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1 BBEQEHME K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb gucuunnuHbl: ChopmMmpoBaTb KOMNETEHLMM 06y4YatoLerocst B 06nactu omsmkm 4ns cnosib3oBaHus
3aKOHOB (h13UNKK, PU3NYECKMX METOOOB UCCIIEA0BaHNS U aHanu3a B 06beme, HeobxoaumMom Anst npodeccuoHanbHowm
[EeATenbHOCTH

1.2 3apgaum gUCUMNNKUHbI:

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

* Pacwmputb 1 yrnyouts 3HaHus 06 oKpyxatoLem MUpe, 0 XxapakTepe B3aMMOCBA3N (ON3NHECKNX 3aKOHOMEPHOCTEN U
SIBNIEHUI B MPUPOAE, B YeJNIOBEYECKON AesATENbHOCTH

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

* HayunTb BeCcTu npodeccroHarnbHblil aHanu3 pe3yribTaToB Hay4YHO-NTabopaTopHOro aKcnepMMeHTa

* YMeTb BECTU CTaTUCTUYECKyld 0OpaboTKy pesynbTaToB 3KCMEePVMMEHTOB, CaMOCTOSITENIbHO BblOMpaTb MeTobl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHuA kK NpeaBapUTeNibHOM NOArOTOBKE 00yYaloLLerocs:

MpenBapuTenbHas noAroToBka npeanonaraeT co3gaHne OCHOBbI Anst POPMUPOBAHUSA KOMMNETEHLUIA, YKa3aHHbIX B .
2, NP1 N3y4eHUn QUCLMMITNH:
OvcuunnuHa 6a3npyeTca Ha koMneTeHUmMsl, cCOPMMPOBaHHbBIX Ha NpeablayLLeM ypoBHe obpa3oBaHus

2 KOMMNETEHLUMUN OBYYAIOLLEIoCcA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHDBI

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

3HaTb: (U3M4EeCKMe OCHOBbI MeXaHWKW, (puanku konebaHwui u BOMH, 3NEKTPUYECTBA M MarHeTM3Ma, INEKTPOAMHAMUKMU,
CTaTUCTUYECKON (DU3NKM N TEPMOSNHAMMWKIN, KBAHTOBOW OU3NKU

Ymetb: pewaTtb TMnoBble 3ajayvn, CcBA3aHHble, CBA3aHHble C OCHOBHbIMWU pasaenamMu (*)VISVIKI/I, ncnonb3oBaTb ¢W|3w4e0|<me
3aKOHbI NMpn aHanuse n peleHnmn npo6neM I'IpO(*)eCCVIOHaJ'IbHOVI 0eATeNbHOCTU.

Bnapgetb: meTogamu nposefeHns Muanyecknx U3sMepeHnin, MeTogamm KOPPEKTHOW OLEHKM NOrpeLlHoCTen Npy NpoBeaeHumn
U3M4eCcKoro akcneprMmeHTa

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

o &
£ E MHHoBaU, ®opma
HavmeHoBaHue n cogepxaHuve pasgenos, | § £ 0O CP 4 P
= s 9<| Jlek Mp. Jab. dopMmbl TeKyLLero
TEeM U y4eOHbIX 3aHATUN s 2o (4acel) o
3 (vacel) | (vacwl) | (4achbl) 3aHATUA | KOHTpOnsA

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbHOCTU

Tema 1. KuHemaTtuka nocTynatensHOro u
BpaLlaTenbHOro ABMKEHNS

MpakTnuyeckoe 3aHsaTue 1. KuHematuka
nocTynaTenbHOro ABMXEHNS > 3 4 9
KnHemaTuka BpawatensHOro ABUKeHNS
JlabopaTtopHas paboTa: BBegeHue B Teopuio
norpeLuHocTen. Metoabl 06paboTku
pesynbTaTtoB U3MepEHUN

Tema 2. [duHamuka nocTynaTtenbHOro un
BpallaTenbHOro ABWXKXEHNSA TBepaoro Tena.
3akoHbl HbloToHa

2 2 10
MpakTtnyeckoe 3aHaTHE 2. IMHamMmKa 1 K
nocTynaTensHOro 1 BpalaTensHoro
OBWXKeHus

Tema 3. CBoncTBa NPOCTPaHCTBA U BPEMEHN.
3aKoHbl COXpaHEHUs1 SHEPTUX, UMMNYIIbCA,
MOMEHTa uMmnyrsbca
MpakTnyeckoe 3aHATME 3. 3aKOHbI 2 2 4 9
COXPaHEHMS SHEPIUM, NMMyIibCa, MOMEHTa
umnynsca
JlabopatopHas pabota. Pasgen "MexaHuka"
Tema 4. 3nemMeHTbl cneumansHom 1 odLLen
TEOPUN OTHOCUTESNBHOCTU

2 2 10,75
MpakTtnyeckoe 3aHaTHE 4. BoinonHeHne
KOHTpOnbHOW paboTbl N1




Pasgen 2. MexaHun4yeckne konebdaHusa u
BOJHbI

Tema 5. CBOGOAHbIE rAPMOHMNYECKMNE
konebaHus. 3aTyxaroLme 1 BblHY>XAEHHbIE
konebaHua. Pe3oHaHc

Tema 6. Ynpyrue BonHbl. BonHoBoe
ypaBHEHMeE.

MpakTnyeckoe 3aHsaTMe 5. CBOOOAHbIE
rapMmoHuyeckue konebanus. CnoxeHuve
konebaHun. 3aTtyxarowme konedaHus.
JlabopatopHas pabota: Pasgen
"MexaHu4yeckme konebaHusi 1 BONHbI"

Pasgen 3. MonekyngapHaa du3uka u
TepMoanHamuKa

Tema 7. MKT ngeaneHbix rasos. [lepeoe
Havyano TepMoaMHaMUKKN. TennoeMKoCTb
lMpakTnyeckoe 3aHATME 6. YpaBHEHME
COCTOSIHMA naeanbHOro rasa. Misonpouecchl

Tema 8. QHTponus. Bropoe Havano
TepmoanHamukun. Teopema HepHcta
MpakTnyeckoe 3aHsTHe 7.lNepBoe 1 BTOpoe
Hayano TepmMoauHaMuKn

JlabopaTopHas pabota: Pasgen
"MonekynsapHasa duamnka n TepmoguHammka”

Tema 9. CratucTnyeckue pacnpegeneHus
MakcBenna 7] BonbumaHa.
BapomeTtpunyeckas

10

10

10

Tema 10. ABneHus nepeHoca. ArperaTtHoe
COCTOsIHME BeLLecTBa

MpakTnyeckoe 3aHsTME 8. BbinonHeHne
KOHTpOnbHOW paboTbl No2

10

Utoro B cemecTtpe (Ha kypce ans 3A0)

16

16

16

95,75

KoHcynbTaumm n npoMexyTodHas atTectauus
(3aver)

0,25

Pasgen 4. aﬂeKTpI/I‘-IeCTBO N MarHeTu3am

Tema 11. SnekTpmyeckoe norne B BakyyMme.
BenuuuHel, xapaktepusytoLine
aneKTpocTaTuyeckoe nose, U CBA3b Mexay
HUMM

MpakTtnyeckoe 3aHsaTMe 9. 3akoH KynoHa.
HanpspkeHHOCTb 3NeKTPoCTaTU4EeCcKoro Nons.
Teopema MNaycca

MpakTnyeckoe 3aHsTue 10. MoTeHyunan.
CBA3b MexXay HanpsXXeHHOCTbIO U
noTeHunanom

JlabopaTtopHas paboTa. BBogHoe 3aHsTne
"OnekTponamepuTensHbie npnbopsl. Knacc
TOYHOCTU 3NIEKTPOU3MEPUTENBHBIX NPUOOPOB.
OnpegeneHue norpeLHocTn npubopa no
Knaccy ToyHocTtun"

Tema 12. dnekTpuyeckoe nose B BeLLECTBE.
OuanekTpuku. Monapusauusa AMaNeKTPUKoB B
ANEKTPUYECKOM none. SHeprus
ANEKTPUYECKOTO MOrs. DNEKTPUYECKNIA TOK.
MpakTnyeckoe 3aHaTME 11. 3aKOHbI
NMOCTOSAHHOIO TOKa

JlabopaTopHas pabota. Pasgen
"OnekTpnyecTso”




Tema 13. MarHuTHOE none B Bakyyme.
3akoHbl MmarHeTusma. fAsneHue
3NEeKTPOMarHUTHOM MHAYKUMW. Y paBHEHUS
Makcsenna B uHTerpansHon popme ans
BaKyyma.

MpakTnyeckoe 3aHsaTUE 12. 3aKOHbI
marHetnama. Cuna JlopeHua.

MpakTnyeckoe 3aHsTMe 13. 3aKOH NOJTHOMO
TOKa. SBneHne anekTpoMarHMTHON NHOYKUNN.
JlabopaTopHas pabota. Pasgen "MarHetuam "

Tema 14. YpaBHeHus MakcBenna B
anddepeHumansHon opme.
OnekTpoMarHuTHble BONHbl. CBOMCTBA
3NEeKTPOMarHUTHbLIX BOSH

MpakTnyeckoe 3aHsTME 14. BbinonHeHne
KOHTpOrbHOM paboTbl Ne1.

Paspgen 5. OnTtuka

Tema 15. WHTepdepeHUns BOIH.
Oundpakuma PpayHrodepa Ha wenu.
OudpakumoHHasa pelleTka

MpakTtnyeckoe 3aHsaTHe 15. HTepdepeHuuns.
Ondbpakums.

Tema 16. Bsaumopgencteue
3MEKTPOMArHUTHOIO  U3Ny4YeHus ¢
BewlecTBoM. [lucnepcus. 3akoHbl Byrepa n
Panes

Tema 17. EcTecTBEHHbIN 1 NONSPU3OBaHHbIN
ceeT. Marematnyeckasa mogens. NonyyeHune
Nnonsipu3oBaHHOro CBeTa.

JlabopaTopHas pabota. Pasgen
"Monapunsaums ceeta”

Tema 18. [1BOKiHOE ny4yenpenomreHue.
HOuxpounam. MickyccTBeHHOE ABOMHOE
nydenpenomneHne. OddekT Keppa. 3akoH
Mantoca.

Tema 19. OnTudeckasi aKTUBHOCTb BELLECTB.
MckyccTBeHHOE BpalleHne NiocKoCcTH
nonapusaumn. b dekt Papages.
MpakTnyeckoe 3aHsaTUe 16. BoinonHeHue
KOHTpOsbHOM paboTbl Ne2

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauumn n npoMexyTovHasa atrectaums
(Ok3ameH)

17

17

17

30

2,5

24,5

Pasgen 6. KsaHToBas npupoga usnyyeHus

Tema 20. Tennosoe usny4yeHne 1 3aKOHbI
abcontoTHO YepHoro Tena. Popmynel Panes —
[xunHca un Nnaxka.

MpakTnyeckoe 3aHsaTue 17. Tennosoe
nany4veHune. 3akoHbl CtedaHa-bonbumaHa n
BuHa

Tema 21. BHewHu oToaddekT. 3aKoHbl
doToadhdpekTa. YpaBHeHUE IMHLWITENHA.
Odpdekt KomnToHa.

lMpakTnyeckoe 3aHaTMe 18. BHewHMi
doToadhdekT. ddhdekt KomnToHa
JlabopaTopHas pabota. Pasgen "KaHToBas
dumamka"




Tema 22. CtpoeHue atoma. Teopus bopa
aToma BoAopoAa U BOgOpOA0NoA00HbIX
MOHOB. 3aKOHOMEPHOCTU B aTOMHbIX
crnekTpax.

Mpaktnyeckoe 3aHsaTMe 19. Teopus bopa
aToma BoAopoAa v BoOopoAonoA00HbIX
noHoB. CepunanbHasa dopmyna.
JlabopaTopHas pabota. Pasgen "KBaHToBas
dpusuka"

Tema 23. KopnyckynsipHO-BOfNHOBOW
ayanuam. BonHbl e bponns. CooTHoLwweHus
HeonpeaeneHHocTel 'enseHbepra.
Mpaktnyeckoe 3aHaTMe 20. BonHbl ge
Bponns

MpakTnyeckoe 3aHaTMe 21. COOTHOLWEHUS
HeonpeaeneHHocTel 'enseHbepra.
MpakTnyeckoe 3aHsaTME 22. BbinonHeHne
KOHTpOnbHOM paboThbl Ne1

Paspgen 7. KBaHTOBO-MexaHU4yeckoe
onucaHue maTepun. ANeMeHTbl PU3NKU
aToOMHOro sgpa.

Tema 24. BonHoBas pyHKUMs. BpemeHHoe u
cTauunoHapHoe ypasHeHwus LLpeaunHrepa.
MpakTnyeckoe 3aHsTMe 23. BonHoBas
dyHKUMA. YpasHeHue LpeauHrepa

Tema 25. Yactmua B 6eckoHeyHOo rnybokon
noTeHumansHom sime. AToM Bogopozaa.
MpakTnyeckoe 3aHsaTHe 23. Yactmua B
©ecKkoHeYHO rny0Ooko NoTeHUManLHON Sme ¢
HenpoHMLaeMbIM/ CTEHKAMM

Tema 26. KBaHTOBbIE YMCNa.
lMpocTpaHcTBEHHOE KBaHTOBaHMeE. [puHLMN
Maynu.

JlabopaTopHas paboTa. Pasgen "KeBaHToBas
dumamka"

Tema 27. MHOroaneKkTpoHHbIE aTOMbI.
Mepunoguyeckun 3akoH .. MeHgeneesa.

Tema 28. 3o0HHas Teopusa TBepAbIX TEN.
JlabopaTopHas pabota. Pasgen "KsaHToBas
dumamka"

Tema 29. KBaHTOBbIE CTATUCTUKU.
Cratuctnka ®epmm — npaka. YposeHb
Ddepmun.

Tema 30. KoHTakTHas pa3HoCTb
noTeHumnanos. TepMO3aNeKTPN4ecTBo.
Od ekt 3eebeka. Tepmonapa.

Tema 31. p-n — nepexoa.
MonynpoBogHuKoBble NpuUbopbl. AP dEKT
MenbTbe.

JTabopaTopHas pabota. Pasgen "KBaHToBas
dunsunka"

Tema 32. J1azepsbl. BelHy>XaeHHOe nsny4deHuve.
Tpex- n yeTblpexypoBHeBasa cxema fasepHomn
reHepauun. Tunbl Nasepos.

JlabopaTopHas pabota. Pasgen "KBaHToBas
dunsunka"

Tema 33. CTpoeHne aTomHbIX Sdep.
OHeprusi
CBS13M HYKINOHOB. AfepHble cunbl. Mogenu

Tewma 34. EcTecTBeHHas pagnoakTUBHOCTb.
3akoH pagnoakTuBHOro pacnaga. Buapl
pacnagos. [paBsuna cMmeLLeHns.

Tema 35. [leneHne atomHbIx gaep. LienHas
peakumns. faepHble peakTopsbl.




Tema 36. buonornyeckoe gencrene
paanoaKkTUBHOIO n3nyyeHus. MNMoHatme ob
arieMeHTapHbIX YacTmuax. 1 2 9
lMpakTnyeckoe 3aHsaTHE 24. BeinonHeHne
KOHTpOrnbHOM paboTbl Ne2
WUtoro B cemecTpe (Ha kypce anga 3A0) 32 16 16 89
KoHcynbTauum n npomexyTodHas
aTTectaums 25 24,5
Bcero koHTakTHas pabota n CP no 168,25 263,75
AuncuunnvHe

KypcoBoe npoekTtupoBaHue y4eBHbIM MraHoM He NpPefyCMOTPEHO

4 KYPCOBOE NPOEKTUPOBAHUE

5. ®OH} OLIEHO4YHbIX CPEACTB ANA MPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUU

5.1 OnucaHune nokasareneun, KpuTepmeB U CUCTEMbI OLLeHUBAHUSA pe3yNbTaToB 00y4eHus
5.1.1 NMokasaTtenu oueHUBaHUA

Koa
KoMneTeHuun

MokasaTenu oueHnBaHUA pe3ynbTaToB o6yqu|/|;|

HanmeHoBaHne oueHOYHOro
cpeacTea

Orl1K-2

dopMynupyeT 1 MHTEPNpPeTUPYyeT OCHOBHbIE 3aKOHbI:
MEeXaHWKN, MOSEKYNSPHON PU3NKN 1 TEPMOOUHAMUKM, SNEKTPUYECTBA U
MarHeTu3mMa, KBaHTOBON hU3NKH.
PeluaeT TMnoBble 3agayn No OCHOBHbLIM pasaenamM hUsmnku.

CooTHoCKT crnocobbl 06paboTkn pe3ynbTaToB y4ebHoro nabopatopHoro
3KCNEepPMMEHTa C 3rieMeHTaMn TeopUmM NOrPELLHOCTU.

5.1.2 Cuctema n KpuTepun oLeHUBaHUA

LWkana oueHnBaHus

Kputepumn oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLNIA

YcTHoe cobecenoBaHue

MncemeHHasa paboTta

5 (oTnun4HO)

Obyuvarowmica nokasblBaeT BCECTOPOHHEE
1 rnybokoe 3HaHUe OCHOBHbIX (PU3NYECKNX
3aKOHOB, CBOOOAHO OPUEHTMPYETCS B
OCHOBHbIX MOHATUSX, TEPMUHAX U
onpegeneHusx

npu OTBETE; YCBOMIT OCHOBHYIO 1 3HAKOM C
OOMNONHUTENBHOM NUTEpaTypor; obbACHsEeT
B3aMMOCBS3b OCHOBHbIX (ON3NYECKNX
3aKOHOB U VX 3HaYeHWe Ang nocneayowemn
npodeccrnoHanbHOM OeSTeNbHOCTY;
nposiBnsieT TBOpYECKMe CrocCoBHOCTM U
LLUMPOKYIO 3pYyAMLMIO B NCMOMNb30BaHUK
yyebHoro matepuana.

4 (xopoLuo)

OO6yyatoLmica NokasbiBaeT JOCTATOYHbIN
YPOBEHb 3HaHWUIA OCHOBHbIX (PU3NYECKMX
3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
MOHATMSAX N ONpeaeneHnsx; yCBOUN
OCHOBHYI0 NUTepaTypy; AonyckaeT
He3HauuTernbHble NOrpeLLIHOCTY Npu
oTBeTax Ha BOMPOCHI 9K3aMeHaLNOHHOro
6uneTa u OONONHUTENbHbIE BONPOCHI
npenoaasaTens.

3 (yooBneTBOpUTENbHO)

OObyuaroLmiics nokasbiBaeT 3HaHMSA
y4yebHOro matepuvana B MUHUMarbHOM
obbeMe; MoXeT chopMynmMpoBaTh
dm3nyeckmne 3aKoHbl, MOHATUS 1
onpefernexusi, Ho Npu 3TOM, Jonyckasi
6onbLUIOe KONUYECTBO HEMPUHLMMUANBHbBIX
oLWKnBOK; 3HAaKOM C OCHOBHOW NUTepaTypo;
JonyckaeT CyLLEeCTBEHHbIe OWNOKM B
OTBETE Ha 3K3aMEHE, HO MOXET YCTPaHUTb
nX Nog PyKOBOACTBOM NpenogaBaTtens.




Obyuyarowmicsa He umeeT JOCTaTOYHOro
YPOBHS 3HAHUSA ANCUMUMNINHBI, HE MOXET
chopmMynmMpoBaTb OCHOBHbIE hn3nyeckue
3aKOHbI; NIOXO0 OPUEHTUPYETCSA B OCHOBHbIX
2 (HeyoBMNEeTBOPUTENLHO) | MOHATUSX N OMPeAeneHunsx; Nioxo 3HakoM
C OCHOBHOW nTepaTypoW; AoMNycKaeT npu
OTBETE Ha 3K3aMEHE CYLLIECTBEHHbIE
OLUMOBKM M HE MOXKET YCTPaHUTb UX gaxe
noA PyKOBOACTBOM MpenoaBaTens.

Obyuvarowmica nokasblBaeT BCECTOPOHHEE
1 rnybokoe 3HaHNe OCHOBHbLIX (OU3NYECKNX
3aKoHOB, CBOOOAHO OpMEHTMPYETCS B
OCHOBHbIX MOHATUSIX, TEPMUHAX U
onpegeneHnsix; ycBom OCHOBHYIO U
3HaKOM C JOMOMHUTENBLHOW NUTepaTypowu;
MOXeT 0O bSICHUTb B3aUMOCBSI3b OCHOBHbIX
PU3NYECKNX 3aKOHOB M UX 3HAYEHUE ans
nocneaytowen npoeccnoHanbLHom
[esTenbHOCTU; NPOSBNSAET TBOpYECKMe
CnocoBHOCTM B MCMONb30BaHUKM y4ebHOoro
mMaTepuana.

3ayTeHo

ObyyarLwmica He umeeT JOCTaTOYHOro
YPOBHS! 3HAHUS ANCUMUNINHBI, HE MOXET
chopMynMpoBaTb OCHOBHbIE hn3nyeckue
3aKOHbI; NNTOXO OPUEHTUPYETCSI B OCHOBHbIX
He 3auTteHo NOHATUSX U ONpeaeneHnsx; Noxo 3Hakom
C OCHOBHOW NnuTepaTypou; AonyckaeT npu
OTBETE Ha 3a4eTe CyLeCTBEHHbIE OLIMOKN 1
He MOXeT YCTpaHUTb UX Aaxe nop,
PYKOBOACTBOM NpenogasaTernsi.

5.2 TnoBble KOHTPOIbHLIE 3a4aHUs NN UHble MaTepuarnbl, Heo6xoAnMbIe ANsi OLleHKU 3HaHWUWA, YMEHUMN,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | PopMynnpoBKM BONPOCOB
Cemectp 1
1 KuHemaTtuka noctynaTenbHOro ABMxXeHus maTepuarnbHOW TOYKM
2 KnHemaTtuka BpallaTenbHOro ABUXKEHNS MaTepuanbHON TOYKN 1 TBEPAOro Tena
3 CBA3b Mexay NMMHENHBIMU U YIIIOBbIMU XapaKTepPUCTMKaMMN OBWKEHUS.
4 OunHamuka noctynartenbHoro AsuxeHus. NMoHaTne ueHTpa nHepummn. 3akoHbl HetoToHa
5 MoHaTne 06 umMnynbce, MOMEHTE MMNyNbCca, MOMEHTE CUbI
6 MomeHT nHepuun TBepgoro Tena
7 IdunHamuka BpallaTenbHOro ABMKXEHNA TBepAoro Tena. Bropon 3akoH HeloToHa Ans BpaliatenbHOro ABMxXeHWs
8 MpepnctaBneHne o mexaHnyeckomn aHeprun. KnHetndeckas, noteHunanobHas aHeprusi. PaboTa cunbl
9 3aKoH CoXpaHeHUst MEXaHUYECKOW SHEPrumn

10 3aKoH coxpaHeHust umnynbsca

11 3aKoH coxpaHeHWsi MOMeHTa umnyrnbca

Ceonctea npocTpaHcTBa 1 BpeMeHU: OAHOPOAHOCTb NPOCTPAHCTBA, U30TPOoNuaA NpoCTpaHCTBa,

12
0HOPOAHOCTL BpeMeHW. CBs3b C 3aKOHaMM COXpaHeHus

MpeobpasoBaHna KOOPAMHAT U BPEMEHW B Kraccuyeckomn gomamnke. MpuHLMN OTHOCUTENBHOCTM

13 Fanunes

14 Moctynatbl 3WHWTENHA

15 MpeobpasoBaHusa kKoopamHaT 1 BpemeHu JlopeHua

16 Cnegcteua us npeobpasoBaHui JlopeHua

17 PensaTuBUCTCKUIA 3aKOH CNOXEHUs CKOpOCTeVI. PensatuBucTtckas AnHamuka

18 Bsanmocssisb macchl 1 aHeprum. Popmyna SNHWTENHA




19 MoHATne 06 o6LLUEe TeopUN OTHOCUTENBHOCTHU

20 KonebartenbHoe aBmXkeHune. [apMOHUYECKUE NMHENHbIE KonebaHus

21 CnoxeHune ogHOHanNpaBMeHHbIX Y B3aUMHO  NepneHanKyNsapHbIX konebaHui

22 3aTyxatwowme konebaHus

23 BbiHyxaeHHble konebaHus. PesoHaHc

24 BonHbl B ynpyron cpege

25 YpaBHeHue nnockon BOSHbI

26 BonHoBoe ypaBHeHune

27 OcHoBHble nonoxeHus MKT rasos. geanbHbin ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, anstoHa

29 MapameTpbl MaKPOCOCTOAHMS CUCTEMBI. TepmognHamuyeckas Temnepartypa u fasrneHue. YpaBHeHue
MengeneeBa-KnaneripoHa

30 YUucno cteneHen ceobobl MoNeKyn naeanbHoro rasa. Pabota n BHyTPEeHHSIS a3Heprns ngeanbHoro
rasa

31 lNepBoe Havyano TepMoanHaMMKK

32 M3onpouecchbl

33 TennoemkocTb ngeanbHOro rasa

34 ApnabaTtunyeckuii npouecc. YpaBHeHne agnabaTbl

35 MoHaTMe 06 aHTponum no Knayanycy. KavyecTtBo aHeprum

36 CratucTnyecknin Bec. QHTponus no bonbumaHy

37 BTopoe Ha4ano TepMogMHamMukm

38 PacnpegeneHue monekyn no ckopoctsaMm (pacnpegenerHve Makcsenna)

39 BapomeTpuyeckasn popmyna.

40 Pacnpegenerne monekyn no sHeprusm (pacnpegenexHme bonbumaHa)

41 dusnyeckasa kmHeTnka. CpegHasa gnuHa csobogHoro npobera n apeKTUBHBIN AMaMeTp MOSEKY

42 fBneHns nepeHoca

43 ArperatHoe coctosiHue BelecTBa. Kpuctannuyeckme n amopdHole Tena

44 YpaBHeHue cocTosHMSA peanbHoro rasa. 3otepmbl peanbHOro rasa

45 dasoBble nepexoabl. TponHas Touka

46 Mopenun cTtpoeHus xugkocten. [NoBepxHOCTHOE HaTskeHne. KanunnsipHble sBneHus
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47 OnekTpuyeckue 3apsgbl. Mogenbs Toue4Horo 3apsaa v MOAEenNn ¢ HenpepbiBHbIM pacnpegeneHnem
3apsga

48 3akoH KynoHa. HanpskeHHOCTb aneKTpocTaTu4eckoro nosns.

49 lMoTok BeKTOpa HaNpshPKeHHOCTU aneKkTpocTaTuyeckoro nons. Teopema [Naycca ons sektopa E

50 PacuyeT anektpuyeckoro nons cdepbl C NOMOLLBIO TeopeMmsbl [[aycca

51 PacueT anekTpuyeckoro nonsi 6eCKOHEYHON NNOCKOCTY € MOMOLLbIO TeopeMsl Maycca

52 PacyeT anekTpu4eckoro nons 3apsbkeHHOro wapa ¢ noMoLbto Teopemsbl [faycca

53 PacyeT anekTpn4eckoro nons 3apshkeHHOro umnuHapa ¢ noMoLLblo Teopemebl Maycca

54 MoTeHUman anekTpocTaTM4YeCcKoro Noss.

55 MoTeHuunan nons 3apsixeHHon cdepbl

56 B3anmocessb Mexay HanpsbKeHHOCTbIO U NOTEeHLManom

57 Unpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E

58 MocTosiHHbBIN anekTpuyeckmin Tok. Cuna Toka. BekTop nnoTHocTh Toka

59 3akoH Oma B uHTerpansHon n auddepeHumnansHon opmax.

60 OnekTpoaBuXyLLasi cuna UCTOYHMKA TOKa

61 3akoH [xoynsa JleHua B nHTerpansHon n anddepeHumansHomn dopmax

62 OnekTpu4yeckoe nose B BellecTse. [MonspHbie U HENOMNSPHbIE ANINEKTPUKN

63 OnanekTpyKkn BO BHELUHEM 3NEKTPUYECKOM nore. BekTtop nonsipusoBaHHoCTW. [uanektpuyeckas
NPOHULIAEMOCTb

64 MarHuTHoe none B Bakyyme. BeKTop MarHUTHOM MHAYKLMU

65 MHAyKumMs MarHMTHOro Nons NPAMONIMHEHOro NpoBoAHMKa ¢ TokoM. 3akoH bBuro Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM none

68 Cwuna JlopeHua

69 lMoTok BekTOpa MarHUTHOM nHAyKuuKn. Teopema Faycca ons nHAyKuMm MarHUTHOrO Nosns




70 Teopema 0 UMPKYNALMUA UHAYKLUMU MArHUTHOTO NOSS MO 3aMKHYTOMY KOHTYPY. 3aKOH NOSIHOro TOKa.
71 MarHuTHoe none coneHonaa. MarHMTHoe none Topovaa
72 ABneHve anekTpomarHMTHon nHaykumm. 3akoH ®apages JleHua
73 AsneHve camonHAayKuMn. IHOYKTUBHOCTb KOHTYpa
74 BsanmHas nHgykumus. TpaHcdopmatop
75 OHeprvsa anekTpMYecKoro u MarHUTHoro nonsi. Bektop MNonHTMHra
76 YpaBHeHua Makceenna B HTerpanbHon hopme 4518 Bakyyma
77 MarHuTHOe none B BelecTBe. BekTop HamarHnyeHHocTU. HanpsXeHHOCTb MarHUTHOro Norns.
MarHuTHasi NpoHMLaeMOCTb
78 YpaBHeHus Makceenna B anddepeHumansHon gopme
79 Buabl marHeTkoB. [lnamarHe Tk 1 napamarHeTMkm
80 deppomarHeTUKn
81 OnekTpoMarHuUTHble BOMHbl. CBOMCTBA 3MEKTPOMAarHMTHbIX BOJSTH
82 WHTepdepeHuusa ceeta
83 WHTepdepeHUmMst B TOHKNX NIIEHKaX
84 MpuHuun MonreHca ®peHens
85 IOundbpakunsa ceeta. Metog 3oH PpeHens
86 Oundppakums PpayHrodepa Ha wenu. JudpakumoHHas  pelueTka
87 Monsapu3aumsa ceeTa. Bugsl nonapusauum
88 Monspusatopsl. 3akoH Mantoca
89 Monsapu3aumsa npu oTpaxeHny n npenomneHun ceeta. 3akoH bproctepa
90 [BonHoe nyyenpenomneHue B kpuctannax. Auxpounsm
91 UckyccTBeHHOe aBoriHoe nydenpenomnenue. AddekT Keppa
92 OnTnyeckas akTMBHOCTb BellecTB. Addpekt Papages
93 PaccesHue ceeTa. 3akoH Panes
94 MornoweHve ceeta. 3akoH byrepa
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95 Tennosoe nany4deHue. NoHATre 06 aBCONOTHO YepHOM Tene
96 3aKOoHbI TENMOBOro U3Ny4eHus
97 dopmyna Panes-[xmHca. YneTpadgumonetosas katactpoda
98 MmnoTesa MNnaHka. OHeprusa oToHa
99 dopmyna NnaHka Ana nsnyyeHus abcontoTHO YepHOro Tena
100 |BHewHwun doToadhdekT. 3akoHbl hoToadhdekTa
101 |Popmyna JrHWTeNHa ansa potoaddekTa
102 |SddekT KomntoHa
103 |KopnyckynsipHO BONHOBOWM Ayanu3m MUKPOOOBEKTOB
104 |l'vnoTtesa e bpownsa. BonHbl ge bponns
105 [Ocobble cBOMCTBA MUKPOOOHLEKTOB
106 |CooTHoweHMst HeonpeaeneHHocTen Mel3eHbepra
107 |CnepctBusi COOTHOLLUEHMS HeonpeaeneHHocTel NenseHbepra
108 |BonHoBas cdyHKuus. MNpuHUMN cynepnosnumny B KBaHTOBOW MeXaHUKe
109 |YpaBHeHue WpeaunHrepa ana cBobogHoOM YacTumubl
110 [YacTuua B 6eckoHeyHo rnybokon ogHOMEPHOM NoTeHUManbHou aMme. KBaHTOBaHWe aHeprmm
111 |CtpoeHune atoma. OnbiTbl Pe3epdopaa
112 |Moctynatbl Bopa
113 |OnbiT ®paHka u Nepua
114 |Teopus bopa aToma Bogopoda v BOAOPOAONOA0OHbIX MOHOB
115 |3aKoOHOMEpPHOCTU B aTOMHbIX CNEKTpax
116 |HepoctaTku Teopuun Bopa
117 |YpaBHeHue LUpeguHrepa ons atoma Bogopoaa
118 |KBaHTOBbIE YUCNa. [1pOCTPaAHCTBEHHOE KBAHTOBAHMWE
119 |MpuHumn MNaynn
120 |MHOroanekTpoHHble aToMsbl. [Nepuoanyecknii 3akoH MeHgeneesa
121  |3oHHas Teopus TBepAbIx Ten. MeTannbl, QUANEKTPUKK
122 |MonynpoBoaHuKW. MpoBOAMMOCTU P U N TUNOB




123 |CvMMeTpUYHbIE M aHTUCUMMETPUYHbIE BOSTHOBbIE QOYHKLUW. BO30HBI U PepMUOHBI

124 |Crtatuctuka Pepmu-Aupaka. YposeHb Pepmu

125 KoHTakTHasa pa3HOCTb NOTEHLManoB

126 |TepmoanekTpunyecTBo. Tepmonapa

127 |p-n nepexon

128 [[MonynpoBoAHWKOBbIE TPUOA

129 [CnoHTaHHOE 1 BbIHY>XOEHHOE M3ny4yeHue. Jlasepbl

130 |TpexypoBHeBasi cxeMa fa3epHom reHepaumm. MetactabunbHbIA YPOBEHb

131 |YeTbipexypoBHeBasa cxema nasepHon reHepauuu

132 |HekoTopble NpUMEHEHNs Ta3epHOro U3nyyeHnst

133 |CTpoeHune aToMHOro siapa. QHeprusa CBs3u HYKNoHOB B sape. M3oTonsbl

134 |OedbekT macchl. YOenbHas aHeprusi CBA3W HYKNOHOB B Aape. SaepHble cunbl

135 Mopenun sigpa

136 |PaamoakTMBHOCTL. 3aKOH paaMoakTMBHOIO pacrnana

137 |Bugbl paguoaktuBHoOro pacnaga

138 |AgnepHble peakumun. LlenHasa peakumsa Ha MeaneHHbIX HeNTPOoHax

139 |AgepHbin peakTop

140 |TepmosigepHas peakuus

Bsanmogenctame PaanoakTMBHOIO n3ny4yeHnsa Cc BeecTtBoM. Buonornyeckoe gerncreune
pagnoakTUBHOIro n3ny4yeHna

141

142  |Knaccudukauma anemeHTapHbIx YacTul,. MoHATME 0 cTaHgapTHOM Moaenu

143 KeapkoBasi Mmogens aapa

5.2.2 TunoBble TecToBble 3a4aHnsA

He npegycmoTpeHo
5.2.3 TnoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Kenchbl)

1. TBepaoe Teno BpaljaeTcsl BOKPYr HEMOABWXHOM OCK MO 3aKoHy ¢ = 6t-2t3, pag. HalTu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemelraetcsa cunon F sgonb ocu x. KoopamMHaTta Tena MeHsieTCcs Mo 3aKoHy X=2t%+t +1, m.
Kakyto paboTy coBepLumnT cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyaa 3aTyxatowmx konebaHumn MasTHMKa yMmeHbLIMnach B e pa3. KakoB koadhdumumeHT
3atyxaHus B?

4. B HekoTOpoOW TeMnepaTypHol 0bnacTu sSHTpoONUs TEPMOANHAMUYECKOW CUCTEMBI MEHSAETCS C TEMNepaTypon
no 3akoHy S=5T, /K. Kakoe konmyecTBO TENMOThI NOMy4YaeT cuctema npu

obpaTtumom HarpeBaHun B aTon obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpocTtaTtuyeckom none, obpa3oBaHHOM CUCTEMOW pacnpeeneHHbIX 3apsagoB, NoTeHuman MeHseTcs no
3aKoHy @=4x?+3z?, B. HanTtu Hanps»KeHHOCTb aNeKTpUYecKoro nons B Touke ¢

KoopauHaTamm x=1m, z=1m.

6. OnpegennTb CKOPOCTb 3MEKTPOHA, NPOLUEALLIEro yCKOPSOLWYO pasHOCTb noTeHuuanos Ag=2,4 B.

7. Cvna Toka B NpOBOAHUKE paBHOMEPHO Bo3pacTaeT oT 0 A0 4A B TedeHue 4c. Onpegenutb 3apsa,
npoLueaLwmnin Npy 3TOM No NPOBOSHWUKY.

8. MarHuTHbIM NOTOK Yepe3 coneHong paseH 125B6. MIHOyKTUBHOCTL 3TOro coneHonaa 5MH. Onpegenntb
KONMM4eCcTBO BUTKOB COfleHomnaa, ecnun no HeMy npoTekaeT TOK curon SA.

9. lyy cBeTa, npoxoas Yepes crnov nbaa (n1 =1,31), nagaeTt Ha anMasHyto NnacTuHky (N2 =2,42), 4aCcTU4HO
OTpaxaeTcsi, YaCcTU4YHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

YTOObI OTPAXEHHbIN MyY ObIN MaKCUMarnbHO NONAPU30BaH?

10. OnpenennTb ANVHY BOMHbI, OTBEYAIOLLEN MAaKCUMYMy MCNyCcKaTeNbHOW CNOCOBHOCTU abConMTHO YEPHOro
Tena, ecnv ero aHepreTnyeckas cBeTMMOCTb paBHa 3BT/cm?.

11. OnpegenuTb MakcuMarnbHyl CKOPOCTb (DOTO3MNEKTPOHOB, BbIpbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3MyYeHem
C ANWHOM BOMHbI 200HM.

12. Kakomy yrny paccesiHusi otBeqaeT MakCMarbHOe KOMNTOHOBCKOE CMeLLeHNe ANWHbI BOMHbI?

13. Hanitmn anuny BonHbl e Bponnsa ans anekTpoHOB, NPOLUEALWNX YCKOPSAOLLYIO pa3HOCTb NOTEHLMANOB
A@=100 B. HayanbHOW CKOPOCTbIO 3M1IEKTPOHOB MOXHO NpeHebpeyb.

14. nutenbHOCTb BO30YXOEHHOIO COCTOsIHMSA aToma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHoCTb B
onpegeneHun aHepreTM4eckoro ypoBHs atoma?

5.3 MeToauyeckue MaTepuansi, onpegensioline npoueaypbl oLeHUBaHUA 3HaHUWA, YMeHUW, BnaaeHU (HaBbIKOB
1 (MNn) NpakTUYECKOoro onbITa AeATeNnbHOCTH)

5.3.1 YcnoBus gonycka oby4arolerocs K npoMexxyToyHON aTTecTaumm U nopsaaok NMKBUAALMM aKaaeMnyeckomn
3a[l0MmKEHHOCTH

MpoBeaeHe NPOMEXYTOYHOM aTTeCTALMUN PErNAaMEHTUPOBAHO JTOKaNbHBIM HOPMaTUBHBLIM akToM CI6IYMTA
«lMonoxeHue 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCreBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumnm obyyatoLwmxcay»




5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No gUcuMninHe

YcTHas +

[MncbMmeHHas

KOMHbI‘OTepHoe TecTupoBaHune

5.3.3 Ocob6eHHOCTH NpoBeAeHUs NPOMEXYTOYHOM aTTecTalum No QUCUUNINHe

*Bo3MOXHOCTb NONb30BaThLCA CNPaBOYHbLIMK TabnuUamMm, KanbKynaTopom;
*Bpemsa Ha noaroToBky otBeTa no 6unety 45 MUHYT.

NHasa

6. YYEBHO-METOANYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNIIUHDI
6.1 YyebHas nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [op n3paHusa |

Ccbinka

6.1.1 OcHOoBHas y4yebOHasa nutepaTtypa

Omutpunesa, E. .

dusnka

Capatos: An INn 3p

http://www.iprbooksh

Meawna 2019 0p.ru/79822.html
KpacHos, 1. O., dunsmka. B 2 yactax. Y.1 KpacHosipck: Cubupckui http://www.iprbooksh
Ky,qpﬂBueBa, O. A, I'OCWJ,apCTBeHHbIVI op.ru/107230.html
Mapkosa, O. 0., YHNBEPCUTET HayKu 1 2020
tOwwkosa, E. tO. TEXHOMNOMU NMEHU
akagemuka M. ®.
PelweTHeBa
Bornkos, A. &, Kypc dousukun. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnuesa, T. M. duranyeckme oCHOBbI . op.ru/105812.htmi
MexaHukn. MonekynspHas Aoweu: HOHe”K]””
dusnka n TepmognHammka. HaLMOHanbHbIN 2019
AnekTpocTaTuka. TEXHNHECKNM
[MOCTOAHHBIN 3NEKTPUYECKNin yHuBepcuTeT
TOK. QNeKkTpomMarHeTn3m
6.1.2 [lononHuTenbHasa y4yebHas nutepartypa
Bonkos, A. T, Kypc dounankn. KeaHtoBas EkaTepuHBypr: http://www.iprbooksh
MoB3Hep, A. A, dusnka Ypanbckuit 2017 op.ru/106401.htmi
Menkunx, A. B. denepanbHbIN
yHMBEpCUTET
CrtenaHoBa, B. A., dusmka. MexaHuka n Mocksa: N3pgaTenbcknin http://www.iprbooksh
YBapoga, U. 0. MornekynapHas duanka Jom MUCuC 2020 op.ru/106744.htmi
Kabnykosa H.C. ®usnka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHMWKN 1 MOSIEKYSIPHON cno.: crierynTtq 2019 tp_ext_inf_publish.ph
PU3nku p?id=2019125
CabbinuHckui, A. B. dusnka B 3agadax Y.2. Benropoa;: Benropoackwii http://www.iprbooksh
AnekTpocTaTuka, rocyJapCTBEHHBbI op.ru/106207.html
MOCTOAHHbIN TOK, TEXHOMOrMYECKUI 2019
SIEKTPOMArHeTn3am yHuBepcuteT um. B.T.
Lyxosa, O36C ACB
OkoHOMOBa, J1. H., duranka: aNeKkTpu4ecTBo n http://www.iprbooksh
Mygpeuosa, J1. B., MarHeTuam. Y. 2 . 0p.ru/98087.html
Noraués, U. U., Mocksa: NagaTtenbckuin 2015
MyparTos, P. 3., Aom MACnC
Yepeneukon, E. b.
CrtenaHoBa, B. A,, ®usmka. Y.2. AnekTpnyecTeo M U . http://www.iprbooksh
YBaposa, V. ¢, n mardHetmam. OnTuka ockBa. vVisfatensckin 2014 0p.ru/98109.html
KanytkuHa, [. E. Aom MANCnC
MepmuHos, A. B., O6wasn cdusmka. 3agaum c Capartos: Bysosckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLLeHnamm obpasoBaHue op.ru/95156.html
3t3uH, A. B., ®dunsmka. Y.1. MexaHuka MockBa: AKaLEMUYECKT http://lwww.iprbooksh
Mockosckuii, C. B., - Akan 2020 0p.ru/110169.html
Typos, B. E. fpoekT
HacoHos, A. [1., dusuka B npumepax m BapHayn: AnTanckuii http://www.iprbooksh
HoBuunxuna, T. U., 3agavax roCyAapCTBEeHHbIN 2017 op.ru/102878.html
[eHuncosa, H. H. nefarornyeckuii

YHUBEepCcUTeT




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CNPABO4YHbIX CUCTEM

1.EQnHbIN nopTan MHTEpPHET TECTMPOBaHUSA B cdhepe obpasoBaHnsa [ANeKTpoHHbIN pecypc]. URL:http://iwww.i-
exam.ru/.

2 .MHdopMmaumoHHas cuctema «EguHoe okHo gocTtyna k obpasoBaTenbHbIM pecypcamy» [ONeKTPOHHbIA pecypc).
URL:http://window.edu.ru/.

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

4.dnsnyecknin MHOOPMaLNOHHbIN nopTan. [OnekTpoHHbI pecypc]. URL:http://phys-portal.ru/

5.Bcsa umsumka. NosHaBaTenbHbI nopTtan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl HdopmaunoHHo-obpasoBaTenbHOM cpeabl 3ao4Hon oopmbl 0byveHusa Cr6ryrnTa
[OnekTpoHHbI pecypc].

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

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

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

6.3 Mepe4veHb NMULEH3NOHHOIO U CBO6OAHO pacnpocTpaHAeMoro NnporpaMmMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHune maTepuanbHO-TeXHU4YECKOMN 6a3bl, HeO6XO0AUMOM ANs OCyLlecTBNeHusi o6pa3oBaTenbLHOro
npouecca no AucumnnuHe

AyauTtopus OcHalleHne

MynbTuMeaunHoe obopyaoBaHue, cneLmanmsapoBaHHas mebenb, Aocka
JlekumoHHas y A PYA H P A
ayautopus

CneuwnanuavpoBaHHas mebenb, fgocka
YuebHas ayantopus
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