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MNPEJMETHO-METOJANYECKHKW MOJY.JIb 1O
HPOPUJIIO "OUIUKA"

Teopernyeckas pusuka
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit DU3MKU, MATEMATUKH M METOAMKH 00y4eHust

Y4eOHsblii tan OMOU-626MD3(516Mm)
Hanpagsnenue noarorosku: 44.03.05 ITlemarormyeckoe oOpasoBaHue (C AByMs NpoduisMu
TOJATOTOBKH)

Hanpasnennocts (npoduns): «Maremaruka» u « Pusmukar»

Kpanuduxarus O0axanasp

Dopma 00yaeHHS 3a04HAas

OO0wias Tpy10eMKOCTh 19 3ET

YacoB 1o yueOHOMY ILIaHy 684 Bujisl KOHTpONISL B ceMecTpax:
B TOM YHCJIC: 9K3aMeHHI 5, 9
ayIUTOPHBIC 3aHSTHS 64 3a4eThl 8

3a4eThI C OLICHKOM 6, 7

caMOCTOsTeNIbHas: paboTa 620

Pacnpe;[e.ne}me YacoB JUCHHUILIMHBI 110 CeMeCTpam

Cemectp(Kypc.Homep cemectpa Ha Kypce) 5(3.1) 6(3.2) 7(4.1) 8(4.2) 9(5.1) Htoro
Bup 3ansatuii VIT | PILT | VIT | PIIA | VIT | PIT | VIO | PIIJ | VIT | PTLJ | VIT | PIIL,
Jlexnuu 4 4 4 4 4 4 2 2 4 4 84 | 84
[IpakTuueckue 10| 10 10| 10 | 10| 10 6 6 10 | 10 [ 150 150
B Tom uncine uHr. 4 4 4 4 4 4 2 2 4 4 34| 34
HUroro ayn. 14 14 (14| 14 | 14| 14 8 8 14| 14 [ 64 | 64
Konrakrhas pabGora 14 ] 14 | 14| 14 | 14| 14 8 8 14| 14 | 64 | 64
Cam. pabora 130 | 130 [130| 130 [130| 130 | 100| 100 [130| 130 | 620 | 620
Uroro 144 | 144 | 144 144 |144| 144 (108 | 108 | 144 144 | 684 | 684




Hampasnenne noaroroBku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs MPpOGIISIME IIOATOTOBKH)
Hamnpasnennocts (mpoduis): «Martemarnka 1 Ouzuxar»
Pa6ouas nporpamma auctmmmasl «Teopernueckas husnka»

IIporpammy cocraBuii(u):

SaxeBuy Onbra AnekcanapoBHA

Ipu Hanuauy 00yvarOIMUXCs U3 YMCIA JIUL] ¢ OTPAHUYSHHBIMH BO3MOKHOCTSIMH 37I0POBbS, KOTOPBIM HEOOXOANM OCOOBIH MOPSIIOK
OCBOCHHUS JUCLHUIUIMHBI (MOJYJA), O UX JKEJaHUIO pa3padaThiBaeTCs alalTHpPOBaHHAs K OTPaHMYCHHAM HX 37I0pOBbsl pabouas
porpaMMa JUCIMIUIMHEL (MOIYJIS).

Pabouast nporpamMma JUCIHUILUIAHEL

TeopeTnueckas Qpusuka

paspabotana B cootBercTBuM ¢ ®I'OC BO:

DenepasbHbIi TOCYIAPCTBCHHBIN 00pa30BaTeNbHBIA CTAHAAPT BHICIIEr0 00pa30BaHus — GaKkalaBpHar 110 HAIPABICHUIO OATOTOBKU
44.03.05 IMenaroruueckoe oOpazoBaHue (C IByMs MPOQHISIME MOArOTOBKH) (puka3 MuHoOpHayku Poccuu ot 22.02.2018 1. No
125)

COCTaBJICHA HAa OCHOBAHUH yqe6H0r0 IJ1aHa:

Hanpasnenue noxrorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ AByMs IPOGUIIMHU ITOJIOTOBKH)
Hanpasnennocts (mpodunp) «Maremarnka u Pusuka

yTBepxIeHHOro yuéHelM copeToM CI'CITY ot 30.04.2026 r. mpoTtokon Ne 9

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

(DI/I3I/IKH, MaTeMAaTHUKH U METOAUKHA 06y‘leHI/lﬂ

IIporokomn ot 23.06.2026 Ne 11
3aB. kadenpoii E.B. Nanuesa

Havanpuuk YOIT

H.A. lomanuna

Crpanuna 2 u3 30



Hamnpagnenue noaroroeku: 44.03.05 Ienarornueckoe oopazoBaHue (¢ qByMs IPO(UISIMU TOATOTOBKH)
Hamnpasnennocts (mpoduis): «Martemarnka 1 Ouzuxar»
Paboyast nporpamma auciuiinasl «Teopernueckas husnka»

1. UIEJM U 3AJJAYM OCBOEHMS JUCIUILIAHBI (MOAY.JIST)

eap u3yyeHus: IMCUMIUIMHBI: CHCTEMATU3UPOBAHHBIC 3HAHHS 00y4arOMIMXCcsl B 00JIaCTH TEOpEeTHIECKON (Gr3uKH

3agauu u3yyeHust AMCUMILUIMHBI:

- opmupoBanue yMeHHII OOBSCHATH NPUPOIHBIE M TEXHOTCHHBIE SBICHMS, HCIOJB3Ys MAaTeMaTHYECKHH ammapaTr W 3HAHUS IO
TEOPEeTHUYECKON (u3nKe

- pa3BHUTHUE CIIOCOOHOCTEH K OpraHU3alMU POCKTHON JIETEIPHOCTH HA OCHOBE 3HAHHMW B 00JIACTH TEOPETHYECKOM HU3HKH

O6J1acTh NpodeccHOHAIbHOI desiTebHOcTH: 01 O6pa3oBaHue U Hayka

2. MECTO JUCHUILJIUHBI (MOJY.JIs1) B CTPYKTYPE OBPA30BATEJbHOM MPOTPAMMBbI

Lukx (paszen) OIL: [51.0.08

2.1|Tpe6032umﬂ K NMpeIBapUTeJbHOI NOATOTOBKE 00y4alouerocs:

Coiep)kaHne JUCHUIUIMHBI 0a3upyeTcsl Ha MaTepuae:

HIKOJILHOTO Kypca (GpHU3MKH, MaTeMaTHKU, HHPOPMATHUKH ¥ HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH

Ilemaroruka

nucruminH [peagmeTHo-MeToanyecKux Moayei

Metonuka o0y4deHus Gusnke

2.2| JucuunianHbl (MOIYJIM) U NPAKTUKH, IS KOTOPbIX 0CBOEHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeauecTBYIoONee:

AcTtpoHOomus

3. KOMIETEHLIMA OBYYAIOILIETOCSl, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHHS AN CLINITINHBI
(MOJIY.JIST)

YK-1. Cnioco6eH ocymecTBIATh NONCK, KPUTHYECKUI aHAIN3 U CUHTe3 HH(popMaIuH, MPUMEHATh CHCTEMHBbIi MOIX0/ 1JIs1
peleHusi MOCTABJIEHHBIX 32124

YK-1.1. Anaauzupyer 3agady, BblaeJsisl 3Talbl ee pelieHns], 1eCTBHS M0 pelIeHHI0 321249

3HaeT: OCHOBHBIE 3aKOHbI KJIACCUYECKON U COBPEMEHHOM (hU3UKU
YMeeT: aHATHM3HPOBATh 3aJa4H 110 TEOPETHUeCKOi (HI3HKe, BBIICISS STANbl UX PEIICHHUS

YK-1.2. HaxoauTt, KpUTHYECKH aHAJU3UPYET U BbIOUPaeT HH(POPMaNHI0, He0OXOAUMYIO sl pPellleHus MOCTABJIeHHOM 3a1aun

VYmeer: HaXO0UThb U KPUTUYCCKU aHAJIM3UPOBATH I/IH(l)OpMaLII/II-O, H€06XOZ[I/IMyIO JUIs1 pCHICHUS 3a4a4 110 TeOpCTH'{CCKOﬁ (1)I/I3I/IKC

YK-1.3. PaCCManl/IBaeT Pa3/IHYHbIC BADHAHTHI PCIICHUA 34124, OHCHUBACT UX IPEUMYLIECCTBA U PUCKH

YMeeT: aHaIu3UpOBATh PA3IMYHBIE BApUAHTHI PENICHUs 33134 10 TEOPETHIECKON (pr3nke

IIK-1. Cnocoden OCYHICCTBJIATH NEAArOri4eCKyr0 AesiTeJIbHOCTDH M0 peaJu3aluu 06p3303aTe.m>H0r0 nmpouecca 1mo npeaMery

IIK-1.1. YMeeT pean3oBbIBaTh 00pa30BaTe/IbHYIO IPOrPaMMy II0 IPeAMETY C y4eToM clelu(pHKH COlepPKaHNA, METOI0B H
HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIACTH HAYYHOI'0 3HAHMS

VYmeer: BI)I6I/IpaTI) 3aJja4u 110 (1)I/ISI/IKC B COOTBETCTBHU CO CHeLIH(i)PIKOﬁ KOHTHUHI'CHTa y‘I€6HOFO 3aBC/ICHUA

IIK-1.2. Peanu3syet 00pa3oBaTe/IbHYI0 IPOrPaMMY 110 IPeJIMeETY € HCIO/Ib30BaHUEM TEXHOJIOTHIi P 0(hecCHOHATBHOM
AesTeJbHOCTH

VMeer: ucrnoJib30BaTh 3HAHUS 10 TeopeTul{ecxoﬁ (1)[/131/11(6 B neaaromqecxoﬁ JACATCIIBHOCTH

4. CTPYKTYPA U COIEP’)KAHUE JUCIHUTIIMHBI (MOJLY.JI5T)

Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB |HuTepakT.
3aHATHS

Pazgen 1. Kinaccuueckas MexaHMKa M TeOPUsi OTHOCHTEJIbHOCTH

1.1 |BBemeHue B KacCH4YeCKyl0 MeXaHHMKy. KuHemMaTuka TOUKU. YPaBHEHUs JBIDKCHUS. 5 4 2
3akoHBI coxpaHeHHs. Maible koneOanns. OCHOBHBIC MONOXKEHHS CIEIHAIBHON TCOpHH
OTHOCHUTENILHOCTH. PenstuBucTckas Mexanuka /JIex/

1.2 |BBemeHme B KIacCHUECKyl0 MeXaHHKy. KuHeMaTwka TOUKH. YpaBHEHHS IBIDKCHHS. 5 10 2
3akoHbl coxpaHeHus. Manble koneGanus. OCHOBHBIC MOJIOXKEHUS CIICIUAIBHOM TEOpUH
OTHOCUTENILHOCTH. PensituBucTckas mexanuka /T1p/

1.3 Kunemarnka maTepunanbHON TOYKHM B [EKapTOBBIX KoopAwWHATaX. HWHTerpmpoBaHme 5 20 0
BTOporo 3akoHa HeioTona. OOoOmeHHble KOOpAMHATHL. IIPpUHIMI HAUMEHBILIETO
nmevictBus. [lpuamun otHocutenbHOCTH [anmmmes. @ynkums Jlarpamka cBOOOIHOM
yactuugsl. /Cp/

14 |llpuamun wHamMmeHblmero nedcTBus. [lpwHnumm otHocutenbHOCTH [ammmes. DyHKIms 5 20 0
Jlarpanxa cBoboaHO#M yactuubl. /Cp/
1.5 |®ysxuums Jlarpamka CHCTEMBI YacTHL. YTJIOBas CKOPOCTb. TeH3op MHepLuH. MOMEHT 5 20 0

UMIyTbca TBepHoro Tema. CONPHUKOCHOBEHHE TBEpABIX Tel. JIBIDKeHHE B
HeHHepUuaabHoOH cucteme orcuera /Cp/

1.6 |Oueprus. Ummynbe. Llentp wnepumun. MomeHT ummyibca. OJHOMEpHOE ABHKEHHE. 5 20 0
IIpuBenennas macca. [IBukeHue B LeHTpainbHOM mnoiie. KemnepoBa 3agaua. YpaBHeHUs
I'amunbroHa. Ypaerenus ['amuibToHa-SIkoou /Cp/

1.7 |Annabatnueckue mHBapuaHThl. CBOOOAHBIE OJHOMEpHbIE KoyieOaHus. BbIHYXIeHHBIE 5 20 0
konebanus. KomeGaHus cHUCTEM €O MHOTMMH CTENCHAMH CBOOOZBL. 3aTyXalolue
konebanus. BbIHYXIeHHbIe KoJeOaHWS TPH HAIMYUK TpeHus. [lapaMeTpudeckuii
pe3oHaHc. AHrapMoHuueckue konedanus /Cp/
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1.8

CkopocTh pacnpocTpaHeHus B3aumojedcTBuid. UWHtepBan. CoOCTBEHHOE BpeMs.
IIpeobOpazoBanue Jlopenua. IIpeoOpa3zoBanue ckOpocTH. YeTbIpeXMEpHbIE BEKTODBI.
DHeprus v UMITyJIbc. YeThIpexMepHbIi UMITyIbC. Pacnian yacTui. Ypyrue cCTONKHOBEHHUS
yactuy /Cp/

30

Pa3nes 2. DaekTpoguHaMuka

2.1

Beenenue B anekTpoauHamMuKy. DH3nYeckue OCHOBBI dJeKTpoanHamukn. OCHOBHbBIC
TOHSTHUS ANEKTPOAMHAMUKH. CTallMOHAPHOE DJIEKTPOMArHUTHOE mojie. [loTeHIranbl u
TEH30p JIEKTPOMArHUTHOTO NoJIst /JIek/

2.2

YpaBHenus MakcBesuia B yeTbIpexMepHor popme. DIeKTpOMarHuTHbIC BOJIHBI /JIek/

2.3

OCHOBHBIE NIOHATHUS 3JIEKTpoHaMUKU /IIp/

2.4

CranroHapHoe 3ekrpomarautaoe nose /Ip/

2.5

TToTeHnMaNbl ¥ TEH30p 3JEKTPOMArHuTHOTO MoJs /I1p/

2.6

YpaBHeHHs MakcBesula. DeKTpoOMarHuTHbIe BoHb! /IIp/

AN

2.7

OCHOBHBIE TIOHATHS JJIEKTPOJUHAMUKH: DJIEKTPUUSCKHH 3apsf, JIIEKTPHYECKHI TOK,
ANEKTPUICCKUI TUMOIIb, TUIOIBHBI MOMEHT, IMIONBHBII MOMEHT JIEKTPHYECKOTO TOKA.
OnexTpuyeckne W MAarHATHBIE MYJBTHIIONH. OJEKTpUYecKas M  MarHUTHas
HanpsHKEHHOCTH. BeKTOpBI MarHUTHOW MHAYKIMU U 3JIEKTPHYECKOro cMeneHus. [lorokx
ANEKTPUIECKOTO M MATHUTHOTO MOJSI. DIIEKTPHYECKHE M MArHUTHBIC CHJIOBBIC JIMHHU.
OnekTpocTarndeckuii moteHnuan. [lagenne nanpspkenns. COnpoOTHBIIEHHE MPOBOTHIKA
u 3akoH Oma. 3akoH KyroHa, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUH. CHUCTEMBI eITHHHUI]
nu3MepeHust GU3NYECKUX BEIMYHMH. DICKTpoABMKYyIas cuia. 3akon Jhxoynsa-Jlenma /Cp/

[o2]l ko2l Kop) o) Kep] o))

[=] 1) V] [lo] o] | V] o]

2.8

CranoHapHOE SJIEKTPOMAarHWTHOE IoJe. YpaBHEeHHs MakcBeluia A CTalHOHApHOTO
3JIEKTPOMArHUTHOTO TOJIA B JuU(depeHInaNbHON U UHTETpanbHOi Gopme. ['paHnvHbIC
YCIAOBHSL JUII  BEKTOPOB  CTAl[MOHAPHOTO  JJEKTPOMATHUTHOTO MOJS.  DHEPTrust
CTAIIMOHAPHOTO 3JEKTPOMAarHUTHOTO MOisi. Teopema 00 OMHO3HAYHOCTH PELICHHS
YpaBHEHHH CTaIl[HOHAPHOTO JJEKTPOMArHUTHOro Touyis. CKamspHBIA W BEKTOPHBIN
HOTEHIHANBl CTALIOHAPHOTO 3JIIEKTPOMArHUTHOTO IIOJS. YCIOBHS —KaluOpOBKH.
Vpaeuenus Jlamnaca u ITyaccoHa aiis BEKTOPOB CTAIl[MOHAPHOTO JICKTPOMArHUTHOTO
niosst /Cp/

30

2.9

CKansipHBId ¥ BEKTOPHBIM MOTEHIMAIBI 3JCKTPOMarHuTHOro mois. KamuOGpoBounas
WHBapUAHTHOCTh JJIEKTPOMATHUTHBIX TOJeH. YCIOBUS KaluOPOBKH: KYJOHOBCKas
KauOpoBka U kKanuOpoBka Jlopenna. Ypasuenus Jlamaca, [Tyaccona n Janambepa aiist
CKQJISIPHOTO M BEKTOPHOT'O MOTEHIMAJIOB JIEKTPOMArHUTHOTO IMOJIs. MEeTOobl pelieHus
3a1ad ISl TIEPEMEHHOTO 3JIeKTPOMArHUTHOTO TOJs. TeH30p 3JIeKTPOMAarHHUTHOTO ITOJIS.
ypaBHCHI/IC JABWXKXCHUA 33.p$[)KCHHOﬁ JaCcTULbI B SJICKTPOMAarHuTHOM IoJIe B
YeTeIpexMepHoit popme. Jlarpamknan U JeWCTBHE IS TIEPEMEHHOTO 3JIEKTPOMarHUTHOTO
noJisi. BeiBo ypaBHeHHIT MakcBellIa ¢ MOMOIIBIO BapUAIIMOHHBIX NPUHIUNIOB /Cp/

30

2.10

TeH30p 371€KTPOMArHUTHOTO NOJA. Y paBHeHNS MakcBelia B YeTEIpeXMepHOH dopme. 4-
MOTEHIMAJ 3IEKTPOMAarHUTHOTO TOJIs. DJICKTPOMarHUTHBIE BOJIHEI B BemecTse. dopmyna
MakcBenna. ONeKTpOMarHuTHas Ipupoja cBeTa. MOHOXpOMAaTHUYECKas IUIOCKast
JNIEKTPOMArHuTHasi BoJHA. OTpakeHWE U IPENIOMIICHHE 3JIEKTPOMArHUTHBIX BOJIH.
OHeprus 1 UMILYJIbC 3JEKTPOMArHUTHON BOJHBL CHEKTpanbHOE pas3inokeHue. YacTH4HO
MOJISIPU30BAHHBIN CBET.

30

2.11

T'eomerpuueckas ontuka. Ilpegensl NPUMEHMMOCTH T'€OMETPUYECKOH — ONTHKH.
H3znyueHue 51€KTPOMArHUTHBIX BOJH. 3ama3fblBalolllie I[OTEHUUanbl. IloTeHLuamnbl
JInenapa-Buxepra. [Tose cucremsl 3apsA0B Ha NalE€KUX PACCTOSHUAX OT Hee. JlunosabHoe
u3nnydenue. MzmyueHue OBICTPO MABUKYIIErocs 3apsiga. TOpPMOXKEHHE H3IIy4EHHEM.
PaccesiHue 3apspxeHHbIX yactul /Cp/

10

Pa3pnen 3. KBanToBass MexaHuka

3.1

Beenenue B KBAHTOBYIO MEXAHUKY U OCHOBHBIC ITOJIOKCHUSA KBAaHTOBOI MexaHHUKH /JIex/

3.2

Baenenue B kBaHTOBYIO MexaHuKy /I1p/

3.3

Duzndeckre OCHOBBI KBaHTOBOH Mexanuku /T1p/

3.4

OCHOBHBIC TMOJIOKEHHsI KBAHTOBOH MeXaHHKH. KBaHTOBOMEXaHHUYECKHE MPHIOKEHHUS
Mp/

] EN] EN] BN

AlBRIN|ID>

NIN|O|O

3.5

OcHOBHBIC dTambl pa3BUTHS MIEH KBaHTOBOM MexaHMkH. KBaHTOBBIE CBOIicTBa
3NEKTPOMArHUTHOTO u3nydeHus. @oTosnexkrpudeckuil 3¢ dexr. YpaBHeHne DHHIITEIHA.
O¢ppexr Komnrona. T'mmote3a ne bpoins. BonHoBblie cBoiictBa yacTuil. OTBITHI
JaBuccona u Jlxepmepa. DKCIEpUMEHTANIbHbIE MOATBEPKIACHUS rUnoressl aAe bpois.
JndpaKIHOHHbIN OIBIT ¢ ABYMs miemsmu /Cp/

3.6

BonnoBass ¢yHkuus cocrosHus dacTuibl. CTaTUCTUYECKas MHTEPHPETALHs BOIHOBOM
¢ynkuu. IIpunHnun cynmeprno3umuu cocTosiHUM. COOTHOLIEHHS HEONpeneleHHOCTEH.
I'paHnIa TPUMEHHMOCTH KJIACCHYECKOT0 criocoba ommcanus sBierHuii /Cp/

30

3.7

IIpencraBnenne Gpu3ndecKkux BETHMUYUH oreparopamu. [10CTynaT o crekTpe BO3MOXKHBIX
3HAYCHUH (PU3MIeCKON BeMYUHBL. [1oCTyIaT 0 pacnpeneeHuH BEpOSITHOCTEH 10 CIIEKTPY
3Ha4eHU (u3nydeckoil BenuunHbl. ONHMCAHME COCTOSHUH CHUCTEMbl B KBaHTOBOM

40
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MexaHuke. [TonHbIl KBaHTOBOMeXaHHuYecKuii Habop. YpaBHenue llpenunrepa. [puHumn
MPUYMHHOCTH B KBaHTOBOM MexaHuke. CIUH 3JeMeHTapHbIX yacTul. OnepaTopsl ClIMHA
/Cp/

3.8

KBaHTOBas MeXaHWKa CHCTEeMBI dJacTHL. BomHoBas ¢yHKums cucTeMsl. Bo3oHBI H
¢epmuonsl. [Tpunnun IHaymu. Ilepuonuueckas cucrema sneMeHToB Menneneesa /Cp/

30

Paznen 4. ®usuka 3J1eMEHTAPHBIX YACTHIY

4.1

®dusnka deMeHTapHbIX YacTull /JIex/

4.2

Beenenue B pusuky 3neMeHTapHbIX yacTui. Kiaccudukarus B3auMo1eiicTBUI 1 4acTHIL
Mp/

4.3

IMpunnune! cummerpus /p/

4.3

OCHOBBI COBpEMEHHOM (hU3UKU BBICOKHX Hepruii /IIp/

[ee)

o

4.4

®duznka MUKpOMHpA U €€ COBpeMeHHOe cocTosiane. DyHaaMeHTaIbHbIe B3anMOICHCTBUS
U ux xapakrepuctuku. Knaccudukanus agpoHoB. bapuonsl u Me30HB. CTpaHHBIE U
ouapoBaHHbIC YacTHIbL. Kiaccudukaius yacTWI] 1O BpPEMEHHU >KWU3HH: CTaOWIIbHBIC
YacTHUIIbI, KBa3HCTAOWIbHBIC U pe30HaHCHl. AHTHYacTUlbl. Teopun upaka u deitnmaHa.
OTKpBITHE MO3UTPOHA M aHTUTIPOTOHA /Cp/

30

4.5

3aKOHBI COXPAaHEHHS W CHMMETPUH. [IpOCTpPaHCTBEHHBIC W BHYTPCHHHE CHMMETPHH.
TouHble BHYTPCHHHE 3aKOHBI COXPAHEHHS: 3aKOHBI COXPAHCHHUS OJIEKTPUYECKOTO
6apHOHHOTO U JIENTOHHBIX 3aps0B. HerouHble 3aKOHBI coxpaHeHus. M3ocummerpust u
HU30MYJIBTHIUIETH.  3aKOH  COXpPAHCHMS  M30CMUHA.  YHUTapHas  CHMMETpHS.
Cynepmynbrumietsi /Cp/

20

4.6

JlenTOHBI U KBapKH Kak (HyHJAaMEHTAJIbHbIE YacTHIBI. KBapKoBas CTPYKTypa OapHOHOB U
Me30HOB. KBaHTOBBIE Mporecchl. XapakTepUCTHKH KBaHTOBBIX IPOIECCOB. BeposTHOCTD
pacmajna ¥ cpefiHee BpeMs )KU3HHU YacTHUIBL. D(HHEKTUBHOE MOMEPEIHOE CEUCHUE PEAKIHH.
DBOJIONUS KBAaHTOBOW cHcTeMbl. OmnepaTop SBONIONHA. AMIUIUTYAa BEPOSTHOCTH
nepexonoB. KBaHTOBas Teopusi B3aUMOICHCTBHs dYacTHIl. TeopHs BO3MYIIEHHUM.
Juarpammbl @etinmana. OOMEHHBIH MEXaHU3M B3auMoJeicTBUI. DPPeKTUBHBIN paguyc.
KBanToBas anekTpouHaMuka. POTOH KaKk KBaHT 3JEKTPOMATHHUTHOTO B3aHMOJICHCTBHS.
KannbpoBouHasi MHBapHaHTHOCTH Teopuu. beamaccoBocTth dorona /Cp/
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4.7

Cupable B3aumoeiicTsust. Teopus simepabix cun FOkaBel. KBanToBast XxpoMoanHaAMUKA.
I'mrooHBI KaK KBaHTBI CHJIBHOTO B3auMopeiicTBus. HeBblieTaHue KBapKOB U3 aJpOHa.
Cnabble B3auMOCHCTBHS. XapaKTepHbIE OCOOCHHOCTH CJa0BIX IporieccoB. Teopus
ciaboro B3aumozeidcTBus Pepmu. VYHHUGUKALUS SNEKTPOMArHUTHBIX M CIAOBIX
B3aumoJeiicteuii. Teopust 3iekrpocnaboro B3aumoeiicTBus BaitHOepra-Canama-
T'momoy. OrtkpeiTHe KBaHTOB ciaboro B3auMonedcTBus. CraHIapTHas MOJEIb.
KanubpoBounble cummerpun. Mexanusm  Xurrca. [loWckd  eOMHOW  TEOpUH
(yHnaMeHTaNbHBIX B3auMojelcTBuil. IIpobinema crabunabHOCTH HpoTOHA. bapronHas
acumMmeTpusi Beesennoii /Cp/

20

Pa3nen 5. Daextponnas teopusi. Anepuas puznka

5.1

Teopus kpucTaUINUECKO pemeTky. 30HHas Teopust KpucTaynoB. CTaTUCTHKA HOCUTENEH
3apsiyoB. [lomspusarms quaIeKTpUKoB. MarautHoe ynopsipodenne /JIex/

5.2

CaepxipoBoanMocTts. Dusnka aToMHOro sipa /Jlex/

N

5.3

Teopust KPHCTALINYECKON PEIeTKH. 30HHAs TeOpHs KpUcTauioB. CTaTHCTHKA HOCUTEICH
3apsioB /IIp/

©

N

N

5.4

Kunernueckue siBneHust B kpucramiax /I1p/

5.5

Tonsipuzanys AUdIEKTpUKOB. MarHutHoe yropsinodenue /I1p/

5.6

CaepxmpoBoanmocts du3nka aroMHoro siapa /I1p/

5.7

Beenenue B pusnky GpyHgaMeHTaIbHbBIX B3auMoaeiicTeuii /IIp/

NN NN

5.8

KpanTtoBOoMexaHnyeckass Teopus aroma. IIyTM MOCTpOEHHs KBAHTOBOWM TEOPHU aToOMa.
Atom Pesepdopna, ero HeycToitunBocTh. bopoBckas Teopust aToma Boopoaa. Y paBHeHHE
HIpenunrepa i 4aCTHLB! B IEHTPAIbLHOM I10JI€. Y CIIOBUS CYILECTBOBaHHS (PU3UUECKOTO
peutenus ypaBHeHus lllpeauxrepa At BOZOpOJONOZOOHOTO aToMa. YPOBHU SHEPIHH,
IJIAaBHOE KBAHTOBOE UKCIIO0. BEpOATHOCTH IPOCTPAHCTBEHHOI'O PaCIpeIesICHUs JIEKTPOHA
B aToMCE. ASI/IMyTaJ'leOG n MarHuTHOC KBAaHTOBBIC qucia. I/I?)quCHI/IC
BOZopozononobHoro aroma. MoMeHT mmmmynbca ¢oToHa. IIpaBmma ordopa. Popmyna
BarsMepa 1 OCHOBHBIE CIIeKTpanbHbIe cepur. CIUH 3IeKTpoHa. Bo30HEI 1 GepMHOHBL.
HpaBI/IJ'[O CIIOKCHHA MCXAaHHYCCKUX MOMCHTOB. erOMaFHI/ITHOG OTHOIICHHUC JJIA
OpOUTAIBHOIO U CIIMHOBOTO MOMEHTOB. Pe3ynbTHpyromuil MarHuTHel MOoMeHT. CHuH-
opbutansHoe B3amMmozelcTBue. ToHkass cTpykrypa auHuil. IlocTosiHHast TOHKOH
CTPYKTYpbl. MHOrosnekTpoHHbele aTombl. [Ipunnun Ilaynu. OnexkTpoHHbIE cIOM H
000110YKH. DIIEKTPOHHAS KOH(UTYPALUsT MHOTOYJICKTPOHHBIX aTOMOB U NEPHUOANYECKAs
cucreMa 3j1eMeHTOB. IIpaBuia oTOOpa IpU M3IYYE€HHU MHOTOBJIEKTPOHHBIX aTOMOB.
Kraccuueckne Mopenu MONApU3AUM M MPOBOAUMOCTH. IIpoBOAMMOCTE METaLIOB.
OnexTpuueckuil TOK B IIa3Me. DIeMeHThl (U3MKM a30BbIX pa3psaoB. THIbl cBs3eil

[{e] [{e] [{e] [{o] (o]

o|lo|Nv]|olo
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aTOMOB B TBEpABIX Temax. PacimierieHme  SHEPreTHYecKHX  ypoBHEH  BO
B3alMOJICHCTBYIONIMUX cUcTeMax aToMoB /Cp/

5.9

Mogens 1ByXaTOMHOH LENOYKH C IMOTEHIHAJIbHBIM peibe(oM MpIMOYroibHON (GOpMBL.
O0pazoBaHHe YHEPreTHUECKUX 30H. J{icnepcroHHbIe KPUBBIE U CBOOOIHOTO JIEKTPOHA
u 3ekTpoHa B kpuctasuie. [lonsatue a¢dpexruBroii Macchl. KBasuuactuipl. CoOcTBeHHAS
¥ TpUMECHas TPOBOAMMOCTH IIONYHPOBOTHHUKOB. KOHTAaKkT JBYX BBIPOXKICHHBIX
MOJYIPOBOAHUKOB. [IpHHIMIT EHCTBUS TOIYTIPOBOIHUKOBOTO Jlazepa. CBEpXTEKyYeCTh:
KBAaHTOBasi MOJAENb W JABYXKHAKOCTHas (peHOMeHOsorHs. OCHOBHBIE TOHSATHS TEOPUH
cBepxnpoBoauMocTH. Jlentonsl u afponsl. Hykionsl. [TonsTHE H30cnMHA. DHEPrus CBA3U
B sApe. BUIbl spepHBIX peakuii M HMX OIEHOYHas JHepreTuka. Peakuus neneHus.
[Ipobnema pasznenenust uoronoB. KamnenbHas u obonmoyeyHas mozxenu siapa. Gopmyna
Beiizekkepa. Marnueckue yncia. [Ipodiema T10IroKUBYIIUX CBEPXTSIKEINBIX SJIEMEHTOB
/Cp/
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5.10

VipaBnsgeMblii TepMOSICpHBIA CHUHTE3: BHJA peakuuid, kputepuil Jloycona, BapuaHTHI
peanu3anuu. PaauoakTHBHOCTb. 3aKOH paJdOaKTUBHOTO pacmana. CpaBHUTETbHAs
OLICHKA MPOHUKAIOIIEH CIIOCOOHOCTH PA3INYHBIX BUOB pagualun. EAUHAIB n3MepeHui
B paguanuoHHOi ¢usuke. I[lornomeHHas, SKBUBaJCHTHAs M SKCIO3UIMOHHAS HO3HI.
DJeMEHTHI PaJAualMOHHON KYJIBTYPhL. JHEPTHsl OTIAYH TPH U3IYICHUU KBaHTA. SIIepHbIit
ramMa-pe3onanc 6e3 otmauu. [Ipumenenus SI'P. M3MepeHue cBepXMasbIX Y4aCTOTHBIX
cauroB. CBs3b MEXIy paldycoM OOMEHHOTO B3aHMMOJEHCTBHS M MacCOi IMOKOS €ro
MepeHOCUYNKOB. UeThIpe BUIa B3aUMOJIEHCTBHS, HX OOBEKTHI M EPEHOCUUKH. [I[pHHITAITEI
cuMMeTpud B MuKpomupe. Hecoxpanenne P-uetHoctun. CnupadbHOCTh YaCTHIIL.
OynnamenransHocth CPT-cummerpun.  OCHOBHBIC — MPEJCTABICHUS  KBAHTOBOU
AJIEKTPOJIMHAMUKUA W €€ Tpynmna cUMMeTpuu. [lapToHHas Mmojens HyKJIOHOB. Cxema
CHJIBHOTO B3aMMOJEHCTBHS MEXAY aJpOHAMH. BalleHTHbIE M MOpPCKHE KBapKH.
Acumnrornyeckass cBo0ona W KoH(pallHMEHT KBapkoB. M30CmuH, CTpaHHOCTh, 4apM,
IpeJiecTh B KBAHTOBOW XpOMOAWHAMUKE. DJIeMEeHTapHas cxeMa caboro B3auMOIeHCTBHSI.
OnekTpocnadoe B3aUMOAEHCTBUE M €r0 IpyNIa CUMMeTpuu. Benukoe oObeauHEHUe:
Ipynma CHMMETPUH, BO3MOXXHOCTh IIPOBEPKH, CTaOMIbHOCTH Matepuu. O030p
(hyHIaMEHTaNbHBIX B3aUMOJACHCTBHI 1O KOHCTaHTE CBs3W. HauanbHBIN 3Tan 5BOJIOIMA
Bceenennoii /Cp/
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5.11

YnpasnsgeMslil TEPMOSIIEPHBI CUHTE3: BUJ peakuui, kpurepuil JloycoHa, BapHaHTBbI
peanmm3anuu. PannoakTwBHOCTH. 3akOH pajHOaKTHUBHOTO pacmanga. CpaBHUTENbHAsS
OLICHKa IPOHUKAIOIEH CIIOCOOHOCTH PAa3INYHBIX BUJOB pajuanuy. EXUHUIB H3MepeHuit
B pajauanuoHHON (u3muke. [lormomeHHass, SKBHBAJCHTHAasS W SKCIIO3UIMOHHAS JO3BL.
OneMeHTHI PaAualluOHHON KyJIbTYpbl. DHEPrusl OTAauu IpH U3Iy4eHUU KBaHTa. S nepHblii
ramMma-pe3oHaHc 6e3 ormauu. Ilpumenenus SI'P. M3MmepeHue cBepXMasbIX 4aCTOTHBIX
caBuros. CBs3p MEXIy pauycoM OOMEHHOrO B3aUMOJEHCTBUS M MAacCOM IIOKOS €ro
HepeHOCUnKOB. UeThIpe BUa B3aUMOJICHCTBUS, UX OOBEKTHI U NEPEHOCUUKH. [IpHHIUITBI
cuMMmerpud B Mukpomupe. Hecoxpanenue P-derHocTu. CHupanbHOCTh YacTHIL.
OynnamenranbHocts  CPT-cummerpun. OCHOBHBIE — NPEICTAaBICHUS  KBaHTOBOM
JNIEKTPOJMHAMUKY U ee rpynmna cummerpud. IlapronHas Monens HykiIoHOB. Cxema
CHJIPHOTO B3aMMOJICHCTBUS MEXIy aJpOHaMu. BajeHTHblE M MOpPCKHE KBapKu.
AcumrToTiueckas cBoboma W KoH(MaWHMEHT KBapKoB. M30CHHH, CTpaHHOCTB, dapM,
IpeJiecTh B KBAaHTOBOM XpPOMOAWHAMUKE. DJIEMEHTapHas cXeMa c1aboro B3auMoIeHCTBHS.
Onexrpocnaboe B3aMMOACHCTBHE M €ro TIpylna CHMMETpuH. Benmkoe oObennHEHHE:
Ipylna CHMMETPUM, BO3MOXKHOCTb MPOBEPKH, CTaOMIBHOCTH Marepun. O0630p
(yHIaMEHTAIBHBIX B3aMMOJICHCTBHUI 1T0 KOHCTaHTE CBSA3HM. HauanbHEIHA 3Tarm SBONIONNH
Bcenennoii /Cp/
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5.12

VYrpaBnseMblil TEpMOSAIECPHBIA CHHTE3: BUJ pEaKUui, KpuTepuil JloycoHa, BapuaHThL
peanu3auuu. PaanoakTUBHOCTb. 3aKOH paJMOAaKTUBHOro pacnajga. CpaBHUTEIbHas
OLIEHKA NMPOHHUKAIONIEH CTIOCOOHOCTH pa3IMYHbIX BUJIOB pagualnui. EnuHuIbl n3MepeHuit
B paguanuoHHOil ¢usuke. IormomeHHas, SKBUBaJEHTHas M SKCIO3UIMOHHAS HO3BI.
DneMeHTHI paJualliOHHON KyJIbTYpbl. DHEPIUs OT/Iauu [IPU U3JIy4eHUH KBaHTa. S nepHbIi
ramMma-pe3oHanc 6e3 ormauu. [Ipumenenus SI'P. M3MmepeHue cBepXMaslbIX 4aCTOTHBIX
cauroB. CBsi3b MEXIy paluycoM OOMEHHOTO B3aMMOJCHCTBHS M MacCOW IMOKOs €ro
MEepeHOCUYUKOB. YeThIpe BUIa B3aUMOJICHCTBHS, UX 00BEKTHI U epeHOCUnKH. [IpruHIUIBI
CUMMETpUH B MuKpomupe. Hecoxpanenme P-yetHocTn. CHupanbHOCTh YacCTHIL.
OynnamentanbHocth  CPT-cummerpun. OCHOBHBIE — NPEICTAaBICHUS  KBaHTOBOM
JEKTPOAMHAMMKM U ee Tpynna cummerpuu. IlapToHHas Mopens HykioHOB. Cxema
CHJIPHOTO B3aMMOJICHCTBUS MEXIy aJpOHaMH. BaJlleHTHble M MOpPCKHE KBapKu.
Acumnrornyeckas cBoOona M KoH(MaiHMEHT KBapkoB. V30cmuH, CTpaHHOCTb, 4YapM,
IIPeJIecTh B KBAHTOBOW XpOMOIMHAMHUKE. DJIeMEHTapHas cXxeMa cJ1aboro B3auMOICHCTBHA.
DnekTpocnaboe B3aMMOJCHCTBUE W €ro IpyIlna CUMMETpuu. Bemnkoe oObenanHeHue:
rpynna CHMMETPUHM, BO3MOXHOCTb IPOBEPKH, CTAOMIBHOCTH MaTepuu. O0630p

30
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(hyHIAMEHTAJIbHBIX B3aUMOJACHUCTBHI MO KOHCTaHTE CBsi3M. HadanbHbIN 3Tan 3BOJIOIMH
Bcenennoii /Cp/

5. OuneHo4YHble U METOAUYECKHE MATEPHAJIHI IO THCHUILINHE (MOIYJII0)

5.1. Copep:xaHue ayIuTOPHOIi paGoThl N0 AMCHUTIIMHE (MOIYJII0)

5 cemecTp, 2 JeKINH, 5 NPaKTHYECKUX 3aHATHH
Pazgen 1. Knaccuyeckasi MeXaHMKa U TeOPUsI OTHOCHTEIbHOCTH
Jlextust Ne 1-2 (4 gaca)
BBenenue B kilaccH4ecKyro MexaHuKy. KnHemaTika TOUKU. Y paBHEHHS ABHKCHUS.
3akoHbI coxpaHeHHs. Maiblie konebanus. OCHOBHBIC MOJIOKEHHS CIIEIHAbHON TEOPUH OTHOCUTEILHOCTH.
PenaruBucTcKas MeXaHHUKa

Bomnpocs! u 3aganmst:

1. OCHOBHBIE 3Talbl Pa3BUTHS UJIEeH KIIACCUYECKON MEXaHUKH.

2. Joctmkenus poccuiickux u 3apyoexnbix (I"amunes;, HeroToHa, XXykoBckoro, [{nonkoBckoro, Memiepckoro u ap.)
YUYEHBIX.
Perienue 3a1au Ha HAXOXKICHHE CKOPOCTH, YCKOPEHHS U Painyca KPUBU3HBI TPACKTOPUH MAaTEPUAITLHON TOUKH.
Pemienue 3amau Ha HAXOXK/IEHHE CKOPOCTH, YCKOPEHHS U paJinyca KpUBU3HBI TPAGKTOPUN MaTEpUaIbHOM TOUYKH.
WnTerpuposanue BToporo 3akoHa HeroToHa.
Pemienue 3a1au Ha npuMeHEHHE BTOPOro 3akoHa HpioToHa.
MHTerpupoBaHue ypaBHEHHH ABHKCHUS.
Pemenue 3anay no TMHAMUKE MaTEpPUAILHON TOYKH.
Perienue 3amau Ha MHTETPUPOBAHUE YPABHEHUIH OJTHOMEPHOTO JBIKCHHS C YUETOM CHIIBI COTIPOTHBIICHHSL.
0. Penrenrie 3aa4 mo IMHAMHKE JBUKEHUS TEJI HA IMIIOCKOCTH.

ITpaktudeckoe 3austue Ne 1-5 (10 gacos)
BBenenue B kilacCH4ecKyr0 MeXaHUKy. KuHeMaTnka TOUKU. Y paBHEHHUS JIBUKEHUSI.
3akoHbI coxpaHeHus. Majbie konebanus. OCHOBHBIC MOJIOKEHHS CIIEIHATLHON TEOPUH OTHOCUTEILHOCTH.
PenaruBucTCKas MeXaHHUKa

BOo~N O M~®

Bormpocsr u 3aganus:

1. Teopema Herep.

2. 3aKOH COXpaHEHHS YHEPTHH.

3. 3aKOH COXpaHEHHs UMITYJIbCa.

4. 3aKk0H COXpaHEeHHs MOMEHTa NMITYJIbCa.

5. CB00O0/IHBIE OZJTHOMEPHBIE KOJICOaHusI.

6. BriHyXIeHHBIC KOJICOAHHS.

7. Pemenue 3ana4 Ha kose6aTesbHOE ABUKEHHE (IIPYKUHHBIH MasSTHUK).
8. Pemenne 3aga4 Ha KonebarelbHOE IBIKEHHE (MAaTeMaTHYECKU MasITHHK).
9. TIpyuHUMITIB cCTIeaTbHON TEOPUH OTHOCHTEILHOCTH.

10. TIpeobpaszoBanus JlopeHua.

11. CKOpOCTh pacrpoCTpaHEeHUsT B3aUMOICHCTBUH.

12. WurepBai.

13. CoOcTBeHHOE BpeMs.

14. CoOcTBeHHas UIMHA.

15. Pemenne 3a1a4 no peNsITHBUCTCKON KHHEMATHKE.

16. Pemenne 3ana4 o pesITUBUCTCKON JUHAMUKE.

17. YeTsipexMepHBIE BEKTOPHI.

18. Pacnan wactum.

19. VYipyrue CTOIKHOBEHUS YaCTHII.

6 cemecTp, 2 JIeKINH, 5 MPAKTHYECKUX 3aHATHIH
Pazgen 2. DnekTpoannamMuka
Jlexuus Ne 1 (2 vaca)
BBenenue B anekrpoauHamMuky. Gu3HUEcKre OCHOBBI 3JIEKTPOAMHAMUKH. OCHOBHBIE MOHATHS AIEKTpoANHAMHUKH. CTallmOHapHOE
3JIeKTPOMarHuTHoOE mouie. IIoTeHIMankl ¥ TEH30p 3NEeKTPOMAarHuTHOTO OIS
Beenenue B anexTpoauHaMuky. Gu3ndecKue OCHOBBI 3IEKTPOJUHAMUKY.
Bomnpocs! 1 3apanus:

1. OCHOBHBIE 3Tallbl Pa3BUTHS JIEKTPOIUHAMUKH.

2. Bruiag poccuiickux u 3apyOexHbix yueHbiXx (JlaumnoB, JleGene, Jlenu, Ilamanekcu, Manpensuiram, I[lonos,
Ilerpymesckuii, Tamm, YMoB, S16104K0B, SIk00H U /1p.) B pa3BUTHE 3JIEKTPOJUHAMUKH.

3. OCHOBHBIE YacTH U CTPYKTypa KJIaCCUYECKOW 3IEKTPOAMHAMUKH. OCHOBHBIE TMOHITHS 3JIE€KTPOJUHAMUKH.
DuznyecKre XapaKTePUCTHKH IEKTPOMArHUTHOTO TIOJIS U UX €JMHULIBI U3MEPEHUSI.

4, T'eomeTpuueckue xapakTepUCTUKH CHIIOBOTO IOJISi: CHJIOBBIE JIMHHUM, SKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH. /[Ba BHaa

CUJIOBBIX NOJIEH. YpaBHeHUs1 MakcBeia.
OCHOBHBIE TTOHATHS NEKTPOAMHAMUKH. CTallMOHAPHOE AJIEKTPOMATrHUTHOE TIOJIE.
[ToreHnmanbl ¥ TEH30p AIEKTPOMArHUTHOTO TOJIS
Bomnpocs! u 3apanust:
1. DONeKTpUUYecKUid 3apsa U AeKTpudeckuid ToK. CBONCTBA 3JIEKTPUYECKOTO 3apsAla: aJUIMTHBHOCTb, JHCKPETHOCTD,
WHBAapUAHTHOCTb. [[TIOTHOCTB ANIEKTPUUECKOTO 3apsiAa. DIEKTPUIECKUN TOK U €r0 XapaKTePUCTUKU: CHJIa TOKA, BEKTOP
IUIOTHOCTh TOKA. JINHWUYU TOKa, TPYOKH TOKA U CTPYH TOKa.
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2. 3aKOH COXpaHEHHS JIIEKTPUYECKOro 3apsia B MHTErpanbHoi u auddepenipanbaoit dopme. Eaununbl nuamepeHus
3apsiaa u cuitbl Toka. Cuctema exuaun CH. I'ayccoBa cucteMa eJUHMUIL

3. Kiraccudukamst 31eKTpOMarHUTHBIX MOJIEH. DIEKTPOCTATHIECKOE, CTALMOHAPHOE U IIEPEMEHHOE dJIEKTPOMArHUTHBIC
nosst. KBa3ucTaTtiuueckoe U KBa3ucTannoHapHoe moJjist. Kpurepuii KBa3ucTanmoHapHOCTH MoJis. MHKPO- M MAKpO-TIOJS.

4. MakpocKkonuveckasi 3JIeKTpoANHAMHKa MaKkCBeiUIa, KIacCHYecKas 3JIeKTPOHHas Teopusi JIOpeHIa W KBaHTOBas
ANEKTpOoANHaMuKa J{upaka.

5. Onektpoctatika: YpaBHeHue IlyaccoHa, ¢yHkuums [I'puna, 3akoH Kymona. Pa3snoxeHune moTeHIUaa

QJICKTPOCTATHYCCKOT'O ITOJIA 110 MYJIBTHUIIOJIAM. 3Hepmﬂ CHUCTEMBI 3apA0B BO BHEITHEM ITO0JIC. Hpo6neMa JIOKaJIn3aluu
SHEPIruu B JICKTPOCTATUIECKOM I10JIC.

6. Onekrpuueckoe nosie B BeuiectBe. CBOOOIHBIC M CBA3aHHBIC 3aps/ibl. BEKTOp MONIApHU3alUK AUDIICKTpUKA. BekTop
AIIEKTPUYECKOT0 CMeleHHs. JJudeKTpruueckast BOCIPUUMYHUBOCTD U AUDIICKTPUYECKas IPOHUIIAEMOCTb.

7. BermecTBeHHOE YpaBHEHHE B OTHOPOAHOM U H30TPOIIHOM IUIJIEKTpUKe. TeH30p ANIIEKTPUIECKON MTPOHUIIAEMOCTH.

8. YpaBuenus MakcBeiuia Jyisl SJIEKTpOCTaTHYECKOro 1o B quddepeHnnanbHoil 1 uaTerpainbaoit popme. I'pannuHbIe

YCIIOBHS AT BEKTOPOB TIOJIs. Pemenue 3a1a4 3J€KTPOCTATUKH ¢ MMOMOIIBIO 3JIEKTPOCTaTHUECKOH TeopeMsl [aycca-
Octporpaag—ckoro. IloTeHnuan 5>JeKTPOCTATHYECKOTO IIOJS, €ro CBOICTBA, (PU3MYECKUI CMBICT W EIUHULBI
n3mepenust. Y pasaenns Jlamnaca u [lyaccona.
Jlexuus Ne 2 (2 gaca)
VYpaBHeHus MakcBesia B YeThIpeXMepHOU popme. DIEeKTPOMAarHUTHBIC BOJTHBI
Bomnpocs! 1 3aanust:

1. 4-ekTopsl U 4-TeH30pbl. UeThipexMepHbIid moTeHnuat. TeH30p 371eKTpOMarHuTHOTO NoJist. Y paBHEeHUs: MakcBelia B
KOBapUaHTHOU (opme.

2. 3akoH npeoOpazoBaHmsI KOMIOHEHT 3JIEKTPOMArHUTHOTO TIOJIS.

3. BonHoBOE ypaBHEHHUE /115 MTOJIEH U MOTEHIMAJIOB U €r0 pellleHHe, MONePEYHOCTh AIEKTPOMArHUTHBIX BOJIH, BEKTOP
[lotinTHHTA.

4. [Tnockre MOHOXPOMATHYECKUE BOJIHBI, MOJISIPU3ALIHSL.

IIpakTudeckoe 3anstie Ne 1 (2 gaca)
OCHOBHBIC NTOHATHUS 3IEKTPOJUHAMUKU
Bormpocsr u 3aganus:
1. OCHOBHBIE 3Tallbl Pa3BUTUS JJICKTPOJUHAMUKHY.
2. Bxkuag poccuiickux U 3apy0ekHbIX yueHbIX (JlaunHoB, JleGenes, Jlenn, [Tananekcu, Manaensintam, [Tomnos,
Ierpymesckuii, Tamm, YMoB, S165104K0B, SIk00H U Ip.) B pa3BUTHE 3JIEKTPOIUHAMUKI.

3. DNEKTPHUUECKHUIA 3apsiI.

4. OnexTpuyYecKuil TOK.

5. DNEKTPHUUECKHUIA TUITOITb.

6. JMnonasHbINH MOMEHT.

7. JIM1opHBII MOMEHT 2J1EKTPUYECKOT0O TOKA.

8. DJekTpuuecKas 1 MarHATHas! HAIPSDKEHHOCTH.

9. BekTopbl MAarHUTHOM MHAYKIMU U 3JEKTPUYECKOTO CMEIICHHUS.
10. ITOTOK DJIEKTPUIECKOTO U MATHUTHOTO MOJIS.

11. DNeKTPUYECKUE U MATHUTHBIC CUIIOBBIE JIMHUY.

12. DIEeKTPOCTATHUECKUAN TTOTEHITHAIL.

13. [Napenune HanpsKeHUs.

14. CormpoTuBieHre IPOBOIHUKA U 3aK0H OMma.

15. 3akon KysoHa, 3aK0OH 3J€KTPOMAarHUTHON HHIYKIIUH.
16. CucteMbl eIMHHL H3MepeHUsT PU3NUECKUX BETHYHH.
17. ONeKTpOABHKYIIAsl CUIIA.

18. 3akon [xoynsa-Jlenna.

Ipakruueckoe 3ansTre Ne 2 (2 gaca)
CrannoHapHOe 3JIeKTPOMarHUTHOE MoJIe

Bomnpocs! u 3ananus:
VYpaBaeHuss MakcBesia IJisi CTAOHAPHOTO JIEKTPOMArHUTHOTO TSt B M depeHatbHON 1 HHTETpabHOM opMe.
I'paHnuHbIe YCIOBUS U1 BEKTOPOB CTAIMOHAPHOTO HJIEKTPOMATHUTHOTO MOJISL.
OHeprust CTallMOHAPHOTO AJIEKTPOMATHUTHOTO TTOJIS.
Teopema 00 0JHO3HAYHOCTH PEILCHUS YPaBHEHHUH CTAMOHAPHOTO 3JIEKTPOMArHUTHOTO MOJIS.
CKaJnsipHBIN ¥ BEKTOPHBIH MOTEHIIMANbBI CTAIIMOHAPHOTO JIEKTPOMATrHUTHOT'O TI0JIS.
VYcnoBus KaTuOpoBKH.
VYpaBuenue Jlannaca 1711 BEKTOPOB CTAIIMOHAPHOTO AIEKTPOMATHUTHOT'O TTOJIS.
VYpasuenue [lyaccona s BEKTOPOB CTAIIMOHAPHOTO AJIEKTPOMATHUTHOTO OIS

IIpaxruueckoe 3ansTre Ne 3 (2 gaca)

IMoTeHIMansl ¥ TEH30p IEKTPOMarHUTHOTO HOJIS

NN E

Bormpockr u 3aganus:

CKansgpHBIY U BEKTOPHBIA MOTEHIIHAIBI 3JIEKTPOMArHUTHOTO TOJIS.

KamubpoBouHasi HHBApHAHTHOCTH YJEKTPOMArHUTHBIX ITOJICH.

VYcnoBus KanuOpPOBKH: KyJIOHOBCKas KanuOpoBKa 1 kainuOpoBka JlopeHna.

VYpasuenuns Jlamnaca, [lyaccona u JlanamGepa aiist CKaISIpHOTO W BEKTOPHOTO MOTEHIIHATIOB JIEKTPOMATHATHOTO TIOJIS.
MerTobl pemeHus 3a/1a4 s IEPEMEHHOT0 DJIEKTPOMATrHUTHOTO TIOJIS.

TeH30p JIeKTPOMArHUTHOT'O MOJIS.

ocoukrhwhE
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[paktuueckoe 3ausitue Ne 4-5 (4 daca)
YpaBuenus Makcpesuia. DIeKTPOMarHUTHbBIE BOJIHBI
Bormpocsr u 3aganus:
YpaBHeHus MakcBesia B YeTbIpEXMEpHOH Gopme.
VYpaBHEHHE IBIKEHUS 3apsHKEHHOM YaCTHIBI B DJIEKTPOMArHUTHOM II0JI€ B YeThIpeXMepHOi Gopme.
JlarpamxuaH u gelcTBHE IS IEPEMEHHOTO AIEKTPOMArHUTHOTO TIOJIS.
BriBoJ ypaBHeHHIT MakcBelIa ¢ IOMOIIBIO BapUAIMOHHBIX PUHIIUIIOB.
TeH30p AJIEKTPOMArHUTHOTO TIOJIS. Y paBHEHUs] MaKkcBell1a B UeThIpeXMEpHOit hopme.
4-roTeHIHAI HJIEKTPOMArHUTHOTO TT0JIS.
DneKTpOMarHuTHEIE BOJHEI B BemecTBe. Popmyna Makcsena.
OJeKTpOMarHUTHas pUpoja CBETA.
MoHoxpomaruyecKas II0CKast 371eKTpOMarH|uTHas BOJIHA.
OTtpakeHue U NPeIOMIICHUE 3IEeKTPOMAarHUTHBIX BOJIH.
DHePrus U UMITYJIbC SIEKTPOMArHUTHON BOJHBL.
7 cemecTp, 2 JeKINH, 5 NPAKTHYECKUX 3aHATHH
Pa3nen 3. KBanToBasi MexaHuka
Jlexums Ne 1-2 (4 gaca)
BBeneHune B KBAaHTOBYIO MEXAHUKY 1 OCHOBHbIE TT0JIOKEHHS KBAaHTOBOM MEXaHUKH

g RONE

Bomnpocs! u 3axanust:
1. OcCHOBHBIE 3TaITbl PA3BUTHUS U/IeH KBAHTOBOW MEXaHHKH.

2. JocTmwkenus poccuiickux u 3apyOexsbix (DnHInTeitHa, Komnrona, ne bpoiins, [IsBuccona, xepmepa, bopa, [laymm,
lpenuarepa u 1p.) y4eHBIX.

3. KBaHTOBbIE CBOWCTBA AJIEKTPOMATrHUTHOTO H3JIyYEHHUS.

4. BosHOBBIE CBOMCTBA YaCTHII.

5. BonHoBast GyHKIUS COCTOSIHUS YaCTHIIBI.

6. I'paHuIa MPUMEHUMOCTH KIACCHYECKOTO CIIOC00a OMMCAHMUS SBJICHHH.

7. [Ipencrasienue GU3NYECKUX BEIUYHH ONEPATOPAMHU.

8. IMocTynar o crieKTpe BO3MOKHBIX 3HAUSHHH (PU3NIECKOH BEITMYUHEL.

9. [Mocrynar o pacnpeziesIeHUH BEpOSATHOCTEH 110 CIIEKTPY 3HAYCHUH (PU3HMYECKON BEITUUUHBI.

10. Onwcanue COCTOSIHUIM CHCTEMBI B KBAHTOBOM MEXaHUKE.

11. [TonHbII KBAHTOBOMEXaHUYECKUH HAOOD.

12. VYpasuenue [Ipeaunrepa.

13. TTpUHIUT TPUYHHHOCTH B KBAHTOBOI MEXaHUKeE.

14, CruH 3eMeHTapHbIX YyacTull. OnepaTophl CIIHHA.

15. KBaHTOBas MExaHHWKa CUCTEMBbI YacTUll. BoIHOBast GyHKIIUS CUCTEMBIL.

16. Bo30HBI 1 pepMUOHBIL.

17. puamumn [Maymu.

18. Ilepuonuueckas cucrema 3neMeHTOB MeHieneesa.

IIpaktudeckoe 3anstie Ne 1 (2 qaca)
BBeneHne B KBaHTOBYIO MEXaHHUKY
Bomnpocs! u 3ananus:
1. OCHOBHBIE 3TaIlbl Pa3BUTHUS U/Iei KBAHTOBOM MEXAHUKH.
2. Hoctmxenns poccHiickux W 3apyOexxsbix (DuHmreiiHa, Komnrona, ne Bpoitrsa, [asuccona, /xepmepa, bopa, Ilaymn,
Ipenunrepa u ap.) y4eHbIX.
[IpakTiaeckoe 3ansTue Ne 2-3 (4 gaca)
®u3nyeckre OCHOBBI KBAHTOBON MEXaHUK U
Bomnpocs! u 3ananus:
KBanToBbIE CBOIICTBA 3EKTPOMArHUTHOTO U3TyUECHHUSL.
doTtosnexTpudeckuii 3 hexT.
VYpaBHenue DifHIITEHHA.
Dddexr Kommnrona.
I'nmmotesa ne bpoiins.
BonHoBEIE CBONCTBA YaCTHII.
Omeithl []pBuccona u xxepmepa.
OKcIepuMeHTaIbHbIE TTOATBEPKACHUS THUIIOTE3bI e bpoiins.
JAnbpakMOHHBIH OIBIT ¢ ABYMS LICTSIMU.
0. BosHOBast GyHKIHMS COCTOSHUS YacTUIBL. CTaTHCTHYECKAsi MHTEPIPETAIHs BOJTHOBOW (YHKIIUY.
1. [TpuHun cynepno3uuum COCTOSIHUM.
12. COOTHOLIEHUS HEOTIPEIEICHHOCTEH.
13. I'paHKIIa TPUMEHUMOCTH KIIACCHYECKOTO CIIOCO0a OMUCAHUS SIBIICHHH.
[Ipaktuueckoe 3ansaTue Ne 4-5 (4 gaca)
OCHOBHBIC MOJIOKEHHSI KBAHTOBOW MEXaHUKU. KBaHTOBOMEXaHMYECKHE TIPUIIOKEHHS

HREBEooNo RN E

Bormpockr u 3aganus:

[IpencraBienue GU3NYECKUX BEIUMYHH ONEPATOPAMHU.

IToctynar o CreKTpe BO3MOXKHBIX 3HAUCHHUN (PU3HUECKON BEITUUUHBI.

[TocTynar o pacupeneneHIH BEPOSITHOCTEH 110 CIIEKTPY 3HAYCHUH (PU3HMIECKON BETHIHHEI.
Ornucanye COCTOSTHUI CUCTEMBI B KBAHTOBOM MEXaHHUKE.

PR
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5 [TonHbIit KBAHTOBOMEXaHUYECKUH HA0OP.

6 VYpasuenne llIpenunrepa.

7. [IpuHIMI TPUYUHHOCTH B KBAHTOBOW MEXaHUKE.
8 CruH 3J1eMeHTapHbIX YacTHUI.

9. OrnepaTopsl CIIUHA.

10. KBaHTOBas MEXaHWKa CUCTEMbI YacTHII.

11. BonHoBas (pyHKLIUS CUCTEMBI.

12. Bo3oHbI U pepMHOHBI.

13. Mpunnun Mayou.

14. Iepuomuueckas cucrema 31eMEHTOB MeH ieneena.

8 cemecTp, 1 Jexkuusi, 3 NpakTHYECKUX 3AHATUS
Pazgen 4. ®u3uka 3JIeMEHTAPHBIX YACTHIL
Jlexuus Ne 1 (2 gaca)
®duznka IeMeHTapHbBIX YaCTHUI]
Bomnpocs! u 3axanust:

1. ®duzuka MEKPOMHPA U €€ COBPEMEHHOE COCTOSHHE.

2. JlocTHKeHHUS POCCUIICKUX M 3apyOe)KHBIX YUSHBIX, OKa3aBIIUX HauOOJIbIIee BIUSIHUC HAa pa3BUTHE QU3MKH BHICOKUX
SHEPTHi.

3. DyHIaMeHTaTbHbBIC B3aUMOJICHCTBHUS U X XapaKTEPHUCTHKH.

4, Knaccudukarys aapoHOB.

5. BapuoHbI 1 ME30HBI.

6. CTpaHHBIE H O9apOBaHHBIEC YACTHUIIBL.

7. Krnaccugukanus 4acTuil o BpEeMEHH XKHU3HU: CTAOMIbHBIE YaCTHIIbI, KBa3UCTAOMIIbHBIC U PE30HAHCHI.

8. Antngactunsl. Teopun dupaka n @eitnmana. OTKpEITHE TO3UTPOHA U AHTUIIPOTOHA.

9. 3aKOHBI COXPAHEHUS] U CUMMETPHU.

10. IIpocTpaHCTBEHHBIC U BHYTPECHHUE CUMMETPHH.

11. TouHble BHYTPEHHUE 3aKOHBI COXPAHEHHS: 3aKOHBI COXPAHEHHUS JEKTPUUECKOTO OAPHOHHOTO U JICITOHHBIX 3apsI0B.

12. HeTouHbIe 3aKOHBI COXPaHECHUSI.

13. W30cuMMeTpHst 1 U30MYJIBTHILIETHI. 3aKOH COXpaHEeHHs H30CTIHHA.

14. VYuurapras cummerpust. CynepMyIbTHILICTHI.

15. JlenTOHBI U KBapKH Kak (yHIaMEHTAIbHbBIC YaCTHIIBL.

16. KBapkoBasi cTpykTypa 6apHOHOB U ME30HOB.

17. JlenTOHBI U KBapKH Kak (yHIaMEHTAIbHbIC YaCTHUIIBL.

18. KBapkoBasi cTpykTypa 6apHOHOB U ME30HOB.

Ipakruueckoe 3ansTre Ne 1 (2 gaca)
Beenenne B pusuky 3neMeHTapHbIX YacThll. Kiaccudukanus B3anMo1eiicTBUI U 4aCTHII
Bomnpocs! 1 3ananus:
1. du3nKka MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHUE.
2. JocTrxeHns: pOCCHICKUX U 3apyOe)KHBIX YUSHBIX, OKa3aBIINX HauOOJIbIIee BIMSIHIE Ha pa3BUTHE QU3MKH BHICOKUX
SHEpruil.
dyHIaMEHTaJIbHBIE B3aUMOICHCTBHS M UX XapaKTEPUCTUKH.
Knaccuguxanus anpoHoB.
BaproHb! 1 Me30HBI.
CrtpaHHBIE U OYaPOBAHHBIE YACTUIIBI.
Knaccupukanus 4acThIl 1o BpeMEHH KHU3HU: CTa0MIbHBIE YaCTHIBI, KBa3UCTAOWIILHBIE M PE30HAHCEL.
Anrtnuactunsl. Teopun dupaka u @eitnmana. OTKpBITHE TO3UTPOHA U AHTHIIPOTOHA.
[IpakTiueckoe 3anstre Ne 2 (2 gaca)
[IpuHIMIIBI CHMMETPHUU

N O AW

Bormpocs! u 3aganus:
3aKOHBI COXPAHECHUSI U CHMMETPHU.
IIpocTpaHCTBEHHBIC U BHYTPEHHUE CHMMETPHUH.
TouHbIe BHYTPEHHUE 3aKOHBI COXPAHEHHS: 3aKOHBI COXPAHEHHS 3JIEKTPUUECKOT0 GAPHOHHOTO U JISNITOHHBIX 3aPsI0B.
HerouHble 3aKOHBI COXPAHCHHSL.
W30cuMMeETpHs ¥ U30MYJIBTHILIETHI. 3aKOH COXpAaHEHHs H30CTIHHA.
VYuntapras cumMetpus. CynepMyIbTHILIETHI.
Ipakrudeckoe 3ansiTue Ne 3 (2 vaca)
OCHOBBI COBPEMEHHOH (DM3UKH BBICOKMX dHEPTHi

oorwWNE

Bomnpocs! u 3ananus:

Jlenronb! 1 KBapku Kak (yHIaMEHTaJIbHbBIE YaCTHUIIBI.
KBapkoBasi cTpyKkTypa 6apHOHOB ¥ ME30HOB.

KBanTOBBIE TIpOIIECCHI.

XapaKTepUCTUKU KBaHTOBBIX ITPOLIECCOB.

BeposiTHOCTB pacnaza u cpefHee BpeMst AKHU3HN YaCTHIIB.
D pexTHBHOE MTONEPEYHOE CEUCHUE PEAKIINH.
KBanToBas Teopus B3auMOIeHiCTBHS YaCTHLI.

Teopust BO3MYILIEHU.

Juarpammsl OeifHMaHa.

CoNoG~WNE
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10. OOMeHHBII MEXaHH3M B3aHMOAEHCTBUI.

11. OddexTuBHbIN paguyc.

12. KBaHTOBas 3JIEKTPOIMHAMUKA.

13. @DOTOH KaKk KBaHT JICKTPOMAarHUTHOTO B3aUMOICHCTBHSI.

14. CunbHbIC B3aHMOICHCTBHA.

15. Teopust snepHbIx cui FOkaBbL.

16. KBaHTOBast XpOMOIMHAMUKA.

17. I'mro0HBI Kak KBaHTHI CHIIBHOTO B3aHMOJCHCTBHSL.

18. HeBrlreTanne KBapKoOB U3 apOHA.

19. Ca0ble B3aHMOCHCTBHSL.

20. XapakTepHble 0COOEHHOCTHU CIa0bIX IIPOLIECCOB.

21. Teopus cnaboro B3aumoieiictBust depmu.

22. YHubukaus 31eKTpOMarHUTHBIX U cl1a0bIX B3auMoaeiicTBuit. Teopus snekrpociaboro B3aumoeiicteus BaiinOepra-
Canama-I'mmoy.

23. OTKphITHE KBaHTOB cJ1a00T0 B3anMopeicTBus. CTaHIapTHAS MOJEIb.

24, KanubpoBounbie cumMMeTpuu. MexaHu3M Xurrca.

9 cemecTp, 2 JeKINH, 5 NPAKTHYECKUX 3aHATHIH
Pa3znen 5. DuexkTpoHHas Teopus. Sinepnas ¢pusuka
Jlexuus Ne 1 (2 gaca)
Teopust kprucTamTuaeckoit pemeTki. 30HHas Teopwst KpucTainioB. CTaTUCTHKA HOCUTENeH 3apsaaoB. [lomspusamus T IeKTPUKOB.
MarsuTHO€E yHnopsaoueHue
Teopust KprcTaITHIECKON pemeTKH. 30HHAs TeopHsl KpucTawioB. CTaTHCTHKA HOCHUTENEH 3apsiIoB
Bomnpocs! u 3aganus:
®du3nveckre OCHOBBI KBAHTOBON TEOPHH.
CootHomenus HeonpeenaeHHocTy. OLeHKa pazMepa aToMa.
H3MepeHust B KJIACCUYECKOM U KBAaHTOBOH (prsnke. Poib u3aMepuTenbHOTo mpubopa.
KBaHTOBOMEXaHHYECKas! TCOPUS aTOMa.
VYpaBuenue [llpeannrepa A yacTUIBI B IEHTPAIEHOM TI0JIE.
YpOBHU HEpruu, KBAHTOBBIE YUCJIO.
Mmuorosnexrponusie aToMbl. [Tpuanumn [aymm.
OneMeHTbl KBaHTOBOM CTaTUCTUKU.
@DoTOHHBII ras.
0. IT10THOCTH KBAHTOBBIX COCTOSIHUM M UX CPEHSS 3aCEIEHHOCTb.
Beieoa popmynsl bose-DitHinTeiiHa.
12. Pacnpenenenne ®epmu-Aupaka. Yposens Oepmu
[Nonspuzanus qU31EKTPUKOB. MarHUTHOE yNOPsI04YEHUE

HBHoeoNok~wNE

N
=

Bomnpocs! 1 3ananus:
1. Knaccuueckne Mozenu nonspusanuy U IpOBOAUMOCTH.
2. OO6pa3oBaHue YHEPTETHUECKUX 30H B TUDJIEKTPUKAX U ITOTYIPOBOJHUKAX.
Jlexuus Ne 2 (2 yvaca)
CaepxnpoBoauMocTs. PHU3HKa aTOMHOTO spa
Bomnpocs! u 3ananus:
CBepXTeKy4ecTb: KBAaHTOBAsI MOJEIb U IBYXKUAKOCTHAS ()eHOMEHOJIOTHSI.
OCHOBHBIE IOHATHS TEOPUU CBEPXIIPOBOTUMOCTH.
JlentoHsb! 1 aiponbl. HyKIOHEL.
DOHeprus CBs3U B A1pe.
Bunp! siiepHbIX peakiyii ¥ UX OLIEHOYHAsl SHEPreTHKA.
CBsI3b MEXY paJiycoM 0OMEHHOTO B3aUMOJEHCTBUS U MAaCCOM MOKOS €ro MEePEHOCUHKOB.
YetsIpe BU/1a B3aUMOACHCTBHSA, NX OOBEKTHI U IEPEHOCUHKH.
ITpuHIUIEI CUMMETPUHN B MUKPOMHUDE.
IIpaktudeckoe 3anstie Ne 1 (2 qaca)
Teopus KpUCTAIUINUECKOH peleTku. 30HHas Teopus KpucTajuoB. CTaTUCTHKA HOCUTEINEH 3aps/10B
Bomnpocs! 1 3ananus:
UznydeHnue abcotoTHO YepHOTO Tena. Ynbrpaduoserosas katactpoda. ['mnoresa [Tnanka. KBantel cera.
BonHoBele cBoiicTBa BemecTBa. Bonnbl ne-bpoiins, nx napamerpst. Onsit J{3Brccona u xepmepa.
KopmyckynsipHo-BoJIHOBOI Jyanu3M.
CTaTHCTUYECKUI CMBICII BOTHOBOW (DYHKITUH.
COOTHOLIEHUS HEOTIPEICICHHOCTH.
OneHka pa3Mepa aToma.
[Tytu noctpoeHus KBaHTOBOM TEOpUU aTOMA.
Atom Pesepdopaa, ero HeyCTOHYUBOCTb.
Boposckast Teopus aToma BoopoJa.
0. VYcnoBus cymecTBoBaHus (pruzndeckoro pemenus ypasaenus Llpenunrepa s Bo1opo oo jo0HOTO aToMa.
1. KBanToBbIE YyHCIa.
12. Wznydyenue Bogopo101no100HOTO aToma.
13. ®opmyna banbmepa U OCHOBHBIE CIIEKTPAJIbHbIE CEPUH.
14. MHOro3JIEKTPOHHBIE ATOMBI.

NN E

REBEooNoo,~rwNE
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15.
16.
17.
18.

N

punnun [Maynu. DneKTpOHHBIE CIIOU U 000JIOYKH.

SHCKTPOHHaﬂ KOH(l)I/IpraIII/Iﬂ MHOTO3JICKTPOHHBIX aTOMOB U IIEPUOANYICCKAA CUCTEMA IJIEMCHTOB.

JJ1eMEHTBI KBAHTOBOH CTATHCTUKH. DOTOHHBIN ras.
[110THOCTD KBaHTOBBIX COCTOSIHUI U X CPE/IHSS 3aCEJICHHOCTb.

Ipaktudeckoe 3ansTe No2 (2 gaca)
KuHetnueckue sBICHHUS B KPUCTAILIAX

BOHpOCLI " 3aJlaHuA:

Beieog popmynsl bose-DitHmTeiiHa. CBSI3b CITMHA U CTATUCTHKH.
®opmyna [Tnanka u knaccudeckas hopmyina Panes-JxuHca.
XMMUYECKUI TOTEHIUAIL.

Pacnpenenenune ®epmu-upaxa. Yposens depmu.

Ipaktudeckoe 3ansTre N3 (2 vaca)
Tonspu3aiys IU3JIeKTPUKOB. MarHUuTHOE yIopsI0ueHIe

Bormpocsr u 3aganwus:

PONPEPOoOOAWNE

Knaccuueckue Mozienu nonspusanuy 1 NpOBOAMMOCTH.
[IpoBogMMOCTE METAILIOB.

DJeKTpUYEeCKH TOK B IIa3Me.

DreMeHTH! (PU3UKH Ta30BBIX Pa3psI0B.

Tumebl cBsA3ell aTOMOB B TBEPJIBIX TEJaX.

Pacmenyienne s3HepreTHYecKUX ypoBHEH BO B3aUMOAEHCTBYIOIIUX CUCTEMAaX aTOMOB.

O0pa3oBaHue YHEPTETHUECKHIX 30H.

JucriepcHOHHBIE KPUBBIE AJIs1 CBOOOIHOTO JIEKTPOHA U JJIEKTPOHA B KPUCTAILIE.

IMoustue 3¢ PexTUBHON MacChI.
KBa3zuuacTuisl.

[pakruueckoe 3ansTre No4 (2 waca)
CaepxnpoBogumMocTs. Ou3rka aTOMHOTO AIpa

Bomnpocs! 1 3axanust:
CBepXTeKyJecTb: KBAaHTOBAsI MOJETb U IBYXKUAKOCTHAS ()eHOMEHOJIOTHSI.

OCoNoaRwWNDEDNDE

OCHOBHBIE TOHSTHS TEOPUH CBEPXIPOBOJAUMOCTH.
Jlenrrons! u agponsl. HykoHEL.

TTonsTre u3ocmuHa.

DHeprus CBS3H B AIpE.

Bujpl siepHbIX peakiuid 1 UX OLIGHOYHAsI SJHEPreTHKA.
Peaxuust nenenus. [IpoGiiema pasneneHust H30TOMOB.
KanenpHas u o6onodeqHas Mojesu sapa.

[Tpobnema TOITOXKUBYIIMX CBEPXTSHKEIBIX JIEMEHTOB.

YrpaBnsieMblil TEPMOAIEPHBIA CUHTE3: BUJ peakUui, KpuTepuil JIoycoHa, BapuaHThl peann3alni.

PannoakTUBHOCTE. 3aKOH PAaMOAKTHBHOIO pacHaja.

IIpaktudeckoe 3ansTie No5 (2 gaca)
Beenenue B pusuky GpyHIaMeHTaIbHBIX B3aUMOACHCTBHIM

BOHpOCLI U 3alaHUs:

1. UYetbIpe BUa B3aUMOAEHCTBUSL, UX O0BEKTHI U TIEPEHOCUUKH.
2. [IpuHIMIIBI CHMMETPHUN B MUKPOMHUDE.
3. Hecoxpanenue P-ueTHocTu.
4. OynnamenranbHOCcTE CPT-cuimmerpum.
5. Benukoe o0bequHEHNE: IPYINa CHMMETPUH, BO3MOXKHOCTD IPOBEPKU, CTAOUIBHOCTh MATEPHH.
6. 0030p QpyHIaMEHTATBHBIX B3aUMOJICHCTBHI 110 KOHCTAHTE CBS3U.
7. HavaneHslii 5Tan sBosmonnu BeenenHoit.
5.2. Conepxanue caMoOCTOSITEJILHON PadoOThI 1O AMCHUIIIIMHE (MOYJII0)
CoaepikaHue 00s13aTeJILHOH CAMOCTONAATEIHLHOH PadoThI M0 ANMCHUILINHE

Ne Tembl AMCUHMILIMHBI Coz[epmaﬂun ¢ Tpoayxrat

n/n CaMOCTOSITEJIbHON padoThI JAeATeTbHOCTH

1 | KunemaTtuka marepHanbHOW TOYKM B JEKAPTOBBIX KOOpAMHaTax.| BeneHue KkoHCHEKTa JeKUUU Koncnekr
WnrerpupoBanne BToporo 3akoHa HerotoHa. O06oOmenHble| [Toaroroska K npaktuueckoid | KoHCIEKT; OTBET 1O
koopauHatel. [IpuHuun Hammensinero aeifctBusa. IlpuHnun| paGore Teopuu paboThl
oTHOcuTeNbHOCTH [ anmunes. Dynkuus Jlarpamka cBoOoaHOU
YaCTHUIIBI.

2 | ®ynxuus Jlarpamka cucteMbl YacTHL. YTII0Bas ckopocTh. TeHsop | Benenne koHCIeKTa JIEKIMH Koncnekr
nHepiyd. MoMeHT uMmynbsca TBepjaoro tena. CompukocHoBeHHE | [ToaroroBka K mpakTuueckod | KoOHCIEKT; OTBET Mo
TBEpAbIX Tell. JIBIKEHHE B HEMHEPLMAIBHOI CHCTEME OTCUETa pabore Teopuu paboThl

3 | Oneprus. HWwmnynsc. Ilentp wuHepuumu. MomeHT wuMmynbca. | Benenne koHCIeKTa JIEKIMH Koncnekr
OpnomepHoe gapwxenue. Ilpuenennas wMacca. JIBuwkeHue B | Iloaroroska K mpaktuuyeckoir | KoHcmekt; oTBeT mo
HeHTpanbHoM roje. Kemnepoa 3agada. YpasHeHus ['aMunbpToHa. | pabore TEOpUH pabOTHI
VYpasuenus ["ammiipTona- SIxo6m /Cp/

4 Benenne koHCIeKTa JEKIMH Koncnekr
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Anunabarudeckue — uHBapuaHThl.  CBoOomHbie  omHOMepHble | [TonrortoBka k mpakruyeckoit | KoHcmekT; oTBET mo

konebanus. BoiHyxnenHsle konebanus. KoneGanus cuctem co | pabote Teopuu paboThl
MHOTHMMH  CTEIICHSAMH  CBOOOJBL.  3aTyxamlue KojeOaHus.

BriHyxeHHBIC KoJeOaHus npu HaJINYUHU TpEHHUSI.

[TapameTpHuecKHii pe30HaHC. AHTAPMOHHYECKHE KOJIeOaH s

CkopocTb  pacnpocTpaHeHus: — B3aumopeiictBuil.  Muteppan. | BeneHue KOHCIIEKTa JICKIMU Koncnekr
Cob6crBennoe Bpems. IIpeobpaszosanue Jlopenna. IIpeobpasosanue | [Moaroroska K npaktuueckoid | KoHCIEKT; OTBET 110
ckopocTd. UYeThIpeXMEpHbIE BEKTOpBl. OJHEPrus M HMILyJbC. | paboTe TEOpuH paboThHI
UYerelpexmepHblii  ummynasc.  Pacmag  dyactun.  Yimpyrue

CTOJIKHOBEHMS YaCTHIL

OCHOBHBIE TOHATHS 3JIEKTPOJUHAMMKU: 3JIEKTpUUecKUll 3apsy,| BeaeHue KOHCIEKTa JICKIMU Koncnekr
JIEKTPUYECKUH TOK, DIEKTPUYECKUI TUIOJb, TUIOIbHBIA MOMEHT,| IToaroroBka kK mpaktudeckoir | Koncmekr; oTBeT mo
JMTIONbHBI MOMEHT 3JIEKTPUYECKOTO TOKAa. OJEKTpUYECKHE M| pabore Teopuu paboThl
MarHuTHblE ~ MYJBTHIONH.  OJIeKTpUYecKas W MarHuTHas

HaINpsXKEHHOCTU. Bekropsr MarHUTHOM UHYKIUN u

3IEKTPUIECKOTO cMemeHuUs. [I0TOK 3IeKTpuieckoro ¥ MarHUTHOTO
noias.  ONEKTpUYEeCKUe U MAarHUTHbBIE — CUWJIOBBIE  JIMHHU.
DnekTpocTaTHuecknii  moreHmwan.  [lagenwe  HampspKEHUS.
ComnpoTuBieHue NpoBoJHuKa U 3akoH Oma. 3akoH KyioHa, 3akoH
JNEKTPOMArHUTHOH WHAYKIWMK. CHCTEMBI €IWHHI] HW3MEpeHUS
¢bu3UYecKUX BEIMYMH. DJIEKTPOABIIKYIIAs cuna. 3akoH JDxoyms-

Jlenma

CranuoHapHOe 3J1EeKTpOMarHuTHoe moje. YpaBHeHHs MakcBeiia | BegeHue KOHCIIEKTa JICKIMU Koncnekr

It CTalHOHAPHOTO 3JIEKTPOMAarHUTHOTO TIOJISt B | IlogroroBka k mpaktudeckod | KoHcnekr; oTBer no
nuddepeHanbHON U HHTErpanbHoi Gopme. I'pannynsle ycnosus | pabore TEOpHH pabOTHI

JUTSL BEKTOPOB CTAIMOHAPHOTO DJIEKTPOMATHUTHOTO OIS DHEPTHS
CTalHOHApPHOTO  JJIEKTPOMAarHUTHOTO  moisl.  Teopema 00
0/IHO3HAYHOCTHU pelieHus ypaBHEHUI CTallMOHAPHOTO
9JIEKTPOMArHUTHOTO ToJIsl. CKaJSIPHBIA U BEKTOPHBINA OTEHIIAAIIBI
CTALIOHAPHOTO IEKTPOMArHUTHOTO MOJIs. Y CIIOBUS KAIHOPOBKHU.
Vpaaenns Jlammaca u IlyaccoHa amsi BEKTOPOB CTallMOHAPHOTO
AJIEKTPOMArHUTHOTO TOJIS

CKansspHBIA ¥ BEKTOPHBIN MOTEHIINANBI JIEKTPOMAarHUTHOTO ToJs. | BemeHnne KoHCIEKTa JEKIHH Koncmekr
KanmubpoBouHas WMHBAapUAHTHOCTh DJIEKTPOMArHUTHBIX mojeil. | [Moaroroska K mpaktuueckoi | KOHCIEKT; OTBET 1O
VYcnoBust kannOpoOBKM: KYJIOHOBCKas KaaMOpPOBKAa M KaaMOpoBKa | pabore TEOpHH PabOTHI

Jlopenna. Ypasuenus Jlamaca, Ilyaccona u JanmambGepa st
CKaJISIPHOTO U BEKTOPHOTO TIOTEHIMAJIOB 3JEKTPOMArHUTHOTO
T10JI4. MCTOIU)I peueHuA 3aaa4 JJIA MEPEMEHHOT0
9JIEKTPOMArHUTHOTO MOJs. TEeH30p 3JIeKTPOMArHUTHOTO IIOJIS.
ypaBHCHI/IC JABHMXKCHUA Sapﬂ)KCHHOﬁ YaCTUIIbI B 3JICKTPOMaroiuTHOM
moje B 4eThlpexMepHoil ¢opme. Jlarpamxuan W IecTBHE JUTA
MEPEMEHHOT0 3JIEKTPOMAarHUTHOTO ToJs. BriBox ypaBHEHMM
MakcBesuia ¢ MOMOIIbI0 BAPHALIMOHHBIX ITPUHIUIIOB

Tenzop snexkTpoMarHuTHOro mnois. YpaBHeHus: Makcsemna B | Benenue koHCIEKTa JEKIMH Koncnekr
9eTBIPEXMEPHOH (opMe. 4-TIOTEHIMAI IEKTPOMArHUTHOTO mous. | IToAroToBKa K mpakTuueckol | KOHCIEKT; OTBET Mo
OJeKkTpoMarHuTHele BOJHBI B BemlecTBe. Popmyna Makcsemna. | pabore TEOpHH PabOTHI

OneKTpoMarHuTHas IpUpoJa cBeTa. MOHOXpoMaTnyeckas IIocKas
JJIEKTpOMarHuTHas  BosmHAa.  OTpaxeHHe U IpeJIoMIICHHE
9JIEKTPOMArHUTHBIX BOJIH. DHEPTUs U UMITYJIbC JJIEKTPOMarHUTHOH
BoJHbL. CHieKTpalbHOE pas3iioxKeHHe. YacTHYHO HOJISpU30BaHHbIH
ceer. ['eomerpuyeckas onrtuka. Ilpenensl npumMeHHMOCTH
TEOMETPUYECKON ONTUKU. M3mydeHune >71€KTpOMarHUTHBIX BOJIH.
3anazgpiBatomine noteHuuansl. [lotennuans! Jlnenapa-Buxepra.
Ilone cucreMpl 3apgagoB Ha JAlNEKMX pAcCTOSHUAX OT HEe.
JunonsHoe usmydenue. MzmydeHne 6bICTPO JBIKYIIETOCS 3apsia.
Topmoskenne uznydenueM. PaccessHue 3apsHyKEHHBIX YaCTHUIL

OcHOBHBIE JTambl pa3BUTUS HIEM KBAHTOBOW MexaHMKH. | BeneHue KOHCIEKTa JEKIMH Koncnekr
KBanToBbie CBOICTBa 3IEKTPOMArHUTHOTO usirydenus. | [logrotoBka k mpaktudeckodt | KoHcmekT; oTBeT mo
@orornextpudeckuit ¢ dext. YpapHenue DifnmTeitHa. DddekT | paGore TEOpHH PabOTHI

Kowmmrona. I'mmore3a ne Bpoitnsa. BomHoBBIe cBolicTBa 4YacTHIl.
Omeitel [IpBuccona u  Jxepmepa.  OKcrepUMeEHTalIbHbBIE
MOATBEPXKICHUS TUIOTE3bl e bpoiins. JudpakinoHHbBIA OMBIT ¢
JBYMsI IENIIMU

BonroBast ¢yHKums cocTostHHA dactunsl. CrartmctHdeckas | BeneHme KOHCIIEKTa JIEKIHN KoHcrekT
MHTEpIpeTaus BoJHOBOH (ynkuuu. Ilpunuun cymepnosuumu | IToxroroBka K mpaktudeckoil | KoHCIEKT; OTBeT o
pabote TEOpUH pabOTHI
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cocrosiuuii.  COOTHOIIEHHsT ~ HeomlpeaeleHHocTed. [ 'panmma
IIPUMEHUMOCTH KJIACCHYECKOT'0 CrI0oco0a ONUCaHUs SIBICHUN

12

BonmnoBas QyHKmus cocrosHus yacTHOBL.  CTaTHCTHYECKas
UHTEpHpeTanust BOJHOBOW (yHKuuu. [IpHHIMI Cynepro3uiuu
cocrosiuuii.  COOTHOIIEHHs ~ HeomlpeaeleHHocTed. [ panmma
MIPUMEHUMOCTH KJIACCHYECKOTO c110c00a OMUCaHUs SBJICHUH

Benenne koHCTIEKTA JICKIIUH

Koncnekr

[ToaroroBka K MPaKTHYECKOH
pabote

Koncmnekr; oTBeT 110
Teopuu paboThl

13

[Ipencrasnenue (usznveckux BenudyuH omneparopamu. [locrynar o
CIIEKTPE BO3MOXKHBIX 3HAUYCHHUI (pr3ruecKoi BenunauHbl. [Toctynar o
pacipesieNIeHUy BEpOSITHOCTEN IO CIEKTpY 3HaueHuil ¢usnueckoit
BeIU4MHBL. OTnMcaHue COCTOSHUM CUCTEMBI B KBAHTOBOW MEXaHHKE.
IMonublil kBaHTOBOMEXaHUUeckuil Habop. YpaBHeHue IlIpeaunrepa.
[Ipuammn  npuuuHHOCTM B KBaHTOBOW  MexaHumke. CnuH
aeMeHTapHbIX yactull. Oneparopsl ClIMHA

Benenue koHcIekTa JeKIuu

Koncmekr

[ToaroroBka K MPaKTHYECKOH
pabote

Koncmnekr; oTBeT 1Mo
Teopuu paboThl

14

Quszuka  MUKpOMHUpa M €€  COBPEMEHHOE  COCTOSHHE.
OyHIaMeHTalbHbIE B3aUMOJCHCTBUS U HMX XapPaKTEPHCTHKHU.
Knaccudukanus anponoB. bapuonel u Me30Hbl. CTpaHHBIE |
ouapoBaHHble dacTullbl. Kiaccudukanus dacTull 1O BpPEMEHH
KU3HM: CTAOMIBHBIC YaCTHI[BI, KBA3UCTAOHMIbHBIE M PE3OHAHCHI.
Antnuactunpl.  Teopun [upaka u @eiiumana. OTkpbiTue
IO3UTPOHA U aHTUIIPOTOHA

Benenne koHCTIEKTA JICKIIUH

Koncnekr

[ToaroroBka kK MpakTHYECKOU
pabore

KoHcnekT; oTBeT 1Mo
TEOpPHH PaOOTHI

15

3aKOHBl COXpaHEHHMs U cuUMMeTpud. IIpocTpaHCTBEHHbBIE U
BHYTPEHHHUE CUMMETpHU. TOUHbIE BHYTPEHHUE 3aKOHBI COXPAHEHUSL:
3aKOHBI COXPAHEHHS JJIEKTPUYECKOro OAPHOHHOTO U JIENTOHHBIX
3apanoB. HerouHble 3akoHBI coxpaHeHMs. M3ocummeTpus U
M30MYJIBTUILICTHI. 3aKOH COXpPaHEHHs H30CHHHA. YHHUTapHas
cuMmMmeTrpust. CynepMyIbTHILIETh

Benenue koHCIeKTa JEKIUU

KoHncmekr

[ToaroroBka K MpakTHYECKOU
pabore

KoHcnekT; oTBeT mo
TEOpPHH PAOOTHI

16

JlenTons! 1 KBapkH Kak (yHIaMeHTalmbHBIC YacTHIBI. KBapkoBas
CTpyKTypa OapHOHOB UM ME30HOB. KBaHTOBBIE IIPOLIECCHIL.
XapaKTepUCTUKU KBaHTOBBIX IIpOLIECCOB. BeposATHOCTH pacnaja u
cpenHee BpeMs SKU3HM dYacTHLbl. OQQeKkTHBHOE MOoIepeyHoe
CeUCHHE pEeaKINu. DBOJIONUS KBAaHTOBOW cucTeMbl. OmepaTop
9BOJIOIMU. AMIUIMTYJa BEpOATHOCTH IHepexonoB. KsaHToBas
TEOpHUs  B3aUMOJCHCTBHS  YacTHI. [eophsi  BO3MYILIEHHUH.
Huarpammel ®Oeiinmana. OOMEHHBIH MeXaHU3M B3aUMOJECHCTBHUIL.
OddexTrBHbI paguyc. KBanToBas 3mekTpoanHamMuka. PoToH Kak
KBaHT 9JIEKTPOMArHUTHOrO B3auMojelcTBus. KamubposouHas
MHBapHAHTHOCTH TeopHH. be3maccoBocTh (oTOHA

Be,I[eHI/Ie KOHCIICKTA JICKIINH

Koncnekr

[ToaroroBka K MpakTHYECKOU
pabote

KoHcnekT; oTBET mo
TEOpPHH PAOOTHI

17

CunpHble B3auMofeWcTBus. Teopus spepHbIx cun  FOkaBbl
KBanToBass XpoMmoauHaMuKa. ['JIFOOHBI KaK KBAaHTBl CHUJIBHOIO
B3aumoeiicteus. HeBbuleTanue kBapkoB u3 anpoHa. CnaOble
B3aUMOJICHCTBUA. XapaKTepHble 0COOCHHOCTHU CIa0bIX MPOLIECCOB.
Teopuss cmaboro B3aumoncicTBus Depmu.  YHuDHKAIUSL
UIEKTPOMAarHUTHBIX W cnabbIx  B3auMojeicTBuil. Teopus
anekTpociaboro B3auMojeicTBus BaiinOepra-Canama-Isiioy.
OTkpbITHE KBaHTOB ciaboro B3aumojelcTBus. CraHmapTHas
Mogenb. KanuOpoBounsle cummerpud. Mexanusm Xurrca. I[loucku
enuHoi Teopun (yHIaMEHTaNBHBIX B3auMmoneicTBuil. IIpobiema
CTabMIBHOCTH IpoTOHA. bapuonHas acumMeTpus BeenenHoil

Benenune KoHCIIEKTa JIEKIUHN

Koncmekr

[ToaroroBka K MpakTHYECKOM
pabore

Koncnekr; oTBeT o
TeOpuHu pabOThI

18

KBantoBomexanndeckass Teopuss aroma. Ilyrm mocrpoeHus
KBaHTOBOI1 Teopun atroma. AToM Pesepdopra, ero HeycTOHINBOCTS.
Boposckast Teopust atoma Bojopona. YpasHenue lllpenunrepa nmst
YacTHLBl B ILEHTPAIbHOM IOJIE. YCJIOBUS  CYyLIECTBOBAHUS
¢bu3ngeckoro pelenus yYpaBHEHUS [penunrepa TSt
BOJIOPOAONIOJOOHOIO aTOMa. YPOBHU 3HEPIUY, TJIaBHOE KBAaHTOBOE
Yyhca0.  BeposATHOCTP  NPOCTPAHCTBEHHOIO  PACHpEEICHHUs
JJIEKTPOHA B aTOME. A3UMYTaJIbHOE U MArHUTHOE KBAHTOBBIE YHCIIA.
Uznydyenue BOAOpOAONOAOOHOTO atomMa. MOMEHT HMMIyJbca
¢dotona. IlpaBmma otbopa. Popmyma bBamemepa M OCHOBHEIE
cnektpanpHble cepud. CIUH 5eKkTpoHa. Bo30HBI U (QepMHOHBL.
IIpaBuno cloxeHHs MEXaHHMYECKUX MOMEHTOB. I'mpoMarHuTHoe
OTHOLICHUEC JJIsL Op6I/ITaJ'[I>HOFO n CIIMHOBOT'O MOMCHTOB.
Pesynbrupyromuii  MarHuTHeIE  MoOMeHT. CnuH-opOuTanbHOE
B3aumogeiicteue. ToHkas cTpykrypa auHui. IlocTosHHas TOHKOM
CTPYKTYpbl. MHoOrosnekrponssle aromsl. IIpunnun Ilaynu.
ONeKTpOHHbIE CIOW M OOONOYKH. DNEKTPOHHAs KOHGUTYyparus
MHOTOJIEKTPOHHBIX aTOMOB M NIEPUOJIUYECKAsi CUCTEMA 3JIEMEHTOB.

Benenune KoHCIIEKTa JIEKIIUHN

Koncmekr

BrInonHeHne JOMAITHETO
3a7aHus (KOHCIIEKTa)

Homarsee 3a1anue
(KOHCTIEKT)
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IIpaBuna oTbopa NpU HU3JIYYEHHH MHOTOJJIEKTPOHHBIX ATOMOB.
Knaccuueckne  Momenu — mossipu3alMd M IPOBOJMMOCTH.
[IpoBogumocTs MeTayuIoOB. ONEKTPUYECKWA TOK B  IUIA3Me.
OseMeHThl (U3MKH Tra3oBbIX pa3psAmoB. Tumbl CBsi3eil aTOMOB B
TBEpABIX TeJax. PacmieruieHne -»HEPreTHYecKux YpOBHEH BO
B3aMMOJICHCTBYIOLINX CUCTEMaX aTOMOB

19 | Moznens IBYXaTOMHOW LENMOYKH C IIOTCHIMAIBHBIM penbehoM | BeneHne KOHCIIEKTa JICKIHH Koncnekr
npsiMoyrosibHoW  (opmbl.  OOpa3oBaHHWE 3HEPreTUYECKUX 30H. | BEHINONHEHHE JOMALIHETO JlomaiHee 3aganue
JucriepCHOHHbIE KpUBBIE U1 CBOOOJHOTO 3JIEKTPOHA U AJIEKTPOHA | 3amaHus (KOHCIIEKTa) (KOHCIEKT)

B kpuctauie. Ilonstue 3¢ ¢dexkTuBHON Macchl. KBa3zuuacTHIBL
CoOCTBeHHass U NpPHUMECHAs IPOBOAUMOCTH IIOJYIPOBOJHUKOB.
KoHTakT 1ByX BBIPOXIEHHBIX MOJIYNPOBOAHUKOB. [IpuHImn
JEUCTBUSL  HONYNPOBOAHUKOBOrO  Ja3epa. CBEpXTEKYy4ecTb:
KBaHTOBasT MOJENb W  JABYXKHIKOCTHas  (DEHOMEHOJIOTHS.
OCHOBHBIE NIOHATUS TEOPUU CBEPXIIPOBOJIUMOCTH.

Jlenrronst u anponsl. Hyknonsr. [Tonsitie n3ocnrna. DHEPTuUs CBI3H
B siape. Buapl spepHbIX peakuuii M MX OIIEHOYHAs SHEpreTHKa.
Peaknust nenenust. [Ipodiema paszaenenus u3oronos. KanenbHas u
obonoueuHast mojenu sapa. @opmyna Belinzexkepa. Marnueckue
gucna. [IpobiieMa TOATOKUBYIIMX CBEPXTDKEIBIX DIEMEHTOB

20 | YopaBisieMblii TepMOSIAEpHBIM CHHTE3: BUJ peakuuii, kputepuil | BeneHue koHcHeKTa JeKUUH Koncnekr
Jloycona, BapmaHTBI peanu3anuu. PannoakTHBHOCTh. 3akoH | BplmosiHeHHE JOMALIHETO JlomaiHee 3aganue
panuoakTUBHOrO pacnana. CpaBHUTEIbHAs OLICHKA MPOHUKAIOIEH | 3amaHus (KOHCIIEKTA) (KOHCIIEKT)
CHOCOOHOCTH pa3NMYHBIX BUAOB pagualyi. EIMHUIBI H3MepeHuid
B paguanvoHHON ¢Qusuke. IlornomeHHas, 3KBUBaJEHTHas H
9KCHO3UIMOHHAS J03bl. OJIEMEHTBHl PaJUalliOHHOW KYJIBTYpHI.

OHeprus OTHA4u NpPU HU3JIYYCHUH KBaHTa. SnepHblii ramma-
pe3onanc 6e3 otaauu. [Ipumenenns SI'P. U3mepenue cBepxmansix
YaCTOTHBIX CIBUIOB. CBf3b MEXIy paJuycoM OOMEHHOTro
B3aMMOJICHCTBUS U MacCOM IIOKOsI €ro IEPEeHOCYNKOB. YeTsIpe BUa
B3aMMOJICHCTBUS,, WX OOBEKThl M NEPEHOCUYUKHU. [IpHHIUIBI
cuMMeTpud B MuKpomupe. Hecoxpanenue — P-uerHocTu.
CrmmpansHocTh Yactull. DyrnmamentansHoctb CPT-cummerpumn.
OCHOBHBIE MPE/CTABICHHUS KBAHTOBOM OJIIEKTPOAMHAMHUKH U €€
rpynma cumMmerpun. llapronnas wMoxaens HyKIoHOB. Cxema
CHJIBHOTO B3aMMOIlCI>iCTBId?I MEXAYy aApOHaMH. BaneutHeie u
MOpCKHE KBapKd. ACHUMIITOTHYECKas cBoOoga M KOH(paWHMEHT
KBapKkoB. M3ocmuH, CTpaHHOCTb, 4apM, HpPEIECTb B KBAaHTOBOU
XpOMOJMHAMUKE. DJIEMEHTapHas cXxema cJliaboro B3auMoJIeicTBUS.
OnexTpociaboe B3auMOAEHCTBHE M €ro TIpyIIa CUMMETPHUH.
Benmukoe oObemuHEHHE: TpyNIla CHMMETPHH, BO3MOXXHOCTD
IIPOBEPKH, CTAOMIBHOCTH MaTepuu. O030p (yHIAMEHTaNIbHBIX
B3aMMOJECICTBHUN MO0 KOHCTAHTE CBA3HM. HauanbHBI 3TaIl 3BOIIOIUN
Bcenennoit

Copep:kaHue cCaMOCTOATEIbHOM paboThI 10 AMCIMIIJIMHE HA BHIOOP

Ne TeMbl IHCHHMIITTUHBI Conepmanun ¢ Tpoaykrer

n/n CAMOCTOSITeJIbHOI padoThl JesiTeIbHOCTH

1 Kunemaruka MaTepuanbHON TOYKM B JI€KapTOBBIX KoopauHaTax. | WHnuBunyanbHoe — 3ananue | KoHcmekr
WnrerpupoBanue BTOporo 3akoHa Heiorona. OOoOmieHHbIe | (3a7a4u HOBBILICHHOM
koopauHatel. [lpuHiun Hammesbliero aeicTBus. I[IpMHIMI | CIOXKHOCTH)
otHocutensHOCTH [amunes. @ynkius Jlarpamxa cBobonHol | PedeparuBhas paGora Pedepar
YaCTUIIBI. [IpoexTHas pabdora, yuactue B | [Ipoexr, JIOKJIaf,

pabore KpYyXKa MO | Hay4YHAas CTaThs
ACTPOHOMMU

2 Oynkuusa Jlarpanka cucteMsl YacTHIL. YTJI0Basg CKOpocTh. TeHsop | WuauBunyansnoe  3amanue | Koncmekr
uHepiuu. MoMeHT umnynbca TBepaoro tena. ConpukocHoBeHue | (3amauu MOBBIIIIEHHON
TBEPIBIX TeJl. J[BikeHNe B HEMHEPLUUAIbHON CUCTEME OTCUeTa CJIO)KHOCTH)

PedeparuBhas padoTa Pedepar
[IpoexTHas pabdora, yuactue B | [Ipoexr, JTOKJIaJ,
pabore KpYXKKa MO | HAy4YHAas CTAThs
ACTPOHOMMU
3 Pueprusa. UWmnynsc. Llentp wuHepumn. Moment wummnyibca.| WunuBunyanbHoe — 3amanue | KoHcmekr
OpnHomepHoe nBumxeHue. llpuBenennas wMacca. Jlpwxenue B| (3amaun MTOBBIIICHHOM
eHTpanbHOM mosie. KerepoBa 3amada. YpaBHEHUS ['aMHIIBTOHA. CIIOKHOCTH)

|YpaBuenus I'amusibToHa-SK00M
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Anunabartuueckue  uHBapuaHtel. CBoOoaHble  ogHOMepHble | VMumuBuayanbHoe — 3amanue | KoHcmekr

kosebanus. BreiHyxaeHHble konebanus. Komebanus cuctem co | (3amaun MOBBIIIEHHON

MHOTMMH  CTENECHSMH CBOOOJBL.  3aTyxaromue KojeOaHus. | CI0XKHOCTH)

BriHyxeHHBIC KosieOaHus npu HaJIM4UHU Tpenus. | PedepatuBHas pabota Pedepar

[MapameTpuueckuii pe3oHaHC. AHTapMOHUYECKHE KOJeOaH s IpoekTHas paboTa, yuactue B | [Ipoekr, JIOKJIAI,
pabote KpyXKKa 110 | Hay4Has CTaTbs
ACTPOHOMHU

Cxopoctp  pacmpocTpaHeHusi  B3ammopenictBuil.  UartepBan. | UnamBunyanenoe — 3amanue | Koncmekt

CobcTBeHHOE BpeMsI. [IpeobpaszoBanue Jlopenna. | (3amaun TIOBBIIIEHHON

IIpeoOpazoBanue ckopocTH. YeThpeXMepHBIE BEKTOPBI. DHEPTUS U | CI0KHOCTH)

umnyiabe. YerelpexmepHblid ummnyiabe. Pacnan vactun. Ympyrue | PedeparuBnas pabota Pedepar

CTOJIKHOBEHUS YaCTHLL IIpoekTHas padota, yuactue B | [Ipoekr, JTOKJIA/I,

pabore KpYXKKa 110 | Hay4Hasl CTaTbhs
aCTPOHOMMHU
OcCHOBHBIE TOHSTHS AJIEKTPOIWHAMHKH: JJIEKTpudeckuil 3apsa, | UngmBunyanenoe — 3amanne | KoHcmekr
ANEKTPUYECKUI TOK, SIEKTPUUYECKUI TUII0JIb, AUMIOJIBHBII MOMEHT, | (3a1adn MTOBBIIICHHOH
IUIONBHBIT MOMEHT JJIEKTPHUYECKOTO TOKA. ODJEKTPUYECKHE H | CIOKHOCTH)
MarHuTHblE ~ MYJIBTUNONM. OJEKTpHdeckas M  MarHuTHasg | PedeparuBHas paGora Pedepar
HanpsKCHHOCTH. BeKTOpH MAarHUTHOM HHIYKOUA n HpoeKTHag pa60Ta, y4acTue B HpoeKT, JOKJIan,
QJICKTPHUYICCKOI'O CMCLICHUS. IToTox AJICKTPUICCKOT'O u pa60Te Kpy>KKa 0 | Hay4dHas CTaTbs
MAarHHTHOTO IOJIA. DIEKTPUYCCKHE U MATHUTHBIE CUJIOBBIC JIMHAH. | aCTPOHOMHUHM
DJEeKTpOCTaTUYECKUH  moTeHuuan. llageHne — HamnpsHKEHUS.
CormpoTtuBienne mpoBogHnKa u 3akoH Oma. 3akon Kymona, 3axon
9JNIEKTPOMAarHUTHOW WHAYKIMH. CHCTEMbl €IUHHIl H3MEPEHUs
(U3NUECKUX BEIMYMH. DICKTPOJBIKYIIAs cuia. 3akoH J[xoyms-
Jlenna
CrannroHapHO€ AJIeKTpOMarHUTHOE Toje. YpaBHenus MakcBemura | UnamBunyanenoe — 3amanme | KoHcmekr
ULt CTallMOHAPHOTO 3JIEKTPOMAarHUTHOTO oJIst B | (3amaum TTOBBIILICHHOM
nuddepeHnanbHOR W MHTErpayibHOW  (Gopme. ['paHHUHBIC | CIOKHOCTH)
YCIIOBUSI 71 BEKTOPOB CTAllHOHAPHOTO 3JIEKTPOMAarHuTHOro noins. | Pedeparushas paGora Pedepar
OHEprus CTalMOHAPHOTO JIEKTPOMAarHuTHOTrO 1osisi. Teopema 06 | TIpoekTHas pa6ora, yaactue B | [Ipoekr, JIOKJIaI,

OJIHO3HaYHOCTHU peleHus ypaBHEHUI CTalMOHAPHOTO | paboTe KPyXKKa 0 | HAyYHAast CTaThs
3JIEKTPOMArHUTHOTO 1011, CKaAPHBIM W BEKTOPHBIA TIOTEHIMANBI | acTPOHOMHH

CTALOHAPHOT0 3JIEKTPOMArHUTHOTO MOJIs. Y CI0BUS KaluOpOBKU.

Vpasuenus Jlamiaca u IlyaccoHa 1 BEKTOPOB CTaLMOHAPHOTO

JIEKTPOMATrHUTHOTO 110JISI

CKansgpHbIi U BEKTOPHBIN IOTCHIIUAJIBI SIEKTPOMAarHUTHOTO nofisl. | MunuBuayansHoe — 3amanue | Koncmexr
KanuOpoBouHas HMHBapHaHTHOCTb 3JIEKTPOMArHUTHBIX HOJeH. | (3amauu HOBBINICHHOM

VYcnoBus KanuOpoBKH: KyJIOHOBCKasl KaluOpoBKa M KaJIUOPOBKA | CIOXKHOCTH)

Jlopenma. YpasHenus Jlammaca, Ilyaccoma m Jlamambepa mns | PedeparuBnas pabora Pedepar
CKaJIAPHOTO ¥ BEKTOPHOIO TOTEHIHAIOB 3JIEKTPOMATHUTHOTO | TIpoekTHas pabora, yaactue B | [IpoekT, JIOKJIaz,
nond.  Meroxel  pemieHMs  3agad Ul IIEPEMEHHOIO | pabore KPYyXKa 0 | HAyYHask CTaThs
SJIEKTPOMArHUTHOTO TONA. TEH30p SJIEKTPOMArHUTHOTO TMOJA. | aCTPOHOMHUM

VYpaBHeHuE JIBYKEHUS 3apsHKEHHOM YaCTHILIBI B

JIEKTPOMAarHUTHOM II0JI€ B YeThIpexMepHOil popme. Jlarpamxuan

U JeHicTBHE JUI IEPEMEHHOIO IEKTPOMArHUTHOTO 10Jis. BeiBox

ypaBHeHUI MakcBellia ¢ IOMOIIBIO BAPUALIMOHHBIX IPHHLUIIOB

TeH30p 3JIEKTPOMArHUTHOro Mojsl. YpaBHeHUs Makcsemia B | MunuBunyansHoe — 3azaHue | Koncmekr
4eThIPEXMEpPHOH (opMe. 4-MOTEHIMAN DIICKTPOMAarHUTHOTO moJisi. | (3amadu MOBBIIIIEHHOMN
OJeKkTpoMarHuTHele BONHBI B BemlecTBe. Popmyna Makcseia. | CI0KHOCTH)

OnexTpOMarHMTHas — Ipupoja  cBeTra.  MoHoxpomaruueckas | PedepatuBHas paboTa Pedepar
IJIOCKas 3JIEKTpOMarnuTHas BonHa. OTpaxkeHne u mpenomyenue | ITpoekTHas pa6ora, yaactue B | [Ipoekr, JIOKJIaz,

OJICKTPOMArHUTHBIX BOJIH. BHCpFI/IH 1 UMITYJIBC 3J'ICKTpOMaFHI/ITHOﬁ paﬁoTe Kpy>XKa 110 | Hay4YHas CTaThs
BONHBL. CHEKTpanbHOE pasioxkenue. YacTHIHO MOJIAPU30BAHHBIA | acTpOHOMMM

cBeT. ['eomerpuueckas onrtuka. Ilpemensl HPUMEHHMMOCTH

reOMEeTpHUYECKOH ONTHUKHU. V3myueHue 3JIeKTPOMAarHUTHBIX BOJIH.

3anasasiBarone noreHnuansl. Ilotennuans Jluenapa-Buxepra.

ITone cucTeMbl 3apsiiOB Ha JAJNEKMX PAcCTOSHHUAX OT Hee.

JunoneHoe usitydeHue. M3nydenue ObICTPO ABHXKYIIETOCS 3apsijia.

Topmoxenne n3nydeHneM. PaccesiHue 3apsyKeHHbIX YaCTHIL

OcCHOBHBIE 3Tallbl pa3BUTUS UAedl KBaHTOBOW MexaHuku. | MunuBunyanpHoe — 3azaHue | Koncmexr
KBanToBble CBOWCTBa 3JIEKTPOMArHUTHOTO n3nydeHus. | (3amadu MIOBBIIICHHOM
dotoanexTpuueckuii dpdekr. YpaBHeHue DitHmTeHa. DPPEKT | CIOIKHOCTH)

KomnTona. I'mnoresa ne bpoiing. BonnoBele cBoiictBa yactull. | PedeparuBnas paborta Pedepar
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Onbitel  [IpBuccona u  Jxepmepa. OkcnepumeHTtanbHble | [IpoekTHas pabota, yuactue B | [Ipoekr, JTOKJIA/I,
HNOATBEPXKJACHUS TUNOTe3bl Ae bpoiinsa. JudpaxiuuonHslil onslT ¢ | pabote KpYy»KKa [0 | HAay4Has CTaTbs
JBYMs ILEJIIMH aCTPOHOMUH
10 | OcHoBHBIC STanbl pa3BUTHS HAeH KBaHTOBOH MexaHukW. | MumuBnayamsHoe — 3amaHue | KoHcmekr
Ksanroseie CBOICTBa 3JIEKTPOMArHUTHOTO u3nyveHus. | (3amaun TIOBBIIIIEHHON
Dotoanextpuueckuil sddekr. YpaBHeHue DifHmTeldHa. DPPEKT | CIOKHOCTH)
Komnrona. I'nnoresa ne bpoiina. Bonnosele cBoiictBa uactull. | PedeparuBnas pabota Pedepar
Omeiter  [IpBuccoma u  JIkepmepa.  ODKCIepHMEHTaNbHBIC | [IpoekTHas pabora, yaactue B | [IpoekT, JIOKJIaI,
HOJTBEPK/IEHAS THIOTE3BI 1€ bpoiis. JuppakuroHHbIH ONbIT € | paboTe KPYyXKa 10 | HAy4Has CTaThs
JBYMs ILEJIIMH aCTPOHOMUH
11 | BonuoBas ¢yHkuus cocTostHus uwacTuubl. Cratuctudeckas | MuauBunyansHoe — 3amaHue | KoHcmekT
MHTEpIpeTanus BONHOBOH ¢yHKImu. [IpuHIMN cymepnosumun | (3amadu HOBBINICHHOM
coctosiHuil.  CooTHolleHUs — HeompejenaeHHocTed. ['paHuna | clI0kHOCTH)
MIPUMEHHMOCTH KTACCHYECKOTO CIOC00a ONHMCaHUS SBICHUH PedeparuBhas padota Pedepar
IIpoekTHas padota, yuactue B | [Ipoekr, JTOKJIa/I,
pabote KpYy»KKa 10 | Hay4dHas CTaTbs
aCTPOHOMUH
12 | BonHoBas ¢yHKImsA cocrosHusA wacTuibl. Crartucrudeckas | MumuBnayamsHoe — 3amaHue | KoHcmekr
MHTEpIIpeTanus BONHOBOHM (yHKImH. [IpuHIMN cymepnosumun | (3amadu HOBBINICHHOM
coctosiHuil.  CooTHomleHHs — HeompeneneHHocTedl. ['paHuna | cloxHOCTH)
MIPUMEHUMOCTH KJIACCHYECKOT'0 CII0c00a ONUCAHUS SBICHUN PedeparuBHas padota Pedepar
IMpoexrHas paboTta, yuactue B | [Ipoekr, JIOKJIaJ,
pabote KpYyKKa 10 | HAay4Has CTaThs
aCTPOHOMMHU
13 | Ilpencrasnenue Gpuznueckux BenuuuH onepatopamu. Ilocrynar o | MuauBunyansHoe — 3amanue | KoHcmekT
CTIEKTpe BO3MOXHBIX 3HaUeHUH (u3ndeckoi BenmunHsl. [loctynar | (3amaun HOBBINICHHOM
0 pacmpeleleHUHd BEpOSTHOCTEH IO CHEKTPY 3HA4YEeHUH | CIO0XKHOCTH)
¢msnueckoit BemmduHBL. ONHCaHHE COCTOSHHM CHCTeMBI B | PedeparuBHas pabora Pedepar
KBaHTOBOH Mexanuke. IlonHblli KkBaHTOBOMEXaHM4eCKui Habop. | ITpoekTHas pabora, ydactue B | [Ipoekr, JIOKMIAI,
Vpasuenue llpemunrepa. IIpuHOMI IPUYMHHOCTH B KBaHTOBOH | paGore KPYyXKKa 10 | HAy4YHas CTaThs
MexaHuke. CIMH 31eMEeHTapHbIX YacTull. OnepaTopsl CIMHA ACTPOHOMHMH
14 | ®usmka MHKpOMHpa W €¢  COBpeMeHHoe cocrosHue. | MumuBumyanbHoe — 3amanue | KoHcmekr
OyHnaMeHTalbHbIE B3aUMOJCHCTBUA M UX XapaKTEpUCTHKU. | (3a1auu HOBBIIEHHON
Knaccudukarms aaponoB. bapuonsl U Me30HbI. CTpaHHBIE W | CJIOXKHOCTH)
oyapoBaHHBIe dacTHLBI. Knaccuduxanus yacTuil nmo BpeMeHM | PedeparuBuas pabora Pedepar
JKU3HH: CTaOMIIbHBIE YaCTHIIbI, KBAa3MCTAOW/IbHBIE M PE30HAHCHL. | [IpoekTHas pabora, ydactue B | [Ipoekr, JIOKJIaz,
Antnuactunel.  Teopum [upaka u  Oeiinmana. OTKpeITHE | paGore Kpy)KKa 10 | Hay4YHAasl CTaThs
MO3UTPOHA U AHTUIIPOTOHA aCTPOHOMMU
15 | 3akonbl coxpaHenus u cumMmerpuu. IlpoctpancTBenHble u | MHauBunyanpHoe — 3amanue | KoHcmekT
BHYTPEHHHE CHMMETpPUH. TouHBIE BHYTPEHHHE 3aKOHBI | (3a7auu HOBBIIIEHHON
COXpaHEHHMS: 3aKOHBI COXPAHEHHUS MEKTPHIECKOTO OAPHOHHOTO M | CIIOXKHOCTH)
JIENTOHHBIX  3apsanoB.  Herounsle  3akoHBl  coxpaHeHus. | PedeparuBHas pabora Pedepar
W30cHMMETpHS 1 H30MYIIBTHILIETBL. 3aKOH COXpaHeHus H30cnuHa. | [IpoekTHas pabora, yaactue B | [Tpoexr, JIOKJIaz,
VYuutapHas cuMmMmeTpusi. CynepMynbTUILIETh pabote KpYyXKKa 10 | HayJHAs CTaThs
aCTPOHOMMU
16 | JlemToHEI M KBapKH Kak (yHAAMeHTambHbIC YacTHIBL. KBapkosas | MumuBnmyamsHoe — 3amanue | KoHcmekr
cTpyKkTypa OapuoHOB 1 Me30HOB. KBaHTOBBIE mpouecchl. | (3amaun MOBBIIIIEHHOMN
XapaKTepUCTUKU KBAHTOBBIX IIPOLIECCOB. BEpPOATHOCTD pacmana U | CIO0XKHOCTH)
cpenHee BpeMs KM3HM uacTHIpl. OddexktuBHoe mnomepeuHoe | PedeparuBhas paGora Pedepar
CEYEHUE pEakluM. ODBONIONMA KBaHTOBOH cmcTeMbl. OmepaTop | IlpoekTHas pabota, yaactue B | [IpoekT, JTOKJIa,
SBOJIIONMM. AMIUIMTYIa BEPOATHOCTH TepexonoB. Ksanrosas | paGore KpyXKKa 10 | HAy4YHas CTaThs
TeOpHs  B3aUMOJNECHCTBHSA  4dacTHl. TeopHs  BO3MYNIECHHH. | acTpOHOMMH
Huarpammel @eitimana. OOMEHHBIH MEXaHU3M B3aHMOJECHCTBHI.
D¢ dexTruBHEI pagnyc. KBantosas snekrpoanHamnka. PoToH Kak
KBaHT DBJIEKTPOMAarHUTHOTO B3aumozeicTeus. KamubposouHas
MHBapHAHTHOCTH TeOpHH. be3maccoBocTh (oTOHA
17 | Cunbuble B3auMopneilctBusi. Teopus spepubix cui IOkaBbl. | MHamBunyansHoe — 3amanue | KoHcmekt
KBaHToBass xpoMmoauHamuka. ['JIIOOHBI Kak KBaHTBl CHJIBHOTO | (3a1adu HOBBIICHHOM
B3aumo/eiictBusi. HeBbuieranue kBapkoB W3 azapoHa. Cia0ble | CI0XKHOCTH)
B3aMMO/IEHCTBUA. XapaKTepHbIe 0COOEHHOCTH calbIX mpoueccoB. | PedeparuBHas pabora Pedepar
Teopust cmaboro B3ammopeiicteus @Depmu. Yuuduxanus | ITpoextnas pabora, yuactue B | [Ipoexr, JIOKJIA/I,
SJIEKTPOMarHUTHBIX W clabbix  B3auMozedcTBuil.  Teopus | paGore KpyXKKa 10 | HAy4YHas CTaThs
snexTpocnaboro B3ammonedcTeus BainOepra-Canama-I'msmoy. | actporoMum

OTkpbITHE KBaHTOB cnaboro B3aumopeiictBus. CranmapTHas
mogens. KamubpoBounsle cummerpuu. Mexanusm — Xwurrea.
IMoucku enuHoi Teopuu (YHAAMEHTANBHBIX B3aMMOJCHCTBHH.
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[Ipobnema cTaOWILHOCTH NPOTOHA.
Bcenennoit

bapuonnas acummerpust

18

KBantoBomexanmueckast Teopusi aroma. Ilytm mocTpoeHHs
KBaHTOBOH  Teopun  aroma. Artom  Pesepdopma, ero
HeycToiunBOoCTh. BopoBcKkast Teopust aToMa Bogopo/ia. Y paBHEHHE
Ipenunarepa ans 4YacTHLBl B IIEHTPAIbHOM IOJIE. Y CIOBUS
cylecTBOBaHUS (u3nueckoro pemieHus ypasHenus Llpenunrepa
UL BOAOPOJONOAOOHOTO aroMa. YPOBHH OJHEPIUH, TIJIaBHOE
KBaHTOBOE YHCIIO. BepostHOCTB IPOCTPAHCTBEHHOTO
pacmpenesieHns JIeKTPOHa B aToMe. A3UMYTaJIbHOE U MarHUTHOE
KBaHTOBbIE 4MCla. M3nydyeHue BOJOPOJONOJOOHOrO —aroMma.
MowmenT ummyabca ¢portona. [Ipasuna orbopa. ®opmyna bansmepa
U OCHOBHBIC CIIEeKTpaibHble cepud. CruH s3nekTpoHa. BosoHbl 1
¢depmuonbl. [IpaBuino CIOXKEHHS MEXaHHYECKHX MOMEHTOB.
['mpoMarHuTHOE OTHOLICHHE JJIsI OPOMTAIBbHOTO W CIIMHOBOTO
MOMEHTOB. Pe3ynprupyromuii MarHUTHBIH MomeHT. CrouH-
opburanpHOe B3auMmojeiicTBue. TOHKas CTPYKTypa JIMHHH.
[TocTosiHHAsT TOHKOW CTPYKTYpBL. MHOTORJIEKTPOHHBIE ATOMBL.
IMpunnun ITaynu. DnexkTpoHHbIE CI0M U 000J0YKH. DNEeKTPOHHAs
KOHOUTypalss MHOTOYJIEKTPOHHBIX aTOMOB M IEpHOANYECKas
cucreMa 3ieMeHTOB. IlpaBuna orbopa IHpu  HU3Iy4EHHH
MHOTO2JIEKTPOHHEIX aTOMOB. Kitaccuueckne MOIemt MoJsipu3aiy
u npoBoguMocTH. ITpoBoAUMOCTs MeTa/LIOB. DIEKTPUUSCKUI TOK
B IUIa3Me. DJIeMEHTH (PU3UKHM Ta30BBIX pa3psioB. THIEI CBs3el
aTOMOB B TBEpbIX Tellax. Pacierienue 3HepreTUIecKUX ypoBHeH
BO B3aMMOJICHCTBYIOIINX CHCTEMaX aTOMOB

UnpguBunyaneHoe — 3amganue
(3amaun MTOBBIIICHHOH
CJI0’KHOCTH)

Koncmnexr

PedepaTtuBHas pabora

Pedepar

IMpoekTHas paboTa, ydacTHe B
pabore KpyXKKa o
aCTPOHOMHH

IIpoexkT, JIOKJIaz,
HayJHasl CTaThs

19

Mopens IBYXaTOMHOH LEMOYKH C HOTEHLMAIBHBIM pelbedoM
npssMoyroyibHor  opmMbl.  OOpa3oBaHHE SHEPreTHUCCKUX 30H.
JlucriepcHOHHbIE KPUBBIE U1 CBOOOJHOTO JIEKTPOHA U JJIEKTPOHA
B kpucrawie. [lonstue sddexTrBHON Macchl. KBaszuuacTHIBI.
CoOcTBeHHasi U IPHMECHasl IPOBOJUMOCTb IIOJYIPOBOJHHUKOB.
KoHTakT [BYX BBIPOXICHHBIX MOJYIPOBOJHUKOB. [IpUHITHIT
NEeHCTBUS  TONMYIPOBOJHHUKOBOTO  jazepa. CBEpXTEKy4ecTb:
KBaHTOBass MOJEIb U  JBYXXKHMIKOCTHas  (PEHOMEHOJOTrusl.
OCHOBHBIE TTOHATHS TEOPHUHU CBEPXIIPOBOTAMOCTH.

Jlentonbt u anponsl. Hykionsl. IToHsiTHe H30cnuHA. DHEprus
CBSI3M B szape. Buael sOepHBIX peaknmMii M WX OLEHOYHas
sHepreTHka. Peakuuns nenenus. [IpoGnema pa3aeneHuss H30TOMOB.
KanenbHast u o6onoveunas moaenu sinpa. Popmyra Beiinzekkepa.
Marudeckue uyucia. ITpoGiemMa HOITOXKMBYMIUX CBEPXTSIKEIBIX
9JIEMEHTOB

WnnuBunyanpHoe  3anaHue
(3amaun MOBBIIIEHHOM
CJI0’)KHOCTH)

Koncnekr

PedeparuBHas paboTa

Pedepar

IIpoekTHas pabota, yyactue B
pabote KpYy>KKa o
ACTPOHOMHUH

[Ipoexr, JIOKJIaI,
Hay4Has CTaThs

20

VYnpasnsaemslii TEpMOAIEPHBII CUHTE3: BUJ PEAKLMH, KpUTEpUil
Jloycona, BapuaHThl peanu3anyuu. PaauoakTUBHOCTh. 3aKoH
pannoakTUBHOro pacnana. CpaBHUTENbHAs OLICHKA NPOHUKAIOLIEH
CHOCOOHOCTH PA3IMYHBIX BHIOB paauanuy. EXuHAIEI U3MepeHuid
B paauanMoHHOW ¢usuke. [lornomieHHas, SKBUBaJCHTHas U
9KCHO3UIMOHHAS J03bl. OJIEMEHTHl DPAIMAIMOHHON KYJBTYpHI.
OHeprus OTAAYM INpU M3IYYEHUM KBaHTa. SInepHbIi ramma-
pe3onanc 6e3 ornaun. [Ipumenenns SI'P. 3mepenne cBepxmanbix
YaCTOTHBIX CcABUTOB. CBfA3b MEXAY paguycoM OOMEHHOTrO
B3aMMOJICHCTBUS M Maccoil MOKOsS ero IepeHOCYMKoB. Yerbipe
BUJIA B3aMOJCHCTBHUS, UX OOBEKTHl M NMEPEHOCUMKH. [IpHHIUITBI
cuMMmeTpud B MuKpomupe. Hecoxpanenune  P-uerHocTn.
CnupanbHocTs uyacTull. PyHnameHTanbHocTs CPT-cummerpuu.
OCHOBHBIE ITIPEJCTaBICHUS KBAHTOBOH JJIEKTPOAUHAMHUKU U €€
rpynna cuMmmerpud. IlapToHHas Monenb HykJIoOHOB. Cxema
CWJIBHOTO B3aUMOJEHUCTBUS MEXAy aJpoHaMu. BanentHsie u
MOpPCKUE KBapKH. ACUMNTOTHYECKas cBOOOAa U KOH(palHMEHT
KkBapkoB. M3ocnuH, CTpaHHOCTb, 4apM, HpPEIECTb B KBAaHTOBOM
XpOMOJMHAMUKE. DJIeMEHTapHas cXxeMa c1aboro B3auMOJEeHCTBUSL.
OnexTpociaboe B3aUMOICHCTBHE M €ro TIpylna CHMMETPUH.
Benukoe oO0benMHEHUE: TIpylnlna CUMMETPUH, BO3MOXKHOCTb
IIPOBEPKH, cTabmiabHOCTh MaTepuu. O030p (GyHIAMEHTaNbHBIX
B3aMMOJCHCTBUM MO KOHCTaHTe CBA3W. HadampHel 3Tan
9BOJIIOIIMY BeeneHHoil.

WnnuBunyanpHoe  3anaHue
(3apaun HOBBINICHHOM
CJIOKHOCTH)

Koncnekr

PedepaTuBHas pabora

Pedepar

IpoekTHast paboTa, yqacTue B
pabote KpYyXKKa o
ACTPOHOMMH

[Ipoekr, JIOKJIAI,
Hay4yHas CTaThs

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH
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[Tpu opranm3anyuy U3y4eHns JUCHUIUIMHBI OYAYT UCIOIb30BaHbI CIEAYIONE 00pa3oBaTebHbIe TEXHOIOTHH:
MHPOPMALMOHHO-KOMMYHHUKAI[MOHHbIE TEXHOJIOTHH, TEXHOJIOTHSI OpraHU3alluy CaMOCTOSITEIbHONU pabOThI, TEXHOJIOTHS
pediaekcuBHOrO 00yUSHHUS, TEXHOJIOTHS MOTYILHOTO 00yIEHHsI, TEXHOIOTHS UTPOBOTO O0YUEHHsI, TEXHOJIOTHU TPYIIIOBOH
JIUCKYCCHH, HHTEPAKTUBHbBIE TEXHOJIOTHH, TEXHOJIOTHsI TPOOJIEMHOT0 00y4eHHs, TEXHOJIOTHS OPTaHU3aLuU
y4eOHO-HCCIIeI0BATENbCKON ISSITEILHOCTH, TEXHOJIOTHS TPOEKTHOTO 00yYEHH s, TEXHOJIOTHS Pa3BUTHS KPUTHIECKOTO MBIIIJICHUSL.

5.4. Tekymuii KOHTPOJ1b, IPOME:KYTOYHbIH KOHTPOJIb H IPOME:KYTOYHASI ATTeCTALUS

BannpHO-peiiTrHrOBast KapTa AUCHUILIMHBL 0POPMIICHA KaK MPHIOKEHHE K paboueil mporpaMMe IUCIHUIUIHHBL.
®DOHJT OIIEHOUHBIX CPENICTB TSI HPOBEACHNS IIPOMEKYTOUHOM aTTeCTalMy 00yJaroMUXCs [0 AUCHUIUTIHE 0(OPMIIEH OTAETEHBIM
JIOKYMEHTOM.

6. YHEBHO-METO/MYECKOE 1 TH®POPMAIIMOHHOE OFECIIEYEHHUE

JlaTa obpamieHns K 3IeKTPOHHBIM y4eOHBIM H3JaHHAM, YIEKTPOHHBIM 00pa30BaTeNIbHBIM PECypcaM, COBPEMEHHBIM 0a3zaM JaHHBIX U
H()OPMALOHHBIM CIPAaBOYHBIM CUCTEMAM COBIAJAET C AaTOH yTBepXKIeHHs paboueil IporpaMmbl

6.1. PexomeHayeMmast IHTEpPaTYpa

6.1.1. OcHOBHAs1 IUTepaTypa

ABTODHI, 3aryiaBue, CChUIKA Ha AJIEKTPOHHYIO OMOIHOTEYHYIO CUCTEMY WznarenbcTBo, TOX
COCTaBHUTENN
JI1.1  |Antynus, K. K. Knaccuueckas MexaHuka: yueOHOe mocodue Mocksa: Jupexr-Menna, 2014
URL: https://biblioclub.ru/index.php?page=book&id=240550
JI1.2  |Anemxesud, B. A. DIEKTPOMArHeTH3M: Y4eOHUK Mocksa: ®uzmarnut, 2014
URL: https://biblioclub.ru/index.php?page=book&id=275299
JI1.3  |Antynun, K. K. Teoperuueckas Gpr3nka aTOMHOTO Spa M DIEMEHTaPHBIX Mockga: {upexr-Memua, 2019

YacTull: yueOHO-METOAnYecKoe mocodue
URL.: https://biblioclub.ru/index.php?page=book&id=240556
6.1.2. lonoJiHuTebHAS JIUTEpaTypa

ABTODEI, 3arnaBue, CChlIKa Ha 3JIEKTPOHHYIO OUOIMOTEUHYIO CUCTEMY W3natenscTBO, roj
COCTaBUTENHN

JI12.1 |Cobones, C. B. OCHOBBI HEPETSITUBUCTCKON KBaHTOBOHW MexaHUKHU: yueOHoe|Mockpa: ®usmariut, 2017
nocobue
URL.: https://biblioclub.ru/index.php?page=book&id=485503

JI2.2  |byruxos, E. 1. ®usuka: yuebHoe nocodue — Kuura 3. Ctpoenue u cpoiictsa|Mocksa: dusmariut, 2010
BEILleCTBA.
URL: https://biblioclub.ru/index.php?page=book&id=75494

J12.3  [Kongpathe, A. C. |®Pusuka: cOOpHUK 3a1a4: yueOHOE mocodue Mocksa: ®usmatiur, 2005

URL: https://biblioclub.ru/index.php?page=book&id=76788
6.2 Ilepeyenb MPOrpaMMHOT0 oGecrevdeHus!

- Acrobat reader DC

- Dr.Web Desktop security, Dr.Web Server security

- GIMP

- Moii oduc, cepsuchl Sunexc 360 s obpazoBanus (mouta, Sunekc Juck, Aunexc Tenemoct, Sunekc nokymenTsl, Kanenaaps)

- MHoroyHKIIMOHAJIbHBIN cepBHC 0OMeHa nHpopManueit Max

- Apxusarop 7-Zip

- bpaysep Anpexc nyist opranuzanuit

6.3 Ilepeyenb MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, MPO(eccHoHAILHBIX 023 TaHHBIX

- OBC «YHuBepcuterckas OubIMoTeKa OHIanH»

- baspl nannbix Springer eBooks

- Emnnoe comeprxanue obmiero oopazosanus https://edsoo.ru/

- Bubsoreka nndpoBoro 0d6pazoBaresibHOr0 KoOHTEeHTa hitps://mMonypoku.pd/

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI (MOY JIS)

7.1|HaumeHOBaHME CHIEIMAIIBHOTO IIOMELICHUS: TOMEIIEHHUE JIJIsl CAMOCTOSTEIbHOM paboThl, UuTanbHbli 3a1. OCHAIIEHHOCTb:
[K-4mrt. ¢ BO3MOXHOCTBIO MOAKIOUEHHs K cetn «MHTepHeT» M oOecreyeHueM JOCTyna B DICKTPOHHYIO
nHpopmanronHo-o0paszoBarensHyto cpexy CICITY, Ipunrep-1mT., Tenedon-1mT., [TuceMennslii cron-4 wr., [lapra-2
IIT.

7.2|HanMmeHOBaHHE CIEUATBHOTO MOMENICHHS: YaeOHast ayIUTOPHS ISl IPOBEICHNUS JICKIIMOHHBIX 3aHATHH, TPAKTHICCKHX
3aHATHH, TPYIIOBBIX KOHCYJbTALMM, WHIUBUAYAJIbHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPOJS, MPOMEKYTOUHOM
arrecranuu, YdeOHas aymutopus. OcHameHHocTh: MenoBas nocka-lmr., Kommuekt yweGHON MeGenu, HOYTOYK,
MIPOEKIIMOHHOE 000pyJ0BaHUE (MYJIbTUMEIUIHBIN TPOEKTOP U SKPaH).

8. METOAUYECKHE YKA3AHMSA 110 OCBOEHHUIO JTUCIUITJIMHBI (MO Y JIS)

Pabora Haa TCOPCTUICCKHUM MATCPUATIOM IMMPOUCXOAUT KPaTKO, CXEMATHYIHO, ITOCIEA0OBATCIILHO (1)I/IKCI/IpOBaTI) OCHOBHBIC ITOJIOKCHUA,
BBIBO/JIBI, Q)OpMyHI/IpOBKI/I, O606H_IGHI/IH; IoMe4YaTbh BAXXHBIC MBICJIA, BBIACIIATH KIIFOYCBBIC CJIOBA, TCPMHHBI. l'[pOBepKa TCPMUHOB,
MOHITUH C MOMOILBIO 3HIII/IKJ'IOH6HPII71, CHOBapeﬁ, CIIPAaBOYHHKOB C BBIIIMCBIBAHHUEM TOJIKOBAaHHUM B TETpaab. O0603HAYUTH BOIIPOCHI,
TEPMHUHBI, MaTCpHra, KOTOpBIﬁ BBI3BIBACT TPYAHOCTHU, IOMETUTH WU INOIBITATHCA HAaWTU OTBET B peKOMeH}lyeMOﬁ JUTCparype. Ecmu
CaMOCTOSTCIIbHO HC y1a€TCA pa306paTI>CSI B MaTcpuaje, H€06XO,HI/IMO C(bOpMyJ'II/IpOBaTI) BOIIPOC U 3aJ1aThb NPENIOAABaTECIIIO.
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Hamnpagnenue noaroroeku: 44.03.05 Ienarornueckoe oopazoBaHue (¢ qByMs IPO(UISIMU TOATOTOBKH)
Hampasneunocts (mpoduiis): «Martemartika u Ouznkay
Pa6ouast nporpamMma quciuminasl « Teopernyeckas Gpu3nkay
[IpopaboTka pabouell Nporpammbl AUCUUILIMHBI, YAEIsSS 0OC000e BHHUMAaHWE MLEIsIM M 3aJadaM, CTPYKTYpPE H COJCPIKAHHUIO
JUCHHUIIIHUHBI. KOHCHCKTI/IpOBaHI/Ie HUCTOYHHUKOB, IOATIOTOBKa OTBETOB K KOHTPOJIbHBIM BOIIpOCaM, HPOCMOTP peKOMeHﬂyeMOﬁ
JIUTEPaTyphl, paboTa ¢ HHPOPMAITHOHHBIMU UCTOYHUKAMH B Pa3HBIX OpMaTax.
Taxkxe B IIpouecce N3y4CHNs JUCHUIIMHBI METOANYCCKUEC PCKOMCHAAIIUU MOT'YT OBITH n3JaHbl OTJACJIbHBIM JTOKYMCHTOM
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[Ipunoxenue
BanpHO-peATHHTOBas KapTa AUCIUILTHHEL « TeopeTndeckas (pr3uKay
Kypc 3-5 Cemectp 5-9
Bun xontpons MuHuMansHOe KOJHMIECTBO MakcumanbHOE
OasuioB KOJINYECTBO OaJJIOB

HanmenoBanue paznena «Knaccuyeckass MeXaHHKAa M TeOPHsI OTHOCHTEIBHOCTI
Texymuii KOHTPOJIb IO pa3iemy:
1 AynutopHas pabora 2,5 4
2 CamocrositenbHas paboTa  (cnenuanbHble 00s3aTeNbHbIE (POPMBI) 3,5 6
3 CamocrosiTenbHas paboTa (crnenuanbHbie POPMBI Ha BBIOOD) - 5
KoHTpoJIbHOE MEPOTIPHSATHE 10 pa3eny 8 15
TIpomexyTOoUYHBIIT KOHTPOJIb 14 30
HaunmeHoBaHHe pa3iesia «JIeKTPOTHNHAMHUKAY
Tekynmii KOHTPOJIB 10 pa3eny:
1 AyautopHast paboTa 3,5 6
2 CamocrositenbHas pabora (crenuanbHble 00s3aTeIbHbIe (HOPMBI) 2,5 4
3 CamocrositenbHas pabora (cnenuanbHble OPMBI Ha BBIOOD) - 5
KoHTposibHOE MEPONIPHATHE 110 pa3lieny - -
TIpoMexyTOYHBII KOHTPOJIb 6 15
HaumenoBanmue pa3nesa «KBaHToBass MexaHHKa»
Texymuil KOHTPOJIb IO pa3Aey:
1 AynutopHas pabota 16 24
2 CamocrostenbHas pabora (crenuaibHble 00s13aTeNbHbIC (OPMBI) 14 16
3 CamocrositenbHas pabora (cnenuanbHble OPMBI Ha BBIOOD) - 5
KoHTposibHOE MEPONIPHATHE 110 pa3leny 6 10
ITpoMeKyTOUYHBIH KOHTPOJIb 36 55
TIpomesxyTouHast aTTecTalus 56 100

HWroro: 56 100

Buael koHTpOIIS

Hepet{eHL HJIN IPUMEPBI 3aZ[aHPII>1, KpUTEPUHN OLICHKH U KOJIMICCTBO

Tembt JJI U3YUCHHUA U 06paSOBaTCJILHLIe PE3YIBTATHI

OayoB

Texymuii KOHTPoJIb 10 pasaely «Knaccnueckasi MeXaHUKA M TeOPHs OTHOCHTEIbHOCTH

1 | Aynuropnas pabora Jlexuun Tema:
0 — oTcyTCcTBOBAN HA JIEKITHH KunemaTtuka MaTepHalbHOM TOYKM B J€KAPTOBBIX KOOPAUHATAX.
1 — npucyrcTBOBaI Ha JIEKLIUU WnrerpupoBanue Broporo 3akoHa HerotoHa. OO6o6LIeHHbIE
IIpakTudeckue 3aHATUSA koopauHatel. [lpmHuun Haumenswiero neifctBus. [IpuHUIMD
0 — oTcyTCTBOBAN HA 3aHATHH orHocurenbHocTH lamunes. ®ynkuus Jlarpamxa cBoOOJHOM
0,5 — npucyTcTBOBAT Ha 3aHSTHH, HE BBIOIHAT 3a1aHIE YaCTUIIBI.
1 — BBINOJNHSI 3aJjaHKE C IOMOLIBIO NIPENOaBaTeNs
1,5 — BBIIONHST 3aJaHAE CaMOCTOSTENBHO, HO ¢ 3amMeyaHusMu 1o | Tema:
BBIIIOJIHEHUIO
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2 — CaMOCTOSITEIBHO CIIPABHUJIICS C BBIMOJIHECHUEM 3aaHHs
Hroro:
0 - 4 6anna

Oynkuua Jlarpanka cMcTEMBI 4acTHL. YTIJIOBas CKOpocTk. TeHzop
nHepUuH. MOMEHT mmiyibca TBepaoro tena. ConpUKOCHOBEHHUE
TBEPABIX Tell. JIBIbKEHUE B HEHMHEepLUalbHOU cucteMe orcuera /Cp/
Oueprusa. Ummynec. Lentp wuHepumn. MoMeEHT wuMITyIbCa.
OnnomepHoe aBwkeHue. IlpuBeneHHas wacca. /[IBikeHue B
nentpainbHoM monie. Kerueposa 3amaua. YpaBuenus ['amuimbToHa.
VYpaBHenus I'amunbToHa-AK00H

PesynbTaThl 00y4eHHUs:

3HaeT Gpu3nYecKue TEPMHUHBI B 00JIaCTH TEOpETHYECKOH pu3nku
VYMeeT, HCHONB3YyS MaTEMaTHYeCKHil ammapaT H 3HaHUS 110
TeopeTHdeckol (Gu3HKe, OOBICHATH NPUPOJHBIE W TEXHOTCHHEBIC
SIBJICHUS

CnocobeH OpraHu30BaTh IPOEKTHYIO IEATEIHHOCTh Ha OCHOBE
3HaHUI B 00JACTH TEOPETUUECKOH (PU3HKU

CamocrosrenbHast pabora (00s3aTebHbIC
(hopmeI)

Brimonnenne qoManHero 3aaaHus

0 — He BBITOJIHUI

0,5 — BBIIIOJIHKII HE BCe 3a0aHUs

1 — BBIIIOJIHUII BCE 3a[aHMsl, HO €CTh 3aMeYaHus

1,5 — 3aaHue BBITIOJIHEHO TIOJHOCTBIO U ITPABUIIBHO
Hroro:

0 — 6 6amnoB

Tema:

AnmnabaTuuyeckue WHBapHaHTBHI. CBoOOHBIE OJIHOMEpHBIE
kosnebanus. BeiHYKAeHHBIE KojeOanus. Koyebanus cucreM co
MHOTMMH  CTENEHSMH  CBOOOABL.  3aTyxaromme  KojeOaHus.
BrIHyXICHHBIC KoJIeOaHus npu HaJTUINH TPCHUSI.
IMTapameTprueckuit pe3oHaHC. AHTapMOHUYIECKUE KOJIeOaHusI

Tema:
CkopocTs  pacnpocTpaHeHus — B3aumogewcTsuil.  MHTepsai.
Cob6crBennoe Bpemsi. [IpeoOpasoBanue Jlopenua. [IpeodpazoBanue
CKOpPOCTH. UeThIpeXMEpHBIC BEKTOPBL. OHEPrusi M HUMILYJIbC.
UeTtslpexmepHbli uMnyisc. Pacnag wactui. Yopyrue CTOJIKHOBEHUS
4acTHUIL

Pe3ynbraTel 00yueHus:

3HaeT (QU3HYECKHE TEPMHUHBI B 00TaCTH TEOPETHIECKOH (PH3UKH
YMeeT, HCHONB3Ys MaTeMaTH4YeCKHH ammapaT M 3HaHUA 110
TeopeTHyecKoil (u3mke, OOBACHATH NPUPOIHBIE U TEXHOTCHHBIC
SIBJICHUS

CnocobeH OpraHu3oBaTbh IPOEKTHYIO [EATEIbHOCT Ha OCHOBE
3HaHMH B 00JaCTH TEOPETUUECKON (PU3HKH

CamocrosrenpHast paboTa (Ha BEIOOp CTyEHTa)

M3yueHue JONOIHUTEILHOTO MaTepraa 1o TemMe:
0,5 — 3 Gama — KOHCIIEKT;

0,5 — 2 6amta — nokiazn.

Hroro:

0 - 5 6amnos

Tewma:

AnnabaTuyeckue WHBapUAHTBHI. CB000IHEIE OJIHOMEpHBIE
konebanusi. BroiHykneHnele konebanus. Konebanus cucreM co
MHOTMMH  CTENEHSMH  CBOOOABL.  3aTyxarolme  KoJeOaHHs.
Brinyxaennbie Kojie0aHus pu HaJIMYUU TPEHHUSL.
[MapameTpuueckuii pe3oHaHC. AHTApPMOHHYECKHE KOJeOaH s

Tewma:
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CkopocTb  pacmpocTpaHeHHus — B3auMmojeicTBuil.  VHTepai.
CobctBennoe Bpems. [IpeoOpazosanue Jlopenia. [IpeobpazoBanue
cKopocTH. UYeThIpexMepHble BEKTOPBl. JHEpPrus W HMILYJIbC.
UeTtpIpexMepHBIi IMITYIIbC. Paciag yactui. Ypyrue CTONKHOBEHHUS
4acTuIl

PesynbTaThl 00y4eHHUs:

3HaeT Gpu3nYeCcKUe TEPMHUHBI B 00JIaCTH TEOPETHYECKOH Ppu3nku
VYMeeT, HCHONB3yd MaTEeMaTHYCCKUil ammapaT M 3HAHUS 110
TeopeTHdecKkol (H3HKe, OOBSICHATH NMPUPOJHBIE W TEXHOTCHHBIE
SIBIICHUS

CnocobeH OpraHu30BaTh IPOEKTHYIO IeATEIHHOCTh Ha OCHOBE
3HaHUI B 00JACTH TEOPETUUECKON (PU3HKU

KoHTposibHOE MEpOTIPHUSATHE 110 Pa3zety

0 — 15 GamioB

Tema:
KonrposbHas paboTa

Pe3ynbraThel 00yueHuUs:

3HaeT GpU3NYeCKUEe TePMHUHBI B 00JIACTH TEOPETHUECKON PU3HKH
VMeer, HCHONB3yS MaTeMaTHYCCKUil ammapaT M 3HaHUS 110
TeopeTHdecKoil (u3uke, OOBACHATH NPUPOIHBIE W TEXHOTCHHBIC
SIBJICHUS

CrocoOeH OpraHM30BaTh MPOCKTHYIO JEATENPHOCTH HA OCHOBE
3HaHUH B 00JACTH TEOPETUUECKOHN (PU3HKU

ITpoMe)xyTOUHBINH KOHTPOJIb (KOJMYECTBO 0a/LIOB)

0 — 30 6amoB

Texylmuii KOHTPOJIbL 10 pa3aely «JIeKTPOAHNHAMHUKA

»

1 | Aynuropnas pabora

Jlexun

0 — oTcyTCcTBOBAJ Ha JIEKLIUH

1 — npucyTcTBOBAI Ha JICKLIUU

IpakTHyeckue 3aHATUSL

0 — oTcyTcTBOBAN HA 3aHATHH

0,5 — mpucyTCTBOBAT Ha 3aHATHH, HE BBITOIHSII 3a1aHIE
1 — BBINOJIHSI 3aJaHKE C IOMOIIBIO NIPENOoaBaTeNs

1,5 — BBHINONHSN 3aJaHHE CaMOCTOSTENBHO, HO C 3aMEYaHUSIMH IO
BBITIOTHEHUTO

2 — CaMOCTOSITEBHO CIIPABHJICS C BBIMOJTHEHHEM 38 TaHHs
Hroro:

0 — 6 6amtoB

Tema:

OCHOBHBIE TIOHATHS DSJEKTPOAMHAMUKH: ODIIEKTPUUECKHU 3apsil,
3JIEKTPUIECKUI TOK, 3JEKTPUUECKUIN IUIOJIb, TUIIOJIBHBIM MOMEHT,
IUTONBHBIA MOMEHT DJJIEKTPHUECKOTO TOKa. JJEKTPUYECKHe U
MarHUTHbIE  MYJIBTHIIOJNM.  JJEKTpUYeckas M MarHUTHas
HaIpsDKeHHOCTU. BEeKTOPBI MAarHUTHOM MHIYKITUH U DIIEKTPUIECKOTO
cMmemieHus. [IOTOK  DJIEKTPUYECKOTO W MAarHUTHOTO  ITOJISL.
DnexTpudecKre u MarHUTHEIE CHJIOBBIE JINHHUMU.
OnexTpocTarnueckuil — moreHuuan.  Ilagenue — HampsDKEHUs.
Comnporusienue npoBoanrka u 3akoH Oma. 3akoH KynoHa, 3akoH
9JIEKTPOMArHUTHOW WHAYKIHMH. CHCTEMBbI €IUHHUI] H3MEPCHHUS
(bu3uyecKuX BENMYUH. DJIEKTPOABIDKYIIAs cuia. 3akoH Jkoyms-
Jlenna

Tema:
CranuoHapHOE JIEKTPOMArHUTHOE MoJie. YpaBHeHHMs Makcesia
IS CTallMOHAPHOIO 3JIEKTPOMArHUTHOTO noJs B

i depeHaIbHON U HHTerpanbHON (opMe. 'paHIYHbIE YCIOBUS
JUIsl BEKTOPOB CTAaLIUOHAPHOI'O 3JIEKTPOMATHUTHOIO MOJsl. DHeprus
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CTallMOHAPHOTO  3JEKTPOMAarHuTHOro  moss.  Teopema 00
0JIHO3HA4YHOCTHU peleHus ypaBHEHUI CTallMOHAPHOTO
3JIEKTPOMAarHuTHOTO 1oJsl. CKaJIpHBIA U BEKTOPHBIH IMOTEHIIUAIIBI
CTaIJMOHAPHOTO JJIEKTPOMAarHUTHOTO MOJIS. YCIOBHUS KalnOpOBKH.
VYpaBuenus Jlamaca u Ilyaccona najist BEKTOPOB CTAallMOHAPHOTO
3JIEKTPOMArHUTHOT'O 11OJIS

PesynbTathel 00yueHus:

3HaeT ¢u3nUecKue TEPMUHBI B 00JaCTH TEOPETUUECKOH (hU3UKU
VYMeer, wucmonb3ys MaTeMaTHYECKWH ammapaT ¥ 3HAHUS 110
TEOpEeTHYECKOil (U3MKe, OOBSACHATH NPUPOIHBIC U TEXHOTCHHBIC
SIBTICHUS

CrnocobeH oOpraHu3oBaTh INPOEKTHYIO [EATEIbHOCTh Ha OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON PU3HKH

CamocrosrensHast pabora (00s3aTeNbHbIC
(hopmb)

BreinoaHenye JOMAIIHErO 3a1aHUS:

0 — He BBITOHMI

0,5 — BBIIIOJIHKMII HE BCE 3aaHUS

1 — BEITIOJIHAT BCE 3aJIaHMs, HO €CTh 3aMeUaHus

1,5 — 3agaHue BBINIOJIHEHO MOJIHOCTBIO U ITPABUIBHO
Hroro:

0 —4 damna

Tema:

CKaIsIpHBIA U BEKTOPHBIH MOTEHITHANIEI 3JIEKTPOMAarHUTHOTO TOJIS.
KanubpoBoyHass WHBAPHAHTHOCTh SJIEKTPOMATHUTHBIX  IOJIEH.
VYcioBus KalMOpPOBKH: KYJIOHOBCKash KalHOpPOBKAa M KaTHOpOBKa
Jlopenna. Ypasuenus Jlamnaca, Ilyaccona u J[lamamGepa mis
CKaJISIPHOTO U BEKTOPHOTO MOTEHI[HAJIOB 3JIEKTPOMAaTrHUTHOTO OIS,
Mertoapl pemieHus 3agad Uil NEPEMEHHOTO AJIEKTPOMAarHUTHOTO
mois. TeH30p 3JIeKTPOMArHUTHOTO TOJs. YpPaBHEHHE IBIKCHUS
3apsKEHHOM YaCTHIIBI B 2JIEKTPOMArHUTHOM I10JIE B YETHIPEXMEPHOU
¢opme.  JlarpamwkuaH W JAedcTBHE AN TIEPEMEHHOTO
JJIEKTPOMAarHUTHOTO ToJNs. BeiBog ypaBHeHHMH MakcBemia ¢
TMMOMOIIbIO BapUATMOHHBIX IPUHIUIIOB

Pe3ynbraTsl 00yueHuUs:

3HaeT (hM3HYECKHE TEPMHUHBI B 00TaCTH TEOPETHICCKOH (PH3UKH
YMeeT, HCHONB3ys MaTeMaTH4ecKUH ammapaT M 3HaHUA 110
TeopeTHdecKoil (u3muKe, OOBACHATH NPUPOIHBIC W TEXHOTCHHBIE
SIBJICHUS

CrnocoOeH OpraHM30BaTh IPOCKTHYIO [EATENPHOCTH HAa OCHOBE
3HaHUH B 00JaCTH TEOPETUUECKON (PU3HKH

CamocrosrenpHast paboTa (Ha BEIOOp CTy/IEeHTa)

M3ydeHue JONOTHUTEIFHOTO MaTepraa 1o TeMe:
0,5 — 3 Gama — KOHCIIEKT;
0,5 — 2 6amta — nokiazn.

Hroro:
0 — 5 6amnoB

Tema:

TeHzop >IEKTPOMarHWTHOro TOJS. YpaBHEHUsT MakcBemia B
YeTBIpEXMEepHOil (Gopme. 4-MOTEHIHAT 3JIEKTPOMATHUTHOTO ITOJIS.
DNeKTpOMarHuTHeIe BOJNHBI B BemecTBe. Popmyna Maxkcsenna.
OJneKTpOMarHuTHas Npupoja cBera. MoHOXpoMaTHieckas IIocKas
JJeKTpOMarHuTHast  BojHa.  OTpakeHHEe U TPEIOMIICHUE
3JIEKTPOMArHUTHBIX BOJIH. DHEPrHus M UMITYJIBC JIEKTPOMArHUTHOM
BosIHBL. CHiekTpajibHOe pasiiokeHue. YacTHYHO MOJISIPU30BAHHBII
cBer. [l'eomerpuueckas ontuka. Ilpenensl  nmpuMEeHHMMOCTH
FCOMCTpI/I‘leCKOﬁ OIITUKH. I/I3nyqe}me OJICKTPOMArHuTHBIX BOJIH.
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3anazgpiBatomue noreHimanbl. [loreHnmansl Jluenapa-Buxepra.
Ilone cucTeMBl 3apsIOB Ha JAICKHX pACCTOSHHUSAX OT Hee.
JunonsHoe u3nydyenue. VznydeHue ObICTPO JBIKYLIETOCS 3apsia.
Topmoxkenue uzinyueHueM. PaccesHue 3apshkeHHbIX yacTull /Cp

PesynbTarhel 00yueHus:

3HaeT ¢u3nUecKue TEPMUHBI B 00JaCTH TEOPETUUECKOH (hU3UKU
VYMeer, wucmonb3ys MaTeMaTHYECKHWH ammapaT ¥ 3HAHUS 110
TEOpEeTHYECKOil (U3MKe, OOBSACHATH NPUPOIHBIC U TEXHOTCHHBIC
SIBTICHUS

CnocobeH OpraHu3oBaTh IPOEKTHYIO [EATEIbHOCTh Ha OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON PHU3HKH

KOHTpOJIbHOE MEPOIIPHUSITHE 110 Pa3ely

ITpoMeKyTOYHBIH KOHTPOJIb (KOJHYECTBO OAJIOB)

0 — 15 6amioB

TeKyIIII/lﬁ KOHTPOJIb 110 pasaenay «KBaHTOBasi MEXaHHKa)

1 | Aynuropnas pabora Jlexuun Tema:
0 — oTcyTcTBOBAJ Ha JIEKLIUH OcHOBHBIE 3TaIlbl Pa3BUTHS UK KBAaHTOBOM MexaHUKH. KBaHTOBBIE
1 — npucyTcTBOBAI Ha JICKIIUU CBOIiCTBA 3JIEKTPOMAarHUTHOrO H3IydeHUus. POTORIEKTpUUECKHH
TIpakTuyeckue 3aHATHS a¢dext. YpaBuenue DiinmTeitna. Dpdext Komnrona. ['umoresa ie
0 — oTcyTcTBOBAN HA 3aHATHH Bpoiing. BonHoBele cBoiictBa uwactun. OnbiTel J[9BUCCOHA U
0,5 — mpucyTCTBOBAI Ha 3aHATHH, HE BBITOIHS 3a1aHIE Jbxepmepa. OKcIlepUMEHTAJIbHBIE IOJATBEPKICHUSA THUIIOTE3Bl e
1 — BBINOJIHSI 3aJaHKE C IOMOIIBIO NIPENoaBaTeNs Bpoitns. JJudpakunoHHbIH OMBIT ¢ IBYMS IEIIMH
1,5 — BBHINONHSN 3aJaHHE CaMOCTOSTENBHO, HO C 3aMEYaHUSIMH IO
BBITIOJTHEHHUIO Tema:
2 — caMOCTOSITENBEHO CIIPAaBHUIICS C BBITOJHEHHEM 3aIaHus BomHoBass  QyHKIMS cocTOsHMS —YacTHOBL. — CTaTHCTHYIECKas
Hroro: UHTEepIpeTanus BOIHOBOM ¢yHkuuu. I[IpuHunun cyneprnosunuu
0 - 24 6amia cocrostHuit.  CooTHomreHus:  HeomperneneHHocTed.  ['panuma
NPUMEHUMOCTH KJIACCUYECKOTO CII0C00a OMUCAHUS SBIECHUN
Pe3ynbraThel 00yueHuUs:
3HaeT pu3nIecKre TEPMUHEI B 00JIACTH TEOPETUIECKOH HU3HKH
YMeeT, HCHONB3ys MaTeMaTH4ecKUH ammapaT M 3HaHUA 110
TeopeTHIecKol (H3HKe, OOBSICHATH NPUPOJHBIE W TEXHOTCHHBIC
SIBJICHUS
CriocobeH OpraHu3oBaTh IPOEKTHYIO [ESTEIbHOCTh Ha OCHOBE
3HaHMH B 00JaCTH TEOPETHUECKON PU3HKH
2 | CamocrositenbHas paboTa (00si3aTesbHbIC Pewenue 3aoau: Tema:

hopmer)

0 — He BBITOHUAI

0,5 — BBINIOJIHKWII HE BCE 3aJaHUs

1 — BEITIOJIHUT BCE 3aJIaHUs, HO €CTh 3aMeUaHus

1,5 — 3a1aHue BBINOJIHEHO MOJHOCTHIO U MPABUIILHO
HUmoeo:

0 — 16 6amos

IIpencraBnenue Qusnyeckux BenuuuH omneparopamu. IToctymar o
CIIEKTpE BO3MOKHBIX 3HaUCHUH (hr3ndecKoit BenuuuHel. [locTynat o
pacnpeneneHul BepOsTHOCTEH MO CHEKTpY 3Ha4eHHH (HU3UYecKOoi
BeIMYMHBL. ONMUCaHHe COCTOSHUN CUCTEMBI B KBAHTOBOM MEXaHUKE.
IMoxHBI KBaHTOBOMEXaHWYECKHI Ha0op. YpaBHenue Illpeaunrepa.
[IpuHuun  npuyMHHOCTM B KBaHTOBOM  MexaHuke. CnuH
3JIeMEeHTapHbIX yactul. OnepaTropsl ClIMHA
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PesynbTarhl 00yueHus:
3HaeT ¢u3nUecKue TEPMUHBI B 00JaCTH TEOPETUUECKOH (hu3uKU
VYMeer, wucmonb3ys MaTeMaTHUECKWHd ammapaT W 3HAHUS 10
TEOPEeTHIECKON (H3HKE, OOBSICHATH MPUPOJHBIE U TEXHOTCHHBIC
SIBTICHUS
Croco0eH OpraHM3oBaTh IPOCKTHYIO JEATENFHOCTH HAa OCHOBE
3HAHUI B 00JIACTH TEOPETHYECKON PHU3HKH
3 | CamocrositensHas pabota (Ha BEIOOD) H3yuenue 0onornumensHo20 mamepuana no meme: Tema:
0,5 — 3 Oana — KOHCIIEKT; KBaHTOBass MexaHHWKa CHCTEMbl 4YacTHll. BoiHoBas (yHKuus
0,5 — 2 6amta — noxan. cucteMbl. bozonsl 1 ¢epmuonsl. [puniun [Maymu. [Teproanyueckas
Hmoeo: cucrema JIeMeHTOB MeHieneeBa
0 - 5 6amnoB
Pesynprater 00yuenus:
3HaeT (QU3MYCCKUE TEPMHUHBI B 00IaCTH TEOPETHICCKOH (PU3UKH
YMeeT, HCHONB3ys MaTeMaTHYeCKHWH amnmapaT ¥ 3HAHHS 110
TEOpeTHIeCKON (H3HKE, OOBSICHATH MPUPOJHBIE W TEXHOTCHHBIC
SIBTICHUS
CriocoOeH OpraHu3oBaTh IPOCKTHYIO JEATENPHOCTH HAa OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON (DH3HKH
KoHTpoapHOE MEPOTIPUATHE IO Pa3aeiy 0 — 10 6amnoB Tema:
KonrposbHas paboTa
Pe3ynbraThel 00yueHuUs:
3HaeT pU3NIecKre TEPMUHEI B 00JIACTH TEOPETUIECKOH HU3HKH
YMeeT, HCTIOJIb3Ys MaTeMaTHYECKUI afnmapar MW 3HaHuA 10
TeopeTHIecKol (H3HKe, OOBSICHATH NMPUPOJHBIE W TEXHOTCHHBIE
SIBJICHUSA
CnocobeH OpraHu30BaTh IPOEKTHYIO IEATEIHHOCTh Ha OCHOBE
3HaHUH B 00JaCTH TEOPETUUECKOH (PU3HKH
ITpoMeKyTOYHBIH KOHTPOJIb (KOJHYECTBO OAJIIOB) 0 — 55 6amoB
[IpomerxyTouHas aTTecTalus IIpencrapieHs! B (OHAE OLIEHOYHBIX CPEJICTB Ui IPOMEKYTOYHOM aTTECTAlMU 110 TUCIUIUINHE

Kypc 4 Cemectp 7-8

Bun xontpons MuHUMaJIbHOE KOJUYECTBO MakcumanbHoe
OasioB KOJINYECTBO OaJJIOB

HaumenoBanmue pa3ziesna @u3uka 3JieMEeHTAPHBIX YACTHIL

Texymuit KOHTPOJIb IO pa3Aeny:

1 AynuTopHast paboTta 3 4

2 CamocrosTenbHas padoTa  (crenuaibHble 00s3aTenbHbIe HOPMBI) 3 6

3 CamocrosrenbHast pabora (cnenuaibHble OpMbI Ha BEIOOD) 2 5
KoHTpoipHOE MeponpusiTHE 110 pa3aery 8 15
ITpoMe)xyTOUHBIN KOHTPOJIb 14 30
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HaunmenoBaHue pa3jiena JieKTpoHHasi Teopusi. Sinepuas ¢puznka

Texynuii KOHTPOJIb IO pa3feny:

1 AynutopHas pabora 3,5 6

2 CamocrosrenbHas paboTa  (cneluanbHble 00s3aTeNnbHble (OPMBIL) 2,5 4

3 CamocrosrenbHas paboTa (cnenuanbHble GopMbl Ha BEIOOD) - 5

KoHTpostbHOE MEeponpusTHE TI0 pa3ieny - -

ITpoMeXXyTOUHBIN KOHTPOJIb 6 15

[TpomesxyTouHast aTTecTanus 56 100
Hroro: 56 100

Bune! koHTpOISI

[epeyeHb WM PUMEPHI 3aTAaHUH, KPUTEPHU OLICHKH U KOJIUYSCTBO
GaitoB

Tembt JUISL U3YYCHHUS U O6pa3OBaTeJ'II>HI)Ie Pe3yiIbTaThl

Tekyumii KOHTPOJIb Mo pa3aeny «Pu3nuka

IJEMEHTAPHBIX YaCTHID»

1 | Aymuropnas pabora

Jlexun

0 — oTCcyTCTBOBAI HA JIEKIUH

1 — mpuCyTCTBOBAJI HA JICKIIUH

TIpakTHYecKue 3aHsITUS

0 — oTCcyTCTBOBAN HA 3aHATHH

0,5 — mpucyTCTBOBAJ Ha 3aHATHH, HE BBIMOIHS 3a1aHIE
1 — BBINOJTHSLI 3aJJaHKE C IOMOIIBIO TIPENOAaBaTes

1,5 — BBINONHAT 3aJaHHE CaMOCTOSTENBHO, HO C 3aMCUYaHUSIMH IO
BBITIOJTHEHUIO

2 — CaMOCTOATENBHO CIIPABIJICS C BBITOJHEHUEM 3aaHUs
Hroro:

0 - 4 6anna

Tema:

®du3nka MHUKpOMHpa M €€ COBpPEMEHHOEe cocTosiHue. DyHaaMeHTalbHbIe
B3aMMO/ICHCTBUS U UX XapakrepucTuku. Kiaccudukaius agponos. bapuonst u
Me30Hbl. CTpaHHBIE M OuYapoBaHHBIE yacTUIbl. Kiaccupukanus 4actil 1o
BPEMEHM JKH3HU: CTaOWIbHbIE YaCTHIBI, KBAa3UCTAaOWIbHBIE W PE30HAHCEHI.
Antnyactunpl. Teopun [upaka u Deitnmana. OTKpbITHE NO3MTPOHA U
AHTUIIPOTOHA

Tema:

3aKOHBl COXpaHEHHs W CUMMeTpuu. [IpocTpaHCTBEHHBIE M BHYTPEHHHE
cUMMeTpuH. TOYHbIC BHYTPEHHHE 3aKOHBI COXPaHCHHS: 3aKOHBI COXPaHCHHUS
ANEKTPUYECKOTO OAapHOHHOTO U JIENTOHHBIX 3apsioB. HeTouHble 3aKOHBI
coxpaHeHHusi. 30CHMMETpUS W H30MYJBTHIUICTBL. 3aKOH COXpPaHCHHUS
U30CIUHA. YHUTapHasd cuMMeTpusi. CynepMynbTUILIETH

Pe3synbraTh 00ydeHUs:

3HaeT ¢pu3nUecKue TEPMUHBI B 00JI1aCTH TEOPETUUECKOH (HPU3UKH

YMeeT, UCTIONB3ysd MaTeMaTHYECKHH ammaparT M 3HAHHSA MO TEOPETHIECKOH
¢busuke, 00BIACHITH IPUPOAHBIE U TEXHOTCHHBIE SBIICHUS

CrocoOeH OpraHM30BaTh IPOEKTHYIO NEATENPHOCTh Ha OCHOBE 3HAHHH B
00JIaCTH TEOPETUUECKOH (PU3HKH

2 | CamocrosrenbHas padoTa
(obs3aTenbHbIC HOPMBI)

BrinoaHenne JOMaIIHEro 3aIaHus

0 — He BBITOJIHUIT

0,5 — BBEINIOITHUII HE BCE 3aJaHUs

1 — BEITIOJIHUJ BCE 3aJaHUs, HO €CTh 3aMEUaHuUs

1,5 — 3agaHue BBITIOIHEHO TIOJTHOCTBIO U ITPABUIIBHO
Hroro:

0 — 6 6amnoB

Tema:

JlenToHBI M KBapKH Kak (yHIaMeHTaIbHbIC YacTHIBL. KBapkoBas CTpyKTypa
GapuoHOB M Me30HOB. KBaHTOBBIE mpolecchl. XapaKTEpHUCTUKU KBaHTOBBIX
npoleccoB. BepodTHOCTh pacnaza M cpelHEe BpeMs JKU3HU YaCTHIIBL.
SddexTuBHOE NOIEPEIHOE CEUCHHIE PEAKIINN. DBOIIONI KBAHTOBON CHCTEMBIL.
Oneparop sBosrolMU. AMIIIMTY1a BEpOSITHOCTH epexooB. KBanTOBas Teopus
B3aUMOJEHCTBUA YacTul. Teopus Bo3myuleHui. Jluarpammbl DeliHMaHa.
OOMeHHBIM MexaHu3M B3aumoneicTBui. D¢ dexTuBHbI paanyc. KBaHTtoBas
anekTpoarHamMuka. MOTOH KakK KBaHT AJIEKTPOMArHUTHOTO B3aMMOJCHCTBUS.
KanubpoBouHasi ”HBapHaHTHOCTbH TeopHHu. besamaccoBocTh (oTOHA.
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PesynbTarhel 00yueHus:

3HaeT ¢u3nUecKue TEPMUHBI B 00JIaCTH TEOPETUUECKOH (hU3UKU

YMeeT, uCnonp3ysl MaTeMaTHUeCKUH ammapaT W 3HAHUS 10 TEOPETUIECKON
¢busuke, 00BIACHITH IPUPOAHBIE U TEXHOT€HHBIE SIBICHUS

CrocobeH OpraHm30BaTh TNPOEKTHYIO JEATEIbHOCTP HAa OCHOBE 3HAHMI B
00J1acTH TeopeTUuecKoi pU3HKH

3 | CamocrosTensHas paboTa (Ha BEIOOD)

M3ydeHne JONOJIHUTENHFHOTO MaTepUaia 1o TeMe:
0,5 — 3 Gayuia — KOHCIIEKT;

0,5 — 2 6ama — moKiaz.

Hroro:

0 - 5 6amnos

Tema:

CunbHble B3aumozeWcTBus. Teopus spepHbix cun  FOkaBel. KBaHTOBas
XpoMoAMHaMuKa. [JIIOOHBI Kak KBaHTbl CWJIBHOIO  B3aHUMOJEHCTBHS.
Hesbuietanue xBapkoB U3 aapoHa. CnaOble B3auMOAEHCTBUs. XapaKTepHbIE
0coOeHHOCTH ci1a0bIX TporieccoB. Teopus cnaboro BzaumopeicTBus Depmu.
YHudukanus SIEKTPOMArHUTHBIX M ClHa0bIX B3aumojeicTBuil. Teopus
anekTpocnaboro B3auMojeicTBus BaiinOepra-Canama-I'mamoy. OTKpbITHE
KBaHTOB ciaboro B3aumojneicTsus. CranmaprTHas Mojenb. KammuOGpoBounsle
cumMeTpud. Mexanu3m Xurrca. [Toucku ennHON Teopuu (yHAaMEHTaIbHBIX
B3auMojelicTBuil. [Ipobiema crabuibHOCTH IPOTOHA. bapuoHHas acuMMeTpus
Bcenennoit

PesynbTater 00yuenus:

3HaeT pU3NYECKHEe TEPMHUHBI B 00JIACTH TEOPETHUECKON (PU3UKH

YMeeT, uCnonp3ysl MaTeMaTHUeCKUH ammapaT W 3HAHUS 10 TEOPEeTUIECKON
(usuke, OOBACHATH PUPOTHBIE U TEXHOTCHHBIE SIBIICHHS

CriocoOeH OpraHuM3oBaTh NPOEKTHYIO ACATEILHOCTh Ha OCHOBE 3HAHWUU B
00JIaCTH TEOPETHUCCKON (DU3HKH

KonTponbHOE MeponpusTHe 10 pa3aety

0 — 15 6amoB

Tewma:
KonTponsHOe Meponpusitiue

Pe3ynbraTh 00ydeHUs:

3HaeT ¢pu3nvecKue TEPMUHBI B 00J1aCTH TEOPETUUECKOH (PU3UKH

VYMeeT, HCTIONB3ys MaTeMaTHYECKHH ammaparT ¥ 3HAaHHS 1O TEOPETHIECKOH
¢busuke, 00BICHITH IPUPOAHBIE U TEXHOTCHHBIE SIBIICHUS

CrocoOeH OpraHM30BaTh INPOEKTHYIO NEATENPHOCTh Ha OCHOBE 3HAHHH B
00JIaCTH TEOPETUUECKOH (PU3HKH

IIpoMesxyTOYHBIH KOHTPOJIb (KOJIHMYECTBO
0aJLIOB)

0 — 30 6amioB

Tekyumii KOHTPOJIb O pa3eny «DJEeKTp

OHHas Teopus. SAnepuas puznka»

1 | Aynuropnas pabora

Jlexnun

0 — oTcyTCTBOBAJ HA JICKIMH

1 — mpuCyTCTBOBAI Ha JICKIIUU

IIpaxkTudeckue 3aHATUSA

0 — oTcyTCcTBOBAN Ha 3aHATHU

0,5 — mprcyTCTBOBAN Ha 3aHSATHH, HE BBIMOJIHSII 33/1aHUC

1 — BEIOJTHST 3alaHuC C MMOMOIIBIO MPENOaAaBaTCIIA

Tema:

KBanToBomexanndeckast Teopus aroma. [yt nocTpoeHus KBaHTOBOM Te€OpUU
aroma. Atom Pesepdopna, ero HeyctoiiumBocTth. bopoBckas Teopus aToma
Bojopoja. YpasHenue lllpenunrepa Ui 4acTULBI B LEHTPAIbHOM IIOJIE.
VYcnoBust cymiecTBoBaHUS (hH3NIECKOTO peleHus ypasHeHus [lpexunrepa as
BOZOPOIONIOAOOHOTO aToMa. YPOBHH JHEPTHH, TJIAaBHOE KBAHTOBOE YHCIIO.
BeposITHOCTb  NIPOCTPaHCTBEHHOI'O  PaclpefeeHHs 3JIeKTPOHA B aTOME.
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1,5 — BBHINOAHAN 3aJaHHE CAMOCTOSATENLHO, HO C 3aMEUYaHUsAMH II0
BBITTOJTHEHHIO

2 — CaMOCTOSTENBHO CIIPABIJICS C BBIMOJIHECHUEM 38 aHHs

Hroro:

0 — 6 GamnoB

AzumyransHOe u MarHuTHOE KBAaHTOBBIC YHcoa. Uznyuenue
BO/IopoIonoIo0HOr0 aroMa. MomeHT mMmmynbca (oTtoHa. [IpaBunma orbopa.
®opmyna banbmepa 1 OCHOBHBIE creKTpajibHble cepud. CHHH 3JIEKTpPOHA.
Bosonsl u  depmuonsl. [IpaBUIO CIIOXKEHUS MEXAaHWYECKHX MOMEHTOB.
I'mpoMarHuTHOE OTHOLIEHME JJIsI OPOMTAIBHOTO W CIIMHOBOIO MOMEHTOB.
PesynbTHpyromHii MarHUTHBII MOMEHT. CITUH-OpOUTAILHOE B3aUMOJICHCTBHE.
Tonkast CTpYKTypa JIMHUM. ITocTosHHas TOHKOM CTPYKTYpBI.
Mpmuorosnektponnsie  atombl. [lpuamum Ilaymu. DnexkTpoHHBIE CJIOW U
0007104KH. DJNEeKTpOHHAs KOH(UTypalust MHOTO3JEKTPOHHBIX aTOMOB U
NIepHOINYECKas CHUCTeMa d3JeMeHTOB. [IpaBuima orbopa MpU  H3ITyYCHUH
MHOTOJIEKTPOHHBIX ~aroMOB. Kilaccuueckue MOJENU MOJISIpU3AUM U
MPOBOANMOCTH. [IpoBOAMMOCTE MeTayioB. DIEKTPUYECKHH TOK B ILIa3Me.
OneMeHTHI (PU3KUKU Ta30BBIX Pa3psA0B. THIIBI CBSA3€H aTOMOB B TBEPABIX TEJIaX.
Pacmennenue sHepreTH4ecknx ypOBHEW BO B3aMMOAEHUCTBYIOIIMX CHCTEMax
aTOMOB

Pe3ynbraThl 00yueHuUs:

3HaeT GpU3NYECKUE TEPMHUHBI B 00JIACTH TEOPETHUECKON PU3HKH

VMeeT, UCTIONB3ys MaTeMaTHYSCKUH ammapar M 3HAaHHS IO TEOPETHYECKOH
¢bu3uKe, 00BICHSITH IPUPOIHBIE U TEXHOTECHHBIE SIBJICHUS

CrocobeH OpraHu30BaTh INPOEKTHYIO NEATENPHOCTh Ha OCHOBE 3HAHUH B
00J1aCTH TEOPETUUECKON (DH3HKHU

CamocrosrensHas pabora
(obs3aTenbHBIE HOPMBI)

BrlmonHeHne TOMAIIHETO 3aJaHHS

0 — He BBITOJIHUT

0,5 — BBEINIOITHUI HE BCE 3a0aHUs

1 — BEINIOJIHUJ BCE 3aJaHUs, HO €CTh 3aMeUaHuUs

1,5 — 3aaHne BBITIOIHEHO TIOJTHOCTHIO U ITPABUIIBHO
Hroro:

0 — 4 6amna

Tema:

Mopgens 1ByXaTOMHOM IIENOYKH C HOTEHIMAIBHBIM PeIbeoM IPSMOYTrOIbHOM
¢dopmel. OOpazoBaHHe >HEPreTHYECKUX 30H. JIMCIEePCHOHHBIE KPHBBIC IS
CBOOOJHOTO 3JE€KTPOHA U JJIEKTpoHa B Kpuctayule. Ilonatue sddexkTuBHON
Maccel. KBasmwactumpel. CoOCTBEHHass H  TIpEUMECHas IPOBOAMMOCTB
MOJIYIPOBOAHUKOB. Konrakt ABYX BBIPOKACHHBIX TNOJYIIPOBOJHUKOB.
Ilpunuun  fgecTBHA — MOJIYIPOBOJHUKOBOrO  Jasepa. CBepXTEKydecTb:
KBaHTOBasA MOJCIIb U ABYXKUAKOCTHAs q)CHOMeHOJ'lOFI/Iﬂ. OCHOBHEBIE TTOHATHUSA
Teopud cBepxmpoBoaumoctd. JlenTonel u anpossl. Hyknonel. Ilonsarue
W30CIIMHA. DHEPrus CBSA3W B sipe. BUIbBI SIEPHBIX peakiuid U MX OLUEHOYHAs
sHepretuka. Peaknus genenus. [Ipobnema pasnenenus nzoronos. KanensHas 1
obonoyeunas mojmenu sapa. Dopmyna Beiinzekkepa. Marudeckue uucia.
ITpoGnema HOAroXKUBYLIMX CBEPXTSKEIIBIX 3JIEMEHTOB

Pe3ynbTaTel 00y4eHHS:

3HaeT Qu3nUecKue TEPMHUHEI B 00J1aCTH TEOPETHUECKON (U3NKU

VYMeeT, HCTIONB3ySd MaTeMaTHYSCKHH ammapar M 3HAHHS 1O TEOPETHYECKOH
¢busuKe, 0OBIACHITH IPUPOAHBIE U TEXHOTCHHBIE SIBIICHUS

CrocoOeH OpraHM30BaTh IIPOEKTHYIO NEATENPHOCTh Ha OCHOBE 3HAHHH B
00JIaCTH TEOPETHUECKOH (PUBUKH

CamocrosrenpHast paboTa (Ha BbIOOp)

H3ydeHue TOTMOTHUTEIBHOTO MaTEPHAIa IO TEME:
0,5 — 3 Gayia — KOHCIIEKT;

Tema:
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Hampasnenue noaroroBku: 44.03.05 INenaroruueckoe oopazoBanue (¢ AByMs MpOGIISIME IIOATOTOBKH)
Hanpaenennocts (npoduis): «Matemartuka u Ousnkay
Pabouyast nporpamma auctmmumesl «Teopernueckas husnka»

0,5 — 2 Gama — nokazm,.

Hroro:
0 — 5 6amnoB

VYnopasnsAemplil TEPMOSIEPHBIA CHUHTE3: BHJ peakuuid, kpurepuil JloycoHa,
BapMaHTHl peanu3aluy. PaguoakTMBHOCTE. 3aKOH PaJHMOaKTMBHOIO paclaja.
CpaBHUTENIbHAS OLEHKA IIPOHUKAIOUMIEH CIOCOOHOCTH pPAa3IMYHBIX BHJIOB
pamuaimu. EAMHUIBI M3MEpeHUi B paauanuoHHoOW ¢usuke. IlormoiieHHas,
SKBUBAJIEHTHAsT M OKCIO3MIHOHHAs JO3bl. OIJIEMEHTHl pPaJualluOHHOM
KyJAbTYpBl. DHEprusi OTHAa4d TpH HU3IYYeHWH KBaHTA. SnepHblii TramMma-
pe3oHaHc 6e3 oraauu. IIpumenenus SAI'P. M3MepeHue cBepXMalblX YaCTOTHBIX
cnBuroB. CBs3p MEXIy paldycoM OOMEHHOTO B3aUMOJACHCTBHS M MAaccoit
IIOKOSI €ro NEepeHOCUMKOB. UeThlpe BUAa B3aUMOJCUCTBUS, UX OOBEKTHl U
nepeHocurky. [IpuHIUNBI cUMMeTpud B MuKpomupe. Hecoxpanenme P-
getHocTH. CrmpaneHocTs dvactul. PyHaameHtansHOocTh CPT-cummerpum.
OCHOBHbBIC TIPEJCTABICHUSA KBAHTOBOM 9UIEKTPOAMHAMHUKM W €€ TIpymma
cummerpu. ITapToHHas MOzeNb HyKJIOHOB. CXeMa CHIIBHOTO B3aUMOJICHCTBUS
MEXIy aipoHaMH. BaneHTHBIE 1 MOpCKHE KBapKU. ACHMITOTHYECKas: CBOOOIa
U KoH(pallHMeHT kBapKoB. V30CIHH, CTPAaHHOCTb, YapM, IPeIeCTh B KBAHTOBOH
XpOMOJMHAMHUKe.  ODlleMeHTapHas  cxeMa  cinaboro  B3aHMMOJIEHCTBUSL.
OnexTpocnaboe B3auMOAEiicTBME M €ro Ipymnma cuUMMeTpuu. Benukoe
o0beIMHEeHNe: TPYIa CHMMETPUH, BO3MOXXHOCTh HPOBEPKH, CTaOMIBHOCTBH
matepuu. O030p (yHIaMEHTANbHBIX B3aUMOMAEHCTBUH IO KOHCTAHTE CBS3H.
Hauaneuelii sTam sBomronuy Beenennoi

PesynbTatel 00yduenus:

3HaeT QU3MYCCKUE TEPMHHBI B 00JIaCTH TCOPETHICCKOH (PU3UKH

VYMeer, UCTONB3ysh MaTeMaTHYECKUI ammapar W 3HaHHS 110 TEOPETUYECKOM
(1)1/[31/11(6, O6"[>$ICH$IT]) MPUPOAHBIC U TCXHOTCHHBIC ABJICHUSA

CrnocobeH OpraHu3oBaTh IMPOEKTHYIO HEATEIBHOCTh Ha OCHOBE 3HAHUHA B
00JIaCTH TEOPETUUECKOH (PUBHKH

KoHTponbHOE MeponpusiTHe 10 pa3aety

Tema:
KonTponsuas pabota

Pe3ynbraTh 00ydeHUs:

3HaeT ¢pu3nUecKre TEPMUHBI B 00JIaCTH TEOPETUUECKOM (HDU3UKH

VYMeeT, HCTIONB3ys MaTeMaTHYECKHH ammaparT ¥ 3HAaHHS 1O TEOPETHIECKOH
¢du3uKe, 00BICHITH IPUPOAHBIE U TEXHOT€HHBIE SIBICHUS

CnocobeH opraHu30BaTh IPOEKTHYIO HEATEIbHOCTb HAa OCHOBE 3HAHUHM B
00JIaCTH TEOPETHUECKOH (PU3HKH

IIpoMesxyTOYHBIH KOHTPOJIb (KOJIHMYECTBO
0aJLIOB)

0 — 15 6amioB

HpOMe)KyTO‘IHaSI aTTeCTaluus

HpeHCTaBHCHLI B d)OH,He OILICHOYHBIX CPEACTB IJIA HpOMe)I(yTO‘IHOﬁ aTTeCTallM 110 JUCHUIIJIMHE
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