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1 NOACHUTEJNIbHAA 3AMUCKA

Mporpamma obueobpasoBaTtensHon ydebHom gucumnnnHbl «Pusnka» npegHasHa-
YyeHa ANg u3yyYyeHusa U3nKn B npodeccruoHasnbHbix obpasoBaTenbHbIX OpraHu3aunsax
ClNoO, peanuayowmx obpasoBaTenbHyl nporpammy cpegHero obuiero obpasoBaHus B
npegenax oCBOEHWs OCHOBHOM NpodeccnoHanbHon obpasoBaTenbHon nporpammbl CIMO
(OroIrt Crno) Ha 6a3e ocHoBHOro obuiero obpasoBaHMa Npu NOArOTOBKE CMeLManvMcToB
cpefHero 3BeHa no cneunanbHocTn 23.02.07 TexHuyeckoe obCnyXMBaHMe U PEMOHT ABU-
raTenemn, CUCTEM M arperatoB aBToOMoOunen.

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun OIOC cpegHero obuiero obpa-
30BaHu4, NpeabsaBNAeMbIX K CTPYKType, COOAEepXKaHUo U pe3yribTaTaM OCBOEHUs y4ebHOom
ANCUMNIIMHBl «Pursmkay, B COOTBETCTBUN C PekomeHOaumMsamMm no opraHnsauumn nonyvyeHus
cpegHero obuiero obpasoBaHus B npegenax ocBoeHUst obpasoBaTesibHbIX MNPOrpamm
cpeaHero npodeccrmoHanbHoro obpasoBaHma Ha 6a3e 0CHOBHOro obuiero obpasoBaHus C
yyeToM TpeboBaHun deneparnbHbiX rocyaapCcTBEHHbIX 06pa3oBaTefibHbIX CTaH4APTOB U
nosiy4yaemomn cneuuanbHOCTU cpeaHero npodeccrmoHanbHoOro obpasoBaHms (NMcbMo [e-
napTaMeHTa rocygapCTBEHHOW MONUTUKN B cdrepe noarotoBkm paboumx kagpos m AMNO
MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259), ¢ yyeTtom lNpumepHOn ocHoBHOM 0bpa-
30BaTenbHOM NporpamMmmbl cpeaHero oduiero obpasoBaHusi, ogobpeHHoON pelieHnem de-
aepanbHoro y4ebHo- meTogmyeckoro obbeanHeHus no obwemy obpaszoBaHMo (MPOTOKON
oT 28 ntoHa 2016 r. Ne2/16-3).

CogaepkaHve nporpaMmmMbl «®dr3vka» HanpaBreHo Ha AOCTUXKEHME creayomx ue-

*  OCBOEHME 3HaHMMN O (PyHOAMEHTalbHbIX (PU3MYECKMX 3aKOHaX W MpUHUMNAaXx,
nexatimx B OCHOBE COBPEMEHHOWN (hU3NYECKOM KapTUHbI MUpa; Hanbonee BaXKHbIX OTKPbI-
TMsX B obnactn puankn, okasasBlUMX onpedensiollee BUSHUME Ha PasBUTUE TEXHUKU U
TEXHOSOrMn; MeTogax Hay4yHoro No3HaHusa NpUpoabl;

*  OBMNageHue ymeHusMn npoBoaAuTb HabnoaeHus, nnaHMpoBaTb U BbINOSHATH
3KCNepuMEHTbI, BblABUraTb MMNOTE3bl U CTPOUTbL MOLENN, NPUMEHATL MOSyYEeHHbIe 3HaHUS
no cpusmke ana o6bsACHEHUS pPa3HOOOPa3HbIX PUBNYECKMX ABMEHUIA N CBOWCTB BELLECTB;
NpakTU4EeCKN MCNONb30BaTh (PU3NYeCcKne 3HaHuS; OoueHuBaTb JOCTOBEPHOCTb €CTECTBEH-
HO-Hay4YHOW MHpopmMaLmu;

*  pasBuTME No3HaBaTeSIbHbIX UHTEPECOB, NHTENIEKTYalbHbIX 1 TBOPYECKUX CMNO-
cobHoCcTen B npouecce NpnobpeTeHnst 3HAHUN U YMEHUIN MO (PU3NKE C NCMONb30BaHNEM

Pa3nMYHbIX UICTOMHUKOB MHAOPMaLIMK U COBPEMEHHbIX MHPOPMAaLMOHHBLIX TEXHOMOMUIA;
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s BOCNUTaHWE yOeXOEHHOCTU B BO3MOXHOCTM MO3HaHMA 3aKOHOB Mpupoabl, Uc-
Nonb30BaHUA OOCTWXKEHUA (U3nkn Ha 6naro pasBuMTUS YEnOBEYEeCKOW LMBUNM3aLUN;
HeobXxoAMMOCTN COTPYAHMYECTBA B MPOLIECCE COBMECTHOrO BbIMOSIHEHMSI 3a4ayv, YBaXu-
TENbHOIO0 OTHOLLUEHUSI K MHEHUIO OMMOHeHTa npu obcyxaeHun npobrnem ecTecTBeHHO-
Hay4YHOro coaep)aHusi; FOTOBHOCTM K MOPanbHO-3TUYECKOW OLEHKE UCMONb30BaHMS Hayu-
HbIX JOCTMXXEHWI, YyBCTBa OTBETCTBEHHOCTM 3a 3aLUMUTY OKpPY>KaloLLEeN cpeabl;

*  UCMonb3oBaHME MPUOBPETEHHbIX 3HAHUA U YMEHWUA ONSA pellueHust npakTuye-
CKMX 3afay NoBCEOHEBHOWN XM3HW, obecnevyeHnss 6e3onacHOCTM COBCTBEHHOM XU3HU, pa-
LMOHaNbHOro NpUpoaoNob30BaHNSA 1 OXPaHbl OKpYXatoLwwen cpeabl U BO3MOXHOCTb Mpu-
MEHEHUS 3HaHWN NPU peLLeHnn 3aad, BO3HMKaKOLWMX B nocneaywen npogeccnoHanb-
HOW OeATEeNbHOCTH.

B nporpammy BKNHOYEHO coAepXaHue, HanpaBrieHHoe Ha opMuMpoBaHME Yy CTy-
OEHTOB KOMMEeTEeHUnn, Heobxoammbix ans kayectseHHoro oceoeHmna OlMOI CI1O Ha 6ase
OCHOBHOro obuiero obpasoBaHusi C nonyvyeHnem cpegHero obuiero obpasoBaHus; Npo-

rpaMmmbl NOArOTOBKKU crieumnanucToB cpeaHero 3seHa (MMNCC3).

2 OBLLASA XAPAKTEPUCTUKA YYEBHOW OUCLUMITUHBI « ®U3UKA»

B ocHoBe y4yebHon aucumnnuHbl «Pusmka» NexuT ycTtaHoBKa Ha dopMUpoBaHue y
oby4aembix cucteMbl 6a30BbIX MOHATUIN OU3MKK N NPEACTABIEHNA O COBPEMEHHON OU3N-
YeCKOoW KapTMHE MUpa, a Takke BblpaboTka YMEeHU NPUMEHATb (PM3NYECKNEe 3HAHNA KaK B
npodeccuoHanbHOM AeATENbHOCTU, TaK N OS5 PEeLLEHUs XXN3HEHHbIX 3a4av.

MHorvne nonoxeHus, passuBaemMble OU3NMKOW, pacCMaTpMBaOTCA Kak OCHOBa CO-
34aHNSA 1 UCMNONb30BaHNA MHOPMALMOHHBIX U KOMMYHUKAUMOHHBIX TexHonornn (UKT) —
OLHOro M3 Hambonee 3HaYNMbIX TEXHOMNOIMMYECKMUX OOCTMXKEHUIA COBPEMEHHOW LUUBUNN3a-
.

®du3rka gaeT KoY K NOHUMMAaHUIO MHOTOUYUCTIEHHbIX SBNEHUM U NPOLIECCOB OKpYXa-
toLero mupa (B €CTeCTBEHHO-Hay4YHbIX 0651acTaX, COLMONOrMm, 3KOHOMUKE, A3blke, NUTe-
paTtype u gp.). B cdusmke dopmupytotcs MHOrve Buabl OeATENbHOCTU, KOTOPblIE UMEKT
MeTanpegMeTHbIn xapaktep. K HUM B nepByto ovepenb OTHOCATCS: MoAenMpoBaHue o06b-
€KTOB UM MpOLEecCoB, MNPUMEHEHWE OCHOBHbIX METOOOB MO3HaHWUS, CUCTEMHO-
MHAOPMALUMNOHHBLIN aHanna, opMynMpoBaHME rMNoTe3, aHanu3 U CUHTE3, CpaBHEHWE,
o6006LeHne, cnctemaTnsauns, BoliBNEHNE NMPUYUHHO-CNEACTBEHHbIX CBA3EN, NOUCK aHa-
noros, ynpaerneHne obbektamn n npoueccamu. VIMeHHO aTa gucumnimHa no3sosiseT no-

3HAKOMUTb CTYyAEHTOB C HAay4YHbIMXU MEeTOOaMnN MNMO3HAHUA, HAY4YUTb UX OTIIMYaTb TMNOTE3Y
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OT TEOpUN, TEOPUIO OT SKCNEPUMEHTA.

®un3aunka nmeeT odeHb BOMbLLIOE M BCEBO3pAcCTaOLEe YNCIO MEXANCUUNINHAPHBIX
CBS3eN, NpUYeM Ha YPOBHE KaK MOHATMMHOro annapata, Tak U MHCTpymeHTapuda. CkasaH-
HOe MOo3BONisieT paccMmaTpmBaTb (PU3MKY Kak MeTaguCumMninHy, KoTopas npenocrasnseT
MEXANCUMUNIIMHAPHbBIN A3bIK 4S5 ONMCaHUSA Hay4YHOW KapTUHbI MUpa.

dusnka aBnaeTca cuctemoobpasylowmmMm akTopoM Ans eCTeCTBEHHO-HayYHbIX
y4yeOHbIX NpegMeTOoB, NOCKOSIbKY (PM3MYECKME 3aKOHbI fieXXaT B OCHOBE COAEpXaHUs Xu-
MUK, Buonoruun, reorpadunn, aCTPOHOMUN U cneyunasbHbIX AUCUUNNNH (TEXHMYecKaa Me-
XaHWKa, ANEeKTPOTEXHUKA, ANEKTPOHUKa 1 ap.). YuyebHaa ancumnnuHa «Pusmka» cosgaet
yHUBepcanbHyto 6asy ans msydeHusa obuienpodeccnoHasnbHbIX U crneumnanbHbIX AUCLK-
NAWH, 3aknagpiBas pyHOaMeHT ansa nocnegytowlero obyvyeHms cTygeHToB.

O6nagass NOrM4eckon CTPOMHOCTLIO M OMMPAasiCb Ha 3KCMNepMMEHTarnbHble akTbl,
ydyebHaa aucumnnuHa «dPusmka» popmMupyeT y CTyAeHTOB NOASIMHHO Hay4yHOe MUPOBO3-
3peHne. dunsnka aBNSeTCa OCHOBOM YYEHUS O MatepuanbHOM MUpe U peluaeT npobnemsl
3TOro Mupa.

N3yyeHne ¢umsmkm B npodheccmnoHanbHbiXx obpasoBaTefibHbIX OpraHusauusx, pea-
nmnsyowmx obpasoBaTesibHyl0 nporpammy cpegHero obuwero obpasoBaHust B npegenax
ocBoeHuns OOl ClMNO Ha 6a3e ocHoBHOro obuero obpasoBaHnd, UMeeT CBON 0COBEHHO-
CTM B 3aBMCUMOCTW OT Npoduns npodeccroHanbHoro obpasoBaHus. OTO BbipaxaeTcs B
cogepXaHun oby4veHus, KONNMYeCTBE 4YacoB, BblAENSEMbIX HA U3ydeHWe OTAErNbHbIX TeM
nporpaMmmbl, rinybrvHe Nx OCBOEHUS CTydeHTamu, obbeme 1 xapakTepe NpakTUYeckux 3a-
HATUI, BUOax BHeAyAUTOPHON CaMOCTOATENBHOW paboThbl CTYLEHTOB.

Mpn ocBoeHumn cneunansHocten CIO TexHmnyeckoro npoduna npodeccnoHanbHo-
ro obpasoBaHus umsnka nsydyaetca bonee yrnybneHHo, kak npodunbHas ydebHas auc-
UMNvHa, yunTbiBaroLwasa cneungunky ocsamBaemMblx CreynanbHOCTEN.

B cogepxxaHumn yyebHOM anucumninHbl No omsmke Npyu NoAroToBke obyyatowmxcs no
crneumanbHOCTAM TEXHUYeCKoro npodmnga npodgeccnoHansHoro obpasoBaHust Npousb-
HOW COCTaBRsOWEN ABNSETCA pasfgen «ONekTpoanHammnka», Tak kak 6onbLUMHCTBO Npo-
dreccun 1 cneumanbHOCTEN, OTHOCALUMXCA K 3TOMY MPOunio, CBSA3aHbl C SNEeKTPOTEXHU-
KOW U 3NEKTPOHUKOMN.

TeopeTnyeckme cBeeHnsa no uanke OOMNOSTHAKTCA AeMOHCTpaumsMmmn 1 nabopa-
TOPHbIMK paboTamu.

N3yueHne obuieobpasoBaTenibHOM y4ebHON AncunnuHel «Pusmkay» 3aBepLuaeTcs

noaBeneHneM MToroB B oopMe 3K3aMeHa B pamkax aTTecTaumm CTyOoeHTOB B npouecce

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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ocBoeHusa OOl CIO ¢ nonyyeHnem cpegHero obuero obpasosanus (MMNCC3).

3 MECTO YYEBHOM AUCLMNNUHbI B YYEBEHOM MNAHE

YyebHas gucumnnmHa «dusmnkay sBnsgeTcs ydebHbIM npeameToMm no Bblbopy M3
oba3aTenbHo nNpeameTHon obnactn «EctectBeHHble Hayku» OIOC cpepHero obuiero
obpasoBaHus.

B npodeccmnoHanbHbix obpasoBaTenbHbIX OpraHMsaumnsax, peanusylowmx obpaso-
BaTeNbHYK nporpammy cpegHero obuiero obpasoBaHusa B npefenax ocsoeHus ONMOTI
ClNO Ha 6ase ocHoBHOro obuiero obpasoBaHus, ydebHaa gncumnnunHa «dusmnka» nsyya-
eTcqa B obweobpasoBatensHoM uukne ydebHoro nnaHa OMOIT CIMNO Ha 6a3e OCHOBHOrO
obuiero obpasoBaHus ¢ nonyydeHnem cpegHero obuwero obpasosanus (MNMCC3).

B yyebHom nnane MIMCC3 mecto yyebHOM amcumnnmHbl «dPusmnka» — B cCOCTaBe
ob6LeobpasoBaTernbHbIX y4eOHbIX AUCUMIAMH NOo BbiGopy, hopMupyeMbix U3 obasaTenb-
HbIX NpeamMeTHbIX obnacten ®IrOC cpegHero obuwero obpasoBaHus, ANs cneunanbHOCTEN

CINO cooTBeTCTBYIOLLENO NPpOdhuna npodeccruoHansHoro obpasoBaHums.

4 PE3YNbTATbl OCBOEHUA YYEBEHOW OUCLUMNINUHDI

OcBoeHune cogepxaHna yyebHon gucunnnvHbl «dusmnka» obecnevmBaeT OOCTUXKE-
HWe CTyeHTamMu cneayroLwmnx pesynbTaTos:

*  JINYHOCTHbIX:

— YyBCTBO ropAoCTWN U YBaXXEHUSA K UICTOPUU U OOCTUXKEHUSAM OTEYECTBEHHON (PU3un-
YeCcKoW Hayku; oM3NYeCKM rpamoTHOE noBefeHne B NPOdecCUoHanbHON OeATeNbHOCTU U
ObITY Npy o6paLieHn ¢ npudopammn 1 yCTPOMNCTBaAMM;

— FOTOBHOCTb K MPOAOIMPKEHMNIO 06pa30oBaHMA M MOBbLIWEHNSA KBanudukauum B n3-
OpaHHOM npodeccnoHanbHON AeATENbHOCTU U OOBLEKTUBHOE OCO3HAHWE ponu dusnye-
CKMX KOMMNETEHUUI B 3TOM,;

— YMEHMEe UCNoSib30BaTbh OOCTMXKEHUS COBPEMEHHOM (PU3NYECKON HAyKn 1 pusnye-
CKMX TEXHOMNOrMN Onsi MOBbILEHNS COOCTBEHHOrO WHTENNEKTyanbHOro pPas3BUTUS B Bbl-
OpaHHOM NpodeccnoHanbHON OeATENbHOCTY;

- YMEHMEe CaMOCTOATENbHO A0bbiBaTh HOBblE Ans cebsa msnyeckne 3HaHus, uc-
nosib3ysi Ans 9Toro JOCTYMNHbIE UCTOYHUKM MHAOPMaLMK;

— YMeHMe BbICTpamBaTb KOHCTPYKTUBHbIE B3aMMOOTHOLLEHUS B KOMaHAe Mo peLue-
HUIO 0OLWMX 3agay;

- YMEHMe ynpaeBnsTb CBOEW MO3HABATENbHOW OEeATENbHOCTbI, NPOBOAUTL CaMo-

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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OLEHKY YPOBHS COGCTBEHHOIO MHTEMNNEKTYaNbHOro pasBuTUs;

*  MeTanpegMeTHbIX:

= MCMNOMb30BaHNe pasnnYHbIX BUAOB NO3HABaTENbHON AEATENbHOCTU A8 peLleHns
dun3nyeckmx 3agad, NnpUMeHeHne OCHOBHbIX METOAOB MO3HaHUA (HabnageHUs, onucaHms,
N3MEpPEHNNA, IKCNepuMeHTa) ONA U3YyYeHUs pasfnyHbIX CTOPOH OKpyXawuwen AencTBu-
TEeNbHOCTY;

= WCMNONb30BaHNE OCHOBHbIX MHTENNEKTyarnbHbIX Oonepauuin: NOCTaHOBKM 3aJauw,
dhopmMynnpoBaHMa rMNoTes, aHanu3a U cuHTesa, cpaBHeHusi, 0606LeHns, cucTtemaTusa-
U1K, BbISIBIEHNSA NMPUYUHHO-CNEACTBEHHbBIX CBA3EWN, MOMCKa aHanoros, (oOpMynnMpoBaHUs
BbIBOAOB AN U3YYEHUS pasfinyHbIX CTOPOH (PU3NYeCKMX OoOBLEKTOB, SIBIEHUA WU MpoLec-
COB, C KOTOPbIMM BO3HMKAET HEOOXOANMOCTb CTaNKMBaTbLCS B NPOdecCuoHanbHom cadepe;

- YMeHWe reHepupoBaTtb naeun n onpenensitb cpeacrasa, Heobxogumble Ans nx pe-
anusauuu;

— YMEeHMe MCMNONb30BaTh PasfnyHble UCTOYHUKM ONA NOonyyYyeHus u3nyeckom MH-
dopmaLmm, oLeHmBaTb ee JOCTOBEPHOCTD;

- YMEHWe aHanu3anpoBaTb 1 NpeAcTaBNATb UHPOPMALUIO B pasnnYHbIX BUOAX;

- yMeHue nybnmyHo npeacTaBnsaTb pesdynbTaTtbl COBCTBEHHOrO UccnegoBaHus, Be-
CTU ANCKYCCUW, OOCTYMHO M rapMOHUYHO codveTas cogepxaHne n opMbl Npeacrasnse-
MOW MHbopMaLmm;

*  npeAMeTHbIX:

- CcPOPMUPOBAHHOCTL NPEeACTaBfiEHUA O PofiM U MecTe (PU3MKM B COBPEMEHHOM
Hay4yHOM KapTWUHE MUpa; NOHUMaHME PU3MYECKOM CYLLHOCTU Habnogaemblix BO BceneH-
HOW ABNEHUN, PONnU pun3nknu B PopMMpoBaHNN Kpyrosopa U (PyHKLUMOHANbHOW rpaMoTHO-
CTM YerioBeKa ANns peLleHns NpakTuyecknx 3agay;

- BrajeHue ocHoBononararwmMmmn GuandecknmMm nNOHATUSMIN, 3aKOHOMEPHOCTSAMM,
3aKOHaMun N TEOPUAMU; YBEPEHHOE MUCMNOSTb30BaHUE (PU3NYECKON TEPMUHONOMUN U CUMBO-
VKK,

— BrlageHne OCHOBHbIMW MeTOAaMM Hay4yHOro rno3HaHWUd, UCNnonb3yemMbiMn B OU3U-
Ke: HabnogeHnem, onucaHneM, USMepeEHNEM, AKCNEPUMEHTOM;

- yMeHusa obpabaTtbiBaTb pes3yrnbTaTbl M3MEPEHUr, ObHapyXmBaTb 3aBUCUMOCTb
Mexay u3nyeckMmun BenninHamm, o0bACHATb NONyYeHHbIe pe3ynbTaThl U AenaTb BbIBO-
Aabl,

— COOPMMPOBAHHOCTb YMEHUA peLlaTb n3ndeckme 3agayu;

- C(bOpMVIpOBaHHOCTb YMEHNA NPUMEHATb NOJTy4YEeHHblE 3HaAHUA ONA obbAcHeHna
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yCroBu NpoTekaHUsa on3nYecKkmx aBneHu B npupoae, npodeccnoHansHon cgepe n ons
NPUHATUA NPaKTUYECKNX PeLLEHU B MOBCEOHEBHOWN XXU3HW;
- CcOPMUPOBAHHOCTb COBCTBEHHOW MO3ULUK MO OTHOLLUEHMIO K (PU3UYECKOWN WH-

dopmauuu, nony4aemMom n3 pasHbiX MICTOYHMKOB.

B pesynbTaTe udyyeHus OUCLMNIMHBLI Y OBy4varowmxcsa opMUPYOTCA 3MEMEHTDI
cnegyrowmnx obLmMx KOMNeTeHUMNI:

OK 01. BbibupaTtb cnocobbl pelieHus 3agad npodecCcuoHanbHON OeATENbHOCTMH,
NPUMEHNTESNBHO K pasfiInYHbIM KOHTEKCTaM.

OK 02. OcywectBnATb NOUCK, aHanNM3 U UHTepnpeTaumio mnHdpopmaumm, Heobxo-
OUMOW 4115 BbINOMHEHNA 3a4a4 NpodyeCccnoHanbHON eATENTbHOCTM.

OK 03. lNnaHupoBaTb 1 peann3oBbiBaTb COOCTBEHHOE NPOdECCUOHaNbHoOE U Jny-
HOCTHOE pasBuUTHE.

OK 04. PaboTtatb B KONnektnese n komaHae, a¢pdekTMBHO B3aMMoOLEeNCTBOBATL C
Konneramu, pykoBoACTBOM, KIMEHTaMM.

OK 05. OcywectBnATb YCTHYHO U MUCbMEHHYID KOMMYHUKaLUMIO Ha rocyaapcTBEH-
HOM 4a3blke Poccunckon ®egepauum ¢ y4eToMm 0CobeHHOCTEN COUManbHOro N KynbTYpPHOrO
KOHTEKCTa.

OK 06 [lMpossBNATb rpakgaHCKO-NaTPMOTMYECKYHD MNO3ULMIO, OEMOHCTPUMPOBAaTb
OCO3HaHHOe NnoBefeHMe Ha OCHOBE TPagULMOHHBIX 00LLeYenoBeyecknx LLeHHOCTeN, npu-
MEHSATb CTaHA4apPTbl aHTUKOPPYMNLUMOHHOIO NOBEAEHUS.

OK 07 CopencresoBaTb COXpPaHEHUIO OKpYXalLlen cpedbl, pecypcocbepexeHuto,
3P PEKTUBHO LENCTBOBATL B YPE3BbIYANHbIX CUTYaLINAX.

OK 09. Wcnonb3oBaTb MHPOPMALNOHHBLIE TEXHOMOMMKU B NpodyeccuoHansHon aes-
TEeNbHOCTH.

OK 10 TMonb3oBaTbca NpodecCnoHanbHOW AOKYMEHTaunen Ha rocyaapCTBEHHOM
N UHOCTPAHHOM $i3blKaX.

OK 11 Wcnonb3oBaTb 3HaHMsA NO (PMHAHCOBOM rPamMOTHOCTU, NNaHMpoBaTb npea-

NPUHUMATESbCKYIO AeATENbHOCTb B NpodyeccruoHarnbHom cepe.

5 COOEPXXAHME YYEBHOW OUCLUMIINHDI

BBepgeHue
dusrka — pyHOaMeHTanbHasa Hayka o npvpoje.

ECTeCTBeHHO-HayHHbIV’I MeTon NOo3HaHuA, ero BO3MOXHOCTU U FpaHuubl NpUMeHn-
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MOCTU. DKCNEPUMEHT U Teopuda B npouecce No3HaHusa npupoasl. MogennposaHue uaun-
YeCcKux sIBIeHU 1 npoleccosB. Ponb akcnepumMeHTa U Teopuu B Npouecce rno3HaHus npu-
poabl. Pusnyeckas senuumnHa. MNMorpewiHoCTn naMepeHun uUandecknx BenuymH. dnsmnye-
CKMe 3aKkoHbl. [paHuUbl MPUMEHUMOCTU (PUIMYECKUX 3aKOHOB. [loHATME O domsnveckoun
KapTuHe mupa. 3HayveHue Gusnkn npu ocsoeHun npodeccun CMNO n cneuynanbHOCTEN
Cno.
1. MexaHuka
1.1. KuHemaTuka

MexaHnyeckoe aswxeHue. MNepemelwteHune. MNytb. CkopocTb. PaBHOMepHOE npsiMo-
NMHeNHoe ABWXeHue. YckopeHue. PaBHonepemeHHoe npsiMonuHenHoe asukeHune. CBo-
6oaoHoe nageHue. [IBuxeHue Tena, 6GpoLeHHOro noa yriiom K ropusoHTy. PaBHOMepHoe
ABWXXEHME MO OKPY>KHOCTMU.

1.2. 3aKoHbI MexaHUKu HbloTOHa

MepBbIn 3akoH HbtoToHa. Cuna. Macca. mnynec. BTopon 3akoH HetoToHa. OcHoB-
HOWM 3aKOH KIlacCu4eckon AMHaMUKK. TpeTui 3akoH HboToHa. 3akOH BCEMUMPHOrO TAroTe-
Hus. paBuTaumoHHoe none. Cuna Tsxkectn. Bec. Cnocobbl namepenuns maccol Ten. Cunebl
B MEXaHUKe.

1.3. 3aKOHbI COXpaHEeHUS B MeXaHUuKe

3akoH coxpaHeHus nmnynbca. PeaktnBHoe asuxkenue. PaboTta cunbl. Pabota no-
TeHumanbHbIX cun. MowHocTb. OHeprusa. KnHetunyeckasa aHeprus. [oTeHuunanbHas aHep-
rmsi. 3aKOH COXPaHEHNA MEeXaHUYeCKON aHeprnn. NpuMeHeHne 3aKOHOB COXpaHEeHUS.

HdemMoHcTpaumm

e 3aBUCMMOCTb TPAEKTOPUM OT BbIDOpa CUCTEMbI OTCYETA.

e Buabl MexaHW4ecKkoro OBUKEHUS.

e 3aBUCMMOCTb YCKOPEHUS Terna OT ero Macchbl U CUSbl, AEUCTBYIOLLEN Ha TESO.

e CnoxeHue cun.

e PaBeHCTBO M NPOTMBOMNOMOXHOCTb HanNpaBneHns CuUin AENCTBUS U NPOTUBOAEN-
CTBUS.

e  3aBUCMMOCTb CUSIbI YIPYroCcTh OT AedhopMauuu.

e Cwunbl TpeHus.

e HesecomocCTb.

e PeakTnBHOE OBWXEHME.

e [lepexon noTeHUManNbHOM IHEPIUM B KNHETUYECKYIO N 06paTHO.
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JlabopamopHbie pabomsbi

e lccnepoBaHue OBMXKEHUA Tena noa AeNCTBUEM MOCTOAHHOW CUTbI.

e VI3yyeHue 3aKkoHa coxpaHeHUs nmnynbca.

e CoxpaHeHue MexaHU4YecKOW 3Hepruu npu OBMXKEHUU Tera rnog AeUcTBUEM CUI
TSXKECTU U YNpPYrocTu.

e CpaBHeHue paboTbl CUSbl C UIBMEHEHMEM KMHETUYECKOW SHEPrnn Tena.

e /I3yyeHue 3aKOHOB COXpaHeHUs Ha NpuMepe yaapa WwapoB 1 6annmcTuyeckoro
MasTHUKA.

e VI3yyeHue ocobeHHOCTEN cunbl TPeHUs (CKOSNbXEHNS).

2. OCcHOBbI MONEKYNAPHOU (PU3NKN N TEPMOAUHAMUKN
2.1. OCHOBbI MONEKYNAPHO-KUHeTU4Yeckon Teopun. UaeanbHbin ras

OCHOBHbIE MOMOXEHUS MOSEKYNIAPHO-KNHETUYECKOn Teopun. Pasmepbl 1 macca
Monekyn n atomoB. bpoyHoBckoe asukeHune. Aunddysns. Cunbl U SHEPTUA MEXMOSEKY-
nspHoro B3aumopencTeus. CTpoeHne ra3oobpasHblX, Xuakux n tBepapix ten. Ckopoctu
ABWKEHUS MONEKYN U nx namepenune. VigeanbHobi ras. [JaBneHune rasa. OCHOBHOE ypaB-
HEeHNe MONEKYNAPHO-KNHETUYECKON Teopun ra3oB. Temnepartypa u ee uamepeHue. [aso-
Bble 3aKOHbl. ABCOMNIOTHLIN HYNb TemnepaTypbl. TepMmogMHaMuyeckas LWkana Temnepary-
pbl. YpaBHEHNE COCTOSAHUA naeanbHoro rasa. MonspHas rasoBasi NOCTOSAHHas.

2.2. OCHOBbI TEPMOAVUHAMUKN

OcHOBHbIE NMOHATUSA U onpeaeneHus. BHYTpeHHss aHeprna cuctemol. BHYyTpeHH:As
3Heprus mageansHoro rasa. Pabota u TennoTta kak opMbl nepegadn aHepruun. Tennoem-
KOCTb. YOenbHas TenrOeMKOCTb. YpaBHEHUe TennoBoro GanaHca. [lepBoe Havano Tep-
MoanHamMmukn. AgmnabaTHein npouecc. MpuHumn genctems tTennoson MawmuHbel. KN4 tenno-
BOro agpuratens. Bropoe Hayano tepmognHamukn. TepMmoanHammyeckas Lwkana temnepa-
Typ. XonogunbeHble MalwvHbl. TennoBble asuratenu. OxpaHa npupoasbl.

2.3. CBoncrTBa naposB

McnapeHne n koHgeHcaums. HacblweHHbIn nap 1 ero ceorctea. AbcontoTHasa u oT-
HOCUTENbHAsA BNaXXHOCTb BO3gyxa. Todka pocbl. KnneHue. 3aBUCMMOCTb Temnepatypbl
KnneHunsa oT gasneHud. NeperpeTbin Nap 1 ero UCNoNb3o0BaHNE B TEXHUKE.

2.4. CBOMCTBA XNAKOCTEN

XapakTepucTunka Xnokoro CoOCTOAHUSA BellecTBa. [10BEPXHOCTHBIA CNOW XUOKOCTH.

OHeprnst NOBEPXHOCTHOrO Criosi. SABMEeHUA Ha rpaHuue XuaKkoctn ¢ TBepabiM Tenom. Ka-

nMMNNApHbIEe ABNEHNA.
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2.5. CBoncTBa TBepAbIX Ten

XapaKTepVICTVIKa TBEPOAOro CoCtodAHNA BellecTBa. Yprrme CBOWCTBA TBEpAdbIX Tesl.

3akoH Nyka. MexaHnyeckne cBoncTBa TBEpAbIX TeN. TennoBoe paclumpeHme TBepabiX Ten

n xngkocten. NnaeBneHne n Kpuctannuaaums.

[eMoHcTpaumn

obobeme.

[BwxeHne BPOYHOBCKUX YacTuLL.

Ovddpyams.

M3meHeHne paBneHnsa rasa C M3MEHEHMEM TeMrneparypbl npn noCTtoOAHHOM

N3oTepmmyecknii n nzobapHbIn NpoLEeCChbi.

M3meHeHne BHYTPEHHEN SHEPTUN TEN NpPU COBEPLLUEHNN paboThl.
Mopgenu TennoBbIXx ABUraTenen.

KuneHwe Boabl Npy NOHWXEHHOM AaBNEHUMN.

lMcuxpomeTp 1 rurpomeTp.

#BNeHns NOBEPXHOCTHOIO HaATSXKEHUST 1 CMadnBaHUS.

Kpuctannel, amopdHble BELLECTBA, XUOKOKpUCTaNMyeckume Tena.

JlabopamopHbie pabomsi

M3mepeHne BnaxHoOCT BO3ayxa.
M3mepeHne NoBEPXHOCTHOIrO HaTSXKEHUS XXUAKOCTH.
HabniogeHnne npouecca kpuctannmsauum NayyeHmne gepopmMaumnm pactskeHus.
N3y4eHne TennoBoro paclwmpeHns TBepabix Ten.
N3y4eHne ocobeHHOCTEN TENNOBOrO paclLuMpeHmnsi BoAbl.
3. dnekTpoamMHamumka

3.1. dneKkTpu4yeckoe none

OnekTpnyeckue 3apsaabl. 3aKOH coxpaHeHusa 3apsiga. 3akoH KynoHa. Onektpuye-

ckoe none. HanpspkeHHOCTb anekTpudeckoro nons. MNMpuHuun cynepno3vumn nonen. Pato-

Ta CUIT 3NEeKTPOCTaTU4EeCKOro nons. MoTeHuman. Pa3HOCTb NOTEHUMaNoB. OKBUNOTEHLMU-

alibHble NMOBEPXHOCTW. Ces3b mMexay HanpsaXXeHHOCTbHo U Pa3HOCTbIO NMOTEHUMAarioB aJ1eK-

TPUYECKOro nons. ﬂ,VISJ'IeKTpVIKVI B 3JEeKTpn4eCKoM norsie. I'Ionﬂpmsau,m;l ON3JTEKTPUKOB.

MpoBoaHWKKN B anekTpuyeckom none. KonaeHcatopbl. CoeanHeHne KoHaeHcaTopoB B 6a-

Tapen. DHeprusa 3apsHKeHHOro KoHaeHcaTopa. JHeprus anekTpu4eckoro nons.

3.2. 3aKOHbI NOCTOAHHOIO TOKa

YcnoBusi, HeobxoaMmble Anst BO3HUKHOBEHUSA U nogaepXaHma anekTpn4yeckoro T1o-

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx




KeiPX KMPK BFAP® ®IE0Y BO «KITY»

daiin: MO — 23.02.07.0Y0.11.PN | DOUBNKA | C.12/39

ka. Cnna Toka 1 NnoTHocTb Toka. 3akoH Oma ang yyactka uenu 6e3 3C. 3aBMCMMOCTb
3M1EKTPUYECKOro COMpoOTUBMEHUA OT MaTepuana, AfvHbl U Nrowaan nornepevHoro cede-
HUSA NPOBOAHMKA. 3aBMCUMOCTb 3NIEKTPUYECKOro CONPOTUBMNEHNS NPOBOAHUKOB OT TEMMe-
paTypbl. QNEKTPOABMXKYLLAA Cuna UCTOYHKUKA Toka. 3akoH Oma ansa nonHown uenu. Coegu-
HeHne npoBoAHMKOB. CoeanMHEHME UCTOYHMKOB 3NEKTpUYeckon aHeprum B GaTapeto. 3a-
koH [bxoyns—I/leHua. PaboTta n MOLLHOCTb 3NEKTPMYECKOro Toka. Tennosoe AencTeme To-
Ka.
3.3. dneKTpu4eCcKnn ToK B pasnnyHbIX cpeaax

ONeKTpMYeckMn ToK B MeTannax. OnekTpoHHbIM ra3. PaboTa Bbixoga. Onekrpuye-
CKUM TOK B aneKkTponutax. dnektponua. 3akoHbl ®apages. NpuMeHeHne anekTponusa B
TEeXHUKEe. QNEKTPUYECKNA TOK B rasax U Bakyyme. VloHnsaums rasa. Buabl ra3oBbix pasps-
poB. MNoHaTre o nnasme. CBoMCTBA M NPUMEHEHNE INEKTPOHHBIX MYyYKOB. DNEKTPUYECKUi
TOK B nonynposogHunkax. CobcTBeHHas NpoBOAMMOCTb NONynpoBoAHMKOB. [Monynposoa-
HUKOBbIE NPNBOPBI.

3.4 MarHuTHOe none.

BekTtop unHAayKumMn MmarHMTHOro nongd. [JencteMe MarHMTHOro noss Ha NPAMOSIMHEN-
HbI MPOBOAHUK C TOKOM. 3akoH Amnepa. Baaumogencreme TokoB. MarHUTHbIN NoToK. Pa-
0oTa No nepemMeLLeHno NPOBOAHNKA C TOKOM B MarHMTHOM none. [JenctBne mMarHMTHOro
nonsa Ha apwxywimincsa 3apsag. Cuna JlopeHua. OnpeaeneHue yaenbHoro 3apsga. Yckopu-
Tenu 3apsKeHHbIX YacTul,.

3.5. AneKkTpomMarHuTHast UHAYKLUMUA

OnekTpoMarHuTHas mHAyKumsi. BuxpeBoe anektpuyeckoe none. CamouHayKuus.
OHeprnst MarHUTHOro Nons.

HeMoHcTpaumn

e BsanmopencTtsue 3apsKeHHbIX Ten.

e [1pOBOAHMKM B 3NIEKTPUYECKOM MOSIe.

e  [INanNeKTpuKn B 3NIEKTPUYECKOM Mnorie.

e KoHpeHcaTopbl.

e TennoBoe AeNCTBME ANEKTPUYECKOro TOKa.

e CobcTtBEHHas U NnpuMecHasi NPOBOAUMOCTb NOSYNPOBOAHUKOB.

e [lonynpoBOAHMKOBbLIN OMOA.

e TpaH3ucTop.

e OnbIT ApcTeqa.
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e Bsanmopgencrtsue npoBOOHMKOB C TOKAMMU.

e  OTKNOHEHNE 3NEKTPOHHOMO My4YKa MarHUTHbIM NOJSIEM.

e DOnekTpoasuraTesb.

e OnekTpomsamepuTenbHbie NpMbopsbl.

e  OneKTpoMarHUTHas UHOYKUMS.

e OnbITbl ®apages.

e 3asucumoctb C camouMHAOYKUMM OT CKOPOCTU MU3MEHEHUS CUSbl TOKa U UH-
AYKTUBHOCTM NPOBOAHUKA.

e PaboTta anekTporeHepaTopa.

e TpaHccopmaTop.

JlabopamopHbie pabombi

e V3yyeHue 3akoHa Oma gns yyacTtka uenu, nocrneaoBaTenbHOro U napannenb-
HOro coeMHeHUs NPOBOLHUKOB.

e MN3yyeHune 3akoHa Oma ans NonHom uenu.

e VI3yyeHune aBNeHUs aneKkTpoMarHUTHON NHOYKLUUN.

e Onpegenexne kKoaddurUMeHTa NONE3HOro AENCTBUS INEKTPUYECKOro YarHMKa.

e OnpegeneHve TeMmnepaTypbl HUTU NTaMMbl HAKaNMBaHMUS.

e Onpegenenne 3C v BHYTPEHHENO CONPOTMBIIEHNA NCTOYHUKA HANPSKEHWS.

4. Kone6aHuns 1 BOSHbI
4.1. MexaHu4yeckue KonebaHus

KonebaTtenbHoe aBuxeHune. NapmoHuyeckme konebanus. CBobogHble MexaHuye-
ckne konebanus. JInHenHble MexaHuveckne konebaTtenbHble cucTtembl. [MpeBpalueHune
3Heprum npu konebartensHoMm ABmKeHun. CBOOOAHbIE 3aTyxalowme MexaHu4Yeckue Kone-
OaHus. BbIHy>XOeHHble MexaHu4eckue konebaHus.

4.2. Ynpyrvue BOJSIHbI

lMonepe4Hble 1 NpoaosnbHbIE BOMHbLI. XapakTepUCTUKU BOSTHbI. YpaBHEHWE MNOCKOU
Oerywen BonHbl. MHTepdepeHuusa BonH. MNMoHATHE 0 Andpakumm BoSH. 3BYKOBbIE BOSIHbI.
YnbTpasByK 1 ero NnpuMeHeHne.

4.3. QneKTpoMarH1uTHble KonebaHusa

CBobogHble anekTpoMarHutHole konebanus. [MpeBpalieHne 3Heprum B koneba-
TEeNbHOM KOHType. 3aTyxatowme anekTpoMarHutHole konebaHua. eHepaTop HesaTyxato-
LIMX 3NEeKTPOMArHUTHbIX KonebaHun. BblHyxaeHHble anekTpuyeckme konebaHus. lMepe-

MEHHbIN TOK. FeHepaTop NepeMeHHOro Toka. EMKOCTHOe M MHAYKTMBHOE COMPOTUBIEHUS
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nepemeHHoro Toka. 3akoH Oma Anga aneKkTpMyYeckon Lienu nepemeHHoro Toka. Pabota u
MOLLHOCTb NepemMeHHoro Toka. ['eHepaTtopbl Toka. TpaHcdopmaTopbl. TOKM BbICOKOM 4a-
cToThbl. [Mony4yeHne, nepefaya n pacnpenerieHme 3NeKTPo3HEPruu.
4.4. dneKTpoMarHUTHble BONHbI

OneKTpoMarHUTHOE none kak ocobbi BUA MaTtepun. ONEKTPOMarHUTHbIE BOJSIHbI.
Bubpatop Nepua. OTKpbITbIN KonebaTtenbHbli KOHTYP. N306peTenne pagmo A. C. lNMono-
BbIM. [ToHATHE 0 pagnocsasun. NpuMeHeHne aNeKTPOMarHUTHbIX BOJTH.

HeMoHcTpaumn

e (CB00GOAHbIE 1 BbIHY>XAEHHBIE MEXaHUYECKNE KonebaHus.

e Pe3oHaHC.

e (O6pasoBaHuKe 1 pacnpocTpaHeHne ynpyrnx BOsH.

e Yacrtora KonebaHun n BbICOTa TOHa 3BYyKa.

e (CB0OOOAHbIE 3MNEKTpOMarHMTHble konebaHus.

e Ocuunnorpamma nepemeHHoro Toka.

e KoHgeHcaTop B Lenu nepeMeHHoro Toka.

e KaTywka MHOyKTMBHOCTY B LLENU NEpPEMEHHOro TOKa.

e PesoHaHc B nocnepoBaTtenbHOM LEeny NepeMEHHOro Toka.

e  Many4eHune n NpMem aneKTpOMarHUTHbIX BOSIH.

e Pagunocsasb.

JlabopamopHbie pabombi

e M3yyeHne 3aBUCMMOCTM nepuoga konebaHu HUTAHOIO (UM MPYXMHHOIO) Ma-
ATHMKA OT ANUHbI HUTK (MM Maccbl rpy3a).

e  WHOYKTUBHbIE N EMKOCTHOE COMPOTUBIIEHNS B LIENN NEPEMEHHOro ToKa.

5. OnTUKa
5.1. Mpupoaa ceBeta

CKopocCTb pacnpocTpaHeHusi cBeTa. 3aKOHbl OTPaXKeHUs U NperioMrieHust ceBeTa.

MonHoe oTpaxeHue. JInH3bI. [Nas kak onTuyeckas cuctema. Ontnyeckme npubopsobl.
5.2. BonHoBbIe CBOMCTBA cBeTa

WHTepdepeHums ceeTa. KorepeHTHOCTb CBETOBbIX nyyen. NHTepdepeHuuns B TOH-
Knx nrieHkax. lNMonockl paBHon TonuwwuHbl. Konbua HbeloToHa. Mcnonb3oBaHue uHTepge-
peHuMn B Hayke u TexHuke. Oudppakuma ceeta. Audpakums Ha wenu B napannesibHbIX
nyyax. OudpakumoHHasa peweTka. [NoHATHMe o ronorpadun. Nonspusauuna nonepeyHbIxX
BONH. NMonapusauna ceeta. [1BonHoe nyyenpernomrieHuve. MNonsapouabl. Aucnepcusa ceeta.
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Buapbl cnektpos. CnekTpbl ucnyckaHms. CnekTpbl NOrnoweHns. YnbTpagnoneToBoe n nH-
ppakpacHoe nanydvyeHus. PeHTreHoBckme ny4dn. VIx npupoga u cBomncTea.

HeMoHcTpaumn

e  3aKOHbI OTPaXKEHUs U NMpernomMseHns ceeTa.

e [lonHoe BHyTpeHHee OTpaxeHue.

e Ontn4yeckune npuodopbl.

e WHTepdepeHuna ceeTa.

o [lndpakums ceeTa.

e [lonspusauus ceeTa.

e [lony4eHune cnekTpa ¢ NOMOLLbI MPU3MBbI.

e [lony4eHune cnekTpa c NOMOLLbI AUPaKLMOHHON peLLETKN.

e CnekTpockor.

JlabopamopHbie pabomsbi

e UN3yyeHue nsobpaxeHns NnpegMeToB B TOHKOW fINH3E.

o /I3yyeHne nHtepgepeHunn 1 gudpakumnm ceeTa.

Fpap,yl/lpOBKa CMeKTpocKona un onpeaeneHne ArfinHbl BOJIHbI CMEKTpalibHbIX JA-

6. OnemeHTbl KBAHTOBOW (hU3UKKN
6.1. KeaHTOBasi onTuka

Tennosoe uanydeHune. PacnpegeneHne aHeprum B cnekTpe abContTHO YepHOro
Tena. KeaHtoBas runotesa [MnaHka. POTOHbI. BHelwHW oToanekTpuiecknin apeekxT.
BHyTpeHHUn dhoToadbdekT. Tunbl poTtoanemeHToB. [asneHne ceeta. [loHsATMe O Kopnyc-
KyJIipHO-BOJTHOBOW TEOpUN CBETA.

6.2. ®usuka atoma

PasBuTtne B3rnggoB Ha CTpoeHue BelecTBa. 3aKOHOMEPHOCTU B aTOMHbIX Crek-
Tpax Bogopoaa. AgepHas mogenb atoma. OnbiTel 3. Pe3epcopaa. Mogens atoma Bogo-
poga no H. Bopy. N'mnotesa ge bponnsa. CooTHoweHne HeonpeaeneHHocTen enseHbep-
ra. KeaHToBblE reHepaTopbl.

6.3. Pu3nka aToMHOro sigpa

EcTecTBeHHas pagmMoOakTUBHOCTL. 3aKOH paguoakTuBHoro pacnaga. Cnocobbl
HabnogeHna N pernctpaumm 3apshkeHHblX YacTtuy. Oddekt Basunosa —YepeHkosa.
CtpoeHne atomHoro sigpa. [edekT macchl, 3HEeprns CBA3N U YCTOMYMBOCTb aTOMHbIX
agep. fAgepHble peakumn. VCKycCTBEHHad pagmMoakTMBHOCTL. [leneHue Tskenbix sgep.

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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LlenHaga apgepHas peakuma. Ynpasnsemasa uenHas peakums. AgepHoin peaktop. Nonyye-
HVUE pagnoaKTUBHbBIX N30TOMOB U UX NPUMEHeHMe. buonorndyeckoe gencTene pagmoakTmBe-
HbIX U3NyYEeHUN. DNeMeHTapHbIe YacTuLbl.

HeMoHcTpaumn

o  DoTO3hGEKT.

e JlMHen4yaTtble CNEKTPbl PasfnnNYHbIX BELLLECTB.

e ManydeHune nasepa (KBAHTOBOro reHepartopa).

o  CYeTYMK MOHUIUPYIOLLMX U3NTYHEHUN.

7. OBonouus BceneHHoOM
7.1. CtpoeHue n passutue BceneHHomn

Hawa 3Be3gHas cuctema — [anaktuka. [pyrve ranaktukn. beckoHeyHocTb Bcee-
neHHon. lNoHsaTne o kocmonorun. Pacwupsiowasaca BeceneHHaa. Mogenb ropsivyen Bcee-
neHHon. CTpoeHune n nponcxoxaeHue ManakTuk.

7.2. dBonwouna 3sesq

'MnoTes3a npoucxoxaeHna ConHevyHon cuctembl. TepMmosaaepHbln cnHTes. MNpobne-
Ma TepMosiaepHon aHepreTukn. JHeprmust ConHua n 3ses3q. Idsonoums 3eesd. [poncxox-
AeHne ConHeYyHOoM cucTtembl. TeMHasi maTepust U TEMHasa SHEPIUSI.

HeMoHcTpaumn

e ConHe4yHas cuctema (Moaens).

e ®doTorpadum nnaHeT, caenaHHble C KOCMUYECKNX 30HAOB.

e Kapta JlyHbl 1 nnaHer.

e CTtpoeHune u apontoums BceneHHon.

8. OCHOBbI cneunanbHON TEOPUN OTHOCUTENTbHOCTU

MHBapmnaHTHOCTL MOAYNS1 CKOPOCTM cBeTa B Bakyyme. [locTynaTtbl OuHWTEnHa.

MpocTpaHCTBO U BpeMS creumnanbHON TEOpUN OTHOCUTENBbHOCTU. CBSA3b MacChbl U 3HEPTK

CcBOOOAHOM YacTULbl. QHEPTrUSA NOKOSI.

MpumepHbIe TeMbl pechepaToB (4OKNAA0B), UHANBUAYANBbHbLIX MPOEKTOB

AnexkcaHap Npuropbesny CTONETOB — PYCCKNUIN OU3UK.

» Anekcangp CtenaHoBuY [lonoB — pyCcCKnin ydeHbin, n3obpeTtaTens pagno.

AnbTepHaTMBHas aHepreTuka.

AKyCTW—IeCKI/Ie CBOMCTBA nonynpoBogHUKOB.

AHgpe Mapu AMnep — OCHOBOMOSOXHUK 3NEKTPOANHAMUKN.

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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* ACWHXPOHHbIV aBUraTesb.

» Actepoungpl.

* ACTpOHOMUS HaLINX OHEWN.

* ATomHas cumsuka. N3oTonsl. [pumeHeHne pagnoakTUBHbBIX U30TOMOB.

* BeckoHTakTHble MeTOAbl KOHTPOSIA TeMnepaTypbl.

* BunonsapHble TpaH3nUCTOpPBI.

» Bbopuc CemeHoBu4 Akobn — pusnk n nsobpetartens.

* Benunuaniume oTkpbITUA OU3NKNA.

* Bugbl anekTpnyecknx paspagos. IrekTpuyeckme paspaabl Ha cnyxbe Yenoseka.

* Bnnanue gedektoB Ha omM3nyeckme CBOMCTBa KPUCTamnos.

» BceneHHas n TeMHasa maTtepusi.

* ["anuneo Nanunen — ocHoBaTesb TOYHOIO €CTECTBO3HAHUA.

» ['onorpadgus n ee NnpUMEHeHKe.

» [1BMXeHue Tena nepeMeHHOM Macchbl.

» [nbpakums B HaLLEN XKN3HW.

» JKugkne kpuctannol.

» 3akoHbl Knpxrota ansa anekrpuyeckon Lenu.

* 3aKOHbI COXpaHEHUsI B MEXaHUKE.

* 3HayeHune oTKpbITUN Manunes.

* Uropb Bacunbesud KypuyaTtoB — (prn3unk, opraHn3aTop aTOMHOM HaYKU N TEXHUKM.

* Vlcaak HbtoTOH — co3gaTernb Knaccmyeckon onsnku.

* /icnonb3oBaHue aNeKTpoO3HEPrnmn B TpaHcnopTe.

» Knaccudmkaumsa n xapakTepucTUKn arieMeHTapHbIX YacTul.

* KOHCTpYyKUMOHHAasi MPOYHOCTb MaTepuana n ee CBs3b CO CTPYKTYPOW.

* KOHCTpyKUus 1 BUAbI Na3epos.

* KpnoanekTpoHuka (MUKPOINEKTPOHMKA U XONoq).

* JlazepHble TEXHOMNOMMU 1 UX NCMONb30BaHMKE.

* JleoHapao aa BuHYM — y4yeHbI 1 n3obpetaTens.

* MarHuTHble n3mepeHusi (MPUHUMMbI NOCTPOEHNS NPUBOPOB, CNOCOBLI N3MepeHus
MarHMTHOro NOTOKa, MarHUTHOW MHAOYKLUWUN).

* Mawnkn ®apagen — cosgatenb y4eHuUs 06 3neKTpoMarHMTHOM norse.

* Makc NnaHk.

* MeTog Me4YeHbIX aTOMOB.

* MeToabl HabnNAEHNS U perncTpaummn pagnoakTUBHBIX U3NYYEHUI N YacTul,

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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* MeToap! onpegeneHna ninoTHOCTU.

Mwuxann Bacunbesu4y JIOMOHOCOB — YyYeHbIN SHLMKNONEeaNCT.

Mopgenn atoma. OnbIT Pesepdopaa.

MOJ'IeKyJ'IFlpHO-KVIHeTVNeCKaﬂ TEeopud ngeasribHbiX ra3osB.

* MonHusi — rasoBblIi pa3psg B NPUPOAHbLIX YCNOBUSIX.

HaHoTexHonors — mexaucumnnumHapHaa obnactb oyHAaMeHTanbHOM U npu-
KnagHOM HayKn U TEXHUKN.

* Hukona Tecna: Xu3Hb 1 HeobblYaHbIE OTKPbITUS.

* Hukonan KonepHuk — cosgaTtenb refiMoLeHTPUYecKon CUCTEMbI MUpa.

* Hunbc bop — oanH 13 cosgaTenen coBpeMeHHOM (PUINKMN.

* HykneocunHTes Bo BceneHHon.

* O6bACHEHNE POTOCMHTES3A C TOUKN 3PEHUS PUIUKMN.

» OnTn4yeckme aBneHns B Npupoae.

* OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHOM CBEPXNPOBOANMOCTN.

* [NepemeHHbIN aNeKTPUYECKUN TOK N ero NpUMeEHeEHKe.

* [Mnasama — 4yeTBEPTOE COCTOSIHME BELLECTBA.

* MnaHeTbl CONMHEYHON CUCTEMBI.

* [MonynpoBOAHMKOBBIE AATYMKM TeMnepaTypbl.

* [MpMeHeHne XKNaKnux KpUCTanoB B MPOMbILLSIEHHOCTMW.

* [MpyMeHeHne saepHbIX PeakTopoB.

* Mpupoga deppomarHeTmama.

* [Mpobnembl 3KonorMm, CBA3aHHbIE C UCMNOSIb30BAHNEM TEMMOBbLIX MALLUMH.

* [MponsBoacTBo, Nnepegava 1 NCNOb30BaHNE SNEKTPOIHEPTUN.

* [MponcxoxaneHmne CONHEYHON CUCTEMBI.

* [Mbe3oanekTpuyecknin adEKT ero NPUMEHEHKE.

» PasButune cpencrts cBs3M 1 pagmo.

* PeakTuBHble aBUraTENM N OCHOBLI PAbOThLI TEMMOBOWN MaLUWHbI.

* Penukrosoe nany4yeHue.

* PeHTreHoBckue nyun. iIctopust oTKpbITUSA. [puMeHeHue.

* PoxgeHne n apontoums 3seas.

* Ponb K. 3. LinonkoBcKoro B pa3snuTnn KOCMOHaBTUKN.

+ CBeT — aneKkTpomMarHMuTHasi BosiHa.

» Cepren lNaBnoeBud KoponeeB — KOHCTPYKTOP M OpraHu3aTop NpoOM3BOACTBA pa-
KETHOKOCMMNYECKOWN TEXHUKM.

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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* Cunbl TpeHus.

° COBpeMeHHaFI CNyTHUKOBasA CBA3b.

» CoBpeMeHHas humanyeckasn kapTMHa Mypa.

» CoBpeMeHHble cpeacTaa CBA3N.

* CorHue — UCTOYHUK XMN3HN Ha 3emne.

* TpaHcdopmaTopbl.

* YnbTpasByk (NonyyeHne, CBOMCTBA, NPUMEHEHNE).

* YnpaBnaembl TepMOSLEPHbIN CUHTES.

® yCKOpMTeJ'IM 3apAKeHHbIX YacTuu,.

* ®usnka un MY3blKa.

* dusnyeckme cBomcTBa aTtMmocdepbl.

* OOTOSNEMEHTDI.

» ®oToappekT. NMprmeHeHne aBneHns poToaddexTa.

» XaHc KpI/ICTI/IaH SpCTe,D, — OCHOBOIMOJI0KHUK 3NIEKTPOMarHeTn3ma.

* YepHble Oblpbl.

* lWkana ANEKTPOMArHNTHbIX BOJIH.

» JKonorun4yeckue I'IpO6J'IeMbI M BOSMOXHbIE NMYTU UX peLUEeHUA.

* SﬂeKTpOHHaﬂ npoBOoAMMOCTb MeTarlJioB. CBerI'IpOBO,EI,I/IMOCTb.

* Omunuin XpuctnaHosmy JIeHL, —— pyCcCcKUn unauk.

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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6 TEMATUYECKOE NMNMNAHUPOBAHUE

Mpwn peanusauunn copepxaHns obuieobpasoBaTenbHOM y4ebHOM gucumMnnHbl «du-
3uka» B npegenax ocsoeHna OMNOI ClMNO Ha 6a3e ocHoBHOro obuiero obpasoBaHus ¢ nNo-
nyyeHnem cpegHero obuero obpasosaHusa (MMCC3) makcmanbHaa yvyebHasa Harpyska
obyvatowwmxca no cneyunanbHocTam CIMNO TexHuveckoro npoduns coctaensiet 138 yaca,
N3 HUX ayamTtopHas (obsizaTenbHad) Harpyska obyvalowmxcs, BKMoYas nabopaTopHble
paboTbl, — 120 YacoB; KOHCYNbTaumMn -12 YacoB N NPOMEXYTOYHYKD aTTecTauuio — 6 va-

COB.

6.1 TemaTnyeckun nnaH

. KonuyecTtBO
Bup y4e6HoM paboThbl
YyacoB
AypauTtopHble 3aHATUA. CogepxaHue oGy4veHus
Bsepgenue 2
Paspgen 1. MexaHuka 22
Pasgen 2. MonekynsapHasa gpusnka. TepmogmHammnka 14
Pasgen 3. QnektpoguHamuka 36
Paspen 4. KonebaHus 1 BonHbl 12
Paspen 5. OnTtuka 10
Pasgen 6. OcHoBbI cneumarnbHON TEOPUM OTHOCUTENTbHOCTHU 2
Pasgen 7. QnemeHTbl KBaHTOBOW (OU3UNKM 12
Paspgen 8. 3sontounsa BeceneHHomn 10
UToro 120
BHeayauTopHas camocTosiTenibHasa paboTta
KoHcynbTauuu 12
lMpomexymoyHas ammecmauyusi 6
WUToro | 138

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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6.2 KaneHpapHoO-TeMaTuM4ecKkoe niaHMpoBaHue y4eGHOM AUCLUNIIUHBI

O061mui 00beM 00pa30BaATENBHON MPOrPaMMBI, U

O0BeM paboTH 00yYaIOMUXCS BO B3aMMOICHCTBUH C
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1 Cemecmp 138 120 30 12 6
Beedenue 2 2
1 Qusuxa — hyHoamMeHmanbHas HAyKa 0 npupode. 3Hauerue Qusuxu npu 22 22
oceoenuu cneyuanviocmu CI10.
Pazoen 1. Mexanuxka. 22 16 6
Tema 1.1. Kunemamuka.
Mexanuueckoe odsudicenue mena. Ilepemewenue. Cxopocms. Ilyms. Chopnux. Ne
2 Ipsimonunelinoe paenomepHoe Ogudicenue. Ycxkopenue. Pasnonepe- 2/4 2/4 Cxemvl, niaxamol 458 43'9 :
MeHHOe NPAMOTUHENIHOe O8UICEH . '
Hepasnomepnoe dsudicenue. Menosennas ckopocms. Pagnoyckopentoe
3 osuoicerue. Yckoperue. CeobooHoe nadenue Pasnomepnoe 0gudicenue 2/6 2/6
no okpyscrhocmu. Llenmpocmpemumensroe yckoperue.
4 Jlabopamopnas paboma Ne 1 Hzmepenue yckopenus mena npu pag- 2/8 22 T
HOYCKOPEHHOM O8udicenuu.
Tema 1.2. 3axonvt mexanuxu Horomona.
5 Iepevuii 3axon Hvtomona. Cuna. Macca. Hmnyasc. Bmopoil 3axkoH 2110 2/8
Hviomona. OcHogHoll 3aKOH KIaccuyeckol OUHAMUKY
6 Tpemuii 3axon Hvtomona. 3axon eécemupnoco msacomenus. I paguma- 2112 2110 Memoouyeckue peko- 3
yuonnoe none. Cuna maxcecmu. Bec. Menoayuu
7 Cnocobul usmepenus maccol men. Cunvl 8 Mexauuxe. 2/14 2/12
Tema 1.3. 3axonwl coxpanenus 6 mexanuke.
8 3axon coxpanenus umnynvca. Peaxmusnoe oOsuoiwcenue. Paboma cu- 2116 2114
avl. Paboma nomenyuanvuvix cun. Mownocmoe. Dnepaeus
9 Kunemuueckas snepeus. Ilomenyuanvnas snepeus. 3aKoH coXpaHeHus /18 2116
Mexanuyeckou anepauu. Ilpumenenue 3aKoH08 coXpaHeHus..
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10 Jabopamopnas paooma Ne 2. Coxpanenue mexanuueckou ynepzuu 2120 2/a T
HnpU 0BUIICEHUU MeNa NOO OelicCIEueM CUL MANCECIU U YRPY2OCHmU.
Mexanuueckue xonebanusi u 6oamvl. Mamemamuyeckuii MAsMHUK.
11 . 2/22 2/18 T
Tpyosrcunnvlil MasmHux.
12 Jlabopamopnan paboma Ne3. Onpedenenue nepuooa Koaedanuil 2124 2/6
MamemMamuuecko20 MasamHuKa.
13 | Koucynomayus no 1 pasoeny 2/26 2/2
Paszoen |l. Monexkynapnas gpusuxa u mepmoounamuxa 14 8 6 25
Tema 2.1. Ochogbl moaeKynapHo-KuHemuueckoi meopuu. Hoeano-
HbLI 2a3.
OcHosHble NONJCEHUS MOAEKYIAPHO-KUHemudeckol meopuu. Pasme-
14 | por u macca monexyn u amomos. Bpoynoscroe osuoicenue. Jupghysus. 2/28 2120 Yuebnux Kon-
Mooenv uoeanvroeo 2aza. /lasnenue caza. Césazv dasnenusi co cpeonell cnekm.
Kunemuyeckou suepeuen Ypasnernue MKT.
Jlabopamopunasa paboma Ne4 Habniooenus u onsimol, noOmeepiHcoa- .
MeOHblil Kynopoc,
15 | rowmue amomno-monexynapnoe cmpoenue eewjecmea. Mopmuposa- | 2/30 2/8 2-3 T
d naxyuue gewjecmed
Hue ocHoenwix nonoxcenuiit MKT
Tema 2.2 I'azosvie 3aKonbl
Temnepamypa. Tennogoe pagnogecue. Abconomuas memnepamypa.
16 Iocmosunas bonvymana. Ypasuenue cocmosmus uoeanrbHo2o 2asa- 2/32 2/22 T
ypasuenue Knanetipona —Mendeneesa .Mzonpoyeccul. 3axonwt Boins —
Mapuomma, I'eti —/lioccaxa, Lllapas.
17 | Jlabopamopnasn paboma NeS. Hzyuenue 3axona Boitna-Mapuomma 2/34 2/10
Tema 2.3. Ocnoebl mepmoOuHaAMUKU.
Buympennss osnepeus. Paboma 6 mepmoounamuxe. Ilepsviii 3axon
18 mepmoounamury. Ilpumenenue 1 3axona x usonpoyeccam. Heobpa- 2/36 2124 Yuebnux cmp
mumocms npoyeccog ¢ npupooe. 2 3axon mepmoounamuxu KIIJ] men- 94-100
J106b1x Osueamenell. llpumenenue.
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Tema 2.4. Ceoiicmea scudxocmelii.
Xapaxmepucmuka HCUOKO20 COCMOAHUS U  MBEPO020  Bewecmed.
19 Hacwiyennvie u nenacviujennvie napul. Baasgcnocmov 6o30yxa. Touka 2/38 2126 Pazoamounwiii mame-
pocwl Kunenue. Ynpyaue ceoticmea meepovix men. 3axon I yka. Mexa- puan
HUYecKue ce0lCcmaea meepovix mel.
20 | Jlabopamopnas paboma Ne6. Onpedenenue ena)xcrocmu 6o3oyxa. 2/40 2/12 T
21 | Koncynomayus no |l pazoeny 2/42 2/4
Pazoen 111. Inexkmpoounamuxa. 16 8 8
Tema 3.1. Inexkmpuueckoe nosue.
22 Dnexmpuueckue 3apsovl. 3akoH coxpanenus 3apsada. 3axon Kynoua. 2/44 228
Dnexmpuueckoe none. Hanpsioicennocmo snekmpuiecko2o noJs.
Ilomenyuan. Paznocms nomenyuanos. Paboma no nepemewenuto 3a-
23 paoa. Kowndencamopwvl. Coedunenue KoHOeHcamopos 6 bamapero. 2/46 2130
DHepeust  3apsdcenHo20 KOHOeHcamopa. JDHuepeus 91eKmpuiecKo2o
noJis.
24 | Jlabopamopnas paboma Ne 7 Dnekmpuszayus me. 2/48 2/14 T
Tema 3.2. 3axonvl nOCMOAHHO20 MOKA.
Onexmpuueckuti mox. Cuna moka. 3axon Oma 0ns yuacmka yenu.
3asucumocmov 1eKmMpuULecK020 CONPOMUBIEHUs. OM Mamepuand, Onu-
25 P P P 2/50 2/32 Humepnem-pecypcul. ChopHuxk.
Hbl U NI0WA0U NONepeyHo2o ceuenus nposoonuxa. Ilocneoosamensvroe
U napaienbHoe coeOUHEeHUs: NPOBOOHUKOS.
26 Jlabopamopnaa paboma Ne8 H3yuenue 3axona Oma Onsa yuacmia 2/52 2/16 Jlabopamopnoe 0bo- T
yenu. pyoosaHtue
27 Jlabopamopnan paboma Ne 9 H3zmepenue yoenvHozo conpomuenenus 2/54 /18 Jlabopamopnoe 06o- T
HPOBOOHUKA. pydosanue
28 Dnexmpoosudcywas cuna ucmoynuxa moxa. 3axon Oma 015 noanou 2/56 2/34
yenu. 3axon [oicoyns—J/lenya. Paboma u mownocmo 21ekmpuieckozo
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moxka. Tennosoe delicmaue moxa.
29 Jlabopamopnan paboma Ne 10 H3yuenue nocneoosamenbHozo co- 2/58 2120 Oxcnepumenm. Jlemon- T
eOUHEeHUs NPOBOOHUKO8. CMpayUoHHoe
30 | Koucyremayus no Il pazoeny 2160 2/6
Pazoen 111 Inexkmpoounamuka (npodonsicenue) 20 12 8
Tema 3.3. Dnekmpuueckuii moK 6 paziudHsIX cpedax
Jlabopamopnas paboma Ne 11 H3yuenue napannenvbHozo coedume-
31 2162 2/22 T
HUs NPOBOOHUKOE
Jlabopamopnan padoma Nel2 Hccnedosanue cmeuiannozo coeoune-
32 2/64 2/24 T
HUA NPOGOOHUKOS.
DnexmponHas nposoouMocmy Memanios. DieKmpuiecKull mox & 2a-
33 | sax, 6 eaxyyme. Ionynposoonuxu. Ipumecnas nposooumocme noay- | 2/66 2/2
1POBOOHUKOS.
Tema 3.4. Maznummoe noe.
34 Maenumnoe none Bzaumooeticmsue moxos. Ceolicmea MacHUMHO20 2/68 2/a Hnousudyanvuvie 1-2
nons Bexmop macnumnoii unoyxyuu. Kapmouku ¢
Maenummnwiii nomok. [lelicmeue MacHUMHO20 NOJA HA NPAMOJUHELHbLI
35 A P 2/70 2/6 3a0anuem
npPo8OOHUK ¢ moKkom. 3axon Amnepa.
Paboma no nepemewenuio npogooHuKa ¢ mokoM 8 MAeHUMHOM NOJe.
36 o . 2[72 2/8 Vuebnux
eticmsue macnumno2o nojs na osudxcywutics 3apso. Cuna Jlopenya.
Tema 3.5. DnekmpomazHumnan UHOYKYu.
DnexmpomazHumnas uHOYKYuUs. 3aKOH 31eKMpPOMASHUMHOU UHOYKYUU.
37 PO VY P VY 2[74 2/10 KOHCneKm
Illpasuno Jlenya.
Buxpegoe anexmpuueckoe none. Camounoyxyus. IHepeusi MAeHUMHO20
38 o 2/76 2/12
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Jlabopamopnan paboma Ne 13 Onpedenenue I/C u enympenuezo Obopyoosanue. Tabau-
39 pamopras p P AC u gitymp 2178 2126 Py VueGnuk 61-62 T
CONPOMUGNEHUs UCMOYHUKA MOKA Ybl, NIAKAMBL.
Jlabopamopnan paboma Ne 14 H3yuenue agnenus 3IneKmpomaz JlaGopamoptioe oGo-
40 pamoprai p * 4 P 2/80 2/28 pyoosarue T
HUMHOU UHOYKUUU.
Tabnuywr.
41 | Koucynomayuu no Wl pasoeny 2/82 2/8
Pazoen |V. Konebanus u 6oinsl 12 12
Tema 4.1 Mexanuueckue Konebanus. Ynpyzue 0aHbvl
Konebanus. Ceob6oonvie u @biHYIICOCHHbIE MEXAHUYECKUE KONEOAHUSI.
42 ) 2084 | 214 Vuetnux
Tonepeunvie u npodonvHbie 80HbL. Xapakmepucmuxy 60H.
Tema 4.2. InekmpomazHumnovle Ko1eGaHU.
Honsmue snekmpomacnumusix onn. Ilpespawgenue snepeuu npu Humepnem-pecypcul.
43 | anexmpomacnumnvix xonebanusx. Iapmonuueckue xorebanus. Ilapa- | 2186 2/16 Jononnumenvras Coopnux
mempol. Dopmyna Tomcona. Omkpwimblii Ko1ebAMenbHbLL KOHMYD Jaumepamypa.
44 Iepemennviii mox. Conpomugnenus 8 yenu nepemeHHo20 mox (aKmue- 2/88 218 Honoanumenvuas
HOe, UHOYKIMUBHOE, eMKOCIHOe). aumepamypa.
45 | Tpancopmamop 6 yenu nepemeHHo20 moxa. 2/90 2/20
Tema 4.3. InekmpomazHumnsie 0aHbL
Onexmpomaenumnule 80aHbl. 38yKosble 60HbL Ybmpasgyk. Dnekmpo-
46 P V paz6y P 2192 | 2/22 Tabnuyp.
MazsHumHoe noie. Bubpamop I'epya.
47 Paouosonnvi. Hzobpemenue paouo A.C.Ilonosvim. [Ipunyun paouo- 2/94 224
cesasu. [lonsimue o paduonoxayuu
Pazoen V. Onmuka 10 8 2
Tema 5.1. Ilpupooa ceema.
48 Ckopocms pacnpocmpanenusi céema. 3aKoHbl OMPAdiCeHust U nPeiom- 2/96 2126 Peghepamui,
JleHus cgema coobwenus.
49 | Jlabopamopuas paboma Nel5 Himepenue noxazamens npearomie- | 2/98 2/30 T
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HUs CmeKa.
50 | Jlunswel. llocmpoenus 8 nunzax. Popmyna un3zvl. 2/100 2/28
Tema 5.2. Bonnosvie ceoiicmea ceema.
Hnmepgepenyua ceema. [ugppaxyus ceéema. Juppaxyus na weiu 6
51 | napamnenvnovix nyuax. Jugppaxyuonnas pewema. Jucnepcus. Honspu- | 2/102 2/30 Ilpesenmayus, gpunvm Yuebnux
3ayust.
Buowl cnekmpos. Yiempaguonremosoe u unppakpacroe uziyueHus.
52 P pad u uniparp Y 21104 | 2132 Vuebrux
Penmeenosckue ayuu. Vx npupooda u ceoticmsa.
53 | Koncynomayus no V paszoeny 2/106 2/10
Pazoen V1 Ochosbl cneyuanvHoli meopuu OmMHOCUMETbHOCHU 2 2
Tema 6.1 Inemenmuvl penamueucmckoil ounamuxu. Bzaumoceasw
Maccol u IHepzuu.
Hnsapuanmuocmo mooyns ckopocmu ceema 6 eaxyyme. Ilocmynamut
54 Dunwmetina. Ilpocmpancmeo u epemst CneyuanbHou meopuu OmHOCU- 2/108 2/34
menvrocmu. Ceazb maccol u dnepeuu c60000HOU yacmuyvl. DHepeus
NOKOSL.
Pazoen VI\. dnemenmol keanmosoii pusuxu. 12 12
Tema 7.1. Keanmoeasa onmuka.
55 | Csemosvie keanmol. Domosghpexm. 3axonvr Cmonemosa. 2/110 2/36 Yuebnux
56 | Vpasenenue Diinwmeiina ons pomospgpexma. llocmoanuas I[nanka. 2/112 2/38
Tema 7.2. @usuxka amoma.
Pazsumue 632151006 Ha cmpoeHue eeujecmed. 3aKoHOMepHOCU 8
57 | amomnvix cnexmpax éodopooa. HAoepnas mooeno amoma. Onvimer D. | 2/114 2/40 [Ipezenmayus, gurom Yuebnux
Pesepgpopoa.
Tema 7.3. @uzuka amomnozo aopa.
58 | Cmpoenue amomnoeo adpa. JJeghexm maccul, dnepeus ces3u . 2/116 2/42 CbopHux
59 | Hoepuvie peaxyuu. Hckyccmeennas paduoaxmusnocms. Jenenue ms- | 2/118 2144 Jemoncmpayuonnwviil
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arcenvix si0ep. Llennas sdepnas peaxyus. Adepuvtii peakmop. mamepuan
60 buonozuyeckoe Oeticmeue paouoakmusHvix usnyueHuil. Diemenmap- 2/120 2/46 Jlemoncmpayuonnoiil
Hble yacmuybl. Mamepuai
61 | Kowncynemayus no VIl pazoeny 2/122 2/12
Pazoen VI Ieontoyus Beenennou 10 10
Tema 8.1. Cmpoenue u pazeumue Bcenennoil.
Pechepamur,
Hawa 36e30nas cucmema — Ianaxmuxa. Jlpyeue earaxmuxu. Becko- pep
62 . 2/124 2/48 npezenmayuu coobwenus.
Heunocmb Bceenennoii.
Yuebnux
63 Tonamue o xocmonozuu. Pacwupsiowasca Beenennas. Mooens eopsi- 2/126 2/50
yeul Beenennoul. Cmpoenue u npoucxodicoenue I anaxmux.
Tema 8.2. Jeonroyusn 36e30. 'unomesa npoucxorcoenus Conneunoii
cucmembol.
. Pegpepamei,
64 | Tepmosioepmvlii cunmes. 2/128 2/52 Ipesenmayus, Gpunom
Co00UeHUs.
65 | Ilpobrema mepmosioepnou snepeemuru. Inepeus Connya u 36e30. 2/130 2/54
66 | Ipoucxosicoenue Conneynou cucmemoi. 2/132 2/56
67-
69 Ipomesicymounas ammecmayus 6/132 6
Hmozo 138 90 30 12 6
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7 XAPAKTEPUCTUKA OCHOBHbIX BMOOB YYEBHOW OEATENIbHOCTHU
CTYAEHTOB

XapakTepucTuka oCHOBHbIX BUAOB AeATENbHOCTU CTYAEHTOB (Ha ypoBHe
y4eOHbIX JeNCTBUN)
BesepneHne YMeHUst NOCTaHOBKW Lienewn AesTenbHOCTH, NNaHnpoBaHna COOCTBEHHON Aes-
TENbHOCTN ANA AOCTWMXEHWS MOCTaBMEHHbIX Leneu, npeaBuaeHns BO3SMOXHbIX
pes3ynbTaTtoB 3TUX AEVCTBUA, OpraHn3aLmm CaMOKOHTPONSA U OLEHKN MOSyYeH-
HblX pe3ynbTaTtoB. Pa3BuTne CnoCOBHOCTU SACHO M TOYHO M3naraTb CBOU MbIC-
N1, Nnormyeckn obOCHOBbLIBATb CBOK TOYKY 3PEHUSs, BOCNPUHUMATL W aHanusu-
poBaTb MHeHus cobecedHMKOB, NpU3HaBas NpaBo APYroro YenoBeka Ha MHoe
MHeHue. [NponsBedeHne nsMepeHnst PU3NYEeCKNX BENNYUH U OLEHKa rpaHuLbl
norpeLuHocTen nsamepeHuid. lNMpeacraBneHne rpaHnLbl NOrpPELLHOCTEN U3Mepe-
HWN NpU NOCTPOEHMN rpaduKoB. YMEHNe BbiCKa3blBaTb rmMnoTesbl Ans oobsc-
HeHns HabngaemMblx ABMEeHWN. YMeHue npeanaratb Mogenu siBfeHuin. Yka-
3aHVe rpaHuL, NPUMEHUMOCTU (PU3NYECKMX 3aKOHOB. M3roxeHne OCHOBHbIX
MOMOXEHU COBPEMEHHON HayyHOW KapTuHbl Mupa. [puBegeHve npumepos
BINUAHUSA OTKPbLITUIA B ODU3MKE Ha NPOrpecc B TEXHUKE U TEXHONOMMU NPOU3BO-
cTBa. Vicnonb3oBaHve MHTepHeTa Ans novcka nHdopmaumm.
1. MEXAHUKA

KnHemaTuka MpencTaBneHne mMexaHWYecKoro ABWMXEHUSA Tena ypaBHEHUAMWN 3aBMCMMOCTM
koopauHat " npoekunen CKOpoCTH oT BPEMEHN.
MpencTaBneHne MexaHWYecKoro ABWXKEHUS Terna rpadukamy 3aBUCMMOCTM
koopauHat " npoekunen CKOpPOCTH oT BPEMEHN.
OnpepgeneHne KoopavHaT NPOWAEHHOrO MyTW, CKOPOCTU U YCKOPEeHUs Tena no
rpadukam 3aBUCUMOCTM KOOPAMHAT M MPOEKLMIN CKOPOCTU OT BpemeHun. Onpe-
AeneHne KoopauHaT NPOMAEHHOro NyTU, CKOPOCTU M YCKOPEHUs Tena no ypas-
HEHUAM 3aBUCMMOCTU KOOPAMHATHI NMPOEKUMA CKOPOCTU OT BpemeHu. lpose-
AeHne CpaBHUTENbLHOrO aHanusa PaBHOMEPHOro U paBHONEPEMEHHOro ABU-
XEHURN. YKasaHue UCnornb3oBaHWs NOCTYMNaTenbHOro W BpallaTeribHOro ABU-
XeHun B TexHuke. [NprnobpeTeHne onbiTa paboTbl B rpynne ¢ BbIMOSIHEHNEM
pasnuyHbIX coumanbHbIX ponen. Pa3paboTka BO3MOXHOW CUCTEMbI AEACTBUN U

CopepxaHue obyveHus

KOHCTPYKUMN
3akoHbl coxpaHeHusa B | [lpUMeHeHne 3akoHa COXpaHEHMSI UMMyNbCca AMS BbIYUCNEHUA WU3MEHEHUN
MeXaHuke ckopocTen TEN npu nx B3aMMOOENCTBUAX.

M3amepeHne paboTbl CuNM M U3MEHEHWE KUMHETUYECKOM 3JHeprum Tena.
BblumcneHne pabotbl  CuUN M U3MEHEHUST  KMHETMYECKOW  SHEeprum
Tena. BbluncneHve noTeHumManbHOW 3HEpPruM Ten B rpaBUTALMOHHOM Mose.
OnpepgeneHne  noTeHUManNbHOW  3HepruM  ynpyro  AedopMUpOBaHHOro
Tena no M3BECTHOMN nedopmaunm " YKECTKOCTHU Tena.
lMNpumMmeHeHne 3aKkoHa COXPaHEHMS MEXaHWUYECKOW SHEPrnmM Mpu pacdetTax pe-
3ynbTaToOB B3aMMOAENCTBUIA TeNn rpaBUTaLMOHHLIMU CUnaMuM 1 cunamu ynpy-
rocTu. YKkasaHue rpaHul NpUMeHMMOCTU 3aKOHOB MEXaHUKN.

3akoHbl MexaHukn Hbio- | O6bsCHEHME OEMOHCTPALMOHHBLIX 3KCMEPMMEHTOB, MOATBEPXOALUNX 3aKOH
TOHa NHepLmmn

M3mepeHue maccel Tena

M3mepeHune cunbl B3anMoaencTus Ten

BbluncneHne 3HavyeHus cun no M3BECTHbIM 3HAaYEeHUAM Macc B3auMOOENCTBY-
OLLINX TEN N NX YCKOPEHNI

BbluncneHne 3Ha4YeHnsa YCKOPEHUN Ten Mo U3BECTHbIM 3HA4YeHUSM OEeNCTBYIO-
LUMX CUMN U Macc Ten

CpaBHeHue cunbl 4ENCTBUS 1 NPOTUBOAENCTBUSA

lMpuMeHeHne 3aKoHa BCEMUPHOrO TArOTEHUSA MPU pacdeTax CUM U YCKOPEeHWi
B3aMMOJENCTBYIOLLMX Ten

CpaBHeHue yckopeHusi cBo6oaHOro nageHunsi Ha nnaHetax ConHeYHon cucTe-
Mbl

BbligeneHne B TekcTe y4ebHMKa OCHOBHbIX KATETOPMIN Hay4YHOW MHopMaLmm

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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MpoporkeHne

CopepxaHue obyyeHus

XapaKkTepucTvKa OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEeHTOB (Ha ypOBHe
Y4eOHbIX AeNCTBUN)

2. OCHOBbI MONEKYNAPHOWU ®U3NKU U TEPMOOUHAMUKHU

OcHOBbI  MOMEKYNAPHON
KMHETUYECKOW  Teopuw.
MpeanbHbil ras

BbINnonHeEHWE 3SKCNMEPUMMEHTOB, CryXawux Anst 000CHOBaHUS MOJSEKYNSPHO-
knHeTnyeckon Teopum (MKT). PeweHve 3agay ¢ npuMeHeHMEM OCHOBHOTO
YpaBHEHUS MOJEKYNSAPHO-KMHETUYECKON Teopuu rasoB. OnpegeneHne napa-
METPOB BelLecTBa B ra3000pa3HOM COCTOSIHUM HA OCHOBAHWW YPaBHEHUSI CO-
CcTosIHMSA mnaeanbHoro rasa. OnpegeneHne napamMeTpoB BeLlecTBa B rasoob-
pa3HOM COCTOSIHMM M MPONCXOOALLMX NPOLIECCOB NO rpadomkam 3aBUCUMOCTU P
(T), V (T), p (V). OkcnepumeHTanbHoe uccnegoeaHme 3asucumocTtun p (T), V
(T), p (V). NpencTtaeneHne B Buae rpadnkoB M3OXOPHOro, N306apHOro 1 U3o-
TePMUYECKOro NpoLeccoB. BeluncneHne cpegHern KMHETUYECKON SHEpPruun Ten-
NOBOro ABWXEHWUs1 MOJIEKYN MO M3BECTHOW TemnepaTtype BellecTBa. Brickasbl-
BaHMe runotes Anga o0bsACHeHUsA Habnogaemblx ABMEHWN. YKaszaHue rpaHu
NPUMEHNMOCTN MOAENU «maeanbHbiv ra3» n 3akoHos MKT

OcHOBbI TEPMOAMHAMUKM

M3mepeHune konuyecTBa TennoTbl B Npoueccax Tennonepegayn. Pacuyet konu-
YyecTBa TennoTbl, HEOBXOAMMOro AN OCYLWEeCTBEeHNs 3a4aHHOro npouecca ¢
Tennonepegayven. PacyeTr M3MeHeHUs1 BHYTPEHHEN 3Hepruu Ten, paboTbl 1
nepegaHHoro KonuyecTsa TennoTbl C MCMNOMNb30BaHNMEM NEPBOro 3akoHa Tep-
MoauHamukun. Pacyet paboTbl, COBEPLUEHHON ra3om, No rpaduky 3aBUCMMOCTHU
p (V). BbelumcneHue paboTbl ra3a, COBEPLUEHHON NPU U3MEHEHUN COCTOSHUS MO
3aMKHYTOMY uukny. Beluncnenume K npu coBeplueHnn rasom paboTbl B Npo-
Leccax U3MEHEHWsI COCTOSIHUA MO 3aMKHYTOMY LMKy, OBbACHEHME MpUHLK-
NMoB AEWCTBUS TEMNMOBbIX MaLlUUH. [leMOHCTpaumsa ponu usvkn B co3gaHnm un
COBEpPLUEHCTBOBAHMM TENNOBLIX ABUratenen. Na3noxeHme cytn aKonornyeckmx
npobnem, obycrnoBneHHbIX paboTon TennoBbix ABuraTenen u npennoxeHve
NyTW UX peLleHns. YkasaHue rpaHnil NPUMeHMMOCTU 3aKOHOB TEPMOOUHAMUKMN.
YMeHve BecTv anarnor, BbiCryLunBaTb MHEHME OMNMOHEHTA, y4acTBoBaTb B ANUC-
KyCcCuUW, OTKPbITO BblpaXaTb W OTCTaMBaTb CBOK TOYKY 3peHud. YkasaHue
y4ebHbIX ANCUMNITMH, NPU U3YYEHUN KOTOPbIX MCMOMb3YyoT y4ebHbIN MaTepuan
«OcHOBbI TEpMOANHAMUKM»

CgolicTBa napoB, >XWAKO-
cTen, TBepAbIX Ten

N3mMepeHue BnaxHOCTV Bo3ayxa. PacyeT konmyecTsa TennoThl, Heo6xoanmMoro
AN OCYLLECTBNEHMsl MnpoLecca rnepexofa BeLlecTBa M3 OAHOMO arperaTHOro
COCTOSIHWSA B Apyroe. JKCrnepuMeHTanbHoe uccnegoBaHue TensnoBbiX CBOMCTB
BelwecTBa. MNpvBeaeHre NpYMepoB KanumnnspHbIX SBNEHUi A B GbITy, Npupoae,
TexHuke. VccnegoBaHne MexaHUYECKUX CBOWCTB TBepablx Ter. [MpuMeHeHune
p13nYecKnx NOHATUIA U 3aKOHOB B y4ebHOM MaTepuarne npodeccMoHarbHOro
XapakTepa. Vcnonb3oBaHue MHTepHeTa Ana nowcka MHGoOpMauuu o paspa-
B0OTKax 1 MPUMEHEHMSIX COBPEMEHHBIX TBepbIX M aMOPdHbIX MaTepuanos

3. QNIEKTPOOUHAMUKA

OnekTpocTaTturka

BbluncneHne cun B3anMOOENCTBUA TOYEYHbIX 3MEKTPUYECcKUX 3apsgoB. Bbl-
yncneHne HanpsXXeHHOCTU 3NEKTPUYECKOro Nosis 0OHOro N HECKOSMbKUX TOYeu-
HbIX 3MEKTPUYecKkux 3apsagoB. BelumcneHne noteHumana anekTpuy4eckoro nons
OAHOMO N HECKONbKUX TOYEYHbIX ANEeKTpu4ecknx 3apsaoB. ViamepeHue pasHo-
CTW noTeHumanoB. N3MepeHue 3Heprum aneKkTpu4ecKoro nomns 3apskeHHOro
KoHOeHcaTopa. BbluMcrneHne 3sHeprum 9neKTpUYEeCcKOro nomns 3apsiKeHHOro
KoHaeHcaTopa. Pa3spaboTka nnaHa v BO3MOXHOW CXEMbl AEWCTBUIA 3KCMepu-
MEHTanbHOro onpeaeneHns 3NeKTPOEMKOCTU KOHAEeHcaTopa U ANaneKkTpuye-
CKOW NMpoHMLaeMOoCTH BellecTBa. [poBegeHMe CpaBHUTENBHOMO aHanuaa rpa-
BUTALMOHHOIO M 3NEeKTPOCTaTUYECKOro nosne
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XapakTepucTvKa OCHOBHbIX BUAOB AeATEeNIbHOCTU CTYAEeHTOB (Ha ypoBHe
Y4eOHbIX AeNCTBUN)

[NoCTOSAHHBIN TOK

M3amepeHne MOoLLHOCTM anekTpuyeckoro Toka. Namepenne 34C n BHyTpeHHero
CONPOTUBMEHUSA UCTOYHMKA TOKa. BbinonHeHne pacyeToB curbl TOKa W Hanps-
XEHUM Ha ydacTkax anektpuyeckux uenen. OBbsiCHEHME Ha MpuMepe arnek-
TpU4Yeckomn uenu ¢ AByMs nctodHmkamm toka (3AC), B Kakom criydae UCTOYHMK
3MeKTpuYeckon aHeprum paboTaeT B pexvMme reHepaTopa, a B KakoMm — B pe-
Xume notpebutens. OnpegenexHne TemnepaTypbl HUTWM HakanueBaHus. V3me-
peHune aneKTpPMYeckoro 3apsaa anekTpoHa. CHATME BONbTaMNepHoOW xapakTe-
puctukn guopa. lNposeaeHne cpaBHUTENBHOrO aHanmsa nosynpoOBOAHWUKOBbIX
avonos 1 Tpuogos. Mcnonb3oBaHvne MHTepHeTa ans nowcka wuHdopmauum o
nepcneKkTMBax pasBuUTUA MONyNpPOBOAHWKOBOW TEXHUKM. YCTaHOBKA NPUYMHHO-
CneacTBeHHbIX cBA3en. ObbsACHeHMe NpUpPoabl ANEKTPUYECKOro Toka B MeTar-
nax, anekTponuTtax, rasax, Bakyyme v nonynposogHukax. [TpumeHeHve anek-
Tponusa B TexHuke. [poBeaeHne cpaBHUTENbHOrO aHanM3a HecamoCcTosATE Nb-
HOro 1 CaMOCTOATENBHOIO ra3oBbIX Pa3psaoB

MarHuTHble aBneHns

M3amepeHne MHOYKLMM MarHMTHOro nonsi. BeluncneHue cun, AeNCTBYIOWNX Ha
NPOBOAHUK C TOKOM B MarHMUTHOM none. BbluncneHne cun, OENCTBYIOLWLMX Ha
ANEKTPUYECKUN 3apsag, ABWXKYLLMINCA B MarHUTHOMm none. WccneposaHve siB-
NEHWA 3NEKTPOMarHUTHOM WMHAYKUUW, CaMOWHAOYKUMW. BbluMcneHune aHeprum
MarHutHoro nonsi. OObsiCHEHME npuHUMNa OEeUCTBUSA 3neKkTpoaBuraTens.
Ob6bsACHEHNEe NMpuHUMNA AEUCTBMS reHepaTopa 3MEeKTPUYECKOro Toka U arek-
TpouamepuTenbHbiX nNpubdopoB. OObACHEHME npuUHUUMNA OEeUCTBUS Macc-
crnekTporpada, yckoputenem 3apsbkeHHblx 4dactuu. OObsiCHeHMe ponu mar-
HUTHOTO NMonsi 3eMITM B XXM3HU pacTEHUN, XXMBOTHbIX, YenoBeka. MpueBeneHne
NPUMEPOB NPAaKTUYECKOrO NPUMEHEHNSA N3YYEHHbIX SBMEHWI, 3aKOHOB,

npnbopos, yctponcTs. NpoBeaeHne CpaBHUTENBHOrO aHanu3a CBOWCTB 3riek-
TPOCTATUYECKOro, MarHUTHOIO U BUXPEBOIO aNeKkTpuyecknx nonen. O0bACHeHne
Ha NpUMepe MarHUTHbIX SBMIEHUNA, novyeMmy OM3nKy MOXHO paccMmaTtpuBaTh Kak
MEeTaanCLMMNIINHY.

4. KOJIEBAHUA U BOJIHbI

VMccnenosaHue 3aBMCMMOCTU nepuoga konebaHuini mateMaTuyeckoro MasiTHMKa
OT €ero AnvHbl, Maccbl U aMnnuTyabl konebaHuii. MiccnengoBaHne 3aBUCUMMOCTM
nepuopa konebaHwuii rpysa Ha NpPYXMHE OT ero Macchl U XECTKOCTU MPYXMUHbI.
BbluncrneHve nepuoaa konebGaHWini MaTeMaTU4Yeckoro MasTHUMKa No M3BECTHOMY
3Ha4YeHUo ero ANuHbl. BbluncneHne nepuoga konebaHui rpysa Ha NpyXMHE no
N3BECTHLIM 3HAYEHUSIM ero Macchl U XECTKOCTU NPYXWUHbI. BbipaboTka HaBbIKOB
BOCNpPWUHMMAaTb, aHanuM3upoBaTtb, nepepabaTtbiBaTb U NpeabsensaTb MHdopma-
LU0 B COOTBETCTBMM C MOCTaBMEHHbIMK 3adadvamu. MNprueegeHne npMmepoB aB-
ToKkonebaTernbHbIX MexaHM4Yeckmx cuctem. [NpoBedeHne Knaccudgukaumm Kone-
OaHun

M3mepeHve OnuHbl 3BYKOBOW BOMHbI MO pes3ynbTatam HabnwaeHun nHtepde-
peHuMn 3BYKOBbIX BONH. HabnogeHne n obbsacHeHne SBNeHUn MHTepdepeHumm
n gudpakumm MexaHudeckux BonH. lNpeactaBneHve obnacten NpUMeHeHus
ynbTpasByKa U NepcrneKkTMBbl €ro UCMONb30BaHMA B PasnuyHbix 061acTax Haykw,
TEXHWKW, B MeanuunHe. MI3noxeHne CyTu 3KOMormyeckmx npobnem, CBA3aHHbIX C
BO3JENCTBMEM 3BYKOBbIX BOSTH HA OpraH1M3m YeroBeka

MexaHu4yeckne Koneba-
HYA

Ynpyrne BONHbI
OneKkTpOMarHuTHble KO-

nebanus

HabniogeHve ocuunmnorpaMM rapMoOHUYEcKMX konebaHwi cumbl Toka B Lenu.
M3mepeHre 3neKkTpoeMKoCTU KoHAaeHcaTopa. MamepeHune WHOYKTUBHOCTb Ka-
Tywkun. NccnegoBaHve siBNEHUS 9NeKTpUYeckoro pesoHaHca B nocriegoBaTenb-
Hou uenu. lNpoBeaeHne aHanorun mexay Mu3ndeckumMu Bennu4YnHamm, xapakre-
PUSYIOLMMN MEXAHUYECKYID U JNEKTPOMarHuUTHyt0 kornebatenbHble CUCTEMbI.
PacyeT 3HauyeHuI cunbl TOKa U HaNpshKeHUs Ha areMeHTax Lenu nepemMeHHoro
ToKa. ViccnepoBaHue npuHUMna Aencteusa TpaHcdopmaTopa. UccneposaHue
npyHUMnNa AencTemsa reHepaTtopa nepemeHHoro toka. MicnonesosaHue VHTepHe-
Ta ANA noucka UHMOpPMaLMM O COBPEMEHHbIX cnocobax nepepayn SnekTpo-
aHepruu
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aj'leKTDOMaFHI/ITHbIe BOn-
Hbl

OcywiectBneHne paguonepegayn um paguonpuema. WccnegosaHue CBOWCTB
3MEKTPOMArHUTHLIX BOSIH C MOMOLLBbID MOOMNbHOro tenedoHa. Pasgutue ueH-
HOCTHOrO OTHOLLUEHMSI K M3yYaeMbIM Ha ypokax hu3unkm obbektam U ocBavBae-
MbIM Bugam geatenbHocTU. O6bACHEHME NPUHLNNNANBLHOIO pasnuyns Npupoabl
YNPYrnX U SNeKTPOMarHUTHbIX BOJSH. N3noxeHne CyTu 3KONMormyeckux npoodnem,
CBSI3aHHbLIX C 3JIEKTPOMArHUTHBIMK KonebaHusmu u BonHamu. O6bsacHeHue po-
1N 3NEKTPOMAarH1UTHbIX BOJSTH B COBPEMEHHbIX UccrneaoBaHusax BceneHHom

5. ONTUKA

Mpupona ceeta

lMpyMeHeHne Ha NpakTUKe 3aKOHOB OTPaXeHWs 1 MperioMneHus ceeTa npu pe-
weHun 3agay. OnpegeneHve CNeKTpanbHbIX rPaHUL, YyBCTBUTENBHOCTU Yero-
BEYECKOro rnasa. YMeHvne CTpouTb nsobpaxeHus npegmeToB, AaBaeMmble fINH-
3amu. PacyeT paccTtosiHMsa OT NuH3bl 40 M3obpaxeHwns npeamerta. Pacyet onTu-
YECKON Cunbl NH3bI. N3mepeHne hOKyCHOro pacCTOsHWA NWH3bL. VchnbiTaHue
Mogener MMKpocKona u Teneckona

BonHoBble cBOMCTBA
cBeTa

HabntogeHve aBneHns nHTepdepeHLnn aNeKTPoOMarHuTHbIX BonH. HabnoaeHne
ABneHnsa audpakumy aneKTpomMarHMTHbIX BoMH. HabniogeHve sisnexHvs nondpu-
3aumMn ANeKTpoOMarHUTHbIX BONH. M3mepeHne AnviHbl CBETOBOMW BOSHbI MO pe-
3ynbTatam HabnwoaeHusa seneHus nHtepdepeHumn. HabnogeHve asneHns an-
pakumm ceeta. HabnogeHvne ssnenunsa nonapusauum n gucnepcun ceeta. lo-
WCK pasnuyuMim u cxoAcTBa mexay AndpPakuMOHHBbIM WM AWCNEPCUOHHBIM ChekK-
Tpamu. [NprBeaeHne NpMMepoB NOSBIEHWS B MPUPOAE W UCNOMb30BaHNSA B TeX-
HVKe ABMeHW HTepdepeHummn, audpakumm, nonsapmMsaummn n gucnepcum ceeta.
[MepeyncneHve MeTo4oB MO3HAHMWSA, KOTOPbIE UCMOMb30BaHbI NMPU U3yYeHUU yKa-
3aHHbIX SBMEHUN.

6. ANIEMEHTbI KBAHTOBOW ®U3UKU

KBaHTOBas onTuka

HabntogeHne doToanekTpuyeckoro adpdpekta. ObbsicHeHMe 3akoHoB CToneTo-
Ba W OaBrieHNs CBeTa Ha OCHOBE KBaHTOBbIX NpeactasneHvin. PacuyeT makcu-
MaribHOW KUHETUYECKOW 3HEPrum dnekTpoHoB Npu oToanekTpnieckom addex-
Te. OnpegeneHue paboTbl BbIxoAa aMekTpoHa no rpadmnky 3aBUCUMOCTU MaKCcu-
MaribHOW KMHETUYECKOW SHEPrun poTO3NEKTPOHOB OT YacToThl cBeTa. M3mepe-
Hve paboTbl BbixoAa anekTpoHa. lNepeuyncneHne npubopoB yCcTaHOBKW, B KOTO-
pbix NnpumeHsieTca 6e3 uHepumoHHOCTb poToadpdekTa. Ob6bACHEHME KOPNYyCKY-
NAPHO-BOSTHOBOrO Ayanuama cBoncTB hoToHOB. O6bACHEHWE ponu KBaHTOBOW
ONTWKN B pa3BUTUU COBPEMEHHON PU3UKN

dusnka atoma

HabniogeHne nuHenyaTbix CNEKTpoB. PacyeT 4acToTbl U AMWHbI BOSHbI UCMyC-
Kaemoro cseTa Npu nepexoge atoma BoAopoda M3 OAHOro CTauMoOHapHOro co-
cTosiHuA B gpyroe. OObsCHEHNE NMPOUCXOXAEHUSI NMMHENYATOro criekTpa atoma
BOOOPOAA U pasnuuns NIMHEnYaTbIX CNEeKTPOB pasnnyHbIX ra3oB. ViccnegosaHue
nuHenyaToro cnektpa. MccnegoBaHue npuHUMNa paboTbl NHOMUHECLIEHTHOWN
namnel. HabnogeHre n 06bACHEHME NpyHUMNa AencTBua nasepa. NpueeneHve
nNpUMepPOB UCMNOSIb30BaHNA flasepa B COBPEMEHHON Hayke n TexHuke. Mcnonb3o-
BaHWe WHTepHeTa Ans novcka UHGopMauun O nepcnekTnBax npuMeHeHus na-
3epa. BblumcneHue BonHbl ge bponnga yactuubl ¢ M3BECTHbIM 3HAYeHUEM UM-
nynbca.
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dun3nka aToMHOro agpa

HabniogeHne TpekoB anbda-yactuy B kamepe BunbcoHa. PeructpuposaHue
SOEPHbIX U3Ny4YeHWA C nomMollbio cuyeTdmka [evrepa. Pacyet aHeprum cBsA3u
aToMHbIX agep. OnpegenexHve 3apsiga U MaccoBOro Y1cna aToMHOro saapa, Bos-
HVKaloLWwero B pesynbTaTte paguoakTMBHOrO pacnaga. BoelumcneHnve aHepruw,
ocBoboxparoLlencs npu pagumoakTueBHoMm pacnage. OnpedeneHve npogyKToB
AagepHon peakumun. BblumcneHnve sHepruv, ocsoboxpatowencs npu AaepHbIX
peakumnsx. NoHumaHue npeMmyLLecTB U HeAOCTaTKOB UCMONb30BaHWUSA aTOMHON
SHEPIMN N NOHWU3UPYIOLLMX U3MYYEeHUI B NPOMbILINEHHOCTN, MeauumHe. Mano-
XKEeHWe CyTu 3KOnormyecknx npobnem, cBa3aHHbIX ¢ BMonornyeckum gencTemem
paAanoakTMBHBIX M3nydveHun. lNpoBeaeHve knaccudukaumym anemeHTapHbIX Ya-
CTUL MO MX (pmanyeckum xapakTepucTmkam (Macce, 3apsgy, BPEMEHW XWU3HW,
CnuHy u T. A4.). [NoHUMaHMe UeHHOCTeW Hay4yHOro MO3HaHUs Mupa He BooOLle
ONs YenoBeyecTBa B LiENoMm, a Ang Kaxgoro obyyaroLwerocs IMYHO, LieHHOCTeN
OBNageHns MeToAOM Hay4yHOro MO3HaHuA AN AOCTUXKEeHMS ycrnexa B Mobom
BMAE NpakTuyeckon geatenbHocTw. lNpedcTaBneHne o xapakrtepe 4eTbipex Tu-
noB yHOaMEHTarnbHbIX B3aUMOAENCTBUMA dMEMEHTapHbIX YacTuy B Buae Tab-
nmubl.

7. 3BOJIIOLIUA BCEJIEHHOMU

CtpoeHne n
BceneHHon

passutune

HabniogeHne 3a 3Be3gamu, JlyHonm u nnaHetamu B Teneckon. HabnwogeHue
COJTHEYHbIX MATEH C NMOMOLLbIO TEflecKona M CONTHEYHOro 3KpaHa. Mcnonb3oBa-
Hne NHTepHeTa Ons nomcka u3obpaxkeHni KocMuyYecknx obbekToB U MHdopma-
unn 06 nx ocobeHHocTax ObcyxaeHMe BO3MOXHbIX CLieHapueB aBonounm Bee-
nexHHon. Mcnonb3oBaHne MHTepHeTa aAns nomcka coBpeMeHHoW nHdopmaumm o
pa3suTun BecenenHon. OueHka nHdopmMaumm ¢ Nno3vumm ee CBOWCTB: JOCTOBEP-
HOCTW, OO BEKTUBHOCTU, NOJTHOTHI, aKTyaNbHOCTU U T. A.

Ssonounsa 3sesd. vno-
Tesa NMPOUCXOXKAEHNS
CornHe4yHon cuctemsl

BbluncneHne 3Hepruu, ocCBOBOXOAMOLWENCA MPU TEPMOSOEPHbIX peakumsx.
dopmynupoBka npobnem TepmosgepHon 3HepretTukn. O6bsiCHEHME BAUSIHUSA
COMHEYHOW aKTMBHOCTM Ha 3emnto. [oHMMaHne ponm KOCMUYeCcKUxX uccrneoBa-
HWW, UX HAYYHOrO U 3KOHOMWUYECKOro 3HadeHusi. OBCyKaeHNe COBPEMEHHbIX M-
notes o npovcxoxgeHnn ConHeYyHon CMCTEMBI

8. OCHOBbI CNELUWANIbHOU TEOPUN OTHOCUTENBHOCTU

OcHoBbI crneyunanbHown
TEOpUM OTHOCUTENBHOCTU

Ob6bsacHeHne 3HauymmocTu onbitTa MawnkenscoHa- Mopnu. ®opmynupoBaHue no-
ctynatoB. ObbsAcHeHVe addpekTa 3ameaneHus BpemeHu. PacyeT aHeprum no-
KOs, MMMynbca, 3Heprnm cBoboaHON yacTuupbl. BeipaboTka HaBbIKOB BOCMPUHU-
MaTb, aHanuavpoBaTb, NnepepabaTtbiBaTb U NpeabABnATb MHPOPMaLUK B COOT-
BETCTBWM C NOCTaBMEHHbIMU 3a4a4amMu.

8 YYEBHO-METOAUYECKOE "

MATEPUAJIbHO-TEXHUYECKOE

OBECMNEYEHUE MPOrPAMMbI YYEBHON AUCLUUMIUHbI « PUSUKA»

Hannuyune nomewennin: Ne 2305 kabnHeT ounanku.

O6opynoBaHune y4yebHoro kabuHeTa:

Komnnekt mebenu anga yyebHoro npouecca.

CpencTtBa 06y4yeHusi: [locka knaccHasi, UHPOPMaLMOHHbIE CTeHAbI, y4eOHble npu-

6opbl 1 06opyaoBaHUE ANS BbINOMHEHMA flabopaTopHbIX paboT:

— Habop nabopaTopHbIN «ONTUKa»

— Habop nabopaTopHbIN «3NEKTPUYECTBOY

— Habop no anekTponuay (nabopaTopHbIn)

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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— Habop npyXuH ¢ pasnn4Hom XeCTKOCTbIO

— Habop pesnctopos

— JlabopaTopHbIn Habop «unccnegoBaHMe N30NPOLECCOB B rasax»

— Habop koHpeHcaTopoB

— Habop «kpuctannusauus»

— Habop rpy3oB no mexaHuke

— [llepekntoyateny 0aHOMOMKOCHbIE

— Mpnbop Aons naMepeHns AnvHbl CBETOBOW BOSHbI C HAbopoM ANPaKLNOHHBIX
peLeTok

— Peoctat-noteHumMomeTp (nabopaTtopHbIn)

— Cnunpanb-pe3nctop

— CrakaH oTnveHoN (nabopaTopHbIN)

— Undposon nameputensHbii npnbop

— WTtatme ana poHTanbHbIX paboT

— Pblyar-nmHenikmn nabopaTtopHbie

— AmnepmeTpbl nabopaTtopHble

— BonbtmeTpbl nabopatopHble

— Becbl ¢ pasHoBecamu

— Bblkniovatenun ogHONOMOCHbIE

— dunHamomeTp nabopaTopHbIN

— WcToYHnKkn nutaHms

— Katywka-mMoToK

— KomnnekT no anektpogMHamuke

— KomnnekTt nposoaos

— JNNabopaTopHbIi Habop «reoMeTpuyeckas onTUKay

— JlabopaTopHbIN HAbOp «MarHETU3M»

— JlabopaTopHbIn HAOOP «3NEKTPUYECTBO»

— OnekTpomarHut pasbopHbIN ¢ AeTanamum

— MarHuTtbl nonocossle (Napa)

— MunnuamnepmeTp nadopaTopHbIii

— [eMoHcTpaunoHHble NpubopsbI:

— Habop no 9nekTponusy 4EMOHCTPALNOHHbIN
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paTtypbl

Habop 4eMOHCTPALUNOHHBIN «3NEKTPUYECTBO 1»

Habop 4eMOHCTPALMNOHHbBIN «3NEKTPUYECTBO 4»

Habop «MarHuTHOe nose 3emnm»

Habop ana geMoHcTpaumMm CNekTpoB NOCTOAHHbLIX MarHNTOB
Habop ana gemMoHcTpaumm CNeKTPoB NOCTOSIHHbIX TOKOB
OnHamomeTp (4EMOHCTPALMOHHBINT0H)

MaHomeTp A4eMOHCTPaLMOHHbIN

Pblyar- nmHenka geMoHCTpaunoHHas

Mpnbop Ana AemMoHCcTpaumm AaBneHns BHYTPU XKUOKOCTU
Tpybka onst AeMOoHCTpaLumm KOHBEKL MK

['MrpomeTp NCUxXpomeTpmnyecKum

Mpnbop ana geMoHCcTpaunn gaBrneHns BHYTPU XXUOKOCTU
Mpnbop ana oeMoHcTpaummn TensIoNPOBOAHOCTU Ten
Mpnbop Ana oeMoHCTpaLmm ra3oBbIX 3aKOHOB

Tpybka onst AeMOHCTpaLMM KOHBEKLMU B XNOKOCTU
Mpnbop ansa npeBpaLleHNA CBETOBOW 3HEPTUN

MawwuHa anekTpodopHas

I'Ipm60p ana gemMoHCTpaunn 3aBUMCUMOCTU CONPOTUBIIEHUA MeTara OoT TeMre-

MpuGop AN AeMOHCTpaLuMK 3aBUCMMOCTM CONMPOTUBIIEHUS NPOBOAHUKA OT Anu-

Hbl, Ce4eHund, Matepunarna.

MHdopmaLnoHHbIe CTeHAb!:

LLikana anekTpoMarHUTHbIX BOJIH

MexxgyHapoaHas cuctema eamHuy, (cun)

MpucTtaeku onsa obpasoBaHUM KPaATHbIX M AOSTbHBIX €ANHULY
dusmnyeckme nNoCTosiHHbIE

Tabnuua xum. dnementoB [1./. Menageneesa

Tabnuubl:

1.0OcHOBHbIE (POPMYIbl MONEKYAPHON PU3MKK

2.'a3oBble 3aKoHbI. YpaBHeHue KnanenpoHa

3.0nekTpusauus Ten

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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4.3neKTpocTaTuka. 3aKOH KyroHa

5.[1ennmMocTb anekTpuyeckoro 3apsga

6./ICTOYHMKM 3NeKTpUYecKoro Toka

7.ONeKTPUYECKn TOK

8.Cuna Toka. AMnepmeTp

9.3akoH Oma ans yyacTka uenu

10.MOCTOSIHHBIN TOK. DNEKTPUYECKOE HaNpPsKeHne

11.PaboTta n MOLLHOCTb 3NIEKTPUYECKOrO TOKa

12.MNocnepoBaTenbHoOe coeanHeHe NPOBOAHNKOB

13.MapannenbHoe coeanHeHne NPOBOAHUKOB

14 .MarnutHoe none. Cuna amnepa. Cuna JlopeHua

15.KonebaHuns. YpaBHEHNE rapMOHNYECKOrO KonebaHus

16.CBoboaHbIe anekTpuyeckne konedbaHna. KonebatenbHbln KOHTYP
17BbIHY>XOEHHbIE 9NeKTpOMarHuTHble KonebaHus

18.BonHoBble cBoncTBa cBeTa. MHTepdepeHunsa. Aundpakums
19.N'eomeTpunyeckas ontuka. OTpaxkeHue ceeTa. Npenomnenue ceeta. JIMH3bI
20.PoToadhdhekT

21.MpsamonuHenHoe asmxeHne OcHoBHble hopmynbl CBO6OOHOE NageHue
22.[lInHamuka. BTopon 3akoH HblOTOHa

23.[1BmxxeHne Ten nog AeNCTBUEM CUTbl TSHXKECTU

24 .3aK0oHbl COXpaHEeHUs1 B MeXaHuKke

HarnsgHble nocobus:

— Mogenb geuratens (nabopartopHas)

Mogenb aBuratens BHYTPEHHEro CropaHud

Mogenb «KpucTannuyeckasl pelleTka rnoBapeHHo! conmy»

Mopgenb «3NEeKTPOMardHnTHoOro pene»

Mogenb ans geMoHCcTpauum IMHUA MarHUTHOrO Nons

MynbTumeguinHoe obopynosaHue: tenesusop, DVD — npourpbiBatenb, NpoekTop
KOoMnboTEp.

BugeoTteka:

— OnektpoctaTtuka (Il pasgen).

— [MocTosHHbIN anekTpuyecknin Tok (Il pasgen).

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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— OnektpomarHuTHas nHaykuus (Il pasgen)

— [eomeTpuyeckas ontuka. JinHzbl. (11l pasgen)
— OnektpomarHuTHble konebanus. (Il pasgen).
— OnektpomarHuTHble BonHbl (Il pasgen).

— KsaHTOBbIE ABNeHus (1V pasgen).

— WNany4enus u cnektpsl (IV pasgen).

- SﬂeKTpVI‘-IeCKI/II7I TOK B pa3HbIX cpefax

MporpammHoe obecnedenune: Microsoft Volume Licensing Service Center, Kog co-
rnawenunsa V9002148, ¢ 30.06.2016 no 30.06.2022r; JlnueH3noHHbIN cepTudmkaT Ne17EO-
171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 no 13.03.2020 r

PEKOMEHOYEMASA NATEPATYPA
Onsa ctyaeHToB:

1. [OmutpueBa B.®. dusmka gnga npodeccum n cneumanbHOCTEN TEXHUYECKOro
npoduns: y4ebHuk onsa obpasoBaTenbHbIX ydpexaeHun cpeq. npod. obpasosaHunsa. — M.,
2017.

2. Omutpuesa B.®. dusmka ansa npodeccnmn n crneumnmanbHOCTEN TEXHUYECKOro
npodpuns. COopHuUK 3agay: y4yeb. nocobme gnsi obpasoBaTeribHbIX YYpeXOeHun cpea.
npod. obpasoBaHusa. — M., 2017.

3. Omutpuesa B.®., Bacunbes J1.. dusmnka gna npodeccun n cneumanbHOCTEN
TexHuyeckoro npoduns. KoHTponbHble maTepuansl: yyeb. nocobus ana yypexageHuin
cpea. npod. obpasosaHus /— M., 2017.

4. OmutpueBa B.®. dusuka ana npodeccnin 1 crneumanbHOCTEN TEXHUYECKOro
npocung. JlabopaTtopHbIn NpakTukym: y4yeb. nocobua ona yupexageHuni cpeq. npod. ob-
pasoBaHusa / B.®.Ovutpuea, A. B. Kopxyes, O. B. MyptasmHa. — M., 2017.

5. Tpochumosa T. WU., dupcoe A. B. dusunka ana npodeccun n cneymanbHOCTEN
TEXHUYECKOro U eCTECTBEHHO-Hay4YHoro npodunen: PeweHuns 3aga4y. — M., 2017.

Tpodmmosa, T. U. Kypc dounaunkm ¢ npyumepamm pelueHuns 3agad [OneKTpOHHbIN pe-
cypc] :B2-xT.T.2/T. N. Tpodumona, A. B. dupcos. - M. : KHOPYC, 2020

Tpodumoa, T. N. KpaTkunm Kypc pu3ankm c¢ npumepamu pelleHus 3agad [Onek-
TPOHHbBIV pecypc] : y4ebHuk / T. . Tpodumosa. - M. : KHOPYC, 2020

JlorsuHeHko O.B. ®wusmka: yvyebHuK [OnekTpoHHbI pecypc]. — Mockea: KHoPyc,

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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2019. — on-line

AOna npenopaBaTenen:

1. KoHctutyuma Poccuiickon degepaumm (NpMHATa BCEHAPOAHbLIM rofioCoOBaHNEM
12.12.1993) (c y4yeTOM MOMPaBOK, BHECEHHbIX (heaepanbHbIMU KOHCTUTYLUOHHLIMU 3aKo-
Hamn P® o nonpasBkax kK KoHcTuTyuun PO ot 30.12.2008 Ne 6-PK3, ot 30.12.2008 Ne 7-
®K3) // C3 PO. — 2009. — Ne 4. — CT. 445.

2. ®epepanbHbivi 3akoH 0T 29.12. 2012 Ne 273-93 (B pea. deaeparnbHbiX 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 203-93,01 25.11.2013 Ne 317-93, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-®3, o1 05.05.2014Ne 84-d3, ot 27.05.2014 Ne 135-d3, ot 04.06.2014 Ne 148-93, c
n3M., BHeceHHbIM PefepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-93) «O6 obpasoBaHuu
B Poccuinckon degepauunm».

3. T[puka3d MuHuctepctBa obpasoBaHus n Haykm PO «O6 yTBepxaeHun dene-
panbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpegHero (NosHoro) obuuero
obpasoBaHua» (3apernctpupoBaH B MuHiocte PO 07.06.2012 Ne 24480).

4. T[pwukas MnHobpHaykm Poccum ot 29.12.2014 Ne 1645 «O BHECEHUN U3MEHEHUI
B lNpuka3s MuHuctepctaa obpasoBaHus n Hayku Poccuickon ®epepaumm ot 17.05.2012 Ne
413 “O6 yTBepxaeHun cenepanbHOro rocygapcrBeHHOro obpasoBaTenbHOro craHgapTta
cpegHero (nonHoro) obuiero obpasoBaHusa”».

5. Tlpuka3z MuHuctepctBa obpasoBaHus u Haykm PO ot 31 gekabps 2015 r. N
1578 "O BHECeHuu N3MEHEHNN B deaeparnbHbIn rocygapCTBEHHbI
obpasoBaTtenbHbIi  CTaHOApT cpeaHero obuwero obpas3oBaHus,  YTBEPXKOEHHLIN
npukasom MwuHucTepcTBa ob6pasoBaHust U Haykm Poccuinckon Pepepauum ot 17 mas
2012 r. N413"

6. [Mncemo [enapTameHTa rocygapCTBEHHOM NOMUTUKM B cdpepe NoAroToBKU pa-
6oumnx kagpos 1 AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHaauumn no
opraHuMsauumn nony4yeHust cpegHero obuiero obpasoBaHus B npegenax oceBoeHms obpaso-
BaTenbHbIX NporpamMm cpegHero npodeccroHanbHoOro obpasoBaHusa Ha 6ase OCHOBHOMO
obuiero obpasoBaHus ¢ y4eToM TpeboBaHu heaepanbHbiX rocy4apcTBEHHbIX 0bpa3oBa-
TenbHbIX CTAaHOAPTOB M NoNy4YaeMon npodeccmm unu cneumanbHOCTU cpegHero npodgec-
CMOHanbHoOro obpasoBaHusa».

7. TNpumepHas ocHoBHas obpasoBaTenbHas mnporpamma cpegHero obuwero
obpasoBaHusa, ogobpeHHass  pelweHvem  defepanbHoro  y4ebHO-MeToLMyecKoro

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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ob6beanHeHuns no obuiemy obpasoBaHuio (MPoTokon oT 28 mioHA 2016 1. Ne 2/16-3).
8. ®epepanbHbin 3akoH OT 10.01.2002 Ne 7-®3 «O6 oxpaHe oKpyxatowen cpe-
abl» (B pea. ot 25.06.2012, ¢ uam. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

MHTepHeT- pecypchi:

1. www.fcior.edu.ru (PegepanbHbin LEHTP WMHEMOPMALMOHHO-0Opa3oBaTeNbHbIX

pecypcoB).
2. www.dic.academic.ru (Akagemuk. CrioBapu 1 aHUMKNONeann).

3. www.booksgid.com (Books Gid. 3nektpoHHas 6ubnuoTteka).

4. www.globalteka.ru (fnobanteka. MobanbHas GubnMoTeka HaydHbIX pecyp-

coB).

www.window.edu.ru (EguHoe okHO gocTyna k obpasoBaTesfibHbIM pecypcam).

www.st-books.ru (Jlyywas yyebHas nutepaTtypa).

7. www.school.edu.ru (Poccuinckuin obpasoBatenbHbi nopTtan. JoCTynHOCTb, Ka-

4ecTBO, 3PPEKTUBHOCTD).
8. www.ru/book (3OnektpoHHas BubnuoTeyHas cuctema).

9. www.alleng.ru/edu/phys.htm (O6pa3soBaTtesnibHble pecypcbl MHTepHeTa — Pu-

3uKa).

10. www.school-collection.edu.ru (EanHasa konnekumsi umdpoBbix obpasoBaTerb-

HbIX PECYpPCOB).
11. https//fiz.1september.ru (y4ebHO-MeTOANYeCKas raseTta «dPusmka).

12. www.n-t.ru/nl/fz (Hobenesckne naypeaTtsbl No pusnke).

13. www.nuclphys.sinp.msu.ru (AaepHas domsmka B IHTepHeTE).

14. www.college.ru/fizika (MogrotoBka k EIM9).

15. www.kvant.mccme.ru (Hay4HO-NONynspHbIA PU3NKO-MaTEMaTUHECKNIA XYpHan

«KBaHT»).

16. www.yos.ru/natural-sciences/html (ecTecTBEHHO-Hay4HbI XypHan Ans MOso-

aexn «lMyTb B HayKy»).

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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9 NNAHUPYEMBIE PE3YJNbTATbI UI3YYEHUA YYEBHOIO NMPEOMETA
KoHTponb 1 oueHka pe3ynbTaToB OCBOEHWUSI y4eOHOW AUCUUMIMHBI OCYLLECTBNSET-

cs npenofasBaTeneM B MpoLecce NpoBeAeHUs TECTUPOBaHUS, a TakXKe BbINOSNIHEHUSI 0by-

YyarwmnmmMmncA na6opaToprlx pa60T, nHansmayanbHbIX 3aJaHuin, nuccnegoBaHuM, npome-

XyTOu HOW aTTecTauum.

PesynbTaTbl 06y4eHus

MpeameTHbIE

MeTanpeameTHble,
JFINYHOCTHLIE

®dopMbl U MeTOAbLI KOHTPOSSA U OLIEHKN pe-
3ynbTaToB 06Yy4eHuUsi

Mauuio, coaepallytocsa B coobuieHusax CMU,
VHTepHeTe, Hay4YHO-NONYNsIPHbIX CTaTbsIX.

CwmbICn noHATMI: dunsmyeckoe sBneHve, 3a- OK1-OK 7, Onpoc (MHOvBMayanbHLIN, PPOHTanbHbLIN),

KOH, rmnoTesa, Teopus, BeLEeCTBO, none, Bos- OK9-0OK11 nCbMEHHasi NpoBepka, TECTUPOBaHWe, Nposepka

Ha, (POTOH, aToMm, aTOMHOe £4po, NraHeTa, BbINOMHEHNS BHEaygUTOPHOW CaMOCTOATENbHON

3Be3ga, ManakTuka; paboTbl; 9K3aMEH.

CMmbicn  U3MYECKMX BESIMYMH:  CKOPOCTb, OK 1-OK 7, Onpoc (MHOMBMaYyanbHbIN, bpoHTanbHbIN),

yCKOpeHune, macca, cuna, UMnynsc, 3Heprus, 0OK9-OK11 nNUCbMeHHas NpoBepka, TeCTUpoBaHWe, NpoBepka

Temneparypa, 3apsg v T4. BbINOSIHEHMSI BHEAyOUTOPHOW CaMOCTOSTENbHON
paboThl; 9K3aMeH.

Cwmbicn  m3nyeckmx 3akoHOB: «MexaHukny, OK1-OK 7, Onpoc (MHavBuayanbHbIA, OPOHTanNbHbLIN), NUCH-

«TepmMoguUHaMUKN», «OnNeKTPOANHAMUKNY, OK9-0OK11 MeHHasi nNpoBepKa, TeCTUpOBaHWe, NpoBepka Bbl-

«KBaHTOBOWN (PU3UKM»; NOMHEHWS CaMOCTOATENbHON paboThl; 9K3aMeH.

Bknag poccuiicknx n 3apybexHbIX YYeHbIX, OK 1-OK 7, Onpoc (MHOMBMaYyanbHbIN, bpoHTanbHbIN),

OKasaBLUMX Haubornbluee BNUSHWE Ha pa3Bu- 0OK9-OK11 nNUCbMeHHas NpoBepka, TeCTUpoBaHWe, NpoBepka

TMe pU3mnKn. BbINOSIHEHMST BHEAyAUTOPHBLIX CaMOCTOSITENbHON
paboTbl; paboTa Ha WHTEPAKTUBHBIX 3AHATUAX.
9K3aMeH.

OcBO€eHHbIe yMeHUs:

OnucebiBaTb U 06BACHATL (huanyeckue siene- OK 1-OK 7, OdemoHcTpauus, uHAMBMAYyanbHOE BbIMOSHEHWE

HWS U CBOWCTBA Ten; 0OK9-OK11 3aJaHui; 3K3aMeH.

MprBOANTL NPUMEpPBI NPAKTUYECKOrO UCMOSb- OK 1-0OK 7, KoHTpornb BbINOMHEHUS CaMOCTOATerbHbIX 3aja-

30BaHUS (PU3NYECKNX 3HAHWUIA; OK9-OK11 HWUIA: 3K3aMeH.

OTnnyatb rMnoTesbl OT Hay4YHbIX OTKPLITUI; OK 1-OK 7, Onpoc (MHaMBuAayanbHbIA, OPOHTANbHbIN), NUCH-

OK9-OK11 MEHHasi NpoBepKa, TeCTMpOBaHWe, NpoBepka Bbl-

NOMHEHWS CaMOCTOATENbHON paboThbl; 9K3aMeH.

MpuMeHATL NOonyyYeHHble 3HaHWA ANS pelue- OK 1-OK 7, KOHTpOmnb BbINONMHEHUSS CaMOCTOSTENbHBLIX 3aa-

HUSA PU3NYecKnx 3agad; OK9-OK11 HUI; 3K3aMeH.

Onpenensatb xapaktep u3anyeckoro npouec- OK 1-OK 7, Onpoc (MHavBuayanbHbIA, OPOHTaNbHbLIN), NUCH-

ca no rpadwky, Tabnuue, bopmyne; 0OK9-0K11 MEHHasi NpoBepKa, TeCTUPOBaHNE, 3K3aMeH.

VMcnonb3oBaTe nabopaTopHoe M OeMOHCTpa- OK 1-OK 7, MpoBepka BbINOMHEHUS caMOCTOSATENbHOW pabo-

LMoHHoe obopynoBaHue; 0OK9-OK11 Tbl; 3K3aMeH.

N3amepate psag omsmyeckux BeEnWYUMH, npeg- OK 1-OK 7, Onpoc (MHAMBMAYanbHbIA, OPOHTanbHbIN), pabo-

CcTaBnAas pesynbTaTtbl UBMEPEHNS C YY4ETOM UX 0OK9-OK11 Ta Ha MHTEePaKTUBHbIX 3aHATUSAX, IK3aMeEH.

NorpeLLIHOCTEN;

[enaTb BbIBOAbI HA OCHOBE 3KCMEepUMeHTanb- OK1-OK 7, Onpoc (MHavBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-

HbIX AAHHbIX; OK9-0OK11 MEeHHas NpoBepKa, TeCTUpOBaHWe, NpoBepka Bbl-
NOMHEHVS  BHEayaMTOPHbLIX  CaMOCTOATENbHOWN
paboTbl; paboTa Ha WHTEPaKTUBHbIX 3aHATUSX,
9K3aMeH.

VMcnonb3oBaTb MNpMOGPETEHHbIE 3HaHUSA U OK1-OK 7, Onpoc (MHAuBMAYyanbHbIA, OPOHTAaNbHbLINA), NUCb-

YMEHUSI B NMPaKTUYECKON OEeATENbHOCTU U MNOo- 0OK9-0OK11 MeHHas NpoBepKa, TeCTUpoBaHWe, NpoBepKa Bbi-

BCEOHEBHOW XN3HU: NOMHEHVS  BHEayOWTOPHbIX  CaMOCTOATENbHOWN

a) anga obecneyeHns 6e30NacHOCTM XusHeae- paboThbl; paboTa Ha WHTEPAKTUBHbLIX 3AHATUSX,

ATENbHOCTY, 9K3aMeEH.

0) OUEHKN BNUSIHUSA Ha OpraHM3M Yernoseka u

Apyrve opraHu3Mbl 3arpsi3HEHUS OKpy>KatoLLen

cpeabl,

B) pauMOHanbHOro npUpPOAOMNONb30BaHUA W

3aLUMTbI OKpYXatoLLern cpelpl

BocnpvHumaTe M Ha OCHOBE MOMYyYeHHbIX OK 1-OK 7, Onpoc (MHavBuayanbHbIA, OPOHTaNbHbBIN), NUCH-

3HaHUA CaMOCTOATENBHO OLEeHMBaTb UHAOP- OK9-0OK11 MEeHHas NpoBepKa, TeCTUpoBaHWe, NpoBepKa Bbl-

NOJSTHEHUS CaMOCTOATENBHOMN pa6OTbI; OK3aMeH.

LokymeHm ynpasnsemcs npozpammHbiMu cpedcmeamu 1C Komnnedx
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