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JI'OMUHEeCLUEeHTHbIN
aHanus
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n JIloMuHecueHuus — (lumen — cBeT; escent —
cydpduke, o3HayaeT crnaboe gencteme)
CNOCOBOHOCTb HEKOTOPbIX BELLECTB UCMyCKaTb
BUOMMbIVN CBET No4 BO3AENCTBUEM Pa3NNYHOrIO
poga nsnyyYeHunn (ynsrpaduoneTtoBoro,
PEHTIEHOBCKOrO, Jla3epHOoro un np.).

» B HacTosLee BpemMs momMuHecyeHyuel
Ha3bIBalOT HEPaBHOBECHOE N3MYyYeHMue,
M36bITOYHOE MO OTHOLLEHMIO K TENSTIOBOMY
M3NyYeHUIo Tena, nocrne Bo3by>KaeHNs
NnpoJomKxaloLLleecs B Te4eHne BpeMeHH,
3HaYMTENbHO MPEeBbILIaoLWEero nepmuon CBETOBbIX
konebaHun (1 ~ 10719).
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Ha npaktuke
NIOMUHECLIEHLMIO YaCTo
pas3nensairoT Ha:

= (prroopecueHuuto,
ObICTPO 3aTyxaloLLyto
nocrie OKOH4YaHus
BO30yxaeHus (or 10~° oo

107" ¢);
. (bOC(bO pecueHun I'Qla 3esieHoe cBeYeHnE ypaHa B
3adTyXaHNE KOTOPOU y/IbTPanoNETOBbIX Jlyyax

3aMEeTHO Ha rmas3
(nonblue 107" ¢).
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" A
B 3aBncumocTn ot crnocoba Bo30yXaeHWNS BblAENAT HECKOMNBLKO

BMAOB NIOMUHECLIEHLMW, pa3nnyaloLLMXCs TaKKe XapakTepoMm
bun3nyeckmx NpoLeccoB, NPoTEKaoLLUX B MUHEpane:

s OOMOSIIOMUHeCUEeHUUS — BO3bYyXXaeHune
NPON3BOANTCS ANEKTPOMArHUTHBLIM N3NYYEHUEM
ONTUYECKUX YaCTOT;

s KamodosiroMUHecUeHUuUs1 — Bo30yxaeHne
OCYLLECTBNSAETCS 3a CYeT dHeprmm nagaroLLmnx
9MNEeKTPOHOB;

s paduoItOMUHECUeHUUsT — BO30yxaeHune
BO3HWKAET Nof AeNCTBUEM Pa3nnyHbIX BUOOB
pPagMoaKkTUBHOIO U3MNYyYEeHUS;
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= XeMOJTIOMUHecUeHUUsT — BO3DyxaeHune

BO3HMKAET 3a CYET IHEPIUMN XUMUYECKNX
peakuun;

s MEPMOSIIOMUHECUEHUUS — CBEYEHMNE
BO3HMKaloLLLee Npu HarpeBaHum;

s MpuborromuHecyeHyuUs — CBE4YEHUN
BO3HMKatoOLLLEE NpU TPEHUMN.
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a [1Na BO30OYXOEHMSA NMIOMUHECLEHLUN MPUMEHSIOT
BOJOPOAHbIE, KCEHOHOBLIE, PEXe PTYTHbIE
razopaspsigHble riamnbl HU3KOTO, BbICOKOIO U
CBEPXBbICOKOro AaBreHus pasnnyHoun
MOLLHOCTW.

s [1ns HabnogeHnss oToNOMUHECLIEHLINA
NPUMEHSIIOTCA Pa3nMYHOro Bnaa OCBETUTENN
(ON-18, JICI1-103), ntommHockons! (JIPB-1)
MUKpockon-crnektpogotomeTpbl (MCPY-K)
npegHasHa4YeHHble AN POTOMETPUYECKNX
nccnegoBaHNMM MMKPOOOBEKTOB U
MUKPOY4YaCTKOB MaKpOOOBHLEKTOB
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s [1na 6bonee TO4YHOro 06 bEKTUBHOIO
dooTOMETPUPOBAHUSA U MONYYEHNSA CMEKTPaA
NIOMUHECLEHUUN NPUMEHSAIOT
NIOMUHECLIEHTHLIN DOTOMETP U
cnektporpadbl. Kpome Toro ang
onepaTtuBHON ANArHOCTUKN B MONEBbIX
YCNOBUSAX MPUMEHSAT pasfnyHbIe
BapuaHTbl OTEYECTBEHHbIX NOJIEBLIX
ocBeTutenen-noMmmHockonos («LeennTy,
«MuHunrom» n T.40).
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JltommHockon JIPb-1

MuKpocKor-crekTpogoToMeTp
MCoY-K
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Jlekuusi Ne2

MemoOhbi
3JIeKMPOHHOU
MUKPOCKONuu
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IJ/IEKMPOHHasA MUKPOCKOMUST —
COBOKYMHOCTb METO0B UCCNeaOBaHNS C
MOMOLLIbKO 3NEKTPOHHbBIX MUKPOCKOIMOB
MUKPOCTPYKTYPbI TEN (BMSIOTb 4O aTOMHO-
MOJIEKYNSIPHOIO YPOBHS), UX JTOKaNbHOro
COCTaBa U JTOKariM3oBaHHbIX Ha
NOBEPXHOCTSAX NN B MUKPOODOBLEMAX Ten
AIEKTPUYECKUX U MArHUTHbLIX NONEN
(MuUKpononen).
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SJIEKMPOHHbIU MUKPOCKOIM — 3TO
Npndop, KOTOPbLIN JAaEeT BO3MOXXHOCTb
nony4vaTb CUMNbHbIE YBENUYEHUS
OOBbEKTOB, UCMOMb3Yys A1 NX OCBELLEHUS
SNIEKTPOHbI. DNEKTPOHHbBIM MUKPOCKONM
NO3BOMAET BUOETb TakMe Menkme aetanu,
KOTOpPbIE HE pa3peLlMbl B CBETOBOM
(ONTUYECKOM) MMUKPOCKOIE U LLUMPOKO
NMPUMEHSIETCS B HAYy4YHbIX UCCNEeaOoBaHUNAX
CTPOEHMUS BELLECTBA.
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[To npuHUMNY OENUCTBUS U CNOCOoby
nccnegoBaHUa OObEKTOB pasnuyatoT
HECKOIbKO TUMOB: NpocBeYnBaroLlme,
oTpa)XaTenbHble, SMUCCUOHHbLIE,
pacTpoOBble, TEHEBbIE 3JIEKTPOHHbIE
MUKpockonbl. Hanbonee pacnpocTpaHeHsbl
MWKPOCKOMMbI NPOCBEYMBAIOLLETO U
PACTPOBOro Tuna, obnagatoLme BbICOKOW
paspeLuaroLen cnocobHOCTbIO U
YHUBEPCAbHOCTbIO.
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D/1IEKTPOHHbBIE MUKPOCKOIbI pnpMbl Karl Zeiss:
a)— ripoceeunBaroLmm; 6)— pacTpoBbi.
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[To paspellaroLien crnocobHOCTU ANTEKTPOHHbIE
MWUKPOCKOMbI pa3gendatoT Ha TP Knacca:

Kiacc Mukpockomna IIpocTpaHcTBEHHOE
pa3pelIcHue
IIEPBBIN 0,2—-1,5 5™ (2—15 A)
BTOPOM 2-3 um (20-30 A)

TPETUH

5-15 BM (50-150 A).
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" JEE
OCHOBHbIE BUA1bl 3JIEKTPOHHON MUKPOCKOMNMUS:

= [lpocBeymBatloLas aNeKTpOHHas
MUKpockonus (IMNoM)

= PacTpoBas anekTpoHHas Mukpockonus (POM)

s DJIEKTPOHHO-30H/10BbIN MMKPOaHann3
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" JEE
» [1lpocBeynBatoLLlas SNEKTPOHHASA
Mukpockonua (N3M) nossonseT pewarts
LLIMPOKUW KPYTr MUHEepanornyeckmnx sagav,
N 3TOT KPYr pacLUMpPAETcs No Mepe
pa3BUTUA MeToAa.

=« B [1OM, B 3aBMCMMOCTU OT peLlaemMbIX
3afad, UCronb3yrTCsA pasnnyHbie
METOAbl: CYCNEH3UN, PENIUKN, MOHHOE
TpaBreHune, yrnsTpaMmnKkpoToOMNMpPoOBaHNE,
JeKkopupoBaHue, npamoe HabnogeHue
MNSIOCKMX CETOK N Ap.
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[MpocBeYnBarOLWNUN INEKTPOHHBLIN MUKPOCKON
(M3M) BO MHOIOM CXOX CO CBETOBbLIM
MuUKpockonom. OTnmume mexagy HUMN B TOM, YTO
ans oceelleHusa obpasuos B [MTOM ncnonbayertca
He CBET, a NYy40K 3MNEeKTPOHOB.

B coctaB 0bbI4HOro NPOCBEYMBAIOLLEIO
9NEKTPOHHOro MMKpPOCKona BXOOAT:
9NEKTPOHHBLIN NPOXEKTOP, PALA KOHOEHCOPHbIX
INTMH3, OObEKTUBHASA NMNH3a U NPOEKLIMOHHAS
cuctemMa, KoTopaa COOTBETCTBYET OKYnspy, HO
npoeumnpyeT AeNCTBUTENLHOE N300bpaxeHne Ha
9KpaH. ICTOYHMKOM 31EeKTPOHOB OObLIYHO
ABNAETCA HarpeBaeMbI KaTod 13 Bofibppama
nnn rekcabopuga rnaHTaHa.
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" JEE——
= PacTpoBbIN 3NeKTPOHHbLIN MUKPOCKON

(POM) lUMPOKO NCNonb3yeTca B Hay4YHO-
nccneaoBaTeribCckmnx nabopaTtopusix.

[lo cBOMM TEXHUYECKUM BO3MOXHOCTAM OH
COYEeTaeT B cebe KayecTBa Kak CBETOBOIO
(CM), TaKk n npocBe4vnBatoLLEro
anekTpoHHoro (MN9M) mukpockonos, HO
aBnsgeTcda bonee MHOroyHKUMOHAabHbLIM.
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" J—
B ocHoBe POM nexuTt ckaHnpoBaHune
NoOBEPXHOCTN obpa3sua 3NeKTPOHHbLIM 30HOOM U
OeTekTupoBaHue (pacno3HaBaHme)
BO3HMKAOLLLErO NMpu 3TOM LUMPOKOro CrekTpa
nanydeHunin. CurHanamm gnsi Nony4YeHuns
n3obpaxkeHnsi B POM cnyxart BTOPUYHbIE,
OTPaXeHHbLIE U MOrMOLLEHHbIE fTIEKTPOHDI.

MpuHunn gencrtemna POM ocHoBaH Ha
MCMNONb30BaHNN HEKOTOPbIX 3PPEKTOB,
BO3HUMKAKOLLMX MPpn 0brnyyYyeHnn NnoBePXHOCTU
OOBEKTOB TOHKO CCPOKYCUPOBAHHbLIM MYy4YKOM
ANEeKTPOHOB — 30HOO0OM. B pesynkraTe
B3aNMOOENCTBUS ANIEKTPOHOB C 0Opa3LIoM
(BeLecTBOM) reHepupyroTCcH pasfnyHble
CUrHansbi.
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"
C NOMOLLBI0 3MEKTPOHHO-30HAOBOrO MUKpPOaHanu3sa

BO3MOXHO OripegernieHne aremMeHTHOro CoCtaBa
J1IOKaJ1IbHOIo y4acCTtKa Uccriegyemoro BeLlectBa.

s OJIEKTPOHHO-30HA0BbLIM MUKPOAHaNn3 rno3BosideT
OOHapyxuTb nNpucyTcTeue B obbeme nopsigka 0,1-2 MKM®
NpaKkTU4eCKn BCEX ANIEMEHTOB Nepnuoanyeckon cUCTeMbI
B npepgenax 2—20 % ux maccoBoro cogepaHus. C ero
NOMOLLIbIO MOXHO NPOBOAUTL KOJTIMYECTBEHHbIN
XUMUYECKMUN aHanns3 Wwnngos 1N aHLWMMEOB 13 CrniaBoBs,
MWUHeparsnos, LLUakoB, OpraHNYecknx U HeopraHNYecKnx
COeJUHEHUN Ha BCe 3fIEMEHTLI 6e3 paspyLueHus
ncxogHoro obpasua.

s AbcontoTHas YyBCTBUTEJIbHOCTb 3J1IEKTPOHHO-30HO0BOIO
MWUKPOaHalJin3a ropa3ago MeHblle, 4Yem
YyBCTBUTEJIbHOCTb METOOA0OB 3SMNCCUOHHOIO
CNneKkTpalryibHOro nin peHTreHoBCKOIro CbJ'IyOpeCLl,eHTHOI'O
daHallin3a.
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CoBpeMeHHble 3SIEKTPOHHO-30H40BbIE
MMKpOaHann3aTopbl — 3TO CITIOXHbIE
BaKyyMHble Npubopbl, COCTOSALLNE N3
9NTIEKTPOHHO-OMTUYECKON CUCTEMBI
(3M1EKTPOHHAZA NyLUKa N SNEeKTPOMarHUTHbIe
NINH3bI), ONTUYECKOro MMKpOoCcKona u
YCTPOWUCTBA AOJ19 CKaHMPOBaHUS
pacnpefernieHnst aneMeHTOoB Mo
NOBEPXHOCTN 00beKTa (PEHTIEHOBCKUM
CMEKTPOMETP).

PeHTreHOBCKMe CNeKkTpoOMEeTpbl ynaBnnBaoT
BO3HMKLIEe B 0Opas3sLe peHTreHOBCKoe
N3ny4yeHue, a crneumarnbHble NPUCTaBKM
aBTOMaTUYECKN PETNCTPUPYIOT
MHTEHCUBHOCTb NUHUIA N BCE NapaMeTpbl

fpouecca. MukpoaHanv3aTopbi
(Oxford instruments)
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