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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE cpeaHero o0miero oOpa3oBanus pazpaboTaHa Ha OCHOBE
MIOJIOKEHUH 1 TpeOOBaHUI K pe3y/bTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENIbHOW MPOrpaMMBbI,
npencrasieHHbix B @I'OC COO, a Ttakke ¢ yu€toMm ¢epepanpHO paboyeil MporpamMmbl
Bocriutanus 1 KoHuenmmu npenopaBanusi yueOHoro npeamera «Pusnka» B 00pa30BaTENbHBIX
opramm3anusx Poccuiickoit  Denepanuu, pealu3yIONMX OCHOBHBIE — 00pa3oBaTElbHBIC
IIPOrpaMMBl.

IIporpamma 1o ¢u3uke omnpenenser o00s3aTeIbHOE INPEAMETHOE  COAEpIKaHue,
YCTAHaBJIMBAET PEKOMEHJYEMYIO IOCJIEOBATEIbHOCTh H3YUEHHMs] TEM U Pa3/ieloB y4yeOHOTro
peaMeTa ¢ y4éToM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOT0 ITpolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyyaromuxcs. [Iporpamma no ¢pusuke 1aét npeacTaBieHue o LesX,
coJiepKaHuu, oO1Iel cTparerud 00y4eHus, BOCIIUTAHUS U Pa3BUTHUs 00yJaroIuXcs CpeiCTBaMU
yueOHoro npenmera «Pu3nka» Ha yriyOlnEHHOM ypOBHE.

Wzyuenne xypca GU3MKHA YIIyOJE€HHOTO YpPOBHS TIO3BOJISIET pealM30BaTh 3a/1a4yd
npoeCCHOHATLHON OpPUEHTAINH, HANPaBJICHO Ha CO3JaHUE YCIOBHW JUIS MPOSBICHHUS CBOMX
MHTEIUICKTYaJIbHBIX H TBOPYECKHX CIOCOOHOCTEH KaXKIbIM 00YUJaIOIIMMCS, KOTOPBIE HEOOXOTMMBI
UL TIPOJIOJDKEHUsT O0pa3oBaHHMS B OpraHU3alisIX NpPoQecCHOHATBHOT0 00pa3oBaHUS 110
Pa3NUYHBIM (PU3UKO-TEXHUYECKUM M WH)XEHEPHBIM CIICIUATBHOCTSM.

B mporpamme mo ¢usuke ONpenensroTcs IIAaHUPYEMble PE3yJIbTaThl OCBOSHHS Kypca
(U3MKK Ha YPOBHE CpPETHETO 00IIero 00pa3oBaHus: TMYHOCTHBIC, METAIIPEIMETHEIE, TPEIMETHBIC
(Ha yrinyonéaHom ypoBHe). HaydHO-MeTo10510rn4eckoil OCHOBOM i pa3paboTKu TpeOoBaHU K
JMYHOCTHBIM, METAlpeJAMETHbIM M TPEeIMETHBIM pe3yibTaTaM OO0YYaroluXcs, OCBOMBIIMX
nporpaMMmy 1o (u3MKe Ha ypOBHE CpeJHero oOuiero obpa3oBaHus Ha YIiayOJIEHHOM YpOBHE,
SIBJISICTCS. CUCTEMHO-EATEIbHOCTHBIH MOIXO/.

ITporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yIbTaThl OCBOEHHS Kypca (PM3UKU Ha YriyOsiEHHOM
YPOBHE, B TOM YHCII€ NIPEIMETHbIE Pe3yabTaThl MO rofaM OOydeHUs; colepKaHHe yueOHOro
npeamera «Pu3uKa» mo rojgam o0ydeHwHs.

[Iporpamma mo ¢u3uMKe MMeeT NPUMEPHBIH XapakTep U MOXXET OBbITh HCIIOJIb30BaHa
YUUTETAMH (PU3UKH [ COCTaBJIEHUS] CBOMX PA0OYMX MPOTPaAMM.

[Iporpamma 1O (U3UKE HE CKOBBIBACT TBOPYECKYIO MHUIMATHUBY yuuTenedl u
MPEOCTABIISIET BO3MOXXHOCTH JUISl pEaTH3allii  PAa3InYHBIX METOJUYECKUX TOAXOJ0B K
MperoIaBaHuio (PU3UKH Ha YTIyOJIEHHOM YPOBHE IPH YCIOBHH COXPaHEHHS 0053aTEIbHON YacTH
coJiep KaHus Kypca.

dusnka Kak HayKa 0 HanboJiee OOIIMX 3aKOHAX MPUPOJIBI, BEICTYIAsl B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHH 00 OKPYXAroIleM MHpE.
konpHBI Kypc (U3MKH — CHCTEMOOOPa3yrOMIMA [UIsl €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIBKY (PM3NUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBIEHUH, H3y4aeMBbIX
XUMUeH, ouonorueit, gpusnueckoir reorpadpueii u acrponomueii. Mcrnonb3oBaHue M aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN OMpPENeNuIo XapakTtep U OypHOe pa3BHTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DHEPreTHKH, TPAaHCIOPTa, OCBOCHHS KOCMOCA, IOJYYEHHS HOBBIX
MaTepHalioB C 33JaHHBIMU CBoOicTBaMu. l3yueHne (U3MKHM BHOCUT OCHOBHOM BKIaJa B



(opMHpOBaHKE €CTECTBEHHO-HAyYHON KapTHHBI MUpa 00ydaromerocs, B GopMupoBaHUE YMEHUI
MPUMEHSTh HAyYHBIH METOJ IO3HAHUS TPU BHIIOTHEHUU UMU y4eOHBIX MCCIIEIOBAHUN.

B ocHOBY kypca ¢u3uKM Ha ypOBHE CpeaHEro oOmiero oO0pa3oBaHUs MOJOXKEH Pl HIEH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK IPUHLUIIBI €0 IOCTPOEHUS.

Hoea yerocmuocmu. B COOTBETCTBUU C HEN KYPC SIBIAETCS JOTUYECKH 3aBEPLIEHHBIM, OH
COZICPKUT MaTepHall U3 BCEX Pa3lesioB (U3MKH, BKIIOYAET KAaK BOIPOCH KJIACCHUYECKOH, TaK H
COBPEMEHHOW (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUU C HEMl MaTepual Kypca GU3HKH 00beTUHEH BOKPYT
¢busznueckux Tteopuil. Benmymmum B Kkypce sBisierca (opMmupoBaHHE MPEACTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEIIECTBE U MOJIE.

Hoesn cymManumapuzauuu. Eé peamm3anus npeArnojaract UCIoJIb30BaHUEC r'YMaHUTApHOT'O
II0TCHIHKA1a (1)H3H‘ICCKOI71 HAayKH, OCMBICJICHHUC CBA3U PA3BUTHUA (1)I/I3I/IKI/I C pa3BUTUEM O6H.I€CTB3, a
TaK¥XXE C MUPOBO33PCHUYCCKUMU, HPABCTBCHHBIMH U 9KOJIOTHUCCKUMU HpO6J'IeMaMI/I.

Hoen npuknaonou nanpasnennocmu. Kypc pusuku yriyOoi€HHOTO YPOBHS MIpeIoiaraet
3HAKOMCTBO C HIMPOKUM KPYrOM TEXHHUYECKUX M TEXHOJOTHYECKUX MPUIOKECHHH H3y4EeHHBIX
Teopuid U 3akoHOB. IIpu 5TOM paccmaTpuBarOTCST Ha YpOBHE OOIIUMX MPEACTaBICHUN U
COBPEMEHHBIC TEXHUYECKUE YCTPONUCTBA, U TEXHOJOTUH.

Hoea 3Konocuszayuu peanusyeTcs IMOCPEICTBOM BBEICHHS DJIEMEHTOB COACpKaHMS,
HOCBSIHIéHHBIX 3KOJIOTHYECKUM HpO6H€MaM COBPEMCHHOCTH, KOTOPBLIC CBA3aHLI C PA3BUTUCM
TEXHUKHU U TEXHOJIOTUH, a TaKke 00CyXJIeHUsI TPpoOJieM pallMOHAIIBHOTO IPUPOIOTIOIb30BAaHUS U
9KOJIOTMUYECKOI 0€30MacHOCTH.

OcBoeHue cozepkaHusl MporpaMMbl 10 (pU3MKE AOKHO OBITh MOCTPOEHO Ha MPHUHIIMIIAX
CHUCTEMHO-/I€ATEIbHOCTHOTO noaxoAa. s ¢pusuku peanuzanus TUX NPUHLIUIIOB Oa3upyeTcs Ha
HCIOJIb30BAHUU CAaMOCTOSATEIBHOTO SKCIEPUMEHTa KaK IMOCTOSHHO JAeHCTBYIOLIEro ¢akTopa
yuebHoro nporecca. s yrinyOoaéHHOTro ypoBHs — 3TO CHCTEMa CaMOCTOSTENIbHOTO YIEHUYECKOTO
HKCHEPUMEHTA, BKJIIOYAIOLIEr0 (POHTAIbHbIE YYEHHYECKHE OIBITHI NPU H3YYEHHH HOBOTO
MaTepuana, JadopaTopHble paboThl U pabOThl MpakTukyma. IIpu 3TOM BO3MOXKHBI /1Ba crioco0a
peanu3anuu (pU3NYECKOro NpakTUKyMma. B mepBoM cityuae npakTUKyM IPOBOJUTCS MO0 B KOHIIE
10 u 11 kmaccoB, 11060 Mmocie MepBoro U BTOPOro MOIYTOANi B KaXKAOM U3 3THX Ki1accoB. Bropoit
croco0 — 3TO MHTerpanus paboT MPaKTHKymMa B CHUCTeMY Ja0OpaTOpHBIX pabOT, KOTOpbIE
MPOBOAATCS B Mpolecce M3ydeHHs paszzaena (temsl). [Ipu 3Tom mon paboTramMu mpakTHKyma
MMOHUMAETCS CaMOCTOSITENIbHOE HCCIEOBaHHe, KOTOPOE MPOBOAUTCA IO PYKOBOJCTBY
cBEPHYTOT0, 0000MIEHHOTO BHA 0€3 TOIMIAarOBO HHCTPYKIIUH.

B nporpamme no ¢u3nke cuctemMa YIeHMYECKOTO 3KCIepUMEHTa, Ja00paTopHbIX paboT U
IMpaKTUKyMa NpEACTaBJICHA €IUHBIM IICPCUHEM. BI)I60p TEMATUKU IJI 9TUX BUAOB YUCHUYCCKUX
MPaKTUYECKUX pabOT OCYIIECTBISETCS y4aCTHUKaMU 00pa3oBaTENbHOIO IMpollecca UCXOJs U3
0CcOOEHHOCTeH MOYpPOYHOIrO IUIAHMPOBAaHUS M OCHalleHus kaOuHera ¢usuku. [Ipu sToM
obecrieunBaeTcs OBJIAJACHUC OGy‘-IElIOH.II/IMI/ICH YMCHUSIMU TPOBOAUTL MPAMBIC W KOCBCHHBLIC
HU3MCPCHHUA, HCCIICIOBAHUA 3aBUCUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJIMYMH W IIOCTAHOBKY OIIBITOB IIO
IIPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonpmioe BHUMaHUE yAENSAETCS PEIICHUIO PAaCUETHBIX M Ka4eCTBEHHBIX 3axad. IIpu sTtom
JIIsL paC‘-IéTHBIX 3ala4 MPUOPUTCTOM ABJIAKOTCA 3aJa4u C ABHO 3a£[aHHOI>'I U HEABHO 3aHaHHOﬁ
(pI/I3I/I‘IeCKOf/'I MOZCIIbIO, MMO3BOJIAIOINUEC TPUMCHATL NU3YYCHHBIC 3aKOHBI 1 3aKOHOMCPHOCTH KaK U3



OJIHOTO pazjiena Kypca, TaK U MHTETpUpYys NPUMEHEHHME 3HAHUW W3 pasHbIX pasnenos. s
KayeCTBEHHBIX 33/1a4 TNPUOPUTETOM SBISIOTCS 33JaHUsl Ha OOBICHEHHE/TIpeCKa3aHue
npoTeKaHus (U3NYECKUX SBICHUNA M MPOIECCOB B OKpYXKAIOIIEH >KWM3HHU, TpeOyrole BbiOopa
(bu3nvecKoil MoIeH I CUTYalluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsamMu DIOC COO k MarepuaabHO-TEXHUYECKOMY
o0ecrieyeHno yueOHOro mpouecca Kype (pu3uku yriayOn€HHOTO YpOBHSI Ha YpOBHE CPEIHETO
obmiero o0Opa3oBaHMs OJHKEH H3ydaTbCs B YCIIOBHSIX NpPEAMETHOro kaOuHera. B kabunere
(Gu3MKK JOIKHO OBITH HEOOX0MMOEe Tab0paTOPHOE 00OPYAOBAHHUE IS BBIMOJIHEHUS YKa3aHHBIX
B Iporpamme 1o (pu3uKe y4eHHMYECKHX OIBITOB, JJA0OPATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXXe JeMOHCTPAlMOHHOE 000pyI0BaHHE.

JlemoHCTpaniMoHHOE 000pyI0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TMPUHIIMIIOM
MUHUMAaJIbHON JIOCTATOYHOCTH U OOECIIEYMBAECT MTOCTAHOBKY IEPEUYMCIEHHBIX B IIPOrpaMMe I10
¢u3uKe KIHOYEBbIX JEMOHCTpAlMW I HMCCIEIOBaHMUSA H3Yy4aeMbIX SIBIEHHM M IPOLECCOB,
SMIMUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHHE Jsl YYCHMUYECKUX INPaKTHUECKUX paboT ¢opmupyercs: B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JABYX
oOyyaromuxcs. TemMaTudeckue KOMIUIEKThI JIaOOpPaTOPHOro 00OpYNOBaHMS JIOJIKHBI OBbITH
IIOCTPOEHBl Ha KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX M LM(POBBIX NMPHOOPOB, a TaKke
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX J1IAOOPATOPHIl.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIOTCA: (OPMHUPOBAHHE
UHTEpeca M CTpeMJIEHHs OOydaloluXcsi K HAaydHOMY H3YYEHMIO TPUPOJIbI, pPa3BUTHE HUX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH; pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe
MO3HaHUS U POpPMHUPOBaAHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHUS K OKPYXAlOUIMM SIBIE€HUSM; (OPMUPOBAHUE HAYYHOTO

MHPOBO33PEHHUS KaK pe3y/bTaTa U3y4e€HHs OCHOB
CTpOEHHSI MaTepuu M (yHIaMEHTAIbHbBIX 3aKOHOB (hM3HUKH; HOpMHUpOBaHHE YMEHHUI OOBSICHSATH

SIBJIGHUS C UCTIOJIb30BaHUEM (PU3NYECKUX
3HaHUI U HAy4YHBIX JI0Ka3aTeIbCTB; (POPMUPOBAHHE NTPEICTABICHUH O pOSU (PU3KUKHU JUIs Pa3BUTHUS

Apyrux
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTaBICHUH O BO3MOXKHBIX cdepax Oyaymied npodeccnoHaabHON
NesITeIbHOCTH, CBSI3aHHBIX C (DM3MKOHM, IMOATOTOBKA K JajbHEWIIEMy OOYYEHHUIO B 3ITOM
HampaBJICHUU.

JlocTiKeHHe 3THX Lenel oOecreyrBaeTcsi pelIeHHeM CIEIYIOUIMX 3agad B Ipolecce
U3yueHHs Kypca (pU3MKH Ha ypOBHE CpeAHEro oomiero oOpa3oBaHus: NPUOOPETEHHE CHCTEMBI
3HaHUH 00 oOUMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJSIPHYIO (PH3HKY, DJEKTPOJAWHAMHKY, KBAaHTOBYIO (D)M3HKY H DJIEMEHTHI acTpO(PHU3UKH;
(dbopMHpOBaHHE YMEHUH TPHUMEHSITh TEOPETHUECKUE 3HAHHS ISl OOBSICHEHHS (HU3UICCKUX
SBJICHUH B IPUPOAE U JUIsl IPUHATHUS IPAKTHUECKUX PELIEHUH B IIOBCEIHEBHOM KHU3HHU; OCBOECHHE
CIOCOOOB PELICHUs PA3JINYHBIX 33134 C SIBHO 3aJaHHOHN
¢u3n4eckoil MoJenblo, 3a/1ad, MOAPa3yMEBAIOIIMX CAMOCTOATENBHOE CO3JaHHe (PU3NYECKOU
MO/I€JIN, aICKBAaTHOM yCIOBUAM 3aJlaui, B TOM YHCIIE 337a4 HHXKEHEPHOT0 XapaKTepa; IOHUMaHue
(U3MYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUECKUX



YCTPOHCTB U TEXHOJOTMUYECKUX MPOIIECCOB, UX BIHMSIHHUA Ha OKPY)KAIOLIYIO CPEIy; OBJIAJCHHE
METOAaMU CaMOCTOSITEJIbHOTO IIJIAHUPOBAHUS W TPOBEJACHUSA (PU3UUYECKUX HKCIIEPUMEHTOB,
aHamM3a M MHTEpIpeTanud WHGOpPMAIMU, ONpPECNCHUs] IOCTOBEPHOCTH IOJYYEHHOTO
pe3yibTara; Co3JaHue yCIOBUHN TSl pa3BUTHS YMEHUN MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOU JAEATEIbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodeccCuoHAIBHOMN IeATeTbHOCTH, CBSI3aHHOM
¢ (pU3HUKOH.

B cootBerctBuu ¢ TpedoBanusmMu @I'OC COO yrinyOonéHHbIN ypOBEHb H3yYeHHS y4eOHOTO
npeamera «du3nka» Ha ypOBHE CPEIHET0 0O0LIero oOpa3oBaHMs BBIOMpAECTCs OOydYarOUIMMUCH,
IUTAHUPYIOIIMMHU  TIPOJOIDKEHHE O00pa3oBaHUsl MO CIEHUATBHOCTSAM  (U3UKO-TEXHHYECKOTO
npodus.

Ha usydenue gusuku (yriayOn€HHBIN YPOBEHb) Ha YPOBHE CpeIHEro o01iero oopa3zoBaHus
orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Heaeno), B 11 kmacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme o (Gpusuke nepeueHs 1a00paTOPHBIX U MPAKTUUYECKUX PaboT
SBIIETCS PEKOMEHJOBAaHHBIM, YYHUTENb JIelaeT BBIOOp MpOBeIEHUs Ja0OpaTOpHBIX pPadoT u
OTIBITOB C Y4ETOM UHIUBUAYATbHBIX 0COOCHHOCTEN 00YUaOIUXCSL.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO MO3HAHNUS PUPOBI.

®usnka — (yHIaAMEHTaNbHAs Hayka o npupoje. HaydHblii METOJ| MO3HAHUS M METOJbI
ucclieIoBaHusl (PU3MUECKUX SBICHUM.

DOKcIIepUMEHT U Teopus B Mpoliecce Mo3HaHus npupoabl. HabmoneHne u sSKkCepuMeHT B
buzuke.

CrniocoObl n3MepeHus: (PU3NYECKUX BEJIUYMH (aHAJIOTrOBbIE M LU(POBbIE U3MEPUTEIIbHBIE
pUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocTu nu3MepeHuil pu3nuecKux BeNUUYHH (a0COIIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NUYECKUX SBICHUH M MpPOLEcCOB (MaTepHajbHas TOYKA, aOCOJIFOTHO
TBEPJI0€ TEJO, HJlealIbHAS )KUJKOCTb, UACAIbHBIN ra3, ToueuHsli 3apsn). ['unoresa. dusznueckuit
3aKOH, I'PaHULB] €r0 IPUMEHUMOCTH. PU3nYecKas TEOpHsl.

Pome m mecto ¢usuku B (OPMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
MIPAKTUYECKON EATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenue cuibl TOKa M HAIPSDKEHUSA B LIETIH IIOCTOSIHHOTO TOKA IIPH TIOMOIIH aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTENILHBIX TPHOOPOB.

3HakoMCTBO ¢ 1MppoBoil naboparopueit mo ¢usuke. [Ipumepsl n3MepeHus QU3NUECKUX
BEJIMYHH IIPH TOMOIIY KOMIIBIOTEPHBIX JATUYUKOB.

Pasznea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe 1BukeHue. OTHOCUTEIBHOCTh MEXAHUUECKOTO IBUKEHUS.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3aa4l MEXaHUKH.

Pannyc-BekTOp MaTepHalbHOM TOYKHM, €r0 MNPOEKIMM HAa OCU CHCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepualbHOM TOYKH, UX MPOECKIUU HA OCH CUCTEMBI KOOpauHAaT. CIIOKEHNE MEePEMEIEHUH 1
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIUHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS U IIYTH MaTepUabHOW TOYKH OT BPEMEHH U UX IpadUKH.

CBoOoaHOe najieHue. Y CKopeHre CBOOOAHOrO najieHus. J[BuxeHue Tena, OpoIleHHOro moj
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHUSI MaTepUaIbHON TOYKHU OT
BPEMEHU U UX I'paduKu.

Kpuonuneiinoe nBuxeHue. J[BUkeHnE MaTEpUaIbHOW TOUKH 10 OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. Ilepuon m uactota oOpamenus. LleHTpocTpeMuTensHoe (HOpMalbHOE),
KacaTelbHOE (TAaHME€HIIMAIBHOE) U TIOJJHOE YCKOPEHUE MAaTEPUAIbHON TOUKH.

TexHnYeckue yCTpoiCTBa U TEXHOJIOTHYECKHE ITPOLIECCHI: CIIUIOMETD, JBUKCHHE
CHaps/10B, LICITHBIE, HIeCTepEHYATHIC " peMEHHBIE  IIepeladd, CKOPOCTHBIE
TUQTHL.



Jemoncmpayuu.

Mopaenb cucteMbl 0TCUETa, UUTFOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CnocoObl uccieIoBaHMs TBHKCHUM.

Nnnroctparus npeaenbHOro nepexoia 1 i3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue ABUKCHHM C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue aBmxeHus Tena, OpOIeHHOTo MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

Hanpasienue ckopocTu npu ABUKEHUM 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBol CKOPOCTH B PEIyKTOPE.

CpaBHeHME TyTEeH, TPACKTOPUM, CKOPOCTEN JBHXKEHHUS OJIHOIO M TOTO K€ TeJla B Pa3HBIX
CHCTEMaX OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3yuenne HepaBHOMEPHOTO JIBMXKCHHUS C IIEJIBIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus IIpyu NPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIB>)KEHHHU 110 HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenune yckopeHUs: CBOOOHOTO TaIeHUS (PEKOMEHIOBAHO MCIIOIB30BaHKE ITUPPOBOI
naboparopun).

N3yuenue JIBIDKCHUSI  Teja, OpOIIEHHOTO0 TOPU30HTAIIBHO. IIpoBepka
TUTIOTE3bI O IPSMOI MPOMOPIIMOHATBFHON 3aBUCUMOCTH MEK/TY JIaJIbHOCTBIO MOJIETA M HAYaIbHOMN
CKOPOCTBIO Tela.

N3yuenune nBuKeHUs Teaa MO OKPYKHOCTH C TTIOCTOSTHHOM 110 MOJIYJII0 CKOPOCTHIO.

HccnenoBanue 3aBUCHMOCTH TE€pUOAa OOpallleHHuss KOHUYECKOrO0 MAasTHHKAa OT €ro
rapameTpoB.

Tema 2. lunamuxa.

[Iepsriii 3akoH Herotona. MHepumanbHbie cucteMsl oTcuéra. [IpuHIUII OTHOCUTENBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETa (OMpeaeTIeHIE, TPUMEPHI).

Macca Tena. Cuna. [IpuHumn cynepno3suuuu cui.

Bropoii 3akoH HeroTOHa 111 MaTepuanbHOM TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepraibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPAaBUTAIMOHHON U MHEPTHON MacCCHI.

Cuna TsoKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOIHOTO TAACHHS OT BBICOTHI Ha
MMOBEPXHOCTBIO TUIAHETHI W OT reorpaduueckord MUpOTHl. J[BI)kKeHHEe HEOECHBIX Tel U HUX
cnyTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuueckasi CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec tena. Bec Tena, I1BKynierocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe tpenwe. Cuia TPEHHS CKOJIBXKEHUS W CHIA TPEHUS TOKOS.
Koaddurnment tperus. Cuna cCOnmpoTUBIEHUS TPH JBUKEHUU Tela B JKUJIKOCTH WJIU Tasze, €&
3aBUCUMOCTH OT CKOPOCTH OTHOCHUTEIHHOTO JBHKCHHUSI.

Hasnenue. ['napocraruueckoe aaBinenue. Cuna Apxumena.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE MPOLECChl: TMOAUIMITHUKN, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu.

HaGmtoienne ABMKEHUS TN B MHEPIHATBHBIX M HEWHEPIHAIBHBIX CHCTEMaX OTCYETA.



[IpuHIUII OTHOCUTEIBHOCTH.

Kauenne AByxX HWJIMHIPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIUATIBHOM CUCTEMBI OTCUETA.

CpaBHeHHUE paBHOAECHCTBYIOLIEH IPUIIOKEHHBIX K Ty CUJI C IPOU3BEIEHUEM MacCChl Tejla
Ha €ro yCKOPEHHUE B UHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cuJil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenne mace 1o B3auMoIEVCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U Na/IEHUN.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

N3mepenue paBHOAEHCTBYIOIIEH CUJT TIPU ABUKEHNUN OpycKa 110 HAaKJIOHHOM IJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCHUMOCTH BpPEMEHHU JIBWKEHHMS Opycka IO HaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MacChl.

HccnenoBanue 3aBUCHUMOCTH CUJI YNIPYTrOCTH, BO3HHUKAIOUIUMX B MPYXUHE U PE3UMHOBOM
oOpasie, OT ux AedopMaIum.

W3yuenne NBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOH yepe3 JIErKuii OJI0K.

N3mepenne ko3¢ duimenta TpeHust Mo BEIHMYMUHE YTIOBOTO KO (UIIMEHTa 3aBUCHMOCTH
Frp(N).

HccnenoBanue JBMKEHUS Opycka 10 HAKJIOHHOW IJIOCKOCTH C  IEPEeMEHHBIM
K03 (HULIHEHTOM TPEHHUSL.

N3ydenue nBuKeHUs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtoTHO TBEpAOE Teno. [locTynarenbHoe U BpalllaTebHOE JBHKEHUE TBEPJIOTO Tena.
MOMEHT cuIbl OTHOCUTEIBHO OCH BpauieHus. [1neuo cuibl.
Crnosxenue cuil, NpUIOKEHHBIX K TBEpAOMY Teay. LIeHTp TskecTu Tena.

VYcnosus paBHOBECHs TBEPAOIO TeEIA.

YcToliunBoe, HeyCTOUNBOE, 0€3pa3TUIHOE paBHOBECHE.

TexHnueckue ycTpolCTBa M TEXHOJIOIMYECKHE IMPOLECCHl: KPOHIITEWH, CTPOUTENIBbHBIN
KpaH, peléryaTble KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJl YIIPYTOCTH.

N3ydyeHne ycTONYMBOCTH TBEPIOTO TEJIA, UMEIOIIETO IUIOLIAlb OOPBI.

Tema 4. 3akonvl coxpaneHusn ¢ MexaHuke.

NMnynsc MaTepuanbHOM TOYKH, CHCTEMBI MaTepHalbHBIX TOuYeK. LIeHTp macc cuctemsl
MarepuaibHbIX ToOueK. Teopema 0 NBUKEHHUH LIEHTPa Macc.

Hmnynbe cuiibl 1 N3MEHEHHE UMITYJIbCA TEJa.
3aKOH COXpaHEHMsI UMITYJIbCA.



PeakTuBHOE ABUXKEHUE.

MoMmeHT ummyibca MaTepHalbHOM TO4YkKM. [IpencraBineHue O COXpPAaHEHMM MOMEHTA
HMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cuipl Ha MajaoM W Ha KOHEYHOM IepeMenieHuu. I 'paduueckoe npeacraBieHue
paboThI CUITHIL.

Mo1HOCTb CHIIBI.

Kunernueckasi sHeprus martepuaibHOW TOoukH. Teopema 00 M3MEHEHWH KHHETHYECKOM
SHEPIUM MATEPUATIbHON TOYKH.

[loTreHunanpHble U HemoTeHUUaNbHblEe cuibl. [loTeHunanbHas sHeprus. [loTeHunanbHas
SHeprus ynpyro JehopMUpOBaHHOIN npyxuHbl. [loTeHIManbHAs SHEPIUs Tejaa B OJHOPOJHOM
IpaBUTAllMOHHOM none. [loTeHuanbHas 3Heprus Tena B TPaBUTALMOHHOM I10JI€ OZHOPOJHOTO
11apa (BHyTpH U BHe 11apa). Bropas kocmMuueckast CKopocTb. TpeThsi KOCMUYecKasi CKOPOCTb.

CBs13b pabOTh! HENOTEHIHUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPIUU CUCTEMBI TE.
3aKOH COXpaHEHUs MEXaHUYECKON SHEPIUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyinnu g uaeanbHOM XUAKOCTU KAk CIEICTBUE 3aKOHA COXpPaHEHMS
MEXaHUUYECKON SHEPIUH.

TexHnyeckue ycTpoHCTBA M TEXHOJIOTMUECKHE IIPOLIECCHI: JIBMIKEHUE PAKET, BOIOMET,
KOnEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTypHOE KaTaHHWE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

N3mepenne MOIHOCTH CHIIBI.

V3MeHeHMe sHepruu Tejaa Mpyu COBEPILIEHUH PadOThI.

B3aumnble npeBpalieHnss KHHETUYECKON U IOTEHIUAIILHON SHEPTUH ITPU JEVUCTBUM Ha TEJIO
CHJIBI TSDKECTH M CHUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOJHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne nmnyibsca Teaa o TOpMO3HOMY ITYTH.

N3mepenue cuibl TArH, CKOPOCTU MOJIEH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHSI MMITYJIbCA TENA C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aMOJEHCTBUH.

N3mepenne KNHEeTHYeCKON SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI MOTEHIIMAIbHOM 3HEPTUU NPY>KUHBI C pabOTON CUIIBI TPEHUS.

Onpenenenre pabOTHI CHIIbI TPEHUS MPHU JABMKEHUU TeJla TI0 HAaKJIOHHOM MIIOCKOCTH.

Paznen 3. MoJsiekyasipHas pu3uka U TEePMOJAMHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcHOBHbBIE TOJIOKEHUSI MoJeKylsgpHo-kuHeTnuueckoil Teopuun (MKT), ux omnbiTHOE
obocHoBanue. Juddysusa. bpoyHoBckoe nprkeHHe. XapakTep IBMKCHHS W B3aWUMOJICHCTBHS
qacTull BenlecTBa. MoJienu cTpoeHMsl Ta30B, KUAKOCTEH U TBEPABIX TeN U 0OBICHEHHE CBOMCTB
BEIIIECTBA HA OCHOBE 3THX Mojieniel. Macca u pa3mepsl MosieKy (atoMoB). KonmnuecTBo BemecTsa.
[TocrossnHas ABorajpo.



TernoBoe paBHoBecue. Temmeparypa u crnocoObl e€ m3mepenus. lllkama Temmeparyp
Llenbcus.

Mopeinb neanbHOro ra3a B MOJIEKYISIPHO-KMHETHYECKON TEOPUU: YACTULIBI I'a3a ABUKYTCS
Xa0TUYECKHU U HE B3aUMOICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Kianeiipona. AOcoitoTHas Temmeparypa
(wkana Ttemmneparyp KenpBuna). 3akon J[lanbroHa. HM3omporecchl B MJ€aIbBHOM Ta3ze C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpencTaBieHHe W30IPOIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBs13p MEXK Iy IaBICHUEM U CPEIHEN KHHETUYECKON SHEPTUeH OCTYNaTeIbHOIO TEIIOBOTO
JIBYDKEHUS MOJIEKYJI M/1€aIbHOTO Ta3a (OCHOBHOE YPaBHEHHUE MOJIEKYJIIPHO-KHHETUYECKON TEOPHHU
UJICaTbHOTO ra3a).

CBsi3b  aOCONIOTHOM  TeMmmepaTrypbl TEPMOJAMHAMHYECKOH CHCTEMBI CO  CpEIHEH
KMHETUYECKOM SHEpruel MOCTyNnaTeIbHOIO TEIUIOBOTO JBUKEHNUS €€ YaCTHL.

TexHuueckue yCTPOHCTBA W TEXHOJIOTUYECKHE TIPOLECCH: TEPMOMETp, Oapomerp,
IIOJIy4YEHUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Moznenu 1BUKEHUS 4acTuUll BEIIECTBA.

Mogens OpOyHOBCKOTO JBUXKEHUS.

Buneoponuk ¢ 3anuchbio peaqbHOro OpOyHOBCKOTO JIBHXKEHUSI.

Juddyzus xuakocreit.

Mogaens onbira IlTepHa.

[IputsxeHne MOJIEKYII.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Habmtonenue u nccieaoBaHue H30IpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

HccnenoBanue nporecca yCTaHOBIIEHUS TEIUIOBOTO PABHOBECHUS NPHU TEINIOOOMEHE MEXY
ropsiue ¥ XOJOIHON BOJOM.

N3ydyeHue wu30TEpMHUECKOTO Tporecca (PEeKOMEHIOBAaHO HCIOJb30BaHUE IUPPOBOI
nabopaTopun).

N3yuenue wu3oxopHoro mpouecca. H3ydenue

n300apHOTO Mpolecca.

IIpoBepka ypaBHEHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunboi.

Tepmonunamuueckas (T]]) cuctema. 3amanne BHENTHUX YCIOBUN JJISI TEPMOIMHAMHYECKOM
cucteMbl. BHemHne n BHyTpeHHHE napameTpsl. [lapaMeTpsl TEpMOIMHAMUYECKON CHCTEMBI KaKk
CpEIHHME 3HAYECHUS BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano tepmoanHaMuku. CaMONPOU3BOJIbHAS PEAKCALUs TEPMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens uacalbHOrO Tra3a B TEPMOJUHAMUKE — CHCTEMa YPaBHEHMN: YypaBHCHHUE
MenpeneeBa—Knanelipona U BbIpaK€HUE i1 BHYTPEHHEH 3HEPIUU. Y CIOBUS NMPUMEHMMOCTH
9TOM MOJENM: HU3Kas KOHLIEHTpalus 4YacTWll, BBICOKHE TeMIeparypsl. Bbipaxkenue s
BHYTPEHHEHN YHEPIrUU OAHOATOMHOI'O UICAIBHOIO rasa.

KBa3ucraTnueckne u HECTATUYECKUE MPOLIECCHI.



OneMeHTapHas paboTa B TepMoIuHaMuKe. Berancienue paboTsl 1Mo rpaduky mporecca Ha
pV-auarpamme.

Temnonepenaua kak cnoco® HM3MEHEHHsS BHYTPEHHEW SHEPruu TEPMOJAMHAMUYECKOM
cucTeMbl 6e3 coBepieHus: paboThl. KOHBEKINS, TEIIONPOBOJHOCTD, U3yUCHHUE.

KommuectBo Ttemnorel. TermnoémkocTs Tena. YaenbHas W MOJISIPHAsS TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenbHas TEIIOTa CropaHus ToIuiMBa. Pacuér kommyectBa
TEIJIOTHI IpH Terutonepenaue. [lonstue o6 aguabaTHOM mporiecce.

I[1epBblii 3aKk0H TepMoAMHAMUKU. BHyTpeHHsst sHeprus. KonndecTBo TemnoTel 1 paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEHN HEPIruU TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMMKHM [UIsl PABHOBECHBIX IIPOLIECCOB: YEpPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMbl IPOXOJUT E€AMHCTBEHHas aauadara.
AOGcomtoTHas TemrepaTypa.

Bropoii 3ak0H TepMOJAMHAMMUKU AJi1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO IEPEAATh
TEIUIOTY OT Oojiee XOJIOAHOrO Tena K Oonee HarpetoMy 0Oe3 kommencaruu (Knaysuyc).
HeoOpatuMocTh NpUpOIHBIX MPOIIECCOB.

[Tpuniune! aeiictBus TemaoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KII. [{ukn Kapno.

DKOJIOTMYECKHUE aCHEKThl UCIOIb30BAHMS TEIUIOBBIX JABUraresiei. TeraoBoe 3arpsa3HeHue
OKPY’KaroIllel CPebl.

TexHnyeckue ycTpoiCTBa M TEXHOJIOTMYECKHE MPOLECCHl: XOJOAUIbHUK, KOHIUIMOHED,
IU3eIbHBIA W KapOIOpaTOpPHBIM JBHUraTesyd, mapoBas TypOHHaA, IOJY4YEHHE CBEPXHMU3KUX
TeMIIepaTyp, YTHUIW3AUsA «TEIUIOBBIX» OTXOJOB C MHCIOJIb30BaHUEM TEILUIOBOTO HACOCa,
YTUJIN3alKs OMOOPraHUYECKOro TOTIMBA JJI BEIPAOOTKH «TETJIOBOM» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temnepatypsl Ipu ainadaTHueCcKOM pacIIMpEHUH.

Bo3nymHoe orauso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

WccnenoBanue aquabaTHoro mporecca.

KomMmmbroTepHble MOJIeH TEIIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomeol, npaKmMuKym.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mnporecca.

N3ydyeHne B3aMMOCBSI3U DHEPIHMM MEKMOJIEKYJSIPHOTO B3aUMOACHCTBHSI M TEMIIEPATypPhl
KUIICHUS >KUIKOCTEMN.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwi.

[TapooOpa3zoBanne u KoOHAeHcauus. lcmapeHue M KUINEHHE. YenbHas TeIuioTa
napooOpazoBaHMsL.

Hacepiiennele u HEHaCBILICHHbIE napsl. KauecTBeHHas 3aBUCHUMOCTh
IUIOTHOCTH U JIaBJICHUS HACBHIIIEHHOTO Tapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyPhl KUIICHHUS OT 1aBICHUS B )KUJKOCTH.

BrnaxxnocTs Bo3myxa. AGCONIOTHAs M OTHOCUTEIIbHAS BIAKHOCTb.



Teépmoe Teno. Kpucramnuueckrne u amopdHbie Tena. AHU3OTPOIHUS CBOWCTB KPUCTAIUIOB.
[TnaBnenue u KpucTaUIM3auus. Y IesbHas TeruioTa riasneHus. Cyonumarus.

Hedopmaruu tBEpHoro tena. Pacrsokenwe u cxkarue. Caur. Moayne HOwra. Ipenen
yInpyrux aedopmaruii.

TemmoBoe pacmupeHne KUAKOCTEH U TBEPIBIX Tel, 00bEMHOE M JTUHEHHOE pacIInpeHue.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHUH YacTHUI] BEIECTBA KaK MPUYNHA TETJIOBOTO PACIIMPEHUS TEIl
(Ha KaYECTBEHHOM ypPOBHE).

[TpeoOpaszoBanue sHeprun B (ha30BBIX MEPEX0ax.

YpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTshKeHHE. KoadduineHT nmoBepxXHOCTHOTO HaTskeHUs. KanumispHbie
siBiIeHUs. J{aBlieHHe 1o UICKPUBIEHHON MOBEPXHOCTHIO Kuakoctu. ®opmyna Jlamnaca.

TexHuueckue ycTpoCTBA UM TEXHOJOTMYECKHE TMPOLECCHhl: JKUJIKHE KPHUCTAILIBI,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TemoBoe pacmmpenue.

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJICHUH.

W3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMU TIEHKAMH.

CwmauuBaHue.

Kanunnsipusie siBneHus.

Moeny HEeHbIOTOHOBCKOM KUAKOCTH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

WccnenoBanue HarpeBaHusl U IUIABJIEHUS KPUCTAIIMYECKOTO BEIIECTBA.

Buner nedopmanuid.

HabGmronenue mansix gedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenne yaenbHOU TEIIOTHI IIJIaBICHUS JIbJA.

N3yueHne CBOMCTB HACHIIIEHHBIX MTapOB.

N3mepenue abCoMOTHOM BIaXXKHOCTH BO3/yXa U OIIEHKA MacChl MapOB B IOMELICHHUH.

N3mepenne kod¢duimerTa moBepXHOCTHOTO HATSHKEHHUS.

N3amepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIiil pe3MHOBOIO 00pa3iia OT MPUIIOKEHHOW K HEMY
CHJIBL.

Pasznea 4. duekTpoauHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnekTpr3anus TeJl U €€ MPOSBICHUs. DJIEKTPUUYECKHUM 3apsa. [[Ba BHIA 3JIEKTPUYECKUX
3apsa0B. [[pOBOTHUKH, AUIEKTPUKHU U TTOTYNPOBOHUKU. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumopeiictsue 3apsioB. Toueunsle 3apsaasl. 3akoH Kynona.

Onexrpuueckoe nojie. Ero aelictBue Ha 31E€KTPUUECKUE 3apsbl.

Hanpsokéanocts  anekrpuueckoro mons. [IpoOubiit 3apsn. JluHum HanpspkEHHOCTH
ANEKTpUYECKOro 1nosist. OQHOPOIHOE ANEKTPUUYECKOE TTOJIE.



[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO NOJsl. Pa3HOCTh MOTEHLMANOB U HaIPSKEHUE.
[TorenmanpHas 3HEprus 3apsaa B JJIEKTPOCTATUYECKOM MoJie. [ToTeHnHan 31eKTpoCcTaTHYeCKOro
niosist. CBsi3b HAPSKEHHOCTH TOJISL K PA3HOCTHU MOTEHIIUAIIOB JUISl QJIEKTPOCTATUYECKOTO MOJIs (KaK
OJIHOPOJIHOTO, TaK U HEOJHOPOJIHOTO).

[IpuHUUMI Cyneprno3uiuu JIEKTPUUECKUX MOJCH.

[Tone ToweuHoro 3apsaa. [lome paBHOMepHO 3apsbkeHHOH cdepsl. [lome paBHOMEpHO
3apshKkeHHOro 1o 00BEMY mmrapa. I[lose paBHOMEPHO 3apsKEHHON OECKOHEUHOU IIIOCKOCTH.
Kaprunsl nMHUI HanpsHKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHUIUATIBHBIX IOBEPXHOCTEH.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JIE. Y CIOBUE PABHOBECUS 3aPsJI0B.

JIMDIIEeKTPUKH B 3JIEKTPOCTATUUECKOM I0JI€. [[uanexkTpuyeckas MpoHUIIaeMOCTh BEIIECTBA.

Konpnencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA. DIAEKTPOEMKOCTD INTIOCKOTO KOH/IEHCATOPa.

[TapannenpHoe  coenuHeHHe  KoHjJeHcartopoB.  IlocienoBarenbHOE — COeIMHEHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBrKeHre 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHnueckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: 3JIEKTPOCKOI, JIEKTPOMETD,
ANEKTPOCTATHYECKAS 3alIUTa, 3a36MIICHUE JJIEKTPOIPHUOOPOB, KOHACHCATOPHI, reHepaTop Bau ae
I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

DIEeKTPUYECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DIEeKTpUYECKOe MOJIEe JBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpoctaTuaeckoro reueparopa (Ban ne ['paada).

[IpoBOHMKY B 3IEKTPUUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

YCTpOoHCTBO U IEUCTBUE KOHAEHCATOPA ITIOCTOSHHON U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTB JIEKTPOEMKOCTH IIJIIOCKOT0 KOHJIEHCATOPA OT IJIOIIAIH JIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus AEKTPUUECKOT0 MOJIs 3apsyKEHHOT0 KOHIEHCATOPA.

3apsiika U pa3psiika KOHIeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

OreHKa CHJI B3aUMOICHCTBUS 3apSKCHHBIX TEJT.

HalGmronenue nmpeBpalieHus: YSHEPTUU 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO U3ITYUCHUS
CBETOAMO/IA.

N3yuenune nmporekaHus TOKa B LIETIH, COAEPIKAIIEH KOHIEHCATOP.

Pacnipenenenrie  pa3HOCTH TOTEHIMATIOB (HANPSDKEHHUSI) TMPU  TOCIEIOBATEIILHOM
COEIMHEHUH KOHAEHCAaTOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. llocmoannwlil d3neKmpuydecKuil mok.

Cuta Toka. ITocTOSAHHBIN TOK.

VYcnoBus CyIIECTBOBAaHUSA TOCTOSIHHOTO —3JEKTPUYECKOTO ToKa. VICTOYHUKH TOKa.
Hanpsixenne U u D/1C E.

3akoH OMa Jy1sl ydacTKa Lenu.



DNEKTPUUECKOE COPOTUBIEHHUE. 3aBUCUMOCTb COIIPOTUBIIEHHS OAHOPOJHOIO IPOBOAHMKA
OT €r0 JJIMHBI U IUIOIIAIN [TIONIEPEYHOTO CEYEHUS. Y IeIIBHOE CONIPOTUBIICHHUE BEILIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMELIAHHOE COCUHEHNE ITPOBOIHUKOB.
Pacuér pa3BeTBiE¢HHBIX dnekTpuueckux neneil. [Ipasuna Kupxroga.
PaGora anekrpudeckoro Toka. 3akoH J[xoyms—JIenna.

MoIHOCTb 31EKTPUYECKOr0 TOKA. TeroBast MOLTHOCTG, BbIJENsIEMasi Ha PE3UCTOPE.

O/1C u BHyTpeHHEe CONTPOTUBIICHUE UCTOYHHKA TOKA. 3aKoH OMa /7151 MOJTHOM (3aMKHYTOM )
3JIEKTPUYECKOM e, MOIIHOCTh UICTOYHUKA TOKA.
Kopotkoe 3ambikanue.

Konznencarop B Lienu noCTOSIHHOTO TOKa.

TexHuueckue ycTpoiicTBa U TEXHOJIOTHYECKUE IPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PeocTarT,
CU€TUUK IEKTPUUECKON IHEPTUH.

Hemoncmpayuu.

W3mepenune cuiibl TOKa U HallPSDKEHHS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsOKEHUS JJIs PE3UCTOpPa, JIAMIIbI
HaKaJMBaHUS U CBETOAMO/A.

3aBHCUMOCTh COINPOTHBIICHUS IMIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAIA
MONEPEYHOr0 CEUYEHUsl U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT CONPOTUBIIEHUS IPU TOCTOSIHHOM HAIPSKEHUU.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHH€ TajlbBAHUYECKOTO 3JIEMEHTAa U OICHKa
BHYTPEHHETO COIPOTUBIICHUSI.

Crnioco0Osl coenHeHns: UCTOYHUKOB Toka, DJIC Garapeil.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKIY MOJIOCAaMU UCTOYHUKA TOKA OT CUJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMenIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro ConpoTUBIEHHUS POBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS 11 JJaMITbl HAaKaJIUBaHMSL.

YBenuueHue npesenna u3MepeHus amrnepmeTpa (BoJbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHNS HCTOYHUKA TOKA.

HccnenoBanue 3aucumoct 3/1C ranbBaHUYECKOI0 3JIEMEHTA OT BPEMEHHU IIPH KOPOTKOM
3aMBbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKAY IOJIOCAaMU UCTOYHUKA TOKA OT CHUJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvlx cpeoax.

DnekTpuueckas MPOBOAMMOCTh Pa3IUYHBIX BELIECTB. OJEKTPOHHAs MPOBOAMMOCTh
TBEPABIX ~ METAJIOB.  3aBHUCHUMOCTh  CONPOTHBIICHHS  METAJUIOB  OT  TEMIIEpaTyphl.
CBepXIpoBOANMOCT.

DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonHuknu. CoOCTBEHHass W HIPUMECHAas IPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-niepexoa. [ToynmpoBoIHUKOBBIE TPHOOPHI.



DNEKTPUUECKUH TOK B 3JIEKTPOIUTAX. DJIEKTPOIUTHUECKAs AMCCOLMALMS. DIEKTPOIM3.
3axonbl Dapazest ISl 3JIEKTPOIH3a.

OnexTpuueckuid TOK B Tazax. CaMOCTOATENBHBII M HECAMOCTOATEIBHBIM Pa3psl.
PaznuuHble TUIIBI cCaMOCTOATENBHOTO pa3pana. Monuus. [lnazma.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: Ta30pa3psIHbIE JaMIIbl,
ANEKTPOHHO-Ty4YeBasl TPYOKa, MOIYIMPOBOAHUKOBBIC MPUOOPHI: TUOJ, TPAH3UCTOP, (POTOMAUOM,
CBCTOAMON, rajljbBaHHKa, pa(i)I/IHI/IpOBaHI/Ie MEIU, BBIIIJIaBKa AJIFOMHHUA, QJICKTPOHHAA
MUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCHMOCTbH CONIPOTHBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

3akoHbl anekTponusa dapanes.

HckpoBoii pa3psii U IpOBOAUMOCTh BO3/1yXa.

CpaBHeHHUE POBOIMMOCTH METAIIJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSS TPOBOIUMOCTD JAHO/IA.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.
HaGirotenue amektposusa.

W3mepenue 3apsiia OJHOBAJIICHTHOTO HOHA.

HccnenoBanre 3aBUCUMOCTH COITPOTHUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYpPHI.

CHATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Pu3nyecKuil NPaKTHKYM.

CrniocoObl n3MepeHust (U3MUECKUX BETUYUH C UCIIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX
U3MEpPUTENIbHBIX TMPUOOPOB U  KOMIIBIOTEPHBIX JaTUYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  M3MepeHMi  ¢u3ndeckux BenuuuH. OIleHKa TIpaHUIl
MOrPEIIHOCTEN.

ITpoBeeHne KOCBEHHBIX U3MEPEHUH, UCCIIEJOBAHUH 3aBUCUMOCTEN (PM3NUECKUX BEIUYMH,
IIPOBEpKa NMPEITIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKHX pa3jenax
«Y4eHNYeCKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pabOThI, TPAKTUKYMY).

MexnpeamerHblie CBA3H.

N3yuenne kypca ¢usuku yrinyonéHHoro ypoBHs B 10 kiacce ocymiecTBISETCs ¢ y4ETOM
COJZIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcamMu MaTeMaTHKH, OWOJIOTHM, XHMHUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle noHAMUA, C6A3AHHBIE C U3YUEHUEM MEMO006 HAYYHO20 NOZHAHUA:
SBJICHHE, HAY4YHbIM (pakT, TuUmoresa, (Qu3MUecKas BEJIWYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, MOJENb, U3MEPEHUE, TOTPELTHOCTH U3MEPEHUN, U3MEPUTEIILHBIE
npubopsl, nudposas saboparopusi.

Mamemamuka: penieHue CcucTeMbl ypaBHeHMH. JluHeliHas QyHkius, mnapabona,
runepOoa, ux rpaduku u cBoicTBa. TpuroHomerpudeckre QyHKIMHU: CHHYC, KOCHHYC, TAaHTEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. BEKTOpHl M MX NPOEKUHUH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHUE B XKMBOM mpupone, 1udpdysus, ocMoc, TENI000MeH
KHUBBIX  OpraHM3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXarolled  Ccpedbl,  YTHIIM3aLus



OMOOPraHNYECKOr0 TOIUIMBA U BBIPAOOTKM «TEIUIOBOW» W DJIEKTPOIHEPTUH, MMOBEPXHOCTHOE
HaTSOKEHHME U KallWJUIAPHBIE SIBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBJICHUSI B )KUBOM PUPOJE.

Xumua: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAs Macca, MOJIy4YeHUE HAaHOMATEPUaJIOB, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEN U
ra3oB, JKUJKHE KPHUCTAJJIbl, JJEKTPUUYECKHE CBOMCTBA METAUIOB, JJIEKTPOJIUTHYECKAS
JUCCOIAaMs, TAIbBAaHUKA, YIIEKTPOHHASI MUKPOCKOIIUSI.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHKe IBIKEHUI C UCIIOIB30BAHHEM MEXAHU3MOB, YUET CyXOro U
KHUJAKOTO TPEeHHsT B TEXHUKE, CTaTHUYECKUE KOHCTPYKIUHU (KPOHILUTEHH, peméryarbie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHHUS MEXaHUKH B TEXHUKE (THPOCKOI, BOJIOMET
W JIpyrue), JIBUTATellb BHYTPEHHETO CrOpaHus, MapoBas TypOWHa, OBITOBOI XOJOIMIBHUK,
KOHJIULIUOHEP, TEXHOJIOTMM IIOJNYYEHUs COBPEMEHHBIX MaTepUaJoB, B TOM  YHUCIE
HAaHOMAaTepUaAIOB, W  HAHOTEXHOJIOTMM,  DJIEKTPOCTATHYECKas  3allHTa,  3a3€MIICHUE
AJIEKTPONIPUOOPOB, Ta30pa3PsAHBIE JAMITBI, IOTYIIPOBOTHIUKOBBIE MPHOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMozeicTBue MOCTOSHHBIX MarHUTOB M IPOBOAHUKOB C TOKOM. MarHutHOe Imose.
Bekrop maruuTHOM MHAYKUMH. [IpuHIUI Cynepno3UUU MarHUTHBIX Mojed. JIMHUU MarHuTHON
UHIYKIIHH.

MarsHuTHOe 1oJ€e NMPOBOAHUKA C TOKOM (IPSMOro NMPOBOAHUKA, KAaTYHIKH U KPYrOBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb.

Cuna Jlopenna, e€ HampaBieHHEe M MOAYNb. JIBM)KEHHE 3apsDKEHHOM 4YacTHULBI B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

MaruutHoe nosne B BeniecTse. @eppoMarHeTKy, napa- 1 IMaMarHeTUKH.

TexHnueckue ycTpoWcTBa M TEXHOJIOTMYECKHE IMPOLECCHI: NPUMEHEHHME IOCTOSHHBIX
MarHuTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIbTHUMETp, AJIEKTpOABHraTenb SkoOu, ycKopuTeln
2JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMII WHIYKIMM MarHUTHOTO TMOJSI IOJIOCOBOTO M IOJAKOBOOOpPA3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHuU# MarHMTHOM MHAYKUMU TOJS JUIMHHOTO TPSIMOIO IPOBOAHHMKA U
3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

HabnroneHune nBuxkeHHs MydKa 3J€KTPOHOB B MATHUTHOM I10JIE.

[TpuHIUn NefCTBUS AIIEKTPOU3MEPUTEIIEHOTO TPUOOPA MATHUTOIIEKTPHUECKON CUCTEMBI.

Yuenuueckuit 3xkcnepumenm, nabopamopmvie padomasl, nPAKMUKYM.
HccnemoBanrie MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB.



HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

UccnepoBanue 1ecTBUSI MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amnepa.

N3yuenue 3aBUCUMOCTH CHIIbI AMIIepa OT CHJIBI TOKA.

OrnpezenieHre MarHUTHOM MHAYKIIMM HAa OCHOBE U3MEPEHHUS CHIIBI AMIiepa.

Tema 5. Inexmpomaznumnan uHOYKUus.

SIBnenue anexkTpoMarHuTHOM HHAYKIMU. [[0TOK BekTopa MarHuTHOM MHAYyKIuu. 3/1C
WHIYKIIAA. 3aKOH dJIeKTpoMarHuTHoW uHaykuuu dapajnes. BuxpeBoe anekTpuueckoe mosie.
Toku dyko.

O/JIC uHAYKIMY B IPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJTHOM MarHUTHOM ITOJI€.

IIpaBuio Jlenua.

WNuaykruBHocTs. KaTylika MHAYKTUBHOCTH B IIETIH MTOCTOSIHHOTO TOKA.

Asnenue camonnaykuuu. C caMoOMHIyKIUN.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHu4eckue ycTpocTBa U TEXHOJIOTUYECKUE MTPOIIECChl: MHIYKIIMOHHAS T1€4Yb, COJICHOMI,
3aIIUTa OT DJIEKTPU3AIUHU TEJ NMPHU ABUKEHUU B MArHUTHOM T10JI€ 3€MJIU.

Jemoncmpayuu.

HaGimrotenue SBiIeHHSI 3JICKTPOMArHUTHON HHTYKITHH.

Uccnenoanue 3aBucumoctu DJIC UHAYKIIMKA OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO TTOTOKA.

IIpasuio JleHua.

[Tagenne MarauTa B alFOMUHUEBON (MeAHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aucumoctdt 3/1C caMOMHIYKIHUHA OT CKOPOCTH M3MEHEHHUs CHIIBI TOKA B
LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

UccnenoBanue siBIEHUS SJI€KTPOMAarHUTHON WHIYKITUH.

Ornpezenenne WHIYKIIUA BUXPEBOT'O MATHUTHOTO TIOJIS.

UccnenoBanue siBneHUs CAaMOMHIYKIUU.

COopka Mo/IeTTH 2IIEKTPOMAarHUTHOTO TeHepaTopa.

Pasnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebartenbnas cuctema. CBOOOIHBIE KOEOAHMUS.

lapmonnueckue  konebGanus.  KuHemarnueckoe W JAMHAMUYECKOE  OIMHCAHUE.
DHepreTU4ecKoe onucaHue (3aKOH COXPaHEHUsI MEXaHUYECKOM sHepruun). BeIBo TuHaMHUUYeCKOro
OTHMCaHUs TAPMOHHYECKUX KOJICOAHHH U3 UX SHEPTeTUYECKOT0 U KHHEMAaTUYECKOTO OTIHCAHMUS.

Amrmutyna u ¢aza konebanuii. CBsA3b aMILTUTYIbl KOJNECOAHWA HMCXOTHOW BEIUYUHBI C
aMIUTUTYIaMU KoJie0aHui € CKOPOCTH M YCKOPEHHUSI.

Ilepuon u yactota kosnebanuit. [lepnon ManbIX CBOOOAHBIX KOJEOAHUI MaTeMaTHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX KOIeOaHMIA IPYKUHHOTO MasiTHUKA.

[TonsaTue o 3aTyxaronmx Konebanusx. Beiyxaenusie koneOanus. Pezonanc. Pesonancuas
KpuBasi. BiausiHue 3atyxaHust Ha BUJl PE30HAHCHOM KPUBOW. ABTOKOJICOaHUSI.



TexHuueckue yCTpOMCTBa M TEXHOJIOTMYECKHE IPOLIECCHl: METPOHOM, 4Yachl, Kadellu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch KoaeOaTeIbHOr0 IBUKCHHUS.

Hab6mronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOaHU Ipy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxammux KojaeOaHUH W 3aBUCHMOCTH TIEpHojia CBOOOIHBIX KOJIeOaHMiA
OT COINPOTHBIICHHUS.

HccnenoBanue kojiebaHWN TIpy3a Ha MACCHBHOM TPY)KHHE C IEIbl0 (HOPMHUPOBAHHS
MPEACTABICHUH 00 UICATBPHOW MOJIEIH MPY>KUHHOTO MasiITHUKA.

3aK0H COXpaHEHHUs SHEPTUH MPH KOJICOAHHIX Ipy3a Ha MPY>KUHE.

HccnenoBanue BBIHYKIEHHBIX KOJIEOaHHIA.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomoi, nPAKMUKYM.

W3mepenue neproaa cBOOOIHBIX KOJIeOAHUI HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB ABM)KEHUS Tela B X0J1€ K0JIeOaHUM Ha yIIpyroMm MojBece.

W3ydeHnue qBUKEHHSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTYXaIOLUIUX KOJIeOaHUH.

HccnenoBanue BbIHYXKICHHBIX KOJIeOaHUH.

Tema 2. dnexkmpomaznummnbsie Ko1e0aHUA.

KonebarenbHbiit koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOJle€OaHMS B HJI€ATIBHOM
KonebarenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYIbl 3apsijia KOHAEHcaTopa ¢
aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUHU B UACATILHOM KOJeOaTeIbHOM KOHTYpE.

3aryxamomue d3JIeKTPOMarHUTHbIE KoJeOaHusd. BbIHYXIEHHBIE 3JIE€KTPOMarHUTHbIE
KoJIe0aHus.

[TepemenHbIii TOK. MOITHOCTH TEPEMEHHOTO TOKAa. AMIUIMTYTHOE W JIEUCTBYIOIICE
3HAYEHHUE CUJIbI TOKA U HANPSKEHUS MPU pa3IndHON (popMe 3aBUCUMOCTH NTEPEMEHHOTO TOKA OT
BpPEMEHH.

CunyconaabHbIN IEPEMEHHBIN TOK. Pe3UCTOp, KOHAEHCATOP U KaTyllIKa NHIYKTUBHOCTH B
LIENU CUHYCOUJJAJIbHOT'O IEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKEHUH.

Wneanbubiii Tpancdopmatop. [IponsBoacTBo, mnepenaya U MOTpeOsIeHHE 3IEKTPUUECKOM
SHEPTrUH.

DKOJIOTUYECKHE PHUCKU IPU MPOU3BOACTBE AIEKTpO3HEpruu. KynpTypa HCIONIb30BaHUS
AJIEKTPOIHEPIHU B ITOBCETHEBHOM KU3HH.

TexHudeckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOILECCHI: JIIEKTPUYECKUH 3BOHOK,
TeHEPATOP MEPEMEHHOI0 TOKA, JUHUU AIIEKTPOIIepeaay.

Hemoncmpayuu.

CBoOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcumsuiorpaMMsbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXarOMMX 3JIEKTPOMArHUTHBIX KOJIEOaHHH.

Mozenb 31eKTpOMarHUTHOIO TeHepaTopa.

BrIHyX1eHHBIE CHHYCOHIaTbHbIE KOJIEOaHMUs.



Pe3ucrop, kaTyiika HHIYKTUBHOCTA U KOHAEHCATOP B LIEMIH IIEPEMEHHOTO TOKA.

Pe3onanc npu nocnenoBaTeNbHOM COEAMHEHHHM PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJIEHCATopA.

YCTpOHCTBO M IPUHIIUIT ACWCTBUS TpaHchopmaropa.

Mopeinb TuHUU IEKTPOIIepEaadH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomoi, nPAKMUKYM.

N3zyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOI0 TOKa 4yepe3 IOCIENOBaTEeIbHO COCIUHEHHBIE KOHJIEHCATOP,
KaTyLIKy U PEe3UCTOP.

HabnroneHue 371eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENHU IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKMpoOMAZHUMHbLE 60JIHDL.

MexaHn4ecKue BOIHBI, yCIOBUS UX pacnpocTpaneHus. [lonepednbie u npo0abHbIE BOTHBI.
[lepuon, CKOpPOCTh pacHpocTpaHeHHs M JuiMHA BOJHBL (CBOMCTBa MEXaHMYECKUX BOJH:
OTpa)KeHHE, TIPeIOMIICHIE, HHTePPEepEHIIHNS U TU(PAKIHSL.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HeHUE OKPYKAIOLIEH Cpe/Ibl.

DNEeKTpOMarHuTHbIE BOJHBI. YCIOBHUS H3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpPHMEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CaoiicTBa DIIEKTPOMArHUTHBIX BOJH: OTPaXXEHHE, MPEJIOMIICHHE, MOJSpU3aIus,
uHTepdepeHus U nudpakuus.

[Ikana 57eKTPOMAarHUTHBIX BOJH. [IpMMEHEHHE SJEKTPOMAarHUTHBIX BOJH B TEXHHKE H
OBITY.

[TpuHIMIBI paAMOCBS3U U TeNeBUeHUS. Patnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHHE OKPYIKAIOIIEeH Cpebl.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHble MHCTPYMEHTHI,
panap, paguMoONpUEMHUK, TEJIEeBH30p, aHTeHHa, TtenegoH, CBY-neus, ynbTpa3ByKoOBas
JMAarHOCTHKA B TEXHUKE U MEJMIIMHE.

Jemoncmpayuu.

OO0pa3oBaHue U pacIpOCTPaHEHHUE TIOTIEPEYHBIX U MPOIOTBHBIX BOJH.

Konebmtomnieecs Te10 Kak MICTOYHUK 3BYKa.

3aBHCHMOCTB JITTMHBI BOJHBI OT YaCTOTHI KOJICOAHMIA.

HaGnroneHne oTpaxkeHus 1 MPeTOMIICHAS MEXaHUUECKUX BOJTH.

Habmonenue nntepdepeHnu U AMPpakiiuy MEXaHUYECKUX BOJIH.

AKYyCTHUYECKHI PE30HAHC.

CaoiicTBa yapTpa3ByKa M €ro IPUMEHEHHE.

HaOnroneHne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW W YacTOTOM
KOJIEOaHUH.

HccnenoBanne  CBOMCTB — AJIGKTPOMAarHUTHBIX —~ BOJIH:  OTpaK€HHE, IPEIOMIICHUE,
noJsipusanus, Tudpakuus, uHTepdepeHus.

OobHnapyxeHue HH(PaKpacHOTo U YIbTPa(hUOIECTOBOTO U3ITyYCHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaul, npaKmuxKym.
N3ydeHue nmapaMeTpoB 3BYKOBOM BOJIHBI.



N3yuenue pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamosinHENHOE pacpOCTpaHEHHE CBETa B OAHOPOIHOW cpene. Jlyd cBera. ToueuHblid
HCTOYHUK CBETA.

OtpakeHre cBeTa. 3aKOHBI OTpakeHus cBeTa. IlocTpoeHue n300pak€HUH B TUIOCKOM
3epkaiie. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3akoOHBI TPEJIOMJICHHS CBeTa. AOCOJIOTHBIA  ITOKa3aTelb
npenomiieHns. OTHOCHUTENBHBIM TMOKa3aTenb MpeioMiacHus. [IOCTOSIHCTBO 4YacTOTHI CBETa M
COOTHOIIICHUE JITMH BOJIH TPH IEPEX0JIe MOHOXPOMATHYECKOIO CBETa Yepe3 T'PaHMILy pas3jena
JIBYX ONTHYECKUX CPEI.

Xon nyyeit B npusme. Jucnepcust ceera. CiaoxHbli coctaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MoJaHOro BHyTPEHHETO OTPAKECHMS.

Cobuparomue u pacceuBarouie JuH3bl. ToHkasg suH3a. DOKYCHOE pACCTOSIHHME U
ONTUYECKasl CHUJIa TOHKOH JHMH3BI. 3aBUCUMOCTH (DOKYCHOTO PAaCCTOSIHUSI TOHKOW CeprUIecKou
JIMH3bI OT €€ FEOMETPUM U OTHOCUTENILHOTO IOKA3aTeNs IPEeIOMIICHUS.

@opMyIia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

Xon Jyya, IpOoLIEIIEro JIUH3Y M0/ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOH OCH.
ITocTpoeHne n300pakeHU TOUKU M OTpe3Ka MPSIMOM B COOMPAIOLINX U PACCEUBAIOIINX JIMH3AX U
UX CUCTEMaX.

Onrtuyeckue npudopsl. Paspemaromnias cnocoOHoCTh. ['11a3 Kak onTHyeckas cucreMa.

IIpenensl IPUMEHUMOCTH FT€OMETPUUECKON ONTHUKH.

BonnoBast ontuka. HWHrepdepenuuss cBera. KorepeHTHble HCTOYHUKU. Y CIOBHSA
HaOJI0ACHNSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EPEHLIMOHHOM KapTHHE OT ABYX KOI'€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Kjaccnueckux MHTEP(PEPEHLINOHHBIX CXEM.

Hudpakius cBeta. JudpakuuoHHas pemeérka. YcioBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB ITpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOICTBA M TEXHOJOTMYECKHE IPOLIECCHl: OYKH, JyIa, MEepUCKOIl,
¢doToanmnapar, MUKpOCKOIIL, MPOEKIIMOHHBIHN anmnapart, IPOCBETICHUE ONTUKH, BOJOKOHHAS ONTHKA,
I pakMOHHAs PeIETKa.

Hemoncmpayuu.

3aKOHBI OTPa’KEHUs CBETA.

HccnenoBanue npenomMiIeHNs CBETA.

HabmroeHue moinHoro BHyTpeHHETr0 OTpaXkeHus. Mojiesib CBETOBO/IA.

HccnenoBanue xoja CBETOBBIX MyYKOB yepe3 IUIOCKONapasuIeIbHYIo
IUIACTUHY U MIPU3MY.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Moaenn MEUKpPOCKOIIA, TeIECKONa.

Hab6mronenue natepdepeHimu ceera.

Habnronenue BeToB TOHKUX TUIEHOK.
Habmtonenue nudpaxuuu cera.
W3yuenne quQpakinOHHON PEIIETKH.
Habmtonenue nupakiimoHHOTO CIIEKTpa.
HaGmonenue aucnepcuu cBera.



Habnronenue nmonsipu3ayu cBeTa.
[IpuMeHeHne noAsIPOUI0B JJI U3YyUYEHUS MEXAHUUYECKUX HAMPSKEHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokaszarens IpeJoMIeHUS CTEKIIa.

HccnenoBanue 3aBUCMMOCTU (DOKYCHOTO PacCTOSIHUS OT BelllecTBa (Ha MpUMEpE >KUIKHUX
JINH3).

N3mepenne poKyCcHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonydyenue n300paxkeHus B CUCTEME U3 INIOCKOTO 3epKalia U JINH3HI.

[Tonydenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHncTpynpoBanue TenecKOnu4ecKiX CUCTEM.

Ha6monenue nudpakuuu, nHTEphEepeHINN U TOISpU3aIIH CBETA.

N3ydenue monspusanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU JUDIIEKTPHKA.

N3ydenue nutepdepeHIuu 1a3epHOro U3JIyueHUs Ha ABYX LIENSX.

HaGurotenue aucriepcum.

HaGmonenue u uccnenoBanue TG pakiimOHHOTO CIIEKTpA.

N3mMepenne 1iMHbI CBETOBOM BOJIHBI.

[lonyueHune cekTpa U3Iy4yeHus: CBETOAMO0/1a IIPU TOMOLIHN TU(DPAKLIUOHHON PEHIETKY.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'panunel NPpUMEHUMOCTH KJIACCMYECKOM MexaHuku. llocTynaTsl crienuanbHONH TEOpUHU
OTHOCHUTEJIbHOCTH.

[IpocTpaHCTBEHHO-BpEMEHHOM WHTEpBal. [TpeobpazoBanus Jlopenua.
Vcnosue MMPUYIUHHOCTH. OTHOCHUTENLHOCTD OOAHOBPEMCHHOCTHU. 3aM€I[J'ICHI/IC BpPEMCHHU U
COKpAICHUE JUIMHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsI3b MaccChI € 3H€pFH€I>i U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHUIIHI. 3Hepr1/1$[ IIOKO4I.

TexHnueckne yCTpOfICTBa N TEXHOJOTHYCCKUC TIPOUECCChI: CIIYTHHKOBBLIC HpI/IéMHI/IKI/I,
YCKOPUTEIIHN 3apsSKEHHBIX YaCTHII.

YdeHnueckuit 3KCIIepUMEHT, Ja00paTOpHbIe pabOThI, TPAKTUKYM.

OmnpeneneHnue UMITyJIbCa U YHEPTUU PENATUBUCTCKUX yacTUll (1Mo (oTorpadusmM TpeKoB
3apsKEHHBIX YaCTULl B MATHUTHOM TIOJIE).

Pa3nea 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHuo-60ano60il Oyanuszm.

PaBHOBeCHOE TertoBOE M3MyUeHre (M3TydeHHe a0COFOTHO YEPHOTO TeIa).
3akoH cMmemennsa Buna. 'unoresa Inanka o kBaHTax.

®oTOHBI. DHEPTUS U UMITYITLC (POTOHA.

®oroaddext. OnpiTel A. I'. CroneroBa. 3akoHbl GpoTodpdexra. YpaBHeHHE DHUHIITEITHA
s porodaddexra. «Kpacnas rpanuna» hororddexra.

JlaBneHue cBeTra (B YAacTHOCTH, IaBJICHHME CBeTa Ha aOCOJIOTHO NOIJIOMIAIOIIYIO MU
a0COJIOTHO OTpaskaroIlyto moBepxHocTh). OnbiTh I1. H.
JleGenena.

Bonnoseie cBoiicTBa yactull. Bonubl ne bpoins. [[nuna BosHsl e bpoiiis u pazMepsl
00J1acTH JIOKaJIM3aIuu ABHXKYIIEHcs yacTullbl. KopmyckynsspHoBoIHOBOM myanu3M. dudpakims
3JIEKTPOHOB HA KpUCTAJLIAX.



Crnenuduka n3mepenuit B Mukpomupe. CooTHomeHus: HeonpeaenéHuocTei I eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJOTWYECKHE IPOLECCHI: CHEKTPOMETpP, (POTOIIEMEHT,
(dhoTonaTUMK, TYHHEITbHBIA MUKPOCKOII, COJTHEUHAst OaTapesi, CBETOIUO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIICHUS TIOTYIIPOBOJHIUKOB OT OCBEILIEHHOCTH.

CBeTOauOI.

Conneynas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenue nmocrossaaol [Inanka Ha ocHOBe uccnenoBanus Gorodrddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAUO OT HAIIPSKEHMUSL.

Tema 2. @uzuka amoma.

OMnBITHI 1O UCCIICAOBAHUIO CTpOeHUs aToMa. [itaneraprast Moaens atoma Pesepdopra.

[Tocrynarer bopa. M3nyuenue u norinoimieHue (GOTOHOB IpU MEPEXO/Ee aTOMa C OJHOIO
YPOBHS DHEPTHH Ha JAPYTOil.

Bunei criektpoB. CieKTp ypoBHEH 3HEpruu aToMa BOJA0PO/a.

CrioHTaHHOE M BBIHY)KJIEHHOE HU3NTyueHue cera. Jlazep.

TexHuueckue yCTpPOMCTBA M TEXHOJOTWYECKHE MPOLECChl: CHEKTPajJbHbIA aHalu3
(criekTpoCKoM), Ta3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopens onbiTa Pezepdopra.

Habntoienne nuHelyaThIX ClIEKTPOB.

YCTpOUCTBO U IEHCTBHE CYETUMKA HOHU3UPYIOLIUX YaCTHII.

Onpenenenye JJIMHBI BOJIHBI JTa3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HabmtoneHune nuHeuaToro crnekrpa.

HccnepoBanue cnekTpa pa3pexeHHOTO aTOMapHOro BOJAOPOJIa U U3MEPEHUE MOCTOSIHHOM
Pun6epra.

Tema 3. Duszuka amommno2o A0pa u 31eMeHMaPHbLIX YACHUY,.

Hyxnonnas moxens smpa ['elizenOepra—lBanenko. 3apsia sapa. MaccoBoe 4ucio sjpa.
H3oTomsI.

PannoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIM M MO3UTPOHHBIN Oerapacman. ['amma-
W3IIy4eHHE.

3aKOH paJMOaKTUBHOrO pacnaga. PamumoakTuBHBIE H30TONBI B mpupone. CBoicTBa
MOHU3HPYIONIETO U3JIyYeHUs. BiusHue pagnoakTHBHOCTH Ha )KUBbIE OPraHU3Mbl. ECTeCTBEHHBII
¢don uznyuenus. [lozumerpusi.

DHeprusi CBSI3u HYKJIOHOB B sipe. SnepHbie cuibl. [{edexT maccer sapa.

Anepuple peakmuu. Jlenenume wu cuHTe3 sAnep. SpepHbie peakTtophl. [IpoOiemsr
YOPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHME AaCHEeKThl pa3BUTUSA  SIACPHOU
SHEPIeTHUKMU.

Meroabl peructTpanyu U UCCIEI0BAHUS JIEMEHTAPHBIX YACTHIL.



@yHIaMEHTAIIbHBIE B3aUMOACUCTBUA. bapnonbl, Me30HBI U JienTOHBL. [IpencrasieHue o
CranpaptHoit mojenu. KBapk-riirooHHas MOJIEIb aJpOHOB.

®usuka 3a npenenamu CrannapTHod mojenu. TéMHas MaTepus U TEMHas SDHEPIHUs.

EnuHcTBO (M3nyeckoit KapTHHBI MUpA.

TexHnyeckue ycTpolcTBa M TEXHOJIOIMYECKHE MPOLECCHL: JO3UMETp, Kamepa BuibcoHa,
AJCPHBIA  peakTop, TEPMOSAECPHBI peakTop, aToMHass ©Oom0a, MarHUTHO-PE30HAHCHas
ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomaul, npaKmMuKym.
HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).
HccnenoBanue paAnoakTUBHOTO (pOHA C UCHOIB30BAaHUEM JO3UMETpA.

N3ydenue normiouieHus: 0eTa-4acTUl allOMUHHUEM.

Pasjen 8. DiieMeHTHI ACTPOHOMUU U ACTPOPUZMKH.

Otarnbl pa3BUTHs aCTPOHOMHH. [IpUKIaHOE 1 MHPOBO33PEHUYECKOE 3HAYCHUE ACTPOHOMHUH.
[TpruMeHUMOCTH 3aKOHOB (PU3HUKH [T OOBSICHEHHUS TIPUPOIBI KOCMHUYECKUX 0OBEKTOB.

MGTOI[I)I ACTPOHOMHYCCKUX I/ICCHGILOBZlHI/Iﬁ. COBpGMeHHLIe OIITUYCCKHUE TCICCKOIIBI,
panmoTenecKonsl, BHEATMOC(HEpHast aCTPOHOMHSI.

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUE 3BE3/IBI, IUNIAHETHI, MX BHAUMOE JIBHKEHHUE.
ConHeyHast cucreMa.
Comnnne. ConHeuHas akTUBHOCTh. McTounuk sHeprun CostHIa U 3BE3.

3Bé3,I[I>I, HUX OCHOBHBIC XapaKTCPUCTHUKHU. Z[I/Ial“paMMa ((CHeKTpaJ'H)HHﬁ KJIaCC — CBETUMOCTB».
3Bé3I[I>I IJIaBHOM MOCJIE€I0BaTEIbHOCTH. 3aBHCHMOCTb «Macca — CBETUMOCTD) JIJIS 3BE3] TNIaBHOM
IOCICaJ0BATCIBHOCTH. BHYTpeHHee CTPOCHUC 3BE3. COBpeMeHHHe MNpeaACTaBJICHUA O
MPOUCXOKACHUHN U 5BOJIFOITUU COJ'IHI_[a 1 3BE3I. OTaIbl JKU3HU 3BE3.

Mneunsiii [1yTs — Hama ['anaktuka. [lonoxenne u nemxenune Connna B ['anaktuke. Tumnsl
rajakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sApax TalaKTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa66ma. Paz0eranue ranakTuk.

Teopus bosbuioro B3peiBa. PenMkToBOE U3ITydeHUE.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

Hab6mronenus 38€31H0T0 HEOA HEBOOPYKEHHBIM TJIa30M C UCITOJIH30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JIJIs1 OTIPEICTICHUS TIOJIOKEHHST HEOeCHBIX 00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3nusi CeBEpHOTO MOTYIIAPUS U IPKUE 3BE3IBI.

Ha6mronenus B Teneckorn JIyHbI, TUTaHET, TYMaHHOCTEH ¥ 3BE3HBIX CKOTIJICHUH.

Pu3nyecKuil NPaKTHKYM.

CrniocoObl n3MepeHust (U3MUECKUX BEITUYUH C UCIOJIb30BaHUEM aHAIOTOBBIX U LHU(POBBIX
W3MEPHUTEIIbHBIX TMPUOOPOB M  KOMITBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCOJIOTHBIE |
OTHOCHUTENIbHBIE  IOTPEIIHOCTH  Hu3MepeHud  ¢usuueckux BenuuuH. OlleHKa TpaHMuil
MOrPENTHOCTEH.

[TpoBeneHNE KOCBEHHBIX H3MEPEHUM, UCCIICIOBAHUI 3aBUCUMOCTEH (PHU3NUECKUX BETTUYMH,
MPOBEpKa MPEAJIOKEHHBIX Tunore3 (BpIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHYECKHX pasfenax
«YYeHNYECKHIA IKCTIEPUMEHT, JTa00paTOPHBIE PAOOTHI, TIPAKTHKYM)).

O0o0marmnee noBTopeHue.



O6oOmienne ¥ cUCTeMaTH3alUsl  COJACp)KaHHUS  pa3fenoB  Kypca «MexaHuKay,
«MonekynspHas (U3NKa U TePMOJIUHAMUKAY», «DJIEKTpoanHaMuKa», «KoieOaHusi U BOJHBI»,
«OCHOBBI CIIEIUANBHON TEOPHH OTHOCUTEIBHOCTH», «KBaHTOBas ¢usnukay, «IIEeMEHTHI
aCTPOHOMMU U aCTPOPUIUKI.

Ponp ¢u3wku u acTpoHOMHH B ASKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMATBHOW U
ATUYECKOH chepax AeSITeTLHOCTH YeI0BEKa, POJIb M1 MECTO (PU3UKH U ACTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTUHE MHpA, 3HAYCHUE OMUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU U
MPOTrHOCTUYECKOW (PYHKIMHA (PU3NYecKoil Teopuu, poib (pusndeckoil Teopuu B GOPMUPOBAHUU
Mpe/ICTaBIeHU 0 (PU3MUECKOM KapTHUHE MUpPa, MECTO (PM3NYECKON KapTUHBI MUpa B O0OLIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Nzyuenue kypca pusuku yriayonéHHoro ypoHs B 11 kiacce ocymiecTBiIsieTcs: ¢ y4ETOM
COJICP)KATEIIBHBIX MEXKIIPSIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHHU.

Mesicnpeomemnsle nonamus, césa3annvle ¢ U3Y4EHUEM MEMOO08 HAYUHO20 NOZHAHUSA:
sIBJICHHE, Hay4dHbIil (akT, rumnoresa, (usnueckas BeJIMYHMHA, 3aKOH, TEOPHs, HaOIIOJICHUE,
IKCIIEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, H3MEPEHHE, TIOIPEITHOCTH U3MEPEHUH, N3MEPUTEIIbHBIC
npubopsl, mudpoBas Jadoparopusi.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpudeckrue (GyHKIHUU: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HX
MPOEKIIMM Ha OCHU KOOPJMHAT, CII0KEHHE BEKTOpOB. IIpom3BojHBIE 31€MEHTApHBIX (DYHKIU.
[Ipu3Haky mo100Us TPEYroIbHUKOB, ONIPEIEICHNE TUIOIIAU IUIOCKUX QUTYp U 00bEMa Tel.

Buonozua: >nexrpuyeckue siBJICHUS B )KUBOM IpUpo/ie, KoeOaTeIbHbIE ABMKEHUS B AKUBOU
MPUPOAE, DSKOJOTUYECKUE PHUCKU MPU IPOU3BOACTBE JJIEKTPOIHEPIUHU, HIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl, YJIbTPa3BYKOBas JMArHOCTUKA B MEIUIIMHE, ONTHUYECKUE
SIBJIEHUSI B )KUBOU IIPUPOJIE.

Xumun: CTpOCHHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX TEII,
MEXaHU3MbI 00pa30BaHUS KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHaH3.

T'eozpaghusa: marHUTHBIC TONIOCA 3€MIIH, 3aJ€KU MArHUTHBIX pya, POTOCHEMKA 3€MHOU
MOBEPXHOCTH, cercmorpad.

Texnonocua: NpuMEHEHNE MMOCTOSHHBIX MarHUTOB, AJIEKTPOMAarHUTOB, 3JIEKTPOJIBUTATEID
Slkobu, reHepaTop IEPEMEHHOrO TOKa, WHAYKLIHMOHHAas TMe4b, JIMHUU OJJIeKTporepesaad,
AJIEKTPOJIBUTATENh, paaap, pPaaAuONPUEMHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-meus,
YIBTPa3ByKOBasi [MArHOCTHMKAa B TEXHUKE, MPOCKIHMOHHBIM armapaT, BOJOKOHHAs OITHKA,
coJIHeuHas O6arapesi, CITyTHUKOBBIC TPUEMHUKH, SIZICPHASI YHEPTETUKA U DKOJIOTHYECKUE ACTICKTHI
e€ pa3BuUTHSL.



INTAHWUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATEHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaTbl OCBOEHUS yueOHOro npeamera «®dusnka» JOJKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3ULHMEN TUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALU, TO3UTUBHBIX BHYTPEHHUX yOEKICHUH,
COOTBETCTBYIOLIMX  TPAJAULMOHHBIM IIEHHOCTSAM POCCHHCKOro OOLIecTBa, paclIUpeHue
YKU3HEHHOI'O OIbITAa U OIbITa NEATEIBHOCTH B IIPOLECCE pealln3alli¥ OCHOBHBIX HalpaBICHUI
BOCIIUTATEJIBbHON JEATEIBHOCTH, B TOM UUCIIE B YACTHU:

rpakKIaHCKOr0 BOCIIMTAHMSA:
* cGOPMHUPOBAHHOCTh  TPAKAAHCKOM TMO3WIMK  OOYYalomerocs Kak aKTUBHOTO H

OTBETCTBEHHOT'O YJI€HA POCCUNCKOI0 OOLIECTBA;

* IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX TI'YMAaHHUCTUYECKUX U JIEMOKPATHUECKUX

LIEHHOCTEH;

* TOTOBHOCTb BECTH COBMECTHYIO JEATEIIbHOCTh B HHTEpecax IpakJaHCKOro OOLIecTBa,
y4acTBOBaTh B CAaMOYNPABJICHUU B 00pa3oBaTeIbHON OpraHu3aluy;
* yMEHUE B3aUMOJEHCTBOBATh C COLMAIBHBIMA HMHCTUTYTaMH B COOTBETCTBUH C UX

(GYHKIMSMU M Ha3HAYEHUEM;

* TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU NEATEIBbHOCTH.
NATPUOTHYECKOr0 BOCIIUTAHUA
* ¢()OPMHUPOBAHHOCTh ~ POCCUHCKON TpakJaHCKON HMIECHTUYHOCTH, NATPUOTU3MA;
* ICHHOCTHOE OTHOLICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
* c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS;
* CIOCOOHOCTH OLIEHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YUEHOTO;
* 0CO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro.
3CTETHYECKOT0 BOCIIMTAHMSA:
* 3CTECTUYCCKOC OTHOMICHUE K MUPY, BKIIIOYasA 3CTCTUKY HAYYHOI'O TBOPYECTBA, IIPHUCYIICTO
¢bu3nueckoil Hayke.
TPYAOBOIr0 BOCIIUTAHMSA:
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UHTEpEeC K pa3muuHbiM chepam mpodecCHOHATBLHON AEATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOp OymyIeit
po¢eCCUu U Pealn30BbIBATh COOCTBEHHBIC YKU3HCHHBIC TIJIaHbI,
TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 001acTH (PU3UKK HA
MPOTSHKCHUH BCEH YKM3HHU.
JKO0JIOrH4eCKOr0 BOCIIMTAHUSA:
* ¢(hOPMHUPOBAHHOCTh JIKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TJIOOATBLHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;
* IUNITAHUPOBAHNUE U OCYLIECTBIICHUE JCHUCTBUU B OKPYKAIOLIEH CpElle HA OCHOBE 3HAHUA
1eei yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
* paCIIMPECHHE OINBITa JACITCIBHOCTH JKOJOTMYECKOW HANpaBIICHHOCTH Ha OCHOBE
MMEIOIIMXCS 3HAHUH 110 (PU3MKe.
HEHHOCTH HAYYHOI0 MO3HAHUS:
* ¢(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO
pa3BuUTHA HU3NUECKON HAYKU;
* OCO3HAHHE [IEHHOCTH HAyYHOU JIeATEIHbHOCTH, TOTOBHOCTH B TIPOIECCE M3yUeHUS (DU3HKU
OCYIIIECTBIISITh MPOEKTHYIO M HCCIENIOBATENbCKYIO0 AESTENbHOCTh WHAMBHIYATbHO U B

rpymIe.

METANIPEJMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIe AeiicTBUsI Ba3oBbie
Joruvyeckue geMcrBus:
* CaMOCTOSITENIFHO (DOPMYIHUPOBATh W aKTyaIU3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;
* ONPEIETATH LENH ACATETLHOCTH, 3aaBaTh MapaMeTPhl U KPUTEPUH UX JTOCTUKECHHUS;
* BBIABJIIATH SaKOHOMepHOCTI/I 158 HpOTHBOpe‘—H/ISI B paCCManI/IBaeMHX (1)I/ISI/ILICCKI/IX SIBJICHUSX
* pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBI C YYETOM aHAIN3a UMEIOIUXCST MAaTEPHATbHBIX
1 HEMATEPHAIIbHBIX PECYPCOB;
* BHOCHUTH KOppeKTI/IBBI B JOCATCIIBHOCTh, OUCHHUBATH COOTBETCTBHEC peByJ'IBTaTOB eiIsam,
OLIEHUBATh PUCKH MOCIEACTBUN IESITEIBHOCTH;
* KOOPJUHUPOBATh W BBHINONHATH PAOOTy B YCJIOBHUSIX pEAITBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
* paBBI/IBaTB eraTI/IBHOe MBIIIJICHUC HpI/I pCH_IeHI/II/I JKN3HCHHBIX Hp06HCM.

Ba3oBble ncciieroBaTe/ILCKHe AeiicTBUA.
* BIIQJICTh HaYYHOU TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH M METOJaMH (U3HUECKOU

HayKH;
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BIIQJICTh HABBIKAMH Y4€OHO-HCCIICIOBATEILCKONW U MPOCKTHON JESATENLHOCTH B 00JIacTH
(U3HMKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBLHOMY IIOMCKY METOIOB
pelieHrs 3amad  (PU3MYSCKOro COJICpPXKAHHUS, NPHUMEHEHHUIO pPa3IMYHBIX METOJIOB
[MO3HAHUS,;

BJIQJICTh BUJAMHU JICATCILHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €ro WHTEPIPETAIINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHTYAllUAX, B TOM YHCJIC TIPH
CO3/IaHUU Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

* BBIABJIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AKTYaJIM3MpOBaThb 3aJady, BBIABUIATH
TUIIOTE3y €€ pelIeHUs, HaXOUTh apryMEHTHI JJI JTOKa3aTelIbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

* QaHAJIM3MPOBATh IIOJyYCHHBIE B XOJ€ pEUICHUS 3aJa4d pPe3yJbTaTbl, KPUTUYECKH
OLICHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

* CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEILHOM IEATEIBHOCTH, B TOM
qucie NpyU U3ydeHUH (QU3nKu;

* 1aBaTh OLIEHKY HOBBIM CUTYaLlUsAM, OLIEHUBATh PHOOPETEHHBIH OIBIT;

* YMETh MEPEHOCUTD 3HAHUS 10 (PU3MKE B IPAKTUUYECKYIO 00JIACTh KU3HEACATEIbHOCTH;

* YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX obOnacTeil; [] BBIABUIaTh HOBBIE
ujeH, IpeaaraTh OpUrHHaIbHbBIE TOAXO0/Ibl U pellieHus]; [| CTaBUTh MpOOIEeMbI U 3aauH,
JOTTyCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

* BJIaJIETh HABBIKAMHU TOJXY4YeHUSI HHYOpMAIK (U3NIECKOTO COACPIKAHUS U3 UCTOYHHUKOB
pasHBIX THUIIOB, CaMOCTOSITEJIPHO OCYIIECTBISTH TMOWCK, aHAIHM3, CUCTEMATH3AalHI0 M
MHTEpHpeTannio HHPOPMALIUU Pa3IMYHBIX BUJIOB U (OPM MPEICTABICHHUS;

* OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIINH;

* UCTIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTHI B
pelIeHNH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OpraHU3allMOHHBIX 33J1a4u C COOII0ACHUEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKM O€30MacCHOCTH, THTHEHBI, pecypcocOepexeHus,
MIPABOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

* CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEpKaHUS B pa3InYHbIX (opmaTax c ydérom
Ha3zHaueHUs MHGOpMAIMM M LEJNEeBOM ayIuTOpUM, BBIOMpas ONTUMANbHYIO (opMy
MIPEJICTABIICHHUS U BU3yaTH3alHH.

KomMyHHKaTHBHbIE YHHBepPCaJIbHbIe Y4eOHbIE 1€l CTBHA:
OCYIIECTBIATh OOIIEHUE Ha ypOoKax ¢buzukn U BO
BHE-YPOYHOU IEATEIBHOCTH;
* PacCHoO3HaBaTh NPEANOCHUIKI KOH(IMKTHBIX CUTYyal1i u
CMSr4aTh KOH(IUKTHL;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJIB30BAHHUEM SI3BIKOBBIX
CPEICTB;
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* IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW M UHIAUBHIyaTbHOH paboTHI;

* BEIOMpATh TEMAaTUKY M METOJIbI COBMECTHBIX JIEUCTBUN C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJI0TO 4JIEHA KOJUIEKTUBA;

* IPUHUMATh LIEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBaTh WU KOOPAMHUPOBATH
JEUCTBUS MO €€ TOCTHKEHHUIO: COCTABIIATh IUIaH JEHCTBUM, pacCIpelessiTh POk C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

* OIICHMBATh KA4€CTBO CBOETO BKJI/Ia U KKJOTO YYaCTHHKA KOMAH]IbI B OOIIMIA pe3ynbTaT
o pa3paboTaHHBIM KPUTEPHUSIM;

* IpeUIaraTh HOBBIE MPOEKTHI, OLICHUBATh WUJEU C MO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

* OCYLIECTBJISATh IO3UTHUBHOE CTPAaTErMYECKOE IIOBEACHHE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpayKEHHE, OBITh MHUIIMATHBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHble AeiicTBus CaMoopranu3anus:

* CAMOCTOSITENIbHO OCYIIECTBIIATH IO3HABATENBHYIO JESATENBHOCTh B 00JIACTH (DU3UKU U
aCTPOHOMMHU, BBISABJIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

* CAMOCTOSITENIBHO COCTAaBJIATh IUIAH PELIEHHUS PAacYETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBITOJIHEHUS] MPAKTHUECKOM paboThl C Y4ETOM HMMEIOLIUXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;

* JaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM;

* paclIupsTh paMK{ y4e€OHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIOYTEHUM;

* IefaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

* OLICHUBATh IPUOOPETEHHBIN OMBIT;

* c1I0cOOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAWIIMH B 00JIacTH (PU3UKH,
MOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:
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JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHTh KOPPEKTHBBI B JICATEILHOCTh, OICHHBATH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

* BJIaJICTh HAaBbIKAMH MTO3HABATEIBHOMN PEQIICKCUU KaK OCO3HAHUS COBEPIAEMbIX JICHCTBUI
Y MBICIIUTEIILHBIX MPOIECCOB, HX PE3YJIbTATOB M OCHOBAHHIA,

* UCIOJIb30BaTh MPUEMBI pe(hJICKCUU JIJIsl OIICHKH CUTYaIlllH, BEIOOpa BEPHOTO PEIICHUS;

* YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATH PEIICHUS 10 UX CHIKEHUIO;

* IPUHAMATHh MOTHBBI U PTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB JACITCIbHOCTH;

* IPUHUMATH Ce0sl, MIOHMUMAs CBOM HEJOCTATKHU M JIOCTOMHCTBA;

* IPUHAMATHh MOTHBBI U aPTYMEHTHI JPYTHX MIPHU aHAIHU3E PE3YJIbTATOB JICATEILHOCTH;

* IpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce AOCTHXKEHUSI THYHOCTHBIX PE3YyJIhTATOB OCBOSHHS MPOTPAMMEBI MO (pU3UKe s
YPOBHSI CpeIHEro 001Iero o0pa3zoBaHus y 00yUaroIIMXCsl COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEJUIEKT, TPeoaralomui chOpMUPOBAHHOCTb:

* CAMOCO3HAaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE YMOIIMOHAIEHOE COCTOSIHHE,
BUJICTh HAIIPABIICHHS PA3BUTHS COOCTBEHHON YMOIIMOHAIBHOM c(epbl, ObITh YBEPCHHBIM B
ceOe;

* CAaMOpETyJIMPOBaHUS, BKITIOYAFOIIIETO CaMOKOHTpOIIb, yMEHUE NPUHUMATH
OTBETCTBCHHOCTh 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aaNTUPOBATHCS K AMOIMOHATBHBIM
W3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

* BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpEMJICHHE K JOCTHKCHHIO LIeJTH U YCIeXy,
ONITUMHU3M, UHUITUATUBHOCTH, YMEHHUE IeHCTBOBATH, HCXO/IS U3 CBOMX BO3ZMOKHOCTE;

* HMIATHH, BKIIOYAONIEH CIMOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSHUE IPYTHX,
VYHUTHIBATh €r0 MPU OCYIICCTBICHUU OOINEHHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COIIePESIKUBAHHMIO;

* COIMAITLHBIX HABBIKOB, BKIFOUYAIONINX CITIOCOOHOCTh BBICTPANBATh OTHOIICHUS C APYTUMHU
JIOJTEMU, 3a00TUTHCSI, TPOSIBIIATH HHTEPEC M pa3peniaTh KOH(IUKTHL

[NPEAMETHBIE PE3VJIBTATHI

K xoniy obyuenus B 10 kaacce npeaMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

* IOHUMAaTh poJib (UMK B OSKOHOMHYECKOH, TEXHOJIOIMYECKOH, 3KOJIOTHYECKOM,
COLIMAJIbHOW M 3THYECKOM cepax AEsITeNbHOCTH 4YeJIOBEKa, POjb U MECTO (PU3UKU B
COBPEMEHHOM HAay4yHON KapTHHE MHUpPA, 3HAYEHUE ONMHUCATEIBHOW, CHCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHOW M TPOTHOCTHYECKOW (QYHKIUH (U3NUEeCKOl Teopunm — MEXaHUKH,
MOJIEKYJISIPHOM (PM3UKH M TEPMOJUHAMUKHU, pOJIb (PU3UUECKON TeOpUH B (OPMHUPOBAHUHU
MPEJCTaBICHUN 0 (PU3NYECKON KapTUHE MUPA;

* pa3nuyaTh yCJIOBHSI MPUMEHUMOCTH Mojeel (PU3NYecKuX Tel U MPOLECCOB (SIBICHUMN):
UMHepLMagbHas cucreMa OTcuéra, aOCONIOTHO TBEPAOE TeJIO0, MaTephalibHas TOYKa,
PaBHOYCKOPEHHOE NBI)KCHHE, CBOOOTHOE TajeHHe, aOCOMIOTHO ympyras aedopmarus,
abCOMIIOTHO yIpyroe u abCOJIFOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEH T'a3a, >KUJIKOCTH U
TBEPAOro (KpUCTAJUIMYECKOT0) Tela, UACAIbHBIA Ta3, TOUYEUHBIH 3apsi, OJHOPOIHOE
ANEKTPUYECKOE T10JIE;



* pa3nuuaTh YCJIOBUS (TPAHUIIBI, 0071aCTH) MPUMEHUMOCTH (PU3NIECCKUX 3aKOHOB, TOHUMATh
BceoOmmit xapakrep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHMYEHHOCTh HCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXAHUYECKHE MPOLIECCHI U SBJICHUS, UCIIOJIb3YSl OCHOBHbIE
TIOJIOKEHHS M 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHUYECKOT'O JIBMXKEHUS, (POPMYIIBI
KMHEMAaTHKH PAaBHOYCKOPEHHOTO JBIKEHHMS, NpeoOpa3zoBanus ['amunes Ui CKOPOCTH U
nepemenieHus, 3akoHbl HproTOHA, npuHIMI OTHOcHUTENbHOCTH ['anmies, 3akoH
BCEMUPHOI'O TATOTECHHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXAHUUYECKON YHEPTHUH, CBSA3b
palboThI CUJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu, YCIIOBHs paBHOBECUS TBEPAOIO
TeJa), IpU 3TOM HCII0JIb30BaTh MATEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IPUMEHUMOCTH (DU3MYECKHX 3aKOHOB: IpeoOpa3oBaHuil ['anmunes, BTOPOro M TpeTbero
3aK0HOB HpIOTOHA, 3aKOHOB COXpAaHEHHUS MMIIYJIbCAa U MEXAHUYECKOW DHEPIHH, 3aKOHA
BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBaTh U OOBICHATH TEIJIOBBIE IMPOLECCHl U SBJICHMS, UCIIOJb3YS OCHOBHBIE
nosioxkeHnss MKT u 3aKkoHbI MOJIEKYISIpHOM (DM3UKU U TEPMOJUHAMUKY (CBS3b JaBJICHUS

HJCATbHOTO Ta3a CO CpPEIHEH KHUHETUYECKOM OHEPrHe TEIUIOBOIO [BHJKECHHS U
KOHIICHTPALUEH €r0 MOJIEKYJ, CBSA3b TEMIIEPATyphl BEIIECTBA CO CPEAHEN KMHETUYECKOMN
SHEprueil TEIUIOBOrO JIBUKEHUS €ro 4YacTHll, CBsSI3b JABJICHUS MJ€aIbHOrO Ta3a ¢
KOHIICHTPallMEeH MOJIEKYJI U €ro TEMIIEPaTypOH, ypaBHEHUE
MenpeneeBa—Knaneiipona, nepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUs
SHEPIUH B TEIJIOBBIX MpOLeccax), MPHU ITOM HCII0JIb30BaTh MaTEMAaTHUYECKOE BhIPAXKEHUE
3aKOHOB, yKa3bIBaTh YCIIOBUs IPUMEHUMOCTH ypaBHeHMsI MeHneneeBa—Knaneipona;
* QHAJTU3UPOBATh M OOBACHATH HJIEKTPUUYECKHE SIBIICHHSI, UCIIOIb3YsI OCHOBHBIE MOJIOKEHUS
Y 3aKOHBI JIEKTPOIMHAMUKH (3aKOH COXPaHEHMs IEKTPHUUECKOTo 3apsiza, 3akoH KyroHa,
MOTEHLIMAJIBHOCTD 3JIEKTPOCTATUYECKOrO MOJISA, MPUHLUI CYNEPIIO3ULIUN JIEKTPUIECKUX
MoJiel, TpU D3TOM YKas3blBas YCJIOBHsS INpUMEHUMOCTH 3akoHa KysnoHa, a Takke
MPaKTUYECKH Ba)KHbIE COOTHOILEHUS: 3aKOHbI OMa Ui ydacTKa Lenu U JUIsl 3aMKHYTOU
aneKkTpuyeckoi nienu, 3akoH /[xoyns—Jlenua, npasuna Kupxroda, 3akonsl dapanest ans
AJIEKTPOJIN3A);

OIMCHIBATh (PU3MUECKUE TPOIECCHI M SIBJICHHS, HMCIONB3Ysl BEIMYHHBI: NEpPEeMEIIeHuE,
CKOpOCTh, YCKOPEHHE, MMITYJILC Tela U CHCTEMBI TeJ, CHJIa, MOMEHT CHJIBI, JIaBJICHUE,
MOTEHIMANIbHASI DHEPTUsl, KHHETHUYECKasi DHEPTUs, MEXaHUIeCcKasi SHEPTHsi, paboTa CHIIHI,
LEHTPOCTPEMUTENFHOE YCKOpEHHE, CHJla TSKECTH, CWJIa YIOPYrOCTH, CHJla TpPEHus,
MOIITHOCTb, SHEPTHs B3aUMOAEUCTBUS Tena ¢ 3eMiéil BOIM3M €€ MOBEpXHOCTH, SHEPTHUs
yrpyroi negopmanuy npy>KUHbI, KOJIMYECTBO TEIJIOTHI, a0COMIOTHAs TEMIIeparypa Tela,
paboTa B TepMOJMHAMUKE, BHYTPEHHSS SHEPrHUsl UeaIbHOIO OJJHOATOMHOTO Ta3a, paboTa
UACaIbHOIO Ta3za, OTHOCUTENbHas BIAXHOCTh Bo3ayxa, KIIJl maeanmbHOro TemiaoBoro
JIBUTATEIs; SJIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOT0 10JIs1, HAPSKEHHOCTD
I0JIs1 TOYEYHOT'0 3apsi/ia MIIN 3apsKEHHOTO 11apa B BAKYyM€ U B IUJIEKTPHUKE, TOTEHIHAT
JIEKTPOCTATUYECKOTI'O 110JIs1, pA3HOCTh MMOTEHIUAIOB, JIEKTPOABHIKYIIAsl CUJIA, CUJIA TOKA,
HampsOKEHWEe, MOIIMHOCTb TOKA, OJJIEKTpUdeckas EMKOCTb IUIOCKOTO KOHJEHCaTopa,
COIIPOTHMBIIEHUE y4yacTKa LENH C IOCJIEAOBAaTENbHBIM M MapajyIeIbHbIM COEAMHEHUEM
PE3UCTOPOB, SHEPIHsI ANEKTPHUUECKOTO MOJIsI KOHJEHCATOPa;



* O0BSICHATH OCOOCHHOCTH MPOTEKaHHs (PU3UUECKUX SIBICHUI: MEXaHHUECKOE TBU)KECHUE,
TEIJIOBOE JIBIXKEHHE YaCTHUI] BEIIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE JBUKEHHE,
muddy3us, UcCmapeHue, KUIMEHHE M KOHACHCAIMs, IUIaBICHUE M KpUCTAJUIM3aLus,
HANpaBICHHOCTh  TEIUIONEpeAayd,  AJIEKTPH3alMs  Tell,  SKBHIOTEHIMAIBHOCTh
MOBEPXHOCTHU 3aPsHKEHHOTO MPOBOAHUKA;

MPOBOJNTHh MCCJICIOBAHUE 3aBUCUMOCTH OJHON (DM3MUYECKON BEIMYMHBI OT JPYrou ¢
WCMOJIb30BAHUEM NPSMBIX HM3MEPEHUM, NPU O3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B BUIE
rpadukoB Cc y4€ToM aOCONIOTHBIX MOTPEIIHOCTeH HM3MEPEHUM, JeNaTh BBIBOABI I10
pe3yibTaTaM UCCIIEI0BAHHUS;

MPOBOANTh KOCBEHHbIE H3MepeHus (U3MYECKUX BEIWYMH, MpPH STOM BHIOMpATh
ONTHUMAJBHBIA METOJT HW3MEPEHHs, OIEHUBATh AaOCONIOTHBIE M  OTHOCUTEJbHBIE
MOTPEUIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH ONBITHI 11O MPOBEPKE MPEIIOKEHHON TMIIOTE3bl: MIJIAHUPOBATh SKCIEPUMEHT,
coOupaTh PKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJM3UPOBATh MOJMYyYEHHBIC PE3YNIbTaThl U
JIEJIaTh BBIBOJI O CTATyCE MPEIJI0KEHHON TUITOTE3bI;

coOmoaTh mpaBmiia OE30MAaCHOTO Tpyda MpPHU TMPOBEIACHUU HCCIEAOBAHHHA B paMKax
y4eOHOTO OJKCIIEPHUMEHTa, MPAaKTHKyMa H Y4eOHOWCCIIEAOBATENLCKOM M TPOCKTHOU
NESATEIBHOCTH C HCIOJB30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB M JIa0OPATOPHOTO
000opyI0BaHUS;

pemiaTh pacu€THBIC 3a7a9d C SIBHO 33JaHHOW W HESIBHO 3a/IaHHON (DH3MYECKON MOJICIIBIO;

Ha OCHOBAHWHU aHAJIU3a YCJIOBUSI 000CHOBBIBAThH BHIOOP PU3MUECKOM MOJIETTH, OTBEYAIOIICH
TpeOoBaHUSAM 3a7aud, MPUMEHSATH (POPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYIaThl
(bu3MUYECKUX TEOpUH MPHU HCIMOJIB30BAHUM MATEMAaTHYECKUX METOJOB peIleHHus 3ajad,
MPOBOANUTH PacuéThl HA OCHOBAHMH WMEIOLIUXCS JaHHBIX, aHAIU3UPOBATh PE3YNIbTAThHl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C y4ETOM IMOJYYCHHBIX Pe3yabTaTOB;

peliaTh Ka4yecTBEHHBIE 3a/1adyM, TpeOyrollue MPUMEHEHHUsl 3HAHUI U3 pa3HBIX pasesioB
Kypca (U3uKH, a TakKe HMHTErpallid 3HAaHUW U3 JPYTUX TPEeIMETOB €CTECTBEHHO-
HAyYHOTO IIMKJA: BBICTPAMBATh JIOTHUECKYIO IIETIOYKY pACCYXIEHUH ¢ OIMopoil Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILICCKI/I€ SIBJICHUSA,

HCIIOJIB30BATh TCOPCTUUCCKHUE 3HAHUA JIA OOBACHEHHSI OCHOBHBIX IMPUHIIMUITIOB pa60TI)I
HU3MEPUTECIIBHBIX HpI/I60pOB, TEXHUYCCKUX YCTpOI\/'ICTB N TEXHOJIOTHYCCKUX IMTPOLECCOB;

MPUBOIUTH IPUMEPHI BKJIaJa POCCUUCKUX M 3apyO0eKHBIX YUEHBIX-(DHU3UKOB B Pa3BUTHE
HayKH, B OOBSCHEHHE IMPOILIECCOB OKPYXAIOIIET0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAIIM3UPOBATH U OLICHUBATH MOCIIECTBUS OBITOBOW U MPOU3BOJICTBEHHOU IEATETHHOCTH
YeloBeKa, CBSI3aHHOW C (U3MYECKHMMH TPOIECCaMH, C TMO3UIUN JKOJIOTHYECKON
0€30MacHOCTH, TMPEACTABICHUI O paIlMOHATBLHOM MPHUPOAOIOIB30BAHUN, a TaKKe
pa3syMHOM HCHOJIb30BAHUU TOCTHKEHUN HAYKU U TEXHOJIOTUN JJISI JATbHEUILIETO PA3BUTHS

YEeJI0BEUYECKOro OOIIECTBa;

IPUMEHATh Pa3IUUHbIe CIIOCOOBI paboThl ¢ MH(pOpMAIHEe (PU3MUECKOTO CONEPKAHHS C
UCTIOJIb30BAHNUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH, IPH 3TOM UCIIOJIb30BATh
COBPEMEHHBIE HH(POPMAIIOHHBIE TEXHOJIOTHH JUIS TOUCKA, IEpepabOTKU U MIPEAbSBICHUS
y4eOHOH W HAayYHO-TIOMYJIIPHOM MH(OpMAIMH, CTPYKTYPHPOBAHUS W HWHTEPIPETAIHH



uHbOpMalUY, TOJYYCHHON M3 pa3IMYHBIX HCTOYHHKOB, KPUTUYECKH AHAIM3HPOBATH
HOJTy4aeMylo HH(POPMAIUIO U OLCHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIUXCS
3HaHUi, TaK ¥ Ha OCHOBE aHAJIM3a UCTOUYHUKA HH(pOpMaIH;

* [IPOABJIATDH OpraHru3allMOHHBIC u IIO3HaBaTCIbHBIC YMCHUA CaMOCTOATCIIbBHOT'O
npuoOpeTeHUs] HOBBIX 3HAaHUKA B TpoOIecCe BBIMOJHEHHS MPOSKTHBIX W y4eOHO-
UCCIIEI0BATENLCKUX paldoT;

* paboTaTh B TPYIIIE C UCTIOJIHEHUEM PA3JIMYHBIX COIIMATIBHBIX POJICH, IUTAHUPOBATH padoTy
TPy, PAaNUOHAIBHO pACIPENeATh OEATEIbHOCTh B HECTAHIAPTHBIX CHUTYyallHsX,
aJIcKBaTHO OLCHMBATh BKJIAJ KaKAOTO M3 YYaCTHUKOB TPYNNBl B  pELICHUE
paccMaTpuBaeMoil mpoOIeMsl;

* IPOSBIAITH ~ MOTHBALMIO K  Oyaymed 1poQecCHOHATbHON  NESTENbHOCTH  I10
CIIEUATBHOCTSAM (PU3NKO-TEXHHUYECKOTO MPOQHIIS.

K xonuy obyuenus B 11 Knacce npeiMETHbIE pe3yibTaThl HA YIIyOJIEHHOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

* IOHUMATh POJIb (PU3UKU B SIKOHOMUYECKON, TEXHOJIOTMYECKOM, COLMAIbHON U ITHYECKON
cdepax AeATEIbHOCTH YEIOBEKA, POJIb U MECTO (PM3UKH B COBPEMEHHOW HAYYHOU KapTHHE
MHUpa, pOJib ACTPOHOMHUU B IPAKTUYECKOW JEATEIBHOCTH YEJIOBEKa M JajbHeHIieM
HAayYHO-TEXHUYECKOM pa3BUTHUM, 3HAUYEHHUE OIHUCATENIbHOM, CHCTEMaTU3UPYIOIIEH,
OOBSICHUTENIbHOM M NPOrHOCTHYECKOW  (QYHKIUH  Qu3myeckod  Teopuum  —
JIEKTPOJMHAMUKH, CIIEHUATBHOW TEOPUHM OTHOCUTENILHOCTH, KBAaHTOBOW (DM3HKH, POJIb
¢usnyeckoil Teopuu B (HOPMHPOBAHUU NPEACTABICHUN O (pU3MUECKOW KapTHHE MHpa,
MecTO (pU3MUECKOM KapTHHBI MUpPa B OOILIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
IIPEICTaBICHUN O IPUPOJE;
pa3nuyarh ycJIOBUS MPUMEHHUMOCTH Mojenell (U3NYeCKUX Teld M MPOLECCOB (SIBICHHM):

OJTHOPO/IHOE IIEKTPUUYECKOE U OTHOPOAHOE MATHUTHOE TOJIsI, TApMOHUYECKHE KOJeOaHus,
MaTeMaTUYECKU MAsTHUK, UACAIbHBIA NPYKUHHBIM MAsTHUK, TAPMOHUYECKUE BOJIHBI,
UJIeaTbHBIN KOJeOaTeNbHBIA KOHTYpP, TOHKAas JIMH3a, MOJIEJe aTomMa, aTOMHOTO siipa |
KBAHTOBOM MOJIEIIN CBETA;

pasnuyaTh YCI0BHS (TPaHUIIEI, 00JaCTH) TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, TOHUMATh
BceoOmmii Xxapaktep GyHIaMEHTAIBHBIX 3aKOHOB U
OTPAaHUYCHHOCTH MCTIOJb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBACHATH DJIEKTPOMATHUTHBIE MPOLECCHl W SBIEHUS, HCIOJb3YS
OCHOBHBIE TIOJIOKEHUS M 3aKOHBl DJJEKTPOJAMHAMUKA W CHEUAIBHOM TEOpHUH
OTHOCUTEJIBHOCTU (3aKOH COXPAHEHUs JJIEKTPHUYECKOro 3apsja, cwia Amiepa, cuia
JlopeHna, 3akOH JJEKTPOMAarHUTHOM MHAyKuuW, npasuwio Jlenma, cBsa3p OJIC
CaMOMHAYKIUU B 3JIEMEHTE JJIEKTPUUYECKOMN LIENU CO CKOPOCThIO U3MEHEHUS CHIIBI TOKa,
MOCTYJIaThI CIIEUATbHON TEOPUU OTHOCUTENIHOCTH DHHIITENHA),

aHAJM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCH U SIBICHUS, MCIIOJIB3YS MOJIOKEHHS
KBaHTOBOM (u3MKH (ypaBHeHHEe OiHIITEeHHa a1 (oTorddexra, mepBbii U BTOPOH
noctynatel bopa, mpuHIMN COOTHOIIEHUsS HeompeaenéHHocTel ['eilizenOepra, 3aKOHBI
COXPAaHEHHUs 3apsA0BOrO M MAacCOBOTO YMCENI M DHEPIHMM B SJEPHBIX pEaKLUsAX, 3aKOH
PaIMOAKTUBHOIO pacmaza);



* OMKCHIBATh (DU3UYECKUE TIPOIECCHI M SIBJIICHUS, WCIIONB3YysS BEITUYHHBI: HAMPSKEHHOCTH
AJIEKTPUUYECKOTO MOJIs, MTOTSHIUAN IEKTPOCTATUIECKOTO TOJIsI, Pa3HOCTh MOTEHIIMANIOB,
ANEKTPOABIIKYINAS CUITA, MHIYKIIMSI MATHUTHOTO TIOJIsI, MATHUTHBINA MOTOK, CHJIa AMIiepa,
WHIYKTUBHOCTh, 3JIEKTPOABMKYIIAS CHJIa CAMOWHAYKIIMH, DHEPTHs] MAarHUTHOTO OIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUNA WMIYJIbC, IMOJHAS JHEPTHUsS, SHEPTUS MOKOS
CBOOO/THOM YaCTHIIBI, JHEPTHS U UMITYJIBC (POTOHA, MACCOBOE YHCIIO | 3aPsiT SAPa, SHEPTHS
CBSI3H S]IPa;

OOBSICHATh OCOOCHHOCTH MPOTCKaHWS (U3WYECKUX SIBICHHH: AJIEKTPOMarHUTHasI
WHAYKIUS, CAMOMHIYKIIHUS, PE30HAHC, MHTEPPEPEHIINUS BOJIH, TUPPAKIHS, TUCIICPCHS,
MOJTHOE BHYTpPEHHEE oTpakeHue, (horodnekTpuueckuii a¢dext (pororddexr), anbda- u
Oera-pacmajpl sjiep, raMMa-H3JIydeHUe sjaep, (GU3NYeCKUue MPUHIMIBI CHEKTPATBHOTO
aHanM3a u paboTHI Ja3epa;

OTIpEeENATh, HAMpPaBIEHUE WHAYKIHWHW MAarHUTHOTO TOJs MPOBOJAHHMKA C TOKOM, CHJIBI
Awmrnepa u cuinbl JlopeHna;

CTPOUTH HU300pa)KCHHE, CO3[aBaeMO€ IUIOCKMM 3€pKalioM, TOHKOW JUH30H, U
PacCUUTHIBATh €T0 XaPAKTEPUCTUKH;

HpI/IMeHﬂTB OCHOBOIIOJIararomme aCTpOHOMquCKHe IIOHATHA, TGOpI/II/I U 3aKOHBbI 1JId
aHanu3a U OOBACHEHUS (PU3MUECKHUX MPOIIECCOB, MPOUCXOAAIINX B 3BE3/IaX, B 3BE3AHBIX
CHUCTEMaX, B MEXTaJIAKTUYECKON Cpejie; NBMKEHUSI HEOECHBIX TeJ, SBOJIOLUU 3BE3N U
Bcenennoi;

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCHMOCTEH (M3UYECKUX BEJIUYMH C HCIHOJb30BAHHUEM
MPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCUPOBATh PE3YJIbTATHI
MOJTyYEHHOM 3aBUCMOCTH (PU3UUECKUX BETUYMH B BHJIE IPAUKOB C y4ETOM aOCOIIOTHBIX
IIOTPELIHOCTEN U3MEPEHUH, IE€JIaTh BBIBOBI 10 PE3YyJIbTaTaM UCCICA0BAHUS;

IIPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3UUYECKUX BEIWYMH, IMPH OSTOM BBIOMpAThH
ONTUMAJIBHBIA  METOJl M3MEpEeHHs, OLIeHWBaThb aOCONIOTHbIE U  OTHOCUTEIbHbBIE
MIOTPELIHOCTH NPAMBIX M KOCBEHHBIX U3MEPEHU;

IMPOBOAUTD OIIBITHI ITO IMTPOBEPKE HpeﬂHO)I(eHHOﬁ THUIIOTE3bI: TIJIAaHUPOBATh 3KCIICPUMCHT,
CO6I/IpaTB SKCIICPUMCHTAIIbHYIO YCTAaHOBKY, dHAJIM3UPOBATDH IOJYYCHHBIC PE3YJIbTAThI U
ACJIaTh BBIBOJ O CTATYCC Hpe,Z[HO)I(CHHOﬁ TUIIOTE3LI;

OIMMCBIBATH METOJbI ITOJTYYCHHA HAYYHBIX aCTPOHOMHWYCCKUX 3HaHHI>'I;

coOmmoaTh mpaBmiia OE30MAaCHOTO Tpyda MpPH TMPOBEIACHWW HCCIEAOBAHWA B paMKax
Y4eOHOTO OJKCIIEPUMEHTa, TMPAKTHKyMa ¥ Y4eOHOMCCIIEOBATEIICKOM H IMPOEKTHOU
NESATETPHOCTH C HCIOJB30BAaHUEM HW3MEPHUTEIBHBIX YCTPOMCTB U J1abOpPaTOpHOTO
000opyI0BaHUS;

peniate pacu€THBIC 3a7a9d C SIBHO 33JaHHOW W HESIBHO 3aIaHHON (DH3MYECKOH MOJICIIBIO:

Ha OCHOBaHUM aHadU3a YCJIOBHS BBIOMpPATh (U3HUECKUE MOJEIH, OTBEYaIolue
TpeOOBaHUSAM 3a7aud, MPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYIIAThI
(GU3NYEeCKUX TEOpHil NMPH HCIOIb30BAHUM MATEMAaTHUYECKUX METOJOB PELICHHs 33a7ad,
IIPOBOJUTH Pac4€Thl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHAJTU3UPOBATh PE3YJILTATH U
KOPPEKTUPOBATh METOIBI PEILIECHU ¢ YUETOM IIOJIyYEHHBIX PE3YJILTATOB;
* pemiaTh KaueCTBEHHbIE 3ajlauu, TPeOYIOUIHe MPUMEHEHUsl 3HAHUN M3 Pa3HBIX Pa3/elioB
Kypca (HU3UKH, a TaKKe WHTETpalud 3HAHUH M3 JPYTHX INPEIMETOB €CTECTBEHHO-



HAy4YHOTO ULHMKJA: BBICTPAaWBaTh JIOTHMYECKYI) LEMOYKY PACCYXIAECHUW € ONOpOd Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U CI)I/ISI/I‘ICCKI/IG SIBJICHUSA,

HCIIOJIb30BATh TCOPCTUYUCCKHUEC 3HAHUA IJIA OOBSICHEHHS! OCHOBHBIX IIPUHIIMITIOB paGOTBI
HU3MCPUTCIIbHBIX HpI/I60pOB, TCXHUYCCKUX YCTPOﬁCTB N TCXHOJIOTHYCCKUX ITPOLCCCOB;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOMIET0O MHpA, B pa3BUTHE TEXHHKH |
TEXHOJIOTHI;

aHAJIM3MPOBATh U OLICHUBATH MOCIICJCTBUS OBITOBOW M IMPOMU3BOJICTBEHHOM JIEATEIIBHOCTH
YeJIOBEKa, CBSI3aHHOM C (DHU3UYECKMMM MPOIECCaMM, C TMO3UIUH JKOJOTHYEeCKON
0€30MMacHOCTH, TMPEJACTABICHUI O palMOHAILHOM IPUPOJIONOIB30BAHHH, a TaKKe
pa3yMHOM HCITOJIb30BAaHUH IOCTUIKCHUN HAYKU U TEXHOJIOTUH JUIs TAIbHEHIIIETO Pa3BUTHS
YeJIOBEUYECKOI'0 00IIECTBA;

MPUMEHSITh PA3JIMYHBIE CIIOCOOBI paboThl ¢ MH(pOpManueld (U3NIECKOro COACPKAHUS C
HCIIOJIb30BAHHUEM COBPEMCHHBIX I/IH(bOpMaIII/IOHHBIX TGXHOHOFI/If/'I, ITpU 3TOM HUCIIOJIB30BaTh
COBpPCMCHHBIC I/IH(l)OpMaHI/IOHHI)IC TEXHOJOI'nu aJis1 IIOMUCKa, Hepepa6OTKI/I U OIPCAbABIICHUA
y4eOHON M HAyYHO-TIOMYJISIPHOW MH(OPMALUHU, CTPYKTYPUPOBAHUS M WHTEPIPETAIHU
I/IH(l)OpMaIII/II/I, HOJIy‘-ICHHOfI N3 PAa3/IMYHbIX HCTOYHUKOB, KPUTUUYCCKU aAHAIM3UPOBATH
MoJTy4aeMyro HH(GOPMAIHMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS
3HaHWi1, TaK ¥ Ha OCHOBE aHAJIN3a KCTOYHUKA HH(pOpMaIH;

MPOABJIATH OpTraHHU3allMOHHBIC )41 IMO3HABAaTCJIbHBIC YMCHHUA CaMOCTOATCIIBHOI'O
HpI/IO6peTeHI/I$I HOBBIX 3HAaHUHU B mponecce BbIIIOJIHCHUS MPOCKTHBIX U yqe6Ho-
HCCICI0OBATCIIbCKHUX pa60T;

pa6OTaTB B I'pyIIe ¢ UCIIOJIHCHUECM PAa3JIMYHBIX COIITUAJIbHBIX poneﬁ, IIaHUPOBATDH pa60Ty

IPyNIBbl, PAalMOHAIBHO PAaCHpeleNsTh AEATEIbHOCTh B HECTaHAAPTHBIX CHUTYyalUsX,
aJleKBaTHO OLICHMBATh BKJIAJ KaXJONO W3 YYAaCTHUKOB TPYINIBbl B pEIICHHUE
paccMaTpuBaeMoit MpoOIeMsl;
* IPOSABIIATH MOTHUBALIMIO K OynyIiel npoecCuOHaNbHOM e TEIbHOCTH 110

CHEUATBEHOCTAM (DU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne| HaummeHoBaHme pa3jiesioB U

n/n

TeM MPOrpaMMbl

KoaudecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckn
e padoThbl

DJIEKTPOHHbBIE
(uudpossbre)
oOpa3oBaTeJibHbI
€ pecypchbl

Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

1.1 | Hay4Hblil MeTO/ TO3HAHHUS 6
TIPUPOJIBI
Htoro no pazaeny 6
Pa3zpen 2. MEXAHUKA
2.1 | Kunemaruka 10 1
2.2 | Jlunamuka 10
2.3 | Craruka TBEpPAOTO TENa ) 1
2.4 | 3aKkoHBI COXpaHEHUS B 10 1
MeXaHUKe
Hroro no pasneny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U

TEPMOJIUHAMMKA
3.1 OCHOBEI 15 1
MOJIEKYJISIPHOKMHETUYECKOM
TEOpUHr
3.2 | Tepmonunamuka. TeroBbie 20 1
MAIIIUHBI
ArperatHble COCTOSIHUS
3.3 | BemectBa. ®a3oBnle 14 1
TIePEX OJIbI
Hroro mo paszneny 49
Paznen 4. 9JIEKTPOJIMHAMMUKA
4.1 | Dnextpuyeckoe moie 24 1
4.2 | TlocTOSHHBIN JIEKTPUIECKUI 24 1
TOK




4.3 | Toku B pa3IM4HBIX cpeax 6
Uroro no pazueny o4
Paspen 5. ®U3NYECKUIA
INPAKTUKYM
5.1 | Dusmyeckuil MpaKTUKyM 16 16
Wtoro mo paszneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB 170 16

I10 ITPOI'PAMME




11 KJACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne | HaumeHoBaHHe Pa3/iesioB H (unposbie)
o/ TeM MPOrpaMMBbl Beero KOHTpOJIbeIe HpaKTI/IlICCKI/I OﬁpaSOBaTeﬂbHLIe
' paGoThI € paGoThI pecypent
Pazgen 1. JIEKTPOJAUHAMUKA
11 MaruutHoe nose 14
1.2 DneKTpoMarHuTHas 13 1
WHYKIIHS
Hroro mo pazueny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckre KoeOaHus 10
2.2 DNeKTpOMarHuTHbHIE 15
Kose0aHus
MexaHudeckue u
23 ANEKTPOMArHUTHBIE BOJHBI 10 1
2.4 Ornrrka 25 1
Hroro no pasneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUUA

OTHOCHUTEJIBHOCTH
3.1 OcnoBrel CTO 5 1
Hroro no paszneny 5
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 KopnyckynspHo-BoIHOBOM 15
Tyaau3M
4.2 ®dusuka aToma 5
4.3 ®du3nka aTOMHOTO siipa 1 5
AJIEMEHTAPHBIX YACTHII
Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUH

N ACTPO®U3UKUN




5.1 DJIeMEHTHI aCTPOHOMUH U
actpou3uku

12

Utoro no pazneny

12

Paznen 6. PUSUUYECKUUN
MPAKTUKYM

6.1 Du3nYecKuil TPaKTUKYM

16

16

Utoro no pazneny

16

Pa3nen 7. OBOBIIAIONIIEE
MOBTOPEHUE

CucremaTtuzanus u
0000meHne
IPEIMETHOTO
COJICp)KaHUS W OIbITa
JESITEIIbHOCTH,
npuOOpPETEHHOTO  TIPH
W3YYCHUU Kypca
¢uzuku 10 — 11 knaccos

7.1

15

Hroro no pazneny

15

PesepBHOe Bpemst

10

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonnuectBo DIJIEKTPOHHBIE
No . 4acoB Jlara udpoBbie
e e€Ma ypoka KoHTpo Hpaxcrmacone | maysern obpa3oBareibHbIe
Bcero | nbHBIE peCypehL
paboTs: paboThI
®dusuka -
1 dbyHnameHTanbHas Hayka 1
0 IpUpoje
Hayunbrii METO/
5 MO3HAHHS M METOmb) ,
HCCIIEIOBAHUS
(bu3HUECKUX SBJICHUM
DKCIEPUMEHT U TEOPUS B
3 nporecce MO3HaHUS] 1
npupoasl. HabGmonenue
Y SKCTIEPUMEHT B (PUBHKE
4 Cnoco0b1 u3Mmepenus| 1
bu3HUeCcKX BEIUYUH
AGconoTHas 7|
OTHOCHUTEJIbHAs
5 MOTPEUTHOCTH 1
U3MEPEeHU (HU3UIECKUX
BEJINYMH
MonenvupoBanue B
busuke. Poabr m mecro
busuku B
6 dbopmHpoBaHUU 1
COBPEMEHHOW Hay4yHOMH
KapTUHBI MHUpA, B
MPAKTAYECKOU
JNEATETbHOCTH JIFOAEH
7 Mexannueckoe 1
JBU>KECHUE. Cucrema




0TCYCTA.

OTHOCHTEIBHOCTD
MEXaHHUYECKOI'0
newxkeHus. llpsmas u
oOpatHas 3a/1auy
MEXaHUKH

Pannyc-BexTop
MAaTEPUAIIBHOM  TOYKH,
€ro MpOEKIMU Ha OcH
KoopauHat. Tpaekrtopus
[Iepememienue.
Cxopocts. Mx npoeknun
Ha OCU KOOPAUHAT.

PaBHoMepHOE
MPSMOJIMHEVUHOE
JBUYKEHUE.
I'paduueckoe onmcanue
PaBHOMEPHOTO
MPSMOJIMHEUHOTO
JBUKEHUS

10

Cnoxenue

MepEMEIICHU N u
CKOPOCTEM.

Pemnienne 3amau

11

Hepasnomepnoe
IBIDKeHNEe. MrHOBEHHAs
CKOpPOCTb. Y CKOpEHHE.
[Ipssmonuuelinoe
JIBUKCHUE c
ITOCTOSTHHBIM
YCKOPEHHUEM

12

I'padnueckoe onucanue
MPSMOJIMHEUHOTO
JBHKCHUS C
IIOCTOSIHHBIM

YCKOpPEHHEM




CBoOomHOE  TajCHHE.
Yckopenue cBOOOAHOTO
najeHus. 3aBUCHUMOCTh

13 KOOpJMHAT, CKOPOCTH,
YCKOPEHHUSI OT BPEMEHU
U ux rpaduku
JIBH>KEHUE Tena,
14 OpOIIEHHOTO MO YIJIOM
K TOPU30HTY
KpuBonuneinnoe
NBWKEHUE. JIBH)KeHHE
o OKPYKHOCTH.
15 Yrinoas u JUHEHHAsS
ckopocThe. Ilepmon w
4acToTa.
LlenTpocTpeMurenbHoOE
Y TIOJIHOE YCKOPEHUE
KoHntposnbHas padbota no
16 TeMe
"Kunemartuka"
115038178 3aKOH
Herotona.
Nuepumnanbabie
17 CHUCTEMBI OTCYETA.
[TpuHIMI
OTHOCHUTEIIbHOCTH
lanmunes.
HeunepunanbHbie
CHUCTEMBI OTCYETA
Cuna.

18 PaBHoaeuncTByromas
cuna. Bropoil  3akoH
Herorona. Macca

19 B3aumopericteue  Ten.

Tperuii 3aKoH




HrroTona

20

[IpyHIMT Cynepno3unnuu
cui. Pemenue 3amau Ha
IIPUMEHEHUE  3aKOHOB
Herorona

21

3aKkoH BCEMHUPHOTO
TATOTEHUS.
DOKBHUBAJIEHTHOCTD
rPaBUTALIMOHHOMN 151
WHEPTHOM MaCCHI

22

Cuna TIKECTU u
YCKOpPEHUE CBOOOHOTO
MajcHus

23

JIBukeHne HEOECHBIX Tel
U HX MCKYCCTBEHHBIX
CIIyTHUKOB. [lepBas
KOCMHMYECKast CKOPOCTb.
3akonsl Kemiepa

24

Cuna ynpyroctu. 3aKOH
I'yka. Bec Tena

25

Cuna tpenus. [Ipupona u
BUIBl  CWUJ  TpEHUS.
JIBMO>KEHUE B KUJIKOCTU U
raze Cc Y4Y€TOM CHIJIbI
COTIPOTUBJICHUS CPEIBI

26

JlaBieHue.
I'mppocraTnueckoe
JIaBJICHUE.

Cuiia Apxumena

27

AOCOIOTHO TBEpJI0€
teno. [locrynarensHoe u
BpallaTeIbHOE

JBUKEHUE TBEPAOIO TeNa

28

MowmeHT CUJIBI
OTHOCUTEIHHO ocH
BpaiieHus. [lnedo cubl




29

Cnoxenne CHII,
MIPHIOKEHHBIX K
TBEPIOMY

tey. LleHTp TsKECTH
Tena. YcnoBus
paBHOBECHUSI  TBEPJAOIO
Tena. Buasl paBHOBeCHUs

30

Pemenue 3agau

31

KoHnTtponbHag paborta 1o
teme "J{[mHamMuKa.
Crartuka TBEpAOro rtena"

32

NMnynec MaTepraibHOU
TOYKH, CUCTEMBI
MaT€pUAIIbHBIX  TOYEK.
IlenTp m™macc cCHCTEMBI
MaTepUalbHbBIX  TOYEK.
Teopema o0 JABHXKEHHUU
LIEHTpa Macc

33

Nmmnynbse CUJIBI u
U3MEHEHHE  HUMITyJibCca
Tena. 3aKOH COXpaHEHUs
UMITYJIbCA.

PeaxkTuBHOE NBUXKEHUE

34

MomeHT HMITYJIbCa
MATEPUAIBHOW  TOYKH.
IIpencraBinenue 0
COXpPaHEHHMM  MOMEHTa
VMMITYyJIbCa B
LHEHTPAIBHBIX TOJISX

35

Pemenue 3agau

36

Pabora cuibl Ha MaJIOM U
Ha KOHEYHOM
TIEPEMEIIICHHH.
['paduueckoe




NpeJCTaBICHUE PabOTHI
CHJIBL. MOIIIHOCTD CHJIBI

37

Kunernueckass sHeprus.
Teopema 00 HM3MEHEHUU
KUHETUYECKOW JHEPIuu
MAaTEPUAIbHON TOUKHU

38

[ToTeHUMaIbHBIE U
HENOTEHIUAIBHBIE CUJIBI.
[TorenuumanbHas
DHEPTHUs. Bropas
KOCMHUYECKAsI CKOPOCTh

39

Tpetps KOCMHUYECKas
CKOpocTh. CBs3b

paboThI
HENOTCHIINAIbHBIX
CHUJI C HU3MCHCHHEM
MeXaHU4YeCKOM
DHEPTrUA  CUCTEMBI
TeJl. 3aKkoH
COXpaHECHUS
MeXaHU4YeCKOM
SHEPTUU

40

Yupyrue U
HEYIpyrue
CTOJIKHOBCHMSI.
YpaBHeHne
bepnymm TUTS
UJeaIbHON
JKUJKOCTH

41

KonTposbHas
pabora 1o TeMe
"3aKOHBI
COXpaHCHHUS B
MeXaHHKe"

42

Pa3Butne
MPEICTaBICHU I 0
MPUPOAE  TEIUIOTHI.




OcHoBHEBIC
noysoxkeaus  MKT.
Huddysus.
bpoyHoBCcKOE
JIBIDKCHUE

43

Crpoenue
ra3zoo00pasHbIX,
KUJKUX U TBEPIbIX
TEJl. Xapaxkrep
JIBHOKCHUS U
B3aMOJIEUCTBUSA
YacTHIl BEIIECTBA

44

Macca u pasmepsl
MOJIEKYH (aTOMOB).
KomuuectBo
BCIIIECTBA.
ITocTostHHAS
ABorajzipo

45

Temneparypa.
TerutoBoe
pPaBHOBECHE.
[ITkana enbcus

46

Pemenne 3amau

47

HNUneanpHbIN ras.
['a30BrBIe 3aKOHEI

48

YpaBHeHne
Menneneena-
Knaneiipona.
Pemenue 3agau

49

AOcomoTHas
Temieparypa. 3akoH
JlaneTOoHa

50

N3omnporeccsr B
HUeaJIbHOM rase C




IIOCTOAHHBIM
KOJIMYCCTBOM BCIICCTBA

o1

['paduueckoe
pe/ICTaBICHHUE
U30MPOIIECCOB:
U30TepMa, U30X0pa,
n3zobapa

52

OCHOBHOE  ypaBHEHHE
MKT

53

Pemenne 3amau

54

CBs13p a0COIIOTHOM
TEMIIEpaTyphl
TEPMOJIUHAMUYECKOU
CUCTEMBI CO CpEIHEU
KMHETHUYECKOW SHEprueu
MOCTYMATEIBLHOTO
TEIJIOBOTO JIBMXKCHHUS €€
YaCTHI]

55

O0001IeHNE u
cUCTeMaTu3anusg 3HAHUU
o teme "OcHoBbl MKT"

56

KonTtponbsHasa pabota mno

TteMme "OCHOBBI
MKT"

S7

TepmoauHnaMmuyeckas
cCHUCTEMA. 3amanue
BHEIIHUX YCJIOBUH JIs
T cuctembl. BHenHue n
BHYTPEHHHUE IMAPAMETPHI.
[TapameTpsrl T/] cuctemsl
Kak CpEIHUE 3HA4YEHUs
BEJIMYHH, ONTUCHIBAOIINX
e Ha
MHKPOCKOTTMYECKOM
YPOBHE

58

Hynesoe Ha4ajo
TEPMOJIUHAMUKHU.




Camonpoun3BoibHas
penakcauus T/ cucrembl
K TEILIOBOMY
PABHOBECHIO

Moens uaeaIbHOro ra3a

B

59 TEPMOUHAMUKE.
YcnoBus MPUMEHUMOCTH
3TOM MOJIEIIN
YpaBHeHue
Menneneena-

60 Knanelipona u
BBIpaKEHUE ISt
BHYTPEHHEWN DHEPTUH
Bripaxxenne U1
BHYTPEHHEU SHEPTUU

61 OJIHOATOMHOTO
UJI€AJTBbHOTO rasa.
KBazucraTtuueckue 151
HECTATHYECKHE MPOLECCHI
DOnemeHTapHasi pabota B
TEPMOJMHAMUKE.

62 Boruucnenune paboTel MO
rpaduky mporecca HapV-
JarpaMmme
Temnonepenaua Kak
croco0 U3MCHEHUS

63 BHyTpeHHEH sHepruu TJ]
CUCTEMBI O€3 COBEpILICHUS
paboThI
KonBexkius,

64 TEIUIONPOBOJAHOCTb,
U3JIyYEHUE

65 KomnuectBO  TEmJIOTHI.

TemmoémMkocTh TeJa.




YneneHass ©u MoOnsApHas
TEIUIOEMKOCTH BELIECTBA.
VY nenbHas TEIuIoTa
CrOpaHus TOIINBA

Pacuér KOJIMYECTBA

66 TEIJIOThI pu
TeIIonepeaaue
[Torsarue 00 aguadaTHOM
mpoIiecce.

67 pOHEes
[TepBbrit 3aKOH
TEPMOJUHAMUKHU
KosnuecTBo TEminoTsl u

68 pabora KakK MeEpbI
W3MEHEHHSI BHYTPEHHEU
sHepruu T/l cucremMpl
Bropoii 3aKOH
TEPMOJUHAMUKHU ISt
PaBHOBECHBIX u

69 HEPaBHOBECHBIX
MPOIIECCOB.
HeobGpatumocTs
MPUPOJIHBIX MTPOIIECCOB

70 [TpuHIMTIBI NeNUCTBUS
TETUIOBBIX MAIIUH.
KIIJ
MaxkcumanbHOE

71 3HaueHue KII. [ukn
Kapno

12 Pemenune 3amau
DKOJIOTMYECKUE aCIIEeKThI
WCIIOJIb30BaHUs

73 TEIUIOBBIX  JIBUTATENEH.
TennoBoe 3arps3HeHHE
OKPYKarOIIEN Cpeibl

74 Pentenue 3amau




75

O6006m1cHNE U
cCHUCTEeMaTH3allus 3HAHUU
10 TEME
"TepmoanHamuka.
TerioBeie MaIUHBI"

76

KontponbsHas pabdora 1o
TeEMeE

"TepMoIMHAMHUKA.
TeruioBrie ManIHBL"

77

[Tapoo6pazoBanue u
KOH/JICHCAIUSI.
Hcnapenne W KUIICHHE.
VY nenbHas TEIIOTa
napooOpa3oBaHus

78

Hacepiennbie u
HEHACBHIIICHHBIC  TapHI.
KauecTBeHHas

3aBHUCHUMOCTH IIJIOTHOCTH
51 JTaBJICHUS
HACBHIIIIEHHOTO mMapa oT
TeMIIepaTyphl, 1504
HE3aBUCHUMOCTD oT
00bEMa  HACHIIIEHHOI'O
napa. 3aBUCUMOCTh
TeMIEPaTypbl  KUIICHUS
OT JaBJIEHUS B )KUIKOCTHU

79

BnaxHocTts BO3/1yXa.
AOcoimroTHas 51
OTHOCHUTEIbHAsA
BJIQXKHOCTh

80

Pemenue 3agau

81

TBépmoe TEJIO.
Kpucrammueckue u




amop(HbIe Tena.
AHU30TpOIIUSL  CBOICTB
KPUCTAJIIIOB

82

[I1aBnenne u
KpUCTAJUIA3AIIUS.

V nenpHast TEIIoTa
maBieHus. Cyonumanus

83

Hedopmanmm  TBEpIOTO
tena.  PactsokeHue  um
cxarue. Casur. Monayib
Onra. Ilpenen ymnpyrux
nedopmarnimii

84

TemnoBoe  pacmmpeHue
JKHUJIKOCTE U  TBEPIBIX
TEJL. AHTapMOHU3M
TEILIOBBIX KoJICOaHU I
YaCcTHII BEIlIECTBA

85

[IpeobpazoBanue SHEPTUU
B (pa30oBBIX mEpexoax

86

YpaBHEHHE  TEMJIOBOTO
Oaytanca

87

Pemenue 3agau

89

O0o0ueHne u
CUCTEMAaTHU3alusAd 3HAHUU
no TteMme "ArperaTHble
COCTOSIHUS BEILIECTBA.
da30BbI€ epexoanl”

90

KoutponbHas pabora mo
TeMe "ArperaTHblie
COCTOSIHUS BEILIECTBA.
dazoBbIe Mepexoib"

91

OnexTpuzauus Tel U €€
IPOSIBIICHHUS.

DNEeKTpUUECKUA  3apsiz.
JIBa BHUJA DIIEKTPUUECKUX
3apsnoB.  [IpoBoaHuKW,




JAUDBJICKTPUKHA )51
MMOJIYIIPOBOJAHUKH

92

DJIeMEHTapHBII
AIEKTPUUECKUH 3apsil.
3akoH COXpaHEHUS
AIIEKTPUYECKOTO 3apsia

93

B3anmoneiictBue
3apsiJioB. Toueunrle
3apsaapl. 3akoH Kynona

94

Pemenne 3amau

95

OnekTpuueckoe noiue. Ero
JIEUCTBUE Ha
ANEKTPUUYECKUE 3aPSIbI

96

Hanpsxk€HHOCTD
ANEKTPUYECKOTO  TOJIA.
[TpoOuebIit 3apsin. Jluaum
HANPSHKEHHOCTU
ANEKTPUYECKOTO  TOJIA.
OnHopoaHoe
AIEKTPUUYECKOE MOJIE

97

IToTenMaaIbHOCTD
AJIEKTPOCTATUYECKOTO
OJIs. Paznoctn
MMOTEHIINAJIOB 5
HanpsHKEHUE

98

[lorenuuanbHass SHEPrus
3apsiaa B
AIEKTPOCTATUYECKOM
ojJie. ITorennman
AIEKTPOCTATUUECKOTO
oJIst

99

CBs3p  HaNpsKEHHOCTH
noJist U pa3zHOCTH
NOTEHLMAJIOB JUISL




QJICKTPOCTATUICCKOI'O
I10JIA

100

[IpyHIMO Ccynepno3uIyvu
IIEKTPUYECKUX ITOJIEN

101

Pemenue 3agau

102

[Tone TowyeuHoro 3apsiaa.
[Tome PaBHOMEPHO
3apsSKEHHOM cepbl

103

[Tone PaBHOMEPHO
3apSHKEHHOTO MO0 00BEMY
mapa. [lome paBHOMEpHO
3apsHKEHHON

OECKOHEYHOM IIJIOCKOCTH

104

[IpoBOogHUKH B
IIEKTPOCTATUIECKOM
oJIe.

Ycnosue paBHOBECHS
3aps 0B

105

JvsnexTpuku
MOJIyIIPOBOJHUKH B
AIIEKTPOCTATUYECKOM
noJie

106

Kongencarop.
DIIEKTPOEMKOCTD
KOHJIEHCaTopa.
DNEeKTPOEMKOCTh
MJIOCKOTO KOHAEHCATOpa

107

[TapannenbHOE
COEIMHEHUE
KOHJICHCATOPOB

108

IlocnenoBaTenbHOE
COEIUHEHNE
KOHJICHCAaTOPOB

109

DHeprusi  3apsKEHHOTO
KOHJIEHCATOopa

110

Pemenue 3agau




111

JIBMKEHHE  3apsyKEHHOU
YacTUIbl B OJHOPOAHOM
AIEKTPUYECKOM MOJIE

112

Pemenue 3agau

113

O0600uEeHne u
CUCTEMAaTHU3alUsl 3HAHUU
o TeMe " DJIEKTPUUYECKOE
noje"

114

KoutponbHas pabora mo
TeMe
"Onekrpuueckoe nosue"

115

Cunna Toka. IlocTtossHHBIN
TOK. YcnoBus
CYIIECTBOBAHUS
MMOCTOSIHHOTO
AJIEKTPUYECKOTO TOKa

116

Hctounukn TOKA.
Hanpstxenune u 3/1C

117

3akon Oma s ydacTka
LEIH.

DJIEKTPUYECKOE
CONPOTHUBJICHUE

118

3aBUCUMOCTD
COIIPOTHUBIICHUS
OJIHOPOJIHOTO

MPOBOJHHUKA OT €ro
JUTMHBI W IUIOIIAIH
MIOIMIEPEYHOTO
ceueHUs

119

VY neapHOE
COITPOTUBIICHUE
BEIIECTBA.
Pentenne 3amau

120

ITocaenoBarenbHOE,

napajuieiabHoe,




CMCIIaHHOC
COCIMHCHUC
ITPOBOJHUKOB

121

Pacuér
Pa3BETBIIEHHBIX
AIEKTPUUECKHUX
LETIEM. IIpaBuna
Kupxroda

122

Pemenue 3anau

123

PaGota
AIEKTPUUECKOTO
TOKa. 3aKOH
Jxoyns —Jlenua

124

Pemenue 3anau

125

MoniHoOCTh
AIEKTPUUECKOTO
TOKa. TenmoBas
MOIITHOCTB,
BBIZICIIIEMas Ha
pe3ucrope

126

Pemenue 3anau

127

OJIC m BHyTpeHHee
COIPOTUBIICHUE
MCTOYHHUKA TOKA

128

3akon Oma mid
MOJIHOM
(3aMKHYTOM)
BJIEKTPUYECKOMN
1enu

129

Pemenue 3agau

130

MomHoCTh
WCTOYHHKA TOKA

131

Kopotkoe
3aMbIKaHHE

132

Konnencarop B enu
IMIOCTOSIHHOT'O TOKa




133

Pemenue 3anau

134 Pemenne 3amau mo
teMe "TloCTOAHHBIN

ANEKTPUYECKUH TOK"
Pemienne 3agau mo teme

135 "TTocTOAHHBIN
AIEKTPUYECKUN TOK"
Pemenne 3agau mo teme

136 "TTocTOSTHHBIHM
AIEKTPUYECKUN TOK"
O00011IEHE U

137 cCUCTeMaTH3alugd 3HaHUU
no Tteme "l[locTosTHHBIN
AIEKTPUYECKUHN TOK"
KontponsHas pabora 10
TEME

138 | .
IlocTostHHBIHI
ANEKTPUYECKUH TOK"
DneKkTpudeckKas
MIPOBOJIUMOCTD

139 Pa3IMYHBIX BEILIECTB.
DJIEKTPUYECKUI TOK B
MeTasuiax.
CBepXIpOBOIUMOCTD
DONEeKTpUYECKUd TOK B
pacTBOpax M paciuiaBax

140 ANIEKTPOJIMTOB.  3aKOHBI
Qapanes TS
AIIEKTPOJIN3A

141 DONEeKTpUYECKUd TOK B
rasax. [lmazma
ONEeKTpUYeCKuid TOK B

142 BaKyyMe.

Bakyymubie mpuOopsI




143

DNEeKTpUYECKUii TOK B
MOJIyITPOBOJHUKAX

144

[1omynpOBOIHUKOBBIE
IPUOOPHI

145

@uU3NYECKUA TPAKTUKYM
no Tteme "U3mepeHue
CHJIbI TOKA U HaIlPsDKEHUS
B LIEIIM [TOCTOSIHHOTO TOKA
P MIOMOIIIM aHAJIOTOBBIX
" U ppoBbIX
U3MEPUTENIbHBIX
npu6opoB" 17R10
"3HaKOMCTBO ¢ HU(PPOBOH
nabopaTtopuei 1o
buzuke. [Tpumepsi
U3MEpEHUsT (PU3HUECKUX
BEJIMYUH IpU

ITOMOIIM KOMITBIOTEPHBIX
TaTYUKOB"

146

@u3N4EeCKUd NPAKTUKYM
nmo Tteme "U3yueHue
HEPAaBHOMEPHOTO
IBWKEHUS  C  LEIBIO
ONpEIECIICHNS
MTHOBEHHOW CKOpocTh"

147

@u3N4eCKni NPAKTUKYyM
no Tteme '"H3MmepeHue
YCKOPEHUSI npu
MPSIMOJIMHENHOM
PaBHOYCKOPEHHOM
JNIBIDKEHUU IO HAKJIOHHOU
1ockocTH" WIH
"UccnenoBanue
3aBUCHUMOCTH TyTH OT
BPEMEHU npu
PaBHOYCKOPEHHOM
BYOKEHHN"




148

@u3N4ECKU NPAKTUKYM
no Tteme "H3MmepeHue
YCKOpPEHHUs  CBOOOJIHOTO
nanenusa" unu "M3ydyenue
JIBH>KCHUS Tena,
OpOIIEHHOTO
TOPU30HTAIIBHO"

149

DOU3UYECKUN TTPAKTUKYM
10 TEME

"NU3yueHne JBYOKEHUS
TeJla IO OKPYXHOCTU C
IIOCTOSIHHOM 10 MOJYJIFO
CKOpPOCTBHIO" 1581051
"UccnenoBanue
3aBUCUMOCTH  IE€puoza
oOpalieHusi KOHU4eCKOro
MasiTHUKA oT €ro
napameTpoB"

150

OU3NYECKU TPAKTUKYM
no Tteme '"M3MmepeHue
PaBHOJAECHCTBYIOIIEH
CUJIbl TpU  JABWKEHUH
Opycka TI0 HaKJIOHHOM
miockocTu" 158105
"[IpoBepka THUHOTE3BI O
HE3aBUCHUMOCTH BPEMEHHU
NBIDKEHUS Opycka 1o
HAKJIOHHOM IUIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT
ero mMacchl"

151

Ou3n4eCKUd NPAKTUKYM
no teme "HccnenoBanue
3aBUCUMOCTH cui
YIPYTOCTH,

BO3HHKAIOIINX B IPYKUHE
U PE3NHOBOM 00pasIie, OT




ux nedopmaruu" WM
"U3yuenue IIBUKEHUS
CHUCTEMBI TEJ, CBSI3aHHBIX
HUTEIO, MIEPEKUHYTOU
gyepes JErKuid 0J10K"

152

@Ou3N4eCKnd NPAKTUKYM
nmo TteMe '"M3MepeHue
ko3 durreHTa TpeHus 1o
BEJINYMHE YTJI0OBOTO
ko3 urenTa
3aBUCHUMOCTH Frp(N)"
1581051 "UccnenoBanue
JNBIDKEHUST Opycka IIo
HAaKJIOHHOW IIJIOCKOCTH C
MIEPEMEHHBIM
koadurmenTom TpeHus"
158105 "U3yueHne
JBH>KCHUS TPYy3a Ha BaJly €
TPEHHUEM"

153

OuU3NYECKU TPAKTUKYM
no teme '"HcciaemoBaHnue
YCIIOBUI paBHOBECHUSA
TBEPAOTO Tea,
HUMEIOLIErO 0Chb
BpaieHus" WA
"KonctpynpoBanue
KPOHIITEMHOB W PacyeT
CWI  ymnpyroctua"  WiIH
"N3ydyeHune ycTonuymBOCTH
TBEPIIOTO Tena,
HMMEIOLIErO ionaab
onops!"

154

OU3UYECKUN NPAKTUKYM
no TteMe '"M3MmepeHue
UMITYJIbCA Tena o
TOPMO3HOMY IyTH" WX
"U3MmepeHue Cuibl TATH,
CKOpPOCTH MOJIENH




AIIEKTPOMOOWIIS u
MOIITHOCTH CHJIBI TATH"
1581051 "CpaBHeHHE
U3MEHEHUS UMITyJIbCa
TeJa C UMITYJIbCOM CHUJIBI"
W "UccnenoBanue
COXpaHEHHUS

UMIIyJIbCA TPU YIOPYTrOM
B3aMMOJICUCTBUH'  WIH
"U3mepenne
KUHETUYECKOW  DHEPTUU
TeJa IO TOPMO3HOMY
nytu"

OU3NYECKHN TMPAKTUKYM

o TeMe
"N3yuenue
HU30TEPMHUYECKOTO
npoiecca
(PEKOMEHI0BaHO
UCIIOJIb30BaHUE

155 uudpoBoit
naboparopuu)" Wu
"U3ydyeHne HM30XOPHOTO
nporecca' W
"N3yuenne u300apHOTO
npouecca' 158105
"I[IpoBepka  ypaBHEHUS
cocTosiHus"
PuU3NYECKU NPAKTUKYM
o TeMe
"U3Mepenne  ylenbHOU

156 TEIUIOEMKOCTH " WIH
"UccnenoBanue
npoiecca OCTBIBAHHUSI
BerrecTna" WA

"UccnenoBanue




aauabaTHOrO Mpoiecca”
158105 "N3yueHue
B3aMMOCBSI3M  DHEPrUu
MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUSA 151
TEMIIEpaTypbl  KUTICHHSI
Jxuakocten"

157

OU3UYECKUN TPAKTUKYM
nmo teme '"H3yudeHue

3aKOHOMEPHOCTEN

WCHapeHust KUAKOCTeH"
15805 "NU3mepeHnue
YAEIBbHOU TEIUIOTHI

IUIaBJICHUSA JipJa" WM
"N3yueHnue CBOICTB
HACBIIICHHBIX MMapoB" UK
"N3mepenune abCoMOTHOM
BJIQXXHOCTU BO3llyXa U
OIlEHKa MacChl TapoB B
rmoMenieHun".
N3mepenue

ko3 urenTa
MMOBEPXHOCTHOTO
HATSOKCHUS

158

Pu3nyYeCKU NPAKTUKYM
10 TEME

"Habmronenue
IIPEBpPALICHUS YHEPTUU

3apSKEHHOTO
KOHJICHCATOpa B DHEPTHUIO
U3JIy4eHus cBeToauoja"
158105 "U3yuenue
NpPOTEKaHUsl TOKa B 1IEIH,
coaeprKaien
KOHJieHcaTop" WA
"Pacnpenenenue
pPa3HOCTH  TMOTEHIMAJIOB
(HampsIKEHUS ) npu




10CJIe10BaTEIbHOM
COCTUHEHHUH
KOHJIEHCAaTOpPOB"

DOU3UYECKUNA TIPAKTUKYM
o TEME

"UccnenoBanue
CMEIIaHHOTO COEIMHEHHUS
pe3ucTopoB” W
"HU3mepeHne  yaenpHOIO

159
CONPOTUBJICHUS
MPOBOAHUKOB" VI
"Uccnenoanue
3aBUCUMOCTH CHJIBI TOKa
OT  HampsDKEHUsT  JJIs
JIaMIIbl HAKaJIUBAHUSA"
OuU3NYECKUd IPAKTUKYM
1o TEME
"HaOmronenue
ANEeKTposn3a’ unm
"U3mepenue 3apsia
OJIHOBAJICHTHOTO  MOHA"

160 WIn "UccnenoBanue
3aBUCUMOCTH
CONPOTUBJICHUS
TEpPMOpPE3UCTOpa oT
TEMIEPATYPHI" VI
"CHATHE BOJBTAMIEPHOU
XapaKTEPUCTUKH Aroaa"
PesepBHbli YPOK.
O0600111IEH1E u

161 CUCTEMATHU3allksl 3HAHUM
0 TEME
"Kunematuka"

162 PesepBHbli YPOK.

O000111IEH1E u




o TEME
"lnHamuka"
PesepBHbIit YPOK.
O00011IEeHNE
163 CUCTEMATH3allksl 3HAHUM
o TeMe "CraTtuka
TBepI0ro Tena"
PesepBHbIl YPOK.
O60061eHne U
164 CHCTChfaTHSaHHH
3HAHUW 1O  TEMeE
"3aKOHBI COXpaHEHUs B
MeXaHuke"
PesepBHbIl YPOK.
O06001meHue U
CUCTEMATU3ALUS
165 |3HaHuii MmO  TeMme
"OCHOBBI
MOJIEKYISIPHO-KUHETHY
eckoi Teopun"
PesepBHbIi YPOK.
O06001meHue U
166 CI/ICTel\faTI/IBaHI/IH
3HAHUW MO  TeMe
"TepMoauHaMHUKA.
TerioBbie MavHbI"
Pe3epBHbIl YPOK.
O0600111IEH1E 5
CHUCTEeMaTH3aIUs
167 | 3HaHUM 110 TEME
"ArperarHbie
COCTOSIHUSI BEIIIECTBA.
da30BbIe nepexo bl
168 PesepBHbli YPOK.

O00011IEHNE 5

cUCTeMaTu3anusgd 3HaHUI




CHUCTEMATH3AIIU
3HAHUU 10 TEME
"Onektpuueckoe nojue"

169

PesepBHbIit YPOK.
O060011EeHNE 51
CUCTEMAaTHU3aLIHs
3HAHUU o TemMe
"TTocTosiHHBIN
ANEKTPUYECKUH TOK"

170

PesepBHbIl YPOK.
O0600uIeHNE U
CUCTEMATU3ALUS
3HaHui no teme "Toku
B Pa3JIMYHbBIX cpeaax”

OBILIEE

KOJIMHECTBO

YACOB I10
I[TPOI PAMME

170

16




11 KJACC

Ne
/o

KomuyecTBO Yacos

Tema ypoka

Bcero

KonTtponrsHbie
paboThI

[IpakTueck
re paboThI

Jata
M3Yy4YEHU
s

DIIEKTPOHHBIE
1 poBbIe
oOpa3oBaTebH
BI€ PECYPCHI

BzaumopeiicTBue
MMOCTOSIHHBIX
MarduToB 15|
MPOBOJAHUKOB
TOKOM.
MarsuTHoe IoJe.
['mmore3a Ammepa

Bektop
MarduTHOM
WHAYKIIUH.
[TpuHIMIT
CyHEepIIO3ULAN
MarHuTHBIX
MOJICH. JIunun
MariuTHOM
WHIYKIIUU

MarauTtHoe 1OJI¢
MIPOBOJIHUKA C
TOKOM.

OmneIT Dpcrena

Cuna Awmrmepa, eé
HalpaBJICHUE U
MOJYJIb

Pemenue 3agau

[IpumeHnenue
3akoHa AMmepa.
DJIEKTPOU3MEPUTE
JIbHBIE TTPUOOPHI

Cuna Jlopenua, eé
HalpaBjeHUE U
MOJYJIb.




JIBr>xeHre
3apsIKECHHOMN
YaCTHUIIBI B
OJTHOPOJTHOM
MarHUTHOM I10JI€

Pemenue 3agau 1

Pabora cuiel] 1
Jlopenna

10

Pemenune 3amau 1

11

MarsauTHoe€ 1oJjie B
BEILICCTBE.
®deppomarnetuky,| 1
napa- 15|
JIMaMarHETHKHU

12

OcHOBHBIE 1
CBOUCTBA
dbeppoMarHeTUKOB

[Ipumenenue
beppoMarHeTuKoB

13

Pemenne 3amau 1o TeMe
"MarautHoe mosie"

14

Pemenne 3amau 1o TeMe
"MaruutHoe 1moJe"

15

SIBiieHME  DIEKTPOMArHUTHOU
VHYKLIUH.
[Torok BekTOpa MArHUTHOU
WHTYKIAH

16

O/C nnnykuuu

17

3aKkoH 3JIEKTPOMAarHUTHOM
UHAYKIUU
ODapanes

18

Buxpesoe AIEKTPUYECKOE
nojie. Toku Pyko




19

S1C UHAYKIUU B
ABMKYIIUXCS TTPOBOTHUKAX

20

Pemenue 3anau

21

[IpaBuno Jlenna

22

NHAyKTUBHOCTS. Karymka
WHJIYKTUBHOCTH B enu
MIOCTOSHHOT'O TOKa

23

SAsnenue camonnaykuuu. IC
CaMOUHTYKIINHU

24

3H€pFI/IH MarguTHOIrO II0JIA
KaTylIKH C TOKOM.
3JIGKTpOMaI‘HI/ITHOG I1I0JIC

25

Pemenue 3anau

26

O06o06menne 51
cCUCTEMaTH3allusd 3HAHUM 10
TeMe "DIeKTpoInHaMuKa"

27

KoHntposnbHas padborta o teme
"DnexkTpoauHaMuka"

28

KonebarenpHas cucTeMa.
CBo0OOIHBIE KOJIEOAHUS.
I"apmonnyeckue KonedbaHus

29

Kunematnueckoe u
ITUHAMHAYECKOE OITMCaHUE
K0JIe0aTEIbHBIX ABKECHUI

30

DHEpPreTuYecKoe  ONMCAaHUE.
BriBog JTUHAMHYECKOTO
OIMMCaHUs FapMOHUYECKUX
KoeOaHui u3 150:¢
AHEPreTUYECKOro u
KHHEMaTHYECKOTO OIMHMCAaHHUs

31

Amrmuntyna u dasza KojaedaHun

32

ITepuon u yacToTa KoJeOaAHUM.
Ilepuon wmanbiXx CBOOOJHBIX
KOJIEOaHHHI MaTeMaTH4YE€CKOIr'o
MasTHHKA. [leprox cBOOOHBIX




KoJieOaHu i PYKUHHOTO

MasTHUKA
3aTyxarornue KOJICOaHUS.

33 | BeiHyX)aeHHbIE — KOJIeOaHUS.
Pe3onanc

34 | ABTOokoJcOaHus

35 | Pemrenue 3amau
VYpok-koHpepeHus

36 | "Mexanudeckue koyicOaHUS B
MY3BbIKAJIBHBIX HHCTPYMEHTaX"
O00011eHNE u

37 CUCTEMaTH3alusgd 3HAHUU 110
TeME "MexaHudecKue
KoseOanus"
DJIEKTPOMAarHUTHBIE

38 | koebaums.
KonebarenbHblii KOHTYP
®opmyna Tomcona. Cas3b
aAMILUTATYIbI 3apsiia

39 | KkoHAECHCATOpPA C AMIUIATYAOU
CWJIBI TOKa B KOJIEOATEIHbHOM
KOHTYpE
3aKOH COXpAaHEHUSI DHEPIUU B

40 | umeanpbHOM  KOJ1e0aTeIIbHOM
KOHTYpE
3aTyxarolme
3JICKTPOMAarHUTHBIC

41 | xosebaHwus. BrinyxneHHbIe
AJIEKTPOMAarHUTHbHIC
KoJicOaHUs
Ilepemennsiit Tok. Pesucrop u

42 | KOHAEHCATOP B Henu
MePEMEHHOT0 TOKa

43 Karymka WHIYKTUBHOCTH B

LTI IIEPEMEHHOI'O TOKA




3axoH OMa J1s1 SIeKTPHYECKOU

44
LEIH IEPEMEHHOTO TOKA
MonIHOCTh NEPEMEHHOTO TOKA.

45 AMIUIUTYJTHOE U JEHCTBYIOIIEE
3HAYeHUE CUJIbl TOKA W
HaIPsKEHUS

46 |Pe3oHaHC B DJIEKTPUYECKOUN
Lenu

47 | Pemenue 3ama4
WNneanbHbIif Tpanchopmatop.

48 [IpousBoacTBo, mnepegaya u
MOTPeOIEHUE DIEKTPUUECKOW
SHEPIruun
DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE

49 anexktposHepruu.  KynbTypa
UCIIOJIb30BaHUs
AIEKTPOIHEPTUU B
IIOBCEHEBHOM KU3HU

50 | Pemrenne 3agau

51 | Pemenue 3agau
O600ueHNEe u

50 cUCTeMaTHu3alysl 3HaAHUM II0
TEME "DNeKTpOMarHuTHbIE
KoJjebanus"
Mexannyeckue BOJIHBI.

53 | XapaKTepUCTUKH
MEXaHUYECKUX BOJIH

54 | CBoiicTBa MEXaHHYECKUX BOJIH

95 | 3Byk. XapaKTepHUCTUKH 3BYKa
Wudpa3zByk u  yabTpas3ByK.

56 | lymoBoe 3arpsA3HEHUE
OKPYXaroIIEN CpeIbl

57 | Peurenue 3amau




58

DNEeKTPOMarHUTHBIE  BOJIHBI.
N3nyuyenne
ANEKTPOMATHUTHBIX BOJH

59

DOHeprus >JIeKTPOMarHUTHBIX
BOJTH.
CBoiicTBa 3J€KTPOMarHUTHBIX
BOJIH

60

[llkana  2IEKTPOMArHUTHBIX
BOJIH. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJH B
TEXHUKE U OBITY

61

[IpuHIMOBI  paguOCBSI3d U
TenesuacHus. Pagnosokaris.
DJIEKTPOMAarHUTHOE
3arpsi3BHEHUE  OKpY KaroIliein
cpeabl

62

KontponbHas pabota no teme
"Konebanust u BOIHBI"

63

Caer. 3aKOH NPSMOJIMHENHOTO
pacnpocTpaHEHUs CBETa

64

Pemienue 3ajJ1a4 Ha
MIPUMEHEHHE 3aKOHa
MPSMOJIMHEUHOTO
pacnpoCTpaHEHHs CBETA

65

Otpaxenue cBera. Ilnockoe
3epKaJo.
Cdepuueckoe 3epkaio

66

[Ipenomnenue CBeETA.
AOCOTIOTHBIN u
OTHOCHUTEJIbHBIA  IOKA3aTENb
MPEIIOMIICHUSL.

[Tomuoe BHYTPEHHEE
OTpak€HHUE. IIpenenbHbIn
yroJ TOJIHOTO BHYTPEHHETO
OTPaKCHHUS




Penienue 3aja4 Ha

6 MIPUMEHEHUE 3aKOHOB

7 OTpaXXEHUsI W MPEIOMIICHUS
cBETa
Xox oyden B IIpU3ME.

6 Hucnepcus certa.

8 CnoxHblii  cocTaB  0eyoro
cBera. LlBeT

6 JIuH3BIL. dokycHOE

9 pacCTOSHUE W ONTHYECKas
CHUJIa JIMH3bI

7 [TocTpoenue nzoOpaxxeHuil B

0 JUH3aX W MUX CHUCTEeMax.
YBeIUUYEHHE JTUH3BI
Pemenne 3a7a4 Ha

7 MOCTPOEHUE U300pAKEHUI,

1 MIOJy4Ya€MBIX C  IIOMOILIBIO
JIUH3

7 I'na3 Kak ONTHYECKast

2 cucrema

v Pemenne 3amau. Ilpeneinst

3 MIPUMEHUMOCTH
F€OMETPUYECKON ONITUKHU

7 CkopocTh CBETa U METOBI €€

4 U3MEPEHUS

7 Jucnepcus ceera

3)

7 WNurepdepenius ceera

6

7 KorepeHntHble = HMCTOYHUKH.

7 YcnoBus HAOJFOICHUS
MaKCUMYMOB 1 MUHUMYMOB

7 Pemienue 3anau

8

7 [Ipumenenune

9 | uaTepdepenunu




Judpakius ceeta

|

Hudpakiymonnas  pemérka.
Ycnosue HaOJTFOICHUS
TJIABHBIX MAaKCUMYMOB

Pemenue 3anau

w | N 0o

[TonnepeunocTh CBETOBBIX
BOJIH.

[Tonmapu3zanus cBera

Pemenue 3anau

85

CBeETOBBIC SIBIICHUS B IIpupoac

86

O0o001IeHue u
CUCTEMaTH3alllsd 3HAHUN 110
teme "Onrtuka"

87

KontponbHas paborta o teme
«Onrtuka»

88

I'panuie MPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKH.
3aKOHBI 3JIEKTPOJMHAMUKUA U
MPUHIUAI OTHOCUTEIBbHOCTH

89

[Toctynatsl CIIeIMaIbHOU
TEOPUU OTHOCUTEIHLHOCTH

90

IIpoctpancTBeHHO-
BPEMEHHOU WHTEpBal.
IIpeoOpazoBanms  JlopeHnma.
Ycnosue MIPUYUHHOCTH.
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameqyieHue  BpEMEHM U
COKpallleHHE JIJTMHBI

91

OHeprus u UMITYJIbC
PENSATUBUCTCKON YaCTHUIIbI




CBsi3pb Macchl C BSHEpPrue u

92 | UMIyIBCOM  PENIATUBUCTCKOMN
YaCTHIIbI. DHEPTHUS TTOKOS

93 | PaBHOBecHOE TEIJIOBOE
U3ITy4YeHHE

94 | 3akon cmenieHus Buna

95 |lmnoreza M. Ilmanka o
kBaHTaxX. GOTOHBI

96 | Dueprus u UMIyIbC POTOHA
®ororpdexr. Ombitht A. T.

97 | Cronerosa.
3akonbl hoTodPdexra

98 | VpaBHeHune OMHHINTEHHA IS
dboTorddexra.

"Kpacnas rpaHuma"
doTtorddexra

99 | laBnenue ceeta. Onwitel I1. H.
JlebeneBa

100 | BoysiHOBEIE CBOMCTBA YaCTHII
Bomuer ne bpounna.  [nuna

101 BOJIHBI Jie¢ bpouiist u paszMmepsl
oOJractu JIOKQIA3aIN U
JBUXKYIIENCS YaCTULIbI

102 | KopmyckyisipHO-BOJTHOBOM
Tyalii3m

103 | JIudpakims dIEKTPOHOB Ha
KpHUCTaJIax
Cnenmnduka wu3MEepeHUil B
MHUKPOMHUDE.

104 | CooTHOLIEHUS
HEOIPEIEIEHHOCTEN
['eitzenbepra

105 | Pemenue rpadguueckux 3agad

106 | Pemenue pacy€THbIX 3a1a4




107

KontponbHas  paGora 1o
temam:  "OcuoBe  CTO",
"KopnyckyJspHO-BOJIHOBOI
nyanu3m"

108

OnpITBl 1O MCCJEIOBAHUIO
CTPOCHHS aToMa.
[InanerapHass Mozenb aroma
Pesepdopna

109

[Toctynarsl bopa

110

Buger  cnektpoB.  Cnekrtp
YPOBHEM  BHEPruM  aroMa
BOJIOpOJIA

111

CrioHTanHoe H BBIHYKJICHHOC
H3JIy4YCHHUC CBCTA

112

Jlazep

113

Hyxnmonnas  mogzenbs — siapa
I'eiizenoepra-MBaneHko.
3apsia 1 MacCOBOE YHCIIO Spa.
H3oTombl. PagnoakTHBHOCTH

114

3akoH PaIlMOAKTUBHOIO
pacnaza. CaolicTBa
MOHU3UPYIONIETO  U3JTyUYCHHUS.
Binsinue paainoakTUBHOCTH HA
KUBBIC OPTAHU3MBI.
Jlozumerpust

115

DHeprusi CBSI3M HYKJIOHOB B
sanpe. Anepusie cuibl. Jledekt
MaccChl sapa. S nepHblie
peakuuu. SnepHble peakTOphl.
[Tpo6emel yIpaBJsieMoOro
TEPMOSICPHOTO CUHTE3A.
DKOJIOTUYECKUE aCIEKThI
Pa3BUTHS SIACPHON YHEPTETUKH

116

MeTtobl perucrpainuu 5
WCCIICIOBAHUS JIEMEHTAPHBIX




gactun.  DyHIaMeHTanbHBIE
B3aMMOJCHUCTBUA.  bapuonsl,
ME30HBI U JIENTOHBI.
IIpencraBnenue 0
CranpaptHoil Mmonemu. KBapk-
IJIFOOHHASI MOJIENb aIpOHOB

117

dusuka 3a npeaeaaMmu
CrangaptHoit Mmogenu. TémHas
MaTepuss M TEMHAs DSHEPTHUSL.
EnuncTBO (buznyeckoit
KapTUHBI MUpPA

118

DTamnsl Pa3BUTHA AaCTPOHOMHHMH.
3HaUyeHHUE ACTPOHOMHH

119

[IprumMeHMMOCTB 3aKOHOB
bu3ukn 8 OOBSCHEHUS
IIPUPOJIBI KOCMHYECKHUX
00BEKTOB. Mertonpl
ACTPOHOMHUYECKUX
HCCJICIOBAaHUI

120

CoBpeMeHHbIC ONTHUYECKHE
TEJCCKOMBI, PATUOTEICCKOTIBI,
BHeaTMoc(hepHasi aCTPOHOMUS

121

Bun 3BE3HOTO Heoa.
CosBe3nusi, SpKUAE  3BE3NMI,
IUIAHETHI, 1704 BUIMMOE
JIBHOKEHUE

122

Comaeunast cucrema. ComHIle.
Comnneunast AKTUBHOCTD.
Uctounuk sueprun CosiHIIA U
3BE3]]

123

3BE3bI, 170, OCHOBHBIC
xapakrepuctuku. Jluarpamma
"CHeKkTpaJbHBIA ~ KjJacc @ —
CBETUMOCTB"

124

3Be3 bl TJIaBHOM
[I0CJIEA0BATEIHLHOCTH




125

BHyTpenHee crTpoeHue 3BE3N.
CoBpeMeHHbIE TPEACTABICHHUS
0 MIPOUCXOKJIECHUU U SBOJIOLINU
CounHia u 3BE311. JTanbl )KU3HU
3BE3N

126

Mueunsid Iyt — Hama
l'anaktuka. Tumbl rajgakTHK.
Yépuble nmpIppl B sAApax
rajJaKTUK

127

Bcenennas. Paciipenne
Bcenennoi. 3akon Xa0O0Oia.
Teopus bonbioro B3peIiBa.
PenukroBoe nznydenue

Macmrabnas CTPYKTypa
128 | Bcenennoi.
Meraranaktuka
129 | Hepeménnnie POOIEMBI
aCTPOHOMUU

130

Ou3nyecKknii NPaKTUKYM 110
TEME "UccneqoBanue
MarHUTHOTO TMOJISl TOCTOSITHHBIX

MarHuToB" WIn
"UccnenoBanue CBOICTB
dbeppomMarHeTUKoB" WIn
"UccnenoBanue JIEUCTBUS

IIOCTOSSHHOI'O ~ MAarHuTa  Ha
PaMKy € TOKOM"

131

@uU3N4EeCKU MPAKTUKYM 10
TEME

"U3smepenne cunbsl Awmmepa
nin "M3yueHue 3aBHCHUMOCTH
cuibl AMnepa OT CHJIbl TOKa'"
unu "OnpeneieHue MarHuTHOM
UHAYKIUU Ha OCHOBE
U3MepeHus cuiibl Amrmepa”




132

OU3NYECKUI TPAKTUKYM T10
teMme "HccrnenoBanue sBICHUSA
3JIEKTPOMArHUTHOM
uHaykun" unm "Onpenenenue
WHIYKIIAH BUXPEBOTO
MarHuTHOTO 1oJIs"

133

@U3NYECKU TPAKTUKYM 10
teMme "HccrenoBaHue SIBICHUS
camonnaykiuun" wim "COopka
MOJENN  BJIEKTPOMArHUTHOTO
reHepartopa”

134

@uU3NYECKU TMPAKTUKYM 10
teme "U3mepenue nepuopna
CBOOOHBIX Kosie0aHui
HUTSHOTO W IPYKUHHOI'O
MasTHUKOB"

135

@U3NYECKUN TMPAKTUKYM 10

TEeMe "IIpeobpazoBanue
SHEPTUU B PYKUHHOM
MasiTHUKE"

136

@u3nyecKnii MNPAKTUKYM 10
TEME "UccnenoBanue
MEPEMEHHOI0  TOKa  4Yepe3
IIOCJIEIOBATEIBHO

COCIVMHEHHBIE  KOHJIEHCATOP,
KATYyIIKy MW pe3ucTop" Win
"UccnenoBanue paboThI
HCTOYHHUKOB CBE€Ta B IENHU
NIEPEMEHHOTO TOKa"

137 | ®uznueckuii MpPaKTUKYM IO
TEME
"U3yueHue apamMeTpoB

3BYKOBOM BOJIHBI"

138

@uU3N4EeCKN IPAKTUKYM IO
Teme "M3MepeHue mokaszartesis
NpEeIoOMJICHUST  CTeKNa" WM
"Ilomyuyenue wu300pakeHUS B




CHUCTEME U3 IUIOCKOTO 3epKalia
A JIUH3BI"

139

OU3NYECKUI TPAKTUKYM II0
TEME "UccnenoBanue
3aBHCHUMOCTH dboxycHoro
paccTosiHMsL OT BellecTBa (Ha
npuMepe >KUAKUX JIMH3)" WUIn
"U3mepeHue (hOKyCHOTO
pPacCTOSIHUSI  PaCCEMBAIOIINX
TuH3"

140

@U3NYECKU MPAKTUKYM TI0
TEMeE

"Habmronenue mudpakuuy, | 1
uHTEephEepeHIuU 17§
noJjsipyu3anuu ceera'

141

@uU3NYECKU MPAKTUKYM IO
teme "OnpenesieHre UMITYJIbca
U DHEPTUM PEISITUBUCTCKHUX
gactul] (mo  ¢otorpadusm
TPEKOB 3apsHKEHHBIX YACTHUIl B
MarHuTHOM MoJje)"

142

@U3NYECKU MPAKTUKYM IO
teme "M3MepeHune nocTossHHOU
[imanka Ha OCHOBE
uccinenoBanust pororpdexra"| 1
WA "UccienoBanue
3aBUCHUMOCTH CHJIbI TOKA Yepe3
CBETOAMOJ OT HANPSKCHUS"

143

OuU3NYECKU MPAKTUKYM TI0
teme "HcciaenoBanue cnekTpa
Pa3pEKEHHOTO aToMapHoro | 1
BOJIOpOAA u U3MEpPECHUE

nocTostHHON Punbepra"

144

OU3UYECKUN TPAKTUKYM II0 TEME
"UccnenoBanue  paJlOAKTUBHOIO




q)OHa C HCIIOJIB30BAaHHUCM

no3zumerpa' WIH "N3yuenue
HOTJIOLICHHUS Oera-yacTuul
aIFOMUHHEM"

145

OU3UYECKUN MPAKTUKYM [0 TEME
"HaOmromeHnus  3BE3gHOTO  Heba
HEBOOPYKEHHBIM rJ1a30M c
HCMOJIb30BAaHUEM  KOMITBIOTEPHBIX
NPUJIOKEHUN 1T  OIPENICIICHUS
IT0JIO’KEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYKO  Jary: OCHOBHBIC
co3Be3auss CeBepHOro MoTylapus 1
sapkue 38E3b1" unu "HabmoneHus B

TEIECKOII JlyHsl, ILUIAHET,
TYMaHHOCTEH u 3BE3IHBIX
CKoIuIeHui"

146

O06o0mieHne ©  CHCTEMAaTH3aIvs
3HAHUU. Ponp busuku 51
aCTPOHOMHM B  3KOHOMHUYECKOMH,
TEXHOJOTMYECKOM, COIMAJIbHOM U
ATHYECKOU cdepax IaeaTeIbHOCTH
YyeJloBeKa

147

O0o01IeHNe ©  cUCTeMaTHU3alus
3Hanuii. Ponb m Mecto (usuku u
ACTPOHOMHUU B COBPEMEHHOU
HAay4YHOU KapTHUHE MUpa

148

O0001IeHeE W cUCTEMAaTH3AIUI
3HaHui. Ponb ¢uszndeckoit Teopuu B
(GbopMUPOBAHUU TPEACTABICHUN O
bu3NYecKoil KapTUHE MHUPA, MECTO
duznyeckol KapTUHBI MHpa B
o0rem pamy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX
IIPEACTABICHUM O IPUPOJE

149

O00011IeHE W CHUCTEMAaTU3alIUs
3HaHui 1o teme "Kunematuka"




150

O0o00mIeHie ©W  CHUCTEMATH3AIUA
3HaHui 1o teme "Kuaematuka"

151

O0o01IeHne W cUCTEMaTHU3aLUs
3HaHUM o TeMe "/[uHamuka"

152

O0o01IeHne ©W  cUCTEMaTHU3aLUs
3HaHu# 1o teme "Crartvka TBEpAOTro
Tema"

153

O0001IeEHE M CcHUCTEMAaTU3allUs
3HAHUH o TeME "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

154

OO6oOmieHne W cUCTEMaTH3aIUs
3HaHUH 1o TEeMe "OCHOBBHI
MOJICKYJISIPHO-KHHETHYECKOM
Teopun"

155

O0o0mIeHne W cuUcTeMaTU3alus
3HaHuM 1o TeMe ''TepmoanHaMuKa.
TemmoBrie MaIIUHBI"

156

O6o0uieHne u  cucremMaTh3auus
3HAHUM 10 TeMme '"ArperaTHble
COCTOSIHUSA BEILIECTBA.
da30BbIE NEpexoanl”

157

O0o0meHne W cUCTEMAaTU3aLUsA
3HAHUM MO TeMe '"DNEKTPUYECKOE
mone"

158

O0001IeHe W cUCTEMATU3aIlUs
3HaHUil 110 Teme "llocTosHHBIM
ANEKTPUYECKUI TOK"

159

O6o0menne u  cucTemMaTH3aus
3HaHuM 1o TeMe "TOKH B pa3IMuHbIX
cpenax"

160

O00011IeHE W CHUCTEMAaTU3allUs
3HaHUH 110 TeMe "MarautHoe mnoJie"




16 PeszepBHbiii  ypok. O0600meHue u
| | cHcTemaTHzalus 3HaHu mo Teme | 1
"JnekTpoMarHuTHas UHAYKIHs"
16 PesepBHblii  ypok. OOo001IeHUE U
5 | cHCTeMaTH3ALKA 3HaHUI MO TeMe 1
"Mexanundeckue koyieOanus"
16 PeszepBHbiii  ypok. O0600meHue u
3 | cHcTeMaTH3aLNA 3HaHu o Teme | 1
"D1eKTpOMarHuTHbIE KojiebaHus"
PesepBHblii  ypok. OO0o001IEeHUE U
16 | cucremaTuzanmsi 3HAHWN IO TEMeE 1
4 | "MexaHnuecKue u
AIIEKTPOMArHUTHBIE BOJIHBI"
16 PesepBHbiii  ypok. OO0o0OIIeHHE H
g | CHCTeMaTH3ALKA 3HaHu o Teme | 1
"OnTuka"
PesepBHblii  ypok. OO0o001IEeHUE U
16 | cucremaTu3alus 3HAHUN MO TEMe 1
6 | "OcHoBbI
CTO"
PesepBHbIii  ypok. OO0o0OIeHue wu
16 | cucremaTuzanmsi 3HAHWK 1O TEMeE 1
7 | "KopmyckyJisipHO-BOJIHOBOM
ayanuzm"
16 PeszepBHbiii ypok. O600meHne u
g | cHcTeMaTH3aLuA 3HaHW 1o Teme | 1
"®usuka atoma"
PeszepBHbiii ypok. O600meHue u
16 | cucremaTuzalus 3HAHUN MO TeMe 1
9 |"Owusuka aroMHOTO siApa U
AJIEMEHTAPHBIX YACTHILL"
17 | Pe3epBHblil ypok. O000wmenune u | 1
0 | cucremaTuzanus 3HaHUHU IO TEME
"OnemMeHTHl acTpopU3UKH"
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOI'PAMME




YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

. ®uswmka, 11 kmace/ KacbsiHoB B.A., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAY; AxnonepHoe oobmecTBo «M3marenscTBo

«IIpocBemieHue

. ®wusuka, 10 xkmace/ KacesiHoB B.A., OOIIecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO
«IPODAy; AkunonepHoe oo1ecTBo «M3marenscTBo

«HpOCBeH_ICHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
®usuka. YrinyoneHHslil ypoBeHb. 10—11 knaccsl : pabouas nporpamma k innuu YMK B. A.

KacpsiHOBa: yueObHO-MeToIMUEcKOe mocodue / B. A.

Kacesnos, U. I'. BnacoBa. —M. : [lpoda

2 Ousuka. 10 k1. YrayoneHHsll ypoBeHb : yuyeOHuk / B.A. KacesHOB. — 5-¢ u3f.,
crepeorurt. — M. : [lpoda

3 O®uzuka. 11 k1. YriyOnenuslid ypoBeHb : yueOHuk / B.A. KacbgaHoB. — 5-e u3n.,

crepeoturt. — M. :/Ipoda

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1 http://nsportal.ru - counanbHas ceTh paGOTHUKOB 0OPA30BAHMSI.
2 http://markx.narod.ru/pic/ - ¢pusuka B mKone.

3 http://festival.1september.ru/articles/ - ¢gectuBans negarormueckux uaeil  «OTKPBITHIA
YPOK».



4 http://www.fizika.ru/ - caiit st yuureneil QU3MKU ¥ MX YYEHHKOB.
S http://www.physics.ru/ - matepuans o Gpusmke.
6 www . ege .edu.ru - uagopmanronsslii nopran EID.

7 http :// school - collection . edu . ru/ - exunas komnexuus LIOPos



