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IIporpammva yueOnoii mucuuminesl «Ofmas u dxkenepumenTaidbpHass ¢mnka (Pm3mka
aTOMAa H ATOMHBIX sIBJIEHHIT)» cocTaBieHa Ha ocHoBe I'OC BIIO nmo mHampaBiaeHHIO IOATOTOBKH
03.03.02 ®usuka, yrBep:KAEHHOTO IpHKa3oM MuHHCTepcTBa oOpa3oBanus u Haykd JIHP «04»
anpensa 2016 r. Ne284 u «llonoxeHnus o0 opranusanuy y4eOHOro mnpormecca B 00pa3oBaTeIbHBIX
OpraHm3alugx Belcuiero npodeccuonanbHoro obpazosanus Jlonenkoi Hapomaoit PecmyOmmkm»,
YTBepKAEHHOTrO npukazoM Munuctepersa obpazopanus u nayku JIHP «30» oxtabps 2015 r.
Ne750. '

PazpaboTunk:

K.()u3.-MaT. H., 10UeHT Kadeaps! obmeit Guznkn /%ﬂ
U TUAAKTHKH QH3HKA : A.B. besyc

[Iporpamma y4eOHOI IHCIHUIINHE] YTBEP/KACHA Ha 3aceaHii Kadeapsl odmel GH3NKH H
QUIAKTHKH (QH3HKH

[Iporckon Ne 5 ot «17» HOSOpst 2016 T.

D L of
3aB. kaeapoii oOmeit GH3NKH U AUAAKTHKH (PH3HKH % b.1. bemesnu

[Iporpamma yueOHOM AMCHHILTHHEI 0100peHa yueOHO-METOANYECKOH KoMHCCHEH HH3HKO-
TEXHHYCCKOIO lbaK}’.TIBTCTﬂ

[Ipotokomn Ne 4 ot «12» mexabps 2016 1.

[Tpencenarens yueOHO-METOIHYIECKOH '
KOMHCCHH (PH3HKO-TEXHHUYECKOro (akynbpTeTa / B.H. Kotenxko



Ob6aacTb NPpUMEHEHUA M MECTO NUCHMIIJIMHBI B y'leﬁHOM nmpouecce: YueOnas JUCHUIITINHA

«O6mas u sxcrepuMenTanbHas Gusnka (OU3KMKa aTOMOB M aTOMHBIX SBIECHHUMN )» ABISAETCS 6a30BOM
YacThl0 NPOPECCHOHATBHOIO OJOKAa JUCHUIUIMH HOJATOTOBKM CTYACHTOB [0 HAIPaBICHHIO
nmoarotosku 03.03.02 ®usuka.

OcHoBbIBaeTcs Ha 0Oa3e IUCHMIUIMH: «BBeaeHue K AUCHMIUIMHAM (yHIAMEHTaJIbHOM
MOATOTOBKA — (u3ukay, «OO0mas W dSKcrepuMeHTanbHas ¢usnka (Mexanuka)», «OOmas u
sKcnepuMeHTanbHas  ¢usznka (MonekynspHas —¢usuka. TepmoauHamuka)», «OOmas u
sKCTiepUMeHTanbHast Gu3nka (OOmmii GU3NIeCKuil MPaKTHKYM )», «AHATUTHYECKAsT TEOMETPHUS U
nuHeiHas anrebpa. Teopus rpymnm», «Marematuueckuii aHamu3y», «duddepeHunanbabie
ypaBHeHUd. VHTerpaibHble ypaBHEHUS W BapHAllMOHHOE UCUUCIEHHE», « Teopus BEpOATHOCTU U
MaTeMaTHuYecKasi CTaTUCTHKa», « Teopust GyHKUUN KOMIUIEKCHOTO MEpEeMEHHOro», «BeKTOpHbIH U
TEH30pHBIN aHanmu3y», «OO0mmas u dKCHepuMeHTaNbHas (pu3nka (DIEKTPHUECTBO M MarHETH3M )y,
«O061mas u sxcnepuMenTanbHas ¢pusuka (Onruka)y.

SIBasieTcst OCHOBOM AJIsl U3YUEHHS CIENYIOIMX TUCHUILINH: «OO0mIast ¥ SKCIiepruMeHTaIbHast
¢uzuka (Pu3nKa aTOMHOTO sApa U YacTUll)», «PU3UKa BHICOKUX 3HEepruit», «KBaHToBas Teopus»,
«Teoperndeckas ¢usuka (KBanroBas MexaHWKa)» «ACTpO(QH3HKA, ACTPOHOMHS M METOIHMKA
npenojaBaHus acTpoHOMUM  (ACTpOHOMHS M METOJMKA NpPENoJaBaHMUs ACTPOHOMHUM)» U
MOCTIEIYIOMEro u3ydeHust aucuuiuine: «Teoperndeckas ¢usnka (Dusnka KOHACHCHPOBAHHOTO
cocrosgHus. ®uszuka (a3oBeIx mnepexonoB. TepMoaMHAMMKA U CTaTUCTHYECKass (U3UKa.
dusnueckass KuHETHKA)», «Meronuka pemeHuss 3agad 1o ¢usuke (Metoauka pemeHus
¢dusnueckux 3anav)», «TexHHKa JEKIMOHHBIX AEMOHCTpauui», «UHCIeHHbIE METOAB», a TaKKe
OPYTUX AMCHUIUIMH MPO(ECCHOHATBFHOTO H €CTECTBEHHOHAYYHOTO ITHKIIA.

1. HopmaTuBHBIE CCBUIKH (1pU HEOOX0OUMOCMU)

2. CTpyKTypa AUMCUUIJIMHBI (M0JyAs1)

ouHasi (hopma *3a0unas ¢hopma
XapakTepucTuka y4eOHOM TUCITUTLTAHBI oby4erns Ha base obyuenus na base
CIIO CIIO BIIO
COO COO
(yckop.) (yckop.) | (ycxop.)

OO6pa3zoBaTeNbHBINA YPOBEHbD: AkaneMu4ecKkuii OakagaBp
Hanpasienue noaroToBku 03.03.02 ®usuka
[Tpoduns OO06mmit
KonuuecTBo copepkarenbHbIX MOyJIEH )
(Tem)

JuctuniuHa 6a30Boi / BApHATUBHON YacTH

0Gpa3oBaTebHOM MPOrpamMMb! | Ipodeccnonanbublii 0J10K, bazoBas yacTh

*mexyujue (MoOYIbHbIIL KOHMPOTL) U

DopMBI KOHTPOJIS
npoMedscymoyHas ammecmayus (IK3ameH)

ouHas (popma *3aounas popma
Tokasarenn oOydeHus Ha 6aze 00yuenus Ha baze
COO *CIIO COO CIIO BIIO
(yckop.) (yckop.) | (yckop.)
KonnuecTBo 3aueTHBIX eMHUL (KPEIUTOB) 4
KonunuecTBo yacos 144
T'on moaroroBku 3
Cemectp 5
KonnuecTBo yacos
- JJCKIIMOHHBIX 48
- IPAKTHYECKUX, CEMUHAPCKUX 32




- 1a00paTOPHBIX
- CAaMOCTOSITEITLHON pabOThI 64
B T.Y. HHAWBUIYAIBHOE 33aJaHHE
HenenbHoe Koau4ecTBO 4acoB, B T.4. 5
ayJIMTOPHBIX 5

COO - cpennee ob1ee oOpa3oBaHue
CITIO — cpeanee npodeccHoHaAIbHOE 00pa30BaHKe
BIIO — BeicHice mpodeccuoHanbHOe 00pa3oBaHue
1- B cootBercTBHU ¢ OOII (OCHOBHOI 00pa30BaTENEHON TPOTPAMMOIA)

3. Onmucanue TMCUMIJIHHBI (M0OAJY/151)

eau u 3agaun.

Ilens — ¢dopmupoBaHHe Yy CTYICHTOB CHCTeMbl 3HaHMH MO0 OOILIEH KIacCUYEeCKOM
(HepeNATUBHCTCKONW) M KBAHTOBOW (HM3WKE, B YACTHOCTH, HW3YYCHHE SBJICHHA MUKPOMHpA,
dbopMUpOBaHHE HOBBIX 3aKOHOMEPHOCTEH W TEPEeCMOTP MHOTUX YCTOSBIIUXCS TOJOXKEHUH H
HOHSATHI KJIaCCUUECKOU (1)I/I3I/IKI/I, CKOHICHTPUPOBATE BHUMAHUC CTYJACHTOB Ha OCHOBHBIX 3aKOHaX
aTOMHOM (U3MKM TaKMX, KaK CTaTUYECKHE OCOOCHHOCTH OMMCaHUs U MpoOieMa KBAHTOBAHUSA
¢busnyeckux BenuuuH, npuHIpn [laymu, cootHomeHus: HeonpeaeneHnocTen I elizenbepra, 3hdext
3eeMaHa, MO0 CTPOCHHUIO aTOMa M TBEPABIX TEJ, MO CBA3M MEXIY MaTeMaTHKOW M (Qu3uKoil aTroma,
HUCIIOJIB30BAHUU MATEMATHYCCKHUX MCTOJ0B B (1)I/ISI/IK€ aToMa, a TaK¥XKeE YMGHI/Iﬁ Ka4Y€CTBECHHO "
KOJIMYECTBEHHO aHaJM3UPOBaTh CUTyalud, (HOpMHpOBAHHE YMEHUH pelaTh 3a7aud U CTaBUTh
IIPOCTEUIINI SKCIIEPUMEHT.

3a0auu — mnoKazaTh HECOBMECTUMOCTb C KIACCUYECKHMMH TMPEJCTaBICHUSIMH KBAHTOBO-
MEXaHHYECKUX 3aKOHOMEpPHOCTeH; naTh ToHATHE (opmynupoBku ypaBHenus Illpenunrepa;
MOKa3aTh, YTO B CTAHOBJICHWU M PA3BUTUM (PU3UKU aToMa ChITpall OCHOBHYIO POJIb HE TOJBKO
KOpHYCKYJISIpHO-BOJIHOBOI;'I AyaJii3M, HO U NPHUHIOHUII KBAHTOBAHUSA (1)I/I3I/I‘-IGCKI/IX BCJINYHMH, BBIIBUTH
BHYTpEHHEE  E€IMHCTBO JIBYX  (YHIAMEHTANBHBIX  MPHUHIMIIOB  MHKPOMHUpPA;  TOKa3aTh
MIPOTPECCUPYIONIYIO POJIh TOJTYKBAaHTOBON TeOpHH bopa M 03HAKOMHUTH C €ro TPyAaMmHu, MOKa3aTh,
YTO OTKPBITUE U PA3BUTHUE KBAHTOBBIX MPUHIMUIIOB TPOIUIO PSS CJIOXKHBIX JTaloB H
OXapaKTCPU30BaTh BKJIaJ YYCHBIX, BHCCHIUX Ba)KHBIN BKJIad B CO34aHUC KBaHTOBOU TCOpHUU
MUKpOMHpA; cHOPMUPOBATH MOHUMAHHUE POJIU (PU3UKHU aTOMa B €CTECTBEHHOHAYYHOM 00pa30oBaHUU
cricnyaiucTra, I10Ka3aTb HHTCIrpaluro (bI/ISI/IKO-MaTeMaTI/ILIeCKI/IX 3HAaHUU U POJib MaTCMAaTUKU B
dbopMupoBaHur 0a30BBIX 3HAHWM MO (QHU3UKE; NaTh 00IIEe MPEICTaBICHUE O Pa3INUUU OMUCAHUS
JIBYX THUIOB OOBEKTOB IPHPOJBI — KOPIMYCKYJISPHBIX M BOJIHOBBIX; C(OPMHPOBATH OCHOBHBIC
YMEHHUS U HaBBIKM pPabOTBl C U3MEPUTENbHBIMH WHCTPYMEHTaMH U TNpudbopamu, oO0pabOTKU
pe3yabTaTOB J1abOpaTOPHBIX pabOT M WX aHAIM3a, PEHICHUS MPUKIAAHBIX 3a]ad, MPUMEHEHUS
buznYeCcCKuX 3aKOHOB I 00BACHEHUH MPUPOTHBIX MPOIECCOB U SIBICHUIA.

TpeGoBanusi K pe3yJbTaTaM OCBOEHHUsI AUCHUILIMHBI: [Ipoliecc M3y4deHUs! AUCIUTUTAHBI
HampaBjieH Ha (OpPMHUPOBAaHHE DJIEMEHTOB CIEAYIONIMX KOMIETeHIUH B coorBercTBHu ¢ ['OC
BIIO no naHHOMY HampaBJICHHUIO MTOATOTOBKHU (TIPOdIITIO):

a) oowexynomypuuix (OK):

—  CHOCOOHOCTBIO  WCIIOJI30BaTh OCHOBBI  (WIOCOQCKUX 3HAaHWUH s (HOPMHUPOBAHUS
MupoBo3z3pendeckoi nozunuu (OK-1);

— CIIOCOOHOCTBIO aHAJM3UPOBATh OCHOBHBIC ATAllbl U 3aKOHOMEPHOCTH HCTOPHUYECKOTO PAa3BUTHUS
obmiecTBa 1 popMuUpoBaHuUs Tpaxkaanckoi mozumuu (OK-2);

— CIMIOCOOHOCTBIO K KOMMYHHUKAIIUHM B YCTHOW W NMUCHbMEHHOW (hopMax Ha PyCCKOM, YKPaWHCKOM U
MHOCTPAHHOM SI3BIKAX JUISl PEIICHUs 3a]1a4 MEKIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aMMO/ICHCTBHS
(OK-5);

— CTMOCOOHOCTBIO paboTaTh B KOJJICKTHBE, TOJEPAHTHO BOCHPUHHUMAS COIMAIbHBIC, STHUYECKHE,
KOH(ecCHOHaIbHbIE U KyNbTypHbIe paznnuus (OK-6);

— CIIOCOOHOCTBIO K caMOOpraHu3anuu 1 camoobdpazosanuto (OK-7);



0) oowenpogpeccuonanvuvix (OIIK):
—  CIHOCOOHOCTBIO  HCIOJB30BaThb B MpO(ECCHOHAIBHON  JAEATEeIbHOCTH  0a30BbIE
€CTECTBCHHOHAYYHbIC 3HAHMs, BKJIIOYAs 3HAHUS O MpeaMeTe M OObEeKTaX H3yuYeHHs, METOJax
WCCIICIOBAHHS, COBPEMEHHBIX KOHIICTIIUAX, TOCTIKEHUSX M OTPAHWYCHUSX ECTECTBEHHBIX HAYK
(mpexne Bcero (hM3MKHM, XUMUH, OMOJIOTHH, SKOJIOTUH, HayK 0 3emiie U uyenoBeke) (OITK-1);
— CHOCOOHOCTBIO HCIIONIB30BaTh B MPO(ECCHOHANBHOM  JEATENIbHOCTH 0a30Bble  3HAHUS
(byHIaMEHTAIbHBIX Pa3JeIoOB MaTeMaTHKH, CO3[aBaTb MaTEeMaTUYeCKHE MOJEIM THUIOBBIX
npo(ecCHOHANBHBIX 3aJa4 M HMHTEPIPETUPOBATH MOJYUYEHHBIE pE3yJNbTaThl C YYETOM TIpaHUI]
npumenuMocTu mozeneit (OITK-2);
— CIIOCOOHOCTBIO HCIIONIb30BaTh 0a30BbIE TEOpPETHUECKHUE 3HaHMS (yHIaMEHTAJIbHBIX pa3JesioB
o011elt ¥ TeopeTHYecKol GU3UKH JUTsl perieHus npodeccuoHanbibix 3a1a4 (OIIK-3);
— CHOCOOHOCTBIO MOHUMATh CYIIHOCTh M 3HayeHHEe HH(OpPMALKMU B Pa3BUTHH COBPEMEHHOIO
o0IIecTBa, OCO3HaBaThb OMACHOCTh M YIpo3y, BO3HUKAIOLIME B 3TOM Ipolecce, COONI0IaTh
OCHOBHbIE TpeboBaHus nHpopMamonHoit 6e3onacHoctu (OIIK-4);
— CIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIE METOJIbI, CIIOCOOBI U CPEJACTBA IMOJYUEHUS, XpaHEeHU,
nepepaboTku MH(pOpPMAMM M HaBBIKM PabOThI C KOMIIBIOTEPOM KaK CO CPEJICTBOM YIpaBJICHUS
unpopmanueit (OIIK-5);
— CIMOCOOHOCTBIO pelllaTh CTaHJAPTHBIE 3aJaud NpOo(eCcCHOHATbHOW AESITEIbHOCTH Ha OCHOBE
MHPOPMALMOHHOW M OubOIMorpaguueckol KyJabTypbl C NpPUMEHEHHEM HH(OpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHM W C YYETOM OCHOBHBIX TpeOOBaHUI WH(MOPMAIIMOHHOM
6e3onacnoctu (OITK-6);
— CIIOCOOHOCTBIO KPUTHYECKH IME€PEOCMBICIUBATh HAKOIUIEHHBIM  OMBIT, W3MEHATh IpU
Heo0X0IMMOCTH HampaBlieHue cBoei aestenbHocTH (OIIK-8);
— CNMOCOOHOCTHIO MOJYYHUTh OPraHU3alMOHHO-YNPABICHUYECKUE HAaBBIKM MpPH padOTe B HAayYHBIX
rpymnmnax u Apyrux Majblx KouiekTuBax ucrnonnureneit (OI1K-9).
B) npogheccuonanvuvix (I1K):
HAY4YHO-HCCIeJ0BATEIbCKAsl H MPOEKTHAs e TeJbHOCTh:
— CIOCOOHOCTBIO HCIIOJIb30BaTh CHELMAIU3UPOBAHHbBIE 3HAHMS B 001acTh (U3MKH JUIsl OCBOEHUS
npodmibHbIX Gusnueckux aucuumiud (I1K-1);
— CIIOCOOHOCTBIO IPOBOIUTH HAYyUYHBIE UCCIIEIOBAaHUS B M30paHHOM 00J1aCTH SKCIIEPUMEHTANIbHBIX U
(M) TEOpeTHYECKUX (U3UUECKUX HCCIIECIOBAHUM C MOMOILBIO COBPEMEHHOM npuOopHOH 6a3bl (B
TOM YHUCIIE CIOXKHOTO (pusmueckoro oOOpyaoBaHus) U MHOOPMALMOHHBIX TEXHOJOTUH C y4eTOM
OTEYECTBEHHOT0 U 3apyOeskHoro omnbita (I1K-2);
HAY4YHO-WHHOBAIIMOHHAS /1eSITeIbHOCTh:
— TOTOBHOCTBIO TPUMEHATh HA IMPAKTUKE MNpo(decCHOHAIbHbIE 3HAHUS TEOPUH M METO/I0B
¢usnaeckux uccnenoBanuii (I1K-3);
— CIIOCOOHOCTBIO MMPUMEHATh HA MPAKTUKE MPOPECCUOHATIBHBIC 3HAHUS U YMEHHS, IOJTYUYESHHBIE IPU
ocBoeHuHU npoduibHbIX pusnueckux aucuuruing ([1K-4);
— CIOCOOHOCTBIO TIIOJIb30BAaThCsl COBPEMEHHBIMH METOJAaMH OOpabOTKH, aHalW3a W CHHTE3a
¢uznyeckoit unpopmanuu B n30paHHoi odnactu puznueckux uccneaopanuit (I1K-5);
OPraHU3aLMOHHO-YNPaBJIeHYECKAS 1eATeIbHOCTD:
— CHOCOOHOCTHIO MOHUMATh U MCIOJB30BaTh Ha MPAKTUKE TEOPETHUUECKUE OCHOBBI OpraHU3alud U
iaHupoBaHus uzndeckux uccienosanuit (I11IK-6);
— CIOCOOHOCTHIO IMOHMMATh U TPUMEHSATh Ha TMPAKTUKE METOJbl yNpaBieHUss B cdepe
npupoaonoas3oanus (I11K-8);
nejaroruyeckasi 1 NpoCBeTUTEIbCKas 1eATeJIbHOCTD:
— CHOCOOHOCTBIO IPOEKTHPOBATh, OPraHMW30BBIBATH W  AHAJIU3UPOBATh IMEJArOTHYECKYIO
JIeSITeNIbHOCTh, 00ecreunBast MoCIe0BATEIbHOCTh U3JI0KEHHSI MaTepHuaia U MEKIUCIUILIMHAPHbBIE
cBs13u pU3UKH ¢ apyrumu qucuuiuinaamu (I11K-9).
B pesyabTate nzyueHust MOayJisl CTY/IEHT J0JKeH
3namo:
® HKCINEPUMEHTAIbHbIE OCHOBBI COBPEMEHHOI aTOMHON (PU3MKU M KBAHTOBOW MEXaHUKH;



® TEOPETHYECKUE OCHOBBI, OCHOBHBIC MOHSITHUS, 3aKOHBI U MOJICJIN aTOMHOHN (PU3HKH;

® 3aKOHOMEPHOCTHU aTOMHOM (M3UKH, ONpPENESAIOIINE CBOMCTBA aTOMOB U MEPUOJUYHOCTb
UX U3MEHEHUS,

® OCHOBHBIE CBOMCTBA aTOMa BOIOPO/IA;

® COOTHOIICHHE HEOIpPENeNeHHOCTEH, OOBEKTUBHO OTpa)karollee CBOWCTBA MUKPOYACTHIL,
U He 00ycClaBlIMBaroIIeecss OCOOEHHOCTSMU HM3MEPEHUS! COOTBETCTBYIOIIMX BEJIUYHUH B
KOHKPETHOM IKCIEPUMEHTE;

® MeToJbpl 00pabOTKU U aHalIM3a SKCIEPUMEHTAIbHON M TeopeTHyecKol HH(OopMaluu B
00J1acTH aTOMHOM (DU3HKH;

Ymemes:

®  [PaBWIBHO COOTHOCUTH COJEpPXKAHHWE KOHKPETHBIX 337ay ¢ OOIIMMHU 3aKOHAMH (PU3HKH,
3¢ (}EeKTUBHO NMPUMEHATH OOILIME 3aKOHBI (PU3UKU 7S pElIeHHs KOHKPETHBIX 3a7ad B
00JIacTH aTOMHOM (U3UKH U Ha MEXAUCHUIUIMHAPHBIX TpaHUIaxX (pU3MKH C IPyrUMU
00J1aCcTIMU 3HAHUI;

®  JCIOJIB30BaTh 0a30BbIE TEOPETUUECKHUE 3HAHUS (YyHIAMEHTAIbHBIX Pa3/enoB oOIiel u
TEOpeTUUECKON (PHU3UKH 7S pelIeHus 3a/1a4 Mo (U3HUKe aToMa;

® co3gaBaTh MareMaTU4YeCKMe MOJEIM THUIOBBIX NPO(EeCcCHOHAIBHBIX 3ajady U
HMHTEPIPETUPOBATDH MOTYUYEHHbIE PE3YIbTAThl C YUETOM IPaHMIl IPUMEHUMOCTH MOJEIIEH;

®  BBIUUCIATH SHEPTETUYECKUE YPOBHU U YAaCTOTHI CIIEKTPAIbHBIX JIMHUI aTOMa BOJIOPOAA;

®  OmpejensaTh CBOMCTBA aTOMOB B 3aBUCUMOCTH OT COCTOSIHHUM, B KOTOPBIX OHU HAaXOSATCS;

®  UCIOJB30BaTh JJIS U3YyUEHUsS JOCTYIIHBIM MaTeMaTHMYECKHMH ammapar, BKIKYas METOJbI
BBIUHCIUTEIbHON MaTeMaTHKU;

®  JCIIOJIB30BaTh B pabOTE CIIPaBOYHYIO U YUEOHYIO JIUTEPATypy, HAXOJUTh JPYTUe METOIbI,
HE0O0X0JUMble UCTOYHUKU MHPOPMALIUU U paboTaTh C HUMU;

®  [I0JB30BaTbCi TEOPETUYECKUMH OCHOBAMH, OCHOBHBIMHU MOHSTHAMHM, 3aKOHAMH U
MOJIETISIMU aTOMHOU (PU3HUKH.

Bnaoemo nasvikamu:

®  UCIOJB30BaHUSl COBPEMEHHBIX METOJIOB, KOHIEMNIMI B 001aCTH HCCIEI0BaHUS CIIEKTPOB
aToMma BOJ0PO/ia U BOJAOPOAONOJOOHBIX ATOMOB, IIETOYHBIX JIEMEHTOB;

® KBAaHTOBOMEXaHMYECKOTO0  MOJAXOJa K  ONHCAaHUI  CTPOEHHUS  BellecTBa  Ha
MHUKPOCKOIUYECKOM (aTOMHO-MOJIEKYJIIPHOM) YPOBHE;

®  KBAaHTOBOMEXAaHHYECKOIO pacdera aToMa BOJOPOJa, MOJEKYJIbl BOJIOPOAA, TPOU3BOIUTD
OLICHKM KBAaHTOBOMEXAHMYECKHUX  BEJIMYMH, OIIMCBIBATH KBAHTOBOE  COCTOSIHUE
MUKpPOYACTHII;

®  METOJaMU PEUICHMs 3a/1a4, CBSI3aHHBIX C HAXOKIECHUEM CBOMCTB aTOMHBIX COCTOSIHMI;

®  HaBbIKAMU pEUICHMs MPOCTEHIIMX KBAHTOMEXaHUYECKUX 33a]a4 U HAYYUTHCS MPUMEHSITh
9TH HaBBIKM Ul AHAJIN3a CTPOCHMSI aTOMOB M IPOCTEMIINX MOJIEKYJ, a TaKXKe HX
B3aMMOJICHCTBYSI C BHELTHUMHU 3JIEKTPOMArHUTHBIMHU TOJISIMH;

* MeroxamMu 0O0paOOTKM M aHAIM3a HKCIEPUMEHTAIILHOW M TEOPeTUYEeCKON HH(pOopMaIMU B
o0acT aTOMHOM (PU3UKH.

4. Copepxxanue TMCHUILTHHBI (MOIYJIsA) M (POPMBbI OPraHU3ALMHU YUEOHOTO MpoIecca

Kypc mucummnmael «O01mas u 3kcnepumMenTaibHas ¢pusuka (Ousuka aroma U aTOMHBIX

SBIIGHUN)» TpeaycMaTpuBaeT cleAyromue (HopMbl OpraHH3alMi y4yeOHOro mpollecca: JIeKIHH,
MIPAKTHYECKHE 3aHATHS, CAMOCTOsITeNIbHAs paboTa CTy/IeHTa.

Marepuain H3NaraeTcs C HMCIOIb30BaAHUEM 00BSCHUTETHHO-UJUTFOCTPATUBHBIX,
ABPUCTHYECKMX M MCCIIEIOBATEIbCKUX METOJOB IMpernojaBaHus. JIeKuu CconmpoBOXKIAIOTCA
JICKIITUOHHBIM BKCHepI/IMeHTOM.

B yuebHOM Tmpolecce MUPOKO MPUMEHSIOTCS AKTUBHBIE W HMHTEPAKTHUBHBIC (HOPMBI
MpoBeJeHUs 3aHATUHN (pa300p KOHKPETHBIX CUTyalluH, AMCKYCCHs, MOJIEMHUKa), BHEayJIUTOpHas
camMocTosITeNbHasi paboTta, OalIbHO-PEHTHHIOBas CHUCTEMa OIEHKU YCIIEBAEMOCTH, JMYHOCTHO-



OpPUEHTUPOBAHHOE 00yUeHue, MpodieMHOe 00yUYeHue, OI0UHO-MOTyIbHOE 00yUYEeHHUE.

Hcrnonp3oBanue B y4eOHOM IIpoOIiecce MHTEPHET-PECYPCOB IO JaHHOMY KypCy; pEIICHUE

3a7a4, MaKCUMaJbHO NPHOJMKEHHBIX K KOHKPETHBIM HAYYHO-HCCIIEOBATEILCKHM CUTYalUsIM;
JIMCKYCCUHM B TIpOLIECCE IMOMCKA MyTeH peuieHUs] CPOpMYTHPOBAHHBIX MPOOJIEM; KOHTPOJbHBIC
paboThI.

CamocrosiTenibHasi paboOTa CTYICHTOB MpPEAyCMATPUBACT BBIMOJHCHUE WHIMBUIYaTbHBIX
3aJaHUi, TOATOTOBKY K TIPAaKTUYECKUM 3aHSATHAM, H3yYCHHE YYEOHOW M METOIUYECKOMN
JIMTEPATyphl, COCTABICHHE KOHCIIEKTOB, aHHOTAIMI cTaTel, U3y4eHHne NPUOOPOB 1 000PYTIOBAHMUSI,
NPOBEJCHUE OSKCIEPUMEHTa, OOpabOTKy TIONyYCHHBIX pe3yJIbTaTOB, AaHAIU3 IOJIYyYEHHBIX
pe3ynbraroB. CTYAGHTHI  U3y4alOT JOMOJHHUTENIBHYIO  JHTEpaTypy MO  OpeAMETy s
pacmpeHuss W YriayOlieHHs 3HAaHWH, NPUHUMAIOT y4YacTHE B TIOMCKE HOBBIX JAHHBIX IO

3alaHHOM TeME, IPUBUBAETCS NHTEPEC K MIPEAMETY.

MopsiakoBbIi
HOMeEp, TeMa

Kparkoe conepxxanue TeMbl

Coaep:xaTesibHbI MOayIb 1

Tema 1.
KBanToBas
MIPUPOJIa CBETA.

BO3HMKHOBEHME  KBAaHTOBBIX IIPEACTABICHUHM O MPHUPOJAE  CBETa.
dororpdext. TopmosHoe peHTreHoBcKoe nanydeHue. Ipdext Komnrona.

Tema 2.
[Tonyknaccuueckas
Teopus aToMa.

Monenun aroma Tomcona u Pesepdpopna. KommyecTBeHHas Tteopust
paccestHust Pesepdopna. CrniektpanbHble 3aKOHOMEPHOCTH.
KomOuHanmnoHHbI# MIPUHLINAIT Putna. [Toctynatel bopa.
DKcrepuMEHTANIbHOE MOATBEpXkKACHUE nocTynaroB bopa. Onbir ®panka u
I'epuia. Teopust bopa Bogopoaonogo0HOro aroma.

Tema 3. Bonubl ne-bpoiins. DkcnepuMeHTalbHOE TMOATBEPKICHUE THUIOTE3BI Jie-
BonHoBble bpoiins. Cratuctuueckas uHTeprperauuss BojiH jAe-bpoins. Ilpunnun
CBOWCTBA  YacTHI] | HEONPEAEICHHOCTH.
BEIIECTBA.
Tema 4. VpaBuenne IlIpenunrepa. Omnepatopsbiii Meton. MoaenupoBaHue
dusnueckue NOTEHIMAJIbHBIX KPHUBBIX I OIpEJeNeHHs] MOBEIEHHs MHUKPOYACTHIIL.
TIPUHITUTIBI KBanTOBaHME 3HEPTUM B CIydae OJTHOMEPHOH MPSMOYTOJIbHONH OECKOHEYHO
KBAaHTOBOM ri1yOoKoi MOoTeHUIualIbHOW siMbl. CBOWCTBA MOMEHTAa MMITYJIbCAa YACTHILIBI.
MEXaHUKH. CobcTBeHHbIE (QYHKIIMM U COOCTBEHHBIE 3HAUEHUS OIepaTopa MPOEKLIHU
MoOMeHTa uMmIyibca. CoOCTBEHHbIE (YHKIUM M COOCTBEHHbIE 3HAYECHHUS
oreparopa KBaJipaTa MOMEHTa UMITYJIbCA.
Conaep:xaTebHbIA MOIYJIb 2
Tema 5. KBanToBanue 3Hepruu BoJopoAonofo0Horo atoma. CrieKTpaibHble Cepuu
ATOMBI C OJHHUM | IIEJTOYHBIX METAJJIOB.
BHEIIHUM
JIEKTPOHOM.
Tema 6. Marunetusm aroMmoB. OnbiThl LlTepna u ['epnaxa. Criun. ToHkast cTpykTypa
MarnuTtHsble CHEKTPaJIbHBIX TEpPMOB Kak pe3yiabTar CIMH-OpOUTAIBHOTO
CBOWCTBA aTOMOB. | B3aUMOJCHUCTBUS.  ATOMBI C  OJAHMM  BHELIIHHM  DJIEKTPOHOM.

Cou.

MHOTr031eKTpOHHBIE aTOMBI. [10JTHBIN MarHUTHBIM MOMEHT aToma. DPdekT
3eemaHa.

Tema 7. IIpyHIMIO TOXIAECTBEHHOCTHM OJAMHAKOBBIX 4Yactul. I[Ipunuumn Ilaymu.
Atomuble cucteMbl | O0bscHeHUe mnepuoaudeckoi cucrembl siemeHToB Jl. WM. Menneneesa.
C MHOTHMH XapaKkTepuCTUYECKUE PEHTTEHOBCKHE CHEKTpPbl. ODHEPrusi MOJEKYJIbIL.
JIEKTPOHAMH. MounekyJIIpHbIE CHEKTPBL.




TemaTuueckuii JIAH (3anoaHAEmMCA COSNIACHO YYeOHOMY NIAHY)

Conep:kareJbHbIA MOIYJIb 1

KoauuyecTBo uacoB

Ounas popma

3aounas ¢popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeHero

Ha 0a3e BBICLIET0

npo¢ecCHOHATBHOI0 npo¢ecCHOHATBHOI0
o0pa3zoBaHust
o0pa3oBaHusi o0pa3oBaHusi
HasBanus B T.4. B T.Y. B T.Y. B T.4.
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Tema 1.
KBanrtoBas nmpupona csera. 181 6 14 8
Tema 2.
Ionyknaccuueckas  teopus | 19 | 6 | 4 9
aroMma.
Tema 3.
BoaHoBEIE cBolicTBa yactull | 23 8 6 9
BEILIECTBA.
Tema 4.
Ddusnueckue NPUHLMIBL | 22 8 6 8
KBaHTOBOM MEXaHHUKH.
Hmozo no
cooepiicamenvhomy mooyaio | 82 | 28 | 20 34
1




Coaep:xareJbHbIH MOIYJIb 2

KoanuyecTBO 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeHero

Ha 0a3e BBICLIET 0

npogdeccuoHaJIbLHOI0 npodeccHoHAIBLHOI0
o0pa3zoBaHust
o0pa3oBaHusi o0pa3oBaHusi
HaszBanus B T.4. B T.4. B T.4. B T.4.
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Tema 5.
ATOMBI C OIHUM BHEIIHUM | 20 6 4 10
3JIEKTPOHOM.
Tema 6.
MaruuTtHsie cBOMicTBa 22 8 | 4 10
aTomoB. CrinH.
Tema 7.
ATOMHBIE CHCTEMBI C 20 6 | 4 10
MHOTHMH 3JIEKTPOHAMH.
Hmozo no
cooeprcamenvbHomMy Mooyar | 62 | 20 | 12 30
2
Bcezo uacoe no
144 | 48 | 32 64
MO0y




6. TeMbl ceMMHAPCKHUX 3aHATHIA.
CeMuHapcKue 3aHATUS HE IPELyCMOTPEHbI YUEOHBIM IJIAHOM.

7. TemMbl IPAKTUYECKUX 3aHSATHM.

Ne Ha3Banne TeMbl

dootordhdext. Ibdext Komnrona. TopMo3HOE pEHTTEHOBCKOE U3ITYUCHHE.

Paccesinue vactun. Moaens atoma Pesepdopna-bopa.

®dopmyna baasMmepa.

Bousnbl ne-bpois.

HpI/IHI_[I/IH HCONIPCACICHHOCTH.

Ypasuenue peaunrepa.

NN [N [ |W(N -

DNEKTpOHHAs CTPYKTypa aTtoMma.

8. Tembl JIa0OPATOPHBIX 3aHATHI
JIaGopaTopHble 3aHATHUS HE IPEAYCMOTPEHBI yU€OHBIM IIJIAHOM.

9. CamocrosiTesibHas1 padoTa.

CamocTtosTenpHast paboTa CTYJIEHTOB MPeIyCMAaTPUBAET MPOPAOOTKY TEOPETUIECKIX OCHOB
MPOCIYIIAHHOTO  JIGKIIMOHHOTO  MaTepHualia; U3y4YeHHE OTHEeNbHBIX TEM M BOIPOCOB,
3allJIAHUPOBAHHBIX JIA CaMOCTOATCIBHOIO0 MU3YUYCHHA;, HU3YUYCHUC y‘ICGHOﬁ u MGTOHHHGCKOﬁ
JUTEpaTyphl; COCTABICHHE KOHCIIEKTOB; PEIlIEHUE 3a/1a4; CUCTEMAaTH3aIlI0 U3YYEeHHOI0 MaTeprala
nepea MOAyJIbHBIM KOHTPOJIEM U 3K3aMCHOM

Ha3Banue TemMbl

z

Tennosoe H3JTYYCHUC WU JTFOMHWHCCIICHIIMA.

®opmyna Inanka u ciencTBys U3 Hee.

Buewrnuit dotoad ekt u ero npuMeHeHHe.

BuyTpennuit hotorddekT u ero npuMeHeHue.

TynnensHbIN $H0T03(D(DHEKT U €ro NpUMEHEHHUE.

KBanToBas Teopus BHenHero ¢hotodddexra.

Mojienb U crieKTp atoma Bojopoaa 1o bopy.

Bonopoonono0Hbie aTOMBI M MX CHEKTPHI o bopy.

O [0 QAN |n | |[WIN|—

KopnyckyJsipHO-BOJIHOBBIE CBOMCTBA YaCTHII.

10 | BeposiTHOCTHBIN cMBbICI BOJIH 1€ bpoiins.

11 | CooTHomienne HeonpeaeneHHocTel I eizendepra.

12 | CTpoeHue u CHEKTPhI BOJAOPOAONOA00HBIX aTOMOB B KBAHTOBOM MEXaHHUKE.

13 | CrekTpshl HIEJTOYHBIX aTOMOB B KBAHTOBON MEXaHHKE.

14 | TopMO3HOE PEHTI€HOBCKOE HM3JTyUEHHUE.

15 | Dddexr Komnrona u ero npuMeHeHHUE.

[Sy
S

NuauBuayajibHble 3a1aHUSA
NunuBuayansHbIe 3a0aHUS HE TPETYCMOTPEHBI YI€OHBIM TUTAHOM.

[

KoHTpoJibHBIE BOIPOCHI

Bo3HUKHOBEHNE KBAaHTOBBIX IIPEIACTaBICHUHN O IIPUPOJIE CBETA.
dotorpdexr.

TopMO3HOE PEHTTE€HOBCKOE U3IyYEHUE.

O¢ddext Komnrona.

Monenu aroma Tomcona u Pezepdopaa.

KonnuectBennas teopust paccesiHust Pezepdopaa.

CnekTpanbHble 3akoHOMepHOCTH. KoMOMHamonHslii npuniun Purna.

NN AW -



8. Ilocrynats! bopa.

9. DkcrnepuMeHTaIbHOE MOATBepkAeHHE mocTynatoB bopa. OnbiT ®panka u ['epia.

10. Teopust bopa Bogopo0110,100HOT0 aTOMa.

11. Bosssl ge-bpoiins.

12. DxcnepuMeHTanbHOE NOATBEPKAECHUE TUIIOTE3b! Ae-bpoilis.

13. Cratuctuueckas HHTepIpeTanus BoyH Ae-bpoitns.

14. [IpyHIMI HEONPEAEIEHHOCTH.

15. Ypasuenue lpeaunrepa.

16. OniepatopHblil METOA.

17. MoaenupoBaHue NOTEHIIMAIbHBIX KPUBBIX JJIs ONpEeAeNICHUs TIOBEIEHUSI MUKPOYACTHII.

18. KBaHTOBaHUE 3HEPTUU B CIIydae OJJHOMEPHON MPSIMOYTOIbHOM OECKOHEUHO ITyOOKOiM
MOTEHIHAIBHOM SIMBI.

19. CpolicTBa MOMEHTA UMITYJIbCA YACTULIBI.

20. CoOcTBEeHHBIE (PYHKIIMN U COOCTBEHHBIE 3HAUEHMSI OIIEpaToOpa MPOEKLIUM MOMEHTA UMITYJIbCa.

21. CobcTBeHHbIE (DYHKIIMU M COOCTBEHHbIE 3HAYSHUS OllepaTopa KBajpaTa MOMEHTa UMITYJIbCa.

22. KBanToBaHue YHEPTUU BOJOPOAOIIOAOOHOTO aToMa.

23. CniexTpajibHbIE CEPUM LIENOYHBIX METAIIOB.

24. MarueTusM aTOMOB.

25. Omnsitel lltepna u I'epnaxa.

26. CriuH.

27. ToHKas CTPYKTypa CHEKTPalIbHBIX TEPMOB KaK Pe3yJIbTaT CIIMH-OPOUTAIEHOTO
B3aUMO/ICVCTBUSI.

28. 28.1.ATOMBI C OIHUM BHEIIHUM JIEKTPOHOM.

29. 28.2 MHOTr03JIEKTPOHHBIE ATOMBI.

30. ITonHbIli MarHUTHBIM MOMEHT aToOMa.

31. DpdexT 3eemana.

32. [IpuHIUI TOXKAECTBEHHOCTH OJMHAKOBBIX YACTHII.

33. [Ipunnun [aymnw.

34. O6bsicHenue nepuoandeckoit cuctemsl 3nementos J1. . Menneneena.

35. XapakTepucTU4ECKUE PEHTI€HOBCKUE CIIEKTPHI.

36. DHeprust MOJIEKYJIbI.

37. MoJieKyJisipHbIE€ CIEKTPHI.

12.06pa3en IK3aMeHAIMOHHOTO OMJIeTa

Munucrepcrso odpasopanus u Hayku JJHP
'OV BIIO «/[oneykuit nayuonanvHblii yHUBEPCUMEN))

O6pazoBaTeNbHbINA YPOBEHD akademuyeckuli faxaiaep

DakyspTeT (U3UKO-TeXHUICeCKUN

Hanpasnenue noarorosku: 03.03.02 PU3UKA

Cemectp 5 Kadenpa obmeit pr3nkn n TUAaKTHKA QU3AKHI_

VYuebnas mucunminna «Qouwian u Ixcnepumenmanviana pusuxa (Dusuxka amomos u
AMOMHbBIX AGICHUIL))

3K3AMEHALIMOHHBINA BUIET Ne 1
1. BO3HUKHOBEHHE KBAaHTOBBIX WpEIACTaBICHUN O mpupoae cmera. [Ipobrema
paBHOBecHOTO n3nyuyeHus. @opmyina [lnanka. ®OTOHBL.
2. CoOcTBeHHBIE (DYHKIIMU U COOCTBEHHBIC 3HAYCHHSI OllepaTopa KBaJpaTa MOMEHTa
nMmmysibca. OpOuTATEHOE KBAHTOBOE YHCIIO /.

YTBepkIeHO Ha 3aceanuu Kaheapbl oouieil puzuku u OuoaxKmuKu usuxu
mpotokon Ne  or" " roga

3aBeMyroIHii Kadeapoit beweenu b.U.




10

| OK3aMCHATOP

be3yc A.B.

14. Kputepuu oneHuBaHUs

(Paspabamuisaromes u ymeepoicoaromesi kageopoui na ocnoge [lonoxcenus [JonHY)

CoriacHo MOy IbHOMY MPUHILIUITY OpTaHU3alUU Y4eOHOTO MpoIiecca coJepKanne yueOHbIX
KypCOB I0 00111el (pu3rKe COCTOUT U3 IBYX COZepkKaTeNbHbIX Moaysel. Kaxapiii conep:kaTenbHbIi
MOJAYJIb COCTOMT U3 TEOPETHYECKOTO Marepuasia W MPAKTHUYECKUX 3a]ad, BBIIOJHEHHE KOTOPBIX
TpeOyeT OBJa/ieHUsl TECOPUEH B YKa3aHHOM B MOJyJie OOBbeMeE.

CoaeprxareJbHbIe MOAYJIH ®opma KOHTPOJIA baJuibl

ConepxarenbHblid MOYIb | Teopus 15
KonTponbnas pabota 5
KonTtponbHas pabota 5

ConepxarenbHbI MOYIb 2 Teopus 15
KonTtponsHas pabora 5
KonTtponbHas pabota 5

DK3aMeH 50

OO0t uror 100

JIy1st o1leHMBaHUS aKaJeMHUECKON YCIIeBaeMOCTH O0yYarOITUXCsl UCTIOJIb3YETCS
1IKaja olleHuBaHuA, pekoMmeHaoBaHHaga npukazom MOH JIHP ot 30.10.2015r. Ne

750:

Ounenka no Ounenka no 100- Ounenka 1o rocy1apcTBeHHOM Onenka no
HIKaJje 0aJUIbHOM HIKAJIe HIKaJje rocy1apcTBeHHOMI
ECTS (3x3ameH, nuddepeHPOBaAHHBIN HIKaJie

3a4er) (3auer)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (Y1OBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YAOBIIETBOPUTEIIHHO) 3a4TEHO
FX 35-59 2 (HeyTOBJIETBOPUTEIHHO) HE 3aYTEHO
C BO3MOXKHOCTBIO ITOBTOPHOM Ca4H
F 0-34 2 (HEeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXXHOCTBIO IIOBTOPHOM CHa4H
IIPU yCJIOBUU 0053aTeIbHOr0 Habopa
JIOTIOJTHUTETBHBIX 0aJIOB

3HaHue TeOpCTH‘ICCKOﬁ 4aCTH KypcCa OLICHUBACTCA 110 CICAYIOIIUM KPUTEPHUAM:

1. Cryaent nomydaet 75-100% GanynoB OT MaKCUMaJIBHOTO, €CJIM TIOKa3all

m ToyOOKHME M TIONHBIE OTBETHl HAa TEOPETHYECKHE BOMPOCHI, TIyOOKOE TMOHUMAaHHE
(hU3UYECKON CYITHOCTH MPOOJIEMBI;
B yMCHHE TMPOBOJIUTH JIOTMUECKHUE PACCYXKACHUS MU OO0OOIIEHHS U COMPOBOXKIATh HX
COOTBETCTBYIOLIMMH J10KA3aTeIbCTBAMMU;

2. Crynent nomyyaet 60-74% GaiioB 0T MaKCUMAaJIbHOTO, €CITH MTOKa3all

| I‘J'IY6OKI/IC W TIIOJIHBIC OTBCTbBI Ha TCOPCTHYCCKHUC BOIPOCBI € HE3HAYUTCIbHBIMU
MOrpCIIHOCTAMHU, 3aTEM HCIIPABJICHHBIMHU CaMUM CTYIACHTOM; IMMOHHUMAHUC (1)I/I3I/I‘~IGCKOI\/JI CYIIHOCTH

paccMaTpruBaCMbIX HpO6JICM;
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B YMEHHUE JIOTHYECKU PacCyk1aTh U MPOBOJIUTH JOKA3aTEIbCTBA;

3. Cryaent nomydaeT 35-59% 6amioB oT MaKCHUMaIbHOTO, €CIIH MTOKa3ajl

B IpU OTBETE Ha TEOPETHYECKHE BOIPOCHI PsiJ HETOUYHOCTEH, KOTOphIE CTYJIEHT HE B
COCTOSIHHM CaMOCTOSITEIbHO UCTIPABUTH;

4. Crygent nony4daet 0-34% GaioB OT MaKCUMAJIBHOTO, €CITU

B HE BBHITIOJIHEHBI TPEOOBaHUS, U3JIOKEHHBIC B TIPEIBITYIITUX ITyHKTAX;

B HET OTBETOB Ha TEOPETUUYECKHE BOIIPOCHI.

Ix3zamen ouenusaemcsa ¢ 50 d6annos.

J171s1 OLIEHKH 2K3aMeHa MperoaBaTelb PYKOBOJICTBYETCS CISAYIOIMIMMH MPUHIIUITAMH:

50 6ay10B — MMOKa3aHBI CUCTEMATUYECKUE U TIIyOOKHE 3HAHMS TIPU OTBETE Ha TEOPETHUYECKUE
BOIPOCHI OMIIEeTa, BHIMIOJIHEHA MPAKTUYECKasl YacTh OuiieTa B IOJTHOM 00BEME;

45 0a/10B — MMOKA3aHbl CUCTEMATUYECKUE U TIyOOKHE 3HAHMSI TIPU OTBETE HA TEOPETHUECKUE
BONIPOCHI OWJIETa, BBITIOJHEHA MPaKTUYeCKas 4YacTh Ouiera B MOJHOM OOBEME, HO NPHU OTBETE
JIOTYIIIEHbI HECYIIIECTBCHHBIC OIIMOKH;

40 0a/IOB — TOKa3aHbl HE CUCTEMATUYECKHME M HE TIIyOOKHE 3HaHUs TpPH OTBETE Ha
TEOPETUYECKHE BOMPOCHl OMiIeTa, MPaKTHUeCKasl 4acTh OWiieTa BBIIIOJIHEHA HE B TOJHOM O0ObeMe,
MIPU OTBETE JIOMYIIEHO HECKOIBKO CYIIECTBEHHBIX OINOOK;

30 6a/I0B — TOKa3aHbl MOBEPXHOCTHHIE 3HAHHS IMPU OTBETEC HA TCOPETUYECKHUE BOMPOCHI
Owiera, MpakTHYeCcKas 4acTh OMJIeTa HE BBHITIOJHEHA, ITPU OTBETE OMYIIEHO MHOTO CYIIECTBEHHBIX
OIINOOK;

20 0a/U10B — MOKa3aHbl OYEHb MOBEPXHOCTHHIE 3HAHUS, TaHbl YACTUYHBIE OTBETHI HA TPOCTHIE
BOITPOCHI 10 3HAHUIO OCHOBHBIX OMpeeeHUI U (HopMyJ1, BOCITPOU3BEACHBI OTIEIBHBIE ()PArMEeHTHI
Marepuaia ¢ IOMOIIbIO FK3aMEHATOPA;

10 6a/10B — TOKa3aHbl OYEHb TOBEPXHOCTHBIC 3HAHUS, JAaHBI YACTUYHBIE OTBETHI HA IPOCTHIE
BONPOCHI TI0O 3HAHWUIO OCHOBHBIX OINpeAeNieHHuH u (OpMyJ, HE BOCHPOU3BEICHBI OT/ICIbHBIC
(bparMeHTBl MaTepHaa ¢ MOMOIIBIO PK3aMEHATOPA;

0 — noJiHOE HE3HAaHHME MaTepuaa.

15. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue yueOHOro npouecca

1. JIns mpoBeneHus JIeKIMOHHBIX 3aHATHIH TpeOyeTcs ayTUTOpHs Ha TPYyIny, 000pya0BaHHAS
MEJIOBOW WJIM UHTEPAKTUBHOMN JOCKOM.

2. Hna oOecriedeHHs] JEKUMOHHBIX JAe€MOHCTPAlUii 1O JaHHOMY Kypcy HEOOXOIMMBI
CHeLMaIbHBIM 00pa3oM 000pyI0BaHHBIE Ay IUTOPUH.

3. Boixon B MHTEpHET.

4. Wi-Fi noctyn B kopriycax yHUBEpCUTETA.

5. TekcToBbIE U 3JEKTPOHHBIE pecypchl HayuHoli 6MOIMoTekn yHUBEpCUTETA.

6. CteHanl.

16. PexomeHnioBaHHas JuTEpaTypa

OcHoBHas JIMTEpaTypa

I. CuByxun JI.B. OOmuii xkypc ¢usuku. AtomHas u snepHas ¢usuka. Y. 1. AromHas
¢usuka / JI.B. CuByxun. - M.: Hayka, 1986.- 416 c. 44

[nonsckuit 9.B. Atomuas ¢pusuka. T. 1/ 3.B. IlInonsckuit. - M.: Hayka, 1974.- 576 c. 32
[nonsckuii D.B. Atomuas pusuka. T. 2 / 3.B. lInonsckuid. - M.: Hayka, 1974.- 448 c. 48
MarseeB A.H. AtomHas ¢pusuka / A.-H. Martsees. - M.: Boicut. mkona, 1989.-439c¢c. 67
benprit M.Y. Atomuas ¢usuka / M.Y. bensriii, b.A. Oxpumenko. - K.: Buma mkouna, 1984. 3
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6. CasenbeB, M. B. Kypc obmeti ¢pusuku : B 5 kH. : [Yueb. mocobue mns BTy30B]. K. 5 :
KBanrtoBas ontuka ; ATomHas pusuka ; ®usmka TBepaoro teia ; @u3nka aTOMHOTO sapa U
anemeHTapHbix yactul / M. B. Casenbes. - M. : Actpens : ACT, 2002. - 368 c. 1

7. bymoxk, I'.®. Kypc ¢izuxu. Ku. 3. Ontuka. @i3uka atoma ta atomaoro siapa / I.®. bymok,
€.0. Benrep. - K.: Buma uik., 2003. - 311 c. 74

8. Hpomos, M. E. 3amaum mo oOmiei ¢usuke : ydued. mocobue s CTYISHTOB (wu3.
cneuuanbHocteit By3oB / U. E. Uponos. - 8-e u3a. - M. : BUHOM. Jla0. 3nanuit, 2007. - 431
c. i

9. Uponos N.E. KBantoBas ¢usuka. OcnoBuble 3akonsl / U.E. Uponos. - M.: Jlaboparopus
0a3oBbIx 3Hanuii, 2001.- 272 c. 4

JlonoJIHUTe IbHASA JIUTEepaTypa

1. [Tons P.B. Ontuka u atomuas ¢pusuka. Mocka, «Hayxka», 1966. 21

2. boramnpka L.I'. 3araneni ocHoBu ¢izuku. Ku. 2. Enexrpoaunamika. AToMHa Ta cybaTOMHA
¢izuka / L.I'. boraueka, JI.b. 'onosko, A.A. Manspenko Ta iH.- K.: JIuGins, 1998.- 224. 31

3. Konomenckas B.B. Metoanueckue ykazaHus K pelIeHHUIo 3a/1a4 1o Kypcey ,,dusnka atoma u
aToMmHbIX siBlieHuii”/ B.B. Konomenckas. - Jlonenk: JlonHY. —2009. — 52 c.

4. Konomencrka B.B. Atomna ¢izuka. HaBuanenuit nocionuk. / B.B. Konomencobka. -

Honeupk: JlonHY. —2013. -92 c.

®dano Y., ®ano JI. duzuka atomoB u mosekys, M.: Hayka, 1980.

6. Deciinman P. delinmanoBckue nekuu no gusuke, 1.3,8,9 M.: Mup, 1967. 18

=

17. UndopmanuoHHbIe pecypchl

1. http://donnu.ru/ — caiit JlonHY.
2. http://library.donnu.ru/ — caiit 6mbnmorexu JonHY.
3. http://fizkaf.narod.ru — xadenpa u nadoparopust Gpu3uKku MOCKOBCKOIO HHCTUTYTA OTKPBITOTO

o0OpazoBaHwsl.

4.http://experiment.edu.ru — ecTeCTBEHHOHayuyHble O3KcrepuMeHThl — @usuka: Komnekius
Poccutiickoro o6meo0pa3zoBaTeapHOTO TTOpTaja.

5.http://www.edu.delfa.net —  xabuner ¢uszuku  Cankr-IletepOyprckoit  akagemuu

MOCTAUIUIOMHOTO TIEITarOTHIECKOTO 00pa30BaHMS.

6. http://genphys.phys.msu.ru — caiiT kadeapsl obmei dpuzuku puzdaka MI'Y.

7. http://iatephysics.narod.ru/knowhow/knowhow7.htm — mpaBuiia BBIIIOJIHEHUS U3MEPEHUHN U
MOCTPOCHUS I'PaUKOB.

8. http://www.phys.spb.ru — cailt pusnueckoro dakynprera Cnol'y.

18. IIporpammHoe obecnieyenue (py HATUYUH)

Pabouas nporpamma paccMoTpeHa U NepeyTBep:KIeHa Ha 3aceJaHuu Kadeapbl ¢ u3MEeHeHusaMH (6e3
n3MeHenuit) Ha 2017 rox. IIporokon 3acenanus kadeapsl

Ne or

3aB. kadeapoit


http://www.phys.spb.ru/
http://iatephysics.narod.ru/knowhow/knowhow7.htm
http://genphys.phys.msu.ru/
http://www.edu.delfa.net/
http://experiment.edu.ru/
http://fizkaf.narod.ru/
http://library.donnu.ru/
http://donnu.ru/

PaGouast [IPOrpaMMa PaccMOTpeHa H IepeyTBepikIeHa Ha 3acelaHnH Kadeapsl ¢ HIMCHEHHIMH
o .. ) L A7 40 i)
(6e3 u3nMeHenuii) Ha 2018/2019 roa. IIpoToko 3acenanus Kadeaprl Ne 7 ot AL V8. 14

3as. kadeapoii ///4/ Li[ LA ?{ T

PaGouast mporpaMMa paccMOTpeHa | Iiepey TBepUAIeHa Ha 3ace/1laHiH KaQeapbl ¢ H3MCHEHILIMH
(6e3 uzamenennii) Ha 2019/2020 rox. ITportoko:n 3acenanus kadenps Ne oT

3aB. kadeapoii
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