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PABOYAS MPOrPAMMA YYEEHOW ONCLMMIUHBI

B1.B.[1B.02.02 CoBpeMeHHble MaTepuanbl ONTO3SNIEKTPOHUKMU

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

I'Iporpamma «Xnmums, (bVI3MKa n MexXxaHuKa HOBbIX (byHKLIMOHa.HbeIX mMaTepuanoB u
HaHOMaTepuanoB»

3. KBanudumkauua BbinyCcKHUKa: Mmazucmp
4. dopma o6y4eHus: oYHasi

5. Kacdheppa, oTBevarowas 3a peanusauuvio AUCLMNIIMHBI: MamepuasnioeedeHusi u
uUHAycmpuu HaHocucmem

6. CoctaButenu nporpammsbl: [JapuHckuti Bopuc Muxatinosud4, 0.¢h.-M.H., npogheccop

7. PexomeHaoBaHa: Hay4HO-MeTOONYECKUM COBETOM XMMNYECKOro dpakyrnbTeTa, MPOTOKOJ
Ne3 ot 19.04.2022

8. YuebHbIn roa: 2023/2024 CemecTtp(bl): 3



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
HGHL}O JUCHUIIIIUHBI SABJIACTCA (1)0pMI/IpOBaHI/I€ Y CTYACHTOB HpeI[CTaBHeHI/[ﬁ 0 MaTepurajiax Ajid ONTOSJICKTPOHUKHU, UX BHUJAX,
(1)I/I3I/IKO-XI/IMI/ILIGCKI/IX CBOﬁCTBaX, cnoc06ax NOJIyUCHUA U 06nacmx MMPUMCHCHUA.

B xoze nzydeHus: AMCUMIIIIMHBI CTYJEHTHI JOJKHBI
- IprOOpeCcTH 3HaHUSA 00 OCHOBHBIX KJIaccaX MaTEpHaNOB, O (H3NKO-XUMHUUECKUX CBOMCTBAX M KPUTEPHAX KOHCTPYHPOBAHHUS,

00 OCHOBHBIX (PM3MUYECKUX XaPaKTEPUCTUKAX U OONACTSIX IPUMECHEHUS.

10. MecTo y4ye6HOM ancuMnnunHbI B cTpykType OOIT:

Bbrnok b1, yactb, dopmupyemas y4actHnkamm obpasoBaTesibHbIX OTHOLUEHWUH.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNuHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYEMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTeribHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Ko HasBaHue Koa(bl) WuaukaTop(bl) MnaHupyemble pesynbTaTbl 0Oy4eHus
KOMMeTeHL MK
MK-3 | CnocobeH MK-3.1 | CnocobeH 3HaTb: COBpEMEHHbIE NPeACTaBneHns O
oBrnageTb B ncrnonb3oBaTb noaxodax K CMHTe3y matepuaroB C 3a4aHHbIMM
npocpeccmoHansHoO 3HaHWUs O cocTase, cBoMCTBaMM
N AeATenbHOCTH CTPYKTYpE U YMeTb: UCNOMb30BaTb MNONYyYeHHbIe 3HaHWA Ans
OCHOBHbIMM CBOMCTBax BbIbOpa MeToda cuHTe3a matepuasnos
TUNOBbLIMMU maTtepwvanos ons BnageTb: HaBblkaMy CMHTE3a HEKOTOPbLIX BUAOB
mMeTogamu cuHTesa peLueHns 3agay MaTepuanoB ONTO3MEKTPOHMKM
W aHanusa mMaTepuanosegeHus
BELLIECTB, MK-3.2 Bnapeet 3HaTb: OCHOBHbIE TUMbl COBPEMEHHbIX
3MNEeMEHTHOro v OCHOBHbIMY mMaTepumarnoB U NX CBOMCTBa
¢hasoBoro cocrasa, MeTodaMu CMHTe3a | YMeTb: NPOrHo3npoBaTb BO3MOXHOCTH
CTPYKTYpbI U 1 aHanusa NPMMEHeHWs MaTepuanos B Pa3fNYHbIX
CBOWNCTB BellecTBa obnacTax ¢ y4ETOM NX PUINKO-XMMUYECKNX
maTepuanoB XapaKTepucTuk
(Bkrrovas BnageTb: HaBblkamMy UCMOMb30BaHWSA 3HAHWI O
HaHomaTepuarnbl) CBOMCTBaX OCHOBHbIX K1aCCOB MaTepuanos
ONTO3NEKTPOHVKN AN PeLLEeHUsS KOHKPETHbIX
npodeccuoHanbHbIX 3agay

MK-2 CnocobeH MK-2.1 AHanusnpyet 3HaTb
BblOMpaTb MeToa pe3ynbTathbl COBpPEMEHHblE  OOCTMXEHUS B obnactu
Hay4HOro nccrnegoBaHus ¢ NpoBeAeHUs nccneaoBaHum
nccrnenoBaHus, MCMNonb30BaHNEM ymeTb
ucxogs un3 COBPEMEHHbIX 060CHOBbIBaTb  aKTyanbHOCTb M HOBU3HY
KOHKPETHbIX 3a4ay, MeToaoB 06paboTkM | NPOBOAMMBIX MCCIeAoBaHWN
W aHanu3npoBaTb OaHHbIX BnageTb
pe3ynbTaTtbl C COBpPEMEHHbIMM MeTogamu fnoucka, aHanusa u
MCrnonb3oBaHeM HaKonneHuss nHopMaLum
COBPEMEHHbIX
MeToa0B
06paboTkm
AaHHbIX, MK-2.2. YmeeT opopmnaTb 3HaTb
ohopmnsTh pe3ynbTaTthl B BUAE | BUObl MPEACTaBleHUs Hay4HbIX pes3ynbTaToB U
norny4eHHble oTyeTa 1 Hay4yHoWn YCTHbIX  BBICTYMNEHWA;  MNoHumaTb  obulee

pe3ynbTaTtbl B
BMAE OTYeTa,
Hay4HOM1
nyénvkauum nnm
Joknaga

nyénukauum um
BbICTYNaTb C
Hay4HbIM 4OKNa[aoMm

copepXaHue HayyHbIX TEKCTOB MO  du3uke,
XUMUN U MEXaHUKe MaTepunanos

ymMeTb

nogbvpaTb nNUTepaTypy no Teme, NepeBoanTb U
pedepupoBaTh creuuancHylo nutepaTypy B
o6nactu matepuanoBeaeHnsl, FOTOBUTb Hay4Hble
Joknagbl U npeseHTaumMm Ha 6ase OCBOEHHOW
crneumnanbHo nutepaTypbl, OOBSACHWUTL CBOIO
TOYKY 3pPEHUSI U pacckasaTb O CBOMX NiaHax
BnageTb

HaBblkKaMy OOCY)XAeHMS COOCTBEHHOM TeMbl
nccrnefoBaHusl, co3daHusl Hay4yHOro TekcTta Mo




MHTEpPECYOLUM TeMaM; adanTtaumm TekcTa ans
Leneson ayauTopum.

12. O6beM AUcUUNuHbI B 3a4eTHbIX eanHuuax/vyac. — 3/108.
Popma NpoMeXYyTOHYHON aTTecTaluum — 3a4eT

13. TpypoemkocTb No BuAam y4ebHown paboTbl

TpyaoemMKoCTb
Bug yyebHoi paboTbl Bcero o cemecTpam
2 cemecTp 3 cemecTp

KoHTakTHas pa6ota 36 36

nekumm 18 18

npakTuyeckune 18 18

B TOM ymcne:

nabopaTtopHbie - -

KypcoBas pabota - -
CamocTtosiTensHas paborta 72 72
MpomexyTouHas atTectaums (015 3Kk3ameHa)

UToro: 108 108
13.1. CopepxaHMe QUCLUMIUHDI
n/n Peanusauus

pasgena
HaumeHoBaHuve pasgena ONCUMMIWHBI C
CopaepxaHve pasgena gUCLMNINHDI
AVCLUUNITUHBI NMOMOLLbIO
OHITanH-Kypca,
QYMK *
1. Jlekuum

11 OCHOBHBIE TIPEANIOCHUIKH TOSABICHUS ONTOINEKTPOHUKH, €€ -

MECTO Cpell POACTBEHHBIX HAYUYHO-TEXHUUECKHX
HAaIpaBJICHU: JIEKTPOHUKH, MUKPOJJIEKTPOHUKH, ONITHKH.
OCHOBHBIE TAPaMETPhI U XapaKTEPUCTHKH B3aUMOJICHCTBUS
U3JTy4EHUS C BEIIeCTBOM: K03(p(PUIIMEHTHI MOTIOMEHHS U
OTpPaXXE€HHS, CIICKTPHI ITOTJIOMEHHUS U OTPAKEHHS. 3aKOH
Byrepa-Jlambepra. @eHOMEHOIOTHYECKOE ONIpEIeICHUE
ko3¢ ¢unnenTa noryionieHus. TUITBI MEXaHU3MOB
TIOTJIONICHHS U3JIyYCHHUSI.
1.2 Posnb HeOCHOBHBIX HOCUTENEH 3apsiia B (GOPMHUPOBAHUH -
q)OTOSﬂeKTpI/I‘-IeCKMe
horoaddexron. Poroanc dembepa. O6bpeMHast hoTodIC.

BeseneHue.
B3sanmopgencrteune
ONTUYECKOrO U3NYyYeHUsi C
TBEPAbIMU TeNamu.

ABJI€HNA B .
®otomarautHeii 3¢ ekt HockoBa-Kukonna. Ksazuyposuu
MONYNPOBOAHMKOBbLIX ®Depmu. DIEKTPOHHO-ABIPOYHBIE TIepexoIbl. bapbepHas
MaTepuanax. M. P P P - Papeep

hoTtorac. DOTOANOTHBIN PEKUM.
1.3 OcHOBHBIE (PU3MUECKUE CBOIICTBA M CTPYKTYpa HEMATHKOB, -
XOJIECTEPUKOB, CMEKTHKOB. [TapameTpsl, XapakTepu3yoiue
CTPYKTYPHOE COCTOSIHUE KHJIKOTO KPUCTAILIA.
Kngkue kpuctannsl B OpueHTalNOHHBIE CBOWCTBA HEMATHKOB: TIEPEXO]T
ONTO3NEKTPOHMKE. ®penepukca, romensl KanycrnHa-Bunbsmca,
JMHaAMHUYecKoe paccesiHue cBeta. OnTudeckne CBOHCTBa
HEMAaTHKOB H XOJIECTEPUKOB. DPPEKT «roCTh-X03ANHY.
[TpuHIMIBI yIpaBieHUs] CBOMCTBAMH JKHJIKUX KPUCTAIIJIOB.

2. MMpaKkTnyeckne 3aHaTuA

21 BeepeHue. OcHOBHBIE TPEANOCHUIKH MOSBICHUS ONTOAIEKTPOHUKH, €€ -
Bsanmopencrteue MECTO CpeAH POJCTBEHHBIX HAYYHO-TEXHUUECKUX
ONTUYECKOro N3Ny4eHus ¢ HaNpaBJICHUH: 2JIEKTPOHUKH, MUKPODJIEKTPOHUKH, OTITUKH.

TBEpPAbIMU TENamu. OCHOBHBIE TAPAMETPHI B XapaKTEPUCTHKH B3aUMOJICHCTBUS




M3JIyYCHHUS C BEIECTBOM: KOI((PHUIIEHTHI MOTJIOMICHUS U
OTpPaXXKEHHS, CIICKTPHI IIOTJIOMECHHUS U OTPAKECHHSA. 3aKOH
Byrepa-JlambepTa. @eHOMEHOIOTHYECKOE OIIPEeIICHIE

k03¢ dunrenTa noruomieHus. TUITBI MEXaHU3MOB
TIOTJIOIEHHSI U3ITyYESHHUSI.

2.2 PoJib HEOCHOBHBIX HOCHUTENEH 3apsina B popMUPOBaHUH -
doToanekTpruyeckme
dhotoaddexror. Porosac dembepa. O6beMHast hoTodIC.
ABMNEHUS B .
doromarautHblit 3 dext Hockoa-Kukonna. KBasuyposau
NonynpoBOAHUKOBbIX
Depmi. DNEKTPOHHO-ABIPOYHBIC TIepexo/bl. bapbepHas
maTtepuanax. -
¢orosnc. POTOAMOTHBIH PEKUM.
2.3 OcHOBHBIE (pU3UYECKUE CBOWCTBA M CTPYKTYpa HEMaTHKOB, -

Kngkue KpucTtanmbl B
ONTOJJIEKTPOHUKE.

XOJIECTEPUKOB, CMEKTHKOB. [TapaMeTpsl, XapakTepu3yrolmue
CTPYKTYPHOE COCTOSIHUE JKUAKOTO KPHCTAIIA.
OpueHTannoHHbBIE CBONCTBA HEMATHKOB: TIEPEXO/
®penepukca, nomensl Kanycrtuna-Bunibsamca,
JUHAMHUYECKOe paccesiHue cBeta. OnTHdecknue CBOHCTBa
HEMAaTHKOB H XOJIECTEPUKOB. DPPEKT «rOCTh-X03ANHY.
IIpuHnMns! ynpaBieHUs CBOMCTBAMU SKUJIKHX KPUCTAJLIOB.

13.2. Tembl (pasaenbl) QUCUUNIMHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONTMYECTBO YacoB)

Ne HavmeHoBaHue Tembl
CamocTosTenbHas
n/n (pasgena) gucuunnmHbl Jlekumm MpakTnyeckme | JlabopaTopHbie paboTa Bcero
BeepgeHue. 6 6 24 36
1 B3anmopencteue
ONTUYECKOTO U3MYYEHUS C
TBEPAbIMU TENAMM.
doTo3aNEKTPUYECKME 6 6 24 36
5 AIBMNEHUs B
NonynpoBOLAHUKOBbIX
mMaTepuanax.
3 Kngkue kpuctannsl B 6 6 24 36
ONTO3MEKTPOHUKE.
UToro: 18 18 72 108

14. MeTogu4yeckne ykasaHus Ans 06y4aroLWwmxcs No 0OCBOEHUIO AUCLUNIINHDI

B npouecce n3yyeHns aucuunnuHbl npeanonaratTca: paboTa ¢ KOHCNeKTammn nekunn un
nuTepaTypHbIMU UCTOYHUKaMM, CNeunann3npoBaHHbIMN NHTEPHET-pecypcamm, 6aszamm OaHHbIX
n 6ubnuoTtekamm; NOAroToBKa u 3awmTa pedepaTtos.

PekomeHgaumMm no OCBOEHUIO AUCUMMNNUHLI. HEOBXoaAMMblI cucTemaTmyeckass paboTta ¢
KOHCMEKTOM NeKUMi 1 nutepaTypHbIMXU MCTOMHUKAMK, a Takke C TeMaTtuyeckumum MHTepHeT-

pecypcamu.

15. lNepeyeHb OCHOBHOW W [AONOJIHUTENBLHOM nUTEpaTypbl,
Heob6XoAUMbIX AN OCBOEHUSA OUCLMIMITUHbBI (CrUCcOK lumepamypbl 0¢hopMIIsIemcs € coomeemcmeuu

¢ mpebosarusimu TOCT u ucrions3yemcsi obujasi CK8O3Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKO8)
a) OCHOBHag nuTeparypa:

pPecypcoB MHTEpHeT,

Ne n/n McToYHmK
daxnbmaH b. Xumna HoBbIX MaTtepmanoB 1 HaHoTexHonoruu / 6. ®axnbmaH ; nep. ¢ adrn. 4. O.
1. YapkunHa n B. B. YTouHukoBow ; nog pea. 0. . TpetbsikoBa n E. A. N'yaunuHa. — JonronpyaHbii
: Mutennekt, 2011. — 463 c.

6) JononHWTenbHas NMTepaTypa:

Ne n/n

NcTouHnk

2 Manos A.H. ®nsunyeckme oCHOBbI MHPOPMALIMOHHO-ONTUYECKMX TexHonorui. - M: Me Odna-PUNC ®UAH,

2000. -244 ¢

Candpynnun P. C. ®PU3NKOXMMUSA HEOPraHNYECKUX NOSIMMEPHBIX U KOMMO3ULIMOHHLIX MaTepuanos / P. C.
CandynnuH. — M. : Xumus, 1990. — 239 c.

3
4. KomnoanumoHHble matepuansl / MNopg pen. J1. Bpaytmana, P. Kpoka. B 8-mu Tomax. — M. : Mup, 1978.
5 CokonoBsckas E. M. duankoxmumms koMno3mumoHHbix Matepuanos / E. M. Cokonosckas, J1. C. lNysen. — M. :




M3a-8o Mock. yH-Ta, 1978. — 255 c.

Hayu4Hble OCHOBBI HAHOTEXHOMNOrMIA U HOBbIE NPMBOPSI : y4ebHMK-MoHorpadms / nog pea. P. Kencanna, A.
Xamnun, M. leoreraHa ; nep. ¢ anrn. A. [1. KanawHxukosa. JonronpyaHein : UHtennekt, 2011. — 527 c.
Bect A. P. Xumusa TBepgoro tena: Teopus u npunoxeHus: B 2 4. Y. 1/ A. Bect ; MNep. c aHrn. A. P. Kayns,
M. B. KyueHka, nog pea. FO. . TpeTtbsikoBa. — Mocksa : Mup, 1988. — 555 c.

Bect A. P. Xumns TBepaoro tena: Teopusa n npunoxenus: B 2 4. 4.2/ A. Bect ; lNep. c aHrn. A. P. Kayns,
M. B. KyueHka, nog pea. FO. 1. TpeTtbsikoBa. — Mocksa : Mup, 1988. — 334 c.

lopenuk C. C. MaTepuanosefeHve nonynpoBOAHWKOB N ANSMEKTPUKOB : y4ebHUK Ans CTyA. By30B, 06yu.
no HanpaBneHWo NOAroToBkM 6akanaBpoB 1 mMarucTpoB "MaTepuanoBefeHne n TEXHOMOMMS HOBbIX

9. mMaTepuarnos" 1 HanpaBneHuio AMNIoM1p. cneunanucToB "MaTteprnanoBeeHue, TEXHONOMMN MaTepranos
n nokpblTui" / C. C. MNopenuk, M. A. [awescknii. — 2-e u3g., nepepab. un gon. — Mockea : Mucuc, 2003. —
480 c.

B) MH(pOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduvumnanbHblie pecypcbl MHTEPHET)*:
Ne n/n Pecypc

1 https://www.lib.vsu.ru/ - cant 3oHaneHon Hay4yHon BubnnoTtekn BopoHexckoro
rocygapCTBEHHOIo YHMBepcuTeTa
2. | http://www.elibrary.ru — Hay4Has anekTpoHHas 6ubnuoteka
3 http://www.sciencedirect.com - OAWH N3 KPYMHENLWNX B MMPE OHManH-COOPHNKOB
" | onybnukoBaHHbIX HayYHbIX uccrnegosaHun (Elsevier)
http://www.rusnanonet.ru/ - tHOPMaLMOHHO-aHaNUTUYECKNIA NOopTar POCCUNCKON
HaUMOHaNbHOW HAHOTEXHOOrMYECKON ceTu

4,

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHuss AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuKku, MemoOu4vyecKue yKal3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n McTOYHUK

lMpakTuKym CUHTE3 N UCCneaoBaHWe HAHOOUCNEPCHBIX CUCTEM [ONEKTPOHHbLIN pecypc] : y4ebHo-
mMeToamyeckoe nocobue : [ana cTya. 4 K. AHEB. OTA-HUA xuM. dak., Ansa HanpasneHus 020300 -
Xumus, domsnka n mexannka matepuanos] / BopoHex. roc. yH-T ; [cocT.: E.B. TomuHa n ap.]. —
OneKTpOoH. TekcToBble AaH. — BopoHex : MapgaTenbckuii gom BIY, 2015. — 3arn. ¢ tutyn.
akpaHa. — CBobogHbIV gocTyn us uHTpacetn BIY. — TekctoBein chann. —Windows 2000; Adobe
Acrobat Reader. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-102.pdf>.

17. OOpasoBaTefnibHble TEXHONIOMMU, MUCNONb3yeMble NpU peanusauum y4ebHOWM
AUCUMNNUHBLI, BKIOYasas [AOUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

Mpn peanusaumm ANCUMNIANHBI UCNOSb3YKTCA pasnnUYHbIe TUMbl NEKUNA — BBOAHbIE NEKUUH,
MHOPMAaLMOHHbIE NEKUUKN ¢ BU3yanuaaumen (MynbTMMeaninHble Nnpes3eHTaunn), no oTAeNbHbIM
Temam — 0630pHble. Ha npakTUyeckux 3aHATUSX: BbICTYNIEHME ¢ pedpepaTamm, CEMUHAPCKNe
3aHATUSA. Tekylaa aTTecTaumns ocyLecTBnNaeTcsa B opMe KOHTPOSIbHbIX paboT, NpoMeXyTodHas —
no KNM.

18. MaTepnanbHO-TeXHU4YECKOoe obecneyeHme AUNCUMUNIINHDI:
MynbTumMeaniHein npoektop BENQ, akpaH, HoyTOyK

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsaoK OLEeHKM 0CBOEHMSA obyvaloLwmnmmncs y4ebHoro MaTepuana onpeaenseTcs
coaepkaHMeMm crieayLmnx pasaenos ANCUUNINHBI:

HanmeHoBaHue WHankaTop(bl)
(o]
I"I\;I_'I pasgerna OQUCLUMNIIMHbI K?_?&';?;?” OOCTWXEHUSI OueHouHble cpeacTBa
(mogyns) KOMMeTeHumn



https://www.lib.vsu.ru/
http://elibrary.ru/
http://www.sciencedirect.com/
http://www.rusnanonet.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-102.pdf

HanmeHoBaHue WHankaTop(bl)
I.'I\ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” [OCTXEHMS OuerouHbie cpeacTsa
(mogyns) 4 KOMMNeTEeHL MM
1. BeepgeHue. MK-2.1
Baanmopgencrtene MK-2 MK-2.2
OMTMYECKOro U3nyv4eHns MK-3 MK-3.1, YCcTHbIN onpoc
C TBEpAbIMM Tenamu. MK-3.2
2. ® MK-2.1
OTO3MNEKTpU4ECKme
ABNCHNA 8 rK-2 I‘HIIE:? 12 YCTHBI onpoc
nonynpoBOAHMKOBbIX MK-3 I'IK- 3' 2’ P
maTtepuanax. e
3. MK-2.1
YKngkue kpuctannsl B MK-2 MK-2.2 -
OMNTO3NEKTPOHUKE. MK-3 MK-3.1, YCTHbIA onpoc
MK-3.2
lMpomexyToyHas aTTecTauusi e
epeyeHb 80Mpocos
dopma KOHTpons — 3ayeT

20 TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensiowue
npoueaypbl OueHUBaHUsA

20.2 NMpomexyTo4yHasa aTrectaumsa

MpomexyToyHas aTTecTaums No AUCUUNNMHE OCYLLECTBNSETCH C MOMOLLbIO CNeayLLnX
OLEHOYHBIX CPeacTB:

CobecedosaHue no bunemam K 3a4emy
lMepeyeHb BOMPOCOB K 3a4eTy U nopsgok hopmupoBaHua KUM

1. MNpeameT onNToanekTpoHUKK. MNMpobnemel 1 nepcnekTuebl passuTus. MNpumepbl NPUMEHEHUS
NpnBopPOB YCTHLIN ONPOC , MPUMEPHbIE BONPOCHI:

2. NpegmMeT OyHKUMOHANbHOM ONTONEKTPOHNKA, AOCTOMHCTBA ONTO3MEKTPOHHbLIX NPUOOPOB U
npobnembl Ha NyTN eé pa3BuUTKS.

3. MpuémMHnkn nanyveHna. MexaHnambl NOrNoOLWEHNS CBETa B TBEPAbIX Tenax.
CeeTouyBcTBUTENBHBIE MaTepuarnbl. OCHOBHbIE BUAbl (DOTOMPUEMHUKOB U UX XapaKTEPUCTUKN.

4. MexaHn3Mbl NOrnoLLeHNsa ceeTa B TBEPAbIX Tenax. Kakue n3 HUX ncnonb3yTcs B NPUEMHUKAX
n3ny4deHma? ®otoamoa ¢ p-n nepexogom.

5. B yeM 3akntoyaeTcs NpenmMyLLecTBO p-i-n CTPYKTYpbI?

6. Buabl UICTOYHMKOB 1 UX OCHOBHbIE XapakTepUCTMKN. VIHKEKLUNOHHbIE CBETOANOAbI.

7. MonynpOBOAHUKOBbBIE MHXEKLUMOHHbIE Nasepbl.

8. MexaHun3Mbl n3nydeHnsa ceeta B TBepabix Tenax. Kakue cnocobbl BO30YXaeHMWs
NIOMUMHUCLUEHUUN HAaXOASaT NMPUMEHEHNE B UCTOYHMKAX M3nyveHnsa? OxapakTepu3oBaTtb BaKHeNLLINe
MaTtepuanbl, UCNoNb3yeMble AN U3roTOBIEHUS CBETOANOA0B.

9. Pornb HEOCHOBHbIX HOcUTENen 3apsaa B hopmmpoBaHum doToaddekToB. PoToaac dembepa.
O6bemHasa coToaac.

10. doTomarHuUTHLIN adhdpekT HockoBa-KnkonHa. KsasnypoBHu depmun. SNeKTPOHHO-AbIPOYHbIE
nepexonbl.

11. BapbepHas doToaac. POTOAMOLHBIN PEXMUM

12. OcHOBHble (hM3N4eCcKMe CBONCTBA M CTPYKTypa HEMATUKOB, XONECTEPUKOB, CMEKTUKOB.
MapameTpsbl, XxapakTepusyioLine CTPYKTYPHOE COCTOSIHUE XUOKOro Kpucranna.

13. OpureHTauMoHHbIE CBOMCTBA HEMATKKOB: nepexo ®Ppenepuikca, gomeHbl KanyctuHa-
Bunbsamca, guHammyeckoe paccesiHne ceeTa.

14. OnTuyeckne CBOMCTBA HEMATUKOB N XONECTEPUKOB. DPPEKT «rOCTb-X035AMHY . [MprHLMNbI
yrnpaBneHns CBONCTBaAMM XNOKNX KPUCTANOB

Kaxabin KUM cogepxut 2 Bonpoca M3 pasHbiX pasgenos NporpaMmmbl.

OnuncaHune TexHonormm npoeeneHnd



Ha nogrotoBky nMcbMeHHOro oteeTa Ha Bonpockl KNMM (Ha nuctax otBeToB) gaétcsa 60 MUHYT,
nocne 3Toro npoBoauTcs yctHasa becena.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUIA, LUKanbl M KpUTEPUM OLLEeHNBAHUS
[lna oueHMBaHNS pe3ynbTaToB 00y4YEeHMs1 Ha 3a4eTe UCMONb3YTCA CreaytoLime nokasaTenu:
BrageHne NoHATUMHBLIM annapaTtom AaHHOW obnacTu Hayku (TEOPEeTUYECKMMU OCHOBaMM AUCLMMIWHBI),
CNOCOGHOCTb MNNIOCTPUPOBaTL OTBET MpUMepamu, akTamu, AaHHbIMM HayYHbIX WUCCreLoBaHUN,
NPUMEHSITb TEOPETUYECKME 3HAHMS NS PELLeHMs NPaKTUYecKnX 3aaau.
[lns oueHuBaHMs pe3ynbTaToB 00yYeHWUst HA 3a4eTe UCMonb3yeTca 2-6annbHas Wkana: «3a4TeHoy,

«HEe 3a4YTEHOY.
CooTHoLEeHMe nokasaTenen, Kputepues U LKarbl OLUEeHNBaHUA pe3yrnbTaTtoB 06y‘-IeHI/1H.

YpoBeHb
Kputepun oueHMBaHNs koMneTeHLNi cchopmumpoBaH Llkana oueHok
HOCTU
KOMMNeTeHLU
MonHble n pa3BEpHYTbIE OTBETLI HA BOMPOCHI OuneTa, BO3MOXHbI MoporoBbii 3auTeHo
HEKOTOpPble HETOYHOCTH, B LIENOM HE BIMSIOLWNE HA COAepX)XaHme YPOBEHb
oTBeTa.
OTCYTCTBME OCHOBHbIX 3HaHWI NO pas3genam QUCUUNIUHbI, OTCYTCTBME | — He 3auteHo
OTBETOB Ha BOMNpocCkl buneta




