MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauunoHaIbHBIN UCCIEN0BATENBCKUN sAepHBI YHUBEpcUTeT «MUDI»

MHCTUTYT HAHOTEXHOJIOT'UI B DJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EJPA ®N3UKN MUKPO- U HAHOCUCTEM

OJIOBPEHO YMC JIAIIJIA3
[Tporoxon Ne 1/08-577

ot 29.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

ATOMHAA U MOJIEKVYJISIPHASA CITEKTPOCKOIINA (HACTD 2)

Hamnpasnenue noarotroBku [1] 03.03.01 Ilpuknanabie MaTeMaTHka U GU3NKa
(cerManbHOCTD)
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AHHOTANIUA

I/I3yquHe AUCHUIINIMHBI Ja€T OCHOBHBIC NPCACTABJICHUA O CTPOCHUHU aTOMOB H MOJICKYJI, O
COBPCMCHHBIX METOJAaX CIICKTPOCKOIIMU H UX NPHUMCHCHUU B CMCIKHBIX O6J'IaCTSIX, (1)I/I3I/IK€ TBCPAOTro
Tena, HAHO(POTOHHKE | T.II.

Kypc cocTouT u3 ciaenyroluXx OCHOBHBIX YacCTEH: OCHOBBI MOJICKYJSPHON CHEKTPOCKOIUH,
AIIEKTPOHHO-KOJIe0aTeIbHAS CIICKTPOCKOIHS MHOTOATOMHBIX MOJIEKYJI.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Ilenbto ocBOeHHS Y4eOHOM TUCIUIUIMHBI SABISETCS MOJIYYEHHE 3HAHUNA, HEOOXOAMMBIX IS
ycrnemHoi npodeccuoHaIbHONU NesSTENbHOCTH B 00JacTU MCCIEI0BaHUM, pa3pabOTOK U TEXHOJIOTHIA,
HAINpPAaBJICHHBIX HA PETUCTPAIMIO U 00pabOTKY CIIEKTpATbHONW HH(OPMAIINH, CO3/IaHNEe W TPUMECHECHUE
YCTAaHOBOK W CHCTEM B 0O0JIaCTM HAaHO(POTOHWKH, (PU3UKH HAHOOOBEKTOB M KOHICHCHPOBAHHOTO
COCTOSIHMSI BEIIECTBA

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

JIis yCHemHoro OCBOGHHUS TUCIUILUIMHBI HEOOXOAMMO MPOCIyIIaTh Kypc oOmieil (pu3uku, B
YacTU KBAaHTOBOWM ONTHKH, (PU3UKH ATOMHOTO S/Ipa, a TAaK)Ke H3YyYUTh KypC KBAaHTOBOW MEXaHUKU U
MpeauecTByOmuil Kypc "ATOMHas W MOJEKyJspHas crekrpockonus (dacts 1)". Jucruruvza
HeoOXoIuMa CTyAEHTaM JMJid TMOHUMAHUS CTPOSHUS CJIOXKHBIX aTOMOB M MOJEKYIl C Y4eTOM
AJEKTPOCTATUUECKOTO U CIIMH-OPOUTAIIBHOTO B3aUMOCHCTBUSA, a TAKXKE ISl TIOCIEAYIOIIETO N3YYeHUs
(OTOHUKH OPTraHMYECKHUX ¥ HEOPTaHUYECKUX HAHOCTPYKTYP

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIINU ‘ KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

[IpodeccuonaibHble KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W OOBbekTamu (0OJacTsiMu
3HaHUN) PO ECCUOHATBFHON eI TeNbHOCTH

3apaua O0beKT HiIH Kon n nHaumenoBanue Koa n nHammeHoBaHue
npogdeccuoHaILHOM 00J1acTh 3HAHUA  TPodecCHOHATBHOM HHAUKATOPA
aesiteabHocTu (3I1]1) KOMIIETEHINH; JIOCTHKEHUS
OcHoBanue npogdeccuoHaIbLHOM
(mpogeccHoOHAIBLHBIH KOMIIETEeHIHH
cranaapr-IIC, anaan3
OnbITa)
HAay4YHO-MCCIIEN0BATEIbCKUAMN
[Mposenenue Hayunsix u = Jlesrenprocth mo  [1K-14.2 [1] - Cioco6en 3-I1K-14.2[1] - 3HaTh
AHATTUTHIECKUX pa3zpaboTke MIPOBOJIUTH HAYYHBIC OCHOBHBIE
HCCIeA0BaHUH 110 MaTepuaios, WCCJICTOBAHMSI B 00JIaCTH COBPEMEHHBIE
OTJIETTLHBIM pa3jeiiaM TTOKPBITHH, busuKu JTOCTIOKCHHS (DU3HKH
(aTamam, 3agaHUSIM) prOOPOB. KOHJIEHCHUPOBAHHOTO TBEpJOTrO TeJa U




TeMbl (TIPOEKTa) B
paMKax MpeaMETHOU
obacTu 1o nmpouIIo
CrelMaln3aluu B
COOTBETCTBHH C
YTBEPKICHHBIMU
IUIaHAMH U METOJIUKaMU
HCCIIEA0BAHUM. y4acTHe
B [IPOBEJICHUU
HaOIIOACHUH 1
HU3MEpEHHU,
BBITIOJIHCHUH
SKCIIEPUMEHTa U
00paboTKe TaHHBIX C
HCIOJIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTMH; y4acTue B
MIPOBEJICHUU
TEOPETUUYECKUX
HCCIICIOBAHUH,
[IOCTPOECHUHU
(hbU3UYECKUX,
MaTeMaTUYECKUX U
KOMITBIOTEPHBIX
MOJEJIEH U3y4aeMbIX
MIPOLIECCOB U SIBIICHUH,
B MIPOBEIACHUU
aQHATUTUYECKUX
HCCIIEI0BAHUM B
MpeIMETHOM 00IacTH
0 MPOPHITIO
CHenuaIn3alny,
ydacTue B CO3/IaHUU
HOBBIX METOJIOB U
TEXHUYECKUX CPEJICTB
HCCIE0BAHUI Y HOBBIX
pa3paboToOK, y4acTHE BO
BHEJIPEHUU
pe3yJIbTaToB
HCCIIEIOBAHUM U
pa3paboToK.

COCTOSTHUSI BEIIECTBA C
LENBIO Pa3paboOTKH
MOJIYTIPOBOTHUKOBBIX,
CBEPXIIPOBOTHUKOBBIX,
TOHKOIJICHOYHBIX U
HAHOCTPYKTYPHPOBAHHBIX
MaTepuasos,
CBEPXIIPOBOISTIINX
YCTPOMCTB U
OTITORJICKTPOHHBIX
puOOpOB; B 00J1aCTH
ONITHYECKOTO
npruOOpPOCTPOCHHUS,
ONTHYECKUX MATEPUAIIOB U
TEXHOJIOTHil; B 00J1acTH
na3epHor (U3HKH C ETBI0
CO3/1aHHSI HOBBIX 3TAJIOHOB,
METOJIUK BEJICHUS
M3MEpEHUI U CPelICTB
M3MEPEHHI C UX
MOCJIEIYIOLIEH aTTecTauen
1 BBOJIOM B PEECTp CPEJIICTB
M3MEPEHUI TSl HYX]T
HAHOMETPOJIOTUHU

Ocnosanue:
[TpodeccrnonanbHbIi
crangapt: 25.049

BO3MOYKHOCTH
COBPEMEHHOM
JKCIIEPUMEHTAILHOM
TEXHHUKHU; OCHOBBI
(bu3nuecKoil ONTHKH,
TEOPHIO
uHTephEpEeHITNH,
TU(GPAKIUU, OCHOBBI
aTOMHOMU U
MOJIEKYJISIPHOM
CHEKTPOCKOIUH,;
CTIOCOOBI U METOJIBI
CO3/1aHUSI HOBBIX
JTaJIOHOB.;
V-TIK-14.2[1] - ymeth
TIOCTPOHTH
MaTeMaTUYECKYIO
MOJIEITb SIBJICHUS,
paccuuTaTh CXeMy
IKCHEPUMEHTA,
IIPOBECTH OLIEHKH
apamMeTpoB
MaTepuaioB, BEIOpaTh
HEoO0X0UMblIe
MaTepuatbl 1 METOJAUKU
JUTSL PEeUICHUS
KOHKPETHBIX 3a/1a4 C
Y4€TOM JaIbHENIIETO
npUMEHeHus B cepe
Hay4YHO-
UCCIIeI0BATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHUX
pabot B obnactu
¢buzukn
KOH/ICHCUPOBAHHOTO
COCTOSIHUS BEILIECTBA U
CPENCTB U3MEPEHUN. ;
B-TIK-14.2[1] - Bnazmetsb
OCHOBaMH
CIEKTPOCKOIIMH aTOMOB
Y MOJIEKYII,
METOJIMKAMHU BEJICHUS
W3MEPEHUH U CPEICTB
W3MEpeHuil; MeToaaMu
MOJTyYCHHSI, aHATIN3a H
OTHMCaHUs TapaMEeTPOB
1 XapaKTEePUCTUK
MIPOILIECCOB B
IKCIIEPUMEHTAITLHBIX
yCTaHOBKaxX (hU3UKHU
TBEPJIOTO TeJa U




| JTa3epHOMN (H3HKH.

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JUCITATLIAHBI

Hamnpasnenus/nenu
BOCITUTAHUS

3amaun BocuTaHus (KOJ)

BocnurarenbHBIN TOTEHITAAT
JTUACIUILIAH

[Ipodeccuonansuoe u
TPYJOBOE BOCIIUTAHUE

[TpodeccnonansHOE
BOCITHTaHUE

Co3nanue yciaoBUid,
00ecreynBaroIInX,
(hopMupoBaHKE KYJIbTYpPbI
HCCIIeA0BAaTEIbCKON 1
WH)KEHEPHOU JIeATeITbHOCTH
(B16)

Coznanue ycioBui,
o0ecneynBaroIux,
(hopMHpOBaHHE YYBCTBA
JINYHOUM OTBETCTBEHHOCTH 3a
Hay4YHO-TEXHOJOTUYECKOE
paszButue Poccun, 3a
pE3yJIbTaThl NCCIIEIOBAaHUMN U
ux nocnencteus (B17)

Hcnonb30Banue BOCOUTATEIHLHOTO
NoTeHIMana IMCUUIIUH "OCHOBBI
koHcTpyupoBanus u CAIIP", "KypcoBoii
MPOEKT: OCHOBBI KOHCTPYUPOBAHUS U
CAIIP", "NuxxeHepHasi 1 KOMIIbIOTEpHAs
rpaduka", "Jleranu MaluH ¥ OCHOBBI
KOHCTpyHpoBaHus" i GopMUpOBaHUS
HaBBIKOB BJIAJICHUSI 3BPUCTUUECKUMU
METOJJaMH TOUCKa U BbIOOpa
TEXHUYECKUX PEIICHUN B YCIOBHSIX
HEOTPEIeTICHHOCTH Yepe3 CIelHallbHbIe
3ananus (meroauku TPU3,
MOP(OJIOTHUECKHI aHAJIU3, MO3TOBOM
HITYPM U JIp.), KyJbTYpbl HHXKEHEpa-
pa3paboTurKa yepe3 OpraHu3aluio
IIPOEKTHOW, B TOM 4HCJIE
CaMOCTOSITENILHOM pabOTHI
00yJaroumxcsi ¢ UCIOJIb30BAHUEM
IPOrPaMMHBIX AKETOB.
1.Mcnonb3oBaHre BOCIUTATEIBLHOTO
MOTEHIIMaNa JUCIUTLINH
npoeccnoHaTbHOTO MOJYJIS ISt
(hopmMupoBaHUS 4yBCTBA JIUYHOMN
OTBETCTBEHHOCTH 3a JOCTHKEHUE
muaeperBa  Poccun B Benynmux Hay4qHoO-
TEXHUYECKUX CEKTOPAX U
(yH1TaMEHTaJIbHBIX UCCIIETOBAHUSIX,
o0ecreynBaroIuX €€ 3JKOHOMUYECKOe
pa3BUTHE U BHEITHIOK 0€30MacHOCTb,
HOCPEICTBOM KOHTEKCTHOI'O O0YUYEeHMS,
00CYX/ICHUS COIIMAIBHON U
MPaKTUYECKOW 3HAUUMOCTHU PE3YJIbTATOB
Hay4HBIX UCCJICIOBAHUN U
TEXHOJIOTUYECKUX Pa3pabOTOK.
2.Vcnonp30BaHNEe BOCIIUTATEIBHOTO
MOTEHIIUAaJa TUCIUTUINH
npodeccnoHaTbHOTO MOAYJIS IS
(hopMUpOBaHHUSI COITUAITBHOMN
OTBETCTBEHHOCTH YYEHOTO 32
pe3yabTaThl UCCIEAOBAaHUMN U UX
MOCIIEICTBUS, PA3BUTHS
HCCIEA0BATEIbCKUX KaueCcTB
MIOCPEICTBOM BBIMIOJHEHHS Y4eOHO-
HCCIEA0BATENIbCKUX 3aJaHuM,
OPUEHTUPOBAHHBIX HAa U3YYCHUE U
MIPOBEPKY HAYYHBIX (PAKTOB,




KPUTHYECKHUI aHaIM3 MyOIuKamuii B
npodeccnoHanbHOM 0051acTH,
BOBJICUCHUS B peajbHbIe
MCKIUCHUIIIIMHAPHBIC HAYYHO-
UCCJIEJIOBATEIILCKUE IPOEKTHI.

[TpodeccuonansHoe Co3znanue ycioBHi, Hcnonp3oBaHue BOCIIUTATENBHOIO

BOCIIUTAaHHE o0ecrnevnBaroInX, NOTEHLMaNa JUCIUILINH
(dhopMupoBanue po(heCCUOHATTBHOTO MOIYJIS JUIst
OTBETCTBEHHOCTH 3a (hopMUpOBaHUS Y CTY/IEHTOB

npodeccCHOHABHBIN BBIOOP, = OTBETCTBEHHOCTH 3a CBOE
npoeCCHOHATILHOE Pa3BUTHE = TPOPECCHOHATBHOE Pa3BUTHE

U IpoecCuoHaNbHbIC MIOCPENICTBOM BBIOOpA CTYJCHTAMHU
pemenus (B18) WHIUBUTyaJIbHBIX 00pa30BaTeIbHbIX
TPAEKTOPHI, OpraHU3alUN CUCTEMBI
OOIIEHUST MKy BCEMU YYaCTHUKAMHU
00pa3oBaTeNLHOTO MPOIIECCa, B TOM
YKCJIe C UCTIOJIb30BAHUEM HOBBIX
MH(POPMALMOHHBIX TEXHOJIOTHH.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI

Paznenbr yueOHOH TUCIMITIMHEL, UX 00BEM, CPOKU MU3YYEeHUS U (POPMBI KOHTPOJIS:
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8 Cemecmp

1 OcHoBBI MOJIeKyIsipHOH | 1-8 6/6/0 25 K1-8 3-11K-14.2,
cnektpockonuu. KPC, V-TIK-14.2,
Teopus CUMMETpUH, B-I1K-14.2
BpalaTeIbHbIE
CHEKTPBI.

2 DNEeKTPOHHO- 9-12 | 5/5/0 25 KH-12 3-I1K-14.2,
KoneOaTeabHast V-TIK-14.2,
CIEKTPOCKOIHUS B-TIK-14.2
MHOTOATOMHBIX
MOJICKYII.

HUmoezo 3a 8 Cemecmp 11/11/0 50

KoHTpoabHbIe 50 C 3-11K-14.2,
Meponpustus 3a 8 V-TIK-14.2,
Cemectp B-I1K-14.2

* — COKpalIeHHOEe HauMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MaKCUMaJbHBIX OaJIJIOB MOJDKHA ObITh paBHa 100 3a cemecTp, BKIIOUas 3a4eT U
(nnn) sK3amMeH




CoxkpallieHre HauMeHOBaHUN (POPM TEKYILEr0 KOHTPOJISI U aTTECTAlUU Pa3AesioB:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHUE

KN KonTposb 1o nroram

5 OK3aMeH

KAJIEHJIAPHBIN ILTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
qac. yac. Jac.
8 Cemecmp 11 11 0

1-8 OcHoBbI MOJIeKYJIsIpHOIT cniekTpockonun. KPC, Teopusi 6 6 0
CHMMeTPHH, BpalaTe/ibHble CIIeKTPbI.

1-2 Tema 1 Bcero aynutopHbIX yacoB
OCHOBHBIE TI0JI0KEHUSI KBAHTOBOMEXaHUUECKOW TEOPUU 2 |2 [0
MoJiekyJ1. [Topsok BeMUuH 37eKTPOHHOM, KoslebaTesibHo U | Ounaiin
BpaiuarenbHoi sHeprun. [Ipunnun bopra Onnenreiimepa. 0 0 0
Otnenenue koneGaHuii oT BpaleHus. PaananuoHHbie
[IEPEX0/Ibl, AJIEKTPOHHBIE KOJIeOaTEeIbHbBIE U BpalllaTeIbHbIE
CHEKTpPbl. IHTEHCUBHOCTH B CIIEKTpax.

3 Tema 2 Bcero ayauTopHbIX 4acoB
OCHOBBI TEOPUM KOMOWHAIIMOHHOI'O PACCESHUS CBETA. 1 ] 1 ’ 0
KonebarenbHoe 1 BpamaTeibHOe KOMOWHAIIMOHHOE Owunaitn
paccesHue cBeTa. XapaKTepUCTUKHU MEPEXOJO0B U 0 0 0
WHTCHCUBHOCTH B CJIy4ae CIIEKTPOB KOMOWHAIIMOHHOTO
paccessHusl. BbIHY)XJeHHOE KOMOMHAIIMOHHOE paccesHue
ceTa. [IoHsATHE O KOT€pEeHTHOM aKTUCTOKCOBOM PacCEsTHUU
cera. M ruraHTckoM KOMOMHAIIMOHHOM PacCesiHUU.

4 Tema 3 Bcero ay1uTopHbIX 4acoB
OcHoBbI TEOpUM cUMMeTpUH. [IoHATHE TOUHOM rpyHIIBI 1 ] 1 ’ 0
ToueuHsble rpymnIbl HU3LIEH, CPEIHEN U BBICIIEH CUMMETPUU. | OHIaliH
CBoiicTBa CUMMETPUH PAaBHOBECHBIX KOH(UTYypanuit 0 0 0
MOJIEKYI.

ITonsTHE O MPEACTABIEHUAX TPYIII, HETIPEBOAUMBIE
Mpe/ICTaBICHMS TOUEUHBIX TpyIIl. CBsSI3b KOMIOHEHTOB
JUIOJIBHOTO MOMEHTA U TEH30pa MOJISIPU3YEMOCTH C
cummerpuel Moseky. IlpaBuna orbopa 1Mo CUMMETpUH.
5-6 Tema 4 Bcero ayauTopHbIX 4acoB

BpamatensHbie crieKTpbl MOJICKYI. BpaiiarebHbie ypOBHU U
BpamaTCJIbHbBIC IEPEXOIbI JIMHEHHBIX MOJICKYIIL. HpaBI/IJ'Ia
0TOOpa, MHTEHCUBHOCTH BpaIlaTSIbHBIX CIIEKTPOB U
3aCeJICHHOCTH BPAIATENIbHBIX YPOBHEH ISl IMHEHHBIX
MoOJIeKyJl. BpaiateibHbie ypOBHH MOJICKYJT THIIA
chepruecKoro BOIYKa.

MOHeKy.TIBI TUIIa CHAMMETPUYHOTO U aCCUMETPUYHOI'O BOJTYKA.
MOMEHT MHEPLIUHU U BpalaTeIbHbIE MTOCTOSHHBIE.
BpaHIaTeJ'II)HBIe YPOBHHU M BpallaTCJIbHBIC MIEPEXOABI JIJIA
MOJICKYJI TUIIA aCCUMETPUYHOTO Boytuka. [IpaBuia otoopa
HMHTCHCHBHOCTHU B CIICKTPaAXx.

2 IE [0
Oumntaiin
0 0 0




9-12

JIEKTPOHHO-KOJ1e0aTeIbHasl CIIEKTPOCKONMS
MHOT0AaTOMHBIX MOJIEKY.JI.

5 5 0

Tema S

KonebarenbHble cieKTpbl MOJIeKyJ. ['apMoHHuYecKue u
AHTApMOHHNYCCKUC KoJIeOaHus ABYXATOMHBIX MOJICKYIJIL.
VIHTEeHCUBHOCTH B CIIEKTPaxX UCIYCKaHUS, OTJIOIEHUS U
KOMOMHAIIMOHHOTO PAaCcCesiHUs, IpaBUiIa 0TOOpa.
KonebarenbHo-BpalaTesibHble CIIEKTPhI ABYXaTOMHBIX
MOJIEKYJL.

[ToreHnuanpHast SHEPrUst MHOTOATOMHBIX MOJIEKYIL.
EctecTBeHHbIE U HOpMaJIbHBIE KOOPAUHATHI. AHTaPMOHU3M
Kosie0aHUH MHOTOaTOMHBIX MoJIeKyJ1. OGepTOHa U COCTaBHbIE
HaCTOTHI. CI/IMMeTpI/IH KoJIe0aHNii MHOTOATOMHBIX MOJICKYII,
KoopauHaTsl cuMMeTpuu. [IpaBuna orGopa s
paauauOHHBIX Kone0aTeabHbIX Iepexoa0B U
KOMOMHAIIMOHHOT'O PAacCEsIHUSA B MHOIOATOMHBIX MOJIEKYJIaX.
Pe3onanc ®epmu. Merosbl KosiedaTebHOM CIIEKTPOCKOIIUN
IUIs McclieIoBaHUs HaHOCTPYKTYp. IloHsATHE 0 penakcanuu
K0J1e0aTeNnbHOro BO30YXAeHUsI MOJIeKyl. MHOrooTOHHOE
BO30YKJIEHHE U IUCCOLUAIIMS MOJIEKYJI.

Bcero ayuToOpHBIX 4acoB

2 |2 [0

Ownnaiig

0 0 0

Tema 6

9HeKTp0HHHe COCTOSHUA U CIICKTPbI IBYXAaTOMHBIX MOJICKYII.

YcToliuuBble U HEYCTOMUUBBIE (Pa3JIETHBIE) COCTOSHUS,
XUMHMYECKas CBA3b. XapaKTEPUCTHKA COCTOSHUN OTIEIbHBIX
ANEKTPOHOB. CBSA3bIBAIONINE U AHTUCBSA3BIBAIOLIIE
MOJIEKYJISIPHBIE 3JIEKTPOHBI U XMMHUYECKasl CBA3b.
DNEKTPOHHBIE COCTOSHUS U XUMUYECKAs! CBSA3b B HOHE
MOJIEKYJI BOJOPOJIa. DJIEKTPOHHBIE COCTOSIHUS M XMMHUYECKAs
CBSI3b B MOJIEKYJIE BOIOPO/a. MeTO] MOJIEKYJIAPHBIX
opOuTaneit u 3neKTpoHHbIX nap. KonebarenbHas cTpykTypa
CIEKTPOB JABYXaTOMHBIX MOJeKyJl. [Ipunnun @panna-
KoHnnoHa u oTHOCHTEIbHASI HHTEHCUBHOCTD JIEKTPOHHO-
KoseOaTenbHbIX nosoc. [lonsTue o poToaucconnanuu u
IIpeINCCONMAlNN MOJIEKYJI. BpamarenbHas cTpykTypa
JIEKTPOHHO-KO0JIEOATEJIBHBIX M1OJIOC.

Bcero ayuTopHbIX 4acoB

2 |2 [0

Onnaity

0 0 0

11-12

Tema 7

DJEeKTPOHHBIE COCTOSIHUS M CIIEKTPHI MHOTOATOMHBIX
MOJIEKYJI. DJEKTPOHHbIE COCTOSIHUS U XUMHUECKas CBSI3b
MHOI'0aTOMHBIX MOJeKyJl. Teopema Sna-Temnepa. [Ipuanun
®panka-KongoHa J1st MHOTOaTOMHBIX MoJsiekyll. [lpaBuna
otbopa. [Iuarpamma f6noHCcKor0. BHyTpeHHss u
MHTEpKOMOMHAIIMOHHAs KOHBEPCUS B MHOTOaTOMHBIX
Mosekynax. dmroopectieHnus 1 pocopecieHus.
MHorocTtyneHuaToe Bo30y>KAeHHUE U JUCCOLHALINS
MHOTOAaTOMHBIX MOJIeKyIl. [IoHsITHE 0 Ma3epax Ha pacTBOpax
opranuueckux kpacureneid. [loHsTre 00 371EKTPOHHBIX
CTIEKTpaxX HAHOYACTHII M MOJICKYIISIPHBIX KJIACTEPOB.

Bcero AYJAUTOPHBIX YaCOB

1 1 [0
Ownnaitg
0 0 0

CokpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUM:

O0o3Hauenue

ITo1HOE HAaMMeHOBaHME

OK

DIIEKTPOHHBIN KypC




IIM

I1oIHOTEKCTOBBINM MaTepuail
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I1p3 IIpesenTanuu
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OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEPUAIIbI
ncC M HTEepaKTUBHBINA CANUT

TEMbI TIPAKTUYECKUX 3AHATUN

Henenn

Tembl 3ansaTnii / Conep:kanue

8 Cemecmp

1-2

Tema 1

OcHOBHBIE MOJIOKEHHUSI KBAHTOBOMEXaHUUYECKOU Teopun MoJiekyi. [lopsaok BeauunH
ANEKTPOHHOM, KosiebaTenpHOM 1 BpamaTtenbHoi sueprun. [Ipunnun bopua Onnenreiimepa.
Otnenenne koyieOaHuii OT BpaiieHus. Paanaiiionnpie nepexopl, JIEKTPOHHbBIE
Kosie0aTeNbHbIE U BpalaTeabHble CIEKTPhl. IHTEHCHBHOCTH B CIIEKTpax.

Tema 2

OcHOBBI TeOpUH KOMOHMHAITMOHHOTO paccessHus cBera. KosebarenpHoe U BpaliareIbHOe
KOMOHMHAIIMOHHOE PACCEeSTHUE CBETa. XaPaKTEPUCTHKU IEPEX00B U MHTCHCHBHOCTH B
cllydae CHEeKTPOB KOMOMHAIIMOHHOTO paccesiHus. BbIHy»1eHHOe KOMOWHAIMOHHOE
paccesinue cBeta. [loHATHE 0 KOTEPEHTHOM aKTHCTOKCOBOM paccesiHuu cpeta. U
TUTAaHTCKOM KOMOWHAITMOHHOM PACCESTHHH.

Tema 3

OcHoBbl Teopun cuMmMmeTpui. [lonstre Tounoi rpynnsl TodeuHble rpynnbl HU3IIEH,
cpeaneli u Boiciell cummerprun. CBOMCTBa CHMMETPHH PAaBHOBECHBIX KOH(MUTYpaIUit
MoJieKyJl. [IonsiTHEe 0 peaCTaBIeHUAX IPYII, HEIPEBOAUMBIE IPEICTABICHNS TOYEUHBIX
rpynmn. CBsi3b KOMIIOHEHTOB AUNOJIBHOIO MOMEHTA U TEH30pa MOJISPU3YEMOCTH C
cuMmMeTpuelt Monekyi. IlpaBuia or6opa 1Mo CUMMETPHH .

Tema 4

BpamarensHbie criekTpsl MOJIEKYJI. BpamjaTenbHple ypOBHHU U BPAIlATEIbHbIE IEPEX OB
JMHEWHBIX MoseKyl. [IpaBuia or6opa, MHTEHCUBHOCTH BpalllaTeIbHbIX CIIEKTPOB U
3aCEJICHHOCTHU BpallaTeJIbHbIX YPOBHEH ISl IMHEWHBIX MOJIEKYJI. BpamarensHble ypoBHI
MOJIEKYJI THIIA C(HPepHUUECKOro BOIUKA.

Mounekyiibl TUIIA CAMMETPUYHOTO U aCCUMETPUYHOIO BOJTYKa. MOMEHT HHEpLUU U
BpallaTeNbHbIC TIOCTOSIHHBIE. BpamarenbHble YpOBHU M BpaIlaTEIbHbIE EPEXOIBI AJIs
MOJIEKYJI TUIIA ACCUMETPUYHOro Bostuka. [IpaBuia oT00pa M HHTEHCUBHOCTHU B CIIEKTPaX.

Tema S

KonebarenbHble CIEKTPBI MOJIEKYJ. [ 'apMOHHYECKHE W aHTapMOHHYECKUE KOJIeOaHMs
JIByXaTOMHBIX MOJIeKyJ1. MHTEHCUBHOCTH B CIIEKTPaxX UCIYCKAHUs, TOTJIOMIEHUS U
KOMOWHAIIMOHHOTO paccesiHus, paBuia oroopa. KonebartenbHo-BpamaTeTbHbIE CIIEKTPHI
JIBYXaTOMHBIX MOJIEKYII.

[TorennmansHast SHEPTHSI MHOTOATOMHBIX MOJIEKYJI. ECTeCTBEeHHBIE M HOpMaJIbHEIE
KOOpAMHATHI. AHIApMOHU3M KOJI€OaHUI MHOTOaTOMHBIX MoJieKys1. OO6epToHa U COCTaBHbBIE
gacToThl. CUMMeETpHsI KoleOaHHii MHOTOATOMHBIX MOJIEKYJT, KOOPJHMHATHI CHMMETPHH.
[IpaBuina orOopa 1 paIualiMOHHBIX KOJeOaTelbHbIX epeX0/10B 1 KOMOWHAIIMOHHOTO
paccesiHisl B MHOTOATOMHBIX MoJieKyJax. Pezonanc @epmu. Metosl koste0aTenpHOM
CIIEKTPOCKOIUHM IS UCCIIeI0BaHUs HAaHOCTPYKTYp. [loHsATHE O penakcauu
KoJ1e0aTebHOro BO30yXAeHHUsI MOJIeKyll. MHOropoTOHHOE BO30YKAEHHUE U AUCCOLUAIIHS
MOJICKYJI.

Tema 6




DNEKTPOHHBIE COCTOSHUSA U CIIEKTPBI IBYXaTOMHBIX MOJIEKYJ. Y CTOMUYUBBIE U
HEYCTONYMBBIE (PA3JIETHBIC) COCTOSHUSA, XUMUYECKas! CBsI3b. XapaKTEPUCTUKA COCTOSHUI
OTJENbHBIX 1EKTPOHOB. CBA3bIBAIOLINE U AHTUCBSI3bIBAIOLINE MOJIEKYJISIPHBIE 3JIEKTPOHBI U
XUMHMYECKas CBA3b. ODJIEKTPOHHBIE COCTOSHUS U XMMHUUYECKas CBA3b B MOHE MOJIEKYJI
BOZOPOJa. DJIEKTPOHHBIE COCTOSHUS U XUMHUYECKas CBSA3b B MOJIEKYJIE Bogopoaa. Merox
MOJIEKYJISIPHBIX OpOuTaieil 1 351eKTpoHHbIX nap. KonebaTenbHas cTpyKTypa ClIeKTpOB
IBYXaTOMHbIX MouieKya. [Tpunuun ®@panuna-KoHgoHa n oTHOCUTEIbHAS HUHTEHCUBHOCTD
3JIEKTPOHHO-KO0JIe0aTesbHbIX 1osoc. [Tonarue o ¢poronucconuanuu 1 npeIuccoranum
MoJieKyJl. BpamarenbHasi CTpyKTypa 3JeKTPOHHO-KO0JI€0aTEIbHBIX MOJIOC

11-12 | Tema7

DNEKTPOHHBIE COCTOSHUS U CIIEKTPHI MHOTOATOMHBIX MOJICKYJ. DJIEKTPOHHBIE COCTOSIHUS U
XMMHYECKas CBsI3b MHOTOATOMHBIX MoJIeKyll. Teopema Sna-Temnepa. [Ipuniun dpanka-
Konnona ayiss MHOTOaTOMHBIX MOJieKyl. [IpaBuna or6opa. uarpamma S161moHCKOTO.
BHyTpeHHAS 1 UHTEPKOMOMHAIIMOHHAS KOHBEPCHS B MHOTOATOMHBIX MOJIEKYJIax.
dmoopecueHnus U pocdopecieHnms. MHOTOCTYIIeHIaTOe BO30YKICHUE U TUCCOIHALINS
MHOT0aTOMHBIX MoJieKyll. [loHsTre 0 nazepax Ha pacTBOpax OPraHUYECKUX KPAaCUTENECH.
[TonsiTue 06 SMEKTPOHHBIX CHEKTPAX HAHOYACTHI] M MOJICKYJISIPHBIX KJIACTEPOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

I/ICHOHBBYI-OTCH COBPCMCHHBIC MMPCIAMCTHO- U JTIMNYHOCTHO-OPUCHTHUPOBAHHBIC O6paSOBaTCJ'II>HbIe
TECXHOJIOTNH

7. ®OHJI OHEHOYHbIX CPEJICTB

@DOH]T OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUITUN TEKYIIETO,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JTUCLUIUINHE.

Cesi3p Mexay (opMHUPYEMBIMH KOMIIETEHIMAMH UM (OpMaMU KOHTPOJII HX OCBOEHHS
Ipe/CcTaBIeHa B cleAyromel Tadnuue:

Komnerenuusi NuaukaTopbl 0CBOEHUsI ATTecTallMOHHOE MepPONpUsTHE
(KI1 1)
[1K-14.2 3-11K-14.2 2, K1-§8, KI1-12
V-T1K-14.2 9, KU-8, KI-12
B-I1K-14.2 2, K1-§8, KI1-12

Ikaabl oeHKH 00pa30BaTeIbHBIX JOCTUKEHH

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPHUATHS JEXKHUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIOYMTENIbHO. MToroBast arrectanus no AMCUUIUIMHE oleHuBaercs no 100-
OaJUTHbHOM IIKaJie U MpeACTaBiIseT co0oil cymmy 0aioB, 3apabOTaHHBIX CTYJIEHTOM IPU BBITOJIHEHUU
3aJlaHui B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOMIEH IIKAIOM:

Cymma 6amnoB | Onenka mo 4-ex Ouenka TpeGoBaHMsI K YPOBHIO OCBOCHHIO
OaJUILHOM IIIKAJIE ECTS y9eOHOM JTUCITUTUINHBI

90-100 5 — «omauunor A O1neHKa «OTIMYHO» BBICTABIIAETCS CTYJCHTY,




€CJIH OH NTYOOKO M MMPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, ICUEPITbIBAIOIIE,
MOCJIEIOBATENBHO, YETKO U JJOTHYECKU
CTPOMHO €ro u3naraer, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
WCTIONB3YET B OTBETE MaTepHall
MOHOTpaUIECKOH JINTEPATYPHI.

85-89 B OLieHKa «XOPOLIO» BBICTABIAETCS CTYIEHTY,
75-84 C €CJIM OH TBEPJIO 3HAET MaTepHall, FPAMOTHO U
4 — «xopouwio» IO CYIIECTBY M3JIaraeT ero, He JOIMycKast
70-74 CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
D BOIIPOC.
65-69 OneHKa «y/10BJIECTBOPHTEIBHOY

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pHrajia, HO HE
3- YCBOMWJI €T0 JIeTaliel, OMyCKaeT HETOYHOCTH,
60-64 «Y00BIEMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapylLIEHUs JOTUUECKOI
IIOCJICOOBATCIIBHOCTH B U3JIOKCHUHN
MPOrPaMMHOT0 MaTepraa.

OreHKa «HEeyI0BIETBOPUTEIEHOY
BBICTABIISIETCS CTYJIEHTY, KOTOPBII HE 3HACT
3HAYUTENLHON YaCTH MPOrPaMMHOTO

9_ MaTepHana, J0MyCKaeT CYIIeCTBCHHbIC
Hwmxe 60 F ommo6ku. Kak npaBuiio, omeHka
«HEy006TEMEOPUMENLHON «HEYJIOBIICTBOPUTEIHLHOY CTABUTCS
CTY/ICHTaM, KOTOpPbIC HE MOT'YT MPOJAOJKUTh
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIH 10
COOTBETCTBYIOUIEN JUCLUILIUHE.

8.  YUEBHO-METOJWYECKOE U1 TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCLUATIINHBI

OCHOBHAZ JIMTEPATYPA:

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

2.539.1 E59 AtomHas U MOJIEKyJIIpHast CHEKTPOCKOMHUS : 00IME BOIPOCH! CIIEKTPOCKOIMUIIOCOOHE
1utst By30B, EnbsiieBua M. A., Mocksa: JIu6poxom, 2011

3.539.1 E59 AtomHas u MOJEKyJsipHasl ClIEKTpocKonusi. MosekysapHasi CHEKTPOCKONuS : ,
Enpsmesny M.A., Mocksa: JIubpoxom, 2009

4. 91 A 92 Atomuas pusuka T. 2 OCHOBBI KBAaHTOBOI MEXaHUKH U CTPOEHHE AIEKTPOHHONU 000JI0UKH
aroma, , : , 2022

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 539.2 I'82 Konebanus monexyn : , 'pubos JI.A., Mocksa: JIubpokom, 2009




2.539.1 JI52 HenuneitHbie ceeKTUBHBIE (POTOMpPOIIECCH B aTOMaxX U MoJieKyinax : , Jleroxos B.C., M.:
Hayka, 1983

3.539.1 ®69 Crpoenue u qunamuka mosuexkya T. 2, @maiirep V., M.: Mup, 1982
4. 539.1 ®69 Crpoenue u nuHamuka moiaekyin T.1 , @naiirep V., M.: Mup, 1982

5.531.2 T'41 DaeKTpOHHBIE CIEKTPHI U CTPOEHUE MHOTOATOMHBIX MOJIEKY : , ['epudepr ., Mockaa:
Mup, 1969

[TPOI'PAMMHOE OBECIIEYEHHE:

CrnenmasibHOE TIpOrpaMMHOE 00ecriedeHre He TpeOyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

1. JIeMOHCTpallMOHHBIN TPOEKTOP

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

[Ipy u3yueHuwu CTYIEHT JOJDKEH TBEPJO YCBOMTh OCHOBHBIE IMPEJCTABICHHUSI O CTPOEHHU
aTOMOB U MOJIEKYJI, O COBPEMEHHBIX METOAaX CIEKTPOCKONMMM U HMX NPUMEHEHHH B CMEXHBIX
o0mnacTsx, pu3NKe TBEPAOrOo Tea, HAHOPOTOHUKE U T.II.

CTyneHT JOKEeH yMETh CBOOOJHO ONpEAENsATh CepuaibHble 3aKOHOMEPHOCTU Uil «JIETKOTO
aToMa» HCXOAs M3 MOHATUS TepMa W MpaBuil oTOOpa. J[oMKeH yMeTb BBIYUCIATH  OTHOIIEHHS
MHTCHCUBHOCTEHl B CHEKTpax Ui THIHWYHBIX cllydyaeB. B KauecTBe caMOCTOATENbHOW paboThl —
pelare 3aJa4u, IpeI0KEHHBIE IPETIOAABATEIIEM.

CTyneHT NOJKEH TBEPAO YCBOUTH IOHSATUE HACBILICHMS IIEPEX0Ja U YMETh J€JIaTh OLICHKHU AJIs
Ja3epHOM MHTEHCUBHOCTM HaChILIEHMS mepexofa. B xadecTBe camocToATeabHOW paboThl — peliaTh
3aJ1auM, MpeJI0KEHHbIE TPEToAaBaTeeM.

CryneH JOMKEH yMeTh IMpaBWIbHO BBIOpPATh CUCTEMY KOOpAMHAT i 3(G(EKTUBHOTIO
pasneneHus SHepruu KosnebGaHus W BpauieHus. OH JOHKEH Hay4YMTbCS MCIOJIB30BaTh MPUHIUI
annabaTU4ecKoro NpuOIMKEeHUs I IPUOIMKEHHOTO aHaIu3a MOJIEKYJIPHBIX CIIEKTpOB. B kauecTse
CaMOCTOSITENTbHON pabOThI — pelaTh 3aJauu, MPeII0kKEeHHbIE TPEIo1aBaTeNIeM.

CTyneHT JOKEH YMETh HCIOJIb30BaTh TEOPUI0 BO3MYILEHUH Ul BBIBOAA BBIPAXKEHUS
MHTCHCUBHOCTH DJIEKTPOHHBIX, KOJeOaTeIbHBIX M BpAIIaTENbHBIX CHEKTpoB. CTYAEHT IOJKEH
OCBOUTh KOMOHMHAIIMOHHOE pAacCessHUE U BBIHYKJICHHOE KOMOMHAIIMOHHOE paccestHue Ul
MPUMEHEHUs] 3TUX 3HAHUN MpPH M3YyYEHUU IMOCIeAYIOIMX KypcoB. B kadecTBe caMoCTOSATENbHOU
paboThI — pemiaTh 3a/1a4uu, MpeIoKeHHbIE TPErnoaaBaTeeM.

CTyneHT [0JDKEeH OCBOMUTH (U3NYECKHE 3aKOHOMEPHOCTH (HOPMHUPOBAHHS MOJIEKYISIPHBIX
BpalllaTeIbHBIX CIIEKTPOB, U YMEThb IPOJEMOHCTPUPOBATh MPUHLMUIBI TEOPUU CUMMETpUU B



CUCTEMAaTUKE BpalaTEIbHBIX CHEKTPOB I MOJIEKYJ PpA3JIMYHBIX THIIOB. B kauectBe
CaMOCTOSITENTLHOUW pabOThI — pelIaTh 3a/1a4u, MPEATI0KEHHBIC TPETIOAaBaTEIIEM.

CryneH JOJDKEH YCBOMTH NPHUHIIMI HE3aBUCHUMBIX KOJI€0aTeNbHBIX MOJ MOJIEKYJI U 3HATh
rpaHuilbl ero npuMeHeHus. OH JOJDKEH YMETh NPOBOJUTH pacyeT MOMPAaBOK K IHEPreTUYECKUM
YPOBHSIM ¢ IOMOIIBI0 TEOPUH BO3MYIICHHH. B KauecTBe caMOCTOSITENILHOM paOOThI — peiaTh 3a/1a4H,
MIPEAJIOKEHHBIE MTPENOAABATEIIEM.

CTyaeHT JOJDKEH OCBOMTH  MOHSTHE 3JIEKTPOHHOTO TE€pMa M yMETh HAamucaTb TEPM JiA
JBYXaTOMHBIX MOJIEKYJ. BaXHO Takke NOHMMAaTh B3aMMOCBS3b 3JEKTPOHHBIX TEPMOB C CUMMETPHUEN
ANEKTPOHHBIX COCTOAHUU.IIpH H3ydeHHM  AJIEKTPOHHO-KOJIeOaTEeNbHBIX IE€PEX0J0B HEOOXO0IUMO
ocouth mnpuHiun @Opanka-Konaona u  ymeTh Mmoka3aTh, Kak OH CcClleyeT U3 OOIed Teopuu
paauanMoHHBIX Mepexo/ioB. B kadecTBe caMOCTOSTENbHOM pPabOThl — HW3YyYUTh OCHOBBI TEOPHUU
XUMHYECKOH CBSI3HU

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEA

CryneHTbl BBIHOCAT U3 Kypca o01Iei (pU3MKH HECKOJIBKO MCKa)KEHHOE MPEeACTaBICHUE O TEpME.
Crnenyer noapoOHO OOBACHUTH 3aBUCUMOCTb 3JIEKTPOCTATUYECKOI'O PACIIEIUIEHUS] OT CYMMAapHOIro
CIMHA W CYMMapHOro OpOWTalbHOrO MOMeHTa. IlepBoe MOXHO cnenaTb Ha IpuUMepe
IBYX3JIEKTPOHHOTO aToma ( atroma renust). BaxkHo naTh noHsatus o ko3dduuuenrax DiHITeiHA 1 00
UX B3aMMOCBS3M, a TaKXkKe  JaTh KBAHTOBO-MEXAaHMUYECKHIU BBIBOJ BEPOSTHOCTH PaJUAIIHOHHOTO
nepexoaa u OObSICHUTH CTYACHTAM, YTO TaKO€ MAaTPUYHBIN AJIEMEHT OIepaTopa JAUIOILHOTO MOMEHTA
M €r0 CBSA3b C BEPOSATHOCTBHIO PaJMAIMOHHOTO rmepexosa. YToOsl n30exars (pOopMaaIbHOTO YCBOSHHS
npaBui 0TOOpa, HEOOXOAUMO OOBSICHUTH MX (PH3HUECKYIO MPHUPOY, OOYCIOBICHHYIO SJIEMEHTAPHBIM
IPOLIECCOM B3aUMOJEHCTBUS (POTOHA C aTOMOM. MOKHO J1aTh MOHATHE O HACBIIEHHH mepexoxaa. s
OOBSICHEHUS! TUMMMYHBIX CIIEKTPOB aTOMOB Pa3IMYHBIX MEPHOJOB MEPHOANYECKON TaOIHIIBI, CIeAyeT
aKTHUBHO MCIIOJIb30BaTh: IOHATHE CHEKTPAIbHOIO TepMma, IpaBuiIa OTOOpa, 0O0IOYEUYHYIO MOJEb,
TEOPUIO TOHKOTO pacUieleHus W T.M. YJI00HO NpPOJAEMOHCTPUPOBAaTh HEKOTOPbIE OCHOBHBIE
INPUHIUIBI CIEKTPOCKOIMHY MHOTO3JEKTPOHHOIO aToMa Ha IpuMepe paboThl HEKOTOPBIX aTOMHBIX U
MOHHBIX JIa3€pOB - TAaKWX Kak Jia3ep Ha TMapax Mead M 30J0Ta, MOTHBIN Jla3ep, TeIHii-HEeOHOBBIN
nazep. IIpu paccMOTpeHHMH MHOTOCTYNEHYaTOro BO30YXKJIEHHS aTOMOB HEOOXOAWMO HCIOJIb30BaTh
MOHATHE HACHIIMIEHUS Tepexona. IIpu 3TOM CTyIeHTHl OJKHBI YMETh CaMOCTOSITEIIBHO CIENaTh
OLIEHKH ISl HHTEHCHUBHOCTH JIA3€PHOTO M3ITydeHUs, TpeOyeMoii 1uist 2P PEeKTHBHON MHOTOCTYIIEHYATOM
MOHM3aluu. B 3TOM paszgene HeoOXOAMMO JaTh IMOHATHE O TEXHOJOTMM JIA3€PHOTO DPa3/IeNIeHUs
M30TONOB, a TaKXkKe AaHATUTHMYECKHUX METO/ax JeTeKTHPOBAaHUS aTOMAapHbIX IpuMeced B
KOH/ICHCUPOBAHHBIX Cpesiax.

ABTOP(BI):

YuctskoB Anekcanap AnekcanapoBud, 1.¢.-M.H., C.H.C.






