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YTBEPXIAIO
[IpopexTop mo YMP u KO,

npeacenareps YMC CI'CITY
_‘%Iﬁ /T/,—- H.H. Kucnosa

MOAVYJb "IIPEAMETHOE OBYUEHUE. PU3UKA"
OcHOBBI TEOpPETHYECCKOU PUUKHU
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperiena 3a kadenpoi DU3NKH, MATEMATHKH U METOJIMKHU 00y4eHHs

Y4eOHsblit m1an OMOU-622MD3(516Mm)
Hamnpasnenue mnoarorosku: 44.03.05 Ilemarormueckoe oOpaszoBaHue (C ABYMs NpOGUIIMU
TIOATOTOBKH)

Hanpasnennocts (npodunp) «Maremarnka u @usmnka

Kpamupuxarus O0axkanaBp

Dopma o0yueHUs 3a04Hast

Oommas TpyIoeMKOCTh 12 3ET

YacoB 1o yueOHOMY TUIaHy 432 Bunbl KOHTpOsT B ceMecTpax:
B TOM YHCIIE: 9K3aMeHBI §

52 3a4€Thl 5, 6

AyJAUTOPHBIC 3aHATUS
3a4eThI C OLIEHKOHN 7

CcaMOCTOsITeNIbHAs: paboTa 359

4acoB Ha KOHTPOJIb 21

Pacnpez[e.neﬂue YacoB JUCHHUIIJIMHBI IO cEMeCTpamM

Cemectp(Kypc.Homep cemecTpa Ha Kypce) 5(3.1) 6(3.2) 7(4.1) 8(4.2) Hrtoro
Bux sansTuit vi [pop| vio [eon| vo o | vo [eon| v [erin
Jlexuun 6 6 2 2 2 2 6 6 16 | 16
TpakTHyeckue 12 | 12 6 6 6 6 12 | 12 | 36 | 36
B TOoM 4mcIie UHT. 6 6 4 4 4 4 6 6 20 | 20
Uroro ayn. 18 | 18 8 8 8 8 18 | 18 | 52 | 52
KonTaktHas pabora 18 | 18 8 8 8 8 18 | 18 | 52 | 52
Cam. pabora 12211221 60 | 60 | 60 | 60 | 117 | 117 | 359 | 359
Yachel Ha KOHTPOJTb 4 4 4 4 4 4 9 9 21 | 21
Uroro 144 (144 | 72 | 72 | 72 | 72 | 144 | 144 | 432 | 432




Hampasnenue noaroroBku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs IpOGIISIME IIOATOTOBKH)
Hampasnennocts (mpoduis) «Matemartnka u Ous3ukar»
Paboyas nporpamMma JUCIUILINHBL «OCHOBBI TEOPETHYECKOH (PUHKI

IIporpammy cocraBuii(u):

SukeBuy Onbra AJeKcanJpoBHA

Ipu HasMuuK 00YYAOIIMXCS U3 YHCIA JIHI C OTPAHUYCHHBIME BO3MOYKHOCTSIMH 3[J0POBBsI, KOTOPBHIM HEOOXOIUM OCOOBIHA HOPSIIOK
OCBOCHHS JTUCIMIUIAHBI (MOIYJIS), O MX JKEJIAHUIO Pa3pabaThIBAcTCs aJanTHPOBAHHAS K OTPAaHUYCHHSM UX 3[0POBbs pabodas
porpaMma JTUCHUIUTNHBI (MOTYJIS).

Pabouast nporpamMma AUCIHUIUINHEL

OcHOBBI TeOpeTHYECKOI PUIUKH

paspabotana B cootBercTBUM ¢ PI'OC BO:!

DenepasbHbIi TOCYIAPCTBCHHBIN 00pa30BaTeNbHBIA CTAHAAPT BHICIIEr0 00pa30BaHus — GaKkalaBpHar 110 HAIPABICHUIO OATOTOBKU
44.03.05 IMenaroruueckoe oOpazoBanue (¢ 1ByMs NpoQuiIsiMU NOAroTOBKH) (prka3 MunoopHayku Poccun ot 22.02.2018 1. Ne
125)

COCTaBJICHA HAa OCHOBAHUH yqe6H0r0 IJ1aHa:

Hanpasnenue noxrorosku: 44.03.05 Ilenaroruueckoe oopasoBanue (¢ AByMs IpOGUIIMU IOATOTOBKH)
Hanpasnennocts (mpodunp) «Maremarnka u Ouzukar

yrBep)kaeHHOT0 Ya€HBIM coBeToM CI'CITY ot 24.09.2021 mpotokoi Ne 2.

PaGouas nporpamma ooOpeHa Ha 3aceqaHuu Kadeapsl

(I)I/ISI/IKI/I, MAaTEMATHKH U METOIUKH Oﬁy‘le]{]{lﬂ

IIportokon ot 27.08.2021 1. Ne 1
3aB. kadenpoii E.B. 'anuesa

Havanpuuk YOIT

/S HA. JlomaHnHa
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Hampasnenue noaroroBku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs IpOGIISIME IIOATOTOBKH)
Hanpasnennocts (npo¢uns) «Matemarrka u usuka»
Paboyas mporpamMma JMCIHILINHBL «OCHOBBI TEOPETHUECKOH (PUHKI

1. HEJIA 1 3AJAYN OCBOEHUA JTUCIIUITIJIMHBI (MOAYJIS)

eap u3yyeHus: TMCUMIUIMHBI: CHCTEMATU3UPOBAHHBIC 3HAHHS O0Yy4YarONIMXCsl B 00JIACTH TeOpeTHIeCKON (pr3HKH

3agauu u3yyeHust AMCUMILUIMHBI:

- (opmupoBanue yMeHHII OOBSCHATH NPUPOIHBIE M TEXHOTCHHBIC SBJICHUS, UCIONB3YS MAaTEeMaTHUECKHH ammapar ¥ 3HaHHS IO
TEOPEeTHUYECKON (u3nKe

- pa3BHUTHE CIIOCOOHOCTEH K OpraHU3aIMU POCKTHON ESTEIbHOCTH Ha OCHOBE 3HAHHMW B 00JIACTH TEOPETHYECKOM PU3HKH

O6J1acTh NpodeccHOHAIbHON JesiTeJbHOCTH: 01 O6Gpa3oBaHue U Hayka

2. MECTO JUCHHTIIUHBI (MOJIYJISI) B CTPYKTYPE OGPA3OBATEJILHOM TPOT'PAMMBbI

Lukx (paszen) OIL: [51.0.03

2.1|Tpe6032umﬂ K NMpeIBapUTeJbHOI NOATOTOBKE 00y4alouerocs:

Coiep)kaHne JUCHUIUIMHBI 0a3upyeTcsl Ha MaTepuae:

HIKOJILHOTO Kypca (pHU3MKH, MaTeMaTHKH, HHPOPMATHKH ¥ HHYOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH

Ilemaroruka

nucuuiuinH Mmoayneit «IIpenmernoe o0ydenne. Maremarukay u «IIpeamerHoe o0yuenue. dusnkay

Metoauka o0y4ueHus Gusnke

2.2| JucuumianHbl (MOIYJIM) U NPAKTUKH, JUISI KOTOPBIX 0CBOEHHE JAHHON THCHHUILINHBI (MOYJIs1) HEOOXOUMO KaK
npeAnecTBYIonee:

DIIEKTPOPaTNOTEXHUKA

ACTpOHOMUS

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOAYJIsl)

OIIK-8. Cnioco0eH 0CcylecTBJSITH MeIarornyeckyio JesiTeJJbHOCTh HA 0CHOBE CelHAJTbHbIX HAYYHbIX 3HAHUH

OIIK-8.3. Biageer: MeTonamu, (popMaMu U CpeACTBAMH 00y4eHHs, B TOM YHCJIe BRIXOASALIAMH 32 PAMKH y4eOHbIX 3aHSATHIA,
C y4eToM BO3MO:KHOCTel 00pa3oBaTe/IbHON OPraHM3aliH, MeCTa KHTeJILCTBA H HCTOPHKO-KYJIbTYPHOI0 CBOe0dpa3us
peruoHa.

3HaeT ¢pu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH HU3UKU
VYMeer, UCHONIB3ysd MaTeMaTHUECKHI annapar 1 3HaHUs [10 TEOPETUUECKOH (H3HKe, 00BIACHITH IPUPOIHBIE U TEXHOTCHHBIC SBICHUS
Crioco0eH OpraHu30BaTh MPOESKTHYIO NEITeIbHOCTh HAa OCHOBE 3HAaHHUH B 00JIACTH TEOPETHIECKOH (DM3HKU

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | Yacos |HHTepaxT.
3aHATHUS / Kype
Pa3nen 1. Kitaccuueckasi MeXaHHKA M TeOPHUs OTHOCHTEIbHOCTH
1.1 |BBexenue B KIaccuueckyro MexaHUKy. KnHemarnka Touku. YpaBHeHus nsrmxenus /[1p/ 5 2 2
1.2 |3axonsl coxpaHeHus. Manble kosiebanusi. OCHOBHBIE IIOJIOXKEHUS CIELHUATBHON TEOpUU 5 2 2

OTHOCUTENLHOCTH. PensituBucTckas mexanuka /TIp/

1.3 |Kunemaruka MaTepHaibHOW TOYKM B JAEKapTOBBIX KoopauHAaTax. VIHTerpupoBaHue 5 10 0
BTOpOro 3akoHa HeioToHa. OO0oOmieHHble KOOpAWHATHL. [IpUHIUI HaMMEHBIIETO
neiictBus. [lpuniun otHocutenbHOCTH [amunes. @DyHkuus Jlarpamka CBOOOMHOM
yactuupl. /Cp/

14 |llpuamun wHamMmenblmero nedcTBus. [lpmHnmm ortHocuTenbHOCTH [ammmes. DyHKIms 5 10 0
Jlarpamxa cBo6oaHOM yacTuiibl. /Cp/

1.5 |®ysxuums Jlarpamka CHCTEMBI YacTHL. YTJIOBas CKOPOCTb. TeH3op MHepUuH. MOMEHT 5 10 0
UMIyTbca TBepHoro Tema. CONPHUKOCHOBEHHE TBEpABIX Tel. JIBIDKeHHe B
HeHHepuuaabHoH cucteme orcuera /Cp/

1.6 |Oueprus. Ummynbe. Llentp wnepumun. MomeHT ummyiabca. OJHOMEpHOE ABH)KEHHE. 5 10 0
IpuBenennas macca. J[BmkeHne B IeHTpatbHOM mojie. KemnepoBa 3anada. YpaBHEHUS
Tl'amunbrona. Ypasnenus ['amunbrona-SAxoou /Cp/

1.7 |Annabatnueckue mHBapuaHThl. CBOOOAHBIE OJHOMEpHbIE KoieOaHus. BbIHYXIeHHBbIE 5 11 0
konebanus. KomeGaHus cuCTeM €O MHOTMMH CTENECHAMH CBOOOZBL. 3aTyxalolue
KoyieOaHus. BbIHYX/ICHHbIE KOJIeOaHUS TNpU Hanu4yuud TpeHus. [lapamerpuyeckuid
pe3oHaHc. AHrapMoHn4eckue konebanus /Cp/

1.8 |Ckopocts pacmpocTpanenus B3aumopeiictBuidl. MurepBas. CoOCTBEHHOE BpeMsl. 5 10 0
IIpeobpazoBanue JlopeHua. IIpeoOpazoBaHue ckopocTH. UeThIpEXMEPHBIE BEKTOPBL.
DHeprus v UMITyJIbe. YeThIpexMepHbIi UMITybc. Pacnan yacTum. Ypyrue CTONKHOBEHHUS
vactun /Cp/

Paznen 2. DaexkTpoaunamMuka

2.1 |BBenenue B 3eKTpoAMHAMHKY. DU3HYECKHE OCHOBBI AJIEKTPOIUHAMUKH /JIek/ 5 2 0

2.2 |OcHOBHbIE TOHSATHUS ONEKTpoguHAMUKH. CTallMOHAPHOE 3JIEKTPOMATHUTHOE MOJE. 5 2 0
[MoTeHMaNbl ¥ TEH30p IEKTPOMATHUTHOTO Mos /JIex/
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Hampasnenue noaroroBku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs IpOGIISIME IIOATOTOBKH)

Hanpasnennocts (npo¢uns) «Matemarrka u usuka»
Paboyast nporpamMma JMCIMILINHBL «OCHOBBI TEOPETHYECKOH (PUMKI»

2.3

YpaBHeHuss MakcBesia B 4eTbIpeXMepHOU popMe. DIEeKTpOMarHuTHbIE BOJIHBI /JIek/

2.4

OCHOBHBIE NIOHATHUSA 3IEKTpoIMHAMUKN /IIp/

2.5

CranroHapHoe 3iekrpomarautHoe nose /TIp/

2.6

HOTCHLII/I&J'H)I 1 TEH30p 2JICKTPOMArHUTHOT'O I10JI1 /Hp/

2.7

VYpaBuenus Makcpesuia. DIeKTpOMarHuTHbIE BOJHBI /T1p/

NN NN N

2.8

OCHOBHBIC TIOHATHS JJNEKTPOJUHAMHUKH: JJCKTPUUSCKHN 3apsii, SIICKTPHUYCCKUI TOK,
JNEKTPUUYECKUI TUITOITb, TUMOIBHBIA MOMEHT, UIOIBHBII MOMEHT JJIEKTPHYECKOTO TOKA.
ONeKTpUuecKue W MarHUTHbIE  MYJBTHIONM. ODJEKTpUYecKas ©  MAarHUTHAas
HANpPsHKEHHOCTH. BEKTOpHI MArHUTHOW MHAYKIMU U DJIEKTPHIECKOro cMenieHus. [1oTok
JNEKTPHUYECKOTO ¥ MAarHUTHOTO IIOJIS. DJIEKTPHUYECKHE M MarHUTHBIE CHIIOBBIE JIMHHU.
OnexTpocTatuueckuil noteHuan. IlageHue HanpspkeHus. COMPOTUBICHUE MPOBOIHUKA
u 3akoH Oma. 3akoH Kymnona, 3akoH 3mMeKTpoMarHUTHONH WHAYKIHUA. CHCTEMBI €IWHUIT
u3MepeHust GU3NYECKUX BEIUYHMH. DICKTPOABMKYIas cuia. 3akoH Jxoynsa-Jlenna /Cp/

o1l o) o1 o1l o1 O

o|o|o|lol v o

2.9

CranoHapHOE 3JIEKTPOMAarHWTHOE Ioje. YpaBHEHHs MakcBeluia A8 CTalHOHApHOTO
3JIEKTPOMArHUTHOTO TOJIsA B Ju(depeHINaNbHON U HHTETpaabHO# Gopme. [ paHHYHBIC
YCIOBHS JUI1  BEKTOPOB  CTAIl[MOHAPHOTO  JJIEKTPOMArHUTHOTO MOJS.  DHEprust
CTAIIMOHAPHOTO 3JEKTPOMATHUTHOIO MOJs. TeopemMa 00 OJHO3HAYHOCTH PEIICHUS
YpaBHEHHH CTAallMOHAPHOTO JIIEKTPOMArHUTHOTO Moy, CKamspHBII W BEKTOPHBINA
MOTCHIMANBl  CTAI[MOHAPHOTO  JJEKTPOMATHUTHOTO TMOJs. YCJIOBUS —KaaHOpPOBKU.
Vpapuenus Jlamnaca u ITyaccoHa aiis BEKTOPOB CTAIL[MOHAPHOTO JICKTPOMArHUTHOTO
niosist /Cp/

10

2.10

CKaJsipHBIE U BEKTOPHBIA NOTEHLHUAIbl IEKTpoMarHuTHoro nosist. KanuOpoBouHas
MHBAapUAHTHOCTh OJJIEKTPOMArHUTHBIX TIOJIeH. YCIIOBUS KaJIMOPOBKH: KYJIOHOBCKAs
KauOpoBKa U kanuOpoBka Jlopenua. Ypasuenus Jlamaca, [Tyaccona n JanamGepa aiist
CKaJIIPHOTO U BEKTOPHOTO IOTEHLHUAJIOB 3JICKTPOMArHUTHOTO HOJSA. MeTOxAbl pelieHus
3a7a4y AJIsl IEPEeMEHHOI0 JIEKTPOMATHUTHOTO NOJIsL. TeH30p 3JeKTPOMArHUTHOTO IOJIA.
ypaBHCHI/le JABWXKXCHUA 3ap5[)KCHHOﬁ YacCTHULbI B QJICKTPOMAarHuTHOM moJjie B
JeThIpexMepHoii popme. JIarpamkuan u AeHCTBUE JUIs IEPEMEHHOTO 3I€KTPOMAarHiTHOTO
nosst. BeiBox ypaBHeHH MakcBesuia ¢ IIOMOIIbIO BapHAMOHHBIX TPUHIUIIOB /Cp/

10

2.11

TeH30p AMEeKTPOMAarHUTHOTO MoJs. Y paBHeHHS MakcBeluia B YeThipexMepHo dopme. 4-
MOTEHIXAI 3JIEKTPOMArHUTHOTO MOJIsL. DJIEKTPOMAarHUTHBIC BOJIHBI B BemecTse. Popmyra
MakcBemna.  OneKTpOMarHuTHas npupoaa cBera. MOHOXpoOMaTHUYeCcKas IUIOCKas
AJIEKTPOMArHUTHast BoJiHA. OTpakeHHUE W TPEIIOMJIICHHUE 3JICKTPOMArHUTHBIX BOJIH.
OHeprus 1 UMITYJIbC 3JIEKTPOMAarHUTHOM BoiHbBI. CrieKTpasibHOE pa3nokeHue. YacTuIHO
MOJISIPU30BAHHBIN CBET.

10

2.12

T'eomerpuueckas ontuka. Ilpegensl NPUMEHMMOCTH T€OMETPUYECKOH  ONTHKH.
W3nyueHue 5I€KTPOMArHUTHBIX BOJH. 3ama3fblBarolllie IMOTeHLUadbl. lloTeHuuast
JInenapa-Buxepra. [1ose cucremsl 3apsA10B Ha JaleKUX PACCTOSHUAX OT Hee. JlunonbHoe
u3nnydenue. MznmyueHue OBbICTpO MABUIKYIIErocs 3apsga. TOPMOXKEHUE H3IIy4EHHEM.
Paccesaue 3apspxeHHBIX gactul /Cp/

10

Paznen 3. KBanToBasi MeXaHUKa

31

Beenenue B KBAaHTOBYIO MEXAHUKY WU OCHOBHBIC ITOJIOKCHUSA KBaHTOBOI MexaHuKH /JIex/

3.2

Beenenue B kBaHTOBYIO MexaHuKy /I1p/

3.3

dusnveckre OCHOBBI KBaHTOBOM Mexanuku /T1p/

3.4

OCHOBHEBIE TOJIOKEHHSI KBaHTOBOM MeXaHMKH. KBaHTOBOMEXaHUYECKHE TIPUJIOKCHUS
Mp/

[o2] 2] o)l o))

NN NN

NN O] O

3.5

OcHOBHBIE JTambl pa3BUTHA UACH KBAHTOBOM MexaHWKH. KBaHTOBBIE CBOHCTBa
ANEKTPOMArHUTHOTO U3MydeHus. PoTodekTpuaeckuil 3 dekt. YpaBHeHHne DUHIITEHA.
O¢dexr Kommnrona. I'mmorte3a ame bBpoitns. BonHoBele cBoiicTBa yacTi. OTBITHI
J»Buccona n Jxepmepa. DKCliepIMEHTAIBHBIE MOATBEPKACHUS THIIOTE3BI 1€ Bpoims.
Judpakiuuonsslii onslT ¢ AByMs mwensimu /Cp/

3.6

BosHoBast ¢yHKIus cocTosHMs dacThipl. CTaTHCTHYECKas WHTEPHPETAnHs BOJIHOBOM
¢yukiuu. IIpunnun cynepno3unuu cocTossHui. COOTHOLIEHHS HEONpeNeIeHHOCTEH.
I'panuna npUMEHUMOCTH KIIACCUUYECKOTrO criocoba onucanus siBieHuil /Cp/

20

3.7

IpencraBnenne GpU3NUECKUX BENHYHH omepaTtopamu. [locTymaT o crekTpe BO3MOXKHBIX
3HaueHUH u3nuecKoil BenuuuHsl. ITocTyaaT o pacnpeneneHuy BEpOSITHOCTEH 110 CIEKTPY

20
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Hanpasnennocts (npo¢uns) «Matemarrka u usuka»
Paboyast nporpamMma JMCIMILINHBL «OCHOBBI TEOPETHYECKOH (PUMKI»

3HaYeHUH (u3ndeckoil BenuuuHbL. ONHCAaHME COCTOSIHUH CUCTEMbl B KBaHTOBOM
Mexanuke. [TonHblii kBaHTOBOMeXaHuueckuit Habop. YpasHenue HIpenunrepa. [Tpunnun
IPUYUHHOCTU B KBaHTOBOH MexaHHKe. CIMH 3JIeMEHTapHBIX yacTHl. OnepaTopsl CriHa
/Cp/

3.8

KBaHTOBasi MeXaHMKa CHUCTEMbl YacTHI. BoiHOBas (yHKIUS cuUCTeMBbl. BO30HBI U
(dhepmuonsl. [punnun [Maymu. [Tepuoauueckas cucrema sneMeHToB Menneneesa /Cp/

10

Paznen 4. ®usnka 3j1eMeHTAPHBIX YACTHI

4.1

®dusuka deMeHTapHbIX YacTull /JIex/

4.2

Bsezenue B pu3KKy 31eMeHTapHbIX yacTuil. Knaccudukarms B3anMoAeHCTBHI U 4aCTHIL
Mp/

4.3

IMpunnune! cummerpus /IIp/

4.3

OCHOBBI COBpeMeHHO# (pr3uku Beicokux 3Hepruit /TIp/

44

®du3rKa MUKpOMEpA U €€ COBpeMEeHHOe cocTosiHre. DyHIaMeHTallbHbIe B3aMMO1eHCTBUS
U uX xapakrepuctuku. Knaccubukarms aapoHoB. bapuonsl U Me30HbBL. CTpaHHBIE U
ouapoBaHHBbIC YacTHIbL Kiaccudukaius yacTHI[ MO BPEMEHHU J>KU3HH: CTaOWIIbHBIC
YaCTHIIbI, KBa3UCTaOWIbHBIE U pe30HaHChl. AHTHYacTHIEL. Teopun Jupaka u Peiinmana.
OTKpBITHE TIO3UTPOHA 1 aHTUTIPOTOHA /Cp/

20

45

3aKOHBI COXPAaHEHHS W CUMMETPUH. [IpOCTpaHCTBEHHBIC M BHYTPCHHHUE CHMMETPHH.
ToyHBle BHYTpPEHHHE 3aKOHBI COXPAHCHMS: 3aKOHBI COXPAHCHHUS DICKTPHYESCKOTO
0apHOHHOrO ¥ JICNTOHHBIX 3apsnoB. HeTouHsle 3akoHbI coxpaHeHus. M3ocumMerpus u
W30MYJBTHIUICTEL.  3aKOH  COXPAaHEHMs  W30CIMHA.  YHHUTapHas  CHMMETPHS.
Cynepmynbstuiuietst /Cp/

10

4.6

JlenToHBI 1 KBapKH Kak (QyHAaMEHTaJIbHBIE YacTHIBI. KBapKoBast CTpyKTypa OapHOHOB H
Me30HOB. KBaHTOBBIE nponecchl. XapakTepUCTUKK KBAaHTOBBIX IpolieccoB. BeposTHocTh
pacnana ¥ cpemHee BpeMs )KU3HHU YacTHIEL D(GEKTUBHOE ITOTIEPETHOE CEUYCHUE PEAKIIHH.
OBoustonysl KBaHTOBOM cucTeMbl. Oneparop 3BOJIOLMU. AMIUIUTYa BEPOSTHOCTU
nepexonoB. KBaHTOBass Teopus B3aUMOAEHUCTBHMA dacTULl. TeopHs BO3MYILEHHH.
Juarpammbl @erinmana. OOMEHHBIH MEXaHU3M B3auMoeicTBUI. DPeKTUBHBIN paguyc.
KBanToBas snexkrpoaunamuka. @OTOH Kak KBaHT 3JIEKTPOMAarHUTHOTO B3aHUMOIEHCTBHUSL.
KanubGpoBouHasi ”HBapraHTHOCTh Teopuu. beamaccoBocth porona /Cp/

10

4.7

CunbHble B3aumoseiictBus. Teopus simepubix cun FOkaBel. KBaHTOBas XpoMonHAMUKA.
I'mrooHBI Kak KBaHTBI CHUJIBHOTO B3auMojeicTBus. HeBblneTaHne KBapKoOB M3 aJpoHA.
Crnabble B3aMMOJEHCTBHUS. XapaKTepHble OCOOCHHOCTH CIa0BIX IpOIeccoB. Teopus
cmaboro B3ammopedcTBus Pepmu. YHHDUKAIUS ONEKTPOMArHUTHBIX M CIAOBIX
B3aumMojeilicteuil. Teopus snexTpocnaboro B3aumopeiictBus BaiinOepra-Canama-
TI'mmoy. OrtkpeiTHe KBaHTOB cnaboro B3aumoneicTBus. CraHmapTHas MOJEINb.
KanubpoBounble cummerpun. Mexanusm  Xurrca. [loWckd  eQMHOW  TEOpUH
(yHmaMeHTaNbHBIX B3auMogelcTBuil. IIpobinema crabuiabHOCTH HpoTOHA. baproHHas
acummetpust Beenennoit /Cp/

20

Paznen 5. DnexkTponHas Teopusi. SlnepHast pusnka

5.1

Teopust KpHCTAIUTNYECKOH peleTky. 30HHAs TeOpus KpucTaioB. CTaTHCTHKA HOCUTENEH
3apsiioB /Jlex/

5.2

Tlonspuzanus quU3IeKTpUKOB. MaruuTHoe ynopsgouenue /Jlex/

5.3

CaepxmpoBoanMocTs. Pusnka aToMHOTO siapa /JIex/

5.4

Teopusi KPUCTALINYECKON PEIIETKH. 30HHAs TEOPHsi KpUCTALIOB. CTATUCTHKA HOCUTEIEH
3apsinos /TIp/

(o]

N

N

5.5

Kunernueckue siBneHust B kpucramwiax /I1p/

5.6

Tonspuzanus audnekTpukoB MarautHoe ynopsipouenue /I1p/

5.7

CaepxmpoBoaumocts Pusnka aromHoro sapa /Tlp/

5.8

Beenenue B pusuky GpyHgaMeHTanbHbIX B3aumoaeiictauii /11p/

NN NN

5.9

KBantoBomexanmdeckas teopus aroma. IIyTH mocTpoeHUs KBaHTOBOW TEOPHUU aTOMA.
Arom Pesepdopaa, ero HeycroitunBocTs. BopoBckast Teopust aroMa BoiopoJia. Y paBHeHHE
Ipeaunrepa U1 4acTHIBI B IEHTPAIHHOM I0JI€. Y CIIOBHSI CYILIECTBOBAHUS (PU3NUECKOTO
pewenust ypaBHenus IllpeauHrepa anst BoIopoJonoo0HOr0 aToMa. YPOBHHU SHEPrUH,
TJIABHOE KBAHTOBOE YUCIIO. BepoATHOCTH POCTPaHCTBEHHOTO pacIIpeiesIeH s JJIEKTPOHA
B aroMe. A3MMyTalbHOE€ M  MarHMTHOE KBaHTOBbIE uucia.  M3mydenue

| 0| | | o

ol ol NN O
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BOJIOpOJIONIOIOOHOTO aroMa. MoMmeHT ummyibca gotoHa. [IpaBuna orGopa. Dopmysa
baibMepa U OCHOBHBIE CIEKTpaibHble cepud. CIMH 31€KTpoHA. Bo3oHBI U QepMUOHBIL.
[IpaBuio cnoxeHuss MEXaHWYECKUX MOMEHTOB. [MpOMarHuTHOE OTHOILEHHE IS
OpOHTAILHOTO ¥ CITHHOBOI'O MOMEHTOB. Pe3ynbTHpyrouii MarHuTHeIA MOMeHT. CIHH-
opbutanbHoe B3aumojeilictBue. ToHkas cTpykrypa JsuHuUB. IlocTosHHAas TOHKOM
CTPYKTYpel. MHOTOAMeKTpoHHBIE aToMbl. [Ipuammn Ilaymw. DnexTpoHHBIE clow U
000JI0YKH. DIIEKTPOHHAS KOH(OUTYPALUsI MHOTOYJIEKTPOHHBIX aTOMOB U IEPUOANYECKAs
cucreMa 31eMeHTOB. IIpaBuiia oTOOpa IpU M3IY4YE€HMH MHOTOBJIEKTPOHHBIX aTOMOB.
Knaccuueckue Mojenu HoIspu3allMd U MPOBOAUMOCTH. I[IpoBOIMMOCTH METaIOB.
OnexTpuueckuil TOK B IIa3Me. DIeMEeHThl (U3UKU Ia30BbIX pa3psioB. THUIBl CBs3ei
aTOMOB B TBEpAbIX Telax. PacluenieHue  SHEPreTUUECKUX  YpOBHEHl  BO
B3aMMO/ICHCTBYIONINX cUcTeMax atoMoB /Cp/

5.10

Mogenb 1ByXaTOMHOH IIENOYKH C HOTEHIMAIBHBIM pesibe(oM IPSMOYTOIbHON (GOpPMBIL. 8 30 0
O6pa3oBaHHe YHEPTeTHUECKIX 30H. J{MCTIepCHOHHBIE KPHBBIE I CBOOOIHOTO 3IEKTPOHA
U 3NIeKTpoHa B kpucTamte. [ToraTtue addexrusroit Macchl. KBasnuactupl. CoOcTBeHHAS
U IpUMECHas IPOBOAMMOCTb IIOJYIPOBOJHUKOB. KOHTAaKT JBYX BBIPOXKICHHBIX
HOJTyIIPOBOAHHUKOB. [IpHHITMI JeHCTBHS MOIYIIPOBOTHAKOBOTO Ta3zepa. CBEPXTEKydeCTb:
KBaHTOBas MOJENb M IBYXXKHUAKOCTHas (peHOMeHonorns. OCHOBHBIE MOHATHS TEOPUH
CBEpXIpPOBOAUMOCTH. JlenToHs!l 1 afipoHsl. Hyknonsl. I[ToHsTHe U30cHA. DHEPrus CBSI3U
B sape. BuOpl AmepHBIX peaknuii M HX OLCHOYHAs JHEPreTHKa. Peakumus IeneHus.
TIpo6nema pasnenenus nzoronoB. KanenbHas u obosnoueuHas mojaenu sapa. Gopmyna
Beiinzexkkepa. Marnueckue uncia. [IpobieMa 10JIroXUBYIUX CBEPXTSDKEIIBIX 3JEMEHTOB
/Cp/

5.11

YnpasnsgeMplil TEPMOSIIEPHBI CUHTE3: BUJ peakuui, kpurepuil JloycoHa, BapHaHTBI 8 57 0
peanmm3anuu. PannoakTuBHOCTH. 3akOH pajHOaKTHUBHOTO pacmanga. CpaBHUTENbHAsS
OIICHKA IIPOHUKAIOMIEH CIOCOOHOCTH Pa3IMYHBIX BUIOB pagnanuy. ENWHATIE n3MepeHui
B paauanuoHHOil ¢usuke. IormomeHHas, SKBUBAJEHTHAs U SKCIO3ULIMOHHAS HO3BI.
OneMeHTHI PaAualluOHHON KyJIbTYpbl. DHEPrusl OTAauu IPpH U3Iy4eHUU KBaHTa. S nepHblii
rammMa-pe3onanc 6e3 otmauu. [Ipumenenus SI'P. M3MepeHue cBepXMasbIX Y4aCTOTHBIX
caBuros. CBs3b MEXIY PajnycoM OOMEHHOIO B3aMMOJECHCTBUSL MU MAacCOd IOKOS €ro
HepeHoCYnKoB. YeTsIpe BHia B3aUMOJIEHCTBHS, X 0OBEKTHI U MEPEHOCUUKH. [IpHHIHUITEI
cuMMmerpud B Mukpomupe. Hecoxpanenue P-yerHocTu. CHupanbHOCTh YacTHIL.
OynnamenranbHocts  CPT-cummerpun.  OCHOBHBIE — NPEICTAaBICHUS  KBaHTOBOM
JNIEKTPOJMHAMUKY U ee rpynma cummerpud. IlapronHas Monens HykiIoHOB. Cxema
CHJIBHOTO B3aUMOJEHCTBHMSA MEXIy aIpoHaMM. BalleHTHble M MOpPCKUE KBapKu.
Acumnroruueckas cBoOojga U KOH(pAHHMEHT KBapKoB. M30CIHUH, CTPaHHOCTb, 4YapM,
TpenecTs B KBAHTOBOH XpOMOIMHAMHUKE. DIeMEHTapHas cXeMa c1aboro B3anMOACHCTBHSL.
Onexrpocnaboe B3aMMOACHCTBHE M €ro TIpylna CHMMETpuH. Benmnkoe oObennHEHHE:
Tpylna CHMMETPUM, BO3MOXKHOCTh HPOBEPKH, CTaOMIBHOCTH Marepun. O030p
(yHnaMEHTaIbHBIX B3aUMOJEHCTBUI 10 KOHCTaHTe cBsA3U. HauanbHbIN 3Tan 3BOJIIOLUU
Bcenennoii /Cp/

5. OneHOYHbIE 1 MEeTOAHYECKHE MATEPHAJIbI 10 U CIUILIHHE (MOIY.TI0)

5.1. Copep:xanue ayIMTOPHOI padoThI O TMCHUILINHE (MOTYJII0)

5 cemecTp, 3 JeKIUH, 6 MPAKTUYECKUX 3AHATHI
Pazgen 1. Knaccuueckas MexaHMKa U TeOPUsi OTHOCUTEJIbLHOCTH

Ipakrudeckoe 3ansiTre Ne 1 (2 vaca)
BBeaeHue B KilacCHYECKYIO MexaHuKy. KnHemarnka Toukd. Y paBHEHUS! BHKCHHUS

Bomnpocs! 1 3aganus:

1.
2.

BOo~N O M~®

0.

OCHOBHBIE 3Tarbl pa3BUTHS Ul KIACCUYECKON MEXaHUKH.
Joctmxkenns poccuiickux U 3apyoesxHbix (I"anunes, Herorona, JKykoBckoro, Ilnonkosckoro, Memepckoro u ap.)
VUYEHBIX.
Pemenne 3a1a4 Ha HAX0XKJEHUE CKOPOCTH, YCKOPEHHS M PaNyca KPUBU3HBI TPACKTOPUH MaTEePUATbHON TOUKH.
Pemenue 3a1a4 Ha HAX0XKJEHUE CKOPOCTH, YCKOPEHUS U PaNyca KPUBU3HBI TPACKTOPUH MATEpUAIbHON TOUKH.
WnTerpuposanue Broporo 3akoHa HerotoHa.
Pemenue 3a1a4 Ha npUMeHeHUe BTOporo 3akoHa HetoToHa.
WnTerpupoBanme ypaBHEHNHN ABIKEHUSI.
Pewenue 3a1a4 o 1uHaMHUKe MaTEpUAIbHON TOUKHU.
Pemenne 3a1a4 Ha MHTETPUPOBAHUE YPABHEHHI OTHOMEPHOTO ABMKEHHS C YIETOM CHJIBI CONPOTHBICHHS.
Pewenue 3ag1a4 o 1uHaMUKe JBUKEHUS TeJl HA MJIOCKOCTU.

Ipakruueckoe 3ansTre Ne 2 (2 vaca)
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3akoHbI coxpaHeHus. Manble koje6anus. OCHOBHBIC TOJIOKEHUSI CIICIUATBHOW TEOPUU OTHOCHTEILHOCTH.

PenstuBucTckas MexaHuka

Bormpocsr u 3aganus:

RRoOoxo~NoOMwhE

0.
1
12.
13.
14.
15.
16.
17.
18.
19.

Teopema Herep.
3aKoH COXpaHEHUs YHEPTUU.
3aKOH COXpaHEHHS UMITYJIbCA.
3aK0H COXpaHEHHS MOMEHTA UMITYJIbCA.
CB00O/IHBIC OJJTHOMEPHBIE KOJICOaHuSI.
BbIHYXICHHBIE KOJICOAHHUSI.
Pemenue 3anau Ha KonedaTenbHOE IBHKEHUE (TIPYKUHHBIA MasTHHK).
Pemrenne 3a7a4 Ha KoniebaTebHOE JIBIKECHHE (MATEMATHUCCKUN MasITHHK).
[IpuHIHIEI cienraabHON TEOPHH OTHOCUTEIHFHOCTH.
IIpeobpaszoBanus JlopeHna.
CKOpOCTh pacTpoOCTpaHEHHUsT B3aUMOICHCTBUH.
Wutepsan.
CoOcTBeHHOE BpeMs.
CoOcTBeHHAas JUIMHA.
Pemrenue 3anau o pesATUBUCTCKOW KHHEMATHKE.
Pemienue 3anau o pesiTUBUCTCKON IMHAMUKE.
YeTbIpeXMepHBIE BEKTOPEI.
Pacnag wactum.
VYrpyrue cTONKHOBEHHS YaCTHII.
Paznen 2. DaekTpoaunamMuka
Jlexuus Ne 1 (2 gaca)
Beenenue B a1exTpoguHaMuKy. @U3ndecKkrue OCHOBBI AJIEKTPOINHAMUKI

BOHpOCLI " 3aJlaHuA:

1
2.

OCHOBHBIC 3Talbl Pa3BUTHSA JEKTPOIUHAMUKH.
Brxuag poccuiickux u 3apyOexHbix yueHbx (JlaumnoB, JleGene, Jlenn, Ilamanekcu, Manaensmram, I[lomos,
TlerpymeBckuii, Tamm, YMoB, S16104K0B, SIk0OH U /ip.) B pa3BUTHE 3JEKTPOJHHAMHUKH.
OCHOBHBIE YaCTH W CTPYKTypa KJIACCHYECKOW JIIEKTpOAMHAMUKH. OCHOBHBIC TMOHATHUS 3JIEKTPOJUHAMUKH.
PuznyecKre XapakTePUCTHKH IEKTPOMArHUTHOTO TIOJIS U UX €JMHULIBI U3MEPEHUS.
T'eomeTpuueckne xapakTEpUCTUKH CUIIOBOTO IOJISi: CHJIOBBIE JIMHHUM, SKBUIIOTEHIMAJIbHbIE TOBEPXHOCTH. [[Ba BHIa
CWJIOBBIX TOJIEH. YpaBHeHNsT MakcBena.
Jlexuus Ne 2 (2 yvaca)
OCHOBHBIE MTOHATHUS JIEKTPOAMHAMHKH

BOHpOCLI U 3aJaHUs:

1.

OnexTpuueckuil 3apsn U deKTpudeckuil Tok. CBOICTBa 3MEKTPUYECKOTO 3apsija: aAJUTUBHOCTb, JUCKPETHOCTH,
MHBapUAHTHOCTb. IJIOTHOCTB AIEKTPUUECKOT0 3apsia. DIEKTPUYECKHH TOK M €r0 XapaKTEPUCTUKU: CHJIa TOKA, BEKTOP
IUIOTHOCTH TOKa. JIMHUM TOKa, TPYOKU TOKa U CTPYH TOKA.
3aKOH COXpaHEHHs HIEKTPHUECKOTO 3apsia B MHTErpalbHOH M auddepernnmanbaoil Gpopme. EnnHnmer nameperns
3apsiaa ¥ cuibl Toka. Cuctema enunun CH. NayccoBa cucteMa eJUHULL
Kraccudukanus 3meKTpoMarHUTHBIX MOJIEH. DNEKTPOCTaTHIECKOE, CTAIIMOHAPHOE U TIEPEMEHHOE 3IeKTPOMATrHUTHBIC
noJisi. KBasucrarudeckoe u kBaszucTauoHapHoe noisi. Kpurepuii kBa3ucranmoHapHOCTH 0Jsl. MUKpO- 1 MaKkpo-TIOJIs.
Makpockonuyeckasl 3JIeKTpoJuHaMHKa MakcBelula, KiacCHYecKas 3JIEKTpOHHas TeopHs JlopeHLa M KBaHTOBas
aneKTpoArHamMuKa Jlupaka.
Onexrpocratuka: YpaBHeHwe IlyaccoHa, ¢ynknms [I'puma, 3akoH Kymona. Pasnoxenme moTeHmmama
9MEKTPOCTATHYECKOTO MOJIS [0 MYJIbTUIIONSAM. DHEPTHsl CHCTEMBI 3aps0B BO BHeLIHeM nojie. [Ipobiema nokanu3anuu
SHEPIHH B JIEKTPOCTATUYECKOM IIOJIE.
OnexTpuueckoe nojie B BemecTBe. CBOOOIHBIC U CBSA3aHHBIC 3apsi/ibl. BekTop mossipusanuy IUsneKTpuka. Bextop
3NEKTPUUYECKOrO CMelleHus. JIuaaeKTprudeckas BOCIPUUMUYUBOCTD U AUAIEKTPHYECKas! IPOHULIAEMOCTb.
BemectBeHHOE ypaBHEHHE B OTHOPOJHOM U U30TPOIIHOM JUIJIEKTPHKE. TEH30p AUAIEKTPUUECKOH MPOHUIIAEMOCTH.
VYpaBHeHHs MakcBeluia IS JIEKTPOCTaTHIECKOTO MO B AnddepeHnansHoil 1 HHTerpanbHoil popme. I'paHnaHbre
YCIIOBMs sl BEKTOPOB MoJIs. Pemenue 3aa4 251eKTPOCTaTUKH € MOMOIIBIO AJIeKTpocTaTuueckoi TeopeMsl ["aycca-
Octporpag—ckoro. IloTeHIHan 3JEKTPOCTATHIECKOTO IO, €ro CBOICTBA, (U3HUECKHH CMBICT W EAWHUIEI
uzMepenus. YpasHenus Jlannaca u Ilyaccona.
Jlexuus Ne 3 (2 gaca)
YpaBHeHns MakcBeiuia B 4eThIpeXMEPHON Gopme

BOHpOCLI U 3alaHus:

1.

2.

4-ekTopsl U 4-TeH30pbl. UeThIpexMepHbIid noTeHnuan. TeH30p 3JeKTpOMarHMTHOTO NoJist. YpaBHeHUs: MakcBelia B
KOBapUaHTHOHU (opme.
3akoH npeoOpa3oBaHMsI KOMIOHEHT JIEKTPOMArHUTHOTO TIOJIS.
BonHoBoe ypaBHeHHUE JUIs TIOJIEH U MMOTEHIMAJIOB U €r0 pelleHHe, MOIePEeYHOCTh ANEKTPOMArHUTHBIX BOJIH, BEKTOP
[lotinTHHrA.
[Tnockre MOHOXPOMAaTHYECKUE BOJIHBI, MOJIIPU3ALIHSL.
[Ipaxruueckoe 3ansTre Ne 3 (2 gaca)
OCHOBHbIE TOHATUS 3TEKTPOAUHAMUKU
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Bormpocsr u 3aganwus:

1. OCHOBHBIE 3Tallbl Pa3BUTUS JJIEKTPOJUHAMUKH.

2. Bruag poccuiickux U 3apyOekHbIX yueHbIx (JlaunHoB, JleOenes, Jlenn, [Tananexkcu, Manaensitam, [Tomnos,
Ierpymesckuii, Tamm, YMoB, S165104K0B, SIk00H U Ap.) B pa3BUTHE 3IEKTPOJUHAMUKY.

3. DNEKTPUYUECKHUIA 3apsiI.

4. OnexTpuyeckuil ToK.

5. OnexTpuyecKuil IUIONb.

6. JIMMOIbHBI MOMEHT.

7. JIMNONBHBII MOMEHT AJIEKTPHYECKOTO TOKA.

8. DjekTpuyecKas 1 MarHATHAs! HAIPSDKEHHOCTH.

9. BeKTOpbl MATHUTHOW HHAYKIMHU U 3JIEKTPUUECKOTO CMEICHHS.
10. [TOoTOK 37EKTPHUUYECKOTO ¥ MATHUTHOTO TIOJISL.

11. OJeKTpUYecKre 1 MarHUTHbIE CUIIOBBIE JIMHUH.

12. DIEeKTPOCTATHYECCKUHN MTOTECHITHAI.

13. [ManeHue HAMPSKSHUSL.

14. ConpoTuBJIeHHE TPOBOJHHUKA U 3aK0oH OMa.

15. 3akoH KysoHa, 3aK0OH 3JI€KTPOMarHUTHOIN HHITYKIIUH.
16. CHCTeMBbI eJIMHUI] U3MEPEHUS PU3HMICCKUX BETHUHH.
17. ONeKTpOABHKYIIAsl CUIIA.

18. 3akon J[xoyss-JleHna.

[paxruueckoe 3ansTre Ne 4 (2 gaca)
CranuoHapHOe 3JIeKTPOMarHUTHOE T0JIe

Bomnpocs! 1 3aanust:
VYpaBaeHuss MakcBesia IJisl CTAIOHAPHOTO JIEKTPOMArHUTHOTO TS B AM(GepeHInanbHON U HHTETpaIbHON GopMe.
I'panuyHbIe yCI0BUS 1715l BEKTOPOB CTALIMOHAPHOTO AIICKTPOMArHUTHOT'O TIOJIS.
DHeprusl CTAOHAPHOTO IEKTPOMArHUTHOTO TOJIS.
Teopema 00 0THO3HAYHOCTH pEIICHHUS YPABHEHUH CTALIMOHAPHOTO JIEKTPOMATrHUTHOTO TIOJIS.
CKaJSIpHBIN M BEKTOPHBIN MOTEHIMAIBI CTAIMOHAPHOTO 3JEKTPOMAarHUTHOTO TTOJISL.
VYcnoBus KaluOpOBKH.
VYpasuenwue Jlamiaca st BEKTOPOB CTAIIHOHAPHOTO JIEKTPOMArHUTHOTO TIOJIS.
VYpaBuenue [TyaccoHa aiisi BEKTOPOB CTAIIMOHAPHOTO JIEKTPOMATHUTHOTO TOJISI

IIpakTudeckoe 3ansTie Ne 5 (2 waca)

[ToTeHnManbl ¥ TEH30p ANEKTPOMATHUTHOTO MOJIS

N~ LNME

Bompocs! u 3aganus:

CKanspHBIN U BEKTOPHBINA MOTEHIUAIIBI 3I€KTPOMAarHUTHOTO TIOJIS.

KanubpoBouHast ”HBAPUAHTHOCTH JIEKTPOMAarHUTHBIX MOJIEH.

VYcnoBus KaTMOpOBKH: KyJIOHOBCKasl KaTHOpoBKa M KannOpoBka JlopeHna.

VYpasuenuns Jlamaca, [Tyaccona u JlanamOepa asisi CKajasipHOTO U BEKTOPHOTO TOTEHIIMATIOB AJIEKTPOMArHUTHOTO TIOJIS.
MeTop! peneHns 3a1a4 JUTsl IEPEMEHHOTO AJIEKTPOMArHUTHOTO OIS,

TeH30p 2J1eKTPOMAarHUTHOT'O MOJIS.

ok whE

IIpakTudeckoe 3anstie Ne 6 (2 gaca)
YpaBueHus MakcBesuia. DNeKTpOMarHUTHbIE BOJIHBI
Bormpocsl u 3aganus:
VYpaBHeHuss MakcBesia B 4eThIpexMepHoit Gopme.
VpaBHeHHE IBIKCHNUS 3apsKCHHOM YacTHITHI B 3IEKTPOMATHHTHOM TI0JIE B UETBIPEXMEpHOIT hopme.
Jlarpanxuan u geicTBUE AT IEPEMEHHOTO IEKTPOMATHUTHOIO TOJIS.
BeiBox ypaBHeHHH MakcBea ¢ IOMOLIBIO BAPHALMOHHBIX IIPHHIIUIIOB.
TeH30p 3/IeKTPOMarHUTHOTO TOJIs. YpaBHEHHsI MakcBesia B UeTHIpEXMEpHOH Gopme.
4-noTeHIMAal 3J€KTPOMAarHUTHOI'O HOJIS.
DneKTpoMarHuTHbIE BOJIHHI B BenlecTBe. Popmyna Makcpena.
DJeKTpoMarHuTHas IpUpoja CBETa.
MoHoxpomaruyecKas MI0CKas 371€KTpOMarHUTHas BOJIHA.
OTpakeHue U MPEeIOMIICHHUE IEKTPOMArHUTHBIX BOJIH.
DHeprus U UMIYNbC 3JIEKTPOMAarHUTHOH BOJIHBI.
6 cemecTp, 1 Jexuus, 3 NpaKTHYECKUX 3aHATHS
Pa3nen 3. KBanToBasi MexaHuka
Jlexuus Ne 4 (2 gaca)
BBezneHue B KBaHTOBYIO MEXaHUKY U OCHOBHBIE [TOJIO’KEHUSI KBAHTOBOH MEXaHHUKU

g~ ONE

Bonpocs! u 3apanus:

OCHOBHBIE 3TaITbl PA3BUTHUS W€ KBAHTOBOM MEXaHUKH.

JocTmwxenus poccuiickux u 3apyoOexsbix (OWHinTeiiHa, Komnrona, ne bpoitns, [»Buccona, xepmepa, bopa, [laymu,
IIpenunrepa u Ap.) y4CHBIX.

KBaHTOBbIE CBOWCTBA 3JIEKTPOMATrHUTHOTO M3JIyYEHHUS.

BoiiHOBBIE CBOMCTBA YaCTHII.

BonHoBast GyHKIUS COCTOSIHUS YaCTHIIBL.

I'panuIia NPUMEHNMOCTH KJIACCHUYECKOT0 CII0CO0a OMUCAHUS SIBIICHUM.

[IpencraBienue GU3NIECKUX BEJIMYHH ONEPATOPAMHU.

N

No okow
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8 IMoctynar o crieKTpe BO3MOMXKHBIX 3HAUYCHUH (PU3MUECKON BETUUNHBI.
9. IMocTynar o pacnpe/ieleHU BEPOSTHOCTEN 110 CIIEKTPY 3HAUCHUH HU3NUECKOM BETHYHHBIL.
10. OmnvrcaHue COCTOSIHUIM CHCTEMBI B KBAHTOBOH MEXaHHUKE.

11. [TonHbIi1 KBAHTOBOMEXaHUYECKUH HAOOD.

12. VYpasuenue [lIpeaunrepa.

13. ITpUHIUT TPUYHHHOCTH B KBAHTOBOI MEXaHUKE.

14. CIuH 31eMeHTapHbIX YyacTHL. OnepaTopbl CIMHA.

15. KBaHTOBas MEXaHHWKa CHCTEMBI YacTUIl. BOJIHOBast GYHKIIUSI CHCTEMBI.
16. Bo30HbBI U pepMHUOHBI.

17. Mpuniun [Maynu.

18. IMeproanueckas cucremMa deMeHTOB MeH ieneeBa.

Ipakruueckoe 3ansTre Ne 7 (2 daca)
BBeneHne B KBAaHTOBYIO MEXaHUKY

Bormpocsr u 3aganus:
1. OCHOBHBIE 3Talbl pa3BUTHA U/IeH KBAHTOBON MEXaHUKH.
2. HocTmwkenus poccuiickux U 3apyoOexssix (DiiHiireiina, Komnrona, ne bpoitns, [[auccona, xepmepa, bopa, ITaynwu,
penunrepa u Ap.) y4CHBIX.

IIpaktudeckoe 3anstie Ne 8 (2 waca)

®usnyeckre 0OCHOBBI KBAHTOBOW MEXaHHK U

Bormpocsr u 3aganus:
KBaHTOBbIE CBOWCTBA AJIEKTPOMArHUTHOTO H3JIyYEHHUS.
doTtoanexTpudeckuit 3 hexT.
YpaBHeHue DifHIITEHA.
Dddexr KommnroHa.
I'mnotesa ne bpoiins.
BonHoBbIe cBOWCTBA YacTHII.
OmnbiTh J]pBHCCOHA U [IxepMepa.
OKcIepuMeHTaIbHbIE OATBEPKACHUS THIIOTE3bI e bpoiis.
JudpakMOHHBIH OIBIT C JBYMS ILEJISIMU.
0. BosHOBast GyHKIHMSA cOCTOSHUS YacTUIBEL. CTaTHCTHYECKast MHTEPIPETAIHs BOJIHOBOW (YHKIUH.
1. [IpuHnun cynepno3uuuyu COCTOSHUM.
12. CoOTHOLIEHUS HEOTIPEIEICHHOCTEH.
13. I'paHuIIa TPUMEHNUMOCTH KJIACCHYECKOTO CIIOCO0a OMUCAHUS SIBIICHHH.

IIpaktudeckoe 3anstie Ne 3 (2 gaca)

OCHOBHBIE TIOJIOXKEHHSI KBAHTOBOM MexaHUKH. KBaHTOBOMEXaHHYECKUE TPUIIOKEHNUS

RBEwo~NooR~wbE

Bomnpocs! u 3ananus:
[pexncraBnenne pU3NIECKUX BEIMYUH ONIEPATOPAMH.
[Toctynar o crieKTpe BO3MOXKHBIX 3HAUCHHH (PU3UUECKON BEJIIMUHHBI.
IocTynar o pacrpeeneHny BEpOsSTHOCTEN 10 CIEKTPY 3HAYCHUH (HH3HIECKON BeTHIHHEL.
OrnrcaHue COCTOSIHUI CUCTEMBI B KBAHTOBOW MEXaHHUKE.
ITonHBIIT KBAHTOBOMEXaHUYECKHUH HA0OP.
VYpasuenue lllpenunrepa.
[IpuHIMI NPUYUHHOCTH B KBAHTOBOW MEXaHMKE.
CIuH 31eMEHTapHBIX YacTHII.
OmnepaTopsl CIIMHA.
0. KBaHTOBasi MEXaHHWKa CHCTEMBI YaCTHII.
11. BostHOBast (DyHKIUS CUCTEMBL.
12. Bo30HBI 1 pepMUOHBI.
13. IMpunnun [Maynu.
14. [lepuonuueckas cucrema 3neMeHTOB MeHieneesa.
7 cemecTp, 1 Jexkuusi, 3 NpaKTHYECKUX 3aHATHS
Paznen 4. ®u3nka 31eMeHTAPHBIX YACTHI
Jlexuus Ne 1 (2 gaca)
®du3KKa HIEMEHTAPHBIX YaCTHUI]

Hoo~Noogo o=

BOHpOCBI U 3alaHUs:

1. du3KKa MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHUE.
2. JocTuxeHus: pocCUICKUX U 3apyOeKHBIX YUEHbIX, OKa3aBIIUX HauOoJblIee BIMAHIE HAa pa3BUTUE (PU3UKU BHICOKUX
SHEpruil.

3 @yHaMeHTaIbHbIE B3aUMOICHCTBUS M UX XaPaKTEPUCTUKH.

4 Knaccuduxkarys aapoHOB.

5 BapuoHs! 1 Me30HBI.

6. CTpaHHBIE H OYapOBAHHBIEC YACTHUIIBL.

7 Knaccudukanus 4acTui 10 BpeMEHHU KU3HU: CTaOMUIIbHBIE YaCTHIIbl, KBa3UCTAOMIbHBIE U PE3OHAHCHI.

8 Antndactunpsl. Teopun upaka n @erinmana. OTKphITHE TO3UTPOHA U AHTHIIPOTOHA.

9. 3aKOHBI COXPaHEHUs U CUMMETPHUH.

10. [IpocTpaHcTBEeHHBIE U BHYTPEHHUE CUMMETPHH.

11. TouHble BHYTPEHHUE 3aKOHBI COXPAHEHHS: 3aKOHBI COXPAHEHHMS JIEKTPUIECKOT0 OapHOHHOTO U JIENTOHHBIX 3apsI0B.
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12. HeTouHbIe 3aKOHBI COXPaHECHUSI.

13. W3ocuMMeTpHs 1 H30MYJIbTHILICTHI. 3aKOH COXPAaHEHHS H30CTIHHA.
14. VYuurapras cummerpus. CynepMyIbTHIIICTHL.

15. JlenTOHBI U KBapKH Kak (yHIaMEHTAIbHBIC YaCTHIIBL.

16. KBapkoBasi cTpykTypa 6apHOHOB U ME30HOB.

17. JlenTOHBI U KBapKH Kak (yHIaMEHTAIbHbIC YaCTHUIIBL.

18. KBapkoBasi CTpyKTypa 6aprOHOB U ME30HOB.

IIpaktudeckoe 3anstue Ne 1 (2 gaca)
Beenenne B pusuky 31neMeHTapHbIX yacTull. Kiaccudukanus B3anMoieiicTBUi U 4acTHIL
Bormpocsr u 3aganus:
1. ®du3rKa MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHUE.
2. JloCTIKEeHHS pOCCUICKHX U 3apyOEKHBIX YUCHBIX, OKa3aBIIMX HAHMOOJbIICE BIUSHUE HA Pa3BUTHE (DU3UKU BHICOKHX
SHEPruil.
dyHaaMeHTaIbHbIE B3aUMOACHCTBUS U UX XapaKTEPUCTHKH.
Knaccugukanus aapoHoB.
bapuons! 1 Me30HBI.
CtpaHHBIE ¥ OYapOBAHHBIE YACTHUIIBI.
Knaccudukarys 4acTyil 10 BpEMEHHU JKU3HHU: CTAOMIIBHBIC YaCTHIIbI, KBA3UCTAOMIBHBIC U PE30HAHCHI.
Antnyactunpl. Teopun Jupaka un @eiinmana. OTKpBITHE TO3UTPOHA U AHTHIIPOTOHA.
Ipaktuueckoe 3austue Ne 2 (2 yaca)
[IpuHIMIIBI cCUMMETpHUN

ONoOOAW

Bormpocsr u 3aganus:
3aKOHBI COXPAHEHUS U CHMMETPUH.
IIpocTpaHcTBEHHBIE M BHYTPEHHUE CHMMETPHUH.
TouHbIe BHYTPEHHHE 3aKOHBI COXPAHEHHSI: 3aKOHBI COXPAHEHHS DJIEKTPUIECKOTr0 OAPHOHHOTO U JIENTOHHBIX 3apsI0B.
HerouHble 3aK0HBI COXpaHEHHSI.
W3ocuMmeTpust U M30MYJIbTUILIETHL. 3aKOH COXPAHEHHs H30CIIHNHA.
VYuutapuas cumMetpusi. CynepMynbTHIDICTEL.
[pakruueckoe 3ansTre Ne 3 (2 gaca)
OCHOBBI COBPEMEHHOH (DYM3UKH BBICOKUX SHEPTHi

ourwWNE

Bomnpocs! u 3ananus:

1. JlenToHBI 1 KBapKH Kak QyHIaMeHTaIbHbIE YaCTHUIIBL.

2. KBapkoBasi cTpyKTypa 6apHOHOB U ME30HOB.

3. KBanTOBBIE TIPOLIECCHI.

4. XapaKkTepUCTHKNA KBAaHTOBBIX ITPOLECCOB.

5. BeposiTHOCTB pacnaza u cpeiHee BpeMsl dKU3HU YaCTHIIBL.

6. DddexTuBHOE MOTIEPEUHOE CEUCHUE PEAKIIHH.

7. KBanToBas Teopus B3aMMOI€HICTBUS YaCTHLL.

8. Teopust BO3MYILIEHUN.

9. Juarpammsl OeitHMaHa.

10. OOMEHHBIA MEXaHU3M B3aHUMOJEHCTBHUH.

11. OddexTuBHbIN paguyc.

12. KBanrtoBas amekTpornHamMuKa.

13. @DOTOH Kak KBaHT 3JIEKTPOMarHUTHOTO B3aUMOJEHCTBUSL.

14. CuibHBIE B3aMMOJEHCTBHS.

15. Teopus snepubix cun KOkaBbl.

16. KBanroBas xpoMoanHaMuKa.

17. ['r00HBI KaKk KBAaHTHI CHIIBHOTO B3aUMOJEHCTBHSL.

18. Hesberanue KBapKoB U3 aJpoHa.

19. CnaOble B3aUMOICHCTBHSI.

20. XapaxrepHble 0cOOEHHOCTH cIa0bIX ITPOLIECCOB.

21. Teopust cnaboro B3aumoneiictust depmu.

22. YHuUKAWS 2IEKTPOMArHUTHBIX U CIIA0BIX B3auMoaeicTBuid. Teopus anekTpocaadoro B3anMoeicTers BaliHOepra-
Canama-I'mmoy.

23. OTKpbITHE KBAaHTOB ci1aboro B3aumozaencTsus. CTangapTHas MOJEIb.

24. KanmubpoBounsle cummeTpun. MexaHu3M XHurrea.

8 cemecTp, 3 Jeknunu, 6 NpakTHYECKUX 3aHATHH
Pazgen 5. DnexkTponHas Teopusi. SlnepHast pusnka
Jlexuus Ne 1 (2 gaca)
Teopust KprCTaTUIECKON peHIeTKH. 30HHAs TeOpHs KpucTamwioB. CTaTUCTUKA HOCUTENEH 3apsiioB
Bonpocs! u 3apanust:
®du3nveckre OCHOBBI KBAHTOBOM TEOPHH.
CootHouleHus HeomnpeaeneHHocTH. OLeHKa pa3Mepa aToMa.
W3MepeHnus B KJIacCUYECKOM U KBAaHTOBOH (pusnke. Ponb nuameputenbHoOro nmpubopa.
KBanTOBOMEXaHHYECKasl TEOPUS aTOMA.
VYpasuenue llpeaunrepa s 4aCTUIBI B LIEHTPAIBHOM TOJIE.
YpoBHU PHEPruM, KBAHTOBBIE YHUCIIO.

ocoukrwhE
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Mpmuorosnextponusie atoMbl. [Tpuanumn [aymm.
OneMeHTbl KBaHTOBOM CTaTUCTUKU.
@DoTOHHBII ras.
I110THOCTb KBAHTOBBIX COCTOSIHUM M UX CPEJHSAS 3aCEIEHHOCTb.
Beieog popmynsl Bose-DitHinTeiiHa.
Pacnpenenenune ®epmu-upaka. Yposens Oepmu
Jlexuus Ne 2 (2 gaca)
[Nonspuzanust qUAIEKTPUKOB. MarHUTHOE yNOpsI0UYEeHUE

BOHpOCLI U 3alaHus:

1.
2.

Kitaccuyeckue MOJIENH MONSPU3ALHN U IPOBOJUMOCTH.
O0pa3oBaHie YHEPreTHICCKUX 30H B JAUDICKTPUKAX U MONYIMPOBOJAHUKAX.
Jlexuus Ne 3 (2 gaca)
CBepXIpoBOANMOCTh. PH3HKa ATOMHOTO S/Ipa

Bormpocsr u 3aganus:

Nk~ NE

CBepXTeKy4ecTh: KBAaHTOBAs MOJIENb U ABYX)KHJIKOCTHAs! ()EHOMEHOJIOTHSL.
OCHOBHBIE TOHATHUSA TEOPUH CBEPXIIPOBOAUMOCTH.
Jlenrons! u anponsl. HyKkioHBIL
DHeprus CBS3M B sIpeE.
Bujpl sinepHbIX peakiuid 1 UX OLIGHOYHAsI SJHEPreTHKA.
CBs13bp MEXy paAnycoM 0OMEHHOTO B3aMMOJCHCTBHS U MacCOM TMOKOS €T0 MEPEHOCTHKOB.
UYeTsIpe BUAA B3aUMOJCHCTBUS, UX OOBEKTHI U IEPEHOCYHMKH.
[IpuHIMIIBI CHMMETPHUU B MUKPOMHUDE.
[paktuueckoe 3ansTue Ne 1-2 (4 gaca)
Teopust KprcTaITHIECKON pemIeTKH. 30HHAas TeOpusl KpucTauioB. CTaTHCTHKA HOCUTENEH 3apsiioB

BOHpOCLI " 3aJlaHuA:

BoeoNok~wNE

12.
13.
14.
15.
16.
17.
18.

PONE

0.

W3nydenue abCcoItOTHO YepHOTO Tena. YibTpaduoserosas katactpoda. ['mnoresa [Tnanka. KBanTsl cera.
BonHoBeble cBoiicTBa BemiecTBa. BonHbl ge-bpoiins, ux napamerpst. Omnsit J{3Brccona u xepmepa.
KopnyckynsapHo-BOTHOBOM Tyamn3m.
CTaTHCTUYECKUI CMBICII BOJTHOBOW (DYHKITUH.
COOTHOLIEHUS HEOTIPEICICHHOCTH.
OrneHka pa3Mepa aToma.
[TyTu mocTpoeHus KBaHTOBOM TEOPHUHU aTOMA.
Atom Pesepdopra, ero HeyCTOHYUBOCTb.
BopoBsckas Teopus aToma BoiopoJia.
VYcnoBus cyniecTBoBaHus puznyeckoro pemenus ypasaeHus Llpenunrepa st BOIopoonoo0HOro aroma.
KBanrtoBsle yucna.
W3znyyenne BOJOPOIOIIOOOHOTO aTOMa.
®opmyna banbmepa U OCHOBHBIE CIIEKTPAJIbHBIC CEPUH.
MHOro371eKTpOHHBIE aTOMBI.
Mpunnun [Maynu. DneKTpoHHBIE CIOU U 000JI0UKY.
DJeKTpOHHAsE KOH(PHUTYpAIHs MHOTOXJIEKTPOHHBIX aTOMOB U MEPUOANYECKAsl CHCTEMA dIIEMEHTOB.
3J1eMeHTHI KBaHTOBOM cTaTucTHKH. DOTOHHBIH ra3.
[110THOCTD KBaHTOBBIX COCTOSIHUI U X CPE/IHSAS 3aCEJICHHOCTb.
Ipakruueckoe 3ansTre N3 (2 yaca)
Kunernyeckue sBieHUs B KpUCTaIIax
Bomnpocs! u 3ananus:
BriBog popmynst boze-OitHmTeliHa. CBA3b CIIMHA M CTATUCTHKH.
®opmyna [Tnanka u knaccuueckas Gpopmyina Panes-/Ixunca.
XHWMHAYECKUN MMOTSHITHAIL.
Pacnipenenenne ®epmu-lupaka. Yposens Oepmu.
[Ipaxrnueckoe 3ansTre Ne4 (2 gaca)
[Monspuzanust U3IEKTPUKOB. MarHUTHOE YNOPSIJOYCHUE

BOHpOCBI U 3alaHUs:

PONPOOAWDNE

Knaccuyeckne Mozienu noispu3aiuy 1 MpOBOJUMOCTH.
[IpoBOIMMOCTH METAJIIOB.
DNeKTpUYECKUil TOK B IIa3Me.
DJeMeHTHI (PU3UKH TFa30BBIX Pa3psI0B.
Tuns! cBs3ei aTOMOB B TBEP/IBIX TEJaX.
PacienyieHre sHepreTUYECKUX YpOBHEH BO B3aUMOACHCTBYIOIIUX CUCTEMaX aTOMOB.
O0pa3oBaHue YHEPreTHIECKUX 30H.
JucniepcuoHHbIe KpUBBIE JUIsi CBOOOIHOTO 3JIEKTPOHA U DJIEKTPOHA B KPUCTAJLIE.
[onsTHE 3G PEKTUBHON MaCCHI.
KBazuuacrutipl.
Ipakrtuueckoe 3ansTre NoS5 (2 yaca)
CaepxnpoBoaumocts Ouznka aTOMHOTO sipa

BOHpOCLI U 3alaHus:

1.

CBepXTeKy4eCTh: KBAHTOBAst MOJICIb M ABYX)KHIKOCTHAS! ()EHOMEHOJIOTHSI.
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CoNoORONEDN

OCHOBHBIE NOHATHS TEOPUHU CBEPXIIPOBOIUMOCTH.
Jlenrons! n anponsl. HyKiIoHBL

IMonsTue uzocnuHa.

OHeprus cBs3U B A]pe.

Buzpl siepHbIX peakuuil 4 UX OLIEHOYHAsl SHEPIETHKA.
Peaxuus nenenus. IIpo6iaema pasaeneHust H30TOHOB.
KanenbHast u 00o104edHas MOAENY pa.

ITpo6aema 1ONTOKUBYIINX CBEPXTSKEINBIX SIIEMEHTOB.

VYnpasnsaemsblil TEPMOSIIEPHBIN CHHTES: BUJL peaKklyi, KpuTepuiil JIoycoHa, BapHaHTBI pealu3alii.

PamnoakTuBHOCTH. 3aKOH paMOaKTUBHOTO pacraja.

[Ipaxruueckoe 3ansTre Neb6 (2 yaca)
Beenenune B puszuky QpyHIaMEHTAIBHBIX B3aUMOJICHCTBU

BOHpOCLI U 3a/laHus:

1. UYeTslpe Br/Ia B3aNMOAEHCTBUSL, MX O0BEKTHI M TIEPEHOCUUKH.
2. [TpuHIMIIBI CHMMETPUU B MUKPOMHUDE.
3. Hecoxpanenue P-ueTHOCTH.
4, ®ynnamenransHocts CPT-cummerpun.
5. Benukoe o0bequHEHNE: TPYIIIa CHMMETPUH, BOZMOXKHOCTD IPOBEPKH, CTAOMIEHOCTD MAaTEPHH.
6. 00630p pyHIaMEHTATBHBIX B3aUMOCUCTBHI IO KOHCTAHTE CBS3H.
7. HauanbHe1ii 3Tan sosonn BeenenHoi.
5.2. Conep:xanue caMoCTOsITeIbHOM PaGOThHI MO TUCHHUILTHHE (MOLYTI0)
Coaep:xaHue 00s13aTeJIbLHOM CAaMOCTOATEILHOH PadoThI MO ANUCHUILIMHE
Copep:xanue IpoaykTsl
Ne n/m TeMbl IUCHMITHHBI €CaMOCTOSITeJILHOM JesiTeIbHOCTH
padoThI
1 Kunemaruka MaTepuanbHON TOUKHM B JICKAPTOBBIX KOOpAMHaTaX.| Benenue koHcriekta | KoHcmekT
HWnTerpupoBanne BTOporo 3akoHa HeroTona. OOOOIIEHHBIE| nekiyu
KoopauHathl. [IpUHUMI HauMeHbLIETO AEUCTBHA. [IpUHLINT
otHocurensHocTn amunest. @ynxkuums Jlarpamka cBOSORHOU| TTonrortoska K KOHCIEKT: OTBEeT Ho
9
YaCTHUIIBI. .
T MPaKTUYECKOW paboTe TEOpPHH PaOOTHI
2 Oynknua JlarpaHka cucTeMbl 4YacTHL. YTJIOBas CKOpOCThb. | Benenue koHcriekTa | KoHcmekr
Temsop wuHepuuu. MOMEHT HMIIyIbCa TBEPAOrO TENA. | JeKIUH
ConpuKOCHOBEHUE TBEPABIX TEl. [Bmxenue B
HEHHEPIHUAILHON CHCTEME OTCHETA IToaroroska K KOHCIIEKT; OTBET 110
MPaKTUYECKOW paboTe TEOpPHH PabOTHI
3 Oueprusa. Wmnynec. Llentp unepumu. MomeHT wummyibsca. | Benenue koHcnekTa | KoHcmekr
Onnomepnoe nswxenne. IlpuBenennas macca. JBIKEHHE B | jekiuu
neHTpambHoM — mose.  KemnepoBa — 3amaya.  YpaBHEHUs
Tlamunbrona. YpaBuenus [amunbToHa-SIxo6u /Cp/ TTOATOTOBKA K KOHCIIEKT; OTBET 10
MPaKTUYECKOW paboTe TEOpPHH PabOTHI
4 Annabatuueckue MHBapuaHThl. CBoOonmHble oOaHOMEpHbIe | Benenue koHcnekra | KoHcmekr
kosnebanus. BeiHykieHHbIe Konebanns. KonebaHus cucteM co | pekiun
MHOTHMH CTENEHSAMH CcBOOOIBI. 3aTyxawliue KoyeOaHus.
BeiHykieHHBIC  KONGOAaHWs — NPH  HAIMYMH  TPCHHS. | [JonroToBKa K KOHCIIEKT; OTBET 10
ITapamerpuyeckuit HaHC. AHTAQPMOHUYECKHE K HUS o
apaMCTPHHICCKHUH Pe3OHAHC apMOHIECKHE Koreba MPaKTU4eCKON paboTe TEOpHH PabOTHI
5 CKopocTh pacripocTpaHeHus B3aumojeicTeuil. HWurepsan. | Benenue koHcriekta | KoHcmekr
Co0cTBeHHOE BpeMsl. [IpeobpazoBanue JlopeHna. | pexuuu
IIpeoOpazoBanue CcKOpocTH. YeThIpeXMEpHBIE  BEKTOPBHI.
OHeprust M HMMIYIbC. YeThpexMepHbI uMiynbe. Pacnaxn | Toxroroska k KOHCIEKT; OTBET 10
qaCTUll. Y IIPYyIru TOJIKHOBCHHSA 4aCTU o
actuu. Ypyrue cTojkHoBe acTHIl MPaKTU4eCKON paboTe TEOpHH PabOTHI
6 OCHOBHBIE TOHATHUS HIEKTPOIUHAMUKY: 3JIEKTPUUECKUH 3apsn,| Benenue koHcnekra | KoHcmekr
DIIEKTPUYECKUH TOK, OJIEKTPUYECKUM JIMIONb, JMIOJIBHBIA| jekiun

MOMEHT,  JUIOJBHBIA ~ MOMEHT  3JIGKTPUYECKOTO  TOKa.
DJIEeKTpUUECKHE U MAarHUTHBIE MYJIBTHIIONH. DJIEKTpUUYECKas U
MarHuTHas HalpPsHKEHHOCTH. BEKTOpbl MarHUTHOW MHIYKIUU U
UIEKTPUUYECKOTO  CMEIIeHHs. [IOTOK  3MeKTpUYecKoro u
MarHUTHOTO NOJs. OJEKTPUYECKHE M MAarHUTHbIE CUJIOBBIE
JIMHUY. DNIEeKTPOCTATHIECKUN MMOTEHIUAIL. [Tanenne

INonroroska x
IpaKTU4YeCKod paboTe

Koncnekr; oTBeT 1Mo
Teopuu paboThl
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HanpspkeHusi. ConpoTrBIeHHE TPOBOAHMKA U 3aKOH OMa. 3akoH
Kymnona, 3akoH 3JeKTpOMarHuTHOM uHAYKIHMU. CHCTEMBI
eIUHHUL] U3MEePeHNsT HU3MIECKUX BEIUYUH. DIEKTPOABIKYIIAs
cuia. 3akoH J[xoyns-Jlenna

7 CranpoHapHO€  DJIEKTpPOMarHuTHOe  Toje.  YpaBHeHus | Benenwme koHcriekta | Koncmekr
MakcBenna Ui CTallMOHAPHOTO 3JIE€KTPOMArHUTHOTO TOJA B | jekiuu
muddepeHmanbHoii U UHTErpanbHOM (Qopme. ['paHHYHBIC
YCIOBHSL JUISL BEKTOPOB CTALMOHAPHOTO SICKTPOMATHATHOTO | []onroToBKa K KOHCTIEKT; OTBET M0
mojisl. OHEeprus CTAlMOHAPHOIO 3JIEKTPOMArHUTHOTO TOIA. npaKTHYECKoii paGoTe TeopHH paGoTEI
Teopema 00  OJHO3HAUHOCTH  pELICHUs  ypaBHEHUIl
CTaI[MOHAPHOTO JJIEKTPOMArHUTHOTO Toyisd. CKalApHBIA U
BEKTOPHBII MOTEHIHAJBI CTAIIMOHAPHOTO 3JIEKTPOMArHUTHOTO
noJisi. YcioBust kanmuOpoBku. Y paBaenus Jlaraca u [Tyaccona
JUISl BEKTOPOB CTAI[IOHAPHOT'O 3JIEKTPOMArHUTHOTO MOJISI
8 CKansipHBIi M BEKTOPHBIN IOTEHIMAJIBl 3JeKTpOMarHuTHoro | Benenue koHcnekTa | KoHcmekr
nond. KanubposouHas HMHBAPMAHTHOCTH SIEKTPOMATHUTHBIX | JeKIUu
moJiei. YCOBUS KaTMOPOBKH: KYJIOHOBCKas KalHMOpPOBKA H
kanubposka Jlopenua. Vpapuenus Jlamnaca, Ilyaccona ¥ [ TJonroroska k KOHCIEKT; OTBET 10
Hamambepa UIsi CKaJsIpHOTO W BEKTOPHOTO IMOTEHIINAIIOB npakTHuecKoi paGoTe TeopHH paGoTEL
JIEKTPOMAarHUTHOTO MOJs. MeToabl pelieHus 3afad  Ass
IIEPEMEHHOTO 3JIEKTPOMAarHUTHOTO OIS, Tenzop
3JIEKTPOMArHUTHOTO NOJIsI. Y paBHEHHE ABWKCHUS 3apsKCHHOU
YaCTHIIBI B 3JIEKTPOMarHUTHOM IOJIE B UEThIPEXMEPHOH (opMme.
Jlarpamxuan u JefictBue UL TIEPEMEHHOTO
JIEKTPOMAarHUTHOTO MoJsl. BuiBox ypaBHeHuii MakcBemia c
IIOMOIIBIO BAPHALIMOHHBIX IPUHIUIIOB
9 TeH30p 371eKTpOMarHUTHOro mnosisi. YpaBHeHUs MakcBemia B | Benenue koHcnekra | Koncmekt
9eTBIPEXMEPHOH (opMe. 4-MOTEHIMAT >IEKTPOMATHUTHOTO | JreKIUH
moJisi. DJIEKTpOMarHUTHbBIE BOJHBI B BeuiectBe. Dopmyna
Makcgenia. OneKTpoMarHuTHas pupoaa CBETA. | [JonroToBKa K KOHCIIEKT; OTBET 110
MoHoxpoMaTuyeckast IJIOCKas 3JICKTPOMAarHUTHAs BOJIHA. npakTHecKoi paGoTe TeopHH paGoTEL
OTpakeHHe W TPEIOMJIEHHE 3JIEKTPOMArHUTHBIX  BOJIH.
DHeprus ¥ UMITYJIbC 3IEKTPOMAarHUTHOH BOJIHBL. CrieKTpalbHOe
pasioxeHue. YacTuyHO MIOJIIPU30BAHHBIN CBeT.
I'eomerpuueckas OINTHKA. Ipenenst MIPUMEHUMOCTH
reoOMeTpUYEeCKOl ONTHKH. M3imydeHue 31eKTpOMarHUTHBIX
BOJIH. 3ama3japiBaroniye noreHuuansl. [loreHuuanst Jlnenapa-
Buxepra. [lone cucteMsl 3apsAa0B Ha AAJEKUX PACCTOSHUAX OT
Hee. JlunonpHoe H3nydeHue. M3inydenne ObICTPO ABHKYIIETOCS
3apsna. TopmokeHue u3imydeHueM. PaccesHue 3apsyKeHHBIX
YACTHIL
10 OCHOBHBIE 3Tanbl pa3BUTHA WJACH KBAaHTOBOH MexaHuku. | Benenue koHcnekTa | KoHcmekr
KBaHTOBBIE ~ CBOHCTBA  HNEKTPOMArHUTHOTO  M3JIYy4YEHMA. | jeKiun
®otoanektpuueckuit 3¢ dext. YpaBHeHue  DHHIITEHHA.
D¢ dexr Komnrona. ['mnoresa ne bpoiins. BomHoBbie cBoiicTBa [MoATOTOBKA K KOHCIIEKT; OTBET 10
JacTHIL. OnbiTe! Hopuccona " Hoxep MEPA- | pakTiYeckoil paGoTe TEOpHH PabOTHI
OKCIIepUMEHTAIbHBIE MTOJITBEPXKIECHUS TUIOTe3bl Je bpoiins.
JnpakMOHHBIHI ONBIT ¢ IBYMS IETSIMU
11 BonHoBass ¢yHKuus coctostHUs dactuibl. CraThcTHueckas | Benenue koHcriekta | KoHcrekr
UHTepHpeTanus BoiHoBoH Gynxuuu. [IpyHIMN Cynepnosuluy | nekiuu
cocrostHuil. CooTHoWIeHUs HeompexaeneHHocTe. [ 'panuna
MIPUMEHHUMOCTH KJIACCUYECKOTO CHOCO63. ONHUCaHUS SIBJICHUI HO)ITOTOBKa K KOHCHCKT; OTBET 10
MIPaKTU4eCcKoi paboTe TEOpHUH PabOTHI
12 BonHoBass ¢yHKuus coctostHUs wactuibl. Cratuctudeckas | Benenue koHcriekta | KoHcrekr
UHTepHpeTanus BonHoBoH Gynxuuu. [IpyHIMN CYyNepHIo3uINY | nekiuu
coctosiHuil. CoOTHOLIEHHs HeonpeenaeHHOcTed. I'paHuna
IIPUMEHUMOCTH KITACCHYECKOTO CIOC00a ONMCaHUS SIBICHUH [oAroToBKa K KOHCIEKT; OTBET 10
MPaKTUYECKOW paboTe TEOpHH PabOTHI
13 IpencraBnenue Gusnueckux BenuvuH oneparopamu. [locrynar| Benenue koHcriekta | Koncmekr
O CHEKTpe BO3MOXKHEIX 3HAYCHHMH (PU3MYIECKOH BEIHMYHMHBL | jeKiuu

HOCTyJ'IaT 0 pacnpenciicHun BepOfITHOCTefI 0 CHEKTpY
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3Ha4YeHUil (¢u3nueckoi BenuuuHbl. OnHCcCaHHE COCTOSHUN
CHUCTEMBI B KBaHTOBOI1 MEXAHUKE. [Tonusrit
KBaHTOBOMEXaHWYeCKni Habop. VYpaBHenue Illpenunrepa.
[MpuHnMn NPUYMHHOCTH B KBaHTOBOH MexaHuke. CnuH
aJIeMeHTapHbIX yacTull. OnepaTropsl ClIMHA

INonroroska x
IpaKTU4IeCcKOo paboTe

Koncnekr; oTBeT 1Mo
Teopuu paboThl

14

®uzuka MUKPOMHpAa UM €€ COBPEMEHHOE COCTOSHUE.
dyHnameHTanbHBIE B3aMMOIEHCTBUS M UX XapaKTEPUCTHUKH.
Knaccudukanus anpoHoB. bapuonsl u me3oHbsl. CTpaHHBIE U
oyapoBaHHBIE YacTULEL Kitaccnpukanus yacTHll IO BpEMEHH
JKU3HU: CTAaOUJIbHBIC YAaCTUIIbI, KBA3UCTAOMIIbHBIEC U PE30HAHCHI.
Antndactunpl. Teopum upaka u @eiitnmana. OTKpbITHE
ITO3UTPOHA U aHTUIPOTOHA

Benenue KOHCIICKTa

JICKIITUH

Koncmekr

[Moaroroska k
MPaKTUYECKOW paboTe

Koncnekr; oTBeT 110
TEOpPHH PAOOTHI

15

3aKkOHBI COXpAaHEHHS W CHMMETpPHH. I[IpocTpaHCTBEHHBIE U
BHYTPEHHHE CUMMETpUH. TOYHBIE BHYTPEHHHE 3aKOHBI
COXPaHEHHS: 3aKOHBI COXPAaHEHUs JIEKTPHIECKOTO OapHOHHOTO
U JICNTOHHBIX 3apsioB. HeTouHble 3aKOHBI COXpaHEHUSI.
WzocuMMmeTpuss W HM30MYJIBTHUIUIETBL. 3aKOH  COXPaHEHUS
nu3ocnuHa. YHuTapHas cummerpus. CynepMyabTUILUICTHI

Benenune
JIEKIIHH

KOHCIICKTa

Koncnekr

IToaroroBka k
MPaKTUYECKOW paboTe

KoHcnekT; oTBET mo
TEOPHH PAOOTHI

16

JlenToHBI W KBapKM Kak (yHIAMEHTalbHBIE YaCTHIBL.
KBapkoBass CTpykTypa OapHOHOB M MeE30HOB. KBaHTOBBIE
mpouecchl.  XapaKTepUCTUKH  KBAaHTOBBIX  IIPOIIECCOB.
BeposiTHOCTh pacmaza M cpelHee BpeMs SKU3HH YacTHUIIBL.
OddexkTuBHOE mMOMEpPEYHOE CEUYCHUE PEAKIUH. IBOJIOIHS
KBaHTOBOH cucrembl. OmnepaTop 3BOMIOUMU. AMIUIMTYIA
BEPOSTHOCTHU IepexooB. KBaHTOBasI TEOpHs B3aMMOACHCTBUS
yactull. Teopus Bo3mymeHuil. Juarpammbel @eiiHMaHa.
OOMeHHBIN  MexaHu3M  B3auMojcicTBuil. DddeKkTUBHBIN
pamuyc. KsantoBas snexkrpomuHamuka. DOTOH Kak KBAaHT
JJIEKTPOMAarHUTHOTO  B3aumMogewcTBus.  KamnOpoBouHas
HMHBAapUaHTHOCTb Teopuu. besamaccoBocTh (hoToHA

Benenune
JIEKIIHH

KOHCIICKTa

Koncnekr

IToaroroBka k
IpaKTU4IeCKoH paboTe

Koncnekr; oTBeT 10
TEOpUH paboThI

17

CunpHble B3aumMmojedcTBus. Teopus saepHbIx cmi HOKaBbl
KBaHTOBasi XxpoMoquHAMHUKa. [JTIOOHBI Kak KBAaHTBI CHIIEHOTO
B3aumoJeiicTBus. HeBbuieTanne kBapkoB M3 ajnpoHa. Cialble
B3aUMOJEHCTBHA. ~ XapakTepHble  OCOOSHHOCTH  CIIAOBIX
nporeccoB. Teopuss cmaboro B3ammojencTBus Depmu.
YHuUKAIWs 3JeKTPOMAarHUTHBIX U CIa0bIX B3aMMOJIEHCTBHH.
Teopust anekTpociaadoro B3aumo ericTaus Baitn6epra-Canama-
I'momoy. OTkpbITHE KBaHTOB c€1a0oOro  B3aHMMOICHCTBUSL.
CrangaptHas  Mozens.  KanuOpoBouHBIE — CHMMETpHU.
MexaHn3zm Xwurrea. ITonckn eTUHON TEOpUH
(byHIaMeHTaNbHBIX B3aUMOJCUCTBUM. IIpobnema
CTaOWIBHOCTH IPOTOHA. BaproHHas acumMeTpust BeenenHoit

BeneHHe KOHCIICKTa

JICKIIMHU

Koncnekr

ITogroroBka k
MPaKTUYECKOW paboTe

Koncnekr; oTBeT o
TeOprHu pabOThI

18

KBanToBomexaHndeckass Teopust aroma. Ilyrm noctpoeHus
KBaHTOBOH  Teopuu aroma. Atom Pesepdopna, ero
HeycToHuMBOCTb. bopoBckas Teopuss aroma BOJOPOAA.
Vpasuenue Illpeaunrepa 1 yacTULBl B LEHTPAIbHOM IOJE.
VYcnoBus cymecTBOBaHUS (DPU3UUECKOTO PELICHHs ypaBHEHUS
Ipeaunrepa 11 BOAOPOAONOA00OHOI0 aToMa. Y pOBHH SHEPTHH,
IJIAaBHOE KBAaHTOBOE YHUCIIO. BeposSTHOCTH MPOCTPAHCTBEHHOTO
pacnpeleleHuss JIEKTpoHa B aToMe. A3UMyTallbHOE U
MarHuTHOE KBAaHTOBBIE YKcia. M3mydyeHne BOJOPOIONIO00HOTO
aToma. MoMeHT umitynbsca (oTona. [IpaBnna or6opa. dopmyna
Banemepa 1 OCHOBHBIE CIIEKTpaibHbIEe cepry. CIHMH 3IIEKTPOHA.
bo3onsl u ¢epmuonsl. IlpaBuno cioxeHUs MeXaHUYECKHX
MOMCHTOB. rI/IpOMaT‘HI/ITHOG OTHOLICHUC IJIA Op6I/ITaJ'IBHOFO nu
CIIMHOBOT'O MOMEHTOB. Pe3ynbTUpyromMii MarHUTHBI MOMEHT.
CnuH-opbutanbHoe  B3auMmopeictBue. ToHKast — CTPYyKTypa
nmuHui. [locTossHHAsS TOHKOW CTPYKTYpbl. MHOTOAJIEKTPOHHBIE
atombl. IIpunnun ITaynu. DneKTpOHHBIE CIOM M OOOJOYKH.
OnexTpoHHas KOH(QHUTypamust MHOTOAIEKTPOHHBIX aTOMOB H
nepuoauueckas cucrema siaeMeHToB. IIpaBuna orbGopa mpu
M3J1y4EHUH MHOTO3JIEKTPOHHBIX aToMOB. Kiaccudeckue moznenu
nojasgpu3auuu U IpoBoAUMOCTH. IIpoBOIUMOCTH METAlIOB.
DNEKTPUUECKUI TOK B IUIa3Me. ODJIEMEHThI (DPU3MKH Tra30BbIX
pa3psioB. Tumbl cBsi3ei aTOMOB B TBEpAbIX Tenax. PacuienieHue

Benenne KOHCIIEKTa

JIEKIIHH

Koncmekr

BeinonHeHre JOMaIIHEro
3amaHus (KOHCIIEKTa)

Jomaisee 3aganue
(KOHCIIEKT)
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aTOMOB

9HEPreTHYECKUX YPOBHEH BO B3aUMOAEHCTBYIOIIMX CHCTEMax

19

Mopens IByXaTOMHOM LIETIOYKH C HOTEHIHAIBHBIM penbedom
npssMOyrosibHOH opmbl. OOpazoBaHME 3HEPIeTUYECKUX 30H.
JlucnepcHOHHBIE KpHBBIE Ui CBOOOTHOTO DJIEKTPOHA U
ekTpoHa B Kpucramwie. Ilomstue >ddexTuBHON Macchl.
KBaszuuactuupl. CoOcTBeHHas W INpHUMeECHas IPOBOIMMOCTH
HOJTYIPOBOAHUKOB. Konraxr JIBYX BBIPOK/ICHHBIX
MIOJTYNIPOBOAHUKOB. [IpHHIMIT AEHCTBUS MOTYIPOBOIHIKOBOTO
nasepa. CBepXTeKy4ecTb: KBaHTOBas MO/IEIb u
IBYXKuAKocTHas peHomeHonorus. OCHOBHBIE OHATHSI TEOPHU
CBEPXIPOBOJUMOCTH.

Jlenrronst u amponsl. Hykmonst. [lonstre nzocnuna. DHeprus
CBSI3U B sape. Bunbl siiepHBIX peakiuil M UX OLIEHOYHAas
sHepreTuka. Peakims genenus. [IpoOiiema  pasneneHuUs
n3oromnoB. KanensHas u obonodednas Mmojenu sapa. dopmyia
Betinzekkepa. Marndeckue ymcia. [IpoGieMa JOITOKUBYIIHX
CBEPXTSDKEIIBIX 2JEMEHTOB

Benenune KOHCITEKTa

JICKITUH

Koncnekr

Brinonnenue gomanisero
3a7aHus (KOHCIICKTA)

JomarniHee 3amanve
(KOHCHEKT)

20

VipaBnsieMblil TEpMOSIIEPHBIN CHHTE3: BUI peaKIni, KpUTepUit
Jloycona, BapuaHTBl peanu3anyuu. PaauoakTHBHOCTh. 3aKOH
pPaZnOaKTUBHOTO pacnaza. CpaBHuTENbHAS OIIeHKa
MIPOHUKAOMIEH CIIOCOOHOCTH Ppa3IMYHBIX BHUIOB DPaIHAIHU.
Enununip! u3MepeHuil B pagualiMoHHol Gusuke. [loromeHHas,
SKBUBAJIEHTHAs W  OKCIO3UIMOHHAA  JO3bl.  JJIEMEHTHI
paIUalOHHON KyJIbTYpbl. DHEprus OTHaud NpH H3Iy4eHHU
KBaHTa. SIiepHbIii ramMMa-pe3oHaHc 0e3 otaaun. [IpumeHeHus
SAT'P. M3MepeHue cBepXMallbIX 4YacTOTHBIX cIBHUrOB. CBs3b
MEXIY paiilycoM 0OMEHHOTO B3aMOICHCTBHUS M MACCOM ITOKOSI
€ro MepeHOCYNKOB. UeThIpe BU1a B3aUMOJICHCTBUS, X O0BEKTHI
U TIEepeHOCYMKH. [IpMHIMIBI CHUMMETPUM B MHUKPOMHpE.
Hecoxpanenne P-yetHOCTH. CrnupanbHOCTh YaCTHII.
DyHIaMEHTAIBHOCTD CPT-cummeTtpun. OcHoBHEIE
NIPEJCTABIECHUs] KBAaHTOBOW DJJIEKTPOJMHAMHUKU U €€ TIpyIna
cummerpuu. IlapTonHas mMoznenb HykiIoHOB. Cxema CHIBHOTO
B3aUMOJEHCTBUSA MEXIy alipoHamMH. BaneHTHbIE M MOpCKHE
KBapKd. ACUMIITOTHYIECKast CB0OOAa U KOH(paHHMEHT KBapKOB.
W3ocnuH, cTpaHHOCTb, uapM, TIpelecTb B  KBAaHTOBOH
XPOMOJIMHAMUKE. OneMeHTapHas cxema cimaboro
B3aMMOJICHCTBUS. DNEKTpociaaboe B3aUMOACHUCTBHE W  €ro
rpynmna cuUMMeTpuu. Benukoe oObeaumHeHue:  rpymma
CHUMMETPHU, BO3MOXKHOCTb IIPOBEPKH, CTAOUIBHOCT MaTEPUH.
0030p (yHAaMEHTANBHBIX B3aUMOJICHCTBHH IO KOHCTaHTE
cBs3u. HaganpHelii aTan sBosmonnu Beenennoit

Benenune
JIEKIIH

KOHCIICKTa

Koncnekr

BBIMOTHEHHE TOMAIITHETO
3aaHus (KOHCIICKTA)

Jomarnee 3aaHue
(KOHCTIEKT)

Copep:kanue caMOCTOATEIbHOIH PadoThI

o JTMCIHMIIJIMHE HA Bl)IﬁOp

Ne i/

TeMbl TUCHMTITIMHBI

Conep:xanue
CaMOCTOAITeIbHOI
padoThl

“pOIIyKTLl JACATECJIBbHOCTH

Kunematnka  maTepuanbHON  TOYKHM B JIEKAPTOBBIX
KoopauHarax. VHTerpupoBaHue BTOpPOro 3akoHa HploToHA.
OO6o0O0IICHHBIE  KOOpAMHATHI.  [IpUHIUI ~ HAMMEHBILETO

WnpuBupyansHOE 3alaHue
(3amaum MTOBBIIICHHOM
CJIO’)KHOCTH)

KoHcnekt

neiictBus. [lpunmun otHocutenbHOCTH [amunes. DyHKuus

PedeparuBHas padoTa

Pedepar

Jlarpamxka cB0OOIHOM YaCTHIIEI.

IIpoexTtHas paborta,
y4JacTHe B paboTe Kpyxkka

10 aCTPOHOMHHU

IIpoext, noxnaza, HayyHas
CTaThsa

Oynkius Jlarpanka cucreMbl 4acTHL. YTJIOBas CKOPOCTb.
Tenszop wuHepuuu. MOMEHT uMIyIbca TBEPIOrO Teja.
ConpHuKOCHOBEHHE TBEPIBIX Te. JBrxenne B

WnpuBunyaneHOe 3anaHue
(3apaun MIOBBIIIEHHOHN

CJIO’KHOCTH)

IKoHCITeKT

HeHHepHHaJ’IBHOfI CUCTEME OTCUECTA

PedepartuBnas pabora

Pedepar

IpoekTHast paborta,
yuactue B paboTe Kpyxka

10 aCTPOHOMHHU

IIpoexT, noknan, Hay4Has
CTaThs
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Oueprus. Wmmynsc. Lentp wunepnuu. Moment wummynsca.| WHauBuayanbHoe 3amanue [KoHcmekT
OnnomepHoe npwkenue. [IpuBeneHHas Mmacca. JIpmwxeHue B| (3a1a4u MTOBBIILICHHOM

neHTpanbHoM noje. Keneposa 3aaua. YpaBHeHus ['aMumiipToHa.,| CI0KHOCTH)

'YpaBuenus ["amuibToHa-SIk0OU

Anunabarudeckue wWHBapHaHThl. CBOOOAHBIE OXHOMEpHBbIC | MHauBuayanbHOe 3amaHue [KoHcrekT
xoseGanus. BeinyxkaerHsie koneOanus. Konebanus cucreM co | (zamaun [OBBIILICHHOI

MHOTHMMH CTENECHSIMH CBOOOJBI. 3aTyXarollue KoJjeOaHus. COKHOCTH)

BoiHyXneHHBIE — KONE€0aHMS  NpPU  HaIWYUM  TPEHHS. Pojepatisias pabora Pedepar

IMTapameTpudeckuii pe3oHaHC. AHTAPMOHUYECKHE KOneOaHus

IpoekTHas pabota, | [IpoekT, JOKIaa, Hay4IHas
yuacTue B paboTe KpyxKKa CTaThs
10 aCTPOHOMUH

CkopocTh pacmpocTpaneHus: B3ammozeiictBuil. MutepBan. | MuauBumyansHoe 3amanue |[KoHCIEKT

Co0OcTBEHHOE BpEMsl. [IpeobOpa3zoBanue Jlopenua. | (zamaum [TOBBIIICHHOM’

TIpeoOpa3oBanne CKOPOCTH. quHpei(MepHHe BEKTOPBL. | ¢ roHOCTH)

OHeprusi U UMIyJIbC. YeThIpeXMepHbIH UMIyJbC. Pacman PedepatnsHan pabora Pedpepar

JacCTHIl. anyme CTOJIKHOBCHHA YaCTHI]

ITpoexTHas pabota, | IIpoekrt, noknan, Hay4Hast
ygactue B paboTe KpyxKkKa CTaThs
110 aCTPOHOMHUU
OCHOBHBIC TOHATHSA JIEKTPOJUHAMUKH: 3JeKTpuueckuil | MuauBunyansHoe 3anaHue [KOHCIIEKT
3apian, 3HeKTpI/I‘IeCKI/Iﬁ TOK, QHEKTpI/I‘IeCKI/Iﬁ JHUIIO0JIb, (3aﬂaqn IIOBBILLIEHHOUN
JIMTIONBHBIA MOMEHT, JHIONBHBIH MOMEHT JJIEKTPHUECKOTO | ¢rospocTi)
TOKa.  OJEKTPHUYECKHMEe W  MarHUTHbIE  MYJIBTHIIONH.
Pedeparusnas paboTa Pedepar
OnexTpuueckass UM MarHUTHas HalpsHKEHHOCTH. BekTopbl
MATHATHOH MHYKIMH W 5TeKTPHUECKOro cMemenns. [lotox | [IPOSKTHas pabora, | [IpoekT, rokiaz, Hay4Has
SNEKTPUYECKOTO M MAarHHTHOTO MONA. DIeKTphueckue u | y4acTne B pabore KpyxKka CTaTha
MarHuTHbIE  CHUJIOBBIE  JIMHMU.  OJEKTPOCTATUYECKUH | I10 aCTPOHOMHUHU
noteniman.  Ilagenue  HampsbkeHus.  CompoTuBIICHHE
npoBogHuka ©  3akoH Owma. 3akon Kymona, 3akoH
9JIEKTPOMAarHUTHOW MHAYKIMU. CHCTEMBl €UHULl U3MEPEHUS
(U3HYEeCKUX BEITHYHMH. OJEKTPOIBIDKYIIAs CHJIA. 3aKoH
Jxoyns-Jlenna
CraumoHapHOE  UICKTPOMAarHUTHOE  mojie.  YpaBHeHus | MuauBunpyanbHoe 3anaHue [KOHCIIEKT
Makcsemna yis CTAMOHAPHOTO JJIEKTPOMATHUTHOTO TIONS B | (3a7aum MOBBILICHHOI
muddepeHanbHOl U UHTerpanbHOl ¢opme. ['paHudHbBIE CIIOKHOCTH)
YCIOBHS JUISl BEKTOPOB CTAlMOHAPHOTO JJIEKTPOMATHATHOTO |~ - (epatnsias padora Pedepar
oM. DHEprust CTAlMOHApHOTO AJIEKTPOMArHUTHOIO MOJS.
Teopema 006  OJHO3HAYHOCTH  pelleHuss  ypaBHemuii | |IPOCKTHAA pabora, | [IpoekT, rokuaz, Hay4Has
CTAallMOHAPHOTO 3JEKTPOMATHUTHOTO Tojis. CKaispHpIi u | Y9acTne B pabore KpyxKKa CTaThd
BEKTOPHBII MOTEHINANIBI CTALIMOHAPHOTO AJIEKTPOMAarHUTHOTO | IO aCTPOHOMHUU
nosst. Y cnoBust kanuOpoBku. YpasHenus Jlamnaca u [Tyaccona
ULl BEKTOPOB CTALIMOHAPHOTO 31EKTPOMAarHUTHOIO IOJIs
CkanspHblii U BEKTOPHBIM NOTEHLMANBI dJIeKTpoMarHuTHoro | WuaumBuayaneHoe 3ananue [KoHcmekT
noiist. KanubpoBoyHas WHBAPHAHTHOCTh 3JIEKTPOMATHHUTHBIX | (3amauu [OBBIILICHHOI
noJjiel. YCoBHs KaaMOpOBKH: KYJIOHOBCKAash KaJMOpOBKa M CHIOKHOCTH)
kammoOpoBka Jlopenna. YpaBuenus Jlammaca, Ilyaccona u Pedpepatnanan pabora Pedepar

JamamOepa A CKaXApHOTO U BEKTOPHOTO IIOTEHIUANIOB
3JIEKTPOMAarHUTHOrO TOJs. MeToxasl pelieHus 3axad s

IIpoexTHas pabora,

IIpoexr, noknaza, HaydHas

MEPEMEHHOTO 3IEKTPOMArHUTHOTO TOJISI. Tensop | yyactue B pabore KpykKKa CTaThd

3JIEKTPOMAarHUTHOTO oJIs1. YpaBHeHue JIBUKEHUS | I10 aCTPOHOMHUU

3ap51>1<eHH0171 qaCcTHUIbI B QJICEKTPOMAarHuTHOM IoJIe B

yeTblpexMepHoi  Qopme. JlarpamwkuaHn u JeiicTBUE IS

MEPEMEHHOT0 3JIEKTPOMAarHUTHOTO MoJis. BeiBox ypaBHEHUit

MakcBeiuia ¢ TOMOIIBIO BAPUALIMOHHBIX TPUHIUIIOB

Tenzop anexkrpomMarHuTHOrO nojst. YpaBHeHuss MakcBemia B | MuauBuayansHoe 3ananue [KoHcrekT

YeThIpeXMEpHOU (opme. 4-TIOTEHIHAT AJIEKTPOMArHUTHOTO (3amaun [OBBIIIIEHHOM’

nojisi. DJIEKTPOMAarHUTHBIE BOJIHBI B BemiectBe. Dopmyna CIOKHOCTH)

Makcsemna. DIeKTpOMarHuTHas pupoa CBETA. o epaumman pabora Pedepar

MoHoxpomaTuieckasi IJIOCKash 3JEKTPOMAarHuUTHas BOJIHA.

OTpakeHHe H TPETOMICHHE OIEKTPOMATHUTHBIX BojH. | |IPOCKTHas pabora, | IIpoekT, nokuaz, Hay4Has
BOJIHBI, | ydacTue B paboTe KpyKka cTaThd

OHeprus ¥ UMIYJIbC  3JEKTPOMArHUTHOM
CnektpanbHOe pasjoxeHne. YacTHYHO TONSIPU30BAHHBIN
cBer. ['eomerpuueckas ontuka. llpenensl NpUMEHHMMOCTH
TeOMETPUUECKOH oNTHKH. V3mydeHHe SIeKTpOMarHUTHBIX

10 aCTPpOHOMUH

Crpannna 16 u3 31



Hampasnenue noaroroBku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs IpOGIISIME IIOATOTOBKH)
Hampasnennocts (mpoduis) «Matemartnka u Ous3ukar»
Paboyas nporpamMma JMCIUIIHHBL «OCHOBBI TEOPETHYECKOH (PUMKH»

BOJIH. 3anaszzapIBaromiie noreHuansl. [lorennuane: JInenapa-
Buxepta. [Tone cucreMsl 3aps10B Ha TAJIEKUX PACCTOSIHUSAX OT
Hee.  JlumonmpHOe — w3nyueHwe.  M3iaydeHue — ObICTpO
JBIDKYyLIEerocs 3apsana. TopMoxeHue n3iaydeHueM. PaccesHue
3apsDKEHHBIX YaCTHIL

8 OcHOBHBIE 3Tanbl pa3BUTHA WAEH KBaHTOBOW MeXaHWMKH. | MHaumBuayansHoe 3ananue [KoHcrekT
KBaHTOBblE ~ CBOMCTBa  3JIEKTPOMATHHTHOTO — M3IYYEHHUS. | (3amauu [TOBBIILIEHHO
g)OToaneKTI?qucmn %(b(beKT. VpaB}II;eHHVe 31/113HHITCI/IH3. CIOKHOCTH)
ext Komnrona. I'mmoreza ne oiing. BosHoBble
(1)({) A p PedeparuBras padoTa Pedepar
coiictea wactun. Omeitel  [PBuccona wu  [[xepmepa.
OKCIIepUMEHTANBHEIC TTOATBEPIKACHUS THIOTE3H! e Bpoiiis. [poekTHas pabora, |IIpoexr, Toknan, Hay4IHAas
JuhpakIMOHHEBII ONBIT ¢ ABYMS ILIEISIMU ydactie B paboTe KpyxKKa CTaThs
10 aCTPOHOMHH
10 | OcHOBHbIC OJTambl pPa3BUTHs HICH KBAHTOBOW MeXaHHWKU. | MHAuBHIyanbHOe 3amanue [KOHCHEKT
KBanToBbIie CBOICTBa OJICKTPOMArHuTHOI'O H3ITY4YCHUA. (3aﬂaqﬂ IIOBBILLIEHHOU
gDOToaneKTI?quCKHH ?(b(l)eKT‘ Ypam;geﬂnue SI/E{HITeHHa. CIOKHOCTH)
ekt Kommnrona. I'mmoreza ne oia. BoiHOBEIE
(mu) p PedeparuBnas pabora Pegepar
cBoiictBa 4yactun. OmnbiTel  [[PBuccoHa u  JIkepmepa.
DKCTepHMEHTATBHBIE TO/TBEPAKICHNS THIOTe3b! e Bpoiins. | [IPOCKTHas pabora, | [IpoekT, rokuaz, Hay4Has
JupakIMOHHBIH OIBIT C ABYMS LIEISIMU ydacTue B paboTe KpykKa CTaTha
10 aCTPOHOMHHU
11 BonuoBass QyHKIus cocTosHus dacTuibl. Craructudeckas | MuauBuayaneHoe 3amanue [KoHcmekT
HUHTCPIIpETalis BOJIHOBO# (byHKI_[I/II/I HpI/IHHI/IH (3aﬂaqn IIOBBILLIEHHON
CYTIEPIIO3HUIIAN COCTOSTHHH. CooTtHomIeHus CIOKHOCTH)
HeoIpeJelIeHHOCTe . I'panuna MIPUMEHHUMOCTHU
pen paHil N PedepartuBnas pabora Pedepar
KIIACCHYECKOTO CIIOC00a ONMCaHuUs SBICHUH
IIpoextHas pabora, | [IpoekT, nokias, Hay4dHas
y4acTHe B paboTe KpyxKKa CTaThs
10 aCTPOHOMHHU
12 BonuoBas QyHkuus coctosHus 4yactuibl. Cratuctudeckas | MuauBuayaneHoe 3amanue [KoHcrekT
HUHTEpIpETAlUA BOJIHOBOM q)yHKI_H/II/I HpI/IHHI/IH (33,[13‘11/1 TIOBBILLIEHHOU
CYHEPIIO3HLIH COCTOSIHUH. CooTHOLIEHHS COKHOCTH)
HEONPEEICHHOCTEH. I'panuna MPUMEHUMOCTH
pen parHil M PedepartuBnas pabora Pedepar
KITACCHYECKOTO CIIOC00a ONHMCaHMUs SBICHUH
IIpoekTHas pabota, | IIpoekt, noknan, Hay4Hast
y4JacTHe B paboTe Kpyxkka CTaThs
10 ACTPOHOMUH
13 | IlpencraBnenue  ¢GU3MYECKMX  BEIMYMH  omeparopamu. | MuauBuayansHoe 3ananue [KoHcmext
IMocTymar o crekTpe BO3MOXHBIX 3HAYCHUH (HU3MUECKOH | (3amaun MOBBIIEHHOMH
BenmuuHbl. IlocTynar o pacnpeieneHud BepOSTHOCTEH 1o COKHOCTH)
CIEeKTPy 3HauYeHW# (¢usmdeckoid BenwmuyuHbBL. OnucaHne
N . . | Pedeparunas pabora Pedepar
COCTOSIHUM CHCTeMBI B KBaHTOBOH MexaHuke. IlomHblit
KBaHTOBOMeXaHuuecknii HaGop. Ypasmenue Illpesuurepa, | [IPOCKTHAS pabora, | [IpoekT, rokuaz, Hay4Has
[IpUHIMIT TPUYMHHOCTH B KBaHTOBOM MexaHuke. Crmp | YYacTHe B paboTe KpykKKa CTaThd
JJIEMEHTapHBIX YacTull. OnepaTopsl CIUHA 10 aCTPOHOMHH
14 | dusuka MHUKpOMHpa H €€ COBpPEMEHHOe cocTosHue. | MHaumBuayansHoe 3amanue [KoHCHEeKT
DyHJaMEHTANBHBIE B3aMMOJIEHCTBUS M MX XaPAKTEPHUCTHKH. | (3amadn HOBBIIICHHOMH
Knaccudukanms aIlpOHOI]Z. Bapuons! u Me30HbL. CTpaHHBIE U COKHOCTH)
ouapoBaHHbIe yacTHIBl. Knaccnduxaiys 4acTuil 1o BpeMeHH
P ! uart ! P PedeparuBHas padoTa Pedepar
JKM3HU:  CTAOWJIbHBIE  YAacTHIBI, KBa3UCTAaOWIIBHBIE U
pesonancel. AHthdactuipl. Teopun upaka u DeifHMaHa. IpoexrHas padora, |IIpoekr, nokiazn, Hay4Has
OTKpbITHE TO3UTPOHA U AHTUIIPOTOHA ydactue B pabore Kpyxka CTaTbsd
10 aCTPOHOMHH
15 3akoHbl coxpaHeHus u cummerpuu. IlpocrpancTBeHHble u | WuauBuayanpHoe 3ananue [KoHcmekT
BHYTPEHHHUE CHUMMETPUU. Tounkie BHYTPCHHHUE 3aKOHBI (3aﬂaqﬂ IIOBBILIEHHOU
COXpAHEHWS:  3aKOHBI  COXPAHEHHs  OJEKTPHYECKOTO | chowpocTi)
0GapMOHHOTO ¥ JIENTOHHBIX 3apsnoB. HeTouHble 3aKOHBI
Pedeparusnas paboTa Pedepar
COXpaHEeHHUs. M30CUMMETpUSI M HW30MYJBTHIUIETHL. 3aKOH
COXPAHCHHUS H30CTINHA. VHUTapHAS cumMerpus. | 1IPOCKTHAS pabora, | IIpoekT, nokuaz, Hay4Has
CyHepMyﬂI)TI/IHHeTLI y4dyactue B pa60Te KpYyXKa CTaTbhA
10 aCTPOHOMUHU
16 | JlemroHsl u KXBapku Kak (QyHIaMeHTadbHBIE 4YacTHUIBL. | MuaumBuayampHoe 3amanue |[KoHcHeKT
KBapkoBast cTpykrypa 6apuoHOB M Me30HOB. KBaHTOBBIE | (3amaun [TOBBIILIEHHO
mpouecchl.  XapakTepHCTHKH ~ KBAaHTOBBIX  IPOLECCOB. COKHOCTH)
BepostHOCTh pacmaza U cpegHee BpeMs >KU3HM YaCTHIIBL.
p p A p P H PedepartuBnas pabora Pedepar
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O¢ddexTHBHOE MOMEPEYHOEe CEUCHHE PEaKIMH. DBOJIOLUS
KBAaHTOBOM cucTeMbl. Ormeparop 53BOIIOLUH. AMIUIUTY]A
BEPOATHOCTH IepexonoB. KBaHTOBas TeopHst B3aMMOJEHCTBUS
yactul. Teopus Bo3MmymeHud. Jlmarpammel @DeliHMaHa.
OOMEHHBIIT MEXaHHU3M B3aUMOJCHCTBHHA. D(hEKTUBHBIN
panuyc. KBanroBas snexrpoanHamuka. DOTOH Kak KBaHT
3JIEKTPOMArHUTHOTO  B3auMojencTBus.  KanuOpoBouHas
UHBapUAHTHOCTb Teopuu. beamaccoBocTh (hoToHA

IpoekTHas pabora,
y4acTHe B paboTe KpyxkKa
10 aCTPOHOMHHU

IIpoexT, noxnaz, HaygHas
CTaThs

17

CusbHble B3auMmopencTBus. Teopust suaepHbIX cuil FOkaBbl.
KBanroBast xpoMoanHaMuKa. [ JIIOOHBI KaK KBaHTHI CHIIBHOTO
B3auMoJelicTBus. HeBbuieTanue kBapkoB U3 ajipoHa. Crnabbie
B3aUMOJICHCTBHUS.  XapaKTepHblE OCOOCHHOCTH  CIa0BIX
nporeccoB. Teopust cnmaboro B3aumoneiictBus Depmu.
YHudUKaus 3IeKTPOMArHUTHBIX B CJIA0BIX B3aUMOICHCTBHH.
Teopust anekrpocinaboro B3aumopeilcTBus  BaiinOepra-
Canama-I'mmoy. OTkpBITHE KBaHTOB cnaboro
B3auMojelicTeus. CraHgapTHas Mogens. KanuOpoBouHble
cummetpun. Mexanusm Xwurrca. [lonckm enuHON Teopun
(yHIaMEHTaIbHBIX B3aUMOJEUCTBUM. IIpobnema
CcTaOMIILHOCTH MTPOTOHA. bapruoHHast acumMeTpus Beenennoi

WnpuBuayansHOE 3a/aHue
(3amaumn MTOBBIILICHHOM
CJIOKHOCTH)

IKoHCITeKT

Pedeparusnas paboTa

Pedepar

IpoekTHas pabora,
yuacTue B paboTe KpyxKka
10 aCTPOHOMHH

IIpoexr, noxnaz, HaydHas
CTaThs

18

KpantoBomexanuueckass Teopust aroma. IlyTu mocTpoeHus
KBaHTOBOW Teopun aroma. Atom Pesepdopna, ero
HEYCTONYMBOCTb. bBOpoBckas Teopus aromMa BOAOPOJA.
VYpasuenue llpeaunrepa 1uid 4acTULBI B IEHTPAIbHOM IOJIE.
YcnoBus CyImecTBoBaHUs (HU3UYECKOTO PEIICHUs] yPaBHEHUS
penunrepa st BOJOPOAONOAOOHOIO aToMa. Y POBHH
SHEPrMH, [IJIaBHOE KBAaHTOBOE  4YMCIO. BeposTHOCTh
IPOCTPAaHCTBEHHOIO pACHpENeNICHUus] 3JIEKTPOHa B aTOME.
A3zuMyTalbHOE U MarHUTHOE KBaHTOBbIe ducia. M3mydeHue
BOZOPOAONONOOHOTO aromMa. MOMEHT HMITynbca (POTOHA.
IIpaBuna or6opa. @Popmyna banemepa u  OCHOBHBIC
creKTpasibHble cepun. CIMH 3JIeKTpoHa. Bo30HbI U (hepMUOHBL.
IIpaBuio CJIOXKEHUS MEXaHUYECKUX MOMEHTOB.
FI/IpOMaFHI/ITHOC OTHOLICHUEC IJIs Op61/lTaJ'[I)HOFO U CIIMHOBOTI'O
MOMEHTOB. PesynpTupyrommii MarHutHblii MoMeHT. CHuH-
opbutansHoe B3auMojelcTBue. TOHKas CTPYKTypa JIMHHMA.
IlocTosiHHAsI TOHKOH CTPYKTYpbl. MHOTI03/1€KTPOHHBIE ATOMBIL.
Ipunuun Ilaynmu. DAeKTpOHHBIE CIOM U OOOJIOUKH.
OneKTpoHHAas KOH(GHUTIYpalys MHOTOICKTPOHHBIX aTOMOB H
HepHoguuecKasl cUcTeMa 3JeMeHTOB. IlpaBuna orGopa mpu
U3JIydEeHUM MHOTORJIEKTPOHHBIX aroMoB. Kiaccuueckue
MOJCIM NOJsIpu3alliid W IPOBOJAMMOCTH. HpOBO}J,I/IMOCTI)
METaJIoB. DIEeKTPUISCKUH TOK B ITa3Me. DIIeMEeHTHI (pU3HKH
ra3oBbIX pPa3psa0B. Tunel cBs3eld aTOMOB B TBEPABIX TEJIax.
Pacmennenue SHEPreTUYECKUX ypOoBHeH BO
B3aMMOJEHCTBYIOIINX CUCTEMaxX aTOMOB

WnnuBunyaneHOe 3anaHue
(3amaum TIOBBIIIIEHHON

CJIO’KHOCTH)

IKoHCIIeKT

Pedeparusnas paboTa

Pedepar

TIpoekTHas pabora,
y4dacTHe B paboTe Kpyxkka
10 aCTPOHOMHH

IIpoexr, noxnaz, HaydHas
CTaThs

19

Mogenb 1ByXaTOMHOH LENOYKH ¢ IOTEHIUAIbHBIM pelbeoM
HPSAMOYTOJIbHOM (opMbl. OOpa3oBaHnE YHEPreTUUECKUX 30H.
JlucniepcuoHHbIE KpHBbIE Ui CBOOOJHOIO 3JIEKTPOHA U
9MeKTpoHa B KpucTamie. [loHstne >(QeKTHBHOH Macchl.
Kpasuuactuupl. CoOCTBEHHass U HpPUMECHAs MIPOBOAUMOCTb
MOJIYTPOBOJAHUKOB. Konrakr ABYX BBIPOXKJACHHBIX
HOJIyIIPOBOJAHUKOB. IMpunnun JeHCcTBUSL
HOTYIIPOBOAHUKOBOTO Jja3zepa. CBepXTeKydecTh: KBaHTOBAs
MOZENb M IBYXXKHUIKOCTHas (GeHoMeHonorus. OCHOBHBIE
HOHSTUS TEOPUH CBEPXIIPOBOJIUMOCTH.

Jlenronsl u anponsl. Hyknonsl. [lonatue usocnuna. DHeprus
CBSI3U B sAipe. Bunabl sAepHBIX peakiuil U HX OLECHOYHAs
sHepretuka. Peakims genenus. [IpoOnema pasgencHus
uzoronoB. KaneneHas u o6on0oueunas Mmojenu siapa. Gopmyina
Beiizekkepa. Marnueckue yucia. [Ipobiema 101roxxuBynmx
CBEPXTSDKEIbIX JIEMEHTOB

WNuauBuayaibHOE 3aaHKe
(3amaumn MOBBIIICHHON

CJIO’KHOCTH)

KoHcnekt

PedeparuBHas padoTa

Pedepar

IIpoexTHas paborta,
ydacTue B paboTe KpyxKkKa

M0 aCTPOHOMUHU

IIpoext, noxnaza, HayyHas
CTaThs

20

VipaBnseMblii  TepPMOSICPHBIHA
KpUTEpUI Jloycomna,
PanuoaktuBHOCTE.  3akoH
CpaBHUTENbHAs  OLICHKA

CHHTE3: BHUJ PEaKIui,
BapHUaHThI peanu3anuu.
pamMoaKTUBHOTO  pacmaja.

IPOHUKAIOLmIEH  CHOCOOHOCTH

WunuBuayanbHOEe 3amaHue
(3amaumn MTOBBIILICHHOM
CJIO’KHOCTH)

KoHcniekT

PedepartuBnas pabora

Pedepar
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pa3IMUHBIX BHIOB pamuanuu. Enuaunsl wm3mepenuii B | Ilpoextnas pabora, | [IpoexT, nokiaz, Hay4YHas
paZ[HaHHOHHOﬁ (1)I/I3I/IKC. HOFJ'IOH.[CHH&;{, OKBHBAJICHTHasA H y4acTue B pa60Te KpyXKa CTaThia
9KCIIO3ULIMOHHAS J103bl. DIEMEHTHI PaJHalliOHHON KYIbTYPHL.
OHeprus OTJaydl MpH W3ITY4YEeHHHM KBaHTa. SIIepHbI ramma-
pesoHanc 6e3 ormaun. [Ipumenenuss SIP. Usmepenue
CBEpXMaJIbIX YaCTOTHBIX CABHUIoB. CBS3b MEXIY paanycoMm
OOMEHHOTO  B3aUMOJACHCTBHSA M  Maccod MOKOS  €ro
MepEeHOCUYUKOB. YeThIpe BU1a B3aUMOICHCTBHUS, X OOBEKTHI 1
NepeHoCUYnKd. [IpUHOMIBI CHMMETPHH B MHKPOMHDpE.
Hecoxpanenune  P-uerHoctn.  CHUpanbHOCTH — YacCTHIL.
DyHIaMEHTaTBFHOCTh CPT-cummerpun. OcHOBHBIE
NPE/ICTAaBICHNs] KBAaHTOBOHM JJIEKTPOAMHAMHKM U €€ TpyIia
cummMetpuu. [lapToHHas Mozenb HYKIOHOB. CXeMa CHIIBHOTO
B3aMMOJICHCTBHS MEXIy aJpOHAMH. BaJeHTHbIE M MOpCKUe
KBapKH. ACUMIITOTHYECKasi cB000/1a M KOH()alfHMEHT KBapKOB.
M3octimH, cTpaHHOCTH, dYapM, TpeNecTh B KBAHTOBOU
XpOMOJIMHAMUKE. DneMeHTapHas cxema ciaboro
B3aUMOJICHCTBHS. DJEKTpociadoe B3aMMOJCHCTBUE M €ro
rpynmna CcHUMMeTpuH. Benukoe oObeauHEHHE: TIpymma
CHMMETPHH, BO3MOKHOCTB ITPOBEPKHU, CTAOMIIBHOCTH MaTEPHH.
0030p (¢yHAaMEHTaJIBHBIX B3aMMOJICHCTBUII 1O KOHCTAaHTE
cBs13u. HavaspHbli ATan 3Bosironiun BeeneHHoH.

10 aCTPOHOMHHU

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

HpI/I OpraHu3aly U3yUCHU TUCHUIIIINHBI 6y):[yT HCIIOJIb30BAaHBI CIICAYIOIINE 06pa30BaTeJ'H>HI>IC TCXHOJIOT'UU
I/IH(1)OpMaI.II/IOHHO-KOMMyHI/IKaL[I/IOHHLIe TEXHOJIOIMH, TEXHOJIOIUA OpraHu3alunu CaMOCTOSITeNTbHON pa6OTI>I, TEXHOJIOTHA
peq).HCKCI/IBHOFO 06y‘{CHI/I$I, TCXHOJIOTUS MOAYJIBHOTO 06y'{€HI/ISI, TEXHOJIOT'HS UTPOBOI'O 06y'{€HI/I$I, TEXHOJIOT'HH prHHOBOﬁ
JUCKYCCHUH, MHTCPAKTUBHBIC TCXHOJIOTUH, TEXHOJIOTHA HpO6HeMHOFO 06y11eH1/151, TEXHOJIOTUs OpraHu3aluu
y‘IC6HO-HCCJ’IeZ[OBaTCJ'ILCKOI>i JACATCIIBHOCTH, TCXHOJIOT'HS IIPOCKTHOI'O O6y‘{€HI/Iﬂ, TCXHOJIOI'MS pa3sBUTHSA KPUTUYCCKOI'O MBIIIJICHMSA.

5.4. Texkymuii KOHTPO.1b, IPOMEKYTOYHBIH KOHTPO/Ib U IPOMEKYTOYHAS aTTeCTALUS

bBampHO-pedTHHTOBas KapTa AUCIUIUTHHEI 0(hopMIIeHa KakK MPIIoKEHHE K padodeil mporpaMMe TUCIUIUINHEL.
®DOH/1 OLIEHOYHBIX CPEJICTB LIS NPOBEICHUS IPOMEKYTOUHOM aTTECTAlMU 00YyUYarOIUXCs 110 TUCIUIUIMHE O(POPMIICH OTICIbHBIM
JIOKYMEHTOM.

6. YHAEBHO-METOJNMYECKOE U HHO®OPMAIIMOHHOE OBECIIEYHEHHE

6.1. PexoMennyemas qutepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBHI, 3arnaBue, CChUIKA Ha AJIEKTPOHHYIO ONOIHOTEYHYIO CUCTEMY WznarenscTBo, TOA
JI1.1  |Antysus, K. K. Knaccuueckas MexaHuka: ydyeOHoe mocobue Mockga: Jupexr-Menna, 2014
URL: https://biblioclub.ru/index.php?page=book&id=240550
JI1.2  |Anemxesud, B. A. DIEKTPOMArHeTH3M: YU4eOHUK Mocksa: ®u3marnut, 2014
URL: https://biblioclub.ru/index.php?page=book&id=275299
JI1.3  |Antynun, K. K. Teopernueckas Gpu3KMKa aTOMHOTO SAPA U JIEMEHTaPHBIX Mocksa: lupexkr-Menua, 2019

YHYaCTHII: y‘-Ie6H0-M€T0}_'[I/I‘I€CKOC HOCOGI/IG
URL: https://biblioclub.ru/index.php?page=book&id=240556

6.1.2. lonoHUTeIbHASI TUTEPaTypa

ABTOpHI, 3aryiaBue, CCbUIKA Ha AJIEKTPOHHYIO OUOIMOTEYHYIO CUCTEMY WznarenscTBo, TOX
COCTaBHUTENN

JI2.1 |Cobones, C. B. OCHOBBI HEPEISTUBUCTCKON KBAaHTOBOM MexaHUKHU: yueOHoe|Mocksa: @usmariut, 2017
nocobue
URL: https://biblioclub.ru/index.php?page=book&id=485503

JI2.2  |byruxkos, E. 1. ®usuka: yaedHOE IocoOue Mocksa: ®uzmataut, 2010
URL: https://biblioclub.ru/index.php?page=book&id=75494

JI2.3  [Kongpatbes, A. C.  |®Pusuka: cOOpHUK 3a1a4: yueOHOe mocobue Mocksa: ®uzmatnur, 2005

URL: https://biblioclub.ru/index.php?page=book&id=76788

6.2 IlepeyeHnb MporpaMMHOro odecreveHust

- 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 Ilepeyenb nHGPpOPMAIMOHHBIX CIPABOYHBIX CHCTEM, NPO(eccHOHAIBLHBIX 023 TaHHBIX
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- OBC «YHuBepcuterckas OMOIMOTEKa OHIIANHY
- basbl nannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCITUIIJIMHBI (MO JIS)

7.1|HaumeHOBaHKE CHICIIUAIILHOTO TIOMELICHHUS: MOMEIICHHUE JIJISl CAMOCTOSTEIbHOM paboThl, YuTanbHbIi 3ai1. OCHAIIEHHOCTb:
[NK-4mr. ¢ BO3MOXHOCTBIO MOAKIIOUEHHs K cetn «MHTepHeT» M obecneyeHHeM J0CTyma B 3JIEKTPOHHYIO
nHpOpMaIMoHHO-00pa3oBarenbhyto cpeay CI'CITY, Ilpunrep-1lmr., Tenedon- 1., [TucbkMenHsbiid cron-4 mrT., [Tapra-2
IIIT.

7.2|HaumeHOBaHNE CIEIMAIBHOTO TIOMCIICHHS: y4eOHast ayAUTOPHs AJIS IPOBEICHUS JICKIMOHHBIX 3aHATHI, IPaKTHYECKIX
3aHATHH, TPYNIOBBIX KOHCYNbTAllMH, HHAMBHAYAIbHBIX KOHCYNBTAIMH, TEKYIIET0 KOHTPOMISA, IIPOMEXYTOTHOMH
aTTecranuu, YueOHas ayauTopus. OcHameHHoOCTb: MenoBasg pocka-lmt., Kommiuexkr yde6HONM Mebenu, HOYTOYK,
MIPOEKIIMOHHOE 000pyI0BaHkEe (MYJIBTUMEIUIHBIA IPOCKTOP U SKPaH).

8. METOAUYECKHE YKA3AHHUSA 11O OCBOEHHUIO JUCHUTIJIMHBI (MOAY JIS)

PaboTa Ha/l TEOPETHYESCKUM MATEPHAIOM IIPOMCXOAUT KPATKO, CXEMATHYHO, II0CIIEA0BATEILHO (PHKCHPOBATH OCHOBHBIC ITOJIOKCHUS,
BBIBOZBI, (DOPMYITHPOBKH, OOOOIICHHUS;, IOMEYaTh BAKHBIC MBICIH, BBIICILITh KIIIOYEBBIC CJIOBa, TEPMHUHBL. [IpOBEpKa TEPMUHOB,
MOHSTHI C TIOMOIIBIO DHITUKIIONISTNI, CIOBape, CIIPaBOYHUKOB C BBIMHUCHIBAHHEM TOJKOBAaHHHM B TeTpaab. O003HAYUTH BOTIPOCHI,
TEpMUHBI, MaTEPHaIl, KOTOPBIA BBI3BIBACT TPYAHOCTH, IOMETHTh U MOIBITATHCS HAWTH OTBET B PEKOMEHAyEMOii iuteparype. Ecimu
CaMOCTOSATEIBEHO HE yAaeTcs pa300paThCs B MaTepHale, He00X0IMMO c(hOPMYIIHPOBATE BONIPOC M 3aaTh IPEHOAABATEIIO.
IIpopabotka pabodueil mpOrpamMMbl QUCHUIUIAHBL, yASssI 0c000e BHHMAHHE LENSAM M 3ajadaM, CTPYKTYpEe H COICPIKAHHIO
MUCIUIUTAHBL. KOHCIEKTHpOBaHHE HCTOYHHMKOB, IMOJTOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCaM, MPOCMOTP PEKOMEHIyeMOil
JIUTEPATyphl, paboTa ¢ HHPOPMAITHOHHBIMU UCTOYHUKAMHU B Pa3HBIX GopMaTax.

Takxe B MPOIeCce U3YUCHHs TUCIUITMHBI METOANYECKHE PEKOMEHAAIIMY MOTYT OBITh U3AaHbI OTACIbHBIM TOKYMEHTOM
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Pa6oyas nporpamMma JuCIUILINHBL «OCHOBBI TEOPETHYECKOH (PUMKI

[Ipunoxxenune
BayutbHO-peHTHHIOBas KapTa JUCHUININHEI « OCHOBBI TEOPETHYECKOH (DH3UKH»
Kypc 3 Cemectp 5-6
Buj koHTpOIIS MuHHAMaNTBEHOE KOJIHYECTBO MaxkcumansHoe
6anoB KOJIYECTBO OAJIOB
HanmenoBanue paznena «Kinaccuueckas MexaHHKa H TEOPHSI OTHOCHTEIbHOCTH»
Texymuii KOHTPOJIb 110 pa3Aemy:
1 AynutopHas pabora 2,5 4
2 CamocrostenbHas padota (crnenuanbHble 00s3aTenbHble (GOpPMBbI) 3,5 6
3 CamocrosiTenbHas paboTa (crenuanbHbie POPMBI Ha BBIOOD) - 5
KonTtponbHOE MeponpHATHE 10 pa3lieny 8 15
TIpomexyTOoUYHBIIT KOHTPOJIb 14 30
HaumeHoBaHHe pa3zena «IeKTPOAHHAMHKA»
Tekymuit KOHTPOJIb IO pa3Aey:
1 AynutopHas pabota 3,5 6
2 CamocrosTensHas paboTa (crenuaibHble 00s3aTeNnbHbIC (HOPMBI) 2,5 4
3 CamocrostenbHas pabora (crnenuanbHble OPMBI Ha BBIOOD) - 5
KoHTponsHOE MEpONpHATHE 110 pa3leny - -
ITpoMexyTOUHBINH KOHTPOJIb 6 15
HaumenoBaHnue pa3nena «KKBaHToBasi MexaHHKa»
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
KoHTpossHOE MEepOnpHATHE 110 pa3neny 6 10
ITpoMexyTOUHBINH KOHTPOJIb 36 55
TIpomesxyTouHast aTTecTarus 56 100
Hroro: 56 100
Bunast kouTpOIIS [lepedens uny npuMepsl 3ajaHui, KPUTEPUN OLEHKH U KOJIMYECTBO TeMsl 1 U3y4eHHs 1 00pa30BaTeNbHbBIC PE3yIbTaThl
6asoB
Texymuii KOHTPoJb N0 pa3aedy «Kiaccuyeckasi MeXaHHKA U TeOPHsI OTHOCHTEILHOCTH
1 | Aynuropnas pabota Jlexmum Tema:
0 — oTcyTCcTBOBAN Ha JICKIMH Kunematuka marepuanbHOW TOUKM B JI€KapTOBBIX KOOpAMHATaX.
1 — npucyrcTBOBa Ha JIeKLMH WuTerpupoBanue Broporo 3akoHa Hprorona. O000LICHHBIC
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[TpakTHYeCKHe 3aHSATHS

0 — oTCyTCTBOBAI Ha 3aHATHU

0,5 — mprcyTCTBOBa Ha 3aHATHH, HE BHIIOJIHSII 33/IaHHEC

1 — BBITIONTHSLT 33/JaHKE C TOMOIIBIO MPEO/IaBaTeNs

1,5 — BBINONHSI 3aJaHUE CAaMOCTOSTENBHO, HO C 3aMEYaHUSIMH IO
BBITIOJTHEHUIO

2 — CaMOCTOSITEBHO CIIPABHUJIICS C BBIMOJIHECHUEM 3aaHHs

HUroro:

0 - 4 6amna

koopauHatbl. [IpuHIMn HaumeHsliero aedctBusd. [lpuHIMI
otHocuTenbHOCTH [ammnes. @Dynkuus Jlarpanxka cBOOOIHOM
YaCTHUIIBI.

Tema:

Oynkuus Jlarpamka cuctemsl 4acThll. YTJOBas CKOpPOCTh. TeHzop
uHepuuu. MOMEHT umnynbca TBepiaoro Tena. ConpuKOCHOBEHHE
TBEPABIX Tell. JIBIbKEeHHE B HEHHEPIUaIbHOM cucteme orcuera /Cp/
Oueprusa. Ummynec. Uentp wuHepumun. MomeHT uMITynbCa.
Opnnomeprnoe naBmwkeHue. I[lpuBenenHass wmacca. /[[Bmxenne B
HeHTpanbHOM nosie. KemepoBa 3amava. YpaBHeHHs | aMuIbTOHa.
YpaBuenus ['amunpToHa-IK00M

Pesynbrarel 00yueHUs:

3HaeT (HU3HIeCKUe TEPMUHBI B 00JIACTH TEOPETUIECKOI HU3HKH
YMeer, wHCMONB3ys MaTeMAaTHUeCKWH amnmapaT ¥ 3HaHWS 110
TeopeTHIecKol (H3HKE, OOBSICHATH MPUPOJHBIE W TEXHOTCHHBIC
SIBTICHUS

CriocoOeH OpraHM30BaTh IPOCKTHYIO JEATEIFHOCTH HAa OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON (PH3HKH

CamocrosrensHast pabora (00s3aTeNbHbIC
(hopmb)

BrinosiHeHre JOMAILIHETO 3a1aHUs

0 — He BBIIOJIHHI

0,5 — BBIIOIHMI HE BCE 3aJaHus

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

1,5 — 3aaHue BBITIOIHEHO TIOJHOCTBIO U TPABUIIBHO
Hroro:

0 — 6 6ayoB

Tema:

Annabartndeckne  WHBapuaHTHL.  CBOOOAHBIE  OTHOMEPHBIE
konebanns. BreiHyxzaeHHble KkoneOanmsi. KomebaHus cucrtem co
MHOTMMH  CTENEHSIMH  CBOOOABI.  3aTyxaromme  KoseOaHus.
Boinyxnennsle KoJIeOaHUs npu HaJIM4uu TpEHUs.
IMapameTpuueckuii pe3oHaHC. AHTapMOHHYECKUE KOJIeOaHUsI

Tema:

CKkopocTh  pacmpocTpaHeHus — B3aumojeiictBuil.  MHTepsail.
Cob6crBennoe Bpemsi. [IpeoOpasoBanue Jlopenua. [IpeodpazoBanue
CKOpOCTH. YeThIpeXMepHbIE BEKTOPHl. ODHEPIrus M HUMITYJIEC.
YeTtbIpexMepHbIi UMIyNbe. Pacang yactui. Ypyrue cCTONKHOBEHHUS
4acTuI|

Pe3ynbTaTel 00y4YeHHS:

3HaeT Qu3nUecKue TEPMHUHBI B 00JaCTH TEOPETHUECKOH (HU3UKU
YMeeT, HCHONB3ys MaTeMaTH4eCKUH ammapaT M 3HaHUA 110
TeopeTHdeckol (H3HuKe, OOBICHATH NMPUPOJHBIE U TEXHOTCHHBIE
SIBIICHUS
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Hampasnennocts (npoduiis) «Martemartuka 1 Pusnkar»

Paboyas nporpamMma JMCIUIINHBL «OCHOBBI TEOPETHYECKOH (PUMKH»

CrnocobeH OpraHu3oBaTh MPOCKTHYIO JEATEIBHOCTh HAa OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON PHU3UKH

3 | CamocrosTenpHas padora (Ha BEIOOP) W3yueHne 1OMONHUTEIHHOTO MaTepHaa 1o TemMe: Tema:
0,5 — 3 Ganya — KOHCIIEKT; AnmabaTideckne  WHBapHAHTHL.  CBOOOJHBIE  OJHOMEPHBIE
0,5 — 2 Gasna — noknaz. kosicOanus. BwiHyxeHHble KosieOanus. KonebGanus cucteM co
HUroro: MHOTUMH  CTEHEHSAMH  CBOOOABL  3aTyxaromme KojieOaHusl.
0 - 5 bannos BhIHY>KI€HHbIE Konebanus npu HaIMYHU TpeHus.
ITapameTpuueckuii pe3oHaHC. AHTAPMOHHYECKHE KOJICOAHHS
Tema:
CKkopocTh  pacmpocTpaHeHus — B3auMmojeicTBuil.  VHTepBai.
CobctBennoe Bpemsi. [IpeoOpazoBanue Jlopenia. I[TpeobpasoBanue
CKOPOCTH. YeThIpeXMEpHBbIE BEKTOPBl. ODHEPrUsi M HMITYJIBC.
YeTtslpexMepHbIi UMIyNbe. Pacnag yactun. Ypyrue CTONKHOBEHUS
YaCTHI
Pesynbrarel 00yueHUs:
3HaeT pU3nYeCcKre TEPMHUHBI B 00JIACTH TEOPETHUECKON (PH3HKH
VYMeer, wHCMONB3ys MaTeMaTHUeCKWH amnmapaT W 3HAHUS 110
TeopeTHIecKol (H3HKE, OOBSICHATH MPUPOJHBIE W TEXHOTCHHBIC
SIBIICHUS
CriocoOeH OpraHu30BaTh IPOEKTHYIO [ESTEIbHOCTh Ha OCHOBE
3HAHMH B 00JIACTH TEOPETHIECKON DU3MKH
KoHTponbHOE MeponpusTHe 10 pa3aety 0 — 15 6annoB Tema:
Konrponsuas pabota
Pe3ymnbTaTel 00yueHHUS:
3HaeT (pu3HIecKre TEPMUHBI B 00JIACTH TEOPETUIECKOH HU3HKH
YMCCT, HCIIOJIb3YA MaTeMaTHYECKUI armapar MW 3HaHuA 110
TeopeTHdeckoll (H3HKe, OOBSICHATH NPUPOJHBIE W TEXHOTCHHBIE
SIBJICHUSA
CnocobeH OpraHu3oBaTh MPOEKTHYIO JEATEIHHOCTh HAa OCHOBE
3HaHMH B 00JACTH TEOPETUIECKON (PU3UKH
[IpomexyTOUYHBII KOHTPOJIb (KOJIMYECTBO OAIOB) 0 — 30 6amnoB
Texyumuii KOHTPOJIb MO pa3ey « DJIeKTPOAMHAMHKA)
1 | Aynuropnas pabota Jlexmum Tema:

0 — oTcyTcTBOBAN HA JIEKITHH
1 — mpucyTCcTBOBAI Ha JICKIIUU

HpaKTI/I‘IeCKI/Ie 3aHATHUA

OCHOBHBIE TOHSTHUSA DJIEKTPOJUHAMUKH: DIIEKTPUUECKUN 3apsil,
SJIEKTPUIECKUI TOK, dJIEKTPUUECKUHN IUIOJb, TUIOJIbHBI MOMEHT,
JMUTIONBHBIA MOMEHT DJJIEKTPHYECKOTO TOKa. JJEKTPUYECKHE U
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0 — oTCyTCTBOBAI Ha 3aHATHU

0,5 — mpucyTCTBOBAJ HA 3aHITHH, HE BBIMOIHSI 331aHIE

1 — BBINOJIHS 33/1aHKUE C TIOMOUIBIO MPENOIaBaATENS

1,5 — BBINONHAI 3aJaHUE CaMOCTOSTEIIBHO, HO C 3aMCUYaHUSAMH IO
BBITIOJTHCHHIO

2 — caMOCTOSTENILHO CIIPABHJICS C BBITIOJHEHUEM 3aaHUs

Hroro:

0 — 6 GaiioB

MarHuTHbIE ~ MYJIBTHUIONM.  DJEKTpUYecKass W MarHuTHas
HaNpsDKEeHHOCTH. BeKTOpBI MarHUTHON HHIAYKIIMHN U 3JIEKTPUIECKOTO
cmemeHus. [IOTOK  AJEKTPUYECKOTO W MAarHUTHOTO  IIOJIS.
DNeKTpuyecKue u MarHuTHBIC CHUJIOBBIE JIMHUY.
OnexTpocTaTndeckuii  moreHuman.  [lagenne  HampsDKeHUS.
ComnpoTusienue nmpoBogHrka u 3akoH Oma. 3akoH Kymona, 3akon
3JIEKTPOMAarHUTHOW WHAYKIMH. CHCTEMBl €IUHUL] H3MEpPEHHS
(hu3MYECKUX BEIMYMH. DJICKTPOJBIXKYIIAs cuia. 3akoH JIKoyis-
Jlenna

Tema:

CrainoHapHOe 3JIEKTPOMAarHUTHOE IoJie. YpaBHeHHS MakcBesuia
UL CTallMOHAPHOTO 3JIEKTPOMAarHUTHOTO oJIst B
muddepeHInaNbHON U HHTETpaIbHOM (opMe. ['paHUuHBIE YCIOBHUS
Ul BEKTOPOB CTallMOHAPHOTO AJIEKTPOMATrHUTHOTO TOJIA. DHEeprus
CTAalJHOHAPHOTO  DJJEKTPOMAarHuTHoro  mois.  Teopema 00
OJIHO3HAYHOCTH peneHus ypaBHEHUH CTallMOHAPHOTO
3JIEKTPOMArHUTHOTO MoJsl. CKaJpHBIA U BEKTOPHBIN ITOTCHIIUAIIBI
CTAallMOHAPHOTO AJIEKTPOMATHUTHOTO IIOJIS. YCJIOBUS KaJHOPOBKH.
Vpasuennst Jlammaca u I[lyaccona misi BEKTOPOB CTallMOHAPHOTO
OJICKTPOMArHuTHOT'O T10JIsA

Pe3ynpraTel 00yUeHHS:

3HaeT Qu3nuecKue TEPMHUHBI B 00J1aCTH TEOPETHUECKON (hU3NKU
YMeer, uCHONB3ys MaTeMaTHYeCKHH ammapaT H 3HaHHA 110
TeopeTudeckoi (u3UKe, OOBICHATH MPUPOJHBIE U TEXHOT'CHHBIE
SIBIICHUS

CriocoOeH OpraHu3oBaTh IPOEKTHYIO JESTEIbHOCTh Ha OCHOBE
3HAHMH B 00JIACTH TEOPETHIECKON QUIUKH

CamocrosrensHast pabora (00s3aTeNbHbIC
(hopmb)

Beinonuenue qomaiiiHero 3agaHus:

0 — He BBIIOJIHHI

0,5 — BBINIOJIHKII HE BCE 3aJaHUs

1 — BBLINOJIHWII BCE 3aaHMsl, HO €CTh 3aMEYaHHUs

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

0 — 4 6amna

Tema:

CxayisipHbI U BEKTOPHBIN MOTEHIHANBI 3JIEKTPOMAarHUTHOTO MOJIS.
KammOpoBouHasi WHBapHaHTHOCTH DJEKTPOMATHUTHBIX  ITOJEH.
VYcnoBus kanuOpOBKH: KYJIOHOBCKAas KalMOpOBKAa W KaauOpoOBKa
Jlopennia. Ypaeuenus Jlamnaca, Ilyaccona u J[lanmambepa mis
CKaJISIPHOTO ¥ BEKTOPHOTO MOTEHINAIOB 3JIEKTPOMAarHUTHOTO TIOJIS.
Meronpl perieHds 3amad i IEPEMEHHOTO AJIEKTPOMArHUTHOTO
nosisi. TeH30p SJIEKTPOMAarHUTHOTO MOJS. YPaBHEHHE [BHKEHUS
3apsHKEHHOMN YaCTHILIBI B 3JIEKTPOMAarHUTHOM TOJI€ B UETHIPEXMEPHOH
dopme.  JlarpamkmaH W JeWcTBHEe NS [IEPEMEHHOTO
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OJICKTPOMArHuTHOTO  I1OJIA. BI)IBOH ypaBHeHI/Iﬁ MakcBemia ¢
IIOMOIIbIO BAPUAITMOHHBIX IIPUHIOUIIOB

Pe3ysbTaThl 00yUeHHUS:

3HaeT Pu3nUecKrue TEPMUHBI B 00JIACTH TEOPETHYECKOH (Ppr3nku
VYMeeT, uCHONB3ys MaTeMaTHYeCKHH anmapar | 3HAaHHS IO
TEOPETHUYECKOI (hU3KKe, OOBSICHITH NMPUPOIHBIC W TEXHOTCHHBIC
SIBJICHUS

CrocobeH OpraHu3oBaTh MPOCKTHYIO [EATEIPHOCTh HA OCHOBE
3HAHMH B 00JIACTH TEOPETHIECKON DU3UKH

CamocrostenpHas paboTa (Ha BEIOOD)

W3ydvenne TOMOTHATEILHOTO MaTepHalIa Imo TeMe:
0,5 — 3 Gamia — KOHCIIEKT;
0,5 — 2 6ama — mokiazn.

Hroro:
0 — 5 6amnoB

Tema:

TeH30p 9/IEeKTPOMAarHUTHOTO MOJNA. YpaBHeHUs MakcBennaa B
9eTBIpeXMepHOH (opMe. 4-TIOTEHIHAN 3IeKTPOMATHUTHOTO OIS
DneKTpoMarHuTHeIe BONHEI B BemectBe. Popmyna Maxkcsema.
OnexTpoMarHuTHas pUpojia cBeTa. MOHOXpoMaTuuecKas II0cKas
JJIeKTpOMAarHuTHass  BoiHa.  OTpaxkeHHe U IpeIOMIICHUE
JIEKTPOMATHUTHBIX BOJH. DHEPIUs U UMILYJbC 2JIE€KTPOMArHUTHON
BoJHBL CrHexTpaibHOE paziokeHue. YacTH4HO HOJISPU30BAHHBIH
ceer. [eomerprmueckas ontuka. Ilpemensr  mpumeHHEMOCTH
TeOMETPUUECKON ONTUKHU. I3mydyeHHe 31eKTpOMAarHUTHBIX BOJIH.
3anaszapiBarone noreHuuansl. IloTeHuuanst Jluenapa-Buxepra.
Ilone cucrembl 3apsIoB Ha JaleKUX pacCTOSHHUAX OT HeEe.
JunonsHoe uznyueHue. M3mydenue ObICTPO ABIKYIIETrocs 3apsija.
Topmoxxenue uznyuenueM. Paccesnue 3apspkeHHBIX gacTull /Cp

Pe3ymnbraTsl 00yueHuUs:

3HaeT Qu3nuecKue TEPMHUHBI B 001aCTH TEOPETHUECKON (hU3UKU
VYMeer, HCHONB3yd MaTeMaTHYeCKWil ammapaT H 3HAHUS 110
TeopeTudeckoi (u3UKe, OOBSICHATH MPUPOJHBIE U TEXHOT'CHHbLIE
SBIICHUS

CrocoOeH OpraHM30BaTh NPOCKTHYIO JEATETbHOCTh HAa OCHOBE
3HaHMH B 00JACTH TEOPETHUECKON (PU3UKH

KonTtponsHoe MeporpusaTue o pasueny

ITpoMe)xyTOUHBIN KOHTPOJIb (KOJIMIECTBO OaIOB)

0 — 15 6amos

Texyuuii KOHTPOJIb MO pa3aeny «KBaHToBasi MexaHuKa

1

AynuropHas paborta

Jlexkun

0 — oTCcyTCTBOBAJ HA JICKIIUH
1 — npurcyTCTBOBAI Ha JICKIIMU
[MpakTHYecKue 3aHATHS

Tema:

OCHOBHBIE 3Tallbl Pa3BUTHSA UAEH KBAHTOBOH MexaHUKU. KBaHTOBbIE
CBOWCTBAa D3JEKTPOMArHUTHOIo u3iydeHusa. DoToaneKkTpudeckuit
s dekt. Ypasuenue Dinmreitna. Ddpexr Komnrona. 'nnoresa ae
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0 — oTCyTCTBOBAI Ha 3aHATHU

0,5 — mpucyTCTBOBAJ HA 3aHITHH, HE BBIMOIHSI 331aHIE

1 — BBINOJIHS 33/1aHKUE C TIOMOUIBIO MPENOIaBaATENS

1,5 — BBINONHAI 3aJaHUE CaMOCTOSTEIIBHO, HO C 3aMCUYaHUSAMH IO
BBITIOJTHCHHIO

2 — caMOCTOSTENILHO CIIPABHJICS C BBITIOJHEHUEM 3aaHUs

Hroro:

0 - 24 Gamna

Bpoiins. BonHoBele cBoiictBa wactuu. OmnbiTel J[PBHCCOHA U
Jbxepmepa. OKcllepUMEHTAJIbHBIE IOJATBEP)KJICHUS THIOTE3bI 1€
Bpoitns. JudpakiunoHHbIH OIBIT € IBYMs HIEIAMU

Tema:
BonuoBas  ¢QyHkums coctosHUS yacTuipl.  CTatucTHYecKas
WHTEpHpeTauusi BOJHOBOM ¢yHkuuu. IlpuHuuMn cyneprno3uuuu
COCTOSIHHI.

CooTHOIIEHHsI ~ HeolpeneleHHocTed.  ['panunia

TIPUMCHHUMOCTH KJIACCUYECKOTO croco0a OIUCaHMUs ABICHHMA

Pe3ynbTaTsl 00yueHuUS:

3HaeT ¢u3nUecKue TEPMUHBI B 00J1aCTH TEOPETUUECKOH (HPU3UKH
VYMeer, wHCMONB3ys MaTeMaTHUeCKWd amnmapaT ¥ 3HaHWS 110
TeopeTudeckoi (u3MKe, OOBSICHATH HMPUPOJHBIE U TEXHOI'CHHbLIE
SIBIICHUS

CnocobeH OpraHu30BaTh IPOEKTHYIO EATEIHHOCTh Ha OCHOBE
3HaHUH B 00JACTH TEOPETUUECKON (PU3UKU

CamocrosrenbHast pabora (00s3aTeIbHBIC
(hopmb)

Pewenue 3aoau:

0 — He BBITOJIHUI

0,5 — BBIIIOJIHKII HE BCe 3a0aHUs

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

1,5 — 3aaHue BBITIOIHEHO TIOJHOCTBIO U TPABUIIBHO
Hmoeo:

0 — 16 6amioB

Tema:

IIpencraBienue ¢usnyeckux BedUUUH omneparopamu. [Toctymar o
CIIEKTpe BO3MOXKHBIX 3HaUeHUI (pu3nueckoii BenuuuHsl. [locTynar o
pacnpeneneHnl BepOsTHOCTEeH MO CHEKTpY 3Ha4eHHHd (QU3MuecKoi
Benn4uHbL. OTNHCaHNE COCTOSIHUI CHCTEMBI B KBAHTOBOI MEXaHHUKE.
TTonHblit KBaHTOBOMEXaHMUECKUi Habop. YpaBHenue [lpeaunrepa.
[lpyHOIMT  OPUYUHHOCTH B  KBaHTOBOW  MexaHuwke. CruH
9JIEeMEHTapHBIX YacTull. OrnepaTops! CIIUHA

Pe3ymnbraTsl 00yueHuUs:

3HaeT Qu3nuecKre TEPMHUHBI B 00J1aCTH TEOPETHUECKON (hU3NKU
VYMeer, HCHONB3yd MaTeMaTHYeCKWil ammapaT H 3HAHUS 110
TeopeTudeckol (U3HUKe, OOBSICHATH HMPUPOJHBIE U TEXHOTCHHBIE
SBIICHUS

CriocobeH OpraHM30BaTh NPOEKTHYIO JEATENbHOCTH HA OCHOBE
3HaHUH B 00JACTH TEOPETUUECKON (PU3UKH

CamocrosrenpHast padoTa (Ha BbIOOp)

H3yuenue 0onoIHuUmMenbH020 Mamepuanida no meme:
0,5 — 3 Gama — KOHCIIEKT;

0,5 — 2 6amta — nokiazn.

Hmoeo:

0 - 5 6ammos

Tema:

KBaHTOBass MexaHHWKa CHCTEMbl 4YacTull. BoiHoBas (yHKuus
cuctembl. bo3onsl u pepmuonsl. [puamun [aymu. [lepnonnueckas
cucreMa JIeMeHTOB MeHieneeBa

Pesynbrarsl 00yuenus:
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3HaeT ¢u3uUecKue TEPMUHBI B 00JaCTH TEOPETUUECKON (PU3UKU
VYMeer, wucmonb3ys MaTeMaTHYECKHH amnmapaT ¥ 3HaHUS 110
TeopeTudeckoi (GU3MKe, OOBSICHATH HNPUPOJHbIE U TEXHOICHHbLIE
SBIICHUS

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

KOHTpOJ’ILHOG MEPOIIPUATHUE TTO pa3aCiTy

0 — 10 6amioB

Tema:
KouTponbHas pabora

Pe3ynbTaThl 00y4eHHUS:

3HaeT Pu3nUecKkrue TEPMUHBI B 00JIACTH TEOPETHYECKOH (Ppr3nku
VMeer, HCHONB3yd MaTeMaTHYeCKUil ammapaT M 3HAHUS 110
TeopeTHdeckoll (H3HKe, OOBSICHATH NMPUPOJHBIE W TEXHOTCHHBIE
SIBJICHUS

CnocobeH OpraHm3oBaTh INPOEKTHYIO NEATENbHOCTH Ha OCHOBE
3HaHUH B 00JACTH TEOPETUUECKON (PU3UKU

ITpoMeKyTOUYHBIH KOHTPOJIb (KOJHYECTBO OAIIIOB)

0 — 55 6amioB

HpOMe)KyTO‘{HaH aTTrecrauus

Hpe}.’[CTaBJ’IeHLI B (1)0H,Z[C OLCHOYHBIX CPCACTB IJId HpOMe)I(yTO'JHOﬁ aTTeCTaly 110 JUCHHUIIIINHE

Kypc 4 Cemectp 7-8

Bu KOHTpOIIS MuHHMAITbHOE KOJTHYIECTBO MakcumasnbHoe
OaoB KOJITYECTBO OAJLIOB

HaumenoBanue pasgesna ®u3nka 3JieMEHTAPHBIX YaCTHL

Texymuii KOHTPOJIb IO pa3feny:

1 AynutopHas pabota 3 4

2 CamocrosrenbHas padoTa (cnenuanabHble 00s3aTenbHble HOPMBI) 3 6

3 CamocrosrenbHast pabora (crienuaibHbie GOPMbI Ha BEIOOD) 2 5

KoHTponbHOE MEponpHsITHE 110 pa3aeity 8 15

ITpoMeKyTOYHBIH KOHTPOJIb 14 30

HanmeHnoBaHue pa3zeia JjeKTpoHHasi Teopus. Slnepuas pusnka

Texymuit KOHTPOJIb TIO pa3Aeny:

1 AynutopHas pabora 3,5 6

2 CamocrosrensHast pabota (crienuaibHble 00s3aTeNbHbIe POPMBI) 2,5 4

3 CamocrosrenbHast pabora (cnenuaibHble OpPMBI Ha BEIOOD) - 5

KoHTpoNbHOE MEPOTIPHATHE 10 PA3IeTy - -

ITpoMe)xyTOUHBIN KOHTPOJIb 6 15

ITpomesxyToUuHast aTTeCTamus 56 100
Hroro: 56 100
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Bune! koHTpOIA

[epeyueHpb WM MPUMEPHI 3aTaHUH, KPUTSPHU OLICHKH U KOJIMYSCTBO
GaytoB

Tembl JUIS U3YYCHUS U O6pa3033TeJ'H>HI>Ie Pe3yIbTaThI

Tekyumii KOHTPoJIb Mo pa3aeny «Pu3uka

IJEMEHTAPHBIX YaCTHID»

1 | Aymurophas pabora Jlexumn Tema:
0 — oTcyTcTBOBAN HA JIEKITUH dusnka MHKPOMHpAa M €€ COBPEMEHHOE cocTosiHHe. PyHIaMeHTaIbHBIC
1 — mpucyTCTBOBAI Ha JIEKIIMU B3aUMOJICHCTBHSA U UX XapakTepucTuky. Kinaccudukamms agponos. baprons! u
TIpakTHyecKue 3aHsITUs Me30HbI. CTpaHHBIE W OYapoOBaHHbIC 4YacTUIbl. Kitaccudukanus 4YacTHIl 1Mo
0 — oTcyTcTBOBAN Ha 3aHATHH BPEMEHM JKH3HM: CTAaOWIbHBIE YaCTHIIbI, KBAa3UCTAOWIBHBIE W PE30HAHCHL.
0,5 — npucyTCTBOBA Ha 3aHITHH, HE BBIOIHSI 3a1aHIE Antnuactunpl. Teopun [upaka u Deitnmana. OTKpbITHE MO3UTPOHA H
1 — BBINOJTHSII 3aJaHKE C TOMOIIBIO TIPENoAaBaTes AQHTHUIIPOTOHA
15 BBINIOJIHSUT 33/IaHHE CaMOCTOSITENIFHO, HO C 3aMCYAHWSMHU I10
BBITIOJTHEHUIO Tema:
2 — CaMOCTOSITENILHO CIPABHUIICS C BEITOIHCHHEM 33 1aHHs 3aKOHBI COXpAaHEHHsS W CHMMETPHH. IIpOCTpaHCTBEHHbIE W BHYTPEHHHE
Hroro: cUMMeTpuH. TOYHbIE BHYTPECHHHE 3aKOHBI COXPAHCHUS: 3aKOHBI COXPAaHCHHUS
0 - 4 Ganma JIIEKTPHYECKOTO OapMOHHOTO W JIENTOHHBIX 3apsaoB. HeTouHble 3aKOHBI
coxpaHeHUs. J30cMMMeTpHs ¥ HW30MYJBTHIUICTHI. 3aKOH COXPaHEHHMS
n3ocnuHa. YHUTapHas cuMMeTpust. CynepMyIbTHILUICTEI
PesynbTater 00yuenus:
3HaeT (hU3HYCCKUE TEPMHUHBI B 00IaCTH TCOPETHICCKOH (PHU3UKH
YMeer, UCTIONB3ysl MaTeMaTHUYECKUil ammapar W 3HAHHS [0 TEOPETHYECKOH
¢bu3HKe, 00BICHSITH MPUPOIHBIC U TEXHOTCHHBIC SIBJICHUSI
CrnocobeH opraHu3oBaTh IPOEKTHYIO AEATEIbHOCTh Ha OCHOBE 3HAHUHU B
00JIaCTH TEOPETHUCCKON (DU3HKH
2 | CamocrosrenbHas paboTa BrinonHeHne 1oManIHero 3aJaHust Tema:
(obs3aTenbHBIE HOPMBT) 0 — He BBIMOIHIIT JlenToHBI M KBapKH Kak (yHIaMeHTaIbHBIE YacTHIBL. KBapkoBas CTpykTypa
0,5 — BBIONHUI HE BCE 3aIaHUS 0apHoHOB M Me30HOB. KBaHTOBBIE MPOIECCHL. XapaKTEPUCTHKH KBaHTOBBIX
1 — BBITIOJTHIJT BCE 3a4aHMs, HO €CTh 3aMeUaHuUs mporueccoB. BeposTHOCTh pacmaga W cpegHee BpeMsl JKU3HH YaCTHIIBL.
1,5 — 3a1aHue BBIMOIHEHO MOJIHOCTBIO U IPABUIILHO OddekTuBHOE NONEPEUHOE CEUCHUE PEAKIIH. DBOIIOLHUSI KBAHTOBOH CUCTEMBL.
Hroro: OrmepaTop BOMIONHN. AMIUTHTY/Ia BEPOITHOCTH Tepexo1oB. KBaHTOBas TEOpHs
0 — 6 6amnoB B3aUMOJEHUCTBUSL vacTHLl. Teopus Bo3MyuieHuil. [Iuarpammsl DeliHMaHa.
OOMeHHBIF MexaHu3M B3auMojeicTBuil. DddekTuBHbIi paauyc. KantoBas
aneKkTpouHaMuKa. POTOH Kak KBAaHT JICKTPOMArHUTHOTO B3aMMOJCHCTBHSL.
KanmmbpoBovHast ”HBapHaHTHOCTB Teopuu. beamaccoBocTh (oTOHA.
Pe3ynbratel 00yueHus:
3HaeT Gu3nNUecKue TEPMHUHEI B 001aCTH TeOPETHYECKONH (BU3NKU
YMeeT, HCTONB3ysh MaTeMaTHYECKUIl ammapar W 3HaHHS 10 TEOPETUYECKOM
¢busuKe, 00BICHSITH MPUPOAHBIC U TEXHOTCHHBIC SIBICHUSI
CrnocoOeH opraHu3oBaTh MPOEKTHYIO HEATEIBHOCTh HAa OCHOBE 3HAHWU B
00JIaCTH TEOPETHUECKOH (PU3HKH
3 | CamocrosrtensHas pabora (Ha BeiOop) | M3yueHne JONONHUTENBFHOTO MaTepuaia o TeMe: Tema:
0,5 — 3 Gamia — KOHCIIEKT; CunpHble B3amMojeiicTBus. Teopust simepHbix cuin FOkaBel. KBaHTOBast
0,5 — 2 6amna — mokiaz. XpoMmoauHaMuKa. [JIIOOHBI Kak  KBaHThl CWJIBHOTO  B3aMMOJICHCTBHSI.
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Hroro:
0 - 5 6amnos

HeBbuietanue kBapkoB U3 aapoHa. CnaOble B3auMOAeHCTBUs. XapaKTepHbIE
0co0eHHOCTH ci1a0bIX mporeccoB. Teopus cnaboro B3aumopenctBus Depmu.
VHudukanus 3IEKTPOMArHUTHBIX U Cla0bIX B3auMojeiictBuil. Teopus
anekTpociaboro B3auMojeicTBus BaiinOepra-Canama-I'mamioy. OTkpbITHE
KBaHTOB cllaboro B3aumojeiictBusa. CraHmapTHas Monenb. KamubGpoBouHble
cumMeTpuu. Mexanu3m Xurrca. [Toucku einHON Teopuu (QyHAaMEHTaJIbHBIX
B3auMoeiictBuil. [Ipobnema crabunpHOCTH IPOTOHA. bapuoHHas acumMeTpus
Bcenennoit

PesynbTathel 00yueHus:

3HaeT ¢u3nUecKue TEPMUHBI B 00JIaCTH TEOPETUUECKOH (hu3uKU

YMeeT, UCnonb3ysl MaTeMaTHUeCKUH ammapaT W 3HAHUS 10 TEOPEeTUIECKON
(buznKe, 0OBICHATD IPUPOJIHBIC U TEXHOT'CHHBIC SBJICHUS

CrocobeH OpraHM30BaTh INPOEKTHYIO NEATENPHOCTh Ha OCHOBE 3HAHHH B
00JIacTH TeopeTHUecKol PU3NKH

KoHTposibHOE MEpOTIPHUSTHE 110 Pa3iety

0 — 15 6amioB

Tema:
KoHTtponbHOe MepornpusTue

Pe3ynbraThl 00yueHus:

3HaeT GpU3nYeCKUe TePMHUHBI B 00JIACTH TEOPETHUECKON PU3HKH

VMeeT, UCTIONB3ysd MaTeMaTHYSCKHH ammapar W 3HAaHHMS IO TEOPETHYECKOH
¢bu3uKe, 00BICHSITH IPUPOIHBIE U TEXHOTECHHBIE SIBJICHUS

CrocobeH OpraHu30BaTh INPOEKTHYIO NEATENFHOCTh Ha OCHOBE 3HAHUH B
00JIaCTH TEOPETUUECKOH (PU3HKH

IIpoMeKyTOYHBINH KOHTPOJIb (KOIMIECTBO
0aJII0B)

0 — 30 6amioB

Texkyumuii KOHTPOJIb N0 pa3iesy «JIeKTp

OHHas Teopus. Anepuas pusnka»

1 | Aynuropnas pabora

Jlexun

0 — oTcyTcTBOBAN Ha JIEKLIUH

1 — npucyTCcTBOBAII Ha JICKIIUU

IpakTHyeckue 3aHATUSL

0 — oTcyTcTBOBAN HA 3aHATHH

0,5 — mpucyTCTBOBA Ha 3aHATUH, HE BBITOIHSI 3a1aHIE
1 — BBINOJIHSI 33a/JaHKE C IOMOIIBIO NIPENOAaBaTEeNs

1,5 — BBHINONHAN 3aJaHHE CaMOCTOSITENIFHO, HO C 3aMCUYaHWSIMHU II0
BBIIIOJTHCHUIO

2 — CaMOCTOSTENBHO CIIPABIJICS C BBITOJIHEHUEM 38 TaHHs
HWroro:

0 — 6 6amnoB

Tema:

KBaHTOBOMeEXaHMYECKas TeOpHs atoMa. [IyTH IOCTPOCHHS KBAHTOBOH TEOPUH
atoma. Atom Pesepdopaa, ero HeycroitumBocTh. bBopoBckas Teopus atoma
Bonmoposa. YpaeHenue lllpexuHrepa aist 9acTHIBI B IIEHTPAJBHOM IIOJE.
VYcnosus cyiecTBOBaHus (pru3nueckoro pemienus ypasuenus [lpeanarepa amst
BOJIOPOAOIIONOOHOTO aroMa. YPOBHU OJHEPrHH, IJIABHOE KBAHTOBOE YHCIIO.
BeposTHOCTE TNPOCTPAaHCTBEHHOTO pAaclpefesieHUs 3JIeKTpOHAa B  aTOMe.
AsuMyTanmpHOe M MarHATHO€  KBaHTOBBIE  YHCIA. Uznyyenue
BOJIOPOJIONIOIOOHOTO atomMa. MomeHT ummyibca (orona. [IpaBuina ordopa.
dopmyna bambMepa w OCHOBHBIE CHEKTpaybHble cepur. CIHH 3JIEKTPOHA.
Bozonbl u ¢epmuoHbl. [IpaBUIO CIIOKEHHS MEXaHUYECKUX MOMEHTOB.
FI/IpOMaFHI/ITHOG OTHOLUICHUEC JIA Op6I/ITa,]'[I)HOFO U CIIMHOBOTO MOMCECHTOB.
Pe3ynpTupyromuii MarHUTHBI MOMeHT. CIIMH-OpOUTaIbHOE B3aUMOJICHCTBHE.

Tonkas CTPYKTYypa JIMHUH. ITocrosinHas TOHKOH CTPYKTYPBI.
MsuorosnekTpoHHble  aromsl. Ilpunnun Ilayau. DIeKTpoHHBIE ClIOM H
000IOUKH. DNEeKTpOHHAas KOH(QUIYpalys MHOTOJIEKTPOHHBIX AaTOMOB U

nepuoandeckKas CHUCTEMa DJICMCHTOB. HpaBHna 0T60pa IIpu  HU3ITYYCHUU
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MHOTORJIEKTPOHHBIX ~aroMOB. Kilaccuueckue MoOJENU MOJSIpU3AUM U
POBOANMOCTH. [IpoBOAMMOCTD METayIOB. DJIEKTPUUYECKHI TOK B IIIa3Me.
OneMeHTHI PU3KUKK Ta30BBIX Pa3psA0B. THIIBI CBSA3€H aTOMOB B TBEpABIX TEJIax.
Pacmiennienne sHEpPreTHYeCKNX YpOBHEH BO B3aMMOIECHCTBYIOLIMX CHCTEMax
aTOMOB

Pe3ynbTaThl 00yUeHUS:

3HaeT pU3NYEeCKUEe TEPMHUHBI B 00JIACTH TEOPETHUECKON PU3HKH

VYMeeT, UCTONBb3ysl MaTeMaTHYSCKUil ammapar W 3HaHHS M0 TEOPETUYECKOI
¢bu3nKe, 00BSCHATH PUPOIHBIC U TCXHOTCHHBIC SBICHHS

CrnocobeH OopraHu30BaTh MPOCKTHYIO IEATEIBHOCTh Ha OCHOBE 3HAHUH B
00J1aCTH TEOPETUUCCKON (DH3HKH

CamocrosrenbpHas pabora
(o0s13atenbHbIe HOPMBI)

BrinoaHenye JOMAIIHErO 3a1aHUS:

0 — He BBITOHUAI

0,5 — BBIIIOJIHWII HE BCE 3aaHUs

1 — BEITIOJIHKT BCE 3aJaHMs, HO €CTh 3aMeUaHus

1,5 — 3agaHue BBINIOJIHEHO TOJHOCTHIO U ITPABUIIBHO
Hroro:

0 —4 damna

Tema:

Mojens IByXaTOMHO# LIEMOYKH C TOTEHIHAIBHBIM pebe(oM MpSIMOYTOJIbHON
¢opmbl. OOpazoBaHHE PHEPreTHYECKHX 30H. J[MCTIEPCHOHHBIC KPHUBbBIE IS
CBOOOJTHOTO JJIEKTPOHA M 3JICKTpoHa B Kpuctauie. [lousatue 3¢ddexTuBHO
maccel. KBasuwactunpl. CoOCTBEHHass W IpPUMECHas IMPOBOAUMOCTH
MOJYNPOBOAHUKOB. KOHTAaKT ABYX BBIPOKAEHHBIX  IOJYIPOBOTHHKOB.
[puHiun  gelcTBHA  HONXYNPOBOAHUMKOBOrO  Jlazepa. CBEpXTEKy4eCTh:
KBaHTOBAasi MOJENb U JBYXXKHIKOCTHAS GpeHoMeHonorusl. OCHOBHBIE TOHSATHS
TeopuH cBepxnpoBoaumoctd. Jlenrtonsl u anponsl. Hyxnonsl. IlonsTne
H30CTUHA. DHEPrusl CBSI3W B siApe. BHUIBI sIEpPHBIX peakuii ¥ X OIEHOYHAs
sHepretuka. Peakmus nenenus. [Ipobnema pasnenenus uzoronos. KanensHas u
obonoyeunas mojmenu sapa. Dopmyna Beiinzekkepa. Marudeckue uucina.
[poGema TONTOXKHUBYIIHX CBEPXTSDKEIBIX SJIEMEHTOB

Pe3synbraThr 00ydeHUS:

3HaeT ¢pu3nUecKre TEPMUHBI B 00JIaCTH TEOPETUUECKOM (HDU3UKH

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

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

CamocTrosrenpHas pabota (Ha BEIOOD)

H3ydeHue TOTOTHUTEIBHOTO MaTePHAa 1o TEME:
0,5 — 3 Gana — KOHCIIEKT;
0,5 — 2 6amta — nokiazn.

Hroro:
0 — 5 6amnoB

Tewma:

VYnpasnsaemplil TepMOSIEpHBIA CUHTE3: BHJ peakuui, kpurepuil JloycoHa,
BapUaHTBl peanu3aluu. PaniuoakTUBHOCTb. 3aKOH PaJMOAaKTUBHOIO pacHaja.
CpaBHUTENbHAS OLEHKA MPOHUKAIOMICH CIIOCOOHOCTH pPAa3IMYHBIX BHUJIOB
pamuanuu. EnuHuibel u3MepeHuid B paguanudoHHON (usuke. IloriomieHHas,
SKBUBAJIECHTHAas M OKCHO3MUHUOHHAs J03bl. OJIEMEHTHl paJUallMOHHON
KyIbTypbl. OHEprusi OTHaud IpU U3Iy4yEeHUH KBaHTa. SloepHblii ramma-
pe3oHanc 6e3 oraaun. [Ipumenenus SAI'P. M3MepeHue cBepXMablX YaCTOTHBIX
caBuros. CBs3b MEXIy pajnycoM OOMEHHOIO B3aHMMOJEWUCTBUS M Maccoi
HIOKOS €ro MEepeHOCUYHMKOB. YeThlpe BUIA B3aUMOACHCTBUS, MX OOBEKTHI U
neperocuuku. IlpuHnunel cummerpuun B Muxpomupe. Hecoxpanenue P-
yetHocTu. CrnmpanpHocTh yacthl. PynaamentanbHocTh CPT-cuMmmerpun.
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OCHOBHBIE TPEJCTABICHNUS KBAaHTOBOW JJIEKTPOAMHAMHUKH W €€ TIpymmna
cummertpuu. [lapToHHas Mofenb HyKIOHOB. CXeMa CHIIBHOTO B3aUMOJICHCTBYS
MeX]y aJipoHaMH. BasieHTHBIE 1 MOPCKHE KBapKH. ACUMIITOTHYECKast CBOOO1a
1 KoH(palHHMEHT KBapKOB. M30CTINH, CTPAHHOCTD, YapM, MPEJIeCTh B KBAHTOBOU
XpOMOJMHAMUKE.  DJeMeHTapHass cxema  Ciaboro  B3aUMOJCHCTBHSL.
OnekTpocnaboe B3aWMOJICHCTBHE W €ro TIpylla CHMMETpud. Bemnmkoe
o0beqUHEHHUE: TPyIa CUMMETPHH, BO3MOXKHOCTb IPOBEPKH, CTAOMIBHOCTH
Matepun. O030p QyHIAMEHTAIBHBIX B3aHMMOJCHCTBUH 1O KOHCTAHTE CBA3U.
HavaneHslii 5Tan sBosmonnn BeenenHoi

Pe3ynbTaThl 00yUeHUS:

3HaeT pU3MYECKUE TEPMHUHBI B 00JIACTH TEOPETHUYECKOH (pru3nku

VYMeeT, UCTONB3ysl MaTeMaTHYSCKUil ammapar W 3HaHHS MO TEOPETHUECKOM
¢bu3nKe, 0OBSCHATH IPUPOIHBIC U TCXHOTCHHBIC SBICHHS

CrniocobeH opraHu3oBaTh MPOEKTHYIO AEATEIBHOCTh Ha OCHOBE 3HAHUH B
00J1aCTH TEOPETHUECKON (HU3HKHU

KOHTpOJIBHOE MEPOTIPHUSTHE 110 Pa3zieny

Tema:
KouTtponbHas paboTa

PesynbTater 00yuenus:

3HaeT pU3NYECKHEe TEPMHUHBI B 00JIACTH TEOPETHUECKON (PU3UKH

YMeeT, uCnonp3ysl MaTeMaTHUeCKUH ammapaT W 3HAHUS 10 TEOPEeTUIECKON
(usuke, OOBACHATH IPUPOTHBIE U TEXHOT'CHHBIE SIBIICHHS

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

ITpoMe)xyTOUHBIN KOHTPOIb (KOIMYECTBO
0aJLIOB)

0 — 15 6amros

[IpomerxyTouHas aTTecTalus

HpCL[CTaBJ'ICHbI B ¢)OH}IG OLCHOYHBIX CPCACTB IJId l'lpOMC)KyTO'{HOFI aTTeCTallvM 110 JUCHUIIJIMHC
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