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1. Henu ocBOeHMS TN CHUTITTHHBI

HenssmMu ocBoeHUsT AUCUUIUIMHBI «POPMUPOBAHKUE U CBOMCTBA HAHOCTPYKTYPUPOBAHHBIX
IIOJIYIIPOBOJHUKOBY» SIBJISIFOTCS:
- YCBOGHHME acCHHUpaHTaMU 3HAaHUM O (U3UYECKUX SIBICHUAX, HMEIOIIUX MECTO B
HAaHOCTPYKTYPUPOBAHHBIX  IOJIYIPOBOJHUKAX, 00 HWCHOJB30BAHUU O3TUX MaTEpUAIOB B
TBEPJOTENIbHBIX YCTPOMCTBAX HOBOT'O MOKOJIECHUS;
- U3Y4YECHHME MOJEJIBHBIX NPEICTABICHUNA U OCHOBHBIX TEOPETUYECKUX NPHUHIUIIOB U3MECHEHUS
CBOMCTB IOJYITPOBOJIHUKOB IIPH MIEPEX0/I€ B HAHOMETPOBBIN JINAIa30H;
- ¢dopmupoBanue y acIMpaHTOB HAaBBIKOB JKCIIEPUMEHTAIBHOIO H3y4YeHUs
HaHOCTPYKTYPUPOBAHHBIX CUCTEM.

2. MecTo IMCHMILIMHBI B CTPYKTYP€E NPOrpaMMbl aCHPAHTYPbI

«DOopMHpPOBaHHE W CBOMCTBA HAaHOCTPYKTYPHUPOBAHHBIX MOJIYIMPOBOIHHKOBY SIBIISIETCS
JUCITUIUIMHOW 110 BBIOOPY. [laHHAs IUCHUIUIMHA pacCMaTPUBAcT OCHOBHBIC (DH3MYECKHE
MPOLECChl, TMPOUCXOMAAIIME B TMOIYNPOBOJHUKOBBIX TIUIeHKax. JlaHas IUCHMIUIMHA HMEeT
JIOTUYECKHE U COJIepKaTeIbHO-METOANYECKHE B3auMOCBs3u ¢ npyrumu dactsmu OOIl, a
UMEHHO C 00s13aTeNbHON aucHuInHON «CHenuanbHOCThY, Kypcamu Mo BbiOOpy (Mertoabl
WU3MEPEHHS U aHAIHM3a AJIEKTPUUYECKUX CBOMCTB MOJIYIPOBOJHUKOBBIX IJICHOK; DOpMHUpOBaHUE,
CTPYKTypa U CBOWCTBA MOJIYNPOBOIHUKOBBIX IJICHOK) U MEeJarOrnueckoil mMpakTUKOM.

Jnst u3ydeHuss JaHHOM JMCHUIUIMHBI HEOOXOIMMBI «BXOAHBIC» 3HAHUS, YMEHHS,
MOJIyUYeHHBIE B Tpollecce OO0ydeHus IO IporpamMmaM cCHeluanuTeTa Wid OakajgaBpuara —
MarucTparyphl.

3. H.]'laHl/IpyeMl)Ie pe3yJbTaThbl OCBOCHUA ITUCHUIIMHBIS -
B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI aCIIUPAHT AOJIKCH:

3Harn:

- OCHOBHBIC TMOHSTHS ¥ 3aKOHOMEPHOCTH (DU3MUYECKOM KHHETUKU TMOJYIPOBOJHUKOB H
HU3KOPa3MEPHBIX CTPYKTYP.

- METOAbl pacyeTa M MOJIEIHPOBAHUS IapaMeTPOB IMOJIYIPOBOJHUKOBBIX MAaTEpUANOB H
HaHOCTPYKTyp 1 METOObI UX TUArHOCTUKMH.

YMmeThb:

- OnepI/IpOBaTB (1)I/I3I/I‘I€CKI/IMI/I U TEXHOJIOTHUYCCKNUMHU TepMI/IHaMI/I 1 BECIIMYUHaAMMU,

- 000CHOBBIBATh U WCIOJB30BaTh (PU3UYECKHE 3aKOHBI, BBIOMpATh METONBI aHajIHn3a
MOJIYIIPOBOIHUKOBBIX CTPYKTYP U HHTEPIPETUPOBATh UX PE3YIbTATHI;

- TPUMEHSTh COBPEMEHHBIE KOMIBIOTEPHBIE CpPEICTBA M TEOPETHUECKHE 3HAHHS B OOIACTH
(1)I/ISI/IKI/I HOJ'IyrIpOBO)IHI/IKOB JJI1 aHaJIn3a U I/IHTepHpeTaHI/II/I HOqueHHBIX JAHHBIX.

Baajern:

- IPAaKTUYECKUMHU HABBIKAMH CaMOCTOSTEIIbHOW pabOThI C MOTYIPOBOIHUKOBBIMU MTPHOOPHBIMU
CTPYKTypaMmu,

- METOJAMM pacyera U ONTUMHU3ALUU I1apaMETPOB COBPEMEHHBIX IOJIYIIPOBOJHUKOBBIX
YCTPOMCTB;

- uHopmanueit 06 obracTaX MpUMEHEHUs U MpobiieMax HCCIEIO0BAHUS MOJYTIPOBOJIHUKOBBIX
CTPYKYD,



4. O0bem, CTPYKTYpa U coAepKaHHe TUCHHUIINHBI
OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHMIbI, 108 akas. yacos.

Ne Tembl (pa3aeibl) Buasbl yueOHBIX 3aHATHH DopMBbI TEKYyLIEr0
n/n AMCHMIIHHBI, M HX TPYA0EMKOCTh KOHTPOJIsA
HX CO/iepPKaHue (B akageMHYeCKHUX 4acax) ycneBaeMoCTH
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1 |[Ipenmer, nenu u 3amaun 2 1
PEAMET, 1L g 10 Pedepar
Kypca
2 |CBoiicTBa 4aCTHUI[ MAJIBIX | 2 1 1
H 10 Pedepar
pasMepoB
3 |DneKTpOHHBIE CBOWCTBA 2 1 1
P 10 Pedepar
HaHOYACTHI]
4 2 1 1 1 KouTposbHas padora
Hanorexnonoruun 14 p Nol p
S |Mertonsl hopMHUpOBaHUS H | 2 1 1
CBOMCTBA KBAaHTOBBIX 12 Pedepar
TOYEK
6 [Mertoasl hopMUPOBAHHS 2 1 1
A (13, PMHP N 14 Pedepar
HAaHOHUTEH U UX CBOWCTBA
7 |CuHTE3 yNBTPAaTOHKHX 2 1 1 1o | Konrpombnas pabota
INICHOK M CBEPXPEIIETOK Ne2
8 |CrenuaiabHBIE METOIBI 2 1 1
H g 10 Pedepar
JTMArHOCTUK
3auer
Bcero 3a 2 cemectp 108 8 6 2 92
qac

Conep:kanue pa3aeyoB JUCHMILUIUHBI:

1. Ilpeamer, ueu U 3aJa4u Kypca

OcHoBHass  TepMHUHOJIOTHS. TEHIEHIMA Tepexoja OT  MHKPODJIEKTPOHUKH K
HAHORJIEKTPOHUKE. YMEHBIIICHHE TOMOJIOTMYECKOr0 pa3mepa snemMeHToB. HaHolaiekTpoHHKa.
Me3ockonuka. MoneKyIsipHO-aTOMHBIM ypoBeHb. OOJacTH NMPUMEHEHHs] HAHODJIEKTPOHUKH W
HaHOTeXHoJoruil. B3auMocBs3b ¢ Apyrumu Haykamu. HaHOTEXHOIOTHH U OOIIIECTBO.

2. CBoiicTBa 4YaCcTHI] MAJIBIX Pa3MepoB.
0-D, 1-D, 2-D , 3-D cucremsbl. 3aBUCUMOCTh CBOMCTB OT pa3MEpOB U Pa3MEpPHOCTH.
M3MeHeHHe COOTHOIIEHHWS BHEUIHMX M BHYTPEHHMX aTOMOB B Kjactepe. l3meHeHue



KOOPJMHALIMOHHOTO 4Hclia JJisi Kiactepa. M3mMeHeHue TemrepaTypbl IUIaBieHUs (KacTep,
ieHka). i3aMeHeHne nocTossHHOM peieTku. MI3MeHeHne »Hepruu CBSI3U.

3. DJIeKTPOHHBbIE CBOHCTBA HAHOYACTHI

I/ISMeHeHI/Ie IJ_II/IpI/IHBI 3anpemeHH0ﬁ 30HBI B HOJIYHpOBOI[HI/IKaX; 3aBUCUMOCTh OT
pasMepoB. V3MeHEHHE 30HHOH CTPYKTYpbl METailla; pa3MEpHO-WUHIYIIUPOBAHHBIM TEPEXOJ
((MeTaJIJI-I[I/IBJIeKTpI/IK». H?;MGHGHHG OIITUYCCKUX CBOﬁCTB MCTAJIZIOB U HOJIprOBOl[HI/IKOB.
N3meHeHne 2IeKTPUYEeCKMX W MarHUTHBIX CBOMCTB. MI3MEHEHNE XMMHUYECKUX CBOMCTB.

4. HaHOTeXHO0JIOTUH

JIBa monxxoma K TOJY4CHHIO HaHOCTPYKTyp. “Bottom-up” u “Top-down” meromsl.
Metoapl cyOMUKpoHHOU (oTonurorpaduu. DnexkrpoHHas autorpadus. Monnas mautorpadusi.
PentrenoBckast nurtorpadusa. Jlutorpapuss ¢ NpPUMEHEHHEM CHHXPOTPOHHOTO W3JIyYEHUS.
Jlutorpadus nanoBaasnuBanueM. Hanocdepnas nutorpadusi.

5. Metoabl (popMUPOBaHUSI U CBOIICTBA KBAHTOBBIX TOYEK

dopmupoBaHUE KBAHTOBBIX Touek Mo MexaHm3my Ctpancku-KpacranoBa. AtomHOe
MaHUTyIMpoBaHue. KBaHTOBBIE «3aroHbn» Oriepa. [Ipomecchl KOHTPOIHPYEMOTO pa3MeIIeHHS
KBaHTOBbIX TOo4eK. CHHTE3 KBAHTOBBIX TOYEK B MaTpHIlaX Ha OCHOBE MoiuMepoB. CuHHTE3
KBAaHTOBBIX TOYCK B CTEKISHHBIX Marpuiax. @opMHpoBaHWE KBAHTOBBIX TOYCK B IMOPUCTHIX
MaTpuIax (II€OIUThI, 301b-TCIIH).

6. MeToab! (popMHUPOBAHUS HAHOHUTEH U UX CBOHCTBA

Konmnounueii  cunre3.  I'maporepManbHblii  MeTon.  XHUMHYECKOE  OCa)XJACHHE.
ONUTaKCUATBHBIL ~ POCT  HAHOHUTEH MO  MEXaHU3MY  «HaP-KUIKOCThb-KPUCTAIL».
DeKTpoxuMudeckoe ocaxxaeHue. I IpuHn-rexuonorusi.

7. CuHTe3 YJIbTPATOHKHX IJIEHOK U CBEPXPeElIeTOK

Merox MONEKYJISApHO-TYy4eBOM 3MUTaKCUU. Mertox ropstuet creHku. PopMupoBaHHE
HAaHOCTPYKTYPHUPOBAHHBIX IIJIEHOK HA XOJIOJHBIX U HEOPUEHTUPOBAHHBIX MOJJIOKKAX. [TpumMepsl
peanu3anuu.

8. CnenuajbHble MeTOAbI IMATHOCTHKH

MUKpOCKOTIMYECKHE METOMABl aHanu3a. PacTpoBas W TMPOCBEUYMBAKOIIAS SJICKTPOHHAS
MHKPOCKOITHA. TyHHeJ'II)HaSI MHKPOCKOITHA. ATOMHO-CHIIOBAS MHKPOCKOITHAL.
DOTOTOMUHECIICHIINS HAHOPA3MEPHBIX MOIYIMTPOBOAHUKOB. CIIEKTPOCKOIHUS KOMOHMHAITMOHHOTO
paccesHusI.

5. Oﬁpaf‘lOBaTeJIbele TEXHOJOIid, B TOM YHUCJI€ TCXHOJOTUMA IJIECKTPOHHOIO oﬁyqennﬂ H
AUCTAHIMOHHbIC 06pa3OBaTe.11bele TEXHOJOIMH, HCI0Jb3yEMbIC IIPpH OCYINECTBJICHUU
05pa3OBaTeJIBHOFO nmpouecca mo ITMCUMIJIMHEe

B nporiecce 00ydeHus: UCTIONB3YIOTCS CIeNyIoIue 00pa3oBaTeIbHbIE TEXHOJIOTHU:

BBoanasi JieKIMSl — 1a€T NEPBOE LEIOCTHOE INPEIACTABICHHE O JUCLHUILUINHE U
OPUEHTHPYET CTYJEHTAa B CHUCTEME H3YyYeHHUs JaHHOM IUCHMIUIMHBL. JlaeTcss KpaTKuii 0630p
Kypca, UCTOPHS pa3BUTHsI HayKH M NMPAKTUKH, JOCTHKEHHS B 3TOM cdepe, MMeHa M3BECTHBIX
YUEHBIX, MW3JIaraloTcsi IEpPCIEKTUBHBIE HampaslieHus wucciaepaoBaHuil. Ha »3Toit  nexuun
BBICKA3bIBAIOTCS METOJUYECKHE U OpraHU3allMOHHbIE OCOOEHHOCTH PAadOTHI B paMKax JaHHOUN
JUCLIUIUINHBIL, @ TAKXKE JAeTCsl aHAaJIN3 PEKOMEHTyEMOH JINTEepaTypshl.

AKaJieMHYeCKas JIEKIHA C 3JIeMEHTAMH JIeKIUH-0eceabl — [TOCIEN0BATEIbHOE H3JI0-
JKEHUE MaTepuasa, OCYIIECTBISEMOE NPEUMYIIECTBEHHO B BHUJE MOHOJOra IpenojaBaTelis.



OneMeHThl JIeKIMu-Oecenbl 00eCHeunBalOT KOHTAKT IIpenojaBaTeis ¢ ayIquTopueH, 4To
MO3BOJISIET NPUBJIEKaTh BHUMAaHHME AaCMHMPAHTOB K HanmOosiee BaXKHBIM TeMaM JIMCLUIUIMHBL,
aKTUBHO BOBJEKaTb MX B Y4eOHBIH Ipoliecc, KOHTPOJIUPOBATH TEMI H3JIOKEHUS Y4eOHOro
MaTepuaia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSATHS.

IIpoGiaemHas JekuMs — H3JIOKEHHE MaTepuasna, IPEANoiaraluee IMNOCTAHOBKY
IpOOJIEMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEILEHME pAa3JIMUHBIX HAy4YHBbIX I10AXO0/0B,
CBSI3aHHBIEC C Pa3IMYHBIMM MOJEISIMM HMHTEpIpeTaluy u3ydaemMoro marepuana. IIpoGnemHas
JeKIMsI HAYMHACTCA C BOIPOCOB, C TIOCTAHOBKU NPOOJIEMBI, KOTOPYIO B XOJ€ H3JIOXKCHHS
Mmarepuaia HeoOXOAMMO pelluTh. B nekuuu coueraroTcs npoOiaeMHble U MHPOPMALMOHHBIE
Havana. Ilpu s3ToM mpomecc mNO3HaHMS AacHMpPAaHTOM B COTPYJHUYECTBE M JMAJIOre C
npernojiaBaTesaeM NpuOIMKaeTcsi K IOMCKOBOM, UCCIIE0BATENILCKOM e TEIbHOCTH.

IIpakTnyeckoe 3aHsAITHE — 3aHATHE, IOCBSILEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH H
HaBBIKOB I10 3aKPEIUICHUIO ITOYYEHHBIX Ha JICKIIUY 3HAHUMH.

Koncyabrauum — BUI y4eOHBIX 3aHATUH, SBIAIOMUICS OJHOH U3 (HOpM KOHTPOIIS
CaMOCTOSITENIbHOW  paboThl acnupaHToB. Ha KOHCymbTamusx 1O MNpock0e acnupaHTOB
paccmaTpuBaroTcs HauOoJsiee CIIOKHBIE pa3/ieibl JUCLUUIUIMHBI, IpernojaBaTellb OTBEYAeT Ha
BOIIPOCHI aCIIMPAHTOB, KOTOPBIE BO3HUKAIOT Y HUX B IIPOLIECCE CAMOCTOSITEIbHON pabOTHI.

B nponecce 00yueHus UCIIOIB3YIOTCS CAEAYIOLINE TEXHOJIOTUN 3JIEKTPOHHOTO 00yUYeHUS
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIEC TEXHOJIOIHHU:

DJieKTPOHHBI y4yeOHbIli Kypc «Teopermyeckasi ¢pusuka» B LMS DiekTponHblii
yuusepcuter Moodle SIpI'Y, B koTopom:

- IPEJCTABICHBl 3aJaHHs JJIsl CaMOCTOSITENbHOW pabOThl aCMHPaHTOB MO TeMam

JUCLIUILINHBL,

- IPE/ICTABJIEH CIIUCOK JIUTEPATYPhl, PEKOMEHIYEMOI JIJ1s1 OCBOCHUS IUCLUILIMHBI;

- mpeacTaBieHa HHGopManus o (GopMe M BpPEMEHH NPOBEIEHHUS KOHCYJIbTallUH 110

JUCHUIUIMHE B CIy4yae UX MPOBEICHUS B IMCTAHIIMOHHOM (popMaTe B peKUME OHJIANH.

6. IlepeyeHb OCHOBHOH M [ONMOJHUTEJBHOW JHUTEPATypbl, pecypcoB HHGOPMALMOHHO-
TeJ1eKOMMYHUKANNOHHON ceTH «MHTepHeT» (IpM He00XOAMMOCTH), PeKOMEHYyeMbIX s
OCBOCHUS THCLHMILINHBI

a) OCHOBHAS JIUTEpaTypa

1. I'yceB A. W. HanomaTepuaiel, HaHOCTPYKTYpbI, HaHoTexHONoruu. / A. U. I'yceB - 2-e m3x.,
ucnp. - M.: @uzmariur, 2007. - 414 c.

2. PwoxonkoB JI.M. Hanomarepuansl. / [I.W. Pepkonkos; JIésuna B. B; J3umsurypu 3. JI - 3-¢
u3ll. - MockBa: BUHOM. JlaGopatopus 3uanuii, 2012. - 369 c.

3. HanorexHosoruu B anektponuke. Beim. 3. / mox pen. 10. A. Yameruna - b.m.: b, 2015. -
479 c.

0) AOMOJIHUTEIbHAS JIUTEepaTypa

1. bopucenko C.M. ®u3nka moynmpoBOJHUKOBBIX HAaHOCTPYKTYp: ydeOHOe mocodwme. - Tomck:
N3n-Bo ToMCKOro MonuTeXHMUECKOro ynusepcurera, 2010
http://window.edu.ru/resource/927/73927/files/posobie-fiz.pdf

2. 'aman B. . ®usuka noaynpoBOJHUKOBBIX NpuOOpoB: yuebd.mocodue. / B. N.I'aman; M-Bo
obpazoBanust PO - Tomck: U3n-Bo HTJI, 2000. - 425c.

3. AncensM A.M. BBenenue B Teopuio mosynpoBoAHUKOB. / Ancensm A.U. - M.: TPOMIL
Hayka. — 1978. - 615 c.

B) pecypchl cetu «MHTEepHEeT» (MPH HEOOXOAUMOCTH)

ABTOMaTtu3upoBaHHass  OuOnmoreuHo-mHGopManuonHas cuctemMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
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7. MaTtepua/ibHO-TEXHUYECKas 0a3a, He0OX0AUMAas IJIsI OCYIIeCTBJIeHHsI 00pa30BaTeIbHOI0
npouecca no JMCUMIINHE

MartepuanbHo-TeXHUUYECKask 6a3a, HeoOXoauMas JJis OCYIIECTBIECHUSI 00pa30BaTeIbLHOTO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTaB CJIEIYIOIINE TOMEIICHUS:
- yueOHbIE ayTUTOPUU JJISl IPOBEACHHUS JICKIIUI;
- yueOHbIC ayIUTOPUU JJIs IPOBEACHUS MIPAKTUUECKUX 3aAHITHIA;
- yueOHbIE ayTUTOPUU JJISl IPOBEACHUS TPYNIOBBIX U HHANBUAYAIbHBIX KOHCYJIbTAIIUMH,
- yueOHbIE ayIUTOPHUU JJIsl TPOBEACHUS IPOMEKYTOUHOM aTTeCcTaluiy;
- IOMEILIEHUs JJI1 CAMOCTOSITENIbHOM pabOTHI.

[Tomemienust UIsi CaMOCTOSTENILHOW pPabOTHl OCHAILCHBI KOMITBIOTEPHOW TEXHHMKOW ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B 3JIEKTPOHHYIO
nH(popManMoHHO-00pa3oBaTeNbHyI0 cpeny SAplY.

ABTOp(BI) :

3aBeayromuii bazoBoii kadeapoit HAHOTEXHOJIOTUH B AJICKTPOHHUKE
OI'bOY BO "Apl'Y um. ILI'. Jemunosa" B AD ®TUAH PAH
[Tpodeccop, nokTop (HHU3HKO-MaTEMATHICCKUX HAYK A.C. Pynprit



Mpuio:xenne Nel k padoyeil mporpamMMme QM CHUATIIAHbBI
«M30pannble ri1aBbl GU3MKHA NOJYNPOBOAHUKOB — |»

OueHo4YHbIe MATEPHAJIBI
JJIs1 MPOBe/IeHUsl TeKYIel U/UId MPOMEKYTOYHOM aTTecTaluu
acCMPAHTOB IO JUCIHUILINHE

1. Cuoucoxk BOIIPOCOB " (I/I.J'II/I) 3aJaHMH 1J1s NMpoBEACHUSA l'lpOMQ)KyTO‘lHOfI aTreCcranum

Cnucok eonpocog K 3auemy:

l.TenneHuuss nepexoja OT MHUKPOIJICKTPOHHMKM K  HAHODJIEKTPOHHUKE. Y MEHBIICHUE
TOMOJIOTHYECKOI0 pa3Mepa IEMEHTOB.

2. HanoanexrpoHuka. Me3ockonuka. MoseKysIpHO-aTOMHBIN YpPOBEHb.

3. O0nacTu MpUMEHEHHUs! HAHOZJICKTPOHUKH U HAHOTEXHOJIOTHH. HaHOTEeXHOIOTHH 1 00IIECTBO.
4, CoiicTBa yactull Maibix pasmepos. 0-D, 1-D, 2-D , 3-D cucrembl. 3aBUCUMOCTb CBOHCTB OT
pa3MepoB U pa3MEPHOCTH.

5. I3MeHeHune COOTHOLIEHM S BHEIIHUX U BHYTPEHHUX aTOMOB B KJIACTEPE.

6. I3MeHeHne KoOpAMHALMOHHOI0 YKClIa JJIs KlacTepa.

7. VI3meHeHue TeMuepaTyphbl IJIaBJIeHus (KJacTep, IUIEHKA).

8. VI3MeHeHue NOCTOSIHHOM pelIeTKH.

9. I3MeHeHue >HEpruu CBS3H.

10.OnexTpoHHBIE CBOMCTBa HaHOYacTHll. V3MeHeHuWe IMIMPUHBI 3alpelIeHHOW 30HBI B
MIOJIYTIPOBOJIHUKAX; 3aBUCUMOCTb OT Pa3MEPHOCTH.

11.M13mMeHeHne 30HHOM CTPYKTYphl METaJUIa; pa3MEpHO-UHIAYLHPOBAHHBIN MEPEXOJ] «METaJlI-
JUDIIEKTPUK».

12. I3MeHeHue ONTHYEeCKUX CBOMCTB METAIJIOB U TIOJIYTIPOBOTHUKOB.

13. I3MeHeHue 2JEKTPUUECKUX W MAarHUTHBIX CBOMCTB.

14. VI3aMeHeHNe XUMUYECKUX CBOICTB.

15. HanorexHosioruu. /IBa noaxoja K MoJIydeHHIO HaHOCTPYKTYp. “Bottom-up” u “Top-down”
METO/IbI.

16. MeToap! cyOMUKpOHHOM (hoTonuTorpaduu.

17. DnexTpoHHas auTorpadus.

18. Nonnas nurorpadus.

19. PentrenoBckas nurorpadus. Jlutorpadgus ¢ npuMeHEHHEM CUHXPOTPOHHOTO U3ITyYEHUSI.

20. Jlutorpadus HaHoBIaBIMBaHUeM. HanocdepHas nmutorpadusi.

21.Metozs! hopmMHupoBaHUS KBAaHTOBBIX Touek DOpMUPOBAHNE KBAHTOBBIX TOUYEK IO MEXAaHU3MY
Crpancku-KpacranoBa. ATOMHOE MaHUIyJIMpoBaHue. KBaHTOBBIE «3aroHs» Jriepa.

22. Ilpouecchl KOHTPOJIUPYEMOTO Pa3MEIICHUSI KBAHTOBBIX TOYEK.

23. Metoas! (hopMupOBaHHs HAHOKPUCTAILUIOB. CHHTE3 KBAaHTOBBIX TOUEK B MaTpUIlaX HAa OCHOBE
nosuMepoB. CHHTE3 KBAaHTOBBIX TOYEK B CTEKJISIHHBIX MaTpuuax. PopMUpOBaHME KBAHTOBBIX
TOYEK B MMOPUCTHIX MAaTPULIAX (LIEOJIUTHI, 30JIb-TEJIHN).

24. CuHTE3 HAaHOHUTEM.

25. Ckanupyomas TyHHeJIbHass MUKPOCKOMHS. ATOMHO-CHJIOBAsi MUKPOCKOIIHS.

26. DneKTpoHHAash MUKPOCKOIIHS.

27. CIeKTpOCKOMHsI KOMOMHAITMOHHOTO PACCESTHHUS.

1.2 KoHTpoJbHbIE 32JaHUS M HHbIE MATEPHAJIbI,
HCMoJIb3yeMble B Mpoliecce TeKylleii aTrecTanuu



Tembl pedepaToB

. TepmuH «HaHOCTpYyKTypUpPOBAaHHOE COCTOSIHUEY.

. I3MeHeHne COOTHOIIEHUs BHEIIHMX M BHYTPEHHUX aTOMOB B KiacTepe. BimsHue storo
rapamMeTpa Ha TEPMOJAMHAMUYECKUE XapaKTEPUCTUKHU ITOJIYIIPOBOIHUKA.

3. M3MeHeHue IIMPHUHBI 3alPEIICHHON 30HBI B HAHOKPHUCTAJUIMYECKUX IOJIYNPOBOIHHUKAX.
IIpumepsl pacdeToB.

. “Bottom-up” u “Top-down” meTombl.

. @opMupoOBaHUE KBAHTOBBIX TOUYEK 110 MexaHu3My CrpaHcku-KpacraHosa.

. DopMUPOBAaHNE KBAHTOBBIX TOYEK B IIOPUCTBIX MATPULIAX.

. IIlpyHI-TEXHONOTUA.

. MeTon MONEKyJIIpHO-TTy4€BOM JIUTAKCHU.

N —

03O\ D b

KonTpoJsbHas padora:

1. Oxapakrepu3yidTe OCHOBHbIE (DU3UYECKHE 3aKOHOMEPHOCTH, COIPOBOKAAIOLIUE
M3MEHEHHE NapaMeTpoOB IMOJYIPOBOJAHMKA IpU IEpPEXojie OT MACCHBHOIO KpuCTajlla B
HaHOCTPYKTYPHUPOBAHHOE COCTOSTHUE.

2. Jaiite xapakTepucTuky 6a3oBeiM MeTosiaM ¢popmupoBanus 0-D, 1-D u 2-D cucrem.

2.1 Onucanue npoueaypbl BHICTABJICHUS OLEHKHU

ITo uToram aTTecTallMOHHBIX MEPOIPUATHH BBICTABIISIETCS 3a4€T/HE3auerT.

JUis  ycHemHoro OCBOEHMSI JUCUUIUIMHBI OYEeHb Ba)KHA CaMOCTOsSTENbHas paboTta
aCIMpPaHTOB HaJ KOHCIEKTaMU MpPOCIYUIAHHBIX JIEKIMA U pasgenamMu  Kypca Ul
CaMOCTOSITENILHOTO H3y4deHMs. Marepuan, 3aKOHCIEKTUPOBAaHHBIM Ha JIEKIHUSAX, HEOOXOANMO
JIoOMa ellle pa3 npopabaTbiBaTh U MPH HEOOXOAMMOCTU JAOMOJHATH MH(pOpMalUeH, MOITydeHHON
Ha KOHCYJbTAlUsX, U3 y4yeOHOW JMTEpaTypbl IpPU CAMOCTOATEIbHOW MNpOpabOTKE pa3/iesioB
Kypca.

JUis poBEpKM M KOHTPOJISI YCBOEHHS TEOPETUYECKOro MaTepuasa, MpuoOpPEeTEeHHBIX
NPAaKTUYECKUX HABBIKOB Pa0OThl U MPOBEAECHUS pACUYETOB, B T€UEHUE OOYUYEHMs NMPOBOAATCS
MEpONpUATHS TEKyIlled aTTecTallid B BUJE peepaToB U KOHTPOJBHBIX pador. Takxke
IPOBOJATCS KOHCYIbTALMU (TP HEOOXOJMMOCTH) MO pa3dopy 3alaHuil UIsl cCaMOCTOSITEIbHON
paboThl, KOTOPBIE BBI3BAIIU 3aTPYAHEHHUS.

3ayeT NMpUHUMAETCS B BHJIE YCTHOTO OIpoca ¢ oOcyxkaeHuem | Bompoca U3 CIHCKa
BOIPOCOB K 3a4eTy, a Takxke yriayOleHHoe oOcyxkieHue | M3 MOArOTOBIEHHBIX pedepaToB
sK3aMmeHyemoro. Ha camocTosTeNbHYIO TOATOTOBKY K 3aUE€Ty BBIJAENAETCS HE MEHee 3 JHEM, BO
BpeMs MMOATOTOBKH K 3a4eTy MPeyCMOTPEHa IPYyNIOoBas KOHCYIbTaIHS.



