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1. O0masi XxapaKTepUCTHKA TUCUUNIMHBI

VYyeOnass aucuuminHa «ONTHKa» OTHOCUTCS K YHUCIY JAMCLUMIUINH, HAIllPaBJICHHBIX Ha
MOJArOTOBKY M cJauy KaHIUAATCKUX 3K3aMEHOB 110 HayyHOU cnienuanbHocTH 1.3.6 Ontuka

N3ydyenne yueOHOM mucuumiinHbel «OnTuka» Oa3upyeTcss Ha 3HAHUSIX U YMEHUSX,
MOJTYYEHHBIX acUpPaHTAMH PAaHEE B XOJI€ OCBOSHUS MPOTPAMMHOIO MaTepuaia APYruX Y4eOHBIX
JUCLHUILINH.

Leab u3yyeHusi AUCHUNJIMHBI:

[ToaroroBka K craye KaHIUAATCKOIO 3K3aMeHa, KOTOPBIM MpECTaBisIeT coOoi (opmy
OLICHKH CTENIEHU MOATOTOBJIEHHOCTH aCIIMPAHTA K MPOBEACHUIO HAYYHBIX UCCIIECIOBAHUM 110 HAYYHOU
crnenuanbHoct 1.3.6 Onruka.

[ToaroToBka HAyYHBIX W HAYYHO-TIEAarOTMYECKUX KaJPOB BHICHICH KBaTU(UKAIMUA C
yrayOJIeHHBIMU 3HAHUSMH B 00JACTU ONTHUKH, CIIOCOOHBIE CaMOCTOSTEIbHO MPOBOJUTH HAYYHbBIE
WCCIICIOBAHUS, CBA3aHHBICE C BOJHOBOM M TIE€OMETPUYECKON ONTUKOM, BOJOKOHHOW ONTHKOM,
MOJIEKYJISIPHOM ~ ONTUKOH,  (OTODNEKTPUYECKUMH U (DOTOXUMUYECKHUMH  SIBJICHUSMH,
OTITORJICKTPOHHUKOM, METOJIOB 00pa0OTKH ONTHYECKHUX M300pasKeHUH.

3agaun AUCHUNIMHBI:

1. ®opmupoBanue yriyOJIeHHBIX (DYHIAMEHTAIBHBIX 3HAHUNA 00 ONTHKE M €€ MECTE Cpeln
Ipyrux GU3MYECKUX HayK,

2. ®opMHupOBaHUE HABBIKOB TEOPETUYECKOTO aHAIN3a PE3yIbTaTOB IKCIEPUMEHTATHHBIX
UCCIIEIOBAaHUM B O00JACTHM ONTHKH, METOJaM I[UJIAaHHUPOBAHUS »JKCIIEpUMEHTa Hu 00paboTKu
pe3yJIbTaTOB, CHCTEMATU3HPOBAHHUS M OOOOIICHHS KaK YK€ HUMEIONICHCS B JHTEpaTrype, Tak Hu
CaMOCTOSITENILHO MOTYYSHHON B XOJ€ UCCIIeI0BaHII HHPOPMAIIHH.

3. ®opMupoBaHNE YMEHHA W  HABBIKOB  CAMOCTOSTEIBHOW  HAy4yHOW  (HAYYHO-
HCCJIEIOBATENHCKOM) e TENBHOCTH 110 HAyYHOH crenuansHoctu 1.3.6 OnTuka.

S3bIK peaju3auMu M CHUIIMHBI — PYCCKUM.

2. O0BEéM TUCHUILIUHBI

Bun yueoHoi# paGoThl Bcero, 00béM mo cemecTpam
qgac. 1 2
KonrakTtHas padora oOyuaromierocsi ¢ npernogaBaTesieM 110 BUaam 79 36 36
yueOHbIx 3anstuii (KP):
Jlexyuonnvie 3anamus (J1) 48 24 24
Cemunapckue/ lpaxmuueckue 3anamus (CII3) 24 12 12
CamocrosiTenpHast paboTa 00y4aromerocsi, B TOM 4ucie 90 36 54
MO/ITOTOBKA K MpoMexkyTo4Hoi arrectanuu (CP)
Bun npomesxyTtounoit arrectanmu: 3aueT (3), 3a4eT ¢ OLEHKOM 18 18
(30), Ox3amen (9), Kanaunarckuii sx3amen (K9) KO3
OO0t 00BEM B uacax 180 72 108
B 3a4eTHBIX eqMHULIAX 5 2 3
3. Conep:xkaHue TUCHUILTHHBI
Ne HaumenoBanue pasgesa/ TeMbl Coaepixanue TeMbl
Il
1. | DnekTpoMarHuTHas TEOPHs CBETa VYpaBaenus Maxkcseria. Bektop YmoBa-
ITortnTuHra. BostHOBOE ypaBHeHue. [1mockue n
cepuueckue BoHbI. [Tapabonmueckoe




npubimxenne. Mosl cBOOOIHOTO
npoctpancTBa. PazoBas ¥ rpynmnoBasi CKOpOCTH
ceera. [lomsapusanus ceera. Bexrop [[xoHca.
ITapamerpst Ctokca. Cepa Ilyankape.
Pacuernbie metoasl JxxoHca u Mrosutepa. Tursl
MOJISIPU3AUOHHBIX YCTPOMCTB. OTpakeHHe U
IIPEJIOMJICHUE CBETA HA TPAaHULIE pa3iena
n30TponHbIX cpen. Dopmynsl Openens. [ToaHoe
BHYTpeHHee oTpakeHue. KommnekcHas
JU3JIEKTpUYEcKas MPOHUIaeMocTb. OTpaxeHue
CBETa OT MOBEPXHOCTHU NPOBOJHMKA. [ TyOrHa
IIPOHUKHOBEHUs. PacnipocTpanenue cBera B
aHU30TPOIHBIX U THPOTPOIHBIX CPEax.
BonnoBeie moBepxHOCTH B KpUcTaiax. Jlyun u
BOJIHOBbIE HOpMaiu. Diuncou] Openens.
OnTuyeckue cBOMCTBA OJHOOCHBIX U JIBYOCHBIX
KPHUCTAJIOB. J[BOMHOE JIy4enpenomMiIeHue.
Konnueckas pedpakuus. DIEKTpOONTHIESCKHES
saddexrol Keppa u [lokkenbca. OnTrueckas
akTUBHOCTH. D ekt Papanes. Onruka
JIBIKyImuxcs cpel. Onbitel PU30 u
Maiikenbcona. [IpeoOpa3zoBanus Jlopenia.
ITpononwHbIi 1 monepeunsblid d3hdexTrl JJomnepa.

FCOMeTpI/I‘leCKaﬂ OIITHKAa

ACHMIITOTHYECKOE PEIICHHE BOJTHOBOTO
ypaBHeHus. ['eomeTpo-ontuueckoe
npubmmkeHue. YpaBHeHue diikonana. O6macte
MPUMEHEHHUs JTydeBoro npuoamxenus. [IpuHmun
®epma. ['omonenTpuyeckue nmydku. [lonstue
onTuyeckoro uzoOpaxenus. [lapakcuanpHoe
npubmmxenue. [Ipenomienue Ha cheprudeckoit
noBepxHocTu. Ceprueckue 3epKaja 1 JIMH3BI.
OO0pa3oBaHue KayCTHK B ONTHYECKUX CHCTEMaX.
['eomeTpuueckue abeppalii TpeThero u 0oee
BBICOKUX MOPSAAKOB. XpoMaTuieckas abeppariusi.
Tunb! onTHYECKUX TPUOOPOB.

WuTepdepeniys u audpaxius cBETOBBIX
BOJIH

WuTepdepeHys yaCTUYHO-KOTEPEHTHOTO
n3nydyeHus. KoMriekcHasi CTeneHb
KorepeHTHOCTH. Teopema Ban-llurrepra -
[epuuke. [IByxiydeBasi ¥ MHOTOJTy4eBast
uHTepdepeniys. CIBUTOBast U CIEKII-
uHTepdepomeTpusi. MHOTOCIONHBIE TOKPBITHUSI.
Judpakuus. JudppakiunoHHble HHTETPaIbl
Kupxroga — I'oitrenca. udpaxnus Openens u
@paynrodepa. pdext Tans00. Bausaue
nudpakIy Ha pa3pemaroyo CUITy CUCTEM,
obpa3yromux uzobpaxenue. JudpakunonHas
pemierka. [Tapabonuyeckas Teopus nudpakuuu;
rayccoB ny4ok. ABCD —meTron; KOMIIJIEKCHBIN




napameTp KpuBu3HbI. OcOOCHHOCTH AU(paKITIH
HEKOIepEeHTHOI 0 u3i1ydyeHusi. OCHOBBI BEKTOPHOM
teopun audpakmun. OOpaTHBIC 3a1a4H TEOPUN
mudpakunu. CUHTE3 ONTUYECKUX 3JIEMEHTOB.
KunodopmHas onrtuka.

Teopust n3nydeHus: U B3aUMOJICHCTBUSA
CBETOBBIX BOJIH C BEIIECTBOM

Krnaccuueckas Teopusi B3auMOJIeCTBHS
U3JIy4ECHUS C BEelleCTBOM. Pe3oHaHcHOe
npubmkenue. JlucrnepcuoHHbIe COOTHOILICHUS
Kpamepca — Kponura. Ontuueckue HyTaluu.
Ontuueckuii 3pdext Lltapka. DoTOHHOE PXO0 U
CaMOMHIYIIMPOBAaHHAs MPO3PAYHOCTb.
Conuronsl. PenakcaninoHHbIE TPOLIECCHI.
YpaBHeHUE I MAaTPUIIBI TNIOTHOCTH.
CamocoriiacoBaHHbI€ YpaBHEHUS IS MOJIA,
MOJIIPU3ALUHU U PA3HOCTH 3aCEJIEHHOCTEH.

D¢ dexT HackIeHns. 3aKOHBI TETIJIOBOTO
usnydenus. ®opmyna [Tnanka. otorddekr.
KBanroBanue nomusi. OnepaTopsl poxKACHUS U
VHHUYTOXKCHUS (DOTOHOB. ['aMUIIbTOHUAH
KBaHTOBaHHOTO 1oJjs. KoMMyTannoHHbie
COOTHOILIEHUS JJIsl OTIEPATOPOB IOJISL.
OnnohoTOHHBIE U MHOTO(QOTOHHBIE TIPOIECCHI.
BeposITHOCTH CIIOHTaHHBIX M BBIHYXICHHBIX
nepexo10B. Koauumentsr DitHmreiiHa.
KBanpyrosibHbIe 1 MArHUTO-IUIIOJIBHBIC
nepexobl. KoonepatusHeie 3¢ (heKThl.
Caepxuszinyuenue. KorepentHoe u
KOMOMHAIIMOHHOE paccesHus. Hennneinbie
BOCTIPHMMYHUBOCTH. PactipocTpaneHue BOJIH B
HEJIMHENHON cpene. MeTox MeyIeHHO
MEHSIOIIMNXCS aMITUTYA. Y CIIOBUE
cuHXpoHM3Ma. ['eHeparus onTUYecKux
rapMoHUK. TpexBOIIHOBOE B3aMMOICHCTBHE.
[TapameTpuueckoe nmpeodpazoBaHKUe YaCTOTHI.
CamooxkycupoBka cBeTa. BeiHyX1eHHOE U
KOMOWHAIIMOHHOE paccessHue. BerHyxieHHoe
paccestare ManaensinTama-bpuntosHa.
UYeTtsipexBosiHOBOE B3anmoelicTeue. OOparieHne
BOJIHOBOT'O ()pOHTA. BerecTBo B CBEpXCUIBHOM
CBETOBOM IIOJIE.

Cratuctuyeckas OnTHKa

BpeMeHHas 1 npocTpaHCTBEHHAss KOTEPEHTHOCTh
CBETOBBIX MOJIEH; KOPPEISAIMOHHBIE (PYHKITUH
IIEPBOTO U BBICIIMX MOPSAKOB. CIIEKTpabHOE
npexacrasienue. Teopema Bunepa-XuHunHa.
WnTepdepomerpust ”HTEHCUBHOCTEH. OMBIT
bpayna — TBucca. KBaHToBBIE CBOICTBA
CBETOBBIX MoJiei. DOKOBCKOE, KOTEPEHTHOE 1
cxartoe cocrosinue noiist. Pacnipenenenue bose-




OlinmreiiHa. [TapameTp BBIpOKAECHUS MOJISL.
[TyaccoHoBckasi, cyOmyaccOHOBCKas U
CYIIEpITyacCCOHOBCKAsl CTATUCTHKA (POTOHOB.
CBsi3b CTaTUCTUK (POTOHOB U (OTOOTCUETOB,
dopmyna Mannens 11 pacupeaeaeHus
dbotoorcueToB. [[podoBoii mrym. CtatucTuueckue
CBOICTBa JIa3€PHOI0 U3ITyYEHUs. 3aKOH
Kupxroda u mryMbl KBaHTOBBIX YCHIIUTEJICH
cBeta. OIyKTyallMOHHO-AUCCUTIAIMOHHAS
teopema. KoppensiuonHas CneKTpOCKONUSI.

D¢ ekt rpynnupoBKY U AHTUTPYIIITUPOBKU
¢dotoHoB. CIOHTAaHHOE MTapaMEeTPUUECKOe
paccesiaue cBera. budotonsl. [lepemyranasie
cocTossHMS cBeTa. OnTuyeckas peanu3anus
KyOUTOB M uX npeoOpazoBanusi. COCTOSHUS
benna. [Tapanokc DitHmreitna-ITogonsckoro-
Pozena. HepaBenctBa bemna. Craructuka
YaCTUYHO MOJISIPU30BAHHOTO U3ITyYEHUS.
[Honspuzannonnas marpuna. Pacnpocrpanenue
BOJIH B CJIy4allHO HEOJHOPOIHOU Cpeie.
Koppensiironnsie u CTpyKTypHbIe (QYHKINUN
aMIuIATy el 1 (ha3el. OnTHYECKHUE MOIEITH
atMocepHoi TypOyneHTHOCTH. PaccesHue cBeta
B JIMCIIEPCHOM CpeJie; ypaBHEHHUE TIEPEHOCa,
muddysnonHoe npudmmkenue. Paccesnue cBera
B OMOTKaHH

Crnektpockonus

Crnektpsl aroMoB. CHcTeMaTHKa CIIEKTPOB
MHOT'03JIEKTPOHHBIX aTOMOB. THIIBI CBsI3€i
ANeKTpOoHOB. OnpeneneHre Habopa TEPMOB.
Hcxonnblie TepMbl. MylbTUILIETHAS CTPYKTYPA.
[IpaBuna or6opa. BzaumoneiictBue
KoHurypauid. CiekTpbl MOJIEKYJI.
Anunabatnyeckoe npuoOImkeHue. I'pymnimsl
cumMmeTpun Mojekyi. KonebarenabHble ClIEKTpBI.
Knaccugukaius HopMaabHbIX KOJIeOaHUH 11O
TUIIaM CUMMeTpuu. Bripoxxnenue. Pesonanc
®epmu. [IpaBuna or6opa B konebdaTeabHbIX
CHEKTpax MOIIOUIEHHs] U KOMOMHAIIMOHHOTO
paccesiHus. BpamaTenbHast CTpyKTypa
K0J1e0aTeNbHBIX M0JIOC. DIEKTPOHHBIE CIIEKTPHI
monekyi. Kinaccuduxkanus 3mekTpoHHBIX
COCTOSIHMH IByXaTOMHBIX MOJIEKyJ. [TpuHImn
®panka-Kongona. THIIBI CBS3H 3IEKTPOHHOTO
NBYOKEeHUS U BpareHust. CIIeKTPOCKOTHs
TBepaoro Tena. Ilepexoasl mox neiicTBueM cBera
B ujeanbHoM kpucrtasie. [lornomenue B
uH(paKpacHoil 06J1acTu criekTpa u
B3aUMOJICHCTBUE CBETa C (HOHOHHOMU




noacucteMoi. Ilepexobl B 3JIEKTpPOHHOI
noacucteme. [lornomenue ceera B MeTauiax.
3anperieHHas 30Ha U 00J1acTh IPO3PayHOCTH B
JIMAIEKTPUKax. DKCUTOHBI Banbe-MoTTa 1
Openkensi. O6nacTh PyHIAMEHTATLHOTO
norsouieHus. [lepexoapl ¢ OCTOBHBIX YpPOBHEH.
A dexrsr Oxe nu @ano. IpdexTsr HAa Kpasx
octosHoro noriomrenus: EXAFS nu XANES.
[TonsiTue o nonsipuroHax. CneKTpoCKoOnus
neheKTHBIX COCTOSTHUM B KpHUCTaJlIax.
ABTOIOKaIU3aLUs SKCUTOHOB U IBIPOK B
nudiekTpukax. Bropuunsie 3¢ dexTs B
KpHUCTaJIaX: JIOMHUHECICHIINS, (POTOIMHUCCHS,
nedexkrooOpa3oBaHue MO/ ACHCTBHEM CBETA.
Jlromunecuenmms. Kinaccupukarms
JIOMUHECIEHIINH 10 ITUTeIbHOCTH CBEUCHHS U
croco0y ee Bo30yxeHus. MonexkynspHas u
pEeKOMOMHALMOHHAS! IIOMUHECHEHIUS. 3aKOH
Crokca-Jlommens. [IpaBuio 3epkanbHOU
CUMMETPUHU CHEKTPOB MOTJIOLICHUS U
JIOMUHECHeHINY JIeBIHA U yHUBEpCAIbHOE
cooTHolIeHue Mexay Humu CrenaHoBa. 3aKOH
BapunoBa. TpurieTHsie COCTOSHUS MOJIEKYIT U
UX pOJIb B IIPOIECCAX JAETPAJAUU U MUTPALUN
SHEPTHUH IEKTPOHHOTO BO3OYxaeHus. Cxema
Tepenuna-JIptouca. Tymenue (TemneparypHoe,
KOHIIEHTPALlMOHHOE, TOCTOPOHHUMU
BEII[ECTBAMH ) TIOMUHECIICHITUH.
be3bI3iyuaTenbHbli IEPEHOC YHEPTUU
AIIEKTPOHHOT0 BO30YyXAeHUs. JIFOMUHECTIEHIIUS
MOJIEKYJIApHBIX KpucTaiioB. Teopus JlaBbiioBa.
KoomnepaTuBHbIe MpOLIECCH B TFOMUHECIICHIINH.
30HHas MOJIENb JIFOMUHECUEHIIUH TUIIEKTPUKOB.
Pa3MHOMXeHME 371EeKTPOHHBIX BO30YKIEHUH B
TBEpAOM Teie. TepMOBBICBEUMBAHUE U
uH(ppakpacHas ctumyisuus. [lpumenenue
JIOMUHECLEHTHBIX KPUCTAJNIOB B HAYKE, TEXHUKE
U MEJIUIIMHE.

9KCHepI/IMCHTaJ'H>HaH U MpUKJIaaHasA OIITUKa

HcTOYHMKH ONITUYECKOTO U3IIydeHHus. TemnoBsle,
ra3zopaspsaHble U Jla3epHble UCTOYHHUKHU.
CunxpoTpoHHOE u3nydenue. Onruyeckue
MaTepuaibl. XapaKTepUCTUKU IPUEMHUKOB
W3JIyYEHUS: CIIEKTPAJIbHAs U MHTErpajibHas
YYBCTBUTEIBbHOCTb, ITYMbl, HHEPIIMOHHOCTb.
[Tpubops! ¢ 3apsaoBoii cBsa3bio (I13C) - nunelku,
MaTpullbl. TeXHUKA CIIEKTPOCKOIHH.
CBeTo(punbTpsel, MpU3MEHHBIE U AU(PPAKITUOHHBIE
CHEKTpaJIbHbIe IPUOOPHI, HHTEPHEPOMETPHI.




®dypse-cnekrpockonusi. OCHOBHBIE
XapaKTepUCTUKHU MPUOOPOB: arnmapaTHast
(byHKIUS, pa3penieHne, CBETOCHIA, JUCIIEPCHUS.
Jlazepnas criektpockonus. 3anuch U 00paboTka
ONTUYECKOH nH(popMaIu. MexaHu3M 3arucH U
BOCIPOU3BEICHUS BOJIHOBBIX MOJIEH ¢ TOMOIIBIO
JBYMEPHBIX U TPEXMEPHBIX TOJIOTPAMM.
[{udpossle ronorpammel. [lepexonnsie u
nepeaaToyHble GyHKINU ONTHYECKUX CUCTEM
00pabotku nHpopmaruu. M3ommanapHOCTb.
Hcnonb3oBanue MeTo10B Dyphe-OonTUKH IS
ONTUYECKOIN (PUIbTPALMU U PACTIO3HABAHUS
00pa3oB. Koppekuus u peKOHCTPYKIUS
n300pakeHui. MeTO1bl KOMITBIOTEPHOM OITHUKH.
BonokonHnas ontuka. THITBI BOJOKOHHBIX
CBETOBOJIOB. MO/IbI ONITUYECKUX BOJOKOH.
3aryxanue u aucrepcus moj. HampasieHnHble
OTBETBUTENN. BOJIOKOHHBIEC JTMHUN CBSI3H.
Henuneiinbie 5 QexThl B ONTUYECKUX BOJOKHAX.

Orntuka J1a3epoB

[Tpunun pa®otsl nazepa. CxeMbl HaKauKH.
Teopus JIomOa. DPQeKxThI 3aTIrUBaHUS YACTOTHI
U BBITOpaHus ablp. JIamOoBCKMii poBaJl.
OnTuueckue pe3oHaTopbl. Moabl ONITHYECKUX
pe3oHaTtopoB. CBOMCTBA JIa3€pHBIX IIyYKOB.
Turnel 1a3epoB. TBEpAOTEIBHBIE JIA3EPHI.
I"a30Bble€ J1a3ephl: Ja3epbl HA HEUTPAJIBbHBIX
aTOMax, MOHHBIE JIa3€pbl, MOJIEKYJISIPHBIE JIA3EPHI,
Ja3epsl Ha CaMOOTPAHUUYEHHBIX Mepexoax.
Xumunueckue nazepsl. [101ynpoBoIHUKOBBIE
nazepsl. JIazeprl Ha IEHTpax OKpacku. Pexumsl
paboTsl nazepoB. HenpepbIBHBIN 1 UMITYJIbCHBIH
pexumsl. [TnukoBsil pexum. Moayiauus
noopotHocTH. CHHXpOHU3aus MO, [ 'eHepanus
CBEPXKOPOTKHX UMITYJIbCOB. [IpuHIUIIBI
aJlalITUBHON ONTHKHU; KOPPEKLIHS BOJTHOBOTO
(GpoHTA JIa3epHBIX MYYKOB.

4. YuyeOHO-TEeMATHYECKUH MJIAH TUCHMILIUHBI

Homep
pasjaena
,TeMbI

HaumeHnoBaHue pa3znenos, TeMm

KoaunuecTBo yacoB

Dopma
Bcero KP J |Ch3| Cp | KoHTpoJs

Cemectp 3

72 36 | 24 | 12 | 36

Pazgen 1

3HeKTpOMaFHHTHaﬂ TCOPU CBETA

10

Pazgen 2

T'eomeTrpuueckas onTuka

10

Pasnen 3

Wutepdepenuns u audpakiust CBETOBBIX BOJIH

10

Pasnen 4

TeopI/m H3JIYy4YCHUSA U B3aHMOﬂ€ﬁCTBHH CBCTOBBIX BOJIH 20
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C BCIICCTBOM

Paszmen 5 | CrarucTuueckas OnTHKa 22 8 5 3 8
Cemecrp 4 108 | 36 | 24 | 12 | 54 K9

Pazmen 6 | Cnekrpockomnus 36 12 8 4 18

Pasnen 7 | DxcnepuMeHTaNbHAS M IPHUKIAIHASL ONTHKA 36 12 8 4 18

Pasnen 8 | Onrtuxa nasepos 36 12 8 4 18
O06mmii 00bem 180 72 48 24 90 18

5. YueOHO-MeTOANYECKOE CONPOBOKACHHE CAMOCTOATEILHOM padoThl 00y4arommXxcst

Lenb camocTOATENBHOM PadOTHI 00YJAIOLIMXCS 3aKIIFOYAETCS B TITyOOKOM, TIOJIHOM YCBOCHUHU
y4eOHOro MaTepualia U B pa3BUTUH HABBIKOB caMooOpa3oBanusi. CaMocTosTe bHAs padoTa MOXKET
BKJIIOYATh: pa0b0OTy C TEKCTaMH, TUTEPATYPOid, y4eOHO-METOUICCKIUMHE TTOCOOHMSIME, HOPMATHBHBIMU
MaTrepHaiaMu, B TOM YHCJIe MaTepUaiaMi CETH HHTEPHET, a TaKKe IPOPadOTKY KOHCIIEKTOB JICKIIH,

HalMcaHue JOKIJIAA0B, pedepaToB, ydacTue B paboTe CEMHUHAPOB, HAYYHBIX KOH(EPEHIUAX U TIp.

PaGora ¢ y4eOHO-METOAMYECKMMH MOCOOMSMH IO TemaM (HyMmepanusi NpUBEICHA B
COOTBETCTBUM C HOMEPAMU Pa3/ICIIOB):

1.1.
1.2.
1.3.
1.4.
L.5.
1.6.
1.7.
1.8.
2.1.
2.2.
2.3.
2.4.
3.1
3.2
3.3.
3.4.
3.5.
3.6.
3.7.
4.1.
4.2.
4.3.
4.5.
4.6.
4.7.
4.8.
4.9.
5.1.

PacueTtnbie meroas! J[>xoHca u Mrosepa.
Tunsl NONSAPU3AUOHHBIX YCTPOUCTB.

PacnpocTpanenue cBeta B aHU30TPOINHBIX M THPOTPOIIHBIX CPENAX.

Konuueckas pedpaxiusi.

OnTuka ABMKYIIUXCS CPE.

OnbiTel Pr30 u MalikenbcoHa.

[IpeoOpazoBanus Jlopeniia.

[TpononbHEI U onepeuHslid 3gdexTs! Jomepa.
OO6pa3oBaHre KayCTUK B ONITHYECKUX CUCTEMAX.

FGOMeTpI/ILIeCKI/Ie a6eppauHH TPETHETO U 0oJree BBICOKUX MMOPAAKOB.

XpomaTtudeckas adepparusi.

Tumnbl onTHYECKUX TPUOOPOB.
CnBurosast U criekJI-uHTEpHEpOMETpHsL.
A ekt Tansb0.

[Tapabonuyeckas Teopust AUPPaAKIUN; TAyCCOB MyYOK.

ABCD —meron; KOMIUIEKCHBIN TapaMeTp KPUBU3HBI.

OcobenHoctu Tudpakii HEKOTE€PEHTHOTO U3ITYUYECHHUS.

CuHHTe3 ONTHYECKUX DJIEMEHTOB.
KunodopmHas onrtuka.
ConuToHs!.

PenakcanroHHBIE TPOLIECCHI.
Kooneparuubie 3¢ppexTol.
CBepxusiyyeHue.

BBIHY)K,Z[CHHOC paccesiHnue MaHIICJ'ILI_HTaMa-BpI/IJ'IJ'IIOE)Ha.

YeThIpeXBOITHOBOE B3aMMOICHCTBHE.
ObparieHre BOJIHOBOTO (POHTA.
BemiecTBo B CBEpXCHIIBHOM CBETOBOM MOJIE.

Bpemennas v npoCTpaHCTBEHHAs: KOT€PEHTHOCTh CBETOBBIX IIOJIEH; KOPPEISLIMOHHBIE
(GYHKIIMH IEPBOTO U BBICIIMX TOPSIKOB.
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5.2. CrnekTpalibHOE MPEICTABICHHUE.

5.3. Teopema Bunepa-XuHuuHa.

5.4. UatepdepoMeTpusi HHTEHCUBHOCTCH.

5.5. Onwit bpayna — TBucca.

5.6. KBaHTOBBIE CBOIICTBA CBETOBBIX MOJIEH.

5.7. ®OKOBCKOE, KOTEPEHTHOE U CHKATOE COCTOSHUE TTOJIS.

5.8. Pacnpenenenune boze-DiHmTelHa.

5.9. IlapameTp BBIPOKICHUS TOJS.

5.10. ITyaccoHoBckasi, CyOIyacCOHOBCKasi U CYIEpIyaCCOHOBCKAsi CTATUCTUKA (DOTOHOB.

5.11. CBa3pb cratuctuk GoToHOB U (HOTOOTCUETOB, hopMyiaa MaHnens Ui pacupeneeHus
($hOTOOTCYETOB.

5.12. Ipo0OoBoii 1Iym.

5.13. Cratuctuyeckue CBOMCTBA JIa3€pPHOT0 U3JTYYECHUS.

5.14. 3axon Kupxroga 1 urymbl KBAHTOBBIX YCUIIMTEJICH CBETA.

5.15. ®ayKTyallMOHHO-ANCCUNIALIMOHHAS TEOpEMa.

5.16. KoppensiiimoHHasi CHEKTPOCKOTIHSI.

5.17. 3ddexTsl TpyNMUPOBKU U AHTUTPYIIUPOBKU (DOTOHOB.

5.18. CnioHTaHHOE MapaMeTpUIECKOe pacCesHUE CBETA.

5.19. budoToHBL.

5.20. IlepenyTanHble COCTOSTHUS CBETA.

5.21. Ontuueckas peanuzanus KyOUTOB U UX IPeoOpa3OBaHus.

5.22. Cocrosanus benna.

5.23. Ilapagokc DitHmtelHa-Ilogonbckoro-Po3eHa.

5.24. Hepasenctsa bemna.

5.25. CtaTucTHKa YaCTUYHO MOJISPU30BAHHOTO U3ITYUCHHUS.

5.26. Ilonsipu3zaliiOHHAs MaTPHUIIA.

5.27. PacupocTpaHeHue BOJIH B CIy4aifHO HEOJHOPOAHOMU Cpeie.

5.28. KoppensiiiMoHHbIE U CTPYKTYpHbIE (DYHKLIUN aMIUTUTYIbI U (Da3bl.

5.29. Ontuueckue MoAean atMochepHoil TypOyIeHTHOCTH.

5.30. PaccesHue cBera B JUCHEPCHOHN cpeze; ypaBHEHHE IepeHoca, Iupdy3noHHOE
npubIIMKeHue.

5.31. PaccestHue cBeta B OMOTKaHH.

6.1. I'pynnsl CHMMETPUN MOJIEKYI.

6.2. CrieKTpOCKOIHsI TBEPJIOTO Tea.

6.3. Ilepexoap! o1 AEUCTBUEM CBETA B M1€aJIbHOM KPUCTAJLIE.

6.4. [Tornomenne B UHPpaKpacHO 00JIaCTH CIEKTPa U B3aUMO/IEHCTBHE CBETa ¢ (DOHOHHOM
HOJCHUCTEMOM.

6.5. Dpdextor Oxe u dano.

6.6. O dexThl Ha Kpasx octoBHOro nornomeHus: EXAFS u XANES.

6.7. CnexTpockonus 1e(EeKTHBIX COCTOSHUN B KpUCTAJLIaX.

6.8. ABTONIOKaIM3aLUs SKCUTOHOB U JIBIPOK B JUAJIEKTPUKAX.

6.9. Bropuunsie 3ddexTel B KpUCTAIAX:  JIOMHHECHCHIHS,  (HOTOIMHUCCHS,
nedexToo0pa3oBaHue MO/ ACHCTBHEM CBETA.

6.10. 30HHas MOJIETH JTIOMUHECLIEHIIUN TUAJIEKTPUKOB.

6.11. Pa3mMHOXXeHUE 2JEKTPOHHBIX BO30YXIEHUH B TBEPJIOM Telle.

6.12. TepMmoBBICBeUNMBaHUE U MHPpaKpacHasi CTUMYJISLIHSL.

6.13. IIpuMeHeHNE TIOMUHECIIEHTHBIX KPUCTAJIJIOB B HAYKE, TEXHUKE U MEIULIUHE.

7.1. ICTOYHHKHM ONITHYECKOTO U3TyYEHUSI.
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7.2. TeroBble, Ta30pa3psiAHBIE U JIA3€PHBIE UCTOYHUKH.

7.3. CUHXpPOTPOHHOE U3JTyYCHHE.

7.4. OnTu4eckue MaTepualbl.

7.5. XapakTepUCTUKM IIPUEMHUKOB W3JIy4EHHUs: CIEKTpaJbHasi W HHTErpajbHas
YYBCTBUTEIHHOCTb, IITYMbl, UHEPLIMOHHOCTb.

7.6. ITpubopsl ¢ 3apsinoBoii cBsi3bto (I13C)-nmuHeiiku, MaTpUIIBL.

7.7. TexHHUKa CIIEKTPOCKOIHH.

7.8.  CBeropwibTpbl, MNpPU3MEHHbIE H JU(GPAKIMOHHBIE CIEKTpPaJbHBIE IPUOOPHI,
uHTEephHEPOMETPHI.

7.9. ®ypbe-CeKTPOCKOIHS.

7.10. OcHOBHBIE XapaKTEPUCTUKU MPUOOPOB: anmapaTHas GyHKIUS, pa3pelleHue, CBeTocua,
JTUCIIEPCUS.

7.11. JIazepHasi CIEKTPOCKOIHUS.

7.12. 3anuchk 1 06paboTKa ONTHYECKONH MHPOPMALIUH.

8.1. I'a30BbIe 7a3epsl: Jiazepbl HA HEUTPAIBHBIX aTOMaxX, MOHHBIE Jla3epbl, MOJEKYJISIPHbBIE
Ja3epsbl, JIa3epbl HA CAMOOTPAHUUEHHBIX IEPEX0JIaxX.

8.2. XuMuueckue jga3epsl.

KouTponb caMocTosiTenbHON paboThl OCYIIECTBISETCS Ha CEMUHAPCKUX (MPAKTUYECKUX )
3aHSITHSIX

6. OneHo4uHbIE CpeACTBA A5 IPOBEACHUS TEKYIIEro KOHTPOJISA YCIIEeBAeMOCTH
U NIPOMEKYTOYHOM aTTecTAlUuN 00yYAIIUXCS

Tekymuii KOHTPOJIb:

1. OGcyxaeHne HayyHbIX CTaTe! [0 TeMaM pa3/IesioB:

- «Teopus u3nyueHus: U B3aUMOJICHCTBHS CBETOBBIX BOJIH C BEILIECTBOM»
- «CTIeKTPOCKOTIHS»

- «DKCHIepUMeHTallbHas ¥ MPUKIIAHAS OITUKAY.

Ilepeyenb BONPOCOB K KAHAUAATCKOMY JK3aMeHY:

1. YpaBuenuss Makcsemna. Bektop YMoBa-IlolinTnara. BonnoBoe ypaBHenue. Ilnockue n
cepuueckue BosHbl. [Tapabonnueckoe npubnmxkenne. Moasl cBoOoHOTO pocTpaHcTBa. da3oBas
Y TPYNIOBasi CKOPOCTH CBETA.

2. [Nonspuzanus ceera. Bextop xonca. [Tapamerpst Ctokca. Ciepa ITyankape. PacueTHsie
MeTobl JkoHca u Mrosiepa. Tumbl nosipu3aliMOHHBIX YCTPOMCTB.

3. OTpakeHue M NPEIOMIICHHE CBETAa Ha TpaHUIIE pa3jiena U30TPONHBIX cpeld. Dopmyssl
®penens. [lonHOe BHYTpEHHEE OTPAKEHUE.

4. KoMIUIeKCHasi IUAJIEKTpUYECKass MPOHUIAEMOCTb. OTpakeHUE CBETa OT MOBEPXHOCTHU
npoBoAHMKa. [ TyOrHa TPOHUKHOBEHUS.

5. PacnpoctpaHeHue cBeTa B aHHU3OTPONHBIX M THUPOTPONHBIX Cpenax. BoyiHOBEIE
MIOBEPXHOCTH B KpHUCTaax. Jlyun u BosHOBbIE HOopManu. Oimuncoupa Ppenens. Onrtuueckue
CBOMCTBAa OJHOOCHBIX M JBYOCHBIX KpHCTaUIOB. J[BoiiHOe myuyenpenomieHue. Konnueckas
pedpakuus. Inexrpoontuyeckue 3pdextsr Keppa u [Tokkenbca. Onrudeckast akTHBHOCTh. D deKT
®dapanes.

6. Ontuka aewkymuxcs cpen. Omnwsitel @uzo n Maiikenbcona. [IpeobpazoBanus Jlopenia.
[TpononbHBI U onepeunslid A3gdexTs Jomepa.

7. ACHMIOTOTHYECKOE  pEIIEHHWE BOJHOBOIO  ypaBHEHUs. ['eoMeTpo-onTuyeckoe
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npuOIKeHue. YpaBHeHue diikoHana. O0JacTe MPUMEHEHHUs JydeBOro npuommwkenus. [IpunHmmm
®epma. ['oMOLIEHTpHUYECKUE TyUKH.

8. IlonsTne ontuueckoro uzodpaxkenus. [lapakcuansHoe npubnmxkenue. Ilpenomienue Ha
cdepuueckoii moBepxHoctu. Chepuueckue 3epKana 1 JUH3BL.

9. O6pazoBaHMe KayCTUK B ONITUYECKUX cHcTeMax. I'eoMeTpruyeckue abeppannu TpeThero 1
0oJiee BBICOKMX MOPSAAKOB. XpoMaTHueckas abeppanus. THIIbI oNTHYECKHX TPUOOPOB.

10. MHTepdepeHIss 4YaCTUUHO-KOI€PEHTHOro u3iaydeHHs. KowmIuiekcHas CTeneHb
KorepeHTHOCTH. Teopema Ban-Ilutrepra — LiepHuke.

11. IByxisryueBas u MHOTOIy4eBas uHTepdepenius. CIBUroBas U CreKI-HHTEpPEepOMETpHs.
MHoOroca0iHbIE TOKPBITHS.

12. Mudpaxmus. Audpaxnuonnsie naterpaisl Kupxroda — olirenca. Audpaxnus Openens
u ®paynrodepa. Dpdexr Tanpb0.

13. Biusaue mudpaknuy Ha pa3pemiaronlyld CHUIy CHCTEM, OOpa3yIoNmUX H300paKeHHeE.
JudpakuuoHHas peleTka.

14. TTapabonmmueckas Teopusi nudpaknuu; rayccoB mydok. ABCD —meron; KOMITJICKCHBIH
napaMeTp KpUBU3HBI.

15. Ocobennoctn audpaknuy HEKOTEPEHTHOTO u3mydeHHs. OCHOBBI BEKTOPHOH TEOPHUH
mudpakuu. OOpaTHbIe 331a4U TEOPUH TUDPaKIUH.

16. Cunre3 ontudeckux meMeHToB. KunodopmHas ontuka.

17. Kiaccuueckass Teopus B3aUMOACUCTBMsI H3JIydEHUS C BEUIECTBOM. Pe3zoHaHCHOE
npubkenue. Jlucnepcruonnsie cootHomenus: Kpamepca — Kponura. Ontudeckue HyTaiuu.

18. Onrtuueckuit 3¢gpdexr [tapka. POTOHHOE X0 U CAMOUHAYLIMPOBAHHAS IPO3PAYHOCTD.
Conuronsl. PenakcalinoHHbIE TPOLIECCHI.

19. VpaBHenue g MaTpuubl IIIOTHOCTH. (CaMOCOITIaCOBaHHbBIE YPABHEHMS Ul IOJIA,
HOJISIPU3ALUHI U PA3HOCTH 3acelieHHOCTeH. D (HeKT HaChIIEHHs.

20. 3akoHnsI TernoBoro uznydyenus. @opmyna [lnanka. @otosdpdexr.

21. KBanToBanue nois. OnepaTopsl poXAeHUS U YHUUYTOXKEHHUS (oTOHOB. ['amuibTOHMAH
KBaHTOBAaHHOTO 1oJsi. KoMMyTalnoHHBIE COOTHOLIEHUS U711 OIIEPaTOPOB MOJIS.

22. OnHOQOTOHHBIE M MHOTO(QOTOHHBIE TMpoOLECcChl. BepoATHOCTH CHOHTAHHBIX U
BBIHY)KJICHHBIX nepexonioB. Koadduuumentsr Diinmreiina. KBaapynoabHble 1 MarHUTO-AUIOJIbHBIE
MEPEXOJIbI.

23. KoomnepatuBnble 3¢ ¢dektel. CpepxuznydeHue. KorepeHTHoe M KOMOHMHAI[MOHHOE
paccestHusl.

24. HenuHeltHble BOCIPUMMYNBOCTH. PacripocTpaHneHne BOJIH B HENMHEWHOH cpene. Meton
MEJIEHHO MEHSIOIINXCS aMITUTY. Y CJI0BHE CUHXPOHHU3MA. [ eHepalns onTUYeCKUX rapMOHUK.

25. TpexBonHoBoe B3aumojeiictBue. Ilapamerpuueckoe npeoOpa3oBaHUE YACTOTHI.
CamodoxycupoBKa cBeTa.

26. BeiHyXIeHHOe M KOMOMHAllMOHHOE paccestHue. BbIHYXJIeHHOe paccesHue
Manpaensirama-bpusirossa.

27. YetslpexBoqHOBOE B3auMojeiicTBue. OOparieHue BosHOBOro (ponra. BemectBo B
CBEPXCUJILHOM CBETOBOM IIOJIE.

28. BpemeHHass U NPOCTPaHCTBEHHAs] KOTEPEHTHOCTh CBETOBBIX IOJIEH; KOPPEISILIMOHHBIE
GbyHKIIMM TepBOro W BbICHIMX MopsAkoB. CrekTpanbHOe mpeacTaBieHue. Teopema Bunepa-
XUHYHMHA.

29. Unrepdepomerpusi uarencuBHoctet. Onbit bpayna — Tsucca. KBanToBbie cBoiicTBa
CBETOBBIX MOJIeH. POKOBCKOE, KOTEPEHTHOE U CKAaTOE COCTOSHUE TIOJIS.

30. Pacnpenenenue bose-Oitnmrelina. I[lapamerp BbipoknaeHusi noss. IlyaccoHoBckas,
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cyOmyaccoHOBCKasi M CyIepIyacCOHOBCKasi cTaThcTUKa (OTOHOB. CBS3b CTAaTHUCTUK (POTOHOB U
doroorcueToB, hopmyia Mauzens s pacnpeaeneHus: GoroorcueToB. poboBoit mrym.

31. CrarucTudecKkue CBOMCTBA JIa3epHOT0 u3ydeHus. 3akoH Kupxroda v nmrymMpl KBAHTOBBIX
ycunurelen cgera. OiayKTyallMOHHO-AUCCUITALIMOHHAs TEOpEMa.

32. KoppenauuonHas crnekTpockonus. OPQeKTbl TPYNIUPOBKH M aHTUTPYNIIHPOBKU
¢oronoB. CIOHTaHHOE MTApaMETPUIECKOE PacCesHUE CBETA.

33. budoronsl. Ilepemyrannbie cocTossHUs cBeTa. OnTHYECKas peanu3aius KyOUTOB M UX
npeoOpazoBanusi. Cocrostnusi bemna. I[Mapagokc Ditnmreiina-Ilogonsckoro-Po3zena. HepaBencrsa
benna.

34. CraTucTHKa 4YacTUYHO MOJISIPU30BAaHHOTO u3nydeHus. llonspusanvoHHas MaTpuLa.
PacnpocTpanenue BOJNH B CIIy4ailHO HEOIHOpPOAHOHN cpene. KoppensuuoHHbIE U CTPYKTYpHBIE
(GYHKUINY aMITTUTYABI U (a3bl.

35. Ontudeckue Mozenu aTMochepHO TypOyJaeHTHOCTH. PaccesHue cBeTa B IUCIIEPCHOM
cpele; ypaBHeHHE nepeHoca, 1udy3noHHoe npudanxkenne. Paccesaue cBera B OMOTKaHH.

36. Crnektpbl aToMoB. CuCTeMaTHKa CHEKTPOB MHOT'O3JIEKTPOHHBIX aTOMOB. THIIBI CBs3eil
aneKTpoHOB. Omnpenenenne Habopa TepmoB. Mcxonnbie TepMbl. MyNbTUIUIETHAs CTPYKTYypa.
[TpaBuiia or6opa. BzaumopeiictBue koHMUTypaIHii.

37. Cuektpsl Monekyn. Annabatudeckoe MpHOMMKEHHe. [ pymmbl CHMMETPHUH MOJIEKYII.
Konebartenbubie cnektpel. Knaccudukanus HOpMalbHBIX KOJeOaHUN IO TUIAM CHMMETPHH.
Boipoxnenue. Pezonanc @epmu. IlpaBuna orOopa B KojeOaTEIbHBIX CIEKTpax MOTJIOLICHUS U
KOMOHMHAIIMOHHOTO PACCESTHHUSL.

38. BpamarenpHas CTpyKTypa KOJI€OATEIBHBIX TOJOC. DJIEKTPOHHBIE CIIEKTPHI MOJICKYIL.
Knaccudukanus 3mMeKTPOHHBIX COCTOSHHUN OBYXaTOMHBIX Mojekyl. [Tpunuun ®panka-Konmona.
THIBI CBS3H IEKTPOHHOTO ABMKEHHS U BPALICHHUSI.

39. Cnextpockonusi TBepaoro tena. llepexonpl moja AeWcTBUEM CBETa B HJICATHHOM
kpuctamie. [loraomnienne B MHPpaKpacHO# 00JaCTH CIIEKTPa U B3aUMOJIEHCTBHE CBETa ¢ (POHOHHOM
nojcucteMoi. [lepexo/ibl B 3JIEKTPOHHOM MOACUCTEME.

40. IlormomeHnue cBeTra B MeTajUlaX. 3allpellleHHas 30Ha M 00JacTh MPO3PavyHOCTU B
JTU3JIeKTpUKax. JDKcuToHsl Banbe-Motta u @penkens. O0xacTe pyHAaMEHTAIBHOTO MOTJIOMICHHS.
Ilepexonpl ¢ ocTroBHBIX ypoBHEH. O¢dexktsl Oxe u Pano. DPPexTsl Ha KpasX OCTOBHOTO
nornouieHus: EXAFS u XANES. Ilonarue o nonsgpuToHax.

41. Crnexrpockonus 1e(EeKTHBIX COCTOSHHUM B KpUCTauIax. ABTOJIOKAIM3AINS YKCUTOHOB U
JBIPOK B JHMAJIEKTpUKax. Bropuunsle 3¢ ¢exTsl B KpUCTawIax: JIIOMUHECHEHIHs, (HOTOIMUCCHS,
nedexTooOpa3zoBaHue MO/ IEHCTBUEM CBETA.

42. JIromunecuenims. Knaccudukanus JTIOMUHECHEHUIUH IO AJUTEIBHOCTH CBEUYECHUS U
croco0y ee Bo30ykaeHus. MosekynsipHas 1 peKOMOMHAIMOHHAs TIOMUHeceHIs. 3akoH CTokca-
Jlommensi. [IpaBuiio 3epkajibHONM CUMMETPUH CIIEKTPOB MOTJIOIIEHUS U IIOMUHecleHIIMK JIeBIIHa 1
YHHMBEpPCaIbHOE COOTHOILIEHUE Mexay HuMu CrenaHoBa. 3akoH Basuiona.

43. TpumieTHble COCTOSTHUSI MOJIEKYJI W UX pOjb B Ipolieccax Aerpajjallid U MUTpaluu
SHEPrUM IEKTPOHHOTO Bo30yxaeHus. Cxema Tepenuna-JIbtouca.

44. Tymenue (TemmepaTypHOe, KOHIIEHTPAMOHHOE, TIOCTOPOHHUMHU BEIECTBAMM)
JFOMUHECIICHIINH.

45. be3bI3nydarenbHbI MEPEeHOC YHEPTUU SJIEKTPOHHOTO BO30YXJAeHHs. JIFOMHUHECIIeHIIUsS
MOJIEKYJISIpHBIX KpHucTainioB. Teopus JlaBeinoBa. KoonepaTiBHBIE TPOIIECCH B TIOMHUHECIICHITHH.

46. 3oHHas MOJETb JIIOMHHECHCHIMH TUAJEKTPUKOB. Pa3MHOXEHHE 3JIEKTPOHHBIX
BO30YXXJIEHHI B TBepAOM Tese. TepMoBhICBeunBaHNe W MH(pakpacHas ctumyisinus. [IpumeHenne
JFOMHHECHEHTHBIX KPUCTAJUIOB B HAYKE, TEXHUKE U METULIMHE.

47. VICTOYHMKHM OINTHYECKOrO H3Iy4eHHUs. TeruioBble, Tra3opaspsaHble M JIa3epHbIC
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HCTOYHUKH.

48. CUHXpOTPOHHOE U3TyUYEHHE.

49. OnTtuueckue mMartepuanbl. XapaKTEPUCTUKU NPUEMHUKOB W3JIY4YECHHS: CIIEKTpaJIbHAs U
UHTETpaIbHAas YyBCTBUTEIBHOCTD, IIYMbI, HHEPLUUOHHOCTD. [Ipubops! ¢ 3apsnoBoii csa3bio (I13C) -
JMHENKHU, MATPULIBL.

50. Texnuka cnektpockonuu. CBeToQUIBTPHl, TNpPU3MEHHBIE U  JU(PAKIHOHHBIE
CHEKTpaJlbHbIe IPUOOPBI, UHTEP(HEPOMETPBHI.

51. ®dypbe-cnekTpocKonus.

52. OcHOBHBIE XapaKTEPUCTUKH MPUOOPOB: annapaTHas GYHKLUsA, pa3pelieHue, CBETOCUIIa,
JTUCIIEPCUS.

53. JlazepHasi CIEKTPOCKOIIHSI.

54. 3anuce u 06paboTKa ONTUYECKON HH(DOPMAIHH.

55. MexaHu3M 3allMcy U BOCHPOU3BEACHHS BOJHOBBIX IOJIEH C IOMOIIBIO JBYMEPHBIX U
TpeXMepHBIX rojorpamm. L{udpossie rororpaMmsi.

56. IlepexonHble U nepeaTOYHble (PYHKIIMM ONTHUECKUX CHUCTEM 00pabOTKU MH(OpMAIUH.
M3011aHapHOCTS.

57. cnionp3oBaHue MeTo/10B Dypbe-ONTUKHU [T ONTHUECKON (PUIbTPALIMU U PACIIO3HABAHUS
00pa3os.

58. Koppek1ust 1 peKOHCTPYKLUS N300paKEeHUH.

59. MeTroibl KOMIBIOTEPHOMN ONTHKU.

60. BonokoHHas onTuka. TUIBI BOJOKOHHBIX CBETOBOAOB. MOZIBI ONTHYECKUX BOJOKOH.
3aTyxaHue u AUCTIEPCHS MO/

61. HanpaBiieHHbIC OTBETBUTEIIH.

62. BolnoKoHHbBIE JTUHUU CBSI3H.

63. Henuneiinbie 3h(peKThl B ONTHYECKUX BOJIOKHAX.

64. Ilpuniun paboTel 1azepa. CXxeMbl HAKAuKH.

65. Teopus JIsm6a. DPexTsl 3aTArMBaHNs YACTOThI M BBIFOpaHus JbIp. JIaMOoBCKUit poBai.

66. Ontuueckre pe3oHaTopbl. MoIbl ONTHYECKUX PE30HATOPOB.

67. CBoiicTBa J1a3€pHBIX ITYYKOB.

68. Tunsl nazepoB. TBepaAOTEIBHBIC JTA3EPHI.

69. 'a30BbIe Ja3zepsl: ja3epbl HA HEUTPAIBbHBIX aTOMAax, MOHHBIE JIa3€pbl, MOJEKYJIIPHBIC
Ja3epsbl, JJazepbl HA CAMOOTPAaHMYEHHBIX EPEX0JIax.

70. XuMHUEeCKHE J1a3ephbl.

71. ITomynpOBOTHUKOBBIE JIA3€PHI.

72. JIazepsl Ha LIEHTPaxX OKPACKH.

73. PexxumMbl paboThl 1a3epoB. HenpepbIBHBIN 1 UMITYJIbCHBIN peXUMbL. [IMUKOBBIN pexum.

74. Mopynsiusi ToOOpOTHOCTH.

75. CuHXpOHU3AIIUS MO/,

76. I'enepanus CBEpXKOPOTKUX UMITYJIbCOB.

77. llpuHuuUIBl aJaNTUBHON ONTHUKH; KOPPEKIIUS BOJTHOBOIO (DPOHTA JIa3€PHBIX MyYKOB.

7. Kpurepun onleHUBAHHUA Pe3yIbTATOB KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHI TeKyIIeH
U MPOMEKYTOYHOM aTTecTALMH N0 JMCIUIITIHHE

B xoje Texyiiero KOHTpoJisl ycreBaeMocCTH (yCTHBIN UM MUCbMEHHBIN 0NpoC, MOATOTOBKA U
3amuTa pedepara, JOKIa, IPe3eHTalMs, TECTUPOBAHUE U TIP.) MPU OTBETAX HA YUEOHBIX 3aHITHIX
oOyyJaronuecs: OIIEHUBAIOTCS 10 IBYX0a/UTHHOM IIKaJIe:
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OneHka «3a4yTE€HO» — BBICTABIACTCS ACIUPAHTYy, €CIU OH IPOJAEMOHCTPUPOBAT 3HAHUS
MPOrpaMMHOTO Marepualia, MOAPOOHO OTBETWI Ha TEOPETHUYECKHUE BOIMPOCHI, CIPABWICS C
BBIMIOJTHEHUEM 3aJjaHuil U (WIM) CUTYallMOHHBIX 3a/lay, IPEeIyCMOTPEHHBIX pabouell mporpaMMoit
JACLUIIIUHBI.

OneHka «HE 3a4TE€HO» — BBICTABIIAETCS ACHUPAHTY, €CIM OH MMEET MpoOeibl B 3HAHHIX
MpPOrpaMMHOTO Marepuaia, HE BIAJIEET TEOPETHUYECKUM MaTepUaioM M JIOMyCKaeT TIpyosie,
OpPUHLMIKAATIbHBIE OMMOKKM B  BBIIOJHEHWU 3aJaHuid U (WIM) CHUTYAl[MOHHBIX 3ajad,
MPEyCMOTPEHHBIX paboyeli MPorpaMMOi TUCIIUTUTHHEI.

OueHka 0o pe3ynbTaraM MPOBEACHUS KAaHIUAATCKOTO HK3aMEHa 10 JHUCLUUILIMHE
BBICTABJISIETCS HA OCHOBE COBOKYIIHOCTM OTBETOB II0 BOIIPOCAM IPOTrPaMMbl KaHIUJIATCKOTO
5K3aMEHa U 10 BOIIPOCAaM JONOIHUTEIBHON IPOrpaMMBbI 110 TEME IUCCEPTALUU ACTIMPAHTA, KOTOPAst
COTIJIACOBBIBAETCS C HAYYHBIM PYKOBOJUTEIEM.

OueHka «OTJIIMYHO» BBICTABJISETCS 3a MCYEPIBIBAIOIIMI OTBET, OTpa)karoLUi 3HAHUE M
npodecCHOHAbHOE  BJIAQJICHWE  MaTepHalioM MPOTpaMMbl  KaHAMJATCKOTO  dSK3aMeHa U
JIOTIOJIHUTEIBbHOM MPOrpaMMBbl IO TEME IUCCEPTALIUU.

OneHka «XOpOIIO»  BBICTABJISIETCS 32 OTBET, COJAEPXKAIIMH  HENPUHIUIHUAIBHBIC
MOTPEIIHOCTH, OTPaXAIOUIMl 3HAaHWE W CBOOOJHOE BIIAJICHHE MAaTepUalOM MPOTrPAMMBbI
KaHJUJATCKOT0 AK3aMEHa U JOMOJHUTEIbHON MPOrpaMMBbI 10 TEME TUCCEPTALUH.

OueHka  «yIOBIETBOPUTENBHO»  BBICTABISIETCS 332 OTBET, OTPAXKAIOIIMI  3HAHUE
MPUHIMIUAJIBHBIX MTOJO0KEHUH BOIPOCOB, MIPY HAIIMYHMH NOTPEIIHOCTEN, YCTPAHIEMBIX aCIIUPAHTOM
IIPU OTBETE Ha JOMOJHUTEIbHBIE BOIPOCHI IPOrpaMMBbl KaHIMJATCKOI0 3K3aMEHA U JOTIOJIHUTEIBbHON
MPOTPAMMBI IO TEME AUCCEPTALIHH.

OueHka «HEeyAOBJIETBOPUTEIBHO» BBICTABISETCSA 3a OTBET, MOKa3bIBAIOIIMI HEMOHMMaHUE
CyIIIECTBa BOIPOCA, HATMYUU TPYOBbIX OMIMOOK B OTBETAX HA BOIPOCHI MPOrPAMMbl KaHIUIATCKOTO
3K3aMEHa U JONOJHUTEIBHOM MPOrpaMMBbI IO TEME JUCCEPTALUH.

8. YueOHo-MeToAuYeckoe 1 MH(OPMAIIMOHHOE 00ecTiedeHue TN CIUTIINHbI

Pexomenayemas iureparypa:

1) Canex b., Teiix M. Onrtuka u poronuka. [Ipuniunel u npumenenus. [lep. ¢ anrL.: YueOHoe
nocobue. B2 1. T.1 — fonronpynusiii: M3narensckuit JJom «MuTemiexk», 2012. — 760 c.: us.
BKJL.

2) Canex b., Teiix M. Ontuka u ¢potonuka. [Tpuniune: u npumenenust. [lep. ¢ anri.: YueOHoe
noco6ue. B 2 1. T.2 — Jonronpynusiii: U3natensckuit Jom «uTennex», 2012. — 784 c.: us.
BKIL

3) MarseeB A.H. Onrtuka. —M.: Beicias mkomna, 1985.

4) Jlesiuu JI.B., Canerkuit A.M. OnTrdeckne METO Ibl HCCIICI0OBAHHS MOJIEKY/ISPHBIX CHCTEM.
UY.1. Monexynspnas criekrpockonus. — M.: U3natensctBo MI'Y, 1994.

5) Tepuos U.M., Muxaiinua B.B. CuaxpoTrponHoe u3nydenue. Teopus u SKCriepuMeHT. — M..:
Oneproarommsaar, 1986.

6) Cusyxun /[[.B. O0mmii kypc ¢pusuku. Onruka. — M.: Hayka, 1980.

7) AxwmanoB C.A., JIpsxoB 0.E., Yupkun A.C. BBeneHne B CTaTUCTHUECKYIO PaIuO(DU3NKY U
ontuky. — M.: Hayka, 1981.

8) Mannuens JI., Bonbd 3. Ontudeckas KOrepeHTHOCTh U KBAHTOBAs ONTUKa. — M.: ®u3MaTiuT,

2000.
9) Kurrens Y. Beenenue B pusuky tBepaoro tena. — M.: Hayka, 1978.
10) Bacunbe A.H., Muxaiinua B.B. BBeneHue B CHEKTPOCKOIHUIO TBEpaoro tena. — M.:

HNznarensctBo MI'Y, 1987.
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11) Jlesummua JI.B., Camenkuit A.M. JlromuHecueHIus W ee wu3MmepeHus. (MoekymspHas
moMuHecueHus). — M.: UznatensctBo MI'Y, 1989.

12) JIe6enena B.B. DkcnepuMenTanbHas ontrka. — M.: M3patenscteo MI'Y, 1994,

13) Kapsio H.B. Jlekiuu o kBaHTOBOM 3ekTpoHuKe. — M.: Hayka, 1988.

14) Kopuuenko JI.C., Hauuit O.E. ®usuka naszepos. U.1, 2. — M.: Usparenscteo MI'Y, 1996.

15) IMapeirun B.H., Banakmwuit B.M. Ontudeckas o0pabotka nnpopmarmu. — M.: M3aarenbeTBo
MI'Y, 1987.

IIporpammuoe obecnevenne:

1) cucrema 3JIEKTPOHHOIO OOpasoBareiabHOro koHteHra bOY wum. M. Kanra — www.Ims-
3.kantiana.ru, obecre4nBaronIy0 pa3padOTKy W KOMIUIEKCHOE HCIIOJIB30BAHHUE JICKTPOHHBIX
00pa3oBaTEeNbHBIX PECYPCOB;

2) cepBepHOE IMPOTrpaMMHOE obecredeHue, HeoOxoauMoe s (pYHKIIMOHUPOBAHUS CepBepa U
CBSI3M C CUCTEMOM JIEKTPOHHOI0 00yueHus uepe3 HTepHeT;

3) kopmoparusHas miardgopma Microsoft Teams;

4) ycraHOBIeHHOE Ha paboumx mecrax cryaeHroB I10: Microsoft Windows 7, Microsoft Office
Standart 2010, anTuBUpycHOe nporpammuoe obecrnieuenue Kaspersky Endpoint Security

DJIeKTPOHHbIE 00pa30BaTe/IbHbIC PECYPChI:
1) HDb HauuoHanbHast 37€KTpOHHAS OMOIHOTEKA, TUCCEPTALUU M TPOYHE U3AaHUS
2) ¢LIBRARY.RU Hayunas osnekTpoHHass OHOJIMOTEKa, KHHWIH, CTaTbH, TE3UCHI JOKJIA0B
KOH(epeHIUH
3) I'pebennukoB DiaekTpoHHas 6ubarorexa 1] skypHaibl
4) 3BbC KoHCynbTaHT CTYACHTA
5) TTPOCIIEKT 2BC
6) ObC ZNANIUM.COM
7) PI'b UudopmannonHoe obcinyxuBanue mo MBA
8) BEH PAH
9) Dnextponno-oubmuoTeuHas cucrema (ObC) Kanturana (https://elib.kantiana.ru/)

9. MarepuajibHO-TeXHUYECKOe o0ecredeHne TUCHUNINHBI

b®VY um. Y. Kanra umeer crnienuanbHble MOMENIEHHUS U 1a00paToOpuu JJisl IPOBEACHUS
3aHATUM JIEKIMOHHOTO THIMA, TPYNNOBBIX W HWHAMBUAYAJIbHBIX KOHCYJIbTAIMi, Hay4HBIX
WCCIIEJOBAHNM, MPOMEXYTOUYHOM aTrTecTalyy, a TAaKKe MOMELIECHUS A1 CaMOCTOSTEIbHON
paboThl ¥ TOMEILEHUS ISl XpaHEHUS U MPO(PHUIAKTUYECKOTO 00CITyKUBAHHUS.
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