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YTBEPXIAIO
[IpopexTop no YMP u KO,

npeacenareilks YMC CI'CITY
_p/_‘ﬂ:&ﬁzj" H.H. Kuciosa

MOAVYJb "IPEAMETHOE OBYUEHUE. ®PU3UKA"
OcHOBBI TEOpEeTHYECKOU (PUUKU
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

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

VYueOHblii an OMDOU-623MDo(51)
Hanpasnenue noaroroBku: 44.03.05 Ilenaroruueckoe oOpazoBaHue (C ABYMs HpoduisMu
MTOATOTOBKH)

Hanpasnennocts (npo¢uis): «MaremaTukay u «Du3nkay

Kanudukanus O0axanasp

dopma o0yueHHs ouHas

OO0mast Tpy10eMKOCTh 12 3ET

Yacos 1o yueOHOMY ILIaHy 432 Bunbl KOHTpOAsT B ceMecTpax:
B TOM YMCJIE: JK3aMeHbI 4, 8
AyJUTOPHBIE 3aHATHS 166 3a4eThl 5, 6

3a4eThI C OLIEHKOU 7

caMoCTOsTeIbHas paboTa 266

Pacnpeaenenne YacoB JUCHUILIMHBI IO CEMeECTPpaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 4(2.2) 5(3.1) 6(3.2) 7(4.1) 8(4.2) Htoro
Bux sansTuit vi | e | v | popg | voo [ e | v | pop | voo | pooz | v | P
Jlexnym 16| 16 (10| 10 | 10| 10 (16| 16 | 10| 10 | 62 | 62
[IpakTuueckue 26| 26 |16 | 16 | 18| 18 | 26 | 26 | 18 | 18 |104| 104
B ToMm uncine uHT. 6 6 4 4 6 6 6 6 6 6 28 | 28
HUroro ayn. 42 | 42 | 26| 26 |28 | 28 | 42 | 42 | 28 | 28 |166| 166
KonrakThas paboTa 42 | 42 | 26| 26 |28 | 28 | 42 | 42 | 28 | 28 |166| 166
Cawm. pabora 66 | 66 | 46 | 46 | 44 | 44 [ 66 | 66 | 44 | 44 |266| 266
HUroro 108 108 | 72| 72 |72 | 72 |108| 108 | 72 | 72 |432| 432




Hampasnenue noaroroku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ ABYMs MPpO(IISIMI ITOITOTOBKH)
Hanpasnenrocts (mpoduis): «Maremaruka» u «Pusuka»
Paboyast mporpamMma JUCHUIIINHBI «MeToJIbI ¥ CPEICTBA 3aIUThI HH(POPMALUI
IIporpammy cocraBui(u):

SAnkesuy Onbra AJeKcaHpoBHA

IMpn Hanuuuy 0OyYaromuXcsl U3 YUCIA JHL C OTPAHMYESHHBIMHA BO3MOKHOCTSIMH 3I0POBbBS, KOTOPBIM HEOOXOIUM OCOOBIH MOPSIIOK
OCBOCHHMS JUCIHMIUIMHBI (MOAYJIS), O MX JKENaHUIO pa3padaThiBaeTcs aJaNTHPOBaHHAs K OIPAaHUYEHUSM HMX 3JI0pOBbS padoyas
porpamMMa JUCLHIUIUHEI (MOILYJIsT).

Pabouas mporpaMma AUCIUIUTHHBL

OCHOBBI TeOpPeTHYECKOH (PUIUKHU

paspaborana B coorBeTcTBuu ¢ ®I'OC BO:

DepepabHbIi TOCYAapCTBEHHBIH 00pa30BaTebHBII CTAHAAPT BBICIIEr0 00pa30BaHus — OaKalaBpHaT 110 HAPABICHHUIO TOATOTOBKU
44.03.05 Tlenarorunueckoe oOpazoBaHue (¢ 1ByMs NpoQuIsIMU NOAroTOBKH) (prka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HAa OCHOBAHUHA y‘IEGHOFO IJ1aHa:

Hamnpasnenue noarorosku: 44.03.05 ITenaroruueckoe oopasoBanue (¢ AByMs NpoGHIsIMU IOJTOTOBKN)
Hanpagsnennocts (npodunp): «Maremaruka» u «Du3ukar»

yTBepKIeHHOTo y4éHbIM coBeToM CI'CITY ot 28.10.2022 npoTtokon Ne 4

Pabouas nporpamma oro0peHa Ha 3aceaHuu Kadeapsl

(DI/BI/IKI/I, MAaTEMAaTHUKH U METOAUKHU Oﬁy‘lel-ll/lﬂ

[Iporokom ot 25.10.2022 r. Ne3
3aB. kadenpoii E.B. [Nanuera

Hauansauk YOIT

/7~ HA. JlomMaHMHA
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Hampasnenue noaroroku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ ABYMs MPpO(IISIMI ITOITOTOBKH)
HanpasnenHocTs (mpodmis): «MartemaTnka» u «Dusnka»
Paboyast mporpamMma JMCHUIIINHBL «MeToJIbl ¥ CPEICTBA 3aIUThI HH(POPMALHI

1. HEJIX 1 3AJAYN OCBOEHUA JTUCIIUITIJIMHBI (MOYJIS)

eap u3yyeHus: IMCUMIVIMHBI: CHCTEMATU3NPOBAHHBIE 3HAHHS O0YyJaroIMXcsl B 00J1aCTH TEOPEeTHIECKOH (DH3UKU

3agauy u3yyeHust AMCUMILUIMHBI:

- (opMHpOBaHHE YMEHHH OOBSCHATH NMPHUPOAHBIE M TEXHOTEHHBIE SIBICHHS, MCIONB3ys MAaTEMAaTHYECKUH ammapaT W 3HAHMS 10
TEOPEeTHUECKON (pu3nKe

- pa3BHUTHUE CIIOCOOHOCTEH K OpTaHU3alUU POCKTHON JIETEIPHOCTH Ha OCHOBE 3HAHHMW B 00JIACTH TEOPETHYECKOM HU3NKH

O6J1acTh NpodeccHOHAIbHOI JesiTebHOcTH: 01 O6pa3oBaHue U Hayka

2. MECTO JUCHHATIIUHBI (MOJIYJISI) B CTPYKTYPE OGPA3OBATEJILHOM TPOT'PAMMBI

Iukn (pasgen) OIT: |B1.0.09

2.1| TpeGoBanus k MpeaBaAPHTEIHLHOI IOATOTOBKE 06YYAIOIIEIOCS:

Coniep)kaHre JUCHHUIUIMHBI 0a3upyeTcsl Ha MaTepuae:

HIKOJIBHOI'O Kypca (bI/ISI/IKI/I, MaTCMaTUKH, I/IH(l)OpMaTI/IKI/I u I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaIlI/IOHHLIX TEXHOJIOTUH

Ilepgaroruka

JUCIHUIIIAH MOZ[yJ'IeIZ «HpeZ[MeTHOG 06y'{CHI/IC. Maremaruka» u «HpeZ[MeTHOC O6y‘ICHI/IC. duszukarn

Mertoauka o0ydeHust Gpusnke

2.2|IucuMnianHbl (MOAYJIM) M MPAKTHKHU, JUIsi KOTOPBIX OCBOEHHME JAHHOW AUCHUTIMHBI (MOIYJIsI) Heo0X0MMMO KaK
npeAlecTBYIONee:

DIEeKTPOPaTNOTEXHIKA

AcTpoHOMHUS

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJIY.JIST)

OIIK-8. Cnoco0eH ocylecTBJISATh NeJarornyecKylo J1esiTeJJbHOCTh HA OCHOBE CIIeNHAJILHbIX HAYYHbIX 3HAHHIT

OIIK-8.3. Brageer: meTonamu, popMaMu U cpecTBAMH 00yUeHNsl, B TOM YN cJIe BHIXOASIIUMU 32 pAMKH Y4eOHbIX 3aHSITHI, ¢
Y4€TOM BO3MOKHOCTEH 00pa30BaTeIbHOI OPraHu3aln, MeCTa )KHTeJILCTBA H HCTOPHKO-KYJIBTYPHOT'0 CBO€0Opa3Usi pernoHa.

3HaeT ¢pu3nUecKre TEPMUHBI B 00JIACTH TEOPETUUECKOH (HU3UKH
YMeer, HCHOMB3Ys MAaTEMAaTHIECKHIA alTapaT U 3HAHUS [0 TEOPETHIECKOH (H3uKe, OOBACHATH IPUPOIHBIC I TEXHOTCHHBIC SBICHHS
Crioco6eH OpraHu30BaTh IPOESKTHYIO JEITEIbHOCTh HA OCHOBE 3HAaHUH B 00JIACTH TEOPETUIECKON (PU3UKH

4. CTPYKTYPA U COJIEP’KAHME JUCIATIIMHBI (MOJLY.JIST)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | YacoB |HHTepakT.
3aHATHUS / Kype

Pazgen 1. Kitaccuyeckas MeXaHMKa U TEOPHS OTHOCHTEJILHOCTH
1.1 |Kunematuka Touxu /JIex/ 4 2 0
1.2 |VYpaBHenus nsmxenus /Jlex/ 4 2 0
1.3 |ABmxenue TBepmoro Tena /Jlex/ 4 2 0
1.4 |3akonbl coxpanenus /JIek/ 4 2 0
1.5 |Mansie koneGanus /JIex/ 4 2 0
1.6 |Kanonuueckue ypaBHenus /JIek/ 4 2 0
1.7  |OcHoBHI cenMaIbHON TEOPUH OTHOCUTENBHOCTH /JIeK/ 4 2 0
1.8 |PensTuBUCTCKAst MexaHWKa /JIek/ 4 2 0
1.9 |BBexmenue B kinaccuueckyto Mexanuky /TIp/ 4 2 0
1.10 |Kunemaruka Touku /TIp/ 4 4 0
1.11 |VYpaBHenus nemwxenus /Tp/ 4 6 0
1.12 |3akonsI coxpanenus /T1p/ 4 4 4
1.13 |Mansie konebanus /TIp/ 4 6 0
1.14 |OcHOBHBIE MOJOKEHHS CIIENUAIBHON Teopun oTHOCHTENbHOCTH /TIp/ 4 2 2
1.15 |PenstuBncrckas mexanuka /IIp/ 4 2 0
1.16 |KunemaTWka MaTepHalbHOW TOYKH B JICKAPTOBBIX KOOpAMHATaX. VIHTEerpupoBaHHE 4 10 0

BTOporo 3akoHa Heiorona. OOO0OIIEHHBIE KOOpAMHATHL I[IPUHIMI HAaMMEHBLIEro

nedictBus. Ilpuniun orHocutensHocTH lamunes. @Dynkiusa Jlarpamka cBoOOAHOH

yacrtuipl. /Cp/
1.17 |Dyskuwms Jlarpanxa CUCTEMbl YacTHI. YTJOBask CKOPOCTh. TeH30p MHEpIUH. MOMEHT 4 10 0

uMmnynabca TBepaoro Tena. CONPUKOCHOBEHUE TBEpAbIX Teld. JIBIXKEHUE B

HeMHepLuuanbHOU cucteme orcuera /Cp/
1.18 |Omeprusa. Wmmynsc. Llentp muepuuu. MomeHT mMmynbca. OJHOMEpPHOE ABIDKCHHE. 4 10 0

ITpuBenenHas macca. JIBukeHue B LeHTpalbHOM nose. Kemneposa 3anaua. YpaBHEHUS
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Hampasnenue noaroroku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ ABYMs MPpO(IISIMI ITOITOTOBKH)

Hanpasnennocts (mpoduis): «MaTtematukay u «Du3nkay
Paboyast mporpamMma JUCHUIIINHBL «MeToJIbl ¥ CPEICTBA 3AIUThI HH(POPMALHI

lamunbrona. YpaBuenus ['amunbroHa-SIxo6u /Cp/

1.19

Anuabaruueckue uHBapHaHThl. CBOOOAHBIE OJHOMEpHBIE KoJjieOaHMs. BbIHYXIEHHbIE
koneOanus. KorebaHus cUCTeM CO MHOTHMH CTENEHSMH CBOOOIBI. 3aTyxaroliue
KoyeOaHus. BeIHyX/IeHHbIE KoyieOaHHMs NpU Hanuuuu TpeHusa. [lapamerpuueckuii
pe3oHaHC. AHrapMmonudeckue xosnedanus /Cp/

10

1.20

CkopocTh pacnpocTpaHeHus: B3ammojeicTBuil. MHrepBan. CoOCTBEHHOE BpeMsi.
[IpeodpazoBanue Jlopenna. [IpeoOpasoBanue ckopocTd. YeTblpeXMepHBIE BEKTOPHI.
DHeprus W UMIylIbc. YeTwlpexMmepHbIi uMmynsc. Pacmany wactmm.  Ympyrue
cToikHoBeHus yacTui /Cp/

26

Paznen 2. DiekTpoAMHAMHKA

1.22

Bsenenue B snekrpoauHamuxy /Jlex/

1.23

dusnyecKre OCHOBBI AIIEKTpOAnHaMuKH /JIek/

1.24

OCHOBHEBIC TOHATHUS QJICKTPOAMHAMHUKH /TTex/

1.25

CTanuoHapHOe dJIEKTPOMArHUTHOE T10J1€. IIOTEHIHANIBI U TEH30D 3JEKTPOMAarHMTHOIO
niouts /JIex/

ol ol o]l o1
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1.26

VpaBHeHus: MakcBeiUIa B 4eThIpeXMepHOH opme. DiiekTpoMarHuTHeIe BOJIHEI /JIex/

1.27

OCHOBHBIE TOHATHSA dJIeKTpoarHAMUKH /TIp/

1.28

CrarioHapHoe 31eKTpoMarauTHoe nosne /IIp/

1.29

IToTeHIMaNbl U TEH30p 3IeKTpoMarauTHoro moss /TIp/

1.30

VpasHenus: Makcseinia /TIp/

131

DrekTpoMarauTHeie BoJHbI /TIp/

Ny NS [N SY S Y N

1.32

OCHOBHBIE TIOHATHS 3JEKTPOJMHAMUKHU: 3JIEKTPUUECKUN 3apsf, SJIEKTPUUECKUH TOK,
JIEKTPUYECKUI JUITOJIb, JWUNOJIBHBIM MOMEHT, AWIOJIBHBIH MOMEHT 3JIEKTPUYECKOTO
TOKA. ONEKTPUYECKUE M MATrHUTHBIE MYJIBTUIIONU. OJEKTpUYecKass M MarHuTHas
HanpsHKEHHOCTH. BeKTopbl MarHUTHON MHAYKIIMH M 3JIeKTpudeckoro cMemienus. I[Torox
JNEKTPUYECKOTO W MAarHUTHOTO TOJIA. DJIEKTPUUECKHE M MAarHUTHbBIC CHJIOBBIE JIMHUH.
Onexrpoctarnyeckuil norenuuain. Ianenue HanpshkeHus. ConpoTHBICHHE POBOJHUKA
n 3akoH Oma. 3akoH KynoHa, 3aKkoH 3neKTpoMarHnTHON MHAYKUMU. CHCTEMBI €INHUIL
n3MepeHus GU3MYECKUX BETMYHMH. DJIeKTPpOIBIDKYIIas cuia. 3akoH J[xoynsa-Jlenma /Cp/

ol ol o o1l o1 o1l o1
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1.33

CraunoHapHO€ 3JEKTpPOMarHuTHOE Mojie. YpaBHEHHs MakcBemaa sl CTallMOHAPHOTO
9JIEKTPOMAarHUTHOTO NONS B aud(depeHanbHOR M HHTerpaabHol dopme. ['paHndHBIE
YCIOBUSL JUIi  BEKTOPOB  CTAllMOHAPHOTO  3JICKTPOMArHUTHOTO TOJS. DHEpPrus
CTALIOHAPHOTO 3JIEKTPOMAarHUTHOro mnonsa. Teopema 00 OJHO3HAUHOCTH PpEIICHUS
YpaBHEHHH CTaIl[HOHAPHOTO D3JEKTPOMArHUTHOTO mojs. CKaIsApHBIA M BEKTOPHBIN
MOTEHIMANBl  CTAI[MOHAPHOTO 3JEKTPOMArHUTHOTO TMOJS. YCIOBHA —KaJHOPOBKH.
Vpasuenus Jlanmaca u [lyaccoHa 1uis BEKTOPOB CTAallMOHAPHOTO 3JIEKTPOMArHUTHOTO
moJist /Cp/

12

1.34

CKalspHBIH W BEKTOPHBIA IOTEHIHMANbl 3JIEKTPOMAarHuTHOro mnoist. KammbpoBounas
WHBAapUAHTHOCTh 3JIEKTPOMArHUTHBIX TMOJIeH. YCIOBUS KaJIMOPOBKH: KYJOHOBCKAs
kanuOpoBka U kannbpoBka JlopeHua. Ypasuenus Jlamnaca, [Tyaccona u Jlanambepa s
CKaJISIPHOTO M BEKTOPHOI'O NMOTEHIMAJIOB 3JIEKTPOMATrHUTHOIO MOJs. MeToabl perieHus
3aa4 JJIs IEPEMEHHOT0 AJIEKTPOMArHUTHOTO NOJs. TeH30p 3J1€KTpOMarHUTHOTO MOJIS.
VYpaBHeHHE IBIXKEHHUS 3apsDKCHHOW YacTHMIBI B JJIEKTPOMAarHUTHOM IIOJie B
yeTbipexmepHoi hopme. Jlarpankuan u AeHCTBHE IS IEPEMEHHOTO 3JICKTPOMATrHUTHOTO
nosst. BeiBox ypaBHeHMIT MakcBeruia ¢ TOMOIIBIO BapUaMOHHBIX MPUHIUIIOB /Cp/

12

1.35

TeH30p ANIEKTPOMAarHUTHOTO MOJs. YpaBHeHUs MakcBeiula B YeThIpexMepHoi dopme.
4-moTeHIMaN 3JIEKTPOMArHUTHOTO TIOJISA. OJIEKTPOMAarHUTHBIE BOJIHBI B BEIIECTBE.
@®opmyna MakcBemia. JJeKTpOMarHuUTHas MpUpoAa cBera. MoHOXpoMaTH4ecKas
IUTOCKAsl JIEKTPOMAarHuTHasi BosHA. OTpakeHHE U IMPENOMIIEHHE 3JIEeKTPOMAarHUTHBIX
BOJIH. DHEprus U MMILYJIbC 3JIEKTPOMArHUTHOM BOJHBL CIEKTpalbHOE pa3loikKEeHUE.
YacTuuHO MOJsIpU30BaHHBIN cBeT. 'eomerpuueckas onrtuka. IIpenensl mpuMeHUMOCTU
TeOMETPHYECKON ONTHKH. V3mydeHue SIeKTPOMArHWTHBIX BOJH. 3ara3/bIBaloliie
noreHuuansl. Ilorenuuanst Jluenapa-Buxepra. Ilone cucTeMsl 3apsfoB Ha JalleKUX
paccTosiHUAX OT Hee. JAunonpHoe u3nydeHue. M3mydeHne ObICTPO ABIKYIIETOCS 3apsiaa.
Topmoskenue uzinydeHneM. PaccesiHue 3apsikeHHbIX Yactuil /Cp/

12

Pa3nen 3. KBanToBasi MexaHuka

Crpanuua 4 u3 33




Hampasnenue noaroroku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ ABYMs MPpO(IISIMI ITOITOTOBKH)

Hanpasnennocts (mpoduis): «MaTtematukay u «Du3nkay
Paboyast mporpamMma JUCHUIIINHBL «MeToJIbl ¥ CPEICTBA 3AIUThI HH(POPMALHI

1.36

BBezienne B KBaHTOBYIO MexaHUKY /JIex/

1.37

du3nuecKre OCHOBBI KBAHTOBOM MexaHUkH /JIex/

1.38

OcHOBHBIE TIOJ0KEHU KBAaHTOBOM MeXxanuku /JIex/

1.39

KBanroBomexaHudeckue npuioxenust /JIex/

1.40

BBezenne B KBaHTOBYIO MexaHuKy /TIp/

1.41

du3nueckre OCHOBBI KBaHTOBOM MexaHuku /IIp/

1.42

OCHOBHBIE MOJIOKEHHST KBAHTOBOW Mexauuku /T1p/

1.43

KBanroBomexanunueckue npuinoxenus /Ip/

OO BN

1.44

OcHOBHBIE STambl pa3BUTHSI WAEH KBAaHTOBOW MexaHUKU. KBaHTOBBIE CBoOicTBa
JIEKTPOMAarHUTHOTO u3lydeHus. doroanexrpudeckuii s3gpdexr. YpapHeHue DHHIITENHA.
O¢ddexr Komnrona. I'mnortesa ge bpoiina. BonHoBbie crolicTBa uwacTtui. OTBITEI
HsBuccona u JlxxepMmepa. DKCIIEPUMEHTANIbHBIE TOATBEPKACHUS THIOTE3bl e bpoins.
JubpakioHHbIH onbIT ¢ AByMs mieasmu /Cp/

[o2] le>] e ] Nep] ler] lep] Ner) lep) lep)

=
N

OoO|o| Ol I O|O|O| O

1.45

BonroBast ¢yHKIUA cocTosHMS dacThmbl. CTaTHCTHYECKas HHTEPHpETalds BOJTHOBOI
¢bynkuuu. [punnun cynepnosunuu cocTosHUN. COOTHOIIEHUS HEOHpEeIeHHOCTEH.
I'paHuIla MPUMEHUMOCTH KITACCHUECKOTO CIIoco0a onucanus siBienuit /Cp/

12

1.46

ITpenctaBneHue GpU3NUECKUX BENUYUH onepaTopaMu. [TocTynat o cnekTpe BO3MOXKHBIX
3HaueHui ¢uzndeckoil BenuuuHel. IlocTynmar o pacnpeleneHHH BeposTHOCTell 1o
CTIEKTPY 3Ha4YeHHH QU3HIecKoi BennauHbl. ONHCcaHne COCTOSHAI CHCTEMBI B KBAHTOBO
MexaHuke. [TonmHbli kBaHTOBOMeXaHUueckuil Habop. Ypasuenue lllpeaunrepa. IIpunuun
IIPUYUHHOCTY B KBaHTOBOIl MexaHuKe. CIIUH 37eMeHTapHbIX YacTull. OnepaTopsl ClIMHA
/Cp/

10

1.47

KBaHTOBass MeXaHMKa CHCTEMbl YacTHll. BoyiHOBas (YHKIHS CHCTEMbl. BO30HBI U
¢depmuonsl. [punanun [aynu. ITepuoauyeckas cucrema snemenToB Meneneesa /Cp/

10

Paznen 4. ®dusnka 31eMeHTAPHBIX YACTHI

1.48

Beenenue B UMKy 371€eMEHTapHBIX yacTuil /JIex/

1.49

Knaccuguxanus B3aumoneiictsuii u yactun /JIex/

1.50

Ipunnune: cummerpuu /Jex/

151

OCHOBBI COBPEMEHHOI! (PU3UKM BBICOKUX dHepruii /JIex/

1.52

Beenenue B ¢pusuky smementapusix gactui /I1p/

1.53

Knaccudukanus B3anmonaeiictsuii u yactui /TIp/

1.54

Mpuamunser cummerpun /Tlp/

1.55

OCHOBBI COBPEMEHHOI! (hu3uKK BhICOKUX dHepruii /I1p/

o|lo|lo|o| |

1.56

du3nKa MEKPOMHpA U ee COBpeMeHHOe cocTosiHre. PyHIaMeHTaIbHbIe B3aHMO/IHCTBHIS
n ux xapakrepuctuku. Kiaccudukanus aapoHoB. Bapuonsl u Me30oHbsl. CTpaHHBIE U
O4YapoBaHHBIE dYacTHIBL. Kiaccupukanus 4YacTHI[ MO BPEMEHM JXM3HH: CTaOWIBHBIC
JaCTHUIBI, KBa3UCTAOMIIbHEIC U pe30oHaHCHL. AHTH4YacThIbl. Teopun [upaka n deifHmana.
OTKpHBITHE TO3UTPOHA U aHTHIIPOTOHA /Cp/

EN] IEN] IEN] IEN] [EN] [EN] BN BN BN

=
o

(@] Nol No] ol ol ol Nol Nol N}

1.57

3aKOHBI COXPaHEHHS M CHUMMeETpHH. [IpOCTpaHCTBEHHBIE M BHYTPCHHHE CHMMETPHU.
TouHble BHYTPEHHHE 3aKOHBI COXPAHCHHS: 3aKOHBI COXPAHCHHS JIICKTPUYECKOTO
OapHOHHOTO ¥ JICNITOHHBIX 3apsioB. HeTouHbIe 3aKOHBI COXpaHEeHHs. V30cuMMeTpus 1
M30MYIBTHUIUICTEL.  3aKOH  COXPaHEHMS  W30CIHHA.  YHHTapHas  CHMMETPHS.
Cynepmynsruiuietst /Cp/

16

1.58

JlenTOHBI M KBapKH Kak (pyHAaMEHTaIbHbIE YacTHIBI. KBapKoBas CTpyKTypa 6apHOHOB U
Me30HOB. KBaHTOBBIE Mpomecchl. XapaKTepHUCTHKNA KBAaHTOBBIX MPOIIECCOB. BeposaTHOCTh
pacmaga M CpeAHee BpeMs JKWU3HM 4YacTHIbL. OQPQPEKTHBHOE NOMEPEYHOE CEYCHHUE
peakiuu. OBOJIOUWS KBaHTOBOM cucTeMbl. Omneparop JBONIONMH. AMIUIUTYHAA
BEPOSTHOCTH TepexoqoB. KBaHTOBas TeopHs B3aMMOJCWUCTBUS dYacTHL. Teopus
Bo3mymieHuit. Jluarpammbl @eitimana. OOMEHHBI MEXaHHU3M  B3aMMOJICHCTBUIA.
Oc¢¢extuBubiii  paamyc. KsantoBas  snekrpopuHamuka. DOTOH  KaK  KBaHT
3JIEKTPOMArHUTHOTO  B3auMojelcTBus. KannOpoBouHass WHBapHAHTHOCTH TEOPHH.
BesmaccoBocth potona /Cp/

20

1.59

Cunbnble B3aumozneiictBus. Teopus saepubix cui FOxaBbl. KBaHTOBass XpOMOAUHAMUKA.
I'mooHBI Kak KBAaHTHI CHJIBHOTO B3aMMOJeWCTBHUsA. HeBplneTanme KBapKOB M3 aIpoHA.
Cnabble B3aUMOJEHCTBUA. XapaKTepHble OCOOEHHOCTH cIabbIX IpoueccoB. Teopus
cnaboro B3aumojeilctBus Pepmu. YHubHKALUS SIEKTPOMATHUTHBIX U CHa0bIX

20
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B3aMMOJECHCTBUN. Teopust 3JIeKTpOocIadboro B3aMMOICHCTBUS
Baiin6epra-Canama-I'mamoy.  OTkpbITuE — KBaHTOB  cl1aboro  B3aUMOJECHCTBHS.
CrannaprtHas mozeib. KamuOpoBounsie cimMeTpuu. Mexanusm Xurrca. [Toucku equHoi
Teopur (PyHIAMEHTANbHBIX B3auMojeiicTBuil. [IpoGiema CTaOMIBHOCTH NPOTOHA.
bapuonnas acummerpus Beenennoii /Cp/

Pa3znea S. DiexkTponHas Teopus. SinepHas ¢pusuka

1.60

Teopust KpucTanIM4ecKO! peleTky. 30HHast TeOpus KpUCTawioB /JIex/

1.61

CraTtucTika HocuTenei 3apsnoB /Jlex/

1.62

IMonapuzanus 1u3IeKTPUKOB. MarnutHoe ynopsigouenue /JIex/

1.63

CeepxnpoBoauMocTs /JIek/

1.64

®uzuka aTomHoro sapa /Jlex/

1.65

Teopwust KpucTamnaeckoit pemerku /TIp/

1.66

3onHas Teopus kpucramos /IIp/

1.67

Craructuka Hocutenei 3apsios/IIp/

1.68

Kunernueckue siBieHus B kpuctamiax /IIp/

1.69

Monspuzarus gudsaektpukos /TIp/

1.70

MarnutHOoe ynopsinouenue /IIp/

1.71

CaepxmnpoBoaumocts /TIp/

1.72

®usuka aromHoro siapa /Tp/

1.73

Beenenue B ¢pusuky QyHnameHTanbHbIX B3auMoeiicteuii /Ip/

NINININIDNININININIDNINIDNINDN

1.74

KBanToBoMexaHndeckass Teopus aroma. ITyTu moctpoeHus KBaHTOBOH TEOpHM aToMa.
AtoM Pesepdopma, ero HEyCTOWYMBOCTh. BOpOBCKas TeOpus aroMa BOJOPOJA.
VYpasuenune lllpenunrepa 1uis 4aCTULBI B LIEHTPAIBHOM IOJE. Y CIOBHS CYIECTBOBAHMS
¢mudeckoro penienus ypasHeHus Lllpenunrepa mis BoAZopoaonomoOHOTO aroma.
YpoBHHM BHEpPruu, TIJIaBHOE KBAHTOBOE YHUCIO. BeposATHOCTh IPOCTPAHCTBEHHOTO
pacrmpeiesieHs 2J€KTpoHa B aToMe. A3MMyTaJbHOE M MarHUTHOE KBAaHTOBBIE YMCIIA.
Uznyyenne BonopoaonogooHoro aroma. MoMmeHT umMmynbca ¢oroHa. [Ipasma otdopa.
@®opmyna banpmepa u OCHOBHBIE creKTpasibHble cepuu. CnMH 3eKTpoHa. Bo30HBI 1
¢depmuonsl. [IpaBuIIO CIIOXKEHHUSI MEXaHUUECKUX MOMEHTOB. [ MPOMAarHuTHOE OTHOILICHUE
JUIl OpOMTAIbHOTO M CIMHOBOI'O MOMEHTOB. Pe3yNnbTHPYIOUIMA MarHUTHBIH MOMEHT.
CruH-opOuTtanpHOe B3auMoneicTBUe. ToHKas cTpykTypa nuHHAN. [locTosiHHAs TOHKOH
CTPYKTYpbl. MHOrosnekTponssle atombl. [Ipunnun Ilaynmu. DnexTpoHHBIE clloW U
000J109KH. DIEKTPOHHAS KOH(UTYpALMsi MHOTORJIEKTPOHHBIX aTOMOB U MEPHOANYECKAs
cucrema 3neMeHTOB. IlpaBuima orbopa Hpu H3JIyYEHHH MHOTOBJIEKTPOHHBIX aTOMOB.
Knaccuueckne mogmenu mnonspusanud M npoBoguMoctd. IIpoBogumocTs MeTayuios.
DJIEeKTPUUECKHH TOK B IDIa3Me. DJEMEHTHl (DM3MKU Ta30BBIX pa3psaoB. THIBI cBszeit
aTOMOB B  TBEpAbIX Tenax. PacuienyeHne  SHEpreTHYECKUX  YpPOBHEH  BO
B3aUMOJICHCTBYIONINX CUCTeMax aToMOB /Cp/

00| 00| Co| 0| ©0| 00| CO| CO| CO| CO| CO| CO| OO O
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1.75

Mopnenb TByXaTOMHOH LEMOYKH C MOTSHIMAIBHBIM pelbe)OM MPSIMOYTOIBHOU (OPMEL.
O0pa3oBaHue SHEPreTUYECKUX 30H. JIMCIIEpCHOHHBIC KPUBBIC [II CBOOOIHOTO JIEKTPOHA
1 37eKTpoHa B kpucraiie. [loustue 3gdexrnBHoi Maccel. KBazuuactuisl. CoOCTBEHHAS
W TIpUMECHas NPOBOJAUMOCTH IOJYIPOBOJHUKOB. KOHTaKT JBYX BBIPOXKICHHBIX
MOJIyPOBOAHUKOB. [IpuHIIMI AeiicTBUS MOITyIPOBOIHUKOBOTO Ja3epa. CBepXTEeKy4ecThb:
KBaHTOBask MOJIENIb U JABYXXKHJIKOCTHast (heHOMEeHOJIOTHs. OCHOBHBIC MOHATHS TEOPUH
CBEPXIIPOBOJUMOCTH.

Jlenronsr u aaponsl. Hykmnonsl. [lonstue m3zocnmunHa. DHeprusi cBs3u B sape. Buabl
SIIEPHBIX PEakIuii W WX OIeHOYHas »JHepreThka. Peakmms pnemenus. [IpobGrema
pasnenenus nzoronoB. KamensHast u o6onoueunas moaenu siapa. Gopmyna Beitzekkepa.
Maruueckue yucia. [IpoGnema TONT0KUBYIIMX CBEPXTSDKEINBIX 311eMeHTOB /Cp/

14

1.76

VYnpasisgemplii TEPMOSJIEPHBI CHHTE3: BUJ peakuuid, kputepuil JloycoHa, BapuaHTEI
peamm3anmu. PannoakTHBHOCTh. 3aKOH paaMOakTHBHOTO pacnaga. CpaBHHUTETbHAs
OLIeHKa IIPOHUKAIOMIEH CIOCOOHOCTH Pa3IMYHBIX BHAOB paananui. Exuaume n3mepennit
B paguanuoHHoll ¢usuke. IlornomeHHas, 5KBUBaJEHTHAas U HKCIO3UIMOHHAS O3Bl
DneMeHTHI paAalliOHHON KyIbTYphl. DHEPT sl OTJA4X IPU U3TYyICHUH KBaHTA. S IepHBIA
ramma-pe3oHanc 6e3 ormauu. Ilpumenenus SAI'P. M3MmepeHue cBepXMalbIX YaCTOTHBIX
caBuros. CBs3p MEXIY paiuycoM OOMEHHOIO B3aUMOAEHCTBUS U MAaccOil MOKOs ero

16
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Hampasnenue noaroroku: 44.03.05 [Tenaroruueckoe oopasoBanue (¢ ABYMs MPpO(IISIMI ITOITOTOBKH)
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NIEPEeHOCUYNKOB. YeThIpe BUaa B3aUMOJICHCTBHS, NX OOBEKTHI U IEPEHOCUUKH. [IpHHINIIBI
cuMMerpun B MuKpomupe. Hecoxpanenue P-dyerHoctn. CrupanbHOCTh YaCTHIL
OynnamentanpbHocTh  CPT-cummerpun. OcCHOBHBIE  TpEACTaBICHUS  KBAaHTOBOM
NIEKTPOAVHAMUKA W €€ TpyNna CUMMeTpHH. [lapToHHas Monens HyKJIOHOB. Cxema
CHWJIPHOTO B3aMMOJICHCTBUS MEXIy aJpOHaMH. BalleHTHble M MOpPCKHE KBapKH.
AcumrntoTudeckas cBo0o/sa ¥ KOH(paWHMEHT KBapKoB. M30CHHUH, CTPaHHOCTh, YapM,
IperecTh B KBAaHTOBOM  XpOMOAMHAMHKE. OlleMEHTapHas cxema cinaboro
B3aMMO/JIEHCTBUS. DieKTpociaboe B3aMMOJICHCTBHE U €ro TpyIina CHMMeTpuu. Benukoe
o0beaMHEeHHNe: TPyIa CUMMETPHH, BO3MOXKHOCTH IMPOBEPKH, CTAOWIIBHOCTH MATEpHH.
0O030p ¢yHIaMEHTAIbHBIX B3aUMOACHCTBUN IO KOHCTaHTE CBs3M. HawanbHbIA 3STam
sBostonuu Beenennoii /Cp/

5. OnieHOYHbIE H METOIHYECKHE MATEPHAJIBI 0 AUCHUIIHHE (MOIYJII0)

5.1. Copep:xkaHue ayIMTOPHOIi padoThl N0 AMCHHUTIIMHE (MOIYJII0)

4 cemecTp, 8 Jexkuuii, 13 npakTuyeckux 3aHATHI
Pazgen 1. Knaccuueckasi MeXaHMKa U TEOPUsI OTHOCUTEIHHOCTH
Jlexrust Ne 1 (2 gaca)
Kunemaruka Touku
Bormpocsr u 3aganus:

1. Bxuan poccuiickux u 3apyoexHbix yuenbix (I['amunest, HprotoHa, XKykoBckoro, [{uonkosckoro, Memiepckoro u ap.) B
pas3BuTHE GU3UKU.

2. JIBmkeHre MaTepruanbHON TOUKH.

3. Kunemarnka MaTepuaabHONW TOUKH B IEKAPTOBBIX KOOPAWHATAX.

4. EctecTBeHHBIC 1 MOJISIPHBIC KOOPIHHATHI.

Jlextust Ne 2 (2 gaca)
YpaBHEHUSI IBUKEHUS

Bormpocs! u 3aganus:

3akoHbl HeroToHAa.

WuTerpupoBanue Broporo 3akoHa HproToHa.

O00011eHHBIE KOOPIUHATEL.

IIpyHUIKNT HAMMEHBILIETO IEHCTBHUS.

[Ipunuun otHOCUTENBEHOCTH [anuest.

Oynkius Jlarpamka cBOOOAHON YaCTHIIBL.

No o~ wdE

Oynkuus Jlarpanika cUCTEMbI YaCTHII.
Jlexuus Ne 3 (2 vaca)
JIBreHue TBepIOro Tena
Bomnpocs! u 3apanus:
YrioBas CKOpOCTb.
TeH30p uHEpLMH.
MoMeHT uMmITyJibca TBEPJOro Teja.
COHpHKOCHOBCHI/Ie TBEPABIX TECII.

AN S

JBr>keHHe B HEHMHEPLUAIBHOM CHCTEME OTCUETA.
Jlexuus Ne 4 (2 vaca)
3aKOHbI COXPAaHEHUs
Bomnpocs! 1 3ananust:

1. OHeprus.

2. Nmmynsc.

3. I{eHTp MHEPIUH.

4. MomeHT ummyiibca.

Jlexuus Ne 5 (2 vaca)
Mautsie koneOanus

Bormpocs! u 3aqanus:
CB00OOIHBIC OJJTHOMEPHbIE KOJICOaHNI.
BBIHYXICHHBIE KOJICOaHUSI.
Konebanus cucteM co MHOTHMH CTEHIEHSIMH CBOOOIBI.
3aryxatomue KonedaHusl.
BriHyXIeHHBIE KOJIeOaHNS TPY HATWYUH TPEHHUS.
ITapameTpuueckuii pe3oHaHc.
AHrapMOHHYECKHE KOJIeOaHusL.

NogakrwhrE

Jlexuus Ne 6 (2 vaca)
Kanonmnueckue ypaBHeHUs

Bompocs! u 3aganus:
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1. VYpaBuenus ["amMuibTOHA.
2. VYpaBuenus I'amunbToHa-AK00U.
3. AnmrabaTuuecKkue HHBApUAHTHI.

Jlexuus Ne 7 (2 vaca)

OCHOBBI CrIeLIHaJIbHON TEOPUH OTHOCUTEIBHOCTH
Bomnpocs! 1 3aanust:
CKOpOCTh pacHpOCTpaHEHHUSI B3aUMOACHCTBHH.
WnTepnai.
CoOCTBEHHOE BpeMs.
IIpeodpazosanue JlopeHa.
[IpeoOpa3oBaHHe CKOPOCTH.
YeTbIpeXMepHBIE BEKTOPHI.

ouswWNE

Jlexuus Ne 8 (2 vaca)
PensTuBUCTCKAsI MEXaHUKA
Bomnpocs! u 3aanust:

1. DHEpPrHsi U UMITYJIBC.

2. YeTblpeXMepHBIil UMITYIIbC.

3. Pacmax yacruu.

4. VYnpyrue CTOJIKHOBEHUS YaCTHIL.

IIpaktudeckoe 3anstie Ne 1 (2 gaca)
BBezneHue B KIIACCUYECKYIO0 MEXAHUKY

Bormpocsr u 3aganus:
1. OCHOBHBIE 3Talbl pa3BUTHA UJICH KIIACCHYECKON MEXaHUKH.
2. Hoctmwkenus poccuiickux u 3apyoexnsix (I'amunest, HeroToHa, XXykoBckoro, [{nonkoBckoro, Memiepckoro u Jp.) y4eHbIX.

[paktuueckoe 3austue Ne 2-3 (4 gaca)

Kunemaruka Toukn

Bomnpocs! u 3aganus:
1. Pemenne 3aau Ha HAXOX/IEHHE CKOPOCTH, YCKOPEHHS U pajliyca KpUBU3HBI TPACKTOPUHN MaTepHAIbHOM TOUKH.
2. Pemienue 3aau Ha HAXOXK/IEHHE CKOPOCTH, YCKOPEHHS U paJinyca KpUBU3HBI TPACKTOPUU MaTepUAIIbHOI TOUKH.

IIpaktudeckoe 3anstie Ne 4-6 (6 yacoB)

YpaBHeHUs NBUKEHUS
Bomnpocs! 1 3ananus:
Wurerpuposanue BToporo 3akoHa HeloToHa.
Pemenue 3agau Ha npuMeHeHHe BToporo 3akoHa HeroroHa.
WnterpupoBanne ypaBHEHUI IBUKEHUS.
Pemenue 3anau nmo tuHaMHKe MaTepUabHOM TOUKHU.
Pemienue 3ajau Ha HHTETPUPOBAHUE YPAaBHEHUI OZTHOMEPHOTO JABHKEHHUS C YUETOM CHIIBI COIIPOTUBIICHHS.
Pemrenue 3amay no JUHAMMKE ABMOKSHMS TEJ HA INIOCKOCTH.
[IpakTnaeckoe 3ansTue Ne 7-8 (4 gaca)
3aKOHBI COXPAHEHUSI

ok~ whE

BOHpOCLI U 3alaHUs:

1. Teopema Herep.

2. 3aK0H COXpaHEHUS YHEPTUH.

3. 3aKOH COXpaHEHUs UMITYJIbCa.

4. 3aKOH COXpaHEHNS MOMEHTa UMITYIIbCA.

[Mpaktuueckoe 3ausiTue Ne 9-11 (6 yacos)
Mauslie xoneGaHus
Bomnpocs! u 3apanust:

1. CBo0OTHBIE OTHOMEPHBIC KOJIeOaHMSI.

2 BrinyxIeHHBIE KOJIeOaHusL.

3. Pemrenne 3amau Ha KoxeOaTeNbHOE IBIDKEHHE (TIPYKUHHBIN MasSTHHUK).

4 Pemenue 3agaq Ha KojebaTenbHOE ABMKEHHE (MAaTeMaTHYECKUI MasTHHK).

[Ipaktuueckoe 3ansTre Ne 12 (2 vaca)
OCHOBHBIE MOJIOKEHHUS CIICHUATBLHON TEOPHH OTHOCUTEILHOCTH
[TpUHIUITEL CIeHAaTbHON TEOPUH OTHOCHTEITBHOCTH.
2. [IpeoOpazoBanus JlopeHua.

=

[Ipaktuueckoe 3ansTre Ne 13 (2 vaca)
PenaruBucrckas MexaHuKa
Bonpocs! u 3apanus:
CKOpOCTh pacTpoCTPaHEeHUsI B3aUMOACHCTBUH.
Wntepsai.
CoOCTBEHHOE BpEMsl.
CoOcTBeHHas JUIMHA.
Pemienne 3agau no pensaTUBUCTCKON KUHEMATHKE.
Pemienue 3aay no pensTUBUCTCKON TUHAMUKE.
YeTtblpeXMepHbIE BEKTOPBI.
Pacnan wactum,.

PN~ E
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9. VYnpyrue cTOJIKHOBEHHS YaCTHIL.
5 cemecTp, S Jexkuuii, 8§ NpakTHYeCKUX 3aHATHIH
Pa3znen 2. DiiekTpoAMHAMUKA
Jlexuus Ne 1 (2 gaca)
BBenenue B 21€KTpOMHAMUKY
Bomnpocs! u 3aganus:
1. OCHOBHBIE 3Tallbl Pa3BUTUS JJIEKTPOIUHAMUKH.
2. Bxuaz poccuiickux u 3apy0exHbIX yueHbIX (Jlaunnos, JIeOenes, Jlenn, [Tananekcu, Manaensintam, [Tonos, [letpymesckuii,
TammM, YMoB, S1010uKkoB, SIko0u U p.) B pa3BUTUE IEKTPOJUHAMUKY.
Jlexuus Ne 2 (2 gaca)
Du3nuuecKre OCHOBBI IIEKTPOAUHAMUKH
Bormpocsr u 3aganus:

1. OCHOBHEBIE YaCTH U CTPYKTYpa KJIaCCUYECKOM SJICKTPOAUHAMUKH. OCHOBHEBIC TTOHATHUS QJICKTPOAMHAMUKH. duznyeckue
XapaKTCPUCTHUKH BJICKTPOMArHUTHOTO IOJIA U UX CAWHUIIBI U3MCPCHUS.
2. reOMeTpI/I‘IeCKI/Ie XapaKTECPUCTHUKU CUIIOBOTO MOJISA: CUJIOBBIC JIMHUHN, SKBUIIOTCHIUAJIbHBIC TIOBEPXHOCTH. I[Ba BHJIa CHJIOBBIX

mosieii. YpaBHeHust MakcBeria.
Jlexiust Ne 3 (2 gaca)
OCHOBHBIE TTOHSATHS JIEKTPOJHHAMUKA
Bomnpocs! 1 3aanust:
1. DneKTprYecKuit 3apsi U NMEKTpUIecKuid TOK. CBOKWCTBA dIIEKTPHUECKOTO 3apsaa: alJUTHBHOCTD, TUCKPETHOCTD,
WHBapUAHTHOCTh. [IIOTHOCTB 3JIEKTPHUYECKOTO 3apsaa. DINEKTPUYSCKUN TOK M €ro XapaKTepUCTUKU: CHJIa TOKA, BEKTOP IUIOTHOCTh
ToKa. JIMHUM TOKa, TPYOKH TOKa M CTPYH TOKa.

2. 3aKoH COXpaHEHHs AJIEKTPUYECKOTO 3apsiia B UHTErpaibHOU U quddepeHunansHoi popme. Eaunuiipl usmepenus 3apsaaa u
cuel Toka. Cucrema equann CU. [MayccoBa cuctema equamMII.
Jlexiust Ne 4 (2 gaca)

CranuoHapHOE IeKTPOMarHuTHOE nose. IToTeHImans! 1 TeH30p 3IeKTPOMArHUTHOTO MO
Bomnpocs! u 3aganus:
1. Knaccuduxarus 31eKTpoMarHuTHBIX MOJIEH. DIeKTPOCTaTHIECKOe, CTAIIOHAPHOE U IEPEMEHHOE IEKTPOMArHUTHBIE TTOJIL.
KBazucraruueckoe U KBa3UCTalOHapHOE 1oJsl. KpuTepuil kBa3ucTalluOHapHOCTH MOJsL. MUKpPO- U Makpo-TIOJIs.
2. Makpockonudeckas JJIeKTpoJuHaMIKa MakcBelIa, Kilaccuaeckas dJIeKTpoHHas Teopus JIopeHna 1 KBaHTOBas
3JeKTpoaAnHamMuKa Jlupaka.
3. Onexrpocraruka: YpasHenue [lyaccona, pynkums ['puna, 3axon Kymnona. PazmoxeHne noTeHIHaNa aIeKTPOCTATHIECKOTO
OJIS IO MYJIBTUIIONSAM. DHEPIUsl CUCTEMBI 3apS/0B BO BHEIIHEM nojie. [IpobieMa okanu3anuy SHEPIHU B JJIEKTPOCTATHIECKOM
moue.
4. OnexTpuueckoe nose B BemecTse. CBOOOAHBIE U CBA3aHHBIE 3apsibl. BekTop nosspuzanuy IUIeKTpuka. Bekrop
IEKTPUYECKOTO CMeLeHUs. J[uaIeKkTpruueckas BOCIPUUMYMBOCTD U JUAIEKTPUIECKasi IPOHUIIAEMOCTb.
5. BemecTBeHHOE ypaBHEHHE B OMHOPOJHOM U H30TPOIHOM JHAIEKTPHKE. TeH30p IHANEKTPHUECKOi MPOHHUIIAEMOCTH.
6. YpaBHenus MakcBesuia Uis 31€KTPOCTaTHYECKOro oIS B AnddepeHuanbHoi 1 nHTerpanbHol Gopme. I'paHnuHBIE YCIOBUS AT
BEKTOPOB Mouis. Pemmenne 3a1ad aeKTPOCTATHKH C TOMOIIBIO 3IEKTpocTaTideckoif Teopemsl ['aycca-Octporpazackoro. [ToreHnman
JIEKTPOCTATHIECKOTO MOJIsT, ET0 CBOMCTBA, (PU3MUECKUIl CMBICI U €IMHULIBI n3MepeHust. Y paBHenus Jlamaca u Ilyaccona.

Jlextust Ne 5 (2 gaca)
VYpaBHeHus MakcBesa B 4eThIpexMepHoi Gpopme. DIIEKTPOMArHUTHBIE BOJIHBI

Bomnpocs! 1 3apanust:

1. 4-BexTOpHI U 4-TeH30pHI. YUeThIpeXMEpHBIi MoTeHIHal. TeH30p AIeKTPOMAarHUTHOTO TOJs. Y paBHeHHs MakcBesuia B
KOBapUaHTHOU (opme.

2. 3aKkoH peoOpa3oBaHUsl KOMIIOHEHT AJIEKTPOMArHUTHOTO TOJIS.

3. BonHOBOE ypaBHEHHE JUTs TIOJICH U MMOTEHIMAJIOB M €r0 PEelIeHHE, ONePEYHOCTh 3JIEKTPOMArHUTHBIX BOJIH, BEKTOP
[loitHTHHTA.

4. HHOCKI/IC MOHOXpOMaTI/I‘{CCKI/IC BOJIHBI, HOHﬂpI/ISaHHH.

IMpakTrueckoe 3austue Ne 1-2 (4 yaca)
OCHOBHBIE MTOHATHUS NEKTPOAMHAMHUKH
Bomnpocs! 1 3ananus:
1. OCHOBHBIE 3Talbl Pa3BUTHS JJIEKTPOJANHAMUKH.
2. Bxuan poccuiickux u 3apyoexHbix yueHsix (Jlaunnos, Jlebenes, Jlenn, I[Tananekcu, Mannensitam, [Tonos, Ilerpymesckuii,
Tamm, YMoB, S16510ukoB, SIKOOU U 1p.) B pa3BUTHE JICKTPOAUHAMUKH.
DNEeKTPUUYECKUH 3apsl.
DNEeKTpUYECKU TOK.
OJeKTpUYeCKU TUOb.
JIMToTbHBI MOMEHT.
JIMIobHBII MOMEHT 3JIEKTPHYECKOT0 TOKA.
OneKTpuuecKas i MarHUTHas HalpsKEHHOCTH.
BexTopbl MarHUTHOW MHIYKIWHU U AJIEKTPUUYECKOTO CMELEHNSI.
0. [ToTok 27€KTpUUYECKOro U MarHUTHOTO TOJISL.
1. OJeKTpUYecKre 1 MarHUTHbIE CUIJIOBBIE JIMHUH.
12. ONeKTpOCTaTHYECKU NOTEHIHA.
13. [Mapenue HanpsHKEHUSL.

RRHoo~Noog AW
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14,
15.
16.
17.
18.

CormpoTuBieHre IPOBOIHUKA U 3aK0H OMa.
3akoH KyrnoHa, 3aK0H 3JIeKTpOMarHUTHON MHIYKIIUH.
CucteMbl eIMHAL H3MePeHUs PU3NUECKUX BETHYHH.
OJIEeKTpOABHKYIIIAS CHIIA.
3akon [xoymnsa-Jlenma.
[paxruueckoe 3anstre Ne 3 (2 gaca)
CranuoHapHO€e 3JIeKTPOMAarHUTHOE T0JIe

Bormpocsr u 3aganus:

N R~LNE

VYpaBueHus MakcBesia JJisl CTAOHAPHOTO JIEKTPOMArHUTHOTO TS B AU (epeHIIMaTbHON U HHTEPaIbHOM opMe.
I'paHUYHbBIE YCITOBUS U BEKTOPOB CTAIIMOHAPHOTO 3JIEKTPOMATHHTHOTO TTOJIS.
DHeprust CTallMOHAPHOTO AIEKTPOMArHUTHOTO TOJIS.
Teopema 06 0JJHO3HAYHOCTH PEIICHHUS YPaBHEHHUH CTAIIHOHAPHOTO 3JIEKTPOMATHHUTHOTO MOJIS.
CKaJspHBIN U BEKTOPHBIN MOTEHIUAIBI CTAIMOHAPHOTO 3JIEKTPOMATHUTHOTO MOJIS.
VYcnoBus KanuOpOBKH.
VYpaBuenwue Jlamnaca A7t BEKTOPOB CTAIHOHAPHOTO AIEKTPOMATHUTHOTO TOJISL.
VYpasuenwue [Tyaccona it BEKTOPOB CTAIIMOHAPHOTO DIIEKTPOMATHUTHOTO TTOJIS
[pakruueckoe 3ansTre Ne 4 (2 yaca)
TToTeHIMAaBI U TEH30P IEKTPOMArHUTHOTO TIOJIS

BOHpOCLI " 3aJlaHuA:

ok~ whE

CKaJSIpHBIN M BEKTOPHBIN MTOTEHINAIIBI JIEKTPOMarHUTHOTO MOJIS.
KanubpoBoyHass HHBApHAHTHOCTD HJICKTPOMArHUTHBIX TOJICH.
VYcnoBus KanuOpOBKH: KYJIOHOBCKas KaTMOpOBKa 1 KanuOpoBka JlopeHia.
Vpasuenus Jlamnaca, ITyaccona u JlanamOepa Uit CKalIsIpHOIO U BEKTOPHOTO NOTEHIMAIOB 3JIEKTPOMArHUTHOTO MOJISL.
MeTonp! peneHns 3a1a4 JUTsl IEPEMEHHOTO JJIEKTPOMArHUTHOTO TOJIS.
TeH30p 3/1eKTPOMarHUTHOTO IOJIS.

Ipaktuueckoe 3austue Ne 5-6 (4 vaca)

VpasHenust Makcaesia

Bormpocsr u 3aganus:

eoap,hwnE

VYpaBHeHus: MakcBesla B ueThIpexMepHoit Gopme.
VYpaBHeHHE JBIKCHNUS 3apsKCHHOM YacTHITBI B 3IEKTPOMATHUTHOM II0JIE B UETHIPEXMEPHOIT opme.
JlarpanxuaH u gelicTBUE AT IEPEMEHHOTO MIEKTPOMATHUTHOTO TOJIA.
BeiBon ypaBHeHHI MakcBea ¢ IOMOLIBIO BAPHALMOHHBIX IIPHHIUIIOB.
TeH30p 2/IeKTPOMarHUTHOTO MOJIs. YpaBHEHUs: MakcBeslIa B UeTHIPEXMEPHOH Gopme.
4-noTeH1MAal 3JeKTPOMarHUTHOT'O HOJIS. .
[paktuueckoe 3ausitue Ne 7-8 (4 daca)
OneKTpOMarHuTHbIE BOJIHBI

BOHpOCLI U 3aJaHUs:

eoakhwnE

1.
2.
Ulpenun

PONE

QHCKTPOMaFHI/ITHbIC BOJIHBI B BCIIICCTBE.
®opmyna Maxkcsenna.
OnexTpoMarHuTHas IPUpPOJia CBETA.
MoHoxpomaruyecKast I0CKas 3JIeKTpOMarHiuTHas BOJIHA.
OTpaxkeHUe U MPEIOMIICHUE IEKTPOMArHUTHBIX BOJIH.
OHeprust 1 UMITyJIbC IEKTPOMATHUTHON BOJIHBL.
6 cemecTp, 5 ek, 9 NpaKTHYECKUX 3aHATHI
Pasnen 3. KBantoBasi MexaHuka
Jlexuus Ne 6 (2 gaca)
BBeneHue B KBAaHTOBYIO MEXaHUKY
Bomnpocs! 1 3ananus:
OCHOBHBIE 3Talbl pa3BUTHA U/I€H KBAHTOBON MEXaHUKH.
JocTmkeHus poccuiickux u 3apy0exHbix (DnHiTeitHa, Komnrona, ne bpoitns, IsBuccona, xepmepa, bopa, [Taymnm,

repa U Ap.) yUEHBIX.

Jlexuus Ne 7 (2 gaca)
®dusnyeckrue 0CHOBBI KBAHTOBOH MEXaHHKHU
Bomnpocs! 1 3ananus:
KBaHTOBEIE CBOMCTBA JIEKTPOMArHUTHOTO U3ITyUSHHUSI.
BonHoBbIE CBOMCTBA YaCTHII.
BonHoBast GyHKITUSI COCTOSIHUS YACTHIIBI.
I'paHKIIa TPUMEHUMOCTH KJIACCHYECKOTO CIIOCO0a OMUCAHUS SIBIICHHH.
Jlexums Ne 8-9 (4 gaca)
OCHOBHBIE TOJI0KEHUS KBAHTOBOM MEXaHUKH

BOHpOCLI 1 3aJ1aHUs.

ocoukrwhE

IIpencraBnenne GprU3NYECKUX BEIUUUH ONIEPATOPAMHU.
[Toctynar o criekTpe BO3MOXHBIX 3HAUCHUN (PU3NUECKON BETUUUHBI.
[Mocrynar o pacnpeziesICHUH BEpOSTHOCTEH 110 CIIEKTPY 3HAYCHUH (PU3MIECKOi BETHYMHBL.
OmnycaHue COCTOSHUI CUCTEMBI B KBAHTOBOW MEXaHUKE.
[TonHbIi1 KBAHTOBOMEXaHUYECKUH HAOOD.
Vpasuenne Ulpenunrepa.
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7. [IpuHIMT TPUYUHHOCTH B KBAHTOBOW MEXaHUKE.
Jlexuus Ne 10 (2 gaca)
KBaHTOBOMEXaHMYECKUE MPUIIOKESHUS

Bomnpocs! u 3aanust:
CruH sneMeHTapHbIX yacTull. OnepaTopsl CIIHHA.
KBanTOBas MexaHnKa cUCTeMbI YacTUll. BoHOBast GyHKIUS CUCTEMBL.
Bo3onb! u pepMHOHBI.
puamun [aymu.
[lepuonuueckas cucrema 31eMeHTOB MeHieneena.

IIpaktudeckoe 3anstie Ne 9 (2 gaca)

BBeneHne B KBAaHTOBYIO MEXaHUKY

agpwNE

Bormpocsr u 3aganus:
1. OCHOBHBIE ATaITbl Pa3BUTHUSI UICi KBAHTOBOH MEXaHUKH.
2. JocTmkeHus poccuiickux u 3apy0exHbix (DuHInTeitHa, Komnrona, ne bpoitns, I3Buccona, xxepmepa, bopa, [Taymm,
[peaunrepa u Ap.) YICHBIX.
Ipakruueckoe 3ansaTre Ne 10-11 (4 gaca)
dusnuecKre OCHOBbI KBAHTOBOI MEXaHUKH
Bormpocsr u 3aganus:
KBaHTOBbIE CBOWCTBA 3JIEKTPOMATrHUTHOTO M3JTYUEHHUS.
doTtosnexTpudeckuit 3 hexT.
YpaBHeHue DifHIITEHA.
Dddexr KommnroHa.
I'mnotesa ne bpoiins.
BonHoBbIe cBOWCTBA YacTHII.
OmnbiTh J]pBHCcOHA U [IxepMepa.
DKcrepuMeHTaTbHBIE TT0ITBEPKACHHS TUITOTE3HI 1e bpoiis.
JubpakIMOHHBIH OMBIT C IBYMS MICTSIMHU.
0. BonHoBas GpyHKIHSA cocTOsSHUS YacTUIBEL. CTaTHCTHYECKast MHTEPIPETAIHs BOJMHOBON (QYHKINH.
1. [IpuHMn cynepno3unuy COCTOSHUM.
12. COOTHOIICHUS HEOTIPEIeTIeHHOCTEH.
13. I'paHHIIa TPUMEHNUMOCTH KIIACCHYECKOTO CIIOCO0a OMUCAHUS SIBIICHHH.
[IpakTiuaeckoe 3anstue Ne 12-14 (6 gacos)
OCHOBHLIC IIOJIOJKEHHS KBAHTOBOM MEXaHUKHU

REHoo~No RN E

Bomnpocs! u 3ananus:
[IpencraBienue GU3NYECKUX BEIUMYHH ONEPATOPAMHU.
[Tocrynar o crieKTpe BO3MOXHBIX 3HAUCHUN (PU3NUECKON BEITUUUHBI.
IocTynar o pacrpezeneHnn BEpOsSTHOCTEN 10 CIEKTPY 3HaYeHUH (QU3NUECKOH BETUYMHBL.
OrnycaHue COCTOSIHUI CUCTEMBI B KBAHTOBOW MEXaHHUKE.
ITonHBIIT KBAHTOBOMEXaHUYECKHUI HAOOP.
VYpasuenue llIpenunrepa.
[IpuHIMI NPUYUHHOCTH B KBAHTOBOW MEXaHHUKE.
IMpakTuueckoe 3ausTue Ne 15-17 (6 yacoB)
KBanTOBOMEXaHWYECKHE IPUIIOKCHUS

NogkrwhE

Bomnpocs! 1 3apanust:

CIuH 371eMeHTapHbIX YacTHUIL.

OnepaTopsl clMHa.

KBaHTOBasi MExaHHWKa CHCTEMBI YaCTHII.

BonHoBast GyHKIUS CUCTEMBI.

Bo3onb! u pepMHOHBIL.

Mpunnun [Maynn.

[leprnonuueckas cucrema 31eMeHTOB MeHieneena.

7 cemecTp, 8 Nexuuii, 13 npakTHYecKUX 3aHATHI
Paznen 4. ®usnka 31eMeHTAPHBIX YACTHI
Jlextus Ne 1-2 (4 gaca)

BBenenue B pu3MKy 311€MEHTapHBIX YACTHUI]

Nogk~wonNPE

Bomnpocs! u 3apanust:

1. Pu3KMKa MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHHUE.
2. JocTrkeHns! pOCCUICKUX M 3apyOeKHBIX YUCHbIX, OKa3aBIIUX HauOoJbIIee BIMSIHIE Ha Pa3BUTHE (PU3MKHU BHICOKUX
SHEpruil.

Jlexums Ne 3-4 (4 gaca)
Krnaccugpukanusi B3auMOISHCTBHUN M YaCTHII
Bormpocsr u 3aganus:

1. dyHraMeHTaTbHBIC B3aUMOICHCTBIS U HX XapaKTEePHCTHKIL.
2. Knaccuguxanus aapoHoB.
3. BaproHbI 1 ME30HBI.
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CTpaHHBIE H OYapOBAHHBIEC YACTHUIIBL.
Knaccugukanus 4acTui 10 BpeMEHHU KU3HU: CTaOMIIbHBIE YaCTHIIbI, KBa3UCTAOMIbHBIE U PE3OHAHCHI.
Antndactunpsl. Teopun upaka n @erinmana. OTKpBITHE TO3UTPOHA U AHTHIIPOTOHA.

Jlexuust Ne 5-6 (4 gaca)

[IpuHIUIB CHMMETPHUU

o o~

Bomnpocs! 1 3aanust:
3aKOHBI COXPaHEHUS U CHMMETPHUH.
IIpocTpaHcTBEHHBIE M BHYTPEHHHE CHMMETPHUH.
TouHble BHyTpEHHHE 3aKOHBI COXPAHEHHS: 3aKOHbBI COXPAaHEHHUS HJIEKTPUUECKOr0 OAPHOHHOTO U JIENTOHHBIX 3aps/10B.
Herounble 3aK0HBI COXpaHEHHSI.
WzocuMmeTpust U M30MYJIbTUILIETHL. 3aKOH COXPaHEHHsI U30CIIHHA.
VYuutapnas cummetpusi. CynepMynbTUILIIETHL.
Jlexuus Ne 7-8 (4 gaca)
OCHOBBI COBPEMEHHOH (PU3UKU BBICOKHX SHEPIUit

ouswWNE

BOHpOCLI U 3alaHus:

1. JlenToHBI 1 KBapKH Kak (hyHIaMEHTATbHBIC YaCTHIIBL.
2. KBapkoBasi cTpyKTypa 6apHOHOB U ME30HOB.
3. JlenToHBI 1 KBapKH Kak (hyHIaMEHTATbHBIC YaCTHITBL.
4. KBapkoBasi cTpyKTypa 6apHOHOB ¥ ME30HOB.

IIpaktudeckoe 3anstie Ne 1-4 (8 gacos)
BBenenue B pu3HKy 311€MEHTApHBIX YACTHUI]
Bormpocsr u 3aganus:

1. ®du3KKa MUKPOMHpPA U €€ COBPEMEHHOE COCTOSIHUE.
2. JocTmkeHns pOCCHICKIX 1 3apyOekKHBIX YUCHBIX, OKAa3aBIINX HaHOONbINEE BIMSHIE Ha PAa3BUTHE (PU3UKM BEICOKHX
SHEpruil.

IIpaktudeckoe 3anstie Ne 5-7 (6 gyacoB)
Knaccugukanus B3auMoJeCTBHIA U YacTHUI]
Bormpocsr u 3aganus:
OyHaMeHTaNbHbIE B3aUMOICHCTBUS M UX XaPaKTEPHUCTUKH.
Knaccupukanus anpoHoB.
Bapuonsl 1 Me30HBI.
CrtpaHHBIE 1 OYaPOBAHHBIE YACTHUIIBI.
Knaccuguxanus 4acTuil 1o BpeMEHHU )KU3HU: CTAOUIIBHBIC YaCTHIIbI, KBa3UCTAOMIIbHBIE U PE30OHAHCHI.
Antnyactunpl. Teopuu [upaka u @eiinmana. OTKpbITHE TO3UTPOHA U AHTHIIPOTOHA.
IMpakTuueckoe 3ausaTue Ne 8-10 (6 yacos)
[IpuHIMIIBI cCHMMETPHUU

eoap,hwnE

Bormpocs! u 3aganus:
3aKOHBI COXPAHECHUSI 1 CHMMETPHU.
IIpocTpaHCTBEHHBIC U BHYTPEHHUE CHMMETPHUH.
TouHbIe BHYTPEHHUE 3aKOHBI COXPAHEHHS: 3aKOHBI COXPAHEHHUS IJIEKTPUUECKOTO OAPHOHHOTO U JICITOHHBIX 3aps/I0B.
HerouHble 3aKOHBI COXPAHCHHSL.
W3ocuMMeTpHst 1 H30MYJIbTHILICTHI. 3aKOH COXPaHEHHs H30CTHHA.
Vuurapaas cummerpusi. CynepMyibTHILIETHL.
IMpakruueckoe 3ausitue Ne 11-13 (6 yacoB)
OCHOBBI COBPEMEHHOH (DM3UKH BBICOKUX dHEPTHi

eoakhwnE

Bomnpocs! 1 3apanust:

1. JlenTOHBI U KBapKH Kak (yHIaMEHTaIbHbIC YaCTHIIBL.
2. KBapkoBasi cTpyKkTypa 6apHOHOB U ME30HOB.

3. KBaHTOBBIE IPOLIECCHI.

4. XapaKTepUCTUKU KBaHTOBBIX ITPOLIECCOB.

5. BeposITHOCTB pacmaza u cpeHee BpeMs )KU3HU YaCTHIIBI.
6. D dexTHBHOE MTONEPEYHOE CEUCHUE PEAKIIUH.

7. KBaHTOBast TeOpHs B3aMMOACHCTBUS YaCTHIL.

8. Teopust BO3MYIIEHUH.

9. Hunarpammbl @eiiHMaHa.

10. OOMEHHBIN MEXaHU3M B3aHMO/ICHCTBUH.

11. Db dexTuBHBIH paanyc.

12. KBanrtoBas anekTpoauHamMuKa.

13. @DOTOH Kak KBaHT dJIEKTPOMATrHUTHOTO B3aUMO/ICIHCTBHSL.
14. CunpHble B3aHMOJEHCTBUSI.

15. Teopust snepHbIX cun FOKaBbl.

16. KBaHTOBasi XpOMOMHAMHUKA.

17. I'F0OHBI KaK KBAHTHI CUITLHOTO B3aHUMOICHCTBUSI.

18. HeBbieTaHne KBapKOB U3 aJJpOHA.

19. CnaOble B3aUMOACHCTBHSI.

20. XapaKkTepHble 0COOEHHOCTH CIa0bIX IPOLECCOB.

21. Teopus cnaboro B3aumoeiictust depmu.
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4.

YHuduKkaius 371eKTpOMarHUTHBIX U ClIA0bIX B3aUMOICHCTBUI. TeopHst 3JIeKTpocaaboro B3auMoICHCTBHS

Baiin6epra-Canama-I'ismoy.

5.
6.

OTKpBITHE KBAaHTOB ci1aboro B3aumozaencTpus. CTaHaapTHAs MOJICITb.
KanubpoBounsle cummeTpuu. Mexanu3m Xurrea.
8 cemecTp, 5 Jekuui, 9 NPAKTHYECKUX 3aAHATHI
Pa3nen 5. DaexTponHas teopus. AAnepHas ¢puzuka
Jlexuus Ne 9 (2 vaca)
Teopust KprCTAUNIMIECKON PELIECTKH. 30HHASI TEOPHUS KPUCTAIIOB

Bormpocsr u 3aganus:

NogosrwNE

®dusnyeckre 0OCHOBBI KBAHTOBOM TEOPHHU.
CooTtHomenus HeonpeaeaeHHOCTH. OLeHKa pa3Mepa aToma.
WzMepeHus B KJlacCUYECKOM U KBaHTOBOH (pusuke. Poib uamepurensHoro npubopa.
KBanTOBOMEXaHHYECKasl TEOPHUS aTOMA.
VYpasuenue lIpeaunrepa A 4aCTUIBI B HEHTPAIBHOM TIOJIE.
YpoBHM PHEPrUH, KBAHTOBBIE YHCIIO.
MHuoroa3nexTponHsle aToMbl. [Ipunnun [aymm.
Jlexrust Ne 10 (2 gaca)
Cratuctuka HoCUTeNeH 3apsiioB

Bormpocsr n 3aganwus:

arwbdE

OneMeHTbl KBaHTOBOM CTaTUCTUKU.
@DoTOHHBII ras.
IT10THOCTH KBAHTOBBIX COCTOSIHUM M UX CPEHSS 3aCEICHHOCTb.
Beieoa popmynsl bose-DitHinTeiiHa.
Pacnpenenenne ®epmu-Aupaka. Yposens Gepmu
Jlexrust Ne 11 (2 gaca)
IMonapuzanus Au3IeKTPUKOB. MarHUTHOE yHOpPsI0YeHHEe

Bormpocsr u 3aganus:

1.
2.

Krnaccudeckue MOeNu MOSIPU3AIUH U IPOBOTAMOCTH.

OO6pa3zoBaHKe SHEPreTHIECKAX 30H B JUAIICKTPUKAX M HOIYIPOBOAHHKAX.
Jlexuus Ne 12 (2 gaca)
CBepXIpoBOJUMOCTh

Bomnpocs! u 3ananus:

1.
2.

CBepXTeKy4ecTh: KBAHTOBAsI MOJIENb U IBYX)KUIKOCTHAs ()eHOMEHOIIOTHSL.
OCHOBHBIE ITOHATHS TEOPUHU CBEPXIIPOBOJIUMOCTH.
Jlexuus Ne 13 (2 gaca)
du3rKa aTOMHOTO SIpa

Bomnpocs! u 3ananus:

oakhwNE

JlentoHsb! 1 aipoHbl. HyKIOHEL.
OHeprus cBs3U B A1pe.
Bunpl siiepHbIX peakiuii ¥ UX OLIEHOYHAsl SHEPreTHKA.
CBsI3b MEXY paJiycoM 0OMEHHOTO B3aUMOJIEHCTBUS U MAaCCOM IIOKOS €ro MePEHOCUHKOB.
YetsIpe BU/1a B3aUMOACHCTBHSA, NX OOBEKTHI M IEPEHOCUHKH.
[TpUHIMIIBI CHMMETPHUH B MUKPOMHUDE.

[Ipaktuueckoe 3ansTre Ne 14 (2 vaca)

Teopust KpUCTATUINIECKON PEIIETKH

BOHpOCBI U 3alaHUs:

oorwWNE

UznydeHnue abcostoTHO YepHOTO Tena. Ynbrpaduoserosas katactpoda. ['mnoresa [Tnanka. KBanrel cera.
BonHoBele cBoiicTBa BemecTBa. Bonubl ne-bpoiins, nx napamerpst. Onsit J{3Buccona u xepmepa.
KopnyckynsipHO-BOIHOBOH Iyann3m.
CTaTHCTUYECKUI CMBICII BOTHOBOW (DYHKITUH.
COOTHOILIEHUS HEOTIPEETICHHOCTH.
OrneHka pa3Mepa aToma.

[Mpaktuueckoe 3austre Ne 15 (2 vaca)

30HHas TEOpHs KPUCTAIUIOB

Bomnpocs! u 3apanust:

CUANOORAWNE

[Tyt HoCTpOeHUsI KBAHTOBOI TEOPUH aTOMA.
Atom Pesepdopaa, ero HeyCTOHYNBOCTb.
BopoBckast Teopust aToMa BOAOPOAA.
VYcnoBus cymecTBoBaHHS GU3NUIECKOro penieHus ypasHeHus Llpeannrepa amst BOZOPOIOIOJ00HOTO aToMa.
KBanToBbIE UnCIa.
W3znyyenue BOOOPOIOIION0OHOTO aToOMa.
®opmyna banbmepa u OCHOBHBIE CIIEKTPAJIbHbIE CEPUH.
MHOT037IeKTPOHHBIE ATOMBI.
[Mpunnun [Maynu. DnexTpoHHBIE CIOU U 000JIOUKH.
DneKTpoHHast KOHPUTypalusi MHOTO3JIEKTPOHHBIX aTOMOB M NIEPUOMYECKAst CUCTEMA JIEMEHTOB.
[paktuuaeckoe 3ausitue Ne 16 (2 vaca)
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CrarucTuka HOCUTENEH 3apsa10B
Bomnpocs! 1 3aganust:
1. DneMeHTHl KBaHTOBOU CTaTUCTUKU. DOTOHHBIH Ta3.
2. [110THOCTD KBaHTOBBIX COCTOSIHUH M MX CPE/IHSS 3aCEJICHHOCTb.
IMpaktudeckoe 3austue Ne 17 (2 vaca)
Kunernyeckue sBieHUs B KpHCTAIIaX
Bomnpocs! 1 3apanust:

1. BeiBog popmynsl bose-DitHmTeliHa. CBS3b CIIMHA U CTATUCTHKH.
2. ®opmyna [Tnanka u knaccudeckas hopmyina Panes-JxuHca.

3. X¥UMHUIeCKHil MOTEeHIIHAIL.

4. Pacnpenenenune ®epmu-upaxa. Yposens depmu.

IMpaktudeckoe 3austue Ne 18 (2 vaca)
Tonsipu3anus AUdICKTPUKOB
Bormpocsr u 3aganus:
Krnaccudeckue MOIENN MOSIPU3ALUH U IPOBOTUMOCTH.
[IpoBoaMOCTE METAILIOB.
DeKTpHUYeCKUil TOK B IJIa3Me.
DreMeHTH! (PU3UKH Ta30BBIX Pa3psIOB.
Twursl cBsi3eil aTOMOB B TBEP/IBIX TEaX.
Pacuieruienre sHEpreTHIECKUX ypoBHEH BO B3aUMO/ICHCTBYIOINX CUCTEMAX aTOMOB.
[Mpaktuueckoe 3ansTre Ne 19 (2 vaca)
MaruautHoe ynopsimodeHne

ourwWNE

BOHpOCLI " 3aJlaHuA:

1. O06pa3zoBaHue YIHEPTETUIECKUX 30H.
2. JucriepcuoHHbBIE KPUBBIE JUIsl CBOOOTHOTO 3JIEKTPOHA U DJICKTPOHA B KPUCTAJLIE.
3. [TonsTHe 3G HEKTUBHON MacCHhI.
4, KBazuuactursl.
[IpakTiaeckoe 3anstue Ne20 (2 gaca)
CBepX1npoBOAUMOCTh
Bompocs! n 3aganus:
1. CBepXTeKy4ecTb: KBAaHTOBasI MOJENb U JBYXKUAKOCTHAs ()EHOMEHOIOTHSL.
2. OCHOBHBIE TTOHATHS TEOPHHU CBEPXIIPOBOTUMOCTH.

IMpakTuueckoe 3ausTre Ne 21 (2 gaca)
®du3nKa aTOMHOTO S1pa

Bormpocs! u 3aganus:
Jlenrons! u anponsl. HykioHBI.
[TonsaTHe n3ocnuHa.
OHeprus cBs3U B A1pe.
Bunp! sepHbIX peaknunii 1 UX OLlEHOYHAs SHEPreTHKa.
Peaxuus nenenus. IIpo6iaema pasaeneHust H30TOMOB.
KanenpHast u 000JI04edHass MOAENH Sapa.
ITpoGiema 1OATOKUBYIIUX CBEPXTSIKEIIBIX SJIEMEHTOB.
YrpansieMblil TEPMOAIEPHBIA CUHTE3: BUI peakUui, KpuTepuil JIoycoHa, BapuaHThl peann3alni.
PagnoakTuBHOCTH. 3aKOH paiOaKTUBHOIO pacraja.

[Ipaktuueckoe 3ansTre Ne 22 (2 vaca)

Baenenue B pu3nky GpyHIaMEeHTAIBHBIX B3aUMOACHCTBHIH

CoNo~wNE

BOHpOCBI U 3alaHUs:

1. UYersipe BUAA B3aUMOJICHCTBHS, UX OOBEKTHI U IEPEHOCYHKH.
2. [TpUHIUITE CHMMETPUH B MEKPOMHDE.
3. Hecoxpanenue P-uetnoctn.
4. ®ynnamenransHocth CPT-cummerpun.
5. Benukoe o0bequHeHNE: TPYINa CHMMETPUH, BO3MOXXHOCTD IPOBEPKHU, CTAOUIEHOCTD MATEPHH.
6. 0030p QpyHIaAMEHTATBHBIX B3aUMOJICHCTBHI 110 KOHCTAHTE CBS3U.
7. HavaneHsii aTan sBosmonnu BeenenHoit.
5.2. Conep:xanue caMoCTOsITeIbHOM PadoThI MO AUCHUILIMHE (MOAYJIIO0)
Conep:kanue 00513aTeIbHOM CAMOCTOATENBHONH PadOTLI 10 IMCIHUILIIMHE
Copaep:xaHue IpoaykTsl
Ne n/m TeMbl IHCHHMIIIHHBI €caMOCTOSATeJILHOM JAesATeTbHOCTH
padoThI
1 Kunematuka MaTepuanbHOM TOUKH B JEKapTOBBIX KOOpAWHaTax.| Benenmne koHcnekTa | Koncmekr

WurerpupoBanue BTOporo 3akoHa HerotoHa. OO0OLIEHHBIE| jekimu
KoopauHatel. [lpuHnunm HauMeneero npedcTBus. IlpuHnumn

otHocutensHoctd amunest. @ynkuus Jlarpamka cBOGOIHOM| [Tonroroska k | KoHcmekr:  orser  mo
2

JaCTHIIEL IpaKTU4IeCcKo paboTe Teopuu paboThl
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Oynkums Jlarpamka cucreMbl dacTHIl. YTIIOBas CKOpocTh. | Bemenme koHcnekTa | Koncmekr

Tenzop wuHepuuu. MOMEHT HMIyIbCa TBEPAOTO TeNa. | jeKUU

ComnpHuKOCHOBEHHE TBEPIBIX Te. JBrxenne B

HEHHEPLUAILHON CUCTEME OTCUeTa TloAroToBKa k | KoHcriekT, oTBeT M0
MPAaKTUYECKOW paboTe TEOpPHH PabOTHI

Oueprusa. Wmmynsc. llentp wunepumn. Moment ummnynbca. | Bemenme koHcnekTa | Koncrmekr

Onnomepnoe nswxenue. IlpuBeneHnas macca. [IBUKEHHE B | jexuun

neHTpadbHOM  mone. KermepoBa 3amada.  YpaBHEHHS

I'amunbToHa. YpaBHenus I'amunbrona-Skoou /Cp/ onrotoska x | KoHcrekt; oTBeT 10
MPaKTU4eCKOi paboTe TEOpHH PabOTHI

Anunabarudeckue uHBapuaHThl. CBOOOJHBIC OJHOMEpHBIC | Benmenue koHcnekTa | Koncmekr

KoseOaHus. BeiHykieHHbIe Konebanus. Konebanus cucreM co | jekuuu

MHOTHMH CTETICHSIMH CBOOOJBI. 3aTyXaroliue KoJeOaHHsI.

BrinyxaeHHbie 3 KoneOaHusi ~ NPH  HAIMYUK  TPCHUS. | [[onroroska k | KoHcriekT, oTBeT Mo

ITapamerpuueckwnii pe3oHaHC. AHTAPMOHHYECKHE KOJIEOaHSI npaKTHYECKoii paGoTe TeopHH paGoTH!

CKopocTh pacrpocTpaHeHusi B3auMoneicTBuidl. IHrepBan. | Benenue koHcnekTa | Koncnekr

CobcTBeHHOE BpeMsL. IIpeoOpazoBanue JlopeHna. | pexmun

IIpeoOpasoBanue  ckopocTd. UeTbIpeXMEpHbIE  BEKTOPBIL.

OHeprus M UMIyYIbC. UeTBIpEeXMEpHBIA MMIyinsC. Pacnan | Tlonroroska k | KoHCTIeKT, OTBET 1O

9aCTHI. YIIPYTHe CTONKHOBEHH1 aCTHIL IpaKTU4IeCKo paboTe TEOpuH paboThI

OCHOBHBIE TOHATHS AJIEKTPOAMHAMHKH: 3JIEKTpUYECKU 3apsin,| Benenue koHcriekta | KoHcrekT

JJIEKTPUYECKUN TOK, DJIEKTPUYECKUH JMIONb, [MIONBHBIA| jekmpm

MOMEHT,  JMNOJBHBIA ~ MOMEHT  DJIEKTPHYECKOIO  TOKa.

ONEKTPUYCCKUE U MArHUTHBIC MYIBTHIIONH. DNEKTPUICCKAS M| [[onroroBKa k | KoHCTleKT, OTBET 1O

MarovTHas Hallps>KCHHOCTH. BeKTOpr MAaroiMuTHOW MHAYKIWU WU HpaKTH'{CCKOﬁ pa60Te TeOpHH paGOTbI

3JIEKTPUYECKOTO  cMemeHHusa. [IoToK  anekTpuyeckoro u

MAr"HuTHOIO IoJs. SHCKTpl/I‘ICCKI/IC U MAarHuMTHBIC CHIIOBBIC

JIMHUY. OneKTpocTaTu4ecKuit MTOTEHIIHAI. ITanenue

HanpsbxeHus. ConpoTHBIIEHHE IPOBOJHMKA U 3ak0H OMa. 3aKkoH

Kynona, 3akoH anexkrpomMarHuTHOW UWHIYKIHMU. CHcTeMbI

eIMHAL] U3MepeHHs (PU3NUECKHX BENMYHH. DIEKTPOIBIKYILAS

cuia. 3akoH Jlxoyns-Jlenna

CranoHapHOe  DJIEKTPOMAarHWTHOE  moje.  YpaBHeHus | Benenue koHcnekTa | Koncmekr

Maxcgemia I CTAIMOHAPHOTO BIEKTPOMATHUTHOTO HOIA B | jekiuu

muddepeHanbHOl M UHTEerpanbHoil dopme. I['paHuuHble

YCIIOBHSL Ul BEKTOPOB CTAalOHAPHOTO SICKTPOMATHUTHOTO | [TonrorToBka x | KoHCTlekT, OTBET 1O

nomns. DHEeprusi CTalMOHAPHOTO HIEKTPOMArHUTHOTO nons. npaKTHYecKol paBoTe TeopHH paGoTEI

Teopema 00  OJHO3HAYHOCTH  pELIEHUS  ypaBHEHHH

CTAI[MIOHAPHOTO JJIEKTPOMAarHUTHOTO monsd. CKasIpHBIA |

BEKTOPHBII MOTEHIMANIBI CTAHOHAPHOTIO 3JEKTPOMArHUTHOTO

nons. YcioBus kanmuOpoBku. YpaBHenus Jlamaca u I[lyaccona

JUIsl BEKTOPOB CTAIIMOHAPHOTO 3JIEKTPOMArHUTHOT'O MOJIsSI

CkasnsipHBIE ¥ BEKTOPHBIA TMOTEHLHMANBI 3JIEKTpOMarHuTHOro | Benenue koHcriekta | KoHcrekr

nons. KanubposouHas MHBapMAaHTHOCTh 3JIEKTPOMATHHUTHBIX | jexiuu

nojei. YcioBus KanuOpOBKH: KyJIOHOBCKas KaaMOpOBKa H

kanubposka Jlopenua. Vpasuenus Jlammaca, IlyaccoHa u [ [1onroropka k | KoHCMekT; OTBET MO

Janambepa U1 CKaIsIpHOTO M BEKTOPHOTO IIOTEHLUAJIOB npaKTHIecKoii paGoTe TeopHH paGoTh!

OJICKTPOMArHUuTHOT'O  TT1OJIA. MCTO}IBI pemieHusA 3aga4 i

MIEPEMEHHOTO 3JIEKTPOMAarHUTHOTO TOJISL. Tenzop

3JIEKTPOMAarHUTHOTO MOJIs. YpaBHEHUE JABMKECHUS 3apsKEHHOM

YaCTHIBI B DJICKTPOMATHUTHOM I10JI€ B YETHIPEXMEPHOI opMe.

Jlarpamxunan u JieficTBre TUTST TIEPEMEHHOTO

3JIEKTPOMAarHUTHOrO noii. BwiBox ypaBHeHMit MakcBemia c

MIOMOIIbIO BAPHALIMOHHBIX IPUHIIUIIOB

TeHzop anekrpomMarHUTHOrO mojisl. YpaBHeHus MaxkcBeiuia B | Benenue koHcriekta | KoHcrekr

YyeThIpeXMepHOi (opme. 4-TIOTEHIHMaN 3IEeKTPOMATHUTHOTO | jekiuu

nojisi. DJIEKTPOMAarHUTHBIE BOJIHBL B BemiectBe. Popmyna

Makcsemnna. DeKTpOMarHuTHAs TIpupoaa CBeTA. | [Jonroroska x | KoHcriekT; oTBeT MO

MOHOXpOMaTI/I‘IeCKaﬂ IIJIOCKAsE  DJICKTPOMArHWTHAsT  BOJIHA.
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OTpaxkeHHE ¥ NPEIOMJICHHE OJIEKTPOMAarHUTHBIX — BOJIH.
DHeprus 1 UMITYJIbC 3JIEKTPOMAarHUTHOM BOJIHBI. CHIEKTpaibHOe
Ppa3JoXeHHe. Yactuaao MOJISIPAU30BAHHBII CBET.
T'eomerpuueckas OIITHKA. IIpenenst  NPUMEHUMOCTH
TEOMETPUUECKOH ONTHKU. VI3mydyeHHe »IeKTPOMAarHUTHBIX
BOJIH. 3amazpiBaromnye MTOTEHIUAIBI. [Torennuans
Jluenapa-Buxepra. Ilome cucremsr 3apsigoB Ha JalleKHX
paccrosHusix oT Hee. JlumonpHoe wu3nydeHue. M3mydeHue
ObIcTpO IBIDKYIIEToCs 3apsaa. TOPMOXKEHHE H3TydeHHEM.
PaccesiHue 3apsHKeHHBIX YaCTHIL

MPAaKTUYECKOW paboTe

TEOpHH PaOOTHI

10 OcCHOBHBIC JTambl pa3BUTUs UAedl KBaHTOBOH MexaHuku. | Bexenue koHcnekra | Koncnekr
KBaHTOBBIE ~ CBOMCTBA  DJNEKTPOMATHHTHOTO  U3IIYYEHHS. | jeKiuu
®Qotoanekrpuueckuil  3bdexr. YpaBHeHue OifHITelHa.
Oddexr Komnrona. ['mnoresa ae bpoiins. BonHosbie cBOHCTBA | [1o 1rotopka k | KoHCIIeKT:  OTBeT 1o
2
4acTull. IBITHI BHCCOHA u xKepmepa. o
CTHI 0 Aesrcco Hoxep °p MPAaKTUYECKOW paboTe TEOpPHH PaOOTHI
OKcIlepuMEHTaJIbHbIE TTOATBEPKAEHUA TUHOTE3bl e bpois.
JudpakIOHHBIH OIBIT C IBYMS MIEIIMHU
11 BonuoBas ¢QyHkuus coctosiHus dvacTuibl. Cratuctuyeckas | Bemenue koHcnekTa | Koncmekr
UHTEpIIpeTalys BOIHOBOH QpyHKIUM. [IpHHIUN CyNepnosuMd | jyexmun
cocrosiauii. CooTHomeHus1 HeompeneneHHocted. ['panuma
IPUMEHUMOCTH KJIACCUYECKOT'0 CII0C00a OMUCAHUS SBICHUIN TIOArOTOBKA K | KoHCIeKT:  oTBeT  Io
2
MPAKTHIECKOH padoTe TEOpUH pabOTHI
12 BonuoBass ¢GyHkuus coctosiHus 4vacTuibl. Cratuctuyeckas | Bemenue koHcnekTa | Koncrmekr
UHTEpIpeTalys BOIHOBON QyHKIUM. [IpHHIUI CyNepnosuud | jekmun
cocrostanii. CooTHomIeHWs HeompeneneHHocTel. ['panuma
IPUMEHUMOCTH KJIACCUYECKOT'0 CII0C00a OIUCAHUS SBIECHUN TIOArOTOBKA K | KoHCIeKT:  oTBeT  Io
2
IpaKTU4IeCKo paboTe TEOpuH paboThI
13 IpeacraBnenue pusznueckux BeIH4InH oneparopamu. [locrynar| Benenue koHcriekta | KoHcrekr
O CIEKTpe BO3MOXHBIX 3HAueHHH (H3UYECKOM BENMYMHEL | jexiun
Iloctrynar o0 pacrpeneneHud BEPOATHOCTEW IO  CIEKTPY
3HaueHUH Qusndeckor  BenuumHBL OmnucaHue  COCTOAHUH| [Tonroroska k | KoHCIIeKT:  oTBeT 1o
2
CUCTEMBI B KBaHTOBOH MEXaHUKE. ITonHbrit o
. MPaKTUIECKOH paboTe TEopuu paboThI
KBaHTOBOMEXaHWYeCKuil Habop. VYpasuenue Illpenunrepa.
IlpyHIMI PUYMHHOCTH B KBaHTOBOM MexaHuke. CnuH
3JIeMEHTapHBIX YacTull. OnepaTopsl CIuHA
14 ®duszuka MHKpOMHpPa U €€ COBpPEMEHHOe cocTosHue. | Benenune koHcnekTa | KoHcmekr
@OyHgaMeHTaIbHBIE B3aMMOICHCTBUA M HMX XapaKTEPUCTHUKH. | jeKiuu
Knaccupukanus agpoHoB. bapuons! u Me3oHbl. CTpaHHBIE U
ouapoBaHHble yacTuLpl. Kuaccnpukanys 4acTui 0 BPEMEHH | [JorrotoBka k | KoHCIIeKT:  OTBET 1o
2
KU3HU: CTa6I/IJ'[beIe qaCcTHUIbL KBa3I/ICTa6I/IHBHBICI/I €30HAHCHI. 9
g . p MPaKTUIECKOH paboTe TEOpUH pabOTHI
Antnyactuusl. Teopun J[upaka u @eitnmana. OTKpbITHE
MO3UTPOHA U AHTUIPOTOHA
15 3aKkoHBbl COXpaHeHuss U cuMmMmerpuu. IIpoctpaHcTBeHHble U| Benenue koHcriekta | KoHcmekr
BHYTpEHHHE CHUMMeTpuH. TOYHBIE BHYTPEHHHME 3aKOHBI| jekiuu
COXPaHEHUS: 3aKOHBI COXPAHEHHUS HIIEKTPUIECKOTO OapUOHHOTO
M JICNTOHHBIX 3apsifoB. HeTodHbIe 3aKOHBI COXPAHEHHS.| [IonroroBKa K | KoHCIeKT:  oTser  mo
2
4! HUMMECTPUS u HU30MYIIbTHUIIJIICTHI. KOH XPaHCHHUA o
30¢ Tp 3oMyxI e 3axon  coxpane MPaKTHIECKOH paboTe TEOpHH PabOTHI
u3ocnuHa. YHuTapHas cumMmerpusi. CynepMysbTUILIETH
16 Jlentonsl W KBapku Kak (yHIaMeHTalbHBlE YacTHLBL. | Benenue koHcriekta | KoHcrekr
KsapkoBas cTpykTypa OapuoHOB M Me30HOB. KBaHTOBHIC | jekuuu
IIPOLIECCHI. XapaKTepUCTUKU KBaHTOBBIX NPOLIECCOB.
BepositHOCTS pactiaia M CpeiHee BpeMsl KH3HM YaCTHUBL | [TonroToBka x | KoHcTiekT; OTBeT 10

O¢ddexkTHBHOE TMONEpPEeYHOE CEUCHHE PEaKIMH. BOJIOIHS
KBaHTOBOM cucrembl. Omneparop 5BOIIOLUHM. AMILIUTYAA
BEPOSTHOCTU Niepexo/ioB. KBaHTOBas Teopus B3auMOAEHCTBUSA
gactuy. Teopusa Bosmymenuid. Juarpammel @eliHmana.
OOMeHHBIIT MEXaHW3M  B3aUMOACUCTBHHA.  D(PPEKTHBHBIH
panuyc. KBanroBas snexkrpopnHamuka. DOTOH Kak KBaHT
3JIEKTPOMArHUTHOTO B3aMMOJIEHCTBHSL. KanubpoBouHas
MHBapUAHTHOCTb Teopuu. beamaccoBocTh (hoToOHA

IpaKTU4IecKo paboTe

Teopuu paboThl
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17

CunpHble B3aumMopeucTBusa. Teopust simepHbIx cui FOkaBbI.
KBanToBas xpomoauHamuKka. ['JTFOOHBI KaK KBaHTHI CHIIBHOTO
B3auMmoJieiicTeus. HeBbuleTanne kBapkoB U3 anpona. Cralbie
B3aUMOJICHCTBHS.  XapakTepHble  OCOOGHHOCTH  ClIaObIX
nporieccoB. Teopus ciaboro B3ammojeiicTBus  Depmu.
YHuduUKanus 371eKTPOMarHUTHBIX U CJIa0bIX B3aMMOJIEHCTBUI.
Teopust 3JIEKTPOCIaboro B3aNMOJEHCTBUS
Baitn6epra-Canama-I'ipmoy.  OTKpbITUE KBaHTOB — €J1abOro
B3aumojeiicteus. CraHmapTHas Mojenb. KanuOpoBOYHBIC
cummerpun. Mexanusm Xwurrca. [lowcku eauHOll Teopuu
(hyHIaMEeHTaIbHBIX B3aNMO/ICHCTBHIA. IIpob6nema
cTaOMIILHOCTH MPpOTOHA. baprnoHHast acummMeTpusi BeenenHoi

Benenune
JIEKIIAH

KOHCIICKTa

Koncnekr

IToaroroska K
MPAaKTUYECKOW paboTe

KOHCHCKT; OTBET o

TEOpPHH PaOOTHI

18

KBanToBOMexaHudeckass Teopusi aroma. [lyTm mocTpoeHus
KBaHTOBOW  Teopun aroma. Atom  Pesepdopaa, ero
HeycToluuMBOCTh. boOpoBckasg Teopuss aromMa  BOAOpOJA.
Vpasuenue llpenunrepa s 4acTUIBI B LIEHTPAIBFHOM IIOJIE.
VYcnoBusl cylecTBOBaHUS (U3UYECKOIO DEIICHUS ypPaBHEHUS
Ipenunrepa asst BOAOPOAONOJO00HOTO aToMa. Y POBHH SHEPIHH,
[JIaBHOE KBAaHTOBOE YHUCIIO. BEpoSTHOCTH MPOCTPaHCTBEHHOI'O
pacripefiefieHuss  IEKTpOHa B aToMe. A3HMMyTalbHOE U
MarHuTHOE KBaHTOBBbIC uucia. V3nyuyeHue BoAOpOJOI0A00HOTO
atomMa. MoMeHT ummnyibsca GportoHa. [Ipasuna orbopa. Popmyna
baibMepa ¥ OCHOBHBIE CIIEKTpalibHble cepuu. CIIUH 3JIEKTPOHA.
Boszonbl u Qepmuonbl. I[IpaBuino CIOXKEHHS MeEXaHHYECKHX
MOMEHTOB. ['MpOMarHuTHOE OTHOILIEHUE JUIl OpPOUTAIBHOIO U
CIIMHOBOTO MOMEHTOB. Pe3ynpTupyronuii MarHuTHbIII MOMEHT.
CouH-opbuTanbHOe  B3auMmojelcTBue. ToHKas — cTpyKTypa
muani. [locTostHHas TOHKOM CTPYKTYyphl. MHOTO3JIEKTPOHHBIE
aTombl. [Ipunnun ITaymu. DJeKTpOHHBIE CIIOM U OOOJIOUKH.
OnexTpoHHasT KOHQUTYpalus MHOTOYJIEKTPOHHBIX aTOMOB H
HepuojuuecKas cucTeMa 3JIeMeHTOB. IIpaBuia orOopa mpu
W3JTy4E€HUH MHOTOJIEKTPOHHBIX aToMOB. Kitaccudeckue Moaenu
MnoJigpusaiuu 1 MPOBOAUMOCTH. HpOBO}II/IMOCTb MCTAJIJIOB.
DNeKTpUUeCKHi TOK B IUIa3Me. DIIEeMEHTHl (DU3MKH Ta30BBIX
paspsnoB. Tunsl cBsizelt aTOMOB B TBep/bIX Tenax. Paciennenue
SHEPreTHUECKUX YPOBHEH BO B3aMMOJEHCTBYIOIIHMX CHCTEMax
aTOMOB

Benenue
JICKITUN

KOHCIICKTa

Koncmekr

BrinonHenue JoMaIIHeEro
3aaHus (KOHCIICKTA)

JomanrHee
(KOHCTIEKT)

3aJaHuc

19

Mogens AByXaTOMHOI IEMOYKH ¢ MOTEHIHAIBHBIM perlbedoM
IpsAMOYroibHOM hopmbl. OOpa3oBaHNE YHEPreTUUECKUX 30H.
JlucriepcHoHHBIE KPHBBIC JUIS CBOOOIZHOTO 3JICKTPOHA H
JJeKTpoHa B Kkpuctamie. IloHstue 3¢GQEeKTUBHON Macchl.
KBasugactunpl. CoOCTBeHHas W TIpUMECHAs IPOBOJAUMOCTH
MOJIYTPOBOJAHUKOB. Konrakr ABYX BBIPOXKJACHHBIX
HOJIYyIIPOBOAHUKOB. IIpyHIMI NeHCTBUS MOIYIIPOBOAHUKOBOIO
Tazepa. CBepXTeKy4ecTh: KBaHTOBAS MOZENb u
JBYXKUAKOCTHAs peHoMeHoI0rus. OCHOBHBIE IOHATHS TEOPUU
CBEPXIPOBOANMOCTH.

Jlentonsl u anpossl. Hyknonsl. Ilonstue nzocnuHa. OHeprus
CBA3M B sApe. Buapl spepHBIX peakuuii U UX OICHOYHAS
sHepretuka. Peakuus geneHus. IIpoOnema pasgeneHus
usoronoB. KanenpHas u obonoueunas mogenu sapa. Gopmyna
Beiinzekkepa. Marudeckue uucina. [Ipobiema I0ATOKUBYIINX
CBEPXTSDKEIBIX HIIEMCHTOB

Be,[[eHI/Ie KOHCIICKTa

JICKIIMH

Koncnekr

Brinonnenue nomanixero
3amaHus (KOHCIIEKTA)

JomanHee 3a/1aHKe

(KOHCTIEKT)

20

YnpasnseMslit TEPMOSIIEPHBIN CUHTE3: BUJ PeaKLUi, KpUTepuii
Jloycona, BapmaHTBl peanu3aluy. PaIuoakTUBHOCTh. 3aKOH
PagroOaKTUBHOTO pacmana. CpaBHHUTEIbHAS OLICHKA
MPOHMKAIOUIEH CIIOCOOHOCTH PAa3IMYHBIX BHJIOB paHAIlUH.
EnuuHuib usmepennii B paananoHHoit ¢pusuke. [lornomieHHas,
SKBUBAJEGHTHAsT M  HKCIO3UIMOHHAs  JO3bl.  DJIEMEHTHI
pajMallMOHHONW KyJbTYpbl. DHEPrusl OTHAuu NPHU H3ITy4eHUH
KBaHTa. SlnepHblii ramma-pe3oHanc 6e3 oraauu. [IpuMeHeHus
AT'P. U3mepenune cBepXMaibIX YaCTOTHBIX CABUTOB. CBA3b
MEXKy paJuycoM OOMEHHOIO B3aUMOJEHCTBUSA U MAaCcCOIl IOKOs
€ro NepeHOCYNKOB. UeThIpe BUa B3aUMOAEHCTBHSL, NX 00BEKTHI
U TepeHOCYMKH. IIpMHIMIBI CHUMMETPUHM B MHKPOMHpE.
Hecoxpanenue P-yetHOCTH. CnmpasibHOCTh YaCTHII.

Benenne KOHCIIEKTa

JICKIIMH

Koncmekr

BelnonHenue noManiHero
3a7aHus (KOHCIIEKTA)

Homaninee
(KOHCHEKT)

3aJlaHuc
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DyHIaMEeHTaTBbHOCTh CPT-cummertpun. OcHoBHBIE
TPE/ICTABIICHHsT KBAHTOBOM OJIEKTPOJMHAMHUKH WM €€ TpyIIa
cuMMmerpud. [lapToHHas Moaenb HyKJIOHOB. CxemMa CHIBHOTO
B3aHMOJICHCTBUSL MEXIy aIpoHamMu. BalleHTHbIE U MOPCKHE
KBapKu. ACHUMIITOTHYECKast cBo0oga 1 KOH(aHHMEHT KBapKOB.
W3ocnuH, CTPaHHOCTb, 4apM, TMPENecTh B  KBAaHTOBOU
XPOMOJMHAMUKE. DneMeHTapHas cxema ciaboro
B3aHMOJICHCTBUS. DIEKTpocaaboe B3aMMOJCHCTBHE U €ro
Tpynma CHUMMeTpHH. Benmkoe oObeqWHEHWe: Tpymma
CHMMETPHH, BO3MOXKHOCTbh POBEPKH, CTAOUIIBHOCTh MATEPHUH.
00630p (yHIAMEHTABHBIX B3aUMOJICHCTBUI IO KOHCTaHTE

cBs3u. HauanpHBIN dTan sBosronnK BeenneHHoM

CoaepixaHue caMOCTOSITEILHOI padoThI MO TMCHUNIUHE HA BHIOOP

Copep:xanue IIpoaykThl AesiTeILHOCTH
Ne n/m Tembl THCHUATINHBI CAMOCTOSITeIbHOM
padoTsl
1 Kunematnka  MaTepuanbHOM  TOYKM B JekapToBelX | VHnuBuayanpHOe 3amanue [KOHCHEKT
KOOpAWHAaTax. I/IHTCT‘pI/IpOBaHI/IC BTOPOI0 3axKOHa HproroHna. (33}1;1!{1/[ [OBBILLIEHHON
O6VO6H.[6HHI;IG KOOP/IMHATBI. HpHHuylin HaI/Iqu)HLH.IeFO CIIOKHOCTH)
eiicTBus. WHIIMIT OTHOCUTENbHOCTH [ amuies. HKLUS
A PHHIT yHEH PedepaTtuBnas padbota Pedepar
Jlarpamxka cBOOOJHOM YaCTHUIIEI.
[poekTHas pabora, |[[Ipoekrt, mokiaa, Hay4dHas]
ydJactie B paboTe KpyXKKa [CTaThs
10 ACTPOHOMUU
2 Oynknusa Jlarpamka cucTeMbl yacTull. YTJoBas ckopocTh. | MHmuBunyanpHOoe 3amanue |[KOHCHEKT
Tenzop wuHepuud. MOMEHT HMIyJbca TBEPAOrO Teld. | (3amaum TOBBIIICHHOM
Coan/IKOCHOBerIe TBEPBIX TeI. JIBmkeHue B | cnoxHoCTH)
HEMHEPLUAIBHON CHCTEME OTCYeTa
P PedeparuBHas pabora Pedepar
[IpoexTHas pabota, |[[Ipoekr, mOKIan, HaydHas
ydacTHe B paboTe KpYKKa [CTaThs
10 ACTPOHOMUU
3 [Oueprus. Wmmnynsc. Lentp wuHepumu. MomeHT wumnynbca.| MuauBuayaneHoe 3anaHue [KoHcmekT
OpnHomepHoe nBiwkeHue. [IpuBeneHHas Macca. J[Bwkenue B (3amauu MOBBILICHHON
LeHTpajbHOM noJie. KemepoBa 3aaua. YpaBHeHHs | aMUIbTOHA.| CIIOKHOCTH)
'YpaBuenus ['amuiibToHa-SIK0OH
4 Anunabatuueckue uHBapuaHThl. CBoOOAHBIE oOngHOMepHBIE | MHaumBunyansHoe 3ananue |[KoHcHexT
xoneOanus. Bernyxaennbie koneOanust. KoneOanus cuCTeM €O | (3agaqn MOBBIIECHHOM
EHOFI/IMI/I CTETCHSIMHU gBo6ozu)1. 3aryxatomue KoJjeOaHHs. CHOKHOCTH)
BIHY)KIGHHBIE ~ KOJle0aHuMs  NpH  HAIMYUU  TPEHUs.
YK . P P PedeparuBHas pabota Pedepar
[Mapamerpuueckuii pe3oHaHC. AHTapMOHUYECKHE KoJeOaHHs
[IpoexTHas pabora, [[Ipoexr, noknan, Hay4yHas|
ydactue B paboTe KpyXKKa [CTaThs
[0 ACTPOHOMHUU
5 CkopocTh pacnpocTpaHeHHs B3aumopencTBuid. WutepBan. | WunuBuayansHoe 3amanue [KoHCHEKT
CobcTBEeHHOE BpEMsl. IIpeoOpazoBanue Jlopenua. | (zagaun MOBBIIICHHOM
I::)[p606pa30BaHI/Ie cxopgcm. LIeTLIpe)fMepHLIe BegTOpI:I. CHIOKHOCTH)
Hepruss ¥ WMIyJbC. YeThlpexMepHbI uMIynbe. Pacma,
p Y p P Y A PedepaTuBnas pabota Pedepar
YyacTull. YNIPyrue CTOJIKHOBEHHUS YaCTHUI]
IpoekTHas pabora, |[[IpoekTt, mOKNaa, Hay4dHas]
ydacTHe B paboTe KpyXKa [cTaTbs
[0 ACTPOHOMHUU
6 OcCHOBHBIE TOHATHUSL JJIEKTPOAMHAMMKH: 3iekTpuueckuil | MunuBunyansHoe 3amanue |[KoHcmekT
3apsd,  OVICKTPUYECKUH  TOK,  OJICKTPUYECKHH  AHMIONb, | (3amaum [MOBBILLIEHHOM’
JMIONBHBIH MOMEHT, JMIONBLHBIH MOMEHT SINEKTPHHECKOTO | cnoxcmocti)
TOKa.  OJIEKTPUYECKWE M  MAarHUTHBbIE  MYJIBTHUIIONH.
Pedeparubnas pabora Pedepar
OneKTpuueckass W MarHWTHas HaNpsHKEHHOCTH. BekTopbl
MarHUTHOH MHIYKIMH H IeKTPHYECKoro cMemenns. [lotok | [IPOCKTHas pabora, |[Ipoekt, nokmaz, Hay4Has
ydactue B paboTe KpyXKKa [CTaThs

OJICKTPHUYCCKOIO M MAarHuTHOI'O IIOJIA. QHGKTpH‘ICCKHe u

MarHWTHbIE  CWJIOBBIE  JIMHHM.  ODJEKTPOCTATHUCCKUI
noreHuuan.  Ilagenne  Hanpsbkenus.  ComnpoTHBIEHHE
npoBogHuka © 3akoH Owma. 3akon Kymona, 3akoH

3JIEKTPOMAarHUTHONW MHAYKUMHU. CHCTEMBl €IMHUL U3MEPEHHs
(GU3HYECKUX BEeNMYMH. DJIEKTPOABIDKYIIAS cuiad. 3aKkoH

10 aCTPOHOMUU
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[xoyns-Jlenna

7 CranioHapHO€ ~ 3JIEKTpOMarHuTHOe  moje.  YpaBHeHus | VHnuBuayanpHoe 3amaHue [KOHCHEKT
Maxcenna [Uist CTALlMOHAPHOTO JIEKTPOMArHUTHOTO TOJS B | (3amaum MOBBIIIEHHOM
mupdepeHanbHOl U MHTerpanbHOi (dopMe. I'paHnuHbIe CIIOKHOCTH)

YCIOBUA AU1s BEKTOPOB CTALMOHAPHOTO HJIEKTPOMATHHTHOTO |~ - (epatnBHas padora Pedepar

moJisl. DHEeprus CTAlMOHAPHOTO AJIEKTPOMArHUTHOTO ITOJIS.

TeopeMa 00  OJHOHAYHOCTH  pelleHHs  ypaBHeHuii | |LPOSKTHAA pabora, [[Ipoekt, noKiaz, HayuHas
CTAaIlMOHAPHOTO >JIEKTPOMArHUTHOrO mons. CKanspHbli u | YYacThe B paboTe KpyXKKa (CTaThs

BEKTOPHBIH MOTEHIMAJIBI CTAIMOHAPHOTO AJIEKTPOMAarHUTHOTO | IO aCTPOHOMUU

noJisi. YcioBus KanuOpoBku. Y paBHenus Jlamnaca u [Tyaccona

JUISl BEKTOPOB CTAIIIOHAPHOT'O 3JIEKTPOMArHUTHOTO MOJISI

8 CKansipHBI ¥ BEKTOPHBIN MOTEHIMAJBI 3JIeKTpoMarHuTHoro | VHnuBuayanpHoe 3amaHue [KOHCHEKT
nonst. KanuOpoBouHash MHBAPUAHTHOCTh OJIEKTPOMATHUTHBIX | (3amaun [OBBIICHHO
moJiei. YCIoBUS KaJIMOPOBKH: KYJIOHOBCKas KalHOpPOBKa M CHOKHOCTH)
kanuOpoBka JlopeHua. YpaBHenust Jlamnaca, Ilyaccona u Pedpoparnran pabota Pedepar
Hamambepa nansi CKaJIpHOTO W BEKTOPHOTO MOTEHIIMAIIOB
JNIEKTPOMATHUTHOTO TIONIsl. METOMbl pellieHus] 3a1ad Uit IIpoexrHast paborta, [[IpoekT, mOKIan, Hay4dHas
TIEPEMEHHOTO 3JIEKTPOMAarHuTHOTO TIOJIAL. Tensop | yd4actue B paboTe KpyKKa [CTAThbs
JIEKTPOMAarHUTHOTO OJIsl. YpaBHeHue JBIDKEHUSI | IO aCTPOHOMUU
3apsDKEHHOM  4YacTUIbl B JJIEKTPOMAarHUTHOM  II0Jie B
4yeTelpexMepHoil dopme. Jlarpamxuan u nelicTBue 1L
IIEPEMEHHOT0 JIEKTPOMArHUTHOrO Nojst. BeiBox ypaBHeHUit
MakcBesuia ¢ MOMOIIBI0 BAPHALIMOHHBIX ITPUHITUIIOB

9 TeH30p 371eKTpOMarHUTHOTO 1oJis. YpaBHeHHs MakcBemna B | VunuBuayansHoe 3amanue [KoHCHEKT
YETBIPEXMEPHOH  (opMe. 4-TOTEHIMAN JIEKTPOMATHATHOTO | (3amaun [OBBIIICHHOM
mojisi. OJEeKTpOMarHUTHBIE BOJHBI B BeniectBe. Popmyna COKHOCTH)

Makcaemna. DneKTpOMarHuTHAas pupoa cBeTa. [Tp (epatuBias padota Pedepar
MoHoxpomaTuydecKkasi IUIOCKash 3JIEKTPOMAarHUTHAsl BOJIHA.

OTpa’keHHe M TpETOMJIEHHE SICKTPOMATHHTHBIX BonH. | LIPOCKTHAs pabora, [[Ipoekt, noxmaz, Hay4Has
DHeprus M MMIYIbC  DICKTPOMArHHTHOH  BONHBL | YYacTHe B paboTe KPYKKa (CTaThs
CriextpaipHOe pasznoxkeHrne. YacTHYHO TONAPU30BAaHHBIN | MO aCTPOHOMUU

cBer. ['eomerpuueckas onrtuka. [Ipenensl NPUMEHHMOCTH

reOMETPUYECKON ONTUKU. M3ImydeHHne 3JIeKTPOMarHUTHBIX

BOJIH. 3amazgpIBarolMe  MOTEHIManbl.  [loTeHuuansl

JInenapa-Buxepra. Ilone cuctempl 3apsioB Ha JajeKHX

paccrosiHUsIX OT Hee. JlumonbHoe wu3nmydeHue. M3nmydenue

OBICTPO IBIDKYLIETOCS 3apsiga. TopMOKeHHEe H3ITyYeHHEM.

Paccesinue 3apsykeHHBIX YaCTHIL

8 OcCHOBHBIE 3Tambl pPa3BUTHS HICH KBaHTOBOM MexaHuku. | VHnumBuayanpHoe 3amanue [KOoHCHEKT
KBaHTOBBIC ~ CBOWCTBA  2JICKTPOMArHUTHOTO — M3IYYCHHA. | (3amaum [MOBBILLIEHHOI
doTodNeKTpUIeCKUuit  APPEKT. YPaBHeHI/Ive OWHIITEWHA. CII0KHOCTH)

Sq)(iu)eKT Komnrona. TI'mnoreza pne bpoiuis. BosHOBBIE Pedeparnpaan pabota Pedepar
cBoiictBa uactul. Omneitel  [IPBuccoHa wu  JDxepmepa.
DKCTepUMEHTATIbHBIE TIOATBEPIKIACHHS THITOTE3bI Je Bpoits. IpoexrHast paborta, [[IpoekT, mOKIan, HaydHas
JudpakMOHHBIN OIBIT C ABYMS ILEJISAMHU ydacTue B paboTe KpYXKKa |[CTaThs
10 aCTPOHOMHH

10 OcHOBHBIE JTambl pPa3BUTHS HUAEeH KBaHTOBOM MexaHuku. | MunuBugyanmeHOe 3amanue |[KoHcrekT
KBaHTOBbIE ~ CBOHCTBA  SJIEKTPOMArHUTHOIO — M3IYYCHHUSA. | (3amaum [OBBIICHHOI
®otoanextpuueckuit 3 dexT. YpaBHeHHf OlHIITeHHA. CIOKHOCTH)

Sq)(?eKT Komnrona. TI'mnoreza pne bpoiuis. BosHOBbIE Pedeparnpras pabora Pedepar
cBoiictBa uactul. Omneitel  [IPBuccoHa wu  JIxepmepa.
OKCIepUMeHTaJIbHbIE MMOATBEPIKICHUS TUIOTE3bI e bpoiims. IIpoexrHast pabora, |[[IpoekT, mOKNaa, Hay4dHas]
JudpakMOHHBIN OIBIT C ABYMS ILEJIAMHU ydactue B paboTe KpyKKa (CTaThs
10 ACTPOHOMUU

11 BonHoBas ¢yHkuus cocrosHus 4actuipl. Cratuctuueckas | VuaumBuayanpHoe 3amanue [KOHCHEKT
HHTEPIpETaIus BOJIHOBOI1 GbyHKIHN. HpuHumn | (zagaun MOBBIIEHHOM
CYNIEPIIO3ULINH § COCTOSIHUH. CooTHo1IeHus CIIOKHOCTH)

HEOIPENIEIEHHOCTEH. I'panuna _ TIPUMEHMMOCTH |5 (epatnBHas padora Pedepar
KJIACCHYECKOT0 CIIOC00a OMMCaHMs SIBICHUH
[IpoexTHas pabora, [[Ipoekt, nokiax, Hay4dHas|
yuacTHe B paboTe KpyKKa [CTaThs
10 aCTPOHOMUU
12 BonnoBass ¢ynkuus cocrosnus yactunpl. Cratuctuueckas | VunuBuayanpHoe 3amanue [KOoHCHEKT

BOJIHOBOM
COCTOSTHHI.

[puamn
COOTHOIIICHHS

HMHTEpIpeTaLus ¢byHKIHN.

CyNepIIo3nIUN

(3amaun MOBBIIICHHOM

CJI0’KHOCTH)
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HEOIPEeIeICHHOCTEH. I'panuna npuMeHuMocTd | PedeparuHas pabora Pedepar
KJIACCHYECKOTr0 Croco0a ONUCaHHUs SBICHUI TpoekTHas paGota, [[Ipoekt, [OKmax, HaydHas
ydacTHe B paboTe KpyKKa [CTaThs
10 aCTPOHOMUU
13 [IpencraBnenue  ¢usnueckux  BenMYMH  omnepatopamu. | VHnuBuayanpHoe 3amaHue [KOHCHEKT
IMoctynar o chekTpe BO3MOXKHBIX 3HAUCHHHA (QU3MYECKON (3amauu MTOBBIIICHHOM
Benu4HHbL [locTynatr o pacrpeneneHun BEpOsSTHOCTEH 110 CHOKHOCTH)
CIICKTPY 3Ha4YeHUH (¢u3uueckoil BenuuuHbl. Onucanue Podepatisras pabora Pedepar
COCTOSIHUI CHCTEMBl B KBaHTOBOM MexaHuke. IlomHblit
KBAHTOBOMEXaHHMUeCKHii Habop. Vpashenne Ilpemumrepa. | [IPOCKTHas pabora, [[Ipoekt, noKmaz, Hay4Has
[IpUHIMN TPUYMHHOCTH B KBAHTOBOM MexaHmke. CnmH | Y4acTue B paboTe KPYyKKa (CTaThbs
aJIeMeHTapHbIX yacTull. OnepaTropsl ClIMHA 10 aCTPOHOMUU
14 ®duzuka MHKpOMHpa U €€ COBpeMeHHoe cocrosHue. | MunuBunyanpHoe 3ananue |[KoHCHEKT
(DyH,Z[aMeHTaJIBHBIe B3aUMOJCHCTBUSA M UX XapaKTCPUCTUKH. (33;[3!.[14 IMOBBILIIEHHON
Knaccudukanus agponos. bapuons! u Me3oubl. CTpaHHBIE U CIOKHOCTH)
OoyapoBaHHBIE YacTUIIBI. Kiaccudukamms 9acTui] 1o BpeMeH! Podepatnras pabora Pedepar
KU3HHM:  CTaOWJIBHBIE  YacTUIBl, KBa3HUCTaOWIBHBIE U
pesonace. AnTnuactuipl. Teopun [upaka u Meitavama. | [IPOSKTHas pabora, [[Ipoekt, nokmaz, Hay4Has
OTKpBITHE TIO3UTPOHA M aHTHIIPOTOHA ydacTue B paboTe KpyKKa (CTaThs
10 aCTPOHOMUU
15 3akoHBl coxpaHeHMs u cuMMeTpuu. IIpoctpanHcTBeHHble M | WHnuBuayanpHOe 3amaHue [KOHCHEKT
BHYTPEHHHE CHMMETpHH. TOYHbIE BHYTPEHHHE 3aKOHBI | (3amaun [OBBIIICHHOM
COXpaHeHUs: 3aKOHBI COXaHEHWS  DIIEKTPHUECKOTO | cpospocTH)
0apHOHHOTO M JICNTOHHBIX 3apsoB. HeTouHble 3aKOHBI PedepatnsHas pabora Pedepar
coxpaHeHus. M3ocummerpus M H30MYJIBTHIIIETHL. 3aKOH
COXpaHEHHMS H30CIIHHA. YHutapHas CHMMETpHSI. [poexTHas pabora, [[IpoekT, MOKIax, Hay4Has
CyHepMyHLTI/IHHeTLI y4qacTuc B pa60Te KpYyXKa |CTaTbsa
10 ACTPOHOMUH
16 JlenToHbl M KBapkM Kak (yHIaMeHTanbHble uacTuubl. | MHauBumayanbHoe 3amanue [KoHCHEKT
KBapKOBaH CTPYKTYpa GapI/IOHOB 1 Me30HOB. KBaHTOBBIE (33,[[3‘11/1 MOBBILLIEHHOU
mporeccel.  XapaKTepUCTHUKM  KBaHTOBBIX  IPOLIECCOB. CHOKHOCTH)
BeposTHOCTh pacmaza M cpenHee BpeMsl JKU3HU YaCTHUIIBL. Podepatisras pabora Pedepar
D¢ pexTHBHOE MOMEPEYHOE CEYEHHE pPEaKIUH. OBOIIOIHS
KBaHTOBOH cucTeMbl. Omepatop SBOMOLMH. AMmiurtyga | |IPOCKTHAA pabora, |[Ipoekt, nokmaz, Hay4Has
BEPOATHOCTH IepexoioB. KBaHTOBas Teopus B3anMoeiicTBus | Y4acThe B paboTe KpyKKa (CTaThs
yactull. Teopuss Bo3mymieHuil. Jluarpammpel @DeliHMaHa. | 1O ACTPOHOMHH
OOMeHHBII MexaHu3M B3auMmoneicTBuil. OddexTHBHBIN
pamunyc. KBaHToBas siekrpoauHamuika. POTOH Kak KBaHT
9JIEKTPOMAarHUTHOTO  B3amMojeWcTBus.  KammOpoBounas
WHBapUAHTHOCTH Teopur. beamaccoBocTh poToHA
17 CunbHble B3aumozencTBus. Teopus saepHeix cun OxaBwl. | WHnumBuayansHOoe 3amanue [KoHCHEKT
KBanrtoBas XpOMOJUHaAMHUKa. I'JIF0OHBI KaK KBaHThI CHUJIBHOTO (33,[[3‘11/1 IMOBBILLIEHHOU
B3aumoeiicTBus. HeBbuietanne kBapkoB u3 anpoHa. Cnabble COKHOCTH)
B3aUMOJICHCTBUS.  XapaKTepHble  OCOOCHHOCTH  ClIaObIX PedepatnsHa pabota Pedepar
nporeccoB. Teopuss cmaboro B3aumozencTBus Depmu.
VHU(HUKALHS IIEKTPOMArHUTHBIX U CJIA0BIX B3aMMO/ICHCTBHIA. [poexTHas pabora, [[IpoekT, mOKTax, HaydHas
Teopus a5eKTpocaadoro B3aHMOJEHCTBH | YIaCTHE B PaboTe KPYyKKa (CTaThbs
BaiinoOepra-Canama-I'mmoy. OTKpbITHE KBaHTOB CJIa0OTO | IO aCTPOHOMUU
B3aumoneiicTBus. CranmaptHas wmonenb. KammOpoBodHbie
cummerpun. Mexanusm Xwurrca. Ilouckn enuHoil Teopuu
(byHIaMeHTaIbHBIX B3aUMOJICHICTBHHN. [Ipobnema
cTaOMIbHOCTH IpoTOHA. bapronnas acumMeTpust BeenenHoit
18 KBanToBomexaHnueckass Teopusi aroma. llyrm moctpoenus | WnnuBuayansHoe 3amanue [KoHCHEKT
KBaHTOBOH Teopuu aroma. Atom Pesepdopma, ero (3amauu MOBBIIIICHHOM
HeyCTOH4MBOCTh. boOpoBckas Teopust aroma BOAOpPOJA. CIIOKHOCTH)
VYpasuenue lllpenunrepa i yacTUIBI B LIEHTPAIEHOM IIOJIE. Po(epatupHaz pabora Podepar
VYcnoBus CymecTBOBaHHUS (U3MUECKOTO PEIICHHsT YpaBHEHUS
penunrepa a8 BOAOPOIONONOOHOrO aToMa. YPOBHHU IIpoexTHas pabora, [[Ipoekt, noKiaz, HayuHas
SHEPrMHM, TIJIABHOE KBaHTOBOE  YHCJIO. BepostHOCTh | YYacTHE B paboTe KPYXKKa (CTAThs

MIPOCTPAHCTBEHHOT'O0 pACIpE/EICHUs] DJIEKTPOHa B aTOMe.
A3UMyTalpHOE W MarHUTHOE KBAHTOBBIE 4HCia. M3mydeHne
BOJIOPOJIONIONOOHOTO aTtoMa. MOMEHT wuMmIyibca (OTOHA.
IIpaBuna or6opa. Popmyna bBambmepa W OCHOBHbBIC
criekTpasibHble cepui. CIMH 371eKTpoHa. bo30HbI 1 (epMUOHBI.
[pasuio CIIOKEHUS MEXaHUYECKHX MOMEHTOB.

[0 aCTPOHOMHHU
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I'mpomarHuTHOE OTHOIIEHHE ISl OPOUTATEHOTO U CIIHHOBOTO
MOMEHTOB.  PesynpTHpyrommii ~ MarHMTHBIM ~ MOMEHT.
CruH-opOuTansHOe B3amMmojeiicTBue. TOHKas CTpyKTypa
nmuHui. [TocTosiHHAsA TOHKOH CTPYKTYpbl. MHOTO3JIEKTPOHHBIE
atoMbl. [Ipuniun [Maynu. DieKTpOHHBIE CIOM M OOOJIOYKH.
OnexTpoHHass KOHGUIypalys MHOTO3JIEKTPOHHBIX aTOMOB U
HmeproanYecKasl CHCTeMa dJeMeHToB. [IpaBmina orbopa mpu
U3JIy4eHUU MHOTO3JIEKTPOHHBIX aTroMoB. Kiaccuueckue
MOJeNIM IHoyspu3alud M nposoaumoctd. IIpoBomumocTs
METaJUIOB. DIEKTPUYECKUH TOK B IIa3Me. DIIEMEHThl (PU3UKU
ra3oBbIX pas3psioB. THUIBI CBA3EH aTOMOB B TBEPIbIX Telax.
Pacmennenue SHEPTEeTHYECKUX ypoBHE BO
B3aUMOJICHCTBYIOIIMX CUCTEMAX aTOMOB

19 Mopens 1ByXaTOMHOM LETIOYKH ¢ TOTEHIHAIBHBIM penbedom | MuanBunyansHoe 3amanue |[KoHCHEKT
IPAMOYTOJIbHON (Gopmbl. OGpasoBaHue SHEPTETHYECKHX 30H. | (3amaun MOBBIIIEHHON

JucriepcHOHHBIE KPHBBIC I CBOOOIHOTO MMEKTPOHA M | ¢oroCTI)

IeKTpoHa B kpucTamie. Ilonarue 3¢ ¢deKTuBHON Macchl. Pedeparnmaan pabota Pedopar

KBasmuactumsl. CoOcTBeHHass M IPUMECHAs IIPOBOIUMOCTh

HOJTyIPOBOJHHKOB. KoHTakT JIBYX BBIPOKJICHHBIX [poexTHas pabora, [[IpoekT, MOKIax, Hay4Has
TIOJTYTIPOBOTHUKOB. IIpunun neficTBus | yYacTHe B paboTe KpyKKa [CTaThbs

MOJIYIPOBOJHUKOBOTO Jiazepa. CBepXTeKy4yecTh: KBAaHTOBas | IO aCTPOHOMUH
MOJeNb M IBYX)KUAKOCTHas (eHoMeHonorus. OCHOBHBIE
TIOHATHS TEOPHU CBEPXITPOBOTUMOCTH.

Jlenrronst u agponsl. Hyxmonsl. [lonstie n3ocnmua. DHEprus
CBsA3U B snupe. Buipl sAepHBIX peakuMid W UX OLEHOYHas
sHepreTHka. Peakius nenenus. [lpoGiema paszieneHus
n3oronos. KanenbHast 1 o6osioueunas Mojenu sapa. Gopmyia
Betinzekkepa. Marudeckue uucia. [IpodiaeMa T0aroxxKuByIIHX
CBEPXTSDKEIIBIX AIIEMEHTOB

20 VYmpaBnseMblii  TEPMOSIIEpHBIM  CHHTE3: BHJI peaknuid, | MunuBugyansHoe 3amanue |[KoHcmeKT
KpuTepuit Jloycona, BAPUAHTBI peanuzauuu. | (3axauu [MOBBILLIEHHOI

gajjll/loaKTI/IBHOCTb. 3akoH Pa/IMOAKTUBHOTO p%cnaaa. CIOKHOCTH)

aBHMTENbHAS  OIEHKA IIPOHMKAIOMmEdl  CIOCOGHOCTH

P e p N PedeparuBHas padota Pedepar

pasTUYHBIX BMJOB paiWalMd. EAWHHIB W3MepeHHil B

pamnaimonnoil dusmke. IloromeHHas, SKBHBaleHTHas u | LIPOCKTHAA pabora, |[Ipoekt, noKmaz, Hay4Has

9KCHO3UIIMOHHAS JI03bl. DIIEMEHTHI PalMalliOHHON KYJIBTYyphl. | YJacTue B paboTe KpyxKKa (CTaTbs
DHeprus OTHaud TPU W3TydYeHUH KBaHTA. SIepHBIH | IO aCTpOHOMHUU
ramma-pesoHanc 0e3 otnaun. Ilpumenenus SI'P. M3mepenue
CBEpPXMAaJbIX YaCTOTHBIX COBUTOB. CBSI3b MEXIY PagHyCOM
OOMEHHOTO  B3aMMOCHCTBHS M  MacCOil  IOKOS  €ro
MEPEeHOCYNKOB. YeThIpe BUAA B3aUMOJIEHCTBHSI, UX OOBEKTHI U
nepeHocuyuku. IIpUHLIUIBI cCHUMMETpUH B MHKPOMHpE.
Hecoxpanenne  P-uerHoctn. CrnupalbHOCTh ~ YaCTHII.
DyHIaMEHTaJIBHOCTD CPT-cummerpuu. OcHOBHbIE
MPE/ICTABICHUS KBAHTOBOM AJIEKTPOJAWHAMHUKH M €€ TPyIa
cumMmetpun. [lapToHHas Moaens HykJIOHOB. Cxema CHUIIBHOTO
B3aMMOJCHCTBHSI MEXIy aIpoHaMu. BaJeHTHbIE U MOpCKHE
KBapKu. ACUMITOTHYECKast CBO0OOAa 1 KOH(AIHMEHT KBapKOB.
W3ocnuH, CcTpaHHOCTH, dYapMm, TIpelecTb B KBaHTOBOH
XPOMOJIMHAMUKE. DnemeHTapHas cxema citaboro
B3aMMOJEHCTBHsL. DleKTpociaboe B3aWMOJEUCTBHE U €ro
rpynmna CHUMMETpuUH. Benukoe oO0beAWHEHME: Tpymmna
CUMMETPHH, BO3MOXXHOCTH ITPOBEPKH, CTAOMIHLHOCTh MATEPHHU.
0030p (yHIAMEHTABHBIX B3aUMOJICHUCTBHI MO KOHCTAaHTE
cBs3u. HauanpHeIH 3Tamn 3Bomonnu BeelreHHOM.

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

IMpu opranu3anyy U3y4eHHs: TUCIUIIIMHBI OyAYT UCIIOIb30BaHbI CIEAYIOIIE 00pa30BaTeNbHbIE TEXHOIOTHU:
H()OPMALOHHO-KOMMYHHKAIIHIOHHBIE TEXHOJIOTMHU, TEXHOJIOIHSL OPraHU3aLul CAMOCTOSTENbHOI paboThl, TEXHOIOTUS
pedaekcHBHOro 00yUSHHUS, TEXHOIOTHS MOYIEHOTO 00y9IeHHsI, TEXHOJIOTHS HTPOBOTO 00YUEHUS, TEXHOJIOTUH I'PYIIIOBOM
JICKYCCUM, UHTE€PAKTHBHBIE TEXHOJIOTHH, TEXHOJIOTHS IPOOIEMHOr0 00y4eHH s, TEXHOIOTHsl OpraHu3alul
y4eOHO-HCCIIeI0BATENbCKON ISSITEILHOCTH, TEXHOJIOTHSI TPOEKTHOTO 00y4EHHsI, TEXHOJIOTHS Pa3BUTHUSI KDUTHUECKOTO MBIIUICHHSI.

5.4. Tekymmii KOHTPOJIb, IPOMEKYTOUHBIH KOHTPOJIb M IPOMEKYTOUHAS ATTeCTALUS

BannpHO-peiiTrHroBast KapTa AUCHUILIMHBL 0POpMIIeHA KaK NPHIIOKEHHE K paboueil mporpaMMe IUCIUIUIUHBL.
®DOoHJI OIIEHOUHBIX CPENICTB AL IPOBEACHHMS IPOMEKYTOUHOM aTTecTaluy 00yJaomUXCsl O UCHUILIHHE 0(QOPMIICH OTACIBHBIM
JIOKYMEHTOM.
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6. YHEBHO-METO/JMYECKOE U THOOPMAIIMOHHOE OBECIIEYEHWE

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpHI, 3arnaBue, CChUIKA Ha HJIEKTPOHHYIO OUOIHOTEYHYIO CUCTEMY W3natenscTBo, roj
COCTaBHUTENN
JI1.1  |Antynun, K. K. Knaccudeckast MexaHuka: yueOHOe mocobue Mocksa: lupexr-Menua, 2014
URL: https://biblioclub.ru/index.php?page=book&id=240550
JI1.2  |Anemxesuy, B. A. DNEKTPOMArHeTH3M: yu4eOHUK Mockgsa: ®usmarnut, 2014
URL.: https://biblioclub.ru/index.php?page=book&id=275299
JI1.3  |Antynun, K. K. Teoperuueckas Gr3nka aTOMHOTO Spa U DJIEMEHTAPHBIX Mockga: lupexr-Menua, 2019

HqaCcTull: y‘{e6H0-MeTO/‘_‘[I/I‘{€CKO€ mocoovie
URL.: https://biblioclub.ru/index.php?page=book&id=240556
6.1.2. lonoJiHUTebHAS JIUTEpaTypa

ABTODBHI, 3arnaBue, CChLIKA Ha 3JIEKTPOHHYIO OUOIMOTEUHYIO CUCTEMY W3natenscTBo, rof
COCTaBHTENN
JI2.1  |Muxaiinos, M. A. Jlexuuu no KJIacCUYECKOM MexaHuKe: yuyeOHoe rocodue Mockaa: MockoBckuii

URL: https://biblioclub.ru/index.php?page=book&id=470998 |menarornveckuii Tocy1apCTBEHHBII
yausepcuret (MIIT'Y), 2015

JI2.2  |Co0oxes, C. B. OCHOBBI HEPENSTHBUCTCKON KBaHTOBOH MexaHUKU: yueOHoe|MockBa: ®Pusmariur, 2017
rnocooue
URL: https://biblioclub.ru/index.php?page=book&id=485503

J12.3  |byrtukos, E. . dusuka: yueOHOe Tocodue Mocksa: ®usmatiut, 2010
URL: https://biblioclub.ru/index.php?page=book&id=75494

JI2.4  |Kongpatee, A. C.  |Dusuka: cOOpHUK 3a7a4: yueOHOe ocobue Mocksa: ®usmariut, 2005

URL.: https://biblioclub.ru/index.php?page=book&id=76788
6.2 IlepeyeHb 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) (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Skype for Business, OneDrive, SharePoint Online)

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 IlepeueHb HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM, MPOdeCcCHOHAIBHBIX 6a3 TaHHBIX
- OBC «YHuBepcuterckast OnbI1oTeKa OHIalH»
- basel nannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYEHUE JUCIIUIIJIMHBI (MOYJIST)
7.1|HanmeHOBaHHE CHENUATBHOTO TOMENICHHS: IIOMEIIECHHEe JUIi CaMOCTOSTENbHOM pa0oThl, YWTanbHBIA 3ail.
OcnameHHOCTb: [TK-411T. ¢ BO3MOKHOCTBIO OAKITIOUEHUS K ceTH «IHTepHeT» 1 00ecTedeHIeM AOCTyIa B 3JEKTPOHHYIO
uHpopMaonHo-oopazoBarensHyto cpeny CI'CITY, IIpunrep-lwr., Tenedon-1uir., [TuceMenHbIi cTon-4 mr., [Tlapra-2
IIT.

7.2|HarMeHOBaHHE CIIEIMAIBEHOTO MOMEIICHUS: ydeOHast ayIUTOPHS AJIs TPOBEICHUS JTEKIUOHHBIX 3aHATH, TPAKTHICCKIX
3aHATUH, TPYNNOBBIX KOHCYJbTALMH, WHIWBUAYAJIBHBIX KOHCYJNBTAllMH, TEKYLIEro KOHTPOJS, IPOMEXYTOYHOH
aTTectauuy, YueOHas ayauropus. OcHameHHOCTh: MenoBas gocka-lmr., Kommiuekr y4deOHOW Mmebenu, HOYTOYK,
HPOEKIIMOHHOE 000pyAOBaHNE (MYIbTUMEANHHBINA IPOSKTOP M SKPaH).

8. METOAUYECKHE YKA3AHUS 110 OCBOEHHUIO JMCHUIIVIMHBI (MO Y JIST)

Pabota Hax TEOpPETHIECKIM MaTepUaIoM MPOMCXOIUT KPATKO, CXEMAaTHIHO, ITOCIEA0BATEIFHO (PHKCHPOBATH OCHOBHBIE ITOJIOXKEHHS,
BBIBO/JIBI, q)OpMyJ'II/IpOBKI/I, 060611_ICHI/IH; IoMe4YaTbh BAXXHBIC MBICJIA, BBIACIIATH KIFOYCBBIC CJIOBA, TCPMHHBI. HpOBepKa TCPMUHOB,
MOHSTHI ¢ IOMOIIBIO SHIMKIIONEINH, CIIOBapei, CIPAaBOYHHKOB C BBIMMCHIBAHHEM TOJKOBaHHH B TeTpanb. OO03HAYHUTH BONPOCEHI,
TEPMUHBI, MaTCpHra, KOTOpBIﬁ BBI3BIBACT TPYAHOCTH, IIOMETUTL U IOIIBITATHCA HaWTH OTBET B pCKOMCH}IyCMOﬁ Jiareparype. Ecmun
CaMOCTOSTETIBHO HE YAaeTCsl pa300parhCs B MaTepralie, HeoOX0IMMO ChOPMYITUPOBAThH BOMIPOC U 33aTh MPEIOAABATEIIO.
IIpopaborka paboveil mporpamMMbl MUCLMIUIMHBI, yAETsis 0co00e BHHUMAHME LEIAM M 3agadaM, CTPYKTYpE M COICPIKaHHIO
JMUCHUIUTAHBL.  KOHCTIEKTHPOBaHUE HCTOYHUKOB, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BOMPOCAM, MPOCMOTP PEKOMEHIYeMOit
JIUTEpaTyphl, paboTa ¢ HHPOPMAITHOHHBIMU UCTOYHUKAMH B Pa3HBIX GopMaTax.

Takke B POIecce H3YUeHHs TUCIUILIHHBI METOANYCCKHE PEKOMEHAAIMH MOTYT OBITh H3JIaHbI OTJCIbHBIM JOKYMEHTOM.
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[Ipunoxxenune

BaﬂJ’IBHO-peﬁTHHFQBaﬂ KapTa JUCHUIIIINHBI «OCHOBBI TeOpeTH‘{eCKOﬁ (1)I/I3I/IKI/I»

Kypc 2-3 Cemectp 4-6

Buj koHTpOIIS MuHHMaJTBHOE KOJMYECTBO | MaKkcHMaIbHOE KOJIUYECTBO
6anoB 6anoB

HaunmenoBanue paznena «Knaccuueckas MexaHHKa H TEOPHSI OTHOCHTEIbHOCTH»

Texymuii KOHTPOJIb 110 pa3Aemy:

1 AynutopHas pabora 2,5 4

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

3 CamocrosiTenbHas paboTa (crenuanbHbie POPMBI Ha BBIOOD) - 5

KontponbHoe MeponpHATHE 10 pa3lieny 8 15

IIpoMexyTOYHBIH KOHTPOJIB 14 30

HanMeHoBaHHe pa3iesia «JIeKTPOAHNHAMHKAY

Tekymuit KOHTPOJIb IO pa3Aey:

1 AynutopHas paborta 3,5 6

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

3 CamocrosrtenbHas pabora (crieruanbHbie (OPMBI Ha BBIOOD) - 5

KoHTponsHOE MEpONpHATHE 110 pa3leny - -

TIpomexyTOoYHBII KOHTPOJIb 6 15

HaumenoBanue pa3neia «KBaHTOBasi MEXaHUKA»

Tekyuuii KOHTPOJIb MO pa3aeny:

1 AynutopHas paboTa 16 24

2 CamocrostenbHas pabora (crenuaibHbie 00s13aTebHbIC (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

Bune! koHTpOIA

HepequL HJIA IIPUMEPHIL BaHaHHﬁ, KPUTCPUHN OLICHKHU U KOJIMYECTBO OayToB

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

Texyumii KOHTpPoJIb MO pa3neiy «Kiaccnyeckast MeXaHUKA H TEOPHS OTHOCHTEIbHOCTHD)

1

AynutopHas pabora

Jlexkmn

0 — oTCYTCTBOBAJ HA JEKIUH

1 — mpucyTCcTBOBAN Ha JIEKIIMU

[paxTHyeckue 3aHATUSL

0 — oTCyTCTBOBAN Ha 3aHATHH

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

Tema:

Kunemarnka marepuaibHOW TOUKM B JEKApPTOBBIX KOOpPIMHATAX.
WurerpupoBanne Broporo 3akoHa Hprorona. O6oOmmeHHBIE
koopauHatbl. [lpuHiun  Hammesbmiero  neiictBus.  [IpuHnmn
otHocutTenbHOCTH [ammnes. @ynkuus Jlarpawka CcBOOOAHOM
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1 — BEINOTHSAT 3aJaHue ¢ MOMOIIbIO TPpENogaBaTeid

1,5 — BBIIIOJIHAT 3aJaHue€ CaMOCTOATCIbHO, HO C 3aMCYaHUIMHU 110

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

0 - 4 6amta

YaCcTHIEI.

Tema:

Oynknusa Jlarpanka cUCTEMBl 4YacTull. YTJIOBas CKOPOCTb. TeH30p
uHepuud. MOMEHT uMmIyibca TBepaoro tena. CoONpUKOCHOBEHHE
TBEp/BIX Tell. [IBIKeHHE B HeMHEPIMAIbHO# cucteme otcuera /Cp/
Oueprus. HWwmmynec. Llentp wuneprun. MOMEHT HMITyibCa.
OnHomepHoe aBwxeHue. IlpuBeneHHas Macca. [IBIKEHUE B
uentpansHoM moiie. KeruiepoBa 3amada. YpaBHeHus ['amMuibTOHa.
VYpaBuenus ['amunbToHa-IK00M

PesymnbTaTel 00yueHuUS:

3HaeT GpU3MYECKHe TEPMHUHBI B 00JIACTH TEOPETHUYECKON (Ppru3nku
VYMeer, HCHONB3ys MaTeMaTHYEeCKWH ammapaT W 3HaHMSA 110
TeopeTHdeckoll (u3nKe, OOBSICHATH NPUPOJHBIE U TEXHOTECHHEIE
SIBJICHUS

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

CamocrosrenbHast pabora (00s3aTenbHbIE HOPMBI)

BerlmonHeHe JOMAIIHETO 3a1aHus

0 — He BBIOJIHUT

0,5 — BBINOJIHKWII HE BCE 3aaHUs

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

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

0 — 6 6amioB

Tema:

Anuabatnyeckne  uHBapuaHThl.  CBOOOJHBIE  OJHOMEpHBIC
konebanus. BeiHyxaeHHbsle konebanus. KomebaHust cucreM co

MHOTUMH  CTENeHSAMH  cBOOOJBI.  3aryxalomue  KOJeOaHHs.
BrIHYXIeHHBIE KOJICOaHNs TIPH HATMYHUU TpeHus. [lapamerpudeckuit

pe3oHaHC. AHrapMOHHUYECKUE KOJIeOaHus

Tewma:

CKOpOCTh  pacrnpoCTpaHECHHUs B3aNMOJCHCTBUI. Wnrepnann.

CobcrBennoe Bpems. [IpeoOpasosanue Jlopenua. [IpeoOpa3oBaHue
ckopocTH. UYeTblpeXxMepHbIE BEKTOPbl. OHEPrust M HMMITYJIbC.
YeTtslpexmepHbI uMnynbe. Pacnan yactui. Yopyrue cTOJIKHOBEHUS
YacTHI|

Pe3ynbTaTel 00yueHuS:

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

CnocobeH OpraHu3oBaTh IPOCKTHYIKO JAEATENbHOCTb HA OCHOBE
3HaHMH B 00JACTH TEOPETHUECKON (PU3UKH
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CamocrosrenbHas paboTa (Ha BEIOOD CTYIICHTA)

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

0,5 — 2 6Gayna — goKia.

HUroro:

0 - 5 6aiioB

Tewma:

AnabaTuueckue WHBapHAHTEHI. CBoOoiHbIE OJIHOMEpHBIE
koneOaHus. BeiHyxnaeHHble KoseObanus. KonebGanus cucrem co
MHOTHMHU  CTENEHAMH  CcBOOOJBL.  3aryxaromue  KoyeOaHusl.

BriHyXIeHHBIC KOJIeOaHUs IPU HAIMYKU TpeHus. [lapaMeTpudeckuit
pe30HaHC. AHTapMOHUYECKUE KOIeOaHUs

Tewma:

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

YaCTHIL

Pesynbrarel 00yueHuUs:

3HaeT pU3MYECKHE TEPMHUHBI B 00JIACTH TEOPETHUYECKON (Ppru3nku
VYMeer, HCHONB3ys MaTeMaTHYEeCKWH ammapaT W 3HaHMASA 110
TeopeTHdeckoll (u3nKe, OOBSICHATH TPHUPOAHBIE M TEXHOTCHHBIE
SIBJICHUS

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

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

IIpomesxyTouHBIi KOHTPOJIb (KOJIHMYECTBO OAJIIIOB) 0 — 30 6amoB

Texyumii KOHTPOJIb MO pa3jiey «JIeKTPOIMHAMHKA)

1

AynutopHas pabora

Jlexkmn

0 — oTCYTCTBOBAJ Ha JEKIUH

1 — mpucyTCcTBOBAN Ha JIEKIIMU

[paxTHyeckue 3aHATU

0 — oTCyTCTBOBAJ Ha 3aHITUU

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

Tema:
OCHOBHbBIE TOHATHUS DJJIEKTPOJUHAMUKH: JJIEKTPUUYECKUN 3apsi,
SJEKTPUIECKUI TOK, dNMEKTPUUECKUIN TUTIONb, TUTOIHHBIA MOMEHT,
MUTONBHBIA MOMEHT DJJIEKTPHUECKOTO TOKa. OJIEKTPUYECKHEe |
MarHUTHEIE MYJIBTUIIONH.

OnexTpuyeckass W MarHuUTHast

HaNpsKEHHOCTH. BEeKTOpbl MArHUTHON MHAYKIMHU U 2JIEKTPUUECKOTO
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1 — BEINOTHSAT 3aJaHue ¢ MOMOIIbIO TPpENogaBaTeid

1,5 — BBIIIOJIHAT 3aJaHue€ CaMOCTOATCIbHO, HO C 3aMCYaHUIMHU 110

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

0 — 6 6amoB

cmemennsi. [IOTOK  3JEKTPUYECKOrO0 M MAarHUTHOTO  TOJIL.
DneKTpUYeCKHe U MaTHUTHBIE CHIIOBBIE THHUH. DJIEKTPOCTATHIECKHUMA
noreHiman. [lagenue HampspkeHus. CONpOTUBIEHUE NPOBOJHUKA U
3akoH Owma. 3akoH KyioHa, 3aKOH 3J€KTPOMarHUTHOM MHIYKIWH.
Cucremsl €IMHHII (usnvecknx

HU3MCPCHUA BCJIMYWH.

OnexTpoABmKymas cuia. 3akon Jxoyms-Jlenma

Tema:

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

Pesynbrarsl 00yueHus:

3HaeT (pU3UIeCKHe TEPMUHBI B 00JaCTH TEOPETUIECKOM (HDU3UKH
YMeer, wWCTONB3ys MareMaTHUeCKWd ammapar W 3HaHMSA 10
TeopeTHdeckol ¢u3nKe, OOBSICHATH NPUPOIHBIE M TEXHOTCHHBIE
SIBIICHUS

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

CamocrosrenbHast pabora (00s3aTebHbIC HOPMBI)

BrIoJIHEHUE JOMALITHETO 3a1aHUs:

0 — He BBITTOJIHAT

0,5 — BBINOJIHKAII HE BCE 3aaHus

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

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

0 — 4 6amna

Tema:

CkaJsipHBII M BEKTOPHBIM MOTEHIMANbl JICKTPOMArHUTHOTO IOJIS.
KanmnOpoBo4yHass HHBapHaHTHOCTh  3JEKTPOMATHUTHBIX — IIOJEH.
VYcnoBust KanMOpOBKH: KYJIOHOBCKash KAIMOPOBKA M KalnOpOBKa
Jlopenna. VYpaBuenus Jlarutaca, [lyaccoma u [anmamOepa mmst
CKaJIAPHOTO U BEKTOPHOT'O MOTCHIHAJIOB 3JICKTPOMAarHUTHOI'O ITO0JIA.
Mertoapl pemieHus 3agad A IEPEMEHHOTO 3JIEKTPOMarHUTHOTO
ronisi. TeH30p 3JIEKTPOMArHUTHOTO IOJISl. YpaBHEHHE JBHIKEHUS
3apsHKEHHON 4acTULBl B 3JIEKTPOMArHUTHOM I10JIE€ B YETBIPEXMEPHOI
¢hopwme.
3JIEKTPOMAarHUTHOrO Toid. BeiBox ypaBHeHuit MakcBemia c

.Hal"paH)KI/IaH u HeﬁCTBHG JJIA HNEPEMCHHOTO
TMMOMOIIbIO BApUAITMOHHBIX IPUHIUIIOB

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

CrnocobeH OpraHu3oBaTh IPOEKTHYK JAEATEIBHOCTb HA OCHOBE
3HAHUI B 00JIACTH TEOPETHUECKON (PU3UKH

CamocrosrenbHas paboTa (Ha BEIOOP CTYJICHTA)

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

Uroro:

0 — 5 6amnoB

Tema:

TeH3op »SJEKTPOMArHUTHOTO TOMS. YpaBHeHHss MakcBemna B
YeTBIpeXMEepHOi (opMe. 4-TOTEeHIHAT DIEKTPOMATHUTHOTO IO
OneKkTpoMarHUTHbIE BOJHBI B BemiectBe. Popmyna Makcsea.
OJneKkTpoMarHuTHas NpHpoja cBeTa. MoHOXpoMaTHyecKas IUIOCKas
JJIeKTpOMarHuTHas  BosHa.  OTpakeHHe W TIPEJIOMIICHHE
3JIEKTPOMArHUTHBIX BOJIH. DHEPIusi U MUMITYJIbC 3JIEKTPOMArHUTHOM
BoiHEI. CrekTpanpHOe pasiokeHue. UacTHIHO MONSPU30BAHHEIN
cBeT. [eomerpmueckass omnruka. llpenenmsl  MPUMEHHMOCTH
TEOMETPUUYECKON ONTHKH. l3nmydeHue »IEKTPOMArHUTHBIX BOJIH.
3ana3gpiBatone moreHpanbl. llorenmmaner Jlnenapa-Buxepra.
TTone cucremsl 3apsAA0B Ha TAJIEKUX PACCTOSIHUAX OT Hee. JIUIosibHOe
n3nydeHue. Mzimydenue ObICTpO ABMKYILIErocs 3apsaa. TopMokeHune

uznydeHueM. PaccesiHue 3apsbkeHHbIX yactuly /Cp

Pe3ymnbraTsl 00yueHuUs:

3HaeT QU3HYECKHE TEPMHUHBI B 00TACTH TEOPETHIECKOH (PH3UKH
YMeeT, HCHONB3ys MaTeMaTHUeCKUil anmapar M 3HAHUSA IO
TeopeTHUYecKoil (m3nKe, OOBSICHATH HPHPOAHBIE M TEXHOTCHHBIC
SIBIICHUS

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

KonTponbsHoe MeponpusiTue 1o paszueny

IIpoMexyTOUYHBIH KOHTPOJIb (KOJIMYECTBO OA/LIOB)

0 — 15 6amos

TeKyI_l_ll/Iﬁ KOHTPOJIb 110 pa3aenay «KBaHTOBasi MexaHuKa»

1

AynuTopHast paboTta

Jlexun

0 — OoTCYTCTBOBAJ HA JEKLIUH

1 — npucyrcTBOBa Ha JIEKLIUH

[IpakTudeckue 3aHATUS

0 — oTCyTCTBOBAJ Ha 3aHSITUU

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

1 — BBIII
15

OJIHAJ 3aJaHNUE C ITIOMOIIBIO ITPETIOAaBaTECIISA

BBIIIOJIHAJI 3aJaHHuE€ CaMOCTOATCIbHO, HO C 3aMCYaHMAMHU 110

Tema:

OCHOBHBIE 3Tallbl pa3BUTHs U KBaHTOBOM MexaHUKU. KBaHTOBBIE
CBOICTBA 3JIEKTPOMArHUTHOIO H3IydeHHs. DOTO3IEKTPUUECKUI
sbdext. YpaBaenue DiinmTeliHa. Dddext Komntona. I'nmoresa ne
Bpoiinsa. Bonnosble cBoiictBa wactun. OmnbiTel  J[PBUCCOHA U
JlxepMmepa. ODKCIEpPUMEHTANbHBIE IOATBEPXKAEHHS THIOTE3bl A€

Bpoiins. [InppakiimOHHBIN OMBIT C ABYMS LICISMH
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BBIIIOJITHCHUIO
2 — CaMOCTOSATENBHO CIIpaBUJICA C BBINIOJIHCHUEM 3alaHUSA

Tema:
BonnoBas  QyHkims  cocrostHus — vacTHnbl.  CraTHcTHYecKas

Hroro: uHTepHpeTanys BoJHOBOM ¢yHkiuu. [lpuHnun cyneprno3unuu

0 - 24 Gara COCTOSHUM. CooTHouleHuss ~ HeompeneneHHocTed.  I'panuna
MPIMEHAMOCTH KJIACCHIECKOTO C0c0o0a ONMCAHUS SIBICHHUIT
Pe3ynbraTsl 00yueHuUs:
3HaeT Pu3nUecKrue TEPMUHBI B 00JIACTH TEOPETHYECKON (PH3HKH
YMeeT, HCHONB3ys MaTeMaTHUeCKuil anmapar M 3HAHUA IO
TeopeTHyecKoil (m3nKke, OOBSICHATH HPHPOAHBIE M TEXHOTCHHBIC
SIBIICHUS
CrnocoOeH OpraHM3oBaTh INPOCKTHYIO MAEATENPHOCTh Ha OCHOBE
3HaHUH B 00JIACTH TEOPETUUECKON (PU3UKU

CamocrosrenbHast pabora (00s3aTenbHbie PopMbl) | Pewenue 3adau: Tema:

0 — He BBITTOTHUI

0,5 — BBINOJIHKWII HE BCE 3aaHUs

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

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

0 — 16 6amtoB

IpencraBnenne ¢Gu3nYecKHX BeMWYUH oreparopamu. [loctymar o
CIIEKTpE BO3MOXKHBIX 3HaUeHHU (pruzndeckoit BenmuuuHbl. [locTynat o
pacrpee/icHud BEPOSATHOCTEH MO CIEKTPY 3HaueHWH (pu3ndeckoit
Benu4yuHbl. ONHMCaHUE COCTOSHUN CHCTEMBbl B KBAHTOBOIM MEXaHHKeE.
TTonHblit KBaHTOBOMEeXaHUuecKuil HaOop. YpaBHenue llpenunrepa.
IIpuHUMI ~ NpUYMHHOCTH B KBaHTOBOW  MexaHuke. CnuH
3JIEMEHTapHBIX yacTul. OnepaTopsl ClIUHA

Pe3ymnbraTsl 00yueHuUs:

3HaeT QU3HYECKHE TEPMHUHBI B 00TACTH TEOPETHIECKOH (H3UKH
YMeeT, HCHONB3ys MaTeMaTHUeCKUil anmapar M 3HAHUSA IO
TEOpeTHUecKoil (m3nKke, OOBACHATH HPHUPOAHBIE M TEXHOTCHHBIC
SIBIICHUS

CrnocobeH OpraHM30BaTh IPOCKTHYIO IEATENBHOCTh Ha OCHOBE
3HaHMH B 00JACTH TEOPETHUECKOHN (PU3HKH

CamocTrosrenpHas pabota (Ha BEIOOD)

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

0,5 — 2 Gamia — qoKiaz.

Hmoeo:

0 - 5 6amnoB

Tema:

KBaHTOBass MexaHuka CHCTEMBI 4YacTHL. BoiHoBas (GyHKIMA
cucteMsl. bo3zons! u depmuonst. [Mpuniun IMaymu. Ilepuoguyeckas
cucTeMa 3J1eMeHTOB MeHzeneeBa

PesynbraTsl 00yueHuUs:

3HaeT Qu3nUecKue TEPMHUHBI B 001aCTH TEOPETHUECKON (U3NKU
YMeeT, HCHONB3ys MaTeMaTHUYECKUIl anmapar M 3HAHUA IO
TeopeTHdeckol (Gu3nKe, OOBSCHATH NPUPOIHBIE M TEXHOTCHHBIE
SIBIICHUS

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

KoHTpOIBHOE MEPONPHATHE TI0 PA3ICLITy

0 — 10 6amtoB

Tema:
Koutponbhas pabora

PesynbraTer 00ydeHus:

3HaeT ¢u3udecKUe TEPMUHBI B 00JaCTH TEOPETUUECKOH (PU3UKH
VYMeeT, HCMONB3ysS MaTeMaTWYecKHi ammapar W 3HaHHS 110
TeopeTUdecKo (u3KKe, OOBSICHATH IPUPOIHBIE M TEXHOTCHHBIE
SABIICHUS

CrnocobeH OpraHu3oBaTh IPOEKTHYK JAEATEIBHOCTb HA OCHOBE

3HAHUI B 00JIACTH TEOPETHUECKON PHU3UKH

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

IIpomesxyrounas arrecrarus

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

Kypc 4 Cemectp 7-8

Bun xonTpons MuHrManpHOE KOoJM4YecTBO | MakcuMaiabHOE KOJMYECTBO
6anoB 6anoB

HaunmenoBanue pa3iena ®u3znka 3JieMeHTAPHBIX YaCTHIL

Tekymmii KOHTPOJIB 10 Pa3Ieiy:

1 AynutopHas pabora 3 4

2 CamocrosrenbHast pabota (crienuaibHbie 00s3aTeNIbHBIC POPMBI) 3 6

3 CamocrosrensHast pabora (cnenuaibHble GOpPMBI Ha BEIOOD) 2 5

KonTtponsHOE MeponpusTre o pa3aeny 8 15

TIpomexyTOUYHBIiT KOHTPOJIb 14 30

HaumenoBanue pa3zjesia JiaekTpoHHasi Teopus. Slnepuasi puzuka

Tekyuuii KOHTPOJIb MO pa3aeny:

1 AynutopHas pabota 3,5 6

2 CamocrosrensHast pabota (crienuaibHble 00s3aTesbHbIEe POPMBI) 2,5 4

3 CamocrosrenbHas paboTa (crenuaibHbie (POPMBI Ha BEIOOD) - 5

KoHnTponbHOE MeponpHsiTHE 10 pa3ieiny - -

IIpomeskyTOUHBII KOHTPOJIb 6 15

ITpomexxyToyHas aTTecTanus 56 100
HWroro: 56 100

Buap! koHTpOIIS | [TepeueHp WM NPUMEPHI 3aJaHNH, KPUTEPUU OLIEHKH U KOJIMUECTBO OaIoB |

TeMsl 1 M3y4eHHs 1 00pa30BaTeNbHbIC PE3yIbTaThI

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

Jlexum

0 — OTCYTCTBOBAJ HA JICKIIUH

1 — nmpucyTCTBOBAN Ha JICKIIHU

[IpakTudeckue 3aHATHS

0 — oTCYTCTBOBAI Ha 3aHATHU

0,5 — mpucyTCTBOBAJ Ha 3aHATUH, HE BBITIOJIHSIT 3aaHUE
1 — BBIMOTHSLT 38JaHKE C IOMOIIBIO MPENOAaBaTeIs

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

2 — CaMOCTOSTENBHO CIPABHJICS C BHIIIOJTHEHNEM 33/1aHHS
HUroro:

0 - 4 6anna

o

Tewma:

®du3nka MUKPOMHpa U €€ COBpeMEHHOe cocTosHue. DyHnaMeHTalbHbIE
B3aUMOJICHCTBUS U UX Xapakrepuctuku. Knaccugukamnus anpoHos. bapuons! u
Me30Hbl. CTpaHHBIE W OYapoBaHHBIE 4acTHIBL Kiaccupukamus dgacTHIl IO
BPEMEHH JKM3HH: CTaOWJIbHBIE YAaCTHUIBI, KBAa3UCTAOWJIbHBIE W DPE30HAHCHI.
Antngactunel. Teopunm [upaka u Deiinmana. OTKpbITHE MO3UTPOHA H
AQHTHUIIPOTOHA

Tema:

3aKoHBl COXpaHEHHST W CcUMMeTpHH. [IpocTpaHCTBEHHBIE M BHYTPEHHHUE
cummMeTrpuu. TodHble BHYTPEHHHE 3aKOHBI COXPAHCHUS: 3aKOHBI COXpPaHCHUS
AJIEKTPUYECKOr0 OapHOHHOTO M JICNTOHHBIX 3apsnoB. HeTouHble 3aKOHEI
coxpaHeHus. 30cuMMeTpHst U H30MYJIbTUILICTHI. 3aKOH COXPAHEHUS H30CITHHA.
Yuurapnas cummerpust. CynepMyJIbTHILIEThI

Pe3ynbrarel 00yueHus:

3HaeT Quznyeckre TePMUHBI B 00JIACTH TEOPETHUECKON (PU3HKH

YMeerT, MCIONB3ys MaTEMAaTHYECKHil ammapar ¥ 3HaHUS O TEOPETHYECKOH
(usHKe, OOBSICHATH IPUPOAHBIE U TEXHOTCHHBIE SIBICHUS

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

CamocrosrenbsHas pabora
(o0s13atenbHbIe HOPMBI)

BrlojiHeHE JOMAIIHETO 3a0aHus

0 — He BBITOIHMIT

0,5 — BBITIOJIHUI HE BCE 3aJaHUs

1 — BEIOJHUA BCE 3aaHMs, HO €CTh 3aMEUYaHus

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

0 — 6 6amnoB

Tema:

JlenToHBI W KBapkH Kak (yHIaMEHTalbHblEe YacTHIBEL. KBapkoBas cTpyKTypa
6apuoHOB M Me30HOB. KBaHTOBBEIE mpolecchl. XapaKTePUCTHKU KBAaHTOBBIX
mnporeccoB. BeposTHOCTh pacmaza W cpeaHee BpeMs JKU3HM YacTHIBL.
O¢ddexTuBHOE NOTIEpEYHOE CEYCHUE PEaKIMH. JBOJIOIUS KBAHTOBOW CUCTEMBI.
Omnepartop 3BOJIONMH. AMIUIMTYAA BEPOATHOCTH Nepexo1oB. KBaHTOBas Teopust
B3auMoJeicTBUsA vacTtul. Teopus Bo3myuieHud. Jluarpammbel @eliHMaHAa.
OOMeHHBIII MexaHu3M B3aumoneiicTBuil. DddexTuBHbIN paguyc. KsaHToBas
anekTpoanHaMuKa. MOTOH Kak KBAaHT 3JEKTPOMAarHUTHOTO B3aHMMOJEHCTBHS.
KanubpoBouHast ”HBapUaHTHOCTh TeOopUu. beamaccoBocTs GoToHA.

Pe3ynbrarel 00yueHus:

3HaeT (hH3nUECKUE TEPMHUHBI B 00IACTH TEOPETHIECCKOH (PU3HKH

VYMmeer, ucnonb3ys MareMaTH4eCKMH amnmapar M 3HAaHUS 10 TEOPETUYECKOU
(m3uKe, 0OBICHATH IPUPOJHBIC U TEXHOTCHHBIC SBICHUS

CriocobeH OpraHm3oBaTh NPOCKTHYIO EATENbHOCTh HAa OCHOBE 3HAHMH B
0011aCTH TeOpEeTHYECKON (HU3UKU

CamocrosrensHast padoTa (Ha BEIOOD)

W3ydenue OMOJHUTETBHOTO MaTepHaa 1Mo TEMe:
0,5 — 3 6amia — KOHCIIEKT;

0,5 — 2 Gamna — moxnazn.

Uroro:

0 - 5 6ammos

Tema:

CunbHbple B3aumozeWcTBus. Teopust smepHbix cun  FHOkaBbl. KBanTOBas
XpoMoJuWHaMuKa. [JIOOHBI Kak KBaHThl  CHJIBHOTO  B3aHMMOJCHCTBUSI.
Hesbneranue kBapkoB u3 anpona. Ciabble B3auMoJieiicTBUs. XapaKTepHbIS
ocobeHHOCTH ci1abbIXx mpoueccoB. Teopust cinaboro B3aumoneiicteus depmu.
YHuduKanys DIeKTPOMAarHUTHBIX W cnalObix  B3auMonercTBuid. Teopus
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anekTpocinaboro B3aumopeiictus BaiinGepra-Canama-I'ismoy.  OTkpeiTae
KBaHTOB cliaboro B3aumozencTBus. CraHmapTHas Mozeib. KanmnOpoBouHble
cuMmmerpud. Mexanusm Xurrca. Iloucku eauHoil Teopuu (GyHAaMEHTaIbHBIX
B3anmoeiicTeuii. [IpobieMa cTaOMIBHOCTH NMPOTOHA. BaproHHas acUMMeETpUs
Bcenennon

Pe3ynbTarsl 00yueHUS:

3HaeT puznveckre TePMHUHBI B 00JIACTH TEOPETHUYECKON (PHU3HKH

YMeeT, UCTonb3ysh MaTeMaTHUYCCKUH ammapaT ¥ 3HaHHSA [0 TEOPETHYECKON
¢u3uKe, 0OBICHATH IPUPOJHBIC U TEXHOTCHHBIC SIBICHUS

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

KOHTpOJIBHOE MEPONPHATHE 110 PA3ALITy

0 — 15 6amnos

Tewma:
KonTponsaoe meponpusitue

PesynbTarsel 00ydeHuUs:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

YMmeeT, UConp3ys MaTeMaTHYeCKHi ammapaT W 3HAHUS 10 TEOPETUIEeCKON
(usuke, OOBICHITH PUPOIHBIC U TEXHOTCHHBIE SIBICHUS

CriocoOeH OpraHn3oBaTh INPOSKTHYIO NEATENBbHOCTh Ha OCHOBE 3HAHHH B
00J1aCTH TeOpeTHIECKOH (PU3UKH

TIpoMeKyTOYHBIH KOHTPOIb (KOJIHYECTBO
6aJuIoB)

0 — 30 6amoB

Texkyumii KOHTPOJIb MO pa3fie]y «JeKTPOHHas Teopus. AnepHas ¢puzuka»

1 | AynutopHas pabota

Jlexmun

0 — oTCyTCTBOBAJ HA JIEKIUH

1 — mpucyTCTBOBAI HA JICKIIUU

[IpakTuueckue 3aHaTUs

0 — oTcyTCTBOBAI HA 3aHATHU

0,5 — mpucyTcTBOBaJ Ha 3aHATUH, HE BHINOJHSII 33/I1aHUC
1 — BBIMONTHSJI 3aaHUE C IOMOIIBIO TPENOAaBaTels

1,5 — BBHIIONHSN 3aJaHME CaMOCTOSTEIBHO, HO C 3aMEYaHUsIMU IO
BBITIOJTHEHHIO

2 — caMOCTOSITENBHO CIPABHJICS C BBITOJTHEHUEM 3aaHUs
HUroro:

0 — 6 6annoB

Tema:

KBanToBOMexaHnueckass teopus aroMa. IIyTu mocTpoeHus KBaHTOBOH Teopuu
atroma. Atom Pesepdopna, ero HeycroitumBocts. BopoBckas Teopms aToma
Bozoposa. YpasHenue Illpenunrepa ans yacTulbl B IEHTPAJIbHOM IIOJIE.
VYenoBust cymecTBOBaHUS (pusmdecKkoro pemreHus ypapHenus llpemuarepa s
BOJOPOJONOJOOHOIO aToMa. YPOBHU OJHEPTUM, IJIABHOE KBAHTOBOE YHCIIO.
BeposTHOCTE NPOCTPAaHCTBEHHOI'O pACIpPEAEieHHs JJIEKTPOHA B aTOME.
A3suMmyTansHoOe " MarHMTHOE KBAHTOBBIE 4yucIa. Nzny4yenue
BoZopomonono6Horo aroma. MomeHT ummynbsca ¢oToHa. IlIpaBmma otGopa.
®opmyna banbmepa U OCHOBHBIE CHEKTpaibHble cepud. CIMH 3JIEKTpOHA.
bo3onsl u depmuoHbl. IIpaBUIIO CIIOKEHUS MEXaHUYECKHMX MOMEHTOB.
I'mpoMarHuTHOE OTHOIIEHHME IJIsI OPOUTANBFHOTO M CIMHOBOTO MOMEHTOB.
Pesynprupyromuii MarHuTHbIl MOMeHT. CUH-OpOUTAIbHOE B3aUMOICHCTBUE.
Tonkas CTPYKTypa JIMHUH. ITocrostHHas TOHKOM CTPYKTYPBI.
MmuorosnexTpoHHble aToMbl. [Ipunimn [aynu. DneKkTpoHHbIE CI0M 1 000I0UKH.
ONeKTpoHHAs KOH(HTYypamus MHOTOICKTPOHHBIX aTOMOB U IEPHOJMYECKAs
cucreMa sneMeHToB. IIpaBuna oTOopa NpH H3IyYEeHHH MHOTORJIEKTPOHHBIX
aToMoB. Kiaccuueckue MoJeny nosspu3anuy 4 nposoauMocty. IIpoBogumMocTs
METAIOB. ODJEKTPUYECKUH TOK B IUIa3Me. OJEMEHThl (HU3MKU Ta30BBIX
paspsioB.  Tumbl  cBsa3eill aToMOB B TBepAblX TenaX. Pacmennenue
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SHEPreTUICCKUX ypOBHeﬁ BO B3aHMOZ[eﬁCTByIOHIHX CUCTEMax aToMOB

Pe3ynbrarel 00yueHuUS:

3HaeT PuznvecKkre TePMHUHBI B 00JIACTH TEOPETHUYECKON (PU3HUKH

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

CriocobeH OpraHm3oBaTh INPOCKTHYIO JESITENBHOCTh HAa OCHOBE 3HAHHWH B
00J1aCTH TEOPETUYECKON (HDUHUKU

CamocrosrenpHas pabora
(o0s13aTenbHBIe HOPMBI)

BrInoaHeHne JOMAIIHETO 3a0aHNS

0 — HEe BBITOIHMIT

0,5 — BEITIOJIHUI HE BCE 3aJaHuUs

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

1,5 — 3ajgaHue BBINOJHEHO TOJHOCTHIO U ITPABUIIBHO
Hroro:

0 —4 6anna

Tewma:

Moenb IBYXaTOMHOM IIETIOYKH C MOTCHIMAIBHBIM peibe)OM MpIMOYTOJIbHOM
dopmbl. OOpazoBaHHEe 3HEPreTH4YEeCKUX 30H. JlMCIEepCHOHHBIC KpUBBIC IS
cBOOOJTHOTO DJICKTPOHA W JJIEKTpoHa B Kpuctamwie. [lonsrue s¢ddexruBHOM
Maccel. KBasuwactunpl. CoOCTBeHHass M NpUMECHass MPOBOJMMOCTH
TIOJTYTIPOBOAHUKOB. KOHTAKT IBYX BBIPOKACHHBIX HONYIIPOBOIHUKOB. [IpHHIHIT
JISHCTBUS MOJIYIIPOBOIHUKOBOTO Jia3zepa. CBepXTeKy4yecTh: KBAHTOBAas MOJIENb U
JBYXKHIKOCTHAS (eHOMEeHOIOTHSI. OcCHOBHBIE TIOHSTHS TEOpUH
cBepxnpoBoauMocTH. JlentoHsl M anponel. Hykinowsl. IloHsTHe wu30CHHHA.
DHeprus CBs3U B siApe. BUABI simepHBIX peakiuii ¥ UX OLEHOYHAsl YHEPTeTHKA.
Peaxuus nenenus. IpoGiema pazaenenus u3otonos. KanensHas u o6onoueuHast
Monenu siapa. @Dopmyna Beiinzekkepa. Marudeckue uyucia. I[IpoGrema
JIOJITO’KUBYIIMX CBEPXTSDKEIBIX 3JIEMEHTOB

Pe3ynbrarel 00yueHus:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

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

CnocobeH OpraHM30BaTh MPOCKTHYIO EATETbHOCTh HAa OCHOBE 3HAHUH B
00J1acTH TeOpeTHIECKOH (PU3NKH

CamocTrosrenpHas pabota (Ha BEIOOD)

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

Uroro:
0 — 5 6amnos

Tema:

VhopasnsgeMplii TEpMOsSIEpHBIA CUHTE3: BMJ peakuuil, kpurepuil JloycoHa,
BapUaHThl peanu3aluu. PaanoakTHBHOCTh. 3aKOH pPagMOaKTHBHOTO pacraja.
CpaBHHUTENbHAS OLEHKAa IPOHUKAIOUIEH CIOCOOHOCTH pPA3IMYHBIX BHIOB
pamnanuu. EnuHHUIB M3MEpeHUH B paaualiMOHHOW Qusuke. [lorsiorieHHas,
HKBHUBAJIEHTHASI U SKCIO3ULIMOHHAS 103bl. DIEMEHTHI paJlUalliOHHON KyIbTYpBbI.
OHeprust OTHaud IpU M3IyYEeHUU KBaHTAa. SIOepHbl ramma-pe3oHaHc 6e3
ornaun. [Ipumenenus SI'P. H3mepeHue cBepxMaibIX YacCTOTHBIX CIBMIOB.
CBsi3p MEXIY paguycoM OOMEHHOrO B3auMOAEICTBHS M MAaccoil MOKOs €ro
HepeHocuYnKoB. YeThpe BHAa B3aMMOAEHCTBUS, UX OOBEKTHl M HMEPEHOCUUKHU.
IMpunnuner  cummerpun B Mukpomupe. Hecoxpanenue P-ueTHocTH.
CnupanbHocts vactun. DynaamentanpHocTh CPT-cummerpun. OcHOBHBIC
MPEJCTABICHUs] KBAHTOBOM AIJIEKTPOJAMHAMUKHA M €€ TIpyINa CHUMMETPHH.
[laproHHast Monenb HyKIOHOB. (CxeMa CHUJIBHOIO B3aUMOJCUCTBHUS MEXIY
afgpoHamMH. BaneHTHble W MOpCKHE KBapKH. ACHMIITOTHYECKas cBoOoxa u
KOH(paMHMEHT KBapkoB. M30cnuH, CTpaHHOCTb, YapM, MPEJICCTh B KBAaHTOBOH
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XpOMOJMHAMUKE.  DleMeHTapHas  cxemMa  ciaboro  B3aMMOJEHCTBHSI.
OnekTpocinaboe B3aWMOJCHCTBHE M €ro TIpylmna CHUMMETpuH. Bemukoe
oObeTMHEHUE: TpyIIa CHUMMETPHH, BO3MOXKHOCTH IIPOBEPKH, CTaOWILHOCTH
Matepun. O030p (QyHIaMEHTANbHBIX B3aUMOJICHCTBHI IO KOHCTAHTE CBS3H.
HaganeHslii 3Tan sBomonnu Beenennoit

Pe3ynbTarsl 00yueHUS:

3HaeT Quznveckrue TEPMUHBI B 00JIACTH TEOPETHIECKOI (QU3HKH

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

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

KOHTpOJIBHOE MEPONPHATHE 110 PA3ALITy

Tewma:
Konrtponbhas padota

PesynbTarsel 00ydeHuUs:

3HaeT Gu3nUecKre TEPMUHBI B 00JaCTH TEOPETUUECKOH (HU3UKU

YMmeeT, UConp3ys MaTeMaTHYeCKHi ammapaT W 3HAHUS 10 TEOPETUIEeCKON
(usuke, OOBICHITH PUPOIHBIC U TEXHOTCHHBIE SIBICHUS

Crnioco0beH OpraHn3oBaTh INPOSKTHYIO NEATENbHOCTh Ha OCHOBE 3HAHUH B
00J1aCTH TeOpeTHIECKOH (PU3UKH

TIpoMeKyTOYHBIH KOHTPOIb (KOJIHYECTBO
6aJuIoB)

0 — 15 6amoB

IIpomesxyTouHas aTTecTanus

[IpencrasieHsl B GOHE OLIEHOYHBIX CPEJICTB Ul IPOMEKYTOYHOM aTTECTALMH 110 JTUCHUILINHE
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