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IHHOACHUTEJIBHAA 3AIIMCKA

ConeprxaHue mporpaMMbl HaIlpaBJiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH YYAIIUXCS ¥ OpraHU3alMI0 U3ydeHus: GU3UKU Ha AesITeIbHOCTHON ocHOBe. B
HEW yYUTHIBAIOTCS BO3MOKHOCTHU IpeaMeTa B peanuzauun tpedoannii I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METAIPEIMETHBIM pe3yJIbTaTaM 00yUYeHHUs, a TAKKe
MEXMPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YUYEOHBIX MMPEAMETOB HAa YPOBHE OCHOBHOTO
o01ero oOpa3oBaHUsI.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJMETA «®U3UKA»

Kypc ¢pusnku — cucrteMooOpa3yronuii 1uisi €CTECTBEHHOHAYYHBIX YU€OHBIX MIPEAMETOB,
MIOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUM, N3y4aeMbIX XUMHUEH,
ouosnoruei, actpoHoMuel u ¢puzndeckoit reorpadueii. Pusznka — HTO MPEAMET, KOTOPHINA HE
TOJIBKO BHOCUT OCHOBHOMW BKJIaJ] B €CTECTBEHHOHAYUYHYIO KAPTUHY MHUPA, HO U
MIPEI0CTaBIISIET HanboJiee ICHbIe 00pa3Lbl MPUMEHEHHS] HAYYHOTO METO/1a TO3HAHMS, T.€.
crioco0a MmoJydeHust JOCTOBEPHBIX 3HAHUU 0 Mupe. Hakoneln, pusnka — 3To NpeaMeT,
KOTOPBIA HAPSIAY C IPYTUMH €CTECTBEHHOHAYYHBIMH MPEAMETAMU JOJKEH JATh
IIKOJIbHUKAM IMPEACTABICHUE 00 YBIEKATEIIbHOCTH HAYYHOI'O UCCIEAOBAHUS U PaJOCTH
CaMOCTOSITETBHOTO OTKPBITHSI HOBOTO 3HAHUS.

Opna u3 TJIaBHBIX 337a4 (PU3NYecKoro o0pa3oBaHus B CTPYKType 00IIero oopa3oBaHus
COCTOMT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U MHTEpeca K HayKe y
OCHOBHOM Macchl 00y4aroIIMXcsl, KOTOPbIE B ajbHEMIIeM OYyT 3aHATHI B CAMBIX Pa3HO
oOpa3HbIX cepax aesTenbHOCTH. Ho He MeHee BaKHOM 3a/1aueil sIBIs€TCS BBISBICHUE U
MOATOTOBKA TATAHTIIMBBIX MOJIOJBIX JIFOJIEN JUIsl MPOAOHKEHHS 00pa30BaHus U JalbHEHUIIen
poheCCUOHAIBHOM JIESITEIHHOCTH B 00JIaCTH €CTECTBEHHOHAYUYHBIX
MCCIIEIOBAHUM U CO3JAHUN HOBBIX TEXHOJIOTMH. COrIacHO NPUHATOMY B MEXIYHAPOJIHOM
coo01iecTBe onpeeneHnto, EctecTBeHHOHaAYyYHasi TPAMOTHOCTh — 3TO CIIOCOOHOCTh
YesI0BEKa 3aHUMaTh aKTUBHYIO TPak-JaHCKYIO MO3HIIMIO 10 OOIIECTBEHHO 3HAUUMbIM
BOITPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HaYKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS
€CTECTBEHHOHAYYHbIMU UaesiMU. HayuyHO rpaMOTHBIN YE€JIOBEK CTPEMUTCS Y4aCTBOBATh B
apryMEHTUPOBAHHOM OOCYKIEHUU NPOOIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPEOYET OT HETO CIEAYIOUX KOMIETEHTHOCTEH:

— Hay4HO OOBSICHSTH SIBJICHU,
— OLCHUBATh U IIOHUMATb 0COOEHHOCTH HAayYYHOI'O UCCJICIOBAHUA,

— HUHTCPHPCTHPOBATL JAHHLIC U UCIIOJIB30BATh HAYUHBIC JOKA3aTCIILCTBA JJIA ITOJTYUCHUS
BBIBOJOB.



N3yuenue pu3nku crnocoOHO BHECTH PEIIAONINi BKIaI B ((OPMUPOBAHIE €CTECTBEHHO
Hay4YHOU I'PaMOTHOCTH O0YyYarOIIHUXCS.

HEJIM U3YYEHUA YYEBHOI'O ITPEIMETA «®U3UKA»

[enun n3zydenust GpuU3MKU HA YPOBHE OCHOBHOT'O 00I1I€T0 00pa30BaHus ONPEICTICHBI B
Konnenmmu npenomaBanust yaeoHoro npeamera «Du3nka» B 00pa3oBaTEIbHBIX
opranmzanusix Poccuiickoit @eaepanun, peanu3yronmx OCHOBHBIE 00IIe00pa3oBaTEIbHbIC
MporpaMMBbl, YTBEPKAEHHOU pemienneM Komernn MunucTepcTBa npoCBECHUS
Poccuiickoit @eneparuu, mpoTokost oT 3 pexadps 2019 r. Ne [1K-4BH.

[enun n3zydyenust pU3MKM:

— MnpuoOpeTeHne HHTEpeca U CTpeMIICHUST 00yJaroIIUXCsl K HAYYHOMY H3YyUYEHHIO
IPUPOBI, PA3BUTHE WX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

— Pa3BHUTHUC HpeI[CTaBJIeHI/Iﬁ O HAYYHOM MCTOAC IIO3HAHUA U (bOpMI/IpOBaHI/Ie
HCCICOAO0BATCIILCKOI'O OTHOIMICHUS K OKPYKAIOIIMHUM ABJICHUAM

— (bOpMHpOBaHI/Ie HaYy9YHOI'O MHUPOBO33PCHU: KAaK PE3yjibTaTa U3YUCHUA OCHOB CTPOCHUA

MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

— ¢opmMupoBaHue MPEJACTABICHUN O POJIM PUBHKHU JJIS PA3BUTHS IPYTHUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTU;

— pa3BUTHUE NPEACTABICHUI 0 BO3MOXKHBIX chepax Oyayuieil nmpodeccuoHaabHOU
NeSATEIbHOCTH, CBSI3aHHOM C (PU3HUKOM, MOATOTOBKA K JajdbHEUIIEMY O0YYEHHUIO B 3TOM
HaIlpaBJICHUM.

JlocTrxkeHre dTUX I1eIel Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHMs 00eCIIeUnBACTCS
pEIICHUEM CIICTYIONTNX 3a/1a4:

— mnpuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

— mnpuobpeTeHrne yMeHUI ONMUCHIBATh U OOBICHITH (GU3HUECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

— OCBOCHHE METOI0B PEIIECHUS ITPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM
bu3HYeCcKUX MOJIENe, TROPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1aY;

— pa3BUTHE YMEHUI HAOIIOaTh IPUPOIHBIC SBIICHUS U BBITIOJHSTH OIBITHI,
n1abopaTopHble pabOThl U IKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

— OCBOCHHE MTPUEMOB PabOTHI ¢ HHPOpMaIel GU3NUECKOT0 CONCPIKaHMS, BKITFOYast
HH(pOpPMAIINIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKH; aHATIU3 U KPUTHYECKOE
OIIeHUBaHWE WH(MOPMAITNH;



— 3HaKOMCTBO cO cdepamu MpodhecCHOHATEHON NeATEIBHOCTH, CBI3aHHBIMHU C
(bU3UKOH, M COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMU Ha JJOCTHKCHUSIX
(bu3nYECKON HAyKH.

MECTO YYEBHOI'O ITIPEJJMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBercTBUM ¢ PI'OC OO0 (usuka sBisieTcst 00s3aTeNIbHBIM MTPEIMETOM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBanus. JlaHHas mporpamma npeaycMaTpuBaeT u3ydeHue (pu3uKu
Ha 6a30BoM ypoBHe B 9 kiacce B 00béMme 102 vaca mo 3 yaca B HeZIEIIO.



COAEPXKXAHUE YYEBHOI'O IPE/IMETA

Pa3znen 1. Mexannueckue siBJICHUSA

Mexannueckoe aBmxeHne. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXAaHUYECKOTO JIBHKEHUs. PaBHOMEpHOE NpsAMOJIMHENHOE ABMKEHHUE. HepaBHOMEpHOE
npsIMOJMHEHOE NBHKeHUe. CpeTHssl 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM
JIBUKEHHM.

Yckopenue. PaBHOyckopeHHOE TIpsiMoNIMHEHOE ABMKeHNe. CBOOOIHOE TIaICHHE.
OmnbiTel ['anunes. PaBHOMepHOE JBUKEHHE MO OKpYx)HOCTH. [lepnoa u yactora 00
pamieHus. JIuneliHast u yrioBasi ckopocTu. LleHTpocTpeMuTensHoe YCKOpEHue.

[TepBoiit 3akoH HeroToHa. BTOpou 3akoH Hetotona. Tperuit 3akoH Hetotona. [IpuHumn
CYyHEPIO3ULINH CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUS CKOJIbKEHHUSI, CUJIa TPEHHUS
MOKOS, IPYTH€ BUbI TPEHUS.

Cuita TSDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. Y CKOPEHHE CBOOOTHOTO MaICHHUS.
Jemwxenue mianet Bokpyr Connna (MC). IlepBas kocmudeckasi ckopocTh. HeBecomMocTh
U [IEPETPY3KHU.

PaBHOBecue maTepuanbHON TOUKU. AOCOIOTHO TBEPAOE Tesl0. PaBHOBECHE TBEPIOTO
TeJIa C 3aKPEIUIEHHON OChIO BpalleHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynece tena. U3menenune umiynbca. IMmybe CHITbl. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeaktuBnoe asmxenue (MC).

Mexanuueckas padoTa U MOIIHOCTh. PaboTa cui TsbkecTH, ynpyroctv, TpeHust CBsizb
sHepruu U padoTsl [loTeHnnanbHas 3Heprus Tena, HOJHATOTO HaJl TOBEPXHOCTHIO 3€MIIH.
[ToreHuumanbHas SHEPTUs CKaTou NpykuHbl. Knunetnueckas sneprus. Teopema o
KMHETHYECKOW SHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTHH.

Jlemoncmpavyuu

1. HaGnrogeHue MeXaHMYECKOTO IBMXKEHHSI Te€Jla OTHOCUTEILHO Pa3HBIX TENl OTCUETAa

2. CpaBHEHME NIyTEN U TPACKTOPUM ABUKEHHS OJTHOTO U TOTO 7K€ TEJIA OTHOCUTEIBHO
PAa3HBIX TEJ OTCYETA 3. N3MepeHne CKOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBHKE
HUS

4. VccnenoBanue MPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS

5. HaOmronenue ABMKEHHUS Teja MO OKPYKHOCTH

6. HabGnrogenne MexaHM4eCKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» pu €€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUU OTHOCUTEIHLHO KaOMHETa
buzuku

7. 3aBUCUMOCTbH YCKOPEHHS TEJIa OT MACChl T€Ja U ACHCTBYIOLIEN HA HETO CHUJIbI

8. HaOmroneHue paBeHCTBA CUJT TIPH B3aUMOJICHCTBUHN TEI

9. N3MeHeHue Beca Tela Mpyu YCKOPEHHOM JIBUKEHU U



10.I1lepenaya umitynbca npy B3auMOJIEUCTBUH Tl

11.ITpeobpazoBanus 3HEPIUU MTPU B3aUMOJICHCTBUU TEI

12.CoxpaHeHure UMIyJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUH

13.CoxpaHeHne UMITyJIbca IPU a0COTOTHO YIIPYTroM B3aUMOIEHCTBUU

14.HabmroeHue peakTuBHOTO JABMKEHUS

15.CoxpaHeHre MEXaHUUECKON SHEPTUN ITPU CBOOOJHOM NaJCHUU

16. CoxpaHneHne MEXaHUYECKOM IHEPTUU NIPH IBH)KEHHUH TEJa MOl AEHCTBUEM
PY>KHHbI

Jlabopamopnuie padbomul u onvimol

1. KoHcTpynpoBaHue TpakTa AJis pa3roHa U 1ajdbHEHIIIEro paBHOMEPHOTO JIBHXKEHHUS
HIapyKa WA TEICKKU

2. Ompepenenue cpeHell CKOPOCTH CKOIBKEHHS OpyCcKa WU IBUKEHUS IIapuKa 110
HAKJIOHHOW INIOCKOCTH

3. OnpeneneHue yCKOpEHHUs Tela IPU PAaBHOYCKOPEHHOM JIBUKEHUH 10 HAKJIOHHOU
IJIOCKOCTH

4. UccnenoBaHue 3aBUCUMOCTHU ITyTH OT BPEMEHHU ITPU PaBHOYCKOPEHHOM JIBH>KEHHH
0e3 HaYaJIbHOM CKOPOCTHU

5. IlpoBepka runoTe3bl: €Ciy IpU PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HadallbHOM
CKOPOCTH ITyTH OTHOCSITCS KAaK PsIi HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE POMEKYTKH
BPEMEHHU OJIMHAKOBBI

6. HccienoBanne 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO
JABJICHUS

7. Onpenenenue k0d3hQUITUEHTA TPEHUS CKOJIBXKCHUS

8. Ompenenenue KECTKOCTH NPYKUHBI

9. Ompenenenue pabOTHI CUIIBI TPEHHUS MTPU PABHOMEPHOM JBUKEHUU Tea 10
TOPU30HTAIBHOU
IIOBEPXHOCTHU

10.0npenenenre pabOThl CUJIBI YIPYTOCTH MPU MOABEME TPy3a C UCTIOJIB30BAHUEM
HEMOJBW)XHOTO U MOABUKHOTO OJIOKOB

11.M3ydyenue 3aKkoHa COXpaHEHUSI YHEPTUHU

Paszgea 2. Mexanu4eckue Koj1e0aHUs U BOJHBI
Koneb6arenbHoe aBuxeHne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHMI: Mepruoa, 4acToTa,
aMIUIUTY A,

MatemaTuyeckuii ¥ Ipy>KUHHBIN MasiTHUKH. [IpeBpanieHue sHepruu npu KojaedaTeIbHOM
JIBUKECHUU.

3aryxaronue kojaebanus. BeiHyK1eHHbIe KosieOanus. Pesonanc. MexaHn4eckue BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH. [Ipo 0oabHBIE M TONEpeUHbIe BOJHBI. J[JIMHA BOJIHBI U

CKOpPOCTh €€ pacnpocTpaHeHUsl. MexaHNueCcKHUe BOJIHBI B TBEPJOM Teje, CEHCMUYECKHE
BostHbl (MC).



3ByK. ['poMKOCTh 3ByKa 1 BhicOTa TOHA. OTpakenue 3Byka. MH(Dpa3Byk u yapTpa3ByK.

Jlemoncmpayuu

1. Habmoienue xosnebanuii Tel 1noja JeHCTBUEM CHUJIbI TSKECTH U CHIIBI YIPYTOCTH 2.
Habutoienue xosebanuii rpy3a Ha HUTH U Ha NPYKUHE

3. HabGuroieHue BBIHYKJIEHHBIX KOJIEOaHUI U pe30HaHCa

4. PacnpocTpaHeHHE MPOAOIBHBIX U MONEPEYHBIX BOJIH (Ha MOJEIH)

5. HabnrogeHnue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI

6. AKyCTUYECKHI1 pe30HaHC

Jlabopamopnwie pabomul u onvimol

1. Onpenenenne 4aCTOTHI U IEpHOIa KOJeOaHN MaTeMaTUYECKOTO MasiTHUKA

2. OmpeneneHye YaCTOThI U IEpU0Ia KojaeOaHui MpyKUHHOTO MasiTHUKA

3. UccrnenoBaHue 3aBUCMMOCTH TIepro/ia KoieOaHU MOABEIIEHHOTO K HUTH Ipy3a OT
JUIAHBI HATU 4. VccnenoBaHue 3aBUCUMOCTH TIepuoa KojaeOaHu mpy>KMHHOTO
MasiTHUKA OT MaccChl rpy3a

5. [IpoBepka HE3aBUCUMOCTH MEpUOJIa KoJieOaHU rpy3a, MOABCIICHHOTO K HUTH, OT
Macchl rpy3a 6. ONBITHI, JEMOHCTPUPYIOIIKNE 3aBUCUMOCTD NIEPHOJIa KOJICOAHMI
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHbI

7. I3MepeHne yCKOpeHuUsl CBOOOHOTO TaIeHHUS

Pa3znen 3. DiieKTpOMarHuTHOE 10JI€ M 3JIEKTPOMArHUTHBIE BOJIHbBI

DJIEKTPOMArHUTHOE T10JI€. DJIEKTPOMArHUTHBIC BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH [1Ikana »eKTpOMarHuTHBIX BOJIH. MICIIOIb30BaHKE DIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupojaa ceera. CKoOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jlemoncmpavyuu
1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH
2. BoHOBBIE CBOMCTBA CBETA

Jlabopamopnwie pabomul u onvimol

1. U3yueHune CBOMCTB 3EKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO TenedoHa

Pa3nen 4. CBeToBbIE SIBJICHUSA

JIyueBas mojaens cBeta. Mictounuku ceta. [IpsMonnHeiiHoe pacipocTpaHeHHEe CBETA.
3atmenust Connua u JIynsl. Otpaxenue ceta. [1nmockoe 3epkano. 3aKOH OTpaxeHus
CBeTa.

ITpenomnenue cBeta. 3akoH npesioMmiieHus cBeta. [loHoe BHyTpeHHEe OTpakKeHue
cBeTa. VMcnonb30BaHKUE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUUECKUX CBETOBOIAX.

Jlunza. Xox myuelt B muH3e. OnTryeckas cucrema QoroarnmapaTra, MUKPOCKOTA U
teneckona (MC). I'na3 kak ontuyeckas cucrema. biM3opykocTs U 1aIbHO30PKOCTb.



Paznoxxenue 6emnoro cBera B ciektp. OnbiTel HetoToHa. Ci0KeHUE CIIEKTPaTbHBIX
uBeTOB. /ucnepcus cera.

Jlemoncmpayuu
1. IlpsamonnHENHOE pacupOCTPAHEHHUE CBETA.

2. OtpaxeHue cBeTa.

3. Ilomyuenue u300pakeHUH B IJIOCKOM, BOTHYTOM U BBIIIYKJIOM 3epKaiiax. 4.
[Ipenomnenue ceera.

Onrudeckuii CBETOBOI.
Xon aydeit B cobuparoiieit mmH3e.
XoJ1 JIydeu B paCCEUBAIOIIEH JIUH3E.

© oW

[Toyyenue n300paXkeHUi ¢ TOMOIIBIO JIUH3.

9. Ipunnun aeictBus doToarnmapara, MUKpPOCKOIA U TeJIECKOTa.
10.Monens rnasa.

11.Pa3noxenue 6e10oro cBera B CIEKTP.

12.TTonydenue 6e10ro cBETa MpHU CI0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnuie padbomul u onvimol
1. ccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIyda OT yIJia MaJICHUS.

2. N3y4yeHne XxapaKTepUCTHK N300pakeHUs IIpeIMETa B INIOCKOM 3€pKale.

3. I/ICCHGI[OBaHI/IG 3dBUCHUMOCTH YIJIa IIPCIIOMJIICHHUA CBCTOBOI'O JIy4a OT yIJla IIaJICHUA Ha

I'PaHULIE «BO3yX—CTEKIION.
4. ITonyyeHue n300paKEHU ¢ MOMOIBbIO COOMPAIOIIEH JTUH3bI
5. Onpenenenne POKyCHOTO PACCTOSHUS M ONITUUECKOM CUJIBI CO OMpAarOIei JINH3BI.
6. ONBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITHI 10 BOCIPUATHUIO [IBETA IPEIMETOB IPU UX HAOIIOIEHUH Yepe3 I[BETOBbIE
(UIBTpBHL.

Pasznen S. KBantoBble sIBJIeHUS

OmneiTel Pe3epdopaa u minanerapHas mozaens aroma. Mozgens aroma bopa. Mcnyckanue

Y TIOTJIOIIEHHE CBeTa aTOMOM. KBaHThI. JIMHENYaThie CIIEKTPHI.

PannoaktuBHOCTH. Anibda, 6eTa u ramman3zinyudenusi. CTpoeHrue aTOMHOTO sijipa.
HyxnonHnas monens aroMHOTO snpa. M30TomsL.

PannoaktuBHbie npeBpaiienus. [lepuon nomypacnaaa aTOMHBIX sIEp.

AnepHbie peakiuy. 3aKOHBI COXPAHEHUS 3apsJI0BOTO M MACCOBOTO YHCEI. DHEPTHUS
CBsI3U aTOMHBIX sifiep. CBsI3b MaccChl M DHEPTUM. Peakiinu cunTe3a u ACICHUS sSep.
Hctounuku sneprun Connina u 3831 (MC). Anepnas suepretuka. JleicTBus
pPaauOaKTUBHBIX U3Ty4eHHI Ha kuBble opraHnu3mMel (MC).

Hemoncmpauuu

1. CrieKTpbl U3TyUYEHHUS ¥ NOTJIOIICHHUS.



2. CnekTpsl pa3jInyHbIX Ta30B.

3. CniekTp BoOpOA.

4. HaGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuérunka HOHU3UPYIOUIUX U3ITyYCHUH.

6. Perucrpanus uziydeHus: NpupoaHbIX MUHEPAJIOB U MPOAYK TOB.

Jlabopamopnwie padbomul u onvimol
1. HabGnrofeHnue CIIONIHBIX U TUHEWYATHIX CIEKTPOB U3TYUYCHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHULBI 10 TOP MO3HOMY ITyTH (110
dotorpadusm). 3. smepenne paarnoakTHBHOTO GOHA.

IToBTOPUTEIBLHO-0000 1AM MOAYIb

[ToBTOpUTENHEHO-00001IAIOINN MOy IPETHA3HAYCH ISl CHCTEMAaTU3allud U
000011IeHHS PEIMETHOTO COJIEP>KAHUS U OIbITa IeITeIbHOCTH, MPUOOPETEHHOTO MPHU
U3Y4YEHUH BCEro Kypca GU3NKHU, a TaKkKe JJIs1 MOAroToBKU K OCHOBHOMY
rocyapCTBEHHOMY dK3aMeHy 1Mo (hU3UKe ISl 00yUYaroIUXCsl, BHIOPABIIUX 3TOT yUEOHBIM
npeaMer.

[Ipu M3ydyeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CTICUNBAETCS IOCTHXKEHHUE MPEIMETHBIX U
MeETaIpeMETHBIX TUIAHUPYEMBIX PE3YJIbTATOB 00yUYeHUs, (HOPMUPYETCS €CTECTBEHHO-
Hay4Hasi FPaMOTHOCTh: OCBOEHUE HayYHBIX METOJIOB UCCIICIOBAHUS SIBIICHUM MPUPOJIBI U
TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBICHATH (DU3UUECKUE SBIICHUS, TPUMEHSS
MOJTyYEHHbIC 3HaHUS, PEIIaTh 3a/1a4i, B TOM YHCJIC KAYECTBEHHbBIC U
AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIMATBEHO NEATENBHOCTHBIN XapaKTEp TAHHOTO pa3zesa Peaanu3yeTcs 3a CUET
TOT0, YTO YYAIIUECS BBIMOJHSIIOT 33/1aHUs1, B KOTOPBIX UM MPEIaracTcs:

— Ha OCHOBE MOJYyYEHHbIX 3HAHUH PACTO3HABATh U HAYYHO OOBSICHATH (PU3NUYECKUE
SIBJICHUS B OKPY’KAIOLLIEH ITPUPOAE U ITOBCEIHEBHOM KU3HU,

— HCIIOJIB30BAaTh HAYYHBIC MCTOAbI HCCICAOBAHNA (I)I/IBI/I‘-ICCKI/IX HBHGHHﬁ, B TOM
YHUCJIC OJIA IIPOBCPKU I'MITIOTE3 U ITOJIYUCHUA TCOPCTUUCCKHUX BBIBOIOB,

— OOBACHATH HAYYHBIE OCHOBBI Han0O0JIe€ BaKHbBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HAITPUMED, MPAKTUYECKOTO UCIIOIb30BaHUS PA3TMYHBIX UICTOYHHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA ITPE-BPAILLECHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
SHEPTHUHU.

Kaxxnas U3 TemM aHHOTO pa3zena BKIYAeT SKCIEPUMEHTAIBHOE UCCIEI0BaHNE
obo0maroniero xapakrepa. Paszien 3aBepiiaercs NpoBeICHUEM JUArHOCTUYECKON 1
OIICHOYHOM paboThI 32 KypC OCHOBHOM IITKOJIHI.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI



N3yuenue ¢usuku B 9 Kacce HaMpaBiIeHO Ha TOCTUKEHUE O0yUaAIOIIMMUCS
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX PE3yIbTaTOB OCBOCHUS YIYEOHOTO
npeaIMeTa.

JIMYHOCTHBIE PE3YJBTATBI

Ilampuomuueckoe éocnumanue:

— MPOSIBJIICHUE UHTEPECa K UCTOPUUA U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
($u3nyecKoil HayKu; — I[IEHHOCTHOE OTHOLLIEHUE K JOCTUKCHUSAM POCCUNCKUX yUu€

HBIX (PU3MKOB.

I'pasicoanckoe u 0yxo6Ho-upagcmeennoe 6ocnumanue:
— TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B 00CYXJAEHUHU OOIIECTBEHHO-3HAYMMBIX U
ATUYECKUX NPOOJIEM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTH>KEHHI
du3uKY;

— OCO3HAaHHC BA)KHOCTHU MOPAJIbHO-9THYCCKHX ITPUHIOHUIIOB B ACATCIILHOCTHU yqéHOFO.

Jcmemuueckoe eocnumanue:
— BOCIIPHUATHEC 3CTCTHICCKUX KAaUCCTB (1)PI3H‘-ICCKOI>1 HAyKHu: ee TapMOHHUYHOI'O

IMOCTPOCHU:A, CTPOI'OCTU, TOYHOCTH, TAKOHUYIHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUE [IEHHOCTH (PU3NYECKOM HAyKU KaK MOIIHOTO MHCTPYMEHTA [TO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEUIIIEN COCTABISAIOMIEN KYJIbTYPHI;
— Pa3BUTHE HAY4YHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON

ACATCIBHOCTH.

Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 O1AZONONAYUUA:
— OCO3HaHHUE EHHOCTH 0€30IM1acHOro 00pasa KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAKHOCTH MPaBUil 0€30MacHOTO MOBEACHHS Ha TPAHCIIOPTE,
Ha JI0pOTrax, ¢ AMEKTPUUECKUM U TEIJIOBBIM 00OPYI0BAaHUEM B IOMAIIIHUX YCIOBHUSX;
— c(opmMupoBaHHOCTH HaBbIKa pedieKCHu, MPU3HAHUE CBOETO MpaBa Ha OLUTUOKY U

TAKOTI'O K€ IIpaBa y ApYyroro 4cJIOBCKa.

Tpyooeoe éocnumanue:
— aKTHUBHOE YYaCTHE B PEIICHUH MPAKTUUECKUX 3a1ay (B paMKaX CEMbH, IIKOJIbI,
ropojia, Kpas) TeXHOJOTHYECKOU U COIMAJIbHOM HAMPaBICHHOCTH, TPEOYIOMIHNX B TOM
gucie U GU3NISCKUX 3HAHUN;— HMHTEPEC K MPAKTUYECKOMY H3YyYEHUIO Mpodeccui,

CBSI3aHHBIX C (PU3UKOM.



JKonozuueckoe eocnumanue:
— OpHEHTAIMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM JJIsl pelleHus 3a/1a4 B 00J1acTu
OKpY>Karolel Cpe/ibl, INIAHUPOBAHUS TTOCTYIMKOB U OLIEHKU UX BO3MOKHBIX
MOCIICACTBHUM JJIsl OKPY KAIOIIEH Cpefibl;— OCO3HaHWE TJI00ANIbHOTO XapakTepa

AKOJIOTMYECKUX MPOOJIEM U ITyTEH UX PELICHHUS.

Aoanmauyusn odyuarouie2oca K U3SMEHANOWUMCA YC10BUAM COUUANLHOU U RPUPOOHOTL
cpeovl:— TOTPEOHOCTh BO B3aUMOICHCTBUY MPU BBITOJTHEHUH HCCIIEIOBAHUN U
MPOEKTOB (PM3MUECKON HAMIPABIECHHOCTH, OTKPHITOCTD OTIBITY ¥ 3HAHUSIM JIPYTHX;

— TOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEpe3 MPaKTHUECKYIO
JESITENBHOCTD;
— TMOTPEeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHUCJIE POPMYITHUPOBATH

UAeH, TOHSITHS,

TUNOTE3bl 0 (PU3NYECKUX OOBEKTAX W SBICHUSX;

— 0CO3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00JaCTH
busuKy;

— IUJIAHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUU HOBBIX (DM3HMUECKUX 3HAHUM;
— CTpEeMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U TIPUPOJIBI, 0OIIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UYCCKUX 3HAHUMH;

— OIIEHKA CBOWX JICUCTBHUH C YIETOM BIIUSHHS HA OKPYKAIOIIYIO CPETy, BO3MOKHBIX

[JI00AJTBHBIX MTOCJIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATHI
YHuBEpcallbHbIC TO3HABATEIIbHBIE JCUCTBUSA
ba3zoevie nozuueckue oeilicmeus:
— BBISBIIATHh U XapaKTEPU30BATh CYILIECTBEHHbIE TPU3HAKU OOHEKTOB (SIBJICHUN);

— YCTaHaBJIMBATb CYHICCTBGHHBIﬁ IMIPpU3HAK KHaCCI/I(bI/IKaI_[I/II/I, OCHOBAaHUA AJIsL

0606HICHI/ISI N CpaBHCHUA, — BBIABJIATL 3aKOHOMCPHOCTH U ITPOTUBOPCUHUS B
paccMaTpuBaACMBbIX q)aKTaX, JaHHBIX U Ha6J'IIOJICHI/I$IX, OTHOCAIIIHNUXCA K (PHBI/I‘ICCKI/IM
SABJICHUAM,

— BBIABJIATH HPUYIUHHO-CJICACTBCHHBIC CBA3U ITPHU U3YyYCHUU (1)I/I3I/I‘—ICCI(I/IX SIBJICHUM U
MpoueCCoOB; ACIATH BbIBOJAbLI C UCIIOJIB30BAHUEM ACAYKTHUBHBIX U MHAYKTUBHBIX

YMO3aKHIOquHﬁ, BbIABUI'aThb T'HITIOTC3bI O B3aMMOCBA3AX (bHBHLIeCKI/IX BCJINYHNH,



— CaMOCTOSITEILHO BIOMPATH CIIOCOO perieHrs yuyeOHo# hru3ndecKou 3a1auu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHUS, BEIOOP HAaMOOJIEEe TOIXOSAIIETO C yIETOM

CaMOCTOATCIIBHO BBIACICHHBIX KpI/ITepI/IeB) .

Bba3zoewvie uccneooeamenwvckue oeiicmeus:
— HCIOJIB30BaTh BOMPOCH! KaK UCCIIE0BATECIbCKUA HHCTPYMEHT IMO3HAHUS,
— MPOBOJUTH MO CAMOCTOSATENIBHO COCTABIICHHOMY ILIaHY OMBIT, HECJIOKHBIN
bu3uIecKuit
AKCIIEPUMEHT, HEOOJIBITIOE HCCIeJOBaHNE (PU3UUECKOTO SIBJICHUS;
— OILICHMBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTh MH(POPMAIIHIO, TTIOTYUYSHHYIO B
X0J1€ UCCJICIOBAHUS WU HKCIIEPUMEHTA;
— CaMOCTOSTEIBHO (POPMYIUPOBATH OOOOIIICHHUS U BBIBOJIBI IO pe3yJIbTaTaM
MPOBEIEHHOT0 HAOJIIOACHUS, ONIbITa, UCCIICI0BAHUS;
— MPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (DU3NUSCKHUX MPOIIECCOB, a

TAKIKC BbIABUI'ATb IIPCAITIOJIOKCHUA 00 nx Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAaX.

Paboma c unghopmauei:
— TPUMEHATH Pa3TMYHBIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE U 0TOOPE
MH(}OpMaUKU WIH JaHHBIX C YYETOM IPEATI0KEHHON yueOHOM (U3nYecKor 3a/1auu;
— aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH WH(DOPMAIIHIO
Pa3IUYHBIX BUJOB U (OPM TIPEICTABIICHHUS;
— CaMOCTOSITEJIbHO BEIOMPATH ONTUMANIbHYIO (hOPMY TIpEACTABICHUS HHGOPMAIINH U
WUTIOCTPUPOBATH PEIllaeMble 3a]1a4l HECIIOKHBIMUA CXEMaMU, AuarpaMMaMu, HHON

rpaguKoi 1 MX KOMOWHAIIUSMH.

YHI/IBepcaJ'IBHBIC KOMMYHHUKATUBHLBIC HCﬁCTBHH

Obwenue:

— B X0JIe 00CYXJIeHHs] yueOHOro MaTepuaa, pe3yJbTaToB JJADOPaTOPHBIX PadoT U
MIPOEKTOB 3a7aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYKIaeMOI TEMBbI U BBHICKa3bIBaTh UJICH,
HAIleJICHHbIC Ha PEIICHHE 3aJ1a4M U MoAJepKaHue 0JaroxenaTeIbHOCTH OOIIECHUS;

— COTOCTABJIATh CBOU CYXJCHUS C CYXKICHUSIMU APYTUX YYACTHUKOB JIHAJIOTA,
OOHapyXUBaTh pa3Iudue U CXOJICTBO MO3UIIMIA; BRIPAXKATh CBOIO TOUKY 3pPEHUS B
YCTHBIX U TUCBMEHHBIX TEKCTaX; MyOJIUYHO MPEJCTABIATh PE3YJIbTATHI BHITIOJIHEHHOTO
(bU3MYECKOro OmbITa (IKCIIEPUMEHTA, UCCICAOBAHMS, MPOCKTA).

Coemecmuasn deameibHocCmb (COMPYOHUUECHB0):



— TOHUMATD U HCIIOJIB30BaTh MPEUMYILECTBA KOMAaHAHON U MHINBUIYAIbHON paboThI
IIPU PEIICHNU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

— IPUHHUMATL OCIN COBMECTHOM ACATCIIBHOCTHU, OPTaHU30BLIBATb ,Z[CﬁCTBPIH o €€

JOCTHDKCHHIO: PACTIPEACIISTH POJIH, 00CYXKIaTh MPOIECCHl M PE3yIbTaThl COBMECTHOMN
paboThI; 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJIEH;

— BBIIIOJIHATBH CBOIO HaCTb pa6OTLI, AOCTUIasA KAQ4CCTBCHHOI'O PC3YyJIbTaTa 110 CBOEMY
HaIIpaBJICHUIO 1 KOOPAUHHUPYA CBOU I[CﬁCTBPI)I C IPYI'UMH YICHAMH KOMAaHIbI;

— OLOCHHUBATH KAYCCTBO CBOCT'O BKJIaJa B 06H1Hﬁ IMPOAYKT IIO KPUTCPUIM,
CaMOCTOATCIIBHO C(l)OpMYJIHpOBaHHBIM YaaCTHUKaMH BSaHMOHGﬁCTBHH.

yHI/IBCpCEUII)HI)Ie PCTYILITUBHBIC I[GﬁCTBHSI
CdMOOpZdHlL?(ll(llﬂ.’

— BBISIBJIATH NPOOJIEMBI B ®KU3HEHHBIX U YUYEOHBIX CUTYaIUSIX, TPEOYIOMMX JJIs1
pemeHust GU3NIECKUX 3HAHUM;

— OPHEHTHPOBATHCS B PA3JIMYHBIX MTOAXO0AAX MPUHATHUS pelIeHu (MHANBUAYAIbHOE,
IPUHATHE PELIEHUS B IPYIIE, IPUHATUE PELICHUHN TPyIIo);

— CaMOCTOSITENIBHO COCTABJIATh AITOPUTM pelIeHUs (PU3UUECKON 3a1aud Ui TUIaHa
UCCJIEIOBAHMS C YUYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh IPEIIAracMble BAPUAHTHI PEIICHUM;

— JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJjiaraTh IaH €€ U3MEHEHHUS;

— OOBSACHATH MPUUYUHBI TOCTHXKECHUS (HEAOCTIKEHUS ) PE3yJIbTaTOB JAEATEIbHOCTH,
JIaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBHI B JIEATEIHOCTH (B TOM UUCIIE B XOJ BHITIOJIHEHUS
(GbU3UYECKOro UCCIEA0BAHUS WX MPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

— OICHUBATH COOTBCTCTBUC PE3YJIbTAaTa LCIIN U YCIIOBUAM.
3M01{u0H(lJleblﬁ UHnmesniekm.:

— CTaBUTh ceOs HA MECTO APYTroro 4CJI0BCKa B XO/J€ CII0pa UJIN JJUCKYCCHUHU HaA
Hay4YHYIO TEMY, IOHUMATb MOTHUBbBI, HAMCPCHUS U JIOTUKY APYIroro.

Ilpunamue cevs u opyzux:

— TMPU3HABATh CBOE MPABO Ha OMMUOKY IIPH pelieHur GU3NIeCKuX 3a1a4 Uiu B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ynbTaThl HA 6A30BOM YPOBHE JAOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y
0o0yyJaroumxcsi yMEHHUI:

— WCIIOJb30BAaTh MOHATHUS: CUCTEMA OTCUETA, MaTEPUAIIbHASI TOUKA, TPACKTOPUS,
OTHOCHUTEIFHOCTh MEXaHUUECKOTO JABIKEHUs, Aeopmarus (ynpyras, IiacTudeckas),
TpPEHUE, LICHTPOCTPEMHUTEIILHOE YCKOPEHHUE, HEBECOMOCTh U MEPETPY3KHU; LEHTP
TSKECTH; a0COIIOTHO TBEPAOE TEIO, LIEHTP TAKECTH TBEPAOIO TEJIa, PABHOBECHUE;
MEXaHUYECKUE KoJIeOaH!s U BOJIHBI, 3BYK, HH(PPa3BYK U yJIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPhI UCITyCKAHUS U MOTJIOIIEHUS; anb(a, 0eTa U raMmma-u3iy4e
HUS1, U30TOIBI, SIZICPHAsI SJHEPIETUKA;

— pasnuyaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE ABIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBIKEHHE, CBOOOHOE MaIeHHE Tell,
PaBHOMEPHOE JIBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBHE TEJ, PEAKTUBHOE
IBUKEHHE, KOJIeOaTeIbHOE IBUYKEHHUE (3aTyXatoIllue U BbIHYKJIEHHbIE KOJeOaHus),
PE30HaHC, BOJIHOBOE JIBUKEHHE, OTPAXKEHHUE 3BYKa, IPSIMOJIMHEHHOE
pacnpocTpaHEeHHE, OTPAXKEHUE U IPETIOMIICHUE CBETA, IOJIHOE BHYTPEHHEE
OTpa)keHUE CBETA, pa3JoKeHUe OeI0ro CBEeTa B CIEKTP U CI0XKEHHUE CIIEKTPaJIbHBIX
[[BETOB, JUCIIEPCUs CBETA,

€CTECTBEHHAs PaIM0aKTUBHOCTb, BO3HUKHOBEHHUE JIMHEWYATOrO CIIEKTpa U3JIy4EeHHUs )
M0 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIINUX
JaHHOE (PU3NYECKOE SIBJICHUE;

— pacno3HaBaTh MPOSIBICHUE HM3YyYEHHBIX (PU3NYECKUX SIBJICHHUI B OKPYXKaIOIEM
mupe (B TOM ynciie Gu3nYeCcKue IBJICHUS B IPUPOJIE: MPUIUBBI U OTIUBBI, ABHKEHHE
1aHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHHUE )KUBBIX OPraHU3MOB,
BOCIIPHSITHE 3BYKOB KUBOTHBIMH, 3EMJIETPSCEHHUE, CECMUUYECKHUE BOJIHBI, [IyHAMH,
9XO0, LIBETA TEJ, ONTUYECKUE SBJICHUS B PUPOE, OMOJOTHYECKOE NEHCTBHE
BUIMMOTIO, YIBTPa(QHOIETOBOTO U PEHTT€HOBCKOT'O U3TyUEHHI; €CTeCTBEHHBIN
paZvoOaKTUBHBIN (POH, KOCMUUYECKUE JTyUH, PaIMOAKTUBHOE U3ITyYEHHUE TPUPOIHBIX
MUHEPAJOB; IEUCTBUE PAJUOAKTUBHBIX U3TYUYEHUN HA OPraHU3M YeJlOoBeKa), IPU 3TOM
NEePEeBOIUTDH MPAKTUUYECKYIO 33/1a4y B YUEOHYIO, BBIICIATH CYIIECTBEHHBIE
CBOMCTBA/TIpU3HAKU (PU3UUECKUX SIBJICHUM;

— ONUCHIBaTh U3YYCHHbIE CBOMCTBA TE U PU3UYECKUE SIBICHHUS, UCTIONb3YS
(du3nyuecKue BeIMYUHbI (CPEHsIA U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM
JBUKEHUH, YCKOPEHUE, IEpEMEIICHHE, ITyTh, YIIIOBAasi CKOPOCTh, CHJIa TPEHUS, CUla
YIPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO MAJIEHUs, BEC TEJa, UMITYJIbC TENA,
UMITYJIbC CUJIbI, MEXaHUYECKasi padoTa U MOIIHOCTb, TOTEHIMAIbHASI SHEPTHS Tea,



IIOJHATOIO HAJl IOBEPXHOCTHIO 3€MJIN, TIOTEHIUAJIbHAS YHEPTHSI CKATOU MPYKUHBI,
KMHETUYECKask YHEPI U, IIOJIHASI MEXaHUYEeCKask SHEPTHS, IEPUOJ U YAaCTOTa
KOJIeOaHuil, JIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA,
MOKa3aTelb MPEIOMIICHUS CPEAb); IPHU OMMCAHNUHN MTPABUIILHO TPAKTOBATH
(u3nYECKUil CMBICH UCIIOJIb3YEMbIX BEJIMYHUH, 0003HAUYCHHUS U €IMHULIBI (PU3UIECKUX
BEJIMYMH, HAXOAUTH (DOPMYJIBI, CBSI3bIBAIOIINE TAHHYIO (PHU3UUYECKYIO BETUYHHY C JIPY
TMMH BEJIMYMHAMHU, CTPOUTH IPAPHUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJINYMH;

— XapaKTCpHU30BaATH CBOMCTBA TCII, (1)I/ISI/I‘-I€CKHC SABJICHUS U IIPOUCCChI, UCITIOJIb3YA
3aKOH COXpPaHCHHA SHCPIUU, 3aKOH BCCMHUPHOT'O TATOTCHUW:A, IPUHIUIT CYIICPIIO3UITUN
CUJI, IPUHOUII OTHOCUTCIbHOCTHU FaJ'II/IJ'IGSI, 3aKOHBI HI)I-OTOHa, 3dKOH COXPaHCHUA
HMITYJIbCA, 3aKOHBI OTPAXKCHUA U ITPCIIOMIICHHA CBCTA, 3AKOHBI COXPAHCHUA
3apAJ0BOT0O 1 MAaCCOBOI'O YHUCCII ITPU AACPHBIX PCAKIUAX, ITPHU 3TOM JaBaTb
CJIOBCCHYIO (bOpMYJII/IpOBKy 3dKOHAa U 3alIMChIBATh €CI'0 MAaTCMATHYCCKOC BBIPAKCHHUC,

— 0OBACHATH PU3NYECKUE MPOIIECCH] M CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYyallll MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePA: BBIABIATh IPUUUHHO-CIICICTBEHHBIE
CBS3H, CTPOUTH O0BSC-HEHUE U3 2—3 JIOTMYECKUX LIAaroB C ONOPOI HAa 2—3 M3YUYEHHBIX
CBOMCTBa (PU3NUECKUX SABICHUM, (PU3HMUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

— peuaTh pacy€THhIE 3a7a4d (OMUPAIOIIHNECS HA CUCTEMY U3 2— 3 ypaBHEHHI ),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BETUYUHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a]aui 3alHChIBAaTh KPATKOE YCIOBHE, BBISBIATH HETOCTAIOIINE WIIH
U30BITOYHBIC IaHHBIE, BRLIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIC TSI PEUICHUS,
IPOBOJUTD PAcU€Thl U OLIEHUBATH PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NUECKON
BEJIMYMHBI,

— pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIU (PUIUIECKUX
METO/IOB; UCTIOJIb3Ysl ONMUCAHUE UCCIEIOBAHUS, BBIACIATH MPOBEPAEMOE PEAIOTI0KEHNE,
OLICHUBATh MPABWJILHOCTh MOPSIAKA MPOBEICHUS UCCIIEIOBAHMUS, I€IaTh BIBOBI,
UHTEPIPETUPOBATH PE3YyJIbTAThl HAOIIOICHUI U OTIBITOB;

— TMPOBOJAUTH OMBITHI IO HAOTIOEHUIO (PU3NUCCKUX SBJICHUHN WM (PU3NIECKUX CBOMCTB
Ten (U3yueHre BTOporo 3akoHa Hel0TOHA, 3aK0OHA COXPAaHEHUSI SHEPTHH; 3aBUCUMOCTD
nepuoja KojaeobaHui

MPYKUHHOTO MassTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYKHUHBI M HE3aBHCUMOCTD OT
aMILTUTYAbl MQJIBIX KOJICOAHUH; MPSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa,
paslokeHre Oeoro CBeTa B CIEKTP; M3YYEHUE CBOMCTB M300paKEHUS B IIJIOCKOM
3epKajie ¥ CBOMCTB M300pakeHUs MpeMeTa B COOUparolie JInH3e; HaOIroeHue
CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3IYUCHHS): CAMOCTOSTEIILHO COOMpaTh YCTAHOBKY



13 N30BITOYHOTO Habopa 000PYIOBaHMS; OMUCHIBATH XOJ OIBITA U €T0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOBI;

— TPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO MPAMBIX U3MEPEHUH, ONpeesisi CpeaHee
3HaYCHHE U3MePAEMOil BeIMYMHBI ((POKYCHOE pACCTOSHUE COOMPAIOIIEH JTHH3BI);
000CHOBBIBaTh BBIOOD CIIOCO0a U3MEPEHUS/M3MEPUTEIILHOTO prbopa;

— TMPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIWYWH C HCIOIH30BAHHEM
NPSIMBIX U3MEPEHU (3aBUCUMOCTh MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0€3 HauaJbHOM CKO-POCTH; Mepruoa KojaeOaHui MaTeMaTUHYECKOr0 MasiTHUKA OT JIJIMHbI
HUTH; 3aBUCUMOCTH YTJIa OTPa)KEHUS CBETa OT yrJja MajJeHus U yIJia NpeIoMIICHUs OT
yria najieHus1): TNIaHUPOBATh UCCIEI0-BaHUE, CAMOCTOSITEIbBHO COOUPATh YCTAHOBKY,
(bUKCUPOBATH PE3YIHTATHI MTOJTYICHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BUJIC
TaOuIl U TpaUKOB, AEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BEJIMYUH (CPEIHAS] CKOPOCTh U
YCKOpEHUE TeJla IPU paBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHUE CBOOOIHOTO MaICHUS,
KECTKOCTD MPYKUHBI, KOIPPUIIMEHT TPEHUST CKOJIbKEHUS, MEXaHW4yeckas padbora u
MOIIIHOCTb, YaCTOTa U NEPHUO KOJIeOaHU!

MaTEeMaTHUYECKOT0 U NMPYKUHHOTO MASITHUKOB, ONITUYECKask CUJIa COOMparoIIel JTMH3bI,
PaZMOaKTUBHBIN (POH): TNIAHUPOBATH U3MEPEHUS; COOMPATh IKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIINOJIHATh U3MEPEHUS, CIEAYS PEII0KEHHON HHCTPYKLIMH; BEIYUCIIATD
3HAYCHUE BEJIMYMHBI U aHAJU3UPOBATH NOJIYYEHHBIE PE3YIBTATHI C YYETOM 3a1aHHOM
IIOTPEIIHOCTH U3MEPEHN;

— co0uI01aTh MpPaBUIIa TEXHUKU O€30IaCHOCTH NP padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

— pasnuyaTh OCHOBHBIE MIPU3HAKUA U3YyUEHHBIX (PU3NYECKUX MOJIeNIeH: MaTepuaibHas
TOYKa,

a0COJIFOTHO TBEPAOE TEJIO, TOUCUHBI UCTOYHUK CBETA, JIy4, TOHKAsI JIMH3a, TIJIaHEeTapHas
MO/IENIb aTOMa, HYKJIOHHAs1 MOJI€JIb aTOMHOTO Sipa;

— XapaKTepu30BaTh MPUHIIUIIBI ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM UHUCIIC: CHUAOMETP, TaTUYUKH MOJIOKEHUS,
PaCCTOSIHUS U YCKOPEHUS, paKkeTa, 9X0JIOT, OUKH, IEPUCKOII, (poToarnmapar, ONTHYECKUE
CBETOBO/IbI, CIIEKTPOCKOI, TO3UMETP, Kamepa

BuibcoHa), UCTI0JIb3ys 3HaHUSI O CBOMCTBaX (PU3MUECKUX SIBIICHUN U HEOOXOIUMBIC
bu3ndecKre 3aKOHOMEPHOCTH;

— HCIOJIb30BATh CXEMbI U CXEMATUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTETBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MPOIIECCOB MPHU PEIICHUH Y4eOHO-



MPaKTUYECKUX 3a]1a4; ONTUYECKHUE CXEMBbI JIJIsl TOCTPOEHUS U300PaKEHUN B IIIOCKOM
3epKajie U COOMparoIIe JTUH3E;

— TPUBOJIUTH NPUMEPBI/HAXOAUTH HH(POPMAIIHIO O TPUMEPAX MPAKTHUECKOTO
UCTIONIb30BaHuUs (PU3NYECKUX 3HAHHUM B MMOBCEAHEBHOM KU3HU JIJIsI 0OeCcTIeueHUs
0€30MacHOCTH MPU OOPAILIEHUH C TPUOO-PaMU U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHsI 37J0POBbS U COOJIIOJICHHUS HOPM SKOJIOTMYECKOTO IOBEICHHS B OKPY>KaIOIIEH

cpene;

— OCYIIECTBJISATh NOUCK MH(POpMaLMK (PU3NUECKOTO CoJIepKaHus B ceTH MIHTepHeT,
CaMOCTOSITENIBHO (POPMYJIUPYS IOUCKOBBIHM 3aIIPOC, HAXOAUTh IYTH ONPEACICHUS
JIOCTOBEPHOCTH TOTYYSHHON MH(POPMAIIMN Ha OCHOBE UMEIOIINXCS 3HAHUN U
JOTIOJIHUTEBHBIX HCTOYHUKOB;

— HCIOJIb30BATh MPH BHIMIOJHEHUH YUE€OHBIX 33JJaHU HAYYHO-TIONMYJISIPHYIO JINTEPATYPY
(U3UYECKOTO COJIepKaHUsI, CIIPABOYHbBIC MaTEpUAIIbI, peCypchl ceTu HTepHeT; BIaJeTh
puEMamMu

KOHCIIEKTUPOBaHUSI TEKCTa, Mpeodpa3oBaHus HHGOPMAIIMK U3 OJTHON 3HAKOBOU CHCTEMBI

B IpYTyIO,

— C03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHUS HA OCHOBE MH(OpMaLUn
u3

HECKOJIbKMX UCTOYHUKOB (PU3NYECKOTO COACPKAHMSL, TyOJIUUYHO NPEACTABIATD
pe3ynbTaThl MPOEKTHOM MIIM UCCIEN0BATENBCKON AEATENBHOCTH; IPHU ITOM IPAMOTHO
UCIOJIb30BaTh U3YUEHHBIN MOHATUMHBIN anmapaT U3y4aemoro paszjena pUusuku u
COMNPOBOXK/IATh BHICTYIUICHHE MPE3EHTALMEN ¢ y4ETOM OCOOCHHOCTEN ayIuTOPUH
CBEpPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

Ne | HaumenoBanue KoanuecTBo yacos Jlata | BUIBI IeATEALHOCTH O0YAIOMMXCSH € YIETOM | 3 jekrponnbie (H(POBLIE)
n/11| pa3jaejoB U TeM BCer | KOHTPO.Ib | npaKTHyec| U3YIeH padoveii NporpaMMbl BOCHHTAHUS o0pasoBaTe/bHbIE PeCyPChl
NpOrpamMmel 0 |mble KHe us
padoTsl | paboTHI
Paznen 1. Mexannyeckue siBJeHUA
1.1.| Mexanuueckoe 10 3 AHauM3 ¥ 00CYXKICHUE PANIUYHBIX IPUMEPOB https://www.yaklass.ru/p/fizika/9-
y p p p

NBUKEHHE U
CIIOCOOLI €ro
ONMCAHUSA

MeXaHU4YecKoroiBuxeHus; O0cyxaeHue rpaHuil
MPUMEHUMOCTH MOJIENTH «MaTepUAbHASITOUKA;
Omnucanue MEXaHUYECKOTO ABUKEHUS pa3IuyHbIMU
crnocobamu(ypaBHeHue, Tabnuma, rpaguk);

AHanu3 )KU3HEHHBIX CUTYallUui, B KOTOPBIX
HPOSIBIISETCS OTHOCUTENIBHOCTh MEXaHUUECKOTO
JBYKCHUS;

HalmoieHne MexaHM4eCKOTo IBIKSHUS Tela
OTHOCUTEIBbHOPA3HBIX TET OTCUETA;

CpaBHeHue TyTel ¥ TPaeKTOPUM IBUKEHUS OTHOTO
TOT'O JK€E TeJsa

OTHOCUTEJBbHO Pa3HbIX TeJ OTCYETa,;

Ananu3 texcta ['anunes 06 OTHOCUTENBHOCTH
JBUKEHMS;BBIIIOJIHEHNE 3aJJaHUH IO TEKCTY
(CMBICIIOBOE UTEHHUE);

OmpeneneHue cpeiHeil CKOPOCTH CKOIBKEHUs Opycka
WM IBUKEHUS IapHKa M0 HAKJIOHHOMW TJIOCKOCTH;
AHanu3 1 o6cysxaeHre croco00B MpUuOIMKEHHOTO
OIpeaeIeHus

MI'HOBEHHOM CKOPOCTH;

Omnpenenenne CKOPOCTH PaBHOMEPHOTO IBUKEHUS
(mapuka B XKUIKOCTH, MOJIETH JIEKTPUUECKOTO
aBTOMOOWJIS U T. 1.);

Omnpenenenne mMyTH, MPOWIEHHOTO 3a JaHHBII

klass/zakony-dvizheniia-tel-osnovy-

kinematiki-12594



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

1.2.

B3zanmMopeiicTBue T

Habmonenue n 00cykIeHHE OTBITOB C IBUKCHHEM
Tela MpU YMEHbIICHUH BIUSHUS APYTUX Tell,
HPENATCTBYIOUIUX JIBUKEHUIO;

Amnanu3 texcta ['anuies ¢ onucaHueM MbICIEHHOTO
JKCIIEPUMEHTA,

000CHOBBIBAIOIIETO 3aKOH MHEPLIUH; BBITIOJIHEHHE
3a1aHuil 110 TEKCTY (CMBICIOBOE UTEHHE);
OO0cy>xeH1re BO3MOKHOCTH BBITIOJTHEHHUS 3aKOHA
MHEPIIMU B PA3IMUHBIX CUCTEMAX OTCUETA;
Habmoenne u o0cyskxieHre MEXaHUIECKUX SIBICHUH,
IPOUCXOAAIINX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM

JBWKCHUU OTHOCUTENIFHO KaOuHeTa PU3UKHU;
JlelicTBUSA C BEKTOPAMU CHJI: BBIIIOJIHEHHE 33 JaHUU 110
CJIO’KEHUIO Y BBIUUTAHUIO BEKTOPOB;

HaGmronenue u/uinu npoBeeHNe OIBITOB,
JEMOHCTPUPYIOIUX

3aBUCHMOCTb YCKOPEHUS Te€Ja OT NPHJIOKEHHON K HEMY
CHUJIBI M MacChl TeNa,

AHanu3 1 00bsICHEHHE SIBJICHUH C UCTIOIb30BaHUEM
BTOpOro 3akoHa HproTOHa;

Pemrenue 3a1a4 ¢ UCMoab30BaHUEM BTOPOTO 3aKOHA
HbroToHa 1 mpaBuiia CIOKEHUS CUIT;

Omnpenenenne KECTKOCTH MPYKUHBI;

AHanu3 cuTyanui, B KOTOpBIX HaOJI0AAI0TCS YIpYyTr1e
neopmanuu, 1 uX 00BICHEHHE C HCIIOIB30BAaHIUEM
3akoHa ['yka;

Pemenue 3anau ¢ ucnonab3oBanueM 3akoHa ['yka;
HccnenoBanue 3aBUCMMOCTH CHUJIbI TPEHUS CKOJIBKEHUS
OT CHJIBI

HOpMaJsibHOTO AaBieHus. O0cykaeHue pe3yabTaToB
uccienosanust; OnpeneneHue Ko3QPUIeHTa TPEHUs

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




1.3.

3aKoHBI COXpaHeHUS

Habmronenue u 00CyXIeHHE OTBITOB,
JIEMOHCTPUPYIOIINX Tepelauy UMITYJIbca MpU
B3aUMOJICHCTBHUHU TEJI, 3aKOH COXPAHEHUSI UMITYJIbCa
npu a0CONIOTHO YIPYTOM U HEYIIPYrOM B3auMO
JICHCTBUH TEII;

AHanu3 cuTyalui B OKpYKaroulei Ku3HU ¢
UCTOJIb30BAHUEM 3aKOHA COXPAaHEHHS UMITYJIbCa;
Pacnio3naBanue siBieHUS pEaKTUBHOTO JABHKEHUS B
npupoje u Texauke (MC — Ouonorus);
[TpumMeHeHMEe 3aKOHA COXPAHEHUSI UMITYJIbCA IS
pacuéra pe3ybTaTOB B3aUMO/IeiicTBUS Te (Ha
pUMEpax HEYNPYyToro B3auMOICHCTBUS,

YIPYToro LEHTPaIbHOTO B3aUMOICHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJJHO U3 KOTOPHIX HEMOJBUKHO);
Pemienue 3a1a4 ¢ UCTMOIB30BAHNEM 3aKOHA
COXpaHEHUs UMIYJbCA;

Ompenenenne padOTHI CHIIBI YIIPYTOCTH TIPH MOIBEME
rDv3a ¢

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

Hroro no pazueny
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Paszgen 2. Mexannuyeckue KoJe0aHud U BOJTHBI

2.1.

Mexannuyeckue
Ko0JIe0aHud

5

2

Hab6mronenne koie0aHui Mo IeHCTBUEM CHJI TSKECTH
U yIPYTOCTH U 0OHApyKeHHE TOA00HBIX KoseOaHuil B
OKpYIXKaroIleM MHpE;

Amnanu3 xonebaHull rpy3a Ha HUTH U HA TIPYKHUHE.
Ompenenenre 4acTOThl KOJEOAHUN MaTEMAaTHUECKOTO
U NIPY)KUHHOTO MasTHUKOB;

Habnronenue u 00bsicHEHHE SBJICHUS PE30HAHCA;
HccnenoBanue 3aBUCUMOCTH TIeproJia Kojebanuit
TOJIBEIIICHHOTO K HUTH I'Py3a OT JJIMHBI HUTH;
[IpoBepka HE3aBUCUMOCTH Mepuoa KonebaHuil rpysa,
MOJIBEIICHHOTO K JICHTE, OT MACChI I'PY3a;

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-kolebaniia-
zvukovye-volny-18755

2.2.

Mexanuyeckue
BOJIHBI. 3BYK

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-kolebaniia-
zvukovye-volny-18755




Wtoro no pazueny
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Paznen 3. BJ'leKTpOMaFHI/ITHOe 110JI€ U 3JICKTPOMAIrHUTHBIEC BOJIHDBI

3.1.| DnekrpomaruutHoe| 6 2 [TocTpoenue paccyskaeHnii, 000CHOBBIBAIOMIMX B3aUMOCBs3b | https://www.yaklass.ru/p/fizika/9-
noJjie u 3JIEKTPHYECKOTO U MATHUTHOTO TOJICH; klass/elektromagnitnoe-pole-
3J1€eKTPOMATrHUTHBI DKCIEPUMEHTAIBHOE U3yYEHUE CBOUCTB 3JIEKTPOMarHuTHEIX | 935026
¢ BOJIHBI BOJIH (B TOM YHCII€ C TIOMOIIbI0 MOOMIILHOTO TeleoHa);
AHali3 peHTIeHOBCKUX CHUMKOB Y€JI0BEYECKOTO OpraHu3Ma,;
AHaJi3 TEeKCTOB, OMUCHIBAIOIIMX MPOSBICHHUS JICKTPOMATHUT
HOTO M3JTyYCHUs B MPUPOJIC: KUBBIC OPTAHU3MBI, U3y ICHH S
HEOeCHBIX Te (CMBICIIOBOE YTCHUE);
HToro no pasueny 6
Paznen 4. CBeToBbIe sIBJIEHUS
4.1.| 3akoHbBI 3 0 0 Habu10/1€H1E OMBITOB, IEMOHCTPUPYIOIINX sBJICHUE Tpsimoutu | https://www.yaklass.ru/p/fizika/8-
pacnpocTpaHeHus HEWHOTO PaclpoCTPaHEHHUS CBETa (BOSHUKHOBCHUE TCHU U klass/izuchaem-svetovye-iavleniia-
cBeTa HOJyTEHHU ), B UX 131515
MHTEPIPETAINS C HCIIOIb30BAHUEM IIOHATHS CBETOBOTO JIyda;
OOBsCHEHHE M MOJICTMPOBAHIE COJTHEYHOTO U IYHHOTO 3aTME
Huit; MccnenoBanue 3aBUCUMOCTH YTJIa OTPAXKEHHS CBETOBOTO
Jy4a OT yrijia naeHHus;
N3yyeHune cBoiicTB U300pakeHUs B TNIOCKOM 3€pKale;
Habnronenue u 00bsCHEHHE OTBITOB TI0 MOTYYSHUIO H300paxe
HHI B BOTHYTOM M BBINYKJIOM 3epKajiax. HaGmonenue u
00BSICHEHHE OTBITOB MO TPETOMIICHUIO CBETA HA TPAHMIIE
Pa3IMYHBIX CPEJl, B TOM YKCIIC OIBITOB C MOJHBIM BHY TPEHHUM
4.2.| JIun3zel u 4 |0 1 [Tonyuenne n300paxxeHuit ¢ momMomIblo codupatotieil u pacceu | https://www.yaklass.ru/p/fizika/8-
ONTHYECKHE BaIOIIEH JIMH3, klass/izuchaem-svetovye-iavleniia-
npubopeI Onpenenenre POKYCHOTO PaCCTOSHUS U OMTHYECKOM CHITBI 131515

coOuparolIeil JINH3HL;

AHanu3 ycTpoicTBa U MPUHIIKIIA ICHCTBUS HEKOTOPBIX
ONITHYE CKUX MPUOOPOB: (oToammapara, MUKPOCKOTIa,
teneckona(MC — OHOJIOTHS. aCTDOHOMHS):



https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026
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4.3.| Pa3nio:keHue 0ey10oro
CBETA B CHEKTP

Habmnronenune mo pas3nokeHuio 0eI0ro cBeTa B CIEKTP;
Habmonenne u 00BbsICHEHHE OTIBITOB TI0 MOJTYYEHHIO OEJI0r0
CBETa MPH CI0KEHUH CBETA PA3HBIX I[BETOB;

[IpoBeneHne 1 0OBSICHEHHE OTBITOB TI0 BOCIIPUSATHIO I[BETA

https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-svetovye-iavleniia-
131515

Wtoro no pazgeny

10

Pasnen 5. KBaHTOBBIE SIBJIEHUSA

5.1.| Ucmyckanue u
NOrJI0IIeHHe CBeTa
aTOMOM

6

0

OO6cyxeHue 1enu ombIToB Pesepdopaa mo uccnenoBaHuo
aTOMOB, BBIJIBWKEHHE THIIOTE3 O BO3MOXKHBIX pe3yiIbTaTax
OIBITOB B 3aBUCUMOCTH OT MPEIONAraeMOT0 CTPOCHUS
aTOMOB, ()OPMYJIMPOBAHUE BBIBOJIOB M3 PE3yJIbTATOB OIBITOB;
OO6cyxIeHre TPOTUBOPECUNH TUTAHETAPHOM MOJICITH aTOMa U

v
AnTTANAYITITY moa rrrrramanty Dana A amarrmrasraniirryy anByamay

https://resh.edu.ru/subject/lesson/59
09/start/48492/

5.2.| CtpoeHue
aTOMHOTO sI/Apa

OOcy:xaeHre BO3MOXKHBIX THIIOTE3 0 MOACIAX CTPOCHHUS S/pa;
Omnpenenenne cocTasa sAep M0 33aHHBIM MAaCCOBBIM H 3apsili0
BBIM YHCJIaM U 110 HOJIOKEHUIO B IEPUOJUUECKON CHCTEME
sneMeHToB (MC — xumus); AHanu3 u3MEHEeHUs CocTaBa sapa
U €rO0 TOJIOKEHUS B IEPUOANYECKON cHCcTEME PH a
paguoakTuBHOCTH (MC — xumus);

HccnenoBanue TpeKoB a4acTHll O TOTOBBIM (GOTOrpadusim;
OGHapy xeHHe U U3MEPEeHHe paJHallMOHHOTO (oHa ¢

https://resh.edu.ru/subject/lesson/58
45/start/151635/

5.3.| finepHbie peakuun

Pemrenue 3a1a4 ¢ UCIONB30BAHNEM 3aKOHOB COXPaHEHHS
MAaCCOBBIX M 3apsI0OBBIX YHCEI HA OIPEAEICHUE PE3YIbTATOB
AJIEPHBIX peaKlyil; aHATU3 BO3MOKHOCTH WIJIM HEBO3MOKHOCTH
AJICPHON PEAKLINN;

OreHKa DHEPIUH CBA3M SJIED C MCIOIb30BAHNEM (HOPMYVJIBI

https://resh.edu.ru/subject/lesson/4
918/start/48463

Hroro no pasueny

13

Paszgen 6. IloBTOPUTEILHO-00001IIAI0IIHI MOAYJb



https://www.yaklass.ru/p/fizika/8-klass/izuchaem-svetovye-iavleniia-131515
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6.1.| Cucremarusanus u | 6 0 BrimonHenue yueOHbIX 3a1aHuH, TPeOYIONUX JeMOHCTPAIMN
0000meHHe KOMIIETEHTHOCTEH, XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
NpeaAMETHOr0 I'paMOTHOCTDL:- IPUMCHCHUSA MOJTYUCHHBIX 3HAHUU JUIA
Co/IepKaHusA U HAay4YHOTO
onbITa Jes 00bsACHeHUS PU3UYECKUX SBICHUHN B OKpY’Karollleil mpupoje
-TeJIbHOCTH, ¥ TIOBCEIHEB-HOM JKU3HH, a TAKKe BBIABICHUS (PU3NUECKUX
NpHOOpPeTEHHOTO OCHOB PA/1a COBPEMEHHBIX TEXHOJIOTHUIl;- TPUMEHEHUS
NpU U3YYeHUH OCBOCHHBIX IKCTIIEPUMEHTATIbHBIX YMEHUH I UCCIIEJOBAHUS
BCEro Kypca bu3uYecKuX SBICHUN, B TOM YHUCIE JUIS IIDOBEDKH THIIOTE3 U

HToro no pasueny 6

OBIEE 68 18
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dwusuka 9 kiacc/ [epeimkun A.B., I'ytauk E.M., OO0 «IPO®A»; AO «M3xarensctBo [IpocBemieHuney;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Otkpoitas pusuka. Yacts 1. Mexanuka. Tepmoaunamuka. MexaHudeckue KojaeOaHus U BOJIHBI. -
Honronpyansiit: OO0 «Duzukon», 1997 r.

2. Otkpeitas ¢pusuka. Yacte Il. DnekrpuuectBo n MaraetusM. Onruka. KBantoBas gusuka.- JlonronpyaHbrii:
000 «®Puzukon», 1997 r.

3. DNeKTpOHHBIN 3a1a4HuK 10 (pusuke.- M.: Menua [labnummsar, 1997 r.

4. bonpmas sunukinoneaus Kupumia u Medoaus.- M.: Kupunn u Medoauit, 1999 r.

5. Ot mnyra go nasepa 2.0. MatepaktuBHas snuukionenus.- M.: Kommanus «Hosbrit uck», 1998 r.
6. Kypc dusuku XXI Beka. JI.S.bopeckuit —M: MenuaXays, 2002 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://physica-vsem.narod.ru/
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http://knaccuas ¢puznka
http://fcior.edu.ru
http://school-collection.edu.ru
physics-regelman.com/
www.ege.edu.ru

www.fipi.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

Ontuka u KBaHTOBas (PU3UKa
1 JleMOoHCTpaIlMOHHBIM HAOOP MO OINTHUKE.

2 Kom1uiekT 1abopaTopHBIN MO ONTHKE
3 JIuH3a Ha MOJCTAaBKeE.

4 Jlyna.

5 Jlyna Ha moJicTaBke.

6 Mukpockon

7 Habop nudpakiinoOHHBIX PEIIETOK
8 Habop nuns.

9 Crpobockor.

10 doroannapar.

Mexanuka

1 bnox

2 Bechl

3 luHamMoMeTp JE€MOHCTPaLlMOHHBIH
4 JluramomeTp 1abopaTopHbIi

5 Kenob

6 NuaukaTop 4acoBOro Tuma

7 MamuHa BoJIHOBas

8 Habop rpy30B JeMOHCTPAIIMOHHBIIH
9 HaGop rpy30B 1a00paTOPHBIA.

10 Habop MarHuToOB JyrooOpa3HbIX
11 HaGop MarHuToB MOJIOCOBBIX
12 Pblyar neMOHCTpallMOHHBIN

13 Ppryar nabopaTopHbIi

14 Tenexxku

15 Tpubometp

16 YpoBeHb rOpU30HTAIBHBIN
OnexTpoaMHaMHMKa U MarHETU3M

1 AmnepmeTp J€MOHCTPALIMOHHBIN
2 Amnepmerp J1abopaTopHbIN

3 BonoHnarpesarenb

4 BonpTMETp AEMOHCTPALIMOHHBIN
5 BonbT™meTp nabopaTopHbIN

6 'enepaTop nEKTpUUECKUI

7 I'nunb3bl U3 GOIBTH.

8 McTouHuK nuTaHus 1ab0paTopHbIN

9 Karymika MHIYKTHBHOCTH JIaOOpaTopHas
10 Kurou 1abopatopHbIit

11 Kommac

12 Konnencarop

13 Jlamnouku nabopaTopHbIe



14 Mara3uH cCOnpOTHUBIICHUH.

15 MarauTHas cTpeska.

16 MunnuammnepmeTp J1a00paTOPHBIN

17 Monenb paauonpueMHUKa

18 Mopeinb 37eKTpoABUTaTENs

19 HaGop 110 351eKTpoIu3y

20 HaGop 1o 351eKTpoau3y C yroJbHbIMU 3J€KTPOIaMH.

21 Habop 1o 31eKTpocTaTuke

22 IlnuTka 35eKTprudecKast

23 Ilpubop /s AeMOHCTpanuu npasuia JleHna
24 PamMka BpallleHHs] B MATHUTHOM T10JI€ 3€MJIU
25 Pe3ucropsl 1abopaTopHbie

26 Peocrat 1abopaTopHBbIii

27 PeocTaTbl 1EMOHCTPALIUOHHbBIE

28 Cnmpaiib — pe3ucTop jJabopaTopHas

29 CrexnsHHas ¥ YOOHUTOBAS MAJTOYKH.

30 CynraHbl 31€KTpUYECKHE
31 Tpancdopmarop.

32 DyeKTpUUeCKUil 3BOHOK
33 DnexTpockon

34 DnekTpodopHas MalIrHa.
MKT ./laBneHue.

1 bapomeTtp —anepoun

2 Benepko Apxumena

3 Becnl

4 T'urpomerp.

5 KamepTon

6 Kanopumerpsl 1abopaTopHbIe

7 MarneHOyprckue rnoyymapus

8 Manowmerp.

9 MeHn3ypku 1ab0opaTOpHBIE.

10 Mopnenb ra3oBoit TypOHHBI

11 Habop npoOupok

12 HaGop Ten amst KallopuMETPUIECKUX padoT.
13 Hacoc py4HOii BaKyyMHBIA.

14 ITpubop At U3y4eHUs ra30BbIX 3aKOHOB.
15 IIpubop At U3ydeHus TemIONPOBOAHOCTH
16 [Tpubop mist teMoHcTparuu AehopMaIiu
17 Cocynsl coobrmiaromuecs

18 CiupToBKHM

19 Tapenka BakyyMHas

20 TepmomeTp

21 TepMOMETp AEMOHCTPALIUOHHBIN

22 I{unuHIpBl CBUHIIOBBIE CO CTPYTOM.

23 [ap 11 B3BEIIMBAHUSA BO3AyXa
24 Map ITackans



OBOPYJIOBAHME JIJISI TPOBEJIEHUSI IABOPATOPHBIX, MIPAKTHYECKHNX PABOT,
JEMOHCTPAIIUI

1 MccnenoBanre paBHOYCKOPEHHOTO JIBI)KCHMsI 0€3 HauaabHOUM ckopocTH. JKenob mabopaTopHblit
METaJUIMYECKUI

[Tapuk meTam4ecKkuit

HunmuHap MeTamindecKui

CEKYHJIOMED

JlenTta nu3amepurensHas

Men

2 Nsmepenue yckopeHus: cBOOOIHOTO najieHust. [Ipubop nms u3yueHus ABMKEHUS Te
[Tonocku MIIITMMETPOBON Oymaru

[Tonocku u3 KONMPOBAIBHOM Oymaru

[ITaTus

3 UccnenoBanue 3aBUCUMOCTH NIEPUOAA U YACTOTHI CBOOOAHBIX KOJIEOAHUN HUTSHOTO MasiTHUKA OT JIMHBI
Hutu tatus

[MTapux

Pesunka cruparenbHas

Cexynnomep

Hutp 130 c™m

4 UccnenoBanue 3aBUCUMOCTH MIepHOJa KOJIeOaHU MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U )KeCTKOCTH
npyxuHsl. llItaTus

[[Tapuk meTamuyeckuit

Pe3unka cruparenbHas

CexyHnnomep

[Ipyxuna

I'py3

5 N3ydeHue ABIECHMS 3JIEKTPOMAarHUTHON UHAYKIMK. MuuinaMiiepMerp

Karymka-moTok

Marsut nyrooOpa3Hblit

Hctounnk nuranus

Karymka ¢ xesne3HbIM cepIeYHUKOM

Peocrar

Kirou

[IpoBona coequHUTENBHBIE

Monens reneparopa 1. ToKa

6 HabmroieHre CIIoNHOTO 1 JTMHEHYAThIX CIIEKTPOB HUCIyCKaHus. TeHepaTop «CIeKTpy
COEMHUTEIIBHBIE IPOBOJA

WCTOYHUK MTUTAHUS,

CIEKTpaJIbHbIE TPYOKH C BOJJOPOJIOM, KPUIITOHOM, HEOHOM;

CTEKJISIHHASI IJITACTUHKA CO CKOILIEHHBIMU IPaHSAMU;

JlaMIia ¢ BEpTUKAJIbHOM HUTBIO HAKaNa;

IpU3Ma IPSAMOIo 3pEHMS

7 N3ydyeHne TpeKkoB 3apsKEHHBIX YacTHUIL IO TOTOBBIM (hoTorpadusim. @ororpadun Tpekos
JInneika

8 Nzyuenue nenenus siapa ypana rno ¢pororpadun TpekoB. DoTorpaduu TPEKOB 3apsIKEHHBIX YaCTHUIT






