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1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

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, COOPMUPOBAHHbLIX Ha NpeablayLemM ypoBHe obpasoBaHus

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OrlNK-2: Cnoco6eH ucnonb3oBaTb MaTeMaTu4yeckue, msnyeckne, PU3NKo-XxuMn4yeckne, XmMm4eckme MetToabl
AnsA pelweHuns 3agay npodeccuoHanbLHON AeATENbHOCTU

3HaTb: (hM3nyecKkne OCHOBbI MEXaHMKKN, (DU3NKN KonebaHu U BOSH, SNEKTPUYECTBA U MarHeTM3Ma, 3NEeKTPOAMHAMMKN,
CTaTUCTUYECKON (PU3NKM U TEPMOANHAMUKN, KBAHTOBOW OU3NKK

YmeTtb: pewaTtb TUNnoBble 3aga4yun, CBA3aHHbIE C OCHOBHbIMU pa3aeriaMmun le/Iiil/IKl/IY ncnonb3oBaTb q3VI3VILIeCKVIe 3aKOHbI Npun
aHanumse n peeHnmn npo6neM I'IpOCbeCCVIOHaJ'IbHOVI AEATESIbHOCTU

Bnapetb: meTogamu nposeaeHunsa d)l/l3|/l‘-IeCKI/IX |/|3M9peH|/||7|, MeTogamMu KOppeKTHOIZ OLEHKMN I'IOFpeLLIHOCTeVI npu
nposegeHunn d)l/l3|/l‘-IeCKOFO KCNepumMeHTa

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

CP MHHoBAaL, dopma

Jlexk. Mp. Nab. (4achi) dopmbl | TekyLuero
(4achl) | (vachkl) | (4achkl) 3aHATUA | KOHTpONs

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U y4ebHbIX 3aHATUN

CewmecTp
(kypc ans
3A0)

Paspen 1. MexaHuka. Teopus
OTHOCUTENbHOCTU

Tema 1. KuHemaTuka nocrynaTenbHOro u
BpaLlaTenbHOro ABUWKXEHUSI MaTepuanbHON
TOYKU

MpakTtnyeckoe 3aHaTmne: KuHematudeckue
XapaKTepPUCTUKN: CKOPOCTb,  YCKOpEHMe,
nyTb, NEpPEMELLEHNE.

Tema 2. [OuHamuka noctynaTesibHOro u
BpaLlaTenbHOro ABWXEHUsS TBEPAOro Tena
Mpaktnyeckoe 3anaTtue: |, I, Il 3akoHbI
HbloToHa Ana  nocTtynatenbHOro  u
BpaLlaTenbHOro ABmxeHus. MOMeHT cunbl.
YpaBHEHME OWHAMWKM  BpaLLaTeNnbHOro K
OBwxeHus  TBepgoro Tena. MomeHTt| 1
NHepLun

Tema 3. CsoicTBa npocTpaHCcTBa MU
BPEMEHUN N 3aKOHbl COXPaHEHMWs IHeprum,
uMnynbca 1 MOMeHTa uMnynbsca 2 4 12
Mpaktnyeckoe 3aHatne: Cwuna. Pabota
cunbl. 3aKOHbI COXPaHEHMS

Tema 4. T[puHUMNBI OTHOCUTEMNBHOCTU
lanunea wn OuWHwTenHa. [locTynathbl
ONHLWTENHa. CneumnaneHas Teopusi
OTHOCUTENBHOCTH. MpeobpasoBaHus
JlopeHua. [MoHATMe 006 oOwen Teopumn
OTHOCUTENBHOCTU

Pasgen 2. MexaHudyeckue konebaHus u o
BOJTHbI




Tema 5. [apmoHu4yeckne konebaHus.
MasatHukn. CnoxeHune konebaHun
MpakTnyeckoe 3aHsaTHE: YpaBHeHue
rapMoHMYeckmx komnebaHun. CnoxeHune
Kkoneb6aHun.

10

ra

Tema 6. 3aTyxawowme M BblHYXAOEHHbIE
konebaHus. Pe3oHaHc

MpakTnyeckoe 3aHsaTHE: YpaBHeHue
3aTyxawowun  konebaHun.  OCHOBHblE
XapaKTEPUCTUKM.

10,75

Tema 7. Ynpyrme BOnHbl. BonHosoe
ypaBHEHMne

Pasgen 3. MonekynspHas  cdwusnka u
TepMoaANHaMumKa

Tema 8. OcHoBHOe ypaBHeHne MKT
nwgeanbHoro rasa. [lepeoe  Havano
TepMOANHaMMKN. Msonpouecchl.
TennoemkocTb.

MpakTuyeckoe  3aHATME:  YpaBHeHWe
COCTOSIHMSA naeansbHoro rasa. lNpumeHeHne
nepBoro Hayana TepMOAMHaAMUKM K
nsonpoteccam

12

Tema 9. BTopoe Havano tepmoguHaMuku.
OHTponus
MpakTuyeckoe  3aHATME:  BHYTpeHHss
SHEprns TEPMOOUHAMUYECKON CUCTEMBDI.
Pabota rasa. Tennota. W3meHeHne
SHTPOMUM

ra

Tema 10. CtaTuctudeckme pacnpeneneHus
Makceenna, bonbuymaHa

Tema 11. fABneHuns nepeHoca. ArperaTHoe
coctosiHMe  BewecTBa. [loBepxHOCTHOE
HaTskeHve. KanunnapHele aBneHns

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexyTodHas
atTecTtauus (3aver)

17

17

109,75

0,25

Pasgen 4. SnekTpocTatuka 1 aneKTpuyeckui
TOK

Tema 12. DnekTpunyeckoe nosfie B BaKyyMe.
HanpskeHHOCTb 3NEeKTPOCTaTUYECKOro Nonsi.
Teopema lNaycca.

JlabopatopHass  pabota:  Onpegenexve
yAenbHOro 3apsifa aneKkTpoHa

Tema 13. MNoTeHuman. LUnpkynaums sektopa
HaMNPsPKEHHOCTUN ANEKTPOCTATUYECKOro Nons.

10

ra

Tema 14. TMOCTOSAHHbBIN 3NEKTPUYECKUIN TOK.
3akoHbl Oma u [xoyns-JleHua
JlabopaTopHas pabora: 1.N3mepeHune
3MNeKTPUYECKOro COMNpPOTMBNEHMS
TEKCTUIbHBLIX MaTepuanos. 2. iccnegosarue
MOLLIHOCTU UCTOYHMKA TOKa U KoadhduumneHTa
nonesHoro AencTBus B 3aBUMCMMOCTU OT
CONPOTMBIEHUS HArpy3KK

Tema 15. DnekTpuyeckoe none B BELLECTBE.
OuanexkTpukn. MNMonapusaums GUINEKTPUKOB B
3NeKTpU4Yeckom none

JlabopaTtopHas pabota: 1. OnpegeneHue
ON3NEKTPUYECKON NPOHULLAEMOCTM XKNOKOCTH
pe3oHaHCHbIM MeTogom. 2. OnpepneneHue
ON3NEeKTPUYECKON NPOHULAEMOCTM TBEPAOro
ON3NeKTpuKa pe3oHaHCHbIM METOLOM.

Paspgen 5. MarHeTuam

ra




Tema 16. MarHuTHOe none B BakyyMe.
3aKkoHbl MmarHeTusama

JlabopaTtopHass pabGota: 1./ccnepoBaHue
MarHWTHOro nons coneHonga. 2.
OnpegeneHne MHOYKUMM MarHWTHOrO Mons C
NMOMOLLBK aHaNUTUYECKUX BECOB.

Tema 17. 4BneHne aneKkTpoMarHWUTHOM
MHOYKUMK.  YpaBHeHust  MakcBenna B
WHTerpanbHon oopme N Bakyyma
JlabopaTtopHass  paborta:  Onpegenexue
KoahdmumeHTa B3aUMHOW WHAYKUUW OBYX
KaTylek W MarHUTHOW  MPOHULAEMOCTU
MaTtepuana cepaeyHuka

Tema 18. MarHutHoe none B BewecTtee. [ua-
, Napa- n beppomarHeT1am.

ra

Pasgen 6. OnekTtpomMarHMTHbIE BOSHbI

Tema 19. OneKkTpOMarHWTHblE  BOJIHbI.
CeowicTBa 3MEKTPOMArHUTHbIX BOJTH.
UHTepdepeHumsa. Oudpakums
JlabopaTtopHasa pabota: 1. [Oudpakums
U3NyyYyeHNss renvm-HeOHOBOro fasepa MU
onpegeneHne  anameTpa  BOJSIOKOH 2.
OnpeneneHve ANWHbI BOSHbI CBeTa Mpu
noMowmM  AndpakunmoHHoOn  peweTtkn 3.
OnpepeneHve ANVHbI BONHbI CBeTa Mpu
NMomoLLn NMHTEPdEePEHLMOHHBIX Konevy,
HbloToHa

ra

Tema 20. Bsanmopencrteue
3NEKTPOMArHMTHOro n3ny4vyeHnst c
BewecTtBoM. 3akoHbl Penenis, byrepa.
MonsipnsoBaHHoOE 3NEeKTpoOMarHuTHoe
nanyyeHne. 3akoH Mantoca

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas
atTecTtauus (Ok3amMeH)

17

17

47

2,5

24,5

Paspgen 7. KBaHTOBas onTuka

Tema 21. TenmnoBoe u3y4yeHue. 3akoHbI
TENnmnoBoro U3nyyeHus

MpakTuyeckoe 3aHsATHE: OcCHOBHbIE
XapakTepUCTUKN  TennoBoro  U3nyveHus.
Mopenb uepHoro Tena. 3akoH Kupxroda.
3akoH Credana-bonbumaHa. 3akoH
cMelleHns BuHa

Tema 22. doTtoadhpekT. Apdpekt KomnToHa
MpakTuyeckoe 3aHATUE: YpaBHeHne
ONHLWTENHa. "KpacHas rpaHuua”
doToadpdekta. MameHeHne AOnvHbl BOSHbI
npu adppekte KomntoHa

JlabopaTtopHaa pabota: 1.0npeneneHue
paboTbl  Bbixoga  (POTOSNEKTPOHOB 2.
N3y4eHne BHYTpeHHero potoaddekra

12

Tema 23. ®opmyna [MnaHka. [NocTosaHHas
MnaHka. BonHbl ae Bponns. KopnyckynsapHo-
BOMHOBOWN Ayannsm

MpakTtuyeckoe  3aHaTMe:  CoOOTHOLWEHME
HeonpeaeneHHocTel en3eHbepra
JlabopatopHas  paborta:  Onpegenexue
MOCTOAHHOWN lNnaHka c MOMOLLbIO
ONTMYECKOro NMpomeTpa

12

ra

Tema 24. BonHoBas dyHkuusa. Yactuua B
OAHOMEpPHOM noTeHUuanbHON ame.
YpaBHeHue LpeanHrepa
MpakTnyeckoe 3aHsaTHE:
LWpeanHrepa ns Yactuubl B ave

YpaBHeHne

12

15




Pasgpen 8. AtomHas dwusuka. Dusuka
TBEepaoro tena. ®usnka aToMHOro sapa

Tema 25. CtpoeHne atoma. OnbiTbl
Pesepdopaa. Teopus bopa

MpakTnyeckoe 3aHATME: BopoBckas Teopus
BOAOPOAONOA0OHOro atoma

JlabopatopHas  paborta:  Onpegenexue
nocTosHHbIX Pnabepra v MNnaHka no nuHMsim
CchnekTpa ncnyckaHusa sogopona

Tema 26. YpasBHeHue LpeauHrepa ans
aToma Bogopoga

Tema 27. 30HHas Teopus TBepAabIX Ten.
Jlazepsbl

JlabopaTtopHass pabota: W3yyeHue p-n
nepexoga B NonynpoBOAHMKAX

Tema 28. CrTpoeHne aTOMHbIX s4ep.
PaguoaktuBHocTb. [leneHve saep. AnepHole
peakumun. drnemeHTapHble YacTulbl
MpakTnyeckoe  3aHATHE: Onpepenenune
nepvoga nonypacnaga pagvoaKkTUBHOMO
BelllecTBa

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyTodHas
aTTecTtauus (Ok3amMmeH)

12

ra

10

14

15

17

17 17

102

2,5

245

Bcero koHTakTHas pa6bota u CP no
AVCLUMUNNnHe

124,25

307,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBsoe npoekTupoBaHne y4ebHbIM NnaHoM He NpeaycMOTPpeHo

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KpUTepueB U CUCTEMbI OLlEHMBAHUA pe3yrbTaToB 06y4yeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Ko HanmeHoBaHWe oLeHOYHOro
MokasaTenu oLueHnBaHWs pesynbTaToB 00y4YeHus
KoMneTeHummn cpencrtea
dopmynnpyeT 1 UHTEPNPETUPYET OCHOBHbIE 3aKOHbI:
MEeXaHUKW, MOMEKyNApHON OU3NKM U TEpMOAMHAMMKK, AneKkTpuyecTBa|Bonpocekl YCTHOIO
OMK-2 N MarHeTmama, KBaHTOBOW (PU3NKN. cobecenoBaHus

PelwaeT TMnoBble 3agavm No OCHOBHbLIM pa3aenam Ouanku. MpakTNKo-OpMeHTUPOBaHHbIE
CooTHocuT cnoco6bl 06paboTkm pes3ynbTaToB y4yebHoro|3agaHuns
nabopaTopHOro sKCNepUMEHTa C drIEMEHTaMN TEOPUM NOrPELUHOCTH.

5.1.2 Cucrtema n KpuTEpPUN OLlEHUBaHUSA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

LLikana oueHuBaHna

YcTHoe cobecenoBaHune

MNMucbmeHHasn paboTa

5 (oTnnyHO)

O6yyatoLimitcs nokassiBaeT BCECTOPOHHEE
1 rny6okoe 3HaHWe OCHOBHbBIX (OU3NYECKMX
3aKOHOB, CBOGOOHO OpWEHTUpyeTCcs B
OCHOBHbIX  MOHSATWSIX,  TEPMMHAX W
onpegeneHnsix npu  OTBeTe;  YCBOWN
OCHOBHYIO 1 3HAKOM C [OMOSTHUTENBHOW
nuTepaTypol; OOBACHSET B3aUMOCBS3b
OCHOBHBIX (DU3NYECKMX 3aKOHOB U KX
3HayeHne ans nocnenyoLel
npodeccuoHanbHoii [eATenbHOCTH;
NPosIBNSIET TBOPYECKUE CMNOCOGHOCTU MU
WMPOKYIO 3pYAMUMIO B  MCMONb30BaHWUU

y4yebHoro matepuana.




O6yyatoLmincst nokasbiBaeT AOCTATOYHbIN
YPOBEHb 3HAHWA OCHOBHBIX (PUINYECKUX
3aKOHOB, OPWEHTUPYETCS B  OCHOBHbIX
MOHSATMSIX U OnpefeNieHusix;  YCBOWI
4 (xopoLuo) OCHOBHYI0 nuteparypy; fJonyckaeT
He3HauuTeslbHble  MOrpelHoCcT  Npu
OTBETax Ha BOMpPOCHbI 3K3aMeHaLMOHHOro
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 rny6okoe  3HaHue
OCHOBHbIX (DU3NYECKUX 3aKOHOB, CBOGOAHO
OpPUEHTUPYETCS B OCHOBHbIX MOHSATUSIX,
TEPMUHAX W ONpefeneHusx;  ycBoun
OCHOBHYIO U 3HAKOM C [OMOSHUTENbLHOM
nuTepaTypou; MoXeT 06BSACHUTL
B3aIMOCBSI3b  OCHOBHbIX  (PU3NYECKUX
3aKOHOB U MX 3HAYeHWe Ans nocrneayoLlen
npodeccuoHanbHoii [esTeNnbHOCTY;
NpOsIBNSIET TBOPYECKMEe CrnocoBGHoCTU B
CMosib3oBaHUM y4ebHoro maTepuana.

O6yyalolminics He UMeeT [OCTaTOYHOro
YPOBHSI 3HaHWUSA AMUCLUUMNMUHBI, HE MOXeT
cchopMynMpoBaTb OCHOBHblE (hU3UYeckue
3aKOHbI; MII0X0 OPUEHTUPYETCS B OCHOBHBbIX
He 3auteHo MOHATUSX U ONPEeAENEHUsIX; NINoX0 3HAKOM C
OCHOBHOW nWTepaTypoii; AonyckaeT npu
OTBETE Ha 3a4eTe CYLLUEeCTBEHHbIE OWNGKU U
HE MOXeT YCTpaHUTb WX [Oaxe noj
PYKOBOZCTBOM NpenogasaTensi.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UJIN NUHble MaTepuarnbl, HeO6XxoAMMble AN OLeHKN 3HAHUW, YMEeHUHN,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Cemectp 1

KuHematuka nocTynaTesibHOro ABM>XeHuna MaTepmaanon TOYKMU

KuHemaTuka BpawlaTesibHOro ABM>XeHus MaTepmaanon TOYKM U TBEPOOro Tena

CeAa3sb mMexay NNHENHBIMU 1 YrnoBbIMU XapakTepUCTukamm OBmxeHus.

OuHamuka nocTynaTesibHOro ABMXXEeHUA. MoHaTue LUeHTpa nHepuunn. 3akoHbl HbtoToHa

alhlwIN]|-

MoHaTne 06 mnMnynbce, MOMeHTe nMmnyrnbca, MOMEHTE CUNblI




6 MomeHT nHepummn TBEpAOro Tena

7 OdvHamuka BpaLLaTenbHOro ABMXKEHWUA 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 UMnynsca

12 CBoKcTBa NpOCTpaHCTBa M BPEMEHU: OAHOPOAHOCTbL NPOCTPAHCTBA, U30TPONMNS NPOCTPAHCTBA,
OQHOPOAHOCTb BpemeHU. CBA3b C 3aKOHaMW COXpaHeHUs

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

14 Moctynatel OJMHWTENHa

15 MpeobpasoBaHus koopanHaT U BpeMeHu JlopeHua

16 Cnepnctsus us npeobpasoBaHuii llopeHua

17 PensTMBUCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN. PenaTuBncTckas gMuHaMmmka

18 B3anmocsssb macchl 1 aHeprum. dopmyna OuHLWTENHa

19 MoHATne 06 o6LLEe TeopuUn OTHOCUTENBLHOCTH

20 KonebaTenbHoe aBwkeHne. [apMoHUYeckme nuHenHble konebaHus

21 CnoxeHve ogHOHanpaBneHHbIX U B3aUMHO NepneHAMKYNSPHbIX konebaHui

22 3atyxatowme konebaHus

23 BbiHy>xgeHHble konebaHus. PesoHaHc

24 BonHbl B ynpyrow cpege

25 YpaBHEHWe NII0CKOW BOSHbI

26 BonHoBoe ypaBHeHue

27 OcHoBHble nonoxenuns MKT rasos. VigeanbHbi ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [anstoHa

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

30 Yucno cteneHen ceoboabl MoONeKyn naeanbHoro rasa. Pabota u BHyTPEHHSA SHeprusa naeanbHoro rasa

31 lMepBoe Hayano TepMoanHaMMKN

32 M3onpouecchbl

33 TennoeMKocTb MaeansLHOro rasa

34 ApnabaTtndeckuii npouecc. YpaBHeHue aguabaTbl

35 MoHaTne 06 aHTponum no Knaysuycy. Kayectso aHeprum

36 CraTtnctmdeckui Bec. QHTponusa no bonbumaHy

37 BTopoe Ha4ano TepmMoguHamMukm

38 PacnpegeneHvne monekyn no ckopoctsiMm (pacnpegeneHve Makceenna)

39 BapomeTpuyeckasn opmyna.

40 PacnpegeneHue monekyn no sHepruam (pacnpegeneHve bonbumaHa)

41 dusmnyeckas knHeTvka. CpeaHas AnvHa cBoboaHoro npodera v ahPeKTUBHbBIM AUaMeTP MOJSEKYI

42 ABneHuns nepeHoca

43 ArperaTHoe cocTtosiHMe BelecTBa. Kpuctannumyeckue n amopdHble Tena

44  |YpaBHEHWe COCTOSIHMS pearnbHOro rasa. /13otepmbl peanbHoro rasa

45 dasoBble nepexogbl. TponHasa To4ka

46 Mogenwu ctpoeHnus xungkocten. [NoBepxHOCTHOE HaTskeHne. KanunnspHble aBneHus
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47 OnekTpuyeckune 3apsabl. Mogenb To4e4HOro 3apsida U MOAENM C HenpepbiBHbIM pacnpegeneHnem 3apsga

48 3akoH KynoHa. HanpskeHHOCTb 3neKkTpocTaTU4eckoro nons.

49 IMoTOK BEKTOpa HaNpshPKEHHOCTU aneKkTpocTaTndeckoro nons. Teopema Maycca ans sekropa E

50 Pac4yeT anektpuyeckoro nons cdepsbl C NOMOLBI0 Teopemsl [[aycca

51 PacuyeT anektpuyeckoro nonsi GeCKOHEeYHOW MIOCKOCTM C NOMOLLLIO TeopeMbl Maycca

52 PacueT anekTpuyeckoro nomnsi 3apsKeHHoro wapa ¢ nomoLLbo Teopembl [Maycca

53 PacueT anekTpuyeckoro nons 3apsKeHHoro uunuHapa ¢ NnomMoLLbo Teopembl Maycca

54 MoTeHumnan aneKkTpocTaTU4YeCcKoro Nong.

55 MoTeHuman nons 3apskeHHoN cdepbl

56 B3ammocBs3b Mexay HanpsiXkeHHOCTbIO U NOTeHLManom

57 Linpkynauma sektopa E. Teopema o unpkynsumm sekropa E

58 MocTosiHHBIV anekTpudeckuin Tok. Cuna Toka. BekTtop nioTHOCTM Toka




59 3akoH Oma B uHTerpanbHom n guddepeHuymnansHon opmax.

60 3ﬂeKTp0LI,BI/I)KYLIJ,aﬂ cuna UCTOYHUKa TOoKa

61 3akoH [xoynsa JleHua B uHTerpansHomn n guddepeHumnansHon popmax

62 SﬂeKTpVI‘-IeCKOG noifne B BeLlecTBe. nOﬂﬂprle N HENONAPHbIE OU3NEKTPUKN

63 ,D,VISJ'IeKTpVIKVI BO BHELUHEM 3J1EKTPUYECKOM none. BeKTOp nonAapn3oBaHHOCTN. ,D,VISJ'IeKTpVILIeCKaﬂ
NnpoHNUaeMOCTb

64 MarHuTHOe none B Bakyyme. BekTop MarHMTHOM MHOYKLUK

65 MHAYKUMA MarHUTHOro Nonsi NPSAMONIMHEHOrO NPOBOAHMKa ¢ TokoM. 3akoH bBuo Casapa Jlannaca

66 Mone kpyrosoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM rone

68 Cwuna JlopeHua

69 lMoTok BekTOpa MarHUTHOM nHaykuun. Teopema Maycca ons MHQYKUMM MarHUTHOMO Moss

70 |Teopema o UMpKYNALUM MHOYKLMN MArHUTHOO MOMS MO 3aMKHYTOMY KOHTYPY. 3aKOH NMOMHOro ToKa.

71 MarxuuTtHOe none coneHounga. MarHuTHoe none TOopounaa

72 fBneHve anekTpomarHMTHON MHAyKuMn. 3akoH Papages JleHua

73 AsneHne camonHaykumn. IHOYKTUBHOCTL KOHTYpa

74 BaanmHas nHgykums. TpaHcgopmaTop

75 OHeprus anekTpUYEecKoro U MarHMTHoro nonsi. Bektop MonHTUHra

76 YpaBHeHua Makcsenna B MHTerpanbHon dopme 4518 Bakyyma

MarHuTtHoe none B BeLlecTBe. BeKTOp HaMarHM4eHHoOCTH. Hal'lpﬂ)KeHHOCTb MarHuTHoro nons. MarHuTHaga
npoHNUaeMOCTb

77

78 YpaBHeHusi Makceenna B guddepeHumansHon dopme

79 Buabl marHeTrkoB. [JuamarHe Tk U napamarHeTmkm

80 |PeppomarHeTuku

81 OrneKkTpoMarHuTHble BOJHbI. CBOMCTBA 3N1EKTPOMArHUTHbLIX BOJTH

82 MHTepdepeHuns ceeTa

83 UHTepdepeHUmMst B TOHKNX NIIEHKaX

84 MpuHumn MNonreHca ®peHens

85 Oundpakuus ceeta. Metoq 30H PpeHens

86 Ondpakuusa dpayHrodepa Ha wenu. AndpakunoHHas  peLueTka

87 Monapwusauna ceeta. Bugbl nonspusaumm

88 Monsapwu3saTtopbl. 3akoH Mantoca

89 Monsapusaunsa npy oTpakeHnn n NnpenomMneHnn ceeta. 3akoH bproctepa

90 |[OBoiiHoe nyyenpenomneHve B kpucTannax. Juxponsm

91 WckycctBeHHOe aBoviHoe nyyenpenomneHmne. ddekTt Keppa

92 OnTtnyeckas akTMBHOCTb BewlecTB. ekt Gapages

93 PaccesHue cBeTa. 3akoH Panes

94 MornoweHue ceeta. 3akoH byrepa
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95 |Tennosoe nany4yeHue. MNMoHsaTME 06 abCOMNIOTHO YepHOM Tene

96 3aKoHbI TENNOBOro U3ny4yeHus

97 dopmyna Paneda-[xuHca. YneTpadwmonetoBas katactpoda

98 MMnoTtesa MNnaHka. QHeprus oToHa

99 |dopmyna MnaHka Ansa Ma3ny4yeHuss abCoroTHO YepHOro Tena

100 |BHewHu cpotoaddekT. 3akoHbl choToaddekTa

101 |Popmyna SnHwWTenHa anga dpotoaddekTa

102 |3ddekt KomntoHa

103 |KopnyckynsipHO BOfIHOBOM Ayann3m MUKPOOOBEKTOB

104 [TwnoTe3a ge bponns. BonHbl ae bponns

105 |Ocobble cBocTBa MUKPOOOHLEKTOB

106 |CooTHoweHuA HeonpeaeneHHocTen Men3eHbepra

107 |CnepncTBus COOTHOLLEHUSA HeonpeaeneHHocTten NenseHbepra

108 |BonHoBas dyHkums. MNprHUMN cynepnos3mummn B KBAQHTOBOW MeXaHuke

109 |YpaBHeHue LpegunHrepa ansa cBo6o4HON YacTumLb

110 |YacTtuua B 6eckoHeYHO rnybokon OgHOMEPHOW NOoTeHUManbHon ame. KBaHToBaHMe aHeprum

111 |CTtpoenune atoma. OnbiTbl Pe3epdopaa

112 |MNoctynatel Bopa




113

OnbIT ®paHka 1 Nepua

114 |Teopusa bopa atoma Bogopoaa 1 BOAOPOAONOA0GHbIX MOHOB

115 |3akoHOMEPHOCTM B aTOMHbLIX CNEKTpax

116 |HepocTtaTtku Teopum bopa

117 |YpaBHeHue WpeaunHrepa ans atoma Bogopoaa

118 |KBaHTOBbLIE Uncna. [pocTpaHCcTBEHHOE KBaHTOBaHME

119  |MNpwuHuwmn Maynu

120 |[MHorosnekTpoHHble aToMbl. [leproanyecknii 3akoH MeHgeneesa

121 |3oHHada Teopus TBepAbIxX Ten. MeTtannbl, AU3NEKTPUKU

122 |MNonynpoBogHukn. [NpoBOAMMOCTM P U N TUNOB

123 |CumMeTpUYHbIE N aHTUCUMMETPUYHbIE BOMHOBbIE (OYHKUMW. BO30HbBI 1 hepMUOHbI

124 |Ctatuctuka ®epmu-fupaka. YposeHb epmu

125 |KoHTakTHas pasHOCTb NOTEHLManos

126 |TepmoanektpuyectBo. Tepmonapa

127 |p-n nepexop

128 |[NonynpoBOAHMKOBLIE TPMOL,

129 |CnoHTaHHOE 1 BbIHYXAEHHOE n3nyyeHve. Jlasepsbl

130 |TpexypoBHeBas cxema nasepHon reHepauun. MetactabusbHbIN YpOBEHb

131 |YeTbipexypoBHeBasi cxema nasepHon reHepauum

132 |HekoTopble NpUMeHeHWs Nia3epHOro U3nyyeHus

133 |CTtpoeHune aToMHOro sigpa. QHeprns CBA3N HyKNOHOB B sgpe. 3oTonbl

134 |dedvekt macchl. YaenbHasi 3Heprusa CBsI3n HyKINOHOB B sApe. AJepHble cunbl

135 [Mopgenu agpa

136 |PagmoaktuBHOCTbL. 3aKOH pagMOakTUBHOIO pacnaga

137 |Bugbl pagnoaktuBHOro pacnaga

138 |ApepHble peakuun. LienHas peakumnst Ha MeAfIeHHbIX HEUTPOHaxX

139 |ApepHbi peakTop

140 |TepmosinepHas peakums

141 B3anmogenicTBme pagnoakTMBHOIO U3ny4eHuns ¢ Bewwectsom. bronormyeckoe genctene pagmoakTMBHOIO
n3ny4yeHus

142 |Knaccudukauusa anemeHTapHbix Yactuu. [oHaTue o ctaHgapTHOM Mogenu

143 |KBapkoBasi mogenb sapa

5.2.2 TunoBble TECTOBbIE 3a4aHus

He npeaycmoTpeHo




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

1. Teepaoe Teno BpallaeTca BOKPYr HEMOABWKHOM OCK MO 3aKoHy ¢ = 6t-2t3, pag. Havtu yrnoBoe yckopeHve B
MOMEHT OCTaHOBKW Tena.

2. Teno maccon 2 kr nepemeliaeTcs cunou F Bgons ocu x. KoopauHaTta Tena MeHseTCcs No 3akoHy x=2t+t +1,
M. Kakyto paboTy coBepunt cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyaa 3atyxawwmx konebaHun mMasTHMKa yMeHbLUMNach B € pa3. KakoB koaddpumumneHT
3aTyxaHusa 3?

4. B HekOoTOpOW TeMnepaTypHon 06nacTv aHTPONUSA TepMoaNHaMUYECKON CUCTEMbI MEHAETCS C TeMnepaTypom
no 3akoHy S=5T, /K. Kakoe konmyecTBO TEMMOThI NOMy4aeT cuctema npwm

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

5. B anekTpocTatuyeckom none, 06pasoBaHHOM CUCTEMOW pacnpeaeneHHbIX 3apsaoB, NoTeHUMan MeHsieTcs no
3aKOHy @=4x?+32z2 B. HanTn HanpsXeHHOCTb 3NeKTPMUYECKOro nomsi B TOUKe C

KoopauHaTamm x=1Mm, z=1Mm.

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

7. Cvna Toka B NPOBOAHUKE paBHOMEPHO BOo3pacTaeT oT 0 A0 4A B TeveHue 4c. OnpenenuTb 3apsag, NpoLweawmnmn
npv 3TOM MO NPOBOOHWKY.

8. MarHuTHbIA NOTOK Yepe3 corneHoup paBeH 125B6. NHOYKTMBHOCTbL 3TOro coneHoupa 5MH. Onpegenutb
KONMM4eCcTBO BUTKOB COfleHonaa, eCnu no HeMy NpoTeKkaeT TOK Cunon S5A.

9. Ilyy cBeTa, npoxoas 4yepes crnou nbaa (n1 =1,31), nagaet Ha anma3sHyo NNacTUHKY (n2 =2,42), yactn4yHo
oTpaxaeTcsi, YaCTU4YHO npenomnseTcs. Kakum gomnxkeH 6biTb yron nageHus,

YTOObI OTPaXKEHHBIN MyY ObIN MaKCMManbHO MONSPU30BaH?

10. OnpegennTb ANUHY BOSHbI, OTBEYalOLWEN MaKCUMyMy UCMycKaTenbHOW cnocobHOCTN abCoONOTHO YepHOro
Tena, ecnv ero aHepreTnyeckas CBETMMOCTb paBHa 3BT/cM?.

11. OnpegennTb MakCUMarbHYH CKOPOCTb (DOTOIANEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NYy4YeHNEM
¢ AnvHon BonHbl 200HM.

12. Kakomy yrny paccesiHusi oTBe4aeT MakCManbHOe KOMNTOHOBCKOE CMELLeHNE AfNWHbI BOSHbI?

13. Hantn gnuHy BonHbl Ae Bponns Ons anekTpoHOoB, NpoLUeAlnX YCKOPSHOLWYHO pasHOCTb NOTEeHUMarosB
A@=100 B. HayanbHOI CKOPOCTbIO IMIEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHOCTb BO3OYXAEHHOro cocTtosHMA aTtoma Bogopoga 10 c. Yemy paBHa HeonpegeneHHoOCTb B
onpeaeneHun 3HepreTMYecKoro ypoBHsa atoma?

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

5.3.1 YcnoBusa gonycka oby4aroLerocs K NpoMexXyTo4yHoM aTrectauum U NnopsiaoK NMKBMAALMM akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBeaeHe NPOMEXyTOYHOW aTTecTaumm pernameHTUPOBaHO NoKanbHbIM HOpMaTMBHbIM aktom CM6IYITA
«lMonoxeHne 0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauun obyqatoLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucCUUnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE ET]

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTalum No ANCUUNIINHEe

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

6. YYHEBHO-METOOUWYECKOE N UH®OPMALMUWOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHan nutepatypa

ABTOp 3arnasue | M3gaTtenbcTBo oo nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
Omutpunesa, E. . dunsmka Capatos: An Nn 3p 2019 http://www.iprbooksh
Megua op.ru/79822.html
Bornkos, A. ®.,|Kypc dpmanku. B 2 Tomax. T.1. http://www.iprbooksh

Jlymnwnesa, T. IM. dusnyeckmne OCHOBbI op.ru/105812.htmi

oHeuk: [JoHeuknn
MexaHukn.  MonekynsapHas Roneuk: lonew

HaUMOHanNbHbIN

dursmka M TepmMoauHaMMKa. . 2019
TEXHUYECKUN
OnekTpocTaTtuka.
o . yHMBEpCUTET
MOCTOSAHHBIN 3MEKTPUYECKUIA
TOK. DNEKTPOMarHeTu3m
KpacHos, n. O, |®Pusmka. B 2 vactax. 4.1 KpacHospck: Cnbumpckui http://www.iprbooksh
Kyapssuesa, O. A, rocyaapCcTBEHHbIN op.ru/107230.html
Mapkoea, O. IO, YH/BEPCUTET HayKu U 2020
tOwkosa, E. 1O. TEXHOMOMMN NMEHU

akagemuka M. .
PeweTtHeBa




Bonkos, A. r.,|Kypc dwmsumkn. KsaHTOBas EkaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A.,|dunsnka Ypanbckui 2017 op.ru/106401.html
Menkux, A. B. deaepanbHbIN
yHUBEpCUTET
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
HacoHos, A. O.|Pusnuka B npumepax u| BapHayn: AnTanckuii http://www.iprbooksh
Hosuumxuna, T. W, |3apavax rocyaapCTBEHHbIN 2017 op.ru/102878.html
[eHucosa, H. H. negarornyeckum
yHUBEpPCUTET
CtenaHoBa, B. A, |®Pusuka.Y.2. dnektpnyectso Mockga: ManaTenbckuit http://www.iprbooksh
YBapoBa, n. ®.,[n marHeTnam. OnTuka ’ 2014 op.ru/98109.htmi
Oom MNCuC
KanytkuHa, [. E.
31031H, A. B.,|®u3mka. Y.1. MexaHuka MockBa: Akagemuieckuil http://www.iprbooksh
Mockosckuin, C. b., ' 2020 op.ru/110169.htmi
NpoeKkT
Typos, B. E.
OkoHomoBa, JI. H.,|®usmka: anekTpu4ectso u http://www.iprbooksh
Mygpeuosa, Jl. B.,|marHetuam. 4. 2 . o op.ru/98087.html
- Mocksa: Nsgatenbckui
Jlorayés, n. n., [lom MACIC 2015
Myparos, P. 3.,
Yepeneukon, E. b.
MNepmuros, A. B.|O6waa dusmka. 3agaum c| Capatos: BysoBckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLeHnamu obpasoBaHue op.ru/95156.html
Kabnykosa H.C. ®dunsnka. OCHOBHblE 3aKOHbI http://publish.sutd.ru/
MEXaHWKM U MONEKYNSAPHON cre.: crieryntg 2019 tp_ext_inf_publish.ph
dU3NKK p?id=2019125
CtenaHoBa, B. A, |®Pusnka. MexaHwnka 1| Mockea: 3agaTenbckui 2020 http://www.iprbooksh
YBaposa, U. . MornekynspHasi ousnka Oom MNCuC op.ru/106744.html
CabbinuHckuin, A. B.  [®uavka B 3agavax Y.2.|Benropoa: Benropoackuii http://www.iprbooksh
AnekTpocTaTtuka, rocyapCTBeHHbI op.ru/106207.html
NOCTOSAHHbIN TOK, TEXHOMOrMYeCKnI 2019
3NEeKTPOMarHeTM3m yHuBepcuTeT um. B.T.
LWyxoea, 36C ACB
MNoroxux, C. A.|®unsnka. COopHUK 3agad. Hosocunbupck: http://www.iprbooksh
Crtpenbuos, C. A. MexaHvka, mMonekynspHas HoBocubupckui op.ru/98754.html
dursuka, TepMoauHamuKa, rocyapCTBEHHbIN 2019
aneKkTpocTaTuka TEXHUYECKMI
YHUBEPCUTET

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

1.EQMHBIN nopTan MHTEpHET TeCcTUpoBaHus B cdepe obpasoBaHusa [OnekTpoHHbin pecypcl. URL:http://www.i-
exam.ru/.

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

3.Y4yebHo-06pa3oBaTenbHas du3nko-maTemaTmyeckas 6ubnmnoTeka [OnekTpoHHbIN pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

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

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

6.Matepuanbl  MiHdopMauuoHHo-ob6pa3oBaTenbHON  cpedbl  3aouvHou  dopmbl  0bydeHns  CI6IYMNTA
[OnekTpoHHBIN pecypc].

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

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

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

6.3 NMepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpoCTpPaHAeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

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

Ayautopus OcHalleHne

MynbTumeauiiHoe obopyaoBaHue, cneunanuapoBaHHas mebenb, Aocka
JlekunoHHasa ayautopus

CneumanuaunpoBaHHas Mebenb, Jocka
YyebHasa aygmutopus
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