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HopmaTnBHas 6a3a

3akoH «O0 oOpazoBanuu B Poccuiickoit denepanun» ot 29.12.2012 roga Ne

2713-93;

®denepanbHblii TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPT CPEIHErO
po¢heCCUOHAIBHOTO 00pa3oBaHUs 1o CIIEIIUATBLHOCTH 53.02.03

«MHCTpyMEHTaNbHOE  HMCHOJHUTEIBCTBO» (MO BHUAAM  HHCTPYMEHTOB)  OT

23.12.2014 r. Ne1608;

denepasibHBIM  TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPT OCHOBHOIO
obmero oopaszoBanus (nmpuka3 Munucrepctsa npocsemenus PO or 31.05.2021 r.

No287)

[Ipuka3 MunncrepcrBa npocsemenuss Poccum ot 09.10.2024 1. Ne704 «O
BHECCHHM HM3MEHEHUN B HEKOTOpbIe MpuKa3bl MuHHUCTEpCcTBa mpocBenieHus: PO,
Kacaronuecs (penepaibHbIX 00pa3oBaTEIbHBIX MPOrpaMM OOIIEro oOpa3oBaHUs,
OCHOBHOTO 00111eT0 00pa30BaHuUs U CPETHETO 00I1eT0 00pa30BaHUs»;

[Ipumepnas mporpamma BocnuTanus (mpotokon Ne2/20 ot 02.06.2020 r.
dbenepanbHOro y4eOHO-METOAMUECKOTO 00bEAMHEHUS 110 0011IeMYy 00pa30BaHUIO);

Vuebnsiii mman ['BIIOY «Boponexckas crnenuaibHas My3bIKallbHas IIKOJa

(xommemx)» Ha 2025-2026 yueOHbIH TO/I.



IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (Qu3MKe Ha YPOBHE OCHOBHOIO 0OLIEr0o 0Opa3oBaHUSI COCTaBJICHA Ha
OCHOBE TOJOXEHUI M TpeOoBaHUI K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
benepanbHoil paboueld mporpammbl BocnuTanus ¥ KoHuenuuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue mporpamMMbl 1Mo (M3MKE HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYalOMIMXCSl U OPraHM3alMI0 M3y4eHUs (U3UKU Ha JIESTETbHOCTHON
ocHoBe. B mporpamme mno ¢u3MKe YYMTHIBAIOTCA BO3MOXHOCTH Y4eOHOro IpenMeTa B
peammzanuu  TpeboBannii ®I'OC OOO Kk TUIaHUPYEMBIM JIMYHOCTHBIM W METalpeAMETHBIM
pesyibTataM OOydYeHHs, a TakKe MEXKIPEJIMETHbIE CBSI3UM €CTECTBEHHOHAYUHBIX Y4EOHBIX
MPEMETOB Ha YPOBHE OCHOBHOI'O O0IIIETO 0Opa30BaHuUs.

[TporpamMmma 1o (pu3uKe yCTaHABIMBAET paclpeieiieHue y4eOHOTro MaTepuaia 1o Tojam
oOyueHust (10 KJiaccam), TNpeaiaraeT TMPUMEPHYIO IOCIIEAOBATEILHOCTh HU3YUCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpXKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEHN 00yYaroINXCS.

[Tporpamma o ¢usnke pazpaboTaHa ¢ HENbI0 OKa3aHHsI METOANYECKON MOMOIIH YUYUTEIIO
B CO31aHUU paboyel MPorpaMMel 10 y4eOHOMY MTPEIMETY.

dusmka sBISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHbBIX Y4EOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAaT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
O6uonoruel, actTpoHoMHel M (uznyeckoi reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUS, TO €CTh CII0CO0a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa W3 MIaBHBIX 33124 (PU3MYECKOTOo 00pa3oBaHUs B CTPYKTYype OOIIEro oOpa3oBaHHS
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TIPAaMOTHOCTHM U HHTEpeca K HayKe Yy
oOyJaronuxcs.

I/I3yquHe (I)I/I3I/IKI/I Ha 0a30BOM YpPOBHE Ipcanojaract OBJIAACHHUEC CICAYIONIUMMU
KOMIICTCHTHOCTAMHU, XaPAKTCPUIYIOIIUMHU €CTCCTBCHHOHAYYHYI0 I'PAMOTHOCTD:

e HAy4HO OOBSICHSTH SIBICHUS;

e OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HHTEPHNPETUPOBATH JAAHHBIE U MCIOJIB30BaTh HAyYHBIE JTOKA3aTEJIbCTBA ISl TOJYUYEHUS
BEIBOJIOB.

[lenn wm3ydeHust GU3MKU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs ONPEAEICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTelbHble MPOTrpaMMBbl,
yrBepxkAEHHON pemenneM Komernn MununcrepctBa npocseuieHust Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus Gpu3nku:



e MnpuoOpeTeHrne HHTEpeca U CTPEMIICHHS 00YJarOIMUXCs K HAyYHOMY U3YYEHHIO PUPOIBL,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e Dpa3BUTHE TIPEACTABICHUH O HAyyHOM METOJAE TMO3HaHHs W  (opMupoBaHHE
MCCJIEI0BATENBCKOTO OTHOUIEHUS K OKPYKAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAyYHOT'O MHUPOBO33PEHHUSI KaK pe3yjbTaTa U3yUeHHs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE TMPEICTABICHUA O PoNK (DUBMKH JUIS PA3BUTHS JAPYIHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

e Dpa3BUTHE TPEJACTABICHUH O BO3MOXKHBIX cepax Oynymieir npodeccuoHanbHOM
JeSITEIbBHOCTH, CBS3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JlajbHeHIIeMy OOy4eHHI0 B 3TOM
HaIpaBJICHUU.

JlocTikeHre STUX Leled mporpaMMbl 1O (UM3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
00pa3oBaHus 00ECIIeYNBACTCS PEIICHUEM CIIeTYIONINX 3a4aY:

e mnpuoOpeTeHue 3HaHUI O JUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXAaHUYECKHX, TEIJIOBbIX,
AIIEKTPUUYECKUX, MATHUTHBIX  KBAHTOBBIX SIBIICHUSX;

e nmnpuoOpeTeHHe yMEHHUH OMHUCHIBATh U  OOBICHATH  (PU3UYECKHE  SBICHUSA C
UCTIOJIb30BaHUEM ITOJTyYSHHBIX 3HAHUIA;

e OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacuy€THBIX 3aJad C HCIOJIb30BAHUEM
du3nUecKuX MoIeIel, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BHUTHE YMEHHI HAOIIOAATh MPUPOHBIC SBICHUS U BBINOIHSITH OMBITHI, TAOOPATOPHbBIE
paboTBl M OSKCIEPHUMEHTAIFHBIC HCCIECIOBAHUS C WCIIONBb30BAaHUEM HW3MEPUTEIBHBIX
puOOPOB;

e ocBOeHHE NPUEMOB pabOThl ¢ WHPopManued (GU3MUECKOro coaep)KaHus, BKIIOYAs
UHGOPMALIMI0O O COBPEMEHHBIX JOCTHKCHHUSX (PU3MKH, aHalIM3 U KPUTHYECKOE
OlICHMBaHME UH(OpPMALINN;

e 3HAaKOMCTBO cO cepaMu npodeccHOoHANbHON AEATeNbHOCTH, CBI3aHHBIMU C (DU3UKOIL, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMHU Ha JOCTIDKEHHSX (PHU3UIECKON HAYKH.

Ha wusydyenue ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3zoBaHHUs
otBoauTcs 214 yacoB: B 7 kitacce — 72 vaca (2 yaca B He/IeqN0), B 8 kjacce — 72 yacoB (2 vaca B
HEJISIIO0 ), B 9 KJ1acce - 70 4acoB (2 yaca B HEJIENI0).



COJEPXAHUE OBYUYEHUA

Pa3zgen 8. Mexannueckue siBJICHHUS.

Mexanuyeckoe aBuwxeHue. MarepuanbHasg Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
npsiMoJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKEHHH.

Yckopenune. PaBHOyckOpeHHOE MpsIMONMHEHHOe aBMkeHue. CBoOomHoe mnaneHue. OMBITHI
[Nanunes.

PaBHOMepHOE nBMXkeHHE O OKpyx)HOcTU. [lepron u yactora obpamienus. JIuneitnas u yriosast
ckopoctu. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

IlepBriii 3akoH HproToHa. Brtopoit 3axkoH Hptorona. Tperuit 3akoH HeroTona. I[lpuniuun
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHUs: cuiia TPEHUSI CKOJIBKCHHS, CUJIa TPEHUs MOKOs,
JIpYyTrUe BUbI TPEHHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHHUA. Y CKOpeHHE CBOOOAHOro najeHus. [IBuxeHue
mianeT Bokpyr Connua. IlepBast kocmuueckas ckopocTs. HeBecoMocTh U nmeperpy3Ku.
PaBHOBecue matepuanibHOW TOUKH. AOCOmOTHO TBEpAOEe Teno. PaBHOBecue TBEPHOTO Tena c
3aKpEIUIEHHON OChIO BpalleHusa. MomMeHT cuibl. LleHTp TshkecTH.

Nmnynsc Tena. W3meHenue wummynbca. Mmnynbe cuibl. 3aKOH COXPAHEHUsS HMMITYJIbCA.
PeakTrBHOE IBUKEHUE.

Mexanuueckas paboTa U MOUIHOCTh. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBs3b 3HEpPTuu
u pabotel. [loTeHumanpHas SHEprust Teja, MOJHATOIO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3HEprus ckartoi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

JeMoHcTpauuu.

HaGnronenne MexaHM4YecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeJl OTCUETA.

CpaBHeHuE NyTeN U TPAEKTOPUM ABMKEHHS OJHOTO U TOTO K€ TE€JIa OTHOCUTEIBHO Pa3HBIX Tell
OTCUY€Ta.

W3mepeHne cKopocTy U YCKOPEHHUS IPSMOJIMHENHOTO IBUKEHHUSI.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHUSL.

Habmroienue 1BH>KeHuUs Tella o OKPYKHOCTH.

Habnronenne MexaHW4uecKux SIBJICHUM, MPOUCXOANINX B cucTeMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIFHO KaOMHETa (PU3UKH.

3aBUCHMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHUJIBL.

Habmionenue paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TeJ.

M3meHeHne Beca Tena Npy yCKOPEHHOM JIBUKEHUH.

Ilepenada nMiynbsca npu B3anMOJEHCTBHAN TEII.

[TpeoOpa3zoBanus SHEPTUH NPU B3aUMOIEHCTBUHU Tell.

CoxpaHeHue UMITyJIbca IPU HEYIPYToM B3aUMOJAECHCTBHUH.

CoxpaHeHue UMITyJIbca PU a0COIOTHO YIPYTOM B3aUMOIEHCTBHH.



Habmioienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MEXaHUYeCKON SHEPTUH MpH CBOOOTHOM Ma/ICHUH.

CoxpaHeHne MEXaHUYECKOW SHEPTHH NPH JIBUKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.
JlaboparopHbie paObOTHI U OIIBITHI.

KoHcTpyrnpoBanue TpakTa i pa3roHa U JajJbHEHIIEro paBHOMEPHOTO JBUKEHUS LIApUKa WU
TEJIEeKKH.

Omnpenenenue cpeaHeil CKOPOCTU CKOJBXKEHHsI OpycKa MM JIBUXKEHUS IIapHUKa [0 HAKJIOHHON
MJIOCKOCTH.

Omnpenenenue ycKopeHus Tella Ipyu PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHHH 0e3
Ha4yaJbHOW CKOPOCTH.

ITpoBepka TUIIOTE3BI: €CIM NP PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HAa4aJbHOM CKOPOCTH IIYyTH
OTHOCSITCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE POMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUITBI HOPMaJIbHOTO JABJICHHUS.
Omnpenenenne kodhdUeHTa TPEHUS CKOIBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tela MO TOPU30HTAIBHOM
MOBEPXHOCTH.

Omnpenenenne padOTHI CUJIBI YIIPYTOCTH MPH NOABbEME Ipy3a € HCIOIB30BAaHUEM HEIOJIBUKHOTO
Y TIOJIBHYKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.

Konebarenbnoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKU KoOJeOaHWUW: Tepuoj, YacToTa,
amuMtyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKA. [IpeBpaiieHue sHepruu mpu
K0JIe0aTenbHOM JIBUKEHUU.

3aryxatomue KosiebaHus. BbiHykaeHHble KoneOaHusa. Pe3zonanc. MexaHudyeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BoJH. [Ipo/iosibHbIE U MOnepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIe, CEUCMUYECKUE BOIHBI.

3Byk. [’ pomMKoOCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.
JeMmoHcTpanmu.

HaGnronenue koneGaHuii Tes1 MO 1eHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaOnronenue BBIHYX/IE€HHBIX KoJeOaHHi U pe30HaHca.

PacnpocTpanenue mpoAoibHbIX U MOMEPEUHBIX BOJIH (Ha MOJEINN).

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30oHaHC.

JlaGopaTopHbie pabOTHI U OTIBITHI.

Omnpenenenne 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.

Onpeznenenye 4acTOThI U MEpHOJia KoleOaHUH PY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJIEOAHNH NPYKMHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MEpUOJIa KoJeOaHUi rpy3a, MOIBEIIEHHOI0 K HUTH, OT MacChl Ipy3a.
OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh NEpHOAa KojeOaHUN NPYyKMHHOTO MasiTHHKa OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus cBOOOAHOIO MaJeHHUS.

Paszpen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.



DJIEKTPOMAarHUTHOE IT0JIe. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[[lxkana »I€KTPOMArHUTHBIX BOJIH. Vcmosb30BaHUE 3IEKTPOMArHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.

DneKTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoiiHOBBIE CBOMCTBA CBETA.
JeMoHCcTpanuu.

CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BonHoBBIE CBOMCTBaA CBETA.

JlaGopaTopHbie pabOThI U ONBITHI.

W3ydeHue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pa3nen 11. CBetoBble siBICHHS.

JlyueBas mozens cBeta. Mcrounuku cBeta. [IpsMonnHeliHOe pacpoCTpaHEeHNE CBETa. 3aTMEHUs
Comnnua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnienue cBera. 3akoH IpesnomiieHHs cBeTa. [losHOe BHyTpeHHEE OTpakKeHHE CBETa.
Hcnonb30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.

Jlunza. Xoxg myueit B nun3e. OnTuueckas cuctema (oToarmapara, MUKPOCKOIA M TeJIeCKOoTa.
I'na3 xak ontuyeckas cucrema. biiM3opykocTs U JaIbHO30PKOCTb.

Pasznoxxenue Oemoro cera B crektp. OmnbiTel HbtoToHa. CrokeHHE CIEKTpaibHBIX IIBETOB.
Hucnepcus ceera.

JeMoHcTpanuu.

[IpssMonMHENHOE pacCIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Toyuenue n300pakeHUil B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cera.

Onrtuyeckuii CBETOBO/I.

Xon nyuelt B coOuparomiei JuHse.

Xox J1ydeil B paccenBarolel JIMH3E.

[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust Goroannapara, MUKPOCKOIA U TEJIECKOIA.

Mopens rnasa.

Paznoxenue 6enoro cBera B CIIEKTP.

[Tony4yenue 6enoro ceera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

JlaboparopHble pabOTHI U OTBITHI.

HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHHsI CBETOBOTO JIyda OT yIJla NaJeHUs.

N3yueHne xapakTepuCTHK U300pakeHUs MpeIMeTa B IIIOCKOM 3epKale.

HccnenoBanue 3aBUCMMOCTH yIJla MIPETOMIIEHUSI CBETOBOIO Jy4a OT yIJia MaJeHHs] Ha TpaHule
«BO31YX—CTEKIIO».

[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMpArOIei INH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.

OMBITHI MO BOCIIPUSATHUIO I[BETA MPEAMETOB MIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Pa3znen 12. KBanToBble sIBJIEHUA.

Onwitel Pezepdopna u mmanerapHas mojnenp atoma. Mogens aroma bopa. Hcmyckanuwe u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a, 6eTa- U ramma-u3nydenus. CTpoeHue aToMHOro siapa. HykmonHas
MoJiedb aTroMHOro sapa. M3oromel. PaanoaktuBHble mnpeBpameHus. [lepumon momypacmana
ATOMHBIX fJIEP.



SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsS0BOTO M MAaCCOBOTO YHCEN. DJHEPrus CBS3HU
aTOMHbIX saep. CBs3p Macchl W 3Hepruu. Peakuum cuHTe3a W JeneHus saep. MctounHuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMCTBUA paAMOAKTUBHBIX U3JIy4YCHUN Ha )KUBbIE OPTaHU3MBI.
JeMoHCcTpanuu.

CrHeKTpbl U3JIy4€HUs U TOTJIOIICHHUS.

CrHeKTpbl pa3aMYHbIX I'a30B.

Crnektp Bomopoza.

Hab6nronenue tpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIINX U3TYyUEHU.

Peructpanus nznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

JlaboparopHbie pabOTHI U OIIBITHIL.

HaburoieHne CrulomHbIX U IMHEHYaThIX CIIEKTPOB U3JIY4ECHHUS.

HccnenoBaHue TpEKOB: U3MEPEHHE YHEPIUU YAaCTHIIBI 10 TOPMO3HOMY IyTH (110 oTorpadusim).
N3mepenue painoakTUBHOro (hoHa.

[ToBTOpUTENHEHO-0000IAIOIINNA MOTYIb.

[ToBTOpUTENBEHO-0000IIAIOIINI MOAYIb NpeAHA3HAYEH [UId CUCTeMaTH3aluu U 0000IIeHus
IIPEIMETHOTO COAECPKAHMSI U OIbITA AESITEIbHOCTH, IPUOOPETEHHOTO MTPU U3YyYEHUH BCETO Kypca
$u3KKY, a TakkKe I MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY IO (pU3UKE JUIs
o0y4aromuxcsi, BBIOpPaBIIUX 3TOT y4E€OHBIN IPEIMET.

[Tpu u3yyeHUM AAHHOTIO MOJYJI PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI I€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00eCIeunBaeTcs JOCTUKEHNE IPEIMETHBIX U METAPEIMETHBIX TUIAHUPYEMBbIX
pe3yibTaToB 00yueHHs], (POPMUPYETCS €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOEGHHE Hay4HbIX
METOOB HCCIICZIOBAHUs SIBIEHUN NPUPOABI M TEXHHUKH, OBJIAJCHUE YMEHUSIMH OOBICHAThH
¢u3nyeckue SBJIECHUS, NPUMEHSS IMOJNyYeHHblEe 3HAHUSA, pellaTh 33Ja4d, B TOM YHUCIE
KAUECTBEHHBIE M DKCIIEPUMEHTAJIBHBIE.

IIpyHIMIIIANBEHO AEATEIbHOCTHBIA XapaKTep JAHHOIO pas3fela pealm3yercs 3a C4ET TOro, 4To
oOyuaroluecs BHIMOIHSIOT 33JaH1sl, B KOTOPBIX UM MpeAJiaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HaHMH pacro3HaBaThb M HAYYHO OOBSCHATH (PU3MUYECKHE SIBICHUS B
OKpY’Karollel MPUpPOo/Ie U OBCETHEBHOM JKU3HH;

UCIOJIb30BaTh HAy4YHbIE METO/bl HCCIENIOBaHMS (PU3UYECKUX SBJICHUIH, B TOM 4YHCIEe IS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI HanOojee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUUYECKOr0 MCIOIb30BaHUS Pa3IMYHbIX HCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
MIPEBpALEHHS] U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

N3ydyenne ¢u3nku Ha ypOBHE OCHOBHOIO 00Imiero oOpa3oBaHHs HaIlpaBICHO Ha
JOCTHKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesynbrare usydyeHus (QU3MKM HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuarotierocst 0yayT chopMUPOBaHbI CIIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:
1) naTproTHYECKOro BOCIIUTAHUS:
- IPOSIBJICHWE HMHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHIMCKOH (U3MUECKOit
HAYKU;
- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUUCKUX YUEHBIX-(PH3UKOB;
2) rpa)k/IaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:
- TOTOBHOCTh K aKTHMBHOMY Y4YacTHIO B OOCYXJIEHHWU OOIIECTBEHHO 3HAYMMBIX U STHYECKHX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
- OCO3HAHHE BAKHOCTU MOPAIbHO-3TUUYECKHUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;
3) ACTETUYECKOTO BOCITUTAHUSA:
- BOCIIPHSITHE JCTETUYECKUX KaueCTB (U3MUYECKOW HAyKu: € TapMOHHYHOTO ITOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) LEHHOCTH HAay4YHOT'O ITO3HAHUSA:
- OCO3HAHME LIEHHOCTH (PU3NYECKON HAyKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHMS MHUPa, OCHOBBI
pa3BUTHS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYpHI,
- pa3BUTHE HAYYHOU JTF0O03HATEIHHOCTH, MHTEPECA K UCCIIEeI0BATENIbCKON ACSITETbHOCTH;
5) bopMuUpOBaHUS KYIbTYpPHI 3J0POBBS M SMOIIMOHATBHOTO OJIATOMIONTYYHS:
- OCO3HAaHME LIEHHOCTH 0Oe30macHoro obpas3a KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BaXHOCTU IpPaBHJI OE30MAaCHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha JIOpOrax, C IJNEKTPUUECKUM U
TEIJIOBBIM 000pPYZI0BAaHUEM B JOMAIIIHUX YCIOBUSX;
- c(hopMUPOBAaHHOCTH HaBBIKA peIeKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e
IpaBa y Ipyroro 4ejaoBeKa;
6) TPYIOBOTO BOCIIUTAHUS:
- aKTUBHOE Y4YacTH€ B PELICHUH MPaKTHUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeNbHOM
OpraHMu3aIfy, Topo/ia, Kpasi) TEXHOJIOTMUECKON U COIMATLHON HAMPaBICHHOCTH, TPEOYIOIINUX B
TOM 4ucle U GU3NYECKUX 3HAHHUIA,
- UHTEPEC K MPAKTHYECKOMY U3YUYEHUI0 MPodecCuid, CBI3aHHBIX C (PU3UKOI;
7) PKOJOTUYECKOTO BOCIIUTAHMS:
- OpUEHTAIlMsl Ha TPUMEHEHHE (GU3MYECKUX 3HAHWM I8 penieHust 3ajad B 00JacTu
OKPY’KaIOIIEeH Cpefibl, TIJIAHUPOBAHUS TOCTYIKOB M OIEHKH WX BO3MOXKHBIX TOCJIEICTBHH st
OKpPY’KaloIllel Cpebl;
- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pPelieHus;
8) aganTaiy K U3MEHSIOIMMCS YCIOBHSIM COLIMAIIBHOU U IPUPOTHOM Cpe/Ibl:
- MOTPEeOHOCTh BO B3aUMOJICHCTBUU TPH BBHIMOJIHEHUN HCCIEIOBAHUN U MPOEKTOB (PUIUUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSM JIPYTHUX;
- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO A TEIHHOCTD;
- MOTPeOHOCTh B (DOPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4HUCIe POPMYITHPOBATH WJIEH, TIOHSTHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;



- 0CO3HaHHE Me(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;
- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (DM3MUYECKUX 3HAHMIA,
- CTpEMJICHUE aHAJTU3UPOBATh U BBIBIATH B3aUMOCBSI3U MPHUPOJBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C CITIOJIb30BaHUEM (DU3UYECKUX 3HAHMIA;
- OLICHKA CBOMX JCUCTBHH C yU4ETOM BIMSHUS HA OKPYXKAIOIIYIO CPEly, BO3MOKHBIX TTTOOAIBHBIX
IOCJICICTBUM.

METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mnporpamMmbl M0 (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanusi y oOyuatomerocsi OyayT cQOpMUPOBaHbI METANIPEAMETHBIE  PE3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JEWCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTebHbIE YHHBepPCcAIbHbIE yueOHbIe AeiicTBUSA

bazoBeie nornyeckue AeWCTBUS:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SBJICHMUIA);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUU, OCHOBAHUS 1Jis1 0O0OOIICHHS U
CpPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IMPOTHUBOPEUYMS B paccMaTpuUBaeMbIX (pakTaxX, NaHHBIX U
HaOJIOICHUX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBIIAT TIPUYMHHO-CIICAICTBEHHBIE CBS3M NPU HM3YYCHUH (PU3HUECKUX SIBICHUH U
IPOIIECCOB, JIENIaTh BHIBOJIBI C MCIIOJIb30BAHUEM JIETyKTHBHBIX U HHIYKTUBHBIX YMO3aKITIOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITHUYHH,

CaMOCTOSITENILHO BBIOMPATh CIOCO0 pelieHus: yueOHoi Gu3ndeckor 3ai1auu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pPEILICHUS, BBIOOp Hanbosiee MOIXOIAIIEr0 ¢ y4ETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTEPHUEB).

bazoBele uccnenoBaTenbCKkue IeHCTBHUSA:

HCIOJIb30BATh BONPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HAHUS;

MPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIN (PHU3NIECKUi
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3UUECKOTO SIBICHUS;

OLIEHUBATh HA NPHUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAIHIO, MOJTYYCHHYIO B XOJe
UCCIICIOBAaHHS WIIH YKCTIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMyJIMPOBaTH 0OOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIICIOBAHNUS,

MIPOrHO3UPOBATh BO3MOXKHOE JalibHEiIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabota ¢ uadopmanmeii:

MPUMEHSTh pPa3IMYHBIE METOABI, MHCTPYMEHTHI M 3alpocChl TP TOWUCKE U OTOOpe
nH(pOpMallMU WIN JaHHBIX C YUYETOM IMPeIIoKEHHOW yueOHO! (hr3nueckoi 3aaauu;

aHAJM3UPOBaTh, CHCTEMATH3MPOBATH M WHTEPIPETHPOBATH HH(POPMAIUIO pa3THIHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMpaTh ONTUMAIbHYIO (GOpPMYy TpPEACTaBICHUS HHPOPMAIUU U
WUTIOCTPUPOBATH peliacMble 3a7a49i HECIOKHBIMUA CXeMaMH, AUarpaMMaMu, WHOU rpadukoii u
X KOMOWHAIUSIMU.

KomMMyHUKaTHBHBIE YHHBEPCATbHBIE YICOHBIC IEHCTBHS:

B X0/€ 00CyXJIeHus ydueOHOro MaTepuaina, pe3ylbTaToB JabOpPaTOpHBIX paboT U
NPOEKTOB 3a/laBaTh BOIMPOCHI IO CYHIECTBY OOCYXIAaeMOW TEMBI W BBICKa3bIBaTh HJIEH,
HAaIleJICHHBIC Ha PElIeHUE 3a/1a4d U MO/IIepKaHue OIaroKenaTelbHOCTH OOIIEHS,



CONIOCTABJIATh CBOM CYXKICHHMS C CYKICHUSAMH JPYIrMX YYaCTHMKOB JHAJIOra,
OOHapy>KUBATh Pa3InYMe U CXOJCTBO NO3ULIUH;

BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOJIMYHO  TPEACTaBIATh  PE3yAbTaThl  BBIOJHEHHOTO  (PU3UYECKOTO  OMbITa
(3KCTIEpUMEHTA, UCCIIEI0BAHMS, IPOEKTA);

IIOHMMAaTh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHIUBUAYaAIbHONU pabOThI MpU
pELICHUH KOHKPETHON (U3UYECKOM TPpoOIeMBbl;

IIPUHUMATh LEJIM COBMECTHOM JESATEIBHOCTH, OPraHU30BBIBATH JEUCTBUA IO €€
JOCTHDKEHUIO: paclpelieNiaTh poiid, 00CYyXJaTh MPOLECChl U Pe3yibTaThl COBMECTHOM pabOThI,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIIIOJHATh CBOIO 4acTb pPAaOOTHI, AOCTUIas KAa4eCTBEHHOI'O peE3yJbTaTa IO CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C IPYTUMU YJIEHAMH KOMAaH/Ibl;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOLIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHBIC YHUBEpCAJIbHbIC y4eOHbIC JeHCTBHA

Camoopranusanusi:

BBISIBJISATh MTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYalMsX, TPEOYIOLUMX JUIsl pPeLIeHUs
(buznyecKuX 3HaAHMI;

OpUEHTHPOBATHCS B PA3IUYHBIX MOJXOAAX MPHUHATUS pELIEHUN (MHIUBUIYaIbHOE,
IPUHSITHE PELLICHUS B IPYIIIE, IPUHATHE PELICHUHN IPYIIION);

CaMOCTOSITENIHO COCTAaBJISITh aJNTOPUTM peHIeHUs (U3NYECKOH 3akadd WM TUIaHa
UCCIIEIOBaHUS C  Y4€TOM MMEIOLIUXCA PECYypCcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MIpeIaraéMble BApUAHThI PELICHUM;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlCHHE.

CaMOKOHTpOJIb, YMOLIMOHAIILHBIM HHTEIJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU! U IpeJylaraTh IJIaH €€ N3MEHEHNS;

OOBSACHATH MPUUMHBI TOCTHKEHUS (HEAOCTH)KEHHUS) PE3YJIbTaTOB AESITEIbHOCTH, JaBaTh
OLICHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ BBIIOJHEHUs (PU3MUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS CHUTYAalUM,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM;

CTaBUThH ce0sl Ha MECTO JPYroro 4eioBeKa B XOJE CIopa WM AMCKYCCHHM Ha HAyYHYIO
TE€My, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

MpU3HaBaTh CBOE IMpaBO Ha OMMOKY NpU pelmeHuu (U3NYECKUX 3a7ad WIH B
YTBEPKACHUSIX HAa HAYYHbBIE TEMbI M TaKOE K€ MIPaBo JPYToro.

HNPEIMETHBIE PE3YJIBTATHBI

K koHy obydenus B 9 kiacce npeJMeTHbIE pe3yJbTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
oTpaXkaTbh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

UCIIOJIb30BaTh IIOHSATHSA: CUCTEMAa OTCUETa, MaTepUalbHas TOYKa, TPaeKTOPHs,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIO JIBWXKEHHUs, Nedopmanus (ympyras, IUIacTHUECKas), TpEHHE,
[EHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEpEerpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/I0OE TEJO, UEHTP TSKECTH TBEPIOTO Teja, paBHOBECUE, MEXaHUYECKUE KOJeOaHusl U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPA3BYK, 3JEKTPOMArHUTHbHIE BOJIHBI, IIKaJa 3JE€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPhl UCIYCKAaHUS M MOTJIOIIeHUs, anbda, O6era- u
ramma-u3JIy4deHus, U30TOIbl, epHas YHEPTeTHKA,;



pasnuyath sBJIE€HHS (paBHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHENHHOE MIBHMIKEHHE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEPHOE
JBUKEHUE II0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEAKTUBHOE JBM)KEHHE, KOJEOATEIbHOE
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIKCHHE,
OTPaXEHUE 3BYKa, IPSIMOJIMHEMHOE pPACIPOCTPAHCHUE, OTPAKEHHE M IIPEJIOMIICHHE CBETa,
IIOJJHOE BHYTPEHHEE OTPAXKEHHME CBETa, pa3jokKeHHe Oenoro cBera B CHEKTP M CIOXKEHUE
CHEKTPAJIBHBIX I[BETOB, AMCIIEPCUS CBETA, €CTCCTBEHHAs PaJMOaKTUBHOCTb, BO3HHKHOBEHHE
JUHEHYaTOro CHEKTpa M3JIydyeHHs) IO OINUCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE M3YYEHHBIX (PU3NUECKUX SIBJICHUN B OKpYKalollem mMupe (B
TOM YHcie (PU3HMUECKUE SIBICHUS B IPUPOJIC: IPUIMBHI M OTJIUBBIL, ABIKEHHE 11aHeT ColHeuHOU
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE >KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >XUBOTHBIMU,
3EMJIETPSACEHHUE, CCHCMUYECKHE BOJIHBI, LIYHAMH, 3XO, LBETa TEJ, ONTHYECKHUE SIBIICHHUS B
npupojie, OuOJIOTHYECKOe JeWCTBUE BHJIUMOIO, YIbTPa(HOIETOBOIO M PEHTI€HOBCKOIO
U3IY4YEeHUH, eCTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHUYECKHE JYy4M, paJHOaKTHBHOE
U3IIy4E€HUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE PAaJUOAKTHBHBIX H3JIYyYCHHH Ha OpraHHU3M
4eJI0BEKa), IPU 3TOM IEePEeBOIUTh NPAKTUYECKYIO 3a/1auy B Y4eOHYI0, BBIJCIATh CYLIECTBEHHBIE
cBO¥CTBA (IPU3HAKH) (PU3UUECKUX SBICHUN;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHUSA, MCIONB3Ys (hU3muecKue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUXEHUU, YCKOPEHUE,
IIEPEMEUICHUE, IIyTh, YIJOBas CKOPOCTb, CHJIAa TPEHUSA, CHJIA YIPYrOCTH, CHJIA TSDKECTH,
YCKOpEeHHEe CBOOOJHOrO MajeHUs, BEC Tejla, MMITYJIbC Teja, UMITYJIbC CHJIbL, MEXaHHYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAs SHEPIUs Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLIMAJIbHAsL DHEPIUsl CKATOM NPYKHUHBI, KHHETUYECKass DHEPrus, IOJHAs MEXaHHYECKas
SHEprus, MEepuoJ M 4YacToTa KoJIeOaHWH, NJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTh CBE€Ta, MOKa3aTelb MPEeJOMIICHHUs CpeAbl), NMPH ONUCAHUM TNPaBHIBHO TPAKTOBATh
¢u3nyecKuil CMBICT UCHOJIb3YEMBIX BEJIWYUH, 0003HAUEHUS U €AUHUIBI (PU3HMUECKUX BEIHYUH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOIINE JAAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMH BEIMYHMHAMU,
CTPOUTH IpapMKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOICTBa Tel, (hU3MUECKUE SIBICHUSA M MPOILECCHI, UCIOJb3Ysl 3aKOH
COXPAaHEHMs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMSI, NMPUHLMII CYNEPHO3ULUN CHJI, TIPUHLUI
OTHOCUTENIBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3aKOHBI
OTPaXEHHUs U IIPEJIOMIICHUs CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO U MacCOBOIO YHUCEN IIpU
SJIEPHBIX peaKklUsaX, IpU 3TOM J1aBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aIllUCBIBATh €TO
MaTE€MaTU4YeCKOEe BBIPAXKECHUE;

OO0BACHATH (PU3NYECKUE MPOIIECCH M CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaI[Hil
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh NPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00BsiICHEHHE W3 2—3 JIOTUYECKUX IIaroB ¢ OMOpPO Ha 2—3 M3yYCHHBIX CBOWCTBA (PH3MUECKUX
SBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a/1a4M (ONUpPAOLIUEcs Ha CHCTEMY U3 2—3 ypaBHEHUH), UCHOIb3Ys
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAJIN3a yCIOBUS 331a4H
3aMMCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIONINE WIIM M30BITOUHBIEC JaHHBIE, BEIOMPATH
3aKOHbI W (QOpMyJbl, HEOOXOOUMBbIE Uil pEIIeHHs, NPOBOAUTH pacuéThl U OIIEHUBATH
PEATMCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS] (PU3NYECKON BETMUUHBI;

pacrno3HaBaTh MPOOJIEeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (GU3UYECKUX METOJIOB,
WCIIONIb3Ysl ONMCAaHWE MCCIEIOBAHUS, BBIACIATH IPOBEPSIEMOE NPEANOIOKEHHE, OLICHUBATh



NPaBUIBHOCTh IIOPSIIKA TIPOBEJEHHsS] HCCIEAO0BaHMs, Je€laTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUIN U OTBITOB;

IPOBOJUTH OMBITH MO HAOIIOACHUIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBUCHUMOCTbH IEepHoa
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MAaCChI IPy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT
aMIUTUTYABI MaJIbIX KOJIeOaHU, MPSIMOJIMHENHOE paclpOCTPaHEHUE CBETA, pasiokKeHHue Oeroro
CBETa B CIEKTP, U3yYEHUE CBOMCTB M300pakK€HUS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JInH3e, HaOIt0IeH!Ee CIUIOIIHBIX U TMHEHYaThIX CIIEKTPOB U3ITYyYEeHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 M30BITOUHOrO Habopa 000pyIOBaHNUs, OIMCHIBATH X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOJUTH MPH HEOOXOAWMOCTH CEpPHIO TPSMBIX H3MEPEHUH, ONpeAeNssi cpenHee
3HAUCHUE U3MEPSEMON BETMYUHEI ((POKYCHOE PACCTOSIHUE COOMPAIONICH JTMH3bI), 000CHOBBIBATH
BBIOOD crtocoba u3mMepeHus (M3MEpPUTEIHLHOTO MPUO0Pa);

IIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIb30BAHUEM
OPSAMBIX W3MEPEHUH (3aBUCHUMOCTb IIyTH OT BPEMEHHM IpPU PaBHOYCKOPEHHOM JIBUXKEHUU Oe3
HAyaJbHOM CKOPOCTH, IMepHoAa KojeOaHM MaTeMaTH4ecKOro MasiTHUKAa OT JAJUHBl HUTH,
3aBUCUMOCTH yTJIa OTPAKEHMsI CBETA OT yIjla MaJCHUs U yIJia MpeOMIEHHs OT yrila MajeHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIBHO COOMPATh YCTAHOBKY, (PUKCHPOBATh PE3yNbTaThI
MOJyYeHHOUW 3aBUCHUMOCTH (DU3MYECKHX BEIMYMH B BHUJE TaOIHIl U rpaMKOB, EIaTh BHIBOJIBI
10 pe3yJibTaTaM UCCIIE0BaHUS;

MPOBOJIUTh KOCBEHHBIE H3MepeHHUs (U3NYECKUX BEIMYMH (CPEmHsAss CKOPOCTh U
YCKOpEHHE Tela HpU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh MPYKUHBI, KO3()PULUEHT TPEHUS CKOJIbKEHHsI, MeXaHu4ecKasi paboTa U MOUIHOCTH,
4acToTa M Mepuoj KoieOaHUi MaTeMaTH4YeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas CHJIa
coOuparonied  JUH3bI, PAJUOAKTUBHBIA  (OH): MJIAHMPOBATH  H3MEPEHHUs, COOUpaTh
HKCIEPUMEHTAIBbHYIO YCTAHOBKY U BBIMOJIHATh U3MEPEHUs, CAe1ys MPeI0KEHHON HHCTPYKIIUH,
BBIYHUCIISITH 3HAUEHUE BETMYMHBI U aHATU3UPOBATH ITOJYYECHHBIE PE3yNIbTaThl C YIETOM 3aJaHHON
MIOTPELIHOCTH U3MEPEHUI;

coOnofaTh NpaBUJa TEXHUKH O€30macHOCTH IMpu paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MMPU3HAKU U3YUEHHBIX (PU3UUECKUX MOJIEIeH: MaTepralbHas TOUKa,
abCoIIIOTHO TBEPJIOE TEJIO, TOUEUHBIM UCTOYHHUK CBETA, JIy4, TOHKAs JMH34a, [UIaHeTapHas MOJEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT 0 $1/1pa;

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB
C OMOpOi Ha WX ONMUCAHHA (B TOM YHCIE: CIHIOMETp, NATYNKU TIOJOXKECHUS, PACCTOSHUS H
YCKOpEHUS, pakKeTa, 5XO0JIOT, OYKH, MEepHUCKoll, (oToammapar, ONTHYECKHE CBETOBOJBDI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), Mcronb3ys 3HaHUS O CBOMCTBAX (DHU3MUECKUX
ABJIEHUN ¥ HEOOXO0IUMbIe (PU3NUYECcKre 3aKOHOMEPHOCTH;

UCIOJb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX TMPUOOPOB M TEXHOJOTMYECKHMX TMPOIECCOB MpPH PEUIeHWH Yy4eOHO-
NPaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS U300pakeHUi B TNIOCKOM 3epKajie U
coOuparoIie JTHH3E;

NPUBOJUTL TNpUMEpPbl (HaXoAWTh UHGPOPMAIMIO O MpPUMEPAx) MPAKTHYECKOrO
UCTIONTb30BaHUsT (PM3NYECKUX 3HAHHWH B TIOBCETHEBHOW JKU3HM JUIS oOecTiedeHns 0€301MacHOCTH
npu OOpamieHnu C TpHOOpaMH W TEXHHUUYECKUMH YCTPOWCTBAMH, COXpPAHEHHUsS 3J0POBbS U
COOI0OZICHHS] HOPM SKOJIOTMUECKOT0 TIOBE/IEHUS B OKPYKAIOIIeH cpelie;



OCYIICCTBJIATH COACpKaHNUA B

bopmynupys nyTH
JIOCTOBEPHOCTH MOJYYEHHOW MH(POPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJHUTEIBHBIX

nmouck uHbopMaruu  (PU3NIECKOTO Wutepnere,

CaMOCTOSITENILHO IIOMCKOBBI  3alIpoC, HAXOJIUTh olnpeaeneHus
HCTOYHUKOB;

WCIOJIb30BATh MPH BBIMOJHEHUH Y4YeOHBIX 3aJaHHi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
buznyecKkoro cojaep:KaHus, CIpPaBOYHBbIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHus WHGOpPMALUKM U3 OAHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MHUCbMEHHbBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OPMALIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEp)KaHMs, MyOIMYHO MPEACTABIATh PE3yJbTaThl
IPOEKTHOM WM HCCIIEI0BATENbCKON JESITENbHOCTH, IPU 3TOM TIPAaMOTHO HCIIOJIb30BaTh

U3yYCHHBIN MOHATUIHBIN ammapar u3y4aeMoro pasjena (pU3UKd U COMPOBOXKIATh BHICTYIUICHUE

Ipe3eHTaluel ¢ y4€ToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

TemaTnueckoe IJIAHUPOBAHUE

Ne |HammeHoBaHue KommuecTBo 4yacos DNeKTPOHHbIE (uudpoBbie)

/T pa3iesioB U TeM o0pa3oBaTeNbHbIE PECYPCHI
[porpamMMel Bcero| Kontposnbubie| [Ipaktiuyeckue

paboTsl paboTsl

Paznen 1. Mexanuueckue siBJICHUS

1.1|Mexannueckoe 10 0 1 bubnuoTeka HOK
JIBU)KCHUE u https://m.edsoo.ru/7f41a4a6
CIoCcoObI ero
OTIFICAHHUS

1.2|B3zaumopetictBue Tea| 18 1 1 bubnuoreka HOK

https://m.edsoo.ru/7f41a4a6
1.3|3akoHbl coxpaHeHus |7 0 3 bubnuoTeka HOK
https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 35

Pasnen 2. Mexanndeckue KoyieOaHus U BOJIHEI

2.1|MexaHHnuecKue 7 0 3 bubnuoreka HOK
KoJIeOaHus https://m.edsoo.ru/7f41a4a6

2.2| MexaHHuecKue 5 1 1 bubnuoreka LHOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6

Wroro no paszneny 12

Paznien 3. DneKTpOMarHUTHOE MOJIE U DJIEKTPOMArHUTHBIE BOJTHBI

3.1|DmekrpomarautHoe |3 0 1 bubnuoteka HOK
noJje u https://m.edsoo.ru/7f41a4a6
JIEKTPOMArHUTHBIC
BOJTHBI

Hroro o pasneny 3



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Ne |HanmenoBanue

KoanuectBo yacoB

ONEeKTPOHHbIE

(urdpoBkIe)

/T pa3AesioB W TeM 00pa3zoBaTeNbHBIC PECYPCHI

[porpaMMel Bcero| Konurposnbubie| [Ipaktiuyeckue
paboThI paboThI

Pa3znen 4. CBeToBbIe sIBIICHUS

4.1|3aK0HBI 5 0 1 bubanoreka LHOK
pacrpocTpaHeHHsI https://m.edsoo.ru/7f41a4a6
CBETa

4.2 | JIuna3b1 2 0 1 bubnuoreka LHOK
U ONITHYECKUE https://m.edsoo.ru/7f41a4a6
npuOopbI

4.3|Pa3noxenue Oemoro|3 0 2 bubnuoTeka HOK
CBETa B CIEKTP https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 10

Paznien 5. KBanTOBBIE SIBIICHUS

5.1/ Ucnyckanue u|3 0 1 bubnuoreka HOK
MOTJIOIICHHE  CBETa https://m.edsoo.ru/7f41a4a6
aTOMOM

5.2|CtpoeHne aToMHOro|2 0 0 bubnuoreka HOK
sapa https://m.edsoo.ru/7f41a4a6

5.3| fAnepubie peakuun |4 0 1 bubnuoreka LHOK

https://m.edsoo.ru/7f41a4a6

Wroro mo pazneny 9

Paznen 6. [loBroputenbHO-000011at01IIUI MOTYITb

6.1|IloBTOpenue ull 0 0 bubnuoreka HOK
00o0r1eHne https://m.edsoo.ru/7f41a4a6
CoJlepKaHus  Kypca
¢u3uku 3a 7-9 knacc

Hroro no pazgeny 1

OBILEE 70 |2 16

KOJIMYECTBO

UACOB 1o

[TPOI'PAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IToypouHoe uIaHUPOBaHME

Ne |Tema ypoka KosmmuyecTBo yacos HMara DJIEKTPOHHbBIE nudposeie
n/n Bcero| Kontpoasnbie |IpakTuueckue |M3YUeHus oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 |Mexanudeckoe IBMKeHHE. MaTepuanbHas ToOUKa 1 0 0
2 |Cucrtema otcuera. OTHOCHTEIBHOCTh MeXaHHYECKoro|l 0 0 bubnuoreka HOK
JIBHOKCHUS https://m.edsoo.ru/ff0ad474
3 |PaBHOMEpHOE MPSAMOJIUHEIHOE ABMKCHUE 1 0 0 bubnuorexa HOK
https://m.edsoo.ru/ff0ad19a
4 |HepaBHoMmepHoe mipsiMmosinHeitHOe aBmxeHue. Cpenusisa u|l 0 0
MTHOBEHHAsl CKOPOCTh
5 |[IpsamonuneitHoe PaBHOYCKOPEHHOE ABIokeHue. | 1 0 0 bubnuotexa HOK
VYckopenne https://m.edsoo.ru/ff0ad8d4
6 |Cxkopocth IPSMOJIMHEHHOTO paBHOyCKOpeHHOTo| 1 0 0
neuxenus. ['paduk ckopoctu
7 |JlaGopatopHas pabota "OrmpeneneHue yckopeHus tena|l 0 1 bubnuotexa HOK
Opd  PaBHOYCKOPEHHOM JIBUXKCHHH 10 HAKJIOHHOW https://m.edsoo.ru/ff0adb18
MI0CKOCTH"
8 |CBoboanoe nagenue ten. OnbiTel [anumes 1 0 0
9 |PaBHOMepHOe aBWXKEHHME TO OKpyxHocTu. Ilepmon wu|l 0 0 bubnuotexa HOK
gacToTa oOparieHus. JInHelHas U yriaoBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
10 |IleHTpoCTpeMHTETHHOE YCKOPEHUE 1 0 0
11 |Ilepssiii 3akoH HptoToHa. BexkTop cuibl 1 0 0 bubnuorexa HOK
https://m.edsoo.ru/ff0ae612
12 |Bropoii 3akoH HetoTona. PaBHOelicTBYIOIAs crla 1 0 0 Bbubnuoreka LHOK
https://m.edsoo.ru/ff0ae72a
13 |Tperwii 3akoH Hptotona. Cynepno3unus cui 1 0 0 bubnuotexa HOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

https://m.edsoo.ru/ff0ae982

14

Pemrenne 3a1a4 Ha IPUMEHCHUEC 3aKOHOB Hrrorona

bubnuoteka
https://m.edsoo.ru/ff0aeb6c

HOK

15

Cuna ynpyroctu. 3akoH I'yka. Pemienue 3agad mo teme
«Cuiia ynpyroctu»

bubnuoteka
https://m.edsoo.ru/ffO0aeca2

HOK

16

JlaGopaTopnast pabota «OrmpeneneHne KECTKOCTH
NPY>KUHBD»

bubnmmoreka
https://m.edsoo.ru/ff0aee28

HOK

17

Cuia TPCHUA. Pemenue 3aga4d mo teme «Cuna TPCHUA»

bubnuoreka
https://m.edsoo.ru/ff0af738

HOK

18

Jlaboparopuass pabora "Ompenenenue kodddumnmenrta
TPEHUS CKOJIbKEeHUS"

bubnmmoreka
https://m.edsoo.ru/ff0af8be

HOK

19

Pemenne 3amau mo Tteme "3akonbl Hrrotoma. Cuita
ynpyroctu. Cuna tpeHus"

bubnuoreka
https://m.edsoo.ru/ff0afb8e

HOK

20

Cuna TsSKECTH W 3aKOH BCEMHPHOTO TATOTCHHS.
VYckopenue cBoboaHoro majeHus. Pemenue 3amgau mo
teme "Cuiia TSHKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHS"

bubmmorexa
https://m.edsoo.ru/ff0af044

LIOK

21

[lepBas kocmuueckas ckopocTb. HeBecomocTs U
NEPErpy3KH

bubmmorexa
https://m.edsoo.ru/ff0af33c

LIOK

22

PaBHOBecue marepuanbHON TOUKU. AOCOIOTHO TBEPAOE
Teno. PaBHOBecHe TBEPAOro Tena C 3aKPENIEHHON OCBIO
BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn

bubmmorexa
https://m.edsoo.ru/ffOafe36

LIOK

23

PaBHOBecue maTepuanbHOW TOUKH. AOCONIOTHO TBEPIOE
Teno. PaBHOBecHe TBEPAOro Tena ¢ 3aKPEIIEHHONW OCBIO
BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn

24

Pemenne 3amau mo Teme "MowmeHT cuibl. LleHTp
TsDKECTH"

bubmmoreka
https://m.edsoo.ru/ffOb02b4

LIOK

25

[lonrotoBka K  KOHTPOJBHOM paboTe 1O TeMe
"MexaHndeckoe aBrkeHue. Bzanmoneiicteue ten"

bubnuoreka
https://m.edsoo.ru/ff0b0408

OK

26

Kontponbnass pabora mo Teme "MexaHWYecKoe
nBmkenne. Bsaumonetictsue ten"

bubnmoreka
https://m.edsoo.ru/ffOb06ec

HOK



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

27

Nmnynec Tena. Mmnynbc cuiibl. 3aKOH COXpAaHEHUS
UMITYJIbCA. YIIPYTro€e U HEYNPYTroe B3auMOICHCTBUE

bubnuoteka
https://m.edsoo.ru/ffOb07fa

HOK

28

Pemienue 3a1au no reme "3aKkoH CoOXpaHEHUs UMITyJIbca"

bubnuorexa
https://m.edsoo.ru/ff0b096¢

HOK

29

VYpoxk-koHdepenuus "PeakTuBHOE NBMKEHUE B MPUPOJIEC
U TEXHUKe"

30

Mexanuueckass paboTa M MOIIHOCTh. Pabota cuibl
TSYKECTHU, CUIIBI YIIPYTOCTH U CUJIbI TPEHUS

bubnuoreka
https://m.edsoo.ru/ff0b0a84

HOK

31

JlaboparopHass pabora «OrmpeneneHue padOTHI CHIIBI
TpeHHs] TPU PABHOMEPHOM JIBIDKEHUU Tela IO
TOPU30HTAIIBHON ITOBEPXHOCTU»

32

Ces3p oHepruu U pabotel. [loTeHIMAambHAST SHEPrUs.
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU
SHEpPruu

33

3aKkoH COXpPAaHCHUS DHCPIru B MEXaHHUKE

34

JlabopaTopHast pabora «/3ydeHune 3aKOHa COXPaHECHHS
SHEPTUN

bubmmorexa
https://m.edsoo.ru/ffOb12fe

LIOK

35

KonebarenbHoe ABUIKCHUC U €TI0 XAPAKTCPUCTUKU

bubnnoreka
https://m.edsoo.ru/ff0b1858

HOK

36

3aryxawmue kojneOaHus. BbIHYXIAEHHBIE KOJeOaHUS.
Pe3onanc

Bubianoreka
https://m.edsoo.ru/ff0b20f0

HOK

37

MaremaTnyeckuil ¥ NpyKUHHBIN MasITHUKH

38

VYpok-uccienoBanue «3aBUCUMOCTD MEpHOJIa KoiaeOaHU
OT ECTKOCTH IPYKMHBI U MACCHI TPYy3a»

bubmmoreka
https://m.edsoo.ru/ff0b197a

LIOK

39

HpCBpaH_ICHI/IC OHCPIUH IMPU MCXAHUYCCKHUX KOJICOAHMIX

40

JlaboparopHass pabota «OrmpeneneHue dYacTOThl U
nepuoja KojaebaHui Npy>KMHHOTO MasiTHUKA

bubnuoreka
https://m.edsoo.ru/ffOblaec

HOK

41

JlaGopatopnass pabora «IIpoBepka HE3aBUCUMOCTH
nepuoja KonebaHuil rpys3a, MOABELMICHHOTO K HHUTH, OT
Macchl Tpy3a»

bubnmoreka
https://m.edsoo.ru/ff0b197a

HOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

42

Mexanuueckue BOJHBEL. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IpononpHbIe U MONIEPEUYHBIE BOITHBI

bubnmoreka
https://m.edsoo.ru/ff0b21fe

HOK

43

3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

44

VYpoxk-uccienopanue "Habaronenue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

45

I'poMkoCTh 3Byka © BBICOTa TOHA. AKYCTHUYECKHI
pEe30HaHC

46

[TonroroBka K KOHTPOJIBHOHM pabore mo Teme "3aKOHBI
coxpaHeHus. MexaHudyeckue KojieOaHusi U BOJIHbBI"

bubnnoreka
https://m.edsoo.ru/ff0b25f0

HOK

47

KontponbHast pabora mo Teme "3aKOHBI COXpaHEHUSI.
Mexannueckue KoieOaHusi U BOJHBI"

48

ONEKTPOMarHuTHOE IM0JIe. DJIEKTPOMAarHUTHBIE BOJIHBIL.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH

bubnuoreka
https://m.edsoo.ru/ffOb2abe

HOK

49

Ypok-uccienoBanue "U3yuenue CBOICTB
JIEKTPOMArHUTHBIX BOJH C TOMOUIbI0 MOOHIBHOTO
tenedona"

bubmmorexa
https://m.edsoo.ru/ffOb2c6¢c

LIOK

50

Pemenne 3amau Ha OmnpeaACIICHUEC YaCTOTbl W JJIMHBI
3HCKTpOMaFHHTHOﬁ BOJIHBI

51

DneKkTpoMarHuTHasi npupoja ceta. CKOpOCTh CBeTa.
BoiHoBrlIe cBoMicTBa cBeTa

bubmmorexa
https://m.edsoo.ru/ffOb31d0

LIOK

52

Hcrounuku cseta. llpsmonunHeliHOe pacnpocTpaHEeHUE
ceera. 3atmeHust ConHua u JIyHsl

Bubianoreka
https://m.edsoo.ru/ff0b3658

HOK

53

3aKOH OTpakeHHMs cBeTa. 3epkana. PemeHue 3amad Ha
IIPUMEHEHNE 3aKOHA OTPaKEHUs CBETa

bubmmoreka
https://m.edsoo.ru/ffOb38c4

LIOK

54

HpCHOMJ'IeHI/IC cBeTa. 3aKOH MMPEJIOMJICHUA CBCTA

bubnuorexa
https://m.edsoo.ru/ffOb3aea

HOK

55

JlaGopatopnass pabGorta "HccnemoBaHwe 3aBUCUMOCTH
yIja IpeIoMIIEHUs CBETOBOTIO JydYa OT yIJla ITaJcHusd Ha
rpanuie "Bo3ayx-crekiao""

56

JIunzel.  Ontuueckass cuna JuH3bl.  [locTpoenue

Bbubnuoreka

HOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

U300paKeHUI B TMH3aX

https://m.edsoo.ru/ff0b3f2c

57 |JlaGopatopHas pabora "Ompexaenenne ¢oxycHoro|l bubnuoteka HOK
PacCTOSIHUS U ONITHYECKOM CHIIbI COOMPAFOIICH JTHH3BI" https://m.edsoo.ru/ff0b4206

58 |Pasznoxenue Genoro ceera B cnekTp. OnbiTel HptoToHA. |1 bubnuoteka HOK
CrnoxeHne CIeKTpalibHBIX IBETOB. Jlucrepcus cBeTa https://m.edsoo.ru/ff0c0f4c

59 |JlaGopatopHas padota "OnbITH 1O pa3ioxeHuto 6enoro|l bubnuorexa HOK
CBETA B CIIEKTP U BOCIPHUATHIO I[BETA IIPEIMETOB IIPH MX https://m.edsoo.ru/ff0c0e2a
HaOJII0ICHNH Yepe3 BETOBbIC (GUIbTPHI"

60 |VYpok-npaktukym  "BomHoBBle  cBoiicTBa  cBera:|l
ncriepcust, nHTepdepeHnus u qudpakuus'”

61 |OmnbiTel Pesepdopna u mnmanerapHas mojenb artoma.|l bubnmnoreka HOK
[Mocrynatel Bopa. Monens aroma Bopa https://m.edsoo.ru/ff0c12a8

62 |Hcnyckanme u moryomeHue cBera aromoMm. Ksadtsr.|l bubnuoreka HOK
JIuHeiyaThie CIeKTPhI https://m.edsoo.ru/ffOcl44c

63 |Ypok-npaktukym "HaGmronenue cnektpoB ucnyckanus" |1 bubnuotexa HOK

https://m.edsoo.ru/ff0c1550

64 |PammoakTuBHOCTH M €€ Buabl. CTpoeHHE aTOMHOTO siapa.| 1 bubnnoreka HOK
Hyknonnas Mmojens https://m.edsoo.ru/ff0c1672

65 |PagmoaktuBHBIe mpeBpameHus. M3orombl. Pemenwme|l bubnuoreka HOK
3a/ad o Teme: "PajgnoakTuBHbBIE peBpalieHus" https://m.edsoo.ru/ffOclal4

66 |SnepHble peaknMH. 3aKOHBI COXpaHEHHs 3apsaoBoro u|l
maccoBoro yncen. [lepuon momypacnana

67 |DHeprus cBsA3HM aTOMHBIX sijiep. CBsI3b Macchl U 3Heprun |1 bubnuoteka HOK

https://m.edsoo.ru/ffOcld7a

68 |Peakuuu cuntesa u aenenus saep. Mcrounuku sHeprum| 1 bubnuorexa HOK
Couniia u 3BE371 https://m.edsoo.ru/ff0c1e88

69 |VYpok-xkondepenuus "SAnepnas sHepreruka. [letictBus|l
PaAMOAKTUBHBIX U3JIyUEHUH Ha )KUBBIE OPraHU3MBbI"

70 |IToBTopenue. O6006mIEeHUE 1



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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IMPOBEPSIEMBIE NPEJMETHBIE PE3YJBbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O

OBHLIEI'O OBPA30BAHUA

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMble TPEIMETHBIE PE3yJIbTaThl OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM
MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS

1.1

HCII0JIB30BATh N3YYCHHBIC ITOHATUSA

1.2

pa3indaTb ABJICHUSA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIMIUX TaHHOC (bl/ISI/ILIeCKOC SIBJICHUC

1.3

pacrio3HaBaTh MPOSBICHHE HM3YYCHHBIX (DU3UYECKUX SBICHHH B OKpYKAIOIIEM
MUpe, B TOM uucie (U3MYEecKHe SBICHUS B MPUPOAE, MPU ITOM NEPEBOIUTH
NPaKTUYECKYIO 33a]]a4y B y4eOHYI0, BBIICIATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHN)
bu3nYeCKuX SIBICHUN

14

ONHUCBHIBATh M3Y4YCHHbIE CBOWCTBA TeJ M (PU3MUECKUE SIBICHUS, MCIIOJIb3YS
¢u3nUecKre BEIUYNHBI, IPH OMUCAHUN NPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI
UCMOJIb3YEMbIX BEIMYMH, OO0O3HAYEHUS U €AMHUIBI (U3MUECKUX BEJIMYHUH,
HaXOJUTh (OPMYJIbl, CBSI3bIBAIOLIME JaHHYIO (DU3UUECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH rpaMKH N3yYEHHBIX 3aBUCUMOCTEH (hPU3MUYECKUX BEIMYUH

1.5

XapaKTCPpU30BaATh CBOMCTBA TECII, (1)I/I3I/I‘I€CKI/IC SABJICHHUA W MPOHCCCHI, HCIIOJIb3YA
HU3YUCHHBIC 3aKOHBI, IPpU 3TOM JaBaTb CJIOBCCHYIO (1)OpMy.TII/Ip0BKy 3aKOHa H
3aIMMCBIBATb €0 MATCMATHUYCCKOC BhIPAKCHUC

1.6

OO0BSICHATh (PU3MYECKHE NPOLIECChl U CBOMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTyallUl  MPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BBbIABIATH IPUYUHHO-
CJICZICTBEHHBIE CBSI3M, CTPOUTh OOBsACHEHHE M3 2 — 3 JIOTMYECKUX IIaroB C
MOMOIIBIO 2 — 3 W3YYEHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, PU3UUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3a/ayd (OMHparolluecs Ha CHCTeMy M3 2 — 3 ypaBHEHUH),
UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHE BEIIMYMHBI: HA OCHOBE
aHaJIM3a yCJIOBHS 3a/layMl 3alHChIBaTh KPAaTKOE YCIOBUE, BBISBISTH HEAOCTAIOIINE
WIA W30BITOYHBIC JaHHbIE, BBIOMpPATh 3aKOHBI M (POPMYIIBI, HEOOXOAUMBIE IS
pelleHus, MPOBOAUTH PACUYETHI W OIEHMBATh PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3NYECKOI BETMUNHBI

1.8

pacrio3HaBaTh MpPOOJIEMbl, KOTOpbIE MOXKHO DPELIMTh MPU MOMOIIM (PU3MUYECKHX
METO/IOB, MCHOJIb3ys OIMCAaHWUE HCCIEAOBAHUS, BBIICIATh  IMPOBEPSIEMOE
IIPEANOJIOKEHUE, OLEHUBATh IIPABUIBHOCTD IOPsAIKAa IIPOBEACHUS UCCIICIOBAHMS,
JIEJIaTh BbIBOJIbI, UHTEPIPETUPOBATH PE3YNbTAThl HAOIIOACHUN U ONBITOB

1.9

IPOBOJUTH OMNBITHI 1O HAOMIOJEHHUIO (PU3NYECKUX SBICHUH WM (U3UIECKUX
CBOMCTB TeEJI: CaMOCTOSITENIbHO cOOWpaTh YCTAaHOBKY U3 HM30BITOUHOTO Habopa
000pyJOBaHUsl, ONKMCHIBATh XOJ] ONBITA U €r0 Pe3yIbTaThl, (HOPMYIHPOBATH BHIBOIBI

1.10

MPOBOAMTH IPU HEOOXOAMMOCTH CEPHIO MPSAMBIX MU3MEPEHUMN, ONpenesisi cpeaHee
3HaUEHUE H3MEpsSeMOil BeTMYHUHBI ((DOKYCHOE pacCTOSHUE COOMpAIOIIed JTUH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHusi (M3MEPUTEIHHOTO MPrUOopa)

1.11

MIPOBOAMTDH UCCIIEIOBAHUE 3aBUCUMOCTEN (U3NYECKUX BEJTMYHH C UCIOJIH30BAaHUEM
OpSAMBbIX W3MEPEHUH: IUIAHUPOBAaTh MCCIIEJOBAHUE, CAMOCTOSITEIBHO COOMpATh
YCTaHOBKY, (UKCHPOBAaTh pE3yJbTaThl IOJYYEHHON 3aBUCUMOCTH (DU3HUECKUX
BEJIMYUH B BUJIC TabIHIL
U TpaduKOB, I€JaTh BHIBOJBI IO Pe3yabTaTaM UCCIIET0BaHUS

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUMA (I)I/IBI/I"ICCKI/IX BCJINYHH: IJIaHUPOBATH
HU3MCPCHUA, CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATE U3MEPCHUA,
(R (S13% HpC,Z[JIO)KeHHOﬁ WHCTPYKIMHU, BBIYUCIIATL 3HAYCHHUC BCJIWYMWHBI U




AQHAJIM3UPOBATh IIOJIYYCHHBIE pPE3YNbTaThl € YYETOM 3aJaHHOM IOTPELIHOCTH
M3MEPEHUI

1.13

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH Ipu pabore ¢ 1abopaTOpPHBIM
000py1I0BaHHEM

1.14

pasznuyaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (DU3UUECKHX MOJIEICH: MaTepuaibHas
TOYKa, a0COTIOTHO TBEPJOE TEJIO, TOUCYHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
TJIaHETapHAsl MOJICTh aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sJipa

1.15

XapakTepu30BaTh MPUHIMIIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOI Ha UX ONUCAHUS, UCIOIb3YS 3HAHUS O CBOWCTBAX (PM3UUECKUX
SIBJICHUI U HE0OXOMMbIe (hU3MYECKHe 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX NPUOOPOB U TEXHOJOTMYECKUX TMPOIECCOB IPHU
pelIeHnr y4eOHO-TIPAKTUYECKUX 3a/iay, ONTUYECKHUE CXEMbl JUIsi TIOCTPOCHUS
n300paXeHH B IMJIOCKOM 3€pKajie U coOuparonieil JuH3e

1.17

NPUBOANUTH TpPHUMEPHl (HAXOOUTHh HH(POpPMALUIO O MpUMepax) MPAKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B MOBCEJIHEBHOW >KM3HM A oOecredeHus
0€30MacHOCTH MPU OOPALIEHUH C IPUOOPAMH U TEXHUYECKUMH YCTPONCTBAaMH, CO-
XpaHeHHUs 370pOBbs U COOJIOACHHUS HOPM SKOJOIMYECKOI'O TIIOBEIECHUS B
OKpY’KaroIlleH cpese

1.18

OCYIIECTBIISITh MOUCK MH(pOpMaluu (HU3UYECKOTO coaepkaHusi B ceTu MHTepHerT,
CaMOCTOSITEIILHO (OPMYJIUPYSI ITOUCKOBBIA 3alPOC, HAXOAUTH ITYTH OIPEICICHUS
JIOCTOBEPHOCTH TOJIyY€HHOM WHGOpMAIMU Ha OCHOBE HUMEIONIMXCA 3HAHUM U
JIONTOJTHUTEIIbHBIX UCTOYHUKOB

1.19

UCIOJIb30BaTh IPU  BBIINOJHEHUM YUEOHBIX 3aJaHuil  Hay4HO-IOIYJISIPHYIO
auTepatypy (U3NYECKOTO COJEp’KaHMs, CIPaBOYHBIE MaTepHallbl, PECypChl CETH
WnTepHer; BianeTs NpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, IPeoOpa3oBaHUs
uH(pOpPMAaLUU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3laBaTb COOCTBEHHbIE IIMCbMEHHBIE U YCTHbIE COOOIIEHHMS Ha OCHOBE
UHPOPMALIUU U3 HECKOJbKHUX HCTOUYHUKOB (PU3UUECKOTO COAEpIKaHUs, MyOJUYHO
IPEJICTaBIIATh PE3YyIbTaThl IPOEKTHON MM MCCIEA0BATENbCKON A€ATEIbHOCTH, IPU
TOM TIPaMOTHO MCIIOJIb30BaTh HM3YyYCHHbIM MNOHATHHHBIM amnmapar H3y4yaemMoro
pazgena (U3MKM M CONPOBOXKJIATh BBICTYIUIGHHE NIpe3eHTauued ¢ y4éTom
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IPYU BBIOJHEHUH Y4YE€OHBIX MPOEKTOB M HCCIENIOBAaHUN (U3NYECKUX IPOLIECCOB
pacrpenenaTh 0053aHHOCTH B TPYIINE B COOTBETCTBUH C MOCTaBJICHHBIMU 33JjauaMH,
CIEINTHh 32 BBINOJHEHUEM IUIAHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaThb COOCTBEHHBIH BKJIAJ B JEATENbHOCTb TPYIMIbI, BBICTPAUBATh
KOMMYHHMKaTHBHOE B3aMMOJEHCTBHE, TPOSBIISis TOTOBHOCTh pa3peniaTb KOH(INKTHI

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

Kon
paznena

Kon

9JICMCHTAa

HpOBep}IeMHe 9JICMCHTHBI COACPKaHHUA

MEXAHWYECKUE ABJIEHMNA

8.1

MexaHu4ecKoe JBHKEHHE. MaTCpI/IaHBHaH touka. CrucremMa orcuéra

8.2

OTHOCHUTENHLHOCTh MEXAHHISCKOTO JABUXCHUA

8.3

PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE

8.4

POCTH TEJIa ITPU HEPABHOMEPHOM ABUXXCHUHA

8.5

Yckopenue. PaBHOYCKOpEHHOE MPAMOJIUHENHOE ABUKEHHUE

HepaBHOMepHOG HpﬂMOJ’IHHCﬁHOC JABHKCHUC. CpeI[HHH N MIHOBCHHas CKO-




8.6

CBoOoaunoe nmagenne. OneITel [ anunes

PaBHOMepHOE nBMKEHHE N0 OKpyKHOCTH. Ilepnox um wactora oOpaiieHus.

8.7 Jluneitnas u yrioBas ckopocTu. LleHTpocTpeMuTeIbHOe YCKOPEHUE

8.8 [TepBrrii 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HproToHa

8.11 [IpuHUMNI cyneprno3uiuu cui

8.12 Cuita ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHMsl: CHJla TPEHUS CKOJIBKEHMsI, CUJa TPEHUs IMOKOsl, IPYI'He BHJIbI
TPEHUs

8.14 Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TATOTEHMs. YCKOpEHHE CBOOOJHOIO
naIeHust

815 JBuxenue miaHeT Bokpyr Connua. IlepBas xocmuueckas ckopoctb. Hese-
COMOCTb U NEPErpy3Ku

8.16 PaBHOBecue marepuaibHON TOUKU. AOCOIIIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEpHOroO Tena ¢ 3aKpEIUIEHHOW OCBhIO BpalleHUs. MOMEHT CHIIBI.
IlenTtp TsRECTH

8.18 Nwmnynbse Tena. M3Menenue ummynbca. IMIynsc cHitbt

8.19 3aK0H COXpaHCHHS HMITYJIbCA

8.20 PeaktuBHOE ABMXEHKE

8.21 Mexannyeckas paboTa U MOIITHOCTb

8.22 PaGora cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUH U paboTh

8.23 [loTenunanpHas 3HEprus Tena, NOJAHATOTO HaJl HOBEPXHOCTBIO 3eMIIn

8.24 [loTeHunanpHas 3HEPIUs CKATON HPY>KUHbI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
[IpakTuyeckue paboOTHI:
Onpenenenne cpeiHed CKOPOCTU CKOJIBKEHMsI OpycKa WM JIBUYKEHUS LIapuKa
0  HAKJIOHHOM  miockocTu. OmpesneneHne  yCKOpeHHs  Tena  IpH
PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKIIOHHOW TIIIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHHM ITPU PAaBHOYCKOPEHHOM JIBIKE-
HUU 0€3 HaYaIbHOM CKOPOCTH.
IIpoBepka runoTessl: eciu Npu paBHOYCKOPEHHOM JBM)KEHUM 0€3 HayaJlbHON

8.27 CKOpPOCTH TIYTH OTHOCSTCS KaK Psii HEUYETHBIX YHCE, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
HccnenoBanne  3aBUCHMOCTH — CHJIBI  TPEHHUS  CKOJBKEHHUS OT  CHIIBI
HOPMAaJILHOTO nasneHust. OnpezeneHue ko3 dunenta TpEeHUs
ckosbkeHus. Onpenenenue KECTKOCTU MpYyKUHBL. OmpeneneHre padoThb
CHJIBI TpPEHHUS TPH pPABHOMEPHOM JIBKECHMM Teja IO TOPU30HTAIbHON
noBepxHocTU. Ompenenenne paboThl CHIIBI YIPYTOCTH TPU TOABEME Tpy3a C
WCIOJIb30BAHNEM HEIOJIBUKHOTO U TIOJIBHYKHOTO OJIOKOB

8.8 d)mnqvecxne SIBJICHHS B TIPUPOJIC: TIPUIIMBHI M OTIUBHI, IBIKeHHE TutaHeT Cour-
HEYHOM CHUCTEMBI, PEaKTUBHOE JABIM)KEHHE KHUBBIX OPIraHU3MOB

8.99 TexHuueckue ycTpoilcTBa: CHHUIOMETp, JATYUKU TOJIOKEHHS, PACCTOSHHS

U YCKOPEHMSI, PAKETBI

MEXAHNWYECKUE KOJIEFAHIMA 11 BOJIHBI

9.1

KonebarensHoe JABHKCHUC. OcHOBHEBIC XapPaKTCPUCTHUKU KOJIeOaHMIA: Nepron,
qacToTa, aMILIMTyaa

9.2

MareMatnueckuii M NpPYKUHHBIM MasTHUKHU. lIpeBpamienue sHepruu npu




KoJ1e0aTeIbHOM JABHXCHHUU

9.3

3aryxatomue Konebanus. Beinyxnenusie konebanus. Pezonanc

9.4

Mexanunueckue BoiHbl. CBOMCTBA MexaHUYeCKUX BOJH. [IpogonbpHbie U more-
peuyHble BOJHBI. [[TMHA BOJIHBI M CKOpPOCTh €€ pacmpocTpaHeHus. MexaHu-
YECKHUE BOJIHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOJTHBI

9.5

3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

Nudpa3Byk u yapTpa3Byk

9.7

[IpakTuueckue pabOTHI:

Omnpezenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil Mpy>KUHHOTO MasgTHHUKA
HccnenoBanue 3aBHCHMOCTH Tiepuoja KoJeOaHHH IMOJBEIIEHHOTO K HUTH
rpy3a OT UIMHBI HUTH. MccienoBanue 3aBUCHUMOCTH IepHoja KojeOaHui
IIPYXKUHHOTO MasiTHUKa OT Macchl rpy3a. IIpoBepka He3aBuCMMOCTH Ieproja
KojeOaHuil rpy3a, MOJBELIEHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTH
npyxuHsl. I3Mepenue yckopeHus cBOOOAHOIO NaJAeHUs

9.8

dusnyeckue ABJICHUS B IPUPOJIE: BOCIPUATUE 3BYKOB JKMBOTHBIMU, 3€MJIETPS -
CEHHE, CEICMUYECKUE BOJIHBI, IlyHAMU, 3XO

9.9

TexHuuyeckue YCTpOICTBa: 3XOJIOT, HMCIOJIb30BAaHUE YIbTPa3Byka B OBITY
U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

DNeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPO-

10.1
MarHuTHBIX BOJIH

10.2 [kana 31€KTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoaa csera. CkopocTb cBera. BonHOBBIE CBoMCTBa
CcBeTa

10 I[TpakTuuecKue paboThL:

10.4 W3yueHune CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOWUJIBHOTO Te-
nedoHa

105 ®dusnyeckue SBIEHUS B MNpUpoJe: OHOJOTMYECKOE JEeHCTBUE BHJIMMOTO,
yAbTPa(UOIETOBOTO U PEHTTEHOBCKOIO M3ITyUeHH

10.6 TCXHI/I‘{VGCKI/IG YCTPOMCTBA: UCIIOJIB30BAHUE 3JIEKTPOMArHUTHBIX BOJH JIJIS
COTOBOM CBSI3U

CBETOBBIE SABJIEHW

111 JlyueBast monens cBera. MicTouHHMKHM cBETa

11.2 [IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA

11.3 Otpaxenue cBeta. [11ockoe 3epkano. 3aKOH OTpaKeHHs CBETa

114 [Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHyTpeHHee OoTpa-
KEHHE CBeTa

115 JIunza. Xop tyyen B TMH3E

11.6 Ontuyeckas cucreMa ¢oroarnmapara, MUKpOCKOIa 1 TeJIecKoma

11 11.7 I'ma3 xak ontuyeckas cucrema. bIn3opykocTs U AadbHO30PKOCTb

118 Paznoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliokeHHne crekTpaib-
HBIX 11BETOB. Jlucrepcus cBera
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCHMOCTH yIyla OTPaK€HHMsl CBETOBOIO Jyda OT YIJa

11.9 najIeHusl.

N3yuenne xapakTepUCTHK U300paXKeHUs IpeAMETa B IIJIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMMOCTH yrjla IPEJIOMIIEHHS CBETOBOTO Jiydya OT yria
1a/ICHUS HAa TPAHUILIE «BO3YX — CTEKIION.




[Tonyuenne n300pakeHHI C TOMOIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenrne (GOKYCHOTO PACCTOSHHUS M ONTUYECKOW CHIIBI COOMparomiei
JIMH3BIL.

OMnBITH IO PA3TIOKEHHIO OEIOT0 CBETA B CHEKTP.

OnbITH IO BOCHPHUSATHIO IBETA MPEIMETOB MPH WX HAOJIIOJCHUM Yepe3 IIBe-
TOBBIE (PUITBTPHI

dusndyeckue SBICHUS B npupoAc: 3aTMCHUA COJ'IHHa u .HYHBI, OBEeTa TCII,

11.10
OINITUYECKHE sIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)

11.11 TexHuueckue yCTpoOMCTBa: OYKH, IEPHUCKOM, (oToanmapar, ONTUYECKUE
CBETOBO/IbI

KBAHTOBBIE SIBJICHUS

12.1 OmnsiThl Pesepdopaa u muianerapuas monens atroma. Mojens atoma bopa

12.2 Hcnyckanue u noriomeHue cBeta atoMoM. KBanTsl. JIuHeluarbie cieKTpel

12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

124 Crpoenue atoMHOr0 siipa. HykinoHnHas Mozienb aToMHOro sijipa. M3otomst

12.5 PapnoaktusHbie npeBpamenus. [lepuoa nosypacnaga aTOMHBIX s€p

12.6 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEIN

12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b MacChl U SHEPTHH

12.8 Peakuuu cuntesa u aenenus saep. Mcrounuku sHeprun CostHia 1 3B€371

12 129 SAnepHass sHepreruka. JleMCTBHE paauOaKTUBHBIX H3JIIYYCHUH HA KUBBIC

OpraHnu3Mbl

[IpakTuueckue paboOTHI:

HabmroneHne CriioniHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.

12.10 HccnenoBanue TPEKOB: HU3MEpPCHHE SHEPTHH YaCTHIIbI
10 TOPMO3HOMY IIyTH (110 (hoTOrpadusim).

N3mepenue paaroaktuBHOro hoHa

@dusnyeckue SBIEHUS B MPHUPOJAE: E€CTECTBEHHBIN paJMOaKTUBHBIN (OH,
12.11 KOCMHUYECKHE Ty4H, pazoaKTUBHOE U3ITy4eHUE IIPUPOJIHBIX
MUHEpAJIOB, IEHCTBHE PaAHOAKTUBHBIX N3TYYEHUH Ha OPTaHU3M YeIOBEKa

TexHu4eckue ycTpomcTBa: CIIEKTPOCKOII, NHIANBHIYAIbHBIA TO3UMETpP, Kamepa

12.12 Bunncona

HHPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMTPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon [IpoBepsiemMble TpeOoBaHMS K MpPEIMETHBIM pe3ylbTaTaM 0a30BOr0 YpOBHS
MIPOBEPSIEMOTO | OCBOCHHSI OCHOBHOW  00pa3oBaTENbHOW  MPOrpaMMbl  OCHOBHOTO  OOIIETO
TpeOoBaHUS oOpaszoBanus Ha ocHoBe PI'OC

[lonumanue ponu (U3MKKM B HAayyHOW KapTUHE MHpPA; CHOPMHUPOBAHHOCTD
0a30BBIX TpPEACTABICHUI O 3aKOHOMEPHOW CBS3M U MMO3HABAEMOCTU SIBJICHHM
IIPUPOJIBI, O POJIM IKCIIEPUMEHTa B (PU3HKE, O CUCTEMOOOpa3yloIiel poiau GU3NKu
1 B pa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00 HSBOIIOLUHU
(¢u3nYecKUX 3HAaHUN U X POJIM B LEJIOCTHOM €CTECTBEHHOHAayYHON KapTHHE MUPA,
0 BKJIaJIe POCCUICKHUX M 3apyOEeKHbIX Y4EHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BsICHEHUE MTPOIECCOB OKPYKAIOIIET0 MUpa, Pa3BUTHE TEXHUKU M TEXHOJIOTUI

2 3HaHMS O BUJAX MarepuH (BELIECTBO MU IOJIE), O JBMKEHHHM Kak crocobe cy-
IIIECTBOBAHUSI MAaTepUH, 00 ATOMHO-MOJIEKYJISIPHOIN TEOPUH CTPOEHMsI BEIIECTBA, O




(bu3MUecKoil  CyNIHOCTH SIBICHUM MTpHUPOABI  (MEXaHUYECKUX, TEIUIOBBIX,
AJIEKTPOMArHUTHBIX W KBaHTOBBIX); YMECHHE Pa3indarh SBJICHUS MO OMHCAHUIO MX
XapaKTepHBIX CBOWCTBH HAa OCHOBE OIbBITOB, JIEMOHCTPUPYIOIINX JIaHHOE
¢dusnveckoe  SBJICHUC, YMCHHE  paclio3HaBaTh  IPOSBICHHE  HM3YYCHHBIX
(bu3MUeCKUX SBJICHHUHA B OKPYXKAIOIIEM MHpE, BBIIEISIS UX CYIIECTBEHHBIC
CBOMCTBA (IPU3HAKH )

BJ'IaI[eHI/Ie OCHOBaMH MOHSITHIHOTO amnrmapara 1 CMUMBOJIMYECKOI'O A3bIKa (1)I/I3I/IKI/I nu
HCIIOJIb30BAHUC HUX 4 PCIICHUA yqe6HHx 3aaa4;, YMCHUC XapaKTCPU30BaATh
CBOMCTBa TECI, (1)I/IBI/I‘IeCKI/Ie SABJICHUA U IPOLUECCHI, UCIIOJIb3Yys (bYHI[aMeHTaJ'IBHBIe
W SMIIMPHUICCKUC 3aKOHBI

VYMeHHUe ONKMChIBATh U3yUCHHBIC CBOMCTBA TeJl U (PU3HYECKUE SBICHHS, UCTIONIb3YSI
(u3HYECKHEe BETMUUHBI

Brnanenne ocHOBaMU METOI0OB HAYYHOTO MTO3HAHUS C YIETOM COOIIOJCHHUS ITPABHIT
0e3omacHOTo Tpy/a: HabMoIeHUue PU3NICCKUX SIBICHUI:

YMEHHUE CaMOCTOSTEIILHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOTO
Habopa 000pyIOBaHUS 10 MHCTPYKIIMHU, OMUCHIBATH XOJ] ONbITA U 3aIIMChIBAThH €T0
pe3yabTaThl, GOPMYIHUPOBATH BHIBOJIbI;

MIPOBE/ICHUE TMPSIMBIX M KOCBCHHBIX H3MEPEHHH (DU3MYCCKMX BEIUYMH: YMCHHE
IUTAHUPOBATh M3MEPEHHsI, CaMOCTOSTEIbHO COOUpPATh AKCHEPUMEHTAIBHYIO
YCTaHOBKY IO HMHCTPYKIIMH, BBIYHCISATH 3HAUCHHE BEIMYMHBI U aHAJIM3HPOBATH
MOJyYCHHBIC PE3yJbTaThl C YYETOM 33JaHHON IOTPEIIHOCTH PEe3yJbTaTOB
U3MEPECHU;

MPOBEJICHUE HECIOXKHBIX IKCIEPUMEHTAIBHBIX HCCIICAOBAHUI, CaMOCTOSITEIBLHO
coOMpaTh OSKCICPUMEHTAIbHYI0 YCTaHOBKY M MPOBOAMTH HCCIICJIOBAHUE IO
WHCTPYKIIMU, TPEICTABIATh MOJTYYCHHBIC 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B
BUAC TaONUIl W rpadMKOB, YYHUTHIBATH IMOTPEIIHOCTH, J€daTh BBIBOJABI II0
pe3yJIbTaTaM MCCIICJOBAHUS

[ToHnMaHMe XapaKTEepHBIX CBOMCTB (M3UUECKUX MOAETeH (MaTepualibHas TOUKa,
a0COJIIOTHO TBEPAOE TEJNO, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPIBIX TeT,
IUTaHeTapHasi MOJIENb aTOMa, HYKJIOHHas MOJielb aTOMHOTO s1pa) U yMEHHe
MIPUMEHSITh UX JIJIs1 OOBSICHEHUSI (PU3NUECKHUX TPOIIECCOB

YMeHue o0BACHATH (pr3Myeckue Mpolecchl U CBOICTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil IPaKkTUKO-OPHUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJIATh TIPUYHMHHO-CIIEJICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHE C OMOpPOM Ha
U3Y4YEHHbIE  CBOWCTBa  (DM3MUECKUX  SBJICHHM,  (U3MUECKHEe  3aKOHBI,
3aKOHOMEPHOCTU U MOJEIU

VYMmenue pemath pacuéTHble 3afaud (Ha Oaze 2 — 3 ypaBHEHMil), MCIONb3Yd
3aKOHBl M (OPMYJIbI, CBs3bIBaOLIMEe (U3NUYECKUE BEIMYMHBI, B YACTHOCTH,
3alMUMCbIBATh KPATKOC YCIOBUC 3adayM, BLIABIATE HEAOCTAIOIIHUE JAHHBIC, BbI-
Ouparh 3aKOHBI M (OPMYJIBI, HEOOXOAMMBIE Al €€ pEeLIeHMs, HCII0JIb30BaTh
CIIPpaBOYHBIC JaHHBIC, IIPOBOIHTH pvaéTBI U OLCHHMBATb PCAIIMCTUYIHOCTDH
MOJlyYEHHOTO  3Ha4eHUs  (U3MYECKOH  BEIMYMHBI; YMEHHE  ONpEIeIsTh
pa3MepHOCTh (U3NYECKOM BEJIMYMHBI, TOJYYEHHON IPH PEIICHUH 3a7aun

YMeHue xapakTepu30BaTh NPUHLIMIBI ACHCTBUS TEXHUYECKHX YCTPOWCTB, B TOM
yyciie OBITOBBIX NMPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOTHYECKHX IPOIECCOB IO
X OIMCAHUIO, HUCHOJb3yd 3HAHMA O CBOMCTBaX (UIMUECKUX SBICHUH U
Heo0XoIuMBbIe (PHU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoiab30BaTh 3HaHUSA O (PU3MUECKUX SBJICHUSX B MOBCEIHEBHOM >KU3HU
s oOecrieueHHss 0€30MacCHOCTH THpU OOpalIeHWH ¢ OBITOBBIMH HpUOOpaMu U
TEXHUYECKMMH YCTPOWCTBAMHU, COXpPAaHEHHUS 3J0pPOBbs U COONIOACHHUS HOPM
HKOJIOTUYECKOT0 TMOBEACHUS B OKPYXKAIOLIEH cpese; MOHMMaHuEe HEOOXOIUMOCTH
MIPUMEHEHHUsI JTOCTIDKEHUN (PU3MKM U TEXHOJIOTUH JUIsl pallMOHAIIBHOTO MPHPOJIO-




I10JIB30BaHUA

11

OnbIT moucKa, NpeoOpa3oBaHUs W MPEACTaBICHUS HHPOpPMALUU (UIUIECKOTO
COJIepIKaHUS C UCTIOJIb30BaHUEM MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI; yMEHHE OLIEHUBATh JIOCTOBEPHOCTh MOJYYCHHOW HH(opMaruu Ha
OCHOBE WMCIOIIUXCS 3HAHUH H  JIOMIOJIHUTEIBHBIX  HWCTOYHHKOB; YMEHUE
UCIOJb30BAaTh MpPH BBHINOJHEHUH YUYEOHBIX 3aJaHHil HAayYHO-TIOMYJSPHYIO
TUTeparypy (PU3MUYECKOro COJEpKaHWs, CIPABOYHBIE MAaTEPUAIIbI, PECYPChI CETH
WNuTepHer; BnajieHne 0a30BBIMH HaBBIKAMHU TMpeoOpa3oBaHUs HHGPOPMAIUH U3
OTHOW 3HAKOBOH CHUCTEMbl B JIPYI'ylO; YMEHHE CO3/1aBaTh COOCTBCHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE HMH(MOpMAIMM M3 HECKOJIBKHUX
HCTOYHHKOB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O PU3UKE

Kon

[TpoBepsieMblii AIEMEHT COJIep>KaHus

1

MEXAHUWYECKUE ABJIEHUA

11

Mexannueckoe aBmkeHue. MarepuanbHasg Touka. Cucrema otcuéra. OTHOCUTENBHOCTD
JIBUKCHMUSI

1.2

PaBHOMepHOE u HepaBHOMepHOE nBkeHHE. Cpensia ckopocTb. Dopmyia ajisi BEIUUCICHUS
cpenHeit ckopoctu: v = S/t

1.3

PaBHOMepHOG HpﬂMOHHHeﬁHOG JABHIKCHUC. 3aBHCUMOCTh KOOpJAWHATHI TCJIa OT BPEMCHHU B CJIYy-
4ac paBHOMCPHOI'O HpHMOHHHeﬁHOFO JBHKXCHUA:

x(f)=x, +vt

X

I'paduku 3aBUCUMOCTH OT BPEMEHH JIJIsl IPOCKIIUH CKOPOCTH, MPOSKIIUHU TIEPEMELICHHS, MTyTH,
KOOPAMHATHI IPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKECHUU

14

3aBUCHMOCTD KOOpAUHATHI TCJIa OT BPEMCHU B ClIydya€ PaBHOYCKOPCHHOTIO pr[MOJ'IPIHCfIHOFO
JABMOKCHUA:

Sx(f} =1'.|;|: * f_l'.?: *

[35] By

@opMyIbl JUISI IPOEKIUU NEPEMEIIECHMS, IPOEKIIMU CKOPOCTH M NPOEKLIHUH YCKOPEHUS IIPU
PaBHOYCKOPEHHOM INPAMOJIUHENHOM JABUKCHUU:

2

'
Sy (T) =Upy F_ﬂﬁ.‘ ' ? »

U.‘f':ﬂ =Upy T4,

a.(f)=canst,

3 T

2 —9
Uay Uiy “, 3,

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU I TIIPOCKIHU YCKOPCHUSA, MNPOCKIOUHU CKOPOCTH,
MPOCKIHHU NMEPEMCIICHUA, KOOPJAWHATHI ITPU PABHOYCKOPECHHOM Hp?[MOJ'IPIHCfIHOM JBVXKXCHHUU

1.5

CBoOoanoe manenue. OpMysbl, OMUCHIBAIOIINE CBOOOHOE IMAJCHWE Tejla MO0 BEPTHUKAIN
(IBW>KEHUE Tella BHU3 UM BBEPX OTHOCUTENIBHO MOBEepXHOCTH 3eMin). [ paduku 3aBucuMoOCTH
OT BPEMEHU JUIsl TIPOCKIIUU YCKOPEHHMS, TPOCKIIMU CKOPOCTH M KOOPAMHATHI MPU CBOOOTHOM
MaJICHUH TeJa M0 BEPTUKAIU

1.6

CKOpOCTh PAaBHOMEPHOTO BIKEHUSI TEJIa IO OKPYKHOCTH. HarpaBieHne CKopocTH.




@dopmyna 17151 BBIYUCICHUSI CKOPOCTH Yepe3 painyc OKPYKHOCTHU H IIEPUOJ OOPAIICHUS:

_ 2mR

T
LlenTpocTpemutenbHoe yckopeHue. HampaBieHue UEHTPOCTPEMUTEIBHOIO YCKOPEHHUSI.
d)opMyna JJId BBIYHUCIICHUSA YCKOPCHUA:

_uw
=R
®dopmyna, cBsI3bIBaIONIAs EPUOJT U YACTOTY OOpalCHHUS:
v = 1
T

1.7

1.8

Cuna — BekTopHas uznueckas BenuanHa. CI0KeHUE CHIT

1.9

SIBnenune unepuuu. [lepsroiit 3akon HproToHa

1.10

Bropoii 3akon HeroToHa:!
F=m-a

COHaHpaBHCHHOCTB BCKTOpA YCKOPCHU TCJIa U BEKTOPA CUJIBI, HeﬁCTByIOIHeﬁ Ha TCJI0

111

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi

1.12

TpeHHe IOKOsA U TPCHUEC CKOJBLXCHUA. q)OpM}’J'Ia AJid BBIYUCICHUSA MOAYJISA CUIIBI TPCHUA
CKOJIB2KCHUA !

Frp =l-N

1.13

Hedopmarus Tena. Yrnpyrue u Heynpyrue gedpopmManuu. 3aKkoH ynpyroi nedpopmanuu (3akoH
I'yka):
F=k-Al

1.14

BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
FoG. my -i}.‘:
R2
Cuna TsprecTu. Y CKOpeHue CBOOOIHOTO TaICHHS.
dopmyna 75 BBIYUCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JIBrxenne tuianer BOKpyr Comnna. IlepBas kocmmueckas ckopocte. Heecomocts
IIEPErpy3KHU

1.15

Nwmmynse Tena — BekTopHas pu3ndeckas BeIMIrHa.
p=mo

I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HMITYJIbCA. I/IMHyJ'IBC CHIJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:

D=y +im,U, =const




PeakTuBHOE NBUKEHUE

Mexanunueckas pabota. @opmyiia s BBIYUCICHUS paOOThI CUIIBL:

A=Fsoosa
1.17 Mexanudeckass MOIITHOCTE:
A
N==
r
Kunernueckass u mnoreHuuanpHass »Heprus. @opMyna [Uid BBIYMCICHHUS KUHETHYECKOH
SHEpPTUu:
H!Uz
By
1.18 | Teopema o kuHeTnueckod dsHepruu. PopMmysa JUIs BBHIYUCIEHHS MOTEHIHUATLHON SHEPIUH
Tena, MOJHATOTO
HaJ 3eMIEH:
E,=mgh
Mexannyeckas SHEeprus:
E=E.+E P
1.19 .
3aKOH COXpaHeHMs MexaHuuyeckod »sHepruu. Dopmyna Juid 3aKOHA COXPAaHEHUs
MEXaHMUYECKOHN 3HEpPTUU B OTCYTCTBHE CUJI TpeHusi: E = const.
IIpeBpaliieHrie MeXaHU4YECKOM SHEPriy NPY HAJIMYUK CHJIbI TPEHUSI.
IIpocTbie MexaHU3MBI. «30J10TO€ TPABUIIO» MEXAHUKH.
Peryar. Moment cubl: M - Fl.
VYcnoBue paBHOBecHs pblyara:
M +M, +..=0
1.20 . .
[ToasuxHbIN 1 HeOABIKHBIN O0510Kku. KITJI mpocThix MexaHU3MOB,
n= A‘]IME:&H&H
Aﬂrpaqemaﬂ
JlaBiieHure TBEPAOTO TENa.
dopmyra 171 BBIYUCIEHUS JaBJIEHUs TBEPAOIO TeNa:
p= F
S
1.21 | /JaBnenue raza. ATMochepHoe JaBlIeHHE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUIKOCTH.
@dopmyia 1715 BBIYUCIIEHUS JaBIE€HNS BHYTPU KHUIKOCTH:
P=PE+DPyy,
1.22 | 3akon Ilackans. ['mapaBianueckuii npece
3akoH Apxumena. dopmyna uid ONpPENEIICHUs BHITAIKMBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha
TEJ0, IOTPYKEHHOE B )KUJIKOCTh WIIU Ta3:
1.23

YcaoBue miaBaHus teia. Ilnapanue CYZAO0B U BO3AYXOIIJIABAHUC




1.24

Mexanuueckue KoinebaHus. AMIUIMTYIA, NEpUox | 4YacToTa KojebOaHuil. @opmyia,
CBSI3BIBAIOILAS YACTOTY U MEPHOJ KOJeOaHH:

1.25

MaremaTHuecKuil 1 IPYKUHHBIA MasTHUKU. [IpeBpalenrne sHepruu npu KojaedaTeaIbHOM JIBU-
KCHUU

1.26

3aryxaromue konebanus. BeiHykeHHbIe KoneOanus. Pesonanc

1.27

Mexanudeckue BOJHBL. [IponlosibHBIE W TIONIEPEYHBIE BOJIHBL. J[JMHA BOJHBI M CKOPOCTh
pacnpocTpaHeHUs: BOJIHBI:

h=v-T

1.28

3Byk. I'pomkocTs M BbIcOTa 3ByKa. OTpaykeHHE 3BYKOBOM BOJHBI Ha TPaHUIIE JIBYX CpE.
Wubpa3Byk u yapTpa3Byk

1.29

IIpakTuyeckue paboThl

W3mepenue cpeHeid MIOTHOCTH BEIIECTBA; apXHUME0BOM CHIIBI; )KECTKOCTU MPY)KUHBL;, KO-
¢bunMeHTa TpeHUsl CKOJIbKEHUsI; pabOThl CHIIBI TPEHUS, CHJIbl YIPYTOCTH; CPEIHEH CKOPOCTH
JIBUKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH; YCKOpEHHs Opycka NpU JBHKEHUH IIO
HAKJIOHHOM IJIOCKOCTH; YacTOThl M MEpHOAa KOJIeOaHWH MaTeMaTHYeCKOro MasTHHKA;
4acTOThl U NEpUOJa KoJIeOaHUM NPYKMHHOTO MasTHUKA; MOMEHTAa CUJbI, JEHCTBYIOLIETO Ha
pblyar; paboThl CHJIBI YIPYTOCTH NpHU MOJIBbEME Ipy3a C MOMOIIbIO HEMOABHKHOIO OJIOKa;
paboThI CHJIBI YIPYTOCTH TPU MOABEME Ipy3a C MOMOIIBIO MTOIBHKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00b&Ma MOrpyKEHHOM 4acTH Tejaa U OT
IJIOTHOCTU KUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI OT MacChl TEJA; CHIIbI TPEHHUS
CKOJIBKEHUSI OT CHJIBI HOPMAQJIBHOTO JABJICHMS M OT pOJa IOBEPXHOCTH; CHJIbI YIIPYIOCTH,
BO3HUKAIOMIECH B MPYXHHE, OT CTENEeHH JAe(opManuil MpyKHUHBL, yCKOPEHHS Opycka OT yria
HaKJIOHA HAIpaBIAIOUICH; mepuosaa (Y4acToThl) KOJeOAaHUH HUTAHOTO MasTHUKA OT JJIMHBI
HUTH; NIepuoja KoyieOaHUil NMpPYyKMHHOTO MasiTHUKA OT MaccChl I'py3a U KECTKOCTU MPYKUHBI,
UCCIIeIOBAaHHE HE3aBUCHMOCTU IMepuojia KoleOaHWH HUTSIHOrO MasTHHKAa OT MAaccChl
rpy3a. [IpoBepka ycii0BHsI paBHOBECHS pblyara

1.30

@u3nyecKue ABICHUS B IPUPOJE: IPUMEPHI ABUKEHUS C PA3JINYHBIMU CKOPOCTSMHM B KUBOU U
HEXUBOU IpUPOJE, ACHCTBUE CUIIBI TPEHHS B INPUPOJE U TEXHUKE, NPUIUBBI U OTJIMBBI,
nBukeHue miaHeT COJHEYHOM CHUCTEMBbI, PEaKTUBHOE JIBUYKEHUE KUBBIX OPraHU3MOB, pblyaru
B TeJle 4eJOoBeKa, BIUSHHE aTMOC(EpPHOTO JaBJICHMs Ha HBOW OpPraHu3M, IUIaBaHHE phIO,
BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, IXO

1.31

TexHu4eckue yCTpOMCTBA: CIUIOMETP, NATYUKHU TIOJOXKEHHS, PACCTOSHUS M YCKOPEHUS,
JTUHAMOMETP, TOAMIUITHAKK, PAKETHI, pblYar, MOJBMKHBIN U HEMTOABUKHBIN OJIOKHU, HAKJIOHHAS
MJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IbI, YCTPOICTBO BOJOMPOBO/IA,
TUIPaBIMYECKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOIl HACOC, apeoMeTp,
9XO0JIOT, HCTIOJIb30BAHKE YIBTPAa3BYKa B OBITY U TEXHUKE

TEIUIOBBIE ABJIEHNM A

2.1

OCHOBHBIE TIOJOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOpHH CTPOEHUA BemiecTtBa. Moaenu
TBEPMIOTO, KHUJIKOTO U ra3000pa3HOr0 COCTOSIHHIA BemlecTBa. Kpucraminmueckue u aMmopQHbIe
Tela

2.2

JlBmkeHne yactul BeniecTBa. CBA3b CKOPOCTM JBHKEHMS 4YacTHUIl C TEMIIEPATypOM.
BbpoyHnoBckoe nBuxkenue, mupdysus

2.3

CwmaunBaHUe U KallWJIIAPHBIC SIBJICHUA

2.4

TennoBoe paCcIupCHUC U CKATUC

2.5

TennoBoe paBHOBECHE

2.6

Buytpennss snHeprus. Pabora u Temonepenaya Kak CrnocoObl M3MEHEHUS BHYTPEHHEH
JSHEPIUU




2.7

BI/I,Z[BI TCIUIONCpCaAaYU: TCIJIONMPOBOJHOCTH, KOHBCKINA, NU3JTYUCHUC

HarpeBanue u oxnaxnaenue ten. KonuuecTBo TEMI0THL. Y AelbHAS TETIOEMKOCTD:

28 0= c:rn( t,—1 :]
3aKOH COXpaHEeHHUsI YPHEPTUH B TEIUIOBBIX MPOIECCax. Y paBHEHUE TEIUIOBOrO OaaHca:

29 Ql _QE _,,,:0

210 Hcnapenue u koHaeHcauus. Vi3MeHeHre BHYTPEHHEH SHEpruy B IIPOLECCe UCIIApEHUs] U KOH-
nencanuu. Kunenue xunkoctu. Y ienpHas TemioTa napoodpasosanus: L = Q/m

2.11 | BmaxxHoCTh BO3ITyXa
[InaBnenue u kpuctaymsanus. Vi3aMeHeHre BHYTPEHHEH 3HEpIruu npu MJIaBJI€HUHM U KPUCTaJl-
TU3aIMy. Y IeNbHas TeTUI0Ta IUTaBICHHS:

212
2=<

i

2.13 | BHyTpeHHsist SHeprus cropanusi TOIUIMBA. Y IeNbHas TEIUIoTa cropanus Tormea: g = Q/m

2.14 | Ilpunnuns! paboTsl TermoBbix apurareneid. KI1J[ temmoBoro neurares
[IpakTuyeckue paboThI
W3mepenune yaenpbHOH TEIIOEMKOCTH METAJUIMYECKOTO IWIMHAPA; KOJUYECTBA TEIUIOTHI,
IIOJy4YEeHHOT0 BOJOW KOMHATHOM TemmnepaTypbl (PMKCHPOBAHHON Macchl, B KOTOPYIO OIYILIEH

215 HArpeTbli LWIMHJID; KOJIMYECTBA _TCIUIOTEI, OTJAHHOTO HArPETHIM LMIMHAPOM, Hocie
OIyCKaHMs €ro B BOJY KOMHATHOH TeMIleparypbl; OTHOCUTEIbHOM BIAKHOCTH BO3IYXa;
YIENbHOM TeIJIOTHl IUIaBJICHUS JbJa. MccienoBanue M3MEHEHHs TEMIIepaTypbl BOJIBI TPH
Pa3IUYHBIX YCIOBHUSAX; SIBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOJHON M ropsiueil BOJIbl;
nporecca UCIapeHus
@dusnueckue SBIECHUS B IPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U KaWUIIPHbIE SBICHUS B

2.16 | mpupoje, KpucTauisl B ipupoe, nznydenue ColHIa, 3aMep3aHre BOJOEMOB, MOPCKUE OPHU3HI;
o0pa3oBaHMe POCHl, TYMaHa, NHEesl, CHera
TexHuueckue ycTpoiicTBa: KamuuIspbl, IPUMEPhl MCIIOJIB30BAaHUS KPUCTAIIOB, MKHJIKOCTHBIH

2.17 | TepMoMeTp, IATYMK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOIUICHUS JOMOB, THUTPOMETDEI,
NICUXPOMETP, MapoBasi TypOMHa, ABUraTellb BHYTPEHHEr0 CrOpaHus

3 DJIEKTPOMATHUTHBIE SIBJIEHU S

3.1 | Dnextpu3zanus ten. JIBa BUaa IEKTPHUUECKUX 3apsiioB

3.2 | B3aumoneiictBue 3apsbkeHHBIX Tell. 3akoH KynoHa

3.3 | 3akoH COXpaHEHUs MIEKTPUICCKOTO 3apsaa

34 Onexkrtpudeckoe mnosne. Hampsok€HHOCTH snexTpuyeckoro mnousisd. [IpuHIMD cyneprno3uiuu
AJIEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu nsnexrpudeckux 3apsaoB. JleMCTBUE SIEKTPUYECKOTO IOJS HA JJIEKTPUYECKHE
3apsiibl. [IpOBOTHUKYN M AMDIEKTPUKU

36 [TocTostHHBIN 2neKkTpuyecKuid TOK. JleicTBrA anekTpudeckoro Toka. Cuna Toka. Hanpsokenue.
=g/t ,U=A/q

37 DNEeKTPUIECKOE COTPOTUBIICHUE. Y ACTHHOE dJIEKTPUIECKOE COMPOTHUBIICHHE:
R =pl/S

3.8 | 3akon Oma juis yuacTka anekrpudeckoit rienu: | = U/R
[TocnemoBarenbHOE COCTMHEHHE TIPOBOTHIUKOB:

39 | L=L: U=U,+U,: R=R +R,

HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COMMPOTHUBIICHUS:




E{:U:;I:I&I:;R:%.

CMelranHbIe COCAMHCHUA ITPOBOJAHNKOB

3.10 | PaboTa u momHOCTh AnnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenua:
,
3.11 0=I-R-t
312 OneiT Opcrena. MarHuTHoe IoJie MPSMOIO IPOBOJHHMKA C TOKOM. JIMHMM MarHUTHOU
WHIYKIAH
3.13 | MarauTHoOe 1oJie MOCTOSHHOTO MarHuTa. B3anumoaeiicTBue MOCTOSSHHBIX MAarHUTOB
3.14 | JleficTBe MarHUTHOTO TOJISI HA MIPOBOJIHHUK C TOKOM
3.15 | OnbiTel @apanes. SBnenue snekrpoMarauTHor HHAYKIMU. [Ipasuiio Jlenna
[IpakTuyeckue paboThI
W3mepeHue aJIeKTpUYECKOro COMPOTUBIEHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUYECKOTO TOKa,
PpabOThI AIMEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOMIETO B MPOBOAHHKE (PE3UCTOPHI,
3.16 | mammouka), OT HANPSDHKEHUS Ha KOHIAX MMPOBOJHUKA; 3aBUCUMOCTH COTIPOTUBIICHUS OT JJTMHBI
MIPOBOHHKA, IIOMIAH €r0 MOMEePEYHOr0 CEYCHHUS U YIEIbHOTO CONPOTUBIICHUS.
[TpoBepka mpaBmia [UIst SJIEKTPUIECKOTO HANPSDKEHUS TPH TIOCIEA0BATEIbHOM COCIUHEHUU
MIPOBOJAHHUKOB; MpaBUja JUIsl CHUJIbI AJNEKTPUUYECKOTO TOKA MPH MAPAIICIBHOM COCAMHEHHH
IIPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)
dusnyeckue SBICHHUS B MPHUPOJE: SJICKTPUUECKUE SBICHUS B aTMoc]epe, AIEKTPUUYECTBO
3.17 | )KMBBIX OpPraHU3MOB, MarHUTHOE TOJIe 3eMIIH, APEil( MOIIOCOB, POIb MATHUTHOTO TIOJS IS
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
TexHuueckue yCTpOMCTBA: ANEKTPOCKON, AaMIIEPMETP, BOJBTMETpP, PEOCTaT, CUYETUHK
318 JIEKTPUUYECKON SHEpIruu, JIEKTPOOCBETUTENIbHBIE npudopHl, HarpeBaTelbHbIe
AIEKTpONpUOOpsl  (IPUMEPBI),  DJIEKTPUUECKHE  TMPEAOXPAHUTENHU,  DJIECKTPOMArHUT,
JIEKTPOBHUraTelb MOCTOSHHOTO TOKA, F€HEpaTOp MOCTOSIHHOTO TOKa
3.19 | DnexrpomarauTHble BoJHbI. [1IKkaa 37eKTpOMAarHUTHBIX BOJIH
3.20 | JIyueBas moyens cBeta. [IpssMomHEiHOE pacpoCcTpaHEHUE CBETa
3.21 | 3akoH oTpaxeHus cera. [lmockoe 3epkao
3.22 | Ilpenomnenue cBera. 3aKOH MPEJIOMIICHHUS CBETa
3.23 | lucnepcus cBeta
3.24 | Jlunza. Xox nyueii B auH3e. DOKyCHOE paccTosiHue IrH3bL. OnTryeckas cuia gun3bl: D = 1/F
3.25 | I'ma3 xak ontuueckas cucrema. Onruyeckue npuOopsl
[IpakTnueckue paboThI
W3mepeHue ontudeckoil cuiibl cobuparomieil JTUH3bI; (OKYCHOIO PacCTOSIHUS COOMparoLIei
TUH3BL (IO CBOWCTBY paBEHCTBAa pa3MEpOB IpeIMeTa W H300pakeHWs, KOrJa MpeaMeT
3.26 | pacnosioxeH B IBOWHOM (hOoKyce), oKa3aTessl PeIOMIICHHSI CTEKIIA.
UccnenoBanue cBOMCTBA M300paKEHUSI, MOJTYYEHHOTO C TIOMOIIBIO COOMPAIOIICH JIMH3HI,
M3MEHEHHsI (POKYCHOTO PAcCTOSIHUS JIBYX CJIOXKEHHBIX JIMH3; 3aBUCUMOCTH yTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yIJIa MaJICHUS] Ha TPAHHIIE «BO3YX — CTEKIIO»
397 dusnueckue siBeHUs B pupojie: 3aTMenust Connna u JIyHsl, IBeTa TeJ, ONTHYECKUE SBICHUS
B arMoc(epe (1iBeT Heba, pedpakius, paxyra, MUpax)
3.28 | TexHnueckue ycTpoHCTBA: OYKH, IEPUCKOM, (hoTOanmapar, ONTHUYECKUE CBETOBOIbI
4 KBAHTOBEBGIE SABJIEHVA
4.1 | PagmoakTuBHOCTE. Anba-, 6eTa-, raMMma-u3nydeHus. Peakiuu anbda-u 6era-pacnaga
4.2 | OnsiTel Pezepdopna no paccesnuto anbda-yactui. [Inanerapnas Mmonens atoma
4.3 CocraB aromMHOro sipa. M3otomnel




4.4 | Ilepuon nosypacnaga aTOMHBIX sIAEp

4.5 | SAnepHble peakuuu. 3aKOHBI COXPAaHEHMsI 3apsIOBOTO U MACCOBOT'O YK CEI

®dusnueckue ABICHUS B MPUPOJE: €CTECTBEHHbIN PaJMOAKTUBHBIN (POH, KOCMUYECKUE JIy4H,
4.6 | paIMOAaKTUBHOE U3ITyYCHHE MPUPOTHBIX MUHEPATIOB, ACUCTBUE PAJAHOAKTHBHBIX N3TYyYCHUN Ha
OpraHu3M 4YeJI0BEKa

TexHudeckue yCTpOMCTBA: CIIEKTPOCKOI, MHIMBHMAYaIbHBIM O3UMETpP, Kamepa BuibcoHa,
sJIepHAas DJHEPreTUKa

4.7

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUJIA1 YHEHUKA

» Ousuka: 9-i kiacc: 6a30BBIN YPOBEHB: yUeOHUK; 3-¢ m3gaHue, nepepaboTanHoe

[leppiikna U.M., I'ythuk E.M., UBanoB AWM. u ap. AkuuoHepHOe 0OIIECTBO

«M3marensctBo «IIpocBemenue»

METOANYECKUWE MATEPUAJIBI JUUIS YUUTEJLA
o @usuka. 9 Kiacc: onopHbIe KOHCIEKTH U pasHOypoBHEBBIC 3a1anus / A. E.

mapoH, E. A. Mapos. AknumonepHoe ob6mectBo «M3marenbcTBO
«IIpoceemenue»

HAD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPChblI CETHU

NUHTEPHET

https://college.ru/fizika/

http://www.fizika.ru/

http://somit.ru/

http://yos.ru/natural-sciences/scategory/18-phisic.html

http://fiz.1sept.ru/fizarchive.php

http://www.school.mipt.ru/

https://teach-shzz.jimdo.com/

http://school-collection.edu.ru/

. http://fcior.edu.ru/

10. http://www.virtulab.net

11. http://seninvg07.narod.ru/004_fiz_lab.htm

12. BuptyanbeHble nabopatopHbsie padboTsl 1o ¢usuke. 7 - 9 kiacc. [IporpamMmHo-

©ooN Ok owdDE

Meroanueckuii KoMIuiekT / K.@.H. A.FO. I'pa3nos, k.¢.-M.H. C.b. PepkukoB, A.A.
Kynpssues, T. I'. Kyapsimosa. - « HoBbiit quck.
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