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1. Ilen ocBOEHMS TUCHMIIJIMHBI

LlenstMu OCBOEHUSI JUCIMIUTMHBI SIBIISIOTCSL:

- TONy4YeHHE AaclHUpaHTaMU 3HAaHUK OO0 OCHOBHBIX  (PU3UYECKUX U (UIUKO-XUMHUECKUX
nporeccax, MPOUCXOAANINX NPU CHHTE3E WM Pa3IOKEHHH HCXOIHBIX MAaTepUasioB, KOTOPHIE
NPUBOJAT K TOJTYYEHUIO HAHOCTPYKTYPUPOBAHHBIX CHCTEM;

-  U3y4YCHHE TIPOLECCOB 00pa3oBaHMS HAHOCTPYKTYPHUPOBAHHBIX CHCTEM  pa3IMYHON
pa3MepHOCTH;

- opmupoBaHye y acIUpaHTOB 3HAHUI O METOAAX (GOPMHUPOBAHUSI HAHOCTPYKTYP C 331aHHBIMU
CBOWCTBAMH U KOHTPOJISI UX MTapaMeTpPOB.

2. MecTo IMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl aCHHPAHTYPbI

JlanHasi JUCHUIUIMHA SIBISICTCS JUCHUIUIMHOW 10 BbIOOpY. JlucumiuinHa WMeeT
JOTUYECKHE M  COJEPKATEIbHO-METOJMYECKHE B3aMMOCBSI3M C JIPYTUMHU  HM3y4aeMbIMU
JTUCHUTUTMHAME M CIOCOOCTBYET HAaYYHO-HMCCIIEOBATEIBCKON paboTe acmupaHTa M0 HAy4YHOM
cnenuanbHocTd 1.3.8 ®Dusnuka KOHJIEHCHUPOBAHHOTO COCTOSHUSA IO OTpacid HayK: (U3HKO-
MaTeMaTUYECKHE.

3. [IlnanupyemMsble pe3yJbTaThl OCBOECHUS U CIHIIJIHHBI
B pesynbrare ocBOCHUS AUCITUIUTMHBI ACTIUPAHT JOJHKEH:

3HaTh:

- OCHOBHBIC (PU3UKO-XHUMHYECKUE TPOIECCHI, MOJCIIbHBIC MPEACTABICHUS, MATEMAaTHICCKUI
annapaT n CpaBHI/ITeJILHI)IG XapaKTepI/ICTI/IKI/I TEXHNYCCKHUX METOJ0B HpI/I HOJIy'—ICHI/II/I
HAHOCTPYKTYPUPOBAHHBIX CUCTEM;

YMers:

- KItTaccu()UIIMPOBATh MOCTABJICHHBIE 33/1a4 B COOTBETCTBHH C ()yHIAMEHTAIBHBIMH Pa3JielaMu
bu3uKy;

- TPUMEHSTH BapHaIlIO BHEITHUX (PU3UICCKUX U XUMUYECKUX YCIOBUHN JIJIS TIOTYIEHUS
HaHOMAaTepHaJIOB C 33JaHHBIMU CBOMCTBAMH C MPUBJIEYEHUEM COOTBETCTBYIOLIETO
MaTeMaTHYECKOTO amnmapaTa U IPUeMOB CPaBHUTEILHOTO aHAJTN3a M ONITHUMHU3AIHH;

Bnaners:

- COBPEMEHHBIMH ~ METOJaMH  TPOBEACHUSA HCCIeNOBaHUW B obOjnacth  (QopMUpOBaHUs
HAaHOCTPYKTYPUPOBAHHBIX CHCTEM;

- HaBbIKAMHM aHaJIM3a BO3MOXKHOCTEM TEXHOJIOTMH M METOJUK MOJIY4YEeHMs, Bapualud H
ONTUMU3AIMHY HAHOCTPYKTYPUPOBAHHBIX OOBEKTOB C 33JaHHBIMU CBOWCTBAMH C MPUBJICYCHHEM
buznyeckux U GU3NKO-XUMHUYECKUX MOJIEEH.



4. O0beM, CTPYKTYpPA U coiepPKaHue THCHUTITHHBI
OO01mast TpyA0€MKOCTh JUCIUIIINHBI COCTaBISAET 3 3a4eTHhIe enuuullbl, 108 akaa. gacos.

Ne Tembl (pa3meJibl) Bunbl y4eOHBIX 3aHATHH DopMbI TEKYLIET0
n/n AUCUUILUIMHBI, U HX TPYA0E€MKOCTh KOHTPOJIA
HX CO/lep:KaHue (B akajeMHYeCKHX Yacax) ycreBaeMocTu
e,
3 =
S 2 ) = S ®opma
3] = i 5 | & i
3 = 3 z g E 5 NPOMEKYTOYHOI
g = = 2 =3 aTTecTanuu
= = & 2| 5 &
= g E |
= = 4 =
(@]

1 [Beenmenue. Knaccudukarms 2 2 23 SamaHus a1
HAHOCTPYKTYP. CaMOCTOSITEIbHOM
AHanuTUYeCKHe METOIbI paboThI
HCCIIEIOBAHUS M OIIMCAHUS
HAaHOOOBEKTOB

2 |Meroxabl cuHTe3a 2 2 2 1 23 Samanus s
HaHOKPHCTAIUIMYECKUX CaMOCTOSITEIbHOM
nopoukos. KoMnakTHble paboThI
HAaHOKPHUCTATMYECKHE
MaTepHabl

3 |Merons! popmupoBanus 1D | 2 2 1 23 3amaHus s
cucteM. Mogenu pocta CaMOCTOSTENIbHOM
HAaHOHHUTEH M HAHOBUCKEPOB paboThI

4 |Metoasl hopmupoBanus 2D | 2 2 1 1 20 3anaHus nmus
cucteM. [Ipuemsl nonyueHus CaMOCTOSTEIIbHOM
YABTPATOHKUX IUIEHOK U paboThl
KOMIIO3NITMOHHBIX
CBEPXPELIETOK

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

Conep:xaHue pa3ieioB IMCHUILIHHBI:

Tema 1. Beenenne. Knaccupukanusi HAHOCTPYKTYP. AHAJINTHYECKHE METOABI
HcC/IeI0OBAHMSA M ONMCAHUS] HAHO00bEKTOB

Beenenne, nenu u 3agaun kypca. OCHOBHasg TepMuUHOJIOTHA. TeHAEHIMS mepexoaa oT
MUKPO3JIEKTPOHUKA K HaHODJIEKTPOHHKE. MOJEeKyIsipHO-aTOMHBINH ypoBeHb. HaHOCTPYKTYpBHI.
JlBa moaxona K MOJYYEHHIO HAHOCTPYKTyp. “Bottom-up” u “Top-down” meromel. MeTtomb
cyOMukpoHHoi Qoronutorpaduu. Knaccuukamuss HaHOCTPYKTYp. AHAJIUTHUYECKHE METOMAbI
UCCIIEIOBaHUS M OINUCAHUsA HaHOOOBeKToB. CKaHMpYyIOLas M HMPOCBEYMBAIOIIAsl SJIEKTPOHHAS
MUKpocKomnust. CKaHUpyromask TyHHEJIbHAsI MUKPOCKONUS. ATOMHO-CHJIOBON MUKPOCKOII.

Tema 2. Meroasl cHHTE3a KoMnakTtHbIe
HAHOKPHCTANIMYECKHE MaTePHAJIbI

['azodasneiii cunres. Ilnazmoxummueckuid cunrte3. OcaxIeHHEe U3 KOJUIOMAHBIX PACTBOPOB.
TepMuueckoe pa3loXKEeHHE M BOCCTaHOBJIEHHME. MexaHocuHTE3. JI€TOHAIMOHHBIN CHHTES.

HAHOKPUCTAIMIECKHUX MOPOIIKOB.



YrnopsgoueHue HECTEXHUOMETPUUYECKUX coequHeHH. Mexanusmbl (opMHpOBaHHS KBaHTOBBIX
TOYEK B T'€TOPOIMHUTAKCUATIBHBIX cUcTeMaX. KOMIaKkTHble HAHOKPUCTAILUIMYECKUE MAaTepUaIbl.
KomnaktupoBanue HaHomopouikoB. OcaxieHue Ha Moanoxkky. Kpucrammmzamuss amopgHBIX
CILIaBOB.

Tema 3. Metoabl ¢popmupoBanusi 1D cucrem. @u3nueckue MoaeJd pocTa HAHOHMTEN U
HAHOBHCKEPOB

Teopuss pocra HAHOHMTEM M HAHOBUCKEPOB [0 MEXAHU3MY «HAP-KUIKOCTh-KPUCTAILD.
KauecTBeHHOE paccMOTpeHHME U 3ieMeHTapHble Monaenu. Mogens ['mBapruzosa-YUepHosa.
Monens muddy3noHHOTO pocta. ANCOPOIMOHHO-CTUMYIUPOBAHHBIN POCT 10 MEXaHU3MY «I1ap-
KUAKOCTb-KpucTaI. Juddy3rnonnas Teopus pocta HAHOBUCKEPOB. Teopus v SKCIIEPUMEHT.

Tema 4. Metoabl popmupoBanus 2D cucrem. [Ipuembl mosryyeHust yJabTPATOHKUX IJIEHOK
U KOMIIO3UIIHOHHBIX CBePXpelIeTOK

2D cuctembl. ®uznyeckue npouecchl GOPMUPOBAHUS TOHKHX IUIEHOK. DTambl POCTa IUICHOK.
Bnusnne TEMIICPATYpPbl IMOAJIOXKKH. MexaHu3MEl pocTta TOHKHX IIJICHOK. KsanroBrie u
pa3Mmepubie 3(h(PeKTh B yIbTPATOHKUX TUIeHKaX. CBepxpemeTku. MeTo1 MONeKyIsIpHO-Ty4eBOi
SIIUTAKCUH. MOC-FI/II[pI/IIIHaSI TCXHOJIOTHA IMMOJTYYCHHA TOHKUX ITJICHOK.

5. Odpa3oBareibHbIe TEXHOJIOTHH, B TOM YHCJ€ TEXHOJOTHH YJIEKTPOHHOr0 O0Oy4eHUs W
JAUCTAHIHOHHBbIE 00pa3oBaTe/ibHbIe TEXHOJOIHH, MCIO0JIb3yeMble NPH OCYIIeCTBJICHUH
00pa30BaTeJILHOIrO MPoIecca Mo AHUCIUIIHHE

B nporiecce 00y4eHMst UCTIONB3YIOTCS CIEAYIOINE 00pa30BaTeIbHbBIC TEXHOIOTHH:

BBoagHasi JleKUHSl — JaeT IEpBOE LEJIOCTHOE MPEACTABIEHHE O JIUCHUIUIMHE U
OPHEHTHPYET CTYIEHTa B CHUCTEME W3Yy4YCHHMs JaHHOM MUCUUILIMHBEL JlaeTcs kpaTtkuii 0030p
Kypca, UCTOpHS Pa3BUTHA HAYKW M TMPAKTHKH, JOCTIKEHHS B 3TOH cepe, MMeHa M3BECTHBIX
yUEHBIX, M3JIaraloTcs IEepCleKTUBHBIE HampaBieHMs uccienoBaHuid. Ha »aTolt  nexuuu
BBICKA3bIBAIOTCSl METOJIMYECKHAE M OPTaHW3alMOHHBIE 0COOEHHOCTH pabOTHl B paMKaxX TaHHOM
JUCLUIUIMHBIL, @ TAKXKE JTAeTCs aHAJIN3 PEKOMEHTyeMOM JIUTepaTyphl.

AkajeMuyecKkas JIeKIUs ¢ 3JIeMeHTaMH JIeKIHU-0ecebl — IOCIEA0BATEIbHOE HU3JI0-
KEHHE MaTepuasa, OCYIIECTBIIEMOE MPEUMYIIECTBEHHO B BHJE€ MOHOJIOIa IpernojaBaTels.
DOneMeHThl JIeKIUU-Oecebl O00eCneurnBalOT KOHTAKT IpenojaBaTesis € ayAuTOpued, 4To
MO3BOJISIET NpPUBJIEKaTh BHUMAaHHE AaCMMPAHTOB K Hambosiee BaKHBIM TeMaM JIMCLUIUIMHBL,
aKTUBHO BOBJICKaThb WX B YYEOHBIH MpoIllecc, KOHTPOJIUPOBATH TEMI H3JIOKEHHUS Y4eOHOTO
MaTepHala B 3aBUCUMOCTH OT YPOBHS €0 BOCTIPUSTHSL.

IIpobGjeMHasi JeKHUSI — W3JI0XKEHHE MaTepuasa, MPEANOoJararomnee IOCTaHOBKY
OpoOJeMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHWE DPA3JIMYHBIX HAy4YHBIX I10/XOJIOB,
CBSI3aHHBIC C PA3UYHBIMH MOJCISIMH WHTEPIpPETAlMK M3ydaeMoro marepuana. llpoGremHas
JeKIMsI HAUYMHAETCS C BOIPOCOB, C IMOCTAHOBKU MNPOOJEMbI, KOTOPYIO B XOJ€ H3JIOKEHHS
Marepraia HeoOXOIMMO pEIInTh. B JIEKIUM codueTaroTcs NpoOJeMHble W MH(POPMAIMOHHBIC
Havana. Ilpm »TOM mporecc MNO3HAHUS aCMUPAHTOM B COTPYIHUYECTBE M JUAIOre C
IpernoaaBaTeIeM IPUOIIKAeTCsl K TONCKOBOM, MCCIEA0BATEIbCKON AEATEIEHOCTH.

IIpakTHyeckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH WU
HaBBIKOB T10 3aKPETUICHHIO MOJTYYCHHBIX Ha JICKIIMHA 3HAaHUH.

KoncyabTanum — BHUI yueOHBIX 3aHATUH, SBIAIOIIUICS OJHOM U3 (HOpM KOHTPOIS
CaMOCTOSITENIFHOW  pabOThl acmupaHTOB. Ha KOHCymbTalMsIX TIO TPOCKOE aCIHPaHTOB
paccMaTpuBalOTCsl HauOoJiee CIOXKHBIE pa3/ieibl JUCHUIUIMHBI, MPENoAaBaTeNb OTBEYaeT Ha
BOTIPOCHI aCIIMPAHTOB, KOTOPBIE BO3HUKAIOT Y HUX B MPOIIECCE CAMOCTOSTEILHON paOOTHI.



B nporiecce oOydeHust B ciaydae mepexoja Ha AUCTAHIIMOHHOE O0OYyYEHHUE HCIOIb3YIOTCS
CICAYIOIUC TCXHOJOTUU JJICKTPOHHOI'O OGy‘-ICHI/I}I U AJUCTAaHIUOHHBIC O6pa30BaTCJIBHBIC
TEXHOJIOTHH:

DJIeKTPOHHBII y4eOHbIi Kypc «MeToabl (opMUPOBAHUS HAHOCTPYKTYPHPOBAHHBIX
cucrem» B LMS Duekrponnsblit ynusepcurer Moodle SIpI'Y, B koropom:

- IPE/ICTABICHBI 3aJaHusl I CAMOCTOSITENbHOW pPAa0OTHl acCUPAHTOB IO TeMaM

JVCIIATUTHHBI,

- IPEACTABJIEH CIIMCOK JUTEPATYPbl, PEKOMEHAYEMOM ISl OCBOEHUS TUCLUIIIINHBIL;

- mpencrapieHa uHGopManus o (GopMe W BPEMEHU NPOBEICHHUS KOHCYJIbTAIMU 10

AUCHUIUIMHE B CJIy4dac UX IMPOBCACHUA B JUCTAHIIMOHHOM Q)opMaTe B pPCKUMC OHJIANH.

6. [lepeyeHb OCHOBHOW W ONMOJHHUTEJIbHOW JIMTEPaTypbl, pecypcoB HH(pOPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOH ceTH «MHTepHeT» (MPU HEOOXOAUMOCTH), PEKOMEHIYeMbIX J1JIsl
OCBOEHMS THCIUIIHHBI

a) OCHOBHAasl JIMTepaTrypa

- I'yce A. 1. Hanomarepuaisl, HAHOCTPYKTYPbI, HAHOTEXHOJIOTHH. - 2-€ U3, UCTIP., - MOCKBa:
OU3MATIINT, 2009. - 416 c. - ISBN 978-5-9221-0582-8
https://www.studentlibrary.ru/book/ISBN9785922105828.html. Pexxum moctyrma: 1mo momnucke.
- Benmuuko A. A. MeTtoabl UCCIIeIOBaHUS MUKPORJIEKTPOHHBIX U HAHOAJIEKTPOHHBIX MaTepUAIOB
U CTPYKTYp : yueO. nocodue. - HoBocubupck : Uzn-so HI'TY, 2014. - 227 c.
https://www.studentlibrary.ru/book/ISBN9785778225343.html.

Pexxum noctymna: nmo noamucke.

- Wmommn B. A. ®u3ukoxumMusi HAaHOCTPYKTYpPUPOBaHHBIX MaTepuanos. U3a-so HI'TY, 2013. -
107 c. - ISBN 978-5-7782-2215-1.
https://www.studentlibrary.ru/book/ISBN9785778222151.html. Pesxum mocrtyma: 1o moJmucke.

0) 10MOJIHUTE/ILHASA JIUTEPATypa

-Cyzmanes W.II. HanorexHonorus: (U3HKO-XUMHS HAHOKJIACTEPOB, HAHOCTPYKTYp U
HaHoMarepuanoB. - M.: KomKsnura, 2006
www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=353244&cat_cd=YARSU

- 3umuH C.I1., 'opnayes E.C. HanocTpykTyprpoBaHHbIEe XaJlbKOreHH bl cBUHIA. — Spl'Y, 2011
www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1268771&cat cd=YARSU

- Hyoposckuii B.I'. Teopusi hopMupoBaHUst SNMTUTAKCUATBHBIX HAHOCTPYKTYp. M.: ®usmatiur,
2009 http://www.rfbr.ru/rffi/ru/books/o_1779377#1

B) pecypcbl cetu «MMHTEepHeT» (MPH HEOOXO0AUMOCTH)

- ABTOMaTM3upoBaHHas  OubOnmoredyHo-uH(popmanmoHHas  cucrema  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php;

- bubnnoreka HaydHbIX XypHaioB «Pu3HMKa TBEpAOro Tenay, «dusnka MOITYHIPOBOJHHKOBY,
«Kypnan texnuyeckoit ¢uszukm», «llucbMa B XypHalm TeXHUYecKOl ¢u3uku», «Ontuka u
cnekTpockonusy. XKypranbubiit mopran ®THU um. A.®. Uoddde. http://journals.ioffe.ru/.

7. MatepuajbHO-TeXHHYecKasi 6a3a, HeoOXoauMas 1Jisl OCyLIeCTB/IeHUsI 00pa30BaTEIbHOI0
npouecca no AMCHUILINHE

MarepuanbHo-TeXHHUECKas 0a3za, He0OXOoaUMas JJIs OCYIIECTBICHUs 00pa30BaTEIHLHOIO
npoliecca 1o AUCIUILIMHE BKII0YAET B CBOM COCTaB CIIEAYIOIUE TOMELCHMS:
- yueOHbIe ayTUTOPUHU AJIS IPOBEACHUS JCKIIHA;
- y4eOHbBIC ayTUTOPUH JJIS TPOBEACHUS TPAKTUUECKUX 3aHITHI;
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https://www.studentlibrary.ru/book/ISBN9785778225343.html
https://www.studentlibrary.ru/book/ISBN9785778222151.html
javascript:
javascript:
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=353244&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1268771&cat_cd=YARSU
http://www.rfbr.ru/rffi/ru/books/o_21047
http://www.rfbr.ru/rffi/ru/books/o_1779377#1
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://journals.ioffe.ru/

- yueOHbIe ayTUTOPUHU AJIs IPOBEACHUSI IPYNIIOBBIX U UHIANBUAYAIbHBIX KOHCYIbTALUH,
- yueOHbIe ayTUTOPUHU IJIsl IPOBEICHHS TPOMEXYTOUHOM aTTeCTaIiH;
- IOMEIIEHUS AJIs1 CAMOCTOSITEIbHON paboThI.

[Tomemienust UIst CaMOCTOSITENILHOW pabOTHl OCHALIEHBI KOMIBIOTEPHOM TEXHUKOH C
BO3MOYKHOCTBIO MOJKIIIOUEHUS K ceTu «VHTepHEeT» M oOecrneyeHueM JOCTyIa B 3JIEKTPOHHYIO
uH(popManoHHO-00pa3oBarensHyo cpeny Apl'Y.

ABTOD:

IIpodeccop, A.d.-M.H. 3umun C.I1.

(OondcHocmy, yueHas cmeneny) (noonucyv) (Pamuaus 1.0.)




Ipuiio:xkenne Nel k padoyeil nporpamMMme v CHUAIIINHbBI
«Meto1b1 GOpPMHUPOBAHUS HAHOCTPYKTYPUPOBAHHBIX CHCTEM)
10 Hay4yHOU crienranibHOCTH 1.3.8 du3nka KOHJIEHCUPOBAHHOI'O COCTOSHUS

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

1. KoHTpoJbHbIe 32JaHusl ¥ (MJ1M) MHbIE MAaTepHAJIbI,
HCIOJIb3yeMble B poLecce TeKylero KOHTPOJIs yCleBaeMOCTH

3aganus 1J151 CAMOCTOATEIbHON PadoThI
2 cemecTp

Tema 1. Bgpegenume. Kuaccupuxanusi HAHOCTPYKTYP. AHAJIUTHYECKHE MeETOIbI
HCCJIeAOBAHUS U ONMCAHUS HAHO00bEKTOB

- JaiiTe ONHCaHUE TEXHHUYECKUM BO3MOKHOCTSIM CKAaHUPYIOIIErO 3JEKTPOHHOTO MHKPOCKOMA
SUPRA-40 ipu xapakTepu3anud HaHOOObEKTOB;

- MPOAHAIM3UPYHTE BO3MOXKHOCTH IPOCBEYMBAIOIIETO IJIEKTPOHHOTO MHKpockoma Tecnai G2
TF20-TF30 UT s onmcanust HAHOCUCTEM;

Tema 2. MerToabl CHHTE3a HAHOKPUCTAUIMYECKHMX mnopomkoB. KommakTHble
HAHOKPHUCTANINYECKHEe MAaTepHAJIbl

- NpPOBEOUTE  CPABHUTEIBHYK)  XApAaKTEPUCTHKY  PA3JIMYHBIX  METOAOB  IOJIy4ECHMS
HaHOKPHUCTANIMYECKUX OOBEKTOB NPUMEHMTENBHO K MaTepuajaM, HCCIEIyeMbIM B pPaMKax
JUCCEPTAMOHHOIO UCCIIEOBAHNS,

Tema 3. Metoabl ¢popmupoBanusi 1D cucrem. @uznueckue Moaed pocTa HAHOHUTEH U
HAHOBHCKEpPOB

- JlaiiTe XapakTepUCTUKY pa3JIMYHbIM METAJJIaM, IPUMEHSEMbIM B KadeCTBE MeETallia-
KaTaJau3aTropa B METOJIE «IIAP-KUIKOCTb-KPUCTAILDY,

- TIOSICHUTE, KaKUE YCIOBUSI HEOOXOJMMBI JIJisi MOJYyYEHHUS JJIMHHBIX HAHOHUTEH B MEXaHHU3ME
«ap-)KUAKOCTb-KPUCTAILIY;

Tema 4. Metoabl popmupoBanust 2D cucreM. [IpueMsbl nmoJjiyueHust yIbTPAaTOHKHUX IJIEHOK
U KOMIIO3UITUOHHBIX CBEPXPEHIETOK

- OINHUIINTE NPUHLUIINAIBHBIC OTIWYUSA METOAA MOJEKYISPHO-IIy4€BOW DIMUTAKCUU OT APYTHX
BAaKyYMHBIX METOJ0OB BbIPALUBAHNS TOHKUX ILICHOK.

2. CnHcok BONpPOCOB U (WJIH) 3aJaHUi I POBeIeHUsT MPOMEKYTOUHOIH aTTeCTAllNu

3aueT MO IUCUUIUIMHE BBICTABJISIETCS IO pe3yibTaraM O4yHoro cobecenoBaHus. s
MOJTyYeHUs 3a4eTa HeOOXOIMMBI BBITIONHEHUE 33JaHUN I CAMOCTOSITEIbHON pabOThI 10 BCEM



YEeTBIPEM TEMaM M MPOXOKICHHE WHINBUIYAIbHOTO (PHHATBHOTO COOCCEIOBAHUS HA OICHKY HE
MeHee 3 0aJUIoB.

l'[paBmIa BBICTABJICHUSA OLICHKHU 110 pe3yJbTaTaM q)HHaJ'[bHOFO coﬁeceuonafmﬂ:

OrnenHka 1o pe3yibraTaM WHANBUAYAIBHOTO (PMHATBHOTO cOOeCe0BaHUs ONPEIEISICTCS B
Oayax 1o cienyrolieMy MpUHIMITY: o0ydaromeMycs Bbiiaercs 4 Bonpoca u3 Crrcka BOIpocoB
K 3a4eTy (110 OJJHOMY BOIIPOCY U3 TE€MbI). 3a KaXKJbIi MPAaBUILHO PACKPBITHIM BOIpoC gaercs 1
Oas1, HempaBWIbHOE packpbiTue MmaTepuana - 0 OamioB. OOmiee yucio OaIOB 3a KaKAbId
BONpOC cymmupyercs. [[ns momyueHus: 3adera mo pesyiabTaraM coOeceloBaHHsS HEOOXOIMMO
HaOpaTh HE MEHee 3 OaILIOB.

Cnucok BONPOCOB K 3a4eTy:

Beenenue, nenu u 3agaun Kypca. OcHoBHasi TepmMuHoJiorus. TeHaeHuus nepexoja ot
MHUKPOZJIEKTPOHUKH K HAaHORJIEKTPOHHUKE. MOJEKyIIpHO-aTOMHBINA ypoBeHb. HaHOCTpYKTYpBHI.
JlBa mojaxoja K IMOJYYCHHIO HAHOCTPYKTyp. “Bottom-up” u “Top-down” merombl. MeTombl
cyomMukpoHHOH (otonuTorpaduu. Knaccupukanuss HaHOCTPYKTYp. AHAIUTUYECKHE METOJbI
UCCIICIOBAaHUS M OIUCAHUSA HaHOOOBeKTOB. CKaHHMpYIOMIas M MPOCBEYMBAIOIIAST SJIEKTPOHHAS
MuKpockonusa. CKkaHMpyo11as TyHHEJIbHAasi MUKPOCKOIUA. ATOMHO-CHJIOBOM MUKPOCKOII.

lazodaszuenii cuaTe3. I[lmasmoxmmmueckuid cuHTe3. OcaxACHHE W3 KOJUIOHMIHBIX
pacTBOpoB. TepMmuueckoe pas3lIoKEHHE M BOCCTAHOBJICHHME. MexaHOCHHTE3. JleTOHAlMOHHBIN
CUHTE3. YIOPSJIOYEHUE HECTEXMOMETPUUECKUX COeAMHEHMH. MexaHu3Mbl (QOpMHUpOBaHUS
KBAaHTOBBIX TOUYEK B IETOPOINUTAKCUAIBbHBIX cHcTeMaX. KOMIIaKTHbIE HAaHOKPUCTAIMYECKHE
Mmatepuaisl. KomnaktupoBanue HaHoOmopowkoB. OcaxJeHue Ha nojuoxkKy. Kpucramnmusanus
aMOp(HBIX CIUIaBOB.

Teopust pocra HAHOHUTEH M HaHOBUCKEPOB IO MEXAHU3MY «Hap-KUIKOCTb-KPHUCTAILID».
KauecTBeHHOE paccMOTpeHue M dieMeHTapHble Mozaenu. Monens ['mBaprusoa-UepHosa.
Mopnens nud¢dy3noHHoro pocra. AacopOIMOHHO-CTUMYIMPOBAHHBIN POCT 110 MEXAHU3MY «IIap-
KHUJIKOCTh-KpUcTa». Jnddy3nonnas reopust pocra HAHOBUCKEPOB. TeopHst U HIKCIIEPHUMEHT.

2D cucrembl. dusnyeckue mporecchl (HOPMUPOBAHHS TOHKHX IUICHOK. DTaIlbl poOCTa
IUIEHOK. BimsiHue TtemmepaTypsl MOANOKKH. MexaHu3Mbl pocTa TOHKMX IJIEHOK. KBaHTOBBIE U
pa3MepHbie 3D PEKTh B yIbTPATOHKUX IJIeHKaX. CBepXpemeTku. MeToa MOJIeKyIsspHO-Ty4eBOil
snutakcu. MOC-ruapuaHasi TEXHOJIOTUS TOJTYyYEHUS TOHKHUX TUICHOK.



