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IosicHUTENLHAA 3aNNCKA

CogepxaHue MporpaMMbl HalpaBjieHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOU IPaMOTHOCTH
YUAIIUXCS U OPTaHU3AIUI0 U3yUYeHUs (U3MKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yunThiBaroTCs
BO3MOKHOCTH TipeMeta B peanu3anuu TpedoBanuiit ®I'OC OOO k miiaHUPYEMbIM JTHYHOCTHBIM U
MeTanpeIMETHBIM pe3yabTaTaM 00yUYeHHs, a TAKKE MEKIIPEIMETHBIE CBA3U €CTECTBEHHOHAYYHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMUA.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «®PU3UKA»

Kypc ¢pusnku — cucteMoo0pas3yronuii 11 €CTEeCTBEHHOHAYYHbIX y4eOHBIX MPEIMETOB, TOCKOJIBKY
(bu3nyeckre 3aKOHbI JISKAT B OCHOBE IIPOLIECCOB U SABJICHUMN, U3y4aeMbIX XUMHEH, OM0JIOruel, acTpoHOMUEN
u pusndeckoit reorpadueit. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IPEAO0CTaBIIsAeT Haubosee sicHble 00pa31bl IPUMEHEHHs HAyYHOTO
METO/1a MO3HAHUS, T.€. clI0co0a MOIy4eHHs JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusuka — 310
IpeIMeT, KOTOPBIA HapsLy C JpYTHMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JIKEH JaTh MIKOJIbHUKAM
IpeCTaBICHNE 00 yBIEKATEIbHOCTH HAyYHOT'O HCCIIEJOBAaHHUS U PAJIOCTH CaMOCTOSITEIEHOTO OTKPBITUS
HOBOI'O 3HaHHUS.

Opna U3 raaBHBIX 33124 GU3NYECKOT0 00pa30BaHUs B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH Y MHTEPECa K HAyKe Y OCHOBHOW MacChl 00y4JaroInuXcs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
BA)KHOM 3aJ1ayueil SIBJISIETCS BBISABJICHHUE U MOJATOTOBKA TATAHTIMBBIX MOJIOIBIX JIFOJIEH TS POIOIIKEHUS
o0pa3oBaHus U JalbHEUIIeH NpoPecCHOHANBHOMN IeATEeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCTIEIOBAHUH M CO3IaHUH HOBBIX TeXHOJIOTUN. COrJIacHO MPUHATOMY B MEKIYHAPOITHOM COOOIIECTBE
omnpezaeneHuto, EcrecTBeHHOHaYYHAsI TPAMOTHOCTh — 3TO CIIOCOOHOCTD YeNIOBEKa 3aHUMAaTh aKTUBHYIO TPk
-IaHCKYIO TIO3UIIMIO TI0 00IIIECTBEHHO 3HAYMMBIM BOIIPOCAaM, CBSI3AHHBIM C €CTECTBEHHBIMH HayKaMu, U €T0
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UieAMH. HaydHO rpaMOTHBIN 4eJI0BEK CTPEMHUTCS
y4acTBOBaTh B apI'YMEHTUPOBAHHOM OOCYXJICHUU MTPOOIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPEOYET OT HEro CIAEAYIOIINX KOMIIETEHTHOCTEH:

— HAY4YHO 00BACHATH SIBJICHHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAay4YHOI'0 UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCII0Jb30BaTh HAYYHBIC NOKA3aTCIbCTBA JAJId IMOJIYYCHHA BBIBOOOB.

N3yuenue ¢pu3nku criocoOHO BHECTH pellalonuil BKIaa B GopMHUpOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00Y4YaIOLINXCS.

HEJIA U3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

Henu nzyuenus Gpu3uku Ha ypoBHE OCHOBHOI'O 00I11er0 00pa3oBaHus onpeseneHs B Konuenmmu
npernoiaBanus yueoHoro npeamera «®dusnka» B 06pazoBarenbHbIX opranuzanusax Poccuiickoit deneparum,
pealn3yIoNMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOTpaMMbl, YTBEPKIEHHOH permenneM Komnerun
MunuctepctBa npocsetienus Poccuiickoit @eaepanuu, nporokon ot 3 nekadps 2019 r. Ne [1K-4BH.

Henu uzyuenust pusnxu:

— npuoOpeTeHre HHTepeca U CTpeMIICHHs 00yJarouXCcs K HAyYHOMY U3YUYEHHUIO MPHPOJIBL,
pa3BUTHE WX MHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPEICTABICHUN O HAYYHOM METO/I€ MMO3HaHUS M (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOIICHUS K OKPYXKAIOITUM SIBJICHHSIM;



— (¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3YYEeHHUsI OCHOB CTPOCHHS MAaTepUH U
(byHIaMEHTABHBIX 3aKOHOB (PU3UKU;

— (dopmupoBaHHE MPEACTABICHUN O posid (DU3UKU ISl pPa3BUTHS IPYTUX €CTECTBCHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BUTHE NPEACTaBIECHUI 0 BO3MOXHBIX cepax Oyayel npopeccnoHaabHON e TeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAIbHEHIIIEMY 00yYEHHIO B 3TOM HalpaBJICHUH.

JlocTrokeHue ITHX 1eJiei Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHus 00eCcIIeYnBaeTCs pelieHueM
CIEIYIOIIMX 3a1a4:

— MpUOOpeTeHNE 3HAHUM O TUCKPETHOM CTPOCHUHU BEILIECTBA, 0 MEXAaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— TpHOOpeTeHNe YMEHUH ONMUCHIBATh U OOBSACHATH (PU3MUECKUE SIBIICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOEHHE METOJIOB PEICHUs MTPOCTEUIIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PHU3NUECKUX
MOJENEN, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33144,

— Pa3BHUTHUC YMeHI/Iﬁ H8.6J'II-OI[8.TB IpUPOAHBIC ABJICHHA U BBIIIOJIHATDL OIIBITHI, na6opaTopHLIe pa6OTBI u
SKCHICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE IPUEMOB pabOTHI ¢ HH(popManHel HU3NUECKOTO CoAepKaHus, BKIt0Yask HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKCHUAX (U3MKH; aHATN3 U KPUTUYECKOE OIlEeHUBaHNE UH(OPMAIIHH;

— 3HAKOMCTBO cO cepamu podeccuoHaIbHON 1eATebHOCTH, CBS3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUIX (DU3HUECKON HAYKU.

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

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO

o0miero obpazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT U3ydyeHue pU3nku Ha 6a30BOM ypoBHE B 9
kjacce B 00b€Me 102 yaca o 3 yaca B HEZEIIO.



COJEPKAHUE YYEBHOI'O ITPE/IMETA

Pa3zgen 1. Mexannuyeckue siBJICHUA

MexaHndeckoe JBHKCHUC. MaTepI/IaJIBHaH Touka. Cucrema orcuéra. OTHOCUTEIILHOCTh MEXaHUYECKOTO
JABHKCHUS. PaBHOMepHOC HpﬂMOJ’IHHGfIHOC JABUIKCHUC. HepaBHOMCpHOC HpHMOHHHeﬁHOC JABUKCHHUC.
Cpez[H;m N MTHOBCHHAas CKOPOCTH TEJia IIPpU HEPABHOMEPHOM JIBUKCHHU.

Yckopenue. PaBHOycKkOpeHHOE TpsiMoTHHEHOe BkeHne. CBoboaHoe nanenue. OnbiTel ["amumes.
PaBHOMEpHOE IBIKEHUE TIO OKPYKHOCTH. [lepuon u yactora obpamienus. JIMHeHas U yriioBasi CKOPOCTH.
LlenTpOocTpeMuTEeNbHOE YCKOPEHHE.

ITepssiii 3akoH HeroToHa. BTopoii 3akon Hetorona. Tpetuii 3akod HetoTona. [IpuHuun cyneprno3unuu
CHIL

Cuita ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUsI CKOJIbKEHUS, CHIIa TPEHUS TTOKOS, APYTUE BUIbI
TpEHHUSL.

Cuna TKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOpeHI/Ie CBO6OIIHOFO IIaICHUA. I[BI/I)KCHI/IG IIJIaHET
Bokpyr Coinnia (MC). [lepBas kocmuueckasi CkopocTb. HeBecoMOCTh U meperpys3Kku.

PaBHOBecue mMaTepuaibHON TOYKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKPEIIEHHOM
OChI0 BpauieHus. MoMmeHT cuibl. LleHTp TsxecTu.

HUmnynsc Tena. M3menenune ummynbca. UMnynbe cuiibl. 3aK0H cOXpaHeHUs UMITYlbca. PeakTuBHOE
newkenne (MC).

Mexanudeckasi paboTa U MOITHOCTh. PaboTa cuit TshkecTH, ynpyroctH, TpeHus: CBs3b SHEPTUU 1 paboThI
[ToTeHnmanpHas SHEPTHS TENA, TIOIHATOTO HAJl TOBEPXHOCTHIO 3eMJiIH. [loTeHIIMAIbHAS SJHEPTHUS CHKATOM

npyxuHbl. Kunernueckast sneprus. Teopema 0 KHUHETHUECKON S3HEPIHU. 3aKOH COXPAHEHUSI MEXaHUUECKOMN
JHEPTHUH.

Hemoncmpayuu

Habmtoienne MexaHn4eckoro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TET OTCUYETa

CpaBHeHME MyTeN U TPACKTOPUM IBUKEHHSI OJJHOTO U TOTO K€ T€Ja OTHOCUTENBHO Pa3HBIX TEJ OTCUETA
N3mepenne ckopocTH U yCKOPEHHUSI MPSIMOIUHEHHOTO ABUKEHUS

HccnepoBanne mpu3HAKOB PaBHOYCKOPEHHOI'O JBUKEHUS

AN

HaGntonenue nBuxkeHus Tena 1o OKpyXKHOCTH

6. HaGmroieHre MeXxaHn4ecKuX sBICHUH, MPOUCXOASIIUX B cucTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHEeTa (PU3UKU

7. 3aBUCHMOCTb YCKOPEHHs T€JIa OT MACChI Teja U JEHCTBYIOLIEH Ha HETO CUJIBI

8. HabmioneHue paBeHCTBA CHJI TIPU B3aUMOJICHCTBUU TeT

9. M3MeHeHue Beca Teja pu YCKOPEHHOM JIBH)KEHUU

10.Ilepenava umnynbsca npy B3aMMOJEHCTBUM TEN

11.IIpeobpa3zoBanus SHEPTUN TIPU B3aUMOJICHCTBUH TE

12.CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOIEHCTBUN

13.CoxpaneHue UMIyInbca Mpu aOCOIIOTHO YIPYTOM B3aMMO/I€H CTBUU

14.HabntoieHre peakTUBHOTO JIBH>KEHUS

15.CoxpaneHre MEXaHUUECKOM YHEPIUU IPU CBOOOIHOM MaJJCHUN

16. CoxpaHeHHe MEXaHUUYECKOM SHEPTUU NIPU JBMKEHHUH TeJa M0 JEHCTBUEM NPYKUHBI

Jlabopamopnwvie pabomovt u onvimul

1. KoHcTpynpoBaHue TpakTa Ajsl pa3sroHa U JaIbHEUIIEr0 paBHOMEPHOIO ABM)KEHUS LIapuKa WU
TEIIEKKU

2. Ompenenenue cpeHeil CKOPOCTH CKOJIbXKEHHUSI OpyCKa WM IBU)KEHHS IIapUKa 110 HAKJIIOHHOM



MJIOCKOCTH

3. Omnpenenenue yCKOpeHHs Teja MPU paBHOYCKOPEHHOM JBUKEHHUH 110 HAKIOHHOM MJI0CKOCTH

4. UccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHKEHUH 0€3 HadallbHOM
CKOpPOCTH

5. TlpoBepka runoTessl: €Ciiy MPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4albHON CKOPOCTH ITYTH OTHOCSATCS
KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJIMHAKOBbI

6. VccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUS OT CHUJIBI HOPMaJIbHOTO JaBJICHHUS

7. Omnpenenenue K03QPUIIMEHTA TPEHUS CKOIbKEHUS

8. Onpenenenue KECTKOCTU MPYKUHbI

9. Omnpenenenve pabOTHI CUIIbI TPEHUS MPU PABHOMEPHOM JIBHKEHUU TeJa 0 TOPU30HTAIBHOM
MTOBEPXHOCTHU

10.0Onpenenenre paboThl CUJIBI YIPYTOCTU MPU MOABEME Tpy3a C UCIOJIB30BAHUEM HEMOJIBUKHOTO U
MOJIBMKHOTO OJIOKOB

11.13yuenue 3akoHa COXpaHEHUs YHEPTUH

Pazgen 2. Mexannueckune KoJe0aHUA U BOJHBI

Konebarenproe nuxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOAHHI: TEPHUO/I, 9aCTOTa, aMILTUTY/A.
Matematuueckuil U IpyKUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu KoiaedaTeIbHOM JIBHKECHUU.
3aryxaromue Kosebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexanndeckue BoiaHbl. CBOHCTBA
MexaHu4yeckux BOJH. [Ipo moiabpHBIE U MoniepevHble BOIHBL. JIJIMHA BOJHBI M CKOPOCTH €€ paclpOCTPAHCHHUS.
Mexanuyeckue BOJIHBI B TBEPIOM Teiie, ceiicMuueckue BosiHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BbicoTa ToHA. OTpaskeHue 3ByKa. IHQpa3Byk U yIbTpa3ByK.

Hemoncmpayuu

1. Habmroienue xonebaHuii Tel noja JeHCTBUEM CHUJIBI TSKECTU U CUIIBI YIIPYTOCTH
2. Habmonienue xonebaHuii rpy3a Ha HUTH U Ha NMPY>KUHE

3. HaGmroieHe BBIHYKICHHBIX KOJIeOaHUN 1 pe30HaHCca

4. PacipocTpaHeHue NMpoJI0IbHBIX U MONEPEUHBIX BOJIH (Ha MOJICIH)

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI

6. AKyCTHUECKHI pe30HaHC

Jlabopamopuvie padomol u onvimul

1. Onpenenenue 4acToThl U EpUOAA KOJIeOaHUN MaTeMaTHYECKOTO MasiTHUKA

2. OnpeneneHye 4acTOThI U MepHoa KoneOaHUi Npy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Teproia KojaeOaHni MOJBEIIEHHOTO K HUTHU Ipy3a OT JTMHBI HUTH
4. VccnenoBaHue 3aBUCUMOCTH NEpHOA KOJIeOaHNU MPYKUHHOTO MasgTHUKA OT MAaCChl Tpy3a

5. IlpoBepka HE3aBUCUMOCTH TepHoJa KojiebaHUii Ipy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpy3a
6. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb MIEPHO0/Ia KoJIeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U
KECTKOCTH MPYKUHBI

7. U3Mepenne yckopeHus: CBOOOHOTO MaIeHUS

Pasjen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMArHUTHOE MOJe. DJIEKTPOMarHuTHhIE BOJHBI. CBOMCTBA 3JIEKTPOMarHuTHHIX BOJIH [lkana
AJIEKTPOMATrHUTHBIX BOJIH. ICIOJIb30BaHUE IIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

9HCKTp0MaFHI/ITHa$I npupoa CBCra. CKOpOCTB cBeTa. BoTHOBEIE CBOMCTRBA CBETA.

Hemoncmpayuu
1. CBoiicTBa »JEKTPOMAarHUTHBIX BOJH
2. BorHOBBIE CBOMCTBA CBETA



Jlabopamopnwvie pabomot u onvimul

1. U3yueHnue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOHMIIBHOTO TeedoHa

Pasnen 4. CBeToBbI€ IBJICHUSA
JlyueBasa mozenb cBeta. crounuku ceeta. [IpsiMonuHeiiHoe pacpocTpaneHue cBeta. 3arMenus CoHua u

Jlynel. Otpaxkenue ceta. [1mockoe 3epkano. 3aKoH OTpakeHHUs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IMPECIOMIICHUSA CBETA. IlonHoe BHYTPCHHEC OTpa’KCHUEC CBCTA. Hcnons3oBanne
IIOJIHOI'O BHYTPCHHETO OTPa’XCHHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox myuelt B mH3e. Ontudeckas cucreMa (oToarnmapara, Mukpockorna u reneckona (MC). I'na3
KaK ONTHYecKas cucreMa. biim3opyKkocTh u JaTbHO30PKOCTb.

Pa3znosxeHue Oejioro cBeTa B CIICKTD. Omngprtel HetoTona. CnosxeHue CIICKTpaJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTA.

Hemoncmpayuu

[IpsimonuHEtHOE paclIpoCTpaHEHHUE CBETA.

OtpaxxeHue cBera.

ITonmyyenue n300pa’keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.

Onruueckuii CBETOBO/I,.

Xox myueil B coOMparolel JIMH3e.

XoJ JIydeil B paccenBarole JIMH3E.

® NN R =

[Tonydenue n300pakeHUit ¢ TOMOIIBIO JIMH3.

9. Ilpunuun aeiictBus poToarnmnapara, MUKPOCKOIIA U TEJIECKONA.
10.Monens riasa.

11.Pa3noxxenue 6enoro cBeTa B CHEKTP.

12.ITomy4yeHue 6€10ro CBETa MPH CIOKEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopnuvie pabomovt u onvimul
1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHSI CBETOBOTO JIy4a OT yriia HaJeHusl.

2. M3yueHne XxapakTepUCTUK U300pakeHUs PeIMeTa B INIOCKOM 3epKale.

3. HccnenoBaHue 3aBUCUMOCTH yriia ImpeJIOMJICHUA CBETOBOI'O Jiyda OT yTJIa MAaACHUA Ha I'PAHULIC
«BO3AYyX—CTCKIIO».

4. Tony4yeHne n300paxeHN ¢ TOMOIIBIO0 COOMPAIOIIEH JTHH3BI
5. Onpenenenrie POKYCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI CO OMparoIeil TUH3HI.

6. OnBITHI 110 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
7. ONBITHI 10 BOCHPHUSATHIO 1IBETA MPEAMETOB MIPU UX HAOJIIOAEHUH Yepe3 [IBETOBbIE (DMIIBTPHI.

Paspnen 5. KBanToBBIC SIBJICHUSA
OmneiTel Pezepdopaa v minanerapuast Moaens atoMa. Mogens atoma bopa. Ucnyckanue u norsouieHue
cBeTa aroMoM. KBaHThI. JInHeNHyaTbie CIEKTPHI.

PamnoaktuBHOCTH. Anb(da, 6eta u rammaunsnydenus. CTpoeHre aToMHOTO siapa. HykimoHnHas Moaensb
aTOMHOTO siapa. M30Tomsl.
PannoaktuBHBIC npeBparieHus. [lepuon momypacmnaaa aTOMHBIX sIIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOTO YHUCEN. DHEPIHs CBSI3U aTOMHBIX STEP.
Cas13p Maccsl ¥ 3Hepruu. Peakuun cuntesa u aenenus saep. Mcrounuku sneprun Connuna u 38€31 (MC).
SAnepnas sHepreruka. JleiicTBUs paAOaKTUBHBIX N3JTydyeHUH Ha )kuBble opranu3Msl (MC).

Hemoncmpayuu



1. CriekTphl U3Ty4EHUS U MOTJIOMICHUS.

2. CHexTpsbl pa3IuvyHbIX ra3oB.

3. Cnextp Boaopoa.

4. HabmoneHne TpekoB B Kamepe Buibcona.

5. PaboTta cuérunka HOHU3UPYIOMIUX U3TyUYESHUM.

6. Perucrparnus uznydeHusi IpUpOJAHBIX MUHEPAJIOB U IIPOJYK TOB.

Jlabopamopnwvie pabomot u onvimul
1. HabmroieHue CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

2. UccnenoBanue TPEKOB: H3MEPEHHE YHEPTUN YACTHIIBI 110 TOP MO3ZHOMY IyTH (110 (hoTorpadusiM).
3. U3mepenne paanoakTHBHOTO oHA.

IMoBTOPUTENBHO-00001IAO M MOAYJIb

[ToBTOpUTEIEHO-0000IAOIINI MOTYIIb TIPEIHA3HAYCH ISl CHCTEMATU3AIUKA U 0000IIECHUS PEAMETHOTO
COJICPKaHUS U OIBITA JEATCIILHOCTH, TPHOOPETEHHOTO MPU U3YYSHUH BCETO Kypca (PU3UKH, a TAKKE JIIS
noAroToBku kK OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHY Mo (pu3uke A 00ydaroiuxcsi, BHIOPABIINX 3TOT
y4eOHBIN peIMeT.

[Ipu n3yyeHun JaHHOTO MOAYJISL PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI IEATEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CIIEUnBAETCS JOCTUKEHHE MTPEAMETHBIX U METANPEAMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB
o0yueHus1, GOPMUPYETCS €CTECTBEHHO-HAYYHAS TPAMOTHOCTh: OCBOCHUE HAYYHBIX METO/IOB UCCIICIOBAHMS
SIBIICHU TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSICHATH PU3NICCKUE SIBIICHUS, TPUMCHSIS
[IOJIy4YCHHBIE 3HAHUSA, PELIATh 3a/1a4M, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHATIBHO ESITENBHOCTHBIN XapaKTep JAaHHOTO pa3esa peain3yeTcs 3a CYET TOTO, YTO yUYaIUECs
BBIIOJHAIOT 3aaHWsA, B KOTOPBIX UM IIPCAJIaracTcCs:

— Ha OCHOBE TOJIYYCHHBIX 3HAHHUM pacliO3HABaTh U HAYYHO OOBSICHATH (PU3UUECKUE SIBJICHUS B
OKpY’Kalolllel MPUpOJIe U MOBCETHEBHON KU3HH;

— HCIOJIB30BAaTh HAYYHBIC METO/IbI UCCIICAOBAHUA (1)I/I3I/I‘-ICCKI/IX $IBJ'I€HI/II71, B TOM YHUCJIC IJId ITPOBEPKU
THUIIOTE3 U MOJTYUYCHUA TCOPCTUICCKHUX BBIBOOOB,

— OOBACHATH HAayYYHBIC OCHOBBI HanOoee BaXKHBIX Z[OCTI/DKCHI/II\/'I COBpPECMCHHBIX TGXHOJ'IOFI/II\/'I,
HaImpuMmep, MpakTUICCKOro UCIOJIb30BaHUA PA3JIMYHBIX KCTOYHUKOB SHCPIru Ha OCHOBC 3aKOHA IIPC
-BpalliICHUA U COXPAHCHUA BCEX U3BCCTHBIX BUAOB OHCPIUH.

Kaxcz[aﬂ N3 TCM OAHHOTO pa3aeciia BKIIIOYaCT SKCIICPUMCECHTAJIbBHOC UCCIICTOBAHUC O606H.I3IOH.I€FO
XapaxkTepa. Pazgen 3aBCpIIacTCA NPOBCACHUCM JUAarHOCTUYECKOM M OLIEHOYHOM pa6OTLI 3a KypcC OCHOBHOM
IIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

Wzyudenne ¢usuku B 9 Ki1acce HAMpaBICHO HA JTOCTHKEHHE 00yJarOIIUMHUCS TMYHOCTHBIX,
METAaINpeIMETHBIX U MPEJIMETHBIX PE3Y/IbTaTOB OCBOECHHS YU€OHOI0 IpeaAMeTa.

JIMUHOCTHBIE PE3YJIbTATHBI
Ilampuomuueckoe éocnumanue:
— TMpOSABIIEHUE UHTEPECca K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3MUECKON HAYKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX (DU3UKOB.

I'pasicoanckoe u 0yxo6Ho-npascmeenHoe 60CRUmMAanUe:
— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKAE€HUH OOIECTBEHHO-3HAUYMMBIX U ATUYECKUX IpoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (HU3UKY;

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

Icmemuueckoe eocnumanue:
— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3NUECKOIN HAYKU: €€ rapMOHUYHOTrO MOCTPOEHUS, CTPOrOCTH,

TOYHOCTH, TaKOHUYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (PU3MYECKOI HAYKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAXKHENIIEH COCTABIISIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENBCKON e TENbHOCTH.

Dopmuposanue Kyabmypolt 300p06ba U IMOUUOHATNLHO20 D1AZONONYUUA:
— OCO3HAaHME LIEHHOCTU O€30M1acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
Ba)XHOCTH IPaBWJI 0€30MacHOr0 MOBEJACHUS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AJIEKTPHUUECKUM U TETJIOBBIM
000pyJJOBaHUEM B JIOMAIIHUX YCIOBHSX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢ocnumanue:
— aKTUBHOE YJacTHe B PEUICHUH MPAKTUUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJOTUYECKOW M COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UYECKHUX 3HA

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

IKonozuueckoe eocnumanue:
— OpHUEHTaIUs Ha IPUMEeHEeHHEe (PU3NUECKUX 3HAHUH JIJIs pelIeHus 3a/1a4 B 00JIaCTH OKpYyKarolen
Cpenbl, IUIAHUPOBAHUS MIOCTYIIKOB U OIIEHKH UX BO3MOYHBIX ITOCJIEICTBHM JIUIS1 OKPYKAFOIIEH

Cpelbl;— OCO3HaHUE TJIO0AJIBHOIO XapakTepa HKOJOTHYECKUX MPOOJIeM M IyTeH UX peleHHs.

Aoanmayusa odyuarouie2o0ca K UIMEHANUWUMCA YCA08UAM COUUATbHOU U RPUPOOHOIL CPedbl:—
MOTPEOHOCTH BO B3aMMOICHCTBHUH MPHU BBHITTOJTHEHHH HCCIICIOBAHUNA U TTPOCKTOB (YU3UIECKOM
HANPAaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;

— TMOBBILIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO NEATETbHOCTh;

— MOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHH, B TOM yuciie GOpMyIHpOBaTh UJI€U, TOHSATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

— TUIAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIIATH B3AaUMOCBSI3U IPUPOJIBI, 00IIECTBA M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (PU3NYECKUX 3HAHUH;

— OIICHKA CBOMX JICHCTBUII ¢ y4ETOM BIUSHUS Ha OKPYXKAIOUIYIO CPEy, BO3MOKHBIX TTI00aTbHBIX

OCJICICTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI
YHuBepcaabHble TO3HABATENIbHbIC IEHCTBUS
bazoevie nocuueckue oeiicmeus:
— BBIABJIATH M XapaKTePU30BaTh CYIIICCTBCHHBIC MPU3HAKN OOBEKTOB (SIBIICHUH ),
— yCTaHaBIUBAaTh CYIIECTBEHHBINH MPU3HAK KIacCU(PHUKAIN, OCHOBaHHUS JIJIsl 000OIIEHUS U CPABHEHUS;
— BBISBJISATH 32aKOHOMEPHOCTHU U MPOTUBOPEYUS B paCCMAaTPUBAEMBIX (DaKTax, TaHHBIX U HAOIIOACHUSX,
OTHOCSIIIUXCS K (PU3HUYECKUM SBIICHUSIM;
— BBIABJIATH MPUIMHHO-CIICACTBCHHBIC CBS3H TP U3yYCHUH (PU3NICCKUX SBICHUI H MTPOIIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BaHUEM JACTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHI, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSITEIILHO BBIOMPATH CITOCOO perieHus yaeOHou hru3ndeckoi 3aaun (CpaBHEHNE HECKOJIBKUX
BapHAHTOB PEIEHUS, BBIOOP HarboJiee MOIXOSMIIETO ¢ yYETOM CaMOCTOSITENIbHO BBIICTICHHBIX

KpUTEPUEB).

Bba3zoevle uccneoosamenvckue oeiicmeus:
— HCTOJB30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
— TMPOBOAUTH MO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXKHBIN (Pr3nUecKuii
SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNUE (DHU3NYECKOTO SIBJICHHUS;
— OILIGHUBATh Ha MPUMEHUMOCTh M IOCTOBEPHOCTh HH(OPMAIIHIO, TOTYYEHHYIO B X0/I€ UCCIICTOBAHUS
WJTH DKCTIEPUMEHTA;
— CaMOCTOSITENBHO (POPMYIIHMPOBATH 0OOOIIECHUS U BHIBOBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIIOJIEHUS, OIBITA, HCCIICTOBAHMS;
— MPOTHO3UPOBATH BO3MOXKHOE JabHEHIIeEe pa3BUTHE (HU3UIECKUX MPOIECCOB, a TAKKE BBIJIBUTAThH

MMPEATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Paboma c ungpopmavueri:
— MPUMEHSTh pa3jINYHble METO/Ibl, HHCTPYMEHTHI U 3allpOChI NP MOUCKE U 0TOOpe HHPOPMAIIH UITU
JAHHBIX C YUETOM MPEATIOKEHHOM yueOHOM pu3nueckoit 3a1auu;
— aHaJIM3UPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMAIIUIO PA3TUYHBIX BUJIOB U POpPM
IpeJICTaBICHHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY IpeAcTaBIeHU HHPOPMALIUU U WILTIOCTPUPOBATD

pelaeMble 3a/1a4H HECIIOKHBIMU CXEMaMH, AUarpaMMaMiy, HHOHM rpadukoil 1 uX KOMOMHAITUSMH.

YHuBepcanbHble KOMMYHUKAaTUBHBIE JEHCTBUS



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJlbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYK1aeMOI TeMBI U BBICKA3bIBaTh UJICH, HAIICJICHHbIE Ha DELICHHE 33Jau U
HoJIepKaHue OJ1aroKenaTeIbHOCTH OOIICHHS;

— COIIOCTaBJISATh CBOM CYXKJIEHUS C CY>KICHHUSIMU JAPYTUX YYaCTHUKOB JUAOra, OOHapyKUBATh
pa3inyure U CXOJICTBO MO3UIINIA; BEIPaKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenpHocms (COmpyoOHU4eCcmeo):

— TIOHUMATh U HCIIOJIB30BaTh MIPEUMYIIECTBA KOMAHHON ¥ WHAMBHYaIbHON paOOTHI IIPU PEIICHUH
KOHKPETHON (PU3UUYECKON MPOOIEMEI;

— IPUHUMATb LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHNU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacapeaciisaiTb poJju, O6CY)I(I[8.TB IMPOLECChI U PE3YJIbTAThBL COBMECTHOM pa6OTBI; 0606IHaTL MHCHUA
HECKOJIBKHUX HIO,HGI;'I;

— BBIIIOJHATH CBOKO 4aCThb pa6OTH, AOCTHUTasd KaUCCTBCHHOI'O PE3YyJibTaTa 11O CBOEMY HAIIPABJIICHUIO U
KOOpAUHUDPYAI CBOU JEUCTBUS C APYruMH 4JICHAMH KOMaH/bI;

— OICHUBATh KAa4€CTBO CBOCT'O BKJIaJa B 06HII/II\/JI IMPOAYKT I10 KPUTCPHUAM, CAMOCTOATCIIBHO
C(l)OpMy.]'H/IpOBaHHBIM Y4aCTHUKaMH BSaHMOﬂeﬁCTBHH.

yHI/IBepcaHBHLIC PCTYJIATUBHBIC ,HeﬁCTBHH
Camoopzauus'auu}l:

— BBIABJIATH MPOOTIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOMINX AJIs pelieHus: PU3NIECKUX
3HAHHI;

— OPHEHTUPOBATHCS B PA3TUYHBIX MOAX0aX NPUHATHS pelieHUH (MHIUBUyaIbHOE, IPHUHSITHE
pellIeHts B IpyIe, IPUHATUE PEIIeHUH IpymIoi);

— CaAMOCTOSATCIIBHO COCTABJIATH AJITOPUTM PCUICHUA (bHBquCKOﬁ 3aJa4uu WJIM I1JIaHa UCCIICA0OBaHUs C

y4ETOM HUMEIOLIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpesiaraeMbie
BapUaHThIl pEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyiaraTh IJIaH e€ N3MEHEHHUS;

— OOBSICHATH MPUYMHBI JOCTHXKEHHS (HEIOCTUKEHUS) PE3yIbTATOB JIEATENILHOCTH, 1aBaTh OLIEHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTB KOPPCKTUBLI B ACATCIBHOCTD (B TOM YHCJIC B XO/ BBIITOJTHCHUA (pI/ISI/IquKOFO HCCICA0OBaHUsA
NN npoeKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, N3MCHUBIINXCA chyauHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHUKIIIHNX pr,[[HOCTGﬁ;

— OLCHUBATb COOTBETCTBHUEC PE3YyJIbTaTa LEJIN U YCIOBUAM.
3M0l(ll0HaJleblﬁ UHmesliekm:

— CTaBUTh ce0s HAa MECTO JAPYroro YeloBeKa B X0Jie CIIopa WK AUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ipunamue cedn u opyzux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHUH (PU3MUECKUX 3aja4u WU B YTBEP)KJICHHUIX Ha
Hay4HbIE TEMBI U TAKOE XK€ IIPABO IPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

ITpeameTHbIe pe3ynbTaThl HAa 6a30BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YHAIOLTUXCSI
YMCHMM:

— HCIOJIb30BaTh MOHATHA: CUCTEMA OTCUETa, MaTepuaibHasi TOUKa, TPACKTOPHS, OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKEHUs, nepopmanus (yrnpyras, miacTu4eckas), TpeHue, IEHTPOCTPEMHUTENIbHOE
YCKOpPEHUE, HEBECOMOCTD U MEPETPy3KH; LICHTP TSHKECTH; a0COIIOTHO TBEPIOE TEO, EHTP TAKECTH
TBEPOTO Tella, PABHOBECUE; MEXAaHUYECKHE KOJICOAHUS M BOJIHBI, 3BYK, UH()PA3BYK U yIbTPA3BYK;
AIIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTpPHI UCIYCKAHUS U TIOTJIONICHHUSI; anb(a, 6eTa U raMMa-u3IydeHHs], U30TOIIbI, siIepHas SHEPTeTHKA;

— pa3nuuaTh SABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE JIBUKEHHE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE MTa/IeHUE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKpPY’KHOCTH, B3aUMOJIECTBUE TeJl, PEaKTUBHOE JIBI)KEHUE, KOJIEOaTEIbHOE IBUKEHHE (3aTyXalolue U
BBIHY’K/JICHHbIE KOJIe€0aHUs), pE30HAHC, BOJIHOBOE JIBUYKEHHE, OTPaKEHHE 3ByKa, IPSIMOJIMHEITHOE
pacrpocTpaHeHue, OTPAKEHHUE U NIPEIOMIICHHE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasiioskeHue 6esIoro cBeTa B CHEKTP U CIOKEHHE CIEKTPaIbHbIX [IBETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAsl PaIM0AKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOI0 CIIEKTPa U3JIyUY€HUs1) MO OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX AaHHOE (PU3NYECKOE SIBIICHUE;

— Ppacmo3HaBaTh MPOSBICHUE HM3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOLIEM MUpPE (B TOM YHUCIIe
(du3uUeckre sIBIEHUS B IPUPOJIe: MPUIIMBBI U OTJIMBBI, IBMKeHUE MaHeT COTHEUHOW CUCTEMBI,
PEaKTHUBHOE JIBU)KEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHHUE,
ceiicMuyeckue BOJHBI, IIyHAMH, 3XO0, I[BETA Tell, ONTUYECKHUE SABJICHUS B IPUPOAE, OMOJIOTHYECKOE
NefiCTBUE BUIMMOTO, YIbTPa(ruoJIETOBOTO U PEHTTEHOBCKOTO U3JIyUYE€HU; €CTECTBEHHbII
paTMOaKTUBHBINA (POH, KOCMUYECKHUE JIYUH, paIMOAKTUBHOE U3ITy4YeHHE IPUPOAHBIX MIUHEPAJIOB,;
JefiCTBUE paJMOAKTUBHBIX U3JIyYEHUN Ha OPraHU3M YeJIOBEKa), IPU ATOM NEPEBOAUTH MPAKTUYECKYIO
3aJauy B yUeOHYIO, BBACIATH CYILIECTBEHHbIE CBOWCTBA/MPU3HAKY (DPU3NUYECKUX SIBICHUI,

— OMNMCHIBATh U3YUEHHBIE CBOICTBA TEN U (PU3NUECKUE SABJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTh Tella PY HEPaBHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IEpeMEIlIeHuE,
IyTh, YTJIOBasi CKOPOCTh, CUJIA TPEHUS, CHUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
naJieHus], BeC Teja, UMIYJIbC Tella, UMITYJIbC CUJIbI, MEXaHW4YecKas padoTa U MOIIHOCTh, TOTEHIUAIbHAS
SHEPIHs Tella, HOJHIATOrO HaJl TOBEPXHOCTHIO 3€MJIM, IOTCHIIMAJIbHASI SHEPTUS CKATOW MPYKUHBI,
KUHETHYECKasi SHEPTHsl, OJTHAsI MEXaHWYeCKask SHEPTUs, MEPHOJ] U 4acTOTa KoJeOaHH, JJTMHA BOJIHBL,
IPOMKOCTbH 3BYKa M BbICOTA TOHA, CKOPOCTh CBETA, [T0Ka3aTes b MPEIOMIICHHSI CPEIbl); IPU OMKUCAHUI
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, 0003HAUCHHS U €IUHHIIBI
bu3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaMKU N3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUMH;

— XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHHS U MPOLIECCHI, UCTIONB3YS 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLUIT CYNIEPIIO3UIIMU CUJT, TPUHIIUIT OTHOCUTEIbHOCTH
lanunes, 3akonsl HptoTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPaKEHUS U IPEJIOMIICHHS CBETA,
3aKOHBI COXPAHEHUS 3apsA0BOT0 M MAaCCOBOT'O YMCEN MPH SIICPHBIX PEAKIMIX; P 3TOM J1aBaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIUCHIBAaTh €T0 MaTEMaTHUECKOE BhIPAXKECHHE,



— 00BSACHATH (PM3MUYECKHE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH IPUUMHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH 00BSIC
-HEHUE U3 2—3 JIOTUYECKUX IIaroB C ONMOPON Ha 2—3 M3YUYCHHBIX CBOMCTBA (DM3UUYECKUX SIBJICHUM,
buznyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pelaTh pacy€THbIE 3a7a4uu (ONUparoIIUecs Ha CUCTEMY U3 2— 3 ypaBHEHUI1), UCIIOJIb3Ys 3aKOHBI U
(dopMyIbl, cBA3bIBaIOIINE (GU3NUYECKUE BEJIMUMHBL: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3aIUChIBATh
KpaTKoe YCIIOBHE, BBISIBIIATH HEIOCTAIONINE WIIM H30BITOYHBIC JaHHbIE, BRIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOIMMBIE JIJIsl pEIICHUS, TPOBOAUTH PACUETHl M OIICHUBATh PEATUCTUYHOCTH ITOIYYEHHOTO
3Ha4YeHUs1 GU3NUECKOM BETMUUHBL;

— pacino3HaBaTb HpO6JIeMbI, KOTOPBIC MOKHO PCIIWTDH IIPU ITOMOIIH CI)I/I3I/ILICCKI/IX MCTOOOB; UCITIOJIB3YA
OIMMCAHUE UCCIICAOBAHMs, BEIACIIATE IIPOBEPACMOEC IPEATIIOJIIONKCHNE, OLICHUBATH ITPABUJIBHOCTD IIOPAAKA
IIPOBEACHUA UCCIICA0BAHN, ACIaTh BhIBOAbI, MHTCPIIPETUPOBATHL PE3YJIbTAThI Ha6J'IIO,Z[eHI/H71 " OIIBITOB;,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX ABJICHUIN WM (U3NYECKUX CBOMCTB Tell (M3yuyeHue
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMsI SHEPTUHU; 3aBUCUMOCTb [IEpUO/1a KoseOaHui
IPYKUHHOI'O MasiTHUKAa OT Macchl I'py3a M JKECTKOCTH IPYXKUHBI U HE3aBUCUMOCTb OT aMILJIUTY/bI
MaJIbIX KoJieOaHuil; MPsIMOIMHENHOE paclpoCTpaHEHUE CBETa, pas3jiokeHHe Oenoro caeTa B
CIIEKTp; M3YYCHHE CBOMCTB M300paKE€HHsI B IUIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs IpeaMETa B
cobuparonieit 1nH3e; HabIr01eHUE CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3JIy4YEHUS): CAMOCTOSTEIbHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOIO HAOOpa 000PyYA0BaHMS; OIMCHIBATh X0/ OMbITA U €T0
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

— TPOBOJHTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeNeNsis CpeJHee 3HaUCHNE
u3MepsieMol Benu4MHbI ((PoKycHOe paccTosiHUE coOMparoleil IMH3bI); 000CHOBBIBATH BHIOOD criocoda
U3MEPEHUs/U3MEPUTENIBHOTO TPUOopa;

— MPOBOAUTH UCCICIOBAHUC 3aBUCHUMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJIIMYHMH C UCITIOJIB30BaHUEM NIPAMBIX
I/I3MCpCHI/II\/'I (SaBI/ICI/IMOCTL IIyTU OT BPEMCHU IIPpHU PABHOYCKOPCHHOM JIBUKCHUU 0e3 HavaJIbHOM CKO
-pOCTH; II€pHUOaa KOoJICOAHHMI MaTEMaTHUYSCKOI'0 MasITHHUKA OT JJIMHBI HUTU, 3aBUCUMOCTH yTJIa
OTpaXCHUSA CBETA OT yIJjia MaACHWA U yrjia MPCJIOMIICHUA OT yTIiia HaI[eHI/ISI)I IJIaHUPOBATH UCCIICAO
-BaHHUC, CaMOCTOATCIIbHO CO6I/IpaTL YCTAaHOBKY, q)HKCI/IPOBaTL PE3YyIbTaThI HOqueHHOﬁ 3aBUCHUMOCTH
(1)I/I3I/I‘I€CKI/IX BCJIMYHMH B BUJIC Ta6J'II/III n Fpa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA,

— MPOBOJUTH KOCBEHHbIE U3MepEHUs (PU3NUECKUX BEJIMYHMH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Tella U
PaBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHHE CBOOOAHOIO MaJACHUSI, KECTKOCTh MPYKUHBI, KO3)PUIHEHT
TPEHUSI CKOJIbKEHMs, MeXaHudeckas pabdoTa M MOIIHOCTh, YaCTOTa U MepHo/] KoJeOaHHi
MaTeMaTHYECKOT0 U MPY>KUHHOTO MasTHUKOB, ONITUYECKAasl CUJIa COOMpAIOIIeH JINH3bI, PaIHOaKTUBHBIN
(GoH): mIaHUPOBATH U3MEPEHHSI; COOUPATH IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHITH U3MEPEHUS,
cienys NpeaJIoKEHHON MHCTPYKIIMH; BBIUNCIIATh 3HAYEHHUE BEJINYMHBI M aHAIU3UPOBATh MOJyYCHHBIE
pe3yabTaThl C Y4ETOM 3aJaHHOU MTOTPEITHOCTH U3MEPEHUH;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

— pasnuyaTh OCHOBHBIC MPU3HAKU W3YUCHHBIX (DU3UYECKUX MOJICNICH: MaTepuaibHas TOUKa,
a0COJTIOTHO TBEPJI0€ TEJI0, TOYCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAsI JIMH3A, IUIAaHEeTapHast MOJIENIb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO SI/Ipa;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOi
Ha MX ONHCaHUsA (B TOM YHCIIE: CHUAOMETP, JATYUKHU MOJIOKEHUS, pACCTOSIHUS U YCKOPEHHU S, paKeTa,
9X0JI0T, OYKH, IEPUCKOI, oToanmapaT, ONTHYECKHE CBETOBOIbI, CIEKTPOCKOII, 103UMETp, KaMepa



BuiibcoHa), MCToNb3ys 3HAHUS O CBOMCTBAX (PM3MUECKHX SBJICHUH U HEOOXOUMBIE (PU3UICCKHE
3aKOHOMEPHOCTH;

— HMCIIOJIB30BATh CXEMbI U CXCMATUYHBIC PUCYHKH NU3YUYCHHBIX TCXHUYCCKUX YCTPOﬁCTB,
HN3MCPUTECIIBHBIX HpI/I60p0B N TEXHOJIOTHYCCKUX IIPOUECCCOB IIPU PCIICHUN y‘IeGHO'HpaKTI/ILIeCKI/IX 3aJa4,
OINTUYCCKUEC CXEMBI IJIs ITIOCTPOCHUA H306pa)K€HHI>1 B IIJIOCKOM 3€pKaji€ U CO6HpaIOHlCI>'I JIMH3E,

— MPUBOJUTH MPUMEPHI/HAXOIUTh HH(POPMAIIHIO O IPUMEPaX MPAKTUISCKOTO UCIIOJIb30BAHUS
buznyecKux 3HaAHUI B MOBCEIHEBHOM JKU3HU ISl oOecrieueHus: 0e30MacHOCTH ITpU 0OpaIieHuu ¢ pudo
-paMU U TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAaHEHUS 370POBbs U COOIIOICHHS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH Cpee;

— OCYIIECTBIISATh MOUCK HHPOpMAINK (PU3NUECKOTO CoJIepKaHus B ceTH MIHTepHeT, CaMOCTOSTEIbHO
dbopMynupys MOUCKOBBIN 3aMIPOC, HAXOAUTh MYTH ONpPEACIECHUS JOCTOBEPHOCTH MOIY4YEHHOM
uH(pOpMaIlMK Ha OCHOBE UMEIOIIUXCS 3HAHUM U JOMOJIHUTENbHBIX HCTOUHUKOB;

— HCIIOJIB30BAaTh MPH BHITIOTHEHUH YI€OHBIX 33JJaHUN HAYIHO-TIOMYIISIPHYIO JIUTEPATYPy (PU3HIECKOTO
COJIepKaHus, CIIPAaBOYHbBIC MaTEPHUAJIb, pecypcsl cetu IHTepHeT; BIageTh NpuéMamMmu
KOHCIIEKTUPOBAHU TEKCTa, peoOpa3oBanus HH(POPMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIECHHSI HA OCHOBE MH(POPMAILIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOTO COJIEPHKAHUS, IyOJIUYHO MPEJICTABIATh PE3yJbTaThl IPOEKTHON
WJIM MCCIIEIOBATENBCKOM AEATENBHOCTH; IIPYU TOM I'PaMOTHO MCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anrnapar u3y4yaemoro pasjena GU3uKy U CONMPOBOXKIATh BHICTYIUICHHUE MTPE3EHTALEN ¢ yUETOM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HaumenoBanmue KonyecrBo yacoB Jlata | Buabl 1eATeIbHOCTH Buasl, JekTponHble (LUppoBLIE)
/1| pa3iejioB U TeM BCer | KOHTPOJIb| mpaKkTHye | H3Y4eH ¢dopm oOpa3oBaTe/bHbIE pecypchbl
POrPAMMBI 0 luiea crua us bl
Pasgen 1. Mexannueckue siBJIeHUSA
1.1.| Mexanuueckoe 10 |1 2 Ananu3 1 00CyKAeHHE Pa3INyHbIX IPUMEPOB VYeruwiit | https://www.yaklass.ru/p/fizika/
JABHKEHHE H MexaHn4ecKoroaBmkenus; OOCyKIeHHE TPaHUI | OIIPOC; 9-klass/zakony-dvizheniia-tel-
CIoco0bI ero IIPUMEHUMOCTH MOJIEIN «MaTepuanbHasTouka»; | Kontpoms | 0snovy-kinematiki-12594
ONMMCaHUS Onucanue MEXaHUUECKOTO JBUKCHUS Has https://videouroki.net/
Pa3IMYHBIMU pabora;
crnocobaMu(ypaBHeHue, TabnIa, rpauk); Jlaboparo
AHanu3 KU3HEHHbIX CUTYalMid, B KOTOPBIX pHai
MPOSIBISAETCS OTHOCUTENBHOCTh MEXAHUYECKOTO pabota;

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

Ha6monenne u 00CykIeHHUE OMBITOB C
JBIDKCHUEM TeJa TIPH

YMEHbBILIECHUU BIUSHUS APYTHX TEI,
HPEMSTCTBYIOMINX JBHKEHUIO;

Amnanu3 tekcra ["anunes ¢ onucanueM
MBICJIEHHOT'0 SKCIIEPUMEHTa, 000CHOBBIBAIOIIETO
3aKOH WHEPIINH; BBIIOJHEHUE 33aJJaHUH 110 TEKCTY
(CMBICTIOBOE UTEHHE);

OO6cyk/1eHre BO3MOKHOCTH BBITIOJIHCHUS 3aKOHA
MHEPLUU B Pa3IUUHBIX CUCTEMAX OTCUETA;
Habnronenue u o0cyxIeHHEe MEXaHUIECKUX
ABIICHUH, IPOMCXOJAIINX 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

3aBUCHMOCTh YCKOPCHHUS TeJa OT IPUIIOKCHHOM K
HEMY CUJIbI U MaCChI T€Na;

AnHanu3 u 00bSICHEHUE SIBICHUH C
UCIIONIb30BaHUEM BTOPOTo 3aKkoHa Hei0TOHA,
Pemenwne 3a/1a4 ¢ HCMOIB30BAHHUEM BTOPOTO
3akoHa HpI0TOHA M MTpaBuIIa CIOKEHUS CUIT,;
Omnpenenenne KECTKOCTH MPYKUHBI;

AHanu3 cuTyarmii, B KOTOPbIX HaOIF0Iat0TCS
ynpyrue nedpopmanum, U ux 00bsICHEHHE C
UCIOJIb30BaHNEM 3aKoHa ['yKa;

Pemenue 3a1a4 ¢ ucnonp3oBaHueM 3akoHa ['yka;
HccnenoBanue 3aBUCMOCTH CHJTBI TPEHHUS
CKOJIBKEHHUS OT CHJIBI

HonManeHoro narnedus QOcviknenue

VYcrHbIM
Ompoc;
KonTposas
Has
pabora;
Jlabopato
pHas
pabora;

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




1.3.| 3akoHBbI 10 |1 1 Ha6monenue u 00CykIeHNE OTBITOB, Veruwiii | https://lwww.yaklass.ru/p/fizika/
COXpaHeHUsI JIEMOHCTPHPYIOIINX TIepeIady UMITyIbCca IIPU 01poc; 9-klass/zakony-dvizheniia-tel-
B3aMMO/ICUCTBUY Tell, 3aKOH COXPaHCHUS KonTtpos | 0snovy-kinematiki-12594
MMITYJIbCA IIPU a0COIOTHO YIPYTOM U HEYNPYTroM | Hast
B3aUMOJICHCTBHH TEII; pabora;
AHanu3 cuTyalui B OKpYKaroulei Ku3HU ¢ Jlaboparo
HCIIOJIb30BaHUEM 3aKOHA COXpAaHEHUs UMITyIbca; | PHAA
Pacnio3naBanue siIBICHUS pEaKTUBHOTO JIBUKCHUS paboTa;
B ipupojie u texuuke (MC — Ouomnorus);
[IprMeHeHre 3aK0Ha COXPAHEHUS UMITYJIbCa JUTS
pacuéra pe3yJIbTaToB B3aMMOJICHCTBUS Tell (Ha
prMepax HEyMpyroro B3auMOACHCTBYS,
yIPYroro NEeHTPaIbHOTO B3aUMOACHCTBUS IBYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX HETIOJBUKHO);
Pemenue 3a/1a4 ¢ UCMOIb30BAaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCa;
Ornpenenenre pabOThl CHIIBI YIIPYTOCTH TIPH
Hroro no pazueny 40
Paszzen 2. Mexannueckue KoJ1e0aHUSA M BOJTHBI
2.1.| Mexanuueckue 7 |0 2 ; VYerubrid | https://www.yaklass.ru/p/fizika/9-
KoJ1e0anus Hab6mronenue KonebaHuii o J€HCTBUEM CHII ompoc; klass/mekhanicheskie-kolebaniia-
TSOHKECTH M YIIPYTOCTH U 00HapykeHue moaoousix | [Tucement| zvukovye-volny-18755
KOJIe0aHWIi B OKPYIKAIOLIEM MHUE; 1317
Awnanu3 xonebaHuii Tpy3a Ha HUTH U Ha TIPY)KUHE. | KOHTPOJIb;
Ornpenenenye 4acTOThl KoaeOaHuii Jlaboparo
MaTeMaTHYECKOTO U TPYKUHHOTO MasTHUKOB, pHas
Ha6oenue n 00bsICHEHHE ABJICHHS pe30HaHca; | padora;

HccnenoBanue 3aBUCMOCTH TepHO/ia KoJdeOaHui
MOJIBEIIEHHOTO K HUTH T'Py3a OT JJIUHBI HUTH;
[TpoBepka He3aBUCUMOCTH Nepuoa KonebaHuit




2.2.| Mexannueckue 8 |1 0 OOHapyKeHHE U aHAJIN3 BOJIHOBBIX SBICHUH B Vernnid | https://www.yaklass.ru/p/fizika/9-
BOJIHBI. 3BYK oKpy:KkaromeM mupe; Habmroaenue OIpoc; klass/mekhanicheskie-kolebaniia-
pacipoCcTpaHeHus: MPOJOJIbHBIX U TIONEPEUHBIX Konrpon | zvukovye-volny-18755
BOJIH (Ha MOJZIENN) U OOHapyKeHHe bHasl
QHAJIOTHYHBIX BUIOB BOJH B MPHUPOJIE (3BYK, pabora;
BOJISIHBIE BOJIHBI);
Brrunciienne JUIMHBI BOJHBI M CKOPOCTH
pacripoCTpaHEeHUS 3BYKOBBIX BOJIH;
DKCIEepUMEHTAIBHOE OTPEJICIICHUE TPAHUI
. e s v eve e ey ven el .
Htoro mo pazueny 15
Paznen 3. DJIeKTPOMArHUTHOE M0JI€ H 3JIEKTPOMATHUTHBIE BOJTHBI
3.1.9nekrpomarnuto |6 |1 1 [TocTpoenue paccyskaeHuii, obocHoBbIBatomux | YerHbiid | https://www.yaklass.ru/p
e moJie u B3aUMOCBSI3b O1poc; [fizika/9-
IJIE€KTPOMArHUTHBI 3JICKTPUYECKOT0 U MArHUTHOTO TOJICH; [Mucsmenn | klass/elektromagnitnoe-
€ BOJIHBI DKCNEPUMEHTAIILHOE U3yIEHHUE CBOMCTB 1517 pole-535026
3JIEKTPOMATHUTHBIX BOJIH (B TOM 4HCIIE C xontpons; | https://videouroki.net
MIOMOIIIbI0 MOOMIIBHOTO TeIe(OoHa); Kontpons
AHau3 peHTT€HOBCKMX CHUMKOB Hast
YEeJI0BEYECKOTO OPraHU3Ma,; pabora;
Hroro no pazaemny 6
Pasnen 4. CBeToBble sIBJICHHUS
4.1.| BakoubI 6 |0 0 HabmtoieHne onbIToB, 1EeMOHCTPHPYIOIIUX Yernwiit | https://lwww.yaklass.ru/p/fizika/8-
pacnpocTpaHeHus SIBJICHUE TIPSIMOJIMHEHHOTO PacpOCTPaHCHUS OTpoc; klass/izuchaem-svetovye-
cBeTa cBeTa (BO3HMKHOBEHHE TEHH M MOTyTeHH), n ux | [luckmen | iavleniia-131515
WHTEPIPETAINS C UCIIOIb30BAHUEM TTOHATHS HBIH
CBETOBOTO JIy4a; KOHTPOJ
OObsicHEHHE U MOJIEIUPOBAHHUE COJIHEUHOTO U b;

JYHHOTO 3aTMeHui; MccnenoBanue 3aBUCUMOCTH
yTia OTpakeHUsI CBETOBOTO Jy4a OT yria
MMaJICHNUS

N3y4yeHue cBOWCTB H300pakeHHs B TNIOCKOM
3epKae;

Hab6aronenre u 00bsICHEHNE OIBITOB 10

v
MATUIIAIIIIN INAANAZATITIITT D DATIINTAN 1L




4.2.| JIuusel n 6 |1 2 [Tony4yenue n300pakeHU# C MOMOIIIBIO Vernwiit | https://www.yaklass.ru/p/fizika/8-
ONTHYECKHE cobuparoIeil ¥ paccenBarONICH JIMH3; 01poc; klass/izuchaem-svetovye-
npuGopsI Onpenenenre POKyCHOTO PacCTOSHUS U KonTtpoas | iavleniia-131515
ONTHYECKON CHITBI COOMPAIOIIEH JTHH3HI, Hast
AHanu3 ycTpoicTBa U MPUHLIUTIA IEHCTBUS pabora;
HEKOTOPBIX ONTUYE CKUX MPHOOPOB: JIabopato
4.3.| Paznoxenue Gesoro| 3 |0 0 Hab0u1r01€H1E 110 pa3ioKeHuIo 0eoro ceera B Vet https://www.yaklass.ru/p/fizika/8-
CBETa B CHEKTP CIIEKTD; BIH klass/izuchaem-svetovye-
HabmtoieHne u 00bsICHEHHE OTIBITOB 110 ompoc iavleniia-131515
mamumemma Aamara cnora mno cmnaszerm cnara |
Wroro mo pazneny 15
Paszzen 5. KBanTtoBble IBJIeHUSA
5.1.| Mcnyckanue u 4 10 1 OO6c¢ysxaenue 1enu onsiToB Pesepdopaa mo Verunid | https://resh.edu.ru/subject/lesson/
MOIJIOLICHUE CBETA UCCIICIOBAaHMIO aTOMOB, BBIJIBH)KEHUE TUIIOTE3 O | OIPOC; 5909/start/48492/
aTOMOM BO3MOJKHBIX pe3yJIbTaTax OIBITOB B 3aBucuMoctu | [Tucsmenn | https://videouroki.net
OT MPE/I0JIaraeMoro CTpOSHHUS aTOMOB, Bl
GopMyIHpoBaHKEe BHIBOJOB U3 PE3yJIbTATOB KOHTPOJIb;
Ao Imans HaARnnarn
5.2.| CTpoenue 6 |0 0 OO6cyskIeHHE BO3MOXKHBIX THIIOTE3 O MOJEIIAX Veruwni  |https://resh.edu.ru/subject/lesson/58
aTOMHOTO siApa CTPOCHUS S/pa; Orpoc; 45/start/151635/
OrnpeienieHre cocTaBa sijep 1o 3aJaHHbIM Tectupora
MAaCCOBBIM U 3apsIIOBBIM YHCIIaM U 110 HHE,;
TIOJIOKEHHUIO B TIEPUOINYCCKON CHCTEME
anemeHToB (MC —xumus);
AHanu3 U3MEHEHUs COCTaBa spa U €ro
TIOJIOKEHUS B TIEPUOINYECKON CHCTEME TIPH &
panroakTuBHOCTU (MC — xuMus):
5.3.| SinepHble peakuun | 7 1 2 Pewrenne 3a1a4 ¢ MCIIONB30BAHUEM 3aKOHOB Vernsnii  |https://resh.edu.ru/subject/lesson/49
COXpaHEHHUS MACCOBBIX M 3aPsIOBBIX YKMCE Ha OTpoc; 18/start/48463/
ompeJesIeHe Pe3yabTaToB SIEPHBIX PEAKIIHIA; Kourtpois
AHAITM3 BO3MOKHOCTH HITH HEBO3MOKHOCTH Has
SJICPHON PEAKIINU; pabora;
Olixorrco Arramcos anano @man o CAAmEAADAIILALL HaAanara
Htoro no pazaeny 17

Pasgen 6. IloBTOPUTEILHO-00001IIAI0IIIHI MOAYJb




6.1.| Cucremaruszanus u | 9 0 BrinonHenne yueOHbIX 3aJaHuid, TPEOYIOMHX Vernsiii | https://phys-oge.sdamgia.ru
00001eHHE JIEMOHCTpAIUX OT1pOC;
NpeIMeTHOr o KOMIIETEHTHOCTEH, XapaKTepU3yOIIHX Tectuposa
cojep:KaHus 1 €CTECTBEHHOHAYYHYIO HHC,
ONBITA Jiesl TPaMOTHOCTb: - IPUMEHEHUS TIOTy4YSHHBIX 3HAHUH
-TeJIbHOCTH, ISl HAYYHOTO
NpuoOpeTéHHOT 0 00bsACHEHUS PU3MYECKUX SIBICHUN B
NpU U3YYeHUH OKPY’KarloIlel PUPOJIe ¥ IOBCEIHEB-HOM KU3HH,
BCEro Kypca a TaKXe BbIABICHUS GHU3MYECKUX OCHOB Dsjia

HToro no pazneny 9

OBIIEE 102 13

OTTMIATECATDN




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosnunuyecTBo 4yacos Hara Bunel,
n/n H3y4YeHHd | popMBbI
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUe
KOHTPOJIA
padoThI padoThI

1. | MexaHu4eckoe JIBIKEHUE. 1 0 0 YcTHBIN
PaBHOMEpHOE NpsAMOJIMHEITHOE OIIpOC;
JIBUKCHHE

2. Pemenne 3amaua Ha 1 0 0 VcTHbII
paBHOMEpHOE MPSMOJIUHEIHOE OIIpoC;
JBUKCHHE

3. | OTHOCHUTEIBHOCTD 1 0 0 YcrHbiit
MEXaHHYECKOTO JIBVKCHUS OIpoC;

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

Yckopenue.
PaBHOyCKOpeHHOE
MPSIMOJIMHEIHOE ABM)KECHUE

5. |Ilepemerenwue mpu 1 0 0 YcrHbiit
PaBHOYCKOPEHHOM OIIpoC;
MPSMOJIMHEHHOM JBVKCHUMU.

6. |JlaGoparopuas paboTa 1 0 1 JlaGopatopHas
"UccnenoBanue pabora;
PaBHOYCKOPEHHOTO JBMKCHUS
0e3 HayaIbHOM CKOpOCTH"

7. | CBoboaHOE TIajieHue. 1 0 1 YcTHBIH
JIBU>KeHHE C YCKOPEHHEM OTIpoc;
CBOOOJTHOTO TIAJICHUSI. JukTaHT;
JlabopaTopHas pabota JlaboparopHast
"N3mepeHne yCKOpEHHS pabora;
CcBOOOIHOTO ITageHuI"

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

9. Pemienus 3amau no teme 1 0 0 YcTHbI
"MexaHnyecKoe ABUKEHUE U OIpoc;
CHOCOOBI ero onucaHus" [TuceMeHHBIH

KOHTPOJIb;

10. |KoutponeHas pabora mo teme |1 1 0 KonrtponbHas
"MexaHH4YeCKO€e IBMKEHUE U pabora;
CHOCOOBI ero onucaHus"




11. |Ilepsslii 3axoH HproTOHA YcrHbIi
OTIpoC;

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

13. | Tpernii 3akoH Hprorona YcTHbIi

OIIpoC;

14. | PemeHnue 3ama4 Ha VcerHBIN
IIPUMEHEHHE 3aKOHOB OIIpoC;
Hprorona [TucbMeHHbIi

KOHTPOJIb;

15. | Cuuna ynpyroctu u 3akoH I'yka YcTHbIi

OIIpoC;

16. | JIaGoparopHas pabora Jlaboparopuas
"OmnpenesneHue KeCTKOCTH pabora;
MpYy>KUHBI"

17. | 3akoH BCEMUPHOTO TATOTCHHS. YcrHblid
Cua TsbrecTu Ompoc;

18. | Perenue 3a1a4 Ha JBHOKCHHE YcTHbIi
TeJ MO IEHCTBUEM CHITBI OTIpoC;
TSKECTH TectupoBanue;

19. | Bec temna. HeBecomocTh 1 YcTHbIi
MEeperpy3KHu. OT1poC;

20. | UC3. [lepBas kocMuYecKas Y CTHBIH
CKOpOCTb. OIIpoC;

21. | PemeHue 3a1a4 Ha VcTHBIIT
MIPUMEHEHHE 3aKOHA OIIpoC;
BCEMUPHOI'O TATOTEHUSA ITnceMeHHBIH

KOHTPOJIb;

22. | Cuna TpeHus Vel

OTIpoC;

23. |JlaboparopHas paboTa Jlaboparopnas
"Onpexnenenne kodPuimeHTa pabora;
TpeHus"

24. | PemeHue 337124 Ha JBUKCHUE Y cTHBIN
TeJ IIOJ NEUCTBUEM OITpOC;

HECKOJBKHX CHJI




25. | Pemienue 3a1a4 Ha JBUKCHUE Y cTHBIN
TEJ IIOJ NEUCTBUEM OIpoc;
HECKOJIbKMX CHII ITnceMeHHEBIN

KOHTPOJIb;

26. | PaBHOBecHE MaTEpUAIBHOM VYerubii
TOUYKH U a0COJIIOTHO TBEPIOTO OIIpoC;

Tela

27. | Pewenue 3ama4d Ha Y cTHBIN
MIPUMEHEHUE YCIIOBHMA OTpoc;
paBHOBECHS TEI [TuceMenHbIN

KOHTPOJIb;

28. | O6OOMmIAOIIHIA YPOK 110 TEME YcrHbIH
"MexaHn4ecKkue saBjacHus" O1poc;

29. | Pemenue 3amay 1o teme YcrHbIH
"MexaHnndeckue saBjaeHus" OIpoc;

30. | KonTposbHas pabora 1o teme KonrponsHast
"MexaHn4ecKkue aBjacHus" pabora;

31. | Umnynbc Tena. 3aKoH YcrHbII
COXpaHEHHUS UMITYJIbCa. OTpoc;

32. | PeakTHBHOE IBHKEHHE. VcTHBIH
Pertenne 3aga4 Ha OTIpoC;
[IPUMEHEHHE 3aKOHA IInceMeHHBIM
COXpaHEHUs UMITYJIhCa KOHTPOJIb;

33. | Mexanunueckas paboTa u VYcTHBIH
MOIIIHOCTE OTIpoC;

34. | Kuneruyeckas dJHEPIHUsl. VYcTHbIN
Teopema o KuHETHYECKOMH ompoc;
SHEPTUHU

35. | PaboTa CHIIBI TSDKECTH YcTHBIH

Ompoc;

36. | Pabota cuibl ynpyrocTu. Y CTHBIH
JIaGoparopHas paboTa OTIpOC;
"OnpeneneHue padoThl CUIIbI JlaGopatopHas
YIIPYTOCTH IPH MTOABEME pabora;

rpy3a ¢ UCIOJIb30BaHUEM
IIOABUXHOI'O 1 HEIIOABUXKHOT'O
OJIOKOB"




37. | Pemenue 3amay 1mo teme YcrHbI
"PaboTa u MmomHOCTR" ompoc;
[TucbmeHHbBIM
KOHTPOJIb;
38. | 3akoH coxpaHEHUs YHEPTUH. VYerubii
OIIpoC;

39. | Pemenue 3a1a4 o reme VYcTHBIH
"3aK0H cOXpaHEHUS OI1poC;
UMITyJIbCa. 3aKOH
COXPAHEHUS MEXAHUYECKOU
—

40. | O6o6ImaroIIuii YPOK 10 TEME KonTposnbnas
"3aKOHBI COXpaHCHUSA". pabora;
KonTponbhas padora

41. | KonebarenpHOE NBUKEHUE. VcTHBIT
Bennuunsel, OIpoc;
XapaKTEePU3YIOIINE
Kose0aTeNbHOE IBIKEHUE

42. | MareMaTu4ecKuii MasTHHK. VYcrHblit
JlaGopaTopHas pabota OTpoc;
"HccnenoBanue 3aBUCUMOCTH Jlaboparopuas
MepUO/ia U YaCTOTHI pabora;
KoJe0aHui HUTSIHOTO
MasATHHKA OT €T0 JIJTUHBI"

43. | IlpyXUHHBII MasTHUK. YcTHbIN
JlabopaTopHas pabota ompoc;
"UccnenoBanue 3aBUCUMOCTH Jlaboparopnas
Iepuoaa U YaCTOTEI pabora;
KoJ1e0aHui NPyKUHHOTO
MasTHHKA OT MacChl Tpy3a u
KECTKOCTHU IPYKHUHBL."

44. | Pemenue 3a1a4 1o Teme YcrHbI
"MareMaTH4ecKuii 1 OIpoc;
MpYKWHHBIA MasATHUK"

45. | 3aryxarormiue KoneOaHusl. YcTHBIH
BreinyxaeHHbIe KOeOaHus. OIIpoC;
Pesonanc JIMKTaHT;

46. | PemeHue 3a1a4 Ha Ycrubii
BBIYHCJICHUE XapaKTePUCTUK OTIpoC;

KOJIe0aTENHLHOTO ABMKEHUS.




47. | O6o0maronui ypoK 1mo TemMe VYcrHbii

"MexaHnnyeckue konedbaHus" OIIpoc;
[TnceMenHbIM
KOHTPOJIb;

48. | MexaHnuieckue BOJIHbBI. Buibl YcrHbI
BOJIH. OIIpoC;

49. | JlnuHa BOJHBL. YcrHbIi

OI1poC;

50. |PacmpocTtpaHeHue BOJH. YcTHBIH
Pemenue 3amau mo teme OI1poC;
"MexaHn4yecKue BOJHBI" [TuceMenHbIN

KOHTpOJIb;

51. | 3Byk. YcrHbII

OI1poC;

52. | BeicoTa, TeMOp u TPOMKOCTh Y CTHBIH
3ByKa. OTIpoC;

53. | PacnpocTtpaHeHue 3ByKa. YcrHblit
CkopocTb 3ByKa. OI1poC;

54. | O6o0mAIIHii YPOK 110 TeMEe VeIl
"KonebGanus u BOTHBI" OIpoc;

55. | KonTposbHas pabora 1o teme KonTponbHas
"MexaHnyeckue KoyueOaHus 1 pabora;
BOJIHBI"

56. | MaruutHOe mosie. MarHuTHas YcrHbii
uHaykuus. OnpeneneHue OIpoc;
HaIpaBJIEHUs MarHUTHOMN
WHJTYKIIAH.

57. | JleficTBHE MAarHUTHOTO TOJIS HA YcTHbI
MPOBOJHUK C TOKOM. 3aKOH OITpOC;
Awmmnepa. [IpaBuio nesoit [InceMeHHBIM
pYyKH. KOHTPOJIb;

58. | SIBieHue 3IEKTPOMArHUTHOM Jlaboparopnas
uHAyKuy. JlaboparopHas pabora;
pabota "3yueHue siBieHue
3JIEKTPOMATrHUTHOMN
UHIYyKIUN"

59. | DneKTpOMarHuTHOE TOJIe. VYcTHbIi
DNEKTPOMarHUTHHIE BOJIHBI OIIpoC;




60. |Hcmonb3oBanue Y CTHBIH
3JIEKTPOMArHUTHBIX BOJIH. OTIpoC;
[IIxana 31eKTpOMarHuTHBIX
BOJIH.

61. | O6o6maroImKii YPOK 0 TEME KonTponpHas
"DJIeKTPOMarHuTHOE MOJIE. pabora;
DNeKTpOMarHuTHbIE BOJHBI".

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

63. | 3aKOH MPSIMOTMHEHHOTO YcTHBIH
pacmpocTpaHeHHsI CBETa. OI1pOC;

64. | Orpaxenue cBera. 3aKOH YcTHBIHI
OTPaKCHHUS. OI1poC;

65. | ILmockoe 3epkaio. YcTHbBIH
[Toctpoenue nzodpaxeHus B OI1poC;
IUIOCKOM 3€pKaJe. [TuceMenHbII

KOHTPOJIb;

66. |IIpenomiieHue cBera. 3aKOH YcTHBIH
MIPETOMIICHUSI. OI1poC;

67. |Pemenue 3a1a4 Ha OTpaKCHUE YcTHbIN
U TIpeJIOMJICHHUE CBETA. OIIpOC;
ITonHoe oTpaxkeHue. IInceMeHHBIM

KOHTPOJIb;

68. | Jlunza, X011 JTydel B JIMH3E. YcTHbIN

OTIpoC;

69. |IloctpoeHue n300pakeHHs B JlaGoparopuas
nuH3e. JlabopaTtopHas pabota pabora;
"TTomyuenne n300pa>keHUs
MIOMOIIBIO COOMparoIIen
JIAH3b!"

70. | ®opmyna TOHKOH JTHUH3BI. Jlaboparopnas
JlabopaTopHas pabota pabora;
"IIpoBepka hopmMyibl TOHKOH
JUH3b!"

71. | Peurenue 3a/1a4 1o teme YcrHbIi
" " .
JIunza OIpoc;

[TnceMenHbIN

KOHTPOJIb;




72. | I'ma3 kak onruyeckas cucreMa VceTHBIN
OTIpocC;

73. | KonTposbHas pabora 1o Teme Konrponbnas
"T'eomeTrpuueckas onTuka" pabora;

74. | ucnepcus cBerta. YcTHbIi

OTpoc;

75. | UaTepdepenuus u auppakius Y CTHBIH

CBETA. OTpoc;
TectupoBanue;

76. | Habmromenue pa3ioxeHus VcerHBIN
0eJIoro CBETa B CIIEKTD. OTpoc;

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

78. |HWcmyckaHue U MOTIIONICHHE YcTHbBII
ceera atromoM. llocTynarsl OIIpOC;
bopa.

79. | JlaboparopHas paboTa Jlaboparopuas
"Hab:roieHre CILIOMIHBIX U pabora;
JIMHEWYaTBIX CIIEKTPOB
UCIycKaHus"

80. | OGoOmIarNIHii YPOK 110 TEME [TucbMeHHBII
"Ucmyckanue U MoryionieHue KOHTPOJIb;
cBeTa aToMaMu"

81. | PagmoakTuBHOCTH. Anbpda-, Y cTHBIIT
0eTa- ¥ raMMa-u3Ty4CHHUS OTIpoc;

82. | PamnoakTuBHBIE Y cTHBIN
MIPEeBPALICHUS. OTIpoC;

83. |3akoH paJnOaKTHBHOTO YcrHbI
pacnana. [lepruon OTIpOC;
roJtypacnaja.

84. | OtkpbITHE POTOHA U VYcTHbIi
HEUTpOHA. OIIPOC;

85. | Hykimonnast Mojiens sipa. Y cTHBIN

OTIpoC;

86. | Pemrenue 3a1a4 mo reMe VcTHBII
"Crpoenue saapa, OIpoC;
paarOaKTUBHBIE IInceMeHHEbIi
npeBpaiieHus" KOHTPOJIb;




87. | SlnepHble peakuuu YcTHbIl
OTIpoC;

88. | DHeprus cBs3U aTOMHBIX SIEP VYerubii
OIpOC;

89. | MHosumerpus. JlabopaTopHas Jlaboparopnas
pabota "U3mepenue pabora;
€CTECTBEHHOI'O
paauanuoHHoro ona
103uMeTpom”

90. | Peakuuu cuHTE3a U ACICHUS YcrHbli
anep. enenue sapa ypana. OI1poC;

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

92. | TepmosiiepHbIE pEaKIUH. YcrHbiit
O60061maronuii ypok 1o Teme OIIpOC;
"KBanToBbIC siBIICHHS"

93. | KontposbHas pabora 1o teme KonTponbHas
"KBaHTOBEIC sIBIICHUS" pabora;

94. |IloBropenue u 0600IICHHE YcTHBIH
Matepuaia Kypca. Tema OIpOC;
"MexaHu4eckoe ABUKEHUE U
CIOCOOBI €ro onucaHus"

95. |IloBTOpenue u 0600IICHNE YcTHbIH
Matepuaia Kkypca. Tema OIIpoC;
"B3aumopeiictBue ten"

96. |IToBTrOopeHue u 0600IICHHE YcTHBIH
Matepuana kypca. Tema OIIpOC;
"3aKOHBI COXpPAHEHUS B
MeXaHuke"

97. |IloBropeHue u 0600IICHNE YcTHBIN
MaTtepuana kypca. Tema OIIpOC;
"MexaHn4eckue KojieOaHus 1
BOJTHBI"

98. |IloBTOopenue u 0600IICHNE YcTHBIH
MaTepuaia Kkypca. Tema OITpoc;

"TensioBele sBJICHUA"




99. |IloBTopenue u 0600IICHUE 1 0 Y CTHBIH
Matepuaia kypca. Tema OTIpoC;
"DnexkTpudeckue aBiaeHUu"

100. | [ToBTOpenue u 0600IIEHNE 1 0 YcrHbli
MaTepuaia Kypca. TeMsl OIIpoC;
"DJIeKTpOMarHuTHbIE BOJIHBI'",

"CBeToBbI€ sIBICHUSA"
101. |101. Urorosas 1 0 KontponbHas
KOHTpOJIbHasT pabora pabora;
102. | OGo0maro1Iee MOBTOPEHUE 1 0 VYerubii
OI1poC;
OBIIEE KOJIMYECTBO YACOB | 102 13

I10 ITPOIT'PAMME




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«M3narenscTBO «IIpocBemieHue;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

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

Matepuan KOMILIEKTa IOJTHOCTRI0 cooTBeTCTBYET [IpuMepHOit mporpamme 1o Gu3nKe OCHOBHOTO OOIIETO
oOpa3oBaHwsl, 00s13aTEIILBHOMY MUHUMYMY COJIEp>KaHusl, peKOMEHI0BaH MUHUCTEPCTBOM 00pa3oBanus PD.
CoOopnuk 3amay o pusuke. 7-9 knaccel - [leppimkun A.B.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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