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1. Ilenn ocBOEHNST TUCIMIIJIHHBI

LlenstMu OCBOCHUSI UCIMILTHHBI SBJISTIOTCSL:

- HOJIYUCHHUC aCllMpaHTaMUn 3HAaHUHU O (I)I/I3I/I‘-IGCKI/IX SABJICHUAX, HPOUCXOAANINX C ITIOBCPXHOCTHIO U
00bEMOM TBEP/IOTO TeJIa IIPH HOHHOM PACTIBUICHHUH B IUIa3MEHHBIX MPOIIECCax;

- HU3YUCHUC MOACIBbHBIX Hpe[[CTaBJIeHI/Iﬁ u OCHOBHBbIX TCOPCTUICCKHUX IMPUHIUIIOB
B3aUMOJICHCTBHUS HOHOB IIJIa3Mbl C TIOBEPXHOCTBHIO U 00BEMOM TBEP/IOTO TEJa;

- (opmupoBaHuEe y acHUpaHTOB 3HAHWKW 00 IKCHEPUMEHTAIBHBIX YCIOBUAX TUIA3MEHHOMN
00paboTKK 1 0 METO/IaX OMHCaHKsT MOP(HOJIOTUH OBEPXHOCTH TBEPABIX TEJ MOCIIE IIa3MEHHOM
00paboTKu.

2. MecTo IMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl aCHHPAHTYPbI

JlanHasi IUCHUIUIMHA SIBISICTCS JUCHUIUIMHOW 10 BBIOOpY. JlucumiuinHa wWMeer
JOTUYECKHE M  COJEPKATEIbHO-METOJMYECKHE B3aMMOCBSI3M C JIPYTUMHU  HM3y4aeMbIMU
JTUCHUTUTMHAME M CIOCOOCTBYET HAaYYHO-HMCCIIEOBATEIBCKON paboTe acmupaHTa M0 HAy4YHOM
cnenuanbHocTd 1.3.8 ®Dusnka KOHJIEHCHUPOBAHHOTO COCTOSHHUSA IO OTpacid HayK: (U3HKO-
MaTeMaTUYECKHE.

3. [InanupyemMsble pe3yJbTaThbl OCBOCHHS THCIUIIUHBI
B pesynbrare ocBOCHUS AUCITUIUTMHBI ACTIUPAHT JOJHKEH:

3HaTh:

- OCHOBHBIC (DM3MYECKUE IMPOLECChl M MAaTEMaTHYECKHH armapaT, CBS3aHHBIC C PacCIbLICHHEM
TBepI[bIX TCJI MOHAMMU I1JIa3MbI HpI/I BapI/IaHI/II/I I-)HepFI/II/I HOHOB, C (1)OpMI/IpOBaHI/IeM MI/IKpO- n
HaHOpenbeda Ha IOBEPXHOCTH MATEPHAIOB C pPa3JUYHBIM XHUMHYECKHM COCTaBOM,  CO
crenupuIecKMMHI CBONCTBAMU paHallMOHHBIX 1€(EKTOB;

YMers:

- KJ1accu(UIUPOBaTh MOCTaBJIEHHbIE 3a/1a4 B COOTBETCTBUU C (DyHJIAMEHTAIbHBIMU Pa3JielaMu
buzuky;

- INPUMEHATH IOIYYEHHBIE 3HAHUS MU IEJICHANPABICHHOIO W3MEHEHMs IapaMeTpoB H
XapaKTepUCTUK MMKPO- W HAHORJIEMEHTOB NpH MoIu(UKAIUKU B IJa3Me, HCIO0JIb30BATh
¢du3nyeckre 3aKoHbI, (hU3MUECKHe MOJIENN AJIS YIpaBIeHUsS MOP(OIOTHUECKUMH MapaMeTpaMu
B Pa3HBIX TEXHOJIOTUYECKUX YCIIOBUSX;

Bnaners:

- COBPEMEHHBIMU METOJIaMH TPOBEACHUS HCCJIEIOBAaHMM B 00JIaCTU HOHHO-TUIA3MEHHBIX
TEXHOJIOTHI MOJU(PUKAIIUU TTOBEPXHOCTH U 00beMa TBEPOTEIbHBIX CHCTEM;

- TEOPETUYCCKUMH M IKCIEPUMEHTATHHBIMH TIPUEMaMH TIPH paboTe ¢ MOAUPHUITUPOBAHHBIMH B
miasMe OOBEKTaMH TBEPAOTENBHON DIEKTPOHUKH, WHGOpMaIlMell O MeToJaax yIpaBIeHUS
MOP(OIOTHUECKUMHU, JIEKTPHUESCKUMHU U ONITHYECKUMU TTapaMeTpaMH MMOBEPXHOCTH.



4. O0beM, CTPYKTYPA U co/ieprKaHue THCHUTITHHbI
OO0m1as TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAuHUIbI , 108 akas. yacos.

Ne Tembl (pa3meJibl) Bunbl y4eOHBIX 3aHATHH DopMbI TEKYLIET0
n/m AUCTIUTLIMHBI, H UX TPYI0€MKOCTh KOHTPOJIsI
UX CO/lep:KaHue (B akajeMHYeCKHX Yacax) ycIeBaeMocTu
e,
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1 |Beenenwme. [Ipenmver, nennu | 2 2 2 23 3amaHus s
3agauu Kypca. duznueckue CaMOCTOATENbHOU
OCHOBBI B3aMMOJICHCTBUS paboThI
YCKOPEHHBIX HOHOB C
BEIICCTBOM.

2 |Oco0eHHOCTH PACIBIICHHS 2 2 2 1 23 Samganus i
MHOTOKOMITOHEHTHBIX CaMOCTOSITETTHHON
MHUILIEHEH. Annaparypa s paboThI
[IPOBEACHUS NIa3MEHHOU
00paboTKu

3 |Merons! uccieOBaHAS 2 2 1 23 3amaHus s
Mop(dororny MOBEpXHOCTH U CaMOCTOSITETThHON
XUMHUYECKOT0 COCTaBa paboThI

4 |PapuaiinoHHbIC NE(EKTHI. 2 2 1 1 20 Samganus I
HN3menenue CaMOCTOATENbHOU
ANEKTPOPUINIESCKUX U paboThl
ONTUYCCKUX XaPAKTEPUCTUK
KPHUCTAIUIOB U TUICHOK ITOCIIE
MOHHON 00MOapAUPOBKHU

3 3a4eT
Bcero 3a 2 cemectp 108 uac 8 6 2 92
Bcero 108 uac. 8 6 2 92

Conep:xaHue pa3iesioB IUCHUILIHHBI:

Tema 1. Beenenue. IIpeamer, nenu u 3axa4u kKypca. @Pu3nyecKkue 0CHOBbI B3aUMOACHCTBHUS
YCKOPEHHBIX HOHOB C BellleCTBOM.

Bzaumopeiicteue ¢ sampamu. BsaumopeiictBue c¢ anexktpoHamu. IIpoGer wona. Dddexr
KaHaIMpoBaHUs. BnusHue »SHepruM HOHOB Ha A(deKxTsl  B3auMoaeucTBus. Ponb
KpUcTaJIorpaduueckoil OpueHTalMy B Mpolieccax MOHHOro pacnbuieHus. [loporosasi sHeprus
pacnbuienus. Koagunuent pacnbuienus. Bnusuue yria HakioHa noHOB. OCHOBHbBIE MOJIENN
pacrnbUICHHUS.

Tema 2. Oco0eHHOCTH pacnblICHUs] MHOTOKOMIIOHEHTHBIX MUILIIEHEH. Annaparypa 1/
NPOBeACHHUS IIA3MEeHHOI 00padoTKu



dusnyeckne MOJENH I ONHCAHMS PACIBIICHHS MHOTOKOMIIOHCHTHBIX MHIICHEH. Y CIOBHS
pachbplUIeHUsT OTAEIbHBIX AaTOMOB M IIENBIX MOJIGKYJ B OWHApHBIX Marepuaiax. AHaIu3
CKOPOCTEH pAaclbUICHHS Ha TMpHUMepe OWHApHBIX KPHCTALIOB XaIbKOTEHUIOB CBUHIIA.
Pacnbiienne TBepAbIX pacTBOPOB. Ammaparypa Ajs IPOBEICHHS TUIa3MEHHONW 00pabOTKH.

Tumer peakTopoB. YTpaBieHHE OCHOBHBIMH IapaMeTpaMH Iporecca. llapameTpsl miia3mebl.
Moudukaiyss TOBEPXHOCTH TMpH HOHHOW OomOapaupoBke. POpPMHPOBAHHUE MHUKPO- H
HAHOCTPYKTYP Ha IOBEPXHOCTH, B HPHUIIOBEPXHOCTHBIX CJIOSX M B oObeme. Poib nedextos.
OCOOEHHOCTH pacTbUICHHS AMHUTAKCHAIBHBIX TUIEHOK. PazmepHbie 3()(eKThl Mpu pachblUICHUH.
MopennpoBaHue POIEcCOB B3aUMOACHCTBUS HOHOB C TBEPABIMU TEIaMHU.

Tema 3. MeTOJILI HCCICa0BaHusA MOp(i)O.TIOl"I/II/I MOBEPXHOCTU U XUMHUYECKOI'0 COCTaBa
MeTOI[BI HCCICA0BAaHNA XHMMHUUYCCKOIO COCTaBa ITOBCPXHOCTH TBEPABIX TEJI IIOCJIC HOHHOI'O
PpacCibUICHUA. MGTOIILI aHajm3a XHUMHYCCKOro CocCTaBa. BTOpI/I‘IHaH HMOHHas1  MacCcC-
CIICKTPOCKOIIH. O)Ke-BJ'IeKTPOHHaH CIICKTPOCKOIIHS. EDX'M@TOI[. MI/IKpOCKOHI/ILICCKI/Ie METOAbI
HCCIICAOBAaHUs ITOBCPXHOCTH. PaCTpOBaSI N TIPpOCBCUYMBAIOIIAA JBJICKTPOHHAA MHUKPOCKOIIUA.
Pexxumebl Ha6JHO,Z[CHI/IH U TCXHUYCCKHE BO3MOKHOCTH BU3YyaJIM3allUN 00BEKTOB. CKaHI/Ip}IIOH_IaSI
TYHHCJIIbHAasA MHUKPOCKOIIHUA. MCTO[[I/IKa aTOMHO-CHJIOBOH MHUKPOCKOIIMU JIA  OIMMCAHUSA
HAaHOOOBEKTOB Ha IMOBCPXHOCTHU. Maciita0bl 10 TrOpU30HTAIN n BCPTHUKAJIH.
3KCHepI/IM€HTaHI~)HI>IC IMPUCMBbI PICCJIGI[OBZlHI/Iﬁ.

Tema 4. Pannaunonnnie nedgexrbl. U3MeHeHnne 3j1eKTpoPU3NIECKNX U ONITHYECKHX
XapaKTePUCTUK KPUCTAJLIOB U IVIEHOK MOCJe HOHHOI H0MOapaupoBKH

BnusiHue 37eKTpUYecKH aKTUBHBIX NE(PEKTOB KpHCTAJIa HA M3MEHEHHUE AJIEKTPOIPOBOIHOCTH.
Paguanmonnele neeKkTsl M UX BKJIAJ B 3JIEKTPOIPOBOIHOCTh. llocTpaanaliuOHHBIA OTXKUT.
Bnusaue Mopdonoruu MOBEPXHOCTH  MOCIAE€ HMOHHOW  00pabOTKM Ha  ONTHYECKHE
XapaKTEPUCTHKHU.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MH, B TOM YHCJI€ TEXHOJIOIHH IJTCKTPOHHOIO OﬁyquI/IH Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOIMH, MCHOJb3yEMbI€ IPH OCYIIECTBJICHUU
06p330BaTeJ'lI)HOFO npouecca mo JTMCHUMIJIMHE

B npouiecce 00yueHust HCMOIB3YIOTCS ClleAytolne 00pa3oBaTelbHbIE TEXHOIOTHH:

BBoaHasi JIeKUMA — 1a€T IEPBOE LEJOCTHOE MPEACTaBICHUE O IUCLUMIUIMHE U
OpUEHTHUPYET CTYIEHTAa B CHUCTEME H3Yy4YeHMs JaHHOW aucuuruiMHbl. Jlaetca kpaTkuil 0030p
Kypca, UCTOpUs Pa3BUTHUA HAYKU M MPAKTHKH, JOCTHXEHHS B 3TOH cdepe, UMEHa HM3BECTHBIX
YYEHBIX, W3JIaraloTCsi MEPCIEKTUBHBIC HANpaBIeHUs HccienoBaHnid. Ha »3Toil  yekuumn
BBICKA3bIBAIOTCSI METOJMYECKHNE M OPraHU3aLMOHHBIE OCOOEHHOCTH PabOThl B paMKax JaHHON
JUCLHUIIIIMHBL, a TAK)KE JACTCS aHAIN3 PEKOMEHyeMOU JINTEpaTyphl.

AxageMuyecKas JEeKIHUs ¢ JJIEeMEHTAMH JIeKIUH-0eceabl — [10CIE0BATEILHOE H3JI0-
KEHUE MaTepuaja, OCYIIECTBISIEMOE IPEUMYILIECTBEHHO B BHJIE MOHOJIOTa IIPENOJaBATEIIS.
OneMeHThl JIeKIMu-0ecenbl 00eCcneunBalOT KOHTAKT TMpenojaBaress ¢ ayJuTopued, 4YTo
MO3BOJIIET NpPUBJIEKaTh BHMMAHHWE AacCHUPAHTOB K Hauboyiee BaXXHbIM TeMaM JHUCUUIUIMHBI,
aKTUBHO BOBJEKaTb MX B Y4eOHBIH mpoliecc, KOHTPOJIMPOBATH TEMIT H3JIOKEHHS Y4eOHOro
MaTepHuaa B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUATHSI.

IIpoGiaemHass JekuMst — W3JIOKEHHE MaTepuasa, IPEANoararniee IMNOCTAHOBKY
NpOOJIEMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEILEHUE PA3JIMYHBIX HAyYHBIX I10JXOJIOB,
CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMM WHTEpHpeTalu u3ydyaemoro marepuana. IlpoOrnemuas
JIeKIMs HAYMHAETCS C BOINPOCOB, C IOCTAHOBKU MPOOJIEMBbI, KOTOPYIO B XOJ€ HU3JIOKEHUS



MaTepuania HeoOXOIWMO pemuThb. B jeknum codetaroTcss mpoOjeMHble M HMHGOPMAIMOHHBIC
Hayana. [lpu »TOM mpolecc NO3HAHUS AaCHUPAHTOM B COTPYAHUYECTBE U JUAIOre C
npernojaBaresieM NpuoIMKaeTcs K MOMCKOBOI, UCCIIeIOBATENbCKOM A€ITEIbHOCTH.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HABBIKOB 10 3aKPEIUJICHUIO MMOJTYYEHHbBIX Ha JICKIIUH 3HAHHIA.

KoncynbTauum — BHI y4eOHBIX 3aQHITHHA, SIBISIOIMIANACA OTHOW W3 (HOPM KOHTPOJIS
CaMOCTOSITeNIbHOM  paboThl acnupaHToB. Ha KOHCympTanmusix MO MpochOe acHUpPaHTOB
paccMaTpuBalOTCsl HauOoJiee CIOXKHBIE pa3/ieibl JUCHUIUIMHBL, IPErojaBaTeNlb OTBEYaeT Ha
BOIPOCHI aCIIUPAHTOB, KOTOPHIE BO3HUKAIOT Yy HUX B MPOIIECCE CAMOCTOSITENIbHOM paOOTHI.

B nponecce 00ydenus B ciaydae nepexoja Ha AUCTAaHIIMOHHOE 0Oy4eHHE UCHOJIb3YIOTCA
CIICAYIOIIME TEXHOJIOTUU DJIEKTPOHHOTO OOY4YeHHsT W JUCTAHIIMOHHBIE O0pa3oBaTeIbHBIE
TEXHOJIOTUHU:

DJIeKTPOHHBII y4yeOHbIli Kypc «Moaudukanusi TBepAbIX Teal INPH HOHHO-
JIa3MeHHOit 00padoTke» B LMS Diexrponnslii ynusepcuter Moodle SIpI'Y, B koTopom:

- IPEJCTAaBICHBl 3aJaHHs JJIsl CaMOCTOSITENbHOW pabOThl aCMHPaHTOB MO TeMam

JUCLIUILINHBL,

- IPE/ICTABJIEH CIIUCOK JIUTEPATYphl, PEKOMEHIYEMOH JI1s1 OCBOCHUS IUCLUILIMHBI;

- mpeacTaBieHa HHGopManuss o (GopMe M BpPEeMEHM NPOBEIEHUS KOHCYJbTALMH 110

IMCLUUIUIMHE B CIIyYae MX MPOBEIEHHs B JUCTAaHIIMOHHOM (hopMare B pexKHMe OHJIAMH.

6. [lepeyeHb OCHOBHOII M JAONOJHUTEIbHOW JHUTEPATypbl, pecypcoB HH(OPMAIHOHHO-
TeJIeKOMMYHUKAIMOHHOH ceTH «MHTepHeT» (MPHU HEOOXOAUMOCTH), PEKOMEHIYEeMbIX JJIsl
OCBOEHMS THCIUIIHHBI

a) OCHOBHAS JIUTEepaTypa

- Kurrens Y. Beenenue B pusuky tBepaoro tena. -M.: Hayka, 1978.
www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=797721&cat_cd=YARSU

- Pacnbuienne mnox  aeiictBueM OoMOapaupoBKM yYacTHlamMu. Brein.3. XapakrepucTUKH
pacIblUIeHHbIX YacThll, npuMeHeHust B TexHuke / [lox pen. bepuma P., Buttmaka K. - M.:
Mup,1998.

www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=269906&cat_cd=YARSU

- bepnun E. B. , I'puropses B. 10. , Ceiinman JI. A. IHIyKTUBHBIE HCTOUHHUKH BBICOKOTIJIOTHOM
IUIa3Mbl U UX TEXHOJIOTHMUYECKHe MpuMeHeHus. - MockBa : Texnocdepa, 2018. - 464 .
https://www.studentlibrary.ru/book/ISBN9785948365190.html.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

- berpambekoB JI.b. Moaudukaius moBepXHOCTH TBEPABIX TEJ MPU HOHHOM U IJIa3MEHHOM
BO3cicTBUU: YueOHoe mocodue. - M: MUDU, 2001.

- [TaBnos I1.B., XoxyoB A.®. ®usuka tBepaoro tena. -M.: Beicmas mkoia, 2000.
www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=280147&cat cd=YARSU

- I'yceB A.. Hanomatepuanibsl, HAHOCTPYKTYpbI, HaHOTeXHOJIOTuu. -M.: ®uszmariut, 2007.
https://www.studentlibrary.ru/book/ISBN9785922105828.html. Pexxum moctyma: mo mojmucke.
- 3umuH C.I1., T'opnaueB E.C. HanocTpykTyprpoBaHHbBIE XaJIBKOT€HU bl cBUHIA. — Spl'Y, 2011.
www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1268771&cat_cd=YARSU

B) pecypchl cetu «MHTEepHEeT» (MPH HEOOXOAUMOCTH)
- ABromaTu3upoBaHHas  OubmmoreyHo-uHpopmanuonHas  cucreMa  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php;


http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=797721&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=269906&cat_cd=YARSU
https://www.studentlibrary.ru/book/ISBN9785948365190.html
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=280147&cat_cd=YARSU
https://www.studentlibrary.ru/book/ISBN9785922105828.html
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1268771&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- bubnunoreka HaydHbIX XypHanoB «@Du3nka TBepAOro rtenay, «dusznka MOITYHPOBOJHUKOBY,
«KypHan texnuyeckoit ¢uszukm», «llucbmMa B KypHal TEeXHHYECKOH ¢u3umkm», «Onruka u
crekTpockonusny. XKypranpubiii mopran ®TH um. A.®. Uoddde. http://journals.ioffe.ru/.

7. MaTtepuaibHO-TEXHUYECKas 0a3a, He00X0AUMAas Il OCYHIeCTBJIEHUs 00pPa30BaTEeIbHOI0
npouecca no AMCUMIInHe

MarepuanbHo-TexXHHUECKas 0a3za, HeOOXOaMMasi JJIsl OCYIIECTBICHUS 00pa30BaTEIBLHOIO
rpolecca 1o AUCHUIUIMHE BKIFOUYAET B CBOM COCTAB CJIEAYIOLINE TOMEIICHUS:
- y4eOHbIC ayIUTOPHUU JJIsl IPOBEACHUS JICKIIUH;
- yueOHbIE ayTUTOPUU JJISl IPOBEACHUSI MPAKTUUECKUX 3aHITUM;
- yueOHbIC ayIUTOPUU JJIs IPOBEACHUS TPYIIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTALIUM,
- yueOHbIE ayTUTOPUU AJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTalluu;
- IOMEIIEHUS JIsl CAMOCTOSATEIbHON paOOTHI.

[Tomemienust a8 caMOCTOATEIBHOW pPabOThI OCHAIIEHBI KOMIIBIOTEPHONM TEXHUKOH ¢
BO3MOKHOCTBIO TIOAKIIOYCHUS K ceTh «VHTepHEeT» u 00ecrneueHreM I0CTyIa B JEKTPOHHYIO
uH(popMalnoHHO-00pa3oBarenbHyo cpeny Apl'Y.

ABTOD:

IIpodeccop, A.d.-M.H. 3umun C.IL

(OondncHocmy, yueHasn cmenems) (noonucy) (@amunus U.0.)
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Mpuio:xenne Nel k padoyeil mporpamMMme QM CHUATIIAHbBI
«Moudukaiys TBEpIbIX TeJ MPH HOHHO-TIIIa3MEHHON 00paboTKe»
10 Hay4yHOU crienranibHOCTH 1.3.8 du3nka KOHJIEHCUPOBAHHOI'O COCTOSHUS

OueHovHbIe MaTEePHAJIBI
JJIS IPOBe/IeHN sl TeKYIeH U/ MPOMeKYTOUHOM aTTecTaluu
ACNHUPAHTOB IO JUCHUILIHHE

1. KonrtpoJubHble 3aaHus U (WJIM) MHbIE MATEPHAJIbI,
HCIIOJIb3yeMble B IIPOLecce TEKYLIero KOHTPOJIsA yCIeBaeMOCTH

3aganus 1J151 CAMOCTOATEIbHON PadoThI
2 cemecTp

Tema 1. BBenenue. IIpeamer, neu u 3agaun kypca. ®uznyeckue 0oCHOBbI B3anMo/ieiicTBUS
YCKOpPEHHBIX HOHOB C BellleCTBOM.

- ONUIIUTE YIIIOBYIO 3aBUCUMOCTh KOd(h(PUIIMEHTa paclbUICHUS; KaKyI0 POJIb UTPAET 3TOT

3¢ (deKT Mpu pacHbUICHAH YIaCTKOB IMTOBEPXHOCTH C €CTECTBEHHBIMH IIJIOCKOCTSIMU HAKJIOHA?
Tema 2. Oco0eHHOCTH pacnblICHUS] MHOTOKOMIIOHEHTHBIX MUILIIEHeH. Annaparypa Ajs
NpoBe/ieHUs IIa3MeHHOo# 00padoTKu

- JaliTe XapaKTEPUCTUKY MPOLECcCaM U3MEHEHUSI XUMUYECKOIO COCTaBa MOBEPXHOCTU MIPHU
pacnbuieHHH OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX COSUHEHU;

- OINUIIUTE YCIOBUS MIPOBEACHUS IKCIIEPUMEHTA B YCTAHOBKE MOHHO-TIJIA3MEHHOTO PaCblUICHHUS,
npuMeHsieMoi B Baei nuccepraiinoHHoOM paboTe.

Tema 3. MeToas! ucciiefoBanus MOP(}0JI0ruy NOBEepPXHOCTH U XMMHYECKOI0 COCTaBa

- COCTaBbTE CBOJIHYIO MH(OPMAIIHIO O METOAaX OMpPEeIeTCHUs XUMUYECKOTO COCTaBa B
ANIEKTPOHHBIX CTPYKTYpax;

- OTMHUIIUTE BO3MOXXHOCTH METOJIa PACTPOBOM IEKTPOHHON MUKPOCKOIIUY Ha TIPUMEPE
mukpockorna SUPRA-40.

Tema 4. Pagnanuonnsie aedexrol. U3meHenne 31eKTpopu3uIecKnX U ONTHYECKUX
XapaKTePUCTUK KPUCTAJIOB M IUIEHOK MOCJIe HOHHO 60MOapaupoBKH

- KaKie paJuaimoHHbIe Ne(eKThl XapaKTepHBI JIJIs MaTEpHUaIOB, UCCIIeNyeMbIX B Bareit
JUCCePTAIMOHHON paboTte?

- Ha IpUMepe MaTepHalloB, UccieayeMbIX B Baeil nucceprannonHoit padore, gaiire
XapaKTePUCTUKY U3MEHEHU MOP(OTOTHH MOBEPXHOCTH, DIEKTPUIESCKUX U ONTHYECKUX
XapaKTEpUCTHK, BBI3BAHHBIX HOHHO-TIJIA3MEHHOM 00pabOoTKOM.

2. CnHcok BONpPOCOB U (MJIH) 3aJaHU IS MPOBEIEHUs MPOMEKYTOUHOI aTTecTalluu

3auer MO MUCHMIUIMHE BBICTABISETCS IO pe3ysbTraTaM OYHOTrO cobecemoBaHus. Jliis
MOJTYYCHHUs 3a4eTa HEOOXOMMbI BBHITIOJHEHUE 3a/IaHUM ISl CAMOCTOSATEIILHOM PabOThI 1O BCEM
YEeThIPEM TeMaM U MPOXO0KJIEHNE UHIUBUIYATbHOIO (PMHAIBHOTO cOOeceJOBaHUSI Ha OLIEHKY He
MeHee 3 0ajIoB.



IIpaBuiia BbICTaBJIeHUS OLIEHKH 10 pe3y/JbTaTaM GUHAJBLHOIO co0ece10BAHMS:

OreHKa 1o pe3yabTaTaM WHAWBUAYAILHOTO (DUHAIBHOTO COOECeIOBaHUS ONPEACIISCTCS B
Oayiax 1o cienyromeMy MpUHIMITY: 00yJaromeMycs Bbiaercs 4 Bonpoca u3 Crincka BOpOCOB
K 3a4eTy (110 OJIHOMY BOIIPOCY M3 TEMBI). 3a KaXKIblil MPAaBUIBHO PACKPBITHIA BOMpPOC naetcs |
0ai1, HempaBWIbHOE packpbiTHe MaTepuana - (0 OamioB. OOmiee yucio OAIOB 3a KaXKIBIH
BOMpoc cymmupyetcs. [ moydeHus 3adera Mo pesyiabTaraM coOeceloBaHHsS HEOOXOIMMO
HaOpath He MeHee 3 OaioB.

Cnucox BONPOCOB K 3a4eTy:

B3aumopeiictBue noHoB ¢ snapamu. BzaumoneiictBue c¢ anektpoHamu. [Ipober uona.
O¢ddexr xananupoBaHus. BiausHue sHeprum HOHOB Ha 3(QdexTsl B3aumozewcTBus. Pounb
KpHUcTaorpaduyeckoil OpUeHTAIMKN B MpolieccaX MOHHOTO pacmbuieHus. [loporoBas sHeprus
pacnbuieHust. Koagunuent pacnbuienus. BnusHue yria HakioHa MoHOB. OCHOBHbBIE MOJENN
paciblICHUS.

dusnyeckue MOJENIN Il ONMCAHMSA PACHbUICHUS MHOTOKOMIIOHEHTHBIX MUIICHEH.
VYcnoBus pacnblUieHUs! OTAEIBHBIX aTOMOB U LIENbIX MOJIEKYJI B OMHAapHBIX MaTepuaiax. AHaIu3
CKOpOCTEHl pacHbUICHHs Ha [puMepe OHHApHBIX KPUCTAIIOB XaJbKOT€HUJIOB CBUHIIA.
Pacnbuienne TBepABIX pacTBOPOB. Ammaparypa Juis MPOBEACHHUS IIa3MEHHOM 00paboTku. Tums
pEakTOpoB. YIpaBlI€HUE OCHOBHBIMM IIapaMeTpaMu mponecca. [lapameTrpsl 1u1a3msl.
Monudukanuss MOBEPXHOCTH IpU HOHHOM OomOapaupoBke. DopmupoBaHHE MHUKpPO- H
HaHOCTPYKTYp Ha IOBEPXHOCTH, B IPUIIOBEPXHOCTHBIX CJIOSIX M B oObeme. Poib nedexTos.
OCOOEHHOCTH pacTbUICHHS MUTAKCHAIBHBIX TUIEHOK. PazmepHbie 3()(eKThl Mpu pacHblUICHHUH.
MonenupoBaHue NPOLECCOB B3aUMOAECHCTBUS HOHOB € TBEPIBIMU TEIAMH.

MeToapl UCCIIEJOBAaHUS XHUMHUYECKOIO COCTaBa IIOBEPXHOCTH TBEPIBIX TEJ I0CIIE
MOHHOI'O pacnblieHUs. MeToasl aHanM3a XMMUYECKOro cocraBa. BTopuuHas HMOHHas Macc-
cnektpockonus. Oxe-anekTpoHHas cnektpockonus. EDX-meTon. Mukpockonuieckie MeToabl
HCCIIEIOBaHMsI TIOBEPXHOCTH. PacTpoBas M mpocBeUMBaNOIIas 3JIEKTPOHHAS MHUKPOCKOIIHS.
Pexxumbl HaOMIOEHUS U TEXHUUYECKHE BO3MOXKHOCTU BHU3yalu3alUU 00beKTOB. CKaHUpYIOLIas
TYHHEJIbHAs MHUKPOCKONHMs. MeToauka aTOMHO-CHJIOBOM MHUKDPOCKONMM Ul ONHCaHUs
HAaHOOOBEKTOB  HA  MOBEPXHOCTU. MacmTaObl O  TOPU3OHTAIM U BEPTUKAJIU.
OKCIIEpUMEHTAJILHBIE IPUEMBI UCCIIEJOBAHUMN.

BnusiHue  snexTpuueckd — aKTHBHBIX — Je(EKTOB  KpUCTalyla Ha  HU3MEHEHHE
AJIEKTPONPOBOJHOCTH. PanuanuoHHble JegekTsl M HMX BKJIAJ B 3JIEKTPONPOBOIAHOCTb.
[ToctpaananvonHbil 0TKUTr. BriinsHue Mop¢osiornuu moBepXHOCTH MOCIe HOHHON 00paboTKH Ha
ONTUYECKNE XaPAKTEPUCTUKH.






