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OcHOBBI TEOpEeTHYECKOU (PUUKU
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperuiena 3a kaeapoi DU3UKH, MATEMATHKH U METOAMKHU 00y4eHHus

VYueOHblii an OMOU-622MDo(51)
Hanpasnenue noaroroBku: 44.03.05 Ilemarormueckoe obOpasoBaHue (¢ AByMs HPOGHIIMU
MTOATOTOBKH)

Hanpasnennocts (npodunb): «Maremaruka u Ousukar

Kpamudukanms O0axanaBp

®opma 00yueHns OYHas

O0mas TpyaoeMKOCTh 12 3ET

Yacos 1o yueOHOMY ILTaHy 432 Bunbl KOHTpOAsT B ceMecTpax:
B TOM YHCIIE: JK3aMeHEHI 4, 8

166 3a4eTsl 5, 6

AYOAUTOPHBIC 3aHATHUSA
3a4E€ThI C OICHKOU 7

caMoCTOsITeNIbHAs paboTa 266

Pacnpene.ﬂeﬂue YaCcoB JUCHUIVIMHBI IO CEMeCTPpamM

Cemectp(Kypc.Homep cemecTpa Ha Kypce) 4(2.2) 5(3.1) 6(3.2) 7(4.1) 8(4.2) Hroro
Bux sansTuit vir | e | vin | pon | v | poogn | vio | oo | v | poon | v | e
Jlexuun 16| 16 (10 ] 10 |10 | 10 | 16| 16 [ 10| 10 | 62 | 62
IpakTHyeckue 26 | 26 | 16| 16 |18 ) 18 [ 26 | 26 | 18 | 18 [104| 104
B ToM umcrne uHT. 8 8 6 6 8 8 8 8 8 8 38 | 38
Hroro ayx. 42 | 42 | 26| 26 [ 28| 28 |42 | 42 | 28| 28 |166( 166
KonrakTnas pabora 42 | 42 | 26| 26 |28 | 28 |42 | 42 | 28| 28 |166 | 166
Cawm. pabota 66 | 66 | 46 | 46 | 44| 44 | 66 | 66 | 44 | 44 |266| 266
Hroro 108 108 | 72 | 72 |72 | 72 [108| 108 | 72 | 72 |432| 432




Hampasnenue noaroroBku: 44.03.05 [enaroruueckoe odpasoBanue (¢ ABYMs NPO(UISIMI IOITOTOBKH)
Hanpasnennocts (po¢uns): «Martematnka 1 Ousnkay
Pabouas nporpamMma JuCIUILINHBL «OCHOBBI TEOPETHYECKOH (UMK
IIporpammy cocraBui(u):

SAnkesny Onbra AjneKcaHJpoBHA

[Mpu HamuuK 00yYaArOUIMXCS M3 YHCIA JIUL C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBbSI, KOTOPBIM HEOOXOIUM OCOOBIH OPSIOK
OCBOCHHS AUCUMILIMHBI (MOAYJIS), O UX JKEJIaHUIO pa3pabaThiBaeTCs afalTHPOBaHHAS K OTPaHUUEHHUAM HX 370pOBbs paboyas
porpamMMa JTUCHHUIUTAHEI (MOIYJIs).

Pabouas mporpaMma AUCIUIUTHHBL

OCHOBBI TeOpPeTHYECKOH (PUIUKHU

paspaborana B coorBeTcTBuu ¢ ®I'OC BO:

DepepabHbIi TOCYAAPCTBEHHBIH 00pa30BaTeNbHBII CTAHAAPT BBICIIEr0 00pa30BaHusI - 0aKalaBpHaT MO HAMIPABICHHIO TOATOTOBKU
44.03.05 Tlenarorunueckoe oOpa3oBanue (c AByMs npoduisiMu oaArotToBku) (rpukas Munoopuayku Poccun ot 22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBAHUHA y‘IEGHOFO IJ1aHa:

Hamnpasnenue noxrorosku: 44.03.05 Ilenarorudeckoe o6pazoBanue (¢ AByMs NPOQUISIMH IOJTOTOBKH)
Hamnpagsnennocts (npodune): «Maremarnka u Ousnkar»

C U3MEHEHUSIMH:

yrBepxkaeHHoro YuéusiM coseToM CI'CITY ot 24.09.2021 mpoTokoi Ne 2.

Pabouas mporpamMma o00peHa Ha 3aceJaHuH Kadeapsl

(DI/BI/IKI/I, MATEMAaTHUKH U METOAUKH 06yqemm

[Iporokom ot 27.08.2021 r. Ne 1
3aB. kadpenpoii E.B. ['anuera

Hauansauk YOIT

P H.A. lomanuna
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Hamnpagnenue noxrorosku: 44.03.05 Iegaroruueckoe odpa3zoBanue (¢ qByMs IPOQUISIMHU TOJTOTOBKN)
Hanpasnennocts (po¢uns): «Martematnka 1 Ousnkay
Paboyas mporpamMma JMCIMILINHBL «OCHOBBI TEOPETHYECKOH (UMUK

1. IEJIM U 3AJIAYM OCBOEHUS JUCLUILINHBI (MOJLYJIST)

eap u3yyeHus: IMCUMIUIMHBIL: CHCTEMATU3NPOBAHHBIE 3HAHHS 00YUYarONIUXCcsl B 001aCTH TEOPEeTHIECKOH (DH3UKU

3agauy u3yyeHust AMCUMILUIMHBI:

- (GopMupoBaHHE YMEHHH OOBSCHATH NMPHUPOAHBIE M TEXHOTCHHBIC SBICHUS, WCIONB3YS MAaTEeMAaTHYECKHH ammapaTr W 3HAHUS IO
TEOPEeTHUECKON (pu3nKe

- pa3BHUTHE CIIOCOOHOCTEH K OpTaHU3alMU IPOCKTHON IESTEIbHOCTH HA OCHOBE 3HAHUH B 00JIACTH TEOPETHUECKON (PH3UKH

O6J1acTh NpodeccHOHAIbHOI gesiTebHOcTH: 01 O6pa3oBaHue U Hayka

2. MECTO JUCHHUTIINHBI (MOIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM PO PAMMBI

Huxn (pasgemn) OIT: |B1.0.09

2.1|Tpe601;amm K IIpeBAPHUTEIbHOI NOAT0TOBKe 00y4aloIerocs:

ConeprkaHne JUCLMIUIMHEI 0a3UpyeTcsl Ha MaTepHuae:

HIKOJIBHOI'O Kypca (1)I/I3I/IKI/I, MaTeMaTuKu, I/IH(bOpMaTI/IKI/I u I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaIII/IOHHLIX TEXHOJIOTUH

ITemaroruka

JUCHUIIIINH Monyneﬁ «Hpe)lMeTHOC O6y‘I€HI/I€. Maremaruka» u «Hpe)lMeTHOG 06y‘I€HI/I€. duszuxay

Metoarka o0yueHus pusnke

2.2| AncuumianHbl (MOAYJIM) U NPAKTHKH, VISl KOTOPHIX OCBOEHHUE JaAHHOI AUCHUTIMHBI (MOAYJIS) HEOOXOIUMO KAK
npeauiecTByolee:

DNEeKTPOpaTHOTEXHUKA

AcTpoHOMUS

3. KOMIIETEHIINHX OBYYAIOINEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS TUCIIUITJINHbBI
MOoAyJist)

OIIK-8. Cnioco0eH 0CcyLIecTBJISITH MeJarornyecKyio JesiTeJIbHOCTh HA OCHOBE CIEeNHAJIbHBIX HAYYHBIX 3HAHUI

OIIK-8.3. Baageer: MeTogaMu, (hopMaMu M cpeCTBAMH 00y4eHHUsl, B TOM YHCJIe BLIXOASLIMMY 32 PAMKH Y4eOHbIX 3aHATHI, ¢
y4eToM BO3MO:KHOCTel 00pa30BaTeIbHON OPraHH3AI[MH, MeCTa KUTeILCTBA H HCTOPHKO-KYJIBTYPHOTO CBO€0OPa3Hsl pernoHa.

3HaeT ¢pu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKH
YMeer, HCHOMB3Ys MaTeMaTHIECKHI anapat U 3HAHUS 10 TEOPETHIECKOi (Hu3nKe, 0OBACHATD IPUPOIHBIC U TEXHOTCHHBIC SIBICHUS
Crnoco0OeH opraHu30BaTh NPOEKTHYIO AESATENBHOCTh HA OCHOBE 3HaHUII B 00nacTH TeopeTndeckoit Gusuku

4. CTPYKTYPA U COJEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kon HanmeHoBaHue pa3/e10B M TeM /BH] 3aHATHS/ Cemectp| YacoB |HuTepakr.
3aHATHS / Kype

Paznen 1. Kitaccuueckasi MeXaHUKA ¥ TeOPHsI OTHOCHTEIbHOCTH
1.1 |Kunemaruka touku /JIex/ 4 2 0
1.2 |YpaBHeHus asmxenus /JIex/ 4 2 0
1.3 |dewxenue TBepaoro tena /Jex/ 4 2 0
1.4 |3axonsl coxpanenus /Jlex/ 4 2 0
1.5 [Mansie kone6anus /Jlex/ 4 2 0
1.6 |Kanonuueckue ypaBHeHus /Jlex/ 4 2 0
1.7 |OcHOBBI crieIHaIbHON TEOPHH OTHOCUTEIbHOCTH /JIeK/ 4 2 0
1.8 |PensruBucrckas mexanuka /Jlex/ 4 2 0
1.9 |BBezaenue B kiaccudeckyro Mexanuky /IIp/ 4 2 0
1.10 |Kunematuka touku /TIp/ 4 4 0
1.11 |YpaBuenus nskenus /[p/ 4 6 0
1.12 [3akonsl coxpanenus /I1p/ 4 4 4
1.13 |Massie xoneGanus /TIp/ 4 6 2
1.14 |OcHOBHBIE MTOJOKEHUS CIIENUATBHOM Teoprn oTHOCHTENbHOCTH /TIp/ 4 2 2
1.15 [PemsituBuctckas mexanuka /I1p/ 4 2 0
1.16 |[KuHemaTHka MaTepHAIbHOH TOYKM B JACKApPTOBBIX KOOpAHMHATaX. MHTerpmpoBaHue 4 10 0

BTOporo 3akoHa HeroToHa. OO0OIIEHHBIE KOOpPAMHATHL. [IPUHIMI HAMMEHBILIETO

neiictus. IlpuHuun otHocurensHocTH [ammnes. @ynkuus Jlarpanka cBoOOIHOM

yactuipl. /Cp/
1.17 |Oynxuus Jlarpanxa cUCTEMbl YacTULl. YTIJI0Bas CKOpPOCTb. TeH30p uHepuuHU. MOMEHT 4 10 0

uMIyiabca TBepaoro Tena. CONPUKOCHOBEHHE TBEpABIX Ten. JIBmkeHue B
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Hampasnenue noaroroBku: 44.03.05 [enaroruueckoe odpasoBanue (¢ ABYMs NPO(UISIMI IOITOTOBKH)

Hanpasnennocts (po¢uns): «Martematnka 1 Ousnkay
Paboyast nporpamMma JMCIMILIHHBL «OCHOBBI TEOPETHYECKOH (PU3HUKI

HEHHEepLUHUaIbHOU cucTeme orcuera /Cp/

1.18

Oneprust. Mmnynsc. LlenTp nHepuuu. MomeHT ummynbca. OJHOMEPHOE JBUDKEHUE.
[IpuBenennas macca. /[Bmxenne B nieHTpanbHoM mone. Kemeposa 3amada. YpaBHeHHS
I'amunbToHa. YpaBHeHus I'amunbrona-SIkoou /Cp/

10

1.19

Annabatnueckue uHBapHaHThl. CBOOOIHBIC OTHOMEpHBIC KOJCOaHMs. BBIHYKICHHbBIC
kosicOanus. KoneOaHusi cUCTeM CO MHOTMMH CTEIEHSMH CBOOOJBI. 3aTyXarolue
konebaHus. BBIHY)XICHHbIC KOJNCOAHWS MPU HATHMYMM TpeHUs. llapaMeTpuvecKui
pe3oHaHc. AHrapMoHuueckue konedanus /Cp/

10

1.20

Ckopoctb pacnpocTpaHeHus B3aumojeiictBuil. WutepBan. CoOGcTBeHHOE BpeMmsl.
ITpeobpazoBanue Jlopenua. ITpeoOpazoBaHue ckOpocTH. UeThIpeXMEpHBIE BEKTOPBI.
OHeprus u wuMIyinbc. YeTblpexmepHbId wuMiynsc. Pacmag wdactun. Ymupyrue
cTonkHOBeHHs yacTul /Cp/

26

Pa3nen 2. DiieKTpoAMHAMUKA

2.1

BBaeneHue B aneKkTpoauHamMuKy /JIex/

2.2

dusnUecKre OCHOBHI DIIEKTPOANHAMUKH /JIek/

2.3

OCHOBHBIC ITOHATHS JIEKTPOIHHAMUKH /JIex/

24

CTauMoHapHOE DIEKTPOMArHUTHOE 110j€e. [IoTeHnranbl ¥ TEH30p SIEKTPOMAHUTHOTO
moyist /JIex/

ol o] o] o1

NN NN
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2.5

VpaBHeHnss MakcBesia B 4eThIpeXMEpHOi Gopme. DIeKTPOMAarHUTHEIE BOJTHBI /JIek/

2.6

OCHOBHBIC OHATHS NEKTpouHaMuUKH /TIp/

2.7

CrannoHapHoe 3ekTpoMarautHoe moJe /TIp/

2.8

TToTeHIHAaNbl U TEH30p 3IeKTpoMaruuTHoro moss /TIp/

2.9

Vpasuenus Maxceta /TIp/

2.10

OnexrpoMarauTHsie BonHbI /TIp/

MBI

211

OCHOBHBIC TOHSTHS JIEKTPOAMHAMUKH: DJIEKTPHYSCKUN 3apsill, JJIEKTPHUYECKHH TOK,
SHGKTpI/I‘{CCKI/Iﬁ JAUIIO0JIb, Z[l/lHOJ'IbeIﬁ MOMCHT, I[I/IHOJ'[bH])Ii/’I MOMCEHT DJJICKTPUYCCKOI'O
TOKa. BHCKTPI/I‘ICCKI/IC U MAar"HuTHBIC MYJIbTUIIOJIHN. SHCKTpI/I‘{eCKaﬂ U MarHuTHasn
HAaNpPSHKEHHOCTH. BEKTOpbI MarHUTHOI MHAYKIIMH U DJIEKTPUYecKoro cMerenus. [IoTok
QJICKTPUYCCKOTO WU MAarHUTHOT'O IIOJIA. BHCKTPI/I‘ICCKI/IC W MAarHuTHBIC CHUJIOBBIC JIMHHH.
Onextpoctaruueckuil noreHnuan. [laxenune HanpspkeHns. ConpoTUBICHHE NPOBOAHUKA
u 3akoH Oma. 3akoH KyioHa, 3aKOH 3JIeKTPOMarHUTHONH MHAYKIMH. CHCTEMBI €INHHULL
u3MepeHHs GU3NIEeCKUX BEIUYMH. DIIEKTPOABIKYIIas cuia. 3akoH Jxoynsa-JIenna /Cp/

ool ojoijoyoilon

o|lo|IN|ININO| O

2.12

CranoHapHOe >IeKTPOMarHUTHOE moJie. YpaBHeHHS MakcBeIa OIS CTAal[HOHAPHOTO
3JIEKTPOMArHUTHOTO NOJIs B Au(depeHIuansHoi 1 uHTerpanbHoi dpopme. I'paHuyHbIe
yCIOBHSL JUIA BEKTOPOB  CTAI[IOHAPHOTO BJIEKTPOMATHHUTHOTO MONSA. ODHEprus
CTAI[MOHAPHOTO »JIEKTPOMArHUTHOrO IMoisd. TeopemMa 00 OMHO3HAYHOCTU pEIICHUS
yYpaBHEHHI CTAIlMOHAPHOTO 3IEKTPOMATHUTHOTO MoJsa. CKalspHBI W BEKTOPHBIH
MNOTECHIMAIBl CTAlMOHAPHOTO JJICKTPOMATHUTHOTO MONSA. YCIOBHSA KaIUOPOBKH.
Ypasuenus Jlannaca u ITyaccoHa Uit BEKTOPOB CTAaLIOHAPHOTO 3JIEKTPOMAarHUTHOIO
niosst /Cp/

12

2.13

CKaJsipHBIE M BEKTOPHBIM TMOTEHIMAJIBl JIEKTPOMAarHUTHOrO mois. KanmnbpoBouHas
WHBAapUAHTHOCTh DJIEKTPOMArHUTHBIX II0JeH. YCIOBUS KaaHOpOBKU: KyJOHOBCKAs
KanuOpoBka 1 kanubposka Jlopenua. Ypasuenus Jlamnaca, [lyaccona u JanamGepa st
CKaJIAPHOTO U BEKTOPHOI'O MOTEHLMAJIOB IEKTPOMArHUTHOIO MOA. MeTopbl peleHus
3a/1a4 JUIsl IEPEMEHHOTO 3JIEKTPOMArHUTHOTO MOJIA. TeH30p 31EKTPOMAarHuTHOrO MOJIS.
VYpaBHeHHE [JBWKEHMsI 3apsOKEHHOM YacTHLBI B  DJIEKTPOMAarHUTHOM IMOJE€ B
qeTelpexMepHO  ¢opme.  JlarpamwkwaH w  OelcTBHE I NIEPEMEHHOTO
3JIEKTPOMAarHUTHOIO NoJisi. BeiBoz ypaBHeHUI MakcBeiia ¢ MOMOIIbI0 BapHAlMOHHBIX
npuHLHnos /Cp/

12

2.14

TeH30p 3JIeKTPOMArHUTHOTO IOJIs. YpaBHeHHs MakcBelia B 4eThIpeXMepHOil Gopme.
4'1'[OTCHL[I/IaJ'[ QJICKTPOMArHuTHOI'O  ITOJIA. 3HeKTpOMaFHHTHBIe BOJIHBI B BCHICCTBEC.
®opmyna Makcgemia. JJeKTpOMarHuTHas Mpupoja cBeTa. MoOHOXpoMaTHuecKas
IUIOCKas 3JEeKTpOMarHuTHas BoiHAa. OTpakeHHe W MIPEIOMIICHHE 3JIEKTPOMArHUTHBIX
BOJIH. DHEpPrus M HUMIIYJIbC 3JEKTPOMArHUTHOW BOJIHBI. CIIEKTpajbHOE pPa3iIOKEeHHUE.
YactryHO moNsIipU30BaHHBIN cBeT. ['eomerpuueckas onTuka. Ilpenensr mpumMeHUMOCTH
reOMEeTPUUYECKON ONTHKH. V3ydeHue 3JeKTPOMArHMTHBIX BOJIH. 3ara3[blBaloline
noreHuuansl. [lorennmansr JInenapa-Buxepra. Ilonme cucremsr 3apsooB Ha Aanekux
paccrosHusx ot Hee. JlunonsHoe u3nydenue. MzmyueHue ObICTpO JBIKYLIETOCs 3apsaa.
TopmoskeHne usnyuenneM. Paccesiaue 3apsoxeHHbIx yactuil /Cp/

12

Paznen 3. KBanTtoBasi MexaHuKa
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Hampasnenue noaroroBku: 44.03.05 [enaroruueckoe odpasoBanue (¢ ABYMs NPO(UISIMI IOITOTOBKH)

Hanpasnennocts (po¢uns): «Martematnka 1 Ousnkay
Paboyast nporpamMma JMCIMILIHHBL «OCHOBBI TEOPETHYECKOH (PU3HUKI

3.1

BBejieHne B KBaHTOBYIO MexaHUKY /JIek/

3.2

®du3uyecKre OCHOBBI KBAHTOBOM MexaHuku /JIex/

3.3

OCHOBHBIE TI0JI0XKEHHUs KBAaHTOBOM MexaHuku /JIex/

3.4

KBanroBomexaHunueckue npunoxenus /JIex/

3.5

BBezenne B KBaHTOBYIO MexaHuKy /T1p/

3.6

du3nyecKre OCHOBBI KBAHTOBOM MexaHuKH /I1p/

3.7

OCHOBHBIE ITOJIOKEHUST KBAHTOBOM MexaHuku /I1p/

3.8

KBanroBomexanudeckue npuioxenus /IIp/

OOl BN BAININ

3.9

OCHOBHBIE JTambl pPa3BUTHS HJEH KBAaHTOBOM MexXaHWKH. KBaHTOBBIE CBOWCTBa
3JIEKTPOMArHUTHOTO H3NydeHus. @oToanekTpudeckuii 3pdexr. YpaBHeHue DWHIITEIHA.
O¢ddexr Komnrona. I'mnoresa nme bBpoiins. BonnoBble cBolicTBa uactul. OTMBITHI
J»Buccona u [xepmepa. DxciepuMeHTaIbHBIE TTOATBEPKACHISI TUTIOTE3H! e bpoiins.
Ju¢pakiyonHblii oneIT ¢ AByMs mensiMu /Cp/

[o2] le>] e ] Nep] o] lep] er) lep) lep)

[y
N

Ol N Ol B~INMN]O|O|O| O

3.10

BonroBast GpyHKIMA cOoCTOSHHUA YacTHIBL CTaTHCTHYECKass MHTEPHpETalus BOIHOBOH
¢yukiuu. IlpuHnun cynepno3unuu cocTosiHuil. COOTHOIIEHUST HEONpeneIeHHOCTEH.
I'panuiia NPIMEHUMOCTH KJIIACCHUECKOT0 criocoba onvcanus sisnenuii /Cp/

12

3.11

IIpencraBnenue Gusnueckux BeIUUYUH onepaTopaMu. ITocTynar o crieKTpe BO3ZMOXKHBIX
3HAUYeHUH (Qu3nyeckoil BenuunHBI. [lOCTyNaT O pachpeleleHHH BEpPOSTHOCTEH 10
CIeKTpY 3HaYeHHH pu3nueckoil BenmmuuHbl. ONrcaHue COCTOSHUN CUCTEMBI B KBAHTOBOM
MexaHuke. [lonHBIH KBaHTOBOMEXaHWYecKuil HaOop. VYpasHenue Illpenunrepa.
IlpyHIMI TPUYMHHOCTH B KBaHTOBOM MexaHuke. CIIMH 3JIEMEHTapHBIX YaCTHII.
Onepatops! ciuna /Cp/

10

3.12

KBaHnToBas MexaHHKa CHCTEMBbl YacTHL. BoiHOBas (yHKIMS CHCTEMbL. BO30HBI H
(dhepmuonsl. [punnun [aymu. [epuoguueckas cucrema snemeHToB Menpeneesa /Cp/

Paznen 4. ®u3uka 3J1eMEHTAPHBIX YACTHIL

4.1

Beenenne B pu3nky 31eMeHTapHbIX yacTuil /JIex/

4.2

Knaccupukanus B3aumopeiictsuii u yactun /JIex/

4.3

Tlpuniunel cummerpun /Jlex/

4.4

OCHOBBI COBpeMEHHO# (pr3nKn BeICOKHX dHeprui /JIex/

4.5

Beenienue B (pu3uKy 3neMeHTapHbIX yactui /Tp/

4.6

Kiaccudukanus B3anmoaencTeuit u yactui /TIp/

4.7

Ipuaunns cummerpuu /Tlp/

4.8

OCHOBBI COBPEMEHHOM (hU3UKH BBICOKHUX 3Hepruii /TIp/

(2] [o2) Kop] Focl -y oy oy s

4.9

duznka MUKpOMHUPA U €€ COBPEMEHHOE coCTossHNEe. DyHIaMEHTaIbHbIE B3aUMOICHCTBUS
M UX Xapakrepuctukd. Kiaccudukamms anponoB. bapuonsl u mMe3oHbl. CTpaHHBIE U
ouapoBaHHble uacTUlbl. Kiaccupukanus yacTHIl 10 BPEMEHM XXHU3HU: CTaOWIbHBIE
YacTHIBI, KBa3UCTaOMIbHEIE U pe30HaHChl. AHTHYacTUIbl. Teopuu dupaka u deitamana.
OTKpBITHE IO3UTPOHA U aHTUIPOTOHA /Cp/

EN] EN] EN] EN] EN] EN] EN] BN BN

[EN
o

o|lo|o|o|o|o|o|o|o

4.10

3aKOHBI COXPAaHEHUs W CUMMeTpHH. IIpoCTpaHCTBEHHbIE M BHYTPEHHHE CHMMETPHHL.
TouHble BHYTPCHHHE 3aKOHBI COXPAHCHHS: 3aKOHBI COXPAHEHHS OJIEKTPUYECKOTO
0apHOHHOTO W JICITOHHBIX 3apsAn0B. HeTouHbIe 3aKOHBI coxpaHeHns. M3ocummerpus u
M30MYIbTHIUICTEL.  3aKOH  COXPaHCHHS  W30CIHHA.  YHHUTapHas  CHMMETpHS.
Cynepmynstuiuietst /Cp/

16

411

JlentoHBI M KBapKH Kak (yHIaMeHTaJ bHbIe YacTHIbl. KBapKkoBas cTpykTypa 6apuOHOB U
Me30HOB. KBaHTOBBIE ITpo1iecchl. XapaKTepUCTUKHY KBAaHTOBBIX IpolieccoB. BeposarHocTh
pacmaga W cpegHee BpeMs JKM3HH dacTHHBL OQQeKTHBHOE MNONEpeYHOE CEUCHUe
peakuuy. OBOJIONMSA KBaHTOBOW cucteMbl. OrmepaTop 3BOMIOUMH. AMIIHMTYA
BEPOATHOCTH TepexofoB. KpaHTOBasi Teopust B3aUMOAEHCTBHS dYacThUll. Teopus
Bo3mymieHuit. Jluarpammel ®DeitHMaHa. OOMEHHBI MEXaHWU3M B3aUMOJACHCTBHU.
D¢dextunblii  pamuyc. KBaHTOBas  snekrpomuHamuka. DOTOH Kak  KBaHT
3JIEKTPOMArHUTHOTO B3amMojeicTBus. KanuOpoBoyHass WHBAPHMAHTHOCTh TEOPHH.
BbesmaccoBocth poTona /Cp/

20

4.12

CunpHble B3anMoaeicTBus. Teopus saepubix cuit FOkaBsl. KBanTOBast XxpoMouHaAMHUKa.
I'MI00HBI KaK KBAaHTHI CHJIBHOTO B3aMMoOJeHCTBHUs. HeBruieTaHHWe KBapKOB M3 aApoHA.
Crnabble B3auMogneiicTBusa. XapaKTepHbIE OCOOEHHOCTH cladbIX IpoueccoB. Teopus
cmaboro B3ammojeiictBus ®Depmu. YHuUHUKAIMS DICKTPOMAarHUTHBIX M CIAOBIX
B3aMMOJICHCTBUH. Teopus 3JIEKTPOCIA00T0o B3aMMOICHCTBUS
Baitn6epra-Canama-I'immoy.  OTKpbITHE — KBaHTOB  CIa00ro  B3aUMOJEHCTBUSL.
CranpmaptHast Mogenb. KamuOpoBouHble cummerpuu. Mexanu3m Xwurrca. [loucku
eAMHOW Teopuu (yHAaMEHTAIBHBIX B3auMojelcTBui. [IpoGiema cTaOMIBHOCTH

20
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npoTtoHa. bapuonnas acummerpus Beenennoii /Cp/

Pa3nen 5. DaexTponHas teopus. AnepHas ¢puznka

51

Teopust KPUCTAJUIMIECKOW pPelIeTKU. 30HHAS TeopHs KpucTaiuioB /JIek/

5.2

CraTuctuka HocuTenei 3apsnos /Jlex/

53

IMonsipu3zatys AMANEKTPUKOB. MarHuTHOE yropsigodeHue /Jlex/

54

CaepxnpoBoaumocTs /JIex/

55

®dusuka aToMHOTO sipa /Jlex/

5.6

Teopust kpucranmyeckoii pewerku /TIp/

5.7

3onHast Teopust Kpuctamios /TIp/

5.8

Craructuka Hocutenei 3apsmos/IIp/

5.9

Kunernueckue siBneHus B kpucrasniax /Ip/

5.10

IMonspusanust qusnexktpukos /TIp/

511

MarnutHoe ynopsnouenue /TIp/

5.12

CaepxmpoBoanumocts /TIp/

5.13

®dusnka atoMHorO simpa /TIp/

5.14

Beenenve B Gu3uKy QpyHIaMEHTAIBHBIX B3auMoaeicTsii /TIp/

NININININININININININININN

5.15

KantoBoMexaHuueckass Teopus aroma. IIyTu mocTpoeHHs KBaHTOBOW TEOPUM aToMa.
Atom Pesepdopna, ero HeycroiunBocTh. bBOpoBckas Teopus aTomMa BOIOpPOJA.
Ypasuenue lllpenunrepa s 4aCTULB B LIEHTPAIBHOM I10JI€. Y CIOBUS CYILIECTBOBAHUS
¢msuyeckoro perreHust ypaBHeHus lllpenuHrepa Ui BOZOPOJONOAOOHOTO aroma.
YpoBHU »BHEpruu, TJIaBHOC KBAaHTOBOE WYHUCIO. BepoATHOCTh HPOCTPaHCTBEHHOIO
pacripefiefieHus 3JIEKTPOHAa B aToMe. A3UMyTalbHOE M MarHUTHOE KBAHTOBBIE YHCIIA.
Wznyuenue BogopononoaodHoro aroma. MomeHT umiyisca ¢gorona. Ilpasuna or6opa.
®dopmyna bamemepa m ocHOBHEIE criekTpaibHble cepur. CriH 3ieKTpoHa. bo30HBI 1
(epmuoHsl. [TpaBUIIO CIOXKEHUS MEXaHUUECKUX MOMEHTOB. | H(DOMarHuTHOE OTHOLLIEHHUE
UL OPOMTAILHOTO W CIIMHOBOTO MOMEHTOB. Pe3ynbTHPYIOIIUA MarHUTHBI MOMEHT.
CnuH-opbuTanbHoe B3auMoseiicteue. ToHkas cTpykrypa nuHuil. IlocTosiHHAsE TOHKOM
CTPYKTYpbl. MHoOro3nexkrponHsle arombl. [Ipunmun Ilaymu. OnekTpoHHBIE clIoM |
000710uKH. DJIEKTPOHHAs KOH(UTYpaLUsi MHOTOIEKTPOHHBIX aTOMOB M NIEpUOANYECKas
cucTeMa 3JieMeHTOB. [IpaBmiia oTOOpa MpH HM3ITYYEHUH MHOTOJIEKTPOHHBIX aTOMOB.
Knaccudyeckue Mmopenu moisipu3aliudl U NpoBOAUMOCTU. IIpOBOAMMOCTH METaNJIOB.
DNeKTpUUecKHi TOK B IDTa3Me. DJIEeMEHTHl (DU3UKH Ta30BBIX pa3psuoB. THIBI CBs3el
aTOMOB B TBEPABIX TC1ax. Pacmennem/le OHEPreTUICCKUX ypOBHeﬁ BO
B3aMMOJICHCTBYIONIHNX CHcTeMax aToMoB /Cp/

00| 0| Co| 0| 0| CO| CO| CO| CO| CO| ©CO| OO CO| O
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S
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5.16

Mogzenb IBYyXaTOMHOH IETIOYKH C OTSHIHAIBEHBIM pelbeOoM MpsSMOYToJbHOH GOopMEI.
OOpa3zoBaHHe OJHEPreTHYECKHX 30H. JlWCIepCHOHHBIE KpHBBIE Ui CBOOOIJHOTO
AJIEKTPOHA U 3JEKTpOHa B Kpucraiuie. [lonsarue addexruBHON Macchl. KBa3zuuacTuisl.
CoOcTBeHHas W TpPUMECHas MPOBOJUMOCTH ITONYIPOBOTHHKOB. KOHTAakT IBYX
BBIPOYK/IEHHBIX ITOJYNPOBOIHUKOB. [IpuHIMI efcTBUS MOTYIIPOBOJHUKOBOTO Jia3epa.
CBCpXTeKy‘{eCTb: KBaHTOBasg MOJCIIb U NBYXKHIAKOCTHas CbeHOMeHOJ’[OFI/Iﬂ. OcCHOBHEIE
MOHATHS TEOPUU CBEPXIIPOBOJUMOCTH.

Jlenronsl u anponsl. Hykinonsl. [loHaTne u3ocnuHa. DHeEprust CBsi3u B sape. Bumsl
SAEPHBIX peakuii W MX OIEHOYHas »HepreTuka. Peaknus penenus. IlpoGiema
pasnmenenust u3oromoB. KamembHass u  obosoyewynas Mogenu sapa.  Popmyna
Beiinzexkkepa. Marudeckue uuncna. IlpobGiemMa ONTOXHBYIIMX — CBEPXTSIKENBIX
aneMeHToB /Cp/

14

5.17

VipasisseMblil TEpMOSIIEPHBIN CHHTE3: BHJ peaknuid, kpurepuil JloycoHa, BapuaHTHI
peanu3auuu. PaguoakTHBHOCTb. 3aKOH pajMoOakTHBHOrO pacnajna. CpaBHHUTENbHas
OLIEHKa IPOHUKAIOMEH CHOCOOHOCTH pa3IM4HBIX BUIOB panuanud. EauHuim
M3MEpEeHHH B paaualioHHol ¢usuke. [TornomenHas, SKBUBaJISHTHAS M SKCIO3UIIMOHHAS
J103bl. DJIEMEHTHl PaJMalliOHHON KyJIbTYphl. DHEPrus OTJaud NPHU M3JIyYCHUU KBAHTA.
SnepHblii ramma-pe3oHaHc 0e3 ormaun. IIpumenenus SII'P. M3mepenue cBepXMalbIx
YACTOTHBIX CABUroB. CBS3b MEXAY paiuycoM OOMEHHOIO B3aUMOAEHCTBHS M Maccoi
MIOKOS €r0 MEPEeHOCYNKOB. UeThIpe BHIA B3aUMOJEHCTBHS, X OOBEKTHI U TIEPEHOCUHUKH.
IIpunuunsl cummerpun B Mukpomupe. Hecoxpanenue P-derHocTu. CHupanbHOCTb
gactun. OyngamentanbHOcTh CPT-cumMerpun. OcHOBHBIE TIPEACTABICHUSI KBAHTOBOM
JNEKTPOJMHAMUKY U €€ Ipynna cuMmmerpuu. IlaproHHas Monenb HykIoHOB. Cxema
CHWJIBHOTO B3aUMOJEUCTBHA MEXKJy aJpoHamMH. BajeHTHble M MOpCKHE KBapKH.
Acumnroruueckas cBob6oga u KoH(paiHMEHT kBapkoB. M30CHMH, CTPaHHOCTb, YapM,
mpesiecTh B KBAaHTOBOM  XpOMOAMHAMHKE. OJJEMEHTapHas CcXeMma  ci1aboro
B3aUMOJEHCTBUS. DIeKTpocaaboe B3aUMOJIEHCTBUE U €ro rpynna cuMmerpuu. Benukoe

16
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00BeMHEHHE: TPYIIAa CHMMETPUH, BO3MOXKHOCTh MPOBEPKH, CTAOMIBHOCTh MATCPHH.
O030p (yHIaMEHTANbHBIX B3aUMOJICHCTBHI MO KOHCTaHTE CBs3W. HauanmpHbIA JTam
sBosoiu Beenennoit /Cp/

5. OneHOYHBbIE 1 METOINYECKHE MATEPHAJIBI IO AUCIHHUTIIINHE !MO}IVJIIO)

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

4 cemecTp, 8 Jexkuuii, 13 npakTuyecKuX 3aHATHI
Pazgen 1. Knaccuueckasi MeXaHMKa U TeOPUsI OTHOCHTEIBLHOCTH
Jlexumst Ne 1 (2 gaca)
Kunemaruka Touku
Bomnpocs! u 3apanmst:

1. Bxuan poccuiickux u 3apy0exxHbIx yuenbix (I'anunest, HetotoHa, XKykoBckoro, Iluonkosckoro, Merepckoro u 1p.) B
pa3BUTHE (U3UKU.

2. JIBmxeHne MaTepruanbHON TOUKH.

3. Kunemaruka MaTepuaibHON TOUKU B IEKAPTOBBIX KOOPJHHATAX.

4. EcrecTBeHHbBIE U NOJSPHBIE KOOPAUHATBHIL.

Jlexmmst Ne 2 (2 gaca)
YpaBHEHHS ABHKCHUS

Bomnpocs! 1 3aganus:

3axons! HproToHa.

WuTerpupoBanue BToporo 3akoHa HeroToHa.

O000IEHHBIE KOOPUHATHL.

IIpuHIMT HaUMEHBIIETO JeHCTBYS.

IIpunuun otHocuTenbHOCTH [anues.

Oynkiust JlarpaHxa cBOOOTHOM YaCTHIIBL.

Oynknus Jlarpamka CHCTEMBI YaCTHII.

No g wd e

Jlexnms Ne 3 (2 gaca)
JIBI>KeHne TBepIoro Tena
Bomnpocs! u 3aganus:
YrioBast CKOPOCTb.
TeH3op uHepuuu.
MoMeHT umIyIsibca TBEpJOro Teja.
COle/lKOCHOBCHI/IC TBEPABIX TECII.

arwpn e

JIBrkeHNe B HEMHEPLMAIBHOH cHCTEME OTCYETA.
Jlextus Ne 4 (2 ygaca)
3aKOHBI COXPaHEHUs
Bomnpocs! u 3ananus:

1. DHeprus.

2. Nmnynec.

3. IlenTp nHEpLIUH.

4, MomeHT nmmyisca.

Jlexums Ne 5 (2 gaca)
Mausie KoneGaHus

Bomnpocs! 1 3aganus:
CB00O/IHBIEC OJJTHOMEPHBIE KOJICOaHuSI.
BrinyxaeHHble KoJeOaHMs.
Konebanus cuctemM co MHOTUMH CTETICHSIMH CBOOOIBI.
3aryxaromye KoreOanus.
BoiHyXIeHHBIC KOJIeOaHUs TPHU HATUYUH TPECHUSL.
ITapameTprueckuii pe3oHaHC.
AHrapMoHHYECKHE KOIeOaHHs.

Nog,rwphpE

Jlexums Ne 6 (2 vaca)
Kanonunueckue ypaBHeHHUs
Bomnpocs! u 3aganusi:

1. VYpaBuenus ['amuiibTOHA.
2. YpaBHeHus I'amunbToHa-AK06U.
3. AnnabaTuyeckue HHBapHAHTBHIL.

Jlexums Ne 7 (2 qaca)
OCHOBBI CIIeHAIEHON TEOPUH OTHOCUTEIBHOCTH
Bompocs! u 3apanmst:

1 CKOpOCTh pacpoCTpaHEeHHs B3aUMOICHCTBUH.
2. Wurepsai.
3. CobcTBeHHOE BpeMsl.
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IIpeobpazosanue JlopeHua.
ITpeo6pa3oBaHue CKOPOCTH.
YeTbIpeXMepHBIE BEKTOPEI.

IS o

Jlexuus Ne 8 (2 gaca)
PensTuBUCTCKAsI MEXaHUKA
Bomnpocs! 1 3aganus:

1. OHeprust U UMILYJIbC.

2. UeTtbIpeXxMepHBIA UMITYJIIBC.

3. Pacnan wactum.

4. Yrpyrue CTONKHOBEHHUS YaCTHII.

[Ipakruueckoe 3ausTue Ne 1 (2 vaca)
BBenenune B Ki1laCCHYECKYIO MEXaHUKY

Bomnpocs! 1 3aganus:
1. OCHOBHBIE 3TaIbl Pa3BUTHUS UIEH KIACCHYECKOW MEXaHHUKH.
2. JocTikenus poccuiickux u 3apyoexssix (["amunes, HeioTona, XXykoBckoro, I{nonkosckoro, Memniepckoro u Jp.) y4eHbIX.

Ipaktuueckoe 3ansaTre Ne 2-3 (4 vaca)

Kunemaruka Touku

Bompock! u 3amanwst:
1. Pemenue 3a1au Ha HAXOXK/ICHHE CKOPOCTH, YCKOPEHHS U painyca KpUBU3HBI TPACKTOPUN MaTEpUAILHON TOYKH.
2. Pemenue 3a1au Ha HAXOXK/AEHHE CKOPOCTH, YCKOPEHHS U painyca KpUBU3HBI TPACKTOPUU MaTepHAIbHOM TOUKH.

[paktuueckoe 3ansiTue Ne 4-6 (6 yacoB)

YpaBHEeHHS TBUKESHHS
Bomnpocs! 1 3aganus:
HNurerpupoBanue Broporo 3akoHa HeroToHa.
Pemienue 3anau Ha npuMeHeHHE BTOPOTo 3aKoHa HploToHa.
MuTerpupoBanye ypaBHEHHH ABHKECHUS.
Pemenue 3anau no TMHAMUKE MaTEepPUAILHON TOYKH.
Pemenue 3anau Ha MHTErPUPOBAHUE YPAaBHEHUI OJJHOMEPHOTO JBMKCHHS C YI€TOM CHIIBI COIIPOTUBIICHHS.
Pemenue 3anayu o nMHaMUKe IBHKEHUS TEJ HA MJIOCKOCTH.
IIpaktudeckoe 3ausitie Ne 7-8 (4 gaca)
3aKOHBI COXpAHEHHs

oukrwnhE

BOHpOCLI " 3aJIaHusA:

1. Teopema Herep.

2. 3aK0H COXPaHEHHUS YHEPTHH.

3. 3aKOH COXpaHEHHs UMITYJIbCa.

4. 3aKOH COXPaHEHHs MOMEHTA UMITyJIbCa.

[IpakTnueckoe 3ansaTre Ne 9-11 (6 gacos)
Marible koneOaHus
Bompocs! u 3ananHust:

1. CB00O/IHBIE OJJTHOMEPHBIE KOJICOaHusI.

2 BoiHyXIeHHBIC KOJICOAHHS.

3. Pemenne 3ana4 Ha Kone6aTesbHOE ABUKEHHE (IIPYXUHHBIH MasTHHK).

4 Pemrenne 3ama4 Ha KonebarelbHOE IBIKEHHE (MAaTeMAaTHYECKUH MasITHHK).

[Mpakruueckoe 3austue Ne 12 (2 vaca)
OCHOBHBIE ITOJIOKEHHUS CIIEUATIBLHON TEOPHUH OTHOCUTEIHHOCTH
IIpuHuMnBI crienuaabHOM TEOPUU OTHOCUTENBHOCTH.
2. IIpeo6paszoBanus JlopeHua.

=

[Mpakrudeckoe 3austre Ne 13 (2 vaca)
PensTHBUCTCKAsI MEXaHUKA
Bomnpocs! 1 3aganus:
CKOpOCTb pacpOCTpaHEHUs B3aUMOICHCTBUH.
Wureppain.
CoOCcTBEeHHOE BpEMSI.
CoOcTBeHHAas UIMHA.
Pewrenne 3a1a4 1o peITHBUCTCKON KHHEMATHKE.
Pemenne 3aad no peasiTUBUCTCKOMN THHAMUKE.
YeThIpeXMEpHBIE BEKTOPEI.
Pacnag wactum.
Yupyrue cTOJIKHOBEHHS YaCTHII.
5 cemecTp, 5 Jekuui, 8 NpaKTHYeCKUX 3aHATHI
Paznen 2. DaexkTpoaunamMuka
Jlexums Ne 1 (2 gaca)
BBenenue B 31€KTPOJMHAMUKY

CoNoOMWNE

Bomnpocs! u 3ananmst:
1. OCHOBHBIE 3Talbl Pa3BUTHS JIEKTPOJIUHAMUKH.
2. Brutan poccuiickux u 3apyoexHbix yueHsix (Jlaunnos, Jlebenes, Jlenn, [Tananekcu, Manaensiutam, [Tonos, Ilerpymesckuii,
TamMm, YMoB, S16510uKk0B, SIKOOU 1 Jp.) B pa3BUTHE AIICKTPOJAUHAMUKH.
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Jlexums Ne 2 (2 gaca)
®dusnyeckre OCHOBBI AIEKTPOANHAMUKA
Bompocs! u 3apanmst:

1. OCHOBHEBIC YaCTH U CTPYKTYpa KJIaCCUYECKOM DJICKTPOAUHAMUKH. OCHOBHEBIC IOHATHS QJICKTPOAUHAMUKH. duznueckue
XapaKTCPUCTUKHU IJICKTPOMArHuTHOTO IT0JIA U UX €AUHUIIBI U3MCPCHUA.
2. reOMeTpI/I'{eCKI/Ie XapaKTCPUCTHUKU CUIIOBOTO MOJISA: CUJIOBBIC JIMHUH, SKBUIIOTCHIIMAJIbHBIC IIOBEPXHOCTH. I[Ba BHJIa CHJIOBBIX

nojuel. YpasHenus Makcseiia.
Jlexums Ne 3 (2 gaca)
OCHOBHBIE NTOHATHUS 3IEKTPOJUHAMUKU
Bompocs! u 3amanmst:
1. OnexTpuuecKuil 3apaj U aneKTpudeckuil Tok. CBOHCTBA IEKTPUUECKOTO 3apsiia: aAJUTUBHOCTD, JUCKPETHOCTD,
MHBAapUAHTHOCTG. [II0OTHOCTE 31E€KTpUYECKOrO 3apsaa. DIEKTPUUYECKHH TOK U €r0 XapaKTEPUCTUKH: CHJIA TOKA, BEKTOP IFIOTHOCTD
Toka. JInHNY TOKa, TPYOKU TOKA U CTPYH TOKA.

2. 3aKOoH COXpaHEHHUS AIICKTPUIECKOTO 3apsa B MHTerpabHOH 1 quddepenmansaoit popme. Enuuuib: namepenus 3apsiia u
cwibl Toka. Cuctema enununi CU. ['ayccoBa ciucTeMa eIMHHII
Jlexmmst Ne 4 (2 gaca)

CrauuoHapHOe 3JIeKTPOMarHuTHoe noje. IToTeHnuans! 1 TEH30p JIEKTPOMAarHUTHOTO MOJIS
Bompock! u 3amanwst:
1. Knaccupukanus 31eKTpoOMarHuTHLIX HoJei. DIeKTpoCTaTHIEeCKOe, CTAlIMOHAPHOE U IEPEMEHHOE I€KTPOMarHUTHbIE MO,
KBazucrarmueckoe 1 kBa3ucrannoHapHoe moist. Kpurepuil KBa3ucTaimoHapHOCTH TOJIsl. MUKpPO- ¥ MaKpO-TIOJIS.
2. Makpockomnudeckas 31eKTpoguHaMuKa MakcBeiia, Kilaccuueckas 3J1eKTpoHHas Teopus JIopeHna u KBaHTOBast
aJeKTpoanHamMuKa J(upaxa.
3. Onexrpoctaruka: YpasHeHnue Ilyaccona, ¢dynknus I'puna, 3akon Kyinona. PaznoskeHue NoTeHIMaNa 31eKTPOCTaTHUECKOTo
TIOJIA TI0 MYJBTHIIONSAM. DHEPTHS CHCTEMBI 3apSI0B BO BHENTHEM 1oie. [Ipobnema IoKai3aui SHEPTHH B YIIEKTPOCTATHIECKOM
nose.
4, DnekTpuyeckoe mose B BemectBe. CBOOOIHBIE U CBSI3aHHBIE 3apsiibl. BekTop momspuzanun qudiektpuka. Bextop
IEKTPUUECKOTO cMeleHusl. JJudaeKTprudeckas BOCIPUUMUUBOCTD U JUNICKTPHUYECKas IPOHUIIAEMOCTb.
5. BemecTBeHHOE ypaBHEHHE B OTHOPOJHOM M H30TPOIMHOM AMAIEKTPHKE. TeH30p IMANIEKTPUUECKOH IPOHUI[AEMOCTH.
6. YpaBHeHust MakcBeiuia Juis 3J1€KTpOCTaTHUECKOro 1ot B AU depeHnanbHOM U MHTerpanbHON GopMe. I'paHUYHbIE YCIOBUS AL
BEKTOPOB MOII. Pemenne 3a1ad aMeKTPOCTaTHKH C HOMOIIBIO AJIEKTPpOCTaTHIeCKoH TeopeMsl ["aycca-Octporpanckoro. [ToTernuman
3JIEKTPOCTATHUYECKOTO T10JIsL, €T0 CBOIMCTBA, (M3NUECKUI CMBICI M €IUHUIIBI H3MepeHus. YpasHeHus Jlamnaca u ITyaccona.

Jlexumst Ne 5 (2 gaca)
VYpaBHeHus MakcBesia B 4eThIpeXMepHOH GopMe. DIIEKTPOMArHUTHBIE BOJIHBI

Bomnpocs! u 3ananus:

1. 4-BeKTOpHI U 4-TeH30pbL. UeThIpexMepHbIi NoTeHIMaN. TeH30p 3NeKTPOMarHuTHOro MoJisl. YpaBHeHHs: MakcBema B
KOBapHaHTHOH (opme.

2. 3akoH npeoOpa3oBaHUs KOMIIOHEHT 3JIEKTPOMArHUTHOTO MOJIS.

3. BonHOBOE ypaBHEHHE IS MONEH U TIOTEHIUANIOB U €r0 PEeIIeHHe, HOIePeYHOCTh YIEKTPOMATHUTHEIX BOJIH, BEKTOP
IloiinTHHra.

4. ITnockre MOHOXPOMATHIECKHE BOIHBI, MOJAPU3AIIHS.

IMpaxTudeckoe 3ansatue Ne 1-2 (4 yaca)
OCHOBHBIE NOHATUS MEKTPOIUHAMUKH
Bomnpocs! 1 3aganus:
1. OCHOBHBIE 3Talbl Pa3BUTHUS JIEKTPOAUHAMUKH.
2. Bxnag poccuiickux u 3apy0exHbIX yueHbIx (JIaunnos, Jlebenes, Jlenn, [Tananexcu, MannensiraMm, Ilonos, [leTpymesckui,
TamMm, YMoB, S16510uKk0B, SIkoOU 1 Ap.) B pa3BUTHE AJIEKTPOINHAMUKH.

3. DnexTpuuecKuil 3apsi.

4, DNEeKTPUUECKUHA TOK.

5. DnexTpuUUecKUil JUIOTb.

6. JMronbHBIA MOMEHT.

7. JIUnonpHBII MOMEHT 2J1EKTPUYECKOTO TOKA.

8. OnexTpuyeckas 1 MarHUTHAS HAIIPSHKEHHOCTH.

9. BekTopbl MarHUTHOM MHAYKIMU U 3JIEKTPUUECKOTO CMEIEHHUS.
10. IToTOK 3IEKTPUYECKOr0 U MATHUTHOI'O MOJI.

11. DNeKTpUYecKre U MAarHUTHBIC CUIIOBBIC JIMHUH.

12. DNEeKTPOCTaTUYECKUH MOTEHIHAL.

13. [Tanenne HanpspKEHUS.

14. ComnpoTuBieHHE IPOBOAHKUKA U 3aKOH OMa.

15. 3akoH Kynona, 3aK0H 3JIeKTPOMarHUTHOM WHAYKITHH.
16. CucreMbl eAUHUL U3MEPEHUS (PU3UUECKUX BEJIUUUH.
17. DNEeKTPOIBIDKYIIAS CHIIA.

18. 3akoH Jxoynsa-JleHna.

[Mpaktuueckoe 3ausitue Ne 3 (2 vaca)
CranmoHapHOE dJIEKTPOMAarHUTHOE MOJIe
Bomnpocs! U 3a1aHust:
1. YpaBuenus MakcBesuia Jijis CTAIIMOHAPHOTO AJIEKTPOMATHUTHOTO MOJIs B TU(PepeHINaNbHON U HHTETPAIBLHON (opMe.
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I'paHn4HbIC YCIOBHS ISl BEKTOPOB CTALMOHAPHOTO AJIEKTPOMATHUTHOTO MOJISL.
DHeprusi CTAMOHAPHOTO NIEKTPOMArHUTHOTO MOJIS.
Teopema 00 0IHO3HAYHOCTH PELICHHs] YPABHCHHUI CTALOHAPHOTO IEKTPOMArHUTHOTO TIOJISL.
CKaJspHBIA U BEKTOPHBIN MOTEHIUAIBI CTAIIMOHAPHOTO 3JIEKTPOMATHUTHOTO MOJIS.
VYcnoBus KaauOpOBKH.
VYpasuenue Jlamiaca /st BEKTOPOB CTAIIOHAPHOTO AJNIEKTPOMATHUTHOTO TIOJISL.
VYpasuenue [TyaccoHa ajsi BEKTOPOB CTAIIHOHAPHOTO AJIEKTPOMArHUTHOTO TOJIS
IMpaktuueckoe 3ausitue Ne 4 (2 vaca)
TToTeHIMANBI ¥ TEH30p IEKTPOMArHUTHOTO TIOJIS

NGk wN

Bompocs! u 3amanmst:

CKaJsipHBII ¥ BEKTOPHBIH MOTEHIIMAIBI SIEKTPOMArHUTHOTO TIOJIS.

KanmubpoBouHast ”HBapUAHTHOCTH JIEKTPOMArHUTHBIX MOJIEH.

VYcnoBus kKanuOpOBKH: KyJIOHOBCKas KalMOpoBKa 1 KaauOpoBka JlopeHua.

VYpaBuenus Jlamnaca, [Tyaccona u JlanamOepa aJist CKasIpHOTO M BEKTOPHOTO MOTSHIIMAIIOB JIEKTPOMArHUTHOTO TIOJIS.
Mertoapl penienns 3a1a4 Uil IEPEMEHHOT0 3JIEKTPOMarHUTHOTO ITOJISI.

TeH30p ANIEKTPOMAarHUTHOTO TIOJIS.

SuswNE

[Ipakruueckoe 3ansTre Ne 5-6 (4 waca)
VYpasuenns Makcsemnna
Bomnpocs! 1 3aganus:
YpaBHeHuss MakcBesuia B 4eThIpeXMEpHOH opme.
YpaBHeHHE ABHKCHUS 3apsHKCHHON YaCTHIIBI B 3JIEKTPOMAarHUTHOM I10JIE B YETHIPEXMEPHOH Gopme.
JlarpamkuaH U JeWCTBUE IS IEPEMEHHOTO dJIEKTPOMAarHUTHOTO TOJISL.
BriBo ypaBHeHHI MakcBeia ¢ TOMOUIbIO BapUAIIMOHHBIX PUHIIUIIOB.
TeH30p AIIEKTPOMArHUTHOTO MOJIsA. Y paBHEHMsT MakcBeluia B 4eThIPEXMEPHOH opme.
4-11oTeHIMAN JIEKTPOMArHUTHOTO TIOJIS. .
Ipakruueckoe 3ansaTre Ne 7-8 (4 waca)
DNEeKTPOMarHUTHBIC BOJIHBI

ok wnhE

Bompocs! u 3amanwst:
OneKTpOMarHuTHbIE BOJIHBI B BEIIECTBE.
®opmyna Makcseia.
OneKTpOMarHuTHas pUPOJa CBETA.
Monoxpomatndeckas Ma0cKas 3JeKTPOMarHUTHas BOJIHA.
OtpaxxeHue U MPeIOMJICHUE JIEKTPOMAarHUTHBIX BOJIH.
OHeprus ¥ UMIYJIbC IEKTPOMArHUTHOMN BOJIHBI.
6 cemecTp, S JeKkunii, 9 NPaKTHYECKUX 3aHATHIH
Pazgen 3. KBanToBasi MexaHMKa
Jlexumst Ne 6 (2 gaca)
BBenenue B KBaHTOBYIO MEXaHUKY
Bomnpocs! 1 3aganus:
1. OCHOBHBIC JTaNbI Pa3BUTHS U1 KBAHTOBOM MEXaHUKH.
2. JlocTikeHHs pOCCUACKUX | 3apy0exHbix (DiiHiireitna, KomnTona, ne bpoiins, [IaBuccona, Irxepmepa, bopa, [Taymu,
Hlpenunrepa u ap.) y4eHbIX.

SurwWNE

Jlexumst Ne 7 (2 gaca)
Dusnyeckre OCHOBLI KBAHTOBOM MEXaHUKH
Bonpocs! 1 3ananus:
KBanTOBbIE CBOMCTBA 271€KTPOMArHUTHOTO U3TyUCHHUSL.
BoiHOBEIE CBOMCTBA YaCTHII.
BonHoBast (yHKINS COCTOSIHUS YaCTHIIBL.
I'paHnIia MPUMEHUMOCTH KIIACCHIECKOTO CIIOC00a OTIMCAHUS SIBIICHUH.
Jlexius Ne 8-9 (4 gaca)
OCHOBHBIE TTOJI0KEHUSI KBAHTOBON MEXaHHKHU

rwpnpE

Bomnpocs! u 3ananus:
IIpencraBnenne Gpu3nIECKUX BEITUYHH ONIEPATOPAMHU.
TToctynar o ceKTpe BO3MOXKHBIX 3HAUCHHH (PU3UUECKON BEIIMUHHBI.
TocTynat o pacnpenerIeHH: BEPOSTHOCTEH 110 CHEKTPY 3HAUSHHH (PU3NUECKOM BETNUUHBL
OrnucaHue COCTOSTHUM CHCTEMBI B KBAHTOBOW MEXaHHUKE.
TTonHbIi KBaHTOBOMEXaHUYECKHUN HaOOP.
Vpasuenue lllpeaunrepa.
IIpuHIMI IPUYUHHOCTH B KBAHTOBOM MEXaHHKE.
Jlexums Ne 10 (2 gaca)
KBaHTOBOMEXaHWYECKUE MTPUIIOKEHHUS

NogohrwhE

Bompocs! u 3ananmust:

CriuH sneMeHTapHbIX yactull. OnepaTopsl CIIUHA.

KBaHTOBasi MEXaHUKA CUCTEMBbI YacTHll. BoHOBast pYHKIMS CHCTEMBI.
Bozonsl 1 pepMHOHBL.

IIpuanun Iaynu.

[lepuoamueckas cucrema aneMeHToB MeHaeneena.

g
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[paktuueckoe 3ausitue Ne 9 (2 vaca)
BBeneHne B KBAaHTOBYIO MEXaHUKY
Bompocs! u 3apanmst:
1. OCHOBHBIE 3Talbl pa3BUTHS UJIeH KBAHTOBOM MEXaHUKH.
2. JlocTikeHHsT poccuicKUX u 3apyOexHbix (DiiHmreitna, KomnTona, ne bpoiins, [I3Buccona, Ixepmepa, bopa, [Taynu,
HIpenunrepa u 1p.) y4eHBIX.
[Ipaxruueckoe 3ansTre Ne 10-11 (4 gaca)
®dusnyeckre OCHOBbI KBAHTOBOI MEXaHUKHU
Bomnpocs! 1 3aganus:
KBanToBbIe CBOICTBA IIEKTPOMATHUTHOTO U3TyICHISI.
®dotoanexrprueckuii 3¢ hexT.
VpaBHeHne DWHIITEHHA.
O¢pdexr Komnrona.
l'umoTesa ne bpotimns.
BomnHoBbIe cBOMCTBa YacTHII.
Omeitel [pBuccona u rxepmepa.
OKCIIepUMEHTANbHBIE TIOATBEPIKACHUS THIIOTE3bI e bpoiis.
JudhpakHOHHBII OIBIT ¢ IBYMS IIEIISIMU.
0. BonnoBas ¢pyHkuus coctosiuus yacTuibl. CTaTucTHYecKass MHTEPIIPETAIUs BOJTHOBOW (yHKIIUH.
1. IIpuHIHT Cynepno3unuy COCTOSHHH.
CoOTHOULICHUS HEOIIPEIeICHHOCTEH.
13. T'panuiia NPUMEHUMOCTH KITACCHUECKOTO CIIOCO0a OMUCAHUS SBICHHUH.
[Tpaktuueckoe 3ausiTue Ne 12-14 (6 yacos)
OcCHOBHBIE NTOJIOKEHNSI KBAHTOBOW MEXaHUKU

RHRRBoo~NooOMwhE

[y
N

Bomnpocs! u 3ananus:
IpexncraBnenne GU3NIECKUX BEIUYUH ONlEPaTOPaMHU.
ITocTynat o cnekTpe BO3MOXKHBIX 3HaU€HUN (PU3NUECKON BENUYUHEI.
IocTynar o pactpenenaeHlH BEPOSTHOCTEN 110 CHEKTPY 3HaYSHUH HU3MUECKON BETMUHHBL.
OnucaHue COCTOSIHUM CUCTEMBI B KBAHTOBOII MEXaHUKE.
TTonmHbBI# KBAHTOBOMEXaHUYECKHHA HAOOP.
Vpasuenue lllpeaunrepa.
IIpuHIMI TPUYUHHOCTH B KBAHTOBOM MEXaHHKE.
IMpakTuueckoe 3ausTue Ne 15-17 (6 yacoB)
KBaHTOBOMEXaHNYECKUE TPUIIOKECHUS

NogkrwhE

Bomnpocs! u 3ananus:

CHI/IH OJIECMCHTAPHBIX YaCTHUII.

Onepartopsl CIIMHA.

KBaHTOBast MEXaHMKa CUCTEMBI qyacTuu.

BoustHOBast GYHKIHS CHCTEMBI.

Bbo3ons! 1 GpepMUOHBL.

IIpunuun [Maymnu.

Ilepuonuueckas cucrema 211eMeHTOB MeHeneesa.

7 cemecTp, 8 Jexunii, 13 npakTHYecKUX 3aHATHI
Pa3gen 4. ®u3uka 3JIeMEHTAPHBIX YACTHIL
Jlexuus Ne 1-2 (4 gaca)

Beeznenue B Gpu3uKy 371eMEHTapHbBIX YaCTHIL

Nog,rwnpE

BOHpOCI)I U 3aJIaHus:

1. du3rKa MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHHUE.
2. JlocTmKeHns pOCCHICKUX M 3apyOekKHBIX YICHBIX, OKa3aBIINX HANOOIbINEe BIMSHAC Ha Pa3BUTHE (DHU3HKH BBICOKHX
SHEprui.

Jlexuus Ne 3-4 (4 gaca)
Knaccudukaiys B3auMoJeHCTBHIIA U YacTHI]
Bomnpocs! 1 3aganus:
OyH/1aMeHTaNbHBIC B3AUMOACHCTBHS U UX XapaKTEPUCTHUKH.
Knaccudukanms agpoHoB.
Bapuons! 1 Me30HBI.
CrpaHHbBIE U OYapOBAHHBIE YaCTHUIIBI.
Kiraccnguxanust 9acTuIl o BpeMeHH )KU3HH: CTaONIIbHBIE YaCTHIIbI, KBa3UCTaOMIbHbIE H PE30HAHCHI.
AmnTtruactunpl. Teopun Jupaka u @eitimana. OTKpBITHE TO3UTPOHA U AHTUIPOTOHA.
Jlexuus Ne 5-6 (4 gaca)
[IpuHIMIIBI cCUMMETPUN

SurwWNE

Bomnpocs! u 3ananmst:

1. 3aKOHBI COXPAaHEHUS] U CUMMETPUU.
2. IIpocTpaHCTBEHHBIE U BHYTPEHHUE CUMMETPUU.
3. TouHble BHYTPEHHHE 3aKOHBI COXPAHEHHS: 3aKOHBI COXPAHEHHUS SIEKTPUUECKOr0 OAPUOHHOTO U JIENTOHHBIX 3aps/I0B.
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HetouHsle 3aK0HBI COXpaHEHHUS.
N3ocummeTpus U M30MYJIbTUILIETHI. 3aKOH COXPaHEHHS U30CIINHA.
Vuurapras cummetpusi. CynepMyIbTHILIETHI.
Jlexuus Ne 7-8 (4 vaca)
OCHOBBI COBPEMEHHOH (PU3UKU BBICOKHX SHEPIUit

IS o

BOl'[pOCI)I U 3aJ1aHus

1. JlenTOHBI U KBapKH Kak QyHIaMEHTATbHbIC YaCTHIIBL.
2. KBapkoBasi cTpykTypa 6apHOHOB U ME30HOB.
3. JlenTOHBI U KBapKH Kak QyHIaMEHTATbHbIC YaCTHIIBL.
4, KBapkoBasi cTpykTypa 6apHOHOB U ME30HOB.

[Ipaktuueckoe 3ansTue Ne 1-4 (8 yacos)
BBenenue B pU3MKy 371€MEHTAPHBIX YACTHI]
Bomnpocs! 1 3aganus:

1. ®dur3nka MUKPOMHpPA U €€ COBPEMEHHOE COCTOSTHHE.
2. JlocTiKeHHsT POCCUICKHUX M 3apYOeXKHBIX YUCHBIX, OKa3aBIIUX HauOoJblee BIUSHUE HA pa3BUTHE (PU3UKU BHICOKUX
SHEpTHuil.

[paktuueckoe 3ausitTue Ne 5-7 (6 yacoB)
Knaccudukarys B3auMoJICHCTBHIA U YaCTHI]
Bomnpocs! u 3aganust:
dyHgaMeHTaTbHBIE B3aUMOICHCTBHUS M UX XapaKTEPUCTHKH.
Knaccugukanus anpoHoB.
Bapronsr n Me30HBIL.
CrpaHHBIE U OYapOBAHHBIC YaCTHUIIBI.
Knaccugukarys 4acTuil mo BpeMeHH )KU3HU: CTAOUIIbHBIC YaCTHIIbI, KBa3UCTAOUIIbHBIC H PE30OHAHCHI.
AmnTtruactunpl. Teopun Jupaka u @eiinmana. OTKpBITHE TO3UTPOHA U AHTUIPOTOHA.
ITpaktuueckoe 3ausTre Ne 8-10 (6 yacos)
[IpuHIMIIBI cCHMMETPHUN

ok wnhE

Bompocs! u 3amanwst:
3aKOHBI COXPAaHEHUs U CHMMETPHU.
IIpocTpaHCTBEHHBIE U BHYTPEHHUE CUMMETPHU.
TouHble BHYTPEHHHE 3aKOHBI COXPAaHEHHS: 3aKOHbI COXPAHEHHUS SIEKTPUUECKOro OApUOHHOTO U JIENTOHHBIX 3aps/I0B.
Hetounble 3aKOHBI COXpaHEHHS.
H3ocumMeTpus 1 U30MYNbTHILIETHL. 3aKOH COXPAaHEHHS U30CIUHA.
VHutapHas cuMmmeTpusi. CylepMysIbTHIUIETBL.
IMpakTuueckoe 3ausTue Ne 11-13 (6 yacoB)
OCHOBBI COBPEMEHHOM (DM3UKU BBICOKUX SHEPTHi

SurwWNE

BOHpOCLI " 3aJIaHusA:

1. JlenToHBI U KBapKU Kak (yHIaMEHTAIbHbIEC YaCTHILIBL.

2. KsapkoBas cTpykTypa 6apHOHOB U ME30HOB.

3. KBanToBbIe npouecchl.

4, XapaKkTepUCTHKH KBAHTOBBIX MPOIIECCOB.

5. BeposTHoCTh pacniazia v cpeHee BpeMsl dKHU3HHU YaCTHIIBL.
6. DddexTHBHOE MOTNepeYHOEe CEUCHUE PEaKIINH.

7. KBanroBas Teopus B3auMOAEHCTBUS YaCTHLL.

8. Teopust BO3MyIIEHHI.

9. Juarpammbl DeitnMana.

10. OOMEHHBIN MEXaHU3M B3aUMOJIEHCTBHH.

11. D¢ dexTuBHBIN paguyc.

12. KBanToBas snekrponnHamMuKa.

13. ®DOTOH KaK KBaHT 3JICKTPOMArHUTHOTO B3aUMO/ICHCTBUSI.
14. CunbHbBIE B3aUMOIEHCTBHSL.

15. Teopus snepHbix cun FOkaBbl.

16. KBanToBas xpomoanHaMuka.

17. I'100HBI KaK KBaHTHI CUIILHOI'O B3aMMOACHCTBHS.

18. HeBruteranue kBapkoB U3 agpoHa.

19. Cnabble B3aMMOICHCTBHS.

20. XapakTepHble 0COOEHHOCTH CIa0BIX MPOIECCOB.

21. Teopus cnaboro B3aumoneicTeus Oepmu.

4, YHuduKanus 3JeKTPOMarHUTHBIX U CIIA0bIX B3aUMOAEHCTBHN. Teopus 35eKTpocaadoro B3auMoAeHCTBHSA
Baiin6epra-Canama-I'maiioy.

5. OTKpbITHE KBAaHTOB ci1ab0oro B3aumoaeicTBus. CTaHaapTHas MOZAETIb.
6. KanubpoBounsle cumMMeTpun. Mexannsm Xwurrea.

8 cemecTp, S Jexknuuii, 9 NpakKTUYECKUX 3aHATHIL
Paznen S. DiekTponHas teopus. SinepHas ¢gpusuka
Jlexuus Ne 9 (2 gaca)

Teopust KPUCTAJUIMUECKOM peleTKr. 30HHAs TeOpHsl KPHUCTAIIOB
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Bomnpocs! u 3ananmst:
®dusnyecKre 0CHOBBI KBAHTOBOI TEOPHH.
CooTtHommenus HeomnpeneneHHocTn. OeHKa pazMepa aroma.
W3mepenust B KJ1acCUUECKOW M KBaHTOBOH (huzuke. Posp m3mepurensHoro npudopa.
KBaHTOBOMEXaHHUIECKas TEOPHSI aTOMA.
VYpasuenue lpeaunrepa a1 4aCTUIBI B IEHTPAILHOM TIOJIE.
YpoBHH SHEPTUH, KBAHTOBBIE YHCIIO.
Mmuoroanexrponnsie atoMbl. [Ipuamummn [Maymn.
Jlexnus Ne 10 (2 gaca)
CratucTiKa HOCUTENEH 3apsI0B

Nogakwnr

Bomnpocs! 1 3aganus:
OneMeHTHI KBAHTOBOM CTaTUCTHUKH.
DOTOHHBIN ras.
[110THOCTE KBaHTOBBIX COCTOSHUM U UX CPEH:S 3aCEIEHHOCTb.
BeiBox popmyinsl bo3ze-DifHmTeHa.
Pacnpenenenne ®epmu-/lupaka. Yposerr Oepmu
Jlexnms Ne 11 (2 gaca)
[Nonspuzanust U3IEKTPUKOB. MarHUTHOE YIOPSI04YEeHUE

S

BOI'[pOCI)I U 3aJlaHus:

1. Knaccriaeckue Momeny moasipu3aniy U MPpOBOJIUMOCTH.

2. OO0pa3oBaHye YHEPTETHYECKHUX 30H B TUIJICKTPUKAX M MOJTYIPOBOJHHUKAX.
Jlextust Ne 12 (2 qaca)
CBepX1npoBOAUMOCTh

Bompocs! u 3amanwst:

1. CBepXTeKy4ecTh: KBAHTOBAsI MOJIEIb U ABYXXKHJIKOCTHAs! ()EHOMEHOJIOTHSI.

2. OCHOBHBIE MTOHATHS TEOPHUU CBEPXIIPOBOJIUMOCTH.

Jlextus Ne 13 (2 gaca)
®du3uka aTOMHOTO SIpa
Bonpocs! u 3ananust:
Jlenrronsl 1 agponsl. HykIIoHBIL
OHeprus CBs3U B A1pe.
Bunap! sinepHbIX peakuuii ¥ UX OLIEHOYHAs SJHEPTeTHKA.
CBs13b MEXy paiLyCOM OOMEHHOTO B3aUMOJICHCTBUS U MacCOW TIOKOSI €ro MEePeHOCYHKOB.
YeThipe BUIA B3aUMOJIEHCTBHS, UX OOBEKTHI U IEPEHOCUHKH.
TIpyHIMIIBI CHMMETPHH B MUKPOMHUDE.
[Mpaktuueckoe 3ansTre Ne 14 (2 vaca)
Teopust KPUCTAIITUYECKOHN PEILIETKH

oahrwNE

Bomnpocs! u 3aganust:

Hznyuenne abcoarOTHO YepHOTO Tena. YibTpaduonerosas katactpoda. ['mnoresa [lmanka. KBanTs! cBera.
BonHoBble cBoiicTBa BeuiecTBa. BonHel ae-bpoiins, ux napamerpsl. Onbit [[3Buccona u xepmepa.
KopnyckynsapHo-BoJIHOBOI Jyann3M.

CraTUCTUUECKUI CMBICT BOJTHOBOM (DYHKITHH.

COOTHOIIEHUS HEOIPEEIICHHOCTH.

Ornenka pa3mepa aToMma.

Qg wNE

[Ipaktuueckoe 3ansTre Ne 15 (2 vaca)
30HHasA TEOPUsl KPUCTAIUIOB

Bomnpocs! u 3aganusi:
ITytu noctpoeHust KBaHTOBOH TeOpUU aToMa.
AtoMm Pesepdopna, ero HEyCTOHIHBOCTS.
BbopoBckas Teopus aToMa BOIOPOAA.
VYcnoBus cymecTBoBaHHS (PU3HYECKOTO peneHns ypaBHeHus lllpenunrepa 1i1st BOZOPOAONOXOOHOTO aTOMa.
Ksanrosble uncna.
H3znyueHue BOIOpPOAONOJOOHOIO aToMa.
®dopmyna banbmepa u OCHOBHBIE CIIEKTPAIbHBIE CEPUU.
MHOr03J1eKTPOHHbIE ATOMBI.
IMpuauun IMaymu. DneKTpOHHBIE CIION U 000JI0YKH.
OneKTpoHHas KOHMHUTYpAIis MHOTOJICKTPOHHEIX aTOMOB W IIEPHOIIIECcKast CHCTEMA SIIEMEHTOB.

[Mpakruueckoe 3austre Ne 16 (2 vaca)

Crarucruka HocuTene 3apsioB

SUANOOR~LNE

Bomnpocs! u 3ananmst:
1. DJeMeHTHI KBAaHTOBOM cTaTUCTHKH. POTOHHBII ras.
2. [110THOCTE KBAaHTOBBIX COCTOSIHUI U UX CPENH:S 3aCEIEHHOCTb.

[Ipaktuueckoe 3ansTue Ne 17 (2 vaca)

Kunernueckue siBneHus B KpHcTaiax
Bomnpocs! 1 3aganus:
1. BeiBox Gpopmynsl boze-DiiHmuTeliHa. CBsI3b CIIMHA U CTATUCTUKMU.
2. ®opmyna [Tnanka u knaccnueckas popmyina Panes-/xunca.
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w

XUMUYECKHUI TOTEHLIUAIL.
Pacnpenenenne ®epmu-upaka. Yposens Oepmu.

IMpaktuydeckoe 3austue Ne 18 (2 vaca)
IMonspusarys TU3JISKTPUKOB

Bompocs! u 3ananmst:

ok whE

Knaccuueckue Monienu nonspu3anuu 1 NpOBOJMMOCTH.
[TpoBOaMMOCTD METAILIIOB.

DNEeKTpUIECKUH TOK B IJIa3Me.

DneMeHTH! PU3UKH Ta30BBIX Pa3psIoB.

Tumsl cBsi3el aTOMOB B TBEP/BIX TEJaX.

PacuiernieHre SHEPreTUYIECKUX YPOBHEH BO B3aMMOICHCTBYIOIINX CHCTEMaX aTOMOB.
IMpaktudeckoe 3ausitue Ne 19 (2 vaca)
MarauTHOE YIOPSA0YCHUE

Bompocs! u 3aganmst:

1.

2.
3.
4.

O0pazoBaHHe SHEPIeTUIECKUX 30H.

JlucniepcuoHHbIE KPUBBIE 11 CBOOOHOTO JIEKTPOHA U AJIEKTPOHA B KPUCTAIIIE.

ITonsTre 3¢ peKTUBHON MaCCHL.
KpasuuacTuusl.

[pakruueckoe 3ansTue No20 (2 yaca)
CBepXmpoBOIUMOCTh

BOI'[pOCI)I U 3aJ1aHusA
CBerTeKy‘IeCTLZ KBaHTOBas MOJECIIb U IBYX)KUAKOCTHAs CI)CHOMGHOJIOFI/ISI.

1.
2.

OCHOBHEBIC TTOHATHS TCOPHHU CBCPXIIPOBOAUMOCTH.

[IpakTnueckoe 3ansTae Ne 21 (2 gaca)
®du3uka aTOMHOTO A1pa

Bompocs! u 3amanmust:

©CoNoTg~wLNE

Jlenronsl n agponsl. HykoHsI.

IonsTue n3ocnuHa.

OHeprust CBsI3U B sape.

Bunpsl siaepHbIX peaklui U UX OLIEHOYHAs SHEPreTHKA.
Peaxuus nenenus. IIpobiaema pa3neneHust H30TOIOB.
KanenbHas u 00o104e4Has MOAEIH s Ipa.

TIpoGnema AONTOKUBYIIUX CBEPXTSKEIBIX DIIEMEHTOB.

VYpaBnseMblil TEpMOSAIEPHBIA CUHTE3: BUJ peakui, KpuTepuil JIoycona, BapuaHThl peann3aluu.

PannoakTuBHOCTD. 3aKOH PaJMOAKTUBHOTO pacHasa.

IMpakTuueckoe 3ausTre Ne 22 (2 yaca)
Beenenue B Gpusnky GpyHIaMEHTAIBHBIX B3aUMOACHCTBHI

Bomnpocs! u 3aganus:

1. YeThipe BUIA B3aUMOJIEHCTBHS, UX OOBEKTHI U IEPEHOCUHKH.
2. TIpyHIMIIBI CHMMETPHH B MUKPOMHUDE.
3. Hecoxpanenue P-uetHocTH.
4, dynnamenranbHocTs CPT-cummerpun.
5. Bennkoe o0beqHEHHE: TPYIIIa CAMMETPUH, BO3MOXXHOCTH IPOBEPKHU, CTAOHIBHOCTD MaTEPHH.
6. 00630p hyHIaMEHTAIBHBIX B3aUMOACHCTBHUI 110 KOHCTAHTE CBS3H.
7. Hauanenelii sTam sBoxonun BeelreHHOM.
5.2. Copep:xaHue caMOCTOATEIbHON PadOTHI MO JUCHUILIUHE (MOAYJII0)
Copep:xaHue 00513aTeJIbHOI CAaMOCTONATEILHON PadOTHI O THCHMILIINHE
Ne Copep:xanue IMpoaykTsI
TeMbl THCHHMIITTUHBI Aepaant poay
n/n CaMOCTOSITeJIbHOI padoThl eI TeJIbHOCTH
1 Kunemarnka maTepuaiabHOM TOUKH B IEKapTOBBIX KOOpIUHATaX.| Benenue koncnekra nekuuu | KoHcnekr
WurterpupoBanne BTOporo 3akoHa HeroToHa. OO6oOmIeHHBIE
koopauHatel. Ilpuniun HauMenbuiero aeifcrsus. IlpuHnun| IMToarotoBka K KoHcrekT; oTBeT 1o
otHocutenbHOCTH [ammmes. PDynkums Jlarpamka cBoOOIHOI IPaKTHYEeCKOil paGoTe Teopuu paGoTHI
YaCTUIBL.
2 Oynkius Jlarpanka cucTeMbl 4acTUL. YTioBass CKOpocTh. | Benenue xoncnexra siexuuu | Koncnekr
Tenzop wHepuuu. MOMEHT UMIyJbCa TBEPAOrO Teja.
ConpHKOCHOBEHHUE TBEPABIX TENl. JIBUKEHUE B HEMHEPLUANBLHON | [ToAroTOBKA K KOHCIEKT; OTBET Mo
CHCTEMC OTCHCTA MPaKTHYECKOi paboTe TeopuH paboTh
3 Ouneprus. Wmmnynsc. Lentp wunepuun. Moment wummyinbca. | Benenue koncnexra sexuuu | Koncnexr

Opnnomeprnoe nBmxenue. [IpuBenenHas macca. [IBwkeHune B
HeHTpampHoM — mone.  KemmepoBa  3ajmaya.  YpaBHEHHS
IamunbToHa. YpaBHenus [amunbroHa-Skoou /Cp/

IToaroroBka k
MPaKTUYECKOi pabore

Komncrekr; oTBeT 1o
TEOpUH PabOTHI
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Annabarndeckne WHBapuaHTHL. CBOOOIHBIE OIHOMEPHEIC
konebanust. BeiHyxaeHHbIe KoneOanus. Konebanus cucreM co
MHOTHMH CTEHECHSAMH CBOOOJBL. 3aTyxarwomue KoJieOaHus.
BbIHYXIeHHBIE ~ KOJNEOaHWs  OpUd  HATMYHUH  TPCHUSL.
[MapameTpuueckuii pe30HaHC. AHTAPMOHUYECKUE KOJeOaH s

Benenune koHCTIEKTa JICKITUH

Koncmnexr

IToxroroBka k
IIpakTU4ecKoi paboTe

Komncrekr; oTBeT 110
TeopUH paboTh

CKOpOCTh pacnpocTpaHeHHs B3auMozeucTBuidl. IHTepBai.
CobcTBeHHOE BpeMsl. IIpeoOpazoBanue Jlopenua.
IIpeoOpasoBanre  ckopocTH. UYeTbIpeXMEpHbIE  BEKTOPBI.
DOHepruss W UMIyIbc. YeThpexMepHBIH HUMIyJIhC. Pacman
YacTHIl. YTIPYTUe CTOJKHOBEHUS YaCTHI

Benenue koHCIIEKTa JICKIIMU

Koncnekr

ITogroroBka k
MIPaKTUYECKOH pabore

KoHcrekT; 0TBET Mo
TEOpUH PabOTHI

OCHOBHBIE MOHSTHUS HIIEKTPOANHAMUKH: DJIEKTPUUECKHN 3apsn,
SIIEKTPUYECKUN TOK, JJIEKTPUYECKUH IHIONb, JUTNOJIbHBINA
MOMEHT, OWNONBHBIA ~ MOMEHT  JJIEKTPHYECKOTO  TOKa.
DJNEeKTPUYECKHEe W MAarHUTHBIE MYJIBTHUIIONU. ODJIEKTpUYecKas U
MarHiTHas HalpsHDKEHHOCTH. BEKTOpBI MarHUTHOW MHAYKIHU H
AIIEKTPUYECKOro  cMemeHus. [IOTOK — 3JIEeKTpUYECKOTO |
MarHATHOTO TOJS. ONEKTPUYECKHE W MAarHUTHBIE CHIIOBEHIE
JTUHUH. DNeKTPOCTaTUIECKUN MOTEeHIIHAT. [Tanenne
HanpspkeHust. CONpoTHBIIEHUE TPOBOIHUKA U 3aK0oH OMa. 3akoH
Kynona, 3axon anekrpomarauTHOM nHAYKIHAA. CUCTEMBI €MHHIL
u3MepeHust (U3NUECKUX BEJIMYUH. OJIEKTPOJABMKYILAS CHIIA.
3akon JIxoynsa-Jlenna

Benenne koHCTIEKTa JICKITUH

Koncmnexr

IToxnroroBka k
IIpakTU4YecKoil paboTe

Komncrekr; oTBeT 110
TeopUH paboTh

CrannoHapHO€  DIEKTPOMAarHWTHOE  TOoJe.  YpaBHEHUS
MakcBenia Juis CTAllMOHAPHOIO 3JIEKTPOMArHUTHOTO IO B
mupdepeHInaNIbHON ¥ MHTerpajgbHOi  (opme. ['paHHYHBIC
YCIIOBHSL JJIsl BEKTOPOB CTALMOHAPHOTO 3JIEKTPOMArHUTHOTO
nojs. DHEeprus CTallMOHAPHOTO 3JIEKTPOMATHUTHOTO ITOJIS.
Teopema 00  OJHO3HAYHOCTH  PEIICHUS  YpaBHEHHH
CTallMOHAPHOTO 3JIEKTPOMAarHuTHOro mnois. CKaspHBIA W
BeKTOprIﬁ IMOTCHIHAJIbI CTAlMOHAPHOTO 3JICKTPOMAarHuTHOTO
noJist. YcernoBus kanuOpoBku. YpasHenus Jlamnaca u [Tyaccona
U1 BEKTOPOB CTAIMOHAPHOTO 3JICKTPOMArHUTHOTO TOJIS

Benenne koncnekra JICKITUH

Koncmnexr

ITogroroBka k
IpaKTH4ecKoil pabote

Komncrekr; oTBET 110
TEOpUH pabOThI

CkanspHBIE U BEKTOPHBIM MOTEHLIUAIBI JIEKTPOMArHUTHOTO
nons. KamnbpoBouHas WHBapHMAaHTHOCTH 3JIEKTPOMATHHTHBIX
noneil. YcioBus KaaMOpPOBKU: KyJOHOBCKas KalnuOpoBKa H
kamubpoBka Jlopenia. YpaeHenus Jlamnaca, Ilyaccona wu
[Jamambepa Uil CKalXIpHOTO M BEKTOPHOTO MOTEHIMAJIOB
JJIEKTPOMArHUTHOrO mojsd. MeToasl pelleHus 3agad  Ajl
MEPEMEHHOTO 3JIEKTPOMAarHUTHOTO HOJISL. Tenzop
9JIEKTPOMArHUTHOTO NOJIS. YPABHEHUE NBHKECHUS 3apsKEHHOM
YJaCTUIIBI B SIEKTPOMAarHUTHOM IOJIE€ B UETHIPEXMEPHOH (opme.
Jlarpanxuan u JeicTBre JULs [IEPEMEHHOT0
3JIEKTPOMAarHUTHOro mnojs. BwiBox ypaBHeHuil MakcBemna c
HOMOIIIbI0 BAPUALIMOHHBIX IPUHLIUIIOB

Benenune KoHCIIEKTa JIEKIUN

Koncnekr

ITogroroBka k
MPaKTUYECKO# pabore

Koncnekr; oTBeT mo
TEOpUH PaboOThI

TeH3op 3nMeKTpOMarHWTHOro Mojisl. YpaBHeHMss MakcBermia B
YeThIpeXMepHoil (opme. 4-TOTEHIWAT IEKTPOMArHUTHOTO
moJisi. DJEeKTPOMarHuTHBIE BOJHBI B BemiectBe. Dopmyna
Makcsemna. OneKTpoMarHuTHas TIpUpoAa CBeTa.
MOHOXpOMaTI/I‘{eCKaH IIJIOCKass JJICKTPOMAarHuTHas  BOJIHA.
OTpakeHue 1 IpeIOMIICHUE 3JIEKTPOMAarHUTHBIX BOJIH. DHEpIus
nu HUMITYJIBC SJTeKTpOMaFHI/ITHOI‘/II BOJIHBI. CHCKTpaJ'[BHOG

pasioxkKeHHe. Yactuuno MOJIIPU30BAHHBIN CBET.
T'eomerpuyeckas OITHKA. IIpenensr IMPUMEHUMOCTH
reoMeTpudyeckoil ontuku. MsnyueHue 3IeKTPOMArHUTHBIX
BOJIH. 3ana3bIBalolIe MTOTEHIIUAIBI. Iorenumansl

Jluenapa-Buxepra. Ilome cucrempl 3apsgoB Ha JaNEKUX
paccrosHusix oT Hee. JlumonbHoe wu3nydyenue. M3myuenue
OblcTpo ABWKYHIErocs 3apsifa. TopMokeHHE H3ITyYCHHEM.
PaccesiHue 3apsHKeHHBIX YaCTHIL

Benenne koHCIIEKTa JICKIIUU

Koncnekr

ITogroroBka K
TPaKTUIECKOH paboTe

KoncnekT; oTBeT 1m0
TEOpUH PabOTHI

10

OcHOBHbIC JTallbl pa3BUTUA MJEH KBAaHTOBOM MEXaHUKH.
KBanToBble  cBOWCTBAa  3JEKTPOMArHUTHOTO  W3JIYy4EHHS.
®dorosnekrpudeckuii  3d¢dekr. YpaBHeHue  DHHIITEHHA.
O¢pdexr Komnrona. ['unoresa ne bpoiins. BonHosele cBoiicTBa
gactun. OnsiTe! [PBUccona u J[)epMepa. DKciepuMeHTaIbHbIE
HOATBEPKJAEHUs TUNoTe3bl fe bpoilns. JIudpakuuoHHbIA ONbIT

Benenune koHCTIEKTa JICKITUH

Koncmnexr

IToxroroBka k
IIpakTU4ecKoil paboTe

Komncrekr; oTBeT 1o
TeopUu paboTbl
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C ABYMs IICITISIMUA

11

BonHoBass ¢QyHKkius coctosHMs dacTuipbl. CraTHCTHYECKas
MHTEepHpeTanys BoIHOBOW GyHKuuu. [TpuHINI cynepno3unun
cocrosiHuil. CooTHomeHuss HeompejaeneHHocTed. ['panuna
MPUMEHUMOCTH KJIACCHYECKOTO CIOC00a OTIMCAHUS SBICHHUI

Benenne koHCIIEKTa JISKIIUH

Koncnekr

IToaroroBka K
MIPAaKTUYECKOH paboTe

Komncrekrt; oTBeT 1o
TEOpUH PabOTHI

12

BosHoBass QyHKIHMSA cocTosHMSA dYacTHIBL. CTaTHCTHYECKas
UHTEpIpeTanys BoJIHOBOH (pyHkimu. [IpuHIun cyneprno3unun
cocrosiauii. CooTHomieHUsT HeompeneneHHocred. [panumna
MPUMEHUMOCTH KJIACCHYECKOTO cr1oco0a OnrcaHus sBJICHUH

Benenne koHCTIEKTa JICKITUH

Koncmexr

IloaroroBka k
IIpakTU4ecKoil paboTe

Koncnekr; oTBeT 10
TeopUH paboTh

13

IpencraBnenue Qusnuueckux BenuuuH oneparopamu. IToctynar
O CIeKTpe BO3MOXKHBIX 3HAueHHH (U3MYECKOH BEIWYHHBI.
[Toctymnar o pacnpeeneHnn BEpOSTHOCTEH MO CIIEKTPY 3HAUCHUIA
¢usuyeckoil BenuuuHbl. OIUcaHME COCTOSHUI CHCTEMBI B
KBaHTOBOW MexaHHKe. [10JIHBI KBAHTOBOMEXaHHUYECKUI HAOOP.
VYpasuenue lllpenunrepa. [IpuHIMI IPUYMHHOCTH B KBAHTOBOMI
MexaHuke. CIuH aneMeHTapHbIX 4acTull. Oneparopsl CliMHa

Benenne koHCIIeKTa JICKIIMU

Koncnekr

IToaroroBka k
MPaKTUIECKOH paboTe

Komncrekr; oTBeT 110
TEOpUH PabOThI

14

duzuka MHKPOMHpPa M €€ COBPEMEHHOE COCTOSIHHE.
DyHnaMEHTaNbHbIE B3aUMOJAEHCTBHA M HX XapaKTEPUCTHKH.
Knaccudukanus agponoB. bapuonsl u mMe30Hbl. CTpaHHBIC U
ouapoBaHHble dacTUIBl. Knaccubuxaiys dacTull IO BPEeMEHU
KHM3HH: CTAOMIIbHBIE YaCTHI[BI, KBAa3UCTAOMIBHBIC U PE30HAHCHI.
Antnuyactunpsl. Teopun Jupaka n Deiinmana. OTKpbITHE
HO3UTPOHA U AaHTUIIPOTOHA

Benenne koHcnekTa JICKITUH

Koncmnexr

ITogroroska k
IpaKTH4ecKoil pabote

Komncrekt; oTBET 110
TEOpUH pabOThI

15

3aKoHBI COXpaHEHWsI W CUMMeTpuu. lIpocTpaHCTBEHHBIE U
BHYTPEHHHE CHMMETPHUH. TOYHBIE BHYTPEHHHE 3aKOHBI
COXpaHEeHUS: 3aKOHBI COXPAHEHUS JIEKTPUUECKOTO0 OapHOHHOTO
M JICTITOHHBIX  3apsa0B. Hetounsie 3aKkoHBI COXpaHCHHUAA.
WzocumMeTpuss W W3OMYJIBTHIDIETHL. 3aKOH  COXPaHEHUS
U30CIMHA. YHUTapHas cuMMeTpusi. CynepMyIbTUILICThI

Benenne koncnekTa JICKITUH

Koncmnexr

IToaroroBka k
TIPaKTUIEeCKOH paboTe

KoHcrekT; oTBeT 110
TEOpHUH PaboOThI

16

JlenToHbl ¥ KBapKM Kak (yHIAaMEHTAIbHBIC YaCTHIIBL.
KsapkoBas cTtpykrypa OapnoHOB u Me30HOB. KBaHTOBbIC
MPOLECCHI. XapaKTepUCTUKH KBaHTOBBIX  IPOLECCOB.
BepostHocTh pacmama W cpeiHee BpeMs JKM3HH YaCTHIIbI.
O¢ddexTHBHOE TONEPEYHOE CEYCHUE pPEaKUUH. OBOJIFOLHUS
KBaHTOBOW cucteMbl. Ormeparop 3BOJIOUMH. AMIUIUTYAA
BEPOSITHOCTU TepexonoB. KBaHTOBas Teopus B3aMMOJAEHCTBUS
gactul. Teopus BosmymieHuit. [uarpammbel  DeifHMaHa.
OOMEHHBIFT ~ MeXaHM3M  B3aUMOJCHCTBHI. D PEKTHBHBIN
paguyc. KBanroBas siekrponuHamuka. DOTOH Kak KBaHT
3JIEKTPOMAarHUTHOTO B3aMMO/IeHCTBUS. KanubpoBounas
MHBapUaHTHOCTh Teopuu. beamaccoBocTh oTOHA

Benenune KoHCIIEKTa JIEKIUN

Koncnekr

ITogroroBka k
TIPaKTUIECKOH paboTe

Koncnekr; oTBeT Mo
TEOpUH PaboThI

17

Cunbble B3aumoneiictBusa. Teopus spepHbIX cuin FOkaBbl
KBanToBass xpoMoanHamuka. ['JTIOOHBI KaK KBaHTHI CHIIBHOTO
B3auMojelicTeusi. HeBbuleTaHue kBapkoB u3 ajpoHa. Crnalble
B3aUMOJICHCTBHUS.  XapaKTepHble  OCOOCHHOCTH  CJIA0BIX
nponeccoB. Teopust cmaboro B3aumopaeucTBus Depmu.
YHuuKanus 31eKTPOMarHuTHBIX U CIa0bIX B3aUMOJCHCTBHI.
Teopus 3NIEKTPOCIab0ro B3aUMoJeicTBUA
Baitn6epra-Canama-I'mmoy. OTKpbITHE KBaHTOB  cJ1a00ro
B3aumojelicTeus. CranmaptHas Mozenb. KamubGpoBouHble
cumMerpuu. Mexannsm Xwurrca. Ilowcku enuHON Teopuu
(yHIaMEHTaNBHEIX B3anMoaeHcTBUi. [Ipobiaema cTabuinbHOCTH
nporona. bapuonnas acummerpus Beenennoit

BGHEHI/IG KOHCIICKTA JICKIIUKU

Koncmnexr

ITogroroBka k
IpaKTHYECcKoil paboTe

KoHncnekr; oTBeT 10
TEOpUH PabOTHI

18

KBanroBomexanudeckass Tteopust artoma. Ilyrm mnocTpoeHus
KBaHTOBOW  Teopuu atoma. Atom  Pesepdopma, ero
HEyCTOMUMBOCTh. bOpoBCKasi Teopus aroma BOAOPOIA.
VYpasuenue lllpenunrepa A 4acTHIbl B LEHTPAJIbHOM IIOJIE.
VYcnoBust cymecTBoBaHHS (HU3MYECKOTO PELIeHHsS YpaBHEHUS
Ipenunrepa 11 BOAOPOAOIOA0OHOTO aToMa. Y pOBHHU SHEPIUH,
TJIABHOE KBAaHTOBOE YHCIIO. BeposSTHOCTH MPOCTPAaHCTBEHHOTO
pacripefiesieHHs 3J1eKTpoHa B aToMe. A3MMYTaJIbHOE M MArHUTHOE

Benenue koHCIIeKTa JIEKIIMU

Koncmnexr

BrinonHenue 1oMalrHero
3aaHusl (KOHCIICKTA)

JlomantHee 3agaHue
(KOHCIIEKT)
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KBAaHTOBBIE uyHcia. M3mydeHue BOZOPOJONOAOOHOTO aroma.
Moment umnynsca ¢oroHa. IlpaBuna otbopa. Dopmyna
Banemepa u ocHOBHBIE criekTpanbHble cepruu. CIUH 3JIEKTpOHA.
Bozonsl u ¢depmuonsl. IIpaBuio cIOXKEHUS MeEXaHHYECKHX
MOMEHTOB. ' MpOMarHUTHOE OTHOIUCHHE IS OPOMTAIBLHOTO H
CIIMHOBOTO MOMEHTOB. Pe3ynbTUpYIOIUii MarHUTHBIA MOMEHT.
CrnnH-opOuTabHOE B3auMo ieiicTBre. TOHKas CTPYKTYpa JIMHHM.
ITocTosiHHAs TOHKOM CTPYKTYpbl. MHOIO3IEKTPOHHBIE ATOMBI.
[Mpunimn [aynu. DIeKTPOHHBIE CIIOM U 000JI0YKH. DICKTPOHHAS
KOH(UTrypalusi MHOTORJISKTPOHHBIX aTOMOB M IEepHOAMYECKas
cucteMa dneMeHTOB. IlpaBuina oTOopa TpH  HU3IyYCHUH
MHOT'03JIEKTPOHHBIX aTOMOB. Knaccuueckue MoJIeNn
HOJNApU3AlMd U HPOBOJUMOCTH. IIpOBOJUMOCTb METAJLIOB.
DNEeKTPUUYECKHA TOK B IUIa3Me. ODJIEMEHThl (DM3HKH Ta30BBIX
pa3psanoB. Tunel cBs3el aTOMOB B TBEPABIX Tenax. Pacuienienue
SHEpPreTUYECKUX YPOBHEH BO B3aMMOJEHCTBYIOUIMX CHCTEMax
aTOMOB

19

Mopens ABYXaTOMHOW LIENOYKH C MOTCHUUAIBHBIM peibedoM
npSIMOYTOJIbHON (opmbl. OOpa3oBaHHE HEPrEeTHYCCKUX 30H.
JlycriepcHOHHBIE KpUBBIE Ui CBOOOJHOTO 3JEKTPOHA H
JMeKTpoHa B Kpuctauie. IloHsTHe 3(GQEKTHBHOW MAaCCHI.
Ksasuuactunpl. CoOCTBEeHHass M NpUMECHas MPOBOJUMOCTD
MOJTYTIPOBOTHUKOB. Konrakr IIBYX BBIPOXKIEHHBIX
MOJYIPOBOAHUKOB. [IpHHIMT IEHCTBUS MOTYHPOBOAHUKOBOTO
nasepa. CBepXTeKyJIecTb: KBaHTOBas MOZeTb u
JIBYX>KUAKOCTHAsE (peHOMEeHOoTHsI. OCHOBHBIE IOHSITHS TEOPUHI
CBEPXIIPOBOIUMOCTH.

Jlentonsr u agponst. Hyknonsr. Ilonstue nzocnunaa. DHEprus
CBA3M B sAnape. Bunubl sAepHBIX peaknuii M UX OLEHOYHas
oHepretuka. Peakums geneHws. [IpoGnmema  paszeneHHs
n3oronoB. KanenbHast u obonouednas Monenu siapa. Gopmyna
Beiizekkepa. Marudeckue uncia. [IpodiaeMa JOATrOXKUBYIIAX
CBCPXTSXKCIIBIX DJICMCHTOB

BeneHnne KoHCIIEKTa JIEKIIUH

Koncnekr

BpInoHEeHHE TOMAIITHETO
3aaHus (KOHCIICKTA)

JlomariHee 3aaHue
(KOHCTIEKT)

20

YrpaBnseMblil TEpMOAIEPHBIN CUHTE3: BUJ PEAKLIMM, KPUTEPUI
Jloycona, BapuaHTBl peanu3aluu. PaguoakTHMBHOCTh. 3aKOH
paznoaKTUBHOTO pacrnaza. CpaBHHUTEIIbHAS OIIeHKa
MPOHHUKAIOUICH CHOCOOHOCTH PAa3UYHBIX BHJOB pPaJHalliy.
Enunuier n3Mepenuii B paanainonHoi gusuke. [ToriorieHHas,
SKBUBAJIEHTHAasT M  OKCHO3MLIMOHHAs  JO3bl.  ODJIEMEHTHI
palMalOHHOW KyJbTYpbl. DHEPrusi OTAA4YM IIPU H3ITY4YECHUH
KBaHTa. SInepHbIil raMMa-pe3oHaHc 0e3 otTnauu. [IpuMeHeHHs
Al'P. W3mepeHne cBepXMallbIX YacTOTHBIX CHBHUTOB. CBs3b
MEX]Y painycoM 0OMEHHOTO B3aUMOACHUCTBHS U MACCOM MOKOs
€ro NepeHOCYHKOB. YeThIpe BHU1a B3aUMOICHCTBUS, UX OOBEKTHI
U TepeHOoCUYMKH. [IpuHIUOBI CHUMMETPHM B MHUKPOMHUpE.
Hecoxpanenue P-uerHOCTH. CriupanbHOCTh 4acTull.
DyHIaMEHTAIBHOCTh CPT-cummerpuu. OcHOBHbIE
MPEJCTABICHUs] KBAaHTOBOM 3JIEKTPOJMHAMHKH M €€ TpyIIa
cummetpun. IlapronHas mMozmens HykJIOHOB. Cxema CHIIBHOTO
B3aUMOJICHCTBHUSL MEXIY aJpOHaMHU. BaleHTHble M MOpPCKHE
KBapKH. AcUMITOTHYECKast cB0O0Ia U KOH()AaHHMEHT KBapKOB.
MN3ocnuH, cTpaHHOCTB, YapM, TMpelecTb B  KBAHTOBOU
XpOMOAMHAMHUKE. OneMeHTapHas cxema ciaboro
B3aUMOJICHCTBHS. JEKTpOociadoe B3aMMOJCHCTBHE W €r0
rpymna cuMMeTpuu. Benmkoe — oObeauHeHHE: — Tpymma
CUMMETpPHUH, BO3MOXKHOCTh NMPOBEPKH, CTAOMILHOCTh MaTEPHUH.
O030p (yHIAMEHTANbHBIX B3aUMOJCHCTBHH MO KOHCTAaHTE
cBs3u. HavaneHblii aTan sosonuu Beenennoit

Benenune koHcriekra JICKIOUHU

Koncmnexr

BeImonHeHre JOMaIIHeTo
3amaHus (KOHCIEKTa)

JomarinHee 3aanue
(KOHCIIEKT)

CoaepixaHue caMOCTOSITeIbHOI padoThI

mo JUMCHUIIJINHE HAa Bl>160p

Ne i/

TeMbl TUCHMTITIHHBI

Conep:xanue
CaMOCTOAITeIbHOI
padoThI

HpOZIyKTLl AEATCJIbHOCTH

Kunematnka  maTepuanpHOM  TOYKM B JEKapTOBBIX
KoopauHarax. MHrerpupoBaHue BTOporo 3akoHa HbroToHa.
O060011eHHBIE KOOPAUHATHL. [IpUHIMIT HAUMEHBIIIETO JCHCTBUSL.

WunuBuayanbHOEe 3aaHue
(3amaumn MTOBBIILICHHOH
CJIOKHOCTH)

Koncmnexr
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[puamun otHocurensHOoCcTH [ammnes. @ynkmmst Jlarpamka

PedepartuBnas padora

Pedepar

CBOOO/IHOH YaCTHIIBL. IIpoexTHas pabota, | IIpoexr, foknax, Hay4Has
yuactue B paboTe KpyxKKa CTaThs
110 aCTPOHOMHUU

Oynknus Jlarpamka cucrembl yacTull. YTJoBasi CKOpocTh. | MHIOMBHIyanbHOE 3ajaHue Koncnekr

Tensop unHepuuu. MOMEHT uMIyJIbCa TBEPAOTO Teld. | (3amaunm [TOBBIIIICHHOM’

COHpI/IKOCHOBeH\I‘/Ie TBEPABIX TellL JIBmxeHue B | cnokmoCTH)

HEMHEepPLUAJIbHON CHCTEME OTCUeTa Pedepatnsnas pabora Pedepar
IIpoexrHas pabora, | IIpoekT, noknan, Hay4dHas
ydacTHe B paboTe Kpy»KKa cTaThs
110 aCTPOHOMHUU

OHneprus. Mmmynsc. LleHTp uHepuuy. MOMEHT UMITYJIbCA. WnnuBupyanpHOE 3a7aHue Koncnekr
OnnomepHoe aBrxeHue. [IpuBeneHHas Macca. JIBukeHue B (3amaumn MTOBBIILICHHOM

menTpansHOM ToJie. KemepoBa 3amada. YpaBHeHUs [ aMIIIbTOHA. | CII0)KHOCTH)

YpaBuenus I"amuiipToHa-IK00U

Annabatudeckue HHBapuaHThl. CBoOOJHBIE OAHOMEpHbIE | VHIUBHIyadbHOE 3a/aHHE Koncnekr

KoneOanus. Bemyxnennsie konebanns. Konebanus cucrem co | (sagaun MTOBBIIICHHOMH

MHOTHMH  CTETIECHSIMHU 6CB060Z[I>I. 3aryxamoonme KoJjeOaHus. CIOKHOCTH)

BroiHyxneHHele  kosebaHUS ~— NIpU  HAIWMYMM  TPEHUS.

Hap;]MeIT[pnqecxnﬁ PE30HAaHC. AHI‘aé)MOHI/I'{eCKI/IC 1<one6a11)m>1 Pegeparusnas padora Pegepar
IIpoexrHas pabora, | IIpoekT, noknan, Hay4dHas
y4dacTHe B paboTe KpyKKa CTaThs
10 aCTPOHOMHHU

CxopocThb pacmpocTpaHeHHs B3amMopeiicTBuid. UWwurtepBan. | MHmuBuayanpHOE 3amaHue Koncnekr

CobcTBeHHOE BpEMSL. [IpeoOpaszoBanue Jlopenna. | (3amaun [IOBBIIICHHOM

IIpeobpazoBaHue  CKOPOCTH. quBIpei(MepHBIG BEKTOPBL. | ¢yrosHOCTH)

OHeprus M uMINyiabc. YeTelpexMepHbI uMmIynasc. Pacman Pedepatnenan pabota Pedepar

YaCTHII. YprTI/IC CTOJIKHOBCHHM: 4YaCTHIL

IIpoextHas pabora, | IIpoekT, noknan, Hay4YHas
yuacTue B paboTe KpyXKKa cTaThs
110 aCTPOHOMHUU
OCHOBHBIE TOHATHUS AIIEKTPOJANHAMUKU: dIIEKTPUUECKUil 3apsa, | VHOuMBHaYyanbHOE 3aJaHue Koncnekr
9JICKTPUYECKUHA TOK, OSJCKTPHYCCKUN JMIONb, AMIOJNBHBIN | (3amaunm [IOBBIIIIEHHON’
MOMEHT, ~ JWNONLHBIH ~ MOMEHT  SJIEKTPHYECKOTO  TOKA. | cyowocTi)
DNEKTPUUYECKHE ¥ MAarHUTHBIC MYJIBTUIIONN. DIIEKTPUYECKas U
PedepartuBnas pabora Pedepar

MaruuTHas HaIps>XECHHOCTH. BeKTOpH MarHUTHOMN WHAYKIWU U

ITpoexTHas paborta,

IIpoexT, noknan, Hay4Has

JJEKTpUYECKOr0  cMmemieHus. [loTok  anekTpuueckoro U

MarHuTHOTO TOJs. OJEKTPHUYECKHMEe W MAarHUTHbIE CHJIOBble | YUacTHE B pabore KpyKka CTaThs
JIMHUU. DnexTpocTaTHIeCKuil HOTEHLIUAIL [Tanenue | mo acTpoHOMHM

HanpspkeHus. ConpoTHBIIEHHE NPOBOAHMKA M 3akoH Owma.

3axoH KynoHa, 3akoH 21eKTpoMarHuTHOM MHAYKIMU. CUcTeMBl

eIMHAL] U3MepeHHsT QU3NUECKUX BEIMYMH. DIEKTPOABIKYIIAS

cuia. 3akoH /xoyns-Jlenna

CranoHapHOe  DJIEKTPOMAarHWTHOE  moje.  YpaBHeHusa | VHOuBHOyanbHOE 3aJaHue Koncnekr
MakcBemia Ui CTaUMOHAPHOTO JIEKTPOMATHUTHOIO TONSL B | (3amaun MTOBBILICHHOM
mudhepeHIaIbHOR W MHTEerpanbHoil (opme. ['paHudHBIE CII0KHOCTH)

YCIOBHS JUIS BEKTOPOB CTAlMOHAPHOTO IJIEKTPOMATHUTHOTO [~ (epatnsraz padora Pedepar

nois. OHEpPrus CTAalUOHAPHOIO BIEKTPOMArHUTHOIO IOJIS.
Teopema 00  OJHO3HAYHOCTH  PEIICHUS  YpaBHEHHH

IIpoexTHas paborta,

IIpoext, noxnaza, HayyHas

CTAITOHAPHOTO SIEKTPOMATHHTHOTO Toms. CKanApHBII u | Y4acTue B paboTe KpyxXka CTaTbsd

BEKTOPHBII MOTEHLMANIbl CTAlMOHAPHOIO 3JEKTPOMArHUTHOIO | I10 aCTPOHOMHHU

nosst. YcioBus kanuOpoBku. YpasHenus Jlamiaca u Ilyaccona

JUIsl BEKTOPOB CTALMOHAPHOI'O 3JEKTPOMArHUTHOI'O MOJIs

CkansipHblii ¥ BEKTOPHBI INOTEHLMANBl JEKTpOMarHuTHoro | MHauBuAyanbHOE 3ajaHue Koncnekr

nons. KanuOpoBouHas WHBAPMAHTHOCTH ODJIEKTPOMATHUTHBIX | (3amaun MTOBBIILIEHHO

nojiei. YcioBus KalUOpPOBKU: KyJIOHOBCKAas KajgHOpOBKa H COKHOCTH)

kanuOpoBka JlopeHua. VYpaBHenus Jlamnaca, IlyaccoHa u Pedepatnnan pabora Pedepar

Janambepa ans CKaXIpHOTO M BEKTOPHOTO MOTEHIMAIOB

JNEKTPOMATHATHOTO TONIs. MeToJpl pelieHus 3amad  Juis IIpoexrHast pabota, | IIpoekt, nokiaa, Hay4IHAs
ydacTHe B paboTe Kpy:KKa cTaThd

MEPEMEHHOTO 3JIEKTPOMArHUTHOTO TIOJIS. Tenzop
3JIEKTPOMArHUTHOIO MOJIsL. Y paBHEHHUE ABMKEHUS 3apsKECHHON
YaCTHUIIBI B QJIEKTPOMATHUTHOM TI0JIE B YEThIPEXMEPHOU opMme.
Jlarpamxunan u JIeHCTBHE IS IIEPEMEHHOI0

10 aCTPOHOMHHU
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9JIEKTPOMAarHuTHOTO moiis. BeBon ypaBHeHmii MakcBemia c
MIOMOIIBIO BAPHALIMOHHBIX IPUHIIUIIOB

9 TeH30p 3MeKTpOMAarHUTHOTO MOJIsA. YpaBHeHHs MakcBeiuta B | VHouBMAyanpHOE 3aqaHHe Koncnekr
YETBIPEXMEPHOH  popMe. 4-MOTEHIHMAN BIEKTPOMATHUTHOTO | (3amavu [OBBILICHHOI
ll'\[/i)ﬂf[. 3J’I6KTpOM;FHI/ITHBIe BONHBI B BemecTBe. Dopmyna CIOKHOCTH)
aKCBeJIIa. JIEKTPOMAarHUTHAS npupoja CBeTa.
p PHPOZL Pedeparusnas paboTa Pedepar
MoHoxpomaruueckasi IJIOCKash 3JIEKTPOMarHUTHas BOJIHA.
OTpaxkeHHEe ¥ TPEIOMIICHHE OJIEKTPOMArHUTHBIX — BOJIH. [poekTHas pabota, | IIpoekt, qokiaa, Hay4IHas
DHeprus U HMITYJIbC IEKTPOMATHHTHO# BOJTHEL CrieKTpaibHoe | Y4acTHe B paboTe KpyKka CTaThA
pasnoxeHmHe. YacTtuaHo MOJIIPU30BAHHBIH CBET. | IO aCTPOHOMHHU
I'eomerpuyeckas OIITHKA. [Ipenensl  NPUMEHUMOCTH
TEOMETPUUECKOH ONTHKU. VI3mydyeHHe HIeKTPOMAarHUTHBIX
BOJIH. 3anazapIBaroiue MOTEHIIUAIBI. ToTeHIuanbl
Jluenapa-Buxepra. Ilome cucremsr 3apsgoB Ha JalleKHX
paccrosHusix oT Hee. JlumonbHoe wu3nydeHue. M3myueHue
OBICTPO IBHXKYIIETOCs 3apsiiga. TOpPMOXKEHHE HW3ITydeHUEM.
PaccesiHue 3apsHkKeHHBIX YaCTHIL
8 OCHOBHBIE JTambl pa3BUTHS HAEH KBAHTOBOW MeXaHWKH. | VHIuUBMAyanbHOE 3amaHue Koncnexr
KBaHTOBbIE ~ CBOKCTBa ~ SIEKTPOMArHMTHOTO — MBNYYEHHUS. | (3amauu OBBIILICHHOM
®dorosnekrpudeckuit 3P dekr. Y;zaBHeHHe 3I/IHH.ITSI/IHa. CIOKHOCTH)
O¢pdexr Komnrona. 'mnoresa ne bpoiinsa. BonHoBsie cBoiicTBa
PedepartuBnas pabota Pedepar
gactui. Onerte [pBrccona u Jlxepmepa. DKciepuMeHTaIbHbIE
MOATBEPIKICHUS THITOTe3bI ¢ bpoitnst. IuppakiMOHHBIHA OMBIT ITpoexrHast pabora, | IIpoekT, noknan, Hay4Hast
¢ ABYMS IIETIAMH y4yacTtuc B pa60Te KpyXKa CTaThbi
10 aCTPOHOMUHU
10 | OcHoBHbIE OJTambl pa3BUTHS WJACH KBAaHTOBOW MeXaHHMKH. | VHAMBUAyallbHOE 33/1aHUC Koncnekr
KBaHTOBbIE ~ CBOWCTBa  OJIEKTPOMAarHMTHOTO — M3IYYEHHS. | (3amadn OBBIIICHHON
DotoanexTpuueckuil 3G PeKT. YEaBHeHHe QI/IHIHT?I/IHa. CIIOKHOCTH)
O¢ddexr Komnrona. 'mnoresa ne bpoiins. BoaHoBsie cBoiicTBa
PedepartuBnas pabora Pedepar
gactull. OneITe J{aBrccona n Jxepmepa. DKcriepUMeHTaIbHBIE
HOATBEPsKAEHUS THIIOTE3bI e Bpoiins. JTudpakinoHHbI ONBIT Ipoekrhas pabora, | IIpoekr, ToKaz, HaydHas
¢ ABYMS IIEIAMH y4yacTtuc B pa60Te KpYy>KXKa CTaTbhs
10 ACTPOHOMUH
11 | BonnoBas QyHkuus cocTosiHMsl dacTuibl. Cratuctudeckas | VHIuBHMOyanbHOE 3alaHME Koncnekr
MHTEPIpPETANMS BOTHOBOH QyHKkuuu. [IpHHIMN cynmeprnosuny | (zapaun MOBBIIEHHOMH
cocTostHui. COOTHOLIEHHS HEONpeIeIeHHOCTEl. l"paHunua COKHOCTH)
NPUMEHHMOCTH KJIACCHYECKOTO CIOC00a OTIMCAHUS SIBICHUI
Pedeparusnas paboTa Pedepar
IpoektHas pabota, | IIpoekr, nokmax, Hay4IHas
y4actie B padoTe KpyKKa CTaThs
10 aCTPOHOMUHU
12 | BomnHoBas QyHKIMS cocTosHMS dYacTHUbl. Cratuctudueckas | VHIuBHIyanbHOE 33/1aHHE Koncnekr
UHTEpIpeTanysi BOJHOBOW QyHKImH. [IpyHIMI Cyneprno3uiu (3agaun MOBBILICHHOI
coctostHuil. COOTHOLICHHS HEONPeIeICHHOCTEH. Fpaanua COKHOCTH)
MPUMEHHUMOCTH KJIAaCCUICCKOT0 cnocoﬁa OIIMCaHus ABJICHHUUN
PedeparuBras padoTa Pedepar
IIpoextHas pabora, | IIpoekT, noknan, Hay4YHas
y4actie B paboTe KpyKKa CTaThs
M0 aCTPOHOMHHU
13 IIpencrapnenue pusnuecKux BeauyuuH onepatopamu. [locrynar | MHmuBuayanpHOe 3alaHue Koncnekr
O CIEKTPE BO3MOXKHBIX 3HAYEHHH (HU3NIECKOH BENMYMHEL | (3amaqm OBBIIICHHOMH
HOCTynaj" O pacmpefelieHu  BEPOATHOCTEH MO CHEKTPY | cnoscoctn)
3HAUeHWH (u3mdeckod BenuuuHbl. ONHCaHWE COCTOSIHUM
. . | PedeparuBnas padoTa Pedepar
CHCTEMBI B KBAaHTOBOU MCXaHHKCE. TTonubrit
KBaHTOBOMeXaHWYecKuii Habop. VYpaeuenue IlIpenunrepa. IpoexrHas pa6ota, | IIpoekT, HoKiax, HayqHAs
[IpUHUMI NPUYMHHOCTH B KBAHTOBOH MexaHuke. Crmu | Y4acTue B paboTe KpyKka CTaThs
3JIeMEHTapHBIX YacTull. OnepaTopsl ClIUHA 10 aCTPOHOMUH
14 ®du3nka MHKpOMHUpPa U €€ COBPEMEHHOE COCTOsHHE. | VHauBuayanpHOE 3aqaHHe Koncnekr
DyHnaMeHTaNbHbIE B3aUMOJEHCTBAS M HX XapaKTEPUCTHKHU. | (3amaun MTOBBIILIEHHO
Knaccudpukanus a/:[pOHmIa(.JI bapuonsr u me3oubl. CTpaHHBIE H CIIOKHOCTH)
ouapoBaHHbIEe YacTulbl. Kiaccudukanus yacTui no BpeMeHH
P H uran ! P PedepartuBnas pabora Pedepar
JKM3HU: CTaOMIIbHBIC YaCTUIBI, KBa3HUCTAOMIbHBIE U PE30HAHCHI.
Anrmyactunsl. Teopunm [lupaka u @eitamana. OTkpsITHE IpoekrHas pabora, | IIpoekr, mokman, HayIHAas
yuacTue B paboTe KpyxkkKa CTaThsl

MO3UTPOHA U AHTUNPOTOHA

10 aCTPOHOMHHU
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15 3akoHBl coxpaHeHrs H cummeTpuu. l[IpocTpancTtBenHsie W | VHOuBMAyanbHOE 3aqaHHe Koncnekr
BHYTPECHHUEC CUMMCTpPHU. Tounrie BHYTPCHHUE  3aKOHBI (3aﬂaqﬂ IIOBBILLIEHHOU
COXpaHEHHS: 3aKOHBI COXPAHEHHS DIEKTPHYECKOTO OapHOHHOTO | JOKHOCTH)
U JIENTOHHBIX 3apsAfoB. HeTouHble 3aKOHBI COXPaHEHUS.
PedepartuBnas pabora Pedepar
W3ocummeTpuss M U30MYJBTHIUIETBI. 3aKOH COXPaHEHMs
U30CIKHA. YHUTapHas cumMeTpusi. CynepMyIbTUILIEThI IpoexTHas pabota, | IIpoekr, foknax, Hay4Has
yuactue B paboTe KpyKKa CTaThs
10 aCTPOHOMUH
16 | JlenToHel © KBapku Kak (yHZaMCHTaJNbHbIE 4acTUIBL. | VHIUBHIyanbHOE 3a/IaHHE Koncnekr
KBapkoBas cTpykTypa OapMOHOB M Me30HOB. KBaHTOBBIE | (3amaun MTOBBIIIEHHOM
nporeccsl.  XapakTepUCTUKHA  KBAHTOBBIX  IIPOLIECCOB. CIIOKHOCTH)
BeposTHOCTE pacmasa M CpefHee BpeMsl KU3HU YacTHUIIBL. PedepatnsHas paboTa Pedpepar
O¢ddexkTHBHOE TMOMEpPEYHOE CEUCHHE PEaKIMH. OBOJIOIHS
KBaHTOBOH cucTeMbl. OrmepaTtop HBOJIONMH. AMIUIUTYA [poekrHas pabora, | IIpoekr, moknan, HayIHas
BEPOSATHOCTU nepexooB. KBaHTOBas Teopus B3auMojeiicTBus | YIacTHE B pabore KpyKka CTaThA
gactul. Teopusi Bo3mymieHud. J[luarpammsl DeliHMaHa. | 10 aCTPOHOMHUH
OOMEHHBIIT MEXaHW3M  B3aUMOACUCTBHHA. D(PPEKTHUBHBIH
paguyc. KsantoBas snekrpopuHamuka. DOTOH Kak KBaHT
3JIEKTPOMArHUTHOTO B3aMMOJIEHCTBHSL. KanubpoBouHas
VHBapUaHTHOCTb Teopuu. beamaccoBocTh (hoTOHA
17 CunpHble B3amMopeiicTBus. Teopust simepHbix cun FOkaBel. | MHmuBuayanpHOE 3amaHue Koncnexr
KBaHToBast XpoMoIuHaMuKa. ['TII0OHBI KaK KBAHTBI CHIBHOTO | (3amavn MOBBIIIEHHOMH
B3aumoJeiicTeus. HeBbuleTanne KBapkoB U3 anapona. CraObie CIOKHOCTH)
B3aUMOJICHCTBUS.  XapakTepHble  OCOOCHHOCTH  ClIa0bIX
N PedeparuBras padoTa Pedepar
nporieccoB. Teopus ciaboro B3aumojeicTBus  Depmu.
YHuduKanus 31eKTPOMAarHUTHBIX M CIa0BIX B3aUMOJICHCTBUH. IpoekrHas pabora, | IIpoexr, noknan, Hay4Has
Teopust ANIEKTPOCIaboro B3aHMOJIeHCTBHA | YYACTHE B paboTe KpykKa CTaThA
Baiin6epra-Canama-I'msmoy. OTKpeITHE KBaHTOB CJIa0Oro | IO aCTPOHOMHUH
B3aumojeiicteus. CraHmapTHas Mojenb. KanuOpoBOYHBIC
cumMerpun. Mexanusm Xwurrca. Iloucku eauHoil Teopuu
(hyHIaMEeHTaTbHBIX B3aUMOJICHCTBUM. TIpoGiema
CTaOMIBHOCTH NpoToHA. bapuonnas acummerpus BeenenHoit
18 KBanroBomexanudeckass teopus artoma. Ilytu mnocrtpoenus | MunuBunyanbHOe 3anaHue Koncnekr
KBaHTOBOW  Teopun aroma. Atom Pesepdopna, ero | (zapaun MOBBILICHHOI
HeycToMunBoCcTh. bopoBckas Teopusi aroma BOJOpOJA. CII0KHOCTH)
Vpasuenue llpenunrepa A 4acTHUIBI B IIEHTPAIBHOM IIOJIE. Pedepatnsnas pabora Pedepar
VYcnoBus cylecTBOBaHUS (DU3NYECKOTO PEIICHUs] YpaBHEHUS
Ipeaunrepa s  BOAOPOAONONOOHOrO aroMa. YpPOBHH IpoexTHas pabota, | Ilpoexr, foKnaz, HaydHas
SHEPIMHM, IJIaBHOE  KBaHTOBOE  4MCJIO.  BepostHocTh | Y9acTne B pabore KpyKka CTaThbs
MIPOCTPAHCTBEHHOTO PACHpEAEICHUs] 3JIEKTpOHa B aTroMe. | I10 aCTPOHOMHHU
A3uMyTanbHOE M MarHUTHOE KBaHTOBBIE uMcia. M3mydeHue
BOJOPOJIOMONOOHOTO aromMa. MOMEHT umIyabca (OTOHA.
IIpaBuna or6opa. @Popmyna baabmepa W OCHOBHBIC
cnexrpanbHble cepur. CruH 3ekTpoHa. bo3oHbl U hepMUOHBL.
HpaBI/IJ'[O CJIOKCHUS MEXaHHYCCKHUX MOMCHTOB.
T'upoMarHuTHOE OTHOIIEHHUE JUIsI OPOUTAIBHOTO M CIIMHOBOTO
MOMEHTOB. PesynpTupyrommuit MarHUTHBIN MOMEHT.
CrnuH-opOuTanbHOe  B3auMojeiictBue. TOHKas CTPYKTypa
auHui. ITocTosiHHAs TOHKOM CTPYKTYpbl. MHOI03JIEKTPOHHBIE
atomsbl. [Ipunnun Ilaynu. OnekTpoHHBIE €O U OOOJOYKH.
3J'IeKTpOHHa${ KOHq)I/IpraL[I/IH MHOT'O32JICKTPOHHBIX aTOMOB U
nepuoauyeckas cucrema syemenroB. IlpaBuia otbopa mpu
H3JTY4YCHUU MHOT'O3JICKTPOHHBIX aTOMOB. Kitaccuueckue
MOJIENIM TOJSPU3AlMU M NPOBOAUMOCTH. I[IpoBOIMMOCTD
METAJIOB. DJIEKTPUUECKUH TOK B IJIa3Me. DJIEMEHTH (HH3HKU
ra3oBbIX pa3psnoB. THIBI CBs3eil aTOMOB B TBEPIBIX Telax.
Pacmennenue SHEPreTHYECKUX ypOBHEH BO
B3alMOJEHCTBYIOLIUX CUCTEMAX aTOMOB
19 | Mopgens IByXaTOMHOM LEMOYKH C MOTEHIUAIbHBIM penbedoM | MHIUBHIyanbHOE 3aJaHHE Koncnekr
IPAMOYTONBHON (opmbl. OOpa3OBaHHE DHEPTETHYECKHMX 30H. | (3amaun ITOBBIIICHHOM
JlucniepcuoHHble KpHUBBIE Ul CBOOOZHOIO MMEKTPOHA U | croxcrocTn)
anekTpoHa B Kpucrawie. [loHstne 3((GEeKTUBHONH Macchl. Pogepatusias pabora Pedepar
Kpasuuactuupl. CoOCTBEHHass M IpUMECHas IPOBOJUMOCTb
HOJTyTIPOBOIHUKOB. Konrakr JBYX BEIPOKIeHHBIX | |IPOCKTHAA pabora, | Ilpoext, noknaz, Hayunas
y4dacTHe B paboTe KpyKKa CTaThs

MMOJYIIPOBOJAHUKOB. HpI/IHIII/IH HeﬁCTBHﬂ TOJIYIIPOBOJHUKOBOI'O

nasepa. CBepXTEeKy4ecTh: KBaHTOBas MOJEINb u

10 aCTpOHOMUH
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IBYXKHAKOCTHas peHoMeHo0rns. OCHOBHBIE OHATHS TEOPUU
CBEPXIIPOBOIUMOCTH.

Jlentonsr u anponsl. Hykmnonsr. [lonarne m3ocnuna. DHEprust
CBSI3U B spe. BUIIBI S1epHBIX peakiuidi ¥ UX OLIeHOYHAs
sHepreTuka. Peakius nenenus. [Ipobnema paznencHus
n3oronoB. KanenbHas u o6onoueynas mozaenu sapa. Gopmyna
Beiizekkepa. Maruueckue uncina. [IpodiiemMa J0NroXuBYIIAX
CBEPXTSDKEIIBIX DJIIEMEHTOB

20

YnpasnseMslil TEPMOSIIEPHBIN CUHTE3: BUJ PEAKLUI, KpUTEPUI
Jloycona, BapuaHTBI peanu3anud. PaanoakTHBHOCTh. 3aKOH
paznoaKTUBHOIO pacmana. CpaBHUTEIIbHAS OLICHKA
MPOHUKAIOMIEH CIOCOOHOCTH PAa3IMYHBIX BHIOB DPaJHald.
Enuunue usmepenuii B paauanoHHoit ¢pusuke. IornomenHas,
OKBUBAJIEHTHAas U  OKCIO3HMLHUOHHAs  JI03bl.  DJIEMEHTHI
pagualMOHHON KyIbTypbl. DHEPrus OTHAud IPU U3IyYEHUH
KBaHTa. SIiepHbIii ramMma-pe3oHaHc 0e3 ortnauu. [IpumeHeHHs
ST'P. M3MepeHue cBepXMallbIX YacTOTHBIX CIBUIOB. CBA3b
MEX/Ty paaiycoM OOMEHHOTO B3aMOIEHCTBUS U MacCOil TIOKOS
€ro nepeHocyuKoB. UeTbIpe BH1a B3aUMOJEHCTBUS, UX OOBEKTHI

M TEepeHOCUYNKH. [IPUHIMIBI CHMMETPHH B MHKPOMHPE.
Hecoxpanenne  P-uetHocTm. CrupanbHOCTh  YaCTHIIL.
DyHIaMEHTaTFHOCTh CPT-cummeTtpumn. OcHoBHBIE

MPE/ICTABJICHUs] KBaHTOBOW OSJICKTPOJUHAMUKH W €€ TrpyIa
cummMetpun. [lapToHHass Mozenb HYKIOHOB. CXeMa CHIIBHOTO
B3aUMOJICHCTBUS MEXAY alpoHaMu. BalleHTHbIE U MOpPCKHE
KBapKH. ACUMNTOTHYECKas cB00O0/Ia U KOHPAWHMEHT KBapPKOB.
M3ocnuH, cTpaHHOCTh, YapM, NpeEIecTb B  KBaHTOBOM
XPOMOJIMHAMHUKE. DneMeHTapHas cxema cimaboro
B3aUMOJICHCTBUS. DJeKTpociaboe B3auMOJEHCTBUE M €ro
rpymnmna CcUMMeTpud. Benukoe 00bEIWHEHHE:  TpyIIa
CUMMETpPHUH, BO3MOXKHOCTh NPOBEPKH, CTAOMIBHOCTh MaTEPHUH.
00630p (yHIAMEHTAIBHBIX B3aUMOJICHCTBHI IO KOHCTAHTE
cBs3u. HauanpHbIH 3Tam 3Bomoiny BeeleHHol.

VHouBHIyadbHOE 3a/laHUe Koncnekr
(3amaun HOBBIIICHHON

CJIOKHOCTH)

Pedeparusnas paboTa Pedepar
IIpoexrHas pabora, | IIpoekT, noknan, Hay4dHas
yuactue B paboTe KpyKKa CTaThs

110 aCTPOHOMUHU

5.3.00pa3oBaTesibHbIE TEXHOJIOTHH

Ipu opraHu3ayy U3y4eHHs! TUCUUILTHHBI OyIyT UCTIOIB30BAHBI CIEIYIOIINE 00pa3oBaTeIbHbIE TEXHOJIOTHU:
UHPOPMAIIOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH, TEXHOJIOTHS OPTaHU3alUU CAMOCTOATEILHON pabOThI, TEXHOJIOTUS
pediekcHBHOTO 00yUYEHHS, TEXHOJIOTUS MOAYJIFHOTO 00yYEHH S, TEXHOJIOTHS UTPOBOTO O0YUEHHMS, TEXHOJIOTHH TPYIOBON
JTUCKYCCHH, HHTEPAKTHUBHBIC TEXHOJOTUHU, TEXHOJIOTHS ITPOOIEMHOr0 00y4eHNUs1, TEXHOJIOTHSI OpraHU3aluu
y4eOHO-HCCIIeI0BATENbCKOM NEesITebHOCTH, TEXHOJIOT sl IPOEKTHOTO 00YUYEHUs], TEXHOJIOT Ul Pa3BUTHsI KDUTHYECKOTO MBIIUICHHS.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOYHBIH KOHTPOJIb M IPOMEKYTOYHAS ATTeCTalus

bannbHO-peHTHHTOBas KapTa AUCUUILIMHEI 0(hOpMIIeHa KaK NPUIOKEHHE K paboueil mporpaMMe JUCIUIUINHEL.
@oH/T OIIEHOYHBIX CPECTB AN IIPOBEACHNS MPOMEKYTOTHOI aTTECTAIMH 00YJarOMUXCA 110 AUCIUILTIHE 0(DOPMIICH OTAETbHBIM
JIOKYMEHTOM.

6. YHEBHO-METO/JMYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemasi iutepaTypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTOpBI, COCTaBUTENN

3arnaBue, CChITKA Ha DJIEKTPOHHYIO OHOIHOTEUHYIO CHCTEMY

H3parenbcTBO, IO

JI1.1  |Antynun, K. K. Knaccuueckas mexaHuka: ydyeOHOe mocodue Mocksa: lupexr-Menua, 2014
URL: https://biblioclub.ru/index.php?page=book&id=240550

JI1.2  |AnemkeBuy, B. A. DJIeKTPOMArHeTU3M: y4eOHUK Mocksa: ®usmarnut, 2014
URL: https://biblioclub.ru/index.php?page=book&id=275299

JI1.3 |Anrynun, K. K. TeopeTtnieckas (pU3KMKa aTOMHOTO SAPA M AJIEMEHTaPHBIX Mocksa: lupekr-Menua, 2019
YacTull: yueOHO-METOANYECKOe mocodue
URL: https://biblioclub.ru/index.php?page=book&id=240556

6.1.2. lonoiHUTEIbHAS TUTEPATypa
ABTODBI, COCTaBUTENH | 3arimaBue, CChUIKA Ha AJIEKTPOHHYIO ONOIMOTEUHYIO CUCTEMY WznarenscTBO, ro1

JI2.1 |Co0Gones, C. B. OCHOBBI HEPEJSATUBUCTCKOM KBaHTOBOW MexaHUKHM: ydeOHoe|Mocksa: ®usmarmur, 2017
nocobue
URL.: https://biblioclub.ru/index.php?page=book&id=485503

JI12.2 |Byrukos, E. 1. ®dusuka: yueOHoe ocodue Mocksa: ®uzmatiut, 2010
URL: https://biblioclub.ru/index.php?page=book&id=75494

JI2.3  [Konzpatbes, A. C. @u3zuka: cOOpHUK 3a]au: yueOHOe ocobue Mocksa: @uzmaraut, 2005
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| |URL: https://biblioclub.ru/index.php?page=hook&id=76788 |
6.2 Ilepeyennb MPOrPaMMHOTO 00ecreYeHHst

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Skype for Business, OneDrive, SharePoint Online)

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPodeccHOHAIbHbIX 023 JAHHBIX
- OBC «YHuBepcuteTckast OMOIHOTEKa OHIAHH»
- bassl mannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISI)

7.1|HaumeHOBaHUE CHEUAIBHOIO IOMEIEHUS: IOMEIIEHHE JUIS CaMOCTOTENIbHOM pa0oThl, UnTanbHbil 3a1. OCHAILIEHHOCTb:
TIK-4mT. ¢ BO3MOXHOCTBIO MOJKIIOUeHHUS K ceTn «VHTepHeT» U oOecredeHHeM JOCTyla B JIIEKTPOHHYIO
uH(popMaIoHHO-00pa3oBaressHyto cpeny CI'CITY, Ilpuntep-lmr., Tenedon-1mrt., [Tucemennstit cron-4 mr., ITapra-2
IIT.

7.2|HaumeHOBaHME CHENMANBHOTO NOMEIEHHs: ydeOHasi ayJUTOpuUs JUId NPOBEICHUS JIEKIIMOHHBIX 3aHATHH, MPAKTUYECKUX
3aHATHHA, TPYNIOBBIX KOHCYJNBTalMH, HHAWBHIYAIBHBIX KOHCYJIBTAIMH, TEKYILET0 KOHTPOJA, IIPOMEKYTOYHOM
aTrecranuy, YueOHas ayautopus. OcHaiieHHOCTb: MenoBas nocka-1mT., Kommekr y4deOHONM MeOenyu, HOYTOYK,
MPOCKIIMOHHOE 000pyI0BaHKE (MYJIbTUMEIHIHBINA POCKTOP M IKPaH).

8. METOANYECKHE YKA3AHMS 10 OCBOEHHUIO JUCIIUITIJIMHBI (MO Y JISI)

PaboTa Ham TEOpETHIECKUM MAaTEPHAIIOM IIPOUCXOAUT KPATKO, CXEMATHIHO, MTOCIE0OBATETbHO (PUKCHPOBATH OCHOBHBIE TTOJIOXKCHUS,
BBIBOJIbI, (DOPMYJIHPOBKY, OOOOILIECHNS; OMEYaTh BAaXKHBIE MBICIIH, BBIIEIATH KIIOUEBBIE CIOBa, TEPMUHBL. IIpoBepka TEpPMHUHOB,
MOHATHH ¢ TOMOIIBI0 SHIMKIONEANH, cIoBapeil, CIpaBOYHUKOB C BHIMHCHIBAHWEM TONKOBAaHMH B TeTpanb. OO03HAYUTH BOIIPOCHI,
TEPMHHBI, MaT€pUaJl, KOTOPBIN BBI3bIBAET TPYIHOCTH, IOMETUTH U MOIBITATHCS HAWTH OTBET B peKOMeHAyeMol nureparype. Eciau
CaMOCTOATENBHO He yaeTcs pa300paThcs B MaTeprale, Heo0XoguMo chopMyITHPOBATh BOIPOC U 3a/1aTh MIPEIIO1aBaTENIO.
IIpopaboTka pabodell mporpammbl JUCLMIUIMHBL, yAEHssl 0co00e BHMMAaHUE LEJIAM M 3a7adaM, CTPYKTYype U COJEprKaHHIO
JVUCIUIUIAHEL. KOHCIIEKTHpOBaHHE HCTOYHHKOB, MOATOTOBKA OTBETOB K KOHTPOIBHBIM BOIPOCAM, HPOCMOTP PEKOMEHIyeMOoit
JUTEpaTyphl, padboTa ¢ HHPOPMALIMOHHBIMY HCTOYHUKAMU B Pa3HBIX (hopMaTax.

Taxoke B mponiecce M3ydeHNUS UCHUILTHHB METOIMYECKHE PEKOMEHIAIIIH MOTYT OBITh H3JJaHBI OTACIBHBIM JOKYMEHTOM.
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[Ipunoxxenune

BaﬂJ’IBHO-peﬁTHHFQBaﬂ KapTa JUCHHUITIINHbBL «OCHOBBI TeOpeTH'—IeCKOfI (1)I/ISI/IKI/I>>

Kypc 2-3 Cemectp 4-6

Buj koHTpOIIS MuHHMaJTBHOE KOJMYECTBO | MaKkcHMaIbHOE KOJIUYECTBO
6anoB 6anoB

HanmenoBanue paznena «Kinaccuueckas MexaHHKa H TEOPHSI OTHOCHTEIbHOCTH»

Texymuii KOHTPOJIb 110 pa3Aemy:

1 AynutopHas pabota 2,5 4

2 CamocrosrtenbHas paboTa (crenuanbHble 00s3aTeNbHbIE (HOPMBI) 3,5 6

3 CamocrosiTenbHas paboTa (crenuanbHbie POPMBI Ha BBIOOD) - 5

KonTtponbHOE MeponpHATHE 10 pa3lieny 8 15

IIpoMexyTOYHBIH KOHTPOJIB 14 30

HanMeHoBaHHe pa3iesia «JIeKTPOAHNHAMHKAY

Tekymuit KOHTPOJIb IO pa3Aey:

1 AynutopHas paborta 3,5 6

2 CamocrosrenbHas pabota (cnennanbHble 00s3aTenbHbIe (OPMBI) 2,5 4

3 CamocrostenbHas padoTa (crenuanbHble GopMbl Ha BEIOOD) - 5

KoHTponsHOE MEpONpHATHE 110 pa3leny - -

TIpomexyTOoYHBII KOHTPOJIb 6 15

HaumenoBanue pa3neia «KBaHTOBasi MEXaHUKA»

Tekyuuii KOHTPOJIb MO pa3aeny:

1 AynutopHas paboTa 16 24

2 CamocrosTenbHas pabota (CrenuaibHbie 00s13aTeNbHbIC (OPMBI) 14 16

3 CamocrositenbHas pabora (crnenuanbHbie OPMBI Ha BBIOOD) - 5

KoHTposbHOE MEepOonpHsTHE 10 Pa3aety 6 10

ITpoMexyTOUHBINH KOHTPOJIb 36 55

TIpomesxyTouHast aTTecTarus 56 100
Hroro: 56 100

Bune! koHTpOIA

HepequL HJIA IIPUMEPHIL BaHaHHﬁ, KPUTCPUHN OLCHKHU U KOJIUIECTBO OaytoB

Tembt T U3YUCHUA U 06pa3OBaTeJ'H>HI>I€ PE3YIbTAThL

Texyumii KOHTpPoJIb MO pa3neiy «Kiaccnyeckast MeXaHUKA H TEOPHS OTHOCHTEIbHOCTHD)

1

AynutopHas pabora

Jlexkmn

0 — oTCYTCTBOBAJ HA JEKIUH

1 — mpucyTCcTBOBAN Ha JIEKIIMU

[paxTHyeckue 3aHATU

0 — oTCyTCTBOBAN Ha 3aHATHH

0,5 — mpucyTCTBOBAN Ha 3aHATHH, HE BBHIMOJHSII 33/1aHUC

Tema:

Kunemarnka marepuaibHOW TOUKM B JEKApPTOBBIX KOOpPIMHATAX.
WurerpupoBanne Broporo 3akoHa Hprorona. O6oOmmeHHBIE
koopauHatbl. [lpuHiun  Hammesbmiero  neiictBus.  [IpuHnmn
otHocutTenbHOCTH [ammnes. @ynkuus Jlarpawka CcBOOOAHOM
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1 — BBINOJTHS 33/1aHKE C IIOMOIIBIO NIPENo/aBaTels

1,5 — BBIIONHAI 3aJaHUC CAMOCTOSTEIBHO, HO C 3aMEUaHUSAMH IIO
BBITIOJTHCHHIO

2 — caMOCTOSTENBHO CIPABHJICS C BBIIOJTHEHAEM 3a/1aHHs

Hroro:

0 - 4 6amta

YaCcTHIEI.

Tema:

Oynknus Jlarpanka CUCTEMBl 4acTHULl. YTJOBass CKOPOCTb. TeH30p
uHepuud. MOMEHT uMmIyibca TBepaoro tena. CoONpUKOCHOBEHHE
TBEp/BIX Tell. [IBIKeHHE B HeMHEPIMAIbHO# cucteme otcuera /Cp/
Oueprus. HWwmmynec. Llentp wuneprun. MOMEHT HMITyibCa.
OnHomepHoe aBwxeHue. IlpuBeneHHas Macca. J[IBuKeHHE B
nentpansHoM monie. KerutepoBa 3amada. YpaBHeHus ['aMuibTOHA.
VYpaBuenus ['amunbToHa-IK00M

PesymnbTaTel 00yueHuUS:

3HaeT GpU3MYECKHe TEPMHUHBI B 00JIACTH TEOPETHUYECKON (Ppru3nku
VYMeer, HCHONB3ys MaTeMaTHYEeCKWH ammapaT W 3HaHMSA 110
TeopeTHdeckoll (u3nKe, OOBSICHATH NPHUPOIHBIE M TEXHOTCHHEIE
SIBJICHUS

CnocobeH OpraHu3oBaTh IPOCKTHYIO JAEATENBHOCTh HA OCHOBE
3HaHUH B 00JACTH TEOPETUUECKON (PU3HKU

CamocrosrenbHast pabora (00s3aTenbHbIE HOPMBI)

BerlmonHeHe JOMAIIHETO 3a1aHus

0 — He BBIOJIHUT

0,5 — BBINOJIHKWII HE BCE 3aaHUs

1 — BBIIOJIHUII BCE 3aaHMsI, HO €CTh 3aMEYaHMUs

1,5 — 3ajaHue BBHIIONHEHO MOJTHOCTHIO U MIPABUIILHO
Hroro:

0 — 6 6amioB

Tema:

Anmnabatndeckne — WHBapHaHTHL. ~ CBOOOJHBIE  OJHOMEpPHBIC
konebanus. BeiHyxaeHHbsle konebanus. KomebaHust cucreM co
MHOTHMH  CTETIeHAMH  CBOOOZBL.  3aTyxaromme  KoIeOaHHS.
BeIHyX1eHHBIe KOeOaHus IpH HaInauu TpeHus. [lapameTpraeckuii
pe3oHaHC. AHrapMOHHUYECKUE KOJIeOaHus

Tema:

CKOpOCTh  pacrnpoCTpaHECHHUs B3aNMOJCHCTBUI. Wnrepnann.
CobcrBennoe Bpems. [IpeoOpasosanue Jlopenua. [IpeoOpa3oBaHue
ckopocTH. YeTblpeXMEpHblE BEKTOPbl. OHEPrust M HMMITYJIbC.
YeTtslpexMepHbIi uMnysbe. Pacnan yactui. Yopyrue cTOIKHOBEHUS
YacTHI|

Pe3ynbTaTel 00yueHuS:

3HaeT QU3HYECKHE TEPMHUHBI B 00TACTH TEOPETHIECKOH (PH3UKH
YMeeT, HCHONB3ys MaTeMaTHUeCKUil ammapaT W 3HAHHSA IO
TEOpeTHUECKOll (I3HKe, OOBACHATH HPUPOAHBIE M TEXHOTCHHBIC
SIBIICHUS

CnocobeH OpraHu3oBaTh IPOEKTHYKO JAEATEIBHOCTb HA OCHOBE
3HaHMH B 00JACTH TEOPETHUECKON (PU3UKH
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CamocrositenbHast paboTa (Ha BEIOOD)

HW3yuenue JOMONHUTEILHOTO MaTepUaia 1o TeMe:
0,5 — 3 Gayza — KOHCIIEKT;

0,5 — 2 6Gayna — goKia.

HUroro:

0 - 5 6aiioB

Tema:

Annabarnyeckue WHBapUaHTBHI. CBoOoHbIE 0JIHOMEpHbIE
koneOaHus. BeiHyxnaeHHble KoseObanus. KonebGanus cucrem co
MHOTHMHU  CTENEHAMH  CcBOOOJBL.  3aryxaromue  KoyeOaHusl.
BriHyXIeHHBIC KOJIeOaHUs IPU HAIMYKU TpeHus. [lapaMeTpudeckuit
pe30HaHC. AHTapMOHUYECKUE KOIeOaHUs

Tema:

CKOpOCTh  pacrnpoCTpaHEeHUs B3aMMOJICHCTBUH. Wnrepsai.
CobctBennoe Bpems. [IpeoOpasosanue Jlopenua. [IpeoOpazoBanue
CKOpOCTH. YeThIpexMepHble BEKTOPHl. JHEPrusi W HMITYJbC.
YertsIpexmepHbI uMnynbe. Pacnan yactui. Yopyrue cTOJIKHOBEHUS
YaCTHII

Pesynbrarel 00yueHuUs:

3HaeT GpU3MYECKHEe TEPMHUHBI B 00JIACTH TEOPETHUECKOH (PHU3UKH
VYMeer, HCHONB3ys MaTeMaTHYEeCKWH ammapaT W 3HaHMASA 110
TeopeTHdeckoll (u3nKe, OOBSICHATH TPHUPOAHBIE M TEXHOTCHHBIE
SIBJICHUS

CnocobeH OpraHu3oBaTh IPOCKTHYIO JAEATENbHOCTH HA OCHOBE
3HaHMH B 00JACTH TEOPETHUECKON (PU3UKH

KonTtponbHOe MeponpHATHE 10 pa3lieny 0 — 15 6annoB Tema:
KonrponbHas paboTa
Pe3ymnbraTsl 00yueHuUs:
3HaeT Qu3nuecKre TEPMHUHBI B 001aCTH TEOPETHUECKON (hU3UKU
VYMeer, HCTONB3ys MaTeMaTHYeCKWH ammapaT W 3HAHHASA 110
TeopeTHdecKoil (m3nKke, OOBSACHATH NPHPONHBIE M TEXHOTCHHBIC
SIBIICHUS
CrnocoOeH OpraHM30BaTh IPOCKTHYIO MAEATENPHOCTh Ha OCHOBE
3HaHMH B 00JACTH TEOPETUUECKON (PU3HKH

IIpomesxyTouHBIi KOHTPOJIb (KOJIHMYECTBO OAJIIIOB) 0 — 30 6amoB

Texyumii KOHTPOJIb MO pa3jiey «JIeKTPOIMHAMHKA)

1

AynutopHas pabora

Jlexkmn

0 — OoTCYTCTBOBAJ HA JEKLIUH

1 — mpucyTCcTBOBAN Ha JIEKIIMU

[paxTHyeckue 3aHATU

0 — oTCyTCTBOBAJ Ha 3aHITUU

0,5 — mpucyTCTBOBAN Ha 3aHATHH, HE BBHIMOJHSII 33/1aHUC

Tema:

OCHOBHbBIE TOHATHUS DJJIEKTPOJUHAMUKH: JJIEKTPUUYECKUN 3apsi,
SJEKTPUIECKUI TOK, dNMEKTPUUECKUIN TUTIONb, TUTOIHHBIA MOMEHT,
MUTONBHBIA MOMEHT DJJIEKTPHUECKOTO TOKa. OJIEKTPUYECKHEe |
MarHUTHEIE MYJIBTUIIONH. DnexTpuyecKas u MarHuTHas
HaNpsKEHHOCTH. BEeKTOpbl MAarHUTHON MHAYKLMHU U JIEKTPUYECKOTO
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1 — BBINOJTHS 33/1aHKE C IOMOIIBIO IIPEIOaBaTels

1,5 — BBIIONHAI 3aJaHUC CAMOCTOSTEIBHO, HO C 3aMEUaHUSAMH IIO
BBITIOJTHCHHIO

2 — caMOCTOSTENBHO CIPABHJICS C BBIIOJTHEHAEM 3a/1aHHs

Hroro:

0 — 6 6amoB

cmemennsi. [IOTOK  3JEKTPUYECKOrO0 M MAarHUTHOTO  TOJIL.
DneKTpUYeCKHe U MaTHUTHBIE CHIIOBBIE THHUH. DJIEKTPOCTATHIECKHUMA
noreHiman. [lagenue HampspkeHus. CONpPOTUBIIEHUE NPOBOJHUKA U
3akoH Owma. 3akoH KyioHa, 3aKOH 3J€KTPOMarHUTHOM MHIYKIWH.
Cucremsl €IMHHII HU3MEpEHUs (usnvecknx BEJIHYHH.
OnexTpoABmKymas cuia. 3akon Jxoyms-Jlenma

Tema:

CrannoHapHOe 3JIeKTPOMAarHuTHOE 1mosie. Y paBHeHHs MakcBeia Juis
CTaIJHOHAPHOTO 3JIEKTPOMAarHUTHOTO MO B Ou(epeHInaIbHon U
uHTerpaibHOW  (opme. ['paHMyHBIE YCIIOBHS JUIi  BEKTOPOB
CTallMOHAPHOTO 3JIEKTPOMATrHUTHOTO IMOJIsl. DHEPTUs CTALMOHAPHOTO
JJIEKTPOMArHUTHOTO ToJisl. Teopema 00 OXHOZHAYHOCTH PELICHHUS
YPaBHEHUH CTAIIMOHAPHOTO AJIEKTPOMArHUTHOTO 11oJisl. CKaJIsIpHBIH 1
BEKTOPHBIH NOTEHIUANIBI CTAMOHAPHOTO 3JIEKTPOMArHUTHOTO TOJISL.
VYcenous kanuOpoBku. YpaBHenus Jlammaca u Ilyaccona mmst
BEKTOPOB CTAIMOHAPHOTO AJIEKTPOMArHUTHOTO MOJIS

Pesynbrarsl 00yueHus:

3HaeT (pU3UIeCKHe TEPMUHBI B 00JaCTH TEOPETUIECKOM (HDU3UKH
YMeer, WCTONB3ys MaTreMaTHUeCKWd ammapar W 3HaHHSA 10
TeopeTHdeckol ¢u3nKe, OOBSICHATH NPUPOIHBIE M TEXHOTCHHBIE
SIBIICHUS

CriocoOeH OpraHu3oBaTh MPOCKTHYI) JAEATEILHOCTh Ha OCHOBE
3HAHMH B 00JIACTH TEOPETHIECCKON DU3UKH

CamocrosrenbHast pabora (00s3aTebHbIC HOPMBI)

BrINojIHEHUE JOMAIIHETO 3a1aHUs:

0 — He BBITTOJIHAT

0,5 — BBINOJIHKAII HE BCE 3aaHus

1 — BBINIOJHWI BCE 3aaHKs, HO €CTh 3aMEYaHUs

1,5 — 3a/1aHue BBITIOJIHEHO MOJTHOCTHIO U MPABIILHO
Hroro:

0 — 4 6amna

Tema:

CkaJsipHBII M BEKTOPHBIM MOTEHIMANbl JICKTPOMArHUTHOTO IOJIS.
KammOpoBo4yHasi HMHBapHAaHTHOCTh  JJIEKTPOMArHUTHBIX  ITOJISH.
VYcnoBust KanMOpOBKH: KYJIOHOBCKash KAIMOPOBKA M KalnOpOBKa
Jlopenna. VYpaBuenus Jlarutaca, [lyaccoma u [anmamOepa mmst
CKaJIAPHOTO U BEKTOPHOT'O MOTCHIHAJIOB 3JICKTPOMAarHUTHOI'O ITO0JIA.
Mertoapl pemieHus 3agad A HEPEMEHHOTO 3JIEKTPOMAarHUTHOTO
ronisi. TeH30p 3JIEKTPOMArHUTHOTO IOJIs. YpaBHEHHE JBHIKEHUS
3apsHKEHHON 4acTULBl B 3JIEKTPOMArHUTHOM I10JIE€ B YETBIPEXMEPHOI
¢opme.  JlarpawxumaH WU JeWCTBHE  [UIA  NEPEMEHHOTO
3JIEKTPOMAarHUTHOrO Toid. BeiBox ypaBHeHuit MakcBemia c
TMMOMOIIbIO BApUAITMOHHBIX IPUHIUIIOB

Pesynbrarsl 00yuenus:
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3HaeT ¢u3nUecKue TEPMUHBI B 00JIaCTH TEOPETUUECKOH (hU3UKU
VYMeeT, HCMONB3ys MaTeMaTWYecKHi ammapar W 3HaHUS 110
TeopeTUdecKo (u3KKe, OOBSICHATH IPUPOIHBIE M TEXHOTCHHBIE
SBIICHUS

CrnocobeH OpraHu3oBaTh IPOEKTHYK JAEATEIBHOCTb HA OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON (PH3HKH

CamocrositenbHast paboTa (Ha BEIOOD)

H3yueHue JOMONHUTEILHOTO MaTepUaia 1o TeMe:
0,5 — 3 Gayza — KOHCIIEKT;
0,5 — 2 6ayuta — TOKIaz,.

Uroro:
0 — 5 6amnoB

Tema:

TeH3op »SJEKTPOMArHUTHOTO TOMS. YpaBHeHHss MakcBemna B
YeTBIpeXMEepHOi (opMe. 4-TOTEeHIHAT DIEKTPOMATHUTHOTO IO
OneKkTpoMarHUTHbIE BOJHBI B BemiectBe. Popmyna Makcsea.
OJneKkTpoMarHuTHas NpHpoja cBeTa. MoHOXpoMaTHyecKas IUIOCKas
JJIeKTpOMarHuTHas  BosHa.  OTpakeHHe W TIPEJIOMIICHHE
3JIEKTPOMArHUTHBIX BOJIH. DHEPIus U MMITYJIbC AJIEKTPOMArHUTHON
BoiHBI. CrekTpanpHOe pasiokeHue. YacTUIHO MONISPH30BAHHEIN
cBeT. [eomerpmueckass omnruka. llpenenmsl  MPUMEHHMOCTH
TEOMETPUUYECKON ONTHKH. l3nmydeHue »IEKTPOMArHUTHBIX BOJIH.
3ana3gpiBatone moreHpanbl. llorenmmaner Jlnenapa-Buxepra.
TTone cucremsl 3apsAA0B Ha TAJIEKUX PACCTOSIHUAX OT Hee. J{unoibHoe
n3nydeHue. Mzimydenue ObICTpO ABMKYILIErocs 3apsaa. TopMokeHune
uznydeHueM. PaccesiHue 3apsbkeHHbIX yactuly /Cp

Pe3ymnbraTsl 00yueHuUs:

3HaeT QU3HYECKHE TEPMHUHBI B 00TACTH TEOPETHIECKOH (PH3UKH
YMeeT, HCHONB3ys MaTeMaTHUeCKUil ammapaT M 3HaHMA IO
TEOpeTHUYecKoil (m3nKke, OOBACHATH NPHUPOAHBIE M TEXHOTCHHBIC
SIBIICHUS

CrnocoOeH OpraHM30BaTh IPOCKTHYIO MOEATENPHOCTh Ha OCHOBE
3HaHMH B 00JACTH TEOPETUUECKON (PU3HKH

KonTponbsHoe MeponpusiTue 1o paszueny

IIpoMexyTOUYHBIH KOHTPOJIb (KOJIMYECTBO OA/LIOB)

0 — 15 6amos

TeKyI_l_ll/Iﬁ KOHTPOJIb IO pa3aeny «KBaHTOBasi MexaHHKa»

1

AynuTopHast paboTta

Jlexun

0 — OoTCYTCTBOBAJ HA JEKLIUH

1 — npucyrcTBOBa Ha JIEKLIUH

[IpakTudeckue 3aHATUS

0 — oTCyTCTBOBAJ Ha 3aHSITUU

0,5 — mprCyTCTBOBAN Ha 3aHSATHH, HE BBIITOJTHST 33/IaHHE

1 — BBINOJTHS 33/1aHKE C IOMOIIBIO TIPEIOaBaTENs

1,5 — BBINOJHAN 3aJaHHE CaMOCTOSTEIbHO, HO C 3aMEYaHHSIMHU IO

Tema:

OCHOBHBIE 3Tallbl pa3BUTHs U KBaHTOBOM MexaHUKU. KBaHTOBBIE
CBOICTBA 3IEKTPOMATHUTHOrO H3IydeHUs. DOTO3NEeKTpUUECKUil
sbdext. YpaBaenue DiinmTeliHa. Dddext Komntona. I'nmoresa ne
Bpoiinsa. Bonnosble cBoiictBa wactun. OmnbiTel  J[PBUCCOHA U
JlxepMmepa. ODKCIEpPUMEHTANbHBIE IOATBEPXKAEHHS THIOTE3bl A€
Bpoiins. [InppakiimOHHBIN OMBIT C ABYMS LICISMH
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BBIIIOJHEHHUIO

2 — caMOCTOSTENBHO CIPABHJICS C BHIIOJTHEHUEM 3a/1aHHs
Hroro:

0 - 24 6amia

Tema:
BonnoBas  QyHkims  cocrostHMs — vacTHibl.  CraTHCTHUECKas
WHTepHpeTauuss BoyHOBOH ¢yHkuuu. [IpuHIMND cynepno3unuu

cocrossHuii.  CoOTHOIICHWS ~ HeompeneleHHOcTedl.  'panmma
MIPUMEHHMOCTH KJIaCCHIECKOTO CIIOC00a ONMCaHuUs SIBICHUH
PesynbTaThl 00y4eHHUS:
3HaeT Pu3nUecKrue TEPMUHBI B 00JIACTH TEOPETHYECKOH (PU3UKH
VYMeeT, WCTMONB3ys MaTeMAaTHYSCKUil ammapar W 3HAHUSA MO
TeopeTHdeckoll (u3nKe, OOBSICHATH HPHUPOIHBIE M TEXHOTCHHBIE
SIBJICHUS
CnocobeH OpraHu3oBaTh MPOCKTHYIO MAEATENbHOCTh HA OCHOBE
3HaHUH B 00JIACTH TEOPETUUECKON (PU3UKU

CamocrosrenbHast paborta (00s3atenbHbie GopMbl) | Pewenue 3adau: Tema:

0 — He BBITTOTHUI

0,5 — BBINOJIHKWII HE BCE 3aaHUs

1 — BBIIIOJIHUII BCE 3aJaHMsl, HO €CTh 3aMeYaHus

1,5 — 3a7aHue BBIMOJHEHO TIOJIHOCTHIO M MTPABUIILHO
HUmoeo:

0 — 16 6amtoB

IpencraBnenne ¢Gu3nYecKHX BeMWYUH oreparopamu. [loctymar o
CIIEKTpE BO3MOXKHBIX 3HaYeHUU (puznveckoil BenmuuuHbl. [locTynaT o
pacrpee/icHud BEPOSATHOCTEH MO CIEKTPY 3HaueHWH (pu3ndeckoit
Benu4yuHbl. ONHMCaHUE COCTOSHUN CHCTEMBbl B KBAHTOBOIM MEXaHHKeE.
TTonHblit kBaHTOBOMeXaHUuecKkuii Habop. YpasHenue lllpenunrepa.
IIpuHUMIT ~ NpPUYMHHOCTH B KBaHTOBOW  MexaHuke. CnuH
3JIEMEHTapHBIX yacTul. OnepaTopsl ClIUHA

Pe3ymnbraTsl 00yueHuUs:

3HaeT QU3HYECKHE TEPMHUHBI B 00TACTH TEOPETHIECKOH (H3UKH
YMeeT, HCHONB3ys MaTeMaTHUeCKUil anmapar M 3HAHUSA IO
TeopeTHUYecKoil (m3nKke, OOBSICHATH HPHPOAHBIE M TEXHOTCHHBIC
SIBIICHUS

CrnocoOeH OpraHM30BaTh IPOCKTHYIO MOEATENPHOCTh Ha OCHOBE
3HaHMH B 00JACTH TEOPETHUECKOHN (PU3HKH

CamocTrosrenpHas pabota (Ha BEIOOD)

H3yuenue 0onoIHumMenbHO20 Mamepuaia no meme:
0,5 — 3 Gaya — KOHCIIEKT;

0,5 — 2 Gamia — qoKiaz.

Hmoeo:

0 - 5 6amnoB

Tema:

KBaHTOBass MexaHuka CHCTEMBI 4YacTHll. BomnHoBas ¢yHKIMS
cucteMsl. bo3zons! u depmuonst. [Mpuniun IMaymu. Ilepuoguyeckas
cucTeMa 3J1eMeHTOB MeHzeneeBa

PesynbraTsl 00yueHuUs:

3HaeT Gu3nUEcKUe TEPMHUHBI B 00JIaCTH TEOPETUUECKOH (HH3UKH
YMeeT, HCHONB3ys MaTeMaTHUYECKUIl anmapar M 3HAHUA IO
TeopeTHdeckol (Gu3nKe, OOBSICHATH NPUPOIHBIE M TEXHOTCHHBIE
SIBIICHUS

CrnocoGeH OpraHM30BaTh TPOEKTHYIO HESATENBHOCTh Ha OCHOBE
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| 3HaHUH B 00JACTH TEOPETUUECKON (PU3UKH

KoHTponbHOE MEpOTIpHUsITHE 110 pa3Aeity 0 — 10 Gannos Tema:

Vwmeer,

SABJICHUSA

Koutponbhas pabora

Pesynbrarel 00yueHus:
3HaeT ¢u3MUecKue TEPMUHBI B 00JaCTH TEOPETUUECKOH (HhU3UKU

HCTIOJIB3YS MaTeMaTHIEeCKUI amnmapar #W 3HaHUA 110

TeOpeTH'—IeCKOﬁ (1)I/I3I/IKC, 0OBSICHATH NPpUPOAHBIE W TCXHOT'CHHBIC

CrnocobeH OpraHu3oBaTh MPOCKTHYIO JACATEIBHOCTh HA OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON PHU3UKH

IIpoMexyTOUYHBIH KOHTPOJIb (KOJIHMYECTBO OA/LIOB) 0 — 55 GamnoB

IIpomesxyrouHast aTTecTanus IpexncTaBieHs! B ()OH/IE OIIEHOYHBIX CPENCTB IS HPOMEKYTOUHON aTTECTAINH 110 JUCIUILIIHE

Kypc 4 Cemectp 7-8

Bun xonTpons MpuHrManpHOE KOoJM4YecTBO | MakcuMaiabHOE KOJTUYECTBO
6anoB 6anoB
HaunmenoBanue pa3iena ®u3znka 3JieMeHTAPHBIX YaCTHIL
Tekymmii KOHTPOJIB 10 Pa3Ieiy:
1 AynutopHas pabora 3 4
2 CamocrosrenbHast pabota (crienuaibHbie 00s3aTeNbHbIC (HOPMBI) 3 6
3 CamocrosrensHast pabora (cnenuaibHble GOpPMBI Ha BEIOOD) 2 5
KonTtponsHOE MeponpusiTie 1Mo paznery 8 15
TIpomexyTOUYHBIiT KOHTPOJIb 14 30
HaumenoBanue pa3zjesia JiaekTpoHHasi Teopus. Slnepuasi puzuka
Tekyuuii KOHTPOJIb MO pa3aeny:
1 AynutopHas pabota 3,5 6
2 CamocrosrensHast pabota (crienuaibHble 00s3aTesbHbIEe POPMBI) 2,5 4
3 CamocrosrenbHast pabora (crienuaibHbie GOPMbI Ha BEIOOD) - 5
KoHnTponbHOE MeponpHsiTHE 10 pa3ieiny - -
IIpomeskyTOUHBII KOHTPOJIb 6 15
ITpomexxyToyHas aTTecTanus 56 100
HWroro: 56 100
Buibl KOHTPOJISI | [lepeyeHp WM MpUMEPHI 3aJaHUH, KDUTEPHH OLICHKH U KOJMYECTBO OAJJIOB | Tembl U1 U3y4deHus: 1 00pa30BaTEIbHbBIC PE3YJIbTAThI

TeKy[l_[l/Iﬁ KOHTPOJIb 110 pasaejnay «Duszuka 3JIEMECHTAPHBIX YaCTHID»
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AynutopHas paboTta

Jlexum

0 — OTCYTCTBOBAJ HA JICKIIUH

1 — npucyTCTBOBAI Ha JICKIIUU

[IpakTudeckue 3aHATHS

0 — oTCYTCTBOBAI Ha 3aHATHU

0,5 — mpucyTCTBOBaJ Ha 3aHATHH, HE BHITIOJHSII 33/IaHUC
1 — BBIMOTHSLT 38JaHKE C IOMOIIBIO MPENOAaBaTeIs

1,5 — BHIONHAI 3aJaHUe CAaMOCTOSTENBHO, HO C 3aMEYaHUSIMHU
BBITIOJTHEHHIO

2 — CaMOCTOSITENBHO CIPABHJICS C BHITOJTHEHHEM 33 TaHHS
HUroro:

0 - 4 6anna

o

Tewma:

®du3nka MUKPOMHpa M €€ COBpeMeHHoe cocTosHue. DyHIaMeHTallbHbIe
B3aUMOJICHCTBUS U UX Xapakrepuctuku. Knaccugukamnus anpoHos. bapuons! u
Me30Hbl. CTpaHHBIE W OYapoBaHHBIE 4acTHIBL Kiaccupukamus dgacTHIl IO
BPEMEHH JKM3HM: CTaOWJIbHBIE YAaCTHULBI, KBAa3UCTAOWJIbHBIE U PE30HAHCHI.
Antngactunel. Teopunm [upaka u Deiinmana. OTKpeITHE TO3UTPOHA U
AQHTHUIIPOTOHA

Tema:

3aKoHBl COXpaHEHHST W CcUMMeTpHH. [IpocTpaHCTBEHHBIE M BHYTPEHHHUE
cummMeTrpuu. TodHble BHYTPEHHHE 3aKOHBI COXPAHCHUS: 3aKOHBI COXpPaHCHUS
AJIEKTPUYECKOr0 OapHOHHOTO M JICNTOHHBIX 3apsnoB. HeTouHble 3aKOHEI
coxpaHeHus. 130cMMMETpHs U H30MYJIBTUIUICTHI. 3aKOH COXPAaHEHHS U30CITHHA.
Yuurapnas cummerpust. CynepMyJIbTHILIEThI

Pe3ynbrarel 00yueHus:

3HaeT Quznyeckre TePMUHBI B 00JIACTH TEOPETHUECKON (PU3HKH

YMeerT, HCHONB3Ysd MaTEMAaTHYECKHMIl ammapar ¥ 3HaHUS O TEOPETHYECKOH
(usHKe, OOBSICHATH IPUPOAHBIE U TEXHOT€HHEIE SIBICHUS

CnocobeH OpraHM30BaTh MHPOCKTHYIO JEATEILHOCTh Ha OCHOBE 3HAHHWN B
00J1aCTH TEOPETUYECKON (HUIHUKU

CamocrosrenbsHas pabora
(o0s13atenbHbIe HOPMBI)

BrlojiHeHE JOMAIIHETO 3a0aHus

0 — He BBITOIHMIT

0,5 — BBITIOJIHUI HE BCE 3aJaHUs

1 — BEIOJHUIA BCE 3aaHus, HO €CTh 3aMEYaHHUs

1,5 — 3aaHue BHIIONHEHO MOJTHOCTHIO U MIPABUIILHO
Uroro:

0 — 6 6amnoB

Tema:

JlenToHBI W KBapkH Kak (yHIaMEHTalbHblEe YacTHIBEL. KBapkoBas cTpyKTypa
6apuoHOB M Me30HOB. KBaHTOBBEIE mpolecchl. XapaKTePUCTHKU KBAaHTOBBIX
mnporeccoB. BepoATHOCTh pacmaza ¥ cpeiHee BpeMs JKM3HM YacCTHUIBL.
O¢ddexTuBHOE NOTIEpEYHOE CEYCHUE PEaKIMH. JBOJIOIUS KBAHTOBOW CUCTEMBI.
Omnepatop 3BOIONNU. AMIUIMTYAA BEPOATHOCTH nepexo1oB. KBaHTOBas Teopus
B3auMoJeicTBUsA vacTtul. Teopus Bo3myuieHud. Jluarpammbel @eliHMaHAa.
OOMeHHBIIT MexaHu3M B3aumoneicTBuil. DddexTuBHbI paguyc. KsaHToBas
anekTpoanHaMuKa. MOTOH Kak KBAaHT 3JEKTPOMAarHUTHOTO B3aHMMOJEHCTBHS.
KanubpoBouHast ”HBapUaHTHOCTb Teopuu. beamaccoBocTh GoToHA.

Pe3ynbrarel 00yueHus:

3HaeT (hH3nUECKUE TEPMHUHBI B 00IACTH TEOPETHIECCKOH (PU3HKH

VYMmeer, ucnonb3ys MaTeMaTH4ecKUil amnmapaT M 3HaHUs 10 TEOpPETUYECKOU
(m3uKe, 0OBICHATH IPUPOJHBIC U TEXHOTCHHBIC SBICHUS

CriocobeH OpraHm3oBaTh INPOEKTHYIO NEATENbHOCTh Ha OCHOBE 3HAHUH B
0011aCTH TeOpEeTHYECKON (HU3UKU

CamocrosrensHast padoTa (Ha BEIOOD)

W3ydenue JOMOJHUTETBHOTO MaTepHalia Imo TeMe:
0,5 — 3 6amia — KOHCIIEKT;

0,5 — 2 Gamna — moxnazn.

Uroro:

0 - 5 6ammos

Tema:

CunbHbple B3aumozeWcTBus. Teopust smepHbix cun  FHOkaBbl. KBanTOBas
XpoMoJuWHaMuKa. [JIOOHBI Kak KBaHThl  CHJIBHOTO  B3aHMMOJCHCTBUSI.
Hesbuteranue kBapkoB u3 anpona. Ciabble B3auMOJEHCTBHUS. XapaKTepHbIE
ocobeHHOCTH ci1abbIXx mpoueccoB. Teopust cinaboro B3aumoneiicteus depmu.
YHuduKays DISKTPOMArHUTHBIX W cnalObix  B3aumonedcTBuid. Teopus
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anekTpocinaboro B3aumopeiictus BaiinGepra-Canama-I'ismoy.  OTkpeiTae
KBaHTOB cllaboro B3aumozencTBus. CraHaapTHas Mojenb. KamuOpoBouHbie
cuMmmerpud. Mexanusm Xurrca. Iloucku eauHoil Teopuu (GyHAaMEHTaIbHBIX
B3anmoeiicTeuii. [IpodieMa cTaOMIBHOCTH MPOTOHA. BaproHHas acUMMeTpus
Bcenennon

Pe3ynbTarsl 00yueHUS:

3HaeT puznveckre TePMHUHBI B 00JIACTH TEOPETHUYECKON (PHU3HKH

YMeeT, ucmonb3ysh MaTeMaTHYCCKUH ammapaT ¥ 3HAHHS 1O TEOPETUYECKOM
¢u3uKe, 0OBICHATH IPUPOJHBIC U TEXHOTCHHBIC SIBICHUSI

CrniocobeH OpraHm3oBaTh NPOCKTHYIO JEATEIbHOCTh HAa OCHOBE 3HAHHH B
00JIaCTH TEOPETUUECKON (HUIHUKU

KonTponbHoe MeponpusaTue 1o paszueiy 0 — 15 Gamnos Tema:
KonTponsaoe meponpusitue
PesynbTarsel 00ydeHuUs:
3HaeT Gu3nUecKre TEPMUHBI B 00JIaCTH TEOPETUUECKOH (HU3UKH
YMmeeT, UConp3ys MaTeMaTHYeCKHi ammapaT W 3HAHUS 10 TEOPETUIEeCKON
(usuke, 0OBSCHATH IPUPOAHBIE U TEXHOT€HHBIE SIBJICHUS
CnocobGeH OpraHM30BaTh MPOEKTHYIO [EATETbHOCTh HAa OCHOBE 3HAHHWI B
00J1aCTH TeOpeTHIECKOH (PU3UKH
IIpoMexyTOYHBIH KOHTPOJb (KOJIUYECTBO 0 — 30 GamnoB
6aJuIoB)
Texkyumii KOHTPOJIb MO pa3fie]y «JeKTPOHHas Teopus. AnepHas ¢puzuka»
1 | AynutopHas pabota Jlexuun Tewma:

0 — oTCyTCTBOBAJ HA JIEKIUH
1 — mpucyTCTBOBAI Ha JIEKIIHU
[IpakTuueckue 3aHaTUs

0 — oTcyTCTBOBAI HA 3aHATHU

BBIIIOJIHEHUIO

Uroro:
0 — 6 6amnoB

0,5 — mpucyTcTBOBaJ Ha 3aHATUH, HE BBITOJIHSII 3aaHUE
1 — BBITIOTHST 3aaHKE C TIOMOIIBIO TPENOAaBaTes
1,5 — BBHIIOIHAT 3aJaHHE CAMOCTOSITEIBHO, HO C 3aMCUYAHHSIMH I10

2 — CaMOCTOSITEIEHO CIIpaBUJICA C BBITIOJIHCHUEM 3aJaHUSA

KBanToBOMexaHnueckass teopus aroMa. IIyTu mocTpoeHus KBaHTOBOW TE€OpHU
atroma. Atom Pesepdopna, ero HeycroitumBocts. BopoBckas Teopms aToma
Bozoposa. YpasHenue Illpenunrepa ans yacTulbl B IEHTPAJIbHOM IIOJIE.
VYenoBust cymecTBOBaHUA (GU3MIEcKOro pemenus ypasHeHus llpenunrepa st
BOJOPOJONOJOOHOIO aToMa. YPOBHU OJHEPTUM, IJTaBHOE KBAHTOBOE YHCIIO.
BeposTHOCTE NPOCTPAaHCTBEHHOI'O pACIpPEAEieHHs JJIEKTPOHA B aTOME.
A3suMmyTansHoOe " MarHMTHOE KBAHTOBBIE 4yucIa. Nzny4yenue
BoZopozmonono6Horo aroma. MomeHT uMmynbca (otoHa. IIpaBuma otdopa.
®opmyna banbmepa U OCHOBHBIE CHEKTpaibHble cepud. CIHH 3JIEKTPOHA.
bo3onsl u depmuoHbl. IIpaBUIIO CIIOKEHUS MEXaHUYECKHMX MOMEHTOB.
I'mpoMarHuTHOE OTHOIIEHHME IJIsI OPOUTANBFHOTO M CIMHOBOTO MOMEHTOB.
Pesynprupyrommii MarHuTHbII MOMeHT. CUH-OpOUTAIbHOE B3aUMOJICHCTBUE.
Tonkas CTPYKTypa JIMHUH. ITocrostHHas TOHKOM CTPYKTYPBI.
MmuorosnexTpoHHble aToMbl. [Ipunimn [aynu. DneKkTpoHHbIE CI0M 1 000I0UKH.
ONeKTpoHHAs KOH(HTYypamus MHOTOICKTPOHHBIX aTOMOB U IEPHOJMYECKAs
cucreMa sneMeHToB. IIpaBuia oTOOpa NpH H3ITYyYEHHH MHOTOXJIEKTPOHHBIX
aToMoB. Kitaccuueckue MoJeny noispu3anuy U nposoauMocty. Iposoaumocts
METAIOB. ODJEKTPUYECKUH TOK B IUIa3Me. OJEMEHThl (HU3MKU Ta30BBIX
paspsioB.  Tumbl  cBsa3eill aToMOB B TBepAblX TenaX. Pacmennenue
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SHEPreTUICCKUX ypOBHeﬁ BO B3aHMOZ[eI710TBymHIPIX CUCTEMax aToMOB

Pe3ynbrarel 00yueHuUS:

3HaeT Quznveckrue TEPMUHBI B 00JIACTH TEOPETHUECKON (PU3HUKH

YMeeT, uCmonb3ysh MaTeMaTHYCCKUH amnmapaT ¥ 3HAHHS 1O TEOPETUYECKOM
¢u3uKe, 0OBICHATH IPUPOJHBIC U TEXHOTCHHBIC SBICHUS

CriocobeH OpraHm3oBaTh NPOCKTHYIO JEATEIbHOCTh HAa OCHOBE 3HAHHH B
00J1aCTH TEOPETUYECKON (HDUHUKU

CamocrosrenpHas pabora
(o0s13aTenbHBIe HOPMBI)

BrInoaHeHne JOMAIIHETO 3a0aHNS

0 — HEe BBITOIHMIT

0,5 — BEITIOJIHUI HE BCE 3aJaHuUs

1 — BEIIOJHUII BCE 3aaHMUs, HO €CTh 3aMEYaHHs

1,5 — 3ajaHue BBINOJHEHO TOJHOCTHIO M MTPABUIIEHO
Hroro:

0 —4 6anna

Tewma:

Moenb IBYXaTOMHOM IIETIOYKH C MOTCHIMAIBHBIM peibe)OM MpIMOYTOJIbHOM
dopmbl. OOpazoBaHHEe 3HEPreTH4YEeCKUX 30H. JlMCIEepCHOHHBIC KpUBBIC IS
cBOOOJTHOTO DJICKTPOHA W JJIEKTpoHa B Kpuctamwie. [lonsrue s¢ddexruBHOM
Maccel. KBasuwactunpl. CoOCTBEHHass W HpPUMECHass  HPOBOAMMOCTH
MIOJTYTIPOBOAHUKOB. KOHTAKT IBYX BBIPOKACHHBIX HOMYIIPOBOIHUKOB. [IpHHIHIT
JISHCTBUS MOJIYIIPOBOIHUKOBOTO Jia3zepa. CBepXTeKy4yecTh: KBAHTOBAas MOJIENb U
JBYXKHIKOCTHAS (eHOMEeHOIOTHSI. OcCHOBHBIE TIOHSTHS TEOpUH
cBepxnpoBoaumocTH. JlenToHsl u anpoHsl. Hykinowel. TloHsiTHe H30CHHUHA.
DHeprus CBs3U B siApe. BUAbI simepHBIX peakiuii 1 UX OLEHOYHAsI YHEPTeTHKA.
Peaxuus nenenus. IpoGiema pazaenenus u3otonos. KanensHas u o6onoueuHast
Monenu siapa. @Dopmyna Beiinzekkepa. Marudeckue uyucia. I[IpoGrema
JIOJITO’KUBYIIMX CBEPXTSDKEIIBIX 3JIEMEHTOB

Pe3ynbrarel 00yueHus:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

VYMeeT, HCIONB3ys MaTeMaTHYECKHil ammapaT ¥ 3HaHUS MO TEOPEeTHIECKOH
(1)1/131/[1(6, OOBICHITH MPUPOAHBIC U TCXHOT'CHHBIC SABJICHUS

CnocobGeH OpraHM30BaTh MPOEKTHYIO IEATETbHOCTh Ha OCHOBE 3HAHWI B
o0J1acTi TeopeTHIecKor GpU3UKU

CamocTrosrenpHas pabota (Ha BEIOOD)

W3ydenue TOMOJHUTEIBHOTO MaTepPHaIa Imo TeEMe:
0,5 — 3 Gasa — KOHCIIEKT;
0,5 — 2 Gamna — goxnazm.

Uroro:
0 — 5 6amnos

Tema:

VhopasnsgeMslii TEpMOSIEpHBIA CHUHTE3: BMJ peakuuil, kputepuil Jloycona,
BapUaHThl peanu3aluu. PaanoakTHBHOCTh. 3aKOH pPagMOaKTHBHOTO pacraja.
CpaBHHUTENbHAS OLEHKAa IPOHUKAIOUIEH CIOCOOHOCTH pPA3IMYHBIX BHIOB
pamnanuu. EnuHHUIB M3MEpeHUH B paaualiMOHHOW Qusuke. [lorsiorieHHas,
9KBHUBAJICHTHASI U SKCIO3ULIMOHHAS 103bl. DIEMEHTHI PaIHallIOHHON KYIbTYpBbIL.
OHeprust OTHaud IpU M3IyYEeHUU KBaHTAa. SIOepHbl ramma-pe3oHaHc 6e3
ornaun. [Ipumenenus SI'P. H3mepeHue cBepxMaibIX YacCTOTHBIX CIBMIOB.
CBs3p MEXIY paguycoM OOMEHHOrO B3aUMOAEICTBHS U MAaccOd IOKOS €ro
NepeHocuYnKoB. YeThlpe BHAa B3aUMOAEHCTBUS, X OOBEKTHI M IEPEHOCUHUKH.
IMpunnuner  cummerpun B Mukpomupe. Hecoxpanenue P-ueTHocTH.
CnupanbHocts vactun. DynaamentanpHocTh CPT-cummerpun. OcHOBHBIC
MPEJCTABICHUs] KBAHTOBOM JIJIEKTPOJAWHAMUKA M €€ TIpyINa CHUMMETPHH.
[lapronHast Monenb HykJIOHOB. (CxeMa CHJIBHOTO B3aUMOAEUCTBHUA MEXKAY
afgpoHamMH. BaneHTHble W MOpCKHE KBapKH. ACHMIITOTHYECKas cBoOoxa u
KOH(paMHMEHT KBapkoB. M30cnuH, CTpaHHOCTb, YapM, MPEJICCTh B KBAaHTOBOH
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XpOMOJMHAMUKE.  DleMeHTapHas  cxemMa  ciaboro  B3aMMOJEHCTBHSI.
Onekrpocinaboe B3aWMOJCHCTBHE M €ro Tpylna CUMMETpHH. Bemnukoe
oObeTMHEHUE: TpyIIa CHUMMETPHH, BO3MOXKHOCTH IIPOBEPKH, CTaOWILHOCTH
Matepun. O030p (QyHIaMEHTANbHBIX B3aUMOJICHCTBHI IO KOHCTAHTE CBS3H.
HaganeHslii 3Tan sBomonnu Beenennoit

Pe3ynbTarsl 00yueHUS:

3HaeT Gpu3nYecKre TEPMHUHBI B 00JIACTH TEOPETHUECKON PU3HKH

YMeeT, ucmonb3ysh MaTeMaTHYCCKUH ammapaT ¥ 3HAHHS 1O TEOPETUYECKOM
¢u3uKe, 0OBICHATH IPUPOJHBIC U TEXHOTCHHBIC SIBICHUS

CrniocobeH OpraHm3oBaTh NPOCKTHYIO JEATEIbHOCTh HAa OCHOBE 3HAHHH B
00J1aCTH TEOPETHIECKOH (HDU3UKU

KOHTpOJIBHOE MEPONPHATHE 110 PA3ALITy

Tewma:
Konrtponbhas padota

PesynbTarsel 00ydeHuUs:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

YMmeeT, UConp3ys MaTeMaTHYeCKHi ammapaT W 3HAHUS 10 TEOPETUIEeCKON
(usmke, OOBICHITH PUPOHBIC U TEXHOTCHHBIE SBICHUS

CrnocobeH OpraHn3oBaTh INPOSKTHYIO JEATENbHOCTh Ha OCHOBE 3HAHHH B
00J1aCTH TeOpeTHIECKOH (PU3UKH

TIpoMeKyTOYHBIH KOHTPOIb (KOJIHYECTBO
6aJuIoB)

0 — 15 6amoB

IIpomesxyTouHas aTTecTanus

[IpencrasieHsl B GOHIE OLEHOYHBIX CPEJICTB ISl IPOMEKYTOUYHOM aTTECTALMK M0 TUCIUILUINHE
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