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1. MNMAHUPYEMBbIE PE3YJIbTATbI

* (bopMmnpoBaHme No3HaBaTENbHbIX NHTEPECOB, MHTENNEKTYaNbHbIX Y TBOPYECKNX CNOCOOHOCTEN y4aLLMXCS;

* y6exxageHHOCTb B BO3MOXHOCTU MO3HAHWUS Npupoabl, B HEOOXOOUMOCTU pPas3yMHOro WUCNOSIb30BaHUS LOCTUXKEHUA Hayku U TEXHOMNOrmm Ans
AanbHenLWwero pasBnuTusa YenoBevyeckoro obLecTBa, yBaXXeHMe K TBOpLAM Hayknm U TEXHUKN, OTHOLLEHME K (PM3MKE KaK 3NeMeHTy obLedenoBeyeckomn
KynbTypbl;

* CAaMOCTOSITENBbHOCTb B NPUOBPETEHUN HOBbIX 3HAHUIN U NPAKTUYECKUX YMEHWNA;

* FOTOBHOCTb K BbIOOPY >XM3HEHHOIO NyTN B COOTBETCTBUM C COBCTBEHHBIMU MHTEPECAMUN U BO3MOXHOCTAMM

* MOTUBaUmA obpasoBaTenNbHOM AEATENBHOCTM LUKOSIbHUKOB HAa OCHOBE NTMYHOCTHO OPUEHTUPOBAHHOIO NOAXOAA;

* (bopMmnpoBaHME LLEHHOCTHbLIX OTHOLUEHWI APYT K ApYyry, y4MTernto, aBTopam OTKPbITUIA U M300peTeHun, pesynbTatam oby4YeHus.
MeTanpeamMeTHbIMU pe3yrnbTaTamMu obyyeHusi husnke B OCHOBHOM LUKOSIE ABNSAIOTCA:

* OBMageHve HaBblkaMW CaMOCTOSTENIbHOIO MPUOOPETEHUA HOBbLIX 3HAHWW, OpraHuM3auMM Yy4ebHOM [eATEeNbHOCTU, MOCTaHOBKU Lenen,
NNaHNpoOBaHWS, CAMOKOHTPOIS U OLEHKN pe3ynbTaToB CBOEN AeATeNbHOCTN, YMEHUSMU NpeaBUAETb BO3MOXHbIE pe3ynbTaTbl CBOUX AENCTBUN;

* MOHUMaHWE Pa3NMYNA MEeXAY MCXOOHbIMU hakTaMn 1 rmnoTesammn Ans nx o6bSCHEHUs!, TEOPETUYECKMMN MOLENAMU U pearibHbIM1 OBbekTamu,
oBnageHue yHuBepcarnbHbIMU YY4eOHbIMU OENCTBUSAMU Ha NpuMepax rmnotes And o6bsACHEHUS U3BECTHbLIX (DaKTOB M 3KCNEPUMEHTANbHOW MPOBEpPKU
BblABUraeMbIX runoTes, pa3paboTkm TeopeTU4ECKUX MoLenemn NpoLeccoB NN ABAEHUI;

* dbopMUpPOBaHME YMEHUIN BOCMNPUHUMATL, NnepepabaTtbiBaTb M NpeabsaBsaTb MHGPOPMALMIO B CIIOBECHOW, 06pa3HON, CMMBONUYECKON hopmax,
aHanuaupoBaTb M nepepabaTtbiBaTb MOMYyYEHHYH MHGAOPMaUMO B COOTBETCTBMM C MOCTaBIEHHbIMU 3a4ayvamMu, BblOENATb OCHOBHOE coAepXaHue
NPOYMTAHHOIO TEKCTa, HAXOANTb B HEM OTBETbHI HA NOCTaBSIEHHbIE BONPOCHI U n3naraTtb ero;

* NpuobpeTeHne onbiTa CaMOCTOATENbHOrO Moucka, aHanmsa u otbopa WHgopMauun C MUCMNONb30BaHNEM Pa3fINYHbIX UCTOYHWKOB M HOBbIX
MH(OPMALNOHHbBIX TEXHOSOMMIN AN peLleHns no3HaBaTenbHbIX 3a4ay;

* pa3BUTME MOHOSTOMMYECKOM N OMANOrMYeckon peymn, yMeHus BblpaxaTtb CBOM MbICIM M CNOCOBHOCTM BbICMyLWIMBATbL cobeceHnka, NOHMMaTh ero
TOYKY 3peHUs, NpU3HaBaTb NPaBO APYroro YerioBeka Ha MHOEe MHEHME;

* OCBOEHWE NPMEMOB AENCTBUI B HECTAHOAPTHLIX CUTYaUUsIX, OBNadeHne 3BPUCTUHECKMMN METOAAMN peLLeHns npobnewm;

* hopMupoOBaHNE yMeHUn paboTaTb B rpyrnne C BbINOMIHEHNEM Pa3fMYHbIX CouManbHbIX poren, NpeacTaBnATb U OoTCTamBaTb CBOW B3rnsadbl U
ybexaeHus, BeCTU OUCKYCCUIO.

O6wmumn npeaMeTHbIMU pe3yribTaTamun oby4yeHus hnsnke B OCHOBHOM LUKONE ABNSOTCA:

* 3HAHUA O NpUpPoae BaKHEMNLLMX (PUNYECKUX SBIIEHUN OKpYXaloLero Mupa v noHMMaHue cMmbicna U3nYeCcKnx 3aKOHOB, PacKpbIBaKOLLMX CBA3b
N3yYeHHbIX SIBIIEHUN;

* YMEHMS MNOoNb30BaTbCA METOAAMU HAy4YHOro WCCrneaoBaHWUs SBNEHWA Npupoabl, NPOBOAMTb HAbGMOAeHMs, NnaHMpoBaTb W BbINOMHATb
3KCnepuMmeHTbl, obpabaTbiBaTb pesynbTaTbl U3MEPEHUW, MpPeacTaBnsaATb pes3ynbTaTbl M3MEpPeHUW C MOMOLLbI0 Tabnuu, rpadukoB n dopmyn,
oBGHapyXmBaTb 3aBMCMMOCTM MexXay (U3NYECKMMU BeNUYMHaMn, OOBACHSATb MONyYeHHble pes3ynbTaTbl U genaTtb BbiBOAbI, OLEHWBaTb rpaHuLbl
NnorpeLLIHoOCTeN pe3yribTaToB N3MepPeHUN;

* YMEHNA NPUMEHSATb TeOpPEeTUYECKME 3HaHUA NO (PU3nKe Ha NpakTuke, pewaTtb pusndeckne 3agaym Ha npMMeHeHne NonyYeHHbIX 3HaHUK;

* YMEHUA U HaBbIKM NPUMEHATb MOMyYEHHble 3HAHWSA NS OOBbACHEHWUS MPUHLMMNOB OENCTBUA BaKHENLIMX TEXHUYECKUX YCTPOWCTB, peLueHus
NpakTUYeCcKnx 3agad MOBCEAHEBHOM XM3HW, obecneyeHnss 6e30MacHOCTU CBOEW XXWU3HW, pauMOHanbHOrO MNPUPOAONOSb30BaHNSA UM OXpaHbl
OKpy>Katlleun cpeabl;



* hopmupoBaHne ybexaeHus B 3aKOHOMEPHOW CBSA3M M NO3HABAEMOCTU SIBMIEHUMW MNpUpodbl, B OOBLEKTMBHOCTU HAy4yHOro 3HaHUS, B BbICOKOM
LEeHHOCTWN HayK1 B pa3BuUTUM MaTepuanbHOW N OYXOBHOW KyrbTypbl NOAEN;

* pasBuTME TEOPETUYECKOrO MbILWMEHUS Ha OCHOBE (POPMMPOBAHUA YMEHUIN yCTaHaBnvBaTb (PaKTbl, pa3nuyatb NPUYUHbBI U CrEeACTBUS, CTPOUTb
MOJesiM 1 BblABUraTb rmnoTesbl, OTbICKMBATbL N (POPMYNMpoBaTh AoKasaTenbCTBa BblABMHYTLIX MMNOTE3, BbIBOAUTL N3 3KCNEPUMEHTasbHbIX (PaKTOB U
TeopeTnyecknx mogenen msnyeckme 3akoHbl,

* KOMMYHUKaTUBHbIE YMEHWA OOKMaAablBaTb O pes3yribTaTax CBOEro UCCrefoBaHWA, ydacTBOBaTb B OUCKYCCUWM, KpaTKO M TOYHO OTBeYaTb Ha
BOMPOChHI, UCMOMb30BaThb CMPaBOYHY NUTepaTypy 1 Apyrne NCTOYHUKN UHOpMaL K.

YacTHbIMM npeaAMeTHbIMU pe3ynbTaTaMu OOy4YeHusi (PU3MKe B OCHOBHOW LUKONE, Ha KOTOPbIX OCHOBLIBAalOTCA oOOwWMe pe3ynbTaThbl,
AABNAIOTCA:

— MNOHWMaHWe U CnocoBbHOCTb OBBACHATL Takne PU3nYecKkne ABMNEHUs, Kak NocTynaTtenbHoe ABWXEHWe, CMeHa OHA U Houu Ha 3emne, cBobogHoe
nageHue Ten, HEBECOMOCTb, ABMXEHME MO OKPY>KHOCTM C MOCTOAHHOM MO MOAYM CKOPOCTbiO, KonebaHusi mMatemaTuyeckoro u MNpPYXXMHHOro
MasTHUKOB, pPe30HaHC (B TOM 4uCrie 3BYKOBOM), MeXaHU4eCKue BOMHbl, OfMHa BOSIHbI, OTPaXeHue 3BYyKa, 9XO, 3NEeKTPOMarHUTHas WHOYKUMS,
CaMOVHAYKUMS, npernomMrieHne cBeTa, Aucrnepcus cBeTa, MNornoweHne U UcnyckaHne cBeTta aToMamu, BO3HUKHOBEHWE FMHEeNYaTbiX CreKTpoB
NCNYCKaHUA U NOrMNOLEHNs, PaaNOaKTUBHOCTb, MOHU3UPYIOLLME U3ITYyYEeHUS;

— YMEHUS N3MepPSTb MITHOBEHHYI CKOPOCTb M YCKOPEeHWe Npu paBHOYCKOPEHHOM MPSMOSIMHEHOM OBWXKEHUU, LEHTPOCTPEMUTENBHOE YCKOPEHME Npu
paBHOMEPHOM ABMXEHUN NO OKPY>KHOCTU, MOLLHOCTb 403bl PaAN0aKTUBHOIO N3ny4eHnsi ObITOBbIM JO3UMETPOM;

- BNageHue akcnepumMeHTarnbHbIM1U MeTogamMu UCcneoBaHns B Npouecce CaMoCTOATENBHOIO U3yYeHNs 3aBUCUMOCTU CUMbl TOKa Ha ydacTKe Lenu
OT SNEKTPUYECKOro HanpsXXeHWs, 3NEeKTPUYECKOro COMpPOTMBIIEHMS NPOBOAHWKA OT €ro ASfMHbI, nfowagu nonepevyHoro cevyeHus M matepmana,
HanpasneHus MHOYKLMOHHOIo ToKa OT YCIIOBUIN ero BO30yXXOeHUSs; yrra oTpaXkeHus oT yrna nageHus cBeTa;

- MOHMMaHNEe CMbICMa OCHOBHbIX (PU3NYECKMX 3aKOHOB M YMEHWE MPUMEHSTb UX Ha MpakTUKe: 3aKOHbl HblOTOHA, 3aKOH BCEMWPHOrO TAFOTEHWUS,
3aKOH COXpaHeHUs UMMynbCa, 3aKOH COXPaHEHWUs 3HEpPrun, 3akOoH MpenoMieHus ceeTa, npasuno JleHua, KBaHTOBLIX nocTynaTtoB bopa, 3akoH
COXpaHeHWUs1 MaccOBOrO 4ucna, 3aKOH COXpaHeHus 3apsa, 3akOH paguoakTMBHOrO pacnaga, npasBuio CMELLEHWS U YMeHWe MNPUMEHATb UX Ha
npakTuKe; yMeTb NPUMEHSATb (PM3NYECKNE 3aKOHbl AN 00bACHEHUA ABMXeHUs nnaHeT ConHevHon cuctembl, 06bACHATb CyTb adpdpekta X. Jonnepa;
dopmynupoBatb M OOBACHATbL CyTb 3akoHa 3. Xabbna, 3HaTb, YTO 3TOT 3aKOH SABWICA 3SKCNEPUMMEHTaNbHbIM MNOATBEPXAEHMEM MOAENN
HecTauunoHapHoun BceneHHon, oTkpbiTon A. A. dpuamaHom;;

- MOHMMaHWe NPVHUMMNOB LEWCTBMA MalUMH, NPUOOPOB U TEXHUYECKUX YCTPONCTB, C KOTOPbIMU KaXAbld 4YenoBeK MOCTOSHHO BCTpe4yaeTcsl B
NoBCEeOHEBHOM XM3HU, U cnocoboB obecneveHns 6Ge3onacHOCTM NPU NX UCMOSb30BaHUN;

- oBnageHne pasHoobpasHbiMn crnocobamun BbINOMHEHUS pacyeToB ANA HaXOXAEHWUS HEU3BEeCTHOM BEerIMYUHbI B COOTBETCTBUWM C YCIOBUAMMU
NnocTaBfeHHOW 3aa4yn Ha OCHOBAHWWN UCMONb30BaHUS 3aKOHOB (PU3MKMU;

- YMEHME MCMNOoMb30BaTb NOSTyYEeHHble 3HaHUS, YMEHUS U HaBbIKM B NOBCEOHEBHOM XN3HU (BbIT, 3KONOrMsA, oxpaHa 340p0OBbsl, OXpaHa OKpyXatoLLen
cpenbl, TexHuka 6e3onacHoCcTu u ap.).

Llenu nsyyeHus ounsnkm

U3yyeHue pu3suku 8 obpazosamersibHbIX y4pPeXOeHUsIX OCHOBHO20 0buw,e20 o6pa3oeaHuUsi HarnpaesieHO Ha docmu)keHue cnedyrouwux uyeneu:

* 0C80€HUE 3HaHUll O MEXaHWYECKUX, TEMSOBbIX, NIEKTPOMArHUTHbIX N KBAHTOBbLIX ABMEHUSAX; BENMYMHAX, XapaKTepu3ylLwnX 3TN SABMEHUS,
3aKOHaX, KOTOPbIM OHU NOAYMHAIOTCA; MEeTO4ax Hay4yHOro No3HaHUsA Npupoabl N hopMmnpoBaHME Ha 3TOM OCHOBE MNpeacTaBneHn o Pusn4eckon
KapTuHe Mupa;



* 0ogs1a0eHuUe yMeHUsIMU TMpPOBOAUTb HabMaeHUs MpUPOAOHbIX SIBNEHWW, onucbiBaTb M obobuiaTb pesynbTaTbl HabnAeHW, UCNoNb3oBaTh
NpocCTble n3mMepuTenbHble NPUBOPbI AN U3ydeHns PU3NYeCcKUx SBNEHNN; NpeacTaBnsaTb pe3ynbTaTbl HAONAEHUA MU U3MEPEHMI C MOMOLLIbIO
Tabnwu, rparkoB 1 BbISBNATL HA 3TOW OCHOBE 3MMUPUYECKUE 3aBUCUMOCTU; MPUMEHSATbL NOMyYeHHble 3HaHUA NS 00bACHEHUSA pa3HOObpasHbIX
NPUPOAHbIX ABNEHUN U NPOLLECCOB, MPUHLUUNOB OENCTBUSA BaXXKHENLLNX TEXHUYECKNX YCTPOUCTB, ANS peLlleHnsa punsndecknx 3agay;

* pazeumue No3HaBaTENbHbIX MHTEPECOB, MHTENMNEKTYarnbHbIX U TBOPYECKUX CNOCOBHOCTEN, CAMOCTOATESNIbHOCTN B NPUOBPETEHNN HOBbLIX 3HAHUN
npu peleHnn Pusnyeckmx 3agad 1 BbINOSTHEHUU 3KCNEPUMEHTaNbHbIX NCCNefoBaHWUM C UCMONb30BaHNEM MH(POPMALIMOHHBIX TEXHOMNOMNN,

* gocriumaHue Y6exOeHHOCTU B BO3MOXHOCTU MO3HAHWS MpUpoAbl, B HEOOXOAMMOCTUM pPas3yMHOro WCMOMb30BaHUSA AOCTUXKEHUW Hayku U
TEXHOMNOrMn Ansa ganbHenwWero passmMTus YenoBeYeckoro obLecTBa, yBaXKeHUs K TBOPLLAM HaYKN U TEXHUKUN; OTHOLLIEHMUS K OU3UKE KaK dNeMEHTY
obLe4enoBeyYeckon KyrnbTypbl;

* MIPUMEHeHUe MoJsly4eHHbIX 3HaHUl U YMeHul [Ns pelleHns NpakTUYecKux 3agady NnoBCeOHEBHOW XM3HW, Ana obecneveHms 6e3onacHOCTU
CBOEW XXM3HU, paunoHarnbHOro NpMpoAOonorib30BaHMS U OXpaHbl OKpyXKatoLlen cpeabl.

HdocTuxeHne 3TUX Lenen obecneynBaeTCcA peleHUeM cneayroLWmnx 3apay:

» hopMUpOoBaHME NpeacTaBreHnn O 3aKOHOMEPHOW CBA3N U NO3HABAeMOCTU SABMIEHU NpUpoabl, 06 06BEKTUBHOCTN HAYYHOIO 3HAHWUS; O
cMcTemoobpasytowen ponu U3nkn 4ns pasBuTrsa OPYrMx eCTECTBEHHbIX HayK, TEXHUKMA U TEXHOMNOMMA; Hay4YHOro MMPOBO33PEHNA Kak pesyrnbTata
N3y4YeHns1 OCHOB CTPOEHMS Matepum 1 oyHAaMeHTanbHbIX 3aKOHOB (OU3UNKN;

» (bopMUpoBaHME MepBOHaYarbHbIX NPeacTaBNeHnn O PU3NYECKON CYLLHOCTU ABMNEHUN NPUpOoabl (MeXaHU4eCKnX, TenmnoBbIX, 3NEeKTPOMarHUTHbIX U
KBaHTOBbIX), BUAax matepumn (BELLECTBO M Mone), ABMXKEHMM Kak cnocobe CyLecTBOBaHUS MaTepUn; YCBOEHUE OCHOBHbLIX MAEW MeXaHUKW, aTOMHO-
MONEKYNSIPHOrO y4EeHNSA O CTPOEHUN BELLECTBA; OBrageHne NOHATUMHBLIM annapaTtoM U CUMBOSIMYECKUM S3bIKOM (PU3NKN;

» npuobpeTeHne onbiTa MNPUMEHEHNS HayYHbIX METOAOB MO3HaHUSA, HabnwaeHus QU3NYEeCcKUX SABMNEHUA, NPOBEAEHUS OMbITOB, MNPOCTbIX
3KCMNEepPUMEHTArNbHbIX UCCNEeAOBaHUN, NPSAMbIX U KOCBEHHbIX U3MEPEHMI C MCMNOSfb30BAHNEM aHANOroBbiX U LUMEPOBLIX M3MEPUTENbHbLIX NPMOOpPOB;
NOHMMaHNe HeN3beXHOCTU NorpeLLHocTen MbbIX USMEPEHNNA;

» NOHMMaHWe (PU3NYECKNX OCHOB M NPUHLMMNOB AencTBuna (paboTbl) MalMH U MEXaHM3MOB, CPEACTB NepeaABMKEHUS U CBA3U, ObITOBbLIX NpMbOpOB,
NMPOMBILLMEHHbIX TEXHOMOMMYECKUX NPOLECCOB, BIIUSHUSA X HA OKPYXatoLLyto cpely; OCO3HaHNE BO3MOXHbIX MPUYUH TEXHOTEHHBIX U 3KONOMMYEeCKUX
KaTacTpod;

» OCO3HaHue HeobBXOAMMOCTU NPUMEHEHUS OOCTMKEHUIA PUIUKN N TEXHOMNOMMIA ANS paunoHanbHOro Npupoaonosib30BaHu s,

> pasBuTME YMEHUs nNraHupoBaTb B MNOBCEOHEBHOW XWU3HW CBOW [OEUCTBUA C MNPUMEHEHMEM MOJSTIyYEHHbIX 3HaHUA 3aKOHOB MeEXaHWKMU,
3ANEKTPOANHAMUKN, TEPMOOUHAMUKN N TEMMNOBBIX ABNEHNI C Lenbio cbepexeHns 340poBbS;

» opMupoBaHuEe NpeacTaBneHnn O HepaumoHaribHOM MCMNONb30BaAHUN MPUPOOHLIX PECYPCOB U 3HEPruu, 3arpsi3HeHUU OKpyXalLlen cpefbl Kak
crneacTBMe HeCOBEPLUEHCTBA MAaLLWUH U MEXAHU3MOB.

Mporpamma paccumTaHa Ha 68 y4ebHbIX YacoB, BKMOYAS KONIMYECTBO YacOB ANs NPOBeAEeHUS KOHTPOSbHbIX, NabopaTopHbIX, NpakTu4eckmnx pabor,

3KCKYPCUIN, TEM MPOEKTOB.

MpeanoyTuTenbHble POpMbl OpraHmM3aumm y4ebHoro npouecca: ypok u BHeypoUYHasa AeATeNbHOCTb.

Mpeobnagaowmmm opMammn TEKYLLLErOo KOHTPOSS 3HAHUW, YMEHWA, HaBbIKOB YYaLLMXCA ABNAKTCA: KOHTPOSbHble paboTbl, CaMOCTOATENbHbIE

paboTbl, TECTUPOBAHUE, TEPMUHOSOIMYECKNE ONKTAHTbI.



2.COOEPXXAHUE YHEBHOI'O NMPEOMETA

Paspen 1. 3akoHbl B3aumogencTeusa u aosnmxeHus ten (38 yacos)

MexaHunyeckoe aBwxeHue. MaTtepmanbHaa Todka Kak mogesib duaudeckoro Tena. OTHOCUTESNbHOCTb MexXaHu4eckoro aAswkeHusi. Cuctema
oTcyeTa.dPusnyeckme BenmunHbl, HeobxoauMble ONs ONUCAHUSA OBMXEHUS U B3aMMOCBA3b MeXay HUMK (MyTb, NepemMeLleHne, CKopoCTb, YCKOPEeHue,
BpeMs ABWXeHUs). PaBHOMepHOe 1 paBHOYCKOPEHHOoE NpSMOSIMHENHOe ABmKeHue. PaBHOMepHOe ABMXKEHME MO OKPY>KHOCTU. NepBbin 3aKoH HbloTOHa
n nHepuma. Cuna. EanHnubl cunel. Btopon 3akoH HetoToHa. TpeTtun 3akoH HbtoToHa. CBoboaHoe nageHue Tten. 3akoH BCEMUPHOro TaroteHnd. Bec
Tena. HesecomocTb. [luHamomeTp. PaBHoaencTByowas cuna.

Mmnynbc. 3akoH coxpaHeHus umnynsca. PeaktnBHoe aBmxkeHune. MexaHnyeckas pabota. MowHOCTb. QHeprus. NoTeHumanbHasa n KMHeTUYeckas
3Heprus. [NpeBpalyeHne 04HOro BUuaa MexaHU4YecKkom 3Heprum B Apyron. 3akKoH COXpaHeHUsi NOSTHOM MEXaHUYEeCKON SHepPruu.

JlabopamopHsbie pabomel.
1. NccnegoBaHue paBHOYCKOPEHHOIO ABMXEHUSA 6e3 HavarnbHON CKOPOCTMW.
2. \amepeHune yckopeHust cBo60aHOro nageHus.
AxkmyanbHass memMamuka OJisl pe2uoHa:
MHBECTULMOHHBIM NPOEKT no pa3sutuio npegnpuatusa NMATI r.wmma, MHBECTULMOHHBIN NPOEKT No pa3BuTuio 6a3bl oTabixa «JlecHast ckaska»
WHTerpauusa npeameTos
Buonorus: cuna ynpyroctu (amoptmsauns)
"eorpadmsa: onpeneneHne reorpaduyecknx KoopamHaT MecTHOCTU (6 knacc), onpeneneHne OTHOCUTENbHOW BbICOTbI TOYKW Had ypoBHeM mops (6
Knacc)
NHdopmaTurka: pelleHne 3agady no anroputMmy, MOAENMpOBaHME BCEX BMAOB ABWXEHUSA (rpaduky, aHanuabl rpadukoB, Tabnuubl, guvarpammebl),
BannucTtnyeckoe ABMXEHME (peLLeHne 3aaad), MeToabl Hay4dHoro nosHaHus (7-10 knacc)

Paspen 2. MexaHuyeckue koneb6aHusa u BonHbl. 3BYK (16 4yacoB)

MexaHunyeckne konebanua. lNepuon, yactota, amnnutyga konebaHuin. PesoHaHc. KonebaHnusa rpysa Ha npyxuHe. CBobogHble konebanus.
KonebatenbHaa cuctema. MasTHuk. Amnnutyga, nepuod, 4actota konebaHnuin. [apmoHudeckue konebaHus. [lpeBpalleHve 3Heprum npu
KonebatenbHOM ABMXKEHUU. 3aTyxatowme konebaHus. BelHyxgeHHble konebaHus.

MexaHn4yeckme BOSHbI B OOAHOPOAHbIX cpedax. [nvHa BonHbl. PacnpocTtpaHeHue konebaHum B ynpyrux cpegax. [lonepeyHbie u npogosibHble
BOMHbl. CBA3b ANMHbI BOMHbBI CO CKOPOCTBIO €e pacnpoCTpaHeHns 1 nepuogomM(4actoTon). 3ByK Kak MexaHu4eckasi BornHa. [poOMKOCTb M BblcOTa TOHa
3ByKa. 3ByKOBble BOMHbI. CKOPOCTb 3ByKa. OX0. 3BYKOBOMW pe30oHaHC. MHTepdepeHuns 3ByKa.

JlabopamopHbie pabomel.
3. ViccnegoBaHme 3aBUCMMOCTU Neproaa M YacToTbl CBOBOAHbIX KONeBaHUN MasiTHUKa OT ANUHbBI €r0 HUTW.
AKTyanbHasa TemaTuka AnA pervoHa:
[Mpon3BoACTBO CTPOUTESbHBLIX MaTepuanoB KUPMUYHbLIN 3aBoA B r.Awmnme
WHTerpauusa npeameTos
"eorpadus: 3emneTpsaceHus n BynkaHbl (5 knacc)
Buonorus: 3ByK, 3ByKOBbl€ BOSHbI (8 knacc)
NHpopmaTurka: pelleHne 3agad no anroputmy




Paspen 3.9nekrtpomarHutHoe none (23 yaca)

OpHopoaHOEe M HEeOAHOPOAHOEe MarHMTHoe none. HanpaeneHue Toka WM HanpaBfeHue IMHUM ero MarHuTHoro nons. MNpasuno GypaBuuka.
O6HapyxeHne marHutHoro nons. lNpasuno neson pykn. NHAykumsa marHutHoro nond. MarHuTHein notok. OnbiTel Papages. OnekrpomarHuTHas
MHOYKUMA. HanpaBneHue uHAOYKUWMOHHOro Toka. [lpaBuno JleHua. fABneHue camouHAOyKuuun. [lepemeHHbIn ToK. ['eHepaTop nepeMeHHOro Toka.
lMpeobpasoBaHusa aHeEpPrnmn B aneKkTporeHepaTopax. TpaHcdopmaTtop. lNepenaya anekTpuyeckon aHeprum Ha paccTosiHUE.

OreKTpoOMarHMTHoe nosie. JreKTpOMarHUTHble BOSHbI. CKOPOCTb PacnpoCTPaHEHUA 3EeKTPOMAarHUTHbLIX BOSH. BrnnaHwe anekTpoMarHUTHbIX
N3ry4eHn Ha XunBble opraHmambl. KonebaTenbHbin KOHTYP. [MonyyeHne anekTpoMarHUTHbIX KonebaHun. MNpuHumnbl pagnoceaan u TeneBnaeHus.

NHTepdepeHumsa ceeTa. OrnekTpomarHuTHas npupoga ceeta. [lpenomneHune ceeTa. [Nokasatens npenomneHus. ucnepcus ceeta. LiBeTa Ten.
Cnektporpad n crnektpockon. Tunbl ONTUYECKMX CNEKTPoB. CnekTpanbHbIi aHanua. lornoweHne n ucnyckaHme ceeta atomamu. NpoucxoxaeHue
NMHen4aTbIX CMEeKTPOB.

JlabopamopHbie pabomel.

4. N3yyeHne aBneHns aneKTpoMarHUTHON NHOYKLUN.

5. HabntogeHne cnnioLwHoro 1 nnHenyaTbIX CNEKTPOB NCMYCKaHUS.

AkmyanbHass memMamuka OJisi pe2uoHa:.

onektpoceTn, OTaen BHYTPEHHUX Aen ropoaa (0TAeN KPUMMUHANUCTUKN).

WHTerpauusa npeameTos

"eorpadus: semneTpsiceHns 1 BynkaHbl (5 knacc), ncnonb3oaHme MU B cenbckom xo3ancrtee (9 knacc)
NHpopmaTurka: pelleHne 3agad no anroputmy

Brvonorna: marHuTbl

Paspen 4. CtpoeHue atoma u atoMmHoro sigpa (17 yacos)

PagnoakTMBHOCTb Kak CBMOETENbCTBO CIIOXHOIO CTpoeHus atoMoB. Anbda-, 6eTta- n ramma-uanyverHnd. OnbiTel Pe3epdopaa. AgepHas mogenob
aToma. PagmnoaktnBHble npespalleHnss aToMHbIX agep. CoxpaHeHue 3apsiAoBOro M MacCcoBOro Yncen npu 94epHbIX peakunax. KCrnepumMeHTarbHble
MeToAbl uccrnenoBaHus Yactuy. MpOTOHHO-HEWTPOHHAA Mogenb sapa. Puandeckum CMbICIT 3apsgoBOro M MaccoBoro udmcen. Maotonol. Npasuna
cMelleHns ons anba- n 6eta-pacnaga npu 94epHbIX peakumax. QHeprus ceBasmn Yyactuuy B sape. [enenune sgep ypaHa. LlenHaa peakuusa. ApepHas
3HepreTuka. Jkorormdeckne npobrnembl paboTbl aTOMHbIX anekTpocTaHuun. JosumeTpusa. MNepuog nonypacnaga. 3akoH paavoOakTUBHOrO pacnaga.
BrivsiHMe pagnoakTuBHbLIX U3MyYEHUN Ha XMBble OpraHn3mbl. TepMosigepHasa peakums. ctouHukn aHeprum ConHua v 3sess.

JlabopamopHbie pabomel.
6./13mepeHne ecTeCTBEHHOro (poHa A03MMETPOM
7. \3yyeHune penenus sapa atoMma ypaHa no ootorpadomm TPEKOB.

8. N3yyeHune TpeKoB 3apsiKeHHbIX YacTuL, N0 roToBbIM doTorpadousim.

WHTerpauusa npeameTos

"eorpadms: semneTpsceHnst 1 BynkaHbl (5 knacc), anbTepHaTMBHaA aHepreTuka
NHdopmaTuka: pelieHre 3agad no anroputMmy MOAennupoBaHue saepHbIX NpoLecCcoB.

Xunmus: nsotonel (8, 11 knacchl), pagMoakTMBHOCTL (8 kracc), onbiTel Pesepdopaa (11 knacc)
Buonorus: mytareHHble hakTopbl n3nyyenus (9, 10 knacc).

Paspen 5.CtpoeHue n asontouuss BceneHHon (8 yacoB)



CocrtaB, cTpoeHue un npoucxoxaeHne ConHevHon cuctemsl. MNnaHeTbl U Manble Tena ConHevHoln cuctembl. CTPOEHUE, M3NyYeHNe 1 3BOOLMS

ConHua n 3Be3a. CtpoeHne u apontoumsa BeceneHHon.

Yuutenb

Knacc

MpunoxeHwne k paboden nporpamme no ousmke

CamcbiknHa O.B

9A6.B.I

KonnuyectBo y4yebHbIx YacoB102 .

KonnyectBo y4ebHbIX YacoB B Hedento 34.

lMnaHMpoBaHWe COCTaBneHO Ha OCHOBE NporpaMmmbl Ans obweobpasoBaTenbHbIX WKOMN nNoa peaakumen E.M.N'yTHuK, A.B.MNepblwKkunHa..
Y4ye6Huk: A.B.lMepbiwkunH, E.M.IN'yTHUK. Puamka. 9kn. M.: Ipoda, 2014

no pusunke

Ha 2023- 2024 y4ebHbIV roa

KAJIEHOAPHO-TEMATUYECKOE NJIAHUPOBAHME.

Ne Pasgen Tema ypoka Kon-Bo Tun ypoka XapakTepucTukM OCHOBHbIX BUAOB Jata
ypoka yacos OEeaTenbHOCTU yyallmxcs nnax dakT
1 MatepuanbHas Todka. Cuctema oTcyérta 1 Ypok 3Hamp: YTO U3y4yaeT MexaHuka, ABe OCHOBHbIE

YCBOEHMS YacTUu 9TON HayKW1, MeXaHU4eCcKoe ABUXKEHUe,
HOBbIX ero onncaHwue ¢ nomotubio CO.
3HaHUN YMemb: onpenensaTb, B KakMx criydagx MOXHO
cyuTaTh TENO MaTepuanbHOW TOYKOWN.
2 MepemelyeHne 1 Ypok 3Hamb: onpeaeneHnsi nepemeLLeHns,
YyCBOEHUS TpaekTopuu, NyTU. YmMemsb: CTPOUTb BEKTOP
HOBbIX nepemeLLeHns, ero NPoeKkLun, onpeaensTb
3HaHWN 3HaK NpoeKUMn 1 onpenensitb KOOpAMHATHI
OBWXYyLLerocs Tena.
3-4 Onpepenexune 2 Ypok 3Hamb: NoHATME BEKTOPA, NMPOEKLMM BEKTOPA,
KoopAuHaThl ABUXKYLLLErocs Tena YyCBOEHWS MoAyIns BeKTopa.
HaBbIKOB U Ymemsb: HaxoauTb 1 pasnuyaTtb NPOEeKUUIo
YMEHUI BeKTOopa Ha BbI6paHHY0 OCb U MOAYIb
5-6 MepemelyeHne npu NPAMONIMHENHOM 2 Ypok BeKTopa.
paBHOMEPHOM ABUXEHUMW. npuMeHeHust | YMems: 3anucbiBaTb OPMYIbI: A
3HaHUR, HaxoXaeHUs NpoeKkuun 1 Moayns BekTopa
YMEHUA n nepemMeLlLeHus Tena, Ans BblYNCNEHNS
3aKoHbl HaBbIKOB. KoOpAvHaTbl ABMXKYLLLErocs Tena B nobon
B3aMMOJenCcTBM 3aflaHHbIl MOMEHT BPEMEHM;




A N OBMXEeHUA
TEN

— AOKa3blBaTb paBeHCTBO MOAYI1A BEKTopa
nepemMeLleHna np0|7|,u,eHHomy nyTn n nnowagn
nop rpacomMKkomM CKOPOCTY;

—CTpOMUTb rpadoukmn 3aBUCMMOCTHU

Vi = Vi(t)

7 MpsamMonuHenHoe paBHOYCKOPEHHOE Ypok 3Hamb: xapakTepuUCTUKM PaBHOYCKOPEHHOTO
OBWKEHNE., YCBOEHMUS OBWXKeHUs1, onpeaeneHne yCKopeHus, ero
HaBbIKOB U eauHNLbI.
YMEHUN. Ymemb: B NpUBEOEHHBLIX CUTYaLUsIX
onpegensaTb HanpaBfeHne yCKOPeHus,
BbIYMCMSITb YACNOBOE 3HAYEHUE, CKOPOCTH,
nepemMeLLeHns, NPUMeHATb PopMyny
- —
—_U — U
a=—-——
At
Ons peLleHns 3afad, BblpaxaTb
NoByo M3 BXOAALLNX B HUX BENUYMH
Yyepes ocTasibHble
8-9 CKOpOCTb NPAMONUHENHOTO Ypok Ymeme: 3anvcbiBaTtb hOpMyIbl
aBHOYCKOPEHHOTO ABUXEHMUSI. CBOEHUS -
P yHop Zasbmos " Vx Vox + Ayt
YMEHWI. 5 5 5
U =1v,+at
ynTaTb U CTPOUTL rpacmKN 3aBUCUMOCTU  Vy =
vi(t);
- pelaTb pacyeTHbIE U KayeCTBEHHbIe 3a4a4m
C NpUMEeHeHeM yKa3aHHbIX opMyI.
10-11 MepemelyeHne npy NPAMONIMHENHOM Ypok 3Hamb: pasnuyHble TUMbI 3aaad U
paBHOYCKOPEHHOM ABWXEHUU YCBOEHMUS OCOBEHHOCTY UX PELLEHUSI.
HaBbLIKOB 1 YMeTb: CTPOUTb rpadhmk CKOPOCTH OT BPEMEHM
yMEHUN. 1 peluatb TeopeTUYeckne 3agadm n no
rpadoukam, NPUBEAEHHBIM YYUTENEM;
odopmMIIATb pelleHne no obpasuy. Pewatb
pacyeTHble 3adadv ¢ NpUMeEHeHnem OopmyI:
sz — ngz a tZ
Sy =—F7F— — X
2a, x—x0+v0xt+
3aKoHbl ) 2
B3aMMOZECTBI o axt
S ¥ ABUKEHUS S T Voxt T
12-13 | TeN MNMepemelyeHne Tena npu Ypok 3Hamb: 3akoHomepHocTu [PY[] 6e3
NPSAMOMMHENHOM paBHOYCKOPEHHOM NPUMEHEHUS1 | HaYarbHOW CKOPOCTM.




14

15-16

17

18-19

3aKOoHb!
B3aMMOOENCTBMU

OBWKeHNn 6e3 HayanbHOW CKOPOCTMW. 3HaHUN, Ymems: pellaTb 3agayun Ha ypasHeHus MNPY[,
YMEHUA n YCIOBWS KOTOPbIX AaHbl B TEKCTOBOW UMK
HaBbIKOB. rpacomyeckon gopme, BbIMUCASATbL MOAYMb
BEKTOpa nepemMeLLeHusi, CoBepLUEHHOro
NPSAMONUHENHO
1 PaBHOYCKOPEHHO ABWXYLLMMCH TEoM 3a n-
0 CeKyHOy OT Havana ABWXEHUs1, M0 Moyt
nepemMeLLeHusi, CoOBepLUEHHOro UM 3a k-10
cekyHay
JlTabopaTopHas pabota Ne1 Ypok 3Hamb: npaBuna Thb, ncnonb3oBaHus
«UccnepgoBaHMe paBHOYCKOpPEHHOro npMMeHeHus1 | 0bopynoBaHus, NOPSAOK BbIMOMTHEHNWS
ABWXeHUs1 6e3 HaYanbHOW CKOPOCTU» 3HaHUN, paboThl.
YMEHUN " YmMemb: NpUMeEHATb Ha NpakTuKe NofnyvYeHHble
HaBbIKOB 3HaHU4, NpeacTaBnaTb pe3ynbTaThl
(NpakTnyeck | N3MepeHUn U BblYUCIIEHUI B BUAe Tabnuu, u
as pabora) rpacumkoB, no rpacumky onpenensaTb CKOPOCTb
B 3a[laHHbIn MOMEHT BpeMeHU, paboTaTb B
rpynne.
PelueHue rpacmyecknx sagay Ha Ypok 3nameb: 3HayeHne Bbibopa cMcTeMbl OTCHeTa.
NPSIMOSIMHEHOE PaBHOYCKOPEHHOE 0606LeHns Pasnuune B npumeHeHun cuctem otcyeTa.
OBWKEHNe n Ymems: xapaktepu3oBaTb pasnuyme onncaHunsi
cucTemMaTmsa | OBWDKEHWUSI NPy pa3nnyum B BbiGOpe CUCTEMBI
UMW 3HaHWI. | OTcYyeTa, CpaBHUBATb TPAEKTOpWM, MyTH,
nepemeLLeHns, CKOpoCTN MasiTHMKA B
yKa3aHHbIX CUCTEMax OTcyeTa, NMPMBOAUTb
npuMepbl, NOACHAKLLME
OTHOCUTENBHOCTb ABUXEHUSA
KoHTponbHas pabota Ne1 no teme Ypok 3Hamb: MeToabl peLleHns OCHOBHbIX 3a4ay.
"KuHemaTtuka KOHTpOINS U Ymemsb: NpuUMeHATb NorfyYeHHble 3HaHUA Ha
Koppekuum npakTuke
3HaHUR,
YMEHUI "
HaBbIKOB.
MepBbI 3akoH HbOTOHA. Ypok 3Hamb: NOHATUA NHEpPLManbHOW CUCTEMDI
YyCBOEHMSA OTC4Y€Ta, NHepumn, Macchl Tena;
HOBbIX opMynnpoBKYy NepBoro 3akoHa HeloToOHa;
3HaHWN. ycrnoBsue, NO3BOSOLLEE CUMTATb

nHepumansHon CO.

Ymems: npuBoguTb npumMepbl MCO, NosicHATS,
kakoe oTHoweHune nmeet UCO k nepsomy
3aKoHYy HbloTOHa pellaTb KayeCcTBEHHbIe
3a4a4u1 Ha NPUMEHEHNE NepBOro 3akoHa




20-21

22-23

24-25

26

27-28

29

30

A N OBMXEeHUA
TEN

3aKoHbI
B3aMMOOENCTBMU
1 U ABUXKEHUSA
Ten

HbtoTOHa.
YyebHo-no3HaBaTenbHas, o6LeKkynbTypHas

BTopow 3akoH HbtoToHa Ypok 3namb  copgepxaHve  3akoHa  HblOTOHa,
YCBOEHWS dopmyny, eguHuLbl M3MepeHust OU3NYecKnx
HOBbIX BenuunH B CW 3HaTb cogepxaHue TpeTbero
3HaHWN. 3akoHa HbloToHa, dopmyny, rpaHuLbl
TpeTunin 3akoH HbloToHa Ypok NPUMEHMMOCTM 3akoHOB HbloTOHA. YMeETb
YCBOEHWS CTPOUTbL YepTexu, MokasbiBas CuMbl, UX
HOBBbIX npoekumn. BbluMcnsTb ycKopeHue, cunbl U
3HaHWUN. NPOEeKunn cus.
Ymemb BbIMMCNATL PaBHOAENCTBYIOLLYIO CUY
n yckopeHue, ucnono3yqa |l 3akoH HbloToHa.
PasButne matremaTnyeckux pacH€THO-CYETHbIX
yyYeHumn
CeoboaHoe nageHue Tten Ypok [aBaTb onpegeneHue, NpuMBOAUTL MPUMEPSI,
NpMMeHeHns | onucbiBaTb cBOOOAHOEe nageHve. OnucbiBaTb
3HaHWN, [aHHOe [BWXEHWe C NOMOLLbI YypaBHEHUI
YMEHUI U pPaBHOYCKOPEHHOIO ABWMKEHUS.
HaBbIKOB. YMemsb peliatb 3agayn Ha pacdeT CKOpPOCTU U
BbICOThI NPy CBOOOAHOM MagaHuu
JTabopaTopHas pabota Ne2 Ypok 3Hameb: npasuna Tb, ncnonb3oBaHuns
«A3mepeHue yckopeHusi cBo6oaHOro npuMeHeHnst | 00opyaoOBaHUS, NOPSOOK BLINMOIHEHMS
nageHus» 3HaHWN, paboTbl.
YMEHUN 1 YmMemb: NPUMEHSATbL Ha NpaKTUKe MOfyYeHHble
HaBbLIKOB 3HaHWs, npeacTaBnATb pes3ynbTaThl
(MpakTnyeck | U3MEpPEeHUN U BblYUCNEHWA B BuAe Tabnuy u
as paboTa) rpadonkos, cobmpaTb YCTAHOBKY MO PUCYHKY.
3aKoH BCEMUPHOrO TArOTEHUS Ypok 3HaTb U yMeTb NPUMEHSITb MpPU  peLUeHUU
YCBOEHMUS 3a4a4  3aKkoH BCEMWPHOIO  TArOTEHUS MU
HOBbIX ycroBsusi ero NPUMEHNUMOCTH. YmeTb
3HaHWMA. BbIYMCMSTb FPABUTALMOHHYIO CUIY
YckopeHune cBo6OAHOro nageHus Ha Ypok 3HaTb hopmyny Ansa ycKopeHusi cBOOOAHOro
3emMne un npUMeHeHus | NageHns. YMeTb  pewartb  3agadu Mo
Opyrmx HebecHbIX Tenax 3HaHWN, N3y4YeHHON Teme
YMEHUN 1 M3 3aKkoHa BCEMUPHOrO TArOTEHUS
HaBbIKOB. BbIBOAUTbL hopmyny
G M
g R2
[BwxeHne Tena no Ypok 3Hamb npupogy , onpegenexHve
OKPY)XHOCTU C NMOCTOSIHHOW MO MOAYI0 YCBOEHWS KPVBOMNMHENHOIO ABWXEHWUS, NPUBOANTb
CKOPOCTbI0 HOBBbIX NpUMepbl; PU3NYECKYIO BENUYUHY, eOUHNLLY

1)




3HAHUN.

N3MepEHUsi Nepuoaa, 4acToTbl, YrI0BOW

31-32 PeweHne 3agay Ha aBmKeHNe no Ypok CKOPOCTU. BblunCcnATb LEHTPOCTPEMUTENBHOE
OKPYXXHOCTU NpUMMeHeHUs1 | YCKOpeHWe, onpeaensTb ero HanpasreHue.
3HaHUN, Ymems NpUMeHATL 3HaHUA Npuy peLleHnmr
YMEHUIN U COOTBETCTBYIOLLMX 3aau
HaBbIKOB.
33-34 Mmnynbc Tena. 3akoH coxpaHeHus Ypok 3Hamb: NoHATME uMmnynbea, ero 06o3HayeHme,
umnynsca npuMeHeHus1 | bakT coBMafEeHusi HanpaBneHns MMNyrnbca
3HaHWNA, HanpaBreHNeM CKOpPOCTU, (DOPMYINPOBKY
YMEHUN U 3aKOHa COXpaHeHust UMMNynbca, NpUMephbI
HaBbIKOB. NPUMEHEHMNS 3aKOHa.
Ymems: onpenenstb 06LLMIA MMNYTbC
CMCTeMbI A0 1 Nocre B3aMMOAENCTBMSA Ter.
Y4yebHo-no3HaBaTenbHas
35 PeakTtuBHoe gBwmxeHue. PakeThbl. Ypok 3Hamb: NpUHLMN PeakTUBHOIO ABMXEHUS,
YCBOEHMS YCTPOWCTBO PeaKkTUBHOIO ABUraTens,
HOBbIX ocobeHHOCTM pelleHus 3agay. C3, ycnosus
3HaHWNA. NX 3anycka Ha KpyroByto 1 anmnTUYECKYHo
opbuTbl.
Ymemb npvBOOUTb MNPUMEPbI  PEaKTUBHOIO
aBwkeHns. OnucblBaTb MPUHLMNLI OEACTBUS
pakeTbl. [lpyMeHATb TeopeTuyeckue 3HaHuS
ONs pewweHnst hnsmdecknx 3agau.
36-37 | 3aKoHbl . BbiBOA 3aKkOoHa coXpaHeHust Ypok 3Hamb: hopMynUPOBKY 3aKOHa COXpaHeHUst
B3aMMOJENCTBU | mexaHU4ecKon aHeprum 0600LeHusn MEeXaHWU4EeCKOM 3HEPIUM U ero
A N ABUXEHNA 7 MaTemMaTU4ecKylo 3anucb, rpaHuLbl ero
Ten cuctematmsa | MPUMEHUMOCTU, BUObI MEXAaHUYECKO SHEPTUHK,
LW 3HaHWI pasnuyHble cnocobbl 3anucK 3akoHa,
0COBEHHOCTU NPUMEHEHUS.
Ymemb: NpUMEHSITb 3HaHWS NpU peLLeHnn
TUNOBbLIX 3aga4
38 KoHTponbHas pabota Ne2 no teme Ypok 3Hamb: MeToabl peLleHns OCHOBHbIX 3a4ay.
"OCHOBbI AUHAMUKMN KOHTpORS u Ymemb: NPUMEHSITb 3HaHWSA NPU peLleHum
KOppeKLmu TUMNOBbIX 3a4a4 Ha 3aKOHbI ANHAMMWKN
3HaHUR,
YMEHUN n
HaBbIKOB.
39 KonebaTtenbHoe aBMXeHue. Ypok 3Hamb: NnoHATUSA KonebaTenbHOM CUCTEMBI,
CBobogHble konebaHus YCBOEHMS cBOobOOHbIX KonebaHui 1 ycrioBust Ux
HOBBbIX CyLLEeCTBOBaHMS; MaTeMaTU4eCKUn MasiTHUK,
3HaHWMNA. rapMoHU4Yeckune konebaHusl, BENNYUHbI,

XapakTtepusytoLune konebaHus.
Ymemb npuBoauTb NpUMepkl KonebaHui.




40-41

42

43-44

45-46
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MexaHunyeckune
konebaHua n
BOJSTHbI. 3BYK

MexaHunyeckne
konebaHua n

[BwxeHunn B npupoae n TexHuke. [laBaTb
onpeaeneHne napameTpoB KonebaHui.
YmMemb aHann3npoBaTb CpaBHUBATbL U
KnaccudunumpoBaTb BUAbl KonebaHui

BenuuuHel, xapaktepuayrowme Ypok 3Hamb: xapakTepucTmkn konebartensHoro
konebartenbHoe ABMXeHne yCBOEHMS OBWKEHNS.
HOBBbIX Ymemb onvcbiBaTb konebaHus Npy>KUHHOTO U
3HaHUN. MaTemMaTU4eCcKoro MasiTHMKOB. Mo rpaduky
onpeaenaTb Nnepuog, 4actoTy, amnnmTygy
konebaHui. Pa3BnBaTb arieMeHTapHbIe
pacyeTHO-CYETHbIE YMEHNS
JNlabopaTtopHas pabota Ne 3 Ypok 3Hamb: npaBuna Thb, ncnonb3oBaHus
"UccnepoBaHue NpUMeHeHns | 06opyLOBaHUA, NOPSAOK BbINOSHEHMS
3aBMCMMOCTHU Nepuoaa N 4acToTbl 3HaHWN, paboThl.
CcBOBOAHbIX YMEHMWIA U Ymemb: NpUMEHSTb Ha NpakTuke NosTyYeHHble
Korneb6aHu MasiTHMKa OT AJIMHbI €ro HaBbIKOB 3HaHWSA, NpeacTaBnAaTb pe3ynbTaThl
HUTN" (NpakTnyeck | N3MepeHUn 1 BblYUCIIEHUI B BuAe Tabnuu, n
as pabora) rpacoumkoB, paboTaTb B rpynne.
3atyxatowme konebaHus. BolHyxXaeHHble Ypok 3Hamb: NOHATUE rapMOHNYECKUX konebaHun;
kornebaHus YyCBOEHMS npeBpaLleHns 3Heprumn npu konebaTenbHbIX
HOBBbIX OBWKEHNSX.
3HaHUN. Ymems ornucbigams N3MeHEeHust n
npeobpas3oBaHnsi 3HEpPrun npu  konebaHusax
MPYXMHHOIO N MaTeMaTU4eCKkuX MasgTHUKOB
Ymemb O0OBbSCHAMb U MPUMEHSIMb  3aKOH
COXpPaHEeHUs1 3HepruM Ona  onpegeneHus
MOMHOW 3Hepruu konebnwulerocsa Tena.
Pe3oHaHc Ypok 3Hamb: NPpUYMHBI BO3HMKHOBEHMS pe30oHaHCca.
yCBOEHMSA Ymemb: 06bACHATb MPUYMHBI 3aTyXaHuWs
HOBBbIX cBobOAHbIX kKonebaHuiA, NPUBOANTL NPUMEPHI,
3HaHWN. nokasblBaloLLne Bpea 1 Nofb3y pe3oHaHca,
NPVMBOANTbL MPUMEPHI MOME3HbIX U BPEAHbIX
NPOSIBIIEHUI pe3oHaHca 1 MyTU yCTPaHeHUst
nocneaHux.
Y4yebHO-Nno3HaBaTenbHasi, 00WeKynbTypHas
PacnpocTpaHeHue konebanun B cpeae. Ypok 8Hamb: NOHATUSA BOMHbI, NONEpPeYHOn 1
BonHbl YyCBOEHMSA NPOAOSIbHON BOJTH, AMHBLI U CKOPOCTU BOJIHbI;
HOBBbIX opMynbl CBA3M MEXAY CKOPOCTLIO, ANMHON U
3HAHWUNA. YaCTOTOW BOJSHbI. YMemb: 00bACHATL NPUHLIAM
[OnnHa BonHbl. CkOpoCTb Ypok pacnpocTpaHeHnsa BOSTH B pasfnyHbIX cpeaax,

pacnpocTpaHeHWst BOMH

NnpUMEeHeHnsA

pewaTtb 3a4a4n Ha HaxoXgeHune BeJIn4uH,
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50
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BOJIHbI. 3BYK

MexaHuyeckne
konebaHusa n
BOJHbI. 3BYK

3HaHUN, XapaKkTepU3yoLLNX MEXaHUYECKNE BOJTHbI.
YMEHUN U
HaBbIKOB.
NcTouHukm 3ByKka. 3ByKOBbIE Ypok 3Hamb: onpeaeneHne 3ByKa 1 pasnuyaTtb ero
konebaHus YCBOEHMS XapaKTEPUCTUKMN.
HOBbIX YMemb: xapakTepu3oBaTb 3BYK, Kak
3HaHWN. NPOAOIBHYI0 MEXaHNYECKYIO BOSHY,
NpUBOAUTbL NPUMEPBLI UICTOYHUKOB
3BYKa; Crywatb goknag "YnoTpasByk u
MHpasByk B Npupoae, TEXHUKE U
MeanuuHe", 3agasaTtb BONPOCHl U NPUHUMATb
y4yacTtume B 06CyXOEHUN TEMBI.
BbicoTa, TeMbBp 1 rpOMKOCTb 3BYKa Ypok 3Hamb (husnyeckne xapakTepucTukn 3Byka:
NpUMeHeHns1 | BbiCOTa, TEMOP, FPOMKOCTb.
3HaHUN, YMemb: Ha OCHOBaHUKN YBUOEHHBIX OMbITOB
YMEHMWIA U BblABUraTb rmMnoTe3bl OTHOCUTENBHO
HaBbIKOB. 3aBMCUMOCTW BbICOTbI TOHA OT 4YacToThl, a
FPOMKOCTHU - OT amnnuTyabl konebaHui
NCTOYHMKA 3BYKA.
PacnpocTpaHeHue 3Byka. 3ByKOBblE Ypok 3Hamb: NPUYNHBI pacnpoCTpaHeHUs 3BYKOBbIX
BOJIHbI YCBOEHMS BOJIH B Cpeae; UX oTpakeHne; BO3HUKHOBEHNE
HOBbIX 3xa, NpakTU4YecKoe NPUMEHEHNe 3Toro
3HAHWUN. SABMNEHUS.
Ymemb: 06bACHATDL pasnuyne CKOpoCTeNn
pacnpocTpaHeHs 3ByKa B pas3fnUYHbIX cpeaax,
NpUBOLMTbL MPUMEpPhI SBIIEHUIA, CBA3AHHLIX C
pacnpocTpaHeHMEM 3BYKa B PasfnyHbIX
cpenax, NpMMEeHATb Ha NpakTuke NonyyYeHHble
3HaHWUS.
OTpaxeHue 3Byka. 3BYKOBOW Ypok 3Hamb: NpHLMNbI BO3HUKHOBEHNS 3XO,
pe3oHaHc. NHTepdepeHums 3ByKa. YCBOEHMS NPUYUHBI BOSHUKHOBEHUSI 3BYKOBOIO
HOBbIX pe3oHaHca.
3HaHUN. Ymems: xapaktepun3oBaTb ABreHne
OTpa)KeHUs 3Byka U pe3oHaHca
Ob6bsACHATL HabnogaeMbI OnbIT MO
BO30YXOEHU0 konebaHui ogHOro kKaMmepToHa
3BYKOM, UCMYCKaeMbIM APYrMM KaMepPTOHOM
TaKOW >Xe 4acTOoThl
KoHTponbHas pabota Ne 3 no teme Ypok 3Hamb: meToabl peLeHns OCHOBHbIX 3a4au.
"MexaHu4yeckne KoneéaHusi u BONHbI" KOHTPOSISA U YMembpelwate 3agadM Ha MexaHu4eckue
KoppeKkuumn konebaHmsa w©n BonHbl. 3BYyK. [lpumeHsaTb
3HaHWN, TEOpETUYECKNE  3HAHWA  ONsa  peLleHus
YMEHUN U dunsmyeckmx sagav

HaBbIKOB.
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56-57
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59-60

61

62

OneKkTpomarHmT
Hoe none

MarHuTHoe none Ypok 3Hamb: UCTOYHWUKN N MHAMKATOPbI MarHUTHOTO
YyCBOEHMSA nons; cyTb runoTessl AMNepa; NoHATUS
HOBbIX MarHUTHbIX IMHUA, OQHOPOLHOIO U
3HaHWNA. HEeO4HOPOAHOIO MarHUTHLIX NOSEN.
Ymemb: 06bACHATL ONbIT ApcTeaa,
n3obpaxaTb MarHMTHOE MNose Npy NOMOLLM
MarHUTHbIX NIMHWIA, AenaTb BbIBOAbI O
3aMKHYTOCTM MarHuTHbIX JIMHUA 1 00
ocnabnenun nonsi ¢ yganeHnem ot
NPOBOLHUKOB C TOKOM
HanpaeneHne Toka n HanpaBneHne Ypok 3Hamb: HanpaBneHWe NMHUIA MarHUTHOro Nons
NNHWIA ero YCBOEHMS MO>XHO OMpeAennTb No HarnpaBEHNO TOKa B
MarHMTHOro nons HOBbIX NPOBOOHUKE MPUX NOMOLLM NpaBuna bypasymka.
3HaHUN. Ymems: npuMeHATL NpaBuno Npason pyku npu
peLleHnmn 3agau.
OB6HapyXeHne MarHUTHOro Ypok 3Hamb: marHuTHOE none co3gaércs
nons no ero AeWCTBUIO Ha SMEKTPUYECKUN yCBOEHMS 3NEKTPUYECKMM NONEM N OOHapyXmMBaeTcs no
ToK. [NpaBuno HOBBbIX €ro AefCTBUIO Ha 3NEKTPUYECKUIA TOK.
NeBON pPyKu 3HaHUN. Ymems: npuMeHATL NpaBuno Neson pyku npu
peLleHnn 3agad, onpeaenaTb HanpaBrneHue
CUnbl, JENCTBYIOLLEN Ha ANEeKTPUYECKUN
3apsag, OBWXKYLLMINCS B MarHUTHOM More, 3Hak
3apsgam
HanpaBlieHne ABWXEHUsI YacTuLbl.
MHOyKuMs MarHUTHOro Nonsi. Ypok 3Hamb: NOHATNE MArHUTHbIX NIUHWUA,
MarHuTHbIA MNOTOK YCBOEHMS MarHUTHOrO NOTOKA; MarHMTHasa MHAYKUNS —
HOBbIX BEKTOPHAasi XapakTepmMCcTuUKa MarHMTHOMO MOJs;
3HaHWMNA. €[MHULbI MarHUTHOW MHOYKUUWA U MarHUTHOrO
noToka.
Ymeme:
OaBaTtb onpeneneHns MarHUTHOM MHOYKLUMK,
ncnonb3ys 3akoH Amnepa
AsneHue Ypok 3HaTb: CyTb ABMNEHMNS 3NEKTPOMArHUTHON
3MEKTPOMAarHUTHON UHOYKLUK YCBOEHMS NMHOYKUUK, onbiTel Papages.
HOBbIX Ymemb: OObACHATbL BAXXHOCTL SABINEHUS
3HaAHUN ANEKTPOMArHUTHON MHOYKUNN.
NabopaTtopHas pa6oTta Ne 4 "UsyueHune Ypok 3Hamb: npaBuna Thb, ncnonb3oBaHus
AABNEHUS 3NeKTPOMarHUTHOM NpUMeHeHus | 06opyLOBaHUA, NOPSAOK BbINOSHEHMS
MHAayKuumn" 3HaHUN, paboThbl.
YMEHUN " Ymemb: NpoBOAWTL UCCNEAOBATENbCKUN
HaBbIKOB 3KCMNEPUMEHT MO U3YYEHUIO SIBNEHMS
(MpakTuyeck | anNeKTpoOMarHUTHOW MHOYKLWUW; aHanManmpoBaTb
as pabora) pe3ynbTathbl

QKCNEpPMUMEHTA N AesnaTtb BbiIBOObI.
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66-67

68-69

70-71

72-73

74

OneKkTpomarHumT
Hoe none

HanpaBneHne UHOYKLUMOHHO- Ypok Ymemsb: 06bACHATL PU3NYECKYIO CYTb
ro Toka. Mpasuno JleHua YCBOEHMS npasuna JfleHua u popmynuposaTb ero;

HOBBbIX NpUMeHsTbL NpaBuno fleHua n npasuno

3HaHWN npaBon pyku Ans onpeaeneHnst HanpaeBneHus
WMHOYKUWMOHHOIO TOKa.

fBneHne camonHayKUMK Ypok 3Hamb: pusnyeckyto CyTb SBNeHus

yCBOEHUSA caMoVHAYKLNN

HOBBbIX Ymemb: 06bACHATL ABNEHne

3HaHUN CamounHgyKumm

MonyyeHne n nepegaya NnepemMeHHOro Ypok 3Hame: onpegeneHe nepemMeHHoro Toka,
ANEKTPUYECKOrOo TOKa. NPUMEHEHUST | YCTPOWCTBO M NPUHLMN paboThbl
TpaHchopmaTtop 3HaHUN, 3AMEKTPOMEXaHNYECKOTo MHAYKLWOHHOIO

YMEHUN n reHepaTopa, NPUHUMN AeNCTBUA

HaBbIKOB. TpaHcdopmaTopa 1 ero npMMeHeHe.
Ymemb: NPUMEHSITb MOJTyYEHHbIE 3HAHMS B
peLLeHun rpadmyecknx 3agay, HasbiBaTb
cnocobbl yMeHbLLEHMWS NOTEPb
3NEKTPOIHEPTNN Nepefade ee Habonblune
pacCcTOsHUS.

OnekTpomarHuTHoe norne. Ypok 3Hamb: NOHATUSA 3MEeKTPOMarHUTHOrO Nors,
OneKkTpoMarHuUTHbIE BOJHbI NPUMEHEHUS | BUXPEBOrO NONS, 3NeKTPOMarHUTHON BOSHbI 1
3HaHWN, €€ XxapaKTepucTuK; AnanasoHbl LwKasbl

YMEHUN U 9NEKTPOMAarHUTHbIX BOSH.

HaBbIKOB. Ymems: onucbiBaTb MexaHn3Mm obpasoBaHust
3NEKTPOMAarHUTHbIX BOJSTH, ONMPAasicb Ha
rmnoTesbl MakcBernna o6 3rekKTpoMarHMTHOM
none. O6bACHATbL Ha OCHOBE
aneKkTpomarHuTHon Teopum Makcsenna
npupoay ceeTta.

KonebaTenbHbIN KOHTYP. Ypok 3Hampb: 0c06EHHOCTN BO3HMKHOBEHMS
Mony4yeHne anekTpoMarHUTHbIX konebdaHum NPUMEHEHUs | SNEKTPOMarHUTHbIX konebaHun B

3HaHUN, konebatenbHOM KOHTYpe, bopmyny TomcoHa.

YMEHUN U Ymems: nzobpaxatb 3neMeHThbl

HaBbIKOB. konebaTenbHOro KOHTypa Ha cxeme
3NEKTPUYECKON Lenu, ONMCbiBaTb NPOLIECCHI,
NMPOUCXOASALLME B HEM,
pewartb 3aga4v Ha cpopmyny TomMcoHa.

OnekTpomarHuTHas npupoaa cseta Ypok 3Hamb: anekTpomMarHMTHy NpUMpoay CBeTa,
nNpMMeHeHus1 | NoHATMe hoToHa, Aucnepcum ceeTa.
3HaHWN, Ymems: xapaktepu3oBaTb BNNsSHME

YMEHUA n 3ANEKTPOMAarHUTHbIX U3NYYEeHUA Ha XuBble

HaBbIKOB. opraHusmbl, 06bACHATL CyTb U AaBaTb
onpefeneHue ABneHus AMCnepcum.

JlabopaTtopHas pa6oTta Ne 5 Ypok 3rname: npasuna Th, ncnons3oBaHus




Ha6nopgeHne NpUMeHeHus | 06opyLOBaHUA, NOPSOOK BbINOSHEHMS
CMJIOLWWHOrO U JIMHEeNYaTbIX CNEKTPOB 3HaHWN, paboTbl.
ucnyckaHmsa" YMEHU n Ymems: Habntogatb CANOLWHON U NMHeNYaTble
HaBbIKOB CMEeKTpbl UCMYyCKaHUs;
OnekTpoMarHnt (NpakTnyeck | HasbiBaTb ycrnoBus obpas3oBaHns
Hoe none asa pabora) CMMOLLHbIX W NIMHENYaTbIX CNEKTPOB
ucnyckaHus; pabortatb B rpynne.
75-76 MornoLieHne n ncnyckaHe Ypok 3Hamb: TUMNblI ONTUYECKNX CMEKTPOB, METOL,
cBeTa aToMamu. 0600LeHus crekTparnbHOro aHanmsa, noctynartbl bopa.
MponcxoxaeHne NMHenvaTbIX CeKTPoB. " Ymems: popmynupoBatb noctynatel bopa,
cucTematmsa | MPUMEHATb METOZ CNeKTparnbHOro aHanusa;
UUK 3HaHMIA. | paboTaTtb C 3a4aHusIMUK, NPUBEAEHHBIMU B
pasgene "Wtoru rnaebl”
77 KoHTponbHas pabota Ne4 no teme Ypok 3Hamb: meToabl peLeHns OCHOBHbIX 3a4au.
"dnekTpomMmarHuTHoe none" KOHTpOINS U Ymemsb: NpUMeHATb NofyYeHHble 3HaHUA Ha
KoppeKuunn NpakTuKe.
3HaHWUMN,
YMEHUN U
HaBbIKOB.
78-79 PaawnoaktnBHocTb. Mogenu atomoB Ypok 3Hamb: yicnoBoe 3HaveHue 3apsga
YCBOEHMS 3MEKTPOHA, COCTaB pagnOaKTUBHOIO
HOBbIX N3Ny4eHNsI U ero KOMMOHEHTOB, UX CBOWCTBA;
3HaHWN nnaHeTapHas Mogernb atoma, pasMmep siapa
aTtoMa CpaBHUTENBHO C pasMepamMu
3NEKTPOHHON 060104KM.
Ymemsb: no Tabnuue MeHgeneesa
onpenenaTb 3apsgbl Saep aToMoB
XUMUYECKMX SNIEMEHTOB, ONUCHLIBaTbL X044
onbiTa Pesepdopaa.

80 PagnoakTmBHble NpeBpaLLEHNS aTOMHbIX Ypok 3Hamb: HOBbIN CNOCOD NONy4YeHUsT SHEPTK,
CtpoeHue aaep YCBOEHMS OTKPbITbIN NP1 HAbNAEeHWUM AeneHus agep
aTtoma u HOBbIX ypaHa, BO3MOXHble HeyrnpaBnsemble
aToMHOro sgpa 3HaHUN nocrnencTBus 3TOro ABNEHUS.

YMmemb: 06bACHATb CYyTb 3aKOHOB COXPaHEHMUs
MacCOBOro YMcna v 3apsga npu
pagnoaKkTUBHBLIX MpeBpaLLEHMAX; MPUMEHATb
3TW 3aKOHbI NPW 3anncu ypaBHEHUIN SOEPHbIX
peakuun.
MpuMeHsTb TeopeTUYecKne 3HaHNa ans
CUMBOJTMYECKON 3annch S0epHbIX peakuni
81-82 3KcnepuMeHTanbHble MeToabl Ypok 3Hampb coBpeMeHHble MeToAbl OOHapPYXeHWs U
nccrnegoBaHns YCBOEHMS NUCCNeooBaHMUs  3apsbKEHHbIX  Yactuy, W
yacTtumu HOBbIX SOEpHbIX  npeBpaweHun. 3HaTb  UCTOPUIO
3HaHUN OTKPbITUS NPOTOHA U HEWTPOHA




83-84

85-86

87

88-89

90

91

CtpoeHue
aToma u
aTOMHOro siapa

Ymemb: onucbiBaTb COBPEMEHHbIE METOAbI
obHapyxeHusa n uccneaoBaHus 3apsKeHHbIX
YacTuu U a0epHbIX NpespaLlleHnii, pabotaTb C
TEeKCTOM, NpeacTaBnATb pesynbTaThl paboTbl B
Buae tabnuubl.

CoctaB aToMHOro aapa. AgepHsle cunol Ypok 3Hamb: cocTaB aTOMHOrO siapa, U30Tonbl,
YCBOEHMS NCTOPUIO OTKPLITUSI NPOTOHA U HEMTPOHA
HOBBbIX Ymemb: NpMBOANTL NPUMEPHLI MPUMEHUMOCTH
3HaAHWUN N30TOMOB B HAPOHOM XO3SMCTBE, OOBACHATD
(PM3NYECKMIA CMbICIT NOHATUIN: MaccoBoe 1
3apsiA0BOE YKcna, NPUMEHATb 3aKOHbI
COXpaHeHUs MaccoBOro Yucra v 3apsga ans
3anvcu ypaBHEHUIN SAEPHbIX peakuui.
OHeprus ceasn. [ledekt macc Ypok 8Hamb: HOBbIN B B3aUMOLENCTBUSA
npuMeHeHus | (sgepHoe) u ero ocobeHHOCTU; CMbICH
3HaHUN, CNOBOCOYETaHUS «AedeKT Maccy.
YMEHUA n Ymems: HaxoguTb  SHEpruio  CBA3M MO
HaBbIKOB. dopmyne OWHLWITeNHa, AedekT mace, pellaTb
3afjlayn Ha HaxoXOeHue JHeprum CBA3N Uu
Jedpekta macc
Na6opaTtopHas pab6oTta Ne 6 "U3yuyeHune Ypok Ymems: onuceiBaTh npouecc aeneHvs sgpa
AeneHvs sigpa atoma ypaHa no NpMMEHeHWs1 | aToma ypaHa, 06bACHATb PU3NYECKNIA CMbICTT
¢doTorpacdmmu TpekoB" 3HAHWUMN, NOHATUI: LenHasa peakuus, Kputudeckas
YMEHUI n mMacca;
HaBbIKOB HasblBaTb YCIOBUS NPOTEKaHUS
(NpakTnyeck | ynpaBrsieMon LenHowm peakumuu;
asa pabora) paboTaTtb C TEKCTOM
AnepHbii peaktop. ATOMHasi aHepreTuka Ypok 3Hamb: hakT «yKpOLLEHUA» SAEPHON SHEPTUN.
YCBOEHMS Ymemb: 06bACHATb NPUHLMN OENCTBUSA
HOBbIX SNEpPHOro peakTopa; NPMMEHSATb NOMyYeHHbIe
3HaHWN 3HaHUA Npu pelleHnn 3agad, Ha3biBaTb
npevmyllecTsa u
HepocTaTkm ASC nepen Apyrmmun Buaamm
ANEKTPOCTAHLINN.
JNlabopaTopHas pabota Ne 7 Ypok Ymemb ncnonb3oBatb A03UMETP ANs
"A3mepeHune ecTeCTBEHHOro NPUMEHEHNST | N3MEPEHNS MOLLIHOCTU A03bl PaAMOaKTUBHOMO
paguaumoHHoro ¢oHa no3mmeTpom” 3HaHUN, c¢oHa
YMEHUN n
HaBbIKOB
(npakTnyeck
as pabora)
Na6opaTtopHas pa6oTta Ne 8 "U3syueHune Ypok Ymemsb: paboTtatb C TEKCTOM, aHanmM3npoBaTh:
TPEKOB 3apsKeHHbIX YacTuL, No NPUMEHEHUA | NONyYeHHY MHOPMaLIMIO U3 TEKCTa,
rotoBbIM ¢hoTorpacduam” 3HaHURN, doTorpacmm TpeKoB 3apsXKeHHbIX YacTul,




YMEHUN U paboTaTb C 3agaHusAMun, NpUBegEeHHLIMU B
HaBbIKOB pasgene "rtoru rnasbl".
(npaktnyeck | NHdopmaumoHHas, KOMMYHUKaTUBHAS
as pabora)
92-93 Brvonornyeckoe gencrene paguaumu. Ypok 3Hamb: usmyeckne BENUYMHBI
3akoH paguoakTMBHOro pacnaga YCBOEHMS nornoLeHHasa o3a usnyyeHus, koappuumeHt
CtpoeHue HOBBbIX KayecTBa, 3KBMBanNeHTHas 4o3a, nepuoa
aTtoma u 3HaHWI nonypacnaga; 3akoH paguoaKTUBHOrO
aTOMHOro fapa pacnaga; o npobrnemax aTOMHOW SHEPreTuku
B Poccun.
Ymemsb: npuBoauTb HEOCMOPUMbIE haKTbI O
HeobX0AMMOCTU NCMONb30BaHWSA SAEPHON
3HEpPrnn 1 cobnogeHnn NpaBnn TEXHUKK
6e30nacHOCTU Npu €€ UCNoSb30BaHUU.
94 KoHTponbHoe TecTupoBaHue No Teme Ypok 3Hamb: MeToabl peLLeHns OCHOBHbIX 3a4ay.
«CTpoeHMe aToma M aTOMHOro sigpa» KOHTpOMNS u Ymemb: NpUMEHSITb NOSyYEeHHbIe 3HaHUA Ha
Koppekuuu npakTuKe.
3HaHWUN,
YMEHUN U
HaBbIKOB.
95 CocTaB, CTpOEHUe 1 NpoUCXoXaeHne Ypok -Habntogate cnangsl unu cdoTtorpacum
ConHe4vHon YCBOEHUSA HebeCHbIX OObEKTOB,;
cucTeMbl HOBbIX -HasblBaTb rpynnbl 0OBbLEKTOB, BXOAALLUX B
3HaHWN ConHe4Hylo cuctemy;
-NPMBOAUTL NPUMEPHI U3MEHEHNS BUAA
3Be3gHoro Heba B TeYEHME CYTOK.
96-97 | CtpoeHue n Bonblne nnaHeTbl CONHEYHON CUCTEMBI Ypok CpaBHuBaTh NnaHeTbl 3eMHON rPymnnbl;
aBonouns YyCBOEHWS nnaHeTbl-rUraHThbl;
BceneHHon HOBbIX -aHanu3nposaTb doTorpadum unu cnanapl
3HaHWN nnaHer.
98 Manble Tena ConHe4yHon CUCTeMbI Ypok OnuckiBaTb dhoTorpadun manbix Ten
YCBOEHUSA ConHeyHon cMCTEMBI.
HOBBbIX
3HaHWN
99- CTtpoeHue, usnyyeHue u Ypok Ob6bACHATL PUnveckme nNpoLecchl,
100 apontounsa ConHua u YCBOEHMS npovcxogsawme B Hegpax ConHua
3Besq HOBbIX 1 3Be3p;
CtpoeHve un 3HaHW -Ha3bIBaTb NPUYMHbI 0Opa3oBaHNs
3Bornoum nateH Ha ConHue;
BceneHHon -aHanuanpoBaTh oTorpadum CONHEYHOM
KOPOHbI 1 06pa3oBaHnin B HEN.
101- CTpoeHue 1 aBontoums BeceneHHom Ypok OnucebiBaTh TPU MOAENM HECTALMOHAPHOM
102 YCBOEHUS BceneHHon, npeanoxeHHble PpugmaHomM;




HOBbIX -00BbSICHSATb, B YEM MPOSIBNSETCA
3HaHUN HecTaunoHapHocTb BceneHHow;
—3anucbiBaTb 3aKkoH Xabbna.




KonmyecTBo KOHTPONbHbLIX paboT, NpakTuyeckasl 4acTb

HeTBepTb
I Il 1] \Y, loa
Bug paboTb
KoHTponbHas 1 1 2 - 4
paboTa
JlabopaTtopHas 2 1 2 3 8
paboTa

JTabopaTopHbie paboTbl

[aTta Ne Tema

1 WccnepoBaHme paBHOYCKOPEHHOIO ABMXKEHUS 6e3 HavyanbHOM
CKOPOCTH.

2 N3mepeHune yckopeHusi cBob6ogHOro nageHus.

3 WccneposaHue 3aBUCMMOCTY Nepuoaa U 4acToTbl CBOOOAHbBIX
konebaHnn MasTHWKA OT ANWHbBI €r0 HUTW.

4 M3yyeHune aBneHna sanekTpoMarHMTHON MHOYKLUMN.

5 HabntogeHne cnnoLwHOro n iMHenyaTbiX CNEKTPOB UCMYCKaHWS.

6 N3mepeHune ectecTBEHHOrO oOHa JO3NMMETPOM

7 N3yyeHne neneHus aapa atoma ypaHa no potorpacun Tpekos.

8 M3yyeHune TpekoB 3apsKeHHbIX YacTuL, MO roToBbIM dOTOrpadomsam.

KoHTponbHble paboTbl

[aTta Ne Tema
1 KnHematuka
2 OcHOBbI AMHaMUKK
3 MexaHunyeckne konebaHmsi 1 BOSHbI
4 OneKkTpomarHMTHoe none
Peanusauusa permoHanbHOro KOMNOHeHTa
HanpaBneHue Homep ypoka Tema ypoka KonuyecT
peanusauumn B BO MUHYT
TemaTnyecko
M
nyaHUpPOBaHMU
"
3Jkonorunyeckoe 29 YckopeHue cBo60gHOro nageHuns Ha 25
3emne ngpyrmx HebecHbIX Tenax
33,34 Mmnynbc Tena. 3akoH coxpaHeHust 35
nmnynbca
35 PeaktnBHoe aBmxeHune. PakeThbl. 20
45,46 Pe3oHaHC 25
52,53 OTpaxeHue 3Byka. 3ByKOBOMPE3OHAaHC. 30
WHTepdepeHUma 3ByKa.
55 MarHnTHoe none 15
58 O6HapyxeHne MarHUTHOro Noss No ero 25
OENCTBUIO Ha 9NEKTPUYECKUIN TOK.
[MpaBnno neBon pykn
59,60 MHaykumsa marHuTHoro nonsg. MarHUTHbIN 15




NOTOK
66,67 [MonyyeHue n nepegaya nepeMeHHoro 25
3JIEKTPUYECKOro Toka. TpaHcdopmaTop
70,71 KonebatenbHbIi KOHTYP. [onyyeHune 15
3NEeKTPOMarHUTHbIX KonebaHnm
72,73 OneKkTpomarHMTHasa npupoga ceeta 35
78,79 PagunoaktnsHoctb. Mogenun atomoB 15
80 PagnoaktnBHble npeBpaLleHsi aTOMHbIX 25
agep
81,82 JKcnepuMeHTanbHble MeToab! 40
nccnegoBaHna YacTtul
88,89 AnepHbin peakTop. ATOMHas aHepreTuka 40
90,91 Buonorunyeckoe gencreve paguaumn. 35
3aKOH pagMoaKkTMBHOro pacnaga
UTOrO: 420
MMH.(74)
MNMepeyeHb y4eOHO — MeTOANYECKOro obecrneyeHus.
PekomeHayemas nutepartypa.
1. ®dusmka: Yueb.ana 9 kn. obweobpasosart. yupexaeHuin / MNepbiwkuH A. B, MNyTHUK E. M-

M.: Opodpa, 2014./

2. dusuka -9: angakTUyeckue matepuansl : yyebHo-meTogmdeckoe nocobue /A.E.MapoH, E.A.MapoH
—M.: Opoda, 2009./

3. OnopHble KOHCNEKTbI U pa3HOYPOBHEBbLIE 3aaHus: k y4ebHuKy A.B. MepbiwknHa, E.M. T'yTHIUK
«®usumka. 9knaccr: / E.A.Mapon- Cl16.: OO0 «Buktopusa nntocy, 2010./

4. OnopHble KOHCMNEKTbI U anddepeHUMpoBaHHbIe 3aaum: k y4e6HuKy A.B. MNepbiwknHa, E.M. MN'yTHMK
«®usumka. 9knaccy: / KO.C.Kynepwrenn- Cl16.: BXB-IMNetepbypr, 2009./

5. KoHTponbHble U camocTosiTENbHbIE paboTbl No dusnke: k ydebHuKy A.B. MepblwkmHa, E.M. MyTHUK
«®usuka. 9knace»: /YMK O.W. N'pomueBa- M.: JksameH, 2010./

6. TecTbl o usnke: k yuebHuky A.B. MNepbiwkmHa, E.M. MN'yTHWK «dunsmka. 9knaccy: /YMK O.U.
MpomueBa- M.: Qk3ameH, 2010./

7. KoHTponbHO-M3mepuTenbHble MaTepuansl. Puanka: 9 knacc: k y4ebHuky A.B. MepblwkmHa, E.M.
M'yTHUK «dunsuka. 9knaccer»: / H.N. 3opuH.-M.: BAKO, 2011./

8. TMoypouHble pa3paboTku no usmke: k y4ebHuky A.B. MepbiwkuHa, E.M. IN'yTHMK «Puanka. 9knaccey:
/ B.A.Bonkos.-M.: BAKO, 2004./

9. dwusuka: 9 knacc: TeCToBble 3a4aHUS K OCHOBHbIM y4yebHukaMm: paboyast TeTpagb. / H.W. 3opuH —
M.: Qkemo, 2009. (ABC.Bce yposHu EIM3)

10. ®nsunka-9. PasHoypoBHEBbLIE CAMOCTOATENbHbIE U KOHTPOSbHbIE paboThl./J1.A. Kupuk — M.:
Nnekca,2006./

11. dpoHTanbHble NabopaTopHble 3aHATMSA Mo umaunke B 7-11 knaccax obuweobpasoBaTenbHbIX
yyupexaeHun: knura ansa yumtens /B.A.bypos, HO0.U. vk n gp.- M.: MNpoceeLleHue:
YY4yeObH.nut.,1996./

12. dusuka: 9 knacc: KOHTponbHble paboTbl B HOBOM dpopmate. /WN.B.MogoBs.-M.:MHTennekT-
ueHTp,2011/

13.El3: war 3a warom. ®usmka.7- 9 knaccol /A.U.HypmuHckuin, .. HypmuHckuin, H.B. HypmuHckas.-
M.: Opodcpa,2011/

14.dunsmka. 9 knacc. PasHoypoBHEBbIE CAMOCTOSITENbHbIE U TEMATUYECKNE KOHTPONbHbIE PaboThl Ans
nogrotosku k N'MA /MN.A.Knpuk, A.N.HypmuHckuin.-M.: Nnekca,2012./

15. dusuka. 9 knacc. NMA. Skcnpecc-anarHoctuka. /C.H.JomHuHa.- M.: HaunoHanbHoe obpasoBaHue,
2012./

16. dusuka. Yunmcs pelaTb 3agadn. 9 knacc./lNankosa UN.N.— CIM6.:6XB-MNeTepbypr,2012./

17.dusmnka. 9 knacc. MNMA. Okcnpecc-guarHoctuka. /B.B.MBaHoBa- M.: N3gatenbcTBo «3OK3aMeH»,
2014./




18.KoHTponbHble paboTbl No uanke [ns OCHOBHOM wWwkonbl. 7-9 «knaccel /W.M.[enbdgrar,
N.10.HeHawes, M.A.lNeTpakoBa. -M.:JIEKCA,2013./

19.®usmka: 9 knacc: KOHTPOsIbHO-M3MepUTenbHble MaTepuansl /C.B.BobowurHa.-M.: N3paTenbcTBo
«QK3ameHy», 2014./

20.du3uka. dunarHocTnyeckne paboTbl Ansi NPOBEAEHMST NMPOMEXYTOYHOM aTtTecTauun. 7-9 knacchbl.
/ O.N.Neb6epesa, H.E.Nypeukas. -M.:.BAKO,2013/

21.C6opHuk 3agady no pusuke: rmapoctaTuka. 7-11 knaccol. -M.: BAKO,2016.

22.CO6opHUK TeCTOBbIX 3aaaHuii no gusnke. 9 knacc/ H.K.XaHaHoB, T.A.XaHaHoBa. -M. BAKO,2016.

23.KomnnekcHas TeTpagb Ans KOHTpons 3HaHui. dusmka. 9 knacc./U.M.lenbdratn, U.K0.HeHawes.-
M.:ApkTtu;benrpaa:PaHok,2017
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