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1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb ancuunnuubl: ChopmmpoBaTtb KoMneTeHLMM obyyatollerocs B obnacti ouankm Ans Mcnonb30BaHns
3aKOHOB h13NKK, hr3nYECKMX METOA0B UCCIeA0BaHNS U aHanu3a B 06beMe, HeobxoanumMom Ans npodeccuoHanbHom
[eATeNbHOCTH

1.2 3agayun OUCLUNIUHBI:

* N3y4nTb OCHOBHbIE (hM3NYECKMEe 3aKOHbI, FpaHuLbl U 06nacT Nx NpUMEHeHNst

* Pacwumputb 1 yrnyouts 3HaHnsA 06 OKpyXatoLem M1pe, O XapakTepe B3auMoCBsA3n n3NYECKNX 3aKOHOMEPHOCTEN 1
SIBNEHUI B NPUPOAE, B YENOBEYECKON AeATENBHOCTH

* Pa3Butb HaBblki OU3NYECKOTO MbILLSIEHMS, YMEHNsT paboTaTb C pasnmyHbiMy Npubopamm

* Hayuntb BecTn npodeccuoHanbHbIi aHanns pesynbTaToB Hay4HO-NabopaTopHOro akcnepuMmeHTa

* YMeTb BECTU CTaTUCTUYECKylo 00paboTKy pes3ynbTaToB 3KCMEPUMEHTOB, CaMOCTOSITENbHO BblOMpaTb MeToAabl
06paboTkM pe3ynbTaToB U3MEPEHUIA

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpenBaputenbHasi NOATOTOBKa NpearnoniaraeT co3faHue OCHOBbI Ansl POPMUPOBaHMS KOMNETEHUMIM, yKasaHHbIX B 1.
2, NPU U3y4eHUN OUCLIUMNIIUH:
OucuunnuHa 6asvpyeTtcsl Ha KoMNeTeHLUUs, CPOPMUPOBaHHLIX Ha NpeablayLLEM YPOBHE 06pa3oBaHus

2 KOMNETEHLUMN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNNUHDbI

OlNK-2: Cnoco6eH ucnonb3oBaTb MareMmaTuieckue, pmsnyeckmne, GPU3MKo-XxMMnu4eckme, XumMmmiyeckmne MetToabl And
pelweHus 3apay npodeccMoHanbHON AeATENbLHOCTHU

3HaTb: PU3NYECKME OCHOBbI MEXaHWKU, DU3MKU KONebGaHWM M BOSH, SMNEKTPUYecTBa M MarHeTuama, 3MneKTPoaUHAMMUKM,
CTaTUCTUYECKON ODU3MKU N TEPMOANHAMUKUN, KBAHTOBOW OU3NKK

Ymethb: pewaTtb TUMNoOBbl€ 3agayvn, CBA3aHHbIE, CBA3aHHble C OCHOBHbIMU pasaenamMmu CbVI3VIKVI, ncnosib3oBaTb q3VI3VI‘-IeCKVIe
3aKOHbI Npn aHannse n peleHnmn r|p06r|eM ﬂpO(beCCVIOHaJ'IbHOIZ AEeATENIbHOCTH.

Bnapetb: meTogamu nposeaeHunsa (bVI3MHeCKMX |/|3M9peH|/||7|, mMeTogamMu KOppeKTHOIZ OUEHKHN I'IOFpeLLIHOCTeVI npun nposeneHMn
q3VI3VI‘-IeCKOFO QKCNepumMeHTa

3 PE3YJIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas paboTta

o X
= MHHoBaU. dopma
HaumeHoBaHve v cogepxanue pasgenos, | § 20 CP H P
- s @< | nNek Mp. J1ab. copmbl TeKyLLlero
TEeM 1 y4eOHbIX 3aHATUN 3 S (vachbl) -
oL (4achkl) | (vackl) | (vacbl) 3aHATUM KOHTpOns

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbLHOCTU

Tema 1. KnHemaTuka noctynatenbHOro u
BpaLLaTenbHOro ABMKXEHUS

MpakTtnyeckoe 3aHaTMe 1. KuHematuvka
nocTynaTensHOro ABMXeHUs 2 3 4 5
KnHemaTtuka BpalLaTenbHOro ABMKEHUS
JlabopaTopHas paboTta: BBegeHue B Teoputo
norpelwHocTen. Metoabl 06paboTkm
pes3ynbTaTtoB U3MEePEHUN

Tema 2. [dunHamuka noctynaTeribHOro u 1 K
BpaLLaTeNbHOro ABWKEHUSA TBEpPOOro Tena.
3akoHbl HbloToOHa 2 2 4
MpakTnyeckoe 3aHaTMEe 2. [IuHaMnka
nocTynaTenbHOro 1 BpallaTenbHOro
OBWKEHUS

Tema 3. CBOMCTBa NPOCTPaAHCTBA U BPEMEHM.
3aKoHbl COXpPaHEHNsT SHEPTUM, UMMYIIbCA,
MOMeHTa uMmnynbsca

MpakTnyeckoe 3aHsTME 3. 3aKOHbI 2 2 4 4
COXpaHeHUs1 IHEPrun, MMNynbca, MOMeHTa
umnynbsca

JlabopaTopHas pabota. Pasgen "MexaHuka"




Tema 4. 3nemMeHTbl cnewumanbHOM N o0LLLEN
TEOPUN OTHOCUTENBHOCTU

MpakTnyeckoe 3aHsaTHE 4. BbinonHeHne
KOHTpOsbHOM paboThbl Ne1

Paspgen 2. MexaHun4yeckne konebaHunsa n
BOJTHbI

Tema 5. CBOGOAHbIE rAPMOHNYECKNE
konebaHus. 3aTyxaroLime N BbIHY>XOEHHbIE
konebaHuna. Pe3oHaHc

Tema 6. Ynpyrue BonHbl. BonHoBoe
ypaBHEHMe.

MpakTnyeckoe 3aHsaTMe 5. CBOBOOHbIE
rapmoHuveckme konebaHusi. CrnioxxeHue
konebaHun. 3aTtyxarouwume konedaHus.
JlabopaTopHas pabota: Pasgen
"MexaHn4yeckne konebaHms u BosHbI"

Pasgen 3. MonekynapHaa dwuaunka u
TepmoguHamMuka

Tema 7. MKT ngeanbHbix rasos. [Nepsoe
Hayano TepMoAMHaMUKU. TennoemMKocTb
MpakTnyeckoe 3aHAaTHE 6. YpaBHeHWe
COCTOSIHMA uaeansHoOro rasa. isonpouecchl

Tema 8. QHTponusa. BTtopoe Havano
TepmoanHamukn. Teopema HepHcTa
MpakTnyeckoe 3aHsTHe 7.MepBoe 1 BTOpoE
Ha4yano TepMOAMHAMMKU

JlabopaTopHas pabota: Pasgen
"MonekynapHasa guaunka u TepMmoguHammka”

Tema 9. CraTtuctudeckme pacnpegeneHus
Makceenna " BonbumaHa.
BapomeTtpuyeckas

4,75

10

10

10

Tema 10. AsneHus nepeHoca. ArperatHoe
COCTOSIHME BellecTBa

lMpakTnyeckoe 3aHsaTHEe 8. BoinonHeHue
KOHTpOrnbHOW paboTbl Ne2

WNtoro B cemecTpe (Ha kypce ansa 3A0)

10

KoHcynbTauum 1 npoMexyTodHas attectaums
(3auerT)

16

16

16

59,75

0,25

Pasgen 4. QnekTpu4ecTBO U MarHETU3M

Tema 11. JnekTpuyeckoe none B BakyyMme.
BenuunHel, xapakrepusytoLme
3NeKTpocTaTu4ecKkoe nosne, U CBA3b Mexay
HUMW

MpakTnyeckoe 3aHsTme 9. 3akoH KynoHa.
HanpseHHOCTb aneKkTpocTaTu4ecKoro nons.
Teopema Naycca

Mpaktnyeckoe 3aHsTme 10. MNMoTeHunan.
CBsA3b Mexay HanpPsXXeHHOCTbIO U
noTeHLmanom

JlabopaTopHas paboTa. BBogHoe 3aHATHe
"OnekTpounameputensHble npnbopsl. Knacc
TOYHOCTU 3NIEKTPON3MEPUTENBHBIX NPNOOPOB.
OnpegeneHue norpeLwHocTn npmubopa no
Knaccy ToyHoctn"

Tema 12. OnekTpuyeckoe nose B BELLECTBE.
OuanexkTpukn. MNMonapusaums AN3NeKTPUKOB B
3NeKTpMYecKoM norse. SHeprusi
3NEKTPUYECKOTO MONs. DNEKTPUYECKNIA TOK.
Mpaktnyeckoe 3aHsaTME 11. 3aKkoHbI
NMOCTOSAHHOIO TOKa

JlabopaTopHas pabota. Pasgen
"OnekTpnyecTso”




Tema 13. MarHuTHOe none B BakyyMe.
3akoHbl MmarHeTusma. fsneHue
3NEeKTPOMarHUTHOM MHAYKUUN. Y paBHEHUS
Makcsenna B uHTerpansHou oopme gng
BaKyyma.

MpakTnyeckoe 3aHsTME 12. 3aKOHbI
marHeTtuama. Cuna JlopeHua.

MpakTnyeckoe 3aHsTMe 13. 3aKOH NOSTHOTO
TOKa. fBrneHne anekTpoMarHUTHOM MHAYKLUNN.
JlabopaTopHas pabota. Pasgen "MarHetuam "

Tema 14. YpaBHeHus MakcBenna B
anddpepeHumansHon opme.
OnekTpomarHuTHble BONHbI. CBOMCTBA
3MEKTPOMAarHUTHbIX BOJTH

MpakTnyeckoe 3aHsaTME 14. BbinonHeHue
KOHTpOsbHOM paboTbl Ne1.

Paspgen 5. OnTtuka

Tema 15. WHTepdepeHuuns BOMH.
Oudpakumsa GpayHrodepa Ha wenu.
OudpakumoHHas pelleTka

MpakTtnyeckoe 3aHaTue 15. HTepdepeHums.
Oudpakums.

Tema 16. BsanmopencTtBue
3NEKTPOMarHUTHOroO  M3rydYeHns c
BewecTBoM. [lucnepcus. 3akoHbl byrepa n
Panes

Tema 17. EcTeCTBEHHbIV 1 NONAPU30BaHHbIN
ceeT. Matematnuyeckasa mogens. [NonyyeHue
Nonsipu3oBaHHOrO CBeTAa.

JlabopaTopHas pabota. Pasgen
"Monapusauus ceeta”

Tema 18. [IBownHOe ny4yenpenomreHue.
Ouxpounsm. MickycctBeHHOE ABOMHOE
ny4denpenomneHne. OddekTt Keppa. 3akoH
Mantoca.

Tema 19. OnTun4yeckasa akTUBHOCTb BELLECTB.
MckyccTBEHHOE BpaLlleHNe NIoCKOCTH
nonapmsaumn. Odpdekt Gapages.
MpakTnyeckoe 3aHsaTME 16. BbinonHeHne
KOHTpOIbHOM paboTbl Ne2

WNtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

17

17

17

66

2,5

245

Pasgen 6. KsaHToBasa npupoga uanyyYeHus

Tema 20. Tennosoe usny4yeHne n 3aKOHbI
abconoTHO YepHoro Tena. ®opmynel Panesa —
[>xnHca v MNnaHka.

MpakTnyeckoe 3aHaTMe 17. Tennosoe
nany4yeHne. 3akoHbl CtedaHa-bonbuymaHa u
BuHa

Tema 21. BHewHuit GoToaddeKT. 3aKoHbl
doToadppekTa. YpaBHeEHNE INHLITENHA.
Od ekt KomnToHa.

MpakTnyeckoe 3aHsTME 18. BHewwHM
doToadpdekT. Apdekt KomntoHa
JlabopaTopHas pabota. Pasgen "KBaHToBas
dumamka"




Tema 22. CtpoeHune atoma. Teopus bopa
aToma BogopoAa v BOAOPOA0ONOA00HbIX
MOHOB. 3aKOHOMEPHOCTU B aTOMHbIX
crnekTpax.

Mpaktnyeckoe 3aHsTne 19. Teopus Bopa
aToma BogopoAa 1 BOAOPOAONOA00HbIX
noHoB. CepunanbHasa dopmyna.
JlabopaTopHas pabota. Pasgen "KBaHToBas
dpusuka"

Tema 23. KopnyckynsipHO-BOMNHOBOW
ayanuam. BonHbl e bponnsa. CooTHoLwweHus
HeonpeaeneHHocTel 'enseHbepra.
Mpaktnyeckoe 3aHsaTme 20. BonHbl ge
Bponns

Mpaktnyeckoe 3aHsaTMEe 21. COOTHOLWEHMS
HeonpeaeneHHocTel 'enseHbepra.
MpakTnyeckoe 3aHsaTME 22. BbinonHeHne
KOHTpOsbHOM paboThbl Ne1

Paspgen 7. KBaHTOBO-MexaHU4eckoe
onucaHue maTepun. ANeMeHTbl PU3NKU
aToOMHOro agpa.

Tema 24. BonHoBas yHKUMS. BpemeHHoe U
cTaumoHapHoe ypaBHeHus LpeanHrepa.
lMpakTnyeckoe 3aHsaTHe 23. BonHoBas
dyHKUMnA. YpasHeHue LLpeauHrepa

Tema 25. Yactuua B 6eCckoHeyHO rny6okom
noTeHumanbHou sime. AToM Bogopoaa.
lMpakTnyeckoe 3aHaTMe 23. YacTmua B
©eckoHe4vHO rnybokor NoTeHUNanbLHON SMe ¢
HEeNpPOHMLaeMbIMU CTEHKAMM

Tema 26. KBaHTOBbIE YMCna.
MpocTpaHcTBEHHOE KBAHTOBaHME. MpuHLUMN
Maynw.

JlabopaTopHas pabota. Pasgen "KBaHToBas
dmamka"

Tema 27. MHOroaneKkTpoHHbIE aTOMbI.
Mepnoguyeckun 3akoH .. MeHoeneesa.

Tema 28. 3oHHas Teopusi TBepAbIX Ten.
JlabopaTopHas pabota. Pa3gen "KeaHToBas
dpusuka"

Tema 29. KBaHTOBbIE CTAaTUCTUKM.
Crartuctmka ®epmm — [Jupaka. YpoBeHb
Depmu.

Tema 30. KoHTakTHasa pa3HOCTb
noTeHLManoB. TepMO3aneKTpn4ecTBo.
OdpdekT 3eebeka. Tepmonapa.

Tema 31. p-n — nepexof.
MonynposogHukoBble Npubopbl. ekt
MenbTbe.

JlabopaTopHas pabota. Pasgen "KBaHToBas
dumamka"

Tema 32. Jlazepsbl. BblHyXaeHHOe u3nyyeHue.
Tpex- n yeTblpexypoBHeBas cxema nasepHom
reHepauun. Tunbl Nasepos.

JlabopaTopHas pabota. Pasgen "KBaHToBas
dumamka"

Tema 33. CTpoeHue aToMHbIX 94ep. QHeprusi
CBS131 HYKINOHOB. AgepHble cunbl. Mogenn
aapa




Tema 34. EcTecTBeHHasi pagMOaKTUBHOCTb.
3akoH paguoakTMBHOroO pacnaga. Buabi 2 5
pacnafos. [1paBuna cmeLleHus.
Tema 35. [leneHune atomHbix saep. LienHas 1 4
peakuus. AoepHble peakTopbl.
Tema 36. Buonornyeckoe nencrasune
paguoakTMBHOro nsny4veHus. lNMoHatue ob
arieMeHTapHbIX YacTuuax. 1 2 9
MpakTnyeckoe 3aHsaTME 24. BbinonHeHne
KOHTpOIrbHOM paboTbl Ne2
UTtoro B cemecTpe (Ha kypce ans 3A0) 32 16 16 89
KoHcynbTauum n npomexytodHas
aTTectaums 2,5 24,5
Bcero koHTakTHas pabota u CP no 168.25 263,75
AucuunnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo

5. ®OHA OLIEHOYHBLIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KpUTepMeB U CUCTEMbI OLleHMBAHUA pe3yrnbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Kon

MokasaTenu oueHnBaHNs pe3ynbTaTtoB O6yHeHI/IF|
KOMneTeHumnn

HanmeHoBaHMe oLueHOYHOro
cpeacrtea

dopmMynupyeT 1 UHTEPNPeTUPYET OCHOBHbIE 3aKOHbI:

MarHeTuama, KBaHTOBOW (pU3NKN.

OrK-2
Pelwaet TMnoBble 3aga4qn Mo OCHOBHbLIM pasaenam U3nKu.

9KCNnepumMeHTa C afileMeHTaMn Teopunn NOrpeLlHOCTH.

MEXaHUKH, MOJ'IeKyJ'IFlpHOVI QJVISVIKVI n TepMognHamMuKkn, anekTpnyecTea 1

CooTHocuT cnocobbl 06paboTkm pesynbTaTtoB y4ebHoro nabopaTopHOro

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue

MucbmeHHas paboTa

O6yyatoLinitcst nokasbiBaeT BCECTOPOHHeE
1 rny6okoe 3HaHWe OCHOBHbIX (DU3NYECKMX
3aKOHOB, CBOGOJHO OPUEHTUPYETCS B
OCHOBHBbIX MOHATUAX, TEPMUHAX W
onpeaeneHusix npyu oTeeTe; yCBOWU
OCHOBHYIO 11 3HAKOM C JOMNOSTHUTENBHOM

5 (OTnN4HO) nuTepaTypou; 06 bSACHSAET B3aUMOCBSI3b
OCHOBHBbIX (PU3NYECKNX 3aKOHOB U UX
3Ha4eHuWe Ans nocneaytoLlein
npoeccuoHarnbHoOn AesTeNnbHOCTY;
NPOSIBNSIET TBOPYECKME CMOCOBHOCTU U
LUMPOKYIO 3PYAULIMIO B UCMONb30BaHUU
y4yebHoro matepuana.

OO6yyatominca nokasbiBaeT 4OCTATOMHbIN
YPOBEHb 3HaHWUIA OCHOBHbIX (PU3N4ECKMX
3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
MOHATMAX N ONpeaeneHnsaXx; yCBOMN

4 (xopoLlo) OCHOBHYI0 NnuTepartypy; gonyckaet
He3HauuTernbHbIe NOrpeLIHOCTH Npu
oTBeTax Ha BONPOCh! 9K3aMeHaLMOHHOro
6uneTa u JONONHUTENbHbIE BONPOCHI
npenogasaTens.




OOyuaroLmiics nokasbiBaeT 3HaAHMSA
y4yebHOro matepmana B MUHUMarnbHOM
obbeme; MoxeT chopMynupoBaTb
duranyeckme 3akoHbl, MOHATUA K
onpegenexHnsi, Ho Npu 3ToM, gonyckas
60bLUIOE KONMUYECTBO HEMPUHLMNUATBHBIX
OLWMBOK; 3HAaKOM C OCHOBHOW NUTEpPaTypPOW;
OOMNYCKaeT CyLEeCTBEHHbIE OLLUMOKM B
OTBETE Ha 3K3aMeEHE, HO MOXET YCTPaHUTb
MX Nog pyKoBOACTBOM Mpenogasarens.

3 (ynoBneTBOpPUTENBLHO)

OOyuaroLmincs He UMeeT 4OCTaTOYHOro
YPOBHS1 3HAHWUS1 QUCUMMITUHBI, HE MOXET
cchopmMynmMpoBaTb OCHOBHbIE br3nyeckue
3aKOHbI; NSIOXO OPUEHTUPYETCSA B OCHOBHbIX
2 (Hey[oBMNEeTBOPUTENbHO) | MOHATUSX U ONPeAEeneHunsX; Noxo 3Hakom
C OCHOBHOW NnMTepaTypou; AOMyCKaeT npu
OTBETE Ha 3K3aMeHE CYLLECTBEHHbIE
OLUMOKM N HE MOXKET YCTPaHUTb UX Jaxe
nof pyKOBOACTBOM MpenogasaTens.

OO6y4atoLmica nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHMe OCHOBHbIX OU3NYECKNX
3aKOHOB, CBOOOAHO OPUEHTMPYETCS B
OCHOBHBbIX MOHATUSX, TEPMUHAX U
onpegeneHnsix; ycBom OCHOBHYIO U
3HaKOM C OOMOMHUTENbHOW NUTEepaTypou;
MOXET 0O BbACHMTbL B3aMMOCBSI3b OCHOBHbIX
(PM3MYECKMX 3aKOHOB U UX 3HaYeHue Ans
nocneaytouen npoeccnoHanbLHom
OeATenbHOCTU; NPOABNAET TBOpYECKMEe
CNocoBbHOCTN B UCMONb30BaHUN y4ebHoro
maTepuana.

3ayTeHo

O6yyatoLmincs He MMeeT JOCTaTOYHOro
YPOBHS 3HAHMS OUCLUNIUHBI; HE MOXKEeT
chopmMynMpoBaTh OCHOBHbIE DU3NYECKUe
3aKOHbI; NIOX0 OPUEHTUPYETCH B OCHOBHbIX
He 3auTeHo NOHATUAX U ONpeaeneHusX; Noxo 3HakoM
C OCHOBHOW NUTepaTypoii; AonyckaeT npu
oTBeTe Ha 3a4eTe CyLLEeCTBEHHbIE OLLINGKM 1
HEe MOXeT YCTPaHUTb UX daxe nof
PYKOBOACTBOM MnpernogasaTens.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAUMbIe AN OLEeHKN 3HAHUW, YMEHUMN,
HaBbIKOB U (UNK) oNbiTa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Cemectp 1
1 KnHemaTtumka noctynatenbHOro ABmXeHUs MaTepmanbHOM TOUKM
2 KnHemaTtuka BpallaTenbHOro ABUXKEHUS MaTepuanbHON TOYKU 1 TBEPAOro Tena
3 CBA3b MeXay NMMHENHBIMW U YTIOBLIMU XapaKTEPUCTUKaMM OBWKEHNS.
4 [OwvHamuka noctynatenbHOro ABmkeHusd. MNoHaTe ueHTpa nHepumn. 3akoHbl HbloToHa
5 MoHaTne 06 uMNynbce, MOMEHTE MMMYNbCa, MOMEHTE CUSbl
6 MomeHT nHepumn TBEpAOro Tena
7 [nHamuka BpallaTenbHOro ABMXEHMA TBepAoro Tena. Bropow 3akoH HboToOHa AN BpallaTenlbHOro ABMKEHNS
MpeactaBneHne o MexaHuyeckon aHeprn. KuHetnyeckas, noteHumanbHas sHeprusi. PaboTa cunbl
9 3aKoH coxpaHeHMs1 MEXaHUYECKOW 3HEPTUn

10 3aKoH coxpaHeHust Mnynbca

1 3aKoH coxpaHeHUst MOMeHTa umnyrnbca




CeolicTBa NpocTpaHcTBa 1 BpeMeHn: OAHOPOAHOCTb NPOCTPAHCTBa, N30TPONuA NpoCcTpaHCTBa,

12 OLHOPOAHOCTb BpemeHu. CBs3b C 3aKOHAMWN COXpPaHeHUs

13 Mpeobpa3oBaHust KOOpAUHAT U BPEMEHM B Kraccuyeckon cmauke. MNpuHLMN OTHOCUTENBHOCTH
ranunes

14 MocTtynatbl JWHWTENHa

15 MpeobpasoBaHusa koopauHaT u BpemeHu JlopeHua

16 Cnepcteus 13 npeobpasoBaHun JlopeHua

17 PensatuBucTCKnin 3aKOH CNOXeEHUs CKOpocTen. Penatusmncrckast AMHamuka

18 Baanmocssisb macchl 1 aHeprum. Popmyna SMHWTENHA

19 MoHaTne 06 obLLEe TeOPUN OTHOCUTENBHOCTHU

20 KonebatenbHoe ABmxeHue. FapMoHUYecKkme NMHeHbIe konebaHus

21 CnoxeHne ogHOHAaMNpPaBfeHHbIX M B3aUMHO  NEPNEHAMKYNSAPHbIX konebaHui

22 3atyxatowme konebaHus

23 BbiHyaeHHble konebaHusi. Pe3oHaHc

24 BonHbl B ynpyron cpege

25 YpaBHeHue NrocKon BOMHbI

26 BonHoBoe ypaBHeHue

27 OcHoBHble nonoxeHus MKT rasos. oeanbHbi ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [ansToHa

29 MapameTpbl MaKPOCOCTOAHMS CUCTEMBI. TepmoguHamuyeckasn TemnepaTypa v gaBneHue. YpaBHeHne
MeHngeneeBsa-KnaneipoHa

30 Yucno cteneHer ceBoboabl MONeKyn naeansHoro rasza. Pabota 1 BHYTPEHHSSt SHEPrUsl uaeanbHOro
rasa

31 lMepBoEe Havyano TepMoOANHAMMKN

32 M3onpouecchbl

33 TennoeMKkocTb MaeanbHOro rasa

34 Apgnabatudeckuii npouecc. YpaBHeHne aguabaTbl

35 MoHsiTne 06 aHTponum no Knayauycy. Kauyectso aHeprum

36 Cratuctnyeckmii Bec. QHTponus no bonbumany

37 BTopoe Havano TepmoguHammnkm

38 PacnpegeneHne monekyn no ckopocTtam (pacnpegeneHne Makcsenna)

39 BapomeTpuyeckasn popmyna.

40 PacnpegeneHne monekyn no saHepruam (pacnpegeneHune bonbumaHa)

41 dusnyeckas kuHeTnka. CpeaHsas anvHa cBobogHoro npobera 1 3eKkTUBHBIA AMamMeTp MOSEKY

42 ABneHusa nepeHoca

43 ArperaTtHoe cocTosiHMe BellecTBa. Kpuctannuyeckue n amopdHbie Tena

44 YpaBHeHMe COCTOSIHWNS peanbHOro rasa. M13oTepmbl peanbHOro rasa

45 daszoBble Nnepexoabl. TponHasa Tovka

46 Mogenu cTpoeHus xungkocten. [NoBepxHOCTHOE HaTsKeHne. KannnnsapHble SBrneHus

Cemectp 2

47 OnekTpudeckme 3apsabl. Mogenb To4e4HOro 3apsiga U MoAaenu C HenpepbiBHBIM pacnpeneneHnem
3apsga

48 3akoH KynoHa. Hanps»keHHOCTb 3neKTpoCcTaTU4eCcKoro nonsi.

49 [MoToK BEKTOpa HaMNpPs>KeHHOCTW aneKkTpocTaTnyeckoro nons. Teopema Faycca ons Bektopa E

50 PacyeT anektpuyeckoro nons cgepbl C NOMOLLBIO TeopeMbl [[aycca

51 PacueT anekTpnyeckoro nosnsi 6eCKOHEYHON NIOCKOCTU C NOMOLLbIO TeopeMsl Maycca

52 PacyeT anekTpuyeckoro nomnsi 3apsXKeHHOro Lwapa ¢ nomoLLbio Teopembl Faycca

53 PacyeT anekTpu4eckoro nomns 3apsXKeHHoro umnuHapa ¢ NoMoLLbto Teopemsbl [faycca

54 MoTeHuman aneKkTpocTaTU4EeCKOro Nons.

55 MoTeHuman nons 3apsKeHHon cdepbl

56 B3anmocss3b mexgy HanpsiKeHHOCTbIO M NOTeHLMaroM

57 Linpkynsumnsa sektopa E. Teopema o unpkynsaumm Bektopa E

58 MocTosAHHBIN anekTpudeckuin Tok. Cruna Toka. BekTtop nnoTHOCTM Toka

59 3akoH Oma B uHTerpanbsHon u guddepeHunansHon dopmMax.

60 OnekTpoaBuXyLLasa cuna NCTOYHMKA ToKa

61 3akoH [xoyns JleHua B uHTerpansHon n guddepeHumnansHon opmax




62 OnekTpudeckoe none B BellecTBe. [MonspHbIe U HENONAPHbIE AUINEKTPUKM

63 [nanekTprkn BO BHELLHEM 3MEKTPUYECKOM none. Bektop nonapuaoBaHHOCTU. [uaneKkTpuyeckas
NPOHMLLAEMOCTb

64 MarHuTHoe none B Bakyyme. BekTop MarHMTHOW MHAYKUMMK

65 MHAyKuMa MarHUTHOro Nonsi NPAMONMHENHOIo NPoOBOAHMKA ¢ TokoM. 3akoH Buo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHMTHOM rnorne

68 Cwuna JlopeHua

69 lMoTok BekTOpa MarHMTHOM UHAyKuun. Teopema [Faycca ons nHayKuMm MarHMTHOro nons

70 Teopema 0 LMPKyNALUN NHAYKLUM MArHUTHOrO Nons No 3amMKHYTOMY KOHTYpPY. 3aKOH MOMHOro TOKa.

71 MarHutHoe none coneHonga. MarHMTHoe norie Topovaa

72 ABneHve anekTpomarHUTHOM MHAYKuun. 3akoH Papages JleHua

73 AsneHue camomHaykunn. MHOYKTUBHOCTbL KOHTYpa

74 BsanmHas nHgykums. TpaHcdopmartop

75 OHepruns aneKkTpu4ecKkoro n MarHUTHoro nons. Bektop MNMonHTUHra

76 YpaBHeHna Makcsenna B HTerpansHon popme Ansi Bakyyma

77 MarHutHoe none B BellecTBe. BekTop HamarHM4eHHoCcTU. HanpsXKeHHOCTb MarHUTHOrO NONS.
MarHutHas npoHuLaeMocTb

78 YpaBHeHua Makceenna B gnddepeHumansHon dpopme

79 Buabl marHeTnkoB. [JnamarHe Tk 1 napamarHeTUKu

80 deppomarHeT1km

81 OnekTpoMarHuUTHble BoMHbl. CBOMCTBA 3NeKTPOMarHMTHbIX BOJSTH

82 NHTepdepeHuusa ceeta

83 UHTepdepeHUmMst B TOHKNX NIIEHKaX

84 MpuHumn MNovireHca ®peHens

85 Oundpakuus ceeta. MeTon 30H PpeHens

86 Oudpakuuna dpayHrodepa Ha wenu. AndpakumoHHaa  pelueTtka

87 Monsapwusaunsa ceeta. Bugbl nonspusaumm

88 Monsapwu3satopbl. 3akoH Mantoca

89 Monsapusaunsa npy oTpakeHnn n NnpenomMneHnn ceeta. 3akoH bproctepa

90 [BonHoe nydenpenomnexve B kpuctannax. Anxpousm

91 WNckyccTBeHHOe ABoriHOe nyyenpenomneHne. Addekt Keppa

92 OnTnyeckas akTMBHOCTb BellecTB. Addekt Papages

93 PaccesiHue cBeTa. 3akoH Panes

94 MornoweHne ceeTa. 3akoH byrepa

Cemectp 3

95 TennoBoe nany4yeHune. MNoHaTne 06 abCcontoTHO YepHOM Tene

96 3aKoHbI TeNSI0BOro U3ny4veHus

97 dopmyna Paneda-[xuHca. YneTpadwmonetoBas katactpoda

98 Mmnotesa NnaHka. QHeprus oToHa

99 dopmyna MNnaHka anst uany4yeHns abCcontoTHO YepPHOro Tena

100 BHewHun dpotoaddekT. 3akoHbl poToadhdekTa

101 dopmyna nHwTenHa ana poTtoadpchekTa

102 | OdbdbekT KomnToHa

103 KopnyckynspHo BONHOBOW Ayann3m MUKPOOOBHEKTOB

104 'vnoTesa ge bponnsa. BonHel ge bponns

105 | Ocobble cBolicTBa MUKPOOOHEKTOB

106 CooTHolleHusa HeonpeaeneHHocTewn [en3eHbepra

107 CnepncTtBust COOTHOLLEHUS HeonpeaeneHHocTteln NenseHbepra

108 BonHoBas dyHkums. MNMpuHUMN cynepnosnuumn B KBAHTOBOW MEXaHuKe

109 YpaBHeHue WpegmHrepa ana cBo6OLHON YacTuULbI

110 YacTtuua B 6eckoHe4Ho rinybokor oqHOMEpPHOM NoTeHumansHon sme. KBaHToBaHWe aHeprum

111 CtpoeHune atoma. OnbIThl Pesepdopaa

112 Moctynatel Bopa

113 | OnbiT ®paHka u lepua

114 | Teopus Bopa atoma Bogopoga n BogopogonogobHbIX MOHOB




115 3aKOHOMEPHOCTM B aTOMHbIX CNEKTpax

116 Hepoctatku Teopun bopa

117 YpaBHeHue LLpegmHrepa ans atoma Bogopoaa

118 KBaHTOBbIE YMcna. NpocTpaHCTBEHHOE KBAHTOBaHWE

119 MpuHumn Maynu

120 MHoroanekTpoHHble atomsbl. [epuoanyeckuin 3akoH MeHgeneesa

121 3oHHas Teopus TBepabix Ten. MeTtannbl, AM3NEKTPUKN

122 MonynpoBogHukun. NMpoBoguMocTn p 1 N TUMNOB

123 CrvMMeTpUYHbIE N aHTUCUMMETPUYHBIE BOMHOBbIE (PyHKUMW. BO30HBI 1 HEPMUOHBI

124 CraTtuctuka Pepmun-Anpaka. YposeHb Pepmu

125 KoHTakTHasa pa3HOCTb NOTEHUMANoB

126 TepmoanekTpuyecTBo. Tepmonapa

127 p-n nepexon,

128 MonynpoBoAHWMKOBbIE TPUOA

129 CnoHTaHHOE U BbIHYXAEeHHOe nsnyyeHue. Jlasepsbl

130 TpexypoBHeBas cxema nasepHon reHepauun. MetactabunbHbIN ypOBEHb

131 YeTbipexypoBHeEBas cxema nasepHon reHepauum

132 HekoTopble NpMMEHeHNs NasepHoro U3ryyvyeHns

133 | CTpoeHune aToMHOro sapa. QHeprus CBA3W HYKINOHOB B siape. M3oTonbl

134 | OedekT Macchl. YaenbHas aHeprusi CBA3W HYKNOHOB B agpe. AaepHble cunbl

135 Mopgenwn agpa

136 PagnoaktMBHOCTL. 3aKOH paaMoakTMBHOMO pacnaga

137 Buabl pagnoakTMBHOro pacnaga

138 AnepHble peakuuu. LlenHasa peakumnsa Ha MegneHHbIX HENTPOHax

139 AnepHbin peakTop

140 TepmosigepHasa peakumsi

Bsanmopgeictaue pPaanoakTnBHOIo n3ny4eHnsd ¢ BewecTtBoM. Buonornyeckoe gencrene
PaanNo0aKTUBHOIO U3Ny4YeHNA

141

142 Knaccudukauus anemeHTapHbIx Yactul. [ToHsaTue o ctaHaapTHOW Mogenu

143 KBapkoBasi Mmogenb sgpa

5.2.2 TunoBble TeCTOBbIe 3a4aHus

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3agaym, Kenchbl)

1. TBepgoe Teno BpalwaeTcsi BOKPYr HEMOABMXKHOM OCU MO 3aKoHY ¢ = 6t-2t3, pag. Halitu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemelaetcsa cunon F Bgonb ocu x. KoopavHaTa Tena MeHseTcs No 3akoHy x=2t2+t +1, m.
Kakyto paboTy coBepuuT cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyga 3aTyxalowmx konebaHum MasTHYKa ymeHbLIMNach B e pa3. KakoB koaddumumeHT
3atyxaHus B7?

4. B HeKOTOpOW TemnepaTypHOWM 06nacT SHTPONUSA TEPMOAMHAMNYECKON CUCTEMbI MEHSETCS C TEeMNepaTypon
no 3akoHy S=5T, [1x/K. Kakoe Konn4ecTBo TeNsOThI NOMy4YaeT cuctema npu

obpaTumom HarpeBaHun B aTol obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpocTaTtMyeckom none, obpa3oBaHHOM CUCTEMOW pacnpeneneHHbIX 3apsaaoB, NoTeEHLMan MeHseTcs no
3aKoHY @=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPMYeCcKoro nosns B To4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpegennTb CKOPOCTb ANEKTPOHA, MPOLLEALLEro YCKOPSAHOLLY pasHOCTb noTeHumanos Ag=2,4 B.

7. Cuna Toka B NpOBOAHMKE paBHOMEPHO BO3pacTaeT oT 0 A0 4A B TedeHue 4c. Onpegenutb 3apsa,
npoLleawmi Npyu 3ToM No NPOBOAHMKY.

8. MarHuTHbI NOTOK Yepe3 coneHouna paseH 125B6. MHOyKTUMBHOCTL 3TOro coneHounaa SMH. Onpegenntb
KONMYecTBO BUTKOB corleHomnaa, ecnun no Hemy npoTekaeT TOK cunon 5A.

9. lyy cBeTa, npoxoas Yepes cnov nega (n1 =1,31), nagaet Ha anMasHyto NNacTUHKY (n2 =2,42), yactnyHo
OoTpaxkaeTcs, YacTU4YHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4TOObI OTPAXKEHHbIN Ny4 ObINT MakcMManbHO MNONAPU30BaH?

10. OnpegennTb ANVHY BOMHbI, OTBEYaOLLEN MakCMMyMy UCNyCKaTernbHON CNOCOBHOCTU abComnMoTHO YepHOro
Tena, ecnv ero sHepreTMyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHY CKOPOCTb (DOTOINEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3ITyYeHnem
¢ AnvHom BonHbl 200HM.

12. Kakomy yriny paccesiHusi oTBe4daeT MakcumMarnbHOe KOMNTOHOBCKOE CMeLLeHMe OfIMHbI BOSTHbI?

13. Hantu onvHy BonHbl ae bponnsa onsa anekTpoHoB, NpoLleALwnX YCKOPSAIOLLYI0 pa3HOCTb NOTeHUManos
Ap=100 B. Ha4anbHOM CKOPOCTbI0 3NEKTPOHOB MOXHO NpeHebpeyb.

14. nutensHOCTb BO36Y>XOEHHOrO cocTosAHMA aToma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHoOCTb B
onpeaeneHun 3HepreTM4ecKoro ypoBHsa atoma?




5.3 MeToaunyeckue maTepuansl, onpeaensiowme npoueaypbl oueHUBaHUA 3HaHUN, YMEeHUI, BnageHui (HaBbIKOB
¥ (WNKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arolierocsi K NPOMeXXyTOYHOM aTTecTauum v nopsiAok NMKBUAaLMmM akageMm4ecKkomn

3a40J1XKEeHHOCTHU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmMxcsa»

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IYMTO
«[lMonoxeHne 0 NpoBeAeHNN TEKYLLEro KOHTPOMS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxcsa»

5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTaumMm No AUcCUmnIIMHe

YcTHas +

5.3.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

MucbmeHHas

KOMI'IbiOTepHOG TeCcTupoBaHune

*Bo3MOXHOCTb MNONb30BaTLCSA CNPaBOYHLIMU TabNMLaMK, KanbKynsaTopoMm;
*Bpemsi Ha noaroToBky oTBeTa No 6unety 45 MUHYT.

MHas

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMOHHOE OBECNEYEHUE OUCLUUMNINUHDI
6.1 YuebHan nutepartypa

ABTOp

3arnaesve

MN3paTenbcTBO

| [oa nspaHus |

Ccblinka

6.1.1 OcHoBHas y4yebHas nutepaTtypa

OmuTpumesa, E. L. dusmka Capartos: Ain Mn 3p 2019 http://www.iprbooksh
Megouna 0p.ru/79822.html
KpacHos, 1. O., dunsmka. B 2 yactax. 4.1 KpacHosipck: Cubupckui http://www.iprbooksh
Kyapssuesa, O. A, FOC)/,D,apCTBeHHbIVI op.ru/107230.htm|
Mapkosa, O. 0., YHWBEPCUTET HayKu 1 2020
FOwkoea, E. HO. TEXHOSOrMMN UMEHN
akagemuka M. ©.
PeweTtHeBa
Bonkos, A. ., Kypc domsukn. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnuesa, T. M. dusnyeckmne oCHoBbI ) . op.ru/105812.html
MexaHukn. MonekynspHas Aoweuk: HOHe”K,V'V'
du3nka n TepmognHamMmumka. HaLmMoHanbHbIV 2019
OnekTpocTaTuka. TEXHUHECKIN
[MOCTOAHHBIN SNEKTPUYECKNIA yHUBEpCUTET
TOK. QNekTpomMarHeTmam
6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa
Bonkos, A. T, Kypc dusnkn. KsaHtoBas ExaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A., dumamka Ypanbckuii 2017 op.ru/106401.html
Menkux, A. B. dbenepanbHbIN
yHUBEpCcUTET
CrtenaHoBa, B. A., dusmka. MexaHuka n Mockea: MagaTenbckui 2020 http://www.iprbooksh
YBapoga, U. ®. MOneKynapHasa usnka Oom MANCuC op.ru/106744.htmi
Kabnykosa H.C. ®dunsnka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHWKN 1 MOMEKyNsipHON cne.: cnieryntg 2019 tp_ext_inf_publish.ph
o o] K171 p?id=2019125
CabbinuHckun, A. B. dusunka B 3agadax Y.2. Benropop: Benropoackuii http://www.iprbooksh
OnekTpocTaTuka, roCyAapCTBEeHHbIN op.ru/106207 .html
MOCTOSIHHbIN TOK, TEXHOSTOrM4YeCcKUn 2019
ANeKTpoMarHeTnsm yHuBepcuteT um. B.T.
Lyxosa, O96C ACB
OkoHoMOBa, J1. H., dunsmka: aNeKTpU4EeCcTBO U http://www.iprbooksh
Myapeuosa, J1. B., marHeTtusm. Y. 2 ] . op.ru/98087.html
Noraués, U. U., MockBa: N3gaTenbckun 2015
MypaTos, P. 3., Fom MACC
Yepeneukon, E. b.
MepmuHos, A. B., O6wasn cduanka. 3agaum ¢ CapartoB: BysoBckoe 2020 http://www.iprbooksh
bapkos, 0. A. peLeHnamm obpasoBaHue op.ru/95156.html
3io3uH, A. B., ®usumka. Y.1. MexaHuka M A . http://www.iprbooksh
Mockogckuit, C. B., 0ockBa: AKaaeMUHeckun 2020 op.ru/110169.html
Typos, B. E. npoekt




HacoHos, A. [., dunsmka B npumepax un BapHayn: AnTanckuii http://www.iprbooksh
HoBuunxuna, T. U., 3agavax roCyAapCTBEeHHbIN 2017 op.ru/102878.html
[eHucosa, H. H. negarorn4eckun

yHUBEpCcUTET

6.2 NepeyveHb NnpocdheccrmoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

1.EQWHBIN nopTan UHTEPHET TecTMpoBaHusa B cdhepe obpasoBaHusa [OnekTpoHHbIn pecypc]. URL:http://www.i-
exam.ru/.

2 MHdopmaumoHHas cuctema «EguHoe okHo goctyna k obpasoBaTtenbHbIM pecypcamMy» [ONeKTPOHHbIN pecypc).
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas usnko-maTemaTnyeckas bubnmnorteka [OnNeKTpoHHbINA pecypc).
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4. dusnyecknin MHOpMaLMOHHbIN nopTan. [OnekTpoHHbIn pecypc]. URL:http://phys-portal.ru/

5.Bca dusmka. MNMosHaBaTenbHbIV nopTan. [OnekTpoHHbin pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl IHdopmaLmoHHO-06pa3oBaTenbHOM cpeabl 3ao4Hon hopmbl 0byveHns CM6ryYMnTa
[OnekTpoHHBIN pecypc].

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

7. AnekTpoHHO-6MbnunoteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHas bubnuoTeka y4ebHbix naganHun CroerynTd. URL:http:/publish.sutd.ru/.

6.3 Nepe4veHb NULEH3MOHHOIO N CBO60AHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHmne maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XoAUMOM AN OocyLeCTBNeHUsa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyaunTopus OcHalleHune

MynbTuMeauiiHoe obopyaoBaHue, creumann3npoBaHHas mebenb, JocKa
JlekumoHHas Y A PyA H P A
ayautopus

CneuvanuanposaHHas mebenb, A0ocka
YyeGHas ayautopus
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