapo3bl; NPOLEAYPY MOBTOPSKIOT BCEro 3 pa3sa,
I8 ONpeAcsiCHHA HaHOMa- | ofpasel AcruaApaTypytoT, HHKYOUpYA B BOAHBIX pac-
epHalioB METOIaMHU 3JICK-  |TBOpAX ITaHoNa Bo3pacTaroleh koHueHTpaunn (20 %,
rpoHHOR MukpockonuH (6e3 |30 %, 40 %, 50 %, 60 %) B TeueHne 30 MHH NpH KOM-
KOHTPaCTHPOBAHUA ) HaTHOH TeMneparype;
obpaser; HHKYOHpYIOT B 70 %-M pacTBOpE 3TaHOJIA B
eyeHue | 2 4 npy KOMHATHOMH TeMneparype;
obpasen HHKYOHpYIOT B 80 %-M pacrBOpe TaHoONa B
edeHue 30 MHH pY KOMHATHOM TEMIIEPATYPE,
obpaseut HHKYOHPYIOT B 96 %-M pacTBOpE ITAHOA B
TedeHne 30 MMH Npy¥ KOMHATHOH TEMMEpPATYPE;
obpasen; o6pabarsiBalor 100 % aneroHoM 2 pasa no
60 MHH NpH KOMHATHOH TeMIniepaType;
obpasell MPOMHUTLIBAIOT B TPEX CMEHAX ALIETOHA U IMOK-
CHIHOM CMOJIBI C BOCXOAAILEH KOHLEHTpALIUEH CMOJIbI
(1:3,1:1,3:1 no o6seMHOMY COOTHOLUCHHIO CMOBI

K allCTOHA);, BpeMd IPONMTKH cocrasnseT 24 4 i
CMECH KKIO0ro CoCctapa nNpH KOMHATHON TeMrieparype;
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[Mponomxkenue Tabi. §

— dinjer P iyl . el PR ik

l 2

oOpaszell MoOMEaloT B 3AMBOYHYIO ¢dopMy, 3ano-
HEHHYIO 3TMOKCUIHON cMONoN ¢ 100aBeHUEM KaTalH-
3aTOPa, U NOMMMEPH3YIOT B TCUECHHUE 24 4 NIPH TEMIIEpa-

ype 37 °C, 3areM B TeudecHue 24 4 npu reMneparype

45 °C, 3aTeM B TedeHUe 24 4 npu TeMneparype 60 °C;

Ha YATPAMHKPOTOME CTEKIAHHBIM HJIH &Ma3HbLIM
| HOXOM M3 MOJIMMEPHIOBAHHOTO AMOKCHAHOIo 610Ka B
30He, coacpxaluci obpasel, MoaAy4aloT yabTPaTOHKHE
cpe3n! TonurHo# 30,0—60,0 uMm;

YNLETPATOHKUE CPE3bl MOHTHPYIOT HA 3JICKTPOHHO-
MUKPOCKOMTHYECKUE GNEHABI, NOKPLITEIE POpMBAPOBOI

IJICHKOH

T

Beigsnenue u onpeneneHde XapakTEPUCTHK HaHOYACcTHI B OHonoruye-
CKHX 0o0pa3iiax npoBOAUTCA B NOPAAKE, H3JIOXKEHHROM B Tab. 6.

Tabnuua 6
Onpesenenne HaHOYACTHIL B YABTPATOHKHX CPe3aX KeTOK,

TKAHEH M OPraHoOB )KMBOTHBLIX H PACTEHHH METOAAMH APOCBEYHBRIOLIEH
3JIEKTPOHHOH MHKPOCKOIIHH

Jlerexuus HaHO4acTHL B Cpe-
32X KJCTOK, TKAHEH M OpraHoB
XKHUBOTHEBIX ¥ paCTUTEILHEIX

Cornacuo . 6.4.4

MaKpOOpPraHH3MOB
Unenrngrkauus HaHo4yac- |- BeIOMpatoT obnacTe 06pa3iia, KOTOpas COACPXKHT
ITHIL METAJLJIOB H OKCH/IOB MNHYHbIE CTPYKTYPsI, obnazaiommue Mopdonoruye-
META/VIOB B CPe3ax KNETOK, |CKHMH NPH3HAKAMH TEXHOICHHLIX HAHOUAaCcTHL (JJICK-
[TKaHEH W OpPraHoOB XHUBOT-  [TPOHHAA TJIOTHOCTSH, GOpM-(aKTop),
HBIX U PACTHTE/BHLIX MaK- |- ¢ BoIOpaHHO# 001acTH NOMY4alOT KapTHHY AHPpak-
POOPraHH3IMOB LMK JAEKTPOHOB. Hanuune xapakTepuCcTHHHOM KapTH-
Hbl AH(paKLIUN ABJISICTCA YKAa3aHUEM Ha KPHCTAJLIHYC-
CKYIO CTPYKTYPY (MOATBEPKACHUEM KPUCTANNUYECKOH

| CTPYKTYpPhl) HACHTH)HIIHpYEMBIX HaHOYACTHIL. OTCYT-
CTBUE ANPPAKUHUOHHBIX MAKCHMYMOB CBHACTEALCTBYET
OT aMOp(dHOIL CTPYKTYPE aHANIU3UPYEMbIX HAHOYACTHLL;
IOIOJIHUTENLHO K U3MEPCHHIO AUPPAKLIHOHHOMH Kap-
HHbI U3MepRIOT cniektp XI1203, no3ponsromuii ycra-
HOBHTH WIH IIOATBEPANTD IJIEMEHTHBLIR COCTAB aAHATIH-
3UPYEMbIX HAHOYACTHIY;

EC/IM aHANTH3UPYEMBbIE HAHOYACTHLL 001a1ai0T HHTECH-
CHBHLIM criekTpoM XI120, pexoMenayerca UX HACHTHPH-
KAalMIO W aHaM3 pactpeaeNcHusl MPOBOAUTD ¢ NPHMEHE-
HHEM METO/1a IEMEHTHOTO KAPTHPOBAHHUA. ITO MO3BOJIA-
€T HCKITOMHTH OIIHOOMHOE OTHECEHHME SHIOICHHBIX HAHO-
YacTHI K aHATM3UPYEMbIM TEXHOICHHbLIM HAaHOYACTHLAM
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Ilponomxenue tabn. 6

AHaJIH3 3NEKTPOHHO- OLICHUBAIOT MOP(POIOrHYECKHE XaPAKTEPHCTHKH Ha-
MHKPOCKOIIHYECKHX M30-  |HOYAacTHI B o0pasue: pasMep, popM-dakTop, pacnpe-
GpaxxeHui 1€ICHHE T10 pa3MepaM H CTENEeHb nomuMopdhn3ma;
CPE30B K/ETOK, TKAHEH M OLICHUBAIOT XapaKTep HAKOMINEHMA HAHOYACTHL: B

OpraHoB XUBOTHBIX ¥ pac- |BHAE OTAEILHLIX HAHOYACTHII MJIH ¢ TEHICHUHEN K

THTEJIbHLIX MAKpPOOPraHU3- |arperupoOBaHMIO Pa3HOH CTCIICHH,
MOB OLIEHUBAIOT 00BEMHYIO KOHIICHTPALIMIO HAHOYACTHLL B
obpasle,;
pumevanue: [[ns npubauzumenornoi oyeHkyu obvemHol
KOHYEHMPAYUK HAHORACMUY GOIYUCIRION CPEOHIOND

NIOMHOCMb HAHOYACMUY 8 Cpe3e
o=2N/2 S, 20e N;— xonunecmeo nanouacmuy e

none i, S; — naowaoe noan i. ObvemHyo KoORYyeHmpayuio
oyexusaom no opmyre y = o,

YCTQHABJIUBAIOT HAJIHYHE W OLICHHBAIOT XapaKTep H
CTENCHL CTPYKTYPHO-MOPPONOTUYECKHX H3MEHCHHIH B

KJIETKAX;
YCTaHABJIMBAIOT BHYTPHKJIETOUYHYIO NTOKAH3ALHIO

OOHAPYKEHHBIX HAHOYACTHL

6.4.5. I1eKTPOHHO-MHKPOCKONMHYECKAS BHIYAIH3AIIHA H
HAeHTHPUKALIHA HAHOYACTHL B BO/i€ MPHPOAHbIX
H HCKYCCTBEHHLIX BOA0EMOB

K npMpoaHsiM M HCKYCCTBEHHLIM BOAOEMAM OTHOCATCA POJAHMKM, KO-
NOALA, 03epa, pekH, BOZOXPaHHNHLLA, KOTOPbIE CIYKAT UCTOYHHKAMH ITHTh-
€BO H TEeXHHYECKOHW BOJAbI ANA 4eioBeKa. B NpUpOAHBIE U HCKYCCTBEHHBIE
BOJOEMBI, PaclOiOXKEHHbIE BOJH3H KPYIMHBIX FOPOAOB H I(IPOMBILLIICHHBIX
NpeaAnpHUATHHA, pa3IHYHBIMH MYTAMH MOrYT NONacTb HAHOMATEpPHAbI, Onac-
Hble IS 4€JIOBEKA H OKPYXKaKOLIEH Cpe/ibl.

[{ensto ABIAETCA OMpelesicHHEe HAJIMYMA HAHOYAcTHLl B BOAE NMPHUPOI-
HBIX M HCKYCCTBEHHBLIX BOIOEMOB, NPOBEIEHUE CTPYKTYpPHOU H MophoMer-

PHYECKOH HACHTHPHKALIMM YACTHI B BOJE.
JL18 3N1eKTPOHHO-MUKPOCKONMHUYESCKON BU3yaNH3allHH U HICHTUPHUKALHH

HaHOYACTHIl B BOAEC MNPHUPOAHBIX H HCKYCCTBEHHBIX BOJAOEMOB M3 BOJOEMA C
paznu4Ho# ry6uHsl (0,1 M; 1 M; 2 M; 3 M H T. a.) npoGooTOOpHUKOM OoTOH-

paioT no 1—2 n Boan. Kaxayo npo®y BoAbl BUTHUBAIOT B XHMHYECKH YHUC-
TYIO KPYIIOAOHHYIO Konby co uuinpom BMECTHMOCTBIO 2—3 J1. Konby ¢ Bo-

JOH, COeHHEHHYIO C BOAOCTPYHHBLIM WJIH POTOPHBIM BaKYYMHBIM HacOCOM,
NOMEWAKT Ha BOJAHYI0 DaHIo ¥ npu temnepatype 80—90 °C BeinapupaioT
BOxY 210 06beMa 1—10 cM’.
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Ha narth 31eKTPOHHO-MUKPOCKOIIHYECKHX MeAHbIX CETOUEK, ITOKPBITHIX
GbopMBapoOBO WIH KOJUIOAHEBOH IUIEHKOH, HAHOCAT IO OJHOH Karuie BOJHI
(50—100 MM), Yepe3 | MHH YAQISIOT BCIO KHAKOCTb C OBEPXHOCTH CETOU-
K1 ¥ okpamuBaioT 1,0 %-M pacTBOpoOM ypaHHnauerara.

[IpocMoTp ceTodek C HCCAEAYEMBIM MAaTEpPHAIOM TMPOBOAAT B IMPOCBE-
YUBAIOLLIEM 3JIEKTPOHHOM MHKpocKone npu yeeamueHusax 20 000—100 000
KpaT U yCKopsiolleM HarnpsxkeHHH 75 kB.

B 3/1€KTpOHHOM MHMKPOCKOME ¢ KaXIOH CETOYKH IIpH ONMTUMAILHOM
paspewiennn ¢potorpadupyioT WIM CHUMAIOT Ha 3JeKTPOHHOM Hocurese 10
ojied M300pakeHns uccneayeMoro o0bekTa, Ha KOTOPOM HNPUCYTCTBYIOT
CTPYKTYPHbIE 3JIEMEHThL! HcciieayeMoro obpasua.

CxeMa mnpoBeleHHUA IKCIIEPUMEHTOB M0 3JIEKTPOHHO-MHUKPOCKOIIHYEC-
KO# BH3yanu3aluUu K HACHTU(PHKALMH HAHOYACTHIL B BOAE NPUPOIHBLIX WU HC-
KYCCTBEHHBIX BOAOEMOB NnpeacTaBneHa B tabn. 7.

Tabnunua 7

CxeMa nposeaeHus IKCNEPHMENHTOB NO IEKTPOHHO-MHKPOCKONHYecKO BU3Yya-
AHIALUNHY U MICHTUPHKANHY HAHOHYACTHI B BOAE NPUPOAHBIX U HCKYCCTBEHHbIX

BOAOEMOB
O6beKT uceneoBaHuA Boaa npupoaHbIX H HCKYCCTBEHHBIX BOJOEMOB
] 2
Ousnveckan dopma obbekra PKuakocth (BoJa NHThEBAS UM BOLA TEXHU4YECKAA A
HCCJICIOBAHUA KOMMYH&/I6HBIX H XO3AKCTBEHHBIX HYX] YEOBEKA)

Konuuectro Marephana ans |1—2 ¢cM™ Bobl, nouchuuoﬁ OCNe MEAJICHHOIO
BBINONIHEHHS MCCNENOBAHUH |BhimapuBanus 1—2 am’ Bozsl

[Ipo6ooTdopHHMK BOABI, POTOPHLIH BaKyyMHbI HacoC
AU BOROCTpYHHLIH HAcOC, BoAssHAsA OaHs, IIpOCBEYH-
BAIOIHH 3JIEKTPOHHBI MUKpockon no 1. 6.1.1

Kpyrnoaoussie Koibbl BMECTHMOCTBIO 2 MK 3 11 CO
MG OM, MHHUET IS DNEKTPOHHO-MHKPOCKOMMUYECCKUX
paboT, 3NEKTPOHHO-MHKPOCKONHYECKHE CETOUKH, Ta-

CTHHKa Tednona pasmepom 10 x 20 cM, MUKPOTIHIIETKA

BMECTHMOCTBIO 50 MM°, HAKOHEUHUKH K MAKDOIHITCT-
K€, KOJIOb! BMECTHMOCTBIO 100 cM’, npo6HpKH BMECTH-

MOCTBIO 20 cu [MHNETKH

OopMBap, KOMTOAMA, aMHIaueTar, AUXJI0pITaH
XAMUYECKHE PCAKTHBEL ’ ! > ;
YPﬂHHﬂaUeTﬂT, AUCTHIIMDOBaHHas BOJA

Oran | (noaroToBka peakTHBOB M MATEPHAIIOB K IKC-
[Ipenapupopanne 06paslioB |[ICPUMEHTY): I
LI UCCNEAOBAHHMS B JJIEK- npurotosnenue 0,15 %-ro pacteopa ¢opmaapa Ha
TPOHHOM MHKPOCKONE nuxaopatare uin 0,5 %-ro pacrsopa konoaua Ha
aMunalerare;

[Tpuboproe obecneuenne

MarepHaib
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[Ipononmxkenue Tabn. 7

I T A

NOKPBITHE ITEKTPOHHO-MUKPOCKOITHYECKUX CETOYEK
¢opMBapoBoit (KOMOAUEBON) ILUICHKOM;
npurotrosieHue 1,0 %-ro pacTtBopa ypanuianerara.
Jran 2 (npenapHpoBaHue 00pa3noB A8 NICKTPOHHOMN
MHKPOCKOIHH):

npoOst BOABLI U3 BOJ0EMA B XUMHYECKH YHCTBIX KO/~
6ax, COEAMHEHHBIX C POTOPHBIM BAKYYMHLIM HACOCOM
HJIH C BOJAOCTPYHHBIM HACOCOM, BBLINAPHBAIOT HA BOAS-
Ho#t 6aHe npu TreMneparype 80—90 °C 10 yMeHbLUICHHA
nepBoHa4ansHOro odrema soant B 1 000—2 000 pas;
npoObl BOALI HAHOCAT HA ANEKTPOHHO-
MHKPOCKOITHYECKHE CETOUYKH, MOKPLIThIC GOopMBApOBOH
(KONNoOAMEBOMR) MICHKOMN;

NpH HEOOXOAMMOCTH CETOMKH KOHTPACTHPYIOT

1,0 %-TH POM YPaHHIALICTATA

Hccienosanue npod Boas! B
NPOCBEYHBAIOLIEM JJICK-
YOHHOM MHK

CoraacHo 1. 6.3

OCHOBHBIE JTAlbI:
BU3YaJIM3ALlHA HAHOYACTHU B CTPYKTYpe oOpa3la;
MOPHOMETPHYCCKHHA aHATH3 HAHOYACTHLL;
ONpEAEICHAE CTENEHH NTONUMOp¢HIMA HAHOYACTHLL B
BOJC,
ofpeaeNeHHE CTENEHH arperHpoOBaHHOCTH HAHOYa-
CTHI B BOJE _
CTpykTypHbIie 1 MOphOMETPHUECKHE XAPAKTEPHCTHKH
HaHOMATEpHUANa;
OCHOBHBIC NApaAMETPbI H HanmyKe yacTHll pasmepamy 1,0—100,0 1M B 0bpa3ie;
XapakTepUCTUKH HaHOMare- | dopMa YacTHLl;
pHajia B BOJAC A1 BblAAYH k03 PuuHeHT GopMLI HAHOHYACTHL;
33K TIOYCHHA CTPYKTYpa peibeda NoBEPXHOCTH YaCTHL;
CTencHs NoauMopduiMa HaHOYacTHIL B BOJE;
CTeneHb arperupoOBaHHOCTH HAHOYACTHUL B BOJE

AHAaJHU3 INEKTPOHHO-
MHUKPOCKOTTHYECKHX H30-

OpakeHHH HAHOYACTHL B
npobdax BoAb!

PesynbTaThl M 3aK/IOYEHHE JJIEKTPOHHO-MHKPOCKOMHYECKON BH3YyaTH-
3aUMM W HICHTH(PHUKALKMK HAHOYACTHU B npobax BoAbI NPHPOAHOIO MIIH HC-
KYCCTBEHHOr0 BOAOEMa coJiepkaT HHPOpMaUHIO O GpopMe, CTPYKTYpPE U pas-
Mepax HaHOYaCTHI| B MCCleayeMblx npobax BOAbl, JaHHBIE O CTENEHH arpe-
THPOBAHHOCTH HAHOYACTHL, 3JIEKTPOHHO-MHMKPOCKONWYECKHE H300paxeHHs
HaHOYaCTHIL B BOJE.

6.4.6. D1eKTPOHHO-MHKPOCKONHYECKAA BHIYAJIHIALIMSA H
HACHTHPHKARHA HAHOYACTHL B CTOYHLIX U FPYHTOBBIX BOAAX

Jlns BeinoNHEHUA paboT No BH3yalIM3alMHd H WASHTH(HUKALMM HaHOYa-

CTHI B CTOYHBIX H I'PYHTOBBIX BoAax 00beKTaMM HCCIIeNOBAHHH Cy»at Ipo-
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Obl BO/IbI, B3ATEIE HA OYHCTHBIX COOPYXEHHAX NPOMBILLIEHHBIX FOPOAOB WIH
npeaAnpHATUR, MpoObl CTOKOB, OTOOpaHHbIE H3 KaHAMH3ALMH TIPEAMPHUATHIA, a
Taloke MpoOBl IPYHTOBBIX BOXA, OTOOpaHHBIE BOMH3K NMPOMBINUIEHHBIX MNPEA-
[MPHATHH.

Llejiio sABIAETCA OIpeacsieHHEe HAIWYMA HAHOYACTHULL B CTOYHBIX H
PYHTOBBIX BOAax, MPOBEJEHHE CTPYKTYPHOW M MoppoMeTpHuecKoi HACH-
TUPHKAUUHY HAHOYACTHL B BOJIE.

JU19 351€KTPOHHO-MHKPOCKOITHYECKONA BH3YyaTu3aliMy U UAEHTH(PHKALIMK
HaHOYACTHIL B CTOYHBIX H I'PYHTOBBIX BOJiaX Mp0o600TOOPHUKOM OTOHPAIOT 110
|—2 1 Boabt. Kaxayio npoOy Bojisl BEUIMBAIOT B XHMHYECKNA YHCTYIO KOJOY
CO ILTA(OM BMECTHMOCTHIO 2—3 1. Kaxkayto nmpoOy Boabl QHABTPYIOT Yepes
5—©6 cnoeB 00€330N1€HHBIX QuiIbTPOB. PHILTPAT BLUIMBAIOT B XHMHYECKH
YHCTYIO KPYTIOAOHHYIO K0JI0y. 3ateM Kondy, COeAMHEHHYIO C BOIOCTpYii-
HBIM HJIH POTOPHBIM BaKYYMHBIM HacOCOM, MOMEIIAIOT Ha BOAAHYIO OaHIO H
npu Temnepatype 80—90 °C sbimapuBaioT Boay 10 obbeMa 10—20 cM’.
{IpoGsl punbTpaTa mocne BHIMAPHUBAHHMS HCHOJNB3YIOT 11 MPHTOTOBJICHHSA
HETAaTHBHO-OKPALUCHHBIX NpernapaTtoR AN 3JEKTPOHHO-MHKPOCKOMHUYECKOH
BU3yaliM3aluu W MACHTUPUKAMK HaHoYacTHL (1. 6.4.6.1). Ocanok ¢ GUIbT-
pa MpenapHpyoT A8 HUCCICAOBAHHA B JIEKTPOHHOM MHUKPOCKONE METOAOM
YJIbTPATOHKHX cpeloB (1. 6.4.6.2).

6.4.6.1. OnexmpOHHO-MUKPOCKORUYECKAR BUIYANUIAKUR U UOCHMUPU-
Kayua HAKouacmuy 6 CMOYHLIX U ZPYHMOBLIX 800aX MEMmMOOOM HE2amueHo-
OKPAuieHHbIX npenapamoe

CxeMa MpoBEAEHHUA 3KCNEPUMEHTOB MO 3JIEKTPOHHO-MHKPOCKONMYEC-
KoV BU3yallH3allHH U UICHTHGUKALMK HAHOYACTULl B CTOYHBIX U I'PYHTOBBIX

BOoJax mpenacrasieHa B Tada. 8.
Tabnuua 8

Cxema nposeaeHHs IKCNIEPHMEHTOB 10 1€KTPOHHO-MHKPOCKOITHYECKON
BM3YAAH3AUHH U HACHTHPUKALIHY HAHOYACTHI B CTOYHLIX H FTPYHTOBBIX BOAAX
METOAOM HeraTHBHO OKPAWEHHbIX NPENAPATOB

QOOBEKT UCCeaoBanNn [ pyHTOBbBIE ¥ CTOYHBIE BOALI
I D T

Xuakxocts (CycneHIns BOABI, COlcpikalnas opraHuye-
CKHE M HEOPTraHWUYECKHUE IPHMECH)

10—20 cm” dunprpara crouHol (rpyHTOBONR) BOAK,
NONYYEHHOTO NOCAEC MEANIEHHOrO BhilapuBaHua 1—2 1

¢HnLTPaTa CTOYHOH BOAM

[Ipo600TOOPHHK BOABI, POTOPHBIM BaKYyYMHBIN HAacOC
HJIH BOAOCTPYHRHBIA HacocC, Boaduas OaHsa, JIeKTpoH-
HeIH MUMKpockon o n. 6.1.1

dusiyeckad gopma

KonuuecTBo MaTepHana ans
BBIITOJIHECHHA UccaenoBaHmnis

HpubopHoe obecneucHue
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IMponomkenne 1abn. 8

v 2

KpyraoaoHHele ko010 BMECTHMOCTBIO 2 HIIH 3 11 CO
KoM, 06e330neHHBIE PHUILTPBI, MHHLIET A8 K-
POHHO-MHKPOCKOTIHYECKHX paboT, INEKTPOHHO-
MHKPOCKOIIHYECKHE CETOYKH, M1aCTHHKA Te(IoHa
pasmepoM 10 x 20 cM, MHKPOTHIIETKA BMECTHMOCTBIO
50 MM°, HAKOHEYHHKH K MHKPOIIMIIETKE, KONObI BME-
cruMoctrio 100 cM’, MpoGHPKH BMECTHMOCTRIO 20 cM,

[MHIICTKH

®opmsap, ko10AMH, aMHIIAIICTAT, NUXJIOPITAH, Ypa-
XMMHUECKHC PCAKTHBLL HUALETaT, AUCTHIUIHpOBaHHAA BOJa

Jtan 1 (noAroToBKa peakTHBOB M MaTepHaJIoB K
KCIEPHMEHTY):
npurorosnenude 0,15 %-ro pacreopa popmsapa Ha
nuxnopatane uam 0,5 %-ro pacrsopa KoJUIOXHA Ha
aMHJALIeTaTe,
|- NOKPBHITHE 3CKTPOHHO-MHKPOCKOMHUYECCKHX CETOYEK
Ebopmaapoaoﬂ (xonnoaneBoOi) NIEHKOH;
npurotosacHue 1,0 %-ro pacrasopa ypanunauerara.
Otan 2 (npenapupoBaHHe 00pa3ioB A1 JACKTPOHHON
MHUKPOCKOITHH):
[Npenapuposanue o6pasuoB [~ npo6ei cTo4HON (rPYHTOBOI) BOAB! PHIALTPYIOT Yeped
1719 UCCICAOBAHHUR B JNIeK-  |5—6 cnoes 06€330/1eHHBIX PUABTPOB, QUILTPAT BbI-
HYOHHOM MHKDPOCKOIIE NTMBAIOT B XHMHYECKH YHCThIC K006b1, COCIHHEHHbIE C
POTOPHLIM BAKYYMHBIM HACOCOM HITH BOAOCTPYHHBIM
HAcOCOM, (PMIBTPAT BHNAPHBAIOT Ha BOAAHOH baHe
npu TeMneparype 80—90 °C 1o yMeHbUICHNS nepBo-
HayaneHoro oosema B 1 000—2 000 pas3,
npo6sl KOHUEHTPpHPOBAHHOrO PHIILTPATA BHINAPHBA-
HHEM HaHOCAT Ha JJIEKTPOHHO-MHKPOCKOTHYECKHE
€TOYKH, NOKPbIThIE GdopMBapoBO# (KOMIOAHEBOH)
TUVICHKOMN;
NpH HEOOXOAUMOCTH CETOYKH KOHTPaCTHPYIOT
1,0 %-M pacTBOpOM ypaHuJalcTara

MarepuaJibl

Hccnenosanue npod BoALI B
NpOCBEYHBAIOLLCM IJICK-
DOHHOM MHKPOCKOIE

CornacHo nn. 6.3

OCHOBHEIE JTAlbL:
BH3YyaJIM3auMA HAHOYACTHL B CTPYKTYpE BObI;
MOPPOMETPHUCCKHE aHATH3 HAHOUACTHLL,
onpeaeieHHe CTCICHHA MOMHMOPYHIMA HAHOYACTHLL B
BOAE;

onpeJesieHHe CTENSHH arperupoBaHHOCTH HaHOYa-
CTHLL B BOJI€E

Crpyxrypubie H MOPQOMETPHYECKHE XaPAKTEPUCTHKH
HaHOMAaTepHaia.
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GpaxeHuit

CTPYKTYPhI HAHOMATEpHAA
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OCHOBHBIEC MAPAMETPHI U
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[TponomkeHue Tad. 8

v 2

HaHOMaTepHana B CTOYHBIX Ha/H4YHe yacTul pasMepamu 1,0—100,0 uM B 00pasiie;
(FpYHTOBBIX) BO/1aX AJIS YPOBCHL ICKTPOHHO-OINTHYECKOM TJIOTHOCTH Hac-
BbLAAYH 3aKJIOUCHMHS THULL,
dhopma yacTuu;
ko3¢ PULMEHT PopMbl HAHOHACTHL;
CTENEHb NOIUMOPMHU3IMA HAHOYACTHIL B BOJIE,
CTEINEHb ATPErHPOBAHHOCTU HAHOYACTHL, B BOAE;
Xapakrep pacrnpeaencHus HaHOYacTHILL B BOJIC

PesynbtaTel ¥ 3aKJIHOMEHHE JIEKTPOHHO-MHKPOCKOIMUUYECKOH BH3IyallU-
3alMH M MIACHTHPHUKALUMM HAHOYACTHL B Mpobax CTOYHLIX (IPYHTOBBIX) BOA
cogepXkar HHpOPMaLIMIO 0 POpPME, CTPYKTYPE U pasMepax HAHOYACTHL B MC-
cJielyeMbiX npobax BOALI, AAHHbIE O CTENEHH ArperipoBaHHOCTH HAHOYa-
CTUL, CBEJIEHUA O XApaKTepe paclpeAeCHHA HAHOUACTHL B ofpa3uax, 3Jjex-
TPOHHO-MHUKPOCKONUYECKHEe N300pa)keHua 4acTHLL B BOe.

6.4.0.2. DaeKmpOHHO-MUKDOCKONUYECKAA BU3YAAUIAYWI U UOEHMUDU-
KAYUst HAHOYACMUY 6 CMOYHBIX U 2PYHMOBBIX 800aX MemOOOM yaAbMPamoH-
KUx cpe3os

Cxema MnpoBEIEHHA IKCIIEPHMEHTOB 3JIEKTPOHHO-MUKPOCKONHUUECKOH
BU3yaJIH3aUUHY ¥ MACHTHPHUKALIMKN HAHOMACTHIL B TBEPAOH (QPPaKLIMU CTOYHBIX

H 'PYHTOBbLIX BOJ npescTasaeHa B Tabn. 9.
Tabnuua 9

CxeMa npoBeaeHns IKCNEPHMEHTOB N0 3JIeKTPOHHO-MHKPOCKONHYECKOi
BH3YAJNHIAUNH H HACHTHHNKALHH HAHOMACTHU TBepAOH PpPAKUHH CTOUHDIX
W FPYHTOBLIX BOJ

Bua ncenenyeMoro Marepuana Teepaas GppakuHs CTOUHBIX
H TPYHTOBbLIX BOJ HJH OCANOK

| “
®uinueckas popma uccacayemoro  [Ocanok (BaaxHas OHoOMacca ruApoOHOHTOB K
Marepuana IMUKPOOPTraHH3IMOB)

KonuyecTBo MaTepnaia Ui BoinoJi- .
HEHHA HCCIEea0BaMi 100—150 Mr snaxxHoi DHOMAacchl OUOTIEHKH

.1eKTpOHHbI# MUKpOCKomn 1o . 6.1.1;
ZONOANHTENLHOE 0DopyROBaHNeE o 1. 6.2.5

[THHUET A ANEKTPOHHO-MUKPOCKOITHUCCKHX
IpaboT, INEKTPOHHO-MHUKPOCKONHYECKHE CEe-
ITOSKH, MIaCTHHKA Te(IOHA pa3MepOM
MarepHasnt 10 x 20 CM, MHKPOIUIIETKa BMECTUMOCTbIO
SO MM’, HAKOHEYHHKH K MHUKPOTHIIETKE, KO:1-
Obl wecmmoc:‘rhm 100 c™m’, npo6upky BMe-
cTUMOCThIo 20 cM’, UneTKK

[TpubopHoOE 0becneyeHue
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[IpoaomxeHne Tabn. 9

I S e B

XHMHUECKHUE PCAKTHBAI

[IpenapupoBanue 0bpasuos A
HUCCNCAOBAHHSA B YICKTPOHHOM
MHUKPOCKOTC

[ TyTapoBbiil anpAeTHA, YETHIPEXOKHCh OCMMA,
KaKOWUAaT HATPHSK, ITHJIOBLIHA criMpT, abco-
moTHeI dTHROBLIHK ciinpT vy 100,0 % aue-
OH, 3MOKCHAHBIC CMOMbI (ApanInuT UITH 3NTOH),
¢opMBap, KOANOAUHA, aMHUITALIETAT, THXTIOPI-
AH, YPaHHIALETaT, UMTPAT CBHHIA, AHCTHII-
JINpOBaHHaA BOa

Jran | (moAroTroBka peakTHBOB M MaTepHaJIoB
K 3KCIIEPUMEHTY):

npurotoBicHue 4,0 %-ro pacraopa riyra-
posoro ansacruaa Ha 0,01 monp kakoaunar-

HoM Oydepe (pH 7,2);

- nproTosachue 2,0 %-ro pacrsopa YerTnipex-

OKHCU ocMHUa Ha 0,01 Monb KakOAHNATHOM
oydepe (pH 7,2);

— [IPUroToBJICHHE 6aTapeu cnupTOB BO3pac-

Taomeht KOHLUEHTpALMKCH;
- NPUrOTOBJICHHUE CMECH abCONMKTHOTO CITHPTA

¥ ANMOKCHAHOA cMOABL (apanaurtal;
—~ 3AJIMBOMHAN JMOKCUIHAA CMOJIA,;

npurotonenue 0,15 %-ro pacrsopa gopm-
Bapa Ha auxjaopartaHe HiHd 0,5 %-ro pacrsopa
KOJINOAWA HAa aMHJIaLIeTaTe,

[MOKPHITHE INEKTPOHHO-MHKPOCKONMHYECCKUX
cetoyek dopMBapoBOH (KonoaueBoi) rueH-
KOH, '

npurotosiacHue 1,0 %-ro pacrsopa ypanui-
aterara; IpMroToBJICHHE pacTBOpa UHTpaTa
CBHHLUA; MNPHIOTOBJICHHE INOKCHAHOH CMOJTH
Jran 2 (npenapuposanue 00paliios ans
INEKTPOHHOH MHKPOCKONKH): _

npofsI ocanka PHKCHPYIOT H HHAKTHBHPYIOT |
B 4,0 %-M pacTBope rAyTapoOBOro albaeruia
Ha 0,01 mons xakoaunatHoM Oygepe (pH 7,2),

o6pa3ubl nodpukcHpyioT 8 2,0 %-M pacTsope
4ETHIPEXOKHCH ocMHA Ha 0,01 Mosb KaKoaH-
natuoM 6ydepe (pH 7,2);

o0Opa3ubl ASTUAPATHPYIOT B HECKOJIBKHX
CMEHaxX 3THNOBOI0 CIIMpTa C Bo3pacraiouich
KOHLIeHTpaluKe, oOpa3ib! BhACPKUBAIOT B
TpeX cMeHaX abCONIOTHONO ATHIOBOTO CITHPTA
KM AlleTOHA,;

o6pa3Lbl NPONHATHIBAIOT B TPEX CMEHAaX al-
COJIIOTHOT'O 3THJIOBOIO CIHPTA H apaIiNTa;

o6pa3ubl 3aKMI04YAI0T B ApALAMT M TNOJIHME-
PH3YIOT B TEYCHHE 72 4 NpH TeMneparype
60 °C;
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[Tpononxkenne tabn. 9

!
Ha YILTPAMHKPOTOME CTCKIISHHBIM HOXOM
13 00pa3noB ocagka CTOYHBLIX (FPYHTOBKIX )
BOJ1 MONYYAKOT yNhTPATOHKHUE Cpe3bl TOJIM-
Ho# 30,0—60.0 nm;
— yJIbTPATOHKHE Cpe3bl MOHTHPYIOT Ha 3/1EK-
TPOHHO-MHKPOCKOIAUYECKHE CETOUKH, NTOKPbI-
Tbiec GOPMBApPOBO#i NNEHKOMN;
— yJABTpAaTOHKUE CPe3bl HAHOMATEPHAJIA OK-
pauiKBaioT uMTpaToM cBiHua u 1,0 %-M pac-
TBOPOM ypaHKaUeTaTa

Hccnenopaine yAbTPACTPYKTYPbl
0Caj1Ka CTOMHBIX (I'PYHTOBEIX) BO/1 B
[NPOCBEYHBAIOILIEM JJIEKTPOHHOM
MHKDOCKOTE

CornacHo 11. 6.3

(OCHOBHBIE JTaMNbI:

BU3YATH3aLIMA HAHOYACTHLL HA YIbTPATOH-
KHX Cpe3ax OCaaKa CTOMHBIX (FPYHTORBIX)
BOJ,

MOPOMETPHYECKHI aHANNM3 HAHOYACTHL B
CTPYKTYPE OcallKka CTOYHBIX (IPYHTOBbBIX) BOJ |
H KJIETOK THAPOOHOHTOB, MMKPOOPIraHH3IMOB;

OfpeeICHHE CTEMEHH nosmMopduima na-
HOYACTHLL B CTPYKTYpE O0CaaKa CTOUYHBIX
(FPYHTOBBIX) BOA H KJICTOK MHUKPOOPTaHHU3-
MOB,;

- OLIEHKA CTEIICHH 3AIrPYKEHHOCTH rRapoduo-
HTOB ¥ MUKPOGOB HAHOYACTHUAMM (HYHCITO
HaHOUACTHL KA O/IHY KIETKY);

JIMArHOCTHKA CTPYKTYPHBIX NaTO/IOTUH B
MHKpobax;

ONMpEACNCHUE Yuclia MUKpOoOOB B ocajlke ¢
JieTAIbHBIMH MOBPECXKIACHHAMH H AP.

CtpykrypHuie 1 MOpdOMeETpHUUECKHE XapaK-
CPMCTHKH HaHOMATEpHana:
Hanuyme yactui pasmepamu 1,0—100,0 um
B OCAAKE CTOYHBLIX (IPYHTOBLIX) BOJ;
YPOBE€HDb JJICKTPOHHO-ONTU4ECKOH IJIOTHO-
(OcCHOBHbIE NapaMeTpPbl H XapaKTEepPH- |CTH HAHOMACTHL;
CTHKHM HAHOMACTHLL (HaHoMaTepHrana) 1~ dopma HaROYACTHL,
B CTPYKTYPE 0CaKa CTOMHBIX (IPYH- | kodpduumenT PopMbl HAHOYACTHIL;
TOBBIX) BO4 ANA BhUIA4H 3aK/IHOYEHHS [- CTENCHb NOJUMOpP(PHUIMA HAHOYACTHIL B Ma-
[repuane;
—~ CTEMNEHb arperHpo8aHHOCTH HAHOYACTHIL B
obpasue;
CTEMEHDb 3arpYXEeHHOCTH MUKpOOOB HAHOYA-
CTHUAMH;

AHA5IU3 IICKTPOHHO-
MHKPOCKOMHUHYECKHX H300paxeHHH
YASTPACTPYKTYPbl 0CaAKa CTOYHBIX
(FPYHTOBLIX) BOA, COACPKALLETO HA~
HOMAaTepHanbl

50



MP 1.2.2639—10

[IpoaoikeHune tabn. 9

— XapakTep NoBPEXICHHH YILTPACTPYKTYDhI
MHUKpP0OOOB HAHOYACTHLIAMM;

KONUYECTBO MHKPOOOB B OCaJKE C UHTAKT-
HOH YNBLTPACTPYKTYPOIA;

YHCJIO MHKPOOOB B OCAlIKE C JICTANIBHLIMH
[OBPCIKIACHHAMH H .

Pe3yabTaThl M 3aKJAOYECHHE 3JIEKTPOHHO-MHUKPOCKOINHYECKOR BH3YyaIH-
3alUM N HIEHTHPUKAUMH HAHOMYACTHL B CTPYKTYpPE 0Caika CTOYHbIX (IpYyH-
TOBBIX) BOA coaepxkKat HHDopMauuio o GopMme, CTPYKTYpe U pasMepax HaHO-
YACTUL B HMCCIENYyeMOM MarepHasle, JaHHbIE O CTENEHH arperdpoBHHOCTM
HAHOYACTHL, CBEACHHUA O XapakTepe paciipeeneHus HAHOYaCTHL] B obpa3nax,
YUCJIO YacTHIl HA OJAWH MHKPOO, XapakTep U CTeneHb MOBPEXKIACHHUA MHKPO-
OpPraHH3MOB HAHOYACTHLAMH, 3JEKTPOHHO-MHUKPOCKOMHYECKHE U300parxke HMs
HaHOYaCTHI, 0OCaaKa U MUHKPOOOB.

6.4.7. INEeKTPOHHO-MHKPOCKOIIHYECKAH BHIYAJIH3ALHA

H HACHTHPHKALHA HAHOYACTHI B TOHKO/R CTPYKTYpE
00pa3uoB NOYBLI, PYHTA, JOHHBLIX OTJIOXKEHH i

B CTpyKType NmOuYBHl, IpYHTa H QOHHBIX OTJOXEHUH COmEpKATCA Opra-
HUYECKHUE BELIECTBA, MHHEPA/Ihl, BOJA, XKHBbIE OPTaHH3Mbl H MHKPOOPTraHU3MBI.
B mouse, IPyHTE W JOHHBIX OTJOXKEHHAX HAKAIUIMBAKOTCA MPOAYKTHI XO3fii-
CTBCHHON JEATENBLHOCTH YEJIOBEKA, TAKHE KAaK HEOPraHWYECKHE H OpraHHuc-
CKHe€ BellleCcTBa, NPOAYKTHI UX pacnaja, HaHOMAaTepPHaJIbl, TOKCHKAHTLI H T. 4.

Llensto ABasieTCs oMnpeaeyieHHe HAJIHYHS HAHOYACTHLL B CTPYKTYPE NOU-
Bbl, 'PYHTa H JOHHBIX OTJIOKECHUH, NPOBEJECHNE CTPYKTYPHOI H MOpGiOMET-
pHYECKON WACHTHPHUKAUHN HAHOYACTHL B CTPYKTYpE MOYBLI ([PYHTA U OOH-

HBIX OTIOXEHHH) U B TOHKOHU CTPYKTYpE KOMIIO3ULIHOHHBIX 3JIEMEHTOB MOY-
Bbl (I'PYHTa M JOHHBIX OTJIOXKEHHUH), )KUBBIX MHKpoopraHuiMax (bakrepusx,

ApoxoKax, rpubax 1 OZHOKJIETOMHBIX BOOOPOCIIAX).

OG6pasupbl noyBbl (FPYHTa W JOHHBIX OTJOXKEHHiT) o6bemoM | aM® cyc-
NEH3UPYIOT B |—2 T AUCTUINTHPORAHHOM BO/bI. 3aTEM MOJYYEHHYIO CYCNEH-
3110 QUIBTPYIOT uepe3 2—3 CJI0A MEAULIMHCKON Mapny s YJalleHUs Kpyn-
HbIX M TBepAbIX 4acTul royBbl. [lonydeHHbift (HALTPAT AOMONHHTEIBHO
GUNBTPYIOT yepe3d 5—6 cnoeB 06€330N¢HHBIX QUILTPOB. OUILTPAT BbIJIMBA-
IOT B KPYITIOQOHHYIO XHMHYECKH HYUCTYKO Konby. 3ateM Ko0y, coelHHEeH-
HYI0 C BOOOCTPYHHBLIM WIH POTOPHBIM BaKyyMHBIM HAacOCOM, NOMEILAKOT Ha
BOIAAHYIO OaHio U npu temnepatype 80—90 °C BeinapusaloT Boay a0 odbemMa
10—20 cm’. [Tpobbi dpunbTpaTa Nocie BbINAPUBAHHA UCHOJIL3YIOT ANA [IPH-
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rOTOBJIEHHSA HEraTHUBHO-OKPALUCHHBIX TIPENApaToOB AMA JIEKTPOHHO-MHUKPO-
CKOMUYECKON BHU3YaATH3aLUHU M MACHTUPHUKALMH HAHOYACTHL B pacTBOPHMOHN
¢ppakuudu noysbl (FPpyHTa M AOHHBIX OTAOXKeHu#) (n. 6.4.7.1). Ocagok ¢
GHNbTPa HCNOAB3YIOT Ul NIpeNapUpOBaHHs yIbTPAaTOHKUX CPE30B A JJIEK-
TPOHHO-MUKPOCKONHMYECKOH BU3YAIM3aLMU W HACHTHPHKALIMKM HAHOYACTHL B
TBEPAONA PpakunH MOYBLl (rpyHTa, JOHHBIX OTIOXEHUN) (1. 6.4.7.2).

6.4.7.1. OnexkmpoHHO-MUKPOCKONUYECKA 6U3Yaru3ayus U uoeHmughu-
KAYUsl HaHoNacmuy 8 6000pacmaoPpuUMou GPaKyuu no¥esl (CpyHma, OOHHbIX
OMJIODICEHUU) MEMOOOM HE2AMUBHO-OKPAWEHHBIX NPEenapamos

CxeMa npoBeNEHHA 3KCIIEPUMEHTOB M0 3JIEKTPOHHO-MHKPOCKOITHYEC-
KO# BU3yaJIn3alUMM U UAEHTU(DUKALMH HAHOYACTUIL B pACTBOPUMOH PppaKkumH
no4sbl (FPYHTa, AOHHBLIX OTJIOXKEHUA) NpeacTaBiieHa B Tad. 10.

Tabnuua 10

Cxema npoBeieHHsi IKCNEPHMEHTOB N0 INEKTPOHHO-MHKPOCKONHYEC KON
BH3IYAIHIAUNK U UACHTHPHKAUHH HAHOYACTHL B PACTBOPHMO GPAKUHH INOYBLI
(rpyHTa, JOHHLIX 0TJI0XKEHHNI) METOAOM HEraTUBHO OKPALUEHHbIX NPENAPATOB

BoaHas CycneH3us noyse!
(OO0BLEKT UCCICN0BaBHSA ..
CIeA (rpyHTa, ROHHBIX OTJIOXKEHUIA)

l 2

et it eyl — - e ——— i —————— e ———————————————————

AKnakocts (BOAOpACTBOpHUMAN (PpAKLIHA TOYBbI
(rpyHTa, JOHHBIX OTNOXEHHWH)

10—20 cM” punsTpara, NoNy4EHHOro 10cjae MeIJICH-
HOTrO BbINApUBAHKA 1—2 1 punbTpaTa BOAOPACTBOPH-
MO (PpakUHH MO4BbLE (I'PYHTA, AOHHLIX OTIIOKEHHUH )

[Ipo600TOOpHMK BOALI, POTOPHEIA BAKYYMHBIH HAcOC

[IpnbopHoe obGecneyenne (Wi BOOOCTPYHHBIR HACOC, BOJAsSHAA OaHs, J1EKTPOH-
HbIii MHKpoOcKoOII o 11, 6.1.1

KpyrinoaoHHsie Koa0bI BMECTHMOCTBIO 2 HItH 3 11 CO
mnugoM, 00e330N¢HEbIC GUALTPLL, MUHLET 1Jid INCKT-
POHHO-MHUKPOCKOMHYECKUX padoT, INEKTPOHHO-MHKPO-
{MaTtepuans CKONWYECKNE CETOYKH, NIACTHHKA Te()10HA pa3MEPOM
10 x 20 cM, MEKpOTIMITETKA BMECTHMOCTBIO S0 MM,
HAKOHCYHHKH K MUKPONUIIETKE, KONOBI BMECTHMOCTEIO
100 cM’, npoBupky BMecTHMOCTBIO 20 cM’, MHNIETKH

GopMBap, KOMIOANHA, aMHU/IALIeTaT, JUXJI0PITAH,
ypaHUJlalueTar, AHCTHJLIMPOBAHHAR BO/lA

Jran | (NnOAroToBKa peakKTHBOR H MATEPHUAJIOB K
IKCIICPHUMEHTY):

npurororacHue 0,15 %-ro pacrsopa gopmBapa Ha JIHXJI0p-
yraHe UM 0,5 Y-ro pacTBOpa KO/UIOONS Ha aMHJIALIETATE,
MOKPBITHE IICKTPOHHO-MHUKPOCKOMHYECKUX CETOUEK

dopMBapoBoit (KOJIOAHEBOIH) NNCHKOI;

buznyeckas popma

Koanuecrso mateprana s
BLINOJIHEHHA HCCAECIOBAHHUHA |

!

XUMHYECKHE PCAKTHBSI

[Ipenapuposanune 0Opa3LioB
Ut MCCIEA0BAHUS B
INCKTPOHHOM MHUKPOCKOIE
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[Tpogonxenue tada. 10

I T A

npuroroieHue 1,0 %-ro pacrsopa ypaHusnailerara.
Jrtan 2 (npenapupoBaHue 00pa3os A 3NMCKTPOHHOH
MHUKPOCKOINHH):

npoOkl TOUBLI (rpyHTa, AOHHBIX OTJOKCHHH) 1 am’
CYCIICH3MPYIOT B 1—2 1 JUCTHILIMPOBAHHOH BOBI,
[MOAYHEHHYIO CYCITCH3HIO QUABTPYIOT HEPE3 HECKOABKO

C/I0€B MapJIn U1 YAAACHHSA KPYITHBIX HCPACTBOPHMBbBIX
YaCcTHIl NTOYBBI; NEPBHUHLIA PUNBTpAT CYCTIEH3NH NOY-

BhI QHILTPYIOT uepe3 3—6 cnoes 00€30/ICHHBIX
¢HAETPOB; PUNLTPAT BEUIHBAIOT B XUMHYECCKH YHCTHIC |
KONOBI, COEANHEHHBIE C POTOPHLIM BAKYYMHBIM HACO-
COM HJIH BOAOCTPYHHBIM HACOCOM, BhIIApHUBAIOT Ha
BoagHO# 6ane npu remueparype 80—90 °C 1o ymeHb-
weHns o6rema npoOwl Boasl B $00—1 000 pas;

[ocjic BeinapuBaHug 1pobul U3 pacTBOPUMON Ppax-
[IMM NOYBLI (IPYHTA, JOHHBIX OTJIOKECHHH) HAHOCAT HA
DIEKTPOHHO-MUKPOCKONUUYSCKHE CCTOUKY, NTOKPLITHIC
¢opmBapoBOH (KONIOAUEBO) ILIIEHKOH,

- CETOMKH KOHTPpAacTHpYIOT 1,0 Y%-M pacrsopoMm
ypaHujalerara

Hccienonadue npod pacteo-
puMoOH ppakuMH 110YBbI

(rpyHTa, JOHHBIX OTNOXKE- OTNIAcHO 11. 6.3 |
HH#) B MPOCBEYUBAIOLLIEM
INEKTPOHHOM MUKPOCKOIIE

OCHOBHBIE ITAMNBI:

AHAH3 IEKTPOHHO- BM3yaJIH3aIMA HAHOYACTHLL B paCTBOPHMOH (ppakiivK
MUKPOCKOIHYECKHX H3O0~ MOYBE! (TPYHTA, AOHHBIX OTI0XECHHH);

OpakeHHUH CTPYKTYpbl HAHO- +— MOpQOMETPHYECKHH GHATN3 HAHOYACTHILL,

Marepuaa (MpoayKra) B ornpeaencHue CTENEHU NOIUMMOopdHUIMa HAHOYACTHL B

npodax pactsopumoit Ppak- {pacTBopHMCH (pakiiHH NOUBLI (rPyHTa, IOHHLIX OT.10-

LHH ITOUBLI (FPYHTA, AOHHBIX PKEHHIA ),
OTIOXEHUH) creneHs arperMpoBaHHOCTH HAHOYACTUIL B PACTRO-

prMO#l QPAKLIHM 1104BBE (FPYHTA, IOHHBIX OTIOXEHHH)

TPYKTYPHBIE U MOPPOMETPHYECKHE XAPAKTEPHCTHKH
HaHOMAaTEepHana:
HanuuHe yacruu pasmepamu 1,0—100,0 uM B 06pasue;
OcHOBHBIC TapaMEeTPhI U YPOBEHL IIEKTPOHHO-ONMTHYECKOMN MIIOTHOCTH YaCTHL,
XapaKTEPHCTHKH HaHOMaTe- |- GopMa YacTHlL, l
puana 8 pactsopumoit ppak- - ko3pduuHeHT PopMbI HAHOUYACTHIL,
IIMH NOMBBI (TPYHTA, AOHHBIX [— CTENEHb NOAUMOpPHU3IMA HAHOYUACTHIL B PACTBOPHUMON
OTNOXEHUR) 118 BuaYd  (ppakuMy OB (FPYHTA, NOHHBIX OTAOXKEHHR]);
3AKTIOYCHHUS CTENCHb arperipoBaHHOCTH HAHOYACTHL B PACTBO-
puMO# GpakUMH NMOYBLI (FPYHTA, JOHHLIX OTJIOXKEHUMH);
XapakTep pacrpeneseHHs HAaHOYacTHIL B paCTBOPH-
MOH (ppakLiHK NOYRLI (FPYHTA, /IOHHBIX OTJOXKEHHH)

i
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6.4.7.2. INeKMPOHHO-MUKDOCKONUYECKAA BUIYARU3AYUA U UOCHMUQDU-
Kayusi HaHovacmuy 8 oOpaszyax noyewl (2pyHmMa, OOHHBLIX OMAOICEHUU) Me-
MOOOM YIbMPAMOHKUX CPE308
(CxeMa mpOBEJEHUA DKCIEPUMEHTOB JIEKTPOHHO-MHKPOCKONHYECKOM
BH3YaIN3allMH ¥ MAEHTH(PUKAIIMM HAHOYACTHL B HepacTBOpHMOH (paxumu
NouBbl (FPYHTA, IOHHBIX OTI0XEHUH) METONOM YNBTPATOHKUX CPE30B MpE-

cTamjieHa B Taou. 11.

Tabnuua 11

CxeMa NpoBeaeHHH IKCIIEPHUMEHTOB 110 )IEKTPOHHO-MHKPOCKONHYECKO#
BH3YANH3AUHH H HAEHTHPHUKALNHM HAHOMACTHI B TOHKOH CTPYKTYpe
HEepPacTBOPHMON PpaKLUMH NOYBLI (TPYHTA, JOHHBLIX OT/10KEHHH)
MeTOA0M YALTPATOHKHX CPE3oB

Bun uccneayemoro marepuana HepactBopumas ¢pakitus MO4BbI
~ (rpyHTa, JOHHBIX OTJIOKEHHUH)

1
Ouiznueckas gopma Hcce-

JAYEMOT0 Marepuana

KoymyecTro Marepuana a1s

BLINOSIHEHHUS HCCHETOBAHUN

[IpubopHoe obecricuenue

Marepuaisl

XHUMHUUYECKHE PCAKTHBLI

2

BnaxHas Macca
e e e e e —— = e e —————

{ 00—150 Mr BaaxHOU Maccel (0cagka)

INEKTPOHRBIA MUKpOCKON 1o 11. 6.1.1;
O0nonHUTENbHOE 00opyaoBaHKe (10 11 6.2.5

[Tunuer ais IneKTPOHHO-MHUKPOCKOMTUYECKHX padoT,
MEKTPOHHO-MUKPOCKOITUYECKHE CETOYKH, TUIACTHHKA
TedoHa pasMepoM 10 x 20 cM, MUKpONIHITETKA BME-
CTUMOCTBIO SO MM’ , HAKOHEHHHMKH K MUKPOITHNIETKE,
KOJI0BI Bmeﬂumombm 100 cM, npo6upky BMecTH-
MOCTBIO 20 CM’, NMUNETKM

| nyraposbiii anbaerul, 4eTepeXOKUch OCMHA, KaKo-
NHMAAT HATPUS, ITHIOBLIHA CITUPT, A0CONMIOTHLIA 3TH-
noeiit cridpt win 100,0 % aueToH, InokCUaHbIC

|CMOJTBI (APAJLAMT MM JMOH), GOopMBap, KONTOAHH,

aMUJIALIeTaT, AMXJIOPITAH, YpaHHaLeTaT, UUTpaT

I Ipenapuposanue obpazunos
115 UCC/IEIOBAHKUA B
WIEKTPOHHOM MHUKPOCKOLIE

>4

CBHHLA, AMCTHIIIMPOBAHHAN BOJA

Jran 1 (IoAroToBKa peakTHBOB U MATEPHAIIOB K IKC-

MIEPUMEHTY):

— npurotopienure 4,0 Y%-ro pacTsopa raytrapoBoro
anbaeruaa Ha 0,01 mons kakoaunatHoM Oydepe
(pH 7,2);

— npurotosiicHue 4,0 Y%o~ro pacTsopa 4eThIPEXOKUCH
ocmus Ha 0,01 monp kakoaunatHoM Oydepe

(pH 7,2);

— MPUrOTOB/IEHHE DaTApEH CIUPTOB BO3pacTaloLicH
KOHLICHTPAIUEH,
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[TpoaonxeHne Tabn. 11

I T A

NPUTOTOBIEHHE CMECH aDCOMIIOTHOrO CITHPTA M
INOKCHIAHOH CMOALI (apanaura),

3AIHBOYHAN 3MOKCHIHA CMOJa;

npurorosaeHue 0,15 %-ro pacreopa popmsapa Ha

uxnopatade unu 0,5 %-ro pacreopa koJ1104UA HA
aMMIaLEeTaTe,

[MOKPLITHE HEKTPOHHO-MHKPOCKOMHYECKHX CETO-
yek GopMBapOBOH (X0TIOZHEBON) MICHKOH,

npurotoeneHus 1,0 %-ro pacrsopa ypaHunauerara, |
MPUrOTOBIICHHE PACTBOPA LIMTPaATa CBHHUA; MPHIO-
TOBJICHUE ITOKCHAHOW CMOJTBI.

Jtan 2 (npenapMpoBaHHe 00pa3lioB /U IMEKTPOH-

HO MHKPOCKOIUHK):

— o6pasiisl prkcupyioT B 4,0 %-M pacTsope rayTapo- |

BOro anpiacruiaa Ha 0,01 Mo kakoau:1aTHOM Oydepe

(pH 7,2);

—- npoObt NoPHKCHpYIOT B 2,0 Y%-M pacTBOpE YETHI-
pexokHcH ocMuA Ha 0,01 MOJIb KaKOANIATHOM

6y¢>epe (pH 7.,2);

|— obpa3ubl AErHWIPaTHPYIOT B HECKOIbKHUX CMEHAX

YTH.I0BOTO CITHPTA C BO3pactaloweil KOHUCHTpalMEH,

o0pa3ubl BLLIEPKHBAIOT B TPEX CMEHAX abCOIOTHOTO

YTHIOBOrO CIIUPTA UK ALIETOHA;

oOpa3ubl [POITHTLIBAIOT B TPEX CMEHAX adCoTIOTHO-
0 ITHNOBOrO CIUPTA K ApalitMTa;

o0Opa3ubl 3aK/1I04AI0T B apaJLIHT H NO.THMEPHU3YIOT B
TeucHHe 72 4 npu remneparype 60 °C,

- Ha YALTPAMHKPOTOME CTCKIAHHLIM HOXKOM H3 00-
pa3lioB HEPACTBOPHMON (PPaKLIMK MOUBLI (TPYHTA,

OHHBIX OT.IOKCHHHA) MONYHAIOT Y. ILTPATOHKHE CPC3bl
TomuuHor 30,0—60,0 nMm;

YALTPATOHKUE CPEILI MOHTUPYIOT Ha 3ICKTPOHHO-
MHKPOCKOIIHUYECKUE CETOYUKH, ITOKPLITHIE (POPMBAPO-
BOM MIeHKOH;

yJILTPATOHKHE CPE3bl HAHOMATCPHANIA OKPAILHBAIOT

vaToM cBHHIa U 1,0 %M pacTBOpOM ypaHHnalerara

HUccnenoBalHe yabTpacTpyK-
yPbl HEPACTBOPHUMOH (pak-
LIMM T10Y4BLI (IPYHTA, JOHHRIX [CornacHo . 6.3
OT/IOKEHHHR) B [IPOCBEUHBAIO-
IEM DJICKTPOHHOM MUKPOCKOIE

OcHOBHBIE dTAIlbI;

AHAJIH3 ICKTPOHHO-MHKPO- BU3yAJIH3aUUA HAHOYACTHL HA YABTPATOHKHX Cpe-
CKOMHUYECKUX H300paxkeHuit  |3ax HepacTBOPHUMOH PpakLIMH I04BbI (FPYHTA, JOH-
YIbLTPACTPYKTYPhi OCANKA HbIX OTJIOXKEHUH ),

CTOYHBIX (MPYHTOBBIX) BOA, CO- |— MOpHOMETPHYECKHHA aHAIIH3 HAHOYACTHL B CTPYK-

epxallero HaHoMarepHaibl [Type HepacTBOpUMON PpakLKH MoYBel (IPyHTa, XOH-
HbIX OTJIOXKEHHH),

53



MP 1.2.2639—10

[Tpoaonkenue tabn. 11

;

— ONpeacNcHHUE CTeNeHH NoAMMop¢H3IMa HaHOYACTHLY
B CTPYKTYpE HEpacTBOPUMOHN dpaxuuH Nnoysbl (FPyH-
Ta, JOHHLIX OTIOXKEHHUH); |

OTIPC/C/ICHHE CTEMEHH arperupoBaHHOCTH HAHOYa-
CTH!L] B CTPYKTYpe HEpacTBOPUMOit QpaKLiu MOYBLI
(rpyHTa, A0HHABIX OTAOKCHHH)

CTpyKTYpHBIE U MOPPOMETPUUECKHUE XAPAKTEPHCTH-
KW HaHOMaTepHana.

— HaM4HMe vactHu pasMmepamu 1,0—100,0 um B He-
pPAcTBOPHUMONR dpakilMH NOYBLI (FPYHTA, JOHHBIX
OTJIOXKECHU#);

-- YPOBEHb MIEKTPOHHO-OMTHYECKOW MJIOTHOCTH Yac-
THUIL;

— thopMa yvacruu,

— KOG PUUUEHT POPMB! HAHOUACTHLL;

— CTPYKTYpa penbeda MOBEPXHOCTH YaCTHLI,

-~ CTCIEHDb NOJIMMOPPHU3IMA HAHOHACTHLL B MaTCpHAIC;
—~ CTENEHb arperipoBaHHOCTH HAHOYACTHII B HEpacC-
TBOPUMO QpakiMK MOYBLI (IPYHTA, JOHHBLIX OTJ10-
XEHHH)

(JCHOBHBIE MapaMeETpLI U
XapPaKkTCPUCTHKH HAHOYACTHIL
(HaHOMaTepuana) B CTPYKType
HEpacTBOPHUMO’i Ppakuuu
[TOYBLL (TPYHTA, JOHHBIX
OTNOKCHWIR) AJ1A BbL1AYH
3AKNOYCHUS

Ha 3xpaHe 371eXTPOHHOro MHKPOCKONA, 3aTEM HA JJIEKTPOHHbLIX MHUKPO-
dotorpadusax (M3obpaxenunsax) obpaiua onpeaeynsoT ciaeaylollue CTPYKTYp-
Hble H MOPQOMETPHYECKUE XAPAKTEPUCTUKH HAHOYACTHULl B HEPACTBOPHMOH
dbpakuK NoYBLl (PyHTA, JOHHLIX OTI0XEHHI):

® (popMa YacTHUL;

® pasMep H pacnpelieneHne 110 paMepy HaHOYaCTHLL;

® CTEMEHb arperHpoOBaHHOCTH HaHO4ACTHL,

® XapakTep pacnpeneyicHUs HAHOYacTHL B CTPYKTYype HEpacTBOPHUMOH
¢pakuuy NoyBsl (FPyHTa, JOHHBIX OTIIOXERUN);

Pe3yabTaThl ¥ 3aKIIOUYEHHE INEKTPOHHO-MUKPOCKOIIMYECKON BHU3YaH-
3aUMH U MAEHTHQUKALMH HAHOYACTHL B CTPYKTYPE HepacTBOPHMOM ¢ppaKkLUH
noyssl (rpyHTa, AOHHLIX OTJIOKEHUH) coaepxar HHpopMauvilo o dopmMme,
CTPYKTYpe H pa3Mepax HaHO4YacTHL B HCCJIEAYEMOM MartepHane, NaHHbIE O
CTEMEHW arperHpoBaHHOCTH HAHOYACTHL, CBEACHUA O XapakTepe pacrpeie-
NEeHUS HaHoYacTUll B 0Opasuax, 3MeKTPOHHO-MHUKPOCKOITHYECKHE H300paxe-
HUSl HAHOYACTHIl ¥ CTPYKTYpPbl HEPACTBOPMMOH (pakUMHM MNOYBbl (IPYHTA,
AOHHBbIX OTNOXKCHHI).
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6.4.8. J1eKTPOHHO-MHUKPOCKONHYECKAA BU3YAAHIALHA H

HICHTHPUKALINA HAHOYACTHU B TOHKOM CTPYKTYpe
NPUPOAHLIX OHOIIEHOK

[Ipuponnsie OHOILIEHKH B OKpYyXawolUlel cpeae npeacraBnsioT coboit
opraHMyeckue o0pa3oBaHUsA HA MOBEPXHOCTH HEKOTOPBIX KOHCTPYKUHOHHBIX
JIEMEHTOB NPOMBIIUIEHHBIX U XHIBIX 3JaHNHA, HA MOBEPXHOCTH COOPYKEHUH
U3 KHpnH4ya, KaMmH#A, OeToHa, MeTrasna, KepaMHKH, AepeBa, IU1acTMAacChl, a
TAK)XX€ Ha IMOBEPXHOCTH OTAENBbHLIX ArperaroB H AETaIEH TEXHOJOTHYECKHX
JIMHU#A, MaWIHH ¥ Npubopos, 00pa3oBaBILIHXCA B NPOLIECCE KUIHEACATETbHO-
CTH NPUPOAHBIX (AMKHX) MUKpOOOB HAM accouHauuii OakTepHil, ApoOXKIKEH,
rpuOOB M OAHOKJIETOUHBIX BOAOPOCTE. B cTpykType npHpoAHbIX OHOILIEHOK
MHKPOObI aCCHMMWIHPYIOT WM ASCNOHUPYIOT BCE TO, YTO COAEPXKATCA B BO3-
Ayxe, BOAE, NMOYBE: XMMHYECCKHE IJIEMEHTbI, HAHOYACTHLLI, OPraHHYE€CKHUE
MOJIEKYJIbl, POAYKTH! pacnana H pa3iokeHUs MaTepHaNoB U T. 1.

Llesibio aBJIAETCH onpeaeieHHe HAJIMUHA HAHOYACTUL B CTPYKTYpe Npu-
POAHBIX ODHOMNEHOK, NpOBEACHHE CTPYKTYPHON U MOPPOMETPHUECKOH HIACH-
THHHUKAUMHY YACTHI B CTPYKTYpE OMOIUIEHOK H B XXHBBLIX MHUKPOOPraHUimMax
(6akTepusx, ApoxkKax, rpubax H ONHOKIETOUHbIX BOJAOPOCNAX).

O6pa3upl 6Homnenkn, o6vemoM 1-—2 Mm° (10—15 KycoukoB) MK 61o-
Maccy B KonnuectBe 100—150 mr, coOpaHHYIO C NOBEPXHOCTH KOHCTPYKUM-
OHHbIX ArPEraTtoB MM Marepudanon, QUKCHPYIOT U UHAKTUBUPYIOT 4,0 Y%-M
pacTBOpOM rayTapoBoro aiasferdaa Ha 0,01 Mones xakoaunatHoMm Oydepe
(pH 7,2).

CxeMad [MpOBEJAECHHA IKCIECPHUMEHTOB IJIEKTPOHHO-MHUKPOCKOMHUECKOMH
BH3ya/IM3alMK W HACHTHPHUKALMM HAHOYACTHU B TNPHPOAHBIX OHOILIEHKAX

npeacTasjicHa B Tadn. 12,
Tabnuuya 12

Cxema npoBeeHUd IKCNEPHUMEHTOB N0 MEKTPOHHO-MHUKPOCKONIHYECKOH

BH3YAJHIAUNH H HICHTHPHKARHH HAHOYACTHU B TOHKOR CTPYKTYpe
(IpHPOAHBIX HHONAEHOK

bBuonaeHka WK bHomacca Mnxpoopraﬂmmoml
Bua uccieayeMoro Marepuana cobpaHHasA C NOBEPXHOCTH
KOHCTPYKUMOHHBIX MAaTEPHAJIOR

2

Qusnueckas popma HCCAae1yYemMoro

xafg uiH snaxHas OHonaeHka (OuoMacca
MaTepHasa Cy (buo )

I

KonuuecTRO MaTepuana ans Boino/-

100—150 Mr cyxo#t unu BiraxHOH OHOMaCChl
MiH 10—135 xycouykoB OGHONJIEHKH

eHHSI UCCHeI0RAHUNA
H A BEJTHUMHOM 1—2 MM’
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1

ITpubopHoe odecnicuenue

Marepuainsi

XHUMHUECCKHEC PCaKTUBDI

[Tponomxkenue Tabn. 12

DnexTpoHHbI# Mukpockol no 1. 6.1.1; xo-
MONHHUTENLHOE 000opyaoBaHHe 1O 1. 6.2.5

[THHLUET ANS INeXTPOHHO-MHKPOCKOITHYCCKHX
paboT, 3NEKTPOHHO-MUKPOCKONMHIECCKHE CE-

OY4KH, TUIACTHHKA Te()IOHA pa3sMepoM 10 x 20 cM,
MHKPOTMIIETKA BMECTHMOCTBIO 50 MM, HaKoO-
[HEHHKH K MUKDOTIHTIETKE, Kon0bl BMECTH-
MOCThIO 100 cM”, npoOHUPKH BMECTHMOCTBIO
20 cM’, nHNeTKH

[ nytapoBbifi anbacruj, 4€ThIPEXOKHCh OCMHA,
KaKOJMNaT HATPHS, ITHAOBBIA criupT, abco-
moTHBIA 3THROBLIA ciupT KK 100,0 % aue-
TOH, 3MOKCHAHBIC CMOJIB! (APATLIUT HITH JMIOH),
¢ opMBap, KOINOAKNA, aMHTIALIeTAT, AKXII0D3-
ITaH, ypaHHiaLerar, UHTPaT CBHHLA, TUCTHI-
AMpOBAHHAA BOJIA

l|

ITpenapupoBanue obpasuos 1
HCC/IE10BAHUA B YIEKTPOHHOM
MHKPOCKONE

Otan 1 (nogroroska peamﬂaon H MaTEpPHANOB
K DJKCIICPHUMEHTY):

npurotorncuune 4,0 %-ro pactaopa riyra-
poBoro ansaervaa Ha 0,01 Mone kakoaunar-
HoM Oydepe (pH 7,2);

npurorosiacHue 2,0 %-ro pactasopa 4eThi-
DEXOKHCH 0cMHA Ha (0,01 MOaL KakOAHIIATHOM
Oydepe (pH 7.2);

npurorosncuue GarapeH CITHPTOB BO3pac-
Talowe KOHUCHTpaUMEH,
— NPUTOTORACHHE CMECH a0COJIIOTHOIO CIIUPTA
E INOKCHAHOH cMOLI {(apaliiHTa);

_—

3A/IMBOYHAS 3MTOKCHAHAA CMO1a;

npurotoracHue 0,15 %-ro pacrtsopa popm-
Bapa Ha auxnopartake unH 0,5 %-ro pacrsopa
KOJIIOAMNS Ha aMuyJjaleTare,

MOKPLITHE INEKTPOHHO-MHKPOCKOITHYECKHX
ceTouek popmpapoBoit (K0OJI0AHEBOR) MIEH-
KOM;
~ npurorosneHme 1,0 %-ro pacrsopa ypaHu-
auerara,

IPUrOTORNEHHUE PACTBOPA LUHTpaTa CBHHLA,

NPUTOTOBICHHE TOKCHAHOH CMOLI.

Otan 2 (npenapupopaxdne 00pa3unos ang
TEKTPOHHOR MUKPOCKOTNHH):

OGuoMaccy GakTepuit PUKCHPYIOT H HHAKTH-
BUpYHOT B 4,0 %-M pacTBOpPE riiyTapoBoro
anpaernga H 0,01 Mmonp xakoaunaTHoM Oyde-
pe (pH 7,2);

- P, S — N ——
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ITponomxenne Tabn. 12

I S A

6akrepuu nodpukcupyioT B 2,0 %M pacTsope
YEThIPEXOKHMCH OCMHUSA Ha alETaT-BEpOHAIOBOM
Oydepe (no Purep, Kenenbeprepy) (pH 6,0)
|HTH Ha 0,01 Mmons xakoaunaTHoM Gydepe
(pH 7.2);
— 06pa3upl 6akTepHit AErHAPATHPYIOT B HE-
CKOJILKMX CMEHaX 3TH/I0BOrO CITUPTa C BO3-
I pacralollei koHLeHTpaune, oopasusl Bhi-
JIEPAKHBAIOT B TPEX CMEHAX abCoMIOTHOro
ITHNOBOTO CIIHPTA WU AlICTOHA,
r— 00pasust Gaxreputi IPONHUTHIBAIOT B TPEX
cMecHaxX a6COMOTHOTO ITHIOBOro CIIMPTA U
apasInTa,
— 00pasubl 6axkTepnii 3aKTI0YaloT B aPANUIMT K
MONIMMEPH3YIOT B TeucHHE 72 4 npy Temnepa-
Type 60 °C,;
}— Ha YNbTPAMHKPOTOME CTEKNAHHBIM HOXOM
13 06pasnoB OHOIUIEHKH NOTYHaIoT yAbTpa-
TOHKHe cpe3nl TonmuHol 30,0—60,0 uM; |
YAbTPATOHKHE CPE3bl MOHTHPYIOT Ha 3/ICK-
JOHHO-MHUKPOCKOIMHMECKHAE CETOUKY, MOKPLI- |
bie GOpMBaApOBOl IICHKOMH;
yJIbTPATOHKHE Cpe3bl HAHOMATEpHaJia OK-
PANIMBAIOT LHTpaTOM cBMHLA K 1,0 %-M pac-
BOPOM YpaHHKIaUeTaTa

Hcenenosanue yabTpacTpyKTyphl
OMOMJICHKH B MPOCBEYHBAIOLLIEM Cornacuo 1. 6.3

3/IEKTPOHHOM MHKPOCKOIIE

OCHOBHBIE JITaMNbI;
BH3ya/JM3allMd HAaHOYACTHIl HA YILTPATOH-
KHX Cpe3ax OHONICHKH,

MOPHOMETPHUECKHUA aHANNW3 HAHOUACTHL B
CTPYKTYpe DHOMIICHKH H KJICTKAX MHKpOOpra-

| AHAJTX3 DNICKTPOHHO- HH3MOB,

IMHKPOCKOIIHYECKHX H300pakeHHH OIpeICIEHHE CTCNICHH MONHMOpgH3Ma Ha-
y/ALTPACTPYKTYpPhl MPUPONHO#H 6HO-  |HOHACTHL B CTPYKTYpE OHOMIEHKH H KJICTKaX
MICHKH MHKPOOPTraHH3IMOB;

OnpencIeHHE CTENCHU ArPErHpoOBaHHOCTH
HAHOYACTHL B CTPYKTYpE OHOMNEHK M,

OLICHKA CTENEHH 3arpyEHHOCTH MHKpOOOB
HaHOoYacTHLAMH (MHMC10 HAHOYACTHL HA OJIHY
KJICTKY)

CTpykTypHBIE 1 MODHOMETPHUECKHE XapaK-
epHCTHKH HAHOMaTepHana:

Hanuyue vactri pasmepaMy 1,0—100,0 um
oAHOH DHOIUIEHKE;

OCHOBHBIE NTapaMeTPhl U XapaKTEPH-
CTHKH HAHOYACTHLL B CTPYKTYpE NpH-
pOAHON ONOMNNEHKH MJIA BbLIAYH

JAKAKOYEHHRA

59



MP 1.2.2639—10

[Tponomxkenue Tabn. 12

I R A

YPOBEHE 3IEKTPOHHO-ONTHYECCKON TUIOTHO-
CTH 4aCTHL,
opMa yacTuu;
k03¢ PHUUHEHT POPMBI HAHOYACTHIL;
—~ CTEMeHsb 1OJIMMOpPH3IMa HAHOHACTULL B Ma-
epuane;
CTEICHb arperupOBaHHOCTH HAHOYACTHL] B
Ononsienke ¥ B Mukpobax;
—XapakTep pacrnpereiCHUs 4acTHU B MHKpO-
bax;
— CTENEHb 3arpyKEHHOCTH MHUKpOOOB HaHOYa-
CTHLIAMMH;
-- XapakTep NOBPEXIAEHHH YIbTPACTPYKTYPhl
MHUKPOOOB HAHOYACTHLIAMH;
—KO/IMYEeCTBO OAKTEPHUI B OHOTICHKE C UH-
TAKTHOR YJIbTPACTPYKTYPOH,
l— 4ucno DakTepuil B OMONIEHKE C IETAILHbI-

[MM NOBPEHACHHAMH H Ap.

Peszynbtathl ¥ 3aKNo4yeHUE HNIEKTPOHHO-MUKPOCKOIMYECKOH BH3yallu-
JaUMK M HACHTHQHUKALUWKU HAHOYACTHU B CTPYKTYpPE OHOMIICEHKH COAepKat
HHpOpMALINIO 0 POpPME, CTPYKTYpPE M pazMepax HAaHOYACTHLL B UCCAEAYEMOM
MaTepualie, JaHHbIE O CTENEHU arperipoBaHHOCTH HAHOMACTHLU, CBEACHHUA O
Xapakrepe pacrnpeaeneHHs HaHOYacTHL 8 OMONNEHKE, YHCTO YaCTHLl Ha OAUH
MUKpPOD, XapakrTep M CTeneHb [HOBPEXICHHA MHUKPOOPFraHM3MOB HaHOYaCTH-
[lAMH, INEKTPOHHO-MUKPOCKOIIMYECKHE W300paxeHUs CTPYKTYpbl OHOMIEH-
KK, HAHOYACTULL U MUKPOOOB.

7. Ilopaaok npumMeneHH aTOMHO-IMHCCHOHHOMN
CNEKTPOPOTOMETPHH H MACC-CIIEKTPOMETPHH €
MHAYKTHBHO CBAI3AHHOH MJIA3MOH NPH KOJIHYECTBEHHOM
OIpeae/IeHHH HAHOMATEPHAIOB

7 1. Ilepevenb uHOUKAMOPHBIX XUMUHECKUX INEMEHMO8
OAR PAIUYMHBIX MUNO8 UCKYCCMBEHHHIX HAHOMAMEPUANOE

B T1a6bn. 13 npeacraBneH CNHUCOK MCKYCCTBEHHBIX HAHOMAaTEpPHAJIOB,
MPUOPUTETHLIX ¢ TOYKH 3peHHUS KX Olpeae/ieHHs B 00bEKTaX OKpYXaKLUueH
cpeabl U NpHUBEACHBI MApPKEPHBIC XUMHYECKHE 3JIEMEHTHI, IO3IBOJAIOLIKE
OCYIUECTBUTh KOIMYECTREHHOE ONpeae/ieHHe HAHOMATEPHAIOB AaHHOrO THIIA.
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[TpuHAANEKHOCTh HAHOMATEPHAJIA K ONpenesIEHHOMY KJIAacCy TeCTHPY-
eTca npeaBapuTebHo MeToaMi [IOM ¢ HCNoML30BAHHEM JAOMOIHHTEIBHbIX
AHATATUYECKHUX OITLHH.

Tabnuya 13

CNHCOK NPHOPHTETHLIX HAHOMATEPHAJIOB H COOTBETCTBYIOLIMX HHIHKATOPHBIX
XHMHYECKHX 2J1eMenToB Ans onpeneyeHns Mmerogamu MC-HCII n A3C

= m—

Unauxatop-| B03MOXHOCTH [Tpenen
No Tun HBIH XUMHU- aHanK3a (+/-) oOHapyxe- | [lpumeyva-
n/n | HaHOMAaTepHaia |YecknH 2ie- | MC-UCIT| ADC HUS MI/KD HHE
MEHT obpazua | 3

] |Haro4acTHLUbI Au +-++ ++ 1-10° [YxkazaHsl
30J10Ta peacnsl

2 |HanouacTmiibl Ag PSP | . 1g° |oOHapyxe-
cepebpa coRpEMEH
i - + . T 6 A -

+ .

3 HaHOl{aCTHileI Tt ++-+ + 1 - 10 aox UCTI-
JJHOKCHIAa THTAHA MC Hime-
T(aHaTag, DAL _ - ———|PUTENBHBIX

4 |HaHOYaCTHLbI S1 +-++ ++ 5-10 KOMILICK-
JAUOKCHIA KDCM- | COB C CHC~
HHUSA (KBapll, | TeMaMH
KPEMHE3EM ) | yCTpaHe-
*_ T ) -

5 HaHo4acTHLE I Al +++ ++ 1-10° [HHs nonu-
OKCHJa ATOMHBIX
ANOMUH U 1 [“HTEPCD@‘

6 |Maruurupie Fe +—++ ++ 3.10° peHUNA
HAHOYACTULIBI Co

] Ni

7 rH:auu::-qaf.'*lr‘l»lul&.l Ce +++ ++ 1-10°
OKCH/IA LepHA

8 [HanouacTuusl Al 4+ ++ 1.10°°
rTAH
-+ — %

O |KBaHTOBbIE TOUYKH Cd -+ —t .10 I_

Se
Te
AS

10 |Hano4acTHUbl Zn -+ ++ .10t
OKCHIla LIMHKA _

11 [HaHo4acTHibl Cu b - 1-10°
OKCHJ1a MeaH N

11 [HauoTpyOku le +++ ++ 1-10°

Co
J NI
_ Cu 1
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7.2. Tpebosanua k ucnoan3yemoit annapamype

Hcnonb3yemMble aHaJIMTHYECKUE KOMIUIEKCh JO/DKHBI HMETh BO3MOX-
HOCTb BbICOKOTOYHOTO MHOTO0J3JIEMEHTHOIO aHajiv3a B LIMPOKOM JIMHEHHOM
AUHAMHYECKOM /IMana3oHe, a TaKKe BCTPOCHHYIO CUCTEMY YyaalieHHA I10JIU-
aTOMHBIX HHTepdepeHUMH, OCHOBAHHYIO Ha ¢u3uueckoM (CTONKHOBHUTEb-
HOM ) MTPHHLIMIIE.

7.3. Ipebosanus Kk echomozamebHoMy 0060py00BaAHUIO, NOMEULEHUAM,
MEXHUYECKOMY OCHAUWeHUI)

BcnoMmorareanHoe o0OpynoBaHde [HOJDKHO MpPEJOCTaBJIATbL BO3MOX-
HOCTb NPOBeIEeHUA CepUilHON ApoOONOAroTOBKUA AN MIEMEHTHOrO aHaJIM3a.
Komnnekt o60pyaoBaHus JOMXKEH BKIIOYATS

1. Becsl, Tounocts g0 0,0001 r:

2. Becobl, TounocTs no 0,001 r;

3. CHcTeMy I U3MeNbYEHUS (TOMOr€HU3auuu) npoosl;

4. CucreMy OUYUCTKH KHCJIOT;

5. CucreMy MUKPORBOJIHOBOIO pa3znoxeHus npob ¢ HabopaMu cocynos, B
3aBHCHMOCTH OT aHAJIM3UPYEMbIX OOBEKTOB,

6. Habop 103atopoB H naacTikoBOil MOCY/Abl I8 pacTBOPEHUA MMpo0.

7.4. Boibop onmumaitbHo20 Memooa npobonoozomosku

CornacHo MHPOBOH NMpakTUKE UCTIONBL30BaHUA 000pYIOBaHKUSA M NTUTEpa-
TYPHBIM JaHHLIM ONTHMAILHON METOAUKON NPodONOAroOTOBKH Iepen NpoRe-
JICHUEM 3JIEMECHTHOrO aHanM3a ABJIAETCA M3MENbUeHUE NMpodbl U MUKPOBOJI-
HOBOE pa3JIOKEHUE.

7.5. Botoop onmumanvro20 pexcuma pabomst annapamypbl

Ilo pesyabTaTtam npoBEeA€HHBIX WCCIE/I0BAHUN YCTAHOBIEHB! OITH-
MabHbIE PEXHMBI PYHKLIHOHUPOBAHUA 000PYIOBAHHS.

BisewnBanue Bcex npod npoBoasT Ha Becax ¢ TOUHOCTLIO a0 0,0001 r.
OToGpaHHbIC HABECKH MEPEHOCAT B aBTOKJIABLI, 106aBnaloT 10 cM’ a30THOI
kucyoThl Kateropuy OCY 27-5 T'OCT 11125—84 u MUHepaH3yIOT € NO-
MOLLbIO CUCTEMbI MUKPOBOJIHOBOT'O Pa3JIOXKEHHS.
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YcnoBUA pa3IoKeHHA:
— HNO; (70 %); nporpamma MHHepaIM3aUMH.

Jran

MolHOCTE
MarHeTpoHa, %

[Tocne oxsmaxIaeHns nony4eHHbIX pacTBOpoB B Te4eHHUU 30 MHUH OTOM-
PAIOT ATMKBOTHI OOBEMOM 2 CM’ B KOHTEMHEPbI M3 NOJIMITHIEHA HU3KOro
naBneHus v 106asnsior 10 cM’ nenoHH3oBaHHOM Boabl. B KauecTse BHYTpPEH-
HEero CcTaHiaapra B pacTBOpb! BBOAAT HHAMMA B KOoHUEeHTpauuu 10 Mkr/n. [Ing
KOHTPONA YHCTOTH! PEAKTHBOB MPOBOAAT KOHTPOJIbL COAEPXKAHHA IJIEMCHTOB B
pacTBOpe KHCIIOT — XoJiocTas npoba.

IlonyueHHbIE PACTBOPbHI AHANMUIUPYIOT C TOMOIILIO MACC-CNIEKTPOMETPA
C MOHH3IAUHENX B HHAYKTHBHO CBA3AHHOH IJla3Me.

ITpumep.

YcnoBua aHanl3a n paboune napamerpsl npubopa Agilent 7500:

® CKOpOCTbh NOTOKA MNJa3MeHHOoro rasa 15,0 1/MuH;

® CKOPOCTh IOTOKA BCIOMOTraTesibHoro rasa 1,0 n/muH;

® CKOpPOCTb NOTOKA ra3a-Hocute.1a 1,22 j/muH;

® MOLUHOCTE panyoyacToTs fuiasmsel |1 200 BT;

o pacruinutens — PEEK, Tun Babington;

® KaMepa pacrnblliIeHHA ~ CTEKAAHHaA JABOHHOro NpPOX0XACHHA, TEMIIC-

patypa Kamepbl pacnbineHus 2 °C;
® HHXXEKTOP M'OpPEJIKH KBApLEBLI;
3
® CKOPOCTb BBOJA obpazua 0,5 cM™/MUH;
o OTOMpaOIUHA KOHYC H KOHYC OTpaKaTeNld — MaTeEPHaAT HUKETb,
® KOJIMYECTBO TOYEK HA €. MACChl — 3.

7.6. Pacném, Mempo.1o2uneckan XapaKkmepucmuKka ik URMeprRpemaiin
pe3yasmarnoe UcCAe008aHUA

[TonyueHHble JaHHbIe 00pabaTHIBAKOTCA NpOrPaMMHBLIM ODecrneYeHHeM ¢
pacyeTOM KOHUECHTPALMOHHBLIX [MAPAMETPOB, YCTAHABIIMBAECMbIX B KOJIHYECT-
BeHHOM MeToje. [lonyueHHbie pe3ynbTaThl ABAAIOTCA KOJIUYECTBEHHON OLIEH-
KO BaJIOBOro CollepXXaHHs 31€eMEHTOB B Nnpode. [ BBIYUCIEHHA KOJTHYECT-
BEHHBIX 3HAY€HUH 3arpA3IHECHMA HAHOYACTHUUAMH HEOOXOAUMO BBLIYUTAHHE
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$oHOBBIX 3HAYeHHH OT 3aBeaOMO 4HnCcTOH npolbul. CymMMapHas NOrpemiHoOCTh
METO/1a He AoJkHa npesbitnath 15 % CKO.

8. [lopsinok anajn3a yriepoacoaepxamux HAHOMATEPHAJIOB
(byanepensi) merogom BIKX

8.1. Tpebosanusn Kk ucnonviyemMol annapamype

Juig  npoBeaeHMs  AHANHM30B  YIJIEpOAcOAepXallMX HaHOMaTepHasioB
(bynnepeHoOB) PEKOMEHAYETCA HCIOJAb30BAHHE CHUCTEMbI BbICOKO3IPPEKTHUB-
HOH KUIKOCTHOH XxpoMatorpaduu, cHaOXeHHOH KONOHKON pa3MepoM
4,6 x 150 MM, 3anondenHoi C18 ¢a3zoit ¢ pasMepoM rpaHys 5 MKM, HACOCOM
BLICOKOIO JAaBJIEHUSA, NETEKTOPOM C IAHOJAHOH MATpPULEH, NETIEBBIM HHKEK-
TOPOM (HJ14 aBTOCEMILIIEPOM ) M cUCcTeMOM 00padoTku xpoMaTorpaMm.

8.2. Tpebosanuna K ecnomozamenvHomy 0060py008aHuI0, NOMEU{EHUAM,
MEeXHUYECKOMY OCHAWEHRUIW

[lepeuens acnomozamenbHo20 060PYOOBAHUA:

. Lentpudyra ang npobupok tuna «nnesaopd» 1,5—2 CM’ CO CKO-
pocTbio BpaueHus a0 3 000 06./MuH.

2. Bcerpaxusarens BHOPAUMOHHBIA CO  CKOPOCTBKO BpalUEHHA OO0

3 000 06./MHH.
3. Becol s1abopatopubie ofbiero HasHadyeHua no ['OCT 24104 ¢ no-

rpettHocThio £0,000] r.

4. KonGs1 mepHbie K 1-25-1 unu K 1-25-2, K 1-50-1 wnn K 1-50-2, K 1-100-1
win K 1-100-2 no 'OCT 1770—74.

5. I'Tunetxu 4-1-1 wan 5-1-1, 4-1-2 nan 5-1-2, 4-2-10 unu 5-2-10, 4-2-5
wan 5-2-5 no 'OCT 29227—91.

6. BHanbl (eMKOCTb, BMECTUMOCTLEIO 4—6 CM° C FrePMETHYHO 3aBUHYMN-
Ba}OLuf;ﬁCFI KPbILLKO#A) C MNAaCTHKOBBIMH BCTaBKaMH, BMECTHUMOCTbIO 0,2—
0.3 c™M”.

7. OaHOpa3oBbie NOAUNPONKICHOBLIE MUKPOLEHTPHYKHBIE TPOOHPKH
C fI0THO 3aKpbIBAIOIIMMHUCA KpbIlIKaMK Tuna «2nnesaopd» obbreMom
1.5 ¢c™m™.

8. LLITaTHBbI MHKPONPOGHPOK THMa «dnneHnopd» obsemom 1,5 cm’,

8.3. TpebosaHusa K nOMeWeHUAM

[Tomeuienne naboparopuu AOMNKHO COOTBETCTBOBAThH CAHUTAPHBIM pa-
BUNaM NPOEKTHpPOBaHHA, 000pyAOBaHUA, IKCIMNYyaTaUUH U COACPKAHMA TIPO-
M3BOACTBEHHbIX H Aa0OPATOPHLIX MOMEIIEHHH, NTpeIHA3HAUECHHBIX OAA MpO-
BeJ€HHA paboT ¢ BellecTRaMH |—2 xnacca OnacHOCTH, OpraHUYeCKUMH pac-
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TBOPUTENAMHK. AHAINTHYECKaA JJabopaTOpHA N0MKHA ObITh OCHAILCHA BEHTH-
naudoHHON cncreMoii cornacHo [OCT 12.4.021—73.

TemriepaTypa Oxkpyxarowmero po3ayxa JomkHa OwiTh OT 15 g0 25 °C.
OTHocUTeNbHAg BIaXHOCTh Bo3ayxa He Oosee 80 % nipu 25 °C. HanpskeHne
anexTponuTanug 220 + 10 B. Yacrora nepeMeHHoro Toka 50,0 £ 0,2 I'w.

Beibpoc Bo3ayxa u3 BHITAXKKH J0JHKEH ObITh BEIBEIEH HAPYXKY H 000py-
N0BaH BO3AYLIHBIM QWILTPOM IIA YIAaBAHBAHUA HAHOUYACTHLI

8.4. Botoop onmumansvhozo pexcuma pabomes: annapamypsi

Bpi6op onTuMansHOro pexknma padoTbl annapartypsl J10JKeH COOTBET-
CTBOBAaTb TEXHHMUYECKHM XapakKTepUCTHKaM rpudopa, ykazaHHBIM B puiiarae-
MbIX K HEMY AOKYMCHTAUMH H HHCTPYKLIMAX.

Xpomarorpapuyeckas KOJOHKA ¢ CHIHKArejeM, XHMHUECKH CBA3AHHBIM
¢ oktaneunncunadoMm (ODS win C18), pasMep vacTHl 5 MKM, JUIHHA KOJOH-
K4 150 MM, BHYTPEHHHIA 1HAMETP KOJOHKH 4,6 MM WIH aHaNIOTUYHAaA.

[ToaenxHasa da3a: aueTOHUTPHA: TONYoa (45 : 55, no obbemy).

CKOpOCTb MOAAYH MOABWKHOMN da3bi: 1,0 cM/MuH.

O6bem BBOANMOI Npobbi 0T 1 10 100 MM,

JIeTeKTUpOBaHHE OCYIUECTBASIOT NPH AHAIHTHYECKOW [UIHHE BOJIHbL
340 uM (NpH HCNONB30BaHHK POTOAHOAHOMATPHYHOIO AETEKTOpPA AOMOJIHH-
TeJbHbIM [OATBEPKAECHHEM Hanuuusa QyJUiepeHa SABJSETCH COBlaJCHHE
Y@-criekTpa aHanM3InpyemMoro Beugectsa B avanazone ot 200 go 400 M c

YOP-cniekTpoM ¢ryiLiepeHa).

8.5. Pacuém, MemponoZuuecKan xapaKmepucmuKka u unmepnpemauus
Pe3yAbmamoe Uccre006aHuR

[TonyueHHbie naHHbie 00padaTLIBAIOTCA NPOrpaMMHBLIM 00ECHIEUEHHEM C

pacHeTOM KOHUEHTPAUHOHHLIX NMapaMeTpOB, YCTaHABJIMBAEMbIX B KOJIHYECT-
BEHHOM MeTole. Pe3ynbTaThl ABNAIOTCA KOJIHUECTBEHHON OLEHKOM coaepxa-

HHA COOTBETCTBYKOUIMX ¢ynepeHoB B 1npobe. CoaepxaHue QyjiepeHOB B
oOpasuax pacCYMTbIBAIOT METOAOM aGCOMIOTHON KanTUOpOBKH.

CtaHZapTHBIA rpadHK CTPOAT HE MEHEE YEM 10 S TOUYKaM, pacCUYHMThLIBanA
€ro napaMeTpsl 10 MeTOAY HAUMEHBIUHX KBaJApaToB (JIMHCHHAsA perpeccus).
B03MOXXHO HCNOJIL30BAHHE BCTPOCHHOH rnporpaMMbtl 0OpabOTKH AaHHBLIX 1A
[MOCTPOECHHUA CTAHAAPTHOIO rpadHka.

BbIYHCIIEHHUS TNPOBOJAT N0 TpeTheil 3Havawed uudpsl. 3a pesysbrar
[IPHHHMAIOT CpeaHeEe apHPMETHUECKOE pe3ylibTaTOB [ABYX TNapasule/ibHbIX
H3MEPEHHH.
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KOHTpOAb Ka4yeCTBa onpeaeneHui NpoBOIAT ¢ NEPHOINYHOCTLIO | pa3 B
AEHb C UCMOJIL30BaHHEM MeToaa A00aBoK. [ 3Toro Kk MpoaHalIu3UpOBaAHHOM
npoOe 100aBaAOT cTaHAapT ¢pyiepeHa B kojudecTBe 50—150 % OT OTKpbI-
TOr0 KOJMYECTBA M AHAJIM3UPYIOT MOBTOPHO. KOMM4YeCTBO MOMONHHATE/BHO
OTKphLITOro ¢ynnepeHa B obpa3ue NMpH 3TOM JOJHKHO COCTaBJAThL OT 95 110
105 % ot pacuéTHOro no6apeHHOro KONMYECTBA.

9. Iopsinok aHAIH3A GHOTEHHBIX HAHOMATEPHAJIOB METOAAMH
IILIP, 3n1exTpodopesa n ntMMyHoPEPMEHTHOI0 AHATHIA

9.1. Tpeboeanus k ucnoneviyemolii annapamype

[Tpubopsl, 000pynoBaHUE U CPEaCTBA UIMEPEHMSA, UCTIONB3YEMbLIC B Pa-
00Te nadoparopuu, A0MKHBI ObITh TEXHHWYECKH UCMpPAaBHbI, HMETh TEXHHUYE-
CKMH nacnopT ¥ padouyl0 MHCTPYKUHIO 10 IKcruyataudd. CpeacTsa niMme-
pEeHHA PETYNAPHO NOABEPraioT METPOJOIHYECKOMY KOHTposmo. Mcnoabiye-
Mble IIPHOOPBI NOIKHBI COOTBETCTBOBATH HOpMaM 6€30MacHOCTH U IJIEKTPO-

MAarHUTHOH COBMECTHMOCTHU.

9.1.1 TpeboBaunsa Kk aMnanpukaTopam aasa nposeaeHus peakuus I[P

KoMmiekT nadoparopHoro o0OpynoBaHHA OnpeaensiorT ¢ y4eTOM UcC-
[10J1b3ye€MbIX HADOPOB peareHTOB WA BblaeaeHua 1K, ammaudukauumn u ae-
TEKUHHW pelynbTaToB UccienosaHuil. [Tomellenre anga kaxaoro 3rana npose-
nenns [P o0ecneunsaiot csonm Habopom abopatopHoro odopynoBaHus.

Hna peannsauud meTona NPpUMEHSIOTCA aMIUIMPHUKATOPLI CO CNEeaYIO-
LWUHMH NapaMeETPaMu:

TemneparypHblH aHanasoH ]  35—99°C
*Cmpocn Harpen'a_lﬁm B - 1,5 °Clc '
ICKOPOCTL OXNAKACHHSA 1 °C/c
r‘(_)nﬂnopo,muocm BHC[IpEﬂeHEHHH-Tt":M[lepaT-ypbl 1o | B 02 °C

010Ky | '
*anxpe'mocu OTOOpaAXKCHHA TeMIIeEaT}fpb_l _ 0,1 °C

Yuncao nporpaMm 0 20 )
Makc. YHC:I0 LIMKJIOB/TIOBTOPOB | : ) "‘16?7)?_ -
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9.1.2. TpeboBanusa k aMnaHpHKaATOPAM AJIN NPOBEAEHHA PeaKHH
[MLIP B pea/ibHOM BpeMEHM

s nocraHoBkyu ITLIP B pealbHOM BpeMeHH TpeOyeTcs cneuuanbHsli
aMIUTHQHUKATOP, OTIIHYHUTENBHOH OCOOCHHOCTBIO KOTOPOI0 SABAACTCA BO3-
MOXXHOCTb BO30yKJaaTh H OeTEeKTHpOBaTh (PYyOpeCLERUHIO, OTPAXAIOLLYO
HaKOMIEHHE AMIUTHKOHOB, Had KOKIOM LHK/IE aMIUTH(pHUKALHH.

Jna peanM3atMM MeTOoJa NMPHMEHSIOTCS AMIUIHPHUKATOPLL ¢ KOMIIbEO-
TEPHBIM YIMPABIEHHUEM CO CIEAYIOLIMMH NMapaMeTPaMH:;

il . - - P il

JAHHaMHYECKOE TEPMOCTATHPOBAHHE NPOONPOK C

npobaMu 110 3agaBacMOH UKKIOrpaMMe B AHanNa- 4—99
30He, °C

Pa3bpoc remneparyp 1o jgyHkam, °C | + 0,15
ADCONIOTHAA NOIPELIHOCTE TEMIIEPATYPhI B IYHKE +0.1

B quarasone or 40 no 95 °C

ranorcHoBas namna {rapaHTHHHbIH

HcTouHnk ceera
‘ Cpok ¢yx0bt aamitbi — 4 000 y)

lerckTop caera T env
([l1MHa BO.THB BOIOYHIEHHS, HM o | 490, 530, SBQ, 630

JUTHHA BOJIHBI PEFHCTPALINH, HM - 520, 550, 610, rﬁ;!O i

HyBCTBHTENILHOCTD KAXKAOTO KaHa1a 110 COOTBET-

CTBYIOUIUM (PTyOpPECIEHTHBIM KPACHTENAM, HE 2,5-107°
TOUHOCTDE U BOCNTPOH3IBOAUMOCTL KONHYECTBA Or 1 10 10° konuit JTHK

cineunuyecxoit THK B npobe B 1nanazoue | o

9.1.3. TpedoBaHHA K POTOMETPHUECKHM CHETHYHKAM /I IPOBEACHHR
HMMYHOPEPMEHTHOI0 AHATH3A

JLns peanu3auMH MeToaa HMMYHO(EPMEHTHOr0 aHaAJIN3a HCNOMb3YIOTCA
96-1yHOUHbIE TNIAHWETHbIE (POTOMETPHI (CUETYHKH), BKIIOUYAKOLUHE B KOM-
[UIEKT:

o ceeTOQUNBTPBI ans uaMepeHus OD 492 nm, 450nm, 540 nm, 405 nm,
595 nm;

® KOMIBIOTEPHOE WIH PYYHOE NMPOrpaMMHpPOBaHHE H BO3MOXHOCTb Bbi-
BOJA JaHHbLIX Ha NEYaTh.

CucreMa mMporpaMMHUpPOBAHHA W BbIBOAA JAaHHLIX Ha Meyarb MOXKET
OCYLIECTBAATHCA KAaK PYYHBIM BBOAOM, TAK U KOMIIBKOTEPHBIM YIIPABJICHHEM.
[IpeanoyTHTeNbHEE UCTIONB30BATEL MPHOOPHI, OTIHYAIOMECH BOIMOXHOCTBIO
MTOCTOAHHOTO ABTOMATHYECKOIO MCIOJB30BAHUA BBEACHHBIX MpOrpaMM, MO-
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3BOJIAIOILHE MOJIYYaTh AaHHbIE HENOCPEACTBEHHO B KOMITBIOTEPHOM BHIE, C
BO3MOXHOCTBIO nociexyloume# uugposoi 06paboTkH pe3yabTaToB, rpadu-
YeCKUX MOCTPOCHHH U XPaHEHHUA NAHHBLIX.

9.2. Tpeboeanua K 6cnomMo2amensHOMy 0060py008aHUIO, NOMEU{ECHUAM,
MEXHUYECKOMY OCHAULCHUIO

9.2.1. TpefboBaHHsa K BCIOMOTaTe/ILHOMY 000pyA0BaHHI0, NOMELLEHHAM,
TeXHHYECKOMY OCHALIEHHIO AJIA NPOBEACHHS aHAIH3a GHOreHHbIX
HaHoMaTepHaa0B MeToaom TILIP

9.2.1.1. Tpebosanus k scnomozamenbHomMy 0060pyO08aHulo OnR nNpoeae-
Oenus ananusa buocerHoix nanomamepuanoe memooom I1L[P

[lepeyeHs BcmoMoraTtensHOro odopyaoBaHus:

|. Lientpudyra ans npobupok o6semoM 5—100 cm’.

2. JlabopaTtopHBbIf BCTpaxuBaTesb (BOPTEKC).

3. Muxpouentpudyra ot 12 go 16 000 g nna MUKpOLEHTPUQYKHBIX
npo6upok, obbeMoM 1,5 cMm”.

4. TrepaotesibHblt TEpMOCTAT WA NpoOupox obbeMoMm 1,5 cm’ ¢ auana-

30HOM pabouunx temneparyp 25—100 °C.

5. OTaenbHblA HA0OP AaBTOMATHYECKUX NMHUINETOK NEPEMEHHOTO 00bEMa.

6. Oanopa3oBbie MOJHMPONUICHOBBIE MHKPOLIEHTPH(YXHBIE NMPOOUPKH
C 3aBHHYUBAIOWHUMHCS WM MIOTHO 3aKPbiBAIOIUMHUCA KPbIIIKAMH, 00BEMOM
1.5 c™m”.

7. OaHopa3oBble HAKOHEYHHKH IS MUNETOK nepeMeHHoro odnema ¢
a3p030/bHBIM GapbepoM 10 200 u 1o 1 000 MM,

8. OHOpa30Bble HAKOHEYHUKH WA MHUIETOK NEpeMeHHOro obbema 1o
200 MM,

9. llITaTUBbI AN HAKOHEYHHKOB, MHKPOMPOOUpok, 06beMoM 1,5 cM”.

10. XonoawnbHUK ¢ KaMepaMH, NOAAEpPKUBALIUMH TEMNEPATYpPY OT
2 no 8 °C, -20 °C.

1. EMKOCTB ¢ A€3HHPULHPYIOLHM PACTBOPOM.

12. OaHOpa3oBble NOJHNPONUICHOBBIE NMPOOUPKH AN amMnadpUKalumH,
o6veMom 0,5 (0.2) cm’.

13. OgHopa3oBble HAKOHEYHUKYU ANA THIIETOK MepeMeHHOro obbeMa ¢
a’3p030JbHbIM OapbepoM no 100 MM”.

14. llITatuBbl AN HAKOHEYHHKOB, MUKponpodupok Ha 0,5 (0,2) cM”.

15. EMkocTbh A cObpoca oTpaboTaHHBIX pacXOAHbLIX MATEPUANIOB.

16. HCTOUHHK NOCTOSHHOIO TOKa ¢ HanpsxeHnem 150—460 B.

17. TpancWwiItoMHHATOP ¢ KaOUHETOM IR NMPOCMOTPA reneil.
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18. BuneocucteMa ¢ LU@poBOH BHAEOKAMEPOM U1 pPErHCTPaUMHu pe-
3yJIbTATOB.

19. KoMnibroTEp V18 aHANH3a pe3yJasTaToB exTpodopesa.

20. MukpoBOJIHOBas Neub AJIA IUIABJICHUA arapo3sbl.

21. Konba koHH4YecKas U3 TEPMOCTOHKOIo cTekna IS IU1aB/IeHUS ara-

po3bI, 06bEMOM 250 cM’.

22. MepHbit HHAHHAD, 06BeMOM 1 1.

23. TepMOCTaT IIAaHIUETHBIN, MOAEPKUBAIOLIHN TeMniepaTypy 37 °C.

9.2.1.2. Tpebosanus Kk HacmonbHHIM A8MOK1a8aM

ABTOK/IAB [IAPOBOH HACTOJNIBHBIM C TOPHU3IOHTANLHOM 3arpy3kol co clie-
NYIOLIHUMH fapaMeTpaMM:

® CTEPHIH3YIOLIHA areHT — NepeHachIIeHHbIH BOJIHO! nap; -

® KapkKac CTepU/IM3aTOpa M BHEIIHME [aHeNd BBLINOJIHEHbl H3 HeEpxka-

BEKOLIEH CTANIN;
® MaTepHal CTEPHWIH3ALMOHHOH KaMephbl BBITIONHEH U3 HEpPXKABECIOIICH

CTaH;

® Marepuall KOpmyca ABepH BBITIOJTHEH H3 HepXKaBEOWEH CTAlH;

® 00bEM CTEPWIH3ALINOHHON KaMmepbl He MeHee 20 n;

® aBTOMaTH4ecKas ONOKHpOBKAa ABepeil BO BpeMs BBLINOJIHEHHS [IPO-
IrPaMMBlI;

¢ BU3yalbHbI KOHTPOJB JaBJICHUS B KaMepe, pyballike ¥ nmaporeHepa-
TOpE;

e OJIOKMPOBKA BBLIMOJIHEHHA MPOTpPaMMbl NPH aBAPHAHBIX CUTYALHAX H
CUTHAJIN3ALHUA ABADHHHBIX CUTYALMH;

® CHCTEMA YNPABJIECHHA MONYaBTOMATHYECKAA.

9.2.1.3. Tpebosanua k npubopam 20puzoHmansHoz0 3nekmpodgopesa

[Tpubopse! W8 TOPHIOHTANIBHOFO AIEKTPOgdope3a A0/IKHE ObITh NpeaHa-
3HAYEeHbl JUIS pa3iejieHus OUOMOJIEKY/T B arapo3HOM rene noj aeMcTeueM
AUIEKTPUYECKOrO MOJIA, BKIOYaA pasaeieHune npoayktoB IILIP, v momkHB
COOTBETCTBOBAThH CICAYIOIIHM XapaKTePUCTHKAM:

¢ JiekTpodopeTHyecKas kamMepa HOJKHA ObiTh M3COTOBAEHA H3 3/€K-
TPOXHMHUYECKH HEHTpaNBHOro MarepuHayia (OpraHH4eckoro crekja) u cHab-
)KE€Ha ABYMSA CHEMHBIMH JJIEKTPOAAMH H3 JIEKTPOXHMHYECKH HERTPaAbHOIO
CIU1aBa;

® 3JICKTPOHHAA CXe€Ma OTKIIOYEHHSA NOJKHA MpeaycCMaTpUBaThL aBTOMa-
THYECKOE 00eCcTOYHBAHHE KaMephl MTPU CHATHUHM KPbILIKH;

¢ NpelenbHO JomycTumoe padboyee HanpskeHue, B — 300;

® [peeNILHO OOIYCTUMRII pa3orpes ripubopa npu pabore — 50, °C.
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9.2.1.4. Tpebosanus k namunapusim wxapam
JlaMmnuapHbeif wKag ¢ BEPTHKAWILHBIM OTOKOM BO3AYXa AOJKEH COOT-
BETCTBOBATH CJIEAYHOUIUM XapaKkTePUCTHKAM:

¢ dexTuBHocTe HEPA- dunbsTpa 99,997 % nns yactuu > 0,3 MKM
CKOpOCTh MOTOKA > 0,45 M/c

UHTEHCHUBHOCTb OCBELIICHUA > 1 000 Jhrokc

[loTpebisemMass MOLWHOCTDL, He Ooree 500 Bt

[TuTanue 220 B; 50 'y

9.2.1.5. Tpeboearnus k nomewenuam o1l NpPoGeoeHUs ananuza buozen-
HbIX HaHoOMamepuano8 memooom [1L{P

BHYTpeHHIOIO OTIENKY NOMEIEHUA BBITIOJHAKOT B COOTBETCTBUH ¢ HX
PyHKUWOHANbHBIM Ha3HaueHUeM. [loBepXHOCTH CTeH, nona U NOTOJKA B Ja-
OOpaTOPHBIX NMOMEWEHUAX T0/KHbI ObITh rnajkuMu, 0e3 wenei, Jerko odpa-
0aTbhiBaeMbiMH, YCTONYMBLIMHA K ACHCTBHIO MOKMIUX U A€3IHHPHUUHPYHOLLKHX
cpencTs. Ioibl He 0K HBI ObITh CKOMB3KHMH.

[Tomenlenne 10KHO ObITH pa3fesieHO Ha TPH 30Hbl — MO YHCNAY TEXHO-
JOTHYECKHX OfepaluH:

]. 30Ha NOArOTOBKH peakLUMOHHOH CMECH.

2. 30Ha npoDONOArOTOBKH.

3. Dnexktpodoperuyeckas KOMHara (and npoBejeHHs KAY€CTBEHHOIO
aHan1ia OHoreHHbIX HAHOMATEPHANOB).

Bce tpd 30HBI 10/KHB OBITH W30JHPOBAHHBLIMH KOMHATaMH, CHaOkeH-
HLIMH [IPeAOOKCHHKAMHK ¥ OCHALKEHB! YCTPORCTBAMH (PUNILTPAlLIMK BO3AYXaA.

JlomkHbl ObITL BbLaeIEHb! OTAENABHBIE IOMEWEHUA IS NEPEOACBAHUA U
XpaHEeHUA BEPXHEH OACKbl, NMpUEMa MULLM, CKIIa/JCKOE MNOMEILICHUE WS Ja-
OOpPaTOPHBLIX MATEPHANOB.

IlepemewmieHue NpoOMPOK, LUTATUBOB ¥ T. N. AO/HKHO MPON3IBOAUTLCA
TO/ILKO B OAHOM HanpasJjicHUHY. [IpH ITOM NOTOKH HE NOKHbBI NepeceKaTbhes.

MartepHasn, nocTynuBWMII B J1aGopaTopHIo, A0MKEH ObITb KaKk MOXHO
ObicTpee 00paboTan B koMHaTe rnpodonoaroToBKU. B 3Ty e KOMHaTy A0JIXK-
Hbl MOCTYNaTh NPOOHPKKM ¢ peakKUHMOHHOH CMECLIO, IPUTOTOBJIEHHLIE B KOM-
HaTte [NOAroTOBKH PEAKLIMOHHON CMeCH, [UId BHECEHHS B HUX NOATrOTOBJAECH-
Holx npenapatos JHK. ["'otoBeie npoOHpkyu nomeilaroT B amIuiHgpukarop, a
[10CJI¢ TEPMOUMKIUPOBAHHA, HE OTKPBIBAA KPBILIEK, NepeMeliatoT B KOMHaTy
15 anexkTpodopesa.

Bce onepauun (noarotoBka peakUHMOHHOH cMecd, NpoOONoAroToBkKa,
IEKTpodopes) A0HKHbI BLITIOJIHATL pa3Hble JIIOAH.

70



MP 1.2.2639—10

[loaroroBky peakuMoHHoO# c¢Mmecu cneayetr nposoautk B IIL{P-Ookce,
CHaOXEHHOM JJIEKTPHYECKHUMU PO3ETKAMHM, JJaMIIaMH JHEBHOTO M YJbTpa-
¢HONIETOBOrO CBETA.

9.2.1.6. Tpebosanus k mexnuuecKoMY OCHQUJEHUIO NOMEUeHUU ONA NPO-
gedenud ananusa buozennvix nanomamepua1o8 memooom [1LP

[Tomemenns Ha Bcex 3tanax IIl[P-aHannia obopynyior GakTepHuUnA-
HLIMHU JTAMITAMH B COOTBETCTBHHU ¢ «MeTOAHYECKHMHU YKa3aHHAMH NO [pUMe-
HEeHHIO OaKTEpUMUMAHBIX NaMn jas obe3zapaXxUBaHHUS BO3QyXa H [OBEPXHO-
cTeh B noMeuteHuax» ot 28.02.95 Ne 11-16/03-06. bakrepuuMaHbIe J1aMIlbl B
nometeHusx [MLIP-na6opaTopyy ycTaHAaBAHBAIOT U3 pacyeTa 2,5 B1/m’,

IIna obpaboTkn Matepnana AOKHBI ObITh YCTAHOBJEHBI JJAMHHAPHBIC
wKagbl, 0becneunBaOIie rOpHIOHTAIBHBIA MOTOK BO3dyXa, a TAKXKE BO3-
MOXHOCTh padoThl 0€3 JJaMHHApHOro MOTOKA U UIHTENBHYK) 3IKCHOIHLMIO
00JIy4eHHUsl BHYTPEHHHUX NMOBEPXHOCTEHN YJIbTPAPHUOIETOBBIM CBETOM.

HMHakTuBauyio OHONOrMYECKOro MarepHala MpoBOAAT B aBTOK/IABE B
TeyeHue | 4 npu 1,5 arM. [lonyckaeTcs HCIOJB30BAHWE HACTOJILHBIX aBTO-
KJIaBOB.

Bce npoH3BOACTBEHHBLIE KOMHATHI AOJ/KHBI ObITh CHaOXkeHbLI HE0OXO0aH-
MbIM O0OpYA0BAHHEM M PACXOAHBIMH MAaTepUaiaMH, B T. 4. XaJaTaMi, 3aKpe-

[UVIEHHBIMH 33 COOTBETCTBYIOLIHMH NMOMEUIEHUAMH.
JIabGopatopHas Mebesb RonKHa HMETh MOKPbLITHE, YCTOHYHBOE K AelCT-

BUKO MOKILUMX H RE€IMHPUUUPYIOLWIHX cpelcTB. IIOBEPXHOCTb CTOJIOB HE
O HA HMETb TPEUIHH M 1IBOB.

Ina npoBeACHHA HCCAECAOBAHMA MCIONb3IYIOT NPHOOPBLI U pacxojHble
MaTepuajibl (MPOOUPKH, HAKOHEYHHKH K MHKPOI033aTOpaM), HCKIIOYAIOLIME
BO3MOXHOCTb NEPEKPECTHOH KOHTAMUHALMU UCXOAHOIO MaTepuasa, BbIIE-
neHHbiX HK v npoaykros [1LP. g 3TOro ucrnonn3yior:

® TEPMOCTATHI C TBEPAOTENLHBIM TEPMOOIOKOM;

e IpOOHPKH C IJIOTHO 3aKpbiBAKOLIHMHCS KPbILIKaMH;

® OJHOPa30oBbIE NPOOUPKH H HAKOHEYHHKH K MHKPOA03aTOpaM;

® HaKOHEYHHKH, CTPOI0 COOTBETCTBYIOLIHE ABTOMATHYECKHM MHIIETKaM,
a mpoOHUpKH A8 aMIUTHpUKAUHY — TEPMOLIUKIIEPAM (B COOTBETCTBHMU C HHCT-
pykuuneit (HUpMbI-NIpOH3BOAUTENR TNpHUOOpa), CMEHAa HAKOHEYHHKOB MOC/e
3aBEPILUCHHUA KAXI0H MaHHUMYNAUUH ABNAETCH 00A3aTENbHOM,;

® CleUHaTbHBIE KOHTElHepbl AN cOpoca HCIOJIb30BaAHHBIX HAKOHEYHH-
KOB M NpOoOHUPOK, ycTaHaB/IUBaeMbie Ha paboyHx MecTax.

Jnsa kaxporo 3tama nposeaecuus [MHIP-uccinenosannii HeobdxoaHMO
NpeaycMOTpeTh HAUTHYKME XOJNOAWILHHKOB:
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® B KOMHaTe npuema Marepuana ot 4 a0 8 °C, —20 °C — ang xpaHeHHA
HCCIEAYEMBIX TIPO0;

¢ B koMHaTe BbiaenaeHUsa HK ot 4 a0 8 °C u -20 °C — a1 XxpaHEeHHA Ha-
Oopa Boiaenenua HK; ot 4 no 8 °C - pna xpaHenus npenapatoB HK; He no-
nyckaercsi xpaHeHue npemnaparos HK B 0oIHOM XOJOOUIBHHKE ¢ KOMIIOHEH-
TamMu Habopa ana BhiaeneHua HK;

e B koMHare [1l1P-ammnindnkauuu or 4 no 8 °C n -20 °C — qna xpane-
HH1st HAbopoB 0OpaTHON TpaHCKpUNUMK H aMIUTUPHKauun HK;

® B KOMHaTe ACTEKUMH NPOAYKTOB aMIulHpukaury ot 4 no 8 °C — nns
XpaHeHU HabopoB d1ekTpoPOopeTHYECKON NETEKLIKH.

O6paboTky noMeuieHU MPOBOAAT B COOTBETCTBHH C TpeOOBaAHUAMH
CIT 1.2.731—99 «be3zonacHocte paboThl ¢ MukpoopranuzmMamH II[—
[V rpynfl naToreHHOCTH W renbMHHTaMW». B KOMHATax, B KOTOPBIX NPOBOAAT
paboTy ¢ BelaeneHHbIMH HK, paboune noBepxHOCTH, WITaTHBbI, 000OpYyaOBa-
HHE cenyeT ofe33zapakHBaTh €XKECAHEBHO YIbTPaPHONECTOBLIM H3TYUYEHHUEM B
TeyeHue | 4. [Toabl exeaHEeBHO NOABEPraloT BAAXHOA YyOOpKEe ¢ NPUMEHEHHK-
eM AEC3UHQUUUPYIOUWIHX CPEACTB, PerjjaMeHTHPOBAHHbIX CAHHTAPHBIMH [Ipa-
susaMu. Ilepen HauanoMm pabotel padouyio NOBEPXHOCTH CTOROB AOMOJIHH-
TenbHO o0OpabarsiBaioT 70 %-M 3TWIOBBIM CIHPTOM. ExeMecAYHO NMPOBOAAT
npopuiakTHieckyro oopaboTky paboueii NOBEPXHOCTH CTOJIOB M IITATUBOB
| H CONIAHOI KUCROTORA.

Oo6e33apaxnBadue npod npopoaar B coorBeTcTBUH ¢ MY 3.5.5.1034—01
«Obe33apaxkusaHue MCCAEayeMoro Marepuana, HHQUUUpoBaHHOro Oakte-
puamu I—IV rpynn naroreHHocTH, npy pabore metoaom IILPy.

9.2.2. TpebGoBauusa K BCNoMorareJibHOMY 06opyn0BanHio, NOMELLIEHUAM,
TEXHHYECKOMY OCHALLEHHIO A1 NPOBEACHNS AHAIK3a OHOreHHbIX
HavoOMaTePHAJIOB METOA0OM HMMYHO(DEPMEHTHOIC aHAIH3A

9.2.2.1. Tpebosarnua x 6cnomozamenbHomy ob60pyoo8anuio

IIpu nposenennn MUP-ananuza, NpUMEHSETCS Cheayrollee BCIOMOra-
TeLHOE O00OpyAOBaHHE:

® aBTOMATHYECKHE NUIETKH C NEPEMEHHBIM 00BEMOM 1)1 npobonoaro-
TOBKH H 8-KaHaJibHble aBTOMATHYECKHE THUIIETKH C NEpeMeHHBIM 00beMOM
A1 MTPOBENECHNUA aHAJIH34;

® XOMOAWILHKKHK ObITOBbIE, HMEIOIIHE HU3KOTEMIIEPATYPHYIO KaMepy
(=10—18 °C) u kamepy 2—8 °C;

® AaBTOMATHYECKHE NPOMBbIBOUYHBIC 96-TYHOUYHbIE IJIaHIIETHBIE YCTPOM-
CTBa 11pH MaccoBbIX Hccaenosanuax ceeiwie 100 obpasios;
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e TepMOCTAThi-IIEHKEPHI C TEMITEPATYPHbIM AHana3oHoM 22—40 °C;

® JTUCTH/UIATOP WIN A€HOHNU3ATODP BOIbI;

¢ JJTAMMHAPHBIA DOKC ¢ BEPTUKAIbHLIM BO3AYUIHLIM MOTOKOM;

® AHAIMTHYECKHE BECHI,

* pH-merp;

® HacTOJbHAA UEHTpUPyYra Tuna «Innengopd» ¢ OXNakIACHHEM
(1 000—20 000 06./muH, 4 °C).

9.2.2.2. Tpebosarua x nomMewjenuaM 0N NPOBEOCHUR QHANU3a Ouozen-
HBIX HAHOMAamMepuano8 MEMOOOM UMMYROPEPMENMHOS0 AHANU3A

[ToMemeHus, B KOTOPLIX pacnonaraerca o60pya0BaHHE AA HCCEN0Ba-
HUIA, JOJIKHBI OTBEYATH CAEAYHIUUM TPeOOBAHHAM:

. Temnepatypa BO3ayXa B noMelieHHH [8—25°C, BIaXHOCTL -
(65 = 15) %, HaNPAKEHHOCTb MArHUTHOI'O Noas — He Bonee 0,2 MkTn, urymo-
M30N1AUMA H BEHTHIALMNA COMMACHO THTUEHHYECKHUM HOpMaM TpyJa.

2. DAEKTpONnpoBOAKa A0MKHA COOTBETCTBOBATH MOLLIHOCTH NPUOOPOBR M
MMETH 3a3EMIAIOLIHHA KOHTYP.

3. INoMeleHne aomxHO ObiThb 000PYAOBaHO BOAONPOBOAOM C noaaveil
posbl 0,3 M°/u (15 5 °C) ¢ cucteMolt 6akTepHanbHO QHNBTPALMH H XHMH-
YeCcKOM Je3akTHBALMH HCMOJIb30BAHHOM BOADI.

4. Beibpoc Bo3ayxa u3 naMuHapHOro 6okca nomkeH ObiTh BHIBECH Ha-
PYXKY U 000py/1I0BaH BO3AYIUHLIM (PHIBTPOM IS YN1aBJIHBAHHWA HAHOYACTHL.

9.3. Pacuém, Mempoa02uiecKas XapakmepucmuKka u uimepnpemauus
pe3y.iamarmoe UCCAe008aHuUR

Pe3ynbTaThl KQUECTBEHHOIO aHasin3a OMOTEHHBIX HAHOMATEpPHAJIOB M-
Toa0M [TL{P noayyaloT nyreM npoBeaeHns MEeKTpodope3a B arapo3HOM refie —
npoOsi, noaydyeHHoi B pesynwvrare I[ILIP (30—40 uMka0B), U BU3YANBbHOM
OLUEeHKH. Pe3ynbhTaThl KOJHYECTBCHHONO aHaln3a OHOreHHbIX HAHOMATEpHa-
noB MeroaoM [ILIP B peanbHOM BpeMeEHH MOAYYarT MyTeEM MOHUTOPUHIA
HAKOIJIEHHA TNPOAYKTOB PEAKHHM C TMOMOUILK aBTOMATHYECKOHW (KOMITLIO-
TEPHOl) perncTpauuv U MHTEpIpeTaudH [OJYyYE€HHBIX PE3YJIbTaTOB B COOT-
BETCTBMH C UHCTPYKUHEHR, npunaraeMoil k Habopy nna npoeaenns TP, -
PEAKLIMH B PEATLHOM BPEMEHH.

Pe3ynbraTel H 3aKII0OYEHHE HMMYHOQEPMEHTHOrO aHallu3a Mo onpenae-
JIEHHIO HAHOYACTHL B OMoNloruyeckux obpasuax ROMKHbI coaepxxath HHGOP-
MAUMIO O KOJHYECTBE CeLHPHUCCKHX HAHOYACTHL B HCCIEAYEMOM MaTepHa-
e C NPHBEACHHBIM PacyeToM Nno GopMy 1€ U B COOTBETCTBHH C HHCTPYKLIHEH,
npunaraeMoi k Habopy mns nposeaeHus MDA, a Takke — JaHHBIE IEYATHOIO
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MPOTOKONA H3MEPEHUSA KaTHOPOBOYHOI0 KOHTPOJILHOINO CTaHAapTa M HCCJe-
nyemMoro odpasua.

10. IlIopsiaok anann3za GMOreHHbLIX HAHOMATEPHAJIOB
Ha OCHOBE KOpPOBOro fe1Ka Bupyca remaTura B

st EpBHYHOro M MOCASAYIOWEro KOHTPOJA cTaHAApTHOro obpasua
HaHOMaTepHaa Ha OCHOBE KOpOBOro O¢eilka renarura B Hcnonap3yercs MeTon
ReHaTypupyuiero deakosoro 3fnextpodopesa B NOJHAKPWIAMHIAHOM relie
(Meton Laemmli 1970). Ilo ero naHHbIM MpOBEPAIOT COOTBETCTBUE MOJIEKY-
JAPHON Maccel CTaHAaptTa M Haiaudue OenkoBbiXx rnpuMecei. Ilonoca, cCooT-
BETCTBYIOILIaA peKOMOUHAHTHOMY KOPOBOMY aHTHI€HY renaTtura B, Haxoaur-
cA B Anana3zoue mexay 15 u 20 k/1a.

10.1. Tpebosanun x ucnonviyemou annapamype

s noarBep>KAE€HUS COOTBETCTBHA H KOJHYECTBEHHOMO ONpeACICHHUN
HAHOMATEPHAJIOB Ha OCHOBE KOpOBOro Oelika renatura B Hcnonbiyercs HM-
MYHO(epMEHTHBIA aHANK3, OCHOBAHHLIA HAa B3aUMOJIeICTBHHU aHAJIH3KPYEMO-
ro Matepuasa ¢ MOHOKJIOHA/IbHBIMHY aHTUTEJIAMHU NPOTHB KOPOBOI0 aHTHI¢Ha
supyca renarura B (HBcAg).

XapaKTepHCTHKH NNAHLWETHOrO CNeKTpodOTOMETPA:

® pEXKHMbI padOThl — KOHEUHAsA TOUKA, KHHETHUKA,;

® BO3MOXHOCTH MNOAKIKOYEHHUA K KOMIBIOTEPY;

® pE)KHUM BCTPAXHBAHMSA;

¢ BO3MOXHOCTE O0Opal0OTKH JaHHLIX H [TOCTPOEHHMS CTAHAAPTHBIX KpPH-
BBIX;

e ceeTopunbTpbl 405 U 450 HM.

10.2. Tpebosanun K ecnomozamenbiomy 060py008aHUI0, NOMEULEHURM,
MEXHUYECKOMY OCHAUEHUID

TUNOBBIE 3KCTIEPHUMEHTBHI MOTYT NMPOBOAMTLCA B COOTBETCTBHU CO 11 WM
Il ypoBHsaMu Ononornueckoit 6e3zonacHocTy no knaccupuxkauuu O3-86 «O
["ocynapcTBeHHOM peryjuMpoBaHUH B O0JIaCTH MeHHO-WHXEHEPHON ACATE b~
HocTH» (1996 r.) unu lII—IV ypoBHMH NaTOr€HHOCTH MMKPOOPIraHH3MOB B
COOTBETCTBMH C CAHUTApPHLIMH MNpaBWIaMH 11 paboThl ¢ MHKPOOpPraHH3Ma-
MU [—II nubo 1II—IV rpynn naroreHHOCTH W npaBusiaMH no pabdote ¢ pe-
KOMOUHaAHTHLIMH MoJiekylaMH JTHK (1989 r.).

Pabora ¢ HaHOMarepvalaMHi KOpOBOro Oe€jika J0JKHA MPOBOAWUTLCA B
COOTBETCTBHH ¢ TpeOoBaHUAMM no obecneueHn:o Guonoruveckofl Helzonac-

HoctH CI1 1.2.2322-—08.
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PykoBoacTBO JilabopaTOpHH HECET OTBETCTBEHHOCTH 33 00echeueHHE
Ha/le)KHBIX Mep 0€30NacHOCTH M0 3alLMTE NepCcoHaNa JadopaTOPHH.

2-11 ypoBeHs (Hu3knit) — ©2 (BL2) — 3-11 yposens (cpeaunit) — @3 (BL3).

Hnsa JkcriepuMeHToB HeoOxonauma jabopaTopHsa, HMEKOLIAas crielHalb-
Hbl€ HH)XK€HEPHBIE KOHCTPYKLUHH U 3aLMTHOE 0D0pYROBaAHUE:!

|. ITomewenud, B KOTOpBIX pacnonaraercsa obopyaoBaHHE, JOJKHBI OT-
BEUATh TpeOOBaHMAM, NPEeABABAAEMBIM K TJabopaTopHAM 001IEro U aHANUTH-
yeckoro rnpodpung. Temneparypa Bo3ayxa B noMmelleHHH 18—235 °C, smax-
HOCTB — 65 £ 15 %.

2. [NTomeuleHue A0MKHO OBITH 000PYAOBAHO BOAONPOBOAOM C nojaauel
okl 0,3 M*/4 (15 = 5°C) ¢ ApeHaXKHOH CHCTEMOIA.

3. DnexkTpoIpoBOaKa A0/KHA COOTBETCTBOBATh CYMMApPHOM MOLIHOCTH
IMEKTPOOOOPYIOBAHHA.

4. BcnoMmoratensHoe 060py10BaHHE:

® CHCTEMA MOJIYYEHHA BBICOKOOUYHILEHHON BOAb] (kayecTBa MQ);

e puOpoMewanka pas niaamex HOA;

® BOCHBMHKaHANIbHbIN H03aTOp A4 NpoMeIBKH rutamiek MDA

e MexaHHdyeckue go3aTopsi 20, 100, 200 1 1 000 MM’

5. Ha ngsepsx naboparopuu, oOopyroBaHHHd, KOHTEHHEpaX M MaTepHa-
aX yCTaHaBJIMBACTCH 3HAK OMONMOrHyeckod onacHocTH. MM Tarkke noMeua-
IOTCA HaHOMAaTepHabl.

6. Bxoa B naboparopHio pa3zpeiiaeTca TONbKO TEM JIMLaM, Yhe MPUCYT-
CTBHE T[IPEAYCMOTPEHO MpOorpaMMol HCCAENOBaHUH M YTBEPXKIAECHO PYKOBO-
HTENIEM J1aDOpaTOPHH.

7. ABTOKNAB ClieyeT YCTaHABNKBATh B 1abopaTopHu.

8. [10BEPXHOCTH CTEH, CTOJIOB M NOTO.IKOB A0/DKHBI JIEFKO OYHULLATHCA H
AE€KOHTaMHWHUPOBATHCHA.

9. Pexxum ¥ ycnoBHa pabGotel npubOpoOB, cO3naloUINX OMACHOCTL O6pa-
30BaHUA a’po30Jid (BHOpOMELUAIKHK, BOAOCTPYHHBIE HACOCHI, JTHOGHIU3ATO-
pbl, 103aTOpSI U T. M1.), OPraHN3YIOTCA TaKHM 00pa3oM, YTOOLI CBECTH K MU-

HUMYMY MOCTYIUIEHHE 4acTHL a3p030.1s B BO3AYX NMOMELLEHHA.
10. JomkHbl HCNOAB3OBATECA DOKCHI C JIaMHHAPHBLIM IOTOKOM BO3AYXad

U GOKChI C BBITAXHON BEHTWUJIAILHEN BO BCEX CNy4dasX, KOrja BO3MOKHO
oOpazopanue asposons ¢ HY. He nonyckaercs peuMpKyniuds BO3IyXa.
[Ipumenserca npaswio «Pabotra BaBoeM». CoOCTOAHHME BO3AYXOBOJAOB M
GUnLTPOB eXEeroaHo nposepsercs paboTHUKAMH CrELMaAIbHOR BEIOMCTBEH-
HOM cTyXObl, 4TO OPOPMIIAETCHA TEXHUYECKHM aKTOM.

11. Ucnonp3oBaHHbBIE B OMLITE MaTepHansl, CoAepKallHe HAHOYACTHLbI
KopoBoro 0Oeka, 06e3zapaxHBalOTCS.
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12. HenocpeacTBeHHO noce 3aBeplieHHs IKCIIEPHMEHTOB paboyuHe Mo-
BEPXHOCTH DOKCOB H ApYroro 06opynoBaHua ob6e33apakMBaroTCA.

13. CrexnsiHHas nocynaa, koropas ynorpebnsaiach NMpH aHalu3ax, nepen
MOBTOPHLIM HCMOJIb30BAHHEM OJDKHA CTEPWIN3OBATHCA HENOCPEACTBEHHO B
nabopaTopHH WIM NMOMELLATLCA B MPOYHBIE FePMETHYHbIE KOHTEHHEPBI HO
yaaneHus U3 nabopaTopui; 3TH KOHTEHHEPL U MX CONEPKUMOE ClIeAyeT CTe-
PWIH30BaTh NPH NOBTOPHOM NPHMEHEHHH.

|4. BakyyMHbI€ JTHHUK HEOOXOAMMO 3awuuiaTe GUILTPAMH A NOBYILL-
KaMi 1JI1 XKHAKOCTH, KOTOPblEe MEPHOINYECKH NMOABEPralOTCA TEXHUUECKOMY
OCMOTPY nepcoHanoM. IlepHoanuHOCTL OCMOTpa ONpeAcAseTCs pyKOBOIUTE-
JIEM HCCie10BaHH.

5. Homyckaercs mpoBeAEHHE IKCHEPHMEHTOB, TpeOylomux ¢ulnue-
CKOH 3allunThl YPOBHA D3, B nabopaTopuiax, rae co3jaH HanpaBieHHbIHA TOTOK
BO3/1yXa, HO YCTPONCTBO BbITSHKHON BEHTH/IALMH HE COOTBETCTBYET MOJIHO-

CTbIO YPOBHIO D3,
16. Ilpu pabote ¢ THOPUIU3IOBAHHBIMU MATEPHAJIAMHU JIOJKHBI HCI10J1b-

30BaTbCA OAHOpa3oBble nepyaTtku U3 100 % HUTpHAA ¢ XOpolued UeT0CTHO-
CThtO. [lepuaTku ¢ YANUHEHHBIM PYKaBOM ABJIAIOTCHA IMOJIC3HBIMHU ONA [Ipe-
NOTBPALUIECHUA 3arpA3HeHUs nabopatopuu, xanata vav KoctioMa. [lepuaTtku
HEOOXOAUMO MEHATH MOCNE WCMNOJIb30BAHMA HAHOMATEpHanoB HNAH €CJIH TO-
R03pEBAETCA 3arpAsHeHHe. XpaHHTh 3arpPA3SHCHHbBIC NepYaTKd HEOOXOAHMO B
NJACTHKOBbIX NAKETAX WIH repMETHUYHBIX KOHTEHHEpax B HAKOIHUTENE OTXO-
[OB BIJIOTh A0 MX yTWin3auuy. CrneayeTr TIATENbHO MBITh PYKH H nipeane-
ybsi nocje paboThl ¢ HaHOMarepuanaMHi. O6A3aTeNbHO UCHOJIL30BAHHE OHO-
Pa3oOBbIX 1aDOPATOPHLIX XaJNIATOB U XPAHECHHE HX B CMELUHAILHO OTBEACHHBIX

wKagax.
17. JIna 3aliuThi OPraHoB [bIXaHHA HEOOXOAMMO MUCIIOJIL30BAThL PECHHU-

paTophbl NPOTHBOAZPO30JILHBIC C AOMOJIHUTEILHON 3aLIXTOI:

Pecnuparop BLS — 215 FOCT 12.4.041—89. 2-1 cTeneHp 3allMThbl

Pecnuparop BLS — 225. T'OCT 12.4.041—89. 2-9 creneHb 3alUThI

Pecrimpatop BLS — 520A I'OCT 12.4.041—89. 3-s cTeneHb 3aLUHThI

| 8. UcknouaeTca nuneTuposaHve prtoMm. Ilpu pabore HEOOXOAUMMO HC-
MoJIb30BaTh OAHOPa30BbIC HAKOHEYHUKH JJIA aBTOMATHYECKHX TMMHUIIETOK C
a’p030JbHLIM OapbepoM, NpH 3TOM 0043aTe/IbHO MEHATb HAKOHEYHHKH MpPH
epexoae oT OAHOW npodsl K Apyrou.

19. Ucnonb3oBaHHble HAKOHEYHUKM XpPaHUTbL B OJHOPA30BBIX repme-
TUYHBIX KOHTEWHEpAX B HAKONUTEE OTXO0B BIUIOTh 40 UX YTHJIH3ALHWU HIIH
cOpaceiBaTh B CrieHaIbHYKO €eMKOCTb ¢ 1H pacTBOpOM cONAHOM KHCNOTHI.
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Jlaboparopus no/HKkHA MMETb KOMIUIEKT LIS JIMKBHAAUMY CHyqalHO
YT€4YKH, pacChillaHuA U NPO/IHBA HAHOYACTHL! OropaKHBaKOLUME NEHTBI, HHT-
PUIOBbIE NEPYATKH, OAHOPA3OBBIE PECITHPATOpPbI, aACOpOUpYIOUIHE MATEPHA-
el, cangeTk, NnacTukoBbie MeLIKK. Hebonbinne konnyecTBa HAaHOMaTEpHa-
JIOB MOTYT ObITh YHHUTOXKEHb! C NMOMOIIBIO MOKPOM OYHCTKH [OBEPXHOCTEH
canderkaMu 3 abcopbupyiowmero marepuana. PaccsinaHHble JAHO¢HIHIO-
BAHHBIE CYCMEH3UH MOTYT ObITbh YAAJIEHb! C NOMOUILIO MbIJIECOCA, CNELIHANDb-
Ho ocHaweHHoro ¢pwibTpom HEPA (High Efficiency Particle Absorbption)
knacca H 13 (3ddekTHBHOCTEL 3anepxaHua 4dacTHu pasMmepoM okono 0,06
MHUKPOH — 99,95 %). Jli1a obecneveHus 3QPeKTUBHON 3a1ePXKKH HAHOHACTHLL
GHIBTP YCTaHABNUBAETCA HA BBIITYCKHOM KJIAIIAHE B LIEJAX NPEAOTBpALUEHHA
pacCeMBaHHA B BO3ayXe MabopaToOpHH.

10.3. Boibop onmuMairbHO0 pexcuMa pabomesi annapamypul

TpeboBaHHA K aHANH3UPYEMBIM MaTEpHAIaM:

o ArperatHoe COCTOSHME — XHMAKOCTBL. [[na onpeaeneHus OHOreHHbIX
HAHOMATEPHAJIOB B BO3AYLIHOM cpene, [0YBE, TKAHAX PACTEHHH HIIH XHBOT-
HBIX 00BbeKT HeoOXOAUMO MNepeBECTH B XKHAKOE COCTOAHHE .JIoObIM o0lILe-
MPHHATBIM METOJ0M, H30eras NMpU 3TOM 3KCTPEMAIbHBIX 3HAYECHHIR TeMIiepa-
Typbl, pH 4 UCNONL3OBAHUA PEAreHTOB, CNOCOOHLIX BHI3BATHL ACHATYPALMIO
NETEKTUPYEMOIrO BELLECTRA.

e MuHuManbHOE coaepXKaHHEe HaHOMarTepHana Ha OCHOBE KOpPOBOIO
Genka renatura B B pobe — 2 Hr/ cM”,

e HaxonsiHecs B aHAIMINPYEMOM pacTBOpe BEUIECTBA HE HAONKHbI
B/IMATH HA B3aUMOACHCTBHE aHTHTEJ1a C AHTHIMEHOM. AHanH3 Bcex obpa3uos

AODKEH COMPOBOXAATLCA MOCTAHOBKOH [MONOXKHTEIbHLIX W OTPHUATE/IbHbIX
KOHTPO.IEH.

10.4. Pacuém, Mempono2uyecKan xapaxmepucmuxa u unmepnpemayus
pe3)emamoeg Ucc1e008aHun

10.4.1. UmmyHopepmeHTHBIA ananns (MPA)

MeTtoa uMmyHodepMmeHTHOroO aHaiusa (MPA) ocHoBaH Ha BLICOKOH H3-
OMpaTEIbHOCTH ¥ CNeUHPUUHOCTH UMMYHOJNOTHYECKHWX pEaKUMil «aHTUreH-
aHTHUTEJI0». JlaHHBII METOA MO3BONAET OfpeldeluTb MPUCYTCTBHE KOPOBOIO
aHTHUreHa renatuta B B HccneayeMoM pacTBOpe M ONpPenesUTb €ro KOHLEH-
TPaLHIO.

10.4.1.1. Pacyem u unmepnpemayus peszyivmama

B kayecTBe CTaHIAPTOB HMCIMOJbL3VIOTCA 00pa3ubl KOPOBOI0 aHTHreHa

renatuTa B ¢ 3BecTHON KOHUEHTpauueH B HHTepsane ot | a0 50 Hr/em’. Io
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MOJy4eHHbIM 3HaYEHHAM CTPOMTCA KanuOposouHas kpusas. KanubposouHas
KpHBasA oOrpeaesnseT 3aBUCHMOCTb U3MEPEHHOr0 NMOrjiolleHHs OT KOJTUYECTBA
Oenka B A4eiike. CoaepxkaHue KOpPOBOro aHTureHa remaruta B B oOpaiznax
BbIYHC/IRETCA 110 NOJYYEHHON KanHOPOBOYHOH KPUBOHA.

10.4.1.2. Memponozuveckas xapakmepucmuxa memooda

e MUHUMANBLHOE OTKPLIBAEMOE KonHuecTso — 0,1 Hr.

o /IMana3oH NMHEAHOCTH CTAKAAPTHOTO rpaduxa — 2—100 Hr/cMm’.

e [Ipuemnemsiii ko3¢dpuuneHT Bapnauuu 11 aHanuia obpasua:

a) MO OAHOMY cTaHIapTHOMY rpaduky — He 6onee 10 %;

0) MO pa3HbIM CTAHAAPTHLIM rpagUKaM B pa3HbIX CEPUAX OMNbLITOB — HE
donee 12 %.

e BOCnpou3BOAUMOCTb (CXOOUMOCTb Pe3ynbTaToB) — 9 %.

e Tect Ha OTKphbITHE (MpOBEpPKA JUHEHHOCTH aHATH3A METOIOM 100aBOK) —
91-—108 %.

10.4.2. lenarypupyrouiuit 6e1KoBbIH dJ1eKkTpOodopes B
NOJMAKPHIAMHAHOM reJie

JlaHHbII METOA AaeT BO3MOXHOCTD ONPEAENEHHA MOJIEKYJISPHOH MacChl
HCCleyeMblX DEJIKOB 110 WX MOABHIKHOCTH B JICHATYPUPYIOLUEM MOJNHAKPH-
JIAMUTHOM rene.

[10.4.2.1. Pacuem u unmepnpemayus pesyromama

Ilna onpejaeseHUs MOJIEKYASPHOH Macchl peKOMOHHAHTHOrQ KOpPOBOIO
aHTUreHa renatvta B B ogHy W3 sueek ITAAI-rens HaHOCHUTCA Mapkep,
HMEIOWIHH U3BECTHLIE MOJIEKYIAPHbIe Macchl. Ilocne npopeaeHHs onbiTa no-
NOXKEHHUE NMOJIOChI, COOTBETCTBYIOLIEN LIEIEBOMY NPOAYKTY, CPAaBHUBAETCA C
OI0KEHUEM N10J10C Mapkepa. MolJiekyJispHas Macca ycciieayemoro obpasua
N10JkHA HAXOAHUTLCA B WUHTEpBAsE MNOJOC Mapkepa, COOTBETCTBYIOWUM 15—
20 k/la. OTcyrcTBHEe Ha rejie APYrHX BUHAUMBIX MOMAOC CBHAETE/NLCTBYET O
I"OMOTE€HHOCTH W YUCTOTE Npenapara.
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MNpwnoxkenue 1
(cnpasovHoe)

HauMeHOBaHHE H KPATKHE XAPAKTEPHCTHKH ANNAPATYPLI,
MCII0JIL3YEMOH IIPH KOHTPOJIE COdEPKAHHUSA HAHOMATEPHAI0B
METOA0M 3J1eKTPOHHOH MHKPOCKOITHH

s BLIABJICHHA U MACHTU(PHKALIMH HAHOYACTHUIL METOAOM MIEKTPOHHOM!
MUKPOCKOIMHUU MOTYT HMCHOOAB30BATHCHA 3JIEKTPOHHBIE MHKPOCKONLI (GUpPM
«Ue#ic» (Zeiss, 'epmanna) u «xeon» (Jeol, AinoHna) U3 cnucka, mpuUseIcH-
HOro HuXxe (o CoCcTosHUIO Ha Haqano 2010 r.), a Taxke >J€KTPOHHbIE MHUK-
POCKOITLI APYIrHUX MPOH3BOIMTENEH ¢ XapaKTEpPHCTUKaAMU, COOTBETCTBYIOLIH-
MU TpeOoBaHusaM 1. 6.1.1.

JnekTpoHHblE MHKpOCKonbl GHUpM «Lle#c» (Zeiss, 'epManus).

1. ITpocBeunBalOUIHA NEKTPOHHBIH MHKpockon, Moaens LEO 912AB.
Yckopsiomee HanpskeHue 120 kB, pexxuM npocsevuBarolleH 3EKTPOHHOM
MHKPOCKOTIHKH ¢ paspeiieHdeM 0,34 UM (110 acnopTy) M OIHANa3OHOM YBeJIH-
yeHuit ot 80 no 500 000, pexxum andpakuMH INEKTPOHOB, PEXUM N3IMEPEHHUA
cnexTpos X133 ¢ paszpemieHnem 1,5 3B, pexkuM 3IeMEHTHOIO KapTHPOBAHHA
Ha ocHope CXI13D), uudpposas cucreMa perucrpaumny M3obpaxeHHi Ha oc-
Hose I13C.

2. IpoceeynBaloUi NEeKTPOHHBIA MHUKpockon, Moaenu Libra 120 u
Libra 120 Plus. Yckopsiomee nanpsxenue 120 kB, pexHMm npocBeyuBaroiei
3JIEKTPOHHOH MHUKPOCKOMNHMH ¢ paspewmeHieM 0,34 HM (o nacnoprty) U aua-
na3oHoM ysenuveHHH oT 8 g0 630 000, pexxum HUQpPAKLHHU IJIEKTPOHOB, pe-
KUM U3MepeHHA crniekTtpoB X123 ¢ paipeiwneHuem 1,5 3B, pexuM 3neMeHT-
HOro kaptuposaHusa Ha ocHoBe CXIIDJ, umdpoBas cHcTEMa perucrpaunn

u3o6paxeHnii na ocHose [13C.
3. IpocBeynBarOIIHA 31eKTPOHHBIA MUKpockon, Mmoaenu Libra 200 FE

HR u Libra 200 FE HT. Yckopsioutee HanpsxkeHue 200 kB, pexxuM mpocse-
YHBAKOLIE 3JIEKTPOHHOW MUKPOCKOIHKH C paipemiedueM 0,24 um (no nmacnop-
ty Libra 200 FE HR), 0,29 uMm (no nacnopty Libra 200 FE HT) u anana3so-
HOM yBestHueHui ot 8 1o 1 000 000, pexum nudppakLHHU INEKTPOHOB, PEHKUM
u3MepeHua crniekTtpor XIID3 ¢ paspewnenuem 0,7 3B, pexxuM 3JIEeMEHTHOIO
kapThupoBaHusa Ha ocHoBe CXIIDD, uudposas cucTeMa percrpauuud u30-
OpaxkeHnit Ha ocHose [13C.

4. [TpocBeYUBaKOILKI INEKTPOHHBIA MUKpoOcKkoT, Moaend Libra 200 MC
HR u Libra 200 MC HT. Yckopsomee Hanpsixerune 200 kB, pexuMm npocge-
YHUBaIOLLEH 3JIEKTPOHHON MHKPOCKOITHH € pa3pewieHueM 0,24 am (o macniop-
Ty Libra 200 MC HR), 0,29 M (no nacnopty Libra 200 MC HT) u ananaso-
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HOM yBeanwdeHuit ot 8 no 1 000 000, pesknM audpakumu 3NEKTPOHOB, PEKUM
u3mepeHns cnektpos X113 ¢ paspeennem 0,2 3B, pexum 31€MEHTHOrO
kapTupoBaHus Ha ocHose CXIID3, uudposas cuctema perucTpaumd H30-
Opakenuit Ha ocHose I13C,

ONeKTPOHHbIE MUKpOckonbl pUpMsl «xeonyn (Jeol, Sinonusn).

1. IlpocBeuBaOWnil INEKTPOHHBIA MHUKpockon, moinenb JEM-1230.
Ycxopawollee HanpsaxeHue 120 kB, pexxuM npocseyuBaroliert NEKTPOHHOM
MHUKPOCKOIHH ¢ paspeuteHneM 0,38 HM (Mo nacnopry) U AMana3oHoOM YBEJIH-
qeHUH oT 50 g0 800 000, pexxuM audpaKkUUH INTEKTPOHOB, PEKUM HIMEPEHHUA
cnektpoB X110 ¢ paspemenuem 1,5 3B, pexuM 3/1eMEHTHOIO KapTHPOBAHHA
Ha ocHoe CXI1D3, uudpoBafd cucTeMa perucTpauny u3o00paxeHHit Ha Oc-
Hoge 113C-xkamepsl.

2. [lpoceeumBaromuii 3MEKTPOHHBIT MHKpockomn, Monrens JEM-1400.
Yckopsawiiee HanpsixkeHue 120 kB, pexxuM npocseydBarouleii 3NeKTPOHHON
MUKPOCKONMU ¢ paspewieHneM 0,38 HM (110 nacnoprty) ¥ AMana3oHOM YBeJin-
yeHu#t ot 50 no 1 200 000, pexum audpakUHH JIEKTPOHOB, PEXKUM U3IMEpE-
Husa cnexTpoB XI[133 ¢ paspewenuneM 1,5 3B, pexum 31eMEHTHOTO KapTHPO-
BaHu Ha ocHoBe CXIIDD, undposas cucreMa perucTpaludi M3oOpakeHHi
Ha ocHoege JI3C-kaMepsi.

3. IlpocreuuBalolHi MNEKTPOHHLIA MHKpockon, Moaens JEM-2100.
Yckopswulee HanpsxeHue 200 kB, pexuM npocBeynBatOIER 3JICEKTPOHHOM
MUKPOCKOTIUM ¢ paspewseHueM 0,19 HM (0 nacnopry) U AHanasOHOM YBEH-
yeuuit ot 50 no 1 200 000, pexxuM nudpakuMdy dJIEKTPOHOB, PEeKHUM HU3IMepe-
HUs cnekTpoB X117 ¢ paspewteHneM 1,5 3B, pexuM aneMeHTHOro KapTHPO-
BaHus Ha ocHoBe CXIID3, undposas cucreMa perucrpauMud H3o0paKeHHH
Ha ocHogre I13C-kamephl.

4. IlpoceBeuMBalonii 3N1EKTPOHHLINA MuKpockon, Moaenb JEM-2100F.
Yckopsawowee HanpskeHde 200 kB, pexuM npocseunBaromieil 3MEKTPOHHOM
MHUKPOCKOIHH ¢ paspewseHreM 0,19 HM (no nacnopry) v AMana3oHOM YBeEH-
yenuit ot 50 o 1 200 000, pexum aHdpakUMH 3NIEKTPOHOB, PEXHM H3MeEpe-
HHs criekTpoB XI133 ¢ pazpewrenneM 0,7 3B, pexum 3JIEMEHTHOrO KapTUPO-
BaHMA Ha ocHoBe CXII33, uudposas cucremMa perucrpauru H3o0paxeHuH
Ha ocHoBe [13C-kamepsl.

5. [IpocBeurBaroLiii 3NEKTPOHHBIA MUKpPOCKoI, Moaes JEM-2200FS.
Yckopsrwiulee HarnpsxeHue 200 kB, pexuM npocBeYrBaroLlie 3NEKTPOHHOH
MUKpOCKONUUW ¢ paspewcHueM 0,19 oM (0,07 HM ¢ BKIKOYECHHBIM KOPPEKTO-
poM abeppaunii} 1 nuarnazoHoM ysedeHud ot 50 go 1 500 000, pexuMm an-
dpaKuuyu INEKTPOHOR, PEXHM H3MEPECHMS CNeKTpoB X[1ID ¢ paspelicHueM
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0,7 3B, pexuM 3JIEMEHTHOTO KapTUpPOBaHHMs Ha ocHoBe CXII33, uu¢posas
CUCTEMa perucTpalmi n3odbpaxeHnit Ha ocHoBe [13C-kaMepsl.

6. [IlpocBeuMBaljOUIUA IJIEKTPOHHBLIH  MHUKpockon, Mmoneab JEM-
ARM200F. Yckopsiomee HanpsokeHue 200 kB, pexuM OpocBEeUYHBAIOUIEH
3TEKTPOHHON MHKpockonHd ¢ pa3spewicHdem 0,08 um (CITDOM)/0,11 um
(II3M) u anana3zoHoM yBeaudeHui ot 50 no 2 000 000, pexxum nudpakunn
3JIEKTPOHOB, PEXKHM H3MepeHUs cnekTpoB XI[I33 ¢ paspewenuem 0,7 2B,
pEXUM JIEMEHTHOIO KapTHpOBaHHA Ha OocHOBe CXII33, uudposad cucreMa
perHcTpauuy H3obpaxkeHni Ha ocHoBe 113C-kaMepel.

7. ITpocBeuuBalOUNA INEKTPOHHBIN Mukpockorn, moaeas JEM-3100F.
Yckopsrouee HanpshkeHue 300 kB, pexuM npocBeunBalOeH 3JIEKTPOHHOM
MHKPOCKOIHHU ¢ pa3peiweHneM 0,17 HM (Mo nacnopry) 1 AHANa3oHOM YBE1H-
yeHHit ot 60 no 1 500 000, pexum AnpPaKUMU INEKTPOHOB, PEIKHUM H3MEpE-
HUsa cniekTpoB XI123 ¢ paszpewenuem 0,7 3B, pexxuM 31€eMEHTHOrO KapTHPO-
BaHMA Ha ocHoBe CXII33, undpoBas cuCTeMa permcrpaurdu M3odpakeHuit
Ha ocHoBe II13C-kaMepsl.

8. [IpocBeunBaowuil 3NeKTPOHHBIH MuKpockon, moaens JEM-3200FS.
Yckopsroiuee Hanpsxeune 300 kB, pexxuM npocBeyuBalOLICH 3JIEKTPOHHOM
MHKPOCKONHH ¢ paspewieHneM 0,17 HM (1o nacnopty) ¥ AMAMNA30HOM YBE.IH-
yeHHit ot 100 10 1500 000, pexxuM aM¢pakuMH INEKTPOHOB, PEXHM H3ME-
peHusa cnexTpos XI13D ¢ paspeuienueM 0,7 3B, pexxuM 3M1EeMEHTHOTO KapTH-
poBaHust Ha ocHoBe CXI1373, undposas cucreMa perucTpaludi H300paxeHHH
Ha ocHoBe [13C-kaMephl.

9. [IpocBeyMBalOILMi JNEKTPOHHLIA MHKpockorn, wmoaens JEM-
ARMI1300. Yckopsiowee nanpsxkeHde | 300 kB, pexum npocseunBatoiueit
IEKTPOHHON MHUKPOCKONNK ¢ padpeuieHdeM 0,1 HM (o nacrnopry) W aHana-
30HOM yBeanyeHuH or 200 po 1 500 000, pexuM anppakuuH 3NEKTPOHOB,
pexXuUM H3MepeHusa cnekTpoB X113 ¢ paspewenuem 1,5 3B, pexum sie-
MEHTHOro KapTupoBaHus Ha ocHoBe CXIIDD, undposas cucrema perucrpa-
uvd 300paxeHu#t Ha ocHose [13C-kamepsl.
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Mpunoxexune 2
(chpaBoYHOE)

CnHcoK Hcno/ib30BaHHBIX COKPAINEHHHA

B2XXX — BeicokoaddpexTrHBHas xHaKOCTHAd Xpomartorpadus

B3I1 — Beicokas 2JieKTpOHHASA MIOTHOCTE

NCIT-MC — Macc-cnekTpoMeTpusi ¢ HHIYKTUBHO CBSI3aHHOM n1a3moi
HDA - UMMyHOpepMeHTHBIR aHanu3

MP — MeToanyeckne pekoMeHJauuu

HDI1 — Hu3kas 3nekTpoHHas I1I0THOCTh

OT - O0OparHas TpaHCKpHUITLKA

[11IP - ITonumepaszHas uenHas peakLus

[1OM - [IpocseuunBaloLias MMEKTPOHHAA MHKPOCKONUA

COIl - CranaapTHbie OfepaulHOHHbIE NPOLEIYPBI

CXITI33 - CrniekTp XapakTepUCTHYECKHUX ITOTEPh IHEPTHH JJIEKTPOHOB
2O B [IAAID — Dnextpodopes B nosimakpuiiaMHAHOM reJie
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