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PABOYAS TIPOT'PAMMA YYEBHOM JUCIHUIIINHBI
®DT/.B.01 Tonkue NIeHKHU B pa3BUTHUH NIPECTABJICHUH 0 pa3MepHOM 3¢ deKkTe B CTPYKTYpe U
CBOIiCTBAaX HEOPraHUYECKUX MaTepuajax

1. Koa v HaumeHoBaHMe HanpaBneHusi NOAroToBKu/cneLnanbLHOCTH:
04.04.02 — Xumus, husuka u MexaHUKa Mamepuasoe
2. Mpodmnb nogroToBkM/cneymanmsaums:

Mporpamma «Xumus, uamka 1 MexaHuKa HOBbIX (PYHKLMOHaNbHbIX MaTepuarnos U Ha-
HOMaTepuanoB»

3. KBanudumkauua BbinyCcKHUKa: Mmazucmp

4. ®opma 00y4eHHsI: OUHAS

5. Kaq)ez(pa, oTBeHaKOIIas 3a peajan3aluio JTUCHUIIIMHBI: MaTCpI/IaHOBCI[eHI/IH U MHAYCTPUU HAHOCH-
CTEM

6. CocraBuresu nporpammbl: A.p.-M.H., npo¢. Heenee Banenmun Muxaiinoeuu, 0.¢h.-m.H., npogp.
benonozoe Eeézenuit Koncmanmunosuu

7. PekomeHnaoBana: Hay4HO-MeTOOMYECKUM COBETOM XMMUYECKOro dpakynbTeTa, npotokon Ne 3
oT 19.04.2022
8. YueoOnniii roa: 2023-2024 Cemectp(bi): 3



9.llesn ¥ 3a7a4M Y4eOHOIM U CHUTIIHHBI:

VYcBoeHue CIIOKUBIITHXCS HpeI[CTaBJ'IeHI/Iﬁ O POCTC, 0COOEHHOCTAX CTPYKTYPbI U CBOMCTB IIJICHOK U IJIe-
HOYHBIX T'€TCPOCUCTEM, HpI/IO6peTeHI/Ie MPAKTUYCCKUX HABBIKOB IO MCTOAaM IMOJTYYCHUS IIJICHOK U I'CTC-

POCTPYKTYD.

10. Mecmo yuebnou oucyunaunsl ¢ cmpykmype OOII: (o6s3aTenbHAs WM BapUAaTUBHAS 4YacTh
610K, K KOTOpoil oTHOcHuTcs nuctuminHa) @T. Yacts, popmupyemas ydacTHUKaMH 00pa30BaTEIbHBIX
OTHOLUEHUH

11. Ilmannpyemble pe3y/bTaTbl 00y4YeHHs 1O AUCHHUILVIMHE/MOAY/II0 (3HAHUSI, YMEHHS, HABBIKH),
COOTHECeHHbIe ¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOEHHs 00pa30BaTeIbHOI NPOrpaMmMbl (KoMIIe-
TeHUHMAMH BbIIIYyCKHUKOB):

Kog HaseaHwne komne- Koa(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
TEHLNN
MK-3 | CnocobeH oBna- MK-3.1 | CnocobeH ucnonb- 3HaTb: COBpeMeHHble NpeacTaBeHns O NOAXO-
AeTb B npodec- 30BaTb 3HAHUA O Aax K CUHTEe3Yy TOHKOMMNEHOYHbIX MaTepuanos C
CUoHanbHon oes- cocTaBe, CTPYKType | 3agaHHbIMU CBOWCTBAMMU
TENbHOCTN OCHOB- 1 CBOWCTBax maTe- YMeTb: UCMONb30BaTh NOMyYeHHble 3HaHWS NS
HbIMU TUMOBLIMU puarnoe ans petue- BblbOpa MeToda cuHTe3a
MeTogamMu cuHTe3a HUS 3aJay maTe- BnageTb: HaBblkaMy CUHTE3a TOHKOMIEHOYHbIX
W aHanu3a Be- puanoBegeHus mMaTepuanos
LECTB, 9NIEMEHT- MK-3.2 BnageeT OCHOBHBbI- 3HaTb: OCHOBHbIE TUMbl TOHKOMMEHOYHbIX MaTe-
Horo u ¢pasoBoro MU METOAaMU CUH- puaroB u Ux CBONCTBa
cocTaBa, CTPYKTY- Te3a 1 aHanusa Be- | YMeTb: NPOrHo3MpoBaTh BO3MOXHOCTU NpUMe-
pbl 1 CBOWCTB Ma- LecTBa HEHWs1 TOHKMX MIEHOK B pasfnyHbIX obnacTsx ¢
Tepuanos (BKIto- YYETOM MX DUBMKO-XMMUYECKUX XapaKTEPUCTUK
Yas HaHomaTepua- BnapgeTb: HaBblkaMy NCNONb30BAHUSA 3HAHWUIN O
nbi) CBOWCTBaX OCHOBHbIX KNAcCoB TOHKMX MIIEHOK
ONS peLleHns KOHKPETHbIX NPodeCcCUoHanbHbIX
3agad

12. O0beM AUCHUNIMHBI B 324eTHBIX ¢IMHULIAX/4acaX B COOTBETCTBUM € Y4eOHBIM IIAHOM —
2/72.

dopma NPoMeXyTOYHOM aTTecTauumn — 3aveT

13. Buabl yueOHol padoThl

TpyaoemMKoCTb
Bupg yuebHow paboTbl Bcero o cemecTpam
2 cemecTp 3 cemecTp
KoHTakTHas paboTa 18 18
nekymmn 18 18
npakTuyeckme -
B TOM 4mcne:
nabopaTtopHbie -
KypcoBasi paboTa -
CamocTtosTenbHasi paborta 54 54




lMpomexyTouHasa aTTecTauuns (019 sk3ameHa)

WToro:

72 72

13.1.

Couepmanne AUCHHUIIIMHBI

n/a

Haumenosanue
pazzena JUCIH-
[UIAHBI

Conepskanue pasjiena JUCIUIUTUHbBI

Peanuzanus
paznena auc-
OUILIJIMHEBI C
MOMOIIbIO OH-
JalH-Kypca,
OYMK *

1. Jlekuun

11

Bseneunue

PazmepHblii 3¢ (ekT CTPYKTYpBI U CBOHCTB — OCHOBA OTIpe-
JeTICHUS TIOHSTUS TOHKAs! TICHKA

Mauteie yacTHIpl, KiacTepsl. [[puMeHeHne TOHKUX TUICHOK B
TEXHHUKE, TEXHOJIOTHH MUKPOIJIEKTPOHHKH.
HaHOTeXHOJIOTHH ¥ HAHOCHCTEMBI.

1.2

Meroapl noiry-
YeHUS IJIEHOK U

reTepOCTPYKTYP

q)I/I3I/ItI€CKI/IC, XUMHUYCCKUC, (bH3HKO-XPIMI/I‘{eCKI/IC METO/bI
HaHCCCHU IIJICHOK. Hpoueccm IIpu B3aUMOJCUCTBHU aTO-
MOB, MOJICKYJI U paluKaJIOB C IOBEPXHOCTHIO ITOATIOXKKH.

TexHuka nmonyueHus: KoHaeHcara. TepMuueckoe HaHECEHHE,
Honno-miasMeHHoe HaHeceHue; I1masMoxumMuueckoe ocax-
nenne; MoHHO-1yueBOe 0CaXIeHHE; XUMUYECKOE OCaXKIe-
HUE U3 Mapora3oBoi (azbl

13

Bupel pocra,
CTPYKTypa u

cyOcTpyKTYypa
IUICHOK

OpueHTHPOBaHHAS KPUCTAIIN3AIUS TUIEHOK. DIUTAKCHUSI.
Kpurepun nporuosa opueHTanuu.

Poct nnenox no @onpmepy u Bebepy. Kunerunka 3apoxe-
HUS U POCTa, CTPYKTYpa, CyOCTPYKTYpa.

Poct no ®panky u Ban nep Mepse. CtpykTypHBbI€ U CYy0-
CTPYKTYpHBIE ITPEBPALLEHUS IIPU POCTE IIIEHOK.

Poct no Crpanckomy u KpacraHosy.

O6pazoBanue 1edeKTOB B MPOIECCE POCTA MIICHOK.
HanoctpykTpHble Matepuainbl. DyHKIIMOHAIBHbBIE HAHOMA-
Tepuaibl. PeanbHast KpucTaminyeckas CTpyKTypa HaHOCT-
PYKTYpUPOBaHHBIX MaTepHaJOB.

JleeKThl KprucTaTNYeCKON peleTK HaHOMaTepHraoB. 3a-
BUCHMOCTb I1€pH0J1a KPUCTAJUINUECKOM PEIIETKH OT pa3Mepa
HaHOKpHCTa/U1a. MUKpOHANpsKEHNE KPUCTAJUIMYECKOH pe-
LIETKH B HAaHOMaTepuaiax. J[oyst MoBEpXHOCTH B HAHOMATE-
puanax. [ToBepxHocTHbIN noTeHman ['mdoca

1.4

I'erepocTpyk-
TYpBI

I'erepocTpykTypsl. Buasl rerepoctpykryp. CTpoeHHE MEX-
(ha3HBIX TPAHUII B TETEPOCTPYKTYPAX.

[TonynpoBOIHUKOBEIE TETEPOCTPYKTYPHI - OCHOBA MPHUOOPOB
CBUY-TexHUKH, CUCTEM CBSI3H, TEJIEKOMMYHHUKAIINI, BHIYMC-
JIMTCIIbHBIX CUCTCM, OIITO3JICKTPOHUKH, KBAaHTOBOU HAHO- U
CITUHTPOHHKH.




I'eponepexo - OCHOBHOM 3JIEMEHT reTepocTpyKTyp. [1o-
CTpOEHHE SHEPreTUUYEeCKON AMarpaMMbl B MOJIENIN UealIbHO-
ro rerepornepexona. [IpaBuiio 31eKTpoHHOTO CpoACTBA —
npaBmwio AHnepcoHa. XapakTepUCTUKH MOTYIPOBOAHHUKO-
BBIX T€TE€PONEPEX0/I0B: IUPUHA 3aMPEIICHHON 30HbI; TEp-
MOJIMHaMU4eckasi paboTa BbIX0/1a; PACCTOSHUE OT YPOBHS
®epmu 10 YpOBHS BaKyyMa; JISTUPOBAHUE MaTepuaa;
CPOJCTBO K JJIEKTPOHY

1.5 | Ocobennoctu Oco0eHHOCTH CBOMCTB TOHKUX IUICHOK. [IposiBieHus pas-
CBOWCTB MepHOro 3¢ (peKTa MEXaHUYECKUX, FJIEKTPUUECKUX, MarHUT-
HBIX, TETNIOQU3NIECKUX, OITUYECKUX CBOMCTB.

OCHOBHbBIE IPUHIMIIBI IUTAHAPHOM TEXHOJIOTUH. AAre3usl.
Jlutorpadus. Perrrenonurorpadus. DIeKTpOHHO-ITydeBast
nurorpadus. dhdext 6m30cTH.

AHun3oTponus CBOMCTB. AHU30TPONUS HOHHOTO JIETHPOBa-
HUS. ABTO3IUTAKCHSI KpeMHMsL. MOJeKyIsIpHO-Ty4eBas 3H-
TaKCHsl.

13.2. Tembl (pa3aenbl) IMCUMILUIAHBI M BUbI 3aHATHI

Ne Buel 3ansTrii (4acoB)
HaumeHnoBanue Tembl
n/ Jlex- | IIpaktuye- CamocTos-
(paznena) AUCUUTIITMHBI JlaGopaTopHbie Bcero
I UH CKHUe TenbHas paboTa
1 | Beenenue 2 10 12
2 MeTo/1p1 TToNTy4eHus TIEHOK 4 10 14
U TeTEPOCTPYKTYP
3 Bunsr pocra, cTpykTypa u 4 10 14
CyOCTpYKTYypa IJICHOK
4 | T'erepoCTpyKTYpbI 4 10 14
5 | OcobGeHHOCTH CBOWCTB 4 14 18
Uroro: 18 54 72

14. Metoanueckue ykazaHus AJis1 00y4ar0MXCs M0 OCBOCHHIO TUCUMILIUHBI
(pexomenoayuu 06y4arOWUMCsL NO OCBOEHUID OUCYUNTIUHBL: pAOOMA ¢ KOHCHEKMAaMU JIeKYull, npe3enma-

YUOHHBIM MAMEPUATIOM, 8bINOIHEHUe NPAKMUYECKUX 3A0aHUll, Mecmos, 3a0aHull meKyuel ammecmayuu
um.o.)

OpraHH3auH51 HU3YUCHUA JUCHUIIIIMHBI MIPEAIIOJIaracT:

. M3Y4Y€HHE OCHOBHBIX U JIONIOJHUTENbHBIX JIUTEPATYPHBIX HCTOUHUKOB;
. TEKYIINH KOHTPOJIb YCIIeBAeMOCTH B (hOpMe YCTHOTO OIPOCa IO OCHOBHBIM pazjienaM JUCIUILIH-
HBL

15. IlepeyeHb OCHOBHOI U I0NOJTHUTEIBHON JUTEPATYPbI, PeCYpCOB MHTEPHET, HEOOXOAUMBIX JIIA
OCBOEHHSl JUCHMILUIMHBI (CHUCOK Jumepamypvl oQopMisemcs 8 COOMEEemcmseuu ¢ mpebo8aHusmMu
T'OCT u ucnonvzyemcs obwas cK803Has Hymepayus 0is cex U008 UCHOYHUKOB)

a) OCHOBHas JIUTepaTypa:

Ne i/ Uctounux
lottmreiin I'. @u3nko-xuMudeckue 0CHOBBI MaTepuanoBenenus / I'. I'oTTmireiin; mep. ¢
1 anry.; moj pex. B.I1. 3momanoBsa. - M. : bunom. JIabopartopus 3nanuit, 2009 — 400c.:

NJIL.- (myumuii 3apyOexHBIN yUeOHUK).
Tpetbsixos 0./1. Beenenne B xumuto TBepAo¢azueix marepuaiosn. / FO.J]. TpeTbskos,
B.IL. ITytnses. Cepus: Knaccuueckuii yauBepcuteTckuii yaeouuk. — M. : Hayka, 2006. —




400 c. U3n. «Hayka»
Hesne B.M. ToHkue TUICHKH HEOPTaHUISCKUX MaTEpHAIOB: MexaHH3M pocTa U Cy0-
crpykrypa. / B.M. UeBnes. yueb. nocobue. — Boponex: UITL BI'Y, 2008. — 496 c.

0) IOTMOHUTENbHAS JINTepaTypa:

Ne /it HcTouHuk

4 ApsamacoB b.H. Marepuanosenenue. / b.H. ApzamacoB u ap. — M. : Uzn. MI'TY
um.baymana, 2003. — 256 c.

5 Pxesckas C.B. Marepuanosenenue. / C.B. Pxesckast. - M. : Jloroc, 2006. — 304 c.

6 EmnceeB A.A. ®ynknmonanpHbie HaHOMaTepuanbl. / A.A. Enucees, A.B. Jlykamuh;
nop pexa. FO.JI. TperpsikoBa. yue6. mocobue. - M. : duzmariut, 2010. - 456 c.

7 I'yceB A.M. Hanokpucrammmaeckue matepuainsl. / A.W. I'yceB, A.A. Pemnens. — M. :
®usmaraur, 2000, 224 c.

8 N.I1. Cy3naneB. @U3UKO-XUMHS HAHOKJIACTEPOB, HAHOCTPYKTYP U HAHOMAaTEepUAJIOB. /
N.I1. Cy3naneB. Komxnura.- M. : 2006 - 592 c.

9 AnppeeBa A.B.OcHOBBI (PU3MKOXUMUU U TEXHOJOTMH KOMIIO3UTOB: yuel. mocodue ams
By30B. / A.B. Auzpeesa. - M.: UTTIPXKP, 2001. — 192 c.

10 OxcunHas kepamuka: ciekanue u nonsydects. / B.C. bokynos B.C., A.B. benskoB u
ap. — M. : U3n. PXTYVY, 2007. - 584 c.

11 Hesnes B.M., KocunioB A.T. u 1p. MeTo1bI HicClIeIOBaHUS aTOMHOM CTPYKTYPHI U CyO-
CTPYKTYpbI MaTepuasioB. Yu.nocobue. M3a.Bop.roc.rexn.ynus. 2003, 485 ¢

B)MH(pOpPMaLIMOHHBIE 3JIEKTPOHHO-00pa3oBaTeIbHbIe pecypchl (0hUIIHANIbHBIE PECYpChl UHTEPHET)™ !

Ne i/m Pecypc

12 https://www.lib.vsu.ru/ - caiim 3onanvnou Hayunoti bubnuomexu Boponesicckoeo cocy-
0apcmeeHH020 YyHueepcumema
13 | http://www.nanometer.ru/ - Hanomexnonoeuueckoe cooobuecmaso « Hanomempy
http://www.nanonewsnet.ru/ - rosocmu Hanomexuoro02Ull, UHPOPMAYUOHHO-
14 | ananumuueckoe uzdanue, NOCEAUIEHHOE BONPOCAM NONYIAPUZAYUU U PAZGUMUSL HAHO-
mexHnono2utl 8 PO
http://www.rusnanonet.ru/ - unghopmayuonno-ananumuyeckutl nOpmai poCCUtCKol Ha-
YUOHATILHOU HAHOMEXHON02UYECKOU Cemiu
* Buauane ykaspiBatoTcs DBC, ¢ KOTOpbIME UMEIOTCs toroBopa y BI'Y, 3areM OTKpBITBIE JIEKTPOHHO-
o0Opa3oBaTeNbHbIE PECYPCHI

15

16. Ilepeyenb y4eOHO-METOAUYECKOT0 oOOecHedeHUs] I CAMOCTOSTEJbHOW PpadoThl (yueOHO-
MemoouuecKue pekoMeHOayuu, nocoous, 3a0a4HUKU, MemooudecKue YKazanus no GblNOIHEHUI0 NPAKMU-
YecKux (KOHMpOoIbHbIX) pabom u op.)
Ne n/mt HcTouHunk

1 Hesnes B.M. ToHkue mieHKH HEOpraHMUECKUX MaTepuanoB: MexaHusm pocrta u cy0-
cTpykrypa. / B.M. HeBnes. yueb. nocobue. — Boponex: UIIL[ BI'Y, 2008. — 496 c.
ToHKMe MIEHKU U TeTEPOCTPYKTYPHI : COOPHUK 3a]1a4 U BOIIPOCOB : y4eOHO-
METOANYECKOEe TOCOO0He I BY30B : [ cTyl. 4 K. XuM.1 3-4 k. pu3. PpakyabTeToB Ha-
2 npasyienus 020300 - Xumust, pusnka u mexanuka matepuaios] / coct.: B.M. Hesnes,
A.C. IIpmwxumoB .— Boponex : Uznarenscko-nonurpaduyeckuii neHTp Boponexckoro
roCyJapCTBEHHOr0 yHHBepcurera, 2013
CO6opnuk 3a1a4 1o kypey "®dusnka ToHkHX mieHok" (Mertoanyeckue ykazanus) B.M.
Uesnes, benonoros E.K., U3narensctBo BI'TY, Boponex, 2004r. 30c.



https://www.lib.vsu.ru/
http://www.nanometer.ru/
http://www.nanonewsnet.ru/
http://www.rusnanonet.ru/

17. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble 1JIsl peaan3aluu y4eOHoi JMCIHIIJIMHBI,
BKJII0YAsi IPOrpaMMHoOe o0ecniedeHrne 1 HHGOPMAUMOHHO-CIIPABOYHbIE CHCTeMbI (IIPU HE00X0aHU-
MOCTH)

18. MaTepHaJILHO-TeXHI/I‘leCKOC o0ecrneyeHue JAUCHUIIJIMHBI:

MyJIbTUMEANIHBIN TpoekTop BENQ, 3xpaH, HOyTOYK.

19. ®oH OLIEHOYHBIX CPEACTB:
19.1. TlepeuyeHb KOMIETEHIHII ¢ yKa3aHHEM ITANOB (JOPMUPOBAHUS H MJIAHUPYEMBIX pPe3yJabTa-
TOB 00y4YeHus

Ne HaumenoBanue pasnena qucuun- Komnerennusi(n) | Uunukatop(sl) | O1ieHOUHBIE CpeICTBA
n/m | JUHBI (MOIYJIs) JIOCTHOKCHHS

KOMTICTCHITNH
1 Meroap! morydeHus mwieHok u re- | [IKB-3 IIKB-3.1 VYcTHBIH onpoc

TEPOCTPYKTYp. Tepmuueckoe Haue-
cenue; Monno-niasmennoe Hanece-
Hue, [Inazmoxumuyeckoe ocaxicoe-
Hue, HonHno-nyuesoe ocasicoenue,
Xumuueckoe ocadxcoeHue u3 napo-
2a30601l aszwl.

2 Bunel pocra, crpykTypa u cyo- YceTHBI onpoc
CTPYKTYpa IUIeHOK. Opuenmupo-
BAHHASA KPUCMANTUZAYUS NIEHOK.
Onumaxcus.

3 I'emepocmpykmypsi. HanotexHo- I1KB-3.2 VYcTHBIN onpoc
JIOTUU ¥ HAHOCUCTEMBEI.

4 Ocobennoctu cBoricTB. [IposiBre- VeIl onpoc
HUS pa3MepHOro 3¢ dexra MexaHu-
YECKHX, JIEKTPHUECKUX, MATHHUT-
HBIX, TETIOPHU3NUECKUX, ONITHYE-
CKHMX CBOMCTB.

* B rpape «POC» B 00s13aTeNbHOM MOPSAIKE MEPEUUCIAIOTCS OLEHOYHBIE CPE/ICTBA TEKYyIIEH U mpome-
KYTOYHOW aTTEeCTAlUM.

19.2 Onucanue KpuTepHEeB U IIKAJBbI OLECHHBAHHMS KOMIIETEHUMH (pe3y/bTaToB 00y4YeHUs1) NMpPH
NMPOMEKYTOYHOH aTTecTallul

Jnist oueHUMBaHUA Pe3yNIbTaTOB 00yUEHHsI Ha 3a4€Te UCIIOB3YETCs — 3aYTEHO, HE 3a4TEHO
CooTHo1IeHre ToKa3aTeNel, KpUTEpUeEB U IIKAJIbl OLIECHUBAHUS pPe3yJIbTaTOB O0yUYEHHUSI.

YpoBeHb
Kpurepuu onieHMBaHUS KOMIIETEHIINI chopmupo- IIIkamna omeHOK
BaHHOCTH
KOMIIETECH-
Ui
3HaeT W TOHMMAeT CYIIHOCTh pasMmepHoro 3ddexra; 3Haer | [lopocoswvii | 3aumeno
OCHOBHBIE€ MOJXOAbl CO3JAaHUSI TOHKHUX IUICHOK W TMPOBEACHUS VpOBeHb
UCCIICIOBAHUN WX CTPYKTYpbl M CBOMCTB; yMEET TOTOBHUTH
00pa3Ibl 711 UCCIICIOBAHMS; BIIaJIceT HAaBBIKAMH MCIIOJIb30BaHUS
METOJMK ¥ TOPUMEHSIET MX T[pPHU  PELICHUU 3a1a4




MaTepHaJoBeeHNus 0e3 MPSAMBIX YKa3aHUH Ha MOPSIOK ASHCTBHUMA
JUld pelieHus. BiiageHue OCHOBHBIM MaTepHalIOM Kypca, JaeT
IIOJIHBIE U IPABUJIbHBIE OTBETHI HA 3a4eTe.

Hwmeet npencrasiieHue 0 COACPKAHUM TUCLHUIUIMHBI, HO HE 3HAET - He 3aumeno
METOAMK M (PU3NYECKHX NPUHIMIIOB; HE YMEET HpPOBOIUTH
U3MEpPEHUs IapaMeTPOB HAHOOOBEKTOB U HAHOCUCTEM; HE UMEET
HaBBIKOB 00pabOTKM pe3ynbTaToB. CyYIIECTBEHHO MCKaKaeT
OTBeTHI 110 Bonpocy. OTcyTcTBUE 3HAHUI 1O BOIpocy OuiieTa Ha
3a4eTe WJIM HEBEPHBIE, 3HAUNTEIILHO UCKAKEHHBIE OTBETHI.

20. TunoBble OlIEHOYHBbIE CPEACTBA U METOAUYECKHE MATEPHAJIbI, ONIpeAe/siioNe MPoLueayphbl Olle-
HUBaHUA (3a1aHUSI, MATEPHAJIBI VISl OLlEHKUA 3HAHUA, YMEHU, HABBIKOB U (MJIM) ONbITA JIeATe]b-
HOCTH, XapaKTepu3ymomme 3Tanbl (POPMHPOBAHUS KOMIIETEHINH B Mpolecce 0CBOeHUs1 00pa3oBa-
TeJbHOH MPOrpaMMBbl

20.1 Tekyumii KOHTPOJIb YCIIeBAEMOCTH

Ilepeuennb BONpPOCOB K 3a4eTy:

1. Pa3smepHnblii 3¢ heKT cTpyKTYyphI 1 CBOWCTB B TOHKHUX IIJIEHKAaX

2. Craguu pocTa IUNIEHKH: 00pa30BaHUE 3apOAbIIIEH U OCTPOBKOBOM CTPYKTYpbI; KOAJIECLEHIUS OCT-
POBKOB; 00pa3oBaHue JaOUPUHTHON CTPYKTYPHL; POPMUPOBAHUE KOMITAKTHON TUICHKH.

3. MeTo/1bl 110JTy4€HNs TOHKUX IIJICHOK.

4, ['etepocTpykTypbl. Buasl rerepoctpykryp. CTpoeHue Mex(a3zHbIX TPaHUI] B TETEPOCTPYKTYpPax

5. TepMuueckoe ncnapeHue U KOHACHCAlUs B BaKyyMe.

6. CpolicTBa TOHKUX IUJIHOK. [IposBrieHus pasmepHoro 3gpdexkra MEeXaHUYECKUX, DICKTPUYECKHUX,
MarHMTHBIX, TEIUIOPU3NYECKUX, ONTUUECKUX CBOWUCTB.

7. TepMOpe3UCTUBHBIN, IMEKTPOHHBIA U MHIYKIIMOHHBI HArpeB MCIapseMOro marepuana. DJeK-
TPOHHOJIYY€BOE HCIapeHue, lazepHas aOsaiusl.

8. MeToabl KOHTPOJI TBEPAOCTH U MPOYHOCTU TOHKUX TUICHOK.

9. MeTo/1bl KOHTPOJIS MaKpO- U MUKPOHANPSYKEHUI TOHKUX IJIEHOK.

10.  HonHO-mia3MeHHOEe, PEaKTHBHOE MOHHO-TNIA3MEHHOE PaCIblICHUE U KOHJICHCAIIUS B BAKyyMe.

11.  T'etepocTpyKTyphl: KBAHTOBBIE SIMbI; KBAHTOBBIC MPOBOJIOKH; KBAHTOBBIC TOUKH; CBEPXPEIICTKH;
KBaHTOBbIE MUKPOPE30HATOPHI; (JOTOHHBIE KPUCTAILIHI.

12.  KartogHoe pacmbiieHHe. MarHeTpOHHBIE METOABI HAaHECEHHUS! KOHJICHCHPOBAHHBIX CIIOEB. HOHHO-

Jy4eBOe paclbUICHUE.
13.  Terepoctpykrypst L, II u III Tumos.

14. Xumuueckue, PU3UKO-XMMUUYECKHE METO/Ibl HaHECEHUs. 30JIb-Tellb METOJI. XUMHUECKOE OCax/ie-
HUe U3 napora3oBoi ¢aszel. [InazmMmoxuMuyeckoe ocaxxJeHHeE.

15.  TlopucTsle NOTYIPOBOJHUKOBBIE MATEPUAIIBI.

16.  OpueHTHpOBaHHAS KPUCTAJUIA3ALMNS TUICHOK.

17.  HampaBieHus NpUMEHEHHUsI T€TEPOCTPYKTYP B MUKPODJIEKTPOHUKE: MOIYIIPOBOAHUKOBBIE J1a3ephl,
Jaszepsl Ha rerepocTpykrypax Il tuma.

18.  dymnepeHsl, HAHOKJIACTEPHI, HAHOTPYOKHU.

19.  HampaBieHusi MpUMEHEHUSI TETEPOCTPYKTYP B MHKPOIJICKTPOHUKE: CBETOAHMOMBI; COJHEYHEIC
3JIEMEHTHI U (POTOAECTEKTOPHI; MOIYIPOBOJHUKOBAS HHTETpaIbHAsl ONTHKA.

20. Kpurepun nporsosa opueHTHpOBAaHHOM KpUCTaiM3auu. Moaens Yontona — Poauna.

21.  HanpaBieHusi NpUMEHEHUS T'€TEPOCTPYKTYP B MHUKPOIJIEKTPOHUKE: OUIONISPHBIE TPaH3UCTOPBHI;
peoOpa3oBaTey JIMHBI BOJHBI U3JIyUYEHUS; XOJIOIHbIE KaTOIbI.

22.  3apoxaeHue U POCT TOHKHX IUICHOK o Mexanusmy donbmepa u Bebepa.

23.  TexHONOTHYECKHE OCOOCHHOCTH CHHTE3a TeTEPOCTPYKTYP: CTPYKTYPHI C MAJIBIM HECOOTBETCTBHEM
apaMeTpPOB PEIIETKH.

24. KuneTnka 3apoaeHus ¥ poCTa TOHKUX TJICHOK.

25.  TexHoJOrHYECKHE OCOOEHHOCTH CHHTE3a TeTEPOCTPYKTYP: UCMOIb30BaHHE MHOTOKOMITOHEHTHBIX

TBEPABIX PACTBOPOB VISl COTJIACOBAHUS TAPAMETPOB PELIETKH.



26.  CrpykTypa U CyOCTPYKTypa TOHKUX IICHOK.

27.  Texuomornyeckue OCOOEHHOCTH CHHTE3a F€TEPOCTPYKTYp: MCIOIb30BAHHE TEXHOJIOTMH SMUTaK-
CHAJILHOTO BBIPAIIUBAHHS CIIOEB.

28. 3aposkIeHUE U POCT TOHKHUX IJIEHOK 1Mo Mexanu3my ®@panka u Ban gep Mepsge.

29.  Meroa SNHUTAaKCUU U3 MOJIEKYJISIPHBIX ITyYKOB

30.  CrpykTypHbIe U CYyOCTPYKTYpPHbIE MPEBPAIICHUS [TPU POCTE TIICHOK.

31.  Meroa ra3oa3Hoil SUNUTaKCUU U3 TAPOB METAJUIOOPTAHUYECKUX COCTUHEHUI

32.  3apoxaeHHEe U POCT TOHKUX IIEHOK Mo MexaHnu3my Ctpanckoro u Kpacranosa.

33.  Pe3onaHcHOe TyHHETMpPOBAHHE B CTPYKTYpPax C ABOWHBIM OaphepOM U B CBEPXpEIIETKaxX

34.  Meroabl KOHTPOJIA (Pa30BOro COcTaBa TOHKUX IJICHOK.

35.  CrtumynMpoBaHHOE U3IY4YECHHE MPU PE30HAHCHOM TYHHEITUPOBAHUU B CBEpXpeEIIeTKAX

36.  Metoabl KOHTPOJIS FTEMEHTHOTO COCTaBa TOHKUX IJICHOK.

37.  IlceBmomMop(dHBI pOCT reTepOCTPYKTYP.

38.  Meroabl KOHTPOJIA CTPYKTYPbl TOHKUX IJICHOK.

39.  Meroxa cyOMOHOCTIOWHOTO BBIpAIIMBAHUS

40.  MeTtoapl KOHTPOIIS TONOrpaduy MOBEPXHOCTHU U IIEPOXOBATOCTH TOHKUX IJICHOK.

41. TexHomornueckre 0COOCHHOCTU CHHTE3a FeTEPOCTPYKTYP: MOJABICHUE POCTA JUCIOKAIIUN HECO-
OTBETCTBHUSA IIPH SMUTAKCUATHHOM HapalUBaHUH.

42.  MeToapl KOHTPOJIS aAre3ud TOHKUX TUICHOK.

20.3. MeToauyeckne MaTepUaJbl, ONpeaesiionMe Npoue1ypbl OLeHMBAHUA 3HAHUIA, YMeHMii, Ha-
BBIKOB M (MJIM) ONBITA /IeSITeIbHOCTH, XapaAKTEePHU3YIOLIMX 3Tanbl GOPMUPOBAHMS KOMIIETeHUI

OreHka 3HaHWM, YMEHUN U HABBIKOB, XapaKTepHU3yIolas 3Tarbl (OPMUPOBAHUS KOMIIETEHLIUH B paMKax
M3y4EeHUs JUCLUIIIMHBI OCYIIECTBIAECTCS B XOAE TEKYIIEH U POMEXYTOYHOU aTTECTALIUM.

Tekymas aTrecTanus NpoBOIUTCS B COOTBETCTBUU ¢ [lonokeHneM o Tekyuei aTrectaliui 00y4Jarommxcs
[0 IpOorpaMMam BBICILIEro 00pa3oBaHuss BOpoHEKCKOro rocy1apcTBEHHOIO YHUBEpCUTeTa. TeKkymas at-
TeCTals IPOBOAUTCS B (POPME YCTHOTO ONpOCa, BHIMOJIHEHUS MpaKTUYeCKoro 3aganus. Kpurepuu oie-
HUBAaHUA IIPUBEICHBI BbIIIE.

[IpomexxyTouHast aTTecTauus MPOBOAUTCS B COOTBETCTBHU C llosoKeHHMEM O NMPOMEKYTOUYHOM aTTecTa-
UM 00YYaIOIIMXCS IO MPOrpaMMaM BbICIIEr0 00pa3oBaHuUs.

KoHTpoibHO-U3MepUTENbHbIE MaTepHalibl MPOMEKYTOUHON aTTECTAllMK BKIIOYAlOT B ce0s TeopeTuye-
CKHE BOIIPOCHI, ITO3BOJISAIOIINE OLIEHUTh YPOBEHb II0JyYEHHBIX 3HAHUM.

[Ipy onieHMBaHMM MCHOJB3YIOTCS KOJIMYECTBEHHBIEC IIKAJIBI OLICHOK. KpUTepuu OLleHUBaHUs NPUBEICHBI
BBIIIIE.



