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AHHOTALMS

I/I3yquI/Ie AUCHUIUIMHBI JAa€T OCHOBHBIC MPEACTABJIICHUA O CTPOCHUHU aTOMOB U MOJICKYJ, O
COBPCMCHHBIX METOJAaX CIICKTPOCKONHNU W UX NPUMCHCHUU B CMCIKHBIX O6HaCT§IX, (i)I/I3I/IKe TBECPAOTO
Tena, HAaHO(POTOHHKE W T.II.

Kypc cocTouT u3 cieayromux OCHOBHBIX YaCTCH: OCHOBBI MOJIEKYJISIPHOW CIIEKTPOCKOIIHH,
AIIEKTPOHHO-KOJIe0aTeIbHAS CIIEKTPOCKOIHUS MHOTOATOMHBIX MOJICKYJI.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

Llenpto OCBOGHHMSI y4eOHOW NUCHMIUIMHBI SIBJSIETCS MOJTYyYEHHE 3HAHWM, HEOOXOAMMBIX IS
YCIIEIIHOM Mpo(ecCHOHANBHOM 1eSTeNbHOCTH B 00JIACTH MCCIE0BAHUHM, pa3pabOTOK M TEXHOJIOTHH,
HaIpPaBJICHHBIX HA PETUCTPAIMIO U 00pabOTKy CHEeKTpalibHOW MH(OPMAIUK, CO3JaHHe U IPUMEHEHHE
YCTAaHOBOK M CHCTEM B 00JacTH HAaHO(OTOHHMKH, (U3UKH HAHOOOBEKTOB M KOHJCHCHPOBAHHOTO

COCTOsIHHMA BECIICCTBA

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JUis yCHEIHOTro OCBOEHHUS MUCIUIUIMHBI HEOOXOAMMO MpOCiIylaTh Kypc oOuieil ¢pu3uku, B
4acTH KBAHTOBOM ONTHUKH, (PM3UKH aTOMHOTO s/ipa, a TakKe M3yYUTh KypC KBAaHTOBOM MEXaHUKU U
npeauiecTByOmuUil Kypc "ATOMHbIE W MOJEKYJspHbIe (oTompoueccsl (yacth 1)". Jucnumninna
HeoOXoauMa CTyAE€HTaM Ui TIOHMMaHHUs CTPOCHHsSI CJIOXHBIX aTOMOB U MOJEKYNI C Y4eTOM
ANEKTPOCTATUYECKOTO M CIIMH-OPOUTATHLHOTO B3aUMOJICHCTBUS, a TAKXKE IS MOCIEAYIOMIET0 N3YYCHUS

(OTOHMKH OPTaHUYECKUX U HEOPTaHMUECKUX HAHOCTPYKTYP

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIK) o0menpodeccuoHaTbHbIE KOMITETSHIIUHN

I KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIMH | KOI[ N HAMMCHOBAHHUC MHAHUKATOpa JOCTHUKCHUA KOMIICTCHIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadaMu W 0OBbeKTamu (00JacTIMHU
3HaHUI) MpodhecCUOHATBHON IeATeTbHOCTH:

3agaua O0BeKT N Koa v HaumenoBanue Kox v nanmenoBanue
npogeccHOHATbHOM 00J1acTh 3HAHUSA npogeccHOHATBHOM HHAUKATOpPA
aesteabHocTu (311]1) KOMIIETEHI[MH; JOCTHIKEHMSI
OcHoBaHue npogecCHOHATLHOU
(mpogeccuoHaTBLHBIN KOMIIETEeHII U
cranaapt-I1C, ananu3
ONnbITA)
Hay4YHO-UCCJIEN0BATEIbCKUN
AHanu3 Hay4yHO- Marepuainsl, ITIK-3 [1] - Criocoben 3-11K-3[1] - 3nanue
TEXHUUYECKON KOMITOHEHTHI, aHAJIN3UPOBATh U 3aKOHOB
nH(popManuuy, 3JIEKTPOHHBIE CUCTEMAaTU3UPOBATH CTaTUCTUYECKON
OTEUYECTBEHHOI'O U pudOpHI, pE3yJIbTaThI ¢bu3uKy;
3apy0eKHOTO OMBITA MO | YCTPOWCTBA, HCCIICIOBAHUH, V-IIK-3[1] - Y™Menue




TEMATHUKE
HCCIIEI0OBAHUS

YCTaHOBKH, MCTO/bI

OMPEACIIAThL CTCIICHDB

WX UCCJICIOBAHMUSI, JIOCTOBEPHOCTH
MIPOEKTUPOBAHUS U pe3yJabTaTOB
KOHCTPYUPOBAHHS. AKCTIEPUMEHTAIIbHBIX
TexHonornyeckue HCCIIEIOBAHUM,
TIPOTIECCHI COTIOCTAaBIIATH
MPOU3BOJICTBA, MOJIyYEHHBIE PE3yIbTaThl
JTUATHOCTUYECKOE U C MUPOBBIM YPOBHEM,
TEXHOJIOTHUECKOE MIPEACTABIATh
obopyoBaHue, MaTepuaibl B BUJIC
MaTeMaTHU4eCKHe Hay4HbBIX OTYETOB,
MOJICJIH, aJITOPUTMBI | TTyOJIUKAITHH,
pelUIeHUs! TUTTOBBIX npe3eHTaIuii, 6a3
3a7a4 B o0JlacTi JTAHHBIX
3JEKTPOHUKHU U

HaHODJICKTPOHHUKH. OcHosanue:
CoBpemeHnHOe ITpodeccuonanbHbIit
MPOrPaAMMHOE U crannapt: 40.011
UH(POPMALIMOHHOE

obecrieueHue

MPOLIECCOB

MOJICIUPOBAHUS U

MIPOEKTUPOBAHUS

15631 (017171

3JEKTPOHUKHU U

HaHODJICKTPOHHUKH.

WNHHOBalIMOHHBIE

TEXHUYECKHE

pereHus B chepe
0a30BbIX MTOCTYJIATOB
MIPOEKTHPOBAHUA,
TEXHOJIOTHH
U3TOTOBIICHUS U
MIPUMEHEHHS
JIEKTPOHHBIX
puOOpoB U
YCTPOWCTB.

HAXOJWTh HAYYHYIO
nHpopmaruio B 6a3ax
JTAHHBIX, BBITIONHSATH €€
aHaIHN3 U
CHUCTEMAaTH3AIHIO,
MIPEJICTABIISITH
pe3yNbTaThl CBOMX
HUCCIIEIOBAHUN B BUJE
JOKJIAJIOB, OTYETOB U
myOJIUKaITii.
B-IIK-3[1] - Bnanenue
MeToaaMHu 00paboTKH
pe3yNbTaToB
U3MEPEHUN

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienu
BOCITUTAHUS
[IpodeccnonanpHOE U
TPYJOBOE BOCIIUTAHUE

3amaun BocriuTaHus (KOx)

Co3znanue yCcioBHH,
o0ecreYnBaroIInX,
(dbopMHpOBaHUE KYIbTYPbI
HCCIIEI0BATENBCKON U
WHXXeHEpHOU nestensHocT (B16)

BocnuratenbHBIN ITOTEHITAAT
JUCLUIUINH

Hcnonp30BaHne BOCIUTATEIHHOTO
MOTEeHLaa JUCUUIUIAH "OCHOBBI
koHcTpyupoBanus u CAIIP",
"KypcoBoii IpoeKT: OCHOBBI
koHcTpyupoBanus u CAIIP",
"NHxeHepHas U KOMIIbIOTEpHAs
rpaduka", "letanu MamvH u
OCHOBBI KOHCTPYUPOBaHUA" 1i1st
(bopMUPOBaHNS HABBIKOB BJIaJICHUS
IBPUCTUYECKUMHU METOJAaMH ITOMCKA




[IpodeccuonanbHoe
BOCIIUTAaHUEC

[Ipodeccruonanshoe
BOCIIUTAHUE

Co3znanue ycioBui,
00ecIeYnBaronux,
(dbopMUpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KYJIBTYPbI
MOVCKa HECTAHAAPTHBIX HAYYHO-
TEXHHYCCKUX/TIPAKTHIECKUX
pElIeHU, KPUTHYECKOTO
OTHOIICHUS K UCCICIOBAHMUIM
mkeHay4Horo Tonka (B19)

Co3nanue ycioBHi,
00ecreynBaroInX,
(bopMupoBaHUE KyJIbTYPbI
MH(POPMALMOHHON 0€30MacHOCTH
(B23)

¥ BBIOOpA TEXHUYECKUX PEIICHHUH B
YCIIOBUSIX HEONPEJIETICHHOCTH Yepe3
criellMaNbHble 3aJjaHus (METOIUKU
TPU3, Mmopdonoruueckuii anaius,
MO3TOBOH IITYpM U JIp.), KYJIBTYPbI
MHXEeHepa-pa3paboTyHKa yepes
OpraHM3alMIO IPOEKTHON, B TOM
YHCIIe CAMOCTOSITETLHOU paboThI
o0yyJaroImuxcs C UCHOJIb30BAHUEM
MPOrPaMMHBIX AKETOB.
1.Mcnionp30BaHKne BOCIUTATEIBHOTO
MOTEHLIaja TUCIUIUINH/TIPAKTUK
«HayuHo-uccnenoBarenbckas
pabotay, «[IpoekTHas MpaKTHKa,
«HayuHbIi1 cemMuHap» 1UIs:

- (popmupoBaHUS TOHUMaAHUS
OCHOBHBIX IPUHIIUIIOB U CLIOCOOOB
HAy4YHOTO MO3HAHUS MUPA, Pa3BUTHUS
UCCIIEIOBATEIBbCKUX Ka4eCTB
CTYJIEHTOB [TOCPEACTBOM UX
BOBJICUEHUS B UCCIIEJOBATEIBCKUE
MIPOEKTHI 10 001aCTSIM Hay4HbIX
uccneaoBanuil. 2.Mcnonb3oBanue
BOCIIUTATEIBHOTO MOTEHIIMAJIA
qucuuiuinH "Mecropus Hayku U
unxenepun", "Kpuruueckoe
MBILICHHE U OCHOBBI HAyYHOU
KoMMyHuKkaruu'", "BeeneHue B
cnenuaibHocTh", "HayuHo-
uccueaoBarenbekas pabora',
"Hayunblil ceMunap" mis:

- opMUpOBaHUS CIIOCOOHOCTH
OTAENATh HACTOSIIUE HayYHBIE
UCCIJIEIOBaHMSI OT JKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTYJEHTaMHU 3aHITHH U PETYISAPHBIX
Oecen;

- (hopMupOBaHHS KPUTHUECKOTO
MBIIICHHSI, yMEHHSI pacCMaTpUBaTh
pa3IMyYHbIE HUCCIIEI0BAHUS C
AKCIIEPTHOM MO3UIIUU TOCPEACTBOM
00CYXJIEHUS CO CTyIEHTaMHU
COBPEMEHHBIX MCCIIEOBAHUM,
HCTOPUYECKHUX MPEIIOCHUIOK
MOSIBJICHUS T€X UM UHBIX OTKPBITUI
Y TEOPHH.

Hcnonb30BaHre BOCIUTATEIHHOTO
MOTEHLIMaja TUCUUIUINH
npohecCHOHATBFHOTO MOAYJIS ISt
(dbopMupoBaHre 0a30BBIX HABHIKOB
nH(pOpMaIMOHHOM 0€30MMacHOCTH
4yepe3 U3y4eHUe MOCIEACTBHI




XaJlaTHOTO OTHOIICHHS K paboTe ¢
WH(GOPMAITMOHHBIMU CUCTEMaMH,
0a3aMu JaHHBIX (BKIIFOYAst
MepPCOHATBHBIC IAHHBIC), MpUEMaX U
METOJIaX 3JI0YMBIIIIEHHUKOB,
MOTCHIINATHFHOM yPOHE
ITOJIb30BATEIISM.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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8 Cemecmp
1 OcHOBBI MOJIEKYJIsIpHOH | 1-8 6/12/0 25 K-8 3-TIK-
cnekrpockonuu. KPC, 3,
Teopus CUMMETPUH, B-
BpalllaTeJIbHbIC T1K-3,
CIIEKTPBHI. V-
IK-3
2 ONEeKTPOHHO- 9-12 | 6/12/0 25 K1-12 | 3-IIK-
KoneOareabpHast 3,
CIIEKTPOCKOIHUS V-
MHOTOaTOMHBIX TIK-3,
MOJIEKYI. B-
IK-3
Umoeo 3a 8§ Cemecmp 12/24/0 50
Kounrtposbhbie 50 2 3-TIK-
MeponpusTusi 3a 8 3,
CemecTtp V-
[K-3,
B-
[1K-3

* — COKpalIeHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHUMalbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIIOYas 3a4eT U
(wm) SK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM q)OpM TEKYILICTO KOHTPOJIA U aTTECTAllUN PA3[1CIIO0OB:

O0o3ua | Ilo1HOE HAMMEHOBAHME
YyeHue




K1

KoHTpoJib 1o utoram

€) DK3aMeH
KAJIEHIAPHBIN IIAH

Henean | Temsbl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

/| yac. , yac. yac.
8 Cemecmp 12 24 0

1-8 OcHoBbI MoJieKyJIsipHOii ciekTpockonuu. KPC, Teopust 6 12 0
CHMMETPHH, BPAIIATE/IbHBIC CIIEKTPbI.

1-2 Tema 1 Bcero ayiutopHbIX 4acoB
OCHOBHBIE NOJI0XKEHUS KBAHTOBOMEXaHUUECKON TEOPUH 2 E [0
MoJieKyJI. [Topsiiok BeTMUUH 3JI€KTPOHHOM, KOJIeOaTeIIbHON 1 OHnaiin
BpaarenbHoi 3Heprun. [Ipunuun bopaa Onnenreiimepa. 0 0 0
Otnenenue konedanuit ot BpauieHus. Paguannonssie
NePeXO0/Ibl, NEKTPOHHBIE KoJieOaTeNbHbIE U BpalllaTeIbHbIe
cHeKTpbl. IHTEHCUBHOCTH B CIIEKTpax.

3 Tema 2 Bcero ayiuTopHbIX 4acoB
OCHOBBI TEOpUH KOMOUHAIIMOHHOTO PACCESIHUS CBETA. 2 13 [0
KonebarenbHoe 1 BpamareabHOe KOMOMHAIIMOHHOE paccestHue | OHmaiiH
cBeTa. XapaKTepUCTUKH MIEPEXO/I0B M HMHTEHCUBHOCTH B ciiy4ae | () 0 0
CIIEKTPOB KOMOMHAIIMOHHOTO paccesiHus. BuIHyX1eHHOe
KOMOMHAIIMOHHOE paccesHue cBeTa. [IoHATHE O KOrepeHTHOM
aKTUCTOKCOBOM paccesiHuu cBeTa. Ml ruranTckom
KOMOMHAIIMOHHOM PacCesIHHUH.

4 Tema 3 Bcero ayiuTopHbIX 4acoB
OcHoBbI Teopuu cumMmeTpuu. [IoHsITHE TOUHOM rpyNIIBI 1 | 3 | 0
ToueuHble rpynIbl HU3LIEH, CPEAHEN U BBICILIEH CUMMETPHUHU. OwnJaiin
CBoiicTBa CHMMETPUU PAaBHOBECHBIX KOHPUTypalluii MOJIEKYI. | () 0 0
ITonsTHE O MpEACTABIEHUAX IPYII, HENPEBOAUMBIE
Mpe/ICTaBICHHs TOUeYHBIX rpyIl. CBsI3b KOMIIOHEHTOB
JUMOJIBHOTO MOMEHTA U TEH30pa MOJISPU3YEMOCTH C
cummeTpuei Moseky. IlpaBuna orbopa 1Mo CUMMETpHUH.

5-6 Tema 4 Bcero ayiuTOpHBIX 4acoB
BpamarensHbie cieKTpbl MOJIEKYJ. Bpaiarenbabie ypoBHH U | 1 | 3 | 0
BpalllaTeIbHbIE IIEPEX0/bl TMHEUHBIX MoieKyd. [IpaBuia Omnutaiin
0TOOpPa, THTEHCUBHOCTH BpaIllaTEIbHBIX CIIEKTPOB U 0 0 0
3aCEJIEHHOCTHU BPALLATENIbHBIX YPOBHEN /1JIs JIMHEHHBIX
MOJIEKyJ1. BpanjarenpHple ypoBHU MOJIEKYJI TUIIA
chepuuecKoro BOIYKa.

Moutekybl THUIIA CHMMETPHYHOTO M ACCUMETPUYHOIO BOJIYKA.
MOMEHT MHEPLIMY U BPALLATENIbHBIE IOCTOSHHBIE.
BpamarenpHble ypOBHU U BpallaTeIbHbIE IEPEXOIBI IS
MOJICKYJI TUIIA aCCUMETPUYHOro Bostuka. [IpaBuna otbopa  u
MHTCHCUBHOCTH B CIIEKTPAX.

9-12 DJIEeKTPOHHO-KO0JIe0aTeIbHAS CIEeKTPOCKONUSI 6 12 0
MHOI'0AaTOMHBIX MOJIEKY/I.

7-8 Tema § Bcero aynutopHsix 4acoB

KonebatenbHble ciekTpbl MOekys. ['apMonuueckue u
aHTapMOHUYECKHE KOJICOaHUSI IBYXaTOMHBIX MOJICKYIL.

2 | 4 |0

Owntaiin




VHTEeHCUBHOCTH B CIIEKTPaX UCIYCKAHUS, TOTJIOMICHUS U
KOMOWHAIIMOHHOTO paccesHus, IpaBuiIa oToopa.
KonebarenbHo-BpamaTenbHble CIIEKTPHI ABYXaTOMHBIX
MOJIEKYJI.

[TorennuanbHast SHEPTUS MHOTOATOMHBIX MOJICKYJL.
EcrecTBeHHbIE 1 HOPMATIbHBIE KOOPJMHATEL. AHTAPMOHHU3M
KoJIeOaHUH MHOTOATOMHBIX MoJIeKyJl. OGepTOHA M COCTaBHbIC
gacToTbl. CuMMeTpHst KoneGaHU MHOTOATOMHBIX MOJIEKY I,
KoopauHaThl cuMMeTpul. [IpaBuna otOopa 1t paauaoHHbIX
KoJsie0aTeNbHbIX IEPEX0/10B U KOMOMHAIIMIOHHOIO PAaCCEsIHUA B
MHOI'0aTOMHBIX MoJieKy1ax. Pesonanc @epmu. MeTtoabl
KoJs1e0aTeNnbHOM CIIEKTPOCKONNU 7Sl UCCIIEJOBAHUS
HaHOCTPYKTYp. IloHsATHE O penakcanuu KonedaTeaIbHOro
BO30YXIeHHUS MOJIeKyJ. MHOrooTOHHOE BO30YKICHHUE U
JMCCOLIMAIIS MOJICKYJL.

Tema 6

DNEKTPOHHBIE COCTOSIHUS U CHIEKTPHI IBYXAaTOMHBIX MOJIEKYI.
YcroitunBbie U HEYCTOWYMBBIC (Pa3IeTHBIC) COCTOSTHHUS,
XUMUYECKas CBsI3b. XapaKTepUCTUKA COCTOSHUN OTAEIIBHBIX
ANEeKTPOHOB. CBS3bIBAIOIINE U AHTHCBSI3bIBAIOIINE
MOJIEKYJISIPHBIE 3JIEKTPOHBI U XUMUYECKAas! CBS3b.
DJEKTPOHHBIE COCTOSHUS M1 XUMUYECKasl CBSI3b B MOHE MOJIEKYJI
BOJIOpOAA. DIJIEKTPOHHBIE COCTOSIHUSA U XUMUYECKAsI CBSI3b B
MOJIEKYJIe BOJIopoaa. MeTo 1 MOJIEKYJIIPHBIX OpOUTaIeii u
AMeKTpOoHHBIX map. KonebarenpHast CTpYKTypa CIIEKTPOB
JIBYXaTOMHBIX MosieKyJ. [Ipunuun ®panna-Konaona u
OTHOCHUTEIbHAS! MHTEHCUBHOCTH 3JIEKTPOHHO-KOJIeOaTeThbHBIX
nosioc. [lonsiTre o poroancconMavy U MPeIUCCOLUALIUN
MoJIeKyJl. BpaiaTenbHasi CTpyKTypa 3JIEKTPOHHO-
KoJ1e0aTeNIbHbIX MOJIOC.

Bcero ayiuTopHbIX 4acoB

2 | 4 | 0

Omuiaiig

0 0 0

11-12

Tema 7

DJEKTPOHHBIE COCTOSHUS U CTIEKTPHl MHOTOATOMHBIX MOJIEKYI.
3J’ICKTPOHHBI€ COCTOAHUA U XUMHNYCCKasA CBA3b MHOT'OATOMHBIX
Monekys. Teopema Ana-Temnepa. [Ipunuun ®@panka-Kongona
11 MHOTOAQTOMHBIX MoJieKyJ1. [IpaBuna otoopa. [Iuarpamma
SAb6nonckoro. BHyTpeHHSS 1 MHTEPKOMOWHAITMOHHAS
KOHBCPCHUA B MHOT'OATOMHBIX MOJICKYJIAaX. qDJIIOOpeCHeHI_II/ISI n
dbocdopecuenuss. MHOTOCTyIeHUaTOE BO30YKICHUE U
aucconand MHOTOAaTOMHBIX MOJICKY!JI. Iloustue o Jla3c¢pax Ha
pacTBopax opraHnyeckux kpacuresneil. [lonarue o6
QJICKTPOHHBIX CIICKTpaxX HAHOYACTUIL U MOJICKYJIAPHBIX
KJIaCTEPOB.

Bcero ayiuTopHbIX 4acoB

2 | 4 |0
OmnJaiia
0 0 0

CokpailieHHbIe HAMMEHOBAHUSI OHJIAMH OIIIIHNA:

0Oo603ua | Ilo1HOe HANMEHOBaHHE
YyeHue

OK ONEeKTPOHHBIN KypC

1M [ToJTHOTEKCTOBBIN MaTepHran
111 IToHOTEKCTOBBIC JTICKITUH
BM Buneo-maTepuansl

AM AyJIMo-MaTepualibl




[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIb
ncC WNHTEepaKkTUBHBIN CaUT

TEMBI ITPAKTUYECKUX 3AHATUIN

Henean

Tembl 3ansiTuii / Conepxxanue

8 Cemecmp

1-2

Tema 1

OcHOBHBIE MOJIOKEHHS] KBAHTOBOMEXAHUYECKON TEOpUU
MoJteKyJI. [Topsiiok BEeTMYUH 3JIEKTPOHHOM, KOJIeOaTeIIbHON 1
BpaiarenbHoi 3Heprud. [Ipunuun bopua Onnenreiimepa.
Otnenenne Kose0aHuii OT BpaimeHus. Pagnanmnonneie
MIEPEXO/IbI, AIEKTPOHHBIE KoJIeOaTeIbHbIC U BpalllaTeIbHbIE
cnekTpbl. IHTEHCUBHOCTH B CIEKTpax.

Tema 2

OCHOBBI TEOpHH KOMOWHAIIMOHHOTO PACCESIHUS CBETA.
KonebatenbHoe 1 BpaarenbHoe KOMOMHAIIMOHHOE
paccesiHue cBeTa. XapaKTePUCTUKU TIEPEXOIOB
WHTEHCHUBHOCTH B ClIy4ae CIEKTPOB KOMOMHAIIMOHHOTO
paccessHus. BBIHYXIEHHOE KOMOMHAITMOHHOE PACCEsTHUE
ceta. [ToHATHE 0 KOTEPEHTHOM aKTUCTOKCOBOM PACCESTHUU
cBera. M ruraHTCKoM KOMOWHAIIMOHHOM PacCesiHUM.

Tema 3

OcHoBbl Teopuu cumMeTpui. [ToHsITHE TOYHOM TPYIIIIBI
ToueuHble rpynIbl HU3LIEH, CPEIHEN U BBICILIEH CUMMETPHUHU.
CBoiicTBa CHMMETPUH PABHOBECHBIX KOH(MUTYpALTHA
MoJieky. [loHsTre o npeacTaBieHusX rpyI, HENPEBOAUMBIE
MIPEACTABJICHUS TOYEUYHBIX Tpyni. CBsI3b KOMIIOHEHTOB
JUIIOJBHOTO MOMEHTA U TEH30pa MOJIIPU3YEMOCTH C
cumMeTpuei Mosieky. [IpaBuia oT6opa 1Mo CUMMETPHH .

Tema 4

BpamarenpHble CLIEKTPBI MOJIEKYJI. BpalaTensHble ypOBHH U
BpalaTesbHbIC IEPEX0/Ibl IMHEHHBIX MOJIeKy. [IpaBuiia
0TOOpPa, MHTEHCUBHOCTH BpalllaTeJIbHBIX CIEKTPOB U
3aCEJICHHOCTHU BpallaTeNIbHBIX YPOBHEH JUIsl INHEWHBIX
MoJIeKyJ1. BpamarenpHble ypoBHE MOJIEKYJI TUIIA
chepuuecKoro BOJYKa.

Mouekybl TUIIA CHMMETPHYHOTO U ACCUMETPUYHOIO BOJIUKA.
MOoOMEHT MHEPLIMY U BPALLATENIbHbIE IOCTOSIHHBIE.
BpamarenpHble ypOBHH U BpallaTeIbHbIE IEPEXOIbI IS
MOJIEKYJ THUIIa aCCUMETPUYHOTI0 Bosiuka. [IpaBuna orbopa u
MHTCHCUBHOCTH B CIIEKTPAX.

Tema 5

KonebatenbHble ciekTpbl MOekyl. ['apMoHnueckue u
AHTApMOHHNYCCKUC KOJIC6aHI/I$I JABYXAaTOMHBIX MOJICKYII.
WMHTEHCUBHOCTHU B CHIEKTPaX HCIyCKaHUs, IOTJIOMICHUS U
KOMOHMHAIIMOHHOTO PacCesTHMsI, TpaBmiIa 0Toopa.
KonebaTtenbHO-BpalaTenbHble CIIEKTPBI JBYXaTOMHBIX
MOJIEKYJI.

[ToTeHuuanbHasi 3HEPTU MHOTOATOMHBIX MOJIEKYJL.




EcTecTBeHHbIE U HOpMaJIbHBIE KOOPAUHATHI. AHTAPMOHU3M
KoJIeOaHUI MHOTOaTOMHBIX MoJieKyJl. OGepTOHa U COCTaBHbIE
yacToThl. CUMMeETpHs KoeOaHU MHOTOATOMHBIX MOJIEKYI,
KoopauHaTel cuMMmeTpui. [IpaBuna orGopa s
panuaMoHHbIX KOJIeOATeNbHBIX MEPEX0I0B U
KOMOMHAIIMOHHOI'O PAaCCESIHUS B MHOTOaTOMHBIX MOJIEKYJIaX.
Pe3onanc ®epmu. Metobl KonebaTeabHOM CIEKTPOCKOUN
JUIsl ACCTIEIOBAaHUs HAHOCTPYKTYp. [lonATHE O penakcanyu
K0J1e0aTeIbHOTO BO30YXKACHUS MOJIeKyl. MHOTOQOTOHHOE
BO30YKJIEHHE U IUCCOLUAIINS MOJICKYJI.

9-10 Tema 6

DJEeKTPOHHBIE COCTOSHUS U CHEKTPhI IBYXaTOMHBIX MOJIEKYJI.
YcToluMBBEIE U HEYCTOMUYNBBIE (Pa3JIeTHBHIE) COCTOSHUSA,
XMUMUYECKas CBA3b. XapaKTEPUCTHKA COCTOSIHUNA OTJEIBHBIX
AN1EKTPOHOB. CBSI3bIBAIOIINE U aHTHCBS3bIBAIOLINE
MOJIEKYJISIPHBIE JIEKTPOHBI M XUMHUYECKasl CBA3b.
DJEKTPOHHBIE COCTOSHUS M XUMUYECKas! CBSI3b B HOHE
MOJIEKYJI BOJOPOA. DJIEKTPOHHBIE COCTOSHUS U XMMUYECKas]
CBSI3b B MOJIEKYJIE BOJIOPOAA. MeTOo MOJIEKYIPHBIX
opOuTanei u 3neKTpoHHBIX nap. KonebaTenpHas CTpyKTypa
CIEKTPOB ABYXaTOMHBIX MOJeKyJl. IIpunuun @panna-
KoHztoHa 1 OTHOCUTEIbHASI HHTEHCUBHOCTD 3JIEKTPOHHO-
KosiebarenbHbIX nosoc. [lorsTue o poroaucconuanuu u
IpearccolMaluy MoJIeKyJl. BpamarenbHas CTpyKTypa
AJIEKTPOHHO-KOJICOATENIBHBIX MOJIOC

11-12 | Tema 7

DJEKTPOHHBIE COCTOSIHUS U CIIEKTPhl MHOTOATOMHBIX
MOJIEKYJ. DJIEKTPOHHBIE COCTOSHUS U XUMUYECKas CBA3b
MHOI'0aTOMHBIX MOJieKyJl. Teopema fna-Temnepa. [IpuHnun
®panka-KongoHa /11 MHOroaTOMHBIX MoJiekyi. [IpaBuia
orbopa. [Inarpamma S610HCcKOr0. BHYTpEeHHSs U
MHTEPKOMOUHAIIMOHHAS KOHBEPCHS B MHOTOaTOMHBIX
Moekynax. dmoopecteHius U pochopecieHus.
MHuoroctyneHuaroe Bo30yKJI€HUE U TUCCOLUAIUS
MHOr0aTOMHBIX MoJieKyl. IToHsTHE 0 Ma3epax Ha pacTBOpax
opranudeckux kpacuteneit. [loHsTHe 00 3MEKTPOHHBIX
CIEKTPAaX HAHOYACTHUIl M MOJIEKYJISIPHBIX KJIACTEPOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

I/ICHOJ'IL3YIOTCH COBPCMCHHBIC MPECAMCTHO- U JINYHOCTHO-OPUCHTUPOBAHHBIC O6paSOBaTeJ'IBHLIe
TCXHOJOTMH

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIEUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBbIX
pe3ynbTaroB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.



CBs3p Mexny (opMHUpPYEMBIMH KOMIICTEHUUSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
Ipe/CTaBlIeHa B cleaytomlell Tabaune:

KOM]’[ETCHIII/IH I/IH)IHKaTOPBI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)
TK-3 3-[IK-3 D, KU-8, KU-12
V-TIK-3 D, KI-8, KI-12
B-TIK-3 D, KU-8, K1-12

HIkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas aTTrecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM 1IKaJIe U MpeAcTaBiseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3a/IaHMM B paMKax TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Orenka o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0aJuIoB OaJJILHOM IIIKaJIe ECTS Y4eOHOU JUCITUTIIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYACHTY, €CJIM OH I‘J'Iy6OKO " IPOYHO
YCBOMWJI IPOTPaMMHBIN MaTepuan,
HCYEPIBIBAOIIE, MMOCIIEA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOHHO €ro
n3jaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuait MOHOTpaduIecKon

JIUTEPATYPHIL.
85-89 B OreHKa «X0pOII0» BBICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, 'paMOTHO U 110 CYLIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio
70-74

65-69 O1LeHKa «yIOBJICTBOPHUTEIBHO

BBICTABILSICTCSL CTY/ICHTY, €CJIH OH UMEET
3HAHUS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €r0 JICTaNeH, JOImyCcKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTATOYHO MPABUIbHBIE
(bOopMyITHPOBKH, HAPYIICHUS
JIOTUYECKOH IIOCIIEN0BATEIBHOCTH B
U3JI0)KEHUH IPOrPaMMHOT0 MaTepuala.

O1eHKa «HEYIOBIETBOPUTEIBHO»
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCKaeT
2- F cymecTBeHHble ommmOku. Kak mpasuno,
KHEYO0BIIeMBOPUMETLHOY OLIEHKA «HEYIOBIIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JOITIOJTHUTCIIBHBIX 3aHATHH 110
COOTBETCTBYIOIIEH TUCLIUITHHE.

Hixe 60




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAS JIMTEPATVYPA:
1. BU C21 Carbon Nanoparticles and Nanostructures : , Cham: Springer International Publishing, 2016

2. 29U A 92 Atomuas pusuka T. 2 OCHOBBI KBaHTOBOW MEXaHUKH U CTPOEHUE SIEKTPOHHOU 000T0UYKH
aTtoMma, : , 2022

3.539.1 E59 AtomHas 1 MoJIeKyJIsipHasi CIEKTPOCKOMHS : 00IIHE BOIIPOCH! CIIEKTPOCKOMUUIIOCOOHE
1uis By30B, M. A. EnbsameBuyd, MockBa: JIu6pokom, 2011

4. 539.1 E59 AtoMHasi 1 MOJIEKyJIsIpHas CEKTpocKkonusi. MoJekyJiapHasi ciekTpockonus : , M. A.
EnpsmeBny, Mocksa: JInbpokom, 2009

JOITOJIHUTEJIBHA S JIMTEPATYPA:
1. 539.1 ®69 Crpoenue u nunamuka mosekyn T. 2, , M.: Mup, 1982
2.539.1 ®69 Crpoenue u nuHamuka mosekyn T.1, , M.: Mup, 1982

3.531.2 T'41 DneKTpoHHbIE CIEKTPBI U CTPOCHUE MHOTOATOMHBIX MOJIeKy : , ['epiioepr I'.;I1ep.c
anri., Mocksa: Mup, 1969

4. 539.2 T'82 Konebanus monekyn : , JI. A. I'pubos, Mocksa: JIu6poxom, 2009

5. 539.1 JI52 HenuneliHble ceeKTUBHBIC (DOTOMpOIIECCH B aToMaxX U MoJiekynax : , Jleroxos B.C., M.:
Hayxka, 1983

[MPOI'PAMMHOE OBECITEYEHUE:

CrenanbHOE MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

1. JIleMOHCTpaIlMOHHBIN TPOEKTOP

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIAA CTYAEHTOB

IIpu wu3ydeHHMH Kypca CTYIEHT MAOJDKEH TBEpPAO YCBOUTh  OCHOBHBIE IPEACTaBICHHUS O
CTPOCHUU AaTOMOB U MOJIEKYJ, O COBPEMEHHBIX METOJaX CIEKTPOCKONMMHM M UX NPUMEHEHUH B
CMEXHBIX 00J1acTAX, (PU3KUKE TBEPOTO Tesla, HAHO(POTOHUKE U T.II.



CTyHneHT JOKEeH yMETh CBOOOIHO OMPEAENsATh CepuaibHble 3aKOHOMEPHOCTH IS «JIETKOTO
aToMa» HCXOJs W3 TOHSTHS TepMa W TpaBWiI OoTOOpa. JlOJDKEH yMETh BBIYHMCISATH  OTHOIICHUS
WHTEHCUBHOCTEM B CHEKTpax /Jisi TUIHUYHBIX ClydaeB. B KkauecTBe camMoOCTOSATEIbHOM padOThl —
peuaTth 3aa4u, NPEIIOKEHHBIE MPENOIaBATEIEM.

CTyneHT JoJKEeH TBEPAO YCBOUTH MOHATHE HACHIIIEHUS MEPEX0/1a U YMETh JIeJIaTh OIEHKH JJIS
Ja3epHON WHTEHCHUBHOCTH HACHIIICHHS Tepexoja. B kadyecTBe caMOCTOATENbHON pabOThI — pemniaTh
3a7a4M, MPEIJIOKEHHbIE MPEToIaBaTeIeM.

CryneH JOOMKEH yMeTh MpaBWIBHO BBIOpPAaTh CUCTEMY KoopAMHAT Uit 3(h(EKTUBHOTO
pasneneHus SHepruM  KoneOaHus W BpamieHus. OH JODKEH HAyYUThCS HMCIOJIb30BaTh MPUHITUI
aanadaTUYeCKOTro MPUOIMKEHHS! AJIsl MPUOIMKSHHOTO aHaIN3a MOJICKYJISIPHBIX CIIEKTPOB. B kauecTBe
CaMOCTOSITEIILHOM pabOThI — peliaTh 3a/1a4u, MPeII0KEHHBIC TIPETIOIaBaTeIEM.

CTyaeHT JOJKEH yMETh HCIOIb30BaTh TEOPUI0 BO3MYIICHHUH JUIsi BBIBOJA BBIPAKEHUS
WHTEHCUBHOCTH JJICKTPOHHBIX, KOJEOATENbHBIX W BpallaTelbHBIX CHEKTpoB. CTyACHT IOJDKEH
OCBOWTh KOMOWHAIIMOHHOE pacCesTHUE U BBIHYXKICHHOC KOMOWHAIIMOHHOE pacCesHue IS
NMPUMEHEHHUS] ATUX 3HAHWU NMpPU U3YYECHHHM MOCIEAYIOIUX KypcoB. B KauecTBe camMOCTOSITEIbHON
paboTHI — penaTh 3a7a4u, MPEUIOKEHHBIC MPEIoAaBaTEIICM.

CTyleHT [OIDKEH OCBOMUTH (U3NYECKHE 3aKOHOMEPHOCTH (DOPMHpPOBAHUS MOJEKYISPHBIX
BpAILLATENIbHBIX CHEKTPOB, U YMETh MPOJAEMOHCTPUPOBATH NPUHLHUIIBI TEOPUHU CUMMETPUU B
CHUCTEMAaTUKE BpaALATEIbHBIX CIEKTPOB JUISI MOJIEKYJ pa3IUYHBIX THIIOB. B kauectBe
CaMOCTOSITEIILHOM pabOThI — pelIaTh 3a/1a4u, MPeII0KEHHBIC TIPETIOaBaTeIIEM.

CryneH 10JDKEH YCBOWUTH MPUHIIMI HE3aBUCHUMBIX KOJI€OATENbHBIX MOJ MOJIEKYJ M 3HATh
rpaHuIpl ero npuMeHeHus. OH TOJDKEH YMETh MPOBOJUTH pacyeT IMOMPaBOK K JHEPreTHUYCCKUM
YPOBHSIM C IOMOIIBIO TEOPUH BO3MYIIIEHUH. B KauecTBe caMocToATEeIbHOM paboThl — pemaTh 3a1a49u,
MPEJI0KEHHBIE TPENOAaBaATEIIEM.

CTyneHT AOMKEH OCBOUTH  MOHATHE 3JIEKTPOHHOTO TEpMa M YMETh HamucaTb TEPM AJid
JIBYXaTOMHBIX MOJIEKYJ. Ba)KHO Takke MOHMMAaTh B3aMMOCBS3b 3JIEKTPOHHBIX TEPMOB C CUMMETPUEN
ANEKTPOHHBIX COCTOSHUU.IIpH M3yYeHHM  3IEKTPOHHO-KOJIEOATENBbHBIX MEPEeX0J0B HEOOXOIUMO
oceouth  npuHiun @dpanka-Konmona m ymeTh mokazarb  Kak OH CleyeT U3 OO0IIell Teopuu
paauanMoOHHBIX IEpPexo/ioB. B kadecTBe caMOCTOSTENBHOM pPAbOThI — HW3YYUTh OCHOBBI TEOPUU
XUMHYECKOM CBSI3H

11. YYEBHO-METOJIWYECKHE PEKOMEHJIAIIAU JJISI IPEIIOJIABATEJIEM

CTyzmeHTBI BBIHOCST U3 Kypca o01meii pu3nKkn HECKOJIBKO NCKaKEHHOE MTPECTaBICHHE O TEpME.
Cnenyer moapoOHO OOBSCHHUTH 3aBHCHUMOCTH 3JEKTPOCTATHYECKOTO PACIICIUICHHS OT CYyMMAapHOTO
CIMHa ¥ CyMMapHOro oOpOWMTalnbHOr0o MOMeHTa. IlepBoe MOXHO cjaenaTb Ha IpuUMepe
JBYXAJIEKTPOHHOTO aToMa ( aToMa renusi). Baxxno nate nmonarus o koagduuuentax DiHmTeHa U 00
UX B3aMMOCBS3M, a TaKXKe  JaTb KBAHTOBO-MEXaHMYECKHI BBIBOJ BEPOSTHOCTH PaJUallHOHHOTO
nepexoaa u OObSICHUTH CTYJCHTaM, YTO TAaKO€ MAaTPUYHBIN AJIEMEHT OllepaTopa AMIOJIEHOTO MOMEHTA
U €ro CBSI3b C BEPOSTHOCTBIO PAJHALMOHHOTO nepexona. UtoOsl n30exaTh (OPMaNIbHOTO YCBOCHHUS
paBw 0TOOpa, HEOOXOAUMO OOBSICHUTH UX (PU3UYECKYIO MPUPOAY, O0YCIOBIECHHYIO 3JIEMEHTAPHBIM
MPOIIECCOM B3aUMOAEHCTBHS (POTOHA C aTOMOM. MOXKHO J1aTh MOHATHE O HACBIIICHUH Hepexona. Jms
OOBSCHEHUS! THIUYHBIX CIIEKTPOB aTOMOB PA3JIMYHBIX MEPUOJOB MEPUOTNUECKON TaONUIBI, CIETyeT
aKTHBHO HCIIOJIb30BaTh: MOHSATHE CHEKTPAIBHOTO TepMa, MpaBWiIa OTOOpa, 0OOJIOUYSUHYIO MOJIEINb,
TEOPHIO TOHKOI'O pACHICIUIEHUs M T.I. YJ00HO HPOJEMOHCTPUPOBATH HEKOTOPbIE OCHOBHBIE
MPUHIUIBI CLIEKTPOCKOIUH MHOTO3JICKTPOHHOTO aToMa Ha MpuMepe paboThl HEKOTOPBIX aTOMHBIX U



HOHHBIX JIa3€pOB - TAKUX KaK Jla3ep Ha Iapax MEAW U 30JI0Ta, MOJIHBIN JIa3ep, reIui-HEOHOBBIN
nazep. Ilpu paccMOTpeHHH MHOTOCTYIIEHYATOro BO30YXKIACHHS aTOMOB HEOOXOIMMO HCIOJIb30BAThH
IIOHATHE HACBIIIEHUs Iepexona. IIpy 3TOM CTyIEHTBI NOJKHBI YMETh CAMOCTOSITEIBHO CHEIaTh
OLIEHKH JIJI1 HHTEHCUBHOCTH JIa3epHOT0 U3JIy4YeHUs1, TpeOyeMoil 1yt 3 EeKTHBHONH MHOTOCTYIICHYATOH
noHM3auuu. B aTOM pazgene HEoOXOAMMO JAaTh IMOHATHE O TEXHOJOIMM JIA3€PHOTO pPa3/eieHus
M30TONOB, a TaKKe AaHAIMTHYECKUX METOAAX JAETEKTHPOBAHMS AaTOMAapHBIX IIPUMECEH B
KOHJICHCUPOBAHHBIX CpPENax.

ABTOpP(BI):

UuctakoB Anekcanap AnekcaHapoBud, A.¢.-M.H., C.H.C.



