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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma no pu3uke Ha ypoBHE CpeaHEro o0I1iero oopa3oBanus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBI,
npeactaBieHHbix B ®I'OC COO, a Taxke ¢ yd€tom deaepalbHOd pabouel MmporpaMMbl
BocnuTanus U Konuenmuu npenoaaBanust ydyeOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit  ®enepanuu, pealu3yOUMX OCHOBHBIE 0Opa3oBaTelbHBIC
MIPOTPaMMBI.

[Iporpamma 1o (¢u3uMke ompenenser o00sM3aTeNbHOE TMPEAMETHOE COAEp)KaHue,
YCTaHABIIMBACT PEKOMEHIYEMYIO IIOCIIECAOBATEIILHOCTh M3YUCHHS TEM W Pa3/eloB y4eOHOTo
mpeaMeTa ¢ y4ETOM MEKITPEIMETHBIX B BHYTPUIIPEIMETHBIX CBSI3€H, JTJOTUKH YIeOHOTO TIpolecca,
BO3PACTHBIX 0coOeHHOCTeH o0yuaromuxcs. [Iporpamma no ¢pusnke 1aét npeacTaBiIeHue O HesX,
COJIep>KaHuH, OOIIEeH cTpaTeruu 00yYCHHSI, BOCIIUTAHUS M PA3BUTHUS O0YJAIONIMXCS CPEACTBAMH
yaeOHoro npeamera «Pu3nka» Ha yrIyOJIEHHOM YPOBHE.

N3ydyenne kypca Qu3uMku yriyOnEHHOTO YpPOBHS TIO3BOJSET pealu30BaTh 3aJayul
npodeccnoHanbHOM OpHUEHTAlUK, HANPABIEHO HAa CO3JIaHUE YCIOBHM M MPOSIBICHUS CBOUX
MHTEJUIEKTYabHBIX U TBOPUECKUX CIOCOOHOCTEH KaxIbIM 00y4aroIIUMCsl, KOTOPbIE HEOOXOAUMBbI
JUIS TIPOJOJIKEHHS O00pa3oBaHHsA B OpraHU3alusaX MNpoecCHOHAIBHOTO OO0pa30BaHUS 10
Pa3IUYHBIM (PU3UKO-TEXHUUECKIUM U UHKEHEPHBIM CIICIUATBHOCTSIM.

B mporpamme mo Qusuke ompeneisioTcs IIaHUpPyEeMble Pe3yabTaThl OCBOCHHS Kypca
(U3HMKHN HA YPOBHE CPEIHEro 00111ero 00pa3oBaHus: TIMYHOCTHBIE, METAIIPEIMETHBIE, TPEIMETHBIC
(1Ha yrimy6néanom ypoBHe). HayuyHO-METO10I0THYECKON OCHOBOM ISl pa3paboTK TpeOOBaHUN K
JUYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM pe3yiIbTaTaM OOYYarOIIMXCs, OCBOMUBIIIHMX
nporpaMmy 1o (U3MKe Ha ypOBHE CpeaHero oOiiero oOpa3oBaHUs Ha YIITYOJIEHHOM YPOBHE,
SIBJIIETCS CUCTEMHO-/ICITeITLHOCTHBIH ITOIXO/I.

[IporpamMma no pu3suke BKIIOYAET:

TUTAHUPYEMBIE Pe3YIbTaThl OCBOCHHSI Kypca (PU3UKH Ha YIITyOIEHHOM
YpOBHE, B TOM YHCIIE MPEIMETHBIC PE3yIbTaThl M0 ToJaM OOYYeHUs; COIepKaHHe YyIeOHOTO
npenMera «Du3nKay Mo rojamMm o0ydeHUs.

[IporpaMma 1o (u3uKe WMMeeT NMPUMEPHBIM XapakTep M MOXET OBITh HCIOJb30BaHa
VAUTEISAMHU (PU3UKH JUTSI COCTABIICHUS CBOMX PabOYMX IMPOTPaMM.

[IporpaMmMa 10 (H3MKe HE CKOBBIBAET TBOPYECKYIO WHHUIMATHBY Yy4YUTEled U
MPEIOCTAaBIAET BO3MOXHOCTU JJISl pealM3allid Pa3TUYHBIX METOAMYECKHX IOAXOI0B K
npenojaBaHuio GU3UKH Ha YIITYyOJIEHHOM YPOBHE MPU YCIOBHH COXpPaHEHHsI 00s13aTEIbHON YacTH
CoJiepKaHus Kypca.

®du3nka Kak HayKa 0 HanOoJee OOIIMX 3aKOHAX MPUPOIBI, BRICTYIIAs B KA4eCTBE Y4eOHOTO
MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAaJ B CUCTEMY 3HAHHN 00 OKpPYKAlOIIeM MHpE.
HIkonpHBIH Kypc (U3UKA — CHCTEMOOOPA3yIOIIUNA Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, TTOCKOIBKY (PM3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBICHUH, H3y4aeMbIX
xuMuen, Ouonoruer, pusnueckoi reorpadueit u acrpoHommueil. Mcronp3oBaHne M aKTUBHOE
MpUMEHEeHNE (PU3NUYECKUX 3HAHWM ONPEACITMIIO XapaKTep W OypHOE pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUI B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TIOIYYEHHUS HOBBIX
MaTepuajioB C 3aJaHHBIMU CBOWCTBaMHU. M3ydeHwe (HU3MKM BHOCUT OCHOBHOW BKJIAJl B



(hopMHUpPOBaHKE €CTECTBEHHO-HAYYHOM KapTUHBI MUPa 00yJaromerocs, B popMupoBaHue yMEHHI
MPUMEHSTh HAyYHBIH METOJI TIO3HAHUS MPH BBHITIOJTHEHUU UMHU YICOHBIX UCCIICIOBAHUIA.

B ocHOBY kypca ¢u3uKu Ha ypOBHE CpeHEro o0miero oOpa3oBaHus MOJOKEH s HICH,
KOTOPBIE MOXKHO PAacCMaTpPUBATh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEH KypC SBIISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuaj U3 BCEeX pa3fesioB (DHU3MKHU, BKIIIOYAET KaK BOMPOCHI KIACCUYECKOW, TaK U
COBpEMEHHOM (PU3UKH.

Hoes zenepanuzayuu. B cooTBETCTBUYU C HEl MaTepuan Kypca GU3NKU 00beAMHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBisercss (OpMHpOBaHHE IPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npearnogaracT UCIoJIb30BaHUE I'YMaHUTAPHOT O
MoTeHIHaNa GU3NIeCKOl HAyKH, OCMBICIICHHAEC CBSI3H Pa3BUTHS (PU3HKH C Pa3BUTHUEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc dpusnkn yriy0inEHHOTO ypOBHS IPEIoNaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTUYECKHUX MPHUIOKEHUN H3YUYECHHBIX
Teopuil W 3akoHOB. [Ipum »TOM paccMarpuBarOTCs Ha YpPOBHE OOMIMX TMPEACTaBICHUN U
COBpEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »srxonocuzayuu peanusyercs IMOCPEACTBOM BBEJIEHHS 3JEMEHTOB COJEpKaHMA,
NOCBALIEHHBIX 3KOJOIMYECKHMM Hpo0jeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEeXHUKU U TEXHOJIOTHH, a TaKkKe 00CYXKIEHHs TPOoOIeM paliioOHaILHOTO MTPUPOIOTIONIB30BaHUS U
9KOJIOTHYECKOI 0€301MacHOCTH.

OcBoenne cojiepkaHusl MPOrpaMMbl MO (U3UKE JOJKHO OBITh MOCTPOEHO Ha MPHHLUIAX
CHCTEMHO-/IeATEIbHOCTHOTO noxoa. s pu3uku peannsanus 3TUX NPUHLIUIOB Oa3upyeTcs Ha
HCIIOJIB30OBAHHUU CaMOCTOATCIIBHOTIO JSKCIICPUMEHTA KaK ITOCTOAHHO I[GI\/JICTBYIOHICFO (baKTopa
yuebHoro npouecca. s yriayOI€HHOro ypoBHS — 3TO CUCTEMA CaAMOCTOATEIBHOTO YYEHUUECKOTO
OKCIICPUMCHTA, BKIHOYAKOLICTO q)pOHTaJ'II)HBIG YUCHUUYCCKHUE ONBIThI IMPU HM3YYCHHWHN HOBOI'O
MaTepuaia, 1abopatopHble paboThl U paboThl MpakTukyMa. [Ipu 3TOoM BO3MOXKHBI J1Ba criocoba
peannzanuu GU3NYECKOro NpakTUKyMa. B mepBoM citydae mpakTUKyM MPOBOJIUTCS JINOO B KOHIIE
10 u 11 xnaccoB, 1100 mociie MepBOTro U BTOPOTo MOJIYrOJuil B KaKJIOM U3 3THX KiaccoB. Bropoii
Cmoco0 — A3TO HMHTETpanus padoT MPaKTHKyMa B CHCTEMY Ja0OpaTOpPHBIX pabOT, KOTOpHIE
MIPOBOJIATCSL B Tpollecce M3ydeHus pasnena (temsl). IIpum 3Tom mox paboTamu NpakTHKyMa
MIOHUMAETCS CaMOCTOSITEIbHOE HCCIIEZOBaHUE, KOTOPOE TPOBOIMUTCA IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOil HHCTPYKIIHH.

B nporpamMme no ¢usnke cucreMa y4eHHUYECKOTO SKCIIEPUMEHTa, JJaOOpaTOPHBIX padoT U
MPaKTUKyMa MpeICTaBIeHa eAUHBIM MepeuHeM. BrIOOp TeMaTHKu /Ui STUX BUJOB YYEHUUYECKUX
MPAKTUYECKUX PAaOOT OCYIIECTBIISETCS y4acTHUKAMH 0Opa3oBaTEIbHOIO IMpoIecca UCXOAS M3
O0COOCHHOCTEM MOYPOYHOrO IUIAHWPOBAHMUA M OCHalleHus kabunera ¢usuku. I[lpu sTOoM
o0ecreynBaeTcsl OBJAJICHUE OOYYalOUMMMCA YMEHHUSMHU IMPOBOAUTH HpPSMbIE U KOCBEHHBIE
U3MEPEHUs, UCCIENOBaHMs 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH U IOCTAaHOBKY OIBITOB IIO
IIPOBEPKE MPEUIOKEHHBIX THUIIOTES.

bosbioe BHUMaHuE yJIenseTcsl pelieHHI0 pacuEéTHBIX M KauyeCTBEHHBIX 3aaad. [Ipu stom
IUI pacdy€THBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3a/la4d C SIBHO 3a/JlaHHOW M HESBHO 3aJlaHHOMN
¢u3n4ecKoil MO/IENbIO, MO3BOJISAIOIINE IPUMEHSTh U3YUSHHbIE 3aKOHBI U 3AKOHOMEPHOCTH KaK U3



OJIHOTO pazliena Kypca, TaKk U HHTETpUpYys NMPUMEHEHHE 3HAaHUW U3 pasHbIX pasnenon. s
KAueCTBEHHBIX 3aJlad MPUOPUTETOM SBJISIOTCS 3allaHusi Ha OObSICHEHUE/TIpeicKa3aHue
MpoTeKaHus (PU3MUECKUX SIBICHUN M IMPOLIECCOB B OKPYXAIOIIeH *KU3HU, TpeOyrole BbIOOpa
(bu3nyecKoil MoieNu AJis CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecreyeHno yueOHOro mnpouecca Kypc (Gpu3Mku yriyOnE€HHOrO ypoBHsSI Ha YpOBHE CPEIHETO
obmiero o0Opa3oBaHMs JIOJDKEH H3ydaTbCs B YCIOBHMSX IpeAMETHOro kabuHera. B kaOunere
¢bu3uKN JOIKHO ObITH HEOOXO0AMMOE JTa00paTOPHOE 0OOPYAOBAHHUE IS BBINOJIHEHUS YKa3aHHBIX
B IIporpamMme 1o (U3uKe y4YEHHUYECKHX OIBITOB, JJaDOPATOPHBIX PadOT U paboOT NPaKTUKyMa, a
TaKXe JEeMOHCTPAIlMOHHOE 000pYAOBaHHE.

JleMOHCTpallMOHHOEe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C INPUHIMIIOM
MUHUMAaJIBHON JJOCTATOYHOCTU U OOECleurnBaeT MOCTAHOBKY MEPEUUCIICHHBIX B IIpOrpamMme 10
¢u3MKe KIIOYEBBIX JAEMOHCTpPAIMK Ui WCCIENOBAHHUS H3YYaeMbIX SIBICHHH M IPOIECCOB,
SMIIUPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHIA.

JIaGoparopHoe 00OpyAOBaHHE IJsl YUYCHHMUYECKHX IPAKTHUYECKUX paboT ¢opmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M 0O0eCmeumBaeTcs B pacu€Te OJHOI0 KOMIUIEKTa Ha JABYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpYIOBaHHS JIOJKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIOJh30BAHUM AHAJIOTOBBIX M IHM(POBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX N3MEPHUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU M3y4YeHHUs (PU3UKU B 00111eM 00pa30BaHUU ABISIOTCA: (pOopMUpOBaHHE
UHTEpeca M CTPEMJICHUS OOYYalolMXCs K HAayYHOMY HW3YYEHHUIO IPHUPOJbI, pPa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH; pa3BUTHE MPEICTaBICHUI 0 HAYYHOM METO/e
MO3HaHUA U (popMUpOBaHHE
HCCIIEIOBATENIbCKOTO OTHOUIEHHST K OKPYXKAIOIIMM  sBIEHHUSAM; (OPMHUPOBAHHE HAYYHOTO

MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUsI OCHOB
CTpOEHHUsI MaTepuu U (yHJAMEHTAJIbHBIX 3aKOHOB (U3UKU; HOpMUPOBAHHE YMEHUN OOBSICHATH

SIBJICHUSI C MCTIOJIb30BaHUEM (PU3MYECKHX
3HAaHUI U HAYYHBIX JI0KA3aTeIbCTB; (POPMUPOBAHHE MTPEICTABICHUH O pOITU (DPU3UKH ISl PAa3BUTHUS

Apyrux
€CTEeCTBEHHBIX HaYK, TEXHUKH U TEXHOJOTHIA;

pa3BUTHE TIPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymed npodeccuoHanbHON
NeSTeTbHOCTH, CBSI3aHHBIX C (DM3WKOHM, IMOATOTOBKA K JajbHEUIIEeMy OOYYEHHIO B ITOM
HaTpaBJICHUH.

JIoCTIKeHHe STHX IeNell oOecreynBaeTCsl pPenIeHHeM CIEAYIONMX 3aaad B Ipolecce
M3y4deHus Kypca (PU3MKU Ha YpOBHE CpPEAHETO OOIIero oOpa3oBaHUs: MPHUOOPETCHUE CHCTEMBI
3HaHUI 00 oOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIOYAs MEXaHHKY,
MOJICKYJISIPHYIO (PU3HKY, DJEKTPOJAWHAMMKY, KBAaHTOBYIO (DM3MKY M DJIEMEHTHI acTpO(PHU3UKY;
¢dbopMHpOBaHHE YMEHUH NPUMEHSTh TEOPETHUYECKUE 3HAHMA JUIsI OOBACHEHHMS (PU3MUECKUX
SBJICHUI B IPUPOAE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUN B IIOBCEIHEBHOM KH3HHU; OCBOCHHUE
CIOCOOOB PELICHNs PA3INYHbIX 33124 C SIBHO 3aJaHHOMN
¢u3nveckoil Moenplo, 3a1ad, MOAPa3yMEBAIOIIMX CAMOCTOATENBHOE CO3JaHHe (U3UUECKOM
MOJIEIIH, aICKBAaTHOM yCIOBHUSM 3a]1aui, B TOM YHCJIIE 337a4 HHKEHEPHOTO XapaKTepa; IOHUMaHue
(U3NYECKUX OCHOB U MPUHIIUIIOB JIEHCTBUS TEXHUYECKUX



YCTPOMCTB U TEXHOJOTMYECKHUX IPOIECCOB, UX BIHUSHUSA HA OKPYKAIOLIYIO CpEedy; OBJaJCHUE
METOJIaMU CAMOCTOSATEIBHOIO IUJIAHUPOBAHUS U NpPOBeAeHHS (U3MUECKUX SKCIEPUMEHTOB,
aHaJlM3a ¥ MHTEpOpeTanuud UHPOpMalUu, OIpeleieHHs] JOCTOBEPHOCTH MOJIYYEHHOIO
pe3ylbTaTa; Co3/laHue YCIOBHM ISl pa3BUTHS YMEHHM TPOEKTHO-UCCIIEI0BATEILCKOI,
TBOPUYECKOH J1€ATEIbHOCTH;

pa3BuTHE HHTEpeca K chepam mpodeccnoHAIBHOMN NeATeTbHOCTH, CBI3aHHOM
¢ GUBHUKOH.

B cootBercTBuu ¢ TpedoBanusiMu @I'OC COO yrinyOaEéHHBIN YPOBEHb U3YUCHHS YICOHOTO
npenMera «dusmnka» Ha ypoBHE cpefHero oOuiero oOpa3zoBaHHs BbIOUpaeTcs 00y4arouIMMucs,
IUTAHUPYIOIIMMU MPOJOIDKEHUE 00pa3oBaHUsl MO CHEIHAIBbHOCTSIM (U3UKO-TEXHHUYECKOTO
popuIIL.

Ha usydenne ¢usuku (yriayOJ€HHBIH YPOBEHB) Ha YPOBHE CPEIHETr0 001Iero oopa3oBaHus
orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Heaeno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme o (pu3uke rnepeueHs 1a00paTOPHBIX U MPAKTUUYECKUX paboT
SBJIIETCS PEKOMEH/JIOBAaHHBIM, YYHUTENb JI€laeT BBIOOp IMPOBENEHUS JIAOOPATOpHBIX PadOT U
OTIBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YyJarOIIIXCsl.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znes 1. Hayunblii MeTOX MO3HAHUS IPUPOIbI.

®dusnka — ¢yHIaMeHTalbHas Hayka o npupoje. HaydHblii MeTOJ| MO3HAHUS M METO[bI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

DKCIIepUMEHT U TeOpus B Mpoliecce Mo3HaHus npupoasl. HabmoaeHrne u SKCepuMeHT B
¢dusuke.

CrniocoOb1 n3Mepenus: (U3NYECKUX BEIUYMH (QHAJIOTOBBIE M LU(POBBIE U3MEPUTEIILHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYMKOBEIE CHCTEMBI).

[TorpemnocTu u3mepeHuil GpuU3NYECKUX BEIUUYHH (a0COIIOTHASI U OTHOCUTEIIbHAS).

MopenupoBanue (U3NYECKUX SBICHUNA M MPOIECCOB (MaTrepHaiabHas TOYKA, aOCOIIOTHO
TBEPAOE TENO, UACATbHAS KHUIKOCTb, UACAIBHBINA ra3, ToueuHbld 3apsan). ['unoreza. @uznyeckuit
3aKOH, T'PAaHULIbl €r0 IPUMEHUMOCTH. PU3NYecKas TEOpHUsL.

Ponp u Mecto ¢u3uku B (OPMHUPOBAHMM COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
IIPAKTUYECKOH J1eATEIbHOCTH JIIOCH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomoi, nPAKMUKYM.

W3mepenne cuitbl TOKa M HAIPSDKSHUS B LENH TOCTOSTHHOTO TOKA TP MTOMOIIIY aHATOTOBBIX
1 U POBBIX U3MEPUTENLHBIX TPUOOPOB.

3HakoMcTBO ¢ IUGpoBoi Jadboparopuei o ¢usuke. [Ipumepsl n3Mepenust GuU3NUECKUX
BEJIMYMH ITPH MTOMOIIN KOMITBIOTEPHBIX JTaTYHKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanundeckoe ABrkeHre. OTHOCUTETBHOCTh MEXAaHUYECKOTO IBUKCHHUS.
Cucrema orcuéra.

[Tpsimast m oOpaTHas 3aa4M MEXaHUKH.

Pannyc-BekTop MaTepuaqbHOM TOYKHM, €ro MPOEKIMH HAa OCH CHUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienue, CKOpoOCTb (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCH CUCTEMBI KOOpJauHAT. ClOKEHUE MepeMEeIeHud 1
CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHHUE. 3aBUCUMOCTh KOOP/IMHAT,
CKOPOCTH, YCKOPEHHS U ITyTH MaTepUaIbHON TOYKH OT BPEMEHHU U X IpapuKH.

CBoOoaHoe mageHue. Y CKopeHne cBOOOTHOTO TajieHus1. J[BrkeHue tena, OpomeHHOro Mo/
YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MaTEPHUATBHOU TOYKH OT
BPEMEHH U UX TpaUKH.

KpuBonuneiinoe aBukeHue. JIBrkeHNE MaTepUAIbHON TOYKU MO OKPYKHOCTH. YTJIOBAas U
nuHeWHas ckopocThk. Ilepmon m wactora oOpamenus. lleHTpocTpemuTenbHoe (HOPMaIbHOE),
KacarelnbHOe (TaHMeHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: CIIUOMETD, IBUKECHHE
CHaps/I0B, LEMHBIE, niecrepéHyaThie u peMEHHBIE  Tepeaadyu, CKOPOCTHBIE
TUQTHL



Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, UIUTFOCTPALIMS KWUHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

CrocoObl KCCIIETOBAaHUS IBUKECHUN.

NnnrocTpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[Ipeobpa3oBanue ABMKEHHM ¢ UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOmEeHHOro MO YII0OM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTel, TPACKTOPHUI, CKOPOCTEN IBMXKEHUSI OJTHOTO M TOTO XK€ Tejia B Pa3HbIX
cUCTEeMax OTCUYETA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

N3mepenne yckopeHus pyu NpSIMOIUHEHHOM paBHOYCKOPEHHOM JIBH>)KEHHH 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: CBOOOTHOTO MaieHUs (PEKOMEHI0BAaHO MCIOIb30BaHUe IIUPPOBOi
1ab0paTOpPUH).

Nsyuenue JIBIDKCHUSI  Teja, OpOIIEHHOTO0 TOPU30HTAIIBHO. IIpoBepka
THUIIOTE3bI O IPSIMOM MPONOPLMOHAIBHON 3aBUCUMOCTH MEK/y aJbHOCTBIO MOJIETA U HAYaJIbHON
CKOPOCTBIO Tela.

N3yuyenue nBuKeHUs Teja M0 OKPYKHOCTHU € IOCTOSHHOW 10 MOIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH Tepuoja OOpalleHUs] KOHUYECKOTO MAasTHHUKA OT €ro
rapameTpoB.

Tema 2. lunamuxa.

[IepBbiit 3akoH HproTOHA. MHEpUManbHble cCUCTEMBI OTCUETA. [[pUHIMII OTHOCUTENBHOCTH
lNanunes. HennepunanbHble cUCTEMbI OTCUETa (ONIpeAeIeHUE, TPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 1151 MaTepHAIBHON TOYKH.

Tpernii 3akoH HprOTOHA [U1s1 MaTepHAIIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh TPABUTALIMOHHOW 1 HHEPTHOM MaCCHhI.

Cuna TsDKeCcTH. 3aBHCUMOCTh YCKOPEHHS CBOOOJHOTO TIAJIEHUS OT BBICOTHI HAJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaguueckoi MMPOTH. J[BMKeHHEe HEOECHBIX Tel W HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBuXKyIerocst ¢ yCKOpeHUeEM.

Cuna tpenusa. Cyxoe TpeHue. Cuila TpeHUsS CKOJBXKEHUS U CHIIAa TPEHUS TOKOS.
Koaddunment tpenus. Cuna cOnmpoTHBICHUS TPU JIBHKCHHH Tela B KUAKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEJIBHOTO JABUKCHUS.

Hasnenue. I'mapocrarnueckoe nasieHue. Cuna Apxumena.

TexHuueckue yCTpPONHCTBA M TEXHOJOTUYECKHE MPOLECCHI: TMOIIIMIHUKA, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habntoienue ABMKEHUS TNl B MHEPLMAIBHBIX M HEMHEPLHAIBHBIX CUCTEMax OTCYETA.



[TpuHIIUT OTHOCUTEIEHOCTH.

Kadenne aByX HWIMHIPOB WM IIApOB Pa3HOM MacChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJILHO HEMHEPIIUAIIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOJICUCTBYIONICH MPHIIOKEHHBIX K TSIy CHJI C MPOU3BEICHUEM MaCChI Tella
Ha ero yCKOpPeHHUE B MHEPIIUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHHKAIOIINUX B PE3YJIbTATE B3aUMOCHCTBHUS TEII.

N3mMepenne mace 1o B3auMoI€UCTBHUIO.

HeBecomocTs.

Bec tena mpu yckopeHHOM NoIbEME U TIaJICHUH.

[HeHTpOOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOS, KAYCHUS U CKOJTBKCHHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, nPAKMuUKyMm.
N3mepenue paBHOACHUCTBYIOINICH CUJI TP ABHKEHUHU OpycKa 10 HAKIOHHOM IITOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBIMKEHHs Opycka IO HaKJIOHHOM
IJIOCKOCTH Ha 3a/laHHOE PacCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHUMOCTH CUJI YNIPYTOCTH, BO3HHMKAIOIIUX B IPYXUHE U PE3HMHOBOM
oOpasiie, oT ux aedopmaruu.

W3yuenue IBMXKEHUS] CUCTEMBI T€Jl, CBA3aHHBIX HUTBIO, IEPEKUHYTOHN uepe3 JErKuii OJI0K.

W3mepenue ko3¢ duimenta TpeHust Mo BeJIMYUHE YII0BOT0 KO3 (UIMeHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanne aBmkeHHs Opycka 1O HaKJIOHHOM IIJIOCKOCTH €  IE€PEMEHHBIM
KO3 PHUIUEHTOM TPEHHUSL.

N3yuyenue aBuKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEPHOE Teno. [locTynarenbHoe U BpalareabHOE JIBHKEHHUE TBEPAOIO Teja.
MOMEHT CuIIBI OTHOCHUTEIIBHO OCH BpaleHus. [1nedo cuisl.
CrnosxeHue cuil, NpUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPJIOTO TeEIA.

YcroitunBoe, HEYCTOMYNBOE, O€3pa3InUYHOE PABHOBECHE.

TexHu4eckne yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, pemeéryaTbie KOHCTPYKIIMH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, nPaKmMuKym.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TEJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpyrpoBaHne KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOMIA/Ib OIOPBHI.

Tema 4. 3akonvl coxpaneHusn ¢ MexaHuke.

NMnynsc MaTepualbHOM TOYKH, CUCTEMBl MaTEpHaIbHBIX TOUYeK. LIEHTp macc cucTemsl
MaTepuaibHBIX TOUeK. Teopema 0 JBUKEHHUU LICHTPa Macc.

Nmmynbe cuiibl 1 U13BMEHEHUE UMITYJIbCa Tea.
3aKOH COXpaHEHHs UMITYJIbCA.



PeakTuBHOE IBUKECHUE.

MomeHT umIylibca MaTepuanbHOM TOukH. IIpencraBieHue O COXpPAaHEHMM MOMEHTA
HMITYJIbCa B EHTPAJIbHBIX MOJISX.

PaGora cunpl Ha ManoM M Ha KOHEYHOM IMepemelieHuu. ['padudeckoe mpeacraBieHue
pabOTHI CHITHI.

MOoONIHOCTh CHJIBI.

Kunernueckast sHeprus MartepuaibHOW Touku. Teopema 00 M3MEHEHHH KHUHETHYECKON
SHEPTUH MATEPUATIbHON TOUKH.

[ToTreHuumanpHbple 1 HeNOTEHUMANIbHbIE CUibl. [loTeHumanbHas sHeprus. [loreHunanbHas
SHEprus ynpyro nehopMHUpPOBAaHHOHN MpYXUHBL [loTeHIManbHAs >HEPrusi Teiaa B OJHOPOIHOM
IrpaBUTAaMOHHOM InoJie. IloTeHnuManbHas SHeprus Tena B I'PaBUTALMOHHOM II0JIE OJHOPOIHOTO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HETTOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI TEII.
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHymM s UACAIbHOM JKUIKOCTHM KakK CIEICTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTHUU.

TexHruueckue YCTpOMCTBAa M TEXHOJOTHMYECKHUE MPOLIECCHI: JIBHXKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJET, TUPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3mepenne MOLIHOCTH CUIIBL.

N3meHeHue sHEpruM Tejaa Mpu COBEPIIEHUN PaOOTHI.

B3anMHbIe npeBpaneHnss KHHETUYECKOW U MMOTEHINAIbHOM SHEPT UM ITPU IEHCTBUH Ha TEJIO
CWJIBI TSYKECTH Y CHJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOAHOM NaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne uMmirynbca Tesa no TOpMO3HOMY ITyTH.

N3mepenue cuitel TATH, CKOPOCTH MOJIEITH IEKTPOMOOHUIS M MOIITHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHUSI UMITYJIbCA Tea C UMITYJIbCOM CHIIBL.

HccnenoBanue coxpaHeHus UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEVCTBUH.

N3mepenne KNHETUYECKON SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE H3MEHEHHSI TOTEHITMAILHOM SHEPTUU TPYKUHBI C pabOTOM CHUIIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS TPU ABMKCHUU Tella TI0 HAKIIOHHOM TIIOCKOCTH.

Pa3nea 3. MosekynsipHas pu3nKa M1 TEePMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHBIE TOJIOXKEHHS MOJEKYyJIsspHO-KMHeTHUeckoil Teopuun (MKT), ux omnbiTHOE
obocuoBanue. [uddys3us. bpoyHoBckoe amkeHue. XapakTrep ABUKCHHUS U B3aHMMOJCHCTBUS
YJacTHUIl BeniecTBa. MoJieNid CTPOCHHSI Ta30B, KHUAKOCTEH U TBEPIBIX T€N U OOBSICHEHHE CBOWCTB
BELIECTBAa HAa OCHOBE ATUX Mozelel. Macca u pazmepsl MosieKya (aToMoB). KosnuecTBo BelecTna.
[TocTostnuas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcns.

Mopenb naeanbHOro ra3a B MOJEKYISIPHO-KMHETUYECKON TEOPUU: YACTUIIBI I'a3a ABUKYTCS
XaOTUYECKHU U HE B3aUMOJAECHUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenneneeBa—Kianelipona. AOcoi0THas Temrmeparypa
(wkana Ttemmneparyp KenbBuna). 3axkon J[lanbrona. WM3ompoueccel B HACAIBHOM ra3e C
MIOCTOSTHHBIM KOJIMYECTBOM BemlecTBa. | paduueckoe mpencTaBieHHe U30MPOIECCOB: H30TEPMA,
n30xopa, u3odapa.

CBs13b MEXKy IaBJICHUEM U CPEIHEN KHHETUUECKOM SHEPTUEi OCTYNAaTEIbHOTO TEMII0BOTO
JBUKEHMSI MOJIEKYJT UJI€aIbHOIO ra3a (OCHOBHOE yPaBHEHUE MOJIEKYIISIPHO-KUHETUUECKON TEOpUHU
UJICaTBbHOTO Ta3a).

Csi3p  aOCONIOTHOM  TeMmIleparypbl TEPMOJMHAMUYECKOM CHUCTEMBI CO  CpeaHei
KMHETUYECKOM 3HEepruei NocTynaTeabHOr0 TEIIOBOTIO JBUKEHUS €€ YacTHLI.

TexHuuyeckue YCTpOHCTBA M TEXHOJOTHMUYECKHE IIPOIECCHl: TEepMOMETp, Oapomerp,
MOJIy4YEeHUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Monenu 1BUKEHUS YaCTULl BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBUKECHHUSL.

Buneoponuk ¢ 3anuchi0 peaabHOro OPOYHOBCKOTO JTBHYKCHUSI.

Huddysus xxunkocreil.

Mogens onbita LlTepHa.

[IpuTsxeHne MONEKyII.

Monenu KpUCTaNINYECKUX PEIIETOK.

Habuntoienue u vccnenoBanue N30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue npoiecca yCTaHOBIIEHUS TETJIOBOIO PaBHOBECHUS ITPU TEINIOOOMEHE MEXTY
ropst4ei ¥ XOJIOJHON BOJOM.

W3yuenne un30TEpMHUUECKOro IMpolrecca (PeKOMEHIOBAHO HCMOIb30BaHUE LU(BPOBOI
nabopaTopun).

N3yuenne wum3oxopHoro mpouecca. M3yuenue

n300apHOTO MmpoIiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunboi.

Tepmonnnamunueckas (T/1) cucreMa. 3aganne BHEMHUX YCIOBUH ISl TEPMOAMHAMHYECKOM
cucreMbl. BHelHue u BHyTpeHHHe napaMerpsl. [lapameTpsl TEpMOAMHAMUUYECKON CUCTEMBI KaK
CPEIHUE 3HAYECHUS BEJIMYHH, ONUCHIBAIOLINX €€ COCTOSIHHE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Havano tepmoguHamuku. CaMOIpOU3BOJIbHAS pelaKcals TEPMOIMHAMUYECKON
CHUCTEMBI K TEMNIOBOMY PABHOBECHUIO.

Mopnens wuaeanbHOr0 ra3a B TEpPMOJAMHAMUKE — CHCTEMa YypaBHEHUH: ypaBHEHHE
MenpeneeBa—Kianeiipona U BBIpaKEHHUE JJIsi BHYTPEHHEH SHEPruU. Y CIOBHUS NMPUMEHUMOCTU
STOW MOJeNu: HHU3Kas KOHIEHTpAIUsl YacTHIl, BBICOKHE TeMmIepaTypbl. BblpakeHue s
BHYTpPEHHEH 3HEprH OJHOATOMHOT'O H/1€aJIbHOTO rasa.

KBazucratuueckue u HeCTaTUYECKUE MPOIIECCHI.



DneMeHTapHas paboTa B TepMoAMHAMUKE. Berancnenue paboTsl mo rpaduky mporecca Ha
pV-auarpamme.

Temnonepenaya kKak crnoco0 HW3MEHEHUsI BHYTPEHHEH SHEPruM TEpMOJWHAMHYECKOU
cucTeMbl 0e3 coBepiieHus padoThl. KOHBEKIIHS, TEIIONPOBOIHOCTh, H3IyUeHHE.

KomnuectBo Temnorel. TemmoéMKOCTh Tena. YaenbHas W MOJISIpHAS TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maiiepa. YaenbHas TeIUioTa CropaHusi TOIUIMBa. Pacué€r koimyecTBa
TEIUIOTHI ITpH Terutonepeaaye. [lonstue o6 aguadaTHOM MpoIiecce.

[TepBrIit 3akoH TepMoAMHAMUKH. BHyTpeHH s sHeprus. KomnuecTBo TernoTsl 1 paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEH YHEPTUH TEPMOJIMHAMHYECKON CHCTEMBI.

Btopoit 3akoH TepMOAMHAMUKH 11 PAaBHOBECHBIX TIPOILIECCOB: dYepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMHUUYECKOW CHUCTEMBbI IMPOXOAHWT E€AMHCTBEHHAs aauadara.
AOcoitoTHas TeMIiepaTypa.

Bropoii 3akoH TepMOAMHAMUKU JJIT HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXHO TEPEaaTh
TEIUIOTY OT OoJiee XOJIOAHOTO Tela K Oonee Harperomy Oe3 kommeHcanuu (Kiaysumyc).
HeoOpaTuMoCTh IPUPOTHBIX MPOIIECCOB.

[Tpunimne! geiictBus TermnoBbix MmamuH. KIT/.

MaxkcumansHoe 3nauenue KII. [ukn Kapno.

DKOJIOTHYECKUE aCMEKThl MCIIOIb30BAHMS TEIUIOBHIX JBUTATeNIel. TeraoBoe 3arps3HEeHUE
OKpY>KalOILEH Cpeibl.

TexHu4eckue ycTpoMcTBa U TEXHOJOTUUYECKHE TMPOIECCHI: XOJOIUIBHUK, KOHIUIIMOHED,
IU3eIbHBIA W KapOIOpaTOpPHBIM JBHUraTeNu, mapoBas TypOWHA, TMOJY4YeHHE CBEPXHHU3KUX
TeMIIepaTyp, YTHIM3AIMS «TEMJIOBBIX» OTXOJOB C HCIOJb30BAaHHUEM TEMJIOBOTO Hacoca,
yTUIU3alKs OMOOPTaHMYECKOTO TOTLTHUBA AJIsl BEIPAOOTKH «TETLIOBO M SJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue TemmnepaTypsl IpU aInadaTHUECKOM PaCIIMpPEHUH.

Bo3nymHoe orauso.

CpaBHeHME YIENbHBIX TEMIIOEMKOCTEHN BEIIECTB.

CrocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO TpoIecca.

KomMrmbroTepHbie MOJIeH TEMIOBBIX IBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopusie pabonovt, nPAKMUKyM.

N3mepenne yaenbHOM TeITOEMKOCTH.

HccnenoBanue mporiecca OCTHIBAaHUS BEIIECTBA.

UccnenoBanue aguabaTHOTO Mporiecca.

N3yuenne B3aMMOCBSI3M HPHEPTUHM MEXMOJIEKYISIPHOTO B3aMMOJICHCTBHS M TEMIIEPATypPhI
KUIICHUS >KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmoanusa eeuwjecmea. Dazoevie nepexoowl.

[TapooOpazoBanue W KoHAeHcanusa. lcnmapeHue © KuneHue. YaenbHas TeIioTa
mapooOpa3oBaHus.

Hacepimennsie u HEHACBIIICHHbIC napel. KadecTBeHHas 3aBHCHUMOCTD
IJIOTHOCTH W JAaBIICHUS HACHIIIICHHOTO TIapa OT TEMIEPATYPhI, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT aBICHUS B KUKOCTH.

BraxxnocTs Bo3myxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTD.



Tépnoe teno. Kpucrammuueckue u amopdHbie Tesa. AHU30TPOIHSI CBOWCTB KPHUCTAJLIOB.
[1naBnenue u Kpuctaum3anus. Y aenbHas TerioTa miasienus. Cyonumanus.

Hedbopmammu tBEpHOro Tema. Pactsbkenune m okarme. Caur. Moayne FOnra. Ilpenen
yopyrux aegopMariuid.

TemnoBoe pacimupenue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JTUHEIHOE pacHIMpeHue.
AHTapMOHH3M TEILJIOBBIX KOJI€OAHUI YaCTHII BelIeCTBa KaK MPUYKHA TETJIOBOT'O PACIIMPEHUS Tel
(Ha KaYECTBEHHOM ypPOBHE).

[Ipeo6pa3zoBanue sHeprun B Pa3zoBbIX Mepexoax.

VYpaBHeHHe TEII0BOro OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. Koa(hHiMeHT moBEepXHOCTHOTO HaTshKeHHs. KammspHbie
siBJIeHUs. J{aBieHue 1Mo MCKPUBIEHHOW MOBEPXHOCTHIO XKuIKoCcTH. Dopmyna Jlannaca.

TexHudeckue yCTpOMCTBA U TEXHOJOTUYECKHE TMPOIECCHI: JKUJKHE KPHUCTAILIBI,
COBPEMEHHBIC MaTEpPHUAJIBI.

Hemoncmpayuu.

TennoBoe paciupeHnue.

CBoiicTBa HaCBILEHHBIX [1apPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OnBITHI ¢ MBUIBHBIMHU TJIEHKAMM.

CmauuBaHue.

Kanunnsapuseie sBieHus.

Mopenu HEHbIOTOHOBCKOM KMIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJICHHS KPUCTANIMYECKOTO BEILIECTBA.

Buner nedopmanuii.

Ha6monenue maneix nedopmanuii.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npAKMUKym.

N3yueHune 3akOHOMEPHOCTEN UCTIAPEHHUS XKUIKOCTEN.

N3mepenue yaenbHOM TETTOTHI MJIaBJACHUS JIbA.

N3yueHune cBONCTB HACHIIIIEHHBIX MAPOB.

N3mepenune abCOMOTHOM BIaKHOCTH BO3/yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSIKEHUSI.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH J1e(hopMallMi pe3WHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY
CHUJIBL.

Pasnen 4. DaekTpoamHaMuka.

Tema 1. Dnexmpuueckoe noe.

DnekTpu3anus Tel U e€ MpOosBICHUs. DJIEKTpUUecKuil 3apsia. [[Ba BuUIA 3IIEKTpUUECKUX
3apsan0B. [IpoBOIHUKY, IUANEKTPUKH U ITOJIYIIPOBOIHUKH. DJIIEMEHTAPHbBIN AIEKTPUUECKUH 3aps .
3aKOH COXpaHEHUs 3JIEKTPUUYECKOTO 3aps/a.

B3aunmoneiictue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyoHa.

DnekTpuyeckoe nojie. Ero neiicTBre Ha 3JIEKTPUUYECKUE 3aPSJIbI.

Hamnpspxkéanocts  anektpuyeckoro moinsa. [IpoOGHbIl 3apsn. JluHum HanmpskEHHOCTH
AIEKTPUUECKOTO N0JIA. OJHOPOIHOE IIEKTPUUECKOE TOJIE.



IToTeHIMaTBHOCTD DJIEKTPOCTATHYECKOTO IMOJIA. Pa3HOCTE NMOTEHIMAIOB M HAIPSHKCHHE.
IloTeHunanpHas dHEprus 3apsia B JIEKTPOCTaTHYECKOM noJie. [ToTeHnnan aneKTpocTaTuuecKoro
110J151. CBA3b HAIIPSKEHHOCTH 1OJIS U Pa3HOCTH MOTEHLIUAIOB 151 JIEKTPOCTATUYECKOI 0 OIS (KaK
OJTHOPOJIHOT'O, TaK U HEOJHOPOJIHOTO).

[TpyHIMI Cynepno3ULUK dJIEKTPUUECKUX MOIEH.

ITone ToweuHoro 3apsaa. [lome paBHOMepHO 3apskeHHOH cdepnl. [losne paBHOMepHO
3apsDKEHHOro 1o o0béMmy mapa. [lose paBHOMEpHO 3apsDKEHHOW OECKOHEYHOM IJIOCKOCTH.
Kapruns! nMHUN HaNPsKEHHOCTH 3TUX MOJIEH U 3KBUIIOTEHLIUAIIBHBIX IOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE. Y CJIOBUE PAaBHOBECHS 3aps10B.

JIM3IIEKTPUKY B DJIEKTPOCTaTUUECKOM ToJIe. J{naneKkTpruyeckas IpOHUIIaeMOCTh BEIIECTBA.

Kongencarop. D51eKTpo€MKOCTb KOHJIEHCATOpa. DNEKTPOEMKOCTD INIOCKOT0 KOHAEHCATOPA.

[TapamienpHOe  coenuHeHHMEe  KOHJeHcaropoB.  IlociepoBarenbHOE — COEIMHEHHME
KOH/ICHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

TexHnyeckue ycTpoiCcTBa U TEXHOJIOTMYECKHE ITPOLIECCHI: AIEKTPOCKOIL, JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHUE JIEKTPOIIPHOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YCeTpoUCTBO U IPUHIUIT ACUCTBUSA JIEKTPOMETPA.

DNEeKTPUUECKOE MOJI€ 3apsSyKEHHBIX IIaPHKOB.

DNEeKTpUUECKOE MOJI€ IBYX 3apSKEHHBIX IJIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne I'paada).

[IpoBOIHMKY B IEKTPUYECKOM IOJIE.

DneKTpocTaTUYeCKas 3alluTa.

YCTpoiCTBO U IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOT0 KOH/IEHCATOpa OT IJIOLIa/IN TUIAaCTUH, PACCTOSTHUS
MEXIYy HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MeKTPUYECKOro MOoJIs 3apsKEHHOT0 KOHAEHCaTopa.

3apsiika ¥ pas3psiika KOHIEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmMuKym.

OneHka cuil B3aMMOJEICTBHS 3apsSKEHHBIX TEll.

HaGntoneHue npeBpalleHus SHeprun 3apsyKeHHOTO KOHJICHCATOpa B SHEPTHIO M3JIyUeHHS
CBETOAMO/1A.

W3ydeHue nmpoTekaHus TOKa B LIETIH, COJIEprKaIleil KOHIeHCcaTop.

Pacnipenennenrie  pazHOCTH MOTEHLUMATIOB  (HANpsDKEHUS) TMPU  MOCIIEI0BATEIbHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil d3neKmpuydecKuil mok.

Cuna toka. ITocTosiHHBIN TOK.

VYcnoBus CyIIECTBOBAaHHS IIOCTOSIHHOI'O 3JIEKTPUUYECKOTO ToKa. VCTOYHMKH —TOKa.
Hanpsioxenne U u D/1C E.

3akoH OMa it y4acTKa LIETH.



DNEeKTpUUECKOEe CONPOTUBIICHHE. 3aBUCUMOCTh COITPOTUBIICHHS OHOPOTHOTO MPOBOJHUKA
OT €ro JJIMHBI U TUIONIA/IU TIOTIEPEUHOT0 CeUeHUs. Y IeIbHOE COMPOTHUBRIICHUE BEIIECTRA.
[TocnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COSAMHEHNE TPOBOHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpuueckux nernei. [Ipasuna Kupxroda.
Pabota snekTpuueckoro Toka. 3akon Jxoymns—JIeHma.

MoIIHOCTb 3JEKTPUYECKOT0 TOKA. TermoBasi MOLTHOCTD, BblIeseMasi Ha Pe3UCTOpeE.

OJIC u BHyTpEeHHEE CONTPOTUBIICHHE HCTOYHHKA TOKa. 3aKkoH OMa JIJ1s1 TIOJTHOM (3aMKHYTOM )
ANEKTPUYECKON 11enu. MOMIHOCTh UCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

Konznencarop B 1ienu nocTOsIHHOTO TOKA.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTHUECKHE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK JIEKTPUUYECKON IHEPIHH.

Hemoncmpayuu.

W3mepenue cuipl TOKa U HAMIPSIKSHHUS.

HccnenoBanne 3aBUCUMOCTH CHIJIBI TOKA OT HAMNpsDKEHUS M7 PE3UCTOpPA, JIAMIIbI
HaKaJUBaHUS U CBETOANO/A.

3aBHUCHUMOCTh COMPOTHUBICHUS UWIHHIPUYECKUX MPOBOAHUKOB OT [JIMHBI, IUIOIIAIN
MOTIEPEYHOr0 CEUEHHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS MPU MOCTOSHHOM HAIPSKEHUU.

IIpsmoe m3mepenue JJIC. KopoTkoe 3aMblkaHHE TaJIbBAHUYECKOTO DJIEMEHTa M OLEHKa
BHYTPEHHETO CONIPOTUBIICHUS.

CrniocoObl coeTMHeHNs UICTOYHUKOB Toka, DJIC Gatapei.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaeapHOro COpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS 1T JIaMITbl HAKAJIUBAaHMSL.

YBenn4eHue npejena u3MepeHus amrnepMerpa (BoJbTMETpa).

N3mepenne 3/1C 1 BHYTpEeHHEr0 CONPOTUBIICHHUS] ICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rabBaHMUECKOT0 3JIEMEHTA OT BPEMEHH IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B
LeMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuueckas MNPOBOAMMOCTh Ppa3IMYHBIX BELIECTB. OJEKTPOHHAs IPOBOAMMOCTH
TBEPABIX  METAUIOB.  3aBUCHMOCTb  CONPOTHUBIIEHHS  METAUIOB  OT  TEMIIEpaTyphl.
CBepXIpOBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass W NPUMECHAs IPOBOAUMOCTH IOJYIPOBOJIHUKOB.
CaoiictBa p—N-nepexoaa. I1omynpoBoJHUKOBEIE TPUOOPHI.



DJIEKTPUYECKUN TOK B JJIEKTPOJHMTAX. DJNEKTPOJIUTHUYECKAS AUCCOIMALUS. DIEKTPOIU3.
3akonbl Dapajes 14 SIEKTPOIIU3a.

DJIeKTpuYecKuid TOK B razax. (CaMoCTOSTENbHBIH W HECAMOCTOATENIbHBIN pa3psl.
PaznuuHblie TUIIBI CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma.

TexHnyeckue yCTpPOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: Tra30pa3psAaHble JIaMIIbI,
JIEKTPOHHO-JIy4eBasi TpyOKa, IOJIYHNPOBOJHUKOBBIE MPHUOOPHI: AMOA, TPaH3UCTOp, (poToauon,
CBETOAMO/M, TajbBaHMKA, pPaQUHUPOBAHME MEAM, BBIIUIABKA ATIOMHUHMS, 3JIEKTPOHHAs
MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

3axoHbl 25ekTpoauza Dapazest.

HckpoBoii pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHHE IPOBOJIMMOCTH METAIIJIOB U MOJIYIIPOBOIHHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

Habntonenue snexTpoinusa.

N3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3nyecKuil NPaKTUKYM.

CrniocoObl n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HHU(POBBIX
U3MEPUTENIbHBIX NPUOOPOB U  KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTeM. AOCOIIOTHBIE U
OTHOCHUTENIbHBIE  IOTPEIIHOCTH  M3MepeHui  ¢u3uueckux BenuuuH. OlleHKa TpaHMil
IIOIPEIIHOCTEM.

[TpoBeneHne KOCBEHHBIX H3MEPEHUMN, UCCIICIOBAHUIN 3aBUCUMOCTEN (PU3NUYECKUX BETUYHH,
MPOBEpPKa MPEAJIOKEHHBIX Trunore3 (BpIOOp M3 pabOT, OMMCAHHBIX B TEMaTHYECKHX pazJenax
«YYeHHUECKHI IKCIIEPUMEHT, 1a00paTOpHbIE PabOThI, IPAKTUKYM»).

MexnpeamerHblie CBA3H.

Nzyuenne kypca ¢pusuku yrmy6nénHoro ypoBHs B 10 kimacce ocymecTBisieTcs ¢ yuéToM
COJIEp’KaTENIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMu MaTeMaTUKH, OWOJIOTMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemmnvie nonamus, C6A3aHHblE C UYUEHUEM MEMOO06 HAYYHO20 NOZHAHUA:
SIBJICHUE, HAy4yHBIH (QakT, Tunote3a, (u3nyeckas BeIWYHMHA, 3aKOH, TEOpUs, HAOIIOACHUE,
SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHUE, MTOTPEITHOCTH U3MEPEHUH, H3MEPUTEIbHbBIE
npubopsl, nudposas maboparopusi.

Mamemamuxka: peunieHne cucteMbl YypaBHeHHM. JluneliHas ¢yHkuus, mapaboia,
runep6oia, ux rpaduku u cBoiicrBa. TpuroHomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO. BEKTOpBI M MX IPOEKIHH Ha OCH
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: vexanuieckoe JBI)KEHUE B KHUBOU mpupoae, 1updysus, ocMoc, TemI000MeH
KUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHME  OKPYXKAIOWIEH  cpelpl,  YTHIM3aLUs



OMOOPraHNYECKOro TOIJIMBA JAJIsi BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUU, MOBEPXHOCTHOE
HATSKEHHE U KallWUIApHBIC SIBJICHUS B IPUPOJIE, FIEKTPUUECKUE SIBJICHUS B )KUBOI MPUpPOJE.

Xumusa: JUCKPETHOC CTPOCHUC BCIUICCTBA, CTPOCHUEC aTOMOB U MOJICKYJ, MOJIb BCUICCTBA,
MOJIApHasA Macca, IoJIyd€HNE HaHOMAaTCpUuajaioB, TCIJIOBBIC CBOMCTBA TBépI[BIX TCI, )KHI[KOCT@ﬁ u
ra3oB, JKHUIAKHUC KPUCTAIbI, 3JICKTPHUYCCKUC CBOMCTBaA MCTAJJIOB,  3JICKTPOJIUTHYCCKAA
aucconunanys, rajibBaHruKa, 3JICKTPOHHASA MUKPOCKOIIHA.

TI'eozpaghua: BnaxxHocTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHue IBUKEHUI C UCIIOIb30BAaHUEM MEXAHU3MOB, YUET CYyXOI0 U
KHUJAKOTO TPEHHUsT B TEXHUKE, CTAaTUUYECKUE KOHCTPYKUMH (KPOHILUTEHH, pemérdyarbie
KOHCTPYKIIMHU), UCTIOJIB30BAHUE 3aKOHOB COXPAHEHUSI MEXAHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOI XOJOJMIBHUK,
KOH/IMIIMOHEP, TEXHOJIOTUM IOJIY4YEHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HaHOMAaTepUalloB, W  HAHOTEXHOJOTMM,  DJIEKTPOCTaTHYECKas  3alluTa,  3a3eMJIEHUE
3JIEKTPOIIPUOOPOB, ra30pa3psAHbIE JaMIIbl, HOIYIPOBOIHUKOBBIE IPHOOPHI, TaIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoanHaMuKa.

Tema 4. Maznumnoe noe.

B3aumopeiicTBue MOCTOSHHBIX MarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHoOe TmoJe.
Bexrop marauTHONM MHAYKIMH. [IpuHIMI Cynepno3uuyu MarHuTHBEIX nojeid. JIMHuM MarHuTHON
WHTYKIHH.

MarautHoe 1ojie MPOBOJAHMKA C TOKOM (IIPSMOro MPOBOJHHUKA, KATYIIKU U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOYJIb.

Cuna Jlopennia, e€ HampaBiieHHWE€ W MOAYNIb. J[[BI)KEHHE 3apsOKEHHOM YacTHUIBI B
OJIHOPOJIHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

MarnuTHoe nosue B Benectse. PeppoMarHeTUKH, apa- U THaMarHeTUKH.

TexHu4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: NMPUMEHEHUE ITOCTOSHHBIX
MarHuToB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, 3JIEKTPOABUTaTedb SKOOH, YCKOpHUTEIH
3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KaptuHa nuHMA MHOYKIMA MarHUTHOTO TOJNS TIOJOCOBOTO U IOJAKOBOOOpPa3HOIO
ITOCTOSIHHBIX MarHUTOB.

Kaptuna 5vHUH MarHMTHOM MHAYKUMM TOJA JUIMHHOTO TPSAMOIO IIPOBOAHMKA U
3aMKHYTOI'0 KOJIBLICBOTO IIPOBOJIHUKA, KATYIIKHA C TOKOM.

B3auMozeicTere JByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrtBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

HaGnronenue nBHKeHUs MydKa 3JEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMD NefCTBUS AIIEKTPOU3MEPUTEIIEHOTO TPUOOPA MAaTHUTOIIEKTPHUUECKONW CUCTEMBI.

Yuenuueckuii IKcnepumernm, ﬂaﬁopamopnble paﬁombl, RPpAKmuKym.
HccnegoBanne MarHUTHOTO MOJISI HOCTOSHHBIX MarHUTOB.



HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl Amnepa.

W3ydeHue 3aBUCUMOCTH CUIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHHS CUIIbI AMITepa.

Tema 5. dnexkmpomazHumnan uHOYKYuUs.

SIBnenue annexkTpoMarHuTHOM UHAYKIMU. [ToTOK BekTopa MarHuTHOM MHAYKIMU. 3/C
MHIYKIHUU. 3aKOH 3JIeKTpoMarHuTHoW nuaykuuu Papanes. BuxpeBoe anexkTpuueckoe mosie.
Toxku dyko.

O/1C uHAYKIMU B IPOBOAHMKE, IBUKYIIEMCS] B OJJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NunyktuBHOCTh. KaTylka MHIYKTUBHOCTH B IIEMH MOCTOSIHHOTO TOKA.

SBnenne camounaykiuu. 3J1C caMOMHAYKLINH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuyeckue ycTpoiCcTBa U TEXHOJIOTHYECKHE MTPOLECCH: MHAYKIIMOHHAS TIeUb, COJICHOUI,
3aIuTa OT JIEKTPU3ALUH Tell PU ABM)KEHUN B MATHUTHOM T10J1€ 3EMIIH.

Jemoncmpayuu.

Habmtoienue sBiaeHMsI 3J€KTPOMAarHUTHON MHTYKITHH.

Hccnenosanue 3apucuMoct 3/1C HHIYKIIMN OT CKOPOCTH U3MEHEHHSI MATHUTHOT'O IOTOKA.

[IpaBuio JleHna.

[Tamenne MarauTa B aIIOMUHUEBOM (METHOM) TpyoOe.

SIBrieHNE CAMOMHTYKIIVH.

Uccnenosanue 3aBucumoctu D/]C caMOMHAYKIMK OT CKOPOCTU M3MEHEHUsSI CUIIBI TOKa B
LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

UccnepoBanue siBIEHUS 31€KTPOMarHUTHOM MHIAYKIUU.

Ornpenenenrne HHIYKIUA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIeHUS CAaMOUHIYKITUU.

COopka Mo/ieTTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Komnebarennuas cucrema. CBoOOgHEBIE KOJIEOAHMUS.

lapmonnueckne  KoyieOaHUs. Kunematnueckoe ®  JUHAMHUYECKOE  ONIHCAHUE.
DHEpPreTUIECKOe OMMcaHue (3aKOH COXPaHEHUS MEXaHNYECKOW YHeprun ). BeIBO THHAMUUYECKOTO
OTMCaHUs TAPMOHUYECKHUX KOJCOAHMI M3 UX SHEPTETHUECKOTO M KHHEMAaTHYECKOTO OMTUCAHUS.

Amruntyaa u ¢asza kosneOaHui. CBs3b aMIUIUTYAbl KOJeOaHUN HMCXOJHOW BEITUYMHBI C
aMIUIUTYy1aMU Kosie0aHu# €€ CKOPOCTH M YCKOPEHUS.

[Tepuon u vacrora konebanuid. [leproa ManbIx cBOOOTHBIX KOJIEOAHMI MaTeMaTUUECKOTO
MasiTHUKA. [leproa cBOOOHBIX KOeOaHUI TPYKUHHOTO MasiTHUKA.

[TonsaTtue o 3aTyxarommx Koyiedanusx. Beiyxaennsie koneOanus. Pezonanc. Pesonancuas
KpuBas. BnusiHue 3aTyxaHus Ha BHJI pe30HAHCHOW KpUBOM. ABTOKOJICOaHUS.



TexHnYeckne yCTpPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: METPOHOM, 4Yachl, Kadesd,
MYy3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuce KojaedaTeIbHOrO ABHKEHHUSL.

Habnronenne He3aBHCHMOCTH TEPHO/Ia MANIbIX KOJICOaHUH rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KoueOaHui M 3aBUCUMOCTH MEpUoJia CBOOOIHBIX KOJeOaHMA
OT CONPOTHUBIICHUS.

HccnenoBanne kojeOaHM Tpy3a Ha MAacCHBHOW MpPYXHHE C LENbI0 (POPMHUPOBAHUS
MPEJCTaBICHUN 00 HIeATbHOW MOJIENIU MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIpU KoJeOaHUAX Irpy3a Ha MpYyKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

HaGimotenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U MIPY>KMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB ABMKEHUS Tela B X0J1e KoJieOaHH Ha yIIpyrom MojBece.

W3ydenue qBUKEHHS] HUTSHOTO MasTHHUKA.

[Ipeobpa3oBanue YHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaIONINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnexkmpomaznummnbsie Ko1e0aHUA.

Konebarenbupiii kKoHTYyp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
koseOaTenbHOM KoHType. ®opmyna Tomcona. CBsi3b aMIUIMTYABI 3apsiia KOHJEHcATopa C
aMIUTUTYION CUITBI TOKA B KOJIeOATeTbHOM KOHTYpE.

3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOoJebaTeTbHOM KOHTYpE.

3aryxamomue DSIeKTPOMarHUTHbIE KoJeOaHusa. BbIHYyXIEHHBIE DIEKTPOMAarHUTHbBIE
KoJeOaHusl.

[lepemeHHbIi TOK. MOIIHOCTH MEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JIEWCTBYIOIIEE
3HAUEHUE CHJIBI TOKA M HAMPSHKEHUS MPH pa3IudHoON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT
BPEMEHH.

CunyconaalibHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHAEeHCATOp U KaTyIlIKa HHIYKTUBHOCTHU B
e CUHYCOMAAIBHOTO MMEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsyKEeHHIA.

Nneansubiii Tpancdopmarop. I[IponsBoacTBo, mepeaada u MOTPEOICHUE DIIEKTPHUECCKOM
SHEPTUH.

DKOJIOTHYECKUE PUCKH TIPU TMPOU3BOJICTBE AIEKTpodHeprur. KynbTypa HCMONIB30BaHUS
3JIEKTPOIHEPTUHU B TOBCEAHEBHOM )KU3HHU.

TexHuueckue yCTPONUCTBA U TEXHOJOTMYECKHUE TMPOIECChl: DIEKTPUUYECKUN 3BOHOK,
re€HEPATOP MEPEMEHHOTI0 TOKA, TUHUU AIIEKTpOIepeaay.

Hemoncmpayuu.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOaHHUS.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJIEOaHUN OT MHAYKTUBHOCTH M €MKOCTH KOHTYpA.

OciumiorpaMmsbl 3JIEKTPOMArHUTHBIX KOJICOaHUMN.

['eneparop He3aTyXarOMIMX AJICKTPOMATHUTHBIX KOJICOAHUMN.

Monenb 3eKTpOMarHUTHOTO TeHepaTopa.

BreinyxaeHHble CHHYCOU1abHbIE KOIeOaHusl.



Pesucrop, karyimika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETH IEPEMEHHOI0 TOKA.

Pe3onanc mpu mocienoBaTenbHOM COSAMHEHUU PE3UCTOpa, KaTYUIKW MHIYKTUBHOCTU U
KOHJICHCATOopa.

YCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Monenb TUHUY 3JIEKTPOIIepeIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzydenne Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa 4Yepe3 IMOCIIENOBATEIbHO COECIMHEHHBIE KOHIEHCATOD,
KaTyILIKy U PE3UCTOP.

Habnronenue 371eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoMAazZHUNHbIE 80JIHbL.

MexaHuuecKre BOJIHbI, yCIOBHS UX pactpocTpanenus. [lonepednsie U mpo0abHbIE BOTHBI.
[lepron, ckopocTh pacmpocTpaHeHHsi U JUiMHA BOJHBL. CBOWCTBA MEXaHUYECKUX BOJIH:
OTpakeHue, mpejoMieHue, nHTepdepeHus u Tudpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEN CPEBI.

DNEeKTPOMarHUTHHIE BOJHBI. Y CJIOBHSI M3JIyUYE€HHUs DJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CaoiicTBa ANIEKTPOMArHUTHBIX BOJH: OTPaXCHHWE, MPEJIOMIICHHE, MOJIpU3anus,
uHTephepeHus U AUdpaKIus.

[IIkanma 3JIeKTPOMAarHUTHBIX BOJIH. [IpuMEHEHME 2JEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHOMIIBI paUOCBA3M U TEJIEBUACHUS. Paaronokanus.

DNeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pagap, paauonpuéMHHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neub, ynpTpa3BykKoBas
JTMarHOCTHKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacrpoCTpaHEHHE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebomeecs: Teno Kak HCTOYHHK 3BYKA.

3aBHCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUA.

Habnronenue oTpaxeHus U MpeToMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu u Jupakiini MEXaHHYECKUX BOJIH.

AKyCTUYECKUI pE30HAHC.

CaoiicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGntonenue cBSI3M T'POMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJOW W YacTOTOM
KoJeOaHui.

HccnenoBanne  CBOWCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPAXKEHHE, IPEIOMIICHHUE,
nossipu3anys, Judpakius, “HTepdepeHIns.

O6nHapyxeHne nHPpPaKpacHOTo U yIbTPa(UOIECTOBOTO H3ITyUECHUH.

Yuenuueckuit sxcnepumenm, nadopamopmusie padomol, npaAKMUKyM.
N3yuenue napameTpoB 3ByKOBOM BOJIHBI.



N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MTPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHeliHOe pacrpocTpaHEHHE CBETa B OAHOPOJHOU cpene. Jlyd cBera. ToueuHblid
HCTOYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpaKeHHUs cBera. llocTpoeHue H300paKeHW B IUIOCKOM
3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3akOHbI MPENOMIICHHS CBeTa. AOCOJTIOTHBIA  IOKa3aTelb
npesnomiieHusa. OTHOCUTENBHBIM IMOKa3arenab mpesiomiaeHus. [IoCTOSHCTBO 4YacTOThI CBETa M
COOTHOIICHHUE JIJTMH BOJIH MPU MEPEX0Ji€ MOHOXPOMATUUYECKOIO CBETA 4epe3 IpaHUIly paszjena
JIBYX ONTHYECKUX CPEI.

Xon nydeit B nmpusme. Jucniepcust ceera. CiaoxHBIHM cocTaB Oenoro cBera. LIBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi noaHOro BHyTPEHHET0 OTPaKEHHUS.

Cobuparonue W paccewBaroniye JUH3bL. ToHKas suH3a. DOKyCHOE paccTOsHHE U
ONTUYECKAsl CUJIAa TOHKON JTUH3bI. 3aBUCUMOCTh (JOKYCHOTO PACCTOSHUSI TOHKON cdepruyeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MTOKA3aTENs IPETOMIICHHUS.

dopmyJia TOHKOH JMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEro JUH3Y IO MPOU3BOJIbHBIM YIJIOM K €€ TJIABHOW ONTUYECKOH OCH.
[TocTpoenne N300paKeHUI TOYKU M OTPe3Ka MPSIMON B COOMPAOIINX M PACCEHBAIOIINX JIMH3AaX U
UX CUCTEMaX.

OnTrueckue npudopsl. Paspemaromiast ciocobHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass omnrtuka. WuTepdepenuuss cBera. KorepeHTHbIE HWCTOYHHKU. Y CIOBUSA
Ha0II0JICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT ABYX KOT€PEHTHBIX
HUCTOYHUKOB. [Ipumepsl Kitaccnyecknx HHTEPHEPEHITMOHHBIX CXEM.

Hudpakus ceera. JudpakumonHas pemérka. YciloBUe HaOJIONEHUS TJaBHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTHUYECKOT0 CBETA Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspusauus ceera.

TexHuueckue YCTPOMCTBA M TEXHOJIOTHUYECKUE IIPOLECCHI: OYKH, JyIa, MEPUCKOIL,
¢doToanmapar, MUKPOCKOII, POSKIIMOHHBIH anmnapaT, IPOCBETICHHUE ONITUKH, BOJJOKOHHAS ONTHKA,
T paKIMOHHAs PeIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npeioMiaeHus CBETa.

HabmroeHue moimHoro BHyTpeHHET0 OTpaXkeHus. Mozenb CBETOBO/IA.

HccnenoBanue xoma CBETOBBIX IIYYKOB yepe3 IUIOCKONapalIelIbHYIO
MJIACTUHY U MIPU3MY.

HccnenoBanune cBOWCTB N300paKeHHI B TUH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Habmonenue nnaTepdepeHIm cBera.

HabGmronenue 1{BETOB TOHKHX IUIEHOK.
Hab6monenue qudpakuum cBera.
N3yuenne nudpakiimOHHON PEIIETKHY.
Ha6mronenue audpakiinOHHOTO CIEKTpA.
HabGmronenue qucnepcun cBera.



HalGmronenue mossipusaiuu cBera.
[IpuMeHeHue MoasIpOUIOB I U3yYEHUS MEXaHUUECKUX HaAIPSKESHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomoi, nPAKMUKYM.

N3mepenue nokasaress MpesioMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEUIECTBA (HAa MPHUMEPE KHUIKUX
JINH3).

W3mepenne pOKyCHOTO pacCTOSIHHSI PACCEUBAIOIINX JIMH3.

[Tonmy4yenue n300pakeHHs B CUCTEME M3 MJIOCKOTO 3epKajia U JIMH3HI.

[Tony4yenue n300pakeHNs B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue TEIECKONIMYECKUX CUCTEM.

Habmronenune nudpaknuu, nHTEpYEPeHIINN 1 MOISPU3ALUHU CBETA.

N3yuenune nossipusanuy CBeTa, OTPAKEHHOTO OT MIOBEPXHOCTH TUIIEKTPHUKA.

W3yuenne naTephepeHINn Ja3epHOT0 N3TYICHUS Ha ABYX LIETAX.

Habmtonenue nucnepcum.

HaGntonenue u uccienoBanue JUPpPakLiHOHHOTO CIEKTPa.

W3mepenue 1IuHbI CBETOBOW BOJIHBI.

[TonmyyeHue cniekTpa U3JIy4eHHs CBETOJMOA IPU NOMOILM AU(PPAKIIMOHHOMN PeIETKY.

Pa3znen 6. OcHOBBI cienNAJIbLHOM TEOPUH OTHOCUTEILHOCTH.

I'paHnubl MPUMEHMMOCTH KJIAaCCUYECKOM MexaHMKH. [locTynarsl crnienualbHOW TEOPUHU
OTHOCHTEIIHOCTH.

[IpocTpaHCTBEHHO-BpEMEHHOM WHTEpPBAaI. [TpeobpazoBanus Jlopenua.
YcnoBue npuunHHOCTU. OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHNE BPEMEHU U
COKpAlIeHHUE JIUHBI.

OHeprus U UMIYJIbC PENITUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIBI. DHEPTHUS IOKOS.

TexHnyeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIyTHUKOBBIE NPUEMHMKM,
YCKOPUTENH 3apsyKEHHBIX YaCTHIL.

Y4eHnueckuit 3KCEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

Onpenenenre UMIyabca U SHEPTrUU PEISATUBUCTCKUX yacTHll (o QortorpadusimM TpexoB
3apsKEHHBIX YACTHUI] B MArHUTHOM TIOJIE).

Paznen 7. KBanroBas ¢usuka.

Tema 1. KopnycKyaapHuo-60ano60il Oyanuszm.

PaBHOBeCHOE TeMIOBOE U3JTyueHHE (M3IydeHHe a0COMIOTHO YEPHOTO TENa).
3akoH cmenienus: Buna. ['unoresa [1nanka o kBaHTax.

@®OTOHBL. DHEPIrHs U UMITYJIBC (POTOHA.

®otordpdext. Onbrtol A. I'. CroneroBa. 3akoHsl poToddpdexra. YpaBHeHue DUHIITEIHA
st potorddexra. «Kpacnas rpanuiiay horodrddekra.

JlaBnenue cBeTa (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO MOTJIOUIAIOIIYIO U
a0COJIIOTHO OTpaXKaroIyko MoBepxHocTh). OnbiTh I1. H.
JlebGenena.

Bonnoseie cBoiicTBa yactull. Bonubl ne bpoins. [nuna BosHsl e bpoiiis u pazMepsl
00J1acTH JIOKaJIM3aIuu ABMXKYIeHcs yacTuilbl. KopryckymsipHOBOHOBOM ayanu3Mm. dudpakims
JIEKTPOHOB Ha KpUCTAJLIAX.



Cnenuduka usmepenuit B Mukpomupe. CooTHOIIEHUS HeonpenenéunocTei [ elizenoepra.

TexHuyeckue ycTpoicTBa M TEXHOJOTMUECKHE IMPOILIECCHI: CHEKTPOMETpP, (OTORIEMEHT,
(boTOoaTUNK, TYHHEIBHBIA MUKPOCKOII, COJTHEUHasi 6aTtapesi, CBETOAHO/I.

Jemoncmpayuu.

®oTo3deKT Ha YCTAaHOBKE C IUHKOBOU IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodddekra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TOJIYIIPOBOJHUKOB OT OCBELLIEHHOCTH.

Cseroauos.

Conneunas Gartapesl.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomasl, npaKmuKym.

Uccnenoanue goropesucropa.

N3mepenue nocrosuuoi [lnanka Ha ocHoBe uccnenoBanus Gotoaddexra.

HccnenoBanue 3aBUCMMOCTH CHITBI TOKA Yepe3 CBETOAUO OT HAIPSKECHHUSL.

Tema 2. @uzuka amoma.

OnbITHI IO UCCIEAOBAHUIO cTpoeHus aToMa. [lnanerapuas mozgens atoma Pesepdopra.

[Tocrynater bopa. M3nyuenue u mornomeHue (HOTOHOB MpU MEpPexojie aToMa C OJHOTO
YPOBHS SHEPIUU Ha APYTOu.

Bunel criektpoB. CieKTp ypoBHEH 3HEpruu aToMa BOA0po/a.

CroHTaHHOE U BBIHYXKIEHHOE H31yueHue ceera. Jlasep.

TexHuueckue ycTpoWCTBa W TEXHOJOTMYECKHE IMPOLIECCHl: CIEKTPajIbHBIA aHaIM3
(ciekTpocko), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogpens omnbita Pezepdopra.

HabnroneHnue nuHeHyaThIX CIIEKTPOB.

Y CTpoNCTBO 1 AeCTBHE CUETUYMKA HOHU3UPYIOIIMX YACTHULL.

Onpenenenne AJIMHBI BOJIHBI JIA3EPHOTO U3JIY4ECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomoi, nPAKMUKYM.

HalGmronenue nuHeyaToro criekTpa.

HccnenoBanue cnekTpa pa3pexeHHOTO aTOMapHOr0 BOJOPOJA U MU3MEPEHUE ITOCTOSIHHOU
PunGepra.

Tema 3. Dusuxka amomHo20 A0pa u 31eMEeHMAPHBIX YACHIUY,.

Hyxnonnas mozens sipa I'elizenOepra—lBanenko. 3apsn siapa. MaccoBoe 4ucio spa.
N3otomsl.

PannoakTtuBHOCTh. Anbda-pacnan. DIEeKTPOHHBIM M MO3UTPOHHBIN Oerapacmajn. I'amma-
U3JIy4EHHUE.

3aKkOH PaJUMOAKTUBHOrO pacnajga. PaguoaktuBHbBIE HM30TONBl B mpupozae. CpoiicTBa
MOHU3UPYIOLIETO U3JIy4eHUs. BiusHue paguoaKTUBHOCTH Ha XKUBBIC OpraHu3Mbl. ECTECTBEHHBIN
¢doH uznydenus. Jlozumerpus.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macch sapa.

Snepubie peakuuu. Jlenmenue u cuHTe3 sAnep. SnepHele  peakTopbl. IIpoOiemsr
YIPaBISIEMOTO0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE ACHEKThl Pa3BUTHS  AJEPHOU
SHEPIeTUKHU.

MeToabl peruCTpalK U UCCIIENOBAHNS JIIEMEHTAPHBIX YaCTHL.



dOyHIaMEHTAIbHBIE B3aUMOJEHCTBUA. bapnoHbl, Me30HBI M jJenToHbl. [IpeacraBienue o
CrannaptHoil Mmojenu. KBapk-rimrooHHas MOJIENIb aJpOHOB.

®dusuka 3a npenenamu CrannaptHol mojenu. TémHas MaTepust U TEMHAs! SHEPTUsL.

EnuncTBO (DM3nvecKkoil KapTHHBI MUpA.

TexHudeckue yCTpOHMCTBA U TEXHOJIOTMYECKUE IPOLECCHl: JO3UMETp, KaMepa BuibcoHa,
SACPHBIA  pEaKTOp, TEPMOSACPHBI peakTop, aToMHass ©Oom0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, NPAKMUKYM.
HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).
HccnenoBanue paqnoakTuBHOTO (poHA € MCIIOIB30BaHUEM JIO3UMETDA.

N3yuenue normiomuieHus: 6eTa-4acTUl] aIFOMUHUEM.

Pa3pen 8. DiieMeHTHI ACTPOHOMUH U ACTPOPU3MKH.

Ortanbl pa3BUTUA acTpoHOMUU. [IprKIagHOE U1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUH.
[IpuMeHMOCTh 3aKOHOB (PU3UKHU IS 0OBICHEHUS IPUPOJIbI KOCMUYECKUX 0OBEKTOB.

Meroabl acTpoHOMHYECKUX uccienoBaHuil. COBpEMEHHbIE ONTHUYECKUE TEJIECKOIIbI,
paZMOTENeCKOIbl, BHEATMOC(epHasi aCTPOHOMHUSL.

Bun 3Bé3nn0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, MIIAHETHI, UX BUAUMOE JBUKEHUE.
Conneynas cuctema.
Comnnue. Conneunas akTUBHOCTh. McTtounuk sHepruu CosHIa U 3BE3/.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKH. JlnarpaMma «CreKTpabHBIN KIacC — CBETUMOCTBY.
3BE3/1bI TJIABHOM MOCJIEIOBATEIHFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIsl 3BE3]1 TJIaBHOM
MOCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoeHune 3BE31. COBpEMEHHBIE TIPENCTABICHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CoslHIa U 3BE3]1. DTarnbl )KU3HHU 3BE3L.

Mneunsiii [TyTs — Hamra ["anaktuka. [lonoxxenne u nemxenue Connina B ["anaktuke. Tumsl
rajiakTuk. PanguoranakTuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa606ma. Paz0eranue rajakTuk.

Teopus bonbemoro B3peiBa. PennkToBOE n3iydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobieMbl aCTpOHOMUM.

Yuenuueckue naoniooenus.

Ha6monenus 38€31H0r0 HeOa HEBOOPYKEHHBIM TJIA30M C UCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUIIOKEHUH JIJIS OTIPEICTICHUS MTOJI0KEHUSI HeO@CHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moxymapus v sipkue 3BE3/1bl.

Habmonenus B Teneckon JIyHbl, TUTaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3nyecKuili MPaKTHKYM.

CrniocoOsl m3MepeHust (U3NUECKUX BETUYHUH C UCTIOIB30BAHUEM aHAIOTOBBIX U U(POBBIX
U3MEpPUTENBbHBIX TPUOOPOB W  KOMITBIOTEPHBIX JaTUYMKOBBIX CHCTEM. AOCOTIOTHBIE |
OTHOCUTENIbHBIE  TOTPEIIHOCTH  m3MepeHud  ¢usmueckux BenmuuuH. OIEHKa TpaHwil
IIOIPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, UCCIIEAOBAHUN 3aBUCUMOCTEH (PM3NYECKIX BEITUYHH,
MPOBEpPKa MPEAJIOKEHHBIX TUNOTe3 (BBIOOp M3 PadOT, OMUCAHHBIX B TEMATHYECKHX pa3Jenax
«YYeHUUYECKHI IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM).

O6o0maree NnoBTOpeHue.



OOo0menne © cHCTEeMaTH3alWs COJIEpXKaHUS  pa3lesnoB  Kypca  «MexaHHKay,
«MomnekynsapHas (U3MKa ¥ TEPMOIMHAMUKAY, «DJIEKTpoAnHAMHKa», «KojeGaHus W BOIHBIY,
«OCHOBBI CHEIMAIBHONW TEOPUH OTHOCUTEIbHOCTHY», «KBaHTOBas ¢usnkay, «IIeMEHTHI
aCTPOHOMHH M aCTPOYUIUKIY.

Ponp ¢u3uky M acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COLMAIbHOM |
ITUYECKOH chepax AesTeTbHOCTH YeTIOBEKa, POIb M MECTO (PU3HUKU U ACTPOHOMHH B COBPEMEHHON
HAy4YHOW KapTWHE MHUpa, 3HAUCHHE OINUCATEIILHOM, CHCTEMAaTH3HPYIOIIEH, OOBSICHUTEIbHOW U
MPOTHOCTUYECKON (YHKIMH (PU3NYECKON TEOpHUH, POJIb (PU3UUECKON Teopuu B (HOPMUPOBAHUU
MPEJCTaBICHUN O (PU3MUECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MUPA B OOLIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHIA O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3HU.

N3yyenue xypca ¢pusuky yriayoiaéHHoro ypoBHS B 11 kiacce ocymiecTBiseTcs ¢ y4éTom
COZIEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTuKd, OHWOJIOTHUH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsle NOHAMUA, C8A3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HAy4YHBIA (akT, TUIOTe3a, (U3NYECKas BEIUYHMHA, 3aKOH, TEOpHsl, HAOJIIOICHHE,
AKCHEPUMEHT, MOJICIIMPOBAHKE, MOJICIIb, H3MEPEHHE, TOTPEITHOCTH U3MEPCHUN, H3MEPUTEILHBIE
puoOOpHI, UG POBast 1a0OpaTOPHSI.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpudeckue (GyHKIHU: CUHYC,
KOCHUHYC, TAaHI'€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOpB M HX
MPOEKIIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOpOB. [Ipom3BojHBIE 37€MEHTapHBIX (YHKLIHH.
[Tpu3Haku nMo100us TPEYroNbHUKOB, ONpEAeIeHHUE TUIOMAAN TUIOCKUX GUTyp U 00BbEMa Tell.

Buonozusa: snexTpuyeckue sIBICHUS B )XKUBOU IPUPO/IE, KojeOaTenbHbIe TBUKEHUS B )KUBOU
MPUPOJE, DSKOJOTHYECKHE PHUCKH IPU IPOU3BOJACTBE AJIEKTPOIHEPIUH, 3JIECKTPOMArHUTHOE
3arpsi3HEHUE OKpPY)KAloIled cpenbl, yAbTPa3ByKOBas IUArHOCTHKAa B MEIUIIMHE, ONTHYECKUE
SIBJIEHUSI B YKUBOW MPUPOJE.

Xumua: CTpoeHHME aTOMOB M MOJEKYJ, KpHUCTaJUIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pemIETKH, CIIEKTPAJIbHbIN aHaIH3.

TI'eozpaghua: marnuTHbIE TOJIIOCA 3€MIIM, 3aJI€KU MarHUTHBIX pyaA, GOTOCHEMKA 3€MHOMU
MMOBEPXHOCTH, cericMorpad.

Texnonoz2us: npuMEHEHNE MOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOIBUTaTEIb
SIlko0u, TreHepaTop TMEPEeMEHHOI0 TOKa, WHAYKIMOHHAs Ieyb, JIMHUM 3JEeKTpolepeaady,
AJIEKTPOJBUraTeNb, pajaap, paauonpuéMHHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-meus,
yIABTPa3ByKOBasi JUAarHOCTHKa B TEXHUKE, IPOEKIMOHHBIM ammapar, BOJOKOHHAs ONTHKa,
coJIHEe4YHas OaTtapesi, CIyTHUKOBBIE TPUEMHHKH, SIIEPHASI SHEPTeTUKA M KOJOTMUYECKHE acTIeKThI
€€ pa3BUTHA.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUWA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHUS yueOHOro npenmMera «®u3nka» JOJKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTh O0YYarolUXcs PyKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH TUYHOCTH, CUCTEMOM IIeHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPECHHUX YOCIKICHUH,
COOTBETCTBYIOIIUX  TPAAUIMOHHBIM LIEHHOCTSIM  POCCHMCKOrO  OOIIECTBA, pacIIMpEHUe
JKU3HEHHOT'O OIIbITa U OIBITA AEATEIBHOCTH B IPOLIECCE pealu3allMi OCHOBHBIX HaIlpaBICHUMN
BOCIIUTATEIbHOMN IEATEIBHOCTH, B TOM YHCJIE B YACTH:

IPAXKAAHCKOI0 BOCIIMTAHMSA:
* cGOPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLIMK  OOydaromierocs Kak akTUBHOIO U

OTBETCTBEHHOI'0 WJIEHAa POCCUICKOro 00IIECTBa;

* IPUHATHE TPAIUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHHUCTUYECKHX M JIEMOKPATHUECKUX

IIEHHOCTEH;

* TOTOBHOCTh BECTH COBMECTHYIO JEATEIILHOCTh B WHTEpPECAax TPaKIAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aluy;
* YMEHUE B3aMMOJICHCTBOBATh C COLMAIBHBIMA HMHCTUTYTaMH B COOTBETCTBUM C UX

(GYHKIUSAMU U Ha3HAUEHUEM;

* TOTOBHOCTh K TYMaHUTapHOW M BOJOHTEPCKOU JIEATEIbHOCTH.
NATPUOTHYECKOr0 BOCIIUTAHUSA:
* cGOPMHUPOBAHHOCTh ~ POCCHUMCKON TIpa)TaHCKOM MIAEHTHYHOCTH, MATPUOTU3MA;
* ICHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIXKEHUSAM POCCHUCKUX
yUYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMUS:
* c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 MIOBEACHUS;
* CLIOCOOHOCTH OIIEHHWBATh CUTYAIIHIO U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYSCh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTH y‘-IéHOFO;
* OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOEHHUE YCTOHUMBOTO Oy IyIIero.
ICTETHYECKOr0 BOCTIMTAHUS:
* 3CTETUYECKOE OTHOLICHHE K MUPY, BKIIIOUYAsl S3CTETUKY Hay4HOTO TBOPYECTBA, IPUCYIIETO
¢buznyeckoit Hayke.
TPYAOBOI0 BOCIIUTAHMA:
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MHTEpPEC K pa3IM4YHbIM cdepaM MpoPecCHOHATBHON JEeSITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOI M TEXHUKOW, YMEHUE COBEPILATh OCO3HAHHBIM BHIOODP Oymymieit
npodeccur U pearu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIAHBI;
TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMO00Opa30BaHUIO B 00acTH (U3KUKH Ha
MPOTSKEHUM BCEH )KU3HU.
IKO0JIOTHYECKOr0 BOCTIMTAHUS:
* COPMHUPOBAHHOCTh HIKOJIOTUYECKOW KYJIbTYpBl, OCO3HaHHE TIJIOOAIFHOIO XapakTepa
9KOJIOTMYECKUX Mpoliem;
* INIAHUPOBAaHHE M OCYLIECTBIICHHE JICHCTBUI B OKpYXKAlOLIeW cpele Ha OCHOBE 3HAHUS
LeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
* pacCIIMpeHHEe OIbITa JEATEIFHOCTH HKOJOTHMYECKOW HAINPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHU 10 (r3mKe.
LHEeHHOCTH HAYYHOI'0 MO3HAHMS:
* COPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3NUECKON HAYKH;
* 0CO3HaHME LIEHHOCTH HAayYHOH AEATeNbHOCTH, TOTOBHOCTh B Ipoliecce U3yYeHUs (QU3UKU
OCYIIECTBIISITh MPOEKTHYI0 M HCCIEIOBATENBCKYIO NIESTENFHOCTh WHAMBHIYaTbHO U B

rpymre.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC yHHBepcaJbHbIe yueOHbIe AelicTBus ba3zoBbie
JOTHYeCKHUe AeCTBHSA:
* CAaMOCTOSITENIbHO (OPMYJIMPOBATh M aAKTyalIM3HpOBaTh MpoOIeMy, paccMaTpuBaTh e
BCECTOPOHHE;
* OIIPENEIATD LEIU ACATENbHOCTH, 3a/1aBaTh [IapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
* BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTpUBAEMbIX (PU3NUECKUX SBICHUSAX;
* pa3pabaThIBaTh IJIAH PEIIEHHs MPOOJIEMbI C YUETOM aHaIM3a UMEIOIINXCSI MaTepHaIbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;
* BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENM,
OIICHUBATh PUCKU HOCJ’IC}ICTBI/II\/'I ACATCIIbHOCTH,
* KOOPJAUHUPOBATh W BBINOJHATH PaOOTy B YCJIOBHUSIX pEAJbHOIO, BUPTYAIbHOIO H
KOMOMHUPOBaHHOI'O B3aUMOJECHCTBUS;
* pa3BUBaTh KPEATHBHOE MBILIUIEHUE [IPU PELLICHUN )KU3HEHHBIX NTPOOIIEM.

Ba3oBble ucciaenoBarejabLcKue NeiCTBUA .
* BJIaACTH HaquOﬁ TCpMHHOHOFHGﬁ, KIIFOUEBBIMU IIOHATUAMU U METOLdaMHU (1)I/I3I/I‘ICCKOI71

HaYKH;
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BJIAJICTh HAaBBIKAMM y4eOHO-HMCCIIEA0BATEIbCKOM U MPOEKTHON AEATEILHOCTH B 00JIaCTH
¢u3MKH, CIOCOOHOCTPIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB
pemieHust 3ama4  (PU3MYECKOTO COJCpIKAHUS, NPUMEHEHHUIO DPA3IUYHBIX METO/I0B
MIO3HAHUS;

BJIAJICTh BUIAMHU JIEATEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro WHTEPIpPETAIHH,
peoOpa3oBaHUIO U IIPUMEHEHUIO B PA3IUYHBIX yYEOHBIX CHUTYallUsX, B TOM YHCJIE MIPH
CO3JIaHUH Y4EOHBIX POECKTOB B 00JIaCTH (DU3HKH;

* BBIABJIATh IIPUYMHHO-CJICACTBCHHBIE CBSA3M M aKTyalUM3UpOBaTb 3aJady, BbIIABUIATH
TUIIOTE3Y €€ pelICHUs, HAXOAUTb apryMEHTHI I J0Ka3aTe/IbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh [apaMeTPbl U KPUTEPUU PELICHUS;

* QaHAJIM3UPOBATh IIOJYYECHHBICE B XOJ€ pEUICHUA 3aJa4d pPe3yJbTaTbl, KPUTUYECKU
OLICHUBATb UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

* CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a7]aul B 00pa30BaTEIIbHON 1€ TEILHOCTH, B TOM
qHcIIe PH U3y4eHUH (PU3HKH;

* 1aBaTh OLIEHKY HOBBIM CUTYaLlUsAM, OLICHUBATh PHOOPETEHHBIH OIBIT;

* YMETb [IEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KUZHEACSITEIbHOCTH;

* YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX NPEAMETHBIX obOnacTeil; [] BBIABUraTh HOBBIE
ujeH, IpeaaraTh OpUrHHaIbHbBIC TOAX0/Ibl U pellieHus]; [| CTaBUTh MPOOIEeMbI U 3aauH,
JIOTIYCKAIOILUE AJIbTEPHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmanmueii:

* BJIaJIeTh HAaBBIKAMU MOJXy4eHUs MH(OPMAIMK (PU3NYECKOTO COAEPIKAaHUS U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYLIECTBJIATH IOMCK, AHAIU3, CUCTEMATU3aLUI0 U
MHTEpIpEeTaHIo HHPOPMAIIMK Pa3IMYHbIX BUJOB U (hOPM MPEICTaBICHHUS;

* OIICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

* HCIIOJIb30BaTh CpeACTBa HH(MOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHIl B
pelIeHnr KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 33/1a4 C COOJII0IEHHEM
TpeOOBaHUN DSPrOHOMHMKH, TEXHUKM O€30MaCHOCTHU, TUTUEHBI, pecypcocOepekeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 6€30MacHOCTH;

* co37aBaThb TEKCThl (PU3NYECKOTO COJEpKaHUS B pa3NUYHbIX ¢dopMaTax C Yy4ETOM
Ha3HayeHUs: MHQOpPMAIMM U IIEJIEBOM ayIUTOPHH, BBIOMpas ONTUMAIbHYIO (opMy
IIPEICTaBICHNS U BU3yaIU3aliu.

KoMMmyHuKaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUA:
OCYIIECTBIISITh OOIICHUE Ha ypoKax (10337041 " BO
BHE-YPOYHOM €A TEIbHOCTH;
* pacro3HaBaTh MPEANOCHUIKH KOH(JINKTHBIX CUTyalun u
CMSr4aTh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;



O

* IOHUMAaTb U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ UHAUBHyalbHON paboThI;

* BBIOUPATh TEMAaTHKy M METOABl COBMECTHBIX NIEHCTBHH C y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)K/10T0 4jIe€Ha KOJUIEKTHBA;

* IPUHUMATh LEJIM COBMECTHOM JEeSATEIbHOCTH, OpPraHU30BBIBATb U KOOPAMHUPOBATH
JEUCTBHUS MO €€ TOCTHKEHHUIO: COCTABIIATH IUIAH JEHMCTBUN, PACIIPENEIATh POJIA C YI4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI;

* OLICHMBATh Ka4€CTBO CBOETO BKJIA/la U KaKJOT0 YYaCTHHKA KOMAaH]Ibl B OOIIMNA pe3ysbTaT
110 pa3paboTaHHBIM KPUTEPUSIM;

* [Ipe/iIaraTb HOBBIE IPOEKTHI, OLIEHUBATh MJIEU C MO3ULIUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

* OCYLIECTBJIATh IIO3UTHBHOE CTPAaTETMYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTyalMsX,
HPOSIBJISITH TBOPUECTBO U BOOOpayKEHHE, ObITh HHUIIMATUBHBIM.

PeryisitTuBHbIe yHHBepcaJbHbIe y4eOHble AeiicTBus Camoopranu3anus:

* CAMOCTOSITENIBHO OCYIIECTBJIATH [O3HABATEIbHYIO JEATEIBHOCTh B 00JIacTH (PU3MKHU U
aCTPOHOMUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;

* CAMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHHUsS] pacuE€THHIX M KayeCTBEHHBIX 3a/ay, IUJIaH
BBITIOJTHEHUSI TPAKTHUYECKON paboThl ¢ y4ETOM MMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

* JaBaTh OLIEHKY HOBBIM CHUTYallUsM;

* PaCHIMPATH paMKH y4€OHOr O MpeaMeTa Ha OCHOBE JIMYHBIX MTPeINOYTEHUH;

* JIeTIaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTDH 3a
pelIeHue;

* OLIEHUBATh IPUOOPETEHHBIN OIBIT;

* cCrI0cOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HPYIUIUH B 00NacTH (PU3MKH,
MIOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:
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JIaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

* BJIaJICTh HAaBbIKAMU MTO3HABATEIBHOMN peIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX JCHCTBUI
Y MBICJIUTEJIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

* UCII0JIb30BaTh NPUEMBI pe(UIEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PELICHUS;

* YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO ITPUHUMATD PEILIECHUS 110 UX CHHKECHUIO;

* IPMHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

* IPUHUMATH ce0s, TOHUMas CBOM HEAOCTATKU U JIOCTOMHCTBA;

* IPMHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

* IPU3HABaTh CBOE MPABO U MPaBO APYTUX Ha OIINOKH.

B npouecce nocTHKeHMs JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMS MPOTpPaMMBbl MO (u3MKe A
YPOBHS CpeHero odIero oopazoBaHus y 00y4arOLIMXCsl COBEPIIEHCTBYETCSI SMOLIMOHAIbHBIN
MHTEJUIEKT, MPEANOoJIaralomi chopMUpOBaHHOCTD:

* CAaMOCO3HaHUS, BKJIFOYAIOIIEr0 CIOCOOHOCTh OHMMATh CBOE IMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HAIIPABIICHHS PA3BUTUS COOCTBEHHON SMOLIMOHATIBLHOM c(epbl, ObITh YBEPEHHBIM B
cebe;

* CaMOpETyIMpPOBaHUs, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE IIPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIIOCOOHOCTh aJanTHPOBATHCS K YMOIMOHATBHBIM
M3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

* BHYTPEHHEH MOTHMBALIMY, BKIIIOYAIOIIEH CTpEMJICHHE K JOCTHKECHHIO LIEJIM U YCIIEXY,
ONTUMU3M, NHAIIMATUBHOCTh, YMEHUE JAECMCTBOBATh, NCXOI U3 CBOMX BO3MOKHOCTEH;

* HMIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMUMAaTh 3MOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €ro MpPH OCYLIECTBICHUM OOLIEHHs, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHMUIO;

* COLMAIbHBIX HaBBIKOB, BKJIFOYAIOUINX CIIOCOOHOCTh BBICTPAUBATh OTHOLIEHHUS C IPYTHMHU
JOABMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

INPEAMETHBIE PE3VIJIBTATDBI

K xoHnny obyuenus B 10 knacce npenMeTHbIE pPe3ylbTaThl HA yriIyOJIEHHOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHHUI:

* IOHUMaTh poOJib (U3UKK B DSKOHOMHUYECKOH, TEXHOJOIMUYECKOH, HKOJOTHUECKOMH,
COLMAJILHOW M 3TUYECKOH cdepax AeATeNbHOCTH YelIOBeKa, poJib U MeCTO (U3UKU B
COBPEMEHHOW HAay4YHON KapTHHE MHpa, 3HaYEHHE ONUCATENIbHON, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENbHOM W TNporHocThyecko (GyHKIUI (U3Hueckol Teopun — MEXaHUKH,
MOJIEKYJISIpHON (PU3UKK M TEPMOAMHAMMKH, POJIb (pU3MUECKON TeoprH B (GOPMUPOBAHUU
MIpe/ICTaBICHUI 0 PU3NYECKON KapTHHE MUPA;

* pa3Nuy4aTh yCIOBUS MPUMEHMMOCTH MoJeNel (U3NYECKUX Tel U MPOIECcCOB (SBICHUN):
MHepIanbHas CUCTeMa OTcyéra, aOCONMIOTHO TBEPJOE TENO, MaTepHajbHas TOYKa,
PaBHOYCKOPEHHOE IBM)KEHHE, CBOOOJHOE MajieHne, aOCOIIOTHO yrpyras nedopmanus,
abCOIOTHO yNpyroe v aOCOIIOTHO HEYIPYroe CTOJIKHOBEHUS, MOJIENU Ta3a, KUAKOCTH U
TBEPAOTO (KPUCTAIMYECKOTO) Tela, WICATbHBIA Ta3, TOYCYHBIH 3apsa, OJHOPOIHOE
AIIEKTPUYECKOE TI0JIE;



* paznuyaTh YCI0BHS (TPaHUITI, 00JaCTH) TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh
BceoOImuUi XapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAHMYCHHOCTH HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

AHAJTM3UPOBATh M OOBICHATH MEXaHUYECKUE TIPOIIECCHI U SIBIICHHSI, HCIIOJIb3YsI OCHOBHBIC
TIOJIOYKCHHSI M 3aKOHBI MEXaHHKH (OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBHXKEHUS, (POPMYJIBI
KHMHEMATHKH PAaBHOYCKOPEHHOTO JIBIKEHHS, NTpeoOpa3zoBanus [amwies Ui CKOPOCTH U
nepeMeIeHus, 3akoHbl HBIOTOHA, TPHHIMI OTHOCHTEIbHOCTH [ anmies, 3aKoH
BCCMHUPHOTI'O TATOTCHUS, 3dKOHBI COXPaHCHUS UMITYJIbCA U MEXaHUYECKOU OHCPTHHU, CBA3b

paboThl CUJIBI C M3MEHEHHEM MEXaHWYECKOW PHEPTUH, YCIOBHS paBHOBECHS TBEPAOTO
TENa), IPU 3TOM UCIOJIb30BaTh MATEMATUUECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS
MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB: IpeoOpa3oBaHuii ['amuies, BTOPOro W TPETHETro
3aKkOHOB HbIOTOHA, 3aKOHOB COXpaHEHUs HMMITYJIbCA U MEXAaHWYECKOW DHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

aHAJIM3UPOBATh M OOBSCHSITH TEIJIOBbIE IPOLECCHl U SIBJICHMS, HUCIIOJIb3YsS OCHOBHBIE
nosoxkeHust MKT u 3akoHbl MOeKynapHON (PU3UKHU M TEPMOAMHAMUKU (CBSI3b JaBJICHUS
UACaIbHOIO ra3za CcO CpelHeHd KUHETUYECKOH SHeprueil TeImIoBOro JBHUXKEHUS U
KOHIIEHTpAaLuell ero MoJIeKyJ, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHEH KHHETUYECKON
SHEepruel TEeIUIOBOIO JBMXKEHUS €ro YacTHll, CBA3b JaBJIEHHs HACaIbHOIO rasa c
KOHIIEHTpAaLlMeil MOJIEKYJI ¥ €ro TEMIIEPAaTypol, ypaBHEHUE
MenpeneeBa—Knaneiipona, nepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUs
SHEPIUH B TEIJIOBBIX MpoOLEccax), MPHU ITOM HCII0JIb30BaTh MaTEMAaTHUYECKOE BhIPAXKEHUE
3aKOHOB, yKa3bIBaTh YCIIOBUs IPUMEHUMOCTH ypaBHeHMsI MeHneneeBa—Knaneipona;
* QHAJIMU3UPOBAThH U OOBACHATH IJIEKTPUUECKUE SABJICHUS, UCIIOIb3YS] OCHOBHBIE TIOJIOKEHUS
Y 3aKOHBI 2JIEKTPOIMHAMUKH (3aKOH COXPaHEHMs IEKTPUUECKOro 3apsiza, 3akoH KyioHa,
MOTEHIIUAJIBHOCTh 3JIEKTPOCTATUUYECKOrO MOJIS, MPUHLHUI CYNEPIIO3ULIUN SIIEKTPUUYECKUX
IOJIEH, TpPU D3TOM YKas3blBas YCJIOBHMS IpUMEHMMOCTH 3akoHa KysnoHa, a Takke
IIPAKTUYECKU BAKHBIE COOTHOILEHUS: 3aKOHbI OMa Ul ydacTKa LEenu U JUIsl 3aMKHYTOU
AJIeKTpUUEeCcKO 1emnu, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akonsr @apazest ans
NIEKTPOJIN3A);
OIUCHIBATh (PU3MUECKUE MPOIECChl M SBICHUS, MCIONB3Ys BEIMYUHBI: MEpeMelleHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJl, CHJIa, MOMEHT CHJIbI, JaBJICHHUE,
MOTEHIMANIbHAs PHEPTUsl, KUHETHYEeCKasi YHEPTUs, MEXaHU4ecKasi SHeprusi, paboTa CHUJIBI,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, CHJIa TSKECTH, CWIa YIOPYrOCTH, CHJa TpPEHus,

MOIITHOCTbh, SHEPTHUsl B3aUMOJICUCTBUS Tena ¢ 3eMiI€il BOMM3U €€ MOBEPXHOCTH, SHEPTHS
ynpyrout aedopmariii Mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIFOTHAS TeMIIepaTypa Tela,
paboTta B TepMOAMHAMUKE, BHYTPEHHSIS SHEPTHS HI€ATbHOTO OJJHOATOMHOTO Ta3a, padoTa
WJICATTBHOTO Ta3a, OTHOCHUTEIbHAs BIAXHOCTh Bo3nyxa, KIIJ[ maeanpHOro TEmiaioBOro
JIBUTATEJIS; DJIEKTPUUIECKOE TOJIe, HAPSHKEHHOCTH AIEKTPUIECKOTO MOJIsl, HAMPSHKEHHOCTH
TOJIsI TOYEYHOTO 3apsija WK 3apsKEHHOTO 11apa B BAKYYME U B IUAJIEKTPUKE, MTOTEHIIUAT
3JEKTPOCTATUYECKOTO IOJIsI, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIIKYIIAS CUJIa, CHJIA TOKA,
HalpsDKEHUEe, MOIIHOCTb TOKa, JJIEKTpUuYecKas EMKOCTh IUIOCKOrO0 KOHAEHcaTopa,
COMPOTHUBIICHUE y4YacTKa MU C MOCIEAOBATENIbHBIM W MapajlieIbHBIM COEIUHEHUEM
PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO MOJST KOHJEHCATOPa;



* 00BACHATE OCOOECHHOCTH IMPOTCKAHUA (1)I/ISI/I‘I€CKI/IX SIBIICHUH: MEXaHUYECKOE JABHKXCHUC,
TEIIJIOBOC ABUKCHHEC YaCTHIL BEIICCTBA, TCIIJIOBOC PABHOBECHUC, 6pOYHOBCKOC JBHXKXCHUC,
,Z[I/I(i)(bYSI/IH, HUCIIApCHUEC, KUIICHUC W KOHIACHCALUA, INIABJICHHUC MW KpHCTAJIM3alusl,
HaIpaBJICHHOCTb TEILIonepeaayu, QJICKTpHU3alHAa TCI, OKBUIIOTCHIHMAJIBHOCTD
IIOBEPXHOCTH 3aPAKEHHOT'O ITPOBOJHUKA,

IIPOBOAUTE HCCICAOBAHHUE 3aBHUCHMOCTHU O,HHOﬁ (I)I/ISI/ILICCKOI‘/'I BCINYHHBI OT ,Z[perﬁ C
HCIIOJIb30BAHHUEM  IIPAMBIX I/ISMepeHI/Iﬁ, npun STOM KOHCTPYUPOBATbL YCTAHOBKY,

(UKCHpPOBATh PE3YNIbTATHI TMOJYYCHHON 3aBUCUMOCTH (DU3MYECKHX BEIMYMH B BHUIE
rpaduKkoB C y4€ToM aOCONIOTHBIX MOTPEIIHOCTeH HW3MEPEHUM, JeNaTh BBIBOABI I10
pe3yibTaTaM UCCIIEI0BAHMS;

IMpOBOAWUTL KOCBCHHBIC HW3MCECPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH, IpHU 3TOM BI)I6I/IpaTI)
ONTHMAIBHBIN MCTOJ  U3MCPCHHA, OLCHHUBATDH a0COJIIOTHBIE M  OTHOCHTCJIBHBIC
IOrpCIIHOCTH MMPAMBIX U KOCBCHHBIX I/I3M€p€HI/If/'I;

IMPOBOAWTL OIBITHI IO ITPOBEPKE Hpe[[ﬂO)KeHHOfI THUIIOTE3bI: IJIAHUPOBATH 3KCIICPUMCHT,
cOOHMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBATh IOJTYYEHHBIC PE3yIbTATHl U
Jie7IaTh BBIBOJ] O CTATyCE MPEIIOKEHHOM MMITOTE3bI;

coOro1aTh MpaBWia 0E30MACHOrO Tpyda MPH MPOBEACHUM HCCICIOBAHHA B paMKax
y4e0HOTO SKCIIEPUMEHTa, MPAKTHKyMa W y4eOHOHCCIIEeI0BATEIbCKONH U MPOCKTHOM
JEATEIHOCTH C KCIIOJIb30BAHMEM HM3MEPUTEIbHBIX YCTPOMCTB H  J1aOOPaTOPHOIO
000pynOBaHUSs;

pelaTh pacu€THBIC 33]]a4 C SBHO 33JaHHOM M HESIBHO 33J]aHHOM (PM3UYECKON MOICIBIO:
Ha OCHOBAaHUH aHAIIN3a YCIOBHS 00OCHOBBIBATH BEIOOD (PU3HUECKON MOJIEITH, OTBEYAOIICH
TpeOOBaHUSAM 3aj7aud, MPUMEHATH (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl

(¢u3NyecKux TEOopui MPHU HCIOJIIB30BAHUM MaTeMaTUYECKHUX METOJOB peIlleHHus 3ajad,
MIPOBOJIUTH PACYETHl HA OCHOBAHWM MMEIOIINXCS TaHHBIX, aHAJTU3UPOBATh PE3YJIBTATH U
KOPPEKTUPOBATh METO/IBI PEIIEHUS C YUETOM ITOIYYEHHBIX PE3YNIbTaTOB;

pelarh KadyecTBEHHbIE 3a/lauM, TpeOyrolue MPUMEHEHUsl 3HAHUI U3 pa3HbIX pas/esioB
Kypca (U3MKH, a TaKKe MHTErpalliyd 3HAaHUW U3 JPYTUX MPEeIMETOB €CTECTBEHHO-
HAYyYHOTO UHMKJIA: BBICTPAWBaTh JIOTHUYECKYI0 LEMOYKY PACCYXIAECHUW C OMOpod Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHUE SBICHHUS,

HCIIOJIb30BATh TCOPCTUYUCCKHUEC 3HAHUA JIA OOBSICHEHHS OCHOBHBIX IIPUHIIMUIIOB pa60TBI
HU3MCPUTCIIBHBIX HpI/I60pOB, TEXHUYCCKUX YCTPOﬁCTB N TCXHOJIOTHYCCKUX ITPOLCCCOB;

MIPUBOJIUTH MIPUMEPHI BKJIa/Ia POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIEr0 MHpa, B pa3BUTHE TEXHHUKH U
TEXHOJIOTHIA,

AHAJIIM3UPOBATDh U OLICHUBATH IMOCJICICTBHUA OBITOBOH U HpOH3BO}ICTBCHHOﬁ OCATCIIBHOCTHU
YeNIOBeKa, CBS3aHHOW C (HU3WYECKMMH TIPOIECCaMH, C TO3WIUH JKOJOTHIECKON
0€30MMacHOCTH, TPEJACTABICHUH O paIlMOHATHLHOM MPHUPOAOIOIBE30BAHNN, a TaKKe
pPa3yMHOM HCITOJIb30BAaHHUH IOCTHIKCHUH HAYKW W TEXHOJIOTUH IS TATbHEHINETO Pa3BUTHS
YyeJI0BEYECKOro OOIECTBa;

MPUMEHATh Pa3JIMYHbIE CIIOCOOBI paboThl ¢ MH(pOpMaIend (GU3NIECKOr0 COMEPKAHUS C
HCIIOJIb30OBAHHUEM COBPCMCHHBIX I/IH(bOpMaI_[I/IOHHI:IX TCXHOHOFI/If/’I, IIpH 5TOM HCIIOJIB30BaTh

COBpEeMEHHBIE MH(OPMAITOHHBIE TEXHOJIOTUH JJIS TIOMCKA, TepepaboTKH U IPEbIBICHHS
y4eOHOM W Hay4HO-TIOMYJISIPHOM HMH(OPMAIUK, CTPYKTYpPUPOBAHUS U HHTEPIPETALUU



uHbOpMalUY, MOJYYEHHOM M3 pa3iIWYHbIX HMCTOYHMKOB, KPUTUYECKH AHAIM3HPOBATH
NOJIy4aeMyro HH(GOpPMALMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS
3HaHUi, TaKk ¥ Ha OCHOBE aHaJIM3a KCTOUYHUKA UH(OopMaIH;

* IPOSABJIATD ~ OPTaHM3ALMOHHBIE M IIO3HABATEJIBHBIC  YMEHMS  CaMOCTOSTENIBHOIO
NpUOOpPETEHUsT HOBBIX 3HAaHMUW B IIpOLECCE BBINOJHEHHUS IPOEKTHBIX U y4eOHO-
HCCIIeI0BATENbCKUX PaldoT;

* paboTaTh B IPYIIE C UCIIOJIHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH, IUTAHUPOBATh padoTy
IPyNIBbl, PAalMOHAJIBHO PpAaCHpelNeNsaTh AEATEIbHOCTh B HECTaHAAPTHBIX CHUTYyaLMsX,
aJCKBATHO OLEHMBATH BKJIaJ KaXJOr0 W3 YYaCTHUKOB TpyNIbl B pEUICHUE
paccMaTpuBaeMoi mpoOIeMBbl;

* IPOSIBJIATh ~ MOTHBALMIO K  Oyaymedl 1podecCHOHANbHOW — JESTEeNbHOCTH  T10
CHELUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIIsL.

K xoHny obyudenus B 11 knacce npeiMeTHbIE Pe3ylbTaThl Ha yriIyOJIEHHOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

* IOHUMATbh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOIOTUYECKOM, COLMaIbHON 1 3THYECKOI
cdepax AeATeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOW Hay4YHOM KapTHHE
MHUpa, POJIb ACTPOHOMHMU B IPAKTUYECKOM IEATEIBHOCTH YEJIOBEKa M JajbHEMIIEM
HayYHO-TEXHUYECKOM pa3BUTHH, 3HAUYECHHUE OIMCATENIbHOM, CHCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIBHOW M TPOTHOCTUYECKOM  GyHKUMH  (usuueckod  Teopunm  —
ANEKTPOAMHAMUKHY, CIEHUAIbHON TEOPHUH OTHOCHUTEIBHOCTH, KBAHTOBOW (DU3MKHU, POJIb
¢usnueckoil Teopur B (GOPMUPOBAHUU TPEACTABICHUN O (PU3NUECKONH KapTUHE MHpA,
MecTO (PU3MUECKON KapTUHBI MHpa B OOIIEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPO/IE;

pasnauyath yCcIOBHUS MPUMEHUMOCTH MoOJeNel pU3NYECKUX TeI U MPOLECCOB (SBICHUI):
OJTHOPOJHOE IEKTPUUECKOE U OJHOPOAHOE MArHUTHOE T10JIs1, TAPMOHMUYECKUE KOJICOaHus,
MAaTe€MaTHYECKUI MasiTHUK, WICAIbHBIA MPYKUHHBIA MasTHUK, TAPMOHMYECKHE BOJIHBI,
ujea’IbHbI KOJeOaTeNbHbI KOHTYp, TOHKas JIMH3a, MOJENEeH aroMa, aTOMHOTO sijipa U
KBaHTOBOM MOJIEIN CBETA;

pa3nuyarth ycioBus (TpaHMIIbL, 00JIACTH) TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, TOHUMATh
BCeoOIUi XapakTep (pyHIaMeHTaIbHBIX 3aKOHOB U
OTrPaHUUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBSACHATH AIIEKTPOMArHUTHBIE TPOLIECCHl M SIBICHUS, HCIIOJIb3Ys
OCHOBHBIE TIOJIO)KEHUS M 3aKOHBl DJIEKTPOJMHAMUKHA M CHELHUAIBbHON TEOpUu
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHs 3JIEKTPHUYECKOro 3apsja, cuia Amriepa, cuia
JlopeHua, 3aKOH »HJIEKTPOMAarHUTHOW WHAyKIWW, npaswio Jlenna, cBsizp OJIC
CaMOMHAYKIMHU B 3JIEMEHTE JJIEKTPUUYECKOMN LIENU CO CKOPOCThIO M3MEHEHMS CHIIBI TOKa,
MOCTYJIATHI CIIeUaTIbHOW TEOPUU OTHOCUTEIBHOCTH DHHIITENHHA);

aHAJIM3UPOBATh U OOBSICHITH KBAHTOBBIE MPOLIECCHI U SBICHUS, UCIOJIB3YS MOJIOXKEHUS
KBaHTOBON ¢u3uku (ypaBHeHHE OuWHITEHHA M1 Gorodrddexra, NMEepBbId W BTOPOM
nocTynatel bopa, mpuHIMIT cOOTHOIIEHUsT HeompenenéHHocte [eiizenbepra, 3aKOHBI
COXPAaHEHHUS 3apsAI0BOTO M MAacCOBOTO YMCEN U DHEPrHH B SJEPHBIX pEaKIUsiX, 3aKOH
PaZIMOaKTUBHOTO pacrajaa);



* OITMChIBATh (1)I/ISI/I‘ICCKI/IG mponecChl N ABJICHUA, UCIIOJb3YySA BCIWMYHHBI: HaHpH}KéHHOCTB
QJICKTPHUYCCKOI'O II0JIsA, MOTCHIHAI 3JICKTPOCTATUYCCKOI'O IIOJIA, pa3HOCTh IMMOTCHIHAJIOB,
SJICKTPOABMIXXYIIAA CHUJIia, MHAYKIIHUA MAarHuTHOI'O I10JIA, MarHUTHBIN IIOTOK, CHUJIa AMnepa,
HHAYKTHBHOCTDB, JSJICKTPOABMIXKYLIAsA CHJIa CAMOMHAYKIHH, SHEPIusd MArHUTHOI'O I10JIA
IIpOBOAHHWKA C TOKOM, peHﬂTI/IBI/ICTCKI/Iﬁ HMITYJIBC, IIOJIHAsA OSHCPIrusd, SHEPIUs IIOKOsA
CBO6OI[HOI71 YaCTHUIIbI, DHCPI'UA U UMITYJIbC (bOTOHa, MaCCOBO€ YHCJIO U 3apAq s1apa, SHEPIrUusd
CBiA3U dapa;

OOBSICHATE OCOOCHHOCTH MpPOTEKaHWA (U3WYECKUX SIBICHHUH: 3JIEKTPOMarHuTHAs
WHAYKIUS, CAMOMHIYKIHS, PE30HAHC, MHTEP(PEpPEeHLUs BOJIH, TUPPAKIMS, TUCTIEPCHS,
MOJTHOE BHYTpEHHEe oTpaxeHue, potoanekrpuueckuii apdekr (porosaddexr), anpda- u
Oera-pacmajpl saep, raMMa-H3JIydeHUe siaep, (U3UUecKrue MPUHIUIBI CHEKTPATBHOTO
aHaym3a u paboThI J1a3epa;

OIPCACIIATL HAIPABJIICHUC HWHAYKIWKW MArbvuTHOI'O IIOJIA IMPOBOAHHMKA C TOKOM, CHJIBL
Amnepa u cunsl JIopenna;

CTPOUTHb U300paKeHHE, CO37aBaeMO€ IUIOCKUM 3€pKaJioM, TOHKOM JIMH30M, W
pacCUUTBIBaTh €r0 XapaKTEPUCTUKU;

MIPUMEHATh OCHOBOTIOJIATAlOIIME ACTPOHOMHYECKHE TOHSTHS, TCOPHUH M 3aKOHBI JIS
aHanu3a U OO0BACHEHHS (PU3MUECKHUX IMPOIIECCOB, MPOUCXOAAIINX B 3BE3/IaX, B 3BE3AHBIX
CHUCTEMaX, B MEXTaJIAKTHYECKON Cpejie; MBIKCHUS HEOCCHBIX TEJN, SBOJIONUU 3BE3N U
Bcenennoli;

MPOBOANTh HCCIIEJOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEITUYMH C HCHOJIb30BaHUEM
MPSMBIX U3MEpPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHPOBATHh PE3YNIbTATHI
MOJTYYEHHOM 3aBUCUMOCTH (DU3NYECKUX BEIMYMH B BUJIE€ TPAPUKOB C YIETOM aOCOTIOTHBIX

HOFpGHIHOCTCI\/JI I/I3MepeHI/II71, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM HCCICIOBAHMA,

IMPOBOAWUTL KOCBCHHBIC HW3MCECPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIWYHH, IpU 3STOM BBI6I/IpaTI)
ONITHMAITBbHBIN MCTOJ  U3MCPCHHA, OLCHHUBATH a0COJIIOTHBIE W OTHOCHTCJIBHBIE
MOrp€IIHOCTHU MPAMBIX U KOCBCHHBIX I/ISMepeHI/II\/'I;

IMPOBOAWTEL OIBITHI IO IMTPOBEPKE Hpe)IJ'IO)KeHHOI\/JI THUIIOTE3bI: IJIIAHUPOBATHL S3KCIICPUMCHT,
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYyYEHHBIE PE3YNbTaThl U
JIeNIaTh BBIBOJ] O CTATyCE MPETOKECHHON THIIOTE3BI;

OIMCHIBATH METOJIbI MOJYYCHUST HAYYHBIX aCTPOHOMHUYCCKUX 3HAHMIA;

coOJroIaTh MpaBWiia OE30MACHOrO Tpyla MpPHU MPOBEJACHUU HCCICAOBAHHA B paMKax
y4eOHOTO SKCIIEPUMEHTa, MPAKTHUKyMa M Y4eOHOMCCIIEIOBATEIbCKOW U MPOCKTHOMN
JESITEIBHOCTH C HCIOJb30BAHUEM HM3MEPHUTEIBHBIX YCTPOHCTB W JIaOOPAaTOPHOTO
00opynOBaHUS;

pelaTh pacu€THBIC 33]]a4 C SBHO 3aJaHHOW M HESBHO 33J[aHHOM (PM3UYECKON MOICIBIO:
HAa OCHOBaHMM aHalW3a YCJIOBUS BbIOMpAaTh (U3NYECKUE MOJCTH, OTBEYAOIIUC
TpeOOBaHUAM 3a/iauyM, MPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
GbU3MUECKUX TEOPUIl TPU HMCIOJH30BAHUM MAaTEMaTHUYCCKUX METOJOB PEIICHUsS 3ajad,
MPOBOANUTH PACcUYEThl HA OCHOBAHUU MMCIOIIMXCS JaHHBIX, aHATM3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATh METOIbI PEHICHHUS ¢ YIETOM TOTYUEHHBIX PE3yIbTaTOB;

* peliaTh Ka4eCTBEHHbIC 3aja4M, TPEOYIOIINe MPUMCHEHHs 3HAHUN W3 pa3HbIX pa3/ieyioB
Kypca (GU3MKH, a TaKkXKe HWHTErpallid 3HAHWHA M3 JIPYrHX IMPEIMETOB €CTeCTBEHHO-



HAyYyHOTO IHWKJA: BBICTPAMBATh JIOTMUECKYIO IIEMOYKY pACCYXIEHUH C OIMOopoll Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

HCIIOJIL30BAaTh TCOPCTHUYUCCKHUE 3HAHUA JIA O0OBSACHEHHST OCHOBHBIX IIPpUHIUIIOB pa6OTI>I
HU3MEPUTECIIbHBIX HpI/I60pOB, TCXHUYCCKUX YCTpOfICTB N TEXHOJIOTHYCCKUX ITPOLECCOB;

MIPUBOJIUTH IPUMEPHI BKJIA/Ia POCCUHUCKHUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSCHEHHE IMIPOLIECCOB OKPYXKAIOMIETO MHPA, B PA3BUTHE TEXHUKU H
TEXHOJIOTHIA;

aHAJM3UPOBATh U OIICHUBATH MOCIIECTBHUS OBITOBOM U MPOU3BOJCTBEHHOM NEATEILHOCTH
4eJI0BeKa, CBA3aHHOM C (U3MUYECKMMH IIpoLEcCaMH, C HO3HULUH 3KOJIOTHYECKOM
0€30MacHOCTH, IPEJCTAaBICHUH O palUMOHAIPHOM IPHPOJONOIb30BAaHUU, a TaKKe
pPa3yMHOM HCIIOJIb30BaHUM JTOCTHXKEHUN HAYKU U TEXHOJIOTUH JUIsl JaJIbHEHILIEro pa3BUTHS
4eJI0BEYECKOIo O0ILECTBa;

MPUMEHSTh Pa3JInYHbIe CIIOCOOBI paboThl ¢ MH(pOpManueld (U3NIECKOro COACPKAHUS C
MCIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUM, IIPU 3TOM HCIIOIb30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTHHU JJIs IOUCKA, TepepadOTKU U MPEIbBICHUS
y4eOHOUW W HAyYHO-TIOMYJISIpHOM HMH(OpMAIHK, CTPYKTYPUPOBAHUS W HUHTEPIIpPETALUU
nH(pOpMalIUY, TOJYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH
MoJIy4aeMyr0 MH(QOPMAIIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIINXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(pOpMaI;

IMPOABJIATH OpTraHHu3allMOHHBIC n IIO3HaBaTCJIbHBIC YMCHUA CaMOCTOATECIIBHOT'O
NpPUOOPETEHUsT HOBBIX 3HAHUN B MPOLECCE BBINOJHEHUS MPOEKTHBIX U YyueOHO-
HCCIIEIOBATENbCKUX padoT;

paboTaTh B rpymIe ¢ UCIIOJTHEHUEM Pa3IMUHbIX COLUAIbHBIX POJIeH, IIaHUPOBAaTh paboTy
IpyIIbl, panuOHAIBHO pacnpeaciisATb MACATCIbHOCTb B HCECTAHAAPTHBIX CUTYyaAlUAX,
AACKBATHO OLCHUMBATHL BKJIAA KaXJ0ro w3 YYaCTHUKOB TPYIIIIbI B PCHICHHUC
paccMaTpuBaeMoi poOIeMBbI;

* IPOSIBIISATH MOTUBALIMIO K OynyIiel mpohecCuoHaNbHOM NesSTENbHOCTH 110

CIICIHUAJIbHOCTAM CI)I/I3I/IKO'T6XHI/ILIGCKOFO Hpoq)HHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne| HaummeHoBaHme pa3jiesioB U

n/n

TeM MPOrpaMMbl

KoaudecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckn
e padoThbl

DJIEKTPOHHbBIE
(uudpossbre)
oOpa3oBaTeJibHbI
€ pecypchbl

Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

1.1 | Hayu4HbIil 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 | 3axkoHBI COXpaHEHUS B 10 1
MeXaHUKe
Hroro no pasneny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U

TEPMOJIUHAMMKA
3.1 OCHOBEBI 15 1
MOJIEKYJISIPHOKMHETUYECKOM
TEOpUHr
3.2 | Tepmonunamuka. TeroBbie 20 1
MaIlHBI
ArperatHble COCTOSIHUS
3.3 | BemecrBa. ®a3oBnle 14 1
TIePEX OJIbI
Hroro mo pasneny 49
Paznen 4. 9JIEKTPOJIMHAMMUKA
4.1 | Dnextpuyeckoe moie 24 1
4.2 | TlocTOSTHHBIN JIEKTPUIECKUI 24 1
TOK




4.3 | Toku B pa3IM4HBIX cpeax 6
Uroro no pazneny o4
Paspen 5. ®U3NYECKUIA
INPAKTUKYM
5.1 | Dusuyeckuil MpakKTUKyM 16 16
Utoro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB 170 16

I10 ITPOI'PAMME




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U (ungpposeie)
l‘[/l‘[ TeM HporpaMMbI Bce[‘o KOHTpOJIbHLIe HpaKTI/I'ICCKI/I OﬁpaSOBaTeﬂbHLIe
paGoThI € paGoThI pecypent
Paznen 1. 9JIEKTPOJUHAMMUKA
1.1 MarauTtHoe 1oJjie 14
1.2 DneKTpoMarHuTHas 13 1
WHTYKIIHS
Utoro no pazneny 27
Pa3zgen 2. KOJJEBAHUS U BOJIHbBI
2.1 MexaHnndeckue KoiaeOanus 10
2.2 DNeKTpOMarHuTHbHIE 15
Koae0anus
Mexanuueckue u
2.3 ANEKTPOMArHUTHBIE BOJHBI 10 1
2.4 Omruka 25 1
Hroro no pasneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUUA

OTHOCHUTEJIBHOCTH
3.1 OcnoBrel CTO 5 1
Hroro no pasneny 5
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 KopnyckynspHo-BoIHOBOM 15
Tyaau3M
4.2 ®dusuka aToma 5
4.3 ®duznka 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 Du3nYeCcKuil TPaKTUKYM

16

16

Utoro no pazneny

16

Pa3nen 7. OBOBIIAIONIIEE
MOBTOPEHUE

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

7.1

15

Uroro no pazgeny

15

PesepBHOE Bpemst

10

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KomnuectBo DIIEKTPOHHBIE
No . 4acoB Tara QppoBbIE
e cMa ypoka KouTpo - sy 00pa3oBaTeIbHbIE
Beero | mppre | Do ocKHE pecypenpt
paoTs: paboThI
dusnka —
1 (¢yHnameHTanbHas Hayka 1
0 IpUpOJIE
Hayunsiin METO/Y
5 NMOSHAHWA M METONB ,
UCCIIEOBaHUS
(bu3HUECKUX SIBJICHUM
DKCIIEpUMEHT U TEOPUS B
3 mpouecce MO3HAHNS
npuponbl. HaOmronenue
Y SKCTIEPUMEHT B (PUBHKE
4 Cnioco6b1 u3Mmepenus| 1
(U3UYECKUX BEITMYHUH
AOcomoTHas 51
OTHOCHUTEJbHAs
5 MOTPEIIHOCTH 1
U3MEpPEHUN (PU3HYECKUX
BEJINYMH
MonenupoBaHue B
busuke. Poabr u mecro
busuku B
6 dbopmupoBaHUU 1
COBPEMEHHOW HAay4HOU
KapTUHBI MUpa, B
MIPAKTUYECKOMN
JNEATEIbHOCTH JIFOAEH
y Mexannueckoe 1
JIBYDKEHUE. Cucrema




0TCUCTA.

OTHOCHTEIBHOCTD
MEXaHUYECKOI'0
nBwkeHus. Ilpsmas W
oOpaTHas 3a1a4d
MEXaHUKHA

Pannyc-Bektop
MaTepUaJbHOW  TOYKHU,|
€ro IMpOEKIUU Ha OcH
KoopAauHat. Tpaekropus
[Iepemelenue.
Cxopocts. Mx npoeknuu
Ha OCH KOOPJMHAT.

PaBHomepHnoe
IPSIMOJIMHENHOE
JBH)KCHUE.
I'paduueckoe onucanue
PaBHOMEPHOTO
PSMOJIMHENHOTO
JBH>KCHUS

10

Cnoxxenue

MepEeMEICHU I u
CKOPOCTEM.

Pemenne 3amau

11

HepasHomepnoe
JIBIDKeHHUE. MIrHOBEHHAas
CKOpPOCTb. Y CKOpPEHHE.
[IpssmonuueiiHOE
JIBUKEHUE c
MOCTOSHHBIM
YCKOPEHUEM

12

I'paduaeckoe onmcanue
PSAMOJIMHEUHOTO
JBH>KCHUS c
MTOCTOSIHHBIM

YCKOpEHHEM




13

CBoOogHOE  maJeHHE.
Yckopenue cBoOOIHOTO
majcHus. 3aBHCHMOCTD
KOOpAWHAT, CKOPOCTH,
YCKOpPEHHUSI OT BPEMEHH
U ux rpaduku

14

JIBu>xkeHue Tena,
OpOILIEHHOTO MOJ YIJIOM
K TOPU30HTY

15

KpuBonuneitnoe
NBW)KEHUE. JIBUMKEHUE
o OKPYHOCTH.
YrinoBas W JIMHENHAs
ckopoctb. Ilepuon wu
4acToTaA.
lenTpocTpeMuTenbHOE
Y TIOJIHOE YCKOPEHUE

16

KontponbsHas pabota mo
TEeMe
"Kunemartuka"

17

IlepBbid 3aKOH
Hrprotona.
NuepunanbHbie
CUCTEMBbI OTCUETA.
[TpuHIMI
OTHOCHUTEJIbHOCTH
INanunes.

HeunepunanbHbie
CUCTEMBI OTCYETA

18

Cura.

PaBHozencTByOIIas
cwia. Bropout  3akoH
HrroTona. Macca

19

Tperuii 3aKoH

B3aumoeiictBue TeI.




HrroTona

20

[TpuHIIMIT CyneprIO3UIIUN
cun. Pemenue 3amau Ha
MIPUMEHCHUE 3aKOHOB
Hprotona

21

3akoH BCEMUPHOTO
TATOTEHHUS.
OKBHUBAJIEHTHOCTh
I'PaBUTALIMOHHON U
WHEPTHON MacChl

22

Cuna TSIKECTU u
YCKOpEHHE CBOOOHOTO
magcHus

23

JIBmKeHre HEOCCHBIX Tel
U UX HCKYCCTBEHHBIX
CIIYyTHUKOB. [IepBas
KOCMHUYECKAsi CKOPOCTb.
3akonsl Kemiepa

24

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tema

25

Cwuia tpenus. [Ipupona n
BUIBI  CWUJ  TPEHUS.
JIBU>KEHUE B )KUIKOCTH U
raze Cc Y4Y€TOM CHIIBbI
COIIPOTHUBIICHUS CPEJIbI

26

JlaBienue.
I'mppocraTrueckoe
JIaBJICHUE.

Cuita Apxumena

27

AOCOIIOTHO TBEPJI0C
teno. [locrymarenbHoe u
BpAaIllaTEIIbHOE

JIBH>KEHUE TBEPAOTO Tela

28

MowmeHT CUJIBI
OTHOCHUTEIBHO ocHu
BpaiieHus. [lnedo cuibl




29

Cnoxenue CHII,
MPUIIOKEHHBIX K
TBEPJIOMY

teny. lLleHTp TsKecTH
TeJa. YcnoBus
paBHOBECUSI  TBEPAOTO
Tena. Buasl paBHOBeCHUs

30

Pemenue 3agau

31

KontponbsHas paboTa mo
teme "J{mHamuKa.
Craruka TBEpaOro rtena"

32

Nmnynsc mMarepuanbHOU
TOYKH, CHCTEMBI
MAaTEPUATIBHBIX  TOYEK.
IleaTp Macc cuCTEMBI
MaTepUANIbHBIX  TOYEK.
Teopema 0 JBUXECHHUH
LIEHTpa Macc

33

Nmnynse CHUJIBI u
W3MEHEHUE  UMIIYyJIbCa
Tena. 3aKOH COXPAHEHUS
HMMITYJIbCA.

PeakTuBHOE NBUXKEHUE

34

MowmeHT AMITYJIbCA
MaTEepUaIbHOU  TOYKH.
[IpencraBnenue 0
COXpPAaHEHHH  MOMEHTA
HMMITYyJIbCa B
LHEHTPATBHBIX TOJISX

35

Pemenue 3agau

36

Pabora cribl Ha MaJIOM U
Ha KOHEYHOM
TIEPEMEIICHHH.
['paduueckoe




IMpCaACTaBJICHUC pa6OTBI
CHIIBI. MOIIIHOCTI) CHIJIBI

37

Kunernueckass sHeprus.
Teopema 00 HM3MEHEHUU
KUHETUYECKOW SHEPruu
MAaTEPUAIbHON TOUKHU

38

[TorenuanbpHbBIC u
HEMOTCHIIMAIbHBIEC CHIIBL.
ITorenuuanpHas
DHEprusl. Bropas
KOCMHUYECKAsI CKOPOCTh

39

Tperbs KOCMUYECKas
CKOpocTh. CBs3b

paboThI
HEMOTECHIINAIbHBIX
CHJI C H3MCEHEHHEM
MeXaHN4YeCKOU
SHEPTrUU  CUCTEMBI
TeJl. 3aKkoH
COXpaHEHHUS
MeXaHN4YeCKOU
SHEPrUuu

40

Yupyrue 51
HEYIpyrue
CTOJIKHOBEHHS.
YpaBHeHHe
bepuynnu InIE:
WJIeaTbHON
KHUJIKOCTH

41

KonTtponpHas
pabota Tmo Teme
"3aKOHBI
COXpaHEHHUS B
MexaHuke"

42

PazButne
NPEACTABICHUN O
IIPUPOAE  TEIUIOTHI.




OCHOBHBIE
nonoxenust  MKT.
Huddysus.
bpoyHnoBckoe
JBH>)KCHUE

43

Crpoenue
ra3zoo0pa3HbIX,
KHUJKUX U TBEPIBIX
TelL. Xapaxkrep
JIBIKCHUS U
B3aUMOJICUCTBUS
YaCTHI] BEIIECTBA

44

Macca u pasmepsl
MOJIEKYH (aTOMOB).
KomngecTBo
BCII[CCTBA.
ITocTossnHAsS
ABorajipo

45

Temneparypa.
TerioBoe
paBHOBECHE.
[ITkana lenbcus

46

Pemenne 3amau

47

UneanpHbIN ras.
['a30BrIe 3aKOHEI

48

YpaBHeHHe
Menneneena-
Knaneiipona.
Pemenue 3agau

49

AOGcomoTHas
Temieparypa. 3akoH
JlaneTOoHa

50

N3ompoueccsl B
UJIcaIbHOM ra3e ¢




IIOCTOAHHBIM
KOJIMYCCTBOM BCIICCTBA

o1

['paduueckoe
IpEICTaBICHHUE
U30TPOIIECCOB:
U30TepMa, U30X0pa,
n3zobapa

52

OCHOBHOE  ypaBHEHHUE
MKT

53

Pemenne 3amau

54

CBs3b a0COJIFOTHOM
TeMIIEPaTypPhl
TEPMOJUHAMHUYECKON
CUCTEMBI CO CpEIHEN
KUHETUYECKOU SHEpPrueu
MOCTYNAaTEJILHOTO
TEILIOBOT'O JIBUKCHUS €€
YacTHII

55

O00011IEHE U
cucTeMaTu3anus 3HAHUN
o teme "OcroBbl MKT"

56

KonTtponwsnas pabota mo
Teme "OCHOBBI
MKT"

S7

TepmoguHaMuyeckas
CHCTEMa. 3amanne
BHEIIHUX YCJIOBUM JUIA
T]I cucrtemsl. BHelHue 1
BHYTPEHHHUE TMapAMETPHI.
[Tapametpsr T/1 cucremsl
KaK CpEIHUE 3HAYCHUS
BEJIMYMH, ONIMCHIBAIOIIMX
eé Ha
MUKPOCKOITUYECKOM
YpPOBHE

58

Hynesoe Ha4ajio
TEPMOJUHAMUKH.




CamornpousBosbHas
penakcauus TJ1 cuctemMbl
K TETJIOBOMY
PaBHOBECHIO

MOI[CJ'IB nJaCaJbHOI'O I'a3a

B

59 TEPMOIMHAMUKE.
YcnoBusi NpUMEHUMOCTH
3TOM MOJIEIIN
YpaBHeHHe
Menneineena-

60 Kianeitpona u
BBIpaKEHUE TUISt
BHYTPEHHEW YHEPTUU
Bripaxxenue TS
BHYTPEHHEU SHEPIruun

61 OJIHOATOMHOTO
UJ1eaTbHOTO rasa.
KBazucratuueckue v
HECTATHYECKHE MPOLECCHI
DneMeHTapHass pabora B
TEPMOJUHAMUKE.

62 Boeruucnenne paboThel Mo
rpaduky npouecca HapV-
JarpaMmme
Temnonepenaua KakK
croco0 HU3MEHEHUSI

63 BHyTpeHHe# sHepruu TJ]
CUCTEMBI O€3 COBEPITICHUS
paboThI
KonBekius,

64 TEIUIONPOBOAHOCTD,
U3JIyYEHUE

65 KommuecTBo TEIJIOTHI.

TemmoéMKOCTh TeJa.




VnaenbHas #  MOJIsSIpHas
TEIJIOEMKOCTH BEIIECTBA.
V neapHas TenaoTa
CropaHus TOILUIMBA

Pacuér KOJIMYECTBA

66 TEIUIOTHI pH
TerIonepeaayde
[Toustue 00 agnabGaTHOM
IIpoliecce.

67 poTeet
[TepBbiii 3aKOH
TEPMOIUHAMUKHN
KomudyecTBO TEIUIOTHI M

68 pabota KaK MEpBI
W3MEHCHHUS BHYTpPEHHEH
sHeprun T/l cucremsl
Bropou 3aKOH
TEPMOIUHAMUKHN TUTS
PaBHOBECHBIX 5

69 HEPaBHOBECHBIX
MPOIIECCOB.
HeobpaTtumocTh
TIPUPOIHBIX TIPOIIECCOB

70 [TpuHIUTIBI IEUCTBUS
TEIUIOBLIX MAaIIIUH.
KIT/]
MaxkcumanbHOe

71 3HaueHue KII. [ukn
Kapno

12 Pemenne 3amau
DKOJIOTHYECKHE aCIIEKTHI
HCIIOJIb30BaHUSA

73 TEIJIOBBIX JBUTATENIEM.
TenmoBoe 3arps3HEHHE
OKPYKaIOWIEN Cpeibl

74 Pentenue 3amau




75

O06001IeHNEe 51
CHCTEMAaTH3aIys 3HaHUH
T10 TeMe
"TepMoIMHAMHUKA.
TeruioBrie ManTUHBI"

76

KontponbHas pabota mo
TeEME

"TepmoanHamuka.
TeruioBrle ManIHbBL"

77

[TapooOpa3zoBanue u
KOHJICHCAITHI.
Wcnapenue u KuIeHUE.
VY nenbHas TEIIoTa
napooOpa3oBaHus

78

Hacpmmennsie u
HEHACBIIICHHBIE  TaphI.
KauecTBennas

3aBUCHUMOCTH INIOTHOCTH
51 TTaBJIICHUS
HACBIIIEHHOTO Tapa oOT
TEeMIEPaTyphl, UX
HE3aBUCUMOCTD oT
00béMa  HACBIIIEHHOTO
napa. 3aBUCHUMOCTh
TeMrepaTypbl  KUTICHUS
OT JaBJICHHUS B )KHUJKOCTHU

79

BrnaxHocTtb BO3/yXa.
AOGcomoTHas u
OTHOCHUTEJIbHAS
BJIAJKHOCTh

80

Pemenue 3agau

81

TBEpmoe TeJo.
Kpucrannuueckue u




amopdHbIe Tena.
AHM30TpONIMSL  CBOICTB
KPUCTAJIIIOB

82

IInmaBnenue u
KpUCTAJUTA3AIUS.

VYV nennHas TEILIOTa
raBieHust. Cyonumanus

83

Hedbopmarin ~ TBEpAOTO
tena.  PacrsokeHne  m
cxkarue. Casur. Moaynb
FOunra. Ilpenen ympyrux
nedopmarimii

84

TemnoBoe  pacumpeHue
JKUJIKOCTEM U TBEPIBIX
Tell AHrapMOHH3M
TEIIOBBIX KoieOaHuit
YaCTHI] BEIIECTBA

85

[IpeobpazoBanue sHEPTrUU
B (pa30BBIX mEepexo1ax

86

YpaBHEHHE  TEIIOBOTO
Oaytanca

87

Pemenue 3agau

89

O60061eHue u
CHUCTEMAaTHU3alUsl 3HAHUU
no Tteme "ArperaTHble
COCTOSIHUSI BEIIECTBA.
da30BbI€ epexoanl”

90

KoutponsHass pabora mo
TemMe "ArperaTHble
COCTOSIHUS BEIECTBA.
dazoBbIe Mepexoib"”

91

OnexTpuzauus Tea U €€
IPOSIBJICHUSL.

DNeKTpUYecKuii  3aps.
JIBa BHIa dIIEKTPUYECKUX
3apsaoB.  [IpoBogHuKH,




JAUSJICKTPUKHU )41
MMOJIYIIPOBOJAHUKH

92

DOneMeHTapHbIN
AIEKTPUYECKUH 3apsil.
3aKkoH COXpaHEHHUS
AIEKTPUYECKOTO 3apsia

93

B3aumoeiictBue
3aps10B. Toueunsie
3apsaabl. 3akoH Kynona

94

Pemenne 3amau

95

Dnektpuueckoe nose. Ero
JICCTBHE Ha
ANEKTPUUYECKUE 3aPSIbI

96

Hanpsx€aHocTh
JIEKTPUYECKOTO  IIOJIA.
[IpoOubIil 3apsin. Jluauu
HANPSKEHHOCTHU
JIEKTPUYECKOTO  TIOJIA.
OnHopoaHoe
AIEKTPUUYECKOE MOJIE

97

IToreHIMaIBLHOCTD
AIEKTPOCTATUUECKOTO
0JIs. Pa3noctn
MMOTEHIIMAJIOB u
HanpsHKEHUE

98

ITorennuanbHas dHEPrus
3apsaa B
DIEKTPOCTATUYECKOM
IoJIE. ITorenunan
DIEKTPOCTATUYECKOIO
101

99

CBsi3b  HaNpsHYKEHHOCTH
OJIS U pPa3HOCTH
MOTEHINAJIOB TUTSI




SJICKTPOCTATUICCKOT' O
I1OJIA

100

[IpuHIMN Cyneprno3uiuu
AIEKTPUYECKUX TOJIeH

101

Pemenue 3agau

102

[lone ToueuHoro 3apsaa.
[Tone pPaBHOMEPHO
3apsKEHHON cepbl

103

[lone PaBHOMEPHO
3apSKEHHOTO 10 00BEMY
mapa. Ilone paBHOMEpHO
3apsHKEHHON

OECKOHEYHOM IIJIOCKOCTH

104

[IpoBOIHUKH B
AIEKTPOCTATUYECKOM
ToJIE.

Ycnosue paBHOBECUS
3apsioB

105

Jnsnextpuku
MOJTYTIPOBOAHUKHU B
AIEKTPOCTATUYECKOM
roJje

106

Konnencarop.
DNEeKTPOEMKOCTh
KOHJIEHCaTopa.
DIIEKTPOEMKOCTD
MJIOCKOTO KOHAEHCATOpa

107

[TapayutenbHOE
COCIMHEHUE
KOHJICHCATOPOB

108

IlocnenoBaTenbHOE
COCIMHEHHE
KOHJIEHCATOPOB

109

OHeprusi  3apsyKEHHOTO
KOHJIEHCATOpa

110

Pemenue 3agau




111

JIBuxeHHne  3apsHKEHHOU
4acTULBl B OJHOPOAHOM
AIEKTPUYECKOM MOJIE

112

Pemenue 3agau

113

O06001IeHNEe u
CHCTEMAaTH3aIus 3HAHUHU
o TeMe "DJIEKTPUUECKOe
mmose"

114

KoutponbHas paborta mno
TEME

n "
DJIEKTPUUECKOE TOJIe

115

Cuna Ttoka. IlocTosHHBIN
TOK. VcnoBus
CYIIECTBOBAHUS
MMOCTOSIHHOTO
BJIEKTPUYECKOTO TOKA

116

Hctounukn TOKaA.
Hanpstxenune u 3/1C

117

3akoH Oma s ydacTka
LEIH.

DIEeKTpUIECKOe
COIPOTHUBJICHUE

118

3aBHUCUMOCTH
COTNPOTUBJICHUS
OJIHOPOJIHOTO

MPOBOJIHUKA OT €ro
JUIMHBI W IUIOIAJHU
MONEPEYHOT O
ceueHUs

119

Y aeabHOE
COIIPOTHUBJICHUE
BEIIECTBA.
Pemntenne 3amau

120

ITocaenoBarenbpHOE,
napasuiesibHOE,




CMCIIAaHHOC
COCOIMHCHUC
ITPOBOJHUKOB

121

Pacuér
pa3BETBIEHHBIX
BJIEKTPUUYECKUX
LETIEH. [IpaBuna
Kupxroda

122

Pemenue 3anau

123

Pa6oTta
AJIEKTPUYECKOTO
TOKa. 3aKOH
Jxoyns —Jlenua

124

Pemenue 3anau

125

MontHoCTh
BJICKTPUYECKOTO
TOKA. TemnoBas
MOIIIHOCTb,
BBLACIISIEMAsT Ha
pe3nucrope

126

Pemenue 3anau

127

OJC u BHyTpeHHee
COTIPOTUBIICHUE
MUCTOYHHKA TOKA

128

3akoH Owma g
MTOJIHOM
(3aMKHYTOM)
BJICKTPUYECKON
Lenu

129

Pemenue 3agau

130

MoniHocTh
UCTOYHUKA TOKA

131

Kopotkoe
3aMbIKaHHE

132

Konpencarop B nenu
IMIOCTOSIHHOT'O TOKa




133

Pemenue 3anau

134 Pemienne 3amau mo
teMe "TloCTOAHHBIN

ANEKTPUYECKUH TOK"
Pemenue 3amau mo teme

135 "TToCTOSHHBIN
AIEKTPUYECKUN TOK"
Pemienne 3agay mo teme

136 "TToCTOSTHHBIM
AIEKTPUYECKUH TOK"
O0001IeHe u

137 CUCTEMATH3AlMS 3HAHUM
nmo teMe "lIlocTOSAHHBIN
AIEKTPUYECKUH TOK"
KontponbHas pabota 1o
TEME

138 " .
IlocToAHHBINA
ANEKTPUYECKUH TOK"
DneKkTpudecKas
MIPOBOJAUMOCTh

139 Pa3JIMYHbBIX BEILECTB.
DONEeKTpUYECKUd TOK B
MeTasuiax.
CBepXnpoBOANMOCTb
DJIEKTPUYECKUI TOK B
pacTBopax U paciuiaBax

140 AJEKTPOJIUTOB.  3aKOHBI
dapanes s
AIEKTPOJIN3A

141 DJIEKTPUYECKHI TOK B
rasax. [Imazma
DJIEKTPUYECKU TOK B

142 BaKyyMe.

Bakyymubie mpuOopsI




143

DNEeKTpUYEeCKUd TOK B
TIOJTYTIPOBOTHUKAX

144

[TomymmpoBOTHUKOBEIE
PUOOPHI

145

OU3UYECKUN TPAKTUKYM
nmo Tteme '"M3MepeHue
CUJIbI TOKA U HANPSHKCHUS
B 1IETIM MTOCTOSIHHOTO TOKA
IIPY TOMOIIH aHAJIOTOBBIX
151 ur(ppoBbIX
U3MEPUTETBHBIX
puoopoB" W
"3HaKOMCTBO ¢ U(PPOBOH
naboparopuen 1o
dusuke. [Ipumepsl
u3MepeHust (U3HUECKUX
BEJINYMH MPU

MMOMOIIA KOMITBIOTEPHBIX
TaTYUKOB"

146

OuU3NYECKUd TPAKTUKYM
no Tteme "H3ydeHue
HEPAaBHOMEPHOTO
JIBIDKCHUSI € LIEJbIO
OTpeIeJICHHS
MTHOBEHHOW CKOpocTh"

147

PU3NYECKUNH TPAKTUKYM
nmo Tteme "H3mepeHue
YCKOPEHUS npu
MPSMOJIMHEWHOM
PaBHOYCKOPEHHOM
JBY>KCHUU 110 HAKJIOHHOM
miockocTu" 158105
"UccnenoBanue
3aBUCHUMOCTH TIyTH OT
BPEMEHU npu
PaBHOYCKOPEHHOM
IBIKEHUN"




148

DOU3UYECKUN TTPAKTUKYM
nmo Tteme "H3mepeHue
YCKOpPEHHUsSI  CBOOOJHOTO
najenus" unu "N3yuenue
JIBUKEHUS Tena,
OpOIIEHHOTO
TOPU30HTAIIBHO"

149

@u3N4ECKU NPAKTUKYM
o0 TEME

"N3yueHnue JBYOKCHUS
Tela 1O OKPYXHOCTH C
MMOCTOSIHHOM IO MOJYJIIO
CKOpPOCTHIO" 158105
"Uccnenoanue
3aBUCHUMOCTH  Tepuoja
oOpallieHUsi KOHMYECKOTO
MasiTHUKA oT ero
napaMmeTpoB"

150

@u3N4eCKuii NPaKTUKyM
no Tteme "H3MmepeHue
PaBHOACHCTBYIOLIEH
CWIbl TpPHU  JABUKECHHUH
Opycka TI0 HaKJIOHHOM
IJI0CKOCTH " WJIN
"I[IpoBepka THUOOTE3BI O
HE3aBUCHUMOCTH BPEMEHHU
JIBIKEHUST Opycka TIo
HAaKJIOHHOM IUIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT
€ro Macchl"

151

PuU3NYECKUN TPAKTUKYM
no teMme '"Hccnenosanue
3aBUCUMOCTH CHII
yapyrocTu,

BO3HUKAIOUIUX B MPY>KUHE
U PE3UHOBOM 00paslie, OT




ux jaedopmanuu" WU
"N3yueHnue JIBYDKEHUS
CHCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IIEPEKUHYTOU
gyepes JErKuid 0J10K"

152

OU3UYECKUN TPAKTUKYM
no Tteme '"U3mepenue
K03 duIueHTa TPEHUS 110
BEJINYMHE YTJIOBOTO
koaduienTa
3aBUCHUMOCTH Frp(N)"
1581051 "UccnenoBanue
NBIDKEHUS  Opycka 1o
HaKJIOHHOM IUIOCKOCTH C
MEPEMEHHBIM
kodpdunreHTom TpeHus"
15805 "N3yueHue
JBH>KEHUS Tpy3a Ha BaJTy €
TPEHHUEM"

153

Pu3nuecKnii NPaKTHUKyM
no teme "HccnenoBanue
YCIIOBUM paBHOBeCUS
TBEPIIOTO Tena,
MMEIOLIETO OCh
BpaiieHus" W
"KonctpyupoBanue
KPOHIUTEHHOB U PacyeT
CUJl  yOpyroctu"  WIH
"N3yueHue ycTOM4MBOCTH
TBEPAOTO Tena,
MMEIOLIETO IJI0IAIb
onops!"

154

Ou3n4ecKnid NPaKTUKyM
no Tteme '"U3mepenue
UMIlyJibca  Teiaa IO
TOPMO3HOMY MNYTH" WU
"U3MepeHne Cuibl TSTH,
CKOPOCTHU MOJIeNN




AIEKTPOMOOHIIS U
MOIIIHOCTH CWJIBI TATH"
158105 "CpaBHeHUE
W3MEHEHHUSA MMITYJIbCa
TeJla C UMITYJIbCOM CHJIBI"
WA "UccnenoBanue
COXpaHEHHUS

UMITyJIbCa MPU YIPYTOM
B3aUMOJCHCTBUU" WU
"U3zmepeHnue
KMHETUYECKOW JHEPTUHU
TeJa 10 TOPMO3HOMY
nytu"

Pu3nyeCKU NPAKTUKYM
10 TEME

"U3yuenue
HU30TEPMHYECKOTO
nporecca
(pexoMeHI0BaHO
UCITIOJIb30BaHUE

155 1 dpoBoit
nabopatopun)" WU
"U3yueHne W30XOPHOTO
nporuecca' 1581051
"N3yuenne u300apHOTO
npoiecca' 7GR0
"[IpoBepka  ypaBHEHUS
cocTosiHus"
OuU3NYECKUA TPAKTUKYM
o TeMe
"U3Mepenne  ynenpHOU

156 TEIUIOEMKOCTH " W
"UccnenoBanue
nporecca OCTBIBaHUSA
BelecTna" WA

"UccnenoBanue




aaumabaTHOTO TMpoIecca”
W "U3yueHue
B3aHMOCBSI3H SHEPIruu
MEKMOJIEKYJISIPHOTO
B3aUMOJCHCTBHUS U
TeMIepaTypbl  KUIIEHUS
Jxuakocten"

157

OuU3NYECKUN TMPAKTUKYM
nmo Tteme '"H3ydeHue
3aKOHOMEPHOCTEU
WCIIAPEHUST  KUJIKOCTEH"
158105 "U3mepenue
YAEIBbHOU TEIJIOTHI
IUIABJICHUS Jipna"  Win
"U3yuenue CBOMCTB
HACBIIICHHBIX MMAPOB" WU
"U3zmepenue abcomoTHON
BJIAKHOCTH BO3llyXa U
OIICHKa MaccChl MapoB B
MoOMeIIeHnn".
N3mepenue

ko3 dunreHTa
MOBEPXHOCTHOTO
HATSDKCHUS

158

OuU3NYECKUA TPAKTUKYM
10 TEME

"HaOmronenue
MpeBpalleHUs SHEPTUH

3apsIKEHHOTO
KOHJICHCATOpa B DHEPTHIO
M3JIydyeHus cBeroguona'
W "NU3yueHue
MPOTEKAHUS TOKA B IIETH,
coaepKaen
KoHAeHcaTop" WA
"Pacnpenenenue
Pa3HOCTH  MOTEHIMAJIOB
(HampsiKEHUs ) npu




HOCJIeI0BATEIbHOM
COCMHEHUH
KOHJIEHCAaTOpOB"

@u3N4eCKn NPAKTUKYM

o TEME
"UccnenoBanue
CMEILIAHHOTO COEAUHEHHUS
pe3ucTopoB” W

159 "U3MepeHne  yaeabHOIO
CONPOTUBIICHUS
MIPOBOJTHUKOB" 158105
"UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKa
OT  HampsOKEHUs I
JIaMIIbl HAKaJIUBAHUSA"
@u3n4ecKnii NPAKTUKYM
1o TEME
"HaGmtonenue
ANEeKTposn3a’ unm
"NU3mepenue 3apsaa
OJHOBAJICHTHOTO  WOHA"

160 WIn "UccnenoBanue
3aBUCUMOCTH
COTPOTUBJICHUS
TEPMOPE3UCTOPA oT
TeMnepaTypol" WJIn
"CHATHE BOJBTAMIEPHOU
XapaKkTepUCTUKU auoaa”
Pe3epBHbIl YPOK.
O060061eHne U

161 CUCTEeMAaTH3alis 3HAHUM
0 TEME
"Kunematuka"

162 PesepBHbIl YPOK.

O00011IEHE u




CHUCTCMaTHU3alusi 3HAHUU

o TeMe
"lnHamuka"
PesepBubiii YPOK.
O6001eHne u
163 cUCTEMATH3alUd 3HAHUU
1o TEME "Craruka
TBEepI0ro Tena"
PesepBHbIl YPOK.
O06001eHNEe U
164 CI/ICTel\faTI/ISaHI/I}I
3HAHUM 10  TeMe
"3aKOHBI COXpaHEHUs B
MexaHuke"
PesepBHbIl YPOK.
O60061eHne u
CHCTeMaTH3aIus
165 | 3HaHuUM o  TeMme
"OCHOBBI
MOJIEKYISIPHO-KUHETUY
eckoi reopun"
Pe3epBHbIl YPOK.
O60061eHne u
166 CI/ICTel\faTI/IBaLII/IH
3HAHUM o  Teme
"TepmoauHamuka.
TennoBblie MalIHbI"
PesepBHbIi YPOK.
O06001meHne u
CHCTeMaTHU3alus
167 | 3HaHUM MO TEMe
"ArperarHbie
COCTOSIHMSI BEIIIECTBA.
da3oBbIe nepexo bl
168 PesepBHbIl YPOK.

O000111IEH1E 5




CUCTEMATU3ALINS
3HAHUU 10 TEME
"Inektpuueckoe nojue"

169

PesepBHbIl YPOK.
O0o0menue "
CHCTeMaTH3aIus
3HAHUU j3(0) TEME
"TTocTOSHHBIM
ANEKTPUYECKUH TOK"

170

PesepBHbIl YPOK.
O06o0061eHne U
CUCTEMAaTHU3aLIMs
3HaHu 1o teme "Toku
B Pa3JIMYHBIX cpeaax”

OBILIEE

KOJIMYECTBO

YACOB I10
I[TPOI PAMME

170

16




11  KJACC

Ne
/o

KomuyecTBO Yacos

Tema ypoka

Bcero

KonTposnbHbie
paboThI

[IpakTueck
re paboThI

Jlara
M3y4YEeHU
s

DNEeKTPOHHbBIE
1udpoBbIe
o0OpasoBarenbH
BI€ PECYPCHI

B3aumoeiictBue
IMOCTOSIHHBIX
MarHuToB 5|
MIPOBOJHUKOB C
TOKOM.
MarsuTHoe IoJe.
['mmore3a Ammepa

Bekrop
MariuTHOM
1503010400507 8
[TpunMn
CYIIEPIO3UITAU
MarHUTHBIX
TTOJICH. JInaumy,
MarHuTHOM
WHIYKIUU

MarautHoe mOJ¢
MIPOBOIHUKA C
TOKOM.

OmneIT Dpcrena

Cuna Awmmepa, eg
HalpaBJICHUE U
MOJYJIb

Pemenue 3agau

IIpumenenue
3aKoHa AMrmepa.
DneKTpou3MepuTe
JIbHBIE TTPUOOPHI

Cuna Jlopenua, eg
HaIpaBJICHUE g1
MOJTYJIb.




JIBH>KEHUE
3apsKECHHOU
YaCTUIbI B
OJTHOPOJTHOM
MAarHuTHOM I10JI€

Pemenue 3agau 1

Pabora cuibl 1
Jlopenna

10

Perenune 3amau 1

11

MaruauTHoOe 110J1€ B
BEILIECTBE.
deppomarneruku,| 1
napa- u
JMaMarHeTUKU

12

OcHOBHEBIE 1
CBOMCTBA
dbeppoMarHeTUKOB

[Ipumenenue
beppoMarHeTuKoB

13

Pemenue 3agau 1o TeMme
"MarautHoe mose"

14

Pemenne 3amau 1o TeMe
"MarauTtHoe 1ojie"

15

SIBiieHME  BIEKTPOMArHUTHOU
VHIYKIUH.
ITotok BexkTOpa MArHUTHOM
WHYKIAH

16

O/C nnaykuuu

17

3akoH AIIEKTPOMArHUTHOMN
UHAYKIUU
ODapanes

18

Buxpesoe 3JIEKTPUYECKOE
nojie. Toku Pyko




19

C UHIYKIHH B
JBUOKYIITUXCS TTPOBOIHUKAX

20

Pemenue 3anau

21

[IpaBuno Jlenna

22

NHIyKTUBHOCTD. Karymika
WHIYKTUBHOCTH B IIEMHU
MTOCTOSIHHOTO TOKa

23

Asnenue camounaykiuu. IJC
CaMOWHAYKITUH

24

9H€pFI/IH MarouTHOTO IIOJIA
KaTyIIKH C TOKOM.
3JIGKTpOMaI‘HI/ITHOG II0JIC

25

Pemenue 3anau

26

O060061eHne u
CUCTeMAaTH3alMsl 3HaHUM 110
TeMe "DIeKTpoInHaMuKa"

27

KoHntposnbHas padborta o reme
"DnexkTpoauHaMuka"

28

KonebarennHas cucrema.
CBo0OoHbIE KoJieOaHUsI.
I"apmonnyeckue konedbaHus

29

Kunematuueckoe u
TUHAMHAYECKOE OITFICAaHUE
K0JIe0aTEIbHBIX ABKECHUMN

30

DHEepreTuuecKkoe  ONMMCaHHUE.
BriBon JIMHAMHAYECKOI'0
OITMCaHUSs rapMOHUYECKHUX
KoaeOaHui n3 150:¢
SHEPreTUYECKOro u
KHHEMaTHYECKOTO OIMCaHUS

31

Amrmuntyna u dasza KkojaedaHun

32

[Tepuon u yacTtoTa KoICOAHUM.
Ilepuon wmanbix CBOOOAHBIX
KOJeO0aHU MaTeMaTHu4ecKoro
MmasiTHUKa. [lepro cBoGOIHBIX




KoJIe0aHUit PY>KUHHOTO
MasiTHUKa

3aTyxaroniue KoJieOaHus.

33 | BeiHyXKXIeHHBIE — KOJICOaHMSI.
Pe3onanc

34 | ABTOKOJICOAHUS

35 | Pemenue 3amau
VYpok-koHbepeHIms

36 | "Mexanudeckue KoieOaHUS B
MY3bIKaJIbHbIX HTHCTPYMEHTAX"
O0600meHNe "

q7 | CHCTeMaTH3ALNA 3HaHUN 10
TEME "MexaHn4YeCcKue
KoJieOanus"
DNeKTpOMarHuTHbHIE

38 | konebaHwusl.
KonebarenbHbIi KOHTYP
®opmyna Tomcona. Cas3b
AMIUTUTY/IBI 3apsa

39 | KoHZeHCAaTOpa C aMILTUTYIOM
CUJIBI TOKa B K0JIeOATEIIbHOM
KOHTYpE
3aKOH COXpAaHEHUSI PHEPIUU B

40 | umeambHOM — KOJeOaTEIbHOM
KOHTYpE
3aryxatomue
AJICKTPOMArHUTHBIC

41 | xoneGanus.  BbIHYXII€HHbIE
AIIEKTPOMATrHUTHBIC
KoJieOaHms
[lepemennsiit TOK. Pe3ucrop u

42 | KOHACHCATOD B HeTH
MEePEMEHHOTO TOKa

43 Karymka WHIYKTUBHOCTH B

LTI IIEPEMEHHOI'O TOKA




3akoH Oma 1151 2JIEKTPUYECKOM

44
[ENU IEPEMEHHOT0 TOKa
MonIHOCTh NEPEMEHHOTO TOKA.

45 AMIUIMTYTHOE U JEHCTBYIOLIEE
3HAUY€HHE CWJIbl TOKa U
HaANPSHKCHUS

46 |Pe3oHaHC B DJIEKTPUYECKOU
enu

47 | Pemrenue 3ama4
NneanbHbIif Tpanchopmatop.

48 [IpousBoscTBO, mEepenaya u
NOTpeOJICHHE DIIEKTPUUECKON
SHEPIruun
OKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE

49 anekTpodHepruu.  Kynberypa
HCTIOJIb30BaHUS
AIEKTPOIHEPTUHU B
IIOBCEHEBHOM KU3HU

50 | Pemrenwne 3agau

51 | Pemenue 3agau
O600611eHne u

50 cUCTEMATU3alusl 3HAHUWA 110
TEME "ONeKTpOMarHuTHbIE
KoJebaHus"
Mexannueckue BOJIHBI.

53 | XapakTepuCTUKU
MEXaHUYECKUX BOJIH

54 | CBoiicTBa MEXaHHYECKUX BOJIH

95 | 3Byk. XapaKTepHUCTUKH 3BYKa
Nudpa3Byk u  ynbTpasByK.

56 | LllymoBoe 3arps;3HEHHE
OKPYXaroIIEN CpeIbl

57 | Peurenue 3amau




58

DJIEKTPOMAarHUTHBIE  BOJIHBI.
Nznyuenue
3JIEKTPOMArHUTHBIX BOJIH

59

SHCpFI/I}I QJICKTPOMAIrHUTHBIX
BOJIH.
CBoiicTBa QJICKTPOMAruduTHBIX
BOJIH

60

Ilkana  3J€KTPOMarHUTHBIX
BOJIH. [Ipumenenune
ANIEKTPOMATrHUTHBIX BOJH B
TEXHUKE U OBITY

61

[IpyHIMIIBI  pafgMOCBSI3U U
TeneBUuAeHUA. Paguonokanus.
DIJIEKTPOMArHUTHOE
3arpsA3HEHHE  OKPYXKaIoIIeh
Cpenbl

62

KoHntposnbHas paboTa no teme
"Konebanust 1 BOIHBI"

63

Caer. 3aK0H NPAMOJIMHENHOTO
pacrpocTpaHEHUsl CBETa

64

Pemenue 3aza4 Ha
MIPUMEHECHUE 3aKOHa
IPSMOJIMHENHOTO
pacnpoCTpaHEHHs CBETA

65

Otpaxenne cBera. llnockoe
3epKaJo.
Coepuueckoe 3epkaio

66

[Ipenomienue CBETa.
AOGCONIOTHBIN u
OTHOCHUTEIIbHBIN  TIOKA3aTellb
MPEIIOMIICHUSL.

[TomHoE BHYTPEHHEE
OTpaKCHUE. [IpenenbHbIN
YroJl MOJIHOTO BHYTPEHHETO
OTPaXECHHUS




Pemenne 3aJga4d Ha

6 npUMEHEHUE 3aKOHOB

7 OTPAKEHUS W MPEIOMIICHUS
cBETa
Xon Jyyeld B NPU3ME.

6 Hucnepcus cera.

8 CnoxHblii coctaB 0eynoro
cBera. LlBeT

6 JIuH3bI. ®dokycHOE

9 pacCTOsiHME W ONTHYECKas
CHUJIa JIMH3bI

7 [TocTpoenue nzoOpakeHuil B

0 JUH3aX W MUX CHUCTEMax.
YBEIUYEHHE JTUH3BI
Pemenune 3a1a4 Ha

7 MOCTPOEHUE  HM300paKEHUH,

1 [IOJYy4aeMbIX C TOMOIIBIO
JIUH3

7 I'na3 Kak OonTHUYEeCKas

2 cucrema

7 Pemenne 3amau. Ilpeneinsl

3 IPUMEHUMOCTH
F€OMETPUYECKON ONTUKHU

7 CkopocTh CBETa U METO/IbI €€

4 U3MEPEHUS

7 Jucnepcus ceera

3)

7 WNurepdepenmus ceera

6

v KorepeHTHblE  HWCTOYHHUKH.

7 YcaoBus HaOIIOICHUS
MaKCUMYMOB 1 MUHUMYMOB

7 Pemenune 3amau

8

7 [IpumeneHue

9 | uaTepdepenunu




Judpakius ceeta

|

HudpakiuonHas — pemiérka.
VYcnosue HaOroIeHUs
IJIaBHBIX MAKCHUMYMOB

Pemenue 3anau

w [N o

HOHepe‘{HOCTL CBCTOBBIX
BOJIH.

[Tonmapu3zanus cBera

Pemenue 3anau

85

CBeETOBBIC SIBIICHUS B IIpupoac

86

O0001IeHNE u
CUCTEMATH3AlMA 3HAHUM II0
teme "Ontuka"

87

KoHntposbHas pabora o teme
«OnTukay

88

['panuns! IPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKHU.
3aKOHBI 3JIEKTPOJAWHAMUKHA U
IPUHLIMI OTHOCUTEIBHOCTH

89

[TocTynatsl CIIEIHAIbHON
T€OPUU OTHOCUTEIBHOCTH

90

[IpocTpancTBEHHO-
BPEMEHHOU VHTEpBal.
[IpeoOpazoBanust  JlopeHnua.
Ycnosue IIPUYUHHOCTH.
OTHOCUTENIBHOCTD
OJIHOBPEMEHHOCTH.
3ameiieHue BpEMEHU "
COKpAILEHUE JIJTUHBI

91

OHeprus u VMITYJIbC
PENSATUBUCTCKON YaCTHILIBI




CBs3b Maccel C 3Hepmel‘71 )41

92 | UMIyIBECOM  PEISATUBUCTCKOM
YaCTHIIbI. DHEPTHUS TTOKOS

93 | PaBHOBecHOE TEIJIOBOE
U3ITy4YeHHE

94 | 3akon cmenieHus Buna

95 |lmmoresa M. Ilmamka o
kBaHTaX. GOTOHBI

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

97 | Cronerosa.
3akonbl poTodPdexra

98 | YpaBHeHue OWHIITECHHA IS
dboTorddexra.

"Kpacnas rpanuma"
doTtordhdexra

99 | laBnenue cBeta. OnbiThl I1. H.
JlebeneBa

100 | BoyiHOBEIE CBOMCTBA YaCTHII
Bomnet ne bpounnsa. [nuna

101 BOJIHBI J1e¢ bpoissa u pazmepsl
o0nacTu JIOKaIu3aIuu
JBUXKYIIENCS YaCTULIbI

102 | KopnyckyasipHO-BOJHOBOM
Tyalii3m

103 | Audpakius >IeKTPOHOB Ha
KpHUCTaJIax
Cnemuduka wu3MepeHHil B
MHUKPOMHUDE.

104 | CooTHOIIEHUS
HEOIPEIEIEHHOCTEN
['eitzenbepra

105 | Pemenue rpaduueckux 3agad

106 | Pemenue pacy€THbIX 3a1a4




107

Kontponbnas  pabora 1o
TEMaM: "OcuoBer  CTO",
"KopnyckynapHO-BOJTHOBOM
nyanu3m"

108

OneITBl 1O UCCJEIOBAHUIO
CTPOEHUS aToMa.
IInanerapHass monenp aroma
Pesepdopna

109

[Tocrynartsl bopa

110

Bunet  cnektpoB.  Crektp
YpOBHEW  HSHEpPrud  aToma
BOJIOpO/JIa

111

CnoHTaHHOE U BBIHYK/ICHHOC
H3JIy4YCHHUC CBCTA

112

Jlazep

113

Hyxkionnas  mMogzens  sapa
['eitzen6epra-MBaneHko.
3apsii 1 MacCOBOE YHCIIO SIpa.
N3oTonbl. PannoakTMBHOCTH

114

3aKkoH PaIMOAKTUBHOIO
pacnaja. CaolicTBa
MOHU3HUPYIOIIETO  U3IIYYEHUS.
Binusinue paanoakTUBHOCTH HA
KUBBIC OPTAHU3MBI.
Jlozumerpust

115

DOHeprusi CBSI3M HYKJIOHOB B
anpe. Anepusie cuibl. Jlepekt
MaccChbI saapa. Snepneie
peakuuu. SnepHble peaKkTOpHI.
[TpoGnemsr yIpaBJsieMoOro
TEPMOSIIEPHOTO CUHTE3a.
DKOJIOTUYECKHE aCIEeKThI
pPa3BUTHUS SIACPHOU SHEPTETUKHI

116

Metonn! perucrpanuu u
UCCIICIOBAHUST 3JIEMEHTAPHBIX




YaCTHII. DyHIaMEHTaJIbHbIC
B3aUMOJICUCTBUA.  bapuoHBI,
ME30HBI u JIETITOHBI.
[IpencraBnenue 0
CrangaptHoil Mmojenu. KBapk-
TJIFOOHHAsI MOJIEJIb aIPOHOB

117

®dusuka 3a npenenaMu
CranpaptHoit moaenu. TémHas
MaTepusi U TEMHAsT JHEPTus.
EnuncTBO busndeckoit
KapTHUHBI MUpPa

118

OTarnbl Pa3BUTHA aCTPOHOMMUMU.
3HaquHCaCTpOHOMHH

119

[IpumMeHNMOCTH 3aKOHOB
bu3ukn 11 OOBACHEHUS
MIPUPOJIbI KOCMHYECKUX
0OBEKTOB. Meroapl
ACTPOHOMHYECKHUX
HCCIIETOBAHUI

120

CoBpeMeHHbIE ONTUYECKUE
TEJECKOMbI, PaJIUOTEIECKOIIBI,
BHeaTMoc(hepHasi aCTPOHOMUS

121

Bug 3BE3IHOrO HeOa.
Co3Be3nusi, spKuU€  3BE3MDI,
IJIAHETHI, 1504 BUJIIMOE
IBIKECHUE

122

Comngeynas cuctrema. CoiHIlE.
ConHeunas aKTUBHOCTD.
Uctounuk sueprun ColiHIIA U
3BE3]]

3BE3 b, ux OCHOBHBbIE
xapakTepuctuku. Juarpamma

123 |, N
CHEKTPaTbHBIN KJ1acc —
CBETUMOCTH"
124 | 3Be3abl TJIaBHOM

MMOCJICA0OBATCIIBHOCTHU




125

Bnytpennee crtpoeHue 3BE3N.
CoBpeMeHHbIE TPEACTABICHUS
0 MPOMCXOXKJICHUH U SBOJIIOIIUN
ComaHna u 3B€371. DTanbl )KU3HA
3BE3 ]

Mineynsin Iyt — Hama
l'amaktuka. Tumesl rajakTHK.

126 | .
YépHple  ABIpBI B sAOpax
TaJIAKTUK
Bcenennas. Pacimpenue

127

Bcenennoi. 3akoH Xa0oOua.
Teopus bonbioro B3pbiBa.
PenukToBoe uziyueHue

MacurradHas CTPYKTypa
128 | BceneHHoM.
MerarajakTuka
129 | Hepeméunebie poOIEMBI
aCTPOHOMUU

130

@U3NYECKU MPAKTUKYM IO
TEME "UccnenoBanue
MarHUTHOTO TOJISI TOCTOSIHHBIX

MarguTos" WA
"HccneqoBanue CBOIICTB
dbeppoMaraeTUKOB" UIn
"UccnenoBanue IIEUCTBUS

NOCTOSSHHOIO ~ MarHura  Ha
PaMKy € TOKOM"

131

DuU3NYECKU MPAKTUKYM 10
TEME

"Usmepenne cuiabl Awmmepa
unn "M3ydeHue 3aBUCHMOCTH
cuJibl AMriepa OT CHJIbl TOka"
niu "OnpeaeeHne MarHuTHOM
WHTYKIIUU Ha OCHOBE
U3MepeHus cuiibl Ammepa”




132

@U3NYECKU TPAKTUKYM 10
teme "UccienoBanue SIBJICHUSA
3JIEKTPOMArHUTHOM
uHaykuuu'" uimm "Onpeaenenne
WHTYKIIUU BUXPEBOTO
MarHUTHOTO 1oJIs"

133

OU3NYECKU TPAKTUKYM T10
teme "UccienoBanue SIBICHUSA
camounaykuuun" wim "COopka
MOJIETN  AJIEKTPOMATrHUTHOTO
reHepartopa”

134

Pu3nYeCKni MPAKTUKYM 10
teme "V3MepeHuwe nepuoaa
CBOOOIHBIX KoJieOaHuit
HUTSIHOTO M TPYXHUHHOTO
MasTHUKOB"

135

@u3nyecKnii MPAKTUKYM 10

TeMe "IIpeoOpazoBanme
SHEPTUN B IPYKUHHOM
MasiTHUKeE"

136

@U3NYECKUN TMPAKTUKYM 10
TEME "NccnenoBanue
NEPEMEHHOIO  TOKa  4Yepes
ITOCJIEA0BATEIBHO

COCIMHEHHBIE  KOHJIEHCATOP,
KaTylIKy W pe3ucTtop" win
"UccnenoBanue paboThI
UCTOYHUKOB CBETa B MU
NIEPEMEHHOTO TOKa"

137 | ®uznueckuii MpaKTUKYyM IO
TEME
"N3yueHue apaMeTpoB

3BYKOBOM BOJIHBI"

138

OU3NYECKUI TPAKTUKYM II0
teme "M3MmepeHue mnokazarens
MpejoMJIeHUs CTekna"  Win
"[Tonydyenne wu300pakeHUs B




CHUCTEME U3 IUIOCKOTO 3epKajia
A JIUH3BI"

139

@uU3N4ECKU IPAKTUKYM IO
TEME "UccnenoBanue
3aBHCHUMOCTH ¢doxycHOro
paccTosiHusL OT BellecTBa (Ha
pUMEpPE KUAKUX JUH3)" WU
"Uzmepenue (hoKyCcHOTO
paccTosiHUSL ~ pacCEeUBAIOIINX
uH3"

140

@uU3NYECKU MPAKTUKYM IO
TeMeE

"HaOmronenue madpaxuun, | 1
uHTepdepeHITN "
noJsipyu3anuu ceera'

141

@uU3NYECKU MPAKTUKYM IO
teMe "OnpeneseHre UMITyJIbca
U DHEPIrUU PEIATUBUCTCKUX
gactul (mo  ¢ororpadusm
TPEKOB 3apsHKEHHBIX YACTHUILl B
MarHuTHOM MoJje)"

142

@uU3NYECKU MPAKTUKYM IO
teme "M3MepeHne noCTOSTHHOM
[Lnanka Ha OCHOBE
uccnenoBanus  (orodddexra"| 1
1581051 "Uccnenoanue
3aBUCHUMOCTH CUJIBI TOKa Yepes
CBETOAMOJ OT HANIPSKCHUS"

143

@uU3N4EeCKU IPAKTUKYM IO
teme "HcciaegoBanue crnektpa
Pa3peKEHHOTO aTomapHoro | 1
BOJOpOAA u U3MEPEHUE

noctostHHON Punbepra"

144

@u3n4ecKnid NPAKTUKyM IO TEMeE
"UccnenoBanue  paamoaKkTUBHOTO




donHa C WCITIOJIb30BAaHUEM

no3umerpa” 15R)05 "NU3yueHue
MOTJIONIEHUS OeTa-4yacTuil
antoMuHuEM"

145

@Ou3n4eCKnid MPAKTUKyM IO TEME
"HaOmronenust  3BE3gHOro  Heba
HEBOOPYKEHHBIM rja3oM c
WCIIOJB30BAHUEM  KOMITBIOTEPHBIX
NPUIOKEHUN  JUIL  OINpEIEIICHUs
TTOJIOKEHUS HeOECHBIX 00OBEKTOB Ha
KOHKPETHYIO  Jary: OCHOBHBIC
co3Be3ausa CeBEpHOTro NOJylapus u
spkue 38E3ab1" unu "HabmoneHus B

TEJIECKOIT JIyHbI, IJIaHET,
TYMaHHOCTEU u 3BE3THEBIX
CKOIUTIEHUI"

146

O0o00IIeHNe ©  cUCTeMaTHU3alus
3HAHUMU. Ponb buzuku u
aCTPOHOMHM B  SKOHOMHYECKOMH,
TEXHOJIOTMYECKOM, COIMaIbHON U
ATUYECKOU cdepax IaeaTeIbHOCTH
YeJI0BeKa

147

O0obmeHne ¥ cucTeMaTu3alus
3HaHuil. Ponb m Mecro (usumku u
aCTPOHOMHUU B COBPEMEHHOU
HAay4YHOU KapTHUHE MUpa

148

O6o0meHne u  cUcTEeMaTH3aIlus
3HaHuil. Ponb ¢uszndeckoil Teopuu B
GbopMUpPOBAHUM TPEJCTABICHUN O
bu3nYecKoil KapTUHE MHUpPA, MECTO
bu3nuecKko KapTUHBI MHpa B
o01iemM pany COBPEMEHHBIX
€CTECTBEHHOHAYYHbBIX
MPEJICTABICHUI O IPUPOJIE

149

O0o00mIeHe ©W  CUCTEMATH3ALUA
3HaHui 1o teMme "Kunematuka"




150

O0o001IeHne ©W  cUCTEMaTHU3aLUs
3HaHuu no reMe "Knnemartuka"

151

O06o0mieHne ©W  cUCTeMaTH3aIlus
3HaHuM o TeMe "/[uHamuka"

152

O0o001IeHe M cUCTEMaTHU3ALUS
3HaHUi 110 Teme "CTaThka TBEpI0ro
Tema"

153

O0o00ImeHne ©W  CcUCTeEMaTH3aILUsI
3HAHUU o TEME "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

154

OOo0menne W  cHCTEeMaTH3aIUs
3HAaHUU o TEeME "OCHOBBHI
MOJIEKYISIPHO-KNHETHYECKON
Teopun"

155

O0001IeEHE W CcUCTEMAaTU3allUs
3HaHUM 1o Teme "TepmoanHaMuKa.
TemmoBrie MalTuHBI"

156

O6o0mmeHne ©  cucTemMaTh3aus
3HAaHUW 10 Teme "ArperaTHble
COCTOSIHUSI BEIIIECTBA.
da30BbIE NEpexXoanl”

157

O0001IeHe W cUCTEMAaTU3allUs
3HAHUM MO TeMe '"DIEKTPUYECKOe
mone"

158

O0001IeHE W CHUCTEMAaTU3AlIHs
sHaHuii 10 TeMme "llocTosHHEBIN
AIEKTPUYECKUI TOK"

159

O00011IeEHE W CHCTEMAaTU3alIHs
3HaHUM N0 TeMme "TOKH B pa3IMuHbIX
cpenax"

160

O0o00mIeHe ©W  CUCTEMATH3ALUA
3HaHUH 110 TeMe "MarautHoe noJie"




16 PezepBHbIii ypok. OO6oOIeHue u
| | cHcTemaTH3aLA 3HaHWK 1o Teme | 1
"DnekTpoMarHuTHas UHAYKIus"
16 PeszepBHbiii  ypok. O600meHue u
5 | cHCTeMaTH3ALKA 3HaHUI MO TeMe 1
"Mexanunueckue koyieOanus"
16 PesepBHblii  ypok. OOo001IEeHUE U
g | cHcTeMaTH3aLuA 3HaHWK 1o Teme | 1
"JJeKTpOMarHuTHbIE KojieOaHus"
PesepBHbIii  ypok. OO0o0OIIeHHE WU
16 | cucremaTuzanus 3HAHUN 1O TEMe 1
4 | "MexaHuueckue 51
AIEKTPOMArHUTHBIE BOJIHBI"
16 PesepBHblii  ypok. OO0o001IEeHUE U
g | cHcTeMaTH3alNA 3HaHWA 10 Teme | 1
"OnTuka"
PesepBHbiii  ypok. OO0o0OIeHne u
16 | cucremaTuzanusi 3HAHUN 1O TEMe 1
6 | "OcHoBbI
CTO"
PesepBHblii  ypok. OO0o001IEeHHE U
16 | cucremaTuzanusi 3HAHWI O TEMe 1
7 | "KopmyckynsipHO-BOJIHOBOM
ayanuzm"
16 PesepBHbiii  ypok. OO0o0OmIeHUE U
g | cHcTeMaTH3aLMA 3HaHWK 10 Teme | 1
"®usuka atoma"
PesepBHbiii  ypok. OO0o0OmIeHHE U
16 | cucremaTuzanmsi 3HAHWN 1O TEMeE 1
9 "®duznka aTOMHOrO  sapa W
AJIEMEHTAPHBIX YACTHILL"
17 | PesepBHbiii ypok. O06o6mieHue u | 1
0 | cucremaTuzanus 3HaHUHU IO TEMeE
"OnemMeHTHl acTpopU3UKH"
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

. O®usuka, 11 kmace/ KacesiHoB B.A., O0mIecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AxnnonepHoe oobmecTBo «M3mareascTBo

«IIpocsemienne»

. ®dusmka, 10 kmacc/ KacbsiHoB B.A., O01mecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe oomecTBo «M3aaTenscTBo

«HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
®wusuka. YrinyoneHHslii yposenb. 10—11 kiaccsl : pabouas nporpamma k tnauu YMK B. A.

KacesiHoBa: yuebHO-MeToIMUECKOE ITocodue / B. A.

KacesiroB, U. I'. BracoBa. —M. : Ipoda

2 Omsuka. 10 k1. Yrayonennsiii ypoBenb : yueObnuk / B.A. KacesHoB. — 5-¢ u3m.,
crepeotut. — M. : JIpoda

3 Ousuka. 11 k1. YrayoneHusiilt ypoBenb : yueOHuk / B.A. KacwksiHOB. — 5-¢ u3f.,

crepeoturn. — M. :/Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
1 http://nsportal.ru - connansHas ceth paGOTHUKOB 0OPA30BAHHS.
2 http://markx.narod.ru/pic/ - ¢pusuka B mKomne.

3 http://festival.1september.ru/articles/ - ¢ectuBany megaroruueckux umei  «OTKPHITHI
YPOK».



4 http:/Iwww.fizika.ru/ - caiiT ais yanteneii QU3HKH M MX YYEHUKOB.
5 http://www.physics.ru/ - Mmatepuasl 1o GpusMKe.
6 www . ege .edu.ru - nuadopmarmonsslii mopran EI'D.

7 http :// school - collection . edu . ru/ - exunas komnekius LIOPoB



