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1 NOACHUTEJIbHAA 3ANMUCKA

Mporpamma obweobpasoBaTenbHoOM y4ebHON ancumninHel «Punsmnkay npegHasHa-
YyeHa ANSA u3ydeHnsa U3MKM B npodeccrnoHanbHbix obpasoBaTenbHbIX OpraHn3aumnsax
ClO, peanusylowmnx obpasoBaTenbHy0 nporpammy cpegHero obuwiero obpasoBaHus B
npegenax oCBOEHMs1 OCHOBHOM NpodeccnoHansHon obpasoBaTenbHon nporpammbl CIMO
(OMNorn Cro) Ha 6a3e ocHoBHOro obuiero obpasoBaHUs Npu NOAroTOBKE CNeunanncTos
cpefHero 3BeHa no cneunanbHocTn 26.02.03 «CyaoBOXAEHNE Y.

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuwero obpa-
30BaHN4, NpeabsaBNAEMbIX K CTPYKTYpe, COOAEPXKaHMI0 U pesyrbTaTaM OCBOEHUs y4ebHom
AncumnnvHbl «®usmkay, B COOTBETCTBUM C PekomeHaaumMsaMm no opraHu3aumm nonyyeHus
cpegHero obuiero obpasoBaHus B npedenax ocBoeHuMst obpasoBaTesfibHbIX NPOorpaMm
cpeaHero npodeccrmoHanbHoro obpasoBaHmst Ha 6ase 0CHOBHOro obLiero o6pasoBaHus ¢
yyeToM TpeboBaHun deneparnbHbiX rocygapCTBeHHbIX 06pa3oBaTefibHbIX CTaH4APTOB U
nosly4yaemon cneunanbHOCTU cpeaHero npodeccrmoHanbHoro obpasoBaHusa (Nncbmo [e-
napTaMeHTa rocyaapcTBEHHOW MONUTUKN B cdepe noarotoBkm paboumx kagpos u AMNO
MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259), ¢ yyeTtom [NpumepHOn ocHoBHOM 0bpa-
3o0BaTenbHOM NporpaMmmbl cpeaHero oduwiero obpasoBaHusi, ogobpeHHoON pelieHnem de-
AepanbHoro y4ebHo- meTogmyeckoro obbeanHeHus no obemy obpaszoBaHMio (MPOTOKON
oT 28 ntoHa 2016 r. Ne2/16-3).

Co,qep>|<aH|/|e nporpamMmmsbl «DPunsnkar HarnpaelieHO Ha OOCTUXeHue crnegywumnx uye-

*  OCBOEHME 3HaHMMN O (PyHOAMEHTalbHbIX (PU3MYECKMX 3aKOHaX W MpUHUMNAaXx,
nexatimx B OCHOBE COBPEMEHHOWN (hU3NYECKON KapTUHbI MUpa; Hanbonee BaXKHbIX OTKPbI-
TMsX B obnactn (pmsmnkn, okasaslUMX onpedensdiollee BUSHUE Ha pPasBUTUE TEXHUKU U
TEXHOSIOrMn; MeTo4ax Hay4yHoro No3HaHMAa Npupoabl;

*  OBMnageHue ymMeHuaMn npoBoaAuTb HabnogeHus, nnaHMpoBaTb WU BbINOSHATb
9KCMNEepPUMEHTbI, BblABUraTb rMNoTe3bl U CTPOUTb MOAENN, NPUMEHATE MOSNYyYEHHbIE 3HAHNS
no cusmke ana o6bsCHEHUS Pa3HOOOPa3HbIX PUBNYECKUX ABMEHUIA N CBONCTB BELLECTB;
NPaKkTU4ECKN MCNONb30BaTh (PU3NYEeCcKne 3HaHUS; OueHuBaTb JOCTOBEPHOCTb €CTECTBEH-
HO-Hay4YHOW MHpopMaLmu;

*  pasBuTME No3HaBaTeSIbHbIX MHTEPECOB, NHTENIEKTYanbHbIX U TBOPYECKUX CMO-
cobHoCcTen B npouecce NpnobpeTeHnst 3HaHUN U yMEHNN NO (PU3NKE C NUCMONb30BaAHNEM

pPa3sIn4HbIX NCTOYHNKOB I/IHq.)OpMaLlVII/I N COBPEMEHHbLIX I/IHC*)OpMaLl,I/IOHHbIX TEXHOMOrnm;
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s  BOCMUTaHWE YOEeXOAEHHOCTU B BO3MOXHOCTM MO3HaHUSA 3aKOHOB Mpupoabl, UC-
Nonb30BaHUA OOCTMXKEHUN U3NKM Ha OGnaro pasBUTUS YeNoBEeYeCKOM LMBUNM3auunu,
HeobXo4MMOCTN COTPYAHMYECTBA B NMPOLECCE COBMECTHOrO BbIMOSIHEHUS 3aJad, YBaXu-
TENbHOIO OTHOLLEHUSI K MHEHUIO OMMOHeHTa npu obcyxaeHun npobrnem ecTecTBEeHHO-
Hay4YHOro cofepXaHusi; FOTOBHOCTM K MOpParibHO-3TUYECKOM OLEHKe UCMOSb30BaHUS Hay4-
HbIX JOCTMXXEHUI, YyBCTBA OTBETCTBEHHOCTM 3a 3aLLUTYy OKpyXatoLlen cpeabl;

*  UCNONb30BaHME MPUOBPETEHHbIX 3HAHUA U YMEHWUA ONSA peLlleHust npakTuye-
CKMX 3a[ay NoBCEeOHEBHON XM3HW, obecnevyeHnss 6e3onacHOCTU COOCTBEHHOM XU3HK, pa-
LUMOHaNbLHOro NPUPOAONONbL30BaHUA N OXpaHbl OKpYXatoLwen cpedbl U BO3MOXHOCTb Mpu-
MEHEHUS 3HaHUN NpU peLleHnn 3a4ad, BO3HUKaKLWMX B nocneayrowen npodeccmoHarnb-
HOW OeATENbHOCTMW.

B nporpammy BKNOYEHO copepxaHue, HanpaBfieHHOoe Ha (bOpMUPOBaHUE Yy CTy-
JEHTOB KOMMNeTeHUMn, Heobxoammbix ansa kavyectseHHoro ocsoeHus OOl CIMO Ha b6a3se
OCHOBHOro obuiero obpasoBaHusi C MonyyYyeHMeM cpegHero obuiero obpasoBaHus; Npo-

rpaMmmbl NOArOTOBKK crieumnanucToB cpeaHero 3seHa ([MMNCC3).

2 OBLLASA XAPAKTEPUCTUKA YYEBHOW OUCLUUMIIUHBI « DU3UKA»

B ocHoBe yyebHon ancumnnuHbl «Pursmka» NexuT yctaHoBka Ha dOpMUPOBaHUE Y
oby4aembix cucTeMbl 6a30BbIX MOHATUA PU3MKM N NPeACcTaBEHUA O COBPEMEHHON (bn3n-
YeCKOW KapTMHE MUupa, a Takke BblpaboTka YMeHU NPUMEHATb (PM3nYecKne 3HaHNS Kak B
npoeccuoHanbHON AeATENbHOCTU, TakK U NS PeLUEeHUSs XXU3HEHHbIX 3aavy.

MHorve nonoxeHusi, passMBaemMble (PU3NKOW, paccMaTpMBalOTCA KakK OCHOBa CO-
3[aH1sa N UCMNOMNb30BaHNSA UHAPOPMALIMOHHBIX U KOMMYHUKaLUMOHHLIX TexHonornn (UKT) —
OfHOro M3 Hamboree 3HaYNMbIX TEXHOMNOIMYECKMUX OOCTUXKEHUN COBPEMEHHOW LMBUNN3a-
uuu.

®un3unka gaet KoY K NOHUMaHUK MHOTMOYUCIIEHHbIX SIBfIEHUI 1 NPOLECCOB OKpYXa-
tolero mupa (B eCTeCTBEHHO-Hay4HbIX 06nacTax, Counosiornn, 3KOHOMUKE, A3blke, NuTe-
paTtype u gp.). B cdusmke dopmupyrotcs MHOrve Buabl OEeATENLHOCTU, KOTOPblIE UMEKT
MeTanpegMeTHbIN xapaktep. K HUM B nepByto oyepedb OTHOCATCSH: MoAenvpoBaHue o06b-
eKTOB M TMpoLEeccoB, [MPUMEHEHWE OCHOBHbIX METOAOB MO3HAaHWA, CUCTEMHO-
MHOPMAUNOHHBLIN aHanu3, POopMynvpoBaHWe runoTes, aHanu3 U CUHTEe3, CpaBHEHWE,
obobLeHne, cuctemaTnsauns, BbliBNEHNE NPUYNHHO-CNEOCTBEHHbIX CBA3EN, NOUCK aHa-
noros, ynpasneHne obbektamn n npoueccamu. VIMeHHO aTa gucumninuvHa nossosnseT no-

3HAKOMUTb CTYOEHTOB C HAay4YHbIMM METOOaMMN MO3HAHUA, HAYYUTb UX OTNNYaTb TMMNoTeldy
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OT TEOPUN, TEOPUIO OT SKCNEPUMEHTA.

®dun3nka nmeet o4YeHb BoMbLIOE M BCEBO3PACTalOLLEE YNCNO MEXONCUUNIIMHAPHBIX
CBSI3EN, MPMYEM Ha YPOBHE KaK MOHATMMHOrO annapata, Tak U MHCTpyMmeHTapua. CkasaH-
HOe Mo3BONsieT paccMmaTpmBaTb (PU3MKY Kak METaauMCUMMNNHY, KOTopas npefoctaBnseT
MeXONCUUNIIMHAPHBIV A3bIK A9 ONMCaHUs Hay4YHOW KapTUHbI MUpa.

dusmka aBnseTcs cuctemoobpasyrowmm ¢akTopoM Ans eCTeCTBEHHO-HaYy4YHbIX
y4yebHbIX NpeamMeToB, NOCKOSbKY (PM3MYECKME 3aKOHbI fieXXaT B OCHOBE COOEPXaHUS Xu-
MuK, Buonoruun, reorpacoun, aCTPOHOMUN U cneumnarnbHbIX AUCUUNINH (TEXHMYEeCKaa Me-
XaHWKa, ANEeKTPOTEXHUKA, ANEKTPOHUKA 1 Ap.). YyebHaa ancumnnunHa «dusmka» cosgaet
yHMBepcanbHyto 6a3y ans msydeHmsa obuienpodeccnoHanbHbIX U crneumanbHbIX AUCLK-
NNWH, 3aKknagpiBas pyHOaMeHT ang nocnenytowero ody4yeHns cTyaeHToB.

O6nagas NOrM4Yeckom CTPOMHOCTLIO M OMMPasiCb Ha 3KCMepuMMeEHTanbHble dakThl,
yyebHasa gncumnnunHa «dPuamka» opmMmpyeT y CTYAEHTOB MOASIMHHO Hay4yHOE MUPOBO3-
3peHne. dusnka ABNAETCA OCHOBOM YYEHMSI O MaTtepmanbHOM MUPE U pellaeT npobnemsi
3TOro mupa.

N3yyeHne uankm B npodeccnoHanbHbiXx 0bpasoBaTenibHbIX OpraHuM3auusix, pea-
nmnsyroumx obpasoBaTenibHyl0 nporpammy cpegHero obuero obpasoBaHus B npegenax
ocBoeHna OlMOIM ClrNO Ha 6a3e ocHoBHOro obuiero obpasoBaHus, UMeeT CBON 0COBEHHO-
CTWU B 3aBUCMMOCTM OT Npochunsa npodeccrmoHanbHoro obpasoBaHms. ATO BbipaxaeTcsi B
cogepxaHun oby4veHus, KONM4ecTBe 4acoB, BblOENSAEMbIX HA U3ydYeHWe OTAESNbHbIX TeM
nporpaMmmsbl, rnybuHe nx OCBOEHUNA CTyaeHTamu, o6beme 1M xapakTepe NpakTUYecKux 3a-
HATUIN, BUOAxX BHEAYANTOPHON CaMOCTOATENBHOW paboThbl CTY4EHTOB.

Mpu ocsoeHnn cneunanbHocTen CINO TexHnyeckoro npoduns npogeccmoHanbHo-
ro obpasoBaHus busmka nsydaetca 6onee yrnybrneHHo, kak npodunbHaa yyebHaa guc-
UMnNnvHa, ydnTbiBaoLasa cneungunky ocBamBaeMbliX CneunanbHOCTEN.

B cogepxaHum yyebHOM gucumnnunHbl No mamke Npyu NoaroToBke obyvarowmxes no
cneumnanbHOCTSM TeXHUYEeCKOro npodunst npodeccmoHansHoro obpasoBaHust nNpounb-
HOW COCTaBNAKLWEN ABMSETCA pa3genl «OneKkTpoanHaMmmnkay, Tak kak 60mblLMHCTBO Npo-
deccnii n cneymnanbHOCTEN, OTHOCALLMXCA K 3TOMY NPOoduUnto, CBA3aHbl C 3NEKTPOTEXHU-
KOW N SNEKTPOHUKOWN.

TeopeTnyeckme cBegeHns no uanke OOMNOSTHAKTCA AEeMOHCTpaumsaMmmn 1 nabopa-
TOPHbIMKU paboTamu.

M3y4eHne obuieobpasoBaTtenbHOM y4ebHon ancumninHel «Pnsmnka» 3asepliaeTcs

nogsegeHnNeEM UTOroB B cbopme 9K3aMeHa B paMKax atrtectauunnm CTyaeHTOB B npouecce
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ocBoeHunda OlOI CIO ¢ nony4vyeHnem cpegHero obuiero obpasosanus (MMCC3).

3 MECTO YYEBHOM AUCLMNNUHbI B YYEBEHOM MNAHE

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

B npodeccnoHanbHbix obpasoBaTenibHbIX OpraHu3auusax, peanusylowmx obpaso-
BaTesnbHyl0 nporpammy cpegHero obuiero obpasoBaHusa B npegenax ocsoeHust OOl
ClNO Ha 6ase ocHoBHOro obuiero obpasoBaHus, ydebHaa guncumnnunHa «dPusmnkay» nsyya-
eTca B obuweobpasoBatenbHoM uukne ydebHoro nnaHa OOl CrO Ha 6a3e oCcHOBHOro
obuero obpasoBaHus ¢ nonydeHnem cpegHero obuwero obpasosanus (MNMCC3).

B yuyebHom nnaHe MIMCC3 mecTto yvyebHoM aucumnnuHbl «Pusmka» — B cocTaBe
obuieobpasoBaTenibHbIX YYEOHBIX ANCUMNIIMH NO BbIOOPY, dhopMmUpyeMbIX 13 obsizatenb-
HbIX NpeameTHbIX obnacTten ®IrOC cpegHero obLiero obpasoBaHus, Ans cneunanbHOCTEN

CINO cooTBeTCTBYIOLWErO NPOhUNa NpodeccuoHansHoro obpasoBaHuns.

4 PE3YNbTATbl OCBOEHUA YYEBEHOU OUCLUMNINUHDI

OcBoeHune cogepxaHuna yyebHon gucumnnuHbl «dunsmnka» obecnevmBaeT OOCTUXKE-
HWe cTygeHTamMu cneayoLwmnx pesynbTaTos:

*  JINYHOCTHbIX:

= YyBCTBO FOpAOCTU U YBAXKEHUSA K UCTOPUN U OOCTUMKEHUAM OTEYECTBEHHON (PU3un-
YEeCKOW HayKu; (pn3nyeckn rpamMoTHOE noBefeHne B NpodecCnoHanbHON eATeNbHOCTU U
ObITY Npy obpaLieHn ¢ npubopamun 1 yCTPOMUCTBaMMU;

— FOTOBHOCTb K MPOAOSPKEHNIO 06pa3oBaHMs M MOBbILWWEHUS KBanudukaumm B U3-
OpaHHOM NpodeCcCUoHanNbHOM AEATENbHOCTU U OOBbEKTMBHOE OCO3HaHME ponu usnye-
CKMUX KOMMETEHLMIN B 3TOM;

— YMEHUe UCnonb30BaTb JOCTUXKEHUS COBPEMEHHON (Pn3N4ecKon Haykm n usmye-
CKMX TEXHOMOMM ONs1 MOBbLILWEHNA COOCTBEHHOIO WMHTESNEKTyarlbHOrO pasBuUTUS B Bbl-
OpaHHOM NpodeccMoHanbHON AEATENbHOCTY;

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

— YMEHMe BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLLEHUS B KOMaHAe no pelle-
HUIO OOLWMX 3a4av;

— YMEHMe ynpaBndaTb CBOEWN Mo3HaBaTENbHON OEeATENbHOCTbIO, npoBoanTb camMo-
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OLEHKY YPOBHSA COBCTBEHHOIO MHTENNEKTYyanbHOro pasBuTus;

*  MeTanpeaMeTHbIX:

— MCNOJSIb30BaHWe pasnu4YHbIX BUAOB NO3HaBaTeNbHOW OeATENbHOCTU AN peLleHns
dunsnyeckmx 3agad, NnpUMeHeHMe OCHOBHbIX METOAOB NO3HaHMA (HabnaeHMs, onMcaHns,
N3MepeHus, aKCnepumMeHTa) ANnd U3y4eHUs pasnU4YHbIX CTOPOH OKpyXarllen AeACTBU-
TenbHOCTY;

— WUCNOMb30BaHME OCHOBHbIX WHTESNEKTyalbHbIX Oornepauuin: NOCTaHOBKU 3adayvw,
dhopmMynMpoBaHMa rMNOTe3, aHanu3a u cuHTe3a, cpaBHeHUsi, 0606LeHNs, cuctemaTmaa-
U1K, BbISBMEHUS MPUYUHHO-CNELCTBEHHbIX CBA3EW, NoMcKa aHanoros, oOpMynnMpoBaHuUs
BbIBOOOB ANSA U3YYEHUS PasfnyHbIX CTOPOH PU3NYecKnx OO6beKToB, SABMEHUA U npouec-
COB, C KOTOPbIMW BO3HMKaET HEOOXOAMMOCTb CTasikMBaTbCs B NpodyeccuoHansHom cadepe;

— YMEeHUue reHepupoBaTtb Uaen un onpeaenaTb cpeacTBa, Heobxoanmble Ansa nx pe-
anvsaumu;

- YMEHMEe UCMOonb30BaTh PasfUyHble UCTOYHUKM A58 NONydYeHUss U3nN4ecKon MH-
dopmauuu, oLeHnBaTb ee AOCTOBEPHOCTb;

- YMEHMe aHann3npoBaTb 1 NPeAcTaBNATb MHPOPMAaLMIO B pas3nNNYHbIX BUAAX,;

- yMeHue nybnuyHo npeactaBnsTb pe3ynbTaTtbl COOCTBEHHONO UccneoBaHus, Be-
CTU OUCKYCCUM, OOCTYMHO U FapMOHWYHO couveTasi coaepxaHue u opMbl npeacrasnse-
MO MHpopMaLnu;

*  npeAMETHbIX:

— cOPMMPOBAHHOCTb MPEeACTaBlIEHNA O POfN U MeCcTe (PU3MKM B COBPEMEHHOM
Hay4yHOW KapTWUHE MUpa; NOHMMaHME PU3MYECKOW CYLLHOCTWU Habnogaembix BO Bceneh-
HOW SIBMIEHWN, POnn (PU3NKN B (POPMUPOBAHNN KPYrosopa U oyHKUMOHANIbHOW rpaMoTHO-
CTW YenoBeKa Onsl peLlleHunst NpakTUYeckux 3agav;

- BflageHne ocHoBomnonarawwmMmmn pusanyeckumMmm NOHATUSMAU, 3aKOHOMEPHOCTSAMM,
3aKOHaMWN N TEOpUSIMU; YBEPEHHOE MCMONb3oBaHNe PU3NYECKOM TEPMUHONOMMN N CUMBO-
VKK,

— BrlageHne OCHOBHbIMW MeTOAaMM Hay4yHOro NO3HaHUA, UCMOSTb3yeMbIMU B POU3N-
Ke: HabngeHneMm, onncaHnem, U3MepeHneM, 3KCNEPUMEHTOM;

- ymeHus obpabaTbiBaTb pesynbTaTtbl U3MEPEHWUN, OBHapyxuBaTb 3aBUCUMOCTb
Mexay Pr3nd4ecknmmn BennunHamm, O6bACHATL NOMyYeHHble pe3ynbTaThbl U AenaTb BbIBO-
Abl;

- CCPpOPMMPOBAHHOCTb YMEHNSA peLlaTb hmnsnyeckne 3agauu;

- Cq.)OpMI/IpOBaHHOCTb YMEHNA NPUMEHATb NOJTydYEHHbIE 3HaHUA OnA 00 bACHEHUSA
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YyCnoBun NpoTekaHna U3N4eCcKMxX SBreHnn B npupoae, npodeccnoHanbHon cgepe n ons
NPUHATUSA NPaKTUYECKNX peLleHniA B NOBCEOHEBHOM XN3HW;

- cOpPMMPOBAHHOCTb COBCTBEHHOW MO3ULUKN MO OTHOLUEHUIO K (PU3NYECKOWN WH-
hopmauuu, norny4aemMomn n3 pasHbiX UICTOYHUKOB.

B pesynbTaTte udydeHus AUCLMNIMHBI Y OBy4valomxca OpMUPYIOTCA 3NEMEHTbI
cnegyrowmnx obLLmMx KOMNeTeHUNI:

OK 01. BbibupaTtb cnocobbl pelieHus 3agady npodeccuoHanbHON OeATENbHOCTMH,
NPUMEHNTESBHO K pasfiIMYHbIM KOHTEKCTaM;

OK 02. OcywectBnatb NOUCK, aHanuM3 M UHTepnpeTaumio nHdpopmaumm, Heobxo-
AUMOW 4118 BbINOMHEHUS 3a4a4 NpodyeCcCcMoHarnbHON OeATENbHOCTH;

OK 03. lNnaHupoBaTb M peanu3oBbiBaTb COOCTBEHHOE NpodeccuoHansHoe N Nny-
HOCTHOE pasBuUTUE;

OK 04. PaboTtatb B KOMNeKkTnee n komaHae, apdeKTMBHO B3aMMOLENCTBOBATb C
Konneramu, pykoBoACTBOM, KIMEHTaMM.

OK 05. OcywectBnaTb YCTHYIO U MUCbMEHHYID KOMMYHMKaLMIO Ha rocyaapCcTBEH-
HOM 4a3blke Poccunckon ®egepauum ¢ y4eToMm 0CobeHHOCTEN COLMAnbHOIo U KynbTYPHOro
KOHTEKCTa;

OK 06 [lMposBnATb rpakgaHCKO-NaTPMOTMYECKYIO MNO3ULMIO, OEMOHCTPUMPOBATb
OCO3HaHHOe NnoBefeHMe Ha OCHOBE TPagULMOHHBIX 0obLeYenoBeyecknx LeHHOCTEN, npu-
MEHSITb CTaHOAPTbl aHTUKOPPYNLMOHHOIO NOBELEHWS;

OK 07 CopencresoBaTb COXpaHEHUIO OKpYXatloLlen cpedbl, pecypcocbepexeHuto,
3P PEKTMBHO LENCTBOBATL B YPE3BbIYANHbIX CUTYaLMSX;

OK 08. Ucnonb3oBaTtb cpeacTBa OU3NYECKOM KyrbTypbl A1 COXPaHEHUs U YKper-
neHnsa 340poBbsi B npouecce NpodeccuoHanbHOM AeATeNnbHOCTU U nogaepXaHusa Heob-
XOL4MMOrO YPOBHA (hU3NYECKOM NOArOTOBNEHHOCTH;

OK 09. Wcnonb3oBaTb MHGOPMALMOHHbLIE TEXHOMOMMN B NPOdECCMOoHanbHoOM aes-
TEeNbHOCTY;

OK 10 TlMonb3oBaTbcsa nNpodeccnoHanbHOM AOKyMeHTauuen Ha rocyaapcTBEHHOM
N MHOCTPAHHOM si3blKaX.

OK 11 Wcnonb3oBaTb 3HaHMsA NO (PMHAHCOBOM rPamMOTHOCTU, NIIAHMPOBATL Npes-

NPUHUMATESbCKYIO AeATENbHOCTb B NpodyeccruoHarnbHom cdepe.

5 COOAEP>XAHUE YYEBHOWN OUCLMIUHDI

BBepeHue

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx



KeiPX KMPK BFAP® ®IBOY BO «KITY»

Pain: MO — 26.02.03.0Y4.11.PN | DU3VKA | C.10/44

®usunka — pyHOaamMmeHTanbHas Hayka o npupoae.

EcTecTBEHHO-Hay4YHbI MeToq MO3HaHUS, ero BO3MOXHOCTU M FpaHuubl NPUMEHN-
MOCTU. DKCNEPUMEHT U Teopus B npouecce nosHaHusa npupoabl. MogenvposaHue uaun-
YeCcKuX SIBfIeHU U npoLueccoB. Ponb akcnepumMeHTa U Teopuu B Npouecce rnos3HaHus npu-
poabl. Pusnyeckas senuumnHa. MNMorpeiHoCT naMepeHun uU3ndecknx BennimH. dnsmye-
CKMe 3aKkoHbl. [paHuLbl MPUMEHUMOCTU (PU3NYECKNX 3akoHOB. [NoHATME O dhunsmyeckon
KapTuHe mupa. 3HayveHue usnkn npu ocsoeHun npodeccun CMO n cneuynanbHOCTEN
Cno.

1. MexaHuka
1.1. KunemaTuka

MexaHunyeckoe aswxeHue. MNepemelteHune. MNytb. CkopocTb. PaBHOMepHOE npsiMo-
NMHeNHoe aABWXeHue. YckopeHue. PaBHonepemeHHoe npsiMonuHenHoe aswxeHune. CBo-
6oaoHoe nageHue. [IBmxeHue Tena, 6poLeHHOro noa yrinom K ropusoHTy. PaBHOMepHoe
ABWXXEHME MO OKPY>KHOCTMU.

1.2. 3aKoHbl MexaHuKu HboTOHa

MepBbIn 3akoH HbtoToHa. Cuna. Macca. mnynec. BTopon 3akoH HetoToHa. OcHoB-
HOWM 3aKOH KIlacCUYeckon AMHAMUKK. TpeTun 3akoH HbloToHa. 3akoH BCEMUPHOro TAroTe-
Hus. paBuTaumoHHoe none. Cuna Tsxkectn. Bec. Cnocobbl namepenuns maccol Ten. Cunebl
B MEXaHWUKe.

1.3. 3aKOHbI COXpaHeHUs1 B MeXaHUKe

3akoH coxpaHeHus nmnynbca. PeaktnBHoe aswmxeHue. Pabota cunbl. Pabota no-
TeHumanbHbIX cun. MowHocTb. JHeprusa. KnHetnyeckasa aHeprus. [oTeHunanbHas aHep-
rMs. 3aKOH COXPaHEHNA MEXaHUYECKON SHepPrun. NpuMeHeHne 3aKOHOB COXpaHEHMUS.

HdemMoHcTpaumm

e 3aBUCMMOCTb TPaAEKTOpPUM OT BbIDOpaA CUCTEMbI OTCYETA.

e Buabl MexaHn4eckoro oBUXKeHUS.

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

e CnoxeHue cun.

e PaBeHCTBO M NPOTMBOMNOMOXHOCTb HanpaBneHns CUn AENCTBUS U NPOTUBOAEN-
CTBUS.

e  3aBUCMMOCTb CUMbI YNIPYrocTn OT AedopmManinu.

e Cwunbl TpeHus.

e HeBecomocCTb.

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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e PeakTnBHOe OBUXEHME.

e [lepexon noTeHUManbLHOM 3HEPTUN B KWNHETUYECKYIO 1 0BpaTHO.

JlabopamopHbie pabombi

e lccnepoBaHue OBMXKEHUA Tena noa AeNCTBUEM MOCTOAHHOW CUTbI.

e M3yyeHue 3akOHa COXpaHEHUA UMMynbCa.

e CoxpaHeHne MexaHU4eCKOW IHeprnn npu OBWXKEHUU Tena nog AencTBUEM CuUr
TSDKECTU U YNPYrocTu.

e CpaBHeHue paboTbl CUNbI C UBMEHEHMEM KUHETUYECKOM IHEPrnn Tena.

e /I3yyeHune 3aKOHOB COXpaHEHUs Ha NpMMepe yaapa WapoB 1 6annmcTuyecKoro
MasiTHUKA.

e VI3yyeHune ocobeHHOCTEN curbl TPEHUS (CKOSNbXEHNS).

2. OCcHOBbI MONEKYNAPHOU (PU3NKN U TePpMOANHAMUKN
2.1. OCHOBbI MOMNEKYNAPHO-KUHeTU4YecKkon Teopmun. UaeanbHbin ras

OCHOBHbIE MONOXEHUS MOJEKYNAPHO-KMHEeTUYeCcKon Teopun. Pasmepbl M macca
Monekyn n atomoB. bpoyHoBckoe asukeHune. Aunddysms. Cunbl n HEPrna MexXMosneky-
napHoro B3ammogencTemga. CTpoeHue razoobpasHbiX, Xnakux n teepabix Ten. CKkopocTtu
ABWKEHUS MONEKyn u nx namepenue. VigeaneHoin ras. [laeneHne rasa. OcHOBHOe ypaB-
HEHME MOJIEKYIISIPHO-KMHETMYECKOW Teopuun rasoB. TemnepaTypa U ee namepeHue. aso-
Bble 3aKOHbl. ABCOMNIOTHLIN HYMb TemnepaTypbl. TepMmogMHaMudeckas LWkana Temnepary-
pbl. YpaBHEHUE COCTOSIHUA naeansHoro rasa. MonsipHasi razoBasi MOCTOSAHHASA.

2.2. OCHOBbI TEPMOAUHAMUKN

OCHOBHblEe NOHATUSA N onpefeneHns. BHYTPeHHSS 3Heprns cuctembl. BHyTpeHHANA
3Heprus naeanbHoro rasa. Pabota n TennoTta kak qopMbl nepegadn aHepruun. Tennoewm-
KOCTb. YAenbHasa TennoeMKoCTb. YpaBHeHUe TennoBoro 6anaHca. [lepBoe Hayano Ttep-
MoamHamukn. AgnabaTHbin npouecc. MNpuHuun gencteus Tennoson MmawwuHbl. KM tenno-
BOro gsuratens. Bropoe Hayano tepmognHamukn. TepMmoanHammyeckas Lwkana temnepa-
Typ. XonogunbHble MalwmvHbl. Tennosble asuratenn. OxpaHa npupoapl.

2.3. CBoncrTBa naposB

McnapeHue n KoHaeHcauusi. HacbilweHHbIM nap u ero ceoncTea. ABCoNtoTHasa 1 OT-
HOCUTENbHAsA BNaXXHOCTb BO3gyxa. Todka pocbl. KnneHue. 3aBUCMMOCTb Temnepatypbl
KnneHnsa oT gasneHund. NeperpeTbin Nap 1 ero UCNonb3oBaHNe B TEXHUKE.

2.4. CBOUCTBA XnaKocTeun

XapaKTepl/ICTl/IKa XMOKOro COCToAHUA BELLECTBa. nOBerHOCTHbIIZ CITOWN XXUAOKOCTMU.

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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OHeprnst NOBEPXHOCTHOIO Crios. SABMEHUA Ha rpaHuue XUOKocTu ¢ TBepabiM Tenom. Ka-
NUNNAPHbIE SBMEHUS.
2.5. CBoncTBa TBepAbIX Ten

XapakTepuctvka TBepaoro COCTOSHUSA BellecTBa. Ynpyrme CBOMCTBa TBepAbIX Tersl.
3akoH Nyka. MexaHnyeckne cBoncTBa TBEpAbIX TeN. TennoBoe paclumpeHne TBepabiX Ten
n xngkocten. NnaeBneHne un Kpuctannuaaums.

[eMoHcTpaumn

e [IBWKeHne BPOYHOBCKUX YacTul,.

o [lndbysus.

e l3aMeHeHMe [aBreHus rasa C WU3MEHeHueM TemnepaTypbl Npu MNOCTOSAHHOM
obbewme.

e MN3oTepmudeckun n n3obapHbln NpoLECChI.

e VIaMeHeHWne BHYTpEHHEN 3Hepruu Ten npu cosepLueHum paboThbl.

e Mopaenu TennoBbIX ABUraTenen.

e KuneHue Boabl NPy NOHWKEHHOM LaBfieHUM.

e [lcnxpomeTp u rurpomeTp.

e fBreHusi NOBEPXHOCTHOIrO HATSXXEHUS U CMaYnBaHUA.

e Kpuctannbl, amopHble BelleCcTBa, XNOKOKpUCTannnyeckme tena.

JlabopamopHbie pabombi

e 3amepeHue BnaxxHOCTU BO3ayXa.

e N3mepeHne NOBEPXHOCTHOIO HaTSXKEHNSA XULOKOCTW.

e HabniogeHne npouecca kpuctannuaaumm MsydyeHne gedopmaumm pacTskeHus.

e M3yyeHue TennoBoro paclimpeHns Teepablx Ten.

e MN3yyeHne ocobeHHOCTEN TEMMOBOrO pacLUMpPEHUs BOAbI.

3. dnekTpoaMHamumka
3.1. dneKkTpu4yeckoe none

onekTpuyeckme 3apsabl. 3akoH coxpaHeHusa 3apsga. 3akoH KynoHa. dnektpuye-
ckoe none. HanpspkeHHOCTb anekTpudeckoro nons. MNMpuHuun cynepno3uumn nonen. Pado-
Ta cun anekTpocTaTudeckoro nosns. MNMoteHuywan. PasHOCTbL NOTEHUManoB. OKBUMOTEHUMN-
anbHble NoBepxHOCTU. CBA3b MexXay HanpsiKEHHOCTbIO M Pa3HOCTbIO NOTEHUMANOB afek-
Tpuyeckoro nons. [OuanekTpuku B anekTpudeckoMm none. lonspusauns ONSNeKTPUKOB.
MpoBogHukn B anekTpuyeckom nosne. KoHgeHcatopbl. CoeanHeHne koHaeHcaTtopoB B 6a-

Tape. QHeprus 3apskeHHOro KoHAeHcaTopa. QHEpPrusi ANeKTPUYECKOro Morsi.
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3.2. 3aKOHbI MOCTOAHHOIO TOKa

Ycnosus, Heobxoanmble A5 BOSHUKHOBEHUSA U NOAAEPKaHUSA 3NeKTPU4ecKoro To-
ka. Cnna Toka 1 NnoTHocTb Toka. 3akoH Oma ang yyactka uenu 6e3 3OC. 3aBUCMMOCTb
31IEKTPMUYECKOro COMpOTUBMEHUA OT MaTepuana, 4fivHbl U Nfowazan nornepeyvyHoro ceve-
HUSA NPOBOAHMKA. 3aBMCUMOCTb ANIEKTPUYECKOro CONPOTUBMNEHNS NPOBOAHUKOB OT TEMMe-
paTypbl. QNEKTPOABMXKYLLAA CUa UCTOYHKUKA Toka. 3akoH Oma ansa nonHown uenu. Coegu-
HeHne npoBoAHMKOB. CoeaMHEHME UCTOYHMKOB 3NEKTpUYeckon aHeprumn B GaTapeto. 3a-
koH [xoyns—I/leHua. PaboTta n MOLLHOCTb 3NEKTPUYECKoro Toka. Tennosoe AencTeme To-
Ka.

3.3. dneKTpu4ecKnm ToK B pasnnyiHbIX cpeaax

ONeKTpMYeckMn ToK B MeTannax. OnekTpoHHbIM ra3. PaboTa Bbixoga. Onekrpuye-
CKUM TOK B anekTponutax. dnektponua. 3akoHbl ®apages. lNpumeHeHne anekTponusa B
TeXHUKe. QNEeKTPUYECKNA TOK B rasax u Bakyyme. VloHnsaums rasa. Buabl ra3oBbix pasps-
poB. MNoHaTMe o nnasme. CBoMCTBA U NPUMEHEHNE INEKTPOHHBIX MYyYKOB. JNEKTPUYECKUi
TOK B nonynposogHukax. CobcTBeHHasi NPoOBOAMMOCTbL NONynpoBogHuKoB. [Monynposoa-
HUKOBbIE NPNBOPBI.

3.4 MarHuTHOe none.

BekTtop nHAayKuMmM mMarHMTHOro nongd. [JencteMe MarHMTHOro nons Ha NPAMOSIMHEN-
HbIA MPOBOAHMK C TOKOM. 3akoH Amnepa. Baaumogencremne TokoB. MarHUTHbIN NoToK. Pa-
0oTa No nepemMeLleHno NPOBOAHNKA C TOKOM B MarHMTHOM rnone. [Jenctene mMarHMTHOro
nonsa Ha apwxywmincsa 3apsag. Cuna JlopeHua. Onpeaenenue yaensHoOro 3apsga. Yckopu-
Tenu 3apsKeHHbIX YacTul,.

3.5. dneKkTpoMarHuTHas UHAYKUMUA

OnekTpoMarHuTHas mHAykumsi. BuxpeBoe anekTpuyeckoe none. CamouHayKuus.
OHeprust MarHUTHOro Nons.

HeMoHcTpaumn

e Bsanmopgencrtsue 3apsKeHHbIX Ten.

e [1pOBOAHMKM B 3NIEKTPUYECKOM MNosie.

e  [INanNeKTpuKn B 3NIEKTPUYECKOM Mnorie.

e KoHpeHcaTopbl.

e TennoBoe AeNCTBME ANEKTPUYECKOro TOKa.

e CobcTtBeEHHas 1 npuMecHasi NPOBOAUMOCTb NONYNPOBOAHWNKOB.

e [lonynpoBOOHMKOBbIV AMoA,.
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e TpaH3uctop.

e OnbIT ApcTena.

e BsaumopencTBre NPOBOAHUKOB C TOKAMMW.

e  OTKNOHEHNE 3NEKTPOHHOMO Ny4ka MarHUTHbIM NOJSIEM.

e DOnektpoasuraTesb.

e  OnekTpomsmepuTenbHblie NpUbopbI.

e  DneKkTpoMarHUTHasi MHAYKUuS.

e  OnbITol apages.

e 3asucumoctb C camouMHOyKUMM OT CKOPOCTU U3MEHEHUS CUIlbl TOKa U UH-
AYKTUBHOCTM NPOBOAHMKA.

e PaboTa anekTporeHepaTopa.

e TpaHccopmaTop.

JlabopamopHbie pabombi

e M3yuyeHue 3akoHa Oma gns yyacTtka uenu, nocrneaoBaTesibHOro U napannenb-
HOro COeaUHEHMUSI NPOBOLHMKOB.

e WN3yyeHue 3akoHa OMa a51s NonHOM uenu.

e MN3yyeHune sABNEHNSA 3NEeKTPOMarHMTHOM NHOYKLUMN.

e OnpepgeneHuve KoadpUUMEHTa NONE3HOro AENCTBUS NEKTPUYECKOrO YarHuMKa.

e OnpegeneHve TeMmnepaTypbl HUTU NTaMMbl HAKaNMBaHWS.

e Onpegenenne 3[C v BHYTPEHHENO CONPOTMBIEHNA NCTOYHUKA HANPSKEHWS.

4. Kone6aHnsa 1 BOnHbI
4.1. MexaHun4yeckue konebaHus

KonebartenoHoe gBwxkeHue. MapmoHudeckmne konebaHus. CBoboaHble MexaHu4e-
ckne konebanus. JInHenHble MexaHu4deckne konebaTenbHble cucTembl. [MpeBpalueHue
3Heprumn npu konebarenbHom ABmxeHun. CBOOOAHbIE 3aTyxalWmne MexXaHUYeckme Kone-
OaHus. BbIHY)XAEHHbIE MexaHu4eckue konebaHus.

4.2. Ynpyrvue BOJHbI

lMonepe4Hble 1 NpPoaosbHbIE BOSTHbI. XapaKTepUCTUKN BOSHbI. YpaBHEHWE MIIOCKOM
Gerywen BonHbl. IHTepdepeHumsa BonH. NoHATME 0 agudpakumm BOSH. 3BYKOBbIE BOJSIHbI.
YnbTpasByK 1 €ro npumMeHeHue.

4.3. dneKTpoMarHuTHbIe KonebaHus
CBobogHble anekTpoMarHutHole konebaHus. MpeBpalleHne 3Heprum B koneba-

TENbHOM KOHType. 3aTyxawlime 3nekTpoMarHuTHole konebaHus. MeHepaTop HesaTyxato-
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LWNX 3NEeKTPOMAarHUTHbIX KonebaHun. BoiHyXaeHHble anekTpuyeckue konebaHus. lMepe-
MEHHbIN TOK. ['eHepaTop nepemMeHHoro Toka. EMKOCTHOE M MHOYKTUBHOE COMPOTUBMEHUS
nepemeHHoro Toka. 3akoH Oma Anga aneKkTpMYeckon Lenu nepemeHHoro Toka. PaboTa u
MOLLHOCTb NepemMeHHoro Toka. ['eHepaTtopbl Toka. TpaHcdopmMaTopbl. TOKM BbICOKOM 4a-
ctoThbl. [Nony4veHne, nepefaya u pacnpenerieHme aNeKTpo3IHeEPTun.
4.4. dneKTpoMarHUTHble BOJIHbI

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

[eMoHcTpaumn

e (CB00GOAHbIE N BbIHY>KAEHHBIE MEXaHUYeCKNe KonebaHus.

e Pe3oHaHC.

e (O6pasoBaHue 1 pacnpocTpaHeHne yrnpyrnx BOJSIH.

e YacrtoTa KonebaHun n BbiCOTa TOHa 3BYyKa.

e (CB0OOAHbIE 3MNEKTPOMArHUTHbIE kKonebaHus.

e Ocuunnorpamma nepemeHHoro Toka.

e KoHgeHcaTop B Lenu nepeMeHHoro Toka.

e KaTywka MHOYKTUBHOCTY B LLENN NEPEMEHHOTO TOKA.

e PesoHaHc B nocnepoBaTtenibHOM LEny NepeMeHHOro Toka.

e  Many4yeHne n npuem aneKTpoOMarHMTHbIX BOSIH.

e Pagunocsasb.

JlabopamopHbie pabombi

e M3yyeHue 3aBUCMMOCTM nepuona konebaHu HUTAHOIO (UM MPY>XMHHOIO) Ma-
ATHMKA OT ANMHbI HUTK (MU Macchbl rpy3a).

e  WNHAOYKTUBHbIE N EMKOCTHOE COMPOTUBIIEHUS B LIEeNN NePEMEHHONo ToKa.

5. OnTuka
5.1. Mpupopaa cBeTa

CKopocCTb pacnpocTpaHeHusi cBeTa. 3aKkOHbl OTPaKeHUs U NperioMrfieHust cBeTa.

MonHoe oTpaxeHue. JInH3bI. [Nas kak onTuyeckas cuctema. Ontnyeckme npudop.bl.
5.2. BonHoBble cBOMCTBa CBeTa

NHTepdepeHums ceeTa. KorepeHTHOCTb CBETOBbIX nyden. NHTepdepeHuuns B TOH-

Knx nneHkax. [Monockl paBHon TonuwwmHbl. Konbua HbloToHa. Mcnonb3oBaHue uHTepge-

peEHUUN B Hayke U TexHuke. dudpakumns ceeta. Oudpakumsa Ha wenu B napannenbHbiX
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nyyax. AudpakunoHHaa pelseTtka. [MoHaTne o ronorpacpun. lNonspusauma nonepeydHbIX
BosSH. [Monapusaums ceeta. [1BorHoe nydenpenomnenuve. Nonapouasl. ucnepcus ceeta.
Buabl cnektpoB. CnekTpbl ucnyckaHus. CnekTpbl NornoweHna. Ynstpaguonetosoe u uH-
opakpacHoe nanyyvyeHus. PeHTreHoBckue ny4dn. VIx npupoaa u cBomncTea.

HeMoHcTpaumn

e  3aKOHbI OTPaXKeHUs U NpenomMseHns ceeTa.

e [lonHoOe BHyTpeHHee OTpaxeHue.

e Ontn4yeckune npuodopbl.

e WHTepdepeHuna ceeTa.

o [lndpakums ceeTa.

e [lonspusauus ceeTa.

e [lony4deHune crnekTpa ¢ NOMOLLbIO MPU3MBbI.

e [lony4eHune cnekTpa ¢ NOMOLLbI AN PAKLMOHHOWN peLLeTKN.

e CnekTpockor.

JlabopamopHbie pabomsbi

e UN3yyeHue ns3obpaxeHns npegMeToB B TOHKOW NNH3eE.

o /I3yyeHune nHTepepeHunn n gudpakumnm ceeTa.

° rpaﬂ,yl/IDOBKa CreKTpocKona 1 onpeaeneHne arnnHbl BOJMHbI CMEKTpalibHbIX 1A=

6. OnemMeHTbl KBAHTOBOW (pU3UKKN
6.1. KBaHTOBasi onTuka

Tennosoe uanyveHune. PacnpegeneHne aHeprum B crnekTtpe abCofiloTHO YepHOoro
Tena. KeaHToBas runotesa [MnaHka. PoToHbl. BHelwHun oTtoanekTpuyecknin acpdexT.
BHyTpeHHMn dhoToadbdekT. Tunbl poTtoanemeHToB. [asneHne ceeta. [loHsaTMe O Kopnyc-
KyNSApHO-BOSTHOBOW TEOPUN CBETA.

6.2. ®usuka atoma

PasBuTne B3rnsgoB Ha CTpoeHue BellecTBa. 3aKOHOMEPHOCTU B aTOMHbIX Chek-
Tpax Bogopoaa. AgepHas mogens atoma. OnbiTel 3. Pe3epdopaa. Mogens atoma Bogo-
poga no H. Bopy. N'mnotesa ge bponnsa. CooTHoweHne HeonpeaeneHHocTen renseHbep-
ra. KeaHToBble reHepaTopbl.

6.3. Pu3nka aToMHOro sigpa

EctecTBeHHaa pagmMoakTMBHOCTL. 3aKOH paauoakTuBHoro pacnaga. Cnocobbl

HabngeHna M pernctpaumm 3apshkeHHblX YacTuy. dddekt Basunosa —YepeHkosa.

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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CtpoeHne atomHoro sapa. [edekt macchl, 3Heprusi CBA3N U YCTOMYMBOCTb aTOMHbIX
agep. fApepHble peakumn. VCKycCTBEHHas pagmMoakTMBHOCTL. [leneHune TsKenbiX sgep.
LlenHaga apepHas peakuma. Ynpasnsemas uenHas peakuusi. AgepHoin peaktop. Nonyde-
HVUE pagnoaKTUBHbBIX N30TOMOB U UX NPUMEHeHMe. buonorndyeckoe gencTene pagmoakTnBe-
HbIX M3MyYEeHUN. DNeMeHTapHbIEe YacTuLbl.

HeMoHcTpaumn

o  DoTO3hGEKT.

e JlMHen4yaTble CNEKTPbl PasfnnUYHbIX BELLECTB.

e Many4yeHwne nasepa (KBAHTOBOro reHepaTtopa).

e CYeTYMK NMOHU3UPYIOLLMX U3TTYHEHUIA.

7. OBonouusa BceneHHoM
7.1. CtpoeHue n pasButue BeceneHHomn

Hawa 3Be3gHas cuctema — [anaktuka. [pyrve ranaktnkn. beckoHeyHocTb Bcee-
neHHon. lNoHsaTne o kocmonornn. Pacwupsiowasacsa BeceneHHas. Mogenb ropsiyen Bcee-
neHHon. CTpoeHue 1 nponcxoxgeHue ManakTuk.

7.2. dBonwouua 3ses3q

'MnoTes3a npoucxoxaeHna ConHevyHon cuctembl. TepMmosaaepHbln cnHTes. MNpobne-
Ma TepMosiZepHon aHepreTukn. JHeprust ConHua n 3ses3q. dsonoums 3eesd. [poncxox-
AeHne ConHeYHOM cucTembl. TeMHast maTepusi U TEMHasa SHEPIUS.

HeMoHcTpaumn

e ConHe4yHas cuctema (Moaens).

e doTorpaduun nnaHeT, caenaHHble C KOCMUYECKUX 30HO0B.

o Kapta JlyHbl 1 nnaHer.

e CTtpoeHune u apontoums BceneHHon.

8. OcHOBbI creynanbLHOMU TeOpPUN OTHOCUTESTBHOCTHU

MHBapmnaHTHOCTL MOAYNsS CKOPOCTM cBeTa B Bakyyme. [locTynaTbl OuMHLWTENHA.

MpocTpaHCTBO K BpeMS crieumnanbHON TeEopUn OTHOCUTENBLHOCTU. CBSA3b MacChbl U 3HEPTUK

CcBOOOAHOM YacTULbl. QHEPrs NOKOS.

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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MpumepHble TeMbl pechepaToB (AOKNAA0B), UHANBUAYANBbHbLIX MPOEKTOB

* AnekcaHgp Npuropbesud CTONETOB — PYCCKUN (PUSKIK.

» AnekcaHgp CtenaHoBu4 [TONOB — pPYCCKU yYeHbIN, n3obpeTtatens paguo.
* AnbTepHaTuUBHas aHepreTuka.

» AKycTM4yeckne cBoOMUCTBa MNOMYyNPOBOAHUKOB.

* AHgpe Mapu AMnep — OCHOBOMOMOXHUK 3NEKTPOOUHAMUKN.

* ACWHXPOHHbIN aBUraTesb.

* Actepoungpl.

* ACTpPOHOMMUS HaLINX OHEMN.

* AToMHas cusunka. N3oTtonbl. [pUuMeHeHne paamoakTUBHbIX N30TOMOB.
* BeckoHTaKTHble MeTOAbl KOHTPONA TeMNepaTypbl.

* bunonsipHble TpaH3UCTOPbI.

* bopuc CemeHoBu4Y Akobn — pusnk n nsobpetartens.

* Benuyanwune oTkpbITUA PUINKA.

* Buabl anekTpnyeckmx paspsaos. dnekTpuyeckue paspsaabl Ha cnyxbe yenoseka.
* Bnnanue gedektoB Ha omsmnyeckme CBOMCTBaA KpUCTansos.

» BceneHHas n TeMHasa maTtepus.

* anuneo Nanunen — ocHoBaTeNb TOYHOIO eCTECTBO3HAHUS.

* ['onorpagus n ee npuMeHeHKe.

« [1BMXeHue Tena nepemMeHHOM Macchbl.

» [Indpakums B HaLLen >XU3HW.

» XXngkue kpuctansol.

» 3akoHbl Knupxroda onsa anekrpuyeckon uenu.

* 3aKOHbl COXpaHEHWSI B MEXaHUKE.

* 3HayeHue oTKpbITUN [anunes.

* Nropb Bacunbesud KypyatoB — (bu3KK, opraHn3aTop aTOMHOW HaYKU U TEXHUKM.
* Vlcaak HbtoTOH — co3gaTenb Knaccm4eckon ousnku.

* /icnonb3oBaHue aNeKTpoaHeprumn B TpaHcnopTe.

+ Knaccudumkaums n xapaktepucTuKn anemMeHTapHbIX YacTull.

* KOHCTpYKUMOHHas NPOYHOCTb MaTepuana n ee CBs3b CO CTPYKTYPOW.
* KOHCTpyKUUS 1 BUAbI Na3epos.

» KpnoanekTpoHuka (MUKPOSNEKTPOHUKA U X0nogq).

* J'Iasepr|e TEXHONOIMNMMN "N X NCnoJib3oBaHUeE.

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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 JleoHapao aa BuHYM — yyeHbIn 1 nsobpetaTens.

* MarHuTHble namepeHns (NPUHLMMNbI NOCTPOEHUA NPUBOPOB, CNOCOOLI N3MEpPEHMS
MarHMTHOrO NOTOKAa, MarHUTHOWM MHAYKLNN).

* Manikn ®apagen — cosgartenb y4yeHus 06 aneKTpoMarHMTHOM Nore.

* Makc NnaHk.

* MeToa Me4YeHbIX aTOMOB.

* MeToabl HAabNAEHNS U perncTpaumm pagmoakTUBHbBIX N3MYyYEHUIA N YacTuL.

* MeTogbl onpeaeneHus niioTHOCTH.

* Muxaun BacuneeBn4 JIOMOHOCOB — Y4Y€HbIN SHLMKNONEANCT.

* Mogenun atoma. OnbIT Pesepdopaa.

* MonekynspHO-KMHeTMYeckasn Teopusi MaearnbHbIX ra3os.

* MonHus — rasoBbI pa3psag B NPUPOAHbLIX YCITOBUSX.

* HaHoTexHOnorma — mexgucuunnmHapHaa obnacte dpyHAameHTanbHOW M npu-
KnagHOW HayKn 1 TEXHUKN.

* Hukona Tecna: Xn3Hb 1 HeObblYaNHbIE OTKPLITUSI.

* Hukonan KonepHuk — cosgaTenb refiMmoueHTPUYeCcKon CUCTEMbI MUPa.

* Hunec bop — oanH 13 cosgaTenen coBpeMeHHOM (PUINKMN.

* HykneocnHTes Bo BceneHHon.

* OB6bsACHeHNEe POTOCKMHTE3A C TOYKN 3PEHUS PUIUKM.

» OnTnyeckue ABMNeHNs B Npupoae.

* OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHOW CBEPXNPOBOAMMOCTN.

* [NepemMeHHbIN aNeKTPUYECKUIN TOK N ero NPUMEHEHHKE.

* [Mnasma — YyeTBEpPTOE COCTOSIHME BELLECTBA.

* MnaHeTbl CONMHEYHON CUCTEMBI.

* [MonynpoBOAHMKOBLIE AATYMKM TEMNEpPaATYpbI.

* [MpyMeHeHMe KNOKUX KpUCTanmoB B MPOMBbILLSIEHHOCTMW.

* [lpuMeHeHne aaepHbIX PeaKkTopOoB.

* Mpupoga deppomarHeTmama.

* [Mpo6nembl 3KoNorMm, CBA3aHHbIE C UCMNOSTb30BAHUEM TEMMOBbLIX MALLUMH.

 [MponsBoacTeo, Nepegaya 1 NCNOSIb30BaHUE ANEKTPOIHEPTUN.

* [MponcxoxneHne CONHEYHON CUCTEMBI.

* [Nbe3oanekTpuyeckuin ekt ero NPUMeEHeHE.

» PasButune cpencrts cBs3u 1 paguo.

* PeaktnBHble gBuraTenu n OCHOBbI pa6OTbI TENI0BOM MaLUWHBbI.

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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* PenukToBoe nsny4veHue.

PeHTreHoBckme ny4dn. ictopust oTKpbITUSA. NprMeHeHue.

PoxaeHne n aontoums 3Be34.

Pornb K. 3. Linonkosckoro B passuTMn KOCMOHaBTUKN.

+ CBeT — aneKkTpomMarHMuTHasi BosiHa.

» Cepren lNaBnosud KoponeB — KOHCTPYKTOP M OpraHu3aTop Npou3BOACTBA pa-
KETHOKOCMUNYECKOWN TEXHUKM.

* Cuvnbl TpeHus.

+ CoBpeMeHHas CnyTHUKOBas CBA3b.

» CoBpemeHHasd husmyeckasa kKapTuHa mupa.

» CoBpeMeHHble cpeacTBa CBA3W.

» COnHUe — UCTOYHUK XXN3HWN Ha 3emre.

* TpaHchopmaTopbl.

* YnbTpasByk (Nony4YeHne, CBOMCTBA, NPUMEHEHNE).

* YnpaBndembl TepMOSaepPHbIN CUHTES.

* Yckoputenu 3apsKeHHbIX YacTuL.

* ®usmka n My3sblka.

* dusnyeckme cBomcTBa aTtMmocdepbl.

* ®OTOSNEMEHTDI.

» ®doToappekT. NMpmeHeHne sBneHna poToaddexTa.

» XaHc KpuctmnaH 3pcrteq — OCHOBOMOJSIOXKHUK 3fIEKTPOMarHeTuama.

* YepHble Oblpbl.

 LLkana anekTpoMarHUTHbIX BOSIH.

» Jkonornyeckne Npobrembl U BO3MOXHbIE MYyTU UX PELLUEHNS.

* OneKkTpoHHas NPoBOAUMOCTb MeTannos. CBepXNpoOBOANMOCTb.

* Omunuin XpuctnaHosumy JIeHL, —— pyCcCKUn unauk.

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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6 TEMATUYECKOE NIAHUPOBAHUE

Mpn peanunsaumnm cogepxaHus obLieobpasoBaTenbHON y4ebHOM ANCUNNNNHBLI «Du-

3uka» B npegenax ocsoeHus OIMNMOI CrNO Ha 6a3e ocHoBHOro obuiero obpasoBaHus C no-

nyyeHmem cpepgHero obuwero obpasosaHusa (MMNCC3) makcumanbHaa ydyebHaa Harpyska

obyyatomxcs no crneumnansHoctsam CMNO TexHuyeckoro npoduns coctaensetr 173 vaca,

N3 HUX ayamtopHas (obsasatenbHas) Harpyska obydarolmxcd, Bkroyvasi nabopaTopHble

paboTbl, — 120 4YacoB; BHeayauTopHasi caMocTosTenbHas paboTa ctygeHToB —37 4acos,

KOHCynbTauum -16 yacos

6.1 TemaTuyeckun nnaH

- KonuyecTtBO
Bup yye6HoM paboThbl
YacoB
AyauTtopHbie 3aHaTusA. CogepkaHue o6yyYeHus

Besegenne 2
Pasgen 1. MexaHuka 22
Pasgen 2. MonekynsapHas gusuka. TepmogmHamumka 14
Pasgen 3. QnekTpoanHamumka 36
Pasgen 4. KonebaHus 1 BoMHbI 12
Pasgen 5. Ontuka 10
Pasgen 6. OcHOBbI cneunansHoOn TEopunM OTHOCUTENBHOCTH 2
Pasgen 7. neMeHTbl KBaHTOBOW hU3MKN 12
Pasgen 8. 3sontouunsa BecenexnHon 10

Utoro 120

BHeayauTopHas camocTosiTenbHas paboTta

[MoaroToBKa YCTHBIX BBICTYMNMEHWUA MO 3a4aHHbIM TEMaM, 3CCe, AOKNaaoB, pedepa-
TOB, MHAMBUOYANbHOIO NPoeKTa C MUCMONb30BaHNMEM MHAOPMAaLMOHHBLIX TEXHOMO- 37
rMn n ap.
B T.4. UHAMBUAYANbHbLIN NPOEKT 12
KoHcynbTauuu 16
[pomexymoyHas ammecmayusi 8 popme 3K3ameHa, 2 ceMecmp

Utoro | 173

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx




Ko iPK

KMPK BIr'AP® ®I'60OY BO «KI'TY»

dain: MO — 26.02.03.0YA4.11.PM | DU3VKA | C.22/44
6.2 TemaTnyeckoe nnaHupoBaHne y4e6HON AUCLIUNIIUHDI
YyebHas Harpy3ka no y4ebHOMy nnaHy, 4ac <
= obsA3aTenbHasa Harpyska, yac _ 03
= 3 B T. Y. MO BUAAM 3aHATUN U: = I §
: g @ : [ 28 % 8 3 | E8,
IS S Q [0} £ é | = 5 8 © 2 I
& T Homepa n HaMmeHoBaHue pa3genos U Tem 3 ¢ 2 8ol BE e 3 Cpencraa Fowauree © oI
a o = 2_| 0% g% gs| 2 < 0byyeHus 3agaHune o 20
g5 5 $ | ZTaz| gl 23888 | = Y 3 |3t
S I e > o5 | 2% 9T 53 @ 3 o 25%%6
23 S | g©| Ex| 88| 22| 3 g S |32
To 3 o so| 8o 22 2 s o c o
3 |8 |2 g |8 > | ek
2 < S s
1 Cemecmp 54 34 20 20 3 77
BeedeHue 2 2 2
1 Tema: Qusuka — cpyHOameHmarbHas Hayka o rpupode. 3HayeHue 2/2 2/2
¢pu3uKu rpu oceoeHuu creyuansHocmu Cl1O
Pasden 1. MexaHuka. 22 16 6 6 1 29
Tema 1.1. KuHemamuka.
MexaHu4yeckoe dsuxeHue mena. lNepemeuweHue. Ckopocme. c
N XeMbl, rnnaka- C6opHuk. Ne
2 lymes. lNpsiMonuHeliHoe pagHoMepHoe O8UXeHue. YckopeHue. Pas- 2/4 2/4 iy 438 439
HormepeMeHHoe MPsSIMONIUHeUHoe J8UXeHUe. !
HepasHomepHoe 0dsuxeHue. MeHoseHHass ckopocmb. PagHoycko-
3 peHHoe OsuxeHue. YckopeHue. CeobodHoe nadeHue PasHomepHoe 2/6 2/6
O8UXKeHUE 0 OKpyXHOoCcmu .LleHmpocmpemumerbsHoe yCKOPeHUe.
4 JlabopamopHasi paboma Ne 1 U3mepeHue yckopeHusi mena npu /8 22 T
PasHOYCKOPEHHOM O8UXXeHUU.
Tema 1.2. 3akoHblI MexaHUKU HbromoHa.
5 lNepebili 3akoH HbromoHa. Cuna. Macca. Umnynsc. Bmopol 3akoH 2/10 2/8
Hbromora. OcHOBHOU 3aKOH Kriaccu4eckol QuHaMuKu
6 Tpemuti 3akoH HbromoHa. 3akoH ecemMupHo20 msizomeHusi. [pasu- 2/12 2/10 memoduyeckue 3
mauyuoHHoe nosne. Cuna msbxkecmu. Bec. pexkomeHOayuu
7 Criocobbi usmepeHusi maccbl mesn. Cusibl 8 MEXaHUKE. 2/14 2/12
Tema 1.3. 3aKOHbI cOXpaHeHUs1 8 MexaHUKe.
3akoH coxpaHeHusi umnyrnbca. PeakmueHoe OsuxeHue. Paboma
8 curnbl. 2/16 2/14
Paboma nomeHuyuasnbHbix cun. MowHocmb. OHepausi
9 KuHnemuueckasi sHepeaus. [lomeHyuanbHasi 3Hepeus. 3akoH coxpa- /18 2116
HEeHUs MexaHu4eckol 3Hepauu. [TpuMeHeHuUe 3aKOHO8 COXPaHEeHUs.

HokymeHnm ynpaesnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Ko iPK

KMPK BIr'AP® ®I'60OY BO «KI'TY»

dain: MO — 26.02.03.0YA4.11.PM |

PUSNKA

|

C. 23/44

lMpopormkeHne

Homep 3aHsaTuA
(ck803Hasi Hymepauusi)

Homepa n HanmeHoBaHWe pa3genos U TeM

Y4yebHas Harpyska no y4ebHom

nnaHy, 4ac

obszaTenbHas Harpyska, 4ac

BCero

B T. Y. N0 B1AaAM 3aHATUN

Ypoku, nexkumm
naGopaTopHble pa-
60Tbl
npakTuyeckne
3aHATNA
KypcoBoe npoekTu-

poBaHue

camocTosTesbHas
BHeayauTopHas

KOHCYyInbTauuun

MaKkcmarnbHaga

CpeactBa
obyueHuns

JomawHee
3agaHue

YpoBeHb OCBOEHMS

MCHOJ’IbSyeMbIe aKTUBHbIE U

VHTEPaKTMBHbIE (DOPMbI

06y4yeHus

10

JlabopamopHasi paboma Ne 2. CoxpaHeHue MexaHu4Yeckol
3Hepauu npu deuxxeHuu mena nod delicmeueM cun mshxecmu
u ynpyzaocmu.

2/20

2/4

11

MexaHuuyeckue KonebaHus u 805HbI. Mamemamuyeckul MasimHUK.
[Ipy>XUHHBIU MasimHUK.

2/22

2/18

12

JlabopamopHasi paboma Ne3. OnpedenieHue nepuoda kosieb6a-
HUU MamemMamu4eCcKo20 MasimHuUKa..

2124

2/6

CamocmosimenbHass pabomaNe 1. OnucaHue 0O8uwxeHuss mer,
onpedesieHUe CKOPOCMU, YCKOPeHUsl mern (8bInosHeHue epaghuye-
CKux 3adaHul).

2/2

CamocmosimenbHasi paboma Ne 2. OnpedeneHue Ha4arbHOU KOOp-
OuHambIl, CKOPOCMU, YCKOPEHUS MO 20MO8bIM ypasHEeHUsIM O8LXXe-
HUSI.

2/4

CamocmosimenbHass pabomalNe 3. Tunbi 83aumodelicmeuti u pas-
nuyHble eudkbl cus. OnpedenieHue e2pasumayuoHHOU MOCMOSHHOU
(usyqumb Mmamepuas y4ebHuKa).

2/6

KoHcynbmauyuu no 1 pasdeny

1/2

Pa3den ||. MonekynsipHasi ¢pusuka u mepmoOuHamuKa

14

10

25

Tema 2.1. OcHO8bI MOJIEKYISIPHO-KUHemu4eckoli meopuu. Ude-
anbHbIU 2a3.

13

OCHOBHbIe MOMOXEHUST MOJIEKYISIPHO-KUHEMUYecKol meopuu. Pas-
Mepbi U Macca Morekysn u amomos. bpoyHosckoe dsuxerue. [udp-
¢y3us. Modenb udeanbHo2o 2a3a. [JasneHue 2a3a .Ces3b Oasrie-
HUS €O cpedHel KuHemu4eckol aHepaueli YpasHeHue MKT.

2/26

2/20

YuebHuk KoH-
criekm.

14

JlabopamopHasi paboma Ne4 Ha6nrwodeHusi u onbimbi, Moo-
meep)xOaroujue amoMHO-MOJIEKY/ISIPHOE CIMPoeHUe eeuje-
cmea. PopmupoeaHue OCHOBHbIX noJsioxeHuli MKT

2/28

2/8

MeOHbIU Kyrio-
poc, naxydue
seuwjecmea

2-3

Tema 2.2 a308bIe 3aKOHbI

HokymeHnm ynpaesnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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lMpopormkeHne

Homep 3aHsaTUA
(ck803Hasi Hymepauusi)

Homepa n HanmeHoBaHWe pa3genos U TeM

Y4yebHas Harpyska no y4ebHom

nnaHy, 4ac

obszaTenbHas Harpyska, 4ac

BCero

B T. Y. N0 B1AaAM 3aHATUN

Ypoku, nexkumm
60Tbl
npakTuyeckne
3aHATNA
KypcoBoe NpoekTmpo
BaHue

nabopartopHble pa-

camocTosTesbHas
BHeayauTopHas

KOHCYyInbTauuun

MaKkcmarnbHaga

CpeactBa
obyueHuns

JomawHee
3agaHue

YpoBeHb OCBOEHMS

MCHOJ’IbSyeMbIe aKTUBHbIE U

VHTEPaKTMBHbIE (DOPMbI

06y4yeHus

15

Temnepamypa. Tennogoe pasHogecue. AbconomHass memrnepamy-
pa. lMocmosiHHasa bonbumaHa. YpasHeHue cocmosiHusi udeanibHo20
easa-ypasHeHue KnanelipoHa —MeHdeneesa. M3onpouyecckl. 3ako-
Hb! boting —Mapuomma, eli —/ltoccaka, Llapss.

2/30

2/22

16

JlabopamopHass paboma Ne5. MWU3yyeHue 3akoHa bolns-
Mapuomma

2/32

2/10

Tema 2.3. OcHo8bl mepMOOUHaMUKU.

17

BHympeHHss aHepeusi. Paboma e mepmoduHamuke. [Nepabili 3aKoH
mepmoduHamuku. [MpumeHeHue 13akoHa K usonpoueccam. Heob-
pamumocmb ripoueccos 8 npupode.2 3akoH mepmoduHamuku Kl
mennosbix 0guzamened. [lpumeHeHue.

2/34

2/24

Y4yebHuk cmp
94-100

Tema 2.4. Ceolicmea xxudkocmell.

18

Xapakmepucmuka xudKko2o cocmosiHuss U meepdoeo eeujecmea.
HacbiweHHble U HeHacblWeHHble napbl. BnaxHocmb 8o30yxa. Tou-
ka pocbl. KuneHue. Ynpyaue ceolicmea meepdbix mesn. 3akoH yka.
MexaHuuyeckue ceolicmea meepObix merl.

2/36

2/26

Pa3damoyHbiti
Mmamepuarn

19

JlabopamopHasi paboma N26. OnpedesnieHue enaxHocmu e03-
dyxa.

2/38

2/12

CamocmosimenbHass paboma Ne4. N3yqumb ocHOBHOe ypasHeHue
MOEKysPHO-KUHemu4Yeckol meopuu 2a3a (paboma no y4ebHUKY,
KOHcrekm).

2/8

CamocmosimenbHass paboma Ne5. BeinonHeHue domawHux 3ada-
Hut o meme 1.2.PeweHue 3adad.

2/10

ObopydosaHue
Onis usydYeHusi
28308bIX 3aKOHO8.

CamocmosimenbHas paboma Ne6. Pegpepambi u doknadel, npe-
3eHmauyuu no memam: lNpuHyun delicmeusi Merniogol MawluHbl.
Kr4 mennoeozo Odsuecamensi. Bmopoe Havano mepmMoOUHaMUKU.
TepmoduHamuyeckasi wikana memnepamyp. XonodurbHble Mawu-
Hbl. Tennoesie dsuzamenu. OxpaHa rnpupodkl.

2/12

CripasoyHasi
numepamypa.
lMpubopsi dns

demoHcmpauyud.

Y4yebHuk § 41-
42:45-4.

HokymeHnm ynpaesnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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CamocmosimenbHas paboma Ne7. HaxoxdeHue moyek rnnasrneHusi 2/14 JlabopamopHoe
u Kpucmarnnu3ayuu rno epagukam. PeweHue ka4yecmeeHHbIx 3adad. obopydosaHue
CamocmosimenbHass paboma Ne8. BbinonHeHue uHOUBUOyarlbHbIX
3a0aHull Ha 2a308ble 3aKOHb! (peweHue 3aday). Konuyecmeo men- 2/16 Memooueckue 2
pekomeHOayuu
niomel. YpagHeHue mennogozo banaHca (paboma rno y4ebHUKy).
KoHcynbmauusi no |l pasdeny 1/2
Pa3zden |ll. SnekmpoduHamuka. 16 8 8 4 1 21
Tema 3.1. Anekmpuyeckoe rnoJie.
20 Bnekmpuyeckue 3apsdbl. 3aKkoH coxpaHeHusi 3apsida. 3akoH KymoHa., 240 2128
Briekmpuyeckoe none. HanpsxeHHOCMb 371EKMPUYECKO20 MOJIS.
lMomeHyuan. PazHocms nomeHyuanos. Paboma o nepemeweHuro
21 3apsida. KoHdeHcamopbl. CoeduHeHue koHOeHcamopoe 8 bama- /42 2/30
pero. SHepausi 3apsiKeHHO20 KoHOeHcamopa. JHepaus anekmpuye-
CKO20 r10/1Sl.
22 | JlabopamopHasi paboma Ne 7 dnekmpu3ayusi mes. 2/44 2/14 T
Tema 3.2. 3aKOHbI MOCMOSIHHO20 IMOKa.
Bnekmpuyeckuli mok. Cuna moka. 3akoH Oma 0ns yd4acmka uenu.
23 Basucumocmb anekmpu4ecKkoeo CornpomuesneHUsi om mamepuana, 246 2/32 UHmepHem- C6opHuk.
OnuHbl U nnowadu rnonepeyHoeo ceyeHusi MpoeooHuka. locnedo- pecypchl.
8amesibHOE U napasiesibHoe coeQUHEHUS MPo8OOHUKOS.
24 JlabopamopHasi paboma Ne8 W3yyeHue 3akoHa Oma Ons 0/48 2/16 JlabopamopHoe T
y4acmka uenu, o0bopydosaHue
o5 JlabopamopHasi paboma Ne 9 UsmepeHue ydesibHO20 COMpPoO- 2/50 2/18 JTabop. obopy- T
muesieHusi MPo8OOHUKa. dosaHue
Anekmpodsuxyuwas cuna ucmoyHuka moka. 3akoH Oma Ons non-
26 | Hol uenu.. 3akoH [xoyna—/leHuya. Paboma u mowHocmb 3nek- | 2/52 2/34 T
mpuyecko2o moka. Ternnosoe delicmaue moka.
27 JlabopamopHasi paboma Ne 10 U3yyeHue nocsiedoeamesibHO20 2/54 2120 OkcriepumeHm.
coedQuHeHUs1 NPO80CHUKOS. HemoHcmpau.

HokymeHnm ynpaesnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 1C Konnedx
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lMpopormkeHne
YyebBHas Harpyska no y4ebHoMy nnaHy, 4Yac <
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CamocmosimenbHass paboma Ne 9. [locnedosamernsHoe u napaii-
nenbHoe coeduHeHue pe3ucmopos (UHOuBUOyarslbHbIe KapmoyKu C 2/18 3
3adaHusimu)
CamocmosimenbHasi paboma Ne 10.[lpumeHeHue 3akoHa Amnepa u 2/20
cunel JlopeHya
KoHcynbmauusi no 11l pasdeny 1/3
Mmoezo 3a 1 cemecmp 54 34 20 20 3 77
2 cemecmp 66 56 10 17 13 96
Pa3den |l AnekmpoduHamuka (MpodoskeHue) 20 12 8 1 2 23
Tema 3.3. Anekmpuyeckuli MOK 8 pas/iuYHbIX cpedax
o8 JlabopamopHass paboma Ne 11. U3y4yeHue napasienbHO20 co- 2/2 2/2 T
eduHeHUs1 NPo8OCHUKOS.
29 JlabopamopHasi paboma Ne12. UccnedoeaHue cmMewaHHO20 o/a o/a T
coeduHeHUsl NPo80JHUKO8.
BnekmpoxHas nposodumMocmb Memarsios. ArneKkmpudyeckul MoK 8
30 | easax, e eakyyme .[lonynposodHuKuU. lpumecHass Mpo8oouMOCmb 2/6 2/2
1071yrnpo8oOHUKOS.
Tema 3.4. MazHumHoe norne.
31 MaeHnumnoe rione Bsaumodelicmeue mokos. Ceolicmea magHUmM- /8 o/a Unousudyarb- 1-2
Ho20 ronsi Bekmop masHumHoU UHOYKyUU. Hble KapmoyYKu C
32 Ma:eHurz‘le/U nomok. [elicmeue Ma2HUMHO20 r0fs1 Ha MPSMOIIU- 2/10 2/6 sadaHuem
HeUHbIU MPO8OOHUK C MOKOM. 3aKoH AMriepa.
Paboma no nepemeuweHuUt0 rMpo8oOHUKa C MOKOM 8 MacHUMHOM
33 | none. [elicmeue mMa2HUMHO20 nosisi Ha dswxyujulics 3apsid. Cuna | 2/12 2/8 YyebHuk
JlopeHua.
Tema 3.5. AnekmpomazHumMHasi UHOyKyusi.
34 AnekmpomazHuUmMHasi UHOYKUYUsl. 3aKOH 3rieKmpoMagHUmHoU UH- 2/14 2/10 KOHCHEKM
dykyuu. lNpasuno JleHya.

HokymeHnm ynpaesnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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lMpopormkeHne
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Buxpesoe anekmpuyeckoe rnone. CamMouHOyKuusi. OHepausi mae-
35 P P yKu P 2016 | 2/12
HUMHO20 MoJIsl.
O6opydosaHue
JlabopamopHasi paboma Ne 13. OnpedeneHue 3[C u eHympeH- ’
36 pamopHas p P 4 ymp 2/18 2/6 Tabu- YyebHuK61-62 T
He20 conpomuesieHusi UCMOYHUKa IMoKa
Ubl,rakamei.
JlabopamopHoe
JlabopamopHasi paboma Ne 14 U3ydyeHue sieneHUs1 3/1€KMpo-
37 P P P y P 2/20 2/8 obopydosaHue T
mMazHUmHouU uHAyKuyuu.
Tabnuybl.
CamocmosimenbHas paboma Ne1. PeweHue ypasHeHul 2apMOHU- 11
YecKux KornebaHuli moka U HanpsKeHUs (peweHue ypasHeHul).
Koncynbmauuu o |ll pasdeny 2/2
Pa3zden |V. KonebaHusi u 80sHbI 12 12 1 2 15
Tema 4.1 MexaHu4eckue KonebaHusi. Ynpyaue 80JHbI.
KonebaHusi. C80b600HbIe U 8bIHYXOEHHbIE MexaHu4eckue Kosieba-
38 y 2122 | 214 Yye6HuK
Husi. [lonepeyHble u npodosbHbIE 80/HBI. XapakmepucmuKu 80JTH.
Tema 4.2. dnekmpoma2HUMHbIe Kosie6aHusl.
WHmepHem-
lMoHsimue anekmpomazHUMHbIX 80s51H. [lpespalyeHue aHepauu npu pecypes!
anekmpomagHUmMHbIX KonebaHusix. [apmoHudyeckue KonebaHus. YPCEl.
39 o c | 224 2/16 LHononHumerb- Cb6opHuk
lMapamempel. ®opmyna TomcoHa. Omkpbimbili KonebamerbHbIl
Hasi numepamy-
KOHmMyp
pa.
. [ononHumerpb-
lMepemenHbIli mok. ConpomusrneHusi 8 Uernu nepemMeHHo20 MoK
40 2/26 2/18 Hasi numepamy-
(akmueHoe, UHOYKMUBHOE ,&€MKOCIMHOE). pa
41 | TpaHcghopmamop 8 uernu nepemMeHHoO20 moka. 2/28 2/20
Tema 4.3. dnekmpomaz2HUMHbIE 80JIHbI.

HokymeHnm ynpaesnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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PUSNKA

|

C. 28/44

lMpopormkeHne

Homep 3aHaTus
(ck803Hasi Hymepauusi)

Homepa n HanmeHoBaHWe pa3genos U Tem

YueGHas Harpyska no y4eGHOMY niaHy, Yac

obs3arenbHas Harpyska, 4ac

BCero

B T. Y. N0 B1AaAM 3aHATUN

Ypoku, nexkumm

naGopaTopHble pa-
0oTbI

npakTn4yeckune

3aHATUA

KypcoBoe npoektu-

poBaHne

camocTosTesbHas
BHeayauTopHas

KOHCYyInbTauuun

MaKkcmarnbHaga

CpeactBa
obyueHuns

JomawHee
3agaHue

YpoBeHb OCBOEHMS

V|C|'|0]'|b3yeMbIe aKTUBHbIE U

VHTEPaKTMBHbIE (DOPMbI

06y4yeHus

SnekmpomaeHUMHbIe  807IHbI.  38YKO8blE B8OMHbI  YibmpassyK.
AnekmpomaeHumHoe nosne. Bubpamop epya.

2/30

2/22

Tabnuubl.

43

PaduoeonHbl. M306pemeHue paduo A. C. lonosbim. MpuHyun pa-
ouocesisu. [NoHssmue o paduonokayuu.

2/32

2/24

CamocmosimenbHasi paboma Ne2 Paduocesisb

1/2

C60opHUK

Koncynbmauyus no |V pasdeny

2/4

Pa3den V. Onmuka

10

13

Tema 5.1. lMpupoda ceema.

44

Ckopocmb pacrnpocmpaHeHusi ceema. 3akoHbl OmpaXxeHusi u rnpe-
JIoMeHUsi ceema

2/34

2/26

Pegpepamei,
COO0bLEHUS.

45

JlabopamopHasi paboma Ne15 UsmepeHue noka3zamesisi npe-
JIOMJIeHUs1 CMeKJa.

2/36

2/10

46

Jlursel. [TocmpoeHus 8 nuH3ax. Popmyna JUH3bI.

2/38

2/28

Tema 5.2. BonHoeble ceolicmea ceema.

47

WHmepgbepeHyus ceema. [ugbpakyus ceema. [Juebpakyus Ha we-
U 8 napannenbHbiX fydax. [JugpakyuoHHas pewemka. [Jucnep-
cus. lMonapusayusi.

2/40

2/30

lpesenmauyus,
unem

YuyebHuk

48

Budbi cnekmpos. Ynbmpachuonemosgoe u UHGhpaKpacHoe u3ry4de-
Husi. PeHmezeHosckue ny4u. Vix npupoda u ceolicmea.

2/42

2/32

YuyebHuk

CamocmosimensHas paboma Ne33akoHbI ompakeHusi u rpesiomse-
Husi ceema. [NoriHoe 8HympeHHee ompaeHue.

1/3

WNHmepHem-
pecypchl.
HononHumensHas
numepamypa.

Koncynbmauyus no V pasdeny

2/6

Pazden VI OcHoebl cneyuanbHOU Meopuu OMHOCUMEIbHO-
cmu

Tema 6.1 dnemeHmbi pensmusucmckoli GuHamuku. B3aumo-
ces13b Macchl U 3Hepauu.

HokymeHnm ynpaesnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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UHeapuaHmHocmb Modyrisi ckopocmu ceema 6 eakyyme. [Mocmy-
a9 | 1@MmeI OdHwmeliHa. lpocmpaHecmeo u epemMsi crieyuasnbHOU meo- /a4 /34
puu omHocumesnibHocmu. Cesid3b Macchl U 3Hepauu c80b600HOU Ya-
cmuuybl. QHepausi NoKos.
KoHcynbmauyus no V| pasdeny 2/8
Pa3zden VII. 9nemeHmbI KeaHmMoegoU ¢hu3uKuU. 12 12 1 2 15
Tema 7.1. KeaHmoeasi onmuka.
50 | Ceemossbie kgaHMbI .omoaghgpekm. 3akoHbl Cmosiemosa. 2/46 2/36 Y4yebHuk
YpasHeHue BiHwmelHa 0ns ¢pomoachgpekma. NocmosiHHas [Nnar-
51 | 7P pomoathep 2/48 | 2/38
Ka.
Tema 7.2. du3zuka amoma.
Paszsumue 8321151008 Ha cmpoeHue gewecmea. 3aKOHOMEPHOCMU 8
lMpeseHmauyus,
52 | amomHbix cnekmpax eodopoda. HdepHass modesib amoma. Onbimbi | 2/50 2/40 Dunbm YuebHuk
3.Pesepghopla.
Tema 7.3. u3zuka amomMHo20 sidpa.
53 | CmpoeHue amomHo20 sidpa. [Jechekm macchl, IHEPaUs C853U . 2/52 2/42 C60opHUK
54 S0epHbie peakyuu. VickyccmeeHHasi paduoakmueHocms. [eneHue /54 /a4 HemoHcmpayuoH-
msixenbix a0ep. LlenHas s0epHas peakyus.. 510epHbIi peakmop. HbIU Mamepuarn
55 Buonozuueckoe Oelicmeue paduoakmuBHbIX U3NyYeHUl. JrneMeH- 2/56 2/46 HemoHcmpayuoH-
mapHble Yyacmuupl. HbIlU Mamepuarn
CamocmosimenbHass paboma Ne 4. Jlasepel. [NpumeHeHue (yany6- 1/4 Pegepamebl,
neHue 3HaHul, pecpepamol, doknadsbl). COOBWEHUS.
Koncynbmauyus no VIl pasdeny 2/10
Pazgen VIl 3Bontouus BceneHHou 10 10 1 3 14
Tema 8.1. CmpoeHue u pazsumue BceneHHoll.
Pegpepamei,
Hawa 3ee30Has cucmema — anakmuka. [pyaue eanakmuku. bec- pep
56 o 2/58 2/48 npeseHmauuu coobuweHus.
KOHe4YyHocmb BceneHHoU. VUeBHUK

HokymeHnm ynpaesnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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lMpopormkeHne
YyebBHas Harpyska no y4ebHoMy nnaHy, 4ac <
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lMoHsimue o kocmornoauu. Pacwupsiowasica BceneHnHas. Modernb
57 - o 2/60 2/50
2opsiveli BceneHHol. CmpoeHue u rnpoucxoxoeHue [anakmuk.
Tema 8.2. Seonrouyus 3ee30. Flunomesa npoucxoxdeHust Cosl-
HeYHol cucmemsbl.
58 | TepmosiOepHnbili cuHMes. 2/62 2/52 fp egbe:ﬂzuu& fgggggﬂ;ﬂ
59 lMpobnema mepmosidepHoli sHepeemuku. SHepausi CosHya u 38e30. 2/64 2/54
3eornroyusi 38e30.
60 | lNpoucxoxdeHue ConHeYyHoU cucmemsl 2166 2/56
CamocmosimenbHasi paboma Ne 5 Peghepambi, doknadb! no meme: 15
lanakmuku
KoHcynbmayusi K aK3ameHy 3/13
WNHAueudyanbHbIl npoekm 12 12
WHOusudyarnbHbIl npoekm 12/17
Mmoeo 3a 2 cemecmp 66 56 10 17 13 96
HWmozo 120 90 30 37 16 173

HokymeHnm ynpaesnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 1C Konnedx




KeiPK KMPK BFAP® ®IEOY BO «KITY»

Pann: MO — 26.02.03.0Y[.12.PM | DU3VKA |  C.31/44

7 XAPAKTEPUCTUKA OCHOBHbIX BWOOB YYEBHOW OEATENIbHOCTHU
CTYAEHTOB

XapakTepucTvKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha ypOBHe
y4eOHbIX AeNCTBUN)
BeeneHune YMeHMs NOCTaHOBKW Lenen AeaTenbHOCTW, NNaHMpoBaHns COGCTBEHHOW Aes-
TENbHOCTN ANA AOCTMXEHWS MOCTaBMEHHbIX Leneu, npeasBuaeHns BO3SMOXHbIX
pe3ynbTaToB 3TWUX OEWCTBUNA, OPraHn3aumMm CaMOKOHTPOSSA U OLEHKM MONyYeH-
HbIX pe3ynbTaTtoB. Pa3BuTme cnocoBHOCTM SICHO M TOYHO M3raraTb CBOW MbiC-
11, NorMyeckn 0OOCHOBBLIBATb CBOK TOYKY 3PEHWS, BOCMIPMHUMATb Y aHanmau-
poBaTb MHeHus1 cobecedHMKOB, NMpu3HaBasi NpaBo APYroro YenoBeka Ha UHoe
MHeHue. [NponsBegeHne n3mepeHnst (M3NYEeCKNX BENIMYUH M OLEHKa rpaHuLbl
norpeLuHocTen nsamepeHuii. MNMpeacraBneHne rpaH1Lpbl NOrPELLHOCTEN U3mepe-
HUA NpU NOCTPOEHUN rpacpmkoB. YMeHMEe BbIiCKasblBaTb rMnoTesbl Ans 00bsAc-
HeHVst HabngaemMbIX 9BNEHUN. YMeHne npeanarate Moaenu siBneHun. Yka-
3aHMe rpaHuL, NPUMEHUMOCTU (PU3MYECKMX 3aKOHOB. M3nokeHne OCHOBHbIX
MONOXEHNA COBPEMEHHON HayyHOW KapTuHbl Mupa. [NpuBegeHve npumepos
BMWSIHWUS OTKPbITUIA B U3MKE Ha NPOrpecc B TEXHUKE M TEXHONOMMM NPOU3BOa-
cTBa. Vicnonb3oBaHve MHTepHeTa Ans novcka uHdopmaumm.
1. MEXAHUKA

KnHemaTuka lMpencTaBneHne mMexaHWYecKoro ABWMXEHUSA Tena ypaBHEHMAMWU 3aBUCMMOCTM
koopauHat " npoekunen CKOpPOCTH oT BPEMEHM.
MpencrtaBneHne MexaHW4YecKoro ABWXKEHUS Terna rpadvkamy 3aBUCKMMOCTM
koopauHat " npoekunen CKOpPOCTH oT BPEMEHMW.
OnpegeneHne koopavHaT NPOWAEHHOrO MyTW, CKOPOCTU U YCKOPEHMS Tena no
rpadmkam 3aBUCUMOCTM KOOPAMHAT M MPOEKLMIA CKOPOCTU OT BpemeHn. Onpe-
JeneHne KoopauHaT NPOMAEHHOro NyTU, CKOPOCTU M YCKOPEHMWS Tena no ypas-
HEeHUAM 3aBMCMMOCTW KOOpAMHAaTbl NPOEKUMA CKOPOCTU OT BpeMeHu. [pose-
AeHne CpaBHMTENbHOrO aHanusa PaBHOMEPHOrO M paBHONEPEMEHHOro ABU-
XEeHUN. YkasaHue UCMorfb30BaHWs NOCTYMNaTeNbHOro M BpallaTenbHOro ABW-
XeHun B TexHuke. [NpuobpeTeHne onbiTa paboTbl B rpynne C BbINOMHEHMEM
pasnuyHbIX coumanbHblX ponen. PaspaboTka BO3MOXHOW CUCTEMbI AEACTBUN U

CopepxaHue obyveHuns

KOHCTPYKLUUN
3aKoHbI COXpaHeHna B I'IpwmeHeHme 3akOHa COXpaHeHua wumMmnynbca O5nA BbIYUCIEHUA N3MEHEHUI
MexaHunKe CKOpOCTeVI TEN npu nx B3aMOAENCTBUSAX.

MamepeHve paboTbl CuUI M M3MEHEHME KMHETUYECKOW 3JHeprun Tena.
Bbluncnenve pabotbl  CMNT M U3MEHEHUSI  KMHETMYECKOM  SHEeprum
Tena. BbluuMcneHne noTeHUManbHOW SHeprum Ten B rpaBUTALMOHHOM More.
OnpepgeneHne  noTeHUMAnNbHOW  3HepruM  ynpyro  AedopMUPOBaHHOro
Tena no n3BeCcTHOM nedopmauum " YKECTKOCTU Tena.
lMpuMeHeHne 3akoHa COXpaHeHWs MexaHW4YecKoW 3Hepruv npu pacyertax pe-
3yNnbTaTOB B3aMMOAENCTBUMA TeN rpaBUTaLMOHHBIMU CUNIaMXM U CUnamun ynpy-
rocTu. YKasaHue rpaHul NpUMeHUMOCTU 3aKOHOB MEXaHUKN.

3akoHbl mexaHukn Hbto- | O6bACHEHWE AEMOHCTPAUMOHHBIX 3KCMEPUMEHTOB, MOATBEPXKOAloLWmUX 3aKoH
TOHa WHepuun

M3mepeHne maccel Tena

M3mepeHue cunbl B3anmogencTang ten

BbluMcneHve 3HavyeHus cumn No U3BECTHbIM 3HAYEeHUSM Macc B3aMOOENCTBY-
IOLLINX TEN N NX YCKOPEHWI

BblunMcneHne 3HayeHUs1 YCKOPEHUIN Ter Mo M3BECTHbIM 3HaYeHUsSM OeNCTBYHO-
LLMX CUM U Macc Ten

CpaBHeHue cunbl JeNCTBUSA U NPOTUBOAENCTBUS

lMpMeHeHne 3aKoHa BCEMUPHOrO TAFOTEHUSA NPW pacyeTax CUM U YCKOPEeHWUn
B3aMMOAENCTBYIOLLMX Ten

CpaBHeHune yckopeHus cBoboaHOro nageHusa Ha nnaHetax ConHeYHon cucTe-
Mbl

BblgeneHne B TekcTe y4ebHMKa OCHOBHbIX KATETOPMIN HAay4HOW MHpopMaLmm
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2. OCHOBbI MONIEKYNIAPHOU ®U3NKU U TEPMOOUHAMUKMU

OcCHOBbI  MONEKYNSAPHOWN
KMHETUYEeCKoM Teopum.
MpeanbHbi ras

BbinonHeHne akcnepuMMEeHTOB, cryXawux Anst 0OOCHOBaHUSA MOJMEKYNSPHO-
knHeTudeckon Teopumn (MKT). PeweHne 3agay ¢ NpMMEHEHMEM OCHOBHOIO
YPaBHEHUS MOIEKYNAPHO-KMHETUYECKON Teopuu rasoB. OnpegeneHue napa-
METPOB BellecTBa B ra3o00pa3HOM COCTOSIHUM Ha OCHOBaHWW YPaBHEHUS CO-
CcTosIHMSA mnaeanbHoro rasa. OnpegeneHne napamMeTpoB BeLlecTBa B rasoob-
pas3HOM COCTOSIHUU U MPOUCXOAALLMX NPOLECCOB Mo rpadmkam 3aBUCMMOCTHU P
(T), V (T), p (V). SkcnepumeHTansHoe mccnegosaHue 3asucumoctu p (T), V
(T), p (V). NpegcraeneHve B BUae rpadnkoB U30XOPHOro, M3ob6apHOro n M3o-
TEPMMYECKOro NpoueccoB. BelumcneHne cpegHen KMHETUYECKOW 3Heprum Ten-
MNOBOro ABWMXEHMS MONEKYN No U3BECTHOW TemnepaType BelecTsa. Bbickasbl-
BaHMe runote3 Angd obbsCHeHUA Habnogaembix ABMEHUN. YKaszaHue rpaHuL
NPUMEHMMOCTM MOLEeNN «naeanbHbIn ras3» u 3akoHos MKT

OcHoBbI TepMmognHaMunKn

M3mepeHune konmyecTBa TennoTbl B Npoueccax Tennonepegayn. PacueT konu-
YecTBa TeNnoTbl, HEO6XOAMMOro AN OCYLEeCTBNEHMs 3a4aHHOro npoiecca ¢
Tennonepegaven. PacyeT M3MeHeHMA BHYTPEHHeW 3Hepruu Ter, paboTbl K
nepedaHHOro KOnmnyecTBa TennoTbl C UCMOfIb30BaHMEM MEpPBOro 3akoHa Tep-
mMoaMHamukn. Pacuet paboTbl, COBEpPLUEHHOW ra3oM, No rpaduky 3aBUCUMOCTH
p (V). Belumcnerve paboTbl ra3a, CoBepLUEHHOW NPU M3MEHEHUWN COCTOSHMSA MO
3amMKHYTOMY uukny. Beldncnenve KM npu cosepeHmmn rasom paboTtsbl B npo-
Lueccax M3MEHEHWst COCTOSIHUA NO 3aMKHyTOMY uumkny. O6bscHeHMe MpuHLK-
NoB AEVCTBUS TeNnoBbIX MaWnH. [JeMoHCTpaumsa ponu usmkn B CO3gaHum u
COBEpLUEHCTBOBaHMM TENNOBLIX ABUratenen. N3noxeHme cytn akonornyeckmx
npobnem, obycrnoBneHHbIX paboTon TennoBbix ABUratenen v npeanoxeHue
NyTW NX pelleHns. YkaszaHvue rpaHuyL, NPUMEHUMOCTM 3aKOHOB TEPMOANHAMUKW.
YMeHue BeCTu Auanor, BbiCNyLIMBaTb MHEHWE ONMOHEHTa, y4acTBOBaTb B ANC-
KycCWM, OTKPbITO BblpaXaTb W OTCTamBaTb CBOK TOYKY 3peHus. YKasaHue
y4eOHbIX ANCLUMINH, MPU N3YYEHUW KOTOPbIX MCMOMb3YIOT Y4ebHbIN matepuan
«OCHOBbI TEPMOANHAMMKNY

CsoiicTBa napos, >XuMAKO-
cTel, TBepAbIX Ten

M3MepeHne BNaxHOCTM Bo3ayxa. PacyeT konnyecTtsa TennoTbl, HEOOXOAMMOro
AN ocylecTBneHnsa npouecca nepexoda BellecTBa M3 OOHOMO arperaTHoro
COCTOSIHUSA B Apyroe. JKCnepumeHTanbHoe uccrnenoBaHme TENSOBbIX CBONCTB
BellecTBa. [MpBeaeHne NpuUMepoB KanuNspHbIX ABAeHUM B ObITy, npupoae,
TexHuke. MccnegoBaHne mMexaHW4ecknx CBOMCTB TBepablx Ten. [NpumeHeHne
PU3NYECKUX NOHATUIA U 3aKOHOB B y4ebHOM MaTepuane npodeccuoHanbHOro
xapaktepa. Wcnonb3osaHne WHTepHeTa And noucka MHgopmaumm o paspa-
D0OTKax 1 NPUMEHEHMAX COBPEMEHHBIX TBEPAbIX M aMOpPdHbIX MaTepuanos

3. ANEKTPOOUHAMUKA

OnekTpocTaTturka

BbluncneHne cun B3anMOOENCTBUA TOYEYHbIX 3MEKTPUYECcKUX 3apsgoB. Bbl-
YncneHne HanpsKEHHOCTU ANIEKTPUYECKOro Nosisi OQHOIO U HECKOSbKMX TOYeu-
HbIX 3NEKTPUYECKMX 3apsaoB. BelumcneHne noteHumana anekTpuyeckoro nosns
OAHOMO M HECKONbKUX TOYEYHbIX ANEKTpU4ecknx 3apsgos. ViamepeHue pasHo-
CTW noTeHumanoB. N3MepeHne 3Heprum aneKTpUYecKoro nonst 3apsikeHHOro
KoHOeHcaTopa. BblunMcrneHne asHeprum SneKTpUYEecKoro noms 3apsiKeHHOro
KoHaeHcaTopa. Pa3spaboTka nnaHa y BO3MOXHOW CXEMbl AEWCTBUIA 3KCMepu-
MEHTanbHOro onpeferneHns 3NeKTPOEeMKOCTU KOoHAeHcaTopa U ANarnekTpuye-
CKOW MpoHMLLaeMoCTu BellecTBa. [poBegeHne CpaBHUTENBHOMO aHanuaa rpa-
BUTALMOHHOTIO M 3N1EKTPOCTaTUYECKOro none
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[MOCTOAHHBIN TOK

M3amepeHne MOLLHOCTM anekTpudeckoro Toka. Namepenune 3C n BHYTpeHHEro
COMNPOTUBMEHUSA UCTOYHUKA TOKa. BbinonHeHne pacyeToB cuibl Toka U Hanps-
KEHUN Ha yyacTkax anekTpmyeckux uenen. OBbsACHeHME Ha npumepe arnek-
TPUYECKOM Lienu ¢ ABYyMS UcTodHrkamm Toka (3C), B kakom crnyvyae UCTOYHUK
3MNEKTPUYECKON 3HEeprun paboTaeT B pexuMe reHepartopa, a B Kakom — B pe-
Xume notpebutensa. OnpegeneHve Temnepatypbl HUTU HakanusaHus. V3me-
peHVe aneKkTpuyeckoro 3apsga anekrtpoHa. CHATUE BOMbTaMNepHOW xXapakrte-
puctukm auoaa. lNposefeHne cpaBHUTENBHOMO aHanu3a nonynpoBOAHUKOBBIX
avogoB u Tpuopos. Vcnonb3oBaHue MHTepHeTa ans nomcka uHdpopmaumm o
nepcnekTuBax pasBuMTUSA MNOMYNpPOBOAHUKOBON TEXHUKWU. YCTaHOBKA NPUYMHHO-
cneacTBeHHbIX cBa3en. O6bACHEHE NPUPOAbl ANEKTPUYECKOro Toka B MeTan-
nax, anekTponuTtax, rasax, Bakyyme v nonynpoBogHukax. [MpuMeHeHne anek-
Tponusa B TexHuke. [MpoBeaeHne cpaBHUTENBHOrO aHanu3a HecamocToATeNb-
HOro U CaMOCTOSATENBHOIO ra3oBbIX Pa3psigoB

MarHuTHble aBneHns

M3mepeHre MHAYKUMM MarHuTHoro nons. BeluncneHuwe cun, gencteyowmnx Ha
NMPOBOAHWK C TOKOM B MarHUTHOM none. BeluncneHvne cwn, AencTByOWMX Ha
SMNeKTPUYECKUn 3apag, ABMXKYLUMACA B MarHUTHOM none. MccnepoBaHue sB-
NeHVN 3NEeKTPOMAarHUTHOW WHAYKLUWUW, CaMOWHAYKUMW. BbluncneHvue aHeprum
mMarHuTHoro nons. O6bsAcHeHMe npuHUMnNa [AevWcTBUS anekTpogsuraTens.
Ob6bsacHeHne nNpyHUUNa OEeNCTBUSA reHepaTopa AfeKTPUYEecKoro Toka M anek-
TponsameputenbHbix npubopoB. OB6bACHEHWEe npuHUMNa [EencTBuA Macc-
cnekTporpadya, yckoputenen sapshkeHHbix yacTtud. OB6bACHeHue ponu mar-
HUTHOrO nMons 3emnun B XW3HU pPacTeHUN, XXMBOTHbIX, Yyenoseka. [pusegexHve
NPMMEPOB NPaKTUYECKOro MPUMEHEHUS N3YYEHHbIX SBNEHWI, 3aKOHOB,

npubopos, ycTpoiicTs. MMpoBedeHWe CPaBHUTENBHOMO aHanM3a CBOWCTB 3Mek-
TPOCTaTUYECKOro, MarHUTHOIO U BUXPEBOro anekTpuyecknx nomnei. O6bsAcHeHme
Ha NpUMepe MarHUTHbIX SBMEHWUI, novyemy U3MKy MOXHO paccmaTpuBaTb Kak
MeTaanCLMNIIVHY.

4. KOJIEBAHUA U BOJIHbI

MexaHun4yeckne kKoneba-

HUA

MccnenosaHue 3aBMCMMOCTU nepuoaa konebaHuin mateMaTuyeckoro MasiTHMKa
OT ero AfvHbl, Maccbl U aMnNnNuTyabl konebaHuin. MiccnegoBaHue 3aBUCUMMOCTU
nepuoga konebaHwui rpysa Ha MpyXuHe OT ero Macchbl W XXECTKOCTU MPYXMHbI.
BbluncneHve nepuoga konebaHuii MaTemMaTUHeCcKoro MasiTHUKa no M3BeCTHOMY
3Ha4YeHuo ero AnvHbl. BbluMcneHne nepuopa konebaHuid rpy3a Ha MpyKUMHe no
N3BECTHbIM 3HAYEHUSIM ero Macchl U XXECTKOCTU NPYXUHbI. BbipaboTka HaBLIKOB
BOCNPUHMMATb, aHanuM3upoBaTtb, nepepabaTtbiBaTe U NpeabsBnsaTb MHdoOpMa-
LU0 B COOTBETCTBUM C NOCTaBMEHHbIMK 3aaadyamu. [NprueeneHe npumepos aB-
TokonebGaTernbHbIX MeXxaHU4Yeckux cuctem. [NpoBedeHne Knaccudukauum Kone-
OaHun

Ynpyrvue BonHbl

MN3amepeHne ANMWHbLI 3BYKOBOW BOMHbLI MO pesynbTaTaM HabnoaeHuin nHtepdge-
peHLMN 3BYKOBbIX BOSH. HabnogeHue 1 o6bsicHEHWe ABNEHUIA MHTEPdepeHLMn
N OndpakumMnm mexaHudeckux BonH. [MpeactaeneHve obnacteit NpUMeHeHust
ynbTpasByka U NepcriekTUBbLI ero UCMoNb30BaHUSA B pasnnyHbIX 06GNacTax Hayku,
TEXHVKM, B MeJuLUMHEe. M3NoXeHe CyTU 3KONormyeckmnx npobnemM, CBA3aHHbIX C
BO3elCTBMEM 3BYKOBbIX BOSIH HA OpraH13m YeroBeka

OnekTpoMarHuTHbIe
nebaHus

KO-

HabntogeHve ocumnnorpamMmm rapmMmoHMYeckux konebaHwi cunbl ToKa B LiENW.
M3amepeHne anekTpoeMKOCTW KoHOeHcaTopa. M3amepeHwe WHAYKTUBHOCTbL Ka-
Tywku. NccnegoBaHne ABNEHUs SMNeKTpUYecKoro pesoHaHca B nocnegosartenb-
Hon uenu. lNMpoBeaeHne aHanorun mexay u3ndyeckumMu BenuumMHamm, xapakre-
PU3YIOLLUMWN MEXaHUYECKYIO U 3NEKTPOMArHUTHy0 KonebaTernbHble CUCTEMbI.
PacyeT 3Ha4yeHnin cunbl TOKa U HaMNpsXXeHUs Ha aneMeHTax uenu nepemMeHHoro
ToKa. WMccnegosaHne npuHUMNa OeWcTBUS TpaHcdopmaTopa. WMccneposaHue
npuHUMNa OencTBus reHepartopa nepemeHHoro Toka. cnone3oBaHne NHTepHe-
Ta AnA novcka uHMOopMauMM O COBPEMEHHbIX crnocobax nepegayun 3MekTpo-
aHepruu
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3ﬂeKTp0MaFHVITHbIe BOJI-
Hbl

OcyLlJ,eCTBJ'IeHVIe pagunonepenadyn n paguornpuema. WcecnenoBsaHne CBOWCTB
ANEKTPOMarHnNTHbIX BOJIH C NMOMOLbIO MOBUITbHOrO Teﬂed)OHa. Passutne ueH-
HOCTHOIO OTHOLWUEHUA K ndydaemMbiM Ha ypOoKax d)VISVIKVI ob6bekTaMm n ocBavnBae-
MbIM Bugam gestenbHocTn. OObsiCHeEHME npuHUNNmMarnbHOro pas3nnmyna npmnpoabl
ynpyrmx n 3N1IeKTpPOMarHUTHbIX BOJIH. M3noxeHne CYTN 3KOJTOTNYECKnNX I'IpO6J'IeM,
CBA3aHHbIX C 3J1eKTPOMAarHMTHbIMU konebaHnsmun n BonHamu. O6bACHEHME po-
JIN ANTEKTPOMAarHnTHbIX BOJIH B COBpPEMEHHbIX NCCeaoBaHNAX BceneHHon

5. ONTUKA

Mpupona ceeta

lMprMeHeHMe Ha nNpakTMKe 3aKOHOB OTPaXXEHUs M NpenomMneHus ceeTa npu pe-
weHun 3agad. OnpegeneHne cnekTpanbHbIX rPpaHUL, YyBCTBUTENbHOCTU Yeno-
BEYECKOro rrnasa. YMeHue cTpoutb nsobpaxeHus nNpeameToB, AaBaeMble NUH-
3amu. PacyeT pacctosHusa OT nNuH3bl 40 M300pakeHna npegmeTa. Pacuet ontu-
YecKOW cunbl NUH3bl. VIamepeHne hoKyCHOro paccTtosiHus nuH3bl. AcnbiTaHne
MoJener MMKpockona u Teneckona

BonHoBble CBOMCTBA
cBeTa

HabniogeHve aBneHust uHTepdepeHLMn anekTpoMarHMTHbIX BofH. HabnoaeHve
ABMeHVsa Andpakunm anekTpoMarHuTHbIX BONH. HabniogeHvne siBneHns nonsipu-
3aUMn 3MEeKTPOMarHWTHbIX BOMH. M3amepeHne OnvHbl CBETOBOW BOMHbI MO pe-
3ynbTatam HabniogeHus asneHnsa nHtepdepeHummn. HabnoageHve seneHns gu-
dpakuun ceeta. HabnogeHue aBneHuns nonspusaunv u gucnepcun ceeta. [lo-
WCK pasnuyuMim u cxoacTtBa mexay AndpPakuMOHHBbIM WM AWCNEPCUOHHBIM ChekK-
Tpamu. [pruBeaeHne NnpyMepoB NOSBNEHMS B NPUPOAE U UCMOMb30BaHWS B TEX-
HVKe SBMEeHU nHTepdepeHummn, gudpakunm, nonapmusaunm n gucnepcumn ceeTa.
MepeuncneHne mMeToaoB NO3HaHWS, KOTOPbIE NCMOMbL30BaHbI NPY N3YYEeHUN yKa-
3aHHbIX ABMEHUN.

6. ANIEMEHTbI KBAHTOBOW ®U3UKU

KBaHTOBas onTuka

HabniogeHvne goToanekTpuyeckoro adpdpekta. Ob6bsicHeHne 3akoHoB CToneTo-
Ba W JaBrieHNs CBeTa Ha OCHOBE KBaHTOBbIX NpeactasneHvin. PacuyeT makcu-
MaribHOW KMHETMYECKOW SHEPINN IMEKTPOHOB NpU POTOINEKTPMUYECKOM IhhekK-
Te. OnpeageneHune paboTbl BbIxoAa 3MeKTpoHa No rpadounky 3aBUCUMOCTU MaKCU-
MasnbHOW KMHETMYECKOW 3Heprun oTOINEKTPOHOB OT 4acToThl cBeTa. Mamepe-
HMe paboThbl BbixoAa anekTpoHa. NepeyncneHne npubopoB yCTAHOBKW, B KOTO-
pbiX NpuMeHsieTca 6e3 UHepUMOHHOCTb poToadbdekTa. ObbACHEHME KOPNYCKY-
NAPHO-BOMHOBOrO Ayanuama cBOWCTB POTOHOB. OBbACHEHME PONM KBAHTOBOM
ONTUKM B pa3BUTUN COBPEMEHHOW OU3UKN

dusnka atoma

HabniogeHve nuHenyaTbix CNEKTPoB. PacyeT 4acToTbl U AMWHBI BOSHbI UCNYC-
Kaemoro cseTa rpu nepexope atoma BOAOPOAa M3 OOHOro CTauMOHapPHOro Co-
cTtosHMA B gpyroe. O6bACHEHUE NMPOUCXOXKAEHUS NMMHEeNYaToro cnekTpa aToma
BOZOPOAA U pasnuynsa nuHenyaTbiX CNEeKTPOB pasrnunyHbIX ras3os. MiccnegosaHve
nuHenyatoro cnektpa. WccneposaHnve npuHuMna paboTbl NIOMUHECLIEHTHOM
namnel. HabnogeHre n 06bACHEHME NpyHUMNa AencTBua nasepa. NpueeneHve
NpUMepOB UCMOMb30BaHUSA Na3epa B COBPEMEHHOW Hayke U TexHuke. Micnonb3o-
BaHve WHTepHeTa anga noucka nHdopmMaumMm 0 nepcrnekTnBax npuMeHeHus na-
3epa. BbluucneHve BonHbl ge bponnsa yacTuubl C U3BECTHbIM 3HAYEHUEM UM-
nynbca.
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dun3nka aToMHOro agpa

HabniogeHne TpekoB anbda-yactuy B kamepe BunbcoHa. PeructpuposaHue
SAOEPHbIX U3NYYeHW € nomMolbio cuyeTdmka [evrepa. Pacuet aHeprum cBssm
aToMHbIX agep. OnpeageneHve 3apsga MU MaccoBOro Yncria aToMHOro sa4pa, Bo3-
HMKalLWero B pesynbTaTe paguoakTMBHOIO pacnaga. Beluncnenve aHepruw,
ocBoboxaatollenca npyu pagumoakTuBHoOM pacnage. OnpegeneHne npoaykToB
A0epHON peakuun. BeluncneHve asHepruv, ocBoboxgalollencss npu S4epHbIX
peakuusix. [NoOHMMaHNe NpPeumyLLeCTB U HEQOCTATKOB MCMNOMNb30BaHNST aTOMHOM
SHEPIMN U NOHMU3UPYIOLLUX U3MYYEHWA B NMPOMBILLNIEHHOCTU, MeauuuHe. Mano-
XEHMe CyTW 3KOMormyecknx npobnem, CBs3aHHbIX C BoNornyeckum aencTememM
pagnoakTuBHbIX M3nydeHuin. [poBeaeHne knaccudukaumm dneMeHTapHbIX Ya-
CTUL MO UX PU3NYECKMM XapakTepucTukam (Macce, 3apsiiy, BPEMEHU XU3HWU,
CNuHy 1 T. A.). [NoHUMaHMe UeHHOCTEW Hay4HOro Mo3HaHUs Mupa He BooOLie
ONs YyenoBeyecTBa B LENOM, a AN Kaxaoro obyyatroLerocs nmyHo, LLeHHOCTen
OBrafeHuss MeTOAOM Hay4yHOro MO3HaHuSA ANsi OOCTUXEHUSA ycrexa B nobom
BMAE NpakTu4eckon aeatenbHocTw. lNpeacTaBneHne o xapakrepe YeTbipex Tu-
noB yHOaMeHTarnbHbIX B3aUMOAENCTBUMA 3MIEMEHTAPHbIX YacTuy B Buae Tab-
nmubl.

7. 3BONIOUUA BCENEHHOU

CtpoeHne n
BceneHHon

passutune

HabniogeHne 3a 3Be3gamu, JlyHom u nnaHetamu B Teneckon. HabnwogeHue
COJTHEYHbIX MATEH C NMOMOLLbIO Terfeckona M CONHEYHOro 3kpaHa. Vcnonb3oBa-
Hne NHTepHeTa Ons nomcka u3obpakeHni KocMUYecknx obbekToB U MHdopma-
unn 06 mnx ocobeHHocTax ObcyxaeHne BO3MOXHLIX CLeHapueB aBonounn Bee-
neHHon. Micnonb3oBaHne VIHTepHeTa Anga noucka COBpeMEHHON nHdopmMaLlmm o
pa3suTun BecenenHon. OueHka nHgopmMaLlmm ¢ no3vumm ee CBOWCTB: JOCTOBEP-
HOCTW, OO BEKTUBHOCTU, NOJTHOThI, aKTYanbHOCTU U T. A.

Ssonounsa 3se3n. [vno-
Tesa NMPOUCXOXKAEHNS
CornHeYyHon cuctemsl

BbluncneHve 3aHeprun, ocCBOBOXOAMOWENCA MpPU TEPMOSOEPHbIX peakuumsx.
dopmynupoBka npobnem TepmosgepHon aHepreTukn. OB6bAcHEeHue BnMAHUA
COMHEYHOW aKTMBHOCTM Ha 3emnio. [MoHMMaHne ponm KOCMUYeCcKUxX uccrnegoBa-
HWIA, X HAYYHOrO N 3KOHOMUYECKOro 3HaueHust. OBcyxaeHne COBPEMEHHbIX TU-
notes o nponcxoxgeHnn ConHeYHon CUCTEMBI

8. OCHOBbI CNELMANBHOWU TEOPMU OTHOCUTENBHOCTU

OcHoBbI crneyuanbHomn
TEOPUN OTHOCUTESTIBHOCTU

Ob6bscHeHne 3HauyMmocTu onbiTa MawkenbcoHa- Mopnu. ®opMynupoBaHue no-
ctynatoB. O6bAcHeHVe adpchbekTa 3ameaneHuss BpemeHu. PacyeT aHeprum no-
KOs, UMNynbca, 3Heprum cBoboaHoM YacTuubl. BeipaboTka HaBbIKOB BOCMPUHU-
MaTb, aHanM3npoBaTb, NepepabaTbiBaTb U NPeAbABNATE MHGPOPMALMIO B COOT-
BETCTBMM C NOCTABIIEHHLIMU 334a4aMMU.

8 YYEBHO-METOANYECKOE "

MATEPUAINNIbHO-TEXHU4YECKOE

OBECMNEYEHUE NPOrPAMMbI YYEEHOWU OUCLUUMITNHBI « PU3UKA»

Hanunune nomeweHnin: Ne 2305 kabnHeT punanku.

O6opynoBaHne yyebHoro kabuHeTa:

KomnnekT mebenu anga ydyebHoro npouecca.

CpenctBa 06y4deHusi: [locka knaccHasi, UHPOPMaLMOHHbIE CTeHAbI, y4eOHble npu-

Gopbl 1 06opyaoBaHMe NS BbINONHEHUs nabopaTopHbIX paborT:

Habop nabopaTopHbIN «ONTUKa»

— Habop nabopaTopHbIl «3NEeKTPUYECTBOY

Habop no anekTponuay (nabopaTopHbIn)

HaGop npyXuH ¢ pa3annMyHON KeCTKOCTbIO

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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— Habop pesnctopos

— JlabopaTopHbIn Habop «unccnegoBaHMe N30NPOLECCOB B rasax»

— Habop koHaeHcaTopoB

— Habop «kpuctannusauus»

— Habop rpy3oB no mexaHuke

— [llepekntoyateny 0gHOMOMKOCHbIE

— Mpnbop Aons naMepeHnsa AnvHbl CBETOBOMW BOJSIHbI ¢ HABopoM AnppaKUMOHHbBIX
peLueToK

— Peoctat-noteHumomeTp (nabopaTtopHbIn)

— Cnwnpanb-pe3nctop

— CrtakaH oTnmBHOM (NabopaTopHbIi)

— Undposon nameputenbHbii npnbop

— WTtatme ana poHTanbHbIX paboT

— Pblyar-nuHerikn nabopaTtopHbie

— AmnepmeTpbl nabopaTtopHble

— BonbTtmeTpbl nabopatopHble

— Becbl ¢ pasHoBecamu

— Bblkntiovatenun ogHONOMOCHbIE

— dunHamomeTp nabopaTopHbIN

— WICTOYHMKM NuTaHnS

— Kartywwka-mMoToK

— KomnnekT no anektpogMHamuke

— KomnnekTt nposoaos

— JNNabopaTopHbIi HAbop «reoMeTpuyeckas onTUKay

— JNNabopaTopHbIi HABOp «MarHeTU3M»

— JlabopaTopHbIn HABOP «3NEKTPUYECTBO»

— OnekTpomarHuT pa3bopHbI C geTansamm

— MarHuTtbl nonocossle (Napa)

— MunnnamnepmeTp nabopaTopHbIv

— [eMoHCcTpaunoHHbIe NpUbopsbI:

— Habop no 9nekTponusy 4eMOHCTPaLNOHHbIN

— Habop eMOHCTPaUMOHHBIN «3NEKTPUYECTBO 1»

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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— Habop 0eMOHCTPaUMOHHBIN «3NEKTPUYECTBO 4»

— Habop «MarHuTHOe none 3emnm»

— Habop ons gemMoHcTpauumn CNnekTpoB NOCTOSIHHBIX MArHUTOB

— Habop ons gemMoHcTpauumn CnekTpoB NOCTOSIHHBIX TOKOB

— dunHamomeTp (4EMOHCTPALMNOHHBINT0H)

— MaHomeTp AeMOHCTPaUNOHHbIN

— Pblvar- nMHenka geMoHcTpaunoHHas

— [Mpunbop ons geMoHCTpaunn AaBnNeHNa BHYTPU XXUAKOCTU

— Tpybka ona 4eMOHCTpauUmMmn KOHBEKLNN

— [urpomeTp NcuxpomeTpmnyecKum

— [Mpnbop onsa geMoHCTpaumu AaBneHnst BHYTPU XULOKOCTH

— [Npunbop ons gemMoHcTpaunm TennIoNPOBOLHOCTM Ten

— lNpunbop ons geMoHCTpaumnm ra3oBbiX 3aKOHOB

— Tpybka onst AeMOHCTpaL MM KOHBEKLMU B XXNOKOCTU

— [Mpnbop onsa npeBpaLLeHNs CBETOBOW SHEPTNN

— MawwuHa anektpodopHasd

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

— [Npubop ons AemMoHCTpauun 3aBUCUMOCTM COMPOTUBIEHUS NPOBOAHMKA OT ANn-

Hbl, CEYeHMUs1, MmaTepuana.

MHdopmaLunoHHbIe CTeHAb!:

LUkana ANEKTPOMAarHMTHbIX BOJTH

MexxgyHapogHasi cuctema eamHuy, (cu)

— MpucTtaBkn ans o6pa3oBaHUiA KpaTHbIX U AONbHbIX €4UHNL

dunsnyeckmne NOCTosIHHbIE

Tabnuua xum. dnementoB [1.. MeHpeneeBa

Tabnuubi:

1.0OcHOBHbIE (POPMYIbl MONEKYSIAPHON PU3MKK
2.['a3oBble 3aKOHbI. YpaBHeHue KnanenpoHa
3.0nekTpusauus Ten

4.3neKTpocTaTuka. 3aKOH KyrioHa

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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5.[lennmMocCTb anekTpn4eckoro 3apsga

6./ICTOYHMKM 3NeKTpUYecKoro Toka

7.9neKTpuYecKknin ToK

8.Cuna Toka. AMnepmeTp

9.3akoH Oma gnst yyacTka uenm

10.MOCTOSAHHBIN TOK. DNEKTPUYECKOE HaNpsKeHne

11.PaboTta 1 MOLLHOCTb 3MEKTPUYECKOro TOKa

12.MocnepoBaTtenbHoOe coeanHeHne NPOBOAHNKOB

13.MapannensHoe coeanHeHe NPOBOLHUKOB

14.MarnutHoe none. Cuna amnepa. Cuna JlopeHua

15.Konebanuns. YpaBHeHNe rapMOHNYeCKOro konebaHus

16.CBoboaHbIe anekTpuyeckune konedbaHna. KonebatenbHbln KOHTYP
17BbIHY>XOEHHbIE 3NEKTPOMArHMTHbIE konebaHus

18.BonHoBble cBoncTBa cBeTa. MHTepdepeHunsa. Aundpakums
19.M'eomeTpuyeckas ontuka. OTpaxeHue ceeTa. [NpenomneHue ceeta. JIMH3bI
20.PoToadhdhekT

21.MpsamonuHernHoe asmxeHne OcHoBHble dopmyrbl CBo6oaHOE NageHue
22.[lInHamuka. BTopon 3akoH HblOTOHa

23.[1Bm>XeHune Ten nog AeNCTBMEM CUIbI TSXKECTHN

24 .3aKoHbl COXpaHEeHUs1 B MeXaHUKe

HarnsgHble nocobus:

— Mogenb geuratens (nabopartopHas)

— Mopgenb gBuratens BHyTPEHHEro CropaHus

— Mogenb «kpuctannmyeckas peLueTka NnoBapeHHOM Conm»
— Mogenb «anekTpoMarHUTHOro pene»

— Mogenb ona AeMoHcTpaunuii NMMHUIA MarHUTHOTO MONS

MynbTumeguinHoe obopyaoBaHue: Tenesmsop, DVD — npourpbiBatenb, NpoekTop
KOMnMbloTEp.

BugeoTteka:

— OnektpoctaTuka (Il pasgen).

— [llocTosiHHbIM anekTpuyeckun Tok (Il pasgen).

— OnektpomarHntTHas nHaykums (Il pasgen)

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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— [eomeTpuyeckas ontuka. Jinnzbl. (11l pasgen)
— OnektpomarHuTHble konebanus. (Il pasgen).
— OnektpomarHutHble BonHsbl (Il pasgen).

— KsaHTOBbIE ABNeHus (IV pasgen).

— WNany4denuna n cnektpsl (IV pasgen).

- SﬂeKTpVI‘-IeCKI/II7I TOK B pa3HbIX cpefax

MporpammHoe obecnedenune: Microsoft Volume Licensing Service Center, Kog co-
rnaweHunsa V9002148, ¢ 30.06.2016 no 30.06.2022r; JInueH3anoHHbI cepTudmkat Ne17EO-
171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 no 13.03.2020 r

PEKOMEHOYEMAA NUTEPATYPA
Ona ctyaeHToB:

1. [OmutpueBa B.®. dusmka gna npodeccui n cneumanbHOCTEN TEXHUYECKOro
npoduns: y4ebHuk onsa obpasoBaTenbHbIX ydpexaeHun cpeq. npody. obpasosaHnsa. — M.,
2017.

2. OmutpueBa B.®. dusmka ansa npodeccun n cneumnanbHOCTEN TEXHUYECKOro
npoduns. COopHuUK 3agay: y4yeb. nocobme gnsi obpasoBaTeribHbIX yYpexaeHun cpea.
npod. obpasoBaHus. — M., 2017.

3. Omutpuesa B.®., Bacunbes J1.. dusmnka gna npodeccun n cneumanbHOCTEN
TexHuyeckoro npoduns. KoHTponbHble maTepuanbl: y4eb. nocobus ana yvpexgeHuin
cpea. npod. obpasosaHus /— M., 2017.

4. OmutpueBa B.®. dusuka ana npodeccuin U crneumanbHOCTEN TEXHUYECKOro
npoduns. JlabopaTopHbIi NpakTUKyMm: yd4eb. nocobus ons ydpexaeHnn cpeq. npod. o6-
pasoBaHus / B.®.Imutpuesa, A. B. Kopxyes, O. B. MypTtasmHa. — M., 2017.

5. Tpocpumosa T. U., dupcos A. B. dusuka ans npodeccun n cneumanbHOCTEN

TEXHUYECKOro U eCTECTBEHHO-Hay4YHoro npodunen: PeweHuns 3agady. — M., 2017.

Onsa npenogaBaTenemu:

1. KoHctutyums Poccurckon degepaumm (MpuHATa BCEHAPOAHbIM rOfI0COBaHMEM
12.12.1993) (c yyeTOM MOMpaBoOK, BHECEHHbIX heaeparnbHbIMU KOHCTUTYLIMOHHLIMU 3aKO-
Hamn P® o nonpaBkax kK KoHcTuTyuun PO ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-
®K3) // C3 P®. — 2009. — Ne 4. — CT. 445.
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2. ®epepanbHbit 3akoH OT 29.12. 2012 Ne 273-93 (B pea. dheaepanbHbIX 3aKOHOB
oT 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-d3, 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., BHeceHHbIMU PefepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-93) «O6 obpasoBaHuu
B Poccunckon degepaunny.

3. [Mpukasz MuHucTtepctBa obpasoBaHus n Haykun PO «O6 yTBepxaeHun dene-
panbHOro rocygapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpeaHero (MosiHoro) obuiero
obpasoBaHua» (3apernctpupoBaH B MuHiocte PO 07.06.2012 Ne 24480).

4. T[pukas MuHobpHaykm Poccum ot 29.12.2014 Ne 1645 «O BHECEHUN N3MEHEHWUI
B lNpuka3s MuHuctepctsa obpasoBaHus n Hayku Poccuinckon ®epepaumm ot 17.05.2012 Ne
413 “O6 yTBepxaeHUn hegepanbHOro rocygapcrBeHHOro obpasoBaTtesibHOro craHgapTta
cpegHero (nonHoro) obuiero obpasoBaHUNA”».

5. Tpukas MuHuctepctea obpasoBaHuss u Haykm PO ot 31 gekabps 2015 r. N
1578 "O BHECEeHuu N3MEHEHNN B deaeparnbHbIn rocyaapCTBeHHbI
obpasoBaTtenbHbli  CTaHAApT cpedHero obuwero obpasoBaHUs,  YTBEPXKOEHHbIN
npukaszom MwuHucTepcTBa obpasoBaHus u Haykm Poccuinckon Pepepauum ot 17 masa
2012 r. N413"

6. [lMucbmo [lenapTameHTa rocyaapCTBEHHOM MOMAUTUKM B cdepe NMOAroTOBKM pa-
6oumnx kagpos 1 AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHgaumnmn no
opraHuMsauun nonyyeHust cpegHero obuiero obpasoBaHus B npegenax ocBoeHus obpaso-
BaTerbHbIX NpOrpamMm cpefHero npodeccrmoHanbHOro obpasoBaHnsa Ha 6a3e OCHOBHOroO
obuiero obpasoBaHna ¢ y4eTom TpeboBaHUN defepanbHbiX rocyaapcTBeHHbIX obpa3oBa-
TenbHbIX CTAH4APTOB M Nory4aemMon Npodeccmum unm cneumanbHOCTU cpeaHero npodec-
CMOHanbLHOro o6pasoBaHUsA».

7. lNpumepHaa ocHoBHaa obpasoBaTenbHas nporpamma cpegHero obulero
obpasoBaHusa, ogobpeHHass  peweHveMm  dedepanbHoro  y4ebHO-MeTogMyeckoro
o0beanHeHus no obemy obpasoBaHuto (MPoTokon oT 28 utoHs 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. — Ct. 133.

9. [OmutpueBa B.®., Bacunees J1.N. dusunka gns npodeccmin n cneumnanbHOCTEN

TexHM4Yeckoronpounsa: MeTogmyeckmne pekomeHgaumn: metoq. nocodbme. — M., 2010.

LokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx



KeiPK KMPK BFAP® ®IEOY BO «KITY»

Pann: MO — 26.02.03.0Y[.12.PM | DU3VKA |  C.41/44

1.

MHTepHeT- pecypchl:

www.fcior.edu.ru (PegepanbHbii LEHTP MHGOPMaLMOHHO-06pa3oBaTENbHbIX

pecypcoB).

2.
3.
4.

coB).

7.

www.dic.academic.ru (Akagemuk. CrnioBapu 1 sHUMKNonegum).

www.booksgid.com (Books Gid. SnektpoHHas 6ubnumoTeka).

www.globalteka.ru (Fnobanteka. MobanbHas 6ubnmMoTeka HayudHbIX pecyp-

www.window.edu.ru (EanHoe okHO gocTyna k o6pa3oBaTernbHbIM pecypcam).

www.st-books.ru (Jlyywasa yuebHas nutepatypa).

www.school.edu.ru (Poccunckmin obpasoBaTtenbHbii noptan. JOCTynHOCTb, Ka-

4ecTBO, 3PPEKTUBHOCTD).

8.

9.
3uKa).

10.

www.ru/book (3nekTpoHHas GubnunotevHas cuctema).

www.alleng.ru/edu/phys.htm (O6pasoBaTesnibHble pecypcbl IHTepHeTa — Pu-

www.school-collection.edu.ru (EguHas konnekumsa umdgposbix obpasoBaTenb-

HbIX PECypCOB).

11.
12.
13.
14.
15.
«KBaHT»).
16.

https//fiz.1september.ru (y4ebHo-meTOaANYeCKasa raseTta «dPusmka).

www.n-t.ru/nl/fz (Ho6enesckne naypeatbl no oumsuke).

www.nuclphys.sinp.msu.ru (AaepHas duauka B IHTEpHETE).

www.college.ruffizika (MogroToBka K EIMJ).

www.kvant.mccme.ru (Hay4Ho-MonynsapHbIn U3NKO-MaTemMaTUYEeCKUn XypHar

www.yos.ru/natural-sciences/html (ecTecTBEHHO-Hay4HbI XypHan Ansi Mosio-

aexu «[yTb B HayKy»).
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9 MNAHUPYEMBbIE PE3YJIbTATbI U3YHYEHUA YHYEBHOIO NMPEAMETA

KoHTponb 1 oueHka pe3ynbTaToB OCBOEHUS y4eBOHOM OUCUMUMIMHBI OCYLLECTBNSET-

cs npenogasBaTeneM B MpoLecce NpoBeAeHUs TECTUPOBaHUS, a Takke BbINOMHeHNUs oby-

YyarwmnmmMmncA na6opaToprlx pa60T, nHaonsmayasnbHbIX 3aJaHuin, uccnenoBaHUM, npome-

)KyTO‘JHOVI artrecrtauunn.

Pe3ynbTatbl 06y4eHus

MpeameTHbIE

MeTanpe,qme'erle,
JINYHOCTHbLIE

®opMbI U MeToAbI KOHTPOJISA U OLIEHKU pe-
3ynbTaToB 06Gy4eHus

CMbIC NOHATUI: dU3MYEcKoe SBMeHue, 3a-
KOH, runoTesa, Teopus, BeLLEecTBo, none, Bon-

Onpoc (MHOVMBMaYanbHbIN,

NMMCbMEeHHaA MNMpoBepkKa, TeCTUupoBaHue, npoBepka

(PPOHTanbHbLIN),

3HaHWIA CaMOCTOSITENIbHO OLEHMBATb MHAOpP-
Mauuio, coaepatlytocs B coobuieHusax CMA,
|/|HTepHeTe, HAYy4YHO-NONyNApPHbIX CTaTbAX.

Ha, OTOH, aTom, aToOMHOe SApo, MraHeTa, OK1-10 BbINOMHEHUSA BHeayaWTOPHOW CaMOCTOATENbHOW
3Be3aa, ManakTuka; paboTbl; 9K3aMeH.
CMbICIT  (PM3NYECKUX BENWYUH:  CKOPOCTb, Onpoc (MHOMBMaYyanbHLIN, bpOoHTanbHbIN),
YyCKOpeHune, macca, cuna, UMnynbC, dHeprus, 0K 1-10 MUCbMeHHas NnpoBepka, TecTMpoBaHMe, NpoBepka
Temneparypa, 3apsa v T4. BbIMOSIHEHUSI BHEAyAMTOPHOW CaMOCTOSITENbHOMN
paboTbl; 9K3aMeH.
CwMmbicn dm3nyeckmx 3akoHoB: «MexaHukny, Onpoc (nMHanBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-
«TepMoguHamukny, «ONEKTPOANHAMUKNY, OK 1-10 MEHHasi nNpoBepKa, TeCTUpPOBaHWE, NpoBepKa Bbl-
«KBaHTOBOWN PUN3NKMY; NOMHEHNS CaMOCTOATENbHON paboThl; 9K3aMeH.
Bknag poccuicknx n 3apyBexHbIX Y4YeHbiX, Onpoc (MHOvBMayanbHLIN, bpoHTanbHbIN),
OKasaBLUMX Hauborbluee BNWsSHWE Ha pasBu- nMCbMEHHasi MpoBepka, TECTUPOBaHNe, Nposepka
TMe PU3nKN. OK 1-10 BbINOMHEHNST BHeayAUTOPHbIX CaMOCTOSATENbHON
paboTbl; paboTa Ha WHTEPaKTUBHbLIX 3aHATUSAX.
3K3aMeH.
OcCBO€EHHbIe YMEHUA:
OnucbiBaTb M 06BACHATL hmanyeckue siene- OK 1-10 JdemoHcTpaums, uHAMBUAYyanbHOE BbINONHEHNE
HWS 1 CBOWCTBA Ten, 3aaHuUi; 9K3aMeH.
MpvBOAUTL NpMMeEpPbI NPaKTUYECKOro MCMOsb- OK 1-10 KoHTponb BbINOMHEHWUS camocToATeNbHbIX 3ada-
30BaHUS (PU3NYECKNX 3HAHWUI; HWA: 3K3aMeH.
OTnuyaTthb rMNoTesbl OT HayYHbIX OTKPbLITUNR; Onpoc (MHAvMBMAYanbHbIA, OPOHTAMbHLIN), MNUCH-
OK 1-10 MEHHasi npoBepkKa, TeCTUpPOBaHWE, NpPoBepKa Bbl-
NOMHEHNS CaMOCTOATENbHON paboThl; 9K3aMeH.
MpuMeHATbL NOMyyYeHHble 3HaHWA ANS pelue- OK 1-10 KOHTpOmnb BbINOMHEHUS CaMOCTOSATENbHbIX 3aa-
HUSA PUINYECKNX 3aday; HWIA; 9K3aMEH.
OnpepensTe xapaktep hM3NYecKoro npouec- OK 1-10 Onpoc (MHAVMBMAYanbHbIA, OPOHTAMbHbIN), MNUCH-
ca no rpadwvky, Tabnuue, dopmyne; MeHHas NpoBepKa, TECTUPOBaHNE, 3K3aMeH.
VMcnonb3oBate nabopatopHoe M OEeMOHCTpa- OK 1-10 MpoBepka BbLINOMHEHUA CaMOCTOATENbHON pabo-
LMoHHoe obopyaoBaHue; Tbl; 9K3aMEH.
N3amepaTb psa uanyeckux BenuyuH, npeg- Onpoc (uHAMBMAyanbHbINA, OPOHTanbHbIN), pabo-
CTaBnAsa pesynbTaTbl MU3MEPEHUS C YYETOM UX OK 1-10 Ta Ha UHTEPaKTUBHbIX 3aHATUAX, 9K3aMeEH.
NOrpeLLIHOCTEN;
[Jenatb BbIBOABI HA OCHOBE 3KCMEepUMeHTasb- Onpoc (MHAvMBMAYanbHbIA, OPOHTAMbHLIN), MNUCH-
HbIX AaHHbIX; MeHHas nNpoBepKa, TeCcTMpoBaHWe, NpoBepka Bbl-
OK 1-10 NMOMHEHWS  BHEayAWTOPHbLIX  CaMOCTOATENbLHOWN
paboTbl; paboTa Ha WHTEPAKTUBHbLIX 3AHATUSAX,
9K3aMeH.
Wcnonb3oBatb npuobpeTeHHble 3HaHus 1 Onpoc (MHaMBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-
YMEHUS B NPaKkTUYeCcKon AeATenbHOCTW U Mo- MeHHasi NpoBepKa, TecTMpoBaHWe, NpoBepka Bbl-
BCEAHEBHOWN XW3HU: MONMHEHNS  BHeayAWTOPHbIX  CaMOCTOSATENbHOW
a) ans obecneyeHns 6e30nacHOCTU XusHene- paboTbl; paboTa Ha WHTEPaKTUBHbLIX 3aHATUSIX,
ATENbHOCTY, 3K3aMeH.
OK 1-10
6) OLEHKN BNUSHUS Ha OpraHu3M YeroBeka u
Apyrue opraHuambl 3arpsi3HeHNst OKpy>KaroLemn
cpenpl,
B) pauMOHanbHOro MNPUPOAONONb30BaHNA W
3aLWMThI OKpYXatoLLen cpedbl
BocnpvHumaTe M Ha OCHOBE MOMYyYeHHbIX OK 1-10 Onpoc (MHAMBMAYyanbHbIA, OPOHTANbHbLIN), NUCb-

MeHHasA MNnpoBepKa, TeCTupoBaHne, NpoBepka Bbl-
NOJSTHEHUS CaMOCTOATENBHOMN paGOTbI; OK3aMeH.
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