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1. Lens 0O6yueHus
Ob6yuums 0OCHOBaM PacTPOBOH 3JIEKTPOHHON MUKPOCKOIIMHU U IIPAKTHIECKUM

HaBBIKaM pa6OTBI Ha pacTPOBBIX SJICKTPOHHBIX MUKPOCKOIIAX .

2. IIpuoGperaemple 3HaHNs, YMEHUS, HABBIKU

— 3HaHHe:

TEOPUH B3aHMOJEHUCTBHS DJIEKTPOHHOIO IyYKa C BEIIECTBOM,;

YCTPOUCTBA pacTPOBOIO 3JIEKTPOHHOI'O MUKPOCKOIIA KOMIIAHHH,

Teopud  (HOPMHPOBAHUS M300pa)K€HUs B  PACTPOBOM  DJIEKTPOHHOM
MHKPOCKOIIE;

TEOPUM PEHTTCHOCIIEKTPAJBFHOTO aHalM3a B PacTpPOBOM 3JIEKTPOHHOM
MUKPOCKOTINY;

METOIMK IPOGOTIOATOTOBKY ¥ pabOoTHI C pa3IMYHBIMU TUIIaMU 00Pa3LoB.

— YMeHHe:

BBIIIOJIHATE OCHOBHBIE TEKYIIHE TEXHOJIOTHYECKHE OIepalliy IpU paboTe Ha
PaCTPOBBIX 3IEKTPOHHBIX MUKPOCKOIIaX;

YIPAaBISTh XapaKTePUCTHKAMH U300pakeHNUs B Pa3INYHbIX PEXXUMAX;

UHTEPIIPETUPOBATh U300paKEHMs], II0JMydaeMble OT PAa3JIMYHBIX NETEKTOPOB
B PaCTPOBBIX JIEKTPOHHBIX MUKPOCKOIIAX;

IPOBOJUTH OCHOBHEIE OIlepalid IO  OOCIY>XMBAHHUIO  PacTPOBOIO

QJICKTPOHHOTI'O MUKPOCKOIIA.

3. O0beM OUCHUIUIMHBI U BUIBI yueOHOU paboThI (dac)

Bun yuebHo# paboThl Bcero vacos

Obmas TpyI0€MKOCTh 12

AynuTOpHBIE 3aHSATHS], B TOM YHCIIE: 44




Bun yaebHoit paboThl Bcero vacos
Jlexumu 18
CemuHapsbl 22
ATtTtecTanus (B BUJle SK3aMeHA) 4

CamocrosTenpHas pabora 28

4. Conepxanue yueOHOH AUCIUILINHB

4.1. Paznensl AUCHMIIIIMHEEI ¥ BUIEI 3aHITHHI

NoPaznen qucuumiuHb Jlexkumum  |Cemunaps! |CP
Obmas napopmanus 0 pacTPOBOH JIEKTPOHHOMH

1 Mukpockonuu (POM) ! : 1
HuTepdeiic monp3oBaTesss MUKPOCKOIIA U

2 |nomy4deHue n300paKeHU UCCIeayeMBIX 2 6 10
00BEKTOB

Hcnonrs3zoBanue POM 11g uccienoBaHusg

pa3siindHbIX MaTe€prualIoB

4 \Pentrenocnexrpanpubiii ananus (PCA) B POM |4 zt 4

Obcny>XxuBaHHE PaCTPOBOTO 3JIEKTPOHHOTO

MUKpOCKoIa/paboTta ¢ 00pa3amu 3aka3zunka

6 |Dx3ameH <

4.2. ComeprxaHue JeKIIMOHHOTO Kypca ( 18 gacon)

Pazgen 1. OOmas mHQOpMaLUs O PacTpOBOM SIEKTPOHHON MHKPOCKOIIUH
(POM) (7 gacoB)

1.1. BsemeHme DJIEKTPOHHYIO MHKPOCKOTHIO. VICTOpUS  pa3BUTHI.
BzanMoelicTBHs 31EKTPOHOB C BelleCTBOM. PaccesHme anekTpoHoB. O6nacTs

B3aMMOIEHUCTBHUS SJICKTPOHOB: BJIMAHHE AaTOMHOI'O HOMEpA, 3aBUCUMOCTHL OT



DHEPryuy ITydKa, 3aBHCHUMOCTH OT yryia HakioHa. JiimHa mpoOera 31eKTPOHOB.
VYupyroe paccesiHue 31eKTpOHOB. OTpaskeHHBIE JJIEKTPOHBI: BIHASHHE aTOMHOIO
HOMeEpa, 3aBUCUMOCTb OT SHEPTUU IIy4Ka, 3aBUCHUMOCTbH OT yIJjla HaKJIOHA, yIIIOBOE
pacIpe/iesieHuE, pacmpeneneHue 1o SHEPrusiM, IIPOCTPAHCTBEHHOE
pacnpeneneHue, IIyOMHa BbIXxoja. Heymnpyroe paccesHue  3IEKTPOHOB.
BropuyHble 3J€KTPOHBI: BIUSHUE IIapaMeTpOB Iydka u oOpasia. PeHTreHoBckoe
u3lydeHre. HemnpepblBHOE pEHTIEHOBCKOE U3IIydeHHe. XapaKTepUCTHUYECKOe
peHTreHoBckoe u3nydeHne. Oxe- 3nekTpoHsl. KaToqomoMuHecieHIus.

1.2. KosioHHa 3NEKTPOHHOTO MHKPOCKOIIA. OJEKTPOHHas  IIyIIKa.
TepmoanieKTpoHHass ~ 3MHUCCHSL. ABTO3JIEKTpOHHAS smuccusa.  Karogsl.
ONEeKTpOMarHuTHblE JIMH3BI: KOHAGHCOpPHAs JIMH3a, OOBEKTHBHAs JIMH3A.
Xpomatudeckue — abeppamuu. Coepuueckue  abeppamum.  ACTHTMaTH3M.
Crurmatopsl.  [Inadparmel. OneKkTpoHHBIH 30HI. ['eHepaTopbl pa3sBEPTKH.
Jerexropbl wm3nydeHud. IlpuctaBku 11 CKaHHPYIOMIETO  BJIEKTPOHHOTO
MUKpockona. Baxkyymubele cuctemsl. Kamepsl oOpasmos. Illmo3oBanmue.
HuskoBakyymHasl CKaHUPYIOIAs 3JIEKTPOHHAS MUKPOCKOIIHS.

1.3 CkaHupoBaHHE 3JIEKTPOHHBIM MHydkoM. CKaHHpPOBaHHE BIOJb JIMHUU.
Cxanuposanue no miomanu. Kourpact. Mexanusmsel u npupoaa GopMUpPOBaHIS
KoHTpacToB. MHTepmperanus u3zobpaxeHuil. JleTeKTOpBl CHIHAIOB, HX
XapaKTEPUCTHKHM M BIUSHHE Ha (POPMHUPOBaHHE KOHTPACTOB. YTOJ JETEKTOPA IO
OTHOLIEHHMIO K  IIOBEPXHOCTH oObekTa. TenecHelii  yrom  JeTekropa.
O¢dexkTuBHOCT, NpeoOpa3oBaHUs HeTekropa. HalOnroJeHne M COXpaHEHHE
1300paXkeHuH B pacTpoBoM Mukpockore JSM 6610LV. BriGop Tvma curaaios.

1.4. TlakeTel cHENMaNBHOTO IPOIPAaMMHOIO OOECIEeYeHHS B CEPUIHO
BBIITYCKA€MBIX CKaHHUPYIOIIUX OJIEKTPOHHBIX MHUKPOCKONAX M MX OCHOBHBIE

Bo3MOXxHOCTH (Ha npumepe [10 ansg JSM 6610LYV).

Pasnen 2. Uutepdelic monp3oBaTens MHUKPOCKONAZ U IONyYeHHUE
M300paskeHUH HccielyeMbIx 00heKTOB (2 yaca)

2.1. Omnucanve MONBb30BAaTENLCKOTO HHTEp(Elica: CTPYKTypa OCHOBHOIO



OKHa, CTPOKa MEHI0, 00JIacTh HKOHOK, 00JIaCTh U300pakeHHMs (CTaHIAPTHOE KMUBOE
n300pakeHne, JBOWHOE W300pakeHHWe, [BOMHOE JKUBOE  H300paXKeHHE,
pasJieJIeHHOe JKUBOe H300pakeHHe, DPEXHM «IHMOKOE OKHO», CMeIIaHHOe
n300pakeHne), oOIepalyoHHas IMaHenb (yIpaBleHHE YYETHBIMH 3allHCSIMHU,
yCTaHOBKa 00pasiia, pelenTsl, HabmoieHue).

2.2. Hactpoiika mnapamMeTpoB U300paXKeHUsA: BBIOOp THIIA CHTHAIIOB,
BEJIMYUHEl YCKOPSIOIIEr0 HANpsOKEHUs, pa3Mepa ISITHa, HACTpOMKa SIPKOCTH H
KOHTPAaCTHOCTH, (OKYCHPOBKA, BBIOOD YacTOTHl CKAHUPOBAHHs], YBEIUYEHUE
n300paxkenus. [lepemenieHne Mojisl 3peHUS: MEpPeMELICHUE 110 TOPU30HTAIBHEIM
OCsIM, IIEpEMEINEHHe B IEHTP H300paKeHUs, MepeMelleHHe NepeTaCKUBaHUEM,

MIEPEMEILCHUC B BepTHKaHBHOﬁ IIJIOCKOCTH, BpalliICHUE, HAKIIOH.

Paznen 3. Mcnons3zoBanue POM i ucciefoBaHUs pa3idyHbIX MaTEPUaAIoOB
(3 gaca)

3.1. OcobGenHocty paboThl C oOpa3maMu W3 pPa3IUYHBIX MaTepHaIOB.
[IpenmymiecTBa W HEJOCTATKH pPAacTPOBOM 3JIEKTPOHHONM MHUKDPOCKOIIMA B
CpaBHEHMHM C JPYTMMHU METOJaMH HCCIIeIoBaHusA. I3ydeHrne MeTaunIM4ecKux
MaTepUaJIOB W CIUIABOB. V3ydeHHWe IOpOIIKOB, YITEPONHBIX HAHOTPYOOK,
MOPUCTHIX 00BEKTOB. OIHOBpEeMEHHOE HAONIOACHUE MEeNbUallliuX OOBEKTOB,
CIJIFHO OTIMYAOMUXCS 1Mo pasMmepam. @OpakrorpadudecKkue HCCICIOBAHUS —
nHGOpPMAIIHS O CTPOEHUH U3JIOMa.

3.2. IIpoGononroToBka, HaHECEHHE TTOKPHITUM, Jlera3allys.

3.3. Pabora B pexmme Hu3Koro Bakyyma. OcobeHHOCTH pabOTHI C
Pa3IUYHBIMU arperaTHbIMH COCTOSHUSMH HCCIIelyeMbIX MarepualioB. M3ydenue
Ouonornyeckux 0OBEKTOB.

3.4. Bribop onTUMAaNBHBIX NapaMeTpOB pabOTHI: BIUSHHE YCKOPSIOIIETO
HaIIpsDKEHUsI, BIIMSIHUE pa3Mepa IISITHA, BIWSHHUE TOKPBITUM, BIUSHUE pabodero
paccTosIHUSL, BIUSIHUE pa3Mepa alepTyphl, BIUSHIE HaKJIoHa oOpa3ma.

3.5 CoeunanusvpoBaHHblE TakKeThl JJsi  00paboTKu  pe3ylIbTaToB

I/ICC.TIC,Z[OBaHI/Iﬁ B PpacCTpOBbIX DJJICKTPOHHBIX MHKPOCKOIIAX W HUX OCHOBHBIC



BO3MOXXHOCTH. ABTOMAaTHU3UPOBaHHAas 00paboTka H300paXKeHW, BKIIIOYAIOIIAs
OLIEHKY JIUCIIEPCHOCTU CpeIHEero pasMepa, MPOTSHKEHHOCTH TIPaHHULl, (GOpPMBI H

IPYTHUX MapaMeTPOB CTPYKTYPbl MaT€pHaAJIOB

Paznen 4. PeHTreHOCHeKTpalbHBIA aHaIW3 B PacTPOBOM OSIEKTPOHHOMN
MUKpocKomnuH (4 Jaca)

4.1. I'enepanus PEHTIEHOBCKOTO V3IIyYEeHUs. ITonsTne
MHKPOPEHTTEHOCIIEKTPAJILHOTO aHanu3a (MM PEHTICHOBCKOIO MHKpPOAHAJIN3a).
CrnexkTpoMeTpusi C BOJIHOBOM JHCIEPCUEN. YCTPOWCTBO PEHTIEHOBCKOIO
CIEKTpOMeTpa C BOJHOBOW nucnepcueil. CHEKTPOMETPHUS C DHEPreTUYeCKOU
aucrnepcueil. YCTpoCTBO pPEHTTEHOBCKOTO CIEKTPOMETpa C JHEPreTUYECKOMR
JUCIIEPCUEH.

4.2. TIporpammHoOe obecrieueHre peHTTeHOCTIEKTpaJIbHOTO aHan3a. [TakeTh
CIEUATBHOTO MPOrPaMMHOTO O0ECIIEeYeH!s] B CEPUMHO BHIITyCKaeMBIX IIPUCTaBKaX
OJIC nns MUKPOCKONOB U UX OCHOBHBIE BO3MOKHOCTH (Ha npumepe INCA Energy
u npuctaBku X — MAX npoussoaurens Oxford Instruments ).

4.3. AmnHanu3 XUMHUYECKOr0 CcocTaBa B TOYKe, KapTUpPOBaHUE,

KOJINYCCTBCHHAsA OIITHUMU3al.

Paznen 5. O6cnmyxrBaHUe pacTpOBOTO JIEKTPOHHOIO MUKpOCKoma (2 yaca)

5.1. IlpoduiakTuyuekre u periiaMeHTHbIe PaboTHL.

5.2. IloBcenHeBHBIN yXox: IOCTUpoBKa Iymiku. HacTpoiika amepTypHOI
nuapparmel, KOPPEKIUs aCTUrMaTU3Ma.

5.3. OGciyxuBaHWe: 3aMeHa KaToja M YHCTKAa BeHennTa, 3aMeHa Macia,

3aMeHa quadparMbel OOBEKTHBHOM JIUH3EL.

4.3. IlepeueHs TeM NpakTUUECKUX 3aHATHN (22 Jaca)

No Haumenosanmue Koin-Bo yacoB

1 Crpykrypa mukpockona JSM 6610LV. 3anyck u 1

OCTaHOBKa IIprubopa. YCcTaHOBKa M CMeHa o0pasia.




HaumenoBanue

KoJ-Bo yacos

JleficTBHS B Ype3BBIYAHHBIX 00CTOSTENHCTBAX.

OmnucaHue MoIs30BaTENBLCKOr0 HHTEpdeiica
MHUKPOCKOIIa: CTPYKTypa IMporpaMMBbl, OKHa U MEHIO,

BO3MOJXXHOCTH U (YHKLIAU

Hactpoiika mapameTpoB n300pakeHus: BRIOOp TUIIA
CHUTHAJIOB, BEJIMYMHEI YCKOPSIOIIEro HAIIPSKEHMUS,
pa3Mepa IsITHa, HacTpoiika sipKoCTU U
KOHTPACTHOCTH, (POKyCHpPOBKa, BEIOOpP YaCTOTEI
CKaHHUPOBaHUs, yBEIMUEHUE U300paKEHNUS.
ITepemenienue nos 3peHNs: IEpeMELICHHUE 110
TOPU3OHTANBHBIM OCSIM, IIEpEMEIEHNE B LICHTP
n300paXkeHus, mepeMelIeHre IiepeTacCKuBaHNEM,
nepeMelleHre B BEpTUKAIBHOM TUIOCKOCTH,

Bpali€Hue, HaKJIOH.

4-5

Pa6oTa c obpazuom. Hactpoiika spkoCTH-KOHTpACTa,

doxyca-acTurmMaTu3Ma.

N3ydeHne MeTANINYECKUX MaTepUalioB U CILIaBOB.
N3yueHne nopoIIKOB, yIIepOJHEIX HAHOTPYOOK,

NOPUCTHIX 00BeKTOB. MccenoBanre N3I0MOB.

Pabota B pexuMe HU3KOro BaKyyMa.

ITon®op onTHUMaNBHBIX TApaMeTPOB pabOTHI.

O6paboTka pe3yabTaTOB HCCIIEIOBAHMUA.

10

IIporpammuoe obecnieuenne INCA x-act miis PCA

11-12

AnHanuz B TOYKE, KaPpTUPOBAHUEC, KBAHTOBAas

OIITUMHM3AIIHA.

13

O6cmyxxuBanue mukpockona JSM 6610LV/pa6oTa ¢
obpasznamu 3akazunka. [IpenoTBpaienme

aBapUUHBIX CUTYAaIlHI.




4.4. [lepedyeHb TEM CEMUHAPCKUX 3aHATHN

[TporpamMmoii Kypca ceMUHApCKHE 3aHATHS HE IIPENYCMOTPEHEI

4.5. ITlepevenn TeM J1a00OpaTOPHBIX 3aHATUN

JlabopaTopHBIe 3aHIATHS TaHHOHN NpOrpaMMON HE NPeNyCMOTPEHEI

5. VuebHo-MeTonuuecKoe obecreueHre TUCIUTIINHBI
5.1. PexomeHnnyemas nurepaTypa
1. Toynncreitn [Jx. u np. PactpoBas 31€KTpOHHAs MMKPOCKONMS H

pPEHTreHOBCKUH Mukpoananus. M.: Mup, 1984, kauru 1,2.

6. MaTepuanbHO-TeXHHYECKOe obecredeHne IUCHUIUIMHBI (yKa3bIBaeTCs
CIIELHAIM3UPOBAHHBIE JIAGOPATOPUH U KITACChl, OCHOBHBIE YCTAHOBKH U CTEH/IBI)

1. Cuemuanu3upoBaHHBI KOMITBIOTEPHBIM Kiacc I  IIPOBEIECHUS
KOMITBIOTEPHBIX TIPAKTUIECKUX 3aHATUH.

2. PactpoBeiit anextponssiit Mukpockon JEOL JSM 6610LV.

7. MCTOI[I/ILIGCKI/IG PEKOMEHJAIKHU 110 OpraHU3alv U3Y4YCHUA JUCIUIIIINHBI

OOyueHre OpraHu3yeTCsl B COOTBETCTBHH C HACTOSIICH MPOrpaMMO.

8. I'paduk mpoBeaeHUS] KOHTPOJIBHBIX MEPOIPUATHAN
Ha mocnegHem 3aHsSTUU Kypca IIPOBOAWTCS aTTeCTalUs 110 BCEM pasfeiaM

Kypca B BHjie 9K3aMeHa (4 yaca).

[IporpamMma cocTaBiieHa B COOTBETCTBHH C TpeOOBaHUSIMU IIPOU3BOIAUTEIS
anekTpoHHbIX MuKpockonoB JEOL Inc. u TpebGoBanmsimu DenepanbHBIX

rocyiapCTBEHHBIX O6p8,30BaT€HBHBIX CTaHOapToOB.

> N
ABTOp TIpOrpamMMBI, K.T.H. (-/gif%“‘{ ~> C.B. Cxopoznymos
/



