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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 3apauv gMcuUUNUHbI:

* N3yunTb OCHOBHbIE (hM3NYECKME 3aKOHbI, FpaHuLbl U 001acTy NX NPUMEHEHNs!

* Paclumputb 1 yrnyoutb 3HaHUS 006 OKpyKatoLem MUpe, 0 xapakTepe B3auMOCBSA3N U3NYECKNX 3aKOHOMEPHOCTEN U
SIBNEHWI B NPUPOAE, B YENOBEYECKOWN AeATENBHOCTU

* Pa3Butb HaBblkK (OU3NYECKOTO MbILLMEHUS, YMEHUS paboTaTb ¢ pasnmyHbiMU Npubopamm

» Hayuntb BeCcTM npodheccroHanbHbI aHanu3 pesynbTaToB Hay4YHO-11abopaTopHOro aKCnepumMeHTa

* YMeTb BecTU CTaTUCTU4YECKyld 0OpaboTKy pe3ynbTaToB IKCMEPMMEHTOB, CaMOCTOSITENLHO BblOMpaTb MeToAbl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHus k NnpeaBapuTEeNbLHOM NOAroToBKe 06yyYatroLerocs:
MpenBapuTenbHasi NOAroToBKa NpeanonaraeT co3gaHne oCHOBbI Ans OPMUPOBaHUSA KOMMETEHLNIA, YKa3aHHbIX B M.
2, NpY N3YYEHUN OUCLIUMNIIUH:

OucuunnuHa 6asnpyeTcs Ha KOMMNeTeHUMsl, ChOPMUPOBaHHLIX Ha NpeablayLleM ypoBHe obpa3oBaHust

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlK-11: CnocobeH NpoBoAUTL Hay4Hble 3KCMEPUMEHTbI C UCNONb30BaHNEM COBPEMEHHOr0 UccriefoBaTeribCKoro
o6opyaoBaHus U NpU6OPOB, OLeHUBaTb pe3ynbTaTbl UCCNefOBaHU;

3HaTb: OCHOBHbIE 3aKOHbI (bVISVIKM N nx matemaTtnyeckme (bOpMyJ'II/IpOBKVI, npuMeHdemMble B I'IpOC*)eCCVIOHaJ'IbHOIZ [eATeNbHOCTHU;
OCHOBHbIE qI)VI3VI‘-IeCKVIe BeNMNYNHbI 1 e ANHULbI NX |/|3mepeHv||7|.

YmMeTb: hopmMynmpoBaTb NOCTAHOBKY 3a4a4yn B TEPMUHAX KNAaCCUYECKON (OU3NKK;
NpUMeHsITb Tpebyemble MaTemaTmyeckne popmyrbl PU3NYECKNX 3aKOHOB A1 PELLEHMS NOCTaBIEHHOW 3a4auu.

Bnapetsb: TepMVIHOJ'IOFVIeVI n eanHnuamMmm namepeHmna npuMeHAaemMbixX (bI/ISI/I‘-IeCKI/IX 3aKOHOB;
HaBblKaMN NPpUMEHEeHNA d)msmqecmx 3aKOHOB A514 peleHna 3agad I'IpOCbeCCVIOHaﬂbHOl;I [eATeNIbHOCTU

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNNHE

KoHTakTHaga pabota

o X
= MHHoBaL.
HanmeHoBaHWe n cogepxaHune pasgenos, 8 2o CP 4
- s Q< | Nek Mp. Nnab. opmbl
TeM ¥ y4eBHbIX 3aHATUI 3 2m (vacnl) _
oL (vachbl) | (yacwl) | (4achkl) 3aHATUN
Pasgen 1. MexaHuka. Teopus
OTHOCUTENBLHOCTU
Tema 1. KnHemaTuka nocTynaTtenbHOro
OBUXEHUs
MpakTnyeckoe 3aHaTue. KuHematunka
NoCTynaTesIbHOro ABWXEHUS 1 1 1 9

JlabopaTopHas paboTa. BeegeHuve B Teopuio
norpewHocTen. Metoabl 06paboTku
pesynbTaTtoB U3MEepPEHUN

Tema 2. KnHemaTuka BpallaTefbHOro
OBWXEeHUsI 1 1 4
MpakTnyeckoe 3aHaTMe. KuHemaTtuka
BpaLlaTenbHOro ABUXEHUS

Tema 3. [nHamuka nocTynatenbHOro
OBWXeHWs TBepaoro tena. 3akoHbl HbloToHa

Tema 4. lnHamunka BpawiatenbHoro 1 4
OBWXeHns TBepaoro tena. MoMeHT uHepuumn

Tema 5. CBoncTBa NpOCTPaHCTBA U BPEMEHM.
3aKoHbl COXpaHEeHUs1 3HEPrnn, UMNYIbCa,
MOMEHTa umnynbca 1 1 8
MpakTuyeckoe 3aHsATUE. 3aKOHbI COXPaHEHUS
3Hepruum, UMnynbca, MOMeHTa UMnynsca

Tema 6. MNMocTynaTbl QMHWTENHA. ONEMEHThI 8
cneuvanbHON Teopuy OTHOCUTENbHOCTU

Tema 7. [puHUMN 3KBUBANEHTHOCTMW.
MoHaTne 06 obuiern Teopun 8
OTHOCUTENBHOCTM.




Pasgen 2. MexaHun4yeckne konebdaHusa u
BOJHbI

Tema 8. CBOGOAHbIE rAPMOHMNYECKMNE
konebaHua. CnoxeHune konebaHun.

Tema 9. 3aTyxatoLime 1 BbIHYXOEHHbIE
konebaHusi. Pe3oHaHc.

JlabopaTopHas paboTa.
"OKcnepruMeHTarnbLHoe onpeaeneHne
yckopeHue ¢cBo6ogHOro nageHns ¢ NOMOLLLIO
MaTemaTM4eckoro MasTHuka"

Tema 10. Ynpyrue BonHbl. BonHoBoe
ypaBHEHME.

Pasgen 3. MonekynsapHas dwuauka u
TepmMoguHamMmuika

Tema 11. MKT mngeanbHbIx ra3oB. 3aKOHbI
ABoragpo, [lanbToHa. YpaBHeHne
MenpgeneeBa-KnanenpoHa.

Tema 12. BHyTpeHHsia aHeprus
TepMoanHaMmmnyeckon cuctemel. lepsoe
Hayano TepmMoaNHaMMKN.

Tema 13. Pabota TepmoamHamMmnyeckomn
cuctembl. TennoemkocTb. YpaBHeHUe
Manepa.

Tema 14. N3onpoueccel. PaboTa B
nsonpoteccax. AgnabaTmyeckuii npoLecc.

Tema 15. OHTponus. Bropoe Havano
TepMmoanHaMmukn. Teopema HepHcTa
lMpakTuyeckoe 3aHsiTUE. N3onpoLeccsl.
[MepBoe n BTOpOE Ha4yano TepmMogMHamMmKu

Tema 16. CTtatuctnyeckue pacnpegenenus
Makcsenna n bonbumaHa. bapomeTtpunyeckas

dopmyna

Tema 17. ABneHna nepeHoca. ArperatHoe
COCTOSIHME BELLECTBA

WUtoro B cemecTpe (Ha kypce anga 3A0)

12

120

KoHcynbTaumm n npoMexyTovHasa atrectaums
(3auer)

0,25

Pasgen 4. Onektpn4ecTtso

Tema 18. 3nekTpocTaTuka. dnekrpuyeckune
3apsagbl. 3akoH KynoHa. lNpoctpaHcTBEHHOE
pacnpefeneHune 3apaga. MNpuHumn
cynepnosuyuu.

MpakTuyeckoe 3aHsaTMe. 3akoH KynoHa.
Mopenu TouevHoro 3apsaa n pacnpegeneHus
3apsifa BAOMb NNHMK, MOBEPXHOCTU, MO
o6bemy. MNpuHLMN cynepnosnummn cun.

Tema 19. SnekTpuyeckoe none B BakyyMme.
HanpsxeHHOCTb 3neKTpruYeckoro nons.
Ovnonb B anekTpuyeckom norne.
JlabopaTtopHas paboTa. BBogHoe 3aHATUE
"OnekTponameputenbHbie Npnbdopsbl. Knacc
TOYHOCTU 3NEKTPON3MEpPUTENbHBLIX MPUOOPOB.
OnpegeneHue norpeLHocTn npubopa no
Knaccy To4HocTun"

Tema 20. [loToOk BEKTOpa HaMPs»KEHHOCTH
anekTpuyeckoro nons. Teopema Maycca gnga
BekTopa E. lNpumepbl npyMmeHeHns Teopembl
Maycca.

MpakTnyeckoe 3aHsaTHe. HanpskeHHOCTb
anekTpoctaTndeckoro nons. MpuHuun
Ccynepnosnuun anekTpuyeckux nonen. MNMotok
BekTopa E.




Tema 21. PaboTa cun aneKkTpocTaTuyeckoro
nons. LUmpkynauusa sektopa E. Teopema o
umpkynsauun. NoteHuman. Bsaanmoceasb
HaMNpPsPKEHHOCTU U NoTeHLMana.
MpakTnyeckoe 3aHsaTMe. Teopema Maycca ona
BekTopa E. NoTeHuyunan anekrpoctaTu4eckoro
nonsi. Bsanmocesab Hanpsa>XeHHOCTN n
noteHumana.

Tema 22. AnekTpuyeckoe none B
avanektpukax. Bektop D. [uanekTpuyeckasi
NPOHULLAeMOCTb. [pnMepbl BblMUCTIEHNS
nons B AW3EKTprKe

JlabopaTopHas pabota. Pasgen
"OnekTpnyecTso”

Tema 23. 3nekTpuyeckuit Tok. 3akoHbl Oma
n [bxoyns-fleHua B MHTerpansHom u
anddepeHumansHon opme.

Paspgen 5. MarHeTtuam

Tema 24. MarHuTHOE nosne B Bakyyme.
MarHutHasa nHaykums. Cuna JlopeHua.
3akoHbl Amnepa n brno — CaBapa — Jlannaca.
MpakTnyeckoe 3aHsaTME. MarHMTHoOe norne B
Bakyyme. 3akoH brno-CaBapa-Jlannaca.
3akoH Amnepa. Cuna JlopeHua.

Tema 25. T[lotok BekTopa B. Linpkynauuns
BekTopa B. 3akoH nonHoro Toka. Nons
coneHouaa v Topouaa.

Tema 26. MarHuTHOE none B BellecTBe.
MonekynsapHas npupoga ava - u
napamarHetuama. PeppomarHeTunam.

Tema 27. OnekTpoMarHMTHast MHAYKLMS.
3akoH Papages — JleHua. OHeprus
3IEKTPMUYECKOTO M MarHUTHOrO MOEen.
JlabopaTopHas pabota. Pasgen "MarHetuam"

Tema 28. CamouHaykums. MIHOYKTUBHOCTB.
BsanmHas nHaykums. TpaHccopmatop.

Tema 29. YpaBHeHus MakcBenna B
WHTerpansbHon hopMe Ans Bakyyma.
OnddepeHumanbHas doopma ypaBHEHWI
Makcsenna.

Pasgen 6. OnekTpomMarHMTHbIE BOSHbI

Tema 30. AnekTpoMarHUTHbIE BOSHbI.
CBoiicTBa aNeKTPOMarHUTHbIX BOSH.
NCTOYHUKM 3NeKTpOMarHUTHbIX BOJTH.
Oudpakuma n nHrepdepeHums.

Tema 31. Baanmopgencrtene
3NEKTPOMArHUTHOIO  M3Iy4YeHus ¢
BellecTBoM. [lncnepcus. 3akoHbl byrepa n
Panes.

Tema 32. EcTecTBeHHbIN 1 NONAPU3OBaHHbIN
ceeT. Marematnyeckasa mogens. lNonyyeHune
Nnonspn3oBaHHOro CBETAa.

Tema 33. [IBonHOe nyvyenpenomMeHue.
[Ounxponsm. NckycctBeHHOE ABOMHOE
ny4yenpenomneHne. OddekTt Keppa. 3akoH
Mantoca

Tema 34. OnTrnyeckasi akTMBHOCTb BELLIECTB.
MckyccTBeHHOE BpalleHne NiocKoCTH
nonapusaumn. Addekt Papages.




Pasgen 7. KsaHTOBasa npupoga usnyyeHus

Tema 35. Tennosoe n3nyy4eHne n 3aKOoHb!
abcontoTHO YepHoro Tena. ®opmynel Panesa —
[xuHca n MNnaHka.

MpakTuyeckoe 3aHsaTMe. Tennosoe
nanyyenne. 3akoHbl CtedpaHa-bonbumaHna n
BuHa

Tema 36. BHelwHUn poToacpbdekT. 3akoHbI
doToadhdekTa. YpaBHeHNEe SMHLWITENHA.
Odppext KomntoHa.

MpakTnyeckoe 3aHsaTME. BHeLWHMI
doToadbdekT. Adbdekt KomntoHa
JlTabopaTopHasi paboTa. Pasgen "KBaHToBas
dusuka"

Tema 37. CtpoeHue atoma. Teopus bopa
aToma Bogopona v BoAopOAONOA00HbIX
MOHOB. 3aKOHOMEPHOCTUN B aTOMHbIX
CMeKTpax.

Tema 38. KopnyckynspHo-BOnHOBOM
ayanuam. BonHbl ge bponns. CooTHoLEeHMs
HeonpepeneHHocTen enseHbepra.

Pasgen 8. KBaHTOBO-MexaHn4eckoe
onucaHue maTepun. nemeHTbl PU3NKK
aToOMHOro fapa.

Tema 39. BonHoBas yHKumMs. BpemeHHoe U
cTaumoHapHoe ypaBHeHus LLpeguHrepa.
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Tema 40. Yactuua B 6eckoHeyHO riybokomn
noTeHuuansHom sime. AToM Bogopoaa.
MpakTnyeckoe 3aHsaTMe. YacTmua B
©eCcKoHeYHO rnybokor NoTeHUManbHOM ame ¢
HEMNPOHMLAEeMbIMX CTEHKaAMMU

Tema 41. KBaHTOBbIE YMCHA.
MpocTpaHcTBEHHOE KBaHTOBaHME. MpuHUMN
Maynn.

Tema 42. MHOroanekTpoHHbIE aTOMbI.
Mepunogmnyeckuin 3akoH .. MeHpeneesa.

Tema 43. KBaHTOBblE CTATUCTUKM.
Cratuctuka ®epmu — iupaka. YpoBeHb
depmu.

Tema 44. 3oHHasA Teopust TBEPAbIX Ten.

Tema 45. KoHTakTHasa pasHocTb
noteHumanos. TepMO3NeKkTpPUYeCcTBO.
Odpekt 3eebeka. Tepmonapa.

Tema 46. p-n — nepexoga.
MonynposoaHunkoBble Npubopbl. A ekt
MenbTbe.

Tema 47. Ilasepsbl. BelHyXaeHHOe nsny4veHue.
Tpex- n YeTbipexypoBHeBas cxema fasepHom
reHepauumu. Tunel nasepos.

Tema 48. CTpoeHne aToOMHbIX 9aep. QHeprus
CBSI3M HYKMNOHOB. AaepHble cunbl. Mogenu
aapa

Tema 49. EcTecTBeHHasn pagnoakTMBHOCTb.
3akoH pagmnoakTMBHoro pacnaga. Bugebl
pacnagos. [MpaBuna cMmeLleHus.

Tema 50. [leneHne atomHbIX saep. LlenHasa
peakuusi. faepHble peakTopbl.




Tema 51. Bnonormnyeckoe gencreve

paaMoaKkTMBHOMO U3nyyeHus. MNMoHaTrne o6 7
3aneMeHTapHbIX YacTuuax.
Wtoro B cemecTtpe (Ha kypce ans 3A0) 16 8 238
KoHcynbTaumm n npoMexyTovHasa atrectaums
5 13
(Ok3ameH)
Bcero koHTakTHas pabota n CP no 57,25 371

OVCcUUnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-IeGHbIM nrnaHoMm He npeayCMOTpeHO

5. ®OH[ OLIEHOYHbIX CPEOCTB ANA NPOBEOEHUSA MPOMEXYTOYHOU ATTECTALUMU
5.1 OnucaHue nokasarteneun, KpUTepMeB U CUCTEMbI OLLEHUBAHUA pe3yNnbTaToOB 00yYeHUs

5.1.1 NMoka3aTtenu oueHnBaHUA

Kon
KoMneTeHumn

MokasaTtenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

HaumeHoBaHMe OLIEHOHYHOIO
cpeacTea

OlK-11

dopmynupyeT U MHTEPNPETUPYET OCHOBHbIE 3aKOHbI (OU3NKN.

PasnunyaeTt n o6ocHoBbIBaET BbIGOP M3MepuTENbHbLIX NPUGOPOB.
OnpepensieT cuctemy npubopa, LeHy AeNeHUs U ero NorpeLLHoCTb,
peLuaeT TUMNOBbIE KaYECTBEHHbBIE U KONMYECTBEHHbIE 3a4auu.

CooTHocuT cnocobbl 06paboTkn pedynbTaToB y4ebHoro nabopaTtopHoOro
3KCMepVMEHTa C arIeMeHTaMm TEOPUUN NOTPELLHOCTMY.

5.1.2 Cuctema n KpuTEPUM OLLlEHMBAHUA

LLikana oueHnBaHuA

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTY KOMNETEHLIMIA

YcTHoe cobecenoBaHue

MncemeHHasa paboTta

5 (oTnnyHo)

O6yuatonincs nokasslBaeT BCECTOPOHHEE
1 rnyGokoe 3HaHue

OCHOBHbIX (PU3NYECKUX 3aKOHOB, CBOOOAHO
OPUEHTUPYETCS B OCHOBHbIX MOHATUSX,
TepMuHax 1 onpegeneHnax npu oTeeTe;
YCBOWUIT OCHOBHYIO W 3HAKOM C
OONONHUTENBHOM NUTEpPaTypor; ob6bACHSET
B3aMMOCBS3b OCHOBHbIX (ON3UYECKNX
3aKOHOB UM NX 3HaYeHWe Ans nocriegyoLwen
npodeccnoHanbHoOM AeATENBHOCTY;
nposiBnsieT TBOpYeCcKMe CrocoBHOCTM U
LUMPOKYHO 3PyANLIMIO B UCNOSb30BaHUK
yyebHOro matepuana.

4 (xopoLwLo)

OO6yyatoLmica nokasbiBaeT JOCTATOYHbIN
YpPOBEHb 3HaHWUIA OCHOBHbIX (PU3NYECKMX
3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
MOHATMSAX N ONpPeaeneHnsX; yCBOMI
OCHOBHYI0 NUTepaTypy; AonyckaeT
He3HauuTernbHble NOrpeLLIHOCTU Npu
oTBeTax Ha BOMPOCHI 9K3aMeHaLNOHHOro
GuneTa u OOMNONHUTENbHbIE BOMPOCHI
npenoaasaTens.

3 (yooBneTBOpUTENbHO)

OObyuaroLmiics nokasbiBaeT 3HaHMSA
y4ebHOro matepvana B MUHUManbHOM
obbeMe; MoXeT chopMynmMpoBaTb
dm3nyeckmne 3aKoHbl, MOHATUS 1
onpeaernexusl, Ho Npu 3TOM, Aonyckasi
6onbLUIOe KONUYECTBO HEMPUHLMMNANBHbBIX
oLWKnBOK; 3HAaKOM C OCHOBHOW NUTepaTypo;
JonyckaeT CyLLeCTBEHHbIe OWNOKM B
OTBETE Ha 3K3aMEHE, HO MOXET YCTPaHUTb
nX Nog PyKOBOACTBOM NpenogaBaTtens.




O6yyatoLmitcs He MMeeT 4OCTaTOYHOro
YPOBHS 3HAHUS OUCLUNMUHBI; HE MOXEeT
chopMynunpoBaTh OCHOBHbIE hU3nyeckme
3aKOHbI; NIIOX0 OPUEHTUPYETCH B OCHOBHbIX
2 (Hey10BNETBOPUTENBLHO) | MOHATUAX U ONpeAeneHusiX; NNoxXo 3HaKoM
C OCHOBHOW NUTepaTypoii; AonyckaeT npu
OTBETE Ha 3K3aMeHe CYLLIECTBEHHbIE
OLUMGKM 1 HE MOXET YCTPaHUTb UX Aaxe
noZ PyKoBOACTBOM MpernoaaeaTerns.

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

3ayTeHo

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

5.2 TunoBble KOHTPOIbHbIE 3a4aHUs UNU UHble MaTepuanbl, Heo6xoAuMbIe ANt OLeHKWU 3HaHUIA, YMEHUH,
HaBbIKOB U (MNU) onbITa AesATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | PopMynNnpoBKM BONPOCOB

Kypc 1

KnHematuka nocTynaTesibHOro ABMXeHuna MaTepmaanon TOYKMU

KnHematuka BpalwlaTesibHOro ABm>XXeHua MaTepmaanon TOYKM N TBEpOoro tena

Ceasb Mexay NIMHENHBLIMU 1 YrnoBbIMU XapakTepuctukamm gBmxeHns.

,ElI/IHaMI/IKa nocTynaTesibHOro ABMXeHus. MoHaTne LeHTpa nHepuunun. 3akoHbl HbloToHa

MoHaTne 06 nvnynbce, MOMeEHTE MMnyrnbca, MOMEHTE CUIbI

MomeHT nHepuun TBepaoro Tena

[nHamurka BpalwlaTenbHOro ABMXeHus TBepaoro tena. Bropon 3akoH HetoToHa Anst BpawaTenbHOro
OBVKEHUSA

I'Ipe,q0TaBneHV|e 0 MexaHu4ecKomn Hepruun. KuHeTnyeckas, noteHumanbHas SHeprun4. Pa6oTta cunebl

O] N |[Oo|ga|~]|WIN]|F

3akoH COXpaHeHusa MeXaHN4eCKoN aHeprun

=
o

3akoH COXpaHeHuna nmnynbca

=
=

3akoH COXpaHeHna MOMeHTa nMmnyrbca

CeolicTtBa npocCTpaHCTBa U BpeMeHn: OAHOPOAHOCTb NPOCTPAHCTBA, N30TPOoNnuA NpoCcTpaHCTBa,
OOHOPOAOHOCTb BPEMEHMN. CB#a3b € 3aKoHaMu COXpaHeHusa

=
N

MpeobpasoBaHus koopaANHAT U BPEMEHM B Knaccuveckon dpmauke. MpUHLMN OTHOCUTENBHOCTU

13 [anunes

14 MocTtynaTbl OWHWTENHa

15 MpeobpasoBaHus koopanHaT 1 BpeMeHu JlopeHua

16 Cnepncteus u3 npeobpasoBaHuii JlopeHua

17 PensTMBUCTCKMIA 3aKOH CNOXEHUs1 CKOPOCTEN. PenaTuBncrckas guHammka

18 B3anmocsssb Mmacchl 1 aHeprun. dopmyna SuHWTEenHa

19 MoHATne 06 o6Let TeopuUn OTHOCUTENBHOCTHU

20 KonebatenbHoe aBmxeHue. FapMoHMYeckme NMHeHble konebaHus




21 CnoxeHvie oAHOHaNpaBneHHbIX N B3aMMHO NepneHanKYnsapHbIX konebaHun

22 3artyxatowwme konebaHus

23 BbIHyaeHHble konebaHus. PesoHaHc

24 BonHbl B ynpyron cpege

25 YpaBHeHMe NroCcKon BOMHbI

26 BonHoBoe ypaBHeHue

27 OcHoBHble nonoxenusa MKT rasoB. VgoeanbHbil ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbtoHa

29 MapameTpbl MaKPOCOCTOAHMS CUCTEMBI. TepMoguHamMuyeckas Temnepartypa v AaBrneHue. YpaBHeHune
MenpeneeBa-KnanerpoHa

30 Yuncno cteneHen ceoboabl Monekyn naeansHoro rasa. Pabota n BHYTPEHHSIS 9Heprns ngeanbHoro
rasa

31 lMepBoe Hayano TepMoOANHAMUKN

32 M3onpouecchl

33 TennoemkocTb ngeansHOro rasa

34 Aanabatumdeckumin npouecc. YpaBHeHne agmabaTbl

35 MoHsTne 06 sHTponum no Knaysuycy. KauyectBo sHeprum

36 CraTuctudeckuii Bec. QHTponus no bonbumany

37 BTopoe Ha4ano TepmoguHamMunkm

38 PacnpeneneHune monekyn no ckopoctsim (pacnpegenexdve Makcsenna)

39 BapomeTpuyeckas opmyna.

40 PacnpeneneHne monekyn no aHepruam (pacnpegeneHne bonbumaHa)

41 dusnyeckas knHeTuka. CpeaHsa anuHa ceobogHoro npobera n apeKkTUBHbBIM AMaMeTp MOSEKYI

42 ABneHnst nepeHoca

43 ArperaTtHoe cocTosiHue BelecTsa. Kpuctannuyeckme n amopdHole Tena

44 YpaBHeHMe COCTOSHMA peanbHoro rasa. Misotepmbl peanbHoro rasa

45 dasoBble Nnepexoabl. TponHasa Touka

46 Mogenu ctpoeHus xugkocten. [oBepxHOCTHOE HaTskeHne. KanunnspHble aBneHns

Kypc 2

47 OnekTpuyeckue 3apsiabl. Mogenb TOYEYHOro 3apsifia U MOAENU C HENPEpPbIBHBIM pacnpeneneHnem
3apsga

48 3akoH KynoHa. HanpskeHHOCTb 9neKTpoCcTaTU4ecKoro norsi.

49 lMoTok BEKTOpa HaNps>KeHHOCTU anekTpocTaTuyeckoro nons. Teopema [Naycca ans sektopa E

50 Pac4eT anekTpuyeckoro nons cdepbl ¢ NOMOLLbIO TeopeMbl [aycca

51 PacueT anektpuyeckoro nonst 6eCKOHEeYHON NOCKOCTM C NMOMOLLbI0 TeopeMbl Faycca

52 PacueT anekTpm4eckoro nons 3apsKeHHOro wapa ¢ nomoLlblo Teopemsbl Maycca

53 PacueT anekTpnyeckoro nons 3apskKeHHOro LunmMHapa ¢ noMoLlblo Teopemsl Maycca

54 MoTeHunan anekTpocTaTMyYeCcKoro Nons.

55 MoTeHuman nonsa 3apsbkeHHoW cdepbl

56 B3anMocBs3b Mexay HanpsXXeHHOCTbIO U NoTeHLManom

57 Lnpkynsuma Bektopa E. Teopema o unpkynsaumm sektopa E

58 MocToAHHBIN anekTpuyeckuin Tok. Cuna Toka. BekTop nnoTHOCTH Toka

59 3akoH Oma B nHTerpaneHon n ganddepeHumanbHoOn dopmax.

60 OneKTpoABMXKYLLAsA CuUna NCTOYHMKA TOKa

61 3akoH [xoynsa JleHua B uHTerpansHon 1 guddepeHumnansHon popmax

62 OnekTpuyeckoe none B BellecTse. [MonspHbIe U HENOMNSIPHbIE ANINEKTPUKN

63 [nanekTpuky BO BHELLHEM 3neKTpuyeckoM none. Bektop nonspuszoBaHHocTU. [uanektpunyeckas
NPOHNLI@EMOCTb

64 MarHutHoe none B Bakyyme. BeKTop MarHUTHOM MHOYKUMN

65 MHAyKuMa MarHUTHOro nNonsi NPSMONMHENHOrO NPoBoAHMKa ¢ TokoM. 3akoH Buo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM none

68 Cwuna NopeHua

69 MoTok BekTOpa MarHMTHOM MHAyKuun. Teopema Maycca ons nHAyKUMm MarHMTHOro nons

70 Teopema 0 UMPKYNAUMM UHAYKLUMW MarHUTHOTO MOJSIsi MO 3aMKHYTOMY KOHTYPY. 3aKOH MOSIHOro TOKa.

71 MarHutHoe none coneHovga. MarHuTHoe none Topouaa




72 ABneHve anekTpomarHMTHon nHaykumm. 3akoH ®apages JleHua

73 fBneHve camonHAayKUMK. IHAYKTUBHOCTL KOHTYpa

74 BaanmHas nHgykumus. TpaHcgopmaTtop

75 OHeprus anekTpMYeckoro U MarHMTHoro nonsi. Bektop MNonHTUHra

76 YpaBHeHua Makceenna B HTerpanbHon hopme 4518 Bakyyma

77 MarHutHoe none B BellecTBe. Bektop HamarHM4yeHHocTU. HanpsXKeHHOCTb MarHMTHOrO Nons.
MarHuTHas npoH1UaemMocTb

78 YpaBHeHus Makceenna B anddepeHumansHon gopme

79 Buabl marHeTkoB. [lnamarHe Tk 1 napamarHeTMkm

80 deppomarHeTUKn

81 OnekTpoMarHuUTHble BoNHbl. CBOMCTBA 3MEKTPOMAarHMTHbIX BOJSTH

82 WHTepdepeHuusa ceeta

83 WHTepdepeHUmMst B TOHKNX NIIEHKaX

84 MpuHuun MonreHca ®peHens

85 Oundbpakuna ceeta. Metoq 30H ®peHens

86 Oundppakums PpayHrodepa Ha wenu. ndpakumoHHas  pelueTka

87 Monsapu3aumsa ceeTa. Bugsl nonsapusauum

88 Monsapwu3saTtopbl. 3akoH Mantoca

89 Monsapu3aumsa npu oTpaxeHnn n npenomneHun ceeta. 3akoH bproctepa

90 [BonHoe ny4yenpenomneHue B kpuctannax. Auxpousm

91 UckyccTBeHHOe aBoriHoe nydenpenomnenue. AddekT Keppa

92 OnTnyeckas akTMBHOCTb BelecTB. Addpekt Papages

93 PaccesiHne cBeTa. 3akoH Panes

94 MornoweHve ceeta. 3akoH byrepa

95 Tennosoe nanyyeHune. NoHaTne 06 abCcontTHO YepHOM Tene

96  [3akoHbl TENNOBOrO U3NyyYeHUs

97 dopmyna Panesa-[xuHca. YneTpadmonetoBas katactpoda

98 N'MnoTesa MNnaHka. OHeprusa oToHa

99 dopwmyna MNnaHka ans usnyyeHns abcontoTHO YepHoro Tena

100 |BHewHwun dpoToadhdekT. 3akoHbl hoToaddekTa

101 |Popmyna duHwTerHa ana gotoaddekta

102 |3ddekt KomntoHa

103 |KopnyckynsipHO BONTHOBOW Ayarn3m MUKPOOOBHEKTOB

104 |l'vnoTe3a ge bponnga. BonHbl ge bponns

105 |Ocobble cBONCTBA MUKPOOOBHEKTOB

106 |CooTHolweHus HeonpeaeneHHocTeln Meli3eHbepra

107 |CneactBusi COOTHOLLEHMS HeonpeaeneHHocTewn Men3eHbepra

108 |[BonHoas yHKUMSA. [MpuHUMI Cynepno3nummn B KBaHTOBON MEXaHUKe

109 |YpaBHeHue LpeanHrepa ans ceoboaHom YacTuubl

110 [YacTmua B 6eCKOHEYHO rryOoKON OAHOMEPHOW NOTeHUuansHon asme. KsaHToBaHWe aHepriu

111 |CtpoeHwne atoma. OnbiTbl Pe3epdopaa

112 [Moctynatkl Bopa

113 |OnbiT ®paHka n Nepua

114 |Teopus Bopa atoma Bogopoga v BogopoaonodobHbIX MOHOB

115 |3aKOHOMEpPHOCTU B aTOMHbIX CNEKTpax

116 |HepoctaTkm Teopun Bopa

117 |YpaBHeHue LpeguHrepa onga atoma Bogopoaa

118 |KBaHTOBbIE YMCna. [pocTpaHCTBEHHOE KBaHTOBaHWe

119 |MpuHumn MNaynu

120 |MHoOroanekTpoHHble aToMmsbl. MNeprnoanyecknin 3akoH MeHaeneesa

121  |3oHHasa Teopusa TBepAbIX Ten. MeTannbl, AUSNEeKTPUKM

122  |MonynpoBogHukW. NMpoBoaMMOCTU P U N TUMNOB

123 |CMMMeTpUYHBIE N AHTUCMMMETPUYHBIE BOSTHOBbIE OYHKUMN. BO30HbI 1 (hepMUOHBI

124  |Cratuctuka ®Pepmu-Adupaka. YpoeHo Pepmu

125 |KoHTakTHasi pasHOCTb NOTEHLManos




126 |TepmoanekTpudecTBo. Tepmonapa

127 p-n nepexon,

128 MonynpoBoaHWMKOBbIE TPMOA

129 |CnoHTaHHOE M BbIHY>XOEHHOE n3ny4deHue. Jlaszepsbl

130 |TpexypoBHeBasi cxeMa nasepHou reHepaumm. MetactabunbHbIi YpOBEHD

131 |YeTbipexypoBHeBasa cxema nasepHon reHepauum

132 |HekoTopble NPMMEHEHNS Nas3epHOro U3rnyyYeHnst

133 |CTtpoeHue aToMHOro sigpa. QHeprusi CBA3n HyKIMoHOB B sape. MsoTonbl

134 |OedbekT macchl. YaenbHasa 3Heprus CBA3M HYKITOHOB B sape. AgepHble curbl

135 |Mogenu sigpa

136 |PaanoakTMBHOCTbL. 3aKOH paaMoakTMBHOrMO pacnaga

137 Buabl pagnoaktMBHOro pacnaga

138 |foepHble peakuuu. LlenHasa peakuusi Ha MeaneHHbIX HelTpoHax

139 |ApepHbii peakTop

140 |TepmosiaepHasi peakums

Bsanmopgeinctsue paanoakTnBHOIo n3ny4eHunsd ¢ BeecTtBoM. Buonorunyeckoe gencrene pPaanoakTnBHOro
n3ny4yeHus

141

142  |Knaccudukauus anemeHTapHbIx Yactull. MoHATUe 0 cTaHaapTHOM Modenu

143 |KBapkoBas mogenb agpa

5.2.2 TunoBble TecToBble 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHUA (3agayu, Kenchbl)

1. TBepooe Teno BpallaeTcsi BOKPYr HENOABWXKHOM OCY MO 3aKOHY ¢ = 6t-2t3, pag. HanTtu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemMeLlaetca cunon F Baonb ocu X. KoopamHaTta Tena MeHseTcs No 3akoHy X=2t%+t +1, M.
Kakyto paboTty coBepunTt cuna 3a 2 ¢?

3. 3a Bpem4 1c amnnnTyga 3aTtyxarowmx konebaHmin MasTHUKa yMmeHbLUMnach B € pa3. KakoB koadhduumneHT
3atyxaHus ?

4. B HekoTOpoW TeMnepaTypHOM 00nacTu 3HTPONNSA TEPMOAMHAMUYECKOM CUCTEMbI MEHSIETCH C TEMMEpaTypom
no 3akoHy S=5T, [x/K. Kakoe konnm4ecTBO TEMNOTLI MOMy4YaeT cuctema npu

obpaTumom HarpeBaHuu B aToi obnact ot T1 =100 K go T2 =200 K?

5. B anekTpocTaTtMyeckom none, ob6pa3oBaHHOM CUCTEMOWN pacnpeaeneHHbIX 3apsaaoB, MOTeHUMan MeHseTcs no
3aKoHy @=4x2+3z2, B. HanTu Hanpsi>keHHOCTb 3fIEKTPUYECKOro MNosisi B TOYKE C

KoopamHatamu x=1Mm, z=1m.

6. OnpegennTb CKOPOCTb 3MEKTPOHA, NPOLLEALLIEro YCKOPSOLLY pasHOCTb noTeHumanos Ag=2,4 B.

7. Cvna Toka B NPOBOAHUKE paBHOMEPHO Bo3pacTaeT oT o0 Ao 4A B TedeHue 4c. OnpegenuTb 3apsa,
npoLUeaLNiA NPY 3TOM MO NPOBOAHMKY .

8. MarHnTHbIN NOTOK Yepes coneHoua paseH 125B6. MHOyKTUBHOCTL 3TOro coneHovaa 5MH. OnpeaenvTb
KONM4YeCcTBO BUTKOB COSleHOMAA, eCin Mo HEMY NpOoTeKaeT TOK cunon 5A.

9. Nlyy cBeTa, npoxoada yepes cnow nega (n1 =1,31), nagaeT Ha anMasHyto NNacTuHKy (N2 =2,42), 4acTUYHO
oTpa)aeTcs, YacTU4Ho npenomngaeTcs. Kaknum gormkeH 6biTb yron nageHus,

4YTOObI OTPaXXEHHbIV Ny4 OblN MakcMMarnbHO NONApU3oBaH?

10. OnpegennTb ANWHY BOMHbI, OTBEYAOLLEN MakCUMyMy UCTyCKaTeNbHOM CNOCOBHOCTY abCONOTHO YEPHOTO
Tena, ecnuv ero aHepreTU4yeckas CBETUMOCTb paBHa 3BT/cm2.

11. OnpegennTb MakCUMarnbHY CKOPOCTb (DOTO3MNEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, N3MYyYEHMEM
C AnuvHon BonHbl 200HM.

12. Kakomy yrny paccesHus oTBevaeT MakcumarnbHOe KOMNTOHOBCKOE CMeLLeHNe OIMHbI BOMHbI?

13. Hantu gnvHy BonHbl ae Bponnsa onsa anekTpoHoB, NPOLUEALLINX YCKOPSIOLLY0 Pa3HOCTb NOTEHLMANOoB
A@=100 B. HayanbHOI CKOPOCTbIO SNIEKTPOHOB MOXXHO NpeHebpeyb.

14. [ nnTenbHOCTb BO30YXXAEHHOro cocTosiHMs aToma Bogopoaa 10 ¢. Yemy paBHa HeonpeneneHHoCTb B
OonpefeneHnmn 3HepPreTM4eckoro ypoBHs atoma?

5.3 MeToau4yeckmne matepuarbl, onpegensaowme npoueaypbl OLeHMBaHUA 3HAHUW, YMEeHUN, BriageHun (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbITa AeATENLHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLwerocs K NpoMeXXyTo4yHoM atTecTaumMm 1 NopsaokK NMKBMAaUuM akageMm4eckomn
3a40MKEeHHOCTU

MpoBeaeHre NPOMEXYTOYHON aTTeCTaLMn perfiameHTMpPOBaHO NlokarbHbIM HopMaTuBHbIM akTom CI6MYTMTL
«MonoxeHne 0 NPpoBeAEHNM TEKYLLETO KOHTPOIIS YCNEBAEMOCTU U NPOMEXYTOYHOM aTTecTaumm oby4aroLLmxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AMcumnianHe

YcTHas + [NMncbmeHHas KomnbloTepHOEe TeCTUpOBaHUe NHasa




5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTalMm nNo gUcCLUUnmnHe

*B0O3MOXHOCTb MOMb30BaTLCS CMPaBOYHLIMU TabnMUaMm, KasbKynsaTOpoM;
*Bpems Ha NOAroTOBKY OTBeTa No GuneTty 45 MUHYT.

6. YYHEBHO-METOAQUYECKOE N UH®OPMALMOHHOE OBECNEYEHUE ANCLUNIIAHDI
6.1 YyebHasa nutepaTtypa

AsTOp

3arnasue

MN3pgaTtenbLcTBo

| [oa nspaHmsa |

Ccblinka

6.1.1 OcHoBHas y4ye6Hasa nuTepartypa

Omutpuresa, E. U. dusvka Capartos: Ain [Mn 3p 2019 http://www.iprbooksh
Megawna op.ru/79822.htmi
KpacHos, 1. O., dunauka. B 2 yactax. Y.1 KpacHosipck: Cnbupckuii http://www.iprbooksh
KyapsiBuesa, O. A., rocy1apCTBEHHbliA op.ru/107230.html
Mapkosa, O. 1O., YHUBEPCUTET HayKu 1 2020
FOwkosa, E. 0. TEXHONOr UMeHM
akagemuka M. .
PeweTHeBa
Bonkos, A. ®., Kypc domsnkun. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnuesa, T. . dur3n4eckme oCHOBbI . 0p.ru/105812.html
MexaHukn. MonekynspHasi Roneuk: D'OHe""Kf"”
dmsmka n TepmognHamuka. HaL"MOHa”"HbVW' 2019
AnekTpocTaTtuka. TEXHUHEeCKN
[MOCTOSIHHBIV 3NEKTPUYECKUN yrusepcuteT
TOK. QnekTpomMarHeTnam
6.1.2 JononHuTenbHasa y4yebHasa nutepartypa
Bonkos, A. I"., Kypc domsnkn. KeaHtoBas ExkaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A,, dusnka Ypanbckuii 2017 0p.ru/106401.html
Menkux, A. B. (beﬂepaanbuZ
yHMBEpCUTET
CrenaHoBa, B. A., dusnka. MexaHuka n MockBa: isgaTenbckun http://www.iprbooksh
YBapoga, U. P. MornekynapHas duanka Oom MNCuC 2020 0p.ru/106744.html
Kabnykosa H.C. dunsunka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN 1 MONEKYNspHON Cnoe.: creryntg 2019 tp_ext_inf_publish.ph
dU3nKu p?id=2019125
CabbinuHckui, A. B. dusunka B 3agadvax Y.2. Benropoa: benropoackui http://www.iprbooksh
SJ'IeKTpOCTaTVIKa, Focyﬂ,apCTBeHHbIVI 0p.ru/106207.htm|
MOCTOSAHHbBIN TOK, TEXHOSTOrNYeCcKnn 2019
SIIEKTPOMArHeTn3am yHuBepcuTeT um. B.T.
Lllyxosa, 36C ACB
JkoHoMmoBa, J1. H., dunsmka: aNEKTPUYECTBO U http://www.iprbooksh
Myapeuosa, J1. B., MarHeTuam. Y. 2 ) . 0p.ru/98087.html
Noraués, U. U., Mocksa: V3gaTtenbckun 2015
Mypartos, P. 3., Aom MMCuC
Yepeneukon, E. b.
MepmuHosB, A. B., O6wasn cdusmka. 3agaum c Caparos: Bysosckoe 2020 http://www.iprbooksh
Bapkog, 0. A. peLleHnamm obpasoBaHue op.ru/95156.html
3to3umH, A. B., dusuka. Y.1. MexaHuka Mockea: AKaaeMUYeckuii http://www.iprbooksh
Mockosckuit, C. B., ) A 2020 0p.ru/110169.html
Typos, B. E. MpoekT
Haconos, A. [., dusuka B npumepax u BapHayn: AnTaiickuii http://www.iprbooksh
Hosuunxuua, T. U., 3apgadax rocy4apCTBEHHbIN 2017 0p.ru/102878.html
[lexuncosa, H. H. nenarormyeckumi
yHUBEpCUTET




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

1.EQvHbI nopTan MHTEPHET TECTUPOBaHMUSA B cdhepe o6pasoBaHus [AnekTpoHHbIi pecypc]. URL:http://www.i-
exam.ru/.

2 MHdopmaumoHHas cuctema «EgnHoe okHo focTtyna k obpasoBaTenbHbIM pecypcamy [QNEKTPOHHbIN 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 NepeyveHb NULEH3NOHHOIO U CBOOGOAHO pacnpoCTPaHAeMOro NporpamMmmHoro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOOXOAMMOW ANA OoCyLlecTBIEeHMA o6pa3oBaTeNibHOro
npouecca no gucumnniuHe

AyauTtopusi OcHalleHne

MynbTuMeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A
ayguTopus

CneumnanuanpoBaHHas mebenb, Jocka
YyebHasa aygutopus




		2026-01-26T16:27:48+0300
	Рудин Александр Евгеньевич




