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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucuunnuHbl: ChopmMmpoBaTb KOMNETEHLMM 06y4YatoLerocst B 06nactu omsmkm 4ns cnosib3oBaHus
3aKOHOB (hU3UNKK, PU3NYECKMX METOOOB UCCIEA0BaHNS U aHanu3a B 06beme, HeobxoamMMoM Anst NnpodeccuoHanbHowm
[EeATenbHOCTH

1.2 3apgaum gUCUMNNKUHbI:

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

* Paclumputb 1 yrnybuTtb 3HaHUSA 06 OKpyxalLem Mupe, 0 Xapaktepe B3anmMocBsa3n pranyeckmx 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 CTaATUCTUYECKyl0 00paboTKy pes3ynbTaToB 3KCMEepUMMEHTOB, CaMOCTOSITENIbHO BblOMpaTb MeTonbl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHuA kK NpeaBapUTeNibHOM NOArOTOBKE 00yYaloLLerocs:

MpenBapuTenbHas noAroToBKka npeanonaraeT co3AaHne OCHOBbI Anst (hOPMUPOBAHMS KOMMNETEHLIMIA, yKa3aHHbIX B M.
2, NP1 N3y4eHUn QUCLMMITNH:
OvcuunnuHa 6a3npyeTcs Ha KOMMeTeHUMSAX, CHOPMUPOBAaHHbBIX Ha NpeablayLiem ypoBHe obpa3oBaHus

2 KOMMNETEHUWUN OBYYAIOLWLEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlMK-1: Cnoco6eH NnpUMeHATb eCTeCTBeHHOHay4Hble U ObLlenHXXeHepHble 3HaHUs, MeToAbl MaTeMaTU4YeCKOro
aHanusa n MmoaenupoBaHUs B NpoceccnoHanbHON AeATeNbHOCTY;

3HaTb: -OCHOBHbIE q3|/|3|/|l-|e0|<|/|e BeJTMYNHbI N Ct)VI3VI‘-IeCKVIe KOHCTaHTbI, UX onpeaerieHne, CMbICI 1 eANHULIbI X USMepPeHUd,
-OCHOBHbI€ 3aKOHbI qI)VI3VIKVI n q3|/|3|/|l-|e0|<|/|e ABNeHuaA,
-B3aMMOCBA3b (bI/I3I/IKVI C MHXXEeHepHbIMK aucumninnHamm

YMeTb: -Mcnonb3oBaTb cbmsmqecme 3aKOHbl U 0OBACHATH (bI/ISI/I‘-IeCKI/Ie ABNeHna Ona pelweHua pasinyHbiX 3agad B
I'IpOCbECCI/IOHaJ'IbHOVI 0eATerNIbHOCTU;
-ncnonb3oBaTtb pa3fninyHblie METOAUKN C*I)VISVI‘-IECKVIX VI3MepeHVIl7I, aHanmanpoBaTtb U O6pa6aTbIBaTb noniy4eHHble pe3ynbTaThbl

BnapeTtb: -HaBbikamu npakTn4eckoro npuMmeHeHns OCHOBHbIX 3aKOHOB Ct)VI3VIKI/I B ﬂpO(*)eCCMOHaHbHOVI AeATeNIbHOCTHU;
-q)VI3I/I‘-IeCKVIMVI MeTogamMun nccrnegoBaHuna

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

cp MHHoBaL.

Nek. Mp. Na6. | (yacw) opMbI
(vachbl) | (yacel) | (4achkl) 3aHATUN

HaumeHoBaHWe n cogepxaHue pasfernos,
TEM U Y4EOHbIX 3aHATUI

CewmecTp
(kypc ans
3A0)

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbHOCTU

Tema 1. KuHemaTuka noctynaTternbHOro
OBWKEHNSA

MpakTuyeckoe 3aHaATHe. KnHemaTuka
nocTynaTesibHOro ABMXeHns 1 1 1 9
JlabopatopHasa paboTa. BBegeHue B Teopuio
norpeluHocten. Metoasl 06paboTku
pesynbTaTtoB U3MepEHUN

Tema 2. KuHematunka BpallatensHOro
OBUXeHus 1 1 4
MpakTuyeckoe 3aHsaTue. KnHemaTtuka
BpaLLaTenbHOro ABMKXeHUA 1

Tema 3. [dnHamuka nocTynaTtensHOro
OBWKEHNS TBepJoro tena. 3akoHbl

Tema 4. luHamunka BpaLiatensHoro
OBWKeHusa TBepgoro tena. MoMeHT nHepumm

Tema 5. Cponcrtsa NpocTpaHCcTBa U
BpeMeHU. 3aKOHbl COXpaHEeHUs Hepruu,
MMnynbca, MOMeHTa umMmnyribca 1 1 8
MpakTnyeckoe 3aHsaTUE. 3aKOHbI COXpaHEHUS
3HEeprun, MMNyrbca, MOMeHTa nMnynbca

Tema 6. MNMocTynaTbl MHWITENHA. DNEMEHTHI 8
crneyunanbHONn Teopun




Tema 7. TpuHLMN 3KBUBANEHTHOCTMW.
MoHaTne 06 obLuern Teopun
OTHOCUTENBHOCTMU.

Paspgen 2. MexaHn4yeckne konebaHunsa n
BOJTHbI

Tema 8. CBOGOAHbIE rAPMOHMYECKNE
konebaHua. CrnoxeHune konebaHun.

Tema 9. 3aTtyxatoLime 1 BbIHYXXOEHHbIE
KonebaHus. Pe3oHaHc.

JlabopaTopHas paboTa.
"OKkcneprMMeHTarnbLHoe onpeaeneHne
yckopeHune ¢cBob6ogHOro nageHnsa ¢ NOMOLLIbLO
MaTeMaTU4eckoro MasgTHuKa"

Tema 10. Ynpyrue BonHbl. BonHoBoe
ypaBHEHME.

Pasgen 3. MonekynsapHas dwuauka u
TepMoOANHaMuKa

Tema 11. MKT ngeanbHbIX ra3oB. 3aKOHbI
Asoragpo, [lanbToHa. YpaBHeHne
MenpgeneeBa-KnanenpoHa.

Tema 12. BHyTpeHHss aHeprus
TepMoanHamuyeckon cuctemel. MNMepsoe
Hayano TepmMoanNHaMMKN.

Tema 13. Pabota TepmoanHaMmnyeckomn
cucTembl. TENNOEMKOCTb. YpaBHeHUe
Manepa.

Tema 14. .M3onpouecckl. PaboTa B
nsonpoueccax. AomadaTtmyeckuii npouecc.

Tema 15. QHTponus. Btopoe Havyano
TepMmoanHaMmukn. Teopema HepHcTa
lMpakTuyeckoe 3aHsTUE. N3onpoLieccsl.
MepBoe 1 BTOpoe Ha4yano TepMoavHaMuKu

Tema 16. Ctatuctmyeckne pacnpeaerneHus
Makceenna n bonbumaHa. bapomeTpuyeckas

dopmyna

Tema 17. ABneHunsa nepeHoca. ArperatHoe
COCTOSIHME BeLEeCTBa

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas atTectauuns
(3auver)

12

120

0,25

Pasgen 4. Onektpn4ecTtso

Tema 18. 3nekTpocTaTuka. dnekrpuyeckune
3apsabl. 3akoH KynoHa. MNpoctpaHcTBEHHOE
pacnpefeneHune 3apaga. MNpuHumn
cynepnosnumm.

MpakTnyeckoe 3aHaTMe. 3akoH KynoHa.
Mopenu ToyeyHoro 3apsga v pacnpegeneHus
3apsifa BAOMb NIMHWM, MOBEPXHOCTU, MO
06bemy. MNpuHLMN cynepnosnumm cun.

Tema 19. BSnekTpuyeckoe none B Bakyyme.
HanpsxeHHOCTb aneKTprUYeckoro nons.
[unonbe B aneKkTpnyeckom norse.
JlabopaTtopHas paboTa. BBogHoe 3aHATUE
"OnekTponameputenbHbie Npnbdopsbl. Knacc
TOYHOCTM 3NEKTPOU3MEpPUTENbHBIX NMPUBOPOB.
OnpegeneHue norpeLHocTn npubopa no
Knaccy ToyHocTun"




Tema 20. NoTok BekTOpa HanpsXXeHHOCTH
anekTpuyeckoro nons. Teopema Maycca gnga
BekTopa E. lNprumepbl npyMmeHeHns Teopembl
Maycca.

MpakTnyeckoe 3aHsaTHE. Hanps»keHHOCTb
anekTpocTatuyeckoro nons. MNMpuHumn
cynepnosunumm anekTpuyeckux nonen. NMortok
BekTopa E.

Tema 21. PaboTa cun anekTpoctaTnyeckoro
nong. Linpkynsumsa sekrtopa E. Teopema o
uupkynauun. NoteHuymwan. Bsanmocssasb
HaMNpPsPKEHHOCTU U NoTeHumana.
MpakTnyeckoe 3aHsaTHe. Teopema Maycca gng
BekTopa E. NoTeHuunan anekrpoctaTu4eckoro
nonsi. BsaaMmocBsA3b HanpsXXEeHHOCTU 1
noteHumana.

Tema 22. dnekTpuyeckoe none B
aunanekTpukax. Bektop D. Quanektpnyeckas
NPOHULLAeMOCTb. [pnMepbl BbIYUCTIEHUS]
nons B AMU3NEKTPUKe

JlabopaTopHas pabota. Pasgen
"OnekTpnyecTBo”

Tema 23. AnekTpuyeckuit Tok. 3akoHbl OMa 1
[xoynsa-JleHua B MHTErpansHou u
anddepeHumnansHon dopme.

Paspen 5. MarHeTtuam

Tema 24. MarHuTHOE none B Bakyyme.
MarHuuTtHas nHaykums. Cuna JlopeHua.
3akoHbl AMnepa n bno — CaBapa — Jlannaca.
MpakTuyeckoe 3aHsTUE. MarHMTHOE none B
Bakyyme. 3akoH brno-Casapa-Jlannaca.
3akoH Amnepa. Cuna JlopeHua.

Tema 25. lNMoTok BekTopa B. LUnpkynaums
BekTopa B. 3akoH nonHoro Toka. Nons
corneHovga u Topouaa.

Tema 26. MarHuTHOE none B BeLlecTBe.
MonekynsapHas npupoaa ama - u
napamarHetuama. PeppomarHeTunam.

Tema 27. DnekTpoMarHUTHas MHAYKUUS.
3akoH dPapages — JleHua. OHeprusa
3NEKTPUYECKOrO Y MarHUTHOrO MOMewn.
JlabopaTopHas pabota. Pasgen "MarHetuam"

Tema 28. CamonHaykums. UHOYKTUBHOCTb.
B3sanmHas nHaykumsa. TpaHcdopmaTop.

Tema 29. YpaBHeHuns Makcsenna B
WHTerpanbHon dopme Ans Bakyyma.
OuddepeHumnansHaa opma ypaBHEHUI
Makcsenna.

Pasgen 6. OnekTpomMarHMTHbIE BOJIHbI

Tema 30. OnekTpoMarHUTHbIE BOSTHbI.
CBowcTBa 3neKTpoMarHMTHbIX BOSH.
MCTOYHUKM 3NEeKTPOMarHUTHbIX BOSH.
Oudpakuma n nHtepdepeHums.

Tema 31. Bzanmopgemncreue
3MEKTPOMArHUTHOIO  U3Iy4YeHusi C
BelecTBoM. [lncnepcus. 3akoHbl byrepa n
Panes.

Tema 32. EcTecTBEHHbIN 1 NONAPU3OBAHHbIN
ceeT. MatemaTtuyeckast Mogenb. [NonyyeHne
Nonsipu3oBaHHOIO CBETA.

Tema 33. [IBonHOe nyvyenpenomMneHue.
Ouxpounsm. VickyccTBeHHoe ABOMHOE
nyyenpenomnenue. Oddekt Keppa. 3akoH
Mantoca




Tema 34. OnTnyeckasi akTUBHOCTb BELLIECTB.
McKyccTBEHHOE BpalleHne NiIoCKOCTH
nonapusauuun. ekt Papages.

Pasgen 7. KsaHToBaga npupoga uanydeHuns

Tema 35. Tennosoe nU3nyyYeHue 1 3aKoHbI
abcontoTHO YepHoro Tena. Popmynbl Panesa —
[xmnHca un MNnaHka.

MpakTnyeckoe 3aHsaTMe. Tennosoe
nany4yeHne. 3akoHbl CtedaHa-bonbuymaHa u
BuHa

Tema 36. BHelwHWIn oToadhekT. 3aKoHbl
doToadppekTa. YpaBHeEHNE JMHLITENHA.
Odpekt KomnToHa.

MpakTnyeckoe 3aHATHE. BHeLLHWI
doToadpdekT. ddhdekt KomnToHa
JlabopaTopHas pabota. Pasgen "KBaHToBas
dpusuka"

Tema 37. CtpoeHue atoma. Teopus bopa
aToma BoAopoAa U BOOOpOAONoA00HbIX
WMOHOB. 3aKOHOMEPHOCTU B aTOMHbIX
crnekTpax.

Tema 38. KopnyckynspHO-BOSIHOBOWN
ayanuam. BonHbl ge bponnsi. CooTHoLleHus
HeonpegeneHHocTten ["enseHbepra.

Paspen 8. KBaHTOBO-MexaHU4yeckoe
onucaHue maTepun. ANeMeHTbl PU3NKN
aTOMHOrO sapa.

Tema 39. BonHoBas gyHKums. BpemeHHoe n
cTauuoHapHoe ypaBHeHwus LLipeguHrepa.
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Tema 40. Yactuua B 6eckoHeyHO riybokom
noTteHuManbHon sme. AToOM Boaopoaa.
MpakTnyeckoe 3aHaTME. YacTuua B
OeckoHe4YHo rnybokor NoTeHumnansHon ave ¢
HENpPOHMLL@eMbIMU CTEHKaMM

Tema 41. KsaHTOBbIE YMCHna.
lMpocTpaHcTBEHHOE KBaHTOBaHME. [puHLMN
Maynn.

Tema 42. MHOroaneKTpoHHbIE aTOMbI.
Meprnoguyeckun 3akoH .. MeHgeneesa.

Tema 43. KBaHTOBbIE CTATUCTUKM.
CraTtuctnka ®epmum — npaka. YpoBeHb
Ddepmu.

Tema 44. 3oHHasa Teopusi TBEPAbIX Ten.

Tema 45. KoHTakTHasa pasHoOCTb
noteHumanos. TepMO3NEKTPUYECTBO.
OdpekT 3eebeka. Tepmonapa.

Tema 46. p-n — nepexos.
MonynpoBogHuKoBble NpUbopbl. AP dEKT
MenbTbe.

Tema 47. lazepsbl. BeiHy>XAeHHOE nsny4veHuve.
Tpex- n yeTbipexypoBHeBasa cxema fasepHomn
reHepauuu. Tunel nasepos.

Tema 48. CTpoeHne aToOMHbIX 94ep. Heprus
CBS131 HYKINOHOB. AnepHble cunbl. Mogenu
anpa

Tema 49. EctecTBeHHas pagMOaKkTUBHOCTb.
3akoH paguoakTMBHOro pacnaga. Buabl
pacnagos. [MpaBsuna cMmeLLeHns.

Tema 50. [leneHne atomHbIX 9aep. LlenHas
peakuusi. AaepHble peakTopbl.




Tema 51. Buonoruyeckoe gencreme

paguoakTMBHOroO nany4veHus. MNMoHatue ob 7
3aNneMeHTapHbIX YacTuLax.
Wtoro B cemecTtpe (Ha kypce ans 3A0) 16 8 238
KoHcynbTaumm 1 npoMexyToyHas atrectauus
5 13
(Ok3ameH)
Bcero koHTakTHas pa6orta n CP no 57,25 371

aucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-leGHbIM nnaHoM He npeayCcMOTpeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALMU

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

Koa
KoMneTeHunn

MokasaTenu oueHnBaHUA pe3ynbTaTtoB 06y‘-IeHVIF|

HanmeHoBaHWe oueHOYHOro
cpenctea

dopMynupyeT 1 UHTEPNPETUPYET OCHOBHLIE 3AKOHbI:
MeXaHWKWU, MOJEKYNSIPHON (OU3NKN 1 TEPMOANHAMUKK, SMEKTPUYecTBa u

MarHeTmama, KBaHTOBOM N3UKN.
OnK-1 ¢

PeluaeT TMnoBble 3agayn No OCHOBHbLIM pasgenamM Musmku.
CooTHocKuT crnocobbl 06paboTkn pesynbTaToB y4ebHoro nabopaTtopHoro
3KCNEpPMMEHTa C 3rieMeHTaMn TeopUmM NOrPELLHOCTU.

5.1.2 Cuctema n KpuTepumn oueHUBaHUA

LLikana oueHmBaHu4

Kputepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMIA

YcTHOe cobecenoBaHue

MncemeHHasa paboTta

5 (oTnnyHO)

Ob6yuvatownimncs nokasblBaeT BCECTOPOHHEE
n rny6okoe 3HaHue

OCHOBHbIX (hU3MYECKUX 3aKOHOB, CBOBOAHO
OPUEHTUPYETCH B OCHOBHbIX MOHATUSAX,
TepMuHax 1 onpeaeneHnsax npu oTeeTe;
YCBOWI OCHOBHYO U 3HAKOM C
OONOMNHUTENBHOM NUTEPaTYpPOK; 0O bACHAET
B3aMMOCBS3b OCHOBHbIX (p13nyeckmx
3aKOHOB M X 3HaYeHWe Ans nocneayoLlen
npodeccroHanbHoOM AeATeNbHOCTY;
nposiBrsieT TBOPYECKME CNOCOBHOCTYU U
LLIMPOKYIO 3pYAULIMIO B MCMOMNb30BaHMU
y4ebHoro martepuana.

4 (xopoLwuo)

Ob6yuvatowmimnca nokasblBaeT 4OCTATOYHbIN
YPOBEHb 3HaHWI OCHOBHbIX (P13MNYECKMX
3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
NOHATUAX N ONPEAENEHMSX; YCBOUN
OCHOBHYIO NUTepaTypy; AonyckaeT
He3HauUTeNbHbIE NOrPELUHOCTY NMpU
OoTBEeTax Ha BOMPOCHI 3K3aMeHaLMOHHOIo
OuneTa n JONONHUTENbHBLIE BOMPOCHI
npenogasarens.

3 (yooBneTBOpUTENbHO)

O6yyatoLmiics nokasbiBaeT 3HaHUS
y4yebHOro matepmana B MMHMMaribHOM
ob6beme; MoXeT chopmynumpoBaTb
u3nyeckmne 3akoHbl, MOHATUSA U
onpegenexHnsi, HO Npu 3TOM, Aonyckas
fonbLIoe KONMYEeCTBO HEMPUHLIMNUNANBHbIX
OLUMBOK; 3HaKOM C OCHOBHOW NUTEpPaTypoOW;
JonyckaeT CyLleCTBeHHble ownbku B
OoTBEeTe Ha 3K3ameHe, HO MOXET YCTpPaHUTb
UX NoA PyKOBOACTBOM MpenogasaTens.




Ob6yuyatowmincsa He umeeT JOCTaTOYHOro
YPOBHS 3HAHUSA ANCLUUMINHDI; HE MOXET
cchopmMynunpoBaTb OCHOBHbIE hranyeckme
3aKOHbI; NSIOX0 OPUEHTUPYETCH B OCHOBHbIX
2 (HeyOBMNETBOPUTENLHO) [ MOHATUSAX U ONpeaeneHusiX; NIoxo 3Hakom
C OCHOBHOW NUTEpaTypoit; AonyckaeT npwu
OTBETE Ha 3K3aMeHe CYLLIECTBEHHbIE
OLUMOKM N HE MOXET YCTPaHUTb UX Jaxe
noJ pykoBoACTBOM MpenogaBaTens.

Ob6yuyatowmimncs nokasblBaeT BCECTOPOHHEE
1 rnyboKoe 3HaHWe OCHOBHbIX (OMU3NYECKNX
3aKOHOB, CBOGOAHO OPMEHTMPYETCS B
OCHOBHbIX MOHSATUSX, TEPMUHAX U
onpegeneHnsx; yCBOM OCHOBHYIO U
3HaKOM C JOMOMHUTENBHON NUTEpPaTypou;
MOXeT 0O bSACHUTb B3aUMOCBSI3b OCHOBHbIX
PU3NYECKNX 3aKOHOB M UX 3HAYEHME AN
nocnegytowen npogeccuoHarnbHoOn
OEeATENbHOCTU; NPOSABMSET TBOPYECKNE
CnocobHOCTN B MCMONb30BaHMM y4ebHoro
mMaTepuana.

3ayTeHo

Ob6yvarowmmnca He meeT 4OCTaTOYHOro
YPOBHS 3HAHUSA OANCUMUMNINHBI, HE MOXET
chopmynmnpoBaTb OCHOBHbIE hU3N4ECKNE
3aKOHbI; NNIOX0 OPUEHTUPYETCSH B OCHOBHbIX
He 3auTteHo NOHATUAX U onpeaeneHnsix; Noxo 3HakoMm
C OCHOBHOW NnUTepaTypou; A0MNyCKaeT npu
OTBETE Ha 3a4eTe CyLLeCTBEHHbIE OLLNOKM 1
He MOXeT YCTpaHUTb UX Jaxe Mnopg
PYKOBOACTBOM MpenogasaTtens.

5.2 TunoBble KOHTPOIbHbIE 3aflaHUsA NN UHble MaTepuarnbl, Heo6xoAnMbIe ANt OLeHKU 3HaHUWA, YMEeHUH,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | PopMynNnpoBKM BONPOCOB
Kypc 1
1 KuHemaTtuka noctynaTternbHOro ABmxeHUs MaTepuanbHOW TOYKU
2 KuHemaTuka BpallaTenbHOro ABMKEHNS MaTtepuanbHON TOYKU 1 TBEpAOro Tena
3 CBA3b MeXay NMUHERHBIMW W YTIOBLIMWU XapakTEPUCTUKaMM OBUDKEHNS.
4 OnHamuka noctynatensHoro AevxeHust. NMoHATre ueHTpa uHepuun. 3akoHbl HeloToHa
5 MoHsaTME 06 UMnynbce, MOMEHTE MMMNYNbCa, MOMEHTE CUMbI
6 MomeHT nHepumn TBepaoro Tena
7 [unHamurka BpalwlaTensHOro ABMXeHUs TBepaoro tena. Bropon 3akoH HbloToHa 4ns BpawaTenbHOro ABUXKEHUS
8 MpeacraeneHne o mexaHnyeckom aHeprun. KuHetnyeckas, noteHumansHasa aHeprusi. Pabota cunbl
9 3aKoH coxpaHeHWst MeXaHUYECKOW SHepruun
SABNEeHns
10 3aKoH coxpaHeHust uMnyrnbca
11 3aKoH coxpaHeHust MOMeHTa UMnynbca
12 CBoKcTBa NpOCTpaHCTBA M BPEMEHUW: OAHOPOAHOCTb NPOCTPAHCTBA, N30TPONUsS NPOCTPaHCTBa, OAHOPOAHOCTb
BpemeHun. CBA3b C 3aKOHaMu COXpaHeHUs
13 MpeobpasoBaHus koopaANHAT M BPEMEHM B Knaccuveckon dpmauke. MpuHUMN oTHocuTenbHocTn Manunes
14 MocTtynaTbl OWHWTENHa
15 MpeobpasoBaHus KOOPAMHAT U BpeMeHM JlopeHua
16 Cnepncteus u3 npeobpasoBaHuii JlopeHua
17 PensTuBUCTCKMIA 3aKOH CNOXEHUs1 CKOPOCTEN. PenaTtnBmncTckas guHaMmmka
18 B3anmocsssb Mmacchl 1 aHeprun. dopmyna SuHWTENnHa
19 MoHATne 06 o6Let TeopuUn OTHOCUTENBHOCTHU
20 KonebatenbHoe aBwmxeHue. FapMoHMYeckme NMHeHble konebaHus




21 CnoxeHune ogHOHanNpaBIeHHbIX Y B3aUMHO NepneHanKyNsapHbIX konebaHui
22 3aTyxatowme konebaHus
23 BbIHyxaeHHble konebaHud. Pe3oHaHc
24 BonHbl B ynpyron cpege
o5 YpaBHeHue Nnockon BOSHbI
26 BonHoBoe ypaBHeHune
27 OcHoBHble nonoxeHus MKT rasos. geanbHbii ras
28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [JanbToHa
29 MapameTpbl MaKpOCOCTOSIHUS CHCTEMbI. TepmognHamuyeckas Temnepatypa v faBneHue. YpaBHeHue
MenpeneeBa-KnaneripoHa
30 Yucno cteneHen ceobobl MONekyn naeanbHoro rasa. Pabota n BHyTPeHHSA aHeprns ngeansHoro rasa
31 lNepBoe Hauyano TepMoanHaMMKK
32 M3onpouecchbl
33 TennoemkocTb ngeanbHoOro rasa
34 ApnabaTtunyeckuii npouecc. YpaBHeHne agnabaTbl
35 MoHsaTue 06 saHTponum no Knayauycy. Kayectso aHepruu
36 CraTtnctudeckui Bec. HTponusa no bonbumaHy
37 BTopoe Ha4ano TepmMoguHamMukm
38 PacnpeneneHue monekyn no ckopoctsim (pacnpegenernve Makcsenna)
39 BapomeTpuyeckasn popmyna.
40 Pacnpegenerne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)
41 dusnyeckasa knHeTnka. CpegHasa anuHa csobogHoro npobera n apeKTUBHbBIN AMaMeTp MOSEKY
42 fBneHns nepeHoca
43 ArperatHoe coctosiHue BelecTBa. Kpuctannuyeckme n amopdHole Tena
44 YpaBHeHue CoCcTosAHUSA peanbHoro rasa. Misotepmbl peanbHoro rasa
45 dasoBble nepexogbl. TponHas Tovka
46 Mopenun ctpoenuns xugkocten. [lloBepxHOCTHOE HaTskeHne. KanunnapHole
Kypc 2
47 OnekTpu4yeckue 3apsabl. Mogenb To4e4HOro 3apsifa U MOAENu ¢ HeNpepbIBHBIM pacnpeaeneHnemM 3apsiga
48 3akoH KynoHa. HanpskeHHOCTb aneKTpocTaTU4ecKoro noss.
49 lMoTok BekTOpa HanpsKeHHOCTU aneKkTpocTaTuyeckoro nons. Teopema [aycca ans sekropa E
50 PacueT anekTpuyeckoro nons cdepbl ¢ NOMOLLbI0 TeopeMbl [Maycca
51 PacueT anekTpuyeckoro nons 6eCkoHeYHON NNOCKOCTM C NOMOLLbIO TeopeMbl Faycca
52 PacueT anekTpuyeckoro nomns 3apsKeHHoro wapa ¢ nomoLlbo Teopemsbl Maycca
53 PacueT anekTpuyeckoro nons 3apsKeHHoro uunuHapa ¢ nomoLlblo Teopemsl Maycca
54 MoTeHuMWan anekTpocTaTnYecKoro nons.
55 MoTeHumnan nons 3apshkeHHon cdepbl
56 B3anmocBsa3b Mexay HanpsKeHHOCTbIO U MoTeHLuanomM
57 Linpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E
58 MocTosiHHbBIN anekTpuyeckuin Tok. Cuna Toka. BekTtop nnoTHocTM Toka
59 3akoH Oma B uHTerpansHon n auddepeHumnansHon opmax.
60 OneKTpoaBMXKyLLAs cuna UCTOYHMKA TOKa
61 3akoH [xoyns JleHua B MHTerpansHon u anddepeHumansHom gopmax
62 OnekTpuyeckoe norse B BewecTse. [1onspHble 1 HENOMNSAPHbIE OUANEKTPUKN
63 OnanekTpukn BO BHeELLHEM 3neKTpuyeckoM none. Bektop nonapusoBaHHocTW. [uanektpuyeckas
NPOHNLIaEMOCTb
64 MarHuTHoe none B Bakyyme. Bektop MarHMTHOM MHAYKUUK
65 MHAayKumMs MarHMTHOrO Nons NPSIMONIMHENHOro NpoBoAHMKa ¢ TokoM. 3akoH bBuo Casapa Jlannaca
66 None kpyrosoro Toka
67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM none
68 Cwuna JlopeHua
69 lMoTok BekTOpa MarHUTHOW UHAyKunn. Teopema Maycca ons MHAYKUUW MarHMTHOro noss
70 Teopema 0 UMPKYNALUM UHAYKLMN MArHUTHOrO NOMs MO 3aMKHYTOMY KOHTYpPY. 3aKOH NOMHOro ToKa.
71 MarnutHoe none coneHovaa. MarHMTHoe none Toponaa
72 fBneHne anekTpomarHMTHON nHaykumn. 3akoH ®apages NeHua




73 BneHve camonHayKUMK. MIHOYKTUBHOCTL KOHTYpa

74 B3anmHas nHgykuusd. TpaHchopmaTop

75 OHeprus anekTpUYecKoro U MarHMTHoro nonsi. Bekrop MonHTUHra

76 YpaBHeHua Makceenna B nHTerpanbHon doopme 4518 Bakyyma

MarHuTHOe norne B BellecTBe. BeKTOp HaMarHM4eHHoOCTHu. Hal'lpﬂ)KeHHOCTb MarHUTHOro nons. MarHuTHas

77

NPOHMLLAEMOCTb
78 YpaBHeHusi Makceenna B guddepeHumansHon dopme
79 Buabl marHeTrkoB. [JuamarHeTMki 1 napaMmarHeTmkim

80 deppomarHeTukm

81 OneKTpoMarHUTHble BofHbl. CBOMCTBA 3MEKTPOMarHUTHbIX BOSH

82 WHTephepeHuns ceeTa

83 MHTepdepeHUmnsa B TOHKMX MeHKax

84 MpuHunn MNonreHca ®peHens

85 Oudpakuus ceeta. Metog 3oH PpeHens

86 Oundppakunsa dpayHrodepa Ha wenu. udpakumoHHas  pelueTka

87 Monspwusaumns ceeta. Buabl nonapusauum

88 Monsipusatopsl. 3akoH Mantoca

89 Monapusaums nNpy oTpaXKeHUn 1 NpenoMneHnn ceeta. 3akoH bprocTtepa

90 [lBoiiHoe nyyenpenomnexHune B kpuctannax. Quxponam

91 WckyccTBeHHOe ABoViHOE nyyenpenomneHune. Addekt Keppa

92 OnTtunyeckas akTMBHOCTb BellecTB. dddekt Papanes

93 PaccesHue ceeta. 3akoH Panes

94 MornoweHne ceeta. 3akoH byrepa

95 Tennosoe nany4deHue. NoHATre 06 aBCONOTHO YepHOM Tene

96 3aKOoHbI TENMOBOr0 U3Ny4YeHus

97 dopmyna Panes-[xuHca. YnbTpadumonetoBas katactpoda

98 MmnoTesa MNnaHka. OHeprusa oToHa

99 ®opmyna MnaHka ana uanyyeHust abcontoTHO YepHoro Tena

100 BHewwHun potoadpdekT. 3akoHbl hoToachdekTa

101 dopmyna nHwTenHa ang goTtoaddekTa

102 Oddekt KomntoHa

103 KopnyckynsipHO BONHOBOW Ayann3m MUKPOOOBEKTOB

104 M'mnoTesa ge bponnsa. BonHel ge bponnga

105 | Ocobble cBONCTBA MUKPOOOBHEKTOB

106 CooTHoLleHus HeonpeaeneHHocTel en3eHbepra

107 CnepcTteusi COOTHOLLEHUS HeonpeaeneHHocTen MeseHbepra

108 BonHoBas yHkums. MpuHUMN cynepnosnuumn B KBAHTOBOW MeXaHuKe

109 YpaBHeHue WpeguHrepa gns cBobogHom Yactulbl

110 YacTtuua B 6eckoHe4vHo rnybokon ogHOMEpHOW NoTeHumnansHon ave. KBaHToBaHue aHeprum

111 CtpoeHnue atoma. OnbiTel Pe3epdopaa

112 MoctynaTtel Bopa

113 OnbIT ®paHka u Nepua

114 | Teopus Bopa atoma Bogopoaa v BoAopoAonoaoGHbLIX MOHOB

115 3aKOHOMEPHOCTM B aTOMHbIX CMEKTpax

116 Hepoctatkun Teopun Bopa

117 YpasHeHue LLpeguHrepa onga atoma sogopona

118 |KsaHTOBblE uncna. MNpocTpaHCTBEHHOE KBaHTOBaHWe

119 MpuHumn Maynu

120 MHoroanekTpoHHble aToMbl. [Nepnogudeckuin 3akoH MeHaeneesa

121 | 3oHHas Teopus TBepAbIxX Ten. MeTansbl, OUaNeKTPUKA

122 MonynpoBogHuku. NpoBoanMOCTM p 1 N TUMOB

123 CuMMeETPUYHbIE U AaHTUCUMMETPUYHbIE BOJTHOBLIE (PYHKLMW. BO30HBI U hepMUOHbI

124 | Ctatnctmuka ®epmu-Aupaka. YpoeHb epmu

125 | KoHTakTHasi pa3HOCTb NOTEHLMANos

126 TepmoanekTpudecTso. Tepmonapa




127 p-n nepexon

128 MonynpoBogHukoBbIE TPUOA,

129 CnoHTaHHOe 1 BblHYXAEeHHOEe nsny4veHue. Jlasepsbl

130 TpexypoBHeBas cxema nasepHon reHepauuun. MetactabunbHbin ypoBEHb

131 YeTblpexypoBHeEBasi Cxema fnasepHom reHepaumm

132 HekoTopble NpMMeHeHUsA NasepHoro Usny4yeHns

133 CTpoeHune aToMHOro siapa. SHeprus CBA3M HyKNOHOB B aape. M3oTonbl

134 | OedbekT macchl. YaenbHas 3HeEprusa CBs3W HyKINOHOB B sape. faepHble curbl

135 Mopenun sgpa

136 PagunoaktuBHOCTb. 3akoH pagMoakTMBHOroO pacnaga

137 Buabl pagnoakTMBHOro pacnaga

138 | ApepHble peakumn. LienHas peakums Ha MeAnNEeHHbIX HEUTPOHaxX

139 ApnepHbii peakTop

140 TepmosigepHas peakumsi

Bsanmogencteme PaanoakTMBHOIO n3ny4eHnsa ¢ BeecTtBoM. Buonornyeckoe gencteune paanoakTnBHOro
n3ny4yeHus

141

142 | Knaccudvkaums anemMeHTapHbIX YacTul,. [MoHATUe o cTaHgapTHOW Moaenm

143 KBapkoBas mogernb sapa

5.2.2 TunoBbIle TecToBble 3a4aHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHUA (3agayu, Kerchbl)

1. TBepaoe Teno BpaLaeTcs BOKPYr HEMOABMXHOM OCK MO 3aKoHY ¢ = 6t-2t3, pag. HanTtum yrnosoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemMeLlaeTtcs cunon F Boonb ocu X. KoopamHaTta Tena MeHsieTcst No 3aKoHy X=2t%+t +1, m.
Kakyto paboTty coBepumT cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyaa 3aTyxarowmux konebaHmn MasTHMKa yMeHbLUunach B € pas. KakoB koacbduumeHT
3atyxaHus B?

4. B HekoTOpoOW TeMnepaTypHo 0bnactu sHTpoONUs TEPMOANHAMUYECKOWM CUCTEMbBI MEHSAETCS C TEMNepaTypon
no 3akoHy S=5T, /K. Kakoe konmM4ecTBO TEMNOThI NOMy4aeT cuctema npu

obpaTtmmom HarpeBaHum B aTon obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpocTtaTtuyeckom norne, obpa3oBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsagoB, NoTeHuman MeHseTcs no
3aKoHYy @=4x?+3z2, B. HanTn Hanps»KeHHOCTb 3NeKTPMYECKOro Nons B ToUke C

KoopauHaTamu x=1m, z=1m.

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

7. Cvna Toka B NpOBOAHUKE paBHOMEpPHO Bo3pacTaeT oT 0 A0 4A B TeueHue 4c. Onpegenutb 3apsa,
npoLueaLWwmin Npy 3TOM Mo NPOBOOHWKY.

8. MarHuTHbIN NOTOK Yepes coneHoua paseH 125B6. MHOyKTMBHOCTL 3TOro coneHovaa S5MH. OnpenenuTs
KONMM4eCcTBO BUTKOB COfleHomnaa, ecnun no HeMy npoTekaeT TOK curon SA.

9. lyy cBeTa, Nnpoxoas Yepes crnov nbaa (n1 =1,31), nagaeTt Ha anMasHyto NnacTuHky (N2 =2,42), 4yacTU4HO
oTpaxaeTcsi, YacTU4HO npenomnseTcs. Kakum gorkeH 6biTb yron nageHus,

4TOObI OTPaXKEHHbIN Ny4 OblNT MakCcMManbHO MONAPU30BaH?

10. OnpenennTb ANVHY BOMHbI, OTBEYAKOLWLEN MAaKCUMYyMy MCNyCcKaTeNbHOW CNOCOBHOCTU abConMTHO YEPHOro
Tena, ecnv ero aHepreTnyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. OnpegennTb MakcumarnbHyH CKOPOCTb (DOTO3MEKTPOHOB, BbIPLIBAEMbIX C MOBEPXHOCTU LIMHKA, U3MYyYEHUEM
C ANWHOM BOMHbI 200HM.

12. Kakomy yrny paccesiHusi otBeyaeT MakCMarbHOe KOMNTOHOBCKOE CMeLLeHUe ANWHbI BOMHbI?

13. Hantu gnvHy BonHbl ae Bponnsa ons anekTpoHoB, NPOLIEALLINX YCKOPSHOLLYI0 Pa3HOCTb NOTEHLMANoB
A@=100 B. HayanbHOM CKOPOCTLIO IMEKTPOHOB MOXHO NpeHebpeyb.

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

5.3 MeToauyeckue matepuanbl, onpegensirowme npoueaypbl OLleHUBaHUS 3HaAHMW, YMeHUN, BnageHuin (HaBbIKOB
1 (MNn) NpakTUYECKOro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBusi gonycka o6y4aroLerocsi K NpoMeXyTo4YHOM aTTecTaumMm 1 NopsAoK NMKBMAALUN akageMu4ecKomn
3a[0MKEHHOCTH

lMpoBeneHne NPOMeEXyTOYHON aTTeECTaLMN pernameHTMpoBaHO foKanbHbIM HOpMaTMBHBIM aktom CM6IMYMNTA
«lMonoxeHne 0 NpoBeAeHUM TEKYLLEro KOHTPOMS yCrieBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLmxcsa»




5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No gUcuMninHe

YcTHas +

NncbmeHHas

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

3arnasne

MN3paTenbcTBO

| [op n3paHusa |

Ccbinka

6.1.1 OcHOoBHas y4yebOHasa nutepaTtypa

Omutpunesa, E. .

dusnka

Capatos: An INn 3p

http://www.iprbooksh

Meawna 2019 op.ru/79822.htmi
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
tOwkosa, E. tO. TEXHONOori UMeHu
akagemuka M. ©.
PelweTHeBa
Bornkos, A. &, Kypc dusukun. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnuesa, T. M. duranyeckme oCHOBbI . 0p.ru/105812.html
MexaHukn. MonekynspHas Roweux: HOHe""Kf"”
dusnka n TepmognHammka. HauUMoHanbHbIN 2019
AnekTpocTaTuka. TEXHNHECKNM
[MOCTOAHHBIN ANEKTPUYECKNin yHuBepcuTeT
TOK. QNeKkTpomMarHeTn3m
6.1.2 [lononHuTenbHasa y4yebHas nutepartypa
Bonkos, A. T, Kypc dounankn. KeaHtoBas EkaTepuHBypr: https://www.iprbooks
MoB3Hep, A. A, dusnka Ypanbckuit 2017 hop.ru/106401.html
Menkux, A. B. denepanbHbIN
yHMBEpCUTET
CabbinuHckui, A. B. dusnka B 3agadax Y.2. Benropopa; Benropoackuii http://www.iprbooksh
SJ'IeKTpOCTaTVIKa, Focyﬂ,apCTBeHHbIVI 0p.ru/106207.htm|
MOCTOSAHHbBIN TOK, TEXHOMOrMYECKUN 2019
SIEKTPOMArHeTn3am yHuBepcuteT um. B.T.
Lllyxosa, 36C ACB
OkoHOMOBa, J1. H., duranka: anekTpu4ecTBo 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.
MepmuHoBg, A. B., O6wasn dursmka. 3agaum c Capartos: By3osckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLleHnamm obpasoBaHue 0p.ru/95156.html
3t3uH, A. B,, dusuka. Y.1. MexaHuka Mockea: AKaaeMUYeckuii http://www.iprbooksh
Mockosckuii, C. B., - Akai 2020 0p.ru/110169.html
Typos, B. E. npoekT
HacoHos, A. 1., dunsmka B npumepax u BapHayn: AnTaiickuii http://www.iprbooksh
HoBuunxuHa, T. U., 3agayax rocyqapCTBeHHbIN 2017 0p.ru/102878.html
[enuncosa, H. H. negarornyeckui
yHUBEpcuTeT
Kabnykosa H.C. ®dunsnka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN 1 MOMeKynsipHON Cnoe.: crneryntg 2019 tp_ext_inf_publish.ph
PU3nKK p?id=2019125
3to3mH A. B,, dusuka. MexaHuka Mockea: AKaZeMUYecKuii http://www.iprbooksh
Mockosckuin C. B., ) A 2015 0p.ru/36623.html

Typos B. E.

MpoekT




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

1.EQnHbIN nopTan MHTEpPHET TECTMPOBaHUSA B cdhepe obpasoBaHnsa [ANeKTpoHHbIN pecypc]. URL:http://iwww.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 NULEH3NOHHOro U CBOGOAHO pacnpocTpaHsAeMoro NporpamMmMHoOro oéecrne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6XoAMMON ANA ocyLlecTBNeHUA o6pa3oBaTenbHOro
npouecca no AucumnnuHe

AyauTtopusi OcHalleHne

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

CneunanuanpoBaHHasi mebenb, gocka
YyebHasa aygmtopusi
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