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1. leab u njIaHupyeMble pe3yabTaThbl 0CBOEHMSI JUCHUNIMHBI (MOIYJIs)

[lenpro OCBOEHUS TUCIUTLINHBI SBISETCS POPMUPOBAHUE CIISAYIOMINX KOMITETSHITUH:

I[IK-1 CnocobeH mnpoBOAWTh Hay4YHBbIC HCCIICAOBaHHWS B BBIOpaHHOM 00JaCTH C
UCIIOJIb30BAHUEM COBPEMEHHBIX HKCIIEPUMEHTANIbHBIX M TEOPETUYECKHX METOO0B, a TaKxkKe
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

OIIK-2. Crioco6eH MpoBOUTh HAYYHBIC UCCIIETOBAHUS (U3HUECKUX OOBEKTOB, CUCTEM U
poLEeccoB, 00pabaThIBaTh U MPEACTABISATH IKCIIEPUMEHTAIbHbBIE TaHHBIE.

Pesynbraramu OCBOEHUSI AUCIUIUIMHBI SBJISIOTCS CIACAYIOIINE WHIMKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NOIIK 2.2. Ananu3upyer U HUHTEPIPETUPYET SKCIEPUMEHTAIBHBIE U TEOPETUUECKUE
JaHHbIE, TOJyYEHHBIE B XOJ€ HAYYHOIO HCCIeNOoBaHUs, 0000IIaeT MOJy4YeHHbIE Pe3yJIbTaThl,
dopmynHpyeT HaydHO 0OOCHOBAHHBIE BHIBOJIBI IO PE3YJIbTaTaM MCCIIEOBAHUSI.

HIIK 1.1- Cobupaer ¥ aHaMM3UPYET HAYYHO-TEXHUUYECKYIO HH(POPMAIMIO IO TeMe
UCCIIeI0OBaHMs, 0000IIaeT HayYHbIE JaHHBIE B COOTBETCTBHH C 331a4aMU UCCIICIOBAHMUS ;

2. 3agaum oCBOEHMS TUCIUTIIHHBI

- O3HaKOMUTHCS C YCTPOMCTBOM 3JIEKTPOHHOT'O MUKPOCKOIIA;

- O3HaKOMHUTHCS C HCKOTOPBIMU MMPaKTUICCKUMU METOJaMU HUCCJICJOBaHUA
MEeTaJUTMYEeCKUX CIUIABOB, ()a30BOT0 COCTaBa, aHAIN3a KPHCTALIOrpahUUECKUX Pa30pPUEHTHPOBOK

3epEHHON CTPYKTYPHI.

3. MecTo aucuniinHbl (MOYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JlucuuiuiiHa OTHOCUTCS K 4acTh 00pa3oBaTeNbHOM Mporpammsl, (GopMupyemon
YYaCTHHKaMU 00pa30BaTeNbHbIX OTHOIIEHUH, BXOAUT B MOJYJIb 110 BbIOOPY "du3KKa MeTayioB".

4. Cemectp(bl) ocBOoeHHs M opMa(bl) IPOMEKYTOUHONH aTTECTALMM 110 JIMCHUIINHE

Cemectp 8, 3auer .

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS M CUHMIIMHBI

Jljig ycTIenHoro OCBOGHUS JUCIUILIMHBI TPEOYIOTCSl KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM MPEIIECTBYIOLIETO YPOBH 00pa30BaHMUs.

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYIOTCS pe3ynbTaThl OO0y4YeHHs IO
cleAyrouMM  aucuuiuiiHaMm:  JluHeliHas — anreOpa W aHaNMTHYeCKas  T'€OMETpPHS,
Kpucrannorpadus, ®usrka TBEpAOro Tena.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TUCHUILIHHBI (MOTYJIA)

OOw1ast TPyA0EMKOCTh AUCIUILIMHBI COCTABIsAET 2 3.€., /2 yaca, U3 KOTOPbIX:
— rabopaTopHbie paboTel: 30 u.

B TOM YHMCJIE IPaKTUYecKas nmoaroroska: 0 .
O6beM caMOCTOSTENIbHON pabOThI CTYI€HTA ONpeieNieH YUEOHbBIM IJIaHOM.



8. Conepikanue TUCHUIIHHBI (MOIYJIfA), CTPYKTYPHUPOBAHHOE MO TEMaM

Tema 1. Meroauka paboThl Ha IEKTPOHHOM MHKPOCKOTIE

Y cTpoiicTBO 251eKTPOHHOT0 MUKpockorna CM-, 0OCHOBHbIE IPUHLIUIIBI UX PAOOTHI

IToaroroska npubdopa k paboTe U ero FOCTUPOBKA; paboTa B pPeKUMaxX TEMHOT'O U CBETIIOIO
10J15, MUKPOJU(PPaKLIUK.

MeTtoabl 3MEKTPOXUMHUYECKON 00pabOTKM MOBEPXHOCTH METAJUIMYECKUX MAaTepHajoB.
Mertoarka MHpUrOTOBIEHUS PEIUIMK € JKCTpaKUUed 4yacTul HeMeTaulMueckux  (as.
DAEKTPOTUTHYECKIE METO bl IPUTOTOBIICHUS TOHKUX METAUTMYECKUX (POIIBT

Tema 2. DneKTpOHHOMUKPOCKOIMYECKUH U 3JIeKTpoHOTrpaduideckuii (pa3oBbIi aHAIN3

ONEKTPOHHOMHUKPOCKOIIMYECKOE UCCIIEIOBAaHUE PA3MEPOB U KPUCTAIINYECKON CTPYKTYPBI
BBICOKOJIMCTIEPCHBIX YaCTHIl BTOPHUYHBIX (pa3 METOJOM HMX SKCTPAarHpOBAaHUS Ha YIJIEPOJHBIC
peruiky. [lonydenue u aHanu3 KOJIbLEBBIX MEKTPOHOrpaMM. OIpeneacHue pasMepoB 4acTuUll ¢
UCTIOJIb30BAaHUEM WX TEMHOMOJIBHBIX N300pasKeHHIA.

Tema 3 DieKTPOHHOMHUKPOCKOIHMYECKOE HCCIEAOBaHUE AE()EKTOB KPUCTAIIMYECKOM
pEeLIeTKH

[TonyyeHnne W aHaIM3 MHKPODJIEKTPOHOTPAMM OT MOHOKPUCTAJUIMYECKOTO OOBEKTa C
W3BECTHBIM TUIIOM KPUCTAJZIMYECKON PELIETKH; OCH 30HBI Kpuctayuia. OnpeneseHue TOIIHHbI
¢donbru. MccnenoBanue IUCIOKallMOHHONW CTPYKTypbl. PaboTa B pexnMax CBETIOTO U TEMHOTO
10JIs. AHQJIN3 MAJIOYTJIOBBIX Pa30PHUEHTUPOBOK B CYOCTPYKTYpPaxX MOJTUTOHU3ALUH.

9. Tekyuiuii KOHTPOJIb MO AUCUHUIIUHE

Texymuil KOHTpOJIb 1O IUCLUUIUIMHE IPOBOAMUTCA IIyTEM KOHTPOJIA IOCEIAEMOCTH,
BBITTOJIHEHUS JTAOOPAaTOPHBIX paboT, U GuKcupyercss B (opMe KOHTPOJBHON TOYKH HE MEHEe
OJIHOTO pasa B CEMECTP.

10. Mops10K NpoOBeeHUs] U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHOM aTTeCTAIUH
[TpomesxyTouHas aTTecTalus 1o JadopaTOpHOMY PAKTUKYMY IIPOBOJIUTCA B OpMe 3aueTa,

KOTOPBIN MpelycMaTpuBaeT HalMCaHWe OTYETOB 110 MPOBEACHHBIM JJAO0OPaTOPHBIM paboTaM.

11. YueOHO-MeTOOAUYECKOE 00ecIeueHne

a) DJIEKTPOHHBINA YUEOHBIN KypC IO AUCITUIUIMHE B 2JIEKTPOHHOM yHUBepcuTeTe «Moodley
- https://moodle.tsu.ru/course/view.php?id=22062
0) Merouueckre yKa3aHus 10 MPOBEICHHUIO JTAOOPAaTOPHBIX PadoT.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTEpaTypa:

1. ®ynbu b. IlpocBeunBatonias 37eKTPOHHAs MUKPOCKOIIHS U (P paKkTOMeTpus MaTtepuanos / b.
Oynei, M. Xay k. — Mocksa: Texnocdepa, 2011. — 904 c.

2. DnexTpoHHas MUKpockomnus : yuel. mocodue / A.W. Brnacos, K.A. Encykos, U.A.
Kocomanos. — M. : MI'TY um. H.D. baymana, 2011. — 168 c.

3. Xup I1., XoBu A., Hukoincod P., [Trumu [1., Yanan M. DnekTpoHHas MEKPOCKOIHUS TOHKHX
KpucTamwion. - U3n. “Mup”. - Mocksa, 1968. - 576 c. I'naBer 1-7.

4. VYresckuil JI. M. Jludppakunonnas 1eKTpOHHAsE MUKPOCKOIHUS B METaNIOBEICHUH. - 311
“Mertaiutyprus. - Mocksa, 1973. - 584 c.

5. Bbymmes JI.C., Kono6os 1O.P., Meimuisies M.M. OCHOBBI 3JI€KTPOHHOW MUKpOCKOTHH. - 131,
Tomckoro ynusepcurerta. - Tomck, 1990. - 220 c.



6. [ummens I'. Metoauka 3neKkTpoHHOM MUKpocKomuH. - U3a. “Mup”. - Mocksa, 1972. - 300
c.

0) TONOJIHUTEIIbHAS JIUTEpaTypa:

1. VreBckuii JI. M. ludpaxirioHHast 31eKTpOHHAsE MUKPOCKOIIHS B METaJUIOBEICHUH. - 131,
“Mertaiutyprus. - Mocksa, 1973. - 584 c.

2. Tomac I'., Topunmx M. JIx. [IpocBeunBaromias 3IeKTPOHHAS MUKPOCKOIHS MAaTEPUAIIOB. -
N3p. “Hayka”. - Mocksa, 1983. - 320 c.

3. Cnenc Jx. DkcniepruMeHTaIbHas 3JIEKTPOHHAS MUKPOCKOITHS BRICOKOTO pa3pemeHus. - U3m.
“Hayka”. - Mocksa, 1983. - 320 c.

4. OCHOBBI aHATUTUYECKOH 31eKTpoHHOM MuKpockoruu / Ilox. pen. I'pena [x. k.,
lNonpamreitna k. U., xxosa [.K., Pomura A Jl.: Ilep. c anrn. nox pea. Ycukosa M.II.
— M.: Meramnyprus, 1990. 584 c.

B) pecypchbl cetu HTEepHeT:

1. WUzparennctBo «FOpaiiT» [DIEKTPOHHBIN pecypc] : AIeKTpOH.-OnbIuoTedHas cucrema. —
OnektpoH. aaH. — M., 2013- . URL: http://www.biblio-online.ru/

2. DIJEeKTPOHHO-OMOIMOTEYHAs cUCTeMa Znanium.com [ DIeKTpoHHBIH pecypc] / Hayuno-
usgareabckuii eHtp Mudpa-M. — Dnektpon. man. — M., 2012- . URL: http://znanium.com/

3. DnekTpoHHO-OMOMMOTEeYHas cucteMa KoHCyIbTaHT cTyneHTa [ DIIeKTpOHHEIH pecypc] /
00O «Iloaurexpecypey». - M, 2012- . — URL.: http://www.studentlibrary.ru/

4. DnextponHas 6ubnmoreka (penosutopuid) TT'Y [DnexkTpoHHBIH pecypc] . — DIEKTPOH.
nan. — Tomck, 2011-. URL: http://vital.lib.tsu.ru/vital/access/manager/Index

5. DnexTponHbIii Katanor [DnekrponHsiid pecypc] / HU TI'Y, Hayunas 6ubnmorexa TI'Y. —
OnekTpoH. aaH. — Tomck, 2008-2016. — URL.:
http://chamo.lib.tsu.ru/search/query?theme=system

6. Hayunas snextponnas 6ubmuorexka eLIBRARY.RU [DnexTpoHHBIi pecypc]. — DIeKTpoH.
naH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp?

7. Koncynbrautllntoc [DnekTpoHHbIi pecypc]: cripaB. mIpaBoBasi CUCTeMa. — JJIEKTPOH. JIaH. —
M., 1992- . — Joctyn u3 nokansHO# cetn Hayu. 6-ku Tom. roc. yH-Ta.

8. T'apant [DnexkTpoHHbIH pecypc] : uHpopMm.-npaBoBoe obecnieuenue / HIIIT «I"apant-
CepBuc». — OnekTpoH. 1aH. — M., 2016. — Jloctyn u3 nokanbHOU cetu Hayd. 6-xu Tom. roc.
yH-Ta.

9. ScienceDirect [Electronic resource] / Elsevier B.V. — Electronic data. — Amsterdam,
Netherlands, 2016. — URL: http://www.sciencedirect.com/

10. SpringerLink [Electronic resource] / Springer International Publishing AG, Part of Springer
Science+Business Media. — Electronic data. — Cham, Switzerland, [s. n.]. - URL.:
http://link.springer.com/

11. ProQuest Ebook Central [Electronic resource] / ProQuest LLC. — Electronic data. — Ann
Arbor, MI, USA, [s. n]. — URL: https://ebookcentral.proquest.com/lib/tomskuniv-
ebooks/home.action

12. www.matter.org.uk/tem/ /

13. https://www.jic.ac.uk/microscopy/intro_EM.html

14. www.doitpoms.ac.uk » TLP Library

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3NOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: nmaket nporpamm. Bxmouaer npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook); cuctembr
KOMIIbIOTEpHON BEPCTKU LaTex;

— yOJIMYHO JOCTyIHBIE 00naunble TexHonoruu (Google Docs, Slnnexc Auck u T.1I1.).

0) UH(POPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI:


http://znanium.com/
http://www.studentlibrary.ru/
http://vital.lib.tsu.ru/vital/access/manager/Index
http://chamo.lib.tsu.ru/search/query?theme=system
http://elibrary.ru/defaultx.asp
http://www.sciencedirect.com/
http://link.springer.com/

— DIIEKTPOHHBIN KaTajaor Hayynoii OonbIMoTeKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHAas OubIMoTeKa (pemozutopuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/

— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/

— DBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYECKOE 00ecneuyeHue

Jlaboparopust ¢ 00OpyIOBaHHEM JUIsi TMOATOTOBKH OOpa3loB [JIsl HCCICIOBAHUS H
3JIEKTPOHHBIM MHKpOckorioM CM-12.

15. Undopmauus o paspadorunkax

JutenOepr VBaH AnekcaHIpOBUY, IOKTOP (U3UKO-MATEMaTHYECKUX HAyK, IOIEHT,
kadenpa pusuku metaimo pusudeckoro dakynprera TI'Y, 3aBenyrommii kKadeapoi.

[Mumxun Opwuii [1aBnoBudy, kKaHaUIAT GU3NKO-MATEMATUICCKUX HAYK, CTAPIINNA HAYYHBIH
coTpyIHUK, Kadenpa pusuku metaiioB pusudeckoro pakynprera TI'Y, H0O1CHT.
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