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PABOYASA NPOrPAMMA YYEBHOW OAUCLUUNINUHBI
OT[.01 Mpobnembl COBpEMEHHON HAHOMOTOHMUKM

1. Koa n HaumeHoBaHue HanpaBneHus noarotToBku: 12.04.03 ®oToHUKA U
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6. CoctaButenu nporpammbi: OBunHHMKoB Oner Bnagumuposuny, 4. p.—M. H., npodeccop

7

. PekomeHpoBaHa: HMC dumsunyeckoro dakynbreta, npotokon Ne6 ot 20.06.2023

. YueOHbI roa:2023-2024 CemecTp(bl):2



9.llenn n 3apgaum y4eO6HOW ANCLUUNINUHbI

Llenamu oceoeHusi y4ebHOU OucyuniuHbl  S67SomMcs. NOJMyYeHue NpeacTaBfeHun o
COBPEMEHHbIX Hay4YHO-TEXHUYECKNX Npobrnemax B HaHOMOTOHUKE, Ba3npyoLLMXCA Ha HOBbIX 3dbdeKTax
B3aMMOZENCTBUA ONTUYECKOrO U3NYyYEeHUst U HaHOPa3MepPHbIX 06bEKTOB, BnvxHenoneBbix 3PdEKTOB,
NIe3KCUTOHHOW CBSA3N.

3adauu yuyebHoul OucyunauHbl:

- pPacCMOTPETb OCHOBHbIE Hay4Hble MPOGEMbI, pellaemMble B COBPEMEHHON HaHOMOTOHMKE, a
Takke UX NPUNOXeHUs:;

- BblOEJINTb NepCnekTBHble HanpaBreHna pa3BnuTtnA HEIHOC*)OTOHVIKI/I.

10. Mecto y4yeOHOM AucuMnuHbl B CcTpykType OOIll: yuebHas pgucumnnuHa OTO.01
«lMpobnembl coBpeMeEHHON HAHOMOTOHMKN» OTHOCUTCA K YacTu OTL. dakynbTaTUBHbLIE OUCLUMNINHBI.

11. MnaHupyemble pe3ynbTatbl 00y4YeHMs NO AucuUNUHE/MoAyrio (3HaHWUA, YMeHUs,
HaBblKM), COOTHECEHHble CMMaHMpyeMbiMU pe3ynbTaTaMUM OCBOEHUs obGpasoBaTenbHOM
nporpamMmmbl (KOMMNeTEeHUMSIMU) U UHOUKATOpPaMN UX AOCTUXKEHUS:

N TEXHOMOrn4yeckoe
obopyaoBaHue ¢

3HaHUs PU3NYECKMX
NPUHLMNOB paboThbl

Kog HasBaHue Koga(kl) UHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHLMn
MK-1 | CnocobeH k aHanuay | TK - MpoBOAMT Hay4Hble | 3HaTb:OCHOBHbIE 3aKOHOMEPHOCTHU "
COCTOSIHUS Hay4HO- 1.2 nccnegoBaHns B MEeXaHu3Mbl  B3aMMOLEWCTBMS  OMTUYECKOro
TEXHNYECKON obnactu M3Ny4YeHuss C HaHOpas3MepHbIMW CTPYKTypamu;
npobnemsl 1 HaHOMOTOHWKY, mMeToAbl MOAENMPOBaHUS AaHHbIX NPOLECCOB;
MoCTaHOBKe Lienn 1 ncnonb3ys YMeTb:aHanuanpoBaTb CNEKTPbl MOrMOLWEeHNs U
3agay NpoBOANMBIX crneunannsnmpoBaH- | paccesiHus HaHo4acTu1L; Npov3BOANTb
Hayu4HbIX Hoe BblYMCEeHns CMeKTpoB OoTpaxeHus "
nccrnegoBaHni Ha nccrnegoBaTenbCkoe | MPOMnycKaHUs HAaHOCTPYKTYP;
ocHoBe nogbopa n obopynoBaHue, BnapeTthb: HaBbIkaMK TEOPeTU4ECKOro
n3yyeHuns npubopbl n uccrnenoBaHus 3aKOHOMepHOCTEN
nuTepaTypHbIX U YyCTaHOBKM OPMUPOBaAHUA  CMEKTPANbHbIX XapakTepUcTUK
NaTeHTHbIX HaHOCTPYKTYp.
NCTOYHWUKOB
MK-3 | CnocobeH BbibupaTb | K- Pewas pasnuyHble | 3HaTb: noaxopbl K peLLeHno
Hay4HO- 3.2. npodeccuoHarnbHble | NpodeccmoHanbHbiX  3agad Ha OCHOBe
uccrnegosarenbckoe 3a4aun, NpUMeHsieT | MHPOPMALIMOHHbBIX CUCTEM U TEXHONOTUI;

YmeTb: ob6pabartbiBatb U
pes3ynbTaTbl UCCeaoBaHuUN;

aHanmsnpoBaTb

y4yeTom npmubopos BnapeTb: HaBbikamy nogbopa obopyaoBaHMs 1
ocobeHHocTel KBaHTOBOW KOMMMEKTYIOLWUX, HeobXxoaNMbIX ans
HaHOTEXHOMNorM4yeck 3NEKTPOHUKM U nposegeHns nccrnegoBaHuim B pamkax
nX npoLeccos OTOHUKM, Ba30BbIX | NpoeccnoHanbHbIN 4eATENBLHOCTU.
cosfaHus TEXHONOTNYECKMX
MaTepuanos u npoLieccos
YCTpOWCTB co3aaHus
HaHOMOTOHMKM HaHoMaTepunarnos u
YCTPOWNCTB
HaHOMOTOHUKM.

12. O6bemM ancumMninHbI B 3a4eTHbIX egnHuuax/vyac.— 2 3ET / 72 v.

CDopma npomemyTquoﬁ aTTecTauun. 3adeT




13. TpyaoeMKOCTb NO Buaam y4yeoHomn paboTbl

TpyaoemMKkocTb
Bua y4eGHomn paboTbl Bcero [o cemecTpam
No 2

AyauTOpPHbIE 3aHATUS 30 30

nexkuuu 30 30

B TOM YuCre: npakTnyeckme - -
nabopaTtopHbie - -

CamoctosaTenbHas pabora 42 42

dopma NpomMexyTo4YHOIN aTTecTauum 3a4em
Wroro: 72 | 72

13.1. CogepxxaHue gUCUMNIINHDbI

n/n Peanusauus
pasgena
HanmeHoBaHue pasgena ONCLMNIINHBI C
CopepxaHue pasgena AMcumninHbl
ONCLMNIUHBI NOMOLLIbHO
OHMauH-Kypca,
QYMK*
1. llekuun
1 OcHoBbI TeOpUM dopmMmpoBaHme 1 pacnaj 3KCUTOHOB B KBAHTOBbIX https://
B3aMMOAENCTBUA cBeTa C To4kax. PemMTOCEKYHOHAA OUHaMMKa BO3OYXOEHWNA. edu.vsu.ru/
KBaHTOBbIMU TOYKaMW. Mopgenu pacnaga 3KCUTOHa B KBAHTOBbIX TOYKaX. course/
dopmMmumpoBaHune 1 pacnag CeHcopbl NOCTPOEHHbIE Ha JUHAMWKE OAMHOYHbIX view.php?
3KCMTOHOB HaAHOOOBHEKTOB. id=4052
2 OcHoBbI TEOpPUN Teopuss nokanusoBaHHoOro nnasmoHa. [dunHamwuka
B3aMMOENCTBUS cBeTa C Nna3MoHHbIX BO30YXaeHun. bnmxkHee none. g dekTbl
NNasMoOHHbIMN B 6nvbkHem norne. MNMpumeHeHne B TEpMOAMHAMNYECKON
HaHo4acTMuamun. AdekTbl | Tepanuu.
OnwxHero nons.
3 DOTOHUKA rMOPUAHBIX OcCHOBbLI Teopun pe3oHaHCHOro 6e3bi3nyyaTensHOro

HaHOCTPYKTYP:
doTOoNnepeHOC HOCUTENEN,
3HEpPrnn Bo30yxaeHus,
apdpekTbl NI3MOH-
SKCUTOHHOIO
B3aNMOAENCTBUSA

nepeHoca 9Heprun B TMOPUAHBLIX HaHOPa3MEepPHbIX
accoumatax Tuna: KBaHTOBasi ToO4Ka-nrasMoHHas
HaHo4acTMua, KBaHTOBas TOYKa-kpacutenb W T.M.
Oddektbl PaHo, pacwenneHns Pabu, MNMepcenna B
cuctemMax C NiasmMOH-3KCUMOHHLIM B3anMMoOeNncTBUEM.
O630p paHHbIX O npoueccax doTonepeHoca
HocuTenenm 3apsiga B TMOpUOHBIX HAHOCTPYKTypaXx,
YyNbTpadLICTPbIN hoTonpeHoc 3apsaa. PoTonpuemHble
YTPOWCTBa HA OCHOBE 3TOr0 npouecca.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne HaunmeHoBaHne Tembl Buabl 3aHATMIA (KONTMYECTBO YacoB)
n/n (pasgena) gucumnniuHel Jlekumn MpakT. J1ab. Cawm. pabota Bcero
1 OcHOBbI TEOPUN B3aMMOAENCTBUSA CBETA C
KBaHTOBbIMU TOYKaMn. DopMmnpoBaHune n 10 - - 14 24
pacnaj 9KCUTOHOB
2 OcHoBbI TEOPUM B3aUMOENCTBUSA CBETA C
NIasMOHHbIMK HaHoYacTMUamn. SddeKTbI 6 - - 14 20
GrvkHero nonsi.
3 PoTOHMKA rMOPUAHBLIX HAHOCTPYKTYP:
doTonepeHoOC HOCUTENEN, AHEPTUN
14 - - 14 28
B0O30yxaeHus1, adhpekTbl NNasMoH-
9KCUTOHHOIO B3aNMOAENCTBUS
Utoro: 30 - - 42 72




14. MeTogn4yeckme ykasaHua Aona oby4vyarowmxcsa Nno 0OCBOGHUIO AUCLUNIIUHBI

1.

2.

3.

OCHOBHbIMW 3Tanamu OCBOEHWSI AUCUUMIVHBI ABMASIOTCSA:

Jlexumn. B xode NEKUNOHHbIX 3aHATUIA CTyAEHTY HeobxoaMmMO BECTU KOHCNEKTUPOBaHWe y4ebHoro matepumana.
Ob6palaTe BHMMaHWE Ha KaTteropum, (hopmMynmMpoBKN, pacKpbiBaloLMe CoAepXaHue TeX UMK UHbIX SBMEHUA 1
NnpoLeCCOB, HayyHble BbLIBOAbI W MNpPaKTUYECKMe peKoMeHZauuun, MNOMOXUTENbHbLIN ONbIT B OPaTOPCKOM
uckycctee. >KenatenbHO oOCTaBUTb B paboymx KOHCMEKTax Mofs, Ha KOTOpbIX AeraTb MOMETKM U3
peKoMeHO0BaHHON NuTepaTypbl, JOMNOMHAKLWME MaTepuan NpocryLaHHOW Nekuun, a Takke nogyepkusaroLme
0CObYyl0 BaXHOCTb TEX WIIM MHbIX TEOPEeTUYEeCKMX MonoXeHun. 3agaBaTb npenogaBaTeniio YTOYHSLME
BOMPOChI C LieNbH0 YACHEHUSA TEOPETUYECKMX MOMNOXEHUIN, pa3peLleHnsa CNOPHbIX CUTyauumi

CamoctosaTenbHaa pabota crygeHta. WM3ydeHne y4eBGHOW, Hay4yHOW W METOAMYECKOM nuTepaTypbl,
MaTepuanoB nepuoanyecknx N3gaHuim ¢ npuBnevYeHneM 3NeKTPOHHbIX CPeaCcTB Hay4YHOW UHopMaLni.
[MoarotoBka K artTectaumu. B xoge NOArOTOBKM K TEKyLUMM aTTecTauusiM M MPOMEXYTOYHOW aTTecTtauum
CTYOEHTY PEKOMEHAYETCA akTMBHO MWCNONb30BaTb SMEKTPOHHLIN obpasoBaTtenbHbii noptan Moodle —
3NEeKTPOHHasA cpefa AUCLMNIWHLI, C NpedocTaBneHMeM MpeseHTauui nekuun, 3afgaHuin Ans BblNONHEHUs
NpakTU4eckmx paboT, 4ONOMHMTENBHOIO TEOPETUYECKOro MaTepmana u HopMaTMBHO-NPABOBbLIX AOKYMEHTOB MO
TeMaMm U nepeyHen BOMpPOCOB AN MNOArOTOBKM K TEKYLLUMM aTTecTaumsaM U NpoOMeXyToOYHOM aTTectauuun. Takke
CTYAEHTY peKkoMeHAyeTCs UCMOoNb30BaTb BeCb HAbOp METOAOB M CPeACcTB COBPEMEHHbIX WHOPMALMOHHbIX
TEXHOSOMMI AN M3y4eHUs OTEYECTBEHHOM 1 3apybexxHOM nuTepaTypbl N0 OUCLMIMIIMHE, OLIEHKU U aHanu3a ee
TEKyLlero COCTOSIHUSI W MNepcrnekTuB pas3sutuss. EMy npepoctaBnsieTcsas BO3MOXHOCTb pabotatb B
KOMMbIOTEPHBIX Knaccax akyneteTa (313a ayauTopus), UMeTb JOCTYN K VIHTepHeT-pecypcaM 1 areKTPOHHOM
noyte, WCNONb30BaTb WUMEKLMECs Ha kadedpe ONTUKAM M CNEeKTPOCKONUU hrusmyeckoro dakynbreta
VMHPOPMaLIMOHHbIE TEXHOMOMN, UCNONb30BaTb pecypcbl 30HanbHOW Hay4yHowW 6mbnuotekn BIY, B TOM yucne
3MNEKTPOHHO-OUBNNOTEYHbIE CUCTEMDI.

15. TlNepeyeHb OCHOBHOM U AOONONHUTENLHOW nUTepaTypbl, PECYPCOB WHTEpPHET,
HGOGXOAMMI:IX AnA ocBOeHuUsaA ANCUUNMNIIUHDI
a) OCHOBHas nuTepartypa:

Ne n/n NCcTOYHUK

UaHamos, A. H. OnmoanekmpoHuKa u HaHOhomoHuKa : y4ebHoe nocobue / A. H. MeHamos. — 4-e u3d., cmep.
— CaHkm-llemepbype : JlaHb, 2020. — 596 c. — ISBN 978-5-8114-5149-4. — Tekcm : anekmpoHHbil // JlaHb :
351ekKmpoHHO-6ubiuomeyHasi cucmema. — URL: https.//e.lanbook.com/book/133479. — Pexum docmyna: Onsi
asmopus. rnonb3oeamerned.

6) gononHuUTenbHas NuTeparypa:

Ne n/n McToYHmK

Knumos, B. B. HanonnaamoHuka / B. B. Knumos. — Mockea :@uamamnum, 2010. — 479 c. — Pexxum docmyna:

3. ro nodnucke. — URL: https://biblioclub.ru/index.php ?page=book&id=69490 (dama obpaweHus: 02.11.2021). —
ISBN 978-5-9221-1205-5. — Tekcm : 371eKmMpPOHHbIU.

4. HaesommHnbil J1. OcHoebl HaHoonmuku /f1. HaeomHbil.-M. :@uamamnum, 2009. -482 c.

5. Knumoe B.B.HaHonnasmoHuka / B.B. Knumos. —M. :@uamamnum, 2009. —480c.
A.A.Rempel, O.V.Ovchinnikov, I.A.Weinstein, S.V.Rempel, Yu.V.Kuznetsova, A.V.Naumov et al.

6. Russ. Chem. Rev., 2024, 93 (4) RCR5114 [Ycnexu xumuu, 2024, 93 (4) RCR5114]

7. V.P.Ponomarenko, V.S.Popov, |.A.Shuklov, V.V.lvanov, V.F.Razumov
Russ. Chem. Rev., 2024, 93 (4) RCR5113 [Ycnexu xumuu, 2024, 93 (4) RCR5113]
Mopo3sos B.I". ®usuka HU3Kopa3MepHbIx cmpykmyp [BnekmpoHHbIl pecypc]: YuebHoe nocobue / Mopo3sos B.I.
— M.: MUIPOA — Poccutickull mexHosnoaudeckul yHusepcumem, 2019.

B)MHPOPMaLIMOHHBIE 3NIEKTPOHHO-06pa3oBaTesibHble pecypchl (OduumManbHble Pecypchl MHTEPHET)*:

Ne n/n Pecypc

8. O6C «YHusepcumemckas bubnuomeka Online» — https./biblioclub.ru/

9 BoHanbHas Hay4YHas bubnuomeka BI'Y — http://www.lib.vsu.ru

10 OEC JlaHb — https://e.lanbook.com/

16. MepeyeHb y4eGHO-MeToAMYECKOro o6ecneyvyeHns Ans CaMoCTOATeNbHOW paboThbl

Ne n/n NcTo4uHnK

Hayana onmuku HaHoYacmuy, [nekmpoHHbIl pecypc] : yuebHoe nocobue / [O.B. Og4uHHUKO8 U Op.] ; BopoHex.
20C. yH-m .— OnekmpoH. mekcmosbie daH. — BopoHex: 3damenbckuli dom BI'Y, 2018 .— 3aan. ¢ mumyna
aKkpaHa .— C80600HbIlt docmyn u3 uHmpacemu BI'Y .— Tekcmoenbili ghatin .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-242.pdf>.

OcHo8bI 0NMUKU U CrIeKmMpPOCKOMUU K8aHMOBbIX moyek : y4ebHo-Mmemoduyeckoe rnocobue 0ns 8y308 : [Ons
nposedeHus crieyuanbHo20 u3. npakmukyma cmyo. 1 K. Mazucmpamypbl, 06y4. rno npoepammam "®usuka
onm. si8neHul" u "Onmuka HaHOCMpPyKMypupo8aHHbIX Mamepuarnos” Ha Kkagh. OrMuUKU U CrekmpocKonuu ¢us.
2. ¢hak. BopoHex. eoc. yH-ma 0ns HanpasneHuss 010700 - ®usuka] / BopoHex. eoc. yH-m ; [cocm. : O.B.
OsyuHHUKo8U Op.] .— BopoHex : U3adamenbcko-nonuepaghudeckull ueHmp BopoHexxckoz2o eocydapcmeeHHo20
yHusepcumema, 2013 .— 80 c. : un. — bubnuoep.: ¢.78-80.
<URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m13-155.pdf>.



http://www.lib.vsu.ru/

17. OOpasoBaTtenbHbleé TEeXHONIONMKU, WUCMNONb3yeMble MNpu peanusaumum y4yeOHomn
OUCLUMNMUHBLI, BKNOYas AUCTaHUUOHHble obOpa3oBaTtenbHble TexHonoruu (OOT),
3neKTpoHHoe obyyeHue (J0), cmewaHHoe obyyYeHue):

B yye6GHOM npouecce MCMoNb3yoTCA TPaAMUMOHHBIE U AWCTAHLMOHHbIE 0Opa3oBaTeflbHble TEXHOMOMMMU.
Mo obpasoBaTenbHbIM (hOpMaMm: NEKUMOHHble 3aHATMSA. [Npeobnagalowumy MeTogamu M npvemam oby4deHus
ABNAOTCA: 00BbACHNTENBHO-UNNIOCTPATUBHLIE (OOBbSICHEHME, NOKa3 — AEMOHCTpaLmsa ydebHoro matepmana u gp.);
aKkTMBHble (aHanm3 y4yebHOM N Hay4yHOW nUTepaTypbl, COCTaBNEHNE CXEM U Ap.) U UHTEPAKTUBHbIE, B TOM 4MCHe U
rpynnoBble (B3aumHoe oby4vyeHne B OpMe MOAroTOBKM W  0OBCyxAeHus [A0oKNadoB); WHEMOOPMAaULUOHHbIE;
MynbTUMeaunHble (paboTa € canTamMu akageMWyeckux CTPYKTYp, HayYHo-uccrnegoBaTenbCKMX OpraHu3aumn,
SNEKTPOHHbIX B1UBnmoTek n u Ap., paboTa ¢ AINEKTPOHHLIMK 0ByYaOLWNMKN NporpaMMamMm U T.0.).

OpraHu3aumoHHas CTPYKTypa NEKLUNOHHOro 3aHATHA: 1. DopMynupoBka TeMbI, Lienen 3aHATMS, NOCTaHOBKa
npobnemHoro Bonpoca. 2. Pa3bAcHeHVWe BOMPOCOB TEOPETMYEeCKOro M MpakTUYecKoro nnaHa Ansd pelleHus
rnocTaBneHHol npobnemsbl. 3. PaccMoTpeHune nyTel pelleHust NpoGrieMHOro Bonpoca Ha KOHKPETHbIX npumepax. 4.
3akntoveHne, hopmynupoBka BbIBOAOB. 5. PopMynMpoBKka 3adaHusi Ansi CaMOCTOATENbHOW AoMallHen paboThbl.
O3By4MBaHNE TEMbI CIIEAYIOLLIErO 3aHATHS.

Mpy peanu3auMn OMCUMMAMHBI C WUCMONb30OBaHMEM AMCTAHLMOHHBIX 06pasoBaTeNibHbIX TEXHOMOruiA
MCMOSb3YITCA MHCTPYMEHTbI  3FIEKTPOHHOM UWHMOpMaunoHHO-obpasoBaTenbHom cpenbl BIY «3OnekTpoHHbIN
yHuBepcuteT BIY» (https://edu.vsu.ru) wunn “MOOK BI'Y” (https://mooc.vsu.ru), cepBucbl BUOEOKOHDEPEHLMN
(BigBlueButton) anekTpoHHasa noyra.

18. MaTepunanbHO-TEXHUYECKOe obecnevyeHne ANCLUUNIUHDI:

CneunanunaupoBaHHass mebenb, mnpoekTop, HOyTOyk, 9kpaH. WinPro 8, OfficeStandard 2019,
«AHTUNNarnat.BY3», MathWorks TotalAcademicHeadcount, ANSYSHFAcademicResearch

19. OueHou4HbIe cpeacTBa ANsi NPOBeAeHUSA TeKyLlen U NPOMEXYTOYHOW aTTecTaumumn
MopsiAoK OueHKM 0CBOEHMS obyvarowmMMmncsa y4ebHoro matepumana onpegensercs cogep’xaHmem
cnegywmx pasgenos ANCUUNIIUHGIL

Ne n/n Ha”MeHOBaHM?MpO?ﬁ_Ie;Ba AvCLMNIINHE! K?_L'\I’/'I';?;)GH MnHoﬂc':lﬂera;ggﬁlgzl) OueHouHble cpeacTBa
KOMNeTeHumnm

1 OcHoBbI TEOPMM B3aMOOENCTBUS CBETA MK-1 MK-1.2
C KBaHTOBbIMM TOYKamMu. PopmMmpoBaHme MK-3 MK-3.2 Bonpocbl
N pacnag 3KCMTOHOB

2 OcHoBbI TEOPUN B3aNMOAENCTBUS CBETA MK-1 MK-1.2
C NNa3MOHHbLIMWN HAaHO4YacTULaMW. MK-3 MK-3.2 Bonpochbl
O dbekTbl GKHEro nons.

3 ®PoTOoHMKa rMBPUAHBLIX HAHOCTPYKTYP: AK-1 AK-1 2
doTonepeHOC HocUTENen, aHeprm K-3 MK-3.2 Bonpoc!
BO30YyaeHus, acpdekTbl NII3MOoH-
3KCUTOHHOIO B3aMMOAENCTBMS

MpomexyToyHas aTTecTaums
Bonpocbl
dhopma KOHTpOIs - 3a4eT

20 TuvnoBble OLEHOYHbLIE CcpeaAcTBa UM MeToAMYECKMe MaTepuanbl, onpegenswolme
npoueaypbl OLLeHUBAHUSA U KPUTEPUM UX OLleHUBaHUS

OueHKa 3HaHUN, YMEHUIA M HaBbIKOB, XapakTtepusyowasa atanbl dopMMPOBaAHUSA KOMMETEHUMA B
paMKax U3y4YeHnsa MCLUMMINHBI OCYLLECTBNSIETCA B XO4€E TEKYLLEN N NMPOMEXYTOYHON aTTecTauuin.

20.1 Tekywan atrecrtaums:

OueHouyHble cpeacTBa ANs TeKywen aTrecTaumu: TecTbl, BOMPOCbl. Tekywasa arrectauus
npoBoanTcsa B bopmMe: YCTHOro onpoca (MHamMBuayansHbeli onpoc). CTyaeHT nonyvaeT OavH BOMPOC U3
cnucka, TectoBble 3agaHus. Bpemsa nogrotosku 30 MUHYT, Bpems oTBeTa He 6onee 10 MuH.

[lepeyeHb gorpocos dnsi ammecmauuu:
1. ®opmuposaHue u pacrnad 3KCUMOHO8 8 K8aHMOBbIX MOYKax.
2. Memod cpemmoceKkyHOHOU CrnekmpocKonuu HagedeHHO20 MO2JTOULEHUS.
3. CeHCcopbl Ha K8BaHMOBbLIX MOYKaXx.
4. lMnasmoHHas HaHoYacmuya — MexaHU3M fla3epHO20 Hazpeea.



https://mooc.vsu.ru/

5. Modenu pacnada 3kcumoHa 8 K8aHMOBbIX MOYKaXx.
6. Teopus rokanu308aHHO20 1a3mMoHa.

MepeyveHb 3apaHun:

1) TecToBblE 3a4aHUA:

1. Ona peanu3aums oTpuuaTenbHbIX 3HAYEHU MoKasaTensa npenomneHns Heobxogumo, 4TOObI
AnanekTpuyeckas (€) 1 MarHMTHas (J) NPOHMLLAEMOCTU cpel OOHOBPEMEHHO UMENN 3HAYEHUS:
a) € <0, p <0; 0) >0, u>0; B) €0, u<0; r) €<0, u>0.
2. KBaHTOBblE TOUYKUN OTIMYAET:
a) OUCKPETHbIN SHEPreTUYECKUI CNEKTP, 3aBUCALLNA OT pa3Mmepa HaHo4acTuL,
6) HenpepbIBHbIN IHEPrETUYECKUIA CNIEKTP, 3aBUCALLUIA OT pa3mepa HaHOYacCTuL;
B) HE3ABUCALLUIA OT pa3mMepa IHepreTU4EeCcKUin CnekTp;
r) OVCKPETHbIN 3HEpPreTU4EeCKnn CnekTp, onpeneneHHbIn pasMepHOK-3aBUCUMOM
3NEeKTPONPOBOANMOCTLIO

3. QKCMTOH Kakoro Tuna bopMupyeTcsi B TBEPAOM Tene npu Bo3by>KAeHUN BaneHTHOro anekTpoHa?
a) ®peHkens; ©) BaHbe-MoTTa; B) pocca; r) KappbleBa.

4. MeToa Teopun BO3MYLLEHUI, UCNONb3yeMbli Bprocom npu BbIBOAE MOMNPaBKM Ha KyNOHOBCKOE
B3aMMOOENCTBME KBA3N4aCTUL, B MOMYNPOBOAHUKOBLIX HaHOYacTMUax, MPUMEHUM B NPUGKEHNN:

a) CUNbHOro KOH(PanHMeHTa;

0) NPOMEXYTOYHOIo KOH(PaANHMEHTA;

B) crnaboro KoHanHMEHTa;

r) Bcergaa npyMMeHnM Ans HynbMepHbIX HAHOCUCTEM.

2) OTKpbITblE 3a4aHUS:

5. QuanekTpuyeckasn Hanpasnsolaa cpeaa, npegHasHadeHHas ana nepegayun aneKkTpoMarHUTHbIX BOSH
ONTUYECKOrO U MHppaKpPacHOro AnanasoHoB NOCPeACTBOM MOSNHOMO BHYTPEHHEro OTPaXKEHUs! — 3TO ...
6. MuHumanbHoe 3Ha4YeHne pasmMepa NsiTHa (NSTHO paccesiHMs), KOTOPOe MOXHO MOMY4YUTb, HOKYCUPYS
3NEeKTPOMarHUTHOe M3ny4YyeHne— 370 ...

7. MpuHUMN paboTbl MHTErPanbHO-ONTUYECKUX XMMUYECKMX AaTYMKOB abCopOLMOHHOrO TMMna OCHOBaH Ha

8. Yto npencraBnsieT cobon metoa poToanHammyeckon Tepannmn’?

OtBeT: dotoanHammyeckas Tepanusa (OLOT) — 3TO COBPEMEHHBIA METOL TNEYEHUs] HEKOTOPbIX
OHKOITOrMYECKUX U HE OHKOorormyeckux sabonesaHui. lNatonornyeckm M3MeHeHHbIe

KpuTepum u WwWKanbl oueHUBaHUA:
«3a4MeHOo»

— obyuvatoLmiics B MONHON Mepe BnageeT NOHATUHBIM annapaToM U TeopeTUYeCKUMM OCHOBaMM
No NOCTaBIEHHOMY BOMPOCY, CNocobeH WNMCTpupoBaTb OTBET NpuMepamu, dakTamu, OaHHbIMU
Hay4YHbIX MCCNEAOBaHMWIA, OTBEYAET Ha AOMOSNHUTENbHbIE BOMPOCHI.

— obyyvaroLwmincs YacTUYHO BriadeeT MOHSATUAHLIM annapaTtom U TEOPETUYECKMMU OCHOBaMU Mo
NoCTaBfIEHHOMY BOMPOCY, He crnocobeH WNMCTpMpoBaTb OTBET nNpuMepamMu, dakTamu, AaHHbIMU
Hay4HbIX UCCreaoBaHWiA
«HEe 3a4MeHO»

— obyvatowmiica He BnageeT MOHSTUMAHBLIM annapaTtom U TeopeTUYecKUMU OCHOBaMU Mo
MOCTaBfEHHOMY BOMPOCY, He CMNocobeH MnnCcTpuMpoBaTb OTBET MpuMepamu, dakTaMu, AaHHbIMU
Hay4HbIX MCCNEeAoBaHMA

20.2 NpomexyTo4yHaa aTrectauus

dopma npoBefeHUs NPOMEXYTOYHOW aTtTecTaumn no AncuunimnHe — 3adet. OUeHKN BHOCATCA B
aTTeCTauMoOHHYI0 BEAOMOCTb MO pes3ynbraram paboTbl oOy4vallmxcs B TeYeHWe cemMecTpa Ha
3aKM4YnNTEesIbHOM 3aHATUN.



MpomMexyToyHasi aTTecTaums NpoBoauTcs B hopme: YCTHOro onpoca (MHAMBUAYanbHbIA ONpoc).
CTyoeHT nony4vaeT o4vH BOMPOC M3 cnncka, BpemMsi noarotoBkn 20 MUHYT, Bpemsi oTBeTa He Gonee 10
MUH.

[lepeyeHb 8onpocos dnsg ammecmauuu:
1. ®opmuposaHue u pacnad 3KCUMOHO8 8 KBaHMOBbIX MOYKaX.

2. Memo0d cpemmoceKkyHOHOU CriekKmpocKonuu HagedeHHO20 Mo2/TOUEHUS.

3. CeHcopbl Ha K8AHMOBbLIX MOYKaXx.

4. lNnasmoHHas HaHoYacmuya — MexaHu3Mm sla3epHo20 Hazpesa.

5. Modenu pacrnada 3KcumoHa 8 K8aHMOBbIX MOYKaXx.

6. Teopusi 110Kanu308aHHOZ0 M/1a3MOHa.

7. QuHamuka nnasmMoHHbIX 8036yx0eHul.

8. BriuxxHee riore.

9. 3pbekmsi 8 briuxHem rorse.

10. OcHO8bl meopuu pe3oHaHCHO20 be3bi3flydyamesibHo20 repeHoca 3Hepauu 8 2UbpulHbIX
accoyuamax.

11. Opgpekmbl PaHo.

12. PacwenneHusi Pabu u lNepcesnna 8 cucmemax ¢ rna3mMoH-3KCUOHHbIM 83aumodelicmeauem.

13. Ynbmpabbicmpbili nepeHoc 3apsioa.

14. ®omornpueMHUKU Ha OCHoge aghghekma yrnbmpabbicmpo2o repeHoca 3apsda. 3aKIYUTESTbHOM
3aHATUM.

KpuTepum u Wwkanbl oueHMBaHUA:
«3a4YmMeHOo»

— obyuvatoLmiics B MONHON Mepe BnageeT NOHATUHBIM annapaToM U TeopeTUYeCKUMM OCHOBaMM
No MOCTaBIEHHOMY BOMPOCY, CNocobeH WNMCTpupoBaTb OTBET NpuMepamu, akTamu, AaHHbIMU
Hay4HbIX UCCreaoBaHWUiA, OTBEYaeT Ha AONONHUTENbHbIE BOMPOChHI.

— obyvaloLWwmiica YacTUYHO BnageeT NOHATUMIHBLIM annapaTtom U TeoPeTUYECKUMI OCHOBaMU MO
NoCTaBIEHHOMY BOMPOCY, He CrnocobeH WNMCTpUpoBaTb OTBET NpuMepamu, dakTamu, AaHHbIMU
Hay4HbIX UCCreaoBaHWA
«HEe 3a4MeHOo»

— obyvatowmiica He BnageeT MOHSTUMAHBLIM annapaTtom U TeopeTUYecKUMyU OCHOBaMU Mo

NOCTaBNIEHHOMY BOMPOCY, He CrnocobeH WNMCTpPUpPoBaTb OTBET NpuMepamMu, dakTamu, AaHHbIMU
Hay4HbIX UCCreaoBaHWiA




	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные спланируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	Код
	Название компетенции
	Код(ы)
	Индикатор(ы)
	Планируемые результаты обучения
	ПК-1
	Способен к анализу состояния научно-технической проблемы и постановке цели и задач проводимых научных исследований на основе подбора и изучения литературных и патентных источников
	ПК – 1.2.
	Проводит научные исследования в области нанофотоники, используя специализирован-ное исследовательское оборудование, приборы и установки
	Знать:основные закономерности и механизмы взаимодействия оптического излучения с наноразмерными структурами; методы моделирования данных процессов;
	Уметь:анализировать спектры поглощения и рассеяния наночастиц; производить вычисления спектров отражения и пропускания наноструктур;
	Владеть: навыками теоретического исследования закономерностей формирования спектральных характеристик наноструктур.
	ПК-3
	Способен выбирать научно-исследовательское и технологическое оборудование с учетом особенностей нанотехнологических процессов создания материалов и устройств нанофотоники
	ПК – 3.2.
	Решая различные профессиональные задачи, применяет знания физических принципов работы приборов квантовой электроники и фотоники, базовых технологических процессов создания наноматериалов и устройств нанофотоники.
	Знать: подходы к решению профессиональных задач на основе информационных систем и технологий;
	Уметь: обрабатывать и анализировать результаты исследований;
	Владеть: навыками подбора оборудования и комплектующих, необходимых для проведения исследований в рамках профессиональный деятельности.

