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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

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

1.2 3apgauv AUCLUMUNNUHBI:

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

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

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

* Hayuntb BecTu npodeccmnoHarnbHbi aHanns pesynbTaTtoB Hay4HO-r1abopaTopHOro aKkcnepMmMeHTa

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

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

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

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIe TeHAEHLMWN Pa3BUTUA TEXHUKU U TEXHONOIMUM B obnactu
TexHoccepHOM 6e30NacHOCTU, UBMEPUTENTIbHOM U BbIMUCTIUTESIbHOM TEXHUKN, MHPOPMAaLIMOHHbIX TEXHOJIOTMW
Nnpu peLeHnn TUNOBbIX 3aga4v B o6nactn npodeccuoHanbHON AeATEeNbHOCTU, CBA3aHHOM C 3aluTON
OKpyXatoLen cpeabl U obecneyeHnem 6€30NacHOCTU YerloBeKa;

3HaTb: - bM3nveckme OCHOBbLI MEXaHUKN, U3NKK KornebaHWn 1 BOSH, SNeKTpUYecTsa U MarHeTnama, anekTpogMHaMuKu,
CTaTUCTUYECKON (PU3MKM U TEPMOANHAMUKN, KBAHTOBOW PU3NKU

YmeTtb: pewaTtb TunoBbie 3agavun, CBA3aHHblE, CBA3aHHbIE C OCHOBHbIMU pasaenamMu CbVI3VIKVI, ncnonb3oBaTb q3VI3VI‘-IeCKVIe
3aKOHbI Npn aHann3e n peeHnn npo6r|eM I'IpOCbeCCVIOHaJ'IbHOVI AEATESIbHOCTU

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




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

KoHTakTHas
pabota

MHHOBaL.

dopmbl
3aHATUN

CP
Nex. Na6. | (4acbl)
(vachl) | (vaco)

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gna 3A0)

Paspen 1. MexaHuka. Teopus
OTHOCUTENbHOCTU

Tema 1. KuHemaTuka nocTtynaTtenbHOro u
BpaLlaTenbHOro ABMXEHUA MaTepuanbHOn
TOYKNU 1 2 12 rg
JlabopatopHoe 3aHsaTHE: Teopus
NMOrpeLHOCTH

Tema 2. [uHamuka nocTynaTenbHOro u
BpaLLaTenbHOro ABWXKEHUSA TBepaoro Tena
JlabopaTtopHoe 3aHdATMe: OnpegeneHve
MOMEHTa WHepuMM TBEpOoro Tena MU
npoBepka OCHOBHOrO 3akKoHa AWHAMUKK
BpaLLaTENTbHOrO ABMKEHUS

Tema 3. CponctBa npocTpaHCTBA U
BPEMEHN W 3aKOHbl COXPaHEHUs JHepruu,
UMMysbca U MOMeHTa nmnynbca 2 3 12
JlabopaTtopHoe 3aHsATME: [NpoBepka 3akoHa
COXPaHEHWs SHEPTUK

Tema 4. T[lpuHUMNBI OTHOCUTENBHOCTU
Manunes u  JOnHwTtenHa. [locTynaTtol
SOMHLWTENHa. CneumnanbHas Teopus
OTHOCUTENbHOCTM. MpeobpasoBaHus
JlopeHua. TloHatve o6 ob6wen Teopuun
OTHOCUTENBHOCTU

Paspgen 2. MexaHudeckmne konebaHumsa W
BOJTHbI

Tema 5. [apmoHuyeckme konebaHus.
MasiTHukn. CrnoxeHue konebaHui 1

Tema 6. 3aryxawlme U BbIHYXAEHHbIE
konebaHus. Pe3oHaHC

JlabopaTtopHoe 3aHATME: OnpegeneHuve 1 2 6
norapmgmMmyecKoro [eKkpeMeHTa n
KoadhpuumeHTa 3aTyxaHus

Tema 7. VYnpyrme BomnHbl. BonHoBoe
ypaBHeHne

Pasgen 3. MonekynspHas dumsmka wu
TepmMoguHamMumka

Tema 8. OcHoBHOe ypaBHeHne MKT
uwgeanbHoro rasa. [lepeoe  Hawano
TepMOANHAMMKN. Msonpouecchl.
TennoemkocTb.

Tema 9. BTopoe Havano TepmoguHaMUKW.
OHTponus

JTabopaTopHoe 3aHATHE: N3meHeHne 1 2 7 ra
SHTPONUM NPY U3OXOPUYECKOM OXITaXKAEHUM
BO3ayxa

Tema 10. Ctatuctnyeckue pacnpeneneHus
MakcBenna, bonbLmana

Tema 11. ABneHua nepeHoca. ArperaTHoe
cocTosiHMe  BewlecTBa. [loBepXHOCTHOE 1 1M
HaTshkeHve. KanunnapHele aBneHns

UTtoro B cemecTpe (Ha kypce ans 3A0) 12 12 116

KoHcynbTaumm 1 npoMexyToyHasi

atTecTtauus (3aver) 0.25




Pasgen 4. OnekTpocTtatvka U SNeKTPUYECKUIA
TOK

Tema 12. OnekTpuyeckoe none B BakyyMme.
HanpsxeHHOCTb 3neKTpocTaTM4ecKoro nons.
Teopema lNaycca.

JlabopaTopHas pabora: Onpepenexune
YAENbHOro 3apsja areKkTpoHa

Tema 13. lMoteHumnan. Uwnpkynsaums BekTopa
HaMNPsPKEHHOCTU ANEKTPOCTATUHECKOro Nons.

Tema 14. T1OCTOSHHLIN 3NEKTPUYECKUA TOK.
3akoHbl Oma u [xoyns-JleHua

JlabopaTopHas pabora: 1.N3mepeHne
3MEKTPUYECKOTO COMPOTUBIIEHUS TEKCTUIbHbBIX
maTepuanoB. 2. WccnepoBaHve MOLLHOCTU
MCTOYHMKA TOKa U KO3dpdULMEHTaA MONE3HOro
OEVCTBUST B 3aBMCMMOCTU OT COMPOTUBIEHUS
Harpysku

Tema 15. DnekTpuyeckoe norne B BeLLECTBE.
OuanexkTtpukn. lNonsapusauns OUINEKTPUKOB B
3NEKTPUYECKOM MoJie

JlabopaTtopHasa pabGota: 1. OnpeneneHue
ON3NEKTPUYECKON MPOHMLLAEMOCTN KMUOKOCTU
pe3oHaHcHbIM MeTogoM. 2. OnpegeneHue
OWINEKTPUYECKON NPOHMLLAEMOCTU TBEPAOro
ONaneKkTpuka pe3oHaHCHLIM METOLOM.

Paspgen 5. MarHeTtuam

Tema 16. MarHMTHOe norne B Bakyyme. 3aKOHbI
MarHeTusma

JlabopaTtopHass  pabota: 1.MccnepoBaHue
MarHWTHOrO Nofsi ConeHonaa.

Tema 17. fBneHue  aneKkTpoOMarHUTHOWM
WMHOYKUNN. YpaBHeHus1 MakceBenna B
WHTerpanbHon hopme Ansa Bakyyma

Tema 18. MarHuTtHOe none B BeuwlecTBe. [Qua-,
napa- n peppomarHeTmsm.

Pasgen 6. QnekTpoMarHMTHbIE BOMHbI

Tema 19. OnekTpomarHuTHble  BOfHbI.
CaonctBa ANEeKTPOMarHUTHbIX BOJTH.
UHTepdepeHunsa. Oudpakums

JlabopatopHas  pabGota: 1. [Owudpakuus
U3Ny4yeHnss  rennMn-HeOHOBOIrO  nasepa MU
onpegerneHune anameTtpa BOJTOKOH 2.
OnpegeneHve [OnvHbI  BOMHbI  CBeTa Mpu
NMOMOLLY ANPAKLMOHHON PELLETKN

Tema 20. Baanmopeinicteue
3MEKTPOMAarHUTHOIO U3fy4YeHUs1 C BELLECTBOM.
3akoHbl Penewnsi, byrepa. [lonapusoBaHHOe
3NeKTpoOMarHMTHoe usnyyeHune. 3akoH Mantoca

Paspgen 7. KBaHTOBas onTtuka

Tema 21. Tennosoe wu3yyeHune. 3aKoHbI
TENNoBOro U3nyyeHus

Tema 22. dotoadhpekT. Apdekt KomnToHa
JTabopaTopHas paborTa: 1.0npenenexune
paboTbl Bbixoga OTO3NEKTPOHOB 2. N3yyeHne
BHyTpeHHero dotoadpekTa

Tema 23. dopmyna [MnaHka. [locTtosiHHas
lMnaHka. BonHel ae Bpownnsa. KopnyckynspHo-
BOJSIHOBOW Ayannam

Tema 24. BonHoBas dyHkumda. Yactuua B
OAHOMEPHOKM NOTEeHUMansHoM siMe. YpaBHeHue
WpeguHrepa

1 13 ra
0,5 11
0,5 10

1 12 ra
0,5 9

1 11 rn
0,5 8

1 8 ra

1 8

1 10
0,5 10 ra
0,5 12

1 13




Pasgen 8. ATomHaa dwmsumka. Pusnka
TBEepaoro tena. dunsnka aToMHOro sapa
Tema 25. CrtpoeHne artoma. OnbiTbl
Pesepdopaa. Teopus bopa
JlabopatopHas  pabota:  Onpepenenue 0,5 1 12 ra
NnocTosHHbIX Puagbepra un MNnaHka no nuHuam
CMeKTpa NcnyckaHus BoOAopoAa
Tema 26. YpasHeHue LUlpeauHrepa pans 05 13
artoma BoJopoja ’
Tema 27. 30HHaa Teopus TBepablX Ten. 05 9
Jlazepbl ’
Tema 28. CrtpoeHuMe aTOMHbIX S4ep.
PaguoaktuBHoCTb. [leneHue agep. AgepHole 0,5 14
peakuun. DnemeHTapHble YacTuulbl
WUtoro B cemecTpe (Ha kypce ansa 3A0) 12 12 183
KoHcynbTauum 1 npoMexyTodHas 25 6.5
aTTectaums (Ok3ameH) ’ ’
Bcero koHTakTHas paborta n CP no
AVCLMMNNHE 50,75 305,5

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCcMOTpeHO

5. ®OH[1 OLIEHO4HbIX CPEACTB A5 MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasatenen, KPUTepUEB N CUCTEMbI OLLEHMBAHUA Pe3yrbTaToB 00yYeHus

5.1.1 NokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHue oueHOYHOro
lMoka3aTtenu oueHnBaHUs pesynbTaToB 0by4eHus
KoMneTeHummn cpeacTea
PopMynunpyeT 1 MHTEPNPETUPYET OCHOBHLIE 3aKOHbI:
MEXaHWKN, MONEKYNSIPHON hU3MKN N TEPMOLAMHAMMKN, aneKkTpudecTa|Bonpochkl ans YCTHOro
OMK-1 M MarHeTmama, KBaHTOBOW PU3NKN. cobecenoBaHus

CootHocut cnocobbl 0bpaboTku pesynbTaTos yyebHoro|lMpakTuko-
nabopaTopHOro aKCnepuMeHTa ¢ afeMeHTamMmn TEOPUK NOrPELUHOCTU.  |OpMEeHTUPOBaHHbIE 3a4aHus
PeluaeT TMNoBbIE 3a4a4M NO OCHOBHLIM pa3genam U3nKu.

5.1.2 Cucrtema n KpuTEpPUN OLlEHUBaHUSA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LWkana oueHnBaHus

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

Obyuvatowmiica

5 (oTnun4HO) OO0MNOMHUTENBHON

nocneayroLen

BCEeCTOpOHHEee n
OCHOBHbIX q3VI3VI‘-IeCKVIX
cBOBOAHO OpUEeHTUpyeTCA B OCHOBHbIX
NOHATUAX, TEPMUHAX U onpeaeneHnax npu
oTBeTe; yCBOWJ1 OCHOBHYKO U 3HakoOM C

o0bsACHAET B3aMMOCBA3b
CbVI3VI‘-IeCKVIX 3aKOHOB U UX 3Ha4YeHue Ond

nokasblBaeT

rnybokoe

3HaHne

3aKOHOB,

nutepaTypon;

OCHOBHBbIX

npodeccnoHansHom

[EeATeNbHOCTY; MPOSIBMSIET TBOPYECKUE
CMOCOGHOCTM U LUMPOKYID 3pyauumio B
CMosib30BaHUM y4ebHoro maTepuana.

He3HauunTernbHble

npenogasarens.

ObyuaroLmincst NokasblBaeT AOCTATOYHbIN
YPOBEHb 3HaHWI OCHOBHBLIX (PU3NYECKUX
3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
MOHATUSIX U OMNpeaeneHusix;
4 (xopoLwuo) OCHOBHYIO nuTepartypy;

ycBown

JonyckaeT

norpeLwHocCcTn npu

OoTBE€Tax Ha BOMPOCbl 3K3aMeHaUMNOHHOro
6uneta n LONOMNHUTENbHbIE BOMPOCHI

3 (yaosneTeopuTenbHo) | D0V ialouwMics

NnoKa3biBaeT

3HaHUA

yqeGHoro MaTtepuana B MUHMMaAlNbHOM




obbeme; MOXeT cchopmynupoBaTb
dusnyeckne  3aKOHbI, MOHSATNS "
onpepeneHusl, Ho npu 3ToMm, Jonyckas
GonbLIOEe KONMMYECTBO HEMPUHLMMUATIBbHBIX
oLWMBOK; 3HAaKOM C OCHOBHOW NUTEpaTypoil;
JOMyckaeT  CyLWeCTBEHHble OowubkM B
OTBETE Ha 9K3aMeHe, HO MOXET YCTPaHUTb
WX NoJ PYKOBOACTBOM MpenofaBaTensi.

Obyvaowmnca He uMeeT [O0CTaTOYHOro
YPOBHS 3HAHMSA OUCLIMNIUHBI; HE MOXeT
chopMynMpoBaTb OCHOBHblE bU3nyeckme
3aKOHbI; MS10X0O OPUEHTUPYETCS B OCHOBHbIX
2 (HeyOoBMETBOPUTESBHO) | MOHATUSAX U ONPEAENeHnsX; NIIoX0 3HAKOM
C OCHOBHOW nnTepaTypown; AOMycKaeT npu
OTBETE Ha 3K3aMEHe CyLLEeCTBEHHbIE
OWNOKN N He MOXEeT YCTPaHUTb UX Laxe
noA pyKOBOACTBOM MpenofaBaTernsi.

O6yuatowmmncsa nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHMe OCHOBHbIX (OU3NYECKUX
3aKOHOB, CBOOOAHO OpUEHTUpYyeTCcs B
OCHOBHBIX  MOHATUSX, TEepMUHAX U
onpeneneHnsix; YCBOUIT  OCHOBHYD U
3HaKoM C [OMOSHUTENIbHON NuTepaTypou;
MOXET 0OBbACHUTL B3aMMOCBSA3b OCHOBHbIX
PU3NYECKUX 3aKOHOB U UX 3HaYeHue Ans
nocnegytowien npogeccnoHansHom
OeATenbHOCTM, MNpPOSBNsAeT  TBOpYecKue
CMOcCOBHOCTN B MCMOSNb30BaHUM Yy4ebHOro
mMaTepuana.

3ayTeHo

OGyvarouiica He UMeeT [O0CTaTOYHOro
YPOBHSA 3HAHMS OUCUMMNIMHBI, HEe MOXeT
CcOpMynNMpoBaTb OCHOBHblE hU3MYeckme
3aKOHbI; MMOX0 OPUEHTUPYETCS B OCHOBHBbIX
He 3auTeHo NOHATUAX U onpeaeneHusX; Nrnoxo 3HaKoM
C OCHOBHOW NuTepaTypou; AonyckaeT npu
OTBETE Ha 3a4eTe CYLECTBEHHbIE OLLIMOKK
N He MOXeT YCTpaHuUTb WX Aaxe noa
PYKOBOACTBOM Mnpenogasatens.

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

Ne n/n | dopmynnpoBKM BONPOCOB

Kypc 1

KuHemaTuka nocTynaTesibHOro ABM>XeHus MaTepMaanoﬁ TOYKHN

KuHemaTuka BpawaTesibHOro ABMXeHus MaTepmaanoPl TOYKM U TBEpPOOoro tena

Cesa3b mexay NNHENHBIMU 1 YrnoBbIMU XapakTepucTtukamm OBmxeHns.

OuHamunka nocTynaTesibHOro ABM>XeHus. MoHatne LeHTpa nHepuunun. 3akoHbl HbloToHa

MoHsiTne 06 nMmnynbce, MOMeHTe nMnyribca, MOMEHTE CUJbl

MomeHT nHepumm TBepnoro tena

OuHamwnka BpawaTesibHOro ABMXeHunda tBepaoro tena. BTOpOVI 3aKkoH HeloToHa ans BpawaTtesibHOro
ABWXEHNA

npe,D,CTaBJ'IeHVIe 0O MexaHU4YeCKom aHeprun. KuHeTnyeckas, noteHumanbHas aHeprusa. Pab6oTta cunbl

3akoH COXpaHeHwuA MeXaHU4eCKon aHeprun

3akoH COXpaHeHua nMmnynbca

Zlole|e| N~ |Jo|la]lslw|nv]-

3akoH COXpaHeHnAa MOMeHTa nMmnyrnbca

CeolicTBa npocTpaHCTBa 1 BpeMeHn: OAHOPOAHOCTb NPOCTPAaHCTBA, U30Tponua npocTpaHCTBa,
OOHOPOAHOCTb BPEMEHMN. CB#3b C 3aKOHaMWn COXpaHeHunsa

N
N

—
w

MpeobpasoBaHna KOOPAMHAT U BPEMEHW B Krnaccuyeckomn duamnke. MNpuHLMN oTHOCUTENLHOCTM [anunes




14

Moctynatel OJWHWTENHa

15 MpeobpasoBaHusa koopanHaT 1 BpemeHu JlopeHua

16 Cnepncteus u3 npeobpasoBaHuii JlopeHua

17 PenaTtnBucTckuin 3aKoH CrioXxkeHnsi ckopocTten. PensatmBncTckas MHamuka

18 B3anmmocssa3b macchl 1 aHeprun. dopmyna SNHWTENHa

19 MoHATne 06 o6LLEen Teopun OTHOCUTENBHOCTH

20 KonebatenbHoe aBwmxeHue. FapMoHMYeckne nuHenHble kornebaHus

21 CnoxeHne ogHOHanpaBneHHbIX U B3aUMHO NepneHAMKYNSpHbIX konebaHui

22 3atyxatowme konebaHus

23 BblHyxgeHHble konebaHus. Pe3oHaHc

24 BonHbl B ynpyrow cpege

25 YpaBHeHue nrocKom BOMHbI

26 BonHoBoe ypaBHeHue

27 OcHoBHble nonoxexHuna MKT rasoB. igeanbHbin ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbtoHa

29 MapameTpbl MaKPOCOCTOSAHMS CUCTEMBI. TepmognHammnyeckas TemnepaTtypa u gaBneHune. YpaBHeHue
MenpgeneeBa-KnaneripoHa

30 Yucno cteneHen cBoboabl MONEKYN naeanbHoro rasa. Pabota u BHyTPEHHSIS SHEPrUst uaearnbHOro rasa

31 lMepBoe Havyano TepMoaMHaMUKN

32 Msonpouecchl

33 TennoeMKoCTb MaeanbHOro rasa

34 ApnunabaTtnyeckuii npouecc. YpaBHeHUe agnabatol

35 MoHsaTue 06 aHTponum no Knayauycy. Kauectso saHeprum

36 CraTtuctmdeckuit Bec. QHTponusa no bonbumaHy

37 BTopoe Ha4yano TepMoanHamMunKm

38 PacnpegeneHue monekyn no ckopoctam (pacnpeaeneHve Makcsenna)

39 BapomeTpuyeckasn popmyna.

40 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)

41 dusmnyeckas knHeTuka. CpeaHsas AnvHa ceoboaHoro npodera v ahPeKTUBHbLIA AUaMeTP MOSEKYI

42 fBneHns nepeHoca

43 ArperaTHoe cocTosiHme BewecTBa. Kpuctannuyeckue n amopdHbie Tena

44  |YpaBHEHWe COCTOSAHMSA pearnbHOro rasa. isotepmbl peanbHOro rasa

45 dazoBble nepexoabl. TporiHasa Touka

46 Mogenu ctpoeHus xugkocten. NNoBepxXxHOCTHOE HaTsXkeHne. KanunnspHble aBneHus

Kypc 2

47  |TennoBoe nsnyyexue. NoHsaTne 06 abConOTHO YEPHOM Tene

48 3aKkoHbI TenfnoBoro n3nyyeHus

49 dopmyna Panes-[xuHca. YneTpadumonetoBas katactpoda

50 MmnoTtesa MNnaHka. QHeprus hoToHa

51 ®opmyna NnaHka Ana nsnyyeHus abcomntoTHO YepHoro Tena

52 BHewHun doTtoaddekt. 3akoHbl hoToadhdekTa

53 dopmyna nHwTenHa ang goTtoaddekTa

54 ObdekT KomnToHa

55 KopnyckynspHo BONHOBOW Ayanu3m MUKPOOOBHEKTOB

56 Mmnotesa ae bponns. BonHbl ae bponns

57 Ocobble cBocTBa MUKPOOOHLEKTOB

58 CooTHolleHust HeonpeaeneHHocTen enseHbepra

59 CnepncTtBust COOTHOLLEHMSA HeonpeaeneHHocTen en3eHbepra

60 BonHoBas dyHkums. MpruHUMN cynepnosuuum B KBAHTOBOW MeEXaHuKe

61 YpaBHeHue WpegunHrepa ans cBo6ogHoOM Yactuupl

62 YacTtuua B 6eckoHeyvHo rnybokor ogHOMEpHOM NoTeHUmMansHom ame. KBaHToBaHWe aHeprum

63 Ctpoenune atoma. OnbiTbl Pesepdopna

64 Moctynatel Bopa

65 OnbiT ®paHka un Nepua

66 Teopus bopa aToma Bogopoaa 1 BoAoOpOAoNoA00OHbIX MOHOB




67

SaKOHOMepHOCTVI B aTOMHbIX CneKTpax

68 Hepoctatkn Teopun Bopa

69 YpaBHeHue LLpegmHrepa ans atoma Bogopoaa

70 KeaHTOBbIE YMcna. MNpocTpaHCTBEHHOE KBaHTOBaHME

71 MpyHumn Maynu

72 MHorosnekTpoHHble atoMmsl. [epuoanyeckuin 3akoH MeHgeneesa

73 3oHHas Teopus TBepAbIX Ten. MeTtannbl, AN3NEKTPUKN

74 MonynpoBogHuku. MpoBognmMocTn p 1 N TUMNOB

75 CYMMEeTPUYHbIE N aHTUCUMMETPUYHBbIE BOMHOBbIE (PyHKLMW. BO30HBI 1 HEPMUOHBI

76 CraTtuctuka Pepmun-Anpaka. YposeHb Pepmu

77 KoHTakTHast pa3HOCTb NOTEHLManos

78 TepmoarnekTpuyecTBo. Tepmonapa

79 p-n nepexon,

80 MonynpoBoaHWKOBbIE TPYMOA

81 CnoHTaHHOE U BbIHYXAeHHOe nsnyyeHue. Jlasepbl

82 TpexypoBHeBas cxema nasepHon reHepauun. MetactabunbHbIN ypoOBEHb

83 YeTblpexypoBHeBasi Cxema nasepHon reHepauum

84 HekoTopble NpMMEHEeHNs Nas3epHOro U3nyyYyeHns

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

86 HedekT macchl. YaenbHas aHeprus CBA3W HYKITOHOB B g4pe. AaepHble curibl

87 Mopenu agpa

88 PaagnoakTtuBHOCTb. 3aKkOH paguoakTUBHOIo pacnaja

89 Buabl pagnoaktMBHoro pacnaga

90 AnepHble peakuun. LlenHasa peakunsa Ha MegneHHbIX HEMTPOHax

91 AnepHbin peakTop

92 |TepmosigepHasi peakums

93 B3avmopgencTBre pagnoakTMBHOMO U3NyveHns ¢ BellecTBoM. bruonoruyeckoe gencrene paguoakTMBHOIO
N3ny4yeHus

94 Knaccudukauus anemeHTapHbIx Yactul. [ToHsaTue o ctaHAapTHOW Mogenu

95 KBapkoBas mogens sapa

96 OnekTpudeckue 3apsabl. Mogenb To4edHOro 3apsiga U1 MOAenu ¢ HenpepbiBHBIM pacnpegeneHnem 3apsaga

97 3akoH KynoHa. HanpseHHOCTb 3neKTpocTaTu4eCcKoro norsi.

98 lMoTok BeKTOpa HanpsXKeHHOCTU aneKkTpocTaTuyeckoro nons. Teopema Maycca ans Bektopa E

99 PacueT anekTpuyeckoro nons cdepbl ¢ NOMOLLbI0 TeopeMbl [aycca

100 |PacyeT anekTpu4eckoro nosns 6eCkoOHeYHON MNIOCKOCTM C MOMOLLLIO TeopeMbl [Faycca

101 |PacueT aneKkTprMyecKoro nons 3apsKeHHOro wapa ¢ NoMoLLbio TeopeMbl Maycca

102 |PacyeT aneKkTpu4ecKkoro nomns 3apsXXeHHOro uMnuMHapa ¢ nomoLLbo Teopembl Maycca

103 [[NoTeHumnan anekTpocTaTUYECKOro nosns

104 |B3anmmocBsA3b Mexay HanpsXXeHHOCTbIO 1 MOTEHLManom

105 |Uupkynsaums sektopa E. Teopema o umpkynauum Bektopa E

106 |[NocTosiHHbIN anekTpuyeckuin Tok. Cuna Toka. BekTop nnoTHOCTM ToKa

107 |3akoH Oma B MHTerpansHom n guddepeHunansHon dopmax.

108 |OnekTpoaBuKyLLas cuna UCTOYHUKA TOKa

109 |3akoH [xoynsa JleHua B nHTerpansHon n audpdepeHumnansHon popmax

110 |OnekTpudeckoe none B BewecTBe. [1onsipHble U HENONSAPHbIE AVUSNEKTPUKM

11 [nanekTpykn BO BHELLUHEM 3rieKTpuyeckom none. Bektop nonsapusosaHHOCTU. [inanekTpuyeckas
NPOHNLIAEMOCTb

112 |MarHuTHoe none B Bakyyme. BekTop MarHUTHON MHAyKUUn

113 |MHQyKUMS MarHMTHOro Nons NpsIMONIMHENHOro NPoBoAHUKa ¢ TokoMm. 3akoH Buo Caeapa Jlannaca.

114 |lNone kpyroBoro Toka

115 |3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM rnone

116 |Cwuna lNopeHua

117 |[NoTok BekTOpa MarHUTHOW MHAyKumn. Teopema Maycca Ang MHAYKLMWN MarHUTHOIO Nons

118 |Teopema O LMPKYNALUUM MHOYKLUMU MArHUTHOMO MONSA N0 3aMKHYTOMY KOHTYPY. 3aKOH MOMHOro Toka

119 [MarHuTHOe none coneHomnga u Topouaa




120 |ABneHwve anekTpomarHUTHOM UHAYKunn. 3akoH Papages JleHua

121 AsneHve camomHaykumn. MHOYKTUBHOCTbL KOHTYpa

122  |OHeprus anekTpMyYeckoro U MarHuTHoro nonsi. Bektop MNonHTUHra

123 |YpaBHeHus MakcBenna B MHTerpanbHon popme Ansi Bakyyma

124 MarHuTHoe none B BellecTBe. BeKTOp HaMarHM4eHHoOCTHn. Hal'lpﬂ)KeHHOCTb MarHuTHoro nong. MarHutHas
NpoHNLAEeMOCTb

125 |Bugpbl marHeTukoB. [AnamarHeTuku n napamarHeTukn. deppomMarHeTmku

126 |OnekTpoMarHuTHble BOSHbl. CBOMCTBA 3NIEKTPOMAarHMTHbIX BOSH

127 |WnTepdepeHuns ceeTa. NHTepdepeHUnss B TOHKUX NNeHKax

128  |[MpuHumn MNonreHca ®peHens

129 |Oundpakums ceeta. Metoa 30H OpeHens

130 |Oudppakuns dpayHrodepa Ha wenn. AudpakumoHHaa  pelueTtka

131 Monapwusauna ceeta. Bugbl nonspusaumm

132 |Monsipmnsatopsbl. 3akoH Mantca

133 |MNonsipusaumsi npu oTpaXxeHuu 1 npenomneHumn ceeta. 3akoH bproctepa

134 |[dBoKrHOe ny4yenpenomrieHne B Kpuctannax

135 |UckyccTBeHHOe aBoviHOe nyyenpenomneHune. ekt Keppa

136 |OnTnyeckasi akTMBHOCTb BelecTB. AddekT Gapages

137 PaccesHue cBeTa. 3akoH Panes

138 |MMornoweHune ceeTa. 3akoH byrepa

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3agaHUA (3agayu, Kenuchbl)

1. TBepaoe Teno BpalaeTcs BOKPYr HEMOABMKHOW OCK MO 3akoHy ¢ = 6t-2t3, pag. Hantu yrnosoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccown 2 kr nepemelyaetcd cunon F Bgonb ocu Xx. KoopavHaTa Tena MeHAeTCs Mo 3akoHy x=2t%+t +1,
M. Kakyto paboTy coBepuut cuna 3a 2 c?

3. 3a Bpemsa 1c amnnuTyda 3aTyxawowux konebaHui MagTHUMKa ymeHblmMnack B € pa3. KakoB koadduumeHT
3atyxaHus 3?

4. B HEKOTOpOW TeMnepaTypHo 06nacT 3HTPONUS TEPMOANHAMUYECKON CUCTEMBI MEHSIETCS C TEMMNepaTypon
no 3akoHy S=5T, [Ix/K. Kakoe konnyecTBo TennoTbl nony4yaeT cucrema npu

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

5. B anekTpocTatnyeckom nore, 06pasoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsaaoB, NoTeHUMan MeHaeTcs no
3aKoHYy p=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTpMYeCcKoro 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 NpOBOAHMKE paBHOMEPHO Bo3pacTaeT oT 0 A0 4A B TeueHue 4c. OnpefenvTb 3apsig, NpoLleaLuni
npy 3TOM MO NPOBOLHUKY.

8. MarHuTHLIN NOTOK Yepe3 coneHoup paBeH 125B6. MHaoykTtuBHOCTL 3TOoro coneHoumpga 5MH. Onpepenutb
KONMYecTBO BUTKOB corleHomnaa, ecnmn no Hemy npoTekaeT TOK cunon 5A.

9. Jlyu cBeTa, npoxoada Yepes crnon nbga (n1 =1,31), nagaeT Ha anMasHyo MIacTUHKY (n2 =2,42), yactnyHo
OTpaxaeTcsi, YaCTUYHO npenomnseTcs. Kakum gormkeH ObiTb yron nageHus,

4TOObI OTPAXKEHHbIN Ny4 OblNT MakcMManbHO MNONAPU30BaH?

10. OnpenennTb ANWHY BOJIHbI, OTBEYalOLLEA MAKCUMYMY UCMYCKaTENbHOM CMOCOBHOCTM abCOoMTHO YepHOro
Tena, ecnv ero sHepreTuyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenntb MakcumarnbHY CKOPOCTb (DOTO3NEKTPOHOB, BbIPbIBAEMBIX C MOBEPXHOCTU LIMHKA, U3MNyYEHNEM
¢ AnvHom BonHbl 200HM.

12. Kakomy yrny paccesiHus oTBe4daeT MakCMMarnbHOEe KOMNTOHOBCKOE CMELLEHME OJTMHbI BOSTHbI?

13. Hantn gnuHy BomnHbl ge Bponnsa and anekTpoHOB, MPOLUeALUUX YCKOPSLWY pPas3HOCTb MOTeHuuanos
Ap=100 B. Ha4anbHOM CKOPOCTbIO 3NEKTPOHOB MOXHO NpeHebpeYb.

14. OnutenbHoCTb BO3OYXOEHHOrO COCTOsIHUS atoma Bogopoda 10 c. Yemy paBHa HeonpedeneHHOCTb B
onpegeneHnn SHepPreTMYeckoro ypoBHs atoma?

5.3 MeToaunyeckue maTepuansi, onpegensilolme npoueaypbl oLeHMBaHUA 3HaHUW, YMEeHUA, BNaaeHun
(HaBbIKOB 1 (MNK) NPAKTU4YECKOro onbiTa AeATEeNIbHOCTH)

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

lMpoBeaeHe NPOMEXYTOYHOW aTTeCcTauum perfaMmeHTMpPOBaHO fokaribHbIM HOpMaTuMBHbLIM aktom CM6rYMTO
«lMonoxeHne o0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AucCUUnIIMHe

YcTHada X lMucbMeHHas KomnbloTepHoe TecTupoBaHue UHas




5.3.3 OcobeHHOCTU NpOoBeAeHUs1 NPOMEXYTOYHOW aTTecTauum no gUCUUNIIMHe

*Bo3MOXHOCTb NONb30BaThCA CNPaBOYHLIMU TabNMLaMM, KanbKynaTopom;
*Bpems Ha nogrotoBky oTBeTa no 6unety 45 MUHyT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp

3arnaesve

MN3paTenbcTBO

[oa nspaHus |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

Bornkos, A. ®.,|Kypc pumsnku. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnwnesa, T. M. dusnyeckmne OCHOBBbI . . op.ru/105812.htmi
MexaHukn.  MonekynapHasi Howeuc: 'D‘OHeuK.VM
HaLMOHarbHbIN
dursmka 1 TepMoanHamuKa. . 2019
OnekTpocTaTuka. TexHuecknn
. . yHVUBEpcUTEeT
[MOCTOAHHBIN 3NEeKTpUYEeCcKUin
TOK. QNEeKTpOMarHeTn3m
Bornkos, A. I.,|Kypc wusukn. KsaHTOBasA EkatepuHbypr: http://www.iprbooksh
MoB3Hep, A. A.,|pnsnka Ypanbckui 2017 op.ru/106401.html
Menkux, A. B. denepanbHbI
yHUBEpCcUTEeT
OmuTpumesa, E. L. dusmka Capartos: An Nu 3p 2019 http://www.iprbooksh
Megwna op.ru/79822.html
KpacHos, M. O, |®Pusmka. B 2 vactax. 4.1 KpacHosipck: Cnbupckuii http://www.iprbooksh
KyaopsBuesa, O. A, rocyapCTBEHHbIN op.ru/107230.html
MapkoBa, O. IO, YH/BEPCUTET HayKu n 2020
HOwekoBa, E. HO. TEXHOMNOrMN UMEHN
akagemuka M. .
PeweTtHeBa
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
CtenaHoBa, B. A, |®u3suka.Y.2. dnekTpnyecTso Mocksa: Wanarenbckuit http://www.iprbooksh
YBapoBa, n. ®.,[n marHeTnam. OnTuka ' 2014 op.ru/98109.htmi
Oom MNCnC
KanytkuHa, [. E.
CabbinuHckuii, A. B.  [dusnka B 3apadvax Y.2.| Benropoa: Benropoackuii http://www.iprbooksh
OnekTpocTaTtuka, rocyaapCTBEeHHbIN op.ru/106207.html
NOCTOSHHbIN TOK, TEXHOSOrM4YeCcKun 2019
ANeKTpoMarHeTmsm yHuBepcuteT um. B.I.
Lyxosa, 965C ACB
Kabnykosa H.C. ®unsmka. OCHOBHbIE 3aKOHBbI http://publish.sutd.ru/
MEXaHUKN U MOJIEeKyNAPHON Chne.: crnerynrtp 2019 tp_ext_inf_publish.ph
HU3MKK p?id=2019125
HacoHos, A. O.,[®usvka B npumepax u| BapHayn: AnTaickui http://www.iprbooksh
HoBuuuxmHa, T. W.,|3agavax rocyaapCTBEeHHbIN 2017 op.ru/102878.html
[eHuncosa, H. H. negarormyeckmm
yHVUBEpcuTeT
Mapwakos, A. H. dusmka B 3agadax. Ontmka Capartos: http://www.iprbooksh
MpodobpasosaHue, Al 2020 op.ru/88765.html
v Ap Megna
CrtenaHoBa, B. A.,|®usuka. MexaHuka u| Mocksa: N3gaTtenbckui 2020 http://www.iprbooksh
YBaposa, U. ®. MorekynapHas dousnka Oom MNCnC op.ru/106744 .html
31031H, A. B.,|Punauka. Y.1. MexaHuka MockBa: AKaeMUecKHil http://www.iprbooksh
Mockosckun, C. BbB., ) 2020 op.ru/110169.html
npoekT
Typos, B. E.
MNepmuros, A. B.,|O6was dwusmka. 3agaum c| Capatos: Bysosckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLeHnamu obpasoBaHue op.ru/95156.html
Moroxwux, C. A.|®unsuka. COOpHUK 3agau. HoBocubupck: http://www.iprbooksh
Crpenbuos, C. A. MexaHuka, monekynsapHas Hosocunbupckui op.ru/98754.htmi
dusmka, TepMoguHamuka, rocyapCTBEHHbIN 2019
aneKkTpocTaTuka TEXHUYECKNIA
yHVUBEpcuTeT




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

1.EQWHBIN nopTan MHTEePHET TecTMpoBaHusa B cdepe obpasoBaHua [OnekTpoHHbI pecypc]. URL:http://www.i-
exam.ru/.

2 MiHdbopMmaumoHHas cuctema «EgnHoe okHo gocTyna k o6pasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN pecypc).
URL:http://window.edu.ru/.

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

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

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

6.Matepuanbl  MiHdbopMauunoHHo-obpa3oBaTenbHON  cpedbl  3aoyHoM  opMbl  0bydyeHua  CM6MYMTO
[OnekTpoHHBIN pecypc].

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

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

8.0nekTpoHHasa bubnunoteka y4ebHbix nsgadun CreryrnTA. URL:http://publish.sutd.ru/.

6.3 NMepeyeHb NULEH3MOHHOro U CBOGOAHO pacnpoCTpPaHAEeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnsivHe

AyaunTopus OcHalleHne

MynbTuMeauiiHoe obopyaoBaHue, crneumannanpoBaHHas mebenb, JocKa
JlekunoHHas ¥ A PYA H P A
ayautopus

CneumanuaupoBaHHas Mebenb, aocka
YyebHasa aygmtopus
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