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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 Heanp AucHUNINHBI

YyeOHast JTUCHMILIMHA UMEET CBOEH IEJbI0 MOATOTOBKY OaKaJaBpOB, 00J1aIalONIUX
HAyYHO-TIPAKTUYCCKUMH 3HAHUSAMHU B 00JacTH (PU3UYECKOW XUMHH, MPOIIECCOB CHHTE3a
HAHOMATEPHAJIOB U HU3KOPA3MEPHBIX CTPYKTYP, MPUOOPETCHUE HABBIKOB PEIICHHUS MaTCPH-
aNoBEIUYECKNX 3anad, (GopMmMupoBaHHME HAYYHO OOOCHOBAHHOTO TOJXOJa K HW3YYCHHUIO
CBOMCTB M pa3pabOTKe MPOIECCOB MOJyUCHUs HAHOMATEPHAIIOB M CTPYKTYD.

1.2 3agaun AMCHUILIMHEI

3ajayaMu JUCHUIUTMHBI SIBISETCS 03HAKOMJICHUE CTY/IEHTOB C:

- TEPMOJAMHAMUYCCKHMH OCHOBAaMH ITPOIIECCOB 00pa30BaHUs HAHOCTPYKTYD;

- TEPMOJAMHAMUKON MTOBEPXHOCTHBIX SIBJICHHUM U IUCIIEPCHBIX CUCTEM;

- CBOMCTBaAaMHU HaHOMATEPHAJIOB, PA3MEPHBIMH TEPMOIUHAMUYECKUMH 3P heKTamu;

- COBPEMEHHBIMHU TEXHOJIOTUSIMU CO3J[aHUsI HAHOMATEPHUAJIOB;

- (PU3UKO-XUMHYECKUM 3aKOHOMEPHOCTSIM (POPMHUPOBAHUSI HAHOCTPYKTYPHBIX MaTe-
pHaos;

- U3MCHCHHEM (DU3UKO-XMMHUYCCKUX XapaKTEPUCTHK MaTepuajga MpH IMepexoie OT
MAaCCHUBHOT'O COCTOSTHUS K HAHOCTPYKTYPHOMY.

1.3 MecTo AucuumjinHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuummua Bb1.B.JIB.05.01 «®u3uko-XxuMusg HAHOCTPYKTYPHBIX MaTEpPHATIOB)»
BXOJHWT B BapUATUBHYIO YaCTh MAaTEMaTHYE€CKOTO M €CTECTBEHHOHAYYHOT'O IIMKJA JUCIIHU-
IUIMH pabodero y4eOHOTo IUIaHa o HampaieHuio noarotoBku 11.03.04 «OnekTpoHuKa u
HaHORJIEKTPOHHUKA.

Wzydenue nucturuinHbl «OU3HKO-XUMHUS HAHOCTPYKTYPHBIX MaTepHalioBy» Oa3upy-
€TCSl Ha 3HAHUSX, MMOJIYYCHHBIX CTYJICHTAMH NP U3YYCHHH 00IIe00pa30BaTeIbHBIX ITUCITHU-
winH — «Puznkay, «Xumus» U «dusznueckas xumus». OHa sBisieTcs 0a30BOM 1715 U3yue-
HUS TUCIUTIINH TPO(ECCHOHATBHOTO YPOBHS.

1.4 TlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHs] MO TUCIHUIIHHE (MOY-
JII0), COOTHECEHHBIX € MJIAHUPYEMBIMHU Pe3yJbTATAMH OCBOEHHUsI 00pa30BaTeIbHOI
NMPOrpamMmblI

N3ydyenue nanHOW yueOHOW MUCIUILIMHBI HAMpaBlIeHO Ha (GopMHUpoBaHUE y o0yda-
IOIUXCS CIEAYIONUX 00menpodecCHOHaANBHBIX U MPO(GECCHOHATBHBIX KOMITETEHIIUMA

No HNunexc Coneprxanue B pesynbrare nuzyuenust yueOHON AUCIIUTUIMHBI
Ly | Komme- KOMIIETEHIINH 00yyJaroImuecst ToJHKHBI
" | TeHUMn (wm e€ yacTh) 3HATh YMeTh BJIA/IETH
1 OIIK-3 | cTtyneHT 00agaeT Cro- | METOJUKH peanu30BbIBaTh | HaBBIKAMU pac-
COOHOCTBIO pelIaTh 3a- | IKCIePUMEH- METOIMKH DKC- 4eTOB JHEpre-
Jlaui aHATM3a M pacye- | TABHOTO  MC- | penyvenTATbHO- | THUECKHX I
ra XAPAKTCPHCTHIC | CJIC/IOBAMHA IO UCCIIEJOBAHMSI | TEOMETpHUYE-
JIEKTPUYECKHUX LIeTIel | MapamMeTpoB
YCTpOICTB napaMf:TpOB CKHX XapakTe-
YCTAHOBOK YCTPOMCTB U PHUCTHK HaHOO-
SIIEKTPOHUKHM M | YCTAHOBOK JJIEK- | ObEKTOB U
HaHODJIEKTPO- | TPOHUKU U HAHO- | YCTPOWCTB HA
HUKH AIIEKTPOHUKHU UX OCHOBE




e WNHunekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
Ly | Komme- KOMITETCHIIUHT 00yYaroImuecst TOHKHBI
TEHLIUH (unu e€ yacTH) 3HATH yMeTh BJIA/IETh
2 [1K-8 CTYACHT 00JIa/laeT CIO- | COBPEMEHHBIE | MHTEPIPETUPO- | Kiaccuukanu-
COOHOCTBIO BBIMIOJIHATH | TEXHOJIOTHH BaTh  pe3yjbTa- | € HAHOOOBEK-
paboThl 1O TEXHOJIOTH- | MOITYYEHHUS ThI, TMOJIYYCHHBIC | TOB U UX (DU3H-
YECKOH MOJATOTOBKE | HAHOOOBEKTOB | MPH  M3YYCHHH | UECKUX, XHUMH-
IIPOU3BOJICTBA MAaTEpU- HAaHOOOBEKTOB C | YeCKUX U Ouo-
aJOB U W3JENUN dJeK- Y4ETOM  COBpE- | JOTMYECKHUX
TPOHHOM TEXHUKHU MEHHOTO TpeA- | CBOMCTB
CTaBJICHUsI HayK
0 HaHO-
Marepuanax

2. CTpyKTYpa M coepxkaHHue TUCHUILINHBI

2.1 PacnpeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT
O6miast Tpy10EMKOCTh AUCIUIUTMHBI cocTaBiseT 4 3au.en. (144 vaca), ux pacmopene-
JICHWE TI0 BUAaM paldoT MpeCTaBICHO B TaOIUIIS

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
7

KonrakTHas pabora, B TOM YHcCJIe: 68,2 68,2
AyIuTOpHBIE 3aHATHS (BCEro): 64 64
3aHATHSA JIEKIUOHHOIO TUIIA 32 32
JlaGopaTopHblie 3aHITHS - —
3aHATHS CEMUHAPCKOTO TUIA (CEMHHAPHI, TPAKTHYSCKHUE 32 32
3aHATHUSA)
HWnas koHTaKTHasA padoTa: 4,2 4,2
KonTpons camocrositensaoi padotsl (KCP) 4 4
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe: 75,8 75,8
[TpopaboTka yueOHOro (TEOPETUYECKOro) MaTepuaa 40 40
BrimonHeHne MHIMBUYa IbHBIX 3aaHHH (TOITOTOBKA CO- 20 20
OOLIEHM, Tpe3eHTaIHi)
Pedepar 10 10
ITonroTroBKa K TEKyIeMy KOHTPOJIIO 5,8 5,8
KoHTpoJs: - -
[TonroroBka K 3aueTy — —
O01as TPy10eMKOCTh yac. 144 144

B TOM 4YHCJie KOHTAKTHAs 68.2 68.2

pabora

3a4. eJl. 4

2.2 CTpykTypa IMCUMIIJIMHBI:
Pacnpenenenue BuI0B yueOHOW paboOTHl U UX TPYJOEMKOCTH MO pas3jeiaM JUCIH-

IIJIMHBI.

Pa3znensl AucuMIuHbL, N3ydaeMbie B 7 ceMecTpe (ouras ghopma).



KommuectBo yacos
No
AynuropHas CamocrosiTensb-
pas- HaunmenoBanue pazienon
ena Bcero pabota Has pabora
s Jq | 13 | Jip CP
1 2 3 4 5 7
1 |BBexenwue B mpenMer 9,8 2 2 5,8
2 |Pa3zmepnbie 23 PexThI 20 4 4 12
TepMoauHaMUUECKHE ACTIEKThI T10-
3 BEPXHOCTH 20 4 4 12
4 3aposieodpa3zoBaHue 24 6 6 12
5 [Ipomecchl Ha TOBEPXHOCTH H B 24 6 6 12
MIPUITIOBEPXHOCTHBIX CIIOSX
6 |HducnepcHbie cucTeMsl 24 6 6 12
7 JIeHrMIOpOBCKME  MOHOCIOM U 18 4 4 10
rieHku Jlenrmropa-biaomxert
Hmozo no oucuuniune: 139,8 32 32 75,8

[Tpumeuanue: JI — nexuuu, [13 — npaktuyeckue 3ansatus / cemunapsl, JIP — nabopa-
topubie 3aHsaTHs1, CP — camocTosTenbHas padora.

2.3 Coaepxxanue pa3aeoB JUCHUIIHHBI:

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

TPYKTYPHBIX MaTepHuajoB: OOBEKTHl U
MCTO/Ibl, OCHOBHBIC ITOHATUA U TCPMH-
Hbl. Kitaccudukanus u cBoiicTBa HaHO-
cucteM U HaHomarepuaioB. CrocoObl
MOJIy4eHUs] HAHOCTPYKTYp M oOuiue 3a-
KOHOMEpPHOCTH UX 00pa30oBaHusl.

Haumenosanue dopma TeKyIero
No Coneprxanue pasjaena p ym
pasnena KOHTPOJIA
1 2 3 4
1. |BBenenue B npeamer [Ipenmer (U3MKO-XMMHSI HAHOCTPYK- | YCTHBIN OIpOC.

PazmepHsbie 3¢ exTh

KBaHTOBBIE U TOBEPXHOCTHBIE pa3Mep-
Hble 3(pPEKThl: NMPUUYUHBI BO3HUKHOBE-
HUS WM pe3yapTaT MposBieHus. Poib
CBOOOAHBIX M BHYTPEHHUX MOBEPXHO-
cTeil. BnusiHue pasMepa HaHOCTPYKTYD
Ha UX DHEPIrUIO U CBOMCTBA.

VYcTHBIN Oompoc.

TCpMO,Z[I/IHaMI/I‘-ICCKI/Ie ac-
IEKThI TOBEPXHOCTU

DU3UKO-XUMUYECKHE 0COOEHHOCTH
MeX(pa3zHbIX TpaHUL. TepMOoAMHAMHKA
IIOBEPXHOCTU U IIOBEPXHOCTEN pasjela.
IToBepxHocTtHast sHeprus. IloBepx-
HOCTHO€ HatTspkeHue. IIponeccsl Ha 1o-
BEPXHOCTH W B IPUIOBEPXHOCTHBIX
CIIOSIX.

YcTHBINM ompoc.

3aposieodpa3oBaHue

Kputnuecknii pa3smep u coctaB 3apo-
IpIla HOBOM ¢a3bl. ['oMoreHHOe U Te-
TEPOTEHHOE  3apOJbIIIIc00pa30BaHUE.

YcTHBIN ompoc.




TepMOMHAMHUYECKUE YCIIOBUS 3apOiK-
JIeHus HOBOW (ha3bl U MEXaHU3MBI 00-
pa3oBaHus TBepAOH (a3bl. MeXaHU3MbI
pocTa TUICHOK Ha MOJIOKKAX.

ITponiecchl Ha moBepxHO-| PuU3NUEcKas U XUMUYECKas aACOPOLIHSL.
CTH W B mpunoBepxHocT- KuHetnka mporecca (Qu3M4ecKor ai-

HBIX CJI0sX

copbuuu. AgncopOius Ha TpaHHIIE:
JKUJIKUI pacTBOp — Ia3, TBEPJ0€ TEIO0 —
JKUJKHA PacTBOp, TBEPAOE TEIO — ras.
CBolicTBa  HAHOCTPYKTYPHUPOBAHHBIX
MOBEpXHOCTEU. AJIre3uss M cCMayuBa-
HHE.

VY cTHBINM ompoc.

HI/ICHCpCHHG CUCTCMBI

Knaccudukanus IuUCHEpCHBIX CHCTEM.
3oau Ha ocHoBe HaHouacTul. Komio-
UJHBIE CUCTEMBI: IIOJIyY€HUE, YCTONYH-
BOCTb M CBoOMcTBAa. KpuTnmueckass KOH-
LHEHTpauus MUIEII000pa30BaHus.
JInooOHbIe 30mU. [IBOMHON 3JICKTPH-
YECKUU CIIOM.

VY cTHBINM ompoc.

JleurmiopoBckue MoOHO-|OcobenHoctu ctpoeHus I[TAB u 3ako-
ciou u TUICHKH [HOMEPHOCTH ()OPMHPOBAHUS MOHOCIIO-

Jleurmropa-bnomxerr

eB Jlenrmiopa. Crioco0Obl nepeHoca Mo-
HOCJIOEB Ha TBEp/ble NOUI0KKH. CBOM-
CTBa u IIPUMEHEHNE IIJIEHOK
Jlenrmropa-biomkeTT.

YcTHBINM ompoc.

2.3.2 3aHATHA CEMUHAPCKOT0 THIMA

HaumenoBaunue
pasznena

TeMarnka NMpakTUYECKUX 3aHIATUH
(cemmHapoB)

dopma TeKyIero
KOHTPOJIA

2

3

4

BBenenue B npeamer

OCHOBHBIE TOHATHS U TCPMHHBI TEP-
MojuHamukH. Kimaccudukanus u cBoii-
CTBa HAHOCHUCTEM W HAHOMATCPUAJIOB.
CriocoObl MmosyueHus: HAaHOCTPYKTYp U
o0uire 3aKOHOMEPHOCTH MX oOpa3oBa-
HUSI.

KB/P

Pa3mepnbie 3¢ pexTs

KBantoBbie pa3zmepHble 3QQeKThl B
HaHOCTPYKTYpax. IToBepxHOCTHBIE
pazMepHble 3PGEKTHl B HAHOCTPYKTY-
pax. BzanMocBs3b pazmepa HAaHOCTPYK-
TYpbl C KOJMYECTBOM IOBEPXHOCTHBIX
aTOMOB B HEW, €€ DHEpruel U CBOU-
CTBaMH.

KB/P

TepMO,Z[I/IHaMI/I‘-ICCKI/Ie
ACIICKThI ITIOBEPXHOCTHU

Xumnueckuii morenruain. CsoOomHast
sueprusi [m66ca u I'empmromnsia. Ilo-
BEPXHOCTHOE  HarsbkeHue. [losepx-
HOCTHAas YHEPTUsl.

KB/P

3apojbiiieodopa3zoBaHue

Pacuer kputHueckoro pasmepa 3apo-
JpIlIa HOBOM (ha3bl U TEpMOAMHAMUYE-
CKHX YCIIOBHUH €ro 3apOoXJIeHus Ipu
TOMOT€HHOM M T'€TepOT€HHOM 3apoJibl-

KB/P




meoOpa3oBaHu. MexaHU3MBbl poOCTa
MJIEHOK Ha MOMJIOXKKAX (3apOAbIIIEBbIH,
MOCTONHBIN, CHUPAIbHBIN, AMUTAKCH-
QJIbHBIN, CAMOOPIaHU3aLIHS).

[Iponeccsl Ha moBepx-|Pacuer kuHETHMKHM Tporecca ¢u3nye- KB /P
HOCTH U B TNPHUIIOBEPX-|CKOW aacopOuuu. YpaBHEHUE H30TEp-
HOCTHBIX CJIOSIX Mbl Jlenrmiopa. AncopOiusi Ha TpaHu-
Le: KUJIKUKA PacTBOp — ras, TBEPHIOE
TEJO — HUJIKHUI pacTBOp, TBEPAOE TEIO
— ra3. CBoiicTBa HaHOCTPYKTYPHUPO-
BAHHBIX IOBEPXHOCTEH. Anresus u
CMa4yHlBaHUE.

HucnepcHsie cucteMbl |Knaccudukarus JUCHIEPCHBIX CHCTEM. KB /P
3onu Ha ocHoBe HaHouactul. Kosuto-
WJHBIE CUCTEMBI: MOJIy4eHHE, YCTOUYH-
BOCTb M cBoMcTBa. Kpurmueckas KOH-
LEHTpaLUs MUIEII000pa30BaHus.
JInopoOHbIe 30mM. J[BOWHOU 3IIEKTpH-
YECKUM CIIOi.

JleurmtopoBckue  Mo-|OcobenHoctu crpoenust [TIAB u 3ako- KB/P
HOCIIOM M IJICHKH|HOMEPHOCTH (OPMUPOBAHUS MOHOCIO-
Jlearmiopa-biiomxkert |eB Jlearmropa. CriocoObI miepeHoca Mo-
HOCJIOEB Ha TBep/ble Mo 10KKU. CBOii-
CTBa u MPUMEHEHUE IIJIEHOK
Jlearmtopa-biioKeTT.

[Ipumeuanue: KB — oTBeTH Ha KOHTPOJIBLHBIE BONPOCHI, P — pedepar.

2.3.3 JlaGopaTopHbIe 3aHATHS
JlaGoparopHble 3aHATHS y4€OHBIM MJIAHOM HE IPEyCMOTPEHBI.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl y4eOHBIM IJIAHOM HE MPeyCMOTPEHBI.

2.4 TlepevyeHb Y4eOHO-METOAMYECKOI0 ofecrevyeHusl 1JIsl CAMOCTOSATEIbHOI pa-

00ThI 00y4YAIOIIMXCH MO AUCHUILTHHE (MOAYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUILTAHBI

Ne Bupn CP T10 BBIMOJIHEHUIO CAMOCTOSITEIbHON paboThI
1 2 3
1. [Tpopabotka Teo- | 1. Wnrommn, B.A. ®U3MKOXUMHUS HAHOCTPYKTYPUPOBAHHBIX

pernyeckoro Ma- | MaTepraios: yuedHoe nmocobue / B.A. Witonns. - HoBocu-
o6upck: HI'TY, 2013. - 107 c. - ISBN 978-5-7782-2215-1; To xe
[DnexTponHsIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=229009;

2. ®u3NKO-XUMUS HAHOYACTUL, HAHOMATEPUAJIOB U HAaHO-
CTPYKTYp: yueOHoe nmocobue / A.A. baprioun, B.A. baxtuna,
B.U. Tomunun, H.IT. Tomununa. - KpacHospck: Cubupckuii
denepanpHbIid yHUBepcuTeT, 2011. - 236 ¢. - ISBN 978-5-7638-
2396-7; To xe [DnexTpoHHsbIH pecypce]. - URL:

Tepuana



http://biblioclub.ru/index.php?page=book&id=229009

http://biblioclub.ru/index.php?page=book&id=229593
Hanomarepuanbl: CBOICTBa M IEPCIIEKTUBHBIC MTPUIIOKEHHS /
oTB. pea. A. b. SIpocnasiieB. - Mocksa : Hayunslii mup, 2014.
2. [ToaroroBka k PacTpoBas aeKTpoHHasi MUKPOCKOIIUS JJI1 HAHOTEXHOJIOT UM =
npakTHyecknm 3a- |ocanning microscopy for nanotechnology: metonb u npumene-
nue / nox pex. Yoiinu XKy, XKour Jlun Yanra; nep. ¢ anri. C. A.

HATUSAM
HBanoga, K. 1. Jlomkuna; nox pea. T. I1. KaMmuHCckoH. -
Mocksa: BUHOM. Jlabopatopus 3nanmii, 2016.
3. p Pakog, 3. I'. Heoprannueckue Hanomarepuaisl / J. I'. Pakos. -
edepar

Mocksa: BMUHOM. JlabopaTtopus 3Hanuii, 2014

4. [ToaroroBka npe- |AHapueBckuil, P. A. OCHOBBI HAHOCTPYKTYPHOTO MaTepHAIOBE-
3EHTALUK 110 TeMe |ACHUA: BO3SMOXKHOCTH U npobnemsl / P. A. Auapuesckuid. -
pedepara Mocksa: BUHOM. Jla6oparopwus 3nanuii, 2012.

Y4eOHO-MeTOIUYECKHE MaTepUaIIbl ATl CAMOCTOSITENIbHOM pabOThl 00Y4arOIIUXCS U3
YuCiia MHBAJIUIOB M JIMI[ C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 370poBbsi (OB3) npenocras-
JS0TCSA B opMax, aAanTUPOBAHHBIX K OTPAHHUYEHUSM UX 3/I0pPOBbS U BOCHPHUATHS UH(DOP-
Malluu:

Jig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

J1jig U1 ¢ HapYIICHUSMHU CIyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList i1l ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO anmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTHHTEHTA
o0ydJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B nporecce npenogaBanus AMCHUIUIMHBI UCTIOJIB3YIOTCS CIETYIOLNE METO/IbI:

— JIEKITUH,

— MPOBEJICHNE PAKTUUYECKUX 3aHATUH;

— IOMaITHHAE 3aaHuUs;

— OIpoc;

— WHJMBHIyaJbHbBIC TPAKTHUECKUE 3aIaHHS,

— KOHTPOJIbHBIE PaOOTHI;

— TeCTHPOBAHHUE;

— myOanyHas 3amuTa 1a00paTOpPHBIX PadoT;

— KOHCYJIbTAIIUU MPEINOIaBaATENCH;

— caMOCTOsATeNIbHAs paboTa CTYJIEHTOB (M3yueHHe TEOPETHUYECKOro MaTepHaia, moj-
TOTOBKa K J1a0OpaTOPHBIM 3aHSTHSM, BBITOJHEHHE JOMAITHUX pabOT W MHIWBHIYaJTbHBIX
TUIIOBBIX PAaCy€TOB, HOJArOTOBKA K ONMPOCY, TECTUPOBAHUIO U 3a4ETY).

Jlnst poBeieHHsT BCEX JIEKIIMOHHBIX W TPAKTHYECKUX (CEMUHAPCKUX) 3aHSITHU HC-
MOJIB3YIOTCS MYJIbTUMEIUHHBIE CPECTBA BOCIIPOU3BEICHUS aKTUBHOTO COJIEPKUMOT0, M03-
BOJISIFOIIETO CITYIIATENI0 BOCHPUHUMATh OCOOCHHOCTH M3y4aeMOro Marepuala, 3a4acTylo
UTPAoIlMe PELIAoNlyl0 pOJib B MOHUMAaHUU M BOCHPUSATHH, a Takke (POPMHUPOBAHUU TPO-
(eccnoHaTbHBIX KOMITETCHIINH. VIHTepaKTUBHBIE ayIUTOPHBIE 3aHSATHS C MCIIOJIH30BAaHHEM
MYJIbTUMEAUMHBIX CHCTEM IO3BOJISIIOT aKTUBHO U 3((EKTUBHO BOBJIEKATh ydalluXcs B
y4eOHBII MPOIIECC U OCYIIECTBISITh OOPaTHYIO CBsI3b. [IoMHMO 3TOT0, CTAHOBHUTCS BO3ZMOXK-
HBIM 3 PEeKTUBHOE 00CYKICHHUE CIIOKHBIX U JUCKYCCHOHHBIX BOIIPOCOB U MIPOOIIEM.



[To u3y4yaemoil AMCIUIUIMHE CTYAEHTaM MPEAOCTABISETCS BO3MOXHOCTh OTKPBITO
N0JIb30BaThCs (B TOM 4YMCJIE€ KOIMPOBATh Ha JMYHBbIE HOCUTEIM HMH(OpPMAlMU) MOATOTOB-
JICHHBIMH BEIYIIUM JaHHYIO JUCHUIUIMHY HpenojaBaTelieM MaTephajaMH B BHJIE 3JIEK-
TPOHHOI'O KOMITJIEKCA CONPOBOXKICHMSI, BKIFOYAIOLIETO B CeOs:

— DJIEKTPOHHbBIE KOHCIIEKTHI JIEKIU;

— 3JIEKTPOHHBIE IJIaHbl IPAKTUYECKUX (CEMMHAPCKUX) 3aHITUH;

— 3JICKTPOHHBIE BapUaHTHl Y4eOHO-METOAMYECKUX MOCOOUH ISl BBIMOIHEHUS J1abo-
paTOpHBIX 3a/laHuil;

— CIIMCKU KOHTPOJIBHBIX BOIIPOCOB K KKIOH TeME H3y4aeMoro Kypca;

— pa3HOO0Opa3HYIO JONOJIHUTENbHYIO JUTEPATypPy, OTHOCSIIYIOCA K U3y4yaeMol auc-
IUIUTMHE B AJIGKTPOHHOM BHUJE (B pa3iIMuYHBIX TEKCTOBBIX (opmatax *.doc, *.rtf, *.htm,
* txt, *.pdf, *.djvu u rpapmueckux dpopmarax *.jpg, *.png, *.gif, *.tif).

ConpoBoxkIeHHE CaMOCTOSATENILHOW Pa0OTHI CTYICHTOB TaKKe OPraHU30BaHO B Clie-
IyoImX GpopMax:

— YCBOEGHHE, JIOTIOJIHEHUE U BHUKAaHUE B pa3OUpaemble pa3zenbl AUCHUILTUHBI MIPH
IOMOILIM 3HaHUH, MOJIy4aeMbIX 10 CPEACTBAM H3YYEHHUS PEKOMEHIYyEeMOH JIUTepaTypbl U
OCYILIECTBIISIEMOE ITYTEM HaNKUCaHUs peepaTUBHBIX padoT;

— KOHCYJbTAllUM, OPTaHU30BAHHBIEC JJIS Pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB IpHU
CaMOCTOSITEIbHOM M3YYCHUHU TEX WM WHBIX acleKTOB Pa3JIeIOB yCBanBaeMon WH(pOpMaIuu
B JIUCLIUILINHE.

OcHoBHBIE 00pazoBaTEIbHBIC TEXHOIOTUH, HCIIOIB3yEeMbIE B y4eOHOM ITpoIiecce:

— WHTEPAaKTUBHAs JICKIHU ¢ MYJIbTUMEAUHHON CUCTEMON C aKTUBHBIM BOBJICUEHUEM
CTYACHTOB B YU€OHBII MMpoIecc U 00OpaTHOH CBS3BIO;

— JIEKIUH € IPOOJIEMHBIM U3JI0KEHUEM;

— O0CYXXIEHHE CIIOKHBIX M TUCKYCCHOHHBIX BOIIPOCOB M MPOOJIEM U pa3pelieHue
npo0Jem;

— KOMIBIOTEPHBIC 3aHATHS B PEKMMaxX B3aWMOJECHCTBHS <«IIperoaBaTellb — CTY-
JICHT», «CTYJEHT — IPENOAaBaTeNb), «CTYIAEHT — CTYAECHT»;

— TEXHOJIOTHU CMEIIAaHHOTO O0YYEHUS: JUCTAaHIIMOHHBIE 33/IaHUS M YIIPAXKHEHUS, CO-
CTaBJIEHHE IJIOCCAPHEB TEPMMHOB M OIpelesieHHH, rpymnmnoBsle MeToabl Wiki, HHTEpHeT-
TECTHUPOBAaHUE U AHKETHPOBAHUE.

WuTepakTiBHBIE 00pa30BaTeNbHbIE TEXHOJIOTUH, UCIIOJIb3YeMbIE B ayJUTOPHBIX 3a-
HSTHSIX:

— npo0JyieMHast JIeKIus;

— NEKIUS-TIpecC-KOH(PEePEHIIHS;

— CEMHUHAap-IUCKYyCCHsl.

JInist ULl ¢ OTpaHUYEHHBIME BO3MOXHOCTSIMH 3I0POBBS IIPETyCMOTPEHA OpraHH3a-
U] KOHCYJIbTAIUI ¢ UCTIOJIb30BAHNUEM 3JIEKTPOHHOM MOYTHI.

HNHTepakTHBHBIE 00pPa30BaTE/JIbHbIC TEXHOJOTHH

Ce- Buja 3ansaTus Hcnoan3dyemblie unTepakTuBHble | Koamnye-
MecT o0pa3oBaTesbHbIe TEXHOJIOTHH CTBO 4a-
p COB
7 Jlexums Ne 1. O6bekTbl HaHOMeTpo- | [IpodaemHasn JieKius. 2
Boro macmraba. Knaccudukanus. [ToTpebHOCTH B MOJIETMPOBAHUH U
POEKTHUPOBaHUU HaHOcHucTeM. Lle-
JI MOJICITUPOBAHUS 1 NCKOMBIE Xa-
PAKTEpUCTUKH HAHOCUCTEM.
Jlextust Ne2. PazmepHsbiit apQexr. IIpo6aemHuas gexkums. 2
Brustaue pasmeproro ¢gakropa Ha MakpoMOJIEKYJISIPHBIE U CyTIpamMo-
CBOWCTBa HAHOMATEPUAJIOB. JeKyJIsIpHbIe HAHOCTPYKTYphI. CH-
JIOBBIE MOJIsl. DHEPrusl.




Jlekmusg Ne 3. OU3HMKO-XUMHUYECKHE
0CcO0EHHOCTH MeX(a3HBIX IPAHMUII.

Jlekuusi-npecc-koH¢epeHuus.
VYpasuenue llIpenunrepa nis Mose-
KyJsipHOU cuctembl. CBOMCTBa
AIIEKTPOHHOMN BOJIHOBOM ()YHKIIHU.
[Tpubmxenne bopHa-
OnnenreiimMepa. Mepapxust MeTon0B
KBaHTOBOW Xxumuu. Meron XapTpu-
®doka. DNeKTpOHHAas KOppesius U
MeTOJIbI ee yueTa. MeTos1 KoH(puUry-
PAaLlMOHHOrO B3aUMOJEHUCTBUA. T€eo-
pus BO3MYyLIEHH. MeToa CBsA3aH-
HBIX KJacTepoB. TOUHOCTh HEIMIIU-
PUYECKUX KBAaHTOBO-XUMHUYECKHUX
pacueToB.

Jlexuus Ne4-5. Ousuko-xumMudeckue
CBOIICTBa HAHOYACTHUII.

Jlekuusi-npecc-koHgepeHuus.
Teopema XosubOepra-Kona. Teopus
Kona-Illsma. ®@yHKUMOHAIBI 3J€K-
TPOHHOM IUIOTHOCTH. JIOKanbHbIE U
HEJOKaJIbHbIE (PYHKIIMOHAIBI IJIOT-
HOoCTU. ['pagrenTHast KOppeKuus.
[TpoGiemb! ucnoNb30BaHUS PYHK-
IHUOHAJIOB INIOTHOCTU B ONMMCAHUU
CBOMCTB U XapaKTEPUCTUK HaHOYa-
CTHII.

3aHsaTus ceMuHapckoro tumna Ne 3.
DUBNKO-XUMHUUECKHE OCOOCHHOCTH
Mex(a3HbIX TPaHUIL.

Jleknusi-nmpecc-KoH(epeHus.
baszuchble QyHKIUU AJI1 HEAMIUPU-
yeckux pacueroB. Homenknatypa
0a3ucHBIX HAOOpPOB. Ponb Ga3uCHBIX
(GyHKIMH B ONUCAHUU CBOMCTB
HAHOCHCTEM.

KomMmnbroTepHble IPOrpaMMBl IS
HEAIMIMPUYECKOTO MOJIEIINPOBAHUS
HAHOCHCTEM.

3ansaTust ceMuHapckoro tumna Ne 3-4.
duznko-xuMnYecKe CBOMCTBA Ha-
HOYACTHII.

CeMHMHap-IMCKYCCHA HA TEMY:

1. «®U3NKO-XUMUYECKHE OCHOBBI
noBepxHOCTHBIX [IporeccoBy;

2. «CTpyKTypHBI€ (ha30BBIE IIEPEXO-
JTBD).

3aHATus ceMuHapckoro tuna Ne 5-6.
I'omorenHnas Hykieanus.

CeMHHApP-IUCKYCCHS HA TEMY:

1. «TexHOIOTHA KOJIONIOB U HAHO-
CUCTEM;

2. «KmacrepoobpazoBanue u Ghop-
MHUPOBaHHE HAHOCTPYKTYPY.

Umoco:
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4, OueHoyHble CpeacTBa sl TEKYIIEro KOHTPOJISI yCIeBaeMOCTH M MPO-

MEKYTOYHOM aTTecTaluu

OneHOYHBIMU CPEJICTBAMU JJISl TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH SIBJISIIOTCS: MPO-
OnemMHas JIeKIHMA, JIeKUUsI-Tpecc-KOHPEepeHIIUs, CeMUHap-AUCKYCCHs, YCTHBIH ONpoc, YCT-

HBIA OTBET Ha KOHTPOJIBHBIC BOIIPOCHI.

4.1 ®oHa OLIEHOYHBIX CPEACTB JIsl POBeAeHNs TeKYIIel aTTecTaluu




4.1.1 Tembl pedepaToB

B mpouecce moaroroBku nokianoB u pedeparoB GOpMUPYIOTCS U OLEHUBAIOTCS
tpedyemble ®I'OC u OOII gt Hanpasiaenus 11.03.04 DnexTpoHHKa M HAHOAJIEKTPOHHUKA
npoduinst «HanorexHosmoruu B 3nektpoHuke» kommereHmu — OITK-3, T1IK-8.

Hwxe npuBoasaTcs mpuMeps J0KIa10B U pedepaToB it paboueii mporpaMmel.

1 OnpeneneHue HaHOXUMHH U €€ KIIFOUEBbIE OCOOCHHOCTHU

2 CXO0JCTBO U pa3ianuus KIacCU(pUKaMU HAHOYACTHUL] pa3HbIX aBTOPOB.

3 OcHOBHbBIE HAIIPABJIECHUS HAHOXUMUH.

4 Ou3NKO-XMMHUYECKHE OCOOEHHOCTH, CBA3aHHbIE C YMEHBILIEHHEM pa3Mepa

YacTHULIBIL.

5 IIpoGaemMsl pH UCClIe0BAaHUM HAHOYACTHULI.

6 Kak MoxHO Kiaccu(UIMpoBaTh METOAbI CHHTE3a HAHOYACTHUIL

7 OCOOEHHOCTH XUMUYECKOTO BOCCTAHOBJICHUS MPH MTOJIyYeHUH HAaHOYACTHI

METaJIJIOB.

8 Ilpumepsl MosyyeHUss HAHOYACTHUI] METAIIJIOB XMMUYECKUM U PaHalliOHHO-

XUMHYECKUM BOCCTAHOBJICHUEM.

9 ITpuHLUIBI 301b-T€JIb METO/1a 1 OCOOEHHOCTH UCIIOJIb30BaHUS

CBEPXKPUTHUYECKHX PACTBOPOB Il CUHTE3a HAHOYACTHII.

10 OcoOeHHOCTH KOHAEHCAIMY BEIIECTB Ha XOJIOIHbIE TOBEPXHOCTH.

11 Metozp! uccienoBaHus MIOBEPXHOCTH YaCTHIL, XapaKTepU30BaTh

oJIy4aeMyro HH(opMaIuio.

12 Ocobennocty 1 cnenuduka MPOCBEUNBAIOIICH JIEKTPOHHONH MUKPOCKOIIHH.

13 IIpuHuHMIIEL pabOTHI 30HA0BBIX MUKPOCKOIIOB PAa3JINYHbBIX THIIOB.

14 Cnennduka 1 9yBCTBUTEIBHOCT PA3IMYHBIX CIIEKTPAIBHBIX METOOB.

15 Pa3mepubie 3¢ pexThl, HaOII01aeMbIe B HAHOXHUMHUH.

16 Mopaenu, ucnosib30BaHHbIE [yl OIIMCAHUSI 3aBUCUMOCTH TEMIIEpaTyphl

IUIABJIEHUS OT pa3Mepa 4acTHIl MeTalla.

17 3aBUCUMOCTH ONTHYECKUX CIIEKTPOB OT pa3Mepa YacTHII.

18 CBs13p NOCTOSTHHOM PELIETKU C pa3MEPOM YaCTHILIBL.

19 OcobeHHOCTH TEPMOAMHAMUKH TTOTYyUEHUSI HAHOYACTHII.

20 Bo3MO>XHOCTH 30HI0BOM MUKPOCKOIIMH B OCYHIECTBIEHUN XUMUYECKOU

peaxkuu.

21 Ilpumepsl 1 0COOEHHOCTH KaTAIUTUYECKUX PEAKIIUN C yuacTHEM

HAHOYACTHI] MaJUIa U

22 [TpuMepsl OJIy4YEHHUS U UCIIOIb30BAaHUS MOJIYITPOBOJHUKOBBIX HAHOYACTHIL.

23 BnusiHue pa3Mepa 4yacTull OJYIPOBOJHUKOB Ha IIMPUHY 3alpelIEHHON

30HBI.

24 [TpuHuun paboThl HAHOPA3MEPHOT'O AIEKTPOHHOI'O BBIKITFOYATEIIS.

25 OTkpbIBacMbIE BO3MOKHOCTH HCIIOJIb30BAaHUSI HAHOMATEPHAIIOB [

MOJIy4€HHUsI CEHCOPOB.

26 Ilpumepsl UCTIOIB30BAHUS YTIIEPOIHBIX HAHOTPYOOK.

27 IlepeceyeHrie Hay4YHbIX U MPAKTHUECKUX MPOOJIEM B HAHOXUMHUH.

28 Bo3MOKHBIE IEPCIIEKTUBHBIE HAIPABJICHHS UCCIIEI0BAHUIN B HAHOXUMHUH.

Ilepeuens yacmeii kKomMnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

OIIK-3: 3HaTh METOOUKH HKCHEPUMEHTAIBHOTO HCCIEIOBaHUS MapaMeTpoB
YCTPOMCTB M YCTaHOBOK AJIEKTPOHUKU U HAHOAJIEKTPOHUKH; YMETh PEaIN30BbIBATh METOIM-
KM DKCIIEPUMEHTAIBHOIO MCCIIEN0BAHUS M1APAMETPOB YCTPOMCTB U YCTAHOBOK AJIEKTPOHHUKH
Y HAaHOAJIEKTPOHUKHU.

I1K-8: 3HaTh COBpeMEHHbIE TEXHOJIOTHUH MOTY4YEeHUS] HAHOOOBEKTOB.



Kpumepuu oyenxu peghepama:

- OIIEHKA «OTJIMYHO» BBICTABISIETCS CTYIEHTY, eciii pedepar COOTBETCTBYET MPEIb-
SBIIIEMBIM K HEMY TpeOOBaHHSAM O 00bEMY, CTPYKType, OPOPMIICHHUIO U TIPU HAMKUCAHUU
pedepara cryneHTOM ObUIa TITyOOKO M3y4€HA Hay4Has JUTEPaTypa, OTPAKEHBI CYIIECTBY-
IOIUE B HAyKe TOYKU 3PEHUS M BBICKA3aHO COOCTBEHHOE CYXKJEHHE IO pacCMaTpUBaEMOM
TEMe.

- OIIEHKA «XOPOIII0» BBICTABISIETCS CTYIEHTY, eCii pedepar COOTBETCTBYET MPEIb-
SBIISIEMBIM K HEMY TPEOOBaHHUSAM MO 00BEMY, CTPYKTYpe, OPOPMIICHHIO M NPH HAIMCAHUU
pedepara um OblIa M3yUYeHA HAyYHAS JTUTEPATypa, OTPAKEHBI CYLIECTBYIOIINE B HAYKE TOY-
KU 3pEHHSI, HO HE BBICKa3aHO COOCTBEHHOE CYXKICHHE M0 pacCMaTPUBAEMOM TeMe, HMEIOTCS
HE3HAYUTEIIbHBIC TPOOEITBI B H3JI0KCHUH HAYYHOTO MaTepHalia 1o TeMe.

- OIICHKA «YJIOBJICTBOPUTEIHLHO» BBICTABIISICTCSl CTY/ICHTY, €CIIM NIPU HAIMCAaHUU pe-
depara BOIPOCH! TEMBI PACKPBITHI HEAOCTATOYHO TOJTHO, UMEIOTCS HEIOCTATKH B O0opmIie-
HUU pedepaTUBHOMN padOTHI.

- OIICHKA «HEYIOBJICTBOPUTEIILHOY» BBICTABIISICTCS CTYACHTY, €cliu B pedepaTe mpu-
CYTCTBYET ILJIaruaT, CTYACHT HE MPOSBUII CAMOCTOSATEIILHOCTHU TIPU BBIITOJHCHUN HAYYHOU
paboThI, 3aMMCTBOBAI MaTEPHAJI, OTCYTCTBYET COOTBETCTBHE MEXTY TEMOH pedepaTUBHOM
paboThI ¥ U3YYCHHBIMH HAYYHBIMH HCTOYHHKAMHK; Pa00Ta BBIOJHEHA C TPYOBIMH HapyIIIe-
HUSMU TpeOOBaHMIA K 0(OPMIICHHIO, IIPH 3aIIHUTe pedepaTa CTYACHTOM MPOJASMOHCTPUPO-
BaHO OTCYTCTBHUE 3HAHUH HEOOXOMMOT0 MaTepuaa 1o TeMme.

4.1.1 IlpuMepbl KOHTPOJIBLHBIX BOIIPOCOB 110 pa3jesiaM y4eOHO# MPorpamMmbl.

B mpornecce moAroToBKM W OTBETaM Ha KOHTPOJBHBIE BOIPOCH (POPMHUPYIOTCS H
ouenuBatotcs Tpedyembie ®I'OC u OOII nns nanpasienus 11.03.04 DnekTpoHuKa U HAaHO-
anekTpoHuka npoduis «HanorexHnonoruu B asekTpoHuke» kommerenuu — OIIK-3, TIK-8.

Hwxe npuBoaaTcs: mpuMepbl KOHTPOJIBHBIX BOIIPOCOB IS paboUeil MporpamMmel.

1. KaxoBbl 0COOEHHOCTH MPOSIBIIEHUS pa3MePHbIX 3 (HEKTOB B HAHOMATEpHasax.

2. B ueM CyTbh KBaHTOBBIX pa3MepHBIX 3PPeKTOB?

3. IlpuBeauTe npuMepsl U OOBSICHUTE BIMSIHUE Pa3MEPHBIX 3PPEKTOB HA dIEKTPOH-
HYIO CTPYKTYPY HAHOMATE€pHAJIOB.

4. Tlepuncnaute OCHOBHbIE (DAKTOPbI, BIHAIOIIME HAa HEPABHOBECHOE COCTOSHUE
HAaHOMAaTEPHAJIOB.

5. OxapakTepusyiiTe BIMSHHE pa3Mepa KPUCTAIUIUTOB Ha 3JIEKTPUUYECKUE CBOICTBa
HAaHOMAaTEPHAJIOB.

6. OxapakTepusyiTe MarHUTHBIE CBOMCTBAa HAHOMATEPHUAJIOB.

7. Kak MeHseTCsl MPOYHOCTh, TBEPIOCTh U IUIACTUYHOCTh IIPU YMEHBIIEHUN pa3Mepa
3epHa? OxapakTepu3yiTe sSIBJIEHHE CBEPXIUIACTUYHOCTH B HAaHOMaTepHaiax.

8. IlpuBeauTte nmpuMepsl BIUSHUS pa3MepHBIX 3(p(PEeKTOB Ha peakIMOHHYIO CHOCO0-
HOCTb U aKTUBHOCTh HAHOMATEPHUAJIOB.

Ilepeuensv yacmeti KomMnemenyuti, NPOBEPAEMbIX OYEHOUHBIM CPEOCHEOM:

OIIK-3: 3HAaTh METOOUKH HKCIHEPUMEHTAIBHOTO WCCICIOBAHUS IapaMeTpOB
YCTPOMCTB M yCTaHOBOK AJIEKTPOHUKU U HaHORJIEKTPOHUKH; YMETh PE€aI30BbIBATh METOIM-
KM 3KCIEPUMEHTAIBHOIO MCCIIE0BAaHUs TapaMETPOB YCTPOICTB U YCTAHOBOK AJIEKTPOHUKHU
Y HAaHODJIEKTPOHUKH.

[1K-8: 3HaTh COBpEeMEHHBIE TEXHOJIOTUH IOJyUYeHHUS HaHOOOBEKTOB; YMETh WHTEp-
IPETUPOBATh PE3yNbTaThl, MOJYyYEHHbIE PU U3YYEHUH HAHOOOBEKTOB C yYETOM COBPEMEH-
HOTO MpeACTaBIEHUS HAYK O HAaHO-MaTepuanax.

Kpumepuu oyenxu:

OneHka «3a4TEHO0» CTaBUTCS, €CIU IMPOJEMOHCTPUPOBAH JOCTATOYHBIA YpOBEHBb
SPYIUPOBAHHOCTH CTYJI€HTA, BBHIBOJBI U HAOIIOJCHHUS CaMOCTOSTENbHbI, COOMIOCHA KYIlb-



Typa YCTHOTO M NUCBMEHHOI'O M3JI0KEHHS MaTepuajia U B LEIOM IPOJEMOHCTPUPOBAHBI
3HAHUS U YMEHUS HEOOXOINUMBIX KOMIIETEHIIUH.

O1eHKa «He 3a4TEeH0) CTABUTCS, €CJIM CTYJIEHT HE MOKET J1aTh MPAaBUIbHBIC OTBETHI
Ha 80% BOMPOCOB WM HE COOTIOACHBI XOTS ObI 2 U3 OCTABIIUXCS TPEOOBAHUI.

4.2 @DoH/I OIIEHOYHBIX CPEJCTB /JIsl MPOBeIeHUsI MPOMEKYTOUHOIH aTTecTa-
18701

4.2.1 Bomnpochl, BLIHOCHMbIe HAa JK3aMeH MO AUCHUIVINHE «DU3UKO-XUMHUSA
HAHOCTPYKTYPHBIX 3JL.» VI HANPABJIeHHUs MOATOTOBKH /IS HANIPABJIEHHUS MOATOTOB-
kn 11.03.04 DiieKTpOHUKA M HAHOJJIEKTPOHUKA npoduias «HaHOTEXHOJI0TMH B 3JIeK-
TPOHUKE.

Bonpoch! 1J1s1 MOATOTOBKH K IK3aMeHY

1 TloHsiTHE HAHOCTPYKTYPUPOBAHHBIX MaTepuanoB u cucreM. Kiaccudukanus HaHo-
CTPYKTYPUPOBAHHBIX MaTepHalloB U cUCTEM. CBs3b HAHOCTPYKTYPHUPOBAHHBIX MaTE€pHaJIOB
Y CHCTEM C HAaHOTEXHOJIOTMSAMHU U HaHOMATEepHaJIaMU.

2 Ucropus nosisnenud. [logxoast "cBepxy-BHU3" U "CHU3Y-BBEpX" K CMHTE3y HAHO-
4aCcTULl 1 HAHOMAaTEPHUAJIOB.

3 [MomympoBoaHUKOBBIN TeTeponepexo. Mepapxus nonstuii. PazmepHoe kBaHTOBa-
HUE U KBAaHTOBO-PA3MEPHBIE CTPYKTYPhI. THUIIBI KBAaHTOBOpPAa3MEPHBIX CTPYKTyp. KBaHTOBEIE
SIMbl, KBAHTOBbIE€ HUTH, KBAHTOBBIE TOUKH.

4 TpanchopMmanysi 3HEPreTUYECKOro CHEKTpa JIEMEHTAPHBIX HAaHOCTPYKTyp. Pas-
MEpHOE KBAaHTOBAHME AJIEKTPOHHOM MOJCUCTEMBbI KBAaHTOBBIX TOoueK. IIpoGiieMbl TexHOI0-
MU KBaHTOBO-PAa3MEPHBIX CTPYKTYP.

5 Ctpyktypsl Ha ocHOBe yriepoaa. Amnorponusi. Ocodennoctu C-C cBsizu. Anmas,
rpadur, rpaden. OynaepeHsl.

6 Yraeponnsle HaHOTPYOKU. [lonmydeHue yrinepoiHbIX HAHOCTPYKTYp. MexaHuue-
CKHE, DJIEKTPUYECKHE U XMMHUECKHE CBOMCTBA YIIIEPOJHBIX HAHOCTPYKTYP.

7 OcHOBHBIE OIIpENIETeHHs U UCTOpUsl Bonpoca. [IpuHIMIIBI TOCTPOEHUsI HaHOMeXa-
HU3MOB. Teopus HaHOPOOOTOB U HAHOMAIIIHH.

8 Ilpeanonaraemble BapuaHThl KOHCTPYKIMI HaHOpoOoToB. [loTeHuuanbHas cdepa
npruMeHeHui. HanopoOoTkl B MaccoBOi KynbType.

9 OCHOBBI IIa3MOHUKH. DJIEKTPOMAarHUTHBIE CBOICTBa MeTa/uIoB. [loBepXHOCTHBIE
IUIa3MOH-TIOJIIPUTOHBI HA TpaHUIlE pa3jena MeTaul-Au3JeKTpuK. Bo3OyxkaeHue moBepx-
HOCTHBIX IJIa3MOH-TIOJIIPUTOHOB Ha MJIOCKUX I'paHULaX pas3zesna cpell.

10 Jlokanu3oBaHHBIE MOBEPXHOCTHbIE IIa3MOHBI. [Ipumenenue miaazmoHos. IlIpe-
0J10JIEHHE AU(PPAKIIMOHHOTO Mpesena

11 Onpenenenue u ocHoBHbIE OHATHS. Kitaccudukanms. OtpunatenbHbiil Ko3ddu-
UMeHT npenomMieHuss. OcHOBHI Y dekTa.

12 [lepenoc sHepruu npaBoii u neBoit Bonnamu. [ucnepcus neBoii cpensl. [Ipumepsr
pacrpocTpaHeHusi BOJIHBI B JieBOM cpene. Bo3moxkubie npuiioxkeHus. Cynepaunza. [lnamr-
HEBUIMMKA

13 Omnpenenenne. Mutepdepenius B Tonkux mieHkax. 1D, 2D, 3D ¢oronusie kpu-
cTayyibl. @OTOHHBIE 3aIIPELICHHBIE 30HBI.

14 ®oronHbIe KpucTauibl B npupone. llome3Hsle CBOMCTBA 3alpeIleHHBIX 30H H
IIPUJIOKEHUS.

15 lucnepcuoHHbIE cOOTHOLIEHU. PacmpenHas 30HHas cxema. Cxema NpHBe/IeH-
HBIX 30H. [leprnoauueckast 30HHas cxema.

16 3onnble quarpaMmMbl. CTOSTYME BOJIHBI KAK UCTOYHUK 3aIIPEIICHHBIX 30H.

17 MeToapl pacueTa ONTUYECKUX CBOMCTB NEPUOANYECKUX HAHOCTPYKTYp. Cocros-
HUs cBeTa B POTOHHOM KpucTaiuie. O6mue coodpaxenus. Teopema bioxa.



18 bnoxosckas crpykrypa. Ilomspuszanus. Merox miockux BojH. OmHOMEpPHBIN
ciydail. /IByx- 1 4eTBIPEXKOMIIOHEHTHBIE TPUOIINKEHNUS.

19 Meron TIIOCKUX BOJIH JJIsl 2-XMEPHBIX (POTOHHBIX KPHCTAIIOB. MeTo TIOCKUX
BOJIH JUIs1 3-XMEPHBIX (POTOHHBIX KpUCTAILIOB. [Ipumepsl.

20 Hogsie 3¢h(pekTbl Ha 0COOCHHOCTSAX TUCTIEPCUOHHBIX COOTHOIIEHHHA. DPPEKT cy-
nepnpusMbl. MeaneHHsli cBer. OTpunatenbHas pegpakiys Ha GOTOHHBIX KPUCTAILIAX.

21 Merox marpun nepenoca. HopmansHoe magenue. Marpuubl 2x2. JledextHbie
MO/JIbl. MaTpulibl, COOTBETCTBYIOLIHME CI0SM U IPAaHULIAM.

22 Tlanenue nopa yrioM. Matpuubl 4x4. Yder norjomeHus. Y4er HeuaeaabHOCTH.
MaruutHble HOTOHHBIE KPUCTAIIIBI

23 Opnomepublii (GoTOHHBIA KpucTamwl: MynbTucioil. TE-momspusanus. TM-
nossipuzanus. Koneunoe auanexrpudeckoe 3epkano. Ciryyail BOJIHOBOJA.

24 TlomyOecKOHEYHOE TUANICKTPUYECKOE 3epKal0. BEeCKOHEUHBI MEepUuOIUYSCKUi
MyJbTHCION. Teopema 6510Xa ¥ JUCTIEPCUOHHbBIE COOTHOIIECHUS.

25 Meton KOHEUHBIX pasHocTell Bo BpemeHHO# obnactu (FDTD). [ToctanoBka 3ana-
YU JUIsl BBIYMCIIEHUS paclpeieeHus noyis. MeToa KOHEUHbIX pa3HOCTEeH BO BpEMEHHOM 00-
JacTH.

26 PasHocTHBIi BuJ ypaBHeHMIl MakcBemia. OmnpeneneHue AUAIEKTPUUECKON
¢yskun. OnpeneneHue HauaabHbIX U TPAHUYHBIX yCI0BHM. YcroitunBocTs MeToga FDTD.
[Tpumeps! pacueToB.

27 Meton cBsizaHHbIX MoJ1 B nipocTpaHcTBe Dypbe (RCWA). YpaBHenus Makcsenna
B ycedeHHOM IpocTpaHcTBe Pypbe. HaxokaeHue COOCTBEHHBIX BOJH Ka)KJOI'O CIIOSL.
CuuBKa pelieHnid Ha rpaHUIlax CJIOEB.

28 Meron MHOXecTBeHHBIX MyabTunONeH (MMM). Paznoxkenue B psij o aHaIUTH-
YECKUM pelIeHUsIM ypaBHEeHUH Makcpeia. CXo0AMMOCTh NOTEHIMalIa Ha TPaHULIAX.

29 IInotHOCTh (POTOHHBIX cOCTOAHUHN. [[IIOTHOCTE (POTOHHBIX COCTOSIHUI B BaKyyMme
U B QOTOHHBIX KpucTayuiax. [Ipumepsr.

30 IlpumeHeHHe IIIOTHOCTH cOCTOSTHUM. JIoKanbHasi MIIOTHOCTh cocTosiHUNA. Moe-
JMPOBaHUE TNIOTHOCTU COCTOSTHUM.

31 OcobeHHOCTH POXOXKAECHUS CBETA yepe3 cpely (OTOHHOro Kpucramia. CekTpsl
nponyckanus. CHeKTpbl OTpa)K€HHsl OT MOBEPXHOCTM M OT MOJUIOKKU. 3akoH bperra-
Byneoa.

32 udpaxmuonusie 23¢pGeKTsl B ONTUYECKUX CIEKTpaxX. JIIOMUHECIEHIIUs aTOMOB,
MOMEIIEHHBIX B cpelly (POTOHHOTO KpHUCTala.

33 1-mepHbIe, 2-MepHBIE U 3-MepHbIe U(PAKIIMOHHBIE PEIIETKH. DKCIEPUMEHTAb-
Hasl cxema HabmoAeHus AudpaKkii MOHOXPOMATHUECKOTO ITyyKa Ha CTPYKType (pOTOHHOTO
KpHUCTaJLa.

34 Nudpakuus Ha 6e3nedexTHoM (HoToHHOM Kpuctauie. Audpakius Ha GpoToHHOM
KpUCTaJlJIe ¢ JeeKTaMU U HEOAHOPOTHOCTSAMHU.

35 OcHOBHBIE NPUHIUIBI aHAJIM3a Pa3MEPOB YacTull. Bornpoc o Tom, 4TO Takoe 4a-
ctuna. [Ipobiremaruka pazmepa yacTull. DKBUBalIeHTHas cdepa. PaznuuHble MeTO1bl aHATU-
3a - pa3Hbl€ CPEHUE.

36 Metonbl onpeneneHus pa3sMepoB HAHOYACTHI], B3BEIICHHBIX B pacTBope. Cratu-
4ecKOe M JUHAMHYECKOE paccesiHue cBeTa. bpoyHoBckoe nBukeHue. YpaBHeHue CTokca-
DitamreitHa. OT paccessHHOTO cBeTa K K03 dunnenty nuddy3um.

37 DBomoLus METOAOB CKaHUPYIOIIEH 30H10BOH MUKPOCKOIIMH, OCHOBHBIE (hH3HYe-
ckue npuHIunbl. OcobeHHOCTH paboThl. OOpaboTka MoaydeHHON MH(OpMalnuu U BoccTa-
HOBJICHHE MOJYYEHHBIX U300pakKeHUH.

38 MeTobl onpeieNieHUsT pa3MepPOB YacTHI] Ha u300pakeHnn. OCOOCHHOCTH H3yUe-
HUS (QOTOHHBIX KPUCTAJIIOB.

K 3auery mo teopernueckomMy mMaTepuany JEKIMOHHBIX 3aHSITHH JOMYCKAIOTCS CTY-
JICHTBI, BBIITOJHUBIINE U 3aIIUTUBIINE JJAOOpaTOpHBIE pabOThl, MOArOTOBUBIINE pedepar U



MpEe3CHTAINIO. 3a4eT MPOBOIUTCS B YCTHOU (popMme, MpU 3TOM CTYACHTaM 3a/aloTcs 2 BO-
mpoca u3 O0IIETro MEePEUHs BOIIPOCOB K 3a4eTy.

Ilepeuenv yacmeii komnemenyuti, NPOBEPAEMbIX OYEHOUHBIM CPEOCMBOM.

OIIK-3: 3HaTh METOJIMKM HKCIHEPUMEHTAIBHOTO HCCICIOBAHUS IapaMeTpPOB
YCTPOMCTB M YCTAHOBOK 3JIEKTPOHUKU U HAHODJIEKTPOHUKH, YMETh PEAIU30BhIBATH METOIM-
KM JKCIIEPUMEHTAJILHOTO MCCIICIOBAHUS TTapaMETPOB YCTPONCTB M YCTAHOBOK DJICKTPOHUKH
Y HAaHOXJIEKTPOHUKHU; BIAJCTh HABBIKAMHU PACUETOB SHEPIETUUYECKUX U T€OMETPUUYECKUX Xa-
PaKTEpUCTUK HAHOOOBEKTOB U YCTPOHCTB HAa UX OCHOBE.

[1K-8: 3HaTh COBpEMEHHBIE TEXHOJIOTHU TOJyYeHUSI HAHOOOBEKTOB; yMETh WHTEP-
MIPETUPOBATH PE3YNIBTATHI, MOJYUYCHHBIC MIPU U3YUCHUH HAHOOOBEKTOB C YUETOM COBPEMEH-
HOT'O TIPEJICTABJICHUS HAYK O HaHO-MaTepHaliaxX; BIaeTh KiaccupuKanueld HaHOOOHEKTOB U
X QU3HYECKUX, XUMUYECKUX U OMOJIOTUYECKHX CBOHCTB.

Oo0pa3zen 3k3aMeHALIMOHHOT0 OMJIeTa

®denepanbHOE TOCYIAPCTBEHHOE OI0/IKETHOE 00pa30oBaTEIb-
HOE YUYPEXJICHUE BBICIIETO 00pa30BaHHUS

«Ky0aHCKuil roCy1apCcTBEeHHbII YHUBEPCUTET)
(®I'bOY BO «KyoI'Y»)

Kadenpa pagnodpusuku u nHanorexnomoruii 11.03.04 Dnex-
TPOHMKA M HAHODJIEKTpOHHKA («HaHOTEXHOIOTHHU B 3JIEK-
TPOHHUKE)

Jucnuninna «PU3HKO-XMMHS HAHOCTPYKTYPHBIX MAaTEPHAJIOB»
DK3AMEHALIMOHHBIV BUJIET Ne 1

1. TloHsiTue HaHOCTPYKTYPHUPOBAaHHBIX MaTepuasioB U cucrteM. Kiaccuduxamms
HAaHOCTPYKTYPUPOBAHHBIX MaTEpUaoB U cUCTEM. CBs3b HAHOCTPYKTYPHUPOBAHHBIX MaTepu-
aJIOB U CHCTEM C HAaHOTEXHOJIOTHSIMU U HaHOMaTepUaJIaMHu.

2. MeToa MIOCKUX BOJIH AJISl 2-XMEpHBIX (POTOHHBIX KPUCTANIOB. MeTOJ TIOCKHX
BOJIH U1 3-XMEpHBIX (POTOHHBIX KpucTaiioB. [Ipumepsl.

3aB.xadenpoit
panuo(U3NKN 1 HAHOTEXHOJIOT Ui Komnbiros I'.®.

Onenka 3HaHUH Ha dK3aMEHE MPOU3BOIUTCS TI0 CIENYIOIIUM KpUMEPUSM.

— OTMETKAa «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OTBET IOJIHBIM, MPaBUIIbHBIM,
CaMOCTOSITENIbHBIN, MaTEpHall U3JI0KEH B ONPEICICHHON JOTMYECKON MOCIE10BATEIBHOCTH
JEMOHCTPUPYETCS MHOTOCTOPOHHOCTH IOJXOJI0B, MHOTOACIIEKTHOCTh OOCYXAEHUS MpPO-
O51eMbl, YMEHHE apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHMS;

— OTMETKa «XOPOII0» BBICTABISIETCS CTYJIEHTY, €CJIM OTBET IMOJIHBIN U MpPaBUIIbHBIH
Ha OCHOBE M3YYEHHBIX KOHLIENLNN U TEOPHUIl, MaTepUal U3JI0KEH B ONPEACIEHHON JIOrHye-
CKOH MOCNeA0BaTENbHOCTH, IIPU 3TOM JOIMYCKAIOTCS HECYHIECTBEHHbIE OMIMOKHM WM TpakK-
TOBKH CUTYalUi;

— OTMETKa «yAOBJIETBOPUTEJIbHO)» BBICTABIISETCS CTYIEHTY, €CJIM OTBET IOJIHBIMH,
HO JIONYIIEHA CYIIECTBEHHAs! CMBICIIOBasl OMIMOKA WJIM OTBET HETOJIHBIA, HECBSI3HBIN, HE
MPOSBIISIOTCA YMEHUS 0000111aTh, aHATM3UPOBATh, (HOPMYJINPOBATH BHIBOJIBI;

— OTMETKA «HeY/10BJ1eTBOPHUTEIbHO)» BBICTABISETCS, €CIIM OTBET OOHAPYKHUBAET He-
3HaHHE OCHOBHOI'O COJIEp KaHUs y4eOHOro MaTepHaia.



OrneHOYHBIC CpeNCTBA Ui MHBAIUOB M JIUI] C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX WHAWBUAYAIBHBIX IICUXO(DU3NISCKAX OCOOCHHOCTEH.

— MpU HEOOXOJUMOCTH WHBAIUAAM M JIMIAM C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBBS ITPEOCTABIISCTCS IOTIOJIHUTEIILHOE BPEMS JIJIsl IIOATOTOBKY OTBETA HA 3a4eTe;

— MpU TPOBEACHUU TPOIEAYPHI OIEHUBAHUS PE3YJIbTATOB OOyUYCHHUS MHBAIUIOB U
JMII C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI TPEIYCMATPUBACTCS HCIIOJIB30BaHUE
TEXHUYECKUX CPEACTB, HEOOXOIUMBIX UM B CBSI3H C UX WHIVUBUIYAIBHBIMU OCOOCHHOCTSIMH,

— IIPH HEOOXOMMOCTH JIJIsl 00YUYAIOIIMXCSI C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3]10-
POBbBSI I HHBAJIMJIOB MPOIIETypa OLICHUBAHUS PE3YJIbTATOB O0YUEHUS IO JUCITUILTNHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipomenypa olieHHBaHUS PE3yIBTATOB OOYYEHUS] MHBAIUIOB M JIUI C OTPAHUICHHBIMH
BO3MOYKHOCTSIMU 3JIOPOBbsI TI0 JIUCIHUIUIMHE (MOAYJI0) TIPETyCMAaTPUBACT TIPEIOCTABICHHE WH-
dopmaru B GopMax, aganTHPOBAHHBIX K OIPAHUYCHHSIM MX 3I0POBbsl M BOCHIpUSTHS HH(DOP-
Malluu:

Jist U1 ¢ HapYIICHUSIME 3PCHUS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 1T ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHh MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00yda-

FOIINXCAL.

5. llepeyeHb OCHOBHOII W /IOMOJHUTEIbHOI y4eOHOUH JIMTEpPaTypbl, HEOOXOAU-
MO¥i 1JI1 OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHasi 1MTEpPaTypa:

1. Hanomarepuaibl: CBOMCTBAa U NEpCHEKTUBHbIE NMpHIIOKEHHUs / OTB. ped. A. b.
SApocnasues. - Mocksa: Hayunstit mup, 2014.

2. PactpoBas »JIeKTpOHHAasT MMKpPOCKONUS JUIsI HAHOTEXHOJIOTMH = Scanning
microscopy for nanotechnology: meroas! u npumenenue / nox pen. Yainu Xy, XKour Jlun
Vanra; niep. ¢ anri. C. A. Banosa, K. 1. Jlomkuna; nog pen. T. I1. Kamunckoit. - Mocksa:
BMHOM. Jla6opatopus 3Hanuii, 2016.

3. Pakos, D. I'. Heopraunueckne HaHomatepuansl / J. I'. PakoB. - MockBa: BU-
HOM. JlabopaTtopus 3nanuii, 2014

4. Anapuesckuii, P. A. OCHOBBI HAHOCTPYKTYPHOI'O MaTepHaIOBEICHHS: BO3MOXKHO-
¢t u nnpobnemsl / P. A. Auapuesckuii. - Mocka: BUHOM. JlaGoparopus 3nanuii, 2012.

5.2 JlonoiHUTE/ILHASI JINTEpaTypa:

1. Ceprees, I'. b. Hanoxumus: yuebnoe nocobue / I'. b. CepreeB. — 3-e u3g. —
Mockga: K1Y, 2009. — 336 c.

2. Cy3nanes, U. I1. ®u3nko-xuMus HAHOKJIACTEPOB, HAHOCTPYKTYP U HAaHOMAaTepHa-
nos / U. I1. Cy3naneB. —Mocka: KomKnura, 2006. — 597 c.

3. Augapuenckuii, P. A. Hano-ctpykTypHble MaTtepuaibsl: yueOHoe mocodue / P. A.
Annpuesckuii, A. B. Paryns. — MockBa: Academia, 2005. — 178 c.

5.3. llepuoauveckue U31aHusA:
1. Kypnan pusudeckoil XUMHH.
2. XypHan KOJUIOUAHON XUMUU.



3. Journal Physical Chemistry.

6. [lepeuenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTu «UH-
TepHeT», He0OXOAUMBIX JJIS OCBOEHM S JUCUMILIMHBI (MOXYJISA)

1. http://www.nanoware.ru/

2. Www.nanometer.ru

3. http://nanodigest.ru/

4. http://www.nanorf.ru/

5. http://nano-info.ru/

6. http://www.nanoevolution.ru/cat/nanomedicina/

7. Meroauyeckue yKazaHusi Ui O0y4alOLIUXCA MO OCBOEHHIO JUCHMILIMHBI
(Mmomyuis)

VYcnemHoe ocBOeHME AUCUMILIMHBI MIPEANONATracT aKTUBHOE, TBOPUECKOE y4acTHE
CTYZEHTA IyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.

W3yueHne IUCHUIUIMHBI CIEAyeT HAaYMHATh C MPOpadOTKH paboyeil Mmporpammel,
0oco0oe BHUMaHMeE, YAENAs LeIsIM U 3a/la4aM, CTPYKType U cofepkaHuio Kypca. OCHOBHOM
dbopmoii 00yueHHs CTYIACHTOB SIBIIIETCS CaMOCTOSATENIbHAsI padoTa Haj yuyeOHBIM MaTepHa-
aoM. [Iporecc n3ydeHus: AUCHUILTUHBI COCTOUT U3 CIEIYIOLINX 3TAIlOB:

1. IlpopaboTka TEOPETHYECKOTO MaTepHaja MO0 PEKOMEHJIOBAaHHOMY YYEOHUKY H
KOHCIIEKTaM JIEKIMH, IpeJOCTaBIEHHBIX IpenojaBareieM. B ciyyae HeIoCcTynmHOCTH
JAHHOTO TIOCOOMST HEOOXOAMMO OOpaTHTBCA K CHHCKY JHTEPaTyphl, MPHBEICHHOTO B
paboueil mporpamme JUCLUIUINHBI;

2. OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI B KOHTEKCTE TEKYIIETO KOHTPOJII 3HAHHM
CTY/ICHTOB;

3. BeImosHeHs! KOHTPOJIBHBIX paboT MU MPOMEKYTOUHON aTeCTallHH;

4. TloaroroBka M IpEJCTaBICHHUE INEpe] OJHOKYPCHUKaMU pedepaTa Ha 3aJaHHYIO
TEMY.

5. Cnaum sK3aMeHa.

[TpeseHTanuu Ha 3alaHHYIO TeMY BbINONHSAIOTCA B mporpamme Power Point. Ona
JOJDKHA cocTOosATh M3 5-10 cnalijoB M coziep:kaTh OCHOBHBIE ONpeAeeHus, (paKkTHUECKHU
WJUTIOCTPUPOBAHHBINA MaTepral, BHIBOJIbI U CIIUCOK MCIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan nis cooOrieHnss He0OX0AUMO MCKATh B KHHUIaX, )KypHaJlax U MHTEPHET-
MCTOYHUKAX, OMYOJIMKOBAHHBIX B MTOCIIEAHHE 3 roa.

Jloxiian, conpoBOKIAIOLIUI PE3EHTALUH, TOJDKEH 3aHUMATh 0K0JIOo 30 MUHYT.

W noknaa, m mpe3eHTalUKd IPEIBapUTENbHO IPHUCHUIAIOTCS MPENnojaBaTeio o
JIEKTPOHHOM IIOYTE HA IPOBEPKY.

KoHTponbHble pabOThl BBHINOIHSAIOTCA KaXKIbIM CTYAEHTOM Ha OTJEIbHBIX JIMCTKAX.
He nomyckaercs ucnoib30BaHME JHOOBIX CPEICTB KOMMYHUKALUMU (HOYTOYKH, MOOMIIbHBIE
TeneOHBI C BEIXOJIOM B MHTEpHET U 1p.) JlomycKaeTcsl UCIOb30BaHUE pabounX TeTpajieH,
B KOTOPBIX 3aKOHCIIEKTHPOBAaHbI Hanboee BaKHbIE C TOUYKU 3PEHUS KaXI0TO U3 CTYJICHTOB
MOMEHTHI, BBIJICTICHHBIC TPH CAMOCTOSTEIILHON TPOPAOOTKE KAXKIOU U3 TEM.

TunoBble 3a1aHUs I CAMOCTOSITE/ILHOU Pa00ThI CTYJ1CHTOB

dopma mpen Cipoo
No o Koi-Bo p p BBITIOJ-
Tema wnu 3aganue TEKyIe paboTsl CTaBJICHUSA
TEMBbI 4acoB HEHUS
pe3ynabTaTOB
(aemenn)

YerHbI onpoc. Yer-
7.8 HBI OTBET HA KOH-
TPOJBHBIE BOMPOCHI. 2

OOBeKThl HAHOMETPOBOI'O MaciITada.
Knaccudukanus



http://www.nanoevolution.ru/cat/nanomedicina/

Pedepar.

YcerHeiil onpoc. Yer-
HBII OTBET Ha KOH-
TPOJIbHBIE BOIIPOCHI. 3
Pedepar.

Pazmepnsiii 3¢ dexr. Brusaue pas-
MepHOro (¢akTopa Ha CBOWCTBa 10
HaHOMAaTEepPHAaJIOB

VYerHblii onpoc. Ycr-
3. | OU3UKO-XUMHYECKHE OCOOEHHOCTH 6 HBI OTBET Ha KOH-
MesK(a3HbIX TPaHHMIL TPOJIbHBIE BOIIPOCHI. 2
Pedepar.

VYerHbiii onpoc. Ycr-
4, Du3nuKo-XUMHUYECKHEe CBOMCTBA Ha- HBII OTBET HA KOH-
HOYACTHII TPOJIbHBIE BOITPOCHI. 3
Pedepar.

VYerHbiii onpoc. Ycr-
HBII OTBET Ha KOH-
5. | 'omorenHas nykieanus 6

TPOJIbHBIE BOIIPOCHI. 2

Pedepar.

VYerHblii onpoc. Ycr-
6. | Meroapl cHHTE3a HAHOYACTHI] 8 HBIi OTBET HAa KOH-
TPOJIBHBIE BOIPOCHI. 3

YcerHblii onpoc. Yer-
7. | 'ereporenHast HykJeamus 6 HBII OTBET HA KOH-
TPOJIbHBIE BOIIPOCHL. 2

Yerublid onpoc. Yer-
8. | OmHOMEpHBIE HAHOCTPYKTYPHI 8 HbIi OTBET Ha KOH-
TPOJIbHBIE BOIPOCHI. 3

VYerubii onpoc. Yer-
9. | HanocTpykTypupOBaHHbIE IJICHKH U 10 HbIi OTBET Ha KOH-

MTOKPBITHS TPOJIBHBIE BOIIPOCHI. 3
Pegepar.

Ycernpiil onpoc. Yer-
HbIi OTBET Ha KOH-
10. | YrnepoaHsie HaHOMaTEpHAIbI 6

TPOJIbHBIE BOIPOCHI. 2

Pegepar.

HUroro: 75,8 25

3aHATHSA JIEKIMOHHOIO THIIA SBJISIOTCS OJHOW M3 OCHOBHBIX (JOPM OOY4EHHUS CTY-
JIEHTOB, BO BpPEMS KOTOPBIX CTYIEHTaM IPEIOCTABIAETCS BO3MOXKHOCTb O3HAKOMUTBCS C
OCHOBHBIMHM Hay4YHO-TEOPETHYECKHMH TOJOKEHUSMHU, IpoOsieMaMu TUCIHUIUIMHBI, MOTY-
YUTh HEOOXOJMMOE HAaIpaBJIeHHE U PEKOMEHJAIMU JJIsi CAMOCTOSTEIbHOW paboThI C yueo-
HUKaMHU, Y4€OHBIMU MTOCOOUSMU, TIPU MOATOTOBKE K CEMUHAPCKUM 3aHATUAM. JIeKIus sSBis-
€TCs pe3yJIbTaTOM KPOIOTIUBOW TOATOTOBKM MpenojaBaTess, M3ydyeHHss U 000O0IIeHus
Hay4yHOU U yueOHOU muTepaTypsl. CTONb ke ycepAHON JOKHA OBITh U MOJTOTOBKA CTYIEH-
Ta HaKaHyHE JIEKIMH, MOCPEICTBOM HM3y4YEHMs COOTBETCTBYIOIIEH Y4eOHOW IUTepaTyphl,
MOBTOPEHUSI paHEE MPOMIEHHBIX TEM.

Bo Bpemst nekuuu cienyer 3anucaTth 1aTy €€ IPOBEICHMs, TEMY, IUIaH JIEKIUH, BO-
MIPOCHI, KOTOPbIE BBIHOCSITCS HA CAMOCTOSTEIbHOE U3yUeHHE, OTMETUTh HOBUHKH Y4eOHOU 1
Hay4YyHOMW JINTEPATypbl, PEKOMEHI0BaHHbIE JEKTOPOM. CTyIeHTaM PEKOMEHYEeTCS KOHCIIEK-
THPOBATh €€ OCHOBHBIE ITOJIOKEHHUS, HE CTOUT MBITAThCA JOCIOBHO 3aIHMCATh BCIO JIEKIIHIO,
MIOCKOJIBKY CKOPOCTb JIEKIIMH HE PACCUMTAHA HA JOCIOBHOE BOCIIPOU3BEACHHUE BBICTYIUICHHUS
JIEKTOpa B KOHCIIEKTE, TEM HE MEHEEe OHa SIBJISIETCS JJOCTaTOYHOM Il TOTO, YTOOBI CTY/IEHT
CMOT HE TOJIbKO YCBOUTh, HO M 3a(MKCHPOBATh HAa OyMare CyIHOCTb 3aTPOHYTBIX JIEKTOPOM




npo0JeM, BBIBOJIBI, a TAKXKE y3JIOBBIE MOMEHTHI, Ha KOTOPbIE 0OpalaeTcst 0co00e BHUMaHHE
B Xo/€ Jekuuu. Ha Jekuuu cTy1eHTy peKOMEHyeTCsl UMeTh Ha CTOJIaX MOMHUMO KOHCIIEK-
TOB TaK)Ke MPOrpaMMy Kypca, KoTopas OyAeT criocoOCTBOBATh PAa3BUTHUI0O MHEMOHUYECKOM
[aMsITH, BOSHUKHOBEHMIO acCOLMALUN MEXAY BBICTYIUIEHHEM JIEKTOpa M IPOrpaMMHBIMU
BONpocamMu. B ciryuae BOSHUKHOBEHHS y CTY/AEHTA IO XOJy JICKIIUK BOIIPOCOB, MX CIEAYET
3ajJjaBaTh Cpasy K€ WU B KOHIIE JICKIUH B CIIELIMATbHO OTBEIEHHOE AJISl 3TOTO BPEMS.

JlaGopaTopHble paGoThl COCTABISAIOT BAXXHYIO 4acTh NPOQPECCHOHATBHON MOJro-
TOBKHM CTyJeHTOB. OHHM HalpaBjeHbl HA SKCIEPUMEHTAIbHOE MOATBEPKIACHUE TeOpeTHYe-
CKUX TOJIOKEHHH M (OPMUPOBAHUE YUEOHBIX U MPO(PECCHOHANBHBIX MPAKTUYECKUX YME-
HUU.

BrimonHenue cryeHTaMu J1abopaTopHbIX paboT HANPABJICHO Ha:

- 000011IeHNe, cUCTEMAaTU3aLUI0, YIIIYOJIeHHe, 3aKPEIUIEHuEe MOJYyYEHHBIX TEOpPEeTH-
YEeCKUX 3HAHUN M0 KOHKPETHBIM T€MaM JHCLIUTUINH;

- (hopMupoBaHre HEOOXOAUMBIX MPO(ECCHOHANBHBIX YMEHUI U HABBIKOB;

Mertoanyeckre ykazaHus MO MPOBEACHUIO Ja0OpaTOpHBIX padoT pa3pabaThiBarOTCS
Ha CPOK JieiicTBUs paboyel mporpaMMbl JUCHUIUIMHBI U BKIFOYAIOT:

- 3arjilaBue, B KOTOPOM YKa3bIBaeTcsi BUJ paboThl (J1abopaTtopHast), ee MOpsIKOBbII
HOMep, 00bEM B Yacax U HAUMEHOBAHUE;

- 11eJ1b paboTHI;

- IPeIMET U COofiep)KaHue paboThl;

- IOPsII0K (TI0CJIE€10BATEILHOCTD ) BHIIIOJHEHUS PaOOThI;

- o0mue nmpaBwmiia K ohopMIICHUIO PabOTHI;

- KOHTPOJIbHBIE BOIIPOCHI U 33/1aHUS;

- CITMCOK JINTEPATypHhI (110 HEOOXOAMMOCTH).

CocraB 3amanuii 151 J1abOpaTOPHOM PabOTHI IOJDKEH OBITh CINITAHUPOBAH C TAKUM
pacyeToM, YyTOOBl 32 OTBEJEHHOE BPEMsI OHU MOIJIM ObITh KaUECTBEHHO BBIMIOJHEHbI 00JIb-
IIMHCTBOM CTY/CHTOB.

Heo0XxoauMbpIMU CTPYKTYpHBIMHU 3J€MEHTaMM J1a00opaTOpHOl paboThl, IOMUMO ca-
MOCTOSTEIBHOM JIEATENFHOCTH CTYJICHTOB, SIBISIIOTCS MHCTPYKTAX, IPOBOIUMBIN TpEmoa-
BaTelleM, a TAK)Ke OpraHu3aIust 00CyKICHUS UTOIOB BBIIIOJHEHUS J1a00paTOpHOM paboThI.

BoinonHenuto 1abopaTopHbIX paboOT MpPEeIIecTBYET NMpOBEpKa 3HAHUM CTYIAEHTOB —
UX TEOPETUYECKOI TOTOBHOCTH K BBIMOJIHEHUIO 3a/IaHUS.

[Mopsimok mpoBeAeHUst Ta00PATOPHBIX PadOT B LIEJIOM COBIAIAET C TIOPSIKOM IPOBE-
JICHUS TpaKTHUeCKuX 3aHATUH. [ToMrMO cOOCTBEHHO BBINOIHEHUs pabOTHI Il KaXI0U Jia-
OopaTopHO pabOTHI MPETYCMOTpPEHA MPOIEAypa 3aIUTHI, B X0JIe KOTOPOH IMpero aBaTelb
IPOBOJIUT YCTHBIM MJIM MMCbMEHHBII OMpPOC CTYAEHTOB Ul KOHTPOJIS MOHUMAaHUs BBIIOJ-
HEHHBIX UMU M3MEPEHUH, TPABUIBLHON WHTEPIPETAIMU TTOJYYEHHBIX PE3yJIbTaTOB H YCBOE-
HUSI MU OCHOBHBIX T€OPETHUECKUX U MPAKTUUYECKUX 3HAHUI 110 TeMe 3aHsTHS.

CamocTosiTeIbHAs1 pab0Ta CONEPKUT CIIEAYIONINE BUIBI YIE€OHON JEATEIbHOCTH
CTYJCHTOB:

—  TEOPETHUYECKYI0 CAMOTOATOTOBKY K JIa0OPATOPHBIM 3aHATHSAM W K 3a4eTy IO
KOHCIIEKTaM M yueOHOIl uTeparype;

— oQopMIIeHHE OTYETOB IO pe3yJbTaTaM JIabopaTOPHBIX paboT (O BBHITOJIHEHHOM
n1abopaTopHOil paboTe CTyIEeHTHl OTYUTBHIBAIOTCS MPENOaBaTeNio Ha CleayromeM (ouepe-
HOM) JIaDOPaTOPHOM 3aHSITHN);

— MOJTrOTOBKa pedepara mo oJHON U3 TeM y4yeOHOM TUCIUIUIMHEI,

—  TOATOTOBKA IMpE3eHTAIlMH Mo Teme pedepara M BBHICTYIUIEHHE C JIOKJIAJOM Ha
OJTHOM U3 JICKIIMOHHBIX 3aHSATHH.

CryneHTy He0OXOMMO CHCTEMATHIECKH PadOTaTh B TEUEHUE CEMECTpa Mo H3y4de-
HUIO TEOPETHUYECKOr0 MaTepralia U MPUOOPETEHUIO HABBIKOB SKCIIEPUMEHTAIBHON paboTHI.

J1i1st 3anIOMUHAHUS JICKIIMOHHOTO MaTepraia (B TOM YHCIIe U B TIEPUO/] TIOATOTOBKH K
3a4eTy) CTYJeHTY He0OXOAMMO XOPOIIO 3HAaTh CBOMCTBA NaMsTH U aKTUBHO I0JIb30BaThCS



MHEMOTEXHUYECKUMH NTPHEMaMH, U3BECTHBIMU M3 YU€OHOH nucMIUIHHbI «IIcuxomorus u
nejaroruka». Meronuyeckrue peKOMeHJaliy 10 3alIOMUHAHUIO MOKHO Haiitu u B HTep-
HETE MO KITFOYEBHIM CJIOBAM: «IIAMSATHY,

«MHEMOHHKay», KMHEMOTEXHHKAY, «KaK 3allOMHUTh y4eOHBIH MaTepuamy. XKemna-
TEJIBHO TAKXKe 03HAKOMUTHCS C TPUEMaMH KOHCTIEKTUPOBAHUS, T.€. CO CIIOCO0aMH COKpa-
[ICHUS 3aIMCH CJIOB U CIIOBOCOYETAHUM, HAIPUMED, IPUMEHSIEMBIMU B CIOBAPSIX U SHITUK-
JOTE/IUSX.

B ocBoeHMM NMCUMIUIMHBI MHBAIUIAMU U JIMLAMU C OTPAHUYEHHBIMU BO3MOXKHO-
CTSIMH 3JI0OPOBbsI OOJIBIIIOE 3HAUEHUE MMEET WHAMBUIYyalbHas ydeOHas paboTa (KOHCYIbTa-
[[UH1) — JONOJHUTENILHOE pa3bsiCHEHUE Y4eOHOTO MaTepHraia.

Pedepatr — 310 pe3ynbTaT caMoCTOATENbHON pabOThl CTYACHTA, MPEACTABISIOMINMA
co00i1 KpaTKoe M3JI0KEHHE B MUCbMEHHOM (OopMe MOTYyYEHHBIX Pe3yIbTaTOB TEOPETHUECKO-
r'0 aHaJIM3a ONPEICICHHON HayYHOU TEMBI, TJI€ aBTOP JOJKEH PACKPBITh CYyTh UCCIEAyeMOn
po0JieMbl, TPUBECTU CYIIECTBYIOIME pa3Hble HAayyHbIE TOYKHU 3pPEHUS, BBICKA3aTh COO-
CTBEHHBIE B3IJISIJIbI HA pacCMaTpUBaeMble POOIEMBI.

[Ipu moaroroBke pedepara, KOTOPBIA MpEACTaBIseT COOON HaydHOE COOOIICHHE,
CTYACHT JIOJDKCH M3Yy4uTh M 0000IIMTH Hay4HYIO JUTeparypy. Ha ocHOBe m3yueHHOTrO ma-
TepHaia CTyJEHT pacKphIBaeT cojepaHhe BBIOPaHHON TeMbl pedepara, aKIeHTUPYS BHH-
MaHHE Ha aKTyaJbHBIC U MPOOJIIEMHBIE BONPOCHL. Pedepar momken ObITh 0hOpMIIEH B COOT-
BETCTBUU C TPEOOBAHUSAMU, IPEIbIBISIEMBIMU 17151 OpOpMIIEHUSI TUCHMEHHBIX PabOT.

Hanmcanue pedepata He0OXOAMMO B LEISIX MPUOOPETEHHS CTYIACHTaMH HEOOXOIH-
MOI MpodeccuoHANbHON MOATOTOBKH, PAa3BUTHUA YMEHHS U HABBIKOB CaMOCTOSITEIHLHOTO
Hay4HOTO moucka. C moMompo pedepara CTYACHT TITy0)ke MOCTUTAaeT Hauboee CIOKHBIC
po0JIeMbl TUCHUIIIIMHBI, YYUTHCS JTAKOHUYHO M3J1araTh CBOM MBICIH, TOKJIaJAbIBATh PE3yib-
TaTBl CBOETO TPYJA.

[ToaroroBka pedepara crocoOCTBYeT (HOPMHPOBAHUIO HAYYHOH KYIBTYpPHI Y BBI-
yCKHUKA, 3aKPEIJICHUIO y HEr0 HAy4YHBIX 3HAHUH, Pa3BUTHIO YMEHUS CAMOCTOSTEIHHO
AHAIM3UPOBATH PA3UYHbIC HAYYHBIE HCTOYHHKHU.

Odopmnenue pedepara:

1. Pedepar nomkeH HMMeTh CIEAYIOUIYIO CTPYKTypy: a) IUlaH; O) BBEICHHE; B)
U3JI0KEHNE OCHOBHOTO COJICPIKaHUS TEMBI; C) 3aKJIIOYCHHE; B) CIIMCOK HCIOJIh30BAHHOU
JUTEPATYPBHI.

2. O0mwit 006M — 8-10 ¢. OCHOBHOI'O TEKCTA.

3. Ilepen HamucaHueM AOJKEH OBITh COCTaBJIEH IUIaH pPabOThbI, KOTOPHIH OOBIYHO
BKiroyaer 2-3 Bompoca. [lman He clieayeT UW3NUIIHE JeTalu3upoBaTh, B HEM
NEPEUUCIISIIOTCS OCHOBHBIE, LIEHTPAIbHBIE BOIPOCHI TEMBI.

4. B mpomecce HammcaHusi pabOTBHl CTYJEHT HMMEET TMpaBO OOpaTUThCA 3a
KOHCYJIbTAIle! K PeroaBaTelto.

5. B ocHoOBHOHN yacTu pabOTHl OOJBIIOE BHHUMAHHUE CIEAYET YAEIUTh INIyOOKOMY
TEOPETUYECKOMY  OCBEIIEHUI0 OCHOBHBIX  BONPOCOB TEMbI, IPAaBUJIBHO  yBS3aTb
TEOPETUYECKHE TIOJIOKEHUSI C MPAKTHKOH, KOHKPETHBIM (DaKTHUYECKUM U HU(POBHIM
MaTepHaIoM.

6. B pedepare 00s3aTenbHO OTpaskaeTcs WCIOJIB30BaHHAS JIMTEpATypa, KOTOpas
SBIISIETCA 3aBEPIIAIOIIEH YacThIO pabOTHI.

7. Oco0oe BHUMaHUE CIIEeyeT YAECTUTh 0hOPMIIEHUIO.

8. IIpu 3amuTe pedepara BeicTaBisgercs AuddepeHnpoBaHHas OLIEHKA.

9. Pedepar, He cooTBeTCTBYIOUNI TpeOOBAaHUAM, IPEIBABISEMBIM K JTAHHOMY BHLY
paboThl, BO3BpalaeTcs Ha JopaboTKYy.

Pedepatsr BeimonHstoT Ha nucrax dopmara A4. CtpaHUIlbl TEKCTa, PUCYHKH, (Op-
MyJbl HymMepytoT. Teker crneayer neuatats mpudrom Ne 12 ¢ uHTEpBAIOM MEXIY CTPOKA-
Mmu B 1,5 nntepnana.



KagectBo pedepara omeHHBaeTCS MO TOMY, HACKOJIBKO IMOJHO PAcKpbITO COJepka-
HHUE TEMBl, MCIIOJIb30BaHbl EPBOUCTOYHHUKH, JOTMYHOE M IOCIEA0BATEIbHOE H3JI0KEHUE.
OnenuBaeTcsi U MPaBUIBHOCTH 110100pa OCHOBHOM U JIOTIOJHUTENILHOW JINTEPATyphl (CChUI-
KU 10 npaBwiaM: (paMUIMM U UHULMAJIBI aBTOPOB, Ha3BaHNWE KHUIU, MECTO M3/IaHus, U3/a-
TEJbCTBO, IO/l U3JJaHUsl, CTPAHUIIA).

OOBEKTUBHOCTh OLIEHKU PA0OTHI MPEMNOAABATENIEM 3aKJIIOYAETCs B ONPEICICHUN €
MOJIOKUTEIBHBIX M OTPULIATENIBHBIX CTOPOH, 110 COBOKYITHOCTH KOTOPBIX OH OKOHYATEJIbHO
OLIEHUBAET Ipe/ICTaBlIeHHYI0 padoty. [Ipu orpunarensHoi perieH3un padboTa BO3BpalaeTcs
Ha J0pabOTKy C MOCJIEAYIOIIUM MPECTABICHUEM Ha IOBTOPHYIO IIPOBEPKY C IPUIIOKEHUEM
3aMeyYaHuil, CAeJaHHbIX MPEroJaBaTeIeM.

C TOYKM 3peHUS METOJIWKHA TPOBEIEHHUS CEMHHAp MPEACTaBIsIEeT COOOM
KOMOMHUPOBaHHYIO, HMHTErpaTUBHYIO (GopMy ydeOHoro 3aHsaTHs. [ljis HOArOTOBKM H
TOYHOT'O M TOJIHOTO OTBETa Ha CEMHUHAPCKOM 3aHSTHH CTYIEHTY HEOOXOAMMO CEphe3HO U
OCHOBATEJIbHO IOATOTOBUTHCA. [[Isl 3TOro OH JO/KEH yMeTh paboTarh C¢ ydyeOHOH u
JIOTIOJIHUTEIIbHOW JINTEPAaTypoil, a TaKkKe 3HaThb OCHOBHBIE KPUTEPUM JJIs HANKUCAHUS
pedepara niaM MOArOTOBKY JOKIAJa, €CIM CEMUHAp INPOXOAUT B AaHHOW (opme. B koHue
3aHATHSL, TOCJE IOJABEACHUS €ro UTOrOB IIPENOJaBATENEM CTYAEHTaM PEKOMEHIYEeTCs
BHECTH MW3MEHEHHUS B CBOM KOHCIEKTbI, OTMETHTh HMH(OpMAIHIO, MPO3BYYABIIYIO B
BBICTYIUIGHUSAX JPYrUX CTYJIEHTOB, JOIOJIHEHUS, CJIEJaHHbIE IIPENoJiaBaTeieM U He
OTpa’KEHHbIE B KOHCIIEKTE.

B ocBoeHMM [MCUMIUIMHBI HMHBIMJAMU M JIMLHAMU C  OTpaHMYEHHBIMU

BO3MOXKHOCTSIMM 37I0pOBbsi OOJIbIIOE 3HAUEHUE MMEET MHIMBHIyajbHas ydeOHass pabora
(KOHCYJIBTALIMU ) — TOTIOJIHUTEIIFHOE Pa3bsiCHEHNE YIeOHOTO MaTepHara.
WunuBuyanbHble KOHCYJIBTALMHM I10 NPEAMETY SBISIIOTCA BaXXHBIM (AKTOPOM, CIIOCOO-
CTBYIOUIMM WHAWBUIYAIN3allMd OOYYEHHUS] W YCTAHOBJICHHIO BOCIUTATEIHHOTO KOHTAKTa
MEXy IpenojaBaTesaeM U 00y4yarolUMCsl MHBAJIMIOM WM JMILOM C OTPaHUYEHHBIMU BO3-
MO>KHOCTSIMH 3710POBbBSI.

8. Ilepeuenb WHPOPMANMOHHBIX TEXHOJOIHWii, MCMOJIb3yeMbIX NMPH OCYIIECTBJIEHUH
00pa30BaTeILHOIO MPoUecca MO0 AMCUMILINHE (MO1YJ/II0) (IPH HE0OXOIMMOCTH)
8.1 IlepeuyeHb HEOOXOAMMOTO MPOTPAMMHOTI0 00ecTIeYeHUsl

1. Onepaunonnas cucreMa MS Windows.

2. UnterpupoBanHoe opucHoe npunoxenue MS Office.

3. [IporpammHuoe obecrieueHue sl OpraHu3aIliy YIpaBIsieMoro U 0€30MacHoro J1o-
cryna B IaTepHer.

4. IlporpammHoOe obecrnieueHue Jyuist 6e30macHoi paboThl Ha KOMIbTEpE — (PailoBbIi
AHTUBHPYC, TOYTOBBII AaHTUBUPYC, BEO-aHTUBHPYC U CETEBOU HKPaH.

8.2 IlepeyeHb HEOOXOAMMBIX HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. http://elibrary.ru Hayuynas snexrponHas 6ubimorexa

2. http://www.sciencedirect.com — mosiHoTeKCcTOBast Hay4dHast Oa3a JaHHBIX MEKIyHAPOIHO-
ro usgarenncraa Elsevier.

3. http://apps.webofknowledge.com - MmynsTHARCIUIITHHAPHAS pedepaTHBHO-
oubmuorpaduueckas 6a3a nanHbix MHcTuTyTa HayuHoit nnpopmanuu CIIA.

4. WWW.SCOpPUS.com - Scopus (SciVerse SCopus) MynbTHAXCIUIITHHAPHAS OubaInorpadude-
cKas U pedeparuBHas 0a3a JaHHBIX, CO3aHHAas U3AaTeNbCKON Kopropanueii Elsevier.

9. MarepuajibHO-TeXHHYecKasi 0a3a, He00OXoAUMAasi JJIsl OCYlIeCTBJIEHUsI 00pa-
30BaTeJbHOI0 Mpolecca Mo AMCUMIJIMHE (MOIYJII0)

| Ne | Bun pabor \ MarepuanbHO-TeXHUYECKOe 00ecredeHrne JUCIIUITITNHBI



http://www.sciencedirect.com/
http://apps.webofknowledge.com/
http://www.scopus.com/home.url

N OCHAI€CHHOCTbD

JlexnnoHuwle 3aHsd-
THUA

Aynutopus 227C, ocHalleHHas NEPEHOCHBIM IPOEKTOPOM U
MarHUTHO-MapKEPHOH JTOCKOM.

CemuHapckue 3aHsi-
THUS

(Y4eOHbIM MIIaHOM CEMUHAPCKUE 3aHITHS HE MPETyCMOTPEHBI.)

Texymuii KOoH- | Ayautopust 311C, ocHanieHHass KOMIIBIOTEPHOM TEXHUKOH C
TPOJIb,  MPOMEXY- | MOJKIIOYeHHuEeM Kk cetu HTepHeT

TOYHAsI aTTECTALMS

CamocrosiTenbHas Aynutopua 311C, ocHamieHHas KOMIBIOTEPHOHM TEXHUKOU C
pabota BO3MOKHOCTBIO MOJKIIIOUEHHUs K ceTu «HTepHET», IpOorpaMMon

HKPAHHOIO YBEJIMYECHHUs] U OOECIEYeHHBIH JOCTYIIOM B 3JIEK-
TPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHU-
TeTa.




