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1. NOACHUTEJIbHAA SANMUCKA

Mporpamma obuieobpasoBaTenibHON y4yebHom OUCLUMINHbI «dusmkar
npegHasHayeHa pAna wm3ydeHuss B oOOpasoBaTesfibHbIX OpraHu3auusax, peanusyroLumnx
obpasoBaTenbHyl0 NporpamMmmy cpegHero obuwiero obpasoBaHua B npefenax OCBOEHUSA
OCHOBHOW npodeccunoHansHon obpasoartensHon nporpammbel CMO (OMNMOI CrNO) Ha 6ase
OCHOBHOrO o6Liero o6pasoBaHnsa Npy NOLArOTOBKE CNELManNnCcTOB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun OSIrOC cpegHero obuwero
obpa3oBaHus, NpegbsaABAsiEMblX K CTPYKType, COAEpXaHWlo W pesynbTaTtaM OCBOEHMS
y4yeBbHON OUCUMNNIINHDI.

C yyeTom npumepHomn nporpammbl obuieobpasoBaTenbHOM y4ebHOW ANCUMMIMHDI
«®usmka» ana npodeccnoHarnbHbiX 0bpasoBaTeNbHbIX OpraHM3aunin, pekoMeHa0BaHHON
depepanbHbIM rocyaapCTBEHHbIM aBTOHOMHbIM ydpexaeHnem «PepepanbHbll UHCTUTYT
pa3sutua obpasoBaHusay (PrAy «dUPO») B KadecTBe MNpMMEPHOM nporpaMmmbl Ans
peanu3auun OCHOBHOM NpodeccrnoHanbHoOn obpasoBaTenbHon nporpammbl CMNO Ha H6ase
OCHOBHOro 06Lero obpasoBaHus ¢ Nofly4eHnem cpegHero obuiero obpasoBaHus.

«®Pusnka», B COOTBETCTBUM C PekomeHgauusiMm NO opraHusaumm nonyyYeHus
cpegHero obulero obpasoBaHusi B npegenax OCBOeHMsi obpasoBaTesbHbIX NPOrpamm
cpeaHero npodeccrmoHanbHoro obpasoBaHns Ha 6a3e OCHoBHOro obuiero obpasoBaHus C
yyeToM TpeboBaHun dedepanbHbIX rocygapCTBEHHbIX obpasoBaTefibHbIX CTaHOAPTOB U
nonydaemom npodeccum unuM - cneuynanbHOCTU  cpedHero  npodheccrmoHanbHOro
obpasoBaHusa (NncbMo [lenapTaMeHTa rocyaapCTBEHHOM NOSIUTUKM B cdiepe NOArOTOBKM
pabouunx kagpos 1 OMNO MuHobpHaykm Poccumn ot 17.03.2015 Ne 06-259).

CogepxaHue nporpammbl «Puamka» HanpaeBfleHO Ha AOCTUXKEHWE Crnepyowmx
uenen:

- OCBOEHME 3HaHMM O (yHAAMEHTamnbHbIX (OU3MYECKMX 3aKOHAX W MNpUHUMNAXx,
nexawux B OCHOBE COBPEMEHHON OM3MYECKOW KapTUHblI MUpa; Haumbonee BaXHbIX
OTKPbITUAX B 06nacTu msnkn, okasaBLUMX onpeaenstollee BNUsSHME Ha pa3BuTne TeXHUKN
N TEXHOMNOMKN; MeToAax Hay4HOro NO3HaHUsS NPUPOAbI;

- OBNageHue yMeHussMn npoBOAUTb HaAGMAEHMS, NnaHMpoBaTb W BbIMOMHATb
3KCNEPUMEHTbI, BblABUraTb rMNoTE3bl U CTPOUTb MOAENN; MPUMEHSATL MOSyYEHHbIEe 3HaHUS
no cusuke ona obbaAcHEHNA pa3HOOOpa3HbIX PU3NYECKUX SIBFIEHUA U CBOMCTB BELLECTB;
NPaKTU4YECKOr0  WUCMOMb30BaHMS  (U3MYECKMX 3HAHWW, OLEeHMBaTb [LOCTOBEPHOCTb
€CTeCTBEHHOHay4YHOM NHpbopMaumu;

- pas3BUTME MNO3HaBaTENbHbIX WHTEPECOB, WHTENMEKTyalnbHbIX U TBOPYECKNX
cnocobHocTen B npouecce MNpuodbpeTeHnss 3HaHUKM no (puamke C UCNONb30BaHUEM
pPasnnyHbIX MICTOYHUKOB MHpOpMaLMN N COBPEMEHHbBIX MHPOPMALMOHHBLIX TEXHOMOMNIA;

- BOCMUTaHWEe YOEeXOeHHOCTM B BO3MOXHOCTM MO3HAHUS 3aKOHOB MPUMPOAbl W
NCMNONb30BaHNUS OOCTWXKEHMA PU3MKM Ha Onaro pasBUTUSA YENIOBEYECKOM LMBUNM3ALNWY;
HeobXxo4MMOCTU COTpyOHMYEeCTBa B MNPOLECCE COBMECTHOrO BbIMOMHEHUS 3ajad,
YBaXUTENbHOIO OTHOLIEHUA K MHEHWUIO OMNMOHEeHTa npu obcyxaeHun npobnem
€CTECTBEHHOHAY4YHOro  COAEpXaHus; TOTOBHOCTM K  MOpParbHO-3TUYECKON  OLEeHKe
NCMNONb30BaHNSA Hay4HbIX OCTMXXEHUI, YyBCTBA OTBETCTBEHHOCTU 3a 3aLUUTY OKpYXKatoLLen
cpeabl;

- MCNOSIb30BaHNE NPUOOPETEHHBIX 3HAHUN N YMEHUA ONS PeLleHUst NPaKTU4eCKnx
3a4ay  MNOBCEOHEBHOM U3HWU, obecnevyeHnss 6e30MacHOCTU COOCTBEHHOM  KU3HMW,
pauMOoHanbHOro NpUpoaonofb30BaHMS U OXpaHbl OKPYXKatoLen cpeapl.

B nporpammy BKnto4eHbI KOMMNETEHLMKN, HEOOX0aUMbIE AN KA4eCTBEHHOrO OCBOEHUS
OCHOBHOW npocdpeccroHanbHon obpasoBaternibHon nporpammbl CIMO Ha 6a3e OCHOBHOro
obuwero obpasoBaHusa C nonyvyeHnem cpegHero obuiero obpasoBaHUs — nporpamMmmbl
noaroToBKW crieumanucToB cpeaHero 3seHa (MNMNCC3):



2. ObLWASA XAPAKTEPUCTUKA

B ocHoBe y4yebHON amcumnnmHbl «Pusmnkay Nexmnt yctaHoBka Ha dOpMUPOBaHUE Y
oby4yaeMblx cuCTeMbl 6a30BbIX MOHATUI (PU3MKM W NpPencTaBfeHMrn O COBPEMEHHOM
13nMYEeCKOM KapTUHE MUpa, a Takke BblpaboTka YMEHUN NPUMEHATb PU3NYECKNE 3HAHMS,
Kak B NpodbeCccroHanbHON OeaTenbHOCTH, Tak U ANA peLleHNs XXU3HEHHbIX 3a4au.

MHorne nonoxeHusi, pasBmBaemble (U3NKOW, paccMaTpMBalOTCH KaK OCHOBa
CO34aHusa U UCNONb30BaHUS MH(OPMALMOHHBIX U KOMMYHUKAUNOHHLIX TexHonornn (UKT)
— OJHOro M3 Haubornee 3HaYUMbIX TEXHONOrMYeckux AOCTUXKEHUN COBPEMEHHON
uMBMNn3aLnn.

®dusnka [faet KoY K MNOHUMAHUIO MHOFOYUCIIEHHbIX SABMEHWA U MPOLEeCcCcoB
oKpyXatowero mupa. B cusmnke dopmmpyroTca MHOrve Buabl OEeSATENbHOCTU, KOTOpble
UMelT npeameTHbl xapaktep. K HUM B nepByl0 ovepedb OTHOCATCA: MOAenupoBaHue
00BbEeKTOB M MpPOLECCOB, MPUMEHEHME OCHOBHbIX METOAOB MO3HaHWUS, CUCTEMHO-
MHGOPMALMNOHHBIN aHanus, @OpMyNMpoOBaHME rUNoTes, aHanuM3 U CUHTE3, CpaBHEHWe,
obobLieHne, cuctemaTMsaums, BbISIBIEHWE MNPUYNHHO-CNEACTBEHHbLIX CBS3€W, MNOUCK
aHarnoros, ynpaBrieHne obbekTamu 1 npoueccamn. VIMEHHO aTa gucumninnHa nossonsaet
NO3HAKOMUTb CTYQEHTOB C HAay4YHbIMWU METO4AaMN NO3HAHUA, HAY4YUTb UX OTNIMYaTb rMNoTesy
OT TEOPUN, TEOPUIO OT IKCNEPUMEHTA.

dusrka nmeet oveHb 60MbLIOE M BCeBO3pacTaloLlee YNCI0 MeXONCUUNIIMHAPHBIX
CBS3en, NPUYEM Ha YPOBHE, Kak MOHATUNHOIO annapara, Tak U MHCTpyMeHTapus. CkazaHHoe
no3BonsieT paccmaTpmBaTb (PU3MKY Kak MeTagucuuniuHy, KoTtopas npegocTtaBnsier
MEXANCLUMUNIIMHAPHBIN A3bIK 4515 ONMCaHUSA HAay4YHOW KapTUHbI MUpa.

dusmka aBnseTca cuctemoobpasyowmm GakTopoM ANs eCTeCTBEHHO-HayYHbIX
y4yeOBHbIX NpeaMeToB, MOCKOMNbKY (P3nyeckne 3aKoHbl fexaT B OCHOBE COAEPKaHUA XUMUN,
ouonoruu, reorpadum, aCTPOHOMUN N CneumanbHbIX AUCUUNIVH (TEXHUYECKass MexaHuKa,
9NEKTPOTEXHMKA, JNEeKTPOHWKa wun Aap.). YuyebHasa aucuunnuHa «dusmka» cosgaet
yHMBepcanbHyt0 0asy gna  wmsydeHus oOuwenpodeccmoHanbHblX U cheynanbHbIX
ANCUMNIVH, 3aknagbiBas yHAaMeHT ansa nocneayouwero obyvyeHms CTyaeHTOoB.

O6nagas norMyeckon CTPOWMHOCTBIO M ONUPasiCb Ha 3KCMepUMeHTarbHble akThl,
yyebHaa gucuunnvHa «®usmka» GopMmpyeT 'y CTYOEHTOB MOASMMMHHO  Hay4yHoe
MUPOBO33peHne. dnsnka ABNSAETCS OCHOBOM YYEHWA O MaTepuanbHOM MUpe U peluaet
npobnembl 3TOro Mupa.

Mpu ocBoeHun cneumnanoHoctn CIO 33.02.01 PapmaumnsaTexHMYeckoro npoduns
ancumnnuHa «®Pusmnka» nsyvaetcs yrnybneHHo, Kak npodunbHaa ANCUUNIIMHA, YYnTbIBas
cneunduky ocsanBaemom npodeccun.

3. OMUCAHME MECTA YYEBEHOW OUCUUNIIUHbI B YYEBHOM MNAHE

YyebHasa gucumnnmHa «dunsmka» sasnsietcs NnpodunbHbIM y4ebHbIM NpeamMeTomM 13
obasaTenbHo npegmeTHonm obnactu «EctectBeHHble Hayku» ®IOC cpegHero obuiero
obpasoBaHus.

YyebHas pgucumnnmHa «®dusmka» um3yvaetca B obuweobpasoBaTtenbHOM  LMKIe
yyebHoro nnaHa OlOI CIMNO Ha 6a3e ocHoBHOro obuiero obpasoBaHUs C MOydYeHUeM
cpegHero obuiero obpasosaHus MNMCCS.

B yyebHbix nnaHax MMCC3 mecto yyebHon gucumnnuHbl «dusmnka» - B cocTase
obweobpasoBaTenbHbIX Y4ebHbIX 6a30BbIX AMCUUNNNH, hOpMUPYyEMBIX U3 06A3aTeNbHbIX
npeameTHbIX obnacten ®rOC cpegHero obuiero obpasoBaHusl, ans cneuymansHoctn CIO
«dDapmayma» TeEXHUYECKOro npodunsa npodeccnoHansHOro obpasoBaHumsS.



4. PE3YJIbTATbl OCBOEHUA

OcBoeHne cogepxaHua ydebHom gucumnnmHel  «®dusmka»  obecneymBaet
AOCTWXKEHUe CTygeHTamMun cneayoLwmnx pesynbTaTos:

JINYHOCTHbIX:

- 3HAHUN N YMEHUN OEMOHCTPUpOBATb Ha MpuMepax posfib U MecTo (PU3NKN B
opMMPOBAHUN COBPEMEHHON HAaY4YHOW KapTUHbI MUpa, B pasBUTUM COBPEMEHHOWN TEXHUKM
N TEXHOMNOMK1, B NpakTU4YeCKON AeATEeNbHOCTU NI0AEN,

- BnageHve (usnyeckn rpamMoOTHbIM MOBeJeHMEM B  NpodeccnoHasribHON
AeaTenbHOCTU 1 BbITY Npu obpalleHun ¢ npnubopammn n yCTponcTesamu;

- YMeHWe WuCNoNb3oBaTb [AOCTMXKEHUS COBPEMEHHOM (PU3NYECKON Haykn W
PU3NYECKMX TEXHOSOMMI ANSA MOBbILLEHUS COOCTBEHHOIO MHTENNEKTYanbHOro pasBuTUSsB
Bbl6paHHON NpodreCccuoHanbHOM AeATeNbHOCTY;

- YMEHMe camMOoCToATeNbHO A06biBaTb HOBble ANA ceba uanmyeckme 3HaHus,
ncnonb3ya Ans 3Toro A0CTYMHbIE UCTOYHUKN MHpopMaLnu;

- YMEHMEe BbICTpaMBaTb KOHCTPYKTUBHbIE B3aMMOOTHOLLUEHMST B KOMaHAe no
peleHunio obLumx 3agay;

- YMEHMe ynpaensATb CBOEW MNO3HaBaTENIbHOM AEATENbHOCTLIO, MNPOBOAUTH
CaMOOLIEHKY YPOBHSI COBCTBEHHOIO MHTENIEKTYanbHOro pa3suTus;

MeTanpegMeTHbIX:

— YMEeH1e AeMOHCTPUpOBaThb Ha NpuMepax B3anMoCBA3b MexXay (phrnsnkon n apyrumm
€CTECTBEHHbIMW HayKamMu;

— YMeHWe yCTaHaBnMBaTb B3aMMOCBSA3b €CTECTBEHHOHAYYHbIX ABNEHUN N NPUMEHATD
OCHOBHbIE (hmn3nyeckne Moaenu ans onnucaHmst n 06 bACHeHUS

— YMEHMENCNonb30BaTb pasfvyHble BuAbl MO3HaBaTeNbHOW OeATEeNIbHOCTU Af1S
peLeHnAPN3NYecKnx 3agav, NPUMEHSATb OCHOBHbIE MeToAabl NO3HaHUSA
(HabnogeHnsa,onncaHns, U3MepeHUs, IKCNepuMeHTa) Ons U3y4eHusl pasriMyHbIX CTOPOH
OKpy>XatoLlen 4enCTBUTENBHOCTY;

- YMEHMEUCNonb30BaTb OCHOBHbIE WHTENMEKTyasrbHble onepaunn: nocTaHOBKa
3agayn,bopmynupoBaHue runoTes, aHanu3 W CUHTE3, CpaBHeHue, o0b6obLieHne,
cuctemaTusaumsi, BbISBEHUA MPUYMHHO-CNEACTBEHHbIX CBS3eW, MNOUCKa aHanoros,
dopMynMpoBaHna  BbIBOAOB AN U3YYEHUS  pPasnU4YHbIX  CTOPOH  (hmU3n4eckmnx
00BbEKTOB,ABNIEHMI M NPOLECCOB, C KOTOPbIMUA BO3HMKAET HEOOXOOUMOCTb CTarKMBaTbCs
BNpodreccnoHanbHoOn cepe;

— YMEHEHMe UCMNoNb30BaTh PasfiUYHble UCTOYMHUKU ANS nosiyvdeHus pusndeckon
MHdopMauuK, oLEeHNBaTbL €€ AOCTOBEPHOCTb;

- YMEHMEe aHanuMampoBaTh U NPeacTaBnsaTb UHPOPMaLMIO B pa3fiyHbIX BUAAX;

npeamMeTHbIX:

— 3HaHWe N npeacTaBneHne ponn U3nKn B COBPEMEHHON Hay4YHOM KapTUHE MUPa;

- MOHMMaHue PU3NYECKON CYLLIHOCTM Habnogaembix BO BceneHHon SBneHnn, ponu
Pu3nkn B POPMUPOBaHUM Kpyrosopa U PYHKLMOHANBHOUIPAMOTHOCTM 4enoBeka Arns
peLleHns npakTu4ecknx 3agay;

— 3HaHWe OCHoBoOMosaralLWmMx PU3NYECKUX NOHATUIA, 3aKOHOMEPHOCTEN,3aKOHOB U1
Teopui;

-yMeHMe UCnonb30BaTbh PU3NYECKYIO TEPMUHOSIOMMION CUMBOJSIUKY;

— YMEeHue NPUMEHATb OCHOBHble MeTOoAbl HAay4YHOro MO3HaHus, UCMOofb3yemMble B
dusunke:HabnogeHne, onnucaHne, N3MepeHne, SKCNEPUMEHT;

- yMeHune obpabaTtbiBaTb pesynbTaThl N3MepeHun, obHapyxmBaTb
3aBMCUMOCTbMEXOY (PU3NYECKUMU BENNYMHAMU, OOBACHATb MOSyYEeHHble pesynbTaTtbl U
Aernatb BbIBOAbI;

- YMeHue peliatb hmsnyeckne 3agauu;
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=~ YMEHME MPUMEHSATb MOSyYEeHHble 3HaHUA O 0OBbACHEHUSYCNOBUIN NPOTEKAHUSA
dm3nyecknx sBnNeHUnM B npupoade, npodeccuoHansHon cdepen and MnNpUHATUA
NPaKTUYECKUX peLleHnin B NOBCEOHEBHOW XXN3HN;
5. COOEPXAHUE

BBepneHue

dusmka — Hayka O npupope. ECTeCTBEHHO-Hay4yHbIM MeTO[ MO3HaHUA, ero
BO3MOXHOCTU U rpaHnLibl NPUMEHUMOCTUN. JKCMEPUMEHT U Teopus B npouecce Mno-3HaHUS
npupoabl. MogenupoBaHue U3MYEeCKUX SBIIEHUA U NpoueccoB. Ponb akcnepumeHTa u
Teopuu B npoLecce no3HaHusa npupodbl. Pusmnyeckasn sennymHa. lNMorpeiHoCcTn namepeHnn
dusmyecknx BenuuuMH. dusndeckne 3akoHbl. [paHuUbl NPUMEHUMOCTU  (PU3NYECKNX
3aKkoHOB. [loHATME O m3nyeckon KapTMHe mupa. 3HavyeHue U3MKU MpU OCBOEHUU
cneuwnanbHoctn CI1O 09.02.07 ®apmaums.

Pasgen 1. MexaHuka

Tema 1.1. KuHematuka. MexaHundeckoe paBmkeHune. OTHOCUTENbHOCTb
MexaHudeckoro aswkeHusi. Cuctema oTcyé€ta. Tpaektopus. [lyTe. [lepemeuieHue.
PaBHOMepHOe npsaAMonuHenHoe aBuxeHne. CkopocTb. HepaBHOMEpPHOE MPAMONMHENHOE
ABWXKeHue. YckopeHue. PaBHOycKOpeHHOe npaAMonnHenHoe ABuxkeHne. CaoboaHoe
nageHue Ten. BpalwiaTtenbHoe ABUXKEHME U ero KNHEMATMYEecKMe napameTpbl. CBA3b Mexay
YrnoBou v NMHENHOW CKOPOCTSAMWN.

[JeMoHCTpauun:BnaeoponMkn U npeseHTaunmm HarnggHo AeMOHCTpUpytolme
3aBMCUMOCTb  TpaekTopuM OT BblbOpa CcUCTEMbl OTcYyeTa,BUabl  MeXaHWUYecKoro
ABWKEHMNS,3aBMCUMOCTb YCKOPEHUS TeNna OT ero Macchbl U Cunbl, AENCTBYIOLLIEN Ha TeNo.

MpakTu4yeckne 3aHATUA:pPELLEHNE N aHaNM3 3a4ad, HanpaBneHHbIX HA NMOHUMaHue
N 3arNnoOMMHaHWE OCHOBHbIX 3aKOHOMEPHOCTEN N (POpMyn paBHOMEPHOIro NPAMOSIMHENHOIO
ABWXEHUS,HEPaBHOMEPHOIO NPSAMOSIMHENHOIO ABWKEHUS,paBHOYCKOPEHHOIO
NPAMOSNIMHENHOIO ABMXEHUSA, paBHOMEPHOrOBpaLLaTENbHOMO ABUXEHNS.

CamocTtosaTenbHas paboTa: peweHune 3agad no teme 1.1. KnHemaTtuka. NoarotoBka
N YCTHOE BbICTYNEHNE C pedepaTom.

Tema 1.2. OuHamuka. OCHOBHbIE MOHATUA OWHAMWKN: MHEPUMSl, Macca, cuna.
3akoHbl HbloTOHa. 3akoH BceMUpHOro TsaroteHus. Cuna TskecTw, cuna ynpyroctu. Bec,
HEBECOMOCTb.

OeMoHcTpaumMmu:  BMOEOPOSNIMKW,  MNpe3eHTauuMm U NpuUMepbl,  HarnggHo
AEMOHCTPUPYIOLLNECIIOXEHNE CUI, PABEHCTBO U NPOTUBOMOJSIOXKHOCTbL HanpaBfiEHUsST CUN
AENCTBMS MU NPOTMBOLAENCTBUSA, 3aBMCUMOCTb CWUMbl YNPYroctu oT gedopmaumn, cunbl
TPEHUA, HEBECOMOCTb.

MpakTu4yeckue 3aHATUA: peLleHe U aHanus 3agay, HanpasfeHHbIX Ha NOHUMaHne
N 3anoMWHaHWe 3aKoHOB HblTOHa, cwunbl ynpyron gedopmaunn, Cunbl TpeHus,
LEHTPOCTPEMUTENBHOWN CUSIbI, CUMbl NMPUTSKEHUS.

CamocTtosaTenbHasa pabora: pelweHne 3agay no teme 1.2. lnHamumka. NoarotoBka
N YCTHOE BbICTYNfEHne Cc pedepaTom

Tema 1.3. 3aKoHbl coxpaHeHuss B MexaHuke. VImnynbc. 3aKOH COXpaHeHus
umnynbca. KuHeTmyeckaa v noTeHuuanbHasi 3Heprusi. 3akOoH COXPaHEHUSA 3SHEPrumu.
MexaHunyeckasa paboTta. MexaHmn4yeckasi MOWHOCTb. PeakTuBHOE OBMXEHME.

JemoHcTpauuu: BUEOPOSINKM, npeseHtauMm u“  nNpUMepHbl, HarnsgHo
AEMOHCTpUpYoLmnenepexo noTeHunanbHON 3HEPrMn B KUHETUYECKYHO SHEPTUIO U 06paTHO,
peakTUBHOE ABWXKEHNE.

MpakTu4yeckne 3aHATUA: peLleHe U aHanus 3agay, HanpasfeHHbIX Ha NOHUMaHne
N 3arNOMUHaHMEe 3aKOHOB COXPaHEHNA UMMYIbCa N SHEPINK, a Takke PU3NYECKUX BESTUYUH
— paboTa 1 MOLLHOCTb.
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CamocTtosaTenbHasa paboTa: peweHne 3agady no teme 1.3. 3aKkoHbl COXpaHEHMUs B
MexaHuke. [loarotoBka U YCTHOE BbICTYMeHne ¢ pedepaTom.

Tema 1.4. Ctatmka m rupgpoctatuka. CtaTtuka. LleHTp macc cuctembl Ten.
PasHoBecue. [laBneHue. 3akoH lNackans. 3akoH Apxumeaa.

OemMoHcTpauun:  BUOEOPONWKW,  MNpes3eHTauMM W NpuUMepbl,  HarnsgHo
AEMOHCTpUpyowmenposiereHne 3akoHallackana n Apxumeaa.

MpaKkTuyeckue 3aHATUA: peLleHre U aHann3 3adad, HanpaeneHHbIX Ha NMOHUMaHune
1 3anoMuHaHune 3akoHa lNMackana n Apxumeaa.

CamocTtosaTenbHasa paboTa: pelueHne 3agad no teme 1.4. Ctatmka n rmgpocrtaTtumka.
MoaroToBka 1 yCTHOE BbICTYMNNEHNE C pedepaTom.

Paspgen 2. MonekynspHasa dM3nka u TepMmoaMHamMmKa

Tema 2.1. OCHOBbI MONEKYNAPHO-KNHETUYECKOWN TeopruUn. OCHOBHbIE MOSNOXEHUS
MONEKYNsipHO-KUHeTMYeckon Teopun. Macca n pasmepbl Monekyn.bpoyHoBCcKoe ABMKEHME.
Ondbdysmsa. Cunbl 1 3HEPrus MEeXMONeKynsipHoro B3aumogencteus. CTpoeHune
razoobpasHbIX, Xnakux n Teepapix Tesi. CKOpoCTU OBMXEHUA MOMEKyn U Ux namMepeHue.
MpeanbHbin ras. [JaeneHune rasa. OCHOBHOE YypaBHEHWE MONEKYNAPHO-KMHETUYECKON
Teopun ra3oB. TemnepaTtypa n ee nsmepeHue. [asosble 3akOHbl. ABCOMOTHBIV HYNb TEeMMe-
paTypbl. TepmogmMHaMmmyeckas LiKana TeMnepaTypbl. YpaBHEHNE COCTOSIHUSA MaeanbHOro
rasa. MonspHaga raszoBas NOCTOSIHHas.

OemMoHCTpaummn:  BUOEOPONWKW,  MNpe3eHTaumMM W NpuUMepbl,  HarnsgHo
AEeMOHCTpUpYoLne BpoyHOBCKOE ABMXKEHME YacTuy, u anddysuio.

MpakTnyeckue 3aHATUA: peLleHre 1 aHanns3 3adad, HanpasneHHbIX Ha MOHUMaHWne
N 3arnoMunHaHue ypaBHeHus MeHgeneesa — KnanenpoHa, n3otepMmn4eckoro, n3o6apHoro u
N30XOPHOro MPOLIECCOB.

CamocTtosTenbHasa paboTta: peweHune 3agad no teme 2.1. OCHOBbI MOMEKYNSIPHO-
KMHeTn4yeckomn Teopun. NMogrotoBka U yCTHOE BbICTYNSIEHNE € pedrepaToM.

Tema 2.2. OcHoBbl TepmoguHaMMKW. OCHOBHbIE MOHATUS W OMpPeAeneHus.
BHyTpeHHsIs1 aHeprus cuctemol. BHYTpeHHAS aHeprus ngeanbHoro rasa. PaboTa 1 tennota
Kak oopMbl nepegadn 3Heprnn. TennoemMKoCcTb. YaenbHas TensoeMKOCTb. YpaBHeHue
Tennosoro 6anaHca. lNepBoe Hayano TepmoanHamuku. AgumabaTHbii npouecc. MpuHumn
pencteus  Tennoson  MawwuHbl. KM Tennosoro aeuratend. BTtopoe Havano
TepmogMHamukn. TepmoguMHamuyeckas Likana Temnepatyp. XonoAwuSibHble MalUWHBbI.
Tennosble asuratenun. OxpaHa Nnpupoasbl.

OeMoHcTpaumMmu:  BMOEOPONIMKW,  Npe3eHTauuMm U NpUMepbl,  HarnsgHo
AEMOHCTPUPYIOLLIMEN3MEHEHNE [OaBfEHUA rasa C WM3MEHEeHMEM TemnepaTtypbl npwu
NOCTOSIHHOM 00beMe, N30TePMUYECKNA N N300apHbIA NPOLIECCHI, UBMEHEHUE BHYTPEHHEN
3Heprum Ten npu coBepLUeHnn paboTbl, MOAENN TENNOBLIX ABUraTenen, KUNeHne Boabl Npu
NOHWXEHHOM [aBfeHUN, YCTPONCTBO M NPUHLUMN paboTbl NCUXpoMeTpa 1 rurpomeTpa.

MpakTu4yeckne 3aHATUA: peLleHne U aHanus 3agaY, HanpasfeHHbIX Ha MOHUMaHue
N 3anoMMHaHWe (U3NYECKNX BENUYMH TennoTa, paboTa, BHYTPEHHSAS 3Heprus Tena,
3aKOHOB MEPBOro M BTOPOro Hayana TepMOAWUHaMWKWM,M30MPOLECCOB B rasax, paboThbl
TENMoBbIX ABUraTeNen.

CamoctosiTenbHaa paboTta: peweHne 3agady no Teme 2.2. OCHOBbI
TepmoamMHamukun.llogrotoBka U YCTHOE BbICTYMNSIEHME C pedoepaToM.

Tema 2.3. CBouctBa napoB W Xxuakocten. lcnapeHne u KOHOEHcauus.
HacbllWeHHblIe N HEeHacbIWEHHbIE Nnapbl U MX cBoMcTBa. AGCONIOTHaAs M OTHOCUTENbHas
BNaXXHOCTb BO3adyxa. Toyka pocbl. KuneHue. 3aBMCUMOCTb TemnepaTtypbl KUMEHUs OT
AasneHus. CBoOWCTBa XWOKOCTEW. XapaKTepucTuMKa >KUAKOro COCTOSIHMS BellecTBa.
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[MOBEPXHOCTHBIVA CIIOM XUOKOCTU. JHEPrns MOBEPXHOCTHOrO Crios. ABMeHUs Ha rpaHuue
XMOKOCTW C TBepAbIM Tenom. KanunnspHble ABneHus.

JeMoHcTpauun:  BUOEOPONVKW,  Mpe3eHTauMm W1 NpUMepbl,  HarnsgHo
AEMOHCTPUPYIOLLME SIBIIEHUS UCNAPEeHUs U KOHOeHcauuu, NOBEPXHOCTHOIO HaTsHKeHMUS,
CMayYMBaHUA N KanuisspHOCTU XXUOKOCTEN.

MpakTuyeckue 3aHATUA: peLleHre U aHanns3 3agad, HanpaeneHHbIX Ha NMOHUMaHune
npoueccanapoobpas3oBaHunsi, NOHATUA BNAXHOCTb BO34yXa W MOBEPXHOCTHOE HaTshKeHue
XXNOKOCTEN.

CamocTtosTenbHaa paboTta: pelleHne 3agady no teme 2.3. CBoncTBa NapoB U
Xugkocten.lloarotoska 1 YCTHOE BbICTYNNEHUE C pedepaTomMm.

Tema 2.4. CBowuctBa TBepAbIX Ten. XapakTepucTuka TBEpOOro COCTOSIHUS
BelllecTBa. Ynpyrune cBonctea TBepAbix Ten. 3akoH ['yka. MexaHn4deckne cBoncTBa TBEPAbIX
Ten. TennoBoe pacluMpeHne TBepabiX Ten 1 XuakocTen. lNnasnexHne n Kpuctannuaaumsi.

OeMoHcTpaumMmu:  BMOEOPOSIMKW,  MNpe3eHTauuMm U NpuMepbl,  HarnagHo
AEMOHCTPUPYOLLMEKPUCTaNSbI, aMOp(HbIE BELLLECTBA, XUAKOKPUCTANNIMYECKNE TeNna N nx
cBOMCTBA.

lMpakTnyeckue 3aHATUA: PELLEHME N aHaNM3 3a4ad, HanpaBieHHbIX HA NOHUMaHWne
N 3anoMMHaHWE NPoLECCOB NNaBfeHusi, KpUctannmsaumm n TeNNOBOro pacluMpenust Ten.

CamocTtosiTenbHaa paboTta: pelweHne 3agad no teme 2.4. CBoncrtBa TBEpPAbIX
Ten.lMogrotoBka n YyCTHOE BbICTYNfEHUe ¢ pedepaTom.

Pasgen 3. dnekTpoanHamuka

Tema 3.1. OneKkTpocTaTtuka. ABNeHne anekTpmsauumn Ten. INeKTpu4ecknin 3apsa.
3aKkoH coxpaHeHus 3apsga. 3akoH KyrnoHa. 3nektpuyeckoe nosie. HanpskEHHOCTb
anekTpuyeckoro nongd. lMpuvHUMN cynepno3nuum nonen ToveuHblx 3apsgoB. Pabota no
nepemMeLLeHnio 3apsga, coBepLlaeMas cunamm anekTpudeckoro nons. loteHuwan w
pasHoCTb  noTeHuuanoB. [loBepxHOCTM paBHOro noTeHumana. CBaA3b  Mexay
HanNPsPKEHHOCTBID U Pa3HOCTbIO  MNoTeHumanoB. [1pOBOOHMKM W OUSNEKTPUKM B
3NEeKTpUYeCcKoM nose. InNeKkTpoeMKocTb. KoHAeHcaTopbl M WX COeOUHEHUs. JOHeprus
3MIEKTPMYECKOro nong 3apsKeHHoro KoHaeHcaTopa.

OeMoOHCTpaumn:  BUOEOPONUKW,  Npe3eHTauMM W NpuMepbl,  HarnsgHo
AEMOHCTPUPYIOLLNEB3aUMOOENCTBME  3apPSIKEHHbLIX Tefl, CBOWCTBA MPOBOAHWKOB W
AN3NEKTPUKOB B 3NIEKTPUYECKOM Nosie.

lMpakTnyeckue 3aHATUA: peLLEeHe N aHann3 3a4ad, HanpaBSieHHbIX HA NOHUMaHWe
N 3anOMWHAHME 3aKOHA COXPaHEeHWsA 3JNeKTpuYeckoro 3apsga v 3akoHa KynoHa,
HaNPSPKEHHOCTN 3NIEKTPUYECKOro MOSsl, 3HEeprun 3MeKTPUYEeCcKoro nosis, noTeHuyuana wu
pa3HOCTU NOTEHUMANOoB, 3NEKTPUYECKON eMKOCTM NPOBOAHMKA, KOHOEHCATOPOB.

CamocTosiTenbHas paborta: peLleHne 3agad no Teme 3.1.
OnektpoctaTtuka.llogrotToBka U YCTHOE BbICTYMNeHne ¢ pedepaTtom.

Tema 3.2. 3aKOHbI NOCTOAHHOIO TOKA.YCcnoBusi, Heob6xoanMble 451 BOSHUKHOBEHUS
N nogaepXkaHus anekTpuyeckoro Toka. Cuna Toka M nroTHOCTb Toka. 3akoH Oma ans
yyactka uenu 6e3 3C. 3aBUCMMOCTb 3NEKTPUYECKOro COMPOTMBIIEHUS OT MaTepuana,
ANVHBbI M NNowaan MNonepeyHoro ceyvyeHusl NpoBOAHMKA. 3aBUCUMOCTb 3MNEKTPUYECKOTO
COMPOTUBNEHUS NPOBOAHMKOB OT TEMMNEpPATypbl. ANEKTPOABUXKYLLIAA CMIa UCTOYHMKA TOKa.
3akoH Oma ans nonHou uenu. CoeamHenwe npoBoaHukoB. CoeauHeHMe MCTOYHUKOB
anekTpuyeckon sHeprmm B OGartapeto. 3akoH [xoynsi - JleHua. Pabota M MOLLHOCTb
3MEKTPMYECKOro Toka. TennoBoe AeNcTBME TOKa.

JeMoHcTpauun:  BMOEOPONUKW,  Mpe3eHTauMm W NpUMEPbl,  HarnsagHo
AEMOHCTPUPYIOLLMETENIOBOE AENCTBME TOKA.
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lMpakTnyeckue 3aHATUA: PELLEHME N aHanNM3 3a4a4v, HanpaBleHHbIX HA NOHUMAaHNe
N 3anomuHaHue 3akoHa Oma ans yyacTtka uenu, 3akoHa Oma ansa nosHown uenn,padboTbl
MOLLIHOCTU TOKa.

CamocTtosTenbHaa pabora: pelweHne 3agad no teme 3.2. 3aKOHbl MOCTOSIHHOrO
Toka.lloaroToBKka 1 ycTHOE BbICTYNSIeHne ¢ pedpepaTom.

Tema 3.3. dnekTpuyeckun Tok B nonynpoBoagHukax.CobcTBeHHas NpoBOANMOCTb
nonynpoBOoAHMKOB. [onynpoBogHUKOBbLIE NPUBOPHI.

HemMoHcTpaumu:  BMAEOPONWMKW,  MNpe3eHTauMM WU NpuMepbl,  HarnsgHo
AEMOHCTpUpYOLLME COBOCTBEHHYIO U MPUMECHYIO MNPOBOAUMOCTb MOMYNPOBOAHUKOB,
YCTPOWCTBO M NpUHUMN paboTbl NONynpOBOAHMKOBOIO AnoAa 1 TpaH3ncTopa.

MpakTuyeckne 3aHATUA: N3YyYEHNE U YKPerreHne MOHATUM, 3aKOHOMEPHOCTEN U
MeTO0B peLleHnsa 3agad no uaunke nosynpoBOAHUKOB.

CamocTtosTenbHaa pabota: pelueHne 3agady no teme 3.3. DNEKTPUYECKUA TOK B
nosnynpoBoAHukax. MNoarotoBka 1 yCTHOE BbICTYNIieHMe ¢ pedepaTomMm.

Tema 3.4. MarHuTtHOe none.OTKpbITUE MAarHUTHOrO Nonsi. Baanmogencrteme TOKOB.
[MOCTOAHHbIE MarHUTbl MMarHuTHoe none. MarHutHaa wuHaykuus.  [padumyeckoe
n3obpaxeHne MarHUTHbIX nofiern.MarHMTHaa MHAOYKUUS MPSIMOro MPOBOAHMKA C TOKOM.
3akoH Amnepa. MarHutHasa nocTosiHHas. MarHMTHoe none KaTylKuM M KPYroBOro TOKa.
MarHuTHbIN NOTOK. [lencTBMe MarHMTHOro Nonga Ha AswxyLwmincs 3apsg. Cuna JlopeHua.

[JeMoHcTpauun:  BMOEOPONMKW,  MNpe3eHTaumm W1 NpUMEPbl,  HarnsagHo
AEeMOHCTpUpYOLWMeonsIT ApcTena, B3aMMogencTeme npoBOAHUKOB C TOKAaMU, OTKIOHEHME
3MIEKTPOHHOrO My4Kka MarHUTHBLIM MOSNEM.

MpakTnyeckue 3aHATUA: n3yyeHue " yKpenneHue NMOHATUN,
3aKOHOMEpPHOCTEMMMETOA0B peLleHnsa 3agad Ha Temy 3.4MarHuTHoe none.

CamocTtosiTenbHaa paboTa: peweHuve 3agad no teme 3.4. MarHuTHOe norne.
lMogroTtoBka 1 YCTHOE BbICTYMNIieHWe ¢ pedepaTom.

Tema 3.5. dnekTpomarHuTHaa MHAYKUMA.OnbiT Papages. InNeKTpomMarHMTHas
MHOYKUMA. 3aKOH 3nekTpoMarHuTHou uHAaykuuu. [pasuno JleHua. CamouHaykuus.
MHOYKTMBHOCTb. QHEPrMs MarHUTHOMO NOJS.

OeMOHCTpauun:  BUOEOPONUKKW,  Mpe3eHTauMnm U NPUMeEpbl,  HarnsgHo
AEMOHCTpUpYoLLMeonbITel apages.
MpakTuyeckne 3aHATUA: n3yyeHue n yKpenneHve MOHSATUN,

3aKOHOMEPHOCTENMMETOA0B PeLLIeHMs 3aaay Ha Temy 3.5.3neKkTpoMarHuTHas MHAYKUWS.
CamocTosiTenbHasa paboTta: pelleHne 3agad no Teme 3.5. OnekTpomMarHUTHas
nHaykums. MoarotoBka U YCTHOE BLICTYMNEHME ¢ pechepaTom.

Paspen 4. Kone6aHuna n BonHbI

Tema 4.1. MexaHu4vyeckue Koneb6aHmsa u BonHbl. KonebaTenbHoe ABMXeEHME.
FapMmoHuyeckne konebanus. CBobogHble MexaHudeckne konedaHusi. JIMHenHble
MexaHudeckme konebatenbHble cucTembl. [lpeBpalieHne aHeprun npu kKornedaTtenbHOM
apmxkeHmn. CBoboaHble 3aTyxawwue MexaHuyeckne KonebaHusi.  BbIHYyXXOEHHble
MexaHu4yeckme konebaHus.

D,eMOHCTpaLI,I/IM: BNOEOPOJINKHN, npe3eHTaunmn n npumMmepsbl, HarnaaHo
,D,eMOHCTpVIpyI-OLLl,I/IeCBO60ﬂ,Hble N BblHYXOEHHble MEXaHN4EeCKne KonebaHus, pe3oHaHC.
npaKTI/I‘-IeCKMe 3aHATUA: n3yvyeHue n yKpenrneHne NOHATUN,

3aKOHOMEPHOCTEMMMETOAOB peLleHnsa 3agad Ha Temy 4.1. MexaHuyeckme konebaHus u
BOSIHbI. PaccmMoTpeHve MatemaTuyeckoro u  uanyeckoro (MPY>KMHHOrO MasiTHMKA),
MeXaHW4YeCKoro pe3oHaHca u ero y4€T B TEXHUKE.
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CamocTtosaTenbHaa paborta: peweHve 3agady no Teme 4.1. MexaHundeckue
konedaHnsa n BonHbl. NoarotoBka n yCTHOE BLICTYMMEHNE C pedepaTom.

Tema 4.2.Ynpyrue BorsHbl.[lonepeyHble U NpoaoSibHbIE BOJSIHbI. XapaKTepUCTUKK
BOMHbl. YpaBHeHune nnockon 6Geryuwen BonHbl. WHTepdepeHums BomH. [loHATME O
Andppakumm BomH. 3BYKOBbIE BOJSTHbI. YbTPa3ByK U €ro NpUMeEHEHME.

JeMoHcTpauun:  BUOEOPONVKW,  Mpe3eHTaumm W1 NpUMepbl,  HarnsgHo
AEMOHCTpUpYoLmneobpaszoBaHme 1 pacnpocTpaHeHne ynpyrux BOsH, 4acToTy KonebaHum u
BbICOTY TOHa 3BYKa.

MpakTnyeckue 3aHATUA: n3yyeHue n yKpenrneHue NMOHATUNA,
3aKOHOMEPHOCTENNMMETOA0B peLleHNa 3agad Ha TeMy 4.2. Yripyrne BOSIHbI.

CamocTtosiTenbHaa paboTa: peleHne 3agad no tTeme 4.2. Ynpyrme BOJHbI.
[MogroToBKa 1 yCTHOE BLICTYMEHNe ¢ pedepaTom.

Tema 4.3. OneKkTtpomMmarHuTHble KonebaHusa. CBob6oaHble 3nNeKTPOMarHUTHbIE
konebaHunsa B KOHType. lNpeBpalleHuns aHeprum B konebartenbHoM koHType. CobcTBeHHas
yacToTa KonebaHun B KOHType. 3aTyxarwwme anekTpomarHnuTHole konebaHusa. MeHepaTop
He3aTyxaloLmnX dNEeKTPOMarHUTHbIX konebaHun. BolHy>XAeHHbIe anekTpudeckue konebanus.
MepeMeHHbIN TOK M ero nonydyeHuwe. [eHepaTop NepemMeHHoro Toka. [encreyrouime
3HAYEHUs1 TOoKa M HanpsbkeHus. IHOYKTUBHOCTb M EMKOCTb B LENU NepeMeEHHOro TOKa.
AKTMBHOE, EMKOCTHOE M UHAOYKTUBHOE COMPOTUBMEHMUS. DNEKTPUYECKUIA pe30HaHC. 3akoH
Oma agnga yyactka uenu nepemMeHHoro Toka. Pabota M MOWHOCTb NEPEMEHHOro TOKa.
[MpeobpasoBaHne nepeMeHHOro Toka. TpaHcdopmatop. [lonydeHne, nepejadya wu
pacnpeneneHne aneKTPO3HEPTUN.

OeMoHcTpauun:.  BMOEOPONUKW,  Mpe3eHTauMm W1 NpUMEepPbl,  HarnsaHo
AEMOHCTpUpYoLWmMecBoboHbIE aNEKTPOMarHUTHble KonebaHus, nonyyeHue, nepegady um
pacnpeneneHne 3NeKTPO3Hepruu.

MpakTnyeckue 3aHATUA: n3yyeHue n yKpenneHue NMOHATUNA,
3aKOHOMEPHOCTENMMETOA0B peLLeHNd 3aaa4d Ha Temy 4.3. DneKTpomMarHuTHble kornebaHus.

CamocTtosTenbHaa paboTta: pelleHne 3agad no teme 4.3. OneKTpoOMarHUTHbIE
konebaHus. MNoaroToBka M YCTHOE BbICTYNNEHNE C pedhepaTom.

Tema 4.4. dneKTpoMarHUTHbIe BOJIHbI.ONEKTPOMArHMTHOE nosie Kak ocobbin BuA
MaTepun. OnNeKTpoOMarHuUTHble BOSHbl. CBOWCTBA 3MEKTPOMArHUTHbIX BOJSIH. OTKPbITbIN
konebartenbHbl KOHTYp. MN3o0peTeHne pagmo A.C. lNonosbiM. MNMoHATME O pagmnocBa3u.
[MprMeHeHMe 3NeKTPOMarHUTHbIX BOJSTH.

OdeMOHCTpauun:  BMAEOPONMKW,  Mpe3eHTauMm U NpuUMepbl,  HarnsigHo
AEMOHCTPUPYHOLLMEN3NTYYEHME N MPUEM INEKTPOMAarHUTHbLIX BOSTH, PaAMOCBS3b.
MpakTuyeckne 3aHATUA: n3yyeHue n yKpenneHve MOHATUN,

3aKOHOMEPHOCTENNMETOA0B peLLeHns 3agay Ha Temy 4.4. OnekTpoMarHUTHbIE BOJTHbI.
CamocTosiTenbHasa pab6oTta: pelweHue 3agady no Teme 4.4. OnekTpoMarHWUTHble
BOJSHbI. [TOAroTOBKa M YyCTHOE BLICTYNEHMe ¢ pechepaTom.

Pazpgen 5. Ontuka

Tema 5.1. leomeTpuueckasa ontuka. KopnyckynsipHas wn BOnHoBas Teopus
ceeTta.CkopocTb pacnpoctpaHeHusi ceeta. OCHOBHblE 3aKOHbl FEOMETPUYECKOWN OMTUKW.
ABGCONIOTHLIN N OTHOCUTENbHbLIN MOKasaTenu npenomneHns BellecTBa. V3obpaxeHnsa B
onTuUYecknx cuctemax. JInHabl.'mas kak ontudeckas cucrtema. Ontuyeckme npmbopsl.

OeMoHcTpauun:  BUOEOPONMKKM,  MpPe3eHTauum U1 NpUMepbl,  HarnsgHo
AEMOHCTPUPYIOLLNE 3aKOHbl OTPaXXEHUS U MNPENOMMEHUS CBeTa, MOSIHOE BHYTPEHHEE
oTpakeHune, NPMHUUNbLI paboTbl ONTUYECKMX NPMOOPOB.
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lMpakTnyeckue 3aHATUA: peLLEeHe N aHann3 3agad, HanpasBSieHHbIX HA NOHUMaHWe
NPSMOSIMHENHOTO  pPacnpoCTpaHEeHUs CcBeTa, 3aKOHOB OTPaXeHus U  NpenomMreHus,
NoCTPOeHNsa n3obpaxeHui B ONTUYECKMX CUCTEMAX.

CamocTtosaTenbHasa pabora: pelueHne 3agad no teme 5.1. NleomeTpunyeckas ontuka.
[MogroToBKa 1 yCTHOE BbICTYMEHNe ¢ pedepaTom.

Tema 5.2. BonHoBasa ontuka. VIHTepdepeHums ceeTa. KorepeHTHOCTb CBETOBbIX
nyyen. MHTepdepeHuunsa B TOHKMX nneHkax. MNonockl paBHoM TonwuHbl. Konbua HetoToHa.
Mcnonb3oBaHue vHTepepeHuumn B Hayke 1 TexHuke. dundpakuunsa ceeta. Judpakums Ha
lwenu B napanneneHblx nydyax. AudpakunmoHHas pewetka. lNoHatne o ronorpadun. [lo-
napusauusa nonepeyHsix BonH. MNonspusauunsa ceeta. [JBonHoe nyyenpenomneHue. lMNons-
poungbl. Ancnepcusa ceeta. Buabl cnektpoB. CnekTpbl ncnyckaHnsa. CnekTpbl NOrmoLeHus.
YnbTpaduonetoBoe U MHppakpacHoe msnyyeHus. PeHTreHoBckue nydn. VX npupoga u
CBOWCTBa.

deMoHcTpauun:  BUOEOPOSIMKKM,  Mpe3eHTauuM W NpUMepbl,  HarnsagHo
AEMOHCTpUpYyoLWMenHTepdEpPEeHUnN0 cBeTa, Andpakuuio ceeTa, MNonspusaumio CBeTa,
nosly4eHme cnekTpa ¢ NOMOLLbIO NPU3MbI, MOMy4YeHNe CrekTpa C MOMOLLBIO AN PaKLNOHHOM
peLueTKun, YCTPOMUCTBO CrNeKTpocKona.

lMpakTnyeckue 3aHATUA: peLLeHe N aHanu3 3a4ad, HanpaBSieHHbIX HA NOHUMaHWe
NHTepepeHLMn,Ancpakummn 1 Nonspusaunm CBETOBbIX BOSTH,AMCNEPCUN cBeTa.

CamocTtosiTenbHaa paboTa: peweHne 3agad no Teme 5.2. BonHoBasa onTuKa.
lMogroTtoBka 1 YCTHOE BbICTYMNSieHWe ¢ pedepaTom.

Paspen 6.OnemMeHTbl KBAaHTOBOM (PU3UNKM.

Tema 6.1. OcHOBBLI cneuuManbHOW TeOopuU OTHOCUTENbHOCTU. [locTynaThbl
cneunanbHOM Teopun OTHOCUTENBHOCTU. OTHOCUTENBHOCTL MPOMEXYTKOB BPEMEHM.
OTHOCUTENBHOCTb ANUHbLI TeN. PENATUBUCTCKMIA 3aKOH CINOXEHUsi CKOPOCTEN. 3aBUCUMOCTb
Maccbl OT ckopocTn. OCHOBHOW 3aKOH PENATUBUCTCKOM ANHAMMKN. CBA3b MeXay Maccom u
3HEeprnen.

demMoHcTpauuu: BNOEOPOINKN, npes3eHTauum " npumepsl, HarnsaHo
AEMOHCTPUPYIOLLMEPENSATUBUCTCKON MEXAHNKMN.

lMpakTnyeckue 3aHATUA: PELLEHME N aHanNM3 3a4ad, HanpaBeHHbIX Ha NMOHUMaHne
PEensiTUBUCTCKON MEXaHUKM.

CamocTtosaTenbHaa paboTa: peweHue 3agady no teme 6.1. OcHOBbI crneunansHON
Teopun OTHOCUTENbHOCTU. [oaroToBKa 1 YCTHOE BbICTYNNEHME ¢ pedepaTom.

Tema 6.2. KBaHTOBasa ontuka. KsaHtoBas runotesa NnaHka. PoToHbl. BHellHuin
doToadppekT. BHyTpeHHUN hoToahdekT. Tunbl OTOINEMEHTOB.

demMoHcTpauuu: BUOEOPOSNKM, npeseHTauMmM 1M NpUMEpPbI,  HarnggHo
OEMOHCTPUpPYOLLMEPOTOINEKT.
MpakTu4yeckue 3aHATUA: n3yyeHue n yKpenneHue NOHATUN,

3aKOHOMEPHOCTEMMMETOA0B peLLeHNs 3agad Ha Temy 6.2. KBaHToBasi onTuka.
CamocTtosiTenbHaa paboTa: peweHue 3agady no teme 6.2. KeaHToBasa onTuka.
lMogroTtoBka 1 YCTHOE BbICTYNsieHNe ¢ pedepaTom.

Tema 6.3. AtomHas ¢um3uka. PasBuTve B3rNALOB Ha CTPOEHME BeLlecTBa.
3aKOHOMEPHOCTU B aTOMHbIX CMekTpax Boaopoaa. AgepHas mogenb atoma. OnbiThbl
O.Pesepidopaa. Mogenb atoma Bogopoaa no H.bopy. KsaHToBble reHepaTopbl.

deMoHcTpauun: BUOeopOKA, Npe3eHTauumn 1 npumepsbl, HarnsaHo
AEMOHCTPUPYIOLLNE NUHENYATbIE CNEKTPLI Pa3NNYHbIX BELWECTB, U3Ny4YeHne nasepa
(kBaHTOBOrO reHepaTopa), CHETYMK MOHU3NPYIOLLMX N3NYYEHUA.

lMpakTnyeckue 3aHATUA: PELLEHME N aHANM3 3a4ad, HanpaBlEHHbIX HA NOHMMaHNe
N3rny4yeHns 1 NOrnoLleHns 3Heprun B atome, noctynatos bopa.
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CamoctosTenbHaa pabota: peweHne 3agad no Teme 6.3. ATomHas
domsunka.llogrotoBka 1 YCTHOE BLICTYNIEHNE C pedepaTom.

Tema 6.4. ApepHan dusunka. CoctaB sapa atoma. AgepHble Cunbl. QHEPTUSA CBA3M
aTOMHbIX a4ep.Buabl  pagnoakTUBHBIX  U3NYYEHUWU. OKCNepuMeHTallbHble MeToAbl
perncTpauun NOHU3NPYIOLWMX M3NyYyeHUn. 3aKoH pafvoakTUMBHOrO pacnaga. fApgepHble
peakuuun. [leneHve saep ypaHa. LlenHble saepHble peakuuun. TepmosgepHble peakumn.

OemMoHcTpaummn:  BUOEOPONWUKW,  MNpeseHTauMM W NpuUMepbl,  HarnsgHo
AEMOHCTpUpPYOLWMNEBNObl PagUOaKTUBHOIMO M3NYYEeHUS U SKCNepUMeEHTasbHble MeToabl
perncTpauun NOHN3NPYIOLLNX U3NYYEHWUNA.

lMpakTnyeckue 3aHATUA: peLLeHre N aHanua 3agad, HanpasfieHHbIX Ha NOHUMaHue
AAepHbIX peakunn, LenHbIX S4epHbIX peakuun N TepMOoSIAEPHbIX peaKkLmii.

CamocTosfiTenbHass paboTta: peweHve 3agady no Teme 6.4. HpepHas
domsunka.llogrotoBka 1 YCTHOE BbICTYNIEHNE C pedepaTom.

MpumepHbIe TeMbl pedepaToB
Manuneo Nanunen — ocHoBaTesb TOYHONO €CTECTBO3HAHMUS.
3HayeHne oTKpbITUI Manunes.
Mcaak HbtoTOH — co3gaTernb Knaccm4eckon ousnki.
3aKOHbl COXpaHEHUS B MEXaHUKE.
MonekynapHo-kKMHeTn4eckasa Teopusa ngeanbHblX ra3os.
lMnasma — 4yeTBEpTOE COCTOSIHME BELLeCTBa.
[Mpobnemsbl akonornmn, CBsA3aHHbIE C NCMNOMb30BaHMEM TEMNSTOBbLIX MaLUUH.
Buabl anekTpuyecknx paspagoB. AnekTpudeckme paspsaabl Ha cryxbe yenosek
Mcnonb3oBaHWe 3fekTpoO3HePrun B TpaHcnopTe.
10 Mawkn ®apagen — cosgaTesib y4eHuUst 00 aNeKTpoOMarHMTHOM norne.
11. Muxaun Bacunbesuny JIOMOHOCOB — y4eHbI SHLMKIONEOUCT.
12. AHgpe Mapn AMnep — OCHOBOMOMOXHUK 3NIEKTPOANHAMUKN.
13.Omunun XpnctmaHoBmuY J1eHL — pycCKnin onsmk.
14. XaHc KpucTtnaH Opcrteq — OCHOBOMOMNOXHMK 3N1EKTPOMarHeTnama.
15. bunongapHble TPaH3UCTOPbI.
16. AnekcaHgp CtenaHoBudy [lonoB — pycckui y4eHbl, nsobpeTtaTtens paguo.
17.3akoHbl Kupxroha ans anekTpmuyeckon Lenu.
18.TlepeMeHHbIN ANEKTPUYECKNIA TOK U €r0 NPUMEHEHNE.
19. KpnoaneKTpoHunKa (MUKPOINEKTPOHMKA N XONo4).
20.MonHuna — rasoBblil pa3psag B NPUPOLHbIX YCIOBUSAX.®
21. OTKpbITUE N NPUMEHEHNE BbICOKOTEMMEPATYPHOW CBEPXNPOBOAMMOCTU
22.lMpounssoacTBO, Nepeagada u UCNosfib30BaHNE ANEKTPOIHEPTUN.
23.YnbTpasByk (Nony4eHne, CBOMCTBA, NPUMEHEHNE).
24. dnsmnka n My3sblka.
25.Tonorpadus n ee npuMeHeHue.
26.[dndpakumnsa B HaLLEN XUIHMW.
27.0nTn4eckune sBNeHns B Npupoae.
28.CBeT — aneKTpoMarHMTHas BOSHa.
29.KoHCcTpyKuusa 1 Buabl nasepos.
30.J1a3epHble TEXHOMOMMN N UX UCNOJTb30BaHUE.
31.PeHTtreHoBckue ny4dn. ictopus oTkpbITUs. NpumeHeHue.
32.AnekcaHgp MpuropbeBny CTONETOB — PYCCKNA (PU3KK.
33.ATomMHas usuka.
34.N30T10nbI.
35. beckoHTaKkTHble MeTObl KOHTPOSIA TemnepaTtypbl.
36.Benuyanwine oTKpbITUA PU3NKN.
37.Uropb Bacunbesuy KypyatoB — pu3nk, opraHmsaTtop aToOMHOW HayKn U TEXHUKW.

CoNoOoO~wWNE
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38.Knaccudgukaums n xapakTepuUCTUKM 3rieMeHTapHbIX YacTul,.

39. KOHCTpYKUMOHHasa NpOYHOCTbL Matepurara u ee CBA3b CO CTPYKTYPOW.

40.MeTogbl HabnogeHUs 1M perncTpauun pagmoakTUBHBIX M3MYyYEHUM U YacTuu.e
MeToabl onpeaeneHust NITIOTHOCTMU.

41.Mopgenu aTtoma.

42.HaHoTexHONOiMa — MexgucuunnmHapHas obnactb (yHOaMeHTanbHOM U
NPUKNaaHOM HayKn! U TEXHUKM.

43.puMmeHeHne aaepHbIX peakTopoB.

44.CoBpemeHHas omsmyeckasi kKapTuHa Mmupa.

45.CoBpeMeHHble cpeacTea CBA3N.

46.MpnmeHeHne aBneHna potoaddekTa.

6. TEMATUYECKOE NNAHWPOBAHUE C ONPEAENEHMEM OCHOBHbIX
BMAOB YYEBHOU OEATEJIbHOCTU OBYYAIOLLUXCA

Bua yye6HOM paboThl O6bem Cemecmpsbl
4Yacos 1 2
MakcumanbHas yyebHasa Harpy3ka 96 42 54
(Bcero)
AyaunTtopHas y4yebOHasn paboTa 74 32 42
(ob6sa3aTenbHble y4yebHble 3aHATUA)
(Bcero)
B TOM YuCne:
nekuum 37 16 21
npakTuyecKkne 3aHaTna 37 16 21
BHeayanTopHasa (camocTosiTernibHas) 22 10 12
y4yeObHas pabota oOyuarouwerocs
(BCcero)
Utorosas atrectauus B chopme OunddhepeHumMpoBaHHbIN
3ayer
TEMATUYECKOE NMIAHUPOBAHUE
Ne CopepxaHue obyveHus KonuyectBo4yacoB
nn
AyauTOpHbIe 3aHATUA
1. BeegeHue 1
2. Pasgen 1. MexaHuka 14
Tema 1.1. KuHemaTuka. 6
Tema 1.2. QnHamuka. 4
Tema 1.3. 3aKOHbI COXpaHEHUS B MEXAHWKE. 2
Tema 1.4. CtaTuka n rmugpocraTuka. 2
3. Paspgen 2. MonekynsipHas ¢pusuka n TepmoanHaMmumka 12
Tema 2.1. OCHOBbI MONEKYNSAPHO-KMHETUYECKON TEOPUN. 3
Tema 2.2. OCHOBbI TEPMOLMHAMUKM. 3
Tema 2.3. CBOMCTBa NapoB U XNOKOCTEMN. 3

Tema 2.4. CBoncTtBa TBepAblX TeN. 3

4. Pazpgen 3. OnekTpoanHaMmumka 14
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Tema 3.1. OnekTpocTtaTtuka. 2
Tema 3.2. 3aKOHbl MOCTOAHHOMO TOKa. 2
Tema 3.3. DnekTpuyeckuit ToK B NOSTynpoBOaHUKAX. 2
Tema 3.4. MaruuTHOe none. 4
Tema 3.5. dnekTpoMarHUTHaa NHOYKLUMS. 4
. Paspen 4. Kone6aHua 1 BONHbI 13
Tema 4.1. MexaHn4yeckne konedaHns 1 BOSHbI. 2
Tema 4.2. Ynpyrue BOSHbl. 2
Tema 4.3. OnekTpoMarHuTHble konebaHus. 4
Tema 4.4. OnekTpoMarHUTHbIE BOSHbI. 5
. Paspen 5. OnTuka 10
Tema 5.1. leomeTpunyeckas onTuka. 5
Tema 5.2. BonHoBas onTuka. 5
. Pazpgen 6. 9nemMeHTbl KBAHTOBOU (PU3UNKMU. 10
Tema 6.1. OcHOBbI cneynanbHOW TeopPUn 2
OTHOCUTENBbHOCTU.
Tema 6.2. KBaHTOBas onTtuka. 3
Tema 6.3. AToMmHasa dusumka. 2
Tema 6.4. ApgepHasa dounsuka. 3
UTtoro: 74
BHeayauTopHas (camocTosiTenbHas) pabora
Pasgen 1. MexaHuka 4
PeweHuve 3agay Ha Temy 1.1. KuHematuka. 1
PeweHne 3agay Ha Temy 1.2. InHamuka. 1
PeweHune 3agay Ha Temy 1.3. 3aKkOHbl COXpaHEHUSI B MEXAHUKE. 1
Pewenne 3agay Ha Temy 1.4. CtaTtuka n rugpocraTuka. 1
Paspen 2. MonekynsapHasa du13nka n TepMmoaMHaMmKa 4
PeweHune 3agay Ha Temy 2.1. OCHOBbI MONEKYNSAPHO- 1
KWHETUYECKON TEOPUMN.
PeweHune 3agay Ha Temy 2.2. OCHOBbI TEPMOLAMHAMUKMN. 1
PeweHune 3agay Ha Temy 2.3. CBOMCTBA NApoB M XNOKOCTEN. 1
PeweHune 3agay Ha Temy 2.4. CBoricTBa TBEpAbIX TeN. 1
. Paspen 3. QnekTpoaMHaMmKa 4
Pewenne 3agay Ha Temy 3.1. DnekTpocTaTtumka. 1
PeweHne 3agay Ha Temy 3.2. 3akOHblI NOCTOSTHHOIO TOKA. 1
PelweHune 3agay Ha Temy 3.3. DNeKTpnYeckuin Tok B 1
NosynpoBOAHUKAX.
PeweHne 3agad Ha Temy 3.4. MarHMTHOE norse. 1
Paspen 4. KonebaHus 1 BOsHbI 4
PeweHune 3agay Ha Temy4.1. MexaHnyeckne konebaHus un 1
BOJTHbI.
PeweHne 3agad Ha Temy 4.2. Ynpyrue BOSHbI. 1
PelwweHne 3agay Ha Temy 4.3. SnekTpoMarHuTHble konebaHus. 1
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PeweHune 3agay Ha Temy 4.4. OnekTpoOMarHUTHbIE BOSHbI. 1
5. Pasgen 5. OnTuka 2
PeweHuve 3apay Ha Temy 5.1. [eomeTpudeckas onTtuka. 1
PelweHve 3agay Ha Temy 5.2. BornHoBas onTuka. 1
6. Paspen 6. dnemMmeHTbl KBaAaHTOBOU (PU3UKMN. 4
PeweHue 3agay Ha Temy 6.1. OcHOBbI crieyanbHOW 1
TEOpUUN OTHOCUTESIbHOCTMW.
PeweHuve 3apay Ha Temy 6.2. KBaHTOBas onTtuka. 1
PeweHne 3agad Ha Temy 6.3. ATOMHasa pusuka. 1
PeweHne 3agad Ha Temy 6.4. AnoepHasa dounsuka. 1
BCEIO: 22

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTUOBYYAIOLLUXCA

CopnepxxanneobyueHus XapaKkTep1cTMKa OCHOBHbIX BUAOB AEATENbHOCTH
obyuarowmxcs (Ha ypoBHe y4eOHbIXAEeNCTBUN)
BeegeHue YMEHMs  MOCTaHOBKM  Lenel  OeAaTenbHOCTW,  MiaHWpoBaHus

COBCTBEHHOW OEATEeNbHOCTU ANSA OOCTWKEHUS NOCTAaBMEHHbIX Lenen,
nNpeaABnOEHNA BO3MOXHbIX pe3ynbTaToB 3TUX AENCTBUIN, OpraHvsauuu
CaMOKOHTPONS W OUEHKM MOMyYeHHbIX pesynbtaToB. Passutune
CMOCOBHOCTM $CHO M TOYHO uM3naraTb CBOM MbICNW, JFIOMMYECKM
060CHOBbIBaTbL CBOK TOYKY 3pEHMUS, BOCMPUHMMATb M aHanusupoBaTb
MHeHns cobeceqHVKOB, NpU3HaBasa NpaBoO APYroro YernoBeka Ha MHoe
MHeHune. [MpousBefeHne namepeHns OU3NYECKUX BESTMYMH U OLeHKa
rpaHvubl  norpewHocTen wunsaMmepeHui. [lpeacraBneHve  rpaHuubl
norpeLHocTen M3MEpPeHUn npu MNOCTPOEeHUN rpadukos. YmeHue
BblCKa3blBaTb rMNoTe3bl And obbscCHeHMs HabnwgaeMbiX SBAEHWUNA.
YMeHve npegnaratb  Modenu  siBNeHWW.  YkasaHue  rpaHuy
NPUMEHNUMOCTN  (pU3MYEeCcKNX  3aKkoHOB.  M3noxeHne  OCHOBHbIX
NMONOXEHNA COBPEMEHHOW HayyHOW KapTuHbl Mupa. [lpuBegeHune
NPUMEPOB BINUSHUSA OTKPbITUA B (PU3UKE HA MPOrpecc B TEXHWUKE U
TexHonorum npoussoAcTea. Vcnonb3oBaHve WHTepHeTa ans nowvcka
MHdOpMaLINK.

Paspen 1. MexaHuka

Tema 1.1. KuHemaTtuka.

MpencTaBneHne MexaHN4ecKoro ABMXEHUS Tena ypaBHEHNAMHA
3aBMCMMOCTUN KOOPAMHAT W1 MPOEKUUEN CKOPOCTU OT BPEMEHW.
MpencTaBrneHne MexaHN4eckoro ABMXEHUs Tena rpadukamm
3aBMCUMOCTU KOOPAMHAT U NPOoeKUMen CKOPOCTM OT BPEMEHMU.
OnpegeneHve KoopAnMHaT NPOMAEHHOrO NyTW, CKOPOCTU N YCKOPEHNS
Tena no rpadvikaMm 3aBUCUMOCTM KOOPAUHAT U NPOEKLUIA CKOPOCTM OT
BpemeHn. OnpegeneHve koopanHaT NMPONGEHHOMO NyTU, CKOPOCTU U
YCKOpPEHUS Tena rno ypaBHEHUSIM 3aBUCMMOCTW KOOPAMHAT N MPOEKLniA
CKOPOCTM OT BpeMeHu. [poBeeHne CpaBHUTENBHOrO aHannsa
paBHOMEPHOrO U paBHOMNEPEMEHHOIO ABMKEHU. YKa3aHue
MCMNomMb30BaHNs NOCTYNaTENbHOrO U BpaLLaTeNbHOro ABMKEHUN B
TexHuke. MpuobpeTeHne onbiTa paboTbl B rpynne ¢ BbiNOMHEHNEM
pasnunyHbIX coumanbHbix ponen. PazpaboTka BO3MOXHOW CUCTEMbI
OENCTBUMA N KOHCTPYKLIMM ON1S 3KCMEepUMEHTanNbHOro onpeaeneHns
KnHemaTtunyeckux senuyuH. MNpegcrasnexHve nHopmauumn o Buaax
OBWXeHus B Buge tabnuubl.

Tema 1.2. JuHamuka.

3HaHMe OCHOBHBIX MOHATUIA OMHAMMKM (MHepuWs, mMacca, cuna, Bec,
HEeBEeCOMOCTb) U YMEHUE NPUMEHATb MX Ha MpakTuke. 3HaHWe cMbicna
3aKOHOB  AuHaMMKM  HbloTOHa,  MPUHUWMMOB  CymeprnosuumMn U
OTHOCUTENBHOCTW, W YMEHWE MPUMEHUTb 3HAHUS TMpPU  PELLUeHUU
npogpeccuoHarnbHbiX  3agad.  YMeHMe  npuBoaWUTb  MPUMEpbI
NPaKTUYECKOro NPUMEHEHUs! PU3NYECKMX 3aKOHOB MeXaHMKU.
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Tema 1.3. 3aKkoHbl
COXPaHEeHUs1 B MEXAHUKE.

lMpuMeHeHne 3akoHa COXpPaHEeHWs UWMMynbca AN BbIYMCIEHUS
M3MEHEHNN CKOPOCTEN Ten npu ux B3aumopencTeBumax. Mamepenue
paboThbl CMM M U3MEHEHNE KMHETUMYECKOW 3Heprnn Tena. BolumcneHune
paboThbl CUM U U3MEHEHNSA KMHETUYECKOW 3Heprnm Tena. BoluncneHue
noTeHUManbHON aHeprun Ten B rpaBuTauuoHHoM none. OnpegenexHve
noTeHUManbHOM 3HeprMm ynpyro AedopMMpOBaHHOrO Tena no
M3BECTHOM [AedopmMauun U XecTkocTu Tena. [lpuMeHeHue 3akoHa
COXpaHEeHMs1 MEXaHUYeCKOM 3JHeprum npu pacyeTax pes3ynbTaToB
B3aMMOENCTBUIA TN rpaBUTALVMOHHBIMI CUIaMn U CUlaMK YIPYrocTy.
YkazaHue rpaHuL MPMMEHMMOCTU 3aKOHOB MeXaHWKW. YKasaHue
YY4EOHbIX ANCUUNNNUH, NPU U3YYEHUN KOTOPbIX UCMOMb3YHTCH 3aKOHbI
COXpPaHEHMSI.

Tema 1.4. Ctatuka un

3HaHMEe OCHOBHLIX TMOJIOXXEHUN  CTaTUKK n rMapoCcTaTuKm, a
TakXeBrnageHne npuneMamn pelleHna TUNoBbIX 3agad. BnapeHve
TeopeTn4eCKMMN 3HAHUAMU MO UCMNOJIb30OBAHNIO OCHOBHbIX NOHATUA ”
3aKOHOB MeXaHN4YeCKoro paBHOBeCI/IFl.yMeHVIe MCNOJ1b30BaATb MOHATUA U
3aKOHbl MeXaHU4eCKoro paBHOBeCUA ONA pelleHna OCHOBHbIX 3agad
MeXaHUKWN.

MOJ'IeKyJ'IFIpHaFI CbI/ISI/IKa n TepMoanHamMunKa

rmgpocrtaTuka.
Paspen 2.

Tema 2.1. OcHOBBbI

MOSEKYNSAPHO-

KMHETUYECKON TEOPUN.

PelueHne 3agay ¢ npuMeHeHeM OCHOBHOTMO ypaBHEHMWS MOMEKYNspPHO-
KnHeTnyeckon Teopum raso. OnpegeneHve napameTpoB BeLLecTBa B
rasoobpasHoM COCTOSIHUM Ha OCHOBAHUW YypaBHEHUS COCTOSHWSA
nwgeanbHoro rasa. OnpegeneHve napameTpoB  BellecTBa B
rasoobpasHoOM COCTOSIHMM M MPOUCXOAALLMX NPOLECCOB Mo rpadukam
sasucumoctn p (T), V (T), p (V). lNpaktnyeckoe uccnegoBaHve
3asucumocTtun p (T), V (T), p (V). MNpeacrtaBnexHvne B Buae rpadukos
N30XOPHOro, M306apHOro 1 U30TEPMUYECKOTO NPoLLEeccoB. BeluncneHve
cpefHeln KMHEeTUYECKOW SHEepruy TenroBOro OBMXKEHUS MOMEeKyn no
M3BECTHOW TeMmnepaType BellecTBa. BbickasbiBaHue runotes Ans
06bACHEHNs HabnogaeMbix ABMEHUA. YKazaHue rpaHuy, NpUMeHMMOCTH
MoAenu «uaearnbHblv ra3» n 3akoHos MKT

Tema 2.2. OCHOBBbI
TEPMOANHAMMKMN.

PacuyéT konuuyectBa TennoTbl B npoueccax Tennonepenayun. Pacyet
KonmyecTBa TennoTbl, HEO6XOAUMOrO AN OCYLUEeCTBIEHNS 3a4aHHOMO
npotecca c Tennonepegadven. Pacyet nsmMeHeHns BHYTPEHHEN aHeprum
Ten, paboTbl M NepefaHHOro KOnM4ecTBa TennoThl C UCMONb30BaHNEM
nepBOro 3akoHa TepMoAMHaMuUkK. PacyeT paboTbl, COBEpPLLEHHOM ra3omMm,
no rpacpuky 3aBucumoctn p (V). BblumcneHve pabotbl rasa,
COBEPLUEHHOW MPU W3MEHEHWUM COCTOSIHMSA MO 3aMKHYTOMY LIMKIY.
Bbluucnenne KI1 npu coBeplleHun rasom paboTbl B npoLeccax
N3MEHEHWSI COCTOSIHMSA MO 3aMKHYTOMY Linkny. O6bsACHEHMEe NPUMHLMMNOB
OEeNCTBNSA TENMOBbLIX MalWH. [leMOHCTpaums ponu usmku B co3gaHnm
M COBEpPLUEHCTBOBaHWW TEMMOBbIX ABUratenen. WsnoxeHne cytu
akonormyecknx npobnem, o6ycrnoBneHHbIx paboTo  TEennoBbiIX
aBuratenen u npeanoxeHue Myt KX peLlleHus. YkasaHue rpaHuy,
NPUMEHNUMOCTN 3aKOHOB TEPMOAMHAMUKW. YMeHWe BeCcTU amanor,
BbICNYLUMBATb MHEHUE OMMOHEHTA, y4aCcTBOBATb B AUCKYCCUU, OTKPbITO
BblpaXaTb M OTCTaMBaTb CBOK TOYKY 3pEHUs. YKasaHue Yy4ebHbIX
OVCUMNIWH, NMPU N3Yy4YEeHUM KOTOPbIX MCMOMb3YIT y4ebHbIM MaTepuan
«OCHOBbI TEPMOANHAMKNY.

Tema 2.3. CBoncTBa
napoB U XXUOKOCTEN.

PacueT konuyectBa TennoTbl, HEOGXOAMMOro Ans OCYLIECTBNEHUs
npouecca nepexoaa BellecTBa W3 OAHOrO arperaTHOro COCTOSIHUA B
Apyroe. OKcnepuMeHTanbHOe WccrnenoBaHWe TEMNoBbIX CBOWCTB
BellecTBa. lNpuBedeHne NPUMepPOB KanNUMMSPHbIX SIBNEHWA B ObITy,
npupoge, TexHuke. MNpumeHeHue U3NYECKUX MOHATUIN U 3aKOHOB B
yyebHOM MaTepuarne npodyeccmoHarnbHoro xapakrepa. Micnonb3oBaHve
NHTepHeTa ansa noucka MHOpMaUuM o pa3paboTkax v NPUMEHEHUSX
COBPEMEHHbIX TBepbIX 1 aMOPdHLIX MaTepuarnos.

Tema 2.4. CBoncTBa
TBEPAbIX Ten.

PacueT konuyecTtBa TennoTbl, HEOOXOAMMOro [Afis OCYLLECTBMEHUS
npowecca nepexoda BeLWecTBa M3 OAHOrMo arperaTHOro COCTOSIHUSI B
apyroe. 3HaHMe TennoBbIX CBOWCTB  BellecTBa.ccnegoBaHue
MEeXaHN4YeCKNX CBOWCTB TBEpPAbIX Terl.

Pasgen 3. OnekrpognHamuka
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Tema 3.1.
QneKTpocTaTuKa.

BbluncneHve cun B3anMoaencTBusa ToYeYHbIX ANEeKTpUYeCKnx 3apAanaos.
Bbluncnenune Hanpsa>XeHHOCTU  3rNeKTpuyeckKoro nosfid OoAHOro wun
HECKONbKUX TOYEYHbIX ANEKTPUYECKNX Sapﬂ,D,OB.BbI‘-IVICJ'IeHI/Ie
noTeHunana J3JNeKTpU4YecKoro nomna oAHOro U HEeCKOJIbKUX TOYeYHbIX
ANEKTPUYECKUX 3apAaaos. Bbluncnenve QHEPInn 3INEKTPUYECKOIro nosnd
3apAKEeHHOro KoHaeHcaTopa. Pa3pa60TKa nnaHa n BO3MOXHOW CXEMbI
OencTeunm QKCNepuMeHTaribHoro onpegeneHunA AJIEKTPOEMKOCTHN
KOHOEeHCcaTopa n ,CWISJ'IGK'I'pVI'—IGCKOVI NPOHNMLAEMOCTUN BELLECTBA.

Tema 3.2. 3aKOHbI
NOCTOSAHHOIO TOKa.

OnpepgeneHue mMoLHOCTK anekTpuyeckoro Toka. Onpegenenne 34C u
BHYTPEHHEro COMPOTUBIIEHUSI UCTOYHMKA TOKa. BbinornHeHve pacyeToB
Cunbl TOKA W HaMpsbKEHUA Ha y4vacTKax SMEeKTPUYECKUX Lenen.
OObsCHEHVE Ha NpUMepe 3NEKTPUYECKON Lienn ¢ ABYMSI UCTOYHMKaMM
Toka (QOC), B KakoM cry4yae WCTOYHMK SNIEKTPUYECKON SHEpPrum
paboTaeT B pexxMme reHepaTtopa, a B KakoM — B pexumMe notpeburens.
OnpegeneHne Temnepatypbl HWUTM  HakanueaHus. [MpoBeaeHue
CpaBHMTENBHOIO aHanM3a nosynpoBOAHUKOBbLIX AMOL0B U TPUOAOB.

Tema 3.3. DnekTpudeckun
TOK B NONYNpPOBOAHMKAX.

3HaHue o npupoae 3J1EKTPMYEeCKOro Toka B nojsiynpoBOoAHMKaX, BUOax
npoBoaANMOCTHU nonynpoBoAHUKOB, 3aBUCUMOCTU npoBoaAMMOCTH
nonynpoBoAHUKOB OT TemMnepaTypbl U OCBELEeHHOCTWU, pa3fimynax B
Xapaktepe npoBoAMMOCTU MeXay NpoBOAHUKaAMWK, NONynpoBOAHUKaAMU
N ONI3NEKTPUKamMn n obnactb npuMeHeHna nonynpoBoaHUKOB.

Tema 3.4. MarHuTtHoe
none.

BbluncneHne cun, AENCTBYIOWNX HA NPOBOAHUK C TOKOM B MarHUTHOM
none. BbluncneHne cun, OEWCTBYOLIMX Ha 3SMNeKTPUYeCKUi 3apsag,
OBWXyWMACAS B MarHuTHom none. WccnepoBaHve — aBRNeHUn
3NEKTPOMAarHUTHOM WMHAYKUUKW, CaMOVHOYKUMW. BbluncrieHne aHeprum
MarHuTHoOro nonsi. ObbscHeHWe npuHUMna nencTeus
anektpoasuratensa. OObsicHeHMe nNpuHUMNA OENCTBMS reHepaTopa
SNEKTPMYECKOr0  ToKa W 3MEeKTPOU3MeEPUTENbHbIX  NPUBOpPOB.
OObsiCHEHNE pONM MarHUTHOro nonst 3eMIn B >KMU3HU pacTeHUn,
XWBOTHbIX, 4YenoBeka. [lpMBegeHWe nNPUMEPOB  MNPAKTUYECKOro
NPUMEHEHNS] UN3YYEHHbIX SIBNIEHWUA, 3aKOHOB, NPUOOPOB, YCTPOWMCTB.
lMpoBeneHne cpaBHUTENBHOIO aHanm3a CBOMCTB 3MIEKTPOCTaTUYECKOrO,
MarHUTHOrO M BUXPEBOro anekTpuyecknx nonen. OObACHEHWE Ha
npuMepe MarHUTHbIX SBNEHUA, NoYemy hr3nKy MOXHO paccmaTpmBaTb
KaK MeTaanCUUNInNHY.

Tema 3.5.
OneKkTpoMarHuTHas
NHOYKUNS.

YMeHue paccunTbiBaTh S C anekTpoMarHUTHOM MHOYKLMMK U
aHanManpoBaTb NPUYUHBI BOSHUKHOBEHMWS U CYLLIECTBOBAHUS SBNEHUS
3NEKTPOMarHUTHOM MHAYKLUN.

Paspnen 4. KonebaHus 1 BOnHbI

Tema 4.1. MexaHu4eckue
KoiebaHud v BOJHbI.

WccneposaHve 3aBucumocT nepuopa konebaHui mMaTemaTuyeckoro
MasiTHUKA OT €ero AfWHbl, Maccbl W aMnuTygbl  KoneGaHui.
WccnepoBanuve 3aBUcMocTy nepuoga kornedaHui rpysa Ha NpyXuHe ot
€ro MaccCbl N XeCTKOCTU MPYXUHbl. BblumcneHne nepmnoga konebaHum
MaTeEMATUYECKOrO MasiTHMKa MO M3BECTHOMY 3HAYeHW0 €ero AnuHbI.
BbluncneHve nepuoga konebaHum rpysa Ha NpyXuHe no U3BECTHbIM
3HA4YEHMSIM €ro MaccCbl M >XECTKOCTU MpYyXuHbl. BbipaboTka HaBbIKOB
BOCMpPVHMMATL, aHanu3aupoBaTb, nepepadaTtbiBaTb W MNpegbsaABnsiTb
WHpopMaUMO B COOTBETCTBUM C  MOCTaBIIEHHbIMU  3agavamu.
MpuBeneHne npumMepoB aBToKonebaTesrbHbIX MeXaHUYECKUX CUCTEM.
MpoBeneHne knaccudukaumm konebaHunn.

Tema 4.2. Ynpyrue BOrHbI.

nccnenoBaHve AnvHbI 3BYKOBOW BOSHbI MO pe3yrnbTataM HabnogeHumn
MHTEepdepeHLmmn 3BYKOBbIX BOIH. ObbsAcCHEHNE ABMNEHun
MHTepdepeHuMn N gudpakumm MexaHmdyeckmx BonH. lNpegcraeneHue
obrnactei  NpUMeHeHWst  ynbTpa3Byka W  MEpPCnekTMBbl  €ro
MCMNOMb30BaHNA B Pas3nuyHbIX 0BNacTax Hayku, TEXHWUKU, B MeAULMHE.
M3noxeHune cyTun akonorn4ecknx npobnem, CBA3aHHbIX C BO3AENCTBMEM
3BYKOBbIX BOJIH Ha OpraHu3M 4yenoseka.

Tema 4.3.
ONeKTPOMarHUTHbIE
konebaHus.

PacueT omnekTpoeMKOoCTM KoHaeHcaTopa. PacyeT MHAYKTUMBHOCTU
KaTywkn. MccnegoBaHune SIBMNEHWS 3MEKTPUYECKOTrO pesoHaHca B
nocnegosaresnbHoii Lienu. MNpoBeaeHve aHanorum Mexay puanyeckumm
BENUYMHAMMU, XapaKTePU3YIOLLMMU MEXAHNYECKYIO 1 SNEKTPOMAarHUTHYIO
koneGaTtesibHble cucTeMbl. PacyeT 3Ha4yeHW cunbl TOKa U HanpshkeHUst
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Ha aneMeHTax LenuM nepemeHHoro Toka. lccnegoBaHve npuHUUna
aenctema TpaHcdopmatopa. WccnepgoBaHue npuHUMna  OeWCTBUS
reHepatopa nepemMeHHOro Toka. Wcnonb3oBaHne WIHTepHeTa pAns

Feomepr-leCKaﬂ OMNTHUKa.

novcka wHdOpMaLuMM O COBPEMEHHbIX crnocobax nepegayu
3NEKTPO3HEPrum
Tema 4.4. OObsiCHEHNE NpUHUMMMANBHOrO pasnuuusa  nNpupoabl  yNpyrux wu
OneKTpoMarHuTHble 9MNEKTPOMarHUTHbIX BOSH. VI3NOXEeHWe CyTW 3KONOrmyeckux npobnem,
CBSI3aHHbIX C  3NIEKTPOMarHUTHbIMU  KonebaHusMn U1 BOMHaMMU.
BOJTHbI. O6bsiCHEHNEe ponyv  9MEKTPOMAarHWTHbIX BOJSIH B COBPEMEHHbIX
nccnegoBaHusix BceneHHon.
Paspen 5. OnTtuka
Tema 5.1. [MpuMeHeHne Ha npakTUKe 3aKOHOB OTPaXXeHUs U NpenomrieHnsa ceeta

npu peweHun 3agady. OnpegeneHne  cnekTparnbHbIX  FpaHUL
YYBCTBUTEMBHOCTU  YENOBEYeCKOro  rnasa. YMeHue  CTpOuTb
n3obpaxeHnsa NnpegMeToB, AaBaeMble NMIMH3aMu. PacyeT paccTosiHus oT
NUH3bI 00 n3obpaxeHnsa npegmeTta. PacdeT onTUYECKON CUIbl FNINH3bI.
N3mepeHme hOKYCHOro pacCTOAHMS NIMH3bI.

Tema 5.2. BonHoBas
onTuKa.

3HaHMe onpedeneHWin W CBOWCTBA SIBMEHUM  MHTepdepeHLmMm,
andpakuun, nonapusaumm u AMCNepcun dMNeKTPOMAarHUTHbIX BOJSIH.
lMpuBegeHne nNpuMepoB MOSBMEHWS B MPUPOAE W UCMONb30BaHUS B
TEXHUKE SABNEHUMN UWHTepdepeHunn, audpakumn, nonspusaumm u
avicnepcum ceeTa.

Pasgen

6. OnemMeHTbl KBaHTOBON (PUIUKN.

Tema 6.1. OcHOBBbI
crneunanbHOW Teopun
OTHOCUTESIbHOCTMW.

3HaHMEe  OCHOBHbIX MOHATUA, METOOOB W  3aKOHOB  TEeopuu
OoTHocuTenbHocTn, OOBbSACHEHNE OTHOCUTENBHOCTM  MPOMEXKYTKOB
BPEMEHW, OTHOCUTENbHOCTUN AJTUHbI TES.

Tema 6.2. KBaHTOBas
onTuka.

OO6bsicHeHne oToadekTa. PacyeT MaKkcUManbHOW KUHETUYECKOW
3Hepruu 3EKTPOHOB npu HOTO3NEKTPUIECKOM achbpexTe.
Onpegenenve paboTbl BbIxO4a 3MeKTpOHa MO rpaduky 3aBUCUMOCTYU
MaKCUMaribHOW KMHETUYECKOW SHEeprun POTOSMEKTPOHOB OT 4acToThl
ceeta. OOBACHEHWE KOpMYCKynsipHO-BOMHOBOIO Adyanu3Ma CBOWCTB
dotoHoB. OObBACHEHWE ponn KBaHTOBOW OMNTUKW B  PasBUTMK
COBPEMEHHOWN (PU3KKHU.

Tema 6.3. ATomHas
dousunka.

PacueT 4yacToTbl 1 ANWHbI BOSHBI UICMYCKAEMOro CBETa Npu nepexoae
aToma BogopoAa U3 O4HOMo CTalMoHapHOro COCTOSAHMSA B OPYroe.
OOGbsACHEHNE NMPOMCXOXOEHUA NMMHENYATOro CNekTpa atomMa Bogopoaa
W pasnuumsa NMMHenYaTbiX CNEKTPOB Pa3nnyHbIxX ra3os. MNMpuBegeHne
NPYMEPOB MCMONb30BaHNs fla3epa B COBPEMEHHOWN HayKe U TEXHUKE.
Vcnonb3oBaHue NHTepHeTa Anis nomcka MHopMauum o NepcrnekTmBax
NpYMEHeHNs nasepa.

Tema 6.4. ApepHas
dounsunka.

PacueTr sHeprum cBdAsm aTomHbix agep. OnpegeneHve 3apsiga U
MaccoBOro 4mcna aToMHOro sapa, BO3HMKaloWero B pesynbTare
pagMoaKkTMBHOMO pacnaga. BeluvcneHune aHeprum, ocsoboxaatoLencs
npu pagnoakTMBHoM pacnage. OnpegeneHve MpoaykToB sAepHOW
peakumn. BbluucneHne sHeprum, ocBoboXxaaloLencs npu SaepHbIX
peakumsx. [NoHMMaHWe npeMMyLecTB U HeJOCTATKOB UCNOMb30BaHWUS
aTOMHOW 3HEPrun U NOHU3UPYIOLLMX U3MNYYEHUA B MPOMBILLNIEHHOCTH,
mMeauumHe. MN3noxeHue cyTu 3aKonormdeckux npobnem, CBA3aHHbIX C
Buonormyeckum OeVCcTBUEM paguoakTUBHbBIX M3nydeHun. MNposegeHne
Knaccudukaumm  dnemMeHTapHbIX Yactuy, Mo X  PU3NYeCcKuM
Xapakrepuctvkam (Macce, 3apsay, BPEMEHU XU3HU, CIIMHY U T. 4.).

7. OMNMUCAHUE YYEBHO-METOAMYECKOIO U MATEPUAJIbHO-
TEXHUYECKOIO OBECNEYEHUA OEPA3OBATEJIbHOWU AEATENBHOCTW.

7.1.

MaTtepuanbHoO-TexHU4Yeckoe obecneyeHue

Peanusauua nporpaMmbl avcumMnnnHbl «®dusnka» TpebyeT Hanuuus yy4ebHoro
kabuHeTa ¢ 4OCTYNOM B VIHTEPHET.

MNomelleHne

kabuHeTa

yaoBneTBopsieT TpeboBaHnAM CaHuTapHo-

anugemuorniornyecknx npasvn n Hopmatmeos (CaHluH 2.4.2 Ne 178-02) n ocHaweHo
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TMNOBbIM 0GOpyaAoOBaHMEM, TOM u4ucne yd4ebHom mebenbio M cpeacTtBamm oByyYeHus,
AOCTaTOUHbIMM ANS BbINOMHEHNSS TpebOBaHUN K YPOBHIO MOArOTOBKM oby4vatowwmxcs. B
KabuHeTax AOMKHO ObiTb MynbTUMeauriHOe obopyaoBaHMe, MNOCPeaCcTBOM KOTOPOro
y4acTHMKM obpa3oBaTenbHOro npoLecca MoryT npocMaTpuBaTh BU3yarnbHY MHOpMaLnio
no u3y4aemon AMCUMNINHE, co3daBaTb NpeseHTauuu, Bugeomartepuansl n T. N.B cocras
y4ebHO-MeToaMYECKOrO U MaTepmanbHO-TEXHUYECKOro obecnedeHnsi nporpaMmbl y4ebHon
ANCUNNNUHBI «PU3nKa» BXOOAT:

* HarnsaHble Nocobus (KoMNNekTbl y4ebHbIX Tabnuy, NnakaTtoB U T. N.);

* NH(POPMALNOHHO-KOMMYHWKaLMOHHbIE CPEACTBA;

* 3KpPaHHO-3BYKOBbIE NOCOOMS;

* 9neKkTpocHabxeHne KabmHeTa;

* TEXHUYECKME cpeacTBa 0byyYeHus:;

* [EeMOHCTpauuoHHoe obopyaoBaHMe (06Wwero HasHadYeHuss U TemMaTuyeckue
Habopbl).

7.2. WHdopmaumoHHoe obecnevyeHne obyveHus
MNMepeyeHb y4yebHbIX n3naHuun, UHTepHeT-pecypcoB, AONOSTHUTENIbHON
nutepartypbl

B 6ubnmnoTteyHbi poHa BXoOAT y4ebHUKK, y4ebHO-MeToanyeckume komnnekTsl (YMK),
obecneynBarolime ocsoeHne ydyebHon aucuMnnHbl «Puamka», pekoMeHOOBaHHbIE WU
JonylwleHHble  Ans UCMNONb30BaHUA B NMpodyecCuoHanbHbiX  obpasoBaTenbHbIX
opraHusaumsax, peanusylwmx obpasoBaTernibHYylO nporpammy cpegHero  obuiero
obpasoBaHna B npegenax ocsoeHuss OOl CIMO Ha 6ase oCHOBHOrO o6LWero
obpasoBaHu4.

BubnuoteuHbln poHO MOXeT OblTb OOMOMHEH 3HUMKIIONEaUSMU, CNpPaBOYHUKaMW,
Hay4YHOW 1 Hay4HO-MONYNAPHOMN NUTepaTypon 1 Apyrumm nocobmsiMm no ousmnke.

B npouecce ocBoeHusa nporpammbl y4ebHOM AucuMnnuHbl «Pusnka» CTyaeHTbl
AOJMKHBbI UMETb BO3MOXHOCTb A0CTYNa K 3NIEKTPOHHBIM y4ebHbIM MaTepuanam no gumsuke,
nmerowmmMcesa B CBOBOAHOM AocTyne B ceTn IHTEPHET (3NEKTPOHHBIM KHUraM, NpakTUKymam,
TecTtam, maTepuanam EN3 v gp.).

PekomeHayemas nutepartypa:
Ona obyyarowmxcs

a) OCHOBHas nuTteparypa:

1. Hukepos, B.A. ®usunka: coBpemeHHbI kypc / B.A. HukepoB. — 4-e nsg. — Mocksa :
HawkoB mn K°, 2019. — 452 c. : vn. — Pexum poctyna: no noanmcke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262 (pata obpaweHusn: 01.10.2020). —
ISBN 978-5-394-03392-6. — TeKCT : 3NeKTPOHHbIN.

2. Ousmka : y4ebHUK pgns  obyvawwmxcs no  crneumanbHOCTSM  CpegHero
npocpeccrmoHanbHoro obpasosanusa : [12+] / U. WU. MonuaHoB, H. A. T'ynsesa, P. A.
BopgonaxeHko, XK. B. MekweHeBa ; nog pea. XK. B. MekweHeBon. — MockBa : YHBepcuTeT
CwuHeprusa, 2024. — 249 c. : wun.,, Tabn., cxem. — (CpegHee npodeccrnoHansHoe
obpasoBaHue). - Pexum aoctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=706850 (gata obpaiieHus: 14.09.2023). —
ISBN 978-5-4257-0600-3. — DOI 10.37791/978-5-4257-0600-3-2024-1-248. — TekcT :
AIIEKTPOHHbIN.

0) nononHUTenbHasa nuTepaTypa:

3. Maknwes I.A. dusuka. 10 knacc: y4eb. ana obuweobpasosat. yupexaeHun / 4.
Msaknwes, b.6. byxosues, H.H. Cotckun — M.: lNpoceelueHne, 2016 — 366 c.
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4. Makmwes IN.A. dusumka. 11 knacc : y4eb. ana obuweobpasoBaTt. opraHu3auun c
Npun. Ha 9nNeKkTpoH. Hocutene :6asoBbii M npodun. yposuu / I A. Msakuwes, b. b.
Byxosues, B. M. HapyruH — M. : lNpoceeweHune, 2016.— 399 c.

5. PbimkeBud A.ll. ®dusuka. 3agavyHmk. 10—11 kn.: nocobue ana oblieobpasosar.
yupexgenun / A.lN. PeimkeBuy — M.: [lpoa, 2017 — 188 c.

6. TawnbikoBa-bywkesny, N.U. duamka : yyebHuk : B 2 4. / .. TawnbikoBa-
BywkeBn4y. — 2-e u3g., ucnp. — MuHck : Boiwanwas wkona, 2014. — Y. 1. MexaHuka.
MonekynapHasa duanka u TepmoamHammka. dnekTpnyecTso U marHetnam. — 304 c. : wvn.,
CXEeM. - Pexum pocTtyna: no NOAMNUCKe. - URL:
http://biblioclub.ru/index.php?page=book&id=235732 (gnata obpaiieHuna: 01.10.2020). —
Bubnuorp. B kH. — ISBN 978-985-06-2505-2 (4. 1). - ISBN 978-985-06-2507-6. — TekcT :
3IEKTPOHHbIN.

7. TawnbikoBa-byuwkesuy, N.N. dusmka : y4yebHuk : B 2 4. / .. TawnbikoBa-
BywkeBny. — 2-e nag., ucnp. — MuHck : Belwanwas wkona, 2014. — 4. 2. Ontuka. KsaHToBas
dumsunka. CTpoeHue un pusnyeckne CBoMCTBa BellecTBa. — 232 C. : Un., cxeM., Tabn. — Pexum
poctyna: no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=460883 (naTa
obpaweHuna: 01.10.2020). — Bubnuorp. B kH. — ISBN 978-985-06-2506-9 (4. 2). - ISBN 978-
985-06-2507-6. — TEKCT : 3NIEKTPOHHbIN

8.Tpodhumosa T.U., NMasnosa 3.I". C60pHUK 3aaa4 Mo Kypcy PU3MKK C PELLUEHUSIMU. —
M.: Bbicwasa wkona, 2003. — 591 c. — PekomeHgoBaHo YMO

Ona npenopaBatenen

a) ocHOBHas nuTteparypa:

1. Teopus n metoamka obydeHuns uaunke : yuedbHoe nocobue : [16+] /
H.B. N'pebeHHnkoBa, M.I1. JlaHkuHa, O.E. JleBeHko, H.[". SUCMOHT ; noa oow. pea. M.I1.
JTaHknHoM ; OMCKuIM rocygapCTBEHHbIN yHMBepceuteT um. ®. M. [loctoeBckoro. — OMCK :
Owmckui rocyaapctBeHHbIn yHuBepeuteT nm. .M. octoesckoro, 2017. — 160 c. : Tabn.,
cxeMm. — Pexxum goctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=563143 (gaTta obpaLieHus:
08.02.2021). — bubnuorp.: c. 144-157. — ISBN 978-5-7779-2126-0. — TekcT :
ANEKTPOHHbIN.

2. JlykmaHoBa, A.P. MeToan4deckme peLleHusi No NpUMEHEHNI0O MHTEPHET pPecypcoB
Ha 3aHATuAX no cdumsnke / A.P. JlykmaHoBa ; balkupckui rocyaapcTBEHHbIN
negarormyecknin yHusepcutet nm. M. Akmynsbl, IHCTUTYT On3NKK, MaTeEMaTUKMK,
UMdPOBLIX U HAHOTEXHOMOMMN K Ap. — Ya : 6.u., 2020. — 54 c. : vn. — Pexum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=594250 (naTa
obpawteHnsa: 08.02.2021). — TeKCT : INEKTPOHHbLIN.
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0) pononHuTenbHas nuTeparypa:

1. ®epepanbHbir 3akoH OT 29.12.2012 Ne 273-03 «O6 obpasoBaHum B Poccuimckon
depepaummy.

2. lMpukas MuHuctepctBa obpasoBaHnsa n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUM dheaepanbHOro rocyaapcTBeHHOro obpasoBaTesnibHOro ctaHgapTa CcpeaHero
(nonHoro) obLero o6pasoBaHUsI».

3. MNpukasz MuHuctepctBa obpasoBaHua 1M Haykm PO ot 29.12.2014 Ne 1645 «O
BHeceHun wuameHeHun B [lpuka3d MwuHucTepctBa obpasoBaHua M Haykum Poccuimnckon
®epepaumm ot 17.05.2012 Ne 413 —OO6 yTBEpXAeHMM dheaepanbHOro rocyaapCTBEHHOIO
obpasoBaTenbHOro ctaHgapTa cpeaHero (nonHoro) obuwero obpasoBaHuslily.

4. lNucemo [enapTtameHTa rocygapCTBEHHOM MOMUTUKA B cepe NOAroTOBKU
pabouunx kagpos n ANMNO MuHuctepctea obpasoBaHus un Haykum PO ot 17.03.2015 Ne 06-259
«PekomeHgauumn no opraHmnsaumm nonyyYeHns cpegHero obuwero obpasoBaHns B npegenax
OCBOEHUSA obpasoBaTterbHbIX NporpaMMm cpegHero npodeccrmoHanbHoro obpasoBaHus Ha
Oase oOcHoBHOro obuwero obpasoBaHuMss C YydyeToM TpeboBaHu beaeparnbHbIX
rocyaapCTBeHHbIX oObpasoBaTeribHbIX CTaH4apToOB W noriyyaeMon npodeccum  unu
cneumanbHOCTM cpeaHero npodeccnoHanbHoro obpasoBaHms».

5. ®usuka : yu4ebHuk / A.A. MuHckun, I.HO. pakoBckun ; nog obw. pea. HO.N. uka,
H.C. lNypblweBon. — 4-e nsg., ucnp. — M. : POPYM : MUHOPA-M, 2017. — 560 c.

6. CamownneHko [l.U., Cepreee A.B. COopHMK 3agad m BOMPOCOB MO (PU3MKE:
Yyeb.nocobue gnsa cryg. cped. npod. obpasoBaHus. — 10-e u3g., ctepeotun. — M.:
Akagemusa, 2013. — 176 c.

7. CamowneHko N.U. Teopns n metoguka obydeHusa dusuke: y4eb. nocobue ans
npenogasatenen ccysos. — M., 2010.

8. nbuH B.A., Kygpsisues B.B. Vctopusa n metogonoruna gpusunkn. — M., 2014.

MHdopMaLmnoHHbIe 3NeKTPOHHO-06pa3oBaTesibHble pecypchbl
(MHTEepHeT-pecypchbl)

1. BupTtyansHaga obyyatrowas cpega Moodle <https://edu.vsu.ru>.
2. OnNEKTPOHHbIA  KYpC Ans  AACTaHUMOHHOro obyyeHnss «®Pusmka (CI1O
"MporpammupoBaHue B KOMMNbKOTEPHbIX

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

OBbC "MspaTtenbctBa "llaHb" https://e.lanbook.com

OBC "YHuBepcuTteTckaa bubnmoteka online" https://biblioclub.lib.vsu.ru
HauunoHnanbHbIn umndposomn pecypc "PYKOHT" https://rucont.ru

OBC "M3patenbctBa "flanb" https://e.lanbook.com

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

http://mediadidaktika.ru/
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