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1 NOACHUTEJNIbHASA 3AMNMUCKA

Mporpamma obweobpasoBaTenbHOM y4ebHOM aAncumnianHbl «Pnsmnka» npegHasHa-
yeHa ANa u3ydeHnsa u3nkn B npodpeccrmoHarnbHbiXx 0bpasoBaTenbHbIX OpraHu3aunsax
ClMNoO, peanusyowux obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B
npegenax oCBOeHUs OCHOBHOWM npocdheccmnoHanbHon obpasoBaTtenibHon nporpammbel CI1O
(OMNOnMn Cro) Ha 6a3e ocHoBHOro obuiero obpasoBaHUsA NPy NOLIOTOBKE CNeuuanncTos
cpegHero 3BeHa no cneuyunansHocTn 15.02.12 «MoHTax, TexHuyeckoe obcnyxunBaHue u
PEMOHT NPOMBbILLNIEHHOrO 060pYyAOBaHUSA (MO OTPACHSAM)».

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuwero obpa-
30BaHus, NpeabsaBnseMblX K CTPYKTYpe, COOepXKaHUo U pesyrbTaTtaM OCBOEHUSA y4ebHOoM
ANCUMNIMHBbL «Pur3mkay, B COOTBETCTBUM C PekomeHaaumamMm no opraHnsauumn nonyvyeHus
cpegHero obulero obpasoBaHusi B npefenax OCBOeHWUsi obpasoBaTenbHbIX Nporpamm
cpegHero npodeccnoHanbHoro obpasoBaHms Ha 6a3e OCHOBHOro obLiero obpasoBaHus C
yyeToM TpeboBaHun defeparnbHbiX rocygapcTBeHHbIX 0bpasoBaTesibHbIX CTaHOAPTOB U
nosiydaemMon cneumanbHOCTU cpefHero npodeccuoHanbHoro obpasosaHus (NMcbMo [e-
napTaMmeHTa rocyapcTBEHHOW MOMUTUKN B cdrepe noarotoBku paboumx kagpos u AMNO
MwuHo6pHaykmn Poccum ot 17.03.2015 Ne 06-259), ¢ yyeTtom lNpumepHon ocHoBHOM obpa-
30BaTeNbHOM NporpaMmmbl cpeaHero obuiero obpasoBaHus, ogobpeHHOW peleHnem de-
AepanbHoro y4ebHo- metoamyeckoro obbeguHeHns no oblemy obpasoBaHMIO (MPOTOKON
oT 28 noHA 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «dusmka» HanpasneHo Ha OOCTMXKEHUE cneayroLlmx ue-

*  OCBOEHME 3HaHUM O dpyHOAMeHTasbHbIX (PU3NYECKUX 3aKOHax M NpuUHUMnax,
nexalmx B OCHOBe COBPEMEHHOMN dM3MYECKOM KapTUHbI Mnpa; Hanbosee BaXKHbIX OTKPbI-
TMAX B obnactv uaunkm, okasasLUMX Onpedensiouiee BNUSHWE HA Pa3BUTUE TEXHUKU U
TEXHOJSIOrMu; MeToax Hay4yHoro no3HaHnsa Npupoabl;

*  OBfageHue yMeHusMu NpoBOAUTbL HabnaeHuda, nraHMpoBaTbh W BbINOSHATL
3KCNEepUMEHTHI, BblABUraTb MMNOTE3bl U CTPOUTL MOLENN, NPUMEHATL NOMYyYEHHbIE 3HAHUS
no guauke Ans o6bACHEHNA pa3HOOOpPa3sHbIX PUNYECKUX ABNEHUN U CBONCTB BELLECTB;
NnpakTU4eCcKn UCnonb3oBaTbh (puUsnyeckne 3HaHus; oueHuBaTb LJOCTOBEPHOCTb €CTECTBEH-
HO-Hay4YHOW MHJOpMaLmK;

*  pasBuTME NO3HaBaTESIbHbIX MHTEPECOB, NHTENNEKTYaNbHbIX U TBOPYECKUX CNO-
cobHocTen B npouecce NpnobpeTeHnst 3HaHUN U yMEHUA No (PU3nKe C UCMONb30BaHNEM

PasnnYHbIX UICTOYHUKOB MHpOPMaLIMM U COBPEMEHHbBIX MHPOPMALIMOHHBLIX TEXHONOMUIA;
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*  BOCMUTaHWE YBEXOAEHHOCTM B BO3MOXHOCTW NO3HAHMS 3aKOHOB NPUpPOAbl, UC-
Nnofib30BaHUA LOCTWXEHUA (PU3MKM Ha 6naro pasBuMTUS YenoBEYEeCKOW LUMBUIIM3aUUN;
HeobXo4MMOCTN COTPYAHMYECTBA B MPOLIECCE COBMECTHOrO BbIMOSHEHMSA 3aay, YBaXu-
TENbHOIO OTHOLLEHUSI K MHEHUIO OMMOHEeHTa npu obcyxaeHun npobrnem ecTecTBEeHHO-
Hay4YHOro COAEpPKaHUS; TOTOBHOCTM K MOParibHO-3TUYECKOWN OLIEHKE UCMONb30BaHNA Hay4-
HbIX JOCTUXEHWI, YyBCTBA OTBETCTBEHHOCTU 3a 3aLLMTY OKpYXKatoLLen cpeabl;

*  UCNONb30BaHME MPUOBPETEHHbIX 3HAHUA U YMEHWUA ONSA peLlleHust npakTuye-
CKMX 3a[ay NoBCEOHEBHOWN XM3HWN, obecnevyeHnss 6e3onacHOCTM COBCTBEHHOM XU3HU, pa-
LMOHanNbHOro NpMpoaonosib30BaHNsA U OXpaHbl OKpYyXKatoLwen cpeabl U BO3MOXHOCTb NpuU-
MEHEHUSI 3HaHU NpU peLleHnn 3a4ad, BO3HUKaKLWMX B nocneayroLwen npodeccmoHarb-
HOWN OeATEeNnbHOCTM.

B nporpammy BKNHOYEHO copepxaHue, HanpaBfieHHOoe Ha (hopMMpOBaHWE y CTy-
JEHTOB KOMMNEeTEeHUUI, Heobxoammblix ans kadectseHHoro ocsoeHusa OOl CIO Ha 6a3e
OCHOBHOro obuiero obpasoBaHusi C MONyyYyeHMEM cpegHero obuwero obpasoBaHus; Npo-

rpaMmmbl NOArOTOBKKU crieumnanucToB cpeaHero 3seHa ([MMNCC3).

2 OBLUAA XAPAKTEPUCTUKA YYEBEHON OUCLMMNUHBbI « DU3NKA»

B ocHoBe yuebHon ancumnnuHbl «Pursmka» NexuT yctaHoBka Ha dOpPMUPOBaHMUE Y
oby4aembix cucTeMbl 6a30BbIX MOHATUA PU3MKM N NPEeACTaBEHUA O COBPEMEHHON On3n-
YeCKOW KapTMHe Mupa, a Takke BblpaboTka YMEeHU NpUMEHATb (oU3ndeckne 3HaHNS Kak B
npoeccrnoHanbHON AEeATENBHOCTU, TaK U NS peLleHUs XXU3HEHHbIX 3a4au.

MHorve nonoxeHusi, passMBaemMble (PU3NKOW, paccMaTpMBalOTCA KakK OCHOBa CO-
3[@aH1Sa N UCMOMNb30BaHNS UHPOPMALMOHHBIX U KOMMYHUKaLMOHHLIX TexHonornn (UKT) —
OfHOro M3 Hambornee 3Ha4YNMbIX TEXHOMNOIMYECKMUX OOCTUXKEHUN COBPEMEHHOW LUBUNN3a-
.

®un3uka gaet KoY K NOHUMaHUIO MHOTOYUCIIEHHbIX SBIIEHUN Y NPOLIECCOB OKpYXa-
owero mupa (B eCTeCTBEHHO-Hay4HbIX 06nacTax, Counosiornn, 3KOHOMUKe, A3blke, NUTe-
paTtype u gp.). B cdusmke dopmupytotcs MHOrve Buabl OeATENLHOCTU, KOTOPblIE UMEKT
MeTanpegMeTHbIN xapaktep. K HUM B nepByto oyepedb OTHOCATCSH: MoAenvpoBaHue o6b-
eKTOB UM TMpOLEecCoB, [MPUMEHEHWE OCHOBHbIX METOAOB [MO3HAaHUA, CUCTEMHO-
WHOPMAUNOHHBLIN aHanua, POopMynMpoBaHWe ruMnoTes, aHanu3 U CUHTEe3, CpaBHEHWe,
obobLeHne, cuctemaTnsaums, BbliBNEHNE MPUYNHHO-CNEOCTBEHHbIX CBA3EN, NOUCK aHa-
noros, ynpasneHne obbektamn n npoueccamu. VIMeHHO aTa gucumninmHa nossosnseT no-

3HAaKOMUTb CTyOEeHTOB C Hay4YHbIMKU MEeTOA4aMN NO3HaAHUA, HAYHYUTb UX OTIINYaTb T<MNOTe3y
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OT TEOPUN, TEOPUIO OT SKCNEPUMEHTA.

®dun3nka nmeeT o4YeHb BOMbLIOE M BCEBO3PACTAIOLLEE YMCNO MEXOMCUUNITMHAPHBIX
CBSI3EN, MPMYEM Ha YPOBHE KaK MOHSATMMHOrO annapata, Tak U MHCTpymeHTapua. CkasaH-
HOe MO3BONseT paccMmaTpmBaTb (PU3MKY Kak METaguMCUMNNHY, KOTopas npefocraBnseT
MeXOMCUUNIIMHAPHBIV S3bIK AN9 ONMCaHUs Hay4YHOW KapTUHbI MUpa.

dunsmka aBnseTcs cuctemoobpasyrwmm ¢akTopoM Afil €CTeCTBEHHO-HAaY4YHbIX
y4yeObHbIX NpeaMeToB, NOCKONbKY (PM3MYECKME 3aKOHbI fieXXaT B OCHOBE COOEPXKaHUS Xu-
MuK, Guonoruun, reorpacnn, aCTPOHOMUN U cneumnarnbHbIX AUCUUNNNH (TEXHUYECKas Me-
XaHWKa, aNEeKTPOTEXHMKA, SNEKTPOHUKA 1 ap.). YuyebHasa ancumnnuHa «dPuamka» cosgaet
yHMBepcanbHyto 6a3y ana msydeHms obuienpodeccnoHanbHbIX U crneumnanbHbIX AUCLN-
NNWH, 3aknagpiBas pyHA4aMeHT ansa nocnegyoilero obyvyeHms cTyaeHToB.

O6nagasa norn4yeckon CTPOMHOCTLIO M OMMPAasiCb Ha JKCNepuMeHTanbHble akThbl,
yyebHasa ancumnnuHa «dPusmka» popMmpyeT y CTYAEHTOB NOASIMHHO HAay4YHOE MUPOBO3-
3peHne. Pnsnka sIBNsIETCA OCHOBOW YYEHUS1 O MaTepuanbHOM MUPE M pellaeT npobnemsl
3TOro Mupa.

N3yyeHne unankm B npodeccnoHanbHbiXx 0bpasoBaTenibHbIX OpraHu3auusix, pea-
nmnsyrouwmx obpasoBaTenibHyl0 nNporpaMmmy cpegHero obuiero obpasoBaHust B npeaenax
ocBoeHunsa OlMOI ClrNO Ha 6a3e ocHOBHOro obLiero obpasoBaHusl, MMeeT CBON OCOBEHHO-
CTM B 3aBUCUMMOCTM OT Npodunst npodeccnoHanbHoro obpasoBaHms. 3TO BbipaxaeTcs B
cogepxaHum oby4veHus, KONMYeCcTBe 4YacoB, BblOENSAEMbIX HA U3ydYeHWe OTAESNbHbIX TeM
nporpaMmmbl, rmybuHe nx OCBOEHUS CTyaeHTamu, o6beme 1 xapakTepe NpakTUYecKux 3a-
HATUI, BUOAxX BHEAYANTOPHON CaMOCTOATENbHOM paboThbl CTY4EHTOB.

Mpu ocsBoeHnn cneunanbHocTen CINO TexHunyeckoro npoduns npogeccrnoHanbHo-
ro obpasoBaHus busnka nsydaetca 6onee yrnybrneHHo, kak npodusnbHas ydebHas auc-
UUNAWHA, yYnTbiBaloLwasa cneunduky ocBanBaeMblx cneunanbHOCTEN.

B copepxaHum yuebHoM ancumMniMHbl No pmsmke Npu NogroToBke 0ByyaroLmnXcs no
crneumanbHOCTAM TeXHUYeckoro npodmnsa npodgeccnoHanbHoro obpasoBaHust NPousb-
HOW COCTaBNAKLWEN ABNSETCA pasgen «OnekTpoanHamukay, Tak Kak 60nbLUMHCTBO Npo-
deccnit n cneymnanbHOCTEN, OTHOCALLMXCA K 3TOMY NPOodunto, CBA3aHbl C 3NEKTPOTEXHU-
KOW N 3NEKTPOHUKOWN.

TeopeTnyeckme csegeHnsa no uamke AOMOMHAKTCA AeMOHCTpaumsamn un nabopa-
TOpPHbIMK paboTamu.

M3yyeHne oblieobpasoBaTtenbHOM y4ebHon ancumninHel «dunsmnkay saBepLuaeTca

nogsegeHnemM MUToroe B Q)opme 9K3aMeHa B paMKax atrtectauun CTyaeHTOB B Mnpouecce
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ocBoeHuna OlOI CIO ¢ nony4yeHnem cpegHero obuiero obpasosanus (MMCC3).

3 MECTO YYEBHOM AUCLMNNUHbI B YYEBEHOM MNAHE

YyebHaa gucunnnuHa «dPusmka» aBnseTcs yd4ebHbiM npegmeTom Mo Bbibopy M3
obsizaTtenbHon npegmeTHon obnactn «EctectBeHHble Haykm» PIOC cpegHero obuiero
obpa3oBaHus.

B npodeccnoHanbHbix obpasoBaTenibHbIX OpraHu3auusax, peanusylowmx obpaso-
BaTemnbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npegenax ocsoeHus OOl
CIO Ha 6a3e ocHoBHOro obuiero obpasoBaHus, yuebHasa gucumnnmHa «dPusmka» nayya-
eTca B obuweobpasoBarenbHom uukne yyebHoro nnaHa OOl CIMO Ha 6a3e OCHOBHOrMO
obuero obpasoBaHus ¢ nonydeHnem cpegHero obuwero obpasosanus (MNMNCC3).

B yuyebHom nnaHe MIMCC3 mecTto yvyebHoM aucumnnuHbl «Pusmka» — B cocTaBe
obuieobpasoBaTenibHbIX Y4EOHbIX AUCUMNIIMH NO BbIOOPY, dopMmnpyeMbIX 13 obsizatens-
HbIX NpeameTHbIX obnacten ®IrOC cpegHero obuiero obpasoBaHus, AnNsa cneunanbHOCTEN

CIMO cooTtBeTcTBYlOLWLErO NPOhmna npodeccuoHanbHoro obpasoBaHus.

4 PE3YNbTATbl OCBOEHUA YYEBHOW OUCLUMIUHDI

OcBoeHune cogepxaHuna yyebHon gucumnnuHbl «dunsmnka» obecneumBaeT OOCTUXKE-
HWe cTygeHTaMu cnegywmnx pesynbTaToBs:

*  JINYHOCTHbIX:

— YyBCTBO FOpAOCTU U YBAXEHUSA K UICTOPUM U OOCTUXKEHUAM OTEYECTBEHHON PU3N-
YEeCKOW HayKu; (pn3nyeckn rpamoTHOE noBefeHne B NpodecCnoHanbHON eATeNIbHOCTU U
ObITY Npy obpalieHn ¢ npudopammn 1 yCTpOMUCTBaMMU;

— FOTOBHOCTb K MPOAOSPKEHNIO 06pa3oBaHMs M MOBbLIWEHUSA KBanudukauum B n3-
OpaHHOM NpodecCUoHanbHOM OEATENbHOCTU U OOBbEKTMBHOE OCO3HaHME ponu usnye-
CKMX KOMMNETEHUNA B 3TOM;

— YMEHMEe UCMOoNb30BaTb JOCTUKEHUS COBPEMEHHON (Pn3N4EeCKon Haykm n gusmnye-
CKMX TEXHOMOMMN ONsi MOBbILEHNS COOCTBEHHOIO WMHTENNEKTyarbHOro pas3BUTUS B Bbl-
OpaHHOM NpodreCccMoHanbHON AEATENbHOCTY;

- YMEHME CaMOCTOATENbHO 00ObIBaTh HOBble Ans cebsa msmyeckne 3HaHus, uc-
nosib3ys AN 9Toro JOCTYMNHbIE UCTOYHUKN MHAOPMaLMK;

— YMEHMe BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLLEHUS B KOMaHAe no pelle-
HMIO OOLLMX 3a4av;

— YMEeHMue ynpaBnAaTb CBOEWN MoO3HaBaTENbHON OEeATENbHOCThIO, npoBoanTb camMo-
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OLEHKY YPOBHSA COBCTBEHHOIO MHTENNEKTyanbHOro passuTus;

*  MeTanpeaMeTHbIX:

— MCNOJSIb30BaHWe pasnu4YHbIX BUAOB NO3HaBaTeNbHOW OeATENbHOCTU AN peLleHns
dunsnyeckmx 3agad, NnpUMeHeHMe OCHOBHbIX METOAOB NO3HaHUA (HabnaeHUs, onMcaHns,
N3MepeHns, aKCnepumMeHTa) ANnd U3y4eHUs pasnU4YHbIX CTOPOH OKpYyXarollen OenCTBU-
TenbHOCTY;

— WUCNOMb30BaHME OCHOBHbIX WHTESNEKTyalbHbIX Oornepauuin: NOCTaHOBKU 3adayvw,
dhopmMynMpoBaHMa rMNOTE3, aHanu3a u cuHTe3a, cpaBHeHUsl, 0606LeHNs, cncTtemaTunaa-
LUK, BbISBMEHUS NMPUYUHHO-CIEACTBEHHbIX CBA3EW, NOMCKa aHanoros, oOpMynnMpoBaHUS
BbIBOOOB AN U3YYEHUS PasnunyHbIX CTOPOH (PM3MYECKMX OOBEKTOB, SBNEHUN U npouec-
COB, C KOTOPbIMM BO3HMKaAET HEOOXOAMMOCTb CTasikMBaTbCs B NpodyeccuoHansHom cadepe;

— YMEeHMe reHepupoBaTtb Uaen v onpeaenaTb cpeacTsa, Heobxoanmble Anga nx pe-
anusauumu;

- YMEHMEe UCMOonb30BaTh PasfnUYHble UCTOYHUKK A58 NONydYeHna ou3nd4eckom UH-
dopmaumu, oueHnBaTb ee JOCTOBEPHOCTD;

— YMEHMe aHanuMampoBaTh U NpeacTaBnsaTb UHOPMAUUIO B pasfnyHbIX BUAAX;

- yMeHune nybnu4Ho npeacrtaBnsTb pe3ynbTaTtbl COOCTBEHHONO UCCNeoBaHWs, Be-
CTU OUCKYCCUM, OOCTYMHO U FapMOHUYHO codeTasi coaepxaHuve u popmbl npeacrasnse-
MOW MHpopMaLnu;

*  npeAMETHbIX:

— cOPMMPOBAHHOCTb MPEeACTaBlIEHNA O POfN U MeCcTe (PU3MKM B COBPEMEHHOM
Hay4yHOW KapTUHE MMpaA; NOHUMaHME PU3MYECKOW CYLLHOCTWU Habnogaembix Bo Bceneh-
HOW SIBMIEHUN, POnn (PU3NKN B (POPMUPOBAHNN KPYro3opa U oyHKUMOHANIbHOM rPamMOTHO-
CTW YenoBeKa Onsl peLleHunst NpakTUYeckmx 3agav;

— BrajeHue ocHoBomnonararwmMmm guandeckumMm noOHATUSAMU, 3aKOHOMEPHOCTAMMU,
3aKOHaMn 1 TeOopUsIMU; yBEPEHHOE UCMOoNb3oBaHNe ouU3nN4eckon TepMUHOMNOMMN N CUMBO-
NWKK;

- BrageHne OCHOBHbIMW MEeTOAAaMM Hay4yHOro NO3HaHWUA, UCNOMb3yeMbIMU B OU3U-
Ke: HabngeHneMm, onncaHneM, N3MepeHNEM, 3KCNEPUMEHTOM;

- ymeHus obpabaTbiBaTb pesynbTaTtbl U3MEpPEeHUN, OobHapyXuBaTb 3aBUCMMOCTb
Mexay Pm3nd4ecknmMmn BennymHamMmm, o6bACHATbL NONyYeHHbIE pe3ynbTaThbl U AenaTb BbIBO-
Abl;

— CPbOPMMPOBAHHOCTb YMEHUS peLlaTb n3ndeckme 3agadu;

- CCbOpMI/IpOBaHHOCTb YMEHUA NMPUMEHATb NOoJlyYeHHble 3HaHUA Ond 00 BbACHEHUSA
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YyCnoBun NpoTekaHna U3NYeCKUX ABIEHUN B Npupoae, NpodeccmoHansHon cgepe n ans
NPUHATUSA NPaKTUYECKUX peLleHniA B NOBCELHEBHOW XU3HW;
- cOpPMMPOBAHHOCTb COBCTBEHHOW MO3ULMK MO OTHOLUEHUIO K (PU3NYECKON WH-

cbopmau,vm, nonyqaemoﬁ 13 pa3HbIX NCTOYHUKOB.

B pesynbTaTe udydeHus aMCLMNIMHBLL Y 0By4varowmxcs OpMUPYOTCA 3NEMEHTDI
cnegyrowmx obLmMx KOMNEeTEHUMNI:

OK 01 Bbibnpatb cnocobbl pelieHust 3agady npodeccuoHanbHOM OesTenbHOCTH,
NPUMEHUTESNBHO K Pa3findHbIM KOHTEKCTaM

OK 02 OcyLuecTtBnaTb MOUCK, aHanNu3 n MHTepnpeTauuo MHgopmauum, Heobxoam-
MOW A1151 BbINOSTHEHUS 3a4a4 NpodecCnoHarnbHON AesATeNbHOCTH

OK 03 lNnaHnpoBatbh 1 peann3oBbiBaTb COBCTBEHHOE NPOdECCUOHANBHOE U NNY-
HOCTHOE pa3sBuUTHE.

OK 04 PaboTtaTb B KOMnnektuBe u KoMaHge, a(pdeKkTMBHO B3aMmMopencTBoBaTb C
Konneramu, pykoBOACTBOM, KIMEHTaMMW.

OK 05 OcyLuecTBnsiTb YCTHYKO U MUCbMEHHYI0 KOMMYHUKaLMIO Ha rocya4apCTBEHHOM
A3blKe C y4EeTOM 0COBEHHOCTEN COLMANbHOrO N KyfbTYPHOIO KOHTEKCTA.

OK.6 T[posaBnaTb rpaxgaHCKO-NaTPMOTMYECKYIO MO3ULNI0, 4EMOHCTPMPOBATbL OCO-
3HaHHOE MoBedeHne Ha OCHOBE TPagULMOHHBIX ObLuevenoBeveckux LLeHHOCTeW, npume-
HATb CTaHAaPTbl aHTUKOPPYMNLUMOHHOIO NOBEAEHNS.

OK 07 CogenctBoBaTb COXpPaHEHMIO OKpYXKatoLLen cpeabl, pecypcocbepexeHuto,
3hPeKTUBHO AEeNCTBOBATL B Ype3BblYaMHbIX CUTYaLUsX.

OK 09 Ucnonb3oBaTb MHPOPMALMOHHbLIE TEXHOMOMMU B NpodecCuoHanbHoOn aes-
TEeNbHOCTU

OK 10 NMonk3oBaTbCs NpodeccnoHanbHON AOKYMEHTAUMEN HA rOCYAapCTBEHHOM W
WHOCTPAHHOM $i3blKaXx.

OK.11 Ucnonb3oBaTb 3HAHUSA MO (PMHAHCOBOW MPaMOTHOCTU, NraHMpoBaTb MNpea-

NPUHUMATESLCKYIO AeATENbHOCTb B NpodyeccrnoHarnbHom ciepe

5 COOEPXXAHMUE YYEBHOW OUCLIUMIINHDI

BBeneHue
dunsmka — byHgaMeHTanbHasa Hayka o npupoae.

ECTeCTBeHHO-Hay‘-IHbIVI MeTod NO3HAaHud, ero BO3MOXHOCTU U rpaHuubl NpuMeHn-
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MOCTWU. DKCMNEPUMEHT U Teopus B Npouecce no3HaHusa npupoabl. MogenuposaHue ¢usmn-
YecKkux sIBfeH 1 npoLeccoB. Ponb akcnepumMeHTa U Teopuu B NpoLecce no3HaHua npu-
poabl. Pnsnyeckasa sennumHa. NorpelwHoCTn N3MepeHnn PU3n4ecknx BennymH. dmnsnde-
CKne 3akoHbl. [paHuUbl MPUMEHUMOCTU (PU3MYECKNX 3aKOHOB. [NoHATME O usmyeckon
KapTuHe mupa. 3HayeHue usmnkn npu ocsoeHun npodpeccun CMO n cneunanbHOCTEN
Cro.
1. MexaHuka
1.1. KuHemartuka

MexaHunyeckoe apwxeHue. MNepemelwteHune. MNytb. CkopocTb. PaBHOMEpHOE npsimo-
NMHENHoe ABWXeHue. YckopeHue. PaBHonepemMeHHOe npsimonuHenHoe aswxeHune. CBo-
0oaHoe nageHuve. [IBMxeHwe Tena, 6poLeHHOro nog yriom K ropusoHTy. PaBHOMepHoe
OBWKEHME MO OKPY>KHOCTW.

1.2. 3aKOHbI MexaHuku HeloToHa

MepBbI 3akoH HbtoToHa. Cuna. Macca. imnynbec. Btopon 3akoH HetoToHa. OcHoB-
HOWM 3aKOH Kflaccuyeckon AnHamuku. TpeTun 3akoH HbtoToHa. 3akoH BCEMUPHOro TAroTe-
Hus. 'paBuTaunoHHoe none. Cuna taxecTtn. Bec. Cnocobbl namepeHnst maccol Ten. Cunebl
B MEXaHUKe.

1.3. 3aKOHbI COXpaHEeHUS B MeXaHUKe

3akoH coxpaHeHus nmnynsca. PeaktneHoe asuxkenue. PaboTta cunbl. Pabota no-
TeHumanbHbIX cun. MowHocTb. JHeprus. KnHeTtuyeckasa aHeprusd. [NoTeHumanbHas aHep-
rs. 3aKOH COXPaHEHUA MEXAHUYECKON SHEPTUnN. NIpUMEHEHNE 3aKOHOB COXPaHEHMUS.

HeMoHcTpaumn

e  3aBUCMMOCTb TPAEKTOPMM OT BbIDOpA CUCTEMbI OTCYETA.

e Bunabl MEXQHMYECKOrO ABMXEHUA.

e  3aBUCMMOCTb YCKOPEHUS Tena OT ero Macchbl U CUIbl, 4EUCTBYHOLLEN HA TENO.

e CnoxeHue cun.

e PaBeHCTBO M NPOTMBOMOSIOXKHOCTb HaMNpaBfeHUs CUN OENCTBUS U NPOTUBOOEN-
CTBUS.

e  3aBUCMMOCTb CUIbI YNIPYrocTy OT AedhopmMaunu.

e  Cwunbl TpeHus.

e HeBecomocCTb.

e PeaktnBHOE OBMXEHME.

e [lepexon NoTeHUMANbHON SHEPTUM B KMHETUYECKYIO 1 0BpaTHO.
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JlabopamopHbie pabombi

¢ lccnepoBaHue aBuXKeHUs Tena nog 4eNCcTBUEM NOCTOAHHOW CUTblI.

e 3yyeHue 3akOHa COXpaHEHUA UMMynbCa.

e CoxpaHeHne MexaHMYEeCKOW 3Heprun nNpu ABMXKEHUU Tena nog AeNCTBMEM CUI
TSXKECTU U YNpyrocTu.

e CpaBHeHue paboTbl CUibl C UIBMEHEHNEM KMHETUYECKOWN SHEPIK Tena.

e /I3yyeHune 3aKOHOB COXpaHEHUs Ha NpMMepe yaapa WwapoB 1 6annmnmcTuy4ecKkoro
MasaTHUKA.

e MN3yyeHne 0coBEHHOCTEN CUNbI TPEHUS (CKOSBXEHWS).

2. OcHOBbI MONEKYNAPHOU (PU3NKN U TEPMOANHAMUKN
2.1. OCHOBbI MOMEKYNSAPHO-KUHEeTUYecKou Teopun. UaeanbHbin ras

OCHOBHbIE MOMOXEHUSA MONEKYNSAPHO-KMHETUYECKON Teopun. Pasmepbl n mMacca
Monekyn un atomoB. bpoyHoBckoe asmkenune. Auddyams. Cunbl n SHEPTNA MEXMOSEKY-
napHoro B3ammogencTteusi. CTpoeHne raszoobpasHbix, XUAKMX U TBepablx Ten. CkopocTtu
ABWXKEHUS Morekyn u nx namepenue. VigeaneHoin ras. [JasneHne rasa. OcHOBHOe ypas-
HEHME MOJIEKYISIPHO-KMHETMYECKOW Teopumn ra3oB. TemnepaTtypa U ee namepeHue. aso-
Bble 3aKOHbl. ABCONIOTHLIN HYMb TeMNepaTypbl. TepMmogMHaMmuyeckas Lkana Temnepary-
pbl. YpaBHEHME COCTOSIHUSA naeanbHOro rasa. MonsipHasi razoBasi NOCTOsIHHasA.

2.2. OCHOBbI TEpMOAVUHAMMUKHN

OcHOBHble NOHATMA U onpeaeneHns. BHYTpeHHss aHeprnsa cuctembl. BHYyTpeHHsAA
3Heprusa naeanobHoro rasa. Pabota n TennoTta kak opMbl Nnepegadn aHepruun. Tennoewm-
KOCTb. YAenbHasa TenroeMKOCTb. YpaBHeHWe TennoBoro 6anaHca. [lepBoe Hayano Ttep-
MoamHamukn. AgnabaTHbin npouecc. MNpuHumn genctems Tennoson mawuHbl. KM tenno-
Boro gsurartens. Bropoe Hayano tepmogmMHamuki. TepMmoaMHaMmmnyeckas Lwkana temnepa-
Typ. XonogunbHble MawwmvHbl. Tennosbie asuratenu. OxpaHa npmMpoasbl.

2.3. CBoncTBa naposB

McnapeHue n KoHaeHcauusi. HacbilweHHbIM nap u ero ceoncTea. ABConoTHasa 1 OT-
HOCUTENbHAA BMAXHOCTb BO3gyxa. Todyka pocbl. KuneHue. 3aBuUCMMOCTb TemnepaTypbl
KnuneHus oT gasneHud. lNeperpeTbin nap 1 ero UCNosnb30BaHNE B TEXHUKE.

2.4. CBOMCTBaA XMNAOKOCTEN

XapakTepucTmka XXnoKkoro coCTosaHUs BellecTBa. [TOBEPXHOCTHbLINM CION XUAKOCTW.

OHeprna NOBEPXHOCTHOrO Cros. FIBNeHUs Ha rpaHuue XMAKoCcTn ¢ TBepabiM Ternom. Ka-

NMMNNApHbIE ABNEHUA.
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2.5. CBonucTBa TBepAbIX Ten

Xapaktepuctuka TBepLoro COCTOSHUA BeLlecTBa. Ynpyrue CBOMCTBa TBepAdbIX Ter.

3akoH FyKa. MexaHn4eckne cBOMCTBa TBeEpPAbIX Ten. Tennosoe pacwnpeHune TBepabixX Tes

n xmngkocten. NnaeneHune u Kpuctansindauu4.

HeMoHcTpaumn

[BmxeHne 6p0yHOBCKVIX YyacTtuu.

Onddysus.

MN3ameHeHne paBneHns rasa C U3MEHEHUEM TeMneparypbl nNpn nNOoCToOAHHOM

N3oTepmmyecknin n naobapHbIn NpoLecchbl.

M3meHeHne BHYTPEHHEN SHeprumn Ten npu copepLieHnn paboThbl.
Mopaenu TennoBbIX ABUraTenen.

KuneHwe Boabl Npy NOHWXEHHOM AaBNEeHUMN.

lMcuxpomeTp 1 rurpomeTp.

FBneHnsa NoBepPXHOCTHOIO HAaTSXKEHUSA N CMayYnBaHUS.

Kpuctannbl, aMmopdHble BEeLIECTBa, XUOKOKpUCTannmyeckume tena.

JlabopamopHbie pabomsbi

N3mepeHne BnaxxHOCT BO3ayxa.
M3mepeHne NoBEPXHOCTHOIO HATSXXEHUS XKUAKOCTMW.
HabniogeHnune npouecca kpuctannmsauumn NayyeHne geopmMaunm pactskeHus.
N3yyeHne TennoBoro paclumMpeHus TBepablx Ten.
N3y4eHne ocobeHHOCTEN TENNOBOrO pacluMpeHunsi BoAbl.
3. OneKkTpoaMHamMuKa

3.1. dneKkTpuyeckoe none

OnekTpnyeckne 3apsaabl. 3aKOH coxpaHeHus 3apsana. 3akoH KyroHa. dnekTpuue-

CKoe rnorne. Hal'lpFI)KeHHOCTb ANIEKTPUHECKOIo noss. |_|pI/1HLl,I/1I'I cynepnosnuunmn nonen. Pabo-

Ta CUIT ANEKTPOCTaTU4EeCKOro nosig. MoTeHumnan. PasHOCTb NOTeHUMAnoB. JKBUNOTEHLMN-

alibHble NOBEPXHOCTN. CBs3b mMexay HanpsaXeHHOCTbo U Pa3HOCTbIO MOTEHLMarioB 3JiEK-

TPU4YeCKoro nons4. ,D,I/ISJ'IeKTpI/IKI/I B J3JIEKTPMUYECKOM norsie. nOﬂFIpI/I3aLl,I/IFI ON3NEeKTPUKOB.

MpoBoaHWKKN B anekTpuyeckom none. KoHgeHcatopbl. CoeanHeHne koHaeHcaTopoB B 6a-

Tapern. AHeprus 3apsHKeHHOro KoHAeHcaTopa. JHeprus anekTpUYecKoro nons.

3.2. 3aKOHbl NOCTOAHHOIO TOKa

Ycnosusi, Heobxoanmble AnNs BO3HUKHOBEHUSA U nogaepXaHuna anekTpn4eckoro T1o-
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ka. Cuna Toka u nNnoTHOCTb Toka. 3akoH OMa ans yydactka uenun 6e3 3C. 3aBucMmocTb
3MEKTPMUYECKOro COMPOTUBNEHUS OT MaTepuana, AfMHbl U NMowaan nonepeyvyHoro cevye-
HUSA NPOBOAHMKA. 3aBMCUMOCTb 3JTIEKTPMYECKOrO CONPOTUBINEHUSI NPOBOAHMKOB OT TeMre-
paTypbl. QNEKTPOABMXYLLAA cua NCTOYHUKA Toka. 3akoH Oma anga nonHon uenu. Coeau-
HeHne npoBoaHuKoB. CoeauHEeHME UCTOYHMKOB 3MEKTPUYECKON 3Heprum B BaTapeto. 3a-
KoH [xoyns—IJleHua. PaboTa n MOLLHOCTb 3NEKTPUYECKOro Toka. TennoBoe AencTaune To-
Ka.
3.3. AneKTpu4ecKkni ToK B pasnnyiHbIX cpegax

OnNeKTpMYeckMin TOK B MeTannax. OnekTpoHHbI ra3. PaboTa Bbixoga. Onekrpuye-
CKMM TOK B anekTtponutax. dnektponua. 3akoHbl Papages. lNpumeHeHne anekTponusa B
TexXHuKe. QNEeKTPMYECKUA TOK B rasax n Bakyyme. VMloHnsaums rasa. Buabl ra3oBbix pasps-
noB. [NoHsaTMe o nnasme. CBoOMCTBA U NPUMEHEHUE 3NEKTPOHHBIX MYyYKOB. OSIEKTPUYECKUI
TOK B nonynpoBoaHunkax. CobcTBeHHasi NPOBOAMMOCTb NOnynpoBogHMKoB. [Monynposoa-
HUKOBbIE NPNBOPBI.

3.4 MarHuTHOe none.

BekTop vHAYKUMM MarHUTHOro nonsi. [lencteme MarHMTHOro Nosisi Ha NPSAMOSIMHEN-
HbI NPOBOAHUK C TOKOM. 3akoH Amnepa. Baaumopgenctene TokoB. MarHUTHbIN NoTok. Pa-
00Ta No nepemMeLLeHno NPOBOAHNKA C TOKOM B MarHMTHOM none. [JeicTtBne mMarHMTHOro
nons Ha aswxywimincsa 3apsg. Cuna JlopeHua. Onpegenenuve yaenbHoro 3apsga. Yckopu-
TEeNn 3apsikeHHbIX YacTul,.

3.5. OneKTpoMarHuTHas MUHAYKUMUA

OnekTpoMarHuTHas umHAykumsi. BuxpeBoe anektpuyeckoe none. CaMouHOYKUMS.
OHeprus MarHUTHOrO Nons.

HdemMoHcTpaumm

e B3anmoaencTtsue 3apsiKeHHbIX Ten.

e [1pOBOAHMKM B 3NEKTPUYECKOM MOSIE.

e [IN3NeKTpUKM B 3NEKTPUYECKOM MNOose.

e KoHaeHcaTopbl.

e TennoBoe OeNCTBME INEKTPUYECKOro TOKa.

e CobcTtBEHHAst M NnpuMecHasi NPOBOANUMOCTbL NONYNPOBOAHNKOB.

e [lonynpoBOAHUKOBLIV ANOA.

e TpaHaucTop.

e OnbIT ApcTena.
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e B3aunmopgencrtasme NpoOBOAHNKOB C TOKAMMW.

e  OTKNOHEHME INEKTPOHHOrO NyYyka MarHUTHbLIM MOSEM.

e OnekTpoasuraTensb.

e OnekTpousamepuTenbHbie NpMbopsl.

e  DneKkTpoMarHUTHasi MHAYKUuS.

e  OnbITol apages.

e 3aBucumoctb O[C camouMHAYKUMM OT CKOPOCTUM M3MEHEHMUSI CUSbl TOKa U UH-
AYKTUBHOCTM NPOBOAHMKA.

e PaboTa anekTporeHepaTopa.

e TpaHccopmaTop.

JlabopamopHbie pabomsbi

e M3yyeHue 3akoHa Oma gns yyacTtka uenu, nocrneaoBaTesibHOro U napannenb-
HOro CoeauHeHusi NPOBOAHMKOB.

e WN3yyeHue 3akoHa OMa a5is NonHOM uenu.

o MN3yyeHune sABNEHNSA 3NEKTPOMarHMTHOM NHOYKLUNN.

e OnpepeneHune koadnumeHTa NoNe3Horo 4ENCTBUS ANEKTPUYECKOTO YarHuKa.

e OnpepgenexHune TemnepaTypbl HUTU Namnbl HAKaNUBaHUS.

e Onpegenenvne 3C 1 BHYTPEHHErO CONPOTMBIIEHNA NCTOYHUKA HANPSKEHWS.

4. Kone6aHus v BONHbI
4.1. MexaHu4yeckue konebaHus

KonebartenoHoe gBwkeHue. MapmoHudeckmne konebaHus. CBoboaHble MexaHu4e-
ckne konebaHus. JIMHenHble MexaHuyeckne konebaTtenbHble cucTembl. [NpeBpalueHue
3Heprum npu konebdarenbHom ABmxeHun. CBOOOAHbIE 3aTyxalLWmMe MEexXaHUYeckme Kone-
6aHus. BbIHy>XaAEHHbIE MEXaHu4eckue konebaHms.

4.2. Ynpyrue BOJSHbI

lMonepeyHble 1 NPOAONbHbIE BOMHbLI. XapaKTepUCTUKN BOSHbI. YPaBHEHUE MNITOCKOWN
Gerywen BonHbl. IHTepdepeHumsa BonH. NoHATME 0 agudpakumm BoSH. 3BYKOBbIE BOJSIHbI.
YnbTpasByK 1 €ro NpuMeHEHneE.

4.3. dneKTpoMarHuTHbIe KonebaHus

CBoboaHble anekTpomMarHutHole konebanus. [MpeBpalleHne 3Heprun B koneba-
TENbHOM KOHType. 3aTyxaruwme anekTpoMarHutHole konebaHus. eHepaTop HesaTyxato-
LLUMX DNEKTPOMArHUTHbIX KonebaHun. BeiHyXaeHHble anektpuyeckue konebaHus. lMepe-

MEHHbIN TOK. FeHepaTop nepeMeHHOro Toka. EmMkocTHOe 1 MHOYKTUBHOE CONPOTUBIIEHUA
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nepemMeHHoro toka. 3akoH OMa ans anekTpuMyYeckon Lenu nepeMeHHoro Toka. Pabota u
MOLLHOCTb NMepeMeHHoro Toka. ['eHepaTopbl Toka. TpaHcdopmaTopbl. TOKM BbICOKOW Ya-
ctoTbl. [MonyyeHune, nepegayva n pacnpegeneHme areKTPpo3Hepruu.
4.4. AneKTpoMarHUTHbIe BOJIHbI

OneKTpoOMarHMTHoe nomne Kak ocobbli BUO mMaTepuun. ONeKTPOMarHUTHbIE BOJSIHbI.
Bubpatop MNepua. OTKpbITbIA KonebatenbHbli KOHTYP. N300peTeHne paguno A. C. lNono-
BbIM. [ToHATHE 0 pagnoceasn. NpuMeHeHne aneKTpoOMarHMTHbIX BOSTH.

[eMoHcTpaumn

e (CBobGoAaHbIE M BbIHYXXAEHHbBIE MEXaHNYeCcKne KonebaHus.

e PesoHaHc.

e (O6pasoBaHue 1 pacnpocTpaHeHne yrnpyrnx BOsH.

e Yacrota konebaHun 1 BbICOTa TOHA 3BYKa.

e (CB0OOAHbIE 3MEKTPOMArHUTHLIE KonebaHus.

e Ocumnnorpamma nepemMeHHoro Toka.

e KoHgeHcaTop B LENU NEPEMEHHOrO ToKa.

e KaTywka MHOYKTUBHOCTU B LENU NepemMeHHoro Toka.

e Pe3oHaHC B nocnegoBaTenbHOM Lenu nepeMeHHOro Toka.

e Many4yeHne n npuem 3neKTPOMarHMTHbIX BOSH.

e Paanocsasb.

JlabopamopHbie pabomsbi

e M3yyeHue 3aBUCMMOCTM Nepuoga konebaHum HUTAHOIO (UM MPY>KMHHOIO) Ma-
ATHUKA OT ASNIUHbI HUTK (UK Macchl rpy3a).

e  NHOYKTUBHbIE N EMKOCTHOE COMPOTMBIIEHNS B LIENN NEPEMEHHOIO TOKa.

5. OnTtuka
5.1. NMpupopaa cBeTa

CkopoCTb pacnpocTpaHeHnsa cBeTa. 3aKOHbl OTPaXeHUs U MperioMSieHns cBeTa.

MonHoe oTpaxeHue. JInH3bl. [Na3 kak onTnyeckasa cuctema. OnTnyeckme npudopsl.
5.2. BonHoBble cBOUCTBa cBeTa

NHTepdepeHuna ceeta. KorepeHTHOCTb CBETOBbIX Nyden. VIHTepdepeHUna B TOH-
Knx nneHkax. lMonocbl paBHon TonuwmHbl. Konbua HetoToHa. Mcnonb3oBaHne uHTepde-
peHuMn B Hayke u TexHuke. Odudppakuma cseta. Oudpakums Ha wenu B napannesibHbIX
nyyax. AudpakuynoHHaa peleTtka. [MoHATne o ronorpadun. lMNMonspusaumsa nonepeydHbix
BosH. [Monapusaums ceeta. [1BonHoe nydenpenomnenuve. Nonapouabl. [ucnepcus ceeta.
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Buagbl cnektpoB. CnekTpbl ucnyckaHms. CnekTpbl NOrNowWeHns. YnbTpagpnoneToBoe n nH-
dopakpacHoe nanyyeHusa. PeHTreHoBckme ny4dn. Ix npupoaa u cBOMCTBa.

[eMoHcTpaumn

e  3aKOHbl OTPaXXeHUs U NPenoMeHns cBeTa.

e [losiHOe BHYTpEHHEE OTpaxeHue.

e  OnTu4yeckme npmbopol.

e VHTepdepeHuma ceeTa.

e [ndpakuus ceeTa.

o [lonspusaumsa ceerta.

e [lony4yeHne cnekTpa C NOMOLLLIO NPU3MBbI.

e [lony4deHwne crnekTpa ¢ NOMOLLbI ANPPAKLNOHHON peLLeTKHN.

e CnekTpockorn.

JlabopamopHbie pabombi

e MN3yyeHune nsobpaxeHns NnpegMeToB B TOHKOWN NNH3E.

e  MN3yyeHue nHTepdepeHLmn n gudpakumm ceeTa.

pagynpoBKa CnekTpockona u onpeaeneHne AnvHbl BOSHbI CreKTpanbHbIX fn-

6. 9nemMeHTbl KBAHTOBOWU (PU3UKU
6.1. KBaHTOBast onTukKa

Tennosoe unanyveHune. PacnpegeneHne 3Heprum B Cnektpe abContoTHO YEPHOro
Tena. KeaHtoBaa runotesa [naHka. ®OTOHbI. BHewHMn ¢OOTOINEKTpUYeCKnn addekxT.
BHyTpeHHUN poToadbdekT. Tunsl potoanemeHToB. [aBneHue ceeta. [oHsATME O Kopnyc-
KyrnsipHO-BOSTHOBOM TEOpUK CBETA.

6.2. ®usuka atoma

PasBuTre B3rnagoB Ha CTpoeHMe BellecTBa. 3aKOHOMEPHOCTM B aTOMHbIX Crnek-
Tpax Bogopoaa. AgepHasa mogenb atoma. OnbiTel 3. Pesepdopaa. Mogenb atoma BoAo-
poga no H. bopy. 'vnotesa ae bponns. CooTHoweHne HeonpeaeneHHocTen enseHbep-
ra. KeaHTOBble reHepaTopbl.

6.3. dn3nkKa aToMHOro ssapa

EcTtectBeHHas pagMoOakTMBHOCTb. 3akoH paamoakTMBHOro pacnaga. CnocoObl
HabnaeHUs U perncTpauumn 3apskeHHbIX 4Yactuy. Jddekt Basunosa —YepeHkosa.
CtpoeHue atomHoro agpa. [OedekT maccbhl, 3Heprusi CBA3M U YCTONYMBOCTb aTOMHbIX
anep. AgepHble peakumn. VCKycCTBeHHas pagMoakTMBHOCTL. [lenieHve Tsxenbix sgep.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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LlenHas apnepHasa peakuus. Ynpasnsemas uenHasa peakumsa. AgepHoln peaktop. onyye-
HWe paanMoaKkTUBHBIX U30TOMOB N UX NPUMEHeHue. bronornyeckoe aencTene pagnoakTue-
HbIX U3NyYEeHUN. DreMeHTapHble YacTuubl.

[eMoHcTpaumn

o  doTo3hdeKT.

e JlMHen4aTble CNeKTpbl PasfnnUyHbIX BELLECTB.

e Many4eHue nasepa (KBAHTOBOro reHepaTtopa).

e CYeTYMK NMOHUIUPYIOLLNX U3NTYHEHUN.

7. 9Bonounsa BeceneHHon
7.1. CtpoeHue n pasButue BeceneHHomn

Hawa 3BesgHasa cuctema — [anaktuka. [pyrne ranaktuku. beckoHeyHocTb Bce-
neHHon. lNoHaTne o kocmornorun. Pacwmpswowasaca BeceneHHaa. Mogenb ropsyen Bcee-
neHHon. CTpoeHune n npoucxoxgeHune ranakTuk.

7.2. dBonouus 3se3q

MNMnoTtesa npouncxoxaeHns ConHeYyHoM cuctembl. TepmosagepHbin cnHtes. MNMpobne-
Ma TepMosiAepHoOn aHepreTukn. AHeprna ConHua v 3Be3q. OBonwoums 3se3d. [poncxox-
AeHne ConHeYyHoM cuctembl. TeMHasi MmaTepust U TEMHasa SHEPIuUs.

[eMoHcTpaumn

e ConHe4yHasa cuctema (Mogernb).

e ®doTorpadum nNnaHeT, caenaHHble C KOCMUYECKNX 30HOO0B.

o Kapta JlyHbl 1 nnaHerT.

e CTtpoeHune n apontouunsa BeceneHHon.

8. OCHOBbI cneynanbLHOM TeOPUN OTHOCUTESTBHOCTHU

MHBapmnaHTHOCTL MOAYNs1 CKOPOCTU cBeTa B Bakyyme. [locTynaTtbl OUHLITENHa.

[MpocTpaHCTBO U BpeMS crneunanbHOM TEOPUN OTHOCUTENBHOCTU. CBA3b MacChl U SHEPrnn

cBOOOAHOM YacTuULbl. QHEPIUSI NOKOS.

MpumepHbIe TeMbl pechepaToB (AOKNAA0B), UHANBUAYANbHbLIX MPOEKTOB

Anekcangp Npuropbesny CTONETOB — PYCCKUIN OU3NK.

Anekcangp CtenaHosu4 [1onoB — pyccKui y4eHblin, n3obpeTtatens paguo.

AJ'IbTepHaTI/IBHaFI QHepreTuka.

AKycTU4eckue CBOMCTBa NOJSyrnpoBOSHUKOB.

AHgpe Mapu AMnep — OCHOBOMOJSTOXHUK 351EKTPOANHAMMUKM.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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ACUHXPOHHbIN ABUraTensb.

AcTtepouabl.

ACTPOHOMUS HALLMX OHEN.

ATtomHas dmsuka. N3oTonbl. [puMeHeHne pagmMoakTUBHbLIX N30TOMOB.
BeckoHTakTHble MeTodbl KOHTPOA TemnepaTypsbl.

BunonsipHble TpaH3nUCTopbI.

Bopuc CemeHoBMY Akobu — pusnk n nsobpetarens.

Bennuanime oTKpbITUS (U3KKN.

Buabl anekTpuyecknx paspagoB. AnekTpudeckme paspsaabl Ha cryxbe yenoseka.
BnnaHue nedektoB Ha omsnyeckme CBOMCTBa KPUCTansos.
BceneHHasa n TeMHasa maTtepus.

Manuneo Nanunen — ocHoBaTenNb TOYHOIO €CTECTBO3HAHWS.
["onorpadus n ee npuMeHeHuMe.

[BWXeHne Tena nepeMeHHON Macchbl.

Andpakums B HaLen XXU3HW.

Knagkne kpuctannel.

3akoHbl Kupxroda ans anekTpuyeckon Lenu.

3aKOHbI COXpaHEeHUS1 B MEXaHUKE.

3HayeHue oTKpbITMI Manunes.

Uropb Bacunbesuny KypyaTtoB — (prsuk, opraHnsaTop aTOMHOW HAYKU U TEXHUKM.
Ncaak HeloTOH — co3gaTernb Knaccmyeckon onsmnku.
Mcnonb3oBaHWe anekTpoaHeprun B TpaHCNopTe.

Knaccudumkaumsa n xapakTepuCcTuUKn dNeMeHTapHbIX YacTuL.
KOHCTpYKUMOHHAsi MPOYHOCTb MaTepuana n ee CBs3b CO CTPYKTYPOW.
KoHCTpyKUumMs 1 BUAbI Na3epos.

KpnoanekTpoHuka (MUKPO3NEKTPOHMKA 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 — cosgaTesnib y4eHust 00 aNeKTpoOMarHMTHOM rorne.
Makc lNnaHk.
MeToa meveHbix aTOMOB.

MeToabl HabnoaeHna n perncTtpaunn pagnoakTnBHbIX M3nyqum7| M 4yacTtuu.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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» MeToabl onpeaeneHnst NNOTHOCTH.

Mwuxaunn Bacuneesn4 JIOMOHOCOB — YY€EHbIN SHLMKNONEANCT.

Mopgenn atoma. OnbIT Pesepdopaa.
* MonekynspHO-KMHeTMYeckas Teopust MaearnbHbIX ra3os.

* MonHua — rasoBbIn paspsag B NPUPOLHbLIX YCNOBUSIX.

HaHoTexHonorma — mexgucuunnmHapHaa obnacte pyHAamMeHTanbHOW U npu-
KNnagHOM HayKn 1 TEXHWUKN.

* Hukona Tecna: u13Hb 1 HeOOblYaHbIe OTKPbITUS.

* Hukonan KonepHuk — cosgaTenb refiMmoueHTpUYecKon CUCTEMbI MUpa.

* Hunec bop — oanH 13 cosgaTtenen coBpeMeHHON PU3NKMN.

* HykneocnHTes Bo BceneHHom.

* OBGbsACHeHNEe POTOCKMHTE3A C TOYKN 3PEHUS PUIUKM.

+ OnTnyeckue ABNEHUs B Npupoae.

* OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHON CBEPXNPOBOANMOCTMW.

* [lepeMeHHbIN 3NEKTPUYECKUI TOK U €ro NMpUMEHEHME.

* [lnasma — YyeTBEpTOE COCTOSIHME BELLECTBA.

* [MnaHeTbl CONHEYHON CUCTEMBI.

* [NonynpoBOAHMKOBbBIE AATYNKN TEMMNEPATYPbI.

* [MpyMeHeHne XnaKkux KpUCTanmoB B MPOMBbILLSIEHHOCTMW.

* [MpymeHeHne saepHbIX peakTopoB.

* [Mpupoga eppomarHeTmsma.

* [NpoGnembl 3KONOrnn, CBSA3aHHbIE C UCMOMb30BaAHMEM TEMSIOBbLIX MALLMH.

* [MponsBoacTBo, Nepegaya 1 NCNOSIb30BaHUE ANEKTPOIHEPTUN.

* [MpouncxoxaeHne CONHEYHOM CUCTEMBI.

* [Tbe3oanekTpuyecku apeKT ero NnpuMeHeHue.

+ PasButune cpencTts cBs3u 1 paguo.

» PeakTuBHble ABUraTENM 1 OCHOBbLI PAabOThbl TENSIOBOM MALUUHbI.

* PenukroBoe nany4deHue.

* PeHTreHoBckue ny4dn. Ictopust OTKpbITUSA. [IpUMeEHeHKe.

* PoxgeHne n aBonoums 3sess.

* Ponb K. 3. LINonKoBCKOro B pa3sBuTUM KOCMOHABTUKN.

» CBeT — aneKkTpoMarHMuTHas BOSHa.

» Cepren lNaBnosBud KoponesB — KOHCTPYKTOP M OpraHu3aTop NpoM3BOACTBa pa-

KETHOKOCMWNYECKON TEXHUKN.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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* Cunbl TpeHus.

» CoBpeMeHHas CnyTHMKOBAas CBSA3b.

« CoBpeMeHHas umanyeckas kapTvHa Mupa.

* COBpeMeHHble cpeacrtea CBA3N.

* CorHLEe — VUCTOYHUK XU3HU Ha 3emne.

* TpaHchopmaTopbl.

* YnbTpasByk (NonyyeHne, CBOUCTBA, MPUMEHEHME).

* YnpaBnaembl TEpMOAOEPHbIN CUHTES.

* YckopuTenu 3apsiKeHHbIX YacTuLl,.

* dusnka n My3sblka.

» duasnyeckme cBoMCTBa aTMOCqEpbI.

* GOTO3NEMEHTHI.

* ®oToappekT. NprumeHeHne aBrneHns gotoadekTa.

» XaHc KpuctmnaH 3pcTteq — OCHOBOMOJSIOXHUK 3fIEKTPOMarHeTuama.

* YepHble gblIpbl.

» Wkana ANEeKTPOMarHnTHbIX BOJIH.

+ Okonornyeckue NpobrnemMbl 1 BO3MOXHbIE MYTW UX PELUEHUS.

» OneKkTpoHHas NpoBOAUMOCTbL MeTannoB. CBepXnpoBOAMMOCTb.

* OMunun XpuctnaHosmy JleHL, —— pyCcCKUn on3uk.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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6 TEMATUYECKOE NIAHUPOBAHUE

Mpn peanunsaumnm cogepxaHus obLieobpasoBaTenbHOM y4ebHOM gucunnnHbl « du-
3uka» B npegenax ocsoeHus OIMOI CMNO Ha 6a3e ocHoBHOro obuiero obpasoBaHus C no-
nyyeHmem cpepgHero obuwero obpasosaHusa (MMCC3) makcumanbHaa ydebHas Harpyska
oGyyvatowwmxes no cneymnanbHocTam CI1O TexHunyeckoro npoduns coctaBngetT 138 vaca,
N3 HMX ayamTtopHas (obsasatenibHas) Harpyska obydarolmxcd, Bkrodasi niabopaTopHble
paboTbl, — 120 4acoB; KOHCYyMbTaumMn -12 4yacoB U NPOMEXYTOYHYKO aTTecTauuto — 6 va-

COB.

6.1 TemaTuyeckum nnaH

- KonuyecTtBO
Bup y4ye6HoM paboThbl
YacoB
AyautopHble 3aHATUA. CoaepxaHue oby4yeHuUs
BeegeHne 2
Pasgen 1. MexaHuka 22
Pasgen 2. MonekynsapHasa ¢usuka. TepmogmHammka 14
Pasgen 3. OnektpoguHamuka 36
Pasgen 4. KonebaHusa n BonHbI 12
Paspen 5. Ontuka 10
Pasgen 6. OcHOBbI cneunansHon TEopUM OTHOCUTENBHOCTH 2
Pasgen 7. QneMeHTbl KBaHTOBOW hU3MKN 12
Paszgen 8. 3sontouunsa BecenernHon 10
Utoro 120
BHeayauTopHasa camocTosiTenibHasA paboTta
KoHcynbTauuu 12
lpomexymoyHass ammecmauyusi 6
Utoro | 138

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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6.2 TemaTnyeckoe nnaHMpoBaHUe y4eOHON AUCLUNINUHDI

OO6umii 06beM 00pa3oBaTeIbHON IPOrPAMMBL, U

O0BeM paboTH 00YUYAIOIIUXCS BO B3aUMOJICHCTBUY C

npenoaBarejieM, yac
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1 Cemecmp 138 120 30 12 6
Beedenue 2 2
1 Qusuxa — hyHOaMeHmaTbHAA HAYKA 0 npupode. 3Hauerue Qusuxu npu 22 22
oceoenuu cneyuanvrocmu CII10.
Pazoen 1. Mexanuka. 22 16 6
Tema 1.1. Kunemamuka.
Mexanuueckoe osudicenue mena. Ilepemewenue. Cxopocms. Ilyme. Chopnux. Ne
2 Ipsimonunelinoe paenomepHoe Ogudicenue. Ycxkopenue. Pasnonepe- 2/4 2/4 Cxemvl, niaxamol 458 43'9 :
MeHHOe NPAMOTUHENIHOe O8UICEH . '
Hepasnomepnoe dsudicenue. Menosennas ckopocmu. Pagnoyckopentoe
3 osuoicerue. Ycxoperue. CeobooHoe nadenue Pasnomeproe dgudicerue 2/6 2/6
no okpyscrhocmu. Llenmpocmpemumensroe ycKoperue.
4 Jlabopamopnas paboma Ne 1 Hzmepenue yckopenus mena npu pag- 2/8 22 T
HOYCKOPEHHOM Osudicenuu.
Tema 1.2. 3axonv mexanuku Hvromona.
5 Iepsvuii 3axon Hviomona. Cuna. Macca. HUmnynvc. Bmopou 3axon 2/10 2/8
Hviomona. Ocnogroll 3aK0H Kiaccuyeckou OUHAMUKY
6 Tpemuii 3axon Hvromona. 3axon eécemupnoco msacomenus. I pasuma- 2112 2110 Memoouyeckue pexo- 3
yuonnoe none. Cuna msisicecmu. 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 oOsuowcenue. Paboma cu- 2116 214
abl.Paboma nomenyuanvuvix cun. Mowrnocmo. Duepeus
9 Kunemuuecxas suepeus. [lomenyuanvhas suepeusi. 3akon coxpanenus /18 2116
Mexanuyeckoul snepeuu. Ilpumenenue 3aK0H08 COXPAHEHUSL.
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O0mwuii 06seM 00pa3oBaTeIbHON IPOTPaMMBI, I
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10 Jabopamopnas padoma Ne 2. Coxpanenue MexaHuueckou Hepzuu 2120 2/4 T
HpU 0BUIICEHUU MeNa NOO OelicHmEUeM CUl IMANCECIU U YRPY2OCHU.
Mexanuueckue ronebanusi u 6oamvl. Mamemamuyeckuii MAsMHUK.
11 . 2/22 2/18 T
Tpyorcunnvliil MaamHux.
12 Jlabopamopnan paboma Ne3. Onpedenenue nepuooa Konaedanuil 2124 2/6
MaAmMeMamuecKko20 MasmHuKa.
13 | Koucynomayus no 1 pasoeny 2/26 2/2
Pazoen ||. Monexynsapuas gpusuxa u mepmoounamuxa 14 8 6 25
Tema 2.1. Ochogbl monexkynapHo-Kunemuueckoi meopuu. Hoeans-
HbLI 2a3.
OcHosHble NON0JCEHUs MOAEKYIAPHO-KUHemudeckol meopuu. Pasme-
14 | por u macca monexya u amomos. Bpoynoscroe osuoicenue. Jupghysus. 2/28 2120 Yuebnux Kon-
Mooenv uoeanvroeo 2aza. /lasnenue 2aza. Céazv dasnenusi co cpeonetl cnekm.
Kunemuyeckou suepeuen Ypasnenue MKT.
Jlabopamopnan paooma Ned Haonrwooenusn u onvimol, 0Omeepicoa- .
MeOHblil Kynopoc,
15 | rowmue amomno-monexynapnoe cmpoenue sewgecmea. @opmuposa- | 2/30 2/8 2-3 T
- naxydue gewjecmed
Hue ocHoenwix nonoxcenuit MKT
Tema 2.2 I'azoevie 3axonst
Temnepamypa. Tennogoe paenogecue. Abconromuas memnepamypa.
16 Iocmosnnas bonvymana. Ypagnenue cocmosinus udeanvno2o 2asa- 2/32 2122 T
ypasuenue Knanetipona —Menodeneesa .M3zonpoyeccul. 3axouvt bouins —
Mapuomma, I'eti —/lioccaxa, Lllapas.
17 | Jlabopamopnasn paboma NeS. H3yuenue 3axona Boiina-Mapuomma 2/34 2/10
Tema 2.3. Ocno6bl mepmoOuHaMuKy.
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
J108b1x Osueameneil. llpumenenue.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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Tema 2.4. Ceoiicmea scudxocmelii.
Xapaxmepucmuka HCUOKO20 COCMOAHUSL U  MBEPO020  Bewecmed.
19 Hacwiyennvie u nenacviujennvie napuvl. Baasgcnocmov 6o030yxa. Touka 2/38 2126 Pazoamounsiii mame-
pocwl Kunenue. Ynpyaue ceoticmea meepovix men. 3axown I'yka. Mexa- puan
HUYecKue ce0lCmaea meepovix mei.
20 | Jlabopamopnas paboma Ne6. Onpeodenenue éaxcnocmu 6030yxa. 2/40 2/12 T
21 | Koncynemayusa no |l paszoeny 2142 2/4
Pazoen |11. Inexkmpoounamuxa. 16 8 8
Tema 3.1. Dnekmpuueckoe noie.
22 Dnexmpuueckue 3apsovl. 3akoH coxpanenus 3apsada. 3axon Kynoua. 2/44 228
Dnexmpuueckoe none. Hanpsioicennocmo snekmpuieckozo noJs.
Ilomenyuan. Paznocmv nomenyuanos. Paboma no nepemewenuto 3a-
23 paoa. Kowndencamopwvl. Coedunenue KoHOeHcamopos & oOamapero. 2/46 2130
Dunepeusa 3apsaxicenHo2o KOHOeHcamopa. OHepeus 31eKmpuieckKo2o
noJs.
24 | Jlabopamopnas paboma Ne 7 Inekmpuzayus mei. 2/48 2/14 T
Tema 3.2. 3axonvt noOCmMOoAHHO20 MOKA.
Onexmpuueckui mox. Cuna moxa. 3axon Oma 0ns yuacmka yenu.
3asucumocms 21eKmMpULEcK020 CONPOMUGLEHUsL OM Mamepuand, Onu-
25 P P P 2/50 2/32 Hnmepnem-pecypcul. Chopnux.
Hbl U NIOWAaoU NonepeyHo2o ceyenus nposoonuxa. Ilocneoosamensvroe
U NAPAIIeNbHOE COeOUHEHUsL NPOBOOHUKOS.
26 Jlabopamopnaa paboma Ne8 H3yuenue 3axona Oma ona yuacmka 2/52 2/16 Jlabopamopnoe 0bo- T
uenu. pydosatue
27 Jlabopamopnan paboma Ne 9 H3zmepenue yoenvnozo conpomuenenus 2/54 2/18 Jlabopamopnoe 06o- T
HPOBOOHUKA. pyoosanue
28 Dnexmpoosudcywas cuna ucmoynuxa moxa. 3axon Oma 0ns noanou 2/56 2/34
yenu. 3axon [Joicoyns—J/lenya. Paboma u mownocmo 21ekmpuieckozo
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moxka. Tennosoe delicmaue moxa.
29 Jlabopamopnan paboma Ne 10 H3yuenue nocnedogamensbnozo co- 2/58 2/20 Dkcnepumenm. [emon- T
eOUHEeHUs NPOBOOHUKO8. CMpayuUoHHoe
30 | Koucynomayus no Wl pazoeny 2/60 2/6
Pazoen |1l Inekmpoounamuka (npodonsicenue) 20 12 8
Tema 3.3. Dnekmpuueckuii moK 6 paziudHpIX cpedax
31 Jlabopamopnas paboma Ne 11 H3yuenue napannenvnozo coeoume- 2/62 2/22 T
HUA NPOBOOHUKOE
Jlabopamopnan paboma Nel2 Hccnedosanue cmeuiannozo coeoune-
32 2/64 2/24 T
HUA NPOGOOHUKOS.
Dnexmponnas nposoouMocmy Memanios. DieKmpudecKull mox & 2a-
33 | sax, 6 eaxyyme. Ionynposoonuxu. Ipumecnas nposooumocme nony- | 2/66 2/2
1POBOOHUKOS.
Tema 3.4. Maznummnoe noe.
34 Maenumnoe none Bzaumooeticmeue mokos. Ceoticmea MacHUMHOZ0 2/68 2/a Hnousuoyanvuvie 1-2
nons Bexmop macnumnoii unoyxyuu. Kapmouku ¢
Maenummnwiii nomok. [eticmeue MacHumHno20 nojisk Ha NPAMOIUHEUHBIL
35 A P 2/70 2/6 3a0anuem
npooOOHUK ¢ MoKoM. 3akon Amnepa.
Paboma no nepemewjenuro npo8oOHUKA ¢ MOKOM 8 MASHUMHOM NoJe.
36 . penety P ! 20712 | 218 VueGnux
Jeticmsue maznummnozo noas na osuxcywuticsa 3aps0. Cuna Jlopenya.
Tema 3.5. Dnekmpomaznumnan uHOYKYUA.
DnexmpomacHumnas uHOYKYuUs. 3aKOH 31eKMPOMASHUMHOU UHOYKYUU.
37 PO VY P VY 2[74 2/10 KOHCneKm
Illpasuno Jlenya.
Buxpegoe anexmpuueckoe none. Camounoykyus. IHepeusi MASHUMHO20
38 P P il P 276 | 2/12

noJiA.
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Jlabopamopnan paboma Ne 13 Onpedenenue 3/C u enympenuezo Obopyoosanue. Tabnu-
39 pamopitas p P AC u enymp 2178 2126 Py Vaenu 61-62 T
CONPOMUGNEeHUs UCIOYHUKA MOKA Ybl, NIAKAMBL.
JlabopamopHroe 060-
Jlabopamopnan paboma Ne 14 H3yuenue saenenus nekmpomaz-
40 pamoprai p 4 P 2/80 2/28 pyoosanue T
HUMHOU UHOYKUUU.
Tabnuyol.
41 | Koucynomayuu no W1l pasoeny 2/82 2/8
Pazoen |V. Konebanus u 6oinol 12 12
Tema 4.1 Mexanuueckue Konebanus. Ynpyzue 60.11ol
Konebanus. Ce0600Hble U 6bIHYIHCOCHHbIE MEXAHUYECKUE KOLCOAHUSL.
42 2/84 2/14 Vuebnux
Tonepeunvie u npodonvHble 80HbL. Xapakmepucmuxki 60JH.
Tema 4.2. DnekmpomazHumnovle Ko1eOanus.
Housmue snekmpomacnumusix onn. Ilpespawgenue snepeuu npu Hnmepnem-pecypcul.
43 | anexmpomacnumnvix xonebanusx. I apmonuueckue xonebanus. Ilapa- | 2186 2/16 Jlononnumenvras Coopnuxk
mempol. Dopmyna Tomcona. Omkpwimolii Ko1ebaAmMenbHbLL KOHMYD Jaumepamypa.
44 Iepemennviii mox. Conpomugnenusi 8 yenu nepemeHHo20 mox (aKmue- 2/88 218 Hononnumenvuas
HOe, UHOYKIMUGHOE, eMKOCIHOe). aumepamypa.
45 | Tpancopmamop 6 yenu nepemeHHo20 moxa. 2/90 2/20
Tema 4.3. Inekmpomaznummnsle 601Hbl.
Dnexmpomacnummvle 80/Hbl. 38yK06bie 80aHbL YIbmpaszeyK. Diexmpo-
46 P y pazey P 2192 | 2/22 Tabnuyp.
MazsHumHoe none. 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 Ckopocme pacnpocmpanenusi céema. 3aKoHbl OMPAdICeHust U NPerom- 2/96 2126 Peghepamui,
JleHus cgema coo0wenus.
49 | Jlabopamopnaa paboma Nel5 Hsmepenue noxaszamena npenomne- | 2/98 2/30 T
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HUs cmeKa.
50 | Junzvl. [locmpoenus ¢ aunzax. Qopmyna aunsol. 2/100 2/28
Tema 5.2. Bonnoswie ceoiicmea ceema.
Hnmepgepenyua ceema. [Jugppaxyus ceéema. Juppaxyus na weiu 6
51 | napamnenvnovix nyuax. Jugppaxyuonnas pewemxa. Juenepcus. Honspu- | 2/102 2/30 Ilpesenmayus, gunvm Yuebnux
3ayust.
Buowl cnekmpos. Yivmpaguonremosoe u unppaxpacroe uziyueHus.
52 P pad u undparp Y 21104 | 2132 Vuebrux
Penmeenosgckue ayuu. Vx npupoda u ceoticmsa.
53 | Koncynomayus no V paszoeny 2/106 2/10
Pazoen V1 Ochogbl cneyuanbnoli meopuu OMHOCUMENbHOCHIU 2 2
Tema 6.1 Inemenmuvr penamueucmckoi ounamuxu. Bzaumoceasw
Maccol u IHepzuu.
Hnsapuanmuocmo moodyns ckopocmu ceema 6 eaxyyme. Ilocmynamut
54 Dunwmetina. Ilpocmpancmeo u epemsi CneyuaibHOu meopuu OmHOCU- 2/108 2/34
menvrocmu. CeaA3b maccul u dnepeuu c60000HOU yacmuyvl. IHepeus
NOKOSL.
Pazoen VI. dnemenmul k6anmogoii puzuxu. 12 12
Tema 7.1. Keanmosaa onmuka.
55 | Csemosvie keanmol. Domosghpexm. 3axonvr Cmonemosa. 2/110 2/36 Yuebnux
56 | Vpasnenue Diimwumetina 0ns pomoagppexma. llocmosnnasn [nanxa. 2/112 2/38
Tema 7.2. @usuxka amoma.
Pazsumue 632151008 Ha cmpoeHue eeujecmed. 3aKoHOMepHOCU 8
57 | amommbix cnexmpax eodopooa. HAoepuas mooenv amoma. Onvimer D. | 2/114 2/40 [pezenmayus, gurom Yuebnux
Pesepgpopoa.
Tema 7.3. Duzuka amomnozo aopa.
58 | Cmpoenue amomnoeo adpa. [Jeghexm maccul, dnepeus cesa3u . 2/116 2/42 CbopHux
59 | Hoepuvie peaxyuu. Uckyccmeennas paduoaxmuenocms. Henenue ms- | 2/118 2/44 Jlemoncmpayuonnwiil
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orcenvix si0ep. Llennas sadepnas peaxyus. Hoepuwiil peakmop. Mamepuan
60 buonozuyeckoe Oeticmeue paouoakmusHvix usnyueHuil. Diemenmap- 2/120 2/46 Jlemoncmpayuonnwiil
Hble Yacmuybl. Mamepuan
61 | Kowncynemayus no VIl pazoeny 2/122 2/12
Pazoen V11| Ieonroyus Beenennou 10 10
Tema 8.1. Cmpoenue u pazeumue Bcenennoii.
Pechepamur,
Hawa 36e30nasn cucmema — I'anakmuxa. /[pyeue eanaxmuxu. becko- pep
62 . 2/124 2/48 npesenmayuy coobuyenusl.
Heunocmb Bceenennoil.
Yuebnux
63 Touamue o xocmonozuu. Pacwupsiowasca Beenennas. Mooens eopsi- 2/126 2/50
yeu Beenennot. Cmpoenue u npoucxodicoenue I anaxmux.
Tema 8.2. eonroyusn 36e30. 'unomesa npoucxorcoenus Conneunoii
cucmembl.
. Pegpepamei,
64 | Tepmosoepmviii cunmes. 2/128 2/52 Ipesenmayus, punom
Co00UeHUs.
65 | Ilpobrema mepmosioepnotui snepeemuru. Inepeus Connya u 36e30. 2/130 2/54
66 | Ipoucxooicoenue Conneynou cucmemoi. 2/132 2/56
67-
69 IIpomescymounas ammecmayust 6/132 6
Hmozo 138 90 30 12 6
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7 XAPAKTEPUCTUKA OCHOBHbIX BWOOB YYEBHOW OEATENIbHOCTHU
CTYAEHTOB

XapaKkTepucTuka OCHOBHbIX BUAOB AeATEeNIbHOCTU CTYAEHTOB (Ha ypoBHe

CopepxaHue oby4eHuns yHeBHLIX ASHCTEN)

BeepeHne YMeHns NoCTaHOBKW Lenen AesTensHOCTW, NNaHnpoBaHusa coBCTBEHHON des-
TENbHOCTU ANA AOCTWKEHNSI MOCTaBMNEHHbIX LUeneun, npeasBuaeHns BO3SMOXHbIX
pe3ynbTaTtoB 3TUX AEVCTBUI, OPraHM3aumMm CaMOKOHTPOMS U OLEHKN NOoMyyeH-
HbIX pe3ynbTaToB. Pa3suTtne cnocobHOCTU ACHO M TOYHO M3raraTb CBOW MbIC-
nn, nornyeckn o60CHOBLIBATL CBOK TOYKY 3PEHUS, BOCMIPUHMMATL U aHanmau-
poBaTb MHeHusi cobeceqHVKOB, NPU3HaBas NpaBO APYroro YernoBeka Ha VMHoe
MHeHwue. Npon3BegeHne naMmepeHns PUNYeCKUX BENUYMH 1 OLLeHKa rpaHunLbl
norpeLuHocTen namepexun. lNpegcraBneHne rpaHvLbl NOrpeLLHOCTEN U3mepe-
HUA NPWY NOCTPOEHUN rpadnkoB. YMEHNE BbICKa3bliBaTb rMnoTesbl Ansg obbsc-
HeHns HabnogaeMbix SBNEeHWN. YMeHWe npegnaratb MOAenu siBneHvun. Yka-
3aHMe rpaHuL, NPUMEHUMOCTU (PU3NYECKMX 3aKOHOB. M3nokeHne OCHOBHbIX
MONMOXEHU COBPEMEHHON HayyHOW KapTuHbl Mupa. [NpuBegeHve npumepos
BMMSHNS OTKPbITUIA B (ON3MKE Ha MPOrPecC B TEXHUKE U TEXHOMOrMM NPOU3BOa-
cTBa. Vicnonb3oBaHve MHTepHeTa ans novcka nHdopmaumm.

1. MEXAHUKA

KuHemaTuka lMpeacraBneHMe MexaHU4ecKoro ABWMXXEHUS Tena ypaBHEHMSIMU 3aBUCUMOCTU
KoopauHaT " npoekLumen CKOpOCTU oT BpEMEHU.
lMpeacraBneHMe MexaHUYecKoro ABWXEHUA Terna rpadukamu 3aBUCUMOCTU
KoopauHaT " npoekLumen CKOpOCTU oT BPEMEHN.
OnpegeneHune koopavHaT NPOWAEHHOrO MyTW, CKOPOCTU U YCKOPEHMS Tena no
rpadoukam 3aBUCUMOCTM KOOPAMHAT M MPOEKLMI CKOPOCTU OT BpemeHn. Onpe-
JeneHne KoopAMHaT NPOMAEHHOMO NyTK, CKOPOCTU N YCKOPEHUSa Tena no ypas-
HEeHUAM 3aBUCUMOCTWU KOOPAMHATbI MPOEKUUA CKOPOCTU OT BpemMeHu. [lpose-
JeHue CpaBHUTENbHOro aHanuM3a paBHOMEPHOro U paBHOMEPEMEHHOro ABU-
XEeHUn. YkasaHue MCnorb3oBaHUsA MOCTynaTenbHOro M BpaliaTeribHOro ABu-
XeHun B TexHuke. [NpuobpeTteHne onbiTa paboTbl B rpynne C BbIMNOHEHMEM
pasnuyHbIX coumanbHbIX ponen. PaspaboTka BO3MOXHOW CUCTEMbI AEACTBUN U

KOHCTPYKLUUN
3aKOoHbI COXpaHeHnAaA B I'IpwmeHeHme 3akOHa CoOXpaHeHua wuMmnynbCa ONA BbIYUCIIEHUA N3MEHEHNI
MeXaHUKe CKOpOCTeVI TEen npu nx B3aNMOAENCTBUSX.

MamepeHne paboTbl CUI U WU3MEHEHME KWHETUYECKOW 3JHeprum Tena.
Bbluncnenve paboTbl  CMNT M U3MEHEHUS  KMHETUMYECKOW  SHEpruu
Tena. BbluvcneHne noTeHUManbHOW SHeprum Ten B rpaBUTALMOHHOM More.
OnpeneneHne  noTeHUManNbHOMW  3Hepruv  ynpyro  aedopMUPOBAHHOro
Tena no N3BECTHOM aedopmMauinm " XEeCTKOCTHU Tena.
lMpyMeHeHMe 3akoHa COXpPaHEHUS MEXaHWYEeCKOW 3Heprum npu pacyeTax pe-
3yNnbTaTOB B3aMMOAENCTBUMA TeN rpaBUTALMOHHBIMK CUITaMU U CUNamMun ynpy-
rocTu. YkasaHue rpaHuy, NPUMEHUMOCTM 3aKOHOB MEXaHUKMN.

3akoHbl MexaHukn Hbio- | O6bsACHEHME OEMOHCTPAUMVOHHBIX 3KCMEPMMEHTOB, MOATBEPXAAMLINX 3aKOH
TOHa NHepunn

M3mepeHue maccel Tena

M3mepeHue cunbl B3anmoaenctasns ten

BblunMcneHne 3HavyeHus cun No U3BECTHbIM 3HAYEeHUSM Macc B3aMMOOEeNCTBY-
IOLLNX TEN N NX YCKOPEHWI

BblunMcneHne 3HayeHUs1 YCKOPEHUIN Ten Mo M3BECTHbIM 3HAYEeHUSM OEeUCTBYIO-
LLMX CMM U Macc Ten

CpaBHeHue cunbl JeNCTBUSA 1 NPOTUBOAENCTBUS

lMpMeHeHne 3aKoHa BCEMMPHOrO TAFOTEHUSA MPU pacdeTax CUI U YCKOPEHWN
B3aMMOAENCTBYIOLLMX Ten

CpaBHeHue yckopeHusi cBobogHOro nageHusa Ha nnaHetax ConHeYHon cucTe-
Mbl

BblgeneHne B TekcTe y4ebOHMKa OCHOBHBIX KAaTErOpuiA Hay4HoW nHdopmMalmm
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lMpoporxkeHue

CopepxaHue obyyeHus

XapakTepucTuka oCHOBHbIX BUAOB AeATEeNIbHOCTU CTYAEHTOB (Ha ypoBHe
Y4eOHbIX AeNCTBUN)

2. OCHOBbI MONIEKYNIAPHOWU ®U3UKU U TEPMOOUHAMUKMK

OCHOBbI  MONEKYNsipHOW
KMHETUYEeCKOoWN Teopum.
MpeanbHbI ras

BbinonHeHne 3akcnepyMMEHTOB, chyXawux Ansi 0O0CHOBaHUSA MOJSEKYNSPHO-
knHeTudeckon Teopumn (MKT). PeweHue 3agady C¢ MpUMMEHEHMEM OCHOBHOIO
YPaBHEHUS MOINEKYNAPHO-KMHETUYECKON Teopuu ra3oB. OnpegeneHue napa-
METPOB BeLlecTBa B ra3000pa3HOM COCTOSIHUM HAa OCHOBaHWW YpaBHEHUS CO-
cTosIHMA mnpgeanbHoro rasa. OnpegeneHve napameTpoB BellecTBa B rasoob-
pas3HOM COCTOSIHUU U MPOUCXOOALLMX NPOLECCOB Mo rpadukam 3aBUCUMOCTU p
(T), V (T), p (V). SkcnepumeHTansHoe uccnegosaHue 3asucumoctn p (T), V
(T), p (V). NpencraeneHve B BUae rpadnkoB U30XOPHOro, n3obapHoro n n3o-
TePMUYECKOro NpoueccoB. BeluncneHvne cpegHen KMHETUYECKON SHEpruun Ten-
NOBOro ABWXEHMS MOJEKYN MO U3BECTHOW TeMnepaType BelecTsa. Bbickasbl-
BaHMe rmnotes And o0bsCHeHUs Habnogaembix ABMEHWN. YKaszaHue rpaHu
NPUMEHMMOCTM MOAENN «naeanbHbIN ras3» n sakoHos MKT

OcHoBbI TepMognHaMnKn

M3mepeHue KonmyecTBa TennoTbl B npoueccax Tennonepegayn. Pacyet konwu-
YyecTBa TeNNOTbl, HEOGXOAMMOrO AN OCYLECTBIEHUs 3aA4aHHOro npolecca c
Tennonepegaven. PacyeT M3MeHeHUA BHYTPEHHeW 3Hepruu Ten, paboTbl K
nepedaHHOro Konn4yecTBa TEnnoThbl C MCMOMIb30BaHMEM MEPBOrO 3akoHa Tep-
MoaMHamukn. PacuyeT paboTbl, COBEPLUEHHOW ra3oM, no rpaduky 3aBUCMMOCTHU
p (V). BeluncneHve paboTbl ra3a, CoBepLUEHHOW NPU M3MEHEHUWN COCTOSHMSA MO
3amMKHYTOMY uukny. Beluucnenne KM npu cosepieHumn rasom paboTtbl B Npo-
ueccax U3MEHEeHWss COCTOSIHUA NO 3aMKHYyTOMY uumkny. O6bscHeHWe MpuHUK-
NnoB OEWCTBUSA TENMNOBbIX MalWH. [JeMOHCTpaums ponu usmkn B CO3gaHnm u
COBEpLUEHCTBOBaHWM TENNOBLIX ABuratenen. N3noxeHme cytn akonornyeckmx
npobnem, o6ycrnoBneHHbIX paboTon TennoBbiX ABUraTenen v npeanoxeHve
NyTW NX pelleHns. YkasaHvue rpaHuvL, MPUMEHUMOCTM 3aKOHOB TEPMOAVHAMUKW.
YMeHue BeCTV Auanor, BbiCMNyLIMBaTb MHEHME ONMOHEHTa, y4acTBOBaTb B ANC-
KycCuun, OTKPbITO BblpaXaTb W OTCTamBaTb CBOK TOYKY 3peHus. YKasaHue
y4eBHbIX ANCLUMINH, MPU N3Y4YEHNM KOTOPbIX MCMOMb3YIOT y4ebHbIn maTtepuan
«OcHOBbI TEPMOANHAMUKNY

CsoiicTBa napoB, >XuAKo-
CTel, TBepAbIX Ten

MamepeHne BNaxHOCTW Bo3dyxa. PacyeT konnyecTtBa TennoTbl, HEOOXOAMMOro
Onsa ocylecTBneHnsa npouecca nepexofa BellecTBa U3 OOHOMO arperaTHoro
COCTOSIHUSA B Apyroe. JKCnepumeHTanbHoe uccnegoBaHme TENOBbIX CBONCTB
BewecTBa. NprnBegeHne NpUMepoB KanUNMsSipHbIX ABNEHUMN B ObITy, Nnpupoae,
TexHuke. ccnegoBaHne mMexaHWYecKnx CBOMCTB TBepdblx Ten. NpumeHeHne
PU3NYECKUX NOHATUIA U 3aKOHOB B y4eOHOM MaTepuane npoeccuoHanbHOro
xapaktepa. Wcnonb3osaHve VHTepHeTa Ana noucka uHdopmaumm o paspa-
D0TKax 1 NPUMEHEHMAX COBPEMEHHBIX TBEPAbIX M aMOPdHbIX MaTepranos

3. ANEKTPOOUHAMUKA

OnekTpocTaTtuka

BbluncneHne cun B3aMMOAENCTBUA TOYEYHbIX 3MEKTPUYECKUX 3apsaoB. Bbl-
YMCIEHNE HaNPSPKEHHOCTU 3MEKTPMUYECKOro NoNs OAHOMO N HECKOSbKMX TOYeu-
HbIX 3NEKTPUYECKMX 3apaaoB. BelumcneHne noteHumana anekTpuyeckoro nons
OAHOIO N HECKOSbKMX TOYEYHbIX 3NEKTPUYECKMX 3apsaoB. amepeHue pasHo-
CTW noTeHumanoB. N3MepeHne 3Heprum aneKTpUYEeCcKoro nomnsi 3apsikeHHOro
KoHOeHcaTopa. BbluMcneHne asHeprum anekTpuyeckoro nons 3apsKeHHOro
KoHaeHcaTopa. Pa3spaboTka nnaHa y BO3MOXHOW CXEMbl OEWCTBUIA 3KCMepu-
MEHTasnbHOro onpefeneHns 3NeKTPOEeMKOCTU KOHAeHcaTopa M ANanekTpuye-
CKOWM MpoHMLLaeMOCTH BellecTBa. [1poBegeHne CpaBHUTENBHOMO aHanuaa rpa-
BUTALMOHHOTIO M 3N1EeKTPOCTAaTUYECKOro none
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[MOCTOSAHHBIN TOK

MamepeHre MOLLHOCTK anekTpudeckoro Toka. Nameperne 34C n BHYTpeHHero
COMNPOTMBMEHUS UCTOYHMKA TOKa. BbinonHeHne pacyeToB cunbl TOKa U Hanps-
XEHUM Ha yyacTkax anekTpuyeckmx uenen. OObsACHeHME Ha npuMmepe arnek-
TpUYecKkom Lenu ¢ AByMsi ctodHmkamm Toka (3C), B Kakom criydae UCTOYHUK
3NEKTPUYECKON 3HEprun paboTaeT B pexuMe reHepatopa, a B Kakom — B pe-
xume notpebutens. OnpegeneHne TemnepaTypbl HATU HakanuBaHus. M3me-
peHve aneKkTpuyeckoro 3apsna anekrtpoHa. CHATUE BOMbTaMNepHOW XapakTe-
puctukm guoaa. lNpoeeaeHne cpaBHUTENBHOMO aHanu3a nonynpoBOAHUKOBBIX
avogoB u Tpuopos. Vcnonb3oBaHue MHTepHeTa ans nomcka uHdpopmaumm o
nepcrnekTuBax pasBMTUSA MOMYNpPOBOLHUKOBON TEXHUKWU. YCTaHOBKA MPUYMHHO-
CneacTBeHHbIX cBA3en. ObbsACHeHMe NpUpoAbl ANEKTPUYECKOro Toka B MeTar-
nax, anekTponuTtax, rasax, BakyyMe v nonynpoBogHukax. [MpuMeHeHne anek-
Tponusa B TexHuke. [poBeaeHne cpaBHUTENBHOIO aHanm3a HecamocToATeNb-
HOro0 U CaMOCTOSATENBHOIO ra3oBbIX Pa3psigoB

MarHuTHble aBrneHns

MamepeHre MHAYKUMW MarHUTHOro nons. Beluncnenue cun, gencTByoWwnX Ha
NPOBOAHMK C TOKOM B MarHUTHOM none. BeluncneHvne cwn, AencTBYOWMX Ha
3MeKTPUYECKUn 3apag, ABWXKYLUMIACA B MarHUTHOM none. WccnepoBaHne sB-
NeHVN ANEeKTPOMAarHUTHOW MWHAYKUUW, CaMOVHAYKUMW. BbluncneHvue aHeprum
mMarHuTHoro nomns. OB6bAcHeHMe npuHUMnNa AEenCTBUS dneKkTpoasBuratens.
Ob6bsAcHeHne nNpvHUUNa OEeNCTBUSA reHepaTopa 3NeKTPUYEcKoro Toka M anek-
TponsmeputenbHbix npubopoB. OB6bACHEHWE npuHUMNa [EencTBuA macc-
cnekTporpadpa, yckoputenen sapshkeHHbix yacTtud. OB6bsAcHeHue ponu mar-
HUTHOTO Mons 3emnun B XW3HW pacTeHWNn, KMBOTHbIX, Yyenoseka. [pusegexHve
NPMMEPOB NPaKTUYECKOro MPUMEHEHUS N3YYEHHbIX SBNEHNIA, 3aKOHOB,

npubopos, ycTpoiicTs. MpoBedeHWe CPaBHUTENBHOIO aHanM3a CBOWCTB 3Iek-
TpOCTaTUYECKOro, MarHUTHOIO U BUXPEBOro anekTpuyecknx nomnein. O6bsAcHeHNe
Ha NMpUMepe MarHUTHbIX SBMEHWUI, novyemy hU3nKy MOXHO paccMmaTpuBaTb Kak
MeTaanCLMUNIIVHY.

4. KOJIEBAHUA U BOJTHbI

MexaHundyeckne koneba-

HUA

VMccnenosaHue 3aBMCMMOCTU Nepuoaa konebaHuin mateMaTU4eckoro MasiTHUKa
OT ero AfuHbI, Maccbl U amnnuTyabl konebaHuin. ViccnegoBaHne 3aBUCUMOCTU
nepuoa konebGaHwui rpysa Ha MpyXuHe OT ero Macchbl W XXECTKOCTU MPYXMHbI.
BbluncneHve nepuona konebaHuii MaTemMaTUHeCKoro MasiTHUKa no M3BeCTHOMY
3Ha4YeHuo ero AnvHbl. BblumcneHne nepuopa konebaHuii rpysa Ha MpyKUHe no
N3BECTHLIM 3HAYEHUSIM ero Macchl U XECTKOCTU NPYXWUHbI. BbipaboTka HaBbIKOB
BOCMPUHMMATb, aHanuM3upoBaTtb, NepepabaTbiBaTb M NpeabsBNsATb MHdoOpMa-
LU0 B COOTBETCTBUM C NOCTaBMEHHbIMK 3adadyamu. MNprueeneHe npumepos aB-
ToKkonebGaTernbHbIX MeXxaHU4Yeckux cuctem. [NpoBeneHne knaccudukauum Kore-
6aHun

Ynpyrue BOMHbI

MN3amepeHne ANWHbLI 3BYKOBOW BOIMHbLI MO pe3ynbTaTam HabnogeHuin nHtepde-
peHLMN 3BYKOBbIX BOSH. HabnogeHne 1 o6bsCHEHWe ABNEHWUIA MHTepdepeHLMn
N OndpakumMm mexaHudeckux BonH. [MpeacTtaeneHune obnacteit NpUMeHeHWs
ynbTpassyKa 1 NepCcreKkTUBbl €ro UCMOMb30BaHUA B PasnnyHbIX 06MacTax Hayku,
TEXHUKW, B MeauLMHe. VI3noxeHne CyTu 3KOMornyeckmx npobrem, cBA3aHHbIX C
BO3AEVICTBMEM 3BYKOBbIX BOMH Ha OpraHnam Yernoseka

OnekTpoMarHuTHbIe
nebaHwns

KO-

HabntogeHne ocumnnorpamm rapmMoHUYECKMX KonebGaHum cunbl Toka B LEnwu.
M3amepeHne anekTpoemMKOCTW KoHOeHcaTopa. M3amepeHwe WHAYKTMBHOCTbL Ka-
Tywku. NccnegosaHne sBNEHWUs SNeKTpUYecKoro pe3oHaHca B nocnegosartenb-
How uenu. lNMpoBegeHne aHanorun mexay U3n4eckumMu BennuvmMHamm, xapakre-
PU3YIOLLUMWN MEXaHUYECKYI0 W JNEKTPOMarHuTHyto konebaTenbHble CUCTEMbI.
PacyeT 3Ha4yeHnin cunbl TOoKa U HaMpsXXeHUs Ha dneMeHTax Lenn nepemMeHHoro
Toka. WccneposaHve npuHUMNa OevcTBus TpaHcdopmaTopa. WccneposaHue
npuHUMNa OencTBus reHepartopa nepemMeHHoro Toka. cnone3osaHne VHTepHe-
Ta OAng noucka MHAOpMauMu O COBPEMEHHbIX cnocobax nepegayn SnekTpo-
3Heprum
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3]'IEKTp0MaFH UTHble BOJI-
Hbl

OcyLIJ,eCTBJ'IeHI/Ie pagunonepengayn wn pagunonpunemMa. WccnenoBaHne CBOWCTB
ANEKTPOMarHnNTHbIX BOJIH C NMOMOLbIO MOBUITbHOrO Teﬂe(bOHa. Passutne ueH-
HOCTHOIO OTHOLWUEHUNA K n3dydaeMbiM Ha ypOKax (*)VI3VIKVI ob6bekTam n ocBavBae-
MbIM Bugam gestenbHocTn. OObsiCHeEHME npuHUnnmMaribHoro pas3nmyna npmnpoabl
ynpyrmx n 3N-1IEKTPOMarHUTHbIX BOJIH. M3noxeHne CYTU 3KOJTOrNYEeCKnX r|p06r|eM,
CBA3aHHbIX C 3J1IeKTPOMArHUTHbIMU konedaHnsmun n sonHamu. O6bACHEHME po-
JIN ANEKTPOMarHnTHbIX BOJIH B COBPEMEHHbIX NCCleaoBaHNAX BceneHHon

5. ONTUKA

Mpupona ceeta

lMpumMeHeHne Ha NpakTUKe 3aKOHOB OTPAaXEHUS U NpenoMreHus ceeta npu pe-
weHnn 3agady. OnpegeneHne cnekTpanbHbIX rPaHUL, YyBCTBUTENBHOCTU Yero-
BEYECKOro rnasa. YMeHue ctpoutb m3obpaxkeHus npegmeToB, AaBaeMmble fvH-
3amu. PacyeT paccTosHusa OT nNuH3bl 40 n3obpaxeHus npegmeta. Pacyet ontu-
4Yeckon cunbl NUH3bl. N3amepeHue (poKyCHOro pacctosHus NuH3bl. AcnbitaHue
MogJernen MMKpOCKoNa 1 Teneckona

BonHoBble CBOMCTBA
cBeTa

HabniogeHve SBneHust uHTepdepeHLMn 3NeKTpoMarHuTHeIX BOrH. Habnoaexve
ABMEHWs Andpakunm aneKTpoMarHuTHbIX BONH. HabniogeHne siBneHns nonspu-
3auUMM 9MEeKTPOMarHUTHbIX BOSH. M3amepeHne OnvHbl CBETOBOW BOMHbLI NO pe-
3ynbTatam HabnogeHus aBneHns nHtepdepeHummn. HabnoaeHve seneHns gu-
dpakuun ceeta. HabnogeHue aBneHus nonspusaumm n gucnepcun ceeta. lo-
WCK pasnuyuMm u cxoAcTBa mexay AndPakuMOHHBbIM W AWCNEPCUMOHHBIM ChekK-
Tpamu. [prvBegeHne NpUMepoB NOSIBNEHMS B NPUPOAE U NCMOMb30BaHNS B TEX-
HVKe SBMNEeHU nHTepdepeHummn, gudpakunm, nonsapmsauum n gucnepcumn ceeTa.
MepeuyncneHne mMeTogoB NO3HaHWS, KOTOPbIE NCMOMb30BaHbI NPU N3YYEHUN YKa-
3aHHbIX ABMEHUN.

6. ANIEMEHTbI KBAHTOBOW ®U3UKU

KBaHTOBas ontuka

HabntogeHne doTtoanekTpuyeckoro adpcpekta. O6bACHEHME 3akoHOB CToneTo-
Ba W OaBrieHNs CBeTa Ha OCHOBE KBaHTOBbIX NpeactaBneHvin. PacuyeT makcu-
MasribHOM KMHETMUYECKOW SHEPINMN INEKTPOHOB MNP POTOINEKTPMUYECKOM IdhdhekK-
Te. OnpegeneHue paboTbl BbIXxoAa 3MeKTpoHa Nno rpadouky 3aBUCUMOCTU MaKCU-
ManbHOW KUHETMYECKOW 3HEepPrun (poTOINMEKTPOHOB OT YacToThl cBeTa. Mamepe-
HMe paboThbl Bbixofa anekTpoHa. NMepeuyncneHne npubopoB yCTAHOBKW, B KOTO-
pbiX NpuMeHsieTca 6e3 UHepLMOHHOCTb oToadbdekTa. ObbACHEHME KOPNYCKY-
NAAPHO-BOSTHOBOrO AyanuamMa cBOWCTB pOTOHOB. OBbACHEHME PONM KBAHTOBOM
ONTWKM B pa3BUTUN COBPEMEHHON OU3UNKM

dusnka atoma

HabntogeHne nuHenyatbix CnekTpoB. PacyeT 4acToThl M AfMHbI BOSHBI UCMYC-
Kaemoro cseTa npu nepexoge atoma Bogopoda U3 OAHOrO CTauMOHapHOro Co-
ctosHua B gpyroe. O6bsCHEHME NPOUCXOXOEHUST NIMHENYATOrO CnekTpa atoma
BOOOPOAA U pasnuynsg fivHenyaTbIX CNeKTPOB pa3nnyHbiX ra3oB. ViccnegosaHue
nvHenyaTtoro cnektpa. Wccneposawve npuHuMna paboTbl MOMWHECLEHTHON
namnel. HabnogeHne n 06bACHEHWE NpyHUMNa AencTeusa nasepa. NpueeneHve
NpUMepoB UCMNOMb30BaHMSA fa3epa B COBPEMEHHOW Hayke U TexHuke. Mcnonb3o-
BaHne MHTepHeTa Ana nomcka MHopMauun O nepcnekTuBax NpUMeHeHus na-
3epa. BblumcneHue BonHbl ge bponnga yacTuubl ¢ M3BECTHLIM 3HAYEHUEM UM-
nynbca.
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dunsnka aTOMHOro A0pa

HabniogeHne TpekoB anbda-yactvly B kamepe BunbcoHa. PernctpupoBaHue
A0EpHbIX U3MNyYeHW C MoMmoLllblo cdeTdmka [enrepa. PacyeT aHepruv cBsi3u
aToMHbIX agep. OnpegeneHve 3apsida 1 MaccoBOro YMcna aToOMHOro sagpa, Bo3-
HMKalLWero B pesynbTare paguoakTMBHOrO pacnaga. BeluncneHnve aHepruw,
ocBOOOXOalLWeNca nNpyv paguoakTuBHoM pacnage. OnpegeneHne npogykToB
saepHon peakuumn. BelumcneHvne sHeprum, ocBoboxgalowenca npu saaepHbix
peakuuax. NoHUMaHue npenmyLecTB U HeLOCTaTKoOB UCMONb30BaHUSE aTOMHOM
3HEPIMM U NOHU3UNPYIOLLMX U3MNYYEHUA B MPOMbILLNIEHHOCTHN, MeauuunHe. M3no-
XEeHMe CyTW 3KOoMormyecknx npobnem, CBs3aHHbIX C BUoNornyeckum aencTememM
paanoakTMBHBLIX u3nyveHun. NposegeHne knaccuukaumm anemMeHTapHbIX Ya-
CTUL MO X PU3NYECKMM XapakTepucTukam (Macce, 3apsiiy, BPEMEHU XU3HWU,
CnUHy 1 T. A4.). NoHUMaHWe UeHHOCTEN Hay4yHOro MO3HaHUA Mupa He BooOLle
ONsl YenoBeYyecTBa B LENOM, a ANS Kax4oro odyyawLwerocst IM4Ho, LLeHHOCTEN
OBMNafeHnss METOAOM Hay4yHOro NO3HaHWS ONS OOCTUXEHUS ycrnexa B Jitobom
BMAE NpakTu4eckon geatenbHocTw. lNpeacTaBneHne o xapakrepe YeTbipex Tu-
noB yHOaMeHTarnbHbIX B3aUMOAENCTBUMA 3MIEMEHTAPHbIX YacTuy B Buae Tab-
nmubl.

7. 3BONIIOLINA BCENIEHHOMU

CtpoeHne n
BceneHHon

passutune

HabntogeHne 3a 3Besgamu, JlyHonm u nnaHetamu B Teneckon. HabnwogeHue
COMHEYHbIX NATEH C NMOMOLLbIO TEefecKona M CONTHEYHOro 3KkpaHa. Vcnonb3oBa-
Hne UHTepHeTa Ans nomcka M3obpaxeHni KOCMUYeCKNX 06bEKTOB 1 MHopma-
ummn 06 nx ocobeHHocTax OBcyxaeHne BO3MOXHbIX CLieHapues aBonounn Bee-
neHHon. Micnone3oBaHne VIHTepHeTa Anga noucka CoOBpeMeHHON nHdopmMaLlmm o
pa3sutum BeceneHnHon. OueHka nHdopmaumm ¢ no3numMm ee CBOWCTB: AOCTOBep-
HOCTU, 06 bEKTMBHOCTM, MOMHOTHI, aKTYanbHOCTU U T. A.

3sonouna 3se3n. [vno-
Tesa NPOUNCXOXAEHUS
CorHeYHon cnuctemsl

BbluncneHve aHeprun, OCBOGOXAAIOWENCA NpU TepMOAOEPHbIX peakuusiX.
dopmynvpoBka NpobneM TepmosiaepHoit aHepreTukn. OBbsiCHeHWEe BRUSHUSA
COJIHEYHOW aKTMBHOCTU Ha 3emrio. MNMoHUMaHWe ponn KOCMUYECKUX UccrnenoBa-
HWIM, UX HAY4YHOTO N SKOHOMMUYECKOTO 3HaueHus. O6CyxaeHne COBPEMEHHbIX M-
notes o NpoucxoxaeHnu ConHeYHon cucTemsl

8. OCHOBbI CMELMANBHOU TEOPUU OTHOCUTENBHOCTU

OcHoBbI crneyuanbHon
TEOPUN OTHOCUTESTIBHOCTU

Ob6bscHeHne 3HauymMmocTu onbiTa MawkenbcoHa- Mopnu. ®opMynupoBaHue no-
ctynatoB. Ob6bsAcHeHVe adpekTa 3ameaneHuss BpeMeHn. PacyeT sHeprum no-
KOsi, UMMynbca, aHeprum cBobogHOM YacTuubl. BeipaboTka HaBbIKOB BOCNPUHU-
MaTb, aHanM3nMpoBaTb, NnepepabaTbiBaTb 1 NpPeabsaBnsaTb NMHGPOPMALMIO B COOT-
BETCTBMM C NOCTABMNEHHLIMY 3a4a4amMu.

8 YYEBHO-METOAUYECKOE "

MATEPUAJIbHO-TEXHUYECKOE

OBECMNEYEHUE NMPOrPAMMbI YYEBHON AUCLUMNUHbI « PU3UKA»

Hanunuymne nomewlenunin: Ne 2305 kabuHeT hunaunku.

O6opynoBaHne yyebHoro kabuHeTa:

Komnnekt mebenu anga yyebHoro npouecca.

CpenctBa obyyeHus: [locka knaccHasi, MHpOpMaUNOHHbIE CTeHAb!, y4ebHble npu-

Gopbl 1 06opyAoBaHMe ANs BbINONHEHUss nabopaTopHbIX paborT:

— Habop nabopaTopHbIN «ONTUKa»

— Habop nabopaTopHbIl «3NEeKTPUYECTBOY

— Habop no anektponuay (nabopaTopHbIi)
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— Habop npy>XnH ¢ pasnmMyHON XXeCTKOCTbIO

— Habop peauctopos

— JNNabopaTopHbIi Habop «MccrnegoBaHNe N30MNPOLIECCOB B ra3axy

— Habop koHaeHcaTopoB

— Habop «kpuctannuaaums»

— Habop rpy3oB no mexaHuke

— [llepekntoyateny 0gHOMOMOCHbIE

— Mpnbop Ans namepeHnsa AnvMHbl CBETOBOMW BOJSIHbI ¢ HABOPOM ANPPaAKLNOHHBIX
peLleTok

— Peocrtart-noteHunomeTp (nabopaTtopHbIN)

— Cnupanb-pe3uncTop

— CrtakaH oTnmBHOWM (NabopaTopHbIi)

— Undpposon nameputensHbin npubop

— LlWratmB ana dpoHTanbHbIX paboT

— Pblyar-nuHenkn nabopaTtopHble

— AmnepmeTpbl nabopaTtopHble

— BonbTmeTpbl nabopaTtopHbie

— Bechbl ¢ pasHoBecamu

— Bblkntovatenun ogHONOMNOCHbIE

— [OnHamomeTp nabopatopHbIN

— WICTOYHMKM NuTaHnS

— KaTywka-moToK

— KomnnekT no anektpogmMHamumke

— Komnnekt nposBoaos

— JlabopaTopHbIi Habop «reomeTpuyecKkasa onTuka»

— JlabopaTopHbIn HaBop «MarHeTn3mM»

— JlabopaTopHbIi HABOp «3MNEKTPUYECTBOY

— OnekTpomarHuT pas3bopHLIN C AeTansamm

— Marnuntel nonocossblie (nNapa)

— MunnmnamnepmeTp nabopaTopHbIv

— [eMoHcTpaunoHHble Npubopsb!:

— Habop no 3nekTponuay AeMOHCTPaLVNOHHbIV
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— Habop 0eMOHCTPaUMOHHBIN «3NEKTPUYECTBO 1»

— Habop 0eMOHCTpaUNOHHBIN «3NEKTPUYECTBO 4»

— Habop «MarHuTHoe none 3emnm»

— Habop ons gemMoHcTpaunmn CneKTpoB NOCTOSAHHBIX MAarHUTOB

— Habop ons gemMoHcTpauum cnekTpoB NOCTOSAHHbBIX TOKOB

— AunHamomeTp (4eMOHCTPaLUMOHHBINT0H)

— MaHomeTp eEMOHCTPALUNOHHbIN

— Pblvar- nmHenka geMoHCTpaunoHHas

— [Mpnbop onsa geMoHCTpaumu AaBneHnst BHYTPU XULOKOCTH

— Tpybka ona 4eMoHCTpaunm KOHBEKLNN

— [urpomeTp NCMxXpomMeTpu4ecKun

— lpunbop ons geMoHCcTpaunn oaBneHNsa BHYTPU XXUAKOCTU

— [Npubop ons AemMoHcTpauun TenIONPOBOLHOCTY Ten

— [Mpnbop onNsa AeMOoHCTpaL My ra3oBblX 3aKOHOB

— Tpybka ona 4eMOHCTpaunmn KOHBEKUUN B XXNOKOCTH

— [Mpnbop onsa npeBpaLleHns CBETOBOW SHEPrnm

— MawwuHa anekTpodopHas

— [Npubop ana AemMoHCTpauun 3aBMCUMOCTU COMNPOTUBMEHUS MeTanna oT Temne-
paTypbl

— Mpnbop onsa AeMOoHCTpaumMm 3aBUCMMOCTU COMNPOTUBIIEHUS MPOBOAHMKA OT Au-

Hbl, CEYEHMs1, MaTepuana.

MHpopMaLnOHHbIE CTeHADI:

LWkana ANNEKTPOMAarHMTHbIX BOJTH

— MexagyHapogHas cuctema eanHuL, (cu)

MpucTtaBku Ana 0b6pasoBaHUil KpaTHbIX U A0NbHbIX €ANHWUL,

dusnyeckne NocTosdgHHbIE

Tabnuua xum. dnementoB [1.1. Menoeneesa

Tabnuubi:
1.0OcHOBHbIE hOPMYIbl MOSIEKYNAPHON OU3NKK
2.['a3oBble 3aKOHbI. YpaBHeHue KnanenpoHa

3.9neKkTpusauna Ten
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4.3neKTpocTaTrka. 3aKOH KyrioHa

5.[lennmMocCTb anekTpnyeckoro sapsga

6./ACTOYHMKM 311EKTPUYECKOro ToKa

7.9neKTpUYecKknn ToK

8.Cuna Toka. AMnepmeTp

9.3akoH Oma gns yvacTka uenu

10.MOCTOSAHHBIN TOK. DNEKTPUYECKoe HanpskeHue

11.PaboTta 1 MOLLHOCTb 3MEKTPUYECKOro ToKa

12.MNocnepoBaTenbHoOe coeguHeHMe NPOBOLHNKOB

13.MapannenbHoe coeanHeHe NPOBOAHUKOB

14 .MarHuTtHoe none. Cuna amnepa. Cuna JlopeHua

15.Konebanuns. YpaBHeHNe rapMOHNYECKOro konebaHus

16.CBoboaHbIE anekTpuyeckne konedaHuna. KonebatenbHbln KOHTYP
17BbIHY>XOEHHbIE 3NEKTPOMArHMTHbIE kKonebaHus

18.BonHoBble cBovicTBa ceBeTa. NHTepdepeHuna. ndpakums
19.M'eomeTpuryeckas ontuka. OTpakeHue ceeTa. Npenomnenue ceeta. JIMH3bI
20.PoToadhpekT

21.MpsamonuHernHoe amxeHne OcHoBHble dopmynbl CBoGoaHOE NageHue
22 .InHamuka. BTOpon 3aKOH HbHOTOHA

23.[1BmxeHune Ten nog AeUCTBMEM CUIbl TSXKECTHN

24.3aK0OHbl COXpaHEHUS B MEXaHWKe

HarnsgHble nocobus:

Mogenb asuratens (nabopatopHas)

Mopenb asuratensi BHyTPEHHEro CropaHus

Mogenb «KpucTannuyeckasl pelleTka noBapeHHon conmy»

Mogenb «3NEKTPOMarHMTHOro pene»

Moaenb Ans AeMOHCTpaUMiA NIMHUIA MarHUTHOTO Mons

MynbTumeguiiHoe obopygoBaHue: Tenesusop, DVD — npouvrpbiBaTenb, NPOEKTOp
KOMNbHOTEP.

Buoeoteka:

— Onektpoctatuka (Il pasgen).

— [locTosiHHbIV anekTpuyeckun Tok (Il pasgen).
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— OnektpomarHutHas nHaykums (Il pasgen)

— [eomeTpuyeckas ontuka. JluHabl. (Il pasgen)
— JnekTpomarHuTHble konebanus. (Il pasgen).
— OnektpomarHutHble BonHsbl (Il pasgen).

— KeaHTtoBble siBneHus (IV pasgen).

— Wanyyenns n cnektpsl (IV pasgen).

— OneKTpu4ecknin TOoK B pasHbIX cpegax

MporpammHoe obecnedenune: Microsoft Volume Licensing Service Center, Kog co-
rnawenunsa V9002148, ¢ 30.06.2016 no 30.06.2022r; JInueH3noHHbIn cepTtudmkat Ne17EO-
171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 no 13.03.2020 r

PEKOMEHOYEMAA NNIUTEPATYPA
Ona ctyaeHToB:

®upcos, A. B. dusnka gnsa npodeccun n cneumanbHOCTEN TEXHUYECKOro U ecTe-
CTBEHHO-Hay4HOro npodunen [OnNekTpoHHbINn pecypc] : yd4ebHuk / A. B. ®upcos ; pea. T.
. Tpodmmosa. - 1-e n3a. - AnekTpoH. aaH. - Mockea : Akagemus, 2017. - on-line.

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

Tpodumosa, T. U. Kypc dunaumku ¢ npumepamm pelueHnst 3agay [OneKkTpoHHbI pe-
cypc]:B2T1.T.1/T.N. Tpodumosa. - M. : KHOPYC, 2017

Ona npenopaBaTtenen:

1. KoHctutyums Poccunckon degepaumn (NpuHATa BCEHAPOAHBIM rOSIOCOBAHUEM
12.12.1993) (c y4eTOM NONpaBoOK, BHECEHHbIX (heaeparnbHbIMU KOHCTUTYLIMOHHBIMU 3aKO-
Hamn P® o nonpaBkax kK KoHcTuTyuumn PO ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-
®K3) // C3 P®. — 2009. — Ne 4. — CT. 445.

2. ®epepanbHbint 3akoH OT 29.12. 2012 Ne 273-93 (B pea. heaepanbHbIX 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-d3, 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., BHeceHHbiMM PefepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-93) «O6 obpasoBaHum

B Poccuinckon degepauunmy».
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3. [Mpukas MuHucTtepctBa obpasoBaHus n Haykn PO «O6 yTBepxaeHun dene-
panbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpegHero (NosHoro) obuuero
o6pasoBaHus» (3apernctpmpoBaH B MuHiocte PP 07.06.2012 Ne 24480).

4. Tpukas MuHobpHaykm Poccum ot 29.12.2014 Ne 1645 «O BHECEHUN N3MEHEHUI
B lNpuka3s MuHuctepctea obpasoBaHus n Hayku Poccuimckon ®eapepaumm ot 17.05.2012 Ne
413 “O6 yTBepxaeHun chenepanbHOro rocygapcrBeHHOro obpasoBaTtenbHOro craHgapTta
cpeaHero (NonHoro) obwero obpasoBaHns™».

5. lMpukas MuHuctepctBa obpasoBaHua u Haykm P® ot 31 gekabpsa 2015 r. N
1578 "O BHECEHNN N3MEHEHUI B denepanbHbIn rocyapCTBEHHbLIN
obpasoBaTenbHbIi  CTaHAApT cpedHero obuwero obpasoBaHUs, YTBEPXKOEHHbIN
npukasom MwuHucTepcTBa obpasoBaHus U Haykm Poccunckon Pepepaumm oT 17 mas
2012 r. N413"

6. [Mucemo [enapTameHTa rocygapCTBEHHOM NOMAUTUKM B cdpepe NoAroToBKU pa-
6oumnx kagpos 1 AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHaaumnmn no
opraHu3auum nonyyeHus cpegHero obuiero obpasoBaHus B npegenax ocBoeHus obpaso-
BaTenbHbIX Nporpamm cpegHero npodeccnoHansHoro obpasoBaHusa Ha 6ase OCHOBHOrMO
obuiero obpasoBaHna ¢ y4eTom TpeboBaHUN denepanbHbiX rocyaapcTBEHHbLIX 0bpasoBa-
TeNbHbIX CTaHAAPTOB M NosiydaeMon npodeccnn unu cneumanbHOCTU cpegHero npodec-
CMOHanbHOro ob6pasoBaHUNY.

7. TNpumepHass ocHoBHas obpasoBaTenbHas nporpamma cpegHero obuero
obpasoBaHusa, opobpeHHas  pelweHvem  dedepanbHoro  y4ebHO-MeToaMyeckoro
o0b6beanHeHus no obwemy obpasoBaHunto (NMpoTtokon oT 28 mtoHs 2016 r. Ne 2/16-3).

8. ®epepanbHbin 3akoH OT 10.01.2002 Ne 7-d3 «O6 oxpaHe okpyxatowen cpe-
Abl» (B ped. ot 25.06.2012, ¢ nam. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

UHTepHeT- pecypchbl:

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

pecypcoB).

2. www.dic.academic.ru (Akagemuk. CrioBapu 1 aHUMKNoNeagnm).

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

4. www.globalteka.ru (fmobanteka. MobanbHas GuGnMoTeka Hay4dHbIX pecyp-

COoB).

5. www.window.edu.ru (EanHoe okHO JocTyna K o6pasoBaTtesibHbIM pecypcam).

www.st-books.ru (Jlyywas yyebHas nutepatypa).
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7. www.school.edu.ru (Poccuickuin obpasoBartenbHbii noptan. JocTynHOCTb, Ka-

4ecTBO, 3PPEKTUBHOCTD).
8. www.ru/book (OnekTpoHHas 6ubnuoteyHas cuctema).

9. www.alleng.ru/edu/phys.htm (O6pasoBaTenbHble pecypcbl MHTepHeTa — Pu-

3uKa).

10. www.school-collection.edu.ru (EanHasa konnekums umdpoBbix obpasoBaTesib-

HbIX PECYPCOB).
11. https//fiz.1september.ru (y4ebHo-meToamyeckas razeta «dusmkay).

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

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

14. www.college.ruffizika (MoarotoBka k EI'J).

15. www.kvant.mccme.ru (Hay4HO-NonynsapHbI PrU3MKo-maTeMaTUYECKUA KypHan

«KBaHT»).

16. www.yos.ru/natural-sciences/html (eCTecTBEHHO-Hay4HbIN XypHan Ans Mosno-

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

KOHTpOJ'Ib N OLUEeHKa pe3ynbTaTtoB OCBOEHUA y‘-le6HOIZ ONCUNNINHbI OCYyLLEeCTBIIAET-

cs npenofasBaTeneM B MpoLecce NpoBeAeHUs TECTUPOBaHUS, a Takke BbINOMHeHNs oby-

Yalwummuca nabopaTtopHbix paboT, MHAMBUAYaANbHbLIX 3adaHWA, UCCNeaoBaHUN, nNpomMe-

)i(yTO‘JHOVI artrectauunn.

Pe3ynbTatbl 06y4eHus
®DopMbl U METOAbLI KOHTPONSA U OLIEHKU pe3ynbTa-
MNpepmeTHbIE GRS, TOB 0Oy4YeHus
TNIMYHOCTHbIE
CMbICn NOHATUIA: bU3NYeckoe siBNeHue, 3a- Onpoc (vHOuBUAOYanbHbIN, bpoHTanbHbIN),
KOH, rMnoTesa, Teopusl, BELLEeCTBO, Nose, Bom- OK 1-9 MUCbMeHHasi MpoBepka, TecTpoBaHue, nposepka
Ha, oTOH, aTtom, aTOMHOe s4po, MraHeTa, BbIMOMIHEHUSI ~ BHEAyAMTOPHOW  CaMOCTOSITENbHON
3Be3ga, Manaktuka; paboTbl; 9K3aMeH.
CMbICnT  PM3NYECKUX BENUYUH:  CKOPOCTb, Onpoc (MHOnBUAYyanbHbIN, hpOHTanbHbIN),
yCKOpeHune, macca, cuna, UMnynbc, dHeprus, OK 1-9 nMCbMeHHas MpoBepka, TecTposaHue, Mnposepka
Temneparypa, 3apsg v T4. BbIMOMHEHUA  BHEayAWTOPHOW  CaMOCTOATENbHOW
paboThl; 9K3aMEH.
CwMmbicn dm3nyeckmx 3akoHoB: «MexaHukuy, Onpoc (nHauBMAayaneHbIA, OPOHTaNbHbI), NMMCbMEH-
«TepMoguHaMUKNY, «OneKTPoANHaAMUKNY OK 1-9 Hasi NpoBepKa, TECTUPOBaHWE, NPOBEPKA BbINOMHEHWS
«KBaHTOBOW OUNKNY; CaMOCTOSATENBHON PaboThbl; 3K3aMEH.
Bknag poccuicknx m 3apyBexHbIX Y4YeHblX, Onpoc (MHOnBUAYyanbHbIN, hpOHTanbHbIN),
OKasaBLUMX Hauborbluee BNWsSHWE Ha pasBu- nUCbMEHHasi MpoBepka, TecTUpoBaHWe, MpoBepka
TMe PU3NKN. OK 1-9 BbIMOMHEHUA  BHEayAMTOPHbIX  CaMOCTOATENbLHOW
paboTtbl; paboTa Ha WHTEPaKTVBHbIX 3aHATUSX.
3K3aMeH.
OcBoO€EHHbIE YMEHUS:
OnwnceiBaTb M 006BACHATL (hmanyeckue siene- OK 1-9 JemMoHCcTpaumsa, WHAMBMAYyanbHOE BbINOMHEHVE 3a-
HMS 1 CBOWCTBA Ter, OaHU; 9K3aMeH.
MpuBoANTL NpUMEpPLI NPAKTUYECKOro MUCNOMb- OK 1-9 KOHTpOmnb BBLIMONMHEHNST CaMOCTOSTENbHbLIX 3a4aHuiA:
30BaHMS (PM3NYECKNX 3HAHWUI; 3K3aMeH.
OTnuyaTth rMNoTesbl OT HayYHbIX OTKPBITUNR; Onpoc (uHanBMayanbHbIA, PPOHTaNbHbIA), NMCbMEH-
OK 1-9 Has npoBepka, TeCTUPOBaHWe, NPoBEpKa BbIMOIHEHUS
camocTosTenbHon paboTbl; 3K3aMeH.
MpuUMeHATbL NOMyYeHHble 3HaHWA ANS pelue- OK 1-9 KOHTpOmnb BBLIMONMHEHNST CaMOCTOSTENbHbLIX 3a4aHui;
HUs1 OU3MYECKMX 3a0aY; 3K3aMEH.
Onpepensatb xapaktep umanyeckoro npouec- OK 1-9 Onpoc (nHauBMAYyanbHbIA, OPOHTamNbHLIN), MMCbMEH-
ca no rpaguky, Tabnuue, popmyne; Has NpoBepka, TeCTUPOBaHNe, 3K3aMeH.
Wcnonb3oBaTe nabopatopHoe n OeMOHCTpa- OK 1-9 MpoBepka BbLIMOMIHEHUS CAMOCTOATENbHOW PaboThl;
LMoHHoe obopyaoBaHue; 3K3aMeH.
NamepaTe psa puanyeckux BenuyuH, npeg- Onpoc (MHanBuayanbHbIA, OPOHTaNbHLIN), paboTa Ha
CTaBnsAs pe3ynbTaTbl UBMEPEHNSA C y4ETOM UX OK 1-9 WHTEPAaKTMBHbIX 3aHATUAX, 9K3aMEH.
NorpeLLHoCTEN;
[enatb BbIBOAbI HA OCHOBE 3KCNEpUMEHTanb- Onpoc (nHamBuayanbHbIN, PPOHTaNbHbIN), NMMCbMEH-
HbIX AAHHBIX; OK 1-9 Has poBepka, TeCTUPOBaHue, NPoBepka BbINONHEHMs
BHeayaWTOPHbIX camocTosiTenbHoW paboTel; paboTa
Ha MHTEPaKTMBHbIX 3aHATUSIX, 3K3aMEH.
Wcnonb3oBatb npuobpeTeHHble 3HaHWs W Onpoc (nHauBMAyanbHbIA, OPOHTAmNbHLIW), MMCbMEH-
YMEHUSI B NPaKTU4EeCKON AEeATENbHOCTM 1 Mo- Has NpoBepKa, TECTUPOBaHWE, NPOBEPKa BbINOMHEHWS
BCEHEBHOMN XW3HW: BHEayaWUTOPHbIX CaMOCTOSITENbHOM paboTkl; paboTa
a) anga obecneyeHns 6€30NacHOCTU Xu3Heae- Ha MHTEPAKTUBHbIX 3aHATUAX, SK3aMEH.
ATENbHOCTH,
OK 1-9
6) OLEHKN BNUAHMS Ha OpraHu3M 4enoseka M
Apyrve opraHuambl 3arpsi3HeHns OKpy»KaroLLen
cpeapbl,
B) pauMOHanbHOro MpUPOAONONb30BaHNA W
3aLLMTbl OKpYXKaloLLEn cpeabl
BocnpvHumMaTb M Ha OCHOBE MOMYyYEHHbIX OK 1-9 Onpoc (vHauBMAyanbHbIA, OPOHTAmNbHbIN), MUCbMEH-
3HaHWI CaMOCTOATENbHO OLeHVMBaTb UHAOP- Has npoBepka, TeCTUPOBaHWe, NPoBepKa BbIMOTHEHUS]
Mauuio, cogepxaluytocs B cooblueHusax CMU, camocTosiTenbHon paboTbl; 3k3ameH.
WHTepHeTe, Hay4HO-MOMYNSAPHbIX CTaTbsAX.
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