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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmmpoBaTb KoMneTeHUUM obyuvatouierocs B obrnactu pmanku Ans UCToNb30BaHUs!
3aKOHOB (QU3NKU, (PU3NYECKMX METOLOB WCCreOoBaHUs M aHanusa B oObeme, HeobxogumoM Ansi NpodyeccroHanbHOM
nesaTenbHOCTH

1.2 3agaum AUCLUUNIIUHDI:

'V|3quITb OCHOBHbIE ¢)M3M‘-I€CKVIe 3aKOHbI, rpaHnLbl N obnacTtu nx npuMeHeHusA

*N3yuntb CUMBOMUKY hU3nMyeckmx 0603Ha4YeHNIn U OCBOWTb OCHOBHbIE CMOCOGLI PELLeHUst U aHanu3a MU3NYECKnX
3agay

*Pa3BuTb HaBbIkM (PU3NYECKOTO MbILLMIEHUS!, yMEHUSI paboTaTb C pasnuyHbIMK Npubopamu

*BecTu npodeccroHarnbHbi aHanna pesynbTaToB Hay4yHO-N1abopaTopHOro 3KCnepuMeHTa

*OCBOUTb HaBbIKM CTaTUCTUYECKON O6p360TKM pe3ynbTaTtoB 3KCNEPMMEHTOB, CaMOCTOATESIbHO BbI6VIpaTb MeTodbl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 Tpe6oBaHuA K NnpeaBapuUTENIbLHON NOANOTOBKE 06y4alolerocs:

MpenBapuTenbHas NoAroToBka NpeanonaraeT co3aaHne OCHOBbI Anst (hOPMUPOBaHMS KOMNETEHLMI, YKasaHHbIX B M.
2, NPy U3y4eHUn QUCLIMMNINH:
OuncumnnuHa 6asmpyeTcst Ha KOMNETEHLMSIX, COOPMMPOBAHHBLIX HA NpeablayLleM ypoBHe obpas3oBaHus

2 KOMNETEHLUMUN OBYYAIOLLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlMK-1: Cnocob6eH NnpuMeHATbL ecTeCTBEHHOHay4YHble U ObLenHXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YEeCKoro
aHanusa n MmoaenupoBaHUsl, TEOPETUYECKOro U IKCNepUMeHTanLHoro uccrnegoBaHus B npodeccuoHanbLHoOn
AeATeNbHOCTH;

3HaTb: OCHOBHbIE 3aKOHbI 1 q3|/|3|/|l-|ecn<|/|e ABNeHuaA,
cbmsmqecme BeJTMYNHbI U KOHCTaHTbI, UX onpeaeneHna n eanHuLbl USMepeHus;
OCHOBHbI€ Cnocobbl O6pa6OTKVI pe3ynbTaTtoB 3KCNepUuMeHTalrbHbIX nccneaoBaHum

YMeTb: ncnonb3oBaTb cbmamqecme 3aKOHbI 1 06 BACHATD cbmsmqecme ABNEeHUA ana peweHna pa3nnyHbiX 3agad

BnapgeTb: HaBblkamu npakTn4ecKoro npuMmeHeHnsa 3akoHoB CbVISVIKVI

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

cp MHHoBAaL. dopma

Nek. Mp. Na6. | (yacw) dopMbl | TekyLiero
(vachl) | (4achl) | (4acwl) 3aHATMN | KOHTPONS

HaumeHoBaHWe n cogepxaHune pasgenos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(kypc ans
3A0)

Paspgen 1. MexaHuka

Tema 1. KuHematunka noctynarensHOro 1
BpaLLaTENbHOro ABMXEHUS

MpakTtnyeckoe 3aHaTME 1. KnHematumka
nocTtynaTtensHoro aswxeHusi. Kunematuka
BpaLlaTesibHOro ABMXeHus 2 2 4 7
JlabopatopHoe 3aHATWEe: BeepeHve B
Teoputo

norpeLuHocTen. Metoabl 06paboTku
pes3ynbTaToB U3MepeHui

Tema 2. lJuHamuka nocTynaTenbHOro u
BpaLLaTenbHOro ABWXKEHNA TBEpOoro Tena.
3akoHbl HbloToHa

lMpakTuyeckoe 3aHsaTHE 2. lMHamumka 1 2 2 3 6 K
nocTynaTensHOro u BpalaTensHoro
OBWXEHMUS

JlabopaTopHoe 3aHsaTHe: Pasgen "MexaHuka"

Tema 3. CBoncTBa NPOCTPaHCTBA Y BpEMEHMN.
3aKOHbI COXpaHEHWsT SHEPTUM, UMMYIbCA,
MOMeHTa umnyrnbsca

MpakTnyeckoe 3aHsiTMe 3. 3aKoHbI 2 4 6
COXpaHeHUs aHeprum, MMNynbca, MOMeHTa
uMnynbca

MpakTnyeckoe 3aHsaTUe 4. BoinonHeHue
KOHTpOnbHOM paboTbl N1

Tema 4. dnemeHTbl cneunanbHon n obLuen

2 7,75
TEOPUU OTHOCUTENBHOCTH




Paspgen 2. MexaHun4yeckune konebaHuns mn
BOJIHbI

Tema 5. CBoGOOHbIE FAPMOHMYECKNE
konebaHus. 3atyxatoLlme 1 BblHYXXOEHHbIE
konebaHus. Pe3oHaHc

Tema 6. Ynpyrue BosnHbl. BonHoBoe
ypaBHEeHne

MpakTnyeckoe 3aHsaTne 5. CBoboaHbIE
rapmoHunyeckue konedaHus. CnoxeHve
konebaHui. 3aTyxarowume konedaHus.
Ynpyrne BOMHbI

JlaGopaTtopHoe 3aHsTHe: Pasgen
"MexaHnun4yeckue konebaHus n BOsHbI"

Pasgen 3. MonekynsapHas cusnka u
TepMoguHaMuKa

Tema 7. MKT ngeanbeHbix rasos. [lepsoe
Hayano TepMoaMHaMuKU. TennoemMKocTb
MpakTnyeckoe 3aHsaTHE 6. YpaBHeHME
COCTOSIHUSA naeanbHOro rasa. sonpouecchl

Tema 8. QHTponus. Bropoe Havano
TepmogmHamukn. Teopema HepHcTta
MpakTnyeckoe 3aHsTMe 7. NepBoe 1 BTOpoe
Hayano TepmMoanHaMM1KN

MpakTnyeckoe 3aHsaTMEe 8. BbinonHeHue
KOHTpOIbHOM paboTbl Ne2

JlabGopaTtopHoe 3aHsTHe: Pasgen
"MonekynsapHasa dusnka n TepmoanHammka”

Tema 9. CtaTncTnyeckme pacnpegeneHus
Makcsenna n bonbumaHa. bapomeTpuyeckas

dopmyna

Tema 10. ABneHna nepeHoca. ArperatHoe
COCTOSIHME BeLlecTBa
JlabopaTtopHoe 3aHaTue: itoroBoe 3aHaTue

Wtoro B cemecTpe (Ha kypce anst 3A0)

16

16

16

59,75

KoHcynbTaumm n npoMexyTovHasa atrecrtaums
(3auver)

0,25

Pasgen 4. OnekTpu4ecTso U MarHeTu3m

Tema 11. SnekTpuyeckoe none B BakyyMme.
BennuuHbl, xapakrtepusyoLime
aneKTpocTaTM4ecKoe nore, U CBA3b MeXay
HUAMMU

MpakTtnyeckoe 3aHsaTMe 9. 3akoH KynoHa.
HanpspkeHHOCTb 3NeKTPOCTaTUYECKOro nonsi.
Teopema Naycca

MpakTuyeckoe 3aHsaTme 10. MoTeHuyunan.
CBs3b Mexay HanpsXXeHHOCTbIO U
noTeHumanom

JlabopaTtopHoe 3aHaTue: BBogHoe 3aHATHE
"3nekTpousmepuTensHble npubopsbl. Knacc
TOYHOCTU 3NEKTPON3MEPUTENBHBLIX NPNOOPOB.
OnpepgeneHune norpeLHoOCTn npmubopa no
Knaccy ToyHocTH"

Tema 12. AnekTpuyeckoe none B BELLECTBE.
OunanekTpukun. Nonapunsaums AMaNeKTpUKoB B
3NEeKTPNYECKOM none. SHeprusi
3ANEeKTPMUYECKOro Nons. ANeKTpUYecKnii Tok
MpakTnyeckoe 3aHsTMEe 11. 3aKOHbI
NMOCTOSIHHOMO TOKa

JTabopaTopHoe 3aHATue: Pasagen
"OnekTpuyecTteo”




Tema 13. MarHuTHOE norne B BakyyMe.
3akoHbl marHeTnsma. fABneHune
3ANEeKTPOMarHMTHOM MHAYKUUN. Y paBHEHUS
Makcsenna B nHterpansHom popme ang
BaKkyyma.

MpakTnyeckoe 3aHsATME 12. 3aKOHbI
marHetnama. Cuna JlopeHua. 3akoH
MOITHOTO TOKa. FIBNeHne aneKkTpoOMarHMTHON
NHAYKLMK

MpakTnyeckoe 3aHsaTme 13. BeinonHeHne
KOHTpornbHou paboTta Ne1

JTabopaTopHoe 3aHATUe: Pasagen
"MarHeTtunam"

Tema 14. YpaBHeHnss MakcBenna B
anddepeHumnansHom opme.
OnekTpomarHuTHble BonHbl. CBoWcTBa
ANEKTPOMarH1THbIX BOMH. NHTepdepeHumns un
ondpakums

Tema 15. B3anmopgencrtaue
3NEKTPOMAarHMTHOrO N3ny4eHust ¢
BellecTBOM. 3akoHbl Panes, byrepa.
MonsipusoBaHHOE 3M1IEKTPOMAarHUTHoOEe
nsnydeHve

JTabopaTopHoe 3aHATUe: Pasaen
"Monsapusauusa ceeta”

Pasgen 5. KsaHToBas dumsmka. Pumsnka
TBEpAOro Tena. AgepHas gusmka

Tema 16. Tennosoe M3nyyeHne 1 3aKOHbI
abcontoTHO YepHoro Tena. PoToaddekT.
O ekt KomnToHa

MpakTnyeckoe 3aHsaTME 14. 3aKOHBbI
TEenmnoBoro nsnyyeHus. PotoacpdekT.
Odpdekt KomntoHa

Tema 17. KopnyckynspHO-BOSIHOBOWN
ayanuam. BonHbl ae bponns. CooTHoLweHUs
HeonpepeneHHocTen enseHbepra.
BonHoBas dyHkuus. YpaBHeHue LLpeanHrepa
MpakTuyeckoe 3aHsaTme 15. CooTHOLWEHME
HeonpepaeneHHocTel Nen3eHbepra.
YpasHeHue LpeaunHrepa

MpakTnyeckoe 3aHsaTMe 16. BbinonHeHne
KOHTponbHOM paboTbl Ne2

Tema 18. 3oHHasA Teopus TBEPAbIX TEN.
Iazepsl

JTabopatopHoe 3aHaTue: Pasgen: "KBaHToBasi
dusnka"

Tema 19. CTpoeHue aTtoMHbIX Saep.
PagnoakTtuBHOCTb. AfepHble peakuum

WUtoro B cemecTpe (Ha kypce ana 3A0)

KoHcynbTaumm n npomexyTodHas atTectauus
(OKk3ameH)

17

17

17

30

2,5

24,5

Bcero koHTakTHas pabota n CP no
AuUcuunnuHe

101,75

114,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NPeaycMOTpeHo




5. ®OH[] OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOY

5.1 OnucaHune nokasarteneun, KpUTepmeB U CUCTEMbI OLLeHUBAHUSI pe3ynbTaToB 0byue
5.1.1 NMokasaTtenu oLueHUBaHUA

HOW ATTECTALMU
Husa

Kon

lMokasaTenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|
KoMneTeHumnn

HaumeHoBaHMe OLIEHOYHOro
cpeacTea

dopmMynnpyeT 1 MHTEPNPETUPYET OCHOBHbLIE 3aKOHbI:

MEeXaHWKN, MOMEKYNSIPHON (OU3NKM U TEPMOANHAMUKM, SMEKTPUYecTBa n
MarHeTmama, KBaHTOBOW (pn3nKK; COOTHOCUT crnocobbl 06paboTkm
pe3ynbTaToB y4ebHOro nabopaTopHOro aKCrnepuMeHTa ¢ arnemMmeHTamm
OlK-1 TEopUn NOrpeLLHOCTH.

PeluaeTt TnoBble, KONMYECTBEHHbIE N KAYECTBEHHbIE 3a4a4un Mo
OCHOBHbIM pa3gernamMm MU3nKku.

OOBbSACHSAET B3aMMOCBSA3b OCHOBHbIX (OM3NYECKUX 3aKOHOB U UX
3Ha4yeHue Npuv peLLeHnn 3aaad.

5.1.2 Cnucrema 1 Kputepmm oLeHNBaHUA

KpuTtepum oueHmBaHmsa ccpbopMmnpoBaHHOCTN KOMNETEHLNN

LLikana oueHuBaHua
YcTHOoe cobecenoBaHue

MucbMeHHas paboTa

Ob6yuyatowmincs nokasblBaeT BCECTOPOHHEE
1 rnyboKoe 3HaHWe OCHOBHbIX PM3NYECKNX
3aKOHOB, CBOBOHO OPUEHTUPYETCS B
OCHOBHbIX MOHATUSX, TEPMUHAX U
onpefeneHnsx Npu oTeeTe; yCBOUI
OCHOBHYIO 1 3HAKOM C 4OMOSNHUTENBHOWM

5 (oTnnyHo) nuTepaTypon; 06bACHSET B3aMOCBA3b
OCHOBHbIX (OM3NYECKMNX 3aKOHOB U UX
3Ha4eHue ansa nocneayroLlen
npodeccnoHanbHON AeATENBHOCTY;
NposiIBNSAET TBOPYECKNE CNOCOBHOCTU U
LLUMPOKYHO 3pYAULIMIO B UCMOMNb30BaHWK
y4yebHoro matepuana.

O6yuatowmincs nokasblBaeT 4OCTATOYHbIN
YPOBEHb 3HAHWI OCHOBHbIX (PU3NYECKMX
3aKOHOB, OPUEHTUPYETCA B OCHOBHBbIX
MOHATUAX U ONpeaeneHusiX; yCBoun
OCHOBHYIO NUTepaTypy; OonyckaeT
He3HauuTenbHbIe NOrPeLLIHOCTU NpuU

4 (xopoLuo)

oTBEeTax Ha BOMpPOChI 3K3aMEHaLMOHHOIO
6uneTa u JONOSHUTENbHbIE BOMPOCHI
npenopaeaTens.

ObyuatoLmiics nokasbiBaeT 3HaHMS
y4yebHOro matepvana B MUHUMarbHOM
obbeMe; MoXeT chopMynmMpoBaTb
dm3nyeckmne 3aKoHbl, MOHATUS 1
onpeaernexusi, Ho Npu 3TOM, Aonyckast
6onbLUIOe KONUYECTBO HEMPUHLMMUANBHbBIX
owmnboK; 3HAKOM C OCHOBHOW NUTEpaTypow;
JonyckaeT CyLLEeCTBEHHbIE OLWNOKM B
OTBETE Ha 3K3aMEHE, HO MOXET YCTPaHUTb
nx noA pyKOBOACTBOM NpernogaBaTtens.

3 (yBoBneTBOpUTENBLHO)

O6yyarowuincsa He UMeeT 4OCTATOYHOTO
YPOBHS1 3HAHUSI AUCUUNIUHBI; HE MOXEeT
cpopMynMpoBaTh OCHOBHbIE hU3MYeckme
3aKOHbI; NII0XO OPUEHTUPYETCSA B OCHOBHBbIX
2 (HeynoBNEeTBOPUTENLHO) | MOHATUSX U ONpeAeneHunsiX; NNoxo 3HaKom
C OCHOBHOW NUTEpaTypo; gonyckaeT npu
OTBETE Ha 3K3aMeHe CyLLEeCTBEeHHble
OLUMGKM 1M HE MOXET YCTPaHUTb UX Aaxe
noZ pyKoBOACTBOM npernoaaeaTens.




OO6yyatoLmincsa nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHWe OCHOBHbIX (OU3NYECKNX
3aKOHOB, CBOGOAHO OpMEHTUPYETCS B
OCHOBHbIX MOHATUSX, TEPMUHAX U
onpefeneHusx; yCBOM OCHOBHYIO U1
3HaKOM C JOMOMHUTENBLHOW NUTepaTypowu;
MOXeT 06 bACHWUTb B3aUMOCBSA3b OCHOBHbIX
PU3NYECKNX 3aKOHOB M UX 3HaAYeHUe ans
nocneaytowen npoeccnoHanbLHom
OeaTenbHOCTU; NPOSIBNSAET TBOpYECKMe
CcnocobHOCTN B UCMONb30BaHUK y4ebHoro
matepuana.

3ayTeHo

Obyyarowmica He umeeT JOCTaTOYHOro
YPOBHS 3HAHUSA ANCUMUNIINHBI, HE MOXET
chopMynMpoBaTb OCHOBHbIE hU3NYeckue
3aKOHbI; NSTOXO OPUEHTUPYETCS B OCHOBHbIX
He 3auTeHo NOHATUSX U ONpeaeneHnsx; Noxo 3Hakom
C OCHOBHOW NnuTepaTypou; AonyckaeT npu
OTBETE Ha 3a4yeTe CyLleCTBEHHbIE OLWNOKM U
He MOXeT YCTpaHUTb MX Aaxe nop,
PYKOBOACTBOM npenogasaTernsi.

5.2 TunoBble KOHTPOIbHbIE 3a4aHUs NN UHble MaTepuanbl, Heo6xoAuMbIe AN OLEeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNN) oNbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | DopMynnpoBKM BONpOCOB
Cemectp 1
1 KnHemaTrka nocTynaTenbHOro OBWMKEHNUS MaTepuarnbHON TOYKM
2 KnuHemaTuka BpalwaTtenbHOro ABMXKEHUS MaTepuanbHOW TOYKU U TBepAoro Tena
3 CBA3b MexXay NUHENHbIMW M YINOBbLIMU XapakTepucTUKaMmn ABMKEHUS
4 OvHamuka noctynatensHoro aAsvxeHus. MNMoHATre ueHTpa uHepuun. 3akoHbl HeloToHa
5 MoHsaTue 06 umnynbce, MOMEHTE MMMNyNbca, MOMEHTE CUfbl
6 MoMeHT nHepLumMn TBepAoro Tena
7 [unHamunka BpallaTenbHOro ABMXeHnsa TBepaoro tTena. Bropon 3akoH HeloTOHa Anst BpawaTenbHOro ABUKEHUS
8 MpegcTtaBneHve o MexaHn4yeckomn aHeprun. KnHetudeckas, noteHumansHas aHeprusa. Pabota cunbl
9 3aKoH coxpaHeHNsi MexaHU4eCcKon aHepruu
10 3aKkoH coxpaHeHust umnyrbca
11 3aKkoH coxpaHeHWs MOMeHTa UMnyrnbca
12 CaoicTBa NpocTpaHCcTBa Y BpeMeHN: 0QHOPOAHOCTb MPOCTPaHCTBa, N30TPONUsS NPOCTPAHCTBA, OQHOPOAHOCTL
BpemeHu. CBA3b C 3aKOHaMW COXpaHeHus
13 Mpeobpa3oBaHnsa koopanHAT M BPEMEHM B Knaccuveckon pmauke. MNMpuHUmMn oTHocuTensHocTn Manunes
14 Moctynatel JWHWTENHa
15 Mpeobpa3oBaHusa koopanHaT 1 BpeMmeHu JlopeHua
16 Cnepncteust U3 npeobpasoBaHuii JlopeHua
17 PensTuBUCTCKMIA 3aKOH CNOXEHUS1 CKOPOCTEN
18 PenaTtuBuctckas anHamumka
19 B3anmocsssb Macchl 1 aHeprun. dopmyna SuHWTENHa
20 MoHATne 06 o6LEe TeopUn OTHOCUTENBLHOCTH
21 KonebaTenbHoe aBwxeHne. MapMOHMYECKME NMHEHbIE KonebaHus
22 CnoxeHne ogHOHaNpaBneHHbIX U B3aUMHO NepneHANKYNSpHbIX kKonebaHnin
23 3atyxatoyme konebaHums
24 BbIHyXaeHHble konebaHus
25 fBneHne Pe3oHaHca
26 BonHbl B ynpyron cpege
27 YpaBHEHue NyioCKon BOSTHbI
28 BonHoBoe ypaBHeHue
29 OcHoBHble nonoxeHna MKT rasos. VigeanbHbin ras




30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JansToHa

31 MapameTpbl MaKPOCOCTOSIHMSA CUCTEMBI. TepMmoguHamumyeckas Temnepartypa v gaBrneHue. YpaBHeHue
MengeneeBa-KnaneripoHa

32 Yucno cteneHen ceoboabl MONeKyn naeanbHOro rasa. Pabota n BHyTpeHHsIA 3Heprusi naeanbHOro rasa

33 lMepBoe Hayano TepMoAMHaMUKN

34 M3onpouecchbl

35 TennoemkocTb naeanbHOro rasa

36 Anmnabartunyeckuii npouecc. YpaBHeHne agnabaTsl

37 MoHaTtne 06 aHTponum no Knaysuycy. KadectBo aHeprum

38 Cratuctmdeckmi Bec. QHTponus no bonbumany

39 BTopoe Ha4yano TepMoanHamMunKm

40 PacnpegeneHue monekyn no ckopoctsaM (pacnpegeneHne Makcsenna)

41 BapomeTtpuyeckasn popmyna

42 PacnpegeneHue monekyn no aHeprusim (pacnpegenexHve bonbumaHa)

43 ®usmyeckas knHeTnka. CpeaHasa anvHa ceoboaHoro npodera v adEeKTUBHLIM AuameTp MONEKyn

44 Oundpdpysusa

45 TennonpoBoAHOCTb

46 fBneHve BA3KoCTU

47 ArperatHoe coctosiHue BellecTBa. Kpuctannuyeckme n amopdHole Tena

48 YpaBHeHue cocTossHMSA peanbHoro rasa. 3otepmbl peanbHOro rasa

49 dasoBble nepexogbl. TponHas Tovka

50 Mogenu cTpoeHus xuagkocten. NoBepxHOCTHOE HaTshkeHue. KanunnsapHele aBrneHns

Cemectp 2

51 OnekTpudeckue 3apsgbl. Mogenb Toue4HOro 3apsija u MoOAenu ¢ HenpepbiBHbIM pacnpeaeneHnemM 3apsaa

52 3akoH KynoHa. HanpspkeHHOCTb 3neKTpocTaTuyecKoro nons

53 lMoTok BEKTOpa HaMNpshPKeHHOCTU AneKkTpocTaTnyeckoro nons. Teopema [Faycca ons sektopa E

54 Mpumepbl pacyeTa noner 6€CKOHEYHON NIOCKOCTU, 3apshKEHHOW cdpephl, LWapa

55 lMoTeHUnan anekTpocTaTM4ecKoro nong

56 B3anmocesasb Mexay HanpspKeHHOCTbIO U NOTEeHLManom

57 Linpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E

58 MocTOAHHbBIN C-)J'IeKTva/IHeCKI/IVI ToK. Cvna Toka. Bektop nnoTHocTK Toka. 3akoH OMa B UHTErpanbHON u
anddepeHumanbHon dopmax

59 OnekTpu4yeckoe norne B BellecTse. MonspHbIe U HeNonsipHble AN3ANEKTpUKU. BekTop nonspusoBaHHOCTH.
[unanekTpuyeckas NPOHMLEEeMOCTb

60 MarHuTHoe none B Bakyyme. BekTop MarHUTHOM MHAYKLUMU

61 3akoH bBbwuo Caeapa Jlannaca. MHayKkumMs MarHMTHOro nonsi NPAMONIMHEHOIO NPOBOAHMKA C TOKoM. [Mone
Kpyroeoro Ttoka

62 3akoH Amnepa. Pamka ¢ TokoM B MmarHuTHoM none. Cuna JlopeHua

63 lMoTok BEKTOpa MarHUTHOW MHAyKUMK. Teopema o umpkynsauum Bektopa B. 3akoH nonHoro Toka. Teopema
"aycca Ans nHAYKUMM MarHUTHOro nons

64 MarHuTHOe none coneHomnga u Topounga

65 SBneHne anekTpomarHMTHOM uHaykuun. 3akoH Papapes JleHua

66 ABneHne camonHaykuun. IHOYKTMBHOCTL KOHTYpa. BaaumHasa nHgykums. TpaHchopmaTtop

67 OHeprus aneKkTpMyYecKoro U MarHUTHoro nonsi. Bektop MNovHTUHra

68 YpaBHeHus MakcBenna B MHTerpanbHon doopme s Bakyyma

69 MarHuTHOe norne B BelecTBe. BekTop HamarHn4yeHHOCTU. HanpspkeHHOCTb MarHuTHoro nond. MarHutHas
NPOHMLLAeMOCTb

70 Bugpbl marHeTukoB. [luamarHeTukn 1 napamarHeTukn, deppomarHeTukm

71 OneKkTpoMarHnTHble BOSHbI. CBOWCTBA 9MEKTPOMarHUTHbIX BOSMH

72 UHTepdepeHuus ceeTa

73 Oudppakunsa ceeta. MNMpuHuun MNonreHca ®peHens. Metog 30H PpeHens

74 Monspusauns ceeta. Buagbl nonspusauuu. MNMonspusatopsl. 3akoH Mantoca

75 [eoriHoe nyyenpenomnenue. VickycctBeHHoe ABoViHOE nyyenpernomnenue. OddekT Keppa

76 OnTuyeckasa akTMBHOCTb BellecTB. AddpekT Papages

77 PaccesHue n nornoweHne ceeta. 3akoH Panes. 3akoH Byrepa

78 Tennosoe n3nyyeHue. MNMoHaTne 06 abcontoTHO YepHOM Tene. 3aKOoHbI TEMOBOro N3Ny4YeHus

79 ®opmyna Panesa-[xuHca. FunoTesa MNnaHka. ®opmyna MNMnaHka gnsa uany4eHnst abcontoTHO YepHOro Tena




80 BHewHun potoadhdekT. 3akoHbl hoToadbdekTa. Popmyna SnHwTenHa ans goToaddekTa

81 KopnyckynspHo BonIHOBOW Ayanv3mM MUKpoobbekToB. 'MnoTtesa ae bponns. BonHel ge bponns

Ocob6ble cBoricTBa MMKpoobbekToB. COOTHOLWEHNS HeonpeaeneHHocTew [eriseHbepra. CneacrTaus

82 oo
COOTHOLLUEHMs1 HeonpeaeneHHocTen ensenbepra

BonHoBas dyHkums. MNMpruHUMN cynepnosvuuum B KBaHTOBOM MexaHuke. YpasHeHue WpeanHrepa ans

83 .
cBOOOHOWM YacTULb

84 YacTtunua B 6eckoHeyvHo rnybokor oAHOMEPHON NoTeHUmansHow ame. KBaHToBaHWe aHeprum

CtpoeHune atoma no Pesepdopay. MNoctynatel Bopa. Teopusi bopa atoma Bogopoaa v BogopoaonoaobHbIX
NOHOB

85

86 KBaHTOBbIE YMCna. npOCTpaHCTBeHHOB KBaHTOBaHue

87 MpuHumn Maynn. MHOroaneKkTpoHHble aTomebl. [epnognyeckuin 3akoH Mengeneesa

88 30HHas Teopua TBepabliX Ten. MeTtannsl, ONIANEKTPUKN. nOHyHDOBOD,HVIKVI. npOBOD,VIMOCTVI P nnTMNoB

89 YpoBeHb ®epmun. KOHTaKkTHas pasHOCTb MOTEHUManoB. TepMO3NeKTPUYECTBO. pP-N Nepexos

90 CnoHTaHHOE U BbIHYXAeHHOe nanyyeHue. Jlasepbl. Tpex 1 YeTbipexypoBHEBas CXeMa Nas3epHom reHepaumm

91 CTpoeHre aTOMHOro sigpa. SHeprus CBsA3W HYKINOHOB B siape. M3oTonbl

92 OedbekT maccbl. YaenbHasa aHeprus CBA3M HYKINOHOB B sApe. faepHble curbl

93 Mopenun sgpa

94 PapgunoaktuBHoCTb. 3aKoH pagnoakTMBHOro pacnaga. Buabl pagmoaktMBHoro pacnaga

95 ApepHble peakuuu. LlenHas peakums Ha MeAneHHbIX HEUTPOoHaX

96 AnepHbli peaktop

97 TepmosigepHas peakuus

BaaumogencTaune pagmoakTUBHOIO N3NyyYeHns ¢ BelecTBoM. bruonornyeckoe gencrene pagnoakTMBHOIO
n3ny4yeHus

98

99 Knaccudukaumsa anemeHTapHbIx Yactuu. [NoHATue o ctaHaapTHOWM Mogenu

100 KeapkoBasi Mmogenb aapa

5.2.2 TunoBble TeCTOBLbIE 3a4aHnsA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3agaym, Kerchbl)

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

2. Teno maccon 2 kr nepemellaetcsa cunon F sgonb ocu x. KoopamMHaTa Tena MeHseTcs Mo 3aKoHy X=2t%+t +1, m.
Kakyto paboTty coBepumT cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyaa 3aTyxarowmux konebaHmn MasTHMKa yMeHbLUMNach B € pas. KakoB koacbdpuumeHT
3aTyxaHus B?

4. B HeKoTOpoOW TeMnepaTypHou 06nacTy SHTPONUst TEPMOANHAMUYECKON CUCTEMbI MEHSAETCS C TeMnepaTypom
no 3akoHy S=5T, /K. Kakoe konmMy4ecTBO TENMOThLI NOMy4aeT cuctema npu

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

5. B anekTpocTaTtMyeckom none, obpa3oBaHHOM CUCTEMOW pacnpeaerneHHbIX 3apsaoB, MoTeHUuan MeHAEeTCs no
3aKoHYy @=4x?+3z2, B. HanTn Hanps»KeHHOCTb 3NeKTPUYECKOro Nons B TOUKe C

KoopauHaTamu x=1m, z=1m.

6. OnpegennTb CKOPOCTb ANEKTPOHA, NPOLLELIEro YCKOPSLLY pasHOCTb noteHumanos Ag=2,4 B.

7. Cuna Toka B NpOBOAHMKE paBHOMEPHO Bo3pacTaeT oT 0 A0 4A B TeyeHue 4c. Onpegenutb 3apsa,
npoLueaLWwmin Npy 3TOM Mo NPOBOOHWKY.

8. MarHuTHbI NOTOK Yepe3 coneHoung paseH 125B6. MIHOYKTUBHOCTL 3Toro coneHounaa 5MH. Onpegenntb
KONIMYECTBO BUTKOB COSfleHOMAa, eCrv N0 HEMY NMPOTEKaeT TOK cunom 5A.

9. Jlyu cBeTa, npoxoas vepes cron neaa (n1 =1,31), nagaet Ha anMasHy NNacTUHKY (n2 =2,42), yacTu4Ho
oTpaxaeTcsi, YacTU4Ho npenomnseTcs. Kakum gorkeH 6biTb yron nageHus,

4TOObI OTPAXKEHHbIN Ny4 OblNT MakcMManbHO MONAPU30BaH?

10. OnpegenuTb ANAVHY BOSHbI, OTBEYAOLLEN MAaKCMMYyMYy UCMYyCKaTeNbHON CNOCOBHOCTN abCoMNOTHO YEPHOTO
Tena, ecnv ero aHepreTnyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMaribHY CKOPOCTb hOTOINEKTPOHOB, BblpblIBAEMbIX C MOBEPXHOCTU LUHKA, U3NyyYeHnem
¢ AnnHoM BonHbl 200HM.

12. Kakomy yrny paccesHusi oTBe4aeT MakcumarbHOe KOMNTOHOBCKOE CMeLLeHNe ANNHbI BOMHbI?

13. Hantu gnuHy BonHbl ge Bponns ansa anekTpoHoB, NpoLUeALmMX YCKOPSIIOLLY pa3HOCTb NOTEHLManoB
A@=100 B. HayanbHOM CKOPOCTLIO I1EKTPOHOB MOXHO NpeHebpeyb.

14. OnutensHOCTb BO36Y>XOEHHOro cocTosHMA aToma Bogopoaa 10 c. Yemy paBHa HeonpedeneHHOCTb B
onpeneneHnn 3HepreTM4eckoro ypoBHs atoma?




5.3 MeToaunyeckue maTepuansl, onpegensiowme npoueaypbl oOLeHUMBaHUSA 3HaHUW, YyMeHUI, BlaaeHui (HaBbIKOB
1 (MNK) NPaKTU4EeCKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBusa gonycka o6y4arowerocs K NpoMexXyTo4yHoOM atrecTauum 1 nopsaok NMIMKBUAaLUM akageMmnyeckomn

3a40J1XKEeHHOCTU

lMpoBeaeHve NPoOMEXYTOYHON aTTecTaummn pernameHTUpOBaHO NokanbHbIM HOpMaTuBHLIM aktom CI6IYITaA
«[lMonoxeHue 0 NpoBeAEHNM TEKYLLETO KOHTPOS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTaumnm oby4atoLmxcay»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas +

[NMncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTHU NpoBeAeHUs NPOMEXYTOYHOM aTTecTalum No QUCUUNINHe

*Bo3MOXHOCTb NONb30BaTLCA CNPaBOYHbLIMK TabnuLamMm, KanbKynaTopom;
*Bpemsa Ha noaroToBky otBeTa no 6unety 45 MUHyT.

NHasa

6. YYHEBHO-METOOAUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE AUCLIUMIIUHDbI
6.1 YyebHas nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [op n3paHusa |

Ccbinka

6.1.1 OcHoBHas y4ye6Has nutepaTtypa

Mapwakos, A. H.

KBaHTOBas dusmka ons

CapatoB: By3soBckoe

http://www.iprbooksh

WHXXEHEpPOB obpasoBaHue 2019 op.ru/86463.html
AnbikoBa, O. M. MonekynsipHasi pmanka n AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOANHAMMKN AcTpaxaHckuii op.ru/99503.html
rocyaapCTBEHHbIN
YHUBEPCUTET, 2019
MN3paTtenbckuii oom
«AcTpaxaHckum
YHVMBEPCUTET»
OmuTtpues, O. C., ®usnka. KpaTtkmi kypc Tam6oB: TamboBCKuiA https://www.iprbooks
Vcaesa, O. B., rocy1apCTBEHHBbI 2021 hop.ru/122988.html
Ocwunosa, . A,, TEXHUYECKUN
Xonogunux, B. H. yHusepcutet, 35C ACB
Kysbmunyesa, B. A., Kypc nekuun no obuien MockBa: MockoBckast https://www.iprbooks
MoHomopes, O. A. duauke. YacTtb |. MexaHuka rocyaapcTBeHHasi 2016 hop.ru/65845.html
1 MonekynsapHas gusunka akagemus BOAHOro
TpaHcnopTa
AbgpaxmaHoBa, A. X. | ®usmka. AnekTpu4ecTso KasaHb: KazaHckuii https://www.iprbooks
HaLMOHarbHbIN hop.ru/95059.html
ncenegoBaTenbCKUN 2018
TEXHOMOrM4ecknm
yHUBEpCUTET
6.1.2 [lononHuTenbHasa y4yebHas nutepartypa
Wrbirawes, A. A., 3agauu no gusmke. Hosocubupck: http://www.iprbooksh
MericaxoBuy, HO. T. MexaHuka. MonekynspHas HoBocunbupckuit 0p.ru/91200.html
husmka n TepmoaMHammKa. roCyAapCTBEHHbI 2017
OneKkTpuYecTso TeXHNYECKMiA
yHUBEpCUTET
OmuTpuesa, H. I, Obwasa duanka. Tomck: Nagatenbckuit https://www.iprbooks
Yankosckasi, O. H., "eomeTpuyeckas n BornHoBasi [lom Tomckoro 2020 hop.ru/116814.html
BboyapHukoBa, E. H. onTuKa rocyaapcTBeHHOro
yHMBepcuTeTa
BaHsaruHa O. A. ®usmka http://publish.sutd.ru/
cne.: crieryntg 2018 tp_ext_inf_publish.ph
p?id=2018208
MepmuHoB, A. B., Obwas dmauka. 3agaum c Capartos: By3osckoe 2020 http://www.iprbooksh
Bbapkos, 0. A. peLueHnsIMn obpa3soBaHue 0p.ru/95156.html
BeTpoea, B. T. ®uanka. Co6opHMK 3apay MuHck: Bbiwaiiwas 2015 http://www.iprbooksh
Lkona op.ru/48021.html
PomaHoBa, B. B. duanka. Mprumepsbl pelueHns . https://www.iprbooks
3apay Murck: Pecnybnukarckuii hop.ru/125481.html
UHCTUTYT 2021
npodeccnoHanbHOro

ob6pasoBanus (PUMO)




PymbiHckasa A. T, duanka. NlabopaTopHbIi http://publish.sutd.ru/
MBeaHosa C. 1O., NPaKkTUKYM. tp_ext_inf_publish.ph
MBeaHoB K. I",, CamoctogaTtensHas pabota Cne.: cnerynTA 2017 p?id=2017470
bes3Hocosa B. B.,

Bypkosa J1. A.

CasenbeBa M. 1O. dunsmka. ONeKTpn4ecTso 1 http://publish.sutd.ru/
mMarHeTuam. JlabopaTopHbie Ccre.: crierynta 2015 tp_ext_inf_publish.ph
paboThbl p?id=3121

Kabnykosa H.C. ®dunsmka. OCHOBHbIE 3aKOHBbI http://publish.sutd.ru/
MEXaHUK/N U MOMEKYNspHON Ccre.: crierynrg 2019 tp_ext_inf_publish.ph
PU3nKN p?id=2019125

bapcykos, B. ., dusmka. MexaHuka Tambos: TamboBCcKuUiA http://www.iprbooksh

OmuTpues, O. C. rocyqapCTBEHHbIN 2015 0p.ru/63918.html

TEXHUYECKNIA
yHuBepcuteT, 35C ACB

6.2 Nepe4veHb NpocdheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM
1.EQnHbIN nopTan HTepHET TeCTMpPOBaHUS B cdhepe obpasoBaHnsa [QNeKTpoHHbIN pecypc]. URL:http://iwww.i-

exam.ru/.

2.MHdopmaumoHHas cuctema «EgruHoe okHO gocTyna K obpasoBaTeribHbIM pecypcamy [ONeKTpoHHbI pecypc].
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas umanko-maTemMaTuieckas bnbnmnorteka [OnNeKTpoHHbIA pecypc).
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4. dusmyeckunii MHopMaLMOHHEIN nopTar. [OneKkTpoHHbI pecypc]. URL:http://phys-portal.ru/

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

6.Matepuansl MHdopmaLmoHHO-06pa3oBaTenbHOM cpeabl 3a04HON hopmbl 0byyeHus CI6IYNTO
[OnexkTpoHHbIN pecypc].

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

7. OnekTpoHHO-6MbnunoteyHas cncrema IPRbooks. URL:http://iprbookshop.ru/.

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

6.3 NMepe4veHb NNLEH3UOHHOIO U CBO6GOAHO pacnpocTpaHAeMoro NporpaMmMHOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Okonor, MNAB — 3konor, KotenbHble, ATI — 3konor

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeEOO6X0AMMOW ANA OocyLlecTBNeHNA obpa3oBaTenibHOro
npouecca no gucumniunHe

AyanTtopus OcHalleHune

MynbTuMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekymoHHas y Py, P

ayautopust

CneumnanuanpoBaHHas mebenb, Aocka
YyebHasa aygutopus
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