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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
yriayOia€HHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl, MPeACTaBICHHBIX
B ®I'OC 00O, a Takxe ¢ yuétom ¢enepaibHol paboyeil mporpaMMbl BOCIIUTAHUSA
u KoHuenmuu npenogaBanus yueOHOTo npeaMera « Ousukay.

Copepxanue mnporpaMMbl 10 (U3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alPOCOB O0YyYarolIuXcs, CTpeMsIIUXcs K Oonee riayOoKomMy
OCBOCHUIO (U3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUYHOU
rpaMoTHOCTH oOydyaromuxcs. B mporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzanuu tpeboBanuiik I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METANpPEJAMETHBIM pe3ybTaTaM OOy4YeHUs, a TaKKe
MEXIIPEMETHBIE CBS3W E€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogaMm o0y4eHus (IO Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIIEe0BATEIbHOCTD
U3Y4YEHUs TEeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKAHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIINXC .

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyueil mporpaMMbl 10 y4eOHOMY MpPEaIMETY.

®usrka SABISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIBbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acCTPOHOMHEH U (PU3HUIECKOMN
reorpadgued, BHOCUT BKJIAJ] B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa,
npenocTaBiIsieT Haubosnee siICHble 00pasibl MPUMEHEHUS HAydYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHs TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUEeCKOro oOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPaAaMOTHOCTH U
MHTEpECa K HayKe y 00y4arouuxcsl.

N3yuenune Qusukn Ha yrioyOJnEHHOM YypOBHE TPE/IONIaraeT YBEPEHHOE
BJIAJICHUE CIEeAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEA0BaHUS;

UHTEPIPETUPOBATh JIaHHBIE M HWCIIOJIb30BaTh HAay4YHbIE JOKA3aTEIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBaHusi yudeOHoro mnpeamera «Ddusuka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pean3yrOUUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnernn Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu u3zydyenust pu3nKM Ha YriIyOJIEHHOM YPOBHE:

pa3BUTHE HWHTEpPEca W CTPEMJICHHS OOydYaloluXcs K HAyYHOMY H3yYEHHUIO
IPUPOJIBI, PA3BUTHE UX HHTEIUICKTYaTbHBIX H TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHA M (HOPMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHHSIM;

(dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTara M3ydeHHUs OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopmMupoBaHue yYMEHUH TPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA Il O0OBSICHEHUS OKPYKAIOIIUX SBICHUH;

dopMupoBaHue TNpEACTaBICHUN O pOAM (PUIUKKA NI PA3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHATBHON  JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYEHUIO B 3TOM HarpaBJICHUH,

GopMuUpOBaHUE TOTOBHOCTH K JaJbHEHIIEMY W3y4YeHUI0 (QU3NKH Ha
yrIIyOJIEHHOM YypOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduiield oO0ydeHHs Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHMsL.

JlocTH)KeHHEe 3TUX Liefiell mporpaMMbl MO (U3UMKE HAa YPOBHE OCHOBHOT'O
o0miero oopa3oBaHusi 00€CIEUNBAETCS PEILICHUEM CIICAYIOIUX 3a/1ay:

nproOpeTeHne 3HaHUN O JAUCKPETHOM CTPOEHUM BEILECTBA, MEXaHUUYECKHUX,
TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEIICHUS PaCUETHBIX M KaU€CTBEHHBIX 3a]a4, TPeOyIOIUX
CO3/1aHHS U HCIOJB30BaHUS (U3MUECKUX MOJENEH, BKIIOYas TBOPYECKUE WU
HNPaKTUKO-OPUEHTUPOBAHHBIE 33]1aUH;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMIOJATh SBICHUS U U3MEPATH
(¢u3nyeckue BETWYMHBI, BBIIBUTATh TMIIOTE3bl U MpeAsiaraTh SKCIEPUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH OMBITHI, IKCIEPUMEHTAIbHbIE
MCCIIEJIOBAHUS, aHAIU3UPOBATH MOYYCHHbIE JAHHbIE U JIENIaTh BBIBOJIBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaIHeil (U3NIECKOro COMep KaHMs,
BKJIFOYasi HH(OPMALIMIO O COBPEMEHHBIX JOCTIKEHUSAX (QU3UKH, HHTEpIIpeTalus 1
KPUTUUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO CcO cepamu MpodhecCHOHATBEHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3UYeCKON HayKH.



Ha wusyuenue ¢usuku (yriayOJ€HHBIA ypOBEHb) HAa YPOBHE OCHOBHOTO
obmrero o6pazoBanusi otBoautcs 340 udaco: B 7 kinacce — 102 yaca (3 uvaca B
Henemo), B 8 kimacce — 102 gaca (3 yaca B Heaenro), B 9 kmacce — 136 ygacos (4
yaca B HEJICIIIO0).



COAEPXAHUE OBYUYEHUA
9 KITIACC

Pasznen 8. MexaHu4yeckue siBJICHUS.

Mexannueckoe JBkeHHe. MartepuanbHas Touka. CrocoObl OMUCaHUS
MEXaHMYECKOr0 JIBUKEHUS: TaOJUYHbIN, Irpaduueckuii, ananutuyeckuid. Cucrema
oTc4yé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKECHHUS.

BekTopHbIe BeIMUMHBI, ONEpallU C BEKTOPAaMH, MPOEKIUHA BeKkTopa. Panuyc-
BEKTOpP MAaTEpUAIbHON TOYKH, MEPEMEIICHUE Ha IIJIOCKOCTH. PaBHOMEpHOE
NpsIMOJIMHENHOE  JBWXKEHUE. HepaBHOMEpHOE TNPSMOJMHENHOE JIBUKCHUE.
Cpennsis 1 MTHOBEHHAs CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUHU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEMHOE JBHKEHHUE. Y CKOpPEHUE
cBoOOaHOTrO nageHus. OnbIThl ["anumes.

I'paduueckas mHTEpIpeTaIvs YCKOPEHHS, CKOPOCTH, MPOUJICHHOTO MyTH U
nepeMeNIeHust AJ1s1 TPSMOJIUHEHHOTO IBUKECHHUSL.

JIB>keHue Tena, OPOIIeHHOTO IO/ YIJIOM K TOPU30HTY.

JIBukeHue 1o OKpy)HOCTHU. JIMHEHAss CKOPOCTh, YIioBasi CKOPOCTh, TIEPUO]T
¥ 4acToTa 0OpallleHus MPU PAaBHOMEPHOM JIBMXKEHHH 1O OKpYXHOCTU. CKOPOCTh U
YCKOPEHUE MPU ABUKEHHUH MO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepsbiii 3akoH Hbtotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUIHKI CyNEepIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUSI CKOJIBKEHUS, CHIla
TPEHUS MOKOs, Ipyrue Bl TpeHus. KoadpuimeHnt tpenus.

JIBUKEeHUE TeJ O OKPYKHOCTH O JEMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnum m nogbpéMHas cuna Kpbuia. COBpEMEHHBIE JIETaTElbHbIE
anmapaTtbhl, CyJa Ha TOJBOJIHBIX KpPBbUIbSIX, AHTHKPBUIO Ha CKOPOCTHBIX
aBTOMOOMIAX. J[BIbKEHHUE TT0e3/1a HA MAarHUTHOM TIOJTYIITKE.

Cunia TSXKECTM M 3aKOH BCEMUPHOTO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrPaBUTALlMOHHOIO IIeHTpa (B ToM uwucie ImaHeT Bokpyr Connna). IlepBas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh 1 neperpy3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynsc Tema. M3menenme wumnynesca. Mmnynec cunel. Yopyroe u
HEYNpyroe B3auMOJEHCTBUE. 3aKOHbl HM3MEHEHHMS M COXPAaHEHUsS MMITYJIbCa.
PeaktnBHOE NIBHXKEHMUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
TpeHusi. CBsi3b S3HEpruu U padboTsl. [loTeHManpHas SHEprus Teia, NOAHITOrO Haj
MTOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprus cxaTou npyxunbl. Kunertnueckas



sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH WM3MEHEHUS] U COXPaHCHUS
MEXaHUYECKON YHEPIUU.

Jemoncmpayuu.

HaGmioneHrne MexaHWYecKoro JBHXKEHHSI Tella OTHOCUTENIBbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue myTeld W TPACKTOPUM JIBMXKEHHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenue ckopocTy U YCKOPEHUSI PSIMOJIMHEITHOTO JIBUXKEHUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Tela 1Mo OKPY>KHOCTH.

HaGmonenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHDKEHUU OTHOCHUTEIBHO
KaOuHeTa QU3HKH.

HaGmonenne paBHOBecHs Tel, CBOOOJHOTO MaJCHUs, KOJIeOaHUsT MasiTHUKA B
WHEPIMATIBHBIX CUCTEMAaX KaK MOATBEPKIACHUE MPUHIIMIIA OTHOCUTEIIBHOCTH.

3aBUCHUMOCTh YCKOPEHHS Tejla OT €r0 MacChl M JICHCTBYIOIIEH Ha HETO CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPESHHOM JBUKCHHH.

[lepenaya umitynbca Mpy B3aUMOJICHCTBUH TEII.

[IpeoGpazoBanus SHEPTUU MTPU B3AUMOJICHCTBUHU TE.

CoxpaHeHue UMITyJIbca MPU a0COIOTHO HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMITyJIbca MpU YIPYTOM B3aUMOJICHCTBUU.

HaGnronenne peakTHBHOTO IBH>KEHHUS.

CoxpaHeHue dHepPruu Mpu cBOOOTHOM IaJICHUU.

CoxpaHeHue SHEPTUu MpH JABMHKCHUH TeJla MO/ IeHCTBUEM MPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

KonctpyupoBanue TpakTa i pasroHa W JaJIbHEHUINEro PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEISKKH.

Onpenenenue CpemHEeW CKOPOCTH CKOJBXKEHUsS Opycka WM JIBUKEHUS
IapyKa Mo HAKJIOHHOM MJIOCKOCTH.

Onpenenenue yYCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBMIKEHHH 10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHH NPU PABHOYCKOPEHHOM
JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka runoTessl: €ciau MNpyu PaBHOYCKOPEHHOM ABUKEHHUH 0€3 HauallbHOU
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YUCEN, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanne nBMKeHUs Tejaa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHMSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJILHOTO JAaBJICHUS.



Onpenenenue kKodphuMeHTa TPEHUS CKOJIbXKEHUS.

Onpenenenne KECTKOCTU NMPYKUHBI.

NccnenoBanue 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BOSHUKAIOUIEH B IPY>KUHE, OT
CTeneHu JieopMaIu npy>KUHBbI.

Omnpenenenue pabOThl CUJIBI TPEHUSI PU PABHOMEPHOM JIBMIKEHUU Teja IO
TOPU30HTAILHOM ITOBEPXHOCTH.

Onpenenenne paboTbl CUJIBI  YINPYrOCTH MpU  MOABEME TIpy3a ¢
UCIIOJIb30BAHUEM HETIOJIBHXKHOTO M TIOJIBUAKHOTO OJIOKOB.

Pa3znen 9. Mexann4yeckue KoJ1e0aHUSA U BOJIHBI.

KonebarensHoe nBxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TIepUOI,
4yacToTa, aMmIuIMTyAa. lapMoHHuYeckue KoneOaHus. 3aTyxarliue KojeOaHus.
BrinyxneHnnbie konebanus. Pe3onaHnc.

Marematndyeckuii U NPY>XKUHHBIM MasATHUKU. lIpeBpaienue sHepruu npu
K0s1€0aTeIbHOM IBUKEHUU.

Mexannueckue BoJHBI. [IpomonsHble M TomepeuHble BOJIHBL. CBOWCTBa
MEXaHWYECKUX BOJH: uHTepdepeHius u qudpaxius. J[JiMHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4ecKue BOJHBI B TBEPJIOM Telle, CEUCMUYECKHUE BOJTHBI.

3Byk. PacmpocTpanenue u oTpakeHue 3BykKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMupasByk u ynbrpasByk. Hcmonb3oBanue
yJIBTPa3BYKa B COBPEMEHHBIX TEXHOJOTHUSX.

Jemoncmpayuu.

HaGmonenne koneGaHuii Ten TMOA JNEWCTBHEM CHJIBI TSXKECTH W CHJIBI
YIPYTOCTH.

Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroneHne BRIHYKICHHBIX KOJIeOAHUM U pe30HaHca.

PacnpocTpanenne npogosibHBIX U MTONEPEYHBIX BOJIH (HA MOAEIH).

Ha6monenune naTepdepeHinu u 1udpakiiui BOJH Ha IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHUUN PE30HAHC.

Jlabopamophuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOAHUH MaTEMAaTHIECKOTO MasTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHU PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCMMOCTH MEPHOJIA KOJIEOAHUN rpy3a HA HUTU OT JJIMHBI
HUTHU.

HccnenoBanne 3aBUCMMOCTH TIEpHOa KoJeOaHU MPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoaa KoyieOaHW Tpy3a, TOJABEIIEHHOTO K
JIEHTE, OT MaccChl Ipy3a.



OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb NEPUOA KOJIeOaHUI MPYKUHHOTO
MasgTHHKA OT Macchl rpy3a 1 KECTKOCTU MPYKUHBI.

N3mepenue yckopeHusi CBOOOJHOrO MaieHHUs.

Paszpnen 10. Di1eKTPOMATrHUTHOE 10JI€ U JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOoiHbBL.  CBoliCcTBa
ANEKTPOMarHuTHeIX BOJdH. [llkanma »nekTpoMarHUTHBIX BOJH. Vcmonb3oBaHue
ANIEKTPOMAarHUTHBIX BOJH 7 COTOBOM cBsi3u. Pammonokauusa. Kocmuueckas
CBSI3b.

OnexkTpoMarutHas npupojaa cBera. CkopocTh cBeTa. BosiHOBbIE CBOMCTBa
cBeTa: uHTepPepeHus U TupaKius.

Jemoncmpayuu.

CBolicTBa 3J€KTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakius ceera.

Jlabopamopnuie padbomot u onvimot.

N3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onpITOB 10 HAOIIOIEHUIO UHTEp(EepeHInn U TudpaKIUU CBETA.

Pa3zpnen 11. CBeToBbBIE IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYecKas ONThKa. VICTOYHMKHM CBeTa.
[IpsmonuHeiiHoe pacnpocTpaHeHue cBeta. 3atMeHuss ComHna wu JIyHsbL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. IlocTtpoenue
U300pakeHni, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loHOe oTpakeHue cBera.
Hcnonp3oBaHue MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBS3b.

Jlunza, xon nydedn B JuH3e. Dopmyna TOHKOM JuH3BL [locTpoeHue
n300pakeHuid, CHOPMUPOBAHHBIX TOHKOW JuH30M. OnTHuYeckas CcUCTeMa
doToamnmapara, MUKpOCKONA M Teileckoma. [7a3, kKak onTHYecKas CHCTeMa.
bu3opykocTh U 1aabHO30PKOCTb.

Paznoxenne Oemoro cmBera B cmektp. Onwitel HetoToHa. Crokenue
CHEKTPaJIbHBIX I[BETOB. JlUciepcHsl CBETA.

Jemoncmpauuu.

[IpsAmonrHEHHOE pacIpOCTPAaHEHHUE CBETA.

OTpaxeHue CBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop nydelt B coOuparoiieit JuH3e.

XO0JI Tydel B pacCEenBAIOLIEH JIMH3E.



[Tony4yenue n3o0paxxeHU ¢ TOMOLIBIO JTUH3.

[Tpunun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

Mogensb riasa.

Pa3noxenue 0enoro cera B CHEKTP.

[Tonyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCHMOCTH YIUVIA OTPAXKEHUSI CBETOBOTO Jyda OT YyIJa
NaJICHUS.

N3yuyenue cBOMCTB N300pa’keHus B IJIOCKOM 3epKalie.

NccnenoBanne 3aBUCHMOCTH yTila MPEIOMIIEHUS OT yria MaJeHUsl CBETOBOTO
Jy4ya Ha TPAaHULIE «BO3TYX—CTEKIIO».

[Tonyyenune n3o0paxeHuit ¢ TOMOLIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne (QOKYCHOTO pPacCTOSHUS M ONTHUYECKOW CHIIBI COOMparoliei
JIVH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIIEKT.

OnbITEI IO BOCHPHUATHIO IIBETA MPEIMETOB NPU HUX HAOIIOJCHUU 4Yepes
IIBETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue v nornouieHne ceeta aroMmoM. KBaHThI. JInHeYaTble CIIEKTPHI.

PanunoaktuBHOCTE. Anbda-, 6eTa- u raMma-usnydenus. CTpoeHue aTOMHOTO
anpa. HykimonHas wmopens artomHoro snpa. W3orombl. PannoakTuBHBIE
npeBpamnienus. [lepuoa momypacnaga aToMHBIX sanep. JlelicTBHe paJlMOaKTUBHBIX
U3JIYYEHUI Ha KUBbIC OPTaHU3MBbI. 3alIUTa OT PAJAUOAKTUBHOTO U3JIyUEHHUS.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAaCCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX snep. CBs3p Macchbl U 3HEpruu. Peakuuu cuHTE3a U
nenenus saep. Wcrounwku sHeprur ConHua W 3BE3A. SnepHas >HEpreTHka.
DKOJOTUYECKUE MPOOTIEMBI SIIEPHON SHEPTETHKHU.

Jemoncmpauuu.

CrexTpsl U31y4YEeHUS U MOTJIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CnekTp Bojgopoa.

HaGmronenne TpekoB B kamepe Buibcona.

PaGota cuérurnka HOHN3UPYIOMIHNX U3TYICHHM.

Peructpanus uznmydeHus: IpupOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnwie padbomot u onvimol.

HaGmronenre CIutonIHbIX ¥ THHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPEKOB: U3MEPEHNUE DHEPIUU YACTULIBI IO TOPMO3HOMY IyTH
(mo pororpadusam).



W3mepenne paanoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpHUTENHHO-0000IIAIONINI MOy TIPEIHA3HAYEH AJISI CUCTEMATHU3AlUN
u  0000mIeHUsT MPEIMETHOrO  COACPKAHUS U ONbITa  JACSTEIbHOCTH,
OpUOOPETEHHOIO MPU M3YYEHHHM BCEro Kypca (U3HKU yriayOJ€HHOro ypoBHs, a
TaKXe JIJIsl TOJATOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY SK3aMEHY 1O (hH3HKeE.

B mporecce wu3yueHuss MAHHOTO MOIYJSA PEATIM3YIOTCS U TOIy4aroT
JalbHEHIIee pa3BUTHE YyueOHBIE JCHCTBHS, OOECIEUUBAIONINE JIOCTIKEHUE
NPEeIMETHBIX M METalpeIMETHBIX pe3yJdbTaToB 00ydeHus, (QopMHUpOBaHKE
€CTECTBEHHO-HAYYHO! TPaMOTHOCTH: OOBSICHEHHE M ONMCAHUE SIBJICHUI Ha OCHOBE
npUMEHEHUs] (PU3NYECKUX 3HAHUH, HCCIIEeNOBATENLCKUE JCUCTBUS (BBIIBUKCHHE
THIOTE3, MMOCTAHOBKA IENIM M TUIAHUPOBAHHWE HWCCICIOBAHMS, aHAIN3 JAHHBIX H
MOJTyYeHHUE BHIBOJIOB).

[IpennmoutuTennbHON  (QOPMO OCBOCHHS MOMIYJSI SIBISICTCS TPAKTHKYM,
porpamma KOTOpOTO BKIFOUYAET:

peleHre 3a7ad, OTHOCSIIUXCS K PasIuYHBIM pas3jienaM H TeMaM Kypca
(GU3MKH, B TOM YHCIIE 3a]1a4, MHTETPUPYIOIINX COJEpKaHUE PA3HBIX Pa3/IciioB;

BBITTOJTHEHHE JTA0OPATOPHBIX PadOT U OMBITOB (BKIFOYask paOOTHI U ONBITHI U3
nepeuHer K paszfenaMm Kypca) B YCJIOBHUSIX CaMOCTOSITEIBHOTO IUIaHUPOBAHUS
NIPOBEJICHUS UCCIIEI0BaHUsA, BEIOOpa U 0OOCHOBAHMSI METO/Ia U3MEPEHUS BEITUYHH,
CcOOPKHU IKCIIEPUMEHTAILHON YCTaHOBKH;

BBITMIOJTHEHUE MTPOOJIEMHBIX 3a/IaHUN MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHUsl MO ECTECTBEHHO-HAYYHOM TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYINIOBBIMU WM UHIUBUIYATbHBIMH MPOEKTAMHU, CBI3AHHBIMU C
coliepkaHreM Kypca (pu3ukm.

N3yuyenue mnoBTOPUTEITHLHO-0000IIAIOMIET0 MOAYISI MOXKET 3aKaHUYUBATHCS
IIPOBEJACHUEM JHMArHOCTHUUECKON paboThl 3a Kypc (U3MKU YriayOJ€HHOTO ypOBHS,
BKJIIOYAIOIIEH 3aJaHMs PAa3HOTO YPOBHS CIOKHOCTU. Pe3ynbTaThl BBINOJIHEHMS
JIMarHOCTUYECKOW pabOThl MOTYT MOKa3bIBaTh CTENIEHb TOTOBHOCTH O0YYaIOLIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy 10 (u3uMKe, a TaKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyUYHON IrPaMOTHOCTH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI' PAMMABI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOTI'O OBIIEI'O ObPA3OBAHUIA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO
Ha JOCTM)KCHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbraTe u3ydenus puznku Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs
y obOyuaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

e I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOU
bu3uYeCKoN HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2parcoanckozo u 0yX06HO-HPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX
U DTHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM
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OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOT0;

o 3)Icmemuueckozo 60CRUMAHUA:

BOCTIPUATHE ICTETHYECKUX KayeCTB (PU3MUECKOW HAyKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uennocmu HAYYHO20 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUS MUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHUM, BaXKHEUILIEH COCTABIISIFOLICH
KYJIbTYpBIL;

OpUEHTAIMS B JACATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IBI;

pa3BUTHE HAay4YHOU JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e S)popmuposanus Kyabmypol 300p06ba U IMOUUOHATILHOZO OJ1AZONOIAYUUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BAXXHOCTH TMpaBmi O€30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JAOpOraxX, C JJIEKTPUYECKUM M TEIJIOBBIM OOOPYJIOBaHUEM B
JOMAITHUX YCITOBUAX;

c(hOpMUPOBAaHHOCTh HaBbIKa peQeKcUuH, NpPU3HAHHE CBOEro IpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eJI0BEKa;



e 6)mpyooeozco eocnumanus:

aKTUBHOE YdYacTHE€ B pENICHUW MPAKTHUUYECKUX 3a7ad (B pamMKax CEMbH,
00pa3oBaTeIbHON OpraHu3aluu, ropoja, Kpas) TEXHOJIOTUYECKON M COLMaIbHOM
HaIPaBJICHHOCTH, TPEOYIONIUX B TOM YUCIIC U GU3HMUECKUX 3HAHUM;

UHTEPEC K MPAKTHICCKOMY U3YUYCHHUIO TPOQECCui, CBA3aHHBIX C (PU3UKOM;

o 7)IK0J102UYECKO20 60CHUMAHUA:

OpUEHTAIlMs Ha TPUMCHCHHE (U3MUYECKHX 3HAHUH IS pelmIeHUs 3a7ad B
0o0JaCTH  OKpY’)KAIOIICH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKHA UX
BO3MOXXHBIX TTOCIICJICTBUHN JISI OKPY>KAIOIIEH CPEJIbI;

OCO3HaHUE TJIO00ATBHOTO XapaKTepa JKOJOTHYECKHX MpoOJieM M MyTed ux

pelieHus;
e 8)adanmavuu K uIMEHAIOWUMCA YCI0BUAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUU HCCIICIOBAHUN U
IPOEKTOB (PM3NUYECKON HAIIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO
eI TEIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWKM, yMEHUH (HOPMyIHpPOBAThH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHEe Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00yacTu
[1)76370 478

IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUM HOBBIX (U3MUECKUX
3HAHUM;

CTpEeMJICHHE aHATU3UPOBATh U BHISBISATH B3aUMOCBSI3U MIPUPOJIbI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (QU3HUECKUX 3HAHUMH;

OLICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMmbl 1o (HU3UMKE HAa YPOBHE OCHOBHOT'O
oOmrero odpa3oBanus y o0ydaromierocst OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIHE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TCHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4YeOHBbIC  JICHCTBHUS, PETYJIATHBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUS.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble Jornueckue aAecTBU:
BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHbIE TMPU3HAKU OOBEKTOB
(s1B1eHUM), KJTaCCU(PUIIUPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B pacCMaTPUBAEMBIX (haKTax,
TaHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;

BBISIBIIATH TPUYMHHO-CICACTBEHHBIE CBS3M TPU HW3YYCHUU (PUIUIECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOJABI C HCIOJIB30BAHHEM JACTyKTHUBHBIX U
MHAYKTUBHBIX ~ yMO3aK/IIOUEHUH, BBIABUTATh THUIOTE3I O  B3aHMMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITETILHO BBIOMpATh CIOCOO penieHus ydyeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOJIBKMX BAapHAHTOB pPEIICHUS, BHIOOP HanOolee MOIXOMASIIETO C
y4ETOM CaMOCTOSITEIIFHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBaTeIbcKue AelCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
Gu3NYIEeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3HMUECKOTO SIBICHUS;

OILICHWBATh HA MMPUMEHUMOCTH U JIOCTOBEPHOCTh MH()OPMAIIHIO, TTOTyUYESHHYFO
B XOJI€ UCCIICIOBaHUS FIIN IKCTICPUMECHTA;

CaMOCTOSITeTbHO (HOPMYITHPOBaTh OOOOIIEHUS W BBIBOABI IO pPE3yJbTaTam
POBEAEHHOTO HAOIIOACHMSI, OTIBITA, NCCIICIOBAHNS;

POTHO3MPOBATH BO3MOXHOE JIabHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope MHPOpPMALIUU UITU JAHHBIX C YUETOM MpeIoKEeHHONU yueOHO! pusndeckoit
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM IPEACTABICHNUS,

OLICHMBATh HAA&XKHOCTh HWH(MOpPMAIMKM TIO0 KPUTEPHUSIM, MPEAIOKCHHBIM
yduTeIeM Wi CPOPMYIUPOBAHHBIM CAMOCTOSTENHHO;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  MpeICTaBICHUS
UHpOpMAIMM U WJUIIOCTPUPOBATh peEIlaeMble 3aJaud HECJIOKHBIMU CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 X KOMOMHAIUSMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B XOJe¢ OOCYXJIeHHMs Y4yeOHOro Marepualiia, pe3yiabTaTOB JabOpaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMBbI U
BBICKA3bIBaTh WJICHU, HAlEJICHHbIE Ha pEeUIeHHWe 3aJayd MW MOJJep KaHue
0J1aro’xenaTeIbHOCTH OOIIEHUS;

COMNOCTABJISITh CBOU CYXKJICHUS C CY)KICHUSIMH JAPYTHMX YYaCTHUKOB JUAJIOra,
OOHapy UBATh PA3IUYUE U CXOJCTBO MO3UIUKI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3yJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIBITA
(3KCEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMAaTh U HCIIOJB30BAaTh MPEUMYIIECTBA KOMAHAHONW W HHIWBUIYaTbHOU
paboThI pU PEIEHUH KOHKPETHON (PU3NUECKOI MpOoOIeMBbI;

OPUHUMATH 1€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS 1O
e€ JOCTIKEHUIO: paclpelesaTh pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTaTh
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara I0
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUSA C APYTMMH YICHAMH
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBHUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TelCTBHS
Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYaIUSAX, TPEOYIOITUX JIJIs
peteHns GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaX  NPHUHATHA  PElICHUU
(MHIUMBUyaIbHOE, TPUHATUE PEIICHUS B TPYIIE, IPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECKO 3amauu Wiu
IUIAaH HUCCIEAOBaHHUS C YYE€TOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHThI PEIICHHUI;

JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlUH U MpeJIaraTh IUIaH e€ NU3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKCHHS  (HEIOCTIDKEHMS)  PE3yJbTaToOB
JeSTEIHHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTH (B TOM YHCJIE B XOJ BBITTOJHEHHUS
(Gu3MUECKOro WCCIAEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIIIUXCS CUTYyaINi, YCTAHOBICHHBIX OMUOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM.

CTaBUTh CE0Sl Ha MECTO JIPYroro yejoBeKa B XOJE CIopa WIM AUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro.

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHW pemieHnd HU3NIECKUX 3a/1ad WA B
YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATDBI
K koniy oOyuenust ¢ 9 knacce mnpeiMeTHbIE PE3yJbTaThl Ha YIriyOJEHHOM
YPOBHE JOJKHBI OTPax)aTh CPOPMUPOBAHHOCTh Yy O0OYUAIOIIUXCS YMEHUM:



MCII0JIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTENBHOCTh MEXaHUUECKOTO
JBUKECHHS, HEBECOMOCTb M IEPErPY3KH, LEHTP TIKECTHU, MEXAaHUYECKUE BOJIHBI,
3BYK, MH(QPa3ByK M yJIbTPa3BYyK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTI€HOBCKOE
U3JIy4EeHHE, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, HCTOYHHKHU CBETA, OJU30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPhl MCIYCKAHUSI U TMOIJIOIIeHUs, albda-, Oeta- U ramma-
U3TTyYEHUs, U30TOIBI, SIAEpHAs U TEPMOSIEpHAsl SHEPreTUKA) U CUMBOJIMYECKUI
SI3bIK (PU3UKYU TIPU PEIICHUHN YUeOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO  pa3jiMyaTh  sBJICHUS  (PAaBHOMEPHOE U  HEPaBHOMEPHOE
OPSAMOJIMHENHOE [JIBU)KEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBH)KECHHUE,
CBOOOJIHOE TMaJIeHHe TeJ, JBM)KEHHE [0 OKPY>KHOCTH, B3aUMOJECHCTBUE Tell,
pPaBHOBECHME MAaTEpUAIbHOM TOYKH, PEAKTHUBHOE JBUKEHHE, HEBECOMOCTD,
KosebaTreIbHOe  JIBIDKEHHME (FapMOHHUYECKHE, 3aTyXalolllue, BbIHYXKJEHHbIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIKEHHE (PacIpOCTpaHEHUE U OTpakKeHHe
3ByKa, UHTEephepeHIus U audpakius BOJH), TPSIMOJIUHEHHOE paclpoCTpaHEHUE,
OTpaX€HHE M TMPEIOMJIEHUE CBETAa, IOJIHOE BHYTPEHHEE OTpa)XEHUE CBETAa,
pasnokeHue O0eroro cBeTa B CHEKTP U CIOXEHHUE CHEKTPalbHBIX I[BETOB,
€CTECTBEHHAas  PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOro  CIEKTpa
U3ITyYEHHUs) 1O ONMUCAHUIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSIBJICHHWE  W3YUYEHHBIX  (PU3MYECKUX  SIBIICHUUA B
OKpyXaroieM Mupe (B ToM yucie (GU3NUYECKUe SIBICHHS B TPUPOJE: MPHIUBBI U
OTJIUBBI, ABMXKEeHUE TUIaHET COJIHEYHOM CHCTEMBI, PEAKTUBHOE JBHUKEHHE KUBBIX
OpraHMW3MOB, BOCIPHUSITHE 3BYKOB JKMBOTHBIMH, 3€MIICTPSCEHHE, CEHCMUYECKHE
BOJIHBI, ITYHAMH, 9X0, [IBETA TeJl, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JEUCTBUE BHUAMMOTO, yIbTPadUOJIETOBOIO U PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI paJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE
U3JIy4YeHUE NPUPOAHBIX MHUHEPAJIOB JIEMCTBUE paJMOAKTHUBHBIX HW3IYYEHUU Ha
OpraHu3M 4YeJOBeKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B YUeOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NUYECKUX SBICHUN;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN W (DU3WYECKUE SIBICHUS, WCIIONB3Ys
¢usnueckre BENMWYWHBI (CpeAHssT W MTHOBEHHas CKOpPOCTh Teja MpHU
HEPaBHOMEPHOM JIBHKCHUH, YCKOPEHME, IEPEMEILECHHUE IPU PaBHOYCKOPEHHOM
OPSAMOJIMHENHOM  JBWJKEHHM, YIVIOBass  CKOPOCTb,  LEHTPOCTPEMMTEIBHOE
YCKOpPEHHE, CUJIa TPEHUS, CUJIa YIPYTOCTH, CHIIA TSHKECTH, YCKOPEHHE CBOOOHOT O
NaJICHUS, BEC Teja, UEHTP TSKECTH TBEPAOTO Teja, UMITYJIbC TEJa, UMITYJIbC CHJIBI,
MOMEHT CHWJIbI, MEXaHWYeCcKast pad0oTa M MOITHOCTh, MMOTEHITMATbHAS SHEPTHs TEa,
MOJAHATOrO HaJl MIOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI JHEPTUS CKATOM NIPYKUHBI,
KUHETUYECKAs] SHEpPrus, IIOJHAs MEXaHWYecKas DSHEPrus, IEePHOJ M YacToTa
KOJIeOaHU, NMepruoj] MaTEMATUUYECKOTO U MPYKUHHOTO MasiTHUKOB, JJIMHA BOJIHBI,



IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTH CBETa, ITOKA3aTEIb IPEIOMIICHHUS
cpenbl), TMpU  ONUCAHUM TNPABWIBHO  TPAKTOBaTh  (PU3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAUEHUS M €IUHULBI (PU3UUYECKUX BEIUYUH,
HaXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYUHY C APYTHUMH
BEJIMYUHAMU, CTPOUTH Ipa)MKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;

XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3NYECKHE SIBICHUS U IPOLECCHI,
UCITONIb3YSl 3aKOH COXPAHEHUS DHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUSI, PUHLINIM
CyNEPHO3ULMHA CUJl, NPUHLMUI OTHOCUTEIBHOCTH ['anmunes, 3akoHsl HproToHa,
3aKOH COXPAaHEHUs HMITYJbCa, TEOPEMY O KMHETHMYECKOM 3Hepruu, 3akoH ['yka,
3aK0oH bepHynm, 3aKOoHBI OTpakKeHUS U NPETOMIICHHS CBeTa, (OopMylly TOHKOMH
JIMH3BI, IJITAHETAPHYIO MOJIENIb aTOMa, HYKJIOHHYIO MOJEIb ATOMHOTO SIAPA, 3aKOHBI
COXpaHEHHMs 3apsAJ0BOTO U MACCOBOI'O YHUCEN MPU SANEPHBIX PEAKIUAX, IPU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BhIPAKEHHUE;

CTpOUThH (PU3MYECKUE MOJEIU pEealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHMH,
BBIICNISATh TP 3TOM CYIIECTBEHHbIE M BTOPOCTENIEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SABJIICHUN, TNPUMEHATh (U3MYECKUE MOJEHH Uil OOBICHEHHS
(bu3MUECKUX MPOLIECCOB U pelIeHUs YIeOHbIX 3a1a4;

OOBSACHATH (PU3MYECKUE SBJICHUS, MMPOILIECCHl U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CUTyallMd NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/Jlaud, B TOM 4YHuCJIe TpeOyIolue YHCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HaYeHUN (PU3NYECKUX BEIWYUH, MPU ATOM BHIOMpAThH aJIEKBATHYIO
¢u3MUecKyt0 MOJEIb, BBISBISATh MPUUYMHHO-CIEICTBEHHbIE CBSI3M U BBICTPAWBAThH
JOTUYECKYI0 IEMOYKY pacCyX IEHUW W3 2—-3 MIaroB C ONOpPOM Ha H3y4YEHHbIE
CBOICTBA (PU3MUECKUX SABJICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO peliaTh pacuéTHBIC 3aJa4M M0 M3y4YaeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJleKBaTHYI (U3MYECKYI0 MOJElb, C HCIOJb30BAHHEM 3aKOHOB H
dbopMyI1, CBA3BIBAOIMINUX (PU3MUYECKUE BETUYUHBI, 3aITUCHIBATh KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3aJa4yM, BBISBISATH HEIOCTAIONINE WU U30BITOYHBIE
JaHHbIE, OOOCHOBBIBaTH BBIOOpP METOAA pELIEHUS 3a/Jadyd, MCIOJIb30BaTh
CIIPaBOYHBIE JAHHBIEC, IPUMEHATh METOJIBl aHAJIU3a Pa3MEPHOCTEM, UCIOJIb30BAThH
rpaguueckue  METOABl  pelieHus  3aj]ad, MPOBOJUTH  MaTeMaTHYECKHE
npeoOpazoBaHUs U Pacu€Thl, OLICHUBATH PEATUCTUYHOCTH MOJTYYEHHOIO 3HAYCHHUS
¢u3nyeckoll BEIMYMHBI W OIpPEAETSATh Pa3MEPHOCTh (U3NUYECKON BETUUYHMHBI,
MOJIyYCHHOM ITPU PELICHUH 3a/1a4H;

pacno3HaBaTh MpPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh NPH OMOUIA
¢u3nyecKux METONOB, M TpejuiaraTb OPUEHTUPOBOYHBIA CIOCOO pelieHHs, B
ONMCAaHWM  MUCCIENOBAaHMA  paClO3HaBaTb  IPOBEPSAEMOE  IMPEIIIOJIIOKEHHE
(rurmoTe3y), OLICHWBATh MPABWIBHOCTh MOPSJKA MPOBEIACHUS HCCIEIO0BaHMUS,
MHTEPNPETUPOBATH NOJTYUYECHHBIN PE3YIIbTAT;



MIPOBOJUTH OMBITHI 10 HAOIIOAECHUIO (PU3HYECKUX SABICHUN MU (PU3MUECKUX
CBOICTB Tea (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs DHEPIUH,
3aKOHA COXPAHEHHUsS WMITYJbCa, JIEUCTBHE 3aKOHAa bBepHy/UIM M BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbUIA, 3aBUCHUMOCTh IE€pUOJa KOJeOaHWl Mpy>KHUHHOTO
MasiTHUKa OT Macchl TIpy3a U JKECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTYABl MaJIbIX KoOJeOaHUM, MPSMOJUHEMHOE pacnpoCTpaHEHHWE CBETa,
pasnokeHue Oenoro cBeTa B CHEKTP, U3yUEHHE CBOMCTB M300PaKEHHS B INIOCKOM
3epKaje U CBOMCTB M300pakeHUs MpeaMera B coOuparomieil JuH3e, HabIoaeHue
CIUIOUIHBIX M JIMHEHYATBIX CIEKTPOB U3NIy4eHHs): (HOPMYyIUPOBAThH MPOBEPSIEMOE
npeanosioxkenue  (rMmore3y) O  BO3MOXHBIX — pe3ysibTaTax  HaOJIOJEHUH,
CaMOCTOSATEIILHO COOMpPaTh YCTAHOBKY W3 M30BITOYHOrO Habopa o0opymoBaHWS,
OMUCHIBAThH XOJI OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

IPOBOAUTH MPU HEOOXOJMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYEHUE HU3MEPSIeMOM BEJIMYMHBI M OMNpEENsisi IMOrPEeuIHOCTb
pE3yNbTATOB MPSAMBIX H3MEPEHUN, OOOCHOBBIBATH BBHIOOpP croco0a H3MEpeHUs
(u3MepuTenbHOTO Mpudopa);

IPOBOAUTH KOCBEHHbIE M3MEpPEHUsI (U3NMUECKUX BEIUUUH (CPEIHsI CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUXKEHUH, YCKOPEHHE CBOOOJHOIO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOIDPUIMEHT TpEeHUs  CKOJbKEHUS,
MexaHuueckass paboTa W  MOIIHOCTh, 4YacToTa M TMEpUoja  KoJeOaHHit
MaTEMaTHYECKOTO U NPYXKUHHOTO  MAasSTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparomieli JUH3bI W €€ ONTHYecKas CHia, paJHuoOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M IUGPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJIa UW3MEpPEHHUs, IUIAHUPOBATh M3MEPEHHs, CaMOCTOSITEIbHO COOUpPAThH
AKCHEPUMEHTAIBbHYIO  YCTAHOBKY,  BBIYUCIATH  3HAUYEHHE  BEJIMYHUHBI U
aHAJM3UPOBATH IOJYYEHHBIE PE3YyJbTaThl, OLICHUBAs IOIPEIIHOCTh PE3YyJIbTATOB
KOCBEHHBIX U3MEPEHUM;

IPOBOAUTH IKCIEPUMEHTAIBHBIE MCCIEAOBAHMS 3aBUCUMOCTEN (HU3MUECKUX
BEJIMYUH (3aBUCUMOCThH MMYTU OT BPEMEHH IMPU PABHOYCKOPEHHOM JBHKEHHU 0O€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbI TpPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAJLHOTO [IaBJICHUS, TEpHoJia KOJeOaHWl MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBl HUTH, ONpEIEJICHHE YCKOPEHHUs CBOOOJHOTO MaJieHus, HCCIeIOBaHUE
U3MEHEHHUS BEJIIMYMHBI U HAIMpPaBICHUS MUHAYKIHOHHOIO TOKA, 3aBUCHMOCTH YIja
OTpaK€HHSI CBETa OT Yyria TMaJeHUs, yIjia NpeJIOMIEHUs OT Yyrja MaJeHHs
CBETOBOIO Jy4a, HCCJIEJIOBAHHE TPEKOB: HM3MEPEHUE SHEPIHMH YacTULbI 110
TOpMO3HOMY IyTH (10 QoTorpadusam)): COBMECTHO € yuuTeseM (PopMynupoBaTh
3a/1a4y M TUIIOTE3y MCCIIEI0OBAHUSA, CAMOCTOSTENBHO IJIaHUPOBATh MCCIEOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, MPEACTaBIAThH



MOJTyYEHHbIE 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUJAC TaOIUI[ U TpadUKOB,
OIICHUBATh MOTPEITHOCTH, JI€JIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

coOyoaTh MpaBuia O€30MacHOTO TpyJda Ipu paboTe ¢ JabopaToOpHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHIIUIBI TEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJOTMYECKUX IPOIECCOB C OMOPOM Ha UX omucaHusi (B TOM
YuCJe: CHUIAOMETpP, TATYMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOI, TO3UMETpP, kaMepa BuiibcoHa), MCTHONB3ys 3HAHUS O
cBOMCTBaX (U3UYECKUX SIBICHUM M HEOOXOIUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHHUECKUX
YCTPOUCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHUYECKUX TMPOIECCOB TMpHU
pelieHnd y4eOHO-MPAKTUYECKUX 3aJ1ady, ONTHYECKUE CXEMbI IS TMOCTPOCHUS
U300paKeHUH B IJIOCKOM 3€pKajie U cOOMparouiei JIMH3E;

IPUBOAUTH TIPUMEPHI (HAXOAUTh UH(MDOPMAIIHIO O MPUMEPaX) MPAKTHUIECKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUU B TOBCEJIHEBHOW JKU3HU JJII O0OCCIICUCHUS
0e30MacHOCTH TpU OOpallleHnH ¢ MpUOOpaMu U TEXHHUUYECKHMH YCTPONCTBaMH,
COXpaHEHHMS 370pOBbSi M COOJIOJCHUS HOPM DKOJOTHYECKOTO TIOBEJCHUS B
OKpY’Karoue cpeae;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATENIHHO (HOPMYIUPYS MOUCKOBBIM 3aMpoc, HaXOAUTh MYTH OIpEaeNICHUs
JIOCTOBEPHOCTH TOJIYyYEeHHON HHGPOpMAlMK HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMPU BBIMIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
aUTepaTypy (HU3MYECKOr0 CONEp KaHMsl, CIPaBOYHBIE MaTepuajbl, PECYpPChl CETH
WNuTtepHer, Bmanerp npuéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEBI B JIPYTYIO;

co3faBaTh COOCTBEHHBbIC MHCHMEHHBIE U YCTHBIE COOOINEHHMS Ha OCHOBE
UH(GOPMAINHY U3 HECKOJbKHUX MCTOYHUKOB (PU3UYECKOTO COJNEPIKAHUS, IMyOJIUIHO
IPEACTAaBIATh PE3yJIbTaThl IPOCKTHOW WIIA UCCIEA0BATENbCKON IEITEIIBHOCTH IIPH
3TOM TPaMOTHO MCIIOJb30BaTh W3YYCHHBIM IOHSITUWHBIM aImapar M3y4aemMoro
pazmena (U3MKA ¥ COMPOBOXKIATH BBICTYIJICHHE TMPE3CHTAUCH C y4ETOM
0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB.



9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasznen 1. Mexanuveckue siBJIeHUSA
MexaHnudeckoe ABUKEHUE U CIIOCOOBI €T0
1.1 19 2
OTIMICAHHUS
1.2 B3aumoeticTBue Ten 18
1.3 3aKOHBI COXPAHCHHUS 12 1 2
14 PaBHoBecue Ten 4
Hroro mo pazgeny 53
Pa3nen 2. Mexanudeckue Ko0J1e0aHUSA U BOJTHBI
2.1 MexaHu4eckue KojaeOaHus U BOJHBI 8
Hroro mo pazaeny 8

Pa3nes 3. DiieKTPOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

3.1

SHCKTpOMaFHI/ITHOC II0JIE U
QJICKTPOMAruHUuTHBIC BOJIHbBI

6

Hroro no pazaeny

Pa3nen 4. CBeToBEI€ SIBJEHUS

4.1 3aKOHBI PaCIPOCTPAHEHHUs CBETA
4.2 JIMH3BI ¥ ONITHYECKHUE IPUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP




Uroro mo pazneny 18
Paspnen 5. KBanToBbBIC sIBJICHHS

5.1 Hcenyckanue v NOromeHrne CBeTa aroMoM 4

5.2 CrpoeHue aTOMHOTO siipa

5.3 SnepHbie peakuun
Hroro no pazgeny 12
Pa3nen 6. IloBTopuTeibHO-0000 a0 1IM I MOYJIb

6.1 MexaHnueckue sBiIeHHs (TOBTOPUTEIHLHO- 1
' 0000IIAKOIII MOIYIIb)

6.2 TennoBele siBNEHUS (TIOBTOPUTEITHHO- 1
' 0600IIAKOIII MOIYIIb)

6.3 DJEeKTPOMArHUTHBIC SIBJICHUS 1
' (MOBTOPHUTETHHO-0000IIAIOIINA MOTYITh)

6.4 CaeToBblI€ SIBIICHUS (TOBTOPUTEIILHO- 1
' 00001IarOIII MOTYJIb)

Hroro mo pazgeny 4

OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

1/1 Crioco0bI onmMcaHus IBHKEHUS TOUKH. 1

CucreMbl oTCUéTa
2/2 PaBHOMEpHOE NPSAMOTMHENHOE IBUKEHUE. 1
3/3 [MepemerieHue u CKOPOCTh TPH

PaBHOMEPHOM MPSMOJIMHEHHOM JBUKEHUH 1

IO MJIOCKOCTH.
4/4 Pemenne 3agau mo reme «PaBHOMEpHOE 1

MPSIMOJIMHEITHOE ABM)KEHUEY
5/5 OTHOCHUTETHHOCTh MEXaHUYECKOTO

nBwkeHnd. Clo)KeHue IBUKECHUN. 1
6/6 Pelienue 3a1a4 Ha OTHOCUTENILHOCTD

JIBUKCHUS 1
717 HepaBHOMepHOE IBMKCHHE. 1
8/8 PaBHONEpeMeHHOE BIKEHHE.

I'padmyeckoe onucanne paBHOIEPEMEHHOTO 1

JIBUKEHUSI.
9/9 Pemenune aHanuTHUECKUX 3a/1a4 IO TeMeE

«PaBHOTIEpEMEHHOE ABMKCHHUE)» 1




10/10

Pemenue rpaduyeckux 3amad mo reme
«PaBHONIEpEMEHHOE ABMKEHUE»

11/11 KonTtponsnas padora Ne | mo Teme
«IIpsiMoJINHEeITHOE ABHKEHUE).

12/12 JIBi>KeHME Tea C YCKOpEHUEM CBOOOTHOTO
TaJICHHUS.

13/13 Pemenne 3agau o teme «/IBrmkeHne Tena ¢
YCKOpPEHUEM CBOOOHOTO TAJICHUS.

14/14 KpuBonuneitHoe nBuxenue. /[prmxenue
Tesa, OPOIIEHHOTO TOPU30HTAIIBHO.

15/15 JIBmxeHue Tesna, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY.

16/16 Pemenne 3amad nmo teme «KpuBosnmHeitHOE
JIBIYKCHUEC)

17/17 PaBHOMEpHOE IBHKEHUE TIO OKPY)KHOCTH.
BenuuunHbl, XapakTepu3yromue TBHKCHHIE
TeJa 10 OKPY>KHOCTH.

18/18 Pemenne 3aga4d mo reme «PaBHOMEpHOE
JBIYKEHUE 110 OKPY)KHOCTH.

19/19 KontpoabHas padora Ne 2 mo Teme
«KpuBosinHeiiHoe IBUKEHHE).

20/1 WNuepunaneHas cuctema otcueta. [lepBblii
3akoH HproTOoHa

21/2 Cuna. Bropoii 3akoH HeroToHa.
Bzaumopeinictue ten. Tpernii 3akoH
HrroToHa.

22/3 Pemenue 3a1a4 o 1BMKEHUE Tea MO

JIECTBHEM HECKOJIBKUX CHIL.




23/4

JIBr>KeHue Tena 1o AEMCTBUEM CHJIbI
TPEHUS.

24/5 JIBr>KeHUE CBSI3aHHBIX TEJL.

25/6 JlnHaMuKa paBHOMEPHOTO JIBHKCHHUS
MaTEPHATBLHOW TOYKH 110 OKPYKHOCTH.

26/7 Perrenue 3amay mo teme «JluHamuka
PaBHOMEPHOTO JIBIDKEHUS MaTepUATbHON
TOYKH 110 OKPY>KHOCTHY.

27/8 Bec Tena, qBIKYIIETOCS C YCKOPEHUEM.

28/9 Pemrenue 3a1a4 0 IBUKEHUM TEJIA 10
HAaKJIOHHOM IUIOCKOCTH.

29/10 O06o001eHne 1Mo TeMe «JluHaMuKay

30/11 KoHnTpoabHas paGora Ne 3 o Teme
«JluHaMuKay.

31/12 Cuitbl BCEMHPHOTO TATOTCHHSI. 3aKOH
BCEMHUPHOTO TSATOTCHUSI.

32/13 Pemtenue 3amay no teme «3aKkoH
BCEMHUPHOTO TATOTCHUSD)

33/14 JIBmwxenue miaaHeT. MickyccTBeHHbIE
CITYTHHKH

34/15 Pemenue 3agau no teme «MckyccTBeHHBIE
CITYTHHKH

35/16 Conneunas cucrema. CTpoeHue u
9BOJIIOIHUS BeeleHHOI.

36/17 Perienue 3amay.

37/18 KontpoabHas padora Ne 4 mo teme
«3aK0H BCEMHPHOTO TSATOTEHHUSI.
HckyccTBeHHBIE CIYTHUKH 3eMJIN».

38/1 Nwmnynsc. MI3MeHnenue ummyibsca
MaTepUAIbHOM TOYKH

39/2 Cucrema Tein. 3aKOH COXpPaHEHUs UMITYyJIbCa.




40/3 PeakTHBHOE JBIKEHUE. 1

41/4 Pemenue 3ana4 Ha 3aKOH COXpaHEHUS 1
HMITYJIbCA.

42/5 OO6uiee onpeneeHrne MEXaHn4eCKon 1
paboThl. MOIITHOCTE.

43/6 Pemrenne 3ama4 1mo reme «MexaHndeckas 1
pabota. MOIIHOCTEY.

4417 Kunernueckas u noTeHUManbHas SHEPTHS. 1

45/8 Pemrenne 3ama4 mo reme «MexaHudeckas 1
SHEPT U,

46/9 3aKOH COXpaHECHUsI MEXaHHUECKOW YHEPTUH. 1
W3meHeHus SHepruu.

47/10 Pemenue 3amau o reme «3aK0H 1
COXPAHEHUS MEXaHWYECKOM SHEPTHUI».

48/11 Pemenne 3agau Ha mpuMEHEHHE 3aKOHOB 1
COXPaHEHHUs UMITYJIbCa M SHEPTHUH.

49/12 KonTtpoabHasi padoraNe 5 mo Teme
«3aK0H cOXpaHeHUS UMIYJbca. 3aKOH 1
COXpPaHEHHS MEeXaHHYeCKOH YHEPrum».

50/1 PaBnoBecue Tena. MOMEHT CHIIBL

51/2 YcnoBus paBHOBecHs TBEPIOTO TeA.

52/3 [IpumeHneHnue ycaoBuil paBHOBECUS MpU 1
PEIICHUH 33]1a4 CTATUKH.

53/4 Pemenne 3amag mo teme «CtaTHKay. 1

MexaHndecKne KoJIeOaHusI ¥ BOJTHBI

54/1 MexaHnndeckue KojeOaHus. BeauuuHel, 1
XapaKTepPU3YIOIIHe KOJeOaHHUs.

55/2 [IpeoOpazoBaHue SHEPTUH NIPU 1
MEXaHMYECKUX KOJICOAHUX.

56/3 Pemenne 3amag mo teme «MassTHHKU. 1




5714 MexaHU4eCKUE BOJIHBI.
58/5 3ByK. XapaKTepUCTUKH 3BYKa. 1
59/6 Pemenne 3ama4 mo teme «3ByKOBBIC 1
BOJIHBD».
60/7 Pemenue 3amaq mo reme «MexaHu4eckue 1
KoJIeOaHUsl U BOJTHBDY.
61/8 Konmponsnas paboma Ne 6 no meme 1 1
«Mexanuueckue Ko1e0anus u 60J1Hb1)
JJIeKTPOMATHUTHBIE KOJIeOAHUS U BOJHBI
62/1 [lepemeHHBIH ANIEKTPUUECKUI TOK 1
63/2 CB00OOIHBIC AIEKTPOMArHUTHBIE KOJICOAHHS. 1
KosnebaTenbpHbIi KOHTYP.
64/3 DneKTpoMarHuTHbIe BOJHBL. CBOMCTBA 1
AIIEKTPOMArHUTHBIX BOJIH.
65/4 [IpuHIUIIBI PaAMOCBA3U U TEIECBUACHUS. 1
CeeToBbl€ sIBJICHHUS
66/1 HcTtouynuku cBeTa 1
67/2 3aK0oH MPAMOJIMHEHHOTO PacpoCTpaHEHUs 1
CBETa
68/3 3aKOH OTpa)KE€HUs CBETA. 1
69/4 3epkano. [loctpoenue n3odpaxeHus B 1
3epKajiax
70/5 Pemrenue 3agau no reme «OTpaxeHue 1
CBETa.
71/6 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS 1
cBeTa
7217 Pemenue 3anau no teme «IIpenomnenune 1
CBETa»
73/8 [Ipenomnenue ceera B npusme. Jucnepcus 1




74/9 SIBneHME TOJIHOrO BHYTPEHHETO OTPAKEHUS 1

75/10 Pemenue 3anau no teme «IIpenomenue
cBeta B mpu3Me. [loyiHoe BHYTpeHHEEe 1
OTpa’KeHUE»

76/11 JIH3EIL. 1

77112 ToHKWE TUH3BI

78/13 [Toctpoenue n300paskeHMi, CO3/1aBaEMbIX 1
TOHKHUMH COOMPAIOIIMMH JIMH3aMH.

79/14 dopmyra TOHKOH JIMH3HIL. 1

80/15 Pemenne 3amau o teme «JIMH3BD). 1

81/16 I'ma3 u 3penune. OnTudecKue mprudOpPHI. 1

82/17 [ToBTOpenue no reme «OnTrUKa 1

83/18 KoHTpoabHasi paGoraNe 7 mo treme 1
«OnTuka»

84/1 Crpoenue atoma. OnbiTel Pezepdopaa.

85/2 [Tornomnienue u UCIycKaHUE CBETAa aTOMaMHU.

86/3 Ctpoenune aToOMHOTO sipa

87/4 SnepHble cuibl. DHEPrus CBSI3U aTOMHBIX 1
saep.

88/5 Pemtenue 3agay no reme

89/6 3aKOH paJIMOAaKTUBHOTO pacraja.

90/7 [IpaBuna cmenieHus. 1

91/8 SAnepnsle peakuuu. TepMmosaepHble 1
peaxIuu.

92/9 Pemrenue 3agau o reme «SnepHeie 1
pEaKIun.

93/10 OHepreTu4ecKuil BBIXO SACPHBIX PEAKIIUM. 1




94/11 Perucrpanus ssaepHbIX U3Iy4YEHUN.
Binsinue panoakTUBHBIX U3JIy4EHUN HA 1
JKUBBIC OPTraHU3MBI.
95/12 KonTpoabHnas padoraNe 8 mo teme 1 1
«®@u3MKa aToMa U AaTOMHOTO SI/IPay
HTorosoe moBropenue
96/1 [ToBTOpenue, 0600eHne. Pemenne
pacYeTHBIX U KAYeCTBEHHBIX 33]1a4 110 1
teme "TeroBbie mporecch”
97/ [ToBTOpenue, o6ooOIIeHKE. Perrenne
pacYeTHBIX ¥ KAYeCTBEHHBIX 3a]1a4 110 1
teme "KII/I TerutoBsix nqurarenein”
98/ IToBTOpenue, o6ooOIeHKE. Perrenne
pacyeTHBIX U KaUeCTBEHHBIX 3a]1a 110 1
teme "KII/] snexkrpoycrtanoBOK"
99/ [ToBTOpenue, o606menue. Padora ¢
TEKCTaMHM 10 TeMe "3aKOHbI COXPAHECHUS B 1
MexaHuke"
100/2 [ToBTOpenue, o6o6menue. Pabora ¢ 1
TeKcTamMu 1o TeMe "CBETOBBIE ABJICHUS
101/3 HroroBasi KOHTpoJIbHasi padoTa (Ne9) 1 1
102/4 AHanu3 UTOroBoi KOHTPOJIbHOM pabOTHI. 1
OBIIEE KOJIMYECTBO YACOB I1O 102 9
I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

A.B. I'paués, B.A. [loroxes, N.}O. bokos. ®u3nka 9 knacc. YueOHUK 1is

yyaniuxcsi oduieo0pa3zoBaTeabHbIX opranu3anuii, Mocksa, 2019

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

1. T'paueB A.B., [Toroxes B.A., bokos IL.1O. ®uzuka -9. Yuebnuk.- M.Benrana —
I'pad. 2019.

2. I'paueB A.B., Tloroxes B.A., bokos IL.}YO., BumnsikoBa E.A. ®u3zuka — 9.
PaGouas terpaap Nel.

3. Caiit uznarenbctBa «Benrana-I'pady»,pazaen: Metoauueckas mojaaepkka.
®uzuka. (A.B. I'paues, B.A. IToroxes, A.B. CenusepctoB).

Anpec : http://www.vgf.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Eounas xonnexyusa yugposvix oopazosamenvuwix pecypcos hitp.//school-
collection.edu.ru/

Humepecnvie mamepuansl K ypokam Qu3UKu, mecmol 1o memam, Haeiasaonvie
nocobus k ypoxam http://class-fizika.narod.ru

Buoeoonwimul na ypoxax http://class-fizika.narod.ru

OnexmpoHHble yueOHuKu no gusuxe http.//fizika.ru

bubruomexa - 6cé no npeomemy ¢husuxa http://prosckolu.ru

Buoeoypoxu no ¢uzuxe http://interneturok.ru/ru

catm 0751 ROO20MOBKU K ammecmayuu Www. fipi.ru






