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PABOYAS TIPOT'PAMMA YYEBHOM JUCIHUIIINHBI
®OT/.B.02 Tonkue niieHKH B Pa3BUTHH MPeCTaABJIEHUI 0 pa3MepHoM 3¢ deKTe B CTPYKTYpe U
CBOMCTBAX HEOPraHUYECKUX MaTepUuaJiax

1. Koa v HaumeHoBaHMe HanpaBneHusi NOAroToBKu/cneLnanbLHOCTH:
04.03.02 — Xumus, husuka u MexaHUKa Mamepuasoe

2. Mpodmnb nogroToBkM/cneymanmsaums:

MaTtepuanoBsefeHne 1 UHOYCTPUSA HaHOCUCTEM

3. KBanudukaumsa BbinyCKHUKA: 6akasaep

4. ®opma 00yueHHsI: OUHAsS

5. Kagenpa, orBeyaromas 3a peajqu3auuio IMCUMIVIMHBI: MarepruanoBeeHUs 1 UHAYCTPUM HAHOCH-
CTEM

6. CocraBuresn nporpamMmmsl: A.p.-M.H., npogh. Heenee Barenmun Muxaiinoeuu, 0.¢h.-m.H., npogp.
benonozoe Egzenuit Koncmanmunosuu

7. PekoMenaoBaHa: Hay4HO-MeTOOMYECKMM COBETOM XMMUYECKOro dpakynbteTta, npoTokon Ne3
oT 19.04.2022
8. Yueonniii roa: 2025-2026 Cemectp(bi): 8



9.llesin 1 3a7a4M Y4eOHOH AN CUUIIHHBI:

YcBOeHHE CI0KHUBIIUXCS MPEACTABICHUH O pOCTE, OCOOCHHOCTAX CTPYKTYPBI U CBOMCTB IIJICHOK U ILIe-
HOYHBIX F€TEPOCUCTEM, IPHOOPETEHNE IPAKTUYECKUX HABBIKOB 10 METOJaM MOJy4YEeHHUs IUIEHOK U reTe-

POCTPYKTYP.

10. Mecmo yueonoii oucyunaunvt 6 cmpykmype OOII: (ob6s3aTenbHas WM BapuaTUBHAs YacTh
010K, K KoTOpoi oTtHOocuTca aucuuminHa) OTJ. Yacts, popmupyemasi yauacTHUKaMu 00pa30BaTEIIbHBIX
OTHOLIEHUI

11. MlnanupyeMbie pe3yjbTAThl 00y4YeHHs MO JUCHMILIMHE/MOAYII0 (3HAHHSI, YMEHHs, HABBIKH),
COOTHECEHHbIE C IVIAHUPYEMbIMHU Pe3yJIbTaTAMH OCBOeHHMS 00pa30BaTeJIbHON NMpOrpamMMsbl (KoMmile-
TEeHUHMSMH BBINYCKHUKOB):

Kon Hazpanue kommie- | Koa(et | Munukarop(sl) [Inanupyemsble pe3yabTaThl 00yueHUs
TEHLINU )
[IK- | Cnocob6en wucnons- | IIK- | CnocobeH BbI- 3HATh:

2 | 30BaTh 3HaHUA O Me- | 2.1 | Ouparh METONbI | MEPCICKTUBBI MPUMCHCHHSI COBPCMCHHBIC
TOJAaX CHHTE3a U CHUHTE3a MaTe- TOHKOIVICHOYHBIX MaTepHalioB B MHOTI'O-
CBOWCTBax MaTepua- pHAJIOB pa3iMy- | YPOBHEBOM TBEPIOTEIBbHOU JIIEKTPOHUKE;
JIOB Pa3jMYHOTO Ha- HOTO Ha3Haue- HAIPAaBIICHUS UCCIIEIOBAHUN TOHKUX IIJICHOK
3HA4YE€HHUs, B TOM HUS (B TOM YHC- | U T€TEPOCTPYKTYP;
qucle HaHOMaTe- Jile HaHOMaTe- yMeTh:
pUaloB, A pele- pHaJIOB) B COOT- | BBIOMpPATh TEOPETUUYECKHE BAPUAHTBI U IKC-
HUA npocdeccuo- BETCTBUU C MMO- | MEPUMEHTAIbHBIE METO/IbI pelIeHUs (PUZUKO-
HaJbHBIX 3a/1a4 CTaBJICHHOM 3a- | TEXHOJIOIMUYECKUX 3aJlad CHUHTE3a U IMpUMe-

navei HEHUSI TOHKHUX IUIEHOK M TeTEPOCTPYKTYP;

bopMyIupOBaTh PEKOMEHAIIMN 110 U3MEHE-
HUIO CTPYKTYPbl TOHKHX IUJIEHOK JUJIs OITH-
MH3ALHUN [TAPAMETPOB YCTPOMCTB MHKPO- H
HaHODJICKTPOHUKH;

BJIA/IETh:

HaBBIKAMM IUIAHUPOBAHUS IKCIEPUMEHTA,
MOATOTOBKA HAy4YHO OOOCHOBAHHBIX BBHIBO-
JIOB U IIOAXOJI0B K ONTHUMHU3ALUU CTPYKTYPBI
IJICHOK JJISl YCTPOWCTB MHUKPO- U HAHODJIEK-
TPOHUKWU;

CIIOCOOHOCTHIO Tpe/iaraTh U aHaJIM3UPOBATh
Mozenu (pU3NYECKUX SBICHUH U MPOIECCOB
KOHJCHCAlUKM METAUIMYECKUX, TOJIYIpo-
BOJIHUKOBBIX U JIUDJIEKTPUYECKHUX CIIOEB; Ha-
BbIKAMH M METOJAaMHU SKCHEPUMEHTAIBHBIX
HCCIIEIOBAHUN CBOWCTB TOHKOIUJIEHOYHBIX
MaTepualoB; METOJAMH AHAJIN3a, MPOEKTH-
POBaHMS HAYYHOT'O UCCIIEIOBAHUS U MPOTHO-
3UPOBAHUSI CBOMCTB.




I1K-
2.2

Croco0OeH uc-
M0JI30BaTh
3HAHUS O CBOM-
CTBax MaTepua-
JIOB JJIs1 pellie-
HUSI KOHKPET-
HBIX Tpodec-
CHOHAJILHBIX
3a7a4

3HATh:

OCHOBHBIC 3aKOHOMEPHOCTH (POPMHPOBAHUS
CTPYKTYPbl U CBONCTBa TOHKHX IUICHOK H
TeTEPOCTPYKTYP C TO3UIUI KIIACCHYECKOW U
KBAHTOBOH (PU3HKH.

yMeTh:

0o0pabarbIBaTh pPE3yJabTaThl HCCICIOBAHUM,
NPUMEHSITh METOJIbI 00PaOOTKH U TIPEACTaB-
JICHUS PE3YJIbTATOB M3MEPEHHIA; M0 PEe3yiib-
TaTaM TEOPETHYECKHX W OKCHEPUMEHTAIb-
HBIX HCCIICJIOBaHUI MaTepuayioB (GopmyIiu-
pOBaTh PEKOMEHJIAIMH 0 COBEPIICHCTBOBA-
HUIO YCTPOMCTB M CHUCTEM OJJICKTPOHUKU M
HAHOAJIEKTPOHUKH.

BJIA/IETh:

(U3UKO-TEXHOJIIOTUYECKUMHU  TTOJIXOAaMU K
PCILICHHUIO MPAKTHYECKUX 3a]1a4 TBEPIOTEIb-
HOW DJICKTPOHHMKH, KOHKPETH3AIMK IIeNIeH 1
3aJa4 HCCIIeIOBaHMi OOBEKTOB;, HAaBBIKAMU
aHan3a u 00pabOTKH Pe3yJIbTaTOB UCCIIEH0-
BaHHUI Ha OCHOBE TCOPETUYCCKUX IPEACTaB-
JeHUl (DU3MKH U TEXHOJIOTUM TOHKUX ILIE-
HOK;

12. O0bem AUCIHHUIIINHBI B 3Aa9Y€THBIX ezumnuax/qacax B COOTBETCTBHHU C y‘leﬁHbIM IJIAHOM —

2/72.

dopmMa NPoMeXyTOYHOM aTTecTauumn — 3aveT

13. Bubl yueOHol padoThl

TpyooemMKoCTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
2 cemecTp 8 cemecTp
KoHTakTHas pabota 20 20
nekumm 20 20
npakTuyeckme -
B TOM 4mCne:
nabopaTtopHble -
KypcoBasi paboTta -
CamocTtosiTensHas pabota 52 52
lMpomexyToyHasa aTTecTauuns (019 sk3ameHa)
UToro: 72 72

13.1. Conep:xaHnue U CUUTIMHBI
Peamu3anus
HammMmeHnoBanme 1
n/a pasnena auc-
pasnena nucuu- | Coxepskanue pasjesna IUCHUILUTUHbBI
UL LUILINHEI C
IIOMOIIBIO OH-




JanH-Kypca,

DYMK *

1. Jlekuuu
1.1 | Benenue PazmepHbIii 53pPekT cTpyKTYphI U CBOMCTB — OCHOBA OTIpe-

JICJICHUSI TTOHSTHSI TOHKas TUICHKA

Mautbie 4acTHIlbl, Ki1acTepsl. [[puMeHeHne TOHKUX TUICHOK B

TEXHHUKE, TEXHOJIOTHH MUKPOAJICKTPOHHKH.

HaHOTeXHOJIOTHH ¥ HAHOCHCTEMBI.
1.2 | Meros! moy-

YEeHHUs IUIEHOK U
TETEPOCTPYKTYP

q)I/I3I/I‘-IeCKI/IC, XUMHUYCCKUC, (bI/I3I/IKO-XI/IMI/I‘-I€CKI/I€ METO/bI
HaHCECCHHUA IIJICHOK. Hpoueccm Ipu B3aHMOHCﬁCTBHH aTo-
MOB, MOJICKYJT U paluKaJIOB C IOBEPXHOCTHIO ITOAJIOXKKHU.

TexHuka nonydeHus: KoHjaeHcaTa. TepMruyeckoe HaHECEHUE;
Honno-miasMenHoe HaHeceHue; I1masMoxumudeckoe ocax-
nenne; MoHHO-1y4eBOe OCaXICHHE; XUMUYECKOE OCaXKIe-
HHUE W3 MMapora3oBoi (a3bl

1.3

Bunei pocra,
CTPYKTYypa u

cyOCTpyKTYypa
IUICHOK

OpueHTHpOBaHHAS KPUCTAJIN3ALUS TUIEHOK. DIUTAKCHUS.
Kputepuu nmpornosa opueHTanuu.

Poct nnenok no @onsmepy u Bebepy. Kuneruka 3apoxe-
HUS U POCTa, CTPYKTYpa, CYOCTPYKTYpa.

Poct no ®panky u Ban nep Mepse. CtpykTypHbI€ U Cy0-
CTPYKTYpHBIE MIPEBPALIECHUS MPU POCTE IIICHOK.

Poct no Crpanckomy u KpacraHosy.

O6pazoBanue 1e(peKTOB B IMpoIlecce pocTa IICHOK.
HanoctpyxTpHble Matepuainbl. DyHKIIMOHAIBHBIE HAHOMA-
Tepuaibl. PeanbHast KpucTamnyeckas CTpyKTypa HaHOCT-
PYKTYpUpPOBaHHBIX MaTepHalOB.

JleeKThl KprucTaIIMYeCcKO! peleTKk HaHOMaTepraioB. 3a-
BHCHMOCTb [IEpUOJA KPUCTAIIINYECKON PELIETKH OT pa3Mepa
HaHOKpHCTau1a. MUKpOHAIPSKEHUE KPUCTAIUNINYECKOHN pe-
LIETKA B HAHOMarepuaznax. /{0 MoBepXHOCTH B HAHOMATE-
puanax. [ToBepxHocTHbIN noTeHman ['mdoca

14

I'erepocTpyk-
TYpBI

I'erepocTpykrypsl. Buasl rerepoctpykryp. CTpoeHne Mex-
(ba3HBIX TPAHUI] B TETEPOCTPYKTYpPAX.

[TonynpoBOIHUKOBBIE T€TEPOCTPYKTYPHI - OCHOBA MPHUOOPOB
CBY-TexHUKH, CUCTEM CBA3H, TEJIEKOMMYHUKALIUI, BBIUUC-
JIMTEIBHBIX CUCTEM, ONTOAIEKTPOHUKH, KBAHTOBOW HAaHO- U
CIIUHTPOHMKHU.

I'eponepexo - OCHOBHOM 3IEMEHT reTepocTpyKTyp. [1o-
CTPOCHHUC 3HepFeTI/I‘~IeCKOﬁ AuarpaMmbl B MOJICIIN UACATIBHO-
ro rereporepexoja. [IpaBuio 31eKTpoOHHOTo CpoACTBa —
npaBuiio AHepcoHa. XapaKTEPUCTHKHU TOJIYIIPOBOTHUKO-
BBIX T€TEPONEPEX0/I0B: IMPUHA 3aMPEIICHHOMN 30HbI; TEpP-
MOJIMHaMu4eckasi paboTa BbIX0/1a; paCCTOSHUE OT YPOBHS
depmu 10 ypOBHS BaKyyMa; JIESTUPOBAHUE MaTepuaa;
CPOJCTBO K AJIEKTPOHY

1.5

OcobeHHOCTH
CBOMICTB

OcobeHHOCTH CBOMCTB TOHKHUX IUIeHOK. [IposiBienus pas-
MepHOro 3¢ ¢peKTa MEXaHUIECKUX, JTEKTPUIECKUX, MarHUT-
HBIX, TETNIOPU3NYECKUX, ONITHYECKUX CBOMCTB.




OCHOBHBIE NPUHLUIIBI IUTAHAPHOW TEXHOJIOTHH. AATe3Hsl.
Jlutorpadus. Perrrenonmurorpadus. IIeKTpOHHO-Ty4deBast
autorpadus. dddext 6au3ocTu.

AHU30TpOIHUS CBOUCTB. AHU30TPOITUSI HOHHOTO JISTHPOBa-
HUs. ABTO3IUTAKCUsI KpeMHUS. MoJIeKyIsIpHO-J1y4eBast S11u-
TaKCHsl.

13.2. TembI (pa3aesibl) AUCUMIIIMHBI M BUbI 3aHATHIA

No Bu el 3ansTrii (4acoB)
HaumeHnoBanue TeMsl
n/ Jlex- | Ilpaktuye- CamocTos-
(paznena) AUCLUIIIMHBI JlaGopatopHsble Bcero
I UK CKHe TeJIbHas paboTa
1 | Beneuue 4 8 12
2 MeTozp! MOTy4eHus MIICHOK 4 10 14
U TeTEPOCTPYKTYP
3 Bunsl pocra, cTpykTypa u 4 10 14
CyOCTpYKTYypa IUIEHOK
4 | I'erepoCTpyKTYpbI 4 10 14
5 | OcoGeHHOCTH CBOWCTB 4 14 18
Wroro: 20 52 72

14. MeTonnyeckue yKa3aHusi JUIsi 00Y4AKIIMXCS 10 OCBOCHUIO U CIHIITAHBI
(pexomenoayuu 00YUAOWUMCS O OCBOEHUIO OUCYUNTUHBL, paboma ¢ KOHCNeKMamu 1eKyull, npe3eHma-
YUOHHBIM MAMEPUATIOM, 8bINOJIHEHUE NPAKMUYECKUX 3A0AHULL, MeCcmos, 3a0aHUll meKywel ammecmayuu

um.o.)

OpraHI/ISaHI/IH HU3YUCHUSA JUCHUIIIIMHBI IIPEAIIOJIaracT:

° HN3YUCHHUEC OCHOBHBIX U JONMOJHUTCIBHBIX JIMTCPATYPHBIX HCTOYHUKOB,
° TCKYIHHﬁ KOHTPOJIb YCIICBACMOCTH B (I)OpMe YCTHOT'O OImpoca 1o OCHOBHBIM pa3JjicjiaM OUCHHUILIIN-
HBI.

15. llepeyeHb OCHOBHOI M JOMOJTHUTEILHON JUTEPATYPHI, PECYPCOB HHTEPHET, HEOOXOAUMBIX JJIsI
OCBOEHHSl JUCHHUILIMHBI (CHUCOK Jumepamypvl oQopMisemcs 8 COOMEEemCcmseuu ¢ mpebo8anHusmu
I'OCT u ucnonvsyemcs 0bwas ck6o3Hass Hymepayus 0jisi 8¢cex U008 UCMOUYHUKOB)

a) OCHOBHAas JTUTEpaTypa:

Ne n/nn Hcrounuk
TlotTmrreiin I'. dusnko-xumMudeckue ocCHOBBI MaTepuanoBenenus / I'. ['oTrrelin; nep. ¢
1 anriL.; oA pen. B.I1. 3momanoBa. - M. : bunowm. Jlabopatopus 3Hanuit, 2009 — 400c.:

WJL.- (myqimmmii 3apyOeskHbIi y4eOHUK).

Tpetbskos 10./]. BBegenue B xumuto tBeprodasubix matepuanos. / FO.Jl. TpeTbskos,

2 B.II. ITyrnses. Cepus: Kiaccuueckuit ynuBepcurerckuil yueOHuk. — M. : Hayka, 2006. —
400 c. U3n. «Hayka»

3 HesneB B.M. ToHkHe TUIeHKH HEOpraHMYECKUX MaTepraioB: MexaHu3M pocta u cyo-
cTpyktypa. / B.M. Hesnes. yue0. nocobue. — Boponex: UIIL BI'Y, 2008. — 496 c.

0) IOTIOTHUTEIBHAS JTUTEPATYpA:

Ne i/t HcTounuk

4 Apzamacos b.H. Marepuanosenenue. / b.H. Apzamacos u ap. — M. : Uzng. MI'TY
uM.baymana, 2003. — 256 c.
5 PxxeBckast C.B. Marepuanosenenue. / C.B. PxxeBckas. - M. : Jloroc, 2006. — 304 c.




6 EnmuceeB A.A. ®@yHnkunoHanbHble HaHOMaTepuansl. / A.A. Enucees, A.B. Jlykamms;
nox pex. FO.Jl. TpetwpsikoBa. yue6. mocobue. - M. : duzmatiur, 2010. - 456 c.

7 I'yceB A.W. Hanokpucrammuueckue marepuansl. / AWM. I'yce, A.A. Pemnens. — M. :
®duzmataur, 2000, 224 c.

8 N.I1. Cy3naneB. ®U3nKO-XUMUSI HAHOKIJIACTEPOB, HAHOCTPYKTYP U HAHOMATEPHUAJIOB. /
N.I1. Cy3naneB. Komknura.- M. : 2006 - 592 c.

9 AnppeeBa A.B.OCHOBBI (PM3NKOXUMHUU U TEXHOJOTHH KOMIIO3UTOB: yuel. mocodue ams
By30B. / A.B. Aunpeesa. - M.: UTTPXXP, 2001. — 192 c.

10 OxkcuaHas kepamuka: ciekanue u nomyuects. / B.C. bokynos B.C., A.B. bemnsikos u
ap. — M. : Uzn. PXTYVY, 2007. - 584 c.
Hesnes B.M., KocuiioB A.T. u 1p. MeTo1bI HICCIIEIOBAaHUS aTOMHOM CTPYKTYPBI U CyO-

11
CTPYKTYpbl MatepuasioB. Yu.nocooue. M3n.Bop.roc.texn.ynus. 2003, 485 ¢

B)MH(OPMALMOHHBIE AJIEKTPOHHO-00pa3oBaTeIbHBIE pecypchl (OpULIMaNIbHBIE PECYpChl HHTEPHET)™ !

Ne i/m Pecypc

12 https://www.lib.vsu.ru/ - caiim 3onanvrou Hayunoii bubauomexu BopoHedicckoeo eocy-
0apCcmMeeHH020 YHugepcumema
13 | http://www.nanometer.ru/ - Hanomexnonoeuueckoe coobuecmeo « Hanomempy
http://www.nanonewsnet.ru/ - nosocmu nanomexnono2uil, uHGopMayuUoHHO-
14 | ananumuueckoe uzdanue, NOCAUIEHHOE BONPOCAM NONYIAPUZAYUU U PA3EUMUSL HAHO-
mexHono2uti PO
http://www.rusnanonet.ru/ - ungpopmayuonno-anarumuyeckutl nOpmai pocCUticKol Ha-
YUOHATILHOU HAHOMEXHON0SUYECKOU Cemiul
* Brauane ykaspiBatoTcsi DbC, ¢ KOoTOpeIMH UMeEIOTCA oroBopa y BI'Y, 3aTemM OTKpBITBIE 3JIEKTPOHHO-
o0pa3oBaTenbHBIE PECYPCHI

15

16. IlepeyeHb y4eOHO-MeTOAMYECKOr0 o0ecmedYeHUs] UISI CAMOCTOATEJ]bHONH PpPadoThl (yuebOHO-
MemoouyecKue peKomeHoayuy, nocoous, 3a0auHUKU, MemoOudecKue YKa3anus no 6biNOJIHEeHU npakmu-
yeckux (KOHMpObLHLIX) pabom u 0p.)
Ne n/nn Hcrounnk

1 HesneB B.M. ToHkue miIeHKH HEOpraHMYECKHX MaTepuaaoB: MexaHu3M pocra U cyO-
cTpykrypa. / B.M. Uesnes. yue0. nocobue. — Boponex: UITL BI'Y, 2008. — 496 c.
ToHKHE MIIEHKU U TeTePOCTPYKTYPHI : COOPHUK 3ajau U BOIPOCOB : y4eOHO-
METOMYECKOEe Moco0ue NSl BY30B : [ CTyA. 4 K. XuM.M 3-4 K. pu3. PpakyIbTeTOB Ha-
2 npasienus 020300 - Xumus, pusuka u MexaHuka marepuaios] / coct.: B.M. Hesnes,
A.C. TlpuwxumoB .— Boponex : M3znatenscko-nonurpadudeckuii neHTp BopoHexckoro
rocy/1apcTBEHHOIr0 yHuBepcureTa, 2013
COopHuk 3a1a4 o kypey "®usnka ToHKuX mieHok" (Meroanueckue ykazanus) B.M.
Wesnes, benonoros E.K., U3narensctBo BI'TY, Boponex, 2004r. 30c.

17. UndopmanmoHHbIe TEXHOJOTHH, HCTIOJIb3yeMble /1JIsl Peajin3aiuu y4eOHoi JUCIUNIHHBI,
BKJIIOYasi IPOrpaMMHoe o0ecrieyeHne 1 HHGPOPMALMOHHO-CIIPABOYHbIE CHCTeMbI (IIPH HE00X0AHU-
MOCTH)

18. MarepuajbHO-TeXHHMYECKOEe o0ecnedeHue QM CIUIINHbI:

MynsTUMeanitHbIN poekTop BENQ, skpaH, HOyTOYK.

19. ®oHa OLIEHOYHBIX CPEACTB:
19.1. TIlepeuyeHb KOMIETEHUHII ¢ yKa3aHHEM ITANOB ()OPMUPOBAHUS U MJIAHUPYEMBIX pPe3yJabTa-
TOB 00yYeHus


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

Ne HaumenoBanue pasnena qucuun- Komnerennusi(u) | Unaukatop(sl) | O1ieHOUHBIE CpeCTBA

/| TUHBI (MOIYJIs) JIOCTHOKCHHUS
KOMTICTCHITNH
1 Meroap! mosrydeHus ieHok u re- | [1K-2 [K-2.1 VYcTHBIH onpoc

TEPOCTPYKTYp. Tepmuueckoe Hane-
cenue; Monno-niasmennoe Hanece-
Hue, IInazmoxumuyeckoe ocaxicoe-
Hue, HonHno-nyuesoe ocasicoenue,
Xumuueckoe ocaxcoenue u3 napo-
2a308601l aszoi.

2 Bunsl pocra, ctpykTypa u cy0- YcTHBIN onpoc
CTPYKTYypa IieHoK. Opuenmupo-
BAHHAS KPUCMANAUZAYUS NIEHOK.
Onumaxcus.

3 I'emepocmpykmypsi.  HanotexHo- [1K-2.2 YcTHbIN onpoc
JIOTMU ¥ HAHOCHUCTEMBI.

4 OcobGennoctu cBoiicts. [IposBie- VYerHbll onpoc
HUS pa3MepHOro 3¢ dexra MexaHu-
YECKUX, ANEKTPUUYECKUX, MATHUT-
HBIX, TEIIOPU3NICCKUX, ONITHYC-
CKHMX CBOMCTB.

* B rpadpe «P@OC» B 00s3aTeNbHOM MOPSAIKE MEPEUUCIAIOTCS OLCHOYHbIE CPEJCTBA TEKYLIeH U mpome-
KYTOYHOU aTTEeCTAlUM.

19.2 Onucanne KpuTEepHeB M IIKAJIbl OLECHMBAHUS KOMIETeHUMH (pe3yJbTaToB 00y4eHHs])) NPH
NPOME:KYTOYHOH aTTecTAlMU

Jl1s oueHNBaHUS Pe3yIbTaTOB 00yUeHHsI Ha 3a4€Te HCIOJIb3YETCs — 3aUTEHO, HE 3a4TE€HO
CooTHolleHne nmokasareneil, KpUTepUeB U Kbl OLIEHUBAHUS Pe3yIbTaTOB 00yUEHUs.

YpoBeHb
Kputepuu onieHMBaHUS KOMIIETEHIINI chopmupo- IIIkama oeHOK
BaHHOCTH
KOMIIETEH-
Ui
3HaeT W TOHMMAeT CYIIHOCTh pasMmepHoro 3ddexra; 3Haer | [lopocosgwvii | 3aumeno
OCHOBHBIE€ MOJXOAbl CO3JAaHUSI TOHKHUX IUICHOK W TMPOBEACHUS VpOBeHb
HCCIIEIOBAHUN MX CTPYKTYpPbl U CBOWCTB. BilajieHue OCHOBHBIM
MaTepualioM Kypca, AAeT TOJIHbIE W NpaBWIbHBIE OTBETHI Ha
3a4ere.
NmeeT npeacTaBiieHUE O COACPKAHUN TUCIUIIIMHBI, HO HE 3HAET - He 3aumeno
METOIUK W (U3NYECKUX MPUHIUIOB. CyIIeCTBEHHO HCKaKaeT
OTBETHI 110 Bompocy. OTCyTCTBHUE 3HAHMI TIO BOIIPOCY OMjIeTa Ha
3a4ETE UM HEBEPHBIE, 3HAUYUTEIIbHO UCKAXKEHHBIE OTBETHI.

20. TunoBble OlIEHOYHBbIE CPEACTBA U METOAHYECKHE MAaTEePHUAJIbI, ONpele/IAI0lIUe MPoLeypPhbl OLe-
HUBaHUA (3a1aHUSl, MATEPHAJIbI VISl OLlEHKU 3HAHM, YMEHN, HABBIKOB U (MJIM) ONBITA JeATe]b-
HOCTH, XapaKTepu3yme 3Tanbl (()OPMHPOBAHUS KOMIIETEHIUH B Mpolecce 0CBOeHUs1 00pa3oBa-
TeJbHOH MPOrpaMMbl

20.1 Tekyumii KOHTPOJIb yCIIeBAeMOCTH




IlepeyeHb BONIPOCOB K 3a4€TY:

1. Pasmepuslii 3¢ (hekT CTPYKTYphI U CBOWCTB B TOHKUX TUIEHKAX

2. Craauu pocTa IJIEHKH: 00pa30BaHKE 3apOJIbILIeH U OCTPOBKOBOM CTPYKTYpBI; KOAJIECLHEHIIHsI OCT-
POBKOB; 00pa3oBaHue JTaOMPUHTHON CTPYKTYPHI; (HOPMUPOBAHHE KOMITAKTHOH IIJICHKH.

3. MeToab! nosTy4yeHus! TOHKUX IUIEHOK.

4. ['etepocTpykTypsl. Buasl rerepoctpyktyp. CTpoeHue Mex(asHbIX IPaHHIl B TETEPOCTPYKTYPax

S. TepMmuueckoe ucnapeHue u KOHJCHcalus B BAKyyMe.

6. CpoiicTBa TOHKMX IUICHOK. lIposiBieHust pazmepHoro 3¢ ¢exkra MEXaHHYECKHX, DJICKTPUUECKHX,
MarHUTHBIX, TEMI0(PU3NYECKUX, ONTHYECKUX CBOUCTB.

7. TepMoOpe3UCTUBHBIN, ANEKTPOHHBIA M MHIYKLIMOHHBIN HAarpeB HCIapsieMoro marepuania. OJekK-
TPOHHOJIY4€BOE UCIIApEHUE, Ja3epHast a0JaLusl.

8. MeToap! KOHTPOJIS TBEPAOCTH U IPOUYHOCTH TOHKUX IUICHOK.

9. MeTobl KOHTPOJI MaKpO- U MUKPOHANPSKEHUIN TOHKHMX IUICHOK.

10.  HMonHo-TuIa3MEHHOE, peaKTUBHOE HOHHO-TIA3MEHHOE PACTIbUICHUE U KOH/ICHCAINS B BAaKyyMe.

11.  T'etepocTpyKTyphl: KBaHTOBbIE€ SIMbl; KBAHTOBbIE MPOBOJIOKH; KBAaHTOBBIE TOUYKHU; CBEPXPELIETKHY;
KBAHTOBBIE MUKPOPE30HATOPHI; (POTOHHBIE KPUCTAILIBI.

12. KartogHoe pacnbiieHHe. MarHeTpoHHbIE METObl HAHECEHUS! KOH/IEHCHUPOBAHHBIX CJIOEB. HOHHO-

Jy4eBOE pacrbUICHHUE.
13. I'erepoctpykrypsl I, 1T u Il Tunos.

14. Xumuueckue, PU3UKO-XUMUYECKHE METO/bI HaHECEHUs. 30JIb-TelIb METOJI. XUMHUECKOE OCaxKIe-
HUE U3 naporazoBoi ¢azpl. [TnazmoxuMuyeckoe ocaxxiaeHue.

15. ITopucTsie NOIYIIPOBOIHUKOBBIE MATEPUAIIBI.

16.  OpueHTHpOBaHHAs KPUCTAIUIN3ALUS IJICHOK.

17.  HampaBneHust NpUMEHEHHS T€TEPOCTPYKTYP B MUKPOIJIEKTPOHUKE: MOTYIPOBOAHUKOBBIE J1a3€Phl,
na3epsl Ha rerepocTpykTypax Il Tumna.

18.  dynnepeHsl, HAHOKJIACTEPHI, HAHOTPYOKH.

19.  HampaBieHusi NMpUMEHEHUS TETEPOCTPYKTYP B MHUKPOIICKTPOHHMKE: CBETOIHMOIBI; COJHEYHBIE
3JIEMEHTHI U (POTOAETEKTOPHI; MOTYIPOBOJHUKOBAsI MHTETPAJIbHAS ONTHKA.

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

21.  HanpaBieHusi NpUMEHEHUs T'€TEPOCTPYKTYP B MHUKPOIJIEKTPOHUKE: OUIONISPHBIE TPaH3UCTOPBHI;
peoOpa3oBaTeIy JUIMHBI BOJHBI U3JIyUY€HUS; XOJIO0JHbIE KaTO/IbI.

22.  3apoxaeHue U poCT TOHKHX IUICHOK o Mexanu3my donbmepa u Bebepa.

23.  TexHONOTHYECKHE OCOOCHHOCTH CHHTE3a TeTEPOCTPYKTYP: CTPYKTYPHI C MAJIBIM HECOOTBETCTBUEM
[1apaMeTPOB PEIIETKH.

24.  KuHeTHKa 3apOKACHUS M POCTA TOHKHX TJICHOK.

25.  TexHoJormueckue 0COOEHHOCTH CUHTE3a TeTePOCTPYKTYpP: UCHOIb30BAHUE MHOTOKOMITOHEHTHBIX
TBEPABIX PACTBOPOB VISl COTJIACOBAHMS TAPAMETPOB PELIETKH.

26.  CrpykTypa U CyOCTPYKTypa TOHKUX IIJICHOK.

27.  TexHomormueckue 0cOOEHHOCTH CHHTE3a Te€TePOCTPYKTYp: MCIIONB30BaHUE TEXHOJIOTHH AIHTAK-
CHAJIBHOTO BBIPAIIMBAHUS CIIOEB.

28. 3apoKIeHUE U POCT TOHKHUX IJIEHOK 1Mo Mexanu3my ®dpanka u Ban gep Mepsge.

29.  Meroa SNHUTAaKCUU U3 MOJIEKYJISIPHBIX ITyYKOB

30.  CrpykTypHBIE H CyOCTPYKTYPHBIEC TIPEBpAILEHHS IIPH POCTE IIICHOK.

20.3. MeToauyeckne MaTepUAaJbl, ONpeaesiioNe MPoueaypbl OlleHHBAaHUs 3HAHMI, YMeHUH, Ha-
BBIKOB U (HJIM) ONBITA AeSITEJbHOCTH, XapAKTEPU3YWINUX ITanbl (POPMUPOBAHNS KOMIETEHIHI

OreHka 3HaHWM, YMEHUN U HABBIKOB, XapaKTepHU3YIOlIas 3Tarbl (OPMUPOBAHUS KOMIIETEHIIMH B paMKax
M3Y4YECHUSI TUCIUIUIMHBI OCYIIECTBIIECTCS B XOJ€ TEKYILIEH 1 MPOMEKYTOUHOM aTTecTaluil.

Texymas aTrecTanus NpoBOIUTCS B COOTBETCTBUM ¢ [lonoxkeHneM o TeKylien aTTecTaluy 00yJaronmxcs
[0 MpOorpaMMaM BBICIIETO 00pa3oBaHus BopoHEeKCKOro rocyaapcTBEHHOro yHUBepcuTeTa. Tekyias aT-



TeCTalus MPOBOAUTCS B (hOpME YCTHOTO ONPOCA, BHIOJHEHUS NMPaKTHYECKOoro 3ananus. Kpurepuu ore-
HUBAaHUs IIPUBEIICHBI BBILIE.

[IpomexxyTouHast arTecTanusl POBOAUTCS B COOTBETCTBUU C llosioKEeHHMEM O IIPOMEKYTOUYHOM arTecTra-
UM 00yYaIOUIMXCs 110 IPOrpaMMaM BbICLIEr0 00pa30oBaHuUs.

KoHTponbHO-M3MepuTeNnbHbIE MaTepuaIbl IPOMEKYTOUHONW aTTECTAIllMM BKIIIOYAIOT B ce0sl TeopeThde-
CKHE€ BOIPOCHI, MIO3BOJISIONINE OLEHUTh YPOBEHD IIOJyYE€HHBIX 3HAaHUH.

HpI/I OLCHUBAHUHU HCIIOJIB3YIOTCS KOJUYCCTBCHHBLIC IIKAJIbI OLCHOK. KpI/ITepI/II/I OLICHUBAaHUA IMPHUBCIACHLL
BBIIIIC.



