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IosicHUTENLHAA 3aNNCKA

Copep:kanue MporpaMMbl HaIpaBJICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH YYaIlTUXCS U
OpraHM3aluio U3yueHus: (U3UKN Ha JeTEIIbHOCTHON OCHOBE. B Hell yuuThIBaIOTCS BO3MOKHOCTH MPEAMETa
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM PE3yJIbTaTaM
o0OydeHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT0 00111er0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnku — cucteMmoo0pa3yronmii 111 €CTEeCTBEHHOHAYYHBIX Y4eOHBIX MPEAMETOB, TOCKOJIBKY
(bu3nyeckue 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U ABJICHUMN, N3y4aeMbIX XUMHUEH, OHoJIoruei, acTpoHoMuen
u pusndeckoit reorpadueii. dusnka — 3TO MpeAMET, KOTOPHIH HE TOIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IIPEAO0CTaBIIseT Haubosee sicHble 00pa31bl IPUMEHEHHs HAy4HOTO
METO/1a MO3HAHUS, T.€. cr1oco0a MOydeHuUs JOCTOBEPHBIX 3HaHUH 0 Mupe. Hakoner, ¢pusuka — 310
IIpeIMET, KOTOPBIN HapsALy C APYTMMU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JO0JDKEH AAaTh HIKOJIBHUKAM
IIPEJCTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOT'O UCCIIEN0BaHMS U PAJOCTH CAMOCTOSATEIIBHOTO OTKPBITUS
HOBOTO 3HAHMUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOM IPaMOTHOCTH ¥ MHTEPECa K HayKe y OCHOBHOW MacChl 00 yUJarOIInuXCs,
KOTOpBIE B JaJIbHEUIIEM OyIyT 3aHATH B CaMbIX pa3HO 00pa3HbIX cdepax aearenbHocTu. Ho He menee
BA)KHOM 3aJ1aueil SIBJISIETCS BBISABJICHHUE U MOATOTOBKA TAAHTIMBBIX MOJOJIBIX JIFOJIEH TS POAOIIKEHUS
o0Opa3oBaHMs U JaNbHENIeH npodeccuoHANIbHOMN IeATeTbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCTIEIOBAHUH M CO3IaHUH HOBBIX Te€XHOJIOTUM. COrIacCHO MPUHATOMY B MEKIYHAPOITHOM COOOIIECTBE
omnpezaeneHuto, EcrecTBeHHOHay4YHAsI TPAMOTHOCTD — 3TO CIIOCOOHOCThH YEJIOBEKa 3aHUMAaTh aKTUBHYIO TPaXx
- JIaHCKYIO TIO3UIIHIO 1O OOIIECTBEHHO 3HAYNMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HaYKaMH, U €T0
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UJiesMH. HaydHO rpaMOTHBIN 4eJIOBEK CTPEMUTCS
y4acCTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHHUH MPOOIeM, OTHOCSIIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, YTO TpeOyeT OT HETO CIEeIYIOIINX KOMIETEeHTHOCTEH:

— HAY4YHO OOBICHSTH SABJICHUA,
— OICHUBATh U ITIOHHUMATh OCOOEHHOCTH HAaY4YHOI'O UCCIICAOBaHUs,
— HHTCPHNPETUPOBATH JAaHHBIC U MUCITIOJb30BaTh HAYYHBIC NOKA3aTCIbCTBA AJId IMOJTYYCHHA BBIBOIOB.

N3yuenue ¢pu3nku criocoOHO BHECTH pellaloluil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIIXCSl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henn u3yyeHuns GuU3MKu Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHusl onpeaeneHsl B Konmnenmuuu
npenojaBaHus yueOHoro npeamera «Dusmka» B 00pa3oBaTenbHBIX opranusanusax Poccuiickoit deneparnum,
peanu3yoNX OCHOBHBIE 00111e00pa3oBaTeIbHbIC IPOrpaMMBbl, YTBepkIEHHOU pernenneM Komnernn
MunuctepcTBa npocBenierus Poccuiickoit @enepanun, mpotokod ot 3 gexadbps 2019 r. Ne [1IK-4BH.

Henu nzyuenust puszuxu:

— mpHoOpeTeHne HHTepeca U CTPEMIICHHUS 00yJaronIXcs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

— pa3BUTHUE NPECTABICHUN O HAYYHOM METO/I€ MTO3HaHUS 1 (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK PE3yJIbTaTa U3YUCHHUsI OCHOB CTPOCHHS MATEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHUH O POIU (HU3UKHU TSl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien npopeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HKOIA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HalpaBJICHHUU.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O AUCKPETHOM CTPOCHHH BEIICCTBA, O MEXAHUYCCKHX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMGHPII;'I OIIHCBLIBATH U OOBIACHATH (I)I/ISI/I‘IGCKI/IG SABJICHHA C MCIIOJIb30BAHUECM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJ0B PCIICHUA HpOCTCfIIHPIX paC‘IéTHBIX 3aJa4 C HCIIOJIb30BaAaHHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JJA0OPaTOPHBIE PAaOOTH U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUs, BKIF0Yask HHPOPMAITHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OlleHUBaHUE HHPOPMAIIIH;

— 3HAKOMCTBO €O cepamu npodeccCHoHaTbHOMN AESITEIBHOCTH, CBI3aHHBIMU C (DU3UKOHU, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX q)HSH‘{CCKOfI HAayKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka siBiaseTcs 0053aTebHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa mpeaycMaTpuBaeT u3ydyeHue Gu3uku Ha 6a30BOM ypoBHE B 9
knacce B 00b€Me 102 yaca o 3 yaca B HEZIEIIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3zgen 1. Mexannuyeckue siBJICHUA

Mexannueckoe nerxenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIIBHOCTh MEXaHUYECKOIO
JBIKeHUs. PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKeHUE. HepaBHOMEPHOE IPAMOIIMHEMHOE IBUKECHHUE.
CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBHKEHUU.

Yckopenne. PaBHOyCcKOpeHHOE TpsiMOTHHEHOE BkKeHne. CBoOoaHOe nagenue. OnbiTel ["amumes.
PaBHOMepHOE BHXKeHUE 110 OKpYXHOCTH. [lepro 1 yactora oOpaiienus. JIuHeliHas 1 yrioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Iepsebiii 3axk0oH Hprorona. Bropoi 3akon Hetorona. Tperuit 3akon HerotoHa. [IpuHiun cyneprno3uuuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEeHHs CKOJBKEHUS, CUJla TPEHUS TOKOs, APYTrue BUABI
TpEHHUSL.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpEHUE CBOOOIHOTO MajieHus. J[BIKeHue miiaHeT
Bokpyr Conuua (MC). [lepBast kocMuueckas CKOpocTb. HeBecoMOCTh U Meperpy3Ku.

PaBHOBecue MarepuaibHON TOYKU. AOCOIOTHO TBEPI0€ Te0. PaBHOBECHE TBEPIOTO Tela C 3aKPETUIEHHOM
ocbio BpateHus. MomeHT cuibl. LleHTp TsokecTu.

Nmnynbe Tena. U3mMenenue umnynbca. UMnynbce cuiibl. 3aKOH cOXpaHEHUs UMITylbca. PeakTuBHOE
nsuxenune (MC).

Mexanuueckast paboTa 1 MOLUIHOCTb. PaboTa cuit TshKecTH, ynpyrocTy, TpeHus: CBs3b SHEpruu U paboThbl
[ToTrenumanpHas SHEPTHs TeJa, MOIHATOIO HAJl HOBEPXHOCTHIO 3eMiM. [loTeHInanbHas sHeprus cxxaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KHUHETHUECKON S3HEPIHU. 3aKOH COXPAaHEHHUSI MEXaHUYECKON
SHEPTHUH.

Hemoncmpayuu

HaGmronenne MexaHU4eCcKoro ABUKEHUS Tela OTHOCUTEIBHO Pa3HBIX TENl OTCUéTa

CpaBHeHHE MyTel U TPACKTOPUM JIBIXKEHUSI OJTHOTO M TOTO K€ Tea OTHOCUTEIHHO Pa3HBIX TEN OTCUéTa
N3MepeHne CKOpOCTH U YCKOPEHHUS TPSMOJIMHEWMHOTO JBUKECHUS

HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOIO JIBUKEHUS

IS NS

Habntoienue ABMKEHUS Tella o OKPYKHOCTH

6. HaGnronenne MexaHU4eCKUX SIBJICHUH, IPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUHM OTHOCUTEIBHO KaOuHeTa (pU3nKu

7. 3aBUCHMOCTb YCKOPEHHUS Tela OT MAcChl Teja U JEHCTBYIOLIEH Ha HETO CUJIbI

8. HaOmroeHne paBeHCTBA CHIT TIPU B3aUMOJICUCTBUU TEI

9. N3meHneHne Beca Tena NpU YCKOPEHHOM JIBH)KECHUHU

10.Ilepenava nmIryinbca Ipu B3aUMOJEHCTBUH TEJ

11.IIpeobpazoBanusi 3HEPTUH NPU B3aUMOICUCTBUU Tell

12.CoxpaneHne uMIysbca Ipu HEYIIPYTrOM B3aUMOIEHCTBUN

13.CoxpaHeHue UMITyJIbCa IPU a0COTIOTHO YIPYTrOM B3aUMOIEHCTBUH

14 . HaGnroneHne peakTHBHOTO JIBHKCHHS

15.CoxpaHeHne MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUN

16. CoxpaHneHne MEXaHMYECKON SHEPTUU MPU JBHKEHUU TeJa MO ACHCTBUEM MPY>KUHBI

Jlabopamopnwvie pabomot u onvimul

1. KoHcTpynpoBaHue TpakTa Ajsl pa3sroHa U JaJIbHEHIIEr0 paBHOMEPHOIO ABM)KEHUS LIapUKa WU
TEIIEKKHU

2. Ompenenenue cpeHeil CKOPOCTH CKOJIbKEHHUSI OpyCKa WM ABMKEHHS IIapUKa 110 HAKJIIOHHOM



TUIOCKOCTH

3. Ompenenenue yCKOpeHHs Tella PU PaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKJIIOHHOH MJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHON
CKOpPOCTH

5. TIpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4YaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHH OJIMHAKOBBI

6. MccrnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JTaBJICHUS

7. Ompenenenne KodpPUIMEHTa TPEHUS CKOIBKEHUS

8. Omnpenenenue xECTKOCTH MPYKUHBI

9. Ompenenenue paboTHl CUIIBI TPEHHS IPH PABHOMEPHOM JBIKEHUH TEJIa IO TOPU30HTAIILHON
MOBEPXHOCTHU

10.0Onpenenenre paboOThl CHIIBI YIPYTOCTH MPHU TMOABEME TPy3a ¢ UCMOJIB30BAHHEM HEIOJABIKHOTO H
MOJIBUKHOTO OJIOKOB

11.13yueHune 3ak0Ha COXpaHEHUs SHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA U BOJHBI

Konebarenpaoe nuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHH: IEPHUO/I, YaCTOTa, aMILTUTY/A.
Matematuueckuil U NpyKUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KoiaedaTeIbHOM JIBHKECHUU.
3aryxaromue Kosebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexanndyeckue BoiaHbl. CBOHCTBA
MeXaHH4YecKux BoJH. [Ipo monbHbIe U nonepedHbie BOIHBL. J[JTMHA BOJTHBI U CKOPOCTH €€ paclpoCTpaHEeHHUS.
MexaHuueckue BOJIHBI B TBEPAOM Tene, ceiicmuueckue BosHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpaskeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu

1. HaGmoienue koneGaHuii Tes MOA JeMCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH
2. HaGnroenue kosje0aHMii rpy3a Ha HUTU M Ha TIPY>KUHE

3. HaGnronenue BEIHYKIEHHBIX KOJIEOaHUN U pe30HaHca

4. PacripoctpaHeHue MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGumro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCTHUYECKHI PE30HAHC

Jlabopamopuvie pabomol u onvimul

1. Onpenenenrie 4acTOTHI U TIEPUO/Ia KOJIeOaHUH MAaTEMAaTHIECKOTO MasTHIKA

2. OmpeneneHne YacTOThI U IEpUoa KoJaeOaHui Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Meproa KOJIeOaHU MTOABEIICHHOTO K HUTH TPy3a OT JUTMHBI HUTH
4. UccnenoBaHue 3aBUCUMOCTHU TIepHOa KoJeOaHu PYKHHHOTO MasiTHUKA OT Macchl Tpy3a

5. IlpoBepka HE3aBUCUMOCTH TepHoJa KojiebaHuii rpy3a, MOABEUIEHHOIO K HUTH, OT Macchl rpy3a
6. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHUOoIa KoJeOaHui MPYyKMHHOTO MasiTHUKA OT MacChl rpy3a U
KECTKOCTH IIPYKUHBI

7. U3Mepenne yckopeHus: CBOOOHOTO MaIeHUS

Pa3nen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI

DNEeKTpOMarHUTHOE MoJje. DIEKTPOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX BoJH [1Ikana
3JIEKTPOMArHUTHBIX BOJIH. VICIIOJIB30BaHUE 3JIEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoaa csera. CKkopocTh cBeTa. BosHOBBIE cBOICTBA CBETA.

Hemoncmpayuu
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
2. BoHOBBIE CBOMCTBA CBETA



Jlabopamopnwvie pabomot u onvimul

1. 3y4yeHue CBOMCTB AJIIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIILHOTO TeneoHa

Pa3gen 4. CBeToBbIE AIBJICHUSA

JlyueBast monens cBeta. Mctounuku cBera. [Ipsimonuneitnoe pactipoctpanenue cera. 3armenust CoiaHia u
Jlynbl. OTpaxkenue cBeta. [lnockoe 3epkano. 3aK0H OTpakKeHUs CBETA.

[Ipenominienue cBera. 3akoH npesnomMieHus cBera. [lonHoe BHyTpeHHee oTpaxeHue ceera. Mcnosib3oBanue

IMMOJIHOT'O BHYTPCHHETO OTPAXXCHUA B OIITUUCCKHUX CBCTOBOAAX.

Jlunza. Xop nydeit B mua3e. OnTudeckas cucreMa oroanmnapara, MEKpockomna u teneckorna (MC). ['na3
KaK OITHYecKasi cucreMa. biM3opyKkocTh U 1aIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoTona. CiiokeHre CrieKTpaabHBIX 1BETOB. Jucnepcus
CBeTa.

Hemoncmpayuu

[IpsamonnHENHOE pacpOCTPaHEHHUE CBETA.

OtpaxeHue cBerta.

[TonyueHnne n300paxeHUi B IIJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBeTa.

OnTuyeckuii CBETOBOI.

Xox myueil B coOMparolel JIMH3e.

XoJ JIydeil B paccenBarole JIMH3E.

NN WD =

[Tonmy4yenue n300paXkeHUI € MOMOIIBIO JTUH3.

9. Ilpunuun aeictBus poToarnmapara, MUKPOCKOIIA U TEIECKONA.
10.Mognens rnasa.

11.Pa3noxxenue 6enoro cBeTa B CHEKTP.

12.ITomy4yeHue 6€10ro CBETa MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnusie pabomel u onvimul
1. UccrnenoBanue 3aBUCUMOCTH YIila OTPAXKCHHUSI CBETOBOTO JIyda OT yIJia MaICHUSI.

2. N3yueHne XxapakTepUCTHK N300pakeHNUs IIPEAMETa B IIJIOCKOM 3€pKalle.

3. HccnenoBanne 3aBUCHMOCTH yriia npeJaoMJICHUA CBETOBOTO JIy4da OT yIJia IaJICHUSA Ha I'paHrulC
«BO3AYX—CTCKIIO».

4. Tlomyuenne n300paxeHUM ¢ TOMOIIBI0 COOMPAFOIICH JIMH3BI

5. Onpenenenue GOKYCHOTO paCCTOSIHHUS U ONITHUECKOM CHIIBI O OMparoLIei THH3HI.

6. OnBITHI 110 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITHI 10 BOCHPHUSATHIO 1IBETA MPEJAMETOB MTPU UX HAOJIIOEHUH Yepe3 [IBETOBbIE (DMIIBTPHI.

Paznen 5. KsanroBbie iBJIeHUA
OmnsiTel Pesepdopaa u mianerapuas Moaens atoma. Mogens atoma bopa. Ucyckanue u nmoriomieHue

cBera aroMoM. KBaHTHI. JInHeW4YaThIe CIEKTPHI.

PagnoaktuBHOCTh. Anb(da, 6eta u rammanznydenus. CTpoeHrne aToMHOro siipa. Hykinonnas mozaenb
aTOMHOTO siapa. M3oronsl.
PannoaktuBHble npeBpaieHus. [leproa nomypacnana aTOMHBIX sA€Ep.

SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOTO YHUCEN. DHEPIHs CBSI3U ATOMHBIX STEP.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u aenenus saep. Ucrounnku sneprun Connna u 38€31 (MC).
Snepnas snepreTuka. JIeicTBUS pagloaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3msl (MC).

Hemoncmpayuu



1. CriekTphl U3y4EeHUS U MOTJIOMICHUSI.

2. CHexTpshl pa3IudHbIX ra3oB.

3. Cnextp BogOpoOa.

4. HabmroneHne TpekoB B Kamepe Buibcona.

5. Pabota cuérunka MOHU3UPYIOIINUX U3ITYUCHUM.

6. Perucrparus uznydeHusi IpUupOJAHBIX MUHEPAJIOB U MPOAYK TOB.

Jlabopamopusie pabomsl u onvimot
1. HaGmroieHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YAaCTHUIIBI [T0 TOP MO3HOMY MyTH (110 hoTorpadusim).
3. VI3mepenue paguoakTUBHOTO (hOHA.

IoBTOPUTENBHO-00001IAO M MOLYJIb

[ToBTOpPHUTEIIEHO-0000IIAFOIINI MOTYIIb IPEIHA3HAYCH JIJISI CHCTEMATHU3AIUKA U 0000IICHHS PEAMETHOTO
COJIEPKaHUS U OIBITA JEATSIILHOCTH, TPHOOPETEHHOTO MPU U3YYSHUH BCETO Kypca (PU3UKH, a TAKKE JUIS
noAroToBku kK OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMeHy Mo (pu3uke A1 00y4aroImuxcsi, BBIOPAaBIIUX 3TOT
y4eOHBIN peIMeT.

HpI/I HU3YUCHUH JAHHOI'O MOAYJIS PCAIU3YIOTCSA U CUCTCMATU3UDPYIOTCA BUJBI ACATCIIBHOCTU, HA OCHOBC
KOTOPBIX obecrieunBacTCs AOCTHKCHUC MTPCIMETHBIX U MCTAIIPCIMETHLIX IINIAHUPYCMLBIX PE3YJILTATOB
O6y‘{eHI/I${, (I)OpMI/IpyeTCH C€CTCCTBCHHO-Hay4YHasi rpaMOTHOCTb: OCBOCHHUEC HAYUYHBIX METOJ0B UCCICAOBAHUA
SIBJICHHUI npupoAbl U TEXHUKHU, OBJIAICHUC YMCHUSIMU OOBACHATH (1)I/ISI/I‘I€CKI/IG SABJICHUA, IIPUMCHAA
IMOJIYYCHHBIC 3HAHUS, pCIIATE 3a1a4i, B TOM YHCJIC KAUCCTBCHHBIC 1 SKCIICPUMCHTAJIbLHBIC.

HpI/IHI_II/IHI/IaJ'H:HO JE€SATEIbHOCTHBIN XapaKTep JaHHOTI'O pa3/jicyia pCaIn3yCTCs 3a CUéT TOTO, YTO y4HalIUuCCA
BBIIIOJHAKOT 3aaHUs, B KOTOPBIX UM IIPEAJIAracTCa:

— Ha OCHOBE TMOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBIACHATH PU3NUECKUE SBICHUS B
OKPY>KaIoIIel MPUPOJIe U TOBCETHEBHOMN KU3HU,

— HCIOJIB30BaTh HAYYHBIC MCTOAbI UCCIICAOBAHUA (1)I/I3I/I‘IGCKI/IX HBJ'IeHHfI, B TOM YHUCJIC OJI ITPOBECPKU
THUIIOTE3 U MMOJYUCHUSA TCOPCTUICCKUX BBIBOAOB;

— OOBACHATH HAayYYHBIC OCHOBBI Hanboee BaXKHBIX HOCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOHOFHﬁ,
HAIIpUMEpP, MPAKTUICCKOT'0 UCITIOJIb30BAHUA PA3JIMIHBIX UCTOYHUKOB SHCPIU Ha OCHOBC 3daKOHa IIPEC
- BpalCeHHUuAd U COXpaHCHUS BCCX U3BCCTHBIX BUAOB SHCPI'UU.

Kaxxaast 13 TeM JaHHOTO paszelia BKII0YaeT SKCIIEPUMEHTAITLHOE UCCIIeIOBaHUE 0000IIIAOIIEro
xapakrtepa. Pa3ien 3aBepiraercs MpoBeACHHEM TUArHOCTHYECKOHN M OIEHOYHOU padOTHI 32 KypC OCHOBHOM
TITKOJTBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Uzyuenue ¢pusnku B 9 Kiiacce HaIllpaBJIEHO HAa JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METANpPEIMETHBIX U MIPEJAMETHBIX PE3YyIbTaTOB OCBOECHHUS YyUE€OHOIO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6ocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nuecKol HayKu;

— HOEHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHBIX (bl/ISI/IKOB.

Fpa.m’dancxoe u nyoeno-npaecmeeunoe eocnumaHnue.:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6Cy)KI[eHI/II/I OGH.ICCTBGHHO-?)HEI‘-II/IMLIX N 3THYCCKHX HpO6JICM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM IIOCTI/I)KCHI/II;'I (bI/I?;I/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTHU y‘IéHOFO.

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)1/131/1%01(0171 HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHHA, CTPOT'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (U3MUYECKOIN HAYKH KaK MOIIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEN COCTABIISIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON e TENbHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAHME LIEHHOCTHU 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBWJI 0€30MacHOI0 MOBEACHHSI HAa TPAHCIIOPTE, Ha JIOPOrax, C MEKTPHUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe socnumanue:
— aKTHBHOE YYaCTHE B PCUIICHUU MPAKTUYCCKUX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJIOTUYECKOH U COIMAIbHON HANPaBJICHHOCTH, TPEOYIOIIHUX B TOM YHCIE U PU3NYCCKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3YYEHHUIO MpodeccHii, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe éocnumanue:
— OpHUEHTaIUs Ha MPUMEHEeHHEe (PU3NUECKUX 3HAHUH 71 pelIeHus 3a/1a4 B 00J1acTH OKpYyKarolen
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHM JIUIS OKPYKAFOIIEH

Cpelbl;— OCO3HaHME TJI00aJIbHOTO XapakTepa AKOJIOTMYECKHUX MpoOJeM U MyTed UX pelieHusl.

Aoanmayusa o0yuaruie2oca K U3MEeHAUWUMCA YCI06UAM COYUANbHOU U RPUPOOHOIL CPedbl:—
noTpeOHOCTh BO B3aUMOJICHCTBUY TIPU BBITIOJHEHUH MCCIICIOBAHHUI U MIPOCKTOB (PH3HUECKON
HaINpaBJICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSIM JPYTHUX;

— IIOBBIIICHUEC YPOBHA CBOCH KOMIIETEHTHOCTH 4Cpe3 MPAKTHYCCKYIO ACATCIbHOCTD,

— MOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHHM, B TOM yuciie GOpMyIHpOBaTh UJIEH, TOHSATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

— TUIAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETCHUN HOBBIX (PM3UUYECKUX 3HAHUMH;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIBI, 00IeCTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (PU3NYECKUX 3HAHUH;

— OIICHKAa CBOMX JICHCTBUI ¢ YIETOM BIMSHUSA Ha OKPY)KAIOIIYIO CPE/Y, BOSMOKHBIX TTI00ATbHBIX

IOCJICICTBUM.

METAINPEIJMETHBIE PE3YJIbTATBI
VYHuBepcaabHbIC IO3HABATEIIBHBIE IEHCTBUS
bazoevie nozuueckue oeiicmeus:
— BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SIBJICHUI);
— YCTaHaBIUBATh CYLIECTBEHHBIH NPU3HAK KIacCU(UKALUN, OCHOBAHUS JUIsl 0000IIEHNS U CPaBHEHUS;
— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOACHUSX,
OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSM;
— BBIABIATH IPHUYMHHO-CIICICTBEHHBIE CBSA3H MTPHU N3YUYEHUH (DU3MUECKUX SBICHUHN M MIPOIECCOB;
JIEJIaTh BBIBOJIbI C UCIIOJIb30BaHUEM JEIYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHH, BbIABUTATh
THIIOTE3BI O B3aUMOCBS3SX (PU3NYECKUX BEINYMH;
— CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHo! (pu3nueckoi 3ajaun (CpaBHEHNE HECKOJIBKUX
BapHUaHTOB PELICHHUs, BBIOOP Haubosee MOAXO0IAIEr0 C Y4ETOM CaMOCTOSATENIbHO BbIIETIEHHBIX

KpUTEPUEB).

Bba3zoevle uccneoosamenvckue oeiicmeus:
— HCIMOJb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKUN HHCTPYMEHT MTO3HAHMS;
— TPOBOAUTH [0 CAMOCTOATEIHHO COCTABIIEHHOMY ILIAaHY OMBIT, HECIIOKHBIN (PU3NYeCKUil
9KCIIEPUMEHT, HEOOJBIIIOE HCcCeI0BaHNe (PU3UUECKOTO SIBICHUS,
— OIICHMBATh Ha MPUMEHUMOCTH M JOCTOBEPHOCTH HH(POPMAIIHIO, IOTYICHHYIO B XOJI€ UCCIIeIOBaAHUS
WJIN DKCIIEPUMEHTA;
— CaMOCTOSTENIbHO GOPMYITUPOBATH 000OIIEHHUS U BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOIEHHS, OIIBITA, UCCIIEIOBAHM;
— MPOTHO3MPOBATH BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a TAK)KE BBIIBUTATh

MMPECATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmavueri:
— MPUMEHSTH pa3jINdHble METO/Ibl, HHCTPYMEHTHI U 3aIllpOChl PH MOUCKE U 0TOOpe HHGOPMaIIUU HIIN
JAHHBIX ¢ YIETOM TPEIIOKEHHOM yaeOHOH (hU3UIECKOM 3a1a4H;
— aHaJTM3UPOBaTh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH MH(OPMAIIHIO Pa3TMYHBIX BUIOB U POpPM
NPEICTaBIICHUS;
— CaMOCTOSITENIbHO BBIOMPATH ONTHUMAIBHYIO (OpMY MpeACTaBICHUS HHPOPMALIUU U UILTIOCTPUPOBATh

pelaeMble 3a/1a4 HECIIOKHBIMU CXEMaMH, AUarpaMMaMiy, HHOHM rpadukoil 1 uX KOMOUHAITUSMH.

YHuBepcanbHble KOMMYHUKATUBHBIE JEHCTBUS



Obwenue:

— B X0J1ie 00CYXJIeHHsI yueOHOTO MaTepuana, pe3yJabTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33/]1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKAaeMOI TeMbI M BBICKA3bIBAaTh UJICH, HAIICJICHHBIE HA DPELICHUE 3aaud U
HOJJIepAKaHUE OJIaroXKenaTeIbHOCTH O0IIEHHS;

— COIIOCTABJISITh CBOM CYXKJIEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUAora, OOHapyX1BaTh
pa3inyre ¥ CXOJICTBO MO3UIINIA; BEIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
MyOJIMYHO NMPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamensHoOCmb (COMPYOHUUECME0):

— IOHMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON U NHAMBUYaIbHOU pabOThI IPU PEILICHUU
KOHKPETHOU (pU3UYECKO poOIeMBbl;

— IPUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHXKECHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U PE3YIIbTaThl COBMECTHOUW pabOThI; 00001IaTh MHEHHS
HECKOJILKHX JTIOJICH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, A0CTUTrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQUeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOJICHCTBHUS.

YHI/IBepcaJ'IBHBIC PCTYIATUBHBIC JIeNCTBUSA
Camoopzauus'auu}l:

— BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IIMYHBIX MOAXOAAX MPUHATUS PEelIeHUH (MHIUBUAYAIbHOE, IPUHATHE
pelIeHus B rpynie, NpUHIATHE PEeILIeHUH TPYIIoil);

— CaMOCTOSITEIILHO COCTABJIATH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu WU IIJIaHa UCCIIEI0OBaHMS C
y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh MpejiaraeMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIIEHKY CUTYallUU U TpeJyiaraTh IiaH e€ n3MEHEeHHUS;

— O0OBSACHATH IPUYUHBI JOCTUKEHUSI (HEAOCTHKEHUS) PE3YIbTATOB JAESITEIbHOCTH, JaBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBLI B ACATCIBHOCTD (B TOM YHCJIC B X0/ BBIIIOJIHCHUA (I)I/I3I/I‘IGCKOI‘O HUCCIICO0BaHUA
WM [IPOEKTA) Ha OCHOBE HOBBIX 00CTOSTENLCTB, I3MEHUBILINXCS CUTYAllul, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIIUX TPYAHOCTEH;

— OLICHUBATb COOTBETCTBHUC PE3YyJIbTaTa LHECJIN U YCIOBUAM.
3M0l(ll0HaJleblﬁ UHmesliekm:

— CTaBUTh ce0s1 HA MECTO JIPYTOTo YEJIOBEKA B XOJI€ CIIOpa MM IUCKYCCUU Ha HAyYHYIO TEMY,
[IOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYyroro.



Ilpunamue cedn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHnH (PU3NUECKUX 3ajad WIH B YTBEPKACHUIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yapTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y O0YUaIOIINXCS
YMEHUU:

— HCIOJIb30BaTh NOHATHA: CUCTEMA OTCUETA, MaTepUalbHasi TOUKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBMKEHUS, nedopmanus (ynpyras, iacTu4eckas), TpeHrue, IEHTPOCTPEMUTEIHHOE
YCKOpEHHE, HEBECOMOCTD U TMEPETpy3KH; HEHTP THKECTH; aOCOTIOTHO TBEPIOE TEJO, HEHTP THKECTU
TBEPAOrO Tella, paBHOBECUE; MEXaHUYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJa JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CTIEKTPBI UCITYCKaHUS U TIOTJIOIIEHHS; aidb(a, OeTa M raMMa-u3Iy4eHuUs, H30TOIIbI, SiAepHast YHEPreTUKaA;

— pa3nuuaTh SABJIEHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE MTa/IeHUE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKpPY’KHOCTH, B3aUMOJIECTBUE TEJl, PEAaKTUBHOE JIBH)KEHUE, KOJIeOaTeIbHOE IBUKEHHE (3aTyXaloIue 1
BBIHY’K/JICHHbIE KOJIe€0aHUs), pE30HAHC, BOJIHOBOE JIBUXKEHHE, OTPaXKEHUE 3ByKa, IPSIMOJIMHEITHOE
pacrpocTpaHeHue, OTPAKEHHUE U NIPEIIOMIICHHE CBETA, II0JTHOE BHYTPEHHEE OTPA’KEHUE CBETA,
pasiiockeHue 6esIoro cBeTa B CHEKTP U CIOKEHHE CIEKTPAJIbHBIX IIBETOB, TUCIIEPCUS CBETA,
€CTECTBEHHAsl PaIM0aKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOr0 CIEKTPa U3JTy4y€HUs1) M0 OMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBJICHUE;

— Ppacrmo3HaBaTh IPOSBICHUE M3YYEHHBIX (DU3MYECKHX SBIECHUI B OKpY)KarolleM MUpE (B TOM YHUCIe
(du3nUeckre sIBIEHUS B IPUPOJIe: MPUIIMBBI U OTJIMBBI, JBM)KeHUE MIaHeT COTHEUHOW CUCTEMBI,
PEaKTUBHOE JIBM>KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHHUE,
ceificMuyeckue BOJHBI, IIyHAMHU, 3XO0, I[BETA TeJl, ONTHUECKHUE SIBJICHUS B IPUPOJIE, OMOIOTHYECKOe
NefiCTBUE BUIMMOTO, YIbTParoJIeTOBOTO U PEHTTEHOBCKOTO U3JIyYE€HU; €CTECTBEHHBIIN
paTMOaKTUBHBINA (POH, KOCMUYECKHUE JIYUH, PaIMOAKTUBHOE U3ITydeHHE IPUPOAHBIX MIUHEPAJIOB;
JefiCTBUE paJiMOAaKTUBHBIX U3JyYEHUN Ha OPraHU3M YeJIOBEKa), IPU ATOM NEPEBOAUTH MPAKTUUYECKYIO
3aa4y B yueOHYI0, BBLICIATH CYILIECTBEHHBIE CBOMCTBA/MPU3HAKY (PU3NUECKUX SIBICHUI;

— OMKCHIBATh U3YUEHHBIE CBOICTBA T€T U (PU3UUECKHE SABJICHUS, UCTIONIb3YS (PU3NYECKUE BEIUYUHBI
(cpenmHsist © MTHOBEHHAsE CKOPOCTh Tella PY HEPABHOMEPHOM JIBI)KEHHH, YCKOPEHHE, IepeMeIIeHue,
yTh, YIJIOBasi CKOPOCTh, CUJIAa TPEHUS, CUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
naJieHus], BeC Teja, UMIYJIbC Tella, UMITYJIbC CUJIbI, MEXaHW4YecKas paboTa U MOIIHOCTh, TOTEHIUAIbHAS
SHEprus Tela, MOJHATOro HaJ MOBEPXHOCTHIO 3€MIIH, TOTEHIIMAIbHAS SHEPT U CKATON TPYKUHBI,
KUHETHYECKasi SHEPTHsl, OJTHAsI MEXaHWYeCKask SHEPTUs, IIEPHOJ] U 4acTOTa KoJeOaH, JJTMHA BOJIHBL,
TPOMKOCTbH 3ByKa M BbICOTAa TOHA, CKOPOCTh CBETA, [T0Ka3aTes b MPEIOMIICHHSI CPE/Ibl); IPU OMHUCAHUN
IPaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIUYUH, 0003HAUCHHS U €IUHHIIBI
(U3M4ECKNX BEITMYUH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (U3UUECKYIO BETUUYHHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaMKU N3yYCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BETUUMH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3HUECKUE SBJICHHS U MPOLIECCHI, UCIIOIB3YS 3aKOH COXPAaHEHUs
DHEPIrUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIUI CYIEPIIO3ULIUN CHJI, IPUHIUI OTHOCUTEIbHOCTH
["anmunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHS CBETa,
3aKOHBI COXPaHEHUS 3apsI0BOTO U MacCOBOTO YHUCEI MPH SIIEPHBIX PEaKLUsX; MPU ITOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BhIPaKEHUE;



— 00BACHATH (PM3MUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BSIC
- HeHHe U3 2—3 JIOTHYECKHUX IIaroB ¢ ONMOpoi Ha 2—3 W3yYEHHBIX CBOMCTBA (PU3MUECKUX SBJICHHM,
bu3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

— pemiaTh pacyETHbIE 3a7a4u (ONMUPAIOIIUECcs HA CUCTEMY U3 2— 3 ypaBHEHHI1), UCIIOIb3YS 3aKOHBI U
(dbopMyIIbl, CBS3BIBAMOIINE (PU3HUSCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33]]a4H 3aITUCHIBATh
KpaTKO€ YCJIOBUE, BBIABIIATH HEAOCTAIOUINE UK U30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI M POPMYJIBL,
HEOOXOUMBIE JJIs PELICHUs, TPOBOAUTH PACUEThI U OLIEHUBATH PEATUCTHUHOCTD ITOJYYEHHOTO
3HaueHUs (PU3UYECKON BEITNINHBL;

— pacClio3HaBaTb HpO6J’ICMI:I, KOTOPBIC MOXKHO PEIIMTDH ITPU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMMHUCAHUC UCCIICAOBAHM, BBIACIIATE IPOBCPACMOC NMPCATIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTD TOPAAKA
IMMPOBCACHUA UCCIICA0BaHNUA, ACJIaTh BbIBOAbI, MHTCPIIPETUPOBATL PE3YJIbTAThI Ha6JIIOI[eHI/II71 " OIIBITOB;,

— MPOBOAUTH ONBITHI 110 HAOTIOACHUIO (PU3NYECKUX ABJICHUIN WK (U3NYECKUX CBOMCTB Tell (M3yuyeHue
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMs SHEPTUH; 3aBUCUMOCTb [IepHo/ia KojebaHui
IPYKUHHOI'O MasiTHUKAa OT Macchl I'py3a M KECTKOCTH IMPYXKUHBI U HE3aBUCUMOCTD OT aMILIUTYbI
MaJIbIX KoJIeOaHuil; MPsIMOIMHENHOE paclpoCTpaHEHUE CBETa, pasjiokeHHe Oenoro cmeTa B
CIIEKTp; M3YYCHHE CBOMCTB M300paKEHHsI B IUIOCKOM 3€pKayie M CBOMCTB M300pa)KeHHUs IpEaMETa B
cobuparonieit 1nH3e; HaOIr0A€HUE CIUIOMIHBIX U JMHEHYAThIX CIIEKTPOB U3JIyUYEHUS): CAMOCTOSITEIbHO
coOMpaTh YCTaHOBKY M3 U30BITOYHOIO HAOOpa 000PyA0BaHMS; OIIMCHIBATh XOJ OMbITA U €T0
pe3ynbTathl, GOPMYIUPOBATH BHIBObL;

— TIPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeNeNss CpeHee 3HaUCHNE
u3MepseMoil BelTMUMHbI ((POKYyCHOE pacCcTOssHUE cOOMparoIel TMH3bI); 000CHOBBIBATh BEIOOpP criocoba
U3MEPEHUs/M3MEPUTEILHOTO TPUOOPa;

— TPOBOJUTH UCCIIETOBAaHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIWYMH C UCIOJIb30BAaHHEM MPSIMBIX
U3MEpEeHUH (3aBUCUMOCTh IIYTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBH>KEHUHU 0€3 HaualbHOU CKO
- POCTH; NepHoAa KOJIeOaHNH MaTeMaTUYeCKOro MasiTHUKA OT AJIMHBI HUTH; 3aBUCUMOCTH yTJIa
OTpa)XCHUs CBETA OT yIJla MaJeHUs U yria PEJOMIICHMs OT YIJla aJIeHNs): IUIaHUPOBaTh UCCIIEN0
- BaHME, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (DUKCUPOBATh PE3yIbTAaThl MOTYYEHHON
3aBHCUMOCTH (PM3MUECKUX BEIMYUH B BUJIE TAOIUI] U TpadHKOB, JAeTaTh BHIBOJBI IO Pe3yJbTaTaM
UCCIIEI0BAHNS,;

— MPOBOAUTH KOCBEHHBIE U3MepeHUsl (PU3NUECKUX BEIIMYMH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Tella U
PaBHOYCKOPEHHOM JBH)KEHHH, YCKOPEHUE CBOOOIHOTO MaJIeHUs, )KECTKOCTD MPYXKHUHBI, KOO PHUIIMESHT
TPEHUSI CKOJIbXEHHs, MeXaHudeckas padoTa M MOIIHOCTb, YaCTOTa U MEepHOJ] KojaeOaHHi
MaTeMaTHYECKOT0 U MPY>KUHHOTO MasgTHUKOB, ONITUYECKAasl CHUJIa COOMpAIOIIeH JINH3bI, PaIH0aKTUBHBIN
¢$oH): IIIaHUPOBATh U3MEPEHUS; COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINOIHSITH U3MEpPEHUS,
cienys NpeaJIoKEHHON MHCTPYKIIMH; BBIYNCIIATh 3HAYEHHUE BEJIMYMHBI U aHAIU3UPOBATh MOJyYCHHBIE
pe3yabTaThl ¢ Y4ETOM 3aJaHHOU MTOIPEITHOCTH U3MEPEHUN;

— co0oaaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0OBaHUEM;

— pasnuyaTh OCHOBHBIC MMPU3HAKU U3YYCHHBIX (DU3UYECKUX MOJICTICH: MaTepuaibHas TOUKa,
a0COIOTHO TBEPIOE TEO, TOUSHYHBIN HCTOYHHK CBETA, JIy4, TOHKAs JINH3, TUTAHETapHask MOJIENTh aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO SI/Ipa;

— XapaKTepU30BaTh MPUHIIMIIBI ICHCTBUS M3YYEHHBIX NPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOii
Ha UX ONMCaHUsA (B TOM YHCIE: CIUAOMETP, JaTUUKU MOJI0KEHUS, PACCTOSIHUS U YCKOPEHHUS, PaKeTa,
9XO0JIOT, OYKH, IEPUCKOI, (poToanmapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETP, Kamepa



Bunbcona), ucronb3ys 3HaHUS O CBOMCTBAX (PU3MUYECKUX SBICHUH U HEOOXOAUMBIE (PU3NYECKHE
3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMBI M CXEMAaTHUYHbIE PUCYHKH U3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX IIPOLIECCOB IIPH PELIEHUH y4eOHO-TTPaKTUYECKUX 33/1a4;
OIITHYECKHUE CXEMBI JUIS IOCTPOCHUS H300pakeHUH B INIOCKOM 3€pKaJie U COOMpArOLIe JINH3E,

— MPUBOJUTH MPUMEPHI/HAXOIUTh HH(POPMAIIHIO O IPUMEPaX MPAKTUIECKOTO UCIIOJIb30BAHUS
buznyecKuX 3HaAHUI B MOBCETHEBHOM JKU3HU ISl oOecrieyeHus: 0e30MacHOCTH pU 00pallieHuu ¢ Ipudo
- paMU M TE€XHUYECKUMHU YCTPONMCTBAMHU, COXPAHEHHS 3J0POBbS U COOIIOACHHS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH Cpee;

— OCYIIECTBIISATh MOUCK HHPOpMAIHH (PU3NIECKOTO COJIEpKaHus B ceTH VIHTepHET, CaMOCTOSTEIILHO
bopMyITUpyst TOUCKOBBIN 3aMIPOC, HAXOAUTh MYTH ONPEACICHUS JOCTOBEPHOCTH MOTY4ESHHOM
nH(GOpPMAIIMK Ha OCHOBE MMCIOIIUXCS 3HAHUH U JIOTIOJIHUTEIHHBIX HCTOYHHUKOB;

— JCIIOJIB30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33JaHUN HAYYIHO-TIOMYJISIPHYIO JIUTEPATyPy (PU3NIECKOTO
COJepKaHus, CIIpaBOYHbIE MaTEPUaJIbL, pecypchl ceTu VIHTepHeT; BilageTs npuéMamMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO;

— co3J1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHbIE COOOILIEHHS HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COAEP KaHMsI, TyOJIMUYHO NPEACTABIATH PE3YIbTAThl IPOEKTHOM
WIH UCCIIEIOBATENbCKON AEATEIbHOCTH; IIPU 3TOM IPaMOTHO MCIOJIb30BaTh U3YUYEHHBIM OHATUNHBIN
anmnapar U3y4aeMoro pasjena (pU3uMKU U COIPOBOXK/IATh BBICTYIUIEHHUE IPE3EHTALUEN C YIETOM
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HaumeHoBaHue KoJsimyecTBo yacoB Jata | Buabl edATebHOCTH Buabi, JeKTpOoHHbIEe (1M (ppoBbIE)
/11| pa3/ejioB U TeM BCer | KOHTPOUIb| MpaKTHye | H3YUeH dhopm oOpa3oBaTe/bHBIE PecypChl
NPOIrPAMMBI 0 luria crvuo us bl
Paznen 1. Mexanuveckue siBjieHuUsi
1.1.| Mexanuueckoe 10 |1 2 Ananu3 1 00CyKAeHHE Pa3INyHbIX IPUMEPOB VYeruwiit | https://www.yaklass.ru/p/fizika/
JABHIKEHHE H MeXaHHueCcKOro BrxkeHus ; OOCYKICHHE TPaHUIl | OIIPOC; 9-klass/zakony-dvizheniia-tel-
CnocoodbI ero IIPUMEHUMOCTH MOJIEH «MaTepuaibHasToukay; | Korrpons | osnovy-kinematiki-12594
OIMUCAHUA Onuncanre MEXaHHYECKOTO IBMKEHUS Hast https://videouroki.net/
pa3InYHBIMU pabora;
crnocobaMu(ypaBHeHue, TabnIa, rpauk); Jlabopato
AHanu3 KU3HEHHbIX CUTYalMid, B KOTOPBIX pHasdg
[POABJIAETCA OTHOCUTEIBHOCTh MEXaHUYECKOIO pabora;

JIBUKEHHS;
HabmtoieHne MeXaHn4ecKoro JBUKEHHs Tela
OTHOCHUTEIBHOPA3HBIX T OTCUETA;

CpaBHeHMe yTel U TPAeKTOPUil IBUKEHUS
OJIHOTO ¥ TOTO XK€ Tena

OTHOCUTEJIBHO Pa3HbIX TeJ OTCUETA,;

Amnanu3 texcta ['anuies 06 OTHOCUTENBHOCTH
JIBHYKEHHS; BBITTOJTHEHNE 3aJaHUH TI0 TEKCTY
(cMBICTIOBOE YTEHHE);

Ormpenenenne cpeHell CKOPOCTH CKOITBKEHUS
OpycKka WK IBMKEHHs [apuKa M0 HaKJIOHHON
TIIOCKOCTH;

AHanu3 1 o0cyxaeHne crnoco00B NPUOIMKEHHOTO
OTIpe/IeIICHNS

MI'HOBEHHOH CKOPOCTH;

Ormpeznenenne CKOPOCTH PaBHOMEPHOTO JIBUKEHHS
(mrapuka B YKUAKOCTH, MOJIENH JIEKTPHIECKOTO




1.2.

B3zaumopeiicTBue
TeJa

20

Habmronenue u 00CyXIeHHE OTBITOB C
JBIDKCHUEM TeJa TIPH

YMEHbBILIECHUU BIUSHUS APYTHX TEI,
HPEMSTCTBYIOMINX JBHKEHUIO;

Amnanu3 texcra ["anues ¢ onucanueM
MBICJIEHHOT'0 SKCIIEPUMEHTa, 000CHOBBIBAIOIIETO
3aKOH MHEPIMH; BBITIOJTHEHUE 3a/1aHUH 110 TEKCTY
(CMBICTIOBOE UTEHHE);

OO6cyk/1eHre BO3MOKHOCTH BBITIOJIHCHUS 3aKOHA
MHEPLUU B Pa3IUUHBIX CUCTEMAX OTCUETA;
Habnronenue u o0cyxIeHHEe MEXaHUIECKUX
ABIICHUH, IPOUCXOJAIINX B CHCTEME OTCUYETA
«Tenexka» mpu e€ pABHOMEPHOM U YCKOPEHHOM
JIBYDKCHUU OTHOCHTEJILHO KaOWHETa (DU3HKH;
JleWicTBHS C BEKTOpaMH CHUJI: BHITIOJHEHHE 3aaHuUi
0 CIIOKCHHUIO ¥ BEIYUTAHUIO BEKTOPOB;
HaGnronenue u/unu npoBeeHre ONbITOB,
JCMOHCTPHUPYFOTIIX

3aBHCHUMOCTbH YCKOPEHHS Tella OT MPHIIOKEHHOU K
HEMY CUJIbI U MaCChI T€Na;

AnHanu3 u 00bSICHEHUE SIBICHUH C
UCIIONIb30BaHUEM BTOPOTo 3aKkoHa Hei0TOHA,
Pemienue 3a1a4 ¢ uCnoap30BaHUEM BTOPOTO
3akoHa HpI0TOHA M MTpaBuIIa CIOKEHUS CUIT,;
Omnpenenenne KECTKOCTH MPYKUHBI;

Ananu3 cuTyanuii, B KOTOPBIX HAOII0Jar0TCs
ynpyrue nedpopmanum, U ux 00bsICHEHHE C
UCIOJIb30BaHNEM 3aKoHa ['yKa;

Pemenue 3a1au ¢ ucnonbp3oBaHueM 3akoHa ['yka;
HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS
CKOJIBKEHHUS OT CHJIBI

HonManeHoro narnedus QOcviknenue

VYcrHbIM
0IIpoc;
Kontpoius
Has
pabora;
JlaGopato
pHas
pabora;

https://www.yaklass.ru/p/fizika/
9-klass/zakony-dvizheniia-tel-
osnovy-kinematiki-12594
https://videouroki.net




1.3.| BakoHbI 10 |1 1 Habmronenne u 00CykICHUE OMBITOB, Vernwiit | https://lwww.yaklass.ru/p/fizika/
COXpaHeHUsI JIEMOHCTPHPYIOIINX TIepeIady UMITyIbCca IIPU O1poc; 9-klass/zakony-dvizheniia-tel-
B3aUMOJICHCTBHH TEJ, 3aKOH COXPAHCHUS KonTpos | 0snovy-kinematiki-12594
UMITyJIbCA IIPU a0CONIOTHO YIIPYTOM U HEYNPyroM | Has
B3aMMO/ICHCTBUU TElL; pabora;
AHanu3 cuTyalui B OKpYKaroulei Ku3HU ¢ Jlaboparo
HCIIOJIb30BAHNEM 3aKOHA COXPAHEHUSA UMITyIbca; |PHad
Pacnio3naBanue siIBICHUS pEaKTUBHOTO JIBUKCHUS pabora;
B ipupojie u texuuke (MC — Ouomnorus);
[IpumeneHue 3aK0Ha COXpPaHEHHS UMITYIIbCA IS
pacuéra pe3yJbTaTOB B3aUMO/IeiicTBUS Te (Ha
npuMepax HeyImpyroro B3auMOJICHCTBUS,
YIPYToro LEHTPaIbHOTO B3aUMOICHCTBUS IBYX
OJTMHAKOBBIX TEJ, OTHO U3 KOTOPHIX HETIOIBHIKHO);
Pemienue 3a1a4 ¢ UCMoab30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA;
Omnpenenennie paboOTHI CUIIBI YIIPYTOCTU TIPH
Hroro no pazueny 40
Paszzgen 2. Mexannueckue KoJ1e0aHUSA U BOJTHBI
2.1.| Mexanuueckue 7 |0 2 ; VYerubrid | https://www.yaklass.ru/p/fizika/9-
KoJIe0aHus Ha0uronenue konebanuii o AeCTBUEM CHII Ompoc; klass/mekhanicheskie-kolebaniia-
TSOKECTH U YIPYTOCTU U 00HapyxeHue moaoousix | [Incement| zvukovye-volny-18755
KoJIe0aHMi B OKPYIKalOLIeM MUDE; BIN
Amnanu3 xonebaHuil rpy3a Ha HUTH U HA TIPYXKHUHE. | KOHTPOJIb;
OmnpeneneHue 4acTOTHl KoJieOaHUi JlaGopato
MaTeMaTHIeCKOr0 U MPYKUHHOTO MasSTHUKOB; pHas
HabGmonenne u 00bsACHEHNE ABIEHHS PE30HaHca; | paboTa;

HccnenoBanue 3aBUCMMOCTH NepHo/ia KojaeOaHui
NOABELUIEHHOTO K HUTH I'py3a OT AJMHbI HUTH;
[IpoBepka HE3aBUCUMOCTH MEpHo/ia KonebaHui




2.2.| MexanuyecKue 8 |1 0 OOHapyKeHHE U aHAJIN3 BOJIHOBBIX SBICHUH B Vernwiit | https://www.yaklass.ru/p/fizika/9-
BOJIHBL. 3BYK oKkpyKatomeM mupe; Habnronenue OTpoC; klass/mekhanicheskie-kolebaniia-
pacnpoCTpaHEHUs MPOJOJIbHBIX U TONEPEUHBIX Kourpon | zvukovye-volny-18755
BOJIH (Ha MOJICNIN) U OOHApYKEHHUE bHas
AHAJIOTUYHBIX BUIOB BOJIH B IPUPO/IE (3BYK, pabora;
BOJISIHBIC BOJIHBI);
BrrunciieHue JUTHHBI BOJHBI B CKOPOCTH
PacpoCTPaHECHHUS 3BYKOBBIX BOJIH;
DKCIIEPUMEHTAIBLHOE ONPE/ICICHHUE TPaHUIL
o amomyy orex £x xwr o zrreco e wxxr zecsczalaa 2.
Htoro mo pazueny 15
Paznen 3. DJieKTPOMarHUTHOE M0JIe H 3JIEKTPOMArHUTHBIE BOJIHBI
3.1.9aexrpomaruutno |6 |1 1 [Toctpoenue paccyxaeHui, obocHoBbIBatomux | Yerueid | https://www.yaklass.ru/p
e 1moJie u B3aHMOCBSI3b 0IpoCc; [fizika/9-
3JIEKTPOMATHUTHBI AIIEKTPUYECKOTO U MATHUTHOTO TOJICH; ITucemenn | klass/elektromagnitnoe-
€ BOJIHBI DKCIEPUMEHTAIBHOE U3yYEHUE CBOUCTB BIi pole-535026
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE C KOHTPOJIb; https://videouroki.net
OMOIIBI0 MOOMIIBHOTO Tennedona); Kontpons
AHau3 peHTT€HOBCKMX CHIMKOB Hast
YeJI0BEYECKOT0 OPraHu3Ma; pabora;
HWroro 1o pazueny 6
Pasnen 4. CBeToBble sIBJICHHUS
4.1.| BakoubI 6 |0 0 HabmtoieHne onbIToB, 1EeMOHCTPHPYIOIIUX Yernwiit | https://lwww.yaklass.ru/p/fizika/8-
pacnpocTpaHeHus SIBJICHHE TIPSIMOJIMHEHHOTO pacpoCTpaHEHHS OTpoc; klass/izuchaem-svetovye-
cBeTa cBeTa (BO3HMKHOBEHHE TEHHU W nonyTenn), u ux | [Incemen | iavleniia-131515
UHTEPIPETAINSA ¢ HCIIOTb30BAHUEM TTOHATHS HBIH
CBETOBOTO JIy4a; KOHTPOIT
OObsICHEHNE ¥ MOJICTMPOBAHUE COITHEUHOTO U b;

JYHHOTO 3aTMEHMH; MccnenoBanye 3aBUCUMOCTH
yIJjla OTpaXkKE€H!s CBETOBOTO JIydya OT yria
HaJCHUS;

N3yyenue cBoiicTB U300pakeHHs B IIIOCKOM
3epKaje;

Habmronenne n 00bSICHEHNE OIBITOB 110

(v}
MATUIIAIIUIIN URAANANATIITE D DATIINTANM 11




4.2.| JIuu3el u 6 |1 2 [Tony4yenue n300pakeHU# C MOMOIIIBIO Vernwiit | https://www.yaklass.ru/p/fizika/8-
ONTHYECKHE COOMpAIOIIe 1 pacCeHBAIOLICH JINH3; OTpoc; klass/izuchaem-svetovye-
npuGopsI Onpenesnenre GOKYCHOTO PacCTOSIHUS U KonTtpoas | iavleniia-131515
ONTHYECKON CHIIbI COOMpAFOIICH JIHH3HI, Hast
AHanu3 ycTpoicTBa U MPUHIMIIA IEHCTBUS pabora;
HEKOTOPHIX ONTHYE CKMX MPUOOPOB: Jlabopato
4.3.| Paznoxenue oeaoro| 3 |0 0 HabmroieHre mo pasiokeHHIo 6eIoro cBeTa B Veru https://www.yaklass.ru/p/fizika/8-
CBETa B CHEKTP CIIEKTD; BIH klass/izuchaem-svetovye-
HabGmronenne 1 00bICHEHNE OIBITOB 110 ompoc iavleniia-131515
Hommanuia AATATA cnATA mAL ATANAIHE cnaTa |
Wtoro mo pazueny 15
Paszzen 5. KBanToBbI€E AIBJICHUSA
5.1.| Ucnyckanue u 4 |0 1 OO6cyxaenue 1eu onbIToB Pezepdopaa no Vernwiit | https://resh.edu.ru/subject/lesson/
MOTJIOIIEHHE CBEeTa UCCJICIOBAaHUIO aTOMOB, BBIIBUJKEHUE TUIIOTE3 O | OMPOC; 5909/start/48492/
aTOMOM BO3MOXKHBIX Pe3yJIbTaTax OIBITOB B 3aBucuMocTh | [Tuchmen | https://videouroki.net
OT MPEAINOJIaraeéMoro CTPOSHHs aTOMOB, Bl
(GopMyupoBaHKe BBIBOJOB U3 PE3yJIbTaTOB KOHTPOJIb;
Arrrrman: HaAanara
5.2.| Ctpoenue 6 |0 0 OO6cyxIeHre BO3MOXHBIX THIIOTE3 0 MOJIEIISAX Verunii | https://resh.edu.ru/subject/lesson/58
aTOMHOTO siApa CTpOECHHUS SA7Apa; OTpoc; 45/start/151635/
OrmpesiesieHre coctasa sijaep Mo 3aJaHHBIM Tectuposa
MAacCCOBBIM U 3apsTOBBIM YHCIAM H TI0 HHE;
TIOJIOKEHHUIO B TIEPHOHUCCKON CHCTEME
anemeHToB (MC —xumus);
AHanmu3 U3MEHEHHs COCTaBa sapa H ero
TIOJIOKEHUSI B TIEPUOUUESCKON CUCTEME TIPH &
pannoakTuBHOCTU (MC — xumus):;
5.3.| SInepHbie peakuun | 7 1 2 Pewrenne 3a1a4 ¢ MCIIONB30BAHUEM 3aKOHOB Vernsnii  |https://resh.edu.ru/subject/lesson/49
COXPAHEHHUs MACCOBBIX U 3aPAIOBBIX YHCET Ha o1poc; 18/start/48463/
ompe/eeHre pe3yIbTaToB SICPHBIX PEAKITHA; KouTtpoib
aHaJIN3 BO3MOXXHOCTH WM HEBO3MOXKHOCTH Hast
AIEPHOM PeaKIliu; pabora;
Oliraria avancoo sncas aman o meman:aanammare | TaGanara
Htoro no pazaeny 17

Pasgen 6. IloBTOPUTEILHO-00001IIAI0IIIHI MOAYJb




6.1.| Cucremaruszanus u | 9 0 BrinonHenne yueOHBIX 3aJaHui, TPeOYIOMMX Verunni | https://phys-oge.sdamgia.ru
o0o0mmenne JEMOHCTpaLUX OIIpoc;
NPeIMETHOr0 KOMIIETCHTHOCTEH, XapaKTepPU3yOLIIHX Tectuposa
coJiep:KaHus U €CTECTBEHHOHAYYHYFO HHE;
omnbITa J1est I'PaMOTHOCTB:- IPUMEHEHUS MTOJTYYSHHBIX 3HAHUH
- TeJbHOCTH, JUISl HAY9HOTO
npruodpeTéHHOro 00BbsCHEHUS (PU3HUYCCKUX SIBICHUN B
NpU U3yYeHun OKPY’KaloIlel PUPOJIC U TOBCEHEB- HOMU JKH3HHU,
BCEro Kypca a TaK)Ke BHISBICHHS (HM3MYCCKUX OCHOB DS/Ia

HToro no pazneny 9

OBIIEE 102 13

OTTMIATECATDN




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KonunuyectBo 4yacos Hara Bunel,
n/n H3y4eHHus: | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUe
KOHTPOJIA
padoThI padoThI

1. | MexaHM4eCcKOE JIBH)KCHHE. 1 0 0 YcTHBIN
PaBHOMEpHOE NIpsAMOJIMHENTHOE onpoc,
JIBUKCHHEC

2. Pemtenue 3amaya Ha 1 0 0 VcTHBIT
paBHOMEpHOE MPSIMOJIUHEITHOE OTIpoc;
JIBUKCHHC

3. | OTHOCHUTEIBHOCTD 1 0 0 VYcrHbIi
MEXaHHYECKOTO JIBHKEHUS OTIpoC;

4. | CpenHsisi 1 MTHOBCHHAsI 1 0 0 VYcTHbIi
CKOpPOCTb TeJia Ipu OTIpoc;
HEPaBHOMEPHOM JIBM)KCHHUMU.

Yckopenue.
PaBHOyckopeHHOE
MPSMOJIMHEHHOE IBMKCHUC

5. | Ilepememnienue npu 1 0 0 VeIl
PaBHOYCKOPEHHOM OTIpoc;
MPSIMOJTMHEIHOM JABM)KECHUU.

6. |JlaGoparopuas paboTa 1 0 1 JlaGopatopHas
"UccnenoBanue pabora;
PaBHOYCKOPEHHOTO JBMKCHUS
0e3 HayaJIbHOM CKOPOCTH"

7. | CBoboaHOE TIajieHuUe. 1 0 1 YcTHBIT
JIBrKeHne ¢ yCKOPEHHEM OIIpOC;
CBOOOHOTO TAICHHUS. JIVMKTaHT;
JIaGoparopHas paboTa JlaboparopHast
"U3mepeHue yckopeHus pabora;
cB0OOHOTO TaieHus"

8. | PaBHOMepHOE IBMKEHUE IO 1 0 0 VYcTHbIi
OKPYXKHOCTH OTIpoC;

9. | Pemrenus 3aga4 mo TeMe 1 0 0 YcrHbIi
"MexaHHn4YeCKO€e IBMKEHUE U OITpOC;
CrocoObI €ro onucanus" [TuceMeHHbII

KOHTPOJIb;

10. | KontposbHas pabora mo teme |1 1 0 KontponbHas
"MexaHu4yecKoe ABUKEHUE U pabora;
CHOCOOBI ero onucaHus"




11. |Ilepsslii 3axoH HproTOHA YcrHbIi
OIIpoC;

12. | Bropotii 3akoH HetoToHa. VYerubii
[IpuHIUI cyneprno3sunuu cui onpoc;

13. | Tpernii 3akoH Hprorona YcTHbIi

OIIpoC;

14. | Pemenue 3ama4 Ha VcrHBIT
MIPUMEHEHHE 3aKOHOB OIIpoC;
HeroTona [TucbMeHHbIi

KOHTPOJIb;

15. | Cuuna ynpyroctu u 3akoH ['yka YcTHbBII

OTIpoC;

16. |Jlaboparopnas pabota JlaGopatopHnas
"OnpenenaeHue KEeCTKOCTH pabora;
MpYy>KUHBI"

17. | 3akoH BCEMUPHOTO TATOTCHHS. YcrHblid
Cuna TspKecTu OTIpoC;

18. | Pemenue 3aga4 Ha IBUKEHUE VcTHBIIT
TeJ MOJ IEHCTBUEM CUJIBI OTIpoC;
TSKECTH TectupoBanue;

19. | Bec temna. HeBecomocTh 1 YcTHbIi
IIEPETPY3KHU. OIIpoC;

20. | UC3. [lepBas kocMuYecKas Y CTHBIH
CKOPOCTb. OT1poC;

21. | Pemenue 3ana4 Ha YcrHbli
MIPUMEHEHHE 3aKOHA OIIpoC;
BCEMHUPHOTO TATOTEHUS [TuceMeHHBIN

KOHTPOJIb;

22. | Cuna TpeHus Vel

OIIpoC;

23. | JlaboparopHas paboTa JlaGopaTopHas
"Onpenenenue ko3 duimerTa pabora;
TpeHus"

24. | PeuieHue 3a1ay4 Ha IBUKCHUE VcTHbBII
TEJI IO AEUCTBUEM OIIpOC;

HECKOJBbKHUX CHUJI




25. | PemeHue 3a7a4 HA IBUKEHUE Y cTHBIN
TEJI IO/ AEUCTBUEM OIIpOC;
HECKOJIbKUX CHJI [TuceMenHbIN

KOHTPOJIb;

26. | PaBHOBecue MaTepuabHON YcTHBIH
TOYKH U a0COJIOTHO TBEPAOTO OIIpOoC;

Tena

27. | Pemenue 3ama4 Ha YcrHbli
IIPUMEHEHHUE YCIIOBUM OIIpOC;
paBHOBECHS TEIl IInceMeHHBIM

KOHTPOJIb;

28. | O6OOMmIAIIHIA YPOK TT0 TEME VYcTHbIH
"MexaHn4ecKue sBJICHU" Ompoc;

29. | Pemenue 3amay 1o teme YcTHbIH
"Mexanuyeckue siBjieHus" O1poc;

30. | KonTponbHas pabota 1o teme KonTtponsHast
"MexaHH4YeCKUe SIBICHUS" pabora;

31. | Umnynbc Tena. 3aKoH YcTHbBII
COXPaHEHUS UMITYJIbCA. OIpOC;

32. | PeakTuBHOE JIBH)KEHHE. VYcTHbIi
Pemenne 3amay Ha OIIpoC;
IIPUMEHEHHE 3aKOHA IInceMeHHBIM
COXPaHEHHUS UMITYJIbCa KOHTPOJIb;

33. | Mexanunueckas paboTa u YcTHbIH
MOIIIHOCTb OIIpOC;

34. | Kunernueckasi SHEpTHS. YcTHbIN
Teopema 0 KHHETHYECKOM OIpoc;
SHEPTUHU

35. | PaboTa CHITBI TSXKECTH YcrHbii

OIpoc;

36. | Pabota cuibl ynpyrocTu. Y CTHBIH
JlabopaTopHas pabota OTpoc;
"OnpezneneHue paboThl CUIIbI JlaGopatopHas
YIIPYrOCTH MPH MOTBEME pabora;

Ipy3a C HCITOJIb30BAaHHEM
ITOABUXKHOI'O U HEIIOABUXKHOT'O
OJIOKOB"




37. | Pemenue 3amay 1o teme YcrHbI
"Paborta u MoutHOCTB" ompoc;
[TucbmMeHHbBIM
KOHTPOJIb;
38. | 3akoH coxpaHEHUs YHEPTUH. VYerubii
OIIpOoC;

39. | Pemienue 3am1a4 mo teme YcTHbIi
"3aK0H cOXpaHEHUS OI1poC;
UMITyJIbCa. 3aKOH
COXPAHEHUS MEXAHUYECKOU
—

40. | O6o6maromMii ypoK Mo TemMe KontponbHas
"3akoHbI coXxpaHeHus". pabora;
KonTponbnas pabota

41. |KonebaTenpbHOE TBHIKEHUE. VYcrHbrit
Benmmuunsr, OIpoc;
XapaKTepu3yollue
KoJieOaTeIbHOE JBUYKEHUE

42. | MareMaTu4ecKuii MasTHHK. VYcrHblit
JlabopaTopHas pabota OTIpoC;
"UccnenoBannue 3aBUCUMOCTH JlaGopaTtopHas
MepHoJia U YaCTOTHI pabora;
KoJIeOaHUH HUTSHOTO
MasiTHUKA OT €T0 JUTUHBI"

43. | Ilpy>XUHHBII MasTHUK. YcTHbIN
JIaGoparopHas paboTa OIIpoC;
"HccnenoBanue 3aBUCUMOCTH Jlaboparopnas
Meprojia U YacTOThI pabora;
KoJe0aHui MPyKUHHOTO
MasiTHUKA OT MacChl Tpy3a u
KECTKOCTHU MPYKUHBL."

44. | PemieHue 3a1a4 1o TeMe YcrHbI
"MaremMaTuuecKkuii u OIpoc;
MPY>KUHHBIA MagTHUK"

45. | 3aryxarormiue KoneOaHusl. VYcTHbIi
Brinyx1eHHBIE KOJIEOaHUSI. OTIpOC;
Pe3onanc Jlukrant;

46. |Pemrenue 3a1a4 Ha YcrHbIi
BBIYHCIICHUE XapaKTEPUCTUK ompoc;

KOJIEOATEIILHOTO JIBUKECHUS.




47. | O6o0maronui ypoK 1mo TemMe VYcrHbii

"Mexannueckue Koneoanus" ompoc;
[TucbmMeHHbBIM
KOHTPOJIb;

48. | MexaHnuieckue BOJIHbBI. Buibi YcrHbI
BOJIH. OIIpOoC;

49. | JlnuHa BOJHBL. YcrHbIi

OI1poC;

50. | PacmpocTpaHeHHE BOJIH. YcrHbii
Pemenue 3amau no reme OIIpOC;
"MexaHU4YeCcKH1e BOJTHBI" [TuceMenHbII

KOHTPOJIb;

51. | 3Byk. YcrHbII

OTIpoC;

52. | BeicoTa, TeMOp H TPOMKOCTh Y CTHBIH
3ByKa. OI1poC;

53. | PacnpoctpaHeHue 3ByKa. YcrHblit
CkopocThb 3ByKa. OTIpoC;

54. | O6oOmAIIHiA YPOK 10 TeMe VeIl
"Konebanus u BoJgHBI" OIpoc;

55. | KonTponbHas pabora 1o teme KonTponbHas
"MexaHuueckue KojaebaHus u pabora;
BOJIHBI"

56. | MaruuTHO€ mojie. MarHuTHas YcrHbii
uHaykuus. OnpeneneHue OIpoc;
HaIpaBJI€HUs MarHUTHOMN
WHIYKIIAH.

57. | leficTBHE MArHUTHOTO IOJIS Ha YcTHBIR
MPOBOJHUK C TOKOM. 3aKOH OITpOC;
Awmmnepa. [IpaBuio nesoit [InceMeHHBIM
PYKH. KOHTpOJIb;

58. | SIBieHue 3IEKTPOMArHUTHOM Jlaboparopnas
unaykuuu. JlaboparopHas pabora;
pabora "M3ydyeHue siBneHne
3JIEKTPOMAarHUTHOU
UHAYKIUU"

59. | DAEKTPOMAarHUTHOE MOJIE. YcerHbIi
DNeKTPOMarHUTHbIE BOJIHBI OTIpoC;




60. |Hcmonb3oBanue Y CTHBIH
3JIEKTPOMArHUTHBIX BOJIH. OIIpOC;
[IIxana 31€KTpOMarHUTHBIX
BOJIH.

61. | OGoOmarNIHii YPOK 110 TeMe Konrponbnas
"DNEeKTPOMarHuTHOE MOJIE. pabora;
DJIEKTPOMArHuTHHIC BOJHBI'".

KonTponbnas pabora
62. | Cger. Mcrounuku cBera. YcTHbIN
OI1poC;

63. | 3aKOH MPSIMOIMHEHHOTO YcTHBIHI
pacrnpocTpaHEeHHs CBETA. OTIpOC;

64. | Orpaxenue cBera. 3aKOH YcTHBIHI
OTpaKEeHUS. OTIpoC;

65. | ILmockoe 3epkaio. YcTHbBIH
[TocTpoenue n3obpaxeHus B Ompoc;
IUIOCKOM 3€pKaje. [TuceMenHbII

KOHTPOJIb;

66. |IIpenomiieHue cBera. 3aKOH Y CTHBIH
MIPETOMIICHUS. OIIpOC;

67. | Pemenue 3a7a4 Ha OTpasKeHHE YcTHbIH
U TIpEJIOMIICHHUE CBETA. OIIpOC;
[TonHoe oTpakeHue. [TuceMeHHbII

KOHTPOJIb;

68. | Jlunza, X011 JTydel B JIMH3E. YcTHbIN

OIIpoC;

69. |IlocTpoeHue u300paXkeHUs B JlaGopatopHas
nun3e. JlaboparopHas paboTa pabora;
"Ilonydyenue n300paxxeHus
TTOMOIIIbIO COOMpArOIIIEH
JUH3BI"

70. | ®opmyna TOHKOH JTHUH3BI. Jlaboparopnas
JlabopaTopHas pabota pabora;
"ITpoBepka hopMyIbl TOHKOM
JUH3BI"

71. | Peuienue 3a1a4 mmo teme YcTHbIl
"JInnza" OIpoc;

[TnceMenHbIN

KOHTPOJIb;




72. | I'ma3 kak onruyeckas cucreMa VceTHBIN

ompoc;

73. | KonTponbHas pabota 1o teme Konrponbnas
"I"'eomerpuueckas ontuka" pabora;

74. | ducnepcus cBera. YcTHbIi

OTpoc;

75. | UnTepdepenuns u audpakuus YcTHBIH

cBeTa. OTpoc;
TectupoBanue;

76. | HabmromeHue pa3jioxKeHus YcTHbIH
0eIoro cBeTa B CIIEKTP. OTpoc;

77. | OmnsiTel Pesepdopna u YcTHBIHI
TJIaHeTapHask MOJIeJIb aToMa OTpoc;

78. | cnyckaHue ¥ MOTJIOMICHUE YcTHbBII
cBeta aromoM. [loctynarst OTpoc;
bopa.

79. | JlaboparopHas pabora Jlaboparopuas
"HaO:roieHue CIUIOIIHEIX U pabora;
JIMHEWYATBIX CIIEKTPOB
UCIycKaHus"

80. | O6obmIaoIIHii YPOK TTO TEME [TucbMeHHBII
"Ucnyckanue u norjiouieHue KOHTPOJIb;
cBeTa atomamu"

81. | PagmoakTuBHOCTH. Anb(a-, Y cTHBIIT
OeTa- 1 raMMa-u3JIy4eHHUs OIpoc;

82. | PamnoakTuBHbBIE Y cTHBIN
MIpEeBpAIICHUS. Ompoc;

83. |3akoH paJinOaKTUBHOTO VcTHBII
pacnana. [lepuon OIIPOC;
noJtypacmnaja.

84. | OTkpbITHE IPOTOHA U VYcTHbIi
HEUTpOHA. OITpOC;

85. | Hyknmonnas monens simpa. VYcrHbii

ompoc;

86. | Pemenue 3a1a4 o TeMe YcrHbIi
"Crpoenue sapa, OIpoc;
paarOaKTUBHBIE IInceMeHHEbIi
npeBpaiieHus" KOHTPOJIb;




87. | SlnepHble peakuuu YcTHbIl
OIIpoC;

88. | DHeprus cBs3U aTOMHBIX SIEP VYerubii
OIIpoC;

89. | MHosumerpus. JlabopaTopHas Jlaboparopnas
pabora "M3mepeHue pabora;
€CTECTBEHHOTO
paauanuoHHoro poHa
n03uMeTpom”

90. |Peakuuu cuHTE3a U ACICHUS YcrHbli
anep. Jlenenue siapa ypana. OI1poC;

91. |JlaGoparopuas paboTa JlaGopatopHas
"U3yuenue neneHus sapa pabora;
aToMa ypasa no ¢ororpaduu
TpeKoB"

92. | TepmosiiepHbIE pEaKIUH. Ycrubii
O06o01maromnuii ypok 1o teme orpoc,
"KBaHToBbI€ siBIEHUSA"

93. | KouTposbHas paboTa 1o teme KonTponbHast
"KBaHTOBBIE sIBIEHUA" pabora;

94. | IToBropenue u 0600IICHHE YcTHBIH
Matepuaia kypca. Tema OTIpoC;
"MexaHu4eckoe ABUKEHUE U
CIOCOOBI €ro onucaHus"

95. |IloBTOpenue u 0600IICHUE VYcTHBIH
MaTepuana kypca. Tema OIIpoC;
"B3zanMopaencrBue ten"

96. |IloBTOpenue u 0600IICHNE Y CTHBIH
MaTepuaia kypca. Tema OTIpoC;
"3aKOHBI COXpPAHEHUS B
MeXaHuke"

97. |IloBropeHue u 0600IICHNE YcTHBIN
MaTepuaia kypca. Tema OTIpoC;
"MexaHn4eckue KojieOaHus 1
BOJIHBI"

98. |IloBropenue u 0000IICHNE YcTHBIH
Marepuana kypca. Tema OIIpOC;

"TerioBble ABIcHUSA"




99. |IloBropenue u 0600IIEHHE 1 0 VcTHbI
Marepuana kypca. Tema OIIpOC;
"DnekTpuueckue siBaeHus"

100. | [ToBTOpenue u 0600IIEHNE 1 0 YcrHbli
MaTepuaia Kypca. Temsl OI1poC;
"DJIeKTPOMarHuTHbIE BOJIHBI'",

"CBeToBBI€C sIBICHUS"
101. |101. Urorosas 1 0 KontponbHas
KOHTpOJIbHAst padoTa pabora;
102. | OGo0maro1Iee MOBTOPEHUE 1 0 VYerubii
OIpoC;
OBIIEE KOJIMYECTBO YACOB | 102 13
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusuka, 9 kinacce/Ilepeimkun U.M., I'ytauk E.M., BanoB A.U., [letpoBa M. A., AkimoHepHOE
obmectBo«l3narenscTBo «IIpocBemieHmney;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

B.N.JIykamuk. CoopHuk 3ama4 o ¢pusuke. 7-9 kinacc. M.: [Ipocsemnienue.

Matepuan KOMILIEKTa TTOJTHOCTRI0 cOOTBEeTCTBYET [IpuMepHoil mporpamme 1mo Gu3nKe OCHOBHOTO OOIIETO
o0Opa3oBaHusl, 00s13aTEIIBHOMY MUHUMYMY COJIEp>KaHHUs, PeKOMEHI0BaH MUHUCTEPCTBOM 00pa3oBanus PO.
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