MWHOBPHAYKW POCCINIA
PEILEPA/IBHOE TrOCYAAPCTBEHHOE BIOXKETHOE OBPA30OBATE/IbHOE YYPEXAEHUE
BbICLUEIO NPO®ECCUOHAJIbHOIO OBPA30OBAHNA

«BOPOHEXXCKWUIN rOCYAAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BIl'Y»)
NEPEAOBAA MH)XXEHEPHAA LLUKOJA (NMLL)

YTBEPXAAIO

3aBepnyowwmii kathepoi
OMTWKN U CNEKTPOCKOMUH

: % (OBYMHHMKOB O.B.)_
05.06.2025 .

PABOYAA NPOrPAMMA YYEBHOW ANCLUUMN/INHbBI

51.0.09 ®0oTOHMKA MOMIEKY, KPUCTAUI/IOB N HAHOCTPYKTYP

1. Kog v HanmeHoBaHue HanpaB/ieHUA noAarotoBku: 12.04.03 ®POTOHMKA U
onTonHopMaTuka
2. NMpodmnb noAroToBKU: Matepunasibl 1 YCTPONCTBa DOTOHMKM 1 ONTOUHAIOPMATUKM
3. KBanuumkauma BbiNnyCKHUKA: MarucTp
4. dopma 06yueHUsA: oyHas
5. Kachepgpa, oTBevarowias 3a peasimsayuio AUCUUNIINHBI: Kadeapa ONTUKN 1 CNEeKTPOCKONun
6. CocTtaBuUTeIU NporpamMmmbil: Os4YuHHUKOB Osie2 Bnadumuposu4
(PUNO, y4eHasi cmeneHb, y4eHoe 38aHUe)
00KMop hU3UKO-MamemMamu4eckux HaykK, npogheccop
Bosz2opbkosa EkamepuHa A/lekcaHOpPOBHa
(®PUNO, yyeHasi cmeneHb, y4eHoe 38aHUe)
kaHoudam hu3uKo-MamemMamuyeckux HayK
7. PexomeHgoBaHa: HMC dhmsnyeckoro chakynbteta (npotokos Ne 6 ot 04.06.2025)

. YueOHbIii roa; 2025/2026 CemecTp(bl): 1




9. Llenu n 3agaum y4e6HON AUCLUN/IUHDI:

Lenbo ocsoeHusi yyebHOU Oucyur/iuHbl SBJ/ISIIOMCS NO3HAKOMUTbL CTYLEHTOB C
npoweccamv B3auMOAENCTBUSI CBETa C MOJIEKYlaMuy, TBEPAbIMU TeNlaMy U HAHOCTPYKTYpamu,
BbI3bIBAKOLMMN MNPOTEKAHME pPa3HOO6pa3HbIX (POTOXMMUYECKUX peakuuid, OKUCINTENbHO-
BOCCTAHOBUTE/IbHbIX W (DOTOKATA/IMTUYECKMX MNPOLECCOB B  YCMOBUSAX BO3AENCTBUSA
Na3epHOro n3siydyeHus, BkIYasa npobaemy cnekrTpasibHOW CeHCMoumn3aumm LUMPOKO30HHbIX
NosIyNnPOBOAHMKOB K BUAMMOMY 6avkHeMy UK ananas3oHny.

3adayu y4ebHoU OuCYUM/IUHbI:

- 06ecneynTb yMeHMe NPUMEHATb 3HaHUA, NO/lyYeHHbIE NPU N3yyeHnn 6a30BbIX
dn3nyeckmx ANCLUMNIINH B MEXANCUUNINHAPHBLIX 061acTAX;

- MO3HAKOMUTBLCA C PUNYECKMMU OCHOBAMM COBPEMEHHbIX (POTOHHbIX TEXHO/IOTWIA.

10. MecTo y4ye6GHOI AUCUMNIUHBI B CTPYKType OOM: aucuunnunHa B1.0.09 «®oToHMKa
MOJIEKY/, KPUCTA/I/IOB Y HAHOCTPYKTYP» OTHOCUTCSA K 06513aTeNIbHON YacTu 610ka b1.

11.MnaHupyemMble pe3ynbTaTbl 06yYE€HUA MO AUcuUNIMHe/Moaynto (3HaHUSA, YMEHUS,

HaBblKW), COOTHECEHHbIE C MJIAaHMPYeMbIMU pe3y/ibTaTaMU OCBOEHUSA 0GP asosatensHO
NporpamMmal (KOMHETEHLII/IHMI/I BI:II'IYCKHI/IKOB)i

Kop, HassaHwne Kog(b1) MHamnkaTop(b) MnaHnpyemble pesynbTaTtbl 06yyeHus
KOMMNeTeHLmMn

OrK-2 | CnocobeH OlK-2.1 | OpraHm3yeT npoBefeHue | 3Hamb: NPUHLUMNbI PaboTbl, BO3MOXHOCTU
OpraHv3oBbIBaTb Hay4yHOro UccnefoBaHWs W | U Ha3HayeHue  chneunann3vpoBaHHOro
npoBegeHne paspaboTky 060pypoBaHNs 1 NpMOOPOB 4718 Co34aHus

Hay4HOro NnepcrneKTUBHbIX 1 uccnefoBaHns MaTepuasioB POTOHUKM
nccnegosaHns U MaTepuanoB U TEXHOMOIMIA | yMemsb: NpU peLleHnn KOHKPETHON 3aaa4n
pa3paboTky HOBbIX co3gaHus YCTPOWCTB | cO34aHMs  MaTepuasioB U YCTPOWCTB
ONMTUYECKUX CUCTEM POTOHUKM (hOTOHMKM reHepupoBaTb NAen UCXoaA U3

" TexHonorui, | OMK-2.2 | MNpeacTasnseT N | HAINYUSI PECYPCOB M OFPaHUYEHNIA

npeacTaBnAaTb n aprymeHTMpoBaHo s/1a0eme: MeToaMKamm
apryMeHTMpOBaHHO 3awmwaet MOMyYEeHHbIE | AKCNEPUMEHTaSTLHOM NpoBepKU
3awmuwarb pesynbTarhbl BblOpaHHbIX TEXHOJIOTMYECKUX peLleHul
nosiy4yeHHble WHTENNEKTYasIbHOW npou3BoACcTBa ONTUYECKNX "
pe3ynbTarbl OeATeNbHOCTH, CBA3aHHbIE | aKyCTOOMTUYEKUX npubopos,
C MeTogamu n cpegcteamu | UccnepoBaHus napameTpoB
ONTUYECKMX W  (POTOHHBLIX | HAHOCTPYKTYPHbIX MaTepvasnioB B
nccnefoBaHuii COOTBETCTBUM c CamMoCTOATENbHO

BbIOPAHHOW 1 YTBEPXAEHHON METOANKOM

12. O6beM AUCLMN/INHBLI B 3a4eTHbIX eguHnLlax/yacax B COOTBETCTBUU C YUEGHbIM

nnaHom — 5/180.

dopma NPOMEeXyTOUHOI aTTecTauuu 3k3amMeH

13 Bugbl yue6HoOI paboTbl

TpyLoemMKOCTb
Bug yue6Hoit paboTbl Bcero [o cemecTpam
1
AyNTOPHbIE 3aHATUA 88 88
nexkunn 44 44
B TOM uncne: npakTnyeckue 0 0
naéopaTtopHble 44 44
CamocTosTensbHasa paborta 56 56
B TOM 4ymMc/ie: KypcoBas pabota (NpoekT)
dopma NPOMEXYTOYHOI aTTecTauun 36 36
(sk3ameH — 36 _uac.)
VToro: 180 180




13.1 CopgepxaHue pasgenos AUCLUNINHBI

n/n

HavmeHoBaHue pasgena
AVNCUMNIIVHBI

CopepxaHve pasgena AUCUUNVHBI

Peanusauns
pasgena
ONCUUNNUHBI
C NOMOLLbIO
OHNaiH-
Kypca, 9YMK
*

1. Nekuun

BBegeHne B hOTOHMKY
MOJIEKY .

doTohm3mka Monekyn  Kpacuteneih.  DNeKTPOHHoe
CTPOEHWe MONeKyn, UBEeT W CNekTp MoroLweHus.
Agnabatnyeckoe  npubAMXKeHne B MOJEKY/ISIPHON
3ajave. DNeKTPOHHO-KoNebaTeibHO-BpaLlaTesibHble
YPOBHW MHOrOATOMHbIX Mosiekyn. [MpuHumn Maynu.
CTpoeHVe 3NEeKTPOHHbIX 000/104EK MOMEKYI: n, T, O
opoutasin. CUHINETHbIE W TPUMJIETHbIE  COCTOAHUSA
Monekyn. MNpasuna otéopa An1A ONTUYECKNX NepexoioB B
nornoweHun n nsnyyeHnn. NMpuHumn dpaHka — KoHgoHa.
3aKoHbl MOrMOWEeHNs 1 JIIOMUHECLEHUUN  MOJIEKY/.
ViHTepcnuHoBas koHBepcus. Cxema A610HCKOrO.

dOoTOXMMMYECKME  peakunmm C  yy4acTUeM  MOJIEKYN
KpacuTeneiri. 3akoHbl oToXuMuKN. OCHOBHbIE  TUMbI
POTOXMMMYECKNX peakuunini B Kpacutensix. doTtopacnag,
hoToneperpynnupoBka, hoTonpmcoeanHeHune,
dhoTonepeHoc 3NEKTPOHA, hoToceHcubunmlauus,
doToNns.

POTOHMKA KPUCTaU1/10B

ONEeKTpoOHHOE CTpOeHMe TBepAblX Ten. YpaBHeHue
WpéanHrepa pAans  kpuctanna. ApguabaTtudeckoe U
O[JHO3NEKTPOHHOE NpUbmKeHue. MNepuoguyeckoe nosne
pewéTkn Kpuctasina. Oneparop TpaHcAsaumm.
KBasummnynsc. dhpekTBHaAA Macca 3/1eKTpoHa. 30HbI
BpunnosHa. Metog adychbekTvBHOl Macchl, kp Teopus.
MI0THOCTb COCTOSIHUIA.

doTohm3nka TBEPAOro Tena. Co6CTBEHHOE MOI/OLLEHNE
cBeTa  KpucTasilamyM  DKCUTOHHOE  TOr/IOLLEHMe.
JIIOMMHECLEHLMS! KPUCTa/I0B.

doToXnmMMA KpUCTasI/10B. POTOXMMUYECKME peakuun B
Kpuctannax € yyaCcTMeM  CTPYKTYPHO-NPUMECHbIX
nedbektoB. dP0OTOMM3. DOTOKATA/IUTUYECKME peakumMn B
TBEPAOM Tene.

POTOHMKA HAHOCTPYKTYP

doToHMKa KBaHTOBbIX AM. Pa3mepHoe KBaHTOBaHWe B
NnoTeHUMasIbHOWN siMe 6ECKOHEYHOIM N KOHEUYHOW ryOUHbI.
3KCUTOH B KBaHTOBON fAme. [lpaBuna oTbopa Ans
OMNTMYECKMX MEPEXOAOB B KBAHTOBbIX fIMaX. Jla3epHblli
3hheKT B KBAHTOBbLIX SIMaX.

®OTOHMKaA KBaHTOBbLIX TOYeK. Pa3mepHoe kBaHTOBaHue
9HEpreTMyecknx COCTOSHUIA B KBAHTOBbIX  TOYKax.
MpaBuna oT6opa AN ONTUYECKUX MNEepPexofoB B
KBaHTOBbIX TOYKax. Mpuemsbl 06paboTku n
WHTepnpeTaLmm CnekTpoBs nornoweHus. dopmyrsl bptoca
n KaiiaHyma. JIIOMMHECLEHUMS KBAHTOBbIX TOYEK.
OKCUTOHHas, pekombuHaLMoHHas n npuMecHas
NIOMUHECLeHUNS KBaHTOBbIX TOYeK. Mpuemsl
MHTepnpeTaunmM cnektTpos. [Mpupoda CTOKCOBa cAsura.
ToHkas CTPYKTYpa 3KCUTOHa, 3KCUTOHHasA
NIOMUHecUeHUmsa.  Jlokanim3oBaHHble  COCTOSIHUA B
HaHokpuctasinax, [uvHamuka  pacnaga  3KCUTOHa,
pekoMOUHALMOHHasA NIOMUHECLIEHUMS.

3AhhekTbl IKCUTOH-
N1a3MOHHOro
B3aUMOAENCTBUS B
rMOpPUAHbIX HAHOCTPYKTYpPax

lMpocTpaHcTBEHHas nokanusauus 3KCUTOHOB.
Bo36yxeHHble COCTOAHWA 3KCUTOHOB. BeposATHOCTU
nepexogos 1 dopmMa  CMeKTpoB  u3flyyatens B
MPUCYTCTBUW  MNAA3MOHHbIX  HaHo4yacTul.  OdidhekT
Mepcenna, ®aHo u Pabu npu nNNasmMoH-3KCUTOHHOM
B3aVMOAENCTBMN.  BpemMsi  XW3HU  NTOKaIM30BAHHOTO




nnasmMoHa W  3/IeMeHTapHble  (hoTopeakumn  npu
pasiMyHbIX cTagmsax 9KCUTOH-MN1a3MOHHOro
B3aMMOAENCTBUS
2. TaGopaTopHbIii MPaKTUKYM
5 Onpegenexune CrneKkTpabHbIX XapakTepucTuk
OcHOBbl ~ abCOPOLIMOHHON | MOMIEKYNAPHOIO  CnekTpa nornoweHns. OnpegenexHuve
cnekTpochoToMeTpmn OOHOKOMMOHEHTHOTO pacTBoOpa Kpacutesid C MOMOLLbIO
MOJIeKy KpacuTenen 3akoHa Byrepa. OnpegeneHve ecTeCTBEHHOrO BpeMeHU
XXM3HW.
6 | CnekTpockonuyeckoe
onpegeneHve KOHCTaHT
accoLuaLmm y CnekTpocKkonunyeckoe onpeneneHvne KOHCTaHT
accoumaumm U1 - guccoumaumn  MOSeKyn  KpacuTens
anccoumaumm MOEKy
METW/IEHOBOTO rosty6oro
KpacuTenss MeTW/IEHOBOTO
rony6oro
7 | OnpegeneHve 3Hepruun
OnpepeneHue aHeprun hotoamccoumaunm |o.
doToanccoumaumm l,.
8 | OnpegeneHne LWINPUHbI
3anpeLLeHHoiA 30HbI | Onpepenexne LUNPVHBI 3anpeLLeHHoin 30HbI
MUKPOKPUCTaU1/10B MUKPOKPUCTa/I/IOB METOLOM CrnekTpockonuu Anddpy3Horo
METOAOM  CMEKTPOCKOMUU | OTPaxXeHNs
ANddpy3HOro oTpaxeHus
9 | AbcopbumoHHas
cnekTpodhoTomeTpms o
P qou P Ab6CcopbUnoHHas crnekTpothoTomeTpus aHcambnei
aHcambneli ocuMNNATOPOB
OCUMANATOPOB C HEOAHOPOAHbLIM YLLUMPEHUEM
c Heo4HOPOAHbIM
YLIMPEHMEM

13.2. Pa3genbl AUCLUUN/IUHBI N BUAbI 3aHATUIA

Buapbl 3aHATUIA (4acoB)

ﬁ? HanmeHoBaHue pasgena Moaktn- | NaGooa CamocTo- | KoH-
ONCUUNINHBI Nexuymn b P ATenbHas | Tponb | Bcero
n yeckue | -TOpHble
paboTa
1. BeeseHve B hOTOHUKY MOSIEKY/T 16 6 4 26
2. | ®oTOHVKa KpUCTaN/IOB 10 6 20
3 ®OTOHMKA HAHOCTPYKTYP 12 6 22
4 AhhekThbl 3KCUTOH-MN1a3MOHHOr0
B3aMOAeNnCTBIS B rMOpPUAHbIX 6 6 4 16
HaHOCTPYKTYpax
5 | OcHoBbI abcopOUMOHHOIA
crnekTpochoToMeTpun MOJIEKY/T 10 8 4 22
Kpacutenem
6 | CnekTpockonuyeckoe onpegesneHune
KOHCTaHT accoumaunm n guccoupanmm 8 6 4 18
MOJIEKYNl KpacuTessa MeTWIeHOBOro
ronyéoro
7
OnpepeneHve 3Hepruun 8 6 4 18
hoTogmccoumaunu l,.
8 | OnpegeneHuve WWPUHbI 3anpeLLeHHON
30HbI  MUKPOKPWUCT&/I/I0B  METOAO0M
8 6 4 18
crnekTpocKonuu anddpysHoro
OTpaXeHust
J ABcopbLMoHHasa cnekTpodoToMeTpus
aHcambneim OCUMNNATOPOB c 10 6 4 20
HEO4HOPOAHbIM YLWMPEHEM
Mmoeo 44 0 44 56 36 180




14. MeToauyecKne ykasaHusl 411 06yyaloLmxcsi N0 0CBOEHUIO AUCLUN/IUHbI

OCHOBHbIMW 3TanamMmum 0CBOEHUA AUCLUMNIINHBI ABNAKOTCA:

1) Jlekumn. B xofe NEKUMOHHbIX 3aHATUIA CTYAEHTY HE06X0AMMO BECTU KOHCNEKTMPOBAHME YYe6GHOro

matepvana. O6palwatb BHUMaHWe Ha kateropuu, oopMy/sIMPOBKM, packpbiBatoLiye coaepxaHme
TeX WM WHbIX SIBIEHWIA W MPOLLECCOB, Hay4Hble BbIBOAbl M MNPAKTMYecKne pekoMeHAaLuu,
MOMIOXNTE/bHbIA OMNbIT B OPAaTOPCKOM MCKycCTBe. XKenaTenbHO OCTaBUTb B paboumx KOHCMEeKTax
Monsi, Ha KOTOPbIX AesniaTb NOMETKN U3 PEKOMEHAOBAHHO NMTepaTypbl, AONOMHSIOLME MaTepran
Npoc/ylwaHHOW NeKuMn, a Takke noAYepkuBaloliMe O0COobY BaXHOCTb TeX WM  UHbIX
TeopeTnyecknx MoMoXeHnin. 3agaBaTb MpenojaBaTesito  YTOUHSOWME BOMPOCbl C  LEsbio
YSICHEHUSI TEOPETUYECKMX NOMOXEHUN, pa3peLLeHns CMOPHbIX CUTyaLWii

2) JlabopatopHble 3aHATMA. [lpy  noAarotoBke K /1abopaTOpHbIM - 3aHATUSAM  CTy[eHTam

pekoMeHayeTCs: BHMMATEe/IbHO O3HAKOMUTLCA C TeMaTuKol nlabopaTopHol paboTbl, MPOYECTb
KOHCMEKT NeKkuyuM Mo Teme, W3yuynuTb PEKOMEHAOBAHHYK /MTepaTypy; COCTaBUTb KpaTkuii
KOHCMNEKT, B KOTOPOM YykasaTb LieNlb paboTbl, 060pyA0BaHNe, ONUCaHne YCTaHOBKM U METOAUKU
n3MepeHns; MPOBEPUTbL CBOM 3HAHMWSl, OTBeYas Ha BOMPOCbl A/ CaMOMNPOBEPKM; €c/n
BCTPETATCSA HE3HAKOMbIE TEPMUHBI, 06513aT€NIbHO 06PATUTHLCA K C/I0BAp0 U 3aPUKCMpoBaTb UX B
TETPaAU; Npu 3aTpyAHEHUsIX chOpMyIMPOBaTb BONPOCHI K NPenoaaBaTesto

3) CamocrosaTtenibHad paboTta cTyjeHTa. 3yyeHne yyebHOIN, HayYHOM 1 METOAMYECKOW uTepaTypsl,

mMaTtepuasioB Nepuvoguyvecknx Uu3LaHuin C MNpuBEYEHWEM 3/IEKTPOHHbIX CPeACTB Hay4HOMN
NHhopmMaLmn.

4) MoprotoBka K atTecTaumn. B XxoAe NOArOTOBKM K TEKyLUMM aTTecTauusiM U MpPOMEXYTOUHOW

atTecTaumm CTyAeHTYy PeKOMeHAYyeTCSs akTMBHO MCMNO/b30BaTb 3/1EKTPOHHbLI 06pa3oBaTe ibHbIl
noptan Moodle — aneKTpOHHas cpefa AUCUMMN/IHBI, C NPeAOoCTaBeHNEM Npe3eHTauni nexkumi,
3a/,aHNin ANA BbINOIHEHMSA NPaKTUYEeCKUX paboT, AOMNO/IHUTENBLHOIO TEOPETMYECKOro MaTepuana u
HOpPMaTMBHO-NPaBOBbLIX AOKYMEHTOB M0 TeMaM 1 NepeyHen BONPOCOB A/18 NOArOTOBKM K TEKYLLUM
atTecTaumMsiM U MPOMEXYTOYHONM aTTecTaumn. Takke CTyAeHTY pekoMeHAyeTcs MCnosib3oBaTb
BeCb Habop MeTOAOB M CPeACTB COBPEMEHHbLIX MH(OPMALMOHHbIX TEXHONOMMIA ANS U3YYEeHUs
OTEYECTBEHHOI 1 3apybexHol nutepaTtypbl N0 AMCUUMN/IMHE, OLEHKA U aHan3a ee TeKyllero
COCTOSIHUS M NepcrnekTMB pa3sutus. EMy npepgocTtaBnsieTca BO3MOXHOCTbL paboTatb B
KOMMNbIOTEPHbIX Knaccax gpakynbteTa (313a ayautopus), UMeTb JOCTYN K VIHTepHeT-pecypcam u
9/1IEKTPOHHONM MoYTe, MCMoMb30BaTb WUMelLWMecs Ha kadegpe ONTUKM K CNEKTPOCKOMMK
dhmaunyeckoro pakynbTetTa UHHPOPMALMOHHbIE TEXHOOMMW, UCNONb30BaTb Pecypcbl 30Ha/IbHO
Hay4HoOW 6U6MoTEKN BIY, B TOM Uncrie 3NeKTPOHHO-6MBINOTEYHbIE CUCTEMBI.

15. MepeueHb OCHOBHOW W [OMONHUTENbLHOII NUTepaTypbl, PECYpPCOB WHTEPHET,
Heo6X0AUMbIX A1 OCBOEHUA AUCLUNJIVHDI

a)

6)

OCHOBHas fiuTeparypa:
Ne n/n VICTOYHWMK
Cmocapesa E.A. Onmuyeckasi crieKmpoCKONuUs: C/I0XHbIe MOJIeKy/Ibl: y4ebHoe rnocobue // E.A.
1 Cmocapesa, M.A. epacumosa, H.B. CrnocapeHko // KpacHosipck @ C®Y, 2018. — 116 c.
https.//reader.lanbook.com/book/117772#2
OONoNHUTE IbHasA NnTepartypa:
Ne n/n VICTOYHMK
5 Enbawesuy M.A. AmomHasi u MosekynspHas crnekmpockonusi / M.A. Enbswesuy // M.:
3dumopuan YPCC, 2001. — 895 c.
3 baxwues H.I. BgedeHue B MONEKYy/NspHYyO crnekmpockonurw / H.I. Baxwues // Jl.:
V30ame/ibcmBso /ieHUH2padcKo20 yHuUsepcumema, 1987. — 216 c.
4 Typpo H. MonekynsipHas coomoxumusi / H. Typpo // M.: «<MUP», 1967. -328 c.
5 Kupees, .C. pusuka nonynposodHukos / I1.C. Kupees // M.: Bbicwas wkona, 1975. — 584 c.
6 Wanumosa K.B. ®usuka nosnynposodHukos / K.B. lLlanumosa. — Cl16.: /laHb, 2010.- 390 c.
7 [aHkos, XK. Onmuyeckue rnpoyecchl 8 rosynposooHukax / XK. IaHkos ; nep. ¢ aHa/. nod peo.
XK.N. Ancgpeposa u B.C. Basusiosa .— Mocksa. : Mup, 1973 .— 456 c.
FanaHuH, M.[. JlloMuHecyeHyusi Mosiekys u Kpucmasnnos / M.[A.lanaHuH | Poc.akad.Hayk,
8 @dusz.uH-m um. .H./lebedesa, YHL| "dyHoameHm. onmuka u criekmpockonusi" .— Mocksa;,
1999 .— 199 c.
NMHpOpPMaLIMOHHbIE 3/1EKTPOHHO-06pa3oBaTeIbHbIE PECYPChI:
Ne n/n NcToYHmK
9 36C JlaHb — https.//e.lanbook.com/



https://reader.lanbook.com/book/117772#2
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21409&TERM=%D0%93%D0%B0%D0%BB%D0%B0%D0%BD%D0%B8%D0%BD,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6113&TERM=%D0%9F%D0%B0%D0%BD%D0%BA%D0%BE%D0%B2,%20%D0%96.%5B1,1004,4,101%5D&LANG=rus

16. NMepeuyeHb yueGHO-METOANUECKOro oGecneyueHns 411 CaMOCTOATE/IbHOW pa6oThl

Ne n/n VICTOYHWMK

1 OBuunHHUKOB O.B., CMrpHOB M.C. OCHOBbI (DOTOHUKM NOJTYNPOBOAHNKOBbLIX KONMOUAHBIX KBAHTOBbIX
Touek: yyebHoe nocobue / O.B. OBUNHHMKOB, M.C. CMUPHOB; MMHUCTEPCTBO HayKu 1 BbICLLENO
ob6pasoBaHus Poccuiickoii degepaunn, BopoHeXCKnin rocy4apCTBEHHbIN YHUBEPCUTET, Kaddegpa
ONTVKKN 1 cnekTpockonuu. — BopoHex: N3pgaTtenbcknii gom BIY, 2024. 343 c.
2 Amocosa, /1. 1. BsedeHue B8 bu3uKy OMNMO3NEKMPOHHbIX U (DOMOHHbLIX ycmpolicms 075
UHGhopMayUOHHbIX cucmeM : y4ebHoe rocobue : [16+] / /1. 1. AMocosa ;| YHusepcumem UTMO. —
CaHkm-lemepbype : YHusepcumem 'TMO, 2019. — 127 c.
3 Cudopos, A. Y. CeHcopHasi pomoHuUKa : y4ebHoe nocobue : [16+]/ A. V. Cudopos ; YHusepcumem
UTMO. — CaHkm-lNemep6ype : YHusepcumem VITMO, 2019. — 99 c.

17. WHdopmaumoHHbIE TEXHO/IOTUN, UCNOJIb3yeMble ANSA peanvsauun yyeGHOWM
AUCUMNNAWHBI, BK/loYass nporpaMMHoe ob6ecneyeHne U UHGOpPMaLMOHHO-
crnpaBoOYHble cuctembl (NPU HEO6GXOAMMOCTH)

B yyebHOM npouecce  UCNOMAb3YWTCA  TPagUUMOHHbIE M AUCTaHUMOHHble  (OOT)
obpasoBaTefibHble  TexHonorun. T[lo obpa3oBaTesibHbIM  (DOpPMaM:  JIEKUWNOHHbIE  3aHATUS.
Mpeob6nagalwwmmmn MeTogamm 1 npuemam obydeHus ABMAKTCA: 06 bACHUTENbHO-UANIOCTPATUBHbIE
(06BbSACHEHME, MOKa3 — AeMOHCTpaumsa yyebHOro matepvana u ap.); akTMBHble (aHanm3 yyebHon n
Hay4yHON NuTepaTtypbl, COCTaBNEHNE CXEM W ApP.) U VMHTEPaKTUBHbIE, B TOM 4MUC/ie W TPYynnoBble
(B3aumHOoe o06yuyeHne B dopmMe NOArOTOBKM U 0O6CYyXAeHWs A0KNanoB); MHAOPMALMOHHBIE;
My/bTUMeUiiHbIe (paboTa C canTaMu akafeMU4yeckux CTPYKTYp, Hay4dHO-UccrefoBaTesbCKuX
opraHuM3auunii, 3NeKTPOHHbIX 6MbnnoTek M u Ap., paboTa C 3EKTPOHHbIMKM  06y4YarLLMK
nporpaMMamu u T.1.).

OpraHu3aLMoHHas CTPYKTypa /IEKLMOHHOr0o 3aHATUA: 1. ®opMynupoBka TeMbl, Lenen 3aHATus,

nocTtaHoBka npo6sieMHOro Bornpoca. 2. Pa3bsACHeHMe BOMPOCOB TEOPETUYeCKOro U NpaxkTUyecKkoro
nnaHa A/1a peleHus noctaBfieHHON npobniembl. 3. PaccmoTpeHve nyTeidl peweHus npo6s1eMHOro
BOMpoca Ha KOHKPETHbIX npumepax. 4. 3ak/wouveHne, popMympoBKka BbiIBOAOB. 5. ®OpMyMpoBKa
3a/,aHnNA 4N CaMOoCTOATE/IbHOM AoMaluHein paboTbl. O3ByuMBaHve TeMbl CNeayowero 3aHATUS.
Mpu peanusaumn AUCUUNINHBI C UCNO/b30BaHWEM AUCTAHLMOHHbLIX 0Opa3oBaTesibHbIX TEXHOOMIA
NCMOMb3YKOTCA  WHCTPYMEHTbI  3/IEKTPOHHON  MH(popMaunoHHO-o6pasoBaTenibHOM  cpefbl  BIY
«ONEKTPOHHbIA yHuBepcuteT BIY» (https://edu.vsu.ru) n/mnn “MOOK BI'Y” (https://mooc.vsu.ru),
cepsucbl BuAeoKoHdepeHuumii (BigBlueButton,), anekTpoHHas noyTa.

18. MaTepunanbHO-TEXHUUYECKOE o6ecneyeHme AUCLUUNINHDI:

Cneuunanm3npoBaHHasa Mebesnb, HOYTOYK, MynbTuMeana-npoekTop, akpaH.WinPro 8, OfficeStandard
2019, «AHTUNNarnaTt.BY3».

CneunanuampoBaHHaa Mebenb, otonpueMHuk PDF-10C/M, nasepHblit Moaynb/6N10K MuTaHus
NMOBOPOTHOIO KPenieHus, POTO3NEKTPOHHbIA yMHOXUTENb 928P, M3C-nuHeika ToshibaTCD1304AP,
BOJIOKOHHO-ONTMYECKNIA  CrekTpasibHbIi  Komnnekc  OceanOptics Ha 6a3e  cnekTpomeTpa
USB-2000+XR1 ¢ ncto4yHmkom nsnyyvenuns USB-DT, 1 Habopom 30HA0B A5 namepeHus amdpdoysHoro
ISP-80-8-R n 3epkasibHoro otpaxeHus RSS-VA n nomuHecueHuun R400-7-SR, nponyckaHusa wn
JIIOMUHECLEHLMN XUIOKUX 1 TBEpAbIX 06pa3uoB CUV-VAR n CUV-ALL-UV.MakeT MO ans ynpasneHus
cnektpodpotometpoMm USB 2000+ (OceanOptics), ansa aHanmsa n o6paboTkn gaHHbIX, WinPro 8,
OfficeStandard 2019.

19. OLeHOUHbIe cpeAcTBa ANA NPOBeAEHUs TeKylleli 1 NPOMEeXYTOUYHOW aTTecTauuii

|_|OpF|,£I,OK OUEHKWN ocBoeHust 06yuaroIuMUcs yueOHOro MaTeprasa ONpeeNsieTCsl COAepKaHUEM CIeIYIOIINX
paszesioB AUCLUIIIUHBIL:

WHpukaTop(bl)
Ne HanmeHoBaHue pasgena KomneTteHuu
OOCTUXKEHNSA OueHouHbIe cpencTea
n/n avcumnnuHel (Mogyns) a(n)
KOMMeTEHLMN
1. | BeedeHue 8 (hOMOHUKY
MO/1eKY/ OMK —2 OriK-2.1 Bonpocsi
2. | @omoHuUKa Kpucmassios OrnkK-2.2 Tecmoi
3 | domoHuUKa HaHOCMpPyKmMyp 3adauu
4 | Shhekmbl IKCUMOH-



https://mooc.vsu.ru/

VHankaTop(bl)
LOCTUXKEHNS OueHouHble cpeacTBa
KOMMNeTeHL MK

Ne HanmeHoBaHuve pasgena KomneteHuu
n/n ancumnnunHel (Moayns) Aa(n)

M/1a3MOHHO20
B83aumoodeticmasusi 8
2UBPUOHbIX
HaHocmpykmypax

5 | OcHosbl abcopbyuoHHOU
criekmpogomomempuu
MoseKkyn kpacumenel

6 | Cnekmpockonu4eckoe
ornpedesieHuUe KOHCMaHm
accoyuayuu u duccoyuayuu
MO/IEKY/T Kpacumerisi
Memu/ieHOB020 20/1y6020

7 OnpepgeneHne aHepruu
doToanccoumaumm l,.

8 OnpegeneHne LWNPUHBI
3anpeLLeHHON 30HbI
MUKPOKPUCTaU/1/10B METOL0M
cnekTpockonuun auddpysHoro
OTpaXeHus

9 | A6copbLMOHHas
crnekTpochoToMeTPUS
aHcambneli ocunnIATOpPoOB C
HEOA4HOPOAHbIM YLLIMPEHNEM

MpoMexyToyHas atTectaums dpopma KOHTPOIS — IK3aMeH KM

20 TunoBble OLEHOYHbIE CpeAcTBa M MeTOAUYECKMe MaTepuasibl, onpegenswoume
npoueaypbl OLEeHUBAHUA U KPUTEPUU UX OLLEEHUBaHUS

20.1 Tekywan arrectayus
Tekywasn arrectauus Nel. BoinonHeHne nabopatopHoi pa6oTbl Nel.
Tekywan arrectaymua Ne2. BoinonHeHve nabopaTopHoii paboTbl Ne2.
NabopartopHas paboTa BbINO/IHEHA, EC/N:
® COCTaB/IEH KOHCMNEKT, B KOTOPOM ykKa3saHbl: uUefb paboTbl, 060pynoBaHue, TeopeTuyeckue
OCHOBbl paboTbl, MPMBEAEHO ONUCaHWe YCTaHOBKM (CTeH4a) W MEeTOAMKM U3MepPEeHUs;
Moslyd4eH [OMYyCK K BbINOSIHEHMIO paboTbl B YCTHOW 6Gecefe € npenogaBaTeneMm no
COLEPXaHWUI0 KOHCMEeKTa,;
® BbINO/IHEHA 3KCNEepUMeHTaslbHasA 4YacTb paboTbl, 06paboTaHbl pe3ynbTaTbl WU3MEPEHW,
noslyd4eH OKOHYaTe NbHbIV pe3ynbTaT U caenaHbl BbIBOAbl, OOPM/IEH OTYET.
e B ycTHOI 6ecefe ¢ npenogasatesieM CTYAEHT «3almTuna» pabory.

Kputepuun u Wwkanbl oLleHnBaHuA:

«OT/IMUHO» — CTYAEHT BbINOMHMA PaboTy, NpU 3alimTe MNPOAEMOHCTPUPOBA/ BbICOKWIA YPOBEHb
OCBOEHWS MaTepuasia No TemaTuke paboTbl; CMOCOGHOCTb [JaTb MNPaBWU/IbHYH TPAKTOBKY
pesynbTaTtam, NoslyYeHHbIM NPU BbINOSIHEHUI PaBOoThI.

«Xopowo» — CTYAEHT BbINOMHWUA PaboTy, NpY 3aluMTe NPOAEMOHCTPMPOBaT AOCTATOUHbIN YPOBEHb
OCBOEHUSI MaTepuasia MO TemaTuke PpaboTbl; CMOCOOGHOCTb [AaTb NPaBW/IbHYH TPAKTOBKY
pe3ynbTaram, Nosly4eHHbIM NPU BbINOSIHEHMN PabOThI.

«Y[0BNEeTBOPUTENIbHO» — CTY[eHT BbINOAHMA paboTy, npu 3awmute NpoAEMOHCTPUPOBa
y[0BNEeTBOPUTENbHbI YPOBEHb OCBOEHUS MaTepuana no TemaTuke paboTbl; CMNOCOGHOCTbL [AaTb
npaBuUsIbHYO TPAKTOBKY pe3ysibTaTam, NoslyYeHHbIM NpU BbINOSIHEHUN PaboThbl.



«He ypoBNeTBOPUTENIbBHO» — CTY[EHT He BbINOMHMA paboTy; Npu 3alimTe He NPOAEMOHCTPMpPOBa
3HaHWIN MaTepmana no TemaTvike paboThbl; HE CNOCO6EH AaTb TPAKTOBKY pe3y/ibTaTaM, NosyUYeHHbIM
Npv BbINOTHEHUM PaGOTHI.

KOHTpoOnbHbIe BONPOCHI K 1a60paTOPHOMY NPAaKTUKYMY

BepoAaTHOCTM NepexofoB MeXAy 3N1eKTPOHHO-KoNebaTeibHO-BpaLLaTe/lbHbIMU COCTOAHUSAMN.
MpuHumn ®paHka-KoHAoHa 4715 NOT/IOWLEHUS U UCTTYCKaHUS.

3akoH byrepa

[narpamma A6/10HCKOrO.

TexHuka abcopOLUMOHHON cnekTpockonuu. MpuHUMnuanbHas 1 onTuyeckas CXembl YCTaHOBKM
p,nﬂ npoBefeHnss abCcopOLIMOHHBIX UCCIe0BaHNA.

6. TexHuka JIIOMUHECUEHTHOW cnekTpockonuu. [puHUMnuaibHas W OonTUYeckass CXembl
YyCTaHOBKW A5 NPOBEAEHUSA TIOMUHECLEHTHbIX MCCNeL0BaHWA.

arwdE

20.2 MpomeXxyTo4yHaa aTrecrayus
dopma NpoBefeHNss NPOMEXYTOYHOI aTTecTaumm No AUCUMNINHE — SK3aMEH.

OueHKa 3a 3K3aMeH MOXeT 6biTb BbICTaB/IEHA MO pe3y/ibTataM Tekyllei ycrneBaemMocTu
obyyalollerocs B TeuyeHWe CemecTpa Ha 3ak/luuTenbHoM 3aHsATUWM. [logBoasitTcs WTOrM Mo
BbINO/IHEHMIO BCEX NabopaTopHbiX paboT. OLEHKM BHOCATCA B aTTeCTaUMOHHY BeAoMOCTb. Mpw
Hecor/iacum CTyleHTa C OLeHKOI NocneaHnii BnpaBe cAaBaTh 9K3aMeH Ha 06LLMX OCHOBAHUSX.

JK3aMeH NpoBOAMTCA B NMCbMeHHON dhopme. Kaxapii KM BkntoyaeT gBa TeopeTUveckmx
Bonpoca n 3agadvy (BONpocCbl K ak3aMeHy W 3agauyn cMm. B lMpunoxeHun 1 K paboueli nporpamme
ancumnavHel). O6yvaroLlnncs roTOBUT OTBETbl Ha Bonpocbl K/MMa Ha 6naHkax oTBeTa U YCTHO
oTBevaeT npenogasartesito. OueHnBaeTCsa NPaBubHOCTb M MOSIHOTA OTBETA Ha KaxKAblli BONPOC, Npu
pelweHnn 3agadn OLEeHMBAETCs: 3HaHMe (PU3MYECKMX OCHOB (SIBNEHWIA, 3akoHOB, ¢hopmyn),
HEOOXOANMbIX AN ee pelleHus; Hainuyme mMaTemMmaTUUecknx npeobpasoBaHnii; NpaBU/bHbIA OTBET.
Bpemsi noarotoBkn otBeTa He 6osee 60 MUH, BpeMst oTBeTa He 6o1iee 15 MuH.

MNMpumep KUM:

YTBEPXOAKO

3aBefyoLmnin kadheApOoi ONTUKM U CNEKTPOCKONUK
OB4nHHUKOB O.B.

rnoonucek, pacwughposka rnoonucu

_.20__
HanpasneHue nogrotoskn 12.03.03 POTOHMKA 1 ONTOUH(pOpMaTrka
JvcumnnuHa POTOHMKA MOJIEKYN, KPUCTANI0B U HAHOCTPYKTYP
dopma 06yyeHus 0OYyHas
Bup, KoHTpONA Jk3ameH

Bupg atrectauuu NpoMeXyTovyHas

KoHmposbHo-u3smepumesbHbili Mamepuas Ne 1
WHTepcnnHoBas koHBepcus. Cxema HA610HCKOrOo.

2. PekombuHaumoHHasa noMuHecueHums B KT.
3. B npucytctBum BewectBa Q MHTEHCMBHOCTb (o/lyopecueHumn nromuHodopa F cawxkaerca
COrjlaCHO Taﬁnnue:

Co, 10°monb/n 0 0.05 | 0.10 | 0.20 | 0.30 | 0.40 | 0.60 | 0.80 | 1.00
|,0TH.ea. 100.0 | 80.0 | 66.7 | 50.2 | 40.0 | 33.3 | 25.1 | 20.0 | 16.6




®opMbl CMEKTPOB MOrNoweHna u duiyopecueHuun nwmMmHogopa F B OTcyTCcTBME U B
NPUCYTCTBUKN TywmnTens Q He oTvyaroTcs. Hanante KOHCTaHTY TYLWeHUs, B OTBETE yKaxXuTe
3HayeHue, ymeHblieHHoe B 1000 pas. (npuBeauTe KpaTkoe pelleHue, OTBET OKpyrnuTe [o
[EeCATbIX)

lpenodasame/ib Boszopbkosa E. A.

Kputepuun n wkanbl oueHnsaHua KNM:

[Nns oueHnMBaHUS BbINOIHEHNS 3a4aHNI NCMONb3yeTcA 6annbHas Wkana:
1) oTBET Ha TeopeTMYECKME BOMPOC:

. 2 6anna — obyvaroLmincss B NOIHOM Mepe BnageeT NOHATUHbIM annapaTom U
TeopeTuyeckuMy OCHOBaMM MO NOCTaB/IEHHOMY BOMPOCY, CMOCOGEH WAMCTPUPOBaTb OTBET
npuMmepamu, paktaMu, AaHHbIMN Hay4YHbIX UCCeA0BaHui;

e 1 6ann — obyyalowwmiica YaCTMYHO BafdeeT MOHATUIHbIM annapaTtoM U TEOPeTUYECKUMM
OCHOBaMM MO NOCTaB/IEHHOMY BOMPOCY, HE CNOCOBEH MIICTPUPOBATL OTBET NpUMepamu, daktamu,
[aHHbIMW Hay4HbIX UCCNeL0BaHWA;

. 0 6annoB — obyvarowniics He BNageeT NOHATUIHBLIM annapaToMm U TeopeTUYECKUMU
OCHOBaMu MO NOCTaBMIEHHOMY BOMPOCY, HE CNOCOGEH UTIOCTPMPOBAaTbL OTBET Npumepamun, pakramu,
AaHHbIMU Hay4YHbIX UCCea0BaHNA

2) pacyeTHble 3a4a4u, CUTyaLNOHHbIE, NPaKTUKO-OPUEHTUPOBAaHHbIE 3a/a4u:
e 2 OannioB — 3ajaya pelleHa BepHO (NosydeH MpaBWbHbIA OTBET, 060CHOBaH

(apryMeHTUpoBaH) X0, peLleHus);

e 1 6anna — pelleHne 3a4a4u COAEPXKUT HE3HAUUTENbHbIE OLUMGKM, HO NPUBEAEH NPaBUbHbINA
XOf, pacCyXeHWih, W nosiyyeH BepHbli OTBET, HO OTCYTCTByeT OOOCHOBaHWe xoja ee
pelleHns, nnn 3agadva peleHa He MoJIHOCTbI0, HO MOJlyYeHbl NMPOMEXYTOUHbIE pe3y/ibTarthl,
oTpaxarowme npasuIbHOCTL XOA4a peLleHnsa 3adayn, Wav, B cnyyae ecnv 3agaHne CoCTouUT U3
peLlueHns HecKosbknx nogsagad, 50% KOTOpbIX peLleHbl BEPHO;

e 0 GannoB — 3ajaya He pelleHa WNN peLleHVe HEeBEPHO (XO4 pelleHus ownboyeH wau
CoAepXu rpy6bble OWNGKM, 3HAaUUTENBHO BAIMSAOLWME HA AasibHElLee ulyyeHne 3aaayun).

B 3aBMCMMOCTM OT HabpaHHOro 6anna 3a KM, BbiCTaBAsieTCA OLEeHKa N0 YeTbipexba//ibHON WKane:
oT 5406 6annoB - «OT/INYHO»;
OoT 3 40 4 6annoB - «XOPOLLO»;
2 6anna- «yaoBMETBOPUTENBHO;
oT 0 g0 1 6anN0B — «HEY/10BAETBOPUTE/TbHO».




NMPUNOXXEHUE 1. MNMepeyeHb TUNOBbIX 3afaHUI A NPOBEAEHUNA TEKYLUMX N MPOMEXYTOUHbIX
aTTectauui

Bonpochbl k 3k3ameny:

1

OO ~NOOODWN

28
29
30
31
32
33

34
35
36

37
38
39
40
41
42
43

doTohm3avka MoNekyn Kpacuteneirl. INEKTPOHHOE CTpoeHue monekyn. [oHATve Xpomodiop,
ayKCOXpPOM.

doTodunsnka Monekyn kpacuteneit. LIBeT n cnekTp NorioweHns

AavabaTtnyeckoe npubAKEHNE B MONEKY/ISIPHOM 3aJaqe.
DNeKTPOHHO-KoNebaTeNbHO-BpaLlaTe/ibHble YPOBHU MHOroaTOMHbIX MOsieky. TMpuHuun Maynu.
CTpoeHne 3/1eKTPOHHBLIX 060104EK MOJIEKYST: N, TT, O OpbuTanu.

CUHrNeTHble 1 TPUNJIETHbIE COCTOAHNUS MOJIEKY/I.

MpaBuna oT60pa 419 ONTUYECKMX NEPEXOLOB B NOMIOLEHNN U U3JTYHEHWN,

MpuHUnn ®paHka — KoHA0Ha.

3aKOoHbI MOr/oWEeHNs 1 MIOMUHECLLEHLIN MOEKYN.

VHTepcnuHoBas koHBepcusi. Cxema HA6/10HCKOro.

dPoTOXMMMYECKME peakuny € yHacTeM Monekyn Kpacutenei. 3akoHbl (DOTOXUMUMN.

OCHOBHbIE TUMbl POTOXMMUYECKUX Peakunii B KpacuTensx.

$oTopacnag, hoToneperpynnuposka, hoTonpucoesnHeHne

doTonepeHoc anekTpoHa, hoToceHcmbunusaums, oTonms

ONIEKTPOHHOE CTpOoeHWE TBepabIX Ten. YpaBHeHue LUpéanHrepa ana kpuctanna.

AfnabaTnueckoe NpuUbAMKXeHVe 418 Kpuctanna

O[fHO3M1EeKTPOHHOE NPUBKEHWE ONA KpucTanna

MNepunogmyeckoe nose peléTtkn kpuctasia. Oneparop TpaHCAALNN.

Ksasuumnynsc.

ShhekTBHAA Macca 3N1eKTpoHa.

30HbI BpunnoaHa.

MeToa athhekTnBHOI Macchl, kp Teopus.

MAOTHOCTbL COCTOSIHUIA.

doTodhmnsvka TBepgoro Tena. CobCTBEHHOE MOIOLWEHNE CBETa KpuUcTassiamu

OKCUTOHHOE MOr/oLLEeHMe.

JTloMUHecLeHUMA KpUCTanos.

doToXMMUA  KpucTannioBs. POTOXUMUYECKME Ppeakumm B KpUCTaul/laxX C y4vyacTUeM CTPYKTYpHO-
NPUMECHbIX AedeKTOoB.

®oTo/IM3. DoTOoKaTANIMTUUECKME peakUnn B TBEPAOM Tene.

®OTOHMKA KBAHTOBbIX SIM. Pa3mMepHoe kBaHTOBaHMe B NOTEHLMasIbHON iMe 6eCKOHeYHO [1yOuHbI.
Pa3mepHOe KBaHTOBaHWE B NOTEHUNASIBHOW AIME KOHEYHOW T/TyOMHBI.

DKCMTOH B KBAHTOBO siMe. MpaBnna oTbopa 419 ONTUYECKNX NEPEXOAOB B KBAHTOBbIX SIMaXx.
JlazepHblin ahdheKT B KBAHTOBbLIX IMax.

$POTOHMKA KBAHTOBbIX TOYEK. PasmepHoe KBaHTOBaHME 3HEPreTMHECKMX COCTOSHWIA B KBAHTOBbIX
TOYKax.

MpaBuna oTbopa 419 ONTUYECKUX NEPEXOLOB B KBAHTOBbIX TOYKaX.

Mpuembl 06paboTKM U MHTEpPNPEeTaLUK CNEeKTPOB noraoweHns. ®opmynsl bptoca n KanaHyma.
NloMUHecUeHUMA  KBAHTOBbIX  TOYEK.  OKCUTOHHas, pekombuHaumoHHass W npuMecHas
JNIOMUHECLEHLNSA KBAHTOBbIX TOYEK.

Mpuembl MHTEpNpeTauun CnekTpoBs loMuUHecueHummn KT. Mpupoga cTokcoBa casura.

TOHKas CTPYKTypa SKCUTOHA, 3KCUTOHHAA JTIOMUHECLLEHLMSA.

Jlokann3oBaHHbIe COCTOSAHMSA B HAHOKpUCTa/1ax.

JuHamunka pacnaga akcutoHa BKT.

PekombuHauoHHasa nioMuHecueHums B KT.

MpocTpaHCTBEHHASA TOKa/IN3auus SKCUTOHOB. BO36YXA4EeHHbIE COCTOSIHUS SKCUTOHOB.

BeposATHOCTU NepexofoB 1 hopma CNeKTPOB U3syyartesis B NPUCYTCTBUN MIa3MOHHbLIX HAHOYaCcTuUL,
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TecToBble 3agaHuA (3aKpbITble)

1. Ykakute BE€pPHOEe COOTHOLWEHNE MeXy COCTaBNANWNMN SHEPTUN MOJ1EKY/bI:
a) E3n>>EK0ne6>>EBpau.|,
6) E3n>>EBpau_|,>>EK0ne6
B) EBpam>>EK0neG>>E3n
r) EBpau.l,>>E3n>>EKon96

2. BblbepuTe npaBunbHbIA BapuaHT oTBeTa:

CnekTp NOrnoLweHns KpacuTens npeactaBnseT coboi Wupokyto nonocy B obnactn 450 — 650 HM.
KakoB BMAMMbIA UBET AaHHOTO KpacuTensa?

a) NypnypHbIit

6) KpacHbIii

B) 6MpPHO30BbIi

r) 3eNeHblli

3. YKaxuTe npouecc, KOTopblii cxeMaTU4YHO MOXHO 1306pa3ntb cnegylowmm obpasom: A* + H,O -
HAOH.

a) hoToNMOMUHECLIEHUMS

6) hoToanmepmnzayms

B) dhoTOrMApoanN3

r) ootoanccoumauns

4. BbibepuTe NpaBW/ibHbIA BapyaHT OTBeTa:

Co6CTBEHHbIE  (DYHKUMM A8 3ajayn  3/1eKTpoHa B Cc)epuyeckoli MnoTeHUuManbHONn Ame
XapakTepusyoTcs ... .

a) chepuyecknmmn doyHkumamu beccenst

6) chepuyeckumn pyHKUMAMU Beccens n rapMoOHUYECKUMUN (PYHKUUSAMM

B) nosiMHOMamu Jlareppa v rapMOHUYEeCKUMU YHKLUSMIA

) chepryecknmmn pyHKUuamMmM HeilimaHa 1 XaHkens

5. BblbepuTe npaBu/ibHbIA BapuaHT oTBeTa:

K dhopmynupoBke Teopembl bnoxa oTHOCUTCS:
A. CO6CTBEHHbIE (PYHKLMM B KOHEUYHON naeanbHOM KpUCTaIIMYECKOl peLlleTke NMeOT BUA,
chepryecknx BOJH.
B. [IBMXeHne 3n1eKTpoHa B naeasibHOW KpUCTasI/IMYECKONM peLleTke NpmMBOAUT K KOMMYTUPOBAHMWIO
onepaTopoB TPAHC/IALNOHHOW CUMMETPUM U TaMU/IbTOHMaHA CUCTEMBbI.
B. [IBMXeHne 371eKTpoHa B Nosie KPUCTaIIMYECKON peLLeTKM CBOAMTCA K OAHO3IEKTPOHHOM
3ajauve.
I". Co6CTBEHHbIE (DYHKUUN B BECKOHEYHO NPOTSHXKEHHOW peLleTke NMeKT BUA, NI0CKNX BOJTH,
MOZY/IMPOBAaHHbIX C MEPUOLOM peLUEeTKU.

6. BblGepuTe npaBubHbIA BapuaHT oTBeTaA:

MoHATHe ornbatoLLeri BO/THbI BO3HUKaET B:
A. MeToge adppeKkTUBHBLIX Macc.
B. dopmasiname BTOPUYHOTO KBAHTOBAHUSA.
B. MeTogax pacueTta ab initio.
. MeTogax MONeKyAPHON OUHAMUKN.

7. BblbepuTe npaBubHbIA BapuaHT oTBeTa:

Co6CTBEHHbIE DYHKLUUM /1A 3a4a4M 3/1eKTPOHA B cheprnyeckoli NoTEHUNaIbHOW Ame
XapakTepusyTcs:

A. Chepurueckumun pyHkumamu beccens.

B. Cchepuueckummn pyHKUuMssMM beccens u rapMoHNYeCcKUMU QOYHKLUAMU.

B. NMonmHomamm Jlareppa 1 rapmMoHUYeCKUMU (PYHKLMAMMU.
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I". Chepuyeckumm oyHKUMsIMN HelimaHa n XaHkens.

8. BblbepuTe NpaBuUsbHbI BapuaHT oTBeTa:

MeTopg, Teopun BO3MYLLEHUI, UCMO/b3yeMbIi BpocoM Mpu BbIBOAE NONPaBKU Ha KY/IOHOBCKOE
B3aMMOZeEeNCTBNE KBa3nyacTul, B NoSynpoBOAHMKOBbLIX HAHOYacTMLaxX, NPUMEHUM B NPUOIVKEHNN:
A. C/bHOro KOH(hainHMeHTa.
B. MpomMexyTo4yHOro KoHariHMeHTa.
B. Cnaboro KoHhaiHMeHTa.
. Bcerga npyMeHUM NS Hy/IbMEPHbIX HARHOCUCTEM.

9. BblGepuTe npaBubHbI BapuaHT oTBeTa:

BBeseHWe NOHATUA pafManibHOrO KBAHTOBOIO UMC/1a B KBAHTOBbIX TOUKaX SABMSIETCS CeACTBUEM:
A. AnbTepHATBHOIO crnoco6a NpeAcTaBNeEHNs CNEKTPa KBAHTOBOM TOUKM.
B. [locTaToO4YHOro YC0BUS BbINOSIHEHUS TPE6GOBaHUSI HOPMUPOBKYM AJ151 BOSTHOBbLIX (RYHKLMIA.
B. Heo6xoAMMOCTN y0BNETBOPEHNS TPAHUYHBIM YC/TOBUSIM pPeLLaemMoii KpaeBoii 3aaauun.
. Heo6x0aMMOoCTbto Knaccugumkaumm KOpHeli peLleHns HeNMHERHOTo ypaBHEHNS Ha
COBCTBEHHbIE 3HAYEHUSI B CNEKTPa/IbHON 3aaue.

10. BblbepuTe NpaBu/bHbI BapuaHT oTBeTa:

MpaBunia oTéopa 4Na MEeX30HHbLIX MepPexo[oB B KBAHTOBbLIX TOUKaX onpefensaTcs:
A. VHTerpaniom nepekpbITuA.
B. CTaumoHapHbIM CNeKTPOM KBAHTOBOW CUCTEMBI.
B. Bugom noteHumana, obecrneunsaroLlero oMHUTHOE ABMXEHME.
. DNnemMeHTHbIM COCTaBOM BeLLeCcTBa, U3 KOTOPOro COCTOAT KBAHTOBbIE TOUKN.

OTKpbITLIE 3agjaHuA (pacueTHble 3agayum, CUTyaLlMOHHbIE, NPaKTUKo-
OpUEeHTUpPOBaHHbIE 3aaa4un | MUHU-KEWUCbI):

1. Halitu MomeHT wuHepuum (B 10°% r-cm?) monekynbl HCI, ecnu BpallatenbHas
KOHCTaHTa, NoslyyeHHasi aKCnepumeHTaslbHO paBHa B = 10.495 cm™. 7 = 1.054-10°
“'3pr-c. (NpuBeAMTE KPaTKOe pelleHne, OTBET OKPYr/IuTe A0 AeCsATbIX)

2. HaiiTu MomeHT wuHepuun (8 10°° r-cm?) Monekynbl HF, ecnu BpauwjatenbHas
KOHCTaHTa, NoJslydeHHasi aKcnepuMeHTasibHO paBHa B = 13,795 cv™. A = 1.054-10°
“'3pr-c. (NpuBeAMTE KPaTKOE peLLeHne, OTBET OKPYr/InTe A0 AEeCSATbIX)

3. pun n3yyeHnun pasgeneHnsa ctatmyeckux N guHaMmM4eckux KOMMNOHEHT ANA TyLleHus
aKpuZoHa roaua-noHamu 6b111 NonyyeHsl criegyowme aaHHele (B Boge npu 26°C).
Fo n F — KBAHTOBbIV BbIX0A, aKPUAOHA YACTOro 1 B MPUCYTCTBUM TYLIMTE/IsE COOTBETCTBEHHO.

[KI], M [KNO;], M FolF

0 1,10 1,0
0,04 1,06 4,64
0,10 1,00 10,59
0,20 0,90 23,0
0,30 0,80 37,2
0,50 0,60 68,6
0,80 0,30 104

KNO, npumeHsieTcs ANs NoAfdepXaHust MOCTOSIHHOW WOHHOW CWbl U He  TYLUMT
chnyopecueHumio akpuaoHa. OnpefenmTe CTaTUYECKYH) KOHCTaHTY TylleHus. (NpuBeanTe
KpaTKoe peLleHne, OTBET OKPYr/MTe A0 LebIX)

4. B npucyTcTBuM BelwectBa Q WMHTEHCMBHOCTb p/lyopecleHumn nomuHodgopa F
CHW)KaeTcs COrjiaCHO Ta6m/1ue:
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Co, 10°monb/n 0 0.05]0.10| 0.20 | 0.30 | 0.40| 0.60 | 0.80 | 1.00
|,0TH.ea. 100.0 | 80.0 | 66.7 | 50.2 | 40.0 | 33.3 | 25.1 | 20.0 | 16.6
®OopMbl CMEKTPOB MOI/MOLLEHMS 1 hilyopecLeHuun nlomrHodopa F B OTCyTCTBUE U B
NPUCYTCTBUM TywunTenss Q He OoT/MYaloTcs. HaillamTe KOHCTaHTy TylleHus, B OTBeTe
YKaQXUTE 3HauyeHune, ymeHblleHHoe B 1000 pas. (NpuBeauTe KpaTKoe pelleHue, OoTBeT
OKPYININTE [10 AeCHATbIX)

5. Cdopmynupyiite npaBuio ['yH[a mo ornpeie/ieHr0 OCHOBHOTO TepMa.

6.CdhopmynvpyiiTe 001y BU BOJHOBOW (DYHKIMM AJii KPUCTA/UIOB U TIOUEMY OHa
Takas?

7.IlepeuriciiTe OCHOBHBIE 3j/IeMEHTAapHbIe TPOLECCHl  BHYTPUMOJIEKY/SIDHOTO U
MEKyMOJIEKY/ISIDHOTO TIpeBpallleHUs] SHePruM, KOTOPble MOXXHO YCJIOBHO Ha3BaTb
(GU3NYECKUMU PeaKLUSIMU.

8.PaccurtaTh 60POBCKMIA PaJiuyC IKCUTOHA B KpUCTaslie Cyab(uga KaaMusl.

9.0uenute no ¢opmyne KaikiaHyMbl 3((EeKTHBHYIO IIMPHUHY 3alpelieHHOM 30HbI B
kBaHTOBbIX Toukax CdTe c yuerom mapametpoB m. = 0.12mo, my = 0.4mo, € = 10.2u
E, = 1.6 3B, eciiu cpeiHuii pa3mep 10 aHcaMmbJ1t0 cocTaBsieT 4.2HM

10.0uenuts mo (opmyne KailaHymbl 3(pheKTUBHYIO ILIMPHHY 3arpellleHHOW 30HbI B
KBaHTOBbIX TOUKax ZnTe ¢ yuetom nnapameTpoB m. = 0.11moy, my, = 0.65mo 1 E4 = 2.25
3B, ec/iu cpefHUI pa3Mep M0 aHCAMOJTFO0 COCTaB/IsIeT SHM.

11.0uenuts no dopmyse KaliaHymbl 3()(QeKTHBHYIO IIMPUHY 3arpeljeHHOW 30HbI B
KBaHTOBbIX Toukax CdSe ¢ yyetom napametpoB m. = 0.11mo, my = 0.45mo, € = 5.96 u
E, = 1.74 5B, ecnu cpegHuii pa3mep Mo aHCaMOJII0 COCTaB/ISIeT 5.5HM.
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