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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMNETEHLMMN 0by4YatoLlerocs B o6nactv pmankn ans UCnosib3oBaHNs
3aKOHOB (pM3MKKN, U3NYECKMX METOOOB WCCNedoBaHUs W aHanusa B obbeme, Heobxoaumom Ans
npodeccnoHanbHOM eaTeNbHOCTU

1.2 3apgauv AUCLUMUNNUHBI:

* I3yunTb OCHOBHblE hn3NYECKUE 3aKOHbI, FPaHMLbl 1 0611acTh UX NPUMEHEHUS

* Pacwwmpute n yrnybuTb 3HaHUA 006 OKpyxawlwem Mupe, O XapakTepe B3auMOCBA3N PUNYECKUX
3aKOHOMEPHOCTEWN U SIBMIEHUIA B NPUPOAE, B YENTOBEYECKOWN AEATENBHOCTH

* Pa3BuTb HaBbIKM (OU3NYECKOrO MbILLSIEHMS, YMEHUs1 paboTaTh C pasnmyHbiMy npnubopamm

* Hayuntb BecTu npodeccmnoHarnbHbi aHanns pesynbTaTtoB Hay4HO-r1abopaTopHOro aKkcnepMmMeHTa

* YMeTb BECTM CTATUCTMYECKYI0 06paboTKy pe3ynbTaToB 3KCNEPUMEHTOB, CAMOCTOATENBHO BblOMpaTb MeToabl
06paboTkM pe3ynbTaTOB U3MEPEHUI

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NoAroToBka NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLUIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:
OucumnnuHa 6asmpyeTca Ha koMneTeHUMs, COOPMUPOBAHHBIX Ha NpeablayLieM ypoBHe obpasoBaHus

2 KOMNETEHUMN OBYYAIOLWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMINNHDbI

OlNK-2: Cnoco6eH ncnonb3oBaTb MaTeMmaTu4yeckue, (*)VI3VI‘-IeCKMe, (*)VI3VIKO-XVIMM‘-IeCKVIe, XnuMmuyeckue metToabl
AnA peweHnna 3agay npod)eccuorlaanoﬁ AeATeNIbHOCTU

3HaTb: pm3nyeckne OCHOBbI MEXaHMKKN, (PU3NKU KonebaHUi U BOMH, aNEKTPUYECTBa U MarHeTM3Ma, 3NeKTPOAMHaAMUKN,
CTaTUCTUYECKON PU3MKM 1 TEPMOANHAMUKN, KBAHTOBOW PU3NKA

YmMmeTb: pewaTtb TUNoBbie 3agavun, cBA3aHHble, CBA3aHHbIE C OCHOBHbIMU pa3aenamMmu (bVI3VIKI/I, ncnonb3oBaTb d)I/I3VI‘-IeCKI/Ie
3aKOHbI Npn aHann3e n peeHnn npo6r|eM ﬂpO(beCCVIOHaJ'IbHOIZ AEATENIbHOCTH.

Bnapetb: metogamu npoBeaeHuns q)msmqecmx MsmepeHMM, MeTogamMmu KOppeKTHOVI OLEHKMU I'IOI'peUJHOCTeVI npu
nposegeHun q3VI3VI‘-IeCKOFO QKCNepumMeHTa

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHasa paboTa

o X

5 54 WHHoBal, dopma
HaumeHoBaHwue u cogepxanue pasgenos, | § £ 0 CP H P

Tem v yyeb " = 8 Jlek Mp. Nab. dopmbl | Tekyuiero
y4ebHbIX 3aHATUN 320 (vachbl) o

G £ (wackl) | (vackl) | (4ace) 3aHATUN | KOHTpONSA
Pasgen 1. MexaHuka. Teopusa
OTHOCUTENBHOCTMU

Tema 1. KnHemaTtuka noctynaTtenbHOro u
BpaLLaTeNibHOro ABMKEHNS

lMpaktnyeckoe 3aHaTMEe 1. KuHemaTuka 2 4 10 r
nocTynaTenbHOro ABWXEHUS

lMpaktnyeckoe 3aHaTME 2. KnHemaTuka
BpaLLaTenbHOro ABMKEHUS

Tema 2. duHamuka nocTynaTenibHOro u
BpallaTenbHOro  ABWKEHUs  TBepOoro

Tena. 3akoHbl HetoToHa > > 11

Mpaktnyeckoe 3aHatve 3. [OuHamwuka K
noctynatensHOro M  BpallaTenbHOro

OBWKEHNSA

Tema 3. CaorctBa npocTpaHcTBa M| 1

BpeMeHN. 3aKOoHbl COXPaHEHUs 3Heprum,

nUMnynbca, MOMEHTa MMNyrnbca 2 2 12 r
a

Mpaktnyeckoe 3aHATME 4.  3aKOHbI

COXPaHEeHMWs 3HEPTUN, UMMNYNbCa, MOMEHTA

nmnynsca

Tema 4. SnemeHTbl crneunansHOM 1 ooLLLen

TEopuM OTHOCUTENTBHOCTH

lMpakTnyeckoe 3aHATUE 5. BbinonHeHue

KOHTpOSbHOM paboThbl Ne1

Pasgen 2. MexaHuyeckne konebaHus u

BOJTHbI

Tema 5. CsobogHble rapmMoHuUYeckue 3

KonebaHus. 3aTyxatoLme 1 BbIHYXOEHHbIe 1 10 ra

konebaHvs. Pe3oHaHC

2 2 14,75




Tema 6. VYnpyrve BonHbl. BonHosoe
ypaBHEHWE.

MpakTnyeckoe 3aHATME 6. CBobGOOHbIE
rapmoHuveckme kornebaHus. CnoxeHue
konebaHui. 3atyxatowme konebdaHus.

Pasgen 3. MonekynapHasa  dwu3uka u
TepMoaANHaMumKa

Tema 7. MKT ngeanbHbix rasos. lNepsoe
Ha4ano TepMognHaMmnkn. TennoemkocTb
MpakTnyeckoe 3aHATME 7. YpaBHEHUE
COCTOSIHUS naeanbHoro rasa.
M3onpouecchbl

11

Tema 8. O3HTponus. Btopoe Hauano
TepMmoanHamukn. Teopema HepHcTa
lMpaktnyeckoe 3aHaTMe 8.lMepBoe
BTOpPOE Ha4asro TEPMOANHAMUKM

11

ra

Tema 9. Ctatnctnyeckme pacnpeaeneHusi
Makcsenna " BonbumaHa.
BapomeTtpuyeckasa popmyna

10

Tema 10. ABneHusa nepeHoca. ArperatHoe
COCTOSIHME BeLlecTBa

lMpaktnyeckoe 3aHATUE 9. BbINnonHeHue
KOHTpOIbHOM paboTbl Ne2

11

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

17

109,75

KoHcynbTauuu n npoMexyTovHas
atTecTtauus (3aver)

0,25

Pasgen 4. OnekTpu4ecTso U MarHeTU3m

Tema 11. OnekTpnyeckoe none B Bakyyme.
BenunuuHel, xapakrepusyoLime
aneKkTpocTaTuyeckoe nofe, N CBS3b Mexay
HUMU

JlabopaTtopHass  pabGota. JlabopartopHas
pabota: BBeneHne B Teopuio NOrpeLLIHOCTEN.
MeToabl 06paboTkM pe3ynbTaTtoB U3MepeHun

Tema 12. DnekTpuyeckoe norne B BELLECTBE.
OunanekTpukn. MNonspusauns AM3NeKTpUKoB B
3MNeKTPUYECKOM none. OHeprus
3NEeKTPMYECKOro Nonsi. ANeKTpUYECcKnii ToK.
JTabopaTopHas pabora. Pasgen
"OnekTpnyecTBo”

ra

Tema 13. MarHutHoe norne B Bakyyme.
3aKoHbI MarHeTusma. ABneHne
SMNEKTPOMarHUTHON  WMHAYKLUMKU. YpaBHEHWUS
MakcBenna B uHTerpanbHoOW dopMme Aangd
BaKyyma.

JlabopaTopHas paboTa. Paszgen "MarHeTnam

Tema 14. VYpaBHeHus MakcBenna B
aundepeHymansHon dopwme.
OneKkTpoMarHuTHble BOJIHbI. CeolicTBa
3NEKTPOMarHUTHbIX BOMH

Pasgen 5. Ontuka

ra

Tema 15. UHTephepeHuus BonH. dudpakums
®payHropepa Ha wenu. [OudpakumoHHas
pelleTka

Tema 16. Bsaumopencteue
3NEeKTPOMarHUTHOro N3nyyeHus c
BellecTBoM. [ucnepcusa. 3akoHbl byrepa u
Panes

Tema 17. EcTeCcTBEHHbIV U NONAPN30BaHHbIN
ceeT. MaTtemaTudeckaa mogesns. NonyyeHue
Nonsipu3oBaHHOrO CBeTAa.

JlabopaTopHas paboTa. Pasgen
"Monapusauyms ceeta”

ra




Tema 18. [IBonHOe nydenpenomMneHune.
Ounxpounam. WNckyccTBeHHOoe OBONHOE
nydyenpenomneHve. Oddekt Keppa. 3akoH
Mantoca.

Tema 19. OnTnyeckas akTUBHOCTb BELLIECTB.
MckyccTBeHHOE BpaLleHue NSIOCKOCTH
nonapusaumn. Opdekt Gapages.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
atTectaums (Ok3ameH)

17

17

47

2,5

24,5

Pasgen 6. KBaHToBaga npupoga usnyyeHus

Tema 20. TennoBoe u3ny4yeHue. 3aKOHbI
TENmnoBoro M3nyyeHuss abconioTHO YepHOro
Tena. Popmynel Panes — [xuHca u NnaHka.
BHeLwHun doToadhhekT. YpaBHeHue
OnHwTenHa ana dotoadhdekta. dddekr
KomnToHa

Mpaktnyeckoe 3aHatTMe 10. Tennosoe
nanyyeHue. 3akoHbl CtedpaHa-bonbumaHa 1
BuHa

Mpaktnyeckoe 3aHaTME 11.  BHewHun
doToadpdekT. Apdekt KomntoHa
JlabopaTopHas pabota. Paszgen "KesaHToBas
dusuka"

10

Tema 21. Teopusa bopa aTtoma BOgopoga u
BOZOpPOAoNoA06HbIX MoHOB. KopnyckynsipHo-
BOSIHOBOW Ayanu3am. BonHbl ge bponns.
CooTHoLwleHne HeonpeaeneHHOoCTEN
en3eHbGepra

Mpaktnyeckoe 3aHATHMEe 12. Teopus bopa
aTomMa BOgopoda W BOAOPOAOMNOAOOHLIX
noHoB. CepuanbHas dopmyna.
Mpaktnyeckoe 3aHaTMEe 13. BonHbl ge
Bponng

Mpaktnyeckoe 3aHaTME 14. CoOOTHOLWEHMS
HeonpeaeneHHocTen 'enseHbepra.
Mpaktnyeckoe 3aHATME 15. BbinonHeHue
KOHTpOrbHOM paboThbl Ne1

JlabopatopHas pabota. Pasgen "KBaHToBas
dunzmka"

Paspen 7. KBaHTOBO-MexaHn4eckoe
onucaHue Marepuun. OrnemMeHTbl U3NKK
aToOMHOro sgpa.

12

ra

Tema 22. BonHoBas yHKkumnsa. BpemeHHoe U
cTaumoHapHoe ypaBHeHus LlpeawnHrepa.
Mpymepsl peLueHus ypaBHeHus
WpeawnHrepa.

Mpaktnyeckoe 3aHATME 16. BonHoBas
dyHKUKNA. YpasHeHue LLpeauHrepa
Mpaktnyeckoe 3aHatne 17. Yactmua B
©eCkOHEeYHO rnybokor NoTEHUMansHoON ve ¢
HEeNpPOHMLAEMbIMU CTEHKAMM

Tema 23. KBaHTOBbIE yucna.
lMpocTpaHCcTBEHHOE KBaHTOBaHWe. [MpuHLMN
Maynu. MHOroaneKkTpoHHble aToMbl.
Mepnogunyeckan cucrtema anemento [.U.
MeHpeneesa.

12

ra

Tema 24. 3oHHaa Teopusa TBepAblX Ten.
YpoBeHb ®epmu. KoHTakTHas pasHOCTb
noteHuymanoBs. JAddektol 3eebeka u
MenbTbe.
JlabopatopHas pabota. Pasgen "KBaHToBas
dumamka"

11

12




Tema 25. T[MonynpoBogHukW. KOHTakTHble
SIBMNEHNS B MONyNpOBOAHUKAX. p — n-
nepexoa.
JlabopaTopHas pabota. Pasgen "KBaHToBas
¢umamka"

Tema 26. BelHyxxaeHHOe nsnyyeHue. Jlasepobi.
Tpex- M 4YeTblpexypOBHeBasi  CXEMb
nasepHon reHepaumn. Bugbl nasepos.
JlabopatopHas pabota. Pasgen "KBaHToBas
¢umamka"

Tema 27. CTpoeHune aToMHbIX 9aep. Mogenu
aapa. EcrtectBeHHas  pagMoOakTUBHOCTb.
3akoH pagmoakTmBHoOro pacnaga. lpasuna
CMELLIEHUS.

Tema 28. [leneHne atomHbIX sgep. LienHas
peakuus. AnepHble peakTopsbl.
Buonornyeckoe pencTeve paguvoakTUBHOIO
nanyyeHuns. [lloHsaTMe 06 anemMeHTapHbIX
yacTuuax.

Mpaktnyeckoe 3aHATME 18. BbinonHenue
KOHTPOJIbHON paboThbl Ne2

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum n npoMexyTodHas
aTTectaums (Ok3ameH)

10

12

11

12

17

17

17

102

2,5

24,5

Bcero koHTakTHasa pabota n CP no
OUCUUNIIHe

124,25

307,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4ebHbIM NnaHoM He NpeaycMOTPpeHo

5. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasaTtenen, KpUTepUEB N CUCTEMbI OLLEHMBAHUA Pe3yrbTaToOB 00yYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Koa HanmeHoBaHMe oLueHO4YHOro
lMoka3aTtenu oueHnBaHUS pesynbTaToB 0by4eHus
KoMneTeHummn cpencrtea
dopmynmpyeT 1 UHTepnpeTupyeT OCHOBHbIE 3aKOHbI:
MEXaHWUKWN, MOMEKYNApPHON OU3NKM U TEPMOAMHAMMKK, AneKkTpmyecTBa|Bonpocskl ans YCTHOro
OMK-2 N MarHeTruama, KBaHTOBOW (PU3NKN. cobecenoBaHus

PelwaeT TMnoBble 3agavm No OCHOBHbLIM pasaenam Ouaunku. MpakTNKo-OpMeHTUPOBaHHbIE
CooTHocuT cnocobbl 06paboTkm pes3ynbTaToB yyebBHoro|3agaHuns
nabopaTopHOro sKCnepUMeHTa C 3rieMeHTaMn TEOPMM NOrPELUHOCTH.

5.1.2 Cucrtema n KpuTEpPUN OLLEHUBaHUSA

LWkana oueHnBaHus

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHune

MNMucbmeHHasn paboTa

5 (oTnnyHO)

O6yyatoLimiics nokassliBaeT BCECTOPOHHEE
¥ rny6okoe 3HaHWe OCHOBHbBIX (OU3NYECKMX
3aKOHOB, CBOGOOHO OpWEHTUpyeTCcs B
OCHOBHbIX  MOHSATWSIX,  TEPMMHAX W
onpegeneHnsx npu  OTBeTe;  YCBOWN
OCHOBHYIO 1 3HAKOM C AOMOSTHUTENBHOW
nuTepaTypol; OOBACHSET B3aUMOCBS3b
OCHOBHBIX (DU3NYECKMX 3aKOHOB U KX
3HayeHue ans nocreaytoLen
npodbeccroHasnbHo LesATenbHOCTY;
NposIBMSIET TBOPYECKME CMOCOGHOCTU U
LWMPOKYID 3pyaULMIO B WUCMOMb30BaHWU
yuye6Horo matepuana.




O6yyatoLimincss nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHWA OCHOBHBIX (PUINYECKUX
3aKOHOB, OPWEHTUPYETCS B  OCHOBHbIX
MOHSATMSIX U OnpefeNieHusix;  YCBOWI
4 (xopoLuo) OCHOBHYI0 nuteparypy; fJonyckaeT
He3HauuTeslbHble  MOrpelHoCcT  Npu
OTBETax Ha BOMpPOCHbI 3K3aMeHAaLMOHHOro
funeta W [OMNOMHUTENbHBIE BOMPOCHI
npenopaeaTensi.

Ob6yyatowwmiics nokasbiBaeT 3HaHuA
y4yebHOro maTepmana B MUHUMaNbHOM
obbewme; MOXeT cchopmynupoBsaTb
dusnyeckune 3aKOHHbI, NOHATUSA "
onpefenexHnsi, HO Npu 3TOM, Jonyckas
BornbLLOe KONMMYECTBO HENPUHLIMMMATbHBLIX
OLUMBOK; 3HAKOM C OCHOBHOW NUTEpPaTypOW;
JonyckaeT CyleCTBEeHHble OoWwnbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX NoJ pyKOBOACTBOM Mpenogasarens.

3 (yooBneTBoOpuTENbHO)

O6yyatolmincs He MMeeT [0CTaTOYHOro
YPOBHSI 3HAHWUS AMCLMMNMUHBI, HE MOXeT
cpopMynupoBaTb OCHOBHblE (pU3MYeckue
3aKOHbI;  MNOXO  OPUEHTUpyeTcAa B
OCHOBHbIX MOHATUAX W OnpeaeneHusx;
NMoXo 3HaKOM C OCHOBHOW NUTepaTypoi;
JonyckaeT Tnpu OTBeTe Ha 3K3aMeHe
CYLLUECTBEHHble OLIMOKM U He MOoXeT
YyCTpaHUTb WX Aaxe Mof PYKOBOACTBOM
npenoaasaTens.

2 (HeyOoBnNEeTBOPUTESbHO)

3a4TeHo Ob6y4atowmiica nokasbiBaeT

BCECTOPOHHee U rnyb6okoe  3HaHue
OCHOBHbIX (DU3NYECKUX 3aKOHOB, CBOGOAHO
OpPUEHTUPYETCS B OCHOBHbIX MOHSATUSIX,
TEPMUHAX W ONpefeneHusx;  ycBoun
OCHOBHYIO UM 3HAKOM C [OMOSIHUTENIbHOM
nuTepaTypou; MoXeT 06BSACHUTL
B3aIMOCBSI3b  OCHOBHBIX  (PU3UYECKUX
3aKOHOB U MX 3HAYeHWe Ans nocrneayoLlen
npodeccuoHanbHoik [esTeNnbHOCTY;
NPosIBNSIET TBOPYECKME CMOCOGHOCTU B
CMosib3oBaHUM y4ebHoro maTepuana.

O6yyalolminics He UMeeT [OCTaTOYHOro
YPOBHSI 3HaHWUSA AMCLUUNMUHBI, HE MOXeT
chopMynMpoBaTb OCHOBHblE (DU3NYECKME
3aKOHbI; MII0X0 OPUEHTUPYETCS B OCHOBHBbIX
He 3auteHo MOHATUSX U ONPEeAENEHUsIX; NINoX0 3HAKOM C
OCHOBHOW nWTepaTypoii; AonyckaeT npu
OTBETE Ha 3a4eTe CYLLUEeCTBEHHbIE OLUINGKM 1
HE MOXeT YCTpaHUTb UX [gdaxe nof
PYKOBOZCTBOM NpenogasaTensi.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAMMble AN OLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynmnpoBKM BONPOCOB

Cemectp 1

KuHematuka nocTynaTesibHOro ABM>XXeHuna MaTepmaanon TOYKMU

KuHemaTuka BpawlaTesibHOro ABM>XeHuns MaTepmaanon TOYKM U TBEPOOro Tena

CeAa3sb mMexay NNHENHBIMU 1 YrnoBbIMU XapakTepUCTukamum OBmxeHus.

OuHamuka nocTynaTesibHOro ABM>XeHU4A. MoHaTue LUeHTpa nHepuunn. 3akoHbl HbloToHa

Al |lwWIN]|-~

MoHaTne 06 mnMnynbce, MOMeHTe nMmnyrnbca, MOMEHTE CUNblI




6 MomeHT nHepumm TBEpAOro Tena

7 OdvnHamuka BpalLaTenbHOro ABMXKXEHWUA TBEPAOro Tena. Bropon 3akoH HbloToHa Ans BpalwlatensHoro
OBVXEHUSA

8 MpeacraeneHne o MexaHnyeckonm aHeprun. KuHetnyeckasi, noteHumansHas aHeprus. Pabota cunbl

9 3aKoH CoXpaHeHWsi MexaHU4YeCKON aHeprum

10 3aKkoH coxpaHeHust umnynbca

11 3aKoH coxpaHeHUst MOMeHTa nMnynbca

12 CBoucTBa NpOCTpaHCTBA U BPEMEHUW: OOHOPOAHOCTE NPOCTPAHCTBA, N30TPONUs NPOCTPaHCTBa, O4HOPOAHOCTb
BpemeHu. CBA3b C 3aKOHaMW COXpaHeHUs

13 Mpeobpa3oBaHusa koopaNHAT U BPEMEHM B Knaccuveckon gpusmke. MNpuHUmMn oTHocutensHocTn Manunes

14 Moctynatel OJWHWTENHa

15 MpeobpasoBaHus koopanHaT U BpemeHu JlopeHua

16 Cnepnctsus us npeobpasoBaHuii flopeHua

17 PensTMBUCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN. PenaTuBncTckas gMuHaMmmka

18 B3anmocsssb macchl 1 aHeprum. dopmyna OuHWTENHa

19 MoHATne 06 o6LLUEe TeopUN OTHOCUTENBHOCTHU

20 KonebaTenbHoe aBwxeHne. [apMoHUYeckme nuHenHble konebaHus

21 CnoxeHve ogHOHanpaBneHHbIX U B3aUMHO NepneHAMKYNSPHbIX konebaHui

22 3atyxatowme konebaHus

23 BbiHy>xgeHHble konebaHusi. PesoHaHc

24 BonHbl B ynpyrow cpege

25 YpaBHEHue NIIoCKon BOSHbI

26 BonHoBoe ypaBHeHue

27 OcHoBHble nonoxeHuns MKT rasos. VigeanbHbi ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lansTtoHa

29 MapameTpebl MaKPOCOCTOAHMA CUCTEMBI. TepmognHamnyeckasa TemnepaTtypa v gaBneHune. YpaBHeHue
Menpgeneesa-KnanerpoHa

30 |Yucno cteneHen cBoGoabl MOMNEKyn naeanbHOro ra3a. PaboTta n BHyTPeHHsIA 3Heprust ngeansHOro rasa

31 lMepBoe Havyano TepMoOANHAMMKN

32 M3onpouecchbl

33 TennoeMKocTb naearnbHOro rasa

34 AgunabaTtuyeckuii npouecc. YpaBHeHne agnabathbl

35 MoHsiTne 06 aHTponum no Knayanycy. KauectBo aHeprum

36 |CraTtuctuudeckuii Bec. QHTponmsa no bonbumaHy

37 BTopoe Havano TepmoguHamunkm

38 PacnpegeneHve monekyn no ckopoctsm (pacnpegeneHme Makcsenna)

39 BapomeTpuyeckas popmyna.

40 PacnpegeneHue monekyn no aHeprusim (pacnpegenexHve bonbumaHa)

41 dusnyeckas kuHeTnka. CpeaHsas anvHa cBobogHoro npobera 1 aeKkTUBHBIV AuameTp MOSEKY

42 ABneHusa nepeHoca

43 ArperaTHoe cocTosiHue BelecTBa. Kpuctannuyeckme n amopHble Tena

44 YpaBHeHue COCTOSAHNA peanbHOro rasa. sotepmbl pearnbHOro rasa

45 dazoBble nepexoabl. TponHasa Tovka

46 Mogenwu cTpoeHus xungkocten. [NoBepxHOCTHOE HaTskeHne. KanunnsapHble SBrneHus
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47  |OnekTpudeckume 3apsabl. Mogene TouedHOro 3apsiga U1 MOAenu ¢ HenpepbiBHbIM pacnpegeneHnem 3apsga

48 3akoH KynoHa. HanpseHHOCTb 3neKTpocTaTu4ecKoro norsi.

49 lMoTOK BEKTOpa HaMNps»XeHHOCTU aneKkTpocTaTnyeckoro nons. Teopema Faycca ansa sekropa E

50 PacueT anekTpuyeckoro nons cdepbl ¢ NOMOLLbI0 TeopeMbl ["aycca

51 PacueT anekTpuyeckoro nonsi 6eCkoOHeYHON NOCKOCTM C NMOMOLLbIO TeopeMsl Maycca

52 PacueT anekTpmyeckoro nons 3apsXKeHHOro wapa ¢ nomoLlbo Teopemsbl Maycca

53 PacueT anekTpuyeckoro nons 3apsyKeHHOro UMnmMHapa ¢ nomoLlblo Teopembl Maycca

54 MoTeHuman aneKkTpocTaTU4EeCKOro Nons.

55 MoTeHuman nons 3apsKeHHon cdepbl

56 B3avMocBs3b Mexay HanpsXKeHHOCTbO U NOTEHLMaNom

57 Linpkynauua sektopa E. Teopema o unpkynsaumm sekropa E

58 MocTosAHHBIN anekTpudeckuin Tok. Cruna Toka. BekTtop nroTHOCTM Toka




59

3akoH Oma B uHTerpanbHon u guddepeHumnansHon dopmMmax.

60 |OnekTpoABMXKyLLAs CMIa UCTOYHMKA TOKa

61 3akoH [xoyns JleHua B uHTerpansHon n guddepeHumnansHon opmax

62 |OnekTpuyeckoe none B BewecTse. [longpHble 1 HENONSAPHbIE OUANEKTPUKN

63 [nanekTpykn BO BHELLHEM 3fieKTpuyeckom none. Bektop nonsapusosaHHOCTU. [nanekTpuyeckas
NPOHNLIAEMOCTb

64 MarHuTHoe none B Bakyyme. BekTop MarHMTHOW MHAYKLMMN

65 MHAyKLUMA MarHUTHOIO Nonsi NPAMONMHEHOro NPoBoAHMKa ¢ TokoM. 3akoH Buo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH AMnepa. Pamka ¢ TOKOM B MarHUTHOM norie

68 Cwuna JlopeHua

69 lMoTok BekTOpa MarHUTHOM MHAyKuun. Teopema Naycca ons nHayKuMmM MarHMTHOro nons

70 |Teopema 0 UMPKYNALUU MHAYKUMM MArHUTHOrO MO MO 3aMKHYTOMY KOHTYpPY. 3aKOH MOMHOro Toka.

71 MarHuTtHoe none coneHounga. MarHuTHoe none Topovaa

72 fABneHve anekTpomarHuTHon nHaykumm. 3akoH ®apages fleHua

73 AsneHue camomHaykumn. MHOYKTUBHOCTbL KOHTYpa

74 BsanmHas nHgykuua. TpaHcdopmaTtop

75 OHeprus anekTpMYeckoro  MarHMTHoro nonsi. Bektop MNonHTUHra

76 YpaBHeHua MakcBenna B uHTerpanbHon hopme Ans Bakyyma

77 MarHuTHOoe norne B BellecTBe. BekTop HaMmarHn4eHHoCTU. HanpsikeHHOCTb MarHMTHoOro nons. MarHutTHas
NPOHMLLAEMOCTb

78 YpaBHeHus Makceenna B auddepeHumansHom dgopme

79 Buabl marHeTnkoB. [JnamarHeTKn 1 napamarHeTUKu

80 |PeppomarHeTukn

81 OnekTpoMarHuTHble BOMHbI. CBONCTBA 3NEKTPOMArHUTHbLIX BOSH

82 WHTepdepeHuuns ceeTa

83 UHTepdepeHLmnsa B TOHKMUX MeHKax

84 MpuHumn MNonreHca ®peHens

85 HOudpakumsa ceeta. Metog 3oH PpeHens

86 Ondpakuns dpayHrodepa Ha wenu. ndpakumoHHas  pelueTka

87 Monapusauusa ceeta. Buabl nonspusaumm

88 Monspusatopsl. 3akoH Mantoca

89 Monsapusauusa npy oTpaxeHnn n NnpenomMreHnn ceeta. 3akoH bptoctepa

90 [BoriHoe ny4denpenomreHue B kpuctannax. uxponsm

91 WckyccTBeHHOe ABonHOe nyyenpenomneHve. Oddekt Keppa

92 OnTtunyeckas akTMBHOCTb BewecTB. OddekT Papages

93 PaccesiHue ceeTa. 3akoH Panes

94 MornoweHve ceeta. 3akoH byrepa
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95 |Tennosoe nany4deHue. NoHATHE 06 aBCONOTHO YepHOM Tene

96 3aKkoHbI TenfnoBoro n3nyyeHus

97 dopmyna Panes-[xuHca. YneTpadumonetoBas katactpoda

98 MmnoTtesa MNnaHka. QHeprus hoToHa

99 ®opmyna NnaHka Ana nanyyeHms abcomnoTHO YepHoro Tena

100 |BHewHwu choToadpdekT. 3akoHbl hoToadhdekTa

101 |Popmyna SnHwTenHa anga doToaddekTa

102 |3ddekt KomntoHa

103  |KopnyckynsipHO BOMHOBOW Ayann3aM MUKPOOOHEKTOB

104 |TwnoTtesa ge bponns. BonHbl ae bponns

105 |Ocobblie cBoicTBa MUKPOOOHLEKTOB

106 |CooTHoweHus HeonpeaeneHHocTen "enn3eHbepra

107 |CnepcTtBusi COOTHOLLEHUS HeonpeaeneHHocTen enseHbepra

108 |BonHoBas dyHkums. MNpyrHUMN cynepno3vumm B KBAHTOBOW MeXaHWNKe

109 |YpaBHeHue LpeguHrepa gnst cBo6o04HON YacTuULbl

110

YacTtuua B 6eCckoHeYHO rny60|<0|71 OLI,HOMepHOIZ noTeHumnanbHon ame. KsaHToBaHune SHEeprun

111

Ctpoenune atoma. OnbiTbl Pesepdopaa

112

Moctynatel Bopa




113

OnbiT ®paHka u Nepua

114 |Teopus bopa atoma BogopoAa n BOgOpOAONOA06HbIX MOHOB

115 |3akOHOMEPHOCTM B aTOMHbIX CMEKTpax

116 |HepocTtaTtku Teopuun bopa

117 |YpaBHeHue WpeguHrepa ons atoma sBogopoa

118 |KeaHTOBbIE YUCHA. [TPpOCTPAHCTBEHHOE KBAHTOBaHME

119  |[MpwHumn Maynn

120 |MHoOroanekTpoHHble aToMbl. [lepunogmyeckunt 3akoH MeHgeneesa

121 |3oHHas Teopusa TBepabIx Ten. MeTtannbl, AN3NEKTPUKN

122  |MNonynpoBogHuku. [poBoAMMOCTM P 1 N TUNOB

123 |CummeTpUYHbIE U aHTUCUMMETPUYHbIE BOSTHOBbIE PYHKLUMW. BO30HBI U (hbepMUOoHbI

124  |Ctatuctuka ®epmu-fupaka. YposeHb depmu

125 |KoHTakTHas pasHoCTb NOTeHUManos

126 |TepmoanekTpnyecTBo. Tepmonapa

127 |p-n nepexopg

128 [MonynpoBogHuKOBbIE TPUOA

129 |CnoHTaHHOe 1 BbIHYXAEeHHOEe u3ny4deHue. Jlasepbl

130 |TpexypoBHeBasi cxema fnasepHol reHepauun. MetactabunbHbIN YpOBEHb

131 [YeTbipexypoBHeBas cxema nasepHOn reHepaumm

132 |HekoTopble NpUMEHEHUs NasepHOro nsnyvyeHus

133 |CtpoeHune atoMHOro sapa. SHeprusi CBA3WN HYKIMOHOB B siape. N3oTonbl

134 |Oedekt maccol. YaernbHas SHeprus CBs3n HyKNOHOB B agpe. AgepHble cunbl

135 [Mopenu agpa

136 |PagmoakTMBHOCTL. 3aKOH paaMoOaKTMBHOMO pacnaga

137 |Bngpl pagnoakTnBHoro pacnaga

138 |ApepHble peakumun. LlenHaa peakumsa Ha MeaneHHbIX HeNTPOHax

139 |AgepHbin peakTop

140 |TepmosimepHasi peakums

141 BaanmopgencTeme pagnoakTMBHOro U3nydeHus ¢ BellecTsom. buonornyeckoe gencrene pagnoakTMBHOMO
N3ny4yeHus

142 |Knaccudpmkaumsa anemeHTapHbix YacTtuy,. NoHATne o cTaHgapTHOM MOAenu

143 |KBapkoBasi Mogenb sigpa

5.2.2 TunoBble TECTOBbIE 3a4aHus

He npeaycmoTpeHo




5.2.3 TunoBble NPaKTUKO-OPUEeHTMPOBaHHbIE 3a4aHuA (3aAayu, Keuchbl)

1. TBepaoe Teno BpalaeTcs BOKPYr HENOABUXHOM OCU MO 3akoHy ¢ = 6t-2t3, paa. HawTtu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccomn 2 kr nepemelyaetcsa curnon F Boonb ocu x. KoopanHaTa Tena MeHsieTcsa no 3akoHy x=2t2+t +1,
M. Kakyto paboTy coBepunt cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyga 3aTyxawowmx konebaHun MasiTHUKa yMeHblumnachk B e pa3s. KakoB koaddumumneHT
3aTyxaHusa 3?

4. B HeKOTOpON TeMnepaTypHoOW obnacTn SHTPONUS TEPMOAMHAMUYECKON CUCTEMBI MEHSAETCS C TemMnepaTypon
no 3akoHy S=5T, /K. Kakoe konmyecTBO TEMMOThI NOMy4aeT cuctema npum

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

5. B anekTpocTaTtuyeckom none, obpasoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsaoB, MoTeHUMan MeHsieTcs no
3aKOHy @=4x?+32z2 B. HanTn HanpsXeHHOCTb 3NeKTPUYECKOro nomsi B TOYKe C

KoopauHaTamm x=1m, z=1Mm.

6. OnpegennTb CKOPOCTb 3NEKTPOHA, MPOLLEALLEro YCKOPSAILLYO pa3HOCTb noTeHumanos Ag=2,4 B.

7. Cvna Toka B MPOBOAHMKE paBHOMEPHO Bo3pacTaeT OT 0 A0 4A B TeveHue 4c. OnpenenuTs 3apsag, NpoLweawwmnn
npv 3TOM MO NPOBOOHWKY.

8. MarHuTHbIN NOTOK 4Yepe3 coneHoua paBeH 125B6. VHaykTMBHOCTE 3aTOro comneHouga 5MH. OnpepenuTb
KONMM4eCTBO BUTKOB COMleHonaa, eCnu no HeMy NpoTekaeT TOK cunon S5A.

9. Nlyy cBeTa, npoxoas Yepes cnow neaa (n1 =1,31), nagaeT Ha anMasHyo NNaCTUHKY (n2 =2,42), yacTnyHo
oTpaxaeTcsi, YaCTU4YHO npenomnseTcs. Kakum gomnxkeH 6biTb yron nageHus,

YTOObI OTPAKEHHBIN MyY ObIN MaKCMManbHO MONSPU30BaH?

10. OnpegennTb ANVHY BOJSHbI, OTBEYAOLLENn MakCUMyMy UcCrycKaTenbHOW cnocobHOCTU abConoTHO YepHOro
Tena, ecnv ero aHepreTnyeckas CBETMMOCTb paBHa 3BT/cM?.

11. OnpegennTb MakcManbHY CKOPOCTb (DOTOSMEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NyYeHNEM
¢ AnvHon BonHbl 200HM.

12. Kakomy yrny paccesiHusi oTBe4aeT MakCManbHOe KOMNTOHOBCKOE CMELLeHNE AfWHbI BOSMHbI?

13. Hantn gnuHy BonHbl e Bponna gna anekTpoHoB, NpoLlewmrx YCKOPSIOWYH pasHOCTb NOTEeHUMaros
A@=100 B. HayanbHOI CKOPOCTbIO 3MIEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHoCTb BO3BYXAEHHOro COCTOsiHMS aTtoma Bogopoga 10 c. Yemy paBHa HeonpeaeneHHOCTb B
onpeaeneHun 3HepreTMYecKoro ypoBHsa atoma?

5.3 MeToanyeckue MmaTepuansl, onpeaensiowme npoueaypbl oLeHUBaHUS 3HaHUN, YMEeHUN, BnageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gonycka oby4aroLerocs K npoMexXyTo4HoM aTrecTauum U NnopsiaoK NMKBMAALMMA akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBegeHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpOoBaHO foKanbHbIM HOpMaTuMBHbIM aktom Cr6MYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauum obydatoLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucuUnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

5.3.3 OcobeHHOCTU NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

*B03MOXHOCTb NONBb30BaTLCSA CMPaBOYHLIMY Tabnuuamm, KanbKynsTopoMm;
*Bpemsa Ha noaroToBky oTBeTa no 6unety 45 MUHYT.

6. YHEBHO-METOOAU4YECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIIUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp | 3arnasue | M3patenbcTBO [oa nspaHua | Ccbinka

6.1.1 OcHoBHas y4yebOHasa nutepatypa
Bornkos, A. ®.,|Kypc dm3ukun. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnwnesa, T. IM. dunsmnyeckme OCHOBBI [oHeLik: [loHewKMii op.ru/105812.htmi

mMexaHukn.  MonekynapHas HK: Hi

HaLUMOHaIbHbIN
dusnka n TepmoanHamuka. _ 2019
TEXHUYECKNIA
OnekTpocTaTuka.
O N . yHMBepcuTeT
OCTOSIHHbINA 3NEKTPUYECKNIA

TOK. QNEeKTpOMarHeTn3m
KpacHos, n.  O.,[®usmka. B 2 yactax. 4.1 KpacHospck: Cnbumpckuin http://www.iprbooksh
Kyapssuesa, O. A, rocyJapCTBEHHbl op.ru/107230.html
MapkoBa, O. 1O, YHUBEPCUTET Hayku un 2020
FOwkoea, E. HO. TEXHONOrMM MEHN

akagemuka M. .
PeweTtHeBa
Omutpresa, E. . dusmka Capatos: An Nn 3p 2019 http://www.iprbooksh
Megua op.ru/79822.html




6.1.2 JononHuTenbHasa y4yebHasa nutepartypa

Mepmuros, A. B.,|O6was dusmka. 3agaun c| CapaTos: Bysosckoe 2020 http://www.iprbooksh
bapkos, 0. A. peLueHnsIMn obpasoBaHue op.ru/95156.html
CrtenaHoBa, B. A.,|®usmka. Y.2. BnekTpudecTtso Mocksa: ManaTensckuil http://www.iprbooksh
YBaposa, n. ®.,|n marHeTnam. OnTuka ’ 2014 op.ru/98109.html
KanyTkuna, [. E. Rom MCuC
y ;
HacoHos, A. O.|®v3vka B npumepax wu| BapHayn: AnTanckuii http://www.iprbooksh
HoBunumxmna, T. W.|3apgayax rocyaapCcTBEHHbIN 2017 op.ru/102878.htmi
[eHucosa, H. H. negarormyeckun
yH/MBepcuTeT
31031H, A. B.,|®u3uka. Y.1. MexaHuka Mocksa: AKagemndeckuii http://www.iprbooksh
Mockoeckun, C. B, ) 2020 op.ru/110169.htmi
NpoekT
Typos, B. E.
OkoHomoBa, JI. H.,|®usuka: anektpuyectBo w http://www.iprbooksh
Mygpeuosa, JI. B.,|marHetusm. 4. 2 M . . op.ru/98087.htmi
e ockBa: Magatenbckui
Jloravés, n. n., [lom MUCHC 2015
MyparTos, P. 3.,
Yepeneukon, E. b.
CrenaHoBa, B. A.,|Pu3suka. MexaHuka n| Mocksa: spatenbckui 2020 http://www.iprbooksh
YBaposa, /. ®. MorekynspHas dusmka Oom MNCuC op.ru/106744.html
Bonkos, A. r.,|Kypc dwmsumkun. KsaHTOBasd EkaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A.,|(pnsmka Ypanbckui 2017 op.ru/106401.html
Menkux, A. B. denepanbHbIv
yH/MBEpcuTeT
CabbinuHckuin, A. B.  |Pusuka B 3agadax Y.2.|Benropon: Benropoackuii http://www.iprbooksh
OnekTpocTaTuka, rocyaapCTBEHHbIN op.ru/106207.html
NMOCTOSIHHbIN TOK, TEXHOMOrMyeckumn 2019
3NeKTpOMarHeTnam yHMBepcuTeT um. B.T.
LWyxoea, 96C ACB
Kabnykosa H.C. ®dunsmka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN N MONeKynsapHou crne.: crneryntg 2019 tp_ext_inf_publish.ph
Hr3mKM p?id=2019125

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMaLMOHHO-CNPABOYHbIX CUCTEM

1.EQMHBIN nopTan MHTEPHET TECTUPOBaHUS B cdepe obpasoBaHus [OnekTpoHHbIn pecypc]. URL:http://www.i-
exam.ru/.

2.MHdhopMaumoHHas cuctema «EguHoe okHO focTyna k obpasoBaTesibHbIM pecypcamy [QNEKTPOHHbIN pecypc).
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas dur3mKo-maTeMaTMYeECKas 6ubnmoTeka [OneKkTpoHHbIN pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4. dusnyecknin MHOpMaLUMOHHbIN NopTan. [OnekTpoHHbIn pecypc]. URL:http://phys-portal.ru/

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

6.Matepuanbl  MiHdopMauuoHHo-obpa3oBaTenbHON  cpedbl  3aouvHou  dopmbl  obydeHns  CIGIYMNTA
[OnekTpoHHBIN pecypc].

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

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

8.9nekTpoHHas 6ubnuoTteka y4ebHbix naganun CrorynTA. URL:http:/publish.sutd.ru/.

6.3 NepeyveHb NULEH3MOHHOIo N CBO60AHO pacnpPOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

AyaunTopwus OcHalleHune

MynbTuMeauiiHoe obopyagoBaHue, crneumannanpoBaHHas mebenb, JocKa
JlekumoHHas ¥ A PYA H P A
ayguTopust

CneumanuampoBaHHasa Mebernb, focka
YyebHasi ayautopusi
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