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1. MNOACHUTEJIbHAA 3ANMUCKA

Mporpamma obeobpasoBaTesnibHON y4yebHom ANCLMMNNUHBI «Punsmkar
npegHasHayeHa Ans wm3yvyeHuss B 0OOpasoBaTenbHbIX OpraHu3aumnsax, peanunsyrLnx
obpasoBaTenbHy0 Nporpammy cpegHero obuiero obpasoBaHus B npegeniax OCBOEHUSA
OCHOBHOWN npodyeccnoHanbHon obpasoBaTtenbHon nporpammbl CMO (OMOIM CrlO) Ha
6a3e oCcHoBHOro obuiero obpasoBaHusa NpPU NOLArOTOBKE CNELNANUCTOB CPEAHEro 3BEHA.

Mporpamma paspabotaHa Ha ocHoBe TpebosaHun OIrOC cpegHero obuwiero 06-
pas3oBaHus, MNpeabsBnseMbIX K CTPYKType, COOEPXaHUK W pesynbTataMm OCBOEHUS
y4yebHOM ANCUUNNUHBI, C y4eToM deaepanbHon obpasoBaTenbHOM NporpaMmmMbl CpegHero
obuiero obpasoBaHus

B copepxaHum nporpammbl yuTeHbl TpeboBaHus doeaepanbHOro rocygapCTBEHHOMO
obpasoBaTenbHOro  craHgapTta no nony4yaemomn crneumanbHOCTM  CpefHero
npodeccunoHanbHOro obpasoBaHus.

CopepxaHue nporpammbl «du3anka» HanpaBneHO Ha OOCTMXKEHWE CrenyroLwmx
uerneu:

- OCBOEHME 3HaHUN O (pyHOAMEHTamnbHbIX (PU3MYECKMX 3aKoHax M nNpuHUMnax,
nexawmx B OCHOBE COBPEMEHHOW U3NYECKOM KapTUHbl MUpa; Hambonee BaXKHbIX
OTKPbITUAX B 06nacTn pusnkn, okasasLUUX onpeaensioliee BUSHNE Ha pasBUTUE TEXHUKN
N TEXHOSOMNKN; METOA4axX Hay4YHOro NO3HAHUSA NPUPOAbI;

- OBNageHne yMeHuaMU npoBOoAUTb HabngeHus, nnaHMpoBaTb W BbIMOMHATb
9KCMEPUMEHTbI, BblABUraTb rMNOTE3bl U CTPOUTL MOAENW; NMPUMEHATL MNOMYYEHHbIE 3HAHUS
no gumamke Ans o6bsACHEHUS pa3HOOBpPa3HbIX PUNYECKMX ABNEHUN N CBOWCTB BELLECTB;
NMPaKTUYECKOro  MCMOMb30BaHUSA  (OU3NYECKUX 3HaAHMK; OUEHMBaTb [JOCTOBEPHOCTb
eCTeCTBEHHOHay4YHOU NHdopMaLnu;

- pasBuTUE MO3HaBaTEllbHbIX WHTEPECOB, WHTENMEKTyanbHbIX W TBOPYECKUX
crnocoBbHOCTEN B npouecce nNpuobpeTeHnst 3HaHuM Mo U3MKE C MCMNOSIb30BaHUEM
PasnNUYHbIX UICTOYHMKOB MHGOPMaLMK 1 COBPEMEHHbIX MHPOPMALIMOHHBIX TEXHOMNOMUIA;

- BOCNUTaHWe YyBexOeHHOCTU B BO3MOXHOCTM MO3HaHUS 3aKOHOB MpUpoAbl W
NCNONb30BaHMA AOCTWXKEHUN (PU3MKM Ha Gnaro pasBUTUA YenoBEYECKON LMBUNM3ALNK;
HeobXxooMMOCTU COTpygHUYecTBa B MNpoOLEeccCe COBMECTHOrO BbINOSIHEHUS 3ajad,
YBaXWUTENMbHOMO OTHOLIEHMS K MHEHWIO OMMOHeHTa npu obcyxaeHun npobnem
€CTECTBEHHOHAY4YHOro  CoAepXXaHusi; TOTOBHOCTM K  MOpPasfibHO-3TUYECKOW  OLEHKe
MCNOMb30BaHMA  HaydHbIX  OOCTWXKEHUW, YyBCTBa OTBETCTBEHHOCTM 3a  3aluTy
OKpy>KatoLlen cpebl;

- MCMNOMb30BaHME NPUOBPETEHHbIX 3HAHUM U YMEHUIN OIS PeLIeHUs NPakTUYEeCKnxX
3aja4 NOBCEOHEBHOM »MU3HW, obecnevyeHnss 6e30nNacHOCTU COOCTBEHHOW KU3HW,
paunoHanbHOro NPUPOAONONb30BaHNSA U OXPaHbl OKpPYXXatoLLen cpeapl.

B nporpammy BKIOYEHbl KOMMNETEHUWW, Heobxoaumble AN  Ka4yeCTBEHHOro
OCBOEHUSA OCHOBHOWM npodheccuoHanbHon obpasoBatenbHon nporpammbl CMO Ha 6ase
OCHOBHOro obuero obpasoBaHus C nonyyeHnem cpefgHero obulero obpasoBaHua —
nporpaMmbl NOAroToBKU creumanucToB cpegHero 3seHa (MNMNCC3):

2. OBLUAA XAPAKTEPUCTUKA

B ocHoBe yuebHon gucumnnmHbl «Pusnka» nexuT ycTtaHoBKa Ha hopMMpoBaHme y 00yvaeMbix
cucTeMbl 6a30BbIX NOHATU PU3MKN U NPEACTaBEHNIA O COBPEMEHHON (PM3NYECKoW KapTMHE MUpa, a Takke
BblpaboTka yMeHUN NpUMeHsTb PU3nYecKme 3HaHus, Kak B NpoeccMoHansHom AeaTenbHOCTH, Tak u ons
peLleHns XN3HEHHbIX 3a4au.

MHorve nonoxexus, passmBaemMble (U3NKON, pacCMaTpPUBaIOTCA Kak OCHOBa CO34aHus U
NCMNONb30BaHMsA MHAOOPMALIMOHHBLIX U KOMMYHUKALMOHHBLIX TexHonoruin (MKT) — ogHoro us Hanbonee
3HaYNMBbIX TEXHONOMMYECKUX AOCTUXEHUIA COBPEMEHHON LMBUNN3aLIMM.
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®dun3nka gaeT KoY K NOHMMaHUI0 MHOTOYMCIEHHbIX SBIEHUI N NPOLLECCOB OKpYyXatoLero mupa. B
dur3unke HopMMpPYOTCA MHOTME BUObI AEATENBHOCTU, KOTOPbIE NMEKT NPeaMETHbIN XapakTtep. K HuM B
nepByto odepefb OTHOCATCH: MogennpoBaHme 06 LEKTOB U NPOLIECCOB, MPUMEHEHNE OCHOBHBLIX METOA0B
NO3HaHWS, CUCTEMHO-MHAPOPMALIMOHHBIN aHanus, opMynUpoBaHUE rMMNoTe3, aHanNu3 U CUHTE3, CpaBHEHME,
0600LeHne, cuctemaTnsaums, BbisiBlieHWE NMPUYNHHO-CIEACTBEHHbIX CBSI3EN, MOUCK aHarnoros, ynpasreHue
obbekTamu 1 npoueccamu. VIMeHHO aTa AUCUMNIIMHA NO3BONSIET NO3HAKOMUTbL CTYAEHTOB C HAy4YHbIMU
MeTOAaMM NO3HAHWS, HAYYUTb UX OTNMYaTb FTMNOTE3Y OT TEOPUW, TEOPUIO OT SKCMEPUMEHTA.

dPunanka nmeeT o4eHb BONbLIOE M BCEBO3PACTAOLLEE YMCIO MEXOUCLUUNIIMHAPHBIX CBA3EN, MPUYEM
Ha ypOBHE, Kak MOHATUIHOIO annapara, Tak U MHCTpyMeHTapus. CkazaHHOe NOo3BOSIsieT paccmaTpuBaTh
PU3MKy Kak METaAMCLMNIINHY, KOTOpas NpeaoCcTaBnseT MeXANCLMNINHAPHBIN A3bIK ANS ONMCaHUSA Hay4YHON
KapTvHbI Mupa.

dusnka AsnseTcs cuctemoobpasyowmm hakTopoM AN eCTECTBEHHO-HAYYHbIX y4eBHbIX
npeaMeToB, NOCKONbKY hn3ndeckme 3akoHbl NexaTt B OCHOBE COAepKaHus Xumun, uonoruum, reorpadcum,
acTPOHOMMM U cneumanbHbIX AUCUMMWH (TEXHUYECKass MeXaHuKa, aNeKTPOTEXHMKA, SNEKTPOHMKa 1 ap.).
Y4yebHasa gucumnnuHa «Pusnkay cosgaeT yHUBepcanbHyo 6a3y ans udyvyeHns obienpodeccmoHanbHbIX 1
cneumanbHbIX AUCUMNNWH, 3aknaabiBas yHAaMeHT Ans nocreytoero oby4yeHns CTyaeHTOB.

O6nagas norm4yeckom CTPONHOCTBLIO M ONMPAasiCb Ha AKCNEpPUMEHTarbHble PakTbl, y4ebHas
ancumnnuHa «Puanka» opmMupyeT y CTyAEHTOB NOANMHHO HAay4YHOE MMPOBO33peHne. Puranka ABnseTcs
OCHOBOW y4eHUs 0 MaTepuarnbHOM MUpe ¥ pellaeT Npobnemsl 3TOro Mupa.

3. OMUCAHMWE MECTA YYEBHOW OUCLUUMNIIMHBI B YYEBHOM MJTAHE

YyebHaa gucumnnuHa «dusmka» aBnsetca y4ebHbIM npegMeToMm M3 ymcna obLimnx
ANs BKMOYEHUs BO Bce ydebHble nnaHbl npegMeTHoM obnactu «EcTtecTBeHHO-Hay4vHble
npeameTbl» PIOC cpegHero obuiero o6pasoBaHus.

YyebHaa pgucumnnunHa «®Puamka» ulyyaetcsas B 00LeoOpasoBaTeNbHOM  LMKIE
yuyebHoro nnaHa OlMOI CINO Ha 6a3e ocHOBHOro obuiero obpasoBaHUs C MOfyyYeHNEM
cpenHero obuiero obpasosarua MNMNCC3.

B y4ebHbix nnaHax MNMCC3 mecto yyebHon amcumnnuHbl «Pusnka» - B cocTaBe
obuweobpasoBaTenbHbIX Y4eOHbIX 6a30BbIX ANCLMNIMH, (OPMUPYEMbIX N3 00s13aTENbHbIX
npeaMeTHbIx obnacten ®IrOC cpegHero obuiero obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHne copepxaHus ydebHom gucumnnuHbl  «Pusmka»  obecneuymBaeT
AOCTWXKEHUe CTygeHTaMun cnegyowmnx pesynbTaTos:

JINYHOCTHbIX:

- 3HAHMM U YMEHUA LEMOHCTPUPOBATL Ha MpuMepax pofib U MeCcTo (U3NKM B
opMNpOBaHNN COBPEMEHHON HAay4YHOWN KapTUHbI MUpPa, B Pa3BUTUN COBPEMEHHOWN TEXHUKU
N TEXHOMNOMK, B NPaKTUYECKON AEATENBHOCTU N0AEN;

- BnageHve u3nyeckn rpamMoTHbIM MNOBeJEeHMEM B MNpogeccnoHaribHON
AeaTenbHOCTU N BbITy Npu obpalleHun ¢ npubopamm n yCTponcTeamu;

— YMEeHWe WuCMnonb3oBaTb [JOCTMXKEHUS COBPEMEHHOW (PU3NYECKON HayKm WU
PU3NYECKMX TEXHOSMOMMA ANSA MOBbILWEHUS COOCTBEHHOIO MHTENNEKTYaNbHOMo pasBUTUSAB
BblOpaHHON NpoeccrMoHanbHON AeATENBHOCTY;

— YMEHWe caMoCToATeNbHO A06biBaTb HOBble ANA cebs du3myeckne 3HaHus,
NCNonb3ysa ANs 9TOro AOCTYMNHbIE UCTOYHUKN MHbOpMaLnK;

- YMEHWe BbICTpaMBaTb KOHCTPYKTUBHbIE B3aUMOOTHOLIEHUA B KOMaHae no
peLueHnto obmx 3agav;

- YMeHue YynpaBnsaTb CBOEW MNO3HaBaTeflbHOM [AEeATENbHOCTbIO, NPOBOAUTL
CaMOOLIEHKY YPOBHSI COBCTBEHHOIO MHTENMNEKTYanNbHOro Pa3BUTUS;

MeTanpeaMeTHbIX:

- YMEHWe [OEMOHCTPUpOBaTb Ha nNpuMepax B3auMMOCBA3b Mexay ¢U3NKON W
APYrMMUN eCTECTBEHHbIMU HayKaMMu;

- yMeHue yCTaHaBnuMBaTb B3aMMOCBA3b €CTECTBEHHOHAYYHbIX SABMEHUA W
NPUMEHSITb OCHOBHbIE (bn3n4eckne Moaenu ans onucaHna n o6bACHEHUs
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— YMEHMENCNosb30BaTb pasfiMyHble BUAbl NO3HaBaTENbHOW AEATeNIbHOCTU Af1S
peLLeHnAPU3NYECKNX 3agau, NPUMEHSTb OCHOBHbIE mMeToabl NO3HaHWS
(HabnogeHunsa,onucaHns, N3MEPEHNs, IKCNEPUMEHTA) ANs U3YYEHUSI Pa3fIMYHbIX CTOPOH
OKpy>XatoLen 0enCTBUTENbHOCTY;

— YMEHMEeUCnonb30BaTb OCHOBHbIE WHTENNEKTyarbHble onepauun: MnocTaHoBKa
3agjaun,popmynmpoBaHue runoTes, aHanuM3 U CUHTE3, CpaBHeHWe, o06006LeHne,
cucTtemMatmsauus, BbISIBIEHUA MPUYMHHO-CNEACTBEHHbIX CBSA3€W, MOUCKa aHarnoros,
dopmMynupoBaHMa  BbIBOAOB  ANA  U3YYEHWS  pasfnUyYHbIX  CTOPOH  PU3NYECKMX
00BHEKTOB,ABNEHN 1 NPOLECCOB, C KOTOPbIMU BO3HUKAET HEOOXOAMMOCTb CTankmBaTbCs
BNpodeccmnoHansHon cepe;

— YMEHeHWe UCnonb30BaTh PasfUYHble UCTOYHUKU ANS nonydYeHnsa uandeckon
MHopmauuK, oueHnBaTb ee JOCTOBEPHOCTb;

— YMEeHVe aHanuampoBaTb U NpeacTaBsaTb UHPOPMALUUIO B pa3fnyHbIX BUAax;

npeaMeTHbIX:

— 3HaHWe N npeacTaBneHne ponu PU3nKn B COBPEMEHHON HaYy4YHOM KapTUHE MUPa;

- MOHMMaHue PU3NYECKON CYLLIHOCTM HabngaeMbix BO BceneHHon siBReHUn, ponu
dpusnkn B POopMMPOBaHUN Kpyrosopa U (PyHKUMOHANbHOMIPAMOTHOCTU YenoBeka AN
peLUeHns NpakTUYecknx 3agay;

— 3HaHWe OCHoBoMonaralwmx PU3NYeCKUX NOHATUNA, 3aKOHOMEPHOCTEN,3aKOHOB U
Teopuu,

-yMeHne ncnonb3oBaTb PU3NYECKYH0 TEPMUHOSIOTMION CUMBOSIUKY;

- YMeHVe NPUMEHATb OCHOBHble MeTOAbl HAy4YHOro MO3HAHWA, MUCMONb3yeMble B
dusnke:HabnwogeHne, onucaHne, UsSMepeHne, IKCNEPUMEHT;

- yMeHune obpabaTtbiBaTb pesynbTaTbl n3mMepeHnn, obHapyxmBaTb
3aBUCMMOCTbMEXOY (PU3NYECKMMUN BENUYMHAMWN, OOBACHATL NOMNYYEHHbIE pe3ynbTaTbl U
AenaTb BbIBOAbI;

— YMeHue pelatb omsnyeckne 3agauu;

— YMEHWe NMPUMEHSATb MOSyYeHHble 3HaHUS O OOBbACHEHUAYCNOBUIN NPOTEKaHUSA
dusnyecknx €BMeHUN B Npupode, npodeccuoHanbHOM cdpepen Ona  MNPUHATUSA
NPaKTUYECKNX peLleHnn B NOBCEAHEBHOW XN3HN;

5. COOEPXAHUE

BBeneHue

®du3snka — pyHAameHTanbHaa Hayka o npvpoge. Hay4Hbln MeToa no3HaHus mupa.
B3anmocssasb Mexay pu3Mkon, aCcTpOHOMUEW U OpyrMMU Haykamu. MeTtoabl HayyYHOro
nccrnegoBaHna OU3NYecKNx ABneHun. NorpeHocTn namepeHun (OU3NYECKNX BESTUYUH.
MogenupoBaHne SBREHUA U MNpPOLEcCOoB Npupoabl. 3aKOHOMEPHOCTb M CryYamHOCTb.
paHuuUbl NPUMEHMMOCTUN U3NYECKOrOo 3akoHa. Pusmyeckme Teopun W NPUHLMN
cooTBeTCTBUA. POSib U1 MeCTO pn3nkn B oOPMUPOBAHUM COBPEMEHHOW Hay4yHOW KapTUHbI
MUpa, B MNpakTU4YecKkon OesaTenbHOCTU Ingen. 3HadeHne Uu3nkm npu  OCBOEHUU
npodeccuin n cneunansHocten CI10.

Paspgen 1. MexaHuka
Tema 1.1. KuHematuka. MexaHudeckoe paBumxeHue. OTHOCUTENBHOCTb
MexaHudeckoro ABuXkeHus. Cuctema oTcuyé€ta. Tpaektopusa. [lyTb. [lepemelleHue.
PaBHOMepHOe npsmonuHenHoe aswxeHue. CkopocTb. HepaBHOMepHOe npsiMonvHenHoe
ABMXeHue. YckopeHue. PaBHOYyCKOpeHHOe npsiIMONUHenHoe ABwkeHne. CeobogHoe
nageHve Tten. BpalwartenoHoe OBWXeHME W ero KuHematudeckme napameTpbl. CBA3b
MeXay YrrioBon U FIMHEMHOW CKOPOCTAMM.



6

[NeMOHCTpaumMmn:BNOeoponMkKn 1 npes3eHTaumm HarnsgHo  OeMOHCTpupylowme
3aBUCUMOCTb  Tpaektopum oOT BblbOopa cuCTeMbl OTCYETa,BUObl  MEXaHWYECKOro
ABWXEHWS,3aBUCMMOCTb YCKOPEHUS TeNna OT ero MaccCbl M CUIbl, 4ENCTBYIOLLEN HA TeNo.

MpakTuyeckne 3aHATUA:PELLEHNE M aHaNM3 3a4ad, HanpaBfeHHbIX Ha MOHUMaHNe
N 3anoOMMHaHWE OCHOBHbIX 3aKOHOMEPHOCTEN U POPMYST PaBHOMEPHOIO NPSIMOSTIMHENHOIO
ABWKEHNS1,HEPABHOMEPHOIO NPSIMONTMHENHOTO ABWKEHWNS,PaBHOYCKOPEHHOIO
NPSIMOSNTIMHENHOTO ABWMXXEHWS,pPaBHOMEPHOIOBpaLLaTeNbHOrO ABMXKEHUS.

CamocrosiTenbHaa paborta: peweHve 3agad no Teme 1.1. KuHemaTuka.
[MoaroToBKa 1 yCTHOE BbICTYNNEHUE C pedhepaTom.

Tema 1.2. OuHamumka. OCHOBHble MOHATUA AWMHAMWKW: MHEPLUMs, Macca, cuna.
3akoHbl HbtoToHa. 3akoH BceMUpHOro TsaroteHunsa. Cuna TshkecTu, cuna ynpyroctu. Bec,
HEeBEeCOMOCTb.

OdeMoHcTpauuu:  BMOEOPONUKW,  Mpe3eHTauunm U1 NpuUMepbl,  HarnsgHo
AEMOHCTPUPYIOLLMECINOXKEHNE CUIT, PABEHCTBO M NPOTUBOMOMOXHOCTb HanpaBfeHus cun
AEVNCTBUSA N NPOTUBOAENCTBUSA, 3aBUCUMOCTb CUIbl YNPYroctn OT Aedopmauun, Cunbl
TPEHUS, HEBECOMOCTb.

MpakTu4yeckne 3aHATUA: peLLEHNE U aHanu3 3agad, HanpaeBfeHHbIX Ha MOHUMaHue
N 3anoOMWHaHWE 3aKkoHOB HbIOTOHaA, cunbl ynpyron pgedopMaumn, Cunbl TPeHUs,
LEHTPOCTPEMUTENBHON CUIbI, CUMbI NPUTSDKEHUS.

CamocTosiTenbHasa paboTa: peweHve 3agay no teme 1.2. [lnHamuka. MogrotoBka
N YCTHOE BbICTYMNNEHME C pedepaTom

Tema 1.3. 3aKOHbl COXpaHeHUs B MexaHuke. VMnynbC. 3akOH COXpaHeHus
nmnynoca. KuHeTnyeckas u noTeHuuwanbHas 3Heprusi. 3akoH COXPaHEHUA 3JHepruu.
MexaHunyeckasi paboTta. MexaHnyeckaa MOLWHOCTb. PeakTMBHOE OBUXEHME.

JeMoHcTpaummn:  BMOEOPOSIMKM,  MNpe3eHTauuMm U NpuUMepbl,  HarnggHo
AEMOHCTpUpyolmnenepexoq noTeHUManbHOM SHEPIMM B KMHETUYECKYHD JHEPIrU0 W
obpaTHo, peakTUBHOE OBUXEHME.

lMpakTnyeckue 3aHATUA: pELLEHME N aHanNM3 3a4ad, HanpaBfieHHbIX HA NOHMMaHue
N 3anoOMMHAHWE 3aKOHOB COXPaHEHUA UMMYIIbCa W SHEPTUK, a Takke PU3NYECKUX BESTUYUH
— paboTa 1 MOLLHOCTb.

CamocTtosaTenbHaa paboTa: pelueHne 3agad no teme 1.3. 3aKoHbl COXpaHEHUs B
MexaHuke. [loaroToBka M YCTHOE BbICTYMEHME C pedepaTom.

Tema 1.4. Ctatmka um rugpoctatuka. CtaTtuka. LleHTp macc cuctembl Ten.
PaBHoBecue. [laBneHune. 3akoH Nackans. 3akoH Apxnmeaa.

[JeMoHcTpauun:  BMOEOPONVKM,  Npe3eHTaumm W1 NpUMEPbl,  HarnsgHo
AeMOHCTpupyoLwmnenposisrneHme 3akoHallackansa n Apxumega.

lMpakTnyeckue 3aHATUA: peLLEHME N aHann3 3a4ad, HanpaBrieHHbIX HA NOHMMaHue
N 3anomMuHaHue 3akoHa lNackans n Apxumega.

CamoctosiTenbHaa pabota: peweHne 3agady no Teme 1.4. Cratmka wu
rmgpocTaTuka. lNogrotoeka n yCTHOE BbICTYMNNEHne ¢ pedepaTom.

Paspgen 2. MonekynsapHasa dpu3nka v TepMmoamHamMuka
Tema 2.1. OcHOBbI MOSEKYNAPHO-KNHETUYECKOU TeopuUn. OCHOBHbIE MOSOXEHUS
MONEKYNSAPHO-KUHETUYECKON  TEOpUM. Macca wn pasmepbl Monekyn.bpoyHoBckoe
asvxeHve. Anddysnsa. Cunbl U 3HEPrNa MEXMONEKYNAPHOro B3ammoaenctens. CTpoeHue
razoobpasHbiX, XUOKUX U TBepabiX Ten. CKOpoCTU ABWMXKEHUS MOSEKYN U UX U3MEPEHME.
WpeanbHbin ra3. [asneHve rasa. OCHOBHOE YypaBHEHME MOJSEKYNSAPHO-KMHETUYECKON
Teopun rasoB. Temnepatypa u ee uamepeHue. [a3oBble 3akOHbl. ABCOMKOTHbLIA HYIb
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Temne-patypbl. TepMoauHamuyeckas LKana TemnepaTtypbl. YpaBHEHWE COCTOSIHUSA
npearnbHoro raza. MonsipHas rasoBasi NOCTOSIHHAS.

HemMoHcTpaumn:  BMAEOPONMKM,  MNpe3eHTauMM W NpuMepbl,  HarnsgHo
AEMOHCTpUpYoLLME BPOYHOBCKOE ABWXEHNE YacTuL 1 anddysuto.

MpakTuyeckue 3aHATUA: peLLeHe 1 aHann3 3agaY, HanpaBneHHbIX Ha NOHMMaHWe
N 3anoMmnHaHue ypaBHeHns MeHgeneesa — KnanenpoHa, n3oTepMmn4eckoro, M3o6apHoro u
N30XOPHOro MPOLIECCOB.

CamocTtosaTenbHasa paboTa: pelweHne 3agad no teme 2.1. OCHOBbI MOMNEKYNSIPHO-
KnHeTnyeckon Teopmn.[llogrotToBka 1 yCTHOE BbICTYMNNEHNE C pedhepaToMm.

Tema 2.2. OcHoBbl TepMoauHaMMKU. OCHOBHLIE MOHATUA W oONpeaeneHus.
BHYTpeHHASA aHeprust cuctembl. BHYTpeHHAA aHeprna ngeanebHoro rasa. Paborta n Tennota
Kak doopmMmbl nepegadn 3Heprun. TennoemMkocTb. YaenbHasi TENSIOEMKOCTb. YpaBHEHME
TennoBoro 6anaHca. lNepBoe Hayano TepmoanHamukn. AgnabaTtHbii npouecc. NpuHumn
pencteus  TennoBon  MawwuHbl. KM Tennosoro Aaeuratensa. Btopoe Hayano
TepMoauHaMuKU. TepMoaMHaMUYeckasa LKana TemnepaTyp. XonogunbHble MalUvHbI.
Tennosble asuratenn. OxpaHa npMpoabl.

JemoHcTpauunum: BULEOPOSINKN, npeseHTaumMm w1 NpPUMeEpPbl,  HarnggHo
AEMOHCTPUPYOLWNENIMEHEHNE [aBreHNd rasa C WU3MEHeHueM TemnepaTtypbl npwu
NOCTOSIHHOM 06bemMe, N30TeEPMUYECKNA N N300apHbIA NPOLIECCHI, UBMEHEHNE BHYTPEHHEN
SHeprun Ten npu coBepLieHMn paboTbl, MOOENV TEMNNOBLIX ABUraTeneun, KuneHue BOAbl
NpwY NOHWXXEHHOM [aBfeHNN, YCTPONCTBO M NPUHLKUN paboTbl NCUXpOMETPa U rMrpomeTpa.

MpakTu4yeckne 3aHATUA: peLleHne N aHanus 3agay, HanpasfeHHbIX Ha NOHUMaHue
N 3anoMmHaHue U3NYECKUX BenMYMH TennoTa, paboTa, BHYTPEHHSIS 3Heprust Tena,
3aKOHOB MEPBOro M BTOPOro Hayana TepMOoAMHaMWKWU,M30MNPOLLECCOB B rasax, paboTbl
TEennoBbIX ABUraTenen.

CamoctosiTenbHaa paborta: peweHne 3agad no Teme 2.2. OCHOBbI
TepmoauHamukun.[logrotoBka 1 yCTHOE BbICTYNSIeHNE ¢ pedpepaToM.

Tema 2.3. CBoucTtBa napoB U Xuakocten. licnapeHne u KOHAEHCaUMS.
HacbiweHHble U HeHacbIWweHHble napbl U MX cBoncTBa. ABCOMOTHAA M OTHOCUTENbHAas
BNaXHOCTb Bo3gyxa. Toudka pocbkl. KnmneHue. 3aBUCMMOCTb TemnepaTypbl KUNEeHUs OT
AasneHus. CBoOMCTBa XWOKOCTEW. XapaKTepuCTuMKa >KUAKOrOo COCTOSIHMS BellecTBa.
[MOBEPXHOCTHbIA CIIOM XUOKOCTU. JHEPIrUst MOBEPXHOCTHOrO Criosi. ABMeHUs Ha rpaHuue
XnOKocTn ¢ TBepAbIiM TerioM. KanunnsapHele SBneHus.

OemoHcTpaumn:  BUOEOPONWKM,  MNpeseHTauMM W NpuUMepbl,  HarnsgHo
AEMOHCTPUpPYIOLLNE SIBIIEHUS UCNApPeHUs U KOHAEeHCauuu, MOBEPXHOCTHOrO HaTshKeHus,
CMa4yMBaHUA N KanuIsapHOCTU XXUAKOCTEN.

lMpakTnyeckue 3aHATUA: peLLEeHMe N aHanu3 3agad, HanpaBSieHHbIX HA NOHMMaHue
npoueccanapoobpasoBaHunsi, MOHATUA BNAXHOCTb BO3yXa U MOBEPXHOCTHOE HaTsXeHue
KNOKOCTEN.

CamocTosiTenbHasa paboTa: peweHve 3agady no Teme 2.3. CBowcTBa napos U
Xungkocten.llogrotoBka 1 yCTHOE BbICTYNNEHUE C pedepaToM.

Tema 2.4. CBouctBa TBepAbiX Ten. XapakTepuctuka TBEPAOro COCTOSHUS
BellecTBa. Ynpyrme cBoucTtBa TBepAblx Ten. 3akoH [yka. MexaHuyeckue CBOWCTBa
TBepablx Ten. TennoBoe pacwupeHve TBepabiXx Ten u xugkocten. [naeneHve u
KpucTannusauus.

JeMoHcTpauun:  BUOEOPOSIMKM,  Npe3eHTaumm W1 NpUMepbl,  HarnsgHo
AEMOHCTpUpYoLLMeKpUCTansbl, aMmopdHble BELLECTBA, XUAKOKpUCTaNIMyeckne tena n nx
CBOMCTBA.

MpakTnyeckue 3aHATUA: peLleHre U aHann3 3ajad, HanpaeneHHbIX Ha NOHUMaHue
1 3anoMMHaHWe NPoLEeCcCcoB NiiaBreHnd, Kpuctannusawumm 1 TeNI0BOro pacluMpeHns Tern.
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CamocTosiTenbHasa paboTa: pelleHve 3agjad no teme 2.4. CBomcTBa TBEpPAbIX
Ten.lloaroToBka U YCTHOE BLICTYMEHME C pedepaTom.

Paspen 3. dnekTpoanHamuka

Tema 3.1. dneKkTpocTaTuKa. fABMNeHne anekTpusaunn Ten. AnNeKTpudecknin 3apsa.
3akoH coxpaHeHust 3apsga. 3akoH KynoHa. 3Onektpuyeckoe none. HanpskEHHOCTb
anekTtpuyeckoro nond. MNpuHuMn cynepno3vuumn nonen To4yeudHblix 3apsigoB. PaboTta no
nepemMeLLeHno 3apsga, coBepllaemas cunamum anektpudeckoro nond. lMoteHuman u
pasHOCTb  noTeHuuanoB. [loBepxHOCTM paBHOro noTteHumana. CBs3b  Mexay
HaNPsXKEHHOCTBIO U PasHOCTbIO  noTeHumanoB. [1pOBOAHWKM W OUINEKTPUKUM B
3NeKTpnyeckoM none. InekTpoeMKocTb. KoHAeHcaTopbl M UX COeAMHEHMs. JHeprus
3NEKTPUYECKOro Nons 3apshKeHHOro KoHaeHcaTopa.

HemMoHcTpaumn:  BMAOEOPONWKM,  MNpe3eHTauMM W NpuUMepbl,  HarnsgHo
AEMOHCTPUPYIOLLMEB3AUMOLENCTBME  3aPSIKEHHbIX TeN, CBOWCTBA MNPOBOAHUMKOB WU
AN3NEKTPUKOB B 3NIEKTPUYECKOM None.

MpakTuyeckue 3aHATUA: peLleHre 1 aHanns3 3adad, HanpasneHHbIX Ha NOHMMaHWne
N 3anoOMWHaHME 3aKOoHa COXPaHEeHUsa aJnekTpuyeckoro 3apsga W 3akoHa Kynowa,
HaNPsHPKEHHOCTU 3MEKTPUYECKOro Mons, 3Heprum SMEeKTPUYEecKoro nons, noTeHunana u
pPa3HOCTWN NOTEHUMANoB, NEKTPUYECKON eMKOCTM NPOBOAHMKA, KOHOEHCATOPOB.

CamocToaTenbHas paboTa: peLleHne 3agav no Teme 3.1.
OnektpoctaTtuka.llogrotToBka n yCTHOE BbICTYNNeHne ¢ pedepaTom.

Tema 3.2. 3aKoHbl NOCTOAHHOIO TOKa.YcnoBusa, Heobxogumble AN
BO3HWKHOBEHNSA W NOLAEPXKAHMS 3nekTpuyeckoro Toka. Cuna Toka M MAOTHOCTb TOKa.
3akoH Oma gnsa yyactka uenun 6e3 9[1C. 3aBUCMMOCTb 3NEKTPUYECKOTO CONPOTUBNEHNSA OT
mMatepvana, ANWHbI U Nnowaam MnornepevyHoro CeyYeHusl npoBOoAHMKA. 3aBUCMMOCTb
9NEKTPUYECKOro COMPOTUBIEHNSA NPOBOAHMKOB OT TEMMepaTypbl. ANEKTPOABMXKYLLAA cuna
NCTOYHMKa Toka. 3akoH Oma ansa nonHon uenun. CoegmHeHne NpoBoAHUKoB. CoeanHeHne
NMCTOYHMKOB 3anekTpuyeckon sHeprum B Gatapeto. 3akoH [bkoyns - JleHua. Pabota u
MOLLIHOCTb 3MEeKTPUYECcKOoro Toka. Tennosoe AencTBMe TokKa.

[JeMoHcTpauun:  BMOEOPONMKM, MNpPEe3eHTaumm W NPUMEPLI,  HarnsgHo
AEMOHCTPUpYOLLMETENIOBOE AENCTBUE TOKA.

lMpakTnyeckue 3aHATUA: PELLEHME N aHANM3 3a4a4d, HanpPaBEeHHbIX HA NOHMMaHNe
N 3anomuHaHue 3akoHa Oma ans yyacTtka uenu, 3akoHa Oma ans nonHomn uenu,paboTbl 1
MOLLIHOCTW TOKa.

CamocTtosaTenbHasa paboTa: peweHue 3agad no teme 3.2. 3aKOHbl MOCTOSAHHOIO
ToKa.[loaroToBka 1 YCTHOE BbICTYNIieHe ¢ pedepaTom.

Tema 3.3. OJnekTpuyeckmn TOK B  nonynpoBoaHukax.CobcTBeHHas
NPOBOANMOCTb NONYNPOBOAHUKOB. [MonynpoBOAHUKOBbLIE MPUOOPHI.

OemoHcTpauuu:  BUOEOPONWKW,  Mpe3eHTauMM W NpUMepbl,  HarnsgHo
AEMOHCTPUPYIOLLME COBCTBEHHYIO UM MPUMECHY0 MPOBOAMMOCTb  MOMYNPOBOAHUKOB,
YCTPOMCTBO ¥ NpUHLMN paboTbl NONYyNpOBOAHUKOBOIrO AMo4a U TpaH3ucTopa.

lMpakTnyeckne 3aHATUA: U3YyYEHUE N YKPErSeHNe MOHATUN, 3aKOHOMEPHOCTEN WU
MEeTOO0B peLleHns 3agad no rsmnke nonynpoBOAHNKOB.

CamocTtosTenbHaa pabora: peleHne 3agad no teme 3.3. SNEKTPUYECKUN TOK B
nonynpoBoAHunkax. [Noarotoska 1 ycTHoOe BbICTYMNIEHne ¢ pedpepaTom.

Tema 3.4. MarHuTHoe none.OTKpbITUE MarHUTHOro nons. Baanmogencreme TOKOB.
[MOCTOSIHHbIE  MarHMTbl  UMarHuTHoe none. MarHutHas wuwHaykuus.  [Tpaduyeckoe
n3obpaxeHne MarHUTHbIX nonen.MarHutHas WHOYKUMS NPSMOro NpOBOAHMKA C TOKOM.
3akoH Amnepa. MarHutHaa nocTosiHHas. MarHuMTHoe nomne KaTylwKuM M KPYroBOro TOKa.
MarHuTHbIN NOTOK. [1ecTBME MarHMTHOroO Nons Ha ABwXyLmnnes 3apsagd. Cuna JlopeHua.
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[OemMoOHCcTpaumn:  BMAEOPONMKM,  MNpe3eHTauMM W NpuMepbl,  HarnsgHo
AEMOHCTpUpYOLWMEONbIT IpcTena, B3anMogencTeme NpoBOAHMKOB C TOKaMU, OTKITOHEHME
9NEKTPOHHOrO NyyKa MarHUTHLIM MOSEM.

MpakTnyeckue 3aHATUA: n3yyeHue n yKpenneHue MOHATUN,
3aKOHOMEPHOCTEMNMETOAOB peLleHnd 3aaad Ha TeMmy 3.4MarHutHoe none.

CamocTtosiTenbHaa paboTta: peweHue 3agady no teme 3.4. MarHuTHOe none.
[MoaroToBKa 1 yCTHOE BbICTYMMEHNe ¢ pedepaTom.

Tema 3.5. dnekTpomarHuTHaa uHAYKUUA.OnbiT dapages. OnekTpomarHUTHas
NHOYKUMSA. 3akoH anekTpoMarHutHon wHaykuuun. [pasuno JleHua. CamouHayKums.
NHOYKTUBHOCTb. QHEPrust MarHUTHOro NOss.

OeMoHCcTpauuu:  BMAOEOPONUKWA,  Mpe3eHTauunm U1 NpuMmepbl,  HarnsgHo
AEMOHCTpUpYoLLMeonbITel Gapages.
MpakTu4yeckue 3aHATHA: n3yyeHune n yKpenneHue MOHATUN,

3aKOHOMEPHOCTEMMMETOAOB peLleHns 3af4ad Ha Temy 3.5.9nekTpomarHnTHast MHAYKUMS.
CamocTtosaTenbHaa paborta: peweHue 3agad no teme 3.5. OnekTpomarHUTHas
nHaykums. MoaroToBka n yCTHOE BbICTYNNEHME € pedepaToMm.

Paspen 4. Koneb6aHuna n BonHbI

Tema 4.1. MexaHu4yeckme Koned6aHmsa u BonHbl. KonebaTenbHoe AOBMXEHMe.
MapmoHuyeckne konebaHma. CeobogHble MexaHudeckume konebanus. JIMHenHble
MexaHudeckue kornebartenbHble cucTembl. [lpeBpalleHne sHeprun npu kKonedatenbHOM
aBmxkeHnn. CobogHble 3aTyxawlme MexaHudeckne konebaHusi.  BblHYyXaeHHble
MeXxaHu4yeckme konebaHus.

OeMOHCTpauum:  BWOEOPONVKKW,  Mpe3eHTauMnm WU NpUMepbl,  HarnsigHo
AEMOHCTPUPYHOLLMECBOOOAHbIE N BbIHYXXAEHHbIE MeXxaHu4Yeckue konebaHusi, pe3oHaHc.
MpakTnyeckune 3aHATUA: n3yyeHuve 7 yKpenneHue MOHSATUN,

3aKOHOMEPHOCTEMMMETOAOB pelleHnss 3agad Ha Temy 4.1. MexaHunyeckme konebaHusa u
BOMHbl. PaccmoTpeHne maTemMaTuyeckoro u duandeckoro (NPy>XKMHHOMO MasiTHUKA),
MEeXaHU4YEeCKOro pe3oHaHca 1 ero y4€T B TEXHUKE.

CamoctosiTenbHaa paborta: peweHve 3agady no Teme 4.1. MexaHudeckue
konebaHuna n BonHbl. NMoaroToBka n yCTHOE BbICTYNNEHME ¢ pedepaToMm.

Tema 4.2.Ynpyrue BorsHbl.[lonepeyHblie U NpoaosibHblE BOJSIHbl. XapaKTepucTUKU
BOMHbI. YpaBHeHMe nniockon 6Geryuwienn BomHbl. WHTepdepeHuus BonH. [loHaTMe o
Andppakumnm BorH. 3BYKOBbIE BOSHbI. YIbTPa3BYK U €ro npuMeHeHue.

demMoHcTpaumu:  BUOEOPONWKW,  MNpeseHTauMM W NpuUMepbl,  HarnsgHo
AEMOHCTpUpYoLmMeobpasoBaHne U pacnpocTpaHeHne ynpyrux BOSH, YacToTy KonebaHun
1 BbICOTY TOHa 3BYKa.

lNMpakTnyeckue 3aHATUA: n3yyeHve n yKpenneHve MOHATUN,
3aKOHOMEPHOCTEMMMETOAOB peLleHns 3afad Ha Temy 4.2. Ynpyrue BOSHbI.

CamocTosiTenbHass paboTta: peweHue 3agady no Teme 4.2. Ynpyrsme BOJSIHbI.
[MoaroToBka n yCTHOE BLICTYNMNEHUe ¢ pedepaTom.

Tema 4.3. OnekTpomMarHuTHble KonebaHusa. CBOOGOAHbIE 3NEKTPOMAarHUTHbIE
konebaHuns B KOHType. lNpeBpalleHnsa saHeprum B konebartenbHoM KoHType. CobcTBeHHas
yacTtoTa KonebaHun B KOHType. 3aTyxatolime anekTpomMarHuTHole konebaHus. eHepaTop
He3aTyxalWwmnx  SNeKTPOMarHUTHbIX  KonebaHun.  BbIHyXXOeHHble  anekTpudeckue
konebaHunsa. [lepemMeHHbI TOK M ero nonyyvyeHue. [eHepaTop NEpPeMEHHOro TOKa.
AdencTByolne 3HadeHUss Toka W HanpskeHus. WVHOYKTUBHOCTb M E€MKOCTb B Lenu
nepeMeHHoro Toka. AKTMBHOE, €eMKOCTHOe WU  WHAOYKTMBHOE  COMPOTUBNEHUS.
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Onektpnyeckun pesoHaHc. 3akoH OmMa gns yyacTka uenu nepemeHHoro Toka. Pabota u
MOLLHOCTb MepemMeHHoro Toka. [MpeobpasoBaHne nepeMeHHoro Toka. TpaHcdopmaTop.
[MonyyeHue, nepenadva n pacnpegenieHme areKTPO3HePruu.

OemoHcTpaumu:  BUOEOPONWKM,  MNpe3eHTauMM W NpuUMepbl,  HarnsgHo
AEMOHCTPUPYOLLMECBODOAHBIE 3NEKTPOMAarHUTHble KonebaHus, nonyyveHue, nepegadvy u
pacnpegeneHne aneKTpo3Hepruu.

MpakTuyeckue 3aHATUA: n3yyeHue n yKpennexve MNOHATUN,
3aKOHOMEPHOCTEMMMETOAOB  pelleHns 3agad  Ha Temy 4.3, 3OnekTpoMarHuTHble
koneb6aHus.

CamocTtosaTenbHaa paboTa: pelleHne 3agad no teme 4.3. ONEeKTpPOMarHUTHbIE
konebaHus. MNogrotoBka M YCTHOE BbICTYMNNEHNE C pedhepaToMm.

Tema 4.4. QnekKTPOMarHUTHbIe BONMHbI.ONEKTPOMarHMTHOE none kak ocobbii BUA
MaTepun. INeKTPOMarHuUTHble BOJSHbl. CBOWCTBA 3NEKTPOMAarHUTHbIX BOSH. OTKPbITbIN
konebatenbHbIn KOHTYp. U306peteHne paguo A.C. lMonosbiM. [MoHATUE O paanocBA3MW.
[MpUMeHeHWe aNeKTPOMarHUTHbIX BOJSH.

OdeMOHCTpauun:  BMOEOPONMKM,  Mpe3eHTauMm U NpuMepbl,  HarnsiaHo
AEMOHCTPUPYHOLLMEN3NyYeHE N NMPUEM INEKTPOMAarHUTHbIX BOSH, PaanOCBS3b.
MpakTnyeckune 3aHATUA: n3yyeHve " yKpenneHue MOHSATUN,

3aKOHOMEPHOCTEMMMETOAOB peLleHns 3afad Ha Temy 4.4, OneKTpOMarHUTHbIE BOSTHbI.
CamocTosiTenbHasa paboTa: peleHue 3agad no teme 4.4. OnNeKTpoOMarHuUTHbIE
BOJSTHbI. [logroToBka 1 yCTHOE BbICTYNIEHNE ¢ pedepaToM.

Paspen 5. OnTuka

Tema 5.1. leomeTpuyeckas ontuka. KopnyckynspHas W BOJSIHOBasi Teopus
ceeTa.CkopocTb pacnpocTpaHeHnsa cBeTa. OCHOBHble 3aKOHbl FeOMEeTPUYECKOM OMTUKMW.
AGCOMIOTHBLIN M OTHOCUTENbBHLIN MoKa3aTenn npenomMmneHns BewectBa. 3obpaxeHua B
onTu4eckmx cuctemax. JInHabl.MMas kak ontuyeckas cuctema. Ontnyeckme npubopsl.

HOemMoHcTpauun:  BUOEOPONUKKW,  Mpe3eHTauum U MpUMepbl,  HarnsagHo
AEMOHCTPUPYIOLLME 3aKOHbl OTPaXeHUs U MperoMSieHust CBeTa, MOSfIHOe BHYTpPeHHee
oTpakeHue, NPUHLMMNbI paboTbl ONTUYECKMX NPMOOpPOB.

MpakTuyeckue 3aHATUA: pelleHre 1 aHanns3 3adad, HanpasneHHbIX Ha NOHMMaHWne
NPAMOMIMHENHOIO PacnpPOCTPaHEHUs CBeTa, 3aKOHOB OTPaXeHUs W  NpenoMneHus,
NOCTPOEHUS U300paxeHU B ONTUYECKMX CUCTEMAX.

CamocTosiTenbHasa paboTa: pelweHve 3agjad no teme 5.1. eomeTpuyeckas
onTtuka. lNoaroToBKa M YCTHOE BLICTYMEHME C pedepaTom.

Tema 5.2. BonHoBaa ontuka. IHTepdepeHuus ceeta. KorepeHTHOCTb CBETOBbLIX
nyyen. HTepdepeHumnsa B TOHKMX nneHkax. Nonocel paBHon TonwuHbl. Konbua HetoToHa.
Mcnonb3oBaHue nHTepepeHUnn B Hayke U TexHuke. dudpakumsa ceeta. Oudpakums Ha
Wwenu B napannenbHbix nyyax. AudpakuynoHHas peweTka. [MoHsaTue o ronorpadun. Mo-
napusaums nonepevHblX BonH. Nonspusauma ceeta. [JBonHoe nydvenpernomnenue. NMons-
pouabl. Aucnepcus ceeta. Bugbl cnektpoB. CnekTpbl ucnyckaHus. CnekTpbl NOrnoweHus.
YnbTpadumonetoBoe U UHGpPaKpacHoe usnyyvyeHus. PeHTreHoBckue nyydn. MIx npupoga wm
CBOMCTBA.

HdemMoHcTpauumn:  BUOEOPOSIMKM,  NpPe3eHTaumm U1 NpUMepbl,  HarnsagHo
AEeMOHCTpUpYyLnenHTepdepeHUno ceBeTa, Aupakuuio cBeTa, nondpusauuio ceeTa,
nofnyyeHne crnektpa C MNOMOLbBI MNPU3Mbl, MOMlyYeHWe CchekTpa C  MNOMOLLbBIO
ANdpakuMoOHHOM peLLeTKU, YCTPOMUCTBO CNEKTPOCKOona.

MpakTuyeckue 3aHATUA: pelleHre U aHann3 3adad, HanpaeneHHbIX Ha NOHUMaHue
MHTepdepeHUn,andpakLmm 1 nonsapusaLmm CBeToOBbIX BOSTH,ANCMEPCUN CBETA.

CamocTosiTenbHas paboTta: pelleHve 3agady no Teme 5.2. BonHoBas onTuka.
[MoaroToBKa 1 yCTHOE BLICTYMEHNe ¢ pedepaTom.
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Paspen 6.9nemMeHTbl KBAaHTOBOU (PU3UNKM.

Tema 6.1. OcHOBBbI crneunanbHOM TeOPUU OTHOCUTENbHOCTU. [locTynaThbl
cneumnanbHON TeopUM OTHOCUTENBHOCTU. OTHOCUTENBHOCTbL MPOMEXYTKOB BPEMEHM.
OTHOCUTENBHOCTL  ANWHbI  Ten. PenaTMBUCTCKMA  3aKOH  CHIOXEHUS  CKOPOCTEMN.
3aBncuMMOCTb Macchl OT ckopocTh. OCHOBHOWM 3aKOH PENATUBUCTCKOW AuMHamMuku. CBA3b
MeXay Maccoun U 3Hepruen.

HemoHcTpauun: BNOEOPOSINKN, npeseHTaumm n npumepsl, HarnsaHo
AEMOHCTPUPYOLLMEPENSATUBUCTCKON MEXAHUKMN.

lMpakTnyeckue 3aHATUA: pELLEHME N aHanNM3 3a4a4d, HanpaBrieHHbIX HA NOHMMaHue
PENATUBUCTCKON MEXAHUKM.

CamocTtosaTenbHasa paboTa: peweHne 3agay no Teme 6.1. OCHOBbI cneunanbHON
TeopuUn OTHOCUTENbHOCTU. MoAroToBKa N YCTHOE BbICTYNNEHME ¢ pedepaToMm.

Tema 6.2. KBaHTOBas ontuka. KsaHtoBasa runortesa NnaHka. PoToHbl. BHellHnn
doTtoadppekT. BHyTpeHHUN poToahdekT. Tunbl POTOINEMEHTOB.

HemMoHcTpauun:  BUOEOPONUKKW,  Mpe3eHTauum W MpUMepbl,  HarnsagHo
AEeMOHCTpUpyoLLmMePoToadhdeKT.
MpakTnyeckue 3aHATUA: n3yyeHue n yKpenneHue MOHATUN,

3aKOHOMEPHOCTEMMMETOOB peLleHus 3afad Ha Temy 6.2. KBaHToBasi onTuka.
CamocTosiTenbHas paboTa: peweHve 3agady no Teme 6.2. KBaHToBas onTuka.
[MoarotoBka 1 yCTHOE BbICTYNIEHNE C pedepaToM.

Tema 6.3. AtomHas ¢pusuka. PassBuTve B3rNALOB Ha CTpPOEHME BellecTBa.
3aKOHOMEpPHOCTM B aTOMHbIX ChekTpax Bogopoga. fAgepHaa mogenb atoma. OnbiTbl
O.Pesepdopaa. Mogenb atoma Bogopoga no H.bopy. KsaHToBLIE reHepaTopbl.

JeMoHcTpaumun: BMaeoponvkm, NnpeseHtTauum n npumepsbl, HarnsgHo
AEMOHCTPUPYIOLLME NNHENYaTble CNEKTPbI Pa3fnYHbIX BELLECTB, U3fyvyeHne nasepa
(kBaHTOBOroO reHepartopa), CHeTYMK MOHU3UPYIOLLMX U3STYHYEHUI.

lMpakTnyeckue 3aHATUA: pELLEHME N aHanNM3 3a4ad, HanpaBfieHHbIX HA NOHMMaHue
N3ry4eHns N NornoLeHns 3Heprun B atome, noctynaTtos bopa.

CamoctosiTenbHaas paboTa: peweHne 3agad no Teme 6.3. ATOMHas
dusuka.llogrotoBka 1 yCTHOE BbICTYNNEHME C pedrepaToM.

Tema 6.4. flpepHan cdum3uka. Coctas sapa atoma. AgepHble cunbl. JHEPrNA CBA3N
aToOMHbIX saep.Buabl  pagnoakTMBHBLIX — U3NYYEHWA. OKCNepUMeEHTalnbHble  MeToabl
perncTpauun MOHU3NPYIOLLMX U3NydYeHUn. 3akOoH pafuMOaKTMBHOrO pacnaga. fAgepHble
peakunn. [leneHve aaep ypaHa. LlenHble saepHble peakumn. TepMmoagepHble peakunu.

JeMoHCcTpauuu:  BUOEOPONVKM,  Npe3eHTaumm W1 NpUMepbl,  HarnsgHo
AEMOHCTPUPYOLWLMEBNObI PAaMOaKTUBHOIO WU3MNYyYEeHUs U 3KCNepuMeHTarbHble MeToAbl
perncTpauumn MOHU3UPYHOLLMX U3ITyYEHUN.

MpakTuyeckue 3aHATUA: peLleHre 1 aHann3 3adad, HanpasneHHbIX Ha NOHUMaHne
SAOEepHbIX peakunin, LENHbIX 0ePHbIX peakuuii N TepMOSIAEPHBIX peaKkLnii.

CamocTosiTenbHass paboTta: pelweHne 3agady no Teme 6.4, HApepHas
dusuka.llogrotoBka 1 yCTHOE BbICTYNNEHME C pedhepaToM.

Pasgen 7. CTPOEHUE BCENEHHON

CrtpoeHune ConHe4yHon cuctembl. ConHevHas cuctema: nnaHeTbl U Manbie Tena,
cuctema 3emna—IJlyHa.

Aeonoumnsa BeceneHHon. CtpoeHune u aontoumsa ConHua n 38é€3a. Knaccudukaums
3B€34. 3BE3Obl M UCTOYHMKM UX SHeprun. [anaktuka. CoBpeMeHHble NpeacTaBneHust o
CTPOEHUM 1 aBonouum BeceneHHon.

OemMoHcTpauum
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KapTa 3Be3gHoro Heba.

mo6yc JlyHbl.

Buaeoponuk «JlyHa» https://www. youtube.com/watch?v=gV8eT2DtP1l

Google Maps noceuieHne nnaHeTbl COTHEYHON CUCTEMBI

https://hi-news.ru/eto-interesno/v-google-maps-teper-mozhno-posetit-
planetysolnechnoj-sistemy.html

lpakmu4eckoe 3aHssmue

KoHTponb 3HaHui no pasgeny «CtpoeHne BeceneHHomy.

NMpumepHble TeMbl pecepaToB

["anuneo Manunen — ocHoBaTerlb TOYHOIO eCTECTBO3HAHMUA.

3HayeHue oTKpbITU ["anunes.

Ncaak HetoTOH — co3gaTernb Knaccuyeckon ousmnku.

3aKOHbl COXpaHEHNS B MeXaHUKe.

MornekynapHo-kMHeTnyeckasa Teopusa naeanbHbIX rasos.

lMnasma — yeTBepPTOE COCTOSIHME BELLECTBA.

Mpobnembl 3Konoruun, CBA3aHHbIE C UCMONb30BaHNEM TEMNMOBbLIX MaLUWH.

Buabl anekTpuyecknx paspsaaoB. dnekTpudeckme paspsagbl Ha cryxbe Yenosek

Vcnonb3oBaHWe aneKkTpo3Heprun B TpaHCnopTe.

10 Mawnkn ®apagen — cosgaTenb y4eHust 06 aNeKTpoOMarHUTHOM Morne.

11. Muxann Bacunbesuny JIOMOHOCOB — yYeHbl 3HUMKITONEUCT.

12. AHape Mapu AMnep — OCHOBOMOSOXHUK SNEKTPOANHAMUKMA.

13. Omunun XpmnctmaHoBuY J1eHL, — pycckui ounsmk.

14. XaHc KpucTtnaH 9pcteq — OCHOBOMOSOXHUK 3N1eKTpoMarHeTnama.

15. bunonsapHble TPaH3UCTOopPbI.

16. AnekcaHgp CtenaHoBmd MonoB — pycckui yyeHbin, nsobpertartens paguo.

17.3akoHbl Kupxroha ans anekTpuyeckon Lenu.

18.TlepeMeHHbIN 3NeKTPUYECKNN TOK U ero NpUMeHeHue.

19. KpnoaneKkTpoHuka (MMKPOINEKTPOHMKA N XONoA4).

20. MonHua — ras3oBblv pas3psag B NPUPOAHbBIX YCIOBUSAX.®

21. OTKpbITVE M NPUMEHEHME BbICOKOTEMMNEPATYPHOM CBEPXNPOBOANMOCTH

22.T1ponsBoacTBO, Nepeaaya v NCNOoSIb30BaHUE ANEKTPOIHEPTUN.

23.YnbTpasByk (Nony4eHne, CBOMCTBA, NPUMEHEHNE).

24. dun3unka n mysblka.

25.Tonorpadus n ee npuMeHeHue.

26.[dndpakumns B HaLLEN KUIHMW.

27.0nTn4eckue aBneHns B Nnpupoae.

28.CBeT — anekTpoMarHMuTHasa BOSHa.

29. KoHCTpyKUuus n Buabl nasepos.

30.J1azepHble TEXHOMOMNU U NX NCMONb30BaHMKE.

31.PeHTtreHoBckue ny4un. ictopusa otkpbiTua. NpumeHeHne.

32. AnekcaHgp N'puropbeBny CTONETOB — PYCCKUN PUIUK.

33. AToMHas usunka.

34.N30T0NbI.

35. becKoHTaKTHblE MEeTOAbI KOHTPONA TeMnepaTtypsbl.

36. Benuyanwine oTKpbITUA (PU3NKN.

37.Wropb BacunbeBny KypuyatoB — uU3KMK, opraHMsaTop aTOMHOW Hayku U
TEXHUKMN.

38. Knaccudomkaumsa n xapakTepucTuUKmM dNeMeHTapHbIX YacTull.

39. KOHCTpyKUMOHHAaA NPOYHOCTbL MaTepuana u ee CBsi3b CO CTPYKTYPOW.

40.MeTogbl HabnwgeHUa 1M perncTpauun pagmoakTUBHBIX MU3MYyYEHUM U YacTuu.e
MeToabl onpegeneHus NoOTHOCTH.

©CoNoO~wNE
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41.Mopenu aTtoma.

42.HaHoTexHONOMA — MexagucumnnuHapHas obnactb dyHOaMEHTanbHON U
NPUKNaaHOM HayKn U TEXHUKM.

43.NpuMmeHeHne aaepHbIX peakTopoB.

44.CoBpeMeHHas ouanyeckas KapTuHa Mupa.

45. CoBpeMeHHble cpeacTBa CBA3N.

46.MpnmeHeHne aBneHna potoaddekTa.

6. TEMATUHECKOE NNAHUPOBAHME C ONPEOENEHMEM OCHOBHbIX
BMAOOB YYEBHOU OEATEJNIbHOCTU OBYYAIOLLUXCA

Bua yue6HoOM paboThl O6bem

4acoe
MakcumanbHasa y4yebHas Harpy3ka (Bcero) 96
AyantopHaa y4yebHas paborta (obGs3aTenbHble Yy4eOHble 74

3aHATUSA) (BCero)

B TOM 4ucne:

nabopaTopHble 3aHATUA -

npakTnyeckne 3aHaTuns 37
nekumm 37
KypcoBas paboTta (NpoekKT) -

BHeayauTopHas (camocTosiTenbHas) y4yebHasn paboTa 22

obGy4arowierocs (Bcero)

Utorosasa atrectauus B chopme andhepeHUMpoBaHHOro 3ayeTa

TEMATUYECKOE NJIAHUPOBAHUE

Nelln KonuyecTtBo
CopepxxaHue obyyeHus YyacoB
AyanTopHble 3aHATUSA

1. BeegeHue. Pusmka n meToabl HAy4YHOro NO3HaHWUSA 10
2. MexaHuvka 9
3. MonekynapHasa uaunka n TepMmoguHaMmmka 9
4, AneKkTpoanHaMmmnka 9
5. KonebaHus n BOMHbI 9
6. OnTuka 9
7. KBaHTOBas (pumsmka 9
8. CtpoeHune BceneHHom 10
Utoro: 74

BHeayauTopHas (camocTosiTenbHas) paborta
BHeayauTopHas camocTosTenbHas paboTa: BbINOSIHEHME 22

NpaKTN4eCcKnX 3agjaHun, nogroToska AO0KNaaos,

pedepaTtoB, MHOMBMAYANbHOIO NPOEKTa C UCMONb30BaHNEM

MHPOPMALIMOHHBIX TEXHOSIOMMA U ap.

BCEIO: 96
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XAPAKTEPUCTUKA OCHOBHbIX BUOOB OEATENIbHOCTUOBYYAIOLLIMUXCA

CopnepxaHneobyueHus XapaKkTepucTUKa OCHOBHbLIX BUAOB AeATEeNLHOCTH
oby4arowmxca (Ha ypoBHe y4eOHbIXAeNCTBUN)
BeseneHue YMeHNs  MOCTaHOBKW  LEenel  [OesdATenbHOCTW,  NiaHupoBaHus

COGCTBEHHOW AeATEeNbHOCTM ANs OOCTWMKEHMS MOCTaBMNEHHbIX Lienew,
npeaBuaeHsi BO3MOXHbIX pe3ynbTaToB 3TUX AEeNCTBUA, OpraHusaumnm
CaMOKOHTPONS W OLEHKM MOMyYeHHbIX pesynbtatoB. Passutne
CMOCOBHOCTM $ICHO M TOYHO um3naratb CBOM MbICIIWN, FIOrMYECKU
060CHOBbIBaTb CBOK TOYKY 3pEHUS, BOCMIPMHUMATL U aHaNM3npoBaThb
MHeHus cobecedHMKOB, MpU3HaBasi MPaBO OPYroro YerioBeka Ha MHoe
MHeHue. [MpousBegeHne naMepeHus OU3NYECcKUX BErTMYUH U OLEeHKa
rpaHvubl  norpewHocTen wunsmepeHuid. [llpeacraBneHve  rpaHuubl
norpewHocTen M3MepeHni Mpu MNoCTpoeHUn rpadukoB. YMeHue
BbICKa3blBaTb rMnoTesbl Ans O00bACHEHUA Habngaembix SABNEHUN.
YMeHne npegnaratb MOAENu  SABAEHUA.  YKasaHue  rpaHuy,
NPUMEHNUMOCTU  (PMU3MYECKMX  3aKOHOB. M3noxeHue  OCHOBHbIX
NONOXEHNA COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. [lpuBeneHve
NPUMEpPOB BNUAHUS OTKPbLITUA B (PU3UKE Ha MpPOrpecc B TEXHUKE U
TexHonoruu npoussoacTtea. Mcnonb3oBaHue VIHTepHeTa Ans noucka
MHG opMauuu.

Paspen 1. MexaHuka

Tema 1.1. KuHemaTuka.

MpencTaBneHne MexaHNYecKoro ABWKeHWS Tena ypaBHeHUSIMM
3aBWCMMOCTU KOOPAMHAT U NPOEKLMEN CKOPOCTU OT BPEMEHMW.
MpencTaBneHne MexaHNMYecKoro ABMXKEHUS Tena rpadoukamm
3aBNCMMOCTU KOOPAMHAT U NPOEKLNEN CKOPOCTU OT BPEMEHMW.
OnpeaeneHve koopauMHaT NPONAEHHOro MyTU, CKOPOCTM U YCKOPEHUS
Tena no rpadmkam 3aBMCUMOCTM KOOPAMHAT U NPOEKLIMiA CKOPOCTH OT
BpeMeHun. OnpegeneHne KoopanHaT NPOMAEHHOro NyTU, CKOPOCTU U
YCKOpEHUs Tena rno ypaBHEHUsIM 3aBUCUMOCTM KOOPAMHAT U NPOeKLnii
CKOPOCTU OT BpeMeHu. MNpoBedeHne cpaBHUTENBHOMO aHanunsa
paBHOMEPHOIo 1 paBHOMNEPEMEHHOIO ABWXEHWUA. YKa3zaHue
MCMob30BaHUs NOCTYNAaTENbHOMO 1 BpallaTeNbHOro ABWXEHWUIA B
TexHuke. MpuobpeTeHne onbiTa paboThl B rpynne C BbINOSHEHUEM
pasnnyYHbIX coumanbHbIX ponei. PaspaboTka BO3MOXHOW CUCTEMBI
OENCTBUIN 1 KOHCTPYKLMM ONs 9KCNIepPUMEHTaNbHOIo onpeaeneHns
KMHemMaTu4yecknx BenuyuH. MpeacraeneHne nHdopmaumm o Bugax
OBWXEHUs B Buae Tabnubl.

Tema 1.2. [lnHamuka.

3HaHWe OCHOBHbIX MOHATWN AMHaMWKWU (MHepumsi, macca, cuna, Bec,
HEBECOMOCTb) U YMEHUE MPUMEHSTb MX Ha MPaKTUKe. 3HaHWe CMbIcna
3aKOHOB  AuHaMWKM  HblOTOHa, NPUMHUMMNOB  cynepnosvuun u
OTHOCUTEMNBHOCTU, U YMEHMEe MPUMEHUTb 3HaHWUS MpU  PeLIeHUN
npodeccuoHanbHbiX  3agad. YMeHue  NpuBOOWUTL  MPUMEpbI
NpPaKTUYECKOro NPUMEHEHUs PU3NYECKMX 3aKOHOB MEeXaHMUKU.

Tema 1.3. 3aKoHbI
COXpaHeHMs B MEXaHMKe.

[MpuMeHeHMe 3akoHa COXpaHeHMs uMNynbca Ans  BblYMCIEHUS
WU3MEHEHU CKOpOCTEeN Ten npu ux B3aMMopencTeusax. MamepeHue
paboTbl CUN N U3MEHEHME KMHETUYECKOW 3Heprum Tena. BelumcneHve
paboTbl CUN U U3MEHEHNSA KMHETUYECKOW 3HEprum Tena. Bbluncnexne
NnoTeHuManbHOM aHeprnn Ten B rpaButaumMoHHom none. OnpegenexHne
NnoTeHUManbHOW 3Heprum ynpyro AedopMMpPOBaHHOrO Tena Mo
M3BEeCTHOM AedopMaumMm M XKeCTKoCcTM Tena. [NpumeHeHne 3akoHa
COXPaHEHMSI MEXaHUYEeCKOW SHEeprMM Mnpu pacyeTax pesynbTaToB
B3aMMOAENCTBUA Ten rpaBUTAUMOHHLIMM  CUNaMM W cunamm
ynpyroctn. YkasaHue rpaHul, NMPUMEHUMMOCTM 3aKOHOB MEXaHMWKMU.
YkazaHne  y4ebHbIX  OUCLMMNIIVH, npu  U3y4eHUM  KOTOPbIX
NCNOJb3YHTCS 3aKOHbI COXPaHEHNSI.

Tema 1.4. Ctatuka u
rmgpocraTuka.

3HaHMEe OCHOBHbIX MONIOXEHWA CTaTUKN U rmgpocTtaTukm, a
TaKkKeBnageHne npunemMamn pelleHna TUNnoBbiX 3afad. Bnagenue
TeopeTn4eCKMMn 3HaHnAMM No NCnosib30BaHUKO OCHOBHbIX NOHATUA N
3aKOHOB MeXaHn4yecKoro paBHOBeCI/IFl.yMeHI/Ie MCcnonb3oBaTb NOHATUA
N 3aKOHblI MeéXaHN4eCKOoro paBHoBeCud And peleHna OCHOBHbIX 3aaad
MEeXaHUKN.
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Paspgen 2. MonekynsapHas puanka n tepmoanmHaMmmka

Tema 2.1. OcHOBBI
MOJIEKYNSIPHO-
KMHETUYECKOWN TEOPUMN.

PelweHne 3agady Cc  NpPUMEHEHWEM  OCHOBHOIO  ypaBHEHMS
MOJEKYNAPHO-KUHETUYECKON Teopuu rasos. OnpepeneHue
napameTpoB BellecTBa B ra3oobpas3HOM COCTOSHUWM Ha OCHOBaHWU
ypaBHEHMS COCTOsIHMSA uaeanbHoro rasza. OnpegeneHne napameTpoBs
BelllecTBa B razoobpa3HOM COCTOSHUM M MPOMCXOASALLMX MPOLLECCOB
no rpacdpukam 3asucumoctn p (T), V (T), p (V). [lNpaktudeckoe
uccrnegosaHue 3asucumoctn p (T), V (T), p (V). MNpeacraeneHve B
BMAE rpadurKoB W30XOPHOro, Mn306apHOr0 M M30TEPMMUYECKOro
npoueccoB. BeluncneHne cpegHen KNHETUYECKOW 3HEPrun TensoBoro
OBWKEHUss Mofiekyn Mo W3BECTHOW TemnepaType BellecTsa.
BbickasbiBaHue runotes Ans obbscHeHus HabniogaembiX SABAEHWN.
YKasaHue rpaHuy MpUMEHUMOCTM MOAEnn «uaeanbHbl ras» u
3akoHoB MKT

Tema 2.2. OcHOBBbI
TEPMOLNHAMUKMN.

Pacuét konuuecTtBa TennoTbl B npoueccax Tennonepedayn. Pacuet
KonuyecTsa TennoTbl, HeO6XOAMMOro AN OCYLUECTBNEHNS 3a4aHHOro
npouecca c Tennonepegaden. PacyeT W3MEHEeHUs BHYTPEeHHew
3Heprum Ten, paboTbl W MNepegaHHOro KonmuMyecTBa TennoTbl C
MCMNoMnb30BaHMEM NEPBOro 3akoHa TepmoanHamuku. PacdeT paboTbl,
COBepLUEHHOWN ra3om, no rpadpuky 3asucumoctn p (V). BblumcneHue
paboTbl rasa, COBEpLUEHHOW MpPW WU3MEHEHUW COCTOSIHMS MO
3aMKHyTOMY Uumkny. Belumncnenue KI[O npu coBeplleHuM rasom
paboTbl B Mpoueccax M3MEHEHUS COCTOSIHUS MO 3aMKHYTOMY LMKIY.
O6bACHeHNe NPUHLMMOB AENCTBUA TensoBblX MalmnH. [leMoHcTpaums
ponn u3nkn B CO34aHMM W COBEPLUEHCTBOBAHUWM TEMMOBbIX
aBuraTenen. N3noxeHne cyTn AKOSTOrMYEeCKMX npobnem,
obycnoBneHHbIX paboTon TEenmnoBbIX ABurateneri n npeanoxeHve
nyTM WX pelweHns. YKasaHue rpaHuly MpUMEHUMOCTM 3aKOHOB
TepMoguHaMuKkn. YMeHue BeCTU p[uanor, BbICNyWMBaTb MHEHWe
OMNMOHEHTa, Yy4yacTBOBaTb B [AWCKYCCUW, OTKPbLITO BbIpaxaTb WU
OoTCTavMBaTb CBOI TOYKY 3peHMus. YKaszaHue y4eOHbIX AUCLMMIUH, Npu
M3y4EeHUN KOTOPbIX MUCMOMb3yloT Yy4yebHbin MaTepuan «OCHOBBI
TEPMOONHAMKUY .

Tema 2.3. CBoncTtBa
NapoB W XXWUAOKOCTEN.

PacuyeT konuuyecTBa TennoTbl, HEOBXOAUMOrO ANA OCYLECTBMEHUs
npolecca nepexoga BeLecTBa U3 OOHOIO arperaTHOro COCTOSIHUS B
apyroe. OKcrnepuMeHTanbHoe uccrieqoBaHne TemnmnoBbiX CBOWCTB
BellecTBa. [puBeaeHne NpUMEpPOB KanMUNMAPHLIX ABMEHUA B GbITy,
npupoge, TexHuke. MNpumMeHeHne pU3NYECKUX MOHATUIA U 3aKOHOB B
y4eBHOM maTtepuane NpodeCCMOHanbLHOro XapakTtepa.
WNcnonb3oBaHve VIHTepHeTa ansi novcka MHGopMauum o paspaboTtkax
M NPUMEHEHUSIX COBPEMEHHbIX TBEPABIX U aMOP(OHbIX MaTepuasoB.

Tema 2.4. CBoncTtBa
TBEpPAbIX Ten.

PacueT konmyecTtBa TennoTtbl, HeobGXoOAMMOro AN OCYLLECTBEHUS
npouecca nepexoga BellecTBa M3 OOQHOMO arperaTHOro COCTOSIHMS B
apyroe. 3HaHMe TennoBbiX CBOWCTB BellecTBa.ccnegoBaHue
MEeXaHUYEeCKNX CBONCTB TBEpAbIX Ten.

Pasgen 3. OnektpoanHamuka

Tema 3.1.
nekTpocTaTuka.

BbluMcrieHMe cun  B3aMMOAEWNCTBUS  TOYEYHBbIX  SNEKTPUYECKUX
3apsa0B. BbluMcneHne HanpshKeHHOCTU 3NEKTPUYECKOro Mons OAHOro
N HECKOMbKMX TOYEYHbIX OMEKTPUYECKUX 3apsanos.BbluvcneHuve
noTeHUMana aneKTPUYECKOro Nons OOHOIO M HECKOMbKUX TOYEYHbIX
3MNEKTPUYECKUX 3apsAAoB. BelumMcneHne aHeprum anekTpruyeckoro nons
3apshxkeHHOro koHaeHcartopa. PaspaboTka nnaHa v BO3MOXHON CXEMbI
OEeNCTBUA  3KCMEPVMEHTaNbHOro  OnpefderneHuss  3neKTPOeMKOCTU
KoHeHcaTopa M AN3NEeKTPUYECcKON NPoHMLIaeMOoCTH BelllecTBa.

Tema 3.2. 3aKkoHbl
NMOCTOAHHOIO TOKA.

OnpegeneHne MOLWHOCTK anekTpuveckoro Toka. Onpegenexne 34C n
BHYTPEHHEro COnpoTUBIEHNSA UCTOYHMKA TOoKa. BeinonHeHue pacyeTos
CUIbl TOKa W HanpsbKEeHWA Ha y4yacTKax 3MeKTPUYECKUX Lienen.
OO6bsICHEHNE Ha NpUMEpPEe 3NEKTPUYECKOW LeNU C ABYMSI UCTOYHMKaMM
Toka (OOC), B KkakoM criyd4ae MWCTOYHUK 3SMEKTPUYECKON SHepruun
paboTaeT B pexuMe TreHepaTtopa, a B KakOM — B pexume
notpebutensa. OnpegeneHve TemnepaTypbl HUATW HaKanMBaHuWs.
MpoBedeHne CpaBHUTENBHOIO aHanusa MonynpoBOAHUKOBLIX AMOA0B
1 TPUOLOB.
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Tema 3.3. OnekTpndeckun
TOK B NOMyNpOBOOHUKAX.

3HaHWe o npupoae 3MEeKTPUYECKOro Toka B MOynpoBOAHMKAX, BUOAX
MPOBOAMMOCTV  MOJYNPOBOAHMKOB,  3aBUCMMOCTU  MPOBOAUMOCTYU
MONyNPOBOAHMKOB OT TemnepaTypbl M OCBELLEHHOCTU, pPasnuynax B
XapakTepe NpoBOAMMOCTM MeXAy NPOBOAHMKaMU, NOMyNpoBOaHUKaMM
N OUSNEeKTprKamm U 06nacTe NPUMEHeHUs MoNyNpPOBOAHMKOB.

Tema 3.4. MarHuTHOE
none.

BbluncneHune cun, 4eACTBYHOWMX HA NPOBOAHUK C TOKOM B MarHMTHOM
none. BbluucneHve cun, OENCTBYIOLWIMX Ha 3EeKTpPUYEeCcKUn 3apsg,
OBMXKywmnca B MmarHMTHOM  none.  WccneposaHve — ABMEeHWN
ANEeKTPOMarHUTHON WHOYKLMKW, caMOMHAYKUMW. BbluncneHue aHeprum
MarHMTHOro nonsi. O6bscHeHne npuHumMna nencrTeus
anektpoaBuratensi. ObbsicHEHME NpuHUMNA OENCcTBUS reHepaTtopa
3NEeKTPMYECKOro Toka W 3MEeKTPOM3MeEPUTENbHbIX  NPMOOpPOB.
O6bsiCHEHME pPONMM MarHUTHOro nons 3eMnu B KU3HW pacTeHUun,
XUBOTHbIX, 4enoBeka. [lpuBegeHne npUMMEPOB MNPaAKTUYECKOro
NPUMEHEHNS] N3YYEHHbIX SBIIEHUN, 3aKOHOB, MPUOOPOB, YCTPOWCTB.
lMpoBeneHue CPaBHUTENBHOO aHanusa CBOWCTB
ANEKTPOCTaTUYECKOrO, MAarHMUTHOMO U BUXPEBOrO  3NEKTPUYECKNX
nonen. OOGbsCHEHME Ha nNpUMEPE MarHUTHbIX SABMEHUN, MOoYemy
PU3NKY MOXHO paccMaTpuBaTh Kak METaAUCUUNIINHY.

Tema 3.5.
OnekTpoMarHuTHas
NHOYKUMS.

YMeHue paccumtbiBaTb I C 3NeKTpoOMarHUTHOM MHAYKUNN U
aHannsMpoBaTb NPUYMNHbLI BOSHVKHOBEHWS U CYLLLECTBOBaHNS SIBMEHUSA
AMNEeKTPOMarHUTHON UHAYKLUUN.

Pasnen 4. KonebaHusa v BOMHbI

Tema 4.1. MexaHun4yeckue
KornedaHua v BOJHbI.

WNccnegoBaHue 3aBUMCUMOCTM nepuoaa konebaHuii mateMaTU4ecKoro
MasiTHUKA OT €ero [AfvHbl, Maccbl W aMnnuTygbl KonebaHwui.
WNccnegoBaHue 3aBUCUMMOCTY Nepuoda konebaHuin rpysa Ha npyxuHe
OT €ero Mmaccbl W KECTKOCTU TNpYyXWHbl. BbluMcneHne nepuoaa
koneGaHuii MaTeMaTUYecKoro MasiTHUKa Mo M3BECTHOMY 3HaYeHMIo
€ro AnuHbl. Belumcnenne nepvoaa konebaHwit rpysa Ha MpyXMHe Mo
N3BECTHbIM 3HAYEHUSAM €r0 MacChl 1 XECTKOCTU MPYXMUHbI. BbipaboTka
HaBbIKOB BOCMPUHMMATbL, aHanuauMpoBaTb, nepepabaTtbiBaTtb U
NpeabsaBnATe MHPOPMALUIO B COOTBETCTBMM C MOCTaBMEHHbIMU
3agavamu. MpuBeneHune npuMepos aBToKonebaTenbHbIX
MexaHu4ecknx cucteM. MNpoBeaeHne knaccudgmkaumm konebaHui.

Tema 4.2. Ynpyrue
BOJSIHbI.

nuccrnegoBaHue ANvHbI 3BYKOBOW BOJHbI MO pe3ynbTaTam HabnoaeHun
UHTepdepeHuun 3BYKOBbIX BOJTH. Ob6bsacHeHue ABNEHNN
WHTEpdEepeHUnn 1 audpakumm MmexaHudecknx BorH. MNMpegcrasneHue
obnacten  npuvMeHeHWs  ynbTpas3Byka W  NEepcnekTvBbl  €ro
NCMNOMb30BaHNs B Pa3fIMYHbIX 06NacTsX HAayKW, TEXHUKK, B MeAULMHE.
NanoxeHne cyTM  3KOMOTMYEcKMX  Mpobnem, CBsI3@HHbIX C
BO3E€NCTBMEM 3BYKOBbIX BOSTH HA OpraHvM3M YenoBeka.

Tema 4.3.
OreKTpoOMarHuTHbIE
konebaHus.

PacueT amnekTpoeMKoCTM KoHAaeHcaTopa. PacyeT WHOYKTUBHOCTM
KaTywkun. KccnenoBaHve SBNEHWs 3MEKTPUYECKOrO pes3oHaHca B
nocnegoBaTenbHON uenm. lMpoBegeHne  aHamorum  Mexay
PUNYECKMMM  BENTUHMHAMMW, XAPAKTEPUIYIOLUMMU MEXAHUYECKYI0 U
ANEKTPOMarHuTHyt0 KornebaTenbHble cucTembl. PacyeT 3HayeHun
CUMbl TOKa WM HanpshKeHUs Ha 3areMeHTax Lenu MepemMeHHOro Toka.
WccneposaHue npuHUMna nencreus TpaHcdopmaTopa.
WccnegoBaHnune npuHuuna AeNCTBUS reHepatopa NepeMeHHOro TOKa.
Ucnonb3oBanne WHTepHeTa agna noucka  MHdopmauum 0O
COBpPEMEHHbIX cnocobax nepefayn aneKTpo3Heprum

Tema 4.4.
OneKkTpoOMarHUTHbIEe
BOJSIHbI.

OO6bACHEHNE MPUHUMNMANBHOIO pPasnuMunsa  Npupoabl  ynpyrmx wu
AMEKTPOMAarHUTHbIX BOSH. M3noxeHne cyTn 3Konornveckmx npodnem,
CBSI3aHHbIX C 3NEKTPOMarHUTHbIMU  KonebaHmsiMnm K1 BOSTHAMW.
ObbsiCHEHME PONU  3MNEKTPOMAarHUTHbIX BOMH B COBPEMEHHbIX
uccrnegoBaHnax BceneHHoN.

Paspen 5. OnTtuka

Tema 5.1.
"eomeTpunyeckasn onTuka.

MpuMeHeHWe Ha NpaKTUKe 3aKOHOB OTPaXXeHUsA U NperoMneHnsa ceeTa
npu pewedun 3agad. OnpegeneHue  crnekTpanbHbIX — rpaHuL
YYBCTBUTENBHOCTM  YerloBeYeckoro  rnasa. YMeHWe  CTpouTb
n306paxeHns NpeoMeToB, JaBaemble NMH3aMu. PacyeT paccTosiHuA
OT NUH3blI A0 u3obpaxeHWs npeameTa. PacyeT onTUYeckoi Ccunsbi
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NUH3bI. MI3mepeHne (bOKYyCHOro pacCTOSAHUS JIMH3bI.

Tema 5.2. BonHoBas 3HaHMe onpegeneHnin W CBOWCTBA SBMEHWA UHTepdepeHuun,
OnTUKA. oudpakumm, nonsdpusaumMm u OUCMEPCUMM SNEKTPOMArHUTHBIX BOJTH.
MpuBegeHne npumMepoB MOSIBIIEHUS B NPUPOAE M UCMONb30BaHWS B
TEXHUKEe $BNeHun uHTepdepeHuun, audpakumm, nonsapusauum u
amcnepcum ceeta.

Pasgen 6. OnieMeHTbl KBaHTOBOW (PU3NKN.
Tema 6.1. OcHOBBbI 3HaHMEe OCHOBHbIX MOHATMIA, MEeTOAOB W  3aKOHOB  Teopuun

CI'IeleaJ'IbHOIZ Teopuu oTHocutenbHocTn, OOBbACHEHWE OTHOCUTENBHOCTU NPOMEXYTKOB
BpeMeHN, OTHOCUTESIbHOCTU ANTNHbI Ten.

OTHOCUTEJIbHOCTHW.

Tema 6.2. KBaHTOBas Ob6bsicHeHne doToaddekTa. PacyeT mMakcumarnbHOW KMHETUYECKOW
ONTHKA. SHEPrMM  3NEKTPOHOB  MNpu  POTO3NeEKTpuyeckoM  adchdekTe.
OnpegeneHne paboTbl BbIXOA4a 3MEKTPOHA MO rpaduky 3aBMCMMOCTU
MaKCUMarnbHOW KUHETMYECKON 3HEPrnn (POTOINEKTPOHOB OT 4acTOThI
cBeta. OGBACHEHME KOPMYCKyNspHO-BOMIHOBOIO AyanvM3mMa CBOWCTB
¢doToHOB. OO6bsiCHEHME poOnM KBAHTOBOM ONTUKA B pPasBUTUU
COBpPEMEHHOW (PUSUKN.
Tema 6.3. AToMmHas PacueT yacToTbl 1 ANVHbI BOMHbBI UICMYCKAeEMOro CBeTa Npu nepexoge
bhusmka. aToma BOAopOAa U3 OQHOMo CTalMOHapHOro COCTOSAHMS B APYroe.
O6bscCHEHNE NPOUNCXOXAEHMS NIMHENYATOrO CNekTpa aToma Bogopoaa
W pasnuumsa nMHen4aTbIX CNEeKTPOB pas3nuyHbIX ra3os. [puseaeHne
NpUMepoB MCMNOMb30BaHWS fa3epa B COBPEMEHHON HayKe 1 TeXHUKE.
Wcnonb3oBaHue NHTepHeTa ons noncka nHdgopmarmm o
nepcnekTMeax NpUMeHeHUs nasepa.
Tema 6.4. ApepHas Pacuet aHeprum cBA3n aToMmHbIX daep. OnpegeneHve 3apsga um
dbumanka. MacCoBOro 4ucria aToMHOro spa, BO3HMKAKLLEro B pesynbrate
pagmoakTMBHOro pacnaga. BeluncneHve aHeprum, ocsoboxaatoLencs
npu paguoakTuBHOM pacnage. OnpeaeneHne MNpoayKTOB S4epHOW
peakuun. BbluncneHnve aHeprun, ocBoboXparoLenca npu siaepHbiX
peakuusix. NoHMMaHue NpenmyLlecTB U HEOOCTATKOB MCMOSb30BaHUSA
aTOMHOW 3HEPTUN N MOHUINPYIOLLUX M3MNYYEHUN B MPOMbILLIIEHHOCTH,
MeguunHe. V3noxeHne CyTu 9KOMOrMyeckmx npobnem, CBA3aHHbIX C
Ovonormyecknm OencTBMEM pafMOoaKTUBHbBIX U3nyveHui. [NpoBeaerHne
knaccudukaumm  snemMeHTapHbiX  Yactuy no  MX  PUINYECKUM
xapakrtepuctukam (macce, 3apsgy, BPEMEHM XXN3HW, CMUHY U T. 4.).

Pasgen 7. CTPOEHWE BCENEHHOW
CtpoeHune ConHeyHoM O6cyxaeHne ctpoeHnsi CONMHEYHOM CUCTEMBbI.
cucTembl Os3HakoMneHne C nnaHeTamm W ManbiMM  Tenamu
ConHeyHon cuctemsl, cuctemon 3emns —JlyHa.
Mcnonb3oBaHne WHTepHeTa Ans noucka usobpaxeHun
KOCMUYECKNX OOBLEKTOB M MHopmauum 06  wnx
OCODOEHHOCTSX.
PaboTa co 3Be3gHbIMN KapTamu.
3sontouua BecenenHon PaccmoTpeHne  knaccudpukaumm — 3Be3f. N3y4eHne
0COBEHHOCTEN CrneKkTpanbHbIX KNaccoB 3BE34.
OnpegeneHve 3HayeHUst 3HaHMMA O Hawen Wu Opyrux
ranakTukax ans pasBuTus Haykm n Yenoseka.
O6cyxaoeHne  BO3MOXHbIX  CLEeHapueB  9BOMOLMMU
BceneHHon. OO6bsiCHEHME MOAENM  pacLUMPSIOLLENCS
BceneHHon.
OnpepgeneHne 3HaA4YeHUS COBPEMEHHbLIX 3HAHWA O
BceneHHon ans ocBoeHus npodeccuin n cneumansHOCTEN
cpegHero npodeccmoHanbHoro obpasoBaHus
7. OMUCAHUE YYEBHO-METOOUYECKOIO U MATEPUANBHO-
TEXHUYECKOIO OBECNEYEHUSA OBPA30OBATENLHON OAEATENBHOCTM.
7.1. MaTtepuanbHo-TeXHUYEeCKoe obecrnevyeHue
Peanusauus nporpammbl aucuuniuHbel «®Puamka» TpebyeT Hanmuusa yy4ebHoro
kabuHeTa ¢ 4OCTYnoM B VIHTEpHeET.
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MomelleHne kabuHeTa yaoBneTBopsieT TpeboBaHUAM CaHuTapHo-
anngemunornornyecknx npasun n HopmatmeoB (CaHlnH 2.4.2 Ne 178-02) n ocHalleHo
TMNOBbIM 0OBOpyaoOBaHMEM, TOM u4ucne ydebHom mebenbio M cpeacTtBamm oByyeHus,
AOCTaTOYHbIMM ONs1 BbIMOMHEHMS1 TpeboBaHMM K YPOBHIO MOArOoTOBKM oby4arowmxcs.B
KabnHeTax AOMKHO ObITb MynbTUMeaunHoe obopyaoBaHMEe, MNOCPeaCcTBOM KOTOPOro
y4yacTHMKM  oOpasoBaTenbHOro  npouecca MOryT  npocMaTpuBaTb  BM3yarnbHYHO
MHpopmaumio No n3yvaemon OUCUUNNHE, co3haBaTb Npe3eHTauuun, Bugeomarepuansl 1
T. n.B cocraB y4ebGHO-MeTOAMYECKOrO U MaTepuanbHO-TEXHUYECKOro obecneyeHus
nporpaMmmbl yd4ebHom ancumnnmHbl «Puanka» BXOAAT:

* HarnsaHble Nnocobus (KOMNNeKTbl y4ebHbIX Tabnuy, NnakaTtoB U T. N.);

* NHPOPMALMOHHO-KOMMYHMKALMOHHbIE CPEACTBA;

* 3KPaHHO-3BYKOBbIE NOCOOMS;

* 3NeKTpocHabXeHne kabunHeTa;

* TEXHUYECKMe cpeacTaa 0byyeHus;

* [EeMOHCTpauuoHHoe obopyaoBaHMe (0OWero HasHayYeHns u TemaTuyeckue
Habopbl).

7.2. WHdopmaumoHHoe obecnevyeHne obyveHus
MepeyeHb y4eOHbIX nsgaHun, UHTepHeT-pecypcoB, AOMNONHUTENbHON
nutepartypbl

B 6ubnuoteyHbin oHa BXoAAT Y4eOHWKM, Yy4ebHO-MeToauYeckMe KOMMIIEKTbI
(YMK), obecneumBatowime ocsoeHne y4ebHom gucunnnuibl «Pusmkay, pekomeHLOoBaHHbIe
UNU JOonyLWeHHble AN  UCMOoMb30BaHWSA B MPOdEecCUOHarnbHbIX obpasoBaTernbHbIX
opraHusauusax, peanusylomnx obpasoBaTenbHyld NporpamMmy cpegHero  obuero
obpasoBaHna B npegenax ocsoeHna OlMOIMT CIO Ha ©6ase ocHoBHOro o6uero
obpasoBaHus.

BrubnuoteyHbin poHO MOXeT OblTb AOMOMHEH 3HUMKMONEeaNsMM, CrpaBOYHUKaMMU,
Hay4HOW N Hay4YHO-NOMYNSAPHON NUTEpaTypon 1 ApyrMMmn Nocodbumsammn no usmnke.

B npouecce ocBoeHunsa nporpammbl y4ebHON AucumnivHbl «Pusankay» CTyOeHTbI
AOIMKHbI UMETb BO3MOXHOCTb A0CTYMNa K 3NIEKTPOHHBIM y4ebHbIM MaTepuanam no gusuke,
nmewowmmca B cBobogHOM gocTyne B ceTu  WHTepHeT (3NEeKTPOHHbIM  KHUram,
npakTnkymam, Tectam, matepuanam EIF3 v gp.).

PekomeHayemas nutepartypa:
Ona obyvarowmxcs

a) oOCHOBHas nuTeparypa:

®usnka. 10 knacc. Y4yebHuk. Ba3oBbln 1 yrny6néHHbin ypoBHU / Msakuiwes I.A.,
byxoBueB b.b., Cotckuin H.H. / TNopa pen. MapdeHteeBon H.A. — M.: lNpocseLleHne, 2023
— 416 c.

®usmka. 11 knacc. Y4ebHuk. basoBbin 1 yrnybnéHHbin ypoBHu /Msakuwes [.A.,
ByxoBueB b.b., Hapyruxd B.M. / lNog pea. MapdeHteeBont H.A. — M.: lNpocseleHune, 2023
—-399c.

0) AononHuTenbHaa nuTepartypa:

PbimkeBud A.ll. dusmka. 3agavHmk. 10—11 kn.: nocobme gns obuieobpasosar.
yupexaeHun [ A.lN. PeimkeBuy — M.: [ipoda, 2017 — 188 c.

TawnbikoBa-bywkesny, N.N. dusmnka : y4ebHuk : B 2 4. /| N.WN. TawnbikoBa-
bywkesny. — 2-e mn3g., ucnp. — MuHck : Bbelwanwas wkona, 2014. — Y. 1. MexaHuka.
MonekynsapHasa duamka u TepMoagnHamMmka. INeKTpn4ecTso U marHetnam. — 304 c. : vn.,
CXEM. - Pexunm gocrtyna: no noarmncke. - URL:
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http://biblioclub.ru/index.php?page=book&id=235732 (gata ob6pawenusa: 01.10.2020). —
Bubnuorp. B kH. — ISBN 978-985-06-2505-2 (4. 1). - ISBN 978-985-06-2507-6. — TekcT :
3NEKTPOHHbIN.

TawnbikoBa-bywkesny, N.N. ®dusmka : yuyebHmk : B 2 4. /| N.WN. TawnbikoBa-
BywkeBn4y. — 2-e mn3g., ucnp. — MuHck : Bblwanwasa wkona, 2014. — Y. 2. Ontuka.
KBaHToBasa ¢umsnka. CTpoeHne n usmyeckme CBOMCTBa BellecTBa. — 232 C. . UM., CXEM.,
Tabn. — Pexum goctyna: no nognucke. — URL:
http://biblioclub.ru/index.php?page=book&id=460883 (pata obpaweHusa: 01.10.2020). —
Bubnuorp. B kH. — ISBN 978-985-06-2506-9 (4. 2). - ISBN 978-985-06-2507-6. — TekcT :
3IIEKTPOHHbIN

Ona npenonaBaTtenen

1. Teopusa n metoauka oby4veHust comsuke : ydebHoe nocobue : [16+] /
H.B. N'pebeHHukoBa, M.I1. NlaHkuHa, O.E. JleBeHko, H.I". OncMmoHT ; noa obuw. pen. M.IT.
JTaHknHom ; OMCKMI rocyaapcTBeHHbIN yHuBepceuteT um. ®. M. [loctoeBckoro. — OMcK :
Omckuin rocygapcTBeHHbIn yHuBepcuTeT um. .M. [loctoesckoro, 2017. — 160 c. : Tabn.,
cxeM. — Pexxum gocTyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=563143 (qata obpalieHuns:
08.02.2021). — bubnuorp.: c. 144-157. — ISBN 978-5-7779-2126-0. — TekcT :
3NEKTPOHHbIN.

2. JlykmaHoBa, A.P. MeToandeckme pellieHns no NpUMMeEHEHNI0 MHTEPHET pecypcoB
Ha 3aHaTuax no dusnke / A.P. JlykmaHoBa ; Balknpcknin rocyaapCTBEHHbIN
negarormyecknn yHnsepcutet nm. M. Akmynibl, IHCTUTYT (on3NKK, MaTeEMaTUKK,
UMPOBLIX U HAHOTEXHONOrMK 1 ap. — Yopa : 6.u., 2020. — 54 c. : un. — Pexxum gocTyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=594250 (gaTa
obpaweHus: 08.02.2021). — TeKCT : 9NEKTPOHHbIN.

MH¢popmaLMOHHbIe 3NeKTPOHHO-00pa3oBaTesibHble pecypcbl
(UHTepHeT-pecypchl)

1. BupTyanbHas obyyatowasa cpega Moodle <https://edu.vsu.ru>.
2. ONEKTPOHHbLIN  KypC Ans  OUCTaHUMOHHOro obyyeHusa «dusmka (CrNO
"lNporpammupoBaHne B KOMMbIOTEPHbIX

cuctemax")»:https://edu.vsu.ru/course/view.php?id=4155.

OBbC "M3gaTtenbcTtBa "llanb" https://e.lanbook.com

OBbC "YHuepcuteTckaa bubnmnoteka online" https://biblioclub.lib.vsu.ru
HaunoHanbHbIn umudposon pecypc "PYKOHT" https://rucont.ru

9ObC "NspaTenbcTtBa "flaHb" https://e.lanbook.com

OBC "YHuBepcutetckasa bmbnmoteka online™ https://biblioclub.lib.vsu.ru
https://videouroki.net/blog/fizika/2-free_video/

http://mediadidaktika.ru/
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