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1 NOACHUTEIIbHASA 3AMNMUCKA

Mporpamma obuieobpasoBaTenibHON yyebHom OUCLUMINHbI «Pnsmka»
npegHasHayeHa And wu3dydeHuss usmkn B nNpodeccuoHanbHbiX  obpasoBaTenbHbIX
opranmsaumax ClO, peanusylowmx obpasoBaTenbHyl nporpammy cpegHero obuiero
obpasoBaHunsa B npegeniax OCBOEHMSI OCHOBHOW MnpodieccnoHanbHon obpasoBaTefibHOM
nporpammbl  CMO (OOl ClNO) Ha 6Gase ocHOBHOrO o6wero obpa3oBaHus Npu
noaroToBke crneynanucToB cpegHero 3BeHa no cneuunanbHocTn 09.02.06 «CeTteBoe U
CUCTEMHOE agMUHUCTPUPOBAHUEY.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero obuiero
obpasoBaHus, NpeabsaBAsiEMbIX K CTPYKTYpe, COOEPXaHUK W pesynbTatam OCBOEHUS
yyebHon gucumnnuHel «dPusmka», B COOTBETCTBUM C PekomeHgaumamMu no opraHusauum
nonyyYyeHns cpegHero obuiero obpasoBaHus B npefeniax ocBOeHUss obpasoBaTerbHbIX
nporpaMmm cpegHero npocdeccnoHansHoro obpasoBaHna Ha 0a3e OCHOBHOro ob6Liero
o6pasoBaHust ¢ y4eToM TpeboBaHUN deaepanbHbiX rocygapCTBEHHbIX 06pa3oBaTenbHbIX
CTaHAapTOB M NOMy4aeMon cneunanbHOCTU cpeaHero npodeccnoHanbHoro o6pasoBaHms
(nncemo  [JenapTameHTa rocygapCTBEHHOM MOMUTUKM B cdpepe NoaroTtoBkM paboymx
kagpoB n OMNMNO MuHobpHaykn Poccum ot 17.03.2015 Ne 06-259), ¢ yd4etom [NpumepHon
OCHOBHOM 0bpasoBaTenbHOW nporpamMmbl cpeaHero obuwero obpasoBaHus, 040OpeHHOoM
peweHveM denepanbHOro Yy4ebHO- MeToaudeckoro obbeanHeHuss no  obwemy
obpaszoBaHuto (npotokon oT 28 utoHs 2016 r. Ne2/16-3).

CogepxaHue nporpammbl «dusmka» HanpaBneHO Ha AOCTWXKEHWE CcreayrLmnx
ueneu:

*  OCBOEHMWE 3HaHWM O pyHOAMEHTasbHbIX PU3NYECKMX 3aKOHAX M MpuHUMNaXx,
nexawux B OCHOBE COBPEMEHHOM (PU3NYECKON KapTUHbI MUpa; Hanbonee BaXKHbIX
OTKpbITMAX B 0Onactm usnkK, OKasaBLUMX oOnpedensiouiee BUSHWE Ha pasBuTUE
TEXHMKN U TEXHONOIMMK; MeToaax Hay4HOro No3HaHus NPUPoAbI;

*  OBNageHue ymMeHusMn npoBoauTb HabnoaeHus, nNnaHMpoBaTb U BbIMOMHATL
3KCMNEPUMEHTHI, BblABUraTb rMnoTesbl N CTPOUTb MOAENN, NPUMEHNATL MONYyYEeHHbIE 3HAHNS
no cusmke ana o6bsACHEHUS Pa3HOOOPa3HbIX PUBNYECKMX ABMEHUIA N CBOWCTB BELLECTB;
NMPakTUYEeCKNn  UCMNONb3oBaTb  (PU3NYECKME  3HAHUA;  OueHMBaTb  [AOCTOBEPHOCTb
€CTeCTBEeHHO-Hay4YHOW nHopmaumu;

*  pasBuTME MO3HaBaTESbHbIX MHTEPECOB, WHTENMEeKTyalnbHbIX W TBOPYECKUX
cnocobHocTen B npouecce npuobpeTeHuss 3HaHUM U YMeHUAW nNo  u3nke C

MCNoJib30BaAHNEM pa3nn4yHbIX MCTOYHMKOB VIHCbOpMaLI,I/IVI n COBpPEMEHHbIX
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MHGOPMAaLMNOHHbBIX TEXHOMNOMNM;

s  BOCNUTaHMe YOEeXOEHHOCTU B BO3MOXHOCTW MO3HAHUA 3aKOHOB MpUpOAabl,
NCMNONb30BaHNS OOCTWXKEHUA PU3NKM Ha 6naro pasBUTUSA YENOBEYECKOM LUMBUIM3aUNN;
HeobXoOMMOCTM COTpyAHMYECTBa B Mpouecce COBMECTHOrO BbINOSIHEHMS 3ajad,
YBaXUTENbHOIO OTHOLUEHUST K MHEHUIO OMMOoHeHTa npu obcyxaeHun npobnem
€CTECTBEHHO-HAy4YHOro COAEpXaHWsA; TOTOBHOCTM K MOpPanbHO-3TUYECKOW  OLEHKe
MCNONMb30BaHMA  Hay4HblX [OCTWXXEHWA, 4YyBCTBA OTBETCTBEHHOCTM 3a  3aluTy
OKpy>KatoLLlen cpeabl;

*  MCNOSMb30BaHME MPUOOPETEHHbIX 3HAHUA WU YMEHUA Ons  pelleHus
NnpPakTMYecknx 3agad NoBCeOHEBHOW XWU3HW, obecnedeHusi 6e30nacHOCTU COOCTBEHHOM
XWU3HW, paunOHanNbHOrO MNPUPOAOMNONbL30BAHMUS U OXPaHbl OKpyXallen cpeabl U
BO3MOXHOCTb NMPMMEHEHUS 3HAHMI MPU peLleHnn 3a4ad, BO3HUKAKOLWMX B NOCMeayoLEen
npodeccnoHanbHoOW AeATeNbHOCTH.

B nporpammy BKNOYEHO coAep)XaHWe, HanpaBneHHoe Ha opMmnpoBaHue Yy
CTYOEHTOB KOMMETEeHUUN, Heobxoanmbix Ans kadectseHHoro ocsoeHus OlMOIT CIO Ha
6ase ocHoBHOro obuiero obpasoBaHus C MosflydeHNneM cpegHero obuiero obpasoBaHus;

nporpaMmmbl NOArOTOBKKU crieumnanucToB cpeaHero 3seHa (MMNCC3).

2 OBLLASAA XAPAKTEPUCTUKA YYEBHOW OUCLIUIMIIUHBI « DU3UKA»

B ocHoBe yuebHon ancumnnuHbl «Pursmka» NexuT yctaHoBka Ha dOpPMUPOBaHUE Y
obyyaembix cucTeMbl 0a30BbiX MOHATMIA U3MKM W MPEACTaBNEHUA O COBPEMEHHOM
P13MYEeCKon KapTUHE MUpa, a Takke BblpaboTka yMEeHU NPUMEHATb PU3NYECKME 3HaAHUSA
Kak B NpocbeccroHanbHOn OeaTenbHOCTH, Tak 1 AN PELUEHUS XU3HEHHbIX 3a4av.

MHorne nonoxeHwns, pasBMBaemMble (U3MKOW, paccMaTpMBalOTCA Kak OCHOBa
CO3[aHus U UCMOMb30BaHNS MHPOPMALMOHHBLIX U KOMMYHUKaUMOHHBLIX TexHonoruni (UKT)
—OfdHOro n3 Hauboree 3Ha4YMMbIX TEXHOMOMMYECKUX AOCTMXKEHUA COBPEMEHHOWN
umBUIM3aLuu.

®dusvka [gaeT KNY K MOHUMaHMID MHOFOYUCIIEHHBIX SBAIEHMA U MNPOLECCOoB
oKpyatoLero mmpa (B eCTeCTBEHHO-Hay4YHbIX 061acTax, COUMONOrm, 9KOHOMUKE, A3bIKE,
nutepatype u ap.). B dwusnke dopmupyoTca MHOrve Buabl OEATENbHOCTU, KOTOpble
UMeKT MeTanpeaMeTHbIn  xapaktep. K HuM B nepByw o4vepefb OTHOCSTCA:
MoAenMpoBaHne OOBLEKTOB M MPOLECCOB, NPUMEHEHWE OCHOBHbLIX METOLOB MO3HAHUA,
CUCTEMHO-UH(POPMALIMOHHBIA aHanus, (opMynupoBaHUe rurnoTes, aHanmM3 U CUHTES,

CpaBHeHue, 0606LleHne, cnctemaTmnsauus, BoisiBIieHNE NPUYNHHO-CNeaCTBEHHbIX cBA3en,
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MOWUCK aHanoros, ynpaeneHne obbektamu W npoueccamn. VIMEHHO aTa AucuunnuvHa
NMo3BONsieT MO3HAaKOMUTb CTYAEHTOB C HAyYHbIMW MeTo4amMu MNO3HaHWS, HayuuTb WX
oTnMyaTh rMnoTesy oT TEOPUN, TEOPUIO OT SKCMEPUMEHTA.

®unsunka nmeeT o4eHb BOMbLLIOE N BCEBO3PACTAOLLEE YNCMIO MEXANCLUUNINHAPHBIX
CBSA3eN, MpUMYEM Ha YpPOBHE KaK MOHATUMHOrO annapata, Tak WM WHCTPYMEHTapus.
CkasaHHOe no3BONsSeT paccmaTpuBatb U3UKY KaK MeTaaucCLMnIIMHy, KoTopas
npenocTaBnseT MeXAMCUUNINHAPHBINA A3bIK ANA ONMCAHUS HAaYYHOW KapTUHbI MUpa.

dusnka aBnaetTca cuctemoobpasyrowmnm (akTopoM AN eCTeCTBEHHO-HayYHbIX
y4yebHbIX NpeaMeToB, MOCKOSIbKY (PU3Myeckue 3akoHbl fexaT B OCHOBE COoAepXXaHus
XMun, Guonorum, reorpacmm, acTpoOHOMUM N cneumnanbHbIX ANUCUMMNUH (TEXHUYecKas
MEeXaHuKa, ONeKTPOTEXHUKA, 93NEKTpoHMKa W Aap.). YyebHasa aucuunnuHa «dusmkar
co3gaeTt yHuBepcarnbHyto 6a3y ansa nsydeHus obuienpodeccnoHanbHbIX U crneumanbHbIX
ANCUMNIWH, 3aknagbiBas yHAaMeHT ansa nocreayouwero obyvyeHms CTyaeHTOoB.

O6nagasa norn4yeckon CTPOMHOCTLIO M OMMPAasiCb Ha JKCNepuMeHTanbHble GakThbl,
yyebHaa gucumnnumHa  «Pusmka» GopmMupyeT Yy CTYAEHTOB MNOAJSIMHHO Hay4yHoe
MUPOBO33peHne. dunsmka sBNAETCS OCHOBOW YYEHWS O MaTepuaribHOM MUpe WU peluaeT
npobnembl 3TOro Mupa.

N3yyeHne usmkn B npodeccnoHanbHbix 0bpas3oBaTenbHbIX OpraHM3aumsx,
peanuaylowmx obpasoBaTenbHyld nporpamMmmy cpegHero obuwiero obpasoBaHus B
npegenax ocsoeHna ONNOI CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHusi, UMEET CBOU
0COBEHHOCTN B 3aBUCUMMOCTM OT npochuna npodeccuoHanbHoro obpasoBaHus. 3TO
BblpaXaeTcsl B coaepXaHum oOy4yeHusi, KONMYecTBe 4acoB, BblOENAEeMbIX Ha M3y4YeHue
OTAENbHbIX TeM nporpamMmbl, rMybuHe nUx OCBOEHMSA CTyaeHTamu, obbeme M xapakrepe
NPaKTUYECKNX 3aHATUN, BUAAX BHEAyAUTOPHOW CaMOCTOATENbHOW paboThl CTYAEHTOB.

Mpwn 0OCBOEHUN crneunanbHOCTEN Ccno TeXHU4YecKoro npoduns
npoceccrnoHanbHoro obpasoBaHua Gu3nka ulydaetca OGonee yrnybneHHo, Kak
npocdmnbHas y4yebHas  gucuMnnMHa, yduTbiBalowWwas cneunduky OcBanmBaeMbIX
creunarnbHOCTEN.

B copepxaHum y4ebHoM ancumnimHbl No pmsmke Npu NogroToBke 0B6yyaroLmnXcs no
crneumanbHOCTAM  TeXHWYecKoro  npodwuns  npodeccroHanbHOro  obpasoBaHus
npocdmnbHONM coCTaBnsilOWEN NABNSEeTCA pasgen «JOnekTpoavHamMmuka», Tak — Kak
BGONbLWMHCTBO Npodeccuit n cneumanbHOCTEN, OTHOCALLMXCA K 3TOMY Npodunto, CBA3aHbl
C 3MEKTPOTEXHUKON U SNEKTPOHUKOWN.

TeopeTquCKme cBeageHnda no cbmsvn(e OONOJIHAKTCA AOEMOHCTpaunaMn "
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nabopaTtopHbiMK paboTamu.
N3yyeHne obuieobpasoBaTenbHon ydyebHom gucumnnnunHel «Puamnka» 3aBeplLuaeTcs
noasedeHnem UToros B bopMe aK3aMeHa B pamMkax aTTecTauum CTygeHTOB B npouecce

ocBoeHuna OlOI CIO ¢ nony4yeHnem cpegHero obuiero obpasosanus (MMCC3).

3 MECTO YYEBHOM AUCLUUNNUHbI B YYEEHOM NMNAHE

YyebHaa gucumnnuHa «Pusmka» ssnseTca yv4ebHbiM npegMeTom no BbiGopy w3
obsizaTtenbHon npeameTHon obnactn «EctectBeHHble Haykm» PIOC cpegHero obuuero
obpa3oBaHus.

B npodeccmoHanbHbix  obpasoBaTenbHbIX — OpraHu3auusx,  peanuayroLumnx
obGpasoBaTenbHyl0 nporpaMmmy cpegHero obuiero obpasoBaHuA B npefenax OCBOEHUS
ONAOIl CIO Ha 6a3e ocHoBHOro obuiero obpasoBaHus, ydebHaa gucumnimnHa «Pusnka»
nayyaetca B obuieobpasoBaTenbHoM uukne yyebHoro nnaHa OO CIO Ha 6ase
OCHOBHOro obuiero obpasoBaHus C nonyyeHnem cpegHero obuwero obpasoBaHus
(MCCa).

B yye6Hom nnaHe MIMCC3 mecto ydebHoOM gucumnnuHbl «Pnsmnka» — B cOCTaBe
obuwieobpasoBaTenbHbIX  Yy4EOHbIX  gucUMNIMH  NO  BbIOOpy, OpMUPYEMBIX K3
obasaTenbHbIX npegMeTHbix obnacten PrOC cpegHero obuwiero obpasoBaHus, Ans

cneuunanbHocTen CI1O cooTBeTCTBYHOWEro NPpodmnga NnpogeccnoHanbHoro odbpasoBaHums.

4 PE3YNbTATbl OCBOEHUA YYEBHOW OUCLMUMIUHDI

OcBoeHne cogepxaHma yyebHouM gucuunnuHbl  «®Pusmka» obecneymnBaeT
AOCTWXKEeHWe CTygeHTamMu cneayowmnx pesynbTaTos:

*  JINMHOCTHbIX:

— YyBCTBO rOPAOCTU WU YBaXXEHUA K WUCTOPUN U LOCTMXKEHUSIM OTEYEeCTBEHHOW
PU3MYEeCKon Hayku; usnyeckn rpamoTHoe noBedeHne B NpodeccnoHarbHON
AeaTenbHOCTU N BbITY Npu obpalleHun ¢ npubopammn n yCTponcTesamu;

— TOTOBHOCTb K MPOOOSMKEHUIO OOpa3oBaHMs U MNOBbLIWWEHMS KBanudukaumm B
n3bpaHHON nNpPodEeCCUOHANbHON AOEATENIbHOCTM U OOBLEKTUBHOE OCO3HaHME pPonu
U3NYECKMX KOMMNETEHLININ B 3TOM;

- YMEHMEe WUCMOomnb30BaTb [OOCTUXKEHUSI COBPEMEHHOW (U3NYECKON Haykn W
PU3NYECKMX TEXHOMOMMIA OS5 NOBbILWEHUST COBCTBEHHOIO MHTENEKTYarlbHOro pasBuUTyUs B
BbIOpaHHON NPOeCCMOHaNbHON AEATENBHOCTY;

- yMeHue camocTosiTeNbHO A06biBaTb HOBble ANns cebs dumanyeckme 3HaHus,
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ncrnonb3ysa Ans 3Toro A0CTYrMHblIE UCTOYHUKU NHpOopMaLnu;

— YMeHue BbICTpauBaTb KOHCTPYKTUBHblE B3aMMOOTHOLUEHUA B KOMaHZe no
pelueHunto obLmx 3agav;

— YMeHue yrnpaBndaTb CBOEW Mo3HaBaTenbHOW [OeATeNbHOCTbI0, MPOBOAUTL
CaMOOLEHKY YPOBHSI COBCTBEHHOIO MHTEMNMEKTYarbHOro pa3BuUTUS;

* MeTanpeaMeTHbIX:

— UCNOJSIb30BaHWe pasnu4YHbIX BUAOB NO3HaBaTeNbHOW OeATENbHOCTU AN peLleHns
dun3nveckmx 3agad, NnpUMeHeHne OCHOBHbIX METOAOB NO3HaHUA (HabnaeHUs, onMcaHms,
N3MEpeHns, IKCrnepumMeHTa) [Ans  MU3YYeHUs  pasfiMyHbiX CTOPOH  OKpYXatowen
AEeNCTBUTENBHOCTY;

— WUCNOMb30BaHME OCHOBHbIX WHTESNEKTyalnbHbIX Oonepauuin: NOCTaHOBKU 3ajdayu,
dopmMynupoBaHMs  rMnoTe3, aHanmMsa WU CWHTe3a, CpaBHeHusi, 0606LeHus,
cucrtemaTtusaumu, BbISIBIEHUA NPUYUHHO-CEACTBEHHbLIX CBA3€W, MOUCKa aHaroros,
opMynMpoBaHNA BbIBOAOB AN U3Yy4eHUs] PasfnU4YHbIX CTOPOH (bmsnyecknx oObekToB,
SIBMIEHUA U NPOLECCOB, C KOTOPbIMW BO3HMKAET HeobXOAUMOCTb CTasfikmBaTbCs B
npodeccnoHanbHon cdepe;

- YMeHue reHepupoBaTb WAeu W onpefenatb cpeacTtsa, Heobxoaumble Ans uX
peanusauuu,

— YMEHWEe WUCMOoNb30BaTb Pa3fMyHble WUCTOYHUKW AAs NonydYeHnsa usnyecKkom
MHdOpMauuK, oueHnBaTb ee A0CTOBEPHOCTb;

— YMeHVe aHanuM3nmpoBaTb U NpeacTaBnsaTb UHPOPMaUUIO B pa3nnyHbIX BUAAX;

- yMeHune nyobnu4yHo npencTaBnATb peaynbTaTbl COOCTBEHHOrO WUCCredoBaHWA,
BECTM [OUCKyCcCUKW, [OOCTYMHO W TapMOHMYHO co4YeTass cogepxaHne U opmbl
npeacraBnseMon nHpopmaumm;

*  npeaMeTHbIX:

— COPMUNPOBAHHOCTbL MPeACTaBlieHNN O pPorn U MecTe (PU3MKM B COBPEMEHHOU
Hay4yHOM KapTUHE Mupa; MNOHUMaHWEe {U3NYECKOM CYLLUHOCTM HabnogaemMbix BO
BceneHHon asneHun, ponv ou3MKn B (POPMUPOBaAHUN Kpyrosopa WU (PyHKLMOHANbHOW
rPaMoOTHOCTM YenoBeKa ANA peLleHns nNpakTu4eckmx 3agad;

— BrageHue ocHoBomnonararwMmm guandeckumMm NOHATUSAMU, 3aKOHOMEPHOCTAMMU,
3aKOHaMn U TeopusMU; YBEPEHHOe WCMNoSib30BaHWe (U3NYecKkon TepMUHOOrMN U
CUMBOJSIVIKMU;

— BnageHne OCHOBHbIMW MeTOo4aMu Hay4YHOro rMO3HaHUs, MWCMNonb3yeMbiMU B

cbmsvme: HabngeHMeM, onNnMcaHnewM, M3MepeHneM, SKCNepmmMeHTOM;
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- yMeHunsa obpabaTtbiBaTb pes3ynbTaTbl M3MEPEHUr, ObHapyXmBaTb 3aBMCUMOCTb
mMexay Uandeckummn BenuuMHaMn, OOBSACHATb MNONyYeHHble pes3ynbTaTbl U Aenatb
BbIBOAbI;

— CObOPMMPOBAHHOCTb YMEHUS peLlaTb Pu3ndeckme 3agayu;

- cPOPMMPOBAHHOCTb YMEHUSA MPUMEHSATb MOMyYeHHble 3HaHUSA AN 0ObACHEHUS
yCrnoBuM NpoTekaHnsa on3nYeckux SBneHun B npupoae, npodeccnoHansHon cgepe 1 ons
NPUHATUSA NPAKTUYECKUX PeLUEHNA B NOBCELHEBHOW XU3HW;

- COPMUPOBAHHOCTb COBCTBEHHOM MO3ULUMM MO OTHOLUEHMIO K OU3NYECKomn
nHdopMauumn, Nosly4aemMon U3 pasHbIX MICTOYHUKOB.

B pesynbTaTe udydeHuss auCLMNMHbL Y 0By4varowmxcs OpMUPYOTCA 3NEMEHTDI
cnefyowmnx obLmMx KoMneTeHUnn:

OK 01 BbibupaTb cnocobbl pelweHus 3agad npodeccnoHanbHONn OesTenbHOCTY,
NPUMEHUTESBHO K Pa3fIMYHbIM KOHTEKCTaM;

OK 02 OcyuwecTtBnaTb NOUCK, aHanu3 W WHTepnpeTauuio MHpopmaumn,
HeobxoauMon NS BbINOMHEHNA 3a4a4d Npod)eCCUoHanbHON AeATeNbHOCTHY;

OK 03 [lMnanupoBaTb M peanu3oBbiBaTb COOBCTBEHHOE NPOdECCUOHANBHOE W
NIMYHOCTHOE pas3BUTHE.

OK 04 PaboTtatb B Konnektmee u komaHge, adeKTMBHO B3anMOOENCTBOBATbL C
Konneramu, pykoBoACTBOM, KITMEHTamu;

OK 05 OcyLecTtBnATb YCTHYO Y MMCbMEHHYK KOMMYHUKALMIO Ha roCy4apCTBEHHOM
A3bIKe C y4EeTOM 0COBEHHOCTEN COLMANbHOIO U KyTNbTYPHOIO KOHTEKCTA;

OK 07 CopgencrtBoBaTb COXpaHEHUIO OKpyXalolen cpefbl, pecypcocbepexeHuto,
3hPeKTUBHO AENCTBOBATL B Ype3BbIYaANHbIX CUTYaLNSAX;

OK 09 Ncnonb3oBaTb MHOPMALMOHHBLIE TEXHONOMMK B NPOGECCUOHANbHOM

OeATEeSIbHOCTH,

5 COOEPXXAHMUE YYEBHOW OUCLIUMIINHDI

BBepeHue

dusnka — pyHOaMeHTanbHasa Hayka o npupoge.

EcTecTBEeHHO-Hay4HbI MEeTO NO3HAHUSA, ero BO3MOXHOCTU U rpaHnubl
NPUMEHNMOCTWN. DKCNEPUMEHT 1 TEOPUS B NpoLecce NO3HaHUS NpMpoabl.
MogennpoBaHne huandeckmx ssBeHnin n npoLeccoB. Ponb akcnepumeHTa u Teopun B
npowecce nos3HaHus npupoabl. Pusnyeckas BennunHa. NorpeliHoCT N3MepeHumn

pur3myeckmx BenuunH. dusmnyeckne 3akoHsbl. ['paHnLbl NPUMEHNMOCTU (PU3NHECKUX
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3aKOHOB. [1oHATHE 0 PM3MYEeCKOoN KapTUHE Mupa. 3HayeHne U3MKK NP OCBOEHUN
npodeccun CrNoO u cneuymansHocTten Cl10.
1. MexaHuka
1.1. KuHemaTuka

MexaHnyeckoe paBwmxkeHue. [lepemewteHne. [lytb. CkopocTb. PaBHoMepHoOe
NPSMOSNIMHENHOE ABWXeHUe. YckopeHne. PaBHONepeMeHHOEe NPAMOSIMHENHOE ABMXEHME.
CeobogHoe nageHue. [IBumxeHne Tena, OpOWEHHOr0O MOA4 YrAOM K TFOPU3OHTY.
PaBHOMepHOe ABMXeHME MO OKPY>KHOCTMW.

1.2. 3aKoHbl MexaHMK1 HbloTOHa

MepBbin 3akoH HbioToHa. Cuna. Macca. Wmnynec. BTopown 3akoH HbloToOHA.
OCHOBHOWN 3aKOH Knaccudeckon AvHamMuKku. TpeTuin 3akoH HbloToHa. 3akoH BCEMWUPHOTO
TaroteHus. [paBuTaunoHHoe none. Cuna taxectn. Bec. Cnocobbl namepeHus maccol Ten.
Cunbl B MEXAHUKE.

1.3. 3aKOHbI COXpaHeHUs1 B MeXaHUKe

3aKkoH coxpaHeHus umnynbca. PeaktuBHoe aBwkeHue. Pabota cunbl. Pabota
noteHumanbHbIX cun. MowHocTb. OHeprusa. KnHeTnyeckas aHeprud. [loTeHumanbHas
3Heprus. 3aKOH COXpPaHEHUsI MeXaHU4YeCcKon aHeprun. NpumeHeHne 3aKOHOB COXPaHEeHUS.

HdemoHcTpaumm

e 3aBUCMMOCTb TPAEKTOPMM OT BbIOOpA CUCTEMbI OTCYETA.

e Buabl MexaHn4eckoro gBMKEHUS.

e 3aBUCMMOCTb YCKOPEHUS Tena OT ero Macchbl U CUSbl, AENCTBYIOLLEN Ha Teso.

e CnoxeHue cun.

e PaBeHCTBO X NpPOTMBOMOMOXHOCTb  HanpaBneHWs cun  OEWCTBUMA U
NPOTUBOAENCTBMS.

e  3aBUCMMOCTb CUIbI YNPYrocty oT gecopmaumn.

e Cwunbl TpeHus.

e HesecomocCTb.

e PeakTnBHOe OBMXeHME.

e [lepexon NoTeHLMANbHOW 3HEPrMM B KNHETUYECKYO U 0BpaTHO.

JlabopamopHbie pabombi
e lccnepoBaHue OBMXEHUS Tena nog AencTBMEM NOCTOSIHHOW CUMbI.

e VI3yyeHue 3aKoHa CoOXpaHeHWUst Mnysbca.
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e CoxpaHeHMe MexaHM4YeCKON IHEPrnN NPU OABWXKEHUM Tena nog AeNCTBUEM CUI
TSDKECTU M YNPYrocTu.

e CpaBHeHue paboTbl CUMbl C UIBMEHEHNEM KMHETUYECKOWN SHEPIM Tena.

e 3yyeHne 3aKOHOB COXpPaHEHUSA Ha NpUMepe yaapa wapoB 1 6annnucTn4eckoro
MaaTHUKA.

e MN3yyeHMe 0coBeHHOCTEN CUSbI TPEHUS (CKOSBXEHWS).

2. OCHOBbI MONEKYNAPHON (PU3NKU U TEPMOAUHAMUKMU
2.1. OCHOBbI MOMEKYNAAPHO-KUHEeTUYecKou Teopun. UaeanbHbin ras

OCHOBHbIE MOMOXEHUS MOSEKYNAPHO-KNHETUYECKON Teopun. Pasmepbl M mMacca
Monekyn wu aTtomoB. bpoyHoBckoe gBwxkeHue. [duddysmsa. Cunbl n  3Heprus
MEXMONEKYNapHoro B3ammonenctand. CTpoeHne razoobpasHbix, XNakux n Teepabix Ten.
CKOpoCTM [OBWXEHUS Monekyn un ux usamepeHue. WpeanbHbln ras. [JaeneHve rasa.
OcHOBHOE ypaBHEeHME MONEKYNSpHO-KUHETMYECKOM Teopuu rasoB. TemnepaTtypa v ee
namepeHune. azoBble 3aKOHbl. ABCOMNIOTHLIN HYfb TemnepaTypbl. TepmoaMHamuyeckas
lKana TtemnepaTtypbl. YpaBHEHWE COCTOSHUA waeanbHoOro rasa. MonsipHas rasoBas
NOCTOSIHHAs.

2.2. OCHOBbI TEpMOAUHAMMUKHN

OcHOBHble NMOHATUA U onpeaeneHns. BHYTpeHHsst aHeprns cuctembl. BHYyTpeHHsAA
3Heprus wugeanbHoro rasa. Pabota u Tennota kak opMbl nepefadn  3HEpPruw.
TennoemkocTb. YaenbHasi TennoemKocTb. YpaBHeHue TennoBoro 6GanaHca. [lepsoe
Havyano TepmoanHamukn. AgmabaTHbin npouecc. MNpuHunn 4eNcTBMs TENSIOBON MaLUWHbI.
KMNA Tennosoro pgsuratend. BTtopoe Hayano TtepmoguvHamukn. TepmoanHamunyeckas
LKana Temnepartyp. XonogunbHble MawwmnHbl. Tennosbie apuratenu. OxpaHa npmpoabl.

2.3. CBoncrTBa naposB

NcnapeHne n KoHgeHcaumsi. HacbiweHHbIn nap u ero ceonctea. AbcontoTHasa u
OTHOCUTESNbHAas BAXHOCTb Bo3ayxa. Todka pockl. KuneHune. 3aBMCUMOCTb TeMnepaTypbl
KnuneHus oT gasneHud. lNeperpeTbin nap n ero NCrnosfib3oBaHME B TEXHUKE.

2.4. CBOMCTBA XMNAOKoOCTEN

XapakTepucTmka XXnoKkoro coCTosAHUS BellecTBa. [10BEPXHOCTHbLINM CION XXUAKOCTW.
OHeprna MNOBEPXHOCTHOIO Criosl. FIBNEeHMs Ha FpaHuue XUAKOCTU C TBEpAbIM TEroMm.
KanunnsipHole sBneHus.

2.5. CBoncTBa TBepAbIX Ten
Xapaktepuctuka TBepLoro COCTOSHUA BeLlecTBa. Ynpyrume CBOMCTBa TBepAbIX Ter.

3akoH Nyka. MexaHnyeckne cBoncTBa TBEpAbIX Ten. TennoBoe paclumpeHne TBepabiX Ten
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n xngkocten. NnaesneHne n Kpuctannuaaums.
[eMoHcTpaumn
e [IBMXKeHne BpOYyHOBCKMX YacTul,.

o [lndbpysus.

° M3ameHeHMe paBneHnsa rasa C M3MEHEHMUEM TeMmnepartypbl npm nNOCTOAHHOM

e V3oTepmunyeckmii n n3o6apHbIN NpoLEeCChI.

e VIaMeHeHWe BHYTpEHHEN 3Hepruu Ten npu cosepLlueHun paboThbl.

e Mopenu TennoBbIX ABUraTenen.

e KuneHune Boabl NpY NOHWKEHHOM [aBiEeHUMN.

e [lcuxpomeTp u rurpomeTp.

e fBNEeHMs NOBEPXHOCTHOIO HATSAXXEHUS U CMavMBaHUS.

e Kpuctannbl, amopgHble BeLLeCTBa, XUOKOKpUCTanInyeckme tena.

JlabopamopHbie pabombi

e VIamepeHune BNaXXHOCTU BO3ayXa.

e /IamepeHne NOBEPXHOCTHOIO HATSXKEHUSA KNOKOCTH.

e HabniogeHne npouecca kpuctannuaaumm MaydeHne gedopmaumm pacTskeHus.

e /I3yyeHune TennoBoro pacwmpeHnst TBepabix Ten.

e  MN3yyeHne ocobeHHOCTEN TEMMOBOro pacLUMPEHUs BOAbI.

3. dnekTpoaMHamumka
3.1. dneKkTpuyeckoe none

onekTpuyeckme  3apsagbl.  3akoH  coxpaHeHus  3apsiga. 3akoH  Kynowa.
OnekTtpunyeckoe none. HanpsXeHHOCTb anekTpuyeckoro nons. lMpuvHumMn cynepnosvumm
nonen. Pabota cun anektpoctatuyeckoro nons. NoteHuman. PasHOCTb NOTEHUManos.
OKBMNOTEHUMNanbHble MNOBEPXHOCTU. CBA3b MeXAy HanpsXKeHHOCTbD U Pas3HOCTbHO
NOTEHUMANoB aNeKTpMYeckoro nons. [uanekTpmkn B anektpnyeckom none. MNMonspusaums
ananekTpukoB. [MpoBogHukn B anektpudyeckom none. KongeHcaTtopbl. CoeauHeHue
KoHOeHcaTopoB B OaTapeto. JHeprnsa  3apsKeHHOro  KoHaeHcaTopa. OHeprus
3NEKTPUYECKOro nons.

3.2. 3aKOHbI MOCTOAHHOIO TOKa

YcnoBusi, Heobxoaumble AN BO3HUKHOBEHUS W NOAAEPXKAHUS 3NEKTPUYECKOro
Toka. Cmna Toka 1 nnoTHOCTb Toka. 3akoH Oma ansa yyacTtka uenu 6e3 3C. 3aBucnmocTb
3NEeKTPUYECKOro COMpoTUBNEHNA OT MaTepwana, OAvHbl M Mnowaau nonepevyHoro
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ceyeHnss NpoBOAHMKA. 3aBUCMMOCTb ISIEKTPUYECKOrO COMPOTMBEHUS MPOBOLAHMKOB OT
TemnepaTypbl. DNEKTPOABMXYLLAA cuna UCTOYHUKA Toka. 3akoH OMa ansa nonHom uernwu.
CoeanHeHne npoBogHukoB. CoeguHeHWe WCTOYHUKOB 3NIEKTPUYECKOM 3JHEpPrMn B
bartapeto. 3akoH [bxoynsa—JleHua. PaboTa M MOLHOCTb 9NEKTPUYECKOro Toka. Tennosoe
Jencrteme Toka.

3.3. ANeKTpu4eCcKMn TOK B pa3ninyHbIX cpeaax

OneKkTpuyeckMin TOK B MeTannax. JneKTpoHHbI ra3. PaboTta Bbixoaa.
OneKTpMYEeCKMn TOK B anekTponutax. onektponus. 3akoHbl Papages. [pumeHeHue
3NEKTPONnMn3a B TEXHUKE. DNEKTPUYECKMI TOK B rasax n Bakyyme. VMloHnsaums rasa. Bugbl
rasoBbIx pa3psagos. [MoHsaTMe o nna3me. CBOMCTBA N NPUMEHEHUE 3TTEKTPOHHBLIX MY4YKOB.
OneKTpruyeckni TOK B noslynpoBOAHMKAX. CobcTBeHHas NPOBOANUMOCTb
nonynpoBoAHUKOB. NMonynpoBoAHNKOBbLIE NPUBOPHLI.

3.4 MarHuTHoOe none.

Bektop uMHAYKUMM  MarHutHoro nond. [enctBsne MarHMTHOro nona  Ha
NPSMOSIMHENHbLIA NPOBOAHUK C TOKOM. 3akoH Awmnepa. Bsammogencrteme TOKOB.
MarHuTHbIn NOTOK. PaboTa no nepemeLieHno NpoBOAHMKA C TOKOM B MarHUTHOM Morie.
[encrteBne mMarHMTHOro nons Ha Aswxywmncs 3apsag. Cuna JlopeHua. Onpegenexuve
yOenbHoro 3apsiga. Yckoputenu 3apsiKeHHbIX YacTul,.

3.5. dneKkTpomarHuTHas MHAYKUMUA

OnekTpoMarHuTHas uHAykumsi. BuxpeBoe anekTpuyeckoe none. CaMouHOYKUMS.
OHeprus MarHUTHOro Nons.

HdemMoHcTpaumm

e BsanmopgencTtsue 3apsKeHHbIX Ten.

e [1pOBOAHUKKN B INIEKTPUYECKOM MOfe.

o [1M3NEeKTpUKKN B INIEKTPUYECKOM Mofe.

e KoHaeHcaTopbl.

e TennoBoe OeNCTBME INEKTPUYECKOro TOKa.

e CobcTBEHHAsA U NpUMECHas NPOBOAMMOCTbL NOJTYNPOBOAHUKOB.

e [lonynpoBOOHMKOBbLIN OMOA.

e TpaHaucTtop.

e OnbIT ApcTena.

e Bsaumopgencrteune nNpoBOAHMKOB C TOKAMMW.

e  OTKNOHEHNE QNIEKTPOHHOI0 Ny4yka MarHMTHbIM NoJsieM.
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e Onektpoasuratens.

e  OnekTtpomsmepuTenbHblie NpUbopbI.

e  OneKTpoMarHUTHas UHOYKUMS.

e  OnbITol apages.

e 3aBucumoctb J[C camMOMHAOYKLMM OT CKOPOCTU M3MEHEHUSI Cunbl ToKa W
WHOYKTUBHOCTW NPOBOAHMKA.

e Paborta anektporeHepaTopa.

e TpaHccopmaTop.

JlabopamopHbie pabomsbi

e W3yuyeHne 3akoHa Oma Aang ydyactka LUenu, nocrneaoBaTesnibHOro U
napannenbHOro coegMHeHns NPOBOLAHMKOB.

e WN3yyeHue 3akoHa OMa A58 NonHOM uenu.

e VI3yyeHune aBNeHUs anekTpoMarHUTHON UHOYKUUM.

e OnpepneneHune KoadpULUMEHTa NONE3HOro AEUCTBUS NEKTPUYECKOrO YarHMKa.

e OnpegeneHve TemnepaTypbl HUTU flaMMbl HAKaNMBaHUS.

e Onpegenenne 3C 1 BHYTPEHHENO COMPOTMBIEHNSA NCTOYHUKA HaMpPSHKEHNS.

4. Kone6aHnsa 1 BOnHbI
4.1. MexaHun4yeckune Kkoneb6aHus

KonebaTtenbHoe OBWXXEHMe. "apMOHUuYeckne konebaHus. CBoboaHble
MexaHunyeckne kKonebaHus. JIMHEeMHble MexaHudeckne KonebaTenbHble CUCTEMBI.
MpeBpallieHne 3Heprun npu konebaTtenbHoMm ABMXeHun. CBoOOAHbIE 3aTyxarowme
MexaHuyeckue konebaHus. BolHyXOeHHble MexaHudeckne konebaHus.

4.2. Ynpyrvue BOJHbI

lMonepeyHble U NPoAosbHblE BOMHbLI. XapaKTePUCTUKM BOSHbI. YpaBHEHME MITOCKON
Gerywen BonHbl. IHTepdepeHumsa BonH. NoHATME 0 agudpakumm BoSH. 3BYKOBbIE BOJSIHbI.
YnbTpasByK 1 €ro npuMeHeHue.

4.3. dneKTpoMarHuTHbIe KonebaHus

CBoboaHble  anekTpoMarHuTHble  konebanusi.  [lpeBpalleHne  aHeprum B
konebaTenbHOM KOHType. 3aTyxawlwime 3neKkTpoMarHuTHble konebaHus. [eHepaTop
He3aTyxalLWmnx  SNeKTPOMarHUTHbIX  konebaHui.  BbIHYyXXOEHHble — anekTpudeckue
konebaHus. NepemeHHbI TOK. [eHepaTop NepemMeHHOro Toka. EMKOCTHOE U MHOYKTUBHOE
COMpOTUBNEHNA NepemMeHHOro Toka. 3akoH Oma Anga aneKkTpuyYeckon Lenu nepemMeHHoro

Toka. Pabota M MOWHOCTb MEpeMEHHOro Toka. [eHepaTopbl Toka. TpaHcdopmaTopsbl.
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Toku BbicOKOM YacToThl. [TonydyeHune, nepefadva n pacnpegernieHne afeKTpoHEPrun.
4.4. AneKTpoMarHUTHbIe BOJIHbI

OneKTpoMarHUTHOE none kak ocobbi BUA MaTtepun. ONEKTPOMarHUTHbIE BOJSIHbI.
Bubpatop [epua. OTKpbITbIN KOnebaTtenbHbiM KOHTYp. W3o6petenne pagmo A. C.
lMonosbIM. NoHATME 0 pagnoceasn. NpumeHeHne aNeKTPOMarHUTHbIX BOJSTH.

[eMoHcTpaumn

e (CB0obGOAHbIE N BbIHYXKAEHHBIE MEXaHNYECKNEe KonebaHus.

e Pe3oHaHc.

e (O6pasoBaHue 1 pacnpocTpaHeHne yrnpyrnx BOsH.

e Yacrota konebaHun n BbiCOTa TOHA 3BYKa.

e (CB0OOOAHbIE 3MNEKTPOMArHUTHbIE kKonebaHus.

e Ocuunnorpamma nepemeHHoro Toka.

e KoHgeHcaTop B Uuenu nepeMeHHoro Toka.

e KaTywka MHOYKTUBHOCTU B LENU NepeMeHHoro Toka.

e PesoHaHc B nocnegoBaTteribHOM LEny NepeMeHHOro Toka.

e  Many4yeHne n npuem aneKTpoOMarHMTHbIX BOJSIH.

e Paanocsasb.

JlabopamopHbie pabomsbi

e W3yyeHne 3aBMCUMOCTU nepuoda konebaHUm HUTAHOrO (MNU NPYXUHHOTO)
MasiTHMKa OT AJIMHbl HATK (UM Macchbl rpy3a).

e  WHOYKTUBHbIE N EMKOCTHOE COMPOTUBIIEHNA B LIENN NepeMeHHOro Toka.

5. OnTuka
5.1. Mpupopaa ceeTta

CKopocCTb pacnpocTpaHeHusi cBeTa. 3aKOHbl OTPaKeHUs U NperioMrfieHust cBeTa.

MonHoe oTpaxeHue. JInH3bl. Na3 kak onTnyeckasa cuctema. OnTnyeckme npudopsl.
5.2. BonHoBbIe CBOUCTBa cBeTa

WHTepdepeHuna ceeta. KorepeHTHOCTb CBeTOBbIX Jyden. WHTepdepeHumna B
TOHKMX nnieHkax. [lonocbl paBHOM TONwwUHbL. Konbua HbloTOHA. Kcnonb3oBaHue
UHTepdepeHUMn B Hayke W TexHuke. [Oudpakums cseta. Oudpakuma Ha Lwenu B
napannesnbHbIX nyyax. AudpakunoHHas peweTka. NoHaTtne o ronorpacun. MNonspusauuna
nonepeyHblx BoOnH. [llonapusauma ceeta. [IBonHoe nyyenpenomneHue. [lonspouabl.
Ouncnepcua ceeta. Bugbl cnektpoB. CnekTpbl ucnyckaHua. CrnekTpbl MOrnoweHus.

YnbTpadumonetoBoe u MHpakpacHoe nanydyeHnd. PeHTreHoBckue nyyun. Vx npupoga u
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cBOWCTBa.
[eMoHcTpaumn
e  3aKOHbl OTPaXXeHUs U NPenoMeHns CBeTa.
e [losiHOe BHYTpEHHEE OTpaxeHue.
e  OnTu4yeckme npmbopsbl.
e VHTepdepeHuma ceeTa.
e [ndpakuus ceeTa.
o [lonapusaumsa ceerta.
e [lony4yeHne cnekTpa C NOMOLLbIO NPU3MBbI.
e [lony4eHwne crnekTpa ¢ NOMOLLbI ANPPAKLNOHHON peLLeTKH.
e CnekTpockorn.
JlabopamopHbie pabombi
e MN3yyeHune nsobpaxeHns NnpegMeToB B TOHKON NNH3E.

e  WN3yyeHue nHTepdepeHummn 1 andpakumm ceeta.

pagyvpoBKa CreKTpockona W onpefeneHne ANuHbl BOSHbI  CNEKTpanbHbIX
NNHUNA.
6. 9nemMeHTbl KBAaHTOBOWU (PU3UKKN
6.1. KBaHTOBas onTuUkKa

Tennosoe uanyveHune. PacnpegeneHne aHeprum B Cnektpe abContoTHO YEPHOro
Tena. KeaHtoBaa runotesa [lnaHka. ®OTOHbI. BHewHuMn doTo3anekTpuyecknin adpdexT.
BHyTpeHHUn poToacbdekT. Tunbl oToanemeHToB. [aBneHne cseTa. [loHATME O
KOpNyCKyNsipHO-BOSTHOBOW TEOpUK CBeTa.

6.2. ®nsmnka atoma

PasButne B3rNsgOB Ha CTPOEHME BewecTtBa. 3aKOHOMEPHOCTM B aTOMHbIX
cnekTpax Bogopoaa. AgepHas mogenb atoma. OnbiThl 3. Pesepdopaa. Mogens atoma
Bogopoga no H. bopy. lunotesa pge bponns. CooTHowWweHWe HeonpeaeneHHOCTeEN
"enseHbepra. KBaHTOBbIE reHeEpaTOpbI.

6.3. dn3nka aToMHOro ssapa

EcTtectBeHHas pagMoOakTMBHOCTb. 3akoH paamoakTMBHOro pacnaga. CnocoObl
HabngeHnss M perncTpaumm 3apsbkeHHbiX 4Yactuy. Oddekt BaBunosa —YepeHkosa.
CtpoeHue atomHoro sigpa. [edekT macchl, 3Heprusi CBsA3M M YCTOMYMBOCTb aTOMHbIX
anep. AgepHble peakumn. VCKycCTBeHHas pagmMoakTMBHOCTL. [lenieHve Tsxenbix agep.

LlenHasa spgepHass peakumsi. YnpaBnsemasi UenHas peakums. AgepHblin  peakTop.

LHokymeHm ynpasnsemcs npogpaMmmHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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lMonyyeHne paguoakTUBHBLIX M30TOMOB M WX NpuMeHeHue. buonorndeckoe pencreue
pPagVoaKTUBHbIX M3NyYEeHUIN. DNeMeHTapHble YacTuLbl.

[eMoHcTpaumn

o  doTo3hdeKT.

e JlMHen4aTble CNeKTpbl PasfnnUyHbIX BELLECTB.

e Many4deHwue nasepa (KBAHTOBOro reHepartopa).

e  CYeT4MK MOHM3MPYIOLLMX U3MYHEHWU.

7. 9Bonounsa BeceneHHon
7.1. CtpoeHue n pasButue BeceneHHomn

Hawa 3BesgHaa cuctema — [anaktuka. [pyrnme ranaktuku. beckoHe4yHOCTb
BceneHHon. lNoHaTMe o kocmonoruu. Pacwwupsiowanca BceneHHas. Mogenb ropsiyen
BceneHHon. CTpoeHue 1 npoucxoxaeHue [ranakTuk.

7.2. dBonouus 3se3q

Mnote3sa npoucxoxaeHmss COMHEYHOM CUCTEMbI. TepMOosiAepHbI  CUMHTES.
Mpobnema TepmosigepHoOW aHepreTukn. AHeprmss ConHua v 3Be3d. IBonouus 3Be3d.
MpouncxoxaeHne ConHevHon cnuctembl. TeMHaa MaTepus U TEMHasi SHEPrus.

HdemMoHcTpaumm

e ConHe4yHasa cuctema (Mogernb).

e ®doTorpadum nNnaHeT, caenaHHble C KOCMUYECKNX 30HO0B.

o Kapta JlyHbl n nnaHerT.

e CTtpoeHune n aontouusa BeceneHHon.

8. OCHOBbI cneynanbHOM TeOPUN OTHOCUTENTBHOCTHU

NHBapnaHTHOCTb MOAYyNsA CKOPOCTM cBeTa B Bakyyme. [locTynaTbl OWHLLTENHA.

[MpocTpaHCTBO U BpeMS crneumnanbHON Teopun OTHOCUTENBbHOCTU. CBSI3b MacChl U AHEPrun

cBOOOAHOM YacTuULbl. QHEPIUSi NOKOS.

MpumepHbIe TeMbl pechepaToB (AOKNAA0B), UHAUBUAYANbHbLIX MPOEKTOB

Anekcangp Npuropbesny CTONETOB — PYCCKUIN OU3NK.

Anekcangp CtenaHosud [1onoB — pycCcKui y4eHbln, n3obpeTtatens paguo.

AJ'IbTepHaTI/IBHaFI QHepreTuka.

AKyCcTuyeckne cBoncTBa nonynpoBOAHUKOB.

AHgpe Mapu AMnep — OCHOBOMOJSTOXHUK 3I1EKTPOANHAMUKM.

ACWHXPOHHbLIW aBUraTens.

LHokymeHm ynpasnsemcs npogpaMmmHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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AcTtepouabl.

ACTPOHOMUS HALLMX OHEN.

ATtomHas dumsuka. N3oTonbl. [IpuMeHeHne paamoakTUBHbLIX N30TOMOB.
BecKkoHTakTHble MeTobl KOHTPOIS TemnepaTypsbl.

BunonsipHble TpaH3nUCTopbI.

Bopuc CemeHoBmY Akobu — punank n nsobpertartens.

Bennuaniume oTKpbITUS (U3KKN.

Buagbl anekTpuyecknx paspsgoB. AnekTpudeckme paspsagbl Ha cryxbe yenoseka.
BnnaHue nedektoB Ha omsmnyeckme CBOMCTBa KpUCTansos.
BceneHHasa n TeMHasa maTtepus.

Manuneo Nanunen — ocHoBaTesb TOYHONO €CTECTBO3HAHMUS.
["onorpadus n ee npuMeHeHue.

[BWXeHne Tena nepeMeHHoOn Macchbl.

Andpakums B HaLWen XXU3HW.

Kngkne kpuctannel.

3akoHbl Kupxroda ans anekTpuyeckon Lenu.

3aKOHbI COXpaHeHUS1 B MEXaHUKE.

3HayeHue oTKpbITM Manunes.

Uropb Bacunbesuny KypyaTtoB — (pu3suk, opraHnsaTop aTOMHOW HAYKU U TEXHUKM.
Ncaak HeloTOH — co3gaTernb Knaccmyeckon onsnku.
Mcnonb3oBaHWe anekTpoaHeprun B TpaHCnopTe.

Knaccudumkaumsa n xapakTepucTukn dneMeHTapHbIX YacTuL,.
KoHCTpyKUMOHHAsi MPOYHOCTb MaTepuana n ee CBs3b CO CTPYKTYPOW.
KoHCTpyKLMA 1 BUObI Na3epos.

KpnoanekTpoHuka (MMKPO3NEKTPOHMKA N XOSOA).

JlazepHble TEXHOMNOMMN U UX UCMONb30BaHME.

JleoHapgo ga BuHYM — yyeHbIn n n3obpeTtartens.

MarHuTHble n3MepeHus (MPUHLMMNBI NOCTPOEHMS NPUBOPOB, Cnocobbl N3MepeHUs

MarHMTHOIO MOTOKA, MarHUTHOW MHOYKUMW).

Mawnkn ®apagen — cosgaTesnb y4eHusi 06 aNeKTpoOMarHMTHOM rorne.

Makc lNnaHk.

MeToa MeyeHbIX aTOMOB.

MeTtoabl HabngeHnsa n perncTpaumm pagnoakTUBHbBIX U3NYYEHUA N YacTul,.

MeToap! onpeperneHna NioTHOCTW.

LHokymeHm ynpasnsemcs npogpaMmmHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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* Muxaun BacuneeBn4 JIOMOHOCOB — Y4Y€HbIN SHLMKNONEANCT.
* Mogenu atoma. OnbIT Pesepdopaa.
* MonekynsapHo-kMHeTu4eckasa Teopusa ngearnbHbIX ra3os.
* MonHua — rasoBbIn paspsag B NPUPOAHbLIX YCNOBUSAX.
* HaHoTexHOnOrMa — MexaucuunnmHapHasa obnactb gyHOamMeHTanbHoOM W

NPUKNaZHON HayKU U TEXHWUKN.

* Hukona Tecna: u13Hb 1 HeOOblYaHbIE OTKPbLITUS.

* Hukonan KonepHuk — cosgaTenb refiMmoueHTpUYeckon CUCTEMbl MUpa.

* Hunec bop — oanH 13 cosgatenen coBpeMeHHON (PU3NKM.

* HykneocuHTes Bo BceneHHoM.

* OB6bsACHEHNEe POTOCKMHTE3A C TOYKN 3PEHUS PUIUKM.

« OnTnyeckue ABMNEHNs B Npupoae.

* OTKpbITUE N NPUMEHEHME BbICOKOTEMMNEPATYPHON CBEPXNPOBOANMOCTMW.

* [lepeMeHHbIN 3NEKTPUYECKUI TOK U €ro NMpUMEHEHMe.

* [lnasma — YyeTBepTOE COCTOSIHME BELLECTBA.

* [naHeTbl CONHEYHON CUCTEMBI.

* [NonynpoBOAHMKOBbBIE AATYMKN TEMMNEPATYPbI.

* [MpyMeHeHne XNOKUX KpUCTannoB B MPOMbILLSIEHHOCTU.

* [MpyMeHeHne siaepHbIX peakTopoB.

* Mpupona eppomarHeTmsma.

* [NpoGnembl 3KONOrMn, CBSA3aHHbIE C UCMOMb30BaHWEM TEMMOBbLIX MALLWH.

* [MponsBoacTBo, Nepegaya 1 NCNOSIb30BaHUE ANEKTPOIHEPTUN.

* [MpouncxoxaeHne CONHEYHOM CUCTEMBI.

* [NbesoanekTpnyeckui addeKT ero NPUMEHEHNE.

+ PasButune cpencrts cBs3u 1 paguo.

* PeakTuBHble aBUraTenu n OCHOBbI paboThbl TEMMOBOM MaLUUHbI.

* PenukroBoe n3any4deHue.

* PeHTreHoBckue ny4dn. Ictopust OTKpbITUSA. [IpUMEHeEHKe.

* PoxgeHne n aBonoums 3sess.

* Ponb K. 3. LInonkoBCKOro B pa3sBnT KOCMOHABTUKM.

» CBeT — aneKkTpoMarHuTHas BOSIHa.

* Ceprenn [lNaBnosud KoponeB — KOHCTPYKTOP M OpraHusaTop npou3BOACTBA
PaKeTHOKOCMUNYECKON TEXHUKMN.

* Cunbl TpeHus.

LHokymeHm ynpasnsemcs npogpaMmmHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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» CoBpeMeHHas CnyTHUKOBas CBA3b.

+ CoBpeMeHHas omsnyeckasi kKapTvHa Mupa.

» CoBpeMeHHble cpeacTBa CBA3W.

* CorHLIe — UCTOYHUK XU3HU Ha 3emne.

* TpaHchopmaTopbl.

* YnbTpasByk (MonyyYeHne, CBOMCTBA, NPUMEHEHNE).

* YnpaBnaembl TEpMOAOEPHbIN CUHTES.

* YcKopuUTEnu 3apsKeHHbIX YacTuL,.

* dusmka n My3sblka.

» duasnyeckme cBomcTBa aTMocdepbl.

* ®OTOSNEMEHTDI.

* ®oToappekT. lNprumeHeHne aBrneHns goToadekTa.

» XaHc KpuctmnaH 3pcTteq — OCHOBOMOJSIOXHUK 3fIEKTPOMarHeTuama.
* YepHble gblipbl.

* LLkana anekTpoMarHUTHbIX BOSH.

» OKonornyeckme npobrembl U BO3MOXHbIE NYTU UX PELUEHWS.

* OneKkTpoHHas NpoBOAUMOCTb MeTannoB. CBepXNnpoBOANMOCTb.

* OMunun XpuctmnaHosumy JleHL, —— pyCcCKUn on3uK.

LHokymeHm ynpasnsemcs npogpaMmmHbimu cpedcmeamu 1C Konnedx
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6 TEMATUYECKOE NMNIAHNPOBAHUE

Mpn peanusaumn copepxaHus obuweobpasoBatenbHoOM Yy4ebHON AUCUUNIIMHGI
«dunsnka» B npegenax ocsoeHnsa OMNOI CrNO Ha 6a3e ocHOBHOro obLero obpasoBaHma C
nonyyeHnem cpegHero obero obpasosanusa (MMCC3) makcumanbHasa yyebHasa Harpyska
obyvarowmxca no cneyunanbHoctam ClMO TexHn4yeckoro npoduns coctaenset 138 yaca,
N3 HUX ayamTtopHas (obsasatenbHas) Harpyska oby4darolmxcd, Bkrodvasi niabopaTopHble
paboTbl, — 120 4acoB; KOHCyNnbTaumm -12 4acoB M MPOMEXYTOYHYIO aTtTectaumo — 6

4acoB.

6.1 TemaTuyeckum nnaH

- KonuyectBO
Bup y4ye6HoM paboThbl
YacoB
AyauTtopHbie 3aHaTUA. CoagepkaHme o6yyYeHus
Beegenve 2
Pasgen 1. MexaHuka 22
Pasgen 2. MonekynspHas ¢usuka. TepmogmHamuka 14
Pasgen 3. OnekTpoamMHamuka 36
Pasgen 4. KonebaHus v BOMHbI 12
Paspgen 5. Ontuka 10
Pasgen 6. OcHOBbI cneuuansHOn TEopuM OTHOCUTENBHOCTH 2
Pasgen 7. OnemMeHTbl KBAaHTOBOW hU3MKK 12
Paspgen 8. 3sontounsa BeceneHHon 10
Utoro 126
BHeayauTopHas camocTosiTenbHasa paboTta
CamocTtosTenbHas paboTa 12
[TpomexymoyHassi ammecmauyusi
Utoro 138

LHokymeHm ynpasnsemcs npogpaMmmHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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6.2 TemaTnyeckoe nnaHMpoBaHue y4e6HON ANCLUUNIUHbBI
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2 cemecmp 138 90 30 12 6
BeedeHue 2 2
1 Qu3suka — pyHOaMeHmarnbHas Hayka o rnpupode. 3HayeHue hu3uKu 2/2 2/2
npu oceoeHuu crieyuanabHocmu Cl10.
Pazden 1. MexaHuka. 22 16 6
Tema 1.1. KuHemamuka.
MexaHuyeckoe O0suxeHue mena. [lepemeweHue. Ckopocmb.
. Cxewmbl, C6opHuK. Ne
2 lMymsb. [lpamonuHeliHoe pasHOMepHoe O8UXeHUe. YCKOopeHue. 2/4 2/4
o rnnakamel 438,439
PagHornepemeHHOe rnpsIMOTUHEUHOe O8UXEHUE.
HepasHomepHoe O8uUXeHUe. MezHoeeHHas CKOpOCMb.
3 PasHoyckopeHHoe 0OsuxeHue. YckopeHue. CeobodHoe nadeHue 2/6 2/6
PasHomepHoe dsuxeHue no OKPYXHOCMU.
LleHmpocmpemumeribHOe yCKOpeHUe.
4 JlabopamopHasi paboma Ne 1 U3mepeHue yckopeHuUs1 mena npu /8 22 T
PasHOYCKOPEeHHOM O8UXXeHUU.
Tema 1.2. 3akoHbI MexaHuUku HeromoHa.
5 lNepebiti 3akoH Hbromowra. Cuna. Macca. Umnynsc. Bmopol 3aKkoH 2/10 2/8
HbromoHa. OcHo8HOU 3aKOH Kraccudeckou OUHaMuKu
6 Tpemuli 3akoH HblomoHa. 3aKOH 8CeMUpHO20 MSA20MEHUs. 2/12 2/10 memoduyeckue 3
pasumayuoHHoe none. Cuna msixecmu. Bec. pekomeHOayuu
7 Criocobbi usmepeHusi maccbl mes. Cusbl 8 MEXaHUKE. 2/14 2/12
Tema 1.3. 3aKOHbI cOXpaHeHUs1 8 MexXaHUKe.
8 3akoH coxpaHeHusi umnyrnbca. PeakmusHoe dsuxeHue. Paboma 2/16 2/14
curnbl.Paboma nomeHyuarnbHbix cusi. MouwjHocmb. OQHepausi
Kunemuueckasi aHepeusi. [lomeHyuanbHasi 9Hepausi. 3aKoH
9 CcoxpaHeHuUs1 MexaHudeckoli aHepeauu. [lpumeHeHue 3akoHos | 2/18 2/16
COXPaHEeHUs.
10 JlabopamopHass paboma Ne 2. CoxpaHeHue MexaHu4YecKol 2/20 o/4 T
3Hepauu npu deuxeHuu mesia Nod delicmeuemM cun mshxecmu

LokymeHnm ynpaensemcs npospamMmHbiMu cpedcmeamu 1C Konnedx
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u ynpyasocmu.
MexaHuuyeckue konebaHusi u 80snHbl. Mamemamuyeckul MasmHUK.
11 o 2/22 2/18 T
TpYXKUHHBIT MasimHUK.
12 JlabopamopHasi paboma Ne3. OnpedeneHue nepuoda 2/24 2/6
KosiebaHuli MameMamu4ecKo20 MasimHUKa.
13 | KoHcynbmauyuu no 1 pa3deny 2/26 2/2
Pa3den ||. MonekynsipHasi ¢pusuka u mepmoOuHamuKa 14 8 6
Tema 2.1. OcHOEbI MOJIEKYJISIPHO-KUHemu4Yeckoli meopuu.
NdeanbHbil 2a3.
OCHOBHbIE  IMOMIOXEHUS  MOJIEKYIISIPHO-KUHEMUYECKOU  meopuu.
14 Pasmepbl u macca MorseKkynn u amomos. bpoyHosckoe dsuxxeHue. 2/28 2/20 YuebHuk
Jucbgpysus. Modenb udeanbHozo 2asa. [aeneHue easa. Cessb KoHcnekm.
dasrieHus1 co cpedHel KuHemu4veckol sHepauel YpasHeHue MKT.
MeOHbIU
JlabopamopHasi paboma Ne4d HabnrodeHuss u onbimbl,
Kyropoc,
15 | nodmeepxdarouwue amoMHO-MOJIeKYJISIPHOe cmpoeHue | 2/30 2/8 AXVILE 2-3 T
eeuwecmea. PopmuposaHue OCHOBHbIX nosioxeHutl MKT y
sewjecmea
Tema 2.2 a308bI€ 3aKOHbI
Temnepamypa. Tennosoe pasHosecue. AbcorntomHas
mewmnepamypa. ocmosiHHasi borbumaHa. YpasHeHue cocmosiHusi
16 | udeanbHoz20 2asa-ypaeHeHue KnanedpoHa —MeHdeneesa | 2/32 2/22 T
.UN3onpoueccbl. 3akoHbl bolns —Mapuomma, [eli —Jloccaka,
Lapns.
JlabopamopHass paboma Neo5. WU3yyeHue 3akoHa bolns-
17 pamop P 4 2134 2/10
Mapuomma
Tema 2.3. OcHo8bl mepMOOUHaAMUKU.
BHympeHHss sHepaus. Paboma e mepmodOuHamuke. [lepabili 3aKoH
YuebHuk cmp
18 | mepmoduHamuku. [lpumeHeHue 1 3akoHa K u3onpoueccam. | 2/36 2/24 94-100

Heobpamumocme npoueccos 8 npupode. 2 3aKOH MepMoOUHaMUKU

LokymeHnm ynpaensemcs npospamMmHbiMu cpedcmeamu 1C Konnedx
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Krl4 mennosbix dsuzamened. [NpumeHeHue.
Tema 2.4. Ceolicmea xudkocmell.
Xapakmepucmuka XuOKo20 cOocmosiHus U meepdoz20 eewecmeaa.
19 HacbiweHHble U HeHacblueHHble napbl. BnaxHocmb 603dyxa. 2/38 2126 Pa3damoyHblli
Touka pockl KuneHue. Ynpyeue ceolicmea meepObix mesn. 3akoH Mamepuarn
lyka. MexaHu4yeckue ceolicmea meepObix merl.
JlabopamopHass paboma Ne6. OnpedeneHue eslaxHocmu
20 pamop p P 2/40 2/12 T
eo3dyxa.
21 | KoHcynbmayus o |l pa3deny 2/42 2/4
Pazden |ll. nekmpoduHamuka. 16 8 8
Tema 3.1. Anekmpuyeckoe noJie.
Onekmpuyeckue 3apsiObl. 3aKkoH coxpaHeHusl 3apsida. 3akoH
22 | KynoHa. Onekmpuyeckoe none. HanpsxxeHHocmb anekmpudyeckoeo | 2/44 2/28
norss.
lNMomeHyuan. PasHocmb nomeHyuasnos. Paboma no nepemeweHuto
23 3apsida. KoHdeHcamopbi. CoeduHeHue  KOHOeHcamopos 8 246 2/30
bamapero. OHepausi 3apsXKeHHo20 KoHOeHcamopa. JOHepeusi
3/1eKMpPUYECKO20 MOorIS.
24 | JlTabopamopHasi paboma Ne 7 Qnekmpu3ayusi mes. 2/48 2/14 T
Tema 3.2. 3aKOHbI MOCMOSIHHO20 MOKa.
Anekmpuyeckuli mok. Cuna moka. 3akoH Oma 0nsi yyacmka uenu.
3asucumocmb 3r1eKmMpuYecKoeo ConpomueneHuUss om mMamepuana, UHmepHem-
25 p p P 2/50 | 2/32 P C60pPHUK.
OnuHbl U nowadu  rornepeyHoe2o  CedYeHusi  MPOBOOHUKA. pecypchi.
lNocnedosamenbHoe U napasniesibHoe coeOUHEHUS MPO8OOHUKOS.
26 JlabopamopHass paboma Ne8 MW3y4yeHue 3akoHa Oma Ons 2/52 2/16 JlabopamopHoe T
y4acmka yenu. obopydosaHue
27 JlabopamopHass paboma Ne 9 MUsmepeHue ydOenbHO20 /54 2/18 JlabopamopHoe T
conpomueJsieHus1 NPoeoOdHUKa. obopydosaHue
Onekmpodsuxywas cuna ucmo4yHuka moka. 3akoH Oma 0ns
28 p yu 2/56 | 2/34

nosiHoU uenu. 3akoH [Dxoyns—/leHya. Paboma u MoOWHOCMb

LokymeHnm ynpaensemcs npospamMmHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyarnbHOCMb 8epcuu Mo opuauHany, xpaHsuwemycs 1C Konnedx
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anekmpu4yeckozo moka. Tennosoe delicmeue moka.
SkcnepumeHm.
JlabopamopHasi paboma Ne 10 U3y4yeHue nocnedoeamesibHO20 p
29 2/58 2/20 LemoHcmpayuoHH T
coeduHeHUsI NPO8OCHUKO8. 06
30 | KoHcynbmauus nio 1l paszdeny 2/60 2/6
Pa3den |l AnekmpoduHamuka (nMpodosnkeHue) 20 12 8
Tema 3.3. dnekmpuyeckulli MoK e pa3ludHbIX cpedax
JlabopamopHass paboma Ne 11 MW3y4YeHue napansiesbHO20
31 2/62 2/22 T
coeduHeHUs1 NPO80OGHUKO8
JlabopamopHasi pa6boma Ne12 UccnedoeaHue cmewaHHO20
32 2/64 2/24 T
coedQuHeHUs1 NPO80CHUKOS.
OnekmpoHHast npoeoduUMOCMb Memasios. SNeKmpuyeckul mok 8
33 | easax, e sakyyme. [lonynposoOHuku. lNpumecHas nposodumocms | 2/66 2/36
1onyrnpo8odHUKOS.
Tema 3.4. MazHumHoe norne.
34 MaeHumHoe  none  Bsaumodelicmeue  mokos.  Csolicmea 2/68 2/38 UHAusudyarbHbl 1-2
MagHUMHoe0 nons Bekmop mazHUMHOU UHOYKUUU. € KapmoYKu ¢
MaeHumHbIl  MOMOK. elicmeue  MacHUMHO20  Mons  Ha
35 S A 2/70 2/40 3adaHuem
PSMOIUHEUHbIU MPo8OOHUK C MoKOM. 3akoH AMnepa.
Paboma no nepemewieHUt0 NMPO8OOHUKa C MOKOM 8 MazHUMHOM
36 | none. [elicmeue mMacHUMHO20 ronsl Ha dsuwxyujulics 3apsd. Cuna | 2/72 2/42 Yy4yebHuk
JlopeHua.
Tema 3.5. dnekmpomazcHuUMHasi UHOYKUUSI.
37 dOnekmpomazHumHasi UHOYKUYUsl. 3aKOH 35IeKmpoMagHUMHOU UH- 2/74 /44
Oykyuu. lNpasuno JleHya.
Buxpeeoe anekmpuyeckoe none. CaMouHOykyus. OHepausi
38 p P Ky p 2076 | 2/46
MagHUMHo20 Mnoss.
JlabopamopHasi paboma Ne 13 OnpedeneHue 34C u Obopydosariue.
39 2/78 2/26 Tabnuupl, YyebHuk 61-62 T
8HYMpeHHe20 CONMpPomMuUesIeHUsT UCMOYHUKa MoKa J—

LokymeHnm ynpaensemcs npospamMmHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyarnbHOCMb 8epcuu Mo opuauHany, xpaHsuwemycs 1C Konnedx
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JlabopamopHasi paboma Ne 14 UN3y4yeHue seneHusi JlabopamopHoe
40 » - 4 2/80 2/28 obopydosaHue T
a/1eKmpomMac2HUMHoOU UHOYKUyuU.
Tabnuupbi.
41 | Koxcynbmayuu rio 11l pazdeny 2/82 2/8
Pa3den |V. KonebaHusi u 80siHbI 12 12
Tema 4.1 MexaHu4eckue konebaHusi. Ynpyaue 80JIHbI
KonebaHus. Ce0600HbIe U  BbIHYXOEHHble MexaHu4yecKue
42 | konebaHus. lNonepeyHbie u nPodoribHbIe 80/HbI. Xapakmepucmuku | 2/84 2/48 YyebHuk
8OJIH.
Tema 4.2. dnekmpomMazHUMHbIE KoslebaHusl.
UHmepHem-
lMoHamue anekmpomazHUmMHbIX 80rH. [NpespaweHue aHepauu npu eCYDChI
anekmpomagHUmMHbIX KonebaHusix. [apMoHu4eckue KonebaHus. pecypcbl.
43 2 .| 2/86 2/50 [HononHumernsH C6opHuK
lMNMapamempsl.  ®opmyna TomcoHa. OmKpbimbil KornebamersbHbil asg
KOHmMyp
numepamypa.
. JononHumerbH
a4 lMepemerHbili mok. CornpomusrieHuUsi 8 uernu rnepeMeHHO20 MoK 2/88 2/52 as1
(akmugHoe, UHOYKMUBHOE, EMKOCMHOE).
numepamypa.
45 | TpaHcghopmamop 8 yenu nepeMeHHoO20 moka. 2/90 2/54
Tema 4.3. dnekmpomMacHUMHbIE 8OJIHbI.
OnekmpomaeHumHble 807IHbI.  38yKO8ble 80JIHbI  YIbmpa3syK.
46 p 4 paseyk- 1 2192 | 2/56 Tabnuuyp!.
BOnekmpomazHumHoe rnone. Bubpamop epuya.
47 PaduoeosnHbl. UM306pemeHue paduo A.C.lMonoebim. [MpuHyun 2/94 2/58
paduocssizu. [NoHsamue o paduonokayuu
48 | KoHcynbmauus o IV pasdeny 2/96 2/10
Pa3den V. Onmuka 10 8 2
Tema 5.1. lMpupoda ceema.
49 Ckopocmb  pacrpocmpaHeHusi ceema. 3aKkoHbl OmpaxeHusi U 2/98 2/60 Pegpepamesi,
npesiomeHusi ceema Cco0bWeHUs.
50 | JJTabopamopHassi pab6oma Ne15 MWUsmepeHue nokaszamens | 2/100 2/10 T

LokymeHnm ynpaensemcs npospamMmHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyarnbHOCMb 8epcuu Mo opuauHany, xpaHsuwemycs 1C Konnedx
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npesioMsIeHUs1 cmekna.
51 | Jlunsbl. [locmpoeHrusi 8 nuH3ax. @opmyna /IUH3bI. 2/102 | 2/62
Tema 5.2. BonnHosble ceolicmea ceema.
WHmepgbepeHyuss ceema. [ugppakuyus ceema. [ucbpakyusi Ha
lpe3eHmayus,
52 | wenu e napannensHbix nydax. JugpakyuoHHas pewemka. | 2/104 | 2/64 burbm Y4yebHuk
Hucnepcus. Nonspusayus.
Budbl  cnekmpos.  Ynbmpachuonemogoe U  UHgpakpacHoe
53 P pacp HppaKp 2/106 | 2/66 YVuebHUK
usny4veHusi. PeHmeeHosckue rny4u. Yx npupoda u ceolicmea.
Pazden VI OcHo8bI crieyuanbHoOU meopuu 5 5
omHocumesibHocmu
Tema 6.1 JnemeHmbl  penssmueucmckoli  OUHaMUKU.
B3aumocesizb Macchl U 3Hepauu.
WHeapuaHmHocmb  MOQyrisi  cKopocmu ceema 8  B8aKyyme.
54 lMocmynamei QliHWMelHa. lpocmpaHcmeo u epemsi crieyuanbHoU 21108 | 2/68
meopuu omHocumernibHocmu. Ces3b Maccel U 3Hepauu c80600HoU
yacmuubl. DHEP2UST MOKOS.
Pa3zden VII. 9nemeHmbI KeaHMOBOU (hU3UKU. 12 12
Tema 7.1. KeaHmoeasi onmuka.
55 | Ceemossbie keaHmMbI. ®Domoaghgpekm. 3akoHbi Cmosiemosa. 2/100 | 2/70 YyebHuk
YpasHeHue OJlHwmelHa Onsa omoagpekma. [locmosiHHas
56 | 7P homosep 21112 | 2172
lnaHkKa.
Tema 7.2. du3zuka amoma.
Paszsumue 832511008 Ha CMpoeHue gewecmsa. 3aKkoHOMepHoOCMU 8
lNpeseHmauyus,
57 | amomHbix criekmpax eodopoda. Sl0epHas modesnib amoma. Onbimbl | 2/114 | 2/74 burom YuebHuk
3. Pesepghopda.
Tema 7.3. ®uszuka amomHo20 sdpa.
58 | CmpoeHue amomHoz20 si0pa. [Jechekm mMacchi, SHEP2USs C8A3U . 2/116 | 2/76 C60pHUK
59 510epHbie peakyuu. VickyccmeeHHasi paduoakmugHocmb. [eneHue 21118 | 2/78 [lemoHCmpayuoHH
msixxenbix 0ep. LlenHas s0epHas peakyus. 510epHbil peakmop. bIli Mamepuarn
60 | Bbuonozuyeckoe delicmsue paduoakmueHbIX usnyveHud. | 2/120 | 2/80 JemoHcmpayuoHH

LokymeHnm ynpaensemcs npospamMmHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyarnbHOCMb 8epcuu Mo opuauHany, xpaHsuwemycs 1C Konnedx
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BriemeHmMapHbIe Yyacmuupbil. bIl Mmamepuan
Pa3den VII| deonroyus BeceneHHol 10 10
Tema 8.1. CmpoeHue u pazgumue BceneHHol.
Pegbepamel,
Hawa 3ees30Has cucmema — anakmuka. [pyaue eanakmuku.
61 . 2/122 2/82 npe3eHmayuu coobueHus.
BeckoHeuyHocmb BceneHHOU.
Y4yebHUK
62 lMoHsimue o kocmornoauu. Pacwupsitowasicss BceneHHas. Modernb 2/124 /84
2opsiveli BeceneHHol. CmpoeHue u npoucxoxdoeHue [anakmuk.
Tema 8.2. 3eonroyus 38e30. [uomesa nNPoucxoxoeHusi
CosiHe4HOU cucmembil.
. lNpeseHmauus, Pegepamei,
63 | TepmosiOepHnbili cCUHMe3. 2/126 | 2/86 p 4 hep
unbm COObLWEHUS.
64 | MNpobnema mepmosidepHoli aHepaemuku. OHepaus ConHua u 38e30. | 2/128 | 2/88
65 | lNpoucxoxdeHue ConHe4yHoU cucmeMsl. 2/130 | 2/90
66 | KoHcynmbmauyusi K 3K3aMeHy 2/132 2/12
lMpomexxymouHasi ammecmauusi 6 6
HNmoeo 138 90 30 12 6

LokymeHnm ynpaensemcs npospamMmHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyarnbHOCMb 8epcuu Mo opuauHany, xpaHsuwemycs 1C Konnedx
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7 XAPAKTEPUCTUKA OCHOBHbIX BWUOOB YYEBHOW OEATENIbHOCTHU
CTYAEHTOB

XapaKTepMCTMKa OCHOBHbIX BUOOB AeATeNIbHOCTU CTYAEeHTOB (|-|a YPOBHe

CopepxaHue oby4eHus y4eBHLIX ACHCTBMIA)

BeepneHne YMEHNsi MOCTaHOBKW Lenen [AeATenbHOCTW, MNNaHMpPOBaHUst COBCTBEHHOM
OeATenbHOCTN ONS  OOCTWKEHWs MOCTaBfEHHbIX Lernen, npeasugeHus
BO3MOXHbIX pe3ynbTaToB 3TUX OEWCTBUNW, OpraHv3aumyM CaMOKOHTPONs U
OLEHKN MOMyYEeHHbIX pe3ynbTaTtoB. Pa3BuTue cnocobHOCTM SICHO U TOYHO
usnaratb CBOW MbICMW, NOrMYeckn OBOCHOBbIBATb CBOK TOYKY 3peHus,
BOCMPVMHMMATb M aHanu3npoBaTb MHEHUs cobecedHWKOB, Npu3HaBasi Mpaso
Opyroro 4yenoseka Ha MHoe MHeHue. [pounsBeaeHue namepeHus PU3nN4eCcKmx
BEMMYMH W OLEHKa rpaHuLbl norpelHocTer uamepeHuin. [NpencraeneHue
rpaHuLbl MOrPELHOCTEN WU3MEPEHW MpU NOCTPOEeHUN rpadunkoB. YMeHue
BbICKa3bIBaTb rMnoTesbl Ans obObsiCHEHUS HabnogaemMbiX ABMEHWUA. YMeHue
npegnaratb MOgenNu ABfeHWA. YKasaHue rpaHul NpUMeHMMOCTU hn3nNYeCcKUX
3aKOHOB. M3noXeHne OCHOBHbIX MOMOXEHUA COBPEMEHHON Hay4YHOW KapTWHBbI
mMupa. NprvBeaeHne NpMMEpPoOB BNUAHUST OTKPbITUA B OU3MKe Ha nporpecc B
TEXHUKE U TEXHONOrMM Npom3eoacTBa. icnonb3oBaHue NHTepHeTa Ans novcka
MHdopMaLnmn.

1. MEXAHUKA

KnHemaTuka MpencraBneHne MexaHW4YecKoro ABWXKEHUSA Tena ypaBHEHMAMU 3aBMCMMOCTM
KoopauHat " npoekumen CKOpPOCTU oT BPEMEHM.
lMpeacraBneHMe MexaHMYecKoro ABWXKEHUs Terna rpadukamu 3aBMCUMOCTU
KoopauHaT " npoekumen CKOpPOCTH oT BPEMEHMN.
OnpeneneHne KOOpAMHAT NPOWAEHHOrO MyTWU, CKOPOCTM M YCKOPEHUs Tena no
rpacpmkam 3aBUCMMOCTM KOOPAMHAT M MPOEKUUA CKOPOCTU OT BPEMEHW.
OnpepneneHne KOOpAMHAT NPOMAEHHOIO NYTWU, CKOPOCTM M YCKOPEHUSA Tena no
YPaBHEHUSAM 3aBUCUMOCTU KOOPOWHATbI MPOEKUWMA CKOPOCTU OT BPEMEHW.
MpoBeageHne cpaBHUTENBLHOrO aHannsa paBHOMEPHOTO U paBHOMEPEMEHHOTO
OBWKEHWA. YKasaHue WCMNOofb30BaHWS MOCTyNaTeNnbHOro M BpallaTerbHOro
OBWKEHWI B TexHMKe. [pnobpeTeHune onbiTa paboThl B rpynne ¢ BbIMOJIHEHVEM
pasnuyHbIX coumanbHbIX ponen. PaspaboTka BO3MOXHOW CUCTEMbI AEACTBUN U

KOHCTPYKLMU
3akoHbl coxpaHeHusa B | [lpUMeHeHne 3aKkoHa COXpaHeHUs UMMynbca AMfS BblYUCNEHUA U3MEHEHUN
MeXaHuke ckopocTen TEeN npu nx B3aMMOOENCTBUAX.

M3amvepeHne paboTbl Cun M U3MEHEHME KMHETUYECKOM 3JHeprum Tena.
BblumcneHne pabotel  CUNT M U3MEHEHUS  KUHETUYECKOW  SHEeprum
Tena. BbluncneHve noTeHUManbHOW 3HepruyM Ten B rpaBUTaALMOHHOM Mose.
OnpeneneHne  noTeHUMaAnNbHOM  3HEprMM  ynpyro  AedopMUPOBAHHOIO
Tena no n3BecTHOM nedopmauum " YKECTKOCTHU Tena.
lMpuMeHeHMe 3akoHa COXpaHeHWss MexaHW4YecKoW 3Hepruu npu pacdeTtax
pe3ynbTaTtoB B3auUMOLEWCTBUA Ten rpaBUTaALMOHHBIMX CUNaMU W cunamm
yrnpyrocTu. YkasaHve rpaHuy, npUMeHUMOCTU 3aKOHOB MeXaHUKN.

3aKkoHbI MexaHukn | OObsCHEHWE OEeMOHCTPALMOHHbBIX 3KCMEPUMEHTOB, NOATBEPXKAAKOLWMX 3aKOH
HbtoToHa NHepLmmn

M3amepeHune macchl Tena

M3mepeHue cunbl B3anMogencTems Ten

BbluncneHne  3HadeHus cun no M3BECTHbIM  3HA4YEeHUAM macc
B3aMMOAENCTBYIOLLNX TEN N NX YCKOPEHUN

BbluMcneHne 3HayeHWst YCKOPEHWA Ten MO  U3BECTHbIM  3HAYEHUsIM
OEeNCTBYIOLNX CUIT U Mace Ten

CpaBHeHue curnbl JeNCTBUSA 1 NPOTUBOAENCTBUS

lMpyMeHeHMe 3aKoHa BCEMUPHOrO TAFOTEHUSA NPW pacyeTax CUM U YCKOPEHWUN
B3aMMOJENCTBYIOLLMX Ten

CpaBHeHue yckopeHuss cBOOOOHOrO nageHnss Ha nnaHetax ConHeYHOoM
CUCTEMBbI

BblgeneHue B TekcTe y4ebHMKa OCHOBHbIX KaTeropuMm Hay4yHou nHgopmMaLmm

LHokymeHm ynpasnsemcs npogpaMmmHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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lMpoporxkeHue

CopepxaHue obyyeHus

XapakTepucTuKa OCHOBHbIX BUAOB AEATENIbHOCTU CTYAEHTOB (Ha YPOBHe
Y4eOHbIX AeNCTBUN)

2. OCHOBbI MOJIEKYNIAPHOWU ®U3NKU U TEPMOOUHAMUKMU

OCHOBbI  MONEKYNsipHOW
KMHETUYEeCKOoWN Teopum.
MpeanbHbil ras

BbinonHeHne 3aKkcnepyMMEHTOB, chyXawux Ansi 0O0CHOBaHUSA MOJSEKYNSPHO-
knHeTudeckon teopumn (MKT). PeweHne 3agay ¢ NpMMEHEHMEM OCHOBHOIO
YpaBHEHUA  MOMEKYNnspHO-KMHeTU4eckon Teopunm rasoB. Onpegenexve
napameTpoB BellecTBa B ra3oobpasHOM COCTOSAHMU HA OCHOBaHUWN ypaBHEHWS
cocTosHMA wmpeanbHoro rasa. OnpegeneHve napamMeTpoB BellecTBa B
ra3soobpasHoM COCTOSHUM U MPOUCXOQALMX MPOLECCOB MO rpadukam
sasucumoctn p (T), V (T), p (V). OkcnepumeHTanbHOe wccrnegoBaHne
3aBucumoctn p (T), V (T), p (V). lNpencraBneHne B Buae rpadukoB
N30XOPHOro, M306apHOr0 M M30TEPMMUYECKOrO MNpoLeccoB. Bbeluncnexve
cpenHen KUHETUYECKON 3HEPrnv TEMNJTOBOrO ABWXKEHUS MOJIEKYI MO U3BECTHOM
TemnepaType BelwlecTBa. BbickasbiBaHne rvnote3d pgns  0ObACHEHUS
HabnwgaemblXx ABMEHUN. YKa3aHue rpaHuy  NPYMEHUMOCTW  MOAENU
«upaearnbHbI ra3» n 3akoHoB MKT

OcHoBbI TepMognHaMnKn

MamepeHne KkonmyecTBa TenmmnoThl B npoueccax Ttennonepenayn. Pacuyet
KonuyecTtBa TennoTbl, HeobxoAMMOro Ans OCYLWEeCTBMEeHUs 3a4aHHOro
npouecca c tennonepegaden. Pacyet M3aMeHeHUsS BHYTPEHHEW 3Hepruu Ten,
paboTbl M nNepedaHHOro KonuyecTsa TennoTbl C MCNOMb30BaHWEM MEPBOro
3aKkoHa TepmoanHamuku. PacueT paboTbl, COBEpPLIEHHON ra3om, no rpaduky
3aBucumocTtu p (V). BeluucneHme paboTbl rasa, COBEPLUEHHON NPU N3MEHEHUU
COCTOSIHMSA MO 3aMKHYTOMY UMKkny. Beluncnernve KIMO npu coseplueHun rasom
paboTbl B npoueccax W3MEHEHWsI COCTOSIHUS MO 3aMKHYTOMY LIMKIY.
OO0bsAcHEHNEe MPUHLUMMNOB OENCTBUA TEMMOBbIX MalluH. [JeMoHcTpauusa ponu
u3MKN B CO34aHUMM U COBEPLUEHCTBOBAHMM TEMIOBLIX OBUraTenew.
ManoxeHne cyTu 3KoMormyeckux npobnem, oOycnoBreHHbIXx paboTon
TENnoBbIX ABUraTenen u npeanoXeHne Nyt ux pelleHusl. YkasaHve rpaHuy
NPUMEHNMOCTH 3aKOHOB TEPMOANHAMUKM.

YMeHne BecTu auarnor, BbiCMylMBaTb MHEHWEe OMMOHEeHTa, y4yacTBOBaTb B
ONCKYCCUW, OTKPLITO BblpaXkaTb M OTCTauBaTb CBOK TOYKY 3peHUd. YkasdaHue
y4ebHbIX ANCUMNIUH, MPU U3YYEHUN KOTOPbIX CMOMb3YT y4ebHbIn MaTepuan
«OcHOBbI TEPMOAMHAMMUKN Y

CaolicTBa napos,
XUOKOCTEN, TBEpAbIX Ter

MN3amepeHue BNaxHOCTV BO3ayxa. PacyeT konmyecTea TennoTsl, He06Xo0aNMMOoro
ANs OCYLLECTBIEHNS MpoLecca Nnepexofa BellecTBa U3 OAHOro arperaTHoro
COCTOSIHWSA B ApYyroe. JKCrnepuMeHTanbHoe uccrnegoBaHue TensnoBbiX CBOMCTB
BellecTBa. lNpvBeaeHne NpUMepoB KanumnnspHbIX ABMeHUiA B GbiTy, Nnpvpoae,
TexHuke. MccnegoBaHne MexaHUYECKUX CBOWCTB TBepdblx Tern. [MpumeHeHune
pM3nNYECKMX MOHATUIA U 3aKOHOB B y4eOHOM MaTepuarne npodeccuoHarbHOro
Xapaktepa. Mcnonb3oBaHne WHTepHeTa Anss noucka WHdopmauum o
pa3paboTkax W MNPUMEHEHUSIX COBPEeMEHHbIX TBepablX W  aMopdHbIX
maTepvanos

3. ANIEKTPOOUHAMUKA

OnekTpocTaTtuka

BblumucneHne cun  B3auMOLEUCTBUS  TOYEYHbIX ANEeKTpn4ecKknx 3apanos.
BbluncneHne HanNpa>XeHHOCTU 3J1eKTPUYEeCKoro nofid oAHOro M HECKOJIbKUX
TOYEYHbIX 3JTIeKTPUYECKNX 3apAa0B. BbluncneHne noteHuymana ANeKTpuyeckoro
nona OAHOro U HECKOJIbKMX TOYEeYHbIX 3JTeKTPUYEeCKUX 3apAaaoB. I/I3mepeHv|e
pa3HOCT NOTeHuUWnanos. l/IamepeHme QHeprmnm  arnekTpuyeckoro nond
3apsAXeHHOro KoHaeHcaTopa. Bbluncnexune QHEePIrnnm JIJ1eKTpnu4ecKkoro nonda
3apsAXeHHOro KoHaeHcaTtopa. Paspa60TKa nnaHa ”n BO3MOXHOW CXEMbl
OeuncTBumn 9KCNMepnMeHTalribHOro onpeagerieHna anekTpoeMKoCTn KoHaeHcaTopa
n ﬂI/ISJ'IeKTpI/ILIeCKOVI NPOHNLIAEMOCTUN BeLLeCTBa. I'IpOBep,eHwe CpaBHUTENIbHOIo
aHanmi3a rpaBuTaunoHHOIro 1 3J1IEKTpOCTaTU4EeCKOoro none
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XapakTepucTuKa OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha ypOBHe
Y4eOHbIX AeNCTBUN)

[MOCTOSAHHBIN TOK

MamepeHre MOLLHOCTK anekTpudeckoro Toka. Namepenne 34C n BHYTpeHHero
COMPOTMBMEHUA WCTOYHMKA TOKa. BbInonHeHmMe pacyeToB cunbl TOoKa MU
HaNpPsP>KEHUM Ha ydacTkax anekTpuyeckux uener. OOGbACHEHWe Ha npumepe
AnNeKkTpuyeckon uenu ¢ AByMsa McTovHukamu Toka (OOC), B kakom cnydae
NCTOYHMK INEKTPUYECKON 3HEPrUN paboTaeT B pexnme reHepatopa, a B Kakom
— B pexume notpebutensa. OnpegeneHne TemnepaTypbl HUTU HaKanvBaHWs.
M3amepeHne anekTpuyeckoro 3apsiga anektpoHa. CHATMe BonbTamMnepHom
XapaKTepUCTUKM avopa. lMpoBeaeHne CpaBHUTENBHOIO aHanusa
NonynpoBOAHUKOBBIX AMOO0B WM TpuodoB. Mcnonb3oBaHne WHTepHeTa ans
novcka nHopmMmaLmm o NepCcnekTuBax pa3BuUTUsS NOMyNPOBOAHMKOBOW TEXHUKM.
YcTaHOBKa  MPUYMHHO-CMNEACTBEHHbIX  cBA3en. OObAcHeHMe  npuponpl
3MNEKTPUYECKOTO TOKa B MeTanmnax, aJlekTponuTax, rasax, BakyyMe W
nonynpoBogHukax. [lpyumeHeHne anekTponunsa B TexHuke. [lpoBeaeHve
CPaBHUTENBHOIO aHann3a HeCaMoOCTOATENBHOIO M CAMOCTOATENBHOIO ra3oBbIX
paspsigoB

MarHuTHble aBneHns

M3amepeHne MHOYKLMM MarHMTHOro nonsi. BeluncneHue cun, OencTBylOWNX Ha
NPOBOAHMK C TOKOM B MarHMUTHOM none. BbluncneHne cun, EeNCTBYOLWLMX Ha
NEKTPUYECKMN 3apsd, ABWXKYLIMWACA B MarHMTHOM none. ViccnegosaHue
SAIBNEHUA 3NEKTPOMAarHMTHON MHAYKUMW, CaMOMHAYKUUKN. BeluncneHue aHeprum
MarHuTHoro nons. OObsiCHEHME npuHUMNA OEWCTBMSA dnekTpoasBuraTens.
Ob6bsicCHEHME nNpuHUMNA [OENCTBUS reHepaTopa SfIeKTPUYECKOro Toka MU
3NeKTpom3MepuTenbHbIX NpubopoB. O6bsiCHEHME NpuHUMNA OEWCTBUS Macc-
crnekTporpadga, YyckopuTenemn 3apsbkeHHbiXx 4actuy. OObsicHeHMe ponu
MarHUTHOro nonsi 3eMnM B >KU3HW pacCTEeHWUA, XXUBOTHbIX, 4YenoBeka.
MpuBegeHne NpuUMEpPOB MNPAKTUYECKOTO MPUMEHEHUSI W3YYEHHbIX SIBNEHUN,
3aKOHOB,

npubopos, ycTponcTs. [lpoBeaeHWe CpaBHUTENBHOINO aHanu3a CBOWCTB
AMEeKTPOCTaTUYECKOro, MarHUTHOrO U BUXPEBOrO 3EKTPUYECKUX MOJSIEN.
O6bAcHEHME Ha NpuMMepe MarHUTHbIX SBREHUA, nodyemy U3NKy MOXHO
paccMaTtpuBaTbh Kak MeTagucLUMNIIvHY.

4. KOJIEBAHUA U BOJIHbI

MexaHunyeckne
KoneobaHus

WccnegosaHve  3aBucMmocTM  nepuoda  konebaHun  matremaTuyecKoro
MafTHUKaA OT ero ANuHbl, Maccol M amnnuTyabl konebaHun. ViccnegosaHue
3aBMCMMOCTM nepuoda konebaHun rpysa Ha MNpPyxXuHe OT ero maccbl U
XKECTKOCTU NpYyXuHbl. BbluMcneHve nepuoga konebaHum maTemaTuyecKoro
MasTHUKA MO W3BECTHOMY 3HA4yeHuIo ero AnuHbl. BbluucneHve nepuopa
konebaHuWi rpysa Ha MpyXWHe NO W3BECTHbIM 3HAYEHUsIM ero Maccbl U
XKECTKOCTWU NpyxXuWHbl. BbipaboTka HaBLIKOB BOCNPUHWMATb, aHanM3MpoBaTb,
nepepabaTtbiBaTb W NpeabsABnATb  WHPOPMaUWIO B  COOTBETCTBMM C
noctaBneHHblMU 3agadvamu. [pvBegeHne npumepoB aBToKoNebaTenbHbIX
MexaHu4ecknx cucteM. NpoBegeHne knaccndmrkauum konebanmm

Ynpyrue BOMHbI

M3mepeHve [OnvHbl  3BYKOBOW BOMHbI MO pesynbTatam HabnwogeHun
MHTepdepeHUnn 3BYKOBBIX BOJSH. HabniogeHve u oObsCHEeHWe siBreHwumn
UHTepdepeHUMn ©n  gudpakuum MexaHudeckux BonH. [lpepactasrneHue
obnacTter NpMMeHeHWst ynbTpas3Byka WM MEepCrneKkTVMBbl €ro UCMOMb30BaHWsS B
pasnuyHbIX 00nacTAX Hayku, TEXHUKW, B MeguumHe. W3noxeHne cytu
3KONorMyeckmx npobnem, CBA3aHHbIX C BO3OEWCTBMEM 3BYKOBbIX BOMH Ha
opraHusm yenoseka

OneKTpoMarHuTHble
konebaHusa

HabnogeHne ocumnnorpamm rapMOHUYECKUX KonebaHui curbl TOka B Lienw.
MiamMepeHne aneKkTpoeMKOCTM KoHaeHcatopa. W3amepeHue WHOYKTUBHOCTb
KaTywkun. MccnegoBaHue — SIBMEHWst  3NEKTPUYECKOro  pe3oHaHca B
nocnegosartensHon uUenu. [lpoBedeHne aHanorm mexay GUandeckumm
BEMWYMHAMK, XapaKTEPU3YIOLLMMN MEXAHUYECKYID W 3MEKTPOMArHUTHYHO
konebaTenbHble cucTeMbl. PacuyeT 3HayeHuin cuibl TOKA M HampshKeHus Ha
aneMeHTax LUenu MepeMeHHOro Toka. VccrnegoBaHue npuHUMNa OENCTBUS
TpaHcdopmaTtopa. WccnegoBaHve  npuHUMNa  OEWCTBUS  reHepaTtopa
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XapakTepucTuKa OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha ypoBHe
Y4eOHbIX AeNCTBUN)

GHEKTDOMaFH UTHblE
BOJTHbI

OcyulecTBneHne paguonepegayn un paguonpuema. MccnegoBaHvne CBOWCTB
3NEKTPOMArHMTHbIX BOJIH C MOMOLWbI0 MOOWMbHOrO TenedgoHa. Passutne
LEeHHOCTHOrO OTHOLUEHUA K u3ydaemMbiM Ha Yypokax ¢uankm obbektam u
ocBavBaeMblM Buaam gesatenbHocTn. O6bsCHEHNE NPUHLMMNMANBHOrO pasnuynsa
NpupoAabl YNpYyrux N 3neKTPOMarHUTHbIX BOMH. 3noxeHne cyTn 3Konornyeckux
npobnem, CBs3a@HHbLIX C 3JNEKTPOMAarHUTHbBIMK KonebaHnaMM 1 BOMNHAMM.
Ob6bsACHEHME PONM 3MEKTPOMArHUTHbIX BOSIH B COBPEMEHHbLIX WUCCNeAoBaHUNAX
BceneHHon

5. OMTUKA

Mpupoga ceeta

I"IpmmeHeHme Ha NpPakTuKe 3aKOHOB OTpaXeHuA W npernomsieHna cBeTa npu
peweHnn 3agad. Onpe,qeneHMe cnekTparibHbiX rpaHuny 4YyBCTBUTEJIbHOCTU
YenioBeYyecKkoro rrnasa. YmeHuve CTpOUTb I/I306pa)KeHVIFI npegmMeToB, JaBaeMble
nnHzamun. Pacyet pacCcToAHnA OT JINMH3bl 00 M306pa)KeHVIF| npegmMmeTa. Pacuert
ONTUYECKON CUMbl  FNH3bI. VlsmepeHVle d)OKyCHOFO pacCcToAHNA  JINH3bI.
VicnbiTaHne mogenen MUKPOCKOMNa 1 TeJyieckona

BonHoBble CBOMCTBA
cBeTa

HabniogeHve SBneHus uHTepdepeHLmMn anekTpoMarHMTHbIX BorH. HabnoaeHvne
ABneHns  audpakumn  9neKTpomMarHWTHbiX BonH. HabniwogeHne sBneHus
nonapunsaunun aneKTpoMarHUTHbIX BOSH. laMepeHne AnvHbl CBETOBOWM BOJMHbI MO
pesynbTatam HabnogeHus sasneHus uHTepdepeHuun. HabnogeHne asneHus
andpakumn ceseta. HabnogeHne ssneHus nonspusaumMm v gucnepcmu ceeta.
Mouck pasnuuum KM cxoacTBa Mexay AWMPAKUUMOHHBIM U OUCNIEPCUOHHBIM
cnektpamu. [puBegeHne NpumepoB NOSBNEHUS B NPUPOAE U UCMONb30BaHUA B
TEXHVKE SABMEeHWN uHTepdepeHumn, Audpakumun, nonapusauuv 1M gucnepcuu
cBeTa. [lepeuncneHve MeTO4OB MO3HAHWS, KOTOpble WCMNOMb30BaHbl Npu
N3y4YeHUN yKasaHHbIX ABMEHUN.

6. ANIEMEHTbI KBAHTOBOWU ®U3UKU

KBaHTOBas onTuka

HabniogeHne  doTtoanektpuyeckoro  addekta. OObSACHEHME  3aKOHOB
CToneToBa 1 JaBneHWs cBeTa Ha OCHOBE KBAHTOBbIX NpeacTaBneHwnin. Pacyet
MaKCUMarnbHON KMHETUYECKOW 3HEeprum 3NeKTPOHOB Mpu POTOINEKTPUYECKOM
acpdekte. OnpegeneHne paboTbl BbIXO4a 3NEKTPOHa MO rpadouky 3aBMCMMOCTU
MaKCUMarnbHOW KUHETUYEeCKOW 3Hepruv (OTOINMEKTPOHOB OT Y4acToThl CBeTa.
M3mepeHune paboTbl Bbixoda anekTpoHa. lNepevncneHne npubopos ycTaHOBKM, B
KOTOpbIX npuMeHsdeTcs 6e3 uHepuuoHHOCTb oToaddekta. OBbACHEeHWe
KOPMNyCKyNApHO-BOMHOBOrO Ayanuama cBOWCTB (poToHOB. O6bscHeHue ponu
KBAHTOBOW ONTUKM B pa3BUTUN COBPEMEHHOW OU3UKN

dusnka atoma

HabniogeHne nuHendatbix cnektpoB. PacuyeT 4YacTtoTbl W ANWHBI  BOSHbI
nucnyckaemoro ceeTa npu nepexoge atoma sogopoa 13 ogHoro cralMoHapHoOro
coctosiHua B Apyroe. OObACHEHVME MNPOMCXOXOEHUS NMHEeN4YaToro cnekTpa
aToMa BoAopoda W pasfnnuMs  NIMHenYaTblX CNEeKTPOB pasfinyHbiX ra3oB.
VccnegoBaHne nuHendyaToro cnektpa. MccnemoBaHwe npuHuMna paboTbl
NIOMUHeCLeHTHOM Nnamnbl. HabntogeHne n obObsACHeHWe npuHUMNa AeNCTBUS
nasepa. lNpuBeaeHne npumMepoB UCNONb30BaHUA nasepa B COBPEMEHHOW Hayke
n TexHuke. Wcnonb3oBaHne WHTepHeTa Ansa noucka uHdopmauum o
nepcrnekTusax npuMeHeHus nasepa. BoluncneHne BonHbl ae bponnsa vyactuubl ¢
W3BECTHbIM 3HAaYE€HMEM UMMYNbCa.
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XapakTepucTuKa OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha ypoBHe
Y4eOHbIX AeNCTBUN)

dunsnka aTOMHOro A0pa

HabniogeHne TpekoB anbda-yactvy B kamepe BunbcoHa. PernctpupoBaHue
A0EpHbIX U3MNyYeHW C nomoLlblo cdeTdmka [enrepa. PacyeT aHepruv cBsiau
aTomHbIX agep. OnpepeneHve 3apsga M MaccoBOro 4yucrna atoMHOro sapa,
BO3HMKAOLLLEro B pedynbTaTe pagvMoakTMBHOMO pacnaja. BeluvcneHnune aHepruu,
oceoboxpatoLenca npu pagunoaktusHoMm pacnage. OnpepeneHve nNpoaykToB
saepHon peakumn. BelumcneHvne sHeprum, ocBoboxgarolwenca npu saaepHbix
peakuusix. NMoHMMaHne NPeuMyLLECTB U HEQOCTATKOB MCMNOMb30BaHUST aTOMHOM

3HEPIMM W MOHUBNPYIOLLIMX M3ITYYEHUA B MNPOMbILLSIEHHOCTU, MeOuLUHE.
M3noxeHne CcyTU 3KOINOMMYECKMX Mpobnem, CBSA3aHHbIX C Guonorn4yecknm
OEeNCTBMEM  pPaAMOaKTMBHBLIX — M3nydyeHun. [lpoBegeHne  knaccudbukaumm

3MeMeHTapHbIX YacTul, No ux UsM4eckMM XxapakTepucTukam (macce, 3apsay,
BPEMEHWN XWU3HW, CMUHY U T. A.). [NoHMMaHWe LEeHHOCTEeN Hay4YHOro MO3HaHusA
Mupa He BoOOLLe AnA YenoBeyecTBa B LENOM, a ANS Kaxaoro oby4yatoulerocs
MIMYHO, LEHHOCTEN OBnageHnss MeTOAOM Hay4yHOro No3HaHus AN AOCTUXEHUS
ycnexa B nobom Buae npaktnyeckom pesarenbHocTu. [lpegcTtaeBneHne o
Xapaktepe YeTblpex TUNoB PyHAAMEHTAaNbHbIX B3aNMOAENCTBUMA SNeMEHTapPHbIX
YyacTuy B BUuae tabnuupl.

7. 3BONIOUUA BCENIEHHOU

Ctpoenne wu passutue | HabniogeHue 3a 3Besgamu, JlyHom u nnaHetamu B Teneckon. HabnwogeHne
BceneHHon COMHEYHbIX MATEH C TMOMOLLbK Terneckorna W  COMIHEYHOro  3dKpaHa.
Wcnonb3oBaHne NHTepHeTa Ans novcka n3obpaxeHuin KOCMMYeCknx o6 beKkToB 1
MHpopmaumm o6 wux ocobeHHocTsix OOcyxgeHMe BO3MOXHbIX CLieHapueB
aponounn BeceneHnHon. Vcnonb3oBaHue VHTepHeTa Ang nomcka cOBpeMEeHHOW
MHpopmaumm o paseutum BceneHHon. OueHka MHGOpMaUUM C NO3MUMK ee
CBOWICTB: JOCTOBEPHOCTU, OO BEKTUBHOCTU, MOJTHOTLI, aKTyanbHOCTU U T. 4.
Oeontouuns 3Be3q. | Bolumcnenne aHeprum, ocBoboxpatowlencs npu TepMOosSiAEPHbIX peakumsx.
noTtesa dopmynupoBka npobrnem TepmosaepHoW 3sHepreTukn. OBbsCHeHMEe BNUSAHMS
NPOVCXOXOEHUSA COMHEYHOW akTMBHOCTM Ha 3emmno. [loHMMaHMe ponu  KOCMUYECKMX
ConHe4yHom cucTemsbl MUCCNeaoBaHUM, WX HAYYHOrO U 3KOHOMMYEeckoro 3HadeHus. O6cyxaeHue

COBPEMEHHDbIX TMNOTE3 O NPOUCXOXOEHUN CornHe4yHom cucTemsl

8. OCHOBbI CMELUAINIbHOU TEOPUU OTHOCUTENBHOCTU

OcHoBbI crneyuanbHown
TEoOpUM OTHOCUTENBHOCTH

Ob6bsacHeHne 3HauumocTn onbita MankenbcoHa- Mopnu. ®opmynupoBaHue
noctynatoB. O6bscHeHne adhpekTa 3amenneHus BpemeHwu. Pacdet aHeprum
Mokosi, MMNyrnbca, 3Heprum cBobogHOW YacTuubl. BbipaboTka HaBbIKOB
BOCNPUHUMATb, aHanusmpoBaTb, nepepabartbiBatb U npeabsaBNATb
nHdopMaLMio B COOTBETCTBUM C NOCTaBIEHHBbIMM 3a4a4aMu.

8 YYEBHO-METOAOUYECKOE "

MATEPUAJIbHO-TEXHUYECKOE

OBECMNEYEHUE NMPOrPAMMbI YYEBHON AUCLUMNUHbI « PU3UKA»

Hannuyne nomeweHnin: Ne 2305 kabnHeT ounanku.

O6opynoBaHne yyebHoro kabuHeTa:

KomnnekT mebenu anga ydyebHoro npouecca.

Cpenctea obydeHus: [ocka knaccHas,

NH(OPMAaLMOHHbIE CTeHAObl, Y4ebOHble

npubopbl 1 06opyaoBaHMe AN BbINOSIHEHUST nabopaTopHbIX paboT:

Habop nabopaTopHbIN «ONTUKa»
Habop nabopaTopHbI «3NEKTPUYECTBO»
Habop no anekTponuay (nabopaTtopHbIn)

Habop npyXuH ¢ pasnn4HOm XeCTKOCTbIO
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lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx




KMPK BIrAP® ®I'BEOY BO «KI'TY»

MO-09 02 06-00[.11.Pr1 |

PUINKA C. 34/41

— Habop pesnctopos

— JNNabopaTopHbI Habop «MccrneaoBaHNe N30MNPOLIECCOB B ra3axy

— Habop koHaeHcaTopoB

— Habop «kpuctannusauus»

— Habop rpy3oB no mexaHuke

— [llepekntoyaTeny OAHOMOMOCHbIE

— lNpubop ans namepeHnss OnvHbl CBETOBOM BOSHbI C HABOPOM ANMPaAKLUNOHHbBIX
peLeTok

— Peoctat-noteHumMomeTp (nabopaTtopHbIn)

— Cnupanb-pe3uncTop

— CrakaH oTnmBHON (NabopaTopHbIN)

— Undposon nameputensHbii npnbop

— WTtatme ana poHTanbHbIX paboT

— Pblyar-nuHenkn nabopaTtopHble

— AmnepmeTpbl nabopaTtopHble

— BonbtmeTpbl nabopatopHble

— Becbl ¢ pasHoBecamu

— Bblkniovarenun ogHONOMOCHbIE

— [OnHamomeTp nabopaTopHbIN

— WcToyHrkn nutaHms

— Katywka-mMoToK

— KomnnekT no anektpogMHamuke

— Komnnekt nposoaos

— JNNabopaTopHbIi Habop «reoMeTpuyeckas onTUKay

— JlabopaTopHbIN HAbOp «MarHETU3M»

— JlabopaTopHbIn HAOOP «3NEKTPUYECTBO»

— OnekTpomarHuT pas3bopHbIN ¢ AeTanamu

— Marnutbl nonocossklie (napa)

— MunnuamnepmeTp nadopaTopHbIit

— [eMoHCcTpaunoHHbIe NpUbopsbI:

— Habop no 9nekTponmsy 4eMOHCTPaALMOHHbIN

— Habop eMOHCTPaUMOHHBIN «3NEKTPUYECTBO 1»

— Habop 4eMOHCTPaUMOHHBIN «3NEKTPUYECTBO 4»

LHokymeHm ynpasnsemcs npogpaMmmHbimu cpedcmeamu 1C Konnedx
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— Habop «MarHuTHoe none 3emnm»

— Habop ons gemMoHcTpaunmn CnekTpoB NOCTOSAHHBIX MArHUTOB

— Habop ons gemMoHcTpauum cnekTpoB NOCTOSAHHBIX TOKOB

— AunHamomeTp (4eMOHCTPaUMOHHBLINTOH)

— MaHomeTp eMOHCTPaAUNOHHbIN

— Pblvar- nMHenka geMoHcTpaunoHHas

— lMpunbop ons geMoHCTpaunn gaBneHNsa BHYTPU XXUAKOCTU

— Tpybka ona geMoHCTpaunm KOHBEKLNN

— [urpomeTp NCMXpOMETPUYECKUI

— lpunbop ons geMoHCcTpaunmn OaBneHNsa BHYTPU XXUAKOCTU

— [Npunbop ons gemMoHcTpaummn TenIoONPOBOLHOCTM Ten

— [Mpnbop onsa geMoHCTpaL My ra3oBblX 3aKOHOB

— Tpybka ona 4eMOHCTpaunmn KOHBEKUUN B XXNOKOCTH

— [Mpunbop onsa npeBpaLleHns CBETOBOW SHEPrnm

— MawwuHa anektpodopHasd

— lMpubop p[na [emMoHCTpauum 3aBUCUMOCTM  COMPOTUBMEHUA MeTanna oT
Temnepartypbl

— Mpnbop AnNa AemMoHCTpauuMM 3aBUCMMOCTU COMPOTUBMEHUS MPOBOAHWKA OT

ANVHBI, cCeYeHusl, maTepuana.

MHpopMaLnOHHbIE CTeHADI:

LUkana ANNIEKTPOMAarHMTHbIX BOJTH

MexxgyHapogHasi cuctema eamHu, (cun)

MpuctaBkn ons obpasoBaHMin KpaTHbIX U A0SNbHbIX €ANHULY
— dusmnyeckme nocTosdHHbIe

— Tabnuya xum. AnemenToB .. MeHoeneesa

Tabnuubi:

1.0OcHOBHbIE hOPMYIbl MOSIEKYNAPHON OU3NKK
2.["'a3oBble 3aKOHbI. YpaBHeHue KnanenpoHa
3.0nekTpusaums Ten

4.3neKTpocTaTuka. 3aKOH KyrioHa
5.[lenumocCTb anekTpu4eckoro 3apsiga

6./ACTOYHMKM 311EeKTPUYECKOro Toka
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7.ONeKTPUYECKN TOK

8.Cuna Toka. AMnepmeTp

9.3akoH Oma ansa yyacTka uenu

10.MOCTOSAHHBIN TOK. DNEKTPUYECKOE HaNpsKeHne

11.PaboTta 1 MOLLHOCTb 3NEKTPUYECKOrO TOKa

12.MNocnepoBaTenbHOEe coeanHEHME NMPOBOAHMNKOB

13.MapannenbHoe coeanHeHne NPOBOAHUKOB

14.MarnutHoe none. Cuna amnepa. Cuna JlopeHua

15.KonebaHus. YpaBHEHNE rapMOHNYECKOTO KonebaHus

16.CBoboaHbIe anekTpuyeckne konedbaHna. KonebatenbHbln KOHTYP
17BbIHY>XOEHHbIE 9NeKTpoMarHMTHble konebaHus

18.BonHoBble cBoncTBa cBeTa. MHTepdepeHums. Aundpakums
19.M'eomeTpuryeckas ontuka. OTpaxkeHue ceeTa. lNpenomneHune ceeta. JINH3bI
20.PoToadhdhekT

21.MpsamonuHenHoe asmxeHne OcHoBHble hopmynbl CBo6oaHOE NageHue
22.[lInHamuka. BTopon 3akoH HblOTOHa

23.[1BmxxeHne Ten nog AeNCTBMEM CUTbl TSHXKECTU

24 .3aKoHbl COXpaHEeHUs1 B MEXaHUKe

HarnsgHble nocobus:

— Mogenb geuratens (nabopartopHas)

— Mopgenb gBuratens BHyTPEHHEro CropaHus

— Mogenb «kpucTannmyeckas pelueTka noBapeHHOW conmy
— Mopgenb «3nekTpoMarHMTHOro pene»

— Mogenb ana geMoHcTpauumi NMMHUA MarHUTHOIO Noss

MynbTumeguiiHoe obopyaoBaHue: Tenesusop, DVD — npourpbiBatenb, NpoeKkTop
KoMnbloTep.

Buoeoteka:

OnekTtpocTaTtuka (Il pasgen).

MocTosiHHbLIN anekTpudecku Tok (Il pasgen).

OnekTpomarHntTHas nHaykums (Il pasgen)

— [eomeTpuyeckas ontuka. JnHzbl. (11l pasgen)

onekTpomarHuTHble konebanua. (Il pasgen).
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AnekTpomarHuTHele BonHbl (Il pasgen).

KeaHTOBbIe aABneHus (IV pasgen).

N3nyyeHus n cnektpol (IV pasgen).

3neKpr-|eCK|/||7| TOK B pa3HbIX cpefax

MporpammHoe obecneyveHne: Microsoft Volume Licensing Service Center, Koa
cornaweHuna V9002148, c¢ 30.06.2016 no 30.06.2022r; JIMUuEH3UOHHBI cepTudmKaT
Ne17EO-171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 no
13.03.2020 r

PEKOMEHOYEMASA NNUTEPATYPA

Ona ctyaeHToB:
TpodumoBa, T. N. Kypc ¢umsmnkn ¢ npumepamu pelueHust 3agad [OneKTpOHHbIN

pecypc]:B2T1.T.1/T.WN. Tpodhumosa. - M. : KHOPYC, 2017

JlorBnHeHko O.B. ®usmka: yyebHUK [OnekTpoHHbIM pecypc]. — Mockea: KHoPyc,
2019. — on-line

Tpodmmoa, T. N. dusmnka ans npodeccun n crneumnmanbHOCTEN TEXHUYECKOTO U
€CTECTBEHHO-Hay4YyHOro npogunen [ONeKTpoHHbIN pecypc] : cOopHuk 3agady / T. W.
Tpodumosa, A. B. dnpcos. - 2-e naa. - AnNekTpoH. aaH. - M. : Akagemus, 2017. - on-line.

PbimkeBuy, A. T. ®usuka: 3agavHmk 10-11kn. [Tekct] : yyebHoe nocobue / A. 1.

PbiMkeBuu. - 23-e n3a. - Mocksa : Jpoda, 2019

Ona npenogaBatenen:

1. KoHctutyuma Poccurickon degepaumm (NpMHATa BCEHAPOAHbLIM rOfI0OCOBaHNEM
12.12.1993) (c y4yeTOM nMOMNPaBOK, BHECEHHbIX deaepanbHbIMU KOHCTUTYLIMOHHBIMU
3akoHamn PO o nonpaekax k KoHcTutyumm P® ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne
7-®K3) // C3 P®. — 2009. — Ne 4. — CT. 445.

2. QepepanbHbIn 3akoH 0T 29.12. 2012 Ne 273-03 (B pea. hefepanbHbiX 3aKOHOB
oT 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-93, ot 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-®3,01 25.11.2013 Ne 317-93, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-®3, ot 05.05.2014Ne 84-d3, ot 27.05.2014 Ne 135-d3, ot 04.06.2014 Ne 148-93, c
N3M., BHeCeHHbIMK PefepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-93) «O6 obpasoBaHuK
B Poccuinckon degepauunmy».

3. lMpukaz MwuHuctepctBa ob6pasoBaHna u Haykm PO «O6 yTBepxaeHum
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deepanbHOro rocygapCTBEHHOro obpasoBaTenbHOro craHgapTa cpegHero (MosiHoro)
obwero obpasoBaHua» (3apermctpmpoBaH B MuHiocte P® 07.06.2012 Ne 24480).

4. Tpukas MuHobpHayku Poccum ot 29.12.2014 Ne 1645 «O BHECEHUN N3MEHEHUN
B NMpuka3s MuHuctepctea obpasoBaHus n Haykun Poccuickon ®Peapepaumm ot 17.05.2012 Ne
413 “O6 yTBepxaeHun henepanbHOro rocygapCcrBeHHOro obpasoBaTenbHOro craHgapTta
cpeaHero (NonHoro) obwero obpasoBaHns”™».

5. MMpukasz MuHuctepctBa obpasoBaHua u Haykm PO ot 31 gekabpsa 2015 r. N
1578 "O BHECEHNN N3MEeHEeHUN B denepanbHbIn rocyapCTBEHHbLIN
obpasoBaTtenbHbIi  CTaHAApPT cpedHero obuwero obpasoBaHUs, YTBEPXKOEHHLIN
npukasom MwuHucTepcTBa obpasoBaHus U Haykm Poccuinckon depepaumm ot 17 mas
2012 r. N413"

6. [Mucemo [enapTameHTa rocygapCTBEHHOW MOMUTUKM B cdepe NoAroTOBKU
paboumnx kagpos n ANMNO MuHo6pHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHaauum
Nno opraHuMsauuu nonyvyeHus cpegHero obuwiero obpas3oBaHWs B npeaenax OCBOEHUS
obpasoBaTenbHbIX Mporpamm cpefHero npodeccuoHanbHoro obpasoBaHus Ha 6Gase
OCHOBHOro obuero obpasoBaHna ¢ y4eTom TpeboBaHnn heaepanbHbiX rocyaapCTBEHHbIX
obpasoBaTenbHbIX CTaH4APTOB M NonydYaemon npodeccun unm cneumanbHOCTU cpeaHero
npodeccnoHanbHOro obpasoBaHnN».

7. TNpumepHass ocHoBHast obpasoBaTenbHasi nporpamma cpegHero obuero
obpasoBaHusa, opobpeHHas  peweHvem  dedepanbHoro  y4ebHO-MeToaMyeckoro
o0b6beanHeHus no obemy obpasoBaHuto (NMpoTtokon oT 28 mtoHs 2016 r. Ne 2/16-3).

8. ®epepanbHbii 3akoH oT 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyXaloLlen
cpenbl» (B pea. ot 25.06.2012, ¢ uam. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr.
133.

MHTepHeT- pecypchl:

1. www.fcior.edu.ru (PegepanbHbil LEHTP WUHPOPMALNOHHO-0Opa3oBaTeNbHbIX

pecypcoB).

2. www.dic.academic.ru (Akagemuk. Cnosapu v aHUMKNONeann).

3. www.booksqgid.com (Books Gid. OnektpoHHasa 6ubnuoTteka).

4. www.globalteka.ru (CnobanTteka. [nobanbHas 6GubnNMoTeka HayYHbIX

pecypcoB).

5. www.window.edu.ru (EanHoe okHO gocTyna Kk obpa3oBaTenbHbIM pecypcam).

6. www.st-books.ru (Jlyywas yuebHas nutepatypa).
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7. www.school.edu.ru (Poccunckmin obpasoBaTenbHbii noptan. [JoCTynHOCTb,

Ka4yecTBO, 3(PPEKTUBHOCTD).
8. www.ru/book (OnekTpoHHas 6ubnuoteyHas cuctema).

9. www.alleng.ru/edu/phys.htm (ObpasoBatenbHble pecypcbl WHTepHeTa —

dusnka).

10. www.school-collection.edu.ru (Eounas Konnekums UM POBbLIX

obpasoBaTenbHbIX PeCypCcoB).
11. https//fiz.1september.ru (y4ebHO-mMeTOaNYeCKas raseta «Pusmka).

12. www.n-t.ru/nl/fz (HobeneBckne naypeatbl No pusnke).

13. www.nuclphys.sinp.msu.ru (AgepHas cdousmka B IHTepHeTe).

14. www.college.ruffizika (MoarotoBka k E['3J).

15. www.kvant.mccme.ru (Hay4HO-NONynApHbIN PU3NKO-MaTEMaTUYECKUI XKypHan

«KBaHT»).

16. www.yos.ru/natural-sciences/html (ecTecTBEHHO-Hay4YHbI  XypHan Agns

Monogexu «lyTb B HayKy»).
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9 NNMAHUPYEMBIE PE3YJIbTATbI U3YHYEHUA YHYEBHOIO NMPEOAMETA

KoHTponb 1 oueHka  pe3ynbTaTOB  OCBOEHUS  y4ebHOM  OUCUMNMMWHBI

ocyuleCcTBndeTcd npenogasatersieM B rpouecce npoeeaeHunda TeCTUpOBaHUA, a TaKkKe
BbIMOJTHEHNA

obyyatowmmmcs  nabopaTopHbix paboT, MHAMBMAYanbHbIX  3a4aHuN,

nccnefoBaHnK, NPOMEXYTOYHOW aTTecTauum.

Pe3ynbTatbl 06y4eHus

lMpeameTHbIE

PopmMbl U MeToAbl KOHTPONS U OLIEHKU pe3ynbTtatoB

CMbICNT  MOHATUIN:  PU3NYECKOE SIBNEHWME, 3aKOH,
rmnoTesa, Teopusi, BELWEeCTBO, Mnose, BoMHa, (POTOH,
aTom, aTOMHOe f4po, NnaHeTa, 3Be3ga, NanakTuka;

oby4eHus
Onpoc  (MHAMBUAYanbHbIA,  POHTaNbHbLIN),  NWCbMEHHas
npoBepka, TecTupoBaHue, nposepka BbIMOMHEHNS

BHEAYAMTOPHOM CaMOCTOATENbHON paboThl; 3K3aMeH.

CMmbICn M3NYECKMX BEMUYMH: CKOPOCTb, yYCKopeHue, | Onpoc  (MHAMBMAYyanbHbIN,  (OPOHTamMbHbLIA), NUCbMEHHas
macca, cwra, WMMynbC, 3JHeprus, TemnepaTtypa, | NpoBepKa, TecTupoBaHue, nposepka BbINONTHEHUS
3apsag v TA. BHeayAMTOPHON CaMoCTOsiTENbHON paboTbl; 3K3aMeH.

Cmbicn  usmyecknux  3akoHoB:  «MexaHukny, | Onpoc  (MHAMBMAYanbHbIA, (OPOHTaNbHbLIA), NWCbMEHHas
«TepmMoauHaMUKNY, «OneKkTpoaHaMUKNY, | NPOBEPKa, TecTupoBaHue, nposepka BbIMOMHEHNS
«KBaHTOBOWN (PU3UKMY; CaMOCTOATENBHON PaboThbl; SK3aMEH.

Bknag poccuiicknx  n 3apybexHbiX  ydeHbix, | Onpoc  (MHOMBUAYyanbHbIA, POHTanbHLIA), MUCbMEHHas
OoKasaBLIMX Haubonbluee BAMSHWE Ha pas3BuTME | NPOBepKa, TecTupoBaHue, nposepka BbINONTHEHUS
PuU3nKn. BHEAYAMTOPHbIX CaMOCTOATENbHOM paboTel; pabota Ha

NHTEePaKTUBHbIX 3aHATUAX. 3K3aMEH.

OCBO€HHbIe YMEeHus:

OnucbiBaTb U 06BACHATL PU3NYECKME SABMEHUSA U
CBOWCTBA Ten;

OemoHcTpauus, BbINONTHEHNE  3a[aHui;

OK3aMeH.

nHavBUayansHoe

MprBOANTL NPYMEpPBI NPAKTUYECKOrO NCMONb30BaHNS
PU3NYECKNX 3HAHWN;

KOHTpOJ‘Ib BbINOSIHEHUSI CAMOCTOSATENbHbIX 3a4aHNA; 3K3aMEH.

OTnuyatb rMnoTesbl OT Hay4HbIX OTKPbITUR;

Onpoc  (MHOMBMAYanbHbIA,  (POHTANbBHBLIN),
npoBepkKa, TecTupoBaHue, nposepka
CaMOCTOATENbHON PaboThl; 9K3aMEH.

NMMCbMEeHHasA
BbIMOJIHEHNA

MpuUMeHATbL MONyYeHHble 3HaHUS Ans  pelleHus
dusmyecknx 3agav;

KOHTpOJ'Ib BbINOSIHEHUSI CAMOCTOSATENbHbIX 3a4aHNA; 3K3aMEH.

Onpepnenatb xapaktep M3MYecKoro npouecca no
rpacumky, Tabnuue, dopmyne;

Onpoc  (VHAMBMAyanbHbIA,  POHTANbHbIN),
npoBepKa, TECTUPOBaHWeE, 3K3aMeH.

NMMCbMEHHasd

Mcnonb3oBaTtb nabopaTopHoe M AeMOHCTPaLMOHHOE
obopyaoBaHue;

[MpoBepka BbINOSTHEHUSA CAMOCTOSTENBHON paGOTbI; 9K3aMeH.

NamepaTb paa duanyecknx BenuuumH, npeacraenasd | Onpoc  (MHOMBUAyanbHbIA,  (OpPOHTanbHbIN), paboTa Ha

pesynbTaTbl UISMEPEHUS C Y4ETOM MX MOTPELLHOCTEN; | UHTEPaKTMBHbIX 3aHATUSAX, 9K3aMEH.

[denaTb BbIBOObI Ha OCHOBE 9JKCnepuMmeHTanbHbix | Onpoc  (MHAMBWAYanbHbIA,  POHTanbHbINA), NUCbMEHHas

OaHHbIX; npoBepka, TecTupoBaHue, nposepka BbINOMHEHNSA
BHeayaAWTOPHbIX camocTosTenbHonm paboTtel; paboTta Ha
WHTEPAaKTMBHbIX 3aHATUAX, IK3aMEH.

WMcnonb3oBaTe npuvobpeTeHHble 3HaHUs U ymeHus B | Onpoc  (MHAMBMAYanbHbIA,  (PPOHTamNbHbIN), MUCbMEHHas

NPaKkTU4EeCKON [OeATEeNbHOCTM U MOBCEOHEBHOW | MPOBEPKa, TecTupoBaHue, npoBepka BbINOMHEHMWS

XKNU3HU: BHEAYAMTOPHBLIX CaMOCTOATENbHOM paboThl; pabota Ha

a) ans obecneyeHus 0€e30MacHOCTN | MHTEPAKTUBHbLIX 3aHATUAX, SK3aMEH.

XN3HEeOeaTenbHOCTH,

6) OLEHKM BNWSHUSI HA OpraHN3Mm Yeroseka U gpyrue

OpraHn3Mbl 3arpsa3HeHUs OKpyxatoLLen cpeal,

B) pauvoHanbHOro NpMpoaononb30BaHUSA M 3aLUUThI

oKpyxaroLen cpegpl

BocnpuHumatbe M Ha OCHOBE MOnyyYeHHbIX 3HaHWh | Onpoc  (MHOMBWAyanbHbIA,  (POHTAmNbHLIA), MUCbMEHHas

CaMOCTOATENBHO oueHmBaTb nHopMaLmio, | NpoBepka, TecTupoBaHue, npoBepka BbINOJTHEHUS

cogepxatlytoca B coobuweHusax CMWU, WUHTepHeTe,
Hay4HO-NONYNSAPHbIX CTATbSAX.

CaMOCTOATENbHON paboThbl; 3Kk3aMeH.
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10 CBepeHunsa o paboyen nporpamMme U ee corfacoBaHum

Paboyas nporpamma no y4yebHom pgucumnimHe OOL.11  «Pusuka»
npencraBnsieT cobor KOMMOHEHT OCHOBHOM 0OOpasoBaTenbHOW MporpamMmmbl CpPeaHero
npodeccnoHanbHoro obpasoBaHus no cneuyunanoHocTn 09.02.06 CeTteBOoe U CUCTEMHOE
aiMUHUCTPUPOBaHUE.

Pabo4ass nporpamma paccmoTpeHa K ofobpeHa Ha 3acejaHum MeTOAUYECKOM
Kommnceum «MaTtemaTmkm n usmnkny.

MpoTtokon Ne 9 ot «18» masa 2022 .

MpeacepaTtenb MeETOONYECKON KOMUCCUM /E.A.PycakoBal/.
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