K 1PK

depepanbHoe areHTCTBO NO pblBONOBCTBY
BFAP® ®I'BOY BO «KI'TY»
KanMHuMHrpaackMm MopcKkon pbioonpoMbILLNeHHbIN Konnemk

YTBEPXXOAKO

3aMm. HavyanbHKKa Konnegxa

no ydyebHo-meToguyeckon paboTe
M.C. AreeBa

[AOKYMEHT NOANWCAH 3NIEKTPOHHO# NOANMCHIO
BrAP® ®rs0Y BO «KIrTY»
CBEAEHWA O CEPTUOUKATE 3N
ar:

T

'd0c5d4477fada5e9e84c551c4l8
Areesa MapuHa Cepreesna
Leficranrenes: ¢ 28.03.2022 no 21.06.2023

PU3UKA

Paboyas nporpamma y4ebHOM ANCUMNANHBI MO CNelnansHOCTH
11.02.03 «3kcnnyaTaums obopyaoBaHnsa pagnocBs3n 1 aNeKTpopagmoHasmraumm cy-

PASPABOTUMK

[0B»

MO -11.02.03.0Y4.12.PN

MNpenogasaTtenb konneaxa: YcenHosa [.B.

SABELYIOLMA OTOENEHMEM MapuceHkos B.A.

MPOrPAMMA PA3BPABOTAHA 2021




CopepxaHue

1 MTOACHUTEIIBHAA BATIUCKA ... 3
2 OBLLAA XAPAKTEPUCTUKA YYEBHOW OUCLMNINHBI «DUBUKA» ......ocvievciiiieicieeies 4
3 MECTO YYEBHOW ONCUUNINHBI B YYEBHOM MITAHE ..o, 6
4 PESYNbTATbI OCBOEHUA YUEBHOW OUCLIATIIAHBL ........ovivviiciieeeeeeeeee s 6
5 COLEP>XAHUE YHEBHOW ONCLITIIINHDBI ...t 8
6 TEMATUYECKOE MNAHUPOBAHWUE .........oooiiiiii s 20
6.1 TEMATUUECKUIA TITAH ....oieeeeeiteie e e e ettt e s e e e e e e e e et e s e e e e e e e eeeeen e s e e e aaeeeeaneanaaaeeaeeeenessnnnaaaeeaees 20
6.2 KANEHOAPHO-TEMATUYECKOE MIAHUPOBAHWE YYEBHOW ANCUMIMIUHBL ..ccvvvviieei e 21
7 XAPAKTEPUCTUKA OCHOBHBbIX BUOOB YYEBHOW OEATENBHOCTU CTYOEHTOB......... 30
8 YYEBHO-METOOAMYECKOE N  MATEPWAIIBHO-TEXHUWYECKOE  OBECIEYEHUNE
MPOrPAMMbI YYEEHOW ONCLMIIUHBI «DUBUKAY ... 34
PEKOMEHOYEMASA JINMTEPATYPA ... 38

9 MAHNPYEMBIE PE3YJIbTATbI USYYEHWNA YYEBHOIO MPEAMETA.......cc 41



KeiPX KMPK BFAP® ®IBOY BO «KITY»

dain: MO —11.02.03.0Y4.12.PN | DU3VKA | C. 3/42

1 NOACHUTEJIbHAA 3ANMUCKA

Mporpamma obweobpasoBaTenbHOM y4ebHOM AncumMnnHbl «Pnsnka» npegHasHa-
YyeHa ANSA u3ydeHnsa U3MKM B npodeccrnoHanbHbix obpasoBaTenbHbIX OpraHn3aumnsax
CIO, peanusylowmx obpasoBaTesnbHyl nporpammy cpegHero obuero obpasoBaHus B
npegenax oCBOEHMs1 OCHOBHOM NpodeccnoHansHon obpasoBaTenbHon nporpammbl CIMO
(OMNorn Cro) Ha 6a3e ocHoBHOro obuiero obpasoBaHUs Npu NOAroTOBKE CNeunanncTos
cpefgHero 3BeHa no cneuunanbHocTn 11.02.03 «3kcnnyaTaums 06opyaoBaHUsA paganocBsaau
N SNeKTpopagMoHaBuraumm CyaoB».

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero obpa-
30BaHu4, NpeabsBNAeMblX K CTPYKTYpe, COOAEepPXXaHUIo U pesyrbTataMm OCBOEHUs y4ebHOoM
ANcuMnIMHbl «Pusmkay, B COOTBETCTBUM C PekomeHOaumMsamMm no opraHnsauumn nonyyeHus
cpeaHero obuwero obpasoBaHus B npefenax OCBOEHMsi obGpasoBaTesibHbIX MpPOrpamm
cpeaHero npodeccrmoHanbHoro obpasoBaHmst Ha 6ase oCcHOBHOro obLiero o6pasoBaHus ¢
yyeToM TpeboBaHuN defeparnbHbiX rocygapCTBeHHbIX 06pasoBaTesibHbIX CTaHOAPTOB U
nosly4yaemomn cneunanbHOCTU cpeaHero npodeccmoHanbHOro obpasoBaHms (NMcbeMo [e-
napTaMmeHTa rocyapcTBEHHOM 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 pelleHnem e-
aepanbHoro y4yebHo- meTogmyeckoro obbeanHeHus no obwemy obpaszoBaHMio (MPOTOKON
oT 28 noHaA 2016 r. Ne2/16-3).

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

*  OCBOEHME 3HaHMMN O (PyHOAMEHTalbHbIX (PU3MYECKMX 3aKOHaX WU MpUHUMNAaXx,
nexaumx B OCHOBE COBPEMEHHOMN dM3MYECKOM KapTUHbI Mnpa; Hanbosee BaXKHbIX OTKPbI-
TUSX B obnactn pusnku, okasaslMX onpedensiollee BUSHME Ha PasBUTUE TEXHUKU U
TEXHOMOrMu; MeToax Hay4HoOro NO3HaHUs NpPUpPoab;

*  OBNageHue ymMeHuaMn npoBoauTb HabnoaeHus, nnaHMpoBaTb W BbINOMHATb
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 yMEHUA No (PU3nKe C UCMONb30BaHNEM

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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pasnNnYHbIX MICTOYHMKOB MHGAOPMAaLMN N COBPEMEHHBLIX MHEPOPMAaLMOHHBLIX TEXHOMOIUIA;

e BOCMUTaHWE yOEXOAEHHOCTU B BO3MOXHOCTM MO3HaHMSA 3aKOHOB MPUPOAbl, UC-
Nonb30BaHUA OOCTWXKEHUA (U3nKn Ha 6naro pasBuMTUS YEnOBEYECKOW LMBUNM3aLUN;
HeobXo4MMOCTN COTPYAHMYECTBA B MPOLIECCE COBMECTHOrO BbIMOSHEHMSA 3aay, YBaXu-
TENbHOIO0 OTHOLLUEHUSI K MHEHUIO OMMOHeHTa npu obcyxaeHun npobrnem ecTecTBEeHHO-
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 NoBCEOHEBHOWN XM3HW, obecnevyeHnsa 6e3onacHOCTM COBCTBEHHOM XU3HU, pa-
LMOHanNbHOro NPUpPoaOoNONb30BaHUSA N OXpaHbl OKpYKatowen cpedbl U BO3MOXHOCTb Mpu-
MEHEHUS 3HaHWN NPU peLLeHnMn 3aad, BO3HMKaKOLWMX B nocneayowen npogeccnoHanb-
HOWM OesTEenbHOCTH.

B nporpammy BkniYeHO copepxaHue, HanpaBneHHoe Ha (opMMpoBaHue y CTy-
JEHTOB KOMMNeTeHUMnn, Heobxoammbix ansa kayectseHHoro ocesoeHus OOl CIMO Ha b6a3se
OCHOBHOro obuiero obpasoBaHusi C nonyYyeHnem cpegHero obuiero obpasoBaHus; Npo-

rpaMmmbl NOArOTOBKK crieumnanucToB cpeaHero 3seHa ([MMNCC3).

2 OBLLASA XAPAKTEPUCTUKA YYEBHOW OUCLIUIMIIUHBI « ®U3UKA»

B ocHoBe yyebHON gucumnnuHbl «Pusmnka» nexmnt ycTaHoBKa Ha (oopMUpoBaHue y
oby4aembix cucTeMbl 6a30BbIX MOHATUA OU3MKM N NPEeACTaBEHUA O COBPEMEHHON on3n-
YeCKOW KapTMHE MUpa, a Takke BblpaboTka YMEeHU NPUMEHATb (PU3NYECKNE 3HAHNA KaK B
npoeccuoHanbHON AEeATENbHOCTU, TakK U NS PeLUEHUs XXU3HEHHbIX 3a4au.

MHorne nonoxeHusi, passuBaemMble (PU3NKOW, paccMaTpUBaKOTCA Kak OCHOBa CO-
3[@aH1Sa N UCMOMNb30BaHNS UH(POPMALMNOHHBIX U KOMMYHUKaLMOHHLIX TexHonornn (UKT) —
OLHOro 13 Hambonee 3HaYNMbIX TEXHONOMMYECKMUX OOCTUXKEHMUI COBPEMEHHOW LMBUNN3a-
uuu.

®un3unka gaet KoY K NOHUMaHUK MHOTOYUCIIEHHbIX SBMIEHUIN N NPOLECCOB OKpYXXa-
olero mupa (B eCTeCTBEHHO-Hay4HbIX 06nacTax, Counmosiornn, 3KOHOMUKe, A3blke, NuTe-
paTtype u gp.). B cdusmke dopmupyrotcs MHOrve Buabl OeATENBHOCTU, KOTOPblIE UMEKT
MeTanpegMeTHbIV xapakTep. K HUM B nepByto o4epedb OTHOCATCA: MOAenMpoBaHue 06b-
eKTOB UM [MpoLEeccoB, [MPUMEHEHWE OCHOBHbIX METOAOB MO3HAHUA, CUCTEMHO-
WH(POPMAUNOHHBIA aHanus, opMynupoBaHWe rUMNOTe3, aHanuM3 U CUHTE3, CpaBHEHue,
obobLeHne, cuctemaTnsaums, BblBNEeHNE NPUYNHHO-CNEOCTBEHHbIX CBA3EN, NOUCK aHa-

Ji0oros, yrnpaBlieHune obbektamu u npoueccamMmun. MMeHHO aTa aucumnnmHa nossonseT no-

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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3HAaKOMWUTb CTYAEHTOB C Hay4YHbIMW METO4AMW MO3HAHUS, HAYYUTb UX OTNMYaTb rMNoTe3y
OT TEOPUN, TEOPUIO OT IKCNEPUMEHTA.

®un3unka nmeeT odeHb BOMbLLIOE M BCEBO3pACTAOLLEE YNCIIO MEXANCUUNIMHAPHBIX
CBSI3EN, MpMYEM Ha YPOBHE KaK MOHATMMHOrO annapata, Tak U MHCTpymeHTapua. CkasaH-
HOe MNO3BONISIET paccmaTpuBaTb (PU3NKY Kak MEeTaauCUMNiUHY, KOTopasd npefoctaBndeT
MeXONCUUNIIMHAPHBIV S3bIK A9 ONMCaHMUs Hay4YHOW KapTUHbI MUpa.

dusnka aBnaetTca cuctemoobpasyrowmnm (akTopoM AN eCTeCTBEHHO-HayYHbIX
y4yebHbIX NpeamMeToB, NOCKOSbKY (PM3MYECKME 3aKOHbI fieXXaT B OCHOBE COOEPXaHUS Xu-
Mun, Gruonoruum, reorpadum, acTpPOHOMMUM U cneumanbHbiX ANCUNANWH (TEXHUYECKas Me-
XaHWKa, aNEeKTPOTEXHMKA, ANEKTPOHUKA 1 Ap.). YuyebHaa ancumnnuHa «dPuamka» cosgaet
yHMBepcarnbHyto 6a3y ana nsdydeHuns oblienpodeccnoHanbHbiX M cneunanbHbIX OUCLUN-
NNWH, 3aKknagpiBas pyHOaMeHT ansa nocnegytowlero ody4yeHns cTyaeHToB.

O6nagass NOrM4YecKon CTPOMHOCTLIO M OMMPasiCb Ha AKCMepMMEHTanbHble dakTbl,
yyebHasa gncumnnunHa «dPusmka» popmMmpyeT y CTYAEHTOB MOASIMHHO HAay4yHOE MUPOBO3-
3peHune. Pusnka ABNAETCA OCHOBOM Yy4YEHUs1 O MaTepuanbHOM MUPE U pellaeT npobnembl
3TOro Mupa.

N3yyeHne dunsmkm B npodheccmnoHanbHbiXx obpasoBaTefibHbIX OpraHmM3auusx, pea-
nmnsyrouwmx obpasoBaTefibHyl0 nNporpammy cpegHero obuiero obpasoBaHus B npegenax
ocBoeHuns OlNOIT ClNO Ha 6a3e ocHoBHOro obuero obpasoBaHud, UMeeT CBON 0COBEHHO-
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, BUOax BHeayaAUTOPHOW CaMOCTOATENbHOW paboThbl CTY4EHTOB.

Mpu ocsBoeHnn cneunanbHocTen CINO TexHunyeckoro npoduns npogeccrnoHanbHo-
ro obpasoBaHus umsnka nsydyaetca bonee yrnybneHHo, kak npodunbHas yyebHas auc-
UMnNnvHa, ydnTbiBaoLasa cneungunky ocBamBaeMbliX CneunanbHOCTEN.

B cogepxaHumn y4ebHOM aucumnnivHbl No omsmke Npy NogrotToeke obydyarowmxes no
cneumnanbHOCTSM TeXHUYEeCKOro npodunst npodeccmoHansHoro obpasoBaHust Npounb-
HOW COCTaBNAKLWEN ABNSETCA pasgen «OneKkTpoanHammukay, Tak Kak 60mbLUMHCTBO Npo-
dreccun 1 cneumanbHOCTEN, OTHOCALUMXCA K 3TOMY NMPodunio, CBSA3aHbl C SNEeKTPOTEXHU-
KOW N SNEKTPOHUKOWN.

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

N3yuyeHune obuieobpasoBaTenibHOM y4ebHON AncunnnuHel «Pusmkay» 3aBepLuaeTcs

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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noaBeaeHNeM MTOroB B oopMe 3K3aMeHa B pamkax aTTecTaumu CTyOQeHTOB B npolecce

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

3 MECTO YYEBHON AUCLUUNNUHbI B YYEEHOM NMNAHE

YyebHas gucuunnmHa «dusmnkay saBnsetcs ydebHbiM npegmeToMm no Bblbopy u3
obsizaTtenbHoM npegmeTHon obnactn «EctectBeHHble Haykm» PIOC cpegHero obuuero
obpasoBaHus.

B npodeccnoHanbHbix obpasoBaTenibHbIX OpraHu3auusax, peanusylowmx obpaso-
BaTeNbHYO nporpammy cpegHero obulero obpasoBaHunsa B npegenax ocsoeHus ONMOTM
CINO Ha 6a3se ocHoBHOro obuiero obpasoBaHus, ydebHas ancumnnunHa «dusmnkay» nlyya-
eTcqa B obweobpasoBatensHoMm uukne ydebHoro nnaHa OOl CIMNO Ha 6a3e OCHOBHOMO
obuero obpasoBaHus ¢ nonydeHnem cpegHero obuwero obpasosanus (MNMCC3I).

B yyebHom nnaHe MIMCC3 mecto yd4ebHOM gucumnnuHbl «Pnsmnka» — B cCOCTaBe
obuieobpasoBaTeribHbIX Y4EOHBIX ANCUMNIIMH NO BbIGOPY, dopMmUpyeMbIX 13 obsizatenb-
HbIX NpeameTHbIx obnacten ®IrOC cpegHero obuwero obpasoBaHus, Ans cneunanbHOCTEN

CINO cooTBeTCTBYIOLErO NPOdGUNIA NpodeccnoHansHOro obpasoBaHus.

4 PE3YNbTATbl OCBOEHUA YYEBEHOW OUCLMMITUHBI

OcBoeHune cogepxaHuna yyebHon gucumnnuHbl «dusmnka» obecnevmBaeT JOCTUXKE-
HWe cTygeHTaMu cnegyolnx pesynbTaToBs:

*  JINYHOCTHbIX:

= YyBCTBO rOpAOCTU U YBAXKEHUSA K UCTOPUN U OOCTUMKEHUAM OTEYECTBEHHON (PU3un-
YeCKoM Hayku; oM3NYeCKN rpamoTHOE noBefeHne B NPodecCUoHanbHoON OeATeNnbHOCTU U
ObITY Npy obpalieHn ¢ npudopammn 1 yCTPOMUCTBaMMU;

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

— YMEHUe UCMonb30BaTb JOCTUXKEHUS COBPEMEHHON (PU3N4eCcKon Haykm n usmye-
CKMX TEXHOMOMM ONsi MOBbLILEHNA COOCTBEHHOIO WMHTENMEKTyarbHOrO pas3BUTUS B Bbl-
OpaHHOM NpodeccnoHanbHON OeATENbHOCTY;

- YMEHME CaMOCTOATENbHO 00ObIBaTh HOBblE Ans cebsa pmsmyeckme 3HaHus, uc-
nosib3ys AN 9Toro AOCTYMNHbIE UCTOYHUKN MHAOPMaLMK;

— YM€EHWe BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLUEHUS B KOMaHAe no pelle-

HUO 0bWmMX 3agay;

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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- YMeHue ynpaBnaTb CBOEW NO3HaBaTeNbHOW OeATeNbHOCTbIO, NPOBOAUTL CaMo-
OLEHKY YPOBHSA COBCTBEHHOIO MHTENNEKTyarlbHOro pasBuUTUs;

*  MeTanpeaMeTHbIX:

— UCMNOJSIb30BaHWe pasnu4YHbIX BUAOB NO3HaBaTeNbHOW OeATENbHOCTU AN peLleHns
dun3nyeckmx 3agad, NnpUMeHeHMe OCHOBHbIX METOAOB NO3HaHUA (HabnageHUs, onucaHms,
N3MepeHus, aKCnepumMeHTa) ANnd U3y4eHUs pasnU4YHbIX CTOPOH OKpYXarllen OenCcTBU-
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 M3Y4YeHUs1 PasfnnyHbIX CTOPOH (PM3MYECKMX OOBEKTOB, ABNEHUA U Npouec-
COB, C KOTOPbIMW BO3HMKaET HEOOXOAMMOCTb CTasikMBaTbCs B NpodyeccuoHansHom cadepe;

- YMeHVe reHepupoBaTtb naeun n onpenensitb cpeacrasa, HeobxoauMble s UX pe-
anvsauuu;

- YMEHME UCMOonb30BaTh pasfnNyHble UCTOYHUKMA NS NONyYeHUa OU3nNYecKom MH-
dopmauuu, oLeHnBaTb ee AOCTOBEPHOCTb;

- YMEeHWe aHann3npoBaTb 1 NPeAcTaBNATb UHPOPMALUUIO B pasnnYHbIX BUAAXx;

- yMeHue nybnu4Ho npeactaBnsTb pe3ynbTaTtbl COOCTBEHHOIO UccneoBaHus, Be-
CTU ANCKYCCUU, OOCTYMHO M rapMOHUYHO codveTad cofepXaHue u opmbl nNpencrasnse-
MO MHpopMaLnu;

*  npeAMEeTHbIX:

— cOPMMPOBAHHOCTb MPEeACTaBlIEHNA O POfN U MeCcTe (PU3MKM B COBPEMEHHOM
Hay4yHOW KapTWUHE MUpa; MOHMMaHMEe PU3MYECKOM CYLIHOCTU Habnogaembix Bo Bceneh-
HOW SIBMIEHWN, POnn (PU3NKN B (POPMUPOBAHNN KPYros3opa U oyHKLUNOHANbHOW rpamMOTHO-
CTM YerioBeKa ANns peLleHns NpakTuyecknx 3agay;

- BflageHne ocHoBomnonarawwmMmmn pusanyeckumMmm NOHATUSMAU, 3aKOHOMEPHOCTSAMM,
3aKoOHaMu N TeopUAMU; YyBEPEHHOE UCMNOSb30BaHNEe (PU3N4eCKon TEPMUHONOMUN U CUMBO-
VKK,

— BrageHne OCHOBHbIMW MEeTOAAaMM Hay4yHOro MO3HAHWUSA, UCNOMb3yeMbIMU B OU3U-
Ke: HabnogeHnem, onucaHneM, USMepeEHNEM, AKCNEPUMEHTOM;

- ymeHus obpabaTbiBaTb pe3ynbTaTtbl U3MEpPEeHUN, ObHapyXuBaTb 3aBUCMMOCTb
Mexay u3nyeckuMmn BenninHamm, o0bACHATb NONyYeHHbIe pe3yrnbTaTthl U AenaTb BbIBO-
Abl;

— COOPMMPOBAHHOCTb YMEHMA peLlaTb Pn3ndeckme 3agayu;

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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- cPOPMMPOBAHHOCTb YMEHUSA MPUMEHSATb MOMyYEeHHblEe 3HaHUSA AN 0ObACHEHUS
YyCnoBun NpoTekaHna M3n4ecKux SBreHnn B npupoae, npodeccmoHansHon cgepe n ans
MPUHATUA NPAKTUYECKNX peLleHNA B NOBCEOHEBHOW XXN3HW;

- chOpPMMPOBAHHOCTb COBCTBEHHON MO3ULMN MO OTHOLUEHUIO K (PU3NYECKOWN WH-
doopmauuu, nonyvyaemMom n3 pasHbiX MICTOYHMKOB.

B pesynbTaTe u3ydeHWs OUCLMNIMHBLI Y OBy4varowmxcs OpMUPYIOTCA 3NEMEHTDI
cnegyrowmnx obLmMx KOMNEeTEHUNI:

OK 1. lNoHumMaTb CYLHOCTb M coumarnbHy 3HAa4YMMOCTb CBOen Byayuien npodec-
CUK, NPOABNATL K HEN YCTONYNBLIN UHTEPEC;

OK 2. OpraHusoBbiBaTb COBCTBEHHYIO OEATENBHOCTb, BblbMpaTb TMNOBbLIE METOAbI
1 cnocobbl BbINOSTHEHUSA NPOMEeCCMOHanNbHbIX 3a4ad, oueHuBaTb X 3PPEKTUBHOCTL U Ka-
4YeCcTBO;

OK 3. MNpuHumMaTh peleHnsa B CTaH4ApPTHbIX U HECTaHOAPTHbBIX CUTyauusaX U HECTU
33 HUX OTBETCTBEHHOCTb;

OK 4. OcyuwecTtsnsTb MOMCK U MUCMNONb30BaHWE WMHGOpMauuK, Heobxoanmon Ans
3(pheKTUBHOrO BbIMOMHEHUA MNPOdECCUOHanbHbIX 3agad, NPodecCMOHanbHOr0 U fNny-
HOCTHOrO pasBUTUS;

OK 5. Ncnonb3oBaTb MHGOPMALMOHHO-KOMMYHUKAUMOHHbIE TEXHOMOrMM B MNpO-
deccmoHanbHoOn OeATENbHOCTY;

OK 6. PaboTtaTb B Konnektnese n komaHge, addeKTMBHO obLaTbCa C Konneramu,
PYKOBOACTBOM, noTpebutensamu;

OK 7. bpaTtb Ha cebsi OTBETCTBEHHOCTb 3a paboTy uneHoB KoMaHAbl (MOAYMHEH-
HbIX), pe3ynbTaT BbIMNOMHEHUS 3a4aHUN;

OK 8. CamocToaTenbHO onpenensTb 3agaym NpodeccnoHanbHOro U JIMYHOCTHOIO
pasBuUTUS, 3aHMMaTbCA camoobpa3oBaHWEM, OCO3HAHHO MfIAaHMPOBaTb MOBbILIEHWE KBa-
nudukaunu;

OK 9. OpueHTnpoBaTbCa B YCMOBUSAX YACTOW CMEHbl TEXHOMOMMA B npocdheccno-

HanbHOW OEATENbHOCTM.

5 COOAEP>XAHUE YYEBHOWN OUCLUMIUHDI

BBepeHue
dusmka — pyHOaMeHTanbHasa Hayka o npupoae.
EcTecTBEeHHO-Hay4HbI METOA MO3HAHWUSA, ero BO3MOXHOCTU U FpaHuubl NPUMEHMU-

MOCTW. DKCNEPUMEHT M Teopusi B npouecce no3HaHust npupoabl. MogenupoeaHve uau-
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YeCKnx SIBMEeHUn 1 npoueccoB. Ponb akcnepumMmeHTa n Teopumn B NpoLecce no3HaHusa npu-
poabl. Pusnyeckas senuumnHa. MNMorpeiHoCT naMepeHun uU3ndecknx BennuumH. dnsmye-
CKMe 3aKOHbl. [paHuUbl NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [loHATME O du3ndeckon
KapTuHe mupa. 3HayveHue usnkn npu ocsoeHun npodeccun CMO n cneuynanbHOCTEN
cno.
1. MexaHuka
1.1. KuHemartuka

MexaHunyeckoe aswxeHue. MNepemelteHune. MNytb. CkopocTb. PaBHOMepHOEe npsiMo-
NMHENHoe ABWXeHue. YckopeHue. PaBHonepemeHHoe npsiMonuHenHoe aswxeHune. CBo-
6oaoHoe nageHue. [IBmxeHue Tena, 6GpoLeHHOro noa yrinom K ropusoHTy. PaBHOMepHoe
OBWKEHME MO OKPY>KHOCTW.

1.2. 3aKoHbl MexaHuKu HboTOHa

MepBbIi 3akoH HbtoToHa. Cuna. Macca. imnynbc. Btopon 3akoH HetoToHa. OcHoB-
HOWM 3aKOH KIlacCUYeckon AMHaAMUKK. TpeTun 3akoH HbloToHa. 3akoH BCEMUPHOro TAroTe-
Hus. paBuTaumoHHoe nose. Cuna Tsxectn. Bec. Cnocobbl nsmepeHus maccol Ten. Cunbl
B MEXaHWUKe.

1.3. 3aKOHbI COXpaHeHUs B MeXaHUKe

3akoH coxpaHeHus nmnynbca. PeaktnBHoe asuxkenune. PaboTta cunbl. Pabota no-
TeHumanbHbIX cur. MowHocTb. JHeprnda. KnHetndeckaa aHeprus. [NoTeHumanbHaa aHep-
rMs. 3aKOH COXPaHEHNA MEXaHUYECKON SHepPrun. NpuMeHeHne 3aKOHOB COXPaHEHMUS.

HeMoHcTpaumn

e 3aBUCMMOCTb TPaAEKTOpPUM OT BbIDOpaA CUCTEMbI OTCYETA.

e Buabl MexaHn4eckoro OBUKEHUS.

e 3aBUCMMOCTb YCKOPEHWNA Tena OT ero Macchbl U CUnbl, AEWACTBYIOLLEN Ha Teno.

e CnoxeHue cun.

e PaBeHCTBO M NPOTMBOMOSIOXKHOCTb HaNpaBliEHNA CUN OENCTBUS U NPOTUBOLEN-
CTBUS.

e  3aBUCMMOCTb CUIbI YNPYrocTy OT AecopmMaunn.

e  Cwunbl TpeHus.

e HesecomocCTb.

e PeakTnBHOEe OBWXEHME.

e [lepexoq noTeHUManbHOW SHEPTNN B KNHETUYECKYHO U 0BpaTHO.

JlTabopamopHbie pabomsbi
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e lccnepoBaHue aBuXKeHUs Tena nog AeNcTBUEM NOCTOAHHOW CUTblI.

e M3yyeHune 3akoHa COXpaHEHUs1 UMNysbCca.

e CoxpaHeHMe MexaHM4YeCKoW IHEPrn Npu OABMKEHUN Tena nog AeUCTBUEM CUIS
TSDKECTU M YNPYrocTu.

e CpaBHeHue paboTbl CUMbl C UIBMEHEHNEM KMHETUYECKOWN SHEPIM Tena.

e 3yyeHne 3aKOHOB COXpPaHEHUSA Ha NpUMepe yaapa WwapoB 1 6annnucTn4eckoro
MasiTHUKA.

e MN3yyeHne ocobeHHOCTEN CUSbl TPEHUS (CKOSNBXEHWS).

2. OCHOBbI MONEKYNAPHOU PhU3NKN U TePMOAUHAMUKN
2.1. OCHOBbI MOMEKYNAAPHO-KUHEeTUYecKou Teopun. UaeanbHbin ras

OCHOBHbIE MOMOXEHUS MOSEKYNAPHO-KNHETUYECKON Teopun. Pasmepbl 1 mMacca
Monekyn n atomoB. bpoyHoBckoe asmkenune. Aunddyans. Cunbl n SHEPTUA MEXMOSIEKY-
napHoro B3ammopnencTems. CTpoeHne razoobpasHbix, Xnakux n teepabix ten. CkopocTtu
OBWKEHUS Morekyn u nx unamepenuve. VigeaneHoin ras. [JasneHune rasa. OcHOBHOe ypaBs-
HEeHNe MONEKYNAPHO-KNHETUYECKON Teopun ra3oB. Temnepartypa U ee uamepeHue. [aso-
Bble 3aKOHbl. ABCONIOTHLIN HYMb TeMNepaTypbl. TepMmogMHaMmuyeckas Lkana Temnepary-
pbl. YpaBHEHNE COCTOAHUA naeanbHoro rasa. MonsipHasi razoBasi MOCTOSAHHASA.

2.2. OCHOBbI TEpMOAUHAMMUKU

OcCHOBHble NMOHATUSA N onpeaeneHus. BHYTpeHHss aHeprns cuctembl. BHYTpeHH:AA
3Heprus naeansHoro rasa. Pabota u TennoTta kak opMbl Nepenadn aHepruun. Tennoewm-
KOCTb. YOenbHas TEennoeMKoCTb. YpaBHEHMe TennoBoro GanaHca. [lepBoe Havano Tep-
MoamHamukn. AgnabaTHbin npouecc. MNpuHuun gencteus Tennoson MmawwuHbl. KM tenno-
BOro gsurartens. Bropoe Hayano tepmogMHamMukn. TepmoanHaMmnyeckas Lkana Temnepa-
Typ. XonogunbHble MalwmvHbl. Tennosble asuratenu. OxpaHa npupoabl.

2.3. CBoncTBa naposB

McnapeHue n koHageHcauma. HacbilweHHbI nap n ero ceorcTtea. AGcontoTHasa un oT-
HOCUTENbHAA BMAXHOCTb BO3gyxa. Toyka pocbl. KuneHve. 3aBUCMMOCTb TemnepaTypbl
KuneHus oT gaeneHud. lNeperpeTbin nap 1 ero UCNosb30BaHNE B TEXHUKE.

2.4. CBOMCTBA XMNAOKOCTEN

XapakTepucTunka XnaoKkoro coOCToAHUS BellecTBa. [1OBEPXHOCTHLINM COW XUAKOCTW.
OHeprna NoOBEPXHOCTHOrO Cros. SBNeHus Ha rpaHuue XMAKocTu ¢ TBepabiM Tenom. Ka-
NUANSPHbIE ABNEHUA.

2.5. CBoncTBa TBepAbIX Ten
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Xapaktepuctuka TBepLoro COCTOSHUA BeLlecTBa. Ynpyrue CBOMCTBa TBepAbIX Ten.
3akoH Nyka. MexaHnyeckne cBoncTBa TBEpPAbIX TeN. TennoBoe paclumpeHme TBepabiX Ten
nxxugkocten. lNnasnenune n Kpuctannuaauus.

[eMoHcTpaumn

e [1BMKeHne 6GPOYHOBCKUX YacTul,.

o [lndbpysus.

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

e V3oTepmunyeckmii n n3o6apHbIN NpoLEeCChI.

e VIaMeHeHWne BHYTpEHHEN 3Hepruu Ten npu cosepLueHum paboThbl.

e Mopaenu TennoBbIX ABUraTenen.

e KuneHune Boabl Npy NOHMKEHHOM LaBIEHUN.

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 Maydenne gecopmaumm pactskeHus.

e VI3yyeHue TennoBoro pacwmpeHnst Tsepapix Ten.

e MN3yyeHne ocobeHHOCTEN TEMMOBOro pacLUMpeHns Boabl.

3. dnekTpoaMHamumka
3.1. dneKkTpu4yeckoe none

onekTpuyeckme 3apsabl. 3akoH coxpaHeHusa 3apsga. 3akoH KynoHa. dnektpuye-
ckoe nosne. HanpspkeHHOCTb anekTpudeckoro nongd. MNMpuHumn cynepnosvunmn nonen. Pado-
Ta cun anekTpocTaTudeckoro nons. MNMoteHuymnan. PasHOCTb NOTeHUManoB. QKBUNOTEHL M-
anbHble NoBepXHOCTU. CBA3b MexXay HanpsXKEHHOCTbIO U Pa3HOCTbIO NOTEHUMAarioB anek-
Tpuyeckoro nons. AunanekTpukn B anekTpuyeckom none. onspusauns OUaNeKTpUKoB.
MpoBoaHUKKM B anekTpuyeckom nose. KoHaeHcatopbl. CoeanHeHne koHgeHcaTopos B 6a-
Taper. QHEPrnsa 3apsXKeHHOro KOHAEHcaTopa. QHEPrUs ANEKTPUYECKOro Noss.

3.2. 3aKOHbI MOCTOAHHOIO TOKa
YcnoBus, Heobxoanmble A5 BOSHUKHOBEHUSA U NOAAEPKAHUSA SNEKTPUYECKOro TO-

ka. Cuna Toka 1 nnoTHOCTb Toka. 3akoH Oma anga ydactka uenu 6e3 3C. 3aBncumMocTb
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3MEKTPMUYECKOro CONPOTUBNEHUA OT MaTepuana, 4fvHbl U Nfowaan nornepeyvyHoro ceve-
HUSA NPOBOAHMKA. 3aBMCUMOCTb 3SIEKTPMUYECKOr0 CONPOTUBINEHUS NPOBOLAHMKOB OT TeMmne-
paTypbl. QNEKTPOABMXYLLAA cua NCTOYHUKA Toka. 3akoH Oma anga nonHoun uenu. Coeau-
HeHne npoBoaHMKoB. CoeauHEeHMEe UCTOYHMKOB 3MEKTPUYECKON 3Heprum B GaTapeto. 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-
CKMUI TOK B anekTponutax. dnektponua. 3akoHbl Papages. lNpumeHeHne anekTponusa B
TEXHUKE. DNEKTPUYECKNA TOK B rasax u Bakyyme. MoHnsaumsa rasa. Bugbl ra3oBbix pasps-
noB. [NoHsaTMe o nnasme. CBoMCTBaA U NMPUMEHEHUE 3NEKTPOHHbLIX MYyYKOB. OSIEKTPUYECKUI
TOK B nonynposogHukax. CobcTBeHHasi NPoOBOAMMOCTbL NONynpoBogHuKoB. [Monynposoa-
HUKOBbIE NPUBOPBI.

3.4 MarHuTHoOe none.

BekTop vHAYKUUM MarHUTHOro nons. [JlencteMe MarHMTHOro nons Ha NPSMONIUHEN-
HbI MPOBOAHUK C TOKOM. 3akoH Amnepa. Baaumopgencrtemne TokoB. MarHUTHbIN NoToK. Pa-
00Ta No nepemMeLLeHno NPOBOAHNKA C TOKOM B MarHMTHOM none. [JeicTBne mMarHMTHOro
nons Ha apwxywimincsa 3apsag. Cuna JlopeHua. Onpeaenenuve yaenbHoOro 3apsga. Yckopu-
TEenNu 3apsKeHHbIX YacTul,.

3.5. dneKkTpoMarHMTHas UHAYKUMUA

OnekTpoMarHuTHas umHAykums. BuxpeBoe anektpuyeckoe none. CaMouHOYKUMS.
OHeprus MarHMTHOrO Nons.

HdemMoHcTpaumm

e Bsanmopgencrtsue 3apsKeHHbIX Ten.

o [1pOBOAHUKKN B INIEKTPUYECKOM MOfe.

o  [INSNEeKTPUKM B 3NEKTPUYECKOM MNOse.

e KoHpaeHcaTopbl.

e TennoBoe OeNCTBME INEKTPUYECKOro TOKa.

e CobcTBEHHAsA U NpUMeECHasi NPOBOAMMOCTbL NMOJTyNPOBOAHUKOB.

e [lonynpoBOOHMKOBbLIN OMOA.

e TpaHaucTtop.

e OnbIT ApcTena.

e BsammopgencTtsue npoBOOHMKOB C TOKAMM.
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e  OTKNOHEHNE 3MNEKTPOHHOMO My4Kka MarHUTHbIM NOJSIEM.

e DOnekTpoasuraTesnb.

e  OnekTpomsmepuTenbHbie NpnbopbI.

e  OneKTpoMarHUTHas MHOYKUMS.

e OnbITbl ®apages.

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

e Paborta anektporeHepaTopa.

e TpaHccopmaTop.

JlabopamopHbie pabombi

e WN3yyeHue 3akoHa Oma ansa yyactka uenu, nocnegoBaTenbHOro M napannenb-
HOro COeaUHEHMUSI NPOBOLHMKOB.

e WN3yyeHue 3akoHa OmMa a5is NonHOM uenu.

e VI3yyeHune aBNeHns anekTpoMarHUTHON UHOYKLUN.

e Onpegenexne kKoaddurUMeHTa NONE3HOro AENCTBUS INEKTPUYECKOIO YanHMKa.

e OnpegeneHve TeMmnepaTypbl HUTU NlaMMbl HAKaNMBaHMWS.

e Onpegenenne 3C 1 BHYTPEHHENO CONPOTMBIEHNSA NCTOYHUKA HAMNPSKEHWS.

4. Kone6aHnsa 1 BOsHbI
4.1. MexaHu4yeckue KkonebaHus

KonebartenbHoe gBwxkeHue. MapmoHudeckmne konebaHus. CBoboaHble MexaHu4e-
ckne konebanus. JInHenHble MexaHu4deckne konebaTenbHble cucTtembl. [MpeBpalueHune
3Heprum npu konebarenbHom ABmkeHuU. CBOOOAHbIE 3aTyxalWme MEexXaHUYeckme Kone-
OaHus. BbIHy>XAEeHHble MexaHu4eckue konebaHms.

4.2. Ynpyrvue BOJHbI

MonepeyHble N NPoLOSbHbIE BOSHbI. XapakTEPUCTUKN BOSTHbI. YpaBHEHME MTOCKON
Oerywen BonHbl. MHTEepdepeHuusa BonH. MNMoHATHE 0 andpakumm BoSH. 3BYKOBbIE BOJIHbI.
YnbTpasByK 1 €ro npumMeHeHue.

4.3. dneKTpoMarHuTHbIe KonebaHus

CBobogHble anekTpomMarHutHole konebanus. [MpeBpalleHne 3Heprun B koneba-
TeNbHOM KOHType. 3aTtyxawlme anekTpomarHutHble konebaHus. eHepaTop HesaTyxato-
LWMX 3NEeKTPOMArHUTHbIX KonebaHun. BoiHyXaeHHble anekTpuyeckue konebaHus. lMepe-
MEHHbIN TOK. 'eHepaTop nepemMeHHoro Toka. EMKoCTHOe M MHOYKTUBHOE COMPOTUBEHMS

nepemMeHHoro Ttoka. 3akoH Oma ansa 3nekTpUYecKon Lenu nepeMeHHoro Toka. Paborta u
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MOLLIHOCTb NepeMeHHoro Toka. ['eHepaTopbl Toka. TpaHcdopmaTopbl. TOKM BbICOKOW 4a-
cToThl. [lonyyeHne, nepenaya v pacnpeneneHne anekTpo3Hepruu.
4.4. AneKTpoMarHUTHbIe BOJIHbI

OneKTpoMarHMTHOE none kak ocobbi BUA MaTtepun. ONEKTPOMarHUTHbIE BOJSIHbI.
Bubpatop MNepua. OTKpbITbIM KOnebaTenbHbln KOHTYp. N3o6peTeHne pagmno A. C. lNono-
BbIM. [MOHATME O paanocBsasn. [NpuMmeHeHne aNekTPOMarHUTHbIX BOSTH.

[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 Ocumnnorpamma NePEMEHHOrO TOKa.

e KoHaeHcaTop B Lenu nepeMeHHoro Toka.

e KaTywka MHOYKTUBHOCTU B LENu NepemMeHHoro Toka.

e PesoHaHc B nocnepoBaTternibHOM LEeny NepeMeHHOoro Toka.

e  Many4eHne n npuem aneKTpoOMarHMTHbIX BOJSIH.

e Paanocsasb.

JlabopamopHbie pabomsbi

e M3yyeHne 3aBUCMMOCTM nepuona KonebaHu HUTAHOrO (MM NPYXXMHHOMO) Ma-
ATHMKA OT ANMHbI HUTK (MU Macchbl rpy3a).

e /IHOYKTUBHbIE M1 EMKOCTHOE COMPOTUBIIEHNS B LN NEpeMEHHOro Toka.

5. OnTuka
5.1. Mpupopaa ceeTta

CKopocTb pacnpocTpaHeHusi cBeTa. 3aKOHbl OTpaXKeHUs U nperioMrieHust ceBeTa.

MonHoe oTpaxeHue. JInH3bl. [Na3 kak onTuyeckas cuctema. Ontnyeckne npnbops.l.
5.2. BonHOBblIe CBOUCTBaA CBeTa

NHTepdepeHuna ceeta. KorepeHTHOCTb CBETOBbIX Nyden. VIHTepdepeHUna B TOH-
Kux nneHkax. lNonocbl paBHon TonwwmHbl. Konbua HbtoTOHa. Ucnonb3oBaHne mnHTEpde-
peHuMn B Hayke u TexHuke. Odudppakuma ceeta. Oudpakums Ha wenu B napannesibHbIX
nydyax. OudpakumoHHasa peweTka. [MoHATHMe o ronorpadun. Nonspusauuna nonepeyHbIxX
BosSH. [Monapusaumnsa ceeta. [1BonHoe nydenpenomnenue. Nonapouasl. Jucnepcus ceeta.

Buabl cnektpoB. CnekTpbl ucnyckaHus. CnekTpbl NOrnoweHns. YnbTpadgpuroneToBoe 1 UH-
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dopakpacHoe nanyyeHus. PeHTreHoBckme ny4dn. 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 [lonspusaumnsa ceerta.
e [lony4eHwne crnekTpa ¢ NOMOLLbIO NPU3MbI.
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 onpegereHvne AfnHblI BOMHbI CleKTparbHbIX Nn-

6. dnemMeHTbl KBAaHTOBOW (PU3UKKN
6.1. KBaHTOBasi onTuka

Tennosoe uanydeHune. PacnpegeneHve aHeprun B crnektpe abCcontoTHO YEepHOro
Tena. KeaHtoBaa runotesa [lnaHka. ®OTOHbI. BHewHUMn oTO3neKkTpuyecknin adpdexT.
BHyTpeHHMn dhoToadbdekT. Tunbl poTtoanemeHToB. [asneHne ceeta. [loHsATME O Kopnyc-
KyrnsipHO-BOSTHOBOM TEOPUK CBETA.

6.2. ®usuka atoma

PasBuTre B3rnagoB Ha CTpoeHue BellecTBa. 3aKOHOMEPHOCTM B aTOMHbIX Crek-
Tpax Bogopona. AnepHas mogenb atoma. OnbiTel 3. Pesepdopaa. Mogens atoma BoAo-
poga no H. bopy. 'vnotesa ae bponns. CooTHoweHe HeonpeaeneHHocTen MenseHbep-
ra. KeaHToBble reHepaTopbl.

6.3. dn3nkKa aToMHOro ssapa

EcTtecTBeHHas pagmMoakTMBHOCTL. 3aKOH paauoakTuBHOro pacnaga. Cnocobbl
HabnOeHMs U perncTpauumn 3apskeHHbIX 4Yactuu. Oddekt Basunosa —YepeHkosa.
CTtpoeHne atomHoro sgpa. [edekT macchbl, SHEprna CBSA3UM M YCTOMYMBOCTb aTOMHbIX
agep. AgepHble peakumn. VcKycCTBeHHas pagvoakTMBHOCTbL. [lenieHve Tskenbix sgep.
LlenHaga apoepHas peakumd. Ynpasnsemas uenHas peakuus. AgepHoin peaktop. Nonyde-
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HVUe pagnoakTUBHbLIX M30TOMOB N UX NPUMEHEHNE. Bbuonornyeckoe gencrene pagnoakTmnBe-

HbIX N3My4YeHUIn. AnemMeHTapHble YacTuLbl.

[eMoHcTpaumn

doToahdekT.
JInHenyaTble cnekTpbl pasfnYHbIX BELLECTB.
M3nyyeHue nasepa (KBaHTOBOro reHepartopa).
CYeTUYNK MOHUIUPYIOLLMX U3MYYEHUI.

7. OBontounsa BeceneHHon

7.1. CtpoeHue n pasButue BeceneHHomn

Hawa 3Be3gHas cuctema — [anaktuka. [pyrve ranaktnkn. beckoHeyHocTb Bcee-

neHHon. lNoHaTne o kocmornornn. Pacwupsiowasaca BeceneHHada. Mogenb ropsyen Bcee-

neHHon. CTpoeHue 1 nponcxoxgeHue ManakTuk.

7.2. dBonouus 3Be3q

'MnoTes3a npoucxoxaeHna ConHevyHon cuctembl. TepMmosaaepHbln cnHTes. MNpobne-

Ma TepmosiaepHon aHepreTukn. AHeprna ConHua v 3Be3q. OBonioums 3se3d. [1poncxox-

AeHne ConHevyHon cucteMbl. TeMHas MaTepusi U TEMHas 3Heprus.

HdemMoHcTpaumm

ConHeyvHas cuctema (Mogenb).

doTorpadum nnaHeT, caenaHHble C KOCMUYECKNX 30HAOB.
KapTa JlyHbl n nnaHer.

CTtpoeHue 1 apontounsa BceneHHon.

8. OCHOBbI cneynanbLHOM TeOPUN OTHOCUTESTBHOCTHU

MHBapmnaHTHOCTL MOAYNs CKOPOCTM cBeTa B Bakyyme. [locTynaTtbl OUHLITENHA.

npOCTpaHCTBO n BpeM4d cneynanbHON TEOPUN OTHOCUTETIbHOCTN. CBs3b Macchbl n SHEeprmn

CcBOOOAHOWN YacTULbl. QHEPrUsI MOKOS.

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




KeiPX KMPK BFAP® ®IBOY BO «KITY»

dain: MO —11.02.03.0Y4.12.PN | DU3VKA |  C.17/42

MpumepHble TeMbl pechepaToB (AOKNAA0B), UHANBUAYANBbHbLIX 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 — ocHoBaTeb TOYHOIO eCTECTBO3HAHUS.

* ['onorpagus n ee npuMeHeHKe.

« [1BMXeHue Tena nepeMeHHOM Macchbl.

» [Indpakums B HaLLen >XU3HW.

» XXngkue kpuctansol.

» 3akoHbl Knupxroda onsa anekrpuyeckon uenu.

* 3aKOHbl COXpaHEHWSI B MEXaHUKE.

* 3HayeHue oTKpbITUKN Manunes.

* Nropb Bacunbesud KypyatoB — (bu3KK, opraHn3aTop aTOMHOW HaYKU U TEXHUKM.
* Vlcaak HbtoTOH — co3gaTernb Knaccm4eckon ousnku.

* /icnonb3oBaHue aNeKTpoaHeprumn B TpaHcnopTe.

+ Knaccudumkaums n xapaktepucTuKn anemMeHTapHbIX YacTull.

* KOHCTpYKUMOHHAasA NPOYHOCTb MaTepuana n ee CBs3b CO CTPYKTYPOMN.
* KOHCTpyKUUS 1 BUAbI Na3epos.

» KproanekTpoHuka (MMKPOINEKTPOHUKA 1 X0nona).

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

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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 JleoHapao aa BuHYM — yyeHbIn 1 nsobpetaTens.

* MarHuTHble namepeHns (NPUHLMMNbI NOCTPOEHUA NPUBOpPOB, CNOCOOLI M3MepeHUs
MarHMTHOrO NOTOKAa, MarHUTHOWM MHAYKLNN).

* Mankn ®apagen — cosgartenb y4yeHust 06 aneKTpoMarHMTHOM More.

* Makc NnaHk.

* MeToa Me4YeHbIX aTOMOB.

* MeToabl HAabNAEHNS U perncTpaumm pagmoakTUBHbBIX N3MYyYEHUIA N YacTuL.

* MeTogbl onpeaeneHuns nioTHOCTH.

* Muxaun BacuneeBn4 JIOMOHOCOB — Y4Y€HbIN SHLMKNONEANCT.

* Mogenun atoma. OnbIT Pesepdgopaa.

* MonekynspHO-KMHeTMYeckasn Teopusi MaearnbHbIX ra3os.

* MonHus — rasoBbI pa3psag B NPUPOAHbLIX YCITOBUSX.

* HaHoTexHOnorma — mexgucuunnmHapHaa obnacte dpyHAameHTanbHoOW un npu-
KnagHOW HayKn 1 TEXHUKN.

* 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 ABMNeHNs B Npupoae.

* OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHOM CBEPXNPOBOANMOCTW.

* [NepemMeHHbIN aNeKTPUYECKUIN TOK N ero NPUMEHEHHKE.

* [Mnasma — YyeTBEpPTOE COCTOSIHME BELLECTBA.

* MnaHeTbl CONMHEYHON CUCTEMBI.

* [MonynpoBOAHMKOBLIE AATYMKM TEMNEPATYPbI.

* [MpyMeHeHMe KNOKUX KpUCTanmoB B MPOMBbILLSIEHHOCTMW.

* [lpuMeHeHne aaepHbIX PeaKkTOpPOoB.

* Mpupoga deppomarHeTmama.

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

 [MponsBoacTeo, Nepegada N UCMNOSb30BaHUE ANIEKTPOIHEPTUMN.

* [MponcxoxneHne CONHEYHON CUCTEMBI.

* [Nbe3oanekTpuyeckuin ekt ero NPUMeEHeHE.

» PasButune cpencrts cBs3u 1 paguo.

* PeaktnBHble gBuraTenu n OCHOBbI pa6OTbI TENI0BOM MaLUWHBbI.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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* PenukToBoe nsny4veHue.

PeHTtreHoBckue nyun. ictopus oTkpbITUSA. NprumeHeHue.

PoxaeHne n aontoums 3Be34.

Pornb K. 3. Linonkosckoro B passuTMn KOCMOHaBTUKN.

+ CBeT — aneKkTpomMarHMuTHasi BosiHa.

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

* Cuvnbl TpeHus.

+ CoBpeMeHHasa CnyTHUKOBas CBA3b.

» CoBpemeHHasd husmyeckasa kKapTuHa mupa.

» CoBpeMeHHble cpeacTBa CBA3W.

» COnHUe — UCTOYHUK XXN3HWN Ha 3emre.

* TpaHchopmaTopbl.

* YnbTpasByk (Nony4YeHne, CBOMCTBA, NPUMEHEHNE).

* YnpaBndembl TepMOSaepPHbIN CUHTES.

* Yckoputenu 3apsKeHHbIX YacTuL.

* ®usmka n My3sblka.

* dusnyeckme cBomcTBa aTtMmocdepbl.

* ®OTOSNEMEHTDI.

» ®oToappekT. NMprmeHeHne saBneHns poToaddexTa.

» XaHc KpuctmnaH 3pcrteq — OCHOBOMOJSIOXKHUK 3fIEKTPOMarHeTuama.

* YepHble Oblpbl.

 LLkana anekTpoMarHUTHbIX BOSIH.

» Jkonornyeckne Npobrembl U BO3MOXHbIE NMYTU UX PeLUeHUs.

* OneKkTpoHHas NPoBOAUMOCTb MeTannos. CBepXNpoOBOANMOCTb.

* Omunuin XpuctnaHosumy JIeHL, —— pyCcCcKun unauk.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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6 TEMATUYECKOE NIAHUPOBAHUE

Mpn peanunsaumnm cogepxaHus obLieobpasoBaTenbHON y4ebHOM ANCUNNNNHBLI «Du-

3uka» B npegenax ocsoeHus OMNMOI CIO Ha 6a3e ocHoBHOro obLiero obpasoBaHus ¢ no-

nyyeHmem cpegHero obuwero obpasosaHusa (MMCC3) makcumanbHaa ydebHas Harpyska

obyyatomxcs no crneumnansHoctsam CMNO TexHuyeckoro npoduns coctaensetr 173 vaca,

N3 HUX ayamtopHas (obs3atenbHas) Harpy3ka obydarolumxcs, Bkrtoyvasi nabopaTopHble

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

KOHCynbTauum -16 yacos

6.1 TemaTuyeckun nnaH

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

Besegenne 2
Pasgen 1. MexaHuka 22
Pasgen 2. MonekynsapHasa gusmka. TepmogmHamuka 14
Pasgen 3. QnekTpoanHamumka 36
Pasgen 4. KonebaHus v BOMHbI 12
Paspgen 5. OnTtuka 10
Pasgen 6. OcHOBbI cneuuansHoOn TEopUM OTHOCUTENBHOCTH 2
Pasgen 7. OnemMeHTbl KBAHTOBOW PU3MKK 12
Pasgen 8. 3sontoumsa BecenernHon 10

Utoro 120

BHeayauTopHas camocTosTenbHas paboTta

[MoaroToBka yCTHbIX BbICTYNIEHWIA NO 3ad4aHHbIM TeMaMm, 3cce, AOoKNaaoB, pedepa-
TOB, MHAMBUOYANbHOIO NPoeKTa C MUCMONb30BaHNMEM MHAOPMAaLMOHHBLIX TEXHOMO- 37
rMn n ap.
KoHcynbTauuu 16
[pomexymoyHas ammecmauyusi 8 popme 3K3ameHa, 2 cemecmp

Utoro | 173

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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6.2 KaneHpapHo-TeMaTuyeckoe niaHMpoBaHue y4e6HOM AUCLMNIIUHDI
VYueOHast Harpy3Ka 1o y4e0HOMy IUIaHy, Yac =
3| o0s13aTenpbHAs HArpy3Ka, 4ac % o
w 3| B T. 4. IIO BHJaM 3aHITHHA = = §
N = T =
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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. Kunemamuxka.
Mexanuueckoe osuocenue mena. Ilepemewenue. Cxopocmo. Ilyms. [ps-
. Cooprux. Ne
2 MonuHeliHoe pagHoMepHoe OsudceHue. Yckopenue. Pasnonepemennoe 2/4 2/4 Cxemvl, niaxamol 438 439
NPAMOTUHENIHOE O8UMNCEHUE. '
Hepasnomepnoe osudicenue. Menogennas cxkopocms. Pagnoyckopennoe
3 odsuoicenue. Ycxopenue. CeobooHoe nadenue PagnomepHoe osudicenue no 2/6 2/6
oxpydcHocmu. Llenmpocmpemumensroe yckopenue.
4 Jlabopamopnan padoma Ne 1 Hzmepenue yckopenus mena npu pagHo- 2/8 22 T
YCKOPEHHOM 08UICeHUU.
Tema 1.2. 3axonvt mexanuxu Hotomona.
5 Iepeuviii 3axon Hvtomona. Cuna. Macca. Umnyasc. Bmopou 3axon Howro- 2/10 2/8
mona. OCHOBHOUL 3aKOH K1ACCUYECKOU OUHAMUKY
Tpemuii 3axon Holomona. 3axon écemupnozo mseomenus. I pagumayuon- Memoouyeckue
6 2/12 2/10 3
noe none. Cuna maxcecmu. Bec. peKomeHoayuu
7 Cnocobul usmepenus maccol men. Cunvl 8 mexanuxe. 2/14 2/12
Tema 1.3. 3axonvl coxpaneHus 6 mexanuke.
3axon coxpanenus umnynvca. Peaxmuenoe deusicenue. Paboma cunvl.
8 2/16 2/14
Paboma nomenyuanvuvix cun. Mowrnocmoe. Dnepeus
9 Kunemuuecxas snepeus. Ilomenyuanvhas suepeus. 3axon coxpanenus /18 2116
Mexanuyeckou suepeuu. IIpumenenue 3aK0H08 COXPaHeHusl.
Jlabopamopnasn paboma Ne 2. Coxpanenue mexanuueckoil ynepzuu npu
10 N 2/20 2/4 T
dguUIICCHUN Meld OO OCUCIMEUEM CUL MANCECHU U YRPYZOCHIU.

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

o0yJeHust

Mexanuueckue xonebanuss u onnvl. Mamemamuueckuii masmuux. Ilpy-
DICUHHBIU MASIMHUK.

222 2/18

~

12

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

2124 216

Camocmoamenvrasa pabomalNe 1. Onucanue 0sudiceHuss mei, onpeoeneHue
CKOPOCMU, YCKOPEHUs mell (8bINONHeHUe 2paAduyecKux 3a0anull).

212

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

214

Camocmosmenvras pabomaNe 3. Tunvl 63aumoleticmeuti u pasiuyHvle
6uovl cun. Onpedenenue pasumayuoHHoOl NOCMOAHHOU (U3yuumy mame-
puan yueOHuxa).

2/6

Koncynomayuu no 1 pazoeny

11

Pazoen ||. Monexynapuas gpusuxa u mepmoounamuxa

14 8 6 10

25

Tema 2.1. OcHosbl moneKyaapHuo-Kunemuueckoit meopuu. Hoeanvnoli
2a3.

13

OcHogHble nonodiceHus MOeKyIspHO-KuHemuyeckol meopuu. Pasmepvr u
macca monekyn u amomos. bpoynosckoe osudcenue. Jugpghysusn. Mooenw
udeanvroeo 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. Hzyuenue 3axona boiuns-Mapuomma

2/32 2/10

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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[Iponomxenue
YueOHas Harpy3ka o yucOHOMY IUIaHy, yac .
3| o0s13aTenpbHAs HArpy3Ka, 4ac % o
w = B T. 4. 110 BUJIaM 3aHATUH = = é
=® jou) o
N =
= . S 3 E 5 ) E T«
= O < ol &4 =Z = = 2 58 =
I = S Q. ) Sl B o H 2 o < Z T
3 E ° S | o o] ® Cpencrsa JlomalHee g o 25
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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 6 npupode. 2 3axon mepmoounamuxu KIIJ mennosvix dsueame- 94-100
aeu. llpumenenue.
Tema 2.4. Ceoticmea sncudxocmeil.
Xapaxmepucmuxa dcuokoeo cocmosinus u meepoozo eeujecmsa. Hacvl-
eHHble U HeHacwluennvie napul. Brascnocms 6030yxa. Touka pocwr Ku- Pazoamounviii
18 | M “ P g P 2136 | 2026
nenue. Ynpyeue ceovicmea meepovix men. 3axon Iyka. Mexanuueckue Mmamepuan
ceolicmea meepobix mei.
19 | Jlab6opamopnasn paboma Ne6. Onpedenenue 61ax3cHocmu 6030yxa. 2/38 2/12 T
Camocmosmenvhnas paboma Ned. Hzyuumsv ocnognoe ypagnenue MoaeKy- 2/8
JISIPHO-KUHEeMUYeCcKoU meopuu 2a3za (paboma no y4eOHUKy, 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. Peghepamul u 0oknaovl, npezeHmayuu no
N . Cnpasounas nu-
memam: IIpunyun oelicmeusi meniogot MauiuHbl. mepamyna Vuenur § 41-
KIIJ] mennosoco dsueamens. Bmopoe nauano mepmoounamuxu. Tepmoou- 2/12 panmypa. et
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
Camocmosmenvnas paboma Ne§. Bvinonnenue unousuoyanbHuix 3a0anul Memoduseckie
Ha 2azoevle 3aKoHbl (pewenue 3a0ay). Konuwecmseo meniomol. Ypasnenue 2/16 oK OMEHOUIIL 2
menn06020 banranca (paboma no y4eOHUKY). P 4
Koncynomayus no |l pazoeny 1/2

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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[Iponomxenue
VyebHast Harpy3Ka 1o yueOHOMY ILIaHy, 9ac <
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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 Kynowa. 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
PAHCEHHO20 KOHOGHCamopa. DHepaust SIeKMPUYecKo2o noJs.
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
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lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 1C Konnedx




Ko sPK

KMPK BIr'AP® ®I'60OY BO «KI'TY»
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[Iponomxenue
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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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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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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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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

BbluMcneHue 3HavyeHus cun No U3BECTHbIM 3HAYEeHUSM Macc B3aMOOEeNCTBY-
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 n3ydaemMbiM Ha ypOKax (*)I/I3VIKVI ob6bekTaMm n ocBavBae-
MbIM Bugam gestenbHocTn. OObsiCHeEHME npuHUNNmMarnbHOro pas3nnmyna npmnpoabl
ynpyrmx n 3N1IEKTPOMarHUTHbIX 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
pagnoakTuMBHbIX M3nydeHuin. [poBeaeHve knaccudmkaunum snemMeHTapHbIX va-
CTUL N0 MX PU3NYECKUM XapakTepuctukam (macce, 3apsgy, BPEMEHU XKU3HMU,
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

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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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

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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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 gnst yyacTka uenm

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).

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



KeiPK KMPK BFAP® ®IEOY BO «KITY»

Pain: MO — 11.02.03.0Y[.12.PM | DU3VKA |  C.38/42

— 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. [OmutpueBa B.®. dusunka gna npodeccun m cneymanbHOCTEN TEXHUYECKOro
npoduns: y4ebHuk onsa obpasoBaTenbHbIX yYpexaeHun cpeq. npod. obpasosaHusa. — M.,
2017.

2. OmutpueBa B.®. dusuka ana npodeccnin U crneumanbHOCTEN TEXHUYECKOro
npocduns. COopHuK 3apad: y4yed. nocobme ansi obpasoBaTenbHbIX YYPEXOEHUA Cpea.
npod. obpasoBaHusa. — M., 2017.

3. OmutpueBa B.®., Bacunbes J1.A. dusnka gna npodeccun n cneymanbHoOCcTEN
TexHu4eckoro npoduns. KoHTponbHble MaTepuanbl: y4ed. nocobus ans yydpexgeHun
cpen. npod. obpasosaHuna /— M., 2017.

4. Omutpuea B.®. dusmka ansa npodeccun n crneumnmanbHOCTEN TEXHUYECKOro
npoduns. JlabopaTopHbIi NpakTUKyM: yd4eb. nocobus ons ydpexgeHnn cpeq. npod. ob-
pasoBaHus / B.®.Imutpuesa, A. B. Kopxyes, O. B. MypTtasunHa. — M., 2017.

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

TEXHMUYECKOro N eCTeCTBEHHO-Hay4yHoro npodunen: PeweHna sagady. — M., 2017.

Onsa npenogaBaTenemu:

1. KoHctutyums Poccuickon degepaumm (NpuHATa BCEHAPOAHbIM rOSIOCOBAHUEM
12.12.1993) (c y4eTOM NOMNpaBoOK, BHECEHHbIX beaepanbHbIMU KOHCTUTYLIMOHHBIMU 3aKO-
Hamu P® o nonpaskax Kk KoHctutyummn P® ot 30.12.2008 Ne 6-PK3, ot 30.12.2008 Ne 7-
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®K3) // C3 PO. — 2009. — Ne 4. — CT. 445.

2. ®epepanbHbit 3akoH OT 29.12. 2012 Ne 273-93 (B pea. dheaepanbHbIX 3aKOHOB
oT 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-93, ot 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-93,01 25.11.2013 Ne 317-93, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-®3, o1 05.05.2014Ne 84-d3, ot 27.05.2014 Ne 135-d3, ot 04.06.2014 Ne 148-93, c
n3M., BHeceHHbIMU PefepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-93) «O6 obpasoBaHuu
B Poccuinckon degepauunm».

3. [Mpukasz MuHucTtepctBa obpasoBaHus n Haykn PO «O6 ytBepxaeHun dene-
panbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpegHero (nonHoro) obuero
obpasoBaHua» (3apernctpupoBaH B MuHiocte P® 07.06.2012 Ne 24480).

4. [pukas MnHobpHaykm Poccum ot 29.12.2014 Ne 1645 «O BHECEHUN N3MEHEHUI
B lNpuka3s MuHuctepctsa obpasoBaHus n Hayku Poccuinckon ®epepaumm ot 17.05.2012 Ne
413 “O6 yTBepxaeHun enepanbHOro rocygapcrBeHHoOro obpasoBaTenbHOro craHgapTta
cpegHero (nonHoro) obuiero obpasoBaHUNA”».

5. Tlpuka3z MuHuctepctBa obpasoBaHus n Haykm PO ot 31 gekabps 2015 r. N
1578 "O BHECEeHuu N3MEHEHNN B deaeparnbHbIn rocyaapCTBeHHbI
obpasoBaTtenbHbli  CTaHOApT cpegHero obuwero obpasoBaHus,  YTBEPXKOEHHbIN
npukaszom MwuHucTepcTBa obpasoBaHus M Haykm Poccuinckon ®epepauum ot 17 mas
2012 r. N413"

6. [lMucbmo [lenapTtameHTa rocygapCTBEHHOM MOMAUTUKM B cdepe NMOAroTOBKM pa-
6oumnx kagpos 1 AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHaauum no
opraHuMsauun nonyyeHust cpegHero obuiero obpasoBaHus B npegenax ocBoeHus obpaso-
BaTenbHbIX Nporpamm cpegHero npodeccnoHansHoro obpasoBaHusa Ha 6ase OCHOBHOrMO
obuiero obpasoBaHna ¢ y4eTom TpeboBaHUN efepanbHbiX rocyaapcTBeHHbIX obpasoBa-
TeNbHbIX CTaHAAPTOB M NoslydaeMon npodeccun unu cneumanbHoOCTU cpegHero npodec-
CMOHanbLHOro o6pasoBaHUsA».

7. TNpumepHass ocHoBHass obpasoBaTenbHasi nporpamma cpegHero obuero
obpasoBaHuga, ogobpeHHass  peweHvem  dedepanbHoro  y4ebHO-MeToguMyeckoro
obbeanHeHus no obemy obpasoBaHuto (MpoTokon oT 28 uoHAa 2016 1. Ne 2/16-3).

8. depepanbHbii 3akoH oT 10.01.2002 Ne 7-03 «O6 oxpaHe OKpyxatolien cpe-
Abl» (B ped. ot 25.06.2012, ¢ nam. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Ct. 133.

9. [Omutpuesa B.®., Bacunwes J1.U. dunsuka ana npodeccuin n cneumanbHOCTEN

TexHun4Yeckoronpouna: Metognyeckme pekomeHgaumn: metogd. nocodbme. — M., 2010.
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1.

MHTepHeT- pecypchl:

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

pecypcoB).

2.
3.
4.

coB).

7.

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

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

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

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

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

www.school.edu.ru (Poccuncknin obpasoBatenbHbii noptan. JocTynHOCTb, Ka-

4ecTBO, 3PPEKTUBHOCTD).

8.

9.
3uKa).

10.

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

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

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

HbIX PECypCOB).

11.
12.
13.
14.
15.
«KBaHT»).
16.

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

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

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

www.college.ruffizika (MogroToBka K EJ).

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

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

aexu «lyTb B HayKy»).
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9 MNAHUPYEMBbIE PE3YJIbTATbI U3YYEHUA YHEBHOIO NMPEAMETA

KoHTponb 1 oueHka pe3ynbTaToB OCBOEHUS y4eBOHOM OUCUMUMIMHBI OCYLLECTBNSET-

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

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

)KyTO‘-IHOI7I artrectauunn.

Pe3ynbTatbl 06y4eHus

MpeameTHbIE

MeTanpe,qme'erle,
JINYHOCTHbLIE

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

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

Onpoc (MHOVMBMaYanbHbIN, (PPOHTanbHbLIN),
nMcbMeHHasi NpoBepka, TECTUPOBaHWe, NpoBepka

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

Ha, (OOTOH, aTtom, aToMHOe SApo, MnaHeTa, OK1-9 BbINOMHEHUSA BHeayaWTOPHOW CaMOCTOATENbHOW

3Be3aa, ManakTuka; paboTbl; 9K3aMeH.

CMbICIT  (PM3NYECKUX BENWYUH:  CKOPOCTb, Onpoc (MHOMBMaYyanbHLIN, bpOoHTanbHbIN),

yCKOpeHue, macca, cuna, UMmnynbc, dHeprus, OK 1-9 MUCbMeHHas NnpoBepka, TecTMpoBaHMe, NpoBepka

Temneparypa, 3apsg v TA. BbIMOSIHEHUSI BHEAyAMTOPHOW CaMOCTOSITENbHOMN
paboTbl; 9K3aMeH.

CwMmbicn dm3nyeckmx 3akoHoB: «MexaHukny, Onpoc (MHAvBMAYanbHbIN, POHTAMbHbIN), NUCh-

«TepMoguHamukny, «ONEKTPOANHAMUKNY, OK 1-9 MEHHasi nNpoBepKa, TeCTUpPOBaHWE, NpoBepKa Bbl-

«KBaHTOBOWN PUN3NKMY; NOMHEHNS CaMOCTOATENbHON paboThl; 9K3aMeH.

Bknag poccuicknx n 3apyBexHbIX Y4YeHbiX, Onpoc (MHOvBMayanbHLIN, hbpOoHTanbHbIN),

OKasaBLUMX Hauborbluee BNWsSHWE Ha pasBu- nMCbMEHHasi MpoBepka, TECTUPOBaHNe, Nposepka

TMe PU3nKN. OK 1-9 BbINOMHEHNST BHeayAUTOPHbIX CaMOCTOSATENbHON
paboTbl; paboTa Ha WHTEPaKTUBHbLIX 3aHATUSAX.
3K3aMeH.

OcCBO€EHHbIe YMEHUA:

OnucbiBaTb M 06BACHATL hmanyeckue siene- OK 1-9 JdemoHcTpaums, uHAMBUAyanbHOE BbINOMHEHWE

HWS 1 CBOWCTBA Ten; 3aaHuUi; 9K3aMeH.

MpvBOAUTL NpMMeEpPbI NPaKTUYECKOro MCMOsb- 0K 1-9 KoHTponb BbINOMHEHWUS camocToATeNbHbIX 3ada-

30BaHUS (PU3NYECKNX 3HAHWUI; HWA: 3K3aMeH.

OTnuyaTthb rMNoTesbl OT HayYHbIX OTKPbLITUNR; Onpoc (MHavBMAYanbHbIN, MPOHTamMbHLIN), MUCH-

OK 1-9 MEHHasi npoBepKa, TeCTUpPOBaHWE, NpoBepKa Bbl-

NOMHEHNS CaMOCTOATENbHON paboThl; 9K3aMeH.

MpuMeHATbL NOMyyYeHHble 3HaHWA ANS pelue- OK 1-9 KOHTpOmnb BbINOMHEHUS CaMOCTOSATENbHbIX 3aa-

HUSA PUINYECKNX 3aday; HWIA; 9K3aMEH.

OnpepensTe xapaktep hM3nYeckoro npouec- OK 1-9 Onpoc (MHAVMBMAYanbHbIA, OPOHTAMbHbIN), MNUCH-

ca no rpadwvky, Tabnuue, gpopmyne; MeHHas NpoBepKa, TECTUPOBaHNE, 3K3aMeH.

Wcnonb3oBatb nabopatopHoe u AeMOHCTpa- OK 1-9 lMpoBepka BLIMOMHEHNS CaMOCTOATENbHOW pabo-

LMoHHoe obopyaoBaHue; Tbl; 9K3aMEH.

N3amepaTb psa uanyeckux BenuyuH, npeg- Onpoc (uHAMBMAyanbHbINA, OPOHTanbHbIN), pabo-

CTaBnAsa pesynbTaTbl MU3MEPEHUS C YYETOM UX OK 1-9 Ta Ha UHTEPaKTUBHbIX 3aHATUAX, 9K3aMeEH.

NOrpeLLIHOCTEN;

[Jenatb BbIBOABI HA OCHOBE 3KCMEepUMeHTasb- Onpoc (MHAvMBMAYanbHbIN, MPOHTaMbHbIN), MUCH-

HbIX AaHHbIX; MeHHas NpoBepKa, TecTMpoBaHWe, NpoBepka Bbl-

OK 1-9 NMOMHEHWS  BHEayAWTOPHbLIX  CaMOCTOATENbLHOWN

paboTbl; paboTa Ha WHTEPAKTUBHbLIX 3AHATUSAX,
9K3aMeH.

Wcnonb3oBatb npuobpeTeHHble 3HaHus 1 Onpoc (MHaMBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-

YMEHUS B NPaKkTUYeCcKon AeATenbHOCTW U Mo- MeHHasi NpoBepKa, TecTMpoBaHWe, NpoBepka Bbl-

BCEAHEBHOWN XW3HU: MONMHEHNS  BHeayAWTOPHbIX  CaMOCTOSATENbHOW

a) ons obecneyeHns 6e30MacHOCTMN Xu3Heae- paboTbl; paboTa Ha WHTEPaKTUBHbLIX 3aHATUSIX,

ATENbHOCTY, OK 1-9 3K3aMeH.

6) OLEHKN BNUSHUS Ha OpraHu3M YeroBeka u

Apyrue opraHuambl 3arpsi3HeHNst OKpy>KaroLemn

cpenpl,

B) pauMOHanbHOro MNPUPOAONONb30BaHNA W

3aLWMThI OKpYXatoLLen cpedbl

BocnpvHumaTe M Ha OCHOBE MOMYyYeHHbIX OK 1-9 Onpoc (MHOuBMAYanbHbIA, OPOHTaNbHbLINA), NUCb-

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