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Pabouast nporpamma no ¢pusuke 10-11 kaaccpl

IHosicuuTeNLHAA 3aNIUCKA

Pabouas nporpamma no ¢usuke s 10-11 kmaccoB cocTaBieHa Ha OCHOBE:

. DyHIaAMEHTAIBHOTO siJIpa COAepKaHKsI OCHOBHOTO 00IIero 00pa3oBaHus;
. ["ocymapcTBeHHOr0 CTaHIapTa OCHOBHOTO 00IIeTro 00pa3oBaHus,
. ABTOpCKOW paboueil mporpammbl mo ¢usuke mas 10-11 kmaccoB: dusuka. Padoune

nporpammsbl. [lpeamernas nunus yueObnukoB cepum «Kmaccmueckuit xkype», 10-11 xmaccer: yued.
nocobue st obmeodpazosar. Opranm3zanuii / A.B. llatanmmuna. — M.: [Ipocsemenue, 2017. — 81 c.

. OcHoBHOI 00pa30BaTENLHON MPOTPAMMBI CPEIHETO 00IIero 00pa3oBaHus
MBOVY «Kunzensckas COLD» ms 10-11 xn

B COOTBCTCTBHHU C:

. HopMmamu DenepanbHoro 3akona ot 29 nexadps 2012 roga Ne 273-d3 «O06
obpazoBanuu B Poccuiickoii denepanuny;

. [Ipukazom Muno6pazoBanusi Poccun ot 05.03.2004 r. Ne 1089 «O06 yTBepx’acHUU
denepanbHOrO KOMIOHEHTa TOCYIApPCTBEHHBIX 00pa3oBaTeIbHBIX CTAHIAPTOB HAYaJIbHOTO OOIIEro,
OCHOBHOTO O0IIEro U CpeaHero (IIOTHOr0) 00IIero 00pa3oBaHUs;

. [Tpukazom MunucrepcTBa oopazoBanus u Hayku P® ot 31 gexabps 2015 r. N 1578 "O
BHECCHUHU M3MEHEHUH B (peqepanbHbIi TOCyJapCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT CPEITHETO
o0m1ero o0pa3oBaHus, yTBEPKACHHBIN MpuKka3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanun ot 17 masg 2012 . N 413"

. [Tpuxazom Muno6pazoBanus Poccun ot 09.03.2004 1. Ne 1312 «O6 yTBepxaeHUN
denepanbHOro 6a3UCHOTO YyUeOHOTO IJIaHa W MPUMEPHBIX YICOHBIX IIJIAHOB I 00pa30BaTEIIbHBIX
yupexenuit Poccuiickoit @enepannu, peaqu3yronx IporpaMMbl 001Iero o0pa3oBaHus»;

. [Tucemom Munucrepcrsa oOpasoBanus u Hayku Poccuiickoit ®@enepanuu ot 28.10.2015
Ne 08-1786 «O pabouux nporpamMmax y4eOHBIX IPEIMETOBY;
. [Tonoxennem MBOY «Kpacunorsapaeiickas COL Ne 1» «O cocraBienun pabounx

nporpaMM y4eOHBIX MPEAMETOB, KypCOBY;

. [Tpuxazom MO Opendyprckoit oomactu Ne 01-21/ 1170 ot 15.07.2021 r «O
(dbopMHpOBaHNHN YUEOHBIX IUIAHOB U KOPPEKTHUPOBKE OCHOBHBIX 00pa3oBaTeNbHbIX MporpaMm B 2021-
2022 yyeOHOM Toay»

Pabouyasi nporpaMMa OpHEeHTHPOBAHA HA UCIOJIb30BaHHe Y4eOHUKOB «Pu3uka» 1is 10 u
11 kiaccoB cepun «Kiiaccuyeckuii Kype»:

®dusuka. 10 kmacc: y4eO. uig o0meoOpa3oBaTeNbHBIX OpraHU3alMil: 0a30BbI U yriyod.
VYposuu / I'.Sl. Msxkuies, b.b. byxosues, H.H. Corckuii ; mox pen. H.A. IlapdentseBoit. — 8-e uzn. —
M.: TIlpoceemenue, 2021. — 432 c.

Ouzmka. 11 kimacc: yueOHUK 111 001ieoOpa3oBaTeabHbIX OpraHu3anuil (0a30BbI ypOBEHB) /
I'.S. Maxumes, b.b. Byxosues, B.M. Yapyrun; nox pen. H.A. [lapdenTtseBoid. -7-e u3a., nepepad. —
M.: TlpocBemenue, 2019. — 432 c.

B nporpamMmMe y4TeHBI OCHOBHBIE WACH U MOJOKEHHUS MPOTpaMMbl (YOPMUPOBAHHS U PA3BUTHS
YHHUBEpPCAJIbHBIX Y4eOHBIX JEeMCTBHM Juis cpeaHero obmiero oOpa3oBaHust M COOJIOJEHA
npeeMCcTBeHHOCTh ¢ [IprMepHOit mporpaMmoii o ¢pu3MKe A OCHOBHOTO 00111ero 00pa3oBaHusl.

IIporpamMmoii  mpeayCMOTpPEHO  pa3BUTHE BCEX  OCHOBHBIX  BHJIOB  JIEATENIBHOCTH,
MPEICTABICHHBIX B IIPOTPaMMeE OCHOBHOTO 0OIIET0 00Opa30BaHMsI.

OcBoenue mporpamMmbel 1Mo (U3UKEe OOeceunBaeT OBJAJEHHE OCHOBAaMH  Y4eOHO-
UCCIIEIOBATEIbCKON JeSITeIbHOCTH, HAYYHBIMM METOJAaMM PEIEHHs pa3iIMYHbIX TEOPETHUYECKUX U
NPaKTUYECKHX 3a/1a4.

Metononoruueckoi ocHOBO# PI'OC COO sBigeTcsT CUCTEMHO-AESITEIbHOCTHBINA ITOIXO.I.
OcHoBHbIE BUIBI YU€OHOU AESTENbHOCTH, MPEACTaBIEHHbBIE B TEMAaTHYECKOM IUIAHUPOBAHUU paboueit
IPOTpaMMBbl, MO3BOJIIIOT CTPOUTH IMpoliecC O0y4eHHs Ha OCHOBE JAHHOrO moaxoja. B pesymbrarte
KOMIIETEHIIMM, C(OpPMUPOBAaHHBIE B INKOJE NpPU M3YYEHUH (PU3MKH, MOTYT BIIOCIEICTBUU
MCIIOJIb30BAThCS yYAIIUMHUCS B JIHOOBIX JKU3HEHHBIX CUTYaLlUsX.
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Pabouas mporpamMma OpHEHTHpPOBaHAa Ha YCBOCGHHE 00S3aTEIIbHOTO MUHUMYMa (HU3UUYECKOTO
o0Opa3oBaHms, TO3BOJISAET paboTaTh 0€3 Meperpy3oK B KJIacCce C IETbMH Pa3HOTO YPOBHS OOyYEHHUsS U
UHTEpeca K (Pu3HKe.

N3yuenune ¢usuku B cpeHUX (MOTHBIX) 00pa30BaTEIbHBIX YUPEKACHUSIX Ha 0a30BOM YpOBHE
HaIMpaBJICHO HA JIOCTHKECHUE CIEAYIOIINX Yeell:

* oceoenue 3nanuii 0 (PyHIAMEHTAJIbHbIX (PU3MUYECKMX 3aKOHAX W IPUHIUIAX, JISKAIUX B
OCHOBE COBPEMEHHOI KapTHHBI MUpPa; HanOoJiee BAXKHBIX OTKPBITUSAX B 001aCTH (PU3MKH, OKa3aBIINX
OIpEe/IeIEHHOE BIMSHNE HAa PA3BUTHE TEXHUKH U TEXHOJIOIMH; METOAAX HAyYHOI'O IO3HAHUS PUPO/IBI;

*  o6nadenue ymeHuAMU TPOBOIUTH HAOIIOACHUS, TUIAHUPOBATh M BBIIOJIHATH IKCIIEPHUMEHTHI,
BBIJIBUT'aTh THUIOTE3bl M CTPOUTh MOJIEJM, HPUMEHATh IOJIY4YEHHblE 3HaHHUA 1O (uU3MKe 1A
OOBSICHEHUS! Pa3HOOOpA3HBIX (U3UYECKUX SBICHUA W CBOWCTB  BEIIECTB;, IMPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUI; OLIECHUBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(pOpMAaLIUH;

* pazeumue NO3HABAMENbHBLIX UHMEPECO8, NHTEIUIEKTYaIbHbBIX U TBOPYECKUX CIIOCOOHOCTEM,
CaMOCTOSITEJIbHOCTH B IPUOOPETEHUH HOBBIX 3HAHUI MpH pelieHNH (PU3MYECKUX 3a7a4 U BBIIIOJTHEHUU
AKCIIEPUMEHTAIBHBIX MCCIEJOBAHUN C HCIOJB30BAaHUEM PA3IMYHBIX HMCTOYHHUKOB HH(pOpManuu u
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHUII.

* gocnumanue yoeixcoeHHOCmu B BO3MOXXHOCTU IO3HAHUS 3aKOHOB IPUPOABI; UCIIOJIB30BAHUS
JNOCTIDKEHUN  (Qu3MKM Ha Onaro pasBUTHS — YEJIOBEUECKOM LMBMIM3ALMM; HEOO0XOAMMOCTH
COTPYAHMYECTBA B TIPOLIECCE COBMECTHOTO BBIMOJHEHHUS 33J]ad, YBOKHUTEIBHOTO OTHOIIEHHUS K
MHEHHIO OINIIOHEHTAa MPHU OOCYXIEHUHU MPOOJIEM €CTECTBEHHOHAYYHOI'O COJEp)KAaHMs; TOTOBHOCTU K
MOpPaJIbHO —3TUYECKOHN OLIEHKE MCIIOJIb30BAaHMS HAYYHBIX JTOCTHKCHUH, YyBCTBA OTBETCTBEHHOCTH 3a
3alIUTy OKPY)KAIOLIEeH Cpe/bl;

*  UCnOIb306aHUE NOJYYEHHHIX 3HAHUN W YMEHull s PELIeHUS NPaKTHUYECKUX 3ajad
IOBCEHEBHOM JKM3HHM, A oOecrieuyeHHss Oe30macHOCTH COOCTBEHHOM KHM3HM, PallMOHAIBHOIO
IIPUPOJIONOIL30BAHUS M OXPaHbl OKPYXKaOUIeH cpebl.

[TepnoIMYHOCTD TEKYLIEr0 KOHTPOJIS U IPOMEXYTOUHOM aTTecTaluu

KoHTpOob TeKyIUX 3HAHUH yJaIUXCsl OCYIIECTBISCTCS B CISAYIOMUX (popmax:

1. ycrtHbIH ompoc

2. TUCHMEHHBIE PabOTHI (JTAOOPAaTOPHBIE, KOHTPOJIbHBIE, TECTOBHIE, CAMOCTOSTEIBHEIC)
ITpomerxyTouHast HTOroBast aTTecTalus B KOHIE ydeOHoro roaa B 10 kinacce —MTOroBasi KOHTPOJIbHAS
paborta, B 11 —uToroBast KOHTpoOJIbHAs paboTa

PE3YJIBTATBI OCBOEHUSA KYPCA ®U3UKU

[IpenogaBanue ¢GU3MKH B CpeAHEH IIKOJE HAMpaBICHO Ha JOCTHXKEHHE OO0YyJarolIMMHCS
CIEYIOIINUX JUYHOCTHBIX Pe3yJIbTATOB:

— yMEHHE YIpaBIsTh CBOEH MMO3HABATENBHON JAESITEIHLHOCTHIO;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCJIE CamMoOOpa3oBaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHHUIO KaK yCIIOBHUIO
yCHenHoi npodeccuoHalbHON 1 00IIECTBEHHOM AesITeNbHOCTH;

— YMCHHC COTPpyAHHYATb CO B3pPOCIIBIM, CBCPCTHHKAMH, ACTbMHW MJIAAUICTO BO3pacTa B
o0pa3oBaTenbHO, yueOHO-UCCIIeIOBAaTeNIbCKOM, MPOSKTHOM U APYTUX BUAX NEATEIHHOCTH;

— c(hopMHEpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW; OCO3HAHWE 3HAYMMOCTH HAYKH, BJIAJICHUS JOCTOBEPHOW WH(MOpPMAIMEH O IepeIoBhIX
JOCTHKEHHUSIX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 00 yCTPOHCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

— YyBCTBO TOPJIOCTH 32 POCCHMCKYIO (PU3UYECKYIO HAYKy, TYMaHU3M;

— TIOJIOKUTETHFHOE OTHOIICHUE K TPYIY, IeJIeYCTPEMIEHHOCTH;

— DJKOJIOTHYECKas KyJIbTypa, OepeHOe OTHOIICHUE K POJIHON 3eMITe, TPUPOIHBIM OOTaTcTBaM
Poccum m Mmpa, TTOHMMaHWE OTBETCTBEHHOCTH 3a COCTOSHUE TPHPOJHBIX PECYpPCOB W pa3yMHOE
PUPOIOTIOB30BAHNE.

MeTtanpeAMeTHBIMHM Pe3yJIbTATAMM OCBOEHUS BBIMTYCKHUKAMH CPEIHEH IIKOJIbI IPOrpaMMbI
1o (pusuKe ABIAIOTCS:

1) oceoenue pecynamueHbiX YHUCEPCANLHBIX YUEOHBIX OCUCHEUN:

— CaMOCTOSITENIbHO OMNpPEAeNATh LEIH, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHbBIE 3aJaud B
00pa30BaTeNbHON 1eATEeIbHOCTH U JKU3HEHHBIX CUTYaIUsX;
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— OLCHMBAaThb pECcypchl, B TOM 4HCIE BpeMs U JApyrue HeEMaTepUalbHbIE PECYpCHI,
HE00XO0IMMBIE /TSl TIOCTHXKEHUS TIOCTABICHHOM paHee 11eNy;

— COIIOCTAaBJIATh UMEIOIINECS BO3MOKHOCTH U HEOOXOJMMBIE JUIsl JOCTHXKEHHSI LI PECYPCHI;

— ONpEeIeNsITh HECKOIBKO MyTeH JOCTUKEHUS MOCTaBICHHOM 1IeIIH;

— 3a/1aBaTh [IapaMeTPbl U KPUTEPUH, 110 KOTOPBHIM MOYKHO OIPEENNUTD, YTO L€ JOCTUTHYTA;

— CONOCTaBJIATh MOJIYYEHHBIN pe3yibTaT JESATENHOCTH C IOCTABICHHON 3apaHee LIEJIbIO;

— O0CO3HaBaTh MOCJEACTBUS JTOCTHXKEHUS MOCTABICHHOW LIEJIH B ACSITEIbHOCTH, COOCTBEHHOM
YKU3HU U )KU3HHU OKPYKAIOLIUX JIFOJICH;

2) oceoenue noznasamenbHvIX YHUGEPCAILHBIX YUEOHBIX OCUCHEUIL:

— KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH MHPOPMAIUIO C PA3HBIX MMO3UIUI;

— pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUHS B HH()OPMALIMOHHBIX HCTOUHUKAX;

— HCIIOJIB30BATh Pa3jM4YHbIE MOJEIbHO-CXEMAaTHUUECKUE CpPEICTBA MJIs  IIPEICTaBICHUS
BBISIBJICHHBIX B MH(OPMALIMOHHBIX HCTOUHUKAX MTPOTHBOPEUHIA;

— OCYILECTBIISATh Pa3BEPHYTHIM MH(POPMAIMOHHBIN TMOUCK M CTaBUTh Ha €r0 OCHOBE HOBBIC
(yueOHBIC ¥ TTO3HABATEIILHEIC) 33/1a4H;

— HCKaTh U HAXOJIUTh 0000UIEHHBIE CLIOCOOBI PEeLICHHS 3a1a4;

— MPUBOJUTH KPUTHUYECKHE apTyMEHThl KaK B OTHOLICHHUH COOCTBEHHOI'O CYKIEHHS, TaK U B
OTHONICHUU JICUCTBUI U CYKIEHUM IPYTrOro 4ejioBeKa;

— aHaJIM3UPOBAThH U MPeoOPa30BBIBATH MPOOIEMHO-IIPOTUBOPEUHBBIE CUTYAIUU;

— BBIXOJUTHh 33 PaMKH y4eOHOTO MpeaMeTa M OCYIIECTBIIATH IICJICHANPABICHHBINA ITOMCK
BO3MOYKHOCTH IIMPOKOTO TIEPEHOCA CPEJICTB U CLIOCOOOB JICHCTBHUS;

— BBICTPaNBaTh HHAUBUAYAIbHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAaHUYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

— 3aHMMaTh pa3HbIC NO3UIMH B IO3HABATENIbHOMN AEATEIbHOCTU (ObITh YYUEHUKOM U YUUTEIIEM;
dopMynupoBaTh  00pa3oBaTEIbHBIM  3aIpPOC U BBIIOJHATH  KOHCYJIBTaTUBHbIE  (YHKIUU
CaMOCTOSITENIbHO; CTaBUTh MpobiieMy M paboTaTh Haja €€ pelIeHHeM; YIPaBJIATb COBMECTHOM
MO3HABATENIbHOM J1€ATEIbHOCTHIO U MOUUHATHCS);

3) océoenue KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX OCUICMEUIL:

— OCYUIECTBJIATDH JENIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMHM, TaK M CO B3POCIBIMU (KaK
BHYTpHU 00pa30BaTeIbHON OpraHu3aluy, Tak 1 3a e€ mpeieiaMu);

— MPU OCYIIECTBICHUHM TPYNIOBOM pabOThl OBITh Kak pPYKOBOAWUTENEM, TaK W UYJICHOM
MPOEKTHON KOMaHIbl B pa3HBIX poisix (TeHeparopoM Hjaed, KPUTHKOM, HCIOIHUTENEM,
MPE3CHTYIONIUM U T. 11.);

— pa3BEépHYTO, JOTMUYHO U TOYHO M3JaraTh CBOK TOYKY 3pEHHS] C HCIOJIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(GIMKTOT€HHBIE CUTYallUU U MPEA0TBPAIIaTh KOH(PIUKTHI 10 UX aKTUBHOM
¢a3bl;

— COIVIacOBBIBaTh IO3MLMHU YJIEHOB KOMaHJbl B Ipolecce paboOThl Haa  OOIUM
POAYKTOM/pELICHUEM;

— MpPEACTaBIATh NMYOJUYHO pe3yibTaThl MHAUBUAYAJIbHOW M TPYNIOBOM AEATENIBHOCTH Kak
nepe] 3HaKOMOM, Tak U Iepel] HE3HAKOMOMW ay JUTOPHUEH;

— moaduparh NapTHEPOB AN JENOBOM KOMMYHHUKALlMM, HCXOJsi W3 COOOpaskeHUit
pE3yJIbTaTUBHOCTH B3aUMOJEICTBHS, a HE JINYHBIX CUMITATUI;

— BOCIPUHMMATh KPUTHUECKUE 3aMEYaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO M €MKO (POpPMYIHPOBATh KaK KPUTUUECKHE, TAaK U 0J00pUTENbHBIE 3aMEYaHus B aJjpec
Ipyrux JIoJled B paMKax JejloBOM U 00pa3oBaTelbHOM KOMMYHHMKAlUMu, wn30eras HpH 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXIECHUH.

IIpeaMeTHBIMHM pe3yabTaTaMHM OCBOCHUS BBITYCKHMKAMU CPEIHEH IIKOJbI IPOrpamMMbl IO
buzuke Ha 6azo060m ypoene SBISIOTCS:

— c(OpMHUPOBAHHOCTH TIPEACTABICHUA O 3aKOHOMEPHOW CBS3W W TI03HABAEMOCTH SIBIICHUM
IpUpOIbl, 00 0OBEKTUBHOCTH HAyYHOTO 3HAHUS, O POJIU U MecTe (PU3UKH B COBPEMEHHOW HAay4YHOM
KapTUHE MUpa; TMOHUMaHUWE pPOJIM (HU3UKK B (OPMHPOBAHUU Kpyro3opa M (YHKIHOHATIBHON
IPAMOTHOCTH Y€JIOBEKaA [l PEIICHUS IIPAKTUYECKUX 3a/1a4;

— BJaJIeHHE OCHOBOIOJAralouMu (pU3NYECKUMHU MOHATHAMHU, 3aKOHOMEPHOCTSMH, 3aKOHAMHU
U TEOPUSIMH; YBEPEHHOE MOJIb30BaHNE (PU3UUECKON TEPMUHOIOTHENH U CHMBOIUKOM;

— c(opMHpPOBAaHHOCTh MPEJACTABICHUA O (PUINYECKOW CYIIHOCTH SBJIEHUH MPUPOJIBI
(MEeXaHWYEeCKHX, TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX), BUAAX MaTepuM (BEIIECTBO W IOJIE),
JBIDKEHUHM KakK CrocoOe CyIIeCTBOBAHHMS MaTE€pPUM; OCBOCHHE OCHOBHBIX WIEH MEXaHWKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI O CTPOEHHMH BEILIECTBA, FJIEMEHTOB 3JIEKTPOJIMHAMUKN U KBAaHTOBOW (DM3HKHU;
OBJIaJICHUE MOHATUIHHBIM alllIapaTOM U CUMBOJIMYECKUM SI3bIKOM (PU3HKH;

4



— BIIQJICHHE OCHOBHBIMH METOJIAMU HAyYHOTO TIO3HAHUS, HCIOJIb3YEMBIMH B (HU3UKE:
HaOJI0/IeHUE, OMMCaHNe, U3MEPEHUE, IKCTICPUMEHT; BIAJCHUE YMEHHSIMH 00pa0aThiBaTh Pe3yabTaThl
W3MEPEHHM, 00HAPYKUBATh 3aBUCUMOCTh MEXKy (PU3UICCKUMHU BEIIMUMHAMH, OOBSICHATH IMOTyIECHHBIC
pEe3yJbTaThl U JIETIATh BHIBOJIbI;

— BIIQJICHUE YMEHUSMHU BBIJIBUTaTh THUIOTE3bl HAa OCHOBE 3HAHWUS OCHOBOMOJIATAIOIIUX
(GU3MYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPATh HX OSKCIEPUMEHTAIBHBIMU CpPEJICTBAMH,
dbopMyIupys 1eNIb UCCICAOBAHMS; BJIAJICHUEC YMEHHUSAMH OIHCHIBATH M OOBSICHATH CaMOCTOSITEIHHO
MPOBEACHHBIE AKCIEPUMEHTHI, aHAIM3UPOBATh PE3YIbTaThl TMOJYYEHHOW U3 SKCHEPUMEHTOB
uH(pOpPMAIIH, ONIPEACIATh IOCTOBEPHOCTh MOYYEHHOTO PE3yIIbTaTa;

— yMEHHE peliaTh MpoCcThie (PU3NUECKHE 3a/1a4H;

— c(OpPMHUPOBAHHOCTh YMEHHS MPUMEHSIThH IOJYyYEHHBIE 3HAHUSA JUIsl OOBSCHEHUS YCIOBUU
NpOoTeKaHus (U3HYECKUX SIBICHUW B TIPUPOJNE M JUIS TPUHATUS TPAKTHUYECKUX PEIICHUN B
MMOBCEAHEBHOM XKU3HU;

— TMOHUMaHWe (U3MYECKUX OCHOB U NMPUHIUNIOB JACUCTBHS (pabOThI) MAITMH U MEXAHH3MOB,
CPEJIICTB TIEPEIBUKEHUS U CBSI3H, OBITOBBIX IPUOOPOB, MPOMBIIINIEHHBIX TEXHOJIOTHYECKUX MPOIIECCOB,
BIIMSIHUS MX HA OKPYKAIOIIYIO CPEy; OCOZHAHUE BO3MOXKHBIX MPUYMH TEXHOTC€HHBIX U IKOJIOTHYECKUX
KaracTpod;

— c(OpMHUPOBAHHOCTh COOCTBEHHOM IMO3HMIIMKM IO OTHOIIEHHUIO K (U3MYECKOW HH(POPMAIINH,
MOJIy4aeMOM U3 pa3HbIX UCTOYHHUKOB.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O TIPEJMETA «®U3UKA»

B pesyabtate u3yuenusi yyeOHoro mpeaMera «®u3MKa» Ha YPOBHe cCpelHero o0Iero
o0pa3zoBaHus:

BbinycKHHK Ha 62a30BOM YypPOBHE HAYYUTCH:

— JEMOHCTPUpPOBaTh Ha NpUMepax pojib U MecTo (pu3uku B (HOpMUPOBAHMHM COBPEMEHHOU
Hay4YHOH KapTUHBl MHUpPA, B Pa3sBUTHM COBPEMEHHON TEXHUKHM M TEXHOJOIMH, B IPAKTUYECKOH
JNeITEeIILHOCTH JIFOACH;

— JEMOHCTPUPOBATh Ha MPUMEPAX B3aMMOCBS3b MEXAY (DU3UKON U IPYTMMHU €CTECTBEHHBIMU
HayKaMu;

— yCTaHaBJIMBaTh B3aHUMOCBS3b €CTECTBEHHO-HAy4YHBIX SBJICHUNH U TNPUMEHSATh OCHOBHBIE
du3nUecKrne MOJETH TSl UX OMHCAHUS ¥ OOBSCHEHNUS;

— WCHOJB30BaTh HMHGMOpMANMIO (U3WYECKOTO CONEpKAHHWS TPU PEIICHHH YYEeOHBIX,
IPAaKTUYECKHUX, NMPOEKTHBIX U HCCIEN0BATEIbCKUX 3ajjau, UHTErpupysd MH(GOPMALMIO U3 PA3JIUYHBIX
UCTOYHUKOB M KPUTHUYECKH €€ OLIEHUBA;

— pa3nuyaTth ¥ yMETh HCIIONB30BaTh B Y4eOHO-HCCIENOBATEIHCKON NESTEFHOCTH METOIBI
HAY4YHOTO IO3HaHMs (HaOMIo/eHue, ONMCaHue, U3MEpPEHHEe, SKCIIEPUMEHT, BBIIIBUKEHHUE THUIOTE3bl,
MOJICIUPOBAaHUE U Jp.) U (POPMBI HAYYHOTO MO3HAaHUSA ((aKThl, 3aKOHBI, TEOPHUHU), AEMOHCTPUPYS Ha
pUMepax UX poilb © MECTO B HAYYHOM IO3HAHUH;

— TPOBOJAWTH TPSIMBIE ¥ KOCBEHHBIE WM3MEHEHHUS (HU3MUECKUX BEIWYHMH, BbIOMpas
U3MEpUTENIbHBIE TPUOOPHI € Yy4eTOM HEOOXOAMMON TOYHOCTHM M3MEpPEHMH, IUIaHMPOBATH XOJ
U3MEpPEeHUH, NOay4aTh 3HaU€HHE U3MEPIEMON BEJIMYMHBI U OL[EHUBATh OTHOCUTEIBHYIO MOTPEIIHOCTh
10 33/IaHHBIM (QopMysam;

— TPOBOJUTH UCCIENOBAHHS 3aBUCHMOCTEH MEXIY (DM3MUYECKUMH BETMYMHAMHE: TPOBOHUTH
U3MEPEHUs] U OIpEeNeNAiTh Ha OCHOBE HCCIICJOBAaHMS 3HAUYEHHE IapaMeTpoOB, XapaKTEPH3YIOLINX
JTAHHYIO 3aBUCUMOCTb MEX]y BEIMYMHAMH, U JIENIaTh BHIBOJ] C YUETOM IOTIPEIIHOCTH U3MEPEHUI;

— HWCIOJB30BATh JUIS ONHMCAHUS XapakTepa MPOTEKaHUs (PU3MUYECKHX MPOIECCOB (GU3NIECKHE
BEJIMYMHBI M IEMOHCTPHPOBATH B3aUMOCBS3b MEX/Ty HUMHU;

— HWCHOJB30BaTh JUIS ONMCAHUS XapakTepa MPOTeKaHUs (PU3MUYECKHX MPOLECCOB (PU3NYECKHE
3aKOHBI C YY€TOM I'PAaHUI] UX IPUMEHUMOCTH;

— pemaTh KayecTBEHHBIC 33/1a4M (B TOM YHCJIE W MEKIPEAMETHOTO XapakTepa): UCIONb3Ys
MoJeny, (pU3uYecKre BEIWYMHBI U 3aKOHBI, BBICTPAWBATh JIOTHUECKH BEPHYIO IIEMIOYKY OOBSICHEHUS
(Toka3aTenbCTBA) MPEATIOKEHHOTO B 3a/1aue poliecca (SBIeHUs);

— pemaTh pacyeTHbIE 33aJaud C SBHO 33/JlaHHOW (PU3NYECKOM MOJEbIO: Ha OCHOBE aHAJIN3a
YCIIOBHS 3a/la4d BBICTATH (DPU3MUYECKYIO MOJENb, HAaXOAWTh (U3NYECKHE BEIMYUHBI M 3aKOHBI,
HEOOXOJMMBIE M JIOCTATOYHBIC IS €€ PEIICHHUs, MPOBOAHUTH PACYETHl U TPOBEPATH IOITYUECHHBIN
pe3ysbTar;

— YUYUTHIBaTh TPAHUIBl NPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJeNed MpH peleHun
(U3NIECKUX U MEXKITPEIMETHBIX 3a7ay;



— HCIONb30BaTh MHGOPMAIMI0O M TPUMEHATh 3HAHWS O MPUHIUNAX padOThl U OCHOBHBIX
XapaKTepUCTUKAX H3YyYEHHBIX MAIIMH, MPUOOPOB U IPYIMX TEXHUUECKHUX YCTPOMCTB ISl pEUICHUS
NPAaKTUYECKHUX, YUeOHO-UCCIIE0BATEIbCKUX U MIPOCKTHBIX 33/a4;

— HCHOJB30BaTh 3HAHUSA O QU3NYECKUX OOBEKTAX M Mpolleccax B MOBCEAHEBHOM JKHU3HU IS
obecrieueHnst 0€30MAaCHOCTH TIPU OOpaIIeHHH C MPUOOpaMHU U TEXHUYECKUMU YCTPOWCTBAMHM, ISt
COXpaHEHHUS 3710POBbsI U COOIIOJICHUSI HOPM 3KOJIOTUYECKOTO MOBEJACHHUS B OKpYXarollel cpene, s
IIPUHATHUS PELICHUM B IIOBCEIHEBHOM JKU3HU.

BoinyckHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTb HAYUHUTHCS |

— NOHUMAmMb U OOBACHAMb YELOCMHOCHb (PUUYECKOU MeopuU, pasiudams Spanuybl ee
APUMEHUMOCTU U MECO 8 POy OpYeux (husuieckux meoput,

— e1ademv  NpuemMamu  NOCMPOEHUs  MeOpemuyeckux  O0OoKaA3ameibCcmes, da  MakKice
NPOCHO3UPOBAHUSL OCOOEHHOCMEU NPOMeKAHUs (QUUYEeCKUX SBNIeHUll U NpoYecco8 HA OCHOGe
NOJLYYEHHBIX MeOPemU4ecKUx 6bl60006 U QOKA3AMENbCME,

— Xapakmepuzoeamsv — CUCIEMHYIO — C643b  MedHcOy  OCHOBONONAAIOWUMU — HAYYHLIMU
NOHAMUAMU. NPOCMPAHCMBO, 8PEeMsl, Mamepus (8ewecmeo, noie), O8UNHCeHUe, CULA, IHEPIUs,

— ebl0sUcAMb  2UNOMeE3bl  HA ~ OCHOBe  3HAHUA — OCHOBONONACAOWUX — (DUUYECKUX
3aKOHOMEPHOCMeEl U 3aKOHO8,

—  CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb Pu3UYecKUue IKCNepUMEHmbl;

— Xapaxkmepuzogams  2100a1bHble  NpobOIeMbl,  cmoswue  neped  Yelo8eyecmeoM:
9HepeemuuecKue, Cblpbesble, IKON0SUUeCKUe, — U POlb QUIUKU 8 PEUeHUU IMUX NPOOaeM,

— pewams npaKmuKo-opUeHMUPOBAHHbLE KAYECMEEHHble U PACUemHble (u3uyecKue 3a0adu ¢
8b100pOM  puzuyecKol MOOenU, UCNOAb3Y HECKONbKO —(DU3UYECKUX 3AKOHO8 Ul  opmyl,
CBA3LIBAIOUUX U3BECTNHBIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8A3ell;

— 00BACHAMb NPUHYUNBL PAbOmMbl U XAPAKMEPUCTIUKU UZYUEHHbIX MAWUH, Npudopos u
MEXHUYECKUX YCMPOUCME,

— 00BACHAMb YCI08UA NPUMEHEHUs (Pu3uyecKux mooenell npu peuweHuu Quuyeckux 3aoat,
HAXo0ums A0eK8amHyio npeodiodiCeHHOU 3a0aie Gu3uueckKyio Mooeib, paspeuans npooiemy Kak Ha
OCHOBE UMEIOWUXCS BHAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.



COJAEP)KAHUE KYPCA ®U3UKHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

BA30BbI YPOBEHD

PDu3NKa M eCTeCTBEHHO-HAYYHbINH METO/ NIO3HAHUSA IPHPOABI

dusnka — pyHAaMeHTalbHas HayKa O IpupoJie. MeTo bl HAy4HOT0 UCCIIEOBAaHUS (PU3NYECKUX
saBIeHUA. MopenupoBanue (U3MUECKUX SBICHUH W mpoueccoB. Du3MYecKHil 3aKOH — TPAHULBI
npUMeHUMOCTH. Du3MuecKue TEOpUHM M HIPUHIUN COOTBeTCTBUA. Poimb M Mecto ¢usuku B
(GopMHpPOBaHUN COBPEMEHHOW HAYYHOW KAapTHHBI MHpa, B TPAKTUYECKOH NEATETBHOCTH JIOJCH.
Duszuka u Kynemypa.

Mexanuka

I'panuubsl  NPUMEHMMOCTHM — KJIACCHUYECKOM  MEXaHMKU. BakHellnme KUHEMaTUYeCKUe
XapaKTEPUCTUKHU — IIEPEMEILEHUE, CKOPOCTh, YCKOpeHHe. OCHOBHBIE MOJENH TE U JBUKCHUMN.

B3aumopeiictBue ten. 3akoHsl BcemupHoro tarorenus, I'yka, cyxoro tpenus. MHepunanbHas
CUCTEMa OTCUeTa. 3aKOHBI MeXaHUKU HproToHa.

NMnynsc MarepuanbHOM TOYKM M CHCTEMbl. VI3MeHeHHe M COXpaHEHHE HMIIYJIbCA.
Hcnonvzosanue 3aK0HO8 MeXaHuKu Ons OOBACHEHUSA OBUIICEHUsl HebecHblX mel U Ol pa3eumus
KocMuyecKkux uccredosanui. MexaHndeckast SJHEprus CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON
sHepruu. Pabora cuisl.

Pagnosecue mamepuanvnoti mouku u meepooz2o mena. Ycnosus pasnosecus. Momenm cuibl.
Pasnosecue scuokocmu u 2aza. [sudsicenue scuokocmei u 2a308.

Mexanuueckue KosiebaHusi U BOJIHBL. [lpeBpaieHus sHepruu npu KojeOaHUsx. DHEprus
BOJIHBI.

MouaexkyasipHasi (PM3UKa ¥ TEPMOAUHAMHUKA

Monexynsapuo-kunernueckas teopusi (MKT) crpoenust BemectBa U ee 3KCIEepUMEHTAIbHBIC
JIoKa3aTeNnbCcTBa. AOCONIOTHAS TEMIEpaTypa Kak Mepa CpelHed KUHETHMYECKON IHEeprHH TEeIrIOBOTrO
JBWKECHHs 4acTHI] BemecTsa. Mojens uaeanpHOro rasa. JlaBieHue rasa. YpaBHEHHE COCTOSHMS
uaeanbHoOro rasa. Y pasuenne MenneneeBa—Kaneiipona.

ArperaTHble COCTOSIHMS BELIECTBA. B3aWMHbIE IpeBpalieHus XUIAKOCTH U rasza. Mogaenb
CTPOEHHUS JKUJIKOCTEH.

Buytpennsas sHeprus. PaGota u Teruonepenaya Kak CrocoObl M3MEHEHUS BHYTPEHHEH
sHepruu. IlepBblii 3akoH TepMonuHamukh. HeoOpatumocTh TemIoBBIX MpoleccoB. IIpuHIUMIBI
JICHCTBHSI TEIUIOBBIX MAILUH.

DJIeKTPOAMHAMHUKA

Onexrpuueckoe mnoise. 3akoH Kymona. HanpsykeHHOCTP M MOTEHIMAN 2JIEKTPOCTATHYECKOTO
nosst. [IpoBOAHMKY, IOJTYIIPOBOJHUKH U TUAIEKTpUKH. KoHteHcarop.

IIOCTOSHHBIN 2IEKTPUYECKUI TOK. DIEKTPOABMXKYIIas cuia. 3akoH Oma Juisl TIOJHOM ILIETH.
3H€KTpPI‘-I€CKHI>i TOK B IPOBOAHHMKAX, OJJICKTPOJIMTAX, IIOJYIIPOBOAHHMKAX, TIa3aX HW BaKyyMe€.
Csepxnposooumocnep.

I/IHHYKIII/HI MarsuTHOI'O IIOJIA. HeﬁCTBHC MAargouTHOro I1I0Jis1 Ha IMIPOBOAHHMK C TOKOM H
JOBIKYLIYIOCS. 3apsbkeHHyro dactuny. Cunma Amnepa um cwna JlopeHna. MarnutHbele CBOWCTBa
BEIIECTBA.

3aKOH 3JIEKTPOMArHUTHOM MHIYKIMH. DJIEKTpOMarHutHoe mnoje. IlepemenHsblil Tok. SIBneHue
caMOMHAYKIMU. THIYKTUBHOCTB. DHepaus 31eKmpoMaeHUMHO20 NOJIA.

OnexTpoMarHuTHele Konebanus. KonedaTeabHbIN KOHTYP.

SHCKTPOMaFHI/ITHBIe BOJIHBI. Jlnanasom,l OJICKTPOMArduTHBIX I/ISJ’Iy‘-IeHI/Iﬁ U UX MPAKTHYECKOC
IIPUMEHEHUE.

I'eomerprueckas ontuka. BosHOBBIE CBOMCTBA CBETA.

OcHOBBI cIIEHHAJIBHO TEOPHH OTHOCUTEIBLHOCTH
NHBapuaHTHOCTH MOIYJII CKOPOCTH CBeTa B BakyyMe. [IpHHIMI OTHOCHUTEIBHOCTH
OliHmTeiiHa. CBsi3b Macchl U DHEPTHMH CBOOOJHON YaCTUIIBI. DHEPIHsl TOKOSI.
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KBanToBas pusuka. ®u3suka aroMa 1 aTOMHOI0 iApa

l'umoteza M. [Inanka. ®otosnekTpuyeckuit 3pdext. DotoH. KopmycKymaspHO-BOIHOBOM
nyanmu3Mm. Coomnoutenue Heonpedenennocmetl I etizenoepea.

[TnanerapHas mozens atoma. OOBSICHEHHWE JHMHEWYATOTO CIHEKTpPa BOAOPOJAa HA OCHOBE
KBaHTOBBIX ITOCTYJIaTOB bopa.

CocraB U CTpOEGHHE aTOMHOTO Sifjpa. DHEPrusi CBSI3M aTOMHBIX sifep. Buibl pagnoakTUBHBIX
IIPEBPAILCHUI AaTOMHBIX SIJIEP.

3aKoH paIMOaKTUBHOTO pactaja. AnepHsie peakuuu. LlenHas peakius aeeHus siaep.

DOneMeHTapHble yacTulbl. DyHIaMeHTanbHble B3aUMOACHCTBHUS.

Crpoenue Bcesnennoit

CoBpeMeHHbIE TPEJCTaBICHUS O NPOUCXOXJIeHMH ¢ HBomouuu ConHIla W 3BE3J.
Knaccudukanus 3se3s. 3Be3/1pl U HCTOYHUKU UX SHEPTHH.

I'anaktuka. [IpencraBienue o cTpoeHUHU U 3BoOJOLMU BeenenHoi.

COJEP)KAHHUE KYPCA ®U3UKHU B COOTBETCTBUHA
C ABTOPCKOHU ITPOT'PAMMOMU A.B. TATAJIMHOU

BA30BbII YPOBEHD

DuU3MKa U eCTECTBEHHO-HAYYHbIH MeTO/1 MO3HAHUS NPUPOABI

®dusuka — pyHIaMeHTalbHas HayKa o npupojae. HayuHslil MeTo1 mo3HaHUSL.

Metoapl uccnenoBaHus (pu3nMdeckux siBieHUN. MopaenupoBaHue (QU3NYECKUX SBICHUH U
npoueccoB. Hayunbie (akThl u runote3pl. DOuU3nyecKue 3aKOHBI W TPAHULIBI UX MPUMEHUMOCTH.
DuU3MYeCcKUue TEOPUH U MPUHIUIT COOTBETCTBUA. Pu3ndeckue BeIUUYUHBL [lorpemnoctn u3MepeHui
¢usnueckux BenuuuH. Ponb u mecto ¢usuku B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHUHBI
MHpPA, B IPAKTUYECKON ACATEIbHOCTH JIIOAEH. Duszuka u Kyiomypa.

MexaHuKa

['panuubl  NPUMEHMMOCTH  KJIACCHMYECKOM  MeXaHukW.  [IpocTpaHcTBO W Bpewms.
OTHOCHUTEBHOCTh MEXaHWYECKOro MABWKEeHUsA. Cucrembl orcuéra. CKalsipHble W BEKTOPHBIE
¢uznueckue BenuuuHbl. Tpaexkropusd. Ilyts. Ilepememnienne. CkopocTts. Yckopenue. PaBHomepHoe u
PAaBHOYCKOPEHHOE NIPSAMOJIMHENHOE IBUKEHNUE. PABHOMEPHOE IBUKEHHUE 110 OKPYKHOCTH.

BsaumopeiictBue ten. SBnenue mHepuuu. Cuna. Macca. VHepuuanbHble CUCTEMBI OTCUETA.
3akoHbl AuHamMuku HeroroHa. Cuia TspkecTH, BeC, HEBECOMOCTh. CHIIBI yNPYrOCTH, CHJIBI TPEHHS.
3aKOHBI: BCEMUPHOTO TATOTEHHUs, ['yKa, TpeHus. HMcnonv3zosanue 3aKOHO8 MEeXAHUKU Ol 0OBACHEHUs!
08uUdICeHUsl HeOeCHbIX meJl U O] PA38UMUsT KOCMUYECKUX UCCIe008aAHULL.

Nmmynsc MaTepualibHOW TOYKUA U CUCTEMBbI. VIMITyNIbC CHIIbI. 3aKOH COXPAaHEHHS UMITYJIbCA.
Mexannueckast pabota. MormHocTs. MexaHuyeckasi SHEprusi MaTepHaTbHON TOYKU U CUCTEMBL. 3aKOH
COXpaHEHUsI MeXaHU4YeCKOU sHeprun. PaboTa CHIIbI TSKECTH U CHIIBI YIIPYTOCTH.

PaBHOBecHE MaTepuanbHONW TOYKM M TBEPAOro Tena. MOMEHT CHIIBL. Y CIOBHUS PABHOBECHS.
PaBHOBecue KuaKkoCcTH U Ta3a. JlaBieHune. /[suscenue H#cuoKocmu.

MouiekysipHas pu3nKa ¥ TEPMOAUHAMHKA

MonexynspHo-kunernueckas teopusi (MKT) crpoenust BemiectBa U €€ dKClepUMEHTaIbHbIC
JI0Ka3aTeNnbCcTBa. TerioBoe paBHOBecHEe. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpeHel KHHEeTHYeCKOn
JHEPIrUM TEIUIOBOTO JBWKEHUS 4YacTUL BewecTtsa. Mopenb wHaeanbHOro rasa. JlasieHue rasa.
YpaBHEHHE COCTOAHMS UEaTbHOTO ra3a. Y paBHeHue MenaeneeBa-Kianelipona. ['a30Bble 3aKOHBI.

ArperaTHble COCTOSIHHS BEIIECTBA. B3anMHbIe IpeBpalleHus KUAKOCTU U Tas3a. Biaascnocms
6030yxa. Mogenb crpoenus xuakocteid. [loBepxHocTHoe HaTsbkeHue. Kpuctamnnueckue u aMmopHbie
Tena.

Buytpennsas sHeprus. PaGota u Teruonepenaya Kak crnocoObl HW3MEHEHUsI BHYTpPEHHEH
SHEepruu. YpaBHeHHe TeruioBoro Oananca. IlepBelii 3akoH TepmoauHaMuku. HeoOGpaTUMOCTb
TerIoBbIX IpoueccoB. [Ipuanumns! aeiicteus n KIIJ[ TernnoBeix MammH.

OCHOBBI 3/1€eKTPOANHAMUKH



DnexTpuueckue 3apsaabl. 3aKOH COXPAaHEHUs AIEKTpUUecKoro 3apsaa. 3akoH Kymona.

DnekTpuyeckoe mnoje. Hanpssk€HHOCTh M MOTEHIHAN 3JIEKTPOCTATHYECKOTro mojs. JIluHuum
HANPSDKEHHOCTH U OKBUMOTEHIIMAIBHBIE MTOBepXHOCTH. [IpuHIUI cyneprnosunuu noiei. /1pogooHuxu
U OUDIeKMpUKU 8 dNleKmpuyeckom nose. IneKTpoéMkocTs. Konnencarop.

IloctosiHubI 2nexTpuueckuii Tok. Cuna Ttoka. Comnportusienue. IlocnenoBaTenbHoe U
napasuleibHOE COCIMHEHUE MPOBOJHUKOB. 3akoH Jkoyns-JIeHna. DiaeKkTpoaBrKyias cujiaa. 3aKoH
Oma 17151 TOoJHOM Lenu. DNEKTPUUYECKUH TOK B IPOBOJHUKAX, SJIEKTPOJIMTAX, IOIYIPOBOIHUKAX, Ia3ax
u BakyyMme. Ceepxnposooumocnio.

MaruuTtHOE moje. BEKTOp MHAYKIIMM MarHWTHOro moJjs. JleMCTBHE MarHMTHOIO IOJIS Ha
IIPOBOJIHUK C TOKOM WM JBIXKYIIYIOCS 3apsbkeHHYro dactuny. Cuia Amnepa u cuina JlopeHna.
MarHuTHbIE CBOMCTBA BELIECTBA.

SIBrieHME HBJIEKTPOMArHUTHOM WHAYKUMM. MaruutHeii notok. IlpaBwno Jlenna. 3akoH
AJIEKTPOMATHUTHON MHAYKIHUH. SIBIeHNE cCaMOMHAYKIUHU. IHAYKTUBHOCTb. DJIEKTPOMAarHUTHOE TMOJIE.
Duepaus 31eKMpoMacHUMHO20 NOJIA.

Konebanus u BOJIHBI

Mexanuueckue kosieOanus. [apMoHmyeckne koyieOanus. CBOOOIHBIE, 3aTyXarollue,
BBIHYXJICHHBIC KonieOanus. [IpeBparenns sueprun npu Koinebanusx. Pezonanc.

DnexTpoMarHuTHele KoneOanus. KoneGaTenbHblii KOHTYp. [lepeMeHHBbIi 2eKTPUYEeCKH TOK.
Pe3zonanc 6 snexkmpuueckoii yenu. Kopomkoe 3amvikanue.

Mexannueckue BoNHBL IlpomosnbpHble M momnepedyHble BOJIHBL. CKOPOCTh M JIMHA BOJIHBI.
Hnmepghepenyus u ougppaxyus. Inepeuss 60nnvi. 36yKo6vle B0JIHbL.

DOnexkTpoMarHuTHele  BONHBL.  CBOiCTBa  JIIEKTPOMATHUTHBIX  BOJNH.  J{MamazoHsI
AJIEKTPOMATHUTHBIX M3TYYCHHUIA U UX MTPAKTUIECKOE TIPUMEHEHUE.

Onrtuka

I'eomerpuueckas onrtuka. CKOpOCTh cBeTa. 3aKOHBl OTPaXEHHS M IIPEJIOMIICHUS CBETA.
®opmyna TOHKOW JMH3BL. BONHOBBIE CBOMCTBa cBeTa: aucmepcHs, WHTEepepeHuus, Tupakius,
HOJIIPU3aLUL.

OcHOBBI CHIEIHATIBHOI TEOPUN OTHOCUTEJIbHOCTH
HOCTYJ'IaTBI TeOpI/II/I OTHOCUTCIBHOCTU U CJICACTBUSI HW3 HUX. I/IHBapI/IaHTHOCTB MOI[}IJ'ISI
CKOPOCTH CBETa B BakyyMe. DHeprus mokos. CBs3b MacChl M SHEPTUU CBOOOIHON YaCTHUIIBI.

KBanToBas ¢pusuka. Pu3uka aroMa 1 aTOMHOI0 siApa

I'unmoreza M. Ilnanka. @ortosnekrpuueckuii 3¢pdexr. Onbitel  CToNeToBa. 3aKOHBI
doroaddexra. Ypasuenue Diinmreitna. ®oton. KopnyckynsapHo-BonHOBOH nyanu3m. CoomHuouienue
Heonpedenennocmel I etizenbepea.

[TnanerapHas Monens atoma. OOBsSCHEHHME JMHEHYATOro CIEKTpa BOJOPOJAa HAa OCHOBE
KBaHTOBBIX MTOCTYnaToOB bopa.

CocTaB M CTpOCHHME AaTOMHBIX SIEp. DHEPrUs CBSA3M aTOMHBIX sAep. Buasl pannoakTUBHBIX
IpeBpalleHNl aTOMHBIX sep. 3aKOH paJiMOaKTUBHOTO pacnana. Saepueie peakiuu. Llennas peakuus
neneHus anep. Ilpumenenue sa0epHoii suepeuul.

OnemeHTapHbIe YacTUllbl. DyH/1aMEHTaJIbHbIE B3aUMO/IEHCTBUS.

Crpoenue Bcesnennoi
Conneunas cucreMa: IUTAHETHI M Majble Tena, cuctema 3emisi-JIyna. CTpoeHre U 3BOIIOLUS
Comnna u 38€371. Knaccudukarnms 38371, 3BE31bI U HICTOYHUKY UX SHEPTHH.
lNanaktuka. CoBpeMeHHbIE TPEICTABICHUS O CTPOCHHUH U SBOIIOLNUU BCeneHHO.
Kpurtepun u HOpMBbI OLICHKH 3HAHUH yYalIUXCH:
Oyenxa ycmHulx 0meemos y4aujuxcs

- Ouemca 5 craBHUTCS B TOM ciiydae, cClin yqaumﬁcs{ IMMOKAa3bIBACT BCPHOC IMOHHUMAHUC

(U3UYECKON CYIIHOCTH pacCMaTPUBAEMBIX SIBIEHWW M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, JTaeT
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TOYHOE OIPEJECIICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHATHN U 3aKOHOB, TEOPHii, a TakKe NMPaBUIIbHOE
onpeneneHne (U3NYECKUX BEIMYMH, WX EJUHUIl M CIIOCOOOB M3MEPEHUS; MPABUIIBHO BBITIOIHSIET
YEePTEkKH, CXEeMBbI U TpaQHUKH; CTPOUT OTBET IO COOCTBEHHOMY IIJIaHY, COIPOBOXKIAET PACCKa3 HOBBIMHU
IpUMEpaMu, yMeeT IPUMEHATh 3HaHUS B HOBOM CUTyallUd NPH BBINOJIHEHUH NPAKTUYECKUX 3aJaHMH;
MOYKET YCTaHaBJIMBATh CBSI3b MEX/y U3Yy4aeMbIM U paHee U3y4EHHbIM MaTE€pHUaIoM IO Kypcy (PU3HKH,
a TaKk)Ke ¢ MaTepHaIOM YCBOSHHBIM NPH MU3YYEHUH JIPYTUX MPEIMETOB.

— Onenka 4 craBuUTCI B TOM CIIy4ae, €CIIM OTBET YYEHHUKA YIOBIIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLEHKY 5, HO 0€3 MCIOJIb30BaHUs COOCTBEHHOT'O IJIaHA, HOBBIX PUMEPOB,
0e3 MmpUMEHEeHHs 3HaHUIl B HOBOH cuTyaluu, 0e3 HCHOJIb30BaHUS CBSI3eH C paHee H3Y4YEHHBIM
MaTepHajoM, YCBOCHHBIM IPH U3YYEHUH JPYTHX MPEAMETOB; €CIIH YYAIIUNUCs JOMYCTHII OJTHY OIIHOKY
WK He 0oJiee IByX HEJI0YETOB M MOXET MCIPABUTh UX CAMOCTOSTENFHO MM C HEOOJBIION TOMOIIBIO
yUUTENS.

— Omnenka 3 craBUTCS B TOM Cllydae, €CIM Y4Yalluiics NpPaBUIIBHO IOHUMAeT (PU3HUECKYIO
CYIIHOCTh PAacCMaTPUBAEMBIX SBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE HMMEIOTCS OTACIbHBIC
npoOensl B YCBOGHMM BOIIPOCOB Kypca (M3HMKHM;, HE NPEMATCTBYET JalbHEHIIEMYy YCBOCHHUIO
IPOrpaMMHOI0 MaTepuaja, yMeeT NPUMEHATh MOJIydYeHHbIE 3HAaHUS IpPU PEeLeHUM NMPOCTHIX 3ajay C
UCIOJIb30BAaHUEM TOTOBBIX (OpPMYJ, HO 3aTpyAHSETCS MpU PpEHIeHUH 3a4ad, TpeOYIoLIUX
peoOpa3oBaHusT HEKOTOPBIX (DOPMYIT; TOMYCTHII HE 00Jiee OJTHOM rpyOol U OHON HErpyOoid OIIHOKH,
He OoJiee IBYX-TpeX HErpyObIX HEIOYETOB.

— Omnenka 2 CcTaBUTCSA B TOM CIIydae, €CIIM YYallUics HE OBIIJE] OCHOBHBIMU 3HAHUSMHU B
COOTBETCTBUM C TPeOOBAHUSAMHU M JOMYCTUJI OOJIbIIE OMMOOK M HEIO0YETOB, YeM HEOOXOIUMO JJIs
OLICHKH 3.

— Omnenka 1 craBuTcs B TOM cCiyd4ae, €ClIM YYSHHK HE MOKET OTBETUTh HU Ha OJHWH W3
MIOCTaBJICHHBIX BOIIPOCOB.

Oyenka nuco MeHHbIX KOHMPOTLHBIX pAOOm

— Omnenka 5 craBuTcs 3a paboTy, BBIITOJHEHHYIO OJTHOCTBIO 0€3 OIIMOOK M HEJ0UETOB.

— Ouenka 4 craBuTCs 32 paboTy, BHIMOJHEHHYIO TTOJHOCTHIO, HO MPU HAIIMYUHU HE 00Jiee OJTHOU
OIMOKH U OJJTHOTO HEeJ04YeTa, He 00Jee TpeX HEJT04ETOB.

— Omnenka 3 craBuTcs 3a paboTy, BBHINOJHEHHYIO Ha 2/3 Bcell pabOThl MPaBUIBHO WIH TPH
JIONYLIIEHUH He Oojiee OHOM rpyOoi omuoOku, He Ooyiee Tpex HerpyObIX OmMOOK, OJHOM HerpyOoii
OIIMOKH U TPEX HEIOYETOB, IPU HAJTMYUH YETHIPEX-TIATH HEJJOYETOB.

— Omuenka 2 craBuTcs 3a pabOTy, B KOTOPOH YMCIIO ONTMOOK ¥ HEOYETOB MPEBBICHIIO HOPMY JIJIS
OLICHKH 3 WJIM TIPaBHJIBHO BBINOJIHEHO MeHee 2/3 paboThl.

— Omnenka 1 craBurcs 3a paboTy, HEBBINOJHEHHYIO COBCEM HJIM BBIIOJIHEHHYIO C TPYOBIMH
olmMOKaMu B 3aJJaHUSIX.

Oyenka 1ab6opamopHulx pabom

— OmneHka 5 cTaBUTCS B TOM Cllydae, €ClIM Y4Yalluiics BBIIOJHUI paboTy B MOJIHOM 0OBEME C

CO6J'IIOI[CHI/ICM HCO6XO,Z(I/IMOI>'I noCICaA0BaTCIbHOCTHU MMPOBCACHUA OIIBITOB )51 H3MepeHHf/'I;
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CaMOCTOSITENIbHO U PallMOHAILHO MOHTHPYET HEOOXOoAMMOEe 0OOpYJOBaHHE; BCE OMBITHI MPOBOJUT B
VCIOBUSIX M PEXHMax, OOECIEUMBAIONINX TOTYYCHHE TMPABUIBHBIX PE3YJIbTaTOB M BBIBOJOB;
coOnromaer TpeboBaHMs TPaBHI 0E30MACHOTO TPy/Aa; B OTYETE MPABUIBLHO M aKKypaTHO BBIMOHSIET
BCE 3amuCH, TaOJHIIbI, PUCYHKU, YEPTEKH, IpadUuKH, BHIUMCICHUS, MPABUIBHO BBHIMOIHIET aHAIU3
MOTPEIIHOCTEM.

— Ouenka 4 crtaBUTCS B TOM Cly4yae, €CJIM yYalllUiCsS BBIMOJTHWI PaObOTy B COOTBETCTBUU C
TpeOOBaHUSIMU K OIICHKE 5, HO JOMyCTWJ JBa-TpU HeIoueTa, He Oojiee OJHOW HErpyOol OommOKH U
OJIHOTO HeJlo4eTa.

— Ouenka 3 cTaBUTCS B TOM Cllydae, €CJIM YYalllUWCs BBIMOJHUI pabOTy HE MOJHOCTHIO, HO
00bEM BBINOJIHEHHON YacTH TAKOB, YTO IO3BOJISET IMOJYYUTh MPaBUIIbHBIE PE3yJbTaThl U BHIBObI,
€CJIA B XO/JI€ TIPOBEACHHUSI OIbITA U I3MEPEHUN OBLIH JIOMYIICHBI OITUOKY.

— OueHka 2 cTaBUTCS B TOM CIIy4ae, €CH y4alluiics BBINOJIHUI paboTy HE MOJHOCTHIO U 00BEM
BBIMIOJTHEHHOM pa0OThl HE MO3BOJIAET CJAENaTh MPABUJIbHBIC BBIBOJIBI, BBIUMCICHHS, HAOIIOACHUS
MIPOBOJIUITUCH HETIPABUIIBLHO.

— Omnenka 1 ctaBuTcs B TOM cllydae, €ClIi yJalluiicsi COBCEM HE BBITIOTHHI paboTy.

Bo Bcex ciyuasix oOlleHKa CHH)KAaeTCs, €Clid ydaluiics He coOmirofan TpeOoBaHHWI MpaBui

0€e30I1aCHOTIO TpyHaa.
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Yyeono - reMmarndeckuid miaan 10k

Ne Bcero
Ha3Banue TemMbl JladopaTopubix pador | KoHTpoJbHBIX padoT
n/n 4acoB
Beenenue. Pusuka u
1 €CTeCTBEeHHO-HAYyYHbIi 1
MeTO/] NO3HAHHS NPHPOABI
2 MexaHunka 28
JI/p Ne 4 «3yuenue K/p. Nel
JIBYDKEHUS Tena, no teme «KunemaTtuka
OpOIIEHHOTO
Kunematuka 9 TOPU3OHTAIILHOY.
JI/p Ne 1 «M3yuenue
JIBYDKEHUS Teja 1o
OKPYKHOCTH.
JnHamuka. 3aKOHBI JUHAMHKU 3
HeroTona
JI/p Ne 2 «M3mepenune K/p. Ne2 o Teme
KECTKOCTH NPYKUHB». | «JlnHAMHKa. 3aKOHBI
Cunsl B MEXaHHUKE 6 JI/p. Ne3 «3mepenue MexaHuku HproToHa.
kodpdunmenta Tpeaust | Cuibl B MEXaHUKEY.
CKOJIb>KEHUSD»
JI/p Ne 5 «M3yuenue K/p. Ne3 1o Teme
3aKOHBI COXpaHEHUS B 7 3aKOHA COXPaHEHUS «3aKOHBI COXPAHEHHUS B
MeXaHUKe MEXaHUYECKOM MEXaHUKE»
SHEPTUNY.
Jl/p Ne 6 «M3y4enune
Cratika 3 paBHOBECHs Tela 11071
JeCTBUEM HECKOJIBKHUX
CHID.
3 MouuekyasipHas puszuka. 18
' TenoBble ABJIEeHUSA
JI/p Ne 7 K/p 4 o teme
MornexyasipHO- KHHETHYecKas 10 «OxcniepuMeHTanbHas | «MomnekymsipHo-
TEOpHS HICATFHOTO Ta3a MpoBepKa 3akoHa ['eif- | KHHeTH4YecKas TeopHs
JIroccakay. Ta30By.
K/p. Ne5 o Teme
OCHOBBI TEPMOJTUHAMUKH 8 «OCHOBBI
TEPMOJTMHAMHKI.
S. OcHoBbI d1ekTpoauHamMukn | 20
DneKTpocTaThKa 10 K/p. Ne6 o reme
«DIJIEKTPOCTATUKAY.
Jl/p Ne 8 K/p. Ne7 o teme
«[locnenoBarenbHoe U | «3aKOHBI IOCTOSITHHOTO
napaienbHOe TOKa».
COCMHEHUS
3aKOHBI TOCTOSIHHOTO TOKA 8 MIPOBOJTHUKOB).
JI/p Ne 9 «M3mepenue
3/1C u BHYTpEHHETO
COIIPOTHBIICHUS
VCTOYHUKA TOKA.
DNEeKTPUUIECKHI TOK B 2
pa3IUYHBIX Cpeniax
1 K/p Ne§ Utorosasi k/p
Hroro: 68 9 8
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YyeoHno - reMmarndyeckui miaan 11k

Ne Bcero
Ha3Banue TemMbl JladopaTopubix pador | KoHTpoJbHBIX padoT
n/n 4acoB
1 OCHOBBI YJIeKTPOAUHAMUKHN | 9
JlaboparopHast pabota
Ne 1 «HaOmronenue
MarnuTHO€ 1oJie 5 .
JEHCTBUS MATHUTHOTO
T10JIS HA TOK).
JlaboparopHuas pabota | KonTponbHas pabota
No 2 «M3yuenue 110 TEME
DneKTpoMarHuTHast UHAyKIus | 4 SIBJICHUS «DNEKTPOMATrHETUZM».
ANEKTPOMArHUTHOM
WHYKITAW.
2 Kosiebanus u BOJIHBI 15
JlaGopaTopHas pabota
Ne 3 «Onpenenenue
MexaHnndeckue KojieoaHus 3 YCKOPEHHS CBOOOTHOTO
MAJCHSI TIPU TIOMOIIH
MasiTHUKay.
DNeKTpOMarHuTHHIC 5
KoseOaHus
MexaHn4ecKre BOJIHBI 3
KonTponbnas pabora
DNeKTPOMarHUTHBIE BOJHBI 4 no teme «Konebanus u
BOJIHBIY.
3 OnTuka 17
JlaGopaTopHas pabora
Ne 4 «3mepenue
MoKasareJs
MIPEIIOMIICHUS CTCKIIaY.
JlaGopaTopHas pabora
No5 «Omnpenenenne
ONITUYECKOU CUJIBI U
(hOKYCHOTO pPacCTOSTHUS
CBeToBbIE BOJHBI. coOuparoIen JTUH3HI »
['eomerpuyeckas u BoJTHOBAs 10 JlabopaTtopHas pabota
OTITHKA Ne 6 «M3mepenue
JUTUHBI CBETOBOM
BOJIHBI».
JlabopaTopHas pabota
Ne 7 «Ouenka
H(}OPMaLMOHHON
€MKOCTH KOMIIaKT-
mucka (CD)».
JlabGopaTopHas pabota
Ne 8 «Habmronenue
W3mydenue v CIIieKTpsI 3 CILUTOIIHOTO U
JINHENYaTOT O
CIICKTPOBY.
OcCHOBBI CIEIMANTEHON TEOpUH 4 K/p. mo Teme
OTHOCHUTEIIEHOCTH «Onrtuka.
4 KBanroBas ¢pusuka 17
CBeToBBIC KBAaHTHI 4
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ATomHas pu3nka

3
du3uka aTOMHOTO s11pa 8
KonTposabnas padora
DneMeHTapHbIe YaCTUIIBI
2 o teme «KBanToBas
busuKay.
ACTPOHOMUSA 5
Conneynas cucrema 5
CouHIle U 3BE3bI 2
Crpoenue Bcenennoit 2
MHNOBTOPEHHUE 1
Pe3eps (BIIP +noJsyrogosast 3 BITP
K/p)
HToro: 68 6
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TEMATHYECKOE INIAHUPOBAHME C OIPEJIEJIEHUEM OCHOBHBIX BUJIOB YUEBHOM
AEATEJIBHOCTH OBYYAIOIIUXCA ITPU U3YYEHUU KYPCA ®U3UKU

Tematnueckoe
TJIAHUPOBAHUE

CopaeprxkaHue no TeMam

OCHOBHEBIE BUABI ACATCIBHOCTU 06yqa}oumxcg

10 kiacc (68 yacoB)

Beenenue. ®u3MKa M eCTECTBEHHO-HAYYHBII MeTO/1 MO3HAHUS npupoasbl (1 1)

du3uKa U eCTeCTBEHHO-
HAY4YHbIl MeTO/] NO3HAHUS
npupoas! (1u)

®dusnka - pyHIaMEHTaIbHAs HayKa O
npupoze. HayuHslii METO IO3HAHMUS.
MeTtoibl HccaenoBaHuS PU3NICCKUX
sBIeHU. MoaenpoBanne GU3NIECKUX
SIBIICHUHN U mpolieccoB. Orundeckue
BeJMUUHBL. [lorpenHocTu usmepeHuit
¢usndeckux BenuuH. OU3HUECKUE 3aKOHBI
Y TPaHULbl UX TPUMEHUMOCTH.
du3nyecKue TCOPUU U MPUHIIUIT
COOTBETCTBHAL.

Ponb u MecTo pusuku B popMupoBaHuu
COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B
MIPAKTUYECKOU IESITENBHOCTH JIFOJICH.
Qu3uka u Kyremypa.

OOBACHATH Ha KOHKPETHBIX IIpUMeEpPax pojb U MecTo (HhU3UKH B HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOI KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHBIX TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOM EATEIbHOCTH JIFOAEH. [[leMOHCTpUpOBaTh Ha
pUMEpax B3aMMOCBSI3b MEXKIY GU3NKOH U JPYrUMH €CTECTBEHHBIMU HAyKaMH.
BocnponsBoauTh cXeMy Hay4yHOT'O II03HAHUS, IPUBOJUTH IPUMEPSHI €€
UCI0JIb30BaHus. J[aBaTh omnpeesieHne OHATUI U pacliO3HaBaTh UX: MOJIEb,
Hay4Has TUIIOTEe3a, (U3NUecKas BEINYNHA, (PU3NUECKOE SBICHUE, HAYIYHBIN (aKT,
¢du3nveckuii 3aK0H, GU3NIECKas TEOPHS, IPUHIUI COOTBETCTBUS. OOOCHOBHIBATH
HE00XO0IMMOCTh MCII0JIb30BaHMsI MOJIeNe /171l ONUCaHusl GU3NUECKUX SBJICHUNA U
npoueccos. [IpuBoUTE IpUMeEpBl KOHKPETHBIX SBJICHUH, IPOLIECCOB U MOZEIIEH AJIs
UX OIHUCAHMSL.

[TpuBoauTE NpuMepsl GU3NYECKUX BeTUYUH. POpMyIupoBaTh (PU3NUECKUE 3aKOHBI.
VYKa3bpIBaTh IpaHUILIbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.

[TpuBOANUTE MPUMEPHI UCTIONB30BAHUS (PU3NUECKUX 3HAHUH B )KUBOIUCH,
apXUTEKTYypE, 1eKOPaTUBHO-TIPUKIIATHOM UCKYCCTBE, MY3bIKE, CIIOPTE.

Oco3HaBaTh [IEHHOCTh HAYYHOI'O TO3HAHUS MHpa JJIsl YEJIOBEUECTBA B LIEJIOM U JJIst
Ka)KIOr0 4EJIOBEKA B OTJEIbHOCTH, BA)KHOCTb OBJIA/IEHUS METOJIOM Hay4HOT O
MO3HAHUSA IS TOCTHKEHUS yCIexa B JII0OOM BHJI€ PAKTUUECKOM NesATeTbHOCTH.
["'0TOBUTH Mpe3eHTAIMH U COOOIIEHNUS M0 U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI
MIPEICTABJICHBI B YICOHHKE).

MEXAHWKA (28 1)

Kunemaruka (9 4)

Mexannueckoe nBukeHue. CUCTEMBbI
OTCYETA.

CkansipHble U BEKTOpHbIE (PU3UYECKHE
BENMYMHBL. MarepuanbHas TOUKa.
[ToctynarenpHOE JBUKEHHE.

Tpaexropusl, MyTh, IEPEMEILICHHE,
KOOpJIMHAaTa, MOMEHT BPEMEHHU, TPOMEKYTOK
BpPEMEHH.

3aKOH OTHOCUTEIILHOCTH JBUKECHHUS.
PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHE.
CKopoCTh paBHOMEPHOTO IIPSIMOJIMHENHOTO

JaBatb onpeneneHre MOHATUN: MEXaHUYECKOE ABUKEHUE, TOCTYNATENbHOE
JIBIDKCHHE, PABHOMEPHOE JIBIKEHHE, HEPAaBHOMEPHOE JIBIKEHHE, PAaBHOYCKOPEHHOE
JIBIDKCHUE, IBUYKEHUE TT0 OKPYKHOCTH C IMTOCTOSTHHOW CKOPOCTBIO, CHCTEMa OTCUETA,
MarepuaibHasi TouKa, TPAaeKTOpHs, IyTh, IEpEMEICHUE, KOOPAUHATA, MOMEHT
BPEMEHHU, TPOMEKYTOK BPEMEHHU, CKOPOCTh PABHOMEPHOTO JABUKEHUS, CPEIIHSS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOpPEHHUE, IIEHTPOCTPEMUTEIHLHOE YCKOPEHHE.
Pacmo3HaBaTh B KOHKPETHBIX CUTYaIIUSIX, HAOIIOAATH SIBJICHUS: MEXaHUIECKOE
JIBIJKEHUE, MTOCTYNATENbHOE ABUKEHUE, PABHOMEPHOE JBUKEHUE, HEPABHOMEPHOE
IBUKEHHE, PABHOYCKOPEHHOE JIBUKEHUE, O8UMNCEHUE C YCKOPEHUEM CB0D0OH020
naoeHus, TBUKEHUE 10 OKPY>KHOCTH C MTOCTOSIHHOM CKOPOCTHIO.

Bocnpon3BouTh sIBJIEHUS: MEXaHUYECKOE JBUKEHUE, PABHOMEPHOE JBUKEHUE,
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JIBUKCHHUSL.

VYpaBHEHHE PABHOMEPHOTO JBUKECHHUS.
['paduku paBHOMEPHOTO JBUKECHHUSI.
Croorcenue ckopocmell.

Hepasnomepnoe nBmxenue. Cpeansis
CKOPOCTb.

MrHoBeHHasi CKOpOCTh. Y CKOPEHHE.
PaBHOYCKOpEHHOE IBHKCHHUE.

YpaBHEHHUE PAaBHOYCKOPEHHOTO JBMKEHHUSL.
['paduku paBHOYCKOPEHHOTO JIBHXKEHUSI.
Cse0600H0e nadenue men. Yckopenue
€80000H020 NAOEHUs.

JIBHKEHHUE 110 OKPYKHOCTH C IIOCTOSIHHOM 110
MOJIYJIIO CKOpOCThI0. LleHTpocTpemMurenbHoe
YCKOpEHHUeE.

Ilapamempur Osudicenus nebechvix mei.
Abconomno meépooe meio.
Ilocmynamenvnoe u spawjamenvHoe
ogudicenue abcoIom1Ho meeépoo2o meid.
Yenosas ckopocmo, uacmoma u nepuoo
obpawenus.

JlaGopaTopHnbie pabOTHI:

1. U3yueHne nBukeHus TeIa 1o
OKPYKHOCTH.

2. U3yueHnue osudicenus mena, OpoueHHO20
20pU30HMATBHO.

3. U3mepenue meHo8eHHOU CKOpOCMU C
UCNONb308AHUEM CEKYHOOMEPA U/UNU
KOMNbIOMepa ¢ 0amuyuKamu.

4. U3mepenue yckopeHusl.

Hccneoosanue:

Hccneoosanue pasHoyckopennozo 08udiceHus
€ UCNONB306AHUEM INEKMPOHHO20
ceKyHooMepa u/unu Komnvomepa ¢
oamuukamu.

IIposepka cunomes:
1. Ilpu osudicenuu bpycka no HAKIOHHOU
NIOCKOCMU 8peMsi nepeMeueHus Ha

HEPABHOMEPHOE JIBIKEHUE, PABHOYCKOPEHHOE JIBIIKCHUE, 0BUIICEHUE C YCKOPEHUEM
6800001020 nadeHus, TBUKEHUE 110 OKPYKHOCTH C IIOCTOSTHHON CKOPOCTHIO ISt
KOHKPETHBIX TEJl.

3ajaBaTh CUCTEMY OTCUETA JJIsI ONUCAHUS IBUXKEHUSI KOHKPETHOTO TeJa.
Pacno3znaBath cuTyanuu, B KOTOPBIX TEJIO MOYKHO CYUTATh MAaTEPUATIbHOW TOYKOM.
OnuceIBaTh TPACKTOPHH JIBMXKCHHS TEJI, BOCIIPOU3BOAUTH ABHKCHUE U TIPUBOIUTH
MIPUMEPHI TEJ, UMEIOITUX 3aIaHHYI0 TPACKTOPHUIO JIBHKCHUS.

OnpenensiTh B KOHKPETHBIX CUTYAIUSIX 3HAUYCHUS CKASIPHBIX (DU3MUECKUX BEIINYNH:
MOMEHTa BPEMEHU, TPOMEKYTKAa BpPEMEHH, KOOPAUHATHI, TyTH, CPEAHEN CKOPOCTH.
HaxoauTs MOZy/b U IPOEKIIMH BEKTOPHBIX BEIIUYNH, 8bINOIHAMb OCUCMEUs
VMHOMCEHUs. HA YUCTO0, CTIOKECHHUS, 8bIYUMAHU BEKTOPHBIX BETUYHH.

OrnpenensaTh B KOHKPETHBIX CUTYAIUSAX HAIPABJICHHUE, MOIYJb U TPOCKIIUU
BEKTOPHBIX (PU3UUECKHUX BEITUYUH: TIEPEMENICHUS, CKOPOCTH PABHOMEPHOTO
JIBUKEHHS, MTHOBEHHON CKOPOCTH, YCKOPEHHUS, LIGHTPOCTPEMHUTEILHOTO YCKOPEHUSL.
[TpuMeHsTh 3HaHUS O IEUCTBUSAX C BEKTOPAMH, MOJIyYEHHBIE Ha yPOKaX F€OMETPHH.
Crrnaovieams u 8bl4UmManms 86eKMopbl nepemMeujeHull U CKOpocmell.

Buiasnams ycmoiiuugvle nosmopsowuecs c8a3u mMexrcoy eudUHAMU,
ONUCBIBAIOWUMU MEXAHUYECKOE OBUNCEHUE.

Hcnonvzosams pasnuunvle 21eKmpoHHble pecypcul 01 NOCIMPOeHUs.
9IKCNEePUMEHMANBbHBIX ePAuKos u ux oopabomku. Ycemanasnusamo uzuueckui
CMBICT KO3 Puyuenmos nponopyuoHaIbHOCMU 8 BbIAGIEHHbIX C8A35X, 8 pe3yibmame
noIy4ams HOBble uzuiecKue eIudUHbL.

Pabomamu 6 nape, epynne npu evinoinenuu uccie0o8amenbCkux 3a0anuil.
Oyenusamov peanbHOCMb 3HAYEHUL NOJIYYEHHbIX PUUYECKUX BETIUYUH.

Braoemw cnocobamu onucanus 08udsicenuss: KOOPOUHAMHBIM, 6EKMOPHBIM.
3anuceiBaTh YpaBHEHHS] PABHOMEPHOTO U PABHOYCKOPEHHOI'O MEXaHUYECKOTO
nBikeHus. COCTaBIISITh YpaBHEHUSI PABHOMEPHOTO ¥ paBHOYCKOPEHHOTO
MPSIMOJTMHEHTHOTO IBMYKCHHS B KOHKPETHBIX CUTyanusax. OnpenensTh Mo ypaBHEHHUSIM
napameTpbl ABUKEHUS.

[TpuMeHsITh 3HaHHSI O TIOCTPOSHUU M YTEHUH TPAPUKOB 3aBUCUMOCTH MEXKITY
BEITMYMHAMHU, TIOJIYYCHHBIC Ha ypoKax anreopsl. CTpouTh rpaduk 3aBHCUMOCTH
KOOPJMHATHI MAaTEPUAIIBHONW TOYKH OT BPEMEHH JBIKEeHUsI. OnpenensiTh o rpaguKy
3aBUCUMOCTH KOOPJMHATHI OT BPEMEHU XapaKTep MEXaHUUYECKOTrO JIBUKEHUS,
HavyaJIbHYI0 KOOPAMHATY, KOOPAMHATY B YKa3aHHBIM MOMEHT BPEMEHH, U3MEHEHUE
KOOPJMHATHI 32 HEKOTOPBINA MTPOMEKYTOK BPEMEHHU, TTPOCKITUI0 CKOPOCTH (17151
PaBHOMEPHOTO MPSMOJIMHENHOTO IBUKEHUS ). OnpeaensTh 1o rpaguKy 3aBUCUMOCTH
MPOEKIUU CKOPOCTH OT BPEMEHU XapaKTEP MEXAHUUYECKOTO JIBUKEHHUS, IPOEKIINIO
HaYyaJIbHOW CKOPOCTH, MPOEKILIUIO YCKOPEHUs, U3MEHEHUE KOOpAnHaThl. OnpenensiTh
1o TpauKy 3aBUCHMOCTH MTPOCKIIUN YCKOPEHUSI OT BPEMEHHU XapaKTep
MEXaHWYECKOTO JBMIKEHHUS, N3MEHEHUE TPOCKITMH CKOPOCTH 32 ONPEACIIEHHBIN
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onpeodenénnoe paccmosHue mem OovuLe,
yem bonvue macca opycka.

2. Ilpu osudicenuu 6pycka no HaKI1OHHOU
HIOCKOCMU CKOPOCHb NPAMO
NPONOPYUOHATLHA NYMU.

MIPOMEKYTOK BPEMEHHU.

JlaBaThb ompenenieHre MOHATHI: aOCOIFOTHO TBEPI0E TEJIO, MOCTYMATEIbHOE U
BpaIiaTeIbHOE JBMKEHUS a0COIIOTHO TBEPIOTO Tea. Pacmo3HaBaTh B KOHKPETHBIX
CUTYaIUSX, BOCIIPOU3BOJUTH M HAOJFOIaTh TIOCTYNATEIFHOE U BPAIlaTEIIbHOE
JBWDKEHUS TBEPAOTO Tena. [[puMeHaTs Mojens abCOMOTHO TBEPAOTO Temna JUIs
ONMCAHMS JBUKECHUS TeJl. BBIUMCIATh 3HAUYCHUS YTIIOBOM U IMHEWMHOM CKOPOCTEH,
YacCTOTHI ¥ TIEpHOJIa OOpaIIeHUs B KOHKPETHBIX CUTYaIUsX.

Onpeodensimov napamempwol 0sudicerus: HebecHvlx mei. Haxooume nHeobxooumyro 0
O0anHbIX pacuémos ungopmayuro 6 nmepneme.

Cmpoumb epaguku 3a6UcUMOcmu NPoeKyul u MOOYis nepemeujeHus, CKopocmu
MamepuanbHol moyku om epemeHu 0sudxcenus. Cmpoums epaguku 3a8ucumocmu
nymu u KOOpOUHAMbL MAMEPUATILHOU MOYKU O 8PEMEHU OBUICEHUSL.

Onpeoenamo no epaguxy 3a8UcUMocmu KOOpOUHAMbL OM 8PeMeHlU XapaKkmep
MEXAHUYECKO20 0BUINCEHUSl, HAYANbHYIO0 KOOPOUHAMY, KOOPOUHAMY 8 YKA3AHHbIL
MOMeEHm 8peMeHU, USMEHeHUe KOOPOUHAMbL 3a HEKOMOPbLLL NPOMENCYMOK 8peMEHU,
npoekyuro ckopocmu (0151 pA8HOMEPHO20 NPAMOTUHEUHO20 08UNCEHUSL), CPEOHIO0
CKOPOCMb, MOOYIb MAKCUMANbHOU MCHOBEHHOU CKOPOCHIU.

Onpeodensamo no epaguxy 3a6ucumMocmu npoeKyuy nepemeweHusi om epemenu
Xapaxkmep MexanuiecKko2o 08UINCEHUS, NPOEKYUI0 CKOpocmu (0Jisl pABHOMEPHO20
NPAMOTUHEUHO20 OBUMNCEHUS), USMEHEHUe KOOPOUHAMDL.

Onpeoenams no epaghuxy 3a8ucumocmu NnpOeKyul CKOPOCMU O 6PeMeHI Xapaxmep
MEXAHUYECKO20 0BUNCEHUSL, NPOEKYUIO HAYATIbHOU CKOPOCMU, NPOEKYUIO YCKOPEH s,
NPOeKYuUIo nepemewjeHus], UsMeHeHue KOOpOUHamsl, NPOUOEHHbI NYMb.

Onpeoenamo no epaguxy 3a8UCUMOCMU NPOEKYUU YCKOPEHUSL O 8peMeHU XapaKmep
MEXaHuuecKo2o 0BUINCEHUsl, USMEHeHIUe NPOeKYUU CKOPOCU, U3MeHeHUe MO0y
CKOpOCMU 30 ONPEOeIEHHbBII NPOMENCYMOK 8PEMEHU.

PazniuaTh myTh U epeMenieHrne, MTHOBEHHYIO U CPETHIOI0 CKOPOCTH.

W3mepsTh 3HaYCHHUSI IepEeMEILIEHUs, ITYTH, KOOPIUHATHI, BDEMEHH JIBUKCHUS,
MT'HOBEHHOI CKOPOCTH, CpEIHEN CKOPOCTH, YCKOPEHUS, BPEMEHHU JABHKEHHUS.
Paborate B mape npu BBIIOJHEHUH JJAOOPATOPHBIX pabOT U MPAKTUUYECKUX 3aJaHHi.
[TpuMeHSITh MOJIENH «MaTepUaTbHAS TOUYKAY, PABHOMEPHOE MPSMOJIHHEHHOE
JBUKEHHEY, «PABHOYCKOPEHHOE JIBHYKEHUE /ISl OTIMCAHUS JBUKCHUSI PEATbHBIX TEI
U 00bEKTOB, H3YYaEMbIX B Kypce OHOJIOTHH.

3aKO0HBI THHAMHUKH
HbroTona (3 u)

SIBnenne nuepnuu. Macca u cuna.
WNHepuuanbHble CHCTEMBI OTCUETA.
Bsaumonericteue ten. CinoxeHue cui.

IIepBblii, BTOpOM U TpeTHii 3aKkoHbI Hbr0TOHA.

Ipunyun omunocumenvnocmu I anunes.
T'eoyenmpuueckas u cenuoyeHmpu1ecKkast
cucmemvbl omcuémad.

JlaBaTh onpeneneHue MOHATHI: MHEPLHS, THEPTHOCTh, Macca, CHIIA,
PaBHOJAEHCTBYIONIAs CUJIa, HMHEPLUHUAIbHAsA CHCTEMA OTCUETA, HEMHEPLUAIbHAs
CHUCTEMa OTCUETA, TEOLICHTPUYECKAS] U IeJIUOLICHTPUYECKAsE CUCTEMBI OTCUETA.
Pacrnio3naBath, HaOMIOATh SBJICHNUE HHEPUUU. [IpUBOIUTH IPUMEPHI €T0 MPOSBICHUS
B KOHKPETHBIX CUTYaLHsX.

OOBACHATH MEXAHUYECKHE SIBIICHUS B MHEPLMAIbHBIX M HEMHEPIUAIBHBIX CUCTEMAX
oTcuéra. BeIaensaTs 1eWCTBUS TN APYr Ha APYTra U XapaKTepU30BaTh UX CUJIAMM.

17




[IpuMeHATh 3HAHUS O ICUCTBUSAX HAJl BEKTOPAMHU, MTOJYYCHHBIE Ha YpOKax
reomeTpun. OnpenensTb paBHOICHCTBYIOIIYIO CHILY IBYX U Oonee cuil. Onpeodenimo
PABHOOELICBYIOUYIO CUTY IKCHEPUMEHMATILHO.

@opMyJIMpPOBATh NEPBBIN, BTOPON U TPETUM 3aKOHBI HbI0TOHA, YCI0BUSA UX
MIPUMEHUMOCTH.

Buissnams ycmotiuugvle nogmopsrowuecs cea3u mexcoy yCKopeHuem mena u
Oeticmeytoweti Ha He2o CUNOU. Ycmanasiueams uuueckull cmvicii Kodghguyuenma
NPONOPYUOHATILHOCTU 6 BbIABNIEHHOU CEA3U (8eNUUUHA, OOPAMHAS Macce mea).
Yemanasnueams mpemuii 3axon Hetomona sxcnepumeHmanbHo.

[TpuMeHsITh epBBIii, BTOPOM U TpeTuil 3akoHbI HbIOTOHA IpU pellieHuN pacuETHBIX U
9KCNEPUMEHMATILHBIX 3A0aY.

ObocHo6vI8aMb 803MOACHOCHL NPUMEHEHUS BMOPO20 U MPEembe20 3aKOHO8
Hviomona 6 ceoyenmpuueckoti cucmeme omcuéma. Haxooums 6 dononnumenshoui
aumepamype u Unmepneme unghopmayuro, noomeepaircoarouyro epaujeHue 3emiu.
dopMyaMpoBaTh NPUHLKI OTHOCUTENbHOCTH ["anmuies.

Cuibl B Mexanunke (6 1)

3aKOH BCEMUPHOIO TATOTEHUS.
['paBuTaniMOHHAs TOCTOSHHASL.
Cuna tsoxectu. Cuna msaicecmu Ha Opy2ux

nianemax. Hepeaﬂ KoCcMu4decKkasdl cKopocmbo.

Heudicenue nebecHvlx men u CHYmMHUKOS.
Bec 1 HEBECOMOCTSD.

Cunel ynpyroctu. 3akoH ['yka.

Cuel TpeHusL.

JlaGopaTopHnbie pabOTHI:

1. I3MepeHue )KECTKOCTH MPYKHUHBI.

2. N3mepenue korphuireHTa TpeHus
CKOJTBKCHHUSI.

3. Cpasnenue macc (no 63aumooeicmsuio).
4. M3mepenue cun 6 mexamuxe.

[TepeuuncsaTh BUIIbI B3aUMOJICHCTBUS TEIl U BUABI CHJII B MEXaHHUKE.

JlaBaTh ompeesicHre MOHATHI: CHJIa TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS, BEC,
HEBECOMOCTb, nepecpy3Kd, nepeas KOCMUYecKdsi CKOpocnb.

dopMyIHpOBaTh 3aKOH BCEMUPHOTO TATOTSHHS U YCIOBUS €r0 MPUMEHUMOCTH.
Haxoauts B nononaHutensHoi autepatype u UnTepHere nunpopMaiiuo 06 OTKPHITUU
Hp1oTOHOM 3aKOHA BCEMUPHOTO TATOTEHHSI, d MAK*Ce UHDOPMAYUIo, NO380IAOULVIO
PACKPbIMb JIO2UKY HAYYHO20 NO3HAHUSL NPU OMKPLIMUU 3AKOHA 8CEMUPHO20
MAOMEHUS.

[TpuMeHSITh 3aKOH BCEeMUPHOTO TATOTCHUS IIPH PEIICHUY KOHKPETHBIX 3a]1a4.

Hmemwb npedcmasnenue 06 unepmuoii macce u 2pasumayuoHHol macce. Ha3bl8amb
UX paznudus u cXxoo0Ccmaeo.

PaccuuThIBaTh CUITY TSXKECTH B KOHKPETHBIX CUTYAIUsIX. Boiyuciamos cuny msxicecmu
u yckopenue 606001020 nadeHus Ha Opy2ux nianemax. Boruucnsams yckopenue
6800001020 NAdeHUs HA pa3audnblX wupomax. Haxooums 6 dononHumenvHou
aumepamype u Mnmepneme ungopmayuio o napamempax niaHem u opy2ux
Hebecnvix men. Paccuumvieamsv nepgyio kocmuyeckyto ckopocms. Hcnoavszoseamy
3aKOHbI MeXAHUKU OJisl 00BACHEHUS O8UICEHUS HeOeCHbIX mell.

BBIuciasaTh Bec Tel B KOHKPETHBIX CUTYaIusax. Ha3pIBaTh CXOJCTBO M pa3Inyus Beca
U CHJIBI TSDKECTH. Pacrio3HaBaTh U BOCIPOU3BOIUTE COCTOSIHUS TET, PH KOTOPHIX BEC
TeJa paBeH CUJIe TsHKECTH, Ooubliie i MeHbIne e€. ONUchIBaTh U BOCIPOU3BOIUTH
COCTOSIHME HEBECOMOCTH Tella.

Onpedensimob nepezpysky mena npu peweHuu 3aoad. Haxooums 6 donoanumensvHou
aumepamype u Mumepreme ungopmayuio o 61UAHUU HE8ECOMOCIU U Nepecpy3KU Ha
opeaHu3m uenosexda. '0OTOBUTH MPE3EHTAIMH U COOOILIEHNUS O MTOBEACHUHU TEIl B
YCIIOBUSIX HEBECOMOCTH, O MOJIETAX YEIOBEKA B KOCMOC, O TOCTH)KEHUSIX HallIel
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CTpaHbl B MOATOTOBKE KOCMOHABTOB K IOJIETAM B YCIOBHSIX HEBECOMOCTH.
Pacrio3naBaTh, BOCIPOM3BOANTH U HAOIIOAATH Pa3IMUHbIC BUBI 1e(POPMAIH TEI.
®opmynupoBath 3aKoH ['yKa, rpaHUIBI €r0 MPUMEHUMOCTH. BEIUHCIATE 1 N3MEPATH
CHITy YIIPYTOCTH, KECTKOCTD MPYKUHBL, HCECMKOCb CUCMEMbL RPYIHCUH.
Hccnedosams 3a6ucumocms Cuibl ynpy20Cmu om oegopmayuul, GbINOIHAMb
IKCNepUMEHMATbHYIO nposepKy 3akona I yka. Pacnio3HaBaTh, BOCIIPOU3BOIUTD,
HaOJII0aTh SIBJICHUS CYyXOTO TPEHHS TOKOS, CKOJILKCHHUS, KAUCHNUS, SIBJICHUE
COIIPOTHUBIICHUS NPH JIBMXKEHUH TEJa B )KUIKOCTHU WU rase. M3mepsaTs u n300paxxarhb
rpadu4ecKy CHIIbI TPEHUS TTOKOS, CKOJIBKCHHUS, KAaUeHUs, )KUIKOTO TPEHHS B
KOHKPETHBIX CUTyauusx. Mcnonap3oBaTh hopMyITy /Uil BBIYUCICHHS CHIIBI TPEHUS
CKOJIbKEHHUS TIPU PELICHUH 3a]a4. Bblas/iamsb dKCHepuUMeHmanbHO 8eIUUHbL, OMm
KOMOPbIX 3a6UCUM CUNA MPEHUS CKOTIbHCEHUSL.

W3MepAaTh cuily TSHKECTH, CHITY YIIPYTOCTH, BEC Tella, CHITY TPSHUS, YAJTUHEHHE
npyHuHbL. ONpenensTh ¢ IOMOIIBI0 KOCBEHHBIX H3MEPEHHH )KECTKOCTD NPYKHHBI,
KO2(PHUITUEHT TPEHUSI CKOJIbKCHUS.

PaboTatp B mape npu BBITOJIHEHUH NMPAKTHYECKUX 3aTaHUH.

Haxooumbs 6 oononnumensnou numepamype u Mnmepneme ungopmayuio o
NPOABNIEHUSX CUNbI MPEHUsl, CNOCO0AX e€ YMeHbUIeHUS U YBeIUYeHUs, POIU MPEHUsL 8
npupooe, mexHuxe u ObImy.

Ilpumensimo nonyuennvle 3HAHUA NPU PeULeHUU 3a0ay Ha 0OHOBPEMEHHOe Oelcmaue
Ha MeJlo HeCKONbKUX CUTL, HA OBUNCEHUE CUCTNEMbL C8A3AHHBIX Mel.

HaxonuTh B 10onoHUTENBHOM JITepaType U MIHTepHeTe nH(popMaIHio 0 BKIaJe
pa3HBIX YUEHBIX B Pa3BUTHE MEXaHUKHU. [ OTOBHUTH MPE3EHTANN ¥ COOOIIECHHSI 1O
U3Y4EHHBIM TEMaM.

Bovinonnams dononnumensHule ucciedosamenbckue pabomsl no U3yYeHHbIM memMam
(603MOIiCHbIE MeMbl npedcmAasieHbl 8 yieOHUKe).

[TpuMeHSTh 3aKOHBI JMHAMUKH JIJISl ONMCAHUS IBHKCHHS PETbHBIX Tell.

3aKoH coXpaHeHHHA
uMnyJbcea (3 1)

Nmmynsce tena. Miynbe cuiibl. 3aKoH
COXpaHEHHUs UMITyJIbca. PeakTuBHOE
JBUKECHHUE.

JlaBatp ompenenenre MOHATHN: UMITYJILC MaTePUAIbHONW TOYKH, UMITYJIbC CHJIBI,
UMITYJIBC CUCTEMBI T€JI, 3AMKHYTasl CUCTEMA TeJl, PEaKTUBHOE JIBUKEHUE, PeaKmuHasl
cuna.

Pacnio3naBaTh, BOCIIPOU3BOIUTE, HAOMIOAATH YIIPYTHE U HEYIPYTHE CTOITKHOBEHUS
TeJ, pEaKTUBHOE JIBUKCHHE.

Haxonuth B KOHKPETHOM CUTYaIlMU 3HAYCHUSI UMITYJIhCa MAaTEPHUAITBHOM TOUKU U
UMITYJBCa CHIIBI.

DopMyIHpPOBATh 3aKOH COXPAHEHUSI UMITYJIbCA, TPAHUIbI €70 MPUMEHUMOCTH.
CocCTaBnATh ypaBHEHUS, OMTUCHIBAIONINE 3aKOH COXPAHCHHS UMITYJIbCa B KOHKPETHOM
cutyaruu. HaxoauTe, UCTIONIb3ysI COCTABIICHHOE YpaBHEHUE, HEM3BECTHBIC
BEJIMYUHEI.

CoznaBath CUTYaIlMH, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAHEHUS UMITYJIbCA.
Cocmasnsaims npu pewieHuu 3a0ay ypagHeHus ¢ y4émom peakmusHou CUTbL.
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HaxoauTh B TOMOTHUTENBHOU TUTepaType u HTEepHEeTe MHPOPMAITUIO TIO 3aITaHHOM
TeMe. ['0TOBUTH pe3eHTaly U COOOLIECHUS 10 U3YUYEHHBIM TeMaM (BO3MOKHBIE
TEMBI IIPEJICTABIICHBI B yUeOHUKE).

['OTOBUTH MpE3eHTAIMH U COOOIICHHUS O MOJIETAX YEIOBEKa B KOCMOC, O IOCTHIKEHUSIX
HAIIel CTPaHbI B OCBOCHUH KOCMHYECKOTO MPOCTPAHCTBA.

Buvinonnams dononnumenvhsie ucciedosamenvbekue pabomul no U3y4eHHbIM memMam
(603MOICHbIE MeMbl NpedCmasiensl 8 yuebHuke). PaboTarh B mape Wi rpymnre npu
BBITIOJTHEHUH NMPAKTUICCKUX 3aJIaHUM.

3aKoH coXpaHeHUs
MeXaHMYeCKOoil IHepruu
(4 9)

Pa6ota cuibl. MoHOCTS.

Kunernueckas SHEprHsl.

PabGota cuibl Tshxectu. [ToTeHIManbpHas
9HEPrus Tejia B TPAaBUTAIIMIOHHOM II0JIE.
Pa6ota cunbl ynpyroctu. [lotenmnuansHas
SHEprus yrnpyro jaeGopMUPOBAHHOTO Tea.

3aKoH COXpaHCHUA MEXaHUYeCKOH OHCPI'Uu.

JlaboparopHbie pabOTHI:

1. 3yueHne 3akoHa COXpaHEHUs
MEXaHUYECKOM SHEPTUu.

2. Onpeoenenue 3HepeuL U UMNYIbCA NO
MOPMO3HOMY RYMIUL.

Hccneoosanue:
Hccneoosanue yenmpanvrnozo yoapa.

JlaBatp omnpereneHue MOHATUN: paboTa CHUIIbI, MOIIHOCTh, KHHETUYECKasi YHEPT s,
MOTEHIMAIbHAs SHEPTUs, IOJIHASI MEXaHUUYECKasi SHEPrusl, U30JIMPOBAHHAS CUCTEMA,
KOHCEpBAaTHUBHAs CUJIA.

BEIMHCIATE B KOHKPETHON CHTYaIlMH 3HAYCHUS (PU3HMUECKUX BEIIMYUH: paOOThI CHJIBI,
paboThI CUIIBI TSKECTH, paOOThI CUJIBbI YIIPYTOCTH, PA0OOTHI CUJIbI TPEHMSI, MOILIHOCTH,
KMHETUYECKON 3HEPrUH, U3MEHEHUSI KWHETUYECKON IHEPTUH, NOTEHIIMAIbHON
SHEPTUU TeJl B IPABUTALIMOHHOM I10JI€, IOTEHIUAIbHON SHEPTUU YIIPYTO
ne(OpPMHUPOBAHHOTO TEJIa, ITOTHOW MEXaHUYECKOW dSHEPTHH.

CocTaBisiTh ypaBHEHHUS, CBA3BIBAIOLINE Pa0OTyY CUJIbI, JEHCTBYIOLIEH Ha TEIO B
KOHKPETHOM CUTYyallH, C U©3MEHEHUEM KMHETUYEeCKOM 3Hepruu Tena. Haxonurs,
HCIIOJIb3Ys COCTABIIEHHOE YPAaBHEHUE, HEM3BECTHBIE BEIMUMHBI.

®opMyIMpoBaTh 3aKOH COXPAHEHUS MOJHOM MEXaHUUECKON SHEPTUU, Ha3bIBaTh
TPaHUIIBI €70 PUMEHUMOCTH.

CocTaBiATh ypaBHEHUs, OMUCHIBAIOIINE 3aKOH COXPAHEHHS TIOJTHON MEXaHUYECKOU
SHEPTUH, B KOHKPETHOU cuTyaruu. HaxoauTh, HCIIOJIb3ysl COCTABIIEHHOE YpaBHEHHUE,
HEU3BECTHBIE BEJTUUHUHBI.

CoznaBath CUTYaluu, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAHEHHUS MOJIHOM
MEXaHUYECKON IHEPTUH.

BhINONHATE 3KCIIEPUMEHTAIBHYIO IPOBEPKY 3aKOHA COXPAHEHUSI MEXaHUYECKON
SHEepruu. BoIMONHATE KOCBEHHbIE U3MEPEHHS UMITYJIbCa TEJIa, MEXaHUYECKOM
SHEPTrUM Tela, padoThl CUIIbI TPEHUS.

Paborats B mape, TpyIine npy BHIOJTHEHUH MPAKTUYECKUX 3a/IaHUH.

Cocmaenams ypasHeHus u HaxoOUums 3Ha4eHUs QU3UYECKUX 8eIUUUH NPU peuleHul
3a0au, mpeéy;ou;ux 00HOBPEMEHHO20 NPUMEHEHUS 3aKOHO8 COXPAHEHUs. UMNYIbCa U
MexanuyecKol sHepeuu; 3a0ay, no yC108U0 KOMOPbIX COXPAHAEMCA UMNYIbC, HO
U3MEHAEeMCA NOJIHASA MEeXAHUYEeCKas IHep2us cucmemvl mei. Boruucaams emopyio
KOCMUYECKYI0 CKOPOCHIb.

Haxonute B nonosHUTENbHOM TUTepaType U NHTEpHETE MHMOPMAITHIO 110 3aJaHHOI
TeMe. ['0TOBUTh IIpe3eHTaluu U COOOLIEHHS 10 U3YYEHHBIM TeMaM (BO3MOKHBIE
TEMBI [IPE/ICTABIICHBI B yUCOHHKE).

Buvinonnamus dononnumenvusie ucciedosamenvekue pabomol No U3y4eHHbIM MeMam
(603MOJICHBIE MeMbL NPeOCMABIIeHbL 8 YUeOHUKe).
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HpI/IMeHHTB 3aKOHBI COXpaHCHUA UMITYJIbCA U MEXaHUUYECKOMH SHCPTHUU IJId OITMCaHUA
JABVOKCHUS PCAJIbHBIX TCII.

Crartuka (3 u)

PaBHOBecHe MaTepuaabHOU TOYKHU U
TBEPAOTO Tesa. Buabl paBHOBECUS. Y CIIOBUS
paBHOBECHSI.

MOMEHT CHJIBI.

JlabopaTtopHas pabora: U3yueHue
pPaBHOBECHS TEJIA MOJI AEHCTBUEM
HECKOJIbKUX CHII

JlaBath omnpeeneHue NOHATUI: paBHOBECHE, YCTOHYHNBOE PaBHOBECHE, HEYCTOMUMBOE
paBHOBecHE, 0€3pa3IMYHOE PABHOBECHUE, IIJIEUO CUJIBI, MOMEHT CUJIBL.

HaxoauTh B KOHKPETHOM CUTYyalluy 3HAYEHUS I1JIe4a CUJIbl, MOMEHTA CHUJIBI.
[TepeuncnsaTh ycaoBUs paBHOBECHS MaTepHAIbHON TOUYKH U TBEPAOIO Teja.
CocTaBisaTh ypaBHEHMs], ONUCHIBAIOLINE YCIOBUS PABHOBECHSI, B KOHKPETHBIX
cutyauusax. OnpenensaTs, UCIONb3ys COCTABIEHHOE YPABHEHHUE, HEU3BECTHBIE
BEJIMYMHBI.

Pacrnio3HaBaTh, BOCIIPOU3BOAMTH U HAOJIIOaTh Pa3InYHbIe BUJIbI PABHOBECHUS TEIl.
W3MepsaTh Crily ¢ IOMOLIbIO PYXKUHHOTO TMHAMOMETpa U U(PPOBOro AaTYUKA
CHUIBI, U3MEPATH TUIEUO CHiIbl. PaboTaTh B mape, Tpymie mpy BBITOJIHEHUH
IIPAKTHUYECKUX 3a/1aHUM.

HaxonuTs B 1onosHuTeNbHOM IuTepaType U MIHTepHeTe nH(pOpMaIHio 0 3HAYCHUU
CTaTUKU B CTPOUTEIIbCTBE, TEXHUKE, ObITY, 00BsICHEHHE (POPMBI U Pa3MEpPOB
00BEKTOB IPUPOABL. ['0OTOBUTH Npe3eHTALNU U COOOLIEHMUS], 8bINOTHAMNb
uccreoogamenvckue pabomoi 10 3aJaHHBIM TEMaM.

PaboTath B nape npu BbIIOIHEHUH JIAOOPATOPHON pabOThI

ITonBenenne UTOroB U3y4EHHUs TEMBI
«MexaHukay

OnuceIBaTh MEXaHUYECKYIO KapTUHY MHpa. [lepeuncnsats 00beKThl, MOJEINH,
ABJICHUS, PU3NYECKUE BEJIMYNHBI, 3aKOHBI, HAyYHbI€ (DaKThI, CPEACTBA OIUCAHMS,
paccMaTpuBaeMbl€ B KJIACCHUECKON MexaHuke. @opMyIupoBaTh NpsIMyIO U
00paTHYIO 33JJaul MEXaHUKH. Y Ka3bIBaTh IPaHUIIbI IPUMEHUMOCTH MOJIENEH U
3aKOHOB KJIAaCCMYECKON MeXaHUKH. Ha3pIBaTh MpUMEpHI HCIIONBb30BaHUS MOJEIIEN U
3aKOHOB MEXAHUKH ISl OUCAHUS IBUKEHUS peabHBIX TEJl.

Xapakmepuzo06amuv CUCMEMHYIO CE53b MeINCOY OCHOBONONALAIOUUMU HAYYHBIMU
HOHAMUAMU «NPOCMPAHCIEO) U «8PEMSLY, HA3bIBANb UX COUCMEA.

MOJIEKYJISAPHASA ®U3UKA U TEPMOJNHAMMUMKA (18 v)

OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKOH Teopuu
(MKT)

(Ch))

MonekynspHo-kuHernueckas Teopust (MKT)
CTPOCHUS BEIIECTBA U €€
AKCIIEPUMEHTANIbHBIE JOKA3aTEIbCTBA.
BpoyHoBcKkoe nBMXEHHE.

TemmepaTypa u TETUIOBOE PaBHOBECHE.
[xanst Henscusa u KenpBuna. A6comoTHas
TeMIlepaTypa Kak Mepa CpeiHen
KHMHETHUYECKON SHEPTUH TETJIOBOTIO
JIBIKEHUSI YaCTHUI] BEIECTBA.

Cuiibl B3aMMOAECHCTBUS MOJIEKYI B Pa3HBIX
arperaTHbIX COCTOSIHUSIX BEIIECTBA.

Mopens «uaeaabHbIA ra3).

JlaBnenue ra3za. CBsi3b MEXAy JABJICHUEM U

JlaBaTp onpeneneHne MOHATHIN: TEIJIOBBIE SIBICHHS, MAKPOCKOITMYECKHUE TENA,
TEIJIOBOE JIBUKEHUE, OPOYHOBCKOE ABMKEHUE, AUPY3Usi, OTHOCUTEIbHAS
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJISIPHAs Macca, MOJIEKyJla, Macca
MOJIEKYJIbI, CKOPOCTb JBUKEHUS MOJIEKYJIbl, CPEHSS KUHETUYECKas SJHEPTUs
MOJIEKYJIbI, CHJIBI B3aMMOJICHCTBHS MOJIEKYJ, MI€AJIbHBIN I'a3, MUKPOCKOITMYECKUE
napaMeTpsl, MAKPOCKOITMYECKHE MTapaMeTphl, JaBICHUE ra3a, adCoN0THas
TeMIEpaTypa, TemioBoe paBHoBecue, MKT.

IlepeunciiATb MUKPOCKOIIMYECKHE U MAKPOCKOIIMYECKHE ITapaMETpPhI rasa.
[Tepeunciare ocHoBHBIE nos0keHUsT MKT, mpuBoauTs npuMepsl, pe3ynbTaThl
HaOJI0ACHUI U ONUCBIBATH SKCIIEPUMEHTBI, 10Ka3bIBAIOIINE UX CIIPABEINBOCTb.
Pacrio3HaBaTh M ONUCHIBATH SBJICHUS: TEIJIOBOE JBM)KEHUE, OPOYHOBCKOE JIBUKECHHUE,
T dy3us. Bocripon3BoaUTh U 0OBACHATH ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
cKkopocTu 1u(y3un OT TeMIepaTypbl U arperaTHOr0 COCTOSIHUSI BELIIECTBA.
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CpeHEW KMHETUYECKON SHEpruen
IIOCTYNATEJIbHOTO TEIJIOBOTO ABH)KCHHUS
MOJIEKYJI HJEAJIBHOTO Ta3a.

OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH UI€aIbHOIO rasa.

JlaGopaTopHbie pabOTHI:

1. I3mepenue TemnepaTypbl )KUAKOCTHBIMHU
U U (PPOBBIMH TEPMOMETPAMHU.

2. OyeHka cu 83auMo0elucmaus MOieKy.l
(Memooom ompulea Kanenn).

Hccneoosanue:
Hccnedosanue 0sudicenuss OpoyHo8cKou
yacmuywl (no mpexam Ilepperna).

Habnronate nuddy3uto B )KUAKOCTAX U razax.

Hcnonp30BaTh MojydeHHbIE HA YPOKaX XUMHU YMEHHSI ONIPENEIsITh 3HAaUCHUS
OTHOCHUTEIIbHOM MOJIEKYJISPHONH Macchl, MOJISIPHOM Macchl, KOJTMYECTBA BEIIECTBA,
Macchl MOJIEKYJIbI, (POPMYIHPOBATh (PU3UUYECKHIA CMBICI IOCTOSIHHOM ABOTaIpO.
Onucvieams Memoowvl onpeodeieHusi pasmepos MOeK)l, CKOPOCMU MOLEK)IL.
OueHuBaTh pa3mMep MOJIEKYJIbI.

OOBsICHITH OCHOBHBIE CBOWMCTBA arperaTHbiX cocTosiHuM BemectBa Ha ocHoBe MKT.
Co3z0asamb KomnviomepHvie MOOenU MENN08020 OBUNHCEHUSL, OPOYHOBCKO2O
osudicenusl, seieHus OuP@y3uu 8 meépovlx, HCUOKUX U 2A3000PA3HBIX MeLaX, Onbima
Ileppena.

OnuceIBaTh MOJIETH «UICANIBHBIN a3y, onpedensams epaHuybl eé NPUMEeHUMOCU.
CocraBmsate ocHoBHOE ypaBHeHHue MKT njeanbHoro rasa B KOHKPETHOM CUTYyallUH.
OnpenensiTs, UCIOJIb3YSl COCTABICHHOE YPAaBHEHUE, HEU3BECTHBIC BEIMUUHBL.
CocTaBisTh ypaBHEHHE, CBSA3BIBAIOIIEE JIaBIICHUE UI€aIbHOTO ra3a co CpeIHen
KMHETUYECKOM SHEprueil MOJIeKy, B KOHKPETHOH cutyauuu. OnpenensTh,
HCIIOJIb3YS COCTABJICHHOE YPaBHEHUE, HEU3BECTHDIC BEIMUMHBI.

OnwuceiBaTh ciocoObl U3MepeHus TeMiepatypsl. CpaBHUBaATH mKansl KensBuHa
Lenbcus.

CocTaBisTh ypaBHEHHE, CBS3bIBAOLIEE A0OCOIMIOTHYIO TEMIIEPATypy UI€AIBHOTO ra3a
CO CpeHEeH KMHETUYECKOM JHEPIUeil MOJIEKYJ, B KOHKPETHON CUTYalluH.
OnpenensiTs, UCIOJIB3YSl COCTABIEHHOE YPABHEHUE, HEU3BECTHBIC BEIIMUNHBL.
CocTaBisTh ypaBHEHHE, CBS3bIBAIOIIEE JJaBIEHUE UCAIbHOTO Ta3a ¢ a0COIIOTHOM
TEMIEPATYpPOil, B KOHKpETHOU cuTyaunu. OnpenensTh, UCIOJb3Ysl COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUUHBI.

W3mepsaTh TemmepaTypy KUAKOCTH, Ta3a KUIKOCTHBIMHU U LIU(DPOBBIMU
TepMoMeTpamu. PaGoTaTe B mape, rpyIine npu BHIOTHEHUH MPAKTUYECKUX 3a/IaHUH.
Haxonuts B 1onosiHATENBHOM UTepatype u IHTepHeTe CBEAeHUs 110 UICTOPUU
pPa3BUTHS ATOMHUCTUYECKON TEOPUHU CTPOCHHMSI BEILIECTBA.

YpaBHeHMsI COCTOSTHUS
raza (4 1)

YpaBHEHHE COCTOSTHUS NIEANBHOTO rasa.
VYpasaenue Menzaeneesa-Knaneiipona.
N3onpoueccel. ['a30Bbie 3aKOHBI.

JlaGopaTtopHast pabora:
DKcrnepuMeHTallbHas TPOBepKa 3akoHa [ eii-
Jlroccaka (M3MepeHre TePMOAMHAMUYECKUX
napameTpoB rasa).

HUccneoosanue:
Hccnedosanue uzonpoyeccos.

CocTaBisTh ypaBHEHHE COCTOSHUS UI€ATIBLHOTO ra3a U ypaBHeHHe MeHeneena-
KianeiipoHna B KOHKpeTHOHN CUTyalK. BeIUUCIATE, UCIIONB3Ys COCTABIIEHHOE
ypaBHEHUE, HEU3BECTHBIE BEJIMYUHBI.

Pacmo3naBaTh 1 OMUCHIBATH M30MPOIIECCHI B UACATHBHOM Trase.

IIpocnosuposams ocobeHnoCmu nPomeKkaHus U30NpPoYeccos 8 UOedlbHOM 2d3e Ha
0CHOBe YPasHeHUll COCMOAHUSA UdedlbHo2o eaza u Menoeneesa-Kuaneiipona.
ObocHosbisams U OMCmMausams c80U NPEONON0NHCEHUS.

q)OpMy.]'H/IpOBaTI) ra3oBbIC 3aKOHEBI U OIIPEACTIATE I'paHUIbl UX IPUMEHUMOCTH.
CocCTaBiIsTh YpaBHCHUA JJIA UX OIMUCAHUS. BI)I'—II/ICJ'ISITI), HCITOJIB3Ys COCTABJICHHOC
YpaBHCHUEC, HCU3BCCTHBLIC BCIIMYNHEBIL.

[IpeacraBnsaTh B Buse rpadikoB U30XOPHBIN, M300apHBIA U U30TEPMUICCKUN
npouecchl. Onpenensars mo rpagukaM XxapakTep npoiecca 1 MakponapaMeTphbl
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UJCAIBHOIO rasa.
Hccneoosamsv sxcnepumenmanvHo 3a8UCUMOCTU MENHCOY MAKPONApAMempamu npu
usonpoyeccax 8 2ase.

W3mMepaTh AaBiIeHUE BO3AyXa MAaHOMETPaMH U IU(PPOBBIMH JaTYNKAMU JIaBICHUS
rasza, TeMIIepaTypy ra3a — >KUJIKOCTHBIMU TEPMOMETPaMH U HU(DPOBBIMU
TEMIEPATYPHBIMH TaTYUKAMH, 00bEM Ira3a — C MOMOIIBIO CHUIIb(OHA.

PaGorate B nape, rpyIe npy BHIIOJHEHUH PAKTUYECKUX 3aJaHUM.

Haxonuts B muteparype u MHTepHeTe nHpOpMAILHKIO 10 33JaHHOH TeMe.

['0TOBUTH Mpe3eHTAIMH U COOOIIECHHUS MO0 U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBbI
MPEJICTaBJICHHI B y4eOHUKE).

[TprMeHsITh MOZIEIIb UAECATILHOTO ra3a JAJisl ONKMCAHUs OBE/ICHUS PEAJIbHBIX Ia30B.

B3auMHbIe npeBpaiicHust
JKHJIKOCTH U ra3sa

(1)

Bs3anmnunie IMpEBpalICHUA ) KUAKOCTU U I'a3a.

HacpllieHHbIC 1 HEHACHIIIIEHHBIE Maphl.
Haesnenue nacvliyennozo napa. Kunenue.
Brasicnocms 6o30yxa.

HUccneoosanue:
HUccneoosanue ocmuieanus 600vl

JlaBaTb onpeneneHne MOHATUI: HCIIapEeHUe, KOHACHCAUs, KUIIEHUE, TUHAMAYECKOe
paBHOBECHE, HACBILICHHBIN IIap, HEHACBIIEHHBIH [1ap, Kpumuyeckas memnepamypa,
memnepamypa Kunenus, adCoNomHuas 61a3CHOCMb 8030yXd, NAPYUaIbHoe 0asieHue,
OMHOCUMENbHASA BNANCHOCIb 8030YXA, MOYKA POCHI.

Pacnio3znaBaTh, BOCIIPOU3BOIUTH, HAOIIOAATh SIBJICHUS: UCIIAPEHUE, KOHIEHCALIUS,
KHIICHUE.

Onucvieams ceoticmea nacviwyennozo napa. Cozoasams KoMnviomepHvie Mooeu
OUHAMUYECKO20 PABHOBECUL.

H3zmepsamb enaxicHocms 6030yXa ¢ NOMOWbIO 2UZPOMEMPaA U NCUXPOMEMPA.
Onucvieams ycmpoucmeo 2uepomempa u ncuxpomempa. Onpeoensimo
OMHOCUMENbHYIO GNAMCHOCb NO NCUXpOMempuyeckol mabauye. Onpeodensims
AbCONOMHYIO 6IANCHOCMb 030YXA, NAPYUATLHOE 0ABTIeHUe, OMHOCUMETLHYIO
811AICHOCMb 8030YXA, MOYKY POCbl 8 KOHKPEMHbIX CUMYAYUSX.

Haxooums 6 numepamype u Unmepneme ungopmayuro, 20mosumse npezenmayuus u
CO0OWeHUs 0 BIUAHUU BILANCHOCU 8030YXA HA NPOYECCHl HCUIHEOEAMENbHOCU
yenosexd.

Kuakocru (14)

Mogenb cTpoeHus KUAKOCTH.
[ToBepXHOCTHOE HATSKEHUE.
Cmauueanue u Hecmaqugsaue.
Kanunnapuo.

[TepeuncasiTh CBOWCTBA KUAKOCTH M OOBSICHSITH UX C IIOMOIIBIO MOJIETH CTPOCHUS
JKHJIKOCTH, co3/laHHOM Ha ocHoBe MKT.

JlaBath ompe/ieieHue MOHITHI: CHJIa TIOBEPXHOCTHOTO HATSKECHUs, KOA()DUITUCHT
MOBEPXHOCTHOTO HATSKEHHUS, NOBEPXHOCIHASL IHEP2USL.

Pacrno3HaBaTh ¥ BOCIIPOU3BOANTE PUMEPHI IPOSBICHUS JICHCTBHSI CHITBI
MOBEPXHOCTHOTO HATSKCHHUSL.

Onpedenamp cuny no8epxHoOCmMHO20 HAMANCEHUS, KOIPDuyuenm noeepxHocmHozo
HamsANCeHUsl, NOBEPXHOCHHYIO IHEP2UIO HCUOKOCTU 8 KOHKDEMHbIX CUMYAYUSIX.
Pasnuuams cmauusarowue u ve cmavusaroujue nOBEPXHOCHb HCUOKOCMU.
O0vsACHAMb NPUHUHY OBUNCEHUSL HCUOKOCMU NO KANULIAPHLIM MPYOKaAM.
Paccuumvisamo gvicomy noousamus (0nyckauus) Hcuokocmu no Kanuuiapy.
Haxooums 6 numepamype u Unmepneme ungopmayuro, 20mosume npeseHmayu u
Cco0OWeHUsl 0 NPOsLGIEeHUU QeliCMBUsL CUTIbL NOBEPXHOCMHO20 HAMANCEHUSL 8 HCUBOU U
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HeCUBOL npupode, Ha NPOU3B0OCMEe.

Teépabie Teaa (14)

Kpucrannnueckue u amop¢Hble Tena.
Mooenv cmpoernus meépovix me.
MexaHn4yeckue CBOMCTBA TBEPBIX TEIL.
Kuakue kpucrasibl.

Hasams onpedenenue noHamuil: KpUCMaiiuyeckoe meio, AMopghHoe meio, anuzo-
MpPONnUs.

Ha3zpiBaTh CX0/1CTBA U pa3IMuus TBEPIBIX TEI, aMOPPHBIX TE, )KUJKAX KPUCTAIIIOB.
[TepeuncasiTe CBOWCTBA TBEPABIX TEIl U OOBACHAMb UX C NOMOUBLIO MOOENU CIPOCHUS.
Hemoncmpuposamv ocobenHocmu cmpoeHusi KPUCMaiIudeckux u amMop@hHbIX
MeEPObIX mei, UCNONIb3YSL 00bEMHBIE MoOenu Kpucmanos. Ilpusooumos npumepol
npoyeccos, NOOMEEPHCOAIOUUX CXOOCMBO U PA3IULUSL CBOUCME KPUCMANTUYECKUX U
amMop@HbIX MEEPOLIX Mmell.

Haxooums ¢ Unmepueme u 00noiHumenbHou iumepamype c8e0eHuUst 0 C8OUCMEAX U
NPUMEHEHUU KPUCTNATLIUYECKUX U AMOPDHBIX MAMEPUATLO8.

T'omosums npezenmayuu u cOOOUEHUsL NO U3YUEHHBIM MEeMAM (803MOICHbLE MeMbl
npeocmasiieHuvl 8 yyeOHUKe).

OCHOBBI TEPMOAMHAMMUKH
(8 1)

Buyrpennsis sueprus. TepmoanHamuyeckas
cucTeMa U €€ paBHOBECHOE COCTOSTHUE.
Pabota u Teronepeaayda kak crocoObl
M3MEHEHHUs BHYTPEHHEHN SHEPTUU.
KonuuectBo temnoTsl. Tennoémkocts. Pazo-
8ble nepexoowi.

VYpaBHenue TerioBoro 6ananca. [lepssiit
3aKOH TEPMOJUHAMUKHU.

AnuabaTtHbIi mporiecc.

HeoOpaTMOCTh TEIIOBBIX MTPOLIECCOB.
Bmopou 3axon mepmoounamuxu u e2o cma-
mucmuyeckoe moaKo8aHue.
[TpeoOpa3oBaHus SHEPTUH B TEIIOBBIX
mammHax. [Juxkn Kapuo. KI1/] TemnoBsix ma-
IITVH.

IIpobnembl snepeemuku u oxpaua
OKpyaHcaloujeti cpeobi.

JlaBath orpeeieHue MOHITHI: TePMOTUHAMUYECKAs CUCTEMA, N30 IMPOBAHHAS
TEPMOJIMHAMHYECKAs CHCTEMa, PABHOBECHOE COCTOSIHUE, TEPMOIMHAMUYCCKUIN
npoIecc, BHYTPEHHSISI SHEPTHsI, BHYTPEHHSISI YHEPTUS UICATBHOTO rasa,
TETUIOEMKOCTD, KOJIMYECTBO TEIUIOTHI, yIEIbHAs TEIJIOTA IUIABJICHUS, YIeIbHAs
TEIUIOTa NapooOpa3oBaHus, yAeIbHas TEIIOTa CTOPaHKs TOILTBA, padoTa B
TEpPMOJIMHAMUKE, aduabamHulii npoyecc, 0OpaTUMBIi1 Mpolecc, HeoOpaTHUMBbIit
MpoIIecC, HarpeBaTellb, XOJIOAWIBHUK, pabodee Teo, TeIoBoi apurareins, KITJ]
TETUIOBOTO JIBUTATEIIS.

Pacrnio3HaBaTh TEPMOAMHAMHUYECKYIO CUCTEMY, XapaKTepPU30BaTh €€ COCTOSHUE U
HPOLECChl N3MEHEHHSI COCTOSIHUS.

IIpusooums npumepvl MepMoOUHAMUYECKUX CUCEM U3 KYPCa OUONIO2UU,
Xapakxmepuzo8amay Ux, ONUCbI8AMb USMEHEHUS COCMOSHULL.

OnuceiBaTh c10coObl H3MEHEHHSI COCTOSIHUS TEPMOIUHAMUYECKON CUCTEMBI ITYTEM
COBEpILEHH MEXaHWYEeCKON pabOThI U MPH TEIIoNepe1aye.

CocTaBnsTh ypaBHEHHE TEIIOBOTO OanaHca B KOHKPETHOUW CUTYaIlH. BeraucisTh,
UCTIONB3Ys COCTABIIEHHOE YPaBHEHUE, HEU3BECTHHIC BEJTMUNHBIL.

Pacnosznasamu dhazosvie nepexodwvl nepsoco pooa u cocmasisams VpagHeHus o
dazo6vix nepexo0o0s. Buiuuciams, ucnonv3ys cocmaegientvle ypasHeHus,
Heu38eCmHubvle GeIUYUHDL.

OnpenensaTh 3HAYCHHUS BHYTPEHHEH SHEPTUH UIeaTbHOTO ra3a, H3MEHEHHUE
BHYTPEHHEH 3HEPruH UeaIbHOIo raza, paboThl HI€aIbHOTO T'a3a, pabOThl Hal
U/ieabHbIM ra30M, KOJMYECTBA TEIUIOTHI B KOHKPETHBIX CUTyauusax. OnpeaensaTh
3Ha4YeHHE pabOTHl UICATHHOTO Ta3a 1Mo rpaduKy 3aBUCUMOCTH JaBICHHUS OT 00BhEMa
IpHu U300apHOM MpoIiecce.

Onucvieams 2eomempuieckuil CMblCl pabomol U paccuumvléams eé 3naienue no
epaguxy 3asucumocmu 0asieHusi UOeaIbHO20 2a3d om 0ovéma.

DopMyIMPOBATH NEPBBIN 3aKOH TEPMOJIUHAMUKH.
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CocraBisTh ypaBHEHHE, ONUCHIBAIOLIEE [IEPBBIN 3aKOH TEPMOAMHAMUKHY, B
KOHKPETHBIX CUTYalMsIX AJI U30IIPOLECCOB B UICAIBHOM rase. Berancisrs,
UCIIOJIb3YSl COCTABICHHOE YPAaBHEHUE, HEU3BECTHBIC BEJIMUMHBL.

PaznnuaTs oOpatuMelie U HeoOpaTuMble Tiporiecchl. [loaTBepkIaTh NpuMepamMu
HeoOpaTUMOCTh TEIJIOBBIX IPOLIECCOB.

Dopmynuposams 6mopou 3aKOH MEPMOOUHAMUKU, HAZbIBAMb SPAHUYbL €20
NPUMEHUMOCTU, OOBACHAMb €20 CMAMUCIUYECKULl Xapakmep.

[TpuBOIMTE NpUMEpPHI TEIIOBBIX ABUTATENEH, BBIIEIATh B IPUMEpPaxX OCHOBHBIE
4acTH JBUIaTeJIeH, ONMCBIBATH IPUHLIMII 1eUCTBUs. Berunciats 3HaueHus KI1/]
TEIUIOBOIO ABUraTessl B KOHKPETHBIX cUTyauusix. Onpeoensams 3uavenus KII/[
mennoeoco oguecameins, pabomaiouje2o no yukay Kapno, 6 konkpemuuix cumyayusx.
I'omosumb npezenmayuu u cOOOWeHUs NO U3YYEHHBIM MeMaM (B03MOICHBLE MeMbl
npeocmasnensl 8 yuebHuKe).

Coz0asamb KomnvlomepHvie MOOENU MENI08bIX MAUUH.

Haxonuts B muteparype u MHTEpHETE HHBOPMANHUIO O TPOOIeMax YHEPTEeTHKH U
OXpaHe OKPYKaoUIE cpeabl.

Y4acTBOBaTh B IUCKYCCUU O IPOOJIEMax SHEPreTUKU U OXpaHe OKPYKaIoLIeH cpebl,
BECTH JIMAJIOT, OTKPBITO BbIPA)KaTh U OTCTaUBaTh CBOIO TOUKY 3PEHUS, BHICITYIINBATh
MHEHHE OIIMOHEHTA.

OCHOBBI JIEKTPOAUHAMMUMKM (20 v)

daexTpocraTuka (10 4)

DNEeKTpUUYECKU 3apsij. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsa. DIEKTPUIECKOe
B3aumoyieiicTeue. 3akon Kymona.
brusxooeticmsue u oanvrooeticmsue.
Hanpsk€HHOCTD U OTEHIMAN
AIEKTPOCTATUYECKOTO TOJISI, CBS3h MEKY
HUMH.

JInHuy HaNIpsKEHHOCTH U
SKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.
[IpuHIIUTT CyMePIIO3UITNH DIIEKTPUIECKHIX
nosieir. PaznocTs moreHmmanos. [/posoonuxu
U OUBIEKMPUKU 8 INEeKMPUUECKOM NOJle.
Onexkrpuueckas EMkocTs. Konnencarop.
DHepaus 31eKmpuyecKo20 nos.

JlaBaThb onpeneneHre MOHATUI: SJIEKTPUYECKUN 3apsi/l, DJIEMEHTAPHBII
AIIEKTPUYECKUH 3apsil, TOUEUHBIH AIEKTPUUYECKUH 3apsijl, CBOOOAHBIN SJIEKTPUUECKUI
3apAn, JIEKTPUYECKOE T0JIE, HANIPSIKEHHOCTD MIEKTPUYECKOTO MOJIs, JIMHAN
HaIPSHKEHHOCTH DIIEKTPUYECKOTO OIS, OMHOPOAHOE DIEKTPUYECKOE TI0JIE,
MOTEHIU A DJIEKTPUYECKOTO OJIsl, pa3HOCTh ITOTEHIMAIOB, DHEPI U DJIEKTPUYECKOIO
TI0JIs1, DKBUIIOTEHIIMAIbHAS TTIOBEPXHOCTD, MIEKTPOCTATUYECKAsT HHTYKLIHS,
MOJISIpA3ALUS JUIIEKTPUKOB, TUAJIEKTPUYECKAst IPOHUIIAEMOCTh BELIECTBA,
AIEKTPOEMKOCTh, KOHIEHCATOP.

PacrniozHaBaTh, BOCIIPOU3BOAMTH M HAOIIOJATh PA3IMUHbIE CIOCOOBI AJIEKTPU3ALUN
Ten. OOBICHATH SIBICHUE DJIEKTPU3allMU Ha OCHOBE 3HAHHMI O CTPOCHHMHU BELIECTBA.
OnuceBaTh U BOCIIPOU3BOJUTE B3aUMOICUCTBUE 3aPSIKEHHBIX TEJ.

OnucelBaTh NPUHIMI JAEHCTBUS dIEKTpoMeTpa. POopMyIMpOBaTh 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsi/ia, YCIOBUS €ro IPUMEHUMOCTH. COCTaBIISITh ypaBHEHHUE,
BBIPAKAOIIIEE 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3apsA/ia, B KOHKPETHBIX CUTYalHsX.
BeraucnsTe, HCHOB3ys COCTABIEHHOE YPAaBHEHHE, HEN3BECTHBIE BEIIMYHHBI.
®opmynupoBaTh 3akoH KyiioHa, yciioBus ero npuMeHuMOocTH. COCTaBIISITh
yYpaBHEHHE, BpIpaxkarolee 3akoH KyioHa, B KOHKPETHBIX CUTyalusax. Beraucisre,
UCIIOJIb3YSl COCTABICHHOE YPABHEHUE, HEU3BECTHBIC BEIMUMHBL. BBIYHACIATH
3HAYEHHUE HANPSHKEHHOCTH T10JIs1 TOYEYHOTO JJIEKTPUYECKOTO 3apsia, ONPENEATh
HaIlpaBJICHUE BEKTOpa HAIPsHKEHHOCTH B KOHKPETHOM cutyauuu. PopMynupoBaTh
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IPUHLIMII CYNIEPIO3ULNU IEKTPUUECKUX Mosie. OnpenensTs HallpaBlIeHuEe U
3HAUYEHHE PE3YNbTUPYIOIIEH HANPSKEHHOCTHU IEKTPUUECKOTO MOJISI CUCTEMBI
TOYEUHBIX 3aps/10B.

Ilepeuucnams ceoticmea TUHUL HANPANCEHHOCMU INEKMPULECKO20 NOJIAL.
N300paxkars 3J1eKTpUUYECKOE T0JIE€ C TOMOIIBIO JIMHUI HAPSXKEHHOCTH.
Pacnio3znaBath 1 U300paXkaTh JIMHUU HANPSHKEHHOCTH TOJIE TOUEYHOTO 3apsijia,
CUCTEMbI TOUEUHBIX 3apAI0B, 3aPSKEHHON TUNIOCKOCTH, ABYX (HECKOIbKUX
napajieNbHBIX MIIOCKOCTEH, wapa, cghepul, yurunopa, OJHOPOAHOTO U
HEOJIHOPO/HOI0 AJIEKTPUUECKUX TOJIEH.

Ornpenenars N0 JUHUSAM HAPSKEHHOCTH 3JIEKTPUYECKOTO OIS 3HAKU U XapakTep
pacnpeneneHus 3apsiioB.

Onucwvieamv nogedenue nposoOHUKOE U OUINEKMPUKOE  INeKMPOCMAMULECKOM Noe
HA OCHOB€ 3HAHUL O CMPOEHUU BeUjecmada.

Pacnosnasams u 6ocnpouzeooums aeieHus 31eKmpocmamuyeckol UHOYKYu u
ROAAPUZAYUU OUITIEKMPUKOB.

Teopemuuecku npeockazvléams HA OCHOBAHUU 3HAHULL O CMPOEHUU 8eUiecmad
nogeodeHue npo8OOHUKO8 U OUINEKMPUKOS 8 deKmpuyeckom none. O60cHo8vi8ams u
omecmaueams 8010 MOYKY 3PEHUSL.

Cocmaenams pasencmaa, c6:3v18aroujue HanpaNCEHHOCMb IJIEKMPULECKO20 NOJIA 8
OUINEKMPUKe C HANPAHNCEHHOCMBIO GHEUIHE20 INeKMPUUECcKo20 nois. Boruucname,
UCNONB3YSI COCMABIEHHOE YPABHEHUE, HeU38eCNHbLE GEIUYUHD.

Onucvieams npuHyun 0etucmausl I1eKmpoCcmamuiecKol 3auumal.

OnpenensTh NOTEHIMAI 3JIEKTPOCTaTUYECKOTO MOJIS B JAHHOW TOYKE MOJIst OJTHOTO U
HeCKONbKUX TOUEUHBIX AJIEKTPUUECKUX 3apSA0B, HOMEHYUANbHYIO IHEPLUIO
INEKMPULECKO20 3apa0d U CUCIeMbl INeKMPULECKUX 3aps1008, PA3HOCTh
MOTEHIIUAJIOB, pabomy 31eKmpoCmamuiecko20 noJis, HarpsHKeHHe B KOHKPETHBIX
CUTYalUsX.

CocTaBisITh ypaBHEHHUS, CBA3BIBAIOLINE HAMPSKEHHOCTD JIEKTPUUYECKOTO OIS C
Pa3HOCTBHIO MOTEHINAJIOB. BBIUNCIIATH, NCIIOIB3YSl COCTABIEHHOE YPAaBHEHUE,
HEH3BECTHbIE BeMUUHBI. M300pakaTh 3KBUIMOTEHLIUAIbHBIE TOBEPXHOCTH
AIIEKTpUYECKOro nosist. Pacro3HaBaTh U BOCIIPOU3BOIUTH SKBUIIOTEHIIMAIbHbBIE
MOBEPXHOCTHU TOJISl TOYEUHOTO 3apsi/ia, CUCTEMbI TOYEUHBIX 3apsAA0B, 3apsSHKEHHON
TUIOCKOCTH, JIBYX (HeCKOIbKUX) apalieIbHBIX TIOCKOCTEH, wapa, cgepuol,
YUnUHOpa, OTHOPOTHOTO U HEOTHOPOTHOTO HIEKTPUIECKUX moseil. OObICHATh
YCTPOMCTBO, IPUHIUN AEUCTBUS, IPAKTUIECKOE 3HAYEHUE KOHJEHCATOPOB.
BbrancnsaTe 3HaueHUs AIEKTPOEMKOCTH IIJIOCKOT0 KOHAEHCATOpa, 3apsaa
KOHJIEHCAaTOpa, HAIlPsDKEHHsI Ha 00K IKaX KOH/IEHCATopa, MapaMeTpoB IIIOCKOT0
KOHJEHCATOPa, JHEPIUH AIEKTPUUECKOTO MOJIS 3apsyKEHHOI0 KOHJIEHCATOpa B
KOHKPETHBIX CUTYallHsIX.

Paccuumvisamov 0bwyro émxkocms cucmemvl KOHOEHCAMOPOS.
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Haxonuts B IHTEpHETE U TOTOIHUTEIBHON JIUTEpaType HHPOPMALHIO 00 OTKPBITUH
AJIEKTPOHA, UCTOPUU U3YUEHUS DIIEKTPUUECKUX SBICHUNU. ['OTOBUTH IIpe3eHTalMK U
COOOLIEHHS 10 U3YYEHHBIM TeMaM (BO3MOYKHBIE TEMBI ITPEJCTABICHBI B YUEOHHKE).

3aKOHBI IOCTOSIHHOTO
Toka (8 u)

[TocTosiHHBIN nnekTpuyeckuil Tok. Cuna
toka. Conpotusienue. [locnenoBarensHoe u
napajuieIbHOE COSTUHEHHUS POBOHUKOB.
PaboTa 1 MomHOCTh TOKa. 3akoH J[koyis-
Jlena.

Onekrpoasuxyimas cuina (31C).

3akoH Oma 1S TOJTHOM 3JIEKTPUYECKOM
LIETH.

JlaboparopHbie pabOTHI:

1. ITocnenoBaTelbHOE U MapajlIeIbHOE
COCIMHEHUS TIPOBOHUKOB.

2. U3mepenue D/IC UCTOYHMKA TOKA.

Hccneoosanusi:.

1. Hccneoosanue 3a8ucumocmu Hanpsiicenus
Ha NOIOCAX UCMOYHUKA MOKA OM CUJIbL MOKA
8 yenii.

2. Uccnedosanue 3a8ucumocmu Cuibl mokd
yepes IAMNOUKY On HaANPANCEHUsI HA Hell.

3. Uccneoosanue nazpesanus 600vl
Hazpesamenem HeOOIbULOL MOUWHOCHIU.

JaBatb onpejiesieHue MOHATUN: SJIEKTPUUECKUN TOK, CHJIa TOKA, BOJIbT-aMIIepHast
XapaKTEePUCTHUKA, JJIEKTPUUECKOE COPOTUBIICHUE, CTOPOHHUE CUJIBI,
AIIEKTPOABIIKYILAs cuiia. [lepeunciiare ycnoBus CylieCTBOBAHUS AIEKTPUUECKOTO
ToKa. Pacrno3HaBarh v BOCIPOU3BOAUTD SBJICHUE DJIEKTPUUECKOT0 TOKA, NEHCTBUS
AIIEKTPUIECKOTO TOKA B IPOBOJAHUKE. OOBSICHITH MEXaHU3M SIBICHHI Ha OCHOBAaHUU
3HaHUI O CTPOCHHUH BEILIECTBA.

Cosz0asamb KomnvlOmepHvle MOOEIU INEKMPULECKO20 MOKA.

[Tonb30BaTbCs aMIEPMETPOM, BOJIBTMETPOM, OMMEmMpOM. YIUTHIBATH OCOOCHHOCTH
M3MEPEHHS] KOHKPETHBIM MPUOOPOM U TIpaBUJIa MOIKIIIOUESHHS B JJIEKTPUUECKYIO
LENb.

HccnenoBath SKCIEpUMEHTAIBHO 3aBUCUMOCTD CHIIBI TOKA B TPOBOJHUKE OT
HAIPSDKEHUS ¥ OT COMPOTUBIEHUS MPoBoIHUKA. CTPOUTh TpaduK BOIBT-aMIIEPHON
XapaKTEPUCTUKH.

dopmynupoBath 3aKkoH OMa JJ1s yJacTKa 1eTd, YCIOBUS €r0 MPUMEHHUMOCTH.
CocraBiATh ypaBHEHHUE, ONMChIBatOLIee 3aKOH OMa 1Sl y4acTKa LIeNH, B KOHKPETHBIX
CUTyalUsAX. BIUKMCIATh, UCIIONIB3YsI COCTABIIEHHOE YPaBHEHUE, HEM3BECTHbIE
3HAYCHUS BEJIMYMH.

PaccuuThiBaTh 00111€€ COMPOTHBIICEHNE yYacTKa €M TIPH MOCIIEA0BATEILHOM U
napayuieTbHOM COeIMHEHUSX POBOTHUKOB, NpU CMEULAHHOM COCOUHEeHUU
npOBOOHUKO08. BBITIOTHATH pacyeThl CUJI TOKOB U HAMPSHKEHUN B pa3NUYHBIX (B TOM
YUCJIE B CIIOKHBIX ) DJIEKTPUUECKHUX ETISX.

dopMyIrpoBaTh U UCIIONB30BaTh 3aK0H [xoyinsa-Jlenna. Onpenensts padboTy u
MOIIIHOCTb 3JIEKTPUUYECKOTO TOKA, KOJIMYECTBO TEIUIOTHI, BBIIEISIOMIEHCS B
MIPOBOJIHUKE C TOKOM, ITPH 33JJaHHBIX NTapaMeTpax.

dopmynmupoBath 3aKk0H OMa JJ1s OJTHOM IeTIH, YCIOBHS €T0 TPUMEHUMOCTH.
CocTaBnaTh ypaBHEHHUE, BEIpakaroliee 3akoH OMa JjIst TIOJTHOM 11eNH, B KOHKPETHBIX
cUTyalusix. PaccuuTbiBaTh, UCMONB3Ysl COCTABICHHOE YPABHEHUE, HEU3BECTHBIE
BEJIMYUHBI.

N3mepsTh 3HaUeHNE DIEKTPOABIKYIIEH CUJTBI, HAMIPSHKEHNE U CHUITY TOKA Ha y4acTKe
IIETH C TIOMOIIBIO BOJIBTMETPA, aMIIepMETpa U UPPOBHIX TATYNKOB HAMPSHKEHUS U
cuitbl Toka. CoOro1aTh MpaBuiia TEXHUKK O€30MacCHOCTH NP padoTe C UCTOUHUKAMHU
TOKA.

PaGoTaTh B mape, rpyIie mpu BBITIOJHEHUN MTPAKTUUECKUX 3a/IaHHM.

Haxonuts B nutepatype u uTepHeTe HHGOPMAIIHIO O CBSI3H YJIEKTPOMArHUTHOTO
B3aMMOJICHCTBYS ¢ XUMHUUECKUMHU PEAKITUSIMU U OMOJIOTMYECKUMU TpoIrieccamu, 00
MCIIOJIb30BAaHUU AJIEKTPUUECKUX SBJICHUH )KUBBIMU OPraHU3MaMU U T. 1.

["'0TOBUTH MpE3EHTAIMH U COOOIIECHHUS M0 U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI
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MIPEICTABJICHBI B YUCOHUKE).
Buinonnams dononnumenvusie ucciedosamensckue pabomol no u3y4eHHvlM memam
(603MOICHbIE MeMbL NPeOCMABIeHbL 8 YUeOHUKE).

JJIeKTPUYECKHUIl TOK B
pa3an4vHbIX cpeaax (2 9)

ODJIEKTpOHHAs MPOBOJAUMOCTb METAJUIOB.
3aBUCUMOCTB CONPOTUBIIEHUS ITPOBOIHHUKA
OT TEMIIEPATYPHI.

Ceepxnposooumocm b.

DJIEKTPUYECKUI TOK B MOJYIIPOBOJHUKAX.

CobcTBeHHas U TPUMECHAsk TPOBOAUMOCTH.

p-n-nepexon. I1onynpogoonuxoswlii 0uoo,
mpanzucmop. Ilonynposoonurogvie
npubopbi.

DJIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
Inexmponus.

DJIEKTPUYECKUH TOK B BaKyyM€ U raszax.
IInazma.

JlaBaTh omnpenencHre MOHATHI: HOCUTEIN JIEKTPUIECKOT0 3apsiaa, TPOBOIUMOCTb,
C8EPXNPOBOOUMOCHb, COOCTBEHHAS IIPOBOAMMOCTD, IPUMECHASI IPOBOIUMOCTbD,
AIIEKTPOHHASI TPOBOJIUMOCTb, TBIPOYHASI IPOBOJUMOCTb, P-N-TIEPEXO0]I, BAKyyM,
TEPMODIJICKTPOHHASI IMHUCCHSI, AIEKTPOJIH3, Ta30BbIi pa3psil, peKOMOUHAIINS,
MOHU3AIUS, CAMOCTOSATENBHBIN pa3psil, HECAMOCTOSATEILHBINA Pa3ps, niasmd.
Pacrio3naBaTh ¥ OMUCHIBATH SIBIICHUS TIPOXO0XKICHHUS DJIEKTPUIECKOTO TOKA Yepe3
MIPOBOJTHUKH, MTOJYITPOBOIHUKH, BAKYYM, DJICKTPOJIUTHI, Ta3bI.

KadecTBeHHO XapaKTeprU30BaTh AIICKTPUUYECKHI TOK B CpPEJie: Ha3bIBaTh HOCUTEIN
3aps0B, MEXaHU3M HX 00Pa30BaHMsI, XapaKTep JIBIKECHUS 3apSI0B B ICKTPUICCKOM
TI0JIC ¥l B €70 OTCYTCTBHUE, 3aBUCUMOCTD CHITBI TOKA OT HAIPSKCHHSI, 3aBUCHMOCTh
CHJIBI TOKA OT BHEIIHUX YCIIOBHIA.

Teopemuuecku npedckazvléams Ha OCHOBAHUU 3HAHULL O CMPOEHUU 8eUieCmBa
xapaxmep Hocumeretl 3apsa008 8 PA3IUUHbIX CPEOax, 3A8UCUMOCTIb CONPOMUBTIEHUS
NPOBOOHUKO8, NOJYNPOBOOHUKO U INEKMPOIUMO8 om memnepamypwl. IIpusooums
npuMepvl PuU3UYECKUX IKCNEPUMEHMOB, SAGNAIOUWUXCS KPUMEPUIMU UCTUHHOCTIU
meopemuyeckux npeockasanuii. O6OCHOBbLIBAMb U OMCMAUBAMb CEOU
NPeonoIOHCEHUS.

[TepeynciiiTh OCHOBHBIE TIOJIOKEHUS TCOPHH JICKTPOHHON TPOBOUMOCTH METAJLIOB.
BbrancnsaTs 3HaueHUs cpeiHel CKOPOCTH YHOPSAOYEHHOTO JBUKEHHS SJICKTPOHOB B
MeTaJljIe MO IEHCTBUEM DIIEKTPUIECKOTO MO B KOHKPETHON CUTYaIUH.
OnpenensiTh CONPOTUBICHHE METATUIECKOTO MTPOBOIHIKA TPU JTAaHHOU
TeMIeparype.

DKCnepumMeHmanbHo Uccie008ams 3a8UCUMOCTb CONPOMUBTEHUS MEMATIUYEeCKUX
NPOBOOHUKOG O MEeMNepamypbi.

IIpusooums npumepuvl c6epxnpo8OOHUKO8, NPUMEHEHUSL CBEPXNPOBOOUMOCHIU.
Ymounamo epanuyvl npumenumocmu 3axona Oma 6 843U ¢ Cyuwecmeosanuem
ABNIEHUS CBEPXNPOBOOUMOCTNU.

[TepeuucnaTb OCHOBHBIE MOJOXKEHUS TEOPHH IEKTPOHHO-IBIPOYHON MTPOBOAUMOCTH
MOJTYTIPOBOTHUKOB.

[TpuBOIUTE TPUMEPHI YUCTHIX TOTYIPOBOTHUKOB, IIOTYIIPOBOJIHUKOB C JJOHOPHBIMHU
U aKIENTOPHBIMU MTPHUMECSIMH.

DKCnepuMeHmanbHo UCCIe008amb 3A8UCUMOCTIL CONPOMUBTEHUA NOYNPOBOOHUKOE
om memnepamypbl u 0C8eujéHHOCU.

Obvsacuams meoputro npogooumocmu p-nN-nepexooa. llepeuuciamo ocho6Hble
ceoticmea p-N -nepexooa.

IIpumensams meopuro nPOBOOUMOCHU K ONUCAHUIO pabOmMbl OU0OA U MPAHZUCMOPA.
[TpuBOANTE MPUMEPHI UCTIOTH30BAHUS TOITYIPOBOIHUKOBBIX IPUOOPOB.
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Hepe‘-II/ICJ'ISITb yCJi0BUA CyI€CTBOBAHUA DJICKTPUYCCKOI'0 TOKAa B BAKYYMC. HpI/IMeHSITb
3HaHUS O CTPOSHUH BEIIECTBA JIJIsl OIIMCAHUS SIBICHUS TEPMOAIICKTPOHHON SMUCCHH.
OnwuceIBaTh MPUHIUI ICHCTBUS BAKYYMHOT'O JIN0/Ia, SJICKTPOHHO-ITY4EBOU TPYOKH.
[TprBOANUTE PUMEPHI UCTIONH30BAHUS BAKYYMHBIX TPUOOPOB.

OOBSICHITh MEXaHU3M 00pa30BaHMsI CBOOOHBIX 3apsIIOB B PACTBOPAX U pacIuiaBax
AIIEKTPOJIUTOB.

OnuceIBaTh 3aBUCUMOCTH CONIPOTHBIICHHSI AJIEKTPOJIUTOB OT TEMIEPATYPHI.
Teopemuuecku Ha OCHOBAHUU 3HAHULU O CIMPOEHUU BeljeCmB8a NPeOCKA3bl8aAmb X00
npoyecca snekmponusa. llpusooums npumepuvl u 0CHPOU3800UMb usuiecKue
IKCnepumMeHmaol, nodmeepmcéaiou;ue gvloenenue na aﬂekmpodax eewecmea npu
npoxo:)fC()eHuu AJIEKMPUHUECKO20 MOKA Hepes dJ1eKmpoium. Ymounamo cparnuysl
npumenumocmu 3akona Oma 0151 ORUCAHUS NPOXOAHCOCHUS ITIEKMPULECKO20 MOKA
uepes eKMpoIUMbL.

[TpuMeHSTh 3HAHUS O CTPOCHUU BEIIECTBA JJIsl ONTUCAHUS SIBJICHUS DIICKTPOJIN3A.
Cocmasname YpAasHeHUe, onucolearouee 3aKOH 3J1eKmpoiusd @apadeﬂ, o1
KOHKpemmubvlx cumyayuil. Boruuciame, ucnonvsys cocmasnentoe ypagHetue,
Heus8eCmHble 3HAYEHUsL BETUUUH.

[TpuBOAUTE PUMEPHI UCTIOIH30BAHUS ICKTPOJIU3A.

OOBsICHITh MEXaHU3M 00Pa30BaHMsI CBOOOTHBIX 3apsIIOB B Ta3ax.

HpI/IMCHﬂTB SHAaHUA O CTPOCHUHU BEIICCTBA AJId OIMMCAHUSA SIBJIEHUU
CaMOCTOSITENILHOTO 1 HECAMOCTOSITEILHOTO Pa3psIOB.

Pacnio3naBaTh, MPUBOAUTH MPUMEPHI, IEPEUUCTISITH YCIOBUS BOZHUKHOBEHUS
CaMOCTOSITEIILHOTO M HECAMOCTOSITEIIBHOTO Ta30BBIX Pa3psI0B, PA3IMUYHBIX THIIOB
ra30BbBIX Pa3psIOB.

[TpuBOIUTE MPUMEPHI UCTIOTB30BAHUS Ta30BbIX Pa3PsI0B.

Hepetmczzﬂmb OCHOBHbIE C8OUCMEa U obaacmu NPpUMEHEHUS NIA3MbL.

Pabomamuw 6 nape, epynne npu 8blnoiHeHUU UCCIE008AMENbCKUX pabom, npu
ocyujecmeaneHul meopemuideckux npeodCcKa3anull.

Haxonuts B muteparype u MHTepHETE HH(DOPMALIKIO 110 33JaHHOI TeMe.
[TepepabaTbiBaTh, aHATU3UPOBATH U MIPECTABIATh HH(OOPMAIIUIO B COOTBETCTBUHU C
IIOCTABJICHHBIMHU 3aa4YaMU.

I'oToBUTE MpE3CHTAaluU U COO6HI€HI/I$[ 10 U3Yy4YCHHBIM TEMaM (BOSMO)KHI)IG TEMBI
MPEJICTABJICHBI B y4eOHUKE)

Pe3eps (14)

11 xnacc (68 yacoB)

OCHOBBI DJIEKTPOJUHAMUKH (ITPOJOJKEHHUE) (9 1)

MarauTHoe moJie
(54)

MaruautHoe none. Maaykuns
MarHuTHOTO ToJisl. BEKTOp MarHuTHOM

WHIYKIIUH.
JlelicTBME MArHUTHOTO TOJIS1 HA POBOJHHUK C

I[aBaTL OMpCACIICHUC MOHATHUI: MAarHUTHOE oJIC, UHAYKIUSA MAarHUTHOTO I10JIA,
BUXpEBOE ToJIe, criia Amriepa, cuia JlopeHna, peppomMarHeTuk, JOMEH, TeMIeparypa
Kropu, macnumnas nponuyaemocms sewecmeaa.

I[aBaTL onpeaACICHUC CAVMHUIILI MHAYKIIUHW MArHUTHOT'O T10JIA.
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TOKOM U JBUXKYIIYIOCS 3apsKEHHYIO
YacTHUIly.

Cuna Amnepa. Cuna JlopeHia.
[IpaBuiio n1€BOM PYKH.

MarauTHbIE CBOKCTBA BEILIECTBA.
Macnumnas 3anucey ungopmayuu.
DnekmpousmepumenvHvie NPUOOPYL.

JlabGopartopHnast pabora:
W3mepenue cuibl B3aUMOJICHCTBUSI MATHUTA
U KaTYIIKH C TOKOM.

[IepeuncnaTb OCHOBHBIE CBOMCTBA MATHUTHOTO TTOJIS.

N3006paxaTh MarHUTHBIE JINHUU TOCTOSTHHOT'O MarHuTa, IpsMOro MpOBOIHUKA C
TOKOM, KaTYIIKH C TOKOM.

Hab6nronaTe B3aumMo1eiicTBUE KAaTYIIKU C TOKOM M MarHuTa, MarHUTHOM CTPEJIKU U
MPOBOJIHUKA C TOKOM, JIEHCTBUE MarHUTHOTO OJISL Ha JBMXKYIIYIOCS 3apsiKECHHYIO
YacTHUILY.

dopmynrpoBaTh 3aKOH AMIiepa, Ha3bIBaTh IPAHULIBI €70 IPUMEHUMOCTH.
OrnpenensaTs HanpaBJICHUE TUHUNA WHIYKIIMA MarHUTHOTO TOJIsl C TOMOILBIO MPaBHIIa
OypaBumMKa, HallpaBJIECHUE BEKTOPOB CHJIbI AMIiepa u cuiibl JIopeHiia ¢ moMoIibio
MIpaBuJIa JIEBON PYKHU.

[TpumensTh 3aKoH AMIiepa U GopMyIty AJisl BEIUMCIeHHs cuiibl JIopeHia mpu
pellIeHny 3a1au.

Obvacuams npuHyun pabomsel YUKIOMpoHa u Macc-cnekmpozpaga.

[lepeyucnarh TUIBI BELIECTB IO MAarHUTHBIM CBOMCTBAM, Ha3bIBaTh CBOICTBA JIHa-,
napa- 1 ¢eppoMarHeTHKOB.

W3mepsTh crity B3auMOICUCTBHS KaTYIIKK C TOKOM M MarHura.

Hccnedosamv maznummusie c8olicmea mei, U320mMosNeHHbIX U3 PASHLIX MAMEPUAos.
PaGorate B mape nmpu BHINOTHEHUH MPAKTUYECKUX 33aJJaHUH, B ITape U IPYyIIe Mpu
pelIeHny 3a1ay.

ObvsacHamb npUHYUN Oeticmeust 21eKmpouUsMepumenbHbix npubopos,
2POMKO2080pUMEISL U INLeKMPOOBULAMEIIAL.

Haxoauts B muteparype u MHTepHETEe HHOpManuio o BkIaae Ammepa, JlopeHia B
M3Yy4E€HHE MarHUTHOTO MOoJIs, pycckoro ¢usuka CtoneToBa B UCCIEI0BaHUE
MarHUTHBIX CBOMCTB (pEppOMArHeTHUKOB, O MPUMEHEHHUH 3aKOHa AMIIepa,
MPaKTUYECKOM HCIIOIb30BaHUU JEHCTBUSI MAarHUTHOTO MOJISI HA IBMIKYIIMIICS 3apsi,
00 yCKOpUTEINAX dJIEMEHTAPHBIX YaCTHII, O BKIIAJe POCCUNCKHUX YUEHBIX B CO3/IaHUE
YCKOPHUTEJIEH dJIEMEHTAPHBIX YacTHII, B TOM yHciie B OObeTMHEHHOM HHCTUTYTE
anepHbix ucciaenosanuii (OUSAN) B r. /lyOne u Ha agponHom kosutaiinepe B LIEPHe;
00 ucnonp30BaHNU (PEPPOMATHETHKOB, O MATHUTHOM I10JIe 3eMITH.

['OTOBUTH MpE3eHTAIMH U COOOIICHUS 110 U3yYECHHBIM TeMaM (BO3MOXHBIE TEMBI
MIPE/ICTABJICHBI B YICOHHKE).

JIEKTPOMArHUTHasA
HHAYKIHSA (4 1)

SIBneHre HNeKTPOMArHUTHON WHIYKITUH.
MarnuThsii notok. IIpasuno Jlenna. 3akon
DIIEKTPOMArHUTHOU WHIYKIIHH.
DNIEKTPOMarHuTHOE TOJIE.

Buxpesoe snekmpuueckoe none.
[IpakTUueckoe MpuMEHEHNE 3aKOHA
AIIEKTPOMATrHUTHOW WHIYKIIHH.
Bosnuxnosenue 3/]C unoyxkyuu 6
OBUNCYUIUXCSL NPOBOOHUKAX.

JlaBaTh onpeneneHne MOHATUI: ABJICHHUE dJEKTPOMAarHUTHOW WHTYKIINH, MarHUTHBII
notok, IJ1C UHAYKIIMH, UHIYKTUBHOCTh, CaMOMHAYKIHS, J/C caMOMHIyKITU Y.
Pacnio3znaBaTh, BOCIIPOU3BOIUTE, HAOMIOAATH SIBIICHUE YJICKTPOMAarHUTHON UHTYKITUH,
MOKA3bIBaTh MPUYHMHHO-CIICJICTBEHHBIE CBSI3U NP HAaOMI0IeHNUH siBNeHus. Habmonars
Y aHAJIM3UPOBATH SKCIIEPUMEHTHI, IEMOHCTPUPYIONIME TpaBuiio JleHma.
®opmynupoBath npaBuiio JIeHa, 3aK0H AJIEKTPOMArHUTHON MHIYKIIUH, HA3bIBATh
TPaHULIbl €r0 MIPUMEHUMOCTH.

Uccnenosars siBIIeHUE AIEKTPOMArHUTHOW MHIAYKIIUH.

Ilepeuucnams ycnoeus, npu KOMoOPwvIX B03HUKAEM UHOYKYUOHHBIU MOK 8 3AMKHYMOM
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SIBiieHME CAMOMHIYKIIUY.
NHIyKTUBHOCTbD.

DOHeprusi MarHuTHOTO TOJIS TOKA. JHepaus
9JIEKMPOMASHUMHO20 NOJIA.

JlaGopaTtopHast pabora:
HccnenoBaHue sIBICHUS JIEKTPOMArHUTHON
WHIYKIIWH.

Koncmpyuposanue:
Koncmpyuposanue sanekmpoosucamensi.

KoHmype, kamyuixke. Onpeoensims pojib JHCee3H020 CePOeUHUKA 8 KAMYUIKe.
Hzo6pacxcams epaghuuecku enewinee u uHOYKYuoHHoe machumuslie noas. Onpeoensimo
Hanpasienue UHOYKYUOHHO20 MOKA 8 KOHKPEMHOU CUMyayul.

OOBSICHITh BOSHUKHOBEHHE BUXPEBOTO AJIEKTPUIECKOTO TOJIS U DJIIEKTPOMATHUTHOTO
nosist. Onucvieams npoyecc 03HukHogenus: IC uHoyKyuu 8 08UNCYUWUXCS
NPOBOOHUKAX.

IIpeocmasnsime npunyun Oeticmeusi 31eKmpo2eHepamopa u I1eKmpoOUHAMULECKO20
MUKpogoua.

PaGorats B mape u rpyIie npy BEITOTHEHUH MPAKTUYCCKHUX 33JaHUH, IJITAHUPOBATh
9KCIICPHMEHT.

[lepeuncisiTe TpUMEPHI HCIIOJIB30BAHMS SBJICHUS DJICKTPOMArHUTHON MHIYKIIWH.
Pacnio3naBaTh, BOCIIPOU3BOIUTE, HAOIFOIATh SBIICHHUE CAMOMH/IYKIIUH, ITOKA3bIBATh
MIPUYHMHHO-CJICICTBEHHBIC CBSI3U MPU HAOIIOICHUH SIBIICHUS.

dopmynupoBaTh 3aKOH CAMOMHIYKIIMH, HA3bIBATh TPAHUIIBI €TI0 IPUMEHUMOCTH.
[TpoBOIUTH aHAIOTHIO MEKIY CAMOMHIIYKIIMEH U MHEPTHOCTBIO.

OnpenensaTh 3aBUCUMOCTh HHAYKTHBHOCTH KaTYIIKA OT €€ JUTMHBI U TUTOIIA !
BHUTKOB.

OnpenensTh B KOHKPETHOM CUTYyallMH 3HAYEHUS: MAarHUTHOTO 1moToka, DJIC
unaykuun, I C unoykyuu 8 osudsxcywuxcs npogoonuxax, IJIC caMOMHAYKIINH,
WHIYKTUBHOCT, JHEPIUIO IJIEKMPOMASHUMHO20 NOJIL.

Haxonauts B muteparype u MHTepHETE HH(DOPMAIINIO 00 UCTOPUU OTKPBITHS SBICHUS
AIIEKTPOMArHUTHOM MHAYKIIMH, O BKJIaJle B U3YUEHHUE ITOTO SBJICHHS POCCUICKOTO
¢uzuka 3. X. JleHua, o 60ps0€e ¢ IpOSABICHUSAMH 3JIEKTPOMAarHUTHON UHIYKIIUU U €€
WCIIOJIb30BaHUH B TIPOMBIIUICHHOCTH. [ OTOBUTH NMPE3EHTAI[UN H COOOIICHHUS T10
M3YYEHHBIM TeMaM (BO3MOKHBIE TEMBbI MPEACTABICHBI B YUeOHUKE).

KOJIEBAHUA U BOJIHBI (15 1)

MexaHunyeckue
KoJsie0anus (3 )

Mexannueckue KojieOaHusl.

CBoOoanbie Kosebanusi. MaTeMaTHYECKUN 1
npyXKUHHBINA MasTHUKH. [IpeBpaienHus
SHEPTUH MPHU KoJeOaHsIX. AMIUTUTYIA,
MepuoI, 4acToTa, (haza KoJIeOaHUH.
BrinyxaeHHble KoebaHusl, pe30HaHC.

JlaGopatopHas pabora:
Omnpenenenne yCKOpeHNs: CBOOOTHOTO
naJIeHUs TP IOMOIIIH MasiTHUKA.

Uccnenosanue:
[Ipu 3aTyxanuu KoyeOaHUN aMILTUTY 1A
00paTHO IPONOPIMOHATIbHA BpEMEHHU.

JlaBaTh ompenesicHUe MOHATHI: KoJieOaHus, KoieOaTelIbHas CUCTEMa, MEXaHHIECKHE
KoJieOaHus, TapMOHUYECKHE KOJIeOaHus, CBOOOHBIE KOJIeOaHusI, 3aTyXaroI1e
Kosie0aHusl, BRIHYKIEHHBIC KOJIeOaHusl, pe30HAHC, CMEIIEHUE, aMIUTUTY/a, IEPHOI,
4acToTa, COOCTBEHHAs 4acToTa, (hasa.

Ha3zbiBaTh yci0BUsI BOSHUKHOBEHUSI KojiebaHui. [IpuBoauTs npumepsl
KOJIEOATEeIIbHBIX CUCTEM.

OnuceIBaTh MOJICTH «IIPYKUHHBIA MasSTHUKY», «<MAaTE€MAaTUICCKUN MasITHHK.
[Tepeuncnars BUIbI KOIEOATETHHOTO JBUKEHHS, UX CBONUCTBA.

Pacrio3naBath, BOCIIPOU3BOIUTE, HAOIIOAATh TAPMOHHYECKHE KOJIeOaHs, CBOOOIHbIC
KoJIeOaHus, 3aTyXaroIIre KoJieOaHus, BIHYK/ICHHBIC KOJICOaH!s, pe30HAHC.
[Tepeuucnars crocoObl MOMyueHUs: CBOOOIHBIX U BEIHYKICHHBIX MEXaHHUECKUX
konebanuii. CocTaBnsATh YpaBHEHUE MEXaHUYECKUX KOIeOaHuH, 3aiChIBATh €T0
pemienue. OnpenensTs N0 YpaBHEHUIO KOJIEOATEIbHOTO JBUKEHUS TapaMeTphl
Kosie0aHuM.
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[TpencraBisaTh rpadu4ecKy 3aBUCUMOCTh CMEIICHUS, CKOPOCTH U YCKOPEHHSI OT
BPEMEHH INPHU KOJIEOAHUSIX MAaTEMATHUYECKOT0 U MPY>KUHHOTO MAsITHUKOB.
Omnpenensats no rpaduKy XapakTepUCTUKU KOJIeOaHUM: aMILUTUTYy, IEPUO U
YacToTy.

H3z00pasxcams epaguuecku 3a8UCUMOCTb AMRAUMYObL BLIHYHCOEHHBIX KOEOAHUL OM
yacmomol 8bIHYHCOarOwell cunvl. AHanu3uposams usMeHeHue OaHHo20 epaguxa npu
USMEeHeHUU mpenusl 8 cucmeme.

BBIUUCIIATE B KOHKPETHBIX CUTYalUsAX 3HAUYCHHS MIEproia KoJeOaHuit
MaTeMaTHYECKOTO WM MPYKUHHOTO MasiTHUKA, SHEPTUN MasiTHUKA.

OOBSICHATH MPEBPALLEHUS SHEPTUU TTPH KOJIeOaHUIX MAaTEeMaTUYECKOT0 MasgTHUKA U
rpy3a Ha Mpy>KuHe.

Hccneoosams 3asucumocms nepuooa Koiebanuii Mamemamuyecko2o Masmuuka om
€20 ONIUMbL, MACCHL U AMNIUMYObL Koebanul. Mcciedosams 3a8UcCumocms nepuooa
KOJeOaHUll 2py3a HA NPYAHCUHE OM MACCbL 2PY3a U HCECMKOCTNU NPYIHCUHBL.

PaGotate B mape u rpyIime npu pemieHuu 3a7a4 U BhIIOJIHEHUN TPAKTHUECKUX
3aJIaHH, NCCIEA0BaHUH, INIAHUPOBATh HKCIIEPUMEHT. BecTn THCKycCcHIo Ha TEMy
«Ponb pe3oHaHca B TEXHUKE U OBITY.

Haxonauts B muteparype u MHTepHeTe nHdopmairio 06 UCIoIb30BaHUN
MEXaHUYECKUX KojieOaHui B MpUOOpax reojaoropas3Besiky, yacax, Kauemsx, Ipyrux
yCTpoMcTBax, 00 UCIOIB30BAHUM B TEXHUKE M MY3BIKE pe30HAHCA U 0 OOpb0e C HUM.
["'0TOBUTH NMpe3eHTALUU U COOOLIEHNS IO U3YYEHHBIM TeMaM (BO3MOYKHBIE TEMBI
IPE/ICTaBJIECHbI B yUeOHUKE).

Pemats 3amaun. KoHTpOIMpOBaTh penieHne 3a1a4 CaMiM U IPYTUMH YYAIIMUCS.

DJIEKTPOMarHuTHhIE
KkoJiedanus (5 u)

DNeKTpOMarHuTHbIE KOJIeOaHusI.
KonebaTenbHbIi KOHTYP.

CBO6OI[HBI€ OJICKTPOMArHUTHBIC KoJIeOaHMSI.

Asmoxkonebanus. Bvinyscoennvle
IeKMPOMASHUMHbIE KONEOAHUSL.
IlepemeHHBIH TOK.

Konoencamop u kamywia 6 yenu
nepemenHo2o moka. Pezonanc 6 yenu
nepemeHH020 moka.

Dnemenmapuas meopus mpaucgopmamopa.

Ilpouszsoocmeo, nepedaua u nompebierue
NEKMPUYECKOU FHEPUU.

Konucmpyuposanue:
Koncmpyuposanue mpancgopmamopa.

JlaBatb onpeneneHre MOHATHI: AJIEKTPOMAarHUTHBIE KOJieOaHusl, KoJieOaTeIbHBIN
KOHTYp, CBOOOIHBIE AJIEKTPOMAarHuTHbIE KOJeOaHusl, agmoxoiedanus,
aemokonebamenvbHas cucmemda, BBIHYKJICHHbBIE TIEKTPOMarHUTHBIE KOJIeOaHMUs,
MEPEMEHHBIH NEKTPUUECKUI TOK, aKTUBHOE CONPOTUBIIEHUE, UHOYKMUBHOE
conpomugnenue, EUKOCMHOE CONPoOmMusieHue, NoaHoe COnpomueieHue yenu
nepemeHH020 mokKa, NeNCTBYIOIee 3HaUeHUE CUIIBI TOKa, JeMCTBYIOIee 3HAaUCHHE
HarnpspKeHus, TpanchopmaTop, KOdPPHUIUEHT TpaHCHOPMALIHH.

N300paxkaTh cxemy Koje0aTebHOr0 KOHTYpa M OMKCHIBATh MPUHIUI €r0 PabOTHI.
Pacmo3naBatk, BOCIIPOU3BOINTH, HAOIIOATh CBOOOTHBIE SJIEKTPOMArHUTHBIE
KOJIe0aHUsl, BbIHYHCOCHHbLE DTIEKMPOMACHUMHbLE KONeDAaHUsl, Pe30HANC 8 Yenu
nepemeHH020 MoKa.

AHaIM3UPOBATh MPEBPAIICHUS SJHEPTUH B KOJIeOaTeIbHOM KOHTYpE MpH
AIIEKTPOMArHUTHBIX KOJIEOAHUSIX.

[IpencraBisaTh B BUE rpadUKOB 3aBUCUMOCTD 3JIEKTPUUECKOT0 3apsia, CUIIbl TOKa U
HaINpsDKEHUs. OT BPEMEHH MPH CBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJIeOaHHSIX.
Omnpenensts no rpaduky KojeOaHui XapaKTepUCTUKU: aMILTUTYy, IEPUO U
4acToTy.
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Ilposooumu ananocuro mexncoy mMexaHuuecKumu u 31eKmpoMacHUMHbIMU
KoneOanusamu.

3anuceiBaTh hopmyiny TomcoHa. Beraucisats ¢ momoibio ¢hopmyssl TomcoHa
MIEPHUOJ] ¥ YaCTOTY CBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJICOAHUH.

Ornpenensts NepUo/l, 4acTOTy, aMILTUTY 1y KOJIeOaHHI B KOHKPETHBIX CUTYyaI[UsIX.
Hccnedosams snekmpomacHummuble Koieoanusl.

Ilepeuucnams ceoticmea agmokonedanuil, A6MOK01e0AmelbHOU CUCTIEMDbL.
Tlpusooumuv npumepovl agmokonrebAmenbHuIX CUCEM, UCNOIb308AHUS
asmoxoiebanull.

OOBSICHITH PUHIIMII ITOJIYYCHUS IEPEMEHHOT0 TOKa, YCTPOWCTBO reHeparopa
MIePEMEHHOTO TOKa.

Ha3zbiBaTh 0COOCHHOCTH MTEPEMEHHOTO JIEKTPUIECKOTO TOKA HA YYaCTKE HEIH C
PE3UCTOPOM.

Has3zvieams ocobennocmu nepemenno2o 31eKmpuiecko20 moKka Ha y4acmke yenu ¢
KOHOEHCAmopoM.

Has3zvisams ocobennocmu nepemennoco 31eKmpuiecko20 moKka Ha y4acmke yenu ¢
Kamywrou UHOYKmMU8HOCMU.

3anuceiBaTh 3akoH OMa JIJ1s1 1IeTH TePEMEHHOTO ToKa. HaXo1uTh 3HaUYCHUS CHUJTBI
TOKa, HAMPSKEHUS], aKTUBHOTO COTIPOTUBIICHUS, UHOVKIMUBHO20 CONPOMUBTEHUS,
EMKOCMHO20 CONPOMUBIEHUs, NOJIHO20 CONPOMUBIEHUs TIETTH TIEPEMEHHOTO TOKa B
KOHKPETHBIX CUTYaIIHsIX.

BoruncnsaTs 3HaueHuss MOITHOCTH, BBIACIISIFOLIEICS B LIENIH TEPEMEHHOTO TOKa,
JIEMCTBYIOIIME 3HAUYCHUSI TOKA U HATIPSDKECHUS.

Ha3zvieamo ycnosus 603nukHo6eHUs: pe30HaAHCA 8 yenu nepemeHHo20 moxda.
OnuceIBaTh YCTPOMCTBO, MPUHIIUT ACUCTBUS U IPUMEHEHHUE TpaHchopMaTopa.
Buiuucnams xosghguyuenm mpancghopmayuu 6 KOHKpemHvIX CUMYAYUSIX.
Haxoauts B nuteparype u MHTepHeTe nHpOpMaIKIO 0 OTyYeHHUH, NIepeiade u
HCIIOJIb30BaHUU TTIEPEMEHHOTO TOKa, 00 UCTOPUH CO3/IaHUS U IPUMEHECHU T

TpaHC(I)OpMaTOpOB, UCNOJIb306AHUU PE30OHAHCA 68 Yenu NEPEMEHH0c0 moka u o 60pb6€

¢ HUM, yCTieXax M mpoOaemMax 3JIeKTPOIHEPTeTUKH.

Cocmasnams cxemol npeoopaszosanusi snepeuu na TOL u I'DC, a maxoice cxemy
nepeoadu u nompeo.neHus 31eKmposHep2uu, Ha3bIBaTh OCHOBHBIX MOTpeOuTenen
AIIEKTPOIHEPTUU. [lepeuucisims npuyuHbl NOMeEPsb IHEPLUU U BOZMONCHOCMU 015
nosvluleHus I¢ghexmusHocmu eé ucnoIb306aHU.

Bectu auckyccuto o nosib3e U Bpeae 3JIeKTPOCTaHINM, apryMeHTUPOBATh CBOIO
MTO3UIINIO, YMETh BBICTYIIUBATh MHEHUE JPYTHX YIaCTHUKOB.

['OTOBUTH MpE3EHTAIMH U COOOIIECHHUS M0 U3YYCHHBIM TeMaM (BO3MOXKHBIE TEMbI
MIPEJICTABJICHBI B YICOHUKE).

MexannyecKue BOJHBI
(ER))

Mexannueckue BosHbIL. [lonepeyunbie u
MPOJOJIbHBIE BOJIHBI. DHEPIHs BOJIHBI.

I[aBaTB OIMpCACIICHUC MMOHATHH: MEXaHMYeCKas BOJIHA, ITIOIIEpEYHAas BOJHA,
MMpoaoJbHAasA BOJIHA, CKOPOCTh BOJIHBI, JJIMHA BOJIHEL, (1)333 BOJIHBI, nJIOCKAsl 60JIHA,
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Humepgepenyus u oupparxyus 601H.
3BYKOBBIC BOJIHBI.

80IHOBASI NOBEPXHOCMb, (PPOHM B0JIHbL, /1YY, 3BYKOBAs BOJHA, TPOMKOCTH 3BYKa,
BBICOTA TOHA, TEMOP, OTPaKEHUE, TIPEIOMIICHUE, TIOTJIOIICHUE, UHTep(hEepEHITH,
ougparyus, norspuzayusi MEXaHMIECKUX BOJIH, KOT€PEHTHBIE UCTOUYHUKH, CTOSYAs
BOJIHA, aKyCTUYECKHUI PE30HAHC, INIOCKOMOJIIPU30BaHHAs BOJIHA.

[Iepeuncnars CBOMCTBA MEXaHUYECKUX BOJH. Pacno3HaBaTh, BOCIIPOU3BOAUTD,
HaOII0aTh MEXaHMYECKUE BOJIHBI, TOTIEPEYHBIC BOJIHBI, MPOJOJIbHBIE BOJIHEI,
OTpaKeHHUE, IPEIIOMJICHUE, MOTJIONIEHUEe, HHTEPPEPEHITUIO, Oupparyuio u
NOAPU3AYUI0O MEXAaHUYECKUX BOJIH. Ha3pIBaTh XapaKTE€pUCTUKH BOJIH: CKOPOCTb,
94acToTa, JUIMHA BOJIHEI, pa3HOCTh (pa3. OnpeaensaTs B KOHKPETHBIX CUTYaIUsIX CKOPO-
CTH, YaCTOTHI, JUTMHBI BOJIHBI, Pa3HOCTH (ha3 BOJIH.

3anucvieamsv u cocmasnims @ KOHKPEMHbIX CUMYAYUsX YPAGHeHUe 2apMOHUYECKOU
bezywell 80JIHbL.

Haxonuts B muteparype u MaTepHETE HHDOpPMAIHIO 0 BO30YXKICHNH, TIepeade u
MCIIOJIb30BaHUU 3BYKOBBIX BOJIH, 00 HCIIOIb30BAaHUH PE30HAHCA 3BYKOBBIX BOJH B
MY3bIKE U TEXHUKE.

Bectu nuckyccuto o mosib3e u Bpeae BO3ACHCTBUS Ha YEI0BEKA 3BYKOBBIX BOJIH,
apryMEHTHPOBATh CBOIO MO3UIIMIO, YMETh BBICTYIIUBATh MHEHUE APYTUX
YYaCTHUKOB.

['OTOBUTH Mpe3eHTAIH U COOOIIECHHUS MO U3YYSHHBIM TeMaM (BO3MOXKHBIE TEMBI
IIPEJICTaBJICHbI B YUEOHHUKE).

JIEKTPOMarHuTHhIE
BOJIHBI (4 4)

DIIeKTPOMarHuTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.

Buxpeoe anekrpudeckoe noiue. Ceoticmea
INEeKMPOMASHUMHBIX 60.1H. Jlana3oHbl
AIIEKTPOMAarHUTHBIX U3IYy4EHUH U UX
IIPAKTUYECKOE IIPUMEHEHHUE.

Tpunyunel paouoceazu u menesuoeHus.

JlaBaTh ompenesicHre MOHATHIA: JICKTPOMAarHUTHOE IT0JIe, BUXPEBOE JIEKTPHIECKOE
T0JI€, JIEKTPOMArHUTHBIC BOJIHBI, CKOPOCTh BOJIHBI, [UTMHA BOJIHBI, (pa3a BOJIHBI,
BOJIHOBAsI TOBEPXHOCTh, )POHT BOJIHBI, JIy4, IFIOTHOCTh MIOTOKA U3JTY4YCHUS,
TOYCYHBIA UCTOYHUK U3TyUEHUs, OTPaKEHHUE, TPEIIOMIICHHE, TTOTJIOICHHUE,
uHTephepeHIms, TUPaKIHs, TONEPEUHOCTD, MOIAPU3AIUS IICKTPOMATHUTHBIX
BOJTH, PaJINOCBSI3b, PAIMOJIOKAIINS, AMILTUTYIHAS MOAYJISALHUS, IETCKTUPOBAHNUE.
OOBACHATH B3aMMOCBSI3b TIEPEMEHHBIX JIEKTPUIECKOTO ¥ MATHUTHOTO TIOJICH.
PucoBats cxemMy pacpoCTpaHeHHUs JIEKTPOMArHUTHOM BOJIHBL. [lepeuncsaTs
CBOWCTBA M XapaKTEPUCTHKH JIEKTPOMATHUTHBIX BOJTH.

Obvacuams npoyeccol 8 OMKPLIMOM KONeOaAmMenbHOM KOHMYpe, NPUHYUN U3TYUEeHUs U
peaucmpayuu 31eKmpoMacHUMHbBIX 80.IH.

Pacro3naBath, HaOIIOJATh JIEKTPOMArHUTHBIC BOJIHBI, H3IyYEHUE, TPHEM,
OTpaKeHHUeE, IPEIOMIICHUE, TOTJIONEHNEe, HHTEPPEPECHITHIO, TUDPAKIIUIO 1
MOJISIPU3AIIUIO DJICKTPOMATHUTHBIX BOJIH.

BBIUUCIIATE B KOHKPETHBIX CUTYAlUsAX 3HAYCHHS XapaKTEPUCTHK BOJIH: CKOPOCTH,
YaCTOTHI, JUTMHBI BOJIHBI, PA3HOCTH (a3, 21youHy paouoiokayuu.

Cpasnusamv mexanuueckue u 1eKmpoOMASHUMHbLE BOJIHbL.

ObvscHAMb NPUHYUNDBL PAOUOCES3U U TeNe8UOEHUS.

ObvsacHaAmb NPUHYUNBL OCYUeCMBIeHUSL NPOYECCO8 MOOYIAYUU U OeMeKMUPOBAHUSL.
H3z00pascamsb npunyunuanvhsvie cxemovl paouonepedamiurd U paduonpuémMHuKa.
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Ocywecmanamo paouonepedady u paouonpuém. O0vACHAMb NPUHYUNBL nepeoayu
u3006padicenuss meienepedamuuKom U NPUHYUNbL NPUEMA U300PadiCeHUs
MenesU30POM.

HccnenoBaTh CBOKWCTBA 3JIEKTPOMATHUTHBIX BOJH C MTOMOIIBI0 MOOUIILHOTO
tenedona. Ha3piBaTh U OMMCHIBATH COBPEMEHHBIC CPEIICTBA CBS3H.

Beinensars posie A.C. [TomoBa B M3y4eHUH 3JICKTPOMArHUTHBIX BOJH U CO3JJAaHUU
panuocBs3u. OTHOCUTBCS C YBOXKEHUEM K YUEHBIM M UX OTKPBITHSAM. OOOCHOBBIBATH
B2XHOCTh OTKPBITHS 3JICKTPOMATHUTHBIX BOJIH IS PA3BUTHS HAYKH.

Haxomuts B muteparype u MaTEpHETE HHDOPMAIIHIO, TO3BOJISIFOIIYIO OTBETHTH Ha
MIOCTAaBJICHHBIC BOIIPOCHI IO TEME.

PaGoTath B nape u rpyre npu peiieHu  3a/1a4 U BHITOJTHEHUN TPAKTUIECKUX
saganuid. Haxooums 6 aumepamype u Mnmepneme ungopmayuro o 6030yaicoeHuu,
nepeoaue u UCNOIb308AHUU INEKMPOMASHUMHBIX 801H, 00 onvimax I epya u ux
3HAYEHUU.

BecTu quckyccuio o ojib3e | BpeJie UCIOJIb30BaHMS YSIOBEKOM 3JIEKTPOMArHUTHBIX
BOJIH, apTyMEHTHUPOBATH CBOIO TIO3UIINIO, YMETh BBICTYIIIMBATH MHCHHE JPYTUX
YYaCTHUKOB. [ OTOBHTH MPE3CHTAIIMH U COOOIIEHUS 110 U3YYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPEJICTABIICHBI B YUCOHHKE).

OIl

THKA (17 u)

CBeToBbBI€ BOJIHBI.
I'eomerpuueckass u
BoJIHOBasi onTuka (10 4)

I'eomerpuueckas ontuka. [Ipsmonuneninoe
pacIpocTpaHEeHue CBETa B OJHOPOAHOU
cpenie. 3aKOHBI OTPAXKEHMSI U ITPETIOMIICHUS
ceeta. [lonHoe otpaxkenue. OnTuyueckue
puOOpHI.

BoHOBBIE CBOMCTBA CBETA.

CkopocTb cBeta. UHTepdepenus cera.
KorepentHocTh BosH. udpakuus ceera.
[Tonsipuszanus ceera. Jlucnepcus cera.
IIpakTHueckoe MpUMEHEHHE
IIEKTPOMAarHUTHBIX U3Ty4EHHH.

JlaGopaTopubie pabOTHI:

1. Onpenenenue moKaaresi MPEJTOMICHUS
Cpeabl.

2. N3mepenue GOKyCHOTO PaCcCCTOSHHS
cobuparote u pacceusaroweli TAH3.

3. Onpezenenuie IJIMHBI CBETOBOW BOJHBI.
4. Oyenka uH@opmayuoHHoU EMKocmu
komnaxm-oucka (CD).

JlaBaTh onpeaeneHue MOHATHIL: CBET, TEOMETPUYECKas ONTHKA, CBETOBOM JIyY,
CKOpOCTb CBETA, OTPAKEHUE CBETA, IPEJIOMIICHUE CBETA, IIOJTHOE OTPAKEHUE CBETA,
YTOJI ITaJICHUs, YTOJ OTPAKEHUS, YTOJ IPEIOMIIEHUS, OTHOCUTEIIBbHBIN IT0KA3aTellb
npesoMiieHus1, aDCOIIOTHBIN MOKa3aTeb NPeIoMIICHHS, TUH3a, POKYCHOE
paccTosiHUE JINH3bI, ONITUYECKAas CUJIa JIMH3bI, IUCIIEPCUsI CBETA, HHTEP(EPEHIIUS
cBeTa, nudpakius cBeTa, TuppaKIMOHHAs PEIIETKA, TONMSPU3AIUs CBETa,
€CTECTBEHHBIN CBET, IUIOCKOIOJISAPU30BAHHBIN CBET.

OnuceIBaTh METOJIbI U3MEPEHUSI CKOPOCTH CBETA.

[Tepeuncnars CBOMCTBA CBETOBBIX BOJIH.

Pacnio3naBaTh, BOCIIPOU3BOIUTH, HAOMIOAATh PACTIPOCTPAHEHHE CBETOBBIX BOJH,
OTpakeHHe, IPeIoMIIEHUE, IOTJIOIIEHHE, AUCTIEPCHI0, MHTep(depeHLno, TU(PPAKIIHIO
Y TIOJISIPU3ALUIO CBETOBBIX BOJIH.

@opMyUpOBATH NPUHLHUI [ FOUTEHCa, 3aKOHBI OTPAKEHUS U IPETOMIIEHHUS CBETA,
TPaHUIBl UX TPUMEHUMOCTH.

CtpouTh X0 Jiy4a B INIOCKOIAapaIeTbHOM TIACTUHE, TPEYTOJIbHOW MTPU3ME,
MIOBOPOTHOM NMpu3Me, 000padnBaroiei npu3Me, TOHKOH! JINH3E.

Ctpoutb nzobpaxeHue rnpeaMera B IIOCKOM 3epKalie, B TOHKOH JIH3E.
[lepeunciaATh BUABI IUH3, UX OCHOBHBIE XapPAKTEPUCTUKU — ONTUYECKUI LIEHTD,
TJIaBHAS ONTHYECKAs OCh, (POKYC, ONTHYECKast ChJIa.

OrnpenensaTb B KOHKPETHON CUTyallu 3HAUEHUS yIiia MMaJIeHUs], yIila OTPayKEeHUs,
yrja npejgoMJIeHHs, OTHOCUTEIBHOIO NIOKa3aTelis MpesioMIIeHus, aDCOIIOTHOTO
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HccnenoBanms:

1. MccnenoBanue 3aBUCUMOCTH yTIJia
MIPEJIOMJICHUS OT YTIJIa MaICHUs.

2. UccnenoBanue 3aBUCUMOCTH PACCTOSHUS
OT JIMH3BI IO U300PaXKEHUS OT PACCTOSIHUS OT
JIMH3BI JI0 TIpEMETA.

IIpoBepka runores:

1. Yron npenomienus npsmo
IIPONOPLMOHAJIEH YIIIy MTAJIEHUS.

2. Ilpu nromuom crodiceHuu 08yx IUH3
onmu4eckue Cubl CK1aobl8aiomcs.

KOHCTPYI/IpOBaHI/Ie MOJCIHN TCIICCKOIIA,
MHKPOCKOIIA.

noKasareJsi IPeIOMIICHHS, CKOPOCTH CBETa B cpejie, POKYCHOTO pacCTOSHUS,
ONTUYECKOH CHJIbI JIMH3BI, YBEIMUEHHS JIMH3BI, IEPHOAA AUPPAKIIUOHHON
PELIETKH, OJIOKEHUSI UHTEPPEPEHIIMOHHBIX U AU(PAKIIMOHHBIX MAaKCUMYMOB U
MUHHMYMOB. 3alIUCHIBaTh (POPMYITy TOHKOH JIMH3BI, PACCUNTHIBATH B KOHKPETHBIX
CUTYalUsIX C €€ IOMOIIbIO HEU3BECTHBIEC BEJTMUNHBI.

OOBACHATH NPUHLIUI KOPPEKLIUHU 3PEHUS C IOMOILBIO OYKOB.

OKCIIepUMEHTAIIBHO ONPEEIIATh 0Ka3aTeNb IPEIOMIIEHUS cpeibl, (POKYCHOE
paccTosiHuEe coOuparoleil  pacceusaroujell TAH3, JUIMHY CBETOBOU BOJIHBI C
HOMOUIBIO U(PAKLNOHHON PEMIETKU, OYeHUBAMb UHPOPMAYUOHHYIO EMKOCHb
komnakm-oucka (CD).

Ilepeuucnams obracmu npumenenus unmepgepenyuu ceema, Oudpakyuu ceema,
nospusayuy ceema.

HccnenoBaTh 3aBUCMMOCTD yIJIa MIPEJIOMIIEHUS OT yTJja MaJeHusl, 3aBUCUMOCTb
pPacCTOSIHUSA OT JIMH3BI 10 U300pa’keHHs OT PacCTOSHUS OT JIMH3bI 1O IPEMETa.
[TpoBepsATh TUIIOTE3bI: YTOJI HPETOMIIEHHUS MPSAMO IPONOPLUOHAJIEH YIIIy MaJeHUs,
npU NJIOMHOM CLONCEHUU OBYX JIUH3 ONMUYECKUE CULbL CKIAObIBAIOMCAL.
KoHcTpynpoBaTh MOJIeNIH TENECKOTA M/HIIA MUKPOCKOTIA.

PaGoTath B nape u rpyriie npy BbIIOJHEHUN MPAKTUUECKUX 3aJaHUH, BBIBI)KEHUH
TUIIOTE3, Pa3paboTKE METOJIOB TPOBEPKH TUIIOTES.

IInanuposams OesmenbHOCHb NO GLINOIHEHUIO U 8LINOIHAMb UCCIE008AHUS 3ABUCU-
Mocmu mexcoy husuieckumMu 8eaUNUHAMU, IKCHEPUMEHMATbHYIO NPOBEPKY
eunomesbi.

Haxoauts B muteparype u Matepuere nndopmanuio o ouorpadusx M. Herotona, X.
I'toiirenca, T. FOnra, O. ®@penens, 00 nX Hay4HbIX paboTax, 0 3HAYEHUH UX paboT
JUIsl COBPEMEHHOM HaYKH.

Beicka3piBaTh CBOE MHEHUE O 3HAUEHUH HAyYHBIX OTKPBITUI U paboT no onrtuke M.
Hriotona, X. I'oiirenca, T. FOnra, O. ®penensa. BocnpruHumate, aHaIu3upoBaTh,
nepepadbaTbIBaTh U MPEABABIATH HHGOPMAIIUIO B COOTBETCTBUH C IMOCTABJIEHHBIMH
3aJJa4aMH.

Bb11ensaTh OCHOBHBIE MTOJIOKEHUS KOPIIYCKYJISIPHOM M BOJTHOBOM TEOPHI CBETA.
VYyacTBOBaTh B 00CYXJIE€HUU 3TUX TEOPHUM U COBPEMEHHBIX B3IJISIIOB HA MPUPOIY
CBeTa.

Ykazvieamv epanuybl npumenumocmu 2eomempuyeckou OnmuKu.

["'0TOBUTH Mpe3eHTALUHU U COOOLICHNS IO U3YYECHHBIM TeMaM (BO3MOYKHBIE TEMBI
MIPE/ICTABJICHBI B YICOHHKE).

H3ziny4yenue u crieKTpbl
3w

Bunb! nuznydennii. Ictounuku cBera.
CrnexTtpbl. CiekTpaibHbIN aHANIN3.
Tennooe nsnyuenue. Pacnpedenenue
9Hepauu 6 cnekmpe abcoImHo YEPHO20
mena.

JlaBaTh omnpeneneHue MOHATHI: TEMJI0BOE U3TyYeHHE, HIEKTPOIFOMUHECLEHIIUS,
KaTO/I0TIOMUHECIIEHIINS, XEMUITIOMUHECHEHIHS, (POTONIOMUHECUEHIIUS, CHAIOUWHOLL
Cnekmp, TUHeU4amslii CHeKmp, nOJ0CAmblll CNeKmp, CNeKmp no2ioueHus,
CHEeKMPANIbHbII AHANU3.

[Tepeuncnsats BUIbI criekTpoB. Pacno3HaBate, socnpoussooums, Hab01ATh
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[IIxana 31€KTPOMarHUTHBIX BOJIH.
HaOnronenue criekTpos.

CILJIOLIHOM CIEKTP, JIMHEWYATBIN CIIEKTP, MOJOCATBIN CIIEKTP, CIEKTP U3JIyYCHHS U
HOTJIOLICHMUSL.

H3006pascams, 00vACHAMb U AHATUSUPOBATNL KPUBYIO 3AGUCUMOCTIU PACHDeOeNeHUs
9Hepeuu 8 cnekmpe abCcoIOMHO YEPHO20 mend.

IlepeunciATs BUABI JIEKTPOMATHUTHBIX U31y4YEHUN, UX UICTOYHUKH, CBOMCTBA,
npuMeHeHne. Mcnonp30BaTh MKy 2J1€KTPOMarHUTHEIX BOJIH. CpaBHUBATh CBOKCTBA
JIEKTPOMAarHUTHBIX BOJIH Pa3HBIX IMANa30HOB.

CaeroBble KBAaHTHI (44)

Ipuuuner nosenenus CTO.

[Toctynarel CTO: uHBapuaHTHOCTH MOJYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIHIT
OTHOCHUTEJIbHOCTH DUHILTEHHA.
Ilpocmpancmeo u epems 6 cheyuanbHoU
meopuu OMHOCUMENbHOCMU. DHepeUs U
UMRYIBC CBOOOOHOL YACMUYbL.

CBs13b MacChl U SHEPTUH CBOOOHOM
YaCTHUILIbI. DHEPTHUsl TOKOSI.

JlaBatp orpesieneHue MOHIATUN: COOBITHE, TIOCTYNAT, COOCTBEHHAsI HHEPLUAIbHAS
cucreMa oTcuéra, COOCTBEHHOE BpeMsi, COOCTBEHHAs! IJIMHA TeJla, Macca MOKOs,
WHBApUAHT, YHEPTHUS TIOKOSI.

Obvscusams nPOMUBOpeyUst MeNCOy KAACCUYECKOU MEXAHUKOU U INeKMPOOUHAMUKOU
Makxcsenna u npuuunst nossnenus CTO.

®opmynuposats noctyiaatsl CTO.

dopmynrpoBaTh BeIBOIBI U3 MOCTYNaToB CTO u 06vacuame peramusucmckue
aghghexmul cokpawenus pasmepos mena u 3ameodieHust BpemMeHU MeAHcOy 08YMs
COOLIMUAMU C MOYKU 3PEHUSL OBUNCYUECS CUCeMbl OmMCc4éma. AHATU3UPOBATh
(bopMyITy pelITUBUCTCKOTO 3aKOHA CIOKEHHUSI CKOPOCTEH.

IIposooumsv muiciennvie sxcnepumenmol, noomeepoicoarowue nocmyaramol CTO u ux
cneocmsus.

Haxooums 6 konkpemuot cumyayuu 3navenus ckopocmeti men 6 CTO, unmepsanog
8pemMeHU MexcOy COObIMUAMU, OTUHY Mmed, IHeP2UIO NOKOsL YACTNUYbL, NOTHYIO
SHEpaUIo YaCmuybl, PeIMUSUCICKULL UMNYTbC YACTUYbL.

3anuchIBaTh BRIPAXKEHUE IS SHEPTUU TIOKOS U NOIHOU IHep2uu JacTHIL.

W3narate CyTh MIPUHIIAITA COOTBETCTBUSI.

Haxonuts B nutepatype u Unrepuere nndopmariuio o Teopuu 3gupa, oo
AKCIIEPUMEHTAaX, KOTOpble npuBenu kK coznanuto CTO, 06 OTHOCUTETFHOCTH
paccTosHUM U MPOMEKYTKOB BpeMeHH, 0 ouorpaduu A. DitHTeliHa. Bricka3piBaTh
cBo€ MHeHue o 3HaueHuu CTO 17151 COBpeMEHHON HayKH.

['OTOBHUTH MPE3eHTAIMH W COOOIICHHUS 10 U3YICHHBIM TeMaM (BO3MOKHBIE TEMBI
MIPEJICTABJICHHI B YICOHUKE).

KBAHTOBAS ®U3UKA (17 )

OcHOBBI CIeIHAJILHOM
TCOPHH OTHOCUTECJIBHOCTHU
(CTO)

(49)

Ilpeomem u 3a0auu k6aHmMoBoU u3UKU.
I'mnoreza M. IInanka o kBaHTax.
®otordppext. PoToH.

VYpaBHeHue A. DUHIITEHA 11T
doTtorddekra.

Onvimur A.I'. Cmonemoaa.

3axonsl homosghgpexma.
KopnyckynsipHO-BOJIHOBOU Ayau3M.
Jlugpaxyus snekmpornos. JlaBneHue cBeta.

JaBaTh onpenenenue NOHATHI: PoTo3PPeKT, KBaHT, TOK HACHIIIICHHUS,
3ajiepKUBalolee HapsHKeHne, paboTa BbIX0/1a, KpacHas rpaHuna Gotorddexra.
Dopmynuposams npedmem u 3a0ayu KBAHMOBOU PUIUKUL.

Pacnio3naBate, HaOMIOAaTh sABIIeHUE POTOIPdEKTA.

OnuceiBaTh onbITE CTONETOBA.

®opmynupoBath runote3y [lnanka o kBaHTax, 3aK0HbI PoTO3(DDeKTa.
AHanM3upoBaTh 3aKOHbI poTorPdeKTa.

3anuchiBaTh U COCTABIIATh B KOHKPETHBIX CUTyallMAX YpaBHEHUE DUHIITEHHA 15
dboTodrddexTa 1 HAXOIUTD € €ro MOMOIIHIO HEN3BECTHBIC BEIIMYNHEI.
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Omnsitel 11.H. JIebenesa u C.1. BaBuiiosa.
CoOTHOILIEHHE HEOTPEACIEHHOCTEN
['eit3enOepra.

BpIunciiATh B KOHKPETHBIX CUTYyalMsIX 3HAYEHUS] MAKCUMAaJIbHOW KUHETHYECKOM
SHEPTUH (POTOAIEKTPOHOB, CKOPOCTH (DOTOIEKTPOHOB, PAOOTHI BBIXOA,
3aMUPAOIIETO HAIPSHKCHMS, YaCTOThI U JUTMHBI BOJTHBI, COOTBETCTBYIOIIMX KPACHOM
rpanuiie potodddekra.

[TpuBOANTE MPUMEPHI UCTIONB30BaHUS GoTodhDeKTa.

OOBACHATH CYTh KOPIMYCKYJISIPHO-BOJHOBOTO TyaJIU3Ma.

OrnuceiBaTh onbITH JIeOeneBa 1Mo n3MEepeHUIO JTaBJICHHS CBETa U OIBITH BaBuiioBa mmo
OIITHKE.

Onucwvieams onvimosl no OUGpaxyuu 31eKmpoHos.

dopmynrpoBaTh COOTHOIIEHHE HeonpeaenéHHoctel ['elizenOepra u 0ObIACHITH €ro
CYTb.

Haxonuts B muteparype u Mntepuere napopmanuio o padborax Croserosa,
JleGenera, Basunosa, [1nanxa, Komnmona, oe bpoiins.

Bo1aensite posib pocCUNCKHUX YYEHBIX B HCCIIEAOBAHNUN CBOMCTB CBETA.

[TpuBOAUTH IPUMEPHI OMOJOTUYECKOTO U XUMUYIECKOTO JCHCTBUS CBETA.

['OTOBUTH MPE3EHTAIMH U COOOIICHHUS 10 U3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBI
IIPEJICTaBJICHbI B YYEOHUKE).

AToMHas pu3HKa
(CR))

OmnsiThl Pesepdopnaa. [Tnanerapnas monenb
cTpoeHus aroma. OObsACHEHHE JTMHEHYaTOro
CIEKTpa BOJOPOJIa Ha OCHOBE KBAaHTOBBIX
IIOCTYJIaTOB bopa.

Cnonmannoe u 6blHy9de€HHO€

usjlyyeHue ceema. ﬂa3€pbl.

JlaGopaTtopHast pabora:

1. HabmroieHue CIoniHOro ¥ TUHEHYaToro
CIIEKTPOB.

2. UccnepgoBaHue ciekTpa BOAOpOAA.

JaBaTh omnpeneieHue MOHATHI: aTOMHOE PO, SHEPTeTUUECKUI YPOBEHb, YJHEPTHs
WOHM3AINH, CHOHMAHHOE U3TYUeHlUe C8emd, 8bIHYHCOEHHOe U3LyYeHUe C8emd.
OrnuceiBath onbITH Pe3epdopaa.

OnuceiBaTh U CpaBHUBATH Mojienu aToma TomcoHa u Pezepdopaa.

PaccmaTpuBath, uccrneoBaTh U OMKUCHIBATH IMHEHYATHIE CIIEKTPHI.

dopmynrpoBaTh KBAaHTOBBIE TOCTYNATHI bopa.

OOBsICHATH TUHEHYATHIE CIIEKTPHI aTOMa BOJIOPO/Ia HA OCHOBE KBAaHTOBBIX
IIOCTyJ1aTOB bopa.

PaccunThIBaTh B KOHKPETHOM CUTYAIH YaCTOTY U JUIMHY BOJHBI HCITyCKa€MOTO
¢doToHa mpu Hepexo/ie aToMa U3 OJTHOTO CTAIlMOHAPHOTO COCTOSHUS B JIPYToe,
SHEPTHUI0 HOHU3ALMU aTOMA, 8bIYUCTAMb 3HAYEHUS. PAOUYCO8 CMAYUOHAPHBIX OpOUmM
91eKMPOHO8 8 amome.

Onucvieams ycmpoucmeo u 00vACHAMb NPUHYUN OeUCMBUs 1A3ePO8.

Haxonuts B muteparype u MHTEpHETE cBeneHus 0 (paKkTax, MOATBEPKIAIOIINX
CJI0KHOE CTPOEHHE aToMa, 0 paboTax y4EHBIX MO CO3JaHUI0 MOJIEIH CTPOEHUS aToMa,
NONYYEHUIO 8bIHYIHCOEHHO20 U3NyYeHUs], O TPUMEHEHUN JIa3epoB B HAyKe, MEAUIIMHE,
MPOMBIIIJICHHOCTH, OBITY.

Bb1aensiTe posib pOCCUNUCKHUX YIEHBIX B CO3/IAHUU M UCIIOJIb30BAHHH JIa3€POB.
['oTOBUTH Mpe3eHTAMH U COOOIIEHUS TT0 U3YYCHHBIM TeMaM (BO3MOXKHBIE TEMbI
MIPEICTABJICHBI B YICOHHKE).

Du3uKa aTOMHOT0 AIPa

(8 4)

CocTaB u cTpoeHHe aTOMHOTO Spa.
W3ortonsl. SInepHble CUIIBL.
Obmennas mooenwv s10epHoco

I[aBaTL ONpCACIICHUA MOHSATHUI: MaCCOBOE YHnCJIO, HYKJIOHBI, SIACPHLIC CUJIBI,
supmydalbHble YHacmuybl, IIG(I)CKT MaccC, SHEPTHU CBA3U, YACIIbHASA SHCPIUs CBA3U
ATOMHBIX SAJCP, paAHNOAKTUBHOCTD, AKMUBHOCNb paduoakmueHoeo seujecmea,

38




83AUMOOEUCMBUS.

JedexTt macchl U SHEpPrust CBsI3U SApa.
PannoaktuBHOCTH. Buabl palnOaKTUBHBIX
IIPEBPALCHUI aTOMHBIX SJIEP.
Paouoaxmusnoe uznyuenue, npasuia
cmeujeHusl.

3aKOH paJInOAaKTUBHOI'O pacaja.

MeTto/1b1 HaONIIOIEHUS U PErUCTPALUU
AJIEMEHTAPHBIX YaCTHII.

SnepHble peakuuu, peakuuu JeIeHUs U
cuHTe3a. Llennas peakius genenus saep.
Hoepnas snepeemuka. TepMosaepHbIT
CUHTE3.

[IpuMeneHue SIIEPHON SHEPTUH.
buonozuueckoe deticmsue paduoaxmuervix
U3IYy4eHul.

JlaGopaTtopHnast pabora:

OnpezneneHye UMIYJIbCA U SHEPTHH YaCTUIIbI
IIPH IBMKCHUH B MArHUTHOM TI0J1€ (T10
¢dororpadusm).

IepUOoJ MoIypacnaga, UCKyCCTBEHHAs! paIuOAKTUBHOCTb, SIIEPHBIE PEaKLIUH,
HHEPreTUYECKUH BBIXOJ AJEPHON peaklny, LieNHasl sepHas peakius, KodpPuuueHT
pPa3sMHOXKEHUs1 HEUTPOHOB, KPUTHYECKAs Macca, peaKTOPbl-Pa3MHOKUTEIH,
TEPMOsIIEpPHAs PEaKLUsl.

CpaBHUBaTh CBOICTBA IPOTOHA U HEUTPOHA.

OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIEJIb SApA.

OnpenensaTs cOCTaB SAEp pa3IMUHBIX TEMEHTOB C IOMOIIBIO TabauIBl MeHaeneesa.
N300paxaTh U YUTaTh CXEMBI aTOMOB.

CpaBHUBATh CUILY 3JIEKTPUUECKOI0 OTTAJIKMBAHUS IPOTOHOB U CUJTY CBSI3U HYKJIOHOB
B siape. [lepeuucnamo u onucvieams ceoticmea s0ephvix cui. O0vACHAMb 0OMEHHYIO
MOoOelb 83aUMO0elicmaUsl.

Beraucinsate nedext Mace, 3HEPTHio CBSI3U U yASIbHYIO SHEPTHIO CBS3H KOHKPETHBIX
AQTOMHBIX s1/1ep. AHAIN3UPOBATH CBS3b YACIBHOW SHEPTHUH CBSI3H C YCTOWYUBOCTBIO
anep. [lepeuncnaTe BUIBI paluOaKTUBHOIO pacnaaa aTOMHbIX sjiep. CpaBHUBATh
CBO¥icTBa anbda-, 6eTa- U raMMa-u3ITy4YeHUH.

3anucwvieamov npasuna cmeweHus npu paouoakmushvix pacnaoax. Onpeoenamo
aneMeHmbyl, 00pasyouuecs 6 pesyibmame paouoaKmueHsblx pacnaoos.

3anuceiBaTh, OOBACHATH 3aKOH PaJAMOaKTUBHOIO paclaja, yKa3blBaTh I'PaHULIbI €r0
IPUMEHUMOCTH. ONpenensaTh B KOHKPETHBIX CUTYallUsAX YUCIIO HEpACIaBIIMXCA AIED,
YHCJIO pacHaBLIMXCS Aep, IEPUO/ MoIypacnaaa, akmugHOCmb 6eujecmad.
Ilepeuucnsamob u onucvieames Memoovl HAONOOEHUsS U PeUCTPAYUU INEeMEHMAPHBIX
yacmuy. Habnooams mpexu anvgha-uacmuy 6 kamepe Bunvcona. Pecucmpuposams
s0epHbvle usnyyeHus ¢ nomowwto cuémyuxa I eticepa. Onpeoenamo umMnyisc u
IHEpaUI0 YACMUYbL NPU OBUNCEHUU 8 MACHUMHOM noje (no pomoepaghusam).
3anuceIBaTh sepHble peakiuu. OnpenensaTb NPOAYKTHI sIEPHBIX PeaKLni.
PaccuuTbIBaTh SHEPTrHUECKUI BBIXO/ SAEPHBIX pPEaKIHi.

OnuceiBaTh MEXaHU3MBI JICJIEHUS 1€ U LENHOH siaepHoi peakiuu. CpaBHUBATh
SJIEpHbIE U TEPMOSIEPHBIE pEaKLIUH.

Ob6vacHamb NPUHYUNDBL YCMPOTICMEA U pabomvl A0epHblX peakmopos. Y 4acTBOBATh B
00CYX/IeHUH NMPEUMYILECTB U HEIOCTATKOB SIIEPHOM SHEPreTUKU.

Ananuzuposams 0nacHocms 10EPHLIX UZYUEHULL OJISL HCUBLIX OPSAHUIMOSB.

Haxomauts B nuteparype u IHTepHeTe cBesieHus: 00 OTKPBITHH MIPOTOHA, HEUTPOHA,
PalMOaKTUBHOCTH, O TIOJYYE€HUH U UCTIOIb30BaHUM PAIMOAKTUBHBIX H30TOIIOB,
HOBBIX XUMHUYECKUX IEMEHTOB.

Bo1aensite posib pocCUCKHUX YYEHBIX B UCCIEAOBAHUAX aTOMHOTO si/ipa, OTKPBITUN
CIIOHTAHHOTO JIEJICHUSI SIJIEp YpaHa, pa3BUTHH sIIEPHON IHEPTeTUKH, CO3JJaHUH HOBBIX
u3otonoB B OUAN (O6beAMHEHHBIN HHCTUTYT SAAEPHBIX HCCIe10BaHuH B I. [lyOHe).
["'0TOBUTH NMpe3eHTAUHU U COOOLICHUS IO U3YYECHHBIM TeMaM (BO3MOYKHBIE TEMBI
MIPE/ICTABJICHBI B YICOHHKE).

3.J'IeMeHTapHLIe YaCTHUIbI

SHGMCHTapHI)Ie YaCTHIIHI.

JlaBaTpb onpeneneHre MOHATHI: aHHUTHIISIITUS, IeNMOHbl, AOPOHbL, K8ADK, 2/IHOOH.
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24)

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
VYckopuTenu 3j1eMeHTapHbIX YaCTHII.

ITepeuncnaTb OCHOBHBIE CBOWCTBA AJIEMEHTAPHBIX YACTHIL.

Bb1enare rpynmnsl 31€MeHTapHbIX YaCTHII.

[TepeuncnsTh 3aKOHBI COXPAaHEHHUS, KOTOPBIE BBIIOJIHAIOTCS MPH NIPEBPAILEHUSIX
yactull. OnMChIBaTh NPOLECCH aHHUT WIS YAaCTHUI] U @aHTUYACTHUL U POKICHUS
AIIEKTPOH-TIO3UTPOHHBIX Hap.

Has3piBaTh ¥ cpaBHMBATH BU/bI (DYHIaMEHTAJIbHBIX B3AUMOICHCTBUH.
OnuceIBaTh pojib YCKOPUTEIEH B U3yUEHUH JIEMEHTAPHbIX YacTull. Hasvieamo
OCHOGBHbLE 8UObI YCKOpUMenell 91eMeHMAPHBIX YaACmUY.

Haxonuts B nmuteparype u HTepHeTe cBeieHUsI 00 HCTOPUH OTKPBITHS
3JIEMEHTAPHBIX YACTHLL, O TPEX 3Tanax B pa3BUTHH (PU3UKH FJIEMEHTAPHBIX YACTHLI.
OnuceIBaTh COBPEMEHHYIO (PU3UUECKYIO KAPTUHY MUpA.

["'0TOBUTH Mpe3eHTAMH U COOOIIEHNUS 10 U3YYEHHBIM TEMaM (BO3MOXKHbIE TEMBbI
IIPEJICTaBJICHbI B YUEOHUKE).

CTPOEHHWE BCEJEHHOM (6 u)

CosaHeuyHasi cucrema.
CTpoeHue 1 IBOTIOIUA
Bcenennoii (6 1)

Buoumvie dsuscenus nebecnuvix men. 3axomnsi
Kennepa.

ConHeuHas cucTeMa: IJIaHeThl U Majble Tena,
cuctema 3emus-JlyHa.

Crpoenue u 3Bomtonus CosHLa U 3BE3 L.
Knaccudukanms 38€31. 3BE31b1 U UICTOUHUKHI
WX DHEPTUHU.

[Nanaktuka. CoBpeMEeHHbIE IPEACTABIECHUS O
CTPOEHUH U 3BOJIIOLMU BceneHHoM.

Hpyeue eanaxmuxu. [lpocmpancmeenno-
8pemenHbvle Macumaodwl Hab10aemoll
Bcenennoii. Ilpumenumocms 3aKko0H08 uszuxu
07151 00bACHEHUS NPUPOObL KOCMUYECKUX
00beKmoa.

Témnaa mamepus u mémHas SHEPIUsL.

JlaGopaTtopHast pabora:
Ornpenenenne nepruoaa oOpameHus TBOMHBIX
3BE3] (110 MeYaTHBIM MaTepUaIaMm).

HaOmroneuns:
Beuepnue nabmoaeHus 38€31, JIyabl u
ILUTAHET B TEIECKOM WA OMHOKIIb.

HUccnenosanue:
HccnenoBanue IBUKEHUS IBOMHBIX 3BE3]

JlaBath orpernesneHue MOHITHI: HebecHas cgepa, SKIUNMuKa, HebecHvlil IKEAmop,
ROMIOC MUPA, 0OCb MUPQA, KPy2 CKIOHEHUsl, NPIAMOE 80CXOHCOeHUe, CKIOHEHUE,
napannaxc, napcek, aCTpOHOMHUYECKasi €IUHUIA, IePUTenii, adeuii, cColHedHOoe
3aTMEHUE, IYHHOE 3aTMEHUE, IJIaHEThl 3eMHOM IPYIIIbI, MJIAHEThI-TUTaHTHI,
acTepou/i, METeop, MeTeopuT, potocthepa, CBETUMOCTb, MPOTyOepaHel, nyivcap,
HeUmpoHHas 36e304d, YépHas Oblpa, TIPOTO3BE3/1a, CBEPXHOBAs 3B€3/1a, TaJaKTUKA,
KBa3ap, KpacHOE CMeIlleHHe, TeopHsi bonbiioro B3pbiBa, Bo3pacT BeeneHHo.
Ha6mronate JIyHy U MiaHeThI B TEIECKOIL.

Brinensate ocobennocTH cuctemsl 3emis-JIyHa.

Pacno3naBate, MoieTMpoBaTh, HAOIIOIATh JTYHHBIE U COJIHEUHBIC 3aTMEHUS.
OOBSICHITH PUIIUBHI U OTIIUBHI.

Dopmynuposamsv u 3anucvléams 3akonvl Kennepa.

OnuceiBath cTpoeHue CoOMTHEYHON CUCTEMBI.

[TepeducisaTh MIaHETH M BUJIBI MAJIBIX TEIL.

OnuceiBath crpoerune ColHIIa.

Habmtonate conHeunbie natHa. CoOmoaaTh npaBuia 6€30MacHOCTH MPU
HaOmroqeHn CoJIHIIa.

[TepeynciaTh THITMYIHBIC TPYIIITHI 3BE3]T, OCHOBHBIC (PU3HUECKUE XaPAKTEPUCTUKH
3BE3L.

OnuchIBaTh 3BOIIOLNIO 3BE3/] OT POKIAEHUS JO CMEPTH.

Ha3wiBath camblie sipkue 3BE3/bI U CO3BE3AHS.

[Tepeuncnarh BUABI TAIAKTUK, OMTUCHIBATH COCTAB M CTPOCHUE TAIAaKTHK. BBIIEISITH
Mueunsrii [Tyth cpenu apyrux ragaktuk. Onpenensts Mecto COTHEUHOM CHCTEMBI B
[Nanaktuke. OneHUBATh MOPSIIOK PACCTOSHUN 10 KOCMUYECKUX OOBEKTOB.
OnuceIBaTh CyTh KPAaCHOTO CMEUICHHS U €r0 MCIOJIb30BaHNE IPU U3YUYEHUU
TaJIaKTHK.
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(Mo meyaTHBIM MaTepuasam).

[IpuBOANMTE KpaTKOE U3JI0KEHNE TEOPUH bosbIIOro B3pbiBa U TEOPUU
pacumupsrouierics Beenennoil.

ObvscHAmMb cymb NOHAMUL «MEMHASL MAMeEPUsLy U «MEMHASA IHEPSUSLY.
IIpugooumu npumepsl UCNONL308AHUS 3AKOHO8 PUIUKU OJisL 00BACHEHUSA NPUPOODL
KOCMUYECKUX 0ObEKMO8.

PaGotate B mape u rpyIe npy BHIIOJTHEHUH MPAKTUYECKUX 3a1aHUH.
Hcnonw3oBars MHTEpHET A5 OMCKa U300paKEHUN KOCMHUYECKUX O0BEKTOB U
uHpopManuu 06 UX 0OCOOCHHOCTSX.

YyacTBOBaTh B 00CYKI€HUH U3BECTHBIX KOCMUYECKUX UCCIE0BaHUMN. Bbiaenars
COBETCKHE U POCCUHCKHE JOCTUKEHHS B 00JIACTH KOCMOHABTUKU U UCCIICOBAHUS
KocMoca. OTHOCUTBCS C YBAXKEHHEM K POCCUMCKUM YUYEHBIM U KOCMOHABTaM.
Haxonuts B iutepatype u MHTEpHETE CBECHUS HA 3aJaHHYIO TEMY.

['0TOBUTH MpE3CHTAIIMH U COOOIICHHUSI 10 U3YYCHHBIM TEMaM.

IloBTOpenue (2 4)

Pe3eps (2 u)
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