MuUHHCTEPCTBO HAYKH U BhIcmiero oopasosanns Poccuiickoii @exepanun
desepanpHOE rocyiapeTBeHHoe O10/KETHOE 00pa3oBaTelIbHOE YUPEKIICHHE
BBICILIETO 00pa30BaHUs
«Biapumupcekuii rocy/lapcTBeHHbIH YHHBEPCHTET
umenu Ajtekcauapa I'puropsesuya n Hukouas I'puropsesnya CTos1eToBBIX
(BaIyY)

HuceTuTyT OMOJOrHH H 9KOJOrHH

PABOYASI ITPOI'PAMMA JUCHUIIIIMHBI
KBAHTOBASI PU3UKA

(HaMMeHOBAaHHE JAUCLIUIIIMHBI)

HANPABJIEHHE MOATOTOBKH / ClIEMAIBLHOCTL
04.03.01 Xumusn

(KO M HAHMCHOBAHHE HAMIPABICHUS T10/IFOTOBKH (CIELHALHOCTH)

HANPABJEHHOCTDH (MPOdHIIL) OArOTOBKH

XHMHYeCKHI AHAJIM3, XHMHYeCKasa H JKOJIOrHYeCKas IKCIIEPTH3A 00bEeKTOB

OKpYsKaI0LIeH cpelbl

(HanpasaenocTsb (MPOQHIIDL) MOArOTOBKH))

Biiagumup 2019



1. IEJIX OCBOEHHUA JUCIUITINHLI

Ilens OCBOEHMS JUCIUIUTMHBL H3ydeHHE OCHOBHBIX (DU3MUYECKMX SABJICHHH W HJICH;
oBlajeHue (PyHaMEeHTAIBHBIMY TOHSTUSAMHU, IPUHIMIIAMH, 3aKOHAMH KBAHTOBOH (PM3HKH
JIOCTH)KCHHAMM COBPEMCHHOH KBAHTOBOH (H3MKM, a Taioke MeTojaMu (HM3MYECKOro

HCCIIe/IOBAHUS.
3agauu:

1. ®opmupoBaHue

MBIIIJICHH .

Hay4YHOI'0 MHPOBO33PCHHA H

COBpEMCHHOI'O c]m:mqecrcoro

2. OBJiazieHue NpHEMaMi M METOJIAMH PEIICHIS KOHKPETHBIX 3a/iad M3 PasIM4HbBIX obmacTeit
(pM3UKH, TOMOTAIOMIKX B JlaJIbHEHIIEM peluarh NPaKTHYECKHe 3a/1a4H.
3. @OopMHpOBaHME YMEHHs BBUICNHTh KOHKPETHOE (H3MYECKOE COJep)KaHHEe B
IPUKJIAJIHBIX 3a/auax OyyLen creruaibHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jucnumuga «KsanToBas (pU3uKa» OTHOCHTCS K 0053aTe/IbHON YacTu.
JIHCHUIIIMHA ONMPAETCs HA 3HAHUS IIPEAMETOB (pU3HKa M MaTeMaTHKA.

3. INIAHUPYEMBIE PE3YJILTATHI OB YUEHUS IO JUCHHUIIIIMHE
IInanupyembie pe3ynpTarsl OOYYCHHs IO JIUCLUHMILUIMHE, COOTHCCCHHbBIC C IUIAHHPYEMBIMH
pesynpratamu ocsoerus OITOIT:

QopmupyemMeie

[Tnanupyembie pe3ysbTarTbl 00y4eHHs 110 JUCIMIUIMHE, B

Haumenosanue

KOMTIETEHLIMH COOTBETCTBHM C MHAMKATOPOM JOCTIKEHUS KOMIETEHLHH OLIEHOYHOI'0
(kon, coaepaaHHe Huamkarop 10CTHKEHHSA Pesyibrarsl 00yUeHus Mo cpecTBa

KOMITETEHL{H ) KOMIIETCHIUH JUCLIUIIMHE

(x00, codepaicanue unouxamopa

OIIK -4 OIIK-4.1 3naem: puznveckue
CnocobeH 3HaeT TeopeTH4YecKue OCHOBBI, OCHOBHBIE 3aKOHbI H TecTosbie
MJIaHHPOBATh OCHOBBI MATEMATHYECKHUX MOHATHA KBAHTOBOI (PH3HKH. BONPOCHI
paboTbl H (PU3UYECKUX 3aKOHOB MPU Ymeem: CuryauuoHnHbie
XUMMUUECKOH TUTAHMPOBaHUK paboT MPOBOANTH (PU3HUECKHI 3a7a4n

HAIPABJIEHHOCTH,
o6pabarbiBaTh U
MHTCPIIPETHPOBATH
[OJIyueHHbIe
pe3yJbTaThl C
UCTIO/IE30BAHUEM
TEOPETHUYECKUX
3HAHUH U
MPaKTHUECKHX
HABBIKOB PEILIEHHS
MaTeMaTHYECKHX U
¢$u3MyecKHx 3aaay

XHMHYECKOH HAIpaBIeHHOCTH,
a Takoke 6Ga3oBble onpese/icHud,
(hopMyYJIMPOBKH M CBOHCTBA
M3ydaeMblx HHOPMALIMOHHBIX
CHCTEM.

OIIK-4.2
‘YmMeer IIaHupoBaTh U
OpFaI‘IHBOBblBaTb Hay4HO-
HCCIIEN0BATENLCKYIO
JeATe/IbHOCTh; 00padaThiBaTh U
NpeloCTaBIATh NOJIyUeHHbIE
pesyJbTaThl npodeccuoHanbHOM
JEeSTeILHOCTH C NPUMEHEHHEM
KOMIBIOTEPHBIX TEXHOJIOIHH
OIIK-4.3

Bnazeer cnocoGHOCThIO
CaMOCTOATCIIbHO BBIABJIATH
€CTEeCTBEHHOHAYYHYIO CYIIHOCTh
HPOGHGM H TNpUBJIEKATL 19 UX
peuieHus GU3HKO-
MaTeMaTH4YeCKUi anmapar,
HaBbIKAMH PCLICHHA
MaTeMaTH4YeCKUX H

IKCIIEPUMEHT, H3MEPSITh
(pu3HUECKHE BEIIMYHUHBI,
06pabaTeIBaTh PE3YJILTATHI
W3MEpEHHH, CTPOUTD IpauKH,
(hOpMHMpPOBaTh pe3yJIbTarT,
BOCIIPUHHUMATh HHOPMALIMIO
K aHAJIM3Y, CAMOCTOATENLHO
YBUIETH CIEICTBHS
c(hOpMYyJIMPOBAHHOIO
pesynabTaTa i CaMOCTOATENLHO
JIenaTh BbIBOJIBI.

Bhadeem:

-OCHOBHBIMM NPHEMaMH
00paGoTKy 1 npeJIcTaBIeHHS
OKCMEPUMEHTAIbHBIX JIAHHbIX,

- HaBbIKAMH peLIeHHA
(puzHUecKuX 3aaa4,

CrocoOHOCTBIO MPUBJIEKATH

JUIs pelLeHHs!
€CTECTBCHHOHAYYHBIX 3a/aH
(pu3HKO-MaTeMaTHUECKHIT
anmnapar.




(U3HYECKHX 3a/1a4

4. OGBEM U CTPYKTYPA JUCIIUITJIMHBI
TpynoémkocTs AMCIUIUIMHEL cocTaBiseT 3 3auéTHble eauuunsl, 108 yacos.

KounrakrHas pabora @opMel
obyuaroluxcs TEKYIIEro
C MEJarorHYecKuM KOHTPOJISL
4 pabOTHHKOM - YCTIEBAEMOCTH,
5 < 2 |2 | bom
Ny = 2 = = T «© | NPOMEXKYTOUHOM
n HaumeHnoBanue Tem u/unu 8 2 % e g é aTTecTaLMH
/ pas/IesIoB/TeM JMCUMILTHHBI 5 = 5 = ;- 5 2 | (no cemecmpan)
n 5| 8| 8¢
S 8| 0§
” &
g | '8
= =
I KBAHTOBAS ITPUPOJIA 4
H3JTYYEHMS
1 | Tennosoe u3nyuenue. Kpanrosas 1,2 2 4 6
IpHpojia CBeTa
11 JIEMEHTBI KBAHTOBOM 4
MEXAHHWKH
1 ATOMHOU ®VB3UKU
2 | Crpoenne atoma. Teopus Bopa. 34 2 4 6
DJleMeHTBI KBAHTOBOM MeXaHUKH
3 | Ypasuenue Llpeaunrepa. Yactuua 5,6 2 4 6 PeiiTunr-
B «IIOTEHLHAIBLHON AMe». KoHTposs Nel
[IpoxoskaeHHe YacTULbI CKBO3b
noTeHLHaIbHBIH Oapbep.
TynnenbHbIH 3dexT
4 | DneMeHTbl COBpeMEHHOMH (hHU3HKH 7.8 2 4 6
dTOMOB H MOJICKYJI
5 | Hpuuuun Haymu. [Tepuoauyeckas 9,10 2 4 6
cHcTeMa dreMeHToB Menjerneena
6 | DneMeHTHI KBAHTOBOM 11, 2 4 6 Peittunr-
SJICKTPOHUKH 12 KOHTpOJIb No2
11 DJIEMEHTbI GHU3HUKH 4
TBEPJIOT'O TEJIA
7 | DneMeHTBI KBAaHTOBOM CTATHUCTHKH. 13, 2 4 6
Teopus TENNOEMKOCTH TBEP/BLIX 14
Tell.
8 | Teopust 31EKTPONPOBOAHOCTH 15, 2 4 6
TBEP/BIX TE. 30HHAsA TEOpUs 17
TBEPABIX TEJL.
IV DJIEMEHTDBI OH3UKH 4
SPA
9 | Crpocnue u cBoficTBa AaTOMHBIX 17, 2 4 6 PedTHnr-
aaep. PanHoakTHBHOCTS. 18 KOHTpOJb Ne3
SlnepHele peakupu.
Bcero 3a 4 cemecTp 1-18 18 - 36 54 | 3aver
Hroro mo pucummiinne 4 18 - 36 54 | 3auer




Couepmamle JIEKITHOHHBIX 3aHATHH MO NHCHHILINHE

Paznen | KBAHTOBASI TTIPUPOJTA U3JTYHYEHH L.

Tema 1. TeruioBoe uznyyenue. Kpanrosas npuposia ceera.

Cojepxanne Tembl. TerioBoe usiyueHne. PaBHoBecHoe usiyuenue. AGCOMIOTHO YepHOe Teno. 3aKOHbI
TEIIOBOTO M3yueHMs. Pacripejesnienue SHEPrHH B CNEKTPE W3JTyueHMs abCOMIOTHO YEPHOro Tena.
«Ynurpapuonerosas karacrpoday». I'nnoresa Ilnanka o KBaHTOBOM Xapakrepe uaiydenus. Dopmyia
Tnanka. Keanrosas npupona csera. Bueumuii dorosddekr. Ocnopnbie 3akons! dhorodddexra. DOTOHDI.
Vpasuenue Ditnurreitna s gporosddexra. apnenue csera. dddexr Komnrona

Pasnen 11 DJIEMEHTBI KBAHTOBOHM MEXAHHUKU Y ATOMHOW ®GM3HKH

Tema 1. Ctpoenue atoma. Teopus Bopa. DneMeHTbl KBAHTOBOH MEXaHHKH.

Conepsxanue Tembl. Crpoenue atoma. Teopus bopa. Oneir Pesepdoppa mo paccesHuio o—4acTHil
pewiecTBoM. Siaepnas mozenb atoma Pesepdopaa. Criexrp aroma Bogoposa. Teopus BogopoaonosobHoro
aroma bopa. Oneir ®panka u Iepua. DneMenTsl kBauToBOH Mexanvku. ['mnoresa je bpoiins.
BKCI]C])HMGHTB.HI)HOC MOATBEPKACHHE BOJTHOBBIX CBOMCTB MHKPOYaCTHLL. CooTHOLIEHHE
neonpeneneHHocrei Ieiizentepra.

Tema 2. Vpasuenue Illpenunrepa. Yactuua B «noTeHUHANBHOM siMey». [IpoxonieHne 4acTHLbI CKBO3b
noreHuHaibHbIi 6apsep. TyHnuenbHblit 3 dekT.

Conepranue Tembl. Bonnosas QyHkims u ee cratuctuueckuit empicit. OBiee ypastenue Hlpeauurepa.
Vpasuenue Illpeaunrepa juis craumoHapHbiX cocrosuuit. Pemenwe ypasnenus Ilpenuurepa juis
YacTHIIbI B <(ﬂ0TCHlI,[flaJlbl'lOl‘f‘l AME». npOXO)K,ElB![HC qacTHlbl CKBO3b ﬂOTeIH_lHaJIbl'IbIﬁ 6apbep.
Tynuenbhblit addekr.

Tema 3. DieMeHTbl COBPEMEHHOH (PU3HUKH aTOMOB H MOJIEKYJI.

Conepianme Tembl. CoBpeMeHHbIE IPEACTaBICHHS O CTPOEHMH aTtoMoB. [JiaBHoe, opburaibHoe H
MArHUTHOE KBaHTOBble umcna. Crektp aroma Bojopoza. IlpaBuno orGopa. OpOuranbHbIi MOMEHT
uMItysibca snexrpona. OpOuTanbHblii MarHuTHBIN MoMeHT anektpona. OnbiT ltepna u I'epnaxa. Crun
snektpona. CnnHoBoe KBaHTOBOE uMciO. COOCTBEHHBIH MArHUTHBIH MOMEHT dJiekTpona. Marnurhoe
CITHHOBOE KBAHTOBOE YUCJIO

Tema 4. Hpuuuun Hayau. Iepuoauueckas cuctema anementos Menzencesa.

Conepkanne Tembl. [lpunuun Ilayma. Pacnpeaenenue 32J1eKTPOHOB B aTOME M0 COCTOAHHAM.
[lepuojnueckas cucTema snemMenTos Meunyieneesa.

Tema 5. DneMeHTbl KBAHTOBOH 2JIEKTPOHHKH.

Cojepxanue Tembl. [ToryiouieHne, CIIOHTAHHOE W HHAYLMpoBaHHoe usnyuenue csera. Koapduimentol
DiuiureiiHa. OnTHYecKHe KBaHTOBBIE T€HEPaTOPhI

Pazpen 111 DJIEMEHTbBI ®U3UKHW TBEPOI'O TEJIA.

Tema 1. DneMeHTbl KBAHTOBOH cTaTUCTHKU. TEOPHA TEMNIOEMKOCTH TBEP/IBIX TEIL.

Co,uepmaﬁue TeMBbl. DJIeMeHTbl KBAHTOBOW CTaTHUCTHKH. anllllHl'I TOMIACCTBCHHOCTH YaCTHLIL. BozoHbl H
depmuonbl. Tlonstue o kBanToBbIX crarucTukaXx bBose — Oiinmrredina m ®epmu — Jupaka. Teopus
TEIUIOEMKOCTH TBep/biX Ten. Kiaccuueckas teopus TernoemkocTy. 3akon Jliosonra v Iltu. @oHoHBL
Tema 2. Teopust 271eKTPONPOBOAHOCTH TBEPABIX TeJl. 30HHAS TEOPHS TBEP/bIX TEJL.

Cojepkanue  TeMbl. TeopHs SJIeKTPONPOBOJHOCTH TBepAbIX Tesl. Pacnpeaenenue  2JIGKTPOHOB
MPOBOJAMMOCTH B MeTa/lle [0 OHEepruAM. ONEKTPOHHBIH ra3. Oueprus u ypoBeHb (Depmu.
CBepXIpOBOJMMOCTb 30HHAs TEOPHs TBEP/BIX Tell. DHEPreTHUeCKHe 30HbI B KpucTauiax. Metaubi,
MOJyNPOBOAHUKH M JuanekTpuku. CoOcTBeHHas W NpUMecHas NPOBOAWMOCTE TIOJYIIPOBOJAHHKOB. p-n —
nepexo1. [TonynpoBoiHHKOBBIE JIHO/IBL.

Paznen IV DJIEMEHTBI ®U3HUKH AJPA

Tema 1. Crpoenue u coiicTBa aToMHBbIX s/1ep. PajoakTHBHOCTE. SlaepHbie peakuuu.

Coneprxanue Tembl. CTpoeHHe H cBOMCTBA aTOMHBIX /iep. OCHOBHbIE XapAKTEPUCTHKH HYKIIOHOB H A/IEP.
M3zoronsl. Mopnenu saep. [lonstue o saepusix cinax. Jedexr mMace u dHeprust CBA3H B ajape. YejbHas
SHEpIrust CBA3H H €€ 3aBUCHMOCTL OT MacCOBOTO YHCJIA. I‘]EYCTOﬁHHBOCTh TAWKEJIBIX SACP 110 OTHOLICHHIO K
HEKOTOPBIM THMIIAaM pacraza. PajoakTHBHOCTh. 3aKOH pafiMoakTHBHOTO pacnaja. [lepuoa nonypacnaja.
Tunbl paguoaktusHoro pacnana. OCHOBHbIE XapakTepHCTHKM o - M [ - pacmama. y - u3jiydeHue
paMOAKTHBHBIX f/¢p. SIACpHbIC peakLH. 3aKOHbI COXPAHEHHS B AJCPHBIX peakuusX. JleneHue TaKebX
saep. LenHnas peakuus aenenus. Peakuus CHHTE3a aTOMHBIX S€Ep.



Copep:xanue Ja00paTOPHBIX 3AHATHH MO THCHHILIHHE

Paznen 1 KBAHTOBASI TTIPUPOJIA U3JIYUEHUAL.

Tema 1. TeruroBoe uznyyenue. Kpanrosas npuposa csera.

JlaGoparopnas pabota Ne6.1. Onpenenenue noctosiioil Crepana-bonbumana.

Copeprxanue naGopaTopHoil paGoThl: Onpe/eneHue MOCTOSHHOH B 3aKOHEe Cretana —bonbumana mo
H3JIYYEHHIO HEYEepPHOTO Tela.

Jla6oparopuas pabora Ne6.2. Uzyuenne Buemnero hotosddexra u BakyyMHBIX (OTOICMEHTOB.
Copepikanue J1abopaTOpHOi paboTHI: M3YUEHHWE BOJIBT-AMIICPHBIX M CBETOBBIX ~XapaKTEPHCTHK
BaKyyMHbIX (POTO2JIEMEHTOR.

Pasen 11 DJIEMEHTBI KBAHTOBOM MEXAHWKU M ATOMHOH ®H3HMKH

Tema 1. Crpoenne atoma. Teopus bopa. DiieMeHTbl KBAHTOBOH MEXaHHKH.

JlaGoparophas paGota Ne6.3. Onpezenenne pesoHaHCHOrO MOTeHUHANA BO3OYKIEHUS aTOMA METOOM
Opanka-I'epua.

Conepkanue 1aGopaTopHOii paboThI: IKCIIEPUMEHTAIHOE MONTBEPHK/ICHUE JHCKPETHOCTH ATOMHBIX
COCTOSHMII M KBAHTOBOTO NOTJIOILEHMS SHEPTHH ATOMOM.

Pazpen 111 DJIEMEHTBI ®U3UKH TBEPIOTO TEJIA.

Tema 2. Teopus 7€KTPONPOBOAHOCTH TBEP/IbIX Tesl. 30HHAA TEOPHS TBEPABIX TEJI.

JlaGopatopuas ~ paGora  Ne6.6.  Msyuenue  TemreparypHOH  3aBUCHMOCTH  CONPOTHBIICHHA
MOy IPOBOJAHHKOB.

Conepkanue 1a6opaTopHOi paboThl: H3MEPEHHE DIEKTPHUECKOTO CONPOTHBIICHHS 10J1yNPOBOAAHNKOBOro
obpasiua B 33/[]aHHOM TEMIIEPaTYpPHOM MHTEpBAJIe H ONPe/e/ICHHE SHEPTHUH aKTHBALIHH.

JlaGoparopuas paGora Ne6.7. Msyuenue BONBT-aMNEPHLIX XapaKTEPUCTHK TEPMOYYBCTBUTE/IbHBIX
COINPOTHBICHUH.

Coneprkanue J1abopaTopHOH paboThl: CHATHE BOJNBLT-AMIIEPHLIX XapPaKTEPUCTHK TEPMOUYYBCTBUTEILHBIX
COMPOTHBIEHUH.

JlaGopatopnas paGora Ne6.8. M3yuenne BoJbT-aMIIEPHBIX XapaKTEPHCTHK (JOTOCONPOTHBIICHHS.
Cozieprkanne 1a6opaTopHOil paGoTbI: H3yUeHHe BOIBT-aMIIEPHBIX XapaKTEePUCTHK (POTOCONPOTHBIICHHS.
JlaGopartopuas paGora Ne6.9. M3yuenue CBOKCTB 2/1eKTPOHHO-/(BIPOYHOrO MEPEXO/a.

Conepxanue J1aGOpaTOpHOl  paBoTLI:  O3HAKOMMTBCH C  BOJIBT-aMIICPHBIMM  XapaKTEPHCTHKAMHU
[0Sy TPOBOAHHKOBOIO AHO/A, CBOHCTBAMH M NAPAMETPaMH JIEKTPOHHO-/IbIPOUHOIO MEPEX0IA.

Paspen IV DJIEMEHTBI ®U3UKH SIPA U DJIEMEHTAPHBIX HACTHL]

Tema 1. CTpoeHHe ¥ CBOHCTBA aTOMHBIX A/iep. PaMOaKTHBHOCTD. SlaepHBIC peaKkiiu.

JlaGoparopnas pabora Ne6.4. Hayuenne cueruuka ['elirepa-Mionepa.

Cogepixanue nabopatopHOii paGoTh: 03HAKOMHTLCA ¢ pabOTON CHETUHMKA M OMPEIETHTh €0 OCHOBHBIC
XapaKTePHUCTHKH.

JlaGoparopuas paGora Ne6.5. Onpenenenne kodhduuuenTa noriomenns -3y cHus.

Cogeprkanue 1aGopaTopHOil paGOTHI: HKCTEPUMEHTAILHOE H3YYCHHE KPHBOM MOMMOWEHHA B-H3yHenus
B AJIOMMHHH, OLICHKA BepXHeil rpaHULIbl SHEPruun B-criekTpa.

5. OIEHOYHBIE CPEJICTBA JUISI TEKYIIEI'O KOHTPOJISL YCIIEBAEMOCTH,
MPOMEKYTOUHON ATTECTAIIUHA ITO UTOI'AM OCBOEHHMSA JTUCHHUILIMHBI
U YYEBHO-METOAUYECKOE OGECIHEYUEHUE CAMOCTOSATEJBHOMI
PABOTBI CTYJAEHTOB

5.1. Texymuii KOHTPOJIL YCIIEBAEMOCTH

BOITPOCBHI IS ITPOBEJIEHM A PEUTHHI-KOHTPOJIEN
Peiiruar-xkonrpoanNel.
Tennosoe uanyyerue. PapHoBecHOe U3TyueHHE. XapaKTEPUCTUKH TEIUIOBOIO H3JTy4eHHs.
2. Ab6comotHo uepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbumana 1 3akon Buna.
Pacnpenenenue sHeprad B crekrpe abcomorno ueporo Tena. Popmyina Panes-/Dkunca.
Yierpaduonerosas karactpoda.
4. Ksanrosas runoresa u gopmyna [nanka.

Buewnui gorosnextpryeckuit addekt u ero 3akoHbl. GOTOHBI.
6. Dddexr KomnroHa.

—_—
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Mopens aroma Pesepdopna. Ilocrynarst Bopa. Atom Bogoposa.

I'nnotesa e Bpoina. DxenepUMEHTaNbHOE MOATBEPIK/ICHHE BOIHOBBIX CBOMCTE  MUKPOYACTHIL,
CoOTHOLLEHHE HEeOTIPE/IE/IEHHOCTEH.

9. Bonnosas (yHKIHS, ee CBOWCTBA M CTATUCTHMYECKUH CMBbICIT.

10. Craunonapnoe ypasnenue Illpeaunrepa.

11. YacTHia B MOTEHUMAIBLHOM SIME.

12. Tlpoxox/ieHHe 4acTHLIBI Uepes NOTeHUHAIbHbIH Dapbep.

o0 — =

Peiirnur-konTpoanNe2,
I. Vpasuenue Illpeaunrepa i snekTpoHa B arome Bojopoda. [naesHoe, opbuTanbHOe H
MarHMTHOE KBAHTOBbIE YHCIIA.
2. KsanroBanue dHepruM djleKTpoHa B atome Bojopoja. CrekTp atoma Bojopopa. Ilpaemimo
orOopa.
Op6uTasbHbIi MOMEHT MMITYJIbCA W MArHUTHBIA MOMEHT 3JIeKTpOHa.
CobcrBeHHBIH  MOMEHT MMITyJbCa 2JiekTpoHa (cnuH). CHIMHOBBIN MArHHTHBIH MOMEHT
snektpora. CriMHOBOE M MarHUTHOE CIIMHOBOE KBaHTOBBIE uncna. Onwit Itepua u [epnaxa.
Ipunumn sanpera Iaynu. Ileproanueckas cucrema snementos Menjieneesa.
Knaccuueckas Teopus termnoemkoctd. 3akon [{iononra u [T,
KBanroBas Teopus TeIoeMKoCcTH DHHINTEHHA.
Teopus Ternoemkoctu Jlebas. DOHOHBL.
Bosonst n Gpepmuonst. [Tonstue o ksanTobix cratucTikax bose-Diiniuteiina n Gepmu-Jupaka.

o

oo T

Peiirnnr-konrponanNe3,
1. DHepreTHueckHe 30HbI B KPUCTAIIAX.
2. Knaccngukauus TBep/IbIX Tejl Ha METAIUIBI, IONYNPOBOAHUKH U AMJIEKTPUKH,
3. CobcTBEHHAs M PUMECHAs TIPOBOAUMOCTH T10J1YPOBOJIHUKOB.
4. DneKTponpoBOAHOCTL TBEPALIX Teil. TeMmepaTypHas 3aBHCMMOCTb DIEKTPOIPOBOJHOCTH
METAIOB M MOJIYNPOBOJHHKOB. Y poBenb Oepmu.
5. P-n nepexon. IlonynpoBosiHUKOBbIC AHOBI.
6. 3aps), Macca 1 pasMep aToMHOro sapa. Mopenu siep. SluepHbie cuitbl.
7. Medexr macchl v 3HEprust CBA3M AApa. YIeNbHAs IHEPTHs CBA3M M €€ 3aBUCMMOCTb OT MacCOBOrQ
qucna.
8. 3axoHb! paguoakTHBHOrO pacnaja. Anba-, 6eTa- 1 raMMa-H3JTyUeHHE.
9. SinepHble peakuMu U 3aKOHbI coxpaneHus. Jlenenue Tsokensix saep. Llenuas peakuus aeneHus.
10. Peakuus cuuTe3a aToMHBIX Azep. [Ipo6iema yrnparnseMbIX TepMOsSEPHBIX PEaKIMii,

5.2. TIpoMeRyTOYHAA ATTECTAIMS 110 HTOTAM OCBOCHMS JIMCIUIIIUHEI (3a4eT)

W N

o ~1 N

1.
12
13.
14.
15.
16.

KOHTPOJIbHBLIE BOITPOCBI I TIOATOTOBKHU K 3AUETY

. Tenopoe n3any4enue. PasHopecHoe usmyueHue. XapakTepHCTHKH TEIUIOBOIO  M3JIYUCHHUS.
. A6comoTHo yepHoe Teso. 3akoH Kupxroda. 3akon Credana-bonbliMana 1 3akon Buna.

Pacnipenenenue osHepruu B cnektpe abcomorno uepHoro Tena. ®opmyna Panes-JDxunca.
Ynbrpaduonerosas karactpoda.

. Ksanroras runoresa u dopmyna Inanxa.

. Buemnmit horoanekrpuuecknii agekr 1 ero 3akonsl. MGOTOHEI.

. Opexr Komnrona.

. Mopiens atoma Pesepdopna. Iocrynarst Bopa. Atom Bojioposa.

- 'unoresa pe Bpoiins. DxcnepuMenTanbHOe NOATBEPHKACHHE BOIHOBbIX CBOHCTB  MHKPOUYACTHIL,
. COOTHOLIEHHE HEOTIPEe/ICIEHHOCTEH,

. Bonnosast (pyHKLMS, ee CBOMCTBA H CTATHCTHYECKHI CMBICIT.
Hecrauuonaphoe ypasHenue lllpeaunrepa.

Craunonapnoe ypasaenune Llpeaunrepa.

YacTHua B MOTEHUHANILHOM sMe.

[TpoxoskieHHe YacTHLbI Yepe3 NOTeHHATLHBIN Gapbep.
KBaHTOBEBIH rapMOHHYECKHH OCLIHJUIATOP.

Ypasrenue lllpeannrepa s aneKTpoHa B aToMe BOAOpPOA. IJ1aBHOE, OpOMTaNIbHOE M MArHHTHOE
6



17.
18.
19.

20.

29,

KBaHTOBLIC YHCJIA.

KBaHTOBaHHE HEPrUHU JJIEKTPOHa B atome Bojopoaa. Criektp aroma Bojoposa. [Ipasuio orGopa.

OpOuranbHbIH MOMEHT UMITYJIECA M MAarHHTHBIH MOMCHT 3JICKTPOHA.

Co6cTBeHHbII MOMEHT UMITYJIbCa 31eKTpoHa (cnHH). CMHOBLIA MArHHTHBIH MOMEHT 3JIEKTPOHA.

CnMHOBOE H MarHMTHOE CIIMHOBOE KBaHTOBbIe yicna. OnwiT IlTepua u I'epnaxa.
[puniwn 3anpera Iaynu. Iepnonuueckas cucrema anementoB Menjieneesa.

. ITornomenue, CIIOHTaHHOE W MHAYLIUPOBAHHOE H3Iy4YeHHE,
. Jlazepur. [Ipunuun neHcTBHs 1a3epos.

. Knaccuueckas reopus teroeMkocT. 3akon liononra u [Tru.
. KsanTosas Teopust TernioeMKocTH DiiHuireiina.

Teopus TernoemkoctH ebas. MDOHOHDL.

26.5030Hb1 1 Gepmuonsl, [TouaTHe 0 KBaHTOBBIX cTaTHCTHKAX bose-Diinreiina u Gepmu-[lupaka.

27,
28.
29.
30.

31,
32.
33.

34.
35.

DHepreTHYECKHe 30Hbl B KPUCTAJLIAX.
Knaccuukalus TBEpIBIX Te/l HA METAUIB, MOy TPOBOAHHKH H JAMAICKTPHKH.
CobcTBeHHas M IPUMECHas NPOBOJMMOCTH TI0TYTIPOBOAHHKOB.

BHBKTI;)OI'IPOBOLIHOCTL TBEPALIX TCJI. TeMnepaTypHaﬂ 3aBUCHMOCTD ICKTPONPOBOAHOCTH METAJJIOB H

MOJIYMPOBOHUKOB. Y poBeHb (DepMi.
P-n nepexo. [ToynynpoBoiHHKOBBIE JIMO/ILI.
3apsj, Macca M pa3mep aToMHOro sjipa. Mopenu sipep. SlnepHbie CHibI.

HGCE)GKT MaccCbl U 3HEPrHa CBA3M A1pa. VnenbHas JHEprusi CBA3M M €€ 3aBUCHMMOCTb OT MAcCCOBOIo

yycIa.
3aKOHBI PaIMOAKTHBHOTO pacnaja. Asbda-, 6eta- H raMma-usiydeHue.

Hﬂepﬂble peakuMH ¥ 3aKOHbI COXPaHCHHA. ﬂ,eJ’lQHHC TAXKEIIBIX ANCD. ]_lCl‘]Haﬂ peaKkuusa AeJICHus.

5.3. CamocrosiTeJibHas pabora 00y4ya0merocs.

S R

10.
1.
12.
13.
14.
15,
16.

L paGOTa ¢ JIGKIIMOHHBIM MaTCpHAJIOM KaK TII0 KOHCIEKTaM, JIHTCparype, TaK H

JJIEKTPOHHBIMH HCTOYHHKaMH HH(I)OpMa].lHP[,
L BBINOJIHCHHE JOMAIIHEro 3aJaita H IIOAr0TOBKa K peﬁTHHI‘-KOHTPOHHM,

YIS KOHTPOJISl pabOThI CTY/EHTOB, & TAKKE JUIl CTUMYJIMPOBAHMS CHCTEMATHUECKOTO M3ydCHHMs!
Kypca (M3MKHM B TEUEHHE CEMECTpa MPEIyCMOTPEHBI PEHTHHI-KOHTPOJH. OHH IPOBOATCA B

IIMCHLMEHHO# (opme,
JUISI KOHTPOJIsL 3HAHHH CTYZICHTOB IIPOBOAUTCA 3a1CT.

CAMOCTOSTEJBHASA PABOTA CTYAEHTOB
IpUMepHLIE TeMBI ped)epaTiBHBIX paboT
KpanroBas (pu3MKa — HayKa MO3HAHUS MHKPOMHDA.
[TpocTpancTBO M Bpems B (QH3HKE.
VerpolicTBo ¥ npHHLMN JieHcTBHs cueTunka [efirepa.
BhinpsmiieHHe Ha KOHTAKTe METalI-TNoJyNPOBO/IHHK.
A¢dexr Pam3ayspa-TayHcena.
KpanTosas Teopus Teruioemkocty: Gopmynbl Dinreiina, Jlebas u Tapacosa.
Oddexr 3eemana.
[TonynpoBOAHUKOBBIE TPHO/IBIL.
3aBHCHMOCTE KOHCTAHT PABHOBECHS OT TEMIEPATyphI.
MonekyJisipHbIE CIEKTPHI,
Addext Mécbayapa.
Okenepument [[pBuccona u Hrepmepa.
Addexr Namena-baka.
XapakTepucTHUECKHE PEHTTEHOBCKHE CIIEKTPbl. 3akoH Mo3u.
CBepXTOHKas CTPYKTYPa ATOMHBIX YPOBHEH.
[TapamMarHUTHBIA pe30HAHC.

Crucox MokeT OBITH 3HAYMTENBHO pacimmpeH. Temy pedepara CTyAEHTBI
[penoaasaTcicM.

COTJIACYIOT C



DoHll  onenounkIx MaTepuanos

(POM)

HJIs1

IIpoBeICHH A arTecTaluu YpoBHA

copMHpOBaHHOCTH KOMIICTEHIMH o6yuarommxes mo AUCIHILIHHEE 0QOPMIISETCS OTACIbHLIM

JOKYMEHTOM.

6. YYIEBHO-METOJAMYECKOE I MHO®OPMAIIMOHHOE OBECHEYEHUE
JTACTUIINHEI

6.1. Knuroobecnevennoers,

HaumenoBauue JIUTCPATypLI: ABTOP, HA3BaHKeE, BH
M3JIaHHA, H31ATENLCTBO

BBICLIErO npoeccHoHanbHoro o0pasoBauus 1o
TCXHUYECKUM Hanpasienusm / T, U, Tpodumosa
.— Mocksa : Axanemus, 2012 —316¢. : uin.,
Tabs1. — (Beicuiee npogdeccHonanbHoe
obpa3zoBanue) (bakanaspuar) .— Ilpenm. ykas.:
c. 302-310 .— ISBN 978-5-7695-7967-7

Iop
H31aHua

OcHoBHas JuTepaTypa

1. Tpopumosa T.H.. ®usnka - Y4eOHUK Ju1s 2012

2. Casenbes, Hrops Bragumuposny, Kypc
odweit Gpuznxm ; [yue6Hoe nocobue JUIS BTY30B]
*B 5 xH./H. B. Casenpep — Mocksa : ACT :
Actpens, 2005 .— ISBN 5-17-008962-7 (ACT)
— ISBN 5-271-01033-3 (Actpens) .

KHHUI'OOBECHEYEHHOCTD

Hainuuwe B anekrponnom karanore D5C

s ]

2005

3. Tankun, A.®.Jlekuuu no (msuke. Kaurosas
n anepnad ¢usuka / A, @, Fankun, H, C.
[Ipokoiuesa ; Bnaaum. roc. YH-TuM. AT u HT,
CroneroBpix. —Bnamumup : Usn-po Bal'v,
2016.-87c. Umeercs JICKTPOHHAA BepcHs .—
bubmuorp.: c. 85. ISBN978-5-9984-0654-6

2016

http://e.lib.v]su.ru/bitstrcam/l 23456789/4747/1/0

1522.pdf

4. Uponos W.E. KsanTosas (pusnxa. OcHoBHbIE
3aKOHbI : y4ebHoe nmocodue s By30B/ M. E.
Hponos .— Mocksa ; Canxkr-Tlerep6ypr :
DusmariuT : Hesekuii Jluanekr : Jlaboparopus
basosbix 3nanuii, 2001 — 271 ¢. WL, Tabn, —
(Obwas pusuka) .— IMpenm. yxas.: c. 262-271
— ISBN 5-93208-055-8.

2001

Homonuu

TeNbHAA JINTepaTypa

l. Ilpokomesa H.C. COopuuk  3amay no
dusuke/H.C.  TIlpokowesa; Biangumupceknii
FOCYNapCTBeHHbIH  yHHBepcHTET (Bal'y)
Man. 2-e, wenp. um  pon— Branumup
Bragumupckuii TOCYNApCTBEHHBIH yHMBepcuTeT
(BaI'Y), 2010 .-65 c. Bubnnorp.: ¢. 64. ISBN
978-5-9984-0043-8.

2010

httQ://e.]ib.v]su.ru:80/handle/123456789/1 871

2. Xapenosa C.B.. Gusnka TBEPIOro Tena :
METONIMYECKHE YKasanus K J1aGopaTopHLIM
paboram no ¢usuxe / C. B. Hapenosa, H. C.
Hpokomesa, E. JI. [llamanckas ; Banumupexuii
FOCYNapCTBEHHbII yHHBEpCHTET (BaI'y),
Kadenpa duzuku u NPUKIIaIHOM MaTeMaTHKH ;
non pex. C. B. XKapenosoii .— Baamumup :
Brnagumupekuii FOCYNapcTBEeHHbIH YHHBEpCHTET
(Bal'Y), 2010 — 39 ¢, - i, Tabn. — Hmeercy
JNEKTPOHHAR Bepeus .— Bubauorp.: c. 38,

2010

hjg://e.lib.vlsu.ru:80/hand|e/123456789/2088

3. Wapenosa C.B. ®u3suxa TBEPAOro Teya ;

METO/IHYECKHIE YKa3aHus K 1abopaTopHbim
Lpaﬁomm 1o usmke / cocr. C. B. Kapenosa, H.

2010

hltp://c.iib.v]su.ru:SO/hand]e/I 23456789/2065

|




C. [lpokoiuesa, E. JI. Illamanckas ;
Biagumupckuii rocy1apcTBeHHbIH YHUBEPCUTET
(Bal'Y), Kajenpa dhusukn u npukinanaHoi
maremaTuky ; nog pei. C. B. XKapenosoii .—
Bnaaumup : Bnagumupcekuii rocynapcTBeHHbli
yuusepeutet (Bal'Y), 2010 .— 39 c. : ., Tabi.
— Hmeercs anekrponHas Bepeus .— bubnuorp.:
c. 38.

6.2. Ilepuogu4ecKue M3 aAHH
«KypHan sKCriepUMeHTaTLHOM 1 TeopeTHdecKol dusuku» QKO TD).
6.3. Uurepuer-pecypebl

1. Orkpoitas dusuka 2.6 Dnexrpounsiii pecype. http://physics.ru/textbook/index.html.
2. DBC  "KOHCVYJIbTAHT  CTYJEHTA"  Cryuenyeckass  anekrponHas  Oubnuoreka
http://www .studentlibrary.ru

8. MATEPHAJILHO-TEXHUYECKOE OBECHHEYEHHUE JUCHHIIJIMHBI

Jlng peanusandd  JIAHHOH JMCIMIUIMHEL HMEIOTCS  CIIENHMAILHBIE I[IOMCLICHHS  JUIs
TNPOBE/ICHUS 3AHATHH JICKIIMOHHOIO THINA, 3aHATAH /1a0OpaTOPHOrO THIIA, IPYIIOBBIX H
MHJIBH/IyAIBHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOIIA M IPOMEKYTOYHOM aTTeCTalllH, a TaK XKe
[IOMEIIeHHs. JUId  caMocTosTeNbHON  pabotsl.  JlaGoparopuble  paboOTBI  IPOBOJATCH B
naboparopusix KBaHTOBO# (usuku B ayn. 430-3, 431-3

Pa6ouyio mporpaMmy cocrasui JomeHT kad.Oulld # / /—— E.B. Imutpuega
Penensenr
Jupexrop MHCTHTYTA

INPUKJIaIHON MaTeMaTHKH, GU3UKKU ¥ nHpopMaTuky Bil'Y,

¢ /

/

K.().-M.H. K.C. XopbkoB

ITIporpamMma paccMOTpeHa i ofio0peHa Ha 3acefanuu Kadeapnl Oulld
Tporokon Ne 1 or J0 OfF 2021 roma
3aseyromuii kageapoit Oulld

B.B. JTopoxkos

PaGouad ImporpamMma paccMOTpeHa M OJoOpeHa Ha 3acelaHuM y4yeOHO-METOAMYECKOMH
xomuccun Hanpasienus 04.03.01 Xumus

ITporokon Ne 4 or 304 202/ rona

Ipencenareis KOMUCCHH H.H. CmupHoBa



JIUCT IIEPEYTBEPXIAEHU S
PABOYEI1 TPOI'PAMMBI JUCIIATLTAHBI

KBAHTOBASI ®U3UKA
PaGouas nporpamma ogo6pena na 20 /20 y4eOublii rojia
[IpoToxoun 3acenanus kadenpnr Ne oT roaa
3asenyromuii kadenpoii
Pabouas mporpamMma o100pena na 20 /20 y4yeOHBIH roja
[Iporoxon 3acenanust kKadeapur Ne oT roja
3asejyromuii kadeapoi
Pa6ouas nmporpamma ogo6pena na 20 /20 yueOHBIH roja
IIporoxon 3acenanus xkadeapsr No oT roga

3aBenylowmuii kadenpoii
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JIMCT PETUCTPALIMU U3BMEHEHHWA
B pabouyIo MPpOrpamMMmy JIMCIUIIIHHDI
KBaHTOBas (husuka

oOpazoBarenbHOM nporpamMms! Hanpasienus 04.03.01 Xumus,

HANpPaBJICHHOCTH (IpO(HIB) MOAroTOBKH XUMUUECKUI aHAIN3, XHMHYECKAs H DKOJOIHYecKas
JKCIIEPTH3a 00BEKTOB OKPYIKAIOIIEH CpeIbl

Homep Buecenn! u3mMeHeHus B yacTu/pasjensl | Mcnommurens OcHoBanwue
HU3MEHEHUs paboueii mporpaMMEI ®HO (nomep u nara
PacIopsIuTENLHOTO
JIOKyMEHTa O BHCCCHHH
U3MEHEHUS)

PaGouas ~ mporpamma  paccmorpema  m omoGpeHa  ma  3ace;anmm  Kaepsl

,aporokont Ne. ot . 201 r.

3aB. xadenpoit /

Hoonuce OHO
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