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1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb ancuunnuubl: ChopmmpoBaTtb KoMneTeHLMM obyyatollerocs B obnacti ouankm Ans Mcnonb30BaHns
3aKOHOB h13NKK, hr3nYeckmx MeTOA0B UCCIeAoBaHNs U aHanu3a B 06beme, Heobxoanmom Ans npodeccnoHanbHom
[eATeNbHOCTH

1.2 3apgauv AMcUUNNUHbI:

* MI3yunTb OCHOBHbIE (PU3NYECKME 3aKOHbI, FPaHULbI 1 061acTu X NPUMEHEHUS

* PaclwumpuTb 1 yrnyouTtb 3HaHUS 06 OKpYy»KatoLeM MUpe, O XapakTepe B3anMOCBSA3N (PU3NYECKNX 3aKOHOMEPHOCTEN U
SIBNEHWUI B NPUPOAE, B YENOBEYECKON AeATENBHOCTH

* Pa3BuTb HaBblkM (OU3NYECKOTO MbILLISIEHUS, YMEHMS paboTaTb ¢ pasnuyHbiMK Npubopamm

» Hayuntb BeCcTM npodheccroHanbHbIv aHanua pesynbTaToB Hay4YHO-11abopaTopHOro aKCrnepumeHTa

* YMeTb BECTM CTaTUCTUYECKYHD 00paboTKy pesynbTaToB 3KCMEPUMEHTOB, CaMOCTOSTENbHO BbiOMpaTb MeToabl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpenBaputenbHaa NOAroTOBKa NpeanonaraeT co3haHne OCHOBLI AN (DOPMUPOBAHUS KOMMNETEHLMIA, YKa3aHHbIX B .
2, NPU U3y4eHUN OUCLIUNIIUH:
OucuunnuHa GasvpyeTcsl Ha KOMMNeTEHUUSAX, CCHOPMUPOBaHHBIX Ha NpeablayLeM ypoBHe ob6pasoBaHus

2 KOMNETEHLUMUN OBYYAIOLLErocA, @ OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA OAUCLUUNINUHDbI

OrlNK-2: Cnoco6eH ucnonb3oBaTb MatemaTuyeckue, ousmyeckmne, PuUanNKo-xumMmiyeckne, Xmmm4eckme metoabl
AnsA peweHuns 3agay npodeccMoHanbHON AeATeNbHOCTH

3HaTb: PU3NYECKME OCHOBbI MEXaHWKW, PU3NKKN KonebGaHWn M BOSH, 3MEeKTPUYecTBa M MarHeTusma, 3MneKTPoaUHAMMUKM,
CTaTUCTUYECKON PU3MKU N TEPMOANHAMUKUN, KBAHTOBOW OU3NKK

YmMmeTb: pewaTtb TMNOBble 3agayvn, CBA3aHHble, CBA3aHHble C OCHOBHbIMWU pasaenamMmu (bVI3MKI/I, ncnonb3oBaTb Cbl/l3|/|‘-leCKI/Ie
3aKOHbI Npn aHannse n peleHnmn r|p06r|eM ﬂpO(beCCVIOHaJ'IbHOIZ AEeATENIbHOCTH.

Bnapetb: meTogamu nposeaeHunsa (bVI3MHeCKMX |/|3M9peH|/||7|, mMeTogamMu KOppeKTHOIZ OLUEHKHN I'IOFpeLLIHOCTeVI npun nposeneHMn
q3VI3VI‘-IeCKOFO QKCNepumMeHTa

3 COAEPXAHUE OUCLUMNUHDbI

KoHTakTHasa paboTa

HaunmeHoBaHuWe 1 cogepxaHue pasaenos, TEM U
y4eBHbIX
3aHATUN

CP dopma

Jlek. I'Ip J1ab. ('-IaCbI) TEeKyLero
(vacol) | (4ackl) | (4achl) KOHTpOIA

Cemectp
(kypc ons
3A0)

Pasgen 1. MexaHuka. Teopust OTHOCUTENBHOCTU

Tema 1. KnHemaTuka noctynatensHoro mu
BpaLlaTenbHOro

OBUXEHMS]

MpakTtnyeckoe 3aHsaTMe 1. KuHemaTtumka noctynaTenibHOro > 3 4 6
OBUXEHMS]

KnHemaTtuka BpalLaTenbHOro ABMKEHUS
JlabopaTopHas paboTta: BBegeHue B Teoputo
norpelwHocTen. Metoabl 06paboTkM pedynbTaToB

Tema 2. [uHamuka nocTynaTenbHOro U BpallatensHoro
OBWKeHUst TBepaoro Tena. 3akoHbl HbloToHa 5 5 6 K
MpakTudeckoe 3aHaATUE 2. [IuHaMuKa nocTynatensHoro u
BpaLLaTenbHOro ABMKEHUS 1

Tema 3. CBoWcTBa NPOCTPaHCTBA U BPEMEHW. 3aKOHbI
COXpaHeHUs 3HepPrumn, UMNynbca, MOMeHTa NMMysbca
MpakTnyeckoe 3aHsaTME 3. 3aKOHbI COXpPAHEHUS SHEPTUN, 2 2 4 6
UMnynbca, MOMEHTa MMnyrbca

JlabopaTopHas pabota. Pasgen "MexaHuka"

Tema 4. 3nemeHTbI cneumnansHON u obLuen Teopuu

OTHOCUTENBHOCTU
y 2 2 6,75
MpakTnyeckoe 3aHsTME 4. BbINOMHEHME KOHTPOSbHOM
paboTtbl Ne1
Pasgen 2. MexaHunyeckue konebaHnsa v BOMHbI
Tema 5. CBo60ogHbIE rapMOHMYyeckme konebaHus. y 6 N

3aryxarLime 1 BbIHYXXOEeHHble konebaHus. Pe3oHaHc




Tema 6. Ynpyrue BonHbel. BonHoBoe ypaBHeHue.
MpakTnyeckoe 3aHsaTre 5. CBOGOAHbLIE FApMOHMYECKUE
konebaHus. CnoxeHune konebdaHuin. 3atyxatoLime
konebaHus.

JlabopaTopHas pabota: Pasgen "MexaHu4yeckue
koneb6aHusi n BONHbI"

Pasgen 3. MonekynapHaa ¢usmka n TepmogmHammka

Tema 7. MKT ngeanbsHbix rasos. [lepsoe Havarno
TepMoANHaMuKK. TennoeMKoCTb
MpakTnyeckoe 3aHsaTME 6. YpaBHEHMNE COCTOSHUS
naearnbHoro rasa. Misonpouecchi

Tema 8. QHTponus. Bropoe Havano TepmMoanHaMmnKu.
Teopema HepHcTa

MpakTnyeckoe 3aHsaTHe 7.[lepBoe 1 BTOpoe Havyarno
TEpPMOAUHAMUKN

JlabopaTopHas pabota: Pasgen "MonekynsapHas dusnka
n TepmoauHamuka"

Tema 9. Cratuctudeckne pacnpegenenma Makceenna u
bonbuymaHa. bapomeTtpuyeckas dopmyna

Tema 10. ABneHus nepeHoca. ArperaTHoe COCTOsIHME
BellecTBa

MpakTnyeckoe 3aHATME 8. BbINONHEHNE KOHTPOSTbHON
paboTtbl Ne2

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauumn n npoMmexyTovHas attectaumsi (3ader)

16

16

16

59,75

0,25

Pasgen 4. OnekTpn4ecTso U MarHeTu3m

Tema 11. AnekTpuyeckoe norne B Bakyyme. BenunuumHel,
XapakTepusytoLLme aneKkTpocTaTuyeckoe norne, u CBs3b
Mexagy HUMu

MpakTnyeckoe 3aHsaTue 9. 3akoH KynoHa.
HanpskeHHOCTb aneKkTpocTaTMyeckoro nons. Teopema
aycca

MpakTnyeckoe 3aHsTre 10. MoTeHuyunan. CBasb Mexay
HaMNPsPKEHHOCTBIO N MOTEeHUWanom

JlabopaTopHas paboTa. BBogHoe 3aHATHe
"OnekTponameputensHble Npnbopbl. Knacc To4HOCTU
3NEeKTpoM3MepuUTENnbHbIX NpnbdopoB. Onpeaenexnne
norpeLuHocTV npnbopa no knaccy To4HocTn"

Tema 12. dnekTpuyeckoe none B BELLLECTBE.
OunanekTpukn. MNonapusauns AM3nNeKTpUKoB B
3ANEKTPUYECKOM NoJie. QHEPIUS INEKTPUYECKOro MOs.
ONEeKTPUYECKNIA TOK.

MpakTnyeckoe 3aHsTME 11. 3aKOHbLI NOCTOAHHOIO TOKa
JlabopaTopHas pabota. Pasgen "Onektpnyectso”

Tema 13. MarHutHoe nosne B BakyyMe. 3aKOHbI
MarHeTuama. ABreHne aNeKTPOMarHUTHOM MHAYKUMW.
YpaBHeHus MakcBenna B uHTerpansHon popme ans
BaKyyma.

MpakTtnyeckoe 3aHsaTME 12. 3akoHbl MarHetmama. Cuna
JlopeHua.

MpakTnyeckoe 3aHsaTME 13. 3aKOH NOSTHOro TOKa.
fBneHne anekTpoMarHUTHOM UHOYKUNN.
JlabopaTopHas pabota. Pasgen "MarHetnam "

Tema 14. YpasHeHus Makcsenna B guddepeHumnanbHOn
dopme. dneKkTpoMarHuTHble BOSHbI. CBOMCTBA
3MNEeKTPOMarHUTHbIX BOSH

MpakTtnyeckoe 3aHsaTME 14. BbINONHEHNE KOHTPOSTbHON
paboTtbl Ne1.

Paspgen 5. OnTtuka

Tema 15. WNHTepdepeHuma BonH. Oudpakums
®payHrodepa Ha wenu. [udpakumoHHas peLueTka
MpakTnyeckoe 3aHsaTue 15. MHTepdepeHLms.
Oudbpakuyms.

10




Tema 16. Bsanmogencteue 3neKTPOMarHUTHOro
n3ny4yeHus ¢ Bewectesom. [ucnepcus. 3akoHbl byrepa u
Panes

Tema 17. EcTecTBeHHbIN U NONSPU30BaHHbIN CBET.
MaTtemaTtunyeckas mogenb. [lonyvyeHne nonapn3oBaHHOroO
ceeTa.

JlabopaTopHas pabota. Pasgen "lMonspusauus ceeta”

Tema 18. [IBownHoe nyyenpenomneHue. uxponsm.
MckyccTBeHHOE ABOMHOE ny4yenpenomnerne. 3 ekt
Keppa. 3akoH Mantoca.

Tema 19. OnTuyeckass akTUBHOCTb BELLECTB.
MckyccTBEHHOE BpalLleHne NIIOCKOCTU Nonspusaumm.
Od ekt Papages.

MpakTnyeckoe 3aHsaTME 16. BbINONHEHNE KOHTPOITbHON
paboTtbl Ne2

WNtoro B cemecTpe (Ha kypce ansa 3A0)

17

17

17

66

KoHcynbTauumn n npomexyTovHas atrectaumst (Qk3ameH)

2,5

24,5

Pasgen 6. KeaHToBas npupoaa nany4yeHus

Tema 20. Tennosoe n3ny4YyeHe 1 3akoHbl aBCONOTHO
yepHoro Tena. Popmynsl Panes — [xuHca v MNnaHka.
MpakTnyeckoe 3aHsaTME 17. TennoBoe n3nyyeHue.
3akoHbl CTedaHa-bonbumaHa n BuHa

Tema 21. BHewHuin o103 deKT. 3aKoHbl
doToadppekTa. YpaBHeHNe ArHWTENHA. dhdekT
KomnTtoHa.

MpakTtnyeckoe 3aHsaTHe 18. BHewHWMn hoToaddekT.
Od ekt KomnTtoHa

JlabopaTopHas pabota. Pasgen "KBaHToBas gu3mka”

Tema 22. CtpoeHue atoma. Teopus bopa aTtoma
BOZOpOAA M BOAOPOAONOAO0OHBIX MOHOB. 3aKOHOMEPHOCTH
B aTOMHbIX CMEKTpax.

Mpaktnyeckoe 3aHsaTHe 19. Teopus Bopa atoma
BOAOpOAa 1 BogoponononobHbix noHoB. CepuanbHas
dopmyna.

JlabopaTopHas pabota. Pasgen "KesaHToBas umsmka”

Tema 23. KopnyckynsapHo-BONHOBOW Ayanu3am. BonHel ge
Bporng. CooTHOLWeEHNs HeonpeaeneHHoCTen
eni3eHbepra.

MpakTnyeckoe 3aHsaTue 20. BonHel ae bponns
MpakTnyeckoe 3aHsTMe 21. COOTHOLLEHUS
HeonpeaeneHHocTen 'enseHbepra.

MpakTnyeckoe 3aHAaTME 22. BbINONHEHNE KOHTPOSTbHON
paboTbl Ne1

Pasgen 7. KeaHTOBO-MexaHN4Yeckoe onmcaHnue matepun.
OnemMeHTbl 13MKM aTOMHOIO Aapa.

Tema 24. BonHoBas yHKUMS. BpemeHHoe U
cTaumoHapHoe ypaBHeHus LUpeanHrepa.
MpakTnyeckoe 3aHsaTMe 23. BonHoBas dyHKLUMS.
YpaBHeHue LLpeauHrepa

Tema 25. Yactmua B 6eckoHeyYHOo rny6okom
noTeHumanbHou sime. AToM Bogopoaa.
MpakTnyeckoe 3aHsTre 23. Yactuua B 6€CKOHEYHO
rny6okon NoTeHUMansHOM iMe C HENPOHMWLLAEMbIMMN
CTeHKaMu

Tema 26. KBaHToBble uncna. [pocTpaHCTBEHHOE
kBaHToBaHue. MNpuHumn Maynu.
JlabopaTopHas pabota. Pasgen "KBaHToBas guamka”

Tema 27. MHOroanekTpoHHble atombl. lNepunogmyeckunin
3akoH .. Mengeneesa.

Tema 28. 3oHHas Teopusi TBepAbIX Ten.
JlabopaTopHas pabota. Pasgen "KsaHToBas guamka”

Tema 29. KBaHTOBbIe cTaTucTUkK. CtaTtuctnka Gepmm —
HOupaka. YpoBeHb ®epmu.




Tema 30. KoHTakTHas pasHOCTb NOTEHLMaroB. > 4
TepmoanektpnyectBo. AddekT 3eebeka. Tepmonapa.
Tema 31. p-n — nepexog. lNonynpoBogHUKOBbLIE NPUOOPLI.
OddpekT MenbTbeE. 2 2 5
JlabopaTopHas pabota. Pasgen "KBaHToBas gusmka”
Tema 32. Jlazepsbl. BblHyXgeHHOe n3ny4deHune. Tpex- un
YeTbIpEXYPOBHEBAsi CXeMa Na3epHON reHepaumu. Tunbl 2 > 5
nasepos.
JlabopaTopHas pabota. Pasgen "KBaHToBas guamka”
Tema 33. CTpoeHMe aTOMHbIX 4ep. AHEPTUS CBS3M 2 5
HYKMOHOB. AaepHble cunbl. Mogenu agpa
Tema 34. EctecTBeHHas pagnMoakTUBHOCTL. 3aKOH
paanoakTMBHOro pacnaga. Buael pacnagos. Npaeuna 2 5
CMeLLeHus.
Tema 35. [leneHune atomHbix saep. LienHas peakuums. 1 4
AnepHble peakTopbl.
Tema 36. buonornyeckoe gencreme pagnoakTMBHOIO
nany4yeHus. NoHaTMe 06 snemMeHTapHbIX YacTuLax. 1 > 9
MpakTnyeckoe 3aHATME 24. BbINONHEHNE KOHTPOSTbHON
paboTtbl Ne2

WUtoro B cemecTpe (Ha kypce ansa 3A0) 32 16 16 89

KoHcynbTauumn n npomexyTovHas atrectaumst (k3ameH) 2,5 24,5
Bcero koHTakTHasi pa6ota n CP no gaucuunnuHe 168,25 263,75

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5 BANNIbHO-PEUTUHIOBASAl CUICTEMA OLIEHUBAHUSA

Wcnonb3oBaHue 6anmbHO-peNTUHIOBOWM CUCTEMbI HE MPEAYCMOTPEHO.

6. ONMUCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPELQCTB OLIEHUBAHUSA PE3YNIbTATOB

6.1 MNokasaTenn oueHNnBaHusA

OBYYEHUA

Kog komneTteHummn

MokasaTenu oueHnBaHUs pe3ynbTaTtoB o6yquvm

OfllK-2

dopmynupyeT 1 MHTEPNPETUPYET OCHOBHbIE 3aKOHbI:

MeXaHWKW, MONEKYNSIPHON (PU3UKM U TEPMOOUHAMMKM, SNEKTPUYECTBa N MarHeTu3ma,
KBaHTOBOW (PU3MKN.

PelwwaeT TMnoBble 3aga4m no OCHOBHLIM pasaenam OU3nKn.

CooTHocuT crnocobbl 06paboTkM pe3ynbTaToB yuyebHOro NabopaTopHOro aKCnepMMeHTa C
3aneMeHTaM1 TEOPUN NOrPELLIHOCTY.

6.2 Cucrema 1 KpUTepmmn oLleHUBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTY KOMMETEHLMI

LLikana oueHuBaHna

YcTHoe cobecenoBaHme MNMucbmeHHas paboTa

OO6yuyatoLmincsa nokasbiBaeT BCECTOPOHHEE
1 rny6okoe 3HaHWe OCHOBHbIX (OU3NYECKNX
3aKOHOB, CBOGOAHO OpMEHTUPYETCS B
OCHOBHbIX MOHATUSIX, TEPMUHAX U
onpefeneHuax npu oTBeTe; yCBOMUI
OCHOBHYIO 1 3HAKOM C JOMOSNHUTENBHOM

5 (oTnnyHO) nMTepaTypou; 06 BACHSET B3anMOCBA3b
OCHOBHbIX (DN3NYECKUX 3aKOHOB U MX
3HayeHWe Ans nocneaytoLlen
npodeCccnoHarnbHOM OeATenbHOCTY;
nposiBrsieT TBOPYECKME CNIOCOBHOCTM U
LUIMPOKYHO 3pyaNLIMIO B MCNOSb30BaHUM
yyebHOro matepuana.




OO6yyatominca nokasbiBaeT 4OCTATOUHbIN
YPOBEHb 3HaHWIA OCHOBHbIX PU3N4ECKMX
3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
MOHATMAX N ONpeaeneHnsX; yCBOMI

4 (xopoLwuo) OCHOBHYIO NnuTepartypy; gonyckaet
He3HauuTernbHbIe NOrpeLIHOCTY Npu
oTBeTax Ha BONPOCh! 9K3aMeHaLMOHHOro
6uneTa u JONONHUTENbHbIE BOMPOCHI
npenogasaTens.

OO6yyatoLmiica nokasbiBaeT 3HaHUS
y4yebHoro marepuana B MUHUMarbHOM
obbeme; MoxeT chopMynupoBaTb
duranyeckme 3aKoHbl, MOHATUSA U
onpegenexHns, Ho Npu 3ToM, Aonyckas
6onbLLOEe KONMYECTBO HENMPUHLMNUANbHbIX
OLWMBOK; 3HAaKOM C OCHOBHOW NUTEpPaTypOW;
JonycKaeT CyLLeCTBEHHbIEe OLNOKM B
OTBETE Ha 9K3aMeHE, HO MOXET YCTPaHUTb
MX Nog pyKoBOACTBOM Mpenogasarens.

3 (yRoBNeTBOpUTENLHO)

O6yyatoLmitcs He MMeeT JOCTaTOYHOro
YPOBHS 3HAHMS OUCUUNIUHBI; HE MOXKET
chopMynMpoBaTb OCHOBHbIE DU3NYECKUe
3aKOHbI; NI0XO OPUEHTUPYETCA B OCHOBHBbIX
2 (Hey[OBMNETBOPUTENBHO) | MOHATUAX U ONpedeneHnsX; NMoxo 3HaKOM
C OCHOBHOW NUTepaTypoii; AonyckaeT npu
OTBeTe Ha 3K3aMeHe CYLLIECTBEHHbIE
OLUMGBKM 1 HE MOXET YCTPaHUTb UX Aaxe
noZ PyKOBOACTBOM Mpenogaeatensi.

O6yqa|ou.w|17|c;| NnoKa3biBaeT BCECTOPOHHEE
3auTeHo n FJ'IY60K06 3HaHWEe OCHOBHbIX Cbl/l3|/l‘-leCKI/IX
3aKOHOB,

cBOBOOHO OPMEHTUPYETCH B OCHOBHbIX
NOHATUSX, TEPMUHAX U OnpeaeneHunsXx;
YCBOWI OCHOBHYIO U 3HAKOM C
OOMNOMHUTENBHON NUTEPaTYpPOn; MOXET
00BbACHNTL B3aMMOCBSA3b OCHOBHbIX
P13NYeCKnX 3aKOHOB U UX 3HaYeHue NS
nocneaytouen npoeccnoHanbLHom
OeATenbHOCTU; NPOABNAET TBOpYECKME
CMocoOHOCTK B MCMOMb30BaHUN y4eBHOro
MaTtepuana.

OOyuaroLmincs He UMeeT 4OCTaTOYHOro
YPOBHS 3HAHWUSI QUCLUMMITUHBI, HE MOXET
cchopmMynmMpoBaTb OCHOBHbIE brandeckue
3aKOHbI; NSIOXO OPUEHTUPYETCSA B OCHOBHbIX
He 3auteHo MOHATUAX N ONpeaeneHnsix; NIoxo 3HaKoM
C OCHOBHOW NUTEpaTypoi; AonyckaeT npwu
OTBETE Ha 3a4eTe CYLLECTBEHHbIE OLLUMOKM 1
He MOXET YCTPaHWUTb UX Jaxe nog
PYKOBOACTBOM npenogasaTtensi.

6.3 TunoBble KOHTPONbHbIE 3a4aHUA UMK NHble MaTepualbl, MCNONb3yeMble ANsl OLeHKU pe3ynbTaToB
oby4yeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n dopmynmMpoBKM BONPOCOB
Cemectp 1
1 KnHemaTtumka nocTynaTensHOro OBWMXEHUS MaTepuarnbHON TOYKM
2 KnHemaTtumka BpallaTenbHOro ABMKEHUSS MaTepuanbHON TOYKU 1 TBEPAOro Tena
3 CBsI3b MeXay NMHENHBIMU 1 YTIOBbIMU XapakTePUCTUKAMMN OBUKEHNS.
4 [OunHamuka noctynatenbHOro ABmkeHus. NoHsaTue ueHTpa nHepummn. 3akoHbl HbtoToHa




5 MoHsiTMEe 06 MMNynbce, MOMEHTE UMMYNbCa, MOMEHTE CUJbI

6 MomeHT nHepumn TBEpAOro Tena

7 [OuvHamuka BpallaTenbHOro ABMXeHMs TBepaoro tena. Bropow 3akoH HeloToOHa Ans BpalwatenbHOro ABUMKEHNS

8 MpeacTtaBneHne 0 MexaHN4Yeckomn aHeprun. KnHetuyeckasi, noteHumansHas aHeprus. Pabota cunbl

9 3aKoH coxpaHeHUst MeXaHU4YEeCKOW aHeprum

10 3aKkoH coxpaHeHUs umnynbca

11 3aKoH CoOXpaHeHWst MOMeHTa Umnyrnbca

12 CeolicTBa NpOCTpaHCTBa 1 BpEMEHW: OAHOPOAHOCTb NPOCTPAHCTBa, U30TPONUSA NPOCTPAHCTBA,
0OHOPOAHOCTb BpemeHUu. CBS3b C 3aKOHAMW COXpaHEHUS

13 Mpeobpa3oBaHnst KOOPAMHAT U BPEMEHU B Knaccuyeckon cmanke. MNpuHLUN OTHOCUTENBHOCTH
Manvnes

14 Moctynatel 3WHWTENHa

15 Mpeobpa3oBaHus koopanHaT U BpeMeHu JlopeHua

16 CnepncTteus 13 npeobpasoBaHuii JlopeHua

17 PenaTnBucTckun 3akoH CrioxxeHns ckopocten. Penarmencrckas agMHamuka

18 Baanmocsssb macchl 1 aHeprum. Popmyna SNHWTENHA

19 MoHATne 06 obLLEe TeopUn OTHOCUTENBHOCTMU

20 KonebartenbHoe aBmxkeHne. FapMOHUYeCKMe NNHeNHbIEe konebaHus

21 CnoxeHvne ogHOHaNpPaBMeHHbIX 1 B3aUMHO NepneHanKynapHbIX konebaHumn

22 3artyxatoLume konebaHms

23 BbiHyaeHHble konebaHusi. Pe3oHaHc

24 BonHbl B ynpyron cpege

25 YpaBHEeHME NIIOCKOW BOSHbI

26 BonHoBoe ypaBHeHue

27 OcHoBHble nonoxeHus MKT rasos. AigeanbHbi ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JanstoHa

29 MapameTpbl MaKpOCOCTOSHNS CUCTEMbI. TepmoguHamunyeckas TemnepaTypa v gasneHue. YpaBHeHne
MengeneeBa-KnaneripoHa

30 Yucno cteneHen cBoboabl MOMekyn naeansHoro rasa. PaboTa 1 BHYTPEHHSS SHeprust naeanbHoro
rasa

31 lMepBoe Havyano TepMoAMHaMUKN

32 M3onpouecchbl

33 TennoeMKkoCcTb MaeanbHOro rasa

34 Annabatudeckuii npouecc. YpaBHeHne aguabaTbl

35 MoHsiTne 06 aHTponum no Knayauycy. Kauyectso aHeprum

36 Crartuctnyeckmii Bec. QHTponus no bonbumany

37 BTopoe Hauyano TepMoanHamMuKu

38 PacnpegeneHvne monekyn no ckopocTtam (pacnpegenerHne Makcsenna)

39 BapomeTpuyeckas popmyna.

40 PacnpegeneHvne monekyn no aHeprusam (pacnpegenexHve bonbumaHa)

41 dusnyeckasn kmHeTuka. CpeaHsia gnvHa ceoboaHoro npodera n adhpekTUBHLIN AnamMeTp MOMEKyn

42 #BneHus nepeHoca

43 ArperaTHoe cocTosiHue BelecTBa. Kpuctannuyeckme n amopHble Tena

44 YpaBHeHne COCTOSAHNA peanbHOro rasa. saotTepmel pearnbHOro rasa

45 da3zoBble nepexodbl. TporiHasa Touka

46 Mogenu cTpoeHus xungkoctei. [NoBepxHOCTHOE HaTskeHne. KanunnsapHele aBrneHus
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47 OnekTpudeckme 3apsabl. Mogenb To4e4HOro 3apsiga U MoAaenu ¢ HenpepbiBHBIM pacnpeneneHnem
3apsga

48 3akoH KynoHa. Hanps»keHHOCTb 3neKTpoCcTaTU4eCcKoro nonsi.

49 [MoToK BEKTOpa HaNpPs»KeHHOCTU aneKkTpocTaTnyeckoro nons. Teopema Faycca ons sektopa E

50 PacuyeT anektpuyeckoro nons cgepbl C NOMOLLBIO TeopeMbl [[aycca

51 PacueT anekTpnyeckoro nosnsi 6eCKOHEYHON NIOCKOCTU C NOMOLLbIO TeopeMsl Maycca

52 PacyeT anekTpuyeckoro nomnsi 3apsXKeHHOro Lwapa ¢ nomoLLbio Teopembl Faycca

53 PacyeT anekTpuyeckoro nomns 3apsXXeHHoro umnnHapa ¢ NoMoLLbto Teopemsbl [faycca




54

MoTteHuman ANEeKTpoCTaTn4eCcKoro nons.

55 MoTeHuman nons 3apsXXeHHon cdepbl

56 B3avmMocBs3b Mexay HanpsXXeHHOCTLIO U NOTeHLManom

57 Linpkynsumna sektopa E. Teopema o unpkynsaumm sektopa E

58 MocTosiHHBIN anekTpuyeckun Tok. Cuna Toka. BekTop nnoTHocTM Toka

59 3akoH OMa B MHTerpanbHomn u auddepeHumansHor hopmMax.

60 OneKTpOoABMXKYLLASA CMa NCTOYHMKA TOKa

61 3akoH [xoyns JleHua B nHTerpanbHou u anddepeHumansHon dopmax

62 OnekTpunyeckoe none B BellecTse. [TonspHbIe U HENONSAPHbIE ONINEKTPUKN

63 [nanekTpykn BO BHELLHEM 3MEKTPUYECKOM none. Bektop nonapusoBaHHOCTU. [uanekTpuyeckas
NPOHNLIaEMOCTb

64 MarHuTHoe none B Bakyyme. BekTop MarHMTHOW MHAYKUMMK

65 NHOyKuma marHMTHOro nons NPsiMONIMHENHOro npoBogHuka ¢ TokoM. 3akoH buo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM rorne

68 Cwuna JlopeHua

69 lMoTok BekTOpa MarHMTHOM MHAyKuun. Teopema Faycca ons nHayKumm MarHMTHOro nons

70 Teopema 0 UMPKYNALUMU UHAYKLMW MArHUTHOTO NOSS MO 3aMKHYTOMY KOHTYPY. 3aKOH NOfHOro Toka.

71 MarHutHoe none coneHovga. MarHuTHoe none Topouaa

72 ABneHve anekTpomMarHUTHOM MHAYKuun. 3akoH Papages JleHua

73 AsneHue camomHaykunn. MHOYKTUBHOCTbL KOHTYpa

74 BsanmHas nHgykums. TpaHcdopmartop

75 OHepruns aneKkTpuyecKkoro n MarHUTHoro nons. Bektop MNMonHTuHra

76 YpaBHeHna Makcsenna B HTerpansHon popmMe Ans Bakyyma

77 MarHutHoe none B BellecTBe. BekTop HamarHM4yeHHoCcTU. HanpseHHOCTb MarHUTHOrO Nons.
MarHutHas npoHuLaeMocTb

78 YpaBHeHus Makceenna B anddepeHumansHon dgopme

79 Bugbl marHeTukoB. [lnamarHeTMkn 1 napamarHeTukm

80 deppomarHeTukm

81 OnekTpoMarHuTHble BoMnHbl. CBOMCTBA 3NEeKTPOMarHMTHbIX BOSTH

82 NHTepdepeHuusa ceeta

83 MHTepdepeHUmMsi B TOHKNX MITEHKaX

84 MpuHumn MNovireHca ®peHens

85 Oundpakuus ceeta. MeTtoq 30H PpeHens

86 Oudpakuuna dpayHrodepa Ha wenu. AndpakumoHHaa  pelueTtka

87 Monsapwusaunsa ceeta. Bugbl nonspusaumm

88 Monsapwu3saTtopbl. 3akoH Mantoca

89 Monsapusaunsa npy oTpakeHnn n NnpenomneHnn ceeta. 3akoH bproctepa

90 [BoriHoe nyyenpenomMneHne B Kpuctannax. Auxpomsm

91 WNckyccTBeHHOe ABoViHOe nyyenpenomMmneHne. Addekt Keppa

92 OnTnyeckas akTMBHOCTb BellecTB. Addpekt Papages

93 PaccesiHue cBeTa. 3akoH Panes

94 MornoweHune ceeta. 3akoH byrepa
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95 Tennosoe nany4yeHue. NoHATre 06 abcontoTHO YepHOM Tene

96 3aKoHbI TEeNOBOro U3ny4veHus

97 dopmyna Panes-[xuHca. YnbTpaduonetosas katactpoda

98 'MnoTesa NnaHka. OHeprusa oToHa

99 dopwmyna MNnaHka Ans nanyyeHns abconoTHO YepHoro Tena

100 BHewHun poToadbdekT. 3akoHbl hoToadpchekTa

101 dopmyna SnHwTenHa ana dpoTtoadpcekTa

102 | OdbdbekT KomnToHa

103 KopnyckynspHo BONHOBOW Ayann3m MUKPOOOBHEKTOB

104 'vnoTesa ge bponnsa. BonHel ge bponns

105 | Ocobble cBoKicTBa MUKPOOOHEKTOB

106 CooTHolleHusa HeonpeaeneHHocTewn [en3eHbepra




107 |CnencTtBusi COOTHOLLIEHUS HeonpeaeneHHocTel en3eHbepra

108 BonHoBasa dyHkums. MpuHUMN cynepnosnuumn B KBAHTOBOW MeXaHuKe

109 YpaBHeHue LWpeanHrepa ans cBoGOAHON YacTuLbI

110 YacTtuua B 6eckoHe4Ho rnybokor oqHOMEPHOM NoTeHUMansHon sme. KBaHTOBaHWe aHeprum

11 CtpoeHue atoma. OnbiTel Pesepdopaa

112 Moctynatel Bopa

113 | OnbiT ®paHka u lepua

114 Teopusa bopa atoma Bogopoaa 1 BO4oOpoaonoAo6HbIX MOHOB

115 3aKOHOMEPHOCTU B aTOMHbIX CeKTpax

116 HepocTtatkn Teopun Bopa

117 YpasHeHue WpeaunHrepa ang atoma Bogopoaa

118 KBaHTOBbIE Yncna. NMpocTpaHCTBEHHOE KBaHTOBaHNE

119 MpuHuun Maynu

120 MHoroanekTpoHHble aTombl. [lepuogmnyeckun 3akoH MeHgeneesa

121 30HHas Teopua TBepAbiX Ten. MeTtannbl, AN3NEKTPUKN

122 MonynpoBogHuku. NMpoBogumMocTn p 1 n TUMNOB

123 CuMMeETpUYHbIE U aHTUCUMMETPUYHbIE BOSTHOBbIE (PYHKUMW. BO30HBI 1 (hbepMUOHBbI

124 | Cratuctuka Pepmun-Aupaka. YposeHb depmun

125 KoHTakTHasa pasHOCTb NOTeHUManos

126 TepmoanekTpnyecTBo. Tepmonapa

127 p-n nepexon,

128 MonynpoBoaHMKOBbIE TPUOA

129 | CnoHTaHHOE 1 BblHYXXAEeHHOe nsny4veHune. Jlasepsbl

130 TpexypoBHeBas cxemMa na3epHou reHepaummn. MetactabunbHbIl YpOBEHD

131 YeTblpexypoBHeBasi Cxema nasepHon reHepauum

132 HekoTopble NpMMEHEeHNs Nas3epHOro U3nyyYyeHns

133 CTpoeHune atoMHOro sapa. QHeprusi CBA3M HYKMOHOB B sape. M3oTonbl

134 | JedekT Macchl. YaenoHas aHeprust CBA3WM HYKINOHOB B agpe. AoepHble Cunbl

135 Mopenwn aapa

136 PagnoaktnBHOCTb. 3aKOH pagnoakTMBHOrO pacnaga

137 Buabl pagnoaktMBHoro pacnaga

138 ApepHble peakumun. LlenHasa peakumsa Ha MeaneHHbIX HeNTpoHax

139 AnepHbi peakTop

140 TepmosigepHasa peakumsi

141 BsaumopgeincTtaune paanoakTnBHOIro n3ny4yeHmsa ¢ BeecTtBoMm. Buonoruyeckoe gencreme
PaanNo0aKTUBHOIO U3Ny4YeHNd

142 Knaccudukauusa anemeHTapHbIX Yyactul. [ToHATUe o cTaHaapTHOM Moaenu

143 KBapkoBas mogens sapa

6.3.2 TunoBbIe TeCcTOBbIe 3a4aHnsA
He npepycmoTpeHo




6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuNA (3a4ayu, KeUChbl)

1. TBepgoe Teno BpalwaeTcsl BOKPYr HEMOABMKHOW OCK MO 3aKoHy ¢ = 6t-2t3, pag. Haltu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemellaetcsa cunon F Bgonb ocu x. KoopavHaTa Tena MeHsieTCcs Mo 3akoHy x=2{2+t +1, m.
Kakyto paboTy coBepuut cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyga 3aTyxalowmx konebaHum MasTHYKa ymeHbLLMNach B e pa3. KakoB koaddumumeHT
3atyxaHus B7?

4. B HeKoTOpoWn TemnepaTypHON 06nacTn 3HTPONUSA TEPMOAMHAMMUYECKON CUCTEMBI MEHSETCHA C TEMMEpPaTYpPoOW
no 3akoHy S=5T, [1/K. Kakoe Konn4ecTBo TeNsoTbl NONy4YaeT cuctema npu

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

5. B anekTpocTtatmyeckom none, ob6pasoBaHHOM CUCTEMOW pacrnpedeneHHbIX 3apsaoB, MOTeHUMan MeHseTcs no
3aKoHy @=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPMYeCcKOoro nosns B To4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpenenuTb CKOPOCTb 3MNEKTPOHA, MPOLLEALLErO YCKOPSHOLLYI0 pa3HOCTb NoTeHumnanos Ag=2,4 B.

7. Cvna Toka B NpOBOOHUKE paBHOMEPHO Bo3pacTaeT oT 0 o0 4A B TedeHune 4c. Onpenenutb 3apsa,
npoLleawmi Npyu 3TOM No NPOBOAHMKY.

8. MarHuTHbIN NOTOK Yepea coneHong paeeH 125B6. MHOyKTMBHOCTL aToro coneHounaa 5MH. Onpegenntb
KONMYecTBO BUTKOB corleHomnaa, ecnun no Hemy npoTekaeT TOK cunon 5A.

9. lyy cBeTa, npoxoas Yepes cnov nega (n1 =1,31), nagaet Ha anMasHyto NNacTUHKY (n2 =2,42), yactnyHo
OoTpaxkaeTcs, YacTU4YHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4TOObI OTPAXKEHHbIN Ny4 ObINT MakcMManbHO MNONAPU30BaH?

10. OnpegenuTb ANVHY BOJSHbI, OTBEYAKOLLENA MAaKCUMYMY MCMYyCKaTeNbHOM CnocOBHOCTN abCoNoTHO YEPHOro
Tena, ecnv ero sHepreTMyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHY CKOPOCTb (DOTOINEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3ITyYeHnem
¢ AnvHon BonHbl 200HM.

12. Kakomy yriny paccesiHusi oTBe4aeT MakcumMarnbHOe KOMNTOHOBCKOE CMeLLeHMe OJIMHbI BOSTHbI?

13. Hantu onvHy BonHbl ae bponnsa onsa anekTpoHoB, NpoLleALwnX YCKOPSAIOLLYI0 pa3HOCTb NOTeHUManos
Ap=100 B. Ha4anbHOM CKOPOCTbI0 3NEKTPOHOB MOXHO NpeHebpeyb.

14. nutensHOCTb BO36Y>XOEHHOro coCcTOAHMA aToma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHoOCTb B
onpegeneHnn SHepPreTMYeckoro ypoBHsa atoma?

6.4 MeToauuyeckne MaTepuansi, onpeAensiowme npoueaypbl OLeHUBaHUSA pe3yNnbTaToB 06yyYeHus
6.4.1 YcnoBus gonycka o6y4atoLierocsi K NpomMeXXyTO4YHOW aTTecTauuu M NOpAAoK NIMKBMAALMM aKageMuyYecKon
3aA0MKeHHOCTH

MpoBeaeHe NPOMEXYTOYHOIM aTTeCTaLMN PErNamMeEHTUPOBAHO JTIOKalNbHbIM HOPMaTUBHbLIM akToM CM6rYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLErO KOHTPOIIS YCNEeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

6.4.2 dopma npoBeaAeHUs1 MPOMEXYTOYHOM aTTecTauMm nNo gucumniivHe

YcTHas + MucbmeHHas KomMnbloTeEpHOE TECTMPOBaHNE MHas

6.4.3 Oco6eHHOCTHM NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

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

7. YHEBHO-METOAU4YECKOE U MH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDbI
7.1 YyebHasa nutepartypa

ABTOp 3arnaswue | M3gaTtenbcTBo | [oa nspaHua | Ccbinka
7.1.1 OcHoBHas y4yebOHas nutepartypa
Omutpuesa, E. U. dusmka Capartos: A N 3p 2019 http://www.iprbooksh
Meana op.ru/79822.htmi
KpacHos, I1. O., ®uanka. B 2 yactsax. Y.1 KpacHosapck: Cnbupckuii http://www.iprbooksh
Kyﬂ,pﬂBU,eBa, 0. A., Focy,D,apCTBeHHbIVI op.ru/1 07230.html
Mapkosa, O. 10., YHUBEPCUTET HayKn U 2020
HOwkoea, E. 1O. TEXHOJIOTUIA UMEHN
akagemuka M. @.
PeweTtHeBa
Bonkos, A. ., Kypc cdoumankn. B 2 Tomax. T.1. http://www.iprbooksh
Nymnuesa, T. . ®dunsmnyeckme ocHOBEI . N op.ru/105812.html
MexaHukn. MonekynspHas Aoweu: 'D'OHe""Kf"”
dur3nka n TepmognuHaMmKa. HaumMoHarbHbIN 2019
OnekTpocTaTuka. TEXHNHECKIN
[MOCTOSIHHBIV 3NEKTPUYECKNIA yHusepcuTeT
TOK. QnekTpoMarHeTnsm




7.1.2 lononHuTenbHaa y4yebHas nutepaTypa

Bonkos, A. T, Kypc dounaunkn. KsaHTtoBasi ExkaTepuHBypr: http://www.iprbooksh
MoB3Hep, A. A, dunanka YpanbcKuii 2017 op.ru/106401.html
Menkux, A. B. dhbenepanbHbIN
yHUBEpCUTET

CrtenaHoBa, B. A., dusmka. MexaHuka u Mocksa: NIagaTtenbckui http://www.iprbooksh
YBaposa, Y. ©. MoriekynsipHasi usmka Jom MUCuC 2020 op.ru/106744 .htmi
Kabnykosa H.C. ®unanka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/

MEXaHWKN N MOJIEKYNAPHOMN cre.: crieryntg 2019 tp_ext_inf_publish.ph

br3mKK p?id=2019125
CabbinuHckun, A. B. dusnka B 3agadax 4Y.2. Benropoa;: Benropoackuii http://www.iprbooksh

OnekTpocTaTuka, rOCy1apCTBEHHbIN op.ru/106207.htmi

MOCTOSAHHbIN TOK, TEXHONOMMYEeCKNn 2019

ANEeKTpoMarHeTnsm yHuBepcuteT um. B.T.

Llyxosa, 36C ACB
OkoHomoBa, J1. H., dunsmka: aNeKTpn4ecTBo 1 http://www.iprbooksh
Mygapeuosa, J1. B., MarHeTuam. Y. 2 ] . op.ru/98087.html
Noraués, U. U., MockBa: N3gaTenbckun 2015
MypaTos, P. 3., Aom MMCuC
Yepeneukon, E. b.
CrtenaHoBa, B. A,, dusmka. Y.2. AnekTpnyecTso M U . http://www.iprbooksh
YBaposa, U. 9., 1 MarHeTnam. OnTuka ockea. VIspaterbekum 2014 op.ru/98109.html
KanytkuHa, . E. fom MACnC
MepmuHoB, A. B., Obuwas durauka. 3agaum c CapartoB: Bysosckoe 2020 http://www.iprbooksh
bapkos, 0. A. peLueHnsIMn obpasoBaHue op.ru/95156.htmi
3io3uH, A. B., ®usmka. Y.1. MexaHuka M A . http://www.iprbooksh
Mockogckuit, C. B., OcKBa: AKaaeMUHeckn 2020 op.ru/110169.html
Typos, B. E. npoekT
HacoHos, A. [., dusmka B Nnpumepax u BapHayn: AnTanickuii http://www.iprbooksh
HoBuunxuna, T. U., 3agadax rocyqapCTBEeHHbIN 2017 op.ru/102878.htmi
[enuncosa, H. H. nenarornyeckuii
yHUBEpCcUTET

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM
1.EQWHBIN nopTan UHTEPHET TecTMpoBaHusa B cdhepe obpasoBaHusa [OnekTpoHHbIn pecypc]. URL:http://www.i-

exam.ru/.

2 MHdopmaumoHHas cuctema «EguHoe okHo goctyna k obpasoBaTtenbHbIM pecypcamMy» [ONeKTPOHHbIN pecypc).

URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas usnko-maTemaTndeckas bubnmnoteka [OnNeKTpoHHbIA pecypc).
URL:http://eqworld.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.Matepuansl IHdopmaLmoHHO-06pa3oBaTenbHOM cpefbl 3ao4Hon hopmbl 0byveHns CM6ryrnTa
[OnekTpoHHbIN pecypc].

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

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

8.0nekTpoHHas bubnuoTeka y4ebHbix naganun CroerynTA. URL:http:/publish.sutd.ru/.

7.3 Nepe4veHb NULEH3MOHHOIo N CBO60AHO pacnpPoCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

7.4 OnncaHuwe maTepuanbHO-TeXHU4YECKOWN 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyanTtopus OcHalueHne

MynbTumeaniiHoe obopyaoBaHme, cneunannsMpoBaHHas mebenb, Jocka
JlekunoHHas y A PyA H P A
ayauTopus

CneumnanuavpoBaHHas mebenb, Aocka
YuebHast ayamtopus
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