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MynuimnaibHoe 06111e00pa30BaTeNIbHOE YUPEsKIeHNe
Bemkaiivckas cpennsist 061ieobpasoBaTesbHas mkosa Nel

Paccmotpeno Ha [IIMO yuutenei CornacoBaHHO YTBepxK a0
€CTECTBEHHO-MaTEMAaTUYECKOro MKIIa 'samecw*e;lb aupexrtopa no YP Hupexrop MOV Belukaiimckas COLL Nel
[Ipotoxon Ne 1 ,'?}‘/r“/ /3Bsiruna U.H./ / /H.E. TI'aiickoBa

ot «30» aBrycra 2023 roga / [Tpukaz Nel86

oT «31» aBrycra 2023r.

Pa6ouas nporpamma
VYyebnsiin npegmer GU3UKA
Kiacc 9
VpoBeHb 06pa3oBaHMsI OCHOBHOE 001 iee
Cpok peaym3auuy porpaMmMbI 2023-2024 yueOHbIN roj,
KonmnuecTBo yacoB no yue6HOMY IUIaHy: BCero 66 4acoB B I'OJl; B HeIeJII0 2 yaca
Pabouas nporpamma cocTaBjieHa Ha OCHOBE:
- Denepa/IbHOTO rOCYAAPCTBEHHOrO 00Pa30BaTe/IbHOrO cTaHmapra ocHoBHOro obiero (PI'OC O0O0), yTBepskaEHHOrO
npuka3om MuHucrepcTBa obpasoBanus 11 Hayky PO ot 17.12.2010 Ne 1897
- OcHOBHOI1 06pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 06111ero ob6pasosanns MOV Bemkarivckas COLL Nel,
yTBep>KIeHHOM NpuKazoM ayupektropa ot 30.08.2023 Ne 180
- @usuka 7-9 kiaccel/pabouas rmporpavma K inanyu YMK  A.B.Iéppuukun, E.M. I'yrunk/H.B.@unonosny, E.M. I'yTHUK
- M.: Ipoda, 2019
YyebHuk dhusuku 9 kiacc, aBrop A.B.[1épbiknn

For>

Pabouyto nporpamMmmy coctaBuiia Cypuuna B.H.




[lnaHupyeMbie pe3yJibTaTbhl 0CBOEHHS Y4e€GHOTr0
npeameTa B 9 KJjacce

N3ydenune Gu3NKM Ha YPOBHE OCHOBHOT'O OOIIEero 0Opa3oBaHMs HAIIPABICHO HA JOCTH)KEHHUE IMYHOCTHBIX,
MeTamnpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

B pe3ynbTaTe n3ydeHus pu3nKu Ha ypOBHE OCHOBHOT'O 00IIIeT0 00pa30oBaHus y 00y4aroIerocs 0y ayT
c(hOpMHUPOBAHBI CIICAYIOITNE TUIHOCTHBIC PE3YJIbTaThl B YaCTH:

1) mIaTPpUOTH4ECKOr0 BOCIIMTAHMS

—IPOSIBJICHUE UHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (pr3ndecKoil HayKH;

—ICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaKAAHCKOI0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTh K aKTUBHOMY Y4YaCTHUIO B OOCY’KJIEHUM OOIIECTBEHHO 3HAYMMBIX U dTUYECKHUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN (PU3UKH;

—OCO3HAaHHE BAXKHOCTH MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B AEATEIIBHOCTH YYEHOTO;

3) 3CTETHYECKOI0 BOCITUTAHUS:

—BOCHPUSITHE ICTETUYECKUX KayecTB (PU3MYECKOW HAyKH: €€ TAPMOHHUYHOI'O TOCTPOEHHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IO3HAHMS:

—OCO3HAHUE LIEHHOCTH (PU3NYECKOM HAayKM KaK MOIIHOIO HWHCTPYMEHTa IO3HAaHMUS MHpA, OCHOBBI PAa3BUTHS
TEXHOJIOTUW, BaYKHEUILIEW COCTABISAIOLIEN KYJIbTYPHI;

—pa3BUTHE HAYYHOM JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIEN0BATEIbCKON NESITENBHOCTH;

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

—OCO3HAHUE I[EHHOCTU Oe30macHoro obpasa >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BAXXHOCTH IMpPaBUI
0€3011acHOTO MOBEAEHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ AJEKTPUUECKUM U TEIIOBBIM 000PYIOBAHUEM B JIOMAILIHUX
YCIOBUSAX;



—CchOpMUPOBAHHOCTh HaBbIKa pedIIeKCHU, MPU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO e MpaBa y JIPyroro
YEJI0BEKA;

6) TPy10BOIr0 BOCIIMTAHMS:

—aKTHUBHOE Y4YacTHE B PCIICHUH MPAKTHYECKUX 3a/aad (B paMKax ceMbH, 00pa30BaTeIbHOW OpraHU3aIliH, Topoja,
Kpas) TEXHOJOTHYECKOM M COIMAJIbHOM HAIIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCJIe U (PU3NUECKUX 3HAHUM;
—HMHTEPEC K NPaAKTUYSCKOMY U3yUYeHHIO MpodecCuid, CBI3aHHbIX C (DM3UKOM;

7) IKOJIOrH4eCKOro0 BOCIIUTAHUSA:

—OpHEHTAIlusd Ha IpUMEHEeHHE (U3UUYECKMX 3HAHUM IS pEelIeHus 3ajJad B 00JacTH OKpYIKaroIIeH Cpebl,
IJIAHUPOBAHMS OCTYIIKOB M OLICHKHU MX BO3MOKHBIX MOCJIEICTBUI JIJISI OKPY KAIOIIEH Cpe/ibl;

—O0CO3HAHME TII00aTLHOT0 XapaKTepa dKOJIOTHISCKUX MPOOJIeM B IMyTel UX PEIICHNS,

8) ajanTanuu K U3MEHAIOIIMMCH YCJIOBUAM COUMAJIBHOU U MPUPOTHON Cpeabl:

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

—OBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;

—MNOTpeOHOCTh B (POPMUPOBAHMHM HOBBIX 3HAHWU, B TOM 4YHUCJIE (HOpPMYJIUPOBATH HUJEH, MOHSATUS, THUIOTE3bI O
dbuzndecknux oObEKTax U SIBICHUSIX;

—O0CO3HaHME 1e(PUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEHN B 001aCcTU (PUBUKH;

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

—CTPEMIICHUC AHAJIU3HUPOBATH W BBIABJIATHL B3aUMOCBA3W IIPUPOIBI, O6HICCTBa U 5KOHOMHKH, B TOM YHCIIE 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 MPOrpaMMBbl 1O (PU3KMKE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs y 00yYaroIerocs
OynyT chopMHUPOBAHBI

METANIPECAMECTHDBIC PE3YyJbTaThbl, BKIIIOYAIOIHUC ITO3HABATCIIbHBIC YHHUBCPCAJIbHBIC yLIC6HI)IC I[Gf/JICTBI/IH,



KOMM

KOMMYHHMKATUBHBIE YHHBEpCalIbHbIC YUe€OHBIC IEUCTBMS, PEryISTHUBHBIC YHUBEPCAJbHBIC Yy4YeOHBIC JCHCTBHS.
Ilo3HaBaTeJbHBIC

YHUBepcaJbHbIe y4eOHbIe HeiiCTBUSA
Bba3oBble Jlornyeckue neMcTBuA:

BBISIBJISITh U XapaKTEPU30BaATh CYIIECTBEHHbBIC MPU3HAKUA OOBEKTOB (SIBIICHU);

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

BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpUBAEMbIX (PaKkTax, JAaHHBIX U HAOIIOJACHUSIX, OTHOCSIITUXCS
K (U3UYECKUM SIBJIICHUSM;

BBISABJISITh PUUUHHO-CJICICTBEHHBIE CBS3W IMPU M3YyUYEHUU (DU3NUECKUX SBJICHUU U MPOIIECCOB, JIEJIATh BBIBOJIBI C
VCIIOJIb30BAHUEM JCIYKTUBHBIX M WHIYKTUBHBIX YMO3AKIKOYECHUM, BBIJIBUTAaTh THUMNOTE3bI O B3aUMOCBSI3SIX
bu3nYeCKuX BEIUYUH;

CaMOCTOATEJIbHO BBIOMPATH CHOCOO perieHus y4eOHOM (u3nmdecKkoil 3ajauu (CpaBHEHHE HECKOJbKHX BapHUAHTOB
pelIeHusi, BeI0Op HanboJiee NOAXOAIIET0 C YUYETOM CAMOCTOATENIHLHO BBIJEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeJIbCKe AeHCTBUSL .

HCIIOJIb30BaTh BOMIPOCHI KaK UCCIE0BATEILCKUI HHCTPYMEHT MTO3HAHUS;

MIPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY ITIJIaHY OTMBIT, HECIOXKHBIH (PU3MYECKUI IKCIIEPUMEHT, HEOOIBIIIOE
HcclieIoOBaHuE (PU3MYECKOTO SIBJICHUS,

OIIEHMBAaTh Ha MPUMEHHUMOCTb M JOCTOBEPHOCTh HH(OpPMAIIMIO, TOJIYYEHHYH) B XOJIE HCCICIOBAaHHUS WIIH
IKCTIICPUMEHTA;

CaMOCTOSITeJIbHO (DOPMYJIMPOBATh O0OOINEHHSI M BBIBOALI IO pe3yJibTaTaM IPOBEAEHHOrO HAOJIIOJICHUS, OIbITA,
HCCIICIOBAHMS;

MIPOTHO3UPOBATH BO3MOXKHOE JasibHENIIIee pa3BUTHE (U3NUECKUX MPOIECCOB, a TAKXKE BBIABUTATh MPEATIOIOKESHUS
00 MX pa3BUTHUM B HOBBIX YCJIOBUSX U KOHTEKCTaX.



Pabora ¢ undopmanuei:

MPUMEHSITh PA3JIMYHBIE METOIbl, HHCTPYMEHTHI U 3aIIPOCHI MPU MOUCKE U 0TOOpE MHPOPMAIIUU W TAaHHBIX C
y4ETOM MIPEI0KEHHON yueOHOM (hu3nueckoit 3a1auu;

aHAJM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOpMAIMIO pa3IUYHBIX BUAOB ©  (popm
PEJCTABICHUS;

CaMOCTOATEJIbHO BBIOMpPATh ONTUMAabHYIO (QOpMy MpeAcTaBieHHUS HMHPOpMAlMU U WLIIOCTPUPOBATH pEIllaeMbIe
3a/1a4M HECJIO)KHBIMU CXEMaMHU, JuarpaMMamMu, MHOU rpadukoi U uX KOMOUHAITUSIMH.

KoMMyHHKaTHBHBbIC YHHMBEpPCaJIbHbIe YUeOHbIC NCHCTBUA:

B X0JI€ 00CYKJIeHHs] yueOHOTO MaTepurala, pe3yabTaToB JJa0OpaTOPHBIX padOT M MPOEKTOB 3a/1aBaTh BOMPOCHI IO
CYIIECTBY OOCYXJaeMOil TeMbl M BbBICKA3bIBaTh WJEH, HAICJICHHbICE HA PEUICHHUE 3aJa4d W TOJJICPKAHUE
0J1aro>KeyaTeIbHOCTH OOILICHMUS;

COTIOCTABJIATh CBOM CYXKJICHUS C CYXXJCHUAMHU IPYTUX YYACTHUKOB JHAjiora, OOHAPY>KHUBATh Pa3jIudue U CXOJCTBO
MO3UIINM;

BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

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

MOHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHAMBUIYATbHOM PabOThI MPU PEHICHUH KOHKPETHOU
(duznyecKoil mpoOIIeMbl;

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

BBITIOJIHATH CBOIO YacTh Pa0OThI, JOCTUTAs KAUECTBEHHOTO PE3YJIbTaTa MO CBOEMY HAIPABJICHUIO U KOOPJIUHUPYS
CBOU JICUCTBUS C IPYTUMH UJICHAMU KOMaH/IbI;

OIICHMBAaTh KayeCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIHHO CHOPMYIHPOBAHHBIM
YYaCTHUKAMH B3aUMO/ICUCTBUSI.

PeryasiTuBHBbIC YHHBEPCAJbHBIC y4eOHbIE 1eiiCTBHS



Camoopranuszanus:

BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUsIX, TPEOYIOMIMX JI pelieHus] GU3NUECKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3JIMUHBIX MOAXOJAX MPUHATHUS PEelIeHUN (MHIUBUIyaTbHOE, IPUHATUE PEIICHUSI B TPYIIIE,
MPUHATHE PEIICHUN TPYyHIoi);

CaMOCTOSITEJIbHO COCTaBIIATh AQJITOPUTM peIICHUs] (PU3MUECKON 3a7ayd WIM IUJIaHa HCCIEIOBaHUS C YYETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATD Mpe/IjlaraeéMbi€ BAPUAHTHI PEIICHUM;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIM HHTEJIJIEKT:

J1aBaTh AJICKBATHYIO OLICHKY CUTYallMU U MPEIaraTh IUIAH €€ N3MEHCHUS,

OOBSACHATH MPUYUHBI TOCTUXKEHUS (HEAOCTIKEHHS) PE3YyIbTATOB JACATEIBHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCHUTbH KOPPEKTHUBHI B JICSITEILHOCTh (B TOM YHCJIE B XOJI BBITTOJTHEHUS] (PU3MYECKOTO MCCIEIOBAHUS WM MPOEKTA)
Ha OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHUBIIINXCSI CUTYallUM, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;
OIIEHMBATh COOTBETCTBUE PE3yJIbTATa LEIHU U YCIOBUSIM;

CTaBUTh CeOS HA MECTO JPYroro 4eJoBeKa B XOJE Copa WU JAUCKYCCHUU Ha HAyYHYIO TEMY, MOHMMAaTh MOTHBHI,
HAMEPEHMUS U JIOTUKY APYTrOro;

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

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
NBIOKEeHUs, 1epopmanus (yrpyras, IacTuuecKkas ), TpeHHUE, [IEHTPOCTPEMUTENILHOE YCKOPEHHUE, HEBECOMOCTh U



Neperpy3Kku, UEHTP THKECTU, A0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPAOTO TEJIA, PABHOBECUE, MEXAHUYECKHUE
KoJieOaHusl U BOJIHBI, 3BYK, MH(PPA3BYK U YIbTPa3BYK, SJEKTPOMArHUTHBIE BOJIHBI, IITKaJIa 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIEKTPbl UCIYCKAHUSI U TOTJIOLICHUS, aib(a, O0eTa- U raMmma-u3IyueHuUs,
W30TOIbI, Si/ICpHAst SHEPTEeTUKA,;

paznuyath ABJICHUS (PAaBHOMEPHOE W  HEPABHOMEPHOE IMPSMOJHMHENHOE JIBUKEHHE, PABHOYCKOPEHHOE
IPSMOJIMHEHHOE JIBM)KEHHE, CBOOOJHOE TaJCHUE TEJ, PAaBHOMEPHOE JIBIXKCHHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, pCaKTUBHOE JIBUKEHUE, KojieOaTeabHOE JBIM)KEHUE (3aTyXalolllMe M BBIHYXKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBO€ JBUKEHHME, OTPAKCHHE 3BYKa, MPSIMOJMUHEHHOE PacnpoCTpaHEHHE, OTPAKEHHE W MPEIOMJICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHUE OEJOro CBETa B CIEKTP M CJIOKEHUE CIEKTPaIbHBIX I[BETOB,
JUCTIEPCHUST CBETA, E€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HHUKHOBEHHME JIMHEMYATOrO CIIEKTpa W3JIYUYCHHS) TIO0
OMMUCAHUIO WX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SBJICHUE;
pacro3HaBaTh MPOSBJICHUE HU3YUYCHHBIX (PU3MUECKUX SBJICHUN B OKpYyKaromeM Mupe (B TOM uuciie (U3N4YecKue
SIBJICHUS B TIPUPOJE: MPUIUBBI U OTJIMBBI, ABWKEHUE TIaHET COJTHEYHON CUCTEMBbI, PpEAKTUBHOE JBMYKCHHUE KUBBIX
OpTraHU3MOB, BOCIPHUSITHE 3BYKOB JKUBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMHYECKHE BOJIHBI, I[yHaMH, 7X0, I[BEeTa Te,
ONTUYECKUE SIBJICHUS B IPUPOJIE€, OMOTOTUUECKOE JIEUCTBUE BUIUMOTO, YIbTPapUOIETOBOTO U PEHTI€HOBCKOTO
U3JIy4YEeHHUM, €CTECTBEHHBIN pPaJIMOAKTUBHBIA (DOH, KOCMUYECKHE JIy4d, PAJUOAKTHUBHOE H3JIYYECHHE TMPUPOTHBIX
MUHEPAJIOB, JCHCTBUE PAJUOAKTUBHBIX U3TYyUYCHUN HA OPraHU3M YeJIOBEKA), NMPU I3TOM MEPEBOJIUTH MPAKTHUYECKYIO
3a/1a4y B YU4€OHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NUECKUX SBJICHUI;

OMUCHIBATh W3YUYECHHBIC CBOMCTBA Tel U (PUBMYECKHUE SIBJICHUS, UCIONB3YS (U3WUECKHE BEIUYUHBI (CpeIHSS U
MTHOBEHHAsI CKOPOCTh TeJia MPU HEPAaBHOMEPHOM JIBUKEHUM, YCKOPEHHUE, MEPEMEIICHHE, MyTh, YII0oBas CKOPOCTh,
cuja TPEeHUsl, Cuja YIPYrocTH, CUiia TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJeHUs, BEC TeJla, UMITYJIbC Tella, UMITYJIbC
CUJIbI, MEXaHUYeCKasi paboTa W MOIIHOCTh, MOTEHIMAIbHAS PHEPTHUs Teja, MOJHITOTO HaJl MOBEPXHOCTHIO 3E€MIIH,
MOTEHIMATbHAS DHEPTUs CXKATOW MPYKUHBI, KHHETUYECKAsl dHEPTrus, IMOJHAs MEXaHWYecKas dHEPrus, Mepuoj u
4acToTa KOJeOaHU, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpedbl), IpH OIMUCAHUW TPABUWIBHO TPAKTOBATh (DU3UUECKHUUA CMBICI HMCIOIb3YEMbIX BEJIWYUH, 00O03HAYCHUSA U
€AUHULIBI (PU3NUYECKUX BEIUYUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIONINE AAHHYIO (DU3MUECKYIO BEJIMYUHY C JAPYTUMHU
BEJIMUUHAMU, CTPOUTH rpaUKU U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYMH;



XapaKkTepu30BaTh CBOMCTBA Tell, (PU3WYECKHE SIBJICHUS U MPOIECCHI, UCIOJIb3YS 3aKOH COXPAHEHUSI YHEPTUH, 3aKOH
BCEMUPHOI'O TATOTEHHUS, MPUHIUIT CYNEPHO3UIIMU CUJI, MPUHIUIT OTHOCUTeNbHOCTH ['anmunesi, 3akonbl HbroToHa,
3aKOH COXPAHECHUS MMITYJIbCa, 3aKOHbI OTPAXXCHHUS U TPEIOMIJICHUS CBETa, 3aKOHbI COXPAHEHUS 3apsJIOBOTO U
MaCCOBOI'0 YHCEJ MPHU SAEPHBIX PEaKIUsIX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMKUCHIBATh €T0
MaTeMaTUYECKOE BhIPAKECHHUE;

OOBSICHATh (PU3MYECKUE TIPOIECCHl M CBOMCTBAa TeJl, B TOM 4YHCIE€ W B KOHTEKCTE CHUTyalluid MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUMHHO-CICICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHWE U3 2—3
JIOTUYECKUX IIIaroB C OMOpOMl Ha 2—3 M3Yy4YEHHBIX CBOMCTBA (U3MUYECKUX SBJICHUU, (PU3UYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

pemaTth pacy€THbIC 3a1a4yu (OMHUpAIONIMECS Ha CUCTEMY W3 2—3 ypaBHEHHM), UCMOJB3Ysl 3aKOHBI U (hOPMYIIBI,
CBSI3bIBalOIIME (DU3NUECKUE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHUS 3aJadyMd 3allUChIBaTh KPATKOE YCIIOBHUE,
BBISABJISITh HEJOCTAIONINE WM M30BITOYHBIE JTAHHBIC, BHIOMPATh 3aKOHBI U (hOPMYJIbl, HEOOXOIUMBIE JJIsI PEIICHUS,
MPOBOJIUTH PACUETHI M OLICHUBATh PEATUCTUYHOCTH MOJIYYEHHOTO 3HAYCHUS (PU3UIECKON BEIUYNHBI;

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIHU (PU3UYECKUX METOJ0B, HCIMOJIb3ys ONMUCAHUE
UCCIICIOBAHUS, BBIICIATh IPOBEPAEMOE NPEAINOIOKEHUE, OLECHUBATh MPABUIBHOCTh TMOPSAKA IPOBEIACHUS
UCCIIEJIOBAHUS, JIETATh BBIBOAbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUHN U OIBITOB;

MIPOBOUTH OIBITHI TTO HAOTIOICHUIO (PU3UIECKUX SIBIICHUHN MIN (PU3NUECKUX CBOMCTB Tell (M3yUYeHHE BTOPOTO 3aKOHA
HproToHa, 3aK0Ha COXpaHEHUsI YHEPTUH, 3aBUCUMOCTD MEpUOJIa KOJIeOaHU MPY>KMHHOTO MAasITHUKA OT MaccChl Ipy3a
U KECTKOCTU TPYKUHBI U HE3aBUCHUMOCTH OT aMIUIATYJbl MajbIX KOJI€OAHUU, MPSIMOJIMHENHOE PACIPOCTPAHEHUE
CBETa, pa3joXKeHHE OEJIoro CBeTa B CIEKTP, M3YUYECHHE CBOMCTB HM300pa)k€HUs B TJIOCKOM 3€pKajie U CBOMCTB
M300pakeHUsl TpeAMETa B COOMpArolle JUH3E, HAOJIIOJEHUE CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB HU3IYyUYECHUS):
CaMOCTOAITEJIbHO COOMpaTh YCTAHOBKY W3 HM30BITOUHOrO HaboOpa oOOpyAOBaHHUS, ONMUCHIBATH XOJ OINbITA U €ro
pe3yJbTaThl, POPMYIUPOBAThH BHIBOJIBL;

MPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONIpEeesisa CpeAHEE 3HAUCHUE U3MEPSEMON BEIIMUNHBI
(bokycHOe paccTossHME coOuparomieii JIMH3bI), OOOCHOBBIBATH BBIOOP cIroco0a Hu3MEpeHHus (M3MEPUTEIHLHOIO
npudopa);

MPOBOJUTh MCCJIEJOBAHUE 3aBUCUMOCTEH (DU3UUECKUX BEIMYUH C UCIOJIb30BAHUEM MPSIMBIX H3MEPEHUI
(3aBUCUMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMKEHHM 0€3 HauyaJIbHOW CKOPOCTH, IEepuoaa KojaeOaHuit
MaTeMaTUYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH YTja OTpPa)KCHHWsS CBETa OT yrja MajJcHus U yIja
NpeIOMIIEHUS OT yTila MaJeHus): IJIaHUPOBATh UCCIIEIOBAHNE, CAMOCTOSTEIbHO COOMpPAaTh YCTAHOBKY, (PUKCUPOBATH



pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTU (DU3MYECKUX BEIWYUH B BUJIE TaOIWIl U TpaduKoB, JeiaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIeI0BaHNS;

MPOBOJUTH KOCBEHHbIC HW3MEpPEHHS (PUBUYECKUX BEIUYUH (CpedHsisi CKOPOCTh M YCKOpEHHE Tela Mpu
PAaBHOYCKOPEHHOM JBM)KEHHUM, YCKOPEHHE CBOOOJHOTO MaJeHHs, >KECTKOCTh MPYKHUHBI, KOI(PPUIMEHT TpeHus
CKOJIb)KCHUS, MEXaHHYeCKasi paboTa U MOIIHOCTh, YaCTOTA U MEPUO]T KOJIEOAHUN MAaTeMaTUUECKOTO U MPYKUHHOTO
MasITHUKOB, ONTHYECKas cuja cCOOMparoIiel JHUH3bI, PaguOaKTUBHBIA (POH): IJIAaHMPOBATH M3MEPEHMS, COOMpPAThH
HDKCIEPUMEHTAIBHYIO YCTAaHOBKY MW BBINOJHATh H3MEPEHUA, CIEAYS NPEII0KEHHON HWHCTPYKIUU, BBIYHUCISTH
3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJIYYEHHbBIC PE3YJIbTAThI C YUETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;
co0JII01aTh MpaBuUjIa TEXHUKU O€30MacHOCTHU MPU padoTe ¢ Ja00paTOPHBIM 000PYA0BAHUEM;

pasznuyaTh OCHOBHBIC NMPU3HAKHU U3YYEHHBIX (PU3HUECKUX MOJENCH: MaTepraabHas Touka, aOCOIIOTHO TBEPAOE TEIO,
TOYEYHBIN UCTOYHUK CBETA, JIy4, TOHKAS JIMH3A, IUIAHETApHAs MOJIeJIb aTOMa, HyKJIOHHAsI MOJIEIbh aTOMHOTO SI7pa;
XapaKTepU30BaTh MPUHITUIIBI JEUCTBUS U3YUCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OIMMCAHMUS
(B TOM 4YuCIE: CIUAOMETpP, AATUMKH MOJIOKEHHS, PACCTOSIHUS M YCKOPEHHMs, PAKETa, 3XOJOT, OYKH, MEPUCKOI,
dboToarnmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCMOJb3ysh 3HAHUS O
CBOMCTBAX (DM3NUYECKUX SIBJICHUN U HEOOXO0UMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbBIE PUCYHKH U3YUYEHHBIX TEXHUUYECKUX YCTPOUCTB, U3MEPUTEIbHBIX TPUOOPOB U
TEXHOJOTHUUYECKUX IPOIECCOB MPU PEHICHUH YYECOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKUE CXEMbl JJIsI MOCTPOCHUS
M300paKeHUH B ITIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

MPUBOJIUTH IPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPaAx) MPAKTUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUM B
MOBCEIHEBHOM J>KM3HM JJig oOecrniedeHuss O€30MacHOCTH TpU OoOpalieHud ¢ npubopaMu M TEXHUUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUSI 3T0POBbS U COOJIIOAEHUSI HOPM 3KOJIOTMYECKOT0 MOBEJCHUS B OKPYKAIOIIEH CPEJIE;
OCYILIECTBJISATh MOUCK HH(pOpMauu (HU3NUECKOr0 cojaepkaHusi B MHTepHeTe, caMOCTOATEIbHO (HOPMYIUPYS
MOMCKOBBIN 3aIlpoC, HAXOJWUTh IIyTH OINPEACIICHUS JOCTOBEPHOCTH TMOJYyYEeHHOW WHOOpMAIIMM Ha OCHOBE
UMEIOLIUXCS 3HAHUHN U JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPHU BHINOJHEHUN YUYEOHBIX 33IaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy (PU3HMUECKOTO COJEepKaHUS,
CIIpaBOYHBIE MaTepHabl, pecypchl cetu MHTepHeT, BIajeTh IpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
MH(pOpPMAIIUY U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAILIMU U3 HECKOJIBKUX UCTOYHUKOB
bu3NUecKoro cojAep)kKaHusA, MyOJUMYHO TIPEJCTABIATh PE3YJAbTAaThl IMPOCKTHOM WM  HUCCIEI0BATEIBCKOU



NESATETLHOCTH, TIPU 3TOM I'PAMOTHO HCIIOIb30BaTh U3YUCHHBIN MOHATUIHBIN anmapaTr u3y4aeMoro 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 MPY PaBHOMEPHOM M PaBHOYCKOPEHHOM ABIDKeHMM. OTHOCUTETbHOCTh MEXaHUYECKOTO
IBVsKeHus. ['eolleHTpMUecKasi M TeJMOILIEHTpUUYecKass CUCTeMbl Mupa. VHepumanbHas cucteMa oTcuera. IlepBbiif, BTOpOM U
Tpetuit 3akoHbl HpioToHa. CBobOomHOe magenme. HeBecomocTb. 3aKOH BCEMUPHOTO TATrOTeHMs. VICKyCCTBEHHBbIE CITYTHUKU
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.
AMIumMTYOa, nepmo, yactora Koyuedbaunit. ['apmonmueckne kojiedanus. [IpeBpaiienne sHepruu npyu KojiedaTeIbHOM JIBVKEHUN.
3aryxaroiye kojedbanus. BeiHyKmeHHble Koyiebanusi. Pesonanc. PacmpocTtpaHenne Kojiebaunui B yrpyrux cpenax. [lonepeunbie
M IIPOMOJIbHbIE BOJIHBI. [IymHa BosHbI. CBSI3b IJIMHBI BOJIHBI CO CKOPOCTBIO €€ PacIpOCTpaHeHus U MHepuoaoM (Y4acTOTOM).
3ByKOBbIe BOJIHBI. CKOPOCTh 3ByKa. BhicoTa, TeMOp 1 IPOMKOCTD 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



@apanesi. DnaeKTpoMarHuMTHas MHAYKIuS. HampasieHne MHAYKIMOHHOTO ToKa. IIpaBuno Jlenma. $IBjieHue caMOMHIYKIIMMN.
Ilepemennsbiii TOK. ['eHepaTop mepemeHHOro Toka. [IpeobpasoBanust sHepruu B 3jeKTporeHeparopax. Tpancdopmarop. [lepemaua
9JIEKTPUUYECKOM SHEpPruyM Ha PaCCTOsIHME. DJIEKTPOMArHMUTHOE IToJie. DJIeKTPOMAarHuUTHble BOJIHBI. CKOpPOCTb PacHpOCTpPaHEHMS
9JIEKTPOMAarHUTHBIX BOJIH. BMsHMe 2/1eKTPOMarHUTHBIX M3JTyUeHUI Ha >KUBble opraHusMbl. KosiebaTenbHblit KOHTYp. [lomyueHne
9JIEKTPOMArHUTHBIX KoJiebauui. [IpuHIMIBI pagnocBsI3y u TeneBupeHust. VIHTepdepeHus cBeTa. DJIEKTPOMarHuTHas IpuUpoaa
cBera. Ilpemomnenne cBera. Ilokasarenb mpenomienus. Iucrnepcusi cBera. lIBera Ten. CnekTporpad M CIEKTPOCKOI. TUIIbI
onTuyeckux crnekTpoB. CrekTpasbHbI aHaau3. IlorsoimieHme M McIyckaHue cBeTa atomMamu. IIpoucxoskgeHme 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 3apsifOoBOTO 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. enenue spep ypaHa. llemnast peakuusi. SigepHasi sHepreTuka. DKOJIOTMYECKMEe IPoOJieMbl PabOThl aTOMHBIX
sanekTpoctanuuii. Ilepmon mosypacmaga. 3aKOH paaMOaKTMBHOIO paclaja. BiusHue paayoaKTMBHBIX M3JTYyUYEHMM Ha >KUBBIE
opraHusmbl. TepMosimepHast peakimsl.

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, cTpoenue u npoucxoxxgeHme CogHeyHou cucTteMbl. ITmaHeTs 1 Masibie Teia
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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