MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
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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

JlucuunianmHa JaeT OCHOBHBIE TMPEJACTABICHUS O  CTPOCHUM AaTOMOB H  MOJIEKYJ, O
COBPEMEHHBIX METOJ]aX CIMEKTPOCKOIUU ¥ MX MPUMEHEHUU B CMEXKHBIX 00JacTsIX, (U3UKE TBEPIOTO
Tenma, HaHO(OTOHWKE W T.aI. Kypc COCTOMT M3 JBYX OCHOBHBIX 4YacTE: OCHOBHBIC TOHSTHS

CIICKTPOCKOIIMHY U MHOT'O3JICKTPOHHBIC aTOMBI.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

Llenpto OcBOeHHUSI y4eOHOW MUCHMIUIMHBI SIBISIETCSl MOJTyYeHHE 3HAHWH, HEOOXOAMMBIX IS
yCIIEITHON MPO(ECCHOHANBHON AEATETLHOCTH B 00JIACTH MCCIEJOBAaHHM, pa3padOTOK U TEXHOJIOTHIA,
HaNpaBJICHHBIX HA PETUCTPALMIO U 00pabOTKy CHEeKTpalibHOW MH(OPMAIUK, CO3JaHHe U IPUMEHEHHE
YCTAaHOBOK M CHCTEM B 00JacTH HAaHO(OTOHHMKH, (U3UKH HAHOOOBEKTOB M KOHICHCHPOBAHHOTO

COCTOsIHHA BCIICCTBA.

2. MECTO YYEBHOW JUCIHHUILIJIMHBI B CTPYKTYPE OOII BO

JUis yCHEIHOTro OCBOEHHUS JUCIUIUIMHBI HEOOXOAMMO MpocCiylaTh Kypc oOmieil ¢pu3uku, B
YacTU KBAHTOBOH ONTHKH, (PU3MKU aTOMHOIO 57pa, a TaKKe U3Yy4UTh KYypC KBAaHTOBOM MEXaHMKH.
JucuuiuinHa HeoOXoAMMa CTyAEHTaM Ui MOHUMAHUs CTPOEHUS CIIOXHBIX aTOMOB U MOJIEKYN C
YUETOM 3JIEKTPOCTATUYECKOTO M CIIUH-OPOUTAIBHOIO B3aUMOJEHCTBHS, a TaKXKe Ul MOCIEeIyIOIIEero
n3y4eHus: POTOHUKN OPraHMUECKUX U HEOPTraHUYECKUX HAHOCTPYKTYDP.

3. ®OPMUPYEMBIE KOMIIETEHIINUU U IINTAHUPYEMBIE PE3YJIBTATbHI
OBYYEHUA

VYHuBepcanbHble H(WiIK) o0enpodeccuoHaTIbHbIE KOMITETEHIIUN

| Kon u HauMeHoBaHue KOMITIETEHIIUU | Ko n HauMeHOBaHME WHIUKATOPA JTOCTHIKEHHUSI KOMITCTCHITNH

[TpodeccuonanbHble KOMIETEHIIMM B COOTBECTBUM C 3agadaMd U oObekTamu (00iacTsaMu
3HaHUI ) TPOPECCUOHATHLHOMN e TETLHOCTH:

3apaua Oo0bexT wiu odaacts | Kox n HammeHoBanue Koa u HaumeHoBaHue
npogeccHOHAIbHOM 3HAHUA npogeccuoHaIbHOM HHIHKATOPA
aesitebHocTH (3I1]1) KOMIIeTEHIIMH; JOCTHIKEHU A
OcHoBanne npogeccnoHaIbHOI
(nmpodeccHOHANBHBIN KOMIIETeHIIUH
cranaapt-I1C, anann3
OIbITA)

KOHCTPYKTOP CKO-TE€XHOJIOTHYECKHUI

Coznanue nporpamMmm u
KOMILIEKCOB NPOrpaMm
Ha 0a3e cTaHJapTHBIX
MaKeTOB IS
BBIITOJIHCHHA pacy€TOB
B paMKax
MaTEMaTHYCCKHUX

KOMIUIEKCHI TIPOTrpamMm
JUTSL HAYYHO-
HCCIEIOBATSIbCKUX U
MIPUKIIAHBIX LEenei

[IK-5.2 [1] - Crtocoben
MPOBOJNUTH HAYUHBIE
HCCIICAOBAHUS B 00JIaCTH
ONTHYECKOTO
pUOOPOCTPOCHUS,
ONTUYECKUX MAaTEePHAIIOB
¥ TEXHOJIOTHH

3-TIK-5.2[1] - 3HaTh
OCHOBBI (P3UUECKOM
OIITUKH, TEOPHUIO
UHTEepEepeHIINH,
TG paKIIY,
BPEMEHHOH U
MIPOCTPAHCTBEHHOM




MOJEJIEH, y4acTHUE B
pa3paboTKe HOBBIX
AJITOPUTMOB U
KOMITBIOTEPHBIX
MIPOrpaMM JJIsl Hay4HO-
HCCIIEIOBATENbCKUX U
MIPUKIIAIHBIX LENEH.

cranaapt: 06.022

KOT'€pEHTHOCTH,
Ocnosanue: 3aKOHOMEPHOCTHU
[IpodeccronanbHbII pacnpocTpaHEHUs

CBETOBBIX ITYYKOB B
BaKyyMe€, OCHOBBI
aTOMHOW U
MOJIEKYJIIPHOMN
CHEKTPOCKOIUY;
V-IIK-5.2[1] - ymetn
paccuuTaTh
ONTUYECKYIO CXEMY,
MIPOBECTHU OLIEHKH
[apaMeTpoB
MaTepHuaos;
B-IIK-5.2[1] - BnageTh
OCHOBaMH
CHEKTPOCKOIIUU
aTOMOB M MOJIEKYJI

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHHUS
[IpodeccuonansHoe 1
TPYJOBOE BOCITUTAHUE

[Ipodeccuonansroe
BOCIIUTaHHE

3agaym BocriuTaHus (Kox)

Co3znanue ycioBui,
00ecIeunBaronnx,
(opmMHpOBaHUE KYIbTYPbI
HCCIIEIOBATEIBLCKON U
WHXEHEPHOU J1EeATEIbHOCTH

(B16)

Co3znanue ycioBui,
o0ecreynBaroIInX,
(dbopMupOBaHUE UyBCTBA
JUYHON OTBETCTBEHHOCTH 32
Hay4YHO-TEXHOJOTUYECKOE
pasButue Poccun, 3a
pe3yabTaThl UCCIEOBAaHUN U
ux nocnenacteus (B17)

BocnurarenbHbBIN ITOTEHIIAAT
JUCLUIUINH

Hcnonp30BaHne BOCIUTATENBHOIO
noteHnyana JucHuIniug "OCHOBEI
koHcTpyupoBanus u CAIIP", "Kypcosoit
IIPOEKT: OCHOBBI KOHCTPYUPOBAHHUS U
CAIIP", "MnxeHepHas ¥ KOMIIbIOTEPHAs
rpaduka", "leTanu MamH U OCHOBBI
KOHCTpYUpOBaHUs" 17151 pOpMUPOBAHUS
HABbIKOB BJIJICHUS 3BPUCTUYECKUMU
METOZaM1 TIOMCKa U BBIOOpA
TEXHUUYECKUX PEUICHUH B YCIOBUAX
HEOIPEAEIEHHOCTH Yepe3 ClIeUaIbHbIE
3amanus (Meroguku TPU3,
Mop(dororuueckuii aHaiIu3, MO3TOBOM
MITYPM U Jp.), KyJIbTYPhI HHKEHEpa-
pa3paboTurKa yepe3 OpraHu3alHio
IIPOEKTHOM, B TOM 4YHCJIE
CaMOCTOSITENIbHON PabOTHI
o0y4aromuxcsi ¢ UCHOIb30BaHUEM
MPOTrPaMMHBIX MTAKETOB.
1.Mcnionp30BaHne BOCIUTATEIIBHOTO
MOTEHIMaNa TUCIMILIUH
poheccuoHaNTbHOTO MOIYJIS ISt
(hopMUpOBaHUS YyBCTBA TUYHOM
OTBETCTBEHHOCTH 3a JIOCTHKEHUE
muaepctBa Poccuu B Benymux HayyHO-
TEXHUYECKHUX CEKTOpax U
(dyHIaMEHTaIbHBIX UCCIIETOBAHMSIX,
o0ecreunBaoIIruX €€ SIKOHOMUYECKOE
pa3BUTHE U BHELIHIOIO 0€30IaCHOCTb,




MOCPEACTBOM KOHTEKCTHOTO OOY4YCHHUS,
00CyXIeHHS COIIMATBHON 1
MPaKTUYECKOW 3HAUMMOCTHU PE3YIbTaTOB
HayYHBIX UCCJICIOBAHUNA U
TEXHOJIOTUYECKHX Pa3padOToK.
2.Hcnons30BaHne BOCIHTATEILHOTO
MOTEHIIAAaNa JUCIHUITIIHH

PO ECCUOHATBHOTO MOTYJIS TS
(hopMUPOBaHUS COIMATTEHOM
OTBETCTBEHHOCTH YUEHOTO 3a
pe3yabTaThl UCCIEAOBAHUHN U X
MTOCJICICTBHS, Pa3BUTHUSA
HCCIIe0BATEIILCKUX KAYECTB
MOCPEICTBOM BBITIOJTHCHUS yU4eOHO-
HCCIIeN0BATEIbCKUX 3aIaHNM,
OPUEHTUPOBAHHBIX HA U3yUYEHUE U
MIPOBEPKY HAYYHBIX (PAKTOB,
KPUTUYECKHUI aHAIIU3 MyOIMKaIuii B
npodeccnoHanbHOM 0011acTH,
BOBJICUCHUS B PEATbHBIC
MEXIUCHUIIMHAPHBIE HAYYHO-
HCCTIEA0BATEIIbCKUE TTPOCKTHI.

[IpodeccuonanbHoe Co3znanue ycioBui, Hcnonp30BaHne BOCIUTATENBHOIO

BOCIIUTaHHE o0ecre4nBaroIInX, MOTEHLKaNa JUCIUILINH
¢dbopmupoBaHue poeCCUOHATLHOIO MOIYJIS JUIs
OTBETCTBEHHOCTH 3a (hopMHUPOBaHUSA y CTYI€HTOB

npodeccHOHAIBbHBIN BHIOOP, | OTBETCTBEHHOCTH 3a CBOE
npodeccuoHanpHOE pa3BUTUE | MpodeccroHalibHOE pa3BUTHE

U npoeccuoHaNbHbIE IIOCPEJICTBOM BBIOOpA CTYJCHTaMHU
pemenus (B18) WHIWBUTyATbHBIX 00pa30BaTEIbHBIX
TPAaEeKTOPUH, OpPraHU3aLUU CUCTEMbI
OOIIEHUS MEXTy BCEMH Y4aCTHUKAMHU
o0pa3zoBaTeNpHOI0 Mpolecca, B TOM
YHCJIe C UCTIOIb30BAaHUEM HOBBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH.

S. CTPYKTYPA U COJEPKAHUE YYEFHOM TUCIATLINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:
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7 Cemecmp




1 OcHOBHbIE noHsitus | 1-8 8/8/0 25 KU-8 3-TIK-
CIIEKTPOCKOITHH. 5.2
Teopus paguanuOHHBIX
MEPEXO0JIOB.

CucremaTnka TEpMOB.

2 MHOTO03IeKTPOHHBIS 9-16 | &/8/0 25 KH1-16 | V-
aTOMBI. Tonkas [IK-
CTPYKTypa TEPMOB. 5.2,
Bo30yx1eHHbIC aTOMBI. B-

[1K-
52
Umoeo 3a 7 Cemecmp 16/16/0 50
KounTtposbnbie 50 3 3-TIK-
MeponpusitTuss 3a 7 5.2,
CemecTtp V-
[K-
5.2,
B-
[K-
5.2

* — COKpalIeHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakcHUMalbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U

(wm) HK3ameH

COKpaH_IeHI/Ie HaMEHOBaHUM q)OpM TCKYILICTO KOHTPOJIA U aTTECTAllUN PA31CJIOB:

Oo6o03na | [los1HOe HaMMeHOBaHME

YeHHe

KN KonTposb 1no uroram

3 3auer

KAJEHJIAPHBIN IIJTAH

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

U yac. , yac. yac.
7 Cemecmp 16 16 0

1-8 OcHoBHbBIC OHATHSA crieKTpockonuu. Teopus 8 8 0
paaMalMoOHHBIX NepexoaoB. CucreMaTHKa TePMOB.

1-2 Tema 1 Bcero ayiuTopHBIX 4acoB
Posb cnektpockonuu B COBpeMEHHOM (pU3MKe TBEPAOTo Tena, | 2 | 2 | 0
(u3uKe HAHOCTPYKTYP ¥ HAHO(POTOHUKE. Ownutaiin

0 | 0 | 0

3-4 Tema 2 Bcero aytuTopHbIX 4acoB
OCHOBBI TEOPUM PaAMALMOHHBIX NepeX0oa0B. CIIOHTaHHBIE U 2 |2 [0
WHIYUHPOBAHHBIE IEPEXO/IbI. BEposATHOCTH MEPEX0I0B, Omnuiaiig
CeueHHMsI MOTJIOIIEHUS U BBIHYKJICHHOTO HcITyckaHus. [IpaBuia | () 0 0
oTbopa. DKCIepUMEHTaIbHbIE METO/Ibl U3YUEHHS AaTOMAPHBIX
CIIEKTPOB.

5-6 Tema 3 Bcero ayiuTopHsIX 4acoB

AtoMm Bojopoaa. Ypasuenue lllpenunrepa nis atoma

2 |2 [0




BojopoAa. Pacnpenenenue 3neKTpOHHOM MIIOTHOCTH IS
COCTOSIHUM aToMa BoAopoaa. ToOHKasi CTpYKTypa CIEKTPOB
aToMa Bojiopoaa. CrnuH-opOUTATEHOE B3aUMOICHCTBUE.
CBepxTOoHKOE paciieryieHne. JIPMOOBCKMIA CIIBHT.

Ownutaiig

0 0 0

7-8 Tema 4 Bcero ayiuTopHbIX 4acoB
HckyccTBEeHHBIE aTOMBI, KBAHTOBBIE TOUKH. DHEPIEeTUUECKHUE 2 | 2 | 0
YPOBHM THUIMYHBIX KBAHTOBBIX TOUEK. CIIEKTPHI Omnutaiin
MOTJIOIIECHUS U JIIoMUHEecHeHInH. CHucTeMaThKa CIIEKTPOB 0 0 0
MIOJIYTIPOBOIHUKOBBIX KBAHTOBBIX TOUEK.

9-16 MHoro3/1eKTpoHHbIe aTOMbI. TOHKAasI CTPYKTYpa TepMOB. 8 8 0
Bo30y:x/1eHHbIE ATOMBI.

9-10 Tema 5 Bcero ayutopHbIx 4acoB
CrieKTpbpl MHOT03JIEKTPOHHBIX aTOMOB. [Ipubnmxenune 2 | 2 | 0
LHEeHTpanbHOro nojs. CucreMaTuka COCTOSIHUM 3JIEKTPOHOB B Ownnaitn
HeHTpanbHOM nojie. O6oI0uevHas MOJENb aTOMa U TPaHHIIBI 0 0 0
€€ IPUMEHUMOCTH. DIIEKTPOCTATUYECKOE PACILEILICHHUE.

ITonsiTne criekTpanpHOTO TEpMa. TOHKAS CTPYKTypa TepMa.
[Tpubmmkenue LS- u jj —cBs3u.

11-12 | Tema 6 Bcero ayutopHbIX 4acoB
CnexTpbl aTOMOB ¢ 000J104KO0# ns ¥ ns2. CreKTphI MEIOYHBIX | 2 |2 [0
Y TIEJIOYHO3EMENBHBIX AIeMeHTOB. AToM renust. Cepuanbable | Ounaiin
3aKkOHOMepHOCTHU. ToHKas CTpykTypa. VIHTEHCUBHOCTH 0 0 0
CHEKTpaJbHBIX JIMHUN. CIHEeKTpbl aTOMOB M€JH, cepedpa,
30710Ta U pTyTU. Jlazep Ha mapax Meau M 30JI0Ta.

13-14 | Tema 7 Bcero ayutopHbIx 4acoB
CrieKkTphl aTOMOB C 3aMOHSAIOIUMUCS U 3aTIOTHEHHBIMU p- , d- | 2 |2 [0
u f-o6onoukamu. TepmMbl OCHOBHBIX U BO30YKACHHBIX Omnunaiin
ANEKTPOHHBIX KOH(puUryparuii. ToHKast CTPyKTypa TEpPMOB, 0 0 0
MHTEHCUBHOCTHU CHEKTPAJIbHBIX JIMHUH.

15-16 | Tema 8 Bcero ayiuTopHBIX 4acoB
Bo30yxnenHsle aroMbl. MeTacTaOuIbHbIE aTOMBI B I'a30BbIX 2 |2 [0
nazepax. MHoOrocryneHyaroe ceiaekTuBHoe (poToBo30yxaeHne | Oumnaiin
1 (hoTorOHM3AIMS aTOMOB. [[pMeHeHEe MHOTOCTYTICHYAaTON 0 0 0

CEJICKTHBHOM (I)OTOI/IOHI/ISEU_II/I}I JId pa3acIiCHUS U30TOIIOB U B
OJICMCHTHOM aHaJIn3€.

CokpallieHHbIe HAUMEHOBAHUSI OHJIANH OILIUA:

Oo6o3na | [loiHOe HaMMeHOBaHMe
YyeHue

oK DNEeKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMHU
BM Buneo-marepuansl

AM Aynmo-marepuansl

[Ip3 [Ipe3enTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
nC NHTEpaKkTUBHBIN CalT

TEMbI [IPAKTUYECKWX 3AHSATUI




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




HCHOJ’ILSYIOTCSI COBPCMCHHBIC NMPCAMCTHO- U JINMYHOCTHO-OPUCHTUPOBAHHDBIC 06p2130BaTeJ'IBHLIe
TEXHOJIOI'un

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, KH-16
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. 91U T 41 OnTuveckas CIIeKTPOCKOIUS 00bEMHBIX MOJIYITPOBOIHUKOB M HAHOCTPYKTYP : , CaHKT-
[TerepOypr: Jlans, 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:

https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

1. JleMOHCTpallMOHHBIN TPOEKTOP

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

B mpouecce ocBoeHusi yueOHON AMCUUIUIMHBI CTYJEHT JIOJKEH TBEPJO YCBOUTH OCHOBHBIE
IIPEJICTABICHUA O CTPOCHMM aTOMOB U MOJIEKYJ, O COBPEMEHHBIX METOAAX CHEKTPOCKOIMHM M UX
IIPUMEHEHUH B CMEXHBIX 00J1acTsX, (PU3MKe TBEPIOro Teja, HAHO(YOTOHUKE U T.1I.

ITpu wm3yuenun pasznena «OCHOBHbBIE IMOHATUS CIIEKTPOCKOMMHU» CTYJEHT JOJKEH TBEPHO
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.

ITpu m3yuenun paszzpena "CTpoeHHE MHOIO3JIEKTPOHHOIO aToMa» CTYAEHT JIOJDKEH IOHATh
¢u3nyeckue MPUHLUIBI IEKTPOCTATUYECKOIO DPACLICNIIEHUS U yMEThb IMPOBECTH €ro pacuer ajs
JBYXJIEKTPOHHOI'O aTOMa € MOMOUIbI0 KBAHTOBO-MEXaHMYECKOM TEOPUM BO3MYLIEHHI. B kadecTse
CaMOCTOSITENIbHOW paboThl OJDKEH pelaTh 337a4ydl 1O ONpPE/IETCHUI0 aTOMAapHOTO TepMa, UCXOAs U3
000JI0YeUyHOW MOJIeNM, a TakXke 3aJadd Ha OIpeJelIeHHe BEIUYUHBI AJIEKTPOCTATUYECKOTO
pacIenaeHus..

IIpn u3yuenun pazgena "OCHOBBI TEOPUM paJHWALMOHHBIX MEPEXOJO0B" CTYNEHT IOJKEH
YCBOUTDH 3JIEMEHTAapHbIE aTOMapHble (POTOMPOILECCHl W B3aUMOCBS3b Mexay HUMH. [loHsSTH oOmiue
IPUHIUIB (POPMUPOBAHMS MPaBUI 0TOOpA MCXOJS U3 3aKOHOB COXPAHEHUS U CUMMETPHM aTOMHBIX
cucreM. B kadecTBe caMOCTOATENbHOW pabOTbl — NOBTOPUTH HECTAllMOHAPHYIO KBaHTOBO-
MEXaHUYECKYI0 TEOPUIO BO3MYILIEHUH, TIOBTOPUTH TEOPHUIO U3nydeHus [lnanka.

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.



