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AHHOTANIUA

JlucuumuinHa J1aeT OCHOBHBIE MPEACTABIEHUS O  CTPOGHHUU AaTroOMOB U MOJIEKYN, O
COBPCMCHHBIX METOJAaX CIICKTPOCKOIIMU H UX NPHUMCHCHUU B CMCIKHBIX O6JI&CT$IX, (1)I/I3I/IKC TBCPAOTO
Tena, HAHO(POTOHHKE | T.II.

Kypc cocroutr w©3 JByX OCHOBHBIX YaCTEW:

MHOT'O3JICKTPOHHBIC aTOMBI.

OCHOBHBIC TIIOHATHA CICKTPOCKOIIMHU U

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

[lenbto ocBOeHMS Y4eOHOM TUCIMIUIMHBL SBISETCS IMONYYeHHE 3HAHUN, HEOOXOAUMBIX IJIs
ycrnemHoi npodeccuoHaIbHONU NesSTENbHOCTH B 00JacTU MCCIEI0BaHUM, pa3pabOTOK U TEXHOJIOTHIA,
HAINpPAaBJICHHBIX HA PETUCTPAIMIO U 00pabOTKY CIIEKTpATbHONW HH(OPMAIINH, CO3/IaHNEe W TPUMECHECHUE
YCTAaHOBOK W CHUCTEM B 0O0JIacTH HAaHO(POTOHHWKH, (PH3UKH HAHOOOBEKTOB M KOHICHCHPOBAHHOTO

COCTOsHHA BECIICCTBA

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

JUis yCIemHoro OCBOEHUS AMCUUIUIMHBI HEOOXOIMMO IMpOocCiylaTh Kypc obOmeil ¢gpusuku, B
YacTH KBAaHTOBOHM ONTHKH, (PU3MKM aTOMHOIO $/pa, a TaKXKe HU3YYUTh KypC KBAHTOBOM MEXaHUKH.
JlucuuiuinHa HeoOXoIuMa CTyAEHTaM JUlsl TIOHMMaHMs CTPOEHMs CIOXKHBIX aTOMOB U MOJIEKYJ C
YUYETOM 3JIEKTPOCTATUYECKOTO M CIIUH-OPOUTAIILHOTO B3aMMOAEUCTBUS, a TaKXKe Ul MOCIEAYIOIEro
U3Yy4eHHUs (POTOHUKHM OPraHUYECKUX U HEOPTaHUYECKUX HAHOCTPYKTYP

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccHOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIINU ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHITUN

[IpodeccuonaibHble KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W oOBbekTamu (0OJacTsiMu
3HaHUN) PO ECCUOHATBHON AESITEbHOCTHU:

3agaua O0bexT WiIn Koa n nHaumeHoBaHue Koa n nHaumeHoBaHue

npogdeccuoHaIbLHOM 00J1aCTh 3HAHUA npogdeccuoHaIbLHOM HHAUKATOPA

aesiteabHocTu (3I1]1) KOMIIETEHIINH; JIOCTHKEHUS
OcHoBaHue npogdeccuoHaIbLHOM
(mpogeccuoHAIBHBII KOMIIETEeHIHH

cranaapr-IIC, ananus
onbITa)

HAay4YHO-MCCIIEN0BATEIbCKUAMN

AHanu3 Hay4HO-
TEXHUYECKON
uHpopManuy,
OTEYECTBEHHOTO H
3apy0eKHOTO OTBITA TTO
TEMaTHKe

Marepuansl,
KOMITOHEHTHI,
JJIEKTPOHHBIE
puOopHI,
YCTPOMCTBA,
YCTaHOBKH, METO/bI

IIK-3 [1] - Criocoben
aHAIM3UPOBATH U
CHUCTEMAaTU3UPOBATH
pe3yJIbTaThI
HCCIIeOBaHUIA,
ONPEACIISITh CTENEHB

3-I1K-3[1] - 3nanue
3aKOHOB
CTaTHCTUYECKON
¢buzuky;

V-TIK-3[1] - Ymenue
HAXOJUTh HAYYHYIO




ncciacg0oBaHus

4. BOCIIUTATEJIbHBIA MOTEHIUAJ IUCLHUATLIIMHBI

WX HCCICI0BAHNS,
MPOSKTUPOBAHUS U
KOHCTPYHPOBAHUS.
TexHomoru4aeckue
MIPOIIECCHI
MIPOU3BO/ICTBA,
JHArHOCTUYECKOE U
TEXHOJOTHYECKOE
obopyoBaHue,
MaTeMaTU4YeCKue
MOJICIIH, aJITOPUTMBI
peIIeHUsT TUTIOBBIX
3a1ay B 00J1acTu
DIIEKTPOHHKY H
HaHORJICKTPOHHUKH.
CoBpeMeHHOe
MIPOrpaMMHOE U
UH(POPMALIMOHHOE
obecneyeHne
MIPOIIECCOB
MOJICIIUPOBAHUS U
MIPOSKTUPOBAHUS
U3Ienni
JICKTPOHHKH H
HaHORJICKTPOHHUKH.
MHaOBaIIMOHHBIC
TEXHUYECKHE
peuienus B chepe
0a30BBIX MOCTYIATOB
MIPOSKTHPOBAHHSI,
TEXHOJIOTHH
M3TOTOBJIEHUS U
MPUMEHEHUS
DIIEKTPOHHBIX
npubOpoB U
YCTPOMCTB.

JIOCTOBEPHOCTH
pe3yabTaToB
IKCIIEPUMEHTAIIbHBIX
HCCIICAOBaHUIA,
COIMOCTABIIATh
MOJIYYCHHBIC PE3Y/IbTATHI
C MHPOBBIM YPOBHEM,
MPEICTABIISATh
MaTepHAJIbI B BUJIE
HAyYHBIX OTYCTOB,
yOJIMKaIUi,
npe3eHTanuii, 6a3
JAHHBIX

Ocnosanue:
[IpodeccronanbHbIi
crannapt: 40.011

nHpopManuo B 6a3zax
IAaHHBIX, BBIIOIHATE €6
aHaJIu3 U
CHCTEMaTHU3aIUIO,
MIPEICTABIISATH
PE3YNIBTaThI CBOUX
HCCIIEAOBAHUN B BUE
JIOKJIAJIOB, OTYETOB U
nyOJuKaIui. ;
B-TIK-3[1] - Branenue
METOIaMH 00paboTKH
pE3yIIbTaTOB
M3MEpEHUI

Hanpasnenus/uenu
BOCHHATaHUS

3amaun BocuTaHus (KON)

JAUCHUITIINH

BocrnmmrarensHBIN ITOTEHITAAIT

[IpodeccuonansHoe u
TPYI0BOE BOCIIUTAHHE

Coznanue yciosui,
o0ecreunBaroIInX,
(dhopMUpOBaHHE KYTbTYPBI
HUCCIIEIOBATEILCKON 1
WHXEHEPHOU e TEIIbHOCTH

(B16)

Hcnonp30BaHne BOCIUTATEIBHOTO
noteHnuaiza JucuuInivg "OCHOBEI
koHcTpyupoBanus u CAIIP", "Kypcosoii
MIPOEKT: OCHOBBI KOHCTPYUPOBAHUS U
CAIIP", "nxeHepHas U KOMIbIOTEPHAs
rpaduka", "/leTanu MammH ¥ OCHOBBI
KOHCTpYUpOoBaHus" 17151 pOPMUPOBAHUS
HAaBbIKOB BJIAJICHUS 3BPUCTUUECKUMHU
MeTOZaM1 TIOUCKa U BBIOOPA
TEXHUUYECKUX PEHICHUN B YCIOBUSIX
HEOIPEEIIEHHOCTH Yepe3 CIIELUaIbHbIE




3amanus (Mmeroauku TPU3,
Mopdororudeckuii ananu3, MO3roBOH
HITYPM U Jp.), KYJIbTYPbl HHXKCHEpa-
pa3paboTdrKa yepe3 OpraHu3aIuio
IPOEKTHOM, B TOM YHUCJIC
CaMOCTOSITENIHON PabOTHI
00yJaromUXCcsl ¢ UCIOIb30BAHUEM
[IPOIPAMMHBIX IIAKETOB.

[IpodeccnonanpHOE
BOCITUTAHHE

Co3nanue yciaoBuid,
00ecreunBaroIInX,
(dhopmMupoBaHUE YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a
HAaY4YHO-TEXHOJIOTHYECKOE
passurue Poccun, 3a
pe3yJIbTaThl UCCIEAOBAHUMN U
ux nocnencteus (B17)

1.Ucnonp30BaHre BOCIUTATEIHHOTO
MOTEHIMaJIa TUCIUIUTHH
pohecCuOHATBEHOTO MOAYJIS JIIs
(bopMHUpOBaHUS UYBCTBA TMYHOU
OTBETCTBEHHOCTH 3a IOCTU)KEHUE
muaeperBa  Poccun B Benymux Hay4HoO-
TEXHUYECKUX CEKTOpax U
(yHIaMEHTAIBHBIX HCCIIEIOBAHUSX,
00ecnevnBarIIuX €€ SKOHOMHUECKOe
pa3BUTHE U BHEIITHIOI 0€30MacHOCTb,
MOCPEACTBOM KOHTEKCTHOT'O O0y4eHHs,
00CYX/ICHUS COLIMAIBHON U
MPAKTUYECKON 3HAYMMOCTH PE3yJIbTaTOB
HAYYHBIX UCCIICIOBAaHUN U
TEXHOJOTHYECKHUX Pa3pabOToK.
2.Mcnonb30BaHi€e BOCIUTATEIBLHOTO
NOTEHIIMaNa TUCIUTLINH
po¢eCCHOHATHHOTO MOYIIS ISt
(hopMUpOBaHUS COITUATBHOMN
OTBETCTBEHHOCTH yYEHOTO 32
pe3yibTaThl UCCIAEIOBAaHUN U X
MIOCTICICTBUS, PA3BUTHSI
UCCIIeI0BATEIbCKUX KaYeCTB
MOCPENICTBOM BBITIOJIHEHHSI Y4e€OHO-
UCCIIeI0BaTEIbCKUX 3aJJaHNH,
OpPUEHTHPOBAHHBIX HA U3YUYEHUE U
IPOBEPKY HayuHBIX (DAKTOB,
KPUTUYECKUM aHaIu3 MyOnuKamnuii B
npodeccuoHanbHONi 001IacTu,
BOBJICUCHUS B pealIbHBIC
MEXIMCIUIUITMHAPHbIE HAyYHO-
WCCIIEIOBATEILCKUE TPOCKTHI.

[TpodeccnonanbHoe
BOCIITUTaHUEC

Coznanue yciosui,
o0ecreunBaroIInX,
¢dbopmupoBaHue
OTBETCTBEHHOCTH 32
npogeccuoOHaIbHBIN BBIOOD,
npo¢eCCuOHATBHOE Pa3BUTHE
U IpodeccuoHaNbHbIE
pemenus (B18)

Hcnonb30BaHne BOCIUTATEIHLHOTO
IIOTCHIIUaJIa AUCIIUIIJIINH
npodeccnoHaTEHOTO MOIYJIS IS
(hopMupOBaHUS y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
po¢eCCHOHATBHOE Pa3BUTHE
MOCPEICTBOM BBIOOpA CTyIEHTAMU
WHAUBUAYAJIbHBIX O6p330BaTeJ'H)HI)IX
TPaeKTOPHUI, OpraHU3alliu CHCTEMBbI
0OIIIeHNS MKy BCEMHU yUYaCTHUKAMU
00pa30BaTeNnbHOTO MpoIlecca, B TOM
YHCIIe C HCIIOTh30BaHNUEM HOBBIX




' MHOPMALHOHHBIX TEXHOIOTHA.

5.

CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:
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5 Cemecmp
1 OCHOBHEBIE noustus. | 1-8 4/16/0 25 KH-8 3-T1K-3,
Teopus paguanmoOHHBIX V-I1K-3,
TIePEX0JI0B B-TIK-3
2 | MHOrO3JIeKTpOHHBIE 9-16 | 4/8/0 25 KH-16 | 3-11K-3,
aTOMBI. Touxkas V-IIK-3,
CTPYKTypa TEPMOB B-I1K-3
Hmoezo 3a 5 Cemecmp 8/24/0 50
KoHTpoJibHbIE 50 D 3-TIK-3,
MepomnpusiTusi 3a S V-1TIK-3,
Cemectp B-T1K-3

* COKpAIICHHOC HAUMCHOBAaHHUC (I)OpMLI KOHTPOJIA

*

(unn) sK3aMeH

* CyMMa MAaKCHMAJIbHBIX OaioB JOJDKHa OBITh paBHa 100 3a CCMECTP, BKIIKOYAA 3a4Y€CT U

COKpaH_IeHI/IC HaVMEHOBaHHUM q)OpM TEKYLICTO KOHTPOJISA U aTTECTAllUN pa3JICJIOB:

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

K1 KoHnTposns 1o uroram
5 OK3aMeH
KAJIEHIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.
5 Cemecmp 8 24 0
1-8 OcHoBHble noHATHS. Teopusi painalMOHHBIX IePeX0/10B 4 16 0
1-2 Tema 1 Bcero aynutopHsIxX 4acoB
Ponb criekTpockonuu B coBpeMeHHOM (hu3uke TBepAoro tena, | 1 ‘ 4 ‘ 0
¢u3nKe HAHOCTPYKTYP ¥ HAHO(POTOHUKE. Omnunaitn
0 |0 |0
3-4 Tema 2 Bcero aynutopHsix 4acoB
OCHOBBI TEOPHH PAAUALIMOHHBIX NTepexo0B. CIIOHTaHHbBIE U 1 ‘ 4 ‘ 0




VMHyLIUPOBAaHHbIE IIEPEX0/bl. BeposTHOCTH IIEpeXoa0B,
CEYEHM TOTTIOLIEHUS U BBIHYKICHHOIO UCITyCKaHU.
[IpaBuna orOopa. DKCIIEPUMEHTAIBHBIE METOABI H3yYECHUS
aTOMAapHBIX CIIEKTPOB.

Ownnaiig

0 0 0

5-6 Tema 3 Bcero ayauTopHbIX 4acoB
Atom Bojgopoaa. Ypasuenue lllpenunrepa s aroma 1 | 4 | 0
Bojiopona. PacnpezneneHue 351eKTpOHHON TNIOTHOCTH JIJIst Omnuaitn
COCTOSIHUMI aToma Bojiopoja. TOHKast CTPYKTypa CIIEKTPOB 0 0 0
atroma Bogiopoaa. CrnuH-opOUTaIbHOE B3aMMO/ICHCTBHE.

CBepxToHKOE paciierienne. JISMOOBCKHiT C/IBHT.

7-8 Tema 4 Bcero ayauTopHbIX 4acoB
HckyccTBeHHBIE aTOMBI, KBAHTOBBIE TOUKH. DHEPreTUYECKUE 1 | 4 | 0
YPOBHU THUIMUYHBIX KBAaHTOBBIX TOYEK. CIIEKTPHI Omnuaitn
MOTJIOLIEHUS U IIOMUHecHeHInH. CrucreMaTHKa CIIEKTPOB 0 0 0
MIOJTYITPOBOTHUKOBBIX KBAHTOBBIX TOUEK.

9-16 MHoros1eKTpoHHbIe aTOMBI. TOHKASI CTPYKTYpPa TePMOB 4 8 0

9-10 Tema S Bcero ayauTopHbIX 4acoB
CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. [Ipubmikenue 1 | 2 | 0
HeHTpasbHOTo NoJsl. CHCTEMaTHKa COCTOSIHUMN 3JIEKTPOHOB B Omnunaitn
HeHTpaabHOM Mosie. O6omoYeyHast MOJIeNb aToMa ¥ TPaHullbl | ( 0 0
ee MPUMEHUMOCTH. DJIEKTPOCTATHUECKOE PACIICIUICHHUE.

[TonsTue criekTpanbHOro TepMa. ToHKas CTPYKTypa TepMma.
[Tpubmmxenne LS- u jj —cBs3m.

11-12 | Tema 6 Bcero aynutopHbIX yacoB
CnexTpsl aTOMOB ¢ 0005104K0M ns 1 ns2. COeKTps! menoyHbx | 1 |2 [0
U IIETIOYHO3EMENBbHBIX AIeMEeHTOB. AToM renius. Cepuanbibie | OQHiaifH
3aKOHOMepHOCTU. ToHKas cTpykrypa. MIHTEHCMBHOCTH 0 0 0
CHEeKTpaJIbHBIX TUHUHA. CIHeKTpbl aTOMOB MeJu, cepedpa,
30j10Ta M pTYTH. JIazep Ha mapax Meau U 30J10Ta.

13-14 | Tema7 Bcero aynutopHbIX yacoB
CrieKTpbl aTOMOB € 3aIIOJIHAIOIIUMUCS U 3alI0JIHEHHBIMU P- 1 | 2 | 0
d- u f~-obonoukamu. TepMbl OCHOBHBIX U BO30YKICHHBIX Omnunaiin
AJIEKTPOHHBIX KOH(pUTypanuid. TOHKast CTPyKTypa TEPMOB, 0 0 0
WHTEHCUBHOCTH CHEKTPAIBHBIX JIMHUH.

15-16 |Tema$8 Bcero ayuTopHBIX 4acoB
Bo30yxnenHsie aroMbl. MeTacTaOUIbHBIE aTOMBI B Ta30BbIX | 1 ] 2 ’ 0
nazepax. MHOrocTyreH4aToe celleKTUBHOE (OTOBO3OY AeHHE | OHiaiiH
u ¢poronoHuszanusa aromoB. [IpuMeHeHne MHOrocTyneHuatoi | Q 0 0

CEJICKTUBHOU (DOTOMOHM3AIMS JTs pa3/iesIeHUsI U30TOIOB U B
AJIEMEHTHOM aHaJInu3e.

CokpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUM:

Oo6o3nauenne | IloiHOe HAaMMEHOBaHHUE

OK DIIEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai

111 ITOTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynno-marepuanbl

I1p3 IIpe3enTanuu

T TecTel

5CM DJEKTPOHHBIE CITPaBOYHbIE MaTepUabl




| ncC ‘ VM HTEepaKTUBHBIA CAUT

TEMbI ITIPAKTUYECKUX 3AHATUN

Hepnesan | Tembl 3ansaTuii / Conepxxanue

5 Cemecmp

1-2 Tema 1
Poub criekTpockonuy B COBpeMEHHOMU (DHU3HMKE TBEPOTo Tena, (PU3UKe HAHOCTPYKTYP U
HaHO()OTOHHKE.

3-4 Tema 2

OCHOBBI TCOPHH PATUAIIMOHHBIX Tepex010B. CIIOHTaHHBIE U HHAYIIUPOBAHHBIE IIEPEXOIbI.
BeposiTHOCTH 11epex0/10B, CEUCHHMSI MTOTJIOIICHUS U BRIHY)KJICHHOTO HCITycKaHus. [IpaBuiia
oTO0opa. DKCIIEPUMEHTAIbHBIC METO/IbI H3YUCHHSI AaTOMAPHBIX CIIEKTPOB.

5-6 Tema 3

AtoMm Bogopoaa. Ypasuenue Illpenunrepa s atoma Bogopoaa. Pacrpeneinenue
3JIEKTPOHHOMN TUTOTHOCTH JIJISl COCTOSIHHI aToMa BOJ0pojia. ToHKas CTpPyKTypa CIIEeKTPOB
aToMa Bojiopoa. CrnuH-opOUTaIbHOE B3auMoieiicTBHe. CBEPXTOHKOE pacIieIiCHuUE.
JI>MOOBCKHIA ClIBUT.

7-8 Tema 4

I/ICKYCCTBGHHI)IG ATOMBI, KBaAaHTOBBIC TOYKH. 3HepFeTI/I‘-IGCKI/Ie ypOBHI/I THUITNYHBIX
KBaHTOBBIX TO4EK. CIIEKTpHI IOTJIOMICHUS U JTIOMUHECIICHITMH. CucTeMaTHKa CIIeKTPOB
HOJIYHpOBOI[HI/IKOBI)IX KBAHTOBBIX TOYCK.

9-10 Tema 5

CnexTpsl MHOTOJIEKTPOHHBIX aTOMOB. [IpuOnmkenue nentpanbHoro nomst. CucreMaTika
COCTOSIHUH 3JICKTPOHOB B LIEHTPAIbHOM 1oJie. O00I04YeyHast MOJIEb aTOMa U TPAHUIIBI €€
MPUMEHUMOCTH. DIIEKTPOCTaTUYECKOE pacuieryieHue. [[oHsTHe cneKTpaabHOro TepMa.
Tonkas crpykrypa repma. [lpubnmxenue LS- u jj —cBs3H.

11-12 | Tema6

CriekTpbl aTOMOB ¢ 0005104KOM ns ¥ ns2. CHEKTPHI METOYHBIX U IET0YHO3EMETbHBIX
251eMeHTOB. AToM renus. CepuanbHble 3aKOHOMEPHOCTU. TOHKas CTPYKTYypa.
NHTEeHCUBHOCTH CHEKTpalbHBIX TUHUNA. CHEeKTphl aTOMOB MEIIU, cepedpa, 30JI0Ta U
pryru. JIazep Ha mapax Meau M 30J10Ta.

13-14 | Tema 7

CreKTphl aTOMOB C 3aMOJIHAIOIIMMHUCS M 3aM0JHEHHBIMHI p- , d- 1 f-o6omoukamu. Tepmer
OCHOBHBIX U BO30Y)K/IEHHBIX JIEKTPOHHBIX KOH(pUTrypanuil. ToHKas CTpyKTypa TepMOB,
WHTEHCUBHOCTH CHEKTPAIbHBIX JTHHUM.

15-16 |Tema$8

Boz0yxneHHbie aToMbl. MeTacTaOuabHbIe aTOMBI B Fa30BBIX JIazepax. MHOTOCTyNeHYaTOe
cesieKTuBHOE (hOTOBO30YKIeHre U (hoTorOHU3aIus aToMoB. [IpruMenenue
MHOTOCTYIIEHYATOH CeIeKTUBHOM (POTOMOHU3ALNS I pa3fesieHus] H30TOIMOB U B
HIIEMEHTHOM aHaJIN3e.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

HCHOJ’IBSy}OTCﬂ COBPEMEHHBIC IMPEAMETHO- U JIMYHOCTHO-OPUCHTHUPOBAHHLIC O6p2130BaTeJ'II)HI)Ie
TEXHOJIOTUH

7. ®OHJI OHEHOYHbBIX CPEJACTB



@DOHJ OLIEHOYHBIX CPEACTB MO AUCLUUILUIMHE 00ECIIeUNBAaET MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3yabTaToB 00y4deHHs (KOMIIETCHIIMA W MX HWHIMKATOPOB) MOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IpeCTaBJIeHa B CleAyIOIeH Tabnuie:

Komnerenuus Nuaukaropbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsITHE
(KII 1)
I1K-3 3-11K-3 3, KU-8, KI1-16
VY-1IK-3 2, K1-§8, KI1-16
B-I1K-3 3, KU-8, KI1-16

HIkajnbl oneHKH 00pa30BaTeNbHBIX 10CTHKEHUH

[IIkama KaXA0ro KOHTPOJIBHOI'O MEPOIPHUATHS JIEXKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MTOroBast arrecranus no AMCLUUIUIMHE oleHuBaercs no 100-
OayuIbHOM IIKae U MpeAcTaBiseT co0oi cyMMy 0aiioB, 3apaOOTaHHbBIX CTYJCHTOM IPU BBIIOJIHEHUU
3a/IaHUM B paMKax TEKYILEro U MPOMEKYTOYHOIO KOHTPOJIS.

Nrtorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM JUCIUILIMHBI

OneHka «OTINYHOY» BBICTABIISAETCS CTyACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
MPOrpaMMHBIA MaTepuall, HCUepIIbIBatoIle,
MOCIIEAOBATENBHO, YETKO U JIOTHYECKH
CTPOMHO €ro U3jaraer, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TPAKTHUKOMH,
HCIOJIB3YET B OTBETE MaTepHall
MOHOIpa)UIECKOM JIUTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OLeHKa «XOPOLIO» BLICTABIISAETCS CTYIEHTY,

75-84 C €CIIM OH TBEPJ0 3HAET MaTepuall, FPaMOTHO U

4 — «xopouio» II0 CYLECTBY U3JIaraeT ero, He 10IycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/IOBJIETBOPHTEIHHO)

BBICTABJISETCS CTYJICHTY, €CJIA OH UMEET
3HAHUsI TOJILKO OCHOBHOTO MaTepHala, HO He
3- YCBOWII €T0 JeTalei, 0MyCKaeT HETOYHOCTH,
60-64 «YO0BI1eMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapyIIEHUS JTOTHISCKOMN
TI0CIIEIOBATEILHOCTH B U3JI0KEHUH
POrPAMMHOT0 MaTEpHAIA.

Or11eHKa «HEYI0BICTBOPUTEIHHON
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYUTENILHON YaCTH MPOrPAMMHOTO

9_ Marepuara, JI0IyCcKaeT CyIeCTBEHHBIC
Hwuxe 60 F ommOku. Kak mpaBuiio, oreHka
«HEYOOEIEMEOPUMMENLHOY «HEYJIOBJICTBOPHUTEIILHOY» CTABUTCS
CTY/ZICHTaM, KOTOpPbIC HE MOT'YT MPOJAOJKUTh
oOydeHue 0e3 JOTIOIHUTENLHBIX 3aHATHIA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.




8.  YUEBHO-METOJWYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAZ JIMTEPATYPA:

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

2.539.1 E59 AtomHast 1 MOJIeKyJIsipHasi CIEKTPOCKOIIHUS : 0OIIHME BOIPOCHI CIIEKTPOCKOITUUIIOCOOHE
1St By30B, EnbsiiieBua M. A., Mocksa: JIu6poxom, 2011

3.539.1 E59 AToMHas 1 MOJIEKyJIsIpHAs CIIEKTPOCKOMUSA. ATOMHAs CIEKTpockonus : , EnbsimeBuy
M.A., Mockga: JIu6pokom, 2009

4. 91 A 92 Atomuas ¢puszuka T. 2 OCHOBBI KBAaHTOBOW MEXaHUKH U CTPOEHUE IEKTPOHHOMN 000710UYKH
aroma, , ., 2022

JOITOJIHUTEJIbHAS JIMTEPATYPA:

1. 539.1 C54 BBenenue B TeOpHIO aTOMHBIX cieKTpoB : , Cobenpman N.U., M.: Hayka, 1977

2.539.2 I'82 Konebanus monekyn : , 'pubos JI.A., Mocksa: JIubpoxom, 2009

3.539.1 JI17 JlazepHas CrieKTpOCKOIHSI KOJIeOaTeIbHO-BO30YKICHHBIX MOJIEKY : , , M.: Hayka, 1990

4. 539.1 JI52 Henuneiinble cenekTuBHbIE (POTOMPOIECCH B aTOMax M MoJjiekynax : , Jleroxos B.C., M.:
Hayxka, 1983

5.539.1 C50 ®usuka aroma u voHa : , CmupHoB b.M., M.: Dueproaromusaar, 1986
[MPOI'PAMMHOE OBECIIEYEHMUE:

CrnenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs

LMS U UHTEPHET-PECYPCHI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHMYECKOE OBECNEYEHHME YYEBHOM
TUCIUATLITAHBI

1. JIeMOHCTpalMOHHBIN TPOEKTOP

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIUU VIS CTYAEHTOB

[Ipy wm3ydyeHHH Kypca CTYAEHT JOJDKEH TBEPAO YCBOUTb  OCHOBHBIE IPEACTABICHUS O
CTPOCHHH aTOMOB M MOJIEKYJ, O COBPEMEHHBIX METOJaX CHEKTPOCKONMH W HX NPUMEHEHUH B
CMEKHBIX 00J1acTsIX, (PU3HUKE TBEPAOro Tena, HAHOPOTOHUKE U T.1I.



IIpn n3yuennn paznena «OCHOBHBIE MOHSTHS CIIEKTPOCKONMMY CTYAEHT JOJKEH TBEPAO
YCBOUTH (U3NYECKUE MEXAHM3Mbl TOHKOTO pACIICIUICHUS, a TaKKe  KBAaHTOBO-MEXaHUYECKUE
OpUHOMIBEL  ero pacuera. OH JODKEH yMETh CBSI3aTh ITH 3HAHUS C MPEICTaBICHHUSIMH 00 aToMe
BOJOPOJa, TMOJNYYEHHBIMH W3  Kypca oOmed ¢u3MKu W KBAaHTOBOW MeEXaHWKH. B KkadecTBe
CaMOCTOSITENILHOW pa0OTHhI CTYACH JIOJDKEH MOBTOPHTH paslien «ATOM BOJOpOJAa» W3 Kypca oOimei
(GU3MKM U KBAaHTOBOM MEXaHUKH, a TaKKe KBAHTOBO-MEXaHHUYECKYIO0 TEOPUI0 BO3MYIIEHUHN U3 Kypca
TEOPETUYECKON (HU3UKH.

Paznen «CtpoeHue MHOrOAJIEKTpOHHOro aToMa». CTyAeHT JODKeH NOHSATh (u3HuYecKue
MPUHLUIIBI  AJIEKTPOCTATUYECKOIO0 PACIIEIUIEHUST M yMEThb IIPOBECTH €ro pacyer JUTSL
JBYXJIEKTPOHHOI'O aToMa C MOMOILIbK) KBAaHTOBO-MEXAHUYECKOW TEOpHUHM BO3MYILIEHHU. B kauectBe
CaMOCTOSITENTLHOW pa0OTHI JOJDKEH pellaTh 3a/1aydl 1O OMPEISICHHIO aTOMapHOTO TepMa, UCXOMS W3
000JIOYEYHOW MOJENH, a TaKKe 3aJadyd Ha OINpEACTCHUE BEIUYUHBI DJICKTPOCTATHUECKOTO
pacIIeIUICHUSL.

OCHOBBI TEOPUH PATUALUOHHBIX Nepex0a0B. CTYIEHT I0JKEH TBEPIO YCBOUTH JIEMEHTapHbIE
aToMapHble (OTOMPOIECCHl U B3aUMOCBS3b MeX Ay HUMH. [IoHATH 00Ire npuHUIUIB GOPMUPOBAHUS
mpaBwJl OTOOpa HCXOIs U3 3aKOHOB COXPAHEHHMsS M CHMMETPHHM aTOMHBIX cHCTeM. B kadecTBe
CaMOCTOSITENIbHOM paboThl — MOBTOPUTH HECTAIIMOHAPHYIO KBAHTOBO-MEXAHUYECKYIO TEOPUIO
BO3MYILEHUH, TIOBTOPUTH TEOPUIO M3iTydeHus [ nanka

11. YYEBHO-METOJIUYECKHWE PEKOMEHJIAIIVMM JIJIS1 TPENIOJABATEJIEA

CryneHThl BBIHOCAT U3 Kypca o0mei (pu3uKi HeCKOJIbKO HCKaKEHHOE TPEICTABICHUE O TEPME.
Crnenyer noapoOHO OOBACHUTH 3aBUCUMOCTB JJIEKTPOCTATUYECKOIO PACIIEIUIEHUS] OT CYMMAapHOIo
CIMHa ¥ CYMMapHOro oOpOMTalbHOr0O MOMEHTa. IlepBoe MOXHO cjaenarb Ha I[pUMeEpe
JBYX3JIEKTPOHHOTO aToma ( atroma renust). BaxkHo naTh moHsaTus o ko3dduuuenrax DiHITeiiHA 1 00
UX B3aMMOCBSI3M, a TaKXE  J1aTb KBAaHTOBO-MEXAaHWYECKUH BBIBOJ BEPOSTHOCTH PaJAHALUOHHOIO
nepexoaa U 0ObSICHUTH CTYAECHTaM, YTO TaKOe MAaTPUYHBIM 3JIEMEHT olepaTopa JIUIOJILHOIO MOMEHTA
U €ro CBSA3b C BEPOSATHOCTBIO PAJMALMOHHOrO mepexona. YToObl u3bexars (GopMaIbHOIO YCBOEHUS
paBwi1 0TOOpa, HEOOXOAUMO OOBSICHUTH UX (PU3HMUECKYIO IPUPOY, OOYCIOBICHHYIO JIEMEHTAPHBIM
MIPOLIECCOM B3auMOeHCcTBHs (pOoTOHA ¢ aTOMOM. MOKHO /1aTh MOHATHE O HACBIIEHUHU nepexoa. s
OOBSICHEHUS] TUIIMYHBIX CIIEKTPOB aTOMOB Pa3JIMYHBIX MEPHOJOB NEPUOANYECKON TaOIUIbI, CIeIyeT
aKTHMBHO MCIIOJIb30BaTh: IIOHATHE CIEKTPAJIBHOIO TepMa, IpaBUiIa OTOOPA, 0OOIOYEYHYIO MOJEIb,
TEOPUIO TOHKOTO pacUleljeHus U T.I. YJOOHO NpPOJEMOHCTPUPOBATh HEKOTOPbIE OCHOBHBIE
INPUHIUIBI CIEKTPOCKOIMHY MHOTO3JEKTPOHHOIO aToMa Ha IpuMepe paboThl HEKOTOPBIX aTOMHBIX U
MOHHBIX JIa3€pOB - TaKMX KakK Jla3ep Ha Mapax MeAu WM 30J0Ta, MOJHBIN JIa3ep, TeIuil-HEOHOBBIN
nazep. [Ipu paccMOTpeHMH MHOTOCTYNEHYATOro BO30YXKAEHUS aTOMOB HEOOXOIMMO HCIOJIb30BATh
MOHATHE HACBILIEHUs Mepexoaa. lIpu 3TOM CTyAEeHThI JOJKHBI YMETh CaMOCTOSITENIHO CIeNiaTh
OLIEHKH ]ISl HHTEHCUBHOCTH JIa3€PHOI0 U3ITy4eHUs, TpedyemMoit 11t 3 PeKTHBHOM MHOTOCTYIIEeHYaTON
MOHM3auuu. B 3TOM pazgene HEoOXOAMMO [aTh MOHATHE O TEXHOJOTMU JIA3€PHOTO pa3JesIeHUs
M30TOMOB, a TakKkKe AaHAINTUYECKUX METOJax JIeTeKTHPOBAHMSI aTOMapHBIX NpUMeceld B
KOHJICHCUPOBAaHHBIX CpE/ax.

ABTOP(BI):
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