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1 NOACHUTEJNIbHASA 3AMNMUCKA

Mporpamma obuieobpasoBaTtenbHOM y4ebHOM ancumninHbl «Pusnkay npegHasHa-
yeHa ANa u3ydeHnsa u3nkn B npodpeccrmoHarnbHbiXx 0bpasoBaTenbHbIX OpraHu3aunsax
ClMNoO, peanusyowux obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B
npegenax 0CBOEHUs1 OCHOBHOWM npodheccmoHanbHon obpasoBaTtenibHon nporpammbel CIMO
(OMNOnMn Cro) Ha 6a3e ocHoBHOro obuiero obpasoBaHUsA NPy NOLIOTOBKE CNeuuanncTos
cpegHero 3BeHa no cneuuansHoctn 09.02.07 «MHOpMaUNOHHbLIE CUCTEMbI U Nporpam-
MUPOBaHUEY .

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuwero obpa-
30BaHus, NpeabsaBnseMblX K CTPYKTYpe, COOepXKaHUo U pesyrbTaTtamM OCBOEHUSA y4ebHOoM
ANCUMNIMHBbL «Pur3mkay, B COOTBETCTBUM C PekomeHaaumamMm no opraHnsauumn nonyvyeHus
cpeaHero obuwero obpasoBaHus B npegenax OCBOeHMs obpasoBaTerbHbIX Mporpamm
cpegHero npodeccnoHansHoro obpasoBaHnst Ha 6a3e 0CHOBHOro obuiero obpasoBaHus C
yyeToM TpeboBaHun defeparnbHbiX rocygapcTBeHHbIX 0bpasoBaTesibHbIX CTaHOAPTOB U
nosiydaemMon cneumanbHOCTU cpefHero npodeccuoHansHoro obpasosaHus (Nucbmo [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 obuemy obpa3oBaHMIO (NPOTOKON
oT 28 noHA 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «dusmka» HanpasneHo Ha OOCTMXKEHUE cneayroLlmx ue-

*  OCBOEHME 3HaHUM O dpyHOAMeHTasbHbIX (PU3NYECKUX 3aKOHax M NpuUHUMnax,
nexawlmx B OCHOBE COBPEMEHHOWN (PM3MYECKOM KapTUHbI Mnpa; Hanbosiee BaXHbIX OTKPbI-
TMAX B ob6nactv uankm, okasaBlUMX onpedensioliee BrMSHUE HA pasBUTUE TEXHUKU U
TEXHOJSIOrMu; MeToax Hay4yHoro no3HaHnsa Npupoabl;

*  OBfageHue yMeHusMu NpoBOAUTbL HabnaeHuda, nraHMpoBaTbh W BbINOSHATL
3KCNEepUMEHTHI, BblABUraTb MMNOTE3bl U CTPOUTL MOLENN, NPUMEHATL NOMYyYEHHbIE 3HAHUS
no guaumke Ans o6bACHEHNA pa3HOOOpa3sHbIX PUNYECKMX ABMEHUN N CBONCTB BELLECTB;
NnpakTU4eCcKn UCnonb3oBaTbh (puUsnyeckne 3HaHus; oueHuBaTb LJOCTOBEPHOCTb €CTECTBEH-
HO-Hay4YHOW MHJOpMaLmK;

*  pasBuTME NO3HaBaTESIbHbIX MHTEPECOB, NHTENNEKTYaNbHbIX U TBOPYECKUX CNO-
cobHocTen B npouecce NpuobpeTeHnss 3HaHUN U YMEHUIN MO (PU3nKe ¢ UCNonb3OBaHNEM

PasnnYHbIX UICTOYHUKOB MHpOPMaLIMM U COBPEMEHHbBIX MHPOPMALIMOHHBLIX TEXHONOMUIA;
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*  BOCMUTaHWE YBEXOAEHHOCTM B BO3MOXHOCTU MO3HAHUS 3aKOHOB MpUpoLbl, UC-
Nnosfib30BaHUA LOCTUXEHUA (PU3MKM Ha 6naro pasBuMTUS YErOBEYECKOW LMBUAN3ALUUK,
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 JOCTUXXEHWI, YyBCTBA OTBETCTBEHHOCTU 3a 3aLLMTY OKpYXKatoLLen cpeabl;

*  UCNONb30BaHME MPUOBPETEHHbIX 3HAHUA U YMEHWUA ONSA peLlleHust npakTuye-
CKMX 3a[ay NoBCEOHEBHON XM3HN, obecnevyeHnss 6e3onacHOCTU COOCTBEHHOM XU3HU, pa-
LMOHAanNbHOro NpMpoaonosib30BaHNsA U OXpaHbl OKpYXKatoLWen cpeabl U BO3MOXHOCTb Mpu-
MEHEHUSI 3HaHU NpU peLleHnn 3a4ad, BO3HUKaKLWMX B nocneayroLwen npodeccmoHarb-
HOWN OeATEeNnbHOCTM.

B nporpammy BKNOYEHO copepxaHue, HanpaBfieHHOoe Ha (bOpMUPOBaHUE Yy CTy-
JEHTOB KOMMNEeTEeHUUI, Heobxoammblix ans kadectseHHoro ocsoeHusa OOl CIO Ha 6a3e
OCHOBHOro obuiero obpasoBaHust C MoNyyYyeHMeEM cpegHero obuwero obpasoBaHus; Npo-

rpaMmmbl NOArOTOBKKU crieumnanucToB cpeaHero 3seHa ([MMNCC3).

2 OBLLUAA XAPAKTEPUCTUKA YYEBEHON OUCLUMNUHBbI « DU3UKA»

B ocHoBe yuebHon ancumnnuHbl «Pursmka» NexuT yctaHoBka Ha dOpPMUPOBaHMUE Y
oby4yaembix cucTeMbl 6a30BbIX MOHATUA PU3MKK U NPEeACTaBEHUA O COBPEMEHHON OU3Nn-
YeCKOW KapTMHe Mupa, a Takke BblpaboTka YMEeHU NpUMEHATb (oU3ndeckne 3HaHNS Kak B
npoeccrnoHanbHON AEeATENbHOCTU, TakK U NS PeLUeHUs XXU3HEHHbIX 3aau.

MHorve nonoxeHusi, passMBaemMble (PU3NKOW, pacCcMaTpPUBaAKOTCA KakK OCHOBa CO-
3[@aH1Sa N UCMOMNb30BaHNS UHPOPMALMOHHBIX U KOMMYHUKaLMOHHLIX TexHonornn (UKT) —
OfHOro M3 Hambornee 3Ha4YNUMbIX TEXHOMNOIMYECKMUX OOCTUXKEHUN COBPEMEHHOW LMBUNN3a-
.

®un3uka gaet KoY K NOHUMaHUIO MHOTOYUCIIEHHbIX SBIIEHUN Y NPOLIECCOB OKpYXa-
owero mupa (B eCTeCTBEHHO-Hay4HbIX 06nacTax, Counosiornn, SKOHOMUKe, A3blke, NuTe-
paTtype u gp.). B cdusmke dopmupytotcs MHOrve Buabl OeATENLHOCTU, KOTOPblIE UMEKT
MeTanpegMeTHbIN xapaktep. K HUM B nepByto oyepedb OTHOCATCSH: MoAenvpoBaHue ob6b-
eKTOB U TMpOLEeCcCoB, [MPUMEHEHWE OCHOBHbIX METOAOB [MMO3HaHUSA, CUCTEMHO-
WHOPMAUNOHHBLIN aHanua, POopMynMpoBaHWe ruMnoTes, aHanu3 U CUHTEe3, CpaBHEHWe,
obobLeHne, cuctemaTnsaums, BbliBNEHNE MPUYUHHO-CNEOCTBEHHbIX CBA3EN, NOUCK aHa-
noros, ynpasneHne obbektamn n npoueccamu. VIMeHHO aTa gucumninHa no3BosiseT no-

3HAaKOMUTb CTyOEeHTOB C Hay4YHbIMKU MEeTOA4aMN NO3HaAHUA, HAYHYUTb UX OTIINYaTb T<MNOTe3y

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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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 MHCTpymeHTapus. CkasaH-
HOe MO3BONseT paccMmaTpmBaTb (PU3MKY Kak METaguMCUMNNHY, KOTopas npefocraBnseT
MeXOMCUUNIIMHAPHBIV S3bIK AN9 ONMCaHUs Hay4YHOW KapTUHbI MUpa.

dusmka aBnseTcs cuctemoobpasyrowmm ¢akTopoM Ans eCTeCTBEHHO-HaYy4YHbIX
y4yeObHbIX NpeaMeToB, NOCKOSbKY (PM3MYECKME 3aKOHbI fexaT B OCHOBE COAEPXaHUs Xu-
MuK, Guonoruun, reorpacnn, aCTPOHOMUN U cneumnarnbHbIX AUCUUNNNH (TEXHUYECKas Me-
XaHWKa, aNEeKTPOTEXHUKA, SNEKTPOHUKA 1 Ap.). YyebHaa ancumnnunHa «dusmka» cosgaet
yHMBepcanbHyto 6a3y ans msydeHms obuienpodeccnoHanbHbIX U crneumnanbHbIX AUcun-
NNWH, 3aknagpiBas pyHA4aMeHT ansa nocnegyoilero obyvyeHms cTyaeHToB.

O6nagasa norn4yeckon CTPOMHOCTLIO M OMMPAasiCb Ha JKCNepuMeHTanbHble akThbl,
yyebHasa ancumnnuHa «dPusmka» popmMupyeT y CTYAEHTOB MOASIMHHO Hay4yHOE MUPOBO3-
3peHne. Pnsnka sIBNSETCA OCHOBOW YYEeHUs O MaTepmanbHOM MUPE U peluaeT npobnemsi
3TOro Mupa.

N3yyeHne unankm B npodeccnoHanbHbiXx 0bpasoBaTenibHbIX OpraHu3auusix, pea-
nmnsyrowmx obpasoBaTenbHYO nNporpammy cpegHero obuero obpasoBaHus B npegenax
ocBoeHunsa OlMOI CIrNO Ha 6a3e ocHoOBHOro obuiero obpasoBaHusl, MUMeeT CBON 0COBEHHO-
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 CaMOCTOATENbHOW paboThbl CTY4EHTOB.

Mpu ocsBoeHnn cneunanbHocTen CINO TexHunyeckoro npoduns npogeccrnoHanbHo-
ro obpasoBaHus husnka nsydaetca 6onee yrnybrneHHo, kak npodunbHaa yyebHaa gmc-
UUNAWHA, yYnTbiBaloLwasa cneunduky ocBanBaeMblx cneunanbHOCTEN.

B copepxaHum y4ebHoM aAncumMnimMHbl No ounsnke npu NogroToBke 0ByyaroLnXCs no
crneumanbHOCTAM TeXHUYeckoro npodmnsa npodgeccnoHanbHoro obpasoBaHust NPousb-
HOW COCTaBNAKLWEN ABNSETCA pa3gen «OneKkTpoanHaMmmnkay, Tak Kak 60mblLIMHCTBO Npo-
deccnit n cneymnanbHOCTEN, OTHOCALLMXCA K 3TOMY Npodunto, CBA3aHbl C 3NEKTPOTEXHU-
KOW N 3NEKTPOHUKOWN.

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

M3y4eHne obuieobpasoBaTtenbHoOM y4ebHon ancumninibl «Pnsmnka» 3asepliaeTcs

nogsegeHnemM MUToroe B Q)opme 9K3aMeHa B paMKax atrteCtauunn CTygeHTOoB B npouecce
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ocBoeHuna OlOI CIO ¢ nony4yeHnem cpegHero obuiero obpasosanus (MMCC3).

3 MECTO YYEBHOM AUCLMNNUHbI B YYEBEHOM MNAHE

YyebHaa gucumnnuHa «Pusmka» senseTca yv4ebHbiM npegMeTtoMm no BbiGopy w3
obsizaTtenbHon npegmeTHon obnactn «EctectBeHHble Haykmy PIOC cpegHero obuiero
obpa3oBaHus.

B npodeccnoHanbHbix obpasoBaTenibHbIX OpraHu3auusax, peanusylowmx obpaso-
BaTemnbHyl nporpammy cpegHero obuiero obpasoBaHusa B npegenax ocsoeHuss OOl
CIO Ha 6a3e ocHoBHOro obuiero obpasoBaHus, yuebHasa gucumnnmHa «dPusmka» nayya-
eTca B obueobpasoBatenbHoM uukne ydebHoro nnaHa OO CrNO Ha 6a3e OCHOBHOroO
obuero obpasoBaHus ¢ nonydeHnem cpegHero obuwero obpasosanus (MNMNCC3).

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

CIMO cooTtBeTcTBYlOLWLErO NPOhmna npodeccuoHanbHoro obpasoBaHus.

4 PE3YNbTATbl OCBOEHUA YYEBHOW OUCLMUMIUHDI

OcBoeHune cogepxaHuna ydyebHon gucumnnuHbl «dusmnka» obecneunBaeT OOCTUXE-
HWe cTygeHTaMu cnegywmnx pesynbTaToBs:

*  JINYHOCTHbIX:

— YyBCTBO FOpAOCTU U YBAXEHUSA K UICTOPUM U OOCTUXKEHUAM OTEYECTBEHHON PU3N-
YEeCKOW HayKu; (Ppn3nyeckn rpamMoTHOE noBefeHne B NpodecCnoHanbHON eATeNIbHOCTU U
ObITY Npn obpalieHnn ¢ npudopamu 1 yCTponcTBamu;

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

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

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

— YMEHWe BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLLEHUS B KOMaHAe no peLue-
HMIO OOLLMX 3a4av;

— YMEeHMue ynpaBnAaTb CBOEWN MoO3HaBaTENbHON OEeATENbHOCThIO, npoBoanTb camMo-

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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OLEHKY YPOBHSA COBCTBEHHOIO MHTENNEKTyanbHOro passuTus;

*  MeTanpeaMeTHbIX:

— MCMNOJSIb30BaHWe pasnu4YHbIX BUOOB NO3HaBaTeNbHOM OeATEeNbHOCTU ANA 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 CMHTe3a, cpaBHeHusl, 0606LeHNs, cnctemaTunaa-
LUK, BbISBMEHUS NMPUYUHHO-CIEACTBEHHbIX CBA3EW, NOMCKa aHanoros, oOpMynnMpoBaHUS
BbIBOJOB AN U3YYEHUS PasfnyHbIX CTOPOH (PU3NYecknx obbekToB, SABMEHUA U npouec-
COB, C KOTOPbIMM BO3HMKaAET HEOOXOAMMOCTb CTarnkMBaTbCs B NpodyeccuoHansHom cadepe;

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

- YMEHMEe UCMOonb30BaTh PasfUyHble UCTOYHUKM A58 NONydYeHUss U3nN4ecKon MH-
dopmaumu, oueHnBaTb ee JOCTOBEPHOCTD;

— YMEHMe aHanuMampoBaTh U NpeacTaBnsaTb MHPOPMAaUUIO B pasfnnyHbiX BUaax;

- yMeHune nybnu4Ho npeacrtaBnsTb pe3ynbTaTtbl COOCTBEHHONO UCCNeoBaHWs, Be-
CTM OUCKYCCUM, OOCTYMHO U FapMOHUYHO codeTasi coaepxaHve u opMbl npeacrasnse-
MOW MHpopMaLnu;

*  npeAMETHbIX:

— chOpMMPOBAHHOCTL MpPeaCcTaBfieHNN O pPonn U MecTe (PU3MKM B COBPEMEHHOM
Hay4yHOW KapTUHE MMpaA; NOHUMaHME PU3MYECKOW CYLLHOCTWU Habnogaembix Bo Bceneh-
HOW SIBMIEHUN, POnn (PU3NKN B (POPMUPOBAHNN KPYro3opa U oyHKLUMOHANIbHON rpaMoTHO-
CTW YenoBeKa Onsl peLleHunst NpakTUYeckmx 3agav;

— BrageHue ocHoBomnonararwymMmm guandeckumm NoHATUAMM, 3aKOHOMEPHOCTAMN,
3aKOHaMn 1 TeOopUsIMU; yBEPEHHOE UCMOoNb3oBaHNe ouU3nN4eckon TepMUHOMNOMMN N CUMBO-
NWKK;

- BrageHne OCHOBHbIMW MEeTOAAaMM Hay4yHOro MO3HaHUA, UCNOSTb3yeMbIMU B OU3N-
Ke: HabngeHneMm, onncaHneM, N3MepeHNEM, 3KCNEPUMEHTOM;

- ymeHus obpabaTbiBaTb pesynbTaTbl U3MEPEHWUN, OBHapyXuBaTb 3aBUCMMOCTb
Mexay Pm3nd4ecknmMmn BennymHamMmm, o6bACHATbL NONyYeHHbIE pe3ynbTaThbl U AenaTb BbIBO-
Abl;

— CPbOPMMPOBAHHOCTb YMEHUS pellaTb PU3NYeckme 3agayu;

- CCbOpMI/IpOBaHHOCTb YMEHUA NMPUMEHATb NOoJlyYeHHble 3HaHUA Ond 00 BbACHEHUSA

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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YyCnoBun NpoTekaHna U3NYeCKUX SBIEHUN B Npupoae, NpodeccmoHansHon cgepe n ans
NPUHATUSA NPaKTUYECKUX peLleHniA B NOBCELHEBHOW XU3HW;

- cOpPMMPOBAHHOCTb COBCTBEHHOW MO3ULUKN MO OTHOLUEHUIO K (PU3NYECKOWN WH-
dopmaumu, nony4aemMomn n3 pasHbiX UICTOYHUKOB.

B pesynbTaTe udydeHus OUCLMNIIMHBLI Y OBy4aroLmxcs OPMUPYIOTCH 3NEMEHTHI
cnegyrowmnx obLmMx KOMNeTeHUMNI:

OK 01. BbibupaTtb cnocobbl pelieHus 3agady npodeccuoHanbHON OeATENbHOCTMH,
NPUMEHNTESIbHO K PasfiIMYHbIM KOHTEKCTaM;

OK 02. OcywectBnatb NOUCK, aHanM3 M UHTepnpeTaumio nHdpopmaumm, Heobxo-
OVUMOW 4115 BbINONHEHNA 3a4a4 NpodyeCcCnoHanbHON EeATENTbHOCTH;

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

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

OK 05. OcywectBnaTb YCTHYIO U MUCbMEHHYID KOMMYHUKaLMIO Ha rocydapCTBEH-
HOM ca3blke Poccunckon ®egepauum ¢ y4eToMm 0CobeHHOCTEN CoOUManbHOro N KynbTYPHOro
KOHTEKCTa;

OK 06 T[lMpossBNATb rpakgaHCKO-NaTPMOTMYECKYIO MNO3ULMIO, OEMOHCTPUMPOBATb
OCO3HaHHOEe NnoBefeHMe Ha OCHOBE TPagULMOHHBIX 0OLieYyenoBeyecknx LIeHHOCTeNn, npu-
MEHSATb CTaHAapPTbl aHTUKOPPYMNLUMOHHOIO NOBEAEHUS;

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

OK 09. Wcnonb3oBaTb MHGOPMALNOHHbLIE TEXHOMOMMN B NPOdeCCUOHanbLHON aes-
TEeNbHOCTY;

OK 10 TMonb3oBaTbca NpodecCnoHanbHOW AOKYMEHTaunen Ha rocyaapCTBEHHOM
N UHOCTPAHHOM SI3blKaX.

OK 11 Ncnonb3oBaTb 3HaHWs MO (PMHAHCOBOW rPaMOTHOCTW, NNaHMpoBaTb MNpea-

NPUHUMATESLCKYIO AeATENbHOCTb B NpodyeccrnoHarnbHom chepe

5 COOAEP>XAHUE YYEBHOW OUCLMUMNIINHDI

BBepeHune
dusmka — pyHOaMeHTanbHasa Hayka o npupoae.
EcTecTBEHHO-Hay4HbI METOA NO3HAHWUSA, ero BO3MOXHOCTM U FpaHnLbl NPUMEHMU-

MOCTU. DKCNEePUMEHT 1 Teopus B npoLecce no3HaHus npupoasl. MogennposaHue pusun-
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YeCKMX SABMEHNN 1 npoLeccoB. Ponb akcnepnmeHTa 1 Teopun B Nnpouecce No3HaHus npu-
poabl. Pusnyeckasn BennumnHa. lNorpeiHOCTM namepeHnin omnandecknx BenmyunH. dnsnye-
CKMe 3aKoHbl. ['paHuLbl NPUMEHMMOCTN OU3NYECKMX 3aKOHOB. MNMOHATHE O hn3nyeckon
KapTuHe mupa. 3HavyeHue ousnkm npu ocsoeHun npodgpeccun CroO n cneumansHocTen
Crio.
1. MexaHuka
1.1. KuHemartuka

MexaHunyeckoe aswxeHue. MNepemelteHune. MNytb. CkopocTb. PaBHOMepHOEe npsiMo-
NMHeNHoe ABwXeHue. YckopeHue. PaBHonepemMeHHOe npsiMonuHenHoe aswxeHune. CBo-
6ogHoe nageHuve. [IBMxeHne Tena, 6GpOLEeHHOro nog yrriom K ropusoHTy. PaBHOMepHoe
OBWKEHME MO OKPY>KHOCTW.

1.2. 3aKOHbI MeXaHUKn HbOTOHa

MepBbIi 3akoH HbtoToHa. Cuna. Macca. imnynbc. Btopon 3akoH HetoToHa. OcHoB-
HOWM 3aKOH KIlaCCUMYEeCKON AMHAMUKK. TpeTun 3akoH HbloToHa. 3akOH BCEMUPHOro TAroTe-
Hus. paBuTaunoHHoe none. Cuna taxecTtn. Bec. Cnocobbl namepeHns maccol Ten. Cuneol
B MEXaHUKe.

1.3. 3aKOHbI COXpaHEeHUs B MeXaHUKe

3akoH coxpaHeHus nmnynbca. PeaktnBHoe asukenue. PaboTta cunbl. Pabota no-
TeHumanbHbIX cun. MowHocTb. JHeprus. KnHeTtuyeckasa aHeprua. [NoTeHumanbHas aHep-
rmsi. 3aKOH COXpaHEeHNA MeXaHN4yeckon aHeprun. NpuMeHeHne 3aKOHOB COXPaHEeHMs.

HeMoHcTpaumn

e 3aBMCMMOCTb TPaekTopumn OT BblIbopa cUCTEMbI OTCHETA.

e Buabl MexaHn4eckoro aBMXeHus.

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

e CnoxeHue cun.

e PaBeHCTBO M NPOTMBOMOSIOXKHOCTb HaNpaBfeHUs CUI JENCTBUSA U NPOTUBOLEN-
CTBUS.

e  3aBUCMMOCTb CUIbI YNIPYrocTy OT AedhopmMaunu.

e  Cwunbl TpeHus.

e HeBecomocCTb.

e PeaktnBHOE OABMXEHME.

e [lepexoq noTeHUManbLHON SHEPTNN B KNHETUYECKYHO U 0BpaTHO.

JlTabopamopHbie pabomsbi
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e lccnepoBaHue OBUMXEHNA Tena noa AeNcTBMeM NOCTOSIHHOM CUTbI.

e VI3yyeHue 3aKkoHa coxpaHeHus nmnynbca.

e CoxpaHeHue MexaHU4YeCcKOW 3Hepruu nNpu OBMXKEHUW Terna nog AeUCTBUEM CUI
TSDKECTU U YNPYrocTu.

e CpaBHeHue paboTbl CUMbl C UIBMEHEHMEM KMHETUYECKOM IHEPrnM Tena.

e /I3yyeHune 3aKOHOB COXpaHeHWsa Ha NpuMepe yaapa WapoB 1 6annmcTuyeckoro
MasiTHUKA.

e MN3yyeHne 0CcoBEHHOCTEN CUNbl TPEHUS (CKOSBXEHWS).

2. OCHOBbI MONEKYNAPHON (PU3NKN N TePMOAUHAMMKN
2.1. OCHOBbI MOMEKYNAAPHO-KUHEeTUYecKou Teopun. UaeanbHbin ras

OCHOBHbIE MOMOXEHUS MOSEKYNAPHO-KNHETUYECKON Teopun. Pasmepbl M mMacca
Monekyn n atomoB. bpoyHoBckoe asmkenune. Aunddyams. Cunbl n SHEPTNA MEXMOSEKY-
nspHoro B3aumogencTteus. CTpoeHne ra3oobpasHblX, Xuakux n teepapix ten. Ckopoctu
ABWXKEHUS Morekyn u nx namepenue. VigeaneHoin ras. [JasneHne rasa. OcHOBHOe ypaB-
HEeHWe MONEeKYNAPHO-KNHETUYECKON Teopun ra3oB. Temnepartypa n ee usmepeHue. [aso-
Bble 3aKOHbl. ABCONIOTHBIA HyNb TeMnepaTtypbl. TepmMoamMHaMmyeckas Lwkana TemnepaTty-
pbl. YpaBHEHNE COCTOSAHNA naeanbHoro rasza. MonspHasa rasoBasi NOCTOAHHas.

2.2. OCHOBbI TEpMOAUHAMMUKHN

OcCHOBHbIE NOHATUSA N onpeaeneHus. BHYTpeHHss aHeprns cuctembl. BHYyTpeHHsAA
3Heprusa naeansbHoro rasa. Pabota u TennoTta kak opMbl Nnepegadn aHepruun. Tennoewm-
KOCTb. YOenbHasi TennOEMKOCTb. YpaBHEHUe TennoBoro GanaHca. [lepBoe Hayano Tep-
MoamHamukn. AgnabaTHbin npouecc. MNpuHuun gencteus Tennoson MmawwuHbl. KM tenno-
BOro asuratens. Bropoe Havano tepmoanHamuku. TepmogmHamudeckas Lwkana temnepa-
Typ. XonogunbeHble MalwmvHbl. TennoBble asuratenu. OxpaHa npupoabl.

2.3. CBoncTBa naposB

McnapeHne n koHgeHcaums. HacbiweHHbIn nap n ero ceonctea. AGcontoTHasa u oT-
HOCUTENbHAA BMAXHOCTb BO3gyxa. Todyka pocbl. KuneHune. 3aBMCMMOCTb TemnepaTypbl
KnneHunsa oT gasneHud. lNeperpeTbin Nap U ero UCNoNb30BaHNE B TEXHUKE.

2.4. CBoMCTBa XuaKkocrten

XapakTepucTunka XnaoKkoro coOCToAHUS BellecTBa. [1OBEPXHOCTHLINM COW XUAKOCTW.
OHeprus NOBEPXHOCTHOIO CNosl. SIBMEHNA Ha rpaHuLe XUAKOCTU ¢ TBepabiM Terom. Ka-
NUNNAPHbIE ABMEHUS.

2.5. CBoncTBa TBepAabIX Ten
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Xapaktepuctuka TBepLoro COCTOSHUA BeLlecTBa. Ynpyrue CBOMCTBa TBepAbIX Ten.
3akoH Nyka. MexaHnyeckne cBoncTBa TBEpPAbIX Ten. TennoBoe paclumpeHne TBepabiX Ten
N xxugkocten. lNnasnenne n Kpuctannuaauus.

[eMoHcTpaumn

e [1BWKeHne 6GpOyHOBCKUX YacTul,.

o [lndbpysus.

e l/IameHeHne paBneHus rasa C U3MEHEeHWeM TemnepaTypbl NPU MNOCTOSHHOM
obbeme.

e MN3oTepmuyeckun n n3obapHbln NpoLeccsl.

e VIaMeHeHWne BHYTpEHHEN 3Hepruu Ten npu cosepLueHum paboThbl.

e Mopaenu TennoBbIX ABUraTenen.

¢ KuneHune Boabl Npy NOHMKEHHOM LaBfIEHUMN.

e [lcuxpomeTp n rurpomeTp.

e fBNEeHMs NOBEPXHOCTHOMO HATSXXEHUSI U CMaYMBaHUS.

e Kpuctannbl, amopgHble BeLLeCTBa, XUOKOKpUCTanInyeckme tena.

JlabopamopHbie pabomsbi

e VIamepeHune BNaxXHOCTU BO3AyXa.

e /IamepeHne NOBEPXHOCTHOIO HATSXKEHUSA KNOKOCTH.

e HabniogeHne npouecca kpuctannumaaumm MaydeHne gedopmaumm pacTskeHus.

e VI3yyeHue TennoBoro pacwmpeHnst Tsepapix Ten.

e MN3yyeHne ocobeHHOCTEN TEMMOBOro pacLUMpeHns Boabl.

3. dnekTpoaMHamumka
3.1. dneKkTpu4yeckoe none

OnekTpuyeckue 3apsaabl. 3akKOoH coxpaHeHusa 3apsiga. 3akoH KyrnoHa. Onektpuye-
ckoe none. HanpsikeHHOCTb anekTpuyeckoro nons. MNpuHuun cynepnosuumm nonen. Pabo-
Ta cun anektpoctatmyeckoro nons. MNoteHuwan. PasHOCTb noTeHumanoB. OKBMMNOTEHL M-
anbHble NOBepXHOCTU. CBA3b MexXay HanpsSXKEHHOCTbIO U Pa3HOCTbIO NOTEHUMAaroB dnekK-
Tpuyeckoro nons. AunanekTpukn B anektpudeckoM none. lonapusaunsa OuaneKkTpuKoB.
MpoBogHukKn B anekTpmyeckom nosne. KoHgeHcatopbl. CoeanHeHne KoHOeHcaTopoB B 6a-
Taper. QHeprus 3apsPKeHHOro KoHAeHcaTopa. QHeprus aNeKkTPUYEecKoro nosns.

3.2. 3aKOHbI MOCTOAHHOIO TOKa
YcnoBus, Heobxoanmble A5 BOSHUKHOBEHUSA M NOAOEPKAHUSA SNEKTPUYECKOro To-

ka. Cuna Toka 1 nnoTHoCcTb Toka. 3akoH Oma anga yvactka uenu 6e3 3[C. 3aBncumocTb
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3MEKTPMUYECKOro COMPOTUBMNEHUS OT MaTepuana, AfMHbl U NMowaan NonepeyvyHoro ceve-
HUS NPOBOAHMKA. 3aBMCUMOCTb 3SIEKTPMUYECKOro CONPOTUBIEHUS NPOBOLAHMKOB OT TeMre-
paTypbl. QNEKTPOABMXYLLIAA CUa NCTOYHUKA Toka. 3akoH Oma anga nonHown uenu. Coeau-
HeHne npoBoAHMKoB. CoeauHEeHMEe UCTOYHMKOB 3MEKTPUYECKON 3Heprum B BaTapeto. 3a-
KoH [xoyns—IJleHua. PaboTa n MOLLHOCTb 9NEKTPUYECKOro TOKa. TennoBoe AencTaune To-
Ka.
3.3. ANeKTpU4eCcKMn ToK B pa3niMyHbIX cpeaax

OneKTpMYeckun Tok B MeTannax. OnekTpoHHbIn ra3. PaboTa Bbixoga. Onektpuye-
CKMI TOK B anekTponutax. dnektponua. 3akoHbl Papages. lNpumeHeHne anekTponusa B
TEXHUKE. DNEKTPUYECKNA TOK B rasax u Bakyyme. MoHmnsauusa rasa. Bugbl ra3oBbix pasps-
noB. [NoHsaTMe o nnasme. CBoOMCTBA U NPUMEHEHUE 3NEKTPOHHBIX MYyYKOB. OSIEKTPUYECKUI
TOK B nonynposogHukax. CobcTBeHHasi NPoOBOAMMOCTbL NONynpoBogHuKOB. [Monynposoa-
HUKOBbIE NPNBOPBI.

3.4 MarHuTHoOe none.

BekTop vHAYKUUM MarHUTHOro nons. [JlencteMe MarHMTHOro Mosfis Ha NPSMONUHEN-
HbI MPOBOAHUK C TOKOM. 3akoH Amnepa. Baaumopgencrtemne TokoB. MarHUTHbIN NoToK. Pa-
00Ta No nepemMeLLeHno NPOBOAHNKA C TOKOM B MarHMTHOM none. [JeicTtBne mMarHMTHOro
nons Ha apwxywmincsa 3apsag. Cuna JlopeHua. OnpeageneHuve yaenbHoOro 3apsga. Yckopu-
TENn 3apsKeHHbIX YacTul.

3.5. dneKkTpoMarHMTHas UHAYKUMUA

OnekTpoMarHuTHas umHAykums. BuxpeBoe anektpuyeckoe none. CaMouHOYKUMS.
OHeprua MarHUTHOro Nons.

HdemMoHcTpaumm

e Bsanmopgencrtsue 3apsKeHHbIX Ten.

e [1poBOAHUKKN B INIEKTPUYECKOM MOfe.

o [IM3NeKTpUKKN B INIEKTPUYECKOM More.

e KoHaeHcaTopbl.

e TennoBoe OeNCTBME INEKTPUYECKOro TOKa.

e CobcTBEHHAsA U NpUMeECHasi NPOBOAMMOCTbL NMOJTyNPOBOAHUKOB.

e [lonynpoBOOHMKOBbLIN OMOA.

e TpaHaucTtop.

e OnbIT OpcTeqa.

e Bsaumopgencrteme npoBOAHMKOB C TOKAMMW.
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e  OTKNOHEHNE 3MNEKTPOHHOMO My4Kka MarHUTHbIM NOJSIEM.

e DOnekTpoasuraTesnb.

e  OnekTpomsmepuTenbHblie NpUbopbI.

e  OneKTpoMarHUTHas MHOYKUMS.

e OnbITbl ®apages.

e 3asucumoctb C camouMHAOyKUMM OT CKOPOCTU MU3MEHEHUSI CUSbl TOKa U UH-
AYKTUBHOCTM NMPOBOAHUKA.

e PaboTta anekTporeHepaTopa.

e TpaHcopmaTop.

JlabopamopHbie pabombi

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

e WN3yyeHue 3akoHa OmMa a5is NonHOM uenu.

e VI3yyeHune aBNeHns anekTpoMarHUTHON UHOYKLUN.

e Onpegenexne kKoaddurUMeHTa NONE3HOro AENCTBUS INEKTPUYECKOIO YanHMKa.

e OnpepgeneHve TemnepaTypbl HUTU NaMMnbl HAKaNMBaHMUS.

e Onpegenenne 3[C v BHYTPEHHENO CONPOTMBIIEHNA NCTOYHUKA HANPSKEHWS.

4. Kone6aHnsa 1 BOnHbI
4.1. MexaHu4yeckue KkonebaHus

KonebartenbHoe gBwxkeHue. MapmoHudeckmne konebaHus. CBoboaHble MexaHu4e-
ckne konebanus. JIMHenHble MexaHuveckne konebaTtenbHble cucTembl. [lpeBpalieHue
3Heprum npu konebatensHoM AswxeHun. CBOBOAHbIE 3aTyxaloLlme MexaHu4yeckme Kore-
OaHus. BbIHY)XAEHHbIE MexaHu4eckue KonebaHms.

4.2. Ynpyrue BOSHbI

lMonepe4Hble 1 NpPoaosbHbIE BOSTHbI. XapaKTepUCTUKN BOSHbI. YpaBHEHWE MIOCKOM
Gerywen BonHbl. IHTepdepeHumsa BonH. NoHATME 0 audpakumm BoSH. 3BYKOBbIE BOJSIHbI.
YnbTpasByK 1 €ro npumMeHeHue.

4.3. dneKTpoMarHuTHbIe KonebaHus

CBobogHble anekTpomMarHutHole konebanus. [MpeBpalleHne 3Heprun B koneba-
TeNbHOM KOHType. 3aTtyxawlme anekTpomarHutHble konebaHus. 'eHepaTop HesaTyxato-
LLUMX 3NEKTPOMArHUTHbIX KonebaHun. BbiHyXXaeHHble anekTtpuyeckue konebaHus. lMepe-
MEHHbIN TOK. ['eHepaTop nepemMeHHoro Toka. EMKOCTHOe M MHOYKTMBHOE CONPOTUBMEHUS

nepemMeHHoro Ttoka. 3akoH OMa ansa 3neKkTpUYEecKon Lenu nepeMeHHoro Toka. Paborta u
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MOLLHOCTb NepeMeHHoro Toka. ['eHepaTopbl Toka. TpaHcdopmaTopbl. TOKM BbICOKOW Ya-
ctoTbl. [MonyyeHune, nepegava n pacnpegeneHme areKTpo3Hepruu.
4.4. AneKTpoMarHUTHbIe BOJIHbI

OneKTpoMarHMTHOE none kak ocobbi BUA MaTtepun. ONEKTPOMarHUTHbIE BOJSIHbI.
Bubpatop MNepua. OTKpbITbIA KonedaTenbHbli KOHTYp. N3obpeTeHne pagmno A. C. lNono-
BbIM. [loHATUE 0 pagnocBA3n. NpuMeHeHne aneKTpoOMarHMTHbIX BOSH.

[eMoHcTpaumn

e (CB0obGOAHbIE 1 BbIHYXKAEHHBIE MEXaHNYECKNE KonebaHus.

e PesoHaHc.

e (O6pasoBaHue 1 pacnpocTpaHeHne yrnpyrnx BOsH.

e Yacrota konebaHun n BbiCOTa TOHA 3BYKa.

e (CB0OOOAHbIE 3MNEKTPOMArHUTHbIE kKonebaHus.

e Ocuunnorpamma nepemeHHoro Toka.

e KoHgeHcaTop B LUenu nepeMeHHoro Toka.

e KaTywka MHOYKTUBHOCTU B LENu NepemMeHHoro Toka.

e PesoHaHc B nocnegoBaTtenibHOM LEny NepeMeHHOro Toka.

e  Many4yeHne n npuem aneKTpoOMarHMTHbIX BOSIH.

e Paanocsasb.

JlabopamopHbie pabomsbi

e M3yyeHne 3aBUCMMOCTM nepuopa KonebaHum HUTAHOrO (UNK NPYXMHHOIO) Ma-
ATHMKA OT ANMHbI HUTK (MK Macchbl rpy3a).

e  WHOYKTUBHbIE N EMKOCTHOE COMPOTUBIIEHNA B LIENN NepeMeHHOro Toka.

5. OnTuka
5.1. NMpupopaa cBeTa

CKopocTb pacnpocTpaHeHusi cBeTa. 3aKOHbl OTPaKeHUs U NperioMrfieHust cBeTa.

MonHoe oTpaxeHue. JInH3bl. [Na3s kak onTnyeckasa cuctema. OnTnyeckme npudopsl.
5.2. BonHoBbIe CBOUCTBa cBeTa

NHTepdepeHuna ceeta. KorepeHTHOCTb CBETOBbIX Nyden. VIHTepdepeHUna B TOH-
Kux nneHkax. lNonockl paBHon TonwwmHbl. Konbua HbtoTOHa. Ucnonb3oBaHne unHTEpde-
peHuMn B Hayke u TexHuke. Odudppakumnsa ceseta. Oudpakums Ha wenu B napannesibHbIX
nyyax. OudpakumoHHasa peweTka. [MoHATHMe o ronorpadun. Nonspusauunsa nonepeyHbIxX
BosH. [Monapusaums ceeta. [1BonHoe nydenpenomnenue. Nonapouasl. ucnepcus ceeTa.

Buabl cnektpoB. CnekTpbl ncnyckaHusi. CnekTpbl normnowenns. YneTpaduronetoBoe U uH-
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dopakpacHoe nanyyeHusa. PeHTreHoBckme nyydn. Ix npupoaa u CBOMCTBA.
HeMoHcTpaumn
e  3aKOHbl OTPaXeHUs U NPenoMeHns CBeTa.
e [lonHoOe BHyTpeHHee OTpaXxeHue.
e Ontn4yeckune npuodopbl.
e VHTepdepeHuma ceeTa.
e [ndpakuus ceeTa.
e [lonspusaumsa ceerta.
e [lony4deHune crnekTpa ¢ NOMOLLbIO MPU3MBbI.
e [lony4eHune cnekTpa ¢ NOMOLLLI AN PAKLMOHHON peLLeTKN.
e CnekTpockorn.
JlabopamopHbie pabombi
e MN3yyeHue ns3obpaxeHns npegMeToB B TOHKOW fNH3eE.
e WN3yyeHue nHTepdepeHumn 1 andpakumm ceeta.

e [pagyvpoBKka crniekTpockona v onpegereHve AfnHblI BOMHbI CnekTpanbHbIX fu-

6. dnemMeHTbl KBAaHTOBOWU (PU3UKUN
6.1. KBaHTOBasi onTuka

Tennosoe uanydeHune. PacnpegeneHve aHeprun B crnektpe abCcontoTHO YEepHOro
Tena. KeaHtoBaa runotesa [1naHka. ®OTOHbI. BHewHuMn oTO3aneKkTpuyecknin adpdexT.
BHyTpeHHMn dhoToadbdekT. Tunbl poTtoanemeHToB. [asneHne ceeta. [loHsaTMe O Kopnyc-
KyrnsipHO-BOSTHOBOM TEOPUK CBETA.

6.2. ®usuka atoma

PasBuTre B3rnagoB Ha CTpoeHMe BellecTBa. 3aKOHOMEPHOCTM B aTOMHbIX Crnek-
Tpax Bogopoaa. AgepHas mogens atoma. OnbiTel 3. Pe3epdopaa. Mogens atoma Bogo-
poga no H. bopy. 'vnotesa ge bponns. CooTHoweHMe HeonpeaeneHHocTen r'enseHbep-
ra. KeaHToBble reHepaTopbl.

6.3. dn3nkKa aToMHOro ssapa

EcTtecTBeHHas pagmMoakTMBHOCTL. 3aKOH paauoakTuBHOro pacnaga. Cnocobbl
HabnaeHs U perncTpauumn 3apskeHHbIX 4Yactuu. Oddekt Basunosa —YepeHkosa.
CtpoeHue atomHoro sgpa. [edekTt macchl, 3Heprusi CBsA3M M YCTONYMBOCTb aTOMHbIX
anep. AgepHble peakumn. VCKycCTBEeHHas pagvoakTUMBHOCTbL. [lenieHve Tskenbix saep.
LlenHaga apoepHas peakuma. Ynpasnsemas uenHas peakuus. AgepHoin peaktop. [Nonyde-

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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HWe pagMOaKTMBHbLIX U30TOMOB N UX NPUMEHeHne. brnonornyeckoe AenNcTBmMe paamoakTuB-
HbIX M3MyYEeHUN. DNeMeHTapHbIe YacTuLbl.

[eMoHcTpaumn

o  DoTO3GEKT.

e JlMHen4aTble CNeKTpbl PasfnnUyHbIX BELLECTB.

e Many4eHue nasepa (KBAHTOBOro reHepaTtopa).

o  CYeTYMK MOHU3UPYIOLLMX U3TTYHEHUI.

7. OBonouusa BceneHHoM
7.1. CtpoeHue n pasButue BeceneHHomn

Hawa 3Be3gHas cuctema — [anaktuka. [pyrve ranaktnkn. beckoHeyHocTb Bcee-
neHHon. lNoHaTne o kocmornornn. Pacwmpswowasaca BeceneHHaa. Mogenb ropsyen Bcee-
neHHon. CTpoeHune 1 nponcxoxgeHue ManakTuk.

7.2. dBonouusa 3se3nq

'MnoTes3a npoucxoxaeHna ConHevyHon cuctembl. TepmosigepHbin cnHTes. MNpobne-
Ma TepMosiAepHoOn aHepreTukn. AHeprna ConHua v 3Be3q. OBonwoums 3se3d. [poncxox-
AeHne ConHeYyHOM cucTembl. TeMHasi maTepust U TEMHasa SHEPIUS.

HdemMoHcTpaumm

e ConHe4yHas cuctema (Moaens).

e ®doTorpadum NnaHeT, caenaHHble C KOCMUYECKNX 30HO0B.

o Kapta JlyHbl 1 nnaHeT.

e CTtpoeHune n aontouunsa BeceneHHon.

8. OCHOBbI cneynanbLHOM TeOPUN OTHOCUTESTBHOCTHU

MHBapmnaHTHOCTL MOAYNs CKOPOCTM cBeTa B Bakyyme. [locTynaTtbl OUHLITENHA.

MpocTpaHCTBO U BpeMs creunanbHON Teopumn oTHoCUTenbHOCTU. CBSA3b MacChl U 3HEPTMK

CcBOOOAHOM YacTULbl. DHEPrnsa NOKOSI.

MpumepHbIe TeMbl pechepaToB (AOKNAA0B), UHAUBUAYANbHbLIX MPOEKTOB

Anekcangp Npuropbesny CTONETOB — PYCCKUIN OU3NK.

» Anekcangp CtenaHoBwuy [lonoB — pycckuin ydeHbin, n3obpeTtaTens paano.

AJ'IbTepHaTI/IBHaFI QHepreTuka.

AKyCTI/I‘-IeCKI/Ie CBOMCTBA nonynpoBoAHUKOB.

AHgpe Mapu AMnep — OCHOBOMOJSTOXHUK 351EKTPOANHAMMUKM.

ACUHXPOHHbIN ABUraTenb.

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

* ACTpOHOMUS HaLINX OHEWN.

* ATomHas cumsuka. N3oTonbl. [pumeHeHne pagnoakTMBHbBIX M30TOMOB.

* BeckoHTakTHble MeTOAbl KOHTPOSIA TeMnepaTypbl.

* bunonspHble TpaH3UCTOPBLI.

* bopuc CemeHoBu4Y Akobn — pusnk n nsobpetartens.

* Benuyanwue oTkpbITUA PUINKA.

* Buapbl anekTpnyeckmx paspsiaoB. dnekTpuyeckue paspsaabl Ha cnyxbe yenoseka.

* Bnnanue gedektoB Ha omsmnyeckme CBOMUCTBaA KPUCTansoB.

» BceneHHas n TeMHasa maTtepusi.

» [Nanuneo Nanunen — ocHoBaTesb TOYHOIO €CTECTBO3HAHUA.

» ['onorpadgus n ee NnpUMEHeEHKE.

 [1BMXeHue Terna nepeMeHHOM Macchbl.

» [nbpakums B HaLLEN XKN3HW.

* XXngkue kpuctannsi.

» 3akoHbl Knpxrotha onsa anekrpnyeckon Lenu.

* 3aKOHbl COXpaHEHUSI B MEXAHUKE.

* 3HayeHune oTKpbITUN Manunes.

* Nropb Bacunbesud KypyaTtoB — (bu3snK, opraHn3aTop aTOMHOW HAYKU U TEXHUKM.

* Vlcaak HbtoTOH — co3gaTernb Knaccm4eckon ousnku.

* icnonb3oBaHne aNeKTpoOSHEPrnn B TPaHCNOPTE.

» Knaccudmkaumsa n xapakTepucTUKn arieMeHTapHbIX YacTul.

* KOHCTpYKUMOHHas NPOYHOCTb MaTepuana n ee CBs3b CO CTPYKTYPON.

* KOHCTpyKUUs 1 BUAbI Na3epos.

» KproanekTpoHuka (MMKPOINEKTPOHUKA 1 Xonon).

* JlazepHble TEXHOMOMU N NX UCMOSNb30BaHME.

 JleoHapao aa BuHYn — yyeHbin 1 nsobpetatens.

* MarHuTHble namepeHnsa (NPUHUMMNbI NOCTPOEHUS NPUBOPOB, CNOCOOLI M3MEpPEHUS
MarHUTHOro NOTOKa, MarHUTHOM MHAOYKLUMW).

* Mawikn ®apagen — cosgartenb y4eHus 06 aneKTpoMarHMTHOM More.

Makc MnaHk.

MeToa MeveHbIX aTOMOB.

* MeToabl HabnNAEHNS U perncTpaummn pagnoakTUBHBIX U3MYYEHUA N YacTul,.

MeToap! onpeperneHna NioTHOCTW.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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* Muxaun Bacuneesn4 JIOMOHOCOB — Y4Y€EHbIN SHLMKNONEANCT.

Mopgenn atoma. OnbIT Pesepdopaa.

MornekynapHo-kMHeTu4eckasa Teopus naeanbHbIX ra3os.

* MonHua — ra3oBbIn pa3psa B MPUPOAHbLIX YCITOBUSIX.

* HaHoTexHOnorma — mexgucuunnmHapHaa obnacte dyHaamMeHTanbHOW U npu-
KnagHOM HayKn U TEXHUKN.

* Hukona Tecna: Xu3Hb 1 Heobbl4YaHbIE OTKPbLITHSI.

* Hukonan KonepHuk — cosgaTenb refiMmoueHTpUYecKomn CUCTEMbI MUPa.

* Hunec bop — oanH 13 cosgatenen coBpeMeHHON (PU3NKM.

* HykneocnHTes Bo BceneHHon.

* OBGbsACHEeHNEe POTOCKMHTE3A C TOYKN 3pEHUS PUIUKM.

» OnTn4yeckme aBneHns B Npupoae.

* OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHOW CBEPXNPOBOANMOCTW.

* [NepemMeHHbIN aNeKTPUYECKUIN TOK N ero NPUMEHEHHKE.

* [lnasma — YyeTBEpTOE COCTOSHME BELLECTBA.

* MnaHeTbl ConHEYHON CUCTEMDI.

* [MonynpoBOAHMKOBLIE AATYMKM TEMNEpPaTYpbI.

* [MpyMeHeHMe KNOKUX KpUCTanmoB B MPOMBbILLSIEHHOCTMW.

* [MpumeHeHne a0epHbIX peakTopoB.

* Mpupoga deppomarHeTmama.

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

* [MponsBoacTBo, Nepegava 1 NCMNoNb30BaHNE ANIEKTPOIHEPTUN.

* [MpouncxoxaeHne CONHEYHOM CUCTEMBI.

* [Mbe3oanekTpuyecknin 3 dEKT ero NPUMEHEHNE.

+ PasButune cpencTts cBs3u 1 paguo.

* PeakTuBHble aBUraTENM N OCHOBLI PAabOThLI TEMMOBOM MALUUHbI.

* PenukroBoe nany4deHue.

* PeHTreHoBckue ny4dn. Ictopmsa oTKpbITUS. [IpuMeHeHue.

* PoxgeHne n apontoums 3seas.

* Ponb K. 3. LINonKoBCKOro B pa3sBuTMM KOCMOHABTUKM.

+ CBET — aneKkTpoMarH1uTHas BOJHa.

» Cepren lNaBnoBud KoponesB — KOHCTPYKTOP M OpraHu3aTop Npou3BOACTBaA pa-
KETHOKOCMMNYECKON TEXHUKM.

* Cunbl TpeHus.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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» CoBpeMeHHas CnyTHMKOBAas CBSA3b.

» CoBpeMeHHas humanyeckasn kapTvHa Mypa.

* COBpeMeHHble cpeacrtea CBA3N.

* CorHue — UCTOYHUK XMN3HN Ha 3emne.

* TpaHchopmaTopbl.

* YnbTpasByk (Nony4YeHne, CBOMCTBA, NPUMEHEHNE).

* YnpaBnaembl TEpMOAOEPHbIN CUHTES.

° yCKOpVITeJ'IM 3apAXKEeHHbIX YacTul,.

* dusmka n My3sblka.

* dusnyeckme cBomcTBa aTtMmocdepbl.

* dOTO3NEMEHTHI.

» ®oToappekT. NMprmeHeHne saBneHns poToaddexTa.

» XaHc KpuctmnaH 3pcrteq — OCHOBOMOJSIOXHUK 3fIEKTPOMarHeTuama.

* YepHble Oblpbl.

» Wkana ANEeKTPOMarHnTHbIX BOJIH.

» JKonornyeckume I'IpO6J'IeMbI N BOSMOXHbl€ NYTU UX PELUEeHNA.

» OneKkTpoHHas NpoBoAUMOCTbL MeTannoB. CBepXnpoBOAMMOCTb.

* Omunuin XpuctnaHoumy JIeHL, —— pyCcCcKumn unauk.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx

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 OlMNOI CMO Ha 6a3e ocHoBHOro obuiero obpasoBaHus ¢ no-
nyyeHmem cpepgHero obuwero obpasosaHusa (MMCC3) makcumanbHaa ydebHas Harpyska
oGyyvatowwmxes no cneymnanbHocTam CI1O TexHunyeckoro npoduns coctaBngetT 138 vaca,
N3 HUX ayamtopHas (obsasatenbHas) Harpy3ka obydatomxcd, Bkro4vasi nabopaTopHble
paboTbl, — 120 4acoB; KOHCYyMbTaumMn -12 4yacoB U NPOMEXYTOYHYKO aTTecTauuto — 6 va-

COB.

6.1 TemaTuyeckum nnaH

- KonuyecTtBO
Bup y4ye6HoM paboThbl
YacoB
AyautopHble 3aHATUA. CoaepxaHue obyyeHuns
BeegeHne 2
Pasgen 1. MexaHuka 22
Pasgen 2. MonekynsapHas gusuka. 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. OnemMeHTbl KBAaHTOBOW hU3MKK 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 y4eO6HON AUCLUNNMUHDI

Obwuin o6 bem obpasoBaTenbHON Nporpammbl, Y <
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2 cemecmp 138 90 30 12 6
BeedeHue 2 2
1 Qu3suka — pyHOaMeHmarnbHas Hayka o rnpupode. 3HayeHue hu3uku 2/2 2/2
rpu oceoeHuu crieyuasbHocmu Cr10.
Pazden 1. MexaHuka. 22 16 6
Tema 1.1. KuHemamuka.
MexaHuueckoe dswxeHue mena. [lepemeweHue. Ckopocme. c
. XeMbl, r1aKa- C6opHuk. Ne
2 lMymsb. [lpamonuHeliHoe pasHOMepHoe O8uUXeHUe. YCKOpeHue. 2/4 2/4 b} 438 439
PagHornepemeHHOe rnpsIMOTUHEUHOe O8UXEHUE. '
HepasHomepHoe dsuxeHue. MeHoseHHasi ckopocmb. PagHoycKo-
3 peHHoe dsuxxeHue. YckopeHue. CeobodHoe nadeHue PasHomepHoe 2/6 2/6
dsuXKeHUE Mo OKpyXHocmu. LleHmpocmpemumernbHoe yCKopeHue.
4 JlabopamopHasi paboma Ne 1 U3mepeHue yckopeHuUsi mena npu 2/8 22 T
PasHOYCKOPEHHOM O8UXeHUU.
Tema 1.2. 3akoHblI MexaHUKU HbromoHa.
5 lMepsnbiti 3akoH HbromoHa. Cuna. Macca. Vmnynsc. Bmopol 3akoH 2/10 o/8
Hbtomora. OcHO8HOU 3aKOH Kriaccu4yeckol OUHaMUKU
6 Tpemuti 3akoH HbromoHa. 3akoH 8ceMupHo20 msizomeHus. [pasu- 2/12 2/10 memoduyeckue 3
mauyuoHHoe none. Cuna msxxecmu. Bec. pexkomeHOayuu
7 Cnocobbl usamepeHusi maccel mes. Cusibli 8 MEXaHUKE. 2/14 2/12
Tema 1.3. 3aKOHbI cOXpaHeHUs1 8 MexaHUKe.
8 3akoH coxpaHeHusi umnynbca. PeakmueHoe dsuxeHue. Paboma 2/16 2/14
cunbel.Paboma nomeHuyuarnsHbix cun. MowHocms. SHepaus
9 Kunemuueckasi sHepausi. [TomeHyuanbHas sHepausi. 3aKkoH coxpa- /18 2116
HEeHUs MexaHu4eckol 3Hepauu. [TpuMeHeHUe 3aKOHO8 COXPaHEeHUS.
JlabopamopHasi paboma Ne 2. CoxpaHeHue MexaHu4YecKoUl
10 | aHepauu npu dsuxxeHuu mesna nod Aelicmeuem cun msipkecmu | 2/20 2/4 T
u ynpyaocmu.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
[Mposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsawemycs 1C Konnedx
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Homep 3aHaTus
(ck803Hasi HyMepayusi)

Homepa n HanmeHoBaHWe pa3genos U TeM

O6wwmn obbLem obpasosaTenbHOM NporpaMmbl, Y

O6bem paboTbl 0OyyatoLLMXCs BO B3auMoaemn-

CTBUM C NpenogaBaTesiem, 4ac

Obbem obpasoBa-

TenbHON nporpam-
Mbl B akagemuye-

B T. Y. N0 BUAam 3aHATUN

Ypoku, nekumm
JlabopaTopHekle
paboThbl
MpakTnyeckme
3aHATNA
KypcoBoe npoekTu-
poBaHue

KoHcynbTaumm

[MpomexyTouHas

aTTectaums

CamocTogarenbHas

pa6oTa

CpeactBa oby-
YeHunda

BHeayawuTop-
Hasa paboTa
(nomaluHee

3agaHue)

YpoBeHb 0CBOEHMUS

Mcnonbayemble akTUBHbIE 1
VHTEpPaKTVBHbIE (DOPMbI 06Y-

YeHunsd

MexaHuyeckue konebaHusi u 805Hbl. Mamemamuydeckuli MasimHUK.
TIpy>KUHHBIU MasimHUK.

2/22

N
=~
[y
o

\'

12

JlabopamopHasi paboma Ne3. OnpedeneHue nepuoda Kosieba-
HUU MameMamu4ecKo20 MasimHUKa.

2124

2/6

13

Koxcynbmauyuu no 1 pasdeny

2/26

2/2

Pa3den ||. MonekynsipHasi pusuka u mepmoOuHaMmuKa

14

Tema 2.1. OcHO8bI MOJIEKYIAPHO-KUHEeMu4eckol meopuu. Ude-
anbHbIU 2a3.

14

OCHOBHbIE  IOMIOXEHUS  MOJIEKYISIPHO-KUHEMUYECKOU  meopuu.
Pasmepbl u mMacca MorseKkynn u amomos. bpoyHosckoe dsuxxeHue.
Jucbgpysus. Modenb udeanbHoeo easa. [JaeneHue easa. Ces3b
dasrieHus1 co cpedHel KuHemu4veckol sHepauel YpasHeHue MKT.

2/28

2/20

YuebHuk Kon-
criekm.

15

JlabopamopHasi paboma Ne4 HabnrwodeHuss u onbimbl, MNoo-
meepxodarowjue amoMHO-MOJIEKY/ISIPHOe cmpoeHue eeuje-
cmea. PopmupoeaHue OCHOBHbIX rnosioxeHull MKT

2/30

2/8

MeOHbIU Kyro-
poc, naxydue
geujecmsa

Tema 2.2 'a308bie 3aKOHbI

16

Temnepamypa. Tennosoe pasHosecue. AbconomHas memrnepa-
mypa. [NocmosiHHass bonbymaHa. YpasHeHue cocmosiHus udearib-
HO20 e2a3a-ypasHeHue KnanelpoHa —MeHOeneesa .M3onpoyecceil.
3akoHbl bouns —Mapuomma, el —firoccaka, Lllapns.

2/32

2/22

17

JlabopamopHass paboma Neo5. WU3yyeHue 3akoHa bolns-
Mapuomma

2/34

2/10

Tema 2.3. OcHo8bl mepMOOUHaAMUKU.

18

BHympeHHss aHepaus. Paboma e mepmoduHamuke. [Nepabili 3aKkoH
mepmoduHamuku. lMpumerHeHue 1 3akoHa K u3ornpoyeccam. Heob-
pamumocmb rpouyeccos 8 rpupode. 2 3akoH mepmoduHamuku KIiJ
mennosbix dsuzamenel. [lpumeHeHue.

2/36

2/24

YuebHuk cmp
94-100

Tema 2.4. Ceolicmea xxudkocmedl.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
[Mposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsawemycs 1C Konnedx
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O6wwmn obbLem obpasosaTenbHOM NporpaMmbl, Y
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Xapakmepucmuka XuOKo20 cOCmOosiHUS U meepdoz2o eewecmea.
19 HacbiweHHble u HeHacbiweHHbIe napbl. BrnaxHocmpb 8o3dyxa. Tou- 2/38 2/26 Pa30amoyHbiti
ka pocbki KuneHue. Ynpyeue ceolicmea meepObix mer. 3akoH yka. mamepuan
MexaHuyeckue ceolicmea meepObix merl.
JlabopamopHasi paboma Ne26. OnpedesnieHue enaxHocmu 603-
20 pamopHas p p 2/40 2/12 T
dyxa.
21 | KoHcynbmauyus o |l pa3deny 2/42 2/4
Pa3den |ll. AnekmpoduHaMuka. 16 8 8
Tema 3.1. Anekmpuyeckoe noJie.
Bnekmpuyeckue 3apsAdbl. 3akoH coxpaHeHus 3apsda. 3akoH Kyno-
22 | Ha. Onekmpu4deckoe none. Hanps>keHHOCMb 31eKmMpuUYecKkozo rno- | 2/44 2/28
5.
lNMomeHyuan. PasHocmb nomeHyuasnos. Paboma no nepemeweHuto
23 3apsida. KoHdeHcamopbi. CoeduHeHue KoHOeHcamopoe e bama- 246 2/30
peto. DHepaus 3apsKeHHO20 KOHOeHcamopa. SHepaus arnekmpuye-
CKO020 oJisi.
24 | JlabopamopHasi paboma Ne 7 dnekmpu3auyusi mesn. 2/48 2/14 T
Tema 3.2. 3aKOHbI MOCMOSIHHO20 MOKa.
Anekmpuyeckuli mok. Cuna moka. 3akoH Oma 0nsi yyacmka uenu.
3asucumocmb 3reKmpuyYecKoeo conpomueneHuss om mamepuana UHmepHem-
25 p p puana, |\ 550 | 232 P C60pPHUK.
OnuHbl U nnow,adu rornepeyHo2o cevyeHusi npogodHuka. Nocnedo- pecypchi.
samesibHOE U rnapasiesibHoe CoOeOUHEHUS MPO8OOHUKOS.
26 JlabopamopHass paboma Ne8 MW3y4yeHue 3akoHa Oma Ons 2/52 2/16 JlabopamopHoe T
y4acmka yenu. obopydosaHue
27 JlabopamopHass paboma Ne 9 U3zmepeHue ydenbHO20 conpo- 2/54 2/18 JlabopamopHoe T
mueJsieHUs1 NPO80JHUKa. obopydosaHue
Anekmpodsuxywas cuna ucmoyHuka moka. 3akoH Oma 0Ons nos-
28 | HoU uenu. 3akoH [Dxoyns—/leHuya. Paboma u mMowHocmb anek- | 2/56 2/34
mpuyecko2o moka. Ternnosoe delicmaue moka.
29 | JJabopamopHasi paboma Ne 10 U3y4eHue nocnedoeamesnibHozo | 2/58 2/20 OkcnepumeHm. T
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coeduHeHUsI NPo8OCHUKO8. HemoHcmpayuoHr-
Hoe
30 | KoHcynbmauusi o |ll pasdeny 2/60 2/6
Pa3den |l dnekmpoduHamuka (npodoskeHue) 20 12 8
Tema 3.3. Anekmpuyeckull MoK e pa3iudHbIX cpedax
JlabopamopHasi paboma Ne 11 U3yyeHue napannenbHO20 co-
31 2/62 2/22 T
eOuUHeHUSsI NPO80CHUKO8
JlabopamopHass paboma Ne12 HUccnedoeaHue cmewaHHO20
32 pamopHas p 2/64 2/24 T
coeOuUHeHUs1 MPO80OHUKOE.
BnekmpoxHas nposoduMocmb Memaiios. DNeKmpu4Yeckull mok 8
33 | easax, 8 sakyyme. [lonynposoOHuku. lNpumecHas nposodumocms | 2/66 2/36
1071yrpo8oOHUKOS.
Tema 3.4. MazHumHoe nose.
34 MaeHnumnoe rione Bsaumodelicmeue mokos. Ceolicmea mazHUM- 2/68 2/38 WHdusudyarib- 1-2
HO20 ronsi Bekmop maeHumHoU UHOYKUUU. Hble KapmOoYKU C
MaeHumHbil nomok. [elicmeue mazHUMHO20 oS Ha MPSMOu-
35 SHum A P 2170 | 2/40 3adaHuem
HeUHbIl Mpo8OOHUK C MOoKOM. 3akoH AMnepa.
Paboma no nepemeuwjeHut0 nposodHUKa C MOKOM 8 MagHUMHOM
36 | none. [elicmeue MacHUMHO20 rosisi Ha dswxyujulicst 3apsid. Cuna | 2/72 2/42 YuebHuk
JlopeHya.
Tema 3.5. AnekmpomazHumMHasi UHOyKyusi.
37 AnekmpomazHumMHasi UHOYKUYUSl. 3aKOH 3reKmpomMagHUmMHoOU UH- 2174 /44
dykyuu. lNpasuno JleHya.
38 Buxpeeoe anekmpuyeckoe mnone. CamMouHOyKyusi. OHepaus mae- 2/76 /46
HUMHO20 Norsi.
JlabopamopHasi paboma Ne 13 OnpedeneHue 34C u eHympeH- Obopydosariue.
39 2/78 2/26 Tabnuupl, nnaka- | YuyebHuk 61-62 T
He20 connpomusJsieHuUsi UCMo4YHuUKa moka o
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JlabopamopHasi paboma Ne 14 U3zydyeHue siesieHUs1 371€KMPO JlabopamopHoe
40 o - y 2/80 2/28 obopydosaHue T
mMazHUmHouU uHAyKuyuu. Tabnuup:
41 | Koncynsmauyuu o lll pazdeny 2/82 2/8
Pa3zden |V. KonebaHus u eosHbI 12 12
Tema 4.1 MexaHu4eckue konebaHusi. Ynpyaue 80JIHbI
KonebaHusi. Ce0b600HbIE U 8bIHYXOEHHbIE MexaHu4Yeckue koneba-
42 v 2/84 2/48 YyebHuk
Husi. [lonepeyHble u npPodosbHbIE 80/HBI. XapakmepucmuKu 80JTH.
Tema 4.2. dnekmpoma2HUMHbIe Kosie6aHusl.
WNHmepHem-
lMoHsimue anekmpomasHUMHbIX 80s1H. [lpespaweHue sHepauu npu pecypehl
anekmpomagHUmMHbIX KonebaHusix. [apMoHu4eckue KonebaHus. ypeel.
43 2 .| 2/86 2/50 [HononHumerb- C6opHuK
lMapamempel.  ®opmyna TomcoHa. Omkpbimbil KorebamerbHbIl LA UmMeDamy-
KOHmMyp pa pamy
. [JononHumernb-
lMepemerHbIli mok. ConpomusrneHusi 8 yernu nepemMeHHo20 MoK
44 2/88 2/52 Hasi numepamy-
(akmueHoe, UHOYKMUBHOE, EMKOCMHOE). pa
45 | TpaHcghopmamop 8 yenu nepeMeHHoO20 moka. 2/90 2/54
Tema 4.3. dnekmpomaz2HUMHbIE 80JIHbI.
OnekmpomazHUMHbIe 807HbI. 38yKOBble 80SIHbI  YNIbMpPassyk.
46 P Y passyk-1 2192 | 2/56 Tabnuubl.
AnekmpomazHumHoe none. Bubpamop epuya.
a7 PaduosoriHbl. U3obpemeHue paduo A.C.llonosbiM. [puHyun pa- 2/94 2/58
duocss3su. [ToHsmue o paduosiokayuu
48 | KoHcynbmauusi o IV pasdeny 2/96 2/10
Pa3den V. Onmuka 10 8 2
Tema 5.1. [Mpupoda ceema.
49 Ckopocmb pacripocmpaHeHusi ceema. 3aKOHbl OmMpaXeHusi U rpe- 2/98 2/60 Pecbepamei,
JlIoMIeHus1 ceema CO0bUjeHUs.
JlabopamopHasi paboma Ne15 UsmepeHue nokasamesisi npe-
50 pamopHas p P Pe- 1 2/100 2/10 T
JIoM/IeHUs1 cmek/a.
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51 | Jlunsbl. [NlocmpoeHus 8 nuH3ax. @opmyna fIUH3bI. 2/102 | 2/62
Tema 5.2. BoniHosble ceolicmea ceema.
UHmepgpepeHyusa ceema. Jugbpakyusa ceema. Jugbpakyus Ha uje- Mpesexmauus
52 | nu e napannenbHbix nydax. [JugpakyuoHHass pewemka. Qucnep- | 2/104 | 2/64 i ’ YuyebHuk
cus. lNonsapusayusi.
Budbl cnekmpos. Ynbmpachuonemosoe u UHghpakpacHoe usiy4ye-
53 P pacp $pakp V9e-| 2106 | 2/66 Ve6HUK
Husi. PeHmeeHosckue ny4u. Mx npupoda u ceolicmaa.
Pa3den VI OcHoebl cneyuanbHoOl meopuu OMHOCUMEesIbHO- 2 2
cmu
Tema 6.1 SnemeHmbl pensmueucmckoli OuHamMuku. B3aumo-
C8513b Macchl U 3Hepauu.
WHeapuaHmHocmb MoQyrnsi ckopocmu ceema 8 eakyyme. [locmy-
54 | 7@Mb BiHwmedlHa. lNMpocmpaHcmeo u epeMsi crieyuarnsHol meo- 21108 | 2/68
puu omHocumesnbHocmu. Cesidab Macchl U 3Hepauu c80b600HOl Ya-
cmuuybl. OHepausi NMoKos.
Pa3zden VII. 9nemeHmbI KeaHMOBOU (hU3UKU. 12 12
Tema 7.1. KeaHmoeast onmuka.
55 | Ceemosnbie kgaHMbI. ®omoaghghekm. 3akoHbl Cmosiemosa. 2/100 | 2/70 YuebHuk
YpasHeHue BiHwmelHa 0nsi pomoaghchekma. NocmosiHHas [Nnax-
56 | 7P pomoaghep 20112 | 2/72
Ka.
Tema 7.2. dusuka amoma.
Paszsumue 8321151008 Ha cmpoeHue gewecmesa. 3aKkOHOMEPHOCMU 8 MpeseHmayus
57 | amomHbIx cnekmpax godopoda. HAdepHas modesnib amoma. Onbimbi | 2/114 | 2/74 P burbm ’ Y4yebHuK
3. Pesepghopda.
Tema 7.3. Pu3uka amomMHo20 sidpa.
58 | CmpoeHue amomHoz20 si0pa. [Jechekm mMacchi, IHEP2US C8A3U . 2/116 | 2/76 C60opHUK
59 SdepHbie peakyuu. VickyccmeeHHasi paduoakmueHocme. [eneHue 21118 | 2/78 HemoHcmpayuoH-
msixenbix a0ep. LlenHas s0epHas peakyus. S0epHbil peakmop. HbIU Mamepuarn
60 Buonozuyeckoe Oelicmeue paduoakmuHbIX U3fy4YeHul. OnemeH- 21120 | 2/80 LlemoHcmpayuoH-
mapHble Yacmuupl. HbIU Mamepuarn
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Pa3den VIII deonroyusi BceneHHol 10 10
Tema 8.1. CmpoeHue u pazgumue BceneHHoll.
Pegepamebl,
Hawa 3ee30Has cucmema — anakmuka. [pyaue eanakmuku. bec- bhep
61 o 2/122 2/82 npe3eHmayuu coobujeHus.
KOHe4YHocmb BceneHHoU. VeBHUK
62 lMoHamue o kocmornozuu. Pacwupsiowasics BecenernHas. Modernb 21124 | 2/84
2opsiveli BceneHHol. CmpoeHue u ripoucxoxoeHue [anakmuk.
Tema 8.2. Seonrouyus 3ee30. Flunomesa npoucxoxdeHust Cos-
HEe4YHOoU cucmemsbl.
. lNpe3enmauyus, Pegepamei,
63 | TepmosiOepHbili CUHMeE3. 2/126 | 2/86 p d)unbMu ’ cog;i Ull) eHUS
64 | lNpobnema mepmosiOepHoli sHepeemuku. OHepausi ConHuya u 38e30. | 2/128 | 2/88
65 | lNpoucxoxdeHue ConHe4YHOU cucmemel. 2/130 | 2/90
66 | KoHcynbmauyusi K aK3aMeHy 2/132 2/12
lMpomexymouHasi ammecmauusi 6 6
HWmozo 138 90 30 12 6
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7 XAPAKTEPUCTUKA OCHOBHbIX BMOOB YYEBHOW OEATENbHOCTHU
CTYAEHTOB

XapaKkTepucTuka OCHOBHbIX BUAOB AeATEeNIbHOCTU CTYAEHTOB (Ha ypoBHe

CopepxaHue oby4eHuns yHeBHLIX ASHCTEN)

BeepeHne YMeHns NoCTaHOBKW Lernen AesTensHOCTW, NNaHMpoBaHUs COBCTBEHHOW Aes-
TENbHOCTU ANA AOCTWKEHNS 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, BOCMPUHMMATL U aHanmau-
poBaTb MHeHusi cobeceqHVKOB, NPU3HaBas NpaBo APYroro 4yeroBeka Ha MHoe
MHeHwue. Npon3BegeHne naMmepeHns PUNYeCKUX BENUYMH 1 OLLeHKa rpaHunLbl
norpeLuHocTen namepexun. lNpegcraBneHne rpaHvLbl NOrpeLLHOCTEN U3mepe-
HUA NPWY NOCTPOEeHUN rpadmkoB. YMEHMe BbiCKkasblBaTb rMNoTe3bl Ans 06bsc-
HeHnsa HabnogaeMbix SBNEHUN. YMeHne npegnaratb MOAEnu sBneHun. Yka-
3aHMe rpaHuL, NPUMEHUMOCTU (PU3NYECKMX 3aKOHOB. M3nokeHne OCHOBHbIX
MONMOXEHU COBPEMEHHON HayyHOW KapTuHbl Mupa. [NpuBegeHve npumepos
BMMSHNS OTKPbITUIA B (OU3MKE Ha MPOrPecc B TEXHUKE U TEXHOMNOMMM NPOn3BOa-
cTBa. Vicnonb3oBaHve MHTepHeTa ans novncka nHdopmaumm.

1. MEXAHUKA

KuHemaTuka lMpeacraBneHMe MexaHU4ecKoro ABWMXXEHUS Tena ypaBHEHMSIMU 3aBUCUMOCTU
KoopauHaT " npoekLumen CKOpOCTU oT BpEMEHU.
lMpeacraBneHMe MexaHUYecKoro ABWXKeHWs Tena rpadukamu 3aBUCUMOCTU
KoopauHaT " npoekLumen CcKopocTHn oT BPEMEHMW.
OnpegeneHune koopavHaT NPOWAEHHOrO MyTW, CKOPOCTU U YCKOPEHMS Tena no
rpadoukam 3aBUCUMOCTM KOOPAMHAT M MPOEKLMI CKOPOCTU OT BpemeHn. Onpe-
JeneHne KoopAnHaT NPOMAEHHOrO NyTU, CKOPOCTU U YCKOPEHWUS Tena no ypas-
HEeHUAM 3aBUCUMOCTWU KOOPAMHATbI MPOEKUMA CKOPOCTU OT BpeMeHu. [pose-
JeHue CpaBHUTENbHOro aHanuM3a paBHOMEPHOro U paBHOMEPEMEHHOro ABU-
XEeHUn. YkasaHue MCnorb3oBaHUsA MOCTynaTenbHOro M BpaliaTeribHOro ABu-
XeHun B TexHuke. [NpuobpeteHne onbiTa paboTbl B rpynne ¢ BbIMNOMHEHMEM
pasnuyHbIX coumanbHbIX ponen. PaspaboTka BO3MOXHOW CUCTEMbI AEACTBUIN U

KOHCTPYKLUUN
3aKOoHbI COXpaHeHnAaA B I'IpwmeHeHme 3akOHa CoOXpaHeHua wuMmnynbCa ONA BbIYUCIIEHUA N3MEHEHNI
MeXaHUKe CKOpOCTeVI TEen npu nx B3aMMOAENCTBUSAX.

MamepeHne paboTbl CUI U WU3MEHEHME KWHETUYECKOW 3JHeprum Tena.
Bbluncnenve paboTbl  CMN M M3MEHEHUA  KMHETUYECKOW  SHEepruu
Tena. BbluvcneHne noTeHUManbHOW SHeprum Ten B rpaBUTALMOHHOM More.
OnpeneneHne  noTeHUManNbHOMW  3Hepruv  ynpyro  aedopMUPOBAHHOro
Tena no n3BecTHOM nedopmauum " YKECTKOCTHU Tena.
lMpyMeHeHMe 3akoHa COXpPaHEHUS MEXaHWYEeCKOW 3Heprum npu pacyeTtax pe-
3yNnbTaTOB B3aMMOAENCTBUMA TeN rpaBUTALMOHHBIMK CUITaMU U CUNamMun ynpy-
rocTu. YkasaHue rpaHuy, NPUMEHUMOCTM 3aKOHOB MEXaHUKMN.

3akoHbl MexaHuknm Hbio- | O6bsCHEHUE OEMOHCTPALUOHHBIX 3KCMEPUMMEHTOB, MOATBEPXOAMLINX 3aKOH
TOHa NHepunn

M3mepeHne macchl Tena

M3mepeHue cunbl B3anmoaenctasns ten

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

BblunMcneHne 3HayeHUs1 YCKOPEHUIN Ten Mo M3BECTHbIM 3HAYEeHUAM OeNCTBYHO-
LLMX CMM U Macc Ten

CpaBHeHue cunbl JeNCTBUSA 1 NPOTUBOAENCTBUS

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

CpaBHeHue yckopeHusi cBobogHOro nageHusa Ha nnaHetax ConHeYHon cucTe-
Mbl

BblgeneHne B TekcTe y4eOHMKa OCHOBHbIX KATErOpun Hay4dHoOW MHAOopMaLmm

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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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-
kKnHeTudeckon teopum (MKT). PeweHue 3agay ¢ MpUMMEHEHMEM OCHOBHOIO
YPaBHEHUS MOINEKYNAPHO-KMHETUYECKON Teopuu ra3oB. OnpegeneHue napa-
METPOB BeLlecTBa B ra3000pa3HOM COCTOSIHUM Ha OCHOBaHWW YPaBHEHUS CO-
cTosIHMA mnpgeanbHoro rasa. OnpegeneHve napameTpoB BellecTBa B rasoob-
pasHOM 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, M306apHOro 1 n3o-
TePMUYECKOro NpoueccoB. BeluncneHvne cpegHen KMHETUYECKOW dHEPrum Ten-
NOBOro ABWXEHMS MOJEKYN MO U3BECTHOW TeMnepaType BelecTsa. Bbickasbl-
BaHMe rmnotes And o0bsCHeHUs Habnogaembix ABMEHWN. YKaszaHue rpaHu
NPUMEHMMOCTM MOAENN «naeanbHbIN ra3» n 3akoHos MKT

OcHoBbI TepMognHaMnKn

M3mepeHue KonmyecTBa TennoTbl B Npoueccax Tennonepegayun. Pacyet konu-
YyecTBa TeNNOTbl, HEOGXOAMMOrO AN OCYLECTBIEHUs 3aA4aHHOro npolecca c
Tennonepegaven. PacyeT M3MeHeHUA BHYTPEHHeW 3Hepruu Ten, paboTbl K
nepegaHHOro KOnn4yecTBa TennoTbl C UCMOSIb30BaHMEM MEPBOro 3akoHa Tep-
MoauMHamukn. PacuyeT paboTbl, COBEPLLUEHHOW ra3oM, No rpadnky 3aBUCUMOCTH
p (V). BeluncneHve paboTbl ra3a, CoBepLUEHHOW NPU M3MEHEHUWN COCTOSHMSA MO
3amMKHYTOMY uukny. Beluucnenne KM npu cosepieHumn rasom paboTtbl B Npo-
Lueccax U3MEHEeHNst COCTOSIHUA NO 3aMKHyTOMY uumkny. O6bscHeHWe npuHLK-
NoB OEWCTBUSA TEMNMNOBbIX MaluH. [JeMoHCTpaumsa ponn usmkn B CO3gaHnm 1
COBEpLUEHCTBOBaHWM TENNOBLIX ABuratenen. N3noxeHme cytn akonornyeckmx
npobnem, obycrnoBneHHbIX paboTon TennoBbiX ABUraTenen v npeanoxeHue
NyTW NX pelleHns. YkasaHve rpaHuvy MpUMEHUMOCTU 3aKOHOB TePMOANHAMMKM.
YMeHue BeCTV Auanor, BbiCMNyLIMBaTb MHEHME ONMOHEHTa, y4acTBOBaTb B ANC-
KycCuun, OTKPbITO BblpaXaTb W OTCTamBaTb CBOK TOYKY 3peHus. YKasaHue
y4eOHbIX AUCLMMMWH, MPU U3yYeHUN KOTOPbIX MCNOMb3YT y4ebHbIN MaTepuan
«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 ApYyroe. JKCnepumeHTanbHoe uccrnenoBaHme TENSOBbIX CBONCTB
BewecTBa. [pnBegeHne NpuMepoB KanuNsipHbIX SBNeHWU B ObITy, npupoae,
TexHuke. ccnegoBaHne mMexaHWYecKnx CBOMCTB TBepdblx Ten. NpumeHeHne
PU3NYECKUX NOHATUIA U 3aKOHOB B y4eOHOM MaTepuane npoeccuoHanbHOro
xapaktepa. Wcnonb3osaHne MHTepHeTa Ong noucka nHgopmaumm o paspa-
D0TKax 1 NPUMEHEHMAX COBPEMEHHBIX TBEPAbIX U1 aMOPMHbLIX MaTepmanos

3. ANEKTPOOUHAMUKA

OnekTpocTaTtuka

BbluncneHne cun B3aMMOAENCTBUA TOYEYHbIX 3MEKTPUYECKUX 3apsaoB. Bbl-
YMCIEHNE HaNPSPKEHHOCTU 3MEKTPMUYECKOro NoNs OAHOMO U HECKOMbKUX TOYeY-
HbIX 3MEKTPUYECKMX 3apaaoB. BelumcneHne noteHumana anekTpmy4ecKkoro nosns
OAHOIO N HECKOSbKMX TOYEYHbIX 3NEKTPUYECKMX 3apsaoB. amepeHue pasHo-
CTW noTeHumanoB. N3MepeHne 3Heprum aneKTpUYEeCcKoro nomnsi 3apsikeHHOro
KOHOeHcaTopa. BblumMcneHne sHeprum SneKkTpUYEeCcKoro nomns 3apsikKeHHOro
KoHaeHcaTopa. Pa3spaboTka nnaHa u BO3MOXHOWM CXeMbl OEeNCTBUA 3Kcnepu-
MEHTasnbHOro onpefeneHns 3NeKTPOEeMKOCTU KOHAeHcaTopa M ANanekTpuye-
CKOWM MpoHMLLaeMOCTH BellecTBa. [1poBegeHne CpaBHUTENBHOMO aHanuaa rpa-
BUTALMOHHOTIO M 3N1EeKTPOCTaTUYECKOro none
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[MOCTOSAHHBIN TOK

MamepeHre MOLLHOCTK anekTpudeckoro Toka. Nameperne 34C n BHYTpeHHero
COMNPOTMBMEHUS UCTOYHMKA TOKa. BbinonHeHne pacyeToB cuibl TOoka M Hanps-
XEHUM Ha yyacTkax anekTpuyeckmx uenen. OObsACHEHME Ha npumepe 3nek-
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 HUTU HakanueaHus. M3wme-
peHVe 3neKkTpuyeckoro 3apsaa anekrtpoHa. CHATME BONbTaMNEepHOW XapakTte-
puctukm guoaa. lNpoeeaeHne cpaBHUTENBHOMO aHanu3a nonynpoBOAHUKOBBIX
avogoB u Tpuopos. Vcnonb3oBaHue MHTepHeTa ans nomcka uHdpopmaumm o
nepcrnekTuBax pasBMTUSA MOMYNPOBOOHUKOBON TEXHUKW. YCTaHOBKA NMPUYMHHO-
CneacTBeHHbIX cBA3en. ObbsACHeHe NPUPOALI 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 MHAYKUMM MarHUTHOro nons. Beluncnenue cun, gencteyowmnx Ha
NPOBOAHMK C TOKOM B MarHUTHOM none. BeluncneHvne cwn, AencTBYOWMX Ha
3MeKTPUYECKUn 3apag, ABWXKYLUMIACA B MarHUTHOM none. WccnepoBaHne sB-
NeHVN 3NEeKTPOMAarHUTHOW MHAYKUUW, CaMOWHAYKUMW. BbluncneHvue aHeprum
marHuTHoro nomns. O6bsAcHeHMe npuHUMNa AEeNCTBUA dneKkTpoaBuratens.
Ob6bsAcHeHne nNpvHUUNa OEeNCTBUSA reHepaTopa 3NeKTPUYEcKoro Toka M anek-
TponsmeputenbHbix npubopoB. OB6bACHEHWE npuHUMNa [EencTBuA macc-
cnekTporpadpa, yckoputenen sapshkeHHbix yacTtud. O6bsAcHeHue ponu mar-
HUTHOTO Mons 3emnu B XW3HM pacTeHWNn, XMBOTHbIX, Yyenoseka. [pusegeHve
NPMMEPOB NPaKTUYECKOro MPUMEHEHUS N3YYEHHbIX SBNEHNIA, 3aKOHOB,

npubopos, ycTpoiicT. MpoBedeHWe CPaBHUTENBHOIO aHanM3a CBOWCTB 3Mek-
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 AfuHbl, Maccbl U amnnuTyabl konebaHun. MiccnegoBaHue 3aBUCMMOCTU
nepuoa konebGaHwui rpysa Ha MpyXuHe OT ero Macchbl W XXECTKOCTU MPYXMHbI.
BbluncneHve nepuona konebaHuii MaTemMaTUHeCKoro MasiTHUKa no M3BeCTHOMY
3Ha4YeHuo ero AnvHbl. BblumcneHne nepuoga konebaHui rpy3a Ha NpyKUHe no
N3BECTHLIM 3HAYEHUSIM ero Macchl U XECTKOCTU MpPYXMHbl. BbipaboTka HaBbLIKOB
BOCMPUHMMATb, aHanuM3upoBaTtb, NepepabaTbiBaTb M NpeabsBNsATb MHdoOpMa-
LU0 B COOTBETCTBUM C NOCTaBMEHHbIMK 3adadyamu. MNprueeneHe npumepos aB-
ToKkonebGaTernbHbIX MeXxaHU4Yeckux cuctem. [NpoBedeHne Knaccudukauum Komne-
6aHun

Ynpyrue BOMHbI

M3amepeHne ONUHbI 3BYKOBOWM BOMHbI MO pe3ynbTaTam HabnogeHuin nHtepde-
peHLMN 3BYKOBbIX BOSH. HabnogeHne 1 o6bsCHEHWe ABNEHWUIA MHTepdepeHLMn
N OndpakumMm mexaHudeckux BonH. lMpencrtaeneHve obnacTtei NpUMeHeHus!
ynbTpassyKa 1 NepCcreKkTUBbl €ro UCMOMb30BaHUA B PasnNYHbIX 06M1acTaX HayKu,
TEXHUKW, B MeauLMHe. VI3noxeHne CyTu 3KOMornyeckmx npobrem, cBA3aHHbIX C
BO3AEVICTBMEM 3BYKOBbIX BOMH Ha OpraHnam Yernoseka

OnekTpoMarHuTHbIe
nebaHwns

KO-

HabntogeHne ocumnnorpamm rapmMoHM4Yeckux konebaHwi cunbl Toka B LiENW.
M3amepeHne anekTpoemMKoCTU KoHAeHcaTopa. WN3mepeHue WHAOYKTUBHOCTbL Ka-
Tywku. NccnegosaHne sBNEHWUs SNeKTpUYecKoro pe3oHaHca B nocnegosartenb-
How uenu. lNMpoBegeHne aHanorun mexay U3n4eckumMu BennuvmMHamm, xapakre-
PU3YIOLLUMWN MEXaHUYECKYIO U 3MEKTPOMArHUTHy0 konebaTernbHble CUCTEMbI.
PacyeT 3Ha4yeHnin cunbl TOKa U HaNPSKEHUS Ha dNeMeHTax Lenu nepemMeHHoro
Toka. WccneposaHve npuHUMNa OevcTBus TpaHcdopmaTopa. WccneposaHue
npuHUMNa OencTBus reHepartopa nepemMeHHoro Toka. cnone3osaHne VHTepHe-
Ta Ong novcka MHoOpMauMu O COBPEMEHHbIX cnocobax nepegadv dnekTpo-
3Heprum
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3]'IEKTp0MaFH UTHble BOJI-
Hbl

OcyLIJ,eCTBJ'IeHI/Ie pagunonepengayn wn pagunonpunemMa. WcecnenoBsaHne 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 CYTN 3KOJTOTNYECKnNX I'IpO6J'IeM,
CBA3aHHbIX C 3J1IeKTPOMArHUTHbIMU konedaHnsammn n sonHamn. O6bsACHeHNE 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 cnekTparnbHbIX rPaHuL, YyBCTBUTENBHOCTU Yero-
BEYECKOro rnasa. YMeHue CTpoutb M3obpakeHns npegmeToB, AaBaemble fvH-
3amu. PacyeT paccTosHusa OT nNuH3bl 40 n3obpaxeHus npegmeta. Pacyet ontu-
Yeckon cunbl NuH3bl. N3mepeHue okycHOro pacctosHus nuH3bl. McnbitaHue
MogJernen MMKpOCKoNa 1 Teneckona

BonHoBble CBOMCTBA
cBeTa

HabniogeHve aBneHus nHTepdepeHLMn anekTpomMarHuTHelx BorH. Habnoaexve
ABMEHWs Andpakunm aneKTpoMarHuTHbIX BONH. HabniogeHne siBneHns nonspu-
3auUMM 9MEeKTPOMarHUTHbIX BOSH. M3amepeHne OnvHbl CBETOBOW BOMHbLI MO pe-
3ynbTatam HabnogeHus aBneHns nHtepdepeHummn. HabnoaeHve seneHns gu-
dpakuun ceeta. HabniogeHne aBneHus nonspusaumm n gucnepcun ceeta. [lo-
WCK pasnuyuMm u cxoAcTBa mexay AndPakuMOHHBbIM W AWCNEPCUMOHHBIM ChekK-
Tpamu. [prBegeHne NpUMepoB NOSIBNEHMS B NPUPOAE U NUCMOMb30BaHWS B TEX-
HVKe SBMEeHU nHTepdepeHummn, gudpakumm, nondpusaumm n gucnepcumn ceeTa.
MepeuyncneHne mMeTogoB NO3HaHWS, KOTOPbIE NCMOMb30BaHbI NPU N3YYEHUN YKa-
3aHHbIX ABMEHUN.

6. ANIEMEHTbI KBAHTOBOW ®U3UKU

KBaHTOBas ontuka

HabntogeHne doTtoanekTpuyeckoro adpcpekta. Ob6bsicHeHne 3akoHoB CToneTo-
Ba W OaBrieHNs CBeTa Ha OCHOBE KBaHTOBbIX NpeActaBneHuin. PacyeT makcu-
MasribHOM KMHETMUYECKOW SHEPINMN INEKTPOHOB MNP POTOINEKTPMUYECKOM IdhdhekK-
Te. OnpegeneHue paboTbl BbIXxoAa 3MeKTpoHa Nno rpadouky 3aBUCUMOCTU MaKCU-
ManbHOW KMHETMYECKOW 3HepPrun oTOINEKTPOHOB OT YacToTbl cBeTa. Mamepe-
HMe paboThbl Bbixofa anekTpoHa. NepeyncneHne nNpubopoB YCTAHOBKW, B KOTO-
pbiX NpuMeHsieTca 6e3 UHepLMOHHOCTb oToadbdekTa. ObbACHEHME KOPNYCKY-
NAAPHO-BOSTHOBOrO AyanuamMa cBOWCTB pOTOHOB. OBbACHEHME PONM KBAHTOBOM
ONTWKM B pa3BUTUN COBPEMEHHON PU3UNKM

dusnka atoma

HabntogeHve nuHenyatbix cnekTpoB. PacyeT 4acToTbl M OMMHbLI BOSHbI UCMYC-
Kaemoro cseTa npu nepexoge atoma Bogopoda U3 OAHOrO CTauMOHapHOro Co-
ctosHua B gpyroe. O6bsCHEHME NPOUCXOXOEHUST NIMHENYATOrO CnekTpa atoma
BOOOPOAA U pasnuyunsg niMHenyaTbiX CNeKTPOB pasnnyHbIX ra3oB. ViccrnegosaHve
nuHenyaTtoro cnektpa. VccnegosaHne npuHuMna paboTbl NIOMUHECLEHTHON
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. BblumcneHune BonHbl ge bponna yactuubl ¢ M3BECTHLIM 3HAYEHUEM UM-
nynbca.
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dunsmka aTOMHOro A0pa

HabniogeHne TpekoB anbda-yactuy B Kamepe BunbcoHa. PernctpmpoBaHue
A0EpHbIX U3MNyYeHW C MoMmoLllblo cdeTdmka [enrepa. PacyeT aHepruv cBsi3u
aToMHbIX agep. OnpegeneHve 3apsida 1 MaccoBOro YMcna aToOMHOro sagpa, Bo3-
HMKalLWero B pesynbTaTe paguoakTMBHOIO pacnaga. Beluncnenve aHepruw,
ocBoOOXaawLLlenca npu paguoaktMBHoMm pacnage. OnpegerneHve npoayKToB
saepHon peakuumn. BelumcneHvne sHeprum, ocBoboxgalowenca npu saaepHbix
peakuuax. NoHUMaHue npenmyLecTB U HeLOCTaTKoOB UCMONb30BaHUSE aTOMHOM
3HEPIMM U NOHU3UNPYIOLLMX U3MNYYEHUA B MPOMBILUNEHHOCTN, MeauuuHe. Aano-
XEeHMe CyTW 3KoMormyecknx npobnem, cBA3aHHbIX ¢ GUONoOrMyeckMm aencTememM
paanoakTMBHBLIX u3nyveHun. NposegeHne knaccuukaumm anemMeHTapHbIX Ya-
CTUL MO X PU3NYECKMM XapakTepucTukam (Macce, 3apsiiy, BPEMEHU XU3HWU,
CnUHY 1 T. A4.). NoHUMaHMe UeHHOCTEW HAay4yHOro MO3HaHUSA Mupa He BoOOLle
ONs YenoBeYyecTBa B LENOM, a ANdA Kaxaoro obyyatoLerocs fM4Ho, 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-
unmn 06 mnx ocobeHHocTax OBcyxaeHne BO3MOXHbIX CLieHapues aBonounn Bee-
neHHon. Micnone3oBaHne VIHTepHeTa Anga noucka CoOBpeMeHHON nHdopmMaLlmm o
pa3sutum BecenernHon. OueHka nHdopmaumm ¢ no3numMm ee CBOWCTB: 4OCTOBEp-
HOCTU, 06 bEKTMBHOCTM, MOMHOTHI, aKTYanbHOCTU U T. A.

3sonouna 3se3d. [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 3KOHOMMYECKOTO 3Ha4YeHus. 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 NPeabsaBnsaTb MHPOPMALUIO B COOT-
BETCTBMM C NOCTABMNEHHLIMY 3a4a4amMu.

8 YYEBHO-METOAOUYECKOE "

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, MHpoOpMaunoHHbIe CTeHAbl, 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>X1H ¢ pasnmMyHON XeCTKOCTbIO

— Habop peauctopos

— JNNabopaTopHbI Habop «MccrnegoBaHNe N30MNPOLIECCOB B ra3axy

— Habop koHaeHcaTopoB

— Habop «kpuctannuaaums»

— Habop rpy3oB no mexaHuke

— [llepekntoyateny 0gHOMOMOCHbIE

— Mpnbop Ans namepeHnsa AnvMHbl CBETOBOMW BOJSIHbI ¢ HABOPOM ANPPaAKLNOHHBIX
peLueTok

— Peocrtart-noteHunomeTp (nabopaTtopHbIN)

— Cnupanb-pe3uncTop

— CrtakaH oTnmBHOWM (NabopaTopHbI)

— Undpposon nameputensHbin npubop

— LlWratmB ana dpoHTanbHbIX paboT

— Pblyar-nuHenkn nabopaTtopHble

— AmnepmeTpbl nabopaTtopHble

— BonbTmeTpbl nabopaTtopHbie

— Bechbl ¢ pasHoBecamu

— Bblkntovatenun ogHONOMOCHbIE

— [OnHamomeTp nabopatopHbIN

— WICTOYHMKM NuTaHnS

— KaTywka-moToK

— KomnnekT no anektpogmMHamuke

— Komnnekt nposBoaos

— JlabopaTopHbIi Habop «reomeTpuyecKkasa onTuka»

— JlabopaTopHbIn HaBop «MarHeTn3mM»

— JlabopaTopHbIi HABOp «3MNEKTPUYECTBOY

— OnekTpomarHuT pas3bopHLIN C AeTansamm

— Marnuntel nonocossblie (nNapa)

— MunnmnamnepmeTp nabopaTopHbIv

— [eMoHcTpaunoHHble Npubopbl:

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

— Habop 0eMOHCTpaUNOHHBIN «3NEKTPUYECTBO 4»

— Habop «MarHuTHoe none 3emnm»

— Habop ons gemMoHcTpauumn 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 NCMXpPOMeETPUYECKUI

— lpunbop ons geMoHCcTpaunn oaBneHNsa BHYTPU XXUAKOCTU

— [Npubop ons AgemMoHcTpauun TeNONPOBOLHOCTY 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 0b6pasoBaHUii 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.[1ennmMocCTb anekTpn4eckoro 3apsga

6./ACTOYHMKM 311EKTPUYECKOro ToKa

7.9NeKTpuYecKknin ToK

8.Cuna Toka. AMnepmeTp

9.3akoH Oma gns yvacTka uenu

10.MOCTOSAHHBIN TOK. DNEKTPUYECKoe HanpskeHue

11.PaboTta 1 MOLLHOCTb 3MEKTPUYECKOro ToKa

12.MNocnepoBaTenbHOe coegMHEHME NMPOBOLHMKOB

13.MapannenbHoe coeanHeHe NPOBOAHUKOB

14 .MarHutHoe none. Cuna amnepa. Cuna JlopeHua

15.Konebanuns. YpaBHeHNe rapMOHNYECKOro konebaHus

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

18.BonHoBble cBovicTBa cBeTa. MHTepdepeHumsa. Odudpakums
19.M'eomeTpuyeckas ontuka. OTpaxeHue ceeTa. NpenomneHue ceeta. JIMH3bI
20.PoToadhpekT

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

23.[1BmxeHune Ten nog AeUCTBMEM CUIbl TSXKECTHN

24 .3aK0Hbl COXpaHEHUs1 B MEXaHUKe

HarnsgHble nocobus:

Mogenb asuratens (nabopatopHas)

Mopenb asuratensi BHyTPEHHEro CropaHus

Mogenb «KpucTannuyeckasl pelleTka noBapeHHon conmy»

Mogenb «3NEKTPOMarHMTHOro pene»

Moaenb Ans AeMOHCTpaUMiA NIMHUIA MarHUTHOTO Mons

MynbTumeguiiHoe obopynoBaHue: Tenesusop, DVD — npourpbiBaTenb, 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; JlnueH3noHHbIn cepTudmkaTt Ne17EO-
171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 no 13.03.2020 r

PEKOMEHOYEMAA NNIUTEPATYPA
Ona ctyaeHToB:

®upcos, A. B. dusmka gna npodeccmin n cneumanbHOCTEN TEXHUYECKOro N ecTe-
CTBEHHO-Hay4HOro npodunen [OnNekTpoHHbIn pecypc] : yd4ebHuk / A. B. ®upcos ; pea. T.
W. Tpocbmmosa. - 1-e nsg. - AnekTpoH. gaH. - Mockea : Akagemus, 2017. - on-line.

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

Tpodumosa, T. U. Kypc dunauku ¢ npumepamm pelleHns 3agad [OnekTpoHHbIN pe-
cypc]:B2T1.T.1/T.N. Tpodumosa. - M. : KHOPYC, 2017

Tpodumosa, T. V. dusunka ot A go A (ana ccy3oB) [ONEKTPOHHBIA pecypc] : cnpa-
BoyHuk / T. N. Tpocumosa. - M. : KHOPYC, 2016

Tpodmmosa, T. U. dusumka: Teopus, peweHne 3agad, nekcnkoH (CroO) [OnekTpoH-
HbI pecypc] : cnpaBo4vHoe uaganue / T. . Tpodumosa. - M. : KHOPYC, 2016

Onsa npenogaBaTenemu:

1. KoHctutyums Poccunckon degepaumn (NpuHATa BCEHAPOAHBIM rOSIOCOBAHUEM
12.12.1993) (c yyeTOM MOMpaBoOK, BHECEHHbIX befeparnbHbIMU 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.

2. ®epepanbHbin 3akoH OT 29.12. 2012 Ne 273-03 (B pea. heaepanbHbiX 3aKOHOB
oT 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-93, ot 02.07.2013 Ne 170-03, ot
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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, o1 05.05.2014Ne 84-d3, ot 27.05.2014 Ne 135-03, ot 04.06.2014 Ne 148-93, c
n3M., BHeceHHbiMM PefepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-3) «O6 obpaszoBaHum
B Poccuinckon degepauunm».

3. [lMpukas MuHucTtepctBa obpasoBaHus u Haykm PP «O6 yTtBepxaeHun dene-
panbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpegHero (NosHoro) obuuero
o6pasoBaHus» (3apernctpmpoBaH B MuHiocte PP 07.06.2012 Ne 24480).

4. Tpukas MuHobpHaykn Poccum ot 29.12.2014 Ne 1645 «O BHECEHUN N3MEHEHUI
B NMpuka3s MuHuctepctea obpasoBaHus n Hayku Poccuickon ®eapepaumm ot 17.05.2012 Ne
413 “O6 yTBepxaeHun cenepanbHOro rocygapcrBeHHoOro obpasoBaTenbHOro craHgapTta
cpegHero (nosiHoro) obuiero obpasoBaHUNA”».

5. [lpuka3z MuHuctepctBa obpasoBaHus u Haykm PO ot 31 gekabps 2015 r. N
1578 "O BHECEHUU N3MEHEHUI B denepanbHbIn rocyapCTBEHHbIN
obpasoBaTenbHbIi  CTaHOApT cpedHero obuwero obpasoBaHUs,  YTBEPXKOEHHbIN
npukasoMm MwuHucTepcTBa obpasoBaHus M Haykm Poccuinckon ®epepauumn ot 17 magd
2012 r. N413"

6. [Mncemo [enapTameHTa rocygapCTBEHHOM NOMAUTUKM B cdpepe NoAroTOBKM pa-
6oumnx kagpos 1 AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHaauumn no
opraHu3auum nonyyeHus cpegHero obuiero obpasoBaHus B npegenax ocBoeHus obpaso-
BaTenbHbIX Nporpamm cpegHero npodeccnoHansHoro obpasoBaHusa Ha 6ase OCHOBHOMO
obuiero obpasoBaHnsa ¢ yueTom TpeboBaHuM denepanbHbiX rocyaapcTBeHHbIX 0bpasoBa-
TeNbHbIX CTaHAAPTOB M NosiydaeMon npodeccun unu cneumanbHOCTU cpegHero npodec-
CMOHanNbHOro o6pasoBaHUNY.

7. TNpumepHass ocHoBHass obpasoBaTenbHasi nporpamma cpegHero obuero
obpasoBaHunsa, opobpeHHas  peweHnem  dedepanbHoOro  y4ebHO-MeToaMyeckoro
o6beanHeHua no obuiemy obpasoBaHuto (MPoTokosn oT 28 nioHA 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, ¢ uam. o1 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

MHTepHeT- pecypchl:

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

pecypcoB).

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

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

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


http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/

KeiPK KMPK BFAP® ®IEOY BO «KITY»

Pain: MO — 09.02.07.0Y[.12.PM | DU3VKA |  C.38/39

4. www.globalteka.ru (fnobanteka. mobanbHass GubnmMoTeka HayudHbIX pecyp-

coB).

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

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

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//ffiz.1september.ru (y4ebHo-meToanYeckas raseta «Pusunkay).

12. www.n-t.ru/nl/fz (HoGenesckune naypeatbl No puauke).

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

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

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

«KBaHT»).

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

aexu «lyTb B HayKy»).
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9 MNMAHUPYEMbIE PE3YJIbTATbI U3YHYEHUA YHYEBHOIO NMPEOMETA

KoHTponb 1 oueHka pe3ynbTaToB OCBOEHUS y4eBOHOM OUCUMUMIMHBI OCYLLECTBNSET-
cs npenofasBaTeneM B MpoLecce NpoBeAeHUs TECTUPOBaHUS, a Takke BbINOMHeHNUs oby-

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

)i(yTO‘JHOVI artrecrtauunn.

Pe3ynbTatbl 06y4eHus

lNMpeameTHbIE

DopMbI U MeTOAbl KOHTPOSISA U OLIEHKU pe3yrnbTaToB oby-

CMbICN MOHATUIA: dr3nYeckoe ABMeHne, 3aKoH, rmno-
Tesa, Teopusi, BELLLECTBO, Norne, BonHa, oOTOH, aToMm,
aToOMHOe a4po, NnaHeTa, 3Be3fa, FanakTuka;

CMbICn PU3NYECKMX BENUYMH: CKOPOCTb, YCKOpPEHue,
macca, cuna, umnynbc, aHeprus, Temneparypa, 3a-
psg v 1a.

YyeHus
Onpoc  (MHAMBMAyanbHbIA,  POHTAsNbHbIA), MNUCbMEHHas
npoBsepka, TecTupoBaHue, nposepka BbIMOMHEHNS
BHeaygNTOPHON CaMoCTOsiTENbHON paboTbl; 3K3aMeH.
Onpoc  (wHAMBMAYanbHbIM,  (POHTaNbHbLIN), NUCbMEHHas
npoBepka, TecTupoBaHue, nposepka BbINONTHEHUS

BHEAYAMTOPHOM CaMOCTOATENbHON paboThl; 3K3aMeH.

Cwmbicn dmanyecknx 3akoHoB: «MexaHukn», «Tepmo-
OVNHaMUKNy, «nekTpoanHamukmy», «KeaHToBOW hu-
3UKNY;

Onpoc (MHAMBMAYanbHbIA, (POHTaNbHLIN), NMCbMEHHas MNpo-
Bepka, TecTUpoBaHue, NpoBepKa BbINOMHEHUA CaMoCToATE Nb-
HoW paboThbl; SK3aMeH.

Bknag poccuicknx n 3apybexHbiX Y4eHbIX, OKa3aB-
LWunx HanbonbLuee BNUSHWE Ha pasBuUTUEe OU3UKK.

Onpoc  (MHAMBMAYanbHbIA,  (OPOHTANbHbIA), NUCbMEHHas
npoBsepka, TecTMpoBaHuve, nposepka BbINOSTHEHUA
BHEAYAMTOPHbIX CaMOCTOoATeNnbHOW paboTel; pabota Ha

WHTEPaKTUBHbIX 3aHATUAX. 3K3aMEH.

OCBO€HHbIe YMEeHus:

OnucbiBaTb M 0BBACHATL OUINYECKME SIBMEHUSA U
CBOWCTBA Ten;

[leMoHCTpauus, UHAMBUAYaANbHOE BbIMOMHEHWE 3a4aHui; 3K-
3aMeH.

MprBOANTL NPYMEpPbI NPAKTUYECKOrO NCMONb30BaHNS
PUINYECKNX 3HAHWI;

KOHTpOJ‘Ib BbINOSIHEHUSI CAMOCTOSATENbHbLIX 3a4aHNA; 3K3aMeH.

OTtnnyatb rmnoTesbl OT Hay4HbIX OTKprTI/II;I;

Onpoc (nHauBuAyanbHbIA, OPOHTaNbHbLIN), NMMCbMEHHas Mpo-
Bepka, TeCTMpoBaHWe, NMpoBepKa BbINOMHEHNS CamMOCToATeNb-
HoW paboThbl; 3K3aMeH.

MpumeHaTb nony4vyeHHble 3HaHUA ONA pelleHund du-
3NYEeCKUX 3agay,

KOHTpONb BbINOMIHEHNSA CAMOCTOATENbHbBIX 3a4aHUN; 9K3aMEH.

Onpepensartb xapaktep ¢u3M4eckoro npouecca Mo
rpadouky, Tabnuue, dopmyne;

Onpoc (nHauBuAyanbHbIA, OPOHTaNbHbLIN), NMMCbMEHHas Mpo-
BEpKa, TECTUPOBaHNE, 3K3aMEH.

Mcnonb3oBaTtb nabopaTopHOe U AeMOHCTPaLMOHHOE
obopygoBaHue;

[MpoBepka BbINOSTHEHNSA CAMOCTOSTENBHON paGOTbI; 9K3aMeH.

N3MepsATb pad r3nMYeckux BENWYMH, NpeacTaBnsis
pe3ynbTaThl USMEepPeH1si C y4eTOM MX NOrpeLlHOCTeN;

Onpoc (uHavBMAyanbHbI, poHTanbHbIN), paboTa Ha UHTEp-
aKTUBHbIX 3aHSATUAX, 9K3aMEH.

[enaTb BbIBOOAbI HAa OCHOBE 3KCMEPUMMEHTANbHbIX
[JaHHBbIX;

Onpoc (nHauBuAyanbHbIA, OPOHTaNbHbLIN), NMMCbMEHHas Mpo-
BepKa, TeCTMpOBaHue, NpoBepKa BbINOMHEHWS BHEayAUTOPHbIX
camocTosTeNnbHON paboThl; paboTa Ha MHTEPAKTMBHBLIX 3aHS-
TUSIX, IK3AMEH.

Wcnonb3oBaTe NpuobpeTeHHble 3HaHWUS U YMEeHUs B
npaKkTUYeckon AesTEeNbHOCTU U MOBCEAHEBHON XM3-
HU:

a) onsa obecneveHuss 6e30NMacHOCTM XU3HeAeATenNb-
HOCTMH,

6) OLIEHKM BNUSHUS Ha OpraHu3M 4YernoBeka v gpyrue
opraHu3Mbl 3arpsisHeHNst oKpyXxatroLen cpesl,

B) pauMOHanbHOrO NMPUPOAONOSbL30BAHUS U 3aLUTDI
OKpy>KatoLen cpeapl

Onpoc (nHAMBMAyanbHbIA, OPOHTaNbHbIA), MMCbMEHHas npo-
Bepka, TeCTUpOBaHWe, NPOBEpPKa BbINOMHEHWS BHEAYAUTOPHBLIX
camocTosiTeNnbHON paboTbl; paboTa Ha WMHTEPAaKTMBHBLIX 3aHs-
TUAX, SK3aMEH.

BocnpyvHumaTb M Ha OCHOBE MOMYyYeHHbIX 3HaHWUN
CaMOCTOATENBbHO OueHVBaTb MHQopMauuio, coaep-
Xawytoca B coobuweHnsx CMU, UHTepHeTe, Hay4HO-
NonNynspHbIX CTaTbsX.

Onpoc (nHAMBMAyanbHbIA, OPOHTaNbHbLIA), MMCbMEHHas Mnpo-
Bepka, TeCTMpOBaHUe, NPoOBeEpKa BbIMOSTHEHNSI CaMOCTOATENb-
HOW paboTbl; 9K3aMeH.
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