MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT HAHOTEXHOJIOT U B BJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EJPA ®U3UKN MUKPO- U HAHOCHUCTEM

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

ATOMHAS U MOJIEKYJISIPHAS CITEKTPOCKOITMA (HACTD 1)

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
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AHHOTALMS

ILI/IC]_[I/IHHI/IHa AaCT OCHOBHBLIC TMPCACTABICHUA O CTPOCHUMU AaTOMOB HU MOJICKYJ, O
COBPCMCHHBIX METOJAaX CIICKTPOCKONHNU W UX NPUMCHCHUU B CMCIKHBIX O6HaCT§IX, (i)I/I3I/IKe TBECPAOTO
Tena, HAaHO(POTOHHKE W T.II.

Kypc cocrout w©3 [ByX OCHOBHBIX YacTE€i: OCHOBHBIE IIOHATHSA CIHEKTPOCKOIIMU U
MHOT'03JICKTPOHHBIE ATOMBI.

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
COCTOSIHUSI BEILIECTBA

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JUis yCHEIHOTro OCBOEHHUS MUCIUIUIMHBI HEOOXOAMMO MpOCiIylaTh Kypc oOuieil ¢pu3uku, B
YacTH KBAHTOBOW ONTHKH, (PM3UKH aTOMHOTO Si[[pa, a TaKXKe M3YYUTh KypC KBAaHTOBON MEXaHHKH.
JucuunnuHa HeoOxoauMa CTyleHTaM OakajaBpuara Uil MOHHUMAaHUS CTPOCHHS CIOXKHBIX aTOMOB H
MOJIEKYJ C YYETOM D3JEKTPOCTATHUECKOTO M CHUH-OPOUTANBHOTO B3aWMOJEUCTBHUSA, a TaKkKe Ui
MOCIIEAYIONIEro U3y4eHUs (POTOHUKH OPTaHUYECKHX U HEOPTAaHUYECKUX HAHOCTPYKTYP

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

| KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU | KOI[ N HAMMCHOBAHNC MHAHUKATOpa JOCTUKCHUA KOMIICTCHIUA

[TpodeccnonanbHble KOMIETCHIIMA B COOTBECTBUM C 3ajadaMd W OOBEKTaMu (00iacTsMu
3HaHU#) MpoheCcCUOHATBHON NeATeTbHOCTH:

3anaua O0bekT wiu odaacts | Kog u HaumeHoBaHue Koa u HaumeHoBaHue
npogeccHOHAIbHOM 3HAHUA npogeccHoOHATbHOU HHIHKATOPA
nesiteabHocTu (311]1) KOMIIETEHIIMH; JAOCTHKEHMSI
OcHoBanne npogeccnoHaIbHOI
(mpo¢eccuoHAIBLHBIH KOMIIETEHIIUH
cranaapr-IIC, ananu3
ONbITA)

KOHCTPYKTOPCKO-T€XHOJIOTMUECKHUI
Coznmanne nporpamm u | komriekesl mporpamm | I[1K-5.2 [1] - Cnocoben | 3-I1K-5.2[1] - 3HaTh

KOMIUIEKCOB NPOrpaMM | AJIsl HayYHO- IIPOBOANTDH HAyUYHBIE OCHOBBI (PH3UUECKOM
Ha 0a3e CTaHJAPTHBIX | MCCIENOBATENbCKUX U | MCCIEIOBAHUS B O0OJIACTH | ONTHUKH, TEOPUIO
MAKETOB JJIs MIPUKIIAIHBIX LeJIen ONTUYECKOTO UHTEpEpeHIINH,
BBIITOJIHEHMS PacUETOB prUOOPOCTPOCHHS, T paKIy,

B paMKax OIITHYCCKUX MATCpUAJIOB BpeMCHHOﬁ )4




MaTeMaTHYeCKHX
MOJIETIEN, y4acTHE B
pa3paboTKe HOBBIX
AJITOPUTMOB U
KOMITBIOTEPHBIX
porpamMm JJIsi HAy9HO-
HCCIEA0BATENbCKUX U
MPUKJIAIHBIX HEJIEH.

crangapt: 06.022

U TEXHOJIOTUI [IPOCTPAHCTBEHHOU
KOT'€pEHTHOCTH,

Ocnosanue: 3aKOHOMEPHOCTH

[IpodeccronanbhbIit pacnpocTpaHeHus

CBETOBBIX ITYYKOB B
BAKyyM€, OCHOBBI
aTOMHOU U
MOJIEKYJISIPHOM
CIIEKTPOCKOIIHH;
V-IIK-5.2[1] - ymeTs
paccuuTarb
ONTUYECKYIO CXEMY,
IIPOBECTH OLICHKH
MapaMeTpoB
MaTepHUaJIOB;
B-TIK-5.2[1] - BnageTh
OCHOBaMH
CIIEKTPOCKOITUH
aTOMOB U MOJIEKYJI

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE U
TPYJOBOE BOCIIUTAHUE

[IpodeccuonanbHoe
BOCIIUTAaHUEC

3amaun BocriuTaHus (KOx)

Co3pnanue yciaoBuid,
o0ecreynBaroIInX,
(dhopMHUpOBaHHE KYJIbTYPHI
HCCIIeI0BAaTEIbCKON U
WH)XEHEPHOU e TEIbHOCTH
(B16)

Co3znanue ycioBui,
00eCIeYnBaronux,
(dbopMUpOBaHKE UyBCTBA
JINYHOM OTBETCTBEHHOCTH 32
Hay4YHO-TEXHOJOTUYECKOE
pa3zButue Poccun, 3a
pe3yabTaThl UCCIEAOBAaHUN U
ux nocnenacteus (B17)

BocnurarensHblil noTeHIMAI
JUCIUTUINH

Hcnonbs30BaHne BOCIUTATEIBHOIO
MOTeHIMana AUCIUILIUH "OCHOBBI
koHcTpyupoBanus u CAIIP", "Kypcooit
MIPOEKT: OCHOBBI KOHCTPYUPOBAHUSI U
CAIIP", "NuxxeHepHasi 1 KOMIIbIOTEpHAs
rpaduka", "Jleranu MaliuH 1 OCHOBBI
KOHCTpyHupoBaHus" J11s1 pOpMUPOBAHUS
HaBBIKOB BJIAJICHUS 3BPUCTUYECKUMU
MeTOJaMH TIONCKa U BbIOOpa
TEXHUYECKUX PEIICHUN B YCIOBUSIX
HEOIPEJIETIEHHOCTH Yepe3 CrelHaIbHbIE
3amanus (Meroauku TPU3,
MOP(OJIOTHUECKUI aHaIN3, MO3TOBOM
WITYPM U Ap.), KyJIbTYpbl UHKEHEpa-
pa3paboTurKa yepe3 OpraHru3aluio
MIPOEKTHO, B TOM YHCIIE
CaMOCTOSITENIbHOM paboThI
00ydaromuxcsi ¢ UCTIOIb30BAHUEM
MPOTPaMMHBIX ITAKETOB.
1.Mcnionb30BaHue BOCHUTATEIBHOTO
MOTEHIMAa TUCIUTUIAH
npohecCHOHATBEHOTO MOAYJIS TSt
(hopMHUpOBaHHS YyBCTBA JTNYHOMN
OTBETCTBEHHOCTH 32 JJOCTH>KEHHE
nunepctBa Poccun B Beaynux Hay4qHO-
TEXHUYECKUX CEKTOpax U
(dbyHIaMEHTATBHBIX UCCIICTOBAHMSIX,
00eCcneunBaIINUX €€ SIKOHOMUYECKOE




[Ipodeccrnonanphoe
BOCIIUTaHHE

Co3znanue ycioBHi,
o0ecrneynBaroIInX,
¢dbopMupoBaHue
OTBETCTBEHHOCTH 3a
po¢eCCHOHAIIBHBIN BBIOOD,
npodeccuoHanbHOE pa3BUTHE
1 Tpo(peCcCOHATTbHBIE
peuienus (B18)

pa3BUTHE U BHEIIHIOK 0€30MaCHOCTb,
MOCPEICTBOM KOHTEKCTHOTO O0yYEHHSI,
00CYKJIEHUS COLUATBHON U
MPAKTUYECKON 3HAYMMOCTH Pe3yIbTaTOB
Hay4HBIX UCCJIEIOBAHUN U
TEXHOJIOTHYECKUX Pa3padOToK.
2.Vcnonb30BaHuE BOCIIUTATEIBHOTO
MOTEHLIKaa JUCIUIUINH
pohecCHOHATBEHOTO MOIYJIS TSt
(hopMHUpOBaHMS COLUATTEHOM
OTBETCTBEHHOCTH YYEHOTO 32
pe3yJIbTaThl HCCIEA0OBAHUNA U HX
MOCJIE/ICTBUS, Pa3BUTHUS
UCCIIEIOBATENbCKUX KaueCTB
MOCPEACTBOM BBHITIOJTHEHHSI Y4eOHO-
HMCCIEIOBATEIILCKUX 3aJaHIH,
OPUEHTHUPOBAHHBIX HA U3YUYEHUE U
MIPOBEPKY HAYUYHBIX (DAKTOB,
KPUTHYECKHH aHaIn3 myOInKanuii B
npodecCuoHAIBHON 00J1aCTH,
BOBJICUECHUS B pealbHbIC
MEXKIUCIUTITNHAPHBIC HAYYHO-
HCCIIEIOBATEIbCKUE IIPOEKTHI.
Hcnonb30BaHre BOCIUTATENBHOIO
MOTeHIMaNa IUCLMUILIUH

PO ECCUOHATBHOTO MOTYJIS JIJIS
(hOopMUPOBaHUSA y CTYICHTOB
OTBETCTBEHHOCTH 33 CBOE
npodeccuOHaIbHOE pa3BUTHE
IIOCPEICTBOM BbIOOpPA CTyIEHTAaMU
WHANBUAYATbHBIX 00pa30BaTEIbHBIX
TPaeKTOpUI, OpraHU3aluu CUCTEMBbI
OOIICHHSI MEXKIY BCEMHU YUYACTHHUKAMU
o0pa30BaTenpHOro Mpoliecca, B TOM
YHUCJIE C UCTIOIb30BAHUEM HOBBIX
MH(OPMAIIMOHHBIX TEXHOJOTHMA.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Paznensr yueOHOM qUCIUTUTMHBL, X 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:

Ne HaumenoBanue
.1 pasaena yuyeOHoi
AUCHUITIIMHBI
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7 Cemecmp
1 OcCHOBHBIE noHsTus | 1-8 8/8/0 25 K-8 3-TIK-
CIIEKTPOCKOIIHUH. 5.2,
Teopust paguanOHHBIX V-
IEPEXOI0B. [IK-
CucreMaTrka TepMOB. 5.2
2 MHOr0351eKTpOHHbIE 9-16 | 8/8/0 25 KI-16 | B-
aQTOMBI. Tonkas IIK-
CTPYKTypa TEPMOB. 5.2
Bo30y>k1eHHbIE aTOMBI.
HUmoeo 3a 7 Cemecmp 16/16/0 50
KonTtposbHbie 50 3 3-TIK-
MeponpusTuss 3a 7 5.2,
Cemectp V-
K-
5.2,
B-
[K-
5.2

* COKpalllCHHOC HAMMCHOBAHUC (l)OpMLI KOHTPOJIA

** — cymMMa MakCHMaJbHBIX OanoB joypkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) 3K3aMeH

CoxpalieHre HaMMEHOBAaHUH (POPM TEKYILIEr0 KOHTPOJIS U aTTECTAllUK Pa3/ieiioB:

O06o3na | ITo1HOe HAaMMeHOBaHHe

YyeHHue

KN KoHTposib 1o uroram

3 3auer

KAJIEHIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

/| yac. , yac. yac.
7 Cemecmp 16 16 0

1-8 OcHoOBHBbIE NOHATHS crieKTpockonuu. Teopust 8 8 0
pPaAuanMOHHBIX NepexoaoB. CucreMaTnKa TEPMOB.

1-2 Tema 1 Bcero ayiutopHbIX 4acoB
Poub criekTpockonuu B COBpEMEHHOU (DM3HMKE TBEpJOro Tena, | 2 | 2 | 0
(hM3MKe HAHOCTPYKTYP U HAHO(OTOHHUKE. Ownnaitn

0 |0 |0

3-4 Tema 2 Bcero ayiuTopHbIX 4acoB
OCHOBBI TEOPHH PAAMALIMOHHBIX Tepexo0B. CIIOHTaHHbIE U 2 | 2 | 0
MHIYIUPOBAHHbBIE NTEpeXo/ibl. BeposTHOCTH nepexoaoB, Ownutaiin
CEYCHMS TIOTJIONIEHUS U BBIHYKICHHOTO uciyckanus. [IpaBmna | () 0 0
oT0opa. DKCIEepUMEHTaIbHbIE METOIbI M3YYEHHS ATOMAPHBIX
CIIEKTPOB.

5-6 Tema 3 Bcero ayiutopHsIx 4acoB

AtoMm Bopopoaa. Ypasuenue lllpenunrepa nis aroma
BoJoposa. Pacnpenenenue aneKTpOHHOM INIOTHOCTHU JUIS

2 |2 |0

Owntaiin




COCTOSIHMI aToMa Bofiopoja. TOHKast CTPYKTypa CIIEKTPOB
aToma Bojioposa. CruH-0pOUTaIbHOE B3aUMOJIEHCTBHE.
CBepXTOHKOE pacieryieHue. JIPMOOBCKHMIA CJIBHT.

7-8 Tema 4

Bcero AYAUTOPHBIX YaCOB

HckyccTBEHHBIE aTOMBI, KBAHTOBBIE TOUKH. DHEPreTUYECKHE 2 |2 [0
YPOBHU THUIHUYHBIX KBAHTOBBIX TOYEK. CHEKTPHI Omnunaitn

IOIIOIIEHU U JIIoMUHecieHun. CucreMaTuka CIICKTPOB 0 0 0
MOJIYIPOBOIHUKOBBIX KBAHTOBBIX TOUEK.

9-16 MHoOro3/1eKTpOHHbIE aTOMBbI. TOHKAas CTPYKTYpa TEPMOB. 8 8 0
Bo30y:x/1eHHbIE ATOMBI.

9-10 |Tema$s Bcero aynutopHsix 4acoB
CrieKTpsl MHOTORJIEKTPOHHBIX aTOMOB. [Ipubnimkenue 2 |2 [0
HeHTpaibHOTro mojsi. CucTeMaTnkKa COCTOSIHUM 3JIEKTPOHOB B Owunaitn
HeHTpaabHOM moiie. O0onovyeyHass MOJIeb aTOMa U TPaHUIIbI 0 0 0

ee IPUMEHUMOCTH. DJIEKTPOCTATUIECKOE PACIICIIICHNUE.
[TonsiTre criekTpanbHOro TepMa. TOHKas CTPYKTypa TepMa.
[Tpubnmxenue LS- u jj —CBA3M.

11-12 | Tema 6

CriekTpsl aTOMOB ¢ 0007104KOM ns ¥ ns2. CHEKTPHI IET0YHBIX
U IEJIOYHO3EMEIbHBIX 2JIeMEHTOB. AToM renusi. CepuaibHble
3aKOHOMepHOCTH. ToHKas cTpykTypa. MHTEHCUBHOCTH
CHEKTpaJIbHBIX TUHUNA. CHeKTpbl aTOMOB MeIH, cepeodpa,
30510Ta W pTyTH. JIazep Ha mapax MeaM U 30J10Ta.

Bceero AYAUTOPHLBIX YaCOB

2 |2 [0
Ownutaiig
0 0 0

13-14 | Tema 7

CrieKTpbl aTOMOB C 3aITOJTHSIIONIMMUCS M 3aII0JIHEHHBIMH P- , d-
u f-o6onoukamu. TepMbl OCHOBHBIX U BO30Y>KACHHBIX
AJIEKTPOHHBIX KOHHUTypamwid. ToHKas CTpyKTypa TEPMOB,
MHTEHCUBHOCTH CIIEKTPAJIbHBIX JIMHUH.

Bceero AYAUTOPHLBIX 4YaCOB

15-16 | Tema 8

Bo30yxnenHbie aroMbl. MeTacTaOuiIbHbIE aTOMBI B T'a30BbIX
na3zepax. MHOrocTyneH4yaToe ceJIeKTUBHOE (POTOBO30Y KICHHE
u GpoTonoHM3anus aToMoB. [IpuMeHeHne MHOrOCTyIeHUaToN
CEJICKTUBHOMW (DOTOMOHM3AIUS TSI pa3/iesIeHUs U30TOIOB U B
3JIEMEHTHOM aHAJIU3E.

2 |2 [0
Ownnaitn

0 0 0
Bcero ayiutopHsIX 4acoB
2 | 2 | 0
Ownnaitn

0 0 0

CokpalleHHbIE HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o03na | [lo1HOe HAaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

1M [ToJIHOTEKCTOBBIM MaTepuan
111 IlomHOTEKCTOBBIE TEKIINHU
BM Buneo-marepuansl

AM Aynmo-marepuassl

[Ip3 [Ipe3zenTanuu

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MAaTEPUAIIbI
ncC MHTEepaKTUBHBIN CANUT

TEMBbI IPAKTUYECKUX 3AHATUI




Henean

Tempbl 3ansaTuii / Conep:kaHue

7 Cemecmp

Tema 1
Posnb ciekTpockonuu B COBPEMEHHOMN (U3UKE TBEPAOIo Tea,
(bu3MKe HAHOCTPYKTYp M HaHO(POTOHUKE.

Tema 2

OCHOBBI TGOpI/II/I paI[I/IaIII/IOHHI)IX nepexosz. CHOHTaHHI)IG 158
MHAYLUHUPOBaHHBIE Nepexobl. BeposTHOCTH mepexo/10B,
CCUCHUJ ITOTJIOIICHUS U BI)IHY)KZ[GHHOFO I/ICHyCKaHI/IH.
[IpaBuna orOopa. JKCIepUMEHTAIBHBIE METOIbI U3yUEHUS
aTOMapHBIX CHGKTpOB.

Tema 3

Atom Bojopona. Ypasuenue llpenunrepa ans atoma
BoziopoJa. PacmpeneneHue aMeKTpOHHON IUIOTHOCTH AJIs
COCTOSIHMM aToMa BoJopoaa. TOHKas CTpyKTypa CIIEKTPOB
aToma Bogoposaa. CrnMH-opOUTalIbHOE B3auMO/IeiiCTBHE.
CaepxToHKOe paciieruieHne. JIsMOOBCKHUI CIIBUT.

Tema 4

I/ICKyCCTBeHHI)Ie AdTOMBbI, KBAaHTOBbLIC TOYKH. SHCpreTI/I‘IeCKI/IC
YPOBHM THUIIMYHBIX KBAHTOBBIX TOYEK. CIIEKTpPbI
IIOTJIOIIICHUA U JFOMUHECCHCHIINU. CI/ICTGM&TI/IKa CHGKTpOB
MOJYIPOBOTHMKOBBIX KBAHTOBBIX TOYEK.

9-10

Tema 5

CrnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. [IpuOmmkenue
HeHTpaabHOro nosyisg. CucreMaTHKa COCTOSTHUM 3JIEKTPOHOB B
HEeHTpabHOM Toj1e. O6osiouevHas MOJeNIb aToMa U TPaHMIIbI
ee MPUMEHUMOCTHU. DNEKTPOCTATUYECKOE paCIICTIIICHHE.
ITonsTue cniekrpasibHOTO TepMa. TOHKasK CTPyKTypa TepMa.
[Tpubmmxenue LS- u jj —cBsi3m.

11-12

Tema 6

CriexTpsl aTOMOB ¢ 000J1049K0# ns 1 ns2. CIEKTPHI MIETOUHBIX
U MICJIOYHO3EMEJIbHBIX 3JICMEHTOB. AToM renust. CepI/IaJIbHLIe
3aKOHOMEpPHOCTH. TOHKas cTpykTypa. MIHTEHCUBHOCTH
CHeKTpaJIbHBIX TUHUNA. CHEeKTpbl aTOMOB MeIH, cepedpa,
30710Ta M pTYTH. JIazep Ha mapax Meau U 30J10Ta.

13-14

Tema 7

CreKTpbl aTOMOB C 3aTIOJIHSFOLIIMMHECS M 3aII0JTHEHHBIMU P- ,
d- u f-o6onoukamu. TepMbl OCHOBHBIX M BO30YK/IEHHBIX
AIIEKTPOHHBIX KOHHTyparuii. ToHKas CTpyKTypa TepMOB,
UHTEHCUBHOCTH CIIEKTPAJIbHBIX JIMHUH.

15-16

Tema 8

Bo30yxnennsie aroMbl. MeTacTaOuiIbHbIE aTOMBI B T'a30BbIX
na3epax. MHoOroctyneHuaTroe cejaekTuBHOE (POTOBO30YkIeHHE
u GoTonoHM3anus aToMoB. [IpuMeHeHre MHOTOCTYIeHYaTON
CEJIEKTUBHOM (POTOMOHM3ALUS AJIS pa3JesIeHHs] U30TOIOB U B
JJIEMEHTHOM aHAJIM3E.

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU




HCHOHLSYIOTCﬂ COBPCMCHHBIC NMPCAMCTHO- U JINMYHOCTHO-OPUCHTUPOBAHHDBIC 06p330BaTeJIBHLIe
TEXHOJIOI'

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHNA TEKYUIETo,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILINHE.

Ces3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuaukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsITHE
(KII 1)
IIK-5.2 3-1IK-5.2 3, K1-8
VY-TIK-5.2 3, KU-8
B-I1K-5.2 3, K-16

HIkanbl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[kana Ka)kAOro KOHTPOJBHOTO MEPONPHUATHS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCHUMAaJIbHOTO OaJila BKIIIOYMTENbHO. MITOroBast arrectanus mo AMCUUIUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OamoB, 3apabOTaHHBIX CTYJEHTOM IPHU BHITIOJTHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

HToroas oreHKa BBICTABISIETCSI B COOTBETCTBUHU CO CHGI[yIOIJ.[CfI IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amuIoB 0aJUTbHOM TIKaJe ECTS y4eOHOH TUCIUIUIHHEI

OlleHKa «OTIIUYHO» BBICTABIISAETCS
CTYJIEHTY, €CITH OH ITy0OKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepua,
HCYEPIIBIBAIOIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C NPAKTUKOM, HCIIONL3YET B
OTBETE MaTepual MOHOTpapUuIECKOi

JIUTEPATYPBHIL.
85-89 B OlLIeHKa «XOPOII0» BBHICTABIIAETCS
75-84 C CTYAEHTY, €ClId OH TBEPAO 3HAET

MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He IOMycCKas

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC.

4 — «xopouto»

70-74

65-69 OueHka «y10BIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HAHUS TOJBKO OCHOBHOTO MaTepHaia,
3- HO HE YCBOWII €0 JICTaJIeH, J0MyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO MPaBUIIbHBIC
(opMyNIHPOBKH, HAPYIICHHS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
M3JI0KCHUH IPOrPaMMHOT0 MaTepuaJia.

OHCHKa CHEYOOBJICTBOPHUTCIIHEHO
BBICTaBJIACTCA CTYACHTY, KOTOpI:IfI HC

Hwxe 60 2 — F




«HEY0081em8OPUMENLHOY 3HAeT 3HaYUTEIbHON YacTu
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
cymecTBeHHbIe omnOKku. Kak npasuio,
OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJIOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENHBIX 3aHATHH 110
COOTBETCTBYIOIIEH JUCHUILTHHE.

8.  YUYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHO JUCHUILINHBI

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

2. 91 A 92 Atomuas ¢usuka T. 2 OCHOBBI KBAHTOBOM MEXaHUKH M CTPOSHHUE DJICKTPOHHON 000JI0UKH
aroma, : , 2022

3.539.1 E59 AtomHas 1 MoJieKyJIsipHasi CIEKTPOCKOMHS : 00IIIHE BOMIPOCH! CIIEKTPOCKOMTUUTIOCOOHE
1t By30B, M. A. EnbsimeBuy, Mocksa: JIu6pokom, 2011

4. 539.1 E59 AtoMHast 1 MOJIEKYJIApHAs] CHEKTPOCKONUA. ATOMHAs CrieKTpockonus : , M. A.
Enpsmesny, Mocksa: JInbpokom, 2009

JOITOJIHUTEJIbHA S IMTEPATYPA:
1. 539.2 T'82 Konebanus monekyn : , JI. A. I'pu6os, Mocksa: JInubpoxom, 2009

2.539.1 JI52 Henuneiinble ceneKTUBHbBIE (POTOMPOIIECCH B aTOMax M MoJieKyJax : , Jleroxos B.C., M.:
Hayxa, 1983

3.539.1 JI17 JlazepHast CrieKTpOCKOIHS KOJIeOaTeIbHO-BO30YKACHHBIX MOJIEKY : , OTB. pen. JletoxoB
B.C., M.: Hayka, 1990

4. 539.1 C50 ®uzuka aroma v vona : , CmupHoB b.M., M.: Dueproaromusnar, 1986
5.539.1 C54 Beeaenue B TEOpUIO aTOMHBIX crieKTpoB : , Codensman U.U., M.: Hayka, 1977
I[MPOI'PAMMHOE OBECITEYEHUE:

CrenranbHOe porpaMMHoe oOecriedeHue He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:
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9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

1. JleMOHCTpallMOHHBIN TPOEKTOP

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

[Ipn wm3yyeHuu Kypca CTYIAEHT JAOJDKEH TBEPAO YCBOUTh  OCHOBHBIE MPEICTaBICHHS O
CTPOCHHH aTOMOB M MOJIEKYJ, O COBPEMEHHBIX METOJaX CHEeKTPOCKONMMH W HX NPUMEHEHUH B
CMEXXHBIX 00J1acTsX, U3HUKe TBEPJOro Teia, HAHOPOTOHUKE U T.II.

[Ipu uzyuyenun pasznena «OCHOBHBIC TMOHSATHUS CIEKTPOCKOMHM» CTYIEHT IOHKEH TBEPIO
YCBOUTH (PU3UUECKUE MEXAaHU3Mbl TOHKOIO pACLICIJICHHSA, a TaKXkKe  KBAaHTOBO-MEXaHUYECKHE
OpUHIMUIBL  ero pacyera. OH JOHKEH YMETh CBSI3aTh 3TH 3HAHUS C TMPEICTaBICHUSAMH OO0 aTrome
BOZOpOJA, TMOJNYYCHHBIMH U3  Kypca oOmed Qu3MKu W KBAaHTOBOW MeEXaHWUKHA. B KkadecTBe
CaMOCTOSITENIbHOM pabOThl CTYZEH JOJKEH NOBTOPUTH pasfien «ATOM BOJOpOJa» U3 Kypca o0Iein
(U3MKM U KBAaHTOBOM MEXAaHMKH, a TaKkKe KBAHTOBO-MEXaHMUYECKYIO TEOPHUIO BO3MYILEHUN U3 Kypca
TEOPETUUECKOU (PU3UKH.

Paznen «CrtpoeHune MHOTrO3JeKTpOHHOro aroma». CTyIeHT [OJDKEH MOHATh (QHU3UYECKHUe
OPUHLUIBI  3JIEKTPOCTATUYECKOTO PpACHICTJICHUS] U yMETb IPOBECTH ero pacuer JUISE
JBYXJIEKTPOHHOI'O aTOMa € MOMOUIbI0 KBAHTOBO-MEXaHMYECKOM TEOpPUM BO3MYILIEHHMI. B kadecTse
CaMOCTOSITENIbHOW paboThl OJDKEH pelaTh 337a4ydl 1O ONpPE/IETCHUI0 aTOMAapHOTO TepMa, UCXOAs U3
000JI0YeUyHOW MOJIeNM, a TakXke 3aJadd Ha OIpeJelIeHHe BEIUYUHBI AJIEKTPOCTATUYECKOTO
pacIenaeHus..

OcCHOBBI TEOpUU paJUALMOHHBIX Mepexo0B. CTYEHT AOJKEH TBEPAO YCBOUTDH 3JIEMEHTAPHBIE
aToMapHble (OTOMPOLECCHl U B3aUMOCBA3b MEXAy HUMU. [IoHATH o0mKe MpUHIMIIBI (OPMUPOBAHUS
mpaBmwil OTOOpa HCXOJs U3 3aKOHOB COXpaHEHMsI M CHUMMETPHHM aTOMHBIX cHCTeM. B kauecTBe
CaMOCTOSITENIbHOM paboThl — MOBTOPHUTH HECTAIIMOHAPHYIO KBAHTOBO-MEXaHHUYECKYIO TEOPHIO
BO3MYILIEHUH, TOBTOPUTH TEOPHIO M3nydeHus [Inanka

11. YYEBHO-METOJUYECKHUE PEKOMEHIALIMU JJI5 IPENOJABATEJEN

CTyaeHTbI BBIHOCAT U3 Kypca o01Iei pU3nKi HeCKOJIBKO HCKaKEHHOE MPEICTABICHUE O TepME.
Cnenyer moapoOHO OOBACHUTH 3aBUCHUMOCTH 3JEKTPOCTATHUECKOTO PACIIEIUICHUS OT CyMMAapHOIO
CoMHa M CyMMapHoro opOuTaibHOro MomeHTa. [lepBoe MOXHO chenatb Ha IpUMeEpe
JBYX3JIEKTPOHHOIO atroMa ( aroma renusi). Baxkno gate nonsarus o koadduuuenrax DiHITEHA 1 00
X B3aMMOCBSI3M, a TaKXe  JaThb KBAaHTOBO-MEXAaHHWYECKHI BBIBOJ BEPOATHOCTHU PaJAUALMOHHOIO
nepexoaa U 0ObSICHUTh CTYJEHTaM, 4TO TaKO€ MAaTPUUHBIN JIEMEHT OllepaTopa AUIOJIBHOTO MOMEHTA
U €ro CBsI3b C BEPOSTHOCTBIO PaJMallMOHHOrO mepexona. YroOwl m3bexarbh (HOpMaTIbHOIO YCBOCHHUS
npaBui 0T0Opa, HE0OXOAUMO OOBSICHUTH UX (PU3UUECKYIO MPHPOJLY, O0YCIOBICHHYIO 3J€MEHTapHBIM
MIPOIIECCOM B3auMOJIeHCTBHS (POTOHA C aTOMOM. MOXKHO JaTh MOHATHE O HACBHIEHUH mepexona. s
OOBSICHEHUS] TUIMYHBIX CIIEKTPOB aTOMOB Pa3IMYHBIX MEPHUOJOB MEPHOAMUYECKON TAOIUIIBI, CIEIyeT
aKTMBHO HCIIOJIb30BaTh: MOHSATHE CHEKTPAIbHOTO TepMa, MpaBHUiIa OTOOpa, 0OOJIOUEUHYIO MOJEINb,
TEOPUI0 TOHKOTO pacHIeIyIeHUs] M T.I. YA00HO MpPOJEMOHCTPUPOBATH HEKOTOPbIE OCHOBHBIE
MPUHLIMIIBI CIEKTPOCKOIUN MHOTO3JIEKTPOHHOIO aToMa Ha MpuMmepe paboThl HEKOTOPBIX aTOMHBIX U
HMOHHBIX JIa3epOB - TAKMX Kak Jla3ep Ha Iapax MeAM U 30J10Ta, MOJAHBINA J1a3ep, reluii-HEOHOBBIN
nazep. Ilpu paccMOTpeHHMH MHOIOCTYNEHYATOro BO30Y>KAECHUS aTOMOB HEOOXOAMMO HCIOJIb30BaTh



IIOHATUE HACBIIIEHUs Iepexona. IIpy 5TOM CTyIEHTBI NOJKHBI YMETh CAMOCTOSITEIBHO CHEIaTh
OLIEHKH /Il HHTEHCUBHOCTH JIa3epHOT0 U3JIy4eHusi, TpeOyeMoil 11 3(pHEeKTHBHON MHOTOCTYIIEHYATOMH
noHu3anuu. B 3TOM pazgene HEoOXOAMMO 1aTh MOHSATHE O TEXHOJIOTHMH JIA3€PHOTO DPa3JelIeHUs
M30TOIIOB, a TaKK€ AaHAMTUYECKUX METOAAaxX JETEKTHMPOBAaHMsS AaTOMApPHBIX INpPHUMEcCEH B
KOHJICHCHPOBAHHBIX Cpefax.

ABTOp(BI):

YuctsakoB Anekcanap AnekcanapoBud, A.¢.-M.H., C.H.C.



