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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Ilenn npernonaBaHust — O3HAKOMUTH CTYACHTOB C METOJAMHU IIOJIYyYEHUS U
MCCIICZIOBaHHSI HAHOMATEPUAIOB, OIICHUTh OCOOCHHOCTH UX CBOMCTB U CTPYKTYPBHI.

1.2 3apauyu u3dyyeHus JUCUMIIMHBI

B pesynbrare m3yueHHs OUCHUIUIMHBI CTYACHT IOJDKEH MPHOOpPECTH 3HAHUS,
YMEHUS M HaBBIKH, HEOOXOIHMMBIE Ui €ro MpoeCCHOHATLHOW esITEeIbHOCTH B
KadecTBe OakamaBpa Gu3uku 1o HampaBieHnto Dusnka, a TakKe MOIYYHTh
cBeZleHUsI 00 OCOOEHHOCTSIX HCCIIEeIOBaHMSI HAHOMAarepuajJoB B KOHKPETHBIX
TEXHOJIOTHUSX.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOM MPOrpaMMbl

Koa v HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOoMneTeHUunmn

IIK-2: Cnioco0eH K BbINOJHEHUI0 (PM3HYECKUX IKCIIEPUMEHTOB U (MJIH)
TeopeTHYeCKUX UCCJIeI0BAHUII 10 32IaHHOIl MeTOIMKE, COCTABJIEHUIO ONTUCAHNS
NMPOBOAMMBIX HCCJIEIOBAHUI M aHAJM3Y Pe3yIbTATOB

[1K-2.1: Beibupaet MeTo b1 METO/IbI TPOBEACHUS (PU3UUECKUX IKCIIEPUMEHTOB
poBeIeHUsS (PU3MUECKUX
AKCTICPUMEHTOB U (WJIH)
TEOPETUUYECKUX UCCIEIOBAHUN,
0000611eHNS 1 00pabOTKH

UHpOpMaIIH
[TK-2.2: Odopmisier COCTOBJISITh OTYETHI 110 PE3yJIbTaraM HAy4YHO-
pe3yNbTarThl Hay4HO- HCCIIeI0BaTeIbCKoM paboTte

UCCIIEIOBATENLCKUX | (HJTH)
OIBITHO-KOHCTPYKTOPCKUX
paboT

[TK-2.3: CocTaBnsieT OTYEThI HaBBIKAMU COCTaBIEHUS U 0()OPMIICHHS OTYETOB TIO
(pa3zenbl OTYETOB) TIO TEME UITK | TEME

M0 pe3yJibTaram MpPOBEJICHHBIX
9KCIIEPUMEHTOB

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI
SI3BIK peanu3anuy TUCUUILIMHBL Pycckuil.

Jucnuruinnaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
3NO0C anocC 3N0C 3UO0C
1. BBerenue B Mup HaHoMaTepuaJioB. VicTopusi pa3BUTHS TeX-HOJIOTHI NOJy4YeHUsI HAHOMATEPHAJIOB.

1. Knaccudukarus marepuanoB 1o pazmepam, popme u
CTPYKType€: KpUCTAUINYECKUE, TOTUKPUCTALINYECKHE,
amMopQHbIe TBEpbIE TENa; 00BEMHbBIE MaTEPUATbI, TOHKUE
IUIEHKH, HAHOYAaCTHUIIbl U HAHOCTPYKTYpHI. I1yTh pa3Butus
TEXHOJIOTHU MOJTy4YeHus HaHO-MaTepuanoB. O030p METO/10B
CUHTE3a KPUCTALINYECKUX MaTe-pHATOB: POCT KPUCTALIOB
Y TOHKUX KPUCTAUIMYECKUX IICHOK, NOJIyYeHUE
HAHOYACTHII, METObI TUTOrpaduu U TPABICHHUS Ma-
TEpPHUAJIOB.




2. Knaccuduxkanus marepuanoB 1o pasmepam, Gopme u
CTPYKTYype: KPUCTALINYECKUE, TOTHUKPUCTALINICCKHE,
amop(HbIE TBEPBIE Te-JIa; 00BEMHBIE MaTepUalIbl, TOHKHE
IJICHKH, HAHOYACTHLIBI U HAHO-CTPYKTYpBL. IlyTh pazBuTus

TEXHOJIOTUH MOTy4YeHHUsT HaHoMaTepua-ioB. O030p METOI0B

CHUHTE3a KPUCTAIMYECKUX MaTepUalIOB: POCT KPUCTALIOB
Y TOHKUX KPUCTAUIMYECKUX IUICHOK, ITOJIyYEeHUE HAHO-
YacTHII, METO/IbI TUTOTPAQHUH U TPABJICHUS MaTepUAIIOB.

3.

2. O030p coBpeMEeHHbIX HAHOTEXHOJIOTHI U MEePCIEeKTUBbI UX pa3

BUTHUA.

1. OG30p COBpEMEHHBIX METOJIOB MOJIYUYEHUS U
UCCIICIOBAHUS Ha-HOMATEPATIOB: MOJICKYJISIPHO-Ty4YeBas
AMHUTAKCHS, TUIA3MO- XU-MUYECKOE PEaKTUBHOE OCAKIICHHUE,
OCKJICHUE METAUIOPTraHYe-CKIX COSMHEHHUH 13
ra3000pa3Hoii (ha3bl, aTOMHO-CIIOEBOE OCa-KICHHE;
dboTomuTorpadus, 1azepHas U AIEKTPOHHAS JTUTOTpa-Pus;
XKUJIKOCTHOE M CyXO€ TPaBIICHUE; PEHTICHOCTPYKTYPHBIN
AHATN3, PJICKTPOHHAS U aTOMHO-CHIIOBas MEKPOCKOITHSI.

2. O030p COBPEMEHHBIX METO/I0B MOIY4YEHUS U
UCCJIEIOBAHUSI HAHOMATEPAIOB: MOJIEKYJISIPHO-TTyYeBast
SMUTAKCHS, TUIa3MO- XUMHUECKOE PEaKTUBHOE OCaXICHUE,
OC@KJICHUE METANIOPIraHUUECKUX COSUHEHUN U3
raz000pa3Hoii (ha3bl, aTOMHO-CIIOEBOE OCAXKICHUE;
doromuTorpadus, 1azepHas U AIEKTPOHHAS JINTOTpadus;
AKHUJIKOCTHOE U CyXO€ TPaBJIECHUE; PEHTTCHOCTPYKTYPHBIi
AHAIIN3, AJIEKTPOHHAS U aTOMHO-CUJIOBAast MUKPOCKOIIHS.

3.

3. MeToabl nojiy4eHnsi HA-HOMATEPHAJIOB.




1. OcHOBHBIE TPUHITUIIBEI U OCOOCHHOCTH Pa3HOOOPA3HBIX

MOJIXOJIOB CHHTE3a HAHOMATEPAIOB: MOJICKYJIIPHO-Ty4YeBast
AMUTAKCHSI, TUTA3MO- XUMHUECKOE PEaKTUBHOE OCaXKICHUE, 8
OCKJICHUE METALIOPTaHNYECKUX COSTUHCHHIA U3
razo00pa3Hoil ¢a3bl, aTOMHO-CIIOEBOE OCAKICHUE

2. OcHOBHBIE IPUHLIUITBI U OCOOCHHOCTH Pa3HOOOPa3HBIX
II0JIXOJI0B CUHTE3a HAHOMATEPAJIOB: MOJIEKYJIIPHO-Ty4eBas
SMUTAKCHS, TIa3-MO- XUMHUYECKOE PEaKTUBHOE OCAXKICHHUE,
OCOKJICHUE METAIOPra-HUUECKUX COEANHEHNHN U3
razo00pa3zHoil (azbl, aTOMHO-CJIOEBOE OCAKICHHE.

3.

4. MeToapl co3iaHNsl CYOMHKPOHHBIX IUIAHAPHBIX U BEPTHKAJIBHBIX CTPYKTYP.

1. ®oTonurorpadus, nazepHas U AEKTPOHHAS TUTOTpadust
KaK OC-HOBHbIE€ METO/Ibl CO3JaHUsI HAHOCTPYKTYP.
ANbTepHaTUBHBIE METO-/1bI MOIU(UKAIIUN TTOBEPXHOCTH U
HAHECEHHUsI PE3UCTUBHBIX MACOK: HMITPHHT JIMTOrpadus,
JIOKIbHOE aHOJIHOE OKHCIICHHE, IepheBast
HaHoJuTorpadus. TpaBieHNe MaTePHAIOB: KUJAKOCTHOE
XHUMHYE-CKOE, CyX0€ IIa3MEHHO-XUMUYECKOe U
PEaKTHBHOE, CyX0€ HOHHOE.

2. ®oronurorpadus, 1azepHas U dIEKTPOHHAas JUTorpadus
KaK OCHOBHBIE METO/Ibl CO3JJaHNsI HAHOCTPYKTYP.
AJ'II)TepHaTI/IBHI)IG METOAbI MOI[I/I(l)I/IKaU;I/II/I IMOBECPXHOCTU U
HAHECEHHUs PE3UCTUBHBIX MACOK: MMIIPUHT JIMTOrpadus,
JOKIBHOE aHOJIHOE OKHCIICHHE, IIepheBas
HaHoJuTorpadus. TpaBieHre MaTepHAIOB: KUAKOCTHOE
XUMHYECKOE, CYXO€ INIa3MCHHO-XUMHWYCCKOC U PCAKTHUBHOC,
CyX0€ MOHHOE€.

3.

5. MeToabl HcCIeI0BAHUS HAHOMATCPHAJIOB.




1. OCHOBHBIE METO/IbI UCCIEOBAHUS U XapaKTepU3ALIUU
HAHCTPYK-TYp: PEHTI€HOCTPYKTYPHBIN aHAIN3,
MIPOCBEYMBAIOIIAST M CKaHU-PYIOIAst SJICKTPOHHAS
MI/IKpOCKOHI/IH, ATOMHO-CHUJIOBAs U TYH-HG.HBHEUI
MUKpockorusi. OCHOBHBIE TTOAXO/IbI UCCIIeA0BaHUs (HH-
3UYCCKHUX CBOﬁCTB Ha.HOMaTepI/IaJIOB 1 OTJINYNA OT TAKOBBIX
JU1s1 OOBEMHBIX MaTEPHAIOB.

2. OCHOBHBIE METO/BI UCCIIEIOBAHUS U XapaKTEPU3ALUU
HaHCTPYK-Typ: PEHTI€HOCTPYKTYPHBIN aHAIN3,
IIPOCBEYMBAIOILAA M CKaHU-PYIOLIast DJIEKTPOHHAs
MUKPOCKOIIHsI, aTOMHO-CUJIOBAs U TyH-HEJIbHASA
MUKpocKkonus. OCHOBHbIE NOAX0/IbI UCCIIEN0BaHUS (Pu-
3MYECKUX CBOWCTB HAHOMATE€pUAIOB U OTINYHS OT TAKOBBIX
JU1 00BEMHBIX MATEpUATIOB.

3.
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. KanutonoB A. M., Penpkun B. E. ®u3uko-MexaHu4eckue CBOMCTBa
KOMITO3UIIMOHHBIX MarepHaioB. YIIPyrue CBOMCTBA: MOHOTpadus
(Kpacuosipck: COY).

2. bapeioun A. A., Tomunun B. U., Tomwiuaa H. I1. ®usuko-xumus
HAHOYACTHI], HAHOMATEPUATOB U HAHOCTPYKTYP: yueOHOe mocodue sl By30B
1o cnenuanbHOCTAM "[IpoekTrpoBaHUE U TEXHOJIOTHUS PATUOITEKTPOHHBIX
cpeacts” u "[IpoekTHPOBAaHUE U TEXHOJIOTHUS IIEKTPOHHO-BBIUYNACINUTEIbHBIX
cpenctB" HanpasieHus 210200 "[IpoekTupoBaHuE U TEXHOIOTHS
anekTpoHHBIX cpencts”, 03.06.2010 r.(Kpacuosipck: Cubupckuit
benepanbubiii ynusepcutet [CDVY]).

3. Hemuxosckuii B. ., Byranbrep I. A. @u3nka KBaHTOBBIX HU3KOPa3MEPHBIX
crpykryp(Mockaa: Jloroc).

4. Hparynos B. I1., Heuzsectnsiii U. I'., [pununn B. A. OcHoBBI
HAHOZJICKTPOHUKH: yueb. mocodue ais cTyAeHToB By30B(MockBa:
du3MarKHuTA).

5. KanutonoB A. M., Tepemos C. I. U3meHeHne ynpyrux NOCTOSHHBIX TBEPABIX
TEJ MPU PAHTOBOM IEPEX0/I€ MOHOKPUCTAIUI-IIOIMKPUCTALI: MOHOTpadust
(Kpacnosipck: UITK CDY).

6. Xaptmann Y., 3axapoBa T. H., [1arpuxees JI. H. OuapoBanue
HaHoTexHojoruu: [yued. nocobue](Mocksa: BUHOM, Jlaboparopust
3HAHUH).

7. baprioun A. A., baxtuna B.A., Tomunun B. U., Tomununa H. T1. ®uszuko-
XUMHSI HAHOYACTHII, HAHOMAaTepUaIOB M HAHOCTPYKTYp: yueOHoe mocobdue
(Kpacnosipck: COYV).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoOCTPaHsieMoe MPOrpaMMHOe
olecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
o0ecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMIEH3UI0, a TAK:Ke CBOOOTHO
DACNDOCTDAHsieMOe MDOrDAMMHOe o0ecreyeHme):

1.  Maremarudeckue MakeThl, JEKTPOHHbIE TaOIUIbI U 0a3bl TaHHBIX,
JOCTYIIHBIE Yepe3 JOKANbHYI0 ceTh COY.

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHabHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. NCC ne ncnonb3yroTcs.

S ®onpa OLEHOYHBIX CPEACTB
OneHoYHbIE CpeICcTBa HAXOAATCS B MPUIIOKEHUN K padodynM MporpamMMam
JTUCLUIUINH.

6 MarepuajJibHO-TeXHMYeCKas1 (0a3a, HeoOXoAMMasi 1JIfl OCYIEeCTBJIECHUS
00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIJINHE (MOLYJII0)



YuebHo-nmadboparopHas 6aza kageapsl GU3UKH TBEPAOTO TeIa U HAHOTEXHOJIOTUH U
aynutopHbii poug COY.
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