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l. Henau n 3212494 AUCHUIJIMHBI (MOAYJISA):

Hucnunnuna «AToMHas U siaiepHas GU3MKa» BXOJNUT B OJIOK €CTECTBEHHO-HAYUYHBIX JUCIUIUINH,
MpeTHa3HAYEHHBIX TSI OPMHUPOBAHUS Y CTYICHTOB €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS U 3HAHUH O
Mporieccax u sBJCHUSAX, CBI3aHHBIX ¢ (PU3NICCKUMU CBOMCTBAMH MUKPOMHPA M KBAHTOBBIMU SIBJICHUSIMH
Ha aTOMHO-MOJICKYJISIPHOM YPOBHE, HEOOXOIUMBIX JUIsl IIOHUMAHWS U UCIOJIb30BaHUS B MHXKEHEPHO-
TeXHUYECKHUX pa3pad0TKaX. AKTYyaJIbHOCTh JUCIHHMIUIMHBI «ATOMHAs W sjepHas (U3HKa» 00yCIIOBIICHA
MPUMEHEHUEM 3HaHWI, YMEHUN M HAaBBIKOB, MOJYYEHHBIX B MPOLIECCE €€ HU3YUCHHUs, ISl U3y4dEHUs
JTUCITUTIINH U3 IPYTUX OJIOKOB M YCIICITHOTO OCBOCHHS CIEIUATLHOCTH B IICJIOM.

ey TUCHUMIHHBI:

- JlaThb CTyJIEHTaM LEJIOCTHOE B PAMKaX CYIIECTBYIOLIMX €CTECTBEHHOHAYUYHbIX I10JIOKEHHI
IPEACTaBICHUE O COCTOSHUM UCCIIEIOBaHUM B OAHOW M3 Hanbojee pa3BUBAIOIIUXCS 00nacTel Gpu3nKu
CHCTEM B3aMMOJEHCTBYIOIMX YacTUL, O3HAKOMUTh C METOJAaMM pacyera SHEpreTHHYecKOoro CIeKTpa
MaKpOCKOIMYECKUX TEJ;

- HAY4UTh CTYJEHTOB OPHUEHTHPOBATHCS B OCHOBHBIX HAIPABICHUAX DPA3BUTHUA U IpoOiIeMaTHKe
(Gu3MKK aToMa ¥ aTOMHOTO S/Ipa U €€ MPHIOKEHU COBPEMEHHOM TEXHUKU U TEXHOJIOTUSX;

- U3y4uTh (hpU3MUYECKHE CBOMCTBA MUKPOMHpA M KBAaHTOBBIX SIBJICHUN Ha aTOMHO-MOJIEKYJISIPHOM
YpOBHE.

3aga4y JUCHUILINHBI

K ocHOBHBIM 321a4aM JUCUUIUIMHBI OTHOCATCS:
— U3YUYUTh DKCIIEPUMEHTAIILHBIE METOIbI MUCCIICIOBAHUS BHYTPEHHETO CTPOEHHUSI aTOMOB;
— paccmotpeTh (usudeckre (P(EKTHl M SBICHUS, OOYCIOBICHHBIC, B OCHOBHOM, JJICKTPOHHBIMHU
000JI04KaMH aTOMOB U MOJIEKYJT,
— YCBOUTBH OCHOBHBIE TTOHSTHS BOJIHOBOW MEXaHUKH U OCOOCHHOCTH TOJIX0/1a K U3YyUYEHHUIO U OMUCAHUIO
ATOMHBIX SIBJICHUM.

B cnincox o0mmx 3axa4 JUCHUIUIMHBI BXOZST:
— 0000WUMb U CUCMEMAMUZUPOBAMb 3HAHUA NO.

v\ COBPEMEHHBIM  TPEJCTABICHHUAM 00  ATOMHO-MOJICKYISIDHOM  CTPOCHHH  BEIIECTBa,
9KCIIEPUMEHTAJILHBIM U TEOPETHYECKUM METOJaM MCCJIEI0BaHUSl BHYTPEHHETO CTPOEHHUS aTOMOB,
MOJIEKYJI U aTOMHBIX SJIED;

v OCHOBHBIM 3aKOHAM, MM M MIPUHIUIAM aTOMHOM (pu3uKK; Gu3nueckuM dPPeKTaM U SBICHHUAM,
00yCJIOBJIEHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMU 000JIOUKaMHU aTOMOB U MOJIEKYJI;

— Hayuumey:

v\ TPUMEHSTH MONyYEHHBbIC 3HAHWS [UIS NPABUIBHONW HWHTEPIPETAIMH OCHOBHBIX SIBJICHHI aTOMHOMN

(bu3KUKN ¥ PU3NKK aTOMHOTO S1/1pa;

UCIOJIb30BATh MOJTY4YEHHBIE 3HAHHSI B PA3JINYHBIX O0JIACTIX (PU3NYECKON HAyKH U TEXHUKHU;

HACTPaMBaTh U SKCILTyaTUPOBATH SKCIIEPUMEHTANIbHBIE MPUOOPHI Ui UCCIEI0BaHUSI BHYTPEHHETO

CTPOEHMS aTOMOB M aTOMHBIX SIJIED;

v IIPUMEHSATH HMEIOIIHMECS TEOPETUUECKUE 3HAHUS JUIS TPOBEICHHUS U HCTOJIKOBAHHS DKCIIEPHMEHTOBR;

— cghopmuposamp:

v\ HaBBIKM TPUMEHEHHS OCHOBHBIX METOJOB (DPU3MKO-MATEMATHUECKOTO AaHAM3a JUIS PEIICHHs

KOHKPETHBIX 3a/1a4 (PU3UKHU aTOMOB, MOJIEKYJ U aTOMHBIX SJIED;

HaBbIKU (PU3UKO-MaTEMaTHUYECKOTO MOJICITUPOBAHMS;

HaBBIKM TPABWIIBHOW OKCIUTyaTallud OCHOBHBIX NPUOOPOB M 00OpYAOBaHHS COBPEMEHHOU

¢buznueckoil maboparopuu;

HaBBIKM 00pa0OTKM U MHTEPIIPETUPOBAHUS PE3YIbTATOB SKCIIEPUMEHTA;

YMEHHUE aHAIU3UPOBATh (PU3NYECKUNA CMBICIT TIOJTY4YEHHBIX PE3yJIbTaTOB.

AN

AN

AN



1. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuumumnza b1.0.12.05 «AtomHas u sipepHas ¢pusnka» BXoauT B 6a3oByto yacte b1.b OGnoka 1.
Jucrumnas! (Moxynn) b1 yue6HOTrO 1itaHa v OTHOCHTCS K 0053aTeNIbHOM YacTH MPOTPAMMBI.

JluciyIvHa JOTMYeCKd M COAEPKATENbHO-METOJMYECKH CBS3aHAa C JUCLHUIUIMHAMHU MOJYJel
«Marematukay, «Ob6mas ¢usukay, «OOmui ¢usnueckuid npakTUKym». s OCBOCHHS TaHHOM
JIMCHUITIMHBI HEOOXOIMMO BJIAJETh METOJAaMH MaTeMaTH4ECKOr0 aHalN3a, aHAINTHYECKOI TeOMEeTpHH,
JMHEWHOW anreOpbl, pelmeHueM aiaredpanueckux, AudQepeHnnanbHbIX U UHTErPAIbHBIX YpaBHEHUI;
Teopun (HYHKIMI KOMIUIEKCHOTO TIEPEMEHHOT0, TECOPUU BEPOSITHOCTEH M MAaTeMaTH4eCKOH CTaTUCTHKH;
3HaTh OCHOBHBIC (PM3MYECKHE 3aKOHBI; YMETh NPHMEHSITh MATEMAaTHUYECKHE METOIbl M (U3MUECKHE
3aKOHBI JJIs1 pEIICHUS MPAKTHUECKUX 3ajad.

B pe3ynbrare nuzyueHus HaCTOSIIEH AUCHUIUIMHBI CTYAEHTHI JOJKHBI TOJIYYUTh 3HAHUS, UMEIOIINE
HE TOJILKO CaMOCTOSITENIbHOE 3HaU€HHEe, HO U olecrevynBarone 0a3oByl0 MOATOTOBKY JJISi YCBOCHHS
JTUCIIUIUIAH 0a30BO M BapUaTUBHOM yacTei Oioka 1 «Jlucuummuael (MOyIn)» ydeOHOTO TUTaHa.

[lepeuens mocaenyrOMMX y4eOHBIX TUCIMILINH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHHUS U
HaBbIKM, (OPMUPYEMBbIC JaHHOW y4eOHOW JTUCHUIUIMHOW: «TeopeTudeckrue OCHOBBI (DHU3HKHU
KOHJICHCUPOBAaHHOI'O COCTOSTHUS», «BBeaeHue B (pU3uKy TBEpAOTrO TEIa.

I11.  TPEBOBAHWUS K PE3YJIIBbTATAM OCBOEHU A JUCHUIIJINHBI
[Tponiecc ocBoOeHMs AUCLUILIMHBI HanpasieH Ha popmupoBanue komnereHuuit OIIK-1 u OIIK-2
B cootBercTBUM ¢ ®I'OC BO u OIl BO mno maHHOMY HampaBiCHUIO MOATOTOBKH (CIICIIHATBHOCTH)
03.03.02 dusuka:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEHHS 10 JUCHHUILJIMHE (MOAYJIIO0),
COOTHECEHHBIX C HHIMKATOPAMH JOCTH/KEHHS] KOMIIeTeHIUH

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTEeHIH

OIIK -1 Cnocoben HJIK onk11 3HaTh:

NPUMEHSTH 0a30BbIe CriocobHOCTH K — COBpEMEHHBIC IMpEJACTaBIeHUs 00 AaTOMHOM
3HaHUS B 00J1aCTH OBJIAJICHUIO CTPOCHHMM BEIIECTBA, OCHOBHBIC 3aKOHBbI, UICH U
¢buzuko- 3HaHUSAMHU O NOPUHIUIBI aTOMHON (PU3MKH, UX CTaHOBJIEHUE HU
MaTE€MaTU4YeCKUX U CTPOCHHH aTOMa M | pa3BUTHE B UCTOPUYECKOM MOCIEAOBATEIBHOCTH, UX
(M7M) €CTECTBEHHBIX aTOMHOTO s7pa MaTeMaTH4ecKoe OIMCaHHue, TEOPETUUECKOE
HayK B cpepe cBoeit HCCJIE0BAHUE U MPAKTUYECKOE HCIIOIb30BAHUE;
npodeccuoHaIbHON Ymers:

JEATEITbHOCTH — C HAYYHOM TOYKM 3pEHHsS OCMBICIMBATh H

MHTEPIPETUPOBATh OCHOBHBIE IOJIO)KEHNSI aTOMHBIX
SBJIEHUH, OIICHUBATh MOPAIKU PU3NUECKUX BEIUUUH,
WCIIONIb30BaTh TONyUYEHHBIE 3HAHHS B PAa3IUYHBIX
obnactsx (prU3nuecKoil HayKu U TEXHUKU;

— B MIPAKTUYECKON JIEATEIHHOCTH MPUMEHSTh 3HAHUS
0 (MBUYECKUX CBONCTBAX OOBEKTOB W SIBICHUM ISt
CO3JaHMsI THUIIOTE3 U TEOPETUYECKHX MOJEIEH,
MIPOBOAMTD aHAIM3 TPAHUI] UX TPUMEHUMOCTH;

— IPUMEHATH UMEIOLIUECS TEOPETUUECKUE 3HAHUS
JUTSI IPOBE/ICHUS U MICTOJIKOBAHMSI SKCIIEPUMEHTOB;
Baanern:

—HaBbIKaMU MPUMEHEHUS MOTYYSHHBIX
TEOPETUUECKUX 3HAHUMN IS PeIIeHUS MPUKIIATHBIX
3aaq




— HaBBIKAMH 00paOOTKH U UHTEPIIPETUPOBAHUS
pe3yNnbTaToB (PU3NKO-MATEMATUYECKOTO
MO/JICIIMPOBAHMS, TEOPETUIECKOTO pacuera u
SKCHICPUMCHTAJIbHOT'O UCCJICIOBAHUA

HJIK onk1.2
Cnoco6HOCTh K
OBJIAJICHUIO
3HAHUSIMH O
METOax
HCCIICIOBAHUS
SIBJICHUHN (DU3HKH
aToMa ¥ aTOMHOTO

sanpa

3HaThb:

— COBpeMeHHBIG MCTOAbI @HSHKO-M&TGM&TH‘ICCKOI‘O
MOJICIIUPOBAHUS U TEOPETUUYECKOTO HCCIEAOBAHUS
SBIICHUH (U3UKU aToMa, METOAbl HaOIIOICHUS
ATOMHBIX  SIBJICHHH, HMX  OKCIEPUMEHTAIBHOE
MCCJIEIOBAHNE U MPAKTUYECKOE UCIIOIb30BAHNE
YMeTh:

—  TpPUMEHSATh  OCHOBHBIE  METOIBI  (PU3HMKO-
MaTEMaTHYECKOT O aHanusa JUISL peleHus
CCTeCTBCHHOHAYYHBIX  337a4 U  (pU3HUEcKOro
MOJIEJIMPOBAHUS B IIPOU3BOACTBEHHOMN IIPAKTHKE;

— IIPUMEHSATH COOTBETCTBYIOILIHAE METO/bI
npoBefieHUsT  (U3UYECKUX  HCCIECAOBAaHUM U
U3MEPEHU;

— IPUMEHATh MMEIOIIMECS TEOPETUYECKUE 3HAHUS
JUISl TIPOBEJICHUS U HCTOJIKOBAHHUSI DKCIIEPUMEHTOB;

— C IIOMOUIBIO aJIeKBaTHBIX METOJOB OLIEHUBATh
TOYHOCTh M IOTPEIIHOCTh TEOPETUYECKUX PACUETOB
U WU3MEpPEHUH, aHAIN3UPOBaTh (DPU3MUYECKHI CMBICI
IIOJIyYEHHBIX PE3YJIBTATOB.

Baagern:

— HaBbIKAMM IIPUMEHEHHsS OCHOBHBIX METOJIOB
(bU3MKO-MaTEMAaTHUYECKOTO aHalIM3a Uil pPEeLIeHus
€CTECTBEHHOHAYYHBIX 3371a4;

— METOaMH MPOBEACHUS (PU3MUECKUX UCCIIEJOBAHUI
Y U3MEPEHMU;

— HaBBIKAMH OOpPabOTKM W HMHTEPIPETUPOBAHUS
pPE3yIbTATOB SKCIIEPUMEHTA;

HJIK ok 3.
CriocoOHOCTB K
OBJIAJCHUIO
3HAHUSIMU 00
YCTPOUCTBE U
TIPUHITAIIAX
(YHKITMOHUPOBAHUS
MPUOOPOB IJIS
HCCIEI0BAHUS
BHYTPEHHETO
CTPOCHHS aToMa U
aTOMHOTO siApa

3HaTh:

— TMPHUHLMIBI yCTPOWCTBA U (PYHKIIMOHUPOBAHUS
HKCIEPUMEHTAIBHBIX MPUOOPOB JUIsl MCCIeIOBaHUs
BHYTPEHHETO CTPOSHUS aTOMOB

Ymers:

— HaCTpaunBaThb U SKCILNIYyaTUPOBATH
HKCIIEpUMEHTAIbHbIE TPUOOPHI IS UCCIIEIOBAHUS
BHYTPEHHETO CTPOSHHSI aTOMOB;

Baanern:

— HaBbIKaMU HpaBI/IJ'H)HOI\/'I OKCILTyaTalluid OCHOBHBIX
npubopoB U 0OOpYHAOBaHUS  COBpPEMEHHOMU
¢buznueckoil maboparopuu;




OIIK - 2 Criocoben
MPOBOANTH HAYYHBIC
UCCIICTOBAHHSI
bu3HYECKUX 0OBEKTOB,
CHCTEM H ITPOIECCOB,
o0OpabarbIBaTh U
NPECTaBIIATh
IKCIIEPUMEHTAILHBIC
JTAaHHBIC

HJIK omnk2.1
CnocoOHOCTBh K
OBJIaICHUIO
3HAHUSIMHU O
MeToAax
HCCIICAOBaHUS
SIBJICHUH (DU3HKH
aToMa M aTOMHOI'O

spa

3HaTh:

— COBpPEMEHHBIE METObl (PU3UKO-MAaTEMATHIECKOTO
MOJICJTUPOBAHUS M TEOPETHYECCKOTO HCCIICOBAHHMS
SBIICHUH (U3UKH aTromMa, METOJAbl HaOIIOICHUS
ATOMHBIX  SIBIICHUH, WX  9KCIICPUMEHTAILHOE
WCCJICIOBAHKE U TPAKTUYECKOE UCTIOIh30BAHUE
YMeTh:

—  TpPUMEHSATH  OCHOBHBIE  METOIBI  (PH3HMKO-
MaTEMaTHYECKOT O aHanusa JUISL peleHns
CCTeCTBEHHOHAYYHBIX  337a4 U  (pU3HUecKoro
MOJIEJIMPOBAHUs B IIPOU3BOACTBEHHON IIPAKTHKE;

— IIPUMEHSATH COOTBETCTBYIOILIAE METO/BI
OpoBeleHUsT  (U3UYECKUX  HCCIEAOBAaHUM U
U3MEPECHUH;

— IPUMEHATh MMEIOIIMECS TEOPETUYECKUE 3HAHUS
JUISI IPOBE/ICHUS U UCTOJIKOBAHMSI SKCIIEPUMEHTOB;

— C IIOMOUIBIO aJIeKBaTHBIX METOJOB OLIEHUBATh
TOYHOCTb M HOTPELIHOCTh TEOPETUUYECKUX PacueToB
U WU3MEpPEHUH, aHAIN3UPOBaTh (DPU3MUYECKUI CMBICI
MIOJIyYEHHBIX PE3YyJIbTATOB.

Baagern:

— HaBBIKAMHU IPUMEHEHHUS OCHOBHBIX METOJIOB
(GU3MKO-MAaTEMAaTUYECKOTO aHalIM3a Uil pPEeLIeHus
€CTECTBEHHOHAYYHbIX 33/1a4;

— METOaMU ITPOBEACHUS (PU3MUECKUX UCCIIEJOBAHUI
Y U3MEPEHU;

— HaBbIKaMU O00pabOTKM M MHTEPHPETUPOBAHUS
pE3yJIBTAaTOB DKCIIEPUMEHTA,

HJIK omnk:.2.
CriocobHOCTD K
OBJIAJICHUIO
3HaHUAMHU 00
YCTPOMCTBE U
MPUHITUIIAX
(YHKIIMOHUPOBAHUS
npubOpoB 1ist
WCCIIE/IOBAHHS
BHYTPEHHETO
CTPOCHUS aTOMa U
aTOMHOTO s/Ipa

3HaTh:

— TPUHIMIBI yCTPOWCTBA U (PYHKIIMOHUPOBAHUS
SKCIICPUMCHTAJIbHBIX HpI/I60p0B JJIs1 UCCIICOOBAHUA
BHYTPEHHETO CTPOCHHS aTOMOB

YMeTh:

— HACTpauBaTh U DKCILUTyaTUPOBATh
OKCIICPUMCHTAJIBHBIC HpI/I60pBI JJIs1 UCCJIEJOBAHU S
BHYTPEHHETO CTPOCHHSI aTOMOB;

Baanern:

— HaBBIKAMH TPABHIBLHOW IKCIUTyaTallM OCHOBHBIX
npuOopoB U 0O0OpYyJOBaHHMSI  COBPEMEHHOMU
buznueckoit maboparopuu;




IV. COILEPXAHHUE U CTPYKTYPA JUCIIUIIJINHBI

O0beM JUCHHMILIMHBI COCTABJIAET 8 3a4eTHLIX eIUHHI, 288 yacoB
®opMa IPOMEKYTOUYHOM aTTECTAIMU: IK3aMeH

4.1 Coaep:kanue IMCUMILJIMHBbI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHMeM BH/0B Y4eOHBIX 3aHSITHIl U OTBEJEHHOI0 HA HMX
KOJIMYECTBA aKaJeMUYeCKHX YaCcOB

Ne Pa3jnen nucuuniauHbl/TEMa ®opMa TeKylIero
n/H Bunsl yueOHOM paboTHI, KOHTPOJIS
BKJIIOUYAsl CAMOCTOSITENIbHYIO paboTy 00yyaromuxcs , | ycneBaeMocTu/
%’ IIPAKTUYECKYIO MIOATOTOBKY U TPYAOEMKOCTh dopma
S (B yacax) NPOMEKYTOYHOM
° arTecTauMu
§ = ~ | (Mo cemecTpam)
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1 2 3 4 5 6 7 8 9 10
1. | Tema 1. Knaccuyeckast kKapTHHA MHpa. 6 | 24,1 (8) 4 4/8 0,1 8 VYerHsrit ompoc,
Heo0xonumMocTh BBEICHHS KBAHTOBBIX TECTHPOBAHUE
npejacTaBieHuil. Monenu aToMoB.
2. | Tema 2. Craunonapnoe ypasuenue Llpeaunrepa. 6 | 241 (8) 4 4/8 0,1 8 VYerHsIi ompoc,
CHeKTpbl MPOCTEHIIIUX OJJHOMEPHBIX CHCTEM. TECTHPOBAHHE,
KOHTpOJIbHAsI paboTa
3. | Tema 3. CranmoHapHbIe COCTOSIHUS B IEHTpaikHO — | 6 | 14,1 4 2 2/4 0,1 6 VYcrHBI onpoc
CHMMETPHUYHOM II0JIE.




4. | Tema 4. IIpuOIMKeHHOE PEIICHUE CTALHOHAPHOTO 24,1 (8) 4 4/8 0,1 8 VeTHBIi ompoc,
ypaBHeHus Hlpenunrepa. Teopus BO3MYLIEHUH. TECTHUPOBAHUE,
KOHTpOJIbHAs paboTa
5. | Tema 5. MHOTO3JIEKTPOHHBIN aTOM. 20,1 4 4 2/4 0,1 10 OTBeTHI HA
KOHTPOJIBHBIE
BOTIPOCHI,
TECTHPOBAHHUE
6. | Tema 6. B3aumopeiicTBHe KBAaHTOBOI CHCTEMBI C 20,1 | (6) 2 2/6 0,1 10 OtBeTsI Ha
3IEKTPOMATrHUTHBIM TIOJIEM M TIOHATHE O KBAHTOBOM KOHTPOJTbHBIE
DJISKTPOMAarHUTHOM IIOJIE. BOITPOCHI,
TECTHPOBAHUE
7. | Tema 7. Ilepexopl BHyTPEHHUX JICKTPOHOB B 241 (8) 4 4/8 0,1 8 YcrHblii omnpoc,
aToMax. ATOM B MAarHUTHOM IIOJIE. TECTUPOBAHHUE,
KOHTpOJIbHAs paboTa
8. | Tema 8. OCHOBBI (PU3UKH MOJICKYJ. 21,0 (8) 2 4/8 7 OtBeTH Ha
KOHTPOJTBHBIE
BOITPOCHI,
TECTHPOBAHUE
9. | Tema 9. OcHOBHBIE 3TaIBl Pa3BUTUS HU3HKH SApA U 14,1 2 4/0 0,1 8 OtBeTsl Ha
AIIEMEHTAPHBIX YACTHII. KOHTPOJIBHBIE
BOITPOCHI,
TECTHPOBAHHUE
10. | Tema 10. PagnoakTHBHOCTE M MOJENN aTOMHBIX 16,1 2 6/0 0,1 8 YcTHBIN onpoc,
saep. TECTHPOBAHHUE
11. | Tema 11. B3aumogeiicTBue SAepHOTO U3TyUEHHS C 16,1 2 6/0 0,1 8 YcrHblii onpoc,
BEIIECTBOM. TECTHPOBAHHE,
KOHTpOJIbHAs paboTa
12. | Tema 12. OGmue cBOWCTBA 3EMEHTAPHBIX YACTHII. 18,0 2 6/0 10 VYcTHBIH onpoc
13. | Tema 13. Kocmudeckue y4u u siepHast 16,0 2 6/0 8 VYcrHbli onpoc
acTpouzuKa.
OK3aMeH 26
Kontpoms KO 10
Hroro yacos 288 | (54) 36 54/54 1 107




4.2. Tl1aH BHeayTUTOPHOI caMOCTOSITeJIbHOI padoThl (B ToM uncie KCP) o0yuyaommxcst o 1ucuuIinge

CamocTosTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOILI/I'-ICCKOC obecreueHne

Cemectp| HasBanue pasaena, TeMbl |Bug caMOCTOATENBHOM Cpoku TpymoeMkocTs |OLIEHOUHOE CPENCTBO CaMOCTOSITETILHOM padoThI
paboThI BBITIOJTHCHUS (wac.)

6 Tema 1. Kitaccnueckas IIpopaboTka yueOHoro | 1-2 yueOHas 8 Omnpoc (yCTHBIH, MeTtoaudeckne yKa3zaHUs 110 OpTaHU3aIlluu
KapTUHA MHUpA. (TeopeTHyecKoro) HeIens MUCHMEHHBIH). CaMOCTOSITEIIBHON pabOTHI CTYJICHTOB.
HeoOxomumocTs BBeeHusT  |Marepuana; Pedepar, noxnan.

KBaHTOBBIX MIPEACTABICHUNA. |BBITIOJIHEHUE Hurepnet, ObC.
Mopenu aTOMOB. WHIUBUIYaITbHBIX
3aJaHui; pedepar Crnucok nuTepaTyphbl:

6 |Tema 2. CramuonapHoe [TpopaboTka yuebnoro | 3-4 yueOHas 8 Omnpoc (YyCTHBIH, 1. HInonsckuit 3.B. Atomuas ¢usuka. Tom 1.
ypasnenue Illpenunrepa. (TeopeTHUECKOro) Hezens NHMCHMEHHBIH). BBenenne B aToMHYI0 Qu3HKy [DI€KTPOHHBIN
CIHIEKTpBI IPOCTEMIINX MaTepuaa; Pedepar, moknan.  [pecypc]: yueb. — Dnekrpon. gaH. — Cankr-
OJTHOMEPHBIX CHUCTEM. BBITIOJIHCHHE [etepOypr: Jlanb, 2010. — 560 c. — Pexxum

UHIMBUIYaTbHBIX nocryma: https://e.lanbook.com/book/442
3amaHuit; pedepar

6  |Tema 3. CranuoHapHbIe IIpopaboTka yue6HOro | 5 ydyeOHas 6 Omnpoc (ycTHBIIH, 2. bynkep [I. Atomuas ¢usuka [DneKTpOHHbINA
COCTOSIHUSA B LICHTPAIBHO —  |(TCOPETUIECKOTO) HeJens MIUCEMEHHBIH). pecypc]: yueb. mocobue / 1. bBynkep, J. Kumben,
CHMMETPHYHOM TIOJIE. MaTepuaa; Pedepar, noknan.  |A. HeMuniutb. — DnexTpoH. nan. — Mocksa:

BBIIIOJIHEHUE Ouzmatiut, 2010. — 396 c. — Pesxxum noctymna:
HMHINBUIYATBHBIX https://e.lanbook.com/book/48253
3anaHui; pedepar

6 Tema 4. [IpubnmxeHHOE ITpopaboTka yuebnoro | 6-7 yueOHas 8 Omnpoc (yCTHBIH, 3. Mponos W.E. Keantosas dusuka. OcHOBHEIC
peLIEHUE CTALMOHAPHOTO (TeopeTruyeckoro) HeJens MTUCHMEHHBIH). 3aKOHBI: y4eOHOE 110co0He [DIeKTPOHHBIH pecypc]:
ypaBHenus llpenunrepa. Marepuaa; Pedepar, noknan. y4e0. mocobue — JnekTpoH. aaH. — Mockaa:
TeopH;{ BOBMymeHHﬁ. BBIMIOJIHEHHE WN3narenncTBo «Ha60paTopI/m 3H3HHI7D>, 2017.-261

WHIUBUAYAIBHBIX c. — Pexxum aocTymna:
3a1aHuit; pedepar https://e.lanbook.com/book/94103

6 |Tema 5. Muoroanektponssii |[IpopaboTtka yueoHoro | 8-9 yueOnas 10 Omnpoc (yCTHBIH,

aToM. (TeopeTruyeckoro) Henens MMMCHMEHHBIN ). 4. Casenbes U.B. Kypc obueit pusnku
MaTeprana; Pedepar, nokiaz. [OnexTpoHHbIH pecypc]: yueOHOe nocobue: B 5 T.

BBITIIOJTHCHUEC

T. 5: KBanToBas ontuka. AtomHas Gusuka. Ousnka



https://e.lanbook.com/book/442
https://e.lanbook.com/book/48253
https://e.lanbook.com/book/94103

HWHINBUIYATBHBIX
3amannii; pedepat

Tema 6. BzanmopeiicTere IIpopaboTka yuebnoro | 10 yueOHas 10 Omnpoc (yCTHBIH,
KBaHTOBOM CHCTEMBI C (TeopeTryecKoro) HeAeNs MUCbMEHHBIN).
AIIEKTPOMArHUTHBIM TIOJIEM U |MaTepuana; Pedepar, noxmnan.
MIOHATHE O KBAHTOBOM BBINOJIHCHHE
JIEKTPOMAarHUTHOM TOJIE€.  |MHIMBHIYaJIbHBIX
3agaHui; pedepat
Tema 7. Ilepexonabt [TpopaboTka yuebnoro [11-12 yuebnas 8 Omnpoc (yCTHBIH,
BHYTPEHHHX 3JIEKTPOHOB B |(TEOPETHIECKOTO) Henens MTUCHMCHHBIN ).
aToMax. ATOM B MarHUTHOM |MaTepuana; Pedepar, noxnan.
nose. BBITIOJIHEHHE
MHINBUAYaIbHBIX
3amaHuit; pedepar
Tema 8. OcHOBBI PHU3HKH [MpopaboTka yuebnoro | 13 yueOnas 7 Onpoc (yCTHBIH,
MOJIEKYII. (Teoperuyeckoro) Hezens MUCHMEHHBIH).
MaTepuana; Pedepar, noknaz.
BBINOJIHCHHE
WHIUBUIYaITbHBIX
3amaHuit; pedepar
Tema 9. OcuHoBubie 3Tamel  |[IpopaboTka yueOrnoro | 14 yueOHas 8 Omnpoc (yCTHBIH,
pa3BUTHS GUINKH SIpa U (TeopeTruyeckoro) HeJens MTUCHMEHHBIH).
AIIEMEHTAPHBIX YaCTHII. Marepuaa; Pedepar, noxmnan.
BBITIOJIHEHHE
MHIUBUAYaTbHBIX
3aJiaHuil; pedepar
Tema 10.PagnoaxtuBHOCTS 1 |[IpopaboTka yyeOHOTO | 15 yueOHas 8 Onpoc (yCTHBIH,
MOJIEJIN aTOMHBIX SIZIED. (TeopeTHyecKoro) HeAeNs MTUCbMEHHBIN).
Marepuaa; Pedepar, noxmnan.
BBITIOJIHEHHE
MHIUBUAYaITbHBIX
3aJaHui; pedepat
Tema 11. B3aumopeiicteue |[Ipopabotka yuebHOTO | 16 yueOHas 8 Omnpoc (yCTHBIH,
AJIEPHOTO U3JTYYECHHUS C (Teopetrnyeckoro) HeJenst MMMCHEMEHHBIN ).
BEIIECTBOM. MarepHaia; Pedepar, noxnaz.

BBITTOJTHCHUEC

TBepaoro Tena. Gusnka aTOMHOTO spa U
anemeHTapHbIX gacTull / M.B. Casennes. — CI10.:
Jlans, 2011. — 384 c. — Pexxum gocryma:
https://e.lanbook.com/reader/book/708/#authors

5. Tpodumona T.U. OcHoBEI pu3uku. ATOM,
ATOMHOE SIJIPO ¥ AJIEMEHTAPHBIC YaCTHIIbI: YIeOHOe
nocobue. — M.: KHOPVYC, 2011.



https://e.lanbook.com/reader/book/708/#authors

HWHINBUIYATBHBIX
3amannii; pedepat

6 Tema 12. O6uiue croiictBa |[Ipopabotka yuebHOTrO | 17 yueOHas 10 Omnpoc (YCTHBIH,
ANIEMEHTAPHBIX YaCTHUII. (TeopeTHUECcKOro) HeIest MUCHMEHHBIH).
MaTepuana; Pedepar, noknan.
BBIMTOJTHEHHE
WHINBUTYaITbHBIX
3agaHui; pedepat
6 Tema 13. Kocmuueckue nyuu |[Ipopabotka yueOHoro | 18 yueOnas 8 Omnpoc (yCTHBIH,
U saepHas acTpopu3nKa. (TEOopeTHIECKOTO) Henens MTUCHMCHHBIN ).
MaTepuana; Pedepar, noknan.
BBIIIOJTHCHUEC
WHIUBUIYaITbHBIX
3amaHuit; pedepar
OO0t 00beM CaMOCTOSITEILHON PabOTHI MO TUCIMILIMHE (Jac) 107

KonTakTHas pa60Ta IIpH IIPOBCACHUHN yqe6Hbe 3aHATUH 1O JUCHUITIIMHEC «ATOMHas u sAacpHad (I)I/ISI/IKa» BKJIFOYAET B ceO:

- 3aHATHS JICKIIMOHHOTO THTIA,
- 1abopaTopHbIe PabOTHI,

- 3aHATHS] CEMUHAPCKOTr0 TUIA (MPAaKTUYECKUE 3aHATHS),

- I'PYIIIOBBIC U HHAUBUAYAJIbHBIC KOHCYJIbTAllUU,

- IPOMCIXKYTOYHAsA aTTCCTallkd B

YCTHOH (opme.




4.3.Coaepxxanne yueOHOro MaTepuasia

Tema 1. Kinaccuyeckas kapruHa wmupa. HeoO0xoamMocTs BBeleHHSI KBAaHTOBBIX
npeacrapjeHuii. Moaeau aToMoB.

OnextponHas Teopus Jlopenua. IIpoGnemMa paBHOBECHOTO 3JEKTPOMATHUTHOTO H3ITyYCHHUS.
dotordpdexr. Dpdexr Komnrona. Topmo3Hoe peHTreHOBCKOE n3aydyeHrne. KBaHTOBBIN Tpeed.
®oroH. T'mnoreza ne bpoinsa. KopnyckylsipHO-BOJIHOBOM Jayaiu3M. BoOiaHOBOM Iaker.
CootHomenus HeonpeaeneHHoctell. Atom Tomcona. OnbiTel Pesepdopaa. [lnanerapuas moaens
atoma. Atom bopa. Mozaens bopa u runoresa ne bpoiins. PenstuBucrckoe 06001menne Moaenu
bopa. DkcniepuMeHTaIbHOE 10Ka3aTeIbCTBO IUCKPETHOU CTPYKTYPHI aTOMHBIX YPOBHEM. OIIBITHI
®panka u ['epua. M30Tonn4ecknuid CABUT aTOMHBIX YPOBHEN. MIOOHHBIM aTOM BOLOPOAA.

Tema 2. CtanuonapHoe ypasHenue lllpenunrepa. CiekTpbl NPOCTEHIIIUX 0THOMEPHBIX
CHCTEM.

Hecraunonapuoe ypaBHenue llIpenunrepa. PenstuBucTckoe BOJIHOBOE ypaBHEHME. BosHoBas
GyHKIMS U ee (PU3NYECKUH CMBICI. YPaBHEHHME HENPEPHIBHOCTH. BEKTOp MJIOTHOCTH TOKa
BepOoATHOCTH. OnpeiesieHne CPEAHUX 3HAUEHUH U IUCIIEPCUH UMITYJIbCa U KOOPINHATHI YaCTUIBL.
Omneparopel. CoOOCTBEHHBIC 3HAYCHHSI W COOCTBEHHBIC (YHKIMU OIEpaTopa HUMITYJbCA.
CoOcTBeHHbIE 3HaYeHUsI U COOCTBEHHBIE (DYHKIMH OIlepaTopa Z - MPOEKIIMY MOMEHTa KOJIMYEeCTBa
neuxeHus. CranuonapHoe ypaBHenue lpenunrepa. Kommyratop. MHOroyacTuyHasi KBaHTOBast
cucrema. J[BrxeHne BOJIHOBBIX TakeToB. CBOOOIHOE IBUKEHUE YacTUIlbl. HacTuiia B 0E€CKOHEYHO
IyOOKO# MPSMOYTOJIbHON MOTEHIIMAIBHOM siMe. YacTuiia B MpAMOYTOIbHOM MOTEHIIUAIBHOU sSMe
KOHEYHOU IIyOMHBI. ABTO3JIEKTpOHHAs sMHccusi. SIBieHue anbda - pacmajga aTOMHBIX SEp.
TyHHenbHAass MOHM3ALUsA aTOMOB B ONTHUYECKOM I10J€. TyHHENIbHBIM MUKPOCKOI. TyHHEIBHBIN
s¢pdext: ontuyeckass aHanorus. TyHHenbHbIH 3(GQEKT W 30HHAs CTPYKTypa CIEKTpa B
NEepUOANYECKOM MOoTeHuuane. ['apmonumyeckuil ocuwuisTop. CTanuoHapHBIE COCTOSHUS.
HecraunonapHsle COCTOSIHUS.

Tema 3. CTanimoHapHbIe COCTOSIHUS B IEHTPAJIBLHO — CHMMETPHYHOM I0JIe.

O6mras mocraHoBKa 3a1auu. 3aaada Keriepa. [lepexon k kiaccuueckoMy onucanuto. [lonstue o
KBa3zuKiIaccuueckom mpuobmmwkennu. KBantoBeie ycnoBuss bopa um bopa — 3ommepdensaa.
OpOuTanbHBIl MEXaHMYECKHMM M MarHUTHBIH MOMEHTBHI 3JEKTpOHA. KCIEpUMEHTaIbHOE
onpezie/ieHue aTOMHBIX MAarHUTHBIX MOMEHTOB. COOCTBEHHBIH MEXaHWYECKHMI M MarHUTHBIN
MOMEHTHI 2ekTpoHa. CnuH. CrnokeHue HEB3aHMMOACHCTBYIONIMX MOMEHTOB KOJIHMYECTBA
nBikeHus. CUCTeMaTHKa COCTOSTHUNA aToMa BOJIOPO/Ia.

Tema 4. IIpubian:xenHoe pemenne crauonapuoro ypasuenus Illpexunrepa. Teopus
BO3MYIIIEHH .

Ciryuait HeBBIpOXKIEHHOT0 ciieKTpa. City4aid BBIPOKIEHHOT O clieKTpa. M3oTonnueckoe cMeleHne
ATOMHBIX YPOBHEH, CBA3aHHOE C KOHEUHBIM pa3MepoM sijipa. TOHKas CTpyKTypa CIIEKTpa aroma
BOJIOPOJIA. YUeT PEISTUBUCTCKOM CBSI3M MMIYJIbCAa M HEPTuM eKTpoHa. CuH — opOuTanbHoe
B3auMoelicTBue. [IoHATHE O TOHKOM CTPYKTYp€e CIEKTPOB MHOTOJIEKTPOHHBIX aTOMOB. [loHsATHE
0 CBEPXTOHKOH CTPYKTYpE aTOMHBIX CIIEKTPOB. CBEPXTOHKAsl CTPYKTypa OCHOBHOT'O COCTOSIHUS
aToma Bojioposia. AToM B anekTprdeckoMm moje. Iddext [ rapka.

Tema S. MHOr03/1€KTPOHHBIH ATOM.

ToxaecTBeHHOCTh MUKpoYacTull. Hepaznuaumocts MUKPOOOBEKTOB. b030HBI 1 epMUOHBI.
[Mpuniun [aynu. Makpockonudyeckre aHcaMOJIn MUKPOYacTHIl. BapuamoHHbINH METOI.
[TpubnmkeHne caMoCOTIaCOBAHHOTO TOJIsl. ATOMHBIE 000JIOUKH U MTOA000I0YKH. DIEKTPOHHAS
KOH(UTrypanus. ATOMBI IIETOYHBIX METAUIOB. AToM renust. OTpunaTeabHbIil HOH BOAOPOAA.
OO61re TPUHLIKITBI OMUCAHKSI MHOTOAJIEKTPOHHBIX aTOMOB. 3all0OJIHEHUE aTOMHBIX 000J104eK
JIEKTpOHAMHU. TepMbl MHOTO2JIEKTPOHHBIX aTOMOB. ToHKas cTpykTypa Tepma. COCTOSIHUS.
[Tpasuiio unrepsanos Jlanne. [lpubmmxenue LS - u jj -cBsi3eil. OCHOBHBIE TEPMBI aTOMOB.
IIpaBuna Xynna. I[IpaBuno uarepBaiioB Jlanae s CBEpXTOHKOU CTPYKTYPHI.

Tema 6. B3aumoneiicTBue KBAHTOBOM CHCTEMBI € 3JIeKTPOMATHUTHBIM I10JIEM H NOHSITHE O
KBAHTOBOM JICKTPOMATHMTHOM I0OJIe.



OO011ast HocTaHOBKA 33/1a41. DIEKTPUYECKOE AUIMOJIbHOE pubImkeHue. HectannonapHas Teopus
Bo3MmylieHu. BepostHocTh mepexonma. IlpaBuma ot6opa. JIuHeWHBIE TapMOHWUYECKUN
ocunuisitop. LleHTpanbHO-cuMMeTpuuHoe mose. ChnekTpajbHble CEpUM aromMa BOJOpOJa.
CnekrTpanbHble CEPUM aTOMOB IIEJIOYHBIX METAJUIOB. OJIEKTPOMArHUTHBIE TNEPEXOAbl B
MHOT'03JIEKTPOHHBIX aToMax. DJIEKTPOMAarHuTHOE I0JI€ KaK KBAaHTOBBIM 00bekT. Kiaccuueckoe
3JIEKTPOMAarHUTHOE M0JI€ B KBAHTOBOM Teopuu. B3anmoielicTBre aTOMHOM CUCTEMBI ¢ KBAHTOBBIM
AJIEKTPOMAarHuTHeIM nojieM. CrioHTaHHbIE nepexobl. CIOHTaHHBIE NIEPEXObl U €CTECTBEHHAs
UpHHA CreKTpanbHoN JHuH. Popmyna [lnanka. JIDMOOBCKMH CHBUT aTOMHBIX YpPOBHEH.
Ompitel JIsM0a — Puzepdopnaa. KauecTBeHHBIN aHaMHM3 JIIMOOBCKOTO ciBUTa. JISMOOBCKMI CIBHT
B CIIEKTPE BOJOPOJA U pa3Mep MPOTOHA.

Tema 7. Ilepexoabl BHYTPEHHHX 3JIEKTPOHOB B ATOMaX. ATOM B MATHUTHOM I10JI€.
XapaKkTepuCcTUYECKOE PEHTTCHOBCKOE H3iIydeHHe. TOHKas CTPYKTypa PEHTI€HOBCKUX JIMHHM.
3akoH Mozmu. D¢dext Oxe. CIIonIHONW PEHTTEHOBCKUN CIIEKTP U PEHTTEHOBCKHM CIEKTp
noriouienus. DPpdexr 3eemana. Dpdexr Ilamena m baka. DneKTpOHHBIM NapaMarHUTHBIN
pe3onanc. Onbitsl lITepHa u I'epnaxa.

Tema 8. OcHOBBI (PU3UKH MOJIEKY.JI.

Amnabarnyeckoe mpubIkeHne. MoJeKy sIpHBI HOH Bojopoaa. Mosekyna Bogopoa. Teopust
latitnepa — Jlongona. HackleHue XuMUYecKMX CBsi3eid. BanmeHTHOCTh. MeToj JIuHEWHOM
koMOnHanuu aToMHbIX opoutaneit (JIKAO). KoBanenTHast mosisspHasi 1 HOHHAasI CBS3U. DJIEMEHTBI
crepeoXxuMun. OCHOBBI CUCTEMATUKH 3JIEKTPOHHBIX COCTOSIHUM IByXaTOMHBIX MOJIEKYI. S iepHas
MOJICKCTEMa MOJIEKYJIbI. DIIEKTPOMArHUTHBIE MTEPEX0Ibl B MoJieKyax. OCHOBBI (PH3UKH TBEPIOTO
tena. Tunmbl cBsi3u B TBepaoM Tene. DoHOHBI. OCHOBBI 30HHOM Teopuu. MeTamibl.
[TonynpoBOAHUKH. UATEKTPUKH.

Tema 9. OcHoBHBIE 3TAaNbI Pa3BUTHS (PU3UKHU S/APA U 3JIEMEHTAPHBIX YACTHII.

CaoiictBa atroMHbIX saep. OnbiT Pesepdopna nmo paccessHuio o-yacTull. fIpo Kak cucrema
B3aMMOJEHCTBYIOIUX TPOTOHOB M HEUTPOHOB. 3apsAn sapa. MaccoBoe 4MCIIO M Macca spa.
Pasmepnr anep. @opmdakrop sapa u HykinoHoB. M3ortombl. M300apbl. DHeprus cBs3u sAapa.
[Tonysmnupuueckass popmyna uis 3Hepruu cBsi3u gapa. CIMH W MarHUTHBIH MOMEHT sJIpa.
OKCHEepUMEHTHI TI0 U3MEPEHHUI0O MAarHUTHBIX MOMEHTOB fJep. SIepHbIii MarHUTHBII pe30HAHC.
Cratudeckue MyJIbTHIIONBHBIE MOMEHTBI JEp. DIEKTPUUECKUM KBAAPYNOIbHBIA MOMEHT Spa.
Hyxnon-Hyk/OHHBIE B3auMmoaeucTBusA. JleMTpoH. MarHuTHbBIA M KBaJIpYIIOJIbHBII MOMEHTHI
neiirpona. BosnnoBast ¢yHkuusa aedtpoHa. TeH30pHBIM XapakTep slepHbIX cuil. PaccesHue
HEUTpoHOB Ha mnpoToHax. CHNMHOBas M CHIHUH-OPOMTANbHAs 3aBUCUMOCTU SAEPHBIX CHIL
OcoOeHHOCTH paccesHUusl TOXKIECCTBEHHBIX YacCTHIl. 3apsaoBas HE3aBHCUMOCTB SJIEPHBIX CHIL
O606mennbii mpuHuun Ilaynun. OOMEHHBI XapakTep sIEpHBIX CHIL.  J{BYXHYKJIOHHBII
noteHuuan. CBOMCTBO HACHIIIEHUS AEPHBIX cUil. Me30HHas TEOpHS SAEPHBIX CHIL

Tema 10. PaainoakTHBHOCTH M MO/IeJIM ATOMHBIX sijiep.

EcTtecTBeHHass U UCKYCCTBEHHAsI paJiMOAKTUBHOCTh. CTaTUCTUYECKUI XapakTep pacnaja. 3akoH
paZvoaKkTUBHOIO pacraga. PannoakTuBHBIE psAfbl. O-pacnaj. DHEPreTHYecKoe YCIOBHE O-
pacniania. OCHOBHbBIE HKCIIEPUMEHTANIbHBIE 3aKOHOMEPHOCTH O- pacraja. JJIeMEHTbl TEOPHH O
pacniana. I[IpaBuna or6opa. B-pacnan. Buasl B-pacnaga. DHepreTuueckue ycloBUs [-pacrnajioB.
CHexTpbl 3J€KTPOHOB. XapaKTEPUCTUKH HEUTPUHO. OKCIEPUMEHTAJIbHOE JOKa3aTeJIbCTBO
CyIIIECTBOBaHUS HEUTPUHO. DIEeMEHTHI Teopuu B-pacmana. [lorsTHE 0 c1abbIX B3aMMOICHCTBUSX.
Paspemiennsle u 3anpemeHHsle B-mepexonsl. Hecoxpanenue deTtHocTH mpu B-pacmane. y-
U3IydYeHue siaep. DJIEeKTpUUecKue M MarHuTHble nepexonsl. IIpaBuia oTbopa 1Mo MOMEHTY U
YETHOCTH JUIsl y-TiepexoAoB. BeposTHocTM mepexonoB. SnepHas wu3omepus. BHyTpeHHsA
koHBepcus. Dddekr Meccbayspa u ero nmpumeHeHue B usmke u texnuke. Kmaccuduxarms
Moxenen simpa. KamempHast monens siapa. Mopens depmu-raza. @usnueckoe 000CHOBaHUWE
0005104euHOM CTPYKTYpHl sigpa. CuiibHOE CIHUH-OpOUTaNbHOE B3auMoaehcTBue. OObICHEHUE
CIIMHOB M YETHOCTEH COCTOSHUU sifep B Moaenu obosiouek. OcTaTouyHOE B3aWMOICHCTBHE.
KonnexkTuBHble cBoicTBa sijep. BpamartensHble u KonebarenbHble COCTOSHUS snep. Cs3b
OJIHOYACTUYHBIX U KOJUIEKTUBHBIX JBHKECHUN.



Tema 11. B3aumoneiicTBHe siIepPHOT0 M3JIYYEeHHS C BelIeCTBOM.

Ceuenne u amiuutyaa paccesHus. [lorepu sHepruv Ha MOHHU3ALUIO U BO30YXKIEHHE aTOMOB.
Topmosnoe wu3zmyuenue. M3mydenune Bapuiosa-UepenkoBa. IIpobern 3apspkeHHBIX YaCTHIL.
B3auMopeiicTBue HEMTPOHOB C BelecTBOM. TemIoBbIe U pe30HaHCHbIE HEUTPOHBI. [IpoxoxaeHue
Y-U3ILy4E€HHUS YEPE3 BEIIECTBO. DIEMEHTBI I03UMETPUH. SIAepHbIe peakMU. DKCIIEPUMEHTAIbHbIE
METO/Ibl U3YUEHHUS SACPHBIX peakuuii. Duznueckne NpUHIUIBI Pa0OTHI ycKOpUTeel. JleTekTopbl
SJIEPHBIX YaCTHUILl. 3aKOHBI COXPAHEHUS B SIEPHBIX peakiusax. CBsi3b MEXKIy CEUCHUSIMU TPSIMBIX
U o0OpaTHBIX peakmuil. MexaHu3Mbl saepHbIX peakuuii. Popmyna bperita-Burnepa. Ilpsmbie
AJIepHbIE peakluu. [leneHne u cuHTe3 aTOMHBIX siziep. [lenenne n30TonoB ypaHa 1noj JeiCTBUEM
HEeUTpOHOB. DHeprus aktuBanuu. Llemnas peakmnus. KoaddunmeHnt pasmHoxeHus. SAnepHbie
peaxTopel. Cunres serkux saep. Kpurepuit JIoycoHa. DKkcriepuMeHTaIbHbIE METO/IbI U3YyUEHUs
AIepHbIX peakunil. Gu3ndeckue NPUHIUIBI paboThl yecKopuTene. J[eTeKTophl SAepHbIX YacTHII.
[TpoGiieMbl ynpaBiisieMOro TEPMOSIIEPHOTO CUHTE3A.

Tema 12. O0uue cBoOWCTBA 3J1eMEHTAPHBIX YaCTHIIL.

Jlenrronbl, agpoHbl. YacTuibl U aHTUYACTULIBI. MeXaHU3Mbl B3aUMOJCUCTBHUS B MHUPE YACTHL.
3aKOHBI COXPAaHEHUS B MHpE 3lIeMeHTapHbIX yactuill. Kiaccudukanus B3aUMOJEHCTBUN U
AJIEMEHTApHBIX YaCTUL. DJIEKTPOMarHUTHbIE B3aumopeicTBus. CuibHbIE B3aUMOJCHCTBUS U
CTpyKTypa anpoHoB. Kiiaccudukanuss u KBAaHTOBBIE XapaKTEPUCTUKU aApoHOB. CuMMeETpus
CUJIBHOT'O B3auMoJieicTBus. KBapku, r1r0OHbI U UX OCHOBHBIE XapakTepucTUKU. L[BeT n apomar.
KBapkoBass  crpykrypa agpoHoB. Dopmyna Hummmxkumbl.  DIeMEHTbl  KBAHTOBOM
xpomonuHamMuku. llBeroBas cUMMETpHUs CHJIBHBIX B3aUMOAEHCTBHM.  DnekTpocialble
B3aMMOJICHCTBHS. YHUBEPCAIBHOCTh Cc1aboro B3aumonencTBus. [loHaTne o moneBoil Teopuu
cnabpix B3auMojielcTBUH. OObEeIUHEHHE 3JIEKTPOMAarHUTHOIO M CJIA00ro B3aUMOJIEHCTBUS.
Monens BaiinGepra-Canama snektpocnaboro Bzaumopeiictus. [Ipobnema nmoctpoeHus eauHon
TEOPHH CITA0BIX, HIIEKTPOMArHUTHBIX U CHJIBHBIX B3aUMOJICHCTBUH.

Tema 13. Kocmuyeckue Jiy4u H siiepHasi acCTPOPHU3HUKA.

IlepBuunoe kocmuyeckoe wu3iydeHHe. [IpoXokaeHue KOCMHUYECKOro HW3JIy4eHUs 4Yepes
atMocepy. ['Mmoresbl MPOUCXOXKAEHUS KOCMUYECKHX Iydeill. DTambl pa3BuTus BceneHHOM.
CoBpemeHHbIE TpecTaBieHusl 0 cTpykType Bceenennoii. bapuonnas acummerpust BeeneHHoOM.
Temuas marepusi. TemHas sHeprus. J{03Be31HbIN HYKIICOCUHTES. S1epHbIE peaKkIuu B 3BE3/1aX.

4.3.1. IlepeyeHb CEMUHAPCKHUX, IPAKTHYECKHX, J1a00PATOPHBIX 3aHATHI

Ne Ne HaumeHoBaHue TpynoeMKoOCTh OueHoYHbIE dopmMupyeMble
n/H | pasgena ceMHHApPOB (uac.) cpejacTBa KOMIETeHIHH
M TEeMbI Bcero N3 nnx (MHIUKATOPHI)
YacoB | MpaKTHYecKas *
MOATOTOBKA
1 2 3 4 5 6 7
1 | Temal Dotorddext. dpdexr 12 8 Omnpoc (ycrusiid, | OIIK-1, OIIK-2
Komnrona. Pacuer MTUCBMEHHBIN),
Mozenu Pesepdopna. 3aJa4U, TECTHI.
Monens bopa.
2 Tema 2 YacTtuiia B 66CKOHEYHO 12 8 Omnpoc (ycrasrid, | OITK-1, OITK-2
riryOOKOH MTUCBMEHHBIN),
MIPSIMOYTOJIbHOM 3a]1a4u, TECThI.
MTOTEHIMATIBHON sIMe.
Yactuna B KouTponbnast
MPSIMOYTOJIBHOM pabora.
MTOTEHIMATBHON siMe
KOHEYHOU TITyOHHBL.
I'apmonnueckuit
OCHHJIIATOP.
3 | Tema3 3amaua Kerurepa. CrouH. 6 4 Omnpoc (ycrusid, | OITK-1, OITK-2
CrnoxeHne MOMEHTOB. MMUCHbMEHHBIN),
3aJa49H, TECTHI.




CucTeMaTHKa COCTOSHUMI
aToMa BOAOPOJa.

4 | Tema 4 WzoTonmueckoe 12 8 Omnpoc (ycrasni, | OIIK-1, OITK-2
CMEIICHUE aTOMHBIX MICbMEHHBIH),
ypoBHel. ToHkas 3aJ1a4M, TECThI.
CTPYKTYypa CIEKTpa
aToMa BOAOpPOJa. KonTponbnas
pabora.
5 | Temas Hpunamun [Haymm. 6 4 Omnpoc (ycrasni, | OIIK-1, OIIK-2
ATOMHBIE 000JIOUKH 1 MUCbMEHHBIN),
MO1000I0UKH. 3aJ1a4M, TECTHI.
DneKTpoHHas

koH(purypanus. Tepm.
Cocrosaue. IIpaBuna

XyHza.

6 | Tema6 [paBuna ordopa. 8 6 Omnpoc (ycrueiid, | OIIK-1, OIIK-2
CrekTpainbHbIe CEpHU MHCHMCHHBIN),
aToMa BOJOpOJa. 3a/1a4H, TECTHI.

CnexTpaibHbIE CEpUU
aTOMOB HIETOYHBIX

METaJUIOB.
7 | Tema?7 XapaKkTepucTHIeCKOe 12 8 Omnpoc (ycrasnd, | OIIK-1, OITK-2
PEHTTEHOBCKOE MUCbMEHHBIN),
u3nydeHue. 3akoH 3aJ1a4u, TECTHI.
Moszmnu. Dddekr Oxe.
A dekr 3eemana. KonrposbHas
D¢ dekr [Namena u baka pabora.
8 | Tema8 AmnabaTuyeckoe 12 8 Omnpoc (ycrasriid, | OIIK-1, OITK-2
npudamxenue. JIKAO. MHCHbMEHHBIH),
OCHOBBI CHCTEMATUKH 3a/1a9H, TECTHI.

QJICKTPOHHBIX COCTOSIHUI
ABYXATOMHBIX MOJICKYJI.

9 | Tema9 OCHOBHBIE 3TaIbI 4 Omnpoc (ycrasrnd, | OIIK-1, OITK-2
pa3BUTHs (HU3UKH sApa MIICbMEHHBIH),
3a7a4H, TECTHL.
10 | Tema 10 | PagmoakTHBHOCTH U 6 Omnpoc (ycrasrnd, | OIIK-1, OIIK-2
MOJIETIN aTOMHBIX S7IEP MIICbMEHHBIH),
3a/1a4H, TECTHI.
11 | Tema 11 | B3aumopgeiicTBue 3] Omnpoc (ycrusiid, | OIIK-1, OIIK-2
SIIEPHOTO M3ITYUESHHUS C MHCHbMEHHBIH),
BEIL[ECTBOM 3aJ1a4M, TECTHL.
Kontponsnas
pabora.
12 | Tema 12 | OGmwme cBoicTBa 6 Omnpoc (ycrusiid, | OIIK-1, OIIK-2
9JIEMEHTAPHBIX YaCTHIL MHCHbMEHHBIH),
3aJ1a4H, TECTHL.
13 | Tema 13 | KocMmuueckue Jtyuu u 6 Omnpoc (ycrusiid, | OIIK-1, OIIK-2
sepHas acTpodusnka MICHbMEHHBIH),

3aJJa4u, TCCTHI.

Hroro yacos | 108 54

4.3.2. IlepeyeHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE W3y4YeHHeE
CTYJIeHTAMM B paMKax caMocTosiTeJibHOI padoTsl (CPC)

Ne Tema 3ananue ®opmupyemast NAK
n/n KOMIIeTeHINA
1 2 3 4 5
1 PasBuTHe KBaHTOBBIX [IpopaboTtka yueOHOTO OIIK-1, OIIK-2 MK orki.1
IIPeICTaBJICHUH. (TeopeTHYECKOro) NIK onk.1




MaTepuaa; BhIMOJTHCHUE
WHJIMBUTYalIbHBIX 33/IaHUI;
pedepar

ATOM B DIIEKTPUUYECKOM [IpopaboTtka yueOHOTO OIlK-1, OIIK-2 NIK onki.1

moie. Dddexr [Tapka. (TeopeTHYEeCcKoro) NIK orki.2
MaTepuasa; BIIOJIHEHHE MK onxz.1
WHIMBUTyJIbHBIX 33 1aHU; NIK orxz.2
pedepar

ATOM B MarHUTHOM ITOJIE. [IpopaboTtka yae6HOTO OIIK-1, OIIK-2 NIK omxi.2

DJIEKTPOHHBIN (TeopeTHYEecKoro) MK onxi 3.

nmapaMarHUTHBINA PE30HAHC. | MaTepHaia; BHIMOJHEHUE NJIK o1
WHIMBUTYalbHBIX 33/1aHUI; NJK ornk2.2
pedepat

PeHTreHoBCKHE CTIEKTPHI. [IpopaboTtka yuebHOTO OIlK-1, OIIK-2 NIK omki.2
(TEOpeTHYECKOrO) WK onx1 3.
MaTepuaa; BhIMOTHCHUE WK onk2.1
WHIWBUTYaTbHBIX 331aHUI; MK ornk2.2
pedepar

JnHnaMuka MarHUTHOM ITpopaboTtka yueOHOTO OIIK-1, OIIK-2 MK omxi.2

pemérkn. CriMHOBBIE (TeopeTH4ecKoro) WK onk1 3.

BOJTHEI MaTepuasa; BHITIOJTHCHUE NJIK onka.1
WHAMBUIyaJIbHBIX 3aaHUM; MK omx2.2
pedepar

MounekynsapHbIe CIIEKTPHL. [IpopaboTtka yae6HOTO OIIK-1, OIIK-2 NAK onki.2
(TeOpeTHYECKOTO) WK o1 3.
MaTepuasa; BHITIOJTHCHUE WK onka.1
WHIWBUTYaTbHBIX 331aHUI; MK onk2.2
pedepar

Mopenu aTOMHBIX sSIep. IIpopaboTtka yueOHOTO OIlK-1, OIIK-2 NIK onki.1
(TeopeTHIecKoro) WK onk2.1
MaTepuaa; BhIMOTHEHUE WK omnx2.2
WHINBUIYaIbHBIX 3a1aHU;
pedepar

BsaumopeiictBue IIpopaboTka yueOHOTO OIIK-1, OIIK-2 NJK orki.2

W3JTYYCHHUSI C BEIECTBOM. (TeopeTHIecKoro) WJIK ok 3.
MaTepuaa; BHIOJTHEHNE WK onk2.1
WHIUBUYJIbHBIX 3a/1aHHI; WK omk2.2
pedepar

DKCIepuMeHTaTbHBIE IIpopaboTtka yueOHOTO OIlK-1, OIIK-2 MK omki.2

METOJIbI (PU3UKH BBICOKHX (TeopeTnyecKoro) NJIK ok 3.

SHEPTHil. MaTepuaa; BhIMOJTHEHUE WJIK ornk2.1
WHIMBUTYaTbHbBIX 3a1aHU; NIK orkz.2
pedepat

4.4. MeTtoauyecKue yKa3aHHs 110 OPraHU3aliu cCaMOCTOSITeIbHOI padoThI CTYy1eHTOB

Lenb camocTOSTENbHON PabOTHI CTY/IEHTa — OCMBICIEHHO M CaMOCTOSITENIbHO paboTarh
CHauajga C Yy4yeOHBIM MaTepHajioM, 3aTeéM C Hay4dyHOW HHQOpMaluen, 3aJ0KUTh OCHOBBI
CaMOOpraHU3allMl M CaMOBOCIHMTAaHUS C TEM, YTOOBl TNPHUBUTH yMEHHE B JalbHEHIIEeM
HENPEPHIBHO MOBBIIIATH CBOIO MPO(ECCHOHATIBHYIO KBATH(PUKALHUIO.

B yueOHOM mporiecce BBIIENAIOT ABa BUa CAMOCTOATENbHOM paboThI:

- ayaUTOpHas. — CaMOCTOATEJIbHAas padoTa BBIMOJHAETCS Ha Y4EOHBIX 3aHATHUAX IOJ
HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 3aJIaHUIO.

- BHeayauTopHas CP noJ MeToauueckuM pyKoBOJICTBOM U KOHTPOJIEM MPENOAaBaTeNs, HO
0€3 ero HermoCpeICTBEHHOTO YYacTHs MPU MOATOTOBKE K ayIUTOPHBIM 3aHSATHUSAM, TEKYIIUM MU
IPOMEKYTOUHBIM (hopMaM KOHTPOJIS.

Buner CP o0y4aromuxcs:



Metoanyeckre peKOMEHJAUU CTyIeHTaM MPH MOATOTOBKE K MPAKTUUYECKOMY 3aHSATHIO
Ha OCHOBE WH3YYCHHUS PEKOMCHJIOBAHHOW HAydyHOHW u ydeOHOH muTepaTypsl. M3ydenue
JUCHUIUIMHBL CJEeIyeT HAuuHATh C MPOpadOTKM HacTosmed pabodeil mporpammsl, 0coboe
BHUMaHHUE, yJelsas HellsIM U 3a7adaM, CTPYKTYpe U COAEPKaHUI0 AUCLHUILINHBL. J{J1s MOATOTOBKU
K 3aHATUAM, TEKYIIEeMy KOHTPOJI M TPOMEXKYTOYHOH aTTECTallMd CTYJSHTHl MOTYT
BOCIIOJIb30BaThCsl EKTPOHHOW OMONIMOTEKOH, OHM MMEIT BO3MOXKHOCTh IHOJYYHUTh JOCTYH K
yue0HO-METOIMIECKUM MaTepruaiaM Kak OMOIMOTEKH, TaK M MHBIX JICKTPOHHBIX OMOIMOTEUHBIX
cucreM. B cBolo ouepenp, CTYIEHTBI MOTIYT B35Th Ha JOM HEOOXOAMMYIO JIUTEpaTypy Ha
aboHEeMeHTe BY30BCKOM OMOIMOTEKH, a TAK)KE BOCIOIB30BAThCS YATAIBHBIMU 3aJIaMHU BY3a.

IToaroroBka k Jiekuuu. KauecTBo 0CBOGHUS JUCHUIUIMHBI HANIPSMYIO 3aBUCUT OT TOTO,
HACKOJIBKO CTYACHT CAMOCTOSITENILHO (POPMHUPYET YCTAHOBKY Ha IMOJIyYE€HUE Ha JIEKLIUAX HOBBIX
3HAHUM, JOMOIHAIOIMX YK€ UMEIOIUeCs 3HaHUs 110 JaHHOW AucUUILIMHE. Bpems, oTBeneHHOE
Ha MOJrOTOBKY CTYJCHTOB IIPH JABYXYaCOBOM JIGKIIMU 110 HOpMATHBaM cocTaBisieT He MeHee 0,2
qaca.

IMoaroroBka K NMpakTHYeCKOMY 3aHATHIO. [IpakTudeckoe 3aHATHE — 3TO 3aHATHE,
IPOBOJUMOE 0]l PYKOBOJCTBOM IIperojiaBaTesis B Y4eOHOH ayIuTOpHUM, HAIpaBICHHOE Ha
yriayOleHue HayyHO-TEOPEeTUYECKMX 3HAaHUH M OBJIAJEHUE ONPEICICHHBIMH METOJlaMu
CaMOCTOsTeNIbHON paboThl. B mporecce Takux 3aHATUH BbIpaOaThIBAIOTCS MPAKTUYECKHUE YMEHHUS.
[lepen mpakTUYECKUM 3aHATHEM CIEAyeT H3YYHUTh KOHCIEKT JIEKIMU W PEKOMEHJIOBAaHHYIO
npernojiaBaTesieM JUTepaTypy, oopalias BHUMaHUE HAa IPAaKTUYECKOe MPUMEHEHHE TEOPUU U Ha
METOAMKY pEIICHUs] TUMOBBIX 3amad. Ha MpakTHYecKOM 3aHSTHH TJABHOE — YSCHUTH CBSI3b
pelaeMbIX 3ajjad ¢ TEOPETUYECKUMHU MOJIOKEHUAMHU.

Hanucanue pedepara. Hanmmcanme pedeparoB 10KHO CITOCOOCTBOBATH 3aKPETUICHHUIO U
yIIIyOJICHUIO 3HaHU, a Takke BbIpAaOOTKE HABBIKOB CAMOCTOSITEILHOI'O MBIIIJIEHUS M YMEHUS
pemath MocTaBleHHbIE Nepe] CTyAeHTOM 3aaadu. Cojep)kaHue BBINOJIHEHHOM paboThl AaeT
BO3MOXHOCTh YIIIYOUTh YPOBEHb 3HaHUS U3y4aeMoil MpoOieMbl, T0OKa3aTh 3HAHUE JTUTEPaTyphl U
CBEJICHMM, COOpAaHHBIX CTYJEHTOM, BBIOJHAIOIMNM pedepaTuBHble paboThl. CyliecTByeT
omnpeneneHHas (opma, KOTOpOH JOJDKEH NPUAECPKUBATHCS CTYICHT, BBIMOJHSIOMMNA padoTy.
Pedepar momkeH UMETh TUTYIBHBIN JTUCT, COJIEPKaHIE TEMBI, CIIUCOK JINTEPATYPHI U OTJIaBIICHHUE.
Criucok nuTepaTypbl JOJDKEH BKIIOYaTh, IJIaBHBIM 00pa3oM, HOBEWIIME MCTOYHUKHU: CTaThbH,
y4e€OHUKH, APYTrUe NEPBOMCTOYHUKH O MpodieMaM JUCHUILIMHBEL. Oco0oe BHUMaHKE yaemseTcs
NEepUOJIMYECKO TeuyaTH, KOTopas OTpa)kaeT MpoOieMaTuKy, 3aTpoHYTYyIo B pedepare. Ilpu
HalMCaHUM paboOTHl 00s3aTENbHBI CCHUIKA HAa HCIOJNIb3yeMble WCTOYHHKH, CTaTHCTHYECKHE
MaTepHalbl, 4TO MpHaeT paboTe OCHOBATEIBHOCTh, HAYUYHYIO OpueHTauuto. Pedepar numercs
Ha siuctax popmara A4. O6beM pedepara 10KEH ObITh He MeHee 18 cTpaHuI] MeyaTHOro TeKCTa
(pa3mep mpudTa 14 nmpu KOMIBIOTEPHOM HAabOpe TEKCTa), U3 HUX 3 CTpaHUIbl — oopmieHue
pedepara (1 cTp. — TUTYIBHBIA JUCT, 2 CTP. — OTJIABJIEHWE WJIW IUJIAH, TOCIEIHSAS CTPaHUIIA
pedepara — CHUCOK HCHOJIB30BAHHOM JUTEpaTypsl). Pedepar maeT BO3ZMOXXHOCTH HE TOJIBKO
yOeauThCs B ypOBHE 3HAHHI CTYJICHTOB 110 U3y9aeMOMY MTPEMETY, HO M YCTAHOBHUTH CKIIOHHOCTh
CTYACHTOB K Hay4yHO-HccienoBareiabckoil pabote. IlonoxurenbHOM omeHkH 3a pedepar
3aCIyKUBAET CTYJIEHT, OJIHOCTHIO PACKPBIBIINI BHIOPAHHYIO TEMY, ONHUPABIIMICS HAa HOBEHIIIYIO
JUTEpATypy, AEMOHCTPUPYIOIIMHA 3HAHHE OCHOBHBIX TEPMHHOB M TOHATHH, YMEHHE BBIICNSATH
CYIIIECTBEHHBIE XapaKTEPUCTUKHU CIICIIU(PHUKH MEAarOTHUECKON AEITEIBHOCTH 110 ()OPMUPOBAHUIO
KOM(OPTHOI 1 6e30macHoil 00pa3zoBaTeNbHOM Cpebl.

KomnboTepHasi mpe3eHTanusi M0 TeMe — BUJ CaMOCTOSTENIFHOW pabOTHI CTY/CHTa,
npeaycMaTpUBalOIIMi  yIOpsIouMBaHHEe y4yeOHOro Marepuana B (QopMar BHU3YaJIbHOTO
opranuzatopa. OCHOBHBIC IPUHITUITBI TIPH COCTABIICHHH KOMITHIOTEPHOM MPE3EHTAINH: TIPOCTOTA
COJIepKaHus, JOCTYIHOCTh, HMOHSATHOCTh COJEpP)KAaHUS, COOTBETCTBUE COJEPIKAHUIO JOKJIAJA,
YMEpPEHHO sipkoe 0popMIIeHHE, HArJIAIHOCTh (pa3yMHOE UCIOJb30BaHue spkux 3ddexron). He
3noynotpedisiite dp¢pexkramun anumanud. CTHIb O(OPMIICHUS KOMITBIOTEPHOW MpE3eHTAIUU
(crmai1oB) MOHKEH OBITH €AMHBIM.

IToaroroBka K MpoMeKyTOYHOMY KOHTPOJIIO MO AUCHUILINHE (IK3aMeH)



DK3aMeH SBJISIETCS HEOThEMJIEMOM YacThi0 y4eOHOTO Mpolecca U MPU3BaH 3aKPENUTh U
YIOPSIOYUTh 3HAHUS CTY/AEHTA, IOJIYUEHHbIE HA 3aHATHIX U caMOcTOsTeNbHO. Claue sK3aMeHa
IpemecTByeT paboTa CTyACHTA Ha JIEKIIMOHHBIX, MPAKTHUYECKUX 3aHATHIX M CAaMOCTOSATENIbHAS
paborta 1o uzyuenuro npeamera. OTCyTCTBHE CTY/I€HTA Ha 3aHATHAX 0€3 yBaXKUTEIbHOM NPUYHMHBI
U HEBBINOJIHEHUE 3aJ]aHUH CaMOCTOSITEIIbHON pabOThI ABISETCS OCHOBAHUEM JUIS HEIOITYIEHUS
CTYZAEHTA K c/laye 3Kk3aMeHa. ['0TOBUTHCA K SK3aMeHY HEOOXOJMMO IOCIIEeI0BaTENbHO, C YUETOM
IPUMEPHBIX BONPOCOB, cojepkamuxcs B nporpamMe. CHauasia cielyeT ONpENelIuTb MECTO
KaX/I0r0 KOHTPOJBHOI'O BONPOCAa B COOTBETCTBYIOIEM pa3jieie TeMbl y4eOHOHW MporpaMmsl, a
3aTeéM BHHMMATEJIbHO IIPOYUTATh M OCMBICIUTH PEKOMEHJOBAHHYIO YUYEOHYI0O M HAYYHYIO
auteparypy. PaboTy Haj TeMOH MOXHO CUMTATh 3aBEPLICHHOM, €CIIM BBl CMOYKETE OTBETUTh Ha
BCE KOHTPOJIbHBIE BOIIPOCHI U JaTh OIIPEIEICHHUE TOHATHH 110 U3y4yaeMOl TEME.

4.5, [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPOEKTOB)

CormacHo y4eOHOMY ITUTaHY KypCOBBIE PaOOThI (IMPOEKTHI) MO JTAHHOW IUCIUIUIMHE HE
PEyCMOTPEHBI.
V. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUITTIMHBI (MO YJIS)
a) mepeveHb JIUTePaTypbl
OCHOBHAasl JINTepaTypa:

1. Cusyxun JI.B. O6mwmit xypc pusuku [DneKTpoHHBIN pecypc]| : yaeOHoe mocobue. B 5 T.
T.V. AtomHas u snepnas ¢usuka — 3-¢ usa. crep. / [. B. CuByxun. - Mocksa :
OU3SMATIIUT, 2008. - 784 c. - Pexxum noctyna: 9bC "Aibykc".

2. IInonsckuit O.B. ATomuas ¢pusuka. Tom 1. Beenenue B aToMHy10 GU3UKY [ DNEKTPOHHBIN
pecypc]: yueb. — Dnektpon. naH. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexxum
nocryma: https://e.lanbook.com/book/442

3. Bbynmkep JI. AtomHas ¢usmka [DneKTpoHHBIN pecypc]: yueb. mocooue / JI. Byakep, /.
Kum6Genn, 1. leMumib. — DnektpoH. naH. — MockBa: ®uzmarnut, 2010. — 396 c. — Pexum
noctyna: https://e.lanbook.com/book/48253

4. WUponos U.E. KBanroBas ¢uzuka. OCHOBHbIE 3aKOHBI: yueOHOE 1mocodue [DneKTpOHHbIH
pecypc]: yuel. mocobue — DmekTpoH. naH. — MockBa: MznarensctBo «JlabopaTopust
3HaHui», 2017. — 261 c. — Pexxum nocryma: https://e.lanbook.com/book/94103

5. CagenbeB U.B. Kypc obuieit puznku [DnaeKTpoHHBIN pecypce]: yuedHoe nocodue: B 5 T. T.
5: KBantoBas ontuka. ATtomHas gusuka. @usuka TBepaoro rena. Gusnka aToMHOTO gpa
u anemenTapHbix yactuil/ M1.B. CasenbeB. — CI16.: Jlans, 2011. — 384 c. — Pexxum gocrymna:
https://e.lanbook.com/reader/book/708/#authors

6. Tpodmmoa T.M. OcHOBBI (hM3UKH. ATOM, aTOMHOE PO U IJIEMEHTApPHBIC YACTHIIBI:
yuebHoe mocodue. — M.: KHOPVYC, 2011.

JAOMOJIHUTEIbHAS JIUTepaTypa:

1. Bopu M.. Jlekuuu no aromHoii mexanuke [Tekcr] / M. BopH. - 2-e u3n., uchp. - M. :
Enuropuan YPCC, 2005. - 312 c.

2. Buxman 3. KsantoBas ¢usuka [Tekcr] : mep.c aurn. / D. Buxman ; Ilox
pen.A.W.1laneaukoBa,A.O.BaticenOepra. - 3-e w3z, ucrp. - M. : Hayka, 1986. - 392 c. : -
(bepkneeBckuii kypc ¢pu3uky ; T.4)

3. Hponos N.E. 3amaun o kBanTOBOM ¢usnke [Tekct] : yued. mocodue ais cTya. By30B / U.
E. Uponos. - 2-e uzn., uctp. - M. : JIab6. bazoBeix 3nanwuii, 2006. - 215 c. - (Texuuyeckuit
YHHUBEPCUTET).

4. JNymytun H.K. ®uznka. ®usnka aToMHbIX siBJIeHU: YueO. mocodue / H. K. [{ymytus, B.
M. Kanuxwman, FO. H. [TepensieB; Cubupckuii WH-T IpaBa, 3KOH. u ymp. - Upkyrck : U3a-
Bo CUIIDY, 2007. - 219 c.

0) nepuogUYecKHre U3TAHUS


https://e.lanbook.com/book/442
https://e.lanbook.com/book/48253
https://e.lanbook.com/book/94103
https://e.lanbook.com/reader/book/708/#authors

1. B mupe nHayku

KypHai skciepuMeHTAIbHON U TEOPETUUECKON (DU3UKH

3. WM3Bectus poccuiickoil akagemuu Hayk. Cepust usmueckas MHxeHepHO-(U3NIECKUN
KypHall

[TuceMa B )KypHaJ SKCHIEPUMEHTAIBHON U TEOPETUUECKOM (pU3nKu

VYenexu (U3MYECKUX HAyK — €XKEMECSYHBIM KypHal. DJEKTPOHHAs BEepCHs >KypHaua:
aHHOTAIMH, cTaThH B hopmate pdf

6. ®wusuka TBEpAOro TeNa

7. ®du3Mka ¥ TEXHUKA IOJTYIIPOBOJHUKOB

o

o &

B) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H ONCKOBbIE CHCTEMbI
[lepeuens pecypcoB MHPOPMALIMOHHO-TEJICKOMMYHUKAIIMOHHON ceTH «/HTepHeT» (nanee
— ceTb «HTepHeT»), HEOOXOIMMBIX JIJISi OCBOCHUS TUCIIUTLIMHBI

1. Dnekrponnas 6u6anorexa KOPANUT: www.biblio-online.ru

DnekTpoHHO-OMOaMoTeuHas cuctema JIAHD: https://e.lanbook.com

3. Hudopmanmonnas cucrema «EauHOE OKHO JOCTYIA K 00pa30BaTEIbHBIM PECypCamy:
http://window.edu.ru/window

4. AHHOTUPOBAaHHBIM TeMaTHYECKUW KaTtamor VHTEpHET pecypcoB 1o  (Qu3uke:

http://www.college.ru/

denepanbHblil 00pa3zoBatenbHbIi opTat: http://www.edu.ru/db/portal/sites/res page.htm

Bounbias nayynas 6ubnmuoteka: http://www.sci-lib.com/

EcrecTBeHHO-Hay4HBII 00pa3oBaTelibHbIN mopTai: hitp://www.en.edu.ru/catalogue/

YuebHo-0Opa3oBaTenbpHas (pusnko-maremarnueckass Oubnamoreka caiita EqWorld:

http://eqworld.ipmnet.ru/ru/library/physics/

9. Jlexuuu no ¢usuke as BY3os.: http://physics-lectures.ru/

10. Texuuueckas oubmuoreka: http://techlibrary.ru

11. DnexTponnas 6ubmmoreka « Tpynast yuensix UT'Y» http://elib.library.isu.ru

no

NGO

VIMATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MoAayJisl)

6.1. YueOHo-1a00paTopHOE 000py10BaHME!

[lomemenuss — y4eOHble ayauTOpUM JUIsl HPOBEACHUS  y4eOHBIX  3aHSITHH,
npeaycMoTpeHHbIX yueOHbIM mmanoM OIIOIT BO GakanaBpuara, ocHaleHsl 000pyAOBaHHEM U
TeXHUYECKUMH  cpenctBamu  oOydeHus. [lomereHuss [ caMOCTOSITENBHOM — paOOThI
00y4aroImuXcsl OCHALIEHbl KOMITBIOTEPHOM TEXHUKOM ¢ BO3MOKHOCTBIO MOJKIIOYEHHUS K CETH
«aTepHeT» U oOecriedyeHueM JIOCTyMa B SJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO
cpeny ®I'BOY BO «UT'Y».

6.2. [IporpamMHoe obecrieyenme:

ZIJ'IH MMPOBEACHUA  OUCHUINUIMHBI HWMECTCA obecrieueH HGO6XOJII/IMBI€ KOMIIJICKTBI
JIUIICH3UOHHOI'O U CBO60,£[H0 pacnpocCcTpaHdaCMoro nporpaMmmMHOIro O6CCHC‘-ICHI/I$I, B TOM 4YHCJIC
oredecTBeHHOTO mpou3BozcTea: Windows 10 pro; Adobe acrobat reader DC; Kaspersky AV; MS
Office 2007; VisioProfessional; NetBeans; SMART NoteBook; WinDjView; XnView MP;;
Access AnyLogic.

6.3. Texunuyeckue U 31eKTPOHHbBIE CPeACTBA:

AynuTOpHBIE 3aHATUS TPOBOAATCA B HHTEPAKTHUBHOW (opMe ¢ HCHOJIb30BaHUEM
MYJIbTUMEIUIHOTO obecnieueHus (HOyTOyK, mpoekTop). s 06paboTKH MoTydyeHHbIX JAHHBIX Ha
MPAKTUYECKUX 3aHATHIX B Jaboparopuu Kadeapbl UMEIOTCS KOMIBIOTEPHI C COOTBETCTBYIOLIUM
nporpamMHubiM obecnieuenuem: Windows 10 pro; Adobe acrobat reader DC; Kaspersky AV; MS
Office 2007; VisioProfessional; NetBeans; SMART NoteBook; WinDjView; XnView MP;;
Access AnyLogic.
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Meroan4eckoil KOHLEIIUEN IPENogaBaHus IPEAYCMOTPEHO UCIIOJIB30BAHUE TEXHUUECKUX U
JJIEKTPOHHBIX CPEJICTB OOYYE€HUS M KOHTPOJS 3HAHUH CTYIEHTOB: MYJIbTHUMEIUIHbIE
NPe3eHTAINH, BUACOJICKIINH, (PparMeHTsl (PUIHLMOB.

MaTepI/IaJILHO-TeXHH‘leCRaH 0a3a NMpoOBEACHUS naﬁopaTopnblx pa60T:

1.

2.

How

W3ydyeHue JBMKEHMsS] 3apsDKEHHBIX — 4acTull  (KOMIBIOTEPHOE  MOJIEIMpPOBAHUE,
NIEPCOHAIbHBIN KOMIIBIOTED).

CrauuonapHoe ypaBHenue lllpenunrepa, yactuia B OJHOMEPHOW MOTEHIUAIBHON siMe
(KOMIIBIOTEPHOE MOJIETUPOBAHUE, IEPCOHATBHBIN KOMITBIOTED).

Omnsit Pezepdopra (koMnbroTepHOE MOACTUPOBAHNE, IEPCOHATBHBIN KOMITBIOTED).
Wzydenune mpoctoro u cioxkHoro 3¢ddexroB 3eemana (razopaspsaHas jamma J[PIII,
snekTpoMaruut, crekrporpad UCII-51, I13C-kamepa TGE-1304-U)

HccnenoBanue CrieKTPOB MOTJIOUICHUS U IIOMUHECHEHIIMK pyOrHa  (CIEKTPO(OTOMETp
MPS-50L, nazep JITUITY-8, ciektpanbHas ycranoBka Ha 6aze HUUIID)

W3yueHne cepuambHBIX 3aKOHOMEPHOCTEH B CIIEKTpE BOJIOpPOJAa W €ro H30TOIOB
(rounometp I'C-5, BomopoaHast u feiiTepeBas JTaMIibl)

7.M3yueHue CHEKTpaJbHOTO COCTaBa TeIUU-HEOHOBOTrO Jiazepa (KOMIIOpaTtop, TeiHii-

HEOHOBBIH J1a3ep, crekrporpad )

8.0cuoBbl  cmnektpanbHOoro ananm3a (Crnekrtpampable mpubopsr  MCII-22, WCII-28.

10.
11.

12.

I'eneparopsl nyrosoro paspsna -2 u uckposoro pazpsga UI'-3. MukpogeHcuToOMeTp
MD-100. Ctunockon CJI-11.)

M3yueHne CHEKTpOB aTOMOB IIEJIOYHBIX MeTauioB ( MOHOXpoMaTop YM-2, namiibl
HarpueBas u prytHas JJPK-120)

ToHkast CTpyKTypa CeKTpalibHbIX JTUHUM (roHrnometp I'C-5, namna HaTpueBas)
CrpykTypa MoneKyaspHbIX criekTpoB (criekrporpad WCII-51, pryrnas namma JIPK-120,
JaMIia HakaJuBaHUsl, KIOBETa-1eyb ¢ HOJIOM).

Omnpenenenne noctossHHoN Credana-bonbliMaHa ¢ MOMOIIBIO TUPOMETPA € UCUE3AOLIEH
HuThl0. (ITupomerp JIOII-72, wucrounuk nutanus ATH-2335, UCTOYHUK NHUTaHUA
NOCTOSTHHOTO TOKa b5-43, Bonsrammnepmerp mudposoii B7-40/1).

CerteBoli cepBep (KOMIIBIOTEPHBIH Ki1acc).

[lepcoHanbHbIE KOMIBIOTEPHI (KOMITBIOTEPHBIN KJIacc).

VYuebHble mocoous.

IInakatsl.

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'NA
B niporiecce npenogaBanus AMCIUTUIMHBI UCTIONB3YOTCS CICIYFOIINE METOIBI:
— JICKIINH;
— MPOBEJICHNUE TIPAKTUICCKUX 3aHATHUH,
— IOMAIITHHUE 3a/1aHMs;
— Ompoc;
— MHIUBH/IyaJIbHbBIC TPAKTHUCCKUE 3aIaHHS;
— KOHTPOJIbHBIC Pa0OTHI;
— TeCTHPOBAHHUE;
— KOHCYJIbTAIIUU TPETOaBaTEs;
— caMmocTosATeNbHasE paboTa CTYICHTOB (M3yueHHE TEOPETHYECKOro MaTepHaa,

MOJATOTOBKA K JIAOOPATOPHBIM 3aHSTHM, BBIOJHEHUE AOMAIIHUX PabOT M MHIWBUIYaTbHBIX
THTIOBBIX PACYETOB, MMOJATOTOBKA K OMPOCY, TECTUPOBAHUIO B SK3aMEHY).

Taxxe CTYACHTaM MPCAOCTABIISICTCA BO3MOKHOCTDb OTKPLITO IMOJIb30BATHCS (B TOM 4YHUCIJIC

KOHI/IpOBaTI) Ha JIMYHBIC HOCHUTCIIN I/IH(bOpMaIII/II/I) IIOATOTOBJICHHBIMHU BGHYHIHM JIaHHyIO
I[I/ICI_[I/IH.HI/IHY HpCHOHaBaTGHCM MaTepI/IaﬂaMI/I B BUJIC 3HCKTp0HHOFO KOMIIJICKCaA COHpOBO)K,Z[eHI/ISI,
BKJIFOYATOIIIETO B Ce0I:

— BUJICOJICKIIVH;



— 3JICKTPOHHBIE KOHCTIEKTHI JICKIIHA;

— JJIEKTPOHHBIE TUIAHbI IPAKTHUECKUX (CEMUHAPCKUX) 3aHATHH;

— CIIMCKU KOHTPOJIBHBIX BOIIPOCOB K KXKIOH TeME H3y4aeMoro Kypca;

—JIOTIOJTHUTEINIEHYIO JIUTEPATYPY, OTHOCSIIYIOCS K U3y4aeMOH AUCIUITIMHE B SJIEKTPOHHOM
BUIIC

CompoBoX/IeHHE CaMOCTOSITEIbHOM pabOThl CTYJIEHTOB TaKKe OPraHM30BaHO B
CIenyroImux popMax:

— YCBOEGHHE, JOTOHEHNE U BHUKAHKE B pa30MpaeMble pa3/ieibl TUCIUIUINHBI IPU TOMOIIH
3HAHUH NOJY4aeMBbIX MO CPEJICTBAM M3yYCHHS PEKOMEHIYEMOH JUTEPAaTyphl H OCYIIECTBISIEMOE
IyTeM HarucaHus pedepaTuBHBIX padoT;

—KOHCYJIbTallUH, OPraHU30BAHHBLIC [JIsI PA3BACHCHUSA HpOGHeMHBIX MOMCHTOB IIpHU
CaMOCTOSATEIIFHOM M3YYCHHU TEX WIM MHBIX aCIEKTOB Pa3/IesIOB yCBAaHMBaeMOW HWH(pOpMAINH B
JTUCIUILINHE.

JIns mpoBeneHHs BCeX JIGKIMOHHBIX U TPAKTUYECKUX (CEMHHAPCKHX) 3aHATHN
HCIIOJIB3YIOTCA MYJII)TI/IMCIII/II;'IHI)IC cpeacrBa BOCHPOU3BCACHHA AKTUBHOI'O COACPKUMOIO,
MO3BOJISIIONIETO CIIYIIATEII0 BOCIPUHUMATh OCOOCHHOCTH HM3Y4aeMOTo0 MaTepHana, 3a4acTylo
UTPAIOIME pEHIAIONIYI0 pOJb B TIOHMMAaHMM W BOCIPHATHH, a Takke (OPMHPOBAHUU
npodecCHOHATBHBIX KOMITETCHIIUH.

OcHoBHBIE 00pazoBaTEIbHBIEC TEXHOIOTUH, HCIIOIB3yEMbIE B y4eOHOM IpoIiecce:

— MHTEPaKTHBHAS JIEKIHUS C MYJIbTUMEIUHHONW CHCTEMOH C aKTUBHBIM BOBIICYECHHEM
CTYZICHTOB B YU€OHBII MMpOIecC U 00OpaTHOM CBS3BIO;

— JIEKIIMHU C IPOOJIEMHBIM U3JI0)KEHHEM;

I/IHTepaKTI/IBHI)IG O6pa3OBaTeJII>HI>IC TCXHOJIOTHUH, UCTTIOJIB3YEMBIC B aYAUTOPHBIX 3aHATUAX:

— TEXHOJIOTHS Pa3BUTHS KPUTUUECKOTO MBIIIUICHHS;

— JIEKIUH € IPOOJIEMHBIM U3JI0KECHUEM;

— UCIIOJIb30BaHUE CPEACTB MYJIbTUMEANA;

— M3YYEeHHE W 3aKpeIvieHHe HOBOTO MaTepuania (MHTepaKTHUBHAs JIEKIHs, padoTra ¢
HarJs,IHBIMU TTOCOOUSIMH, BUICO- U ayAMOMaTepHalaMy, UCIIOJIb30BaHUE BOIIPOCOB,

— TBOpYECKHE 3a[aHHST,

— paboTa B MaJbIX Ipymmax.

HaumeHoBaHHe TeM 3aHATHI ¢ yKkazaHueM (popM/ MeTOA0B/ TeXHOJIOTHH 00yYeHH s :

Ne Tema 3aHATUA Bupa 3ansitus ®dopma / KoauuyecTBo
n/n MeTobl//TEXHOIOTUH 4acoB
JMCTaHI[MOHHOTIO,
WHTEPaKTUBHOTO
00yueHust
1 2 3 4 5
1 Knaccuueckas kaptuna mupa u | Jlexkuus Jlexuus-nuckyccus c 4
HEOOXO0IMMOCTh BBEJICHUS KCII0JIb30BaHUEM
KBaHTOBBIX MIPEICTaBIICHUH. KOMITHIOTEPHBIX
Mopenu aToMOB. CHUMYJISIITUI
2 CranmonapHoe ypaBHeHUE | JIekius [IpoGnemHas jexmust ¢ 4
Ipenunrepa. CrnekTpbl MIPUMEHEHUEM
MPOCTEUIINX OJTHOMEPHBIX BHJIEOMATEPHUATIOB
CHCTEM.
3 IIpubmmkeHHOE pereHne Jlekuusa HNuTtepakTuBHAs JEKIUS 4
CTallMOHAPHOT'O YPABHEHUSI C IPUMEHEHUEM
penunrepa. Teopus BUJIEOMATEPUATIOB U
BO3MYIIICHUH. KOMITHIOTEPHBIX
CUMYJISALIMIA.
4 MHOTr0371eKTPOHHBIN aTOM. Jlexusa Jlexuus-nuckyccus C 2
HCII0JIb30BaHHEM




KOMITBIOTCPHBIX

CUMYJISALIMI

5 BzanmopeiicTBre KBaHTOBO Jlexums [Ipobnemuas mekmmst ¢
CUCTEMBI C 3IEKTPOMArHUTHBIM NpUMEHEHUEM
II0JIEM U NOHATHE O KBAHTOBOM BUEOMATEPUAIIOB
noJje.

6 OCHOBBI (PU3UKH MOJIEKYII. Jlexuus WHTepakTuBHAS JIEKLUS

NpUMEHEHUEM
BUEOMATEPUAIIOB u
KOMITBIOTEPHBIX
CHUMYJISILIVIA.

7 OCHOBHBIE 3Tanbl Pa3BUTH Jlexuus Jlexuus-nuckyceus ¢

bus3uky sapa HCTIOJIb30BaHUEM
KOMITBIOTEPHBIX
CUMYJISILIMI.
8 PanpnoakTuBHOCTH Jlexuus WHTepakTUBHAS JTEKLMS

C IPUMEHEHHEM
BHUJIEOMAaTEPHUAJIOB U
KOMITBIOTEPHBIX
CHUMYJISILIMA.

9 BzaumopeiictBue uznyuyenus ¢ | Jlekuus WNHTepakTUBHAS JTEKLMS

BEIIIECTBOM. C IpUMEHEHHEM
BUEOMATEPUAIIOB U
KOMITBIOTEPHBIX
CUMYJISILIVI.

10 | Mopnenu cTpoeHHs aTOMOB. [Mpaktudeckoe | 3aHATHE — pelICHHUE
Pacuer monenn Pesepdopaa. 3aHATUE 3a/1a4, IUCKYCCHsl,
Paccestnue yactun. Mogenb paboTa ¢ HarIsIHBIMH
Bbopa. MOCOOUSMHY U

npumeHenue UKT.

11 | 3amaua Kemuepa. Crinn. IIpakTrueckoe 3aHsTHE — pELICHUE
CrnoxeHue MOMEHTOB. 3aHATHE 3aja4, JUCKYyCCHs,
CucremaTrka COCTOSHUI aTomMa paboTa ¢ HarJISTHBIMH
BOJIOpOJA. NoCOOUSIMH U

npumeHenue UKT.

12 | IIpaBuna otbopa. [Mpaktudeckoe | 3aHATHE — pellICHHE
CrniekTpanbHble cepun aToMa 3aHATHE 3aja4, JUCKYyCCHs,
Bostopoaa. CrekTpajibHbIe paboTa ¢ HarIsTHBIMH
CepUU aTOMOB IIEIOYHBIX MoCcOOUSIMH U
METaJIOB. npumenenue MKT.

13 | Xapakrepuctiuueckoe IIpakTHueckoe | 3aHATHE — pELICHUE
PEHTTEHOBCKOE U3ITyUYECHHE. 3aHATHE 3aJa4, JUCKyCCHs,
3akon Mo3znu. Dddext Oxe. paboTa ¢ HATJIATHBEIMHU

MOCOOUSIMHU U
npuMmeHenue MKT.

14 | Dddexr 3eemana. dpdext IIpakTHueckoe | 3aHATHE — pELICHUE
ITamena u baka. 3aHSATHUE 3a71a4, JUCKYCCHsI,

paboTa ¢ HarIATHBIMH
OCOOUSIMH 1
npumeHenue UKT.

15 | B3aumogeiictBue uznydenus ¢ | [IpakTuueckoe 3aHsTHE — peleHne
BEIIECTBOM. 3aHATHE 3aJa4, JUCKyCCHs,

paboTa ¢ HarIATHBIMH
HOCOOHSAMH U
npumeHenue UKT.

16 | DkcnepuMeHTaIbHBIE METO/BI IIpakTHueckoe | 3aHATHE — pELICHUE
(HM3HKH BBICOKMX SHEPTHil. 3aHATHE 3aja4, JIUCKYCCHS,




paboTa ¢ HarJIsSTHBIMU
MTOCOOUSMH U
npuMmenenue MKT.
HToro yacos: 46

VII1.OOEHOYHBIE MATEPHAJIBL U151 TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALLUU

Texymuit u pyOeKHBII KOHTPOJIb OCYIIECTBIISIFOTCS MO KOHTPOJBHBIM BOIPOCAM I10
W3y9aeMO# NUCIUIUIMHE, M0 WTOTaM BBIMOJHEHHS KOHTPOJBHBIX Pa0OT W WHAWBHIYAITbHBIX
MPAKTUYECKUX 3aJjaHuii, B (hOpMe TECTOBBIX 3a/laHUi WK B BUJIE TIOJrOTOBIEHHOTO pedepara.

Marepuanbl A5 NPOBeAeHHS] TEKYNIero W TMPOMEKYTOYHOr0 KOHTPOJIAA 3HAHMIA

CTYACHTOB:
Ne Bup xontpos KoHnTpoJunpyemsblie TeMbl (pa3aesibl) Kourposmpyemsie
KOMIIeTeHIIHH/
HHAUKATOPbI
1 2 3 4

1 VeTHBI ompoc, Tema 1. Knaccuueckasi kapTuHa MUpa. OIIK-1 MK omnxki.1
TECTUPOBAHUE Heo0xoanMMocTh BBEAEHUS KBAHTOBBIX OIIK -2 MJK omxki2
IpeIcTaBIeHud. Monenyu aTOMOB. NJIK onx2.1
WK ork2.2
2 VeTHbIi ompoc, Tema 2. CTaniioHapHOE YpaBHEHHE OIIK-1 MK onxki.1
TECTUPOBAHMUE, [Ipenunrepa. CreKTpbl NpOCTEUIINX OIIK -2 MK onki.2
KOHTPOJIbHAs pab0Ta | 0IHOMEPHBIX CHCTEM. NJIK ori.3
MK onk2.1
WK ork2.2
3 VYerHsIi ompoc Tema 3. CTanmoHapHbIC COCTOSIHUS B OIIK-1 MK onki.1
LIEHTPAIbHO — CHMMETPUYHOM II0JIE. OIIK -2 WK onxi.2
MK onk2.1
MK ornk2.2
4 VYeruelii onpoc, Tewma 4. TIpuOnmKeHHOE pelIeHUe OIIK-1 MK onki1
TECTUPOBAHMUE, cranioHapHoro ypaBHenus Llpenunrepa. OIIK -2 MK onxi2
KOHTPOJIbHAs paboTa | Teopus BO3MYIIEHHIL. MK onki.3
MK ornk2.1
MK ork2.2
5 OrtBeThl HA Tema 5. MHOTO2JIEKTPOHHBIN aTOM. OIIK-1 MK onki.1
KOHTPOJIbHBIE OIIK -2 MK ornki.2
BOIIPOCHI, MK onk2.1
TCCTUPOBAHUC I/UIK OIK2.2
6 OtBeTsl HA Tema 6. B3aumozaeiicTBre KBAHTOBOM OIIK-1 MK onxki1
KOHTPOJIbHBIE CHUCTEMEI C DJICKTPOMAarHUTHBIM IIOJIEM U OIIK-2 " JK onki.2
BOIIPOCHI, MOHATHE O KBAHTOBOM JJICKTPOMATHUTHOM UK onka.1
TCCTUPOBAHUC 10JIE. I/UIK OIK2.2
7 VYerHslit ompoc, Tewma 7. Tlepexo/ipl BHYTPEHHUX OIIK-1 MK onxki.1
TECTUPOBAHUE, DJIEKTPOHOB B aTOMax. AToM B MarHutHOM | OITK —2 MK oniki 2
KOHTpOJIbHAs paboTa | moje. MK onki.3
WK ornk2.1
NJK onx2.2
8 OTBeTHI Ha Tema 8. OcHOBBI (DH3UKH MOJIEKYIL. OIIK -1 MK omnxi.1
KOHTPOJILHBIE OIIK -2 MK onki.2




BOITPOCHI, WK onixi 3
TECTHPOBAHUE MK onk2.1

NJK onx2.2

9 OTBeTHI Ha Tema 9. OcHOBHBIE 3TAIlbI PA3BUTHS OIIK-1 MK omnki.1
KOHTPOJIbHBIE (U3KKH apa U 3JCMCHTAPHBIX YaCTHII. OIIK-2 U JK onki.2
BOIIPOCHI, I/I]:[K OTIK1.3
TECTUPOBAHUE UK omxa.1

WK onk2.2

10 | Vcrusii onpoc, Tema 10. PairoakTHBHOCTE U MOZEIH OIIK-1 MK omnxki.1
TECTUPOBAHUE ATOMHBIX SIZIED. OIIK -2 WK onki.2

NIK onxi.3

NJK onk2.1

NJK onx2.2

11 | Ycrusli ompoc, Tewma 11. B3aumopeiicteue saepHOro OIIK-1 MJIK omnki.1
TECTUPOBaHUE, U3JIy4YEHHUs C BEIIECTBOM. OIIK -2 MK omxi2
KOHTpOJIbHAs paboTa WK orki.3

MK ornk2.1

MK onk2.2

12 | Ycraslii ompoc Tema 12. O6mue cpoiictsa anementapueix | OIIK -1  UJIK onki.1
YACTHII. OIIK -2 MJK onki.2

MK ornk2.1

MK onk2.2

13 | Ycrnblii onpoc Tema 13. KocMudecKue ay4uu U saepHas OIIK-1 MK onxki.1
actpo(u3uKa. OIIK -2 MK onki.2

WK oriki.3

MK onk2.1

MK ornk2.2

Jlemoncmpayuonnslii 6apuanm KOHmMpPOaAbHOU padomur Nol
1. [Tonocts 0O0bemMoM V = 1 11 3amonHeHa TEIIOBLIM H3ay4eHueM npu temnepatype T = 1000 K.
Haiitu tenmoemkocts Cv.

2. Nmeetcst BakyyMHBIM (POTO3JIEMEHT, OJMH U3 3JIEKTPOJIOB KOTOPOIrO I€3MEBbIM, Ipyrod —
MenHbIA. OnpenenuTs MaKCUMAaJIbHYIO CKOPOCTh (POTO3JIEKTPOHOB, MOJUIETAIOMIUX K MEIHOMY
AIIEKTPONY, MPU OCBEIICHUH LI€3UEBOr0 3JEKTPOAa dJIEKTPOMArHUTHBIM H3JIyY€HUEM C JJINHOMN
BOJIHBI (0,22 MKM, €CJIM 3JIEKTPOJIbl 3aMKHYTh CHApY»H HaKOPOTKO.

3. ®orou ¢ ummynscoM p = 1,02 M»sB/c, rie ¢ — CKOpoCTh CBeTa, paccesyicsi Ha NOKOUBIIEMCS
CBOOOJTHOM 3JIEKTPOHE, B pe3yibTaTe 4ero uMiyiasc Gorona cran p' = 0,255 M»sB/c. Tlox xakum
yriioM paccesicst poTon?

4. Ilporon ¢ xuHetnueckoit sHeprueit T = 10 M»aB nponeraer Ha pacctosHuu b = 10 M ot
CBOOOJTHOTO TIOKOUBIIIETOCS 3JeKTpoHa. HallTh sHEepruo, KOTOPYIO MOJIyYUT 3JIEKTPOH, CUUTAs,
YTO TPAEKTOPHS MPOTOHA MPSIMOJIMHEIHAS U 32 BpeMsI ITpoJIeTa dJIEKTPOH OCTACTCS MPAKTHICCKU
HEMOJIBU)KHBIM.

5. IloxouBmuiics aToM BOJOPOAA UCITYCTHIT (DOTOH, COOTBETCTBYIOIIUI TOJIOBHOW JIMHUH CEPUHU
Jlaiimana. Kakyto ckopocTs npuo6pen atom?

Jemoncmpayuonnwiii 6apuanm mecma Nel
1. Dddext Kommnrona 3akimodaercs B
1) B3aMMOJCUCTBUE O DJIEKTPOMArHUTHOTO HM3JIYUEHHUS C BEIIECTBOM, B Pe3yJbTaTe KOTOPOTO
sHeprusi (OTOHOB MepeAAeTCs AIEKTPOHAM BEIECTBA.
2) pacluerieHUe JIMHUNA aTOMHBIX CIIEKTPOB B MAarHUTHOM TIOJIE.



3) paccesiHHE BJEKTPOMArHUTHOTO M3JIY4EHHUS HAa CBOOOTHOM 3JIEKTPOHE, CONPOBOXKIAIOIIEECS
YMEHbIIIEHUEM YaCTOThI U3TyUCHHS

4) sMHCCHS AIEKTPOHA U3 aTOMA, IIPOUCXOISIIAS B Pe3yIbTaTe 0€3bI311ydaTeIbHOrO Iepexo/ia MpH
HAJIMYUU B aTOME BaKaHCUU Ha BHYTPEHHEW AJIEKTPOHHOU 000JI0UKeE.

2. B moznenu atoma TomcoHa:

1) BJIEKTPOH CUMTAETCS HEMOIBUKHBIM;

2) MOJIOKUTENBHO 3apsDKEHHAs 4acTh aToMa CUMTAETCSl HENOJBMYKHOM, TaK KaK 3HAUYUTEIbHO
TsDKEJIee DIIEKTPOHA,

3) pa3Mep MOJOKHUTETHHO 3aPHKEHHOTO «ITYIMHTA 3HAYUTEIBHO OOJIBIIE pa3Mepa IEeKTPOHA;
4) pJIeKTPOHBI HAXOAATCS Ha MOBEPXHOCTU MOJOKUTEIBHO 3apsXKEHHOT0 OOJIBIIOTO «ITyIUHTaY,
MPUTATUBASACH UM;

5) 2NEKTPOHBI HAXOATCS BHYTPU MOJOKUTEIBHO 3aPSKEHHOTO «IIYJUHTa» U MOTYT COBEpUIaTh
KOJICOAHUsI OTHOCUTENILHO TIOJIOKEHUS PABHOBECHS;

6) 2JIEKTPOHBI COBEPILAIOT JBUKEHHE BOKPYT MOJOKUTEIHHO 3apsHKEHHON YacTH aToMa

3. Iocie ombITOB MO paccestHuIo a-uacThil Pesepdop cienan BEIBOIBL:

1) cymiecTByeT siiepHas MoJieb aTOMa;

2) onbIT HoATBEpAMIa MOAETb ToMcoHa;

3) cyuiecTByeT IUTaHeTapHAst MOJIENb aTOMa;

4) B sijpe CKOHLIEHTPUPOBAaHA IPAKTUYECKU BCS Macca aToMa;

5) pa3mepsl g1ipa COOCTABUMEI C pa3MepaMu aToMa;

6) pa3Mepsl si/ipa 3HAYNTEITLHO MEHBIIIE pa3MEPOB aTOMa.

4. KakoB usnueckuii cMbIC 3P(HEKTUBHOTO CEUCHUS PACCESTHUS?

1) B MexaHnyeCcKOM MOJENIN: ITO IUIOIIAKa (MUILEHB), IIONIAB B KOTOPYIO YaCTULA UCIIBITHIBAET
OTKJIOHEHHE;

2) B CTAaTHCTUYECKON MHTEPIIPETAIMH: STO BEPOSTHOCTh UCIIBITATh PACCESTHUE OJTHOW YaCTHIIC;

3) »Ta Benu4rHA (PU3NIECKOTO CMBICTIA HE UMEET;

4) cedyeHne My4yKa paccestHHbIX YacTHIl B onbiTe Pezepdopra;

5) ceueHHe My4Ka MaJarolluX YacTHUlIl;

6) OTHOIIEHNE CEYCHUS ITy9YKa PACCESTHHBIX YAaCTHIl K MHTEHCUBHOCTH TAIAOIINX YaCTHII,

7) OTHOIIIEHUE YHCTIa PACCESTHHBIX YaCTHUI] K MHTEHCUBHOCTH MAAIOIINX YaCTHII.

5. U3 cooTHOIIEHNS HEOTIPEACIIEHHOCTEN CIeNyeT

1) yacTuua ¢ onpeaeneHHbIM 3HAYCHUEM SHEPTUU XapaKTepU3yeTcs ONpeesieHHbIM 3HaYCHHEM
UMITyJIbca

2) TOYHO W3MEPHUTh BpPEMs JKH3HM YACTHIIBI MOXKHO JIMIIb B TOM CJydae, €Clid y Hee TOYHO
oTpeziesieH UMITYJIbC

3) y 4acTUIbI MOT'YT OBITh OJIHOBPEMEHHO TOYHO U3MEPEHBI MOJIOKEHHUE U HMITYIIbC

4) TOYHO W3MEPUTh DPHEPTHUI0 Y CUCTEMbI MOXKHO JIMINL B TOM CIIydae, €CIId CHCTEMa JKUBET
0GECKOHEUHO JI0JIT0

6. ['nroTe3a e bpoiins 3akioyaiack B TOM, YTO

1) sapo uMeeT Manble IO CPABHEHUIO C AaTOMOM Pa3MephI

2) yactuua, obnagaroniasi UMIYJIbCOM, UMEET KaK BOJHOBBIE TaK M KOPITYCKYJISIpHbIE CBOWCTBA
3) TOYHO M3MEpPUTHh BpEeMs KM3HM YaCTUIBI MOKHO JIMIIb B TOM CiIydae, €CIM Yy Hee TOYHO
oTpeziesieH UMITYJIbC

4) sneKTpOHHBIE OPOUTHI MOTYT pacloyiaraTtbCsl Ha ONMPEAETICHHBIX PACCTOSHUX OT siipa

7. Jlyn ne bpoilnp npumeHWsn cBOIW0O TUIIOTE3y K Mojaenu atoma bopa. VYkaszate BepHoe
YTBEPKACHUE

1) u3MeHeHUe CKOPOCTH JICKTPOHA HE MPUBOIUT €ro K Mepexo/1y Ha APYryro opouTy

2) B aToMe Ha «Pa3peUICHHBIX» AJIEKTPOHHBIX OpOMUTAX YKJIAIBIBACTCS IMOYIENOe YUCIO JIHH
BOJIH 1ie bporins

3) mpu OBMXKEHUH I10 CTAIIMOHAPHBIM OPOUTAM CKOPOCTb JIEKTPOHA MEHSETCS

4) cranuoHapHble OpOUTHI bopa COOTBETCTBYIOT CTOSYMM 3JICKTPOHHBIM BOJHaM je bpoiins B
aToMe



Kpurepuu orieHuBaHus BBIIOJTHEHUS TECTA!

«Omauunoy: seinonaenne ot 85% mo 100 % TecTOBLIX 3aJaHHUId;
«Xopowoy: BeinonHeHue ot 65% 10 85% TecToBBIX 3aaHMUI;
«Yooenemeopumenwvnoy. einonHenue 6osuee 50% TeCTOBBIX 3aaHU;
«Heyooenemeopumenvnoy: BpinonHenue 50% 1 MeHee TeCTOBBIX 3aJaHUM.

Ilpumep KoHmpONBLHBIX 60NPOCOE

KaxoB ¢u3uveckuii cCMbICI yucen m U n B 0000meHnHoi popmysne baasmepa?

KaxoBbI 17TMHBI BOJIH CAMBIX KOPOTKOBOJIHOBOM U JUITMHHOBOJIHOBOM JinHUi cepuu [lamena?

KakoBa qyiHa BOJIHBI, COOTBETCTBYIOIIAs rpanulle cepun bansmepa?

KaxoBa yactrora ronoBHoit iunuu cepuu Jlaitmana?

ATOMBI BOJIOpPOJIa HAXOIATCS B COCTOSIHMM € N = 5. CKOJBKO JUHUMA COJEPKUT €ro CHEKTp

U3ITy4eHus?

B yem cocTouT cyTh KOMOMHAIIMOHHOTO NpUHIMIA Putna?

7. Ucnonp3yst KOMOMHAIIMOHHBIN MPUHIKI, TOKAXUTE HAa OAHOM W3 MPUMEPOB, KAK MOXKHO
MOJIYYUTh YaCTOTY JJIsi BTOPOM TTMHHOBOJIHOBOM MTuHUM cepuu [laimenHa.

8. B 4em 3akirodaercs CTaTHCTHYECKAs HHTEPIIPETAHUS BOJTHOBON (PyHKIIHH?

9. Jlns kakux 4yacTull crpaBeyinBo ypaBHeHue [lpenunrepa?

10.  Tlouemy ypaBuenwue lllpenunrepa chopmyrpoBaHO KaK BOJHOBOE ypaBHEHUE?

11. 3anuiuTe BpeMeHHOE U cTaliMoHapHoe ypaBHenus [lpenunrepa u npoananusupyire ux.

12. CoBepmute mepexos oT BpeMeHHOro ypaHeHus lllpenunrepa k crammoHapHOMY.
3anuiuTe OAHOMEPHOE BpEeMEHHOe U cranuoHapHoe ypaBHenust Illpeaunrepa wu
IIPOAHAIN3UPYHITE UX.
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13.  3anmmuTe BpeMeHHOE U cTanoHapHoe ypaBHeHus lIpeaunrepa B oneparopHoit popme u
MIPOAHAIN3UPYHTE UX.

14.  Kakoil BBIBOJ MOXXHO CcJieslaTh, CPaBHMB cTallMoHapHoe ypaBHeHue Illpeaunrepa c
ypaBHEHHEM JJi COOCTBEHHBIX 3HaYEHUH U COOCTBEHHBIX (QYHKIUIT?

15.  3anummmute cranuoHapHoe ypaBHeHue lllpeauHrepa ams BOJOpPOJONOA0OHOM CHCTEMBI.
[TpuBenuTe npuMepsl BOAOPOJONOAOOHBIX CHCTEM.

16.  Ilouemy Hambornee NMOAXOASIIEH KOOPAMHATHOM CHCTEMOW MJJIsi PAcCMOTPEHHUS aTroma

Bojiopofa sBisgercs cdepuueckas? IIpoananusupyiite (KayecTBEHHO) XOJ pELIEeHUs
cTanMoHapHoro ypaBHeHus Lllpenunrepa s aroMa Bojioposa B chepruuecKkux KOopAHHaTaXx.
Kakue BbIBO/IBI CIIEAYIOT U3 €r0 perieHus?

17. 3anummnTe COOCTBEHHBIE 3HAUCHUS YHEPTUU DJIEKTPOHA B aTOME BOJIOPOIa, OTIPEIeTIsieMbIe
pemenueM ypaBHeHus lllpennHrepa, u npoaHanu3upynTe ux. B uem ortanume m cXOACTBO €
pe3yabsTaTtamu Teopun bopa?

18. Kaxue BennuuHBI 171 SJIEKTPOHA B aTOME ONPE/IEIICHBI, €CJIM U3BECTHBI KBAHTOBBIE YUCIIA
n, 1 u m?
19. [ToueMy KBaHTOBasI MEXaHHWKA HE UCTIONB3YET MPEACTABIEHUE 00 dNMEKTPOHHBIX OpOUTax?

Yrto XxapakTepHu3yroT KBaHTOBBIE uncia n, | m my?

Temot pechepamoe unu 0okn1ao0e

1. PenukroBoe u3IyueHuE

2. TTupometpsl 1 TEIUIOBU30PHL. TEXHOIOTHN ¥ TPUMEHEHHE.

3. ConHeuHble OaTapen: TEXHOJIOTUH, COBPEMEHHOE COCTOSIHUE U TEPCIIEKTUBbI Pa3BUTHSL.

4. Jludpakuus pEeHTreHOBCKOIO HU3IYYEHHsS] U PEHTT€HOCTPYKTYPHBIN aHajau3 CTPOCHHUS
BEIIECTBA.

5. DIeKTpOHHBIN MapaMarHUTHBIN PE30HAHC U SEPHbII MArHUTHBINA PE30HAHC.

6. Dddexr Pamzayspa-Tayncenna.

7. BpamarenbHas CIEKTPOCKOIHNS KaK BBICOKOTOYHBIN METO/] OTPEIeNIEHUSI TEOMETPHUUECKHUX
napameTpoB MOJIEKYIL.



8.

9.

['nrantckoe KOMOMHALIMOHHOE PACCESTHUE U €r0 TPUMEHEHHE K M3yYSHHIO0 OMOIOTHYECKUX
MOJIEKYJI
KBaHTOBO-KacKaJHbIE JIa3€pbl: TEXHOJIOTUS U IPUMEHEHHE.

10. .H33€p Ha CBO60,I[HBIX OJICKTPOHAX: TCXHOJOI'UA U IPUMCHCHUC.

Kputepuu onieHnBanus pedepaToB npu JA0KIIaIE B YCTHOH popme.
Cooepiricanue Ooknaoa. aHaNU3WPyeT W3YUYCHHBIM MaTepuan, BBIICTSET HanOolee

SHaAYUMBIC JI1 PaCKpPBITHA TEMBbIL (baKTBI, HAYYHBIC II0JIOXKCHUA, CO6J'II-O,Z[aCT JIOTHYCCKYIO
MOCJICAOBATCIIBHOCTD B U3JIOKCHHUHN MaTCpurajia.

Hpedcmaeﬂenue 0oKnaoa: HCIIOJIB3YCT MIIJIFOCTPATUBHBIC, HAIJLIJIHBIC MaTCpHalIbl,

BIIQJICET KYJIBTYPOU peyH.

Hw

10.

11.

12.

13.

14.

15.

Apzymenmauuﬂ Omeemoe Ha 60npoCsl. NIPOSIBIISIET KPUTHYECKOE MBIIIIJICHHUE.

Ilpumepnulit nepeuenv 60npocos K IK3ameny

Krnaccudeckas kapTuHa MEpa ¥ HEOOXOAMMOCTh BBEJICHHUS KBAHTOBBIX MPEICTABICHUIA.
[Tpo6GiieMa paBHOBECHOTO 3JIEKTPOMAarHUTHOTO u3nydeHust. ®otosddext. Dpdexrt
Komnrona. Topmo3HOe peHTreHOBCKOE u3irydeHrne. KBaHTOBBIN npeaest.

®otoH. ['unoresa ne bpoinsa. KopnyckynsipHO-BOJIHOBOM Ayanu3M. BoaHOBOM Haker.
COOTHOILIEHHS HEOTIPEEIIEHHOCTEN.

Atom Tomcona. Oneitel Pesepdopaa. [lnanerapaas Mmoaens aroma.

AtoMm bopa. Monens bopa u runotesa ae bpoiins. PenstuBuctckoe 00001menne Moaeu
bopa. DkcniepuMeHTanbHOE J0KA3aTEIbCTBO JUCKPETHON CTPYKTYPhl aTOMHBIX YPOBHEH.
Omnbitel @panka u ['epua. M3oTonnyeckuii cIBUT aTOMHBIX YpOBHENH. MIOOHHBIN aTOM
BOJIOPO/IA.

MHoroyacTu4Hasi KBAaHTOBasI cuctema. /[Br>keHne BOJHOBBIX MakeToB. IIpenenbHblit
nepexo/] K KilacCuueckon Mexanuke. ONTHUKO-MEXaHNIeCKasi aHAJIOTUsl.

Crauunonapnoe ypaBHenue llpenunrepa. CnekTpsl NpOCTEHIINX OJHOMEPHBIX CUCTEM.
CBobOosiHOE nBHXEHHME YacTUllbl. YacTuila B 0€CKOHEUHO ITyOOKOH MpSIMOYTOJIbHOM
MOTEHLIMAIBHON siMe. YacTuiia B IpAMOYTOJIbHON IMOTEHIMAIBHON IME KOHEUHOU
[JTyOUHBI.

TyHnuenbHbIN 3G (heKT. ABTOIIEKTPOHHAS IMHCCHS. SIBIIEHUE o - pacmaga aTOMHBIX s7ep.
TyHHENbHAS MOHU3AIMA AaTOMOB B ONTUYECKOM MoJie. TyHHEIbHBIM MUKPOCKOII.
TyHHenbHBIN 2P HEKT: ONTHUYECKass aHATIOTHS.

Ilepnonnueckuii noTeHIHAI. I'apMOHUYECKUN OCITMILIATOP.

CranoHapHbIe COCTOSHUA B LIGHTPAJIBbHO — CHMMETPUYHOM TOJIE.

OpOuTAIbHBIA MEXaHUYECKUN Y MarHUTHBIM MOMEHTHI JJIEKTPOHA. DKCIIEPUMEHTAIBHOE
oTpesieNieHue aTOMHBIX MAarHUTHBIX MOMEHTOB. COOCTBEHHBIN MEXaHUUECKU 1
MAarHUTHBI MOMEHTHI 3J1eKTpoHa. CrinH. ClI0KEeHHE HEB3aUMO/ICUCTBYIOIIMX MOMEHTOB
KOJINYECTBA JBUKCHUS.

CucrtemaTnka cOCTOSIHUI atoMa Bojopoza. [IpubnmkeHHoe peneHne CTallioOHapHOTO
ypaBHeHus Llpeaunrepa. Teopust Bo3MyIIEHHIA.

N3oTonmyeckoe cMeleHne aTOMHBIX YPOBHEH, CBSI3aHHOE C KOHEYHBIM Pa3MEPOM siapa.
ToHKas CTpyKTypa CeKTpa aTomMa BoAopoaa. TOHKast CTpyKTypa CIIEKTPOB
MHOTO3JIEKTPOHHBIX aTOMOB. [IoHSATHE O CBEPXTOHKON CTPYKTYpE aTOMHBIX CIIEKTPOB.
ToxnecTBeHHOCTh MUKpodacTHIl. bo3oHs! u ¢pepmuonsl. [Tpunmun [Maymm.
MHoroa3nexkTpoHHsbIi atoM. [TpubamkeHre caMocoriacoBaHHOTO TOJIS.

ATOMHBIE 000JIOUKH U MOJT000T0YKU. DNEKTPOHHAS KOHPUTYpaIus. ATOMBI IETOYHBIX
MeTauioB. ATom renus. OOIue TPUHIUITBI OMTUCAHUS MHOTORJICKTPOHHBIX aTOMOB.
3anoiHeHne aTOMHBIX 000JI0YEK dJEKTpOHaMU. TepMbl MHOTO3JIEKTPOHHBIX aTOMOB.
Tonkas crpykrypa Tepma. Coctostaust. [1paBuio unrepsanos Jlanne. [Ipubmmxenne LS -
" jj -cBszeil. OcHOBHBIC TepMbl aTOMOB. [IpaBuia XyHna.
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B3anmopnencTere KBaHTOBOM CUCTEMBI € AJIEKTPOMArHUTHBIM ItosieM. HecrannonapHas
Teopus Bo3MytieHuil. [IpaBuia otoopa.

CrnextpanbHble cepuu aToMa Bojiopoza. CreKTpajabHble CEpUH aTOMOB IIETOUYHBIX
METaJUIOB. DJIEKTPOMArHUTHBIE EPEXO0/bl B MHOTO3JIEKTPOHHBIX aTOMAX.

KBaHTOBOE 371€KTPOMarHMTHOE MOJIE€ U €r0 B3aUMOAEUCTBHUE C aTOMOM.
DIEeKTPOMarHUTHOE MOJie KaK KBAHTOBBIM OOBEKT.

BzaumopeiicTBue aTOMHOM CUCTEMBI C KBAHTOBBIM 3JIEKTPOMArHUTHBIM IOJIEM.
CrioHTaHHBIC TIEPEXOIbl. Y ITUPEHUE CIICKTPATbHBIX JIMHUHA. JIPMOOBCKUI CIIBUT
ATOMHBIX YPOBHEH.

[lepexo bl BHYyTPEHHHUX 3JIEKTPOHOB B aTOMaX. XapaKTEPUCTUUECKOE PEHTI€HOBCKOE
usnydeHue. 3akoH Moznu. Dddext Oxe.

AtoMm B MarautHOM n1oJie. ekt 3eemana. Dddekr [lamena n baka. DneKTpOHHBIHI
napaMarHuTHbIN pe3oHaHc. OnbiTel llTepna u I'epiaxa.

Buner neumxkenus B Mosiekyne. Pazaenenue e€ sHepruu Ha 3JeKTPOHHYIO, KOJIeOaTeIbHYIO
U BpallaTeNbHY0. AaradaTndeckoe MpuoOImKeHne. DJIeKTPOHHbIE, KOJIeOaTeIbHbIC U
BpallaTelbHble YPOBHU 3HEPIUHU U CIEKTPhI JIBYXaTOMHON MOJIEKYJIBI.

Tunsl cBa3u B TBepaoM Ttene. Kpucramumueckas pemerka. @oHoHbl. OCHOBBI 30HHOM
teopun. Meraiuiel. [lonynpoBoauuku. {usnexkTpuxu.

CgoiictBa aroMHubiX snep. OmbiT Pesepdopaa mo paccesHuro O-dactuil. 3apsn sapa.
MaccoBoe uncio u Mmacca aapa. Pazmeps! sinep. @opmdakrop siipa 1 HyKI0HOB. M30TOMBI.
Oueprus cBs3u aapa. [lomysmmuprueckast popmyia st SHEPTUH CBS3H Apa.

CruH ¥ MarHUTHBIM MOMEHT s/pa. DKCIIEPUMEHTHI 10 U3MEPEHHUIO MarHUTHBIX MOMEHTOB
Aanep. SInepHslli MAarHUTHBIN PE30HAHC.

TenszopHblil xapakrep saaepHbIX cui. CHMHOBass U CHMH-OpOMTaNbHAs 3aBUCUMOCTH
AJIEPHBIX CUJI. 3apsA0Basi HE3aBUCUMOCTb SAEpHBIX cuil. O0001menHbli npuHiun [aymu.
CBOIiCTBO HACBIIIEHUS SAAEPHBIX CUIL.

EcrecTBeHHass M HCKYCCTBEHHas PaJMOaKTUBHOCTh 3aKOH PAJMOAKTHUBHOIO pacraja.

PagnoaxTtuBHbIe psabl. OL-pacnan. [IpaBuna or6opa.

B-pacman. Bumet [3-pacnama. Ouepretnueckue ycnous P-pacmanoB.  CHEKTpHI
JIEKTPOHOB.  XapaKTEPUCTUKUA  HEWTPUHO. DKCHEPMMEHTAIBHOE  JIOKA3aTeNlbCTBO

CyIECTBOBAHUS HEUTPUHO. DIIEMEHTHI Teopuu B-pacmana.

Y-uznydenue saep. [IpaBuiia or6opa 1o MOMEHTY U YETHOCTH AJIs Y-Tiepexo/10B. D heKT
Meccbayapa u ero npuMeHeHue B PU3UKE U TEXHUKE.

Knaccugpukanus moxeneir sapa. KanenbHas wmozens snapa. Mopens ¢depmu-rasa.
®dusndeckoe 000CHOBaHHE 000JI0YEUHON CTPYKTYPHI sJIpa.

CunbpHOoe  cnuMH-OpOUTalbHOE — B3auMojeicTBHe. (OCTaTodyHOE  B3aUMOJCHCTBUE.
BpaiarensHbie U KosiebaTenbHbIe COCTOSHUS SEP.

Topmosnoe wu3nyuenue. M3nyuenue BasunoBa-UepenkoBa. IIpoGern 3apspKeHHBIX
YacTHL.

B3anmopnencTeue HEHTPOHOB C BEIIECTBOM. TEIUIOBBIE M PE30HAHCHBIE HEUTPOHBI.
DJIEMEHTHI 103UMETPHH.

SnepHple peakuuu. OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHMS SACPHBIX PEAKIMM.
duznyeckue NPUHIUIBI pa0OTHl yCKopUTenel. J[eTeKTophl sIepHbIX YaCTHII.
MexaHu3Mbl B3aUMOJIEHCTBUS B MUPE YaCTULL. 3aKOHBI COXPAHEHHS B MUPE 3JIEMEHTAPHBIX
yactull. Knaccudukanus B3auMoaecTBUNA U 3IEMEHTApHbIX YaCTHII.

Oranel pa3Butus Bcenennoil. CoBpeMeHHBIE MPEACTABIEHUS O CTPYKType BceneHnHoil.
Temuas marepusi. TemHas sHeprus.

Ilpumepot 3a0au na Ix3amene

1.

Haiitu cpenHIO0 IIuHY BOJIHBI 1€ bpoiiiisd TEIIOBOro HEUTPOHA, TO €CTh HAXOAAIETOCs
B TEIUIOBOM PAaBHOBECHH C OKPYKalOIIEH cpesio, npu komHaTHOU TemnepaTtype 300 K.



2. ®otoH c¢ sHepruedt 12,12 5B, mornomeHHBII aTOMOM BOJIOPOJAA, HAXOISIMIMMCS B
OCHOBHOM COCTOSIHUH, IEPEBOJUT aTOM B BO30YyXkJIeHHOE cocTosiHue. OmnpenenuThb
[JIaBHOE KBAHTOBOE YHCJIO 3TOT0 COCTOSIHUSL.

3. YacTtuua HaXOJUTCS B JBYMEPHOM MPSMOYTOJIbHOW MOTEHUHUATBHOU siME ¢ aOCOIIOTHO
HenpoHuaeMbiMu creHkamu (0 <x <a, 0 <y <b). OnpenenauTs BEpOITHOCTh HAX 0K ICHHS
YaCTHUIIbl C HAUMEHbIIEH 3Heprueit B obmactu 0 < x < a/3.

4. Hanwucarp ¢ moMoIbto npaBuil XyHAa CHEKTPaJIbHBII CUMBOJ OCHOBHOI'O TEPMa aTOMa,
€IMHCTBEHHAsI HE3aIOJIHEHHAs 1MO000JI09Ka KOTOPOTo 3amnojHeHa: a) Ha 1/3, u S = 1; 0)
Ha 70%, u S = 3/2.

5. Haiitu HaIps>KEHUC Ha peHTFCHOBCKOﬁ pr6KC C HUKCJICBBIM aHTUKATOAOM, €CJIM Pa3HOCTb AJIMH
BOJH Ko-TuHNM 1 KOpOTKOBOHHOBOﬁ TpaHHIBI CIIJIOMIHOTO PEHTICHOBCKOI'O CIICKTPA paBHA 84 M.

Ilpumeput IK3aMeHaAUUOHHBIX OUNEMOB
BUJIET 1

1. Knaccuueckass kapTuHa MUpa W HEOOXOJUMOCTH BBEJEHHS KBAaHTOBBIX IPEACTABICHHI.
[Tpo6iemMa paBHOBECHOTO 3JIEKTPOMArHUTHOTO n3nydeHus. Dotoaddexr.

2. CroiictBa atoMHBIX sifiep. OnbIT Pesepdopaa mo paccesHuio Ol-gactuil. 3apsin sapa. MaccoBoe
yrcno U Macca saapa. Pasmepsr saep. @opmdakTop sapa 1 HykJIOHOB. M30Tomnbl. DHEPTUs CBSI3U
anpa.

3. 3agaua: [Ipy yBenHMUeHHH HATIPSHKEHUS HA PEHTTeHOBCKOM TpyOke or U1= 10 kB mo U2= 20 kB
UHTEpBaJ JJIUMH BOIH Mexny Ko-TMHMENH U KOPOTKOBOJIHOBOM I'PaHULIEH CIUIOIIHOIO PEHTI€HOBCKOIO
cnekrpa ysenuuwica B n = 3,0 paza. Onpenenurs NOPsSIKOBbIII HOMEDP 3JEMEHTa aHTHKATO[a 3TOH
TPYOKH.

BWJIET 2

1. 3¢ dexr Komnrona. TopMmo3HOE peHTTeHOBCKOE HM3NlyueHne. KBaHTOBBIN mpeen.

2. ToXIeCTBEHHOCTh ~ MHKpodacTHll.  bo3onsl u  ¢epmuonsl.  [lpunmun  Ilaynu.
MHoroanekTpoHHbIi atom. [Ipubnuxkenne caMocoriiacoBaHHOTO MOJIS.

3. 3amaua: DIEKTPOH ¢ KUHETHYeCKo# sHepruel T ~ 4 5B nokanu3oBaH B o0nactu pazmepom | =
1 w™km. OUEHUTh C TIOMOIIBI0O COOTHOIICHHS HEOIMPEACICHHOCTEH OTHOCUTEIBHYIO
HEOIIPEIEIEHHOCTDb €T0 CKOPOCTH.

BWJIET 3.

1. ®oron. T'unoreza ne bpoiing. KopmyckynsapHo-BoiaHOBOM Ayanu3Mm. BosiHOBo# maxer.
CoOTHOILIEHNS HEONIPEAECIEHHOCTEH.
2. EctecTBeHHass W WCKYCCTBEHHAs pAaJHMOAKTUBHOCTh 3aKOH PATMOAKTUBHOTO pacmaja.

PanuroaktuBHbIe psajpl. Ol-pacnai. [IpaBuia orbopa.
3. Bamaya: BomHoBas (GyHKIHS 4aCTHIIBI MAacChl M JJII OCHOBHOTO COCTOSIHHSI B OJTHOMEPHOM
notennuansHoM mone U(X) = kx?/2 umeer Bum y = Aexp(-ax?), Tme A — HOPMHPOBOYHEII
Kod(PuIMEeHT, o0 — MOJOXKHUTENbHAs TocTosiHHAsA. Haiitu ¢ momometo ypaBHenus [pegunrepa
MIOCTOSIHHYIO 0. M SHEPT IO E 4acTHIIbI B 5TOM COCTOSIHUU.

Kpurepun sx3aMeHaMOHHON OLIEHKH.

OneHka «omauuno»: CBOOOTHO BIAJEET TEOPETHMUECKUMH TOHATHAMU JUCHUILIHHBL;
MPOSBIISIET CUCTEMHOCTh 3HAHHUI y4yeOHOro marepualia U CIOCOOHOCTh yCTaHABIMBATh CBS3U
MEXY TEOPETUYECKMMH IOHATHSMH; YMEET JelaTh IEPEHOC TEOPETHUUYECKUX 3HAHUH B
MPAKTUYECKYIO 00JIaCTh MPUMEHEHHUSI; YMEET CBOOOIHO BBIMOJIHATH 3a/1aHuUs, IPETyCMOTPEHHbIE
[IPOrpaMMOM, YCBOMJI OCHOBHYIO JIMTEPATYPYy M 3HAKOM C JIONOJHHUTEIBLHOM JIMTEPATYpOH,
PEKOMEHIOBAaHHON TMPOTrpamMMoOi; MOHUMAET 3HAYCHHE MPHOOPETECHHBIX 3HAHUW IS OyayIien
npodeccuu, MposBIseT TBOPUECKUE CIOCOOHOCTH B IOHMMAaHHUHU, U3JI0KEHUH U UCIIOJIb30BAHUU
y4eOHO-TIPOrpaMMHOI0 MaTepHaa.



OrneHka «xopowto»: CTYJICHT BJIaJeeT TEOPETUUECKUMHU 3HAHUSMH, JOCTATOYHO CBOOOIHO
ONEpPHPYET MMM, YCIICITHO BBIMOJHSACT TPEAYCMOTPEHHBIE B MpPOTpaMMe 3aJaHus, YCBOWII
OCHOBHYIO JIUTEPaTypy, PEKOMEHJOBAaHHYI0 B IpPOrpaMMe; IIOKa3bIBA€T CHUCTEMAaTHYECKUI
XapakTep 3HAaHUHM IO JUCHUILUIMHE M CHOCOOEH K WX CaMOCTOSTEIBHOMY TIOMOJHEHHUIO W
OOHOBIICHHIO B XOJ€ JaibHeHmeidl yueOHoil paboTel M MpodecCHOHATBHOW AESATEIbHOCTH;
OCYILECTBIISICT YaCTHYHBIN IMEPEHOC TEOPETHUECKUX 3HAHUHN B MPUKIIAJIHYIO 00JIaCTh; MPOSBIISET
HE3HAUMTENIbHbIC HApyIICHHs B YCTAHOBJICHWU B3aWMOCBS3M MEXAY TEOPETHUYECKUMHU
TIOHSATHUSIMH.

OneHka «ydoenemeopumenvHoy: CTYICHT OOHApYXHBACT 3HAHHE OCHOBHOTO y4eOHOTO
marepuaia B o0beMe, HEOOXOAMMOM Ui NalbHEHIIeld y4eObl W TMpencTosiield paboThl 1O
npodeccuu; CrpaBisieTcs C BBIMOJIHEHUEM 331aHUH, TPEAYCMOTPEHHBIX MPOTPaMMOii; 3HAKOM C
OCHOBHOH JIUTEPATYpOil, PEKOMEHIOBAaHHOH MPOrpaMMOM; JOMYCKAET MOTPEITHOCTH B OTBETE B
X0JIe UTOTOBOW aTTECTallM, HO 00JanaeT HEOOXOMUMBIMHU 3HAHMSMHU JUISI MX YCTPAHEHUS IMOJ
PYKOBOJICTBOM TIPEIIOIaBATEIIS.

OneHka «Hey0081emeopumenbHo»: CTYACHT TPOSBISAECT OTPHIBOYHBIC 3HAHHS, HE
OCYILECTBIISIET MIEPEHOC TEOPETUUCCKUX 3HAHHI B MIPAKTUKY; OTCYTCTBYET UHTETPAIUsl 3HAHU M.

PazpaboTunk:
; nomeHT kadenpsl oOImeH wu
‘/1’:_:7 7 AKCTIICPUMEHTAIBHON (DU3HKH, B.A. Cemu6parosa
(TOATTUCH) (3aHMMaemast JOKHOCTH ) (©.11.0.)

[IporpamMma coctaBieHa B coorBercTBuu ¢ Tpedoanusmu ®I'OC BO no HampaBieHUIO U
npodumto noarorosku 03.03.02. dusuka.

ITporpamma paccMoTpeHa Ha 3aceaanuu kadeapsl OOmel u SKCepuMeHTaIbHONW (PU3UKH

[Ipotokon Ne 6 ot 24.03.2022 1.

3as.kadenpoii 4 A.A. TaBpuiiok

Hacmoswas npocpamma, ne modcem Ovbimb 80cnpouzeedena Hu 8 Kaxou gopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadbomyuxa npozpammol.



