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IosscHUTEIbHAA 3aAIIUCKA

HactoAwana paboyaa nporpamma paspaboTtaHa ¢ yueToMm cojaepxkanus (deneparbHOM
00pa30BaTeILHOM MPOrpaMMBI 10 GU3NKeE, NO3BONAOLLANA JOCTHYD PE3YJIbTATOB O0YUCHHUS HE HUXKE, YEM
o6o3naueno B ®OIT .

[Iporpamma paccuntana Ha 99 ywacoB (3 4. B Heaenmo- 33 y4eOHBIX Heneln). B mporpamme oTpaxeHo
BBITIOJTHCHHE MTPAKTUIECKON YacTH 10 (pr3mKe.

KoHTponbHBIX paboT 5 4acos;

nabopaTOpHBIX padoT -6,

buznuecKkuit IpakTUKyM — 6 4acoB.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O CPEJJHEI'O OBPA30BAHMUS
N3ydenne Gpu3nku Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHus HAMIPABJICHO HA JTOCTUKCHHE
JUYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTCIIBHBIX PE3YIIbTATOB.
B pesynbrare uydenus GpuU3MKA Ha YpPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus Yy
obOydaromerocst OyayT coOpMHpPOBAaHBI CIASAYIONIUE JIMYHOCTHBIC PE3YJIbTAThl B YACTH:

e 1) maTpHMOTHYECKOI0 BOCIIUTAHUA:

e - MIPOSIBIICHUE MHTEpeca K UCTOPHUH M COBPEMEHHOMY COCTOSHHUIO POCCHUICKON (pU3NUECKO
HayKH;

e - IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUMCKHUX YUEHBIX-(DU3UKOB;

e 2) rpaKIaHCKOr0 H TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

e -TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXXICHHH OOIIECTBEHHO 3HAYMMBIX U 3TUYECKHUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN PU3NKH;

e - OCO3HAaHME BaKHOCTH MOPAJIbHO-ITUYECKUX NPUHIUIIOB B IEATEIBHOCTA YUEHOTO;

e 3)3CTeTH4ecKOro BOCIIMTAHNS:

e - BOCHPHUATHE ICTETUYECKUX KadyecTB (pU3MUecKoil Hayku: €€ TapMOHHUYHOTO IMOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e - OCO3HAHME IIEHHOCTH (HM3MYECKOW HAYKH KaK MOIIHOTO HWHCTPYMEHTAa MO3HAHHUA MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEUILIEH COCTABIISAIOIIECH KYJIbTYpPHI;

e - pa3BUTHE HAYYHOU JTF0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON IeATEeIbHOCTH;

e 5) ¢popMHpOBaHUA KYJbTYPHI 310POBbS U IMOLMOHAJIBHOI0 0JIATONOTYy YU



e - OCO3HAHHE IIEHHOCTH 0e301acHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE,
BXKHOCTHU MPaBWI O€30MACHOTO MOBEJICHUS Ha TPAHCIIOPTE, HA JIOPOrax, ¢ AJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYZI0BAHUEM B IOMAIIIHUX YCIIOBUSX;

e - chOpMHPOBAHHOCTH HaBBIKA pedIeKCHU, TPU3HAHUE CBOETO MIPaBa Ha OITMOKY M TaKOTO JKE
MpaBa y JAPyroro 4eioBeKa;

e 6) TPyI0OBOIO BOCIIMTAHHUSA:

e - aKTMBHOE YYacTHe B PEIICHUHU MPAKTHUUYECKHUX 3a7au (B paMKax CeMbH, 00pa3oBaTEIbHOU
OpraHu3aliy, Tropoja, Kpasi) TEXHOJIOTUYECKOW U COLMAJIbHOM HaNpaBlIEHHOCTH,
TPEOYIOMMX B TOM YUCJIE U (PU3HUUECKUX 3HAHUI;

e - MHTEpEC K MPAKTUYECKOMY U3yUEHUIO Tpodeccuii, CBI3aHHBIX C (PUBUKOM;

e 7)3KOJOTHYECKOTr0 BOCIIMTAHMSA:

e - OpHUEHTAlMs Ha MPUMEHEHHE (UIMYECKUX 3HAHWM JUIsI pelIeHus 3ajad B 00JacTu
OKpYXKaromiei cpeipl, MIIaHUPOBAHUS MTOCTYIIKOB U OIIEHKU WX BO3MOKHBIX MMOCIEICTBUN IS
OKpYKaromiei cpepl;

e - OCO3HaHMeE rI100abHOTO XapaKTepa HKOJIOTUUECKUX MPOOJIeM U IMyTeH UX PEIICHHUS;

e §8)aganTanuu K U3MEHSIIONIUMCS YCJIOBHUSM COIUAIBLHON M MPUPOTHOI cpeabl:

e -TIOTPEOHOCTH BO B3aUMOJICUCTBUM TIPU BBHITIOJHEHUU HCCIEJOBAHUM W TPOEKTOB
(bu3uYeCKOo HAMPABIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTHUX;

e - [IOBBHIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IeATEITbHOCTD;

e -TOTPeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM uHKcie (OPMYIHUPOBATH HJICH,
TIOHSTHS, TUTIOTE3bI O PUBUUYECKUX O0BEKTAX U SABIICHUSAX;

e - OCO3HaHHE NePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1acTH (PU3UKY;

e - IUIAHMPOBAHHUE CBOETO PA3BUTHI B MPUOOPETEHUU HOBBIX (PU3UYECKUX 3HAHUM;

e - CTpEMJICHUE aHAIM3UPOBAThH U BBISBISATH B3aMMOCBSI3U MPUPOJIBI, 00IECTBA M SKOHOMUKH,
B TOM YHCJIE C UCTIOJB30BaHUEM (DU3NUECKUX 3HAHUN;

e - OIEHKAa CBOUX JECUCTBUU C YYETOM BIMSHUS Ha OKPYXAIOUIYI0 CpEeAy, BO3MOXKHBIX
rI100aTbHBIX TTOCIIECTBUH.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynbrate ocBoeHuUs mporpaMmsl 1o (GU3MKe Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHus
y oOyuatomerocs 0yayT copMUpPOBaHbI MeTanpeAMeTHbIE Pe3yJIbTaThl, BKIIOYAIOIIHE
MO3HABaTEIbHBIC YHUBEPCAIbHBIC YUeOHbIE 1eCTBUS, KOMMYHUKATUBHBIC YHUBEPCATHHBIC

yueOHbIe JENCTBUS, pEryJsTUBHbBIC YHUBEpCAJIbHbIE yueOHbIe NENUCTBHUS.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eCTBUSA

Ba3oBrIe Jornueckue aeicTBUA:

e BBIABIIATH U XapaKT€PU30BATh CYILIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJIEHUI);



YCTaHABJIMBATh CYIIECTBEHHBIH NMPU3HAK KIACCU(UKAIMK, OCHOBAHUS s 00O0OIIEHUS U
CpaBHEHUS;

BBISBISITH 3aKOHOMEPHOCTH M TPOTHBOpPEYHs B paccMaTpuBaeMbIX (akTaxX, MAHHBIX H
HAOIOJICHHUSIX, OTHOCAIINXCS K (PU3NIECKUM SIBIICHUSIM;

BBISIBIIATD IPUYUHHO-CIICJICTBEHHBIC CBSI3W TPU  U3YUYEHUM (PU3UYECKUX SBICHUH U
IPOLIECCOB, JIeNlaTh  BBIBOJABl C HCIOJB30BAaHHEM JCAYKTUBHBIX W  HHIYKTUBHBIX
YMO3aKJIIOUYeHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PH3MUECKUX BEINYNH;
CaMOCTOSITENIBHO BBIOMpaTh CIOCOO pemieHus y4eOHOMl (u3nmyeckoil 3amauu (CpaBHEHUE
HECKOJIBKUX  BAapWMAHTOB pEHICHHs, BHIOOp Hamboiee MOAXOIAMIETO C  Y4ETOM
CaMOCTOSITEIBHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble HCCJIEea0BATC/IBCKHE )IeﬁCTBHﬂ:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEN0BATEIbCKAN HHCTPYMEHT MO3HAHMS;

MIPOBOJUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IIJIaHY OIBIT, HECJOKHBIM (pU3ndecKuit
HKCIEPUMEHT, HEOOJIbILIOE UCCIIEIOBAHNE (PU3NYECKOTO SIBJICHMUS;

OLIEHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALMIO, MOJYYCHHYIO B XO€
WCCIIEOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITENBHO (OPMYJIHPOBATh OOOOIIEHHUS] U BBIBOJBI IO PE3yJibTaTaM MNPOBEAEHHOTO
HaOJII0ICHNS, OTIbITA, UCCIICOBAHUS;

MIPOrHO3UPOBAaTh BO3MOXKHOE JajbHEillee pa3BUTUE (PUINYECKUX IMPOLIECCOB, a TaKkKe
BBIJIBUTATh MPEANOI0KEHUS 00 X PA3BUTHH B HOBBIX YCJIOBUAX M KOHTEKCTaX.

Pa6ora ¢ undgopmanmeii:

MPUMEHSTH Pa3IMYHBIC METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI TIPU TTOMCKE U 0TOOpe
WH(OPMAIINK WU TAHHBIX C YUETOM MPEII0KEHHON yaeOHOM PU3ndecKoil 3a1auu;
aHAJIM3UPOBATH, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATHh UH(POPMAIIMIO PA3INYHBIX BUIOB
1 GOpM IpeICTaBIeHUS;

CaMOCTOSITEIBHO ~ BBIOMPATh ONTUMAJIbHYIO (GoOpMy TpeacTaBiieHus uHpopMaruu u
WJUTIOCTPUPOBATH PEIIaeMble 33/1a4l HECIIOKHBIMU CXEMaMH, TUarpaMMaMiu, HHOU rpaukoi
A UX KOMOMHAILIUSIMH.

KoMMmyHHKaTHBHBIE YHUBeEpPCcaJIbHbIE YUeOHbIE el CTBHA:

B X0J1€ 00CYKJIeHHs] yueOHOTO MaTepuaia, pe3yJbTaToB JJa00paTOPHBIX PadOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/IaeMON TeMbI U BBICKA3hIBATh HJICU, HAIIETICHHBIC HA
pEIICHHE 3aJ1a4M | MOIepKaHue 01aroenaTeIbHOCTH OOICHUS;

COIIOCTABJIATh CBOM CYXKJICHUS C CYXJACHHSIMH JIPYTUX YYaCTHHUKOB JIMAora, 0OHapyKUBaTh
pa3nu4Ke U CXOJCTBO IMO3HIIHIA;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;

MyOJUYHO MPEACTABISTh PE3YJIbTAThl BBIIOJHEHHOTO (PM3UYECKOro OmbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHUS, IPOCKTA);

MOHUMATh W HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYATHHOW pabOThI MpHU
pEIICHUH KOHKPETHON (PU3NYECKOMN MPOOICMBI;

NPUHUMATh [EJIM  COBMECTHOW JICATEIBHOCTH, OPTaHW30BBIBATH JICUCTBHS 1O e€
JOCTMKEHUIO: PACHpeNeNsiTh PO, OOCYKJIaTh MPOIECChl M Pe3yabTaThl COBMECTHOU
paboTeI, 0600111aTh MHEHUST HECKOIBKUX JIFOJICH;

BBIMIOJHATh CBOIO 4YacTh pPa0OOTHI, [OCTUras KadeCTBEHHOTO pe3yJibTata IO CBOEMY
HAIPABJICHUIO ¥ KOOPJIUHUPYS CBOU JACHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOIMUN TPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIHLHO
chOpMyIHPOBAaHHBIM YYaCTHUKAMU B3aUMOJCIHCTBUSI.



PeI‘yJIHTI/IBHLIe YHuBepcajadbHbIC y‘leﬁHbIe IleﬁCTBHﬂ

Camoopranusanus:
e  BBISABIIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX /IS peIIeHus
(U3HYECKHUX 3HAHUN;

e OPHMEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX IPUHATUS PEIICHUN (MHAUBUIYaJIbHOE, IPUHATHE
pELIeHUs B TPYyIIIEe, IPUHATHE PEIICHUN IPYIIION);

e CaMOCTOSITEJIBHO COCTABJIATH AJNTOPUTM pelIeHus (QU3UYECKON 3ajayd WIM IUIaHa
UCCIIEZIOBaHUSL C Y4YETOM HUMEIOIIUXCS PECcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH IIpeUIaracéMble BAPUAHTHI PEILICHUM;

e JIleNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJ'lI), 3MOHHOHaJIbeIﬁ HHTCJIJICKT.

e JlaBaTh aJICKBATHYIO OLICHKY CUTYaI[MH U IpeJyiaraTh IUIaH e€ U3MEHEHHUS;

o OOBSICHATH NPUYUHBI JTOCTHKEHHUS (HEAOCTUXKEHUS) pPe3yJbTaTOB JEATEIbHOCTH, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHUBBI B JIEATENBHOCTH (B TOM 4YHCJIE€ B XOJ BBIMOJHEHHUS (PU3NUECKOTrO
MCCIIEZIOBAHUS UM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, M3MEHUBIIMXCS CUTYalUH,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

e OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSAM;

e CTaBUTH ceOs Ha MECTO JIPYroro 4yesloBeKa B XOJ€ CIOpa WM JUCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTHKY JIPyroro;

e TPU3HABATh CBOE MPABO Ha OLIMOKY MpPH pelleHnH (PU3HUECKHUX 3a7a4d WIH B YTBEPKACHUSIX
Ha Hay4YHbIE TEMBI M TaKOE K€ MPaBo JAPYyroro.

K xoHmy o0yuyenuss B 9 kJjiacce rmpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb C(QOPMUPOBAHHOCTH Yy 00YUAIOIINXCS YMEHUI:

e HCIOJIB30BATh MOHATHA: CUCTEMA OTCUYETA, MATEPHUAIIbHASL TOYKA, TPACKTOPUS,

e OTHOCHUTEJIBHOCTb MEXAHMYECKOIro JBIKEHUs, nedopmauus (ympyras, IUIacTHYEcKast),
TPEHUE, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LUEHTP THKECTH,
abCoNOTHO TBEPIIOE TENIO, LEHTP THKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHWYECKHUE
Kosie0aHUsT U BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKaja
AJNEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaTbHO30PKOCTh, CIIEKTPhl HUCITYCKaHUS U
MOTJIONIEHUS, anb(a, 0eTa- 1 TaMMa-u3Ty4eHHs, U30TOIBI, SIePHAst SHEPTETHKA,

e pasnuyarh sBJIECHHMS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJMHEHHOE JIBH)KEHHUE,
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOEe JBU)KEHHE, CBOOOJHOE MaJeHHE Tell, PaBHOMEPHOE
JBYDKEHUE 10 OKPY)KHOCTH, B3aUMOJEHCTBUE TeJl, pEaKTUBHOE JBUKEHUE, KOJeOaTeIbHOe
IBIDKEHUE (3aTyXamollue W BBIHY)KICHHBbIE KOJeOaHMs), PE30HAHC, BOJHOBOE JBIDKEHUE,



OTpakKeHHE 3BYKa, NPSAMOJIMHEHHOE pPaclIpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIIEHUE CBETA,
MOJTHOE€ BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKeHHE OEIOoro CBeTa B CIEKTP U CIIOKEHHUE
CHEKTpabHBIX L[BETOB, TUCIEPCHUsS CBETA, ECTECTBEHHAs! PaJHOAaKTUBHOCTb, BO3HUKHOBEHHE
JUHENYaTOro CHEKTpa M3JIyYE€HHs) 10 ONMCAHUIO0 MX XapaKTEpHBIX CBOWCTB M HA OCHOBE
OIBITOB, IEMOHCTPUPYIOMIMNX JAHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (M3UYECKUX SIBICHUN B OKpY)KarollleM MHpe (B TOM
qucie (pu3nYecKue SBJICHUs B IPUPOJIE: MPHINBbBI U OTIUBBI, BHKEeHHE M1aHeT ColHeYHON
CUCTEMBI, PEAKTUBHOE JIBH)KEHHE MKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKUE BOJHBI, IIyHaMH, 3XO, I[BE€Ta TE€J, ONTHYECKHUE SIBIICHUS B
npupoje, OUOJOrHYecKoe AEHCTBUE BUAMMOIO, YIbTPa(pUOJIETOBOIO U PEHTTEHOBCKOTO
W3JIyYE€HUH, E€CTECTBEHHBIM pagUMOaKTHUBHBIM (OH, KOCMUYECKHE Jy4Yd, PaTUOAKTUBHOE
U3JIy4E€HUE MPHUPOJHBIX MHHEPAJIOB, NEHCTBHUE PaJMOAKTUBHBIX M3IYyYEHUH HA OpPraHu3M
YejoBeKa), NP HTOM MEPEeBOAUTHh MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBLIEIATH
CYLIECTBEHHBIE CBOICTBA (IPU3HAKK) PUBNUYECKUX SBICHUI;

ONMCHIBaTh W3YYECHHbIE CBOICTBA TeNl W (U3UYECKUE SIBJICHUS, HUCHOJIB3Yys (U3HUECKHE
BEUYMHBI (CpeIHsis M MIHOBEHHAash CKOpPOCTh Tejla NpU HEPaBHOMEPHOM JIBUKEHUU,
YCKOpeHHe, MepeMellleHue, MyTh, yrioBas CKOPOCTb, CHJIa TPEHMsI, CHJIa YIPYrocTH, Cuia
TSKECTH, YCKOpPEHHE CBOOOAHOIO TMaJ€HUs, BEC Teja, UMIYJIbC Tela, UMITYJIbC CHIIbI,
MexaHuuYeckass paboTa M MOIIHOCTh, IOTEHIUANbHAsI SHEPrus Teja, MOJHSATOrO Hajl
MOBEPXHOCTHIO 3€MJIM, TIOTEHIMAIbHASI SHEPTUS CKATOW NMPYKUHBI, KHHETUYECKAasl SHeprus,
MOJTHAsl MEXaHWYeCKasi SHEprusi, MepHoj U YacToTa KoJeOaHuM, JUIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTeb MPEIOMJIEHUS CPEJbl), IPU ONMUCAHUHU
MPaBUJIBHO TPAaKTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEIMUYMH, O0O3HAUCHUS U
eIMHUIBI (PU3UUYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIMYMHAMHU, CTPOUTh TIpaduKu HU3YYEHHBIX 3aBUCHUMOCTEHN
(bU3UYECKUX BETUYMH;

XapaKTepHU30BaTh CBOICTBAa TeJ, (U3NYECKHE SIBICHUS W MPOLECCHl, UCHOJIb3Ys 3aKOH
COXPAaHEHMsI SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUS, IPUHLHUII CYNIEPIIO3ULIUN CUJI, TPUHLIMII
OTHOCUTENIbHOCTH [anmmies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HUMITYJbCA, 3aKOHBI
OTpaXKEHMsI U MIPEJIOMIIEHHSI CBETA, 3aKOHBI COXPAaHEHUS 3apsAI0BOr0 U MacCOBOI'0 YKCEN MPU
SJICPHBIX PEaKIUsX, IPU ITOM JaBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U 3alUCHIBATh €T0
MaTeMaTH4YEeCKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKUE TMPOLIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYyallMi
MIPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BBIBISATh PUYUHHO-CIEIACTBEHHBIE  CBS3H,
CTpOUTh OOBsICHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOpod Ha 2—3 M3Y4EHHBIX CBOMCTBA
(bu3nueckux ABIECHUN, PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3a7add (ONMMpAroLIMecs Ha CUCTEMY U3 2—3 ypaBHEHMIi), UCIOJb3Ys
3aKOHBI U (OPMYJIBI, CBSI3bIBAIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAIIN3a YCIOBHS
3a/layyl 3alUChIBAaTh KPAaTKOE YCJIOBUE, BBISBIATH HEOCTAIOIIME MJIM M30BITOUHbIC JaHHbIC,
BBIOMpATh 3aKOHBI W (OPMYIbI, HEOOXOAMMBIEC IJsi PpEUICHUS, MPOBOJIUTH PACUYETHl U
OLIEHUBATh PEATUCTUYHOCTD MOJIYIEHHOTO 3HAUCHUS (PU3NUECKON BEIINIHHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOMIM (PU3HYECKUX METOIOB,
UCIIOJIb3Yysl ONMHMCAHME WCCIEI0BaHUs, BBIJIEIATH MPOBEPSIEMOE MPEIOJIOKEHHE, OLICHUBATh
MIPaBUJIBHOCTh TOpsAJIKA NMPOBEACHMS HMCCIEJOBaHUS, J€IaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB;

MPOBOJUTH OMBITHl MO HAOIIOJEHUIO (DU3MUECKUX SBJICHUN WM (PU3NYECKUX CBOWCTB TN
(u3yuenue BTOporo 3akoHa HbpIOTOHA, 3aKOHA COXpAaHEHHUS PHEPIrHH, 3aBUCHMOCTh MEpHOa
Kosie0aHWii TPYKUHHOTO MasTHHKAa OT MacChl TIpy3a U IKECTKOCTH TPYXKHUHBI U
HE3aBUCUMOCTh OT AaMIUIUTYABl MajbIX KoJeOaHul, MPSIMOIMHEHHOE pPAaCIpOCTpaHEHUE
CBETa, pa3jioKeHHEe Oeyoro cBeTra B CHEKTP, U3YYEHHE CBOMCTB M300pa)KeHMsI B IIOCKOM
3epKajie ¥ CBOMCTB M300paKEHUs MpeaMeTa B coOuparomel TuH3e, HaOMI0eHHE CTUTOIIHBIX
M JUHEWYATBIX CIEKTPOB HW3IY4YEHHs): CAMOCTOATENIBHO COOMpaTh YCTAaHOBKY W3



n30bITOYHOTO Habopa OOOpyAOBaHMsS, OINHCHIBATH XOJI OMNBITA M €ro Pe3yIbTaThl,
(opMynHpOBaThH BBIBOJIBI;

IPOBOJIUTH MPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, OIpENeNsisl CpelHee 3HaUCHHUe
n3MepsieMOl BeIMYUHBI ((POKYCHOE pacCTOsIHIE COOMpAroIei JIMH3bI), 000CHOBBIBATH BBIOOP
crioco0a u3mMepeHus (M3MEpUTEILHOrO MpUdopa);

HPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEHN (PU3MUECKUX BEIMYUH C UCIIOJIb30BAHUEM IMPSIMBIX
U3MEpEeHu (3aBUCUMOCTh IYTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBUXKEHMM 0€3
Ha4yaJIbHOM CKOPOCTH, MEpuoJia KOJeOAaHW MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH,
3aBUCUMOCTH yIJla OTPa)K€HUs CBeTa OT YyIVIa NaJE€HUsS W yIJa NPeIOMIIEHHS OT yria
najeHus): IUIAHUPOBaThb  HUCCIEAOBAaHUE, CaMOCTOATENbHO  COOMpPAaTh  YCTAHOBKY,
(UKCUpPOBATh PE3yIbTAThI MOJIYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH B BUE TAOIHI U
rpauKoB, enaTh BBIBOJBI [0 pe3yIbTaTaM HCCIEIOBAHMS;

NPOBOJUTH KOCBEHHbIE M3MEPEHMsI (U3NUYECKUX BEIUYMH (CPEIHsSs CKOPOCTh U YCKOpPEHHE
Tela NpU PAaBHOYCKOPEHHOM JIBM)KEHUHM, YCKOPEHHE CBOOOJHOrO NajaeHusi, KECTKOCTb
MPYXUHBL, KO3(PPUIUEHT TPEHUSI CKOIBKEHUSI, MEXaHUYECKas paboTa U MOIIHOCTh, YacTOTa
U Tepuoj KojieOaHUN MaTeMaTHYEeCKOro W MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa
cobuparoniel JIMH3bI, PaJUOAKTUBHBIM (OH): IUIAHUPOBAaTh M3MEpeHus, coOuparthb
AKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U BBINOJHATH W3MEPEHUs, CIEAys MpeaoKeHHON
MHCTPYKLIHH, BBIUUCIATh 3HAUEHUE BEJTMYMHBI M aHAJIU3UPOBATH MOJIYYEHHBIE PE3YIbTAThI C
YYETOM 3aIaHHOW MOTPENTHOCTH U3MEPEHUI;

co0JI0/1aTh MpaBUIIa TEXHUKU O€30M1acCHOCTHU MpU paboTe ¢ 1abopaToOpHBIM 000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKA M3YYEHHBIX (PU3NYECKUX MOJEJEH: MaTephalibHas TOYKa,
abCoJIIOTHO TBEPJOE TEIO, TOUEUHBIN MCTOYHMK CBETa, JIyd, TOHKas JIMH3A, IJIaHEeTapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHLUIIBI AEUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha UX ONUCAaHUA (B TOM YHCJE: CHUAOMETpP, JATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOPEHHs, pPaKeTa, 5XO0JIOT, OYKM, MEepUCKom, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, TO3UMETp, KaMepa BuiibcoHa), UCIONb3ysl 3HaHUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUN U HEOOXOUMble (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl M CXEMAaTUYHbIE PHCYHKM M3YyYEHHBIX TEXHHYECKHX YCTPOICTB,
U3MEPUTEIbHBIX TPUOOPOB W TEXHOJIOIMYECKHMX TIPOIECCOB MPHU pPElIeHUH Yy4eOHO-
MPAKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JJIs MOCTPOEHUSI U300paKeHUH B MIJIOCKOM 3epKalie
U coOuparoniei TuH3e;

MPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIHIO O MTPUMEpax) NPaKTUYECKOTO UCIIOIb30BaHUS
¢dbu3nueckux 3HAHWW B TIOBCEAHEBHOW KU3HM Ui oOOecreueHus Oe30MacHOCTH TpH
oOpaiieHUd ¢ HpuUOOpaMM M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHUS 370pPOBbS U
COOITIOIEHUST HOPM SKOJIOTMYECKOTO MOBEICHUS B OKPYIKAIOIIEH cpejie;

OCYWIECTBIATh MOMCK uH(pOpManmuu  (Qu3mdeckoro cozepxanus B  MHTepHere,
CaMOCTOSITENIBHO ~ (DOPMYJIMpPYST TMOMCKOBBIM  3ampoc, HaXOAUTh IYTH OINpECIICHUS
JIOCTOBEPHOCTU  MOJYYEHHOW HMH(POpMAlMM Ha OCHOBE HMEIOIIUXCS 3HAaHUU U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

WCIIOJBb30BaTh TNPHU BBHINOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIONMYJSIPHYIO JIMTEpaTypy
(bu3MUeCcKOro cojepkKaHus, CIpPaBOYHbIE MaTepHallbl, pecypchl ceTh VIHTepHeT, BIaaeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHusi MH(POpPMALMK U3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMAIUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOrO CoJep KaHMsl, MyOJUYHO MPEACTABISTh PE3YJIbTAThI
MIPOEKTHOM WJIM HCCJEN0BAaTEIbCKON NEATEIbHOCTH, IPU 3TOM TI'PAMOTHO HCIIOJIb30BAThH
W3YYEHHBI TOHATHWHBIMA ammapar wu3y4aemMoro pasgena (U3HKH M COMPOBOXKIATH
BBICTYIUICHHE IIpe3eHTalNel C y4ETOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



Conepxanue yueOHOT0 MaTepuaia
(3 yaca B HemeJ10).

MexaHu4yecKHe siBJEeHHS.

Mexanuueckoe jBukeHue. MarepuanpHas Touka. Cucrema orcuéta. OTHOCHTEIBHOCTH
MEXaHWYECKOTO JBMKCHMs. PaBHOMEpHOE NpAMOJMHEWHOE ABMKEHHE. HepaBHOMEpHOE NpsSMOJIMHENHHOE
nBukeHue. CpeHsisi U MTHOBEHHAsl CKOPOCTh TeJla [P HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHoyckopeHHOE NpsMorHeHOe nBmkeHne. CBoOoHOe nagenue. OnbIThl [ anwes.

PaBHomMepHOe nBWKeHHEe Mo OkpyxkHOcTH. Ilepuon m dvactora oOpamienus. JluneliHas u yriioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

IlepBeit 3akoH Hprotona. Bropoi 3axkoH Herorona. Tperunt 3akoH Herorona. IIpunnun
CYIEPIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUs CKOJIBKEHHUSI, CUJ1a TPEHUS TIOKOsI, IpyTre
BUJIbI TPCHHSI.

Cuna TSHDKECTU U 3aKOH BCEMHPHOI'0 TATOTCHHA. YCKOpeHI/IG CB060[[HOFO naacHus. I[BI/I)KGHI/Ie IJIAHET
BOKpYT COJ'IHI_[a. HepBaﬂ KOCMHUYCCKaA CKOPOCTD. HeBecomocTthb u IIEPCTPY3KHU.

PaBHoBecue MarepuanbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecwe TBEPAOro Teia C
3aKPEIIEHHON OChIO BpanieHus. MoMeHT cuibl. L[eHTp TsikecTH.

Nmnynse tena. M3menenne nmnynbsca. MimMnynbe cuibl. 3aKOH COXpaHEHHUs UMIYJbca. PeakTuBHOE
NIIBIDKCHHUE.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cui TsKeCTH, yNpyroctd, TpeHus. CBs3b SHEpruu u
pabotsl. IloreHnmanbHas sHEprus Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuuanbHas s3Heprus
cKaroll npyxuHbl. KuHermueckas sHeprus. Teopema O KHHETHYECKONM DSHEPruU. 3aKOH COXPAaHEHUS
MEXaHUYECKON IHEPTHUN.

Hemoncmpayuu.

Habntoienne MmexaHn4eckoro IBHKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHe myTed M TPAEKTOPUI ABM)KEHHS OAHOIO M TOTO K€ TejJa OTHOCHTEIBHO Pa3HbIX TEl
OTCYETa.

N3mepenne CKOpOCTU U YCKOPEHUs NIPSMOIUHENHOTO ABUKCHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.

Habmtonenue nBuXeHHs Tena 1o OKPYKHOCTH.

Halmronenne mMexaHWuecKux SIBIEHUH, MPOUCXOAIIMX B cHCTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MAaCChl Tea U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena pyU YCKOPEHHOM JIBUKEHHH.

10. Ilepenaya ummyibca pu B3aUMOJCUCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEll.

12. CoxpaHeHne UMIyjbca IIpU HEYIIPYTrOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMIysbca Mpu abCOIIOTHO YIIPYTroM B3aUMOIEHCTBUH.

.
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14
15
16

. HaGmronenue peakTHBHOTO JBUKEHHUSI.
. CoxpaHeHrEe MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM TaICHUH.
. CoxpaHeHrnEe MEXaHNYECKON YHEPTUH MTPH JIBHKEHUH TeJla MO IEHCTBUEM NPYKUHBI.

Jlabopamopuusie pabomot u onvimel.
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10.

11

KoncrpynpoBanue Tpakra Ui pasrOHa M JANbHEHIIEro paBHOMEPHOTO IBIDKCHHUS IIapHKa WU
TEJICHKKU.

OmpeneneHue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM IBIDKCHHS HIapHKa I10 HAKJIOHHOW
IUIOCKOCTH.

OmnpeneneHne yCKOPEHUS Tea MPH PaBHOYCKOPEHHOM JIB)KEHHU 1O HAKIIOHHOH IIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBKEHUHU 0€3 HaudaibHOMU
CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JBIKEHUHM 0€3 HadaJlbHOH CKOPOCTH IYTH
OTHOCSTCS KaK psii HEUETHBIX YHCEII, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHH OJTMHAKOBBI.
I/ICCHCZ[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUS OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.
Omnpenenenne K03pPUINEHTA TPSHUS CKOJIBKCHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Ompenenenne pabOTHl CHIIBI TPEHHS HpPU PABHOMEPHOM JBIKEHHM Tela MO TOPU30HTAILHOU
MIOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPU MOIBEME I'py3a C WCHOJIB30BAHUEM HETOJBI)KHOTO H
MOJIBIDKHOTO OJIOKOB.

. VI3ydenue 3aKoHa COXpaHEHHUsI YHEPTUH.

Pa3zgen 9. Mexanunueckune KoJe0aHUA U BOJIHBI.

KonebatensHoe nprmkenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWI: MEPHOM, 4acTOTa, aMIUIUTYHA.

MareMaTUYeCKUH 1 HPY)KI/IHHHﬁ MasiTHHUKHU. HpeBpaH_[CHI/IC OHCPI'UH IIpU KoJie0aTeIbHOM JBHXCHHUU.

3aryxatomue kojebanus. Beinyxkaennsie konebanus. Pezonanc. Mexanunueckue BosiHbl. CBOWCTBA

MEXaHHNYECKHUX BOJIH. HpOILOJ’ILHBIG U TIONCPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI M CKOPOCTH eé

pacrpoCTpaHCHUH. MexaHn4decKue BOJHbBI B TBép,[[OM TECIIC, CEelCMHUYECKHE BOJIHEI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.
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Habmoienue xosne6anuii Tes moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habntoienne BeIHYX/IEHHBIX KOJle0aHUIl U pe30HaHca.

PacnipocTpanenue npoJ0iabHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).

Habintoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomsl u onvimol.
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Omnpenenenre 4acToThl U Mepro/ia KonedaHuil MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHne 4acTOTHI ¥ IEPHOAA KOJeOaHUH MPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NIepUoa KojJeOaHui OIBEIICHHOTO K HUTHU Tpy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEPHOAA KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT MacChl Ipys3a.
[IpoBepka HE3aBUCHMOCTH MEepHOJIa KoyieOaHui rpy3a, MOJBEHIEHHOIO K HUTH, OT MacChl rpy3a.



6. ONBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb MEPHOAA KOJIEOAHUH MPYKUHHOTO MAasTHHUKA OT Macchl
Ipy3a U )KECTKOCTHU MPYKHUHBI.
7. W3MepeHune yckopeHHsl CBOOOAHOTO MaJeHHUS.

Pa3zgen 10. JjiekTpOMArHuTHOE 1MOJIE€ M DJIEKTPOMArHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMAarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. [Ikama
AJIEKTPOMArHUTHBIX BOJIH. MCrioyib30BaHue 2IEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

BHGKTpOMaFHI/ITHaH IIprupoJaa CBCTA. CKOpOCTB cBera. BomHOBEIC CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoxHoOBBIE CBONMCTBA CBETA.

Jlabopamopuusie pabomot u onvimel.
1. W3yyeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOUIFHOTO TeledoHa.
Pasznea 11. CBeroBbIe IBJIEHHUS.
JlyueBas monens ceera. Mctounuku cBeta. [IpsiMoninHeliHOe pacipocTpaHEHHE CBETA. 3aTMEHUS
Connna u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

[Mpenomnenne cBeta. 3aKOH MpejOMIICHHsS CBeTa. [loliHOE BHYTpEHHEE OTpakeHHE CBeTa.
Vcnonp30BaHuE MOJHOTO BHYTPEHHETO OTPAYKEHHSI B ONITUYECKUX CBETOBOIAX.

Jlunza. Xon nyueit B munze. Ontudeckas cucteMa (horoamnmnapara, MUKpocKomna u Teyieckora. ['ma3 kax
onTHYECKasi CUCTEMA. bIM30pyKOCTh U 1aTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekrp. OnbiTel HbtoToHa. CroXeHHE CHEKTPalbHBIX I[BETOB.
Jucnepcus cera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIIPOCTPAHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenune n300pakeHM B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTHYecKu CBETOBO/I.

Xon nydeit B cobuparoreit TuH3e.

XoJ Ty4deil B pacCEMBalOIIEH JIMH3E.

[Tonydenne n300pakeHuii ¢ TOMOIIBIO JINH3.

. Ilpunnmn nevictBus ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOTIA.
10. Mopens riasa.

11. PasnoskeHue O6e0ro cBeTa B CIIEKTP.

12. TTomy4yenue 6e10ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX [[BETOB.

©ooNOoO MWD RE

Jlabopamopuusie pabomot u onvimel.



1. HccnemoBaHue 3aBUCUMOCTH yTila OTPAKEHHUSI CBETOBOTO JIyda OT yIJia TaICHHS.

N3ydenne xapakTepuCTHK N300pakeHUs MIpeIMeTa B TNIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yIJia TPEIOMIICHHSI CBETOBOTO JIy4a OT YIJla NMaJACHUS Ha TPaHUIE
«BO3JTYX—CTEKIIO».

[Tonyuenune n300pakeHMIA ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMPAOILEH JTMH3BI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIEKTP.

OIBITEI 110 BOCIIpHUATHUIO IBETA MTPCAMETOB IIPU UX Ha6JIIOI[eHI/II/I 4Cpe3 IBCTOBLIC (1)I/IJIBprI.

w
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Pa3gen 12. KBantoBbIe sIBJEHUS.

OmnsiTel Pesepdopaa u mnanerapuas mogens aroma. Mogens atoma bopa. Mcnyckanue u nmorsiomienue
cBera aroMoM. KBaHThI. JInHeYaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anba, OeTa- U ramma-usnydenus. CTpoeHne aToMHOTO sapa. HykioHHas Moaens
aToMHoOro sapa. M3oronsl. PaguoaktuBHele npespamienus. llepron nonypacnana arToMHBIX 1€p.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOIO M MacCOBOIO YHUCEN. DHEPrUsl CBA3U aTOMHBIX
anep. CBs3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus aaep. Mcrounuku sHeprun CoaHia v 3BE371.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YEHUN HA )KUBbIE OPTaHU3MBI.

/emoncmpayuu.

CrieKTphl U3JIydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3anyHbIX T'a30B.

Crnektp Boznopoza.

HaGmronenue tpexoB B kamepe Busbcona.

Pabota cuéTurka HOHU3UPYIOUUX U3TYyYEeHUH.

Perucrpanus n3inydeHus: npupoOAHBIX MUHEPAJIOB U ITPOTYKTOB.

I o

Jlabopamopuvie pabomsl u onvimol.

1. HalGmroneHue CIUIONIHBIX U TMHEWYATHIX CTIEKTPOB H3ITYUCHHUS.
2. HccnenoBanue TpEKOB: U3MEPEHNE YHEPTUU YACTHUIIHI IO TOPMO3HOMY TyTH (110 poTOorpadusim).
3. H3mepeHue paanoakTUBHOTO (poHA.

IToBTOpHTE/NIBLHO-00001IAKO NI MOLYIb.

[ToBTOpUTENBEHO-0000IIAIONINIT  MOAYJIb MpeaHa3HaueH /s CHCTeMaTh3alud U 00O0OIIeHUs
MIPEIMETHOTO COJIEPYKAHUS U OMbITA JAESITeIbHOCTH, IPUOOPETEHHOTO IPU U3YyYEHHUH BCETro Kypca pU3UKH, a
TaKXe I MOJArOTOBKH K OCHOBHOMY T'OCYJJapCTBEHHOMY 3K3aMEHY 10 (pHU3UKe JIIsl 00ydaromxcs,

BBIOpABIINX ATOT y4EOHBIN TPEIMET.

[Ipu u3yueHU JaHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JESTEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CreunBaeTcs JIOCTUKEHHE NPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMbIX pPe3yIbTaToB
oOyueHus, GOpMUpPYETCS] €CTECTBEHHOHAay4YHas FPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HMCCIIEAOBAHUS
SBIICHUA TPUPOABI M TEXHUKH, OBJAJCHHE YMEHHUSMHU OOBACHATh (PU3HUECKUE SIBICHHS, NPUMEHSSA
IIOJTyYEHHBIE 3HAHUS, pelliaTh 3a/1a4ui, B TOM YHCJIE Kau€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMIHATBEHO AESTENLHOCTHBIN XapakTep JAaHHOIO pa3zelia pealu3yeTcs 3a CYéT TOro, uTo

06yqa101unecs1 BBITIOJIHAOT 3aJaHWsl, B KOTOPBIX UM IIPCAJIaracTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHUW pacrno3HaBaTh M HAyYHO OOBSACHATH (UINYECKUE SBICHUS B
OKpY>Karollel NpupoJIe U MOBCEAHEBHON KU3HH;

HCIOJIb30BAaTh HAYYHBIC MCTOJbI HMCCJIICIOBAHUSA (1)I/ISI/I‘I€CKI/IX SIBJIGHI/II‘/II, B TOM 4YHUCJIC IJIA IIPOBCPKU
THUIIOTE3 U MOJYUYCHUA TCOPCTUIYCCKHUX BbIBOAOB,

OOBICHATH HAayY4YHBIC OCHOBBLI HanOoJIee BaXKHBIX Z[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, Harpumep,
MNPAaKTUYICCKOro MCIIOJBb30BaHUA PA3JIMYHBIX HMCTOYHHUKOB OHCPIMHM Ha OCHOBC 3dKOHA IIPCBPALICHHA H
COXpPAaHCHUS BCCX U3BCCTHBIX BUJI0B SHCPIUH.

OUBNYECKUM ITPAKTUKYM -6 uacos

[ToBTOpenue (peseps) 8 vacos.

TemaTuuyeckoe mIaHUPoOBaHue 1 9 kiacca (3 yaca B HeeJI10).



Tema KouanuecTBo | DiIeKTPOHHBbIE pecypchl
4acoB.
Ne
n/
n
1 | 3aKoHBI MeXaHHKH 40 wacos | 1. www.school-collection.edu.ru — 3ro

KOJIJIEKIHST 00pa30BaTe/IbHBIX PECYpPCOB.
2. K ypoky ¢pu3uku
http://www.ru.convert-me.com/ru -
«HTEepaKTHBHBII KOHBEPTEP BEJTUUUH)).
3. http://window.edu.ru — Poccuiickuii
00111e00pa30BaTe/IbLHBII MOPTAJI,

Mexannveckue K0JIe0aHus 1 BOJTHbBI

8 yacos

1.www.school-collection.edu.ru — sTo
KOJJIEKIIMSI 00Pa30BaTeILHbIX PECYPCOB.
2.https://uchebnik.mos.ru - «MockoBckast
JIEKTPOHHAS LIKO0JIa» — 3TO IIUPOKUI
Haoop

3JIEKTPOHHBIX Y4¢OHMKOB M TECTOB,
HHTCPAKTUBHbLIC CHCHAPHUHU YPOKOB.

3. K ypoky ¢puszuxku
http://www.elkin52.narod.ru -
«3aHuMaTeJbHasA (1)n3m<a B BOIIPpOCax U
0TBCTaAX).
http://physics.nad.ru/physics.htm -
«DPu3uka B AHUMaAlIunuAaXx».

4. http://window.edu.ru — Poccuiickmii
00111e00pa30BaTE/IbHBIN MOPTAJI,

3J'IeKTp0Mal"HI/ITHLIe KoJIe0aHus U
BOJIHbBI

20 4acoB 4

eeamy 3skealssollection.edu.ru — sro
KOJLJIEKIMA 00pa30BaTeIbHbIX PECYPCOB.

2.https://uchebnik.mos.ru - «MockoBckast
JIEKTPOHHAS LIKO0JIa» — 3TO IIUPOKUI
Ha0op

AJNIEKTPOHHBIX y‘lCﬁHI/IKOB H TECTOB,
HHTEPAKTHBHBbIE CHEHAPHH YPOKOB.

3. K ypoky ¢puszuxku
http://www.elkin52.narod.ru -
«3aHuMaTe/ibHasA (pU3UKA B BONIPOCAX H
oTBEeTaAX».
http://physics.nad.ru/physics.htm -

«PDU3uKa B aHUMALUSIX».

KBanToBbI€ IBJICHUS

15 yacos

1.www.school-collection.edu.ru — sTto
KOJLIeKIMSI 00pa30BaTeILHBIX PeCypCcoB.
2.https://uchebnik.mos.ru - «MockoBckast
JICKTPOHHAA MIKO0JIa» — I3TO llIPIpOKI/Iﬁ
Ha0op

3JIEKTPOHHBIX Y4eOHUKOB M TECTOB,
HHTEPAKTHBHbIE CHEHAPHH YPOKOB.

3. K ypoky ¢pusukn




http://www.elkin52.narod.ru -
«3aHuMaTeJIbHAsA (PU3MKA B BONIPOCAX H
oTBEeTaAX».
http://physics.nad.ru/physics.htm -
«DPu3zuka B AHUMaNugax».

Bcenennas

8 yacos

1.http://nrc.edu.ru/est/r2
2. http://window.edu.ru — Poccuiickuii
001meo0pa3oBaTeJbHbIN OPTAJ,

DuU3NYeCKUl NIPAKTUKYM

6 yacoB

1.www.school-collection.edu.ru — 3to
KOJLIEKIHsI 00pa30BaTeIbHBIX PeCypCcoB.
2. K ypoky ¢pu3uku
http://www.ru.convert-me.com/ru -
«/HTepaKTUBHBINA KOHBEPTEP BEJIUYUH.
3. http://window.edu.ru — Poccuiickmii
001eo0pasoBaTeIbHbIN MOPTAJ,

IloBTOpEHHE

2 yaca

1.www.school-collection.edu.ru — s3to
KOJJIEKIIMSI 00pa30BaTeILHbIX PECYPCOB.
2.https://uchebnik.mos.ru - «MockoBckast
JIEKTPOHHAS LIKO0JIa» — 3TO IIUPOKUI
Haoop

3JIEKTPOHHBIX Y4¢OHMKOB M TECTOB,
HHTCPAKTHUBHbLIC CHCHAPHUHU YPOKOB.

3. K ypoky ¢puszuxku
http://www.elkin52.narod.ru -
«3aHuMaTe/bHasA (pU3UKA B BONIPOCAX H
0TBETaAX).
http://physics.nad.ru/physics.htm -
«DPu3uka B AHUMaAluAax».

4. http://window.edu.ru — Poccuiickmii
0011e00pa30BaTe/IbHBIN MOPTAJI,

99







