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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancuunnuHbl: ChopmmnpoBaTb KOMNETEHUUM oby4atoLierocs B 06nact omsukm 4ns MCnonb3oBaHus

3aKOHOB CbVI3VIKVI, CbVISVI‘-IeCKVIX METOL4OB WCCMNedoBaHUs M aHanu3a B obbeme, Heobxogumom Aans
I'IpOCbeCCI/IOHaJ'IbHOVI AeATeNbHOCTU

1.2 3apauv AUCLUUNNUHBI:

* N3y4nTb OCHOBHbIE (hN3NYECKNE 3aKOHbI, FPaHuLbl 1 06n1acTn NX NPUMEHEHNUS!

* Pacwupnte 1 yrnybutb 3HaHMA 00 OKpyXalolwem MuUpe, O XapakTepe B3aMMOCBS3N U3NYECKUX
3aKOHOMEPHOCTEN 1 ABMEHWI B NPUPOAE, B YENTOBEYECKON AEATENBHOCTU

* PasBuTb HaBbIKM ON3NYECKOrO MbILLNIEHUS, YMEHNsT paboTaTb C pasnmyHbiMu Nnpudopamm

» Hayuntb BeCTM NnpodeccuoHanbHbl aHanua pesynbTaToB Hay4yHo-nabopaTopHOro aKkCnepuMeHTa

* YMeTb BECTU CTAaTUCTUYECKYI0 06paboTKy pesynbTaToB 9KCNEepUMEHTOB, CAMOCTOATENLHO BbiGMpaTh MeToabl
06paboTkM pe3ynbTaToB U3MEPEHUIA

1.3 TpeboBaHusa K NnpeaBapuTeNibHOM NOAroTOBKe 06y4aloLwerocs:
MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHue OCHOBLI AN (DOPMUPOBAHMUS KOMMNETEHLIMIA, YKa3aHHbIX
B M. 2, PN U3Y4YEeHUN OUCLUMUMIINH:

OucumnnuHa 6asmpyeTcs Ha KomneTeHuus, chopMUMPOBaHHLIX Ha NpeablayLeM ypoBHe oBGpasoBaHms

2 KOMNETEHUMN OBYYAIOWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIe TeHAEHLMWN Pa3BUTUA TEXHUKU U TEXHONOIMM B obnactu
TexHoccepHOM 6e30NacHOCTU, UBMEPUTENTIbHOM U BbIMUCTIUTENIbHON TEXHUKU, MHPOPMAaLIMOHHbIX TEXHOJIOTUW
npu peleHnn TUNOBbIX 3aAa4 B o6nacTtu npocdeccnoHanbHON AeATeNnbHOCTU, CBA3aHHOW C 3alUMTON
OKpyXatoLen cpeabl U obecneyeHnem 6€30NacHOCTU YerloBeKa;
3HaTb: uU3NYeckne OCHOBbI MeXaHuKK, puankn konebaHuii U BOH, SNEKTPUYEeCTBa U MarHeTnama, 3neKTpoanHaMUKN,

CTaTUCTUYECKOWN (DU3MKM U TEPMOANHAMUKN, KBAHTOBOW (hn3nKun
YMeTb: peluaTb TUNOBbIE 3a4a4u, CBA3aHHbIE, CBA3aHHbIE C OCHOBHbLIMU pa3genamMmu usmku, Ncnosnb3oBaTtb Guanyeckue
3aKOHbI NPY aHaNu3e 1 peLieHnn npobnem NpodeccnoHanbHON AEeATENBHOCTH

Bnapetb: meTogamwu nposegeHus q)msmqecmx M3MepeHVIl7I, MeTogamMu KOppeKTHOVI OUEHKHN I'IOI'peUJHOCTeVI npu
nposegeHummn CbVI3VI‘-IeCKOI'O SKCnepnMeHTa




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HanmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlex.
(vacenl)

Mp.
(vacenl)

Nab.
(vacnl)

CP
(4achbl)

MHHoBaLU.

dopmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbHOCTN

Tema 1. KuHemaTtmka noctynatenbHOro u
BpalaTeNbHOro ABMXEHUsST MaTepuanbHON
TOYKM

MpakTnyeckoe 3aHsaTME: KMHemaTuyeckue
XapaKTEepPUCTUKUN: CKOPOCTb,  YCKOPEHMUE,
nyTb, NEPEMELLEHNE.

JlabopaTtopHas paborta: BsegeHue B
TEOPUIO NorpeLLUHOCTEN. MeToqbl
06paboTKMn pesynbTaTtoB M3MEPEHUN

ra

Tema 2. [OuHamnka nocTynaTenbHOro Wu
BpallaTeNbHOro ABWKEHNS TBEpAOro Tena
Mpaktnyeckoe 3aHatme: |, I, 1l 3aKkoHbI
HbioToHa  Ons nocTynaTtenbHOro U
BpalwaTenbHoro ApmxkeHns. MoMeHT cunbl.
YpaBHeHVe OMHaMUKW  BpallaTerbHOoro
OBWXeHMst  TBepgoro Tena. MomeHT
NHepunmn

JlabopaTtopHas pabota: OnpegeneHne
MOMEHTa WHepuuu TBepabiX Ten U
npoBepKa OCHOBHOTO 3aKOHa AUHAMMUKM

ra

Tema 3. CgBowcrtBa npocTpaHCTBa W
BPEMEHN U 3aKOHbl COXPaHEHUs1 SHEepruu,
UMnNynbca u MOMEHTa UMMynbca
MpakTtnyeckoe 3aHatue: Cwuna. Pabota
cunbl. 3aKOHbI COXpaHeHNs

JlabopaTopHasi paboTa: [NpoBepka 3akoHa
COXPaHEHUSI SHEpPruu

Tema 4. T[lpyHUMNBI OTHOCUTENBHOCTU
Manuneas wn J3uHwTtenHa. [locTynathl
AMHLWITENHA. CneunanbHas Teopusi
OTHOCUTENTbHOCTMU. lMpeobpasoBaHus
JlopeHua. TloHsTMe 06 oOwen Teopun
OTHOCUTENbHOCTU

ra

Pasgen 2. MexaHundeckue konebaHus wu
BOJHBbI

Tema 5. [apmoHunyeckue konebaHus.
MasaTHukn. CnoxeHue konebaHun
MpakTnyeckoe 3aHsATME: YpaBHeHne
rapMmoHunyeckmx konedbaHumn. CnoxeHne
konebaHun.

JlabopaTtopHasa pabota: OnpegeneHne
MOMEHTa WHepuMM Tena npu MoMOoLM
KPYTUINbHbIX KonebaHumn

ra

Tema 6. 3aTyxawowme Kn BbIHYKAEHHbIE
konebaHusi. Pe3oHaHc

MpakTnyeckoe 3aHsATME: YpaBHeHne
3aTyxaroLmm konebaHui. OcCHOBHbIE
XapakTePUCTUKN.

JlabopaTtopHasa pab6ota: OnpegeneHne
norapmgMmn4eckoro JeKkpemMeHTa n
KoadhduumeHTa 3aTyxaHus

4,75

Tema 7. Ynpyrme BOnHbl. BonHosoe
ypaBHeHMne

JlabopaTopHasi paboTta: M3yyeHue cTtosumx
BOJTH B HATSIHYTOW CTPyHE




Pasgen 3. MonekynspHasa dusmka u
TepMoanHaMumka

Tema 8. OcHoBHOe ypaBHeHne MKT
ngearnbHoro rasa. MepBoe Ha4vano
TEPMOAMHAMMKM. Msonpouecchl.
TennoemKkocTb.

MpakTnyeckoe 3aHsaTME: YpaBHeHue
COCTOsIHUS mpaeanbHoro rasa. [lpumeHeHune
nepeoro Hayana  TepMoAUHaMUKN K
nsonpoveccam

JlabopaTopHas paborTa: Onpegenexune
OTHOLLEHMS TENnNoeMKocTen BO34yxa
MeToa0M aanabaTtmyeckoro pacluMpeHms

Tema 9. BTopoe Havano TepmMOLUHAMUKM.
OHTponus

MpakTnyeckoe 3aHATUE: BHYTpeHHSs aHeprus
TepmogmMHammudeckon cuctemol. Pabora rasa.
Tennota. 3aMeHeHne aHTponun
JlabopaTopHas paborta: M3meHeHne
SHTPOMUM MPU N30XOPUYECKOM OXINaXAEHUN
BO34yxa

10

Tema 10. CraTuctuveckme pacnpegeneHus
Makceenna, bonbumana

ra

Tema 11. fBneHua nepeHoca. ArperatHoe
coctosiHe  BewecTtBa.  [loBepxHOCTHoe
HaTskeHue. KanunnsapHble aBnexHns
JlabopaTopHasi pabora: Onpepenexune
cpegHen pnuHbl  cBobogHoro npobGera w
ahEKTUBHOIO AnameTpa Mosekyn

WNtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
atTectauus (3aver)

17

17

17

56,75

0,25

Paspgen 4. OSnekTpocTatuka 1 aneKkTpuyeckunii
TOK

Tema 12. OnekTpuyeckoe none B BaKyyme.
Hanps>KeHHOCTb 3NEeKTPOCTaTU4YECKOro nosns.
Teopema Naycca.

MpakTuyeckoe 3aHaATMe: 3akoH KynoHa.
OnekTpocTaTnyeckoe none " ero
HanpskeHHOCTb.  [MpMMeHeHue  TeopeMbl
["aycca k pacyeTy nonewn B Bakyyme.
JlabopaTopHas paborTa: Onpegenexune
yOenbHOoro 3apsiga 3nekTpoHa

Tema 13. lNoTeHuman. Lnpkynaums sBektopa
HanNpPsXEHHOCTU ANEKTPOCTaTUYECKOro Norsi.
Mpaktuyeckoe 3aHATME: CBA3b  Mexay
HaNPsXXEHHOCTbIO 1 NOTEHLMAOM.

ra

Tema 14. MOCTOAHHBLIN 3NEKTPUYECKUIA TOK.
3akoHbl Oma u xoyns-JleHua
MpakTtnyeckoe 3aHATMe: 3akoH Oma ans
ogHopofHoro yyactka uenu. PabGota wu
MOLLLHOCTb TOKa.

JlabopaTopHasi pabora: 1.N3mepenne
3NEKTPUYECKOrO COMpPOTUBIIEHMS
TEKCTUNbHbIX MaTtepnanos. 2. iccrneposaHue
MOLLHOCTWN UCTOYHMKA TOKa M KO3IdhdUuLmeHTa
NnonesHoro AeWcTBUS B 3aBUCMMOCTM OT
CONPOTMBNEHUS HArpy3Kn




Tema 15. DnekTpuyeckoe none B BELLECTBE.
OvanekTpukn. Monsipusaumsa UaNekTpUKoB B
3MNEKTPUYECKOM MNone

JlabopaTtopHasi pabota: 1. OnpeaeneHve
ON3NEKTPUYECKON NPOHNLIAEMOCTU XKUOKOCTU
pe3oHaHCHbIM MeTogom. 2. OnpegeneHue
ON3NEKTPUYECKON MPOHMLL@EMOCTUN TBEPOOro
ON3NEeKTpUKa pe3oHaHCHBIM METOA0M.

Paspgen 5. MarHeTtusm

ra

Tema 16. MarHutHoe nosie B Bakyyme.
3aKkoHbl marHeTnsma

MpakTnyeckoe 3aHATUE: BekTop MarHUTHOM
nHaykumn.  3akoH  Buo-Casapa-flannaca.
Cuna JlopeHua. Cuna Awmnepa. OHeprus
MarHMTHOro nons

JlabopaTtopHasa pabota: 1.MccnegoBaHue
MarHUTHOro nons coneHonga. 2.
OnpeaeneHne MHAYKUUN MarHUTHOIO MNonsi €
NOMOLLIbIO aHaNUTUYECKNX BECOB.

Tema 17. SBneHve 9neKkTPOMarHUTHOMW
NMHOYKUNN. YpaBHeHus MakcBenna B
nHTerpanbHon chopmMe Ans Bakyyma
MpakTuyeckoe 3aHATHE: YpaBHeHne
Makceenna

JlabopaTopHasi pabora: Onpepenexune
KoadppuumeHTa B3aUMHOW WHAYKUUKW ABYX
KaTyllek W MarHMTHOM NPOHMLAEMOCTU
mMaTtepuana cepgeyHvka

Tema 18. MarHnTHoe none B BellecTBe. dna-,
napa- u peppomarHeTusm.

ra

Paspen 6. OnekrpoMarHMTHbIE BOJIHbI

Tema 19. OnekTpoMarHWTHble  BOJSIHbI.
CaoiicTBa 3NEKTPOMarH1UTHbIX BOJH.
WHTepdepeHuus. Oudpakums

Mpaktuyeckoe  3aHdATMe:  OnpepgeneHue
NOCTOSAHHOM ANMPAKLNOHHON peLleTKu.
JlabopaTtopHaa pabota: 1. [Oudpakums
M3nydYeHuss renuin-HEOHOBOro nasepa W
onpefeneHvwe  aMameTpa  BOMOKOH 2.
OnpepneneHne AnuHbl BONHbI CBeTa npu
noMoLlM  OUpPaKLMOHHON  pelueTkn 3.
OnpepneneHne AnuHbl BONHbI CBeTa nNpu
nomMoLum NHTEepdEePEHLNOHHbIX KoneLw,
HbtoToHa

Tema 20. B3aumopencteue
3NEKTPOMAarHMTHOro N3nyyeHnst c
BewlecTBOM. 3akoHbl Penensa, byrepa.
MonspusoBaHHoOE 3NEeKTPOMarHuTHoe
na3nydvenue. 3akoH Manioca

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexxyToyHas atTectaums
(Ok3ameH)

17

17

17

21

2,5

33,5

Paspgen 7. KBaHTOBas ontuka

Tema 21. Tennosoe wusyyeHue. 3aKoHbI
TennoBoro U3ny4yeHus

MpakTnyeckoe 3aHsATUHE: OcHoBHble
XapaKkTepucTuku  TEnmoBOro  U3MyyYeHus.
Mogenb u4epHoro Tena. 3akoH Kupxroda.
3akoH CredpbaHa-bonbumaHa. 3akoH
cmeuleHust BuHa




Tema 22. dotoachdekt. ekt KomnToHa
MpakTnyeckoe 3aHsATHE: YpaBHeHne
ONHWTENHa. "KpacHas rpaHmua”
¢doToachdekTta. MIameHeHne OnuvHbl BOSHbI 4 3
npu acpcpekTe KomnToHa

JlabopaTtopHasi pabota: 1.0npegeneHune
paboTbl Bbixoga  (OOTOSMEKTPOHOB 2.
MN3y4yeHne BHYTpeHHero potoaddekra

Tema 23. dopmyna [lMnaHka. lMocTosiHHas
lNnanka. BonHbl ae Bponns.
KopnyckynsipHO- BOSTHOBOM Ayanusm
Mpaktuyeckoe 3aHATME: CoOTHOWeEHMe 4 3 4
HeonpeaeneHHocTen 'enseHbepra
JlabopaTtopHaa pabGota: OnpepgeneHne
NOCTOSIHHOMN MnaHka c NOMOLLIbIO
ONTMYECKOro NMpoOMeTpa

Tema 24. BonHoBasa ¢yHKkuusa. Yactmua B
OAHOMEpPHOM noTeHuuanbHom ame.
YpaBHeHue LpeaunHrepa 4 4
MpakTnyeckoe 3aHATHE: YpaBHeHne
LpenunHrepa ansa 4actmubl B iMe

Paspen 8. ArtomHas dwmsunka. dusmka
TBepgoro Tena. dusmka atomHoro gapa

Tema 25. CrtpoeHne artoma. OnbiTbl
Pesepdopaa. Teopus Bopa

MpakTuyeckoe 3aHATUE: BopoBckas Teopus
BogopoaonogobHoro atoma 4 2 5
JlabopaTtopHaa pabGota: OnpepgeneHne
NocTosiHHbIX Puabepra v MNnaHka no nuHmusm
CMeKTpa ncnyckaHusi Bogopoga

Tema 26. YpasHeHue LpeagnHrepa pns
aToma Bogopoga

Tema 27. 3oHHas Teopusi TBepAbIX Ten.
Jlazepobl

JlabopatopHaa paboTta: W3syueHue p-n
nepexoja B NonynpoBOAHMNKaX

OK

Tema 28. CTpoeHue aToOMHbIX S4ep.
PapgnoaktnBHoCTb. [eneHnne aaep.
AnepHbie peakumm. OnemeHTapHble
YyacTuubl 5 2
Mpaktnyeckoe 3aHatme:  OnpepneneHune
nepvoga nonypacnaga paguoakTUBHOIO
BellecTBa

Utoro B cemecTtpe (Ha kypce ansg 3A0) 34 17 17

40

KOHch'I bTauunn N NPOMeXyTo4vHasA

aTTectaumns (Ok3ameH) 2.5

33,5

Bcero koHTakTHasa paborta n CP no

OVUCLMMNMHE 175,25

184,75

4 KYPCOBOE NMPOEKTUPOBAHUE
Kypcosoe npoekTposaHne y4ebHbIM NiiaHoOM He NpegycMOTPEHO

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KpUTepueB M CUCTEMbI OLLEHUBAHUA pe3ynbTaToB 06yveHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHNs pesynbTaToB 0by4eHus
KoMMneTeHumn cpencrtea
dopmynmpyeT 1 UHTepnpeTupyeT OCHOBHbIE 3aKOHbI:
MEXaHWUKN, MONEKYNApPHON OU3NKM U TEPMOAMHAMMKN, 3NeKTprudecTBa|Bonpochkl ansa YCTHOro
OMK-1 N MarHeTmama, KBaHTOBOW (PU3NKN. cobecenoBaHus
PelwaeT TMnoBble 3agavm No OCHOBHbLIM pasaenam Ouamnku. MpakTnko- OpUEHTMPOBAHHbIE
CooTHocuT cnocobbl 06paboTkm pe3ynbTaToB yyebHoro|3agaHus
nabopaTopHOro sKCnepUMeHTa C 3fieMeHTaMn TEOPMM NOrPELLHOCTH.




5.1.2 Cuctema 1 Kputepum oLeHNBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMN

LLikana oueHnBaHuA
YcTHoe cobecenoBaHue MucbMeHHas paboTa

Ob6yuaroLumincs nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHMEe OCHOBHbIX PU3NYECKUX
3aKOHOB, CBODOAOHO OpuUEHTUpyeTcs B
OCHOBHbIX  MOHATUSIX,  TEPMUHAX "
onpegeneHvax npu  OTBeTe; ycBOWN
OCHOBHYIO M 3HaKOM C [JOMONHUTENBHON
5 (oTnnyHO) nutepatyponi; 06bACHAET B3aMMOCBA3b
OCHOBHbIX (PU3MYECKMX 3aKOHOB U KX
3HayeHne ans nocnegytoLien
npodeccroHarnsHoM OeATenbHOCTY;
nposiBnsieT TBOpYECKMe CrnocobHoCcTU U
LUMPOKYIO 3PYAMLUMIO B WCMONb30BaHWUM
y4yebHoro matepuana.

OO6yyatowmiica nokasbiBaeT A0CTATOYHbIN
YPOBEHb 3HAHUA OCHOBHbIX (PU3NYECKNX
3aKOHOB, OPWEHTUPYEeTCS B  OCHOBHbIX
MOHATMAX W OMpedeneHusix;  ycBown
4 (xopoLwuo) OCHOBHYIO nitepaTtypy; gonyckaet
He3HauuTernbHbIe MOrpeLUHoOCTH npu
OoTBETaxX Ha BOMPOCHI 3JK3aMeHaLMOHHOro
6uneta W JOONOMHWUTENbHbIE  BOMPOCHI
npenogasarens.

Obyuvatowmiica nokasblBaeT 3HaHus
y4yebHOro martepmana B MWHMMAlbHOM
obbewme; MOXEeT ccopmynmpoBaTtb
dpusmyeckmne 3aKOHB, NOHATMSA n
onpegeneHns, HO Mpu 3TOM, Jonyckasi
60onblUOE KONMMYECTBO HENPUHLMMMANBHbBIX
owmnbokK; 3HAKOM C OCHOBHOW NUTepaTypou;
OonyckaeT CyLleCTBEHHble owunbkn B
OTBETE Ha 9K3aMeHe, HO MOXEeT YCTPaHUTb
nX Nop PyKOBOACTBOM NpenogasaTens.

3 (yooBneTBopuTENbHO)

O6yyalolwminics He UMeeT [OCTaTOYHOro
YPOBHSI 3HAHUS AMUCLWNMUHBI, HE MOXeT
chopMynMpoBaTb OCHOBHblE (DU3NYECKME
3aKOHbI; NIOX0 OPUEHTUPYETCS B OCHOBHBbIX
2 (Hey[oBnNeTBOPUTENbHO) | MOHATUAX U ONPEAEneHNUsX; MoxXo 3HaKoM
C OCHOBHOW NUTepaTypoi; OonyckaeT npu
OTBETE Ha 93K3aMEHEe CYyLIEeCTBEHHble
OLMGKN U HE MOXEeT YCTpaHWUTb UX Oaxe
noZ PyKOBOACTBOM MpenoaaeaTernsi.

OO6yyatowmiica nokasbiBaeT BCECTOPOHHEE
n rnybokoe 3HaHWEe OCHOBHbIX U3NYECKNX
3aKOHOB, CBODOOOHO OpPUEHTMPYETCS B
OCHOBHbIX MOHATUSAX, TEepMUHax "
ONpEeLEeneHnsx; YCBOMIT  OCHOBHYKD U
3HAKOM C LOMNOSIHUTESNbHOW NUTepaTypown;
MOXeT 00BACHUTb B3aMMOCBSA3b OCHOBHbIX
PU3NYECKUX 3aKOHOB W WX 3HaYeHue Ansi
nocnegytoLlemn npodeccnoHanbHom
OEeATenbHOCTN; NPOSBMseT TBOPYECKUe
CNocobHOCTN B MCMOJMb30BaHUM y4ebHOro
maTepuana.

3ayTeHo

OOyuvamowmiics He uMeeT [A0CTaToOYHOro
YPOBHS1 3HaHWSI OUCUMMIMWHBI, HE MOXET
ccopmMynmMpoBaTb OCHOBHble buanyeckme
3aKOHbI; MN10X0 OPUEHTUPYETCS B OCHOBHbIX
NMOHATUAX N ONMpenereHnsx; NoXo 3HaKoOM
C OCHOBHOW NUTEpaTypow;

He 3auTeHo




ponyckaet npu oTBEeTE Ha 3a4vyeTe
CyuleCTBeHHbIe ownbkn n He MOXeT
YCTPpaHUTb UX daxe noa pPykoBOoACTBOM
npenogasartend.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEOGX0ANMbIEe ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB
Cemectp 1
1 KuHemaTtumka noctynartesnbHOro ABMKEHUss MaTepuanbHON TOUKM
2 KuHemaTtunka BpallaTenbHOro ABMKXEHNA MaTepuanbHOM TOYKN 1 TBEpAOro Tena
3 CBAa3b MexXay NMHEVHbIMMW U YTIIOBbIMU XapakTepucTuKkammn OBUXKEHMS.
4 OuHamuka noctynatenbHOro aAswkeHus. NoHsaTue ueHTpa nHepummn. 3akoHbl HbloTOHa
5 MoHaTne 06 MMnynbce, MOMEHTE UMMYyNbCa, MOMEHTE CUMbl
6 MomeHT nHepumm TBepAOro Tena
7 [OuHamuka BpalwaTensHOro ABMXeHNs TBepaoro Tena. Btopow 3akoH HeloToHa Ans BpallaTenbHOro ABUKEHNS
8 MpeacraBneHne o MexaHnyeckom aHeprun. KuHetnyeckas, noteHumanbHas aHeprusi. Pabota cunbl
9 3aKoH coXpaHeHWsi MexaHU4YeCKON aHeprum
10 3aKoH coxpaHeHus umnyrnbca
11 3aKoH coxpaHeHUst MOMEHTa nMnynbca
12 CBolicTBa NpOCTpaHCTBA M BPEMEHU: OOHOPOAHOCTL NPOCTPAHCTBA, N30TPONUsi NPOCTPaHCTBA, OQHOPOAHOCTb
BpemeHun. CBA3b C 3aKOHaMu COXpaHeHUs
13 MpeobpasoBaHus koopANHAT U BPEMEHM B Krnaccuyeckon dpusmke. MNpuHUmMn oTHocuTensHocTn Manunes
14 Moctynatel OMHWTENHa
15 Mpeobpa3oBaHusa koopanHaT 1 BpemeHu JlopeHua
16 Cnepncteus U3 npeobpasoBaHuii JlopeHua
17 PensTuBUCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN. PenaTuBncTckas gMuHaMmmka
18 B3anmmocBsa3b macchl 1 aHepruun. dopmyna SnMHWTENHa
19 MoHATne 06 o6LLEe TeopUn OTHOCUTENBHOCTHU
20 KonebatenbHoe ABmxeHue. FapMoHMYeckne nuHenHble kornebaHus
21 CnoxeHne ogHoOHanpaBeHHbIX U B3aMMHO MePNeHANKYsipHbIX KonebaHun
22 3atyxatowme konebaHus
23 BbIHyxaeHHble konebaHus. Pe3oHaHC
24 BonHbl B ynpyrow cpege
25 YpaBHeHue nrocKom BOMHbI
26 BonHoBoe ypaBHeHue
27 OcHoBHble nonoxeHuna MKT rasoB. igeanbHbi ras
28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbtoHa
29 MapameTpsbl MaKPOCOCTOAAHMS CUCTEMb. TepmognHammnyeckas TemnepaTtypa n gaBneHune. YpaBHeHue
MenpgeneeBa-KnaneripoHa
30 Yucno cteneHen cBoboabl MONEKYN naeanbHoro rasa. Pabota u BHyTPEHHSIS SHEPrUst uaearnbHOro rasa
31 lMepBoe Havyano TepMoaMHaMUKN
32 M3onpouecchbl
33 TennoeMKoCTb MaeanbHOro rasa
34 ApnabaTtndeckuii npouecc. YpaBHeHue aguabaTbl
35 MoHsaTue 06 aHTponum no Knayauycy. Kauectso aHeprum
36 CratucTtuyeckmi Bec. QHTponus no bonbumany
37 BTopoe Ha4yano TepMoanHamMunKm
38 PacnpegeneHue monekyn no ckopoctam (pacnpeaeneHve Makcsenna)
39 BapomeTpuyeckasn popmyna.
40 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)
41 duanyeckas kmHeTnka. CpegHsasa onuHa ceBobogHoro npobera n ahPeKTUBHbBIA AUMaMETP MOSEKYI
42 fBneHns nepeHoca
43 ArperaTHoe cocTosiHme BewecTBa. Kpucrtannuyeckue n amopdHbie Tena




44

ypaBHeHVIe COCTOAHUA pealibHOro rasa. M3OTeprI peanbHOro rasa

45 dazoBble nepexodbl. TporiHasa Touka
46 Mogenwu ctpoenus xungkocten. [NoBepxHOCTHOE HaTskeHne. KanunnsapHble aBneHus
Cemectp 2

47 OnekTpudeckue 3apsabl. Mogenb TO4eYHOro 3apsiia U MOAenu ¢ HenpepbIBHBIM pacnpegeneHmem 3apsaa

48 3akoH KynoHa. HanpspkeHHOCTb 9neKTpocTaTM4ecKoro nons.

49 lMoTok BeKTOpa HaMNpsPKEHHOCTU aneKkTpocTaTnyeckoro nons. Teopema Maycca gns Bektopa E

50 PacuyeT anektpuyeckoro nonsi cepbl C NOMOLLBI0 Teopembl [[aycca

51 PacueT anekTpudeckoro nonst 6eCKOHeYHON NOCKOCTU C NOMOLLbIO TeopeMbl "aycca

52 PacuyeT anekTpuyeckoro nons 3apshkeHHOro wapa ¢ NoMoLLbo Teopemsbl [[aycca

53 PacuyeT anekTpuyeckoro nons 3apsikeHHOro uMnmHapa ¢ noMoLLblo Teopemebl Maycca

54 lMoTeHumnan aneKkTpocTaTU4eCcKoro Nons.

55 lMoTeHuunan nons 3apsixeHHon cdepsl

56 B3anmocBssb Mexay Hanps)KeHHOCTBIO U NOTEHLMANoM

57 Linpkynauma sektopa E. Teopema o unpkynsumm sekropa E

58 lMocTosiHHbIN anekTpuyeckmn Tok. Cuna Toka. Bektop nnoTHOCTM ToKa

59 3akoH Oma B uHTerpanbHom n guddepeHuymnansHon opmax.

60 OneKTpoaBuXKyLLasi CMra MCTOYHMKA TOKa

61 3akoH [xoyns lNeHua B MHTerpansHon u guddepeHumansHom hopmMax

62 OnekTpuyeckoe none B BellecTse. [onspHbIe N HENONSIPHbIE ANANEKTPUKN

63 [nanexkTprkn BO BHELLHEM 3neKTpuyeckom none. Bektop nonspnsoBaHHoCTU. [uanekTpuyeckas
NPOHNLIAEMOCTb

64 MarHuTHOe none B Bakyyme. BekTop MarHMTHOM MHOYKLUK

65 MHayKuma MarHMTHOro Nons NPSIMOSIMHENHOro NPoOBOAHUKA ¢ TokoM. 3akoH Buo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM rone

68 Cwvna JlopeHua

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

70 Teopema 0 LMpKyNALUMN NHAYKUMM MarHUTHOrO Nos MO 3aMKHYTOMY KOHTYpPY. 3aKOH MOMHOro Toka.

71 MarnuTHOe none corneHonga. MarHuTHoe none topovaa

72 fBneHve anekTpomarHMTHON MHAyKumMn. 3akoH ®apages JleHua

73 ABneHne camomHaykummn. MHOYKTMBHOCTb KOHTYpa

74 BaanmHas uHgykums. TpaHcgopmaTop

75 OHeprusa anekTpnyYeckoro U MarHMTHoro nons. Bektop MNonHTUHra

76 YpaBHeHusa Makcsenna B MHTerpanbHow oopme A5is Bakyyma

77 MarHuTHOe none B BellecTBe. BekTop HamarHM4eHHOCTU. HanpspkeHHOCTb MarHuTHoro nond. MarHntHas
NPOHNLIAEMOCTb

78 YpaBHeHua Makcsenna B guddepeHumnansHon popme

79 Bugpbl marHeTukoB. [luamarHeTkun 1 napamarHeTukm

80 deppomarHeTukm

81 OnekTpoMarHuTHble BoNHbl. CBOWCTBA 3NeKTPOMarHUTHbIX BOSH

82 WHTepdepeHuuns ceeTa

83 MHTepdepeHUnst B TOHKUX MIIEHKaX

84 MpuHumn MNonreHca ®peHens

85 Oundppakuns ceeta. MeTtop 30H ®peHens

86 Oundppakunsa PpayHrodepa Ha wenu. AndpakumoHHasa  pelleTka

87 Monapusauusa ceeta. Buabl nonspusaumm

88 Monspusartopbl. 3akoH Mantoca

89 Monsapusauusa npy oTpakxeHnn n NnpenomMreHnn ceeta. 3akoH bptoctepa

90 [BoriHoe nydenpenomneHue B kpuctannax. Juxpomam

91 WckyccTBeHHOe ABoviHOe nyyenpenomneHue. ekt Keppa

92 OnTtuyeckas akTMBHOCTb BellecTB. dddekt Papages

93 PaccesHue ceeta. 3akoH Panes

94 MornoweHve ceeta. 3akoH byrepa




Cemectp 3

95 Tennosoe nany4veHue. NoHATNE 06 aBCOMTHO YEPHOM Tene

96 3aKoHbI TeNOBOro N3ny4yeHns

97 dopmyna Panes-[xuHca. YneTpadumonetoBas katactpoda

98 'mnoTesa NnaHka. OHeprusa poToHa

99 ®opmyna NnaHka Ana nanyyeHms abcomnoTHO YepHoro Tena

100 |BHewHun oToadhdekT. 3akoHbl oToaddekTa

101 |®opmyna JnHwTenHa ansa potoaddekTa

102 |Ddbpekt KomntoHa

103 [KopnyckynsipHO BOSIHOBOM Ayanu3m MUKPOOOBHEKTOB

104 |['vnoTe3a ge bponns. BonHbl ge bponns

105 |Ocobble cBoncTBa MUKPOOOBHEKTOB

106 |CooTHoleHMs HeonpeaeneHHocTen Men3eHbepra

107 |CnepncTeBust COOTHOLLUEHMS HeonpeaeneHHocTel Nen3eHbepra

108 |BonHoBas dyHKums. MNprHUMN cynepnosvumm B KBAHTOBOW MeXaHNKe

109 |YpaBHeHue WpegunHrepa ans cBo6ogHOM YacTuupl

110 [YacTmua B 6eCkOHEYHO rnybGoKON OAHOMEPHON NOTEHUMArbHOM iMe. KBaHTOBaHWE SHEpPrun

111 |CtpoeHue atoma. OnbiTel Pe3epdopaa

112 |Noctynatkl Bopa

113  |OnbiT ®paHka n MNepua

114 |Teopus bopa atoma Bogopoaa 1 BoAOPOAONOA0OHbIX MOHOB

115 [3akoHOMEpHOCTM B aTOMHbIX CNEKTpax

116 |HepoctaTtku Teopumn bopa

117 |YpaBHeHue LpeguHrepa onst atoma Bogopoaa

118 |KBaHTOBbIE YMcna. [1pocTpaHCTBEHHOE KBAaHTOBaHME

119 |MNpuHumn Maynu

120 |MHoroanekTpoHHble aTtoMmsbl. [Neprnoanyecknii 3akoH MeHgeneesa

121 30HHas Teopus TBepabix Ten. Metannbl, OUaNeKTPUKn

122 |MNonynpoBogHukn. NpoBOAMMOCTM P U N TUMOB

123 |CuMMeTpUYHbIE 1 QHTUCUMMETPUYHbIE BOMHOBbIE (DYHKLUN. BO30HBI 1 hepMUOHbI

124 |CtaTtuctuka Pepmun-fupaka. YpoeHb Gepmu

125 |KoHTakTHas pa3HOCTb NOTEHLMANOB

126 |TepmoanekTpunyecTBo. Tepmonapa

127 |p-n nepexopg

128 |MNonynpoBOAHMKOBLIE TPMOL

129 |CnoHTaHHOE 1 BblHYXXAEHHOE MU3ny4veHune. Jlaszepsbl

130 |[TpexypoBHeBasi cxema nasepHou reHepaumn. MetactabunbHbIN YpOBEHb

131 |YeTbipexypoBHeBas cxema nasepHOWN reHepauum

132 |HekoTopble NpUMEHeHNs fla3epHOro U3nyyeHnst

133 |CTtpoeHne aTomHOro agpa. QHeprus CBs3n HyKNoHOB B aape. 3oTonbl

134 |OecbexT macchl. YaenbHasa aHeprus CBA3M HYKNOHOB B sApe. fgepHble Cusbl

135 |Mogenwu agpa

136 |PagnoakTnBHOCTbL. 3aKOH paanoakTUBHOMO pacnaga

137 |Buabl pagnoakTMeBHOro pacnaga

138 |AnepHble peakuyuu. LlenHasa peakums Ha MegneHHbIX HEUTPOHAaxX

139 |AoepHbIn peakTop

140 |TepmosigepHas peakuus

141 B3aumopgericTBre paanoakTMBHOIO M3My4YeHus C BellecTBoM. buonoruyeckoe gencrene pagnoakTMBHOMO
n3nyvyeHuns

142 |Knaccudukaums anemeHTapHbIx Yactuy,. lNoHaTue o cTaHgapTHON Moaenu

143 |KBapkoBasa mogenb sapa




5.2.2 TunoBble TecTOBbIe 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3agaym, Kerchbl)

1. TBeppoe Teno BpalwaeTcsa BOKPYr HEMOABWXHOW OCK MO 3aKkoHy ¢ = 6t-2t%, paag. HanTtu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemetaetcsa cunon F Boonb ocu x. KoopguHaTta Tena MeHsieTcsa no 3akoHy x=2t2+t +1, m.
Kakyto paboTy coBepuut cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyga 3atyxawowmx KonebaHuin MasTHMKa yMeHbluunack B € pa3. KakoB koadhduumeHT
3aTyxaHus B?

4. B HekOTOpOW TemnepaTypHOn obnacTn aHTPONNSA TePMOOUHAMUYECKON CUCTEMBI MEHSIETCS C TeMnepaTypou
no 3akoHy S=5T, /K. Kakoe konn4yecTBo TennoTbl Nony4aeT cuctema npu

obpaTmom HarpeBaHum B 3Toi obnacTt ot T1 =100 K go T2 =200 K?

5. B anekTpocTaTnyeckom nosne, obpazoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsifoB, NoTeHUuan MeHsaeTcst No
3aKoHy @=4x2+3z2, B. HanTu HanpskeHHOCTb 9NeKTPUYEeCcKoro noss B TOUKe C

KoopauHaTtamu x=1m, z=1m.

6. OnpegennTb CKOPOCTb 3MEKTPOHA, NPOLUEALIEro YCKOPSOLLY pa3HoCTb noTeHumanos Ag=2,4 B.

7. Cvina Toka B NPOBOAHUKE paBHOMEPHO BO3pacTaeT oT 0 Ao 4A B TeueHue 4c. Onpenenutb 3apsag, NpoLleaLlnin
npv 3TOM MO NPOBOOHUKY.

8. MarHuTHbIn NOTOK 4Yepe3 coneHoup paseH 125B6. MHaykTMBHOCTL 3Toro comeHouga 5MH. Onpegenutb
KONM4YeCcTBO BUTKOB CONleHomaa, eCnu no Hemy npoTekaeT TOK curion SA.

9. lNlyy cBeTa, npoxoas Yepes crion nbga (n1 =1,31), nagaet Ha anMasHyk NNacTUHKY (n2 =2,42), yacTn4Ho
oTpaXkaeTcs, YacTU4HO npenomnseTcs. Kakum gomkeH 6biTb yron nageHus,

YTOObI OTPAXEHHbIV Ny4Y OblNT MakCcMMarnbHO MONAPU30BaH?

10. OnpegennTb AfMHY BOMHbI, OTBEYaoLWen MakCuMymy McnyckaTerlbHOWn cnocoBHOCTU abCoMTHO YepHOro
Tena, ecnv ero aHepreTMyeckas CBETMMOCTb paBHa 3BT/cm?.

11. OnpegennTb MakcMMarbHYH CKOPOCTb (DOTOINEKTPOHOB, BblPbIBAEMbIX C MOBEPXHOCTU LIMHKA, N3NTyYeHUeM C
AnnHon BonHbl 200HM.

12. Kakomy yrny paccesiHusa oTBe4aeT MakcumarbHOEe KOMNTOHOBCKOE CMeLLeHMe ATMHbI BOSHbI?

13. Hantn anvHy BonHbl Ae Bponna Ans anekTpoHOB, NPoLLeLWmnX YCKOPSAOLWY pa3HOCTb noTeHumanos Ag=100
B. HayanbHoW CKOPOCTbIO 3M1EKTPOHOB MOXKHO NpeHebpeyb.

14. [OnuTenbHOCTb BO3OYXAEHHOro COCTOsiHUsi aTomMa Bogopoaa 10 c¢. Yemy paBHa HeonpegeneHHocTb B
onpegeneHnn sHepreTM4eckoro ypoBHsa atoma?

5.3 MeToanyeckue maTepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpoMexyTo4yHoM aTrecTauum 1 nopsaok NMUKBUAaLNM akageMnyeckomn
3a[10MKEHHOCTH

[MpoBeneHve NPOMEXYTOYHOW aTTecTauun pernameHTUpOBaHO NOKamnbHbIM HOpMaTuMBHLIM aktom CII6INYTMTO
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaloLwmnxcs»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas X MncbmeHHas KomnbloTepHOE TECTMpPOBaHME NHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuMu no gucunninunHe

*B0o3MOXHOCTbL Nonb3oBaTbCs CNpaBoOYHbLIMY Tabnuuamm, KanbKynaTopoMm;
*Bpemsa Ha noarotoBky oTBeTa no 6unety 45 MUHYT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [oa nspaHus | Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa
KpacHos, rn. O.,|%Pusuka. B 2 yactax. 4.1 KpacHosipck: Cnbupckuii http://www.iprbooksh
Kyopssuesa, O. A, rocyapCTBEHHbIN op.ru/107230.html
MapkoBa, O. IO, YHUBEPCUTET Hayku un 2020
HOwkosa, E. 1O. TEXHOMOIrMM MEHN

akagemuka M. &.

PeweTHeBa

Bonkos, A. d.,[Kypc dusmkn. B 2 Tomax. http://www.iprbooksh
Jlymnuesa, T. I. T.1. ®usnyeckne OCHOBBI op.ru/105812.html

[oHeuk: oHeuknn

MEXaHUKN. MOJ'IeKyJ'IﬂpHaFl o
HalMOHalbHbIN

du3nka n TepmoauHaMuKa. _ 2019
TEXHUYECKMI
OnekTpocTaTtuka.
N . yHUBEpCUTET
[MOCTOSIHHBIN 3NEKTPUYECKMN
TOK. QneKTpoMarHeTnam
Omutpreea, E. . dusnka Capartos: A n 3p 2019 http://www.iprbooksh

Mepguna op.ru/79822.html




Bonkos, A. I.,|Kypc cwusukn. KsaHTOBasd E 6vor V. _ http://www.iprbooksh
MoB3Hep, A. A.,|dusnka KaTEepMHOYPT: YpankCckin op.ru/106401.html
Menkux, A. B. degepanbHbIn 2017
yHMBEPCUTET
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
HacoHos, A. O.|Pusrka B npumepax u| BapHayn: Antanckuii http://www.iprbooksh
Hoeunumxuna, T. W.,|3apavax rocyaapCTBeHHbI 2017 op.ru/102878.html
HeHncosa, H. H. negarornyeckumn
yHVUBEpCUTET
OkoHomoBa, JI. H.[®usmka: anekTpnyectBo w http://www.iprbooksh
MygpeuoBa, J1. B.,[marHeTtnsm. Y. 2 M . . op.ru/98087.html
i ockBa: M3gaTenbckui
Jloravés, n. n., Tlom MACHC 2015
Mypartos, P. 3.,
Yepeneukon, E. b.
CrtenaHoBa, B. A.,|®u3uka. Y.2. DnekrpnuyecTso Mocksa: Wanarenbckuit http://www.iprbooksh
YBapoga, n. ., |n marHeTnam. OnTuka ' 2014 op.ru/98109.html
Oom MNCnC
KanyTtkuHa, [. E.
CabbinuHckni, A. B, |®Puanka B 3apgavax Y.2.| Benropopa: Benropoackuii http://www.iprbooksh
AnekTpocTaTtuka, rocyfapCTBeHHbI op.ru/106207.html
NOCTOSIHHbIN TOK, TEXHOOMNYECKNI 2019
3NeKTpOMarHeTn3m yHuBepcuTeT um. BT
LyxoBa, 965C ACB
Moroxwux, C. A.|®Pusmka. COopHMK 3agaud. HoBocubupck: http://www.iprbooksh
Ctpenbuos, C. A. MexaHuka, MorieKkynsipHasi Hoeocunbupckui op.ru/98754.html
dpusmka, TepMoavHaMuKa, rocy4apCTBEHHbIN 2019
anekTpocTaTmka TEXHUYECKNIA
YHUBEPCUTET
Kabnykosa H.C. ®usmka. OCHOBHble 3aKOHbI http://publish.sutd.ru/
MEXaHVKM U MOMEKYNSPHOWN crne.: crierynrtn 2019 tp_ext_inf_publish.ph
OU3NKK p?id=2019125
CrenaHoBa, B. A.,[®usuka. MexaHuka 1| Mockea: N3gaTtenbckum 2020 http://www.iprbooksh
YBapoga, V. . MorekynspHas dusmka Oom MNCuC op.ru/106744.html
31031H, A. B.,|Pun3uka. Y.1. MexaHuka MockBa: AKaeMULEcKHit http://www.iprbooksh
Mockosckui, C. b, ) 2020 op.ru/110169.html
NpoeKT
Typos, B. E.
MepmunHos, A. B.,|O6was dwusnka. 3agaum c| Capatos: Bysosckoe 2020 http://www.iprbooksh
Bbapkos, tO. A. peLueHnsIMn obpasoBaHue 0p.ru/95156.html

6.2 NMepe4yeHb npodheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1.EAvHbIN nopTan uHTepHeT TecTupoBaHus B chepe obpasoBaHusa [OnekTpoHHbii pecypc]. URL:http://www.i-
exam.ru/.

2.MHopmaumnoHHas cuctema «EgmHoe okHO gocTyna k obpasoBaTenbHbIM pecypcam» [SNeKTPOHHbIN pecypc.
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbLHas dur3mKo-maTEMaTMYECKAS ombnuoTeka [OneKkTpoHHbIN pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4.dun3n4eckmn nHpopMaLMoHHbIM nopTan. [OnekTpoHHbI pecypc]. URL:http://phys-portal.ru/

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

6.MaTtepuanbsl  NHpopmaunMoHHO-00pa3oBaTenbHOM  cpedbl  3a04yHOM  dopMbl  0byuveHus  CMGIYMNTO

[OnekTpoHHbIV pecypc).
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