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IHHOACHUTEJIBHASA 3AIIMCKA

CopneprkaHue mporpaMMbl HapaBJIeHO HA (GOpMUPOBaHNE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIIUXCS U
OpTraHU3aIMI0 U3y4YeHUs! (PU3UKU Ha JEeSITEIHbHOCTHON OCHOBE. B HEll yUUTHIBatOTCS BO3MOXKHOCTH MIPEIMETa
B peanu3auuu tpeboBanuii ®I'OC OOO k muaHUPyEeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM Pe3yJIbTaTaM
00y4eHHs, a TAKXKe MEXKIIPEIMETHBIE CBA3H €CTECTBEHHOHAYYHBIX YUCOHBIX PEAMETOB Ha YPOBHE
OCHOBHOTI'O 001I1eT0 00pa30BaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

Kypc ¢pusnku — cucteMoo0pas3yronuii 1 €CTEeCTBEHHOHAYYHBIX YIEOHBIX MPEAMETOB, TIOCKOJIBKY
(u3nveckre 3aKOHbI JIS)KAaT B OCHOBE IIPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMHUEH
u pusndeckoit reorpaduei. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPa, HO U IPEJOCTaBIIsAeT Haubosiee sicHble 00pa3Libl IPUMEHEHUs HAyYHOTO
METO/a O3HaHHUs, T.€. Cl10co0a MOIY4YeHUs JOCTOBEpHBIX 3HaHUH o mupe. Hakonen, puszuka — 310
IIPEAMET, KOTOPBIA HAPSALY C APYTUMHU €CTECTBEHHOHAYYHBIMH IIPEAMETaMU JOJDKEH JaTh IIKOJbHUKAM
IpeJCcTaBiIeHUE 00 YBIEKATEIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PalOCTH CAMOCTOSITEIbHOIO OTKPBITUS

HOBOI'O 3HAHUA.

OpHa U3 TIaBHBIX 337a4 (PU3UIECKOT0 00pa30BaHUs B CTPYKTYpeE 00IIero oOpa3oBaHus COCTOUT B
(hopMHpPOBAHNY €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpECca K HayKe Y OCHOBHOM MacChl 00yJaroInuXcs,
KOTOpBIE B JaJIbHENIIEM OyyT 3aHATHI B CaMbIX pa3HO o0pa3HbIX cdepax nesrenbHocTu. Ho He menee
Ba)XHOH 3a/1auell SBJISIETCS BBIBICHUE U ITOANOTOBKA TATAHTIMBBIX MOJOIBIX JIOAEH s IPOJOIDKEHUS
o0pa3zoBaHMs U AajbHENIIEH TpodecCHOHAIBHOM IS TEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
WCCIIIOBAaHHH U CO3JJTaHUH HOBBIX TeXHOJOTHA. COTIACHO MPUHATOMY B MEXTyHAPOJTHOM COOOIIECTBE
orpejiesnieHuo, EctecTBeHHOHay4YHasi TPaMOTHOCTh — 3TO CLIOCOOHOCTH YeJIOBeKa 3aHUMaTh aKTUBHYIO
rpaxk- JIAHCKYIO MO3UIIMIO MO0 0OILIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH,
¥ €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HesiMA. HaydHO rpaMOTHBIH 4eoBeK
CTPEMHTCS yIacTBOBATh B apTyMEHTHPOBAHHOM O0OCYKIEHUH TPOOIIeM, OTHOCSIINXCS K €CTECTBEHHBIM
HayKaM ¥ TEXHOJIOTUSM, YTO TpeOyeT OT HEero CeIyIoIUX KOMIETEeHTHOCTEH!:

— HaY4HO 0OBACHATH SABJICHUA,
— OIICHHUBATh U IIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICOOBAaHU,
— HUHTCPHPECTUPOBATH JAHHBIC U UCITIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA IJIS ITOJTYUCHUA BBIBOIOB.

N3ydenue ¢pu3nku cnocoOHO BHECTHU pelIaloIIni BKJIaa B ((OPMUPOBAHHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00Y4YaIOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O ITPE/IMETA «®PU3UKA»

[enn nzydenus GpU3MKKA HA ypOBHE OCHOBHOTO 001Iero 00pazoBanus onpeneneHsl B Konmnenm
npenoaaBaHus yueoHoro npeamera «dusukay B o0pazoBaTenbHbIX opranu3anusax Poccuiickoit deneparuy,
pealn3yIoNMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPKIEHHOM pemenneM Komnerun
MunuctepcTBa npocseiienus Poccuiickoit @eaepanuu, npotokosn ot 3 nekadpst 2019 r. Ne [1K-4BH.

enu nzydyenus Gu3nuku:

— mnpuoOpeTeHrne HHTepeca U CTpeMJICHHs 00yJaroluXCsl K HAy9YHOMY U3YUYEHHUIO MPHUPOBDI,
pa3sBUTHE MX UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— pa3BHUTHE MPECTABICHUI O HAYYHOM METO/Ie MO3HaHUs U (POPMHUPOBAHHE UCCIIEIOBATEIBCKOTO
OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;



— (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB CTPOCHHUS MAaTEPUU U
(byHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

— ¢QopmupoBaHue MPEACTABICHUN 0 POJU PU3UKH IJIs1 Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA;

— pa3BUTHE MPEICTABICHUI 0 BO3MOXKHBIX chpepax Oynymeil npodheccHoHaIbHOM AeITeIbHOCTH,
CBSI3aHHOM C (PU3UKOMA, MOITOTOBKA K JAIbHEHUIIIEMY O0YYEHHIO B TOM HaIlpaBJICHUN.

JlocTrxkeHne 3TUX 1eNiel Ha ypOBHE OCHOBHOTO 00IIET0 00pa3oBaHus 00ECIICUNBACTCS PEIICHUEM
CIIEIYIOLIHX 3a/1a4:

— ano6peTeHHe 3HAHWH O JAUCKPETHOM CTPOCHHHU BEUIECTBA, O MEXaHUYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX SABJICHUSAX

— npuoOpeTeHrne yMEHUN OMUCHIBaTh U OOBSICHITH (PU3NUECKHE SIBICHUS C UCTOJIb30BAaHUEM
MOJyYECHHBIX 3HAHH;

— OCBOCHHC MCTOI0OB PCIICHUA HpOCT@fII.HHX paC‘IéTHHX 3aJa4d C UCII0JIb30BAHUEM (1)I/I3I/I‘ICCKI/IX
MOI[GJIGﬁ, TBOPYCCKUX U IMPAKTUKOOPUCHTHUPOBAHHBIX 3a1a4,

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIO,I[aTI> IpUPOAHLBIC ABJICHHWA U BBIIIOJIHATDH OIIBITHI, Ha6opaToprle pa6OTBI n
OKCIICPUMCHTAJIBHBIC UCCIICAOBAaHUA C UCITOJIb30BAHUCM U3MEPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE IPUEMOB paboThI ¢ HHPOpMaIueit PU3NIECKOro coepKanus, BKIYast HH)OPMALIHIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH; aHATH3 M KPUTHICCKOE OIICHUBaHUE WH()OPMAIIHY;

— 3HAKOMCTBO o chepamu rnpodeccuoHaNbHON NesTeNbHOCTH, CBA3aHHBIMU ¢ (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMHI, OCHOBAHHBIMH Ha JOCTIKEHUSX (PU3NUECKON HAYKH.

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

B cootBerctBrn ¢ ®I'OC OOO dusuka siBiaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO

obmiero obpa3zoBanus. JlanHas mporpamMma npeaycMaTpuBaeT u3yueHue Gu3nku Ha 6a30BoM ypoBHE B 9
kiacce B 00béme 102 gaca o 3 yaca B HEJIENTIO.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

Paznea 1. Mexannuyeckue siBJIeHUSA

Mexanunueckoe nBrxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
IOBYKEHMsI. PaBHOMEpHOE NpsMONIMHENHOE BHKeHue. HepaBHOMEpHOE TPSAMOIMHENHOE JBUKCHHUE.
CpenHsisi ¥ MTHOBEHHAs1 CKOPOCTb TeJla IPY HEPAaBHOMEPHOM JIBHKEHUM.

VYckopenue. PaBHoyckopeHHOe npsiMonHeiiHoe iBrkeHne. CBoOoiHoe nagenue. OnbiTel [anues.
PaBHOMEpHOE BIKEHUE 110 OKpYKHOCTH. [lepros u yactoTa oOpaiienus. JInHelHas u yrioBas CKOPOCTH.
LleHTpOoCTpeMuUTENbHOE YCKOPEHHE.

IIepssbiii 3akoH HeroToHa. Bropoii 3akoH Herorona. Tperuii 3akon Herorona. I[Ipunuun cyneprno3unyuun
CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CHia TPEHUS! CKOJIBKEHHS, CHJIa TPEHUSI ITOKOs, APYTHe BUIbI
TPEHUSL.

Cuta TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO NaieHus. [BIKeHre TIaHeT
Bokpyr Connua (MC). [lepBas kocMuueckas CKOpocTs. HeBecOMOCTh U Meperpy3KHu.

PaBHOBecue MaTepuanbHON TOUKH. AOCOIFOTHO TBEPOE TeI0. PaBHOBECHE TBEPIOTO TENa ¢ 3aKPEIUIEHHON
ocbl0 BpanieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbe Tena. M3menenne umiyinsca. Mmynbce cuiibl. 3aKOH COXpaHeHUs UMITynbca. PeakTuBHOE
nsuxenne (MC).

Mexanunueckast paboTa 1 MOLIHOCTb. PaboTa cuil TsbkecT, ynpyrocty, TpeHus: CBs3b 3HEPTUU U pabOThI
[TorenuanpHast SHEprys Tela, MOAHATOrO HaJl HOBEPXHOCTHIO 3eMIIU. [loTeHInanbHas 3Heprus cxaToi

npyxunbl. Kunernueckas seprus. Teopema 0 KHHETUYECKOH SHEpruy. 3aKOH COXPAaHEHHsI MEXaHUYECKOi
SHEPIUu.

Hemoncmpayuu

Habmoienne MexaHu4ecKoro JBUKEHHS Tela OTHOCUTEIBHO Pa3HbIX Te OTCUETa

CpaBHeHMeE IMyTel U TPACKTOPUN JBMIKEHHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTENILHO Pa3HbIX TEJT OTCUéTa
H3MepeHne CKkOpOCTH U YCKOPEHUS TPAMOJIMHEUHOTO JBUKEHUS

HccnenoBanue npu3HAKOB PABHOYCKOPEHHOI'O JBUKECHUS

ok~ e

HaGnroneHnue 1BuKeHuUs Teaa o OKPYKHOCTH
6. HaOnromenne MeXaHWYEeCKHX SIBIICHHI, TIPOUCXOSIINX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHeTa (PU3UKU
7. 3aBUCHMOCTb YCKOPEHHS Tella OT Macchl TeNa U JeHCTBYIONIEH Ha HETO CUITbI
8. HalmronmeHne paBeHCTBa CHIT TIPY B3aUMOACHCTBUH TET
9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBH)KEHUH
10.ITepenava nmmnynbca Ipu B3aUMOJEHCTBUM TET
11.IIpeobpazoBaHust SHEPTUU IPU B3aUMOJICHCTBUY TeT
12.Coxpanenne umMmnysbca Ipu HEYIPYroM B3aUMOAECHCTBUH
13.CoxpaHeHne UMITyJIbca P aOCOIIOTHO YIPYTOM B3aUMOIEHCTBUN
14.Ha6umroieHre peakTUBHOTO JBH)KEHUS
15. CoxpaHeHHe MEXaHUYECKOW SHEPTUH MTPH CBOOOIHOM MaJICHUU

16. CoxpaHeHHe MEXaHUYECKON YHEPTUH TP JIBUKEHUH TENA MO IEHCTBUEM NPYKUHBI

Jlabopamopnusie pabomot u onvimot

1. KonctpynpoBaHue TpakTa Ui pa3roHa U JaJbHEHIIEr0 paBHOMEPHOT'O IBUKEHUS [LIApUKa WU
TEJIECKKU

2. Ompenenenue cpeHel CKOPOCTH CKOJIbKEHHUS OpycKa WM JBM)KEHUS IApUKa 110 HAKJIOHHON



TUTOCKOCTHU

3. Ompenenenue yCKOPEHHUs Tella MPH PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIIOHHOH TIOCKOCTH

4. HccnemoBaHue 3aBUCHMOCTH ITYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBIKCHHH 0€3 HadalbHOM
CKOPOCTH

5. TlpoBepka runmoTe3bl: €Cliv MPH PAaBHOYCKOPEHHOM JIBIDKEHHH 0€3 Ha4a bHOH CKOPOCTHU ITyTH OTHOCSITCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHU OJTMHAKOBBI

6. HccrienoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO JaBIICHHS

7. Onpenenennie ko3P pUIIeHTa TPEHHUS CKOIbKCHUS

8. Ompenenenue KECTKOCTH MPY>KUHBI

9. Ompenenenue pabOTHI CHUIIBI TPEHUS IIPH PABHOMEPHOM JIBMKEHHH TeJIa IO TOPH30HTATLHON
MOBEPXHOCTH

10.Onpenenenue pabOTHI CHUIIBI YIIPYTOCTA TPH MOABEME TPy3a C HCIOIH30BAHUEM HETIOABMKHOTO U
MOJIBUKHOTO OJIOKOB

11.M3y4eHue 3aKOHA COXPAHCHUS SHEPTHU

Pasznea 2. MexaHnuecKue KOJe0AHUA U BOJHBI

KonebarenbHoe nmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUil: Tepuo, 4acToTa, aMILUIUTya.
MatemaTtuueckuil ¥ py>KUHHBIA MasTHUKU. [[peBpaliienue 3uepruu npu Kosiae0aTeIbHOM JABUKEHHH.
3aryxaromue Kosebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexanndyeckue BoiaHbl. CBOHCTBA
MeXaHU4ecKuX BOJH. [Ipo nonpHbIE 1 Tonepeynsie BOJIHBL. JlJIMHA BOJIHBI M CKOPOCTB €€ PACIIPOCTPAHEHHUS.
MexaHnueckue BOJIHbI B TBEPAOM Telie, ceiicmuueckue BoHbl (MC).

3ByK. 'poMKOCTB 3ByKa 1 BbIcoTa TOHA. OTpakeHue 3Byka. IHPpa3ByK u yIbTpa3ByK.

Hemoncmpayuu

1. HaGmroieHue kosebanuit Tes noJ| JeMCTBUEM CUJIBI TSPKECTH M CHIIBI YIIPYTOCTH
2. HaGnrorenue kose0aHmii Tpy3a Ha HUTH U Ha TIPY)KUHE

3. HabmtoneHune BoIHYXK/IEHHBIX KOJIEOAHUH U pe30HaHca

4. PactipocTpaHeHHe MPOJOJIBHBIX U MTONEPEYHBIX BOJIH (Ha MOJIEIN)

5. HabmroeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTH4ecKuii pe3oHaHC

Jlabopamopuvie pabomsl u onvimol

1. Onpenenenne 4aCcTOTHI ¥ Meproa KoJieOaHUH MaTEMAaTHIECKOTO MassTHUKA

2. OmpeneneHne 4acTOThl ¥ eproa KojaeOaHui Mpy>KHHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCHMOCTH TIepHOJIa KOJeOaHMIi TTOIBEIIEHHOTO K HUTHU TPpy3a OT IJIUHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH TIEprUoia KoJeOaHU MPYKUHHOTO MasiTHHKA OT MacChl Tpy3a

5. IIpoBepka HE3aBUCUMOCTH TIepHOJIa KoJieOaHui Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a 6.
OMBITHL, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD TIEPHO/Ia KOJIeOaHU TPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a U
AKECTKOCTHU MPYKUHBI

7. I3Mepenne ycKopeHusi CBOOOIHOTO MaICHUS

Paszpgen 3. DiieKTpoMarHuTHOE 10J1€ M 3JIeKTPOMATHUTHBIE BOJTHbBI

DJIEKTPOMArHUTHOE T0JI€. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTpOMarHuTHHIX BOJIH [lkama
AJIEKTPOMATrHUTHBIX BOJIH. MICIOJIb30BaHUE NIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoja ceera. CKopocTs cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CpoilicTBa 31EKTPOMAarHUTHBIX BOJIH
2. BoHoBEIE CBOIICTBA CBETA



Jlabopamopuvie pabomul u onvimol

1. V3yuenune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TTIOMOIIbI0 MOOMIIBHOTO TenedoHa

Pa3pen 4. CBeToBbIe IBJICHUSA
JlyueBast moniens cBetra. Mcrtounuku ceta. [Ipsamonuneiinoe pacripoctpanenue cBera. 3armenus: CoiHIa u
Jlynel. Otpaxkenue ceta. [1mockoe 3epkano. 3aKoH OTpakKeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHus cBera. [lomHOe BHyTpeHHEe oTpaskeHHe cBeTa. Mcnonp3oBanue
MOJTHOT'O BHYTPEHHETO OTPAXKCHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B muu3e. Onruueckas cuctema otoanmnapara, MEKpockona u teneckomna (MC). ['ma3
KaK ONTHYECKas CUCTeMa. biim30pyKocTh 1 TalbHO30PKOCTb.

Pasnoxenue 6enoro ceera B criektp. OnbiThl HptoToHa. CriojkeHue criekTpaibHbIX LBETOB. {ucnepeus
CBETa.

Hemoncmpayuu
[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiuenue caera.

OnTu4yecKuii CBETOBO/I.

Xon nydelt B coOuparoiei JuHs3e.

Xoz mydel B pacCEeUBAOIIEH JINH3E.

O N s~ wDN R

[Tonmy4yenne n300pakeHUH C TOMOIIBIO JINH3.

©

[Ipunuun aeiictus poToannapara, MUKpOCKOINA U TEJIECKOIA.
10.Mopens rnasa.

11. PaznosxeHue 0enoro cBeTa B CIEKTP.

12.TlonyueHue 6€70ro CBETa MPHU CIIOKEHUH CBETA Pa3HbIX IIBETOB.

Jlabopamopuvie pabomsl u onvimol
1. UccnenoBanne 3aBUCUMOCTH yTJjla OTPa)K€HUSI CBETOBOTO JIy4ya OT YIJla MaJeHHUsL.

2. I/I3yquI/Ie XapaKTCPUCTHUK I/I306pa)KeHI/I}I npeaMeTa B INIOCKOM 3€pKaJIC.

3. HccnenoBanue 3aBUCUMOCTH yriia mpeJIOMJICHUA CBCTOBOI'O JIy4da OT yIJia MaACHUA Ha T'PaHULIC
«BO3OYX—CTCKIIO».

4. Tlony4yenne n3o00paxeHUM ¢ MOMOIIBIO COOMPAIOIIEH JIMH3BI
5. Omnpenenenue HOKYCHOTO PacCCTOSHUS U ONITUYECKOM CHJIbI CO OMpArOIIeH JINH3BI.

6. OMBITHI 110 PA3JIOKESHHUIO OEJIOTO CBETA B CIIEKTP.
7. ONBITHI TI0 BOCTIPUSATHIO IIBETA TPEIMETOB MPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DMIBTPHI.

Pa3zgen 5. KBanTOBbBIE AIBJICHUA
OmnsiTe Pesepdopaa u nnanerapHas moaens atoma. Mojens atoma bopa. Mcnyckanue u mornoiieHme
cBeTa aromMoM. KBaHThI. JInHEeHYaThIe CIIEKTPHI.

PannoakTUBHOCTB. AJ'IB(I)a, OcTa u raMMan3IyuCHUs . CTpOCHI/IC ATOMHOTO sApa. HYKJ'IOHHaH MOACIb
ATOMHOTO spa. H30TOIEL.

PannoakTuBHBIE MpEeBpalICHUA. HCpI/IO,I[ nojrypaciazga aToOMHbBIX A4EP.

SAnepHble peakiiy. 3aKOHbI COXPAaHEHUS 3apsII0BOT0 U MAaCCOBOI'O YHCEN. DHEPIUs CBA3U ATOMHBIX SJIEP.
Cas13p Macchl ¥ 3Hepruu. Peakuun cuntesa u aenenus saep. Mcrounuku sneprun Connna u 38€31 (MC).
Anepnast sHepreruka. JIeMCTBUS paliOaKTUBHBIX U3TyUeHUH Ha kuBbIe opranu3msl (MC).

Hemoncmpayuu



1. CnexTpbl U31y4€HUS U NOTJIOLIECHUS.

2. CriexTpbl pa3IM4yHbIX Ta30B.

3. CriekTp Bogopoa.

4. HaGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuérurka HOHU3UPYIOUIMX U3ITy4EeHUI.

6. Peructpanus nznydeHus NpupoAHbIX MUHEPAIOB U IPOAYK TOB.

Jlabopamopmuvie pabomol u onvimol

1. HabnroeHue CIijIOMIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

2. UccnenoBanue TPEKOB: M3MEPEHUE SHEPTUU YACTHUIIBI ITO TOP MO3HOMY ITyTH (110 oTorpadusm).
3. U3mepenue pagnoakTUBHOTO (OHA.

IMoBTOPUTENBHO-00001IAO M MOYJIb

[ToBTOpUTEIIEHO-0000IIAOIINI MOTYJb TIPETHA3HAYCH SIS CUCTEMATH3AIMH U 0000IICHUS TIPEIMETHOTO
COJZICp KAaHUS M OTIBITA IEATEILHOCTH, TIPUOOPETEHHOTO MPU M3YYCHUHU BCETO Kypca PHU3UKH, a TAKXKE IS
noAroToBkU K OCHOBHOMY rOCYJapCTBEHHOMY SK3aMeHy MO (hU3HKe Al 00y4Jaronuxcs, BEIOPaBIIMX 3TOT
y4eOHBIN peIMeT.

HpI/I HU3YUCHUHN JAHHOI'O MOAYJIA PCAIU3YIOTCA U CUCTCMATU3SUPYIOTCA BUABI JCATCIbHOCTHU, HA OCHOBC
KOTOPBIX o0ecIieunBaeTCs AOCTHUIKCHUC MTPCAMETHBIX U MCTANTPCAMCETHLIX IIJIAHUPYEMBIX PE3YJIbTATOB
O6y‘{eHI/I${, q)OpMI/IpyeTCSI C€CTCCTBCHHO-HAYYHasA rpaMOTHOCTB: OCBOCHUC HAYUYHBIX METOAOB UCCJICJOBAHUS
SIBJICHHUI npupoAbl U TCXHUKH, OBJIAICHUC YMCHUAMU 00BACHATH (I)I/ISI/I‘ICCKI/IG SIBJICHUS, IIPUMCHSA
IMMOJIYYCHHBIC 3HAHUS, pCHIATDh 3a/la4l, B TOM YHCJIC KaUCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

HpI/IHHI/IHI/IaHLHO JIesITeIbHOCTHBIM XapaKTeP AAaHHOT'O pa3Jciia peain3yeTcd 3a CUér TOr0, 4TO yHaliuecd
BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPCAJIAracTCs:

— Ha OCHOBE IMOJIYYE€HHBIX 3HAHUH pacrno3HaBaTh U HAYYHO OOBSACHATH (U3MUECKUE SBICHHUS B
OKpY’Karolllel MpUpoJie U NOBCEAHEBHOM )KU3HU;

— HCIIOJIB30BAaTh HAYYHBIC MCTO/IbI UCCIICIOBAHUS (1)I/ISI/I‘~IGCKI/IX $[BJ'ICHPII71, B TOM 4UCJIC JJIA ITPOBCPKU
THUIIOTE3 U NOJYUCHUA TCOPCTUUCCKHUX BBIBOIOB,

— OOBICHATH HAay4YHBIC OCHOBBI Han0oJIee BaKHBIX JOCTHKEHHUI COBPCMCHHBIX TCXHOHOFHﬁ,
HaIIpuMEp, MPAKTUICCKOT'0 UCITIOJIB30BAHUA PA3JIMYHBIX HCTOUYHHUKOB S9HEPTHUU HA OCHOBEC 3aKOHA
npe- BpallCHHUA U COXPaHCHUSA BCEX U3BCCTHBIX BUAOB SHCPI'UU.

Kaxcz[aﬂ N3 TCM OAHHOTO pa3aeciia BKIIIOYACT SKCIICPUMCEHTAJIbBHOC UCCIICTOBAHUC 0606ma101uer0
XapaxkTepa. Pazgen 3aBCPUIACTCA NPOBCACHUCM JUAarHOCTUYECKOM U OLICHOYHOM pa60TBI 3a KypC OCHOBHOM
IIKOJIBI.



IIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

Nzyuenne ¢puznku B 9 Ki1acce HapaBJIeHO Ha AOCTIKEHHE 00YJIarOIIUMHCS TUYHOCTHBIX,
METalpeIMETHBIX U MPEJMETHBIX PE3YJIbTATOB OCBOCHHUS YIEOHOTO IPEAMETa.

JIMYHOCTHBIE PE3YJIbTATDI
Ilampuomuueckoe gocnumanue:
— TpPOSIBJIICHUE HHTEPECa K UCTOPUU 1 COBPEMEHHOMY COCTOSIHHIO POCCHUICKON (PH3MUECKOM HAYKH;

— HIEHHOCTHOC OTHOIICHHUE K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHBIX (bl/ISI/IKOB.

Fpam@ancxoe u nyoeuo-npaecmseunoe eocnumanue:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHIO B 06Cy)K,Z[€HI/II/I O6IJ_I€CTBCHHO-3H3‘-II/IMBIX N 3THYCCKHUX HpO6HeM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMEHCHUEM ,Z[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIBbHO-3TUYCCKUX NPUHIHIIOB B ACATCIIbHOCTHU yqéHOFO.

Icmemuueckoe gocnumanue:
— BOCIIPUATHC 3CTCTUYCCKHUX KAYCCTB (1)H3quCKOﬁ HAyKH: eé rapMOHHUYHOI'O IIOCTPOCHUS, CTPOI'OCTH,

TOYHOCTH, TJAKOHNYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHME IIEHHOCTU (PU3MUECKOM HAYKH KaK MOIIHOIO HHCTPYMEHTA NO3HAHUS MUPA, OCHOBbI
pa3BUTHUS TEXHOJOTHH, BAJKHEHUILIEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOMH JIF0O03HATEIILHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESITEIbHOCTH.

Dopmuposanue Kyibmypol 300p08bs U IMOUUOHATILHO20 O1A2ONOIYUUA:
— OCO3HaHHE [IEHHOCTU 0E30MacHOT0 00pa3a KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BKHOCTH TIPABWJI O€30MACHOTO TIOBEACHUS Ha TPAHCIIOPTE, HA IOPOTaX, C ANEKTPUIECKUM U TETUIOBBIM

000pyI0BaHHEM B IOMAITHUX YCIOBUSX;

— C(l)OpMI/IpOBaHHOCTB HaBBbIKa pe(i).]'[eKCI/II/I, IMMPU3HAHUEC CBOCTO IIpaBa HA OH_II/I6Ky " TAaKOr'o K¢ IIpaBa y

APYTOTO YesloBeKa.

Tpyooeoe socnumanue:
— aKTHUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/1a4 (B paMKaxX CEMbH, IIKOJIbI, TOPOAa, Kpasi)
TEXHOJIOTUYECKON U COIMAIbHOU HAIMIPABICHHOCTH, TPEOYIOMINUX B TOM YHCIE U (PU3UIECKUX 3HA

HUI;— WHTepeC K MPAaKTUYECKOMY H3yYEHHIO NMPOo(deccHii, CBSI3aHHBIX C PU3UKOM.

IKonozuueckoe socnumanue:
— OpHUCHTAUUA Ha IPUMCHCHUC (I)I/I3I/I‘-ICCKI/IX 3HAHUM 115 peuicHud 3a/iaq B o0iactu Opr)KaIOIJ_ICﬁ
CpCAbl, INITAHUPOBAHHUA IOCTYIIKOB U OLCHKH UX BO3MOKHBIX MOCJIEACTBUI IJII oxpyxcaromeﬁ

CpeAbl;— OCO3HaHUE MIOOAIBHOIO XapakTepa KOJIOTMYECKHX MPOOJIEM M ITyTeH UX pEeIIeHus.

Aodanmayusa 06yuarouecoca K USMEHAIOUWUMCA YC108UAM COUUATLHOU U RPUPOOHOIL CPeObl:—
MOTPEOHOCTH BO B3aUMOJICHCTBUY MPH BHIMIOTHEHUN UCCIICTOBAHUMA U TPOEKTOB (hHU3HUECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

— TIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUYECKYIO JeSTEIbHOCTb;

— MoTpeOHOCTh B GOPMUPOBAHUHU HOBBIX 3HAHUMN, B TOM YKciIe POPMYIUPOBATH UAEH, TOHSITHSA,



TUNOTE3bl 0 (PU3NYECKUX OOBEKTax W ABJICHUSX;

— 0CO3HaHME 1e(HUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

— IUIAHUPOBAHHE CBOETO PAa3BUTHUS B MPUOOPETEHNHU HOBBIX (PU3MUECKUX 3HAHUI,

— CTpeMJICHUE aHAIM3UPOBATH U BBIABISATH B3aUMOCBSI3U ITPUPO/IbI, OOIIECTBA M SKOHOMHUKH, B TOM
YHCIIe C UCTIONIb30BaHNEM (DU3UUECKUX 3HAHUIA;

— OIICHKA CBOMX JICHCTBUIA C yU4ETOM BIMSHUS Ha OKPY)KAIOIIYIO CPEY, BO3MOXHBIX IIT00AIBHBIX

HOCJIEICTBUM.

METAIIPE/IMETHBIE PE3YJIbTATbBI
YHuBepcanabHbIC IT03HABATEIIbHBIEC ICHCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUN);
— YCTaHAaBIIMBATh CYIECTBEHHBIN MPU3HAK KIaccU(PUKAIIIK, OCHOBAHUS AJIsi 0000IIEHUS U CPAaBHEHUS;
— BBISBIIAITH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B pacCCMaTpUBAEMBbIX (paKTax, JaHHBIX U HAOIIOACHUSIX,
OTHOCSIIIUXCS K (1)I/ISI/I‘~IGCKI/IM SABJICHUAM,
— BBISABIIATH NPUYMHHO-CIICICTBEHHBIE CBS3U NIPU U3yUYEHUU (PU3NUYECKUX SBICHUI U TPOIECCOB;
JIeNaTh BBIBOJIBI C UCTIOJIB30BAHUEM JIETYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUCHUI, BbIIBUTATh
THUIIOTE3bI O B3aUMOCBS3AX (PU3UUECKUX BEIMYUH;
— CaMOCTOSTEIHHO BBIOUPATH CIIOCOO pelIeHUs yaeOHOU (DU3HUYECKOM 3a1aun (CpaBHEHUE HECKOJIBKHUX
BapI/IaHTOB pGHICHI/IH, BI)I60p HaI/I6OJ'Iee IIOAXOIAIIICTO C y‘-IéTOM CaMOCTOATECIIBHO BBIJACJIICHHBIX

KpUTEPHEB).

Ba3zoevie uccneoosamenvckue oelicmeus:
— HCHOJIb30BaTh BOIPOCHI KAK UCCIIEOBATEIBCKUIM HHCTPYMEHT ITO3HAHNUS;
— TIPOBOJUTH MO CAMOCTOSITEIHHO COCTABJICHHOMY TUIAHY OIIBIT, HECIIOXKHBIA (PU3UUECKUN
AKCIIEPUMEHT, HEOOIbIIIOE UCCIeIOBAaHUE (PUZUUYECKOTO SIBICHUS;
— OIICHUBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTH UH(OPMAIIHIO, TOIYUEHHYIO B X0J1€ HCCIIEI0BAHUS
WJIU DKCIIEPUMEHTA;
— CaMOCTOATEIHHO (GOPMYITUPOBATH OOOOIIICHHS U BEIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOIIOIEHHS], ONIBITA, UCCIIEIOBAHM;
— MPOTHO3UPOBATH BO3MOKHOE JaNibHENIIIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB, & TAKKE BBIIBUTATh

MPEAIOJIOKCHUA 00 nx Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c ungpopmavueii:
— MPUMEHSATH Pa3JInYHbIE METObI, HHCTPYMEHTHI M 3aIIPOCHI IPH MTOMCKE U 0TOOpe HH(OPMAIUU HITH
JAHHBIX C Y4ETOM IpeAoKeHHON yueOHoM (hru3nueckoi 3a1auu;
— aHAJM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH HH()OPMAIUIO PA3IMYHBIX BUIOB U GOpPM
IIPECTABIICHMS];
— CaMOCTOATEJIHO BEIOMPATh ONTUMAaIbHYIO (pOpMy IpecTaBiIeHNs HHPOPMALUU U UIUTIOCTPUPOBATH

peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, JuarpaMmmamMu, HHOM rpaguKoil 1 uX KOMOUHAIUSIMHU.

YHuBepcanbHble KOMMYHUKATUBHBIC JEHCTBUSA



Obuwenue:

— B X0JIe 00CYXXJIeHHs] y4eOHOT0O MaTepuaa, pe3yJbTaToB JaOOPaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI TI0 CYIIECTBY 00CYKIaeMOW TeMbI M BBICKAa3bIBaTh WJICH, HAIICJICHHBIC HA pEIICHUE 3a/1a9d U
noJiyiep kaHue O1aroxenaTeaIbHOCTH OOIICHUS;

— CONOCTAaBJISITh CBOU CYXKJEHUS C CY)KJIEHUSMU APYTUX YUACTHUKOB JUAJIOTa, OOHAPYKUBATh
pas3iiniuc U CXOACTBO HOBI/II_[I/II?I; BbIPpAXKAaTb CBOXO TOYKY 3pCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEICTABIATH PE3YJIbTAThl BHITOJTHEHHOTO (DU3MYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn deamenpbHoCmb (COMPYOHUYECHBO0):

— TOHUMAaTh U UCTIOIH30BATh MPEUMYIIECTBA KOMaHTHOW U MHIUBUAYAITBHON paOOTHI IPU PEIICHUN
KOHKpETHOU (hU3HUECKOi MpoOIeMBbL;

— IIPUHUMATb OCIINU COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacupeaciiTb poJjiu, 06CY)KI[aTB IIPOLECChI U PE3YJIbTAThI COBMECTHOM pa6OTbI; 0606].].[8.Tb MHCHUA
HECKOJIBbKHX J'IIO,Z[CIZ;

— BBIIIOJIHATE CBOIO YaCThb pa6OTBI, A0CTUTI'aA KaUCCTBCHHOT'O PE3yJIbTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOPpAUHHPYS CBOU I[GI\/JICTBI/UI C APpYTYMMH WICHAMU KOMAaHbI;

— OILICHMBATh KAYECTBO CBOETO BKJIa/1a B OOIIUN MPOAYKT 110 KPUTEPHUSIM, CAMOCTOSITEIILHO
chOpMyIUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

yHI/IBepcaJ'IbHBIe PEryJIsiITUBHBIC I[eﬁCTBHH
Ca./noopzanumuuﬂ:

— BBISBIISATH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMIMX I PEIICHHS (PU3MUECKUX
3HAHUU;

— OpPUEHTUPOBATHCA B PA3IMYHBIX OJIX0JaX IPUHATUS pelleHUuH (MHANBUAYAIbHOE, IPUHITHE
pellieHus B IpyMIe, IPUHITHE PEelIeHUi TPyIIoii);

— CaMOCTOATCIBHO COCTABJIATH AJITOPUTM PCIICHUA (1)I/I3I/I‘~IGCKOI\/'I 3aJa4u UM 11J1aHa UCCIICJOBaHUs C

Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHUPOBATh MpelaraeMble
BAPUAHTHI PELICHUN;

— Jenath BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.
Camoxonmpons (peghnexcusn):
— J1aBaTh a/ICKBATHYIO OLIEHKY CUTYallMU U MpeJiaraTh IaH €€ U3MEHEHNUS;

— OOBICHATH IPUUMHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3YIbTaTOB AESATEIbHOCTH, 1aBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;

— BHOCHUTBH KOPPEKTHUBEI B ACATCIIBHOCTD (B TOM YHCJIC B XO/J BBIITOJTHCHHUA (1)PI31/I‘—I€CKOFO HUCCiIca10BaHUsA
niIn HpOCKTa) Ha OCHOBEC HOBBIX 06CTO$ITCJ'ILCTB, U3MCHUBIINXCA CHTy&LIPIfI, YCTAHOBJICHHBIX OIJ_II/I6OI(,
BO3HHKIIINX prI[HOCTeﬁ;

— OLICHHMBATb COOTBECTCTBUEC PE3yJIbTaTa LECJIN U YCIOBUAM.
3M01{MOH(Uleblﬁ UHmesliekm:

— CTaBUTH ceOs HA MECTO JIPYTOro YesloBeKa B X0/1€ CIopa WM TUCKYCCUM Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTo.



Ilpunamue ceds u opyux:

— MpU3HABATH CBOE MIPABO HA OMIMOKY MPH peIIeHNH (PU3NYECKHX 3a/1a4 WIK B YTBEPXKICHUAX HA
Hay4HbIE TEMBI M TAKOE K€ IIPaBO JAPYyroro.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl HA 6230BOM YPOBHE JIOJKHBI OTPAXXaTh CHOPMUPOBAHHOCTH Y 00 YJAIOIIUXCS
YMEHUM:

— HCIIOJIb30BATh MOHATHS: cUCTeMa OTCUYETa, MaTepraIbHas TOUYKa, TPACKTOPHS, OTHOCUTEIHHOCTh
MEXaHMYECKOT'0 JBIKEHUs, Aeopmanus (yrnpyras, IiacTudeckas), TpeHue, IIEeHTPOCTPEMUTENIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LICHTP TSHKECTH; aDCOIIOTHO TBEPIOE TEJO, LIEHTP TSHKECTH
TBEPIIOTO TEJla, pABHOBECHE; MEXaHUYECKHE KOJIeOaHUs ¥ BOJHBI, 3BYK, HH(PPa3BYK U yIbTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JICKTPOMArHUTHBIX BOJH, CBET, OMU30PYKOCTh U JalTbHO30PKOCTD,
CHEKTpPbI UCITYCKAaHUS U MOTJIONIEHNUs; alb(a, 6eTa 1 raMMa-u3IIydeHus, U30TOIIbI, SiAepHasi JHEPTeTHKA;

— pa3yinyarh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOJIMHEHHOE IBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MaIeHUE TEJ, PABHOMEPHOE JIBUKEHUE TI0
OKpPY>KHOCTH, B3aMOJICIICTBHUE TEJ, PEAKTUBHOE ABMXKEHUE, KOJIeOaTeIbHOE ABMKEHUE (3aTyXal0IIKe U
BBIHY>K/ICHHbIE KOJIe0aHUs1), pE30HAHC, BOJIHOBOE JIBUKEHHE, OTPaXXKEHUE 3ByKa, IPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaXKEHHE U NIPEIOMIICHUE CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETa,
pasokeHue 0esIoro cBeTa B CIIEKTP U CII0KEHHUE CIIEKTPAIbHBIX [IBETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAs Pa/Ii0aKTUBHOCTb, BOSHUKHOBEHHUE JINHEWYATOrO CIEKTPA U3JIy4EHHs) 110 OMHUCAHUIO UX
XapaKTepHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NYECKOE SIBJICHUE;

— pacro3HaBaTh IPOSBICHUE HM3YYEHHBIX (DU3MUYECKHUX SIBIECHUI B OKpYXaroleM MHUpe (B TOM YHCe
¢u3nueckue SBJICHUS B IPUPOJIE: MPUIMBBI U OTJIMBBI, ABMKEeHUE Tu1aHeT COIHEYHON CUCTEMBI,
PEaKTUBHOE JIBU>)KEHHE JKUBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHHUE,
celicMUYecKre BOJHBI, IIyHaMH, 9X0, [IBETa TeJl, ONTUYECKHE SBJICHUS B IPUPO/IE, ONOIOTHYECKOe
JecTBUE BUJIUMOTIO, YIbTPa(HOIETOBOIO U PEHTT€HOBCKOTO U3YyYE€HUH; €CTECTBEHHBIN
paZMoaKTUBHBIN (OH, KOCMUUYECKUE JIYUH, PaIMOaKTUBHOE U3JIy4€HNE IPUPOIHBIX MUHEPAJIOB;
JeficTBHE paJIMOaKTUBHBIX U3TyYEHUI Ha OpraHU3M YeJIoBeKa), IPU 3TOM NEPEBOIUTH MPAKTUYECKYIO
3aJjauy B yuUeOHYI0, BBIIETIATH CYIIECTBEHHbIE CBOWCTBA/MPU3HAKN (PU3UUECKUX SIBICHHIA;

— OIKCBIBAaTh U3yUYEHHbIE CBOMCTBA TeN U (PU3NUYECKHE SABICHHUS, UCTIONIB3Ys (PU3MUECKUE BETUUNHBI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPaBHOMEPHOM JABH)KEHUHU, YCKOPEHHE, IEpeMELCHHE,
IyTh, YIJIOBask CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOAHOTO
Na/IHUs], BEC TeJa, UMITYJIbC TeJla, UMITYJIC CHIIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, TOTEHIIHAIbHAS
SHEPrus Tela, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIN, IOTEHIIMAJIbHAS YHEPTUS CHKATOM MPYKUHBL,
KMHETHUYeCKasi DHEPIUsl, OJIHAs MEXaHUYECKasi JHEPIHsl, IEPHO/] U YacToTa KoseOaHuil, IIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BHICOTA TOHA, CKOPOCTh CBETA, OKAa3aTeNb MPEJIOMIICHUS CPEJIbl); IPH OMUCAHUH
MPaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICT MCIIOIB3YEMbIX BEIMYMH, 0003HAYECHUS U €TUHUILIBI
(bu3NYEeCKUX BEIMYUH, HAXOAUTh (POPMYJIBI, CBSA3bIBAIONINE JTAaHHYIO (H3UUECKYIO BETMUUHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IpapUKU U3y4YEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJIUYUH;

— XapakTepu30BaTh CBOMCTBA TeJ, (PM3HUECKUE SBICHUS U MIPOLIECCHI, UCTIONb3Ys 3aKOH COXPAaHEHHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYNEPIIO3ULIUN CUJI, TPUHIIUIT OTHOCUTEIIBHOCTH
I"anunes, 3akonbl HpioTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAYKEHUS U ITPEJIOMIICHUS CBETA,
3aKOHBI COXPaHEHUS 3apsI0BOT0 U MacCOBOTO YUCEI MPH SIIEPHBIX pPEaKUUsX; MPU ITOM JaBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €0 MaTEMaTHYECKOE BhIPAKECHHE;



— OOBSICHATH (PU3NUECKUE MPOLIECCHl M CBOIMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISIBIISITh IPUUUHHO-CIIEACTBEHHBIE CBA3H, CTPOUTh
00bsic- HEHHUE U3 2—3 JOTUYECKHX IIAaroB C OMOpoil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemrath pacu€THbIC 3a/1a4H (OMUPAIOIINECS Ha CUCTEMY U3 2— 3 ypaBHEHUH ), UCIIOJIb3Ys 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIONINE (PU3MUCCKHUE BETMYUHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4H 3aITUCHIBATh
KpaTKOE YCJIOBUE, BBISIBIIATH HEJOCTAIONINE WU N30BITOUHBIC JaHHBIC, BBIOUPATH 3aKOHBI H (DOPMYITHI,
HE0OXOIUMBIE I PEIIeHHUs, TPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO
3HaYeHUS PU3NYECKON BETUUHHBI;

— paclio3HaBaTb HpO6JIeMBI, KOTOPBIC MOKHO PCIIXTDL NP TOMOIIH (1)I/ISI/III€CKI/IX MCTOHOB; UCITIOJIB3Ys
OIMMCAHUEC NCCIIEA0BAHMs, BRIACIATE IIPOBEPACMOC IIPEATIOIONKCHNUE, OLICHUBATD ITPABUJIBHOCTD IIOPAAKa
IMPOBCACHUA NCCIEA0BaHM, ACJIaTh BbIBOAbBI, MHTCPIIPETUPOBATH PE3YJIbTAThI Ha6HIO,I[eHHI>'I H OIIBITOB,

— IPOBOJUTH OIBITHI 110 HAOIIOJEHNIO GU3NYECKUX SBICHUN UM (PU3HUECKUX CBOMCTB Tel (M3yueHHe
BTOPOT0 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH; 3aBUCHMOCTh IIEPHOJIa KOIeOaHuH
NPY>KUHHOI'O MasATHUKA OT MAacChl I'py3a U KECTKOCTU IPYXKUHBI U HE3aBUCUMOCTb OT aMILIUTY bl
MaJIbIX KOJIeOaHUH; MPAMOJIMHEHHOE PAacIpOCTPAaHEHUE CBETa, pasJIoKeHHE Oeoro CBeTa B
CIIEKTp; M3Y4YCHHE CBOMCTB M300pak€HUS B ITUIOCKOM 3€pKaJie M CBOMCTB M300paKEHHS MTPEeIMETa B
cobuparorieli JInH3e; HaOMI0IeHUE CIUTONIHBIX M TMHEHYATHIX CIIEKTPOB U3IIYUEHUS ): CAMOCTOSATEIEHO
coOupaTh yCTaHOBKY U3 N30BITOYHOIO HaOOpa 000py10BaHUs; OMUCHIBATH XO/1 OIBITA U €T0
pe3yiabTaThl, GOPMYIUPOBATH BBIBOABI;

— TIPOBOJAUTH PU HEOOXOIUMOCTHU CEPHIO TPSMBIX HU3MEPEHUH, ONpeesisl CpeAHee 3HaYCHNE
u3MepsieMoil BenuHHbI ((POKYCHOE pacCcTOsIHME coOMparoleit IMH3bI); 000CHOBBIBAThH BHIOOD crioco0a
M3MEPEHUs/U3MEPUTEIIBHOTO TPUOOpa;

— MPOBOJUTH UCCIIEIOBAHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIWYMH C MCIIOJIB30BAaHUEM MPSMBIX
M3MepeHuH (3aBUCUMOCTh IYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM
CKO- POCTH; epHUo/a KojeOaHu MaTeMaTHYecKoro MasgsTHUKA OT JUTMHBI HUTH; 3aBUCIMOCTH yTIJia
OTpa)XKeHHUs CBETA OT yIJIa MaJCHUs U yIJla MPEeIOMIIEHUS OT YIJla MaJieHus): IIaHupOBaTh
UCCIIEI0- BaHUE, CAMOCTOSATENBHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATh PE3YIbTaThl OTYy4YEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TaOIMI U IpaUKOB, €1aTh BBIBOJIBI 10 pe3yIbTaTaM
UCCIIEIOBaHMUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs PU3NYECKUX BEIMYUH (CPEIHSSI CKOPOCTh M YCKOPEHUE Teja U
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOIHOTO MaJeHHUs, KECTKOCTh MPYKUHbBI, KO3PPHUIIHEHT
TPEHUSI CKOJBXKEHHs, MeXaHudeckas paboTa M MOIIHOCTh, YaCTOTa M MEepUo]l KoneOaHuil
MaTeMaTHYeCKOT0 U MPY>KUHHOTO MasTHUKOB, ONITUYECKAask CHJIa COOMpArOILel TMH3bI, paIOaKTUBHBIN
(oH): MIIaHUPOBATH U3MEPEHUS; COOUPATH HIKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS,
cienysl NpeaIoKEHHOW HHCTPYKIIMY; BBIYUCIISATh 3HAUYEHNE BETMYMHBI U aHAJTU3UPOBATH ITOTyYEHHBIE
pe3yabTaThl ¢ YUETOM 33IaHHON NOTPEITHOCTH U3MEPEHMIA;

— €000 /1aTh MpaBUjIa TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1ab0paTOpHBIM 000PYI0BaHUEM;

— pa3jindaTb OCHOBHLIC IPHU3HAKHU U3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJEJIeH: MaTcpHuaJibHasg TOYKa,
a0COJIIOTHO TBépI[OC TEJI0, TOYCYHBIM UCTOYHHK CBE€Ta, JIYy4, TOHKAasd JIMH34, IJIaHETapHad MOJCJIb aTOMa,
HYKJIOHHasg MOACJIb aTOMHOTI'O sA1pa,

— XapaKTepu30BaTh NPUHIHIIBI IEHCTBUA M3YyYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOit
Ha MX ONMCAaHUA (B TOM YMCIIE: CIUIOMETP, JATYMKHU IIOJI0KEHUS, PACCTOSHUSA U YCKOPEHMSI, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (hOTOAMIapar, ONTHIECKUE CBETOBOIbI, CIIEKTPOCKOIL, JO3UMETP, Kamepa



BunbcoHa), ucromnb3yst 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUH U HEOOXOIUMBbIE (pU3HUecKue
3aKOHOMEPHOCTH;

— HCIOJIB30BATh CXEMBbI U CXEMAaTUYHBIC PUCYHKU U3YYECHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBbHBIX PHOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB MPH PEIICHUH y4eOHO-TTPAKTHYECKHUX 3a/1a4;
OINTUYECKUE CXEMBI JJIsl IOCTPOEHUS U300pakeHUl B IIJIOCKOM 3€pKajle U coOMparoIel JTMH3E;

— IPUBOAUTH IPUMEPBI/HAXOAUTh HHPOPMALIUIO O IPUMEpPax MPAKTUUECKOIO UCTIONb30BaHUS
(bu3n4ecKrx 3HaHUH B IOBCEAHEBHOM KU3HU U1 0OecriedeHus: 0€30aCHOCTU MPU 0OpaIleH|H ¢
npubo- pamMH U TEXHHUYECKHMMH YCTPOHCTBAMH, COXPAHEHUS 3/0POBBS U COONIIOICHHUS HOPM
9KOJIOTUYECKOIO ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

— OCYUIECTBIIATh MOUCK HH(pOpMaLUK GUZNYECKOTO Coiep KaHus B ceTu IHTepHeT, caMoCTOSTEIbHO
(hopMyIHpys MOMCKOBBIN 3aIIPOC, HAXOAUTh MTyTH OMPEACIICHUS JOCTOBEPHOCTH MOJTYICHHON
nH(OpMAIIMY HA OCHOBE MMECIOIIUXCS 3HAHUH U JIOTIOJTHUTEIHHBIX HCTOYHUKOB;

— HCIHOJb30BATh IIPH BHINOJIHEHUH Y4EOHBIX 3aJaHUi HAy4HO-TIOMYJIIPHYIO JINTEpaTypy prusnueckoro
coJiepaKaHus, CIIPABOYHBIE MAaTEPHUAIIbL, pecypchl ceTu HTepHeT; BiageTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPpOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— C03/1aBaTh COOCTBEHHBIE MICHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UICTOYHHUKOB (PU3UUECKOI0 COJIEpKaHus, yOJIUUYHO MPECTABIATH PE3YIbTAThl IPOEKTHON
WJIM UCCJIEI0BATEIbCKON AEATEIbHOCTH; IIPU 3TOM I'PaMOTHO HCIIOJIb30BATh H3yYEHHBIN OHATUINHBIN
anrnapar u3y4yaemoro paszesa GU3uKu U CONPOBOXKIATh BBICTYIICHHE IIPE3EHTAIEH C yuETOM
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

Ne | HammeHnoBaHue pa3jiejioB U TeM MPOrpaMMbl KosinuecTBo yacos JJieKTpoHHbIe (U poBbIE) 00pa3oBaTebHbIE PeCYPChl
n/n BCEro| KOHTPOJIbH | IPAKTHYE
bie padoThI | CKHe
padoThI

Paznen 1. Mexann4deckue sBJICHHSA

1.1.| Mexanuueckoe JBHKeHHE H CIIOCOOBI €TI0 OMHCAHUS 12 |1 3 Poccwiickas anexTponHas mkosna https:/resh.edu.ru
dusuka.ru http://www.fizika.ru

1.2.| B3aumoaeiicreue e 22 1 2 Poccuiickas anekrponHas mkona https://resh.edu.ru Equnoe
cojiepkanue o0mero oopa3oBaHus
https://content.edsoo.ru/case/
®usuka.ru http://www.fizika.ru

1.3.| 3akoHbI coxpaHeHHUst 10 |1 2 Poccwuiickas anekTponHas mkosna https:/resh.edu.ru
®wusuka.ru http://www.fizika.ru

Hroro no pazneny 44

Paznen 2. Mexanuueckue Ko1e0aHUuS U BOJTHBI

2.1.| Mexannveckune KojieGaHus 5 3 EJVMHAS KOJUIEKIIMA LXADPOBBIX
OBPA3OBATEJIbHBIX PECYPCOB http://school-
collection.edu.ru
Poccwmiickas anextponHas mkoina https://resh.edu.ru Equnoe
coJiep:kaHue o0IIero oopazoBaHus
https://content.edsoo.ru/case/

2.2.| MexaHu4ecKHe BOJIHbI. 3BYK 4 1 Poccwuiickas anextponHas mkona https://resh.edu.ru Exunoe
cojiepkaHue o01ero oopa3oBaHus
https://content.edsoo.ru/case/
®usuka.ru http://www.fizika.ru

Hroro no pazaery 9



http://www.fizika.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://school-/
http://www.fizika.ru/

Paznen 3. 3J1€KTpOMaFHI/ITH06 1oJjie 1 JJICKTPOMArHUTHbIC BOJHBI

3.1.| DiekTpoMarHuTHOE 1MOJIe H YJIeKTPOMATHUTHBIE BOJIHBI | 8 1 2 Poccwuiickas anextponnas mkoina https://resh.edu.ru Enqunoe
cojiepaHue o0mero oopa3oBaHus
https://content.edsoo.ru/case/

®usuka.ru http://www.fizika.ru

HWroro mo pazaery 8

Pasnen 4. CBeroBble ABJICHHA

4.1.| 3aKoHBI pacnpoCTpaHEHHsI CBETA 5 2 EAVHAA KOJUIEKIIUSA LIUDPOBBIX
OBPA3OBATEJIbHBIX PECYPCOB http://school-
collection.edu.ru

Poccwiickas anektponHas mkoina https://resh.edu.ru Enqunoe
cojiepkanue o0mero oopa3oBaHus
https://content.edsoo.ru/case/

®uzuka.ru http://www.fizika.ru

4.2.| JIuH3BI H ONITHYECKHE TPHOOPDI 5 2 Poccuiickas anexrponHast mkona https://resh.edu.ru Enunoe
cojiepxkanue o01ero oopa3oBaHus
https://content.edsoo.ru/case/

4.3.| Pa3ziioxkeHune 0eJI0ro cBeTa B CIEKTP 4 1 2 Poccuiickas anektponHas mkona https://resh.edu.ru Equnoe
cojiepxkanue o01ero oopa3oBaHus
https://content.edsoo.ru/case/

Hroro no pazneny 14

Pazgen 5. KBaHTOBEIC SIBJICHHSA

5.1.| Hcnyckanue W NOIJIONIEHHE CBETa ATOMOM 3 1 Poccuiickas anexrpoHHast mkona https://resh.edu.ru
dusuka.ru http://www.fizika.ru



http://www.fizika.ru/
http://school-/
http://www.fizika.ru/
http://www.fizika.ru/

5.2.| CTpoenue aToMHOr0 sipa 5 1 Poccwuiickas anextponHas mkona https://resh.edu.ru ®@usuka.ru
http://www.fizika.ru
5.3.| SinepHbie peakuuu 7 1 EAVHAA KOJUIEKIIUA LIUDPOBBIX
OBPA30OBATEJIbHBIX PECYPCOB http://school-
collection.edu.ru
Poccwiickas anektponnas mkoina https://resh.edu.ru Enqunoe
cojiepkanue o0mero oopa3oBaHus
https://content.edsoo.ru/case/
®uzuka.ru http://www.fizika.ru
Hroro no pazneny 15
Pasznen 6. IloBTOpUTE/IbLHO-00001A0OIINIT MOAYIb
6.1.| CucremaTu3anusi 1 00001IeHHE TIPETMETHOTO 12 EJMHAS KOJUIEKIMA UDPOBBIX
CO/IEpPIKAHMS U ONBITA Jiesi- TeJILHOCTH, OBPA30OBATEJIbHBIX PECYPCOB http://school-
NpUOGPETEHHOT0 MPH U3YYEHUH BCETro Kypca collection.edu.ru
¢busuxu Poccwuiickas anexTpoHHas 1mkona https://resh.edu.ru Exunoe
cojiepxkanue o01ero oopasoBaHus
https://content.edsoo.ru/case/
®wusuka.ru http://www.fizika.ru
Hroro no pazneny 12
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 21



http://www.fizika.ru/
http://school-/
http://www.fizika.ru/
http://school-/
http://www.fizika.ru/
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