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IlosicHuTeILHAS 3aMUCKA

1. Hacrosimas padouyas mporpaMMa HANHCAaHA HA OCHOBAHMM CJIEAYIOIIMX HOPMATHBHBIX
AOKYMEHTOB:
- @enepanbHblil 3akoH «O0 obpazoBannu B Poccuiickoit @enepanun» ot 29.12.2012r.
Ne273- @3; - @depepanbHbBIN TOCYAAPCTBEHHBIN 00pa30BaTeNIbHBINA CTaHIAPT OCHOBHOTO
oOmiero oOpa3oBaHMsI, YTBEPXKACHHBIA NpPUKa3oM MuHHCTEpCTBA OOpa3oBaHHSA W HAYKH
Poccuiickoit ®eneparuum ot 17.12.2010 Ne 1897 (B pen. npukaza Ne 1577 ot 31.12.15).
- [Ipukaz MunoOpuayku or 31.03.2014 Ne 253 «O6 yrBepxkaeHuu ¢GeaeparibHOTo
NepevyHs Y4eOHUKOB, DPEKOMEHIYEMBIX K HCIOJB30BAaHUIO TIPH pPEATHU3alUul HMEIOIINX
TOCYyJapCTBEHHYIO aKKpPEAWUTAIMI0 00pa30BaTeNbHBIX NPOTPaMM HavyajabHOTO 0OmIero,
OCHOBHOTO OOIIIETo U cpenHero oomero odpazoBanus» (pea. ot 05.07.2017).
- [Ipuka3z Munucrepcta npocsemnienust Poccun ot 28.12.2018 Ne 345 «O denepansHoM
nepeyHe Y4eOHWKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAaHUIO TIPH pPEANM3alud  HMEIOIIHX
TOCYyJapCTBEHHYIO aKKpEeAWUTAIMI0 00pa30BaTeNbHBIX MPOTPaMM HadalbHOTO  OOmIero,
OCHOBHOTO 00I1I€T0, CpeIHero o0Iero 00pa3oBaHus»
- VYueonsiii Tutan MBOY lkona Ne 40 r.0. Camapa; - OOIT OO0 MBOY IIIxoma Ne
40 r.0. Camapa.

U OPHEHTHPOBAHA HA HCNOJIb30BaHNEe Y4eOHO-METOANYECKOT0 KOMILIEKTAa:
Pa6ouas nmporpamma «®usuka. 7-9 knaccs». ABTopsl A.B. Ileppimkun, H.B. ®unonosuy, E.M.
I'yrauk. M3narensctBo «IIpocBenienuer
Yueonuxu : «dusnka 7 knace» A.B. Iepoimkun, uzgarensctBo «IIpocBemnienue»
«Duzuka § kimace» A.B. Ileppimkun, nznarensctBo «lIpocBenienue»

«Duzuka 9 kimace» A.B. Ilepeimikun, E.M. I'yrauk, uznarensctBo «lIpocBemenne»

2. Oo61mee koamuecTBO YacoB — 204 yaca, KOJM4YECTBO YaCOB HA Mapaslieib.
®dusuka 7 kmacc — 68 yacoB (2 yaca B HEJIEIIO)
dusnka 8 kmace — 68 yacoB (2 yaca B HEJIEIIO)
®dusnka 9 kimace — 68 yacoB (2 yaca B HEJIEIIO)

3. IlianupyemMble TmpeaMeTHbIe Pe3yJbTAThl OCBOEHHSI 00Pa30BaTeJbHOH NPOrPaMMbI
NPeJCTABJICHBI C YUYeTOM ClelM(PUKH coAepKaHUs NpeAMeTHbIX olJacteii Boinyckauk MBOY
I xosa Ne40 nayunres:

. coOiroaaTh npaBuia 0€30MacHOCTH U OXPaHbI TpyAa IpH padboTe ¢ y4eOHBIM U

1abopaTopHBIM 000PYI0OBAHUEM;

° IIOHHMMATb CMBICJI OCHOBHBIX (1)I/ISI/ILICCKI/IX TCPMHHOB! q)HSI/I‘leCKOG TCIIO, (I)I/ISI/I‘IGCKOG SIBJICHUC,
(I)I/ISI/ILICCKaH BCJIMYNHA, CIUHUIBI U3SMCPCHU,

° pacnio3HaBaTb Hp06J'IeMBI, KOTOPBIC MOYKHO pPCHIUTHL IIPU IMMOMOMIIN CI)I/I3I/I‘-ICCKI/IX MCTOOOB,
AHAIIM3UPOBATE OTHACJIBHBIC JTAllbl IMMPOBCACHUA HCCIEeIOBaHUM H HHTCPIIPETUPOBATDH
PE3YyIbTAThI Ha6J'IIDI[eHPII>i " OIIBITOB,

. CTaBUTbh ONBITHI M0 UCCIEAOBAHUIO (PU3MUECKUX SIBICHUH WM (U3MUECKUX CBOMCTB Tes 0e3
UCTOJb30BAHUS TPSAMBIX H3MEPEHMH; TpU 3TOM (POpPMYIHpOBaTH MpodiieMy/3anauy
y4eOHOTO OSKCHEpUMEHTa; COOMpaTh YCTAaHOBKY M3 IMPEUIOKEHHOTO O0OpYyI0BaHHUS;
MIPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOIBI.



[Ipumeuanue. Ilpu mnpoBeneHHHM wHcciIeqOBaHUS (U3NYECKUX SBICHUN H3MEpUTENbHBIC HPUOOPHI
UCTOJB3YIOTCS JIMIIb KAaK AATYMKH M3MEpPEHHs] (PM3MUECKUX BETUYMH. 3alvCH TOKa3aHUN MPSMBIX
U3MEpPEHUH B 3TOM cllydae He TpeOyeTcs.

. MMOHUMATh POJIb SKCIIEPUMEHTA B MOJYYEHUU HAYYHOH HH(pOpMALINK;

. MIPOBOJIUTH MPSMbIEC U3MEPEHHS HU3NMUECKUX BEIMYUH: BPEMs, pACCTOSIHUE, Macca Tella, 00beM,
CuIIa, TeMIleparypa, aTMOc(EepHOE JaBJIEHHE, BIAKHOCTh BO3/lyXa, HAIPsKEHHE, CUJla TOKa,
paauanuoHHbI (POH (C MCHOJIb30BAaHUEM JO3UMETPA); IMPHU STOM BBIOMpATh ONTHUMAIBHBIN
Croco0 HW3MEpPEHUs U WCIOJIb30BaTh IPOCTEHIINE METOJbI OIEHKHA MOTPEITHOCTEH
U3MEPEHUN.

[Tpumeuanue. Jlrobas yueOHas mporpaMma J0HKHA 00eCrednBaTh OBIAJCHUE IPSIMBIMH U3MEP CHUSMU

BCEX MEPEUUCTECHHBIX (PU3NYECKUX BETUUHH.

. MIPOBOJUTH HMCCIIEA0BAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH C HCMOJIb30BAaHUEM MPAMBIX
M3MEpPEHUN: NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHUPOBATh PE3yJabTaThl NOJIY4YEHHOM
3aBUCUMOCTH (U3MYECKHX BEIMYMH B BUAE TaOMUI U TrpadHUKOB, JeiaTb BBIBOJBI IO
pe3ynbTaTaM UCCIEI0BAHUS;

. MPOBOJIUTh KOCBEHHBIC HW3MEPEHHS (PU3NYECKUX BEIMYMH: TMPU BBITIOJHEHUHW W3MEPEHUM
cobnpath JKCHEPUMEHTAIBHYIO YCTAaHOBKY, CJEIys TMPEUIOKEHHOW HMHCTPYKIUH,
BBIYUCIIATh 3HAYCHUE BEIWYWHBI W AHAIM3WUPOBATH IOJYYCHHBIC PE3YJAbTAThl C YYETOM
3aJaHHOM TOYHOCTH U3MEPEHUN;

. aHAJIM3UPOBATh CUTYallMM MPAaKTHUKO-OPUEHTUPOBAHHOTO XapakKTepa, Yy3HaBaTb B HHUX
MPOSIBICHUE HW3YYEHHBIX (QU3NYECKUX SBICHUM WJIM 3aKOHOMEPHOCTEH U MPUMEHSTH
MMEIOIIUeCs 3HaHUS 711 X OOBSCHEHUS;

. MMOHUMATh MPUHIUINBI ACHCTBUS MAalllMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBHUS UX
0€30MacHOTO UCMOJIb30BaHUS B IOBCEIHEBHOM KHU3HMU;

. UCIIOJIb30BAaTh TPU BBIIOJIHEHUU YUEOHBIX 3a/lad HAyYHO-TIOMYJSPHYIO JIUTEPATypy O
(bu3nyecKuX SBJICHUSAX, CIIPABOYHbIE MaTEepHaIIbl, pecypchl IHTepHET.

Boinycknuk MBOY Ikosa Ne4() moiy4yuT BO3MOKHOCTh HAYYUThCH:

. OCO3HaBaTh  IIEHHOCTh HAy4YHBIX UCCIIEJIOBAHUIH, poiib  PU3UKH B
paciupeHun
MIpeJICTaBICHU 00 OKPYKAIOIIeM MUPE U €€ BKIIAJ B YIydllIEHHE KaueCTBa KU3HU;

° HCIIOJIb30BAaTh IIPUCMbBI IIOCTPOCHUA (1)I/ISI/I‘I€CKI/IX MOI[@J'I@IZ, IIOUCKa H Q)OpMYHI/IpOBKI/I
AO0Ka34aTCJIbCTB BBIABUHYTBHIX T'HIIOTE3 U TCOPCTUYCCKUX BBIBOJOB HAa OCHOBC SMIIMPHUYCCKU
YCTAHOBJICHHBIX (I)aKTOB;

° CpaBHHBATb TOYHOCTb H3MCPCHHA (1)I/IBI/IIIGCKI/IX BEJIWYMH II0 BEIWYMHE WX OTHOCHUTECIBHOMH
MOTpCUIHOCTH ITPU MMPOBEACHUHU ITPAMBIX HSMepeHHﬁ;

. CaMOCTOSITEJIBHO MPOBO/IUTh KOCBEHHBIE U3MEPEHUSI M UCCIIEOBAHUS (U3NUECKUX BEIUUYHH C
UCIOJb30BAHUEM DPA3JIMYHBIX CHOCOOOB M3MepeHHs (U3NYECKHX BEIMYUH, BBHIOMpATh
CpeACTBa U3MEPEHUs C YUeTOM HE0O0X0AUMONW TOYHOCTH MU3MEpEeHHH, 000CHOBBIBATh BHIOOP
cnocoba M3MEpeHMs, aJEeKBATHOIO IIOCTABJICHHOW 3ajade, MPOBOJUTH  OLIEHKY
JIOCTOBEPHOCTH TOJIydEHHBIX pe3ynbTaToB; U BocmpuHuMaTh MHGOpManuoo (pu3ndeckoro
COJiepKaHMsA B HAy4YHO-TIOMYJSIPHOM JMTEpaType M CpelcTBax MaccoBOM MH(pOpMaIMH,
KPUTHYECKH OLIEHUBATh MOJYYEHHYIO HH(POPMAIIHIO, aHATU3HUPYS €€ COJIepKaHUe U TaHHbIe
00 ucrouHuke HHpopMaIuy;



. CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOLICHHS O (U3UYECKUX SBICHUSAX Ha
OCHOBE  HECKOJIbKMX  HCTOYHMKOB  HMH(OpPMAlMH,  COMPOBOXKAATH  BBICTYIUICHHUE
IIpe3eHTalleN, yYUTbIBasi 0COOEHHOCTU ayJJUTOPUH CBEPCTHUKOB.

Mexanu4yeckue siBJeHHUS
Beinmycknuk MBOY IlIkoaa Ne4) mayumres:

. pacrno3HaBaThb MEXaHUYECKHUE SIBJIEHUS U OOBACHATh HA OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE
CBOMCTBa WM YCJIOBUSI NPOTEKAHUS STUX SBJICHUN: PaBHOMEPHOE W HEPAaBHOMEPHOE JIBUJKEHUE,
PaBHOMEPHOE M PABHOYCKOPEHHOE MNPSMOJIMHEHHOE JBUKEHUE, OTHOCUTEIBHOCTh MEXaHHYECKOIO
NBUKEHMS, CBOOOJHOE TMaJeHHE TeJI, PAaBHOMEPHOE [BWKEHUE [0 OKPY)KHOCTH, HHEpLHs,
B3aUMO/ICHCTBUE TeJ, PEaKTUBHOE JIBUKEHHE, Tiepeaya JaBiIeHHs TBEPAbIMU TeIaMHU, KUJIKOCTSIMHU U
ra3amu, aTMoc(hepHoe JaBlieHHUE, IUIaBaHUE Tell, PABHOBECHE TBEPABIX TEJl, UIMEIOLUIUX 3aKPEMJICHHYIO
OChb BpalleHMs, KojebaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE JBIKeHHE (3ByK); [ omucwiBath
M3Y4YECHHbIE CBOMCTBA T€l M MEXAHWYECKUE SIBJICHMS, MCMONb3YysS (U3NYECKHE BEIUYMHBI: IYTh,
IepeMEIlEHUE, CKOPOCTh, YCKOPEHHE, MepHo oOpalleHus, Macca Tela, INIOTHOCTh BELIECTBA, CUIIA
(cunma TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUS), JaBJIEHUE, UMITYJIbC Tejla, KUHETUYecKas dHeprus,
MOTEHIIMAJIbHAS SHEPrus, MexaHuueckas pabora, mMexaHudeckass MomHocTh, KIIJ] npu coBepuienun
paboThl C HMCHOJIB30BAHUEM MPOCTOrO MEXaHU3Ma, CHUJla TPEHHUS, aMIUIUTYy[a, MEpHoJ] U dYacToTa
KoJjie0aHui, UIMHA BOJIHBI M CKOPOCTh €€ PacHpOCTPaHEHUs; MPU OMUCAHUHM MPABHILHO TPAKTOBATh
(bu3nyecKuil CMBICT UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHMS] U €IUHUIBI U3MEPEHHUS, HaXOIUTh
(GbopMyIibl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO0 BEIMYMHY C JAPYTUMHU BEIMYUHAMH, BBIYUCIIATH
3Ha4YeHHEe PU3NYECKOM BETMUUHBI;

. aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKUE SIBJICHMSI U MPOIECCHI, UCIIONb3YS (PU3NYECKHE
3aKOHBI: 3aKOH COXpPaHEHHs! DHEPIrHH, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHIUI CYNEPIIO3UIMUA CUJT
(maxoxneHue paBHojeicTByromieit cuibl), |, 1l u 1l 3akonsr HeroToHA, 3aK0H COXpaHEHUS UMITYJIbCA,
3akoH ['yka, 3akoH [lackamsi, 3akoH ApxXxuMmena; MpU ITOM pa3audaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA U €ro MaTeMaTU4YeCcKOe BhIPaKEHUE;

° pas3iindyaTb OCHOBHBIC IIPU3HAKKW HU3YUYCHHBIX (1)I/I3I/ILI€CKI/IX MOI[CJ'ICFI: Mar€puajibHas TOYKa,
HHEpLHHUaIbHas CUCTEMA OTCUCTA,

. pemaTh 3aJa4d, HCIOJb3ysd (U3MYECKHE 3aKOHBI (3aKOH COXPAHEHHUS JHEPruu, 3aKOH
BCEMHUPHOTO TATOTEHUs, MpUHIUI cynepro3uiuu cui, |, 11 u 111 3akonsr HeroToHa, 3aKOH COXpaHEeHHs
uMmIyibca, 3akoH ['yka, 3akon [lackais, 3akoH Apxumena) U GOpPMYIbI, CBS3bIBAtOIINE (DU3NUCCKUE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHUE, Macca Teja, INIOTHOCTh BEUIECTBA, CUIIA, TABJICHUE, UMITYJIbC
TeNa, KHHETHYECKAas DHEPrus, NOTCHIMAJIbHAs OSHEPrHs, MeXaHudeckas paboTa, MeXaHUYecKas
morHocTh, KT/ mpocTtoro Mexanu3ma, cuia TpeHUs CKOJIBKEHUS, KOOPPHUIIMEHT TPEHHSI, aMILTUTY/ 14,
MEPUOJI U 4acTOTa KOJICOAHUH, JUTMHA BOJIHBI U CKOPOCTh €€ PaclpoCTPaHCHHs): HA OCHOBE aHAIU3a
YCIOBUSL 3aJlaud 3alKChIBaTh KPAaTKOE YCIOBHUE, BBIICHATH (PU3NYECKHE BEIWYMHBI, 3aKOHBI U
dbopmynbl, HEOOXOOUMBbIE IJIsl €€ pEeIIeHUs, MPOBOJUTH pacueThl U OICHUBATh PEaTbHOCTH
MOJIyY€HHOTO 3HAYeHUS (PU3MUECKON BETMUNHBI.

Bemyckauk MBOY IIkosa Ne40 mosry4uT BO3MOKHOCTD HAYYHThCS:

° HCII0Jb30BaTh 3HAHUS O MEXAHMYECKHX SBJICHHUSIX B MOBCEAHEBHOM KM3HHU IS oOecreueHust
0€30IMacHOCTH npu 06paIJ_IeHI/II/I C npn6opaMH n TCXHHUYCCKHMHU yCTpOﬁCTBaMH, A1 COXpaHCHUA
300POBbA U CO6J'IIOIICHI/I}I HOPM 3KOJIOTHUYECKOTO IMOBCACHHUA B Oprxcanmeﬁ cpeac; IPUBOIUTH
NpUMEPBI MNPAKTUYCCKOTO HCII0JIb30BAHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUN O MEXaHHYECKUX SBJICHUIX U
(1)I/I3I/ILICCKI/IX 3daKOHax; TMPUMCPLI HUCIIOJIb30BAHUA BO300OHOBJISIEMBIX HMCTOYHHKOB OHEPTUH;
9KOJIOTMYECKHUX HOCIEeACTBUM UCCIEA0BAaHUSI KOCMUYECKOTO MMPOCTPAHCTB;



. pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MOHUMATh BCEOOIIUH XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHCHHS MEXaHWYEeCKOW OSHEPruu, 3aKOH COXPAHCHHUS
HMITYJIbCA, 3aKOH BCEMHPHOTO TITOTEHHUS) M OTPAHUYEHHOCTh HCIOJIb30BAaHUS YACTHBIX 3aKOHOB
(3akon I'yka, Apxumena u ap.);

. HAXOJUTh aJIEKBaTHYIO TPEATIOKEHHOH 3a7a4ue (pU3ndecKyro MOJIeNb, pa3penaTh MpodieMy Kak
Ha OCHOBE UMEIOIIUXCS 3HAHUM 10 MEXaHUKE C HCIIOJIb30BAHMEM MATEMaTUYECKOTO arrapara, Tak 1
MIPU TTIOMOIIA METOJIOB OIIEHKH.

TenioBble ABIEHUSA
Boeimycknuk MBOY Ilkoaa Ne4) nayunres:

. pacro3HaBaTh TEIUIOBbIC SBJICHHUS M OOBSACHATH Ha 0a3e WMEIOIIMXCS 3HAHUW OCHOBHBIC
CBOMCTBA WJIM YCIOBUS MPOTEKAHUS 3TUX sABJICHUM: Tuddy3us, u3MeHeHue o0beMa Tell pu
HarpeBaHuu (OXJIaKIEHUH ), OOJIbIIIAs CAKUMAEMOCTh Ta30B, Majas COKUMAEMOCTh JKHIKOCTEH
W TBEpPABIX Tel; TEIJIOBOE paBHOBECHE, UCIApPEHUE, KOHJEHCAlUsl, TUIaBJICHHE,
KpUCTAJUTH3alldsl, KHUICHHE, BIAXHOCTh BO3/yXa, PA3IMYHBIE CIOCOOBI TEIUIoNepeaadn
(TETUIONIPOBOTHOCTh,  KOHBEKIIMS, HW3JIyUCHHE), arperaTHble COCTOSHUS  BEIIECTBa,
TIOTJIOIIEHUE PHEPTHH MPU UCTIAPEHUH JKUJIKOCTH U BBIJIETICHUE €€ MPU KOHJEHCAIIMU Tapa,
3aBHCHUMOCTD TEMITEPATypPhl KUTICHUS OT JAABJICHHUS;

® OIMHUCbIBATh H3YYCHHBIC CBOMCTBA T€I M TEIUIOBLIE SABJICHUSA, HWCIIOJIb3YyA (1)I/ISI/ILIeCKI/Ie
BEJIMYUHBI: KOJHMYECTBO TEIUIOTHI, BHYTPEHHsSS OSHEPrusi, TeMIepaTypa, y/AelbHas
TEIUIOEMKOCTh ~ BEIECTBA,  yJCNbHAs  TEIUIOTa  IUIABJICHWS,  yIENbHAs  TeIioTa
napooOpa3oBaHus, yJeNbHAas TEIUIOTa CrOpPaHWs TOIUIMBA, KOY(PPHUIIMEHT TOJE3HOTO
JEWCTBUS TETUIOBOTO JIBUTATEIs; TIPH OMMCAHUY NPABUIIBHO TPAKTOBATh (M3NUCCKUN CMBICI
UCTIONb3yEeMBIX BEJIMYMH, WX OOO3HAYCHHS W CIMHHIIBI M3MEPEHHsI, HaXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (H3MYECKYI0) BEIMYMHY C JPYTUMH BEIUYAHAMH, BBIYUCISTH
3Ha4YeHHUE (PU3NICCKOI BEITMUNHBL;

. aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBICHUS M TIPOIECCHI, HCIIOJIb3YS OCHOBHbBIE
MOJIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO YYEHHsI O CTPOEHUHU BEIIeCTBA U 3aKOH COXpPaHEHUS
SHEpPruuy;

. pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (U3UYECKUX MOJIENIEH CTPOSHHUSI ra30B,

JKUJIKOCTEN U TBEPAbLIX TCJI;

° IPUBOIUTDL IIPUMEPHI IPAKTHUYCCKOI'O HCIIOJIb30BaHUS (bHSPI‘ICCKHX 3HAHWUM O TEMJIOBBIX
SIBJICHUAX,
° peuiaTthk 3a4a4u, UCIIOJb3YyA 3dKOH COXPAHCHHA SHCPIUH B TCIUIOBBIX IMpOLECCAX U Q)OpMYHBI,

CBs3bIBAIOIIME (PU3MUECKHE BEIWYUHBI (KOJIMYECTBO TEIJIOTHI, TeMIepaTypa, yIelbHas
TEIJIOEMKOCTh ~ BELIECTBA,  yAEJbHAas  TEIUIOTa  IUIABJICHMs,  yAEJIbHas  TEIuloTa
napooOpazoBaHus, yIelbHas TEMIOTa CropaHus TOIJIMBA, KOI(PQHUIIMEHT TOJIE3HOTO
JEVCTBHS TEIJIOBOTO JIBUTATENs): HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]aud 3allMChIBaTh KPaTKOe
yCIIOBUE, BBIACTATh (DU3MUECKHE BEIWYUHBI, 3aKOHBI U (OPMYINBI, HEOOXOIUMBIE IS €€
peuleHusi, NpPOBOJUTh pacCyYeTbl W OLEHHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAYEHUS
(bu3MUeCKOi BEIUYUHBI.

Bemyckauk MBOY IlIkosa Ne40 mosiy4uT BO3MOKHOCTD HAYUYHThCS:

. UCIOJb30BaTh 3HAHMUA O TEIJIOBBIX SBJICHUSAX B IOBCEIHEBHOM JKU3HU Uil OOecredeHus
0€30MacHOCTH TpH OOpalleHuu ¢ NpuOoOpaMH M TEXHUYECKUMHU YCTPONCTBaMH, IS



COXPAHEHHUS 3/10pOBb U COOJIOACHUS HOPM SKOJIOTMUECKOIO INOBEACHUS B OKpY)KAroIleu
cpeae; NPUBOAUTH TPHUMEPHl  SKOJOTMYECKHX IOCIEACTBUN  pabOTBl  JIBUTATENEH
BHYTPEHHETO CrOPAHUs, TEIJIOBBIX U THIPOJIEKTPOCTAHIIUMI;

. pa3nuyath TPaHULbl MPUMEHUMOCTH (DPU3MYECKHX 3aKOHOB, NMOHMMATh BCEOOLIMI XapakTep
(GyHIaMEHTAIBHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXpPAaHEHHUS SHEPrHM B TEIUIOBBIX
IpolLeccax) ¥ OrpaHUYEHHOCTh UCIOJIb30BaHUSI YaCTHBIX 3aKOHOB;

. HAaXOJHUTh aJICKBaTHYIO IPEATI0KEHHON 3a/1aue PU3NIECKYI0 MOJIENb, Pa3peIIaTh MpodIeMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHMM O TEIUIOBBIX SIBJIEHUAX C  HCIOJb30BaHUEM
MaTeMaTUYECKOIo annapara, Tak 1 Ipy IOMOIIU METOJIOB OLICHKHU.

JJleKTprYecKkre U MarHUTHbIE sIBJIeHUs1 BhIMyCKHUK

MBOY IlIkona Ne40 nayuurcs:

. pacrno3HaBaTh JIEKTPOMArHWTHBIE SIBJIEHHUS U OOBACHATH HAa OCHOBE HMMEIOIIMXCS 3HAHWM
OCHOBHBIE CBOMCTBAa WJIM YCIOBUS IIPOTEKaHUS OTHUX SBJICHHWM: OJIEKTPU3ALMS TeJ,
B3aUMO/JICHCTBUE 3apSAA0B, JIEKTPUUECKUN TOK M €ro JAeMCTBHs (TEIJIOBOE, XMMHUYECKOE,
MarHuTHOE), B3aUMOJEMCTBHE MAarHUTOB, D3JEKTPOMAarHUTHAs HWHAYKLUUS, JIeHCTBUE
MarHWTHOTO TOJI Ha IMPOBOJHHUK C TOKOM M Ha JBHKYILYIOCS 3apsDKCHHYIO YacTHL,
JNEUCTBHE DIIEKTPUYECKOTO MOJSA Ha 3apsDKCHHYKO YacTHILY, 3JIEKTPOMAarHWUTHBIE BOJIHBI,
MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE WU IPEIIOMIICHHE CBETA, JHCIEPCHUs
CBETA.

. COCTaBIIAITh CXEMbl DJJIEKTPUYECKUX LEMed ¢ TOCIe0BaTeIbHBIM M HapaiebHBIM
COEIMHEHUEM DJIEMEHTOB, pa3jinyas yCJIOBHblE O003HAYEHHS DJIEMEHTOB JJIEKTPUUYECKUX
uenei (MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIEePMETP, BOJILTMETD).

. WCTIOJb30BaTh ONTHYECKHE CXEMBI JIJISl TOCTPOCHHS W300paKEHUH B IUIOCKOM 3€pKajie |
cobuparoie TuH3e.

° OIMMCbIBATh U3YUCHHBIC CBOMCTBA TE€I U OJICKTPOMArduTHLIC SABJICHHA, UCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IG
BCIIMYHNHBI: BJICKTpI/I‘IeCKI/Iﬁ 3apAaq, Cujia TOKa, SJICKTPUUYCCKOC HAIIPSIKEHUEC, DJICKTPHUICCKOEC
COIIPOTHUBJICHUE, YACIBbHOC COIIPOTHUBICHUE BCIICCTBA, pa60Ta QJICKTPHUYCCKOI'O I10JIA,
MOIODHOCTH TOKa, (bOKYCHOC pacCcTosiHNE MW OITHYECKasd CHJla JIMH3BI, CKOPOCTH
OJICKTPOMArdHuTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTA CBETA, IIPHU OIMMCAHWH BEPHO TPaKTOBATh
(1)PI3H‘I€CKHﬁ CMBICJI HCIIOJIB3YEMBIX BCJIWYHH, HX 0003HAaYEHHU H CAWHUIBI U3MCPCHUS,
HaXoaUuTb (bOpMy.]'IBI, CBA3BIBAIOIIUC JTAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYMHY C JOpYyruMu
BCIIMYMHAMU.

° AHAJIM3UPOBATDH CBOMCTBA TCJI, DJJICKTPOMAI'HUTHBIC ABJICHUA MW IIPOLCCCHhI, HCIIOJIb3Ys
(I)I/ISI/I‘IGCKI/IG 3daKOHBI: 3aKOH COXPAaHCHUS IJICKTPHUYCCKOI'O 3apsad, 3aKOH Oma AJI ydacTKa
OCIIM, 3aKOH Z[)KOYJ'IH-.HGHH&, 3aKOH HpHMOHHHCﬁHOFO pacpoCTpaHCHHuA CBCTA, 3aKOH
OTpPaAKCHUSA CBCTA, 3aKOH IIPCIOMJIICHUA CBE€TA;, IIPpU OTOM pa3jindaTb CIIOBECHYIO
(I)OpMy.]'H/IpOBKy 3daKOHa U €T0 MaTEMAaTUYCCKOC BBIPAKCHUC.

° NPpUBOJUTDH MMPpUMCEPLbI MMPaKTUYCCKOT'O HCIIOJIb30BaHUA (1)H3HLIGCKI/IX 3HAHUU 0
QJICKTPOMATrHUTHBIX SIBJICHUAX

° peuiathk 3aJa4u, HCIOJIb3YA (1)H31/ILICCKI/IC 3aKOHBI (SaKOH Oma UL ydaCTKa 1e1r, 3aKOH
I[)KOYJ'IH-.HCHLI&, 3aKOH HpﬂMOJ’IHHCﬁHOFO pacinpoCTpaHCHUs CBCTA, 3aKOH OTPaXXCHUA CBCTA,
3aKOH MPCIOMJICHUA CBCTa) u (I)OpMy.HBI, CBA3BIBAIOIINC (1)I/I3I/ILICCKI/IC BCJIIMYHHBI (cyma TOKa,
QJICKTPUYCCKOC HAIPSAKCHHUEC, IJICKTPUYCCKOC COIPOTUBJIICHUC, YACIBHOC COIPOTUBJIICHHUC
BCIICCTBA, pa60Ta QJICKTPUYCCKOTO TII0JId, MOMIHOCTH TOKa, (I)OKYCHOC pacCcTosaHnueC H"
ONTHYCCKad CHUJIa JIMH3BI, CKOPOCTH OJJICKTPOMAIrHWUTHBIX BOJIH, JJIMHA BOJIHBI U Y4CTOTa



cBeTa, (popMysbl pacyeTa 3JEKTPUYECKOTO COMPOTUBICHUS MpPHU IOCIEAOBATEIBHOM U
NapajuleIbHOM COEJIMHEHUU IPOBOJHUKOB): Ha OCHOBE aHajlu3a YCJIOBMS 3a/ladu
3alUCBIBATh KPAaTKOE YCIOBUE, BBLICHATH (DU3MYECKHE BEIMYUHBI, 3aKOHBI U (HOPMYIIHI,
HEOOXOJMMBIE JJIsl €€ pEeLIeHHs, MPOBOJAUTh pacyeTbl W OICHMBATh PEATbHOCTh
MOJIy4EeHHOTO 3HaUCHUs (PU3NUECKON BEIINYHHBL.

Beimnmycknuk MBOY Ikosa Ne40 mosiy4uT BO3MOKHOCTD HAYUYHThCS:

® HCIIOJB30BaTh 3HaHUI 00 SJICKTPOMArHuTHBLIX SBJICHHUAX B HOBCGIIHCBHOﬁ KHU3HU I
obOecrieyeHnss 0€30MACHOCTH TpHU OOpalIeHWHd ¢ TOpudopaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMHM, JUIS COXPAHCHHUS 3J0POBbS M COONIOJCHUST HOPM DKOJIOTHYECKOTO
IIOBCJCHUSA B OKp}I)KaIOHIeﬁ cpeac; MpUBOAUTH IMPUMEPLI BJIWAHHA 3SJICKTPOMArHUTHBIX
I/I3J'[yquI/H\/JI Ha JXUBBIC OPraHU3MBbI,

. pa3nuyath TPaHHUIBl MMPUMEHUMOCTH (DPU3MYECKHX 3aKOHOB, MOHWMAaTh BCEOOIMIMH XapakTep
(yHIaMEHTaJIbHBIX ~ 3aKOHOB  (3aKOH  COXpaHEHHUsS  JJEKTPUYECKOro  3apsia) W
OTPaHUYEHHOCTh MCIIOJIb30BaHMSI YaCTHBIX 3aKOHOB (3akoH Oma ajs yyacTKa LEeNu, 3aKOH
Jlxoyns-Jlenma u np.);

. HCIIOJIb30BAaTh MPUEMBbl TMOCTPOEHUs (QU3MUecKUX Mojeneil, moucka u (HopMyIHpoBKU
JI0Ka3aTeIbCTB BBIBUHYTHIX THIIOTE3 M TEOPETHUYECKHX BHIBOJIOB HA OCHOBE SMIUPUYECCKU
YCTaHOBJIEHHBIX (PaKTOB;

. HaXOJUTh aJICKBaTHYIO IPEAJIOKEHHOH 3a1a4ue (PU3NIEeCcKy0 MOJIelb, pa3pelaTh NpodaemMy Kak
Ha OCHOBE HMEIOIIMXCA 3HAHUI 00 3JIEKTPOMArHUTHBIX SBJICHUSX C MCHOJIb30BaHUEM
MaTEMaTU4ECKOT0 anmapara, Tak ¥ py MOMOIIM METOJ0B OLIEHKH.

KBaHnTOBbBIE SIBJICHUS
Boinycknuk MBOY Ikosa Ne4() nayuyuresi:

° pacCrio3HaBaTb KBAHTOBBLIC SBJICHHA U OOBACHATH, Ha OCHOBE UMCIOIIUXCA 3HAHUM
OCHOBHEIC CBOMCTBA HJIH YCiIoBUs MNPOTCKAHUA I3TUX SIBJICHHI: €CTECTBCHHAs H HNCKYCCTBCHHAA
PaanOaKTUBHOCTD, O-, B- " Y-U31Yy4CHUA, BOSBHUKHOBCHHEC JIMHEMYATOr o CIICKTpa U3JTy4CHUA aTOMa,

. OTHCHIBATh H3YUYEHHBIE KBAHTOBBIC SBJICHUS, HCIOJB3YS (DU3MUECKHE BEIUYUHBI:
MaccoBO€ YHCIIO, 3apsAI0BO€ 4YHCIIO, MEpPHOJ IMOojypacranga, SHeprus (POTOHOB; MPH OMUCAHUU
MPaBUWJIBHO TPAKTOBaTh (PM3MUECKUN CMBICI HCHOJB3YEMbIX BEIMYHH, UX OOO3HAUYEHHUS U €AMHMIIBI
U3MEpEeHUus; HaxOIuTh (OPMYIbI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYI0 BEIMYUHY C JAPYTUMH
BEITMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NYECKOM BEJTHMUMHBI;

. aHAJIM3UPOBATh KBAHTOBbIE SIBJICHUS, UCHOJb3YS (PU3MUECKUE 3aKOHBI M IOCTYJIATHI:
3aKOH COXpPaHEHHUs DSHEPruM, 3aKOH COXPAaHEHMsI 3UIEKTPUUYECKOIO 3apsiia, 3aKOH COXPAaHEHUs
MaccOBOI'0 YMCJA, 3aKOHOMEPHOCTH M3JIyYeHMs M HOIJIOIIEHHUs CBETa aTOMOM, IPU 3TOM pa3inyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOE BhIPAKEHUE;

. pa3nuyaTh OCHOBHBIE NPHU3HAKM IUIAHETAPHOM MOJENM aToMa, HYKJIOHHOW MOJENN
aTOMHOTO $/1pa;

. IIPUBOJUTE IIPUMEPBl MPOSIBICHHUS B TMPUPOJE M NPAKTHUECKOTO HCIOJIb30BAHUS
PafMoOaKTUBHOCTH, SIEPHBIX U TEPMOSIECPHBIX PEAKIIMM, CIEKTPAJIBHOTO aHAIN3A.

Bemyckauk MBOY IIkosa Ne40 mosry4uT BO3MOKHOCTD HAYUYHThCS

. UCIOJb30BaTh TOJYYE€HHbIE 3HAHUS B IOBCEJIHEBHOW XHM3HM MpH OOpalleHHH C
npubopaMu M TEXHHYECKUMHU YCTPOWCTBAMH (CUETUMK HOHU3UPYIOIIMX YaCTHUI], JO3UMETpP), IS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;

° COOTHOCHUTD SHEPTHUIO CBA3U ATOMHBIX ALEP C ,Z[CCI)CKTOM MacCChI;



. IIPUBOJIUTh IIPUMEPHl BIIMSHUSA PAJUOAKTUBHBIX M3JIyYEHUN Ha JKUBbIE OPraHU3MBI;
[IOHUMATh IIPUHLIMI JEHUCTBUS T03UMETPA U PA3JINYaTh yCIOBUS €r0 UCIOIb30BaHUS;

. IIOHUMAaTh SKOJIOTMYECKUE MPOOJIEMBbl, BOZHUKAIOUIUE IPU HCIOJIb30BAHUU ATOMHBIX
AIIEKTPOCTAHLIMN, M TMYTH PEIIEHHs 3TUX NpoOIeM, MEPCIEKTUBBI HCIOJIB30BAHHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

JJIeMeHThbI ACTPOHOMMH

Beimycknuk MBOY Ilkoaa Ned4) nayunres:

. yKa3blBaTh Ha3BaHUsA IaHeT COJHEYHOM CUCTEMBI; pa3iMdyaTh OCHOBHBIE IPU3HAKU
CYTOYHOTO BpalleHHs 3BE3JHOTO HeOa, nBrkeHus JIyaer, CoJIHIIA U IJIAaHET OTHOCHTEIHHO 3Be3m; [
MIOHUMATh Pa3INuUs MEXAY FeTMOLEHTPUYECKON U T€OLEHTPUUYECKOI cucTeMaMu MUPa;

Beinmycknuxk MBOY Ikosa Ne40 nmosy4uT BO3MOKHOCTh HAYUYHThCS:

. yKa3bIBaTh OOIIME CBOMCTBA U OTJIMYHMA IUIAHET 36MHOW TPYIIbI U IUIAHET-TUTaHTOB;
Maibix Tesl CoOJIHEYHON cHUCTeMbl M OOJBIIMX IUIAHET; MOJIb30BaThCsl KapTOW 3BE3IHOTO Heda mpu
HaAOIIOACHUAX 3BE3IHOIO Heba;

. pa3nuyaTh OCHOBHbBIE XapaKTEPUCTUKH 3Be3] (pa3Mep, LIBET, TEMIIEpaTypa) COOTHOCUTh
LIBET 3BE3/bI C €€ TEMIIEPATYPOii;

° pas3iindaTh TUIMMOTE3bI O IIPOUCXOKACHUN CoTHEYHOM CUCTEMBEI.

4. Conepxanue yueOHoro npeamera «®@usuka» 7 kiaace (68 4, 2 4 B Hees110)

BBenenue (4 1)

®duszrka — Hayka o npupoje. Pusnyeckue sBieHus. Puznyeckue cBoiicTa Ten. Habmonenue u
onucaHue (pU3NYEeCKUX sABIeHUN. Dusnueckue BenuuuHbl. M3MepeHns GU3N4ecKux BEIUYUH: JUINHBI,
BpEMEHH, Temreparypbl. Pusndeckue npubopsl. MexayHapogHas cucTeMa €IuHHI. TOYHOCTh U
MOTPEITHOCTD 3MepeHuil. U3nKa U TEXHUKA.

®dpoHTanpHas JabopaTopHas padboTa
1. OnpeneneHue NEHBI IEICHUS] H3MEPUTEIHHOTO MPUOOPa
IlepBoHa4yabHBIE CBEJIEHNUSI 0 CTPOCHUM BemlecTBa (6 1)

Crpoenue BemecTBa. ONbIThI, JT0KA3bIBAIOLIME aTOMHOE CTPOEHHE BEIIECTBA. |E€IJIOBOE JABUKEHUE
aToMOB U MoJjekya. bpoyHoBckoe apmkenue. Juddy3us B razax, KMIKOCTSX W TBEPIBIX Telax.
B3aunmopeiicTBue vactull BeniecTBa. Arperarble COCTOSIHUSA BellecTBa. Mojennu CTpOeHUsl TBEPIbIX
TeN, KuAKOocTed U Ta3oB. OObACHEHHE CBOWCTB Tra3oB, JKUIKOCTEH U TBEPAbIX Tl HAa OCHOBE
MOJIEKYJIIPHO-KMHETUUECKUX MTPEACTABICHHUII.

dpoHTanbHas JabopaTopHas padoTa

2. Onpenenenrie pa3MepoB MalIbIX Tel. B3aumoaeiictBust Tea (23 4)

Mexannueckoe amxenue. Tpaekropus. Ilyrs. PaBHOMepHOE W HEpaBHOMEpPHOE JBUKEHUE.
Ckopoctb. I'paduku 3aBHCUMOCTH TYTH W MOJIYJsl CKOPOCTH OT BpPeMEHM MBIKeHUs. WHeprws.
HNueprHocTs Ten. B3aumopericteue Tten. Macca tena. M3mepenne maccel tena. [IMOTHOCTH BeniecTsa.
Cuna. Cuna tsxectu. Cuna ynpyroctu. 3akoH I'yka. Bec Tema. CBsizb MEXIy CWION TSKECTH U
Maccoi tena. Cuia TsKecTu Ha JIpyrux mianerax. J{unamomerp. CioxeHue IByX CHII, HAPABIEHHBIX
o oJiHOM mpsiMoii. PaBHoelicTByromas qyx cui. Cumna tpenusi. @usndeckas mpupoaa HeOECHBIX Tel
ConHEeYHOM CUCTEMBL.

@poHTanbHbIe Ja00paTOpHBIE PabOTHI

3. I/I3MepeHHe MacCChI TCJIa Ha PbIYa’KHBIX BCCaX



4. U3mepenue oObema Tena
5. Omnpenenenre MIOTHOCTH TBEPJIOTO Tesia
6. ['pagynpoBaHue MPYKUHBI U H3MEPEHUE CHIT JHHAMOMETPOM

7. I3aMepeHue Cuiibl TPEHUS C TOMOIIBIO JUHAMOMETPA

JlaBjieHue TBepAbIX TeJ, KUAKOCTeH U ra3oB (21 4)

Hasnenue. JlaBinenue tBepabix Ten. [laBnenue raza. OObscHEHUE AAaBJICHHUS Ta3a HA OCHOBE
MOJIEKYJIIPHO-KMHETHUECKUX TpencTaBieHuid. llepenava maBieHus razamMu U KUIKOCTSIMU. 3aKOH
[MTackansa. CoobOmarommuecs: cocyasl. ATMocdepHOe AaBieHHE. MeToIpl W3MEpeHus: aTMOC(epHOTo
naBieHus. bapomeTp, MaHOMETp, MOPIIHEBOM >KUAKOCTHBIA HAcoc. 3akoH Apxumesna. ¥YCIOBUS
I1aBaHus Ten. Bo3ayxomaBanue.

®poHTaNBHBIE JIA0OPATOPHBIE PAOOTHI
8. ormpeencHNe BRITAIKUBAIONICH CHJIBI, ICHCTBYIOIICH HA MMOTPYKEHHOE B KUIKOCTh TEIIO.
9. BwIsICHEHHE YCIOBHI IUIaBaHUS Telia B )KUIKOCTH PadoTa 1 MomHocTh. JHeprus (13 u)

Mexanudeckas pabota. MomHocTh. [IpocThie Mexanu3Mbl. MOMEHT CHITBL. Y CITOBUS
paBHOBECHS phluara. «30JI0TO€ MpaBuiio» MexaHuku. Buel paBHoBecus. KoaddunueHt noaeznoro
neiictBus (KII). Dueprus. [loTennmansHas u kKuHeTnyeckas sHeprus. [IpeBpaiienue sHeprum.
®poHTaNIbHBIE TA00pPaTOPHbIE PaOOTHI

10. BBIsICHEHHUE YCTIOBHS PAaBHOBECHS phlyara
11. Onpenenenune KIIJ[ npu mogbeme Tea 1o HAKIOHHOMW TIIOCKOCTH

HroroBasi kKoHTpoJibHast padora (1 1)

8 ky1acc (68 4, 2 4 B Hele10)

TensioBble siBjeHust (23 4)

Tennosoe nBmwkenue. TemnoBoe paBHoBecue. Temneparypa. Buyrpennss sueprus. Pabora u
terwionepenaya. TermtonpoogHocts. Konseknus. M3nyuenue. KoinyecTBo TEmnoThl. Y ienbHast
TEIUIOEMKOCTh. PacueT konuecTBa TEIIOThI MPH TeII000MeHe. 3aKOH COXPaHEHUsSI U ITPEBPALLCHUS
SHEPrUuu B MEXaHUYECKHX U TEIUTOBBIX Mpolieccax. [InaBienue u oTBepAeBaHie KPUCTATUYECKUX TeJl.
VY nenbHas Terora masiaeHus. Mcnapenue u kouaencauus. Kunenue. Biaxxnocts Bo3ayxa. Y aenbHas
TeruioTa napooOpazoBanus. OObsICHEHHE U3MEHEHHUS arperaTHOTO COCTOSTHHS BEIlleCTBAa Ha OCHOBE
MOJIEKYJISIPHO-KHHETHYECKUX MpescTaBieHuil. [IpeobpazoBanue sHepruu B TEIIOBBIX MAIlIUHAX.
JIBurarens BHyTpeHHero cropanus. [laposas typ6una. KIIJ{ TeroBoro apuratesns.

DKOJOTHYECKHE MPOOIeMbl HCTIOIb30BaHUS TETIOBBIX MAIITHH.

®poHTaNBHBIE TA00PATOPHBIE PAOOTHI

1. CpaBHEeHHE KOJIMYECTB TEIUIOTHI IPH CMEUTUBAHUY BOJIBI PA3HOU TEMIIEPaTyphI
2. 3smepeHue yaenpHOM TeMI0eMKOCTH TBEPIOTO Teja

3. 3mepenue BIaKHOCTH BO3TyXa

JuiekTpUYecKue siBjaeHus (29 )

Dnektpusanus Tei. JIBa pona sanekTpuueckux 3apsaoB. BzaumonencTBre 3apsokeHHbBIX Tell.
[IpoBOAHMKH, AUIEKTPUKHU U HOTYIPOBOJHUKU. DIEKTPUUECKOE T0JI€. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa. JleIuMOCTh AIeKTPUUECKOTo 3apsaa. nekTpoH. CTpoeHue aToma.



OnexTpuueckuil Tok. J[eficTBUE 3JEKTPUUECKOro NOJIs Ha 3JIeKTpUuecKue 3apsaabl. Mcrounuku Toka.
Onexrpuueckas nenb. Cuia Toka. JNEKTPUYECKOE HAIPSHDKEHNUE. DIEKTPUUECKOE COIPOTUBIICHHUE.
3axon Oma Juig yyacTtka uenu. [locnenoBaTenbHoe U apajieIbHOE COEIMHEHUE TIPOBOIHUKOB.
Pabota 1 MomrHOCTE AnekTprudeckoro Toka. 3akon Jxoymns-Jlenna. Kornnencarop. [IpaBuna
0€301MaCHOCTH IIPU PadOTE C AMEKTPONPUOOPAMH.

®poHTaNIbHBIE TA00PATOPHBIE PaOOTHI

4. CO0opKa IEKTPUIECKOH 1T U U3MEPEHUE CHUJIBI TOKA B €€ PA3JIMYHBIX YIaCTKaX

5. M3Mmepenue HanpspKeHMs Ha pa3IMuHbIX y4acTKaX JIEKTPUUYECKOH Lenu

6. PerynupoBaHue CHIIBI TOKa pEOCTAaTOM

7. 3mMepeHue conmpoTUBIIEHMsSI TPOBOIHUKA IIPY OMOIIIM aMIIEpMETPa U BOJbTMETPA

8. M3mepenune MOIIHOCTH B PaOOTHI ANMEKTPHUECKOTO TOKA

DJIeKTPOMArHUTHBIE siBjieHus (5 4)

OmnsiT DpcTena. MarautHoe noJjie. MarHUTHOE ToJI€ PSAMOTo ToKa. MarHUTHOE 10JIe KaTyIKU
¢ TokoM. [TocTostHHBIE MarHUTBI. MarHuTHOE 1OJI€ MOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1oJjie 3eMJIu.
B3anmopelictBrue MarHuToB. J[eficTBHE MAarHUTHOTO TTOJISI HA IPOBOJAHUK C TOKOM. DJIEKTPUUYECKUI
nsurarens. OpoHTranbHbIE TabopaTOpHbIE PabOTHI
9. CoOopka dIeKTpOMarHuTa 1 UCIBITAHUE €r0 JACHCTBHS
10. M3yueHwue AIIeKTPHYECKOTO IBUTATEIS TIOCTOSTHHOTO TOKA (Ha MOJIEIN)

CgBetoBble saiBjaeHus (10 4)

Hctounuku ceta. [IpsamosinHetHOE pacipoCcTpaHeHUE cBeTa. Buiumoe nBUKEHUE CBETHUIL.
OTtpaxeHue cBera. 3aKoH oTpakeHus cBeta. [1mockoe 3epkano. [Ipenomiienue cBera. 3aKoH
npenomiieHus cBeta. JIunzpl. @okycHoe paccTosiHue AUH3bL. OnTHYecKas cuia JuH3bL. M300paxenus,
JmaBaeMble JTMH30H. ['1a3 kak onTrdeckas cuctema. OnTudeckrue mpuoOpHI.

OponTasbHBIE TabopaTopHbie paboThl. [lomydenune nzoOpaskeHus IPU MOMOIIY JTUH3bI

HroroBasi kOHTpoJbLHas padora (1 4)

9 kjacc (68 4, 2 4 B Hee110)

3aKkoHbI B3aUMO/IeHCTBUS U IBHKeHUS TeJ (23 4)

MarepuanbHas Touka. Cucrema otcyeta. [lepemenienre. CKopocTh NpsIMOJTMHEHHOTO
paBHOMEPHOTO JABIKeHUs. [IpsMonnHeliHoe paBHOYCKOPEHHOE ABMKEHUE: MTHOBEHHAs! CKOPOCTb,
yCKOpeHue, nepemenienue. I'paduku 3aBUCUMOCTH KHHEMATUYECKUX BETUYMH OT BPEMEHU MpU
PaBHOMEPHOM M paBHOYCKOPEHHOM JIBMKEHUHU. OTHOCUTEIILHOCTh MEXAaHUUECKOTO ABUKEHUSI.
['eoneHTpryueckas U reauoneHTprUYecKasl CucTeMbl Mupa. HepuranpHas cucteMa oTcueTa. 3aKOHbI
Herotona. CBo6oanoe nanenue. HeBecomocTs. 3akoH BceMUpHOTO TAroTeHus. (McKkyccTBEeHHBIE
cnyTHUKU 3emun). Mimmynbe. 3aK0H cOXpaHEHUsI UMITYJbCa. PeakTHBHOE JIBHKEHUE.
®poHTaNBHBIE TA00PATOPHBIE PAOOTHI
1. UccnenoBanue paBHOYCKOPEHHOTO JIBIKEHHUS 0€3 HaYalbHOW CKOPOCTH.

2. amepeHune yCKOpEeHUs CBOOOTHOTO MaCHHUS.

MexaHn4yeckue KoJae0aHus U BOJHBL. 3BYK (12 4)

Konebarenproe apmxenue. Konebanus rpysa Ha npyxune. CBoOoaHsie konebanus. KonebartenpHas

cucremMa. MasTHUK. AMIUIMTYa, TepHoJ, dYacToTa kojeOanuil. (I'apmMoHMyeckue KoieOaHus).
[IpeBpaiienue SHepruu Nnpu KojeOaTeIbHOM JIBH)KEHUH. 3aTyxaromue KojeOaHus. BbeIHYXIeHHbIE



kosebanus. Pesonanc. Pacripoctpanenue xonebanuii B ynpyrux cpeaax. Ilonepednsie U npooibHbIe
BojHbl. JlnmuHa BosHa. CBA3b AJIMHBI BOJIHBI CO CKOPOCTBIO €€ pacHpOCTPAHEHUS U IEPUOJIOM
(uactoTtoii). 3ByKOBBIe BOJHBI. CKOpOCTh 3ByKa. BpicoTa, TeMOp M T'PDOMKOCTH 3BYyKa. 3BYKOBOM
pesonanc. (MaTepdepenmus 3Byka).

®poHTaNIbHBIE TA00PATOPHBIE PaOOTHI

3. HccrnenoBanne 3aBUCUMOCTH TEPUOJIA M YACTOTHI CBOOOIHBIX KOJICOAHUN HUTSHOTO MAasTHHUKA OT
JUTMHBI HUTH.

DyieKTpOMarHutHoe moJie (16 1)

OnHOpOHOE M HEOJHOPOJHOE MarHuTHOE mnoJie. HampaBieHue TOka M HalpaBlIEHUE JUHHUN €ro
MarHuTHoro noss. I[lpaBuiio OypaBumka. OOGHapykeHHe MarHuTHoro mnosid. IlpaBuio neBoi pykwu.
WNuaykuust MarHuTHOTO 1oJis. MaruutHeiit notok. Oneitel dapages. DneKTpoMarHUTHASI MHYKLUS.

Hanpasnenune nnaykimonnoro toka. IIpaBwio Jlenua. SBmenne camomHaykuuu. [lepeMeHHBIN TOK.
I'enepatop nepemenHoro toka. [IpeoOpa3oBaHue sHEpruu B 3neKTporeHepatopax. Tpanchopmatop.
[Tepenaua anmeKTpUUYECKOW SHEPTMHM HA PACCTOSIHUE. DJIEKTPOMATHUTHOE MOJIE. DJIEKTPOMAarHUTHBIC
BOJHBI. CKOPOCTh pAacHpOCTPaHEHHUS JJIEKTPOMATHUTHBIX BOJH. BiMsHHME 3IEKTPOMAarHUTHBIX
U3NydyeHU Ha kuBble opraHu3Mbl. KonebarenbHbli KOHTYp. IlosyuyeHme 5s1n€KTpOMarHUTHBIX
kosneOanuil. [IpuHuune! paaunocssizu u TeneBuaeHus. (Murtepdepenuust cpera). DneKTpoMarHuTHast
npupona csera. lIpemomnenue cBera. [lokasarens npenomnenus. Jlucnepcust cera. LlBera Ten.
(Cnexrporpad u crekrpockon). Tumbl onTruueckux cekTpoB. (CrnekTpanpHblid ananus). [lornomenue
U UCIIyCKaHHE cBeTa aToMaMu. [Ipoucxoxienne IMHeNYaTbIX CIEKTPOB.
dpoHTaNBHBIE JTA0OPATOPHBIC PAOOTHI
4. N3yueHus sABJICHUS SI€KTPOMAarHUTHON MHYKLIUH.
5. HaGmroieHue CIUIOIIHOTO U JINHEHYAThIX CIIEKTPOB UCITYCKaHMSL.

Crtpoenue atroma u atromHoro siapa (11 u)
PagnoakTMBHOCT KaK  CBUJAETEJIBCTBO  CIIOKHOTO  CTPOEHUs aroMoB. Ajbda-, Oeta- ¥
ramMansnydenus. OnbiTel Pesepdopna. Snepnas monens atoma. PaguoakTuBHBIE IpeBpalleHUs
aToMHBIX szaep. CoxpaHeHHMe 3apsIOBOTO M MAacCOBOIO YHCEN TP SOCPHBIX pEaKLUsX.
OKCIIEpUMEHTAIIBHBIE METOABI MCCIIEIOBAHNS YACTHULI.
IIpoToHHO-HENTPOHHAS MOJENb sAApa. PUBNYECKUI CMBICI 3apsI0BOIO U MaccoBOro yucel. M3oTormsl.
[IpaBuna cmemenus ais anbpa- U Oera-pacnajga MpU sJIEPHBIX PeakUUsAX. DHEPrus CBSI3M YacTHIL B
anpe. enenue sanep ypana. Llemnass peakuus. SnepHas sHepreTvka. DKOJOTHYECKHE HPOOIEMBI
pabOThI aTOMHBIX HJIEKTPOCTAHLUH.
Hosumerpus. Ilepumon mnomypacmana. 3akoH pagMOAaKTUBHOIO pacnaza. BiusHue paanoakTUBHBIX
U3JIy4eHUH Ha )KuBble opranusMsel. TepmosinepHas peakuus. Mcrounuku saeprun CosHLa 1 3BE31.
®poHTanbHbIe Ja00paTOpHbIE PabOTHI
6. l3mepeHne ecTeCTBEHHOIO PaJMallMOHHOTO (poHA TO3UMETPOM
7. I3yueHue aeneHus sapa aroma ypaHa 1o (ortorpapuu TpeKos.
8. OneHka nepuo/ia noyypacrnaja Haxo SIIIUXCsl B BO3/AyXe MPOJIYKTOB pachaja ra3a pajgoHa
9. N3yuyeHue TpeKoB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (hoTorpadusm

Crtpoenue u 3Boawuus Beesennoii (5 u)
Cocras, ctpoenue u npoucxoxzacHue ConHeuHol cucremsl. Ilnanetsl u manbie Tena CoJiHEUHOU
cucreMmbl. CTpoenue, nziyuenue u apoatonus ConHna u 38e31. CTpoeHue 1 3BoJtoLNs BeeneHHOM.

Hrorosast koHTpOoabHas1 padora (1 4)



TEMATHUYECKOE INTAHNPOBAHUE

7 kaacc (68 u)
Ne Pa3pnennt Koa-Bo
4acoB
1 | ®usuka u PusnmuecKue METO bl U3YUCHUST TPUPOIBI 4
2 | IleppoHavanbHBIE CBEICHHUS O CTPOCHHUHU BEIIECTBA 6
3 | BzaumopeiictBue Ten 23
4 | JlaBneHue TBEPBIX TeJl, )KUJIKOCTEN U ra30B 21
5 | Pabora u MomHoCTh. DHEprus 13
6 | Pesepn 1
Hroro 68
TEMATHUYECKOE ITNTAHNPOBAHUE
8 kiacc (68 4.)
Ne Tema ypoka Koa-Bo
4acoB
1 | Temnossle siBieHus (23 yaca) 23
2 | Dnektpuueckue siBiaeHUs (29 yacoB) 29
3 | DeKTpoMarHuTHBIC SIBJICHUS (5 4acoB) 5
4 | Ceeroseie siBnenus (10 gyacoB) 10
5 | Pezepn 1
Uroro 68
TEMATHUYECKOE IVNTAHUPOBAHHUE
9 kjacc (68 4.)
Ne Tema ypoka Koa-Bo
4yacos
1 | 3aKoHBI B3aUMOJAEHCTBUS U JABWKEHUS TE 23
2 | Mexanuueckue KojieOaHus U BOJIHBL. 3BYK 12
3 DIEeKTPOMAarHUTHOE M0JIe 16
4 | CtpoeHue aToMa U aTOMHOTO siJipa 11
5 Crpoenue u 3Bosonus Beenennoi 5
6 | Pesep 1
Hroro 68
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