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| HOACHUTEJIBHASA 3ATIMCKA

[enu nzydyenus pusmku:

. nproOpeTeHNE NHTEpEeca U CTPEMIICHHSI 00yUJaoIUXCsl K HAYYHOMY U3YYSHHIO TPUPO/IbI, PA3BUTHE UX WHTEIUIEKTYabHBIX U TBOPYECKUX
CIIOCOOHOCTEMN;

. pa3BUTHE NMPEICTABICHUN O HAYYHOM METO/IC TO3HAHMS U (POPMHUPOBAHHUE UCCIICOBATEILCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHHSIM;

. dbopMHUpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3yIbTaTa U3YUEeHUS OCHOB CTPOCHHS MaTepuu B PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

. (dopMupoOBaHUE MPECTABICHUH 0 POy (GU3HUKH I Pa3BUTHS APYIHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

. pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oymyried mpodecCHOHAIBHOW ACSITEIIbHOCTH, CBSI3aHHOW C (DM3WKOM, MOATOTOBKA K

JanbHenIeMy 00y4eHHI0 B 5TOM HaIPaBIICHUH.
JlocTikeHne 3TUX 1eJIel TPorpaMMBI 1o (pu3HKe Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs 00eCTieunBaeTCs PEUICHHEM CIEAYIOIINX 3a/1a4:

. npuoOpeTeHre 3HAHUNW O AMCKPETHOM CTPOEHUH BEIIECTBA, O MEXAHWYECKHX, TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SABJICHUSIX;

. PHOOpPETCHIE YMEHUI ONMUCKHIBATH U OOBSICHATH PU3NICCKHE SBIICHUS C UCIIOIB30BAHUEM ITOJTYICHHBIX 3HAHHIA,

. OCBOEHHE METOJIOB pElIeHHS NPOCTEHIINX pacd€THBIX 3aJad C UCHOJb30BaHUMEM (U3HUECKUX MOjeeH, TBOPUYECKUX U
MPaKTUKOOPUEHTHUPOBAHHBIX 337a4;

. pa3BUTHE YMEHUI HAOIOIaTh MPUPOTHBIC SBICHUS U BBIMOIHSTH OMBITHI, 1a00paTOpHbIE pa0OThI U SKCIIEPUMEHTATBHBIC UCCIICTOBAHMS
C UCIIOJIb30BaHUEM U3MEPUTENIbHBIX TPHUOOPOB;

. OCBOEHUE MPUEMOB pabOThI ¢ MHGOpMaIHel PU3NIeCKoro coaepKaHus, BKIOYas HH(HOPMAIIUIO O COBPEMEHHBIX JOCTUKEHHIX (DU3HKH,
aHAJIN3 U KPUTHUYIECKOE OIICHUBAaHKUE WH(OpMAITUH;

. 3HAKOMCTBO cO cepamu TpoPecCHOHATEHON AeATETLHOCTH, CBI3aHHBIMU C (PU3HKOM, 1 COBPEMEHHBIMH TE€XHOJIOTHUSMU, OCHOBAHHBIMH

Ha JOCTIKEHUAX (PU3UICCKON HAYKH.

Ha uzyuenue ¢usuku (6a30Bblif ypoBeHb) orBonuTcs 17 yacos: (0,5 gaca B Hezemio).

Peanuzarus yueOHOM mporpaMMbl 00€CTIeUnBaCTCsl y9eOHUKAMMU:

» ®dusuka, 9 xnacc/ benara B.B., JlomauenkoB M.A., [TaneOpaties FO0.A., AknunonepHoe obmiectBo «M3aatenberBo «lIpocBemenues

[Ipennaraemslii B mporpamme 1mo Gpu3uke nepedeHs 1ad0opaTOPHBIX PabOT U OMBITOB HOCUT PEKOMEHIaTEIHLHBINA XapaKkTep, YIUTEIb JIEIaeT BHIOOP
MPOBEICHUsS JTaOOPATOPHBIX PAa0dOT M OMBITOB C YYETOM HMHIAMBUIYATBHBIX OCOOCHHOCTEH OOYYarOIIMXCs, CIHCKA SKCIECPUMEHTAIBHBIX 3a/JaHHM,
MpeiaraeMbIX B paMKaxX OCHOBHOT'O FOCYAApCTBEHHOr0 SK3aMeHa 1Mo (PU3UKe.



11 IVNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBLIETO
OBPA3OBAHUA

N3yuenmne pus3uku Ha ypoBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHUs HANPABJIEHO HA JOCTHXKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

B pe3ynbrare uzyuenus pu3NKU Ha ypOBHE OCHOBHOT'O 00I11er0 00pa3oBaHus y o0ydaromerocst 0yayT cpopMupoBaHbl ClIeAyIOMNE TNYHOCTHBIE
pe3yJbTaThl B YaCTH:

. 1) marpruoTHYECKOro BOCIIUTAHHUS:

. ) mposiBJIEHUE UHTEpeca K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOI (pu3nueckoi HayKu;

. [ IEHHOCTHOE OTHOILIEHUE K JIOCTHIKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

. 2) Tpa’KAAHCKOr0 U JYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:

. [ TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYXJEHUHU OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHHUEM JTOCTH)KEHUH (PH3UKY;

. [] 0OCO3HaHHE BaKHOCTU MOPAJIbHO-3THYECKUX MPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

. 3) acTeTUYECKOro BOCIUTAHUS:

. [J BOCIIpHUSTHE 3CTETUYECKUX KaueCTB (PU3NUECKON HAyKH: €€ TapMOHHUYHOI0 TIOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

. 4) IEHHOCTH HAy4YHOT'O MTO3HAHUSI:

. ] ocO3HAaHUE LIEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHMpa, OCHOBBI Pa3BUTHUSI TEXHOJIOTUH, BaKHEHUIIEH
COCTABJISIIOLIEN KYJIBTYPBI,

. (] pa3BUTHE HAYYHOU JII0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKOM 1€ITEIbHOCTH;

. 5) popMupoBaHUs KYIbTYpPhI 310pPOBbsI 1 IMOLMOHAIBHOTO OJ1aronoayyus:

. [J oco3HaHME IIEHHOCTH 6€30I1aCHOr0 00pa3a XKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BaXKHOCTH IIPAaBUII 0€3011aCHOI0 ITOBEICHH S
Ha TPAHCIOPTE, Ha A0POrax, C JAEKTPUYECKUM U TEIJIOBBIM 000PYAOBaHHUEM B JOMAIIHUX YCIOBHSIX;

. [J chopMHPOBAHHOCTH HAaBbIKA pe(IeKCUH, IPU3HAHUE CBOETO IIPaBa Ha OIIMOKY M TAKOr'o XKe MpaBa y Ipyroro 4esoBeKa;

. 6) TpyZl0BOr0 BOCIIUTAHUS:

. [] aKkTMBHOE Yy4yacTHME€ B pEUICHMM NPaKTUYECKUX 3aJad (B paMKax CeMbH, 0Opa3oBaTeIbHOW OpraHM3alllM, TOpojaa, Kpas)
TEXHOJIOTMUECKON U COLIMAIbHON HAIIPAaBIEHHOCTH, TPEOYIOLINX B TOM YHCIE U (PU3NYECKUX 3HAHMIA;

. [J uHTEpeC K MPAKTUYECKOMY U3YUEHHIO MPo(eccHii, CBA3aHHBIX C (PU3UKOI;

. 7) SKOJTOTUYECKOTO BOCITUTAHUS

. (] opueHTaLusl HA IPUMEHEHHE (PU3MUECKUX 3HAHUM AJIs PELIeHUs 3aa4d B 00JaCTU OKPYXKaroLeil cpesibl, MIIaHUPOBAHUS ITOCTYIIKOB U
OLICHKU MX BO3MOXHBIX IIOCIECACTBUN JUIsl OKPYXKAIOIIEH CPENbL;

. [J oco3HaHME ITI00aJTBHOr0 XapaKTepa dKOJIOrHYEeCKUX MPo0JIeM U MyTel UX peleHus;
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. 8) ajmanTanuy K U3MEHSIOLUMCS YCIOBHSIM COLIMAIBHON U MPUPOAHOMN CPEIbl:

. [J moTpeOHOCTh BO B3aMMOJICHCTBHH TIPH BHITIOJTHEHUH MCCIICIOBAaHUN U MPOEKTOB (PU3NUECKON HANPaBIEHHOCTH, OTKPBITOCTh OIBITY U
3HAHUAM JPYIUX;

. [] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO AEATEIbHOCTD;

. [J moTpeOHOCTh B pOPMHUPOBAHUHN HOBBIX 3HAHWM, B TOM 4YHUCIEe (OPMYIUPOBATH UACH, MTOHATHUS, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U
SIBIICHUSX

. [J oco3HaHue AePUITMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH (PU3NKH;

. [J miaHupOBaHUE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DM3MYECKUX 3HAHUI;

. [J cTpemMIleHre aHATM3UPOBATh U BBISBIISATH B3aUMOCBS3H IPUPOIBI, 0OIIECTBA K SKOHOMHKH, B TOM UHCIIE C UCTIONB30BAaHUEM (PUBNUECKUX
3HAHMHI;

. [J ornieHKa CBOMX JCHCTBUN C YUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEy, BO3MOYKHBIX I100aIbHBIX MTOCIIECICTBHA.

MeranpeameTHsle pe3yabTaThl

B pesynbrate ocBOoeHus mporpaMMmbl Mo (PM3MKE Ha YpPOBHE OCHOBHOIO oOmIero obpa3oBaHusi y oOyuatomierocss OyayT chopMupOBaHbI
MeTalpeIMETHbIe Pe3yJIbTaThl, BKIIOYAIOIINE MMO3HABATEIbHbIE YHHBEpCATbHbIC ydeOHbIC NECHWCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAIbHbIE yueOHbIE
JEHCTBUS, pETryJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE IEHCTBUSI.

ITo3HaBarenbHble yHUBEpCATIbHbBIE YUeOHbIE 1eHCTBUA

basoBble ornueckue AelcTBUS:

. BBISIBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUIA);

. yCTaHaBJIMBATh CYILECTBEHHBIN MPU3HAK KJIacCU(PUKALMU, OCHOBaHMS 11l 0000IEHNUS U CPAaBHEHUS;

. BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEYHS B paccMaTpuBaeMbIX (akTaX, JAHHBIX M HAOMIONEHHSX, OTHOCIIIUXCA K (pU3HUECKUM
SBJICHUSIM;

. BBISIBJIATh IIPUYMHHO-CIICACTBEHHBIE CBSI3U NMPHU M3yUYEHUHM (U3MUECKUX SBJICHUM M IMPOLECCOB, J€NaTh BBIBOABI C HMCIIOIb30BaHHEM
JIeTyKTUBHBIX 1 UHIYKTUBHBIX YMO3aKIIIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3AMMOCBS35X (PU3UYECKUX BEJINYHH;

. CaMOCTOSITENTFHO BBIOMpATh Croco0 pemeHus: yudeOHOW (U3NYecKOod 3amaun (CpaBHEHHE HECKOJBKUX BapHUaHTOB pEIICHUs, BHIOOP

Han0oJIee MOAXOIAIIETO C YYETOM CaMOCTOSITEIHFHO BBIJICTICHHBIX KPUTEPHER).
ba3oBrle nccienoBarenbCcKue NENCTBU:

. UCIIO0JIb30BaTh BOIMPOCHI KaK MCCIIEI0BATEIbCKHI HHCTPYMEHT ITO3HAHUS;

. IPOBOJIUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXHBIA (U3MUYCCKUN SKCIEPHUMEHT, HEOOJBIIOS HCCICI0BAHUE
(U3UYECKOTO SIBIICHUS;

. OIICHHBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH HH(OPMAIIHIO, TIOJYYCHHYIO B X0/I€ HCCIICIOBAHUS HITH SKCIIEPUMEHTA;
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. CaMOCTOSITEIILHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOJIBI 11O PE3YJIbTaTaM MPOBEAEHHOT'0 HAOIOICHUS, OITBITA, UCCIICOBAHNS,

. POrHO3UPOBATH BO3MOXKHOE JajIbHEHIIee pa3BUTHE (PU3NIESCKUX TPOIECCOB, a TAK)KE BBIABHUIATh MPEANOIOKEHUS 00 UX Pa3BUTHH B
HOBBIX YCJIIOBUSIX U KOHTEKCTaX.

PaGora c uadopmarmeii:

. NPUMEHSTH Pa3JInYHbIe METObl, MHCTPYMEHTHI M 3alPOChl IIPU MOUCKE U 0TOOpe MH(OpMAIIMK WK JaHHBIX C YUETOM MpPEaoKEeHHON
yueOHO puznueckoit 3a1aum;

. aHAJTM3UPOBaTh, CHCTEMATU3HPOBATh M HHTEPIIPETUPOBATH HH(OPMAIIMIO PA3INYHBIX BUIOB M (POPM IpEACTaBICHHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBbHYIO (JOpMY MpeAcTaBlieHUs: HH(OPMallMK U WUTIOCTPUPOBATH pellaeMble 3aJa4l HECIOKHBIMU

cXeMaMH, AuarpaMMaMu, HHOHM rpaukoil 1 uX KOMOUHAIMSMU.
KoMMyHHKaTHBHBIE YHUBEpCAIbHBIEC yUEOHbBIE NEHCTBUSL:

. B X07i¢ 00CYX/IeHHs y9eOHOT0 MaTepurasa, pe3yIbTaToB Ja00paTOPHBIX padOT U MPOCSKTOB 3a/1aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIaeMOM
TEMBbI U BBICKA3bIBaTh UJICH, HAIIETICHHBIC Ha PEIICHUE 33a/]aui U MOepKaHe OIarokeaaTeaTbHOCTH OOIIeHUS;

. COITOCTABJIATH CBOM CYXKJICHUS C CYXKIACHUSIMH JPYTHX YYACTHHKOB TUANIOra, 0OHAPYKUBATh Pa3lInYKe U CXOACTBO MO3UITUH;

. BBIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

. MyOIMYHO MPEACTABIATH PE3YyIbTAThl BHIOIHEHHOTO (PU3NYECKOTr0 OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHM S, IPOCKTA);

. MOHUMATh U UCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHTHOW U WHANBUIYALHOW PaOOTHI IPH PEIICHUN KOHKPETHON (PU3NYECKON MTPOOIIeMBI;

. IMPUHUMATB IISJTH COBMECTHOH JISATEIIBHOCTH, OPTaHU30BBIBATH JICHCTBUS 110 €€ JTOCTIIKEHUIO: PACIPEICIIATh POITH, 00CYKIaTh IPOIIECCHI
U pe3yNbTaThl COBMECTHON paboThl, 000011aTh MHEHUS HECKOIbKUX JIOCH;

. BBITIONHSTH CBOIO 4YacTh pabOThI, HOCTHrash KauyeCTBEHHOI'O Pe3yjbTaTa MO0 CBOEMY HAIPABJICHUIO W KOOPAMHHUPYS CBOU JCUCTBUS C
JIPYTHMHA WICHAMH KOMAaH]IbI;

. OLIEHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOLIMH TPOAYKT MO KPUTEPUSM, CAMOCTOATEIbHO C(HOPMYIHPOBAHHBIM yYaCTHUKAMHU
B3aMMOJECHUCTBUA.

PerynsaTuBHbBIC YHHUBEpCAIbHBIC YICOHBIC TEHCTBUS

CamMoopranuzanusi:

. BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX M Y4EOHBIX CUTYyAIHIX, TPEOYIONINX Ui pelieHus (GU3MIeCKUX 3HAHUM;

. OPUCHTHPOBATHCS B PA3IMYHBIX TOIXOAaX MPHUHITHSA PEIICHUH (MHIUBHIyAIbHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATAC PEIICHUN
TPYIIIOi);

. CaMOCTOSITENIbHO COCTaBIISITh AJITOPUTM pPELICHUsT (PU3NYECKOW 3aJaud WM TUIaHA UCCIEAOBAHUS C YU4ETOM UMEIOMIMXCS PEeCypCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATH IIpe/IjlaraeéMble BApUaHThI PEIICHUH;

. JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlleHUE.

CaMOKOHTPOITb, IMOIIMOHATILHBINA WHTEJUIEKT:

. JaBaTh aJICKBATHYIO OLICHKY CUTYallU! U TIpeJyIaraTh IiaH € N3MCHCHUS,
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. OOBSICHATH NPUYMHBI JOCTHKEHUS (HEOCTUKEHUS) PE3Y/IbTaTOB JI€ATEIbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

. BHOCUTbh KOPPEKTHBBI B JIEATEILHOCTh (B TOM YHCJIE B XOJ| BBIIOJIHEHUS (PU3UUECKOr0 MCCIEI0BaHMS WM IPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHHUBIINXCS CUTYAIMH, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

. OLICHMBATh COOTBETCTBUE PE3YJIHTATA LIEIU U YCIOBUAM;

. CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKka B XOJ€ cropa WM JAUCKYCCUU Ha HAyYHYIO T€MY, IOHUMaThb MOTUBBI, HAMEPEHUS U JIOTUKY
ApYToro,

. NPU3HABATH CBOE MPABO Ha OIMMOKY MPH PELICHNN (PU3MUECKHX 3a/1a4d UM B YTBEP)KICHHSIX HAa HAYYHbIE TEMBI M TAKOE e TPaBo IPYroro.

IIpeameTHBbIE pe3yJIbTATHI.

K koH1y 00yueHus B 9 kj1acce mpeIMeTHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPakaTh C(POPMUPOBAHHOCTh Y OOYHAIOLIUXCS YMEHHIA:

. UCTIOJIb30BAaTh MOHATHS: CUCTEMa OTCUETa, MaTepUalIbHAs TOYKA, TPACKTOPHU S, OTHOCHUTEIHLHOCTh MEXaHHYECKOT0 IBMYKEHUS, 1eh opMarvst
(ynpyras, riacTuueckas), TpeHHue, HEHTPOCTPEMUTEILHOE YCKOPEHNUE, HEBECOMOCTh U MEPErpy3KH, LIEHTP TKECTH, aOCOIOTHO TBEPAOE TEJIO, LIEHTP
TSOKECTH TBEPIOrO Tela, paBHOBECHE, MEXaHMUYECKUEe KoyeOaHHs M BOJHBI, 3BYK, MHQPA3BYK M YJIbTPa3BYK, HJIEKTPOMAarHUTHBIC BOJIHBI, ILIKasa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalTbHO30PKOCTb, CIIEKTPhI HCITYCKaHUS | MOTJIOMIeHUs, allb(pa, 6eTa- U raMMa-u3J1ydeHHsl, H30TOIIbL,
sJiepHas SHEPIreTUKa,;

. pa3nuyarh SBJICHUSA (PaBHOMEPHOE M HEpaBHOMEPHOE MNPSAMOJIMHEHHOE IBI)KEHHE, PAaBHOYCKOPEHHOE MNPSIMOJIMHEWHOE IBU)XEHUE,
CBOOOJHOE TMaJIeHHWEe TeJl, PaBHOMEPHOE IBI)KEHHE I0 OKPY>KHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTUBHOE JBIKEHHE, KoieOaTeIbHOE IBUKEHUE
(3aTyxaromue U BBIHYKJICHHbIE KOJIeOaHUsI), pe30HAHC, BOJIHOBOE JBUIKEHHUE, OTPAXKEHHE 3BYKA, MPSIMOJIMHEHHOE PaclpOCTpaHEHHE, OTPaKEHUE U
IpeoMIIEHUE CBETa, MOJHOE BHYTPEHHEE OTPaXKEHUE CBETA, pa3ioKeHUe OeIoro CBETa B CIIEKTP U CI0XKEHHE CIEKTPaJIbHBIX [IBETOB, IUCIIEP CHsI CBETA,
€CTECTBEHHAsl PaJlMOaKTUBHOCTb, BOSHUKHOBEHHE JTMHENYATOr0 CHEKTpa M3JIYy4EHHUs) [0 ONMCAHUIO UX XapPAKTEPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

. pacro3HaBaTh MPOSBICHNUE W3YYEHHBIX (U3NYECKUX SBJICHUH B OKpY)KaoLIeM MHpe (B TOM uucie (U3NYECKHUE SIBICHHUS B MPHUPOJE:
OPWINBBI U OTIMBBI, JBUXKEHUE IUTaHeT COJHEYHOM CUCTEMbI, PEAKTUBHOE JBM)KEHUE JKUBBIX OPraHHW3MOB, BOCHPHUITHE 3BYKOB J>KHBOTHBIMH,
3eMJIETPACEHHE, CEHCMHYECKUE BOJHBI, I[yHaMHU, 3XO, IIBe€Ta TeJ, ONTUYECKHE SBJICHUS B NpPUPOZAE, OUOIOTMYECKOE JEeHCTBUE BUIUMOIO,
yIbTPaUOIETOBOrO U PEHTITE€HOBCKOI'O U3Ty4eHNUH, €CTECTBEHHBIH paJln0aKTUBHBIA (POH, KOCMUYECKHE JTyYH, PaJiOaKTUBHOE U3ITydeHHE MPUPOIHBIX
MHUHEpaJIOB, ACHCTBUE PaJMOAKTUBHBIX M3TYYEHUI Ha OpraHU3M YeJIOBEeKa), IPU 3TOM IEPEBOAUTH MPAKTHUECKYIO 3a/ady B Y4E€OHYIO, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3UUECKUX SBIICHHA;

. OIMCBIBATh U3Y4YE€HHBIE CBOMCTBA T U (PU3NUECKUE SIBICHUS, UCTIONB3Ys (prU3MUecKre BeINIUHBI (CpPeAHssI U MTHOBEHHAsI CKOPOCTh Tea
IIpY HEPaBHOMEPHOM [BUXEHHM, YCKOPEHUE, IEpEMEIICHNUE, NIyTh, YIJI0Bas CKOPOCTb, CUJIa TPEHMsI, CHJIAa YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHHE
CcBOOO/HOrO MaJIeHUs, BEC TeJla, UMIYJIbC Tella, UMIYJIbC CUJIbI, MEXaHUUecKas paboTa U MOIIHOCTb, MOTEHIMAIbHAs SHEPTUs Tesa, IOJHATOTO HaJ
IIOBEPXHOCTBIO 3€MJIM, NOTCHLIMAIbHAS 3HEPrUs CXKATOW NPYKUHBI, KUHETUYECKAsl SHEprus, IOJHas MeXaHW4yecKas SHEeprus, MepuoJl U 4YacToTa
KoJebaHui, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, TIOKA3aTelb IPEIOMIICHUS Cpelibl), IPH OMMCAHUH MIPABHIBLHO TPAKTOBATH



(GU3NYECKUl CMBICT HCIONB3YEMbIX BEIWYHH, OOO3HAYECHUS M CIWHUIBI (U3WYECKUX BEIHYWH, HAXOAWTH (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYI0 BEIMYUHY C IPYTUMHU BEIMYUHAMU, CTPOUTH TpaduKU N3YYEHHBIX 3aBUCUMOCTEHN (U3NYECKUX BETUYHH;

. XapakTepu30BaTh CBOMCTBA Tell, (U3MYECKUE SIBICHHUS M IPOLECCHl, UCHONb3Yysd 3aKOH COXPAaHEHHsI SHEPIUH, 3aKOH BCEMHPHOIO
TATOTEHUS, IPUHIUI CYNEPIO3ULIUN CUJI, IPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHbI OTPaXEHUS U
MIPEIOMJICHUS CBETA, 3aKOHBI COXPaHEHHUSI 3aps,I0BOT0 K MAaCCOBOT'0 YHCEJ MPH AJIEPHBIX PEaKLUsIX, IPH TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA
Y 3aIIMCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

. OOBSICHATH (pU3MUECKHE MPOIECCHl U CBOMCTBA TeJ, B TOM YMCJIE U B KOHTEKCTE CUTyalMil MPaKTUKOOPUEHTHPOBAHHOI'O XapakTepa:
BBISIBIIATh NPUYUHHO-CJICACTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHWE W3 2—3 JIOTMYECKHUX IIaroB C OMOpPOM Ha 2—3 WM3y4YEHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, GPU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemaTh pacy€THbIe 3a7a4u (OIMMPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCTIONB3Ysl 3aKOHBI U ()OPMYIIBI, CBA3BIBAIOIINE (PU3NIECKUE
BEJIMYMHBI: HA OCHOBE aHAaJIM3a YCJIOBUS 3a/1auM 3alUChIBATh KPATKOE YCIOBHE, BHISIBIISITh HEJIOCTAIOLIUE WM U30BITOYHBIC JaHHbIE, BEIOUPATh 3aKOHBI
u GhopMyIbl, HEOOXOMMBIE AJISl PEIICHUs, TPOBOIUTE PACUETHI M OLEHUBAThH PEATUCTUYHOCTh MOTYYEHHOTO 3HaUCHUS (PU3MUECKON BETUUNHBL;

. pacro3HaBaTh IpoOJIEMbl, KOTOPBIE MOKHO PEILIUTH P MOMOIIU (PU3NIECKUX METOJI0B, UCIIOIB3Ys OMMCAHUE UCCIICTOBAHMS, BBIIEIATh
pOBEpsieMOe MPENON0KEHUE, OLIEHUBATh MPABWILHOCTh MOpPsSAKA MPOBEIEHUS HCCIEAOBaHUs, JIENaTh BBIBOJbL, MHTEPIPETUPOBATH PE3YIbTATHI
HAOIOICHUI U OTBITOB;

. IPOBOJHTD OMBITHI MO0 HAOIIOJCHUIO (PU3UUECKUX SIBICHUH WM (PU3NYECKHX CBOWCTB Tell (M3ydeHHE BTOPOro 3akoHa HploToHa, 3aKoHa
COXpPAHEHHUs SHEPIrHH, 3aBUCUMOCTh IEpUoJa KOJeOaHUW MPYKUHHOTO MasTHHUKA OT MAacChl Irpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/BI MaJibIX KoJeOaHuM, NpSIMOIMHEHHOE paclpoCTpaHEHHE CBETa, pa3lioKeHUE OeNoro cBeTa B CIEKTp, M3YUeHHE CBOMCTB M300pa)keHus B
IUIOCKOM 3€pKajle W CBOWMCTB M300pakeHUs MpeaMmera B coOuparomieil JmH3e, HAOIIOJEHUE CIUIONIHBIX M JMHEWYaThIX CHEKTPOB H3IY4CHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 U30BITOYHOrO Habopa 000py10BaHMsl, OMUCHIBATH X0/ ONbITA U €T0 PE3yJbTaThl, (HOPMYINPOBATH BHIBOBI;

. IPOBOJUTH NPH HEOOXOJMMOCTH CEPHIO TNPSMBIX W3MEPEHHH, ONpEAeNss CpelHee 3HaueHHe H3MepsSeMOi BeIMYHHBI ((OKyCHOE
paccTosiHue coOMparoLIel TMH3bI), 000CHOBBIBATH BHIOOP cIloco0a n3MepeHus (M3MEpUTEIIbHOr0 Ipubopa);
. IIPOBOJIMTH MCCIIEIOBAaHUE 3aBUCMOCTEH (PH3MUECKUX BEIIMYMH C UCIOIH30BAHNEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU

IIpU PAaBHOYCKOPEHHOM JABMKEHHM 0Oe3 HayaJlbHOW CKOPOCTH, MepHoja KojeOaHHi MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJa
OTPaXCHMsI CBETa OT YIJla MaJeHHs M yIJia MPeJOMIICHUS OT yIJia MaJeHHs): TJIAHUPOBATh HCCIEIO0BaHHE, CaMOCTOATENIbHO COOMpPATh YCTAHOBKY,
(UKCHPOBATH PE3YIIBTATHI MOJTYYCHHOH 3aBUCUMOCTH (PU3UIECKUX BEITMYMH B BHJIE TAOJUI] U TPAPHUKOB, IEJIaTh BRIBOKI 0 PE3yJIbTaTaM HCCIIE IOBAHNUS;

. IPOBOJUTH KOCBEHHBIE M3MEpEeHMs (PU3NYECKUX BEIUYMH (CpPEeIHssl CKOPOCTh M YCKOPEHHE Tesa IpPU PaBHOYCKOPEHHOM JBM)KEHUH,
YCKOpPEHHE CBOOOIHOrO MaJACHUs, KECTKOCTh MPYXKUHBI, KOOPPHUIMEHT TPEHUS CKOIbKEHUS, MEXaHUUecKasi paboTa U MOIIHOCTb, YaCTOTa U MEPHOA
KoJIe0aHUIl MaTeMaTUYecKOro u MpYXKMHHOIO MasTHUKOB, ONTUYECKasl cuja COOMparolell JMH3bI, paJAlOaKTUBHBIM (OH): IUIAHUPOBATh U3MEPEHUS,
cobupaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATH HU3MEPEHHUs, CIEAYs NPEUIOKEHHOM WHCTPYKLMH, BBIUUCIATh 3HAYEHUE BEIUYMHBI U
AQHAJIM3UPOBATh NOJYYCHHBIEC PE3YNIbTAThl C YUETOM 3aJaHHOM IOTPEIIHOCTH U3MEPECHMUIA;

. coOmro1aTh TIpaBUiIa TEXHUKU O€30MacHOCTH MpHU padboTe ¢ J1abopaTopHBIM 000PYAOBAHUEM;
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. pa3nuvaTh OCHOBHBIE MPU3HAKU H3yYCHHBIX (DU3MYECKUX MOJICIICH : MaTepraIbHAs TOUKa, a0COTIOTHO TBEPIOE TEIO, TOYCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, [IJIaHeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

. XapaKkTepU30BaTh MPUHIUIBI ACHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOHCTB C OMOPOM HAa WUX OMHCaHHs (B TOM YHUCIE:
CIUIOMETP, JATYUKH MOJOKCHHUSI, PACCTOSIHUS U YCKOPEHUSI, paKeTa, dX0JIOT, OYKH, TIEPUCKOII, GoToarnmapaT, ONTHIECKUE CBETOBOJBI, CIIEKTPOCKOIL,
JO3UMETp, kKamepa BuinbcoHa), UCronb3yst 3HaHUS O CBOMCTBAX (PU3NYECKHUX SBIECHUIN 1 HEOOX0AUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMHCTB, N3MEPUTENBHBIX MPUOOPOB M TEXHOIOTHUYECKUX
IIPOLIECCOB MIPU PEIICHUH Y4EOHO-ITPAKTUUECKHX 3a7]ay, ONTUYECKUE CXEMBI JUIsl IOCTPOEHMSI NU300paKEHUH B IUIOCKOM 3€pKajie M COOMpAIOLIel JIMH3E;
. OPUBOJUTH MPUMEPHI (HAXOIUTh MHGOPMAIMIO O MPUMeEpax) MPaKTHUYECKOro HCIOJIb30BaHUs (DU3MYECKUX 3HAHUN B MOBCEIHEBHOM

KU3HU Il oOecrieueHusi Oe30MaCHOCTH TPU OOpaleHu ¢ MpruOopaMu M TEXHUUECKUMH YCTPONUCTBAMHU, COXPAHEHUS 3JI0POBbsI U COOJIFOJICHUSI HOPM
IKOJIOTMYECKOT0 MOBEJICHUSI B OKPYKAIOILEH Cpeie;

. OCYILIECTBIIAITh MOMCK HH(pOpManuu Quandeckoro cojepxkaHus B MHTepHeTe, camocTosTENbHO (POPMYIUPYS MOMCKOBBIA 3ampoc,
HAXOJAUTh MYTH OMPEJIeNICHUs JOCTOBEPHOCTH MONYYSHHON MH(POPMAIIH Ha OCHOBE UMEIOIIMUXCS 3HAHUHN U IOTIOTHUTEIbHBIX HICTOYHUKOB;

. UCIIOJIB30BaTh TPU BBHIMOJTHEHUU YUYEOHBIX 3aJaHHi HAyYHO-TIOMYISAPHYIO JHUTEpaTypy (U3MYECKOTO COJEpXKAHMSA, CIPABOYHBIC
MaTepuabl, pecypchl cetu MHTepHeT, BiaieTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa, peoO0pa3oBaHus HH(GOpPMAIMU U3 OJHOW 3HAKOBOM CHUCTEMBI B
APYTYIO,

. co3JlaBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpMAIMM M3 HECKOJIbKUX HCTOYHHUKOB (PU3NUYECKOTO

COJZCPIKaHuA, HY6J'II/I‘IHO MMpEACTaBIATE PE3YIbTAaThL HpOGKTHOﬁ NI I/ICCJ'[G)IOB&TGHI)CKOI\/'I ACATCIIBHOCTH, ITPU 3TOM I'paMOTHO HUCITIOJIB30BaTh I/ISY‘IGHHBII\/'I
MOHSITHUUHBIN arrapar u3yqyacMoro paszaciia (I)I/I3I/IKI/I 1 COIIPOBOXKIAATH BLICTYIIJICHUC Hpe3eHTaHHeﬁ C y‘{éTOM 0COOEHHOCTEH ayaAUuTOpUNU CBEPCTHUKOB.



111 COAEP’ KAHUE OBYYEHMUSA

9 KJIACC

Paznen 3. MexaHuuyeckue sSBJICHUS.

Mexannuyeckoe nBwxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh MEXAaHUYECKOrO JABM)KEHHA. PaBHOMepHOE
psIMOJIMHENHOE BUKeHue. HepaBHOMepHOE NpsiMosMHeNHOe ABM>KeHNE. CpeniHss U MTHOBEHHAs! CKOPOCTb Tejla P HEPAaBHOMEPHOM JIBUYKEHUH.

VYckopenue. PaBHoyckopeHHOE MpsMoiIHeHoe BrxeHne. CBoboHoe nagenue. OnbITel [anues.

PaBHOMEpHOE NBIKEHHE 1O OKpY>KHOCTH. [lepron u yactora oOparienus. JImHeitHas u yriioBast ckopocTu. L[eHTpocTpeMuTebHOE YCKOPEHHE.

ITepssiit 3akoH Herorona. Bropoit 3akoH Herorona. Tperuit 3akon Herotona. I[IpuHIun cyneprno3uiuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUs CKOJIbKEHUS, CUJIa TPEHUSI TTIOKOSI, IPYTHe BUJIbI TPEHHUSL.

Cuita TSDKECTH M 3aKOH BCEMHUPHOT'O TATOTEHHS. Y CKOpeHHe cBOOomHOro najeHus. J(pmxenue rianetr Bokpyr Comuna. [lepBas kocMuueckast
ckopocTb. HeBecomMocCTh U nieperpysku.

PaBHOBecue mMarepuanbHO TOUkd. AGCONMIOTHO TBEpAOe Teno. PaBHOBecue TBEPAOro Tena ¢ 3aKperIéHHOM OChbI0 BpamieHHus. MOMEHT CHIIBI.
LleHTp TsHKECTH.

Nmnynec Tena. 3menenue nmmynsca. Mnynsc cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA. PEaKTUBHOE JBUKCHHUE.

Mexanundeckas pabora ¥ MOUIHOCTh. PaboTa cmi TspKeCTH, ynpyroctd, TpeHus. CBsi3b 3HEpruu u paboThl. [loTeHnumanbHas SHEprus Tena,
MOJHATOrO HaJl MOBEPXHOCTHIO 3eMiin. [loTeHInanbHas sHeprus cxxaTon npyxunbl. Kunernueckas seprusi. Teopema 0 KHHETHUECK O HHEPrUuu. 3aKOH
COXPAHEHHUS MEXAaHUYECKOU dHEPTUH.

JeMmoHcTpanum.

Habmroienne Mmexann4yeckoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHuE MyTE U TPACKTOPHI IBHKEHHUS OJHOIO U TOrO XK€ Tela OTHOCUTENBHO PA3HBIX TEJ OTCYETA.

N3mepenue ckopocTy U yCKOPEHUS NPSIMOINHEHHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

HaOG:ronenue qBu>KeHuUs Tema 1o OKPYKHOCTH.

Habmtonenne MexaHMUECKUX SIBIICHUH, IPOUCXOAIINX B cucTeMe orcuéra «Tenexkay» npu e€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUH
OTHOCHUTEJBLHO KaOWHETa QU3HKH.

ocoakrwbhE

7. 3aBUCUMOCTb YCKOPEHHMS Tella OT MACChl Tella U JICMCTBYIOIIEH Ha HETO CUIIBI.
8. Habmtonenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUY TEI.

9. N3menenue Beca Tena npu yCKOPEHHOM JIBUKECHUH.

10.  Ilepenaua ummynbca Npu B3aUMOAECHCTBUU TEI.

11.  IIpeobpa3zoBaHMs SHEPTHH IPU B3aUMOJCHCTBUU TEI.

12. CoxpaHeHHE UMITyJIbCa IPH HEYIIPYT'OM B3aUMOJICHCTBHU.



13.
14.
15.
16.

CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.

HaGumonenne peakTHBHOTO JIBHKCHHS.

CoxpaHeHre MEeXaHU4YEeCKOM SHEPTHH ITPH CBOOOTHOM A ACHUH.

CoxpaHeHre MEXaHUYECKON 3HEPTUU NTPH IBUKEHUU Tea MO/ JeMCTBUEM MIPYKUHBIL.

JlaGopaTopHbie pabOTHI U OIBITHI.

agrwbdE

KoHnctpynpoBanue Tpakrta Jisi pa3sroHa U JaJIbHEUIIIEro paBHOMEPHOIO ABUKEHUS IAPUKA UIH TEJIEKKH.

Omnpenenenne cpeHe CKOPOCTU CKOJIbKEHUS OpycKa WM JBUKEHMS IapHUKa 110 HAKIIOHHOW MJIOCKOCTH.

Ornpenenenne yCKOPEHUS Tella IMPU PABHOYCKOPEHHOM JBUKEHUH 110 HAKJIOHHOM MIJIOCKOCTH.

HccnenoBanue 3aBUCMIMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 HaYaIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €CiIu MpU PaBHOYCKOPEHHOM JIBHKEHUU 0€3 HayaIbHOW CKOPOCTH IYTH OTHOCSITCS KaK psAJl HEUETHBIX YUCEN, TO

COOTBETCTBYIOIIME IPOMEXKYTKHA BPEMEHH OMHAKOBBI.
6.
7.
8.
9.

10.
11.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHHUS OT CHITI HOPMAJIbHOT'O JIaBJICHUS.

Omnpenenenne KodhGUITMEHTA TPEHUS CKOITBKCHHSL.

OnpezneneHne XECTKOCTH TPYKUHBI.

Onpezenenne pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JBH)KCHUU TEJa M0 TOPU30HTAIBHON MTOBEPXHOCTH.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MPHU MOBbEME IPpy3a C UCTIOIH30BAaHUEM HEIO/IBIKHOTO H MOABHKHOTO OJIOKOB.
H3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Paznen 4. Mexanuueckue KoseOaHus U BOJIHBI.

Koneb6arenbnoe nemxenue. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOaHUN: TIEPHOJI, YaCTOTA, aMILTUTYAa. MaTreMaTuyecKuii ¥ PY>KUHHBIA MassTHUKH.
[IpeBparnieHune >HEPTUU TTPHU KOJICOATEITHHOM JIBHIKCHHH.

3aryxatomue konebGaHus. BeiHyxneHHble konebaHus. Pe3onanc. Mexanndeckue BonHbl. CBoilcTBa MexaHMueckMX BOJH. IIpononbHble M
IIOIIEPEYHBIC BOJHBL. /[JIMHA BOJIIHBI U CKOPOCTh €€ pacipocTpaHeHuss. MexaHn4ecKue BOJIHBI B TBEPAOM Telle, CEHCMUYECKUE BOIHBL.

3Byk. ['poMKOCTb 3ByKa U BbicoTa TOHA. OTpaxeHue 3Byka. H(pa3Byk U ylibTpa3ByK.

JemoHcTpanumu.

okl wbdpE

Habmtonenue xoneOaHuii Tes MO IEHCTBUEM CUJIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habumronienue xonebanuii rpy3a Ha HUTH U Ha TIPY’KUHE.

HaO:roieHne BEIHYXIEHHBIX KOJI€OaHUI U pe30HaHca.

PacnipocTpanenue npoAoNbHbIX U MONEPEUHBIX BOJIH (Ha MOJIEINN).

Habntoienue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKUH PE30HAHC.

JlaboparopHbie pabOThI U OIBITHIL.
1.

Ornpezenenne 4acTOTHI ¥ IEpro/a KoineOaHuil MaTeMaTHYECKOr O MasiTHUKA.
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Omnpenenenre 4acToThl U epuoia KouedaHuil Npy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH IEpHO/1a KOJIEOaHU MOIBEIIEHHOr0 K HUTH I'py3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH ITEpHUO/Ia KOJIeOaHUI MPYKMHHOTO MasiTHUKA OT Macchl rpy3a.
[IpoBepka HE3aBUCUMOCTH NepHoOa KojeOaHui rpy3a, MOJBEIIEHHOI0 K HUTH, OT MacChl rpy3a.
OnbIThl, 1€MOHCTPUPYIOILKE 3aBUCUMOCTb IIEpH0/ia KoJaeOaHUi NPYKMHHOIO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaICHUSI.
Pa3,£[€.]1 5. DNEKTpOMarHUTHOE MOJIE U AIEKTPOMArHUTHBIE BOJIHBI.
DIIEKTPOMAarHuTHOE IOJIe. DJIEKTPOMAarHUTHBIE BOJIHBL. CBOKCTBA IEKTPOMAarHuTHBIX BOJMH. Ilkana siekTpoMarHuTHbIX BOJIH. Mcrons3oBanne
3JIEKTPOMAarHUTHBIX BOJIH JJIs1 COTOBOM CBSI3H.
DneKTpoMarHuTHas mpupozaa ceera. CKopocTb cBeTa. BolHOBEIE CBOICTBA CBETA.
JemoHcTpanuu.
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBble cBOlicTBa CBETA.
JlaGopaTopHblie paOOThI U OIBITHI.
1. N3yuenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIJIBHOTO Tene(oHa.
Paznen 11. CBeToBbIe SIBICHUS.
JlyuyeBas monens cBera. Mcrounuku cera. [Ipsmonuneiinoe pacnpoctpanenue cBeta. 3atmenus Connua u Jlynel. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaKCHMsI CBETA.
[Ipenomnenune cBera. 3akoH IpenomiieHus cBeta. IlonHoe BHyTpeHHEe OoTpakeHue cBeTa. Vcrnonb30BaHUE MOTHOIO BHYTPEHHETO OTPaXXEHUS B
ONTUYECKUX CBETOBOJIAX.
JIunza. Xon nydeit B nuH3e. OnTHyeckas cucrema ¢oroamnmnapaTa, MUKpOCKoIa U Teleckona. ['1a3 kak onTuyeckas cucreMa. biausopykocTs u
JTAJIbHO30PKOCTb.
Paznoxenue 6enoro csera B cektp. OnbiTel HptoToHa. CriojkeHue crieKTpaibHbIX LIBETOB. Jucnepcust cBera.
JemoHcTpanumu.
[IpssmMonuHEHOE pacIPOCTPaHEHUE CBETA.
OTtpakeHue cBera.
[Tony4yeHune n300pakeHnit B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTU4ecKuii CBETOBOI.
Xox mydei B coOuparoniei JInH3e.
Xop ydel B pacCenBaroLeH JIMH3E.
[Monmy4yenne n300paXxeHMIA C TIOMOIIBIO JIHH3.

Nogkown

NG~ WNE
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9. [Ipunmn neiictBus ¢oroanmnapaTa, MUKpOCKOIA U TEIECKOIA.
10. Mozens riasa.
11.  Pa3nokeHue 6em0ro cBeTa B CIEKTP.
12.  TlomyueHue Genoro cBETa MPH CIOKEHUHU CBETA PAa3HBIX IIBETOB.
JlaGopaTopHbie pabOTHI U OIBITHI.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHHsI CBETOBOTO Jiyda OT yrJia IaJcHUs.
N3ydyenne xapakTepuCTUK U300pakeHUs MTpeIMETa B TUIOCKOM 3epKalle.
HccenenoBanre 3aBUCUMOCTH yIila IPEIOMIIEHUS] CBETOBOTO JIyda OT yrja NaJeHUs Ha TPAHULIE «BO3LyX—CTEKIIO».
[Tonyyenne n300paxKeHNi ¢ MOMOIIBIO COOMPAIOLIEH JTMH3BI.
Omnpeznenenne GOKYCHOTO PACCTOSHHSI U ONITUYECKOM CHIIBI COOMPATOIIEH JTMH3BI.
OMBITHI 1O Pa3IoKEHUIO OEJIOro CBETa B CIEKTP.
OMBITHI O BOCTIPUATHIO I[BETA MPEAMETOB MPU WX HAOIIOACHUHN Yepe3 I[BETOBbIC (QUIBTPHI.
Pa3,Z[€JI 6. KBaHTOBBIC SIBIICHUSI.
Onsitel Pe3epdopaa u miianerapHas Mozaenb aroma. Monens atoma bopa. Mcnyckanue u morsyomenrne cBeta aroMoM. KBanTel. JInHeiyarsie
CIIEKTPBHI.
PaguoaktuBHOCT. Anbda, Oera- W ramma-uznydeHus. CrpoeHue aToMHOro sAapa. HykioHHas Mojenb aTroMHOro sjapa. M30TombL
PaagnoaktuBHbie peBpainenus. [lepuoa momypacnaa aTOMHBIX SIAEP.
SnepHble peakuyy. 3aKOHBI COXPAaHEHUs 3apsiA0BOTO U MAacCOBOI'O YMCENL. JHEPrus CBSA3M aTOMHBIX snep. CBsA3b Maccel U dHEpruu. Peakuuu
cUHTe3a U Jenenus aaep. Mcrounuku sneprun ConHia U 3BE37.
SnepHas sHepreTuka. J[eMcTBUS palMOaKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.
JeMoHcTpanumu.

NogkrwbhE

1. CriekTpbl U3Ty4EHHSI U TIOTJIOLICHHUS.

2. CriexTpbl pa3InYHbIX Ta30B.

3. CnexTtp Bozopoja.

4. Habmtonenue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka MOHU3UPYIOIIMX U3TYUEHU.

6. Perucrpanus u3mydeHust IpUPOJHBIX MUHEPAJIOB M MTPOITYKTOB.

JlaboparopHbie paOOThI U OIBITHI.

1. Habmronenune CrTonIHbIX ¥ TMHEHYAThIX CIIEKTPOB U3ITyIEHUSI.

2. HccnenoBanne TpeKOB: H3MEpEHUE YHEPTUH YaCTHIIBI IO TOPMO3HOMY IyTH (110 poTorpadusm).
3. W3mepenue paanoakTUBHOTO (poHa.

[ToBTOpHUTENHHO-000011IaIOIINN MOTYTb.
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[ToBTOpUTENHEHO-0000IIAIOIIHMI MOIYIIH IPEIHA3HAYCH JJIsI CUCTEMATH3aIllMd U 0000IIEHUS IPEIMETHOTO COACPKAHUS U OIbITa JACSITEIIBHOCTH,
MPUOOPETEHHOTO TPH M3YYCHUH BCETO Kypca (PU3HMKH, a TakkKe I MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHy MO (PU3MKe IS
o0yyJaromuxcs, BEIOPaBIIMX 3TOT y4EOHBIH MpeaMeT.

[Ipu u3yueHun JAaHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI JIEATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIeYUBAETCS JOCTUKEHUE
MPEJAMETHBIX M METalpPeAMETHBIX IIAHUPYEMBIX PE3YJbTaTOB O0y4YeHHUs, (POPMUPYETCS E€CTECTBEHHOHAy4YHAas T'PAMOTHOCTh: OCBOCHHE HAYYHBIX
METOJIOB UCCIICJIOBAHUS SIBJICHUI IPUPOJIBI M TEXHUKH, OBJIA/ICHUE YMEHHUSIMH OOBSICHATH (DU3MUECKUE SIBICHUS, IPUMEHSIS MTOJTyYeHHBIC 3HAHUS, PelIaTh
3a/1ayu, B TOM YHCJIE€ KaYeCTBEHHBIC U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMTIHATEHO ACSITEILHOCTHBIN XapaKTep NaHHOTO pa3zelia peaau3yeTcs 3a CYET TOro, YTO 00YJaIONINecs BBIMONTHSIIOT 3aJaHus, B KOTOPBIX
UM TIpeJIaraercs:

Ha OCHOBE IMOJTYYCHHBIX 3HAHUI PACIIO3HABATh U HAYYHO OOBSICHATH PU3NUCCKUE SIBJICHUS B OKPYXKAIOIISH MPUPOJIC U TOBCEIHEBHOM KU3HH,

WCITIOJIb30BaTh HAaYYHBIE METOJbI UCCICIOBAHUSA (PU3MYECKUX SBICHUN, B TOM YHCIIC JIJII MPOBEPKH THUIOTE3 U TMOJYYCHHUS TEOPETHUUECKHUX
BBLIBOJIOB;

OOBSICHSTh HAyYHBIC OCHOBBI HAMOOJIEe BAXKHBIX JOCTHIKECHHI COBPEMEHHBIX TEXHOJOTHH, HampuMep, MPAKTUYECKOrO HCIOIb30BaHUS
pa3IMYHBIX HCTOYHUKOB YHEPTUH Ha OCHOBE 3aKOHA MPEBPAIEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPTHH.
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IV TEMATUYECKOE INTAHUPOBAHUE

9 ki1ace
Ne paznena u tem HaumenoBanue pas3zienoB u TeM VYuebHble yachl KonTponbubie JIaGopartopHsbie
paboThl paboThl
1. JIBm>xeHue Ten BOIM3U MOBEPXHOCTH 3€MIIU U TPaBUTALIMS 2
2. Mexannueckue KoaeOaHust U BOJIHbI 2
3. 3BYK 1
4. DneKTpOMarHuTHbIE KoJeOaHus 3
S. ["'eomeTpuyeckasi ONTUKA 3
6. DJeKTpOMarHuTHas MPUpPo/ia CBETa 2
7. KBaHTOBBI€ sIBIICHUS 3
8. 8. Crpoenue u 3Bostonus BeeneHHoi 1
Hroro 17
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Ka.ﬂeﬂz[apno- TEMATHYECCKOC IVIAHUPOBAHHUE 110 c[msmce s 9 kiacca

puioxenne 1

Ne .m [Hara Komn HazBanue pa3nena (Koia-BO 4acoB), TEMBbI ypOKa IIpumeyanue
[Tnan. ®DaxT. YECTB
0
4acoB
1./IBnskeHHe TeJl BOJIM3H MOBEPXHOCTH 3eMJIH M rpaBuTanus (2 4)
1 1 Mexanuueckoe  ABMkeHHE. OTHOCHTETBHOCTh  MEXAaHHYECKOrO0  JIBHIKEHUS.
[lepemenienue, CKOpOCTh, YCKOPEHHE
2 1 CBoOoaHOE najieHue. Y CKOpeHre CBOOOHOTO MMaICHHsI
MexaHuyeckue KoJiedaHus U BOJHBI (2 4)
3 1 Macca tena. Cuna. [lpunnun cynepriozunmu cui. Bropoit 3akon Herorona mmst
MaTepuaibHON TOYKH.
4 1 3axkoH BceMupHoro Tsarorenus. Cuia Tspxectu. IlepBast kocMudeckasi CKOpOCTb.
3. 3Byk (1)
5 1 3BykoBble KoneOaHus. VcTO4HMKM 3Byka. 3BYKOBbIE BONHBL CKOpPOCTH 3BYKA.
YbpTpa3Byk U H”HGPA3BYK B IPUPOJIC M TEXHHUKE
4. DJIeKTPOMATrHUTHBIE K0JieOaHus M BOJHBI (3 )
6 1 Nunykuus marautHoro noisi. OAHOPOIHOE MarHUTHOE mojie. MarHUTHBIA MOTOK.
OnekrpomarauTHas HHAYKIKs OnbiTel Dapanges.
7 1 [TepeMeHHBII SJEKTPUUYECKUNA TOK. DIEKTPOMArHUTHOE IMOje. DIIEKTPOMAarHUTHBIC
Kosie0aHus. DIEKTPOMArHUTHBIC BOJHBI
8 1 KonTtponbHast pabota mo teme «JIeKTPOMAarHUTHBIE KOJICOaHUs)
5. I'eomeTpuueckas ontuka (3 4)
9 1 Cser. Uctounuku csera I[Ipupona cBera. PacnpocTpaneHue cBera B OJHOPOAHOMN
cpene. Otpakenue cBeta. [lmockoe 3epkano. [Ipenomiienue cpeta.
10 1 JIun3zel. U300paxenue, 1aBaeMoe JINH30M.
11 1 ['ma3 xak ontuyeckas cucrema. OnrTudeckue mpudopsl

6. D1eKTpOMArHUTHAs MPUPOAA cBeTa (2 1)
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12 CkopocTth cBeTa. MeTo bl M3MEpEeHUsi CKOPOCTH cBeTa. Paznoskenne 6eoro cBera Ha
uBera. Jlucnepcus cera. MinTepdepeniysi 1 BOIHOBBIE CBOICTBA CBETa

13 Judpakmus BoaH. Judpakus ceera. UHTEpdepeHIus BOIH

7. KBanToBbIe siBJieHus (3 1)

14 OnbITel, TNOATBEPXKIAIOLIME  CIOXHOE cTpoeHue aroma. Atom  bopa.
PagnoaktuBHOCTh. COCTAaB aTOMHOIO Sipa

15 N3nyuenne u cnektpsl. KBanTtoBas runoresa Ilnanka

16 Kontponbnas pabora «l3ydeHHne 3aKOHOB COXPAaHEHUS 3apsI0BOTO M MacCOBOTO
Yucell B SACPHBIX peakuusix mo ¢ororpadusiM COOBITHH sIIEPHBIX B3aUMOJICHCTBUI

8. Ctpoenune u 3Boouust Beenennoii (1 u)
17 Crpykrypa Bcenennoit. ®usuueckass npupoga ConHua u 3BE31. Poxnenue u

sposonusa Beenennoi. CoBpeMeHHbIE METOIbI Ucclie- IoBaHusl Beenennoit
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JIuct koppekunun padoueii mporpaMmbl

Ipunoxenne 2

ara ara
Ne A Ipuyuna Koppextupyrommue A
HasBanmue pa3aesa, TeMbl NPOBEACHUA NPOBECHU
n/n KOPPEKTUPOBKH MepONpUATUA
10 IJIAHY s 0 (paKTy
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