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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucuunnuHbl: ChopmMmpoBaTb KOMNETEHLMM 06y4YatoLerocst B 06nactu omsmkm 4ns cnosib3oBaHus
3aKoHOB h13NKK, Pr3NYECKUX METOOOB UCCIEAOBaHUS U aHanu3a B 06beme, Heo6XxoAMMOM Anst TPOodeCCMOHANBHOM
[EeATenbHOCTH

1.2 3apgaum gUCUMNNKUHbI:

* NI3yunTb OCHOBHbIE (PU3MYECKNE 3aKOHbI, rPaHULbl 1 061acTn X NPUMEHEHUS

* Pacwmputb 1 yrnyomutb 3HaHusa 06 OKpyxatLLem Mupe, 0 Xxapaktepe B3aumMocBA3nN M3NYECKMX 3aKOHOMEPHOCTEN 1
SIBNIEHUI B MPUPOAE, B YeJNIOBEYECKON AesATENbHOCTH

* Pa3BuTb HaBbIKM (OU3MYECKOrO MbILLIIEHUS, YyMeHUs paboTaTb C pa3nMyHbIMU NpuGopamu

* HayunTb BeCcTu npodeccroHarnbHblil aHanu3 pe3yribTaToB Hay4YHO-NTabopaTopHOro aKcnepMMeHTa

* YMeTb BECTM CTaTUCTUYECKYlD 00paboTKy peayribTaToB 3KCMEPUMEHTOB, CaMOCTOSITENbHO BblOMpaTe METOAbl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHuA kK NpeaBapUTeNibHOM NOArOTOBKE 00yYaloLLerocs:

MpenBapuTenbHas noAroToBKka npeanoraraeT co3gaHne OCHOBbI Anst (hOPMUMPOBAHMSA KOMNETEHLMI, YKa3aHHbIX B M.
2, NP1 N3y4eHUn QUCLMMITNH:
OvcuunnuHa 6a3npyeTca Ha koMneTeHUmMsl, cCOPMMPOBaHHbBIX Ha NpeablayLLeM ypoBHe obpa3oBaHus

2 KOMNETEHLUMUN OBYYAIOLLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlK-2: CnocobeH ucnonb3oBatb MaTemaTuieckue, hmsnyeckme, (PU3MKo-xuMmyeckne, XmMmyeckme MeToabl ons
peleHus 3apay npodeccMoHanbHON AeATENLHOCTHU

3HaTb: PU3MYECKME OCHOBbI MEXaHWKWU, (DU3UKM KOrebaHuM M BOSH, 3MEeKTpMYECTBa M MarHetTvuama, SMneKTpOoAVUHaMMKN,
CTaTUCTUYECKON (DU3NKM N TEPMOSNHAMMWKIN, KBAHTOBOW OU3NKU

Ymetb: pewaTtb TMNnoBble 3aayn, CBA3aHHblEe, CBA3aHHble C OCHOBHbIMU pa3fgenamu CbVI3VIKVI, ncnonb3oBaTb (bVI3VI‘-IeCKI/Ie
3aKOHbI NMpn aHanuse n peleHnmn npo6neM I'IpO(*)eCCVIOHaJ'IbHOVI 0eATeNbHOCTU.

Bnapgetb: meTogamu nposefeHUsa OU3NYECKNX N3SMEPEHNN, METO4AMMN KOPPEKTHON OLIEHKM NOrpeLLHOCTEeN Npyu NnposegeHnn
U3M4eCcKoro akcneprMmeHTa

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

o &
£ E MHHoBaL. dopma
HaumeHoBaHue u cogepxaHue pasgenos, | § £ 0O CP 4 P
Y s 9<| ek Mp. Jab. dopmbl TeKyLLero
TeM ¥ y4eBHbIX 3aHATUI s 2o (vacnl) o
3 (vacbl) | (4ackl) | (4acel) 3aHATUN | KOHTpOJS

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbHOCTU

Tema 1. KuHemaTuka noctynaTenbHOro 1
BpaLlaTenbHOro ABUXEHUS
MpakTnyeckoe 3aHsaTue 1. KuHematumka 2 3 10
NocTynaTenNbHOro ABMKEHMUS
KuHemaTtuka BpalLaTenbHOro ABMKEHUS

Tema 2. [iluHamuka noctynaTenbHOro u

BpaLLaTenbHOro ABWXKEHUA TBEpOoro Tena.
3akoHbl HbloToHa > > 11
MpakTnyeckoe 3aHaTue 2. luHamunka
NnocTynaTenbHOro 1 BpallaTenbHOro 1 K
OBWXKEeHUs

Tema 3. CponcTtBa NpoCTpaHCTBa U
BpeMeHN. 3aKOoHbl COXPaAHEHUS SHEPTUN,
UMnynbca, MOMEHTa MMMynbca

2 2 18
MpakTnyeckoe 3aHATME 3. 3aKOHbI
COXPaHEHMS SHEPIUM, NMMyIbca, MOMEHTa
umnynsca
Tema 4. dnemeHTbl cneynanbHoOn 1 ooLwen
TEOPUN OTHOCUTESNBHOCTU
P 1 2 14,75

MpakTtnyeckoe 3aHaTHE 4. BoinonHeHne
KOHTpOnbHOW paboTbl N1




Paspgen 2. MexaHun4eckune konebaHus n
BOJIHbI

Tema 5. CBoGOOHbIE FAPMOHMYECKNE
konebaHus. 3atyxatoLlme 1 BblHYXXOEHHbIE
konebaHus. Pe3oHaHc

10

Tema 6. Ynpyrue BonHbl. BonHosoe
YPaBHEHNE.

MpakTuyeckoe 3aHsaTME 5. CBOGOAHLIE
rapmMoHunyeckme konebanus. CnoxeHve
konebaHui. 3atyxarwoLme konebaHus.

as

Pasgen 3. MonekyndpHaa dwuaunka u
TepmoanHamumka

Tema 7. MKT ngeanbHbix rasos. [lepsoe
Hayano TepMoaMHaMuKU. TennoemMKocTb
MpakTnyeckoe 3aHsaTHE 6. YpaBHeHMe
COCTOSIHUA naeansHOro rasa. sonpowecchl

11

Tema 8. 3HTponus. Bropoe Havano
TepMmoanHamukun. Teopema HepHcTa
MpakTnyeckoe 3aHsaTMe 7.MepBoe 1 BTOpoE
Hayano TepmMoaMHaMMUKN

10

Tema 9. Cratuctnyeckue pacnpegeneHums
Makceenna n bonbumaHna. bBapomeTtpuyeckas

dopmyna

Tema 10. ABneHus nepeHoca. ArperatHoe
COCTOSIHME BeLlecTBa

MpakTnyeckoe 3aHsaTMe 8. BbinonHeHue
KOHTpOnbHOM paboTbl Ne2

10

UTtoro B cemecTpe (Ha kypce ansa 3A0)

16

16

111,75

KoHcynbTaumm n npomexyToyHas
aTtTecTaums

0,25

Pasgen 4. OnekTpu4ecTBo U MarHETU3M

Tema 11. QnekTpuyeckoe rnosne B BakyyMe.
BennunHbl, xapakrepusyoLime
3MNeKTpoCcTaTUYeCcKoe Norse, U CBs3b Mexay
HUMU

JlTabopaTopHasi paboTa. JlabopaTopHas
paboTta: BeBegeHue B TEOPUIO NMOrPELUHOCTEN.
MeToabl 06paboTkn pedynbTaToB U3MEPEHUN

Tema 12. SnekTpuyeckoe nosne B BELLECTBE.
OvanekTpuku. Monspusauns QUanekTprKoB B
3NEKTPMYECKOM Mnone. JHeprus
3NEKTPUYECKOIO MOs. DNEKTPUYECKUIA TOK.
JlabopatopHaga pabota. Pasgen
"OnekTpuyecTteo”

Tema 13. MarHuTHOE norne B BakyyMme.
3akoHbl marHeTnsma. fisneHve
3NEKTPOMarHUTHON MHAYKLMK. Y paBHEHNS
MakcBenna B uHTerpansHon popme ans
BaKyyma.

JlabopatopHasa pabota. Pasgen "MarHeTnam "

Tema 14. YpaBHeHus Makceenna B
onddepeHumansHon hopme.
OneKkTpomMarHuTHble BorHbl. CBONCTBA
3MNEKTPOMAarHUTHbIX BOSH

Paspgen 5. OnTtuka

Tema 15. WNHTepdepeHLUmns BOSH.
Oudppakuuna payHrodepa Ha wenm.
OundpakunoHHas pelueTka

Tema 16. Baanmogencrteue
3NEKTPOMArHMTHOrO  U3NyyYeHusi ¢
BeLlecTBoM. [ncnepcus. 3akoHbl byrepa n
Panes




Tema 17. EcTecTBEHHbIN N NONAPU3OBaHHbIN
ceeT. MatemaTudeckaa mogens. lNonyyeHne
Nnonspu30oBaHHOro ceeTa.

JlTabopaTopHasi paboTta. Pasgen
"Monapusaumns ceeta”

Tema 18. [1BonHOe ny4venpenommneHue.
[Ouxponsm. NickyccTBeHHOE ABOVIHOE
nydenpenomnexne. 3ddekT Keppa. 3akoH
Mantoca.

Tema 19. OnTnyeckasi akTUBHOCTb BELLIECTB.
McKycCcTBEHHOE BpallleHMe NITOCKOCTY
nonsapusaummn. ekt dapages.

WTtoro B cemecTpe (Ha kypce ans 3A0)

KOHCyJ‘IbTaLI,I/IVI M NpoOMeXyTo4vHaaA atrectauma
(Ok3ameH)

17

17

47

2,5

24,5

Pasgen 6. KsaHTOoBas npupoga uanyyeHus

Tema 20. Tennosoe nanydyeHune. 3akoHbl
TEnmnoBoro M3ny4eHns abcomntoTHO YEPHOTo
Tena. ®opmynel Panes — [xuHca u NMnaxka.
BHewHnn hoToadpdekT. YpaBHEHUE
OnHwTenHa gns dotoaddekra. AdbdekT
KomnToHa

MpakTnyeckoe 3aHsaTMe 9. Tennosoe
nanyyenne. 3akoHbl CtedpaHa-bonbumaHa n
BuHa

MpakTtnyeckoe 3aHsaTne 10. BHewwHWin
doToadbdekT. Adhdekt KomnToHa
JlTabopaTopHasi paboTa. Pazgen "KsaHToBasi
dusmka"

10

Tema 21. Teopusa Bopa atoma Bogopoaa u
BOAOPOAONOA00OHbIX MOHOB. KoprnycKkynspHo-
BONHOBOW gyanuam. BonHbl ge Bponns.
CooTHoLleHne HeonpeaeneHHoCTeN
en3eHGepra

MpakTtnyeckoe 3aHsaTmne 11. Teopus bBopa
aTtomMa Bogopoaa 1 BOAOPOA0oNoa00HbIX
noHoBs. CepuarnbHas copmyna.
MpakTuyeckoe 3aHsaTre 12. BonHel ge
Bponns

MpakTuyeckoe 3aHsaTre 13. COOTHOLIEHUSA
HeonpepaeneHHocTel Nen3eHbepra.
MpakTuyeckoe 3aHsTme 14. BoinonHeHune
KOHTpOIbHOM paboTbl Ne1

JlabopatopHasa pabota. Pasgen "KesaHToBas
dpuauka"

Pasgen 7. KBaHTOBO-MexaHU4eckoe
onucaHue maTepun. nemMeHTbl PU3NKKN
aToOMHOro aapa.

12

Tema 22. BornHoBas yHKuus. BpemeHHoe 1
cTauumoHapHoe ypaBHeHusa LWpeauHrepa.
Mpumepsbl pelieHuns ypasHeHus LpeanHrepa.
MpakTuyeckoe 3aHsaTre 15. BonHoBas
dyHKUumMs. YpaBHeHue LpeaunHrepa
MpakTnyeckoe 3aHsaTue 16. Yactuua B
6ecKoHeYHO rnybokon NoTeHUManbLHON SMe ¢
HEMPOHMLAEMbIMU CTEHKaAMMU

Tema 23. KeaHTOBbIE YMcHa.
MpocTpaHcTBEHHOE KBaHTOBaHMe. MpuHUMN
Maynu. MHOroanekTpoHHbIE aTOMbI.
Mepunogmnyeckasa cuctema anemenTos [.U.
Menpgeneesa.

12

11




Tema 24. 3oHHas Teopusa TBepAbIX TenN.
YpoBeHb ®epmu. KoHTakTHas pasHOCTb
noteHumanos. AddekTbl 3eebeka n
MenbTbe.

JlTabopaTopHasi paboTta. Pasgen "KsaHToBas
dusuka"

Tema 25. MNMonynpoBoaHWKN. KOHTaKTHbIE
ABMNEHNA B NOMYNPOBOAHUKAX. P — M-
nepexog.

JlTabopaTopHasi paboTa. Pasgen "KBaHToBas
dusuka"

12

Tema 26. BolHyXgeHHOe nany4veHue. Jlasepsbl.
Tpex- 1 YeTblpexypoBHEBAs CXeMbl Na3epHON
reHepaumu. Bugbl nasepos.

JlTabopaTopHasi paboTa. Paszgen "KsaHToBasi
dusuka"

10

Tema 27. CtpoeHue aToMHbIX agep. Mogenu
siapa. EctectBeHHas pagnoakTUBHOCTb.
3akoH paguoakTuBHoro pacnaga. Npasuna
CMeLleHus.

12

Tema 28. [eneHue aToMHbIX aaep. LlenHas
peakuus. AaepHble peakTopsbl.
Buonoruyeckoe gencreme pagnoakTMBHOIO
n3ny4deHus. NoHsTMe 06 anemeHTapHbIX
yacTuuax.

MpakTnyeckoe 3aHsaTMe 17. BbinonHeHne
KOHTpOIbHOM paboTbl Ne2

11

Utoro B cemecTtpe (Ha kypce ans 3A0)

15

KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH)

16 16 16

105

2,5

24,5

Bcero koHTakTHas pa6ota n CP no
AucuunnuvHe

119,25

312,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHme nokasatenen, KpUTEPUEB U CUCTEMbI OLIEHUBaHUA pe3yribTaToB 00y4YeHUs

5.1.1 Noka3aTenu oueHUBaHUA

Koa
KoMneTeHunn

MokasaTenu oueHnBaHus pe3ynbTaTtoB o6yquM;|

HanmeHoBaHne oueHOYHOro
cpencrea

OrliK-2

Teopun NOrpeLlHoCcTn.

DopMynUpyeT 1 MHTEPNPETUPYET OCHOBHbIE 3aKOHbI: MEXAHUKM,
MOneKynsipHoO U3NKM U TEPMOANHAMUKK, SNEKTPUYECTBA U
MarHeTMama, KBaHTOBOW hu3nkn. PeluaeT TunoBble 3agaym no
OCHOBHbIM pasgenam dusnkn. CooTHOCUT cnocobbl 06paboTkm
pe3ynbTaToB y4ebHOro NabopaTopHOro SKCNepUMEHTa C aNeMeHTamm

5.1.2 Cnctema 1 KpuTepum oLeHUBaHUs

Kputepun oueHnBaHUA CHOPMUPOBAHHOCTY KOMMNETEHLMIA

LLlkana oueHnBaHus

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

O6yyatoLmiica nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHNe OCHOBHbIX (PU3NYECKNX
3aKOHOB, CBOBOJHO OPUEHTMPYETCH B
OCHOBHBbIX MOHATUAX, TEPMUHAX U
onpeneneHusax npu oTeeTe; ycBoun
OCHOBHYIO 1 3HAKOM C JOMONHUTENbHOW

5 (oTnmn4HO) nuTepaTypon; 06bsACHAET B3aUMOCBA3b
OCHOBHbIX (PN3NYECKNX 3aKOHOB U UX
3HayeHve Ang nocneayowen
npodeccroHanbHoOM A4eATenbHOCTY;
NposiBNsieT TBOPYECKNE CMOCOBHOCTU 1
LLUMPOKYIO 3pYANLIMIO B NCMOMNb30BaHUN
y4ebHoro martepuana.




O6yyvatoLLuincs NoKasbIBaeT 40CTaTOUHbIN
YPOBEHb 3HaHWI OCHOBHBIX (U3NYECKUX
3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX U onpeaeneHnax; yCBourn

4 (xopoLuo) OCHOBHYI0 NUTepaTypy; AonyckaeT
He3HauMTenbHble MNOrpeLHOCTH NpK
oTBEeTax Ha BOMPOCHI 3K3aMeHaLMOHHOro
GuneTta u 4ONOMHUTENbHBIE BOMPOCHI
npenoaaeaTens.

Ob6yuvatowmimnca nokasbliBaeT 3HaAHMSA
y4yebHOro matepuana B MMHMMarbHOM
ob6beme; MOXeT chopmynmpoBaTb
duanyeckmne 3akoHbl, NOHATUSA U
onpefenexHns, Ho Npu 3ToM, Aonyckas
O0onbLLIOEe KONMMYECTBO HENMPUHLMMUANbHbIX
owmnbokK; 3HaKOM C OCHOBHOW NnTepaTypow;
OoMycKaeT CyLLEeCTBEHHbIE OLLNOKM B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX Nog pyKoBOACTBOM Mpenogasarens.

3 (ynoBNeTBOPUTENBLHO)

Obyvarowmimnca He umeeT 4OCTaTOYHOro
YPOBHS 3HAHUSA OANCUUMNINHBI, HE MOXET
chopmynmnpoBaTb OCHOBHbIE (hU3NYECKNE
3aKOHbI; NNIOX0 OPUEHTUPYETCS B OCHOBHbIX
2 (HeyaOBnNEeTBOPUTENBHO) | MOHATUAX U ONpeaeneHnsX; nnoxo 3HakoM
C OCHOBHOW NnUTepaTypou; AoNyCKaeT npu
OTBETE Ha 3K3aMeHe CYLLIECTBEHHbIE
OLINBKM N HE MOXKET YCTPaHUTb MUX Aaxe
noa pykoBoACTBOM MpenogaBaTens.

3ayTeHo Ob6yuvatowmica nokasbiBaeT

BCECTOPOHHEE U1 rnybokoe 3HaHue
OCHOBHbIX (PM3NYECKNX 3aKOHOB, CBOBOAHO
OPUEHTMPYETCS B OCHOBHbIX MOHATUSAX,
TepMuHax n onpegeneHunax; ycesoumn
OCHOBHYIO W 3HAKOM C AOMOSNTHUTENBHOMN
nuTepaTypom; MOXeT 0ObACHUTL
B3aMMOCBS3b OCHOBHbIX (OU3NYECKNX
3aKOHOB M UX 3HaYeHWe A8 nocnegyoLlen
npodeccnoHanbHoOM 4eaTeNnbHOCTY;
NposiBNSeT TBOpYECKNE CNOCOOHOCTM B
Mcnosib3oBaHUN y‘-le6HOFO mMmaTtepuana.

O6yyaroLmincs He UMeeT JOCTaTOYHOro
YPOBHS 3HAHUS AUCUMMNIVHDBI; HE MOXET
CcPOpMynMpoBaTb OCHOBHbIE huanyeckme
3aKOHbI; NIOX0 OPUEHTUPYETCH B OCHOBHbIX
He 3auTeHo MOHATUAX U ONPeaeneHusIX; MNIoXo 3HaKOM
C OCHOBHOW NUTepaTypou; AonyckaeT npu
OTBETE Ha 3a4eTe CyLLECTBEHHbIE OLUMBKN 1
HEe MOXXET YCTPaHUTb UX Aaxe Nof
pYKOBOACTBOM Mnpenoaaeatens.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuanbl, Heo6XxoAUMbIle ONA OLeHKU 3HAHUW, YMEHUMN,
HaBbIKOB U (UNK) ONbITa AEATENIbLHOCTU
5.2.1 Nepe4yeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n | DopMynNmnpoBKM BONPOCOB

Cemectp 1

KnHematuka nocTynaTesibHOro ABMXeHuna MaTepmaanoﬁ TOYKU

KuHemaTtumka BpallaTtesibHOro ABM>XeHns MaTepmaanoﬁ TOYKM U TBEpOOro tena

Ceasb mexay TNIUHENHBLIMU U YrnoBbIMU XapakTepuctukamm OBmxeHua.

OuHamuka nocTynaTesibHOro ABMXXeHus. MoHatne LeHTpa nHepuunun. 3akoHbl HbloToHa

Al |WIN|F

MoHaTne 06 nMmnynbce, MOMeHTe nMmnynbca, MOMEHTE CUbl




6 MoOMeHT nHepLun TBepAoro Tena

7 OvnHamuka BpalLaTenbHOro ABMXEHUA TBePAOro Tena. Bropon 3akoH HbloTOHa Ans BpallaTenbHOro ABMKeHUS

8 MpencTaBneHne o MexaHu4eckon aHeprun. KnHetuyeckas, notTeHumaneHas aHeprus. PaboTa cunel

9 3aKoH coxpaHeHWNsi MexaHU4YeCKon aHepruu

10 3aKkoH coxpaHeHus umnyrbca

11 3aKkoH coxpaHeHWss MOMeHTa UMnyrnbca

12 CaoWcTBa NpocTpaHCcTBa Y BpeMeHN: OQHOPOOHOCTb MPOCTPaHCTBa, N30TPONUS NPOCTPAHCTBA,
OAHOPOAHOCTb BpemeHn. CBA3b C 3aKOHaMW COXpaHeHUs

13 Mpeobpa3oBaHns koopaMHAaT 1 BpEMEHM B Kriaccuyeckon dunsnke. MpmuHumMn oTHocutenbHocTu Manunes

14 Moctynatel JWHWTENHa

15 Mpeobpa3oBaHus koopavHaT 1 BpeMeHun JlopeHua

16 Cnepncteusi 3 npeobpasoBaHui JlopeHua

17 PensaTuBUCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN. PenatnemncTckan guHaMmmka

18 B3anmocBssiab Mmacchbl 1 aHeprun. Popmyna SuHLWTENHA

19 MoHATne 06 o6LEen TeopUn OTHOCUTENBLHOCTH

20 KonebatenbHoe aBmxeHue. MapMoHMYeckme NMHenHble konebaHus

21 CnoxeHne ogHOHanpaBneHHbIX U B3aUMHO NeprneHANKYNSapHbIX kKonebaHnin

22 3aTyxatwwme konebaHus

23 BbIHyxaeHHble konebaHusa. Pe3oHaHc

24 BonHbl B ynpyron cpege

25 YpaBHeHWe NfoCKon BOSHbI

26 BonHoBoe ypaBHeHune

27 OcHoBHble nonoxeHust MKT rasos. oeanbHbin ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JansToHa

29 MapameTpbl MaKpOCOCTOSIHUS CHCTEMbI. TepMmoguHamuyeckas Temnepartypa v AasrneHue. YpaBHeHue
MeHaeneeBa-KnanenpoHa

30 Yucno cteneHen ceobobl MONeKyn naeanbHoro rasa. Pabota n BHyTpeHHSA aHeprus ngeanbHoro rasa

31 lMepBoe Hayano TepMoAMHAMMKHN

32 M3onpouecchbl

33 TennoemKkocTb naeanbHOro rasa

34 ApunabaTtunyeckuii npouecc. YpaBHeHne agmnabaTbl

35 MoHaTMe 06 aHTponum no Knayanycy. KavyecTtBo aHeprum

36 Crartuctndeckmii Bec. AHTponust no bonbumany

37 BTopoe Havano TepmognHamMukm

38 PacnpegeneHue monekyn no ckopoctaM (pacnpegenerHve Makcsenna)

39 BapomeTpuyeckasn popmyna.

40 Pacnpegenexne monekyn no sHeprusim (pacnpegenexHme bonbumaHa)

41 dusnyeckas kmHeTnka. CpegHasa anuHa csobogHoro npobera n apeKTUBHbBIN AMaMeTp MOSEKY

42 fBneHns nepeHoca

43 ArperatHoe coctosHue BelecTBa. Kpuctannuueckme n amopdHble Tena

44 YpaBHeHue cocTossHMSA peanbHoro rasa. 3otepmbl peanbHOro rasa

45 dazoBble nepexogbl. TpolHas Touka

46 Mogenu cTpoeHus xuagkocten. NoBepxHOCTHOE HaTsxeHue. KanunnsapHble aBrneHns
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a7 OnekTpudeckue 3apsabl. Mogenb To4e4YHOro 3apsiia U MOAenu ¢ HenpepbiBHBIM pacnpegeneHuemM 3apsaa

48 3akoH KynoHa. HanpskeHHOCTb 3neKTpocTaTu4ecKoro noss.

49 [MoTok BeKTOpa HanpsKeHHOCTW aneKkTpocTaTuyeckoro nons. Teopema Maycca ans sBektopa E

50 Pacuet anektpryeckoro nons cpepbl ¢ NoMoLLbo TeopeMsl Maycca

51 PacueT anekTpuyeckoro nonst 6eckoHeYHOM NAOCKOCTY € NOMOLLbIO TeopeMbl Faycca

52 PacueT anekTpuyeckoro nons 3apsKeHHoro wapa ¢ nomoLlbo Teopembl Maycca

53 PacueT anekTpuyeckoro nons 3apsKeHHOro uunuMHapa ¢ nomoLlblo Teopembl Maycca

54 MoTeHUMan anekTpocTaTnYecKoro nons.

55 MoTeHuman nons 3apsxeHHoN cdepbl

56 B3anmocBsa3b Mexay Hanps)XeHHOCTbIO U MoTeHLuanomM

57 Lnpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E




58 MocTosAHHBIM anekTpudecknin Tok. Cuna Toka. BekTtop nroTHOCTM Toka

59 3akoH Oma B uHTerpanbsHon u guddepeHunansHon dhopmMax.

60 OneKTPOoABMXKYLLASA CuUna UCTOYHMKA TOKa

61 3akoH [xoynsa leHua B uHTerpansHon u auddepeHumnansHon popmax

62 OnekTpunyeckoe none B BellecTse. [MonspHbIe U HENOMNSIPHbIE ANANEKTPUKN

63 [nanekTpnky BO BHELLHEM 3reKTpnyeckoM none. Bektop nonspnaosaHHoCTU. [inanektpnyeckas
NPOHNLI@EMOCTb

64 MarHuTHoe none B Bakyyme. BekTop MarHUTHOM MHAYKLUMU

65 MHayKumMs MarHMTHOrO Nons NPSIMONIMHENHOro NPoBOAHMKA ¢ TokoM. 3akoH Buo Casapa Jlannaca

66 Mone kpyroeoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM Mone

68 Cwuna JlopeHua

69 lMoTok BekTOpa MarHUTHOM MHAyKuuun. Teopema [Faycca 4ns nHAyKUMm MarHUTHOroO noss

70 Teopema 0 UMPKYyNALUM UHAYKLMN MArHUTHOrO NOMs N0 3aMKHYTOMY KOHTYpPY. 3aKOH NOMHOro TOKa.

71 MarHuTHoe none coneHomnga. MarHuTHoe none Topounaa

72 fBneHve anekTpomarHMTHOM nHaykumn. 3akoH ®apages fleHua

73 ABneHne camonHaykumn. IHAYKTUBHOCTb KOHTYpa

74 B3anmHas nngykuusd. TpaHchopmaTop

75 OHeprus aneKTpMyYecKoro U MarHUTHoro nonsi. Bexktop MNonHTuHra

76 YpaBHeHusa MakcBenna B nHTerpanbHon doopme s Bakyyma

77 MarnutHoe none B BellecTBe. BekTop HamarHuyeHHoOCTU. Hanps)XeHHOCTb MarHUTHOro Nons.
MarHuTHas npoH1LaemMocTb

78 YpaBHeHusa Makceenna B gudpdepeHumnansHon opme

79 Bugbl marHeTvkoB. lnamarHeTkm u napamarHeTukm

80 deppomarHeTukm

81 OnekTpoMarHuTHble BoMnHbl. CBOMCTBA SMeKTPOMarHUTHbIX BOSTH

82 UHTepdepeHuusa ceeta

83 WHTepdepeHUmMst B TOHKNX NIIEHKaX

84 MpuHuun MonreHca ®peHens

85 Oundbpakuna ceeta. Metoq 30H PpeHens

86 Oundppakuns PpayHrodepa Ha wenu. JndpakumoHHas  pelueTka

87 Monsapu3aumsa ceeTa. Bugsl nonapusauum

88 Monsipusatopsl. 3akoH Mantoca

89 Monsapu3aumsa npu oTpaxeHun n npenomneHun ceeta. 3akoH bproctepa

90 [BonHoe ny4yenpenomneHue B kpuctannax. Auxpousm

91 WckycctBeHHOe aBoriHoe nydenpenomnenue. 3ddekT Keppa

92 OnTuyeckas akTMBHOCTb BelecTB. AddpekT Gapages

93 PaccesaHue ceeta. 3akoH Panes

94 MornoweHune ceeTa. 3akoH byrepa
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95 Tennosoe nanyyeHue. NoHaTne 06 abCcontTHO YepHOM Tene

96 3aKoHbl TENNOBOro U3MyYeHus

97 dopmyna Panesa-[xuHca. YnbTpadmonetoBas katactpoda

98 'noTesa MnaHka. OHeprusa oToHa

99 dopmyna MNnaHka anst usnyyeHns abCcontoTHO YepHoro Tena

100 BHewHun potoadpdekT. 3akoHbl hoToahdekTa

101 dopmyna SnHWTenHa anga doTtoaddekTa

102 OdhpekT KomnToHa

103 KopnyckynsapHo BONHOBOW AyanvaM MUKPOOOBbEKTOB

104 Mmnotesa ge bpownns. BonHbl e Bponnga

105 Ocobble cBoMCTBa MUKPOOOHLEKTOB

106 CooTHolLeHus1 HeonpeaeneHHocTel 'en3eHbepra

107 CnepfcTBust COOTHOLLEHNS HeonpeaeneHHocTen Me3eHbepra

108 BonHoBas dyHkums. MpuHUMN cynepnosmunmn B KBAHTOBOW MexXaHuKe

109 YpaeHeHue LWpeaunHrepa ans cBo6o4HON YacTumubl

110 YacTtuua B 6eckoHe4Ho rnyboko 0QHOMEPHON NoTeHUManbHom sme. KBaHTOBaHUe aHeprum




111 CtpoeHune atoma. OnbiTbl Pesepdopaa

112 MoctynaTtel Bopa

113 OnbiT ®paHka u Nepua

114 | Teopusa bopa aToma Bogopoaa 1 BOAOPOAONOA0OHbIX MOHOB

115 3aKoOHOMEPHOCTU B aTOMHbIX CMEKTpax

116 HepocTtatku Teopun bopa

117 YpasHeHue LLpeguHrepa gnga atoma sogopoaa

118 KBaHTOBbIE Yncna. MNpocTpaHCTBEHHOE KBAHTOBaHWE

119 MpuHuun Maynu

120 MHoroanekTpoHHble aTombl. [lepunoguyeckun sakoH MeHgeneesa

121 | SoHHasa Teopus TBepabIx Ten. MeTtannbl, AN3NeKTprKn

122 MonynpoBogHukun. MpoBogumocTn p 1 N TUMNOB

123 | CumMMeTpUuYHbIE N aHTUCUMMETPUYHbIE BOSTHOBbIE PYHKLUMW. BO30HbBI U hepMUOHbI

124 CraTtuctuka ®Pepmu-fupaka. YpoeHb depmu

125 KoHTakTHasa pa3HOCTb NOTEeHLManoB

126 | TepmoanekTpuyecTBo. Tepmonapa

127 p-n nepexon

128 MonynpoBogHWKOBbIE TPUOA,

129 CnoHTaHHOE 1 BbIHYXAEHHOe nsny4veHuve. Jlasepsbl

130 | TpexypoBHeBasi cxeMa nasepHomn reHepauun. MetactabunbHbIn YpOBEHb

131 YUeTbipexypoBHeBas Cxema nasepHow reHepaumm

132 HekoTopble NpMMeHeHUs nasepHoro n3ny4yeHns

133 | CTpoeHune aToMHOro sgpa. SHeprusi CBA3N HYKNOHOB B sigpe. N3oTonbl

134 | dedbekT macchl. YaenbHas aHEpPrus CBsI3M HyKNOHOB B siape. AaepHble cunbl

135 Mogenwn agpa

136 PagunoaktnBHOCTb. 3akoH pagmoakTMBHOroO pacnaga

137 Buapbl pagmoakTMBHOro pacnaga

138 AnepHble peakumu. LienHasa peakuusa Ha MeaneHHbIX HeMTPoHax

139 AnepHbii peakTtop

140 TepmosigepHas peakuus

141 BaaumogencTesune pagmoakTUBHOMO N3nNyyYeHns ¢ BelecTBoM. bruonornyeckoe gencrene
pagnoakTUBHOIO N3Ny4YeHus

142 Knaccudumkaumsa anemeHTapHbIX Yactuu,. [NoHATue o ctaHaapTHOWM Mogenu

143 KBapkoBas mogenb siapa

5.2.2 TunoBble TecToBble 3aAaHnA

He npegycmoTpeHo




5.2.3 TnoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayv, Kenchbl)

1. TBepgoe Teno BpalwaeTcsi BOKPYr HEMOABWXHOM OCK MO 3aKoHY ¢ = 6t-2t%, pag. HaTu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemelaetcsa cunon F Bgonb ocu x. KoopavHaTa Tena MeHsSIeTCs Mo 3aKoHy X=2t%+t +1, m.
Kakyto paboTy coBepunt cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyga 3aTyxatoLwmx konebaHun MasTHMKa yMmeHbLIMnach B e pa3. Kakos koadduumeHT
3atyxaHus B?

4. B HekoTopoW TeMnepaTypHor obnacTu SHTPoONUs TEPMOAUHAMMUYECKOW CUCTEMbBI MEHSETCS C TemnepaTypon
no 3akoHy S=5T, [L/K. Kakoe konn4ecTBo TennoTbl Nony4YaeT cuctema npu

obpatnmom HarpeBaHum B aTor obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpoctatmyeckom none, obpasoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsagoB, NoTeHUmMan MeHseTcs no
3aKoHy @=4x*+3z2, B. HanTn Hanps»KeHHOCTb aNeKTPMYEeCcKOoro Nons B Touke C

KoopauHaTamum x=1m, z=1Mm.

6. OnpegennTb CKOPOCTb 3NEKTPOHA, NPOLLELIEro YCKOPSOLWY pasHOCTb noteHumanos Ag=2,4 B.

7. Cvna Toka B NpOBOAHUKE paBHOMEPHO Bo3pacTaeT oT 0 A0 4A B TedeHue 4c. Onpegenutb 3apsa,
npoLlewmi Npyu 3ToM NO NPOBOAHMKY.

8. MarHuTHbIN NOTOK Yepea coneHong paeeH 125B6. MHOykTMBHOCTL aTOro coneHounga 5MH. Onpegenntb
KONMMYecTBO BUTKOB CosileHomaa, eCcnm no Hemy npoTekaeT TOK curion SA.

9. lyy cBeTa, npoxoas Yepes crnov nbaa (n1 =1,31), nagaeTt Ha anMasHyo NNacTUHKY (n2 =2,42), yactn4Ho
oTpaXkaeTcsl, YacTU4YHO npenomnsieTcs. Kakum gomkeH ObiTb yron nageHus,

4YTOObI OTPAXKEHHbIN MyY ObiN MakCUManbHO NONAPU3oBaH?

10. OnpenennTb ANVHY BOMHbI, OTBEYAIOLLEN MakCMMyMy MCNycKaTenbHOW CNOCOBHOCTU abConTHO YePHOro
Tena, ecnv ero aHepreTMyeckasi CBeTMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHYH CKOPOCTb hOTOINEKTPOHOB, BbiPbIBAEMbIX C MOBEPXHOCTU LUHKA, U3NyYeHneM
C ANWHOM BOMHbI 200HM.

12. Kakomy yrny paccesiHusi oTBe4aeT MakCcumarbHOEe KOMNTOHOBCKOE CMELLEHNE ASTNHbBI BOSHbI?

13. Hantu onvHy BonHbl ae Bponnsa onsa anekTpoHoB, NPOoLUeALLNX YCKOPSOLLY pasHOCTb NOTEHLManos
A@=100 B. HayanbHOW CKOPOCTbIO 3M1IEKTPOHOB MOXHO NpeHebpeyb.

14. OnnTenbHOCTb BO30YXAEHHOro COCTOsIHNS aToma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHOCTb B
onpeneneHnn 3HepreTM4eckoro ypoBHs atoma?

5.3 MeToauyeckue maTepuansl, onpegensiowme npoueaypbl OLeHUMBaHUSA 3HaHUW, yMeHUI, BiageHui (HaBbIKOB
1 (MNK) NpPaKkTU4EeCKOro onbiTa eATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroweroca K NpoMeXXyTo4yHOM aTTecTauum 1 Nnopsaok NMMKBUAaLUmn akageMmnyeckomn
3a40/MKEeHHOCTH

MpoBeaeHre NPOMEXYTOYHON aTTeCTaLUMN pEerfameHTUPOBaHO NOKanbHbIM HOPMaTUBHbLIM aktoM CI6IYITaA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOISA YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obyydaroLwmxca»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No AUMcUMNnHe

YcTHas + MucbMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTHU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumm No gUcuuniimHe

*BO3MOXHOCTb MNONb30BaTLCSA CNPaBOYHbLIMU TabNMLaMm, KanbKynaTopomMm;
*Bpemsa Ha noaroToBky otBeTa no 6unety 45 MUHYT.

6. YYHEBHO-METOOQUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YyebHasa nutepartypa

ABTOp | 3arnasue | MN3pgaTtenbcTBO | loa nspaHua | Cchbinka
6.1.1 OcHoBHas yyeOHasa nutepaTtypa
Bornkos, A. ®., Kypc cdounankn. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnuesa, T. M. dunanyeckme OCHOBbI . 0p.ru/105812.html
mMexaHukn. MonekynsipHas Roweuk: 'Elo”e""'(f"”
dur3unka n TepMmoanHamuka. HaL"MOHa”thi'” 2019
OnekTpocTaTuka. TEXHUHeCkin
[MOCTOSHHBIN ANEeKTPUYECKUin yHuBepcuTeT
TOK. OneKTpoMarHeTmam
KpacHos, IN. O., ®dunsmka. B 2 yacTtsax. 4.1 KpacHosipck: Cubnpckui http://www.iprbooksh
Ky,qulBLl,eBa, O.A, FOCWJ,apCTBeHHbIIZ op.ru/107230.html
Mapkosa, O. 0., YHUBEPCUTET HayKun U 2020
tOwkosa, E. tO. TEXHOMNONI VMEHN
akagemuka M. ®.
PelweTHeBa
OmuTpresa, E. . ®usnka Capartos: Ain Mn 3p 2019 http://www.iprbooksh
Megna 0p.ru/79822.html




6.1.2 [lononHuTenbHasa yuyebHaa nutepartypa

MepmuHoB, A. B., Obuwas durauka. 3agaum c Capartos: Bysosckoe 2020 http://www.iprbooksh
Bbapkos, 0. A. peLueHnsMn obpasoBaHue 0p.ru/95156.html
HacoHos, A. 1., dunanka B npumepax u BapHayn: AnTaiickuii http://www.iprbooksh
HoBuunxuna, T. U., 3agadax rocydapCTBEHHbII 2017 0p.ru/102878.html
[enncosa, H. H. nenarornyeckuin
yHUBEpCcUTeT
3to3unH, A. B,, ®dusmka. Y.1. MexaHuka Mockea: AkaneMndeckuii http://www.iprbooksh
Mockosckun, C. B., ) 2020 0p.ru/110169.html
Typos, B. E. npoekT
OkoHoMOBa, J1. H., dunsmka: aNeKTpn4ecTBo 1 http://www.iprbooksh
Mygpeuosa, J1. B., mMarHeTuam. Y. 2 ] . 0p.ru/98087.html
Noraués, U. U., MockBa: N3pgaTenbckunin 2015
MyparTos, P. 3., fom MACC
Yepeneukon, E. b.
CrtenaHoBa, B. A, duanka. MexaHuka u MockBa: Miapatenbckuii 2020 http://www.iprbooksh
YBapoea, U. ¢. MorekynsipHasi unsmka Oom MANCuC 0p.ru/106744.html
Bonkos, A. T, Kypc dmankun. KsaHToBas EkaTepuHOypr: http://www.iprbooksh
MoB3Hep, A. A., duaunka Ypanbckui 2017 0p.ru/106401.html
Menkux, A. B. denepanbHbIn
yHMBEPCUTET

CabbinuHckui, A. B. dunsnka B 3agavax 4Y.2. Benropoa: benropoackui http://www.iprbooksh

OneKkTpocTaTuka, rocy4apCTBEHHbIN op.ru/106207.html

MOCTOSAHHBIN TOK, TEXHOMNOIMYecKuit 2019

AEKTPOMarHeTnam yHuBepcuTeT um. B.I".

LyxoBa, 36C ACB

Kabnykosa H.C. ®unanka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/

MEXaHWKN N MOSNEKYNAPHON cne.: crierynt 2019 tp_ext_inf_publish.ph

PU3nKN p?id=2019125

6.2 NMepe4veHb NnpodeccnoHanbHbIX 6a3 AaHHbIX U1 UH(POPMALUOHHO-CMPABOYHbIX CUCTEM
1.EQnHbIN nopTan HTepHeT TeCcTMpoBaHUS B cdhepe obpasoBaHnsa [QNekTpoHHbIN pecypc]. URL:http://www.i-

exam.ru/.

2.MHbopmMaLmoHHas cuctema «EgmMHoe okHO JocTyna K obpasoBaTenbHbIM pecypcam» [ONeKTPOHHbIA pecypc).

URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas umanko-maTemaTnieckas bnbnmnorteka [OnNeKTpoHHbIA pecypc).
URL:http://eqworld.ipmnet.ru/ru/library.htm./

4. dunanyecknin nHopMaLMOHHbIM nopTan. [OnekTpoHHbin pecypc]. URL:http://phys-portal.ru/

5.Bcsa dmsmka. MNo3HaBaTenbHbIN nopTan. [AnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl HdopmaumoHHo-obpasoBaTenbHOM cpeabl 3ao4Hon dopmbl 0byveHusa Cr6IHYMTA
[OnekTpoHHEIN pecypc].

URL:http://sutd.ru/studentam/extramural_student/.

7. OnekTpoHHO-6MbnunoteyHas cnucrema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganun CreryrnTd. URL:http:/publish.sutd.ru/.

6.3 NMepe4veHb NMULEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOO6X0AMMOW ANA OocyLlecTBNeHNA obpa3oBaTenibHOro
npouecca no gucumniunHe

AyauTtopus OcHalueHune

CneuvanuavpoBaHHaa mebenb, focka
YyebHas aygutopus

MynbTumeaniiHoe obopynoBaHue, cneunannsmpoBaHHas mebenb, Jocka
JlekumoHHas y A PyA H P A

ayautopust
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