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Pa6ouas nmporpamma
VYyebnbiit npegver PU3NKA
Knacc 9
VpoBeHb 06pasoBaHMs OCHOBHOE OO1iee
Cpoxk peanmsauyy nporpammbl 2024-2025 yueGHbIi rof,
KomuecTso yaco 110 yueGHOMY I1aHy: Bcero 66 4acoB B IO B HENEIO 2 yaca
Pa6oyas nporpamma cocTaB/ieHa Ha OCHOBE:
- DeziepasIbHOrO TOCYAAPCTBEHHOIO 06Pa30BaTeIbHOTO CTAHAAPTa OCHOBHOTO OBILEro (®I'OC 0O00), yTBepKA,EHHOrO
npukasom MuHncrepcrBa o6pasosanms n Hayku PO ot 17.12.2010 Ne 1897
- OcHOBHOJ 06pa3oBaTe/IbHOI POrpaMMbl OCHOBHOTO 0611iero o6pasosauns MOY Bemkaiivckas COLL Nel, yrBepskmeHHoOI
npukasom gupekropa ot 29.08.2024 Ne 209
- ®usuka 7-9 knaccpy/paboyast nporpamma K amn YMK A B.ITéppuukun, E.M. I'yrank/H.B.®@unonosuy, E.M. I'yTHUK —
M.: IIpoda, 2019
Vuebunk pusnuku 8 knacc, asrop A.B.I1éppiukmuH

Pabouyio nporpammy cocrasuia ﬁ% Cypuuna B.H.




[lnanupyeMbie pe3yJibTaTbhl 0CBOEHHS Y4e€GHOTrO
npeameTa B 9 KJjacce

N3ydenune Gu3NKM Ha YPOBHE OCHOBHOT'O OOIIEero 0Opa3oBaHMs HAIIPABICHO HA JOCTH)KEHHUE IMYHOCTHBIX,
METanpeIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pe3ynbTaTe n3ydenus pu3nKu Ha ypOBHE OCHOBHOT'O 00IIIeT0 00pa30oBaHus y 00ydaroierocs OyayT
c(hOpMHUPOBAHBI CIICAYIOITNE TUIHOCTHBIC PE3YJIbTaThl B YaCTH:

1) mIaTPpUOTH4ECKOr0 BOCIIMTAHMS

—OPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NUECKON HAYKHU;

—IIEHHOCTHOE OTHOIIEHUE K JJOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpaKAAHCKOI0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTh K aKTUBHOMY Y4YacCTHUIO B OOCY’KJIEHUM OOIIECTBEHHO 3HAYMMBIX U dTUYECKUX MPOOJIEM, CBA3aHHBIX C
MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN (PU3UKH;

—OCO3HAaHHE BAXKHOCTH MOPAIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3CTETHYECKOI0 BOCITUTAHUS:

—BOCIIPUATHE ICTETUYECKUX KaueCTB (PU3UYECKOM HayKH: €€ TapMOHUYHOTO IMOCTPOEHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHMS:

—OCO3HAHME IIEHHOCTH (U3NUECKONW HAyKM KaK MOIIHOTO HWHCTPYMEHTa IMO3HAHHWS MHpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUW, BaYKHEUILIEW COCTABISAIOLIEN KYJIbTYPHI;

—pa3BUTHE HAYYHOM JIFOOO3HATEILHOCTH, MHTEPECA K UCCIE0BATEIBCKON IEITEIBHOCTH;

5) popMupoBaHuSs KYJbTYPbI 310POBbS U IMOLMOHAJIBHOI0 0JIAT OOy YHS:

—OCO3HAHUE IEHHOCTU 0e30MacHoro odpasza KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXXHOCTH IMpPaBUI
0€30I1acCHOTO MOBEAEHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ SJEKTPUYECKUM U TEIIOBBIM 000PYJIOBaHUEM B JOMAITHUX
YCIOBUSAX;



—CchOpMHUPOBAHHOCTh HaBbIKa pedJieKCHU, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOro >K€ MpaBa y JAPYroro
YEJI0BEKA;

6) TPy10BOIr0 BOCIIMTAHMS:

—aKTHUBHOE Y4YacTHE B PCIICHUHU MPAKTHYECKHUX 3ajJad (B paMKax CeMbH, 00pa30BaTEIbHOW OpraHU3aIlid, TOpoJa,
Kpas) TEXHOJOTHYECKOM M COIMAJIbHOM HAIIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCJIe U (PU3NUECKUX 3HAHUM;
—HMHTEPEC K NPAKTUYSCKOMY U3YyUYEHHIO MpodecCuid, CBI3aHHBIX C (DU3UKOM;

7) IKOJIOrH4eCKOro0 BOCIIUTAHUSA:

—OpHUEHTAIlUsd Ha IpUMEHEeHHE (U3UYECKMX 3HAHUM I pelIeHus 3ajad B O00JacCTH OKPYIKaloIlIeW Cpesbl,
IJIAHUPOBAHMS OCTYIIKOB M OLICHKHU MX BO3MOKHBIX MOCJIEICTBUI JIJISI OKPYKAIOIIEH CPEbI;

—O0CO3HAHME TII00aTLHOT0 XapaKTepa dKOJIOTHISCKUX MPOOJIeM B IMyTel UX PEIICHNS,

8) ajanTanuu K U3MEHAIOMIMMCH YCJIOBUAM COLMAJIBHOU U MPUPOIHON Cpeabl:

—TOTPEOHOCTh BO B3aMMOJICHMCTBUU MPH BBINOJHEHUH HCCIEAOBAHUN M MPOCKTOB (PU3MUYECKON HAIPaBJICHHOCTH,
OTKPBITOCTh OIBITY U 3HAHUSM APYTHX;

—OBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;

—MNOTpeOHOCTh B (POPMUPOBAHMHM HOBBIX 3HAHWM, B TOM 4HCiIE (POpMYyIUpOBaTh HUACH, MOHSTHS, THUIOTE3BI O
dbuzndecknux oObEKTax U SIBICHUSIX;

—O0CO3HaHKE NePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (PU3BUKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETECHUN HOBBIX (PU3MUECKUX 3HAHUIA;

—CTPEMIICHUC AHAJIM3UPOBATH W BbIABIIATH B3aMMOCBA3HU IIPUPOIbLI, O6H.I€CTBa N 5KOHOMHKH, B TOM UYHCIIC C
HUCIIOJIB30BAHHUCM (1)I/ISI/III€CKI/IX 3HaHHﬁ;

— OIICHKA CBOUX JICHCTBUN ¢ YYETOM BIIMSHUS Ha OKPYXKAIOIIYIO CPETy, BO3MOXKHBIX TI00ATBHBIX MTOCISICTBHM.
METAINPEIMETHBIE PE3YJIbTATbI

B pe3ynbTaTe 0CBOCHUS MPOrpamMMsbl 1o (PU3UKE Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus y 00y4aroerocs
OynyT chopMHUPOBAHBI

METANIPECAMECTHDBIC PE3YyJIbTAaThl, BKIIIOYAIOIHUC ITO3HABATCIIbHBIC YHUBCPCAJIbHBLIC yLIC6HI)IC I[Gf/JICTBI/IH,



KOMM

KOMMYHHMKATUBHBIE YHHMBEpCaJIbHbIC Y4Ye€OHBIC IEUCTBHS, PEryISTHUBHBIC YHUBEpCAJbHBIC Yy4YeOHBIC JCHCTBUS.
Ilo3HaBaTeJbHBIC

YHUBepcaJbHbIe y4eOHbIe HeiiCTBUSA
Bba3oBble Jlornyeckue neMcTBuA:

BBISIBJISITh U XapaKTEPU30BaATh CYIIECTBEHHbBIC MPU3HAKU OOBEKTOB (SIBIICHUN);

yCTaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KJacCU(pUKALIMU, OCHOBAHUS 1151 000OIIECHNS U CPABHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBaEeMbIX (pakTax, TaHHBIX U HAOIIOMCHUSIX, OTHOCSIIIUXCS
K PU3UYECKUM SBJICHUSIM;

BBISABJISITh PUUUHHO-CJICICTBEHHBIE CBS3W IMPU M3YyUYEHUU (DU3NUECKUX SBJICHUU U MPOIIECCOB, JIEJIATh BBIBOJIBI C
VCIIOJIb30BAHUEM JICIYKTUBHBIX M MWHIYKTUBHBIX YMO3AaKIKOYEHUM, BBIIBUTIaTh THUIOTE3bI O B3aUMOCBSI3SIX
bu3nYeCKuX BEIUYUH;

CaMOCTOSITEJIHO BBIOMPATH CMOCOO pElieHUs] y4eOHOU (u3myecKkoil 3ajauu (CpaBHEHHE HECKOJbKHX BapHUAHTOB
pelIeHusi, BeI0Op HanboJiee NOAXOAIIET0 C YUYETOM CAMOCTOATENIHLHO BBIJEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejibCKue 1eHCTBUS .

HCIIOJIb30BaTh BOMIPOCHI KaK UCCIE0BATEILCKUI HHCTPYMEHT MTO3HAHUS;

MPOBOJUTH MO CAMOCTOSITEJIbHO COCTABIICHHOMY IIJIAaHY OIBIT, HECIOXKHBIA (PU3MUYECKUN AKCIIEPUMEHT, HEOOIBIIIOE
HcclieIoOBaHuE (PU3MYECKOTO SIBJICHUS,

OIIEHMBAaTh Ha NPUMEHHMOCTb M JOCTOBEPHOCTb HH(OpMalLMIO, TOJIYUYEHHYH) B XOJI€ HCCICIOBAaHUS HWIIH
IKCTIICPUMEHTA;

CaMOCTOSITeNIbHO (DOPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI 110 pe3ysbTaTaM IMPOBEAEHHOTO HAOIIOJICHHUS, OIBITA,
HCCIICIOBAHMS;

MIPOTHO3UPOBATH BO3MOXKHOE JasibHENIIIee pa3BUTHE (HPU3NUECKUX MPOIECCOB, a TAKXKE BBIIBUTATH MPEIMOI0KEHUS
00 MX pa3BUTHUM B HOBBIX YCJIOBUSX U KOHTEKCTaX.



Pabora ¢ undopmanuei:

MPUMEHSITh PA3JIMYHBIE METO/Ibl, HTHCTPYMEHTHI U 3aIIPOCHI MPU MOUCKE U 0TOOpe UH(POPMALIUK WIIH JaHHBIX C
y4ETOM MIPEI0KEHHON yueOHOM (hu3nueckoit 3a1auu;

aHAJM3UPOBATh, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HUHMPOpMAIMIO pa3IMYHBIX BHAOB U  (popm
PEJCTABICHUS;

CaMOCTOATEJIbHO BHIOMpPATh ONTUMAIbHYIO (OpMY MpeAcTaBiICHUS HWHPOpMAIMU U WILIIOCTPUPOBATH pEIllaeMbIe
3a/1a4M HECJIO)KHBIMU CXEMaMHU, JuarpaMMamMu, MHOU rpadukoi U uX KOMOUHAITUSIMH.

KoMMyHHKaTHBHBIE YHHUBEpPCaJIbHbIe YUeOHbIC JCHCTBUA:

B X0JI€ 00CYKJIeHHs yueOHOTO MaTepuala, pe3yabTaToB JJa0OpaTOPHBIX PAOOT U MPOEKTOB 3a1aBATh BOMPOCHI 11O
CYIIECTBY OOCYXJaeMOil TeMbl M BbBICKA3bIBaTh WJEH, HAICJICHHbICE HA PEUICHHUE 3aJa4d W TOJJICPKAHUE
0J1aro>KeyaTeIbHOCTH OOILICHMUS;

COTIOCTABJIATh CBOU CYXKJICHUS C CYXXJCHUSMH JAPYTUX YYACTHHKOB JHMAiora, OOHapyXUBaTh Pa3IMuMe U CXOJCTBO
MO3UIINM;

BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

NyOJIMYHO TPEJACTABIATH PE3YJAbTAThl BBINOJHEHHOTO (DU3UYECKOTO ONbITa (IKCIEPUMEHTA, HCCIEIOBaHMUS,
MPOEKTA);

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M UHAMBUIYATLHOM PaOOTHI MPU PEHICHUU KOHKPETHOM
(duznyecKoil mpoOIIeMbl;

MPUHUMATh 1I€JIU COBMECTHOU JIESITEIbHOCTH, OPTaHU30BBIBATh JICUCTBUS MO €€ JOCTUKEHUIO: PACIPENEsATh POJIH,
00CY>KJ1aTh MPOIIECCHI U PE3YIbTAaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOICH;

BBITIOJIHATH CBOIO YacTh Pa0OThI, JOCTUTas KA4ECTBEHHOTO PE3yJibTaTa MO CBOEMY HAIMPABJICHUIO U KOOPJIAUHUPYSI
CBOU JICUCTBUS C IPYTUMH UJICHAMU KOMaH/IbI;

OIICHMBAaTh KAa4yeCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
YYaCTHUKAMH B3aUMO/ICUCTBUSI.

PeryasiTuBHBbIC YHHBEPCAJIbHBIC YYeOHbIE 1eHCTBUSA



Camoopranuszanus:

BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUsIX, TPEOYIOMIMX JI pelieHus] GU3NUECKUX 3HAHUM;
OPUEHTUPOBATHCSI B PA3IMUHBIX MOAXOJAX MPUHATHUS pelIeHUN (MHAWBUIAYaTbHOE, MPUHSATUE PEIICHUS B TPYIIIE,
MPUHATHE PEIICHUN TPYyHIoi);

CaMOCTOSITEJIbHO COCTaBIIATh AQJITOPUTM peIIeHUs] (PU3MUECKON 3a7ayd WIM IJIaHa HCCIEIOBAaHUS C YYETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATD Mpe/IjlaraeéMble BAPUAHTHI PEIICHMUIA;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:

J1aBaTh AJICKBATHYIO OLICHKY CUTYallMU U MPEIaraTh IUIAH €€ N3MEHCHUS,

OOBSACHATH NMPUYUHBI TOCTHUXKEHUS (HEAOCTIKEHHS) PE3yJIbTAaTOB JACSITEIBHOCTH, JaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY;

BHOCHUTbH KOPPEKTHUBHI B JICSITEILHOCTh (B TOM YHCJIE B XOJI BBITTOJTHEHUS] (PU3MUYECKOTO UCCISTOBAHUS WU MPOCKTA)
Ha OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHUBIIINXCSI CUTYallUM, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;
OIIEHHBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTh CeOS HA MECTO JIPYroro 4YeJiOBeKa B XOJE CIOopa WU JAUCKYCCHUU Ha HAy4YHYIO T€MY, TOHUMATh MOTHBHI,
HAMEPEHMUS U JIOTUKY APYTrOro;

MpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pPElICHUH (PU3MYECKHUX 3aJlady WIM B YTBEPKICHUSIX HA HAyUYHBIC TEMbI U
TaKOE€ € MPaBo JPyroro.

K koHIly 00yueHnust B 9 kiaacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPAXKaTh
c(hOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

VCIIOJIb30BaTh TOHSTHS: CUCTEMa OTCYETA, MaTepuajbHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAHUYECKOIO
JBIOKEHUs, nepopmanus (yrpyras, IIacTuuecKas), TpeHUE, IEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTD U



Neperpy3Kku, UEHTP TSHKECTU, A0COIIOTHO TBEPAOE TENO, LIEHTP TIKECTU TBEPAOTO TEa, PABHOBECHE, MEXaHUYECKHE
KoJieOaHusl U BOJIHBI, 3BYK, MH(PPA3BYK U YIbTPa3BYK, SJEKTPOMArHUTHBIE BOJIHBI, IITKaJIa 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIEKTPhl UCIYCKAHUSI U TOIJIOIICHUS, alb(a, 0eTa- U raMma-u3IyueHus,
W30TOIbI, Si/ICpHAst SHEPTEeTUKA,;

paznuyath ABJICHUS (PAaBHOMEPHOE W  HEPABHOMEPHOE IMPSMOJHMHENHOE JIBUKEHHE, PABHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBHXKEHHUE, CBOOOJHOE TaJeHHE TeJ, PABHOMEPHOE JIBHXKEHHUE MO OKPY>KHOCTH, B3aMMOJICUCTBUE
TeJl, pEaKTUBHOE JIBUKEHUE, KOJeOaTeIbHOE JBM)XEHHE (3aTyXalolllue M BBIHYXKICHHbIC KOJICOaHUs), PE30HAHC,
BOJIHOBO€ JBUKEHHME, OTPAKCHHE 3BYKa, MPSIMOJMUHEHHOE PacnpoCTpaHEHHE, OTPAKEHHE W MPEIOMJICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3J0KEHUE OEJIOTr0 CBETa B CIEKTP U CJIOKEHUE CIEKTPaIbHBIX I[BETOB,
JUCTIEPCHUST CBETA, €CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOrO CIIEKTpa W3JIYUYCHHS) TIO0
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE HU3YUYCHHBIX (PU3MUECKUX SBJICHUN B OKpYKalolmleM Mupe (B TOM 4ucie (PU3NUecKue
SIBJICHUS B TIPUPOJE: MPUIUBBI U OTJIMBBI, ABWKEHUE TIaHET COJTHEYHON CUCTEMBbI, PpEAKTUBHOE JBMYKCHHUE KUBBIX
OpraHu3MOB, BOCIPUSITHE 3BYKOB YKUBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 7X0, I[B€Ta Te,
ONTUYECKUE SIBJICHUS B IPUPOJIC, OUOTOTUUYECKOE JIEUCTBUE BUIUMOIO, YIbTPa(UOIETOBOTO U PEHTI€HOBCKOTO
U3JIy4YEeHHUM, €CTECTBEHHBIN pPaJMOAKTUBHBIA (DOH, KOCMHUYECKHE JIy4d, PAJUOAKTHUBHOE H3JIYYEHHE TMPUPOTHBIX
MUHEPAJIOB, JCHCTBUE PATUOAKTUBHBIX U3TyUYCHUN HAa OpPraHU3M 4eJIOBEKa), MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO
3a/1a4y B YU4€OHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NUECKUX SBJICHUI;

OMUCHIBAaTh W3YUCHHBIC CBOMCTBA Tel U (PU3MYECKHE SIBJICHUS, UCIOJB3YsS (U3NUYECKUE BEIUYUHBI (CPEAHSS U
MTHOBEHHAsI CKOPOCTh TeJIa MPU HEPABHOMEPHOM JIBUKEHUM, YCKOPEHUE, MEpPEMEIICHHE, MyTh, YIJIOBas CKOPOCTh,
cuja TPEeHUsl, Cuja YIPYrocTH, CUiia TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJeHUs, BEC TeJla, UMITYJIbC Tella, UMITYJIbC
CUJIbI, MEXaHHYeCKasi paboTa U MOIIHOCTb, MTOTEHIMAIbHAS SHEPTUs TeJa, MOJAHSATOr0 HaJl MMOBEPXHOCTHIO 3€MIIH,
MOTEHIIMATbHAS DHEPIUs CXKATOW MPYXKWHBI, KHHETUUYECKAss SHEPrus, MOJHAs MEXaHWYeCKas dHEpPrus, Mepuoj H
4acToTa KOJeOaHU, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
Cpedbl), IpH OIMUCAHUW TPABUWIBHO TPAKTOBATh (DU3UUECKUU CMBICI HMCIOIb3YEMBIX BEJIUYUH, O0O3HAUCHHUS U
€AUHULIBI (PU3NUYECKUX BEIUYUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIONINE AAHHYIO (DU3MUECKYIO BEJIMYUHY C JAPYTUMHU
BEJIMUUHAMU, CTPOUTH rpapUKHU U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;



XapakTepu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS U MPOIECCHI, UCIOJIb3Ys 3aKOH COXPAHEHUS YHEPTUU, 3aKOH
BCEMUPHOI'O TATOTEHHUS, MPUHIUIT CYNEPHO3UIIMU CUJI, MPUHIUIT OTHOCUTeNbHOCTH ['anmunesi, 3akonbl HbroToHa,
3aKOH COXpPAHECHUS HMMITYJIbCa, 3aKOHbI OTPAKCHUS W TPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U
MaCCOBOI'0 YHUCEJ MPHU SAEPHBIX PEaKIUIX, TPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0
MaTeMaTUYECKOE BhIPAKECHHUE;

OOBSICHATh (PU3MYECKUE TIPOIIECCHl M CBOMCTBAa TeJl, B TOM 4YHCIE€ W B KOHTEKCTE CHUTyalMl MpPaKTUKO-
OPHUEHTUPOBAHHOT'O XapaKTepa: BBIABIATh NPUYMHHO-CICICTBEHHBIE CBA3U, CTPOUTH OOBSICHEHHE U3 2-3
JIOTUYECKUX IIIaroB C OMOpOMl Ha 2—3 M3Yy4YEHHBIX CBOMCTBA (U3MUYECKUX SBJICHUU, (PU3UYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

pemaTth pacy€THbIC 3a1ayu (OmMUparolMecs Ha CUCTEMY W3 2—3 ypaBHEHHM), UCMOJB3Ysl 3aKOHBI U (hOPMYJIBI,
CBSI3bIBAIOIIME (DU3MUECKHUE BEJIMYMHBI: Ha OCHOBE aHaJIM3a YCJIOBHUS 3a/Ja4d 3aIllMChIBaTh KPATKOE YCIIOBHUE,
BBISABJISITh HEJOCTAIONINE WM M30BITOYHBIE JTAHHBIC, BHIOMPATh 3aKOHBI U (hOPMYJIbl, HEOOXOIUMBIE JJIsI PEIICHUS,
MPOBOJIUTH PACUETHI M OLICHUBATh PEATUCTUYHOCTH MOJIYYEHHOTO 3HAYCHUS (PU3UIECKON BEIUYNHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIMTh MPU MOMOIIU (PU3UYECKUX METOJO0B, HCIOJb3ysl ONMUCAHUE
UCCIICIOBAHUS, BBIJICIATh IPOBEPAEMOE NPEAINOIOKEHUE, OLECHUBATh MPABUIBHOCTh TOPSAJIKA MPOBEICHUS
UCCIIEJIOBAHUS, JIETATh BBIBOAbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUHN U OIBITOB;

MPOBOUTH OIBITHI IO HAOTIOICHUIO (PU3MUYECKUX SIBIICHUM WIN (PU3NUECKHUX CBOMCTB Tl (M3yUeHHE BTOPOTO 3aKOHA
HproToHa, 3aKk0Ha COXpaHEHUsI SHEPTUH, 3aBUCUMOCTD MEeproJia KOJIeOaHH MPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a
U KECTKOCTU TPYKUHBI U HE3aBUCHUMOCTh OT aMIUIATYJbl MaJbIX KOJICOAHUM, MPSMOJIUHENHOE PacIpOCTPaHECHHE
CBETa, pa3joXKeHHE OEJIoro CBeTa B CIEKTP, M3YUYECHHE CBOMCTB HM300pa)k€HUs B TJIOCKOM 3€pKajie U CBOMCTB
M300paKeHUsI TIpeAMETa B COOMpAIOIIEe JMH3E, HAOIIOJICHUE CIUIOMIHBIX M JMHEWYAThIX CIEKTPOB HU3ITYUYEHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY W3 H30BITOUHOTO HaboOpa 0O0OpyIOBaHUS, OMUCHIBATH XOJ OIBITA U €ro
pe3yJbTaThl, POPMYIUPOBAThH BHIBOJIBL;

MPOBOJUTH MPU HEOOXOAUMOCTHU CEPUIO MPSIMBIX U3MEPEHUH, ONPEIeNisisl CPEIHEE 3HAUCHUE U3MEPSIEMON BEITUYUHBI
(bokycHOe paccTossHuE coOuparoliei JMH3bI), OOOCHOBBIBATH BBIOOpP cIoco0a H3MEpeHHs (U3MEPHUTEIbHOTO
npudopa);

MPOBOJUTh MCCJIEJOBAHUE 3aBUCUMOCTEH (DU3UUECKUX BEIMYUH C UCIOJIb30BAHUEM MPSIMBIX H3MEPEHUI
(3aBUCUMOCTh IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBMKEHHHU 0€3 HaYaJIbHOW CKOPOCTH, Nepuoaa KojaeOaHuit
MaTeMaTUYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH YIja OTpPa)XCHHsS CBETa OT yrja MaJcHus U yrIJja
MpEeIOMIIEHUS OT yTJila MaJeHus): IJIaHUPOBATh UCCIIEIOBAHNE, CAMOCTOSITEIBHO COOMPATh YCTaHOBKY, (DUKCUPOBATh



pe3ybTaThl MOJYYEHHOW 3aBUCUMOCTU (DU3MYECKUX BEJIWYMH B BUJIE TaOIWIl U TpaduKoB, JeNaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIeI0BaHNS;

MPOBOJUTH KOCBEHHbIC HW3MEpPEHHS (PUBUYECKUX BEIUYUH (CpedHsisi CKOPOCTh M YCKOpEHHE Tela Mpu
PaBHOYCKOPEHHOM JBMKEHHMH, YCKOPEHHE CBOOOJHOTO MaJCHUSs, KECTKOCTh MPYKUHBI, KOIDPUIMEHT TpeHUs
CKOJIb)KCHUS, MEXaHH4eCcKasi paboTa U MOILIHOCTh, YaCTOTA U MEPUOJ] KOJIEOaHUI MaTeMaTUYECKOTO U MPY>KUHHOTO
MasITHUKOB, ONTHYECKas cuja COOMparoIiel JHUH3bI, PaguOaKTUBHBIA (POH): IJIAaHUPOBATH M3MEPEHHUS, COOUPATH
HKCHEPUMEHTAIBHYIO YCTAaHOBKY MW BBINOJHATh H3MEPEHUA, CIEAYS MPEII0KEHHON HWHCTPYKIUU, BBIYUCIATH
3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJIYYEHHbBIC PE3YJIbTAThI C YUETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;
co0JII0aTh MpaBujia TEXHUKU OE30MacHOCTH MPHU paboTe ¢ 1a00paTOPHBIM 000PYA0BAHUEM;

pa3InyaTh OCHOBHBIC TPU3HAKHU U3YUYECHHBIX (PU3NYECKUX MOJEJEH: MaTepuaabHas TOUKa, ADCOIIOTHO TBEPIOE TEIIO,
TOYEYHBIN UCTOYHUK CBETA, JIy4, TOHKAS JIMH3A, IUIAHETApHAs MOJIeJIb aTOMa, HyKJIOHHAsI MOJIEIbh aTOMHOTO SI7pa;
XapaKTepU30BaTh MPUHIIUIIBI JEUCTBUSI U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMMCAHUS
(B TOM Yucle: CIUAOMETpP, NATUYUKHU TMOJIOKEHHS, PACCTOSIHUS M YCKOPEHHMs, PAaKeTa, 3XOJOT, OYKH, MEPUCKOT,
dboToarnmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUS O
CBOMCTBAX (DM3NUYECKUX SIBJICHUN U HEOOXO0UMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl U CXEMATUYHBIC PUCYHKH M3YyUCHHBIX TEXHHUUYECKUX YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB U
TEXHOJOTHUUYECKUX MPOIECCOB MPU PEHICHUH YYECOHO-TIPAKTUUYECKUX 3a7ad, ONTHUYECKHE CXEMbI ISl MOCTPOCHUS
M300paKeHUH B ITIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

MPUBOJIUTH IPUMEPHI (HAXOAUTh UHPOPMALIUIO O IPUMEPAX) MPAKTUYECKOTO UCIIOIb30BaHUs (DU3NUECKUX 3HAHUU B
MOBCEIHEBHOM J>KM3HM JJig oOecriedeHus O€30MacHOCTH TpU oOpalieHud ¢ npudopaMu M TEXHUUYECKUMU
YCTPOMCTBAMU, COXPAHEHUSI 3[TOPOBbS U COOJIIOACHUSI HOPM 3KOJIOTMUYECKOT0 MOBEJCHHS B OKPYKAIOIIEH CpEIE;
OCYILIECTBJISATh MOUCK HH(pOpMauu (HU3NUECKOr0 cojaepkaHusi B MHTepHeTe, caMOCTOATEIbHO (HOPMYIUPYS
MOMCKOBBIN 3aIlpoC, HAXOJIWUTh IIyTH OINPEACJICHUS JIOCTOBEPHOCTH TOJYYEHHOM UWHQOpMaIMu Ha OCHOBE
UMEIOLIUXCS 3HAHUHN U JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPU BBINMOJHEHUU YUEOHBIX 3aJIaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATYypy (PU3HMUYECKOTO CONIEepKaHUS,
CIIpaBOYHBIE MaTePHabl, pecypchl cetu MIHTepHeT, BiIajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpPMAIIUY U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIECHUSI HA OCHOBE MH(POPMALIMU U3 HECKOJBKUX UCTOYHUKOB
(GU3NYECKOTO CoJACp)KaHUsA, MYOJUMYHO TIPEJACTABIATh PE3YJAbTAaThl IPOCKTHOM WM  HUCCIEI0BATEIBCKOMN



NESATETLHOCTH, TIPU 3TOM I'PAMOTHO HCIIOIb30BaTh U3YUCHHBIN MOHATUIHBIN anmnapaTr u3y4aemMoro paszjiena Gu3nku
Y COMPOBOXKJATh BBICTYIUIEHUE IPE3CHTALIMEN C YUETOM OCOOCHHOCTEN ayJMTOPUH CBEPCTHUKOB.

Conepkanmue y4eGHOro mpeamera

3aKOHBI B3aMMOJENCTBUS U ABVOKeHUs (23 u)

Marepuanbuasgs Touka. Cucrema orcuera. Ilepememienme. CKOpPOCTb MPSIMOJMHEMHOIO PAaBHOMEPHOI'O  IBVKEHMS.
[IpsiMoHeliHOe paBHOYCKOPEHHOE [BVSKEHMEe: MIHOBEHHAasl CKOPOCThb, YCKOpeHue, mepemerieHue. ['padmku 3aBUCMMOCTU
KMHEMAaTUUYeCKMX BEJIMYMH OT BpeMEHM IPY PaBHOMEPHOM M PaBHOYCKOPEHHOM ABVoKeHMM. OTHOCUTEIbHOCTh MEXaHNYECKOrO
IBVsKeHus. ['eolleHTpMUecKasi M TeJIMOILIeHTpUUecKasi CucTemMbl Mupa. VHepumanbHast cucrema ortcuera. [lepBwiit, BTOpou u
Tpetuit 3akoHbl HpioTrona. CBobomHOoe magenme. HeBecomocTb. 3aKOH BCEMUPHOTO TATOTeHMs. VICKyCCTBEHHbIE CITYTHUKMU
3eman. Mimmysibc. 3aKOH COXpaHeHMS UMITYyJIbca. PeakTuBHOe IBMKEHME.

JlabopaTopHble paboThI

JlabopatopHas pabora Nel «McciemoBanme paBHOYCKOPEHHOTO IBVKeHMsI 6e3 HauaJIbHOM
CKOPOCTU»
JIabopaTopHast paboTta Ne2 «3mepeHne yCcKOpeHMsI CBOOOTHOIO MaleHs»

MexaHnuyeckue Kojie6aHus ¥ BOJHBI. 3BYK (12 u)

Konebarenpnoe nemkenne. Konebanmst rpysa Ha npyskuHe. CBobopuble kojebanus. KosebarenbHas cuctema. MasiTHUK.
AMIumTyna, nepmo, yactora Kojedbaunit. ['apmonmueckne kojiebanus. [IpeBpalieHne sHepruu npyu KojaedaTeIbHOM IBVKEHNMN.
3aryxaroiye kojedbanus. BeiHyKIeHHbIe Kosiebanusi. Pesonanc. PacmpocTtpaHenne Kojiebaunui B yrpyrux cpemax. [Tonepeunbie
M IIPOMOJIbHbIE BOJIHBI. [IymHa BosHbI. CBSI3b IJIMHBI BOJIHBI CO CKOPOCTBIO €€ PacIpOCTpaHeHus U MHepuoaoM (Y4acTOTOM).
3ByKOBbIe BOJIHbI. CKOPOCTh 3ByKa. BbicoTa, TeMOp 1 'POMKOCTD 3BYKa. DX0. 3BYKOBOM pe3oHaHC. MIHTepdepeHLysT 3ByKa.
JlabopaTopHble pabOThI

JlaboparopHas pabora Ne3 «cciiemoBaHue 3aBMCUMOCTH IIEPUOIA Y YACTOThI CBOOOIHBIX KOJIeOaHMI MAasITHUKA OT JIJIMHbBI €r0
HUTU»

DnekTpoMarHuTHoe 1oJie (16 )
OpHopomHOe ¥ HEeOZHOPOOHOe MarHuMTHoe rosie. HampasiieHue Toka M HamlpaBjieHMe JMHMII ero MarHuTHoro mnosisi. [IpaBumiio

oypaBunka. O6Hapy>keHre MarHuTHOro mnosist. IlpaBuio seBoin pyku. MHAYKIMS MarHUTHOTO 770/7a. MarHUTHBIN MOTOK. OTIIBITHI



@apapnesi. DnekTpomMarHutHas MHAYKIuS. HampasneHne wuHAyKUMOHHOrO TOKa. IIpaBuio Jlenua. $IBieHuMe camMOMHOYKLMN.
Ilepemennsbiii TOK. ['eHepaTop mepeMeHHOro ToKa. IIpeobpasoBanmst SHEPIUM B JIEKTpOreHeparopax. Tpanchopmarop. Ilepemaua
9JIEKTPUYECKOM SHEpPruM Ha pacCCTOsIHME. DJIEKTPOMArHMTHOE ITojie. DJIeKTPOMAarHuUTHbIe BOJIHbI. CKOPOCTh pacIpOoCTpaHEeHUs
9JIeKTPOMAarHUTHBIX BOJIH. BMsHMe 2/IeKTpPOMarHUMTHbBIX M3TyYeHUI Ha >KuBble opraHu3Mbl. KojebaTenbHbl KOHTYP. ITomyueHne
9JIEKTPOMArHUTHBIX KoJiebauui. [IpuHIMIBI pagnocBsI3y u TeneBupeHust. VIHTepdepeHus cBeTa. DJIEKTPOMarHuTHas IpuUpoaa
cBeta. Ilpemomnenme cBera. Ilokasarenb mpenomienus. Iucrnepcusi cBera. lIBera Ten. CnekTporpad M CIEKTPOCKOI. THIIbI
onTnyeckux crnekTpoB. CrekTpasbHbI aHaau3. IlorjoiieHme M McCIyckaHue cBeTa atomMamu. IIpomcxoskpgeHme JIMHEeNYaThIX
CITEKTPOB.

JlabopaTopHble paboThI

JIabopaTtopHas paboTta Ne4 «l3yueHne IBJIeHMS 3JIEKTPOMArHUTHOM MHIYKIIAV»

Crpoenne aToma u aroMHOrO simpa (11 u)
PagnoakTMBHOCTb KaK CBUIETEIBCTBO CJIOXKHOIO CTpOeHMs] aToMoB. Anb(da-, 6eta- u ramma-usnaydyenns. Omnbitel Pesepdopmaa.

HAnepHass Mmomenb atoma. PammoakTuBHbBbIE IIpeBpallleHMs aTOMHBIX simep. CoxpaHeHMe 3apsifoBOTO M MacCOBOI'O 4YMCeN MpuU
SIIEePHBIX peakuysix. MeToabl HAOJIOOEHMSI M PEruMcTpaluy 4acTull B simepHoM (usuke. IIpoTOHHO-HENMTpPOHHAsT MOAE/b sapa.
@uU3nIeCcKnii CMbICJ 3apsIOBOro 1 MaccoBoro umcesn. Msoromnsl. [IpaBuio cmeltienus ajist anbda- 1 6eTta- pacrama. DHEPrust CBSI3U
mactul, B simpe. Ilenenue spep ypaHa. llemHast peakuusi. SlgepHasi sHepreTuka. DKOJIOTMYECKMe IMpoOJieMbl PabOThl aTOMHBIX
sanekTpoctanuuii. Ilepmon mosypacmaga. 3aKOH paaMOaKTMBHOIO paclaja. BiusHue paayoaKTMBHBIX M3JTYyUYEHMM Ha >KUBBIE
opraHusmbl. TepMosimepHast peaKkLmsl.

JlabopaTtopHble pabOThI
JlabopatopHas pabora Ne5 «V3yuenne menenns simpa aToma ypaHa 1o ¢pororpadui TpeKOB»

JIabopaTtopHast paboTta Neb6 « M3yueHre TpeKOB 3apsisKEHHBIX YaCTUIL TIO TOTOBBIM
doTorpadpusim»

Crpoenne u sBomonyst Becenennon (4 4)

Cocras, cTpoenne u npoucxoskgeHne CojHeuyHOM cucTteMbl. I1maHeTs 1 Masibie Tela
Comreunon cucreMbl. CTpoenne, nsiaydenue u sposonys CosHia u 3Be3n. CTpoeHne u

sBoJTIOLMS BceeHHo.

IToBTOpeHne (2 u)



TEMATUYECKOE IIVIAHMPOBAHUE

No Tema KonnuecTBo uacoB o pabouen KonuecTBo 4acoB mo mporpamme
mporpamme

I 3aKOHbBI B3aMMOAEVICTBYS U IBYKEHWST

23 23
zZ MexaHmnyeckue KojiebaHusT ¥ BOJHBI. 3BYK ” 12
3 D/IeKTPOMArHUTHOE TIOJIe 16 16
4 CrpoeHne aToma 1 aTOMHOTO Siipa 10 1"
5 Crpoenne u s3Bosouust BeenenHorii 4 p
7 [TOBTOPEHUE 9

Utoro
66 70
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