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1 NOACHUTEJIbHAA 3ANMUCKA

Mporpamma obweobpasoBaTenbHOM y4ebHOM ancumninHel «Pusmnka» npegHasHa-
YyeHa ANSA u3ydeHnsa U3MKM B npodeccrnoHanbHbix obpasoBaTenbHbIX OpraHn3aumnsax
ClO, peanusylowmnx obpasoBaTenbHy0 nporpammy cpegHero obuwiero obpasoBaHus B
npegenax oCBOEHMs1 OCHOBHOM NpodeccnoHanbHon obpasoBaTtenbHon nporpammbel CMNO
(OMNorn Cro) Ha 6a3e ocHoBHOro obuiero obpasoBaHUs Npu NOAroTOBKE CNeunanncTos
cpegHero 3BeHa no cneuuanbHocTn 26.02.05 «3kcnnyataumsa CyaoBbIX SHEPreTU4EeCKnx
YCTaHOBOKY.

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuwiero obpa-
30BaHu4, NpeabsBNAeMblX K CTPYKTYpe, COOAEepPXXaHUIo U pesyrbTataMm OCBOEHUs y4ebHOoM
ANcuMnIMHbl «Pusmkay, B COOTBETCTBUM C PekomeHOaumMsamMm no opraHnsauumn nonyyeHus
cpeaHero obuwero obpasoBaHus B npegenax 0OCBOeHMs obpasoBaTerbHbIX MpPOorpamm
cpeaHero npodeccrmoHanbHoro obpasoBaHnst Ha 6ase OCHOBHOro obLiero o6pasoBaHus ¢
yyeToM TpeboBaHuN defeparnbHbiX rocygapCTBeHHbIX 06pasoBaTesibHbIX CTaHOAPTOB U
nosiy4yaemon cneunanbHOCTU cpeaHero npodeccrmoHanbHoro obpasoBaHusa (Nucbmo [e-
napTaMmeHTa rocyaapcTBEHHOM MONMUTUKM B cdrepe NoAroToBku paboumx kagpos u AMNO
MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259), ¢ yyeTtom [NpumepHOn ocHoBHOM 0bpa-
30BaTeNbHOM NporpamMmmbl cpegHero obuiero obpasoBaHus, ogobpeHHOW peleHnem de-
aepanbHoro y4yebHo- meTogmyeckoro obbeanHeHus no obwemy obpaszoBaHMio (MPOTOKON
oT 28 noHA 2016 r. Ne2/16-3).

CogaepkaHve nporpammbl «®du3nka» HanpaBneHo Ha AOCTMKEHWE criedytolmx Le-

*  OCBOEHME 3HaHMMN O (PyHOAMEHTalbHbIX (PU3MYECKMX 3aKOHaX WU MpUHUMNAaXx,
nexawmx B OCHOBE COBPEMEHHOMN (PM3NYECKON KapTUHbI M1pa; Hanbosee BaXKHbIX OTKPbI-
TUSX B obnactn punaunku, okasasluMxX onpegensioliee BfMSHUE Ha pasBUTUE TEXHUKU U
TEXHOMOrMu; MeToax Hay4HoOro NO3HaHUs NpPUpPoab;

*  OBMnageHue ymMeHuaMn npoBoaAuTb HabnogeHus, nnaHMpoBaTb WU BbINOSHATb
3KCNepuMEHTbI, BblABUraTb MNOTe3bl U CTPOUTbL MOLENN, NPUMEHATL MNOSMyYEeHHbIe 3HaHUS
no guauke Ans o0bACHEHUA pa3HOOOpPa3HbIX PUNYECKUX ABMEHUN U CBONCTB BELLECTB;
NpakTU4EeCKN MCNOoNb30BaTh (PU3NYecKne 3HaHuS; oueHuBaTb JOCTOBEPHOCTb €CTECTBEH-
HO-Hay4YHOW MHJOpMaLmK;

*  pasBuTME No3HaBaTeSIbHbIX MHTEPECOB, NHTENIEKTYanbHbIX U TBOPYECKUX CNO-

cobHocTen B npouecce NpnobpeTeHnst 3HaHUN U yMEHUN No (PU3NKe C UCMONb30BaHNEM
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pasnNnYHbIX MICTOYHMKOB MHGAOPMAaLMN N COBPEMEHHBLIX MHEPOPMAaLMOHHBLIX TEXHOMOIUIA;

e BOCMUTaHWE yOEXOAEHHOCTU B BO3MOXHOCTM MO3HaAHUS 3aKOHOB MpPMpOAbl, UC-
Nonb30BaHUA OOCTWXEHUA (U3nkn Ha 6naro pasBuMTUSA YEeNOBEYECKOW LUMBUNM3ALUNY;
HeobXxo4MMOCTN COTPYAHMYECTBA B MPOLIECCE COBMECTHOrO BbIMOMHEHMSA 3aay, YBaXu-
TENbHOrO0 OTHOLLUEHUSI K MHEHUIO OMMOHEeHTa npu obcyxaeHun npobrnem ecTecTBeHHO-
Hay4YHOro coaep)XaHusi; FOTOBHOCTM K MOparnbHO-3TUYECKOM OLEHKE UCMOoNb30BaHUs Hay4-
HbIX JOCTMXXEHMWI, YyBCTBa OTBETCTBEHHOCTM 3a 3alUUTY OKpYXKaloLen cpeabl;

*  UCNONb30BaHME MPUOBPETEHHbIX 3HAHUA U YMEHWUA ONSA peLleHus npakTuye-
CKMX 3a[ay NoBCEeOHEBHOW XM3HW, obecnevyeHnss 6e3onacHOCTU COBCTBEHHOM XU3HU, pa-
LMOHanNbHOro NPUpPoaONONb30BaHUSA N OXpaHbl OKPYXKatoLen cpedbl U BO3MOXHOCTb Mpu-
MEHEHUS 3HaHWN NPU peLLeHnMn 3aad, BO3HMKaKOLWMX B nocneayowen npogeccnoHanb-
HOWM OesTEenbHOCTH.

B nporpammy BkNiOYEHO copepxaHue, HanpaBneHHoe Ha (opMMpOBaHUE Yy CTy-
JEHTOB KOMMNeTeHUUn, Heobxoammblix ansa kavyectseHHoro ocsoeHust OMOIM CIMO Ha 6ase
OCHOBHOro obuiero obpasoBaHusi C nonyYyeHnem cpegHero obuiero obpasoBaHus; Npo-

rpaMmmbl NOArOTOBKK crieumnanucToB cpeaHero 3seHa ([MMNCC3).

2 OBLLASA XAPAKTEPUCTUKA YYEBHOWU OUCLIUIJIUHBI « ®U3UKA»

B ocHoBe yyebHoN aucumnnuHbl «Pusmnka» nexmnt ycTaHoBKa Ha bopMmmnpoBaHue y
oby4aembix cucTeMbl 6a30BbIX MOHATUA OU3MKM N NPEeACTaBEHUA O COBPEMEHHON on3n-
YeCKOW KapTMHE MUpa, a Takke BblpaboTka YMEeHU NPUMEHATb (PU3NYECKNE 3HAHNA KaK B
npoeccrnoHanbHON AeATENbHOCTU, Tak U AN PeLUEHUSs XXU3HEHHbIX 3aavy.

MHorne nonoxeHus, pasBuBaemMble (PU3MKOW, pacCMaTpuBalOTCA Kak OCHOBa CO-
3[aH1sa N UCMNOMNb30BaHNS UHPOPMALMOHHBIX U KOMMYHUKaLMOHHLIX TexHonornn (UKT) —
OLHOro 13 Hambonee 3HaYNMbIX TEXHONOMMYECKMUX OOCTUXKEHMI COBPEMEHHOW LMBUNN3a-
uuu.

®un3unka gaet KoY K NOHUMaHUK MHOTOYUCIIEHHbIX SIBMIEHUIN N NPOLECCOB OKpYXa-
tolero mupa (B eCTeCTBEHHO-Hay4HbIX 06nacTax, Counosiornn, 3KOHOMUKe, A3blke, NuTe-
paTtype u gp.). B cdusmke dopmupyrotcs MHOrve Buabl OeATENBHOCTU, KOTOPblIE UMEKT
MeTanpegMeTHbIA xapakTep. K HUM B nepByto o4epedb OTHOCATCHA: MOAenupoBaHue o6b-
eKTOB UM TMpOoLEecCcoB, TMPUMEHEHNE OCHOBHbIX METOAOB [MO3HAaHUA, CUCTEMHO-
WH(POPMAUNOHHBIA aHanus, opMynupoBaHWe rUMNOTe3, aHanuM3 U CUHTE3, CpaBHEHue,
obobLeHne, cuctemaTnsauns, BblBNEHNE NPUYNHHO-CNEOCTBEHHbIX CBA3EN, NOUCK aHa-

Ji0oros, yrnpaBlieHune obbektamu u npoueccamMmun. MMeHHO aTa aucumnnuHa no3BonseT no-
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3HAaKOMWUTb CTYAEHTOB C Hay4YHbIMW METO4AMW MO3HAHUS, HAYYUTb UX OTNMYaTb rMNoTe3y
OT TEOPUN, TEOPUIO OT IKCNEPUMEHTA.

®dun3nka nmeeT odeHb BOMbLIOE M BCEBO3pAcTalOLEee YNCIO MEXONCUMMIMHAPHbIX
CBSI3EN, MPpMYEM Ha YPOBHE KaK MOHATMMHOrO annapata, Tak U MHCTpymeHTapus. CkasaH-
HOe MNO3BONISIET paccmaTpuBaTb (PU3NKY Kak MEeTaauCUMNiUHY, KOTopasd npefoctaBndeT
MeXONCUUNIIMHAPHBIV S3bIK A9 ONMCaHMUs Hay4YHOW KapTUHbI MUpa.

dusnka aBnaetTca cuctemoobpasyrowmnm (akTopoM AN eCTEeCTBEHHO-HayYHbIX
y4ebHbIX NpeamMeToB, NOCKOSbKY (PM3MYECKME 3aKOHbI NeXaT B OCHOBE COAEPXaHUS Xu-
Mun, Gruonoruum, reorpadum, acTpPOHOMMUM U cneumanbHbiX ANCUNANWH (TEXHUYECKas Me-
XaHWKa, aNEeKTPOTEXHMKA, SNEKTPOHUKA 1 Ap.). YyebHaa ancumnnunHa «dusmka» cosgaet
yHuBepcarnbHyto 6a3y ana usydeHus obuienpodeccnoHanbHblX U crneumanbHbIX AUCUK-
NNWH, 3aKknagpiBas pyHOaMeHT ansa nocnegytoilero ody4yeHuns cTyaeHToB.

O6nagass NOrM4YecKon CTPOMHOCTLIO M OMMPasiCb Ha AKCMepMMEHTanbHble dakTbl,
yyebHasa ancumnnunHa «dPusmka» opmMmpyeT y CTYAEHTOB MOASIMHHO Hay4yHOE MUPOBO3-
3peHune. Pusnka ABNAETCA OCHOBOM YYEHUA O MaTepuanbHOM MUpe 1 pellaeT npobnemsbl
3TOro Mupa.

N3yyeHne dunsmkm B npodheccmnoHanbHbiXx obpasoBaTefibHbIX OpraHmM3auusx, pea-
nmnsyrouwmx obpasoBaTenibHyl0 nporpammy cpegHero obuero obpasoBaHus B npegenax
ocBoeHuns OlNOIT ClMNO Ha 6a3e ocHoBHOro obuero obpasoBaHuda, UMEET CBOM OCOBEHHO-
CTM B 3aBMCUMMOCTM OT Npoduns npodeccnoHanbHoro obpasoBaHms. OTO BbipaxaeTcs B
cogepxaHum obyyeHus, KONMYecTBe 4YacoB, BblOEMSAEMbIX HA M3YyYEHUE OTAENbHbLIX TEM
nporpamMmmsbl, rnybuHe nx OCBOEHUNA CTygeHTamu, o6beme 1M xapakTepe NpakTUYeckux 3a-
HATUI, BUOAxX BHeayaANTOPHOW CaMOCTOATESNbHOW paboThbl CTYLEHTOB.

Mpu ocsBoeHnn cneunanbHocTen CINO TexHunyeckoro npoduns npogeccrnoHanbHo-
ro obpasoBaHus cusnka nsydyaetca bonee yrnybneHHo, kak npodunbHasa yyebHaa auc-
UMnNnvHa, ydnTbiBaoLasa cneungunky ocBamBaeMbliX CneunanbHOCTEN.

B cogepxaHumn y4ebHOM aucumnnivHbl No omsmke Npy NogrotToeke obydyarowmxes no
cneumnanbHOCTSM TeXHUYEeCKOro npodunst npodeccmoHansHoro obpasoBaHust Npounb-
HOW COCTaBNAKOLWEN ABNSETCA pa3gen «OnekTpoanHaMmmnkay, Tak Kak 60nblLMHCTBO Npo-
dreccun 1 cneumanbHOCTEN, OTHOCALUMXCA K 9TOMY Mpodunio, cBA3aHbl C 3NEKTPOTEXHU-
KOW N SNEKTPOHUKOWN.

TeopeTnyeckme ceegeHns no usmke AOMOMHAKTCSA AeMOHCTpaumsMmn n nadopa-
TOPHbIMK paboTamu.

N3yuyeHne obuieobpasoBaTenbHOM yyebHON ancunnnuHbl «Pusmnka» 3aBepLuaeTcs
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noaBeaeHneM MTOroB B oopMe aKk3aMeHa B pamMkax aTTecTauumm CTyOoeHTOB B npouecce

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

3 MECTO YYEBHON AUCLUUNNUHbI B YYEEHOM NMNAHE

YyebHas gucumnnmHa «dusmka» sBnseTcs ydebHbIM npegmeToMm no BblIbopy 13
obsizaTtenbHoM npegmeTHon obnactn «EctecTBeHHble Haykny OIOC cpegHero obuiero
obpasoBaHus.

B npodeccnoHanbHbix obpasoBaTenibHbIX OpraHu3auusax, peanusylowmx obpaso-
BaTeNbHYO nporpammy cpegHero obuiero obpasoBaHna B npegenax ocsoeHust OMOI
CINO Ha 6a3e ocHoBHOro obuiero obpasoBaHus, ydebHan ancumnnunHa «dusmnka» msyda-
eTcqa B obweobpasoBatensHoMm uukne ydebHoro nnaHa OOl CIMNO Ha 6a3e OCHOBHOMO
obuero obpasoBaHus ¢ nonydeHnem cpegHero obuwero obpasosanus (MNMCC3I).

B yye6bHom nnaHe MIMCC3 mecto ydebHoOM gucumnnuHbl «dPnsmnka» — B cOCTaBe
obuieobpasoBaTeribHbIX Y4EOHBIX ANCUMNIIMH NO Bbibopy, dbopMupyembix n3 obssarens-
HbIX NpeameTHbIx obnacten ®IrOC cpegHero obuwero obpasoBaHus, Ans cneunanbHOCTEN

CINO cooTBeTCTBYIOLWErO NPOhUNa NpodeccuoHansHoro obpasoBaHuns.

4 PE3YNbTATbl OCBOEHUA YYEBEHOW OUCLMMITUHBI

OcBoeHune cogepxaHna yyebHor gucumnnuHbl «dusmka» obecneumBaeT SOCTUXKE-
HWe cTygeHTaMu cnegyolnx pesynbTaToBs:

*  JINYHOCTHbIX:

= YyBCTBO rOpAOCTU U YBAXKEHUSA K UCTOPUN U OOCTUMKEHUAM OTEYECTBEHHON (PU3un-
YeCKoM Hayku; oM3nYeCcKn rpamoTHoOe NnoBegeHne B NPodecCUoHanbHoON OesATenbHOCTU U
ObITY Npn obpaLieHn ¢ npudopamu 1 yCTpornCcTBaMMu;

— FOTOBHOCTb K MPOAOSIKEHUIO 06pa3oBaHMs U MNOBbILLEHUS KBanugukaumm B n3-
OpaHHOM NpodecCUoHanNbHOM AEATENbHOCTU U OOBbEKTMBHOE OCO3HaHME ponu usnye-
CKMX KOMMNETEHUNI B 3TOM;

— YMEHUe UCMonb30BaTb JOCTUXKEHUS COBPEMEHHON (pn3N4eckon Haykm n usnye-
CKMX TEXHOMOMM ONsi MOBbLILEHNA COOCTBEHHOIO WMHTENMEKTyarbHOrO pas3BUTUS B Bbl-
OpaHHOM NpodeccnoHanbHON OeATENbHOCTY;

- YMEHME CaMOCTOATENbHO 00ObIBaTh HOBblE ANns cebsa pmsmyeckne 3HaHus, Uc-
nosib3ys AN 9Toro AOCTYMNHbIE UCTOYHUKN MHAOPMaLMK;

— YMEHWe BbICTpamBaTb KOHCTPYKTUBHbIE B3aMMOOTHOLLEHUS B KOMaHAe no pelue-

HUO 0bWmMX 3agay;
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- YMeHue ynpaBnaTb CBOEW NO3HaBaTeNbHOW OeATeNbHOCTbIO, NPOBOAUTL CaMo-
OLEHKY YPOBHSA COBCTBEHHOIO MHTENNEKTYyanbHOro pasBuTus;

*  MeTanpeaMeTHbIX:

— UCMNOJSIb30BaHWe pasnu4YHbIX BUOOB NO3HaBaTeNbHOM OeATEeNbHOCTU AN peLleHns
dun3nyeckmx 3agad, NnpUMeHeHMe OCHOBHbIX METOAOB NO3HaHUA (HabnageHUs, onucaHms,
N3MepeHus, aKCnepumMeHTa) ANnd U3y4eHUs pasnU4YHbIX CTOPOH OKpYyXarllen OenCTBU-
TEeNbHOCTY;

— WUCNOMb30BaHME OCHOBHbIX WHTESNEKTyalnbHbIX Oornepauuin: NOCTaHOBKU 3adayvu,
dhopmMynnpoBaHMsa rMNoTes, aHanu3a U cuHTe3a, cpaBHeHusi, 0606LeHNs, cucTtemaTusa-
LUK, BbISBMEHUS NMPUYUHHO-CELACTBEHHbIX CBA3EW, NOMCKa aHanoros, oOpMynnMpoBaHuUS
BbIBOOOB ANSA M3YYEHUS PasfnyHbIX CTOPOH PU3NYECKNX OOBEKTOB, SABNEHUA U NpoLec-
COB, C KOTOPbIMW BO3HMKaET HEOOXOANMOCTb CTarkMBaTbCs B NpodyeccuoHansHom cadepe;

- YMeHVe reHepupoBaTtb naeun n onpenensitb cpeacrasa, Heobxoaumble Ans ux pe-
anvsauuu;

- YMEHME UCMOonb30BaTh PasfnNyHbie UCTOYHMKK A8 NOnydYeHnss U3nN4ecKom MH-
dopmauuu, oLeHnBaTb ee AOCTOBEPHOCTb;

- YMEeHWe aHann3npoBaTb 1 NpeAcTaBNATb MHPOPMALMIO B pasnNnYHbIX BUAAX;

- yMeHue nybnu4Ho npeactaBnsTb pe3ynbTaTtbl COOCTBEHHONO UCCNeoBaHWs, Be-
CTU ANCKYCCUMU, OOCTYMHO M rapMOHUYHO coveTasa cogepxaHne n opMbl npeacrtasnsie-
MO MHpopMaLnu;

*  npeAMEeTHbIX:

— cOpPMMPOBAHHOCTb MPeaCTaBliEHNN O Ponn U MecTe (PU3MKM B COBPEMEHHOW
Hay4yHOW KapTWUHE MUpa; MOHMMaHMEe PU3MYECKOM CYLIHOCTU Habnogaembix Bo Bceneh-
HOW SIBMIEHWN, POnn (PU3NKN B (HOPMUPOBAHNN KPYro3opa U oyHKUMOHANIbHOW rpamMoTHO-
CTM YerioBeKa ANns peLleHns NpakTuyecknx 3agay;

- BflageHne ocHoBoMnonarawwmMn puU3nyeckumMm NOHATUAMN, 3aKOHOMEPHOCTAMM,
3aKoOHaMu N TeopUAMU; YyBEPEHHOE UCMNOSb30BaHNEe (PU3N4eCKon TEPMUHONOMUN U CUMBO-
VKK,

— BrageHne OCHOBHbIMW MEeTOAAaMM Hay4yHOro MO3HaHUA, UCNOSTb3yeMbIMU B OU3N-
Ke: HabnogeHnem, onucaHneM, USMepeEHNEM, AKCNEPUMEHTOM;

- ymeHus obpabaTbiBaTb pesynbTaTtbl U3MEpPEHUN, ObHapyXuBaTb 3aBUCMMOCTb
Mexay u3nyeckuMmn BenninHamm, o0bACHATb NONyYeHHbIe pe3yrnbTaTthl U AenaTb BbIBO-
Abl;

— COOPMMPOBAHHOCTb YMEHMUS pellaTb PM3n4ecKkme 3agayu;
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- CcOPMUPOBAHHOCTb YMEHUSA MPUMEHSTb MOMyYeHHblEe 3HaHUS Ons 00bACHEeHUN
YyCnoBun NpoTekaHna M3n4ecKux SBreHnn B npupoae, npodeccmoHansHon cgepe n ans
NPUHATUA NPaKTUYECKNX PELLEeHU B NOBCEAHEBHOW XXU3HMU;

- cOPMMPOBAHHOCTb COBCTBEHHOW MO3ULUKN MO OTHOLUEHWUIO K (PU3NYECKOWN WH-
doopmauuu, nonyvyaemMom n3 pasHbiX MICTOYHMKOB.

B pesynbTaTe udydeHus OUCLMNIMHLI Y OBy4vatomxca (OpMUPYIOTCH 3NEMEHTHI
cnegyrowmnx obLmMx KOMNEeTEHUNI:

OK 01. BbibupaTtb cnocobbl pelieHus 3agady npodeccuoHanbHON OeATENbHOCTMH,
NPUMEHUTESNBHO K Pa3fINYHbIM KOHTEKCTaM;

OK 02. OcywectBnatb NOUCK, aHanM3 M UHTepnpeTaumio nHdpopmaunmn, Heobxo-
ANMOW AN BbINOSTHEHUS 3a4a4 NpodeCcCnoHanbLHON OesaTensHOCTY;

OK 03. lNnaHupoBaTb M peanu3oBbiBaTb COOCTBEHHOE NpodeccuoHansHoe N Nny-
HOCTHOE pa3BUTUE;

OK 04. PaboTtatb B KOMNektnee nm KkomaHae, apdeKTMBHO B3aMMOLENCTBOBATbL C
Konneramu, pykoBOACTBOM, KIMEHTaMW.

OK 05. OcywectBnaTb YCTHYIO U MUCbMEHHYIO KOMMYHMKaLMIO Ha rocydapCTBEH-
HOM c3blke Poccunckon ®egepauum ¢ y4eTom 0CoOBEHHOCTEN COLMANbHOIO U KyNbTYPHOro
KOHTEKCTa;

OK 06 [lMpoaBnAaTb rpakgaHCKO-NaTPUOTUYECKYIO MNO3ULMID, OEMOHCTPUPOBaThb
OCO3HaHHOe NnoBefeHVe Ha OCHOBE TPagMLUMOHHbLIX 00LieYenoBeYyecknx LIeHHOCTeN, npu-
MEHATb CTaHA4apTbl aHTUKOPPYMNUNOHHOIO NOBEAEHUS;

OK 07 CopencreoBaTb COXpaHEHUIO OKpYXatloLlen cpedbl, pecypcocbepexeHuto,
3(h(PeKTUBHO AeNCTBOBATL B Ype3BblHaNHbIX CUTYaLNSX;

OK 08. Ucnonb3oBaTtb cpeacTBa OU3NYECKOM KyNbTypbl ON51 COXPAHEHUS U YKper-
NeHus 300poBbs B npoLuecce NpogecCcnoHanbHON AeATEeNbHOCTM U nogaepXaHus Heob-
XOL4MMOrO YPOBHA h1U3NYEeCKOM NOArOTOBNEHHOCTH;

OK 09. Wcnonb3oBaTb MHGOPMALNOHHbLIE TEXHOMOMMN B NPOdeCcCcuoHansHon ges-
TEeNbHOCTY;

OK 10 TlMonb3oBaTbca NpodheccnoHanbHOM AOKYMEeHTauuen Ha rocyaapCTBEHHOM
N UHOCTPAHHOM Si3blKaX.

OK 11 Wcnonb3oBaTb 3HaHMsA NO (PMHAHCOBOM rPamMOTHOCTU, NIIAaHMPOBAaTL Npea-

NPUHUMAaTESbCKYIO AeATEeNbHOCTb B NpodyeccruoHarnbHon cdepe.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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5 COOEPXXAHMUE YYEBHOW OUCLIUMNIINHDI

BBeneHue

dusrka — pyHOaMeHTanbHas Hayka o npupoge.

EcTecTBEHHO-Hay4HbI METOA MO3HAHWUSA, ero BO3MOXHOCTM U FpaHuLbl NPUMEHMU-
MOCTWU. DKCNEPUMEHT U Teopust B npouecce no3HaHusa npupoabl. MogenuposaHne uaun-
YeCcKnx sIBMEeHNn 1 npoueccoB. Ponb akcnepuMeHTa U Teopun B Npouecce no3HaHus npu-
poabl. Pnsnyeckaa sennumHa. NorpeiHoCT N3MepeHnn PuU3nyecknx BennumH. dnsmnye-
CKMe 3akoHbl. [paHuUbl MPUMEHUMOCTU (PU3NYECKNX 3aKOHOB. [NoHATME O dhunsmyeckon
KapTuHe mupa. 3HayeHue usmnkn npu ocsoeHun npodpeccun CMO un cneuynanbHOCTEN
cno.

1. MexaHuka
1.1. KuHemartuka

MexaHnyeckoe aswmxeHue. MNepemeweHune. MNytb. CkopocTb. PaBHOMEpPHOE NpsiMo-
NUHEenHoe aBwxeHune. YckopeHue. PaBHonepeMeHHoe npsiMOSiMHENHOe ABuXeHue. CBo-
bogHoe nageHuve. [IBmxeHne Tena, 6poLeHHOro nog yriom K ropusoHTy. PaBHOMepHoe
ABVKEHME MO OKPY>KHOCTW.

1.2. 3aKOHbI MexaHuku HeloToHa

MepBbIn 3akoH HbtoToHa. Cuna. Macca. Nmnynec. BTopon 3akoH HetoToHa. OcHoB-
HOWM 3aKOH Kflaccuieckon AnHamuku. TpeTun 3akoH HbloToHa. 3akoH BCEMUPHOro TAroTe-
Hus. paBuTaumoHHoe none. Cuna Tsxkectu. Bec. Cnocobbl namepenns maccol Ten. Cunebl
B MEXaHUKe.

1.3. 3aKOHbI COXpaHEeHUSA B MeXaHuKe

3akoH coxpaHeHus nmnynsca. PeaktneHoe asuxkenue. PaboTta cunbl. Pabota no-
TeHumanbHbIX cun. MowHocTb. JHepruda. KnHetnyeckasa aHeprusi. [oTeHumanbHasa aHep-
rms. 3aKOH COXPaHEHNA MEXAHNUYECKON SHEPTUn. NpUMEHEHNE 3aKOHOB COXPaHEHMS.

HdemMoHcTpaumm

e  3aBUCMMOCTb TPAEKTOPMM OT BbIDOpA CUCTEMbI OTCYETA.

e Bwuabl MexaHn4eckoro aBMXeHus:.

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

e CnoxeHue cun.

e PaBeHCTBO M NPOTMBOMOSIOXKHOCTb HaMNpaBfeHUs CUn OENCTBUS U NPOTUBOAEN-

CTBUA.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycs 1C Konnedx
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e  3aBUCMMOCTb CUMbI YNPYrocTu OT gedopmMauuu.

e  Cwunbl TpeHuS.

e HeecomocCTb.

e PeaktnBHOE OBMXEHME.

e [lepexoq noTeHUManbLHON SHEPTNN B KNHETUYECKYIO U 0BpaTHO.

JlabopamopHbie pabombi

¢ lccnepoBaHue aBMXeHUs Tena nog A4eNcTBUEM NOCTOAHHOW CUIbI.

e M3yyeHue 3akOHa COXpaHEHUs MMynbCa.

e CoxpaHeHne MexaHMYEeCKOW 3Heprun nNpu ABMXKEHUU Terna nog AeNCcTBMEM CU
TSXKECTU U YNpYyrocTu.

e CpaBHeHue paboTbl CUIbl C UIBMEHEHNEM KMHETUYECKOWN SHEPIK Tena.

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

e VI3yyeHune ocobeHHOCTEN Curbl TPEHNUS (CKOSBLXEHUS).

2. OcHOBbI MONEKYNAPHOU (PU3NKN U TePpMOANHAMUKN
2.1. OCHOBbI MOMEKYNSAPHO-KUHEeTUYecKoun Teopun. UaeanbHbin ras

OCHOBHbIE MOMOXEHUS MONEKYNSAPHO-KMHETUYECKON Teopun. Pasmepbl n mMacca
Monekyn un atomoB. bpoyHoBckoe asmkenune. Aunddyans. Cunbl n SHEPTNA MEXKMOSEKY-
napHoro B3ammogencTtausi. CTpoeHne raszoobpasHbix, XUAKnMx u tBepablx Ten. CkopocTtu
ABWKEHUS Morekyn u nx namepenuve. VigeaneHbin ras. [JasneHune rasa. OcHOBHOe ypas-
HEHME MOJIEKYIISIPHO-KMHETMYECKOW Teopumn ra3oB. TemnepaTtypa U ee namepeHue. aso-
Bble 3aKOHbl. ABCONIOTHLIN HYMb TemMnepaTtypbl. TepMoaMHaMMYecKas LiKana temnepary-
pbl. YpaBHEHUE COCTOSAHNA naeansHoro rasa. MonsipHasi razoBasi MOCTOSHHASA.

2.2. OCHOBbI TEpMOAUHAMMUKHN

OcCHOBHble NMOHATUA WU onpeaeneHns. BHYTpeHHss1 aHeprns cuctembl. BHYTpeHHsAA
3Heprus naeanbHoro rasa. Pabota u TennoTta kak oopmbl nepefaymn aHepruun. Tennoewm-
KOCTb. YAenbHasa TennoeMKOoCTb. YpaBHeHWe TennoBoro 6anaHca. [lepBoe Hayano Ttep-
MoamHamukn. AgnabaTHbin npouecc. MNpuHuun gencTeus Tennoson MmawwuHbl. KM tenno-
BOro gsurartens. Bropoe Hayano tepmogMHamuki. TepMognHaMmmnyeckasl WKkana temnepa-
Typ. XonogunbHble MalmvHbl. Tennosbie asuratenu. OxpaHa npmMpoasbl.

2.3. CBoncrTBa naposB

McnapeHue n KoHaeHcauusi. HacbilweHHbIM nap u ero ceoncTea. ABContoTHasa 1 OT-

HOCUTENbHAA BMAXHOCTb BO3gyxa. Toyka pocbl. KuneHne. 3aBucMmocTb TemnepaTypbl

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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KMneHunsa oT gasneHud. lNeperpeTbin nap U ero UCNosib30BaHNE B TEXHMUKE.
2.4. CBOUCTBaA XnAKocTen

XapakTepucTunka XnaKoro coOCToaHUS BellecTBa. [1OBEPXHOCTHLINM COW XXUAKOCTW.
OHeprna NoOBEPXHOCTHONO Cros. FBMNEeHUs Ha rpaHuue XUOKOCTU C TBepabiM Ternom. Ka-
NUNNSIPHbIE SABMEHNS.

2.5. CBoMcTBa TBepAbIX Ten

XapakTepuctvka TBepaoro COCTOSHUSA BellecTBa. Ynpyrme CBOMCTBa TBepAbIX Tesl.
3akoH N'yka. MexaHnyeckmne cBonCTBa TBepAbIX Ten. TensoBoe paclumpeHe TBepabiX Ten
n xngkocten. NnaeBneHne n kpuctannusaums.

[eMoHcTpaumn

e [IBKeHne BpOYyHOBCKMX YacTul,.

e [nddyaus.

e laMeHeHMe [aBrneHust rasa C WU3MEHEHMeM TemnepaTypbl Npu MNOCTOSAHHOM
obbeme.

e MN3oTepmudeckun n n3obapHbln NpoLECChI.

e I3MeHeHne BHYTPEHHEN 3HEPIM TeN Npu coBepLUeHnn paboThl.

e Mopgenun TennosBbIx ABUraTenemn.

e KnneHwue Boabl NPU NOHMXEHHOM AaBIEHUN.

e [lcuxpomeTp n rurpomeTp.

e SBneHMs NOBEPXHOCTHOIO HATSAXXEHUS U CMaYNBaHUS.

o KpucTtannbl, amopHble BeLLECTBA, XUAKOKpUCTanInyeckme tena.

JlabopamopHbie pabomsbi

e 3amepeHue BnaxxHOCTU BO3ayXa.

e 3amepeHne NOBEPXHOCTHOIO HATSXKEHNSA XULOKOCTW.

e HabntogeHue npouecca kpuctannuaaumm VsydeHne gecdopmanmm pacTskeHus.

e  M3yyeHue TennoBoro paclumpeHns Teepablx Ten.

e MN3yyeHne ocobeHHOCTEN TENMMOBOro pacLUMPEHUS BOAbI.

3. OneKkTpoanMHamMuka
3.1. dneKkTpuyeckoe none

onekTpuyeckme 3apsiabl. 3akoH coxpaHeHusa 3apsga. 3akoH KynoHa. Onektpuye-
ckoe none. HanpspkeHHOCTb anekTpudeckoro nons. MNMpuHumn cynepnosvunn nonen. Pabo-
Ta cun anekTpocTaTudeckoro nons. MNMorteHumnan. PasHOCTb NOTEHUMANoB. JKBUMOTEHLMN-

alibHble NOBEPXHOCTU. CBs3b mMexay Hanpsa>XeHHOCTbIO U Pa3HOCTbIO NMOTEHLUMarioB 3J1€K-

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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Tpuyeckoro nonsi. [uanekTpuku B anekTpudeckoMm nosne. onspusauns ANSNeKTPUKOB.
MpoBoaHUKKM B anekTpuyeckom nosne. KoHaeHcatopbl. CoeanHeHne kKoHgeHcaTopos B 6a-
Tape. QHeprusa 3apsyKeHHOro KOHAeHcaTopa. QHEPrus ANEKTPMUYECKOro Nons.
3.2. 3aKOHbI NOCTOSAHHOIO TOKa

Ycnosusi, Heobxoammble AN BO3HUKHOBEHUSA M NOAAEPXKAHUS ANEKTPUYECKOrO TO-
ka. Cuna Toka 1 nNnoTHOCTb Toka. 3akoH Oma ans yyactka uenun 6e3 3C. 3aBucMMocTb
3MEKTPMYECKOro COMPOTUBMNEHUS OT MaTepuana, AfvHbl U NIowaan nonepeyvyHoro ceve-
HUS NPOBOAHMKA. 3aBMCUMOCTb 3JTIEKTPUYECKOr0 CONPOTUBINEHUS NPOBOAHMKOB OT TeMre-
paTypbl. QNEKTPOABMXKYLLAA CUa UCTOYHUKA Toka. 3akoH Oma ansa nonHown uenu. Coegu-
HeHne npoBoAHuKoB. COoeauHEHME UCTOYHMKOB 3MEKTPUYECKON 3Heprum B GaTapeto. 3a-
KoH [xoyns—IJleHua. PaboTa n MOLLHOCTbL 9MeKTpU4ecKoro Toka. Tennosoe Aencrane To-
Ka.

3.3. dneKTpu4ecKnm ToK B pasnnyiHbIX cpeaax

OnNeKTpMYeckMin TOK B MeTannax. QnekTpoHHbI ra3. PaboTa Bbixoga. dnekrpuye-
CKMI TOK B anekTponutax. Anektponus. 3akoHbl Papaged. NpumeHeHne anekTponusa B
TeXHUKe. QNEeKTPMYECKN TOK B rasax u Bakyyme. VloHnsaums rasa. Buabl ra3oBbix pasps-
noB. NMoHsaTMe o nnasme. CBOMCTBA U NMPUMEHEHME 3NEKTPOHHBIX NMYYKOB. ONEKTPUYECKNI
TOK B nonynpoBoaHukax. CobcTBeHHasi NPOBOAMMOCTb NONynpoBoaHMKoB. [Monynposoa-
HUKOBbIe NpMnBOpPBI.

3.4 MarHuTHO®e none.

BekTtop nHAayKuMn MarHMTHOro nongd. [JencteMe MarHMTHOro Nons Ha NPAMOSIMHEN-
HbI NPOBOAHMK C TOKOM. 3akoH Amnepa. Baammopgenictene TokoB. MarHUTHbIN NOTOK. Pa-
00Ta No nepeMeLLeHno NPOBOAHNKA C TOKOM B MarHMTHOM none. [JeicTBue MarHMTHOro
nonsa Ha aswxywimincsa 3apsag. Cuna JlopeHua. Onpegenenve yaensHoro 3apsga. Yckopu-
TENN 3apsKEHHbIX YacTul,

3.5. OneKTpoMarHuTHas MUHAYKUMUA

OnekTpomarHutHas mHAykuma. BuxpeBoe anekTpuyveckoe none. CamouHAyKuums.
OHeprus MarHUTHOrO MNonsi.

HdemoHcTpaumn

e B3anmoaencTtsue 3apsiKeHHbIX Ten.

e [1pOBOAHMKM B 3NIEKTPUYECKOM MOSIE.

e [IN3NeKTpUKM B 3NEKTPUYECKOM MNOose.

e KoHpeHcaTopbl.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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e TennoBoe AENCTBME INEKTPUYECKOrO TOKA.

e CobcTBEHHaAsA U NpUMecHasi NPOBOAMMOCTb NOSTYNPOBOAHUKOB.

e [lonynpoBOOHMKOBbLIN OMOA.

e TpaHauctop.

e OnbIT ApcTena.

e Bsaunmogencrtesme NpoOBOAHNKOB C TOKAMMW.

e  OTKNOHEHME ANEKTPOHHOIO NMy4Yyka MarHUTHbIM NOMEM.

e OnekTpoasuraTensb.

e OnekTpounsamepuTenbHbie NpMbopsl.

e  DneKkTpoMarHuUTHasi MHAYKUuS.

e OnbITbl ®apages.

e 3aBucumoctb O[C camoMHAYKUMM OT CKOPOCTM M3MEHEHMUSI CUMbl TOKa U UH-
AYKTUBHOCTM NPOBOAHMKA.

e PaboTa anekTporeHepaTopa.

e TpaHccopmaTop.

JlabopamopHbie pabombi

e M3yyeHue 3akoHa Oma gns yyacTtka uenu, nocrneaoBaTeslbHOro U napannenb-
HOro coeauHeHusi MPOBOAHMKOB.

e WN3yyeHue 3akoHa OMa ans NonHoM uenu.

e MN3yyeHune sABNEHNSA 3NEKTPOMarHMTHOM NHOYKLUNN.

e OnpepeneHune koadnumeHTa NoNe3Horo 4eNCTBUS ANEKTPUYECKOrO YanHuMKa.

e OnpepgenexHune TemnepaTypbl HUTU Namnbl HAKaNUBaHUS.

e Onpegenenne 3C 1 BHYTPEHHENO COMPOTMBIEHNSA NCTOYHMKA HaMpPsKEHNS.

4. Kone6aHus v BONHbI
4.1. MexaHu4yeckue konebaHus

KonebartenbHoe gBwxkeHue. MapmoHudeckmne konebaHus. CBoboaHble MexaHu4e-
ckne konebanus. JInHenHble MexaHudeckne konebaTtenbHble cucTembl. [NpeBpalleHue
3Heprun npu konebarenbHom ABmxeHun. CBoOOAHbIE 3aTyxalowme MexaHU4Yeckme Kone-
6aHus. BbIHy>XAEHHbIE MEXaHU4eckue konebaHms.

4.2. Ynpyrue BOJSHbI

lMonepeyHble 1 NPOAONbHbIE BOMHbI. XapaKTePUCTUKN BOSHbI. YpaBHEHNE MNOCKOMN

Gerywen BonHbl. IHTepdepeHuma BonH. NoHATMe 0 agudpakumm BoSH. 3BYKOBbIE BOJSIHbI.

YnbTpasByK 1 ero NpMMeHeHMe.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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4.3. dneKTpoMarHuTHble KonebaHus

CBobogHble anekTpomMarHutHole konebanus. [MpeBpalieHne 3Heprun B Koneba-
TeNbHOM KOHType. 3aTyxawlme anekTpomarHutHble konebaHus. eHepaTop HesaTyxato-
LWMX BNEKTPOMArHUTHbIX KonebaHun. BeiHyXaeHHble anektpuyeckme konebaHus. lMepe-
MEHHbIN TOK. ['eHepaTop nepemMeHHoro Toka. EMKOCTHOE N MHOYKTUBHOE COMNPOTUBMEHUS
nepemMeHHoro toka. 3akoH OMa ans 3nekTpUyYeckon Lenu nepeMeHHoro Toka. Pabota u
MOLLHOCTb NepemMeHHoro Toka. ['eHepaTtopbl Toka. TpaHcdopmMaTopbl. TOKM BbICOKOM 4a-
ctoThbl. [Mony4yeHne, nepegaya u pacnpeneneHme aNeKTpo3HepPrnm.

4.4. dneKTpoMarHUTHble BOJIHbI

ONeKTpoOMarHUTHOE More kak ocobbl BUL MaTepun. ONEKTPOMarHUTHbIE BOSIHbI.
Bubpatop Nepua. OTKpbITbIM KONebaTenbHbl KOHTYpP. N3obpeTeHne pagmno A. C. lNono-
BbIM. [MoHATHE 0 pagnocsasn. NpuMeHeHne aNeKTPOMarHUTHbIX BOJTH.

[eMoHcTpaumn

e (CBobGoaHbIE M BbIHYXXAEHHbIE MexaHuyeckne konebaHms.

e Pe3oHaHc.

e (O6pasoBaHue 1 pacnpocTpaHeHne yrnpyrnx BOJSIH.

e YacrtoTa KonebaHun n BbiCOTa TOHa 3BYyKa.

e (CB0OOOAHbIE 3MEKTPOMArHUTHLIE KonebaHus.

e Ocumnnorpamma nepemMeHHOro Toka.

e KoHpeHcaTop B Lenn nepemMeHHoro Toka.

e KaTywka MHOYKTUBHOCTY B LLeNU NEPEMEHHOrO TOKa.

e Pe3oHaHC B nocnegoBaTenbHOM Lenu nepeMeHHOro Toka.

e VznyyeHne n npMem aneKkTpoOMarHUTHbIX BOSIH.

e Paanocsasb.

JlabopamopHbie pabombi

e /I3yyeHue 3aBMCMMOCTU nepuoga konebaHum HUTSAHOTO (MU NPY>KUHHOMO) Ma-
ATHUKA OT ANUHbI HATK (MM Macchbl rpy3a).

e VIHOYKTUBHbIE N EMKOCTHOE COMPOTUBMNEHNS B LIENN NEPEMEHHOrO TOKA.

5. OnTuka
5.1. Npupopa cBeTa

CKkopoCTb pacnpocTpaHeHns cBeTa. 3aKOHbl OTPaXeHUs W MpenoMiieHns cBeTa.

MonHoe oTpaxeHue. JInH3bl. [Na3 kak onTnyeckasa cuctema. OnTuyeckme nprudopsl.
5.2. BonHoBble CBOUCTBa cBeTa

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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WHTepdepeHuna ceeta. KorepeHTHOCTb CBETOBbIX Nyden. VIHTepdepeHuna B TOH-
Knx nneHkax. [Monockbl pasHon TonuwmHbel. Konbua HbloToHa. Mcnonb3oBaHue uHTepge-
peHuMn B Hayke u TexHuke. Odudppakuma cseta. Oudpakums Ha wenu B napannesibHbIX
nyvax. OudpakumoHHasa peweTka. [NoHATHMe o ronorpadun. Nonspusaumna nonepeyHbIxX
BosSH. [Monapusaums ceeta. [1BorHoe nydenpenomnenue. Nonapouasl. ucnepcus ceeta.
Buabl cnektpos. CnekTpbl ucnyckaHms. CnekTpbl NOrNoLWeHns. YnbTpagpnoneToBoe n nH-
pakpacHoe nanyyeHus. PeHTreHoBckue ny4dn. VIx npupoga u cBomncTsa.

[eMoHcTpaumn

e  3aKOHbI OTPaXKEHUS U NMPenomMsieHns ceeTa.

e [loniHOe BHYTpEHHEE OTpaXeHue.

e Ontn4yeckue npuodopbI.

e UHTepdepeHuma ceeTa.

o [lndpakums ceeTa.

e [lonspusauus ceeTa.

e [lony4yeHne cnekTpa C NOMOLLLIO NPU3MBbI.

e [lony4eHue crnekTpa ¢ NOMOLLbIO ANPPAKLNOHHON peLLeTKH.

e CnekTpockor.

JlabopamopHbie pabomsbi

e MN3yyeHune nsobpaxeHnss NpegMeToB B TOHKOWN NNH3E.

e WN3yyeHue nHTepdepeHummn 1 audpakumm ceeta.

° Fpap,yl/lpOBKa CrNeKTpocKona 1 onpeaeneHne AarnnHbl BOJMHbI CMEKTPalibHbIX 1A=

6. 9nemMeHTbl KBAaHTOBOW (PU3UKUN
6.1. KBaHTOBasi onTuka

Tennosoe wuanyyeHune. PacnpegeneHne sHeprm B cnektpe abContoTHO YepHOro
Tena. KeaHToBas runotesa [MnaHka. PoToHbl. BHelwHun oTtoanekTpuyecknin acpdexT.
BHyTpeHHUN poToacbdekT. Tunbl potoanemeHToB. [aBneHue ceeta. [loHATME O Kopnyc-
KyrsipHO-BOJSTHOBOM TEOpUN CBETA.

6.2. ®usuka atoma

PasBuTtne B3rnsgoB Ha CTpoeHue BelwecTBa. 3aKOHOMEPHOCTU B aTOMHbIX Crek-
Tpax Bogopoaa. AgepHada mogenb atoma. OnbiThl 3. Pe3sepdopaa. Mogens atoma BoAo-
poga no H. Bopy. N'mnotesa ge bponnsa. CooTHoweHne HeonpeaeneHHocTen enseHbep-
ra. KeaHToBble reHepaTopbl.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycs 1C Konnedx
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6.3. ®n3unka aToMmHoro sapa

EcTtectBeHHas pagMOaKTMBHOCTb. 3akoH paamoakTMBHOro pacnaga. CnocoObl
HabngeHna N pernctpaumm 3apshkeHHblX YacTuy. dddekt Basunosa —YepeHkosa.
CtpoeHue atomHoro sgpa. OedekT macchl, 3Heprusi CBA3N U YCTONYUMBOCTb aTOMHbIX
anep. ApepHble peakumu. VIckyccTBeHHas pagmMoOakTUBHOCTL. [eneHue Taxenbix aaep.
LlenHas apepHasa peakuus. Ynpasnsemas uenHasa peakumsa. AgepHbin peaktop. lNonyde-
HWe paguoaKTMBHbIX N30TOMOB N UX NpUMeHeHue. buonornyeckoe gencrene pagmoakTuB-
HbIX U3NYyY4eHNA. NemMeHTapHbIe YacTULbI.

HeMoHcTpaumn

o  doTo3deKT.

e JlMHen4yaTble CNeKTPbl PasfnnUYHbIX BELLECTB.

e Many4yeHwne nasepa (KBAHTOBOro reHepartopa).

e CYeTYMK NMOHU3UPYIOLLMX U3TTYHEHUIA.

7. 9Bonounsa BeceneHHon
7.1. CtpoeHue n pasButue BeceneHHomn

Hawa 3BesgHasa cuctema — [anaktuka. [pyrne ranaktuku. beckoHeyHocTb Bce-
neHHon. MNoHaTHe o kocmonorun. Pacwupstowancsa BeceneHHaa. Mogens ropadven Bcee-
neHHon. CTpoeHue u npoucxoxgeHue ManakTuk.

7.2. dBonwouuna 3se3q

MNMnotesa npouncxoxaeHns ConHevyHoM cuctembl. TepmosagepHbin cnHtes. MNMpobne-
Ma TepMosiZepHoOn aHepreTukn. Hepruss ConHua v 3Be3q. Isonouma 3sesd. [poncxox-
AeHne ConHeYyHoM cuctembl. TeMHasi MmaTepust U TEMHasa SHEPIuUs.

HeMoHcTpaumn

e ConHe4yHas cuctema (Mogernb).

e ®doTorpadum nNnaHeT, caenaHHble C KOCMUYECKNX 30HOO0B.

o Kapta JlyHbl 1 nnaHeT.

e CTtpoeHune u apontoums BeceneHHon.

8. OcHOBbI cneynanbLHOMU TeOPUN OTHOCUTESTLHOCTHU

MHBapmnaHTHOCTL MOAYNs1 CKOPOCTU cBeTa B Bakyyme. [locTynaTtbl OUHLWITENHa.

[MpoCTpaHCTBO 1 BpeMs cneumanbHON Teopun OTHOCUTENbHOCTU. CBA3b MacChbl U 3HEPrnn

cBOOOAHOM YacTULbl. QHEPIUS NOKOS.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycs 1C Konnedx
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MpumepHbIe TeMbl pechepaToB (AOKNAA0B), UHAUBUAYANBbHbLIX MPOEKTOB

* AnekcaHgp puropbesuy CTONETOB — PYCCKUN (PUSKK.

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

» AKycTM4yeckne cBoOMUCTBa MNOMYyNPOBOAHUKOB.

* AHgpe Mapu AMnep — OCHOBOMOMOXHUK 3NEKTPOOUHAMUKN.

* ACWHXPOHHbIN aBUraTesb.

* Actepoungbl.

* 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 — ocHoBaTesb TOYHOINO €CTECTBO3HAHMUS.

* ['onorpagus n ee npuMeHeHKe.

« [1BMXeHue Tena nepeMeHHOM Macchbl.

» [Indpakums B HaLLen >XU3HW.

» XXngkue kpuctansol.

» 3akoHbl Knupxroda onsa anekrpuyeckon uenu.

* 3aKOHbl COXpaHEHWSI B MEXaHUKE.

* 3HayeHue oTKpbITUN [anunes.

* Wropb Bacunbesud KypyaTtoB — (bu3snK, opraHn3aTop aTOMHOW HaYKU U TEXHUKM.
* Vlcaak HbtoTOH — co3gaTernb Knaccm4eckon ousnku.

* /icnonb3oBaHue aNeKTpoaHeprumn B TpaHcnopTe.

+ Knaccudumkaums n xapaktepucTuKn anemMeHTapHbIX YacTull.

* KOHCTpYKUMOHHAsA NPOYHOCTb MaTtepuarna un ee CBsi3b CO CTPYKTYPOWN.
* KOHCTpyKUUS 1 BUAbI Na3epos.

» KproanekTpoHuka (MMKPOINEKTPOHUKA 1 X0nona).

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

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycs 1C Konnedx
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 JleoHapao aa BuHYM — yyeHbIn 1 nsobpetaTens.

* MarHuTHble namepeHns (NPUHLMMNbI NOCTPOEHUA NPUBOPOB, CNOCOOLI N3MEpPEHMS
MarHMTHOrO NOTOKAa, MAarHUTHOWM MHAOYKLNN).

* Mankn ®apagen — cosgartenb y4yeHust 06 aneKTpoMarHMTHOM More.

* 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 Pesepdgopaa.

* MonekynspHO-KMHeTMYeckasn Teopusi MaearnbHbIX ra3os.

* MonHus — rasoBbI pa3psag B NPUPOAHbLIX YCITOBUSX.

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

* Hukona Tecna: Xn3Hb 1 HeObblYaNHbIE OTKPLITUSI.

* Hukonan KonepHuk — cosgaTenb refiMmoueHTPUYEeCcKon CUCTEMbI MUPa.

* Hunec bop — oanH 13 cosgaTenen coBpeMeHHOM (PUINKMN.

* HykneocnHTes Bo BceneHHon.

* OB6bsACHeHNEe POTOCKMHTE3A C TOYKN 3PEHUS PUIUKM.

+ OnTnyeckue ABMNeEHNs B Npupoae.

* OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHOM CBEPXNPOBOANMOCTW.

* [NepemMeHHbIN aNeKTPUYECKUIN TOK N ero NPUMEHEHHKE.

* [Mnasma — YyeTBEpPTOE COCTOSIHME BELLECTBA.

* MnaHeTbl CONMHEYHON CUCTEMBI.

* [MonynpoBOAHMKOBLIE AATYMKM TEMNEpPaATYpbI.

* [MpyMeHeHMe KNOKUX KpUCTanmoB B MPOMBbILLSIEHHOCTMW.

* [lpuMeHeHne aaepHbIX PeaKkTOpPOoB.

* Mpupoga deppomarHeTmama.

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

 [MponsBoacTeo, Nepegaya 1 NCNOSIb30BaHUE ANEKTPOIHEPTUN.

* [MponcxoxneHne CONHEYHON CUCTEMDI.

* [Nbe3oanekTpuyeckuin ekt ero NPUMeEHeHE.

» PasButune cpencrts cBs3u 1 paguo.

* PeaktnBHble gBuraTenu n OCHOBbI pa6OTbI TENI0BOM MaLUWHBbI.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycs 1C Konnedx
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* PenukToBoe nsny4veHue.

PeHTreHoBckme ny4dn. ictopust oTKpbITUSA. NprMeHeHue.

PoxaeHne n aontoumst 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 kapTuHa 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 atmocdepbl.

* ®OTOSNEMEHTDI.

» ®oToappekT. NMprmeHeHne saBneHns poToaddexTa.

» XaHc KpuctmnaH 3pcrteq — OCHOBOMOJSIOXKHUK 3fIEKTPOMarHeTuama.

* YepHble Oblpbl.

 LLkana anekTpoMarHUTHbIX BOSIH.

» Jkonornyeckne Npobrembl U BO3MOXHbIE MYyTU UX PELLUEHNS.

* OneKkTpoHHas NpoBOAUMOCTb MeTannoB. CBepXNpOBOANMOCTb.

* Omunuin XpuctnaHosumy JIeHL, —— pyCcCcKun unauk.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycs 1C Konnedx
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6 TEMATUYECKOE NIAHUPOBAHUE

Mpn peanunsaumnm cogepxaHus obLieobpasoBaTenbHON y4ebHOM ANCUNNNNHBLI «Du-

3uka» B npegenax ocsoeHus ONMNMOI CrNO Ha 6a3e ocHoBHOro obuiero obpasoBaHna ¢ Mno-

nyyeHmem cpegHero obuwero obpasosaHusa (MMCC3) makcumanbHaa ydebHas Harpyska

obyyatomxcs no crneumnansHoctsam CMNO TexHuyeckoro npoduns coctaensetr 173 vaca,

N3 HUX ayamtopHas (obsasatenbHas) Harpyska obydarolmxcd, Bkroyvasi nabopaTopHble

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

KOHCynbTauum -16 yacos

6.1 TemaTuyeckun nnaH

- KonuyecTtBO
Bup yye6HoM paboThbl
YacoB
AyautopHble 3aHATUA. CoaepkaHue obyyeHuns

Besegenne 2
Pasgen 1. MexaHuka 24
Pasgen 2. MonekynsapHasa dusuka. TepmognHamuka 14
Pasgen 3. QnekTpoanHamumka 36
Pasgen 4. KonebaHus v BOMHbI 12
Pasgen 5. Ontuka 10
Pasgen 6. OnemMeHTbl KBAaHTOBOW PU3MKK 12
Pasgen 7. 3sontouunsa BecenernHon 8
Pasgen 8. OcHoBbI cneunansHoOn TEopunM OTHOCUTENBHOCTH 2

Utoro 120

BHeayauTopHasa camocTosiTenibHasA paboTa

[MoaroToBKa YCTHBIX BBICTYMNMEHWUA MO 3a4aHHbIM TEMaM, 3CCe, AOKNaaoB, pedepa-
TOB, MHAMBUOYANbHOIO NPoeKTa C MUCMONb30BaHNMEM MHAOPMAaLMOHHBLIX TEXHOMO- 37
rMn n ap.
KoHcynbTauuu 16
lpomexxymoyHass ammecmauyusi 8 ¢hopMe 3Kk3aMeHa, 2 cemecmp

Utoro | 173

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycs 1C Konnedx
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6.2 TemaTnyeckoe nnaHnpoBaHue yqe6H017| AncunniinHbi
VYueOHas Harpy3ka 1o y4eOHOMY IUIaHy, 4ac =
= o0s13aTenpbHAs HArpy3Ka, 4ac % E
« 3 B T. 4. 110 BUJIaM 3aHATUHI = Iz o
=S 8 = 5 = 3
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1 Cemecmp 54 34 20 20 3 77
Beedenue 2 2 2
Qusuxka — QyHOameHmanvHas HAyKa O npupode. 3HayeHue Qu3UKU npu
1 212 212
oceoenuu cneyuanviocmu CI10.
Pazoen 1. Mexanuka. 22 16 6 6 1 29
Tema 1.1. Kunemamuka.
Mexanuueckoe osuocenue mena. Ilepemewenue. Cropocmo. Ilyms. Ilps- Chopmur. No
2 MonuHeliHoe pagHoMepHoe OsudceHue. Yckopenue. Pasnonepemennoe 2/4 2/4 Cxemvl, niaxamol 458 43'9 N
NPAMOTUHENIHOE O8UMNCEHUE. '
Hepasnomeprnoe osudcenue. Menogennas ckopocmo. Pagnoyckopenuoe
3 odsuoicenue. Ycxopenue. Ceoboonoe nadenue Pagnomeproe Osudicenue no 2/6 2/6
oKpysicHocmu. Llenmpocmpemumenvroe yckoperue.
4 Jlabopamopnan paooma Ne 1 Hzmepenue yckopenus mena npu pagHo- 2/8 22 T
YCKOPEHHOM 08UICCHUU.
Tema 1.2. 3axonvt mexanuxu Hoomona.
5 Iepeuviii 3axon Hvtomona. Cuna. Macca. Umnyasc. Bmopou 3axon Howro- 2/10 2/8
mona. OCHOBHOUL 3aKOH K1ACCUYECKOU OUHAMUKY
6 Tpemuil 3axon Horomona. 3axon ecemuproeo msaeomenus. I pasumayuon- 212 2110 Memoouyeckue 3
Hoe none. Cuna maxcecmu. Bec. peKomeHoayuu
7 Cnocobul usmepenus maccol men. Cunvl 8 mexanuxe. 2/14 2/12
Tema 1.3. 3axonwl coxpanenusn 6 mexaHuke.
8 3axon coxpanenus umnynvca. Peaxmuenoe deusicenue. Paboma cunvl. 2116 2114
Paboma nomenyuanvuvix cun. Mownocms. Dnepeus
9 Kunemuueckaa swuepeus. Ilomenyuanvhas suepeus. 3akon coxpaneHus 2/18 2116
Mexanuueckoul snepeuu. Ilpumenenue 3aKkonoe coxpanenus.
10 Jlabopamopnasn paboma Ne 2. Coxpanenue mexanuueckoil ynepzuu npu 2/20 2/4 T
Osudicenuu mena o0 0elicmeuem CUil maxicecmu u ynpy2ocmu.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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[Iponomxenue

Howmep 3anstus
(ck8o3Has, Hymepayus)

Howmepa 1 HamMeHOBaHME Pa3AeioB U TEM

VyebHast Harpy3Ka 1o yueOHOMY ILIaHy, 9ac

o0s3aTenpbHas Harpyska, 4ac

B T. 4. IIO BHJaM 3aHITHHA

BCET0
BHEAYIUTOPHAs

MIPaKTHIECKHE
3aHATHUL
Kypcosoe
MIPOEKTHPOBAHUE
CaMOCTOSITeNIFHAS

Ypoku, nekuuu
nabopaTopHbIE pa-
OOTEHI

KOHCYJIbTAllNHA

MaKCHMaJIbHasA

CpenctBa
o0OyueHus

JlomarntHee
3a/laHue

YpoBeHb OCBOCHHUS

HCHOHBByeMHC AKTHUBHBIC U

MHTEPAKTHBHBIE (POPMBI

00yJeHust

Mexanuueckue xonebanuss u onuvl. Mamemamuueckuti masmuux. Ilpy-
DICUHHBIU MASIMHUK.

222 2/18

~

12

Jlabopamopnan paboma Ne3. Onpedenenue nepuooa Konedanuii mame-
MAMUYECKO20 MAAMHUKA.

2124 216

Camocmoamenvrasa pabomalNe 1. Onucanue 08udicenus men, onpeoeneHue
CKOPOCMU, YCKOpeHUs mell (8biNONHeHUe epaPuyecKux 3a0anull).

212

Camocmosmenvrasn paboma Ne 2. Onpedenenue HAUaIbHOU KOOPOUHAMDL,
CKOpOCMU, YCKOPEHUsl N0 20MOGbIM YPAGHEHUSM OBUNCEHUS.

214

Camocmosmenvras pabomaNe 3. Tunvl 63aumooleticmeuti u pasiuyHble
6uovl cun. Onpedenenue 2pasumayuorHol NOCMOSHHOU (U3yuums mame-
puan yueOHuxa).

2/6

Koncynomayuu no 1 pazoeny

11

Pazoen ||. Monexynapuas gpusuxa u mepmoounamuxa

14 8 6 10

25

Tema 2.1. OcHnosbl monekyaapuo-kunemuueckoit meopuu. Hoeanvnorii
2a3.

13

OcHogHble nonodiceHus MOeKyIspHO-KuHemuyeckol meopuu. Pasmepvr u
macca monekyn u amomos. bpoynosckoe osudcenue. Jugpghysusn. Mooenw
udeanvroeco eaza. Jlasnenue eaza. Cea3b 0asienus co cpeoHell Kunemuye-
ckou snepauei Ypasnenue MKT.

2/26 2/20

Vuebnux Kon-
cnekm.

14

Jlabopamopnan paboma Ned Habnrooenus u onvimul, nOOMeEEPIHcoaio-
wue amoMHO-MONEKYAApHOe cmpoenue eeujecmea. Dopmuposanue
0CHO6HbIX nonoxcenuiit MKT

2/28 2/8

MeOHbLIL Kynopoc,
naxyuue euje-
cmea

2-3

Tema 2.2 I'azosble 3aKoHbl

15

Temnepamypa. Tennogoe paenogecue. Abcomomuas memnepamypa. Ilo-
cmosannasn bonvymana. Ypaguenue cocmosanus udeanvHozo 2a3a-ypasHenue
Knanetipona —Menoeneesa .Hzonpoyeccol. 3axouwvt bouns —Mapuomma,
[eit —J/Toccaxa, Llapas.

2/30 2122

16

Jlabopamopnasn paboma Ne5. H3yuenue 3axona bouns-Mapuomma

2/32 2/10

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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[Iponomxenue
YueOHas Harpy3ka o yucOHOMY IUIaHy, yac 9
3| o0s13aTenpbHAs HArpy3Ka, 4ac % o
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Tema 2.3. Ocnogbl mepmoouHamuru.
Buympennsis snepeus.. Paboma ¢ mepmoounamuxe. Ilepewiii 3axon mep-
17 moounamuxu. Ilpumenenue 1 3axona x uzonpoyeccam. Heobpamumocmo 2/34 2124 Yuebnux cmp
npoyeccog 8 npupode. 2 3axon mepmoounamuxu KIIJ] mennoguix osueame- 94-100
qeu. [lpumenenue.
Tema 2.4. Ceoticmea sncudxocmeil.
Xapaxmepucmuxa dcuokoeo cocmosinus u meepoozo eeujecmsa. Hacvl-
18 | wennvie u nenacelyennvie napol. Bnaosicnocmo 6030yxa. Touxa pocvl Ku- 2/36 2126 Pazoamounvrii
nenue. Ynpyeue ceoiicmeéa meepovix men. 3axon [yka. Mexanuueckue Mmamepuan
ceolicmea meepobix mei.
19 | Jlabopamopnas paboma Ne6. Onpedenenue énaxcnocmu 6030yxa. 2/38 2/12 T
Camocmosmenvhnas paboma Ned. Hzyuumsv ocnognoe ypagnenue MOaeKy- 2/8
JISIPHO-KUHEeMUYecKou meopuu 2a3a (paboma no yueOHUKy, KOHCHeKn).
. Obopyoosanue
Camocmosmenvras paboma Ne5. Buinonuwenue 0oMauwHux 3a0anuil no Py
2/10 0151 u3yYeHust T
meme 1.2.Pewenue 3aoau.
2a306bIX 3AKOHO8.
Camocmosmenvras paboma Ne6. Peghepamor u 0oknaovel, npezenmayuu no
N . Cnpasounas nu-
memam: IIpunyun Oelicmeusi meniogot Mauiubl.
mepamypa. Yueonux § 41-
KIIJ] mennosoco dsueamens. Bmopoe nauano mepmoounamuxu. Tepmoou- 2/12 .
Ipuboput ons 42;45-4.
Hamuyeckas wkaia memnepamyp. Xonoounvhvle mawunsl. Teniogvie 06u- .
demoncmpayuil.
eamenu. Oxpana npupoobi.
Camocmosmenvhas paboma Ne7. Haxoowcoenue mouex niagnenus u Kpu- 2114 Jlabopamopnoe
cmanauzayuu no epaguxam. Pewenue kauecmeennvlx 3a0ad. 060pydosanue
Camocmosmenvhas paboma Ne§. Bvinonnenue unousuoyanbHvix 3a0aHutl
Memoouyeckue
Ha eazoevle 3aKoHbl (pewenue 3aoay). Koruuecmeo meniomul. Ypaenenue 2/16 2
pexomenoayuu
menn06020 banranca (paboma no y4eOHUKY).
Koncynomayus no |l pazoeny 1/2

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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[Iponomxenue
YueOHas Harpy3ka o yucOHOMY IUIaHy, yac .
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Pazoen |1. Inexkmpoounamuxa. 16 8 8 4 1 21
Tema 3.1. Dnekmpuueckoe noue.
20 Onexmpuueckue 3apaovl. 3axon coxpanenus 3apsoa. 3axon Kynowua. 2/40 2/28
Duexmpuueckoe none. Hanpsiicennocmo 91eKkmpuiecko2o noJs.
Homenyuan. Paznocms nomenyuanos. Paboma no nepemewenuio 3apsod.
21 | Kowndencamopui. Coedunenue kondencamopos ¢ bamapero. Dnepeus sa- | 2/42 2/30
PANCEHHO20 KOHOHCamopa. DHepeust SNeKmpudecKko2o noJis.
22 | Jlabopamopnas paboma Ne 7 Inexmpuszayus men. 2/44 2/14 T
Tema 3.2. 3aKkoHbl ROCMOAHHO20 MOKA.
Onexmpuueckuii mox. Cuna moka. 3akon Oma 0nsi yuacmka yenu. 3asu-
03 | cumocmp drekmpuiecko2o conpomuenenus om yamepuaid, ONUHBL U NILO- 2/46 2132 Hnmepnem- Coopu.
waou nonepeuno2o cedenusi nposoonuxa. Ilocredosamenvroe u napai- pecypcul.
JleIbHOe COeOUHeHUsL NPOBOOHUKOB.
Jlab
24 | Jlabopamopnasn paboma Ne8 Hzyuenue 3akona Oma 013 yuacmia yenu. 2/48 2/16 avopamoproe T
obopydosanue
25 Jlabopamopnas paboma Ne 9 H3zmepenue yoenvnozo conpomueneHus 2/50 2/18 Jlabopamopnoe T
nposooHUKa. 0b6opyoosanue
Onexmpoodsuscywasn cuia ucmounuxa moxa. 3axorn Oma 01 noAHOU yenu.
26 | 3axon [ocoyna—Jlenya. Paboma u mowrHocmyv 31eKmpuyeckoco moka. 2/52 2/34
Tennosoe deticmeue moka.
27 Jlabopamopnaa pavoma Ne 10 H3yuenue nocnedosamenvHozo coeoume- 2/54 2/20 Oxcnepumenm. T
HUsL RPOGOOHUKOG. [emoncmpayuonnoe
Camocmosmenvnas paboma Ne 9. Ilocnredosamenvroe u napaiieivbhoe /18 3
coeQuHeHUe pe3ucmopos (UHOUBUOYATbHbIE KAPMOYKU C 3a0AHUAMU)
Camocmosmenvhaa paboma Ne 10.IIpumenenue 3axona Amnepa u cunvl 2120
Jlopenya
Koncynomayusa no 1l pazdeny 1/3
Hmozo 3a 1 cemecmp 54 34 20 20 3 77

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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[Iponomxenue
VYueOHast Harpy3Ka 1o y4e0HOMy IUIaHy, Yac =
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2 cemecmp 66 56 10 17 13 96
Pazoen |1l Inexkmpoounamuka (npodonsicenue) 20 12 8 3 2 25
Tema 3.3. Inexmpuueckuii MoK 6 paznuiHsIX cpeoax
28 Jlabopamopnan paboma Ne 11 H3yuenue napannenbHozo coeOuHeHus 2/2 22 T
HPOBOOHUKOS
29 Jlabopamopnasa paboma Nel2 Hccnedosanue cMeuwiannozo coeOuHenus 2/4 2/4 T
HPOBOOHUKOS.
Dnexmponnas npoeooumMocmes Memainog. DNeKmpudeckull moxK 8 2azax, 8
30 2/6 2/2
sakyyme. Ilonynposoonuxu. [Ilpumecnas npogoouMocniv norynposooOHUKOS.
Tema 3.4. Maznummnoe none.
Macnumnoe none Bzaumooeticmeue moxos. Ceoticmea MA2HUMHO20 NOJS Hnousuoyanvhvie
31 . 2/8 2/4 1-2
Bexmop maznumnoii unoykyuu. Kapmouku ¢
3 Maenumnoiii nomox. [elicmeue Maznumno2o nojs Ha NPIMOTUHENHDbIL 2110 206 sadanuen
NnpoBOOHUK ¢ MOKOM. 3axon Amnepa.
33 Paboma no nepemewenuro npoeadnukayc MOKOM 8 MazHumuom noxe. /eii- 2112 2/8 VaeGnur
cmeue MazHumHo20 noas Ha dsudicywuiics 3aps0. Cuna Jlopenya.
Tema 3.5. InekmpomazHumnan uHOyKyu.
34 OnexmpomacHumuas uHOYKyus. 3aKOH DIeKMPOMASHUMHOU UHOVKYUU. 214 2110 T
Ipasuno Jlenya.
35 lr.'li'g])lcfl)eeoe anexmpuieckoe none. Camounoykyus. Dnepeus MASHUMHO20 2116 2112
36 Jlabopamopnaa paboma Ne 13 Onpedenenue 3/C u enympennezo co- 2/18 2/6 Obopyoosanue. Vaebnux 61-62 T
HPOMUBICHUS UCHOYHUKA MOKA Tabnuywl, naakamoi.
N JlabopamopHoe
37 Jlabopamopnaa paboma Ne 14 H3yuenue agneHus 31eKmpoMazHumHoil 2/20 2/8 oBopydosane T
UHOYKUUU.
Tabauywl.
Camocmosmenvhas paboma Nell. Pewenue ypasnenuii 2apMOHUYeCcKux 22
KoneOaHull MoKa u Hanpsicenus (pewenue ypasHenutl).
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[Iponomxenue
VyebHast Harpy3Ka 1o yueOHOMY ILIaHy, 9ac <
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Hnmepnem-
Camocmosmenvras paboma Nel2. Emxocmb niockoeo KOHOeHcamopa. 13 pecypcoi. Chopux
Buowi konoencamopos (coobwenus, pepepamut). Lonornumenvnas P
aumepamypa.
Koncynomayuu no |1l pazoeny 2/2
Pazoen |V. Konebanus u eonnol 12 12 3 2 17
Tema 4.1 Mexanuueckue Konebanus. Ynpyzue 60aHul
Konebanus. Ceoboonvie u gvinyscoennvie mexanuveckue xonebanus. I1o-
38 3 2022 | 2/14 Vuebnux
nepeunvie u npoodobHble 80Hbl. Xapakmepucmuxy 60JH.
Tema 4.2. Inekmpomaznummuyle Kon1ebanus.
HUnmepnem-
THonamue anexmpomacnumubix 6oan. IIpespawenue snepeuu npu snex-
pecypcul.
39 | mpomacnumnvix xonebanusx. Iapmonuueckue xonebanus. Ilapamempeor. 2/24 2/16 Tlononnumensuas Coéopnux
Dopmyna Tomcona. Omrpwimulii KOreOAMENbHBIY KOHMYPD 0
aumepamypa.
40 Ilepemennviti mox. Conpomuenenus 8 yenu nepemeHHo2o mox (aKkmugnoe, 2126 218 Hononnumenvnas
UHOYKMUBHOE, eMKOCIHOE). aumepamypa.
41 | Tpancgopmamop 6 yenu nepemeHH020 moxa. 2/28 2/20
Tema 4.3. Inexkmpomaznumnsie 60J1Hbl.
Duexmpomaznumuvle 8onHbl. 38yKosble gonnbl Yivmpaseyk. Dnexmpomas-
42 | resmp y pazey po7 2130 | 2/22 Tabauyp.
numnuoe none. Bubpamop I'epya.
43 Paouosonnvi. Hzobpemenue paouo A.C.Ilonosvim. Ilpunyun paouocesnsu. 2/32 224
Tonsmue o paduonokayuu
Camocmosmenvhasn paboma Nel3 3axonvl coxpanenus 6 mexanuxe. Mexa- 2/5
HUuyeckue KoNeOanust U 60JIHbL.
Camocmosmenvhasn paboma Nel4 Paduocsssw 1/6 Chopnux
Koncynomayusa no \V pasoeny 2/4
Pazoen V. Onmuxka 10 8 2 3 2 15
Tema 5.1. Ilpupooa céema.
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[Iponomxenue
VYueOHas Harpy3ka 1o y4eOHOMY IUIaHy, 4ac =
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44 Cropocms pacnpocmpanenus cgema. 3aKoHbl OMpadicenus U npeiomieHus 2/34 2126 Pegpepamei,
ceema co0bwenusL.
Jabopamopnaa paboma Nel5 Hzmepenue nokazamena npenomieHusn
45 paniopraz p P it 2/36 2/10 T
cmekaa.
46 | Jlunswvl. [locmpoenust 8 aunzax. Popmyna mun3bi. 2/38 2/28
Tema 5.2. Bonnoeguie ceoiicmea ceema.
Hnmeppepenyus ceema. Jueppaxyus ceema. Juppakyus na wenu 8 na- Ilpezenmayus,
47 ppepenty Hugppary Audppary “ 2/40 2/30 P % Vuebnuk
pannenvhulx ayyax. Juppaxyuonnas pewemra. ucnepcus. Ioaspuzayus. Punom
Buowl cnexmpos. Yaompaguonemosoe u ungpaxpacroe uziyuenus. Penm-
48 P pad ‘ Pparp 4 242 | 232 Vaebux
2enogckue ayqu. Hx npupoda u ceoticmea.
Camocmosimenvhas paboma Ne 15 3axonsl ompadicenusi u nperomieHus. 218 Chopi
ceema (yenybnenue 3nanuil, pepepamul, 00K1AObL). P
HUnmepnem-pecypcui.
Camocmosmenvraa paboma Nel6 3axonsl ompagicenus u npeiomieHus P pecyp
1/9 [lononrnumenvhas
ceema. Iloanoe enympennee ompasicenue.
aumepamypa.
Koncynomayus no \V pasoeny 2/6
Pazoen V| Ocnogwl cneyuanvHoli meopuu OmHOCUMenNbHOCHU 2 2 2 4
Tema 6.1 Dnemenmul pensimusucmckoil ounamuxu. Bzaumoceaso maccol
u IHepzuu.
Hneapuanmnocmo mooyiast ckopocmu cgema 6 eaxyyme. Ilocmynamol
49 Otimwmetina. Ilpocmpancmeo u 8pems cheyuanvHol meopuu OMHOCU- 244 2/34
menvHocmu. Céa3b MACChl U IHepeuu c80000HOU yacmuyvl. IHepeust no-
KOsL.
Koncynomayus no V1 pazoeny 2/8
Pazoen VI\. Dnemenmul Kanmogou puzuxu. 12 12 4 2 18
Tema 7.1. Keanmosas onmuxka.
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[Iponomxenue
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50 | Csemogvie keanmor. Pomosghpexm 3axonvr Cmonemosa. 2/46 2/36 Yuebnux
51 | Vpaenenue Diinwumeiina ons pomospghexma. llocmosnnas Ianxa. 2/48 2/38
Tema 7.2. Quzuxka amoma.
Paszeumue 63213006 na cmpoenue gewgecmsa. 3aKoHOMepHOCMU 8 AMOM- ITpesenmauus
52 | wmeix cnexkmpax 60dopoda. Aoepnas modens amoma. Onvimet 3. Pesepgpop- | 2/50 2/40 P qbwlbwu ’ Vuebnux
oa. i
Tema 7.3. Dusuka amomnozo aopa.
53 | Cmpoenue amommnoeo sopa. /lechexm maccol, sHepeus cessu . 2/52 2/42 Cooprnux
54 Hoepnvie peaxyuu. Hckyccmeennas paduoaxmusnocme. [lenenue msice- 2/54 o/44 lemoncmpayuonnwiil
awix si0ep. Llennas sdepuas peaxyus. Aoepnuiii peakmop. mamepuain
55 Buonoeuueckoe Oeticmeue paouoakmuHuix UuziydeHutl. Jiemenmaphvle 2/56 2146 Vlemoncmpayuonmwlil
uacmuyol. Mamepuain
Camocmosmenvrasa padoma Ne 17. Ipumenums 3axoHvl pomosghgexma, Pecpepami
meopuro Ol ONPeoeleHUs-Maccol dHepeuu, umnyivca pomona. Obpaszosa- 2/11 coo 6p eHu;zJ
HUe HOBbIX s0ep 8 pe3yibmame sI0EPHbIX Peakyuil. U )
Camocmosmenvras paboma Ne 18. Jlazepwi. Ilpumenenue (yenyonenue 112 Pegpepamul,
3HaHUll, peghepamoi, OOKAAObL). Cco0bUeHUs.
Camocmosmenvras paboma Ne 19. @omospgexm. Jluneiiuameie cnexmpol Pecpepami
paznuunbix eeujecms Hsznyuenue nasepa -keanmogozo 2enepamopa. Cuem- 1/13 oo 6p eHu}zJ
YUK UOHUSUPYIOWUX U3TTYUEHUI. “ )
Koncynomayus no V1 pazoeny 2/10
Pazoen V1| eoroyus Beenennoii 10 10 4 3 17
Tema 8.1. Cmpoenue u pazgumue Bceenennoil.
Pegepameui,
Hawa 36e30nas cucmema — I'anaxmuxa. /[pyeue eanakmuxu. beckoneu- pep
56 N 2/58 2/48 npesenmayuy coobuenus.
Hocme Beenennotl.
Yuebnux
57 THonsmue o xocmonozuu. Pacwupsiowascs Beenennas. Mooenv eopsiuet 2/60 2/50
Bcenennou. Cmpoenue u npoucxooicoenue I arakmux.
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[Iponomxenue
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Tema 8.2. Jeontouusn 36e30. 'unomesa npoucxorcoenus Conneunoi
cucmembl.
. Ilpezenmayus, Pegpepamul,
58. | Tepmosioepuwviii cunmes. 2/62 2/52 By coobusenus
59 | Ilpobrema mepmosioeproii snepeemuru. Iuepeuss Connya u 36e30. 2/64 2/54
60 | Ilpoucxoorcoenue Conneunoil cucmembl. 2/66 2/56
Camocmosmenvras paboma Ne 20 Pegpepamut, doknaowl no meme: I arax- 1/14
MuKu
Camocmosmenvuas paboma Ne 21 @omoepaghuu nianem, coeranmvie 115 Pegpepamur,
KOCMUYECKUX 30HO08. 000U eHUA.
Camocmosmenvrasn paboma Ne 22 Kapma Jlynet u naanem. 1/16 foeg)(ieu[: ZHmuZ’
Camocmosmenvras paboma No23 Cmpoenue u 36onoyusi Becenennoi 1/17
Koncynomayus x sxzameny 3/13
Hmozo 3a 2 cemecmp 66 56 10 17 13 96
Hmozo 120 90 30 37 16 173
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7 XAPAKTEPUCTUKA OCHOBHbIX BUAOOB YYEBHOW AEATENIbHOCTHU
CTYAEHTOB

XapakTepucTvKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha ypOBHe
y4eOHbIX AeNCTBUN)
BeeneHune YMeHMs NOCTaHOBKW Lenen AeaTenbHOCTW, NNaHMpoBaHns COGCTBEHHOW Aes-
TENbHOCTN ANA AOCTWMXEHWS MOCTaBMEHHbIX Lenen, npeasnaeHns BO3SMOXHbIX
pe3ynbTaToB 3TMUX OEWCTBUIA, OpPraHn3aLmMm CaMOKOHTPONSA U OLEHKM MOSTyYeH-
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 YesnioBeka Ha MHoe
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 9BNEHUMN. YMeHne npegnarate Mogenu ABneHun. 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 nHdopmaumm.
1. MEXAHUKA

KnHemaTuka lMpencTaBneHne mMexaHWYecKoro ABWMXEHUSA Tena ypaBHEHMAMWU 3aBUCMMOCTM
koopauHat " npoekunen CKOpPOCTH oT BPEMEHM.
MpencrtaBneHne MexaHW4YecKoro ABWXKEHUS Terna rpadvkamy 3aBUCKMMOCTM
KoopauHat " npoekumen CKOpPOCTHU oT BPEMEHMW.
OnpepgeneHune 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 3aBMCMMOCTM KOOPAMHAaTbI NMPOEKUUA CKOPOCTM OT BpemeHu. lNpose-
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 coumaneHbIX pornen. 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 CuUIl M M3MEHEHME KWHETUYECKOW 3JHeprun Tena.
Bbluncnenve pabotbl  CMI M M3MEHEHUA  KMHETMYECKOM  SHEeprum
Tena. BbluuMcneHne noTeHUManbHOW SHeprum Ten B rpaBUTALMOHHOM More.
OnpepgeneHne  noTeHUMAnNbHOW  3HepruM  ynpyro  AedopMUPOBaHHOro
Tena no n3BeCcTHOM nedopmauum " YKECTKOCTU Tena.
lMpuMeHeHne 3akoHa COXpaHeHUs MexaHW4YeCKOW 3Heprun 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 WHepunn

M3mepeHne maccel Tena

M3amepeHue cunbl B3aumoaencTasns 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 1 MPOTUBOAENCTBMIS

lMpMeHeHne 3aKoHa BCEMUPHOrO TArOTEHUA MPU pacdeTax CUIl U YCKOPeHWi
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 akcnepuMMeHTOB, cryXawux Anst 0OOCHOBaHUSA MONEKYNSpPHO-
knHeTudeckon Teopumn (MKT). PeweHue 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 ra3oob-
pasHOM COCTOSIHUU U MPOUCXOOALLMX NPOLECCOB Mo rpadukam 3aBUCUMOCTU 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 cpegHer KUHETUYECKON dHeprun Ten-
MNOBOro ABWXEHMS MOJNEKYN Mo U3BECTHOW TeMnepaType BelecTsa. Bbickasbl-
BaHMe runote3 Angd obbsCHeHUA Habnogaembix ABMEHUN. YKaszaHue rpaHuL
NPUMEHMMOCTM MOLEeNN «naeanbHbIn ras3» u 3akoHos MKT

OcHoBbI TepMmognHaMunKn

M3mepeHune konmyecTBa TennoThl B npoueccax Tennonepeaayn. Pacyet konu-
YecTBa TeNnoTbl, HEO6XOAMMOro AN OCYLEeCTBNEHMs 3a4aHHOro npoiecca ¢
Tennonepegaven. PacyeT M3MeHeHMA BHYTPEHHeW 3Hepruu Ter, paboTbl K
nepedaHHOro KOnmnyecTBa TennoTbl C UCMOfIb30BaHMEM MEpPBOro 3akoHa Tep-
MoaMHamukn. PacuyeT paboTbl, COBEPLUEHHOW ra3oM, No rpaduKy 3aBUCMMOCTH
p (V). Belumcnerve paboTbl ra3a, CoBepLUEHHOW NPU M3MEHEHUWN COCTOSHMSA MO
3amMKHYTOMY uukny. Beldncnenve KM npu cosepeHmmn rasom paboTtsbl B npo-
Lueccax M3MEHEHWs COCTOSIHUA NO 3aMKHyTOMy uumkny. OBbscHeHWe npuHUm-
NoB AEWCTBUS TENMnoBbIX MaWWH. [leMOHCTpaums ponu usmkn B CO3gaHnm un
COBEpLUEHCTBOBaHMM TENNOBLIX ABUratenen. N3noxeHme cytn akonornyeckmx
npobnem, obycrnoBneHHbIX paboTon TennoBbix ABUratenen v npeanoxeHue
NyTW NX peLleHuns. YkasaHue rpaHuil MpUMEHNMOCTU 3aKOHOB TEPMOANHAMUKW.
YMeHue BeCTu Auanor, BbICMyLIMBaTb MHEHME ONMOHEHTa, y4acTBOBaTb B ANC-
KycCWM, OTKPbITO BblpaXaTb W OTCTamBaTb CBOK TOYKY 3peHus. YKasaHue
y4eOHbIX ANCLUMINH, MPU N3YYEHUW KOTOPbIX MCMOMb3YIOT Y4ebHbIN matepuan
«OCHOBbI TEPMOANHAMMKNY

CsoiicTBa napoB, XuaKo-
cTel, TBepAbIX Ten

M3MepeHne BNaxxHOCTW Bo3adyxa. PacyeT konnyecTBa TennoTbl, HEOOXOAMMOro
AN ocylecTBneHnsa npouecca nepexoda BellecTBa M3 OOHOMO arperaTHoro
COCTOSIHUSA B Apyroe. JKCnepumeHTanbHoe uccrnenoBaHme TENSOBbIX CBONCTB
BewecTBa. NprBeageHne NpUMEpPoOB KanuNMspHbIX SABNEHW 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-
00TKax 1 NPUMEHEHMAX COBPEMEHHBIX TBEPAbIX M1 aMOPdHbIX MaTepranos

3. ANEKTPOOUHAMUKA

OnekTpocTaTturka

BbluncneHne cun B3anMOOENCTBUA TOYEYHbIX 3MEKTPUYECcKUX 3apsgoB. Bbl-
YncneHne HanpsKEHHOCTU ANIEKTPUYECKOro Nosisi OQHOIO U HECKOSbKMX TOYeu-
HbIX 3NEKTPUYECKMX 3apaaoB. BelumcneHne noteHunana anekTpmyeckoro nons
OAHOMO N HECKONbKMUX TOYEYHbIX INEKTPUYECKNX 3apsaoB. ViamepeHue pasHo-
CTW noTeHumanoB. N3MepeHne 3Heprum aneKTpUYecKoro nonst 3apsikeHHOro
KoHOeHcaTopa. BblunMcrneHne asHeprum SneKTpUYEecKoro noms 3apsiKeHHOro
KoHaeHcaTopa. Pa3spaboTka nnaHa u BO3MOXHOW CXeMbl OEWCTBUIA 3KCNepu-
MEHTanbHOro onpeferneHns 3NeKTPOEeMKOCTU KOoHAeHcaTopa U ANanekTpuye-
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-
KEHUM Ha yyacTkax anekTpumyeckux uenen. O6bACHEHME Ha Mpumepe 3nek-
TPUYECKoM Lenu ¢ AByMst nctodHmkamm Toka (3C), B Kakom criydae UCTOYHUK
3MNEKTPUYECKON 3HEeprun paboTaeT B pexuMe reHepartopa, a B Kakom — B pe-
Xume notpebutensa. OnpegeneHve Temnepatypbl HUTU HakanusaHus. V3me-
peHVe 3NeKTpUYecKoro 3apsga anektpoHa. CHATUE BONMbTaMNepHOW XapakTe-
puctukm auoaa. lNposefeHne cpaBHUTENBHOMO aHanu3a nonynpoBOAHUKOBBIX
avogoB u Tpuopos. Vcnonb3oBaHue MHTepHeTa ans nomcka uHdpopmaumm o
nepcnekTuBax pasBuMTUSA MNOMYNpPOBOAHUKOBON TEXHUKWU. YCTaHOBKA NPUYMHHO-
cneacTtBeHHbIX cBasen. O6bACHEHE NPUPOAbl ANEKTPUYECKOro Toka B MeTarn-
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. BeluncneHue cun, gencTByoWwnx Ha
NMPOBOAHWK C TOKOM B MarHUTHOM none. BeluncneHvne cwn, AencTByOWMX Ha
SMNeKTPUYECKUn 3apag, ABMXKYLUMACA B MarHUTHOM none. MccnepoBaHue sB-
NeHVN 3NEeKTPOMAarHUTHOW MHAYKUUW, CaMOMHAYKUMWU. BbluncneHvne aHepruu
mMarHuTHoro nons. O6bACHeHMe npuHuMnNa AEenCcTBUS dnekTpoasBuratens.
Ob6bsacHeHne nNpyHUUNa OEeNCTBUSA reHepaTopa AfeKTPUYEecKoro Toka M anek-
TponsameputenbHbix npubopoB. OB6bACHEHWEe npuHUMNa [EencTBuA Macc-
cnekTporpada, yckoputenen sapshkeHHbix yacTtud. OB6bsAcHeHue ponu mar-
HUTHOrO Mons 3emnun B XW3HW pacTeHUn, XKMBOTHbIX, Yenoseka. [pusegeHve
NPMMEPOB NPaKTUYECKOro MPUMEHEHUS N3YYEHHbIX SBNEHWI, 3aKOHOB,

npubopos, ycTpoiicTs. MMpoBedeHWe CPaBHUTENBHOMO aHanM3a CBOWCTB 3Mek-
TPOCTaTUYECKOro, MarHUTHOIO U BUXPEBOIo anekTpudeckmx nomnei. O6bsAcHeHne
Ha NpUMepe MarHUTHbIX SIBNEHWUI, novyemy u3nKy MOXHO paccMmaTpuBaTb Kak
MeTaanCLMNIIVHY.

4. KOJIEBAHUA U BOJIHbI

MexaHun4yeckne kKoneba-

HUA

MccnenosaHue 3aBMCMMOCTU nepuoaa konebaHuin mateMaTuyeckoro MasiTHMKa
OT ero AfuvHbl, Maccbl U aMnNnNuTyabl konebaHuii. NccnepoeaHve 3aBUCMMOCTM
nepuofa konebGaHwui rpy3a 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 XECTKOCTU NPYKUHbI. BoipaboTka HaBbIKOB
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 ANMWHbI 3BYKOBOW BOMHbI MO pe3ynbTaTam HabnoaeHuin nHTepde-
peHLMN 3BYKOBbIX BOSH. HabnogeHue 1 o6bsicHEHWe ABNEHUIA MHTEPdepeHLMn
N OndpakumMnm mexaHudeckux BonH. [MpeactaeneHve obnacteit NpUMeHeHust
ynbTpassyka U NepcreKkTUBbl ero UCMoNbL30BaHUA B pas3nuyHbIX 06nacTsax 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 anekTpoeMKOCTU KoHAeHcaTopa. M3amepeHue WHAYKTMBHOCTbL 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 TOoKa U HaMPsXKeHUs Ha dneMeHTax Lenn nepemMeHHoro
ToKa. WMccnegosaHne npuHUMNa OeWcTBUS TpaHcdopmaTopa. WMccneposaHue
npuHUMNa OencTBus reHepartopa nepemeHHoro Toka. cnone3oBaHne NHTepHe-
Ta AnA novcka uHMOpMauMM 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 Teﬂe(bOHa. Passutne ueH-
HOCTHOIO OTHOLWUEHUA K n3ydaeMbiM Ha ypOKax (*)VI3VIKVI obbekTam u ocBanBae-
MbIM Bugam gestenbHocTn. OObsiCHeEHME npuHUNNmMarnbHOro pas3nnmyna npmnpoabl
ynpyrmx n 3N1IeKTpPOMarHUTHbIX BOJIH. M3noxeHne CYTN 3KOJTOTNYECKnNX I'IpO6J'IeM,
CBA3aHHbIX C 3J1EKTPOMArHUTHbIMU konebaHmsmn 1 BonHamu. O6bACHEHME po-
JIN ANEKTPOMAarHnTHbIX BOJ1H B COBpPEMEHHbIX NCCleaoBaHNAX BceneHHon

5. ONTUKA

Mpupona ceeta

lMprMeHeHMe Ha nNpakTMKe 3aKOHOB OTPaXXEHUs M NpenomMneHus ceeTa npu pe-
weHun 3agad. OnpegeneHne cnekTpanbHbIX rPaHUL, YyBCTBUTENMbHOCTU 4Yeno-
BEYECKOro rrnasa. YMeHue CTpoutb n3obpaxeHus npeaMeToB, 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 9BneHust uHTepdepeHLMn 3NeKTPOMarHuTHeIX BoH. HabnoaeHve
ABMeHVsa Andpakunm anekTpoMarHuTHbIX BONH. HabniogeHvne siBneHns nonsipu-
3aUMn 3MEeKTPOMarHWTHbIX BOMH. M3amepeHne OnvHbl CBETOBOW BOMHbI MO pe-
3ynbTatam HabniogeHus asneHnsa nHtepdepeHummn. HabnoageHve asnexHns au-
dpakuun ceeta. HabnogeHue aBneHusa nonspusaumm n gucnepcun ceeta. lo-
WCK pasnuyuMim u cxoacTtBa mexay AndpPakuMOHHBbIM WM AWCNEPCUOHHBIM ChekK-
Tpamu. [pruBeaeHne NnpyMepoB NOSBNEHMS B NPUPOAE U UCMOMb30BaHWS B TEX-
HVKe ABMEeHU nHTepdepeHummn, gudpakumm, nonsapmusauum n gucnepcum ceeTta.
MepeuncneHne mMeTogoB NO3HaHWS, KOTOPbIE NCMOMb30BaHbI NMPU U3YYEeHUN yKa-
3aHHbIX ABMEHUN.

6. ANIEMEHTbI KBAHTOBOW ®U3UKU

KBaHTOBas onTuka

HabniogeHvne goToanekTpuyeckoro adpdpekta. Ob6bsicHeHne 3akoHoB CToneTo-
Ba W OaBrieHNs CBeTa Ha OCHOBE KBaHTOBbIX NpeActasneHun. PacyeT makcu-
MaribHOM KMHETMUYECKOW SHEPINN 3NEKTPOHOB MNpu hoToINEKTpMYEeCKoM adhdek-
Te. OnpeageneHune paboTbl BbIxoAa 3MeKTpoHa No rpadounky 3aBUCUMOCTU MaKCU-
MasnbHOW KMHETMYECKOW 3Heprun oTOINEKTPOHOB OT 4acToThl cBeTa. Mamepe-
HMe paboTbl BbixoAa anekTpoHa. NMepeyncneHne nNpubopoB YCTAHOBKM, 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 M AMVHBI BOMHbI UCMYC-
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
nuHenyaTtoro cnektpa. WccneposaHve npuHuMna paboTbl MHOMUHECLEHTHON
namnel. HabnogeHre n 06bACHEHME NpyHUMNa AencTBua nasepa. NpueeneHve
NpUMepOB UCMOMb30BaHUSA Na3epa B COBPEMEHHOW Hayke U TexHuke. Micnonb3o-
BaHue WHTepHeTa Anga noucka nHdopmMaumMm 0 nepcrnekTuBax npuMeHeHus na-
3epa. BbluucneHve BonHbl ge bponna yactuubl C M3BECTHbIM 3HAYEHUEM UM-
nynbca.
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dunsmka aTOMHOro A0pa

HabniogeHne TpekoB anbda-yactvy B kamepe BunbcoHa. PernctpupoBaHue
A0epHbIX U3Ny4YeHWi C nomoLllblo cyeTymka [evrepa. PacyeT aHeprum cBsisu
aToMHbIX agep. Onpegenexve 3apsida U MaccoBOro YMcna aTOMHOro sagpa, Bo3-
HMKalLWero B pesynbTaTe paguoakTMBHOIO pacnaga. Beluncnenve aHepruw,
ocBoboxaatollenca npyv pagvmoakTuBHoOM pacnage. OnpegeneHne npogykToB
AOepHon peakumn. BelumcneHne aHeprun, ocBoboxgalwwenca npu aaepHbix
peakuusax. NoHUMaHue npenmyLecTB U HeLOCTaTKoOB UCMONb30BaHUS aTOMHOM
3HEPrMM U NOHU3NPYIOLLMX U3MYYEHUI B MPOMBILUNEHHOCTU, MeauuuHe. L3no-
XEHMe CyTU IKOMormyecknx npobnem, cBs3aHHbIX ¢ GUONOrMYeckMm AencTBueM
pagnoakTuBHbIX M3nydeHuin. [poBeaeHne knaccudukaumm dneMeHTapHbIX Ya-
CTUL MO nX PU3NYECKUM XapakTepuctukam (macce, 3apsgy, BPEMEHU XKNU3HMU,
CNUHy 1 T. A4.). lNoHMMaHWe UeHHOCTEN Hay4yHOro NO3HaHWs Mupa He BooOLue
ONsl YernoBeYyecTBa B LENOM, a NS Kaxaoro obyyarwLwerocst IMYHO, LieHHOCTew
OBNageHnss MeToAOM Hay4yHOro MO3HaHUA AN OOCTUXKEHMS ycnexa B Mobom
BMAE NpakTu4eckon aeatenbHocTw. lNpeacTaBneHne o xapakrepe YeTbipex Tu-
noB yHOaMeEHTarnbHbIX B3aUMOAENCTBUMA 3MIEMEHTAPHbIX YacTul B Buae Tab-
nmubl.

7. 3BONIIOLINA BCENIEHHOMU

CtpoeHne n
BceneHHon

passutune

HabniogeHne 3a 3Be3gamu, JlyHom u nnaHetamu B Teneckon. HabnwogeHue
COMHEYHbIX NATEH C NMOMOLLbIO Tereckona M CONHEYHOro 3KkpaHa. Vcnonb3oBa-
Hve UHTepHeTa Ana noucka M3obpaxeHni KOCMUYeCcKnx 06bEKTOB U MHAOpMa-
uun 06 nx ocobeHHocTax OBcyxaeHne BO3MOXHbIX CLieHapueB aBonoumn Bee-
neHHon. Micnonb3oBaHne VIHTepHeTa Anga noucka CoOBpeMeHHON nHdopmaLlmm o
pa3sutun BecenenHon. OueHka nHdopmaummu ¢ no3vumn ee CBOMCTB: 4OCTOBEp-
HOCTW, 06 bEKTMBHOCTM, MOMHOThI, aKTYanbHOCTU U T. A.

Osoniouna 3se3qn. [uno-
Tesa NPOUCXOXAeHUA
CorHeyYHon cuctemsl

BbluncneHve aHeprun, OCBOGOXAAIOLWENCA MNpU TepMOSAEPHbIX peakuusix.
dopmynvpoBka NpoGneM TepmosiaepHoi aHepreTukn. OBGbsCHeHWE BRUSHUSA
COJTHEYHOW aKTMBHOCTU Ha 3emrio. MNMoHUMaHWe ponu KOCMUYECKUX UCCreaoBa-
HWI, UX HAYYHOTO M SKOHOMUYECKOTO 3HayeHus. OBCyxaeHne CoBPeMEHHbIX M-
notes o npoucxoxaeHnu CornHeYHoin cucTemsl

8. OCHOBbI CMELUMANBHOWU TEOPUU OTHOCUTENBHOCTU

OcHoBbI crneyuvanbHomn
TEOPUN OTHOCUTESTIbHOCTU

O6bscHeHWe 3HauyMmocTu onbiTa MawkenbcoHa- Mopnu. ®opMynupoBaHue no-
ctynatoB. O6bAcHeHVe adhdpekTa 3aMmeaneHuss BpeMeHU. PacyeT sHeprum no-
KOsi, UMMynbca, aHeprum cBobogHoM YacTuubl. BeipaboTka HaBbIKOB BOCMPUHU-
MaTb, aHanM3nMpoBaTb, NnepepabaTbiBaTb 1 NPeabsABSATL MHPOPMALUIO B COOT-
BETCTBUU C NOCTABMNEHHLIMY 3a4a4amMu.

8 YYEBHO-METOAUYECKOE "

MATEPUAJIbHO-TEXHUYECKOE

OBECMNEYEHUE MPOrPAMMbI YYEBEHOU AUCLUMNUHbI « PUSUKA»

Hanunuymne nomewlenunin: Ne 2305 kabuHeT punaunku.

O6opynoBaHne yyebHoro kabuHeTa:

Komnnekt mebenu anga y4yebHoro npouecca.

CpenctBa obyyeHus: [locka knaccHasi, MHpOpMaLUMOHHbIe CTeHAbl, y4ebHble npu-

Gopbl 1 06opyAoBaHMe ANs BbINONHEHUss nabopaTopHbIX paborT:

— Habop nabopaTopHbIN «ONTUKa»

— Habop nabopaTopHbIl «3NEeKTPUYECTBOY

— Habop no anektponuay (nabopaTopHbIi)

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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— Habop npy>X1H ¢ pasnmMyHON XeCTKOCTbIO

— Habop peauctopos

— JNNabopaTopHbIi Habop «MccneaoBaHMe M30NPOLLECCOB B ra3ax»

— Habop koHaeHcaTopoB

— Habop «kpuctannuaaums»

— Habop rpy3oB no mexaHuke

— [llepekntoyateny 0gHOMOMOCHbIE

— lNpubop ans namepeHuss OnvHbl CBETOBOM BOSHbI C HABOPOM ANMPaAKLNOHHbBIX
peLueToK

— Peocrtart-noteHunomeTp (nabopaTtopHbIN)

— Cnupanb-pe3uncTop

— CrtakaH oTnmBHOWM (NabopaTopHbIi)

— Undpposon nameputensHbin npubop

— LlWratmB ana dpoHTanbHbIX paboT

— Pblyar-nuHenkn nabopaTtopHble

— AmnepmeTpbl nabopaTtopHble

— BonbTmeTpbl nabopaTtopHbie

— Becbl ¢ pasHoBecamu

— Bblkntovatenun ogHONOMOCHbIE

— [OnHamomeTp nabopatopHbIN

— WICTOYHMKM NuTaHnS

— KaTywka-moToK

— KomnnekT no anektpogmMHamumke

— Komnnekt nposoaos

— JNNabopaTopHbIi HAbop «reoMeTpuyeckas onTUKay

— JlabopaTopHbIn Habop «MarHeTn3m»

— JlabopaTopHbIi HABOp «3MNEKTPUYECTBOY

— OnekTpomarHuT pas3bopHLIN C AeTansamm

— Marnuntel nonocossblie (nNapa)

— MunnmnamnepmeTp nabopaTopHbIv

— [eMoHcTpaumoHHbIe NprbopsbI:

— 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 gemMoHcTpauun cnekTpoB NOCTOSAHHBIX TOKOB

— AunHamomeTp (4eMOHCTPaLUMOHHBINT0H)

— MaHomeTp eEMOHCTPALUNOHHbIN

— Pblvar- nmHenka geMoHCTpaunoHHas

— [Mpunbop ons geMoHCTpaunn AaBnNeHNa BHYTPU XXUAKOCTU

— Tpybka ona 4eMoHCTpaunm KOHBEKLNN

— [urpomeTp NCMXpPOMeETPUYECKUI

— [Npunbop ons AeMoHCTpaunmn gaBneHnsa BHYTPU XUOKOCTH

— [Npubop ons AemMoHcTpauun TenIONPOBOLHOCTY Ten

— [Mpnbop onNsa AeMOoHCTpaL My ra3oBblX 3aKOHOB

— Tpybka ona 4eMOHCTpaunmn KOHBEKUUN B XXNOKOCTH

— [Mpunbop onsa npeBpaLleHns CBETOBOW SHEPrnm

— MawwuHa anekTpodopHas

— [Npubop ana AemMoHCTpauun 3aBMCUMOCTM COMPOTUBMEHUS MeTanna oT Temne-
paTypbl

— Mpnbop onsa AeMOoHCTpaumMm 3aBUCMMOCTU COMNPOTUBIIEHUS MPOBOAHMKA OT Au-

Hbl, CEYeHMUs1, MmaTepuana.

MHpopMaLnOHHbIE CTeHADI:

LUkana ANIEKTPOMAarHMTHbIX BOJTH

— MexayHapogHas cuctema eamHu, (cun)

MpucTtaBku Ana obpasoBaHUIi KpaTHbIX U A0NbHbIX €ANHWUL

dusnyeckne NocTosgHHbIE

Tabnuua xum. dnementoB [1.1. Menoeneesa

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

3.9nekTpusaums Ten
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4.3neKTpocTaTrka. 3aKOH KyrioHa

5.[1ennmMocCTb anekTpn4eckoro 3apsga

6./ACTOYHMKM 311EKTPUYECKOro TOKa

7.9neKTpUYecKknn ToK

8.Cuna Toka. AMnepmeTp

9.3akoH Oma gns yvacTka uenu

10.MOCTOSAHHBIN TOK. DNEKTPUYECKoe HanpskeHue

11.PaboTta 1 MOLLHOCTb 3MEKTPUYECKOro ToKa

12.MNocnepoBaTenbHOe coefuHEHVEe NPOBOLHMKOB

13.MapannenbHoe coeanHeHe NPOBOAHUKOB

14 .MarHuTtHoe none. Cuna amnepa. Cuna JlopeHua

15.Konebanuns. YpaBHeHNe rapMOHNYECKOro konebaHus

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

18.BonHoBble cBovicTBa cBeTa. MHTepdepeHumsa. Odudpakums
19.M'eomeTpuryeckas ontuka. OTpaxkeHue ceeTa. NpenomneHune ceeTta. JInH3bI
20.PoToadp ekt

21.MpsmonuHenHoe amxeHne OcHoBHble dopmyrbl CBo6oaHOE NageHue
22 .[InHamunka. BTopon 3aKOH HbOTOHA

23.[1BmxeHune Ten nog AeUCTBMEM CUIbl TSXKECTHN

24 .3aK0Hbl COXpaHEHUs1 B MEXaHUKe

HarnsgHble nocobus:

Mogenb asuratens (nabopatopHas)

Mopenb asuratensi BHyTPEHHEro CropaHus

Mogenb «KpucTannuyeckas pelleTka noBapeHHo! conmy

Mogenb «3NEKTPOMarHMTHOro pene»

Moaenb Ans AeMOHCTpaUuiA NIMHUIA MarHUTHOTO NMons

MynbTumeguiiHoe obopynoBaHue: Tenesusop, DVD — npouvrpbiBaTenb, NPOEKTOp
KoMnbtoTep.

Buoeoteka:

— OnektpoctaTtuka (Il pasgen).

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

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

— KeaHTtoBble siBneHus (IV pasgen).

— Wanyyenns n cnektpsl (IV pasgen).

— OneKTpu4ecknin TOoK B pasHbIX cpegax

MporpammHoe obGecnedeHne: 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:

1. PbimkeBuny, A. . dusumka: 3agadHuk 10-11kn. [TekcTt] : yyebHoe nocobue / A.
M. PoimkeBuu. - 23-e usg. - Mocksa : [ipodpa, 2019

2. OmutpreBa B.®. dusmka ana npodeccurm 1M cneuuanbHOCTEN TeXHUYEeCKOro
npoduns: y4ebHuk onsa obpasoBaTenbHbIX ydpexaeHun cpeq. npody. obpasosaHnsa. — M.,
2017.

2. Omutpuesa B.®. dusmka ansa npodeccnmn n crneumanbHOCTEN TEXHUYECKOro
npodpuns. COopHuMK 3agay: y4yebd. nocobue anst obpasoBaTenbHbIX yYpexaeHun cpeq.
npod. obpasoBaHus. — M., 2017.

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

4. OmutpueBa B.®. dusmka gns npodgeccnin 1 crneumanbHOCTEN TEXHUYECKOro
npoduns. JlabopaTopHbi NpakTUKym: yd4eb. nocobust ons ydpexaeHun cpen. npod. o6-
pasoBaHus / B.®.Ouvutpuesa, A. B. Kopxyes, O. B. MyptasmHa. — M., 2017.

5. Tpodumosa T. UN., dupcos A. B. dusunka gnsa npodeccnin n cneymnanbHOCTEN

TEXHUYECKOro U €CTECTBEHHO-Hay4YHoro npodunen: Pewenuns 3agady. — M., 2017.

Ona npenogaBatenen:

1. KoHctutyumus Poccuiickon degepauun (NpuHATa BCEHAPOAHBLIM FONIOCOBaHUEM

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycs 1C Konnedx



KeiPK KMPK BFAP® ®IEOY BO «KITY»

Pain: MO — 26.02.05.0Y[.12.P | DU3VKA |  C.39/41

12.12.1993) (c y4eTOM MOMpPaBOK, BHECEHHbIX heaepanbHbIMU KOHCTUTYLIMOHHLIMU 3aKo-
Hamn P® o nonpaskax k KoHcTtutyummn P® ot 30.12.2008 Ne 6-PK3, ot 30.12.2008 Ne 7-
®K3) // C3 P®. — 2009. — Ne 4. — CT. 445.

2. ®epepanbHbin 3akoH 0T 29.12. 2012 Ne 273-03 (B pea. hefepanbHbiX 3aKOHOB
oT 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-d3, 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-d3, 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., BHeceHHbiMK PefepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-3) «O6 obpaszoBaHum
B Poccunckon degepaunny.

3. [Mpukas MuHucTtepctBa obpasoBaHus n Haykn PO «O6 yTtBepxageHun dene-
panbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpeaHero (MosiHoro) obuiero
obpasoBaHua» (3apernctpuposaH B MuHiocte P® 07.06.2012 Ne 24480).

4. T[pukas MnHobpHaykm Poccum ot 29.12.2014 Ne 1645 «O BHECEHUM U3MEHEHUI
B Npuka3s MuHuctepctea obpasoBaHus n Hayku Poccuickon eapepaumm ot 17.05.2012 Ne
413 “O6 yTBepxaeHUn hegepanbHOro rocygapcrBeHHOro obpasoBaTtenbHOro craHgapTta
cpegHero (nosiHoro) obuiero obpasoBaHUsA”».

5. Tpukasd MuHuctepctea obpasoBaHus u Haykm PO ot 31 gekabpa 2015 r. N
1578 "O BHECEHUn N3MEHEHUI B denepanbHbIN rocyapCTBEHHbLIN
obpasoBaTtenbHbli  CTaHAApT cpedHero obuwero obpasoBaHUs,  YTBEPXKOEHHbIN
npukaszom MwuHucTepcTBa obpasoBaHus n Haykm Poccuinckon ®epepauumn ot 17 masa
2012 r. N413"

6. [Mncemo [enapTameHTa rocygapCTBEHHOM NOMUTUKM B cdpepe noaroToBKU pa-
6oumnx kagpos 1 AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHgauunmn no
opraHu3auum nonyyeHus cpegHero obuiero obpasoBaHus B npegenax ocBoeHus obpaso-
BaTembHbIX NporpamMm cpegHero npodeccmoHanbHoro obpasoBaHna Ha 6a3e OCHOBHOro
obuiero obpasoBaHna ¢ y4eTom TpeboBaHuN denepanbHbiX rocyaapcTBEHHbLIX 0bpa3oBa-
TenbHbIX CTAHAAPTOB M Nony4aemMoun npodeccmum unu cneumanbHOCTU cpegHero npodec-
CMOHanNbHOro 06pasoBaHUNY.

7. TNpumepHass ocHoBHasi obpasoBaTtenbHasi nporpamMma cpegHero obuero
obpasoBaHusa, opobpeHHas  peweHvem  dedepanbHoro  y4ebHO-MeToaMyeckoro
o6beanHeHns no obiemy obpasoBaHuio (MPoTokon oT 28 nioHA 2016 1. 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
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TEXHUYECKOronpouns: MeToanyeckne pekomeHgauun: metog. nocobue. — M., 2010.

1.

UHTepHeT- pecypchbil:

www.fcior.edu.ru (PegepanbHbii LEHTP MHEPOPMALMOHHO-06pa3oBaTenNbHbIX

pecypcoB).

2.

3.

4,
coB).

5.

6.

7.

www.dic.academic.ru (Akagemuk. CrnoBapu 1 sHUMKNoNeaum).

www.booksgid.com (Books Gid. SnekTpoHHas 6ubnuvoTeka).

www.globalteka.ru (Fnobanteka. MobanbHas GubnuoTteka HayyHbIX pecyp-

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

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

www.school.edu.ru (Poccunckuin obpasoBatensHbi noptan. JocTynHOCTb, Ka-

4ecTBO, 3PPEKTUBHOCTD).

8.

9.
3uKa).

10.

www.ru/book (3nekTpoHHasa 6ubnmnotevHasa cuctema).

www.alleng.ru/edu/phys.htm (O6pasoBaTesnbHble pecypcbl IHTepHeTa — Pu-

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

HbIX PECypCOB).

11.
12.
13.
14.
15.
«KBaHT»).
16.

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

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

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

www.college.ru/fizika (Moarotoska k EIQ).

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

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

aexu «lyTb B HayKy»).
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9 NNMAHUPYEMBIE PE3YJIbTATbI U3YHEHUA YYEBHOIO NMPEOAMETA
KoHTponb v oueHka pe3ynbTaToB OCBOEHUSA y4eBHON AUCLMMINHBI OCYLLECTBNSAeT-

CA npenogaBaTterieMm B npouecce npopeaeHnAa TeCtmposaHnd, a Takke BbINMOJIHEHUA O6y-

Yarwummuca nabopatopHbix paboT, MHAMBUAYaANbHbLIX 3adaHWUA, UCCNeaoBaHUN, nNpomMe-

XYTOYHOW aTTecTauuu.

Pe3ynbTathl 06y4YeHuUsi

MpeameTHbIE

MeTanpeameTHble,
JNINYHOCTHbIE

®dopMbl U MeTOAbLI KOHTPONSA U OLIEHKMN pe-
3ynbTaToOB 06Yy4eHusi

CwmbIcn noHATMI: dunsmyeckoe sBreHue, 3a-
KOH, rmnoTesa, Teopus, BeLEeCTBO, none, Bos-

Onpoc (MHOvBMayanbHLIN, PPOHTanbHbLIN),
nNMCbMEHHas NpoBepka, TeCTUpoBaHWe, Nposepka

3HaHWA CaMOCTOSITENbHO OLEHMBATbL MHGOpP-
Mauuto, cogepxatlytocs B coobeHusax CMA,
MHTepHeTe, Hay4YHO-NONYNSIPHbIX CTaTbsAX.

Ha, OTOH, aTom, aToMHOe SApo, MraHeTa, OK1-10 BbINOMHEHNSA BHEayaWTOPHOW CaMOCTOATENbHOW
3Be3ga, ManakTuka; paboTbl; 3K3aMEH.
CMbICrT  (PM3NYECKMX BENNYUH:  CKOPOCTb, Onpoc (MHOMBMAYanbHbIN, bpoHTanbHbIN),
YyCKOpEHWNe, Macca, cuna, UMnynbC, dHeprus, OK 1-10 MUCbMEHHas NnpoBepka, TeCTMpoBaHMe, nposepka
Temneparypa, 3apsg v Ta. BbINOMHEHNSA BHEayaWTOPHOW CaMOCTOATENbHOW
paboThl; 9K3aMEH.
CmbICn m3NYeCKMX 3aKkoHOB: «MexaHukny, Onpoc (MHavBuAayanbHbIA, OPOHTaNbHbLIN), NUCH-
«TepMoguHaMUKny, «OneKTpoANHaAMUKNY, OK 1-10 MeHHas NpoBepKa, TeCTUpoBaHWe, NpPOBepKa Bbl-
«KBaHTOBOWN (PU3UKM»; NOMHEHWS CaMOCTOATENbHON paboThl; 9K3aMeH.
Bknag poccuiicknx u 3apyBexHbIX Y4YeHbIX, Onpoc (MHOMBMaYyanbHbIN, bpoHTanbHbIN),
OKasaBLUMX Haubornbluee BNUsHWE Ha pa3Bu- NMCbMEHHasi MpoBepka, TECTUPOBaHNE, NPoBepKa
TMe PU3MNKN. OK 1-10 BbINOMHEHNSA BHEayAMTOPHBLIX CaMOCTOATENbHOW
paboTbl; paboTa Ha WHTEPaKTUBHbLIX 3AHATUSX.
9K3aMeH.
OcCBO€eHHble YMEHUSA:
OnucebiBaTb U 06BACHATL (huanyeckue siene- OK 1-10 JdemMoHcTpauns, uvHAMBUAYyanbHOE BbINOMHEHNE
HWS U CBOWCTBA TEr; 3ajaHUi; 9K3aMEH.
MprBOANTL NPUMEpPBI NPAKTUYECKOrO UCMOSb- OK 1-10 KOHTpOmnb BbINOMHEHUS CaMOCTOSATENbHbIX 3aga-
30BaHMs (PM3NYECKNX 3HAHWN; HWA: 3K3aMEH.
OTnnyathb rMnoTesbl OT Hay4YHbIX OTKPbLITUN; Onpoc (MHaMBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-
OK 1-10 MeHHas NpoBepKa, TeCTUpoBaHWE, NpoBeEpPKa Bbl-
NOMHEHWS CaMOCTOATENbHON paboThl; 9K3aMeH.
MpUMeHATb NOnyyYeHHble 3HaHWS Ans pelue- OK 1-10 KoHTpomnb BbINOMHEHUS CaMOCTOSITENbHBIX 3aa-
HWs pranyecknx 3agay; HWIA; 9K3aMEH.
Onpepensatb xapaktep huanyeckoro npouec- OK 1-10 Onpoc (MHavBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-
ca no rpaduky, Tabnuue, oopmyne; MeHHas NpoBepka, TeCTUpOBaHWEe, 3K3aMeH.
Wcnonb3oBatb nabopaTtopHoe U AeMOHCTpa- OK 1-10 MpoBepka BLIMNOMHEHNSI CaMOCTOATENbHOW pabo-
LMoHHoe obopyaoBaHue; Thl; 3K3aMEH.
N3amepatb psag omsmyeckux BEnWYUMH, npeg- Onpoc (MHAMBMAYanbHbIA, PPOHTanbHbLIN), pabo-
CTaBnAsa pesynbTaTbl UBMEPEHUS C YYETOM UX OK 1-10 Ta Ha UHTEPAaKTUBHbIX 3aHATUAX, 9K3aMEH.
NorpeLIHocTEN;
[enaTb BbIBOAbI HA OCHOBE 3KCMEepUMeHTanb- Onpoc (MHavBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-
HbIX AaHHBIX; MEeHHas npoBepKa, TeCTUpoBaHWe, NpoBepKa Bbl-
OK 1-10 NOMHEHUSs  BHeaygUTOPHbIX  CaMOCTOSITENbHON
paboTbl; paboTa Ha WHTEPaKTUBHbIX 3aHATUSX,
3K3aMEH.
Wcnonb3oBatb nNpuoBpeTeHHble 3HaHWA 1” Onpoc (MHaMBuAayanbHbIA, OPOHTANbHbIN), NUCH-
YMEHUSI B NMPaKTU4EeCKON AEeATENbHOCTU 1 Mno- MEeHHas NpoBepKa, TeCTUpoBaHWe, NpoBepKa Bbl-
BCEAHEBHOW XWU3HU: NMOMHEHWS  BHEayaWTOPHbLIX  CaMOCTOATENbLHOWN
a) ana obecneyeHns 6e30NacHOCTM XusHeae- paboThbl; paboTa Ha WHTEPAKTUBHbLIX 3AHATUSAX,
ATENbHOCTY, 9K3aMeEH.
OK 1-10
6) OLEHKN BNUSIHUSI HA OpraHu3M YerioBeka u
OpYyrue opraHuaMbl 3arpsi3HEHNs1 OKpy>KatoLLemn
cpenpl,
B) pauMOHanbHOro NPUPOAONONb30BaHNUA W
3aLlMTbl OKpyXXalLlen cpebl
BocnpvHumaTb M Ha OCHOBE MOMYyYEHHbIX OK 1-10 Onpoc (MHavBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-

MeHHasi NpoBepKa, TECTUPOBaHWE, NPOBeEpPKa Bbl-
MOSIHEHNS CAMOCTOSITENIbHOM PaboThbl; 3K3aMeH.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycs 1C Konnedx
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