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INOACHUTEJIBHASA 3AIINCKA

Pa6ouasi nporpamma npeamera «pu3nkay 00s3aTeIbHON IPEAMETHOM 001acTh "ecTecTBO3HAHUE" JIJIT OCHOBHOTO 00111ero oOpa3oBaHus pa3paboTaHa
HAa OCHOBE HOPMAMUBHBIX OOKYMEHMOB:

1. OcHoBHoI o06pasoBarenbHOl Tporpammbl MOV «OOIL»,n.Yybaposo XKykoBckoro paioHa.

2. [Tpumepnoii mporpammsl 1o ¢u3uKe i 7-9 KIaccoB OCHOBHOM MIKOJIBI, MOJATOTOBICHHAsA B paMKax mpoekTa «Pa3paboTka, anpobarus u BHe-
nperre GI'OC obmero odbpazoBanus BTOporo mokoseHus» - Mocka «IIpocsemenuey, 2010r

[IxonpHBIA Kypc (PU3UKH — CHCTEMOOOPA3YIOUIHIA I €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, ITOCKOIBKY (PH3MUECKHE 3aKOHBI JIEXKAT B OCHOBE
coZiepKaHusl KypCOB XMMHUHU, OMOJIOTHH, Teorpadguu U acCTpOHOMUH.

du3suka - HayKa, U3yJarolas Hanbosiee o0Iue 3aKOHOMEPHOCTH SIBIEHUI IPUPO/Ibl, CBOMCTBA U CTPOCHHE MAaTEpPUH, 3aKOHBI €€ IBUKeHUs. OCHOBHBIE
MOHATHUS (PU3UKHU U €€ 3aKOHBI HCIOJIB3YIOTCS BO BCEX €CTECTBEHHBIX HAyKaXx.

®uznka n3yyaeT KOJIMYECTBCHHBIC 3aKOHOMEPHOCTH NMPHUPOHBIX SBJICHUI M OTHOCHTCS K TOYHBIM HaykaM. BmecTe ¢ TeM TyMaHUTapHBINA MMOTEHIIHAI
¢bu3uku B GOPMHUPOBAHUH OOIIEH KApTHHBI MUPA U BIMSHUHU HAa KAYECTBO KU3HH YEIIOBEUECTBA OUEHB BBICOK.

B coBpemeHHOM Mupe poiib (U3UKH HEMIPEPHIBHO BO3PACTALT, TaK Kak (pU3MKa SBISIETCS OCHOBOW HAYyYHO-TEXHUUYECKOro nporpecca. Mcrnons3oBanue
3HaHUH 10 PU3UKE HEOOXOAUMO KaXIOMY UIS PEIICHHUS MPAKTHYECKUX 3a/1a4 B MIOBCEIHEBHON JKU3HU. Y CTPOWCTBO M MPUHIUN ACUCTBUS OOJIBIINH-
CTBa MPUMEHSIEMBIX B OBITY M TEXHHKE IPUOOPOB U MEXaHU3MOB BIIOJIHE MOTYT CTaTh XOPOIIEH MILTIOCTPAIMEH K N3y4aeMbIM BOIIPOCAM.

Lenu v3yvyenus GU3MKU B OCHOBHOM LIKOJIE CIIETyIOIIHUE:

£  passumue MTHTEPECOB U CIIOCOOHOCTEHN yJallllXcsl Ha OCHOBE Mepe/laul UM 3HAHWN U OTbITa 03HABATEIbHON U TBOPUECKOMN AEATEIbHOCTH;
£ nonumanue ydalluMUCS CMbICIA OCHOBHBIX HayYHBIX MOHATHH U 3aKOHOB (PU3HMKH, B3aUMOCBSI3U MEX/1y HUMU;

£ popmuposanue y yqamuxcsi IpeacTaBIeHUN 0 pU3NUECKON KapTUHE MUpA.
JlocTukeHne dTUX 1enel 00ecreunBaeTcs PelIeHUEM Cl1edVIouUX 3a0ay.

£ 3HaKkoMcmeo ydalmxcs ¢ METOJ0M HayyHOTO MO3HAaHUS U METOJaMH UCCIIeI0BaHUsl OOBEKTOB U SBJICHUHN MPUPOIBL;

£ npuobpemenue ydauMHUCs 3HAaHUN O MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX SIBJICHUSAX, (PU3NYECKUX BEJINYMHAX, XapaK-
TEPU3YIOIINX 3TU SBJICHUS;

£ popmuposanue y ydamuxcs yMEHUH HaOMIOJaTh MPUPOJHBIE SBJICHHUS U BBINOJHATH OMBITHI, JJAOOPATOPHBIE PA0OTHI M 3KCIIEPUMEHTAIbHBIE
HCCJIETOBAHMS C UCIIOJIb30BAHNEM U3MEPHUTENbHBIX TPUOOPOB, IIUPOKO IPUMEHAEMBIX B TPAKTHUYECKON KU3HU;

£ o6nadenue ydalmuMuUCs TaKUMHU OOIIEHAYyYHBIMH MOHATUSAMH, KaK MPUPOIHOE SBJICHHE, SMINPUUYECKU YCTAaHOBJIECHHBINA (akT, npobiema, Tumo-
Te3a, TEOPETUUECKUI BBIBOJ, PE3YIbTAT SKCIIEPUMEHTAIBHOMN POBEPKH;

£ nonumanue y9almuMucs OTIIMYUM HayYHBIX JTAHHBIX OT HEMPOBEPEHHOW MH(POPMAaIIUH, IIEGHHOCTH HAYKH JIJIs1 YAOBJIETBOPEHUS OBITOBBIX, IPOU3-
BOJICTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEHN YeIoBeKa.




Konmpons u ouyenka pe3ynromamos.
OreHka yCBOCHHUS 3HAHUW U YMEHHMH OCYIIECTBIISIETCS B IIPOIIECCE TOBTOPEHUS M 0OOOIICHMS, BBIMOIHEHUS TEKYINX CAMOCTOSITEIBHBIX pabOT Ha
JTare akTyalu3allly 3HaHUH U Ha JTale MOBTOPEHUS, 3aKpeIIeHnss 1 0000IIeHUsT U3YyYEHHOr0 MaTepualla, IpPakTHYeCKH Ha KaXJIOM YpOKe, IpoBe/e-
HUS TEKYIIUX U UTOTOBBIX KOHTPOJIBHBIX pa00T, COAEp)KALIMX 3a/JaHUs Pa3HOTO YPOBHS CIOKHOCTH: 3aJaHHs HEOOXOIMMOTO, TPOrPAaMMHOTO M MaK-
CHMaJIbHOTO YPOBHEH (IIpHU 3TOM YYCHUKH JOJDKHBI BBIIIOJHUTH 3aJaHUsI HEOOXOAUMOT0 YPOBHS M MOT'YT BEIOMPATh 3aJaHus APYTUX YPOBHEH Kak J10-
ITOJIHUTEIIbHBIC U HE0Os3aTeIbHBIC).
D¢ (heKTUBHBIM SIBJIAETCSI KOHTPOJIb, CBA3AHHBINA C MCIIOJI30BAaHHEM MPOOIEMHO-IUATIOTHYECKOM TEXHOJIOIMH, B BUJE CAMOCTOSITEIbHOW OLIEHKU U
aKTyalM3alydy 3HAHWU Tepesl HadyajioM M3y4eHHs HOBOTO Marepuaia. B aTom cinyyae netsm npeziaraercsi caMuM cpopMysInpoBaTh HEOOXOIUMBIE JIS
peleHysl BO3HUKILEH npo0ieMbl 3HaHUS U YMEHUS U, KaK CIEeICTBUE, CAMUM HIPUIYyMaTh 3a/JaHus AJI HOBTOPEHUS, 3aKpeIUIeHUs: U 0000IIeHu s U3y-
4yeHHOro paHee. Takas paboTa sBiseTcs oAHUM U3 HanOosee 3(h(PEeKTUBHBIX NPUEMOB JUATHOCTUKY pealbHOW C(hOPMUPOBAHHOCTH HPEAMETHBIX U 110-
3HABATEIIbHBIX YMEHUH Yy yJaluxcs U Mo3BoisieT U epeHIMpoBaHHO paboTaTh € 00yYarOIIUMHUCS.
[TonoxuTenbHbIE OLEHKH 3a 3aJaHUsI TEKYLIMX U UTOTOBBIX KOHTPOJBHBIX padOT ABJISIOTCS CBOCOOPa3HBIM 3a4ETOM 10 U3YYAaeMbIM TEMaM.
Dopmbl KOHMPONA U yuéma YUeOHbIX U 6HEYUEOHBIX O0CMUNICEHUT YUAUUXCA:
O meKywas ammecmayus: TECTUPOBaHUE, paboTa MO MHAMBHUIYAIbHBIM KapTOUKaM, CAMOCTOSITENIbHbIE PabOThl, IPOBEPOUYHbIE PAOOTHI,
YCTHBIN ¥ MUCbMEHHBII OIIPOCHI, y4eOHbIE IPOEKTHI;
O ammecmayus N0 UMo2am obyuenus 3a uemeepms: TECTUPOBAHUE, TMATHOCTHYECKUE PadOThI;
O ammecmayus no UMo2am 2004: JUarHoCTUYECKUE paboThI.
Pe3ynbTathl cBOCH AeATEIbHOCTH 00yUaroIyecss BHOCAT B HOPT(EIb JOCTHKEHUH.
HakonuieHne 3TUX OLIEHOK MOKa3bIBa€T Pe3yJIbTaThl IPOJABUKEHUS B YCBOCHUH HOBBIX 3HAHUHM U YMEHUH Ka)KJbIM YUEHUKOM.
Dopmul opeanuzayuu yuednozo npoyecca
o KiaccHOoypouHas cucTeMa;
e JlabopaTopHbIe U MPAKTUYECKHE 3aHATHUS;
e [IpuMeHeHne MyJIbTUMEIUHHOIO MaTepraa;
- Pemenue sKCiepuMEHTAIBHBIX M KaUE€CTBEHHBIX 33]1a4;
©  YpOKH-KOHCYJIbTALUH.
B kauecTBe HONOIHUTENBHBIX (POPM OpraHu3alMu 00pa30BaTENBLHOIO MpPOIEcca MCIOb3YeTCs CUCTeMa KOHCYJIbTAallMOHHON MOAJIEPKKU, UHUBHY-
QJIbHBIX 3aHSATUH, CAMOCTOSITENIbHAS paboTa yyaluxcs ¢ UCIOJIb30BaHUEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.
Dopmul yuema 00CmMuIHCEHUIL:
©s  ypouHas JeSATeNIbHOCTH - BeJIeHUE TeTpajied 1o (pu3MKe, aHau3 TEKYyILEeH yCcIeBaeMOCTH,
©e BHEYPOUYHAas JIEATEIbHOCTb — yUaCTHE B OJMMITNAAAX, KOHPEPEHIUIX, KOHKypcax, MPeJAMETHBIX HEAesIX | T.J.
Ilpuopumemmnuoie memoowl u ¢hopmul padomaot
MeTo1bl, aKTUBU3UPYIOLINE CAMOCTOSATENBHOCTh M TBOPUECTBO YUEHHUKOB:



©e

I6PUCMUYECKUTL Men 00, TIO3BOJISIONINN HAYUYUTh JIeTel JOObIBATh U KOHCTPYUPOBATH 3HAHUS C TIOMOIILIO HAOIIOICHUH, aHAIN3a U

0000IIECHHS;
O Memoo 2unomes, 3aKIOYAIONINIICS B TOM, YTO IIKOJIBHUKAM MPEAIaraeTcs CKOHCTPYHPOBATh BEPCHUU OTBETOB Ha BOIIPOC YUUTEIS 110
npeularaeMoMy 3a/IaHuI0 MK podsieMe 1 000CHOBATh CIPAaBEAJIUBOCTD MPEATIOKEHHOM;
©  Mmemoo o0yuenus 6 ouanoze, B X0J1€ KOTOPOro YUYUTENb OPraHU3yeT JeTei Ha COBMECTHBIN MOUCK 3HAHU;
O Memoo 6blpadomKu He00X00UMBIX HABLIKOG U YMEHUI HA OCHOBE YEMKUX A/120PUMMOG,
O Memoo nooauu u OUEeHUBAHUA Ka4ecmed yCe0eHus yuednoz0 mamepuaa 6 6ude memamuieckux 0;10Kk08, mecmoe.
[Tnanupyrotcs cnenyrouue gopmol opeanuzayuu yuedHo20 npoyecca:

©e

(bpoHTaNbHbIE; KOJJIEKTUBHBIC; IPYNIIOBbIE; padoTa B Mape; NHIUBUIYaTbHbIC.

B npenooasanuu npeomema 6y0ym ucnonib308amscs ciedyrouiue mexHoao2uu u Memoonl:

e
©e

©e
©e
©e

JMYHOCTHO-OPHUEHTUPOBAHHOE 00yUEHHE;
npoGieMHOE 00yUYeHHE;

muddepeHpoBaHHOE 00yUYCHNE;
TEXHOJIOTUU 00y4YEeHHUsI Ha OCHOBE PEIICHNUS 33/1a4;
METO/Ibl MHIUBHIyaIbHOTO O0YUCHHS;

OcobeHHoe 3HaYCHUE B MPETIOAABAHNN (PU3UKU UMEET IIKOJIbHBIN ¢husuueckuil IKcnepumeHm, B KOTOPBIA BXOIST JEMOHCTPAIMOHHBIA SKCIEPUMEHT
U CaMOCTOSITeNIbHBIE JTJa00paTOpHBIE paOOTHI yUaIUXCsl. DTU METOIbI COOTBETCTBYIOT OCOOEHHOCTSIM (PHU3NYECKON HAYKH.

Cocmae yuacmuukoe o0pazoeamenbHo20 npoyecca u CPoK peanu3auuu npocpammol:

[IporpamMma umeeT 0a30BbIil YPOBEHb, pacCUMTaHa Ha y4yamuxcs 7-9 kinaccoB o0rieodpazoBaTenbHON Kokl [IporpaMma paccunTana Ha Tpu roja.

Mecmo yuedonozo npeomema 6 yuednom naane:
B yue6noM miiane MOY «OcHoBHasi o61ieo0pa3oBarenbHas mkoiay,1.Uybaposa Ha uzydenue npeamera «dusnkay OTBOJUTCS CIEAYIOINIEE KOIH-

YCCTBO 4aCOB:

Knacc T'o0 o6yuenusn Kon-60 uacoe 6 Kon-6o yueonvix Bcezo uacoe 3a Mecmo 6 yueonom
Heolenr Helelb Yueonwlil 200 naane
7 KJj1acc 2017-2018 2 35 70 OO0s13aTeNbHAS YacTh
8 ki1ace 2018-2019 2 36 72 VII,
9 KJIacc 2020-2021 2 34 68 €CTeCTBEHHOHAYYHas
VITOro Ha OCHOBHOIH 210 yacos npeiMeTHast 00IacTb,
CTyNeHH yaeOHbIN TpenMeT «DPu3n-
Ka»




JIMHUSA YYEBHO-METOANYECKHUX KOMIIVIEKTOB, .
OBECIIEYMBAIOIIUX IMTPOLHECC ®U3NYECKOI'O OBPA30BAHUA 110 JAHHOU ITPOI'PAMME

(7-9 KJIACCBbI)

Ne YuyeOHuKH Y4eOHbIC Metoauyeckue nocoous
nocooust
1. [Teppimkua A.B. YueOnuk «®Puzuka Mapon A.E, Mapon E.A. Jlunaktuueckue ma- B.A. Bonkog. Iloypounbie pa3paboTKu 10 (HU3HKE.
7 xmacc». Mocksa, «Jlpoday, 2013 tepuansl. ®usnka 7-9 kimacc. Mocksa «Jlpoday, | 7 kmacc. Mocksa «Bako» 2013
2014,
2. [Meppimkun A.B. Yuebnuk «®Pusuka Jlykammk B.U. Coopuuk 3ama4 no ¢pusuke 7 — 9 B.A. Bonko.[Toypounsie pa3paboTku 1mo gusuke. 8
8 kimaccy. Mockaa, «JIpoday, 2013 kiaccel. Mockga, «I[IpocBemnienue, 2014, ki1acc. Mocksa «Bakoy» 2013
3. [leppimkun  A.B, T'yrauxk E.M. Kupuk JI.A. ®uzuka 7-9. PazHoypoBHEBBIE Ca- B.A. BosikoB. [Toypounbie pa3paboTky 10 (hHU3HKeE.
VYyeOnuk «®Dusuka 9 kimacc». MocKBa, | MOCTOSTEIIBHBIC W KOHTPOJIbHBIE padoThl. Mock- | 9 kimacc. MockBa «Bakoy» 2013
«dpodar, 2013 Ba, «Mnekcay, 2016.
4, [Teppimkun  A.B. COopHuk 3amau no Qusuke: Bbypos B.A, Kabanos C.®, Cupunos B.11. ®pon-
7-9 k1. ®I'OC: x yueOHukam A.B. IlepbllikiHa U | TadbHbIE SKCIEPUMEHTANIbHBbIE 3alaHus 1o (usuke.
ap. — M.: U3natenscTBO «OK3amen», 2014. Mocksa «IIpoceemenue», 1981
5. KamseeBa E.E. ®uzuka. OI'D.2017. Tunossle Menuateka pecypcoB Kk kypcy "dumsuka 7, 8, 9
sk3ameHanmoHHbie  Bapuantel. DUIIM-mikone. | kmacesl". Koncrpykropsl ypoko. YMK "®wuzuka 7, 8,
MockBa. M3narensctBo «HanmmonamsHOEe 00pa3o- | 9" - 3JeKTpoHHOE NpUiIOXKeHHe K ydeOHukam 7, 8, 9
Bauue», 2017. kiaccel. MockBa "lIpocsemenue COEPBI". 2015
6. I'pomueBa O.M1.  KoHTposIbHBIE U CamMOCTOS- MynbTuMennitHOe pUIoKeHue K ydeOHukam 7, 8,
TesbHBIe paboThl mo ¢usuke. K yuebnuky A.B. | 9 xmaccoB A.B. Ilepbimkuna. KoHCTpYKTOpBI ypOKOB.
[leppimkuna «®@uszuka. 7-9 kmaccey. Mocksa, | Mocksa "/Ipoda". 2014
«Dx3ameny, 2013.
7. I'pomueBa O.M. Tectol no ¢usuke. (ITo HOBO- C.I1. Mscuukos. [Tocobue no pusuke. Mockga
My 00pa3oBaTebHOMY CTaHAApTy (BTOpOro Moko- | "Beiciias mkoma"
nenwust)). K yaeonuky A.B. Ilepbimkuna «®Pusnka.
9 xmaccy. Mocksa, «9k3aMeny, 2014
8. B.JI. TIpokodreB @usuka. YueOHoe mocodbmue. Mo-
ckBa "Bsiciias nikona"
9. Knura qig yunrens "4 nay Ha ypok. 7 kiace B 3-X

gactax'". Mocksa "[lepsoe ceHTs0ps"




PA3JIEJ I.
IIJIAHUPYEMBIE PE3YJILTATHI OCBOEHHSI YYEBHOT'O ITPEIMETA

JIMHHOCTHBIE, METAIIPEJJIMETHBIE U IIPE/IMETHBIE PE3YJIbTATbI
(I10 'OJAM OBYYEHHA)
7 KJIACC

JIMYHOCTHBIMH pe3yJabTaTaMH U3y4eHHs Kypca «DPu3uka» B 7-M Kiacce siBisieTcst GOpMUPOBAHHUE CIEIYIOUINX YMEHHIMA:
1. Onmnpenenars u BbICKAa3bIBaTh MOJ] PYKOBOJACTBOM IeAarora camble OOIIMe ISl BCeX JIoJel MpaBujia MOBEIEHUsS MPH COTPYAHUYECTBE
(3THYECKUE HOPMBI).
2. B npemsiokeHHBIX MEAroroM CUTYalUsX OOLIEHHUS U COTPYIHUYECTBA, OMUPASICh Ha OOIIME /71 BCEX MpaBUiia MOBEICHUS, JeNaTh BbI-
00p, Ipy MOAJIEPIKKE APYTHX YIACTHUKOB IPYIIIIBI U TIE1arora, Kak MOCTYIHUTb.
3. CpeacTtBoM JAOCTHXEHUS STUX PE3YIbTATOB CIYKUT OPTaHU3AIMS Ha YPOKE MApHO-TPYIIIOBON PabOTHI.
MeTtanpeaMeTHBIMH pe3yJabTaTaMM U3ydeHus Kypca «Dusuka» B 7-M Kiacce sSBISIOTCS (POPMUPOBAHUE CIEAYIOMNX YHUBEPCAIBHBIX YIEOHBIX €M~
ctBuil (YY ).
Pezynamuenvie YY/I:
Omnpenensts U GOpMyIUPOBATH LIENb ACITEILHOCTH Ha YPOKE.
[IporoBapuBark 1OCIEI0BATEIBLHOCTD ACUCTBUI HA YPOKE.
Y4uuTbcs BRICKa3bIBaTh CBOE MPEANONIOKEHHE (BEPCHIO) Ha OCHOBE pa0OTHI C UILTIOCTpAIUeil yueOHuKa.
Y4utecs paboTaTh M0 NPEAJIOKEHHOMY YUUTEIIEM IIJIaHy.
CpenctBoM GhopMUPOBAHUS ITUX JEHCTBHUI CIYKUT TEXHOJIOTHS MPOOIEMHOTr0 IMajora Ha Tarne u3y4eHusi HOBOTO MaTepHaia.
Y4uuTbcs OTIINYATh BEPHOE BBHIIIOJHEHHOE 33JJaHUE OT HEBEPHOTO.
Y4UTbCSI COBMECTHO C YYUTENIEM U IPYTMMH YYEHUKaMH J1aBaTh YMOLMOHAIBHYIO OLIEHKY JEATEIbHOCTHU KJIacca Ha YPOKE.
. CpenctBoM (opMHPOBAHUS 3TUX JEHCTBUI CIYyKUT TEXHOJOTHUS OLIEHUBAHNS 00pa30BaTENIbHBIX JOCTHKEHUH (YUEOHBIX YCIIEXOB).
Ilo3naeamenvnvie YY/I[:
OpueHTHpOoBaThCA B CBOCH cUCcTEME 3HAaHUM: OTIMYATh HOBOE OT YK€ U3BECTHOTO C TOMOIIBIO YUUTEIS.
1. /[lenaTh npenBapuTeNbHbIM 0TOOP MCTOUHMKOB HH(MOpPMAIIMK: OPUEHTUPOBATHCSI B ydeOHUKE (Ha pa3BOpOTE, B OIVIABJICHUH, B CIIOBApe).
2. JloObIBaTh HOBBIC 3HAHMS: HAXOJIUTHh OTBETHI Ha BOIIPOCHI, HCIIOJIB3Ys YUEOHHK, CBOW JKU3HEHHBIN OMBIT U WH(OPMAIHIO, TIOITYIEHHYIO
Ha YpOKE.
3. TlepepabareiBaTh MOTYYCHHYIO HH(OPMAIIHIO: JIENIATh BBIBOJIBI B PE3Yy/IbTaTE COBMECTHOW pabOTHI BCETO Kilacca.
4. TlepepabaTbIBaTh NOJYYEHHYIO HH()OPMAIIMIO: CPAaBHUBATH U KIACCU(PHUIIMPOBATH.
5. TIpeobpa3zoBwiBaTh HH(MOPMAIIHIO U3 OJTHOM (HOPMBI B IPYTYIO: COCTABIATh (PU3MUECKHE pPacCKa3bl M 33J1a4d HA OCHOBE MPOCTEHIIHNX (Pu-
3UYECKHX Mojenel (IIPeIMETHBIX, PUCYHKOB, CXeMaTHUECKUX PUCYHKOB, CX€M); HAXOIUTh M (OPMYIHMPOBATH PELICHHE 3a/1a4M C MOMOIIbIO
MpOoCTEHINX Mozenel (IpeAMETHBIX, PUCYHKOB, CXEMaTHUYECKUX PUCYHKOB, CXEM).

NGO~ wWNE



6.

CpenctBoM GopMUPOBAHUS STUX AEHCTBUI CIYKUT y4eOHBII MaTepual U 3afaHus yueOHUKa, OPUEHTHPOBAHHbBIC HA JTUHUH PAa3BUTHUSA

CpEICTBaMH MpPEAMETA.
Kommynuxamuenwvie YY/[:

1.

JIOHECTH CBOIO MO3UIHIO 10 IPYTUX: O(OPMIISTH CBOIO MBICIIb B YCTHOM M MUCHbMEHHOW peud (Ha ypOBHE OJTHOTO MPEIOKEHUS HITH He-

OOJIBIIIOTO TEKCTA).

2.
3.
4.
5
6

7.

Cnymarb ¥ MOHUMATh peYb APYTHUX.

UuraTh U iepecKa3blBaTh TEKCT.

CpenctBoM GOpMUPOBAHUS ITUX JEUCTBHIA CIYKHUT TEXHOJIOTHUS POOIEMHOT0 Juaiora (o0yKIaroIiil U MOABOSIINNA JUAJIOT).
CoBMeCTHO JOroBapuBaThCs O MpaBUiIax OOIICHHS U MOBEICHUS B IIIKOJIE U CIIEA0BATh UM.

Y4uThCs BHIOIHATE PA3IMYHbIC POJIM B IpyMIe (JIUAepa, UCTIOMHUTENS, KPUTHKA).

CpenctBoM (hOpMHUPOBAHHS ITHX ACHCTBHIA CITY)KUT OpraHU3aIsa padOTHl B MMapax W MaJbIX TPYMIax (B METOJUYCCKUX PEKOMECHIAIIUIX

JlaHbl TAaKWE BapUaAHTHI IPOBEJICHUS YPOKOB).
IIpeaMeTHBIMU pe3yabTaTaMM H3y4YeHUs Kypca «Du3uKay B 7-M KJlacce SBISIOTCS (OPMUPOBAHUE CIETYIONNX YMEHUI:

1-ii ypoBenb (He0OX0AUMBbIii)

CemuknaccHuk Hayuumcsa:

Tlonumams cmwici nowsmuil.
£ (Qusmnueckoe sBICHNUE, PU3NUECKUI 3aKOH, PU3NIECKUE BETUUNHBI, B3aUMO/ICHCTBHE;
£ cmbIch GU3MYECKUX BEIMYHMH: IYTh, CKOPOCTh, Macca, IJIOTHOCTh, CHJIA, JaBjleHue, padoTa, MOIHOCTh, KHHETHYECKAask SHEPTusl, HOTCHIIU-
aJIbHAs SHEPTHsl, KOAPPUIIMEHT MOJIE3HOTO JEHCTBHUS;
CMBLCT PUIUYECKUX 3AKOHO8!
£ 3axoH [lackans, 3akoH Apxumena.

2-il ypoBeHb

CemuknaccHuk noJiyuum 603MO0)MCHOCHIb HAYUUMBCA .

- coOupams YCTAaHOBKU I SKCIIEPUMEHTA [0 ONUCAHUIO, PUCYHKY U MPOBOJINUTH HAOIOIEHUS U3y4aeMbIX SIBJICHUI;

- usmMepsams Maccy, 00bEM, CHITY TSDKECTH, PACCTOSIHUE; MIPEACTaBIATh PEe3YIbTaThl U3MEPEHHH B BUe TaOJMIl, BBIABIATH
SMIUPUYECKHE 3aBUCUMOCTH;

- 00vsACHAMb PE3yNbTaThl HAOJIIOICHUH U 3KCTIEPUMEHTOB;

- NpUMeHAMb SKCIIEPUMEHTAIIbHBIE PE3YJIbTaThI IS MIPEeICKa3aHusl 3HAUEHUsI BEIMUHMH, XapaKTePU3YIOIINX X0/
(bU3nUeCKUX SIBICHUIA;

- 8blpadicamsb Pe3yNbTaThl U3MEPEHUHN U pacu€TOB B €IMHULIAX MeXIyHApOIHOW CUCTEMBI;

- pewiams 3a1a4d Ha IPUMEHEHNE N3YYEHHBIX 3aKOHOB;

- NPUBOOUMb TIPUMEPHI MPAKTUYECKOTO UCII0JIb30BAHUS (PU3NUECKUX 3aKOHOB;

- UCNonb308ams IPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON AEATEIbHOCTU U B TOBCETHEBHOM KU3HU.



8 KJIACC

JINYHOCTHBIMM pe3yJIbTaTaMM H3y4YEHHS MPEIMETHO-METOqnUecKoro kypea «dusmuka» B 8-M kinacce sBisieTcss JOPMUPOBAHUE CIECTYIOIIUX YMEHUM:
1. CamocTosATenbHO ONpeNeNiATh U BBICKa3bIBaTh OOIIME I BCEX JIIOJICH MpaBUiia MOBEICHHS P COBMECTHOM paboTe U COTPYIHUYECTBE
(3THYECKHE HOPMBI).
2. B mpemio)xeHHBIX MEJaroroM CUTyarusax OOLUIeHNUS U COTPYAHUYECTBA, ONMUPAsICh HA OOIIKE AJIs BCEX MPOCTHIE MpaBHiia OBEACHNUS, Ca-
MOCTOSITEJIBHO JIe1aTh BHIOOP, KAKOM IMOCTYIOK COBEPIIUTb.
3. CpeacTBoM JOCTHKEHHS 3THUX PE3YJIbTAaTOB CIYKUT y4eOHBIH MaTepuan U 3aJaHus yuyeOHUKa, HAIlCJICHHBIC Ha 2-10 JTMHUIO PAa3BUTHUS —
YMEHUE ONPEIEIATh CBOE OTHOLIEHUE K MUPY.
MeTtanpeaMeTHBIMH pe3yJabTaTaMM U3ydeHus Kypca «Dusnka» B 8-M Kiacce SBISIOTCS (POPMUPOBAHUE CIEAYIOMNX YHUBEPCAIBHBIX Y4EOHBIX JICH-
CTBUH.
Pezynamuenvie YY/I:
Onpenenars 1eib JeATeIbHOCTH Ha YPOKE CAMOCTOSATEIBHO.
VY4UTBCS, COBMECTHO C YUHUTEIEM, OOHAPYKHUBATh U (POPMYIUPOBATH YIEOHYIO IPOOIEMY COBMECTHO C YUUTEIIEM.
YuuTtbcs MIaHUPOBaTh YIEOHYIO I€ATEIHHOCTh Ha YPOKE.
Bricka3bIBaTh CBOIO BEPCHUIO, MIBITATHCA MIpeIaraTh Coco0 € mMpoBEpKH.
PaGoras o npeanoxkeHHOMY IUIaHy, UCIIOJIb30BaTh HEOOX0IMMBIE cpelicTBa (Y4eOHUK, MpOCTeHIINe MPUOOPHI U HHCTPYMEHTHI).
CpenctBoM (GOPMHUPOBAHUS ITUX JIEHCTBUN CITYKUT TEXHOJIOTHS MPOOIEMHOTO AUAJIOra Ha 3Tale U3ydeHHs] HOBOTO MaTepHaia.
Onpenenarb yCeuHOCTh BBIIOJIHEHUS CBOETO 3a1aHUS B JUAJIOTE C YUUTEIIEM.
. CpenctBoM (HOpMUpPOBAHHS ITHX JCHCTBHIA CIIY’)KUT TEXHOJIOTHS OLIEHUBAHMSI 00pa30BaTENbHBIX JTOCTHKECHNHN (YI€OHBIX yCIIEXOB).
Ilo3naeamenvnvie YY/I[:
1. OpueHTHpoBaThCS B CBOEH CHCTEME 3HAHWW: TTOHUMATh, YTO HY)KHA JIOMOJIHUTENIbHAsT MHGoOpMaIus (3HaHUS) A7l pEHIeHUsT yaeOHOM
3a/la4¥ B OJMH LIar.
2. Jlenmatp mpeaBapUTENbHBIA OTOOP NCTOYHUKOB HHPOPMALIUH TSI PEIIeHHs y4eOHOH 3a1aun.
3. JloObIBaTh HOBbIE 3HAHUS: HAXOAUTh HEOOXOAUMYIO HH(OPMAIUIO, KaK B yUeOHHKE, TaK U B MPEATIOKEHHBIX YUUTEIEM CIOBapsAX U H-
LUKJIONEUsAX (B yueOHMKE 2-TO KJacca Jyisl 3TOro MpeAyCMOTpeHa ClielnaibHas «IHIUKIONEANs BHYTPH YUEOHUKAY).
4. J1oObIBaTh HOBBIE 3HAHMS: U3BJIEKAaTh MH(OPMAIIHIO, TPECTABICHHYIO B pa3HbIX GpopMax (TEKCT, TabaMIa, cXema, WITICTpalus u JIp. ).
5. TlepepabaTbiBaTh MOJIYYCHHYIO HH(GOPMAIIUIO: HAOIIOATh U J€JIaTh CaMOCTOSITEJIbHBIC BBIBOJIBI.
6. CpenctBoM GOpMUPOBAHUS ITUX EHCTBUN CIY)KUT YUeOHBIN MaTepuan — yMeHue 0ObsICHATh MUP.
Kommynuxamuenwvie YY/[:
1. JloHecTu CBOIO MO3UIMIO JI0 IPYTUX: O(OPMIIATH CBOIO MBICIH B YCTHOW M MHCbMEHHON pedH (Ha YPOBHE OJHOTO MPEASIOKEHHS UM He-
OOJIBIIIOTO TEKCTA).
2. Cnymare ¥ TOHUMaTh pedb APYTHX.
3. BripazurenbHO mepecka3bpiBaTh TEKCT.
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4. Bcrynatb B Oeceqly Ha YpOKE M B )KH3HHU.

5. CpenctBoM (hopMUpPOBAHHS STUX JCHCTBUI CIYKHUT TEXHOJIOTHS POOIEMHOTr0 uaiora (MmoOyKIaroIuii ¥ MOABOASIINMN TUaIoT) U TeX-
HOJIOTUS TPOJYKTUBHOT'O YTCHHUS.

6. CoBMecTHO OTOBapHBAaThCA O MpaBHIaxX OOIICHUS U MOBEJCHUS B LIKOJE M CIEIOBATH UM. YUYHUTHCS BBINOJIHATH PAa3IUYHBIC POJIU B
rpynne (Jiugepa, UCIOIHUTENs, KpuTuka). CpencTBoM (GOpMUPOBAHMS ATUX NEHCTBHUI CIIYKUT paboTa B MalbIX Tpymiax (B METOAUYECKUX pe-
KOMEHJALUAX JaH TaKOi BapuaHT MPOBEACHUS YPOKOB).

IIpenmeTHbIMHU pe3yJbTaTaMu U3ydeHHs Kypca «DU3UKN» B 8-M KIlacce SIBISIFOTCS (POPMUPOBAHUE CIIEIYIOIINUX YMEHUM:
1-i ypoBenb (HeoOX0AMMBbIii)
Bocbmuknaccnuk nayyumes:
Honumams cmolcn nowamuii:
£ TeroBOE ABIIKEHHE, TEIIoNepeada, TeIUIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHUE, arperaTHOE COCTOSIHUE, (pa30BbIi MEpexo/], dIeKTprye-

CKUH 3apsf, DJIEKTPUUECKOE I0JIe, IPOBOJHUK U TUAICKTPUK, XUMHUYECKHI 3JIEMEHT, aTOM U aTOMHOE PO, IPOTOH, HEUTPOH, SJEPHBIE pe-

aKLMU CUHTE3a U JEJIEHUs, JIEKTpUUECcKasi CUJIa, CUJIOBbIE JIMHUU AJIEKTPUUYECKOTO TOJIS, UOH, 3JIEKTPUUECKasl Lelb U cXeMa, TOUEUHbIH uc-

TOYHHUK CBETa, IIOJIE 3PEHUs, aKKOMOJAIHs, 3epKajlo, TeHb, 3aTMEHHUE, ONTUYECKAsi OCh, POKYC, ONTHUYECKUM LIEHTP, OIM30PYKOCTh U Aalb-

HO30pPKOCTh, MArHUTHOE I10JI€, MAarHUTHbIE CUJIOBBIE JIMHUH, JIEKTPOMArHUTHOE IOJIE, 3JIEKTPOMArHUTHbBIE BOJHbBI, IOCTOSIHHBIA MAarHur,

MarHMTHBIN MOJIOC;

CMBICT QUBUYECKUX BETUUUH:
£ BHYTpPEHHSS PHEPIUs, KOJIMYECTBO TEIUIOTHI, YJEIbHAsI TEIJIOEMKOCTh BEIIECTBA, YE/IbHAS TEIUIOTa CrOpaHUs TOIUIMBA, yeJIbHas TEIioTa
napooOpazoBaHus, yAeIbHas TEIUIOTA TUIABJICHUS, TEMIIepaTypa, TeMIleparypa KUIEeHUs, TeMIepaTypa TUIaBIeHHS, BIaXXHOCTb, JJIEKTpHYe-

CKHUH 3aps], CHlia TOKa, HAMPSKEHHE, COMPOTUBJICHHE, YIeIbHOE COMPOTUBICHHE, pad0oTa U MOLTHOCTh TOKa, MAaCCOBOE YHCIIO, DHEPTHUS CBSI-

34, yIJIbl TA/IEHUS, OTPAXKEHHUS, TPETOMIIEHUS, POKYCHOE PACCTOSHUE, ONITUYECKAs CHIIa;

CMBICT PUBUYECKUX 3AKOHOB:
£ 3aKOH COXPAaHEHHWs SHEPruM B TEIUIOBBIX MPOIECCAX, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOro 3apsijia, 3akoH OMa JJis ydyacTKa AJIEKTPUUYECKOU
uenu, 3akoH Jxoynsa-Jlenna, 3akoH AMiiepa, 3aKOH MPSMOJIMHENHOTO paclpOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUSI U MPEIOMIICHHUS CBETA.
2-il ypoBeHb
Bocomuknaccnuk nosiyuum 603mMO0MNCHOCMb HAYUUMbCA:

- onucvieams U 00bACHAMb GUNYECKUE SBJICHMS: TEIJIONPOBOJHOCTh, KOHBEKLIMIO, U3TyYeHHUE, NCIIapeHNe, KOHICHCAllUIO, KUIIEHUE, TJIaBJIeHHE,
KPUCTAJUIM3ALUIO, SJIEKTPU3AIUIO TEJl, B3aUMOICHCTBUE ANEKTPUUECKUX 3apsA0B, B3AUMOJICHCTBHE MAarHUTOB, IEWCTBUE MAarHUTHOTO TOJI HA MPOBO/I-
HUK C TOKOM, TEIJIOBOE JICHCTBHE TOKA, SJIEKTPOMAarHUTHYIO HHAYKIINIO, OTpaXXeHHE, PETOMIIEHUE U TUCIIEPCUIO CBETA;

- Ucnov306ams GU3NUECKUE TPUOOPHI U U3MEPUTEIIbHBIE HHCTPYMEHTSHI JUISl U3MEpPEeHUs (PU3NYECKUX BETUUMH: TEMIIepaTyphl, BIaKHOCTH BO3]lyXa,
CHJIbI TOKA, HAMPSKEHUS, SJIEKTPUUECKOTO COITPOTUBIICHHS, paOOThI M MOIITHOCTH 3JIEKTPUUYECKOTO TOKA;



- npedcmasnsims Pe3yNbTaThl U3MEPEHHUH ¢ MOMOIIBI0 TabHIl, TpauKOB U BBISBIISATH HA STOM OCHOBE SMIIUPHUYECKHE 3aBUCUMOCTHU: TEMIIEPATYpPhI
OCTBIBAIOLIETO TE€Jla OT BPEMEHM, CHJIBI TOKA OT HANpsIKEHUS HAa y4acTKe LIENH, yIila OTPaKEHUs OT yIJia NaJIeHUs CBETa, yria MPEeJIOMIIEHHs OT yriia
MaJIeHUsI CBETA;

- 8bIpadicams Pe3yNbTaTbl U3MEPEHUN U PaCYE€TOB B €AMHUIIAX MEXIyHApOJHOW CUCTEMBIL;

- npuBoOUMb IPUMEPHI MPAKTUYECKOTO UCIIONb30BAHUS (PU3NUECKUX 3HAHUM O TEIUIOBBIX, 2JIEKTPOMArHUTHBIX SBIICHUSX;

- pewiams 331241 HA IPUMEHEHUE U3YYCHHBIX (PHU3UUYECKUX 3aKOHOB.

9 KJIACC

JIMYHOCTHBIMH pe3y/IbTaTaMH U3y4eHUs yueOHO-MeTOoAnuecKoro kypca «®Pusnka» B 9-M kiaccax Apisercsa (GOpMUPOBAHUE CICAYIOLUIMX YMEHHM:
1. CamocroaTenbHO ONMpPENeNsaTh U BBHICKA3bIBATh OOIIME JJIs BCEX JIOJCH MpaBuiia MOBEACHUS NpU OOIIEHUH U COTPYAHUYECTBE (ITUUE-
CKHE HOPMBbI OOLIEHUS U COTPYIHUYECTBA).
2. B camocCTOATEeNbHO CO3/IaHHBIX CUTYAIUsX OOIICHUS W COTPYAHUYECTBA, OMUPASACH HA OOIIME JJIS BCEX MPOCTHIC MPABUIIA TIOBEICHHUS,
JienaTh BBIOOP, KAKOM MOCTYIOK COBEPILIUTD.

3. CpencTBoM JOCTHIKEHUS STUX PE3YJIbTATOB CIYKUT YUEOHBIN MaTeprant — yMEHHE ONPEACISITh CBOE OTHOILIEHHE K MUDY.
MeTtanpeAMeTHbIMH pPe3yJIbTATAMH H3Y4eHUs yuyeOHO-MEeTOAruecKoro kypca «Pusuka» B 9-oM kiacce sSBIAIOTCA (POpMUPOBAHHUE CIEAYIOIINX YHU-
BEpCAJIbHBIX YUEOHbIX JIEHCTBUM.

Pecynamuenvie YY/I.
1. CamocrostensHO (GOPMYITHPOBATH IS YPOKa IMOCIIE MPEABAPUTEIIBHOTO 00CYKICHHUS.
Y4auThcs 00HapYKUBaTh U (POPMYIUPOBATH YUEOHYIO IPOOIEMY.
CocTaBndTh IJ1aH pelIeHus: IpoosieMsbl (3a1a4H).
Pabotast o niany, cBEpATh CBOU ACHCTBUS C LIENIBIO U, TPH HEOOXOAUMOCTH, UCIIPABIIATH OIMOKH CAMOCTOSITEIBHO.
CpenctBoM (GOPMHUPOBAHUS ITHX JIEHCTBHUI CITY)KUT TEXHOJIOTHS TIPOOIEMHOTO JMAJora Ha 3Tale U3y4eHUs] HOBOTO MaTepHaia.
B nuanore ¢ yuutenem yuuThCsl BbIPaOAThIBATh KPUTEPUH OLCHKH U ONPENENATh CTENEHb YCHEIIHOCTH BBIOJHEHUs CBOEH pabOThl U
pa60TH BCEX, UCXOJIS1 N3 MMEIOLINXCS KPUTEPHUEB.

7. CpenctBoM (OpMUPOBAHUS ITUX JEHCTBUIA CIIY’KUT TEXHOJIOTHS OLIEHUBaHHUS 00pa30BaTENIbHBIX TOCTH)KEHUH (YyUE€OHBIX YCIIEXOB).
Ho3nasamenvnovie YY/[:

1. OpuentupoBarhbcs B CBOEH cucTeMe 3HAHUI: CAaMOCTOSTENILHO MpeaoaraTh, Kakas nH(popMalus Hy>KHa JUIsl pelieHus: yaeOHO! 3a1auu

B HECKOJIBKO IIIaroB.

2. OtOuparh HEOOXOIUMBIE /Il pelieHHs yueOHOH 3a/1a4l MCTOUYHUKU MH(POPMAIUH.

3. JloObIBaTh HOBBIE 3HAHUS: U3BJICKATh HHPOPMAITHIO, TIPECTABICHHYIO B pa3HBIX GopMax (TEKCT, TaOJIMIIA, CXeMa, HIUTFOCTPAITUS U JIp. ).

4. TlepepaOaTbIBaTh MOJYYEHHYIO HH(OPMAIIMIO: CPABHUBATh U TPYNIUPOBATh (DAKThl U SBJICHUS; ONPEAEIATh IPUIUHBI SBICHUHN, COOBI-

ook w

5. ITlepepabaTbIBaTh MOSyYEeHHYIO HHPOPMALIUIO: AeTIaTh BEIBOABI HA OCHOBE 0000IICHUS 3HAHUH.
6. IIpeoOpa3oBbIBaTh HHGOPMAIHIO U3 OJHOW (POPMBI B IPYTYIO: COCTABISTH MPOCTON TUIAH M CIIOXKHBIH IJIaH y4eOHO-HAyYHOTO TEKCTA.
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7. TIpeoGpa3oBbiBaTh HHPOPMAIHIO U3 OJHON (HOPMBI B IPYTYIO: TPEICTABIATh HHPOPMAIIMIO B BUJIE TEKCTA, TAOJIHIIBI, CXCMBI.
8. CpenctoM popMHUPOBAHUS ITUX JACUCTBUN CIIY)KUT YICOHBIA MaTepUal.

Kommynuxamuenwvie YY/[:

1. JloHecTu CBOIO MO3UIHIO J0 IPYTUX: 0(OPMIIATH CBOM MBICIH B YCTHOM M MMCbMEHHON peun ¢ Y4ETOM CBOMX YUEOHBIX M KH3HEHHBIX
pEUeBBIX CUTYaALUI.

2. JloHecTH CBOIO MO3MIIMIO J0 JAPYTHX: BBICKA3bIBATh CBOIO TOUKY 3PEHUS H MBITAThCS €€ 000CHOBATH, IPUBO/S APTYMEHTHI.

3. Cuywmars Apyrux, ObITaTbCs IPUHUMATD APYT'YIO TOUKY 3pEHHs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUSI.

4. CpenctBoM (HOpMUPOBAHUS ITHX JACHCTBHH CITY’KUT TEXHOJIOTHA IPOOIEMHOT0 auasora (moOy K Aatouuil U HOABOISIINN AAIIOT).

5. YuraTh BCIyX U PO ceOs TEKCThl Y4EOHUKOB U MPU ATOM: BECTH «AHAJIOr C aBTOPOM» (IIPOTHO3UPOBATh Oyylliee YTEHHE; CTaBUTh BO-
IIPOCHI K TEKCTY U UCKATh OTBETHI; IPOBEPSTH c€0s1); OTAEIATh HOBOE OT U3BECTHOTO; BBIIENATh INIaBHOE; COCTABIIATH ILJIaH.

6. CpenctBoM (HOPMUPOBAHUS ITHX JIEHCTBUIA CITY)KUT TEXHOJIOTHUS TIPOTYKTUBHOTO YTCHUSI.

7. JloroBapuBaThCsl C JIIOJIbMU: BBIIOJHSS pa3IMYHbIE POJIH B IPYIIIE, COTPYIHUYATh B COBMECTHOM PELICHUH IPOOIeMbl (3a1a4n).

8. YuuThCH YBOXUTEIHHO OTHOCHTHCS K TIO3UIIUU JIPYTOTO, IBITAThCS JOTOBAPUBATHCS.

9. CpenctBoM (GOpMHUPOBAHUS ITUX IEHCTBUIN CITYKUT paboTa B MaJIbIX IPYyIMIaX.

IIpeaMeTHBIMU pe3yabTaTaMM H3y4deHUs Kypca «DPu3mkay B 9-M Kilacce SABISIOTCS (POPMUPOBAHUE CIETYIONNX YMEHUI:

1-ii ypoBenb (He0OX0AUMBbIii)

ﬂewzmumaccnuk HayuumbvcAa.

£

NOHUMAMb CMBICL NOHAMULL.
MArauMTHOC I10JIC, aTOM, aTOMHOC AAP0, paAHuOAKTUBHOCTb, HOHU3UPYIOIINUE U3JIYUCHHUA; OTHOCUTCIBHOCTE MCXAaHUYCCKOTO ABUXKXCHUA, Tpa-
eKTOpUSl, MHEpIHaJIbHAsl CHCTEMa OTCYETa, MCKYCCTBEHHBIH CIYTHHK, 3aMKHYTas CUCT€Ma, BHYTPEHHHE CHJIbI, MATEMAaTUYECKUI MasTHUK,
3BYK, H30TOII, HYKJIOH;
CMbICI qbu3uqe(:i<ux 6EJIUYUH.
MarovMTHass MHAYKIUA, MarHUTHBIN IMOTOK, SHEPIrus 3JICKTPOMAIrHUTHOI'O IIOJI, MEPEMCIICHUC, TPOCKI A BEKTOPA, IyTh, CKOPOCTb, YCKOPEC-
HUE, YCKOPEHUE CBOOOJHOI0 MaIeHUs, ICHTPOCTPEMHUTEIbHOE YCKOPEHHE, CHIIa, CUJIa TSDKECTH, Macca, BEC Tejla, UMIYJbC, IEpUO/I, YacToTa,
aMIUTUTYZa, TIEPHOJI, 4acToTa, (hasa, UIMHA BOJIHBI, CKOPOCTH BOJIHBI, SHEPTHS CBA3H, 1e(EKT Macc, MEepHOJ OIypaciaa;
CMbICI qbu3uqe(:i<ux 3AKOHOB.
ypaBHEHUsI KWUHEMATHKH, 3aKOHbI HploTOHA (TIEpBBIi, BTOPOI, TPETHIT), 3aKOH BCEMUPHOT'O TATOTEHUS, 3aKOH COXpAaHEHHUS UMITYJIbCa, TPUH-
IIUI OTHOCUTENBHOCTH ["anmuiiesi, 3aKOHBI TAPMOHMUYECKUX KOJIeOaHW, PaBUIIO JIEBOM PYKH, 3aKOH 3JIEKTPOMArHUTHOM MH]YKIIUH, TPABHUIIO
Jlenna, 3aKoH paJHOaKTHBHOTO PacIaja.

2-ii ypoBeHb

Jleeamuknacchuk noayyum 603MoMNCHOCMb HAYYUMbCA:
- cobupams yCTAaHOBKU JJIs SKCIIEPUMEHTA M0 OMUCAHUIO, PUCYHKY U TIPOBOIUTH HAOIIOIEHUS H3y4aeMbIX SIBICHHUIA,
- UzMepsams CUITY TSKECTH, PACCTOSIHUE; PEJCTABIATh PE3YJIbTaThl U3BMEPECHHUH B BUIE TAOIUII, BBISBIISATH YMITUPHICCKHE 3aBUCUMOCTH;
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- 00BACHAMb PE3yAbTaThl HAOIIOEHUHN U SKCIIEPUMEHTOB;

- NpUMeHAmMb SKCTIEPUMEHTAIILHBIC PE3YJIbTAThI IS MIPEICKa3aHus 3HAUCHHS BEITUYHH, XapaKTePU3YIOIMUX X0 PU3NICCKUX SIBICHUI;
- 8blpadicams Pe3yNbTaThl U3MEPEHUHN U pacu€TOB B €IMHULIAX MEXIyHAPOIHONU CUCTEMBI;

- pewiams 3a/1a4d Ha IPUMEHEHHNE N3YUEHHBIX 3aKOHOB;

- NPUBOOUMb TIPUMEPHI MPAKTUYECKOTO UCII0JIb30BAHUS (PU3MUECKUX 3aKOHOB;

- UCNONL308aMb IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHYECKOHN JCATEIHHOCTH U B IIOBCEAHCBHOM KHU3HU.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA ®U3UKU
(IT0O OKOHYAHUU N3YYEHUA KYPCA)

MexanudecKkue siBJeHHUS

Buinycknuk nayyumcsa:

£

pacro3HaBaTh MEXaHHYECKHE SIBICHUS U OOBSICHATH HA OCHOBE MMEIOUIMXCS 3HAHUI OCHOBHBIC CBOMCTBA MJIM YCIIOBHUS MTPOTEKAHUS ITHX SIBIIE-
HUI: paBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOIHOE MaJIeHHe Tell, HEBECOMOCTh, PABHOMEPHOE JABMKEHHE IO OK-
PY’KHOCTH, HHEPLIMSI, B3AUMOJICHCTBUE TEJI, IIepeiada 1aBjIeHusl TBEPAbIMH TeJlaMU, )KUJIKOCTSAMU U ra3aMu, aTMOC(EPHOE /1aBJIEHUE, TUIaBAHNE
TeJ, paBHOBECHE TBEPABIX TeJ, KojebaTenbHOe ABHKEHUE, PE30HAHC, BOJTHOBOE JIBH)KEHUE;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TN U MEXAaHHUYECKHE SBJICHUS, UCTIOIB3ys (PU3NUIECKUE BEIMUMHBI: IyTh, CKOPOCTh, YCKOPEHHE, Macca Teja,
IUIOTHOCTD BEILIECTBA, CHJIA, AaBJIEHUE, UMIYJIbC Tella, KHHETHYecKasl YJHeprusl, MOTEHIAlbHAS YHEPTHUsl, MeXaHn4yeckasi padoTa, MexaHH4ecKas
momHOoCTh, KIT/I mpocToro Mexannsma, cuiia TPSHHSI, aMILTUTY 1A, IEPUO ¥ YacToTa KojeOaHWH, JUIMHA BOJHBI H CKOPOCTh €€ pacrpocTpaHe-
HUSL; TIPY OMTMCAHUM MPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICIT UCTIOIB3YEMbBIX BETUYHMH, NX 0003HAUCHUS U €IMHULIBI U3MEPEHHS, HAaXOUTh
(opMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUMHY C JPYTUMHU BETUYUHAMU;

aHAJIM3UPOBATh CBOICTBA TeJl, MEXaHUYECKHE SABJICHUS U MPOLIECCHI, UCTIONb3YS (PM3NUECKHE 3aKOHBI U IIPUHIIMIIBI: 3aKOH COXpAaHEHUs SHEpPIuy,
3aKOH BCEMHUPHOTO TATOTEHMs, paBHOAeHCTBYromas cuia, I, II u Il 3axonsl HeroTOHA, 3aKOH coXpaHeHus uMITysbca, 3akoH I'yka, 3akoH Ilac-
KaJsl, 3aKOH ApXHMMeZa; IPU 3TOM pa3inyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U €r0 MaTeMAaTHYECKOE BhIPaKEHUE;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3HUECKUX MOJENEN: MaTepralibHas TOUKa, MHepLUalbHasl CHCTEMA OTCUETA;

pemaTh 3a7auu, UCTIONb3Ys (PU3NUECKUE 3aKOHBI (3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIHUI CYEpHO3ULIUN cull, I,
IT u I 3akonbl HhtoTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOH ['yka, 3akoH [lackains, 3akon Apxumena) u GopMyIibl, CBsI3bIBAIOIINE (DHU3HUe-
CKHE BEJIMYHUHBI (ITyTh, CKOPOCTb, YCKOPEHHUE, Macca Teja, IMNIOTHOCTh BEIeCTBa, CUJla, AaBJICHHE, UMITYJIbC Tela, KHHEeTUYeCKas SHeprus, Mmo-
TEHIMalbHAsl SHEPTUs, MeXaHn4eckasi paboTa, Mexanuueckas MouHocTh, KII/] mpocroro mexanusma, cuiia TpeHUsI CKOJIbKEHUS, aMILIUTY/a,
MepUOJT ¥ YacTOTa KojaeOaHHi, JJIMHA BOJIHBI U CKOPOCTh €€ paclpoCTpaHEHHs): Ha OCHOBE aHAlIM3a yCJIOBHUS 3aJjauil BBIICIATh (GU3NUECKUE Be-
JUYUHBI U (POPMYITbI, HEOOXOIUMBIE ISl €€ pelIeHMs], U IPOBOJAUTH PACUETHI.

BblnyCKHllK noayuum 603MONHCHOCHIb HAYUYUMbCA:
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WCITIOJIb30BATh 3HAHMS O MEXAaHWYECKHX SIBJICHUSX B MOBCEAHEBHOM JKU3HU ISl oOecriedueHus: 0€30MacHOCTH TIPU OOpalIeHUuu ¢ MpudopamMu 1
TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAHECHHUSI 3JI0POBbS U COOTIOCHHSI HOPM YKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/Ie;

MPUBOMUTH TIPUMEPHI MTPAKTHYECKOTO UCTIONB30BaHUS (PU3UUCCKUX 3HAHUN O MEXaHHUUECKUX SBICHHUAX M (PU3MUYECKUX 3aKOHAX; UCIIOJIb30BaHUS
BO300HOBIISIEMBIX UICTOYHHKOB SHEPTUH; IKOJIOTUIECKUX MOCIICICTBUI UCCIEAOBAHNUS KOCMUYECKOTO ITPOCTPAHCTBA;

pa3nuyath TPaHUIBl MPUMEHUMOCTH (DPU3MYECKHX 3aKOHOB, MIOHMMATh BCEOOIIMA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHUS
MEXaHHYECKON PHEPTHH, 3aKOH COXPAHCHHS MMITYJIbCa, 3aKOH BCEMUPHOTO TATOTCHHUS) U OTPAHMYCHHOCTH HMCIIOJIH30BAHMS YACTHBIX 3aKOHOB
(3akoH ['yka, 3akoH Apxumenaa u Jip.);

npuéMaM MoucKa u GOPMYIUPOBKHU JOKA3ATEIBCTB BHIABUHYTHIX TUIIOTE3 H TEOPETUIECCKUX BBHIBOJIOB HA OCHOBE IMITUPHUUYECKU YCTAHOBJICHHBIX
(hakToB;

HAXOJIUTh aJICKBATHYIO MPEJIOKCHHOM 3a/1a4e (PU3HUECKYI0 MOJIEIb, pa3penaTh MpooieMy Ha OCHOBE MMEIOIIUXCSl 3HAHUH 110 MEXaHHUKE C HC-
M0JIb30BAHUEM MAaTEeMAaTHUYECKOTO arapaTa, OIeHUBATh PEATBHOCTh MOJTYYSHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI.

TenyoBble IBJIeHUS

Buinycknuk nayyumcsa:

£

pacrno3HaBaTh TEIUIOBbIE SIBJICHUS U OOBSCHATH HA OCHOBE MMEIOLINXCS 3HAHUN OCHOBHBIE CBOMCTBA MJIM YCJIOBUS MPOTEKAHUS STUX SBJICHUIM:
muddys3us, u3MeHeHre 00bEMa Tell MpU HarpeBaHUU (OXJIAXKIEHUH), OOJbIIAs CKUMAEMOCTh ra30B, Mallasg CKUMAEMOCTh JKUJKOCTEH U TBEP-
JIbIX T€J; TEIUIOBOE PAaBHOBECUE, UCIIAPEHUE, KOHIEHCAUs, [IJIaBIeHNUEe, KPUCTAIUIN3AllNs, KUIIEHUE, BIaKHOCTh BO3/yXa, Pa3JInNuHbIEe CIIOCOOBI
TEIIONEepe1ayuu;

OIMCHIBATh U3YUYEHHBIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHUS, UCIOJIb3YS (DU3UUECKHE BEIMUYMHbBI: KOJIMUYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPT U,
TeMIlepaTypa, yaenabHas TeI0EMKOCTh BEUIeCTBa, yAelbHas TEIUIOTa IUIABJICHHs U MapooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHus TOILIUBA,
KO3 (ULMEHT MOJIE3HOT0 JEUCTBUS TEIJIOBOTO ABUTATENs; IPU OMMCAHUU MPaBUJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HMCIOJb3YEMBIX BEIHU-
YHMH, UX 0003HAYEeHUS U €JMHUIIBI U3MEPEHNUs, HAXOAUTH (POPMYJIbI, CBS3BIBAIOLINE JAaHHYIO (PU3UUECKYIO BEJTMUUHY C IPYTUMHU BEIMYMHAMU;
aHaAJIM3UPOBATh CBOICTBA T, TEIJIOBBIE SIBIICHUS U MPOIECCHI, HCIOIb3Ys 3aKOH COXPAHEHMs SJHEPTUH; pa3IndyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOE BBIPAKEHUE;

pa3nauyaTh OCHOBHBIE IPU3HAKU MOJIENIEN CTPOCHHUS Ia30B, JKUIKOCTENH U TBEPIBIX TEIl;

pelaTh 3a7a4yM, UCIOJIb3Yys 3aKOH COXPAaHEHHs SHEPTUU B TEIUIOBBIX Ipolieccax, GopMyIibl, CBA3bIBAIOIINE (PU3HMUECKUE BEIUYMHBI (KOJIHMYECT-
BO TEIUIOThl, BHYTPEHHSS 3HEPTHUs, TEMIIeparypa, yAeidbHas TEIUIOEMKOCTh BEIIECTBA, YAENbHAasl TEIJIOTa IUIABJIEHUS W MapooOpa3zoBaHUS,
yJelibHas TEIUIOTa CrOpaHMsl TOIUIMBA, KOA(Q(GHUIIMEHT MOJIE3HOrO IeHCTBUS TEIJIOBOrO JABUraTess): Ha OCHOBE aHajHM3a yCJIOBMS 3a/1a4M BbIJeE-
JATh GU3NYECKUE BEIUYUHBI U (OPMYJIIbI, HEOOXOIUMBIE /Ui €€ pEeLIeHUs], U IPOBOJUTH PACUETHI.

Bbmycmmk noJjyuum 603MO0HCHOCHIb HAYUUMDBCA:

£

MCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSX B TIOBCETHEBHOM JKMU3HU /71 o0ecrieueHrs 0€30MacHOCTH IIPpH OOpallleHHH ¢ MPUOOpaMu U TEXHH-
YECKUMHU YCTPOMCTBAMH, JJIsi COXPaHEHHs 30POBbS U COOJIIOICHUS HOPM HKOJIOTHUECKOTO MOBEICHUS B OKPY’KaIOIIeil cpesie; MPUBOIUTD MPH-
MepbI IKOJIOTUYECKUX MOCIIECTBUI paboThl ABUTaTeneil BHyTpeHHero cropanus ([IBC), TemioBeIX U rupo3IeKTPOCTaHIINMH;
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MPUBOANUTE TIPUMEPBI PAKTUIECKOTO HCITOIB30BaHUS (PU3NYECKUX 3HAHUN O TETIOBHIX SIBJICHUSX;

pa3nuyaTh TPaHUIBI TPUMEHUMOCTH (DU3MUYECKHX 3aKOHOB, MMOHMUMATh BCEOOMIMI XapakTep (yHIaMEHTAIBHBIX (PU3UYECKHX 3aKOHOB (3aKOH

COXpaHECHHS SHEPTUHU B TEIUIOBBIX MPOIIECCAX) U OTPaHUYCHHOCTh MCIIOJIB30BAHUS YaCTHBIX 3aKOHOB;

npuéMaM MoucKa U GOPMYIUPOBKH JOKA3ATEIBCTB BBIABUHYTHIX THIIOTE3 U TEOPETUICCKUX BBIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBICHHBIX

(hakToB;

HaXOJUTh aJCKBATHYIO MPEUIOKECHHON 3a1aue (PU3NIECKYI0 MOJIEIb, pa3peliaTh mpoodiieMy Ha OCHOBE UMEIOIINXCS 3HAHUN O TETJIOBBIX SBJIE-

HUSIX C HCIIOJIb30BaHHEM MAaTEMAaTHYECKOTO ariapara u OleHUBATh PEaTbHOCTh MOJYYCHHOTO 3HAYCHUS (PU3NYECKON BEITMYHHBI.
DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS

Buinycknuk nayuumesn:

£

pacro3HaBaTh 3JIEKTPOMAarHUTHbIE SBJICHUS U OOBSCHITHh HA OCHOBE UMEIOIMXCS 3HAHUH OCHOBHBIE CBOWCTBA WJIM YCJIOBUS MPOTEKAHUS ITUX
SIBJICHUM: JIEKTPU3aLKs TeJl, B3aUMOJICUCTBUE 3apsAJI0B, HArPEBaHUE ITPOBOJIHUKA C TOKOM, B3aUMOJICHCTBUE MarHUTOB, 2JIEKTPOMarHuTHasi UH-
IOYKIMsI, NE€HCTBUE MArHUTHOTO IIOJS HA NMPOBOJHUK C TOKOM, NPSMOJIMHENHOE PacIpOCTPAHEHUE CBETA, OTPAKEHUE U INIPEIOMIICHHUE CBETA,
JUCIIEPCHS CBETA;

OIMCHIBATh M3YyYEHHbIC CBOMCTBA TEJ M 3JIEKTPOMATHUTHBIC SBJICHUS, UCIONB3Ys (U3NUYECKUE BEIMUYUHBI: IEKTPUUECKUM 3aps], cuja TOKa,
ANIEKTPUYECKOE HANPSIKEHUE, SJIEKTPHUUECKOE CONPOTUBIICHUE, YAEIbHOE CONPOTUBIECHUE BEIIECTBA, paboTa TOKA, MOIIHOCTh TOKA, (POKYCHOE
paccTosiHMEe U ONTHUYECKasi CUJIa JIMH3bI; IPU ONMCAHUU IPAaBUIBHO TPAKTOBATh (U3NUYECKUN CMBICI UCIOJIb3YEMbIX BEJIIMYMH, UX 0003HAYEHUs
Y eIMHUIIB I3MEPEHHUS; YKa3bIBaTh (JOPMYIIBI, CBSA3BIBAIOIINE JTAaHHYIO (PM3NYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

aHAJIM3UPOBATh CBOWCTBA TeJl, HJIEKTPOMArHUTHbIE SIBIEHUS U MPOLECCHI, UCIIOIB3Ys (U3NUECKUE 3aKOHbBI: 3aKOH COXPAaHEHHsI 3JICKTPUYECKOTIO
3apsza, 3akoH OMa Juisl ydacTka Len, 3akoH Jxoyns—IJIeHna, 3akoH MpsMOJIMHEIHOTO PacIpOCTPaHEHUs CBETA, 3aKOH OTPa)KEHUS CBETA, 3a-
KOH IPEJIOMJICHUS CBETA; IIPU ITOM pa3vyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U €r0 MaTeMaTH4YeCKOEe BbIPaKEHUE;

pelaTh 3a1a4M, UCONb3ys (PU3HYECKHE 3aKOHBI (3ak0H OMa AJIs ydacTka Len, 3akoH J[xoyns—JIleHna, 3aKk0H NpsIMOIMHENHOIO PacupocTpa-
HEHMsI CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPETOMIIEHUS CBETa) U (OPMYIIbI, CBSI3bIBAOLINE (PU3NUECKUE BEIIMYMHBI (CHIIa TOKA, SJIEKTpUYe-
CKO€ HaNpsKEHHE, JICKTPUYECKOE COIIPOTHUBIICHHE, YEIIBHOE CONIPOTUBIICHUE BEILECTBA, pab0Ta TOKA, MOITHOCTh TOKA, (JOKYCHOE PacCTOSHUE
U OINTUYECKasi CHJIA JIMH3BI, (POpMyYIIBl pacyéra 3JIeKTPUUECKOro COMPOTUBIICHUS MPU MOCIEI0BATEIbHOM U MapajuleIbHOM COEIMHEHUH IpO-
BOJHMKOB); HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4l BBIIEIATH (PU3HUECKUE BEJIMYMHBI U (POPMYIIbI, HEOOXOIUMBIE JIsl €€ pelIeHUs], U TPOBOAUTD
pacy€Tsl.

BblnyCKHuK noJiyuum 603MONCHOCHb HAYUUMbCA?

£

£

HCIOJIb30BATh 3HaHUS 00 JIEKTPOMArHUTHBIX SIBICHHUSX B IMOBCEIHEBHON KU3HU AJs oOecrieyeHns 6e30MacHOCTH NMpH o0pallleHuu ¢ npubopa-
MU ¥ TEXHUYECKUMH YCTPOICTBaMH, JUIsl COXpPAHEHHS 30POBbs U COOJIIOICHHSI HOPM 3KOJOTHYECKOI0 IOBE/ICHUS B OKPYKAIOIIeH cperie;
MPUBOANUTH MPUMEPHI MPAKTUYECKOTO HCIIOB30BaHNs (PU3NYECKUX 3HAHUN O DJIEKTPOMArHUTHBIX SIBICHUSX;

pa3iauyaTh TpaHUIlbl IPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, TOHMMAaTh BCEOOIIMN XapakTep (yHIaMEHTAJbHBIX 3aKOHOB (3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsi/ia) U OTPAaHUYEHHOCTh MCIIOIB30BaHMsI YACTHBIX 3aKOHOB (3akoH OMa aiis yyacTka 1eny, 3akoH Jxoyns—IJlenna u ap.);
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npuéMaM MOCTPOCHHs (HU3UIECKUX MOJIEIIEH, MOUCKa M (OPMYIUPOBKH JTOKA3aTEIIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETHUUECKHX BBIBOJIOB HA

OCHOBE dMITUPUIECCKN YCTAaHOBICHHBIX (haKTOB;

HaxOJIUTh QJICKBAaTHYIO MPEJIOKEHHON 3a7ade (PU3HUECKy0 MOJENb, pa3peniaTh MpodjeMy Ha OCHOBE MMEIOIIMXCS 3HAHHWK 00 3JIeKTpoMar-

HUTHBIX SIBJICHHUSIX C HCIIOJIb30BAaHMEM MaTEMATHYECKOTO amrapaTta U OllEHUBATh PEaTbHOCTh MOJYYEHHOTO 3HAUYCHHUS (DU3HUECKON BEIIMYMHBI.
KBaHToBBIE IBJIEHHUSA

Buinycknuk nayuumcs:

£

£

pacrno3HaBaTh KBAHTOBBIE SIBICHUS U OOBSICHATh HA OCHOBE UMEIOIIMXCS 3HAHUI OCHOBHBIE CBOIMCTBA MJIM YCIOBUS MPOTEKAHUS ITUX SBJICHUN:
€CTECTBEHHAsI U UCKYCCTBEHHAs! PaAMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHENYATOTO CIIEKTPA U3JIYyYEHHUS;

OIMCHIBATh N3YUCHHbIC KBAHTOBBIC SIBJICHUS, UCIIOIb3YS (DU3NUECKHE BEIMUMHBI: CKOPOCTH ANEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI U YacTOTa
CBeTa, epHO/] NOTypacnaia; Mpu OMUCAaHUH MPABUILHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOIB3YEMbBIX BEIMYUH, UX 0003HAUCHUS U €AMHUIIBI
M3MEpEHUS; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO0 BEIIMYUHY C IPYTUMH BEIMYMHAMH, BEIYUCIISTH 3HAYCHHE (PU3NICCKON
BEJINYUHBI;

aHAJIM3MPOBATH KBAHTOBBIC SIBIICHUS, HCIIONIB3Ys (PU3MUYECKUE 3aKOHBI M MTOCTYJIATHI: 3aKOH COXPAHCHUS YHEPTHH, 3aKOH COXPAHEHUS JJICKTPU-
YECKOTI'0 3aps/ia, 3aKOH COXPAHEHUsI MaCCOBOI'0 YMCJIa, 3aKOHOMEPHOCTH M3TyUYEHHUS U MOTJIOIIEHUS! CBETA aTOMOM,;

pa3in4aTh OCHOBHBIE MTPU3HAKH TJIAHETAPHOM MOJEIN aTOMa, HYKJIIOHHOW MOJIEJIM aTOMHOTIO SIAPA;

MIPUBOAUTH IPUMEPHI MPOSBICHUS B MPUPOJE U MPAKTUUECKOrO0 MCIOJIb30BAHUS PAIUOAKTUBHOCTH, SIEPHBIX U TEPMOSAEPHBIX PEAKUUU, JTU-
HEWYATBIX CIIEKTPOB.

Bbll’lyCKHllK noayuum 603MO0NHCHOCMb HAYUUMbCA:

£

ol

WCII0JIH30BaTh MOJYUYCHHbBIC 3HAHUS B IMOBCEIHEBHOM XKM3HU MPU OOpaIeHUH ¢ IPUOOpaMu (CUYETUYMK HOHU3UPYIOIIUX YACTHUI, TO3UMETP), IJIs
COXpaHEHHs 3[J0POBBSI U COOIOJICHHST HOPM 3KOJIOTHUECKOTO ITOBEICHUS B OKPYKAIOILECH cpese;
COOTHOCHUTDB SHEPIUIO CBA3HW ATOMHBIX ALCP C )IC(l)GKTOM MacCcChI,
MPUBOANUTH MPUMEPHI BIMSIHUS PAIMOAKTUBHBIX U3Ty4YeHUH Ha KUBbIE OPraHU3Mbl; IOHUMATh IPUHLUI JIEHCTBUS JO3UMETPA;
IIOHUMATh 3KOJOIN4YE€CKHEC HpO6J’I€MI>I, BO3HHUKAIOMIUEC MMPU HUCITOJIB30BAHHNU aTOMHBIX BHGKTPOCTaHHHﬁ, " IMyTU PCIICHHA 3TUX HpO6J’I€M, nep-
CIIEKTHBBI HCIIOJIb30BaHUS YIIPABIIEMOI0 TEPMOSICPHOTO CUHTE3A.

DJIeMeHTbI ACTPOHOMMH

Buinycknuk nayuumcs:

£
£

pa3ianyaTh OCHOBHBIE IPU3HAKK CYTOUYHOTO BpallleHus 3BE31HOT0 Heba, ABrkeHus JIyHpl, ConHIla U TUIaHET OTHOCUTEIBHO 3BE3;
[IOHUMATh Pa3IUYMs MEXKAY TeIUOLEHTPUYECKON U INeOLEHTPUYECKON CUCTEMAMU MUPA.

BblnyCKHuK noJiyuum 603MONHCHOCHb HAYHUUMbBCA?

£

£

yKa3bIBaTh OOIIME CBOMCTBA M OTJIMYMS TUIAHET 3€MHOW TPYIIIBI U IMJIAHET-TUTAHTOB; Malbix Teln CONHEYHOW CHCTEMbI U OOMNBIIMX IJIAHET;
MOJIH30BaThCS KapTOW 3BE3THOTO HeOa MpH HAOIIOCHUIX 3BE3THOTO HEOA;

pa3nanyaTh OCHOBHBIE XapaKTePUCTHKU 3BE3] (pa3mep, IIBET, TeMIIepaTypa), COOTHOCUTH IIBET 3BE3/IbI C €€ TeMIIepaTypoi;

paszanL THUITOTE3HbI O HpOI/ICXO)K)IeHI/II/I COJ'IHe‘IHOI\/'I CUCTCMBI.
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PA3JEJ II.
COJAEPKAHUE YYEBHOI'O ITPEJIMETA
OcHoBHoe coaep:xanue (210 gac)
®du3nka u pusnyecKne MeToAbl H3y4eHHusi Npupoasl (4 yaca)
®usnka — Hayka o npupoje. Habmonenue u onucanne ¢puznyeckux spiaeHui. Ousnueckue npudopsl. Ousnueckue BeIUYUHbI U UX u3mepenue. I1o-
TPENTHOCTH U3MEepeHH. MexIyHapoaHas cucteMa eqnani. DU3NYecKuil IKCIEPUMEHT U (u3nueckas teopus. Gusndeckue moaenu. Poib maremaru-
KU B pa3BUTUN Qu3UKU. Pu3uka 1 TexHuka. Pu3nka u pa3BUTHE IPEICTABICHUNA O MaTepUAIbHOM MHpE.
JdeMoHcTpauuu
IIpuMepbl MEXaHMYECKUX, TEIUIOBBIX, JICKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUU.
®dusnueckue npuoOOpHI.
JlabopaTopHbie padoThl U ONBITHI

1. Omnpenenenue LeHbI IEIEHUS MKAIbl U3MEPUTEIHLHOIO IPUOOpA.

2. W3mepenue IIHMHEIL.

3. H3mepenue odbeMa XUIKOCTU U TBEPJOTO Tela.

4. W3mepeHue TeMIepaTypsbl.

Mexannueckue sijienus (89 yacoB)
Mexanuyeckoe aBuxeHue. OTHOCUTENBHOCTD ABKeHUs. Cuctema orcuera. Tpaektopus. [lyTs. [Ipsimonuneitnoe paBHOMepHOE BHKEeHHE. CKOPOCTh
PaBHOMEPHOI'O MPSIMOJUHENHOIO ABM)KEHUA. MeToabl U3MEPEHUs PACCTOSIHUSA, BpEMEHU U cKopocTh. HepaBHOMEpHOE NBHXKEHHE. MrHOBEHHAs CKO-
poctb. Yckopenue. PaBHOyckopeHHoe aBmwxkenue. CBoOOqHOE mazeHue Ten. ['paduky 3aBUCHMOCTH IyTH M CKOPOCTH OT BpeMeHH. PaBHOMepHOe
JBMDKEHUE 10 OKpYXHOCTHU. [lepros u yactora obparieHus.
SBnenne nnepuuu. [lepsriii 3akon Hetotona. Macca Tena. [InotHocTh BemecTBa. MeToasl n3MepeHust Macchl U IoTHocTU. B3aumopeiictsue ten. Cu-
na. ITpaBuiio cnoxenus cun. Cuna ynpyroctd. Mertoasl uamMepenust cuibl. Bropoii 3akon Herotona. Tpernii 3akoH HetotoHa. Cuna TskecTH. 3aKoH
BCeMUpHOro TsaroreHus. MckyccrBennble ciyTHUKM 3eMin. Bec tena. HeBecomocts. ['eonienTpuueckas u reamoueHTpuueckas cuctemsl mupa. Cuna
TPEHMUS.
MowmeHT cunbl. YciaoBus paBHOBecus pblyara. LlenTp Tspkectu Tena. YceiaoBus paBHoBecus Ten. VMmynbce. 3aKOoH coXpaHeHUsl uMITyibca. PeakTnuBHOe
JBUKCHHUE.
Pabora. MomuocTs. Kunernueckas sneprusi. [loreHunanbHas 3Heprus B3auMOIEHCTBYIOMIMX TeJl. 3aKOH COXpaHEHUs MexaHudeckoi snepruu. [Ipo-
cTble MexaHu3Mbl. KoagduuuenT noneznoro aeictus. MeTo sl M3MEpEHUs SHEPTHH, Pa0OThI U MOIIHOCTH.
Hasnenue. ATMocdepHoe naBiaeHue. Metoasl uamMepenus nasieHus. 3akoH Ilackans. ['uapaBnuueckue MamuHbl. 3aKOH ApXxuMea. Y clIoBHE IUIaBa-
HUS TEIl.
Mexannueckue konebanus. [lepuos, yacrora u amrmmryaa konebanuil. [lepuon xonebanuii MaTeMaTHUECKOrO U NMPY>KUHHOTO MasTHUKOB. MexaHu-
4YeCKHUE BOJHBI. J[J1MHA BOJIHBI. 3BYK.
JdemMoHcTpauuu
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PaBHOMEpHOE NPAMOJIMHENHOE IBUKEHHE.
OTHOCUTENBHOCTD JIBHXKCHHUS.
PaBHOYCKOpEHHOE IBH>KEHHUE.
CBoboaHoe nazenue Ten B Tpyoke HeroTona.
HamnpaBnenue ckopocTy pu paBHOMEPHOM JIBUKEHUHU 110 OKPYKHOCTH.
SIBiieHnE MHEpLMH.
Bs3aumozeiicTBue Ten.
3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMAIUH MPYKUHBI.
CioxxeHue cuil.
Cuna TpeHus.
Bropoii 3akon HeroTona.
Tpetuit 3akoH HproToHa.
HesecomocTts.
3aKOH COXpaHEHUs1 UMITYJIbCa.
PeaktuBHOE NBHKEHUE.
H3meHeHue sHepruy Teja MPU COBEPIICHUN PadOTHI.
[TpeBpareHuss MEXaHUIEeCKON YHEPTHH U3 OAHON (OPMBI B IPYTYIO.
3aBUCUMOCTbD JaBJEHUS TBEPAOTrO TeJa Ha OMOPY OT ACHCTBYIOIIECH CHIIBI U TUIOLIAAH ONOPBI.
OobHapyxeHne atMoc(hepHOro J1aBICHHUS.
H3mepenne atMocepHOTo AaBlIeHUsI 6apOMETPOM - aHEPOHUIOM.
3axoH [lackas.
I'mppaBnuyeckuit mpecc.
3akoH Apxumena.
[IpocTbie MEXaHU3MBI.
Mexannueckue KojieOaHusl.
MexaHu4ecKkrue BOJHBI.
3BYKOBBIC KOJICOAHUS.
® YcnoBHS pacpOCTPAHEHUS 3BYKA.
JlabopaTropHbie padoThl U ONBITHI
1. H3mepeHue cKOpoCTH paBHOMEPHOTO ABUKEHUSI.
N3yueHune 3aBUCUMOCTH IyTH OT BPEMEHH TMPHU PAaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBI>KCHHUH
N3mepenne ycKkopeHus NpsSMOIMHERHOTO PABHOYCKOPEHHOTO JBUKEHUS.
N3mepenne Maccsl.
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5. H3mepeHue IOTHOCTU TBEPJOTO TeNa.

6. H3mepeHue IIOTHOCTH KHUIKOCTH.

7. VI3mepeHue CHIIbI TUHAMOMETPOM.

8. CnoxeHue CHl, HAIIPaBJICHHBIX BJOJb OJHOM MPSIMOIA.

9. CnoxeHue cui, HalIPaBJICHHBIX MO YTJIOM.

10. UccnenoBanne 3aBUCUMOCTH CHITBI TSDKECTH OT MAcChl Tela.

11. UccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT yIJIMHEHUS MPY>KUHBL. V3MepeHune )KeCTKOCTH MPYKUHBIL.

12. UccnemoBaHue CUITBI TPEHHSI CKONbXEeHUS. 3Mepenne ko puimenTa TpeHus: CKOJIbKEHUSI.

13. UccnenoBanue ycioBUil paBHOBECHS phlyara.

14. HaxoxaeHue HeHTpa TSKECTH III0CKOTo Tela.

15. Beruucnenue KIIJ[ HakIOHHOM TIIOCKOCTH.

16. 3mepenune KHHETUYECKON YHEPTHH TeJa.

17. 3mepenue u3MeHeHUs! MOTEHIMAIBLHON SHEPIruu Teda.

18. M3mMepeHne MOIIHOCTH.

19. M3mepenune apxuMe10BON CHIIBL.

20. N3yuyeHue ycioBuil TUIaBaHUS TEN.

21. Vzydenue 3aBUCUMOCTH TIepHOJia KOJIeOaHHd MasiTHUKA OT JJTUHBI HUTH.

22. VI3amepeHune ycKOpeHHs: CBOOOIHOTO MaIeHUs C TIOMOIIbIO MAasgTHHKA.

23. M3yueHue 3aBUCUMOCTH TIepHOa KoJeOaHui Tpy3a Ha MPYKUHE OT MAacCHI TPpy3a.

TemtoBrle siBaenus (32 yaca)
Crpoenue BemiecTBa. TemioBoe ABMKEHHWE aTOMOB W MOJieKyl. bpoyHoBckoe nBmwxkenue. Juddysusa. BzaumoneiictBue dactuil BemectBa. Monaenu
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABbIX TeJ U 00BsICHEHNE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJIENEH.
TemmoBoe nBuxenue. TeroBoe paBHOBecue. Temmepatypa u ee m3mepeHue. CB3b TeMIepaTyphl CO CPEIHEH CKOPOCTBHIO TETIOBOTO XaOTHYECKOTO
JIBUKCHUSI YACTHII.
Buytpennss sHeprus. PaboTa u Temionepenada kak crnocoObl M3MEHEHHs] BHYTPEHHEH dHepru Tena. BUIbI Teruionepenayn: TerIonpoBOAHOCT b, KOH-
BeKLUs, u3nyueHre. KonnuecTBo TEIoThl. Y AeabHas TEMIOEMKOCTh. 3aKOH COXpaHEHUs SHEPTUHU B TEIUIOBBIX Mpoleccax. HeoOpatuMocTs nporeccos
TEIUIOTIePEIauH.
Hcnapenue u xoHneHcanus. Haceimennsiii nap. BnaxHocTs Boznyxa. Kunenue. 3aBHCUMOCTh TeMIEpaTyphbl KUTMIEHUsT OT AaBieHus. [lnaBneHue u
KpUCTaJUTU3aIus. Y AeTbHAS TEIUIOTa TUIABJICHUS M Tapoo0pa3oBaHus. Y IeibHas TEIJIOTa CropaHus. PacueT KonndyecTBa TeIIIOTHI TPH TETNIO0OMEHE.
[TpunIMIBl paboTHI TETUIOBBIX ABUTaTeneil. [lapoBas TypOuna. [IBurarens BHyTpeHHero cropanus. PeaktuBHbiid qurarens. KI1/I TemmoBoro apurare-
ns1. OOBsSCHEHHE YCTPOHCTBA U MPUHIIHAIIA TIEHCTBHS XOJIOAMIBHHKA.
[TpeoOpa3oBanus SHEPTUH B TEIUIOBBIX MAaIIMHAX. DKOJIOTHYECKHE MPOOIeMbl HCIIOIB30BAHUS TETIJIOBBIX MAIIUH.
JdemoHcTpauuu
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CxnmaemMocTh ra3os.

Jduddysus B razax v KUIKOCTAX.

Mosenb Xa0TUYECKOTO JIBUKEHUS MOJICKYIL.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Coxpanenue o0beMa KHUAKOCTU IPU U3MEHEHUU (POPMBI cocyaa.
CuenieHne CBUHIIOBBIX IUJINHIPOB.

[TpuHIMn neHCTBUS TEPMOMETPA.

M3MeHeHne BHYTPEHHEN dHEPrun Tejla IPU COBEPLIEHUH paObOThl U IIPU TEIUIONEPEIAUE.
TennonpoBOAHOCT pa3TUYHBIX MaTEPUAIIOB.

KonBekuus B )KUAKOCTSAX U razax.

Tennonepenaya myreM U3JIy4eHUs.

CpaBHeHHE YJENbHBIX TEIJIOEMKOCTEHN pa3IMuHbIX BEILIECTB.
SIBiieHne ucnapeHus.

Kunenune Boael.

[TocToSIHCTBO TeMMepaTypbl KUTICHUS KUIKOCTH.

SIBieHus MIaBICHUS U KPUCTAIIU3AIUH.

W3mepeHue BIIaXXHOCTU BO3/yXa IICUXPOMETPOM HIIM TUTPOMETPOM.
Y CTpONCTBO YETHIPEXTAKTHOTO IBUTATENS BHYTPEHHETO CTOPAHHUS.
VYceTpoicTBO MapoBoi TypOUHbI

JlaGopaTopHble padoThI U ONBITHI

=

2
3.
4.
5

OnexTpuszanus Tea. DIeKTpudeckuil 3apsa. J{Ba Bua 3eKTpuuecKkux 3apsioB. B3anumoeiicTBue 3apsa10B. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.
Dnekrpuyeckoe nojie. JleicTBue 3JeKTpUYECKOro Mo Ha AJeKTpUYecKue 3apsiabl. [[poBogHUKH, AMAIEKTPUKN U MOTynpoBoAHUKUA. KoHaeHcarop.

HccnenoBanne n3MEHEHHs CO BpEMEHEM TeMITepaTypbl OCTHIBAIOIIECH BOJIBI.

W3ydeHue ssBIeHUS TEII000OMEHaA.

W3mepeHue yaenbHOM TeMI0eMKOCTH BEIIECTBA.

N3mepeHne BIa)KHOCTH BO3yXa.

HccnenoBanue 3aBUCMMOCTH 00beMa ra3za oT JaBJI€HUs IIPH MIOCTOSIHHOM TeMIiepaType.
DJeKTpUYeCKHe U MATHUTHbBIE siBJieHust (42 yaca)

DOHeprust MEeKTPUUECKOro MoJIsl KOHJEHCAaTOopa.

[TocTostHHBIM 35ekTpruyecKuil TOK. ICTOUHMKH MOCTOSTHHOTO ToKa. JleicTBus anekTpuueckoro Toka. Cuiia Toka. HampsbkeHnue. DnekTpuyeckoe conpo-
THUBJIEHUE. DJIEKTpUYECKas 1enb. 3akoH OMa Juis yyacTka sJieKTpudyeckoi nenu. [locienoBarenbHoe U MapamiieIbHOE COCTMHEHUS MPOBOIHUKOB. Pa-
00Ta U MOIIHOCTH ANEKTpUYecKoro Toka. 3akoH [xoyns-Jlenna. Hocutenu siaeKTpuuecKux 3apsaoB B MeTaJlIaX, MOJTYIPOBOAHUKAX, SICKTPOIUTAX U

razax. [lonynpoBoiHUKOBbIE TPUOOPBHI.
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OnbIT Dpcrena. MarautHoe 1nose Toka. BzauMoelicTBue MOCTOSSHHBIX MAarHUTOB. MaruHutHoe nosie 3eMin. DJIeKTpOMarauT. JlelicTBHe MarHUTHOTO
110JI1 HA IPOBOJIHUK ¢ TOKOM. Cuia Ammepa. DJIeKTpOABUraTellb. DJIEKTPOMAarHUTHOE pelie.
JdemoHcTpauuu
® DeKkTpuszanus Te.
JIBa poJlia aNeKTpUYECKUX 3apsI0B.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
[IpoBOTHUKY U U3OJISTOPBI.
DnexTpu3anus yepe3 BIUsHUE
[lepeHoC 2IEKTPUYECKOrO 3aps/ia ¢ OJHOIO Tejla Ha IPyroe
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa.
YCeTpoiCcTBO KOHIEHCATOPA.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.
M cTOoYHMKM TOCTOSIHHOTO TOKA.
CocraBiieHHE 3IEKTPUUYECKOM 1EnH.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIU3.
DJIEKTPUUYECKUI TOK B IOJYNPOBOAHUKAX. DJIEKTPUUECKHE CBOMCTBA MOIYIIPOBOJHUKOB.
DNEeKTpUUECKU pa3psij B ra3ax.
W3mepenne cuiibl TOKa aMIepMETPOM.
Haburonenne nocTostHCTBa CUJIbl TOKA HAa Pa3HbIX YYaCTKaX HEPA3BETBICHHON AJIEKTPUYECKON LEH.
W3mepeHne cuiibl TOKa B pa3BETBICHHON AJIEKTPUUECKON LIETIH.
W3mepenne HanpsiKeHHs! BOJIbTMETPOM.
N3y4eHne 3aBUCUMOCTH JIEKTPUUECKOTO COITPOTUBIIEHUS MPOBOJIHUKA OT €r0 AJIMHBI, IUIOLIAN ONEPEYHOT0 CEUEHUS U
MaTepuaia. ¥ eIbHOE COIIPOTUBIICHHE.
Peocrar u mMara3uH cOnpoOTHBIICHHN.
W3mepenne HanpsKeHUH B OCIEA0BATEIbHON AIIEKTPUYECKOM LIETH.
3aBHCHUMOCTB CHJIBI TOKA OT HaIllPSDKEHUS HA YYaCTKE 2JIEKTPUUECKOM LIETH.
OmneiT OpcTena.
MarsauTtHoe nose Toxa.
JlelicTBME€ MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
® YCTpOWUCTBO 3JIEKTPOJIBUrATENS.
JlabopaTropHbie padoThl U ONBITHI
1. HaOnronenue 31eKTpUIECKOro B3aUMOICHCTBHS TEl
2. COopka 3JIeKTpUYECKO e U U3MEPEHHNE CUIIbI TOKA U HAIIPSIKEHUS.
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HccnenoBaHue 3aBUCMMOCTHU CHIIbI TOKA B TPOBOJHUKE OT HAMPSKEHHS HAa €ro KOHIaX MPU MOCTOSHHOM CONPOTHBIICHUU.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA B 3JIEKTPUUECKOU LIETTH OT COMPOTUBIICHUS IIPHU MOCTOSHHOM HAIPSHDKEHUH.
W3ydeHue nocneaoBaTeIbHOr0 COeIMHEHUS TPOBOIHUKOB

N3yuenune napajiyieIbHOTO COEIMHEHUS IPOBOJHUKOB

H3mepeHne conpoTUBICHHUE MTPU TOMOIIY aMIIepMETpa U BOJIBTMETPA.

N3yuenune 3aBUCUMOCTH 3JIEKTPUUYECKOT0 COMPOTUBIICHUS POBOAHUKA OT €T0 JIJIMHBI, IUIOIIAIA MONEPEUHOT0 CEYEHUS U
MaTepuaia. Y AelbHOE COPOTUBIICHHE.

. U3amepenne paboThl M MOIITHOCTHU DJIEKTPUIECKOTO TOKA.

. I3ydeHue aneKTpuuecKux CBOMCTB KHUJKOCTEH.

. I3roToBieHne raJbBaHM4ECKOro 3JIEMEHTA.

. I3ydyenue B3auMoIeiCTBUSI IOCTOSIHHBIX MAarHUTOB.

. MccnenoBanre MarHUTHOTO OIS IPSIMOTO MPOBOAHUKA U KATYIIKU C TOKOM.
. UccnenoBanue siBJICHUS HAMarHWYMBaHUS JKeJe3a.

. I3yuenue npuHIMIa AeMCTBUS AIEKTPOMATHUTHOTO peJe.

. I3yuenue AeiCTBUS MarHUTHOTO TIOJISI HA IPOBOAHUK C TOKOM.

. I3yuenue npuHIuUna AeCTBUS AIEKTPOIBUTaATENS.

DJIeKTPOMArHUTHbIE KoJieOaHusi U BOJIHBI (11 yacoB)

OnextpoMarauTHas uHAyKuua. Oneitel @apanes. [lpasuno Jlenma. Camounaykuus. Inextporenepatop. [lepemennsiit Tok. Tpanchopmarop. Ilepe-
Jada 3JIEKTPUIECKON dHEeprur Ha paccTossHue. KoebaTenbHblii KOHTYP. DIEKTPOMAarHUTHBIC KOJICOaHMsI. DIEKTPOMArHUTHBIC BOJHBI M UX CBOMCTBA.
CKOpOCTh pacnpoCTpaHEHUs IEKTPOMATHUTHBIX BOJIH. [[pUHIIMIIBI PaIMOCBSI3U U TEIEBUACHUSI.
Cger - anexkTpoMarHuTHas BoyiHa. Jlucnepcust ceeta. BuiusiHue 351eKTpOMarHUTHBIX M3JIy4E€HUN Ha JKMBbIE opraHu3Msbl. [IpsimonuHeitHoe pacpocTpa-
HeHue cBeTa. OTpakeHue U IPEJIOMIIEHUE CBETA. 3aKOH oTpaxkeHus cBeTa. [Inockoe 3epkano. JIunza. @okycHoe paccTossHuE JIMH3bL. PopMyIia JIMH3bI.
OnTrueckas cuia auH3bl. ['11a3 kak ontuyeckas cucreMa. OnTH4eckre Npruoopshl.

JdemMoHcTpanuu
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DneKTpOMarHuTHas MHIYKIIHS.

IIpasuio JleHua.

CamouHayKIIHs.

IlosydyeHne nepeMeHHOro TOKa Py BpallleHUH BUTKA B MArHUTHOM IIOJIE.
YcTpoicTBO reHeparopa MoCTOSHHOTO TOKA.

YeTpoicTBO reHeparopa NeEpEMEHHOr0 TOKa.

YcTpoiicTBo TpaHcpopmaTopa.

Ilepenaya 31eKTpUUECKON SHEPTUN.

DNeKTpOMarHuTHHIE KOJIEOaHHUS.
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CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
[Tpuniun neiicTBrus MUKpOGOHA U TPOMKOTOBOPHTEIIS.
[IpuHUMIIBI pauOCBS3H.
Hcrounnku cBera.
[IpsiMonrHENHOE pacIIPOCTPAHEHUE CBETA.
3aKOH OTpa)KEHUS CBETA.
N3006paxkeHne B MII0CKOM 3epKalie.
IIpenomiieHue ceera.
Xox ydeit B coOuparomiei JInH3e.
XoJ1 1y4deil B pacCerBaroIleu JIMH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[TpuHIMnI neficTBUS MPOSKIIMOHHOTO afmnapaTa u (poTtoanrmapara.
Mopeins rnasa.
Hucnepcus 6enoro cBera.
[Tonyuenune 6en0ro cBeTa MpH CJI0KEHUU CBETa Pa3HbIX 1[BETOB.
JlaGopaTopHble padoThI M ONBITHI

1. WU3ydenue siBIE€HUS 3JIEKTPOMATHUTHON MHAYKLIUH.
W3ydeHnue nmpuHLUIA AecTBUS TpaHcPopMaTopa.
W3ydeHue SBIEHUS pacIpOCTPAHEHUs CBETA.
HccnenoBanue 3aBUCUMOCTH yIJIa OTPA)KEHHUS OT YIJIa Ma/IeHHs] CBETA.
W3ydeHue cBOMCTB N300paykeHUs B INIOCKOM 3€pKaJie.
HccnenoBanye 3aBUCUMOCTH yIJIa IPEJIOMIIEHUS OT yIJla MaJeHMsl CBETA.
N3mepenne PoKyCHOTO pacCTOSTHUS COOMPAOIICH JTNH3HI.
[Tony4yenne n300paXkeHU ¢ MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Habumonenue siBiaeHus tucnepcun cBeTa.
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KBanroBbie sijienus (13 yacos)

OmnsiTel Peszepdopaa. [Tnanerapuas mogens aroma. JInneluarsie ontuyeckue cnektpsl. [lornomenue u ncnyckanue ceera aromamu. CocTaB aTOMHOTO
s1pa. 3apsAA0BOE€ U MAacCOBOE YUCIa. SIaepHble cuiibl. DHEPTUs CBA3M aTOMHBIX siiep. PannoakTuBHOCTh. Asbda-, 6eTa - 1 ramma-uzinydenus. [lepron
nosiypacnaza.  MeToasl perucrpanuu AAepHbIX u3nydeHuil. fnepHsle peakunu. Jlenenue m cunres anep. Mcrounuku sHeprun CosHIA U 3BE3J.
SnepHas sHepreruka. Jlozumerpus. BivsHue painoakTUBHBIX W3JTy4Y€HUN Ha )KMBBIE OPTaHU3Mbl. JKOJOTHYECKHe MpoOaemMbl pabOThl aTOMHBIX 3JIEK-
TPOCTAHIIUH.
JdemoncTpauuu
® Mogenb onbiTa Pezepdopaa.
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® HabnroneHue TpekoB yacTuIl B kamepe BunbcoHa.
® YCTpPOWCTBO U JEHCTBUE CYETUYNKA MOHU3UPYIOIIMUX YaCTHL.
JlaGopaTropHblie padoThbI M ONBITHI
1. HaOGmroneHue MTMHEWYATHIX CIIEKTPOB U3JIYYCHHUS.
2. H3mepeHue eCTECTBEHHOIO PaIUOAKTUBHOTO (POHA T03UMETPOM.
Crpoenue u 3Bo/nonust BeesieHHoi (6 yacos)
I'eonenTpryeckas U rearoleHTpuyYecKas cucteMbl mupa. dusnyeckas npupoaa HebecHbix Ten ConHeuHoil cucteMsbl. [Ipoucxoxnenue ConHedHON
cucrembl. ®usnueckas npupoaa Comnnua u 38e3a. Crpoenue Beenennoit. OBosmonus Beenennoil.
JdemoHcTpauuu
® AcTpoHOMHUYECKUE HAOTIOACHHUS.
® 3HAKOMCTBO C CO3BE3IUSIMH U HAOJIIOIEHUE CYTOYHOTO BpAILlEHHs 3BE3HOTO Heda.
® Habmonenue nuxenus Jlynsl, ConHIa U MIIaHET OTHOCUTEIHHO 3BE3.
Pe3epBHOe BpeMs (MTOroBOE MOBTOPeHHUE) - 13 yacon

7 KJIACC
(70 yacoB, 2 yaca B HeJIeJII0)
Beenenue (4 1)
Uro u3yuaet ¢pusuka. Pusndeckue siBinenus. Habmionenus, onbiTel, nu3mepenus. Ou3uka u TEXHUKA.
JlabopaTopHble padoThbI:
1. Omnpenenenue LEHbI JEICHUS U3MEPUTEIBHOTO IIHIUHIPA.
IlepBoHaya/ibHbIE CBe/IEeHUS] 0 CTPOEHUM BellecTBa (6 1)
Mornexynsl u atombl. Auddysus. [Apmwxenue moaekyna. CBa3b TeMIepaTyphl Tejla CO CKOPOCTBIO IBUKEHUS ero MOJeKyll. [IpuTspkeHue U oTTalKuBa-
HHUC MOJICKYII. Paznmunbie cocTOSTHUS BEIICCTBA U UX 00BICHEHHE Ha OCHOBE MOJICKYJIAPHO — KWHETUYCCKUX HpeﬂCTaBﬂeHHﬁ.
JlabopaTopHbie padoThI:
2. M3mepenue pazMepoB MaJbIX TEJl.
B3aumoneiicrBue Tea (22 u)
Mexannueckoe nBuxkenue. Panomeproe npuxenue. Ckopocts. Wuepuus. BzaunmoneiictBue ten. Muepuus. Macca tena. M3mepenue maccsl Tena ¢
nomoInkko BecoB. [1noTHOCTH BemecTBa. SBnenue Tsarorenus. Cuna Tsokectd. Cuta, Bo3HUKaromas npu aedopmarnuu. Bec. CBs3b MeXly CHIION TH-
KECTU U Maccoi. Ympyras nedopmarnus tena. 3akod ['yka. lunamometp. I'padmueckoe nzodpaxenue cuibl. ClioKeHUE CUII, IEUCTBYIOMIUX MO OJTHOM
IIPSAIMOM.
Tpenue. Cuna tpenus. TpeHne CKOIbKeHUs, KaueHus, mokod. [loamumankuy.
JlabopaTopHblie padoThI:
3. H3mepeHne macchl Tella Ha PHIYaKHBIX Becax.
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N3mepenne oobema Tena.

W3mepenue miIoTHOCTH TBEPAOIO Tea.

['pagupoBanue Npy>KUHBI U U3MEPEHUE CUITBI C TIOMOIIBIO THHAMOMETPA.
N3mepenue cuiibl TpeHHUs.

No ok

JlaBJieHre TBepPABIX TeJl, sKMAKOCTel U ra3os (20 1)
Hasnenue. JlaBnenue tBepabix Ten. JlaBnenue raza. OObsICHEHUE AAaBICHHS Ta3a HA OCHOBE MOJEKYISIPHO — KMHETUYECKHX NPEICTaBICHUN. 3aKOH
[Tackans. JlaBnenue B sxuakocTu u raze. CooOmaromuecs cocynapl. mo3el. ['napaBnudeckuit mpecc. Atmocdeprnoe nasinenue. Onbit Toppudesnim.
Bbapomerp-anepoun. M3meHnenne atmocdepHoro naBieHusi ¢ BbICOTOW. MaHomeTpbl. Hacoc. ApxumesnoBa cwia. YcioBus TUTaBaHHs Tel. BOJHBIN
TpaHcnoptT. Bo3ayxoriaBanue.
JlaGopaTropHbie padoThbI:
8. M3mepeHue BHITAKUBAIOUICH CHIIBI, ACWCTBYIONIECH HA TIOTPYKEHHOE B KHUIKOCTH TEJO.
9. BpriicHeHUE yCIOBHIA MJIaBaHUS TeJ B )KHUJIKOCTH.
Pa6ora u mommuocTh. Jueprus (12 )
PaGota cumbl, neiicTByIOMIEH M0 HANIPABIEHUIO NBIKEHUS Tena. MomHocTh. [IpocTeie MexaHu3Mbl. YciioBUE paBHOBecHs pbryara. MOMEHT CHIIBL.
PaBHOBecue Ten ¢ 3aKperICHHOM OChI0 BpamleHus. Buapl paBHOBecus. PaBeHCTBO paboT mpH MCHOIB30BaHUU MeXaHU3MOB. KoadduuueHT mone3Horo
nerctBusd. [loTeHnmanbHas 3HEprus NOJHATOrO Teja, CxKaTOW NpyxuHbl. KuHeTnueckas sHeprus ABuxkyierocs tena. IIpespaiienue oqHOro Buaa me-
XaHUYECKOM HEPIUU B JPyroil. DHEprus pek u BeTpa.
JlaGopaTropHbie padoThbI:
10. BersicHeHHE yCIOBHS PABHOBECHS phlUara.
11. Uzmepenue KIIJ| mpu nombeme Tena mo HaKJIOHHOM IIIOCKOCTH.
Pe3epBHOe BpeMsi (MTOTOBOE MOBTOPeHUE) — 6 4.

8 KUIACC
(72 gaca, 2 yaca B HeJeJII0)
TenJioBble siBJIeHUA (26 4)
TemnnoBoe nBuxkenune. BuyTpennsis sHeprus. Pabota u Terionepenaya kak crnocoObl U3MEHEHUS BHYTPEHHEH dHeprun Tena. Buasl Ternonepenaun.
KonuyecTBo TemnoTel. YenpHas TEIUIOEMKOCTh. YJelbHasl TEIUIOTa CropaHusi TOIuiMBa. [lnaBieHue W KpucCTaIu3amus. TemrepaTypa IUIaBJICHHS.
VY nenbHas temnota miuasineHud. Mcnapenue u konaeHcanus. OTHOCUTENbHAS BIaKHOCTh Bo3Ayxa U ee u3Mmepenue. Kunenne. Temneparypa KuneHusl.
VYnenpHas Teriota napoodpazoBanus. OObICHEHHE W3MEHEHUN arperaTHBIX COCTOSIHHM BEIIECTBA HA OCHOBE MOJIEKYJISIPHO — KWUHETUYECKHUX TMPE.I-
ctaBieHui. [IpeBpanieHns SHEPTuU B MEXaHUYECKUX U TETUIOBBIX Mporieccax. J[BuraTens BHyTpeHHero cropanus. [lapoBas TypOuHa.
JlaGopaTropHbie padoThbI:
1. CpaBHEeHHE KOJMYECTB TETUIOTHI IPU CMEIIMBAHUH BOJIbI PA3HOM TEMIIEPATYPHI.
2. H3MepeHHE OTHOCHUTEIIBHOHN BIAXKHOCTH BO3/yXa C MIOMOIILI0 TEPMOMETPA.
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DyekTpuyeckue siBjieHUus (34 4)

Onexrpuszanus Ten. J[Ba poja 3ineKTpuUecKuX 3apsanoB. B3aummoneiicTBue 3apsiioB. DieKTpuUuecKoe mojie. J[MCKpeTHOCTh 3JIEKTPUUYECKOro 3apsija.
OnekTpoH. CtpoeHrie aToMOB. [10CTOSIHHBIN 3JIEKTpUYECKUM TOK. ['aJbBaHUYECKUE PJIEMEHTBI. AKKYMYJISITOPBI. DJNEKTpUUYECKas 1eNb. JJIEKTPUUECKUN
TOK B MeTaiiax. Cuia Toka. AMnepMmerp. DIEeKTpUUecKoe HanpskeHue. BoibTMeTp. DnekTpuueckoe conpoTuBieHne. 3akoH OMa 1i1sl ydacTka dJiek-
TPUYECKOH Ienu. Y JienbHoe conpoTuBieHue. Peoctarel. Buasl coenunenuit npoBoqHukoB. PaboTa 1 MOIIHOCTH 3J€KTpUUYecKoro Toka. KonnyecTBo
TEIUIOTHI, BBIIEISIEMOE MTPOBOJIHUKOM € TOKOM. CUETUHK 3JIEKTpUYeCcKOi sHepruu. JlaMna HakanuBaHus. DJEKTpOHArpeBareibHble Mpuoopsl. Pacuer
ANEKTPOIHEPIruU, MOTpedasieMoit ObITOBBIMH 3AnekTponpudopamu. Kopotkoe 3ambikanue. [InaBkue npegoxpanurend. MarnutHoe moiie Toka. DIeK-
TPOMarHuThl U UX npuMeHeHue. IlocrosHable MarHuTel. MaruuTHoe nose 3emiu. JlelicTBe MarHUTHOTO MOJI HA IPOBOJHUK C TOKOM. DJIEKTPOJABU-
ratesb.

JlabGoparopHblie padoThI
COopKa IeKTPUIECKOi ey U U3MEPEHUE CUITBI TOKA.
W3mepenne HanpsHKeHUs Ha Pa3IMYHBIX Y4acTKax HEenu.
PerynupoBanue cuiibl TOKa peocTaToM.
H3mepeHne conpoTUBICHUS IPOBOTHUKA C TIOMOIIBI0 aMIIEPMETpa U BOJIbTMETPA.
N3mepenue paboThl U MOIIHOCTH 3IEKTPUUYECKOTO TOKA.
W3ydeHue MoieH 3JeKTPOBUTATEIS.
COopKa 3JeKTpOMarHuTa U UCIBITAHUE €T0 JICHCTBHUS.

©ON AW

CgeroBble siBj1eHud (8 1)

Wctounuku cera. [IpsmonuHeiiHoe pacripocTpaneHue cBera. OTpakeHre cBeTa. 3aKOHbI OTpakeHus cBeta. Ilnockoe 3epkano. IIpenominenue ceera.
Jlun3zel. @oKycHOE pacCTOSHUE U ONTUYeckas cuiia JIMH3bL. [locTpoenue n3o0paskeHu, 1aBaeMbIX TOHKOW JHH30M. OnTHYeCcKHe MpPHUOOPEHI.

JlabopaTopHble padoThI:

10. M3yyeHue 3aKOHOB OTPAKEHMsI CBETA.

11. HaOGmtonenue siBICHUS IPETIOMIICHUS CBETA.

12. Tlomydenue u300pakeHUH C MOMOILBIO COOMPAOIIEH JIMH3BI.

Pe3epBHOe Bpemsi (MTOTOBOE NOBTOPeHHE) — 4 U,

9 KJIACC
(68 uacos, 2 yaca B HeeJI10)
Mexanuueckue siBjeHust (26 1)
MarepuanbHas Touka. CucreMa orcyera. Ilepemenienne. CkopocTh NPSMOJIMHENHOTO PAaBHOMEPHOTO ABMKEHMs. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE
JBUKEHHME: MTHOBEHHAsi CKOPOCThb, YCKOpeHHe, nepemenienre. ['paduku 3aBUCUMOCTH KMHEMATHUECKUX BEJIMYMH OT BPEMEHM NPU PAaBHOMEPHOM HU
PaBHOYCKOPEHHOM JIBHKEHUU. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABM)KECHUS.
[IepBeiit 3akoH HeroToHa. MHEpumanbHble cucteMsl otcueTa. Bropoit 3akon Hetorona. Tpernii 3akoH HeroToHA.
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CBoOoaHoe mmajieHre. 3aK0OH BCEMUPHOTO TATOTEeHUS. VICKyCCTBEHHBIE CITYTHUKH 3€MJTH.
Nmnynbe. 3ak0H COXpaHEHUs UMITyJIbca. PakeTsl.

JlaGopaTropHbie padoThbI:

1. MHccnepoBanue paBHOYCKOPEHHOTO JABMKEHUS 0€3 Ha4albHOM CKOPOCTH.
2. MH3mepenue ycKopeHUs CBOOOIHOIO MaCHHUS.
Mexann4yeckue KojJae0aHUusl U BOJIHBI. 3BYK (9 1)

Konebarenbnoe asmxenue. Konedanus rpysa Ha npyxune. CBoOoanbie konedanus. KonebarenbHas cucrema. [lepuop, yactora u amrntyaa kosneba-
Huii. [IpeBpainienne sHepruy nmpyu KoedaHusX. 3aryxawiue Koinedanus. BeiHyXeHHbIe Konebanus. Pacipoctpanenne kojaebaHuil B yIpyrux cpeaax.
[Tonepeunsie ¥ MpoAOIbHBIE BOJHBL. CBS3b IJIMHBI BOJHBI CO CKOPOCTBIO €€ PAaCIpPOCTPAHEHHS U MEPUOJOM. 3BYKOBbIE BOJHBL. (CKOpPOCTH 3BYKA.
I'poMKOCTB 3ByKa M BBICOTA TOHA. JXO.

JlabopaTopHble padoThI:

3. UccnenoBanue 3aBUCMIMOCTH MIEPUO/Ia U YaCTOTHI CBOOOIHBIX KOJIeOaHUI MasiTHUKA OT €ro JIJTHBI.

DJIeKTPOMATrHUTHbIE KoJieOaHusi H BOJHbI (11 1)

OpHOpOoaHOE M HEOJAHOPOAHOE MarHUTHOE Toje. Hampasienre Toka U HanpaBiIeHHe JIMHUN ero MarHuTHoro nois. [IpaBuno OypaBunka. OOHapyxe-
HUE MarHUTHOTO 1oJs. [IpaBuino neBoit pyku. MHAyKIMs MarHuTHOTO 1MOJsl. MarHUTHBIN MOTOK. DJIEKTpOMarHuTHasl MHIYKIUS. ['eHepaTop nepemeH-
Horo Toka. IIpeoOpa3zoBaHue 3HEPrHH B ANEKTPOTEHEPATOpax. DKOJOTHUYECKHE MPOOJIEMBI, CBSI3aHHBIE C TEIJIOBBIMU M THUIPOAIEKTPOCTAHLIUSIMHU.
DNEeKTPOMarHuTHOE ToJIe. DJIEKTPOMAarHuTHbIE BOJIHBI. CKOPOCTh pacpOCTPAHECHHS SJIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMArHUTHAsS IIPUPO/Ia CBETA.

JlaGopaTropHbie padoThbI:

4. M3yueHue sBJICHUS AIEKTPOMarHuTHOW MHIAYKIIUH.

Crtpoenue aToma u aToOMHOro sigpa (13 4)

PannoakTMBHOCTH KaK CBUIETEIHCTBO CIOKHOTO CTPOEHHUs aTOMOB. Anb(da-, 6eTa - u ramMa-usnydenus. OnbiTel Pesepdopna. Snepras Mmonens ato-
Ma.
PannoakTuBHBIE MpeBpallieHns aTOMHBIX sifep. [IpoTOHHO — HEHTPOHHAS MOJIETh sAipa. 3apsAI0BOE U MacCOBOE YuCio. SnepHbie peakiuu. [lenenue u
cuHTe3 anep. CoxpaHeHue 3apsA0BOTO U MAaCCOBOTO YMCEI IPH SJIEPHBIX PEAKLUAX. JHEPrusl CBSA3M YaCTULl B siApe. BrineneHue sHepruu npu suep-
HBIX peakuusx. M3myuenue 3Be3n. SnepHas sHepreTHKa. DKOJIOTHUECKHE MPOOIeMbl pabOThl aTOMHBIX JIEKTPOCTaHIMN. MeTo bl HaOMIOeHUS U pe-
TUCTpAIUU YacTHIl B siiepHo (usuke. JJozumerpus.

JlabopaTopHble padoThI:

5. Uzyuenue aeneHus siapa atoMa ypaHa rno ¢pororpaduu TpeKoB.

Crpoenue u 3BosI0uus1 BeesienHoii (6 yac )

['eonienTprUyecKas U reIroleHTpUYecKas CUCTeMbl Mupa. dusndeckas mpupoaa HebecHbIX Tesl COTHEYHOM CUCTEMBI.

[Tpoucxoxaenne Conneuno cucteMbl. Puszndeckas npupoaa Connia u 3se311. Ctpoenue Beenennoit. oo BeeneHHOM.

JdemMoHcTpanum:

1. AcTtpoHOMUYECKHE HAOTIOICHHUS.
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2.  3HAKOMCTBO C CO3BE3USAMH U HAOJIIOI€HUE CYyTOUHOTO BpAIlleHHs 3BE3HOT0 Heba.
3. Habmonenue neuxenust JIynsl, CoaHIa v MjJaHET OTHOCUTEJIBHO 3BE3I.
Pe3epBHOe Bpemsi (MTOroBO€e MOBTOPeHME) - 3 Yac.

PACHPEJAEJEHUE YYEBHOI'O BPEMEHHW, OTBEAEHHOI'O HA U3YYEHUWE OTJAEJIBHBIX PA3ZJAEJIOB KYPCA.
BBINIOJTHEHUE MPAKTHYECKOW YACTHU KYPCA.

7 KJIACC
(2 gaca B Hezemto, Bcero - 70 4acoB, B TOM YHCJIE UTOIOBOE ITOBTOPEHHE - 4 daca)
KoandecTBoO
paboTt
Ne i/ HanmeHoBaHue pa3iesioB 4acoB JabopaToOpPHBIX KOHTPOJIbHBIX
1 ®dusznka u GU3HIECKUE METOIBI 4 1
W3YYEHUS IPUPOIBI
2 [TepBoHavabHBIC CBEICHUS O 6 1
CTPOCHUH BEIIECTBA
3 BsaumMmopeiicTBue Tel 22 5 2
aBJIEHHUE TBEPIBIX TEJI, KUIKO-
CTEH U razoB
) Pabora, Mo1IHOCTD, YHEPTHS 12 2 1
6 HToroBoe moBTOpEeHME 6 - 1
Bceezo 70 11 6
8 KJIACC
(2 yaca B HezeINI0, BCEro — 72 4acoB, B TOM YKCIIE€ UTOIOBOE MTOBTOPEHHUE - 3 yaca)
KoanuectBoO
Ne ni/m HaumenoBanue pa3jaesioB 4acoB \ padoTr
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Ja00pPATOPHBIX | KOHTPOJBHBIX
1 TennoBbIe SBICHHUS 26 4 3
2 DJIEKTPUYECKUE SIBJICHUS 27 5 4
3 DJIEKTPOMAarHUTHbIE SIBJICHUS 7 2 1
4 CBeToBbI€ BIICHUS 8 1 1
5) HroroBoe nmoBropenue 4 - 1
Bcezo 72 12 10
9 KJIACC
(2 gaca B Hejen0, BCEro - 68 4acoB, B TOM YHCJIEC TIOBTOPEHUE - 5 4acOB)
KosmuectBo
paboTt
Ne ni/m HaumeHoBaHue pa3iesioB 4acoB Ja00pPaATOPHBIX | KOHTPOJBHBIX
3aKOHBI B3aMOJICHCTBHUS U JIBYIKE-
1 A A 26 2 2
HUS Tel
9 Mexannueckue KoiueOaHus U BOJI- 9 1 1
HBL. 3BYK
3 DIEKTPOMArHUTHOE TI0JIe 11 1 1
4 KBaHTOBBIE SIBICHMS 13 1 1
CtpoeHue 1 3BOJIoIus BeeneHHoi 6 - -
5 HTorosoe noBTOpeHME 3 - 1
Bcezo 68 5 6
OcHOBHOE coiepxaHue 7 kaacce | 8 kaace | 9 kaace | Beero mo gakry
duznka u GU3NUECKHUE METOJIbI U3YUYCHUS TPUPOIBI 4 - - 4
MexaHW4decKue STBJICHHS 54 - 37 89
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TensnoBele sBICHUS 6 26 - 32
DNEeKTPUYECKUE U MAarHUTHBIE SBJICHUS - 42 11 42
KBaHTOBbIE sBJICHUS - - 13 11
Crpoenue u 3Bomonus Beenennoi - - 6 6

HToroBoe moBTOpEeHME 6 4 3 13
Bcezo 70 72 68 210

PA3IEJ I11.

TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIUYECTBA YACOB,

OTBOJMMBIX HA OCBOEHME KAXKJIOM TEMBI.

7 KJIACC
TemaTuueckoe OcHoBHbIEe BH/bI Y4e0OHOH AeATeJbHOCTH YYAIMXCS
NJIAHUPOBaHMe IlIpeomemmnuwie doeiicmeusn Memanpeomemuuvle pe3yibmanvl
Ilo3nasamenvnule Pecynamuenvie Kommynurkamuenwie
yvia yvia yvia
PDuU3uKa — HAYKA 0 [TpuBoMTE TpUMEPHI (U3HYECKOTO TeNa, | AHAIM3HPOBATH, IInanupoBaTh cBoto | OrtcTranBasi CBOIO TOUKY
npupozae SIBIIGHUS, PA3INYaTh BEIIECTBO U TEIIO. CpaBHUBaTh,  KJIACCH- | MHAWBUIYAJIbHYIO 00pa- | 3peHusi, NPUBOIUTH apry-
(4 yaca) Omnpenenuth 1EHY JeleHUs W 10- | GuuupoBaTh U 0000- | 30BaTENIbHYIO  TPAEKTO- | MEHTHI, TOJATBEpPXKIas HUX
IPEUIHOCTb. 11aTh U3y4YEHHBIE TIOHS- | PUIO. baxTamu
Onpenensitb 00bEM KUJIKOCTH C IIOMO- | THS
LIbI0 MEH3YPKH.
Crpoenne [TpuBoauTe mnpumepsl, JnokasbiBatolue | I[IpoexktupoBanue u | BoiaBurare BepCcHM | YMeTh MIpU3HABaTh
BellecTBa CYIIECTBOBAaHHE MOJIEKYJI; ONpPENeNsTh CO- | IPOBEAEHUE HaOII0Je- | pelIeHus npobeMsl, | OHIMOOYHOCTh CBOETO
(6 yacoB) CTaB MOJIEKYJI; pellaTh KaueCTBEHHbIE 3a/la- | HUS NPUPOJHBIX SIBJIE- | OCO3HABaTh  KOHEYHBIN | MHEHUS (€CIM OHO TaKOBO)

4y Ha 1-e monoxxenne MKT.

Onpenenars pa3Mep MaJIoro Tea.

PemaTe kauecTBEeHHBIC 3a7]a4u Ha JTAHHOE
noniokeane MKT; nokaswIBaTh JBUKCHHE

HUH C UCIIOJIb30BaHUEM
HEOOXOIUMBIX H3MEpPH-
TEJIbHBIX PHOOPOB.

pe3yibTar, BBI6I/IpaTB u3
OpCAJIOKCHHBIX CPCACTB
N HCKAaTb CaMOCTOATCIIb-
HO CpC€aCTBa AOOCTHXKC-

Y KOPPEKTUPOBATH €TO0.
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MOJIEKYJI; HKCIIEPHUMEHTAIBHO JIOKA3bIBATh HUSI LEITH.

3aBUCUMOCTH CKOPOCTH TU(GPY3UH OT TEM-

neparypsl, OOBACHATH CMayMBaHWE M Ka-

MWUISIPHBIC SIBICHUSI.

Pemenne kauecTBEHHBIX 3a/1a4.
JBuokenue u B3au- | llpuBonuTh mpumepsl pasnuuHbix BunoB | IIpencraBmste  uH- |  BpinBurate Bepcuu | YMeTh B3MVIAHYTh Ha CH-
MoJeiicTBHe TeJl | IBUKEHUS, MaTepUalbHOM TOYKHM, JOKa3bl- | JOPMALMIO B  BHJE | pEIICHUS npoOIeMBl, | Tyalfio ¢ MHOM MO3ULIUH U
(22 gac) BaTh OTHOCHTEIBHOCTH JBIDKEHHS, IIyTH, | KOHCIIEKTOB,  TaOJUI], | OCO3HAaBaTh  KOHEYHBIH | JIOTOBapUBATHCS C JIIOJbMHU

TPaeKTOPHHU.
[TpumensTs HopMyIBl CKOPOCTH, OMHUCHI-
BaTh JIBIDKEHHUE IO IpadUKy CKOPOCTH, OII-
peneniaTb CKOpPOCTh MO TpaduKy, CTPOUTH
rpaduK CKOPOCTH M JBUKCHHS; IEPEBOIUTH
€MHUILIBI U3MepeHus ckopoctu B CH.

Pemats 3a1aun Ha JaHHBIE (OPMYIIBL.

Pemarsb rpaduueckue 3amauu.

CpaBHUBaTh Macchl TeNl MPU HUX B3aUMO-
JIENCTBUM.

[IpuBOUTH MpUMEPHI IBUKEHUS TIO UHEP-
LUH; peraTh 3a1a4u 10 TEME.

OnpenensTh IVIOTHOCTh MO TabiuIe; Ie-
peBOaUTh eAMHUIBI IIOTHOCTH B CH.

Pemats 3amaun 1 u 2 ypoBHel Ha pacuer
IUIOTHOCTH, Macchl, oObema; paboTaTrh ¢
TaOJIMYHBIMU JJAHHBIMHU.

Paborate ¢ Becamu, menzypkoit. [IpoBo-
JIUTh pacyeT TUIOTHOCTH U paboTaTh C Tad-
JIALIEN TUIOTHOCTH.

3anaun 2 ¥ 3 ypoOBHSL.

[losnp30BaTbCst IMHAMOMETPOM.

I'paduyeckun u3oOpakaTh CHIIy M HaXo-
JUTh PAaBHOJIEHCTBYIOIIYIO HECKOIBKUX CHIIL.

N3o00paxath TpaduyecKku CuiIy YIpyro-

cxeMm, rpauKoB.

pe3ynbTaT, BHIOMpATh W3
MPEJIOKEHHBIX CPEACTB
U HMCKaTh CaMOCTOSITENb-
HO CpEICTBa JIOCTHXKe-
HUS LIETH.

WHBIX HO3UIIUHN.
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CTH, €€ PacCUUTHIBATh, U3MEPSITh.

I'paduueckn n300paxkars CUITY TSKECTU H
paccuuTHIBaTH €e.

Paznuuate Maccy Tena u Bec Tena; ormpe-
JeTISITh BEC TeJia C TIOMOIIBIO THHAMOMETpA,
rpaduuecku n300paxarpb Bec.

['pamynpoBath NPYKUHY U U3MEPSATH CHIIBI
JTMHAMOMETPOM.

N3o0pakarh rpaduyuecku CHIIy TpPEHHUS,
W3MEPSTh CHITYy TPEHUSI.

JlaBJjieHne TBepPABIX
TeJ, JKUAKOCTEeH 1
ra3oB
(20 vac)

Pemiate kxadecTBEHHBIE 3a7ayu; DSKCIIE-
PUMEHT I10 OIIPEICIICHHUIO IaBIIeHUS OpycKa.

Pemate kadyecTBEHHBIE 3a/layu; IPOBO-
JITH ONEBITEI Ha 3aKkoH Ilackans.

Pemate kavecTBEeHHBIC 3a1a4yM; IMPHUBO-
JUTh TPUMEPHl TMPUMEHEHUs aKBaJaHTa U
rIIyOWHHBIX anmnapaTosB.

Pemarsb pacuernble 3anaun 1 u 2 ypoBHsL.

[IpuBoauTE, TIPUMEPHI MPAKTHYECKOTO
MIPUMEHECHHSI COOOMIAFOIIUXCS COCYIOB.

[Tonb30BaTbes GapoOMETPOM-aHEPOHIOM.

Pemenne kauecTBEHHBIX 3a71ad.

[Tonbp30BaTbcsi MAaHOMETpPaMHU.

OObsicHEeHHWE TMPUYUHBI BO3HUKHOBEHUS
apXHUMEeJI0BOM CHUIIBI.

Omnpenensty cuny Apxumena. Pabora c
TaOJIHUIIEH;

BrICHITE yCcOBUS TIaBaHUs TEIL.

HpOBCI{CHI/Ie OIIBITA.

VYcranaBiuBarth
MPUYUHHO-CIIE]T-
CTBEHHBIE CBSI3H.

IIpoBoguTh camo-
KOHTPOJIb.

VMenue BeIIEIATE
rJaBHOE.

VMeTs nenaTth BbI-
BOJI.

IInanupoBath

CBOIO

WHIUBUIyAJIbHYIO 00pa-

30BaTEIIbHYIO
puro.

TPaACKTO-

YYUTBbCSI KPUTHYHO OT-
HOCHUTBLCA K CBOCMy MHC-
HUIO, YMETh IIPHU3HABATh
OIInO0YHOCTE CBOET0
MHEHUS
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JHeprus. Padora. Pewrate 3amaun 1 u 2 ypoBHS. VYcraHaBnuBaTh JlaBaTh OLIECHKY CBOMM YMerb paboTaTh B Ma-
MomHocTh Pemarh kauecTBeHHBIE 334X HA BUBI U | IPHYUHHO- JUYHOCTHBIM Ka4yeCTBaM | JIBIX TPyIIax
(12 yacoB) MIPEeBPALICHHUS] MEXaHUYECKOW SHEPTUH. CJIEJICTBEHHBIE CBS3H. ¥ YyepTaM xapakrepa
N3o00paxaTs per4ar rpaduyecku; Ompe- YMeHue npoBOAUTH
JeNATh Tieyo cuiibl. OopMyIupoOBaTh YCJIO0- | OMBITHI, J€JIaTh BBIBO-
BHE PaBHOBECHE phIYara. 161, 000011aTh.
BBINOMHATE ONBIT ¥ MPOBEPUTH YCIOBUE [IpoBoauTs camo-
paBHOBECHE pblYara. KOHTPOJTb.
[IpuBOIUTE MpUMEPHI MOJIE3HOM U 3aTpa-
YEHHOMN paboThI.
Hrorosoe AHaIM3upoBaTh, [TnanupoBath cBoto | OtcTranBasi CBOIO TOUKY
NMOBTOpPEHHE CpPaBHHBaTh,  KJIACCH- | MHAUBUAYAIBHYIO 00pa- | 3peHUs, IPHUBOIUTH apry-
(6 uyaca) ¢unupoBate U 0000- | 30BaTENbHYI0  TPAaEKTO- | MEHTBI, MOATBEPXKIAs HX
aTh U3y4YCHHBIC TIOHS- | PUIO. dakramu.
TUS Kputnuno oTHOCUTBCS K
CBOEMY MHEHUIO, yMETh
npu3HaBaTh OIMIMOOYHOCTH
CBOCTO MHCHHUS
8 KJIACC
TemaTnueckoe OCHOBHBIE BH/IbI Y4€OHOH AeATEJbHOCTH YYAIMXCSl
IJIAHMPOBaHHE ITpenmeTHble neCTBUS MeTtanpeamMeTHbIe pe3ynbTaThl

Ilo3naeamenvnvie
yvia

Pezynamuenuie
yvia

Kommynuxkamuenvie
yvia
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TermnoBbie YMeTh M3MEHSTh BHYTpEeHHIOIO sHepruto | Paborate ¢ kuuroil, | dopmynupyroT no3Ha- [TnanupyroT obmHe cmo-
SIBJICHUSI TeJa Pa3IMYHBIMH CIIOCOOAMHU. MPOBOANTH  HAOJIOZE- | BaTeIbHYIO LIEJh, CO- coOsI paboTsl. Mciomns3y-
(26 yacoB) VYMeTb OOBSCHATH pa3jInyHbIe BHUJbI TEI- | HUS. CTaBJIAOT IUIAH U IIOCJIE- | IOT aJleKBaTHBIE SI3bIKOBBIC

nonepenaun Ha ocHoBe MKT u 00bsAcHATH | VYcTaHaBIUBaTh NpHU- | TOBATEIBHOCTH JEHCTBUI | CPEICTBA AJISi OTOOpaXke-
IIPUMEHEHHUE Pa3JIMYHBIX BUJIOB TEIUIONEPE- | YUHHO-CIECICTBEHHBIE B COOTBETCTBUH C HEU. HUS CBOMX YYBCTB, MBIC-
Jauu. CBSI3H. CraBsT yueOHYI0 3a1a- | Jiei U TOOYKICHHH.
VYMETh paccUUTHIBaTh BHYTPEHHIOK JHEP- |  YMETh MHTEPIIpE- | 4y Ha OCHOBE COOTHECE- VY4arcsa apryMeHTHpO-
THIO. TUPOBATb. HUS TOTO, YTO yXK€E U3- BaTh CBOIO TOYKY 3pEHUS,
YMeTh U3MEPATH TEMIIEPATYPY. YMeTs NpoBOIUTH BECTHO U YCBOEHO, U TO- | CIIOPUTb U OTCTanBaTh
PaccunTbiBaTh KOJIMUYECTBO TEILIOTHI. 9KCIIEPUMEHT. 0, 4TO €I[€ HEU3BECTHO | CBOIO MO3MIIMIO HEBPAXK-
YMeTh onpenenaTh yASIbHYI0 TEIIOEM- YmeTb 0000111aTh. NeOHBIM JJI51 ONIIIOHEHTOB
KOCTb TBEPJOTO TeJa. OpranuzoBbiBaTh U oOpa3om
[TpyMeHATH 3aKOH COXpaHEHMS SHEPTUH. IIPOBOAUTH  CAMOKOH-
YMeTh NpUMEHATh YpaBHEHUE TEIJIOBOTO | TPOJIb.
Oananca. Ymerh paboTtaTh 1O
OOBSICHATH arperaTtHble COCTOSHUS BEILlE- | aITOPUTMY.
ctBa Ha ocHoBe MKT.
[Tonb3oBarbes TabnuLiaMu, pPacCUUTHIBATH
KOJINYECTBO TEIIOTHI IPU JTaHHBIX (ha30BBIX
Iepexo/1ax, OObIICHITH MPOLIECCH] HA OCHOBE
MKT.
Ilonp3oBatbcs  TaONHMIAMH, OOBSICHATH
nporieccsl Ha ocHoBe MKT.
YMeTh U3MepATh M PacCUUTHIBATH BIIAXK-
HOCTb BO3]1yXa.
OOBsICHIATH pabOTy TYpOMHBI, PacCCUUTHI-
Bath KIIJ] TennoBbIX nBuraTenen.
DileKTprUecKne OnpenensTb 3HaKU DdJeKTpuyeckux 3a- | Paborate ¢ kHuroi, | [IpuHUMaroT u coxpa- VYyarcs aprymeHTupo-
SIBJICHUS PAI0B B3aUMOJEHCTBYIOIINX TEI. MPOBOJIUTh  HAOJIIOJIe- | HAIOT MO3HABATENIbHYIO BaTh CBOIO TOYKY 3PEHU,
(34 uacoB) YMeTp ompenensTb KOJIUYECTBO DJIEK- | HUS. 1[€/b, PETYJIUPYIOT MIPO- | CIIOPUTH U OTCTaWBATh

TPOHOB B aTOMEC, YUCIIO IMPOTOHOB H HEH-
TPOHOB B AOpP€, COCTABJIATH AACPHBIC pCaK-
OHH.

YcranaBiauBaTh npu-
YHUHHO-CJICACTBCHHBIC
CB3HU.

1[ECC BBITIOJHEHUS y4ueO-
HBIX JIEUCTBHUIL.
OcCo03HaIOT KaueCcTBO U

CBOIO MO3UIIMIO HEBPAXK-
IEOHBIM IS OIIIIOHEHTOB
o0pa3om.
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OOBSICHATH pacIpelielieHne 3JIEeKTpHYe-
CKMX 3apsA0B IpPU pa3IMYHBIX CrIoco0ax
AIIEKTPU3AINY.

N300paxkaTh cHUIIOBBIE JIMHUU 3JIEKTPU-
YeCKOT0 TOJs, PAacCYUTHIBATH 3JICKTPH-
YECKYIO CHITY.

OOBSICHATH MPOIIECCHI, CBA3AHHBIE C AJIEK-
TPUUYCCKU 3apSAKCHHBIMU TCJIAMU.

OmnpenensaTh HampaBlIeHUE TOKa, OOBsC-
HATH paboTy M Ha3HAYCHHWE MCTOYHUKOB
TOKa.

UepTuTh 3JIEKTPUUECKHE CXEMBl M COOU-
paTh MPOCTEUIINE IITEKTPUIECKUE LICTIH.

PaccunteiBaTh CHUJIy TOKa | IIOJIb30BATbCA
aMIIepMETPOM.

Cobupatp AIIEKTPUUYECKYIO IIETb U U3~
MEpATH CUITY TOKA.
[Tons3oBatbCs BOJIBTMETPOM, pac-

CUUTHIBAThH HAIIPSDKEHHE.

ColOuparh JJCKTPUUYECKYIO IEMb H W3-
MEpSITh BOJBTMETPOM HAIpsHKEHUE.

PaccunteiBaTh  COTNPOTHBIICHHE;  00B-
SICHATH, TIOYEMY TMPOBOJHUK HUMEET COIpPO-
TUBJICHUE; ONPEICISITh YACIHHOE COIPO-
TUBIIEHUE 1O TaOIHIIe.

Pemars 3agaun Ha 3akox OMa.

[Tons30BaTbCcst  ammepmMeTpoM,  BOJIBT-
METPOM, DSKCHEPUMEHTAIBHO OIMPEAeATh
COIPOTHBIICHUE TIPOBOTHUKA.

CpaBHUBATh COMPOTHUBIICHUS TPOBOJHU-
KOB T10 UX BOJIbT-aMIIEPHBIM XapaKTePUCTH-
KaM.

OnpenensaTh HANpsHKECHUE, CHIY TOKa U

YmMern
THUPOBATE.
YMeTh NpoBOAUTH
IKCIIEPUMEHT.

YMeTb 000011aTh.
Opranu3oBbiBaTh U
MPOBOJUTh  CaMOKOH-
TPOJIb.

YMerp paborath 10
ITOPUTMY.

UHTEpIIpe-

YpOBEHb YCBOCHMS. BbI-
JEJIAI0T U OCO3HAIOT TO,
YTO y>K€ YCBOEHO U YTO
ell1e MOJIEKUT YCBOE-
HUIO

Pabotarot B rpyme, yc-
TaHABIIMBAIOT PaboYUe OT-
HOUIeHus, ydarcs 3¢ dek-
THBHO COTPYAHHYATH U
CIOCOOCTBOBATh MPOIYK-
THBHOMW KOOIIEpaLiH
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CONPOTHUBJICHHE TPU MOCIEAOBATEILHOM
COCIMHEHUU MPOBOJHUKOB.

Onpenenarb HamnpspkeHUEe, CHIIy TOKa U
CONIPOTUBJICHHE TMpPU IMAPAJUIEIBHOM CO-
€IMHEHUH TTPOBOJHUKOB.

PaccunthiBaTh paboTy W MOIIHOCTH TOKa
SKCIEPUMEHTAIBHO, aHAJTUTUYECKHU.

Ornpenensars Mojda0Ca MarHuTa, HarpasJe-
HHE MarHUTHBIX CHJIOBBIX JIMHHUM.

VYBennunBaTh MarHUTHOE ICHCTBHE TOKA,
ONpeAC/sITh HAMpPaBICHUE MAarHUTHBIX CH-
JIOBBIX JIMHUM COJICHOUA.

Onpenenars HampaBJe€HUE CUJIbI AMIiepa,
TOKa, MAarHUTHOTO TOJIS, OOBSACHATH padboTy
KHUHECKOIIa U TeHepaTopa.

OOBsACHATH PabOTy AIIEKTPOABHUTATENS H
AIEKTPOU3MEPHUTEIBHBIX IPHOOPOB.

[IpuMeHsITh MOJTy4eHHBIC 3HAHMUS.

35




CBeTOBBIC IBJICHUSA

PaznugaTh HCTOYHUKH CBETA.

YMeTh cpaBHUBATH

CamocrositensHO (op-

OO01I1ar0TCsA U B3anMO-

(8 uacom) OObscHATH o00pa3oBaHWE TEHM M TMO- | YCTaHaBIMBATh IPHU- | MyJUPYIOT IO3HABATEIb- | ACUCTBYIOT C MapTHEPAMU
JyTEHH, 3aTMEHUS. YUHHO-CJIE/ICTBEHHbIE HYIO 1IeJIb ¥ CTPOSAT JIef- | 110 COBMECTHOM J€sTENb-
CTpouTh X0 OTPaXKEHHOTO JIyya, 0003Ha- | CBA3H. CTBUS B COOTBETCTBUM C | HOCTU WM OOMEHY HMH-
YaTh yIjbl MAJAEHUSA U OTpakeHus; cTpouTh | IIpoBomuTh  HaOdrO- | HEH dopmannei
n300paXkeHNe MpeAMETa B 3€pKaJle. JCHUSL.
CrpouTth X0/ NPEIOMIIEHHBIX JIyyeil, 00b- | Bblnensars rimasHoe.
SICHATD SIBJICHUS, CBA3aHHbIE C MpenoMieHu- | [IpoBoauTe B3anmo-
€M CBeTa; 0003Ha4YaTh yroj NpeJoMIICHHUS. KOHTpPOJIb M CaMOKOH-
CrpouTth U300pakeHue npeaMeTa B JIMH3E; | TPOJIb.
paccunThiBaTh (OKyCHOE paccTosiHue u on- | [IpoBoauTe 3Kkcnepu-
TUYECKYIO CUITY JIUH3BI. MEHT.
OKCHepuMEeHTaIbHO  ompeaensats  ¢o- | YMmeTh 00001marh.
KYCHO€ pAaCCTOSIHUE U ONTHUYECKYI0 CHILY
JIMH3BIL.
OOBsicHIATh pabOTy Tia3a; Ha3HAYCHHE U
JIENUCTBUE OYKOB.
Hrorosoe AHanu3upoBarh, IInanupoBaTh cBoto | OrtcTranBasi CBOIO TOUKY
MOBTOpPEHHE CpaBHUBaTh,  KJIACCH- | MHAUBUYAJIbHYIO 00pa- | 3peHusi, NpUBOIUTH apry-
(4 yaca) ¢unmpoBath M 0000- | 30BaTEIbHYI0  TPAEGKTO- | MEHTHI, IOATBEPXKAAs WX
11aTh U3y4YEHHBIE TIOHS- | PUIO. daxTamu.
THUS Kputnuno otHocUTBCS K
CBOEMY MHEHHUIO, YMETh
IpU3HaBaTh OINOOYHOCTH
CBOETO MHEHHS
9 KJIACC
TemaTn4yeckoe OcHoBHbBIC BU/bI Y4eOHOH AeATEJbHOCTH Y4ALMXCS
IVIAHMPOBaHUe OcHoBHbIEe BU/bI y4eOHO JeATebHO- MeranpeameTHblie pe3yabTaThl

CTH YYallIuXxcsl

Ilpeomemmnuwie oeiicmeus

Ilo3nasamenvnoie
yvia

Pezynamuenuvie
yvia

Kommynuxamuenwie
yvia
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Mexannuyeckue
SAABJICHUSA
(26 yacoB)

YMeTh JoKa3blBaTh Ha MPUMEPAX OTHOCHU-
TEJNBbHOCTh JABM)KEHHUS; YMETh Ha MPUMEpPAX
pasnuyatb, SBISETCS TEJIO MaTepUalbHOM
TOYKOU WJIN HET.

VYMeTb onpenenaTh NepeMeleHe Tela.

Paznnuaths nyth, nepeMenieHue, TpaeKTo-
pHIO.

YMeTh onuchIBaTh ABUKEHUE I10 €r0 Ipa-
(buKy 1 aHAJTUTUYECKHU.

YmMmetp pemate O3M a1 pa3nuyHbIX BU-
JIOB JIBHKEHHUSL.

YMeTb onpeneniaTb CKOpOCTb M Iepeme-
IIEHUE.

YMeTh paccuuThiBaThb XapaKTEPUCTHKU
PaBHOYCKOPEHHOT'O JIBM)KEHUSI.

Onpenenate UCO, oOBACHATH sIBJICHUS,
CBSI3aHHBIE C SBJICHUEM MHEPLMU.

Ornpenenarb Cuiy.

OnpenensaTs cuiibl B3aUMOICHUCTBUS JIBYX
TeNl.

YMeTb paccuuThIBaTh YCKOPEHHE CBOOO/I-
HOTO TMaJIeHUsl.

OOBACHATH MPUPOJHBIE SBICHUS, CBSI3aH-
HbIE C CWJIaMU BCEMUPHOI'O TATOTEHUSI.

YMeTp onpenensaTe XapaKTEPUCTUKH paB-
HOMEPHOTO JIBUKEHUS TeJla M0 OKPYKHOCTH.

YMeTh BBIBOAUTH (HOpMYIly MEpBOMl KOc-
MUYECKOW CKOPOCTH.

OnpenensiTh 3aMKHYTYIO CHUCTEMY, IpHU-
MEHSTh 3aKOH COXPaHEHHsI UMITyJIbca K 00b-
SICHEHUIO SIBJICHUM.

YMeTh OOBSCHATh PEAKTUBHOE JBM)KEHHUE
U €ro NprUMEHEHHUE.

YMeTn BBIICIIATE
IJIaBHOE, pa3nyarh.
YMeTh NpeacTaBisiTh
uHpopmanuo  rpadu-
YEeCKH.

YMerp paborarh M0
obpasiy.
VYcraHaBiuBaTh IIpHU-
YUHHO-CJIC/ICTBEHHbBIC
CBA3U. YMETh IpUMeE-
HATH  TEOPETHUYECKHE
3HAHUS HA TIPAKTHUKE.
VYMeTh 0000111aTh,
aHAJIU3UPOBATh.
Jlorudeckoe MblIILIE-
HUE,

YMeTb  coCTaBIATh
pacckas 1o Ijiany.

YMeTb  coCTaBIATh
KOHCTICKT.

Ymenue paboTtath
CaMOCTOSTENIHHO.

CraBsT yueOHYIO 3a/1a-
Yy Ha OCHOBE COOTHECE-
HUS TOTO, YTO yXKE U3-
BECTHO U YCBOCHO, U TO-
ro, 4TO €Ille HEU3BECTHO.

Cnu4arot crocob u pe-
3yJbTAaT CBOUX JACHCTBUI
C 3aIaHHBIM HTAJIOHOM,
0OHapYXHUBAIOT OTKJIO-
HEHHS U OTJIMYMS OT 3Ta-
JIOHA

VYuyarcs opraHu30BbI-
BaTh U IUIAHUPOBATH
yueOHOE COTPYIHUYECTBO
C YUMUTEJIEM U CBEPCTHU-
KaMHU.

Pabotarot B rpymre
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Mexannuyeckue
K0JIe0aHUA U
BOJIHBI. 3BYK.

YMeThb MNPpUBOAUTL IMPUMCPBI K0J1Ie0aTeIBLHOI0
JBYKCHUA
VYmerh pasin4aTtb pas3jindHbIC BUABI MCXaHU-

YMeTh BBIACTATH TJIaB-
HOE, CPaBHUBATh, Pa3JH-
Yark.

CraBsT yueOHyI0 33129y
Ha OCHOBE COOTHECEHUS
TOTO, YTO yX€ U3BECTHO U

Hcnons3yroT aiekBaTHbIC
SI3BIKOBBIC CPEJICTBA JIJISI
OTOOPaKEHHSI CBOUX

(9 ‘laCOB) YeCKUX KoJIeOaHWi. YMETh BBLISICHATD YCII0BUA YMeTh AHAJIM3UPOBATh. YCBOCHO, 1 TOI'O, UTO CHIC YyBCTB, MBICIIEH U H06y)K-
BO3HUKHOBEHHSI U CYIIIECTBOBAHMUS KOJICOAHHH. YMeTh BBIAECHATH CyLIe- | HEU3BECTHO NCHUI
YMeTh ONUChIBaTh MIPEBPAIIEHHE SHEPTUH NIPU | CTBEHHOE.
CBOOOIHBIX KOJIEOAHMSIX.
YMeTb cTpouTh Tpaduk, BEIBOAUTH YpaBHe-
HHUE IrapMOHHYECKOI'0O KoJieOaHus.
YMeTb pacCUnTHIBATh MEPUO]] KOJIEOaHHH.
YMeTh OnUChIBaTh KOJIeOaHUs 110 TpaduKy.
VYMeTh MO PEe30HAHCHBIM KPUBBIM CPAaBHHUBATh
TPECHUC B CUCTEMAX; pas3jindyaTb OIPEACIICHUE U
YCJIOBHE PE30HAHCA.
PaznnuaTte THIEI BOJIH, paCCUUTBIBATL MJIMHY
1 CKOPOCTb BOJIHEI.
DJIEKTPOMArHuT- | YMETh MOJIBb30BaThCS MpaBWIOM OypaBum- | YMeTh  COCTaBIATH | llpeaBocxumiarot pe- Hcnonp3yroT aiekBar-
Hble KO0JIeOaHHA M | Ka U rpaduyuecKkd M300pakaTb MarHUTHOE | KOHCIEKT. 3y/lbTaT U YPOBEHb YC- HBIE S3BIKOBBIE CPE/ICTBA
BOJIHBI ToJIe. Ymerp pabortaTh ca- | BoeHHs (Kakoil Oyaer JUTSL OTOOPaKEHUST CBOMX
(11 yacos) Pemate 3amauu Ha pacyeT CHIIbI AMIIepa | MOCTOSITENIBHO. pe3ynbTat?) YyBCTB, MBICIIEH U TOOY-
u cwibl Jlopermna. OObACHATE paboTy rpoM- | YMeTh  aHamusupo- |  CamMocTosSTeNbHO Qop- | KICHUM.
KOTOBOPHTETS, ANEKTPOM3MEPHUTENBHBIX | BaTh,  MHTEPIPETUPO- | MYIUPYIOT MMO3HABATENb- PaGorator B rpymre.
prOOpOB. BaTh. HYIO LIeJIb U CTPOSIT JeH-
YMeTh 00BsACHATH puMeHeHue cuibl Jlo- | YMmeTh BBIJICTISITh | CTBUSL B COOTBETCTBUH C
peHua. TJIaBHOE. Hel
YMeTh TpHUMEHSTh 3aKOHBl K pEUICHHIO | YMEeTh  IPHUMEHATH

3ajad.
OOBSICHATH SIBICHUS, CBSI3aHHBIC C SBIIE-
HUEM DJIEKTPOMArHUTHOW WHIYKITUH.
OOBSCHATH ABIEHUS, CBSI3aHHBIE C sIBIIE-
HUEM DJIEKTPOMArHUTHOW WHIYKITUH.
Jloka3biBaTh YHMBEPCAIBHOCTh OCHOBHBIX
3aKOHOMEPHOCTEH  BOJHOBBIX IPOIIECCOB
JUISL BOJTH JTFOOOW TIPUPOJIBI.

TCOpI/IIO Ha HpaKTI/IKC.
VYMeThb 1eaTh BBIBO-
JBbI.
YMeTh cCpaBHUBATS.
YMeTh 0000111aTh.
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OOBsicHATH  BUJ ~ WHTEPHEPEHITMOHHON
KapTUHBI B MOHOXPOMATUYCCKOM CBCTC.

Crtpoenue atoma
U ATOMHOTIO s1/Ipa
(13 yacoB)

Jloka3pIBaTh CIOHOCTh CTPOEHHUS aToMa;
O0BSICHATH MOJIENIb aTOMa Bojopoja 1o bo-
py-

OOBSCHATH CBOMCTBA U3ITY4YECHHUS.

OOBACHATH pabOTY CYCTUHUKOB.

PaccunThiBaTh 3HEpPruI0 CBSA3U U AedeKT
Macc.

PaccunteiBath
SIEPHBIX PEaKLUH.

OOBSCHATh NPUMEHEHHE SACPHON SHEp-
TUH U AJEPHOTO U3TyYCHHUS.

DHEPreTUYECKUN  BBIXOJ

YMeTh BBIICIIATE
TJIaBHOE.

YMerp paborarh ca-
MOCTOSITEJIBHO.

YMerp pabotath C
JIOTIOJTHUTEIIbHOW JINTE-
parypoil.

YMeTp nenatb BBIBO-
TTBL.

YMeTb HMHTEpHpeTH-
poBarth.

YmMerb 0000111aTh,
aHAJIU3UPOBATH.

BeiaenstoT u 0co3HaOT
TO, YTO yX€ YCBOCHO U
YTO EIIe IMOJIEKHT yC-
BOCHHIO

VYyarcsa neiicTBOBaTh C
Y4€TOM TMO3UIIUH JIPYTrOoro
1 COTJIACOBBIBATL CBOU
JICUCTBUS.

Crtpoenune u

Paznugate oCHOBHEIC IIPpU3HAKHU CYTOYHO-

H3BiexaroT HEOOXO-

CraBar yueOHYI0 3a/1a-

[IposiBIAXOT TOTOBHOCTH

IBOJIIOLUS ro BpalleHusi 3BE3JHOr0 Heba, ABMKEHMS | TUMYIO MHPOPMALUIO 4y Ha OCHOBE COOTHECE- | K 00CYKJIEHHIO pa3HbIX
Bcenennoii JIynpl, ConHua W IUTAHET OTHOCUTENBHO | U3 MPOCITYLIAHHBIX TEK- | HUSI TOTO, YTO YK€ U3- TOYEK 3PEHHUS U BBIpa-
(6 yacos) 3BE31; CTOB Pa3JIMYHBIX )KaH- | BECTHO M YCBOEHO, M TO- | 00TKe oOuiei
[lonumarp pasznuuus MeXAy TeIUOLIEH- | POB, BHIOMPAIOT CMbI- I'0, YTO €I HEU3BECTHO (TpynmoBoii) NO3UIUU
TPUYECKON M IE€OLIEHTPUUYECKON CHCTEMAaMU | CIOBBIE €IMHULIBI TEK-
Mupa. CTa ¥ YCTaHaBJIMBATh
OTHOIIEHHS MEXIY HU-
MU
Peseps — AHaIM3upoBats, IInanupoBatsb cBoto | OrtcranBas CBOIO TOYKY
HTOI0BOE CpaBHMBaTh,  KJIAacCHU- | MHAUBUAYAIbHYIO 00pa- | 3peHusi, NpPUBOAMTH ap-
NOBTOpPEHHE ¢ummpoBate M 0000- | 30BaTEIbHYI0  TPAE€KTO- | TYMEHTHI, IOATBEpKIas
(3 yaca) LIaTh U3Y4YEHHBIE IOHS- | PHIO. ux (paxramu.

THUA

KpI/ITI/I‘-IHO OTHOCHUTBCA
K CBOEMY MHCHHIO, YMCTH
IIPpU3HABATh OIINO0Y-
HOCTBb CBOCT'O MHCHHA
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