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

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

COCTOsIHHMA 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: POTOHUKU OPraHMUECKUX U HEOPraHUYECKHX HAHOCTPYKTYD

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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1 OcHOBHBIC mousaTus | 1-8 8/0/16 25 KH-8 V-
CIIEKTPOCKOITHH. I1K-
Teopust paguanmOHHBIX 5.2,
MEepPEX0/I0B. B-
CucremaTnka TEpMOB. [K-

5.2,
3-TIK-
5.2

2 MHOro351€KTpOHHBIE 9-16 | 8/0/16 25 K1-16 | B-
aTOMBI. Tonkas ITK-
CTPYKTypa TEPMOB. 5.2,
Bo30yxneHHBIC aTOMBI. 3-T1K-

5.2,
V-
IK-
5.2
HUmoeo 3a 7 Cemecmp 16/0/32 50
KonTpoabnbie 50 3 3-1IK-
Meponpusitust 3a 7 5.2,
CemecTtp V-
IK-
5.2,
B-
K-
5.2

* — COKpaIlleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX OallIoB J0OJDKHA ObITh paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U
(unn) sK3aMeH

CoxpalieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UX Pa3ZeyIoB:

O06o3na | Ilo1HOe HAaMMeHOBaHHe

YyeHHe

KN KoHTpoJib 110 uroram

3 3auer

KAJIEHIAPHBIN IVIAH

Henean | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

U yac. , yac. yac.
7 Cemecmp 16 0 32

1-8 OcHoOBHBIC IOHATHSA clIEKTPocKkonuu. Teopus 8 0 16
paiMalMOHHBIX NepexoaoB. CucreMaTuKa TePMOB.

1-2 Tema 1 Bcero ayiutopHbIX 4acoB
Posnb ciekTpockonuu B COBpeMEHHOU (pU3MKe TBEpAOro Tena, | 2 K | 4
(hM3MKe HAHOCTPYKTYP U HAHO(POTOHHUKE. Ownnaitn

0 |0 |0

3-4 Tema 2 Bcero ayiutopHbIX 4acoB
OCHOBBI TEOPUH PaAMALIMOHHBIX Nepexo0B. CIIOHTaHHbIE U 2 | 0 | 4
WHAYLUPOBAHHBIE NIEPEX0bl. BeposTHOCTH NIEpexo10B, Omnutaiin




CEYEHMS TOTJIOLICHUS U BBIHYKICHHOT0 Uciyckanus. [IpaBuna
oTOopa. DKCIeprUMeHTaIbHbIe METO/IbI U3YUYEHHSI aTOMapHBIX

CIIEKTPOB.

5-6 Tema 3 Bcero ayiutopHbIx 4acoB
Atom Bonopoaa. Ypasuenue lllpenunrepa nns atoma 2 | 0 | 4
Bojopoaa. Pacnpenenenue 3meKTPOHHOM MIIOTHOCTH JUIS Omnuaiin
COCTOSIHMM aToMa BoAopoaa. TOHKast CTpyKTypa CIIEKTPOB 0 0 0
aToma Bojioposia. CruH-0pOUTaIbHOE B3aUMOICHCTBHE.

CaepxToHKOe pacuierieHue. JIaMOOBCKHIA CABHT.

7-8 Tema 4 Bcero ayiutopHbIx 4acoB
HckyccTBEHHBIE aTOMBI, KBAHTOBBIE TOUKH. DHEPreTUYECKHUE 2 [0 |4
YPOBHM THIIMYHBIX KBAHTOBBIX TOUEK. CIIEKTPHI Omnutaiin
MOTIOILIEHU U JIIoMUHecieHin. CucreMaTuka CIICKTpPOB 0 0 0
MTOJIYITPOBOIHUKOBBIX KBAHTOBBIX TOUYEK.

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

9-10 |Tema$s Bcero aynutopHsix 4acoB
CrnieKTpbl MHOTO3JIEKTPOHHBIX aTOMOB. [Ipubamkenue 2 [0 | 4
HeHTpaibHOTO mojsi. CucTeMaThKa COCTOSIHUM 3JIEKTPOHOB B Omiaiig
HEeHTpaJIbHOM Tojie. O6osioueuHas MOJeNlb aToMa U T'PaHMILIbI 0 0 0
€€ MPUMEHUMOCTHU. DNEKTPOCTATUYECKOE paCIIETIIICHHE.

[TonsiTue cniekTpanbHOTO TepMa. TOHKAsI CTPYKTypa TepMa.
[Tpubmmkenne LS- u jj —cBs3m.

11-12 | Tema 6 Bcero ayiuTopHbIX 4acoB
CnexTpbl aTOMOB ¢ 000J104KO#1 ns ¥ ns2. CreKTpbI MEIOYHBIX | 2 [0 |4
U ILIE€JIOYHO3EMEIIBHBIX AEMEHTOB. AToM renus. Cepuanbible | Oniaiin
3aKOHOMepHOCTHU. ToHKas cTpykTypa. MIHTEHCUBHOCTH 0 0 0
CHEeKTpaJIbHBIX TUHUNA. CHEeKTpbl aTOMOB MeIH, cepedpa,
30j10Ta M pTYTH. JIazep Ha mapax Meau U 30J10Ta.

13-14 | Tema 7 Bcero ayiuTopHBIX 4acoB
CrexTpbl aTOMOB C 3aMOJIHAOIIMMUCS U 3aMI0JIHEHHBIMU p- , d- | 2 [0 |4
u f-o6omoukamu. TepMbl OCHOBHBIX U BO30Y>KAECHHBIX Ownutaiin
ANEKTPOHHBIX KOH(puUrypamnuii. ToHKas CTpyKTypa TEpMOB, 0 0 0
UHTEHCUBHOCTHU CHEKTPAJIBHBIX JIMHUU.

15-16 | Tema 8 Bcero ayiutopHbIx 4acoB
Bo30yxnennsie arombl. MeTacTabuiIbHbIE aTOMBI B T'a30BbIX 2 [0 | 4
nazepax. MHOrocTyIeH4aToe cesleKTUBHOE (oTOBO3OY AeHUE | OHaiH
u hotononmzanus aroMoB. [IpuMeHeHre MHOTOCTYTIEHYaTON 0 0 0

CEJICKTUBHOMW (DOTOMOHM3AIHUS JUTsI pa3/IesIeHUs U30TOIOB U B
9JIEMEHTHOM aHaJIu3e.

CokpalleHHbIe HAUMEHOBAHMS OHJIANH OTIUIA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YyeHHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
JN)I IlomHOTEKCTOBBIE TEKIINHU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[1p3 [Ipe3enTanmu

T Tectbl




5CM

DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI

ncC

NHTEepaKkTUBHBIN CalT

TEMbI [TIPAKTUYECKWX 3AHSATUI

Henean

Tembl 3ansiTuii / Conepxxanue

7 Cemecmp

1-2

Tema 1
Posb criekTpockonuK B COBPEMEHHOHN (U3UKE TBEPAOIo Tea,
(Gu3HMKe HAHOCTPYKTYP M HAHO(OTOHUKE.

Tema 2

OCHOBLI TGOpI/II/I paJII/IaHI/IOHHBIX HepeXOJIOB. CHOHTaHHBIe 158
MHIYIUPOBAHHbBIE NTepexo/ibl. BeposTHOCTH mepexoaoB,
CCUCHUA IIOTJIOIICHUA N BBIHY)KJICHHOFO I/ICHyCKaHI/ISI.
[TpaBuna or6opa. JKCIIEpUMEHTAILHBIE METOIbI H3yUSHUS
aTOMapHI)IX CHGKTpOB.

Tema 3

AtowMm Bogopoaa. Ypasuenue lllpenunrepa nis aroma
Bojopona. Pacnpenenenue s3neKTpOHHON INIOTHOCTH JUJIS
COCTOSIHMM atoMa BoAoposa. TOHKas CTPyKTypa CIIEKTPOB
aToma Bogioposaa. CrnMH-opOUTaIbHOE B3aUMO/ICIICTBHE.
CBepxToHKOE pacuieryieHue. JIPMOOBCKMIA CIIBHT.

Tema 4

HckyccTBeHHBIE aTOMBI, KBAHTOBBIE TOYKH. DHEPTeTUYECKUE
ypOBHI/I THUIIMYHBIX KBAHTOBBIX TOYCK. CHGKTpBI
MIOTJIONICHUS U IIOoMUHEeCIeHITnd. CHCTeMaTHKa CIIEKTPOB
MNOJYINPOBOJHHMKOBEIX KBAHTOBEIX TOYCK.

Tema §

CrieKTpsl MHOTORJIEKTPOHHBIX aTOMOB. [Ipubnimkenue
LHEeHTpaJIbHOTO ToJIs. CHUCTEMAaTHKaA COCTOSTHUM 3JIEKTPOHOB B
HeHTpaabHOM moJie. O0o04YeyHast MOJIETh ATOMa U TPaHUIIBI
€€ IPUMEHUMOCTH. DJIEKTPOCTATUYECKOE PACILEIICHNUE.
[ToHsTHE ClIEKTpabHOTO TepMa. TOHKas CTPYKTypa TepMa.
[Tpubmxenne LS- u jj —CcBs3H.

11-12

Tema 6

CriekTpsl aTOMOB ¢ 000J109K0# ns 1 ns2. CIEKTPHI MIETOYHBIX
U IIEJIOYHO3EMENIBHBIX AJIeMEHTOB. AToM renust. CepuaibHbie
3aKkoHOMepHOCTH. ToHKas cTpykTypa. VHTEeHCMBHOCTH
CHEKTPaNbHBIX JIMHUK. CIEeKTphl aTOMOB MeJH, cepedpa,
30710Ta M PTYTH. JIazep Ha mapax Meau U 30J10Ta.

13-14

Tema 7

CreKTpbl aTOMOB C 3aIIOJIHSFOLIMMKCS U 3aII0THEHHBIMH P- ,
d- u f-o6omoukamu. TepMbl OCHOBHBIX M BO30YKICHHBIX
AIIEKTPOHHBIX KOHHTrypaluii. ToHKast CTpyKTypa TepMOB,
WHTECHCUBHOCTH CIICKTPAJIbHBIX JIMHUH.

15-16

Tema 8

Bo30yxnenHbie aroMbl. MeTacTaOuiIbHBIE aTOMBI B Ta30BBIX
nazepax. MHOroctyneHuyaTtoe cejaeKTUBHOE (POTOBO30YKIeHHE
u GpoTonoHM3anus aToMoB. [IpuMeHeHne MHOTOCTYIeHUaTOH
CEeJIEKTUBHOM (POTOMOHM3ALINS AJIS pa3JesIeHHs U30TOIOB U B
JJIIEMEHTHOM aHAJIM3E.




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

I/ICHOHB3YIOTCSI COBPCMCHHBIC MMPEAMCTHO- U JIMYHOCTHO-OPUCHTUPOBAHHLIC O6paSOBaT€JIbHBIe
TCXHOJIOTHH

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB M0 TUCIUIUIMHE 00ECIIeUnBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHs (KOMIIETEHIMH M UX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYLIETro,
PYOEKHOTO U IPOMEXKYTOUYHOTI'O KOHTPOJISI IO JUCLUIUIMHE.

CBsa3p Mexny (opMUpyeMBIMH KOMIIETEHUUSAMH M (opMaMH KOHTpPOJII HUX OCBOCHHMS
NIpEJCTaBIICHA B ClIeAyIOIeH Tabnuie:

KOMHeTeHHI/Iﬂ I/IHI[HKaTOPLI OCBOCHUA ATTeCTaHI/IOHHOC MeponpusiTue
(KTI 1)
TK-5.2 3-1IK-5.2 3, K-8, KU-16
V-IIK-5.2 3, K-8, KI-16
B-TTK-5.2 3, K-8, KU-16

HIxkanabl oneHKH 00pa3oBaTENIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO Oauta BKIIIOYMTENbHO. MTOroBast arrectanus mo AMCUUIUIMHE oneHuBaercs nmo 100-
0ayUTbHOM IIKae W MpeACTaBiIsIeT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUH
3aJlaHui B paMKax TEKYILEro U MpoMeXyTOUYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOM IKaJIE ECTS Y4eOHOW TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYJICHTY, €CITH OH TJIyOOKO M TIPOYHO
YCBOHJI IPOrPaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEIOBATEIIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKHU CTPOMHO ero
M3JIaraeT, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONIB3YET B
OTBETE MaTepUall MOHOTPAPHUIECCKOM

JIMTEPATYPHI.
85-89 B Or1ieHKa «XOPOIII0Y» BBICTABIISIETCS
75-84 C CTYJICHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TPaMOTHO U TIO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABIISICTCS CTYACHTY, €CJIH OH HMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWII €r0 JeTalei, 0mycKaeT
60-64 «Y0081eMBOPUMETILHOY E HETOYHOCTH, HEIOCTATOYHO NPABIIILHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIIeJOBATEIbHOCTH B




H3JI0KCHUHU IPOTPAaMMHOI'0 MaTcpuaja.

OrneHka «HEyJOBIETBOPUTEIBLHO»
BBICTaBJISIETCS] CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MIPOrpaMMHOI0 MaTepuaa, 10IMyCcKaeT
H 60 2- F CylecTBeHHbIe ommnOKu. Kak npasuio,
HoKe «Hey0081emBOPUMETILHOY OLICHKA «HEYJOBJIETBOPUTEIILHOY
CTaBUTCA CTYJEHTaM, KOTOpbIe HE MOTYT
MPOJOJLKUTE 00ydeHHe Oe3
JOTIOJHUTENIBHBIX 3aHATHI MO
COOTBETCTBYIONIEH AUCIUIIIIMHE.

8.  YUYEBHO-METOJUWYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCUUIIIAHBI

OCHOBHAA JINTEPATYPA:
1. OU C21 Carbon Nanoparticles and Nanostructures : , Cham: Springer International Publishing, 2016

2. 91 A 92 Atomuas pusuka T. 2 OCHOBBI KBAHTOBOI MEXaHUKU U CTPOEHHE IEKTPOHHON 000I0UKH
aTtoma, : , 2022

3. O @ 90 Ontuueckue cuekTpsl atoMoB : , Cankt-IletepOypr: Jlanp, 2022

4. 539.1 E5S9 AtomHast 1 MOJIEKYJISIpHAsi CIIEKTPOCKOIHUS ;: OOIIHME BOIIPOCHI CIIEKTPOCKOMTUUIIOCOOHE
1t By30B, M. A. EnpsimeBuy, Mocksa: JIn6pokom, 2011

5.539.1 ES9 AtoMHas 1 MOJEKyJIsIpHAs: CHEKTPOCKONHS. ATOMHAas CieKTpockonus : , 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 HenuHeiiHple celeKTUBHBIC (DOTOMPOIIECCHI B aTOMaxX U 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 ®usuka aroma 1 vona : , CmupHoB b.M., M.: Dueproaromusaar, 1986
5.539.1 C54 BBeaenue B TeOpUIO aTOMHBIX criekTpoB : , Codensman U.U., M.: Hayka, 1977
[MPOTPAMMHOE OBECITEYEHUE:

CrnenanbHOe MporpaMMHoOe oOecriedeHue He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

1. JleMOHCTpaIIMOHHBINA TPOCKTOP

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

[Ipn wm3yyeHuu Kypca CTYAEHT AOKEH TBEPAO YCBOUTH  OCHOBHBIE MPEICTaBICHUS O
CTPOCHHH aTOMOB M MOJIEKYJ, O COBPEMEHHBIX METOJaX CHEeKTPOCKONMHH U HX NMPUMEHEHUH B
CMEXHBIX 00J1acTsX, (U3HUKe TBEPJOro Teia, HAHOPOTOHHUKE U T.II.

[Ipu uzyuenun pazgena «OCHOBHBIE MOHSATHSL CHEKTPOCKONUU» CTYJIEHT JOJDKEH TBEPIO
YCBOUTh (PU3MYECKHE MEXAaHU3Mbl TOHKOTO pACIICIUICHHS, a TaKKe  KBAHTOBO-MEXaHHYECKHE
OpUHOMIEL  ero pacuera. OH JOHKEH yMETh CBS3aTh OTH 3HAHUSA C IPEACTABICHUSAMH 00 aTome
BOJIOpPOJIa, TOJNYyYEHHBIMH U3  Kypca oOmed Qu3nku W KBAaHTOBOM MeEXaHWUKHA. B kadecTBe
CaMOCTOSITENIbHOW PabOThl CTYACH NOJDKEH MOBTOPUTH pasnen «ATOM BOAOpOIa» M3 Kypca oO0miei
(U3MKY U KBAaHTOBOM MEXaHMKH, a TaKkKe KBAHTOBO-MEXaHMUYECKYIO TEOPHUIO BO3MYILEHUN U3 Kypca
TEOPETHUECKOU (PU3UKH.

Paznen «CrtpoeHne MHOTrO3JeKTpOHHOro aroma». CTyIeHT [OJKEH MOHATh (QHU3NYECKHe
MPUHLUIIB  AJEKTPOCTATUYECKOTO0 PACIICIUIEHUs MW yMETh IPOBECTU €ro pacyer JUTSt
JBYX3JIEKTPOHHOTO aTOMa C MOMOIIbI0 KBAaHTOBO-MEXAHMUYECKOW Teopuu BO3MyleHui. B kauecTtBe
CaMOCTOSITENILHOW pa0OoThI JOKEH peliaTh 3a/Ja4d MO ONPEICTICHHI0 aTOMApHOTO TepMa, UCXOMS U3
000JIOUEUHOI MOJENM, a TaKXkKe 3a7aud Ha OMpeJelieHHe BEIHMYUHBI 3JIEKTPOCTATHIECKOTO
pacIenaeHus..

Pazgen "OcHOBBI Teopuu paauaniioOHHBIX TepexonoB". CTyIeHT HOKEH TBEPAO YCBOWUTH
3JIeMEHTapHbIe aTOMapHbIe (POTOMpOIIECCH U B3AUMOCBA3b MEXTy HUMH. [IOHATH 0OLIMe MPUHIUIIBI
(hopMupoBaHUs TpaBUI OTOOpA MCXOMAS U3 3aKOHOB COXPAHEHHUS M CUMMETPUU aTOMHBIX cucTeM. B
KauecTBE CaMOCTOSITENIbHON pPabOThl — TOBTOPUTH HECTAMOHAPHYID KBAHTOBO-MEXaHHUYECKYIO
TEOPHIO BO3MYLIECHUH, HOBTOPUTH T€OpUIO U3nyueHus [lnanka

11. YYEBHO-METOJIMYECKHUE PEKOMEHIALIMHU JJIsSI MTPEMNOJABATEJE

CTyaeHTbI BBIHOCAT U3 Kypca o0mei (pu3nKi HeCKOJIbKO HCKaKEHHOE MPEICTABICHUE O TepME.
Cnenyer moapoOHO OOBACHHUTH 3aBUCHUMOCTH 3JEKTPOCTATHUECKOTO PACIICIUICHHS OT CYyMMAapHOTO
CIIMHa ¥ CyMMapHOro OpOMTalbHOr0O MOMeHTa. IlepBoe MOXKHO caenarb Ha IpUMepe
JBYX3JIEKTPOHHOTO atoMa ( aroma renusi). BaxkHo gath noHarus o ko3dduurenrax DiHIITetHA U 00
UX B3aMMOCBSI3M, a TakXe  JaTb KBAHTOBO-MEXaHMUYECKHI BBIBOJ BEPOSTHOCTH pajUallMOHHOIO
nepexoaa U oObSICHUTh CTYJEHTaM, 4TO TaKO€ MAaTPUUYHBIN JIEMEHT OllepaTopa AUIOJIBHOTO MOMEHTA
U €ro CBsI3b C BEPOSATHOCTBIO PaJMallMOHHOrO mepexona. YtoOwl m3dexkarb (HOpMaTIbHOIO YCBOCHHUS
npaBui 0TOOpa, HEOOXOAUMO OOBSICHUTH X (PU3UUECKYIO NMPHUPOLY, O0YCIOBICHHYIO 3J€MEHTapHBIM
MPOIIECCOM B3auMOJIEHCTBHS (POTOHA C aTOMOM. MOXKHO JaTh MOHATHE O HACBHICHUM mepexona. s
OOBSICHEHUS! TUMMMYHBIX CIIEKTPOB aTOMOB PAa3IMYHBIX MEPHUOJOB MEPHUOIMUECKON TAOIHUIBI, CIETyeT
aKTHBHO HCIIOJIb30BaTh: MOHSATHE CHEKTPAIBHOTO TepMa, NMpaBHiIa OTOOpa, 0OOJIOUEUHYIO MOJEINb,
TEOPUIO TOHKOI'O PACHICIUIEHHs U T.I. YJ00HO MNPOJEMOHCTPUPOBATb HEKOTOPHIE OCHOBHBIE
MIPUHIUIBI CIEKTPOCKOIIMKM MHOTO3JIEKTPOHHOTO aToMa Ha IpuMepe 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.
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