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1. ITosicHUTE/IbHAA 3aNIMCKA
1.1. Obwan xapakmepucmuka padoyeii npoPamMmbl

Pabouast nporpamma 1o npeamery «®dusmnkay cocrapieHa Ha OCHOBE!
1. denepaibHOrO TOCYAAPCTBEHHOIO O0OPa30BATEIBHOTO CTAaHAApPTa OCHOBHOTO 0OIIero oOpa3oBaHUs (YTBEPXKIACH MPUKA30M MHHHCTEPCTBA
oOpa3zoBanus 1 Hayku Poccuiickoit denepanmu Nel897 ot 17.12.2010(pen. ot 31.12.2015).
2. ®enepanpHoro 3akona Poccutickoit deneparuu ot 29 nekadbps 2012 r. N 273-03 «O coumanbHON 3aUTe HHBAIUIOB B Poccuiickoit
Oenepanun» - 3akoH Poccuiickoit penepammu ot 24 Hosi0ps 1995 r. N 181-D3 ¢ nononHeHUSIMHA U N3MEHEHUSIMU
- «O KOHIIENIIUY UHTETPUPOBAHHOTO OOYUECHHUSI JTUI] C OTPAHUYECHHBIMH BO3MOYKHOCTSIMU 37I0OPOBBS (CO ClieUaIbHbIMUA 00pa30BaTeNbHBIMU

notpedHoCTsIMH )» MuHoOpazoBanust PO ot 16.04.2001 N 29/1524-6
- DenepanbHbI KOMIIOHEHT FOCYAapCTBEHHBIX 00I11e00pa30BaTe/IbHBIX CTAHAAPTOB HAYAIBFHOT'O 00IEr0, OCHOBHOTO OOILEro M CPeIHEro

(moHOTO0) 061Iero oopaszoBanus (IIpukaz MunoOpHayku PD ot 05.03.2004r. Ne 1089);
3. OcHOBHOI1 00pa3oBaTeNBLHOM MporpamMmbl cpenHero obmiero oopazoBanus [ BOY COII Ne2 m.r.t. Ycrh-Kunenbckuit

4. ITpumepHON OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMOil OCHOBHOTO 00111ero 00pazoBanus(B pea. mporokon Ne 3/15 ot 28.10.2015 1),
5. IIporpammbl ocHOBHOrO 001Iero odopa3oBanusi mo npeaMery «Pusukay» 0a3zoBblii ypoBeHb, OunonoBuy H. B. ®usuka. 7-9 ximaccel : paboyas
nporpamma K uann YMK A. B. Ilepbikuna, E. M. I'yTHuk : yaebno-meroaudeckoe nocodue / H. B. ®@unonosuy, E. M. I'ytauk—M. : Ilpoda, 2017. —

76,c

AnanTtupoBaHHas oOpas3oBarenbHass —mporpamma s ydamumxcs ¢ 3P, Haxonmsdmmxcs Ha MHKIIO3MBHOM OOY4YEHUH, OpUEHTHpPOBaHAa Ha
UCIOJIb30BaHNE yUeOHUKOB, BKIIOUEHHBIX B DenepanbHblil nepeueHs yueOHukoB (IIpuka3 Ne 345 ot 28.12.2018 r. MunucTepcTBa

Kiacc [Ipenmer Y4eOHuK Koﬂ;iiﬁ?;op B
9 [Tepbimkun A.B., I'ytHuk E.M. ®usuka. 9 ki1.: yueOHUK 1715 00111€00p.
Pusnuia yupexaenuit/— M. [lpoda, 2017, 320 c. 125173

OchosHOU Yenvlo a0anmupo8aHHoll 00paz08amenbHol NPOZPamMbel IBISETCA CO3/1aHUE B IIKOJIE T'YMaHHON Melarornyeckoi cpelibl ¢ IebI0 COLUAIBHO —
nepcoHanbHOM peabmimurtanuu nereit ¢ OB3 u mocnenyromedl WX HHTErpallid B COBPEMEHHOM COIMAIBHO — JKOHOMHMYECKOM M KYJIbTYpHO —
HPaBCTBEHHOM IIPOCTPAHCTBE.

Aodanmuposannas oopazoeamenvhas npocpamma npedycmampueaenm peueHue 0CHO8HbIX 3a0ay.

-obecrieueHue yCIoBHi /il peanu3anuu npas ooydaromuxcsa ¢ OB3 Ha nmomyyenue 6ecriaTHOro o0pa3oBaHus;
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-OpraHu3anys Ka4eCTBEHHON KOPPEKIIMOHHO—PEaOMINTAIIMOHHON paboTHI C yYAIIUMUCS € Pa3InYHbBIMUA (hOpMaMH OTKJIIOHEHUH B pa3BUTHH;
-COXpaHEHHUE U yKpeIuleHue 310poBbs oOydaronuxcsi ¢ OB3 Ha ocHOBe COBEpIIEHCTBOBAHUS 00pa30BaTEIbHOIO MPOLIECCa;
-co3/1aHKe OJIaronpUsATHOrO MCUXOJIOTr0-MeIarorMueckoro KiuMara Juis pealn3aluy HHAUBUAYaIbHbBIX CIIOcOOHOCTEN 00ydarommxcs ¢ OB3.

Cpeou KoppekyuorHbIX 3a0ay 0c000 8bLOENTIOMCS U UMEIOM MemoOUYecKy0 00ecneueHHOCHb cledyuue:

- pa3BUBaTh M03HABATEJIbHYIO aKTUBHOCTB JIeTeHl (JIOCTHraeTcsl peaqusalnuell MpUHIMIA JOCTYIHOCTH Y4eOHOro maTepuaina, obecreueHueM «3ddexra
HOBH3HBI) TIPU PEIICHUH YUeOHBIX 3a/1a4);

- pa3BUBaTh 00I1le MHTEIUIEKTYaIbHbIC YMEHHUS: IPUEMbl aHAlIN3a, CPABHEHUSI, 000011IeHNUs, HABBIKU IPYIIUPOBKU U KJIACCU(PHUKAIUY;

- OCYIIECTBIIATh HOPMAJIH3AIUI0 y4EeOHOH AEITeTbHOCTH, (OPMUPOBATH YMEHHUE OPUCHTHPOBATHCS B 3aJaHUH, BOCIHUTHIBATH HABBIKM CAMOKOHTPOJIS,
CaMOOIICHKU;

- pa3BUBaTh CIIOBapb, YCTHYKO MOHOJIOTHYECCKYIO pedb OOYydYalolmUXcs B CIWHCTBE C oOoramieHueM peOeHKa 3HAHUSMU M TPEICTABICHUSIMH OO0
OKpY’Karolllel JeHCTBUTEIbHOCTH;

- OCYIIECTBIIATH ICUXOKOPPEKIIHIO MIOBEICHHS 00YYarOIINXCS;

- IPOBOJUTH COLUANBHYIO MPO(PUIAKTUKY, POPMUPOBATH HABBIKHM OOIIEHUS, TPABUILHOTO MOBEACHHUS.

Ilcuxonoeuueckue ocobeHHOCMU WKOILHUKOS, 00YUAIOWUXCSL NO Npocpamme OJis 00y4aiowuxcsl ¢ 02pAHUYEHHIMU 803MONCHOCIAMU 300POBbSL C
3a0epoICKOll NCUXUUECKO20 PA3GUMUSL.

* 3aMeJICHHBIN TeM pOpPMUPOBaHUS 00OOIEHHBIX 3HAHUH,

* MHTEJUIEKTyaJIbHasl IAaCCUBHOCTD JETEH,

* IOBBILICHHAS YTOMJIIIEMOCTD B IIPOLIECCE UHTEIIEKTYaIbHOM NE€ATEIBHOCTH.

C y4€ToM 3THX 0COOEHHOCTEW HaMEUEeHBbI nymu 0Oy4eHus.

* 00yueHHe B HECKOJIBKO 3aMEeJIEHHOM TeMIle (0COOEHHO Ha HayaJlbHOM 3Talle U3y4eHUs: HOBOTO MaTepuaia);

* oOyueHue ¢ 6oJiee MUPOKOHM HATIISAHOM U CIIOBECHOM KOHKpETH3aluel 00X MOI0XKEHUH;

* 00y4eHue ¢ O0IBIINM KOJIMUYECTBOM YIPAKHEHUH, BHITOJHEHUE KOTOPHIX OMUPAETCS Ha MPSAMOM 10Ka3 NPUEMOB pellIeHNs;

* [IOCTENEHHOE COKPAILIEHUE IIOMOIIH CO CTOPOHBI;

* [IOCTENEHHOE NOBBIIEHUE TPYIHOCTH 3aJIaHUN;

* [IOCTOSIHHOE y/IeJIeHne BHUMaHUSI MOTHBALIMOHHO-3aHUMATENIbHOM CTOPOHE 00yUeHUsl, CTUMYJIUPYIOLIEH pa3BUTHE ITO3HABATENIbHBIX HHTEPECOB.

B nensix ycneniHoro pemieHus 3a1a4 00y4eHus B 3TUX KJlaccaX akKTUBHO UCHOJIb3YIOTCS OP2aHU3AYUOHHO-Ne0a202UiecKue mexHoI02uu.

» CoueTaHue HHAUBUAYAIbHON U MU depeHIrpoBaHHON pabOThI ¢ 00YYAIOIIMMHKCS Ha YPOKE C LIEIbI0 YCTPaHEHUsI IPUYMH, BBI3BIBAIOIINUX TPYIHOCTH B
00y4eHMH, OKa3aHUEe MHIUBHUYyaJIbHON MOMOIIH yYaIluMCs,

* KoMMyHHMKaTHBHO-MAI0r0Bask TEXHOJIOTHS B LIEJIAX Pa3BUTHSI KOMMYHUKATUBHOW KYJIbTYpbI, pa3BUTUS PEUH, TAMSITH.

Pekomeﬁdauuu, Komopbvle Heobx00UMO NOMHUMb npu a()anmupoeaHHOM 06yueuuu WKOJIbHUKOEB.!
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1. IIpu onpoce HEOOXOAUMO: 1aBaTh AITOPUTM OTBETA; pa3peliaTh M0JIb30BaTHCS IJIAHOM, COCTABJIEHHBIM NP MTOATOTOBKE JIOMAILIHETO 3a/1aHNUs; 1aBaTh
00J1bIlIe BpEMEHH FOTOBUTHLCS K OTBETY Y JOCKH; pa3peliath AejiaTh IpeIBapUTeIbHbIC 3alUCH, TI0JIb30BaTHCS HATJISIAHBIMU ITOCOOUSMHU.

2. ITo BO3MOXHOCTH 3a/1aBaTh 00y4JaOUIeMyCsl HABOJAIINE BOIPOCHI, KOTOPBIE IOMOTYT €MY IOCIIE0BATEIbHO U3JI0KHUTh MaTepHall.

3. CucreMaTH4eCKH MPOBEPATH YCBOSHUE MaTepHalia o TeMaM YPOKOB, Ha KOTOPBIX 00yYarOUIHiiCsl OTCYTCTBOBAI 10 TOM MJIM MHOW MTPUYUHE.

4. B xoze ompoca H MpH aHAJIU3€ ero Pe3yIbTaToOB CO3AaTh aTMOC(epy AJ0OPOKENaTEIbHOCTH.

5. B mporecce uzydeHus HOBOrO MaTepuaja BHUMaHHE cIa00yCIeBalolIero yueHuka oOpailaercss Ha Hauboliee CIOXKHbBIE pa3zesibl U3y4aeMOoil TeMbl.
Heo6xoanmo yaie oOpamarbes K HeMy € BOIIPOCaMH, BBISICHAIOIIUMHE MIOHMMAaHUEe y4eOHOro MaTepuaa, CTUMYJIMPOBATh BOIIPOCHI IIPH 3aTPyAHEHUSX B
YCBOCHHUU HOBOT'O MaTepHara.

6. B xone camoctosTensHON pabOThI HA ypOKe 00y4aromeMycs 1o aJanTHpPOBaHHON MPpOrpaMMe PEKOMEHAYETCs JaBaTh YIPaXHEHUs, HAlpaBJIeH HbIe Ha
ycTpaHeHHUE OMIHOO0K, JOMyCKaeMbIX UM IPH YCTHBIX OTBETaX WJIM B MUCbMEHHBIX padoTax.

7. HeoOXxomuMo OTMEYaTh IOJIOKUTEIFHBIE MOMEHTHI B MX paboTe, 3aTpyIHEHHsS M YKa3blBaTh CHOCOOBI WX YCTPAHEHHS, OKa3bIBaTh IOMOIIb C
OJTHOBPEMEHHBIM Pa3BUTHEM CaMOCTOSITEIbHOCTH B YUCHUHU.

1.2. 1.2. Mamepuanvho-mexuuueckoe obecneuenue 06pazoeamenbHozo npoyecca

Yueono-memoouueckue nocoous

Neni/mn HaumenoBanue yueGHOro noco0us W3narenscTBO l'on u3nanus
[TporpammMbl 0CHOBHOTO 00111eT0 00pazoBaHus Mo mpeaMery «Pu3ukay» 6a30BbIif
ypoBeHb, GunonoBuy H. B. ®usuka. 7-9 knaccsl : paboyas nporpamma K JIMHUU M.: Jlpoda 2017
YMK A. B. Ilepsiikuna, E. M. I'yTHuk : yaueGHO-MeTonmueckoe nocooue / H. B. e
®unonosuy, E. M. I'yTHuK

9 kaace

HepI)IHIKI/IHU AB. ®usuka9 xn.: yueOHMK Ui 0OIIE00pa30BaTEIbHBIX M.: Jpodpa 2019
YUpEKACHUN
A. E. Mapon, E. A. Mapon ®usnka. [lunakTiaeckue MaTepruaisl. 9 Kiacc M.: lIpoda 2019
B. B. Illaxmaroga, O. P. lleep @usuka. Inuarnoctuueckue padboTsl. 9 kinacc M.: [Ipoda 2019
I'pomueBa O.W. KoHTposbHBIE 1 cCaMOCTOSITEbHBIE pabOTHI IO (pu3uke. 9 Kiacc: M - Dxsamen 2017
K yueOHuky A.B. Ileppimkuna «®uzuka. 9 kmace». — 7-€ u3f., CTEpEOTHII.




B ocHoBHOIT miKoJIe r3uka m3ydaercs ¢ 7 mo 9 kinacc. Ha uzyuenue yae6Horo npenmera «dusukay B 9 kinacce orBoaurcs 102 vaca, u3 pacuera 3
qaca B HEJIEIIIO.

2. Cooepotcanue yueonozo npeomema
Mexannuyeckue siBJICHUS

Y4yeHuK HAYYMTCS:

- pacro3HaBaTh MEXaHUYECKHE SBJICHHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIC CBOMCTBA WM YCIIOBHS IIPOTEKAHUS ITUX SBICHHM:
pPaBHOMEPHOE U HEPABHOMEPHOE JABIKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEHHOE TBI)KEHUE, OTHOCUTEIIBHOCTh MEXaHHUECKOTO
IBHKECHUS, CBOOOTHOE Ta/ICHHE TEJ, PABHOMEPHOE JIBM)KEHHE 110 OKPYKHOCTH, MHEPLIUS, B3aUMOCHCTBHE TEJI, PEaKTUBHOE IBUKEHHE, KOJIeOaTeIbHOe
JBUKEHHE, PE30HAHC, BOJIHOBOE JABM)KEHUE (3BYK);

- ONUCBHIBATh U3yYCHHBIC CBOMCTBA TNl © MEXaHUYECKUE SBJICHUS, UCTIONB3Ys (PU3NUECKUE BEINYMHBL: ITyTh, IEpeMEIIeHHEe, CKOPOCTh, YCKOPEHHE,
nepuoz o0palieHus, Macca Tela, INIOTHOCTh BEIIECTBa, CUiIa (CHila TSDKECTH, CHIIA YIIPYTOCTH, CHJIa TPEHNUS), AaBICHUE, UMITYJIbC TeJla, KHHETUYeCKas
SHEPTHsl, NOTCHIUATIbHAS SHEPTHs, MEXaHUUeCcKas paboTa, MEXaHH4eCKasi MOITHOCTb, CUJIa TPEHHSI, aMIUINTY/Ia, IEPUOJ] M 4aCcTOTa KOJICOaHH, THHA
BOJIHBI U CKOPOCTh €€ PacIpOCTPAHEHUS; TIPU OMUCAHUY TMPABUIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI UCTIOIB3yEMBIX BEJTMUNH, UX 0003HAUYCHUS U
eIMHHLIBI U3MEPEHUS, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLINE JaHHYIO (PU3NYECKYIO BENUYHHY C JPYTUMH BEIMYMHAMH, BBIYUCIIATH 3HAYCHUE (DPU3NUECKON
BEJIMYMHEI;

—  pa3nu4aTh OCHOBHBIC NPU3HAKHM N3YYCHHBIX (PU3NYECKUX MOAEIel MaTepuaibHas TOUKa, HHEPLUUAIbHAs CHCTEMa OTCUYETa;

—  pewiatk 3a7auyM, UCHOJb3Ys (PU3NUYECKHE 3aKOHBI (3aKOH COXPAaHEHUs SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, IPUHLUN cynepro3uuuu cui, I, 1T u 11
3akoHbl HbI0TOHA, 3aKOH COXpaHEeHHUsI UMITYJIbCa, 3aKOH I'yka) u popMyIbl, CBA3bIBatOIINE (U3NUECKHE BEIMUUHBI (IIyTh, CKOPOCTb, YCKOPEHHUE, Macca
TeJa, INIOTHOCTh BEIIECTBA, CHIIA, TABJICHUE, UMITYJIbC Tella, KHHETUYECKask YHEPTUs, IIOTCHIIMAIbHAS SHEPTHUsl, MEXaHu4ecKast padoTa, MeX aHHIEeCKast
mourHocTh, KII/] mpocToro mexanusma, cuiia TpeHHs! CKOJIbXKEHUS, KO3()(GUIIMEHT TpeHUs, aMIUINTYAa, IepHUoJ M YacToTa KosieOaHHii, AJTMHA BOJIHBI U
CKOpOCTH €€ PacIpOCTpaHEeHHs): Ha OCHOBE aHAJIN3a yCIOBUS 33/1a4M 3aIMChIBATh KPATKOE YCIIOBHE, BBIIENIATh (PU3NICCKUE BEIMIUHBI, 3aKOHBI U
(bopMyIbl, HEOOXOAMMBIE IS €€ PEeLCHHs], IPOBOJUTH PacyeThl U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaUeHHs! (PU3MuecKoi BeTUYUHBI.

Yuenux nonyuum o3moricnocmo nayuumuoca:

- UCNONBL306AMb 3HAHUA O MEXAHUYECKUX ABNEHUSAX 8 NOBCEOHEBHOU HCU3HU 011 0becneuenus 6e30nNacHoCmu npu 06pawjeHul ¢ nPUOOPamMu U MexXHU4eCKUMU
YCmpotcmeamu, 0isk COXPaAHeHUsl 300P08bsi U COOMOOEHUSL HOPM IKOTOSULECKO20 NOBEOeHUsl 8 OKpYJcaloujell cpede, npueooums npuMepbl NPAKMU4EcKo2o
UCNONL308ANHUA PUBULECKUX SHAHUL O MEXAHUYECKUX ABNEHUAX U (PUIUYECKUX 3AKOHAX, NPUMEPb] UCNONb308AHUS 60300HOGIAEMBIX UCIMOYHUKOS IHEPSULU,
9KONI02UYECKUX NOCIE0CMBULL UCCTE008AHUSL KOCMUYECKO20 NPOCMPAHCING;

Y4eHuK HAYYHTCH:
— pacrno3HaBaTh JIEKTPOMArHUTHBIE SBJICHUS U OOBSICHITH HA OCHOBE UMEIOLINXCS 3HAHUNH OCHOBHBIE CBOMCTBA MJIM YCIOBHSI POTEKAHUS 3TUX
SBJICHUI: B3aMMOJICHCTBHE MATHUTOB, MJIEKTPOMATrHUTHASL NHIYKLHS, IEHCTBHE MarHUTHOTO TIOJI1 HAa MPOBOJHUK C TOKOM M Ha JIBHXKYLIYIOCS
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3apsHKEHHYIO YaCTHILY, IEHCTBUE JIEKTPUIECKOTO MOJIS Ha 3apPsDKCHHYIO YaCTHUILY, DJIEKTPOMArHUTHBIC BOJIHBI, MPSMOJIMHEHHOE PacpOCTpaHCHHE
CBETa, OTPAXKCHHE U MPEIIOMIICHHE CBETA, JIUCIICPCHUS CBETA.

— ONUCHIBATh U3YYCHHBIC CBOMCTBA TEI U JICKTPOMATHUTHBIC SIBJICHUS, UCIIONB3YS (PU3MUECKUE BETHUMHBI: CKOPOCTh AIEKTPOMATHUTHBIX BOJH, JITHHA
BOJIHBI ¥ YAaCTOTA CBETA; NP OMMCAHUK BEPHO TPAKTOBATh (PU3NUECKUN CMBICI HCIIOJIb3YEMbIX BETMYMH, UX 0003HAUCHHSI U CIIUHUIIBI H3MEPCHHS;
HAXOJUTh (POPMYITBI, CBA3BIBAIONINE TAHHYIO (PU3NYCCKYIO BEIMUUHY C APYTUMHU BETHUNHAMHU.

— aHAM3WPOBATh CBOMCTBA T, 3JICKTPOMAarHUTHBIC SIBJICHUS M MTPOIECCHI, UCTIONB3Ys (PU3NYECKHE 3aKOHBI: 3aKOH OTPA)KECHUS CBETA, 3aKOH
NPEJIOMIICHUS CBETA; TIPU 3TOM Pa3JIn4aTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €0 MAaTEeMaTHYECKOE BhIPaKCHUE.

— TMPUBOJUTH MPUMEPHI TPAKTHUECKOTO UCTIONB30BaHUS (PU3NUYECKUX 3HAHHMA O SJICKTPOMATHUTHBIX SBJICHUSX

— pemiaTth 33Ja4M, UCTIONB3YsS (PU3NUYECKUE 3aKOHBI (3aKOH OTPAKCHUS CBETA, 3aKOH MPETIOMIICHHSI CBeTa) B (POPMYJIBI, CBSA3BIBAIOIINE (PUINICCKUE
BEJIMYMHBI (CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, UTMHA BOJIHBI M YaCTOTA CBETA: HA OCHOBE aHAJIM3a YCIIOBUS 33JJa4H 3aIHCHIBATh KPATKOE YCIOBHE,
BBIJICJIATh (PU3UUECKUE BEIUMYHUHBI, 3aKOHBI ¥ (DOPMYJIbI, HEOOXOUMBIE JUIS €€ PEIICHUS, TPOBOIUTH PACUETHI M OIICHUBATh PEATbHOCTH IMOJYyYEHHOTO
3HaUCHUS (PU3NICCKON BEITUIHHEI.

Yuenuk nonyuum eozmorcnocms nayuumocs:

— UCNONB308aMb 3HAHUS 00 INIEKMPOMASHUMHBIX ABTIEHUAX 8 NOBCEOHEBHOU HCUZHU 0151 0becneyenus 6e30nacHocmu npu 0opaweHuu ¢ npudbopamu u
MEeXHUYeCKUMU YCMPOUCMBAMU, OJisl COXPAHEHUST 300P08bsL U COONIOOEHUS HOPM IKOI02UUECKO20 NOBEOEHUsL 8 OKPYcarouell cpede;, npusooums
npuMepbvl IUSHUSL INEKMPOMACHUMHBLX UTYYEHUL HA HCUBbLE OPSAHUZMBL,

CTpoeHue aToMa M AaTOMHOIO S/Ipa

Y4YeHUK HAYYUTCH:
— pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSACHATH HA OCHOBE MMEIONTUXCSI 3HAHMI OCHOBHBIE CBOWMCTBA WIIH YCIIOBHS TIPOTCKAHUS dTHX SBIICHUH:
€CTECTBEHHAsI U UCKYCCTBEHHAs paAMOAKTUBHOCTb, O, 3- U Y-U3ITy4YeHUs, BOSHUKHOBEHHE TMHEHUATOr0 CIIeKTpa U3TYyYCHUS aTOMa;
— OIMCHIBATh U3yYCHHBIC KBAHTOBBIE SIBIICHUS, UCTIONB3Ys (PU3NIECKHE BEIMIHHBI: MACCOBOE YHCIIO, 3apsII0OBOE YUCIIO, IEPUOJT TIOTypacnaaa, YHEPTus
(OTOHOB; TIPY ONMMCAHUU MPABUIHLHO TPAKTOBATH (DU3MUECKUI CMBICI HCIIOIB3YEMBIX BEJIMYHH, UX 0003HAYCHUS ¥ STUHHUIIBI U3MEPCHHS; HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PM3MUECKYIO BEIHUMHY C APYTUMHU BETMYUHAMH, BEIYUCIATH 3HaAYCHUE (PU3NUECKON BETUYHHBI;
— aHaJM3UPOBATH KBAHTOBBIC SIBIICHUS, HCIIONB3Ys (PU3NICCKHIE 3aKOHBI U TIOCTYJIAThl: 3aKOH COXPAHCHUS YHEPTUH, 3aKOH COXPAHCHHUS dJICKTPHUECKOTO
3apsijia, 3aKOH COXPaHEHHsI MACCOBOTO YHCIIa, 3aKOHOMEPHOCTH M3JTYYEHUS M MOTIIOMICHHUS CBETa aTOMOM, TPH 3TOM Pa3JIn4aTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE BBHIPAKEHUE;
— pa3nu4aTh OCHOBHBIE MPU3HAKH IUTAHETAPHOW MOJIENT aTOMa, HYKJIOHHOW MOJIENIM aTOMHOTO S/1pa;
— TMPHUBOJUTH IPUMEPHI MIPOSBICHUS B TIPUPOJIE M MMPAKTUICCKOTO UCIIOJIb30BAHUS PAIMOAKTUBHOCTH, SICPHBIX M TEPMOSIJICPHBIX PEaKInH,
CTHEKTPAIBHOTO aHAIH3A.

Yuenuk nonyuum eozmorxncnocmo nayuumoca:
— UCNONB308aMb NOJYYEHHbIE 3HAHUS 8 NOBCEOHEBHOU HCUZHU NPU 0OpaujeHulU ¢ NPUOOPamMU U MEeXHUYECKUMU YCMPOUCMEaMU (CYemyuK
UOHUBUPYIOWUX YACTUY, O03UMEMD), 011 COXPAHEHUsL 300P0BbSL U COOIOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOEHUsL 8 OKpYIcatoueli cpeoe;
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Crtpoenue u 3BoJonust Beestennoit

Y4eHNK HAY4YUTCH:

- YKa3bIBaTh Ha3BaHUs Iu1aHeT CONHEYHOM CUCTEMBI; pa3InvaTh OCHOBHBIE MPU3HAKU CYTOYHOTO BpallleHus 3Be3AHOro Heba, nerxeHus Jlynsl, ConHua u
IJIAHET OTHOCUTEINIBHO 3BE3[L;

- IOHUMATh PA3IUUUSI MEXKAY TeIHMOLEHTPUUECKON U IeOLIEHTPUUECKON cCcTeMaMu MUpa.

Yuenux nonyuum eosmorcnocmo nayuumuca:

—YKa3bIBaTh 00IME CBOWCTBA U OTIMYUSA [IJIAHET 36MHOM IPYIIIBI U IUIAHET-TUTaHTOB; MaJbIX Tesl COTHEYHOM CUCTEMBI U OOJBIINX IJIAHET;

—pa3iau4aTh OCHOBHBIE XapaKTEPUCTUKH 3Be3]] (pa3Mep, IIBET, TEMIIEpaTypa) COOTHOCUTH I[BET 3BE3/IbI C €€ TEMIIEPaTypO;

—pa3jindaTh I'IIOTE3bI O IIPOUCXOKACHUN ConHeYHOH CUCTEMBI.

3. Temamuueckoe njiaanuposanue

Marepuanu
Ne YueOHuKka | Kogyuectso
HaunmenoBanue pa3zjena Conep:xanue
n/n 4acoB
1 3aKoHbI Onucanue nBwkeHus. MatepuanbpHas TOUYKa Kak MoJenb Tena. Kpurepun §1-22 34
B3aNMMO/IeliCTBUS U 3aMEHbl Tela MaTepualbHOM Toukoi. [locrymarenpHoe nBHWxkeHHE. Cucrema
JIBHKEHHS TeJl. orcuera. [lepemerienue. Pa3nuune MexIy MOHATHAMH <IIyTh» U «(I€PEMELICHUE).

[lepemenienre npu NpMOIMHEHOM PaBHOMEPHOM JBHKEHHU.

[IpsimonuHeiHOE ~ paBHOYCKOPEHHOE  JIBKEHHE.MTHOBEHHas  CKOpOCTb.
VYckopenne. CkOpocTb HPSIMOIMHEWHOTO PaBHOYCKOPEHHOTro JBHkeHus.I paduk
ckopoctu. [lepemenienrie npu NpsSMOIMHENHOM PaBHOYCKOPEHHOM JIBHKEHHUU.

OTHOCHUTENBHOCTh TPAGKTOPUHU, MEPEMEIIECHUs,, IyTH, CKOPOCTU. 3aKOH
uHepuuu. Ilepsbli 3akoH HeroTroHa. MHepumanbHble cuUCTeMBI OTcueTa. Bropon
3akoH Herotona. Tpermii 3akoH Herorona.CBOOOIHOE TajeHHWE Te. Y CKOPEHHE
CBOOOIHOTONAIeHUS. 3aKOH BCEMUPHOTO TATOTEHUS U YCIOBHSI €0 MIPUMEHUMOCTH.
['paBuTanIOHHAsI TOCTOSIHHAS. Y CKOpEeHHE CBOOOIHOTO Ma/ieHus Ha 3emJie U JpYyrux
HEOECHBIX Telax.




Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHusi. BUIbITpeHUs: TpeHHE MOKOS,
TPEHUE CKOJbXKEHMs, TpeHuekaueHus. dopmyna A pacuera CUiIbl TPEHMs
ckousbkeHus. [Ipumepsl ose3Horo NposiBIeHUs TPEHUSL.

[IpsiMonMHENHOE M KPUBOJIMHEHHOE JIBUYKEHHE. JIBmkeHue Ttena 1o
OKPYKHOCTH C TOCTOSHHOM THOMOJYJIIO CKOpocThro. LleHTpocTpemutensHoe
yckopenue. MckyccTBeHHble ciiyTHUKH 3eMin.IlepBas kocMudeckast CKOpOoCTb.

Nmnynee tena. 3aMkHyTas cucrema Ten. M3sMeHeHne uMIysnabCOB Tell MpU UX
B3aUMOJICCTBUU. 3aKOH COXPAHEHHsI UMITYJIbCA.

Pabora cunbl. Pabota cuibl TspkecTM M cuiibl yrpyrocTd. lloTeHnumanbHas
saeprus. [loreHumansHas sHeprus ymnpyroaedopmupoBaHHoro Tena. Kunernueckast
sHeprusa. Teopema 00 HM3MEHEHHMHM KHHETHUYECKOW HHEPrUU. 3aKOH COXPaHEHHS
MEXAHUYECKOU SHEPIHH.

MexannuyecKue
K0JIe0aHHUS M BOJIHBI.
3ByK.

[Ipumepsl koneGarenbHOro jBwxeHHs. OOmume yepThl PpazHOOOpPa3HBIX
koneOanuii. CBOOOAHBIC KoJieOaHHUs, KOJeOaTelbHBIE CHCTEMBI, MAasTHHK.
Benuuunbl, Xapakrepusyronme KojeOaTelbHOe IBMXKEHUE: aMIUIMTYyJa, MEepHUO,
yacToTa, (paza kosedaHuil. 3aBUCMMOCTb IIEPUOa NYACTOThI MAsITHUKA OT JUIMHBI €T0
HuTH. [apMonmueckue konebanus. IlpeBpaiieHue MeXaHWYECKOW SHEpPIrUM
KoJIe0aTebHOW ~ CHCTEMbl  BO  BHYTPEHHIOK.  3aTyXaroume  KojeOaHHs.
Beinyx/1eHHbIEe KOJe0aHusl.

MexaHnu3M pacnpocTpaHeHHs YINpYyrux Kosiebanuil. MexaHudeckue BOJIHBI.
[Tonepeunsle ¥ MPOJOJIBHBIE YIPYTHE BOJHBI B TBEPJBIX, )KUAKUX U Ta3000pa3HbIX
cpenax. XapaKTEepUCTUKU BOJH: CKOPOCTh, JUIMHA BOJIHBI, YacTOTa, MEPHOJ
kosieOanui. CBA3b MEXy 3TUMU BEJTMYMHAMU.

Hcrounnku 3Byka — Tena, KoneoOmromecss ¢ yactotod 16 I'm— 20 kI,
VYibTpa3sByk U MH(Pa3ByK. 3aBUCUMOCTh BBICOTHI 3BYKa OT YacCTOTbI, a IPOMKOCTH
3ByKa— OT aMIUTUTY/IbI KOJIEOaHUH M HEKOTOPBIX APYrux nmpuunH. Hammume cpempt
— Heo0X0IMMOoe YCIIOBHE pPaclpOCTPAHEHHUs 3BYKA.

§23-33

15

DJIeKTPOMAarHuTHOE
noJjie.

Hcrounnku MarHuTHOTO moiisi. ['unoreza Ammnepa. I'padudeckoe nzodpaxenue
MarHUTHOTO TMOJIA. JIMHUM HEOJHOPOAHOTO W OJHOPOAHOTO MArHUTHOTO TIOJIS.
JlelicTBuE MarHUTHOrO IO HAa IPOBOJHUK C TOKOM M Ha JBIKYILYIOCA
3apspKEHHYI0 yacTtully. MHIykims mMarHuTHOro moisi. MoJynbBeKTOpa MarHUTHOW

§34-51

22
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UHyKUUH. JIMHUY MarHUTHON MHAYKLIHU.

OnbiTel  @apanes. [lpyunHa  BO3HMKHOBEHHMSI MHIYKLIMOHHOIO  TOKA.
Onpenenenre sBACHUS 3JIEKTPOMArHUTHOW MHIYKUMH. TexHHYeckoe NpUMEeHEHHue
ABJICHUA. BO3HMKHOBEHHE WHIYKIIMOHHOTO TOKABAJIOMHUHHUEBOM KOJIBLE TIPU
U3MEHEHUH TPOXOJAILEro CKBO3b KOJBLIO MAarHUTHOIO IOTOKA. SIBieHUs
CaMOMHAYKIMU. IHIYKTUBHOCTb. DHEPIUsl MAarHUTHOTO I10JIS TOKA.

[TepeMeHHBIH 3JIEKTPUUYECKUI TOK.

OJEeKTPOMarHuTHOE TMOJIe, €ro0 HCTOYHUK. Pa3znuuueMexy BHUXpPEBbIM
UIEKTPUUECKUM M JIEKTPOCTATHUECKUM MOJIAMHU. DJIEKTPOMAarHUTHBIE BOJIHBI:
CKOpOCTb, IONEPEYHOCTh BOJIHBL, JJIMHA BOJHBI, IIPUYMHA BO3HUKHOBEHMS BOJIH.
[Tomyuenne W perucTpanusi 3JIEKTPOMAarHUTHBIX BOJIH. BBICOKOUacTOTHbIE
AJIEKTPOMAarHUTHbIE Koje0aHWs U BOJHBI — HEOOXOAUMMBIE CPEIACTBA  JUIS
OCYIIECTBIICHUS PaIMOCBSI3H. KosnebatenbHblii KOHTYD, HOJTy4eHUe
AIIEKTPOMAarHUTHHIX Kojebanuit. dopmyna TomcoHa.

Wnrepdepenumss u  gudpaknms cBera. CBeT Kak YacTHBIM  ciydait
AJIEKTPOMAarHUTHBIX ~ BOJH. JlMama3oH  BUAMMOIO  M3JIy4eHHs Ha  ILKajle
JIEKTPOMArHUTHBIX BOJH. YacTHIbI 3JIEKTPOMarHUTHOIO M3Iy4eHHs — (OTOHbI
(xBauThl). SBnenue gucnepcun. Paznoxenue Oenoro ceera B crnekrp. Ilomydenue
0enoro cBeTa IMyTeM CIIOXKEHHUS CIEKTPAJIbHBIX LIBETOB. ATOMBI — HCTOYHUKU
U3JIydeHus: U moryonieHus: ceera. OObsICHEHHE HM3ITydeHUS U TOTJIOIIEHHs CBETa
aTOMaMHM U MPOUCXOKJICHNUS JIMHEWYAThIX CIIEKTPOB Ha OCHOBE MOCTYysaToB bopa.

CtpoeHue aTomMa u
aTOMHOTIO siAPa.

CHoXHBI cOocTaB paJvOaKTUBHOTO M3Iy4eHHs, o-f- M y-dacTHLbl. Monenb
atoma Tomcona. OnbiTeiPe3epdopna mo paccessuuro o-vactuil. [lnaneraprasmoiens
atoma. [IpeBpaienus snep npu pajuoOaKTUBHOM paclazie Ha IPHUMEpPE o-pacrtaaa
panusi.

OO0o3HavyeHe sep XUMHUYECKHUX 3JeMEHTOB. MaccoBoe M 3apsJOBOE YMCIA.
3aKOH COXpaHEHUSI MacCOBOI'0 YMCIIA U 3apsjia MpU paJHOaKTUBHBIX PEBPALICHUSX.
ITpoToHHO-HENTPOHHASA MOJEND sApa. PU3NYEeCcKnii CMBICII MACCOBOTO U 3apsiI0BOTO
yrcen. OCOOEHHOCTH AaepHBIX CHIL. M30TOIBL

OHeprust cBsi3U. BHYTpeHH:s SHEprus aTOMHBIX sjep. B3auMocBs3p Macchl u
sHepruu. [ledexT macc.Briienenue uiay noriomeHe SHEPTUu B SIIEPHBIX PEaKIHsIX.
Jenenue snpa ypaHa. BelaeneHue sHepruu. YCIOBUS IIPOTEKAHUS YIPABIISIEMOU
nenHoW peakumu. Kpurtnueckas wmacca. HasHauenuwe, ycTpoWCTBO, IPHHIHAII

§52-62

15
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JEHCTBUS SAEPHOTO peakTopa Ha MEIJICHHBIX HeTpoHax. [IpeoOpa3zoBanue sHepruu
a1ep B 3JEeKTpuuecKyro sHepruto. llpeumymiectBa u Hemoctatku ADC mnepen
JPYTUMH BUJAMHU 3JICKTPOCTAHIINHA.
[lepuon mnonypacnajga paguOaKTUBHBIX BELIECTB. 3aKOH PAaTUOAKTUBHOTO
pacraja..
5 CTpoeHue 1 IBOJTIOIUA CocraB Comnneunoii cuctembl: CojHIIE, BOCEMb OOJBINMX IUIaHET (IIECTh U3 §63-67 6
BcesieHHOI. KOTOPbIX MMEIOT CHYTHUKH), IITh IUIAHET-KapJIUKOB, AacTEPOM]Ibl, KOMETHI,
METEOpHBIE TeNa.
3eMiIs M TUTaHETHl 3eMHOM rpynmbl. OOIIHOCTh XapaKTEPUCTUK IIAHET 3€MHOU
rpymnisl. [Inanersi-rurantel. CIyTHUKM M KOJIbIA TUTAHET- TUTaHTOB. Maible Tena
CoItHe4HOM CUCTEMBI: acTepOUIbl, KOMETHI, METEOpHbIe Tesa. OOpa3oBaHUE XBOCTOB
komeT. Paguant. Mereoput. bomnma.
CounHile 1 3Be37bl: CIOUCTasA (30HHAs) CTPYKTypa, MarHuTHoe moJje. Mcrounuk
sHeprun COJHIIA W 3BE3]l — TEIUIO, BBIIENSIEMOE MPH MPOTEKaHHUH B UX HEIpax
TepMosiiepHbIX peakiuid. Ctaguu 3Bomonuu CosHia.
lNaaktukn. MeraranakTuka.
6 HToropoe moBTOpEHME . 10
[loBTOpEHNE OCHOBHBIX MOHATUI TEM Kypca.
Kypca ¢pusuku 9 knacca
OO111e€ KOJIMYECTBO YaCOB: 102
4. Y4e0HO - TeMaTH4YeCKOe IIVIAHUPOBAHHE
Pasznen
NporpamMmbi, Hara Ne Tema ypoxa Kon-Bo | OcHOBHBIC BHABI
KOJIMY€ECTBO ypoKa 4acoB HesitesibHOCTH yyamerocs ¢ OB3
4acoB
§1. 3akoHbI 1 MarepuanbHas Touka. Cucrema orcuera | 1 — Halnrongate 1 onuchIBaTh MPSIMOJIUHENHOE U
B3aHMO/CHCTBH paBHOMEpHOE JBUKCHHE TEJEKKH c
s W JIBUKEHHS KareJbHUIEeH;
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TeJL.
(34 v)

— ONPEACIISITH IO JICHTE CO ClielaMU Kaleb BU
JBUOKEHUS TEJEKKH, MPOUJACHHBIA €10 IMyTh M
MPOMEXYTOK BPEMEHHM OT Hayaja JBHKEHUS 10
OCTaHOBKH;

[Tepememnienue.

—  IlpuBomuth  mpuUMEpPHl, B  KOTOPBIX
KOOpJAMHATY JIBIXKYIIETocs Tejla B J000i
MOMEHT BPEMEHH MOKHO OIPEAEIUTb, 3HAsI €r0
HaYaJIbHYI0 KOOPJIMHATY U COBEPIICHHOE UM 3a
JAHHBIN MPOMEKYTOK BPEMEHHU TIEPEMEIICHUE, 1
HENb3sl, €CIM BMECTO IIEpEeMEIlCHHs 3aJaH
IPOWJICHHBIN NYTh.

Ornpenenenue
JIBYDKYILETOCS Tea.

KOOPJWHATHI

— OHpCIIGJI?ITL MOAYJIW W MPOCKIHWH BCKTOPOB
Ha KOOPAUHATHYIO OCb

45

[lepemenienue mnpu
pPaBHOMEPHOM
JBUKEHUH.

MPSMOJIMHEITHOM

3anuceiBaTh  (GOPMYIBL:  JUISI  HAXOXKICHHS
IPOCKIMU M MOJIYJS BEKTOpa IEPEMEIICHHUs
Tena, JUTSt BBIYUCIICHUS KOOPJIMHATHI
JBIDKYIIETOCS Tea B 000 3a/laHHbIN

MOMEHT BPEMEHU;

— IIOHMMaTb  PAaBEHCTBO MOIYJsSI BEKTOpa
NEpPEMENICHNS] TPOMAECHHOMY IyTH M IJIOLIAAH
110J1 rpa)KOM CKOPOCTH;

IIpssMonuHeiHOE
JIBUOKEHUE. Y CKOPEHUE.

PaBHOYCKOPEHHOE

— OOBsCHAT (PU3MUYECKHI CMBICT TOHATHUH:
MIHOBEHHAsl CKOPOCTh, YCKOPEHHUE;
— TIIPUBOJUTH NPHUMEPHl PaBHOYCKOPEHHOTO
JIBUKEHMUS,
— 3anuceiBaTh (GOpPMYILy JJs  OIpelesIeHUs
YCKOpEHUsI B BEKTOPHOM BHUAE M B BHUJE
MIPOEKIUI Ha BBIOPAaHHYIO OCh;
— MNPUMEHSTH (POPMYIIBI
= 1L_9)_1,#0) — Yx—ox

R
JUIsl peIlIeHus 3a1a4
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8 CkopocTh MPSAMOJIMHEITHOTO — 3anuceBaTh GOPMYIIBI 9 = 504_—55’
PaBHOYCKOPEHHOTO JBIKEHUsS. [ 'padux 9, = Do + ayt, 9 = 9, F at,

CKopocTH. — pelaTh PaCYETHBIE U KAYECTBEHHBIC 33/1a4H C
MIPUMEHCHHEM YKa3aHHBIX (OpMYIT

9-10 [lepememienne mnpu  OPSIMOJIMHEHHOM — Pemath pacyerHble 3a7aud ¢ IPUMEHEHUEM

PaBHOYCKOPEHHOM JIBHKCHUU. (hopmMytbl
Sx = Uoxt + ax;z;

11 [Tepemenienue Tela npu — HaOmropgate — OBWKEHHUE  TEHEXKKH  C
IIPSMOJIMHEHOM PaBHOYCKOPEHHOM KaleJIbHULIEH;

JIBUKEHUH 0€3 HAa4aJIbHOM CKOPOCTH. — JIeNIaTh BBIBOJIBI O XapaKTepe JBUKCHHS
TEJICIKKH,

12 Jlabopamopnasn paboma Ne — [Monb3ysack METPOHOMOM, OIIPEAETATh
1«Uccreodosanue PABHOYCKOPEHHO20 IPOMEXYTOK BpEMEHU oT Havasga
ogudicenuss b6e3 HauanbHOU CKOPOCMUY PaBHOYCKOPEHHOTO IBM)KCHUS IIIApHKa JO0 €ro

oc-
TaHOBKHU;
— ONPEICNATh YCKOPEHUE JIBIDKCHUS IIApUKa U
€r0 MIHOBEHHYIO CKOpPOCTb IIEpE] YAApOM O
ATAH]ID;
— paboTaTh B rpymnmne
13 Pemenue 3anau no teme «Knnematuka» — PemaTh pacueTHbIC U KaueCTBCHHBIC
3a/1a4u

14 CamoctosaTenpHas paboTa 1O TeMme — [IpumeHsTh 3HAHUS K PEUICHHIO 3a7a4
«Kunemarnkay. OTHOCUTENBHOCTh — CpPaBHUBATH TPaeKTOPHH, IIyTH,
JIBUKEHUSI. nepeMenieHus, CKOPOCTH MasiTHUKA B

YKa3aHHBIX CHCTEMax OTCUETa;
— MPUBOJIUTH IPUMEPHI, TIOSICHSIOIINE
OTHOCHUTEIIbHOCTb JIBHKCHHS

15 WuepunanbHble  CHUCTEMBI  OTCUETa. — HalGnronate mposiBeHNe HHEPIUY;

ITepBeiit 3akoH HproTOHA.

— MPUBOJUTH IPUMEPHI TPOSIBICHUS
MHEpLUU;

12




—  pemlath  KauyecTBEHHblE  3aJayd  Ha
IIpUMEHEHHE I1epBoro 3akoHa HproToHa

16

Bropoii 3akoH HeroToHa

— 3anuceIBaTh BTOpPOil 3aKkoH HbroTOHA

B BHJIe (DOPMYIIBI;

— peulaTh pacyeTHblE M KauyeCTBEHHBIC 3aJ1a4u
Ha [IPUMEHEHHUE 3TOT0 3aKOHa

17

Tperuit 3akoH HeroToHA

— Habnronate, onuceBaTh U OOBICHATH

OMBITHI, WJUIIOCTPUPYIOIUE  CIPaBEIMBOCTb
TpeThero 3akoHa HeloToHa;

— 3aluChIBaTh TpeTuil 3aKkoH HproToHa

B BUJIE (OPMYJIBL;

— pelIaTh pacueTHbIE U KAaueCTBEHHbIE 3a7aui
Ha [PUMEHEHHUE 3TOT0 3aKOHa

18

CBoboaHoe
MMaJeHnue TeI

— HaGmronaTte nmajgeHnne OqHUX U TEX JKeE

TEJ B BO3/IyX€ U B Pa3pEKEHHOM IIPOCTPAHCTBE;
— Jematb BBIBOA O JBMDKEHMH TeEII C
OJIMHAKOBBIM YCKOPEHUEM TP JACHUCTBUU HA HUX
TOJIBKO CHJIBI TSIDKECTH

19

JIBuxkeHue tena, OpoIIeHHOTO
BEpTUKAJIbHO BBEpX. HeBecoMocTs.

— HaOntogath ONbITHI, CBUAETEILCTBYIOIINUE O
COCTOSTHUM HEBECOMOCTH TEII;

— cJiesaTh BbIBOJI 00 YCIIOBHSIX, IPU KOTOPBIX
T€Ja HaXOJATCSl B COCTOSIHUM HEBECOMOCTH;

20

Jlabopamopuasa paboma Ne2
«H3mepenue  yckopenus — c680000H020
naoexusy

— HU3MEPATh YCKOPEHHE CBOOOIHOTO MaJIEHUS;
— paboTaTh B rpymne

21

3aK0H BCEMUPHOTO TATOTEHUS

3anmchIBaTh 3aKOH BCCMHUPHOI'0 TATOTCHHUA B
BHUJIC MATEMATUYCCKOTI'O YpPAaBHCHU A

22

YckopeHue
CcBOOOIHOTO ITaZICHNA HA 3eEMIIE U
JIPYTUX HEOECHBIX TeNax.

— 3Hate (opMyny YCKOpEHHs CBOOOJHOTO
MaJeHUS:
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23

[IpamonuHeiiHOE W KPUBOJIMHEHHOE
JIBIKECHHE.

JBuxkeHue Tena MO OKPYXHOCTH C
MOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO.

— IlpuBoguTs mnpUMEpHl NPAMOJIMHEWHOTIO U
KPHUBOJIMHEWHOIO IBUKEHUS TEIL;

— Ha3bIBaTh yCJIOBMUsI, IPH KOTOPBIX TeEla
JBHKYTCS IIPSIMOJIMHEWHO WM KPUBOJIMHEWHO;
— BBIUUCIIITH MOAYJIb LEHTPOCTPEMUTEIBHOIO
ycKopeHus 1o opmyiie

24

HckyccTBEHHBIE ~ CIYTHUKM  3€MIIH.
IlepBas kocMHUUECKass CKOPOCTbD.

— Has3plBaThb YCJIOBMS, IIpU KOTOPBIX TEJO
CTAaHOBUTCS UCKYCCTBEHHBIM CIIyTHUKOM 3€MJIH;
— BBIUUCIATH MOJYJb IIEPBOM KOCMHUYECKOU
CKOPOCTH

25

Pemenne 3agau.

— PemiaTh pacyeTHbIe U KaueCTBECHHBIC

3a/1a4u;

— CIIymiaTh OTYET O Pe3yJbTaTax BBIMOJIHEHUS
3aJaHHS-TIPOCKTA «DKCIIePUMEHTAIILHOE
HOI[TBCp)KIIeHI/Ie CHpaBCI[JII/IBOCTI/I yCJIOBI/ISI
KPUBOJIMHEHHOTO JIBHYKCHUS TEID»,

— ciymaTh Jokiaj «McKycCTBeHHBIE

CITYTHHKH 3€MIINY, 3a/1aBaTh BOIIPOCHI U
HpI/IHI/IMaTI) y‘-IaCTI/IC B 06CY)KI[€HI/II/I TEMBbI

26

CamocrosaTenbHass pabota 1O  Teme
«JlnHaMUKa»

— [IpuMeHATh 3HaHMS K PELICHUIO 3a7a4

27

Wmnynsc  Tena. 3aKOH  COXpaHEHUS
UMITYJIbCA.

— JlaBathb olpezelieHre UMITYJIbCa Tena,

3HaTh €r0 EAUHULLY;

— OOBACHATH, Kakasi cUCTeMa Tell Ha3bIBaeTcs
3aMKHYTOM, IPUBOAUTH IPUMEPHl 3aMKHYTOU
CUCTEMBI;

— 3aIACHIBATh 3aKOH COXPaHEHUs

HMITYJIbCa

28

PeaxktuBHOEe nBumxenune. PakeTsl

— HaOmronate 1 00BSCHSITE IIOJIET MOIEINA
paKeTsI
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29

Pemenne 3amad Ha 3aKOH COXpaHEHUS
HMITYJIbCA.

— Pematb pacCdCTHbIC U KAYECTBCHHEIC
3aga4un

30 BriBog 3aKoHa COXpaHEHHS — Pemate pacueTHble 1 KaUECTBEHHBIE
MEXaHUYECKON IHEPTHUH. 3a/1aud  Ha TPUMEHEHHWE 3aKOHA COXPAHCHHS
SHEPTUH;
— paboTaTh C 3aJaHUSMH, NPUBEICHHBIMU B
paszaene «toru rinaBb»
31-32 Pemenue 3amad 1o teme «3aKOHBI — Pemath pacueTHbIC U Ka4eCTBECHHBIC
B3aMMOJIECHCTBUS U IBIDKEHUS TEI». 3a1a4n
33 Konrponsaas pabGora Nel mo Teme — IIpuMeHsTH 3HAHUS K PEHICHUIO 33134
«3aKOHEBI
B3aMMOJEHCTBUS U IBYKEHUS TEI
34 O06006mmanmui ypok mo Teme «3aKoHbI BoicTynate ¢ gokiagamu, JE€MOHCTPHPOBATh
B3aMMOJEHCTBUS U IBYDKEHUS TEI NPE3CHTAINH, Y9aCTBOBATh B OOCYXKICHUU.
§2.Mexanuueck 35 KomnebarenpHo€e ABUKEHUE. — Omnpenensate KonedaTenbHOE JABHKCHHUE II0
He KoJieOaHus U CBoOotHBIC KOJICOaHUs €ro MpU3HaKaM;
BOJIHBI. 3BYK. — MPUBOJIUTH MIPUMEPHI KOJICOAHUT;
(15 4) — OIMCHIBATh JTAHAMHUKY CBOOOTHBIX
KoJeOaHUN TPYKMHHOTO U MaTeMaTH4eCKOIro
MAasiTHUKOB;
—  W3MEpATHh  JKECTKOCTh  MPYKUHBI WU
PE3UHOBOTO ITHYpa
36 BenuunHbl, XapakTepusyromme — HazpiBaTh BeNMYUHBI, XapaKTEPU3YIOIIUE
Koae0aTeIbHOE IBHKEHHE. KoJiebaTeIbHOE ABUKEHUE;
— 3amuchIBaTh (HOPMYIy B3aUMOCBS3H MEPHOJIA
M 9aCTOTHI KOJICOaHMI;
— MIPOBOANTH SKCIIEPUMEHTATIbHOE
HUCCIEIOBAHNE 3aBHCHMOCTH nepuoaa
KoJie0aHui MPYKMHHOTO MasiTHHKA OT m 1 k
37 ["apmoHHMUecKre KoIeOaHusl. — IlpuBoaWTh TpPUMEPHl TaPMOHHUYCCKUX

KoJIeOaHMI;
— n300paxkaTh rpaduk 3aBUCUMOCTH
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KOOPpAWHATDBI KOJ'IG6J'II-OH.I€FOC$I TEJIa OT BPEMCHHU.

38 Jlabopamopnasn paboma Ne — IIpoBoauTh wHcCClieIOBaHUS 3aBUCHUMOCTU
3«Hccneoosanue 3asucumocmu nepuooda neprona (4acToThl) KoJieOAaHWW MAasTHHKA OT

U uacmomul c600600HBIX JUTMHBI €TO HUTH;

KONeOaHuil MAasimHUKa om OJUHbL €20 — paboTathb B TpyIIIIE;

HUMU — CJymiaTh OTYET O Pe3yJbTaTaX BBIOJHEHUS
3ananus-npoekra «OmnpeaeneHue KauecTBEHHOM
3aBUCHMOCTH neproja KoseOaHui
MaTeMaTUYeCKOTO MasTHHKAa OT YCKOPEHHUS
CBOOOJHOIO NAJACHUS

39 3aryxatomue kojeOaHus. BeIHyXIeHHbIE — OOBACHATh NPUYMHY 3aTyXaHHUsI CBOOOJHBIX

KoJIeOaHusI. KOJIeOaHMIi;

—  Ha3bplBaTh  yCJOBHE  CYILECTBOBAHUS
He3aTyXalonux KojaeOaHui

40 Pesonanc. — OOBACHATh, B YEM 3aKJIOYACTCS SBICHHE
pe30oHaHca;
— MPUBOAUTH MPHUMEPHI MOJE3HBIX U BPETHBIX
MPOSIBIICHUH pe30HaHCAa W TyTH YCTPaHCHHS
MOCTIETHUX

41 Pacmipoctpanenue konebaHui Paznmuath monepeyHsie U MPOI0TbHBIC BOJHBI,

B cpenie. BonHsI. — OMHUCHIBATh MEXaHU3M 00pa30BaHUs BOJIH;

—  Ha3bIBaTh  XapaKTECPU3YIOIIHE  BOJIHBI
(hu3nUecKre BeTMUUHBI
42 JlnHa BOJTHEI. CkopocTb — HaspiBaTh BENWYUHBIL, XapaKTEPU3YIOIIUE
pactipocTpaHeHHS BOJH. yIpyTye BOJHBI,
— 3amuChiBaTh ()OPMYIIBI B3aMMOCBSI3U MEXTY
HUMU
43 Uctounuku 3ByKa. 3ByKOBBIE — Ha3piBaTh 1rana3oH 4acTOT 3BYKOBBIX BOJIH;

Koneoaunus.

— MNPUBOJIUTH IPUMEPHI HICTOUHUKOB 3BYKa;

— TMPUBOJIUTH OOOCHOBAaHUS TOTO, YTO 3BYK
SIBJISIETCSI IPOJIOJILHON BOJIHOM;

— CIylaTh JOKJIaJ «YJIbTPa3ByK M MHPPa3BYK
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B IIpUpOJE, TEXHUKE M MEIULIMHE», 3a1aBaThb
BOIIPOCHI ¥ MPUHUMATh y4acTHE B OOCYKICHUU
TEMBI

44 BricoTa 1 rpoMKOCTB 3BYyKa — Ha ocHOBaHMM  YBUJECHHBIX  OIIBITOB
BBIJIBUT'aTh TUIIOTE3bI OTHOCHUTEIILHO
3aBUCHUMOCTH BBICOTBI TOHa OT 4YacTOThl, a
IPOMKOCTH — OT AaMIUIMTYAbl KOJeOaHuM
HCTOYHUKA 3BYKa
45 Pacnpoctpanenue  3Byka.  3BYKOBBIE — BeigBurare rumore3sl O  3aBHCHMOCTH
BOJIHBI. CKOpPOCTH 3ByKa OT CBOMCTB cCpeibl U OT €€
TeMIIepaTyphl;
— OOBACHATH, IOUEMY B razax CKOPOCTb 3BYyKa
BO3PACTAET C MOBBIIICHUEM TeMIepaTypbl
46 OTtpakeHue 3Byka. 3ByKOBOU — OOBACHAT, HAONIONAEMBIA  OMBIT IO
pe30HaHC. BO30Y)XJICHMIO KoJIeOaHUH OJHOTO KaMepTOoHa
3BYKOM, MCIIyCKa€MbIM JPYI'MM KaME€pPTOHOM
TaKOM e YacTOThI
47 Penrenue 3agad no teMe «MexaHnuecKHe — Pemiars pacueTHble U Ka4E€CTBEHHBIE 33141
KoJIe0aHUs U BOJHBI. 3BYK»
48 Konrponsnas padora Ne 2 — [IpuMeHATh 3HaHUSA K PELICHUIO 3a7a4
no teme «MexaHndyeckue KoseGaHUS U
BOJIHBI. 3BYK»
49 O6o06maromui YPOK 1o TEME BeicTynate ¢ gokiagamu, JE€MOHCTPUPOBATh
«MexaHuueckue KojieOaHUsI U BOJIHBI. Mpe3eHTallH, y4aCTBOBATh B OOCYX/IECHUU.
3BYK»
§3.2qexkTpo- 50 MaruutHoe noe. — JlenaTh BBIBOJBI O 3aMKHYTOCTH MarHHUTHBIX
MATrHMTHOE AMHUM ¥ 00 ocnalieHuu Mojs ¢ yAalleHueM OT
noJjie. ITPOBOJHUKOB C TOKOM
(22 v) 51 HanpaBnenue ToOka ©  HampaBieHUE — @opMynupoOBaTh MPABUIIO MPABON PYKH IJIA

JIMHUI €r0 MarHUTHOTO I10JIA

COJICHOM /1A, IPaBUJIO OypaBUMKa;
— ONpEAENATh HANpaBJIEHUE 3JIEKTPUYECKOTIO
TOKa B MPOBOJHUKAX M HAalpaBleHUE JMHUN
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MAarduTHOTIO ITOJIsA

52 OO6HapyxeHrne MarHUTHOTO — [IpumensaTh NpaBUIIO JIEBON PYKH;
OJIS o €ero NENUCTBUIO Ha — ONpeNEeATh HarpaBJICHUE CUJIBL,
aneKTpudeckuil Tok. IIpaBuio JEUCTBYIOIIEH HAa  JJIEKTPUYECKUH  3apsf,
JIEBOM PYKH. JBUKYILMICS B MArHUTHOM I10JI€;
— ONpeNeNATh 3HaK 3apsja U HalpaBlieHUE
JIBUYKEHHUSI YaCTULIBI
53 Pewienue 3amau Ha npaBuIIo JIEBOU PYKHU — Pemiarb KkauecTBEHHbIE 3a1a4K
54 WNHaykuys MarHuTHOTO MOJIA. — 3anuceiBaTh (HOPMYNy B3aUMOCBSI3U MOIYJIS
MarauTHBIN IIOTOK. BEKTOpa MAarHUTHOW WHAYKUMM B MarHuTHOrO
noyist ¢ MoayieMm cuibel F, nelictByromeid Ha
OPOBOJAHMK  JUIMHOM |,  pacnoyioskeHHbII
NEPHEHANKYIIAPHO JIUHUAM MarHuTHOM
WHJIYKIIMY, U CUJION TOKa | B MPOBOJHUKE;
55 SIBneHue 3MeKTpOMarHuTHOM — HabGmiomate u  ONUCHIBaTH  OMBITHI,
WHIYKIUU. HOJITBEPKJAIOLINE IOSBICHUE AIIEKTPUUYECKOTO
NOJIS P U3MEHEHUH MAarHUTHOTO MOJISl, JeNaTh
BBIBOJIBI
56 Jlabopamopuaa pavoma Ne 4«U3yuenue — [TpoBoauTh HCCIIEI0BATEIbCKUIN
ABNEHUS DTIEKMPOMACHUMHOU UHOYKYUUY 9KCIIEPUMEHT o U3Y4YEHHUIO SIBJICHUS
3J€KTPOMArHUTHOM MHIYKIUU;
— aHaJM3UpPOBATH PE3yJbTaThl HIKCIIEPUMEHTA U
JienaTh BbIBOJIBI;
— paboTaTh B rpynmne
o7 HanpaBnenue UMHAYKIMOHHOTO — TOKa. — HabmronaTh B3auMOJICHCTBIE aTFOMUHUEBBIX

IIpaBumno Jlenna.

KOJIEI] C MAarHUTOM;

— 00BSCHATH (PU3NUECKYIO CYTh MpaBuia Jlenna
1 GOPMYIHUPOBATH €T0;

— TmnpuMeHATh mpaBwio JleHna W mpaBWIIO
NpaBOM PYKH JUIsl OIpPEAEICHUS HalpaBiICHUS
WHJYKIIMOHHOTO TOKa
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58

SIBreHre caMOMHIYKITUH.

— HaOmromate W OOBICHATHL  SBIIEHUE
CaMOUHTYKITUH

59

IlepeMeHHBI ~ JJIEKTPUYECKUH  TOK.
Tpancdopmarop.

— PacckaspiBath 00 YCTpONCTBE M NpPUHLUIIE
JEICTBHS reHepaTopa MEePeMEHHOT0 TOKa;

— HAa3BIBaTh CIIOCOOBI YMCHBUICHUSA TMOTCPb
JNEKTPO’HEPrUH Tepefadye ee Ha OoJblue
paccTosHuUs;

— pacckasblBaTh O HAa3HAUEHUU, YCTPONCTBE U
MPUHIINIE JIEHCTBUS TpaHcpopmaTopa U €ro
MPUMEHEHUU

60-61

BJ'ICKTpOMaFHI/ITHOG I10JIC.
3JI€KTpOMaFHI/ITHI)IC BOJIHBI.

— HaGJ’IIOI[aTL OIIBIT 11O H3JIYUCHUIO U NIPUCMY
OJICKTPOMArHMTHBIX BOJIH,

— OIIKMCBIBATh pa3jniuusad MCEKAY BHUXPCBbIM
QJICKTPHUYCCKUM U SJICKTPOCTATUYCCKUM ITOJISIMU

62

KounebarenbHblil KOHTYD.
ITonyyenune 3JIEKTPOMArHUTHBIX
Kosie0aHui.

— Habnionate cBOOOIHBIE IEKTPOMArHUTHBIC
KOJICOaHUs B KOJIEOATEIIEHOM KOHTYPE;

— JIeN1aTh BBIBO/IBI,

— pematb 3a1a4u Ha popmyiny Tomcona

63

HpI/IHLII/IHLI PpaaruoCBA3U U TCICBUACHU.

— PacckaspiBaTh O NPUHIMNAX PaJUOCBSI3H U
TEIICBUACHUS

— caymare goknan «Pa3BuTtHe cpelnctB U
croco0oB mnepenayun MH(GOpPMaLUKU Ha JajeKue
paccTosiHUs C JPEBHUX BPEMEH M JI0 HaIIMX
THEN

64

3J'IeKTpOMaFHI/ITHa$I npupoga CBCTa.

— HaspiBaTh Ppa3jInIHbIC
OJICKTPOMArHMTHBIX BOJIH

JAralria3OHbI

65

[Ipenomnenue  cBera. Du3nYecKuit
CMBICJI [TOKA3aTeNs MPETOMIICHHUS.

—®opMynupoBaTh 3aKOH NMPEITOMIICHUS CBETA;
— 3aluChIBaTh (OPMYIy 3aKOHA MPETOMIICHUS
CBeTa;

— BBIYUCIATH A0COTIOTHBIM M OTHOCHUTENbHBIN
MTOKAa3aTeH NMPEJIOMIICHHUS.
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66

Hucnepcus ceera. L{Bera Ten.

— Habmonate pasnoxenne 0Oenoro cBera B
CHEKTpP MPH €Tr0 MPOXOKIACHUH CKBO3b MPU3MY H
nojiydeHue OeJoro cBeTa IIyTeM CIIOKCHHS
CHEKTPAJBHBIX I[BETOB C TOMOIIIBIO JIMH3BL;

— OOBSICHATB CYTh U JaBaTh ONPEICICHHUE
SIBJICHUS JUICTICPCUU

67 Tuner ONTHYECKUX CIIEKTpPOB. — HaOmromare CIUIOMIHONM W JWMHEWYAThIE
Jlabopamopnasn padoomahe CIEKTPbI UCIIyCKAHUSI,
S«Habnooenue CNIOWHO20 u — HAa3bIBaTh YCJIOBUS OOpPa30BaHMsI CIUIOIIHBIX
JUHEUYAMbIX CNEKMPOE UCNYCKAHUY Y JINHEHYATBIX CIIEKTPOB MCITYCKAHUS;
— paboTaTh B rpymnie
68 [lornomenne U HCIyCKaHUE  CBETa — OOBACHATH U3JIyYEHUE U IOIJIOIIEHUE CBETa
atomamu. [Ipouncxoxnenue aTOMaMM U [POUCXOXKICHHUE  JIMHEHYaThIX
JMHEWYAThIX CIIEKTPOB. CIEKTPOB Ha OCHOBE nocTynaTos bopa;
— paboTaTh € 3aJaHUSIMH, NPUBEICHHBIMU B
pazgene «toru rinaBe»
69 Pemenune 3a1a4 o TeMe — Permate pacueTHble U KaUeCTBEHHbBIE 331a4UH
«IJNEKTPOMATrHUTHOE TIOJIE)
70 KonTponbhast padota Ne 3 — IIpuMeHATh 3HaHMS K PEIICHUIO 3a7a4
10 TeMe «JIEKTPOMarHuTHOE MOJIe»
71 O606maromuit YpOK 1o TeMe BoicTynate ¢ Jgoknazamu, J€MOHCTPHUPOBATh
«DJIEKTPOMArHUTHOE TTOJIEN Mpe3eHTallH, y4aCTBOBATh B OOCYX/IECHUU.
§4. CrpoeHnue 72 PannoaktuBHOCTE. MOZEMN aTOMOB. — OnuceBate  omnbiTel  Pesepdopna:  mo
aToma " 0OHapyXEHUIO CJI0KHOTO cocraBa
aTOMHOIO siApa. PaaIuOaKTUBHOTO U3ITy4YEeHUs U o
(15 4) HCCIENOBAHUIO C MOMOIIBIO PACCESHUS (.-HACTHUI]
CTPOEHUS aToMa
73 PaagnoakTiBHBIE TpeBpaIIeHUS — OOBSCHATH CyTh 3aKOHOB COXpaHEHUs

ATOMHBIX SIJCP.

MacCOBOI'0 YKCJIa U 3apsia pU paguOaKTUBHBIX
MIpEBPALICHUSAX;

— TIDPUMEHATH OTU 3aKOHBl IIPU  3aIUCHU
YPaBHEHUH SAEPHBIX PEAKIUN
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74-75

DKCrepUMEHTAIbHbIE METObI
UCCJIEJOBAHMUS YacTHII.
MPOTOHA U HEHUTPOHA.

OTkpbiTHE

— IlpuMeHsTh 3aKOHBI COXpAaHEHHUS MaccOBOTO
YyuCIa U 3apsija s 3alIUCH YPABHEHUH SACPHBIX
peakuuii

76 CocraB aTOMHOTO sizipa. SlnepHble CUIIBI. — OOBICHATh (PU3MUECKUI CMBICI TMOHITHH:
MaccoOBOE€ U 3apsI0BOE YKCIia
7 Dueprus cBs3u. Jledekt macc. — OOBACHATh (PU3NYECKUA CMBICT TOHSATHH:
SHEprus CBs3H, Ae(eKT Macc
78 Pemenne 3amau mo Teme «OHeprus — PemaTh pacueTHbIe U KaueCTBEHHBIC 3a]a91
CBSI3H»
79 JHenenwue sinep ypana. Llernnas peakuusi. — OrmnuceiBaTh TpoIecc JENEHUs sapa aToMa
Jlabopamopnasa padooma Neb«H3yuenue ypaHa;
deleHus  aA0pa amoma ypaHa  no — OOBACHATH (U3UYECKUN CMBICT TOHSITHUH:
domoepagpuu mperxos» [EeMHas peaklys, KpUTHUECKas Macca;
— Ha3bIBATh YCJIOBUS MMPOTEKAHUS YIIPABIIICMOM
LETTHOW pEeaKInK1
80 SnepHblii peakTop. — PacckaspiBaTh O Ha3HAYCHHWH SJICPHOTO
peakTopa Ha MEJUICHHBIX HEHTpOHaX, ero
YCTPOMCTBE U MPUHIUIIE NEHCTBUS;
81 ATOMHas SHEpPreTHKa. — Ha3bIBaTh MpeuMyIecTBa u HepocTaTku ADC
nepes APYruMu BUAAMHU AJIEKTPOCTAHIIUN
82 buonoruueckoe aeiicTBue paaMalUU. —  HazpBath  (Qu3uyecKkue  BETUYHHBIL:
3aK0H paJIMOaKTHBHOTO paciiajaa MOTJIONIEHHAs 1032 M3IIyYeHHs, KOd(PPHUIHEHT
KayecTBa, OKBUBAJICHTHAs 7033, MEPHUOL
moJrypacriaja;
— ciymath Aoknan «HeratuBHoe Bo3neicTBHE
paMalliid Ha JKUBBIC OPTaHU3MBI W CIOCOOBI
3aIUTHI OT HEE»
83 TepMosiiepHas peakiusl. — Ha3zpiBaTth YCIIOBUS MPOTEKAHUS

Jlabopamopuas paboma Ne 7
«H3yuenue mpekoe 3apsdiceHHbIX Yacmuy

TEPMOSIICPHON PEAKLUU;
—  TPUBOAMUTH  TPUMEPHI  TEPMOSIEPHBIX
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no 20mosvim omocpagpusimy»

pEeaKInii;
— paboraTh B rpymne

84 Pemenue 3anau no teme «Ctpoenue — Pemate pacueTHble 1 KaUECTBEHHBIE
aToMa U aTOMHOTO spay. 3aJauu
85 Kontponbnas padora Ne 4 — IIpuMeHsATh 3HAHUS K PEUICHUIO 3a/1a4
no teme «CTpoeHHe aromMa U aTOMHOTO
anpa. Mcnonp3oBanue
HHEPTUU aTOMHBIX SITIep»
86 O6o6maromuit ypok 1o teme «CtpoeHue BeicTynate ¢ jgokiagamu, JI€MOHCTPUPOBATh
aToMa U aTOMHOrO sijpa. Mcrnonb3oBanne MPE3EHTAllUN, YYaCTBOBATh B 00CYKICHHUHU.
HHEPIUU aTOMHBIX sTep»
§5. Crpoenue n 87 CocraB, cTpoeHHE U NPOUCXOXKJIECHUE — HaGmonmate cmaiigpl wnm  dororpadun
IBOJIIOLHS CounHeuHoi HEOECHBIX 00BEKTOB;
Bcenennoii. Cucremsl. — HAa3bIBaTh TIpyHnbl OOBEKTOB, BXOJALIMX B
(649) Conneunyto cucremy;
— TpHUBOAWTH NPUMEPHl HM3MEHEHUS BHUJA
3BE3/IHOT0 Heba B TEUEHHE CYTOK
88 Bonbimme muraneTsr COTHEYHON CHCTEMBI. — CpaBHUBaTh IUTAHETHl 3€MHOH TPYIIIEL,
IUTaHEThI-TUTaHTHI;
— aHaNIM3UpoBaTh Qororpapuu WU Claiabl
IUIaHEeT
89 Mansie Tena CoNnHEUHON CUCTEMBI. — OnwuceiBate  (oTorpaguu  Mambix  Teln
ConHeyHOM cucTeMbl
90 CrpoeHne, W3IIydeHHE ¥  DBOJIOIHS —  OOBscHAT,  (U3MYECKHE  MPOIECCHI,
Connua u 3Be37. npoucxosimue B Heapax ConHIa U 3Be37;
— Ha3bIBaTh NPUYHMHBI O0pa30OBaHUs ITISTEH Ha
CodHile;
— aHanu3upoBarh (ororpaduu COJTHEHYHOMH
KOPOHBI M 00pa30BaHuil B HEl
91 CrtpoeHnue u 3Bomtonus Beenennoil. — OmnuceBaTh TPU MOJENU HECTAllMOHAPHOMN

Bcenennoi, npegnoxenasie puamanom;
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92

3ader o teme «CtpoeHue u »Bosrorus | 1
Bcenennoii»

BricTrynate ¢ gokiagaMu, JAEMOHCTPUPOBATh
Mpe3eHTAINH, Y4aCTBOBATh B OOCYXKICHUU.

§6.
Oo6o0maromee
noBtopenne(10
q.)

93-100 | OOGoOmiaromee MOBTOPEHUE 8
18;- WToroBas KOHTPONbHAS paboTa 2 [IpuMeHeHne 3HAHUH K PEIICHUIO 3a/1a4
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