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1. IEJIX OCBOEHUS AU CITUTITIMHBI

I_IGJII: OCBOCHHUS IMNUCHHUIIIIMHBI: HM3Y4YCHHUC OCHOBHBIX (1)PI31/I‘I€CKI/IX SBIICHUN U HICH;
OBJIAACHHEC (1)}’HI[&MCHT3JIBHBIMI’I IIOHATUSAMHU, IIPUHIUIIAMHA, 3aKOHAMHA KBaHTOBOHU (1)I/ISI/IKI/I u

IOCTIDKCHUSIMA COBPEMEHHON KBAHTOBOM (M3MKHM, a Takke MeTojaMu (HU3UIECKOro
KCCIIEIOBAHUS.

Samaun:

1. ®opmupoBaHHWE HAYYHOIO MHPOBO33PEHHUS U COBPEMEHHOro (U3UYECKOro
MBIIICHUS.

2. OBnaneHye mprieMaMy M METONaMM PEIeHUs] KOHKPETHBIX 3a/lad U3 Pa3IMuHbIX Oo0acTei
(GU3MKY, TOMOTAOIIKX B JaIbHEHIIEM pellaTh IPAKTUYECKUE 3a1a4H.

3. ®@opMupoBaHWE YMEHHUS BBIACTUTH KOHKpeTHOE (HU3UYECKOe COAEp)KaHUE B
NPUKITAHBIX 33/1a4ax Oy ylnel crenuanbHOCTH.

2. MECTO JUCIHUILINHBI B CTPYKTYPE OIIOII BO
NucrumuHa «KBaHTOBas GU3MKa» OTHOCUTCS K 00s13aTeIbHON YacTu.
JIMCIMIUTHHA OITMPAETCs HA 3HAHUS TIPEIMETOB QU3MKa U MaTeMaTHKa.

3. INIAHUPYEMBIE PE3VYJIbTATHI OBYUYEHUSA 11O JUCIIUIIJIMHE
[TnanupyeMble pe3yibTaThl OOyYeHHS IO IUCHUIUIMHE, COOTHECEHHBIE C ILIAHUPYEMBIMM
pesyiasTaTamu ocBoenuss OIIOII:

dopMUpyeMBbIe ITranupyembie pe3ybTaThl 00y4YEeHHUS 10 JUCLUILUIMHE, B Haumenoranue
KOMTIETEHLIUU COOTBETCTBUH C WHIUKATOPOM JAOCTH)KEHHUS KOMIIETCHLIUU OLIEHOYHOTO
(xom, comepkaHue WHnukaTop HOCTMOKEHUS Pesynberarhl 00yueHus 1o cpencraa
KOMITETEHLIIH) KOMIIETeHLIUN JUCITUTUTHHE
(x00, codepoicanue uHOUKamopa
OIIK -4 OIIK-4.1 3naem:  Qusuyeckue
Crniocoben 3HaeT TeOpeTHUYECKUE OCHOBBI, OCHOBHBIE 3aKOHBI M | T€CTOBbIE
IJIaHMPOBAThH OCHOBBI MAaTeMAaTHYECKUX TOHATHS KBAHTOBON (U3HKH. BOIPOCHI
paboThI U QU3UYECKUX 3aKOHOB NIPU Ymeem: CuryalnoHHBIE
XUMHYECKOM [UTaHUPOBaHUHU paboT NPOBOJUTE HU3UYECKUHN 3aa4u
HanpapJICHHOCTH, XHUMHUUYECKOH HaIpaBJICHHOCTH, OKCIIEPUMEHT, H3MEPATH
obpabaTsIBaTh U a Taroke 6a30BEBIE ONpeNieNieHus, | GU3NYecKue BeTUYHHEI,
MHTepHpeTHpoBaTh | (HOPMYIMPOBKH U CBOKCTBA oOpabaTsIBaTh pe3yIbTaThl
TNOJTy4€eHHEIE U3y4YaeMbIX HHQOPMALIHOHHBIX | U3MEPEHMH, CTPOUTh IrpaduKH,
pe3yNbTaThI C CHCTEM. (hopMHpOBaTh pe3ysbTar,
HCTIONB30BAHUEM OIIK-4.2 BOCIIPUHUMATH UH(POPMALHUIO K
TEOPETHYECKHX YMeeT niaHupoBaTh U aHaJIU3Y, CAMOCTOSATEIbHO
3HaHUH U OpraHU30BBIBATh HAYYHO- YBUZETD CIIEICTBUS
TNPaKTHYECKUX HCCJIEIOBATENBCKYIO chOopMyJIHPOBAaHHOTO
HABBIKOB PellleHUs | JEATENBHOCTb; 00pabaThiBaTh U | PE3ysIbTaTa M CAMOCTOSATE/ILHO
MAaTEMATHYECKUX U | TNPEIOCTaBIATh [OJyYEHHEIE JIeNaTh BBIBOJBL.
dusnyeckux 3amay | Pe3yJIbTaThl npodeccroHaIbHON | Bradeem:
JEATENHHOCTH C TPUMEHEHHEM | ~-OCHOBHBIMH NIPUEMAMH
KOMIIBIOTEPHBIX TEXHOJIOTUH 00pabOoTKH U NMpeCTaBICHUS
OIIK-4.3 SKCMEPUMEHTAIbHBIX JaHHBIX,
BnanmeeT crmocoOHOCTBIO - HaBBIKAMU PELIeHUS
CaMOCTOSITENILHO BBISBIIATH ¢buznueckux 3anau,
€CTECTBEHHOHAYYHYIO CYIIHOCTb | CIIOCOOHOCTBIO NPUBJIEKATH
npoOJieM U NPUBJIEKATh AJId UX | UIA PEIICHUS
peteHust GU3MKO- €CTECTBEHHOHAYYHBIX 3a/1a4
MaTeMaTHYeCKUH anmnapar; (bu3uKO-MaTeMaTHYECKHUH
HaBBIKAMU PELICHUS anmnapar.
MaTeMaTHYeCKUX U




bu3nYecKux 3a1a4

4. ObGBEM U CTPYKTYPA JUCHUIIIMHBI
Tpyno&MKoCTh TUCIMIIIMHEI COCTABISIET 4 3a9ETHBIX eNuHAL, 144 yacos.
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I KBAHTOBAS ITPUPOJTA 4
W3JIYYEHHWA
1 | TemmoBoe uzinyuenue. KBantopas 1,2 4 4 4 4
NpHposia CBETa
II SJIEMEHTBHI KBAHTOBOH 4
MEXAHHWKHA
11 ATOMHOU ®IBVKH
2 | Crpoenue atoma. Teopus Bopa. 3,4 4 4 <t 4
OneMeHTbl KBaHTOBOH MEXaHHUKHU
3 | Vpasuenue lllpenunrepa. Yactuia 5,6 4 4 4 4 PetiTunr-
B «MIOTEHLHAIILHOMN SIMEY. KOHTpOJb Nel
ITpoxoskaeHue 4aCTULBI CKBO3b
MOTeHLUAIbHBIH Oapbep.
TyHHenbHbIH 3 dekt
4 | DneMeHTHI COBpEeMEHHOM HH3UKH 7,8 4 4 4 4
aTOMOB M MOJIEKYJI
5 | Ipunnun [aynu. [lepuoguueckas 9,10 4 4 4 4
cucTeMa 3eMeHTOB MeHeneesa
6 | DaeMeHTHl KBAaHTOBOU 11, 4 4 4 4 PetiTunr-
IEKTPOHUKHU 12 KOHTpOJIb Ne2
11T 2JIEMEHTHBI ®U3UKHU 4
TBEPZIOI'O TEJIA
7 | DneMeHThI KBAaHTOBOM CTATUCTUKH. 13, 4 4 4 4
Teopus TerI0eMKOCTH TBEPIBIX 14
Tel.
8 | Teopus 31€KTPONPOBOJHOCTH 15, 4 4 4 4
TBEPABIX TeJI. 30HHAS TEOPHUS 17
TBEPIBIX TEIL.
IV 3JIEMEHTHI ®U3UKHA 4
APA
9 | CrpoeHue 1 CBOHCTBA aTOMHBIX 17, 4 4 4 4 Peiitunr-
snep. PanuoakTuBHOCTS. 18 KOHTpOJIb Ne3
SlnepHble peaKiyH.
Bcero 3a 4 cemecTp 36 36 36 36 | 3auer
HToro no pucuuniimnue 4 36 36 36 36 | 3auer




Conepxca}me JIEKIHOHHBIX 3aHATHH 110 AUCHHUIIJIHHE

Paznen | KBAHTOBA S ITPUPOIA U3JIYUEHMAL.

Tema 1. Tennosoe uzmyuyenue. KBanrosas npupoaa csera.

Conepxanue Tembl. TemnoBoe u3nyuenue. PagHOBeCHOE M3MyUeHHe. AGCOMIOTHO YEepHOE TeJI0. 3aKOHBI
TEMIOBOIO M3JIyyeHHs. PacnpeneneHue sHeprud B CNEKTpe H3JIydeHHs aGCONIOTHO YEPHOTO Tena.
«YeTpaduonerosast karactpoday. [mnoresa Ilnanka o KBaHTOBOM XapakTepe u3nmyuenus. QopMyia
IInanka. KBantosas npupona cseta. Buemnuit horosddexr. OcHoBHbIE 3ak0HbI hoTo3(deKTa. DOTOHSL
VpaeHenue D¥inmTelHa 115 porosddekra. [{asnenue cera. Dddext Komnrona

Paznen I1 SJIEMEHTBI KBAHTOBOM MEXAHVKU M ATOMHOM OVBUKU

Tema 1. Ctpoenne aroma. Teopus Bopa. DiieMeHTHI KBAHTOBOM MEXaHUKH.

Conepxanue Tembl. Ctpoenne atoma. Teopus Bopa. Omeir Pesepdopna mo paccesHHIO o—dacTHil
BEIIeCTBOM. SlnepHas mozens atoma Pesepdopaa. Crektp aroma Bonopona. Teopust BOAOPOIONonoGHOro
atroMa bopa. Ombir ®panka u lepua. DneMeHTsI KBaHTOBOW MexaHukd. [umortesa e Bpoiis.
OKCIIEPUMEHTANIBHOE  TIOATBEPXKACHHE  BOJHOBBIX  CBOMCTB ~ MHKpouacTH.  COOTHOLIEHHE
HeonpeneneHHocTel [ elizenbepra.

Tema 2. Vpasnenne Illpenunrepa. YacTuua B «IOTEHUMAIbHOM sMe». IIpOXOXKIEHHE YaCTHLBI CKBO3b
NOTeHIUaNbHEIN 6aprep. TyHHenbHbIN 3 dekT.

Coneprxanue Tembl. BonHosas dynkuus u ee craructuyeckuit embici. O6iee ypasuenue Ilpenunrepa.
Vpaenenne lllpenunrepa mns cTauMoHapHBIX cocTosiHMiA. Peinenne ypasuenus Illpenmurepa mwis
YaCTHUBl B «HOTCHUHANBbHOH siMe». IIpOXOXIeHWe YacTHIBl CKBO3b IOTCHUMAIBHBIA Gapbep.
TyHHenbHbI 3 dekT.

Tema 3. DneMeHTBI COBpPEMEHHOM (U3KUKK aTOMOB M MOJIEKYII.

Conepxanue Tembl. COBpeMEHHbIE TPENCTABICHHS O CTPOCHMM aToMOB. IJaBHOe, OpOGMTaIBHOE U
MarHuTHOe KBaHTOBble 4yucna. CrekTp atoma Bomopopa. IlpaBuno or6Gopa. OpOGMTanbHBIE MOMEHT
UMITyJIbCa 371eKTpoHa. OpOuTanbHBIA MarHUTHBIH MOMEHT anekTpoHa. Onbir Lltepna u Tepnaxa. Crun
anekrpona. CnnHOBOe KBaHTOBOe 4MCNO. COOCTBEHHBI MarHWTHBIH MOMEHT 3JEKTpOHa. MarHHTHOe
CMHMHOBOE KBAHTOBOE YHCJIO

Tewma 4. IIpunuun [Taynu. [lepuonuyeckas cuctema sneMeHToB MeHzeseesa.

Conmepxanue Tembl. Ilpunnun Ilaymu. Pacnpenenenue 31€KTPOHOB B aTOMe 0 COCTOSHHSIM.
ITepuonuueckas cuctema aneMeHTOB MeHeneesa.

Tema 5. DneMeHTBI KBAHTOBOM 3/IEKTPOHHKH.

Conepxkanue Temsl. Iloromenye, CoHTaHHOE M MHIYLHMPOBAHHOE M3nmydeHue cBeTa. KoadduimenTs
Olinmrelina. OnNTHYeCKHe KBAHTOBBIE T€HEPATOPLI

Pazpen III DJIEMEHTBI ®U3UKU TBEPJIOI'O TEJIA.

Tema 1. DnemenTsl kBaHTOBOM cTaTHCTUKH. TEOPHS TEMIOEMKOCTH TBEPABIX TEI.

Conepranuie TeMbl. DIEMEHTBI KBAHTOBOW CTATHCTHKH. IIPHHLMIT TOXKIECTBEHHOCTH YacTULl. BO30HBI U
epmuonsl. IloHsTne o KBaHTOBBIX cTathcTHKaX Bosze — OjiHwreiina u ®epmu — Jlupaka. Teopus
TEIJIOEMKOCTH TBEpABIX Tell. Kilaccuyeckas Teopus TemnoeMKOCTH. 3akoH Jrononra u ITti. ®oHOHbI.
Tema 2. Teopus 371€KTPONPOBOJHOCTH TBEPABIX Tell. 30HHAS TEOPHUS TBEPABIX Tell.

Conepxanue Tembl. Teopust SEKTPONPOBOAHOCTH TBepABIX Tenl. PacmipeneNieHHe 3IEKTPOHOB
NPOBOAMMOCTH B METAJUIe IO OHEpPrusM. OIEKTPOHHBIM ra3. OHeprus W yposeHb ®epmu.
CeepxnpoBoauMOCTh 30HHAs TEOPUs TBEPIBIX Tel. OHEpPreTHYeCKHe 30HbI B KpHCTA/UIaX. Merausl,
TIOJTYTIPOBOAHUKH U AMINEKTPUKH. COOCTBEHHas W MpHMeCHas MPOBOJUMOCTB MOJYTIPOBOAHUKOB. P-N —
nepexon. I[TomynpoBogHUKOBEIE THOIBI.

Paspen IV OJIEMEHTBI ®U3UKU SJIPA

Tema 1. Ctpoenue u cBOMCTBa aTOMHBIX A7iep. PanuoakTHBHOCTS. SiepHble peakiy.

Conep:xanue Tembl. CTpoeHHe M CBOKCTBA aTOMHBIX sjep. OCHOBHBIE XapaKTEPUCTUKK HyKJIOHOB U Sep.
Hsoronsl. Monenu snep. Ilonatue o anepHbix cunax. JedekT Macc W 3Heprus CBS3H B sape. Y aenbHas
SHEPrus CBA3H U €€ 3aBUCUMOCTb OT MacCOBOro uMcna. HeycToHYHBOCTE TSKENBIX SAep M0 OTHOIIEHHIO K
HEKOTOPEIM THIMaM pacnaja. PajgroakTMBHOCTE. 3aKOH paJMOaKTHBHOrO pacnaza. [lepuon mosypachana.
Tuner papuoaktuBHOro pacnana. OCHOBHBIE XapaKTEPUCTHKH O - W [ - pacmana. y - H3NIydeHHe
PanMoaKTHBHBIX sifiep. SnepHeie peakuuu. 3aKOHBI COXPaHEHHS B SAEPHBIX peakiusax. JleeHHe TSKebIX
snep. LlenHas peakuus nenenus. Peakuus cHHTe3a aTOMHBIX sAEp.

Conepmalme NPaKTHYECKHUX 3aAHATHHN IO JUCHHUILIHHE
Paznen I KBAHTOBAA ITPUPOJIA U3JTYUYEHUSL.



Tema 1. Tennopoe u3nmyuenue. KBaurosas npupona ceera.

ConeprkaHue IpaKTHYECKUX 3aHATHIA. PeleHne 3a1ay Ha KBAHTOBYIO NPUPOY H3/TY4ECHHS.

Paznen 11 SJIEMEHTBI KBAHTOBOM MEXAHWKU Y ATOMHOM ®U3UKA

Tema 1. Ctpoenue atoma. Teopust Bopa. DneMeHTHI KBAHTOBOM MEXAHHKH.

Conepxanue PaKTHYECKUX 3aHATHIL. PeleHne 3a1a4 Ha 3aKOHBI KBAHTOBOM MEXAHUKH.

Tema 2. Vpasuenue Illpenunrepa. YacTiua B «oTeHUMANbHOM sMey. TIPOXOXKIEHHE YACTHIBI CKBO3b
MOTEeHUHMAIbHBIH Oapbep. TyHHeNbHBIN 3 deKT.

ConeprkaHue NpakTU4eCKUX 3aHATHIL. Pemenue 3ana4 Ha ypasnenue Illpenunrepa.

Tema 3. DneMenTEI COBpEMEHHOMN (DHU3KKK ATOMOB ¥ MOJIEKYI.

Coneprxanue NpaKTHYECKUX 3aHATHN. PelueHne 3a1au Ha KBaHTOBBIE YKCIIA.

Tema 4. ITpunuun Iaynu. ITepuoanyeckas cucreMa sneMeHToB MeHzeneesa.

ConepkaHue NPaKTHYECKMX 3aHATMH. Vi3yueHMe M NpaKTHYeCKOe MPUMEHEHHE NpABHJIA 3arlOJHEHHS
3JIEKTPOHHBIX 000JI0UEK

Tema 5. DneMeHTBI KBaHTOBOM 3JIEKTPOHMKH.

Conep:xaHue NpakTUYECKHX 3aHATHH. W3ydaeHre METONOB YCHIIEHHS M TeHEPALH 3EKTPOMATHUTHOTO
U3JTyYCHHUSI.

Pazpen III DJIEMEHTBI ®U3UKU TBEPJOI'O TEJIA.

Tema 1. DnemenTsI KBaHTOBO# CTATHCTHKH. TEOPHS TEMIOEMKOCTH TBEPIBIX TEIL.

CopneprkaHue npakTHYecKuX 3aHATHH. PelreHne 3a/1a4 Ha 3aKOHBI QU3MKM TBEPIOrO TeJIa.

Tema 2. Teopus 31€KTPONPOBOHOCTH TBEPABIX TeJ. 30HHAS TEOPHS TBEPABIX TeIL.

Conep:xaHue IPaKTUYECKHX 3aHATHIA. PeleHne 3a1a4 Ha 30HHYIO TEOPHIO TBEPIBIX TEll.

Paznen IV SJIEMEHTBI ®U3UKU SJIPA U DJIEMEHTAPHBIX YACTHI]

Tema 1. CTpoenue u CBOKCTBA aTOMHEBIX siep. PaiioakTHBHOCTE. SIepHbIe peakiym.

Coneprxanne NpaKTUYeCKUX 3aHATHH. Pelllenne 3a1a4 Ha paJHOAKTUBHOCTE U SIEPHbIE PEaKIHH.

Conep:xanne J1a60paTOPHBIX 3aAHATHIH 110 JUCLHHILIHHE

Paznen I KBAHTOBAA ITPUPOJIA U3JTYUEHMUSI.

Tema 1. Tennoroe uzmyyenue. Keanrosas npupona ceera.

Jlabopatopnas padora Ne6.1. Onpenenenue nocrosunoi Credana-bonbimana.

Conepxanue nabopaTopHodt paGoTEI: OnpeleeHHe NMOCTOAHHOM B 3akoHe Ctedana —BomblMaHa 110
U3JIyYEHUIO HEYEPHOTO Tea.

JlaboparopHas pabota Ne6.2. Usyuenue BHemHero Gpotosddekra u BakyyMHBIX GOTOIIEMEHTOB.
Conepxanue nabopaTopHOi paGOThl: H3yueHME BOJBT-AaMIIEPHBIX M CBETOBBIX XapaKTEPHCTHK
BAaKyyMHBIX (DOTO3JIEMEHTOB.

Pasznen 11 SJIEMEHTBHI KBAHTOBOM MEXAHHUKU Y ATOMHOM ®M3HKUA

Tema 1. Crpoenne atoma. Teopus Bopa. DneMeHTHI KBAHTOBOM MEXaHUKH.

JlaGoparopnas pa6ora Ne6.3. OnpezesneHre pe30HAHCHOTO TOTEHIHMa A BO3GYKICHHS aTOMa METOLOM
Opanka-I'epua.

Copepxanue naGopaTopHOH pabOTHI: SKCNIEPUMEHTAIBHOE IOATBEPKICHHE UCKPETHOCTH ATOMHBIX
COCTOSIHMH M KBAHTOBOT'O MOTJIOLIEHHS SHEPIUH ATOMOM.

Pasznen III SJIEMEHTBI ®U3UKH TBEPIOI'O TEJIA.

Tema 2. Teopus 51€KTPONPOBOIHOCTH TBEP/BIX Teil. 30HHAS TEOPHs TBEPIBIX TE.

Jlabopatopnas  pabGora  Ne6.6. M3yueHwe  TemmepaTypHOM  3aBHUCUMOCTH  CONPOTHBIICHHS
TIOJIyIPOBOJHUKOB.

Copeprxanne 1ab0paTOPHOH paboThI: H3MEPEHHE IEKTPUYECKOrO CONPOTUBIEHHUS MOTYTIPOBOJHHKOBOTO
0bpasLia B 3aJaHHOM TEMIIEPaTYPHOM HHTEpBAJIe ¥ ONPENIEIEHHE SHEPTHU aKTUBALIHHL.

JlaGopatopnas pa6ota Ne6.7. H3yueHue BOJBT-aMIIEPHBIX XAPAKTEPUCTHK TEPMOUYBCTBHTEIBHBIX
COIIPOTHUBJICHUH.

Conepxanue 1abopaTopHOH pabOTHI: CHATHE BOJBT-aMIICPHBIX XaPAKTEPUCTHK TEPMOYYBCTBHTEIbHBIX
CONPOTHUBIICHUH.

JlaGopatopnas pabota Ne6.8. M3yueHne BOIbT-aMIIEPHBIX XaPAKTEPUCTHK (POTOCOMPOTUBIICHHS.
Coneprkanue 1abOpaTOpHO# paboThI: H3yUeHHE BOJBT-aMIIEPHBIX XapAaKTEPUCTHK (POTOCONPOTURIIEHHS.
Jlaboparopras pa6ota Ne6.9. H3yueHue cBOMCTB 3/IEKTPOHHO-ABIPOYHOrO NIEPEXO/A.

Conepxanue naGopaTopHO paGOTBL  O3HAKOMHTBCS C  BOJBT-aMIIEPHBIMM  XapaKTEPUCTHKAMU
TI0JTTIPOBOJAHHKOBOrO IO/, CBOMCTBAMH M NTAPaMETPAMHU 3/I€KTPOHHO-IBIPOYHOrO NEPEXO/IA.

Pasnen IV SJIEMEHTBI ®U3UKHU SAIPA U SJIEMEHTAPHBIX YACTHUIL]



Tema 1. Ctpoenue 1 CBOHCTBa aTOMHBIX sfiep. PanuoakTHBHOCTS. SnepHsle peakium.
JlaGopatopuas pabota Ne6.4. Mizyuenue cuerunka Iefirepa-Mionepa.

Conepskanue 1a6opaTopHO¥ paGOTHI: O3HAKOMHTECS ¢ PaGOTOM CYETUHKA U OIPEIENHTE €r0 OCHOBHBIC
XapaKTePUCTHKH.

JlabopatopHas paGota Ne6.5. Onpenenenue k03 GULUMEHTa OTIOMEHHs B-U3TyYeHus.
Conep:xanue 1a60paTOpHOl paGOTHI: SKCIIEPUMEHTAIBHOE U3YYEHHE KPUBOMN MONIOLIEHUS B-n3nyuenus
B aJIFOMUHUM, OLICHKA BEpXHEH IPaHMLIbl SHEPIHH B-crieKkTpa.

5. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTALIMH IO UTOT'AM OCBOEHMS JAUCHUTIINHBI
N YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSATEJILHOMI
PABOTHBI CTYAEHTOB

5.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

BOITPOCBHI JIS [TPOBEJAEHM ST PEUTUHI -KOHTPOJIEHN
Peiitunr-konTposnNel.

1. Temnosoe uzimyuenue. PaBHOBecHOE M3iyueHHe. XapaKTePHCTHKH TEILIOBOrO U3ITy4YEHHUS.

2. AbBcomoTHo uyepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbumana 1 3akon Buna.

3. PacmpeneneHve SHepruM B CHEKTpe abCOMOTHO uepHoro Tema. MDopmyma Poanes-IPkunca.
Vaerpaduonerosas karacrpoda.

4. KsanToBas runoresa u ¢popmyina [Inanka.

5. Buemnuii poroanekrpuyeckuii 3¢ dexT u ero 3akoHbl. @OTOHHI.

6. Oddexkr Kommrona.

7. Monenb atoma Pesepdopna. Iloctynarst Bopa. Atom Bogopoaa.

1. TI'mnotesa e Bpoiind. DkcrepuMeHTaIbHOE IOATBEPKACHHE BOTHOBBIX CBOMCTB  MMKDPOYACTHLI,

8. CootHomeHNe HeonpeaeIeHHOCTE.

9. BonHoBas dyHKUUS, €e CBOUCTBA U CTATUCTHYECKHH CMBICIL.
10. Craumonapuoe ypasHenue Ilpenunrepa.

11. YacTuna B NOTEHIMAILHOM MeE.

12. TIpoxosxaeHHe YaCTULBI Yepe3 MOTEeHUHAIBHBIN Gapbep.

PeiiTuHr-KoHTpOIBNC2,

1. Vpasuenwe Illpenunrepa nms 30eKTpoHa B aToMe Bomopoda. [NaBHoe, opGUTanbHOE U
MarHUTHOE KBaHTOBBIE YHCIIA.

2. KsaHToBaHWe 3HepruM 3NEKTpOHa B aTome Bozmopoxa. Crektp aroma Bomopoma. Ilpasmio

otbopa.

Op6uTanbHbIi MOMEHT UMITYJIbCA M MATHUTHBIA MOMEHT 3JIEKTPOHA.

CoOCTBEHHBIH MOMEHT HMITyJbca d1eKTpoHa (cruH). CHNMHOBBIM MarHUTHBIA MOMEHT

anekTpoHa. CIIMHOBOE ¥ MATHUTHOE CIIHHOBOE KBaHTOBbIE upcia. Omsit Illtepna u Tepnaxa.

[ Ipuniyn 3anpera Iaymu. ITepuonuyeckas cuctema aneMeHTOB MeHyiemneesa.

Knaccuueckas Teopus TennoeMkocTd. 3akoH J{rononra u ITru.

KBanToBas TeopHs TeIoeMKOCTH DHHIITEHHA.

Teopus Temnoemkoctu Jle6as. DOHOHBIL.

Bozons! 1 pepmuonsl. [TonsTre 0 KBaHTOBEIX cTaTHCTHKAX Bose-Diinmreiina u ®epmu-/Iupaka.
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PeiiTHHr-KOHTPOIBNe3,
1. OHepreTHuyeckue 30HBI B KPUCTAJLIAX.
2. Knnaccu¢ukanyis TBepAbIX TeJT Ha METAIUIBL, IOy IIPOBOHUKH U JUAJIEKTPHKH.
3. CobcTBeHHas M MPUMeECHAs NPOBOJUMOCTH MOy IPOBOJHUKOB.
4. ONeKTpONpOBOJHOCTh TBEPABIX Tel. TeMmmepaTypHas 3aBHCHMOCTb —3JEKTPOIPOBOJHOCTH
METaJUIOB U MOJYIIPOBOJHUKOB. Y poBeHb Depmu.
5. P-n nepexon. [TonynpoBOAHHUKOBBIE JUOIBI.
6. 3apsin, Macca M pa3Mep aTOMHOTO siapa. Moznenu szep. SinepHsle CHTBL

T IIe(belcr MacCChl M 3HEPrus CBA3M s1pa. VY nenvHas OHEPrus CBA3H U €€ 3aBUCUMOCTHL OT MacCOBOI'O
qucia.



8. 3aKoHBI paiMOaKTUBHOIO pacnaza. Aneda-, 6eTa- 1 raMMa-u3TyueHue.
9. SlnepHble peaKLUMH ¥ 3aKOHBI cOXpaHeHHus. JleneHne TsokensIx saep. LlenHas peakuus AeneHus.
10. Peakuus cuHTe3a aTOMHBIX sep. IIpobieMa ynpapiseMbIX TEpMOSISPHBIX PEaKLIUi.

5.2. IlpomexyTo4HAasi aTTECTAUSA 10 UTOr'aM OCBOCHUS TUCITUILIAHEI (324eT)

KOHTPOJIBHBIE BOITPOCHI JIJIA IIOAT'OTOBKU K 3AUETY

—

. TennoBoe uznyueHue. PaBHOBeCHOE M3myueHHe. XapaKTEePUCTUKH TEIUIOBOIO H3ITyUYCHHS.

. AGcomotHo yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonpiimana u  3axoH BuHa.
Pacripenenennie sHepruu B crekTpe abcomoTHO uyepHoro Ttena. @opmyna Panes-Dxunca.

Vnsrpaduonerosas karactpoda.

4. KeantoBas runoresa u ¢popmyna [Tnanka.

5. BHemHuit ¢poTosnexTpudeckuid 3¢ ekt u ero 3akoHbl. DOTOHEL.

6. Dddexr Komnrona.

7

8

W N

. Mopens atoma Pezepdopna. [Toctynarer bopa. Atom Bonopona.

. I'unotesa ne bpotns. OxcnepuMeHTalIbHOE TOATBEP>KICHUE BOTHOBBIX CBOMCTB  MHKPOYACTHIIL.

. CooTHOLIEHME HEOTIPEAEIEHHOCTEH.

10. BosiHOBas yHKIMS, €€ CBOMCTBA U CTATUCTUYECKUM CMBICIL.

11. HecraumonapHoe ypasHeHue [llpenunrepa.

12. Craumonapsoe ypasHenue llpeaunrepa.

13. YacTuna B NOTEHLMAIIBHOM SIME.

14. TIpoxoxIeHHe YaCTHUIBI Yepe3 MOTeHIHAbHbIN 6apbep.

15. KBaHTOBBIH rapMOHUUYECKUN OCLHIIISATOP.

16. Vpasuenue Illpenunrepa Ans 37€KTpoHa B aToMe Bojopona. I'aBHoe, opOHUTabHOE MU MarHUTHOE
KBaHTOBBIE YHCIIA.

17. KBaHTOBaHHE 3HEPTUM 3JIEKTPOHA B aToMe Bofopoaa. Criektp atoma Bopopozaa. IIpasuno orbopa.

18. OpOuTtanbHEI MOMEHT UMITYJIbCA U MATHUTHBIA MOMEHT JJIEKTPOHA.

19. CoGCTBEHHBIN MOMEHT UMITYJIbCA 3NeKTpoHA (crvH). CIIMHOBBIM MarHUTHBIN MOMEHT 3JIEKTPOHA.
CMHOBOE M MarHUTHOE CMIMHOBOE KBaHTOBBIE uncna. OnsiT LlltepHa u I'epnaxa.

20. Ipuniwn 3anpera [Maynu. [lepronuyeckas cucteMa 371eMeHTOB MenieneeBa.

21. Ilornomenue, CIOHTaHHOE ¥ MHIYLIUPOBAHHOE U3JTy4YEHHE.

22. Jlazepsl. [IpuHIMN AeHCTBUS J1a3€POB.

Ne)

23. Kimaccuueckasi Teopusi TeruioeMKocTd. 3akoH [lrononra u Iltu.

24. KBaHTOBas T€OpHs TEIUIOEMKOCTH DHHINTEHHA.

25. Teopus teroemkocTH Jlebas. ©OHOHBI.

26.5030H51 U GepmuoHsI. [ToHsATHE O KBaHTOBBIX cTaTHCTHKaX bo3se-OHiuTeiina u ®epmu-Jlupaka.

27. DHepreTHdecKue 30Hbl B KpUCTAJUIAX.

28. Knaccudukalyst TBepIbIX Te Ha METALIB], OTYTIPOBOAHUKM Y IUDJIEKTPUKH.

29. CobcTBeHHas ¥ MpUMecHasi MPOBOAUMOCTH IOJTYyTIPOBOJAHUKOB.

30. DneKTpOpPOBOIHOCTH TBEPABIX Tell. TeMnepaTypHas 3aBUCUMOCTb 3JIEKTPONPOBOTHOCTH METAIUIOB U
MOJYIPOBOAHUKOB. Y poBeHb DepMH.

31. P-n nepexon. [TonynpoBOAHUKOBBIE JUOIEI.

32. 3aps, Macca U pa3Mep aToMHOTro siipa. Monenu sinep. SinepHble CHItb.

33. JledhekT Macchl M 3HEprus CBS3U fAApa. YelbHas SHEPIus CBA3M M €€ 3aBUCHMOCTb OT MacCOBOIrO
qucra.

34. 3aKoHBI paMOAaKTUBHOTO pacnana. Anbda-, 6eTa- ¥ raMMa-U3JIyueHue.

35. SnepHble peakUyH U 3aKOHbI cOXpaHeHus. Jlenenue Tsokensix aaep. Llennas peakuus neneHus.

5.3. CamocTosiTesibHAas paboTa 00y4aromerocs.

e pa60Ta C JIEKIIUOHHBIM MaTCpHaAJIOM KaK II0 KOHCIIEKTaM, JIUTEPAType, TaK H
3JICKTPOHHBIMUA UCTOYHUKAMHU I/IHq)OpMaI_II/II/I,

L4 BBIIIOJIHEHHE JOMAIIHET0 3aJaHud U IIOATOTOBKA K peﬁTI/IHT-KOHTPOJIS{M,



® UL KOHTPOJS paGoThI CTYAEHTOB, a TAKKE IS CTHMYIHAPOBAHUS CHCTEMATHYECKOTO H3yUCHHS
Kypca GU3MKH B TEYEHHE CEMECTpa IPEAYCMOTPEHBI PeMTHHI-KOHTpoiM. OHHM IPOBOISTCS B
IIMCEMEHHOM (opMe,

UL KOHTPOJIS 3HAHUH CTYICHTOB IIPOBOIUTCS 3a4€T.

CAMOCTOSATEJIBHASI PABOTA CTYJIEHTOB

IIPMMEPHBIE TEMBI peepaTHBHBIX paboT
KBanToBas Qusmka — HayKa MO3HAHUS MUKPOMUPA.
ITpocTpaHCcTBO M BpeMs B GH3HKE.
VerpoiicTBo M npuHLMT AelicTBUs cueTyrka [ eiirepa.
BrempsmieHre Ha KOHTaKTe METAJUI-TIOIYIPOBOJHHUK.
Oddext Pamzayspa-TayHcenaa.
KBanroBas Teopus TemnoeMkocTu: Gpopmy:sl DitHiuTeiiHa, lebas u Tapacosa.
Oddexr 3eemana.
ITomynpoBOAHHUKOBBIE TPHOIBI.
. 3aBHCHUMOCTb KOHCTaHT PaBHOBECHS OT TEMIIEPATYPHI.
10. MonekymsipHbIe CIIEKTPBI.
11. Dddext Mécbayapa.
12. Okcnepument Jl3BuccoHa u J[xepmepa.
13. Dddexr [Namena-baka.
14. XapakrepucTUUecKHe PEeHTT€HOBCKHUE CIIEKTPhI. 3aKOH Mo3iy.
15. CBepxTOHKas CTPYKTypa aTOMHBIX YPOBHEH.
16. IlapamarHuTHBIN pe30HAHC.
Comcok MOXeT OBITh 3HAYMTENBHO pAcIIHpeH. TeMy pedepara CTYAEHTHI COINACYIOT C

IIpe€rogaBaTCIEM.

000 N AL R L

@onx  oneHOYHBIX  MarepuanoB (®OM) mius  mpoBeneHHS — aTTECTAMH  YPOBHS
c(hOpPMHUPOBAHHOCTH KOMIIETEHIMH OOYyYarOMMXCS MO JUCIMIUIMHE O(QOPMIISETCS OTAETHHBIM
JIOKYMEHTOM.

6. YAEBHO-METOIMYECKOE 1 TH®OPMAITMOHHOE OBECIIEYEHUE

JUCHUILINHBI
6.1. Kanroo6ecneueHHOCTH
HanmeHoBaHME TUTEpATYphl: aBTOP, Ha3BaHUE, BUL I'on KHUI'OOBECIIEUEHHOCTb
U3J1aHus, U31aTeIbCTBO H3/aHus

Hanu4ue B 31ekTpoHHOM Karanore 95C

OcHoBHas 1uTeparypa

1. Tpodumona T.H.. ®usuka : yaueOHUK 115 2012
BBICLIETO MPO(ecCHoHaIbHOr0 00pa3oBaHusl TI0
TeXHUYeckuM HarnpasieHusMm / T. Y. Tpodumosa
.— Mockga : Akanemus, 2012 — 316 c. : ui.,
Tabn. — (BeIciuee npodeccuonansHoe
obpazosanue) (bakanaBpuat) .— [IpenM. ykas.:
c.302-310 .— ISBN 978-5-7695-7967-7

2. CaenbeB, Mrops Bnagumuposud. Kypc 2005
obeit pusuku : [yuebHoe mocobue ajist BTy308B]
:B 5 kH. / U. B. CaBenbeB .— Mocksa : ACT :
Actpens, 2005 .— ISBN 5-17-008962-7 (ACT)
— ISBN 5-271-01033-3 (Actpens) .

3. Tankun, A.®.Jlekuuu no ¢usuke. KBantosas 2016 http://e.lib.vIsu.ru/bitstream/123456789/4747/1/0
u snepHas ¢usuka / A. @. Fankun, H. C. 1522.pdf

IIpokomesa ; Bnagum. roc. yu-t um. A.I. u H.IT'.
CroneroBbIx. —-Bnamgumup : U3a-8o Bal'V,
2016.-87c. IMeeTcs aneKTpOHHAs BepCus .—
Bubmnuorp.: c. 85. ISBN978-5-9984-0654-6




4. Upozos W.E. KBanToBas dusrka. OCHOBHBIE 2001
3aKOHBI : yueOHoe nocobue s By30s / U. E.
Hponos .— Mocksa ; Cankt-IletepOypr :
@usmatiut : HeBckuit Jluanext : JlaGoparopus
bazoBbix 3Hanuit, 2001 .— 271 c. : ui., Tabn. —
(Obwas dusuka) .— [pemm. ykas.: c. 262-271
— ISBN 5-93208-055-8.

JlononHuTeNbHAs TUTEPATypa

1. TIIpoxomesa H.C. COopHuk 3amay 1o 2010 http://e.lib.vIsu.ru:80/handle/123456789/1871
¢usuke/H.C.  TlpokomeBa;  Brnanumupckuii
roCyAapCTBEHHEIM yHuBepcuter (Bnl'Y) —
Wsn. 2-e, ucnp. u pom— Bragumup
BrnaguMupckuii rocy1apCTBEHHBIM YHUBEPCUTET
(Bal'Y), 2010 .-65 c. Bubnuorp.: c. 64. ISBN
978-5-9984-0043-8.

2. Xapenosa C.B.. ®u3uka TBEpIOrO TeNA : 2010 http:/e.lib.vlsu.ru:80/handle/123456789/2088
METOAMYECKHE YKa3aHUs K 1ab0OpaToOpHbIM
pabotam no ¢usmke / C. B. Xapenosa, H. C.
IMpoxomena, E. JI. lllamanckas ; Bnagumupckuii
roCyAapCTBEHHEIN yHUBepcuTeT (Bnl'Y),
Kadenpa ¢pu3uku v npukiagHoi MaTeMaTHK
nox pex. C. B. XapenoBoii .— Bragumup :
Brnanumupckuii rocyJapcTBEHHBIN YHUBEPCUTET
(BnI'Y), 2010 .— 39 c. : ui., Tabn. — Mmeercs
JJIEKTpOHHas Bepcusi .— bubnwmorp.: ¢. 38.

3. XKapenosa C.B. ®u3uka TBEpIOro Tena : 2010 http://e.lib.vIsu.ru:80/handle/123456789/2065
METOAMYECKHE YKA3aHUs K TabOpaTOpHBIM
pa6ortam no ¢usuke / coct. C. B. Xapenosa, H.
C. Ilpokomuesa, E. JI. Illamanckas ;
Brnagumupckuii rocyJapcTBEHHbIN YHHUBEPCUTET
(Bal'Y), Kadenpa ¢usuku u npukiaaHoit
marematuki ; oz pen. C. B. XXapenosoii .—
Bragumup : BnaguMupckuit rocynapcTBeHHbIH
ynusepcuret (Bnl'Y), 2010 .— 39 c. : ui., Tab.
— Hmeercs snekTponHas Bepcus .— BuGnuorp.:
c. 38.

6.2. Ilepuoanyeckue u3qaHus
«KypHan sxcnepuMeHTabHON U TeopeTryeckoi puzukmy QKITD).
6.3. UnTepHeT-pecypcol

1. OtkpriTas Ousnka 2.6 DnekTpoHHbIN pecypc. http://physics.ru/textbook/index.html.
2. 3BC "KOHCVJIbTAHT  CTYJEHTA" CryneHyeckas  SNeKTpOHHas  GHOIHMOTEKa
http://www.studentlibrary.ru

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TUCITUIIJINHBI

JIns peanu3anuy JaHHOW IWCHWIUIMHEI HMEIOTCS CHENHATIbHBIE ITOMEIICHHS IUIS
NPOBENCHUS 3aHATHH JIEKUHMOHHOTO THIIA, 3aHATHH 1abOpaTOpHOro THUIA, IPYNIOBBIX U
WHJIMBUYaJIbHBIX KOHCYJIBTAlUH, TEKYINEr0 KOHTPOJIS U IPOMEXYTOUHOM aTTECTAIHHY, a TaK JXe
IOMCIICHHUSL JUIA CaMOCTOATENbHOH paboTsl. JlaGoparopHble paGoTHI HpPOBOAATCS B
1ab0paTopusIX KBaHTOBOU ¢Gu3uky B ayn. 430-3, 431-3
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