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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMNETEHLMMN 0by4YatoLlerocs B o6nactv pmankn ans UCnosib3oBaHNs
3aKOHOB U3MKKN, PU3MYECKMX METOAOB MUCCNeaoBaHUs 1 aHanu3a B obbeme, HeobxoaMMoM Ans NpodeCccMoHanbHOM
[EeATeNnbHOCTH

1.2 3apgauv AUCLUMUNNUHBI:

*M13yunTb OCHOBHbIE (hM3NYECKME 3aKOHBI, FPaHMLbl 1 06NacT X NPUMEHEHUS

*N3yunTb CUMBONKKY hn3nyecknx 0603Ha4EHMIN U OCBOUTL OCHOBHBIE CNIOCOObLI peLLIEHNs M aHanm3a u3nyeckmx
3agad

*Pa3BunTb HaBbIk1 M3NYECKOrO MbILLNEHNS, yMEHUSA paboTaTk C pas3nuyHbiMy npubopamm

*BecTtun npodheccrmoHanbHbIN aHanua pesynbTaToB Hay4yHO-NabopaTopHOro akcnepumeHTa

*OCBOUTbL HaBbLIKM CTaTUCTUYECKOW OOpaboTKM pe3ynbTaTOB SKCMEPUMEHTOB, CaMOCTOATENbLHO BbiOMpaTb
MeToAbl 06paboTKM pe3ynbTaToB U3MEPEHWI

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHas NoAroToBka NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLUIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:

OvcumnnuHa 6asupyeTcs Ha KOMMNETEHLUMSAX, COOPMUPOBAHHbIX Ha NpeablayleM ypoBHe o6pa3oBaHus

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH NpMMeHATb eCTeCTBEHHOHaY4YHbIe U OOLWEeNHXKeHEPHbIe 3HaHUSA, MeToAbl MaTeMaTU4ecKoro
aHanusa u MoAaenupoBaHUA, TEOPETUYECKOro N 3KCNepuMeHTanbLHOro uccrnegoBaHus B npocgeccnoHanbHOM
[eATeNbHOCTH;

3HaTb: -OCHOBHbIE 3aKOHbI U CbVI3VILIeCKVIe ABIEeHuA; - q3VI3VI‘-IeCKVIe BEJTNMYMHbI N KOHCTAHTbI, X onpeaerneHna n eanHunUbl
n3mMepeHnd; - OCHOBHbIe crnocoo6sbl O6p360TKVI pe3ynbTaToB dKCNEepUMEeHTaribHbIX nccrnegoBaHui

YMeTb: -ucnonb3oBatb cbmamqecme 3aKOHbI N OOBACHATD CbVI3VILIeCKVIe ABNEeHUA Ond peweHna pa3nnyHbiX 3agad
BnapeTtb: - HaBblikamu NPaKTN4EeCKOro NnpMMeHeHnAa 3aKoOHOB q3VI3VIKVI




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMINHE

HanmeHoBaHue n cogepxaHue pasaernos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

KoHTakTHas paboTta

Jlek. Mp.
(vacol) | (vachr)

Nab.
(vacel)

CP
(vachbl)

MHHoBaLU.

dopmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. MexaHuka

Tema 1. KuHematnka noctynaTenbHOro u
BpaLLaTenbHOro ABMKEHNS MaTeprarnbHON
TOYKM

MpakTtnyeckoe 3aHaTME: KuHemaTtunyeckme
XapaKTEPUCTUKN: CKOPOCTb,  YCKOPEHME,
nyTb, NepemMeLLeHue.

JlabopaTtopHass paborta: BsepeHune B
Teoputo NOrpeLlHOCTEN. MeToabl
06paboTkM pe3ynbTaToB U3MEpPEHUN

ra

Tema 2. 3akoHbl Hbl0TOHa

Mpaktunyeckoe 3anatme: |, 1, 1l 3aKoOHbI
HbloToHa gns nocTynatenbHOro U
BpaLLlaTenibHOro ABWKEHNUS.

ra

Tema 3. [duHamuka nocTynaTenbHOro wu
BpaLlaTenbHOro ABWXEHUsS TBEPAOro Tena
MpakTtnyeckoe 3aHsATME: MOMEHT cunbl.
YpaBHEHME AOWHaAMMKM  BpalaTenbHOro
OBwkeHuMss  TBepgoro Tena. MowmeHT
NHepLun

JlabopaTtopHass paborta: Onpegenenune
MOMEHTa MWHepuun TBepAblX Ten u
npoBepka OCHOBHOIO 3akoHa AWHAMWKK
BpaLLaTENbHOrO ABMKEHUS

ra

Tema 4. CsowctBa NpoCTpaHCTBA W
BPEMEHUN N 3aKOHbI COXPAHEHUSI SHEPTUK,
UMMynbca 1 MOMEHTa UMMynbca
Mpaktnyeckoe 3aHsaTMe: Cuna. Pabota
cunbl. 3aKOHbI COXPaHEHMS
JlabopaTopHoe 3aHaTuMe: [poBepka 3akoHa
COXPaHEHMWS1 SHEPTUK

ra

K,O

Pasgen 2. Teopusi  OTHOCUTESIbHOCTMW.
MexaHunyeckme konebaHus 1 BOmHbI

Tema 5. T[lpuHUMNBLI OTHOCUTENBHOCTU
lanunea wn OJuWHwTenHa. [locTynathl
OWHWTENHA

Tema 6. CneunanbHas Teopusi
OTHOCUTENBHOCTMW. MpeobpasoBaHus
JlopeHua. TlloHaTME 06 obwen Teopun
OTHOCUTENBHOCTU

Tema 7. NapmoHunyeckme konebaHus
MpakTnyeckoe 3aHATME:Y paBHEHUE
rapMmoHundecknx konebaHun. CrnoxeHune
koneb6aHun.

JlabopaTtopHass paborta: Onpegenenune
MOMEHTa MWHepuun Tena npu MNOMOLLM
KPYTUNBHbIX KonebaHum

2,75

ra

Tema 8. 3aTyxawwme u BbIHYXAEHHbIE
KonebaHus. Pe3oHaHc

MpakTnyeckoe 3aHsaTHE: YpaBHeHue
3aTyxaowun  konebaHun.  OCHOBHble
XapaKTEPUCTUKN.

JlabopaTtopHass pabota: Onpegenenune
norapmgmMmyecKoro [eKkpeMmeHTa n
KoahdUuLIMEHTA 3aTyxaHUs

ra

OK




Tema 9. Ynpyrme BonHbl. BonHoBoe
ypaBHeHwue

Pasgen 3. MonekynspHas
TepMoAMHaMmKa

dusunka wu

Tema 10. OcHoBHOe ypaBHeHne MKT
naeanbHoOro rasa. MepBoe Havano
TepMOANHaAMMKN. WM3onpouecchl.
TennoemkocTb

MpakTnyeckoe 3aHsaTHE: YpaBHeHue
COCTOSIHMA uaeanbHoro rasa. lNpumeHeHune
nepBoro  Havyana TepMOAUHAMUKM K
nsonpoteccam

Tema 11. BTopoe Havano TepmMoauvHaMUKM.
OHTponus

MpakTuyeckoe 3aHsATHE: BHyTpeHHsiA
SHEprns  TEPMOLAMHAMUYECKOW  CUCTEMBbI.
Pabota rasa. Tennota. W3meHeHue
SHTpONUK

JTabopaTopHas paborta: M3ameHeHne
SHTPOMMUU MPU N30XOPUHECKOM OXNaXAEHUN
BO3ayxa

ra

Tema 12. Ctatuctudeckme pacnpegeneHus
MakcBenna, bonbLmaHa

MpakTnyeckoe 3aHATHE: dyHKLMA
pacnpeneneHua Mofekyn Mo CKOPOCTAM.
3akoH Makcsenna. ®opmyna bonbumaHa

ra

Tema 13. ABneHusa nepeHoca
JlabopatopHas  paborta:  OnpegeneHue
cpegHen AanuvHbl cBobopgHoro npobera wu
AP HEKTUBHOIO AnameTpa MOMEKy

Tema 14. ArperaTHoe COCTOSIHME BeLLECTBa.
lMoBepxHOCTHOE HaTskeHue. KanunnspHble
SABNEHNS

ra

K,O

WNtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
atTectauus (3aver)

17

17

17

56,75

0,25

Pasgen 4. OnekTpu4ecTBO U MarHETU3M

Tema 15. DnekTpuyeckoe norne B BaKyyme.
HanpsKeHHOCTb SMEKTPOCTaTUYECKOro Nons.
Teopema [aycca. lNoTeHuman. Lupkynauus
BEKTOpa HanpsiXeHHOCTH
anekTpoctartnyeckoro nons. [MOCTOAHHbIN
anekTpuyeckuit Tok. 3akoHbel Oma n [xoyns-
JleHua

Mpaktnyeckoe 3aHaTWe: 3akoH KynoHa.
OnekTpocTtaTnyeckoe none " ero
HanpsPKEHHOCTb.  [pMMeHeHMe  TeopeMmbl
aycca kK pacyeTy nonen B Bakyyme. CBsA3b
MeXay HanpshKeHHOCTbIO WM MOTEHUMasniom.
3akoH Oma onst OAHOPOAHOro yyacTka Lenu.
PaboTa 1 MoLWHOCTb TOKA.

JTabopaTopHas pabora: 1.A3mepeHmne
3ANEKTPUYECKOro COMNpPOTUBIEHMS
TEKCTUNbHbIX MaTepuanos. 2. ccnegoBaHue
MOLLHOCTN UCTOYHMKA ToKa 1 KoadbduumeHTa
nonesHoro [OencTBns B 3aBMCUMOCTU OT
CONPOTMBIEHUS HArpy3Ku

ra

K,O




Tema 16. OnekTpuyeckoe norne B BELLECTBE.
OuanekTpuku. Monspusaumsa oUINeKTPUKOB B
3NEKTPUYECKOM MNoJie

JlabopaTopHas pabora: Onpepenenue
[ON3NEKTPUYECKON MPOHULAEMOCTM XUOKOCTH
pe3oHaHCHbIM MeTodom. 2. OnpepeneHuve
[ON3NEeKTPUYECKON NPOHULLIAEMOCTU TBEPAOTO
ON3NeKTpuKa pe3oHaHCHbIM METOLOM.

Tema 17. MarHutHOe nofne B Bakyyme.
3aKkoHbl MmarHeTuama

MpakTnyeckoe 3aHATME: BeKkTop MarHMTHOM
uHaykumn. 3akoH  Buo-Casapa-lNannaca.
Cuna JlopeHua. Cuna Awmnepa. JHeprus
MarHWTHOro Nons

JlabopaTtopHasa pabota: 1.MccnepoBaHue
MarHUTHOro nons coneHonga. 2.
OnpegeneHne MHAYKLUN MarHUTHOMO Monsi ¢
NOMOLLBK aHaNUTUYECKUX BECOB.

Tema 18. 4BneHne anekTpPoOMarHUTHOM
UHOYKUMKW.  YpaBHEHUd MakceBenna B
WHTerpanbHou hopme Ans Bakyyma
JlabopaTopHas pabora: Onpepenenue
KoahdmumMeHTa B3aUMHOW WHOYKUMWU OBYX
KaTyllek W MarHUTHOW  MPOHMLAEMOCTU
MaTepuana cepgeyHuka

ra

Tema 19. MarHuTHOE none B BeLLeCTBe.
YpaBHeHus Makceenna B
anddepeHumansHon dopme. dna-, napa- u
deppomarHeTnam

ra

Tema 20. O3nekTpoMarHUTHbIE  BOJIHbI.
CsowictBa 3NEKTPOMAarHUTHbIX BOJTH.
UHTepdepeHuunsa. Oudpakums
JlabopaTtopHas pabota: 1. [dudpakuus
U3NyyYyeHnss renvi-HeOHOBOrO nasepa W
onpefeneHne  guameTpa  BOMOKOH 2.
OnpeneneHve AnNuHbl BOMHbI CBETa Mpu
nomow  AndppakunmoHHon  pewetkn 3.
OnpeneneHve AnNuHbl BOMHbI CBETa Mpu
nomoLLK UHTepepEHLMOHHbIX KoneL
HbtoToHa

Tema 21. Bsanmopeiicteue
3NEKTPOMAarHUTHOro n3nyveHus c
BelwlecTBOM. 3akoHbl Penens, byrepa.
MonapusoBaHHoOE 3NEeKTPOMarHuTHoe
nsnyyeHve

JTabopaTopHas paboTa: 3amepeHune crteneHu
nonspusaumMm 4YacTU4HO MONsiPU30BAHHOMO
cBeTa

Pasgen 5. KBaHToBast ouauka. CTpoeHune
atoma. Pu3unka TBepgoro Tena

ra

Tema 22. TennoBoe wu3yvyeHne. 3aKOHbI
TEnmnoBoro U3nyyeHus

MpakTuyeckoe 3aHATUE: OcHOBHbIE
XapaKTepUCTUKN  TEMfOBOro  U3My4YeHwus.
Mogenb 4epHoro Tena. 3akoH Kupxroda.
3akoH Credana-bonbumaHa. 3akoH
cmeuleHus BuHa

Tema 23. ®oTtoachdekT. AdhdektT KomnToHa
MpakTnyeckoe 3aHsaTME: YpaBHeHne
ONHWTENHa. "KpacHas rpaHuua”
doToadhpekta. NameHeHne AOfiMHbI BOJSIHbI
npu acpcpekte KomntoHa

JTabopaTopHas paborTa: Onpepenenune
paboThl BbixoAa hOTO3NEKTPOHOB

ra

ra

K,O




Tema 24. ®opmyna [MnaHka. lMocTtosHHas
lNnanka. BonHbl ae Bponns.
KopnycKynsipHO- BOSTHOBOW Ayanuam
MpakTtuyeckoe 3aHATMe: CoOOTHOLIEHME
HeonpeaeneHHocTel en3eHbepra
JlabopatopHas  pabota: Onpegenenue
MOCTOAHHOWN MNnaHka c NMOMOLLIbIO
ONTUYECKOro NMpomeTpa

Tema 25. BonHoBasa ¢yHKkuusa. Yactmua B
OAHOMEpPHOM noTeHuuarnbHom ave.
YpaBHeHue LpeanHrepa

MpakTnyeckoe 3aHsaTHE: YpaBHeHue
LWpeanHrepa gns Yactuubl B ave

Tema 26. CrtpoeHne atoma. OnbiTbl
Pesepdopaa. Teopus bopa

JlabopaTtopHas  pabota:  Onpegenenue
nocTosHHbLIX Puabepra m MNnaHka no nMHuam
CMeKkTpa NcnyckaHus BoOAopoAa

Tema 27. YpaBHeHue LpeauHrepa ans
aToma Bogopoga

Tema 28. 3oHHasa Teopus TBepAblX Ten.
Jlazepsbl

JlabopaTtopHass pabota: W3ydyeHne p-n
nepexoga B NonynpoBOAHUKAX

Tema 29. CTpoeHue aTOMHbIX dgep.
PapgnoaktnBHoOCTb

Tema 30. [HeneHve sagep. SApepHble
peakumn. OreMeHTapHble YacTulbl

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum n npoMexyTodHas
aTTectaumns (Ok3ameH)

ra

ra

ra

17

17 17

21

2,5

33,5

Bcero koHTakTHas pa6bota u CP no
AVCLUMUNNnHe

104,75

111,25

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBsoe npoekTupoBaHne y4ebHbIM NnaHoM He NpeaycMOoTpeHo

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KpUTepueB U CUCTEMbI OLlEHMBAHUA pPe3yrbTaToB 06y4yeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Kon HanmeHoBaHuMe oLeHO4YHOro
MokasaTenu oueHUBaHNSA pe3ynbTaToB 0by4YeHus
KoMneTeHUun cpeacTea
PopMynunpyeT 1 MHTEPNPETUPYET OCHOBHLIE 3aKOHbI:
MEeXaHWKWN, MOMNEKYINAPHOM OU3NKMN N TEPMOSUHAMUKK, SreKTpu4ecTBa
M MarHetTuama, KBaHTOBOW (OU3UKM; COOTHOCUT CMocoObl 06paboTku
Bonpocbl YCTHOTO
pe3ynbTaToB y4ebHOro NabopaToOpHOro aKCNepUMEHTa C afIEMEHTaMu
cobecenoBaHus
OrK-1 TEOPUN MOrPELLUHOCTU.
MpakTnko- OpMeHTUPOBaHHbIE
PelwaeT TunoBble, KONMWYECTBEHHbIE W KadyecTBEHHble 3adadn Mo sanaHns
OCHOBHbIM pasgenam usnku.
OObsAICHAET B3aMMOCBSI3b OCHOBHbIX (PU3NYECKUX 3AKOHOB U  UX
3Ha4YeHWe Npu peLleHnn 3agad.

5.1.2 Cucrtema n KpuTEpUN OLLeHUBaHUSA

LWkana oueHnBaHuns

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHOe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnnyHO)

O6yuvatowuics nokasbiBaeT
BCECTOPOHHEE UM rnybokoe  3HaHue
OCHOBHbIX dunanyeckmnx 3aKOHOB,

CBOOOOHO OpPWEHTMPYETCS B OCHOBHbIX
NOHATUAX, TEpPMUHAX W onpegeneHnsx
npwv OTBETE; YCBOUI OCHOBHYIO U 3HaKOM C
OOMNOMHUTENBHOW NUTepaTypomn;




obbsACHAET B3aNMOCBSI3b OCHOBHBbIX
(PU3NYECKNX 3aKOHOB U UX 3HaYeHue Ansi
nocriegytoLiemn npodeccnoHanbHom
[eATenbHOCTUN; NPOSBMSET  TBOpPYECKue
CMOCOOHOCTU U LUMPOKYID 3pyauumio B
ncnonb3oBaHuM y4ebHoro matepumana.

4 (xopoLwuo)

Ob6yuvatowmmcsa nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWA OCHOBHBLIX (U3NYECKUX
3aKOHOB, OpPWEHTUPYETCA B  OCHOBHbIX
MOHSATUAX W OMNpedeneHusix;  YCBOWI
OCHOBHY0 nuTtepatypy; gonyckaet
He3HaunUTenbHble MorpeLLHoCTH npu
OoTBE€Tax Ha BOMPOCbI 3K3aMeHaLMOHHOro
ouneta v [ONOMHUTENbHbIE BOMPOCHI
npenoaaearens.

3 (yooBneTBOpUTENbLHO)

Ob6yuyatowuicsa nokasbiBaeT 3HaHuA
y4yebHOro maTtepuana B MWHUMAIbHOM
obbeme; MOXeT copmynmpoBaTb
dusnyeckne 3aKOHbl, NOHATUSA 7]
onpepenexHns, Ho npu 3TOM, Aonyckas
OonblUoe KONMMYECTBO HENPUHLMMMAIbHBLIX
owmnboK; 3HAKOM C OCHOBHOW NUTepaTypou;
[OMnycKaeT CyLeCTBEHHble oOWwnbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX Nog pyKoBOACTBOM MpenofaBaTtens.

2 (HeyOoBMETBOPUTESBLHO)

Obyvaowmmnca He uMeeT [O0CTaTOYHOro
YPOBHS 3HAHMSA OUCLIMNIUHBI; HE MOXeT
chopMynMpoBaTb OCHOBHblE bU3nyeckme
3aKOHbI; MS10XO OPUEHTUPYETCS B OCHOBHbIX
MOHATUSAX U ONpeaeneHusix; Nnoxo 3HaKom
C OCHOBHOW NnTEpaTypown; OOMycKaeT npu
OTBETE Ha 3K3aMEHe CyLLEeCTBEHHbIE
OWNOKN M He MOXEeT YCTPaHUTb UX Laxe
noA PyKOBOACTBOM MpenofaBaTernsi.

3ayTeHo

O6yuatowmmncsa nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHMe OCHOBHbIX (PU3NYECKUX
3aKOHOB, CBOOOAHO OpUEHTUpYyeTCcs B
OCHOBHBIX  MOHATUSX, TEepMUHAX U
onpeneneHnsix; YCBOUIT  OCHOBHYO U
3HaKoM C [OMOSHUTENIbHON NuTepaTypou;
MOXET 0OBbACHUTb B3aMMOCBSA3b OCHOBHbIX
PU3NYECKUX 3aKOHOB U UX 3HaYeHue Ans
nocnegytowien npogeccnoHansHom
OeATenbHOCTM, MNpPOSBNsAeT  TBOpYecKue
CMOcCOBHOCTN B MCMOSNb30BaHUM Yy4ebHOro
mMaTepuana.

He 3auTteHo

OGyyarowuiica He UMeeT [O0CTAaTOYHOro
YPOBHSA 3HAHUS OUCUMMNIMUHBI, HE MOXeT
CcOpMynNMpoBaTb OCHOBHblE hU3MYeckme
3aKOHbI; NMOX0 OPUEHTUPYETCS B OCHOBHBbIX
NOHATUAX U onpeaeneHusX; Nrnoxo 3HaKoM
C OCHOBHOW NuTepaTypou; AonyckaeT npu
OTBETE Ha 3a4eTe CYLEeCTBEHHbIE OLLUMOKK
N He MOXeT YCTpaHuUTb WX Aaxe noa
PYKOBOACTBOM Mnpernogasarens.




5.2 TunoBble KOHTPOJbHbIE 3aAaHUs UM UHble MaTepuarbl, HeO6GXxoAMMbIe AN OLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Cemectp 1

KuHematuka nocTynaTesibHOro ABM>XeHuna MaTepmaanon TOYKMN

KuHematuka BpawlaTesibHOro ABm>XeHmna MaTepmaanoﬂ TOYKM U TBEPOOro Tena

CeAa3sb mMexay NNHENHBIMU 1 YrnoBbIMU XapakTepUucTtukammn OBM>XeHus

OuHamuka nocTynaTesibHOro ABM>XeHU4A. MoHaTtue LUeHTpa nHepuunn. 3akoHbl HbtloToHa

MoHaTne 06 nMnynbce, MOMeHTe nMmnyrnbca, MOMEHTE CUNblI

MomeHT nHepunm TBepaoro tena

OuHamunka BpawlaTenibHOro ABMXXeHna TBepaoro tena. BTOpOVI 3aKkoH HbloToHa angd BpawaTeribHOro
OBUXEHNA

I'Ipe,D,CTaBneHme O MexaHuyeckomn QHepruun. KuHeTudeckasd, noteHumnansHas Hepru4. PaboTa cunebl

O|lo| N |[oja|h~|lw|IN]|-~

3akoH COXpaHeHusa MeXaHN4eCKoM Heprumn

10 3aKoH coxpaHeHus umnyrnbca

11 3aKoH coxpaHeHUst MOMEHTa nMnynbca

12 CaoWicTBa NpocTpaHCcTBa 1 BpEMEHN: OAHOPOAHOCTb MPOCTPAHCTBA, U30TPONUS NPOCTPAHCTBA, OOQHOPOOHOCTb
BpemeHun. CBA3b C 3aKOHaMu COXpaHeHUs

13 MpeobpasoBaHus koopANHAT U BPEMEHM B Krnaccuyeckon dpusmke. MNpuHUMN oTHocuTensHocTn Manunes

14 Moctynatel OMHWTENHa

15 MpeobpasoBaHus koopanHaT U BpemeHu JlopeHua

16 Cnepncteus U3 npeobpasoBaHuii JlopeHua

17 PensaTuBUCTCKNIA 3aKOH CNOXEHUS CKOPOCTEN

18 PenaTtuBuctckas gnHammnka

19 B3anmocsssb Mmacchl 1 aHeprum. dopmyna OuHLWTENHa

20 MoHATne 06 o6LLUEe TeopUN OTHOCUTENBHOCTHU

21 KonebaTenbHoe aBwkeHne. [apMoHUYeckme nuHenHble konebaHus

22 CnoxeHne ogHOHanpaBneHHbIX U B3aUMHO NepneHAMKYNSpHbIX konebaHui

23 3atyxatowme konebaHus

24 BbiHy>xaeHHble konebaHus

25 fBneHve Pe3oHaHca

26 BonHbl B ynpyrow cpege

27 YpaBHeHUe Nnockon BOSHbI

28 BonHoBoe ypaBHeHue

29 OcHoBHble nonoxexHuna MKT rasoB. igeanbHbi ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [ansTtoHa

31 MapameTpsbl MaKpOCOCTOSHNS CUCTEMbI. TepmognHamunyeckas TemnepaTtypa u gaBneHune. YpaBHeHue
Menpeneesa-KnanerpoHa

32 Yucno cteneHen cBoboabl MONEKyN naeanbHoro rasa. Pabota u BHyTPEHHSIS SHEPTUst naearnbHOro rasa

33 lMepBoe Hayano TepMoanHaMMKN

34 Msonpoueccsl

35 TennoeMKocTb MaeansLHOro rasa

36 ApnunabaTtnyeckuii npouecc. YpaBHeHUe agnabatol

37 MoHsaTue 06 aHTponuu no Knayauycy. Kauectso aHeprum

38 CraTtuctmdeckuit Bec. QHTponusa no bonbumaHy

39 BTopoe Ha4yano TepMoanHamMunKn

40 PacnpegeneHvne monekyn no ckopoctsim (pacnpegeneHve Makceenna)

41 BapomeTpuyeckasn opmyna

42 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaHa)

43 dusmnyeckas knHeTvka. CpeaHasa AnvHa cBoboaHoro npodera n ahPeKTUBHBIM AUaMeTp MOSEKYI

44 Oundpdysuna

45 TennonpoBogHOCTb

46 fBneHne BA3KOCTU

47  |ArperaTHoe cocTosiHMe BellecTBa. Kpuctannuueckme n amopdHble Tena

48  |YpaBHEHUWe COCTOSIHMS pearnbHOro rasa. /13otepmbl peanbHoro rasa

49 dasoBble nepexodbl. TponHasa To4ka




50

Mogenwu CTpOEHusA XnagkocTten. HOBerHOCTHOG HaTAXeHne. KaI'IVIJ'IJ'IFlprIe ABneHusa

Cemectp 2

51 OnekTpuyeckme 3apsabl. Mogene To4e4HOro 3apsida U MOAENM C HenpepbIBHbIM pacnpegeneHnemM 3apsga

52 3akoH KynoHa. HanpsXeHHOCTb 3neKTpocTaTM4eckoro nons

53 lMoTok BeKTOpa HanpsKeHHOCTU aneKkTpocTaTuyeckoro nons. Teopema Maycca ansa Bektopa E

54 Mpumepsbl pacyeTa nonew 6€CKOHEYHON MIIOCKOCTK, 3apsXKeHHo! cdepbl, Wwapa

55 MoTeHuman aneKkTpocTaTU4EeCKOro Nons

56 B3anmocss3b Mmexgy HanpsiKeHHOCTbIO U NOTEHLManomM

57 Linpkynauua sektopa E. Teopema o unpkynsaumm Bektopa E

58 MocTOosHHbIN eneKprMeCKmVl Tok. Cuna Toka. Bektop nnoTHocTn Toka. 3akoH OMa B UHTErpanbHOmn u
anddepeHumansHon dopmMax

59 OnekTpudeckoe none B BellecTBe. [onspHble 1 HENONSIPHbIE ANINEKTPUKN. BeKTOp Nonsapn3oBaHHOCTY.
[nanekTpmnyeckas NpoHULIAEMOCTb

60 MarHnuTtHoe norne B Bakyyme. BekTop MarHMTHOW MHAYKLMMN

61 3akoH bwo Casapa Jlannaca. IHayKumst MarHUTHOro Nons NPsIMOSIMHEHOrO NPOBOAHUKA € TOKoM. lNone
KpYroBoro Ttoka

62 3akoH Amnepa. Pamka ¢ Tokom B MarHutHom nosne. Cuna JlopeHua

63 lMoTok BekTOpa MarHUTHOW MHAYKUMKU. Teopema o uupkynauum Bektopa B. 3akoH nonHoro Toka. Teopema
"aycca ona nHayKuMmM MarHMTHOro nons

64 MarHuTHOe none coneHonga v Toponaa

65 ABneHne anekTpomarHUTHOM MHAYKUuK. 3akoH Papages JleHua

66 AsneHve camonHaykumMn. IHOYKTUBHOCTL KOHTYpa. B3anmHas nHaykuua. TpaHcdopmartop

67 OHeprus anekTpMYeckoro U MarHMTHoro nonsi. Bektop NonHTUHra

68 YpaBHeHus MakcBenna B MHTerpanbHown bopme Ans Bakyyma

69 MarHutHoe none B BellecTBe. BekTop HamarHu4yeHHOCTU. Hanps)KeHHOCTb MarHMTHoro nons. MarHuTHas
NPOHMLLAEMOCTb

70 Buabl marHeTukoB. [lnamarHeTMkn 1 napamarHeTuku, beppomarHeTMku

71 OnekTpoMarHuTHble BOMHbI. CBONCTBA 3NEKTPOMAarHUTHbLIX BOSH

72 NHTepdepeHuusa ceeta

73 Oundpakuus ceeta. MNpuHuun MNonreHca PpeHens. Metoa 3oH OpeHens

74 Monsapwusauna ceeta. Bugbl nonspusaumun. NonapusaTtopbl. 3akoH Mantoca

75 [BonHoe ny4enpenomneHve. VickyccTBeHHoe ABoWHOe nyyenpenomneHue. ekt Keppa

76 OnTnyeckasa akTMBHOCTb BellecTB. Addpekt Papages

77 PaccesaHue n nornoweHmne ceeta. 3akoH Panes. 3akoH byrepa

78 |Tennosoe n3any4deHue. NoHaTne 06 abContoTHO YepHOM Tene. 3akoHbI TeNMOBOro U3nyyYeHus

79 dopmyna Panesa-[xuHca. MunoTesa NnaHka. ®opmyna MNMnaHka onsa nanyvyeHns abCcontoTHO YepHOro Tena

80 BHewHun potoaddekT. 3akoHbl poToapdekta. Popmyna SnHwWTENHa Anga doToadhdekTa

81 KopnyckynsipHO BONTHOBOW Ayanuam MUKpooObekToB. MunoTtesa ae bponns. BonHbl ae Bpovins

82 Ocobeble cBovicTBa MI/IKpOO6'beKTOBv. COE)THOLIJeHMﬂ HeonpegeneHHocTew [enseHbepra. Cneacteus
COOTHOLLIEHNs1 HeonpegerneHHocTew eriseHbepra

83 BOJ‘IHOBaHVbeHKLI,Mﬂ. MpuHUKMN cynepnosnuun B KBaHTOBOM MexaHuke. YpasHeHue LWpeavnHrepa ans
cB0OOAHON YacTuLbI

84 YacTtuua B 6eckoHe4Ho rnybokor oqHOMEpPHOM noTeHumansHon sme. KBaHToBaHWe aHeprum

85 CtpoeHue atoma no Pesepdopay. NocTtynatel Bopa. Teopus Bopa atoma Bogopoga un BogopoaonogobHbIX
WOHOB

86 KeaHTOBbIE YMcna. MNpocTpaHCTBEHHOE KBaHTOBaHME

87 MpuHuun Maynu. MHoroanekTpoHHble aTomsbl. [epnoanyeckuin 3akoH MeHgeneesa

88 30oHHas Teopus TBepAbix Ten. Metannbl, AManekTpuku. MonynposogHukn. MpoBOAMMOCTU P U N TUMOB

89 YpoBeHb ®epmun. KOHTaKkTHasi pasHOCTb NOTEHUMANOB. TEPMO3NEKTPUYECTBO. P-N NEPEXOA

90 CnoHTaHHOe 1 BbIHYXAeHHOEe usny4deHue. Jlasepbl. Tpex 1 YeTbipexypoBHEBAs CXema fla3epHON reHepaLmm

91 CTpoeHne aToOMHOro sapa. QHeprus CBA3W HYKNOHOB B sape. M3oTonbl

92 HedekT macchl. YaenbHas aHeprus CBA3W HYKITOHOB B g4pe. AaepHble curbl

93 Mopenwn agpa

94 PapvoakTnuBHOCTb. 3aKOH paguoakTMBHOro pacnaga. Bugbl pagnoaktuBHoro pacnaga

95 ApepHble peakumun. LlenHaa peakumsa Ha MeaneHHbIX HeNTPOoHax

96 AnepHbin peakTop

97 TepmosigepHasa peakumsi

98 B3avmopgercTBre pagnoakTMBHOMO U3NyveHns ¢ BellecTBoM. bruonoruyeckoe gencrene paguoakTMBHOrO

N3ny4vyeHumsa




99 Knaccudukauus anemeHTapHbIX Yactul. [oHsaTue o ctaHaapTHOM Mogenu

100 |KsapkoBas mogenb sgpa

5.2.2 TunoBble TECTOBbIE 3a4aHus

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3aaayu, Keuchbl)

1. TBepaoe Teno BpallaeTcs BOKPYr HENOABWMXXHOM OCK MO 3aKoHy ¢ = 6t-2t%, paa. Haltu yrnoBoe yckopeHve B
MOMEHT OCTaHOBKM Tena.

2. Teno maccown 2 kr nepemeryaetca cunon F Boonb ocu x. KoopanHaTta Tena MeHsieTcs no 3akoHy x=2t2+t +1,
M. Kakyto paboTy coBepunt cuna 3a 2 c?

3. 3a Bpems 1c amnnutyga 3aTyxalowmx KkonebaHuin MasiTHUKa yMeHbluMnach B € pa3. KakoB koadhpumumneHT
3atyxaHus 3?

4. B HEKOTOpON TeMMepaTypHOM 0BnacTn SHTPONUS TEPMOAMHAMUYECKON CUCTEMBI MEHSIETCS C TEMMNEPATYPOW
no 3akoHy S=5T, [Ix/K. Kakoe konnyecTBo TennoTbl nony4yaeT cucrema npu

obpatnmom HarpeBaHum B aTor obnactu ot T1 =100 K go T2 =200 K?

5. B anekTpocTtaTnyeckom none, o6pasoBaHHOM CUCTEMOW pacnpemerneHHbIX 3apsaaoB, NOTEHLMan MEHAETCS MNo
3aKoHYy p=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPUYeCcKoro nosns B ToO4ke C

KoopauHaTamu x=1M, z=1Mm.

6. Onpegenutb CKOPOCTb ANEKTPOHA, MPOLLEALLErO YCKOPSHOLLYI0 pa3HOCTb NoTeHumnanos Ap=2,4 B.

7. Cuna Toka B NPOBOAHWNKE paBHOMEPHO BO3pacTaeT OT 0 0 4A B TeyeHue 4c. Onpenenutb 3apsg, npoLueLmni
npy 3TOM MO NPOBOLHUKY.

8. MarHuTHbIi NOTOK Yepe3 coneHoua paseH 125B6. MHAOykTMBHOCTbL aToro coneHoupga 5MH. Onpepenutb
KONMYecTBO BUTKOB COorleHomnaa, ecnun no Hemy npoTekaeT TOK cunon 5A.

9. Nlyy cBeTa, npoxoas Yepes cnow neaa (n1 =1,31), nagaeT Ha anMasHyo NNaCTUHKY (n2 =2,42), yacTnyHo
oTpaxkaeTcs, YacTUYHO npenomMnseTcs. Kaknum gormkeH 6biTb yron nageHus,

YTOObI OTPAXEHHbIN Ny4 ObIN MakCUManbHO NONSAPU30BaH?

10. OnpegenuTb ANVHY BOJHbI, OTBEYAKOLLEN MaKCMMyMYy UCNyCKaTeNbHON CnocoBHOCTU abCoNTHO YepHOro
Tena, ecnv ero sHepreTmyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHY CKOPOCTb (DOTOSNEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NTyYEHNEM
¢ AnvHomn BonHbl 200HM.

12. Kakomy yrny paccesiHus oTBe4YaeT MakCMMarnbHOEe KOMNTOHOBCKOE CMELLEHME OJTMHbI BOSTHbI?

13. Hantu gnuHy BonHbl e Bponna gna anekTpoHOB, NpoLUewmrX YCKOPSHOWYH pPasHOCTb NOTEHLMaroB
Ap=100 B. Ha4anbHOM CKOPOCTbI0 3NEKTPOHOB MOXHO NpeHebpeYb.

14. OnuTenbHOCTb BO30YXAEHHOro cocTodHuMs atoma Bogopoda 10 c. Yemy paBHa HeonpegeneHHOCTb B
onpegeneHnn SHepPreTUYeckoro ypoBHsa atoma?

5.3 MeToaunyeckue maTepuansi, onpegensilolme npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUA, BNaaeHun
(HaBbIKOB 1 (MNKM) NPaAKTU4YEeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoM aTTecTauum u nopsifok NMKBUAaLMmM akageMm4ecKkomn
3a0MKEeHHOCTH

lMpoBeaeHne NPOMEXYTOYHOW aTTeCcTauumn perfnamMmeHTMPOBaHO fokaribHbIM HOpMaTuBHbLIM akTom CM6rYMTA
«lMonoxeHne o0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEeBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AUcCUmnIIMHe

YcTHasa X MncbmeHHas KomnbloTepHOE TECTMPOBaHME UHas

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTaumm No AUCUUNIINHe

*Bo3MOXHOCTb NONb30BaTbLCA CNPaBOYHLIMU TabNMUaMm, KanbKynaTopom;
*Bpems Ha nogrotoBky oTBeTa no 6unety 45 MUHyT.

6. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp | 3arnasue | MN3paTenbcTBO [og nspaHus | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
KysbmuueBa, B. A.,|Kypc nekumn no obwen| Mocksa: MockoBckas http://www.iprbooksh
MoHomopes, O. A. dusuke. Yactb |. MexaHuka u rocygapcTtBeHHas 2016 op.ru/65845.html
MornekynapHasi dusnka akagemus BOOHOTO

TpaHcnopTa
KanytkmH, 0. E.,|®usmka. OJnektpuuectso u http://www.iprbooksh
MrawwvHckmin, B. B.,|marHeTn3m Mocksa: spaTtensckui 2013 op.ru/56603.html
PaxwTtagr, 0. A, Oom MANCuC
MTawmuHckun, B. B.




TawnbikoBa-

dunsmnka. Yactb 2. OnTtuka.

http://www.iprbooksh

Bywkesuy, N. U. KBaHTOBasi dusvka. MuHck: Boiwanwas 2014 op.ru/35563.html
CTtpoeHne wu dusnveckne Lwkona
CBOWCTBA BeLLECTBA
TawnblkoBa- ®usmka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuy, U. U. MonekynspHas ¢wusmka u M ‘B . op.ru/35562.html
TepMognHamuka. VIHCK: DBlLLINLIas 2014
LKona
OneKkTpM4ecTBO U MarHeTu3m
Annaros, A. B.,|®usmka. dnekrpuyectso Bonrorpaa: http://www.iprbooksh
MewepsikoBa, H. E., Bonrorpaackuin UHCTUTYT 2011 op.ru/11359.html
Mnewakosa, E. O. busHeca
AnekcaHgpoBa, H. B.,|MexaHuka n monekynsapHas Mockaa: MocKoBCKas http://www.iprbooksh
WeatynnuH, P. VY. |dusuka roc é CTBEHHAS op.ru/47940.html
Danmatoea, JI. B., YAap 2014
akagemus BOOHOTO
KysbmuyeBa, B. A,
CaBenbes, B. T Tpancnopta
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
PomaHosa E. T1.,|®u3nka. baHk 3agaHui gns http://publish.sutd.ru/
besHocoea B. B.,|moarotoBku K tp_ext_inf_publish.ph
YptonuHa K. O. TectmpoBaHuio. Yacts Il Cne.: crneryntg 2013 p?id=1320
OnekTpogmMHamuka. Yactb V.
KBaHTOBas mnsvka
BeTposa, B. T. ®usmka. C60pHMK 3agav MuHck: Bbiwainias 2015 http://www.iprbooksh
LwKona op.ru/48021.html
Oy6poeckunin, B. T.,|OnekTpuyectso " Hoeocubupck: http://www.iprbooksh
Xapnawmos, I'. B. marHeTnam. COOpHUK 3adauy n Hosocunbupckuii 0p.ru/45195.html
npuMepbl UX peLleHns rocyapCTBEHHbIN 2011
TEXHUYECKNI
yHMBEPCUTET
CasenbeBa M. 1O. ®dunsmka. OnekTpu4ecTtBo u http://publish.sutd.ru/
marHeTusm. JlabopaTopHble Chne.: crnerynrtp 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121
BaHsaruna O. A. dusmka http://publish.sutd.ru/
Cne.: crneryntg 2018 tp_ext_inf_publish.ph
p?id=2018208
PomaHoBa E. . ®usnka. Yactb Il. Kypc http://publish.sutd.ru/
neKkumn crne.: crieryntn 2013 tp_ext_inf_publish.ph
p?id=1575
PomaHoBa E. I1.,|bank 3aJaHun ans http://publish.sutd.ru/
besHocoBa B. B. NnoaroToBKM K TECTUPOBAHMIO tp_ext_inf_publish.ph
no Kypcy obwen ¢usmkn. Cne.: cneryntq 2011 p?id=798
Yacte Il. MonekynspHas
dpusmka n TepMmognHamMuka
PomaHosa E. IM. dusmka. Yacte I.  Kypc http://publish.sutd.ru/
neKkumn crne.: crierynrtn 2013 tp_ext_inf_publish.ph
p?id=1561
CrenaHoBa, B. A.,|®usuka. OcHoBbl BonHoBoW| Mocksa: MsgaTenbckuit 2012 http://www.iprbooksh
Kanytkun, 0. E. ONTUKK Oom MNCuC op.ru/56600.html
Kosbipes, A. B. TepmoanHamuka 7 Tomck: Tomckuin http://www.iprbooksh
MorekynsapHas dusnka rocyapCTBEHHbIN op.ru/13871.html
YH/BEpPCUTET CUCTEM 2012
yrnpaBneHus u
pagmno3aneKkTPoHUKK, Anb
KoHTeHT
VMBaHoB K. I.,|OcHOBHbIE 3aKOHBbI http://publish.sutd.ru/
PomaHosa E. IM. aneKkTpomMarHeTusama Chne.: crnerynrtp 2014 tp_ext_inf_publish.ph

p?id=2067




PymbiHckas W, T, |®usuka. JTabopaTopHbIi http://publish.sutd.ru/

MBaHoBa C. tO.,|npakTukym. tp_ext_inf_publish.ph

VBaHoB K. I.,|CamocTosTensHada paboTta cne.: cnieryntng 2017 p?id=2017470

besnHocoea B. B.,

Bypkosa J1. A.

Kabnykosa H.C. ®usmka. OCHOBHble 3aKOHbI http://publish.sutd.ru/
MEXaHUKN K MOJSEKYNAPHOM cne.: cnieryntg 2019 tp_ext_inf_publish.ph
OU3NKK p?id=2019125

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

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

2.NHpopmaLmoHHas cuctema «EgmHoe okHO gocTyna k obpasoBaTtenibHbIM pecypcamy [QNeKTPOHHbIV pecypc].
URL:http://window.edu.ru/.

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

4.dun3n4eckmin HpopMaUMOHHbIV nopTan. [OnekTpoHHbIi pecypc]. URL:http://phys-portal.ru/

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

6.Matepuanbl  MiHdopmaumnoHHo-obpa3oBaTenbHON  cpeabl  3aodHol  dopMbl  0ByuveHuss  CIIOMYMNTA
[OnekTpoHHbIN pecypc].

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

7. OnekTpoHHO-6ubnnoTteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHasa bubnunoTteka y4ebHbix nagadmn CrerynTA. URL:http:/publish.sutd.ru/.

6.3 Nepe4veHb NULEH3MOHHOIO N CBO6OAHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Oxkonor, MNAOB — 3konor, KotenbHble, AT — Skonor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCcTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

lMpakTuyeckne 1 nabopatopHble paboTbl NPOXOAAT B y4eBHbIX NlabopaTopusix.

Ayautopus OcHalleHne

MynbTumeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
TNeKumoHHas y 1) pya ) ] p il
ayautopus

CneumnanuavipoBaHHas mebenb, Aocka
YueGHas ayamtopus
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