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1. IlosicHuTEILHAS 3aMMHCKA

Hannast paboyas mporpamma 1o ¢pusuke it 9 kiacca (6a30BbIid ypoBeHB) pa3paboTaHa Ha OCHOBE:

1)  denepanbHOro rocyIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHIApTa OCHOBHOTO 00mero oopasoanus (yrB. [Ipukazom MuHnucTepcTBa
oOpazoBanus 1 Hayku P® ot 17 nexkadpst 2010 r. N 1897 ¢ usmenenusiMu u gonosiHeHusiMu ot 29 nexadbps 2014 r., 31 nexadbpsa 2015 r., 11 nexabps
2020 1.). (®I'OC O0O0).

2) [TpumepHOit 0CHOBHOM 00pa3zoBaTeILHOM MPOTrpaMMbl OCHOBHOTO 0011IeT0 00Opa3oBanus (0400peHHOM pernieHrueM deaepanbHoTo yaeOHOo-
METOIUYECKOTO 00BETUHEHHUS IO 001IeMy 00pa3oBaHuto, MPoTOKoJ oT § ampenst 2015 r. Ne 1/15).

3) denepanbHOIt 00pa30BaTENLHON TPOrPAMMBbI OCHOBHOTO 00111ero oopazoBanus (yTB. nmpukazom Munmnpocsemenns Poccun ot 18.05.2023 1.

Ne 370).

4) OcHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO o01iero oopazoBanusg MOV Jlunes Ne 3 o1 26.08.2021 r. (c u3m. ot 28.08.2023 r.)

Paboyas mporpamMmel ipeAnonaraeT ucmnoias3oBanue Y MK:
1. VYuyebnuk ®usuka 9 xnacc. [epsimkun U.M., I'ytauk E.M., IBanoBA.U., [lerpoBa M.A., M.:IIpoceemenue, 2023

2. 3amaunuk. [TocoOue s obmeopazoBarenbHBIX yupekaeHui. A.I1.PeimkeBud, M.:JIpoda, 2022
3. Mapon A. E., Mapon E. A. ®usnka . 9 knacc: quaaktudeckue Mmarepuaisi-M.: [Ipoda 2006.- 156 c..

Ienu n3yvennsi Gu3nku Ha 6a30BOM YPOBHE B OCHOBHOM IIKOJI€:
pa3BUTHE HMHTEpeca M CTpEeMJICHHS OOYYalolIUXCsl K HaydHOMY H3YYEHHUIO HPHUPOJbI, Pa3BUTHUE WX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTENH;
pa3BUTHE MPEJICTABICHUN O HAYYHOM METO/I€ MO3HAHUS U (OPMHUPOBAHUE HCCIEA0BATEIHCKOTO OTHOLIECHUS K OKPY)KAIOIUM SIBJICHUSIM;
(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3y/bTaTa U3y4eHUs OCHOB CTPOCHHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;
(dbopMHpOBaHNE YMEHUN IPUMEHSITh (PU3NUECKHUE 3HAHUS U HAyYHbIE JI0Ka3aTeNbCTBA AJIsi OOBSCHEHUS OKPYKAIOUIUX SBJICHUM;
(dbopMupoBaHUE MPEACTABICHHM O poJid (GPU3UKH TSl pA3BUTUS APYTHX €CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE TMPEACTaBICHUNA O BO3MOXHBIX cdepax Oyayiied mnpodeccHOoHATbHOM NesSTENIbHOCTH, CBS3aHHOW C (U3HUKOW, MOArOTOBKA K
JanbHenIeMy oOy4eHHUIo B 3TOM HaIlpaBJICHUU;
(dbopMHpOBaHKME TOTOBHOCTH K JallbHEHIIEMY H3YUYCHUIO (PU3UKHU Ha YriyOJEHHOM YpOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduieii o0yueHus Ha
yYpOBHE CpeHero o0Iiero 06pazoBaHusl.
N3yuenne yueoHoro npeamera «@u3znka» B 9 Kiiacce HANPaBJIeHO HA pellieHHe CJeIYIOIMX 3a0ay:
proOpeTeHne 3HaHUI O BEIIeCTBa, MEXaHUYECKUX, TEIUIOBBIX, DIIEKTPOMArHUTHBIX U KBAHTOBBIX SBICHUSX, TUCKPETHOM CTPOCHUH;
nproOpeTeHne yMEHUI aHaTU3UPOBaTh U OOBSICHATH (U3UUYECKUE SBJICHUS HA OCHOBE M3YYEHHBIX (PH3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
OCBOCHHE METOJIOB pEIICHUs PAacUETHBIX M Ka4eCTBEHHBIX 3a/la4, TPeOYIOIINX CO3/JaHUs U UCHOJB30BaHUS (PU3MUECKUX MOJeNeH, BKIItouas
TBOPYECKHE U NMPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;
pa3BUTHE HCCIEAOBATEIbCKUX yMEHUU: HaAOMIOAaTh SBIEHUS M U3MEPATh (DU3MUECKHE BEIMYUHBI, BBIJBUTATh TUIIOTE3bl M Ipeaararb
IKCMEPUMEHTAJIbHBIE CIIOCOOBI X MPOBEPKH, TUIAHUPOBATh M MPOBOJUTH OMBITHI, SKCIIEPUMEHTAIBHBIE MCCIEA0BAHUS, aHATU3UPOBATH MOTyYCHHbBIS



JTAaHHbIE U IPOBOJIUTH BBIBOIbI;

OcBOeHHME NMPHUEMOB PabOThl ¢ MH(pOpMaIeld (U3MUECKOro COAEp)KaHUs, BKIIOYass MHPOPMALUIO O COBPEMEHHBIX JOCTIKEHHSIX (DU3HKH,
MHTEPIpPETANI U KPUTHIECKOE OIICHNBAaHNE WH(OPMAIINH;

3HAKOMCTBO €O cepaMu NMpoPecCHOHAIBHON NESTENbHOCTH, CBA3aHHBIMU C (PU3UKOM, U COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUSIX (PU3UIECKOI HAYKH.

Pabouyas nporpamma no ¢pusuke Ha 6a30BoM ypoBHe paccuntana Ha 102 gaca B rox (3 4aca B HEJEIIO).
2. Conep:kanue y4eOHOr0 nmpeamMera

Mexanuyeckue siBJeHHS.

Mexannyeckoe aBMkeHHe. MatepuanbHas Touka. Cucrema oTcuéra. OTHOCHUTENBHOCTh MEXaHMYECKOTo JABMKEHMs. PaBHOMepHOe
npsiMoJinHetHOoe ABMkeHne. HepaBHoMepHOe npsiMonnHeliHoe aBuxkeHne. CpeHsisi U MTHOBEHHAsl CKOPOCTh Tea IPH HEPAaBHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOoyckopeHHOE npsiMoTnHEeHOe BkeHre. CBoOo1HOE nagenue. OnbIThl [ anmies.

PaBHOMepHOE ABHIKEHUE TIO OKpYXHOCTH. [lepuon u yactora oOpaiienus. JIuneitnas u yriosasi ckopocTu. LleHTpocTpeMuTenbHOE YCKOpEHHE.

[Tepssiit 3ak0oH HerotoHa. Bropoii 3akoH Herotona. Tpernii 3akon Herorona. [IpuHImn cynepno3nnnuy cui.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: cuia TpEHHS CKOJIbKEHHUS, CHIIa TPEHUS MIOKOS, IPYryue BHUJIbI TPEHHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TIATOTEHUs. Y CKOpeHue cBoOoaHoro naaeHus. JIBmxenue mianet Bokpyr Comana. [lepBas kocmudeckas
ckopocTb. HeBecoMOCTh U MeperpyskH.

PaBHOBecue maTepuanbHOM Touku. AGCoI0THO TBEPIOE Teno. PaBHOBecHe
TBEPAOTO TEJa C 3aKPEIIEHHON OChIO BpalieHusl. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec tena. M3menenne umnyinbca. UMnynbe cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCa. PeakTUBHOE JBUKEHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaGoTa cui Tspkectu, ynpyroctH, TpeHus. CBsi3b sHepruu M pa®oThl. lloTeHIManbHas >Heprus Teina,
MOJHATOrO0 HaJ MOBEPXHOCThHIO 3eMiM. lloTeHnmanbHas 3Heprus cxartoil npyxuHbl. Kunerndeckass sHeprusa. Teopema O KUHETUYECKON SHEPIHUU.
3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTUU.

JeMoHcTpamu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME IyTEH U TPACKTOPHM IBHKEHHS OJJTHOTO M TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.

N3mepenune ckopocTy U yCKOPEHHUSI IPSIMOJIUHEHHOTO ABUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHMUSL.

Habnronenue ABMKEHUS TENa M0 OKPYKHOCTH.

Habmionenne mMexaHMYeCKHUX SIBICHUM, MPOUCXOAAIUX B cucTeme orcuérta «Temexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKCHHU
OTHOCHUTENbHO KabuHeTa QU3HKH.

3aBUCUMOCTbB YCKOPEHMS TeJIa OT MAcChl TEJIa U ICHCTBYIOIIEH HAa HETO CHUJIBI.

HaGnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUY TE.

W3meHeHne Beca Tenla IpU yCKOPEHHOM JBUKECHHH.

Ilepenaya nMIysbca npyu B3auMOIEHCTBUU TEIL.

[IpeoOpa3oBaHust JHEPTUU NPH B3aUMOICHCTBUH Tell.




CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTrOM B3aUMOACHCTBUU.

CoxpaHeHue UMITyJIbca IpU a0COJIIOTHO YIIPYTOM B3aUMO/ICHCTBUH.

Habmoienne peakTHBHOTO JBUYKCHUS.

CoxpaHeHHe MEXaHUUECKON IHEPTUU ITPU CBOOOTHOM IaICHUHU.

CoxpaHeHre MEXaHUUECKOM SHEPTUH MPU JBUKEHUU TeJja MO ACUCTBUEM TIPYKUHBI.

JIabopatopHbie PaOOTHI M OIEITHI.

KonctpynpoBanue TpakTa ajst pa3roHa U JalbHEHIIEr0 paBHOMEPHOTO JBIKEHUS MIAPUKA UITH TEJICKKH.

Ormpenenenue CpeHEeN CKOPOCTH CKOJBKEHUSI OpyCKa WU ABMKEHUS IIapUKa TI0 HAKJIOHHOM MJIOCKOCTH.

Ormpenenenre yCKOPEHHs Tejla MpU paBHOYCKOPEHHOM JBMKEHUH TI0 HAKJIOHHOMU TIJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 HayaIbHOW CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM [IBIDKEHUM 0€3 HayalbHOW CKOPOCTH TMYTH OTHOCSTCSA KaK psJi HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJMHAKOBHI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO JAaBJICHHUS.

Omnpenenenne kodpPuIMeHTa TPEHUS CKOTBLKEHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenre padOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHH TeJla TI0 TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOTHI CHIIBI YIIPYTOCTH TP TIOIBEME TPy3a C UCMOIH30BAHUEM HETIOIBUKHOTO M TIOJIBH’KHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS YHEPTUH.

MexaHnueckue KoJ1e0aHUs U BOJIHbI.

KonebarenpHoe nBukenne. OCHOBHBIE XapaKTEPUCTHKH KOJI€OAHW: IEpPUOJ, YacTOTa, aMIUIMTyAd. MaTeMaTWYeCKUd W TPYKWHHBIN
MasaTHUKU. [IpeBpalnierne sHepruu npu KojaedaTeIbHOM JIBUKEHUH.

3aryxaromue KojeOaHus. BeiHyXaeHHbIe KojeOanus. Pezonanc. Mexanuwdeckue BoJiHBI. CBOMCTBa MEXaHMYECKHX BOJH. [IpojoibHbIe M
MOoIepeYHbIe BOIHBIL. JIJTMHA BOJHBI U CKOPOCTH €€ pacipocTpaHeHus. MexXxaHM4YeCKUe BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. [’ poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3ByK u yiIbTpa3BYK.

JleMoHCcTpalnH.

Habmronenue xoneGanuii Te moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmronenue BIHYXIEHHBIX KOJIEOaHHM U pe30HAHCa.

PacnipocTpanenue npo0JbHBIX U ITONIEPEYHBIX BOJIH (HA MOJICIIN ).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTUYECKHI1 pe30HaHC.

JlabopatopHble PaGOTEI M OMBITEHI.

Omnpenenenre 4acTOThI U Miepro/ia KojaeOaHui MaTeMaTHYeCKOro MasTHHKA.

HccnenoBanue 3aBUCUMOCTH TiepHoAa KojeOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpUOAA KOJeOaHUN IPY)KMHHOTO MasiTHUKA OT MaccChl Tpy3a.
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[TpoBepka HE3aBHCUMOCTH IEPUOIa KOJICOaHH I'py3a, MOIBEIICHHOTO K HUTH, OT MacChl Ipy3a.

OnBITHI, IEMOHCTPUPYIOIIHUE 3aBUCIMOCTh TIEpH0/1a KOJIeOaHUH MPYKUHHOTO MAsITHUKA OT MAacChl rpy3a U )KECTKOCTU TPY>KUHEI.

N3mepenune yCKOpeHHsI CBOOOTHOTO A ICHHUS.

Yuenuk nayuumca:
- pacro3HaBaTh MEXaHUYECKHE SIBJICHUS U OOBSACHATH Ha OCHOBE MMEIONIUXCS 3HAHWN OCHOBHBIE CBOMCTBA WJIM YCJIIOBHSI IIPOTEKAHUS 3TUX SIBJIICHUU:
pPaBHOMEpPHOE M HEPaBHOMEPHOE ABMKEHUE, PABHOMEPHOE U DPABHOYCKOPEHHOE MPSMOJMHEHHOE IBM)XEHHE, OTHOCHTEIBHOCTh MEXaHMYECKOTO
JBIKEHUSI, CBOOOJHOE TMaJieHUE Tell, PAaBHOMEPHOE J[BIKEHHE IO OKPYKHOCTH, B3aMMOJCHCTBHE TeEJll, PEaKTUBHOE [IBIDKEHHE, KOjeOaTeabHOe
JIBUKEHHE, PE30HAHC, BOJIHOBOE JBMKEHUE (3BYK);
- ONHUCBHIBATh M3YyYEHHBIE CBOMCTBA TE€N U MEXAHUYECKHE SIBICHUS, MCIOJb3ysd (U3MYECKUE BEIMYUHBI: MYTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
nepuoj oOpalieHusi, Macca Tela, cuiia (Cujia TSDKECTH, CHJIa YIPYTrOCTH, CUJa TPEHUs), UMITYJIbC Tejla, KMHETHYeCKas SHEPTHs, MOTEHIMaIbHAas
SHEPTUsi, MEXaHu4deckas pabora, cujia TPEHUs, aMIUIMTYAa, TIEPHOJI U YacToTa KOJEOAaHWM, JJIMHA BOJHBI U CKOPOCTh €€ PaclpoCTpaHEHUs; Mpu
OTIMCAaHUU TMPABWJIBHO TPAKTOBATh (PU3MUECKHH CMBICT HCIIOJB3YEMBIX BEIWMYHH, WX O0O03HAYCHHS W CIWHUIIBI U3MEPEHHS, HAXOJUTh (POPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (U3UYECKYIO BEJTUYHHY C JPYTUMU BEJIMYMHAMHU, BEIYUCIISATH 3HAUCHUE (PU3UUECKON BEITMYMHEI;
- AaHAIM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHUE SBIICHUSI M TIPOTIECCHI, UCTIONB3Ys (PU3MUECKHE 3aKOHBI: 3aKOH COXPaHEHUS YHEPTUH, 3aKOH BCE MUPHOTO
TArOTeHUs, npuHuun cynepno3unuu cui, [, II m Il 3akoHbpl HprOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOH; MPU ATOM pa3auvyaTh CIOBECHYIO
(hopMYITMPOBKY 3aKOHA M €r0 MAaTEMAaTHUYECKOE BHIPAKCHHE;
- pa3nu4aTh OCHOBHBIE MPU3HAKH W3YUYEHHBIX (PM3HUECKUX MOJIENIeH: MaTepraibHasl TOUKa, HHEpIUaIbHAsl CUCTEMa OTCUETa;
- pemaTh 3aa4u, UCTONIB3ysSd PU3HUECKUE 3aKOHBI (3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTCHMS, MPUHIUT cynepro3uiuu cud, 1, IT u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs! UMITyJibca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopMysbl, CBA3bIBatOLUE (PU3NUECKUE BEIUY MHBI
(myTh, CKOpOCTb, YCKOpEHHUE, Macca Tea, CUjla, HMIIYJIbC Tela, KMHETUYecKash SHeprus, MOTEHIMalbHas SHEprusi, MexaHudeckas pabora, cuia
TPEHUS CKOJBKEHUS, KOOPPHUIIMEHT TPEHUS, aMILTUTY/a, IePHoJl U 4acToTa KojeOaHui, IJIMHa BOJIHBI U CKOPOCTh €€ PaclpOCTpaHeHUs ): HA OCHOBE
aHaJlM3a ycIOBHUS 3aJayd 3alUCBhIBATh KPAaTKOE YCIOBHE, BBIACIATh (PU3NYECKHE BEIMYUHBI, 3aKOHBI U (OpMYsbl, HEOOXOAUMbIE AJISl €€ pelIeHus,
MIPOBOJIUTH PACUEThI U OLICHUBATh PEAIbHOCTDH MOJIyY€HHOTO 3HAYeHUS (PU3HUECKON BEITUYUHBI.

JIEKTPOMATHUTHOE I10JI€ M 3JIeKTPOMArHUTHBIE BOJIHBI.

DJIEKTPOMArHuTHOE MoJjie. DJIEKTPOMarHuTHbIe BOJIHBI. CBOMCTBA
3JIEKTPOMarHUTHbHIX BOJIH. [lIKkana 3neKTpoMarHuTHBIX BOJIH. MCroJIb30BaHME AJIEKTPOMATrHUTHBIX BOJIH /171l COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JleMoHcTpalumu.

CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH.

BousiHOBBIE CBOMICTBaA CBETA.

JlabopaTopHble paGOThI U OTIBITHIL.

N3ydeHne cBONCTB 3MIEKTPOMArHUTHBIX BOJH € MTOMOIIBI0 MOOMIBHOTO TenedoHa.

Yuenuk nayuumca:
- pacro3HaBaTh 3JCKTPOMArHUTHBIC SBJICHUS M OOBSACHATH HA OCHOBE MMEIOIIUXCS 3HAHWN OCHOBHBIE CBOMCTBA WMJIM YCIOBHS MPOTEKAHUS STUX
SIBJICHUUM: B3aUMOJICCTBUE MArHUTOB, SJIEKTPOMAarHUTHash WHIYKIMS, JEHCTBUE MArHUTHOTO IMOJISI HAa MPOBOJHUK C TOKOM M Ha JIBHXKYIIYIOCS
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3apsSOKEHHYIO0 YacTUIly, JEHCTBUE 3JIEKTPUUECKOIO IOJIs Ha 3apsDKEHHYIO YacTHILy, 3JEKTPOMArHUTHBIE BOJIHBI, MPSMOJUMHENHOE pacipoCTpaHEHUE
CBETa, OTPAKEHUE U IIPEJIOMIICHUE CBETA, JUCIIEPCHUS CBETA.
- ONKCBHIBATh U3yUCHHBIC CBOMCTBA TEI U AJICKTPOMATHUTHBIC SBJICHUS, HCIIOIB3Yys (PH3UIECKHIE BEIIMUYUHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JAJTUHA
BOJIHBI M 4acTOTa CBETA; MIPH ONMMCAHUHU BEPHO TPAKTOBATH (PM3MUECKUN CMBICI HCIIOJIB3YEMBIX BEIMYMH, UX 0003HAYCHUS U CIUHUIBI H3MEPCHUS;
HaXOJUTh (POPMYITBI, CBA3BIBAIOIINE JAHHYIO (PH3UYCCKYIO BEIIMYNHY C IPYTUMU BEITHYNHAMHU.
- aHaJIM3UpOBaTh CBOWCTBA TEJ, JJIEKTPOMArHUTHBIE SIBJICHHS U IPOILECCHI, HCIOJIBb3YS (PU3UUECKHE 3aKOHBI: 3aKOH OTPAXEHMsI CBETa, 3aKOH
MPEJOMJICHHUS CBETA; TIPU 3TOM Pa3InvaTh CIOBECHYIO (DOPMYTHUPOBKY 3aKOHA M €T0 MAaTEMaTHUECKOE BHIPAKEHUE.
- IPUBOJIUTH MIPUMEPHI MPAKTUUECKOTO UCTIOIH30BaHUS (PU3NUECKUX 3HAHUI O AJIEKTPOMATHUTHBIX SIBJICHHSIX
- pemiarh 3ajayd, UCIOJIB3YS (PU3NYECKUE 3aKOHBI (3aKOH OTPa)KEHHUS CBETAa, 3aKOH INPEIOMIIEHHS CBeTa) U (OPMYIbI, CBS3bIBAIONIME (DU3HUECKUE
BEJIMYMHBI (CKOPOCThH AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YAaCTOTa CBETA: HA OCHOBE aHAJW3a YCJIOBHS 33/1a4dl 3allMChIBaTh KPAaTKOE YCIIOBUE,
BBIJICJISITH (PU3NUYECKUE BEITMUYMHBI, 3aKOHBI M (POPMYJIIbI, HEOOXOAUMBIE JJI €€ PEIICHHS, POBOJIUTh PACUETHI U OLICHUBATh PEaTbHOCTH MOJTYYCHHOTO
3Ha4YeHHs (PU3HUECKOU BETUUUHBI.

CgeToBbI€ SIBJICHUS.

JlyueBas monens ceera. crounuku ceera. [IpsmonnneitHoe pactipoctpanenne ceera. 3atmenus CoisHua u JIynel. Otpaxkenue ceera. [1nockoe
3epKajo. 3aKOH OTPaKE€HUs CBETA.

[Ipenomiienne cera. 3akoH npesomieHus cBera. [loHoe BHyTpeHHEe oTpakeHue
cBera. Mcnonb30BaHKe MOJTHOIO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xox nydeii B imH3e. OnTHdeckas cucreMa oToanmnapara, MUKpPOCKOTIa U Tesleckora. ['71a3 kak ontuyeckas cucrema. bim3opykocTs u
JAIbHO30PKOCTb.

Paznoxxenue 6enoro ceeta B cektp. OnbiThl HptoToHa. CrioskeHHe CIeKTPaIbHBIX IIBETOB. Jlucmepcus cBera.

JeMoHcTpamu.

[IpssMonMHENHOE pacIpOCTPAHEHNE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300paxxeHuit B MJIOCKOM, BOTHYTOM U BBITYKJIOM 3epKkaiax. [IperomieHue cBera.

OnTUYecKUui CBETOBOJI.

Xox mydeii B coOuparoliei JInH3e.

XoJ 1ydel B paccenBarole JUH3E.

[Tonyuenue n300pakeHHi ¢ TOMOIIBIO JTUH3.

[Tpunnun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.

Mopens ria3a.

PaznoxeHue 6e0ro cBeTa B CHEKTP.

[Tonyuenue 6e10ro cBETa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

JlaGopaTopHble pabOThI U OTIBITHIL.

HccnenoBanue 3aBUCUMOCTH yIJia OTPa)KEHUSI CBETOBOTO JIyda OT yria majieHus. M3yueHune xapakTepucTuk n300pakeHus mpeMeTa B
MJI0CKOM 3epkanie. MccnenoBanre 3aBUCUMOCTH yrila IPeIOMJIEHUSI CBETOBOTO JIy4a OT yria NaJeHUs Ha TPAHULIEe «BO3IyX-CTEKIIO».




[Toyuenune n300pakeHHIA ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenre (OKYCHOTO PacCTOSHUS M ONTUYECKON CHIIBI cOOMparomiei TuH3bl. OMBITH TI0 PA3JI0KEHHUIO OEJI0r0 CBETA B CIICKT.

OI1IBITEI IO BOCHPHATUIO IBETA TPCIMETOB IIPU UX Ha6JIIO[[eHI/II/I 4Cpe3 UBCTOBLIC q)HJII)TpBI.

Yuenuk nayuumca:
—TIIOHUMATh U OOBSACHATH (PU3HUYECKUE SBIICHHS: MPSMOJIMHEHHOE PacpoCTpaHEHUE CBeTa, 00pa30BaHHUE TEHU W MOJIYTCHU, OTPAKCHHUE U
IIPEIOMIIEHUE CBETA;
—u3MepPITh (POKYCHOE PACCTOSTHUE COOMPAIOIIEH TUH3bI, ONTHYECKYIO CHITY JTMH3HI;
—BJIaACTb SKCIICPUMCHTAJIbHBIMU METOJaMH UCCIICAOBAHUA 3aBUCUMOCTH: I/1306pa)KeHI/I$I OT pacCIiOJIOKCHUA JIaMIIbl Ha PA3JIMYHBIX PACCTOAHHUAX OT
JIMH3BI, yIila OTPAKEHUS OT yIJia MaJeHUsI CBETa Ha 3epKaJio;
—IIOHUMATh CMBICJI OCHOBHBIX (1)I/I3I/I‘-ICCKI/IX 3aKOHOB U YMCTH NPUMCHSATDH UX HA IMPAKTHKE: 3aKOH OTPAKCHUA CBCTA, 3aKOH IIPCIIOMIICHHA CBETA, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHHS CBETA;
—paznu4dath POKyC JUH3BI, MHUMBIN (OKYC 1 OKYCHOE PACCTOSTHUE JIMH3BI, ONTHYECKYIO CHITY JIMH3BI M ONITHYECKYIO OCh JIMH3bI, COOMPAOIIYIO U
paccenBarONIyIO JIMH3BI, U300paKeHUS, TaBaeMbIe COOMPAFOIIECH U pacCenBaroOIIeH JTMH30M;
—HCIO0JIb30BaTh TOJIyU€HHBIC 3HAHUS B TIOBCEIHEBHOM XKM3HU (IKOJIOTHS, OBIT, OXpaHa OKPYKAIOIIEH Cpe/Ibl).

KBaHTOBBIE SIBJICHUS.

Omnerter Pesepdopna u mranerapuast Moaenb atoma. Moaens atoma bopa. Mcnyckanue u morsomienre ceera aromoM. KBanTel. JInneidareie
CIEKTpHI.

PamnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CtpoeHue atomHoro sapa. HykmoHHas monaens aTtoMHOro siapa. M30Tomsbl.
PannoaktusHelie npeBpanienus. [lepuon nomypacnana aTOMHBIX sIIEp.

SnepHbie peakuuu. 3aKOHBI COXPaHEHHUS 3apSAI0BOTO M MAaCCOBOIO YMCENl. DHEPrUsl CBA3M aTOMHBIX saep. CBA3b MacChl M 3HEepruu. Peakunun
cuHTe3a u aenenus saep. Mcrounuku sneprun ConaHua u 3BE31.

AnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyYEHHUI Ha )KUBbIE OPraHU3MBI.

Yuenuk nayuumecea:
- pacno3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHATh Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS STUX SIBICHUI:
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTb, O-, - ¥ Y-U3ITy4eHHs], BOSHUKHOBEHHE JIMHEHUATOr0 CIIeKTpa U3IyUeHHs aTOMa;
- ONUCHIBATh U3yYCHHbIC KBAHTOBBIC SIBIICHUS, UCTIONIB3Yd (PU3UUYECKUE BETUUMHBI: MACCOBOE YHCIIO, 3apsI0BOE YMCIIO, IEPUO TOTypacaaa, SHeprus
(OTOHOB; TP OMUCAHUH MPABUIHLHO TPAKTOBATh (PU3NYECKHI CMBICT UCHOJIb3yEMbIX BEJIUYUH, UX 0003HAYCHUS U €IUHUIBI U3MEPEHUS; HAXOAUTh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PM3MUECKYIO BEIUUHUHY C IPYTUMH BETMYMHAMHU, BEIUMCIISTH 3HAUCHUE (PU3NUECKON BETUUHHBI;
- aHAJIM3UPOBATh KBAHTOBBIE SIBJICHHUS, UCIIOJIB3YS (DU3MUECKUE 3aKOHBI U TIOCTYJIAaThl: 3aKOH COXPAaHEHHS YHEPTUU, 3aKOH COXPAHEHUS JIEKTPUY ECKOTO
3aps/ia, 3aKOH COXPAaHEHHMs] MAacCOBOTO YMCIA, 3aKOHOMEPHOCTH M3JIYYEHHS W TOTJIOLIEHMS] CBETa aTOMOM, IpPH 3TOM pa3iMyarh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BBHIPAKEHUE;
- pa3nMyaTh OCHOBHBIEC MPU3HAKHU IIJIAHETAPHOW MOJIENM aTOMa, HYKJIIOHHOM MOJIENTM aTOMHOTO Spa;
- NPUBOAUTH TPUMEPHl NPOSABICHUS B NPUPOAEC U TMPAKTHUYECKOTO HCIOIb30BAHUS PAJIUOAKTUBHOCTH, SIACPHBIX W TEPMOSJEPHBIX PEAKIIMiA,
CHEKTPaJIbHOTO aHaIN3a.

JleMoHcTpanmu.




CriekTpbl U3JIy4€HUS U TOTJIOLIECHUS.

CriexTpbl pa3IuyHbIX Ta30B.

CriexTp BoAOpO/Ia.

Habnronenue TpexoB B kamepe Buibcona.

Pabota cuéTunka HOHH3UPYIOMINX U3TYyICHHH.

Perucrpanus usnyueHus npupoaHBIX MUHEPAJIOB U TTPOTYKTOB.

JlabopaTopHbie pabOThI U OTBITHL.

Halnrogenue crilonHbIX U TUHEHYATHIX CIIEKTPOB U3TyYEHUSI.

HccnenoBanue TpeKoB: U3MEPEHUE SHEPTHH YACTHUIIBI TIO TOPMO3HOMY ITYTH
(o gortorpadusim).

N3mepenue pagnoakTuBHOTO (OHA.

IloBTOpHUTEIHLHO-00001AKOIIUI MOIYTb.

[ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYJIb MPEHA3HAYEH TSI CHCTEMATHU3AIMH U 0000IIEHUS TPEAMETHOTO COJIEPIKAHUS M OTIbITa IS TEIIbHOCTH,
MPUOOPETEHHOTO TMPU W3YYCHUH BCETO Kypca (HU3WKH, a TakKe JUIsl TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHy MO (U3HKEe IS
oOyuarouuxcs, BHIOPaBIINX ATOT yIEOHBII MpeMeT.

[Ipy m3yueHnr MaHHOTO MOJYJIS PEaTU3YyIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI ESTETHHOCTH, HA OCHOBE KOTOPBIX 00ECTIEYMBACTCS TIOCTHIKECHUE
MPEeIMETHBIX M METalpeIMEeTHBIX IIAHUPYEMbIX pe3yabTaToB 00ydeHus, (GOpMHUpYETCs €CTeCTBEHHO-HAy4YHas IPAMOTHOCTb: OCBOEHHE HAYyYHBIX
METO/IOB MCCJIEOBAHUS SIBJICHUM MPUPOAbI U TEXHUKU, OBJIAJEHUE YMEHUSMU OOBSICHATH (PU3NUYECKHUE SBJICHUS, MPUMEHsS IMOJTy4YE€HHbIE 3HAHUS,
pelaTh 3a/1a4u, B TOM YHCJIe KaYeCTBEHHbIE M KCIIEPUMEHTAIIbHBIE.

[IpuHIMNHATBEHO NEATENbHOCTHBIA XapaKTep AJaHHOTO MOJYJIS peau3yeTcs 3a CYET TOro, YTO 00yUYaroIIMecs BBHIMIOIHSIOT 3a/1aHusl, B KOTOPBIX
UM IIpeijiaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBACHATH (DU3HUECKHE SIBIICHUS B OKPYXKAIOIIEH MPUPO/IE U TIOBCETHEBHOM KU3HU;

WCIO0JIb30BAaTh HAy4YHbIE METOJbI HMCCIeNOBaHUs (PU3NYECKUX SIBICHUM, B TOM 4YHCJE IS MPOBEPKHU TUIOTE3 U MOJYyYEHHS] TEOPETHUECKUX
BBIBOJIOB;

OOBSCHATH HAy4yHbIE OCHOBBI HambOojee BaKHBIX JOCTHKEHHUI COBPEMEHHBIX TEXHOJIOTHH, HampuMep, MPAaKTHUYECKOTO HCIOJb30BaHUs
Pa3IMYHBIX HCTOYHUKOB YHEPTHH HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB YHEPTUU.

Kaxngas w3 TeM npaHHOro MOJIyJs BKIIOYAeT HKCIEPUMEHTaJbHOE HccienoBaHue oboOmaroniero xapakrepa. Momaynb 3aBepliaercs
MIPOBEJICHUEM UAarHOCTUYECKON U OLIEHOYHOM paboThI 32 Kypc OCHOBHOTO 00IIero 00pa3oBaHusl.

IlnannpyemMsble pe3ybTaThbl 0CBOCHHUS PU3UKH (0a30BbIil YPOBEHb) HA YPOBHE OCHOBHOI0 001ero 00pa3oBaHusl.

N3ydyenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMsS HAMpaBICHO Ha JOCTHKEHHE JIMYHOCTHBIX, METAlpeIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

B pesynbraTe u3yueHus (uU3MKM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus y oOydaromierocss OyayT cQOpMHUPOBaHBI CIEAYIOIIHNE

JIMYHOCTHBIE Pe3yJIbTATHI B YACTH:

1) naTpHOTUYECKOro BOCHUTAHHS:

MPOSIBIIEHUE MHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHICKOM (pU3HUecKoi HAyKu;
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LEHHOCTHOE OTHOIICHHUE K IOCTH)KEHUSM POCCUHCKUX YUEHBIX-(DU3NKOB;

2) TpakIaHCKOTO U JyXOBHO-HPABCTBEHHOI'O BOCHUTAHHS:

TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYKICHHM OOIIECTBEHHO-3HAYMMBIX M OJTHYECKHX TNPOOJIEeM, CBSA3aHHBIX C IPAKTHYECKUM
MPUMEHEHHEM JOCTHKCHUN (U3UKH;

OCO3HaHUE BAXHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) cTeTHuecKoro BOCHUTAHUS:
BOCIPUATUC SCTCTUUCCKUX KAaUCCTB q)H3quCKOﬁ HayKH: eé rapMOHHUYHOT'O MOCTPOCHUA, CTPOTOCTH, TOYHOCTHU, TAKOHUYIHOCTH;

4) 1eHHOCTH HAyYHOTO MO3HAHHUS:

OCO3HAHME LIEHHOCTH (U3NYECKOM HAyKM Kak MOIIHOTO HWHCTPYMEHTA II03HAHWS MHpA, OCHOBBI Pa3BUTHUS TEXHOJOTHUM, BakHeHIIel
COCTAaBJISIOLIEN KYJIBTYpBHI;

pa3sBUTHE HAYYHOH JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIEA0BATENIbCKOM e TEIbHOCTH;

5) dopMupoBaHUS KyIBTYPHI 3T0POBbS M SMOIMOHANFHOTO OJIArOMOIYdHs: 0CO3HAHHE IIEHHOCTH 6€30MacHOro 00pasa KU3HH B
COBPEMEHHOM
TEXHOJIOTHYECKOM MUPE, BAXKHOCTH TIpaBuil 0€30MMacHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaX, C AJIECKTPUISCKUM U TEIJIOBBIM O00OpYJAOBaHUEM B
JIOMAIITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO MPaBa Ha OIIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4yeloBeKa;

6) TpymoBOro BOCHMTAHHS:

7) aKkTHBHOE ydacTHe B PelleHHH TPAKTHYECKHMX 3a71ad (B paMKaxX CeMbH, 0Opa30BaTeNbHOH OpraHM3alluM, HACETEHHOTO MYHKTA, POJIHOTO
Kpasi) TEXHOJIOTUYECKOM U COLIMAIbHON HAIPaBIEHHOCTH, TPEOYIOIINX B TOM UUCiIe U (PU3HUECKUX 3HAHMUIA;
MHTEpPEC K MPAKTUUECKOMY U3YUYEHHIO Mpodeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

8) OKOJIOTHYCCKOI'O BOCIIUTAHUA:
OpuCHTallusA Ha IPUMCHCHUE (1)I/ISI/I‘-I€CKI/IX 3HAHHI IJi1 pCUICHUA 3a1a4 B obnactu 01<py>1<a}0mel71 CpeAabl, MIAHUPOBAHUA IIOCTYIIKOB U OLICHKHU
HUX BO3MOXHBIX HOCJIC,I[CTBHI;'I JJIA Opr>1<anmeI71 Cp€abl; OCO3HAHUEC ri100a7IbHOTO XapaKTepa 9KOJOIrH4€CKHUX npo6neM u HYTefI UX pCIICHUA,

9) aJanTayy K U3MEHSIOMMUMCS YCIOBHUSAM COIMAIIBHOM U IPUPOTHOM Cpeibl: MOTPEOHOCTh BO B3aUMOACHCTBUH NP BHITIOJHEHUN

WCCIIEIOBAaHUH U MPOEKTOB (PU3HUECKON HAMPABICHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSAM JPYTHUX;

MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO ASITeIbHOCTD; MOTPEOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM YHUCIIE
bopMynupoBaTh UIEH, MOHATHS, TUIIOTE3HI O (PU3HMUECKUX OOBEKTAX U SIBICHUSIX;

0CO3HaHue ACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00J1acTH (DU3UKH;

TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUN;

CTpeMJICHHE aHAM3UPOBATh M BBISABISATH B3aMMOCBS3U MPUPOIbBI, OOIIECTBA U SKOHOMHKH, B TOM YHUCIIE€ C HCIOJIb30BaHHEM (PU3HMYECKHUX
3HAHUM;

OIICHKA CBOUX JICHCTBUI C yUETOM BIMSHHSI Ha OKPYKAIOIIYIO CPEy, BOSMOKHBIX II00ANBHBIX TIOCIEICTBUM.

B pesynpraTe mzydyeHus (pU3MKM Ha ypOBHE OCHOBHOTO 0O0IIero obpazoBaHus y oOydaromierocs OyayT copmMupoBaHbl MeTanpeaMeTHbIe

pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIE YHUBEPCATbHBIC YUeOHbIE NEHCTBUS, KOMMYHHUKATUBHBIE YHUBEpPCAIbHBIE yueOHbBIE NEHCTBUS,
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peryasTHBHBIC YHUBEpCATbHbIC YUeOHbIC ICHCTBHSL.
OBnajieHre yHUBEPCAIbHBIMY y4eOHBIMU O3HABATEILHBIMY ACHCTBUSMMU!

1) 6a3oBsle norHUeckue AeiicTBU:

BBISIBIISITH M XapaKTePU30BaTh CYIICCTBCHHBIC MIPU3HAKH 0OBEKTOB (SBJICHHI); yCTaHABIMBAThH CYIIIECTBCHHBIN MPU3HAK KJIaCCU(DUKAIINH,
OCHOBaHUs 111 0000IIEHUS U CPaBHEHMUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PaKTaX, TAHHBIX U HAOIFOJICHUSIX, OTHOCSIINXCS K (DU3UUCCKUM SIBIICHUSIM;

BBISIBJISITH TIPUYUHHO-CJICJICTBEHHBIE CBSI3M TMPH H3YYCHHH (DU3UYECKUX SIBICHUM M TPOILIECCOB, MPOBOJUTH BBHIBOJBI C HCIOJIB30BAHHEM
JEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3UUECKUX BEIIMYUUH;

CaMOCTOSITEJILHO BBIOMpATh CrOCOO perieHust yueOHou (pusnyeckoit 3amaun (CpaBHEHHE HECKOJIBKMX BAapHAHTOB PEIICHHs, BHIOOP Hambosee
MOAXOIALIET0 C YUETOM CAMOCTOSATEIBHO BBIACIEHHBIX KPUTEPHEB).

2) 6a30Bble HCCIIEI0BATENbCKHE JEHCTRIS:

MCIO0JIb30BaTh BOMPOCH! KaK MCCIEA0BATEIbCKUI NHCTPYMEHT MO3HAHUS; IIPOBOIUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IUIaHY OIIBIT,
HECJIOKHBINA (PU3UIECKUN IKCTIEPUMEHT, HeOOJIBIIIOE HCCIIeIoOBaHNE (DU3UIECKOTO SIBJICHNUS,

OIICHWBATh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTh UH(OPMALIHIO, MTOJYYEHHYIO B XO/I€ UCCIIEIOBAHU I WIIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITHPOBATH 0OOOIIEHHS U BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO HAOIOIEHNS, OTIbITa, UCCIIEIOBAHMS;

MIPOrHO3UPOBATH BO3MOXKHOE JallbHEMIIIee pa3BUTHE (PU3UUYECKUX MTPOIIECCOB,
a TaKKe BBIABUTAThH MPENOJIOKEHUS 00 UX PA3BUTUHU B HOBBIX YCIOBUSIX M KOHTEKCTaX.

3) pab6ora ¢ undopmanmeii:

MPUMEHSTH Pa3IN4HbIe METObI, HHCTPYMEHTBI U 3alIPOCHI NP MOUCKE U 0TOOpe MHPOPMAIUK MU TAHHBIX C YUETOM MpPeUI0KEHHON yueOHO
(bu3mvecKoi 3a1aun;

aHaAJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATHh HH(OPMALIUIO PA3IMYHBIX BUJIOB U (JOPM IMPEACTABICHHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (GOpMY MpeACTaBleHUs HH(POpPMALMM U WIUIIOCTPUPOBATH peEllaeMble 3a/adll HECIOKHBIMU
cXeMaMu, AuarpaMMaMu, HHOM rpadukoi ¥ MX KOMOUHALUSAMU.

OBnajeHNe YHUBEPCATbHBIMU YIeOHBIMA KOMMYHHUKATUBHBIMHU JCHCTBUSIMU.

1) oGuenue:

B XoJie 00CYKJeHUs y4eOHOr0 MaTepuala, pe3ylbTaToB JabopaTopHBIX paboT M IPOEKTOB 33/aBaTh BOIPOCHI IO CYIECTBY OOCYXIaeMOii
TEMBI U BBICKA3bIBAaTh UJIEM, HAllEIEHHbIE HA PEllleHNe 3a1aul 1 ToJyiepKaHue 0J1aroKeaaTeIbHOCTH OOIEHHS;

COMOCTABIIATE CBOM CYKJICHHS C CY/KICHUSAMM JPYTHX YHaCTHUKOB JMAIOra, 0OHAPYKUBATh Pa3jIMYMe M CXOACTBO HO3UIINIA;

BbIpaKaTb CBOIO TOYUKY 3PCHUS B YCTHBIX U ITMCbMCHHBIX TCKCTAX; HY6J'II/I‘IHO MMPEACTABJIATH PE3YJIbTAThI BBIIIOJIHECHHOT'O (1)I/I3I/I‘IGCKOFO OIIbITa
(BKCHepI/IMCHTa, HUCCIca0BaHusd, npoeKTa).

2) coBMecTHas JeATENBHOCTh (COTPYIHMYECTBO):

MIOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHJUBHUyalIbHOMN pabOTHI P pellIeHNH KOHKPETHOM (pu3ndecKoil mpoOieMsl;

NPUHUMATh L€ COBMECTHOM NEsTEeIbHOCTH, OPraHU30BBIBATH ACUCTBUS MO €€ AOCTHKEHMIO: paclpesieNiaTh PO, 00CyXAaTh MPOIEecChl U
pe3yabTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHHS HECKOJIBKUX YEJIOBEK;
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BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPABJICHUIO U KOOPAMHUPYS CBOU AECUCTBUSA C APYrUMU
YICHAMHU KOMaH/Ibl,

OILICHMBATh KAYECTBO CBOET0O BKJIAJa B OOLIUI MPOAYKT IO KPUTEPHSIM, CAMOCTOSATEIBHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMO/JICHCTBUSI.
OBnazneHne yHUBEpPCAIbHBIMU Y4€OHBIMU PErYISTUBHBIMU JEHCTBUSIMMU:

1) camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B )KH3HEHHBIX M YI4EOHBIX CUTYAIUSIX, TPEOYIOMUX [T pelieHus (pU3ndecKux 3HAaHUH;

OPUEHTHUPOBATHCS B PA3NIMYHBIX IMOJXOAAX NPUHATHS pelIeHHH (MHAWBUAYaJIbHOE, NMPHUHSATHE PEIICHUS B TPYIIE, NMPUHITHE PEIIeHHUN
rpymoi);

CaMOCTOSITEIIEHO COCTAaBJIATH QJTOPUTM PpEHICHUS (HU3MYECKOW 3ajaud WM IUIaHAa HWCCIEJOBAaHHUA C YYETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh Mpe/IaraéMble BAPHAHTHl PEIICHUH;

MIPOBOJIUTH BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

2) CaMOKOHTpOIb:

JIaBaTh OIEHKY CUTYAIMH U MPEUIarath TiaH e€ N3MEHEHUS;

OOBSICHATH IPUIHHBI JOCTIDKEHHSI (HEOCTHIKECHHUS) PE3yIhTaTOB IEATEILHOCTH, TaBATh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJI BBIIOJHEHHUS (U3MUECKOTO WCCIENOBAHMS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENECTB, U3MEHUBIINXCS CUTYaIlNi, YCTAHOBJICHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHUSIM.

3) SMOIHMOHANBLHBINA HHTEIIEKT:
CTaBUTH ce0sl Ha MECTO JIPYroro YelIoBeKa B XOJI€ CIIopa WU AUCKYCCHH Ha HayYHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTOTO.

4) npunHsATHE CEOS U APYTHUX:

MPU3HABATh CBOE MPABO Ha OLIMOKY IMPU peleHnr GU3NYECKUX 3a/1a4 WU B YTBEPKACHUAX Ha HayUHbIE TEMbI H TaKOE K€ MPaBoO JPYroro.
IIpenmeTHbIe pe3y/ibTAThI OCBOEHHS MPOrpaMMbl 0 (pu3uke (0a30Bblii YPOBEHbD ).

IIpenmeTHbIe pe3y/ibTATHI OCBOEHHS MPOrPpaMMBbI 0 (pU3HKe K KOHIY 00y4YeHus B 9 Kjacce:

[IpenMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHU:

UCII0JIb30BATh MOHATHS: CUCTeMa OTCYETa, MaTepHalibHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHHYECKOTO ABIKEHHUS, JAeopMarus
(ympyrasi, iactuyeckas), TpeHHUe, HEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U MEPerpy3Ku, LEHTP TSHKECTH, a0COJIFOTHO TBEPAOE TENO, LIEHTP
TSOKECTH TBEPAOrO Tena, paBHOBECHE, MEXaHMYECKHe KOJeOaHUs M BOJHBI, 3BYK, MH(QPa3BYK U YIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJIHBI, IIKala
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS U MOTJIONIeH s, anb(da-, 6eTa- 1 raMMa-u31ydeHus, U30TOIIbI,
sJIepHast SHEPTeTHKa;

pasnuyath sABJICHHS (paBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE JIBIKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIUHEIHOE ABMKEHUE, CBOOOIHOE
MajieHue Tel, PaBHOMEPHOE JBIDKEHUE MO0 OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, PEaKTUBHOE JBMKEHHE, KojeOaTelbHOE JBUKEHHUE (3aTyXaloliue u
BBIHYXJICHHbIE KOJIeOaHWs), pe30HAHC, BOJIHOBOE JBHKEHUE, OTPaXKEHUE 3BYKA, MPSIMOJIMHEHHOE paclpOCTpaHEHHE, OTPAaKEHHE U TPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTpPaKEHUE CBETa, pa3loKeHHEe OeIoro cBeTa B CIHEKTP U CIOXKEHHE CIEKTPAIbHBIX IIBETOB, JUCIIEPCHs CBETA,
€CTECTBEHHAs paIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEMUATOTO CIEKTPa U3IYYCHHS) IO OMHCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PUZNIECKOE SIBIICHUE;
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pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM MHpe (B TOM 4Hclie (PU3UUECKUE SIBJICHUS B IPUPOJC: TPUITHBBI
U OTJIUBHI, JBIKeHUE TuTaHeT COTHEYHOW CHCTEMBbI, PEaKTUBHOE JIBFDKCHUE KUBBIX OPraHU3MOB, BOCIIPHATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICCHHUE,
ceificMMuYecKrue BOJIHBI, I[yHaMH, 3XO, L[BETA TeJl, ONTHUYECKUE SBJICHUSI B IPHUPOJE, OMOJIOTMYECKOE IEMCTBHE BUIUMOIO, YJIbTpa(uoJIETOBOrO U
PEHTTEHOBCKOTO M3ITyICHHH, €CTECTBEHHBIN PaIUOaKTHBHBIN (DOH, KOCMHUYECKUE JTY9IH, PATHOAKTHBHOE H3ITydeHUE MTPUPOJTHBIX MHUHEPAJIOB, ACHCTBUE
PaJIMOAKTUBHBIX M3ITyYCHU HA OpPraHu3M YelIOBEKa), P ATOM IEPEBOJUTH MPAKTUIYCCKYIO 33/1ady B YUeOHYIO, BBIJCIATh CYIICCTBCHHBIC CBOMCTBA
(npu3HaKM) pU3NUECKUX SIBICHUI;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TENI U (PU3UYCCKHEC SBICHUS, UCIIONIB3Yys PU3NICCKUE BEITMYUHEI (CPEIHSSI 1 MTHOBEHHASI CKOPOCTh TeJia TIPH
HEpPaBHOMEPHOM JBM)KEHHMM, YCKOPEHHE, NepeMelleHHe, MyTh, YIJoBas CKOPOCTb, CWJa TPEHMs, CWJIa YIPYroCcTH, CHJIa TSDKECTH, YCKOPEHHE
CBOOOJHOTO MaJCHUS, BEC TE€la, UMITYJbC Tella, UMIIYJIbC CUJIbI, MEXaHU4YecKass padoTa U MOIIHOCTb, MOTEHI[MAJIbHAS SHEPrUsl TeJa, MOJHATOTO Haj
MMOBEPXHOCTHIO 3€MJIM, MOTCHIMAJIbHAS JSHEPrUsl CXKATOW MPYKHUHBI, KMHETWYECKAs JSHEPTUs, TOJHAs MEXaHW4YeCKas SHEprus, MEepuoj W 4acToTa
KojeOaHui, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKa3arelb IPEIOMJIEHHS Cpenbl), NMPU OMHCAHWUU TPABUIBHO
TPaKTOBaTh (PU3UYECCKHIA CMBICT HCIIOJIB3yEeMbIX BEJIMYMH, 0003HAYCHUS W CAWHHIIBI (PU3UYECKHX BEIWYHH, HAXOIWTHh (DOPMYIIBI, CBSI3BIBAIOIINC
TaHHYIO (PU3HUYECKYIO BEIHUMHY C IPYTHMH BEIMYMHAMH, CTPOUTH IPaPUKH U3y4CHHBIX 3aBUCUMOCTEH (DU3UUCCKHUX BEIIMYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHHS U MPOLIECCHI, MCIONb3Ysl 3aKOH COXPAHEHMsI YHEPrHH, 3aKOH BCEMUPHOTO TATOTEHHUS,
MPUHIIMIT CYIEePIO3UIUN CHJI, TPHHIIMIT OTHOCHTENbHOCTH [ anmuies, 3akoHbl HBIOTOHA, 3aKOH COXPAHEHHS WMITYJbCa, 3aKOHBI OTPAKCHHS W
MIPEIOMIIEHHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOIO U MAacCOBOTO YMCEN IMPH SAECPHBIX PEaKLUsiX, IPU 3TOM (OPMYIHPOBATH 3aKOH U 3aIUCHIBATH
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

00BACHATH (hpr3MUECKUE MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE U B KOHTEKCTE CUTYallUil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATD
MIPUIMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHHE U3 2-3 JIOTUYECKUX IIAroB C UCIIOIB30BaHUEM 2-3 M3YyYEHHBIX CBOMCTBA (PM3NUYECKUX SBJICHHIA,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacu€THble 3a7auyu (OmUparonivecs Ha cUcTeMy M3 2-3 ypaBHEHHUH), UCHOJb3yd 3aKOHBI U (OPMYJbl, CBSI3bIBAIONINE (U3UYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 331a4H 3alUChIBAaTh KPATKOE YCIOBUE, BBISIBIIATH HEJOCTAIOLIUE WM U30BITOYHBIC JAaHHBIE, BRIOUPATH 3aKOHbI
1 (HopMyIbl, HEOOXOAUMBIE [Tl PEIICHUS], TPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIy4€HHOTO 3HaUeHUs (U3NYECKON BETUYHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIMTh NPHU MOMOIIM (U3UYECKUX METOJOB, UCMOJb3Ysl OMHCAHHME HCCICAOBAHUS, BBIICIATH
MIpOBEpsieMOe MPEATNOI0KEHHUE, OLIEHUBATh MTPABUIILHOCTD MOPSIIKA IPOBEICHUS UCCIEA0BAHNUS, IPOBOAUTDH BBIBO/IBI,

UHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOACHUN U OTBITOB;

MIPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3UYECKUX SBICHUN WM (U3MUECKUX CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HerioToHa, 3akoHa
COXPaHEHHUs PHEPIrHH, 3aBUCUMOCTb MEpHOJia KoJeOaHUN MPYKUHHOTO MAasTHHUKA OT MAacCChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBHUCUMOCTH OT
aMIUTUTYIbl MaJbIX KOJICOAHHM, MPSMOIMHEHHOE PacpOCTPAaHEHUE CBETA, Pa3lio’KeHHEe OElIoTo CBeTa B CIEKTP, U3yYeHHE CBOMCTB M300pakeHUS B
IJIOCKOM 3epKalie U CBOWCTB HM300pa)KEHUsl MpeaMeTa B coOuparomield TuH3e, HAOMIOJEHHE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITyUYCHHS):
CaMOCTOSITENILHO COOMPATh YCTAHOBKY U3 H30BITOUHOTO HA0Opa 000pyI0BAHUS, OMTUCHIBATH X0 OTBITA U €r0 Pe3ylbTaThl, (POPMYIHPOBATH BHIBOIbI;

MPOBOJNTH MPU HEOOXOTUMOCTH CEPHI0 MPSAMBIX MU3MEPEHUH, ONpeAenssi cpelHee 3HaueHHe u3MepseMoi BelnuuHbl ((POKycHOe paccTosHHE
coOuparoleii JUH3bI), 000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEepUTENLHOTO Mpudopa);

MIPOBOJIUTH MCCIIEIOBAaHNE 3aBUCUMOCTEH (DU3MUECKUX BEJIMUYMH C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUI (3aBUCUMOCTh IYTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JBIDKEHWH O€3 HadyalbHOW CKOPOCTH, TMeproja KoJeOaHW MaTeMaTH4eCKOro MasTHUKA OT JAJWHBI HUTH, 3aBUCUMOCTH YIja
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OTpa)KEHHs CBETa OT yrila MajJeHUs M yIiia MPEeJIOMJICHUS OT yIila HaJeHHs): IUIaHUPOBATh MCCIIEIOBAHHE, CAMOCTOSITEILHO COOMpATh YCTAaHOBKY,
(bUKCHpPOBaTh PE3yNbTaThl MOJYYEHHOW 3aBHCUMOCTH (PM3WYECKUX BEIMYMH B BHAE TAOMHMI W TpaduKOB, MPOBOAMTH BBIBOABI IO peE3yibTaTam
WCCIICIOBAHUS;

MMPOBOAWNTH KOCBCHHBIC U3MCPCHUA (1)I/ISI/II-IGCKI/IX BCINYNH (CpCZIH?[?[ CKOPOCTH U YCKOPCHHUEC TCJIa ITPU pPaABHOYCKOPCHHOM JIBMKCHHHU, YCKOPCHUC
CBOOOJHOTO Ta/ICHUs, )KECTKOCTh MPYXKUHBI, KOAPDUIIUESHT TPEHUS CKOJIBKCHHS, MEXaHWIecKash padoTa U MOIIHOCTh, YaCTOTa M MEePHO] KOJIeOaHH
MaTEeMaTHYeCKOTO M MPYKXUHHOTO MAsSTHUKOB, ONTHYECKAs CHJIa COOMpAIOIIEH JIMH3BI, PaJlOaKTUBHBIA (DOH): IIaHUPOBATh M3MEPEHUS, COOMPATH
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATE U3MCPCHUS, CICAYA HpeHHO)KeHHOﬁ HHCTPYKIHWH, BBIYUCIATH 3HAYCHUC BCIIMYMHBI U aHAJIM3UPOBATH
MOJTyYeHHBIEC PE3YNIBTATHI 'C YUETOM 3aJaHHOM MMOTPEITHOCTH U3MEPEHUH;

coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM 000PyI0BaHUEM;

pasiindyaTb OCHOBHBLIC MPU3HAKU HM3YYCHHBIX (1)I/I3I/IT-I€CKI/IX MOHCHCﬁI MarcepuajibHasd TOYKa, a0COJIIOTHO TBépZ[OG TEJIO, TOYEYHBINM HCTOYHHUK
CBETa, JIy4, TOHKas JINH3a, JIaHEeTapHasi MOJEh aTOMa, HYKJIIOHHAsI MOJIeIh aTOMHOTO sI/Ipa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C UCIIOJIb30BAHMEM WX OMHUCAHHS (B TOM YHUCIE:
CIIMAOMETP, AaTYUKHU IOJIOXKCHUS, PACCTOAHUA U YCKOPCHHA, PaKETa, 3X0JIO0T, OUKHU, IICPHUCKOIL, q)OToar[napaT, ONITUYCCKUC CBCTOBOABI, CIICKTPOCKOII,
J03UMETp, KaMepa BruiibcoHa), MCTIONB3Ys 3HAHMS O CBOMCTBAaX (PU3NYECKUX SBJIECHUN U HEOOX0UMBbIe (U3HUECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMblI M CXCMATHYHBIC PHUCYHKH H3YUYCHHBIX TEXHHUYCCKHX yUFpOﬁCTB, HU3MEPUTCIIBHBIX HpI/I60pOB U TEXHOJOI'MYCCKUX
MIPOIIECCOB TP PEIICHUH Y4eOHO-TIPAKTHIECKUX 3a71a4, ONTHYECKUE CXEMBI [T TOCTPOSHHSI N300payKEeHUH B TUIOCKOM 3€pKajie ¥ COOMparoIei JInH3e;

MPUBOANUTH IPUMEPHI (HAX0IUTh HHOOPMAIHIO O IPUMepax) MPaAKTHUECKOTO MCIOIB30BaHUS (PU3NIECKUX 3HAHUH B TIOBCETHEBHOW YKU3HH IS
obecrieueHnst 0€30MACHOCTH TIpH OOpamIeHnd ¢ NpubopaMu W TEXHUYCCKUMH YCTPOWCTBAMH, COXPAaHECHHs 3J0pPOBbSI W COOJIOJICHUS HOPM
HKOJIOTUIECKOTO MMOBEICHUS B OKPYKAIOIICH CpeIe;

OCYIIECTBIISITh MOWCK WHpopManuu B HHTEpHETEe, CaMOCTOSATENFHO (QOPMYIUPYS MOWCKOBBIM 3alpoC, HAXOJUTh IYTH OIPEISICHUS
JOCTOBEPHOCTH MOJYYCHHOU WH(OpPMAIMK HA OCHOBE MMCIONIMXCS 3HAHUH M JJOTIOJTHUTEIHHBIX UCTOUHUKOB

WCIIOJIb30BaTh TPU BBITIOJHEHUU YYEOHBIX 3a/JlaHUil HAyYHO-TIONYJSIPHYIO JINTEPATypy, CIPAaBOYHBIC MaTepUalbl, pecypchl cetu MHTepHeT,
BJIQJICTh MPUEMAMHU KOHCIIEKTHPOBAHHUS TEKCTa, IIPeoOpa3oBaHusi HHPOPMAIIMU U3 OJJHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

cO3/1aBaTh COOCTBEHHbBIC MMUCHbMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAIMK U3 HECKOJIBKHX HCTOYHUKOB, IMyOJMYHO TPEACTABISTH
pe3ysIbTaThl MPOCKTHOW HIIM MCCIIECIOBATEIbCKON JCATEIBHOCTH, IPU 3TOM I'PaMOTHO HCIOJIh30BaTh W3YUYEHHBIH MOHATUIHBIN ammapar nu3y4yaeMoro
paszena GU3MKK U CONPOBOKIATH BBICTYIUICHUE TIPE3EHTAIMEH C YYETOM 0COOCHHOCTEH ayIMTOPUN O0YUAFOLITIXCS.

4. TemaTH4eckoe IVIAHUPOBAHUE

Ne Paznen/Tema Kom-Bo 4yacoB Ha
paznen/teMy
Pazoen 1 MexaHu4yecKHe sIBJIEHUNA 50
MexaHHYeCKOE JBMIKCHUE U CIIOCOOBI €r0 OIHUCAHUS 17
BzaumonetlicTBue Tea 23
3aKOHBI COXpaHEHUs 10
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Pazoen 2 | Mexanudeckue Ko0Jje0aHUs U BOJHBI 13
MexaHn4decKue KoJieOaHus 6
MexaHnyeckue BOJIHBL. 3BYK 7

Pazoen 3 | DneKTpOMarHMTHOE 10Jie M 3JIeKTPOMArHUTHbIE BOJTHbBI 6
DNEKTPOMAarHUTHOE TIOJIe 6
U BOJIHBI

Pazoen 4 CBeToBbI€ sIBJIEHUS 11
3aKOHBI pacIPOCTPAHECHHS CBETA 4
JIuH3bI ¥ onTHYECKUE TPUOOPHI 4
Paznosxenue 6enoro cBeTa B CIIEKTP 3

Pazoen 5 | KBaHTOBBIE SIBJICHUS 17
Hcnyckanne u morionieHrne CBeTa arToMOM 4
CrtpoeHune aTOMHOTO spa 6
S nepHbie peakuuu 7
IHoBTOPHUTEILHO-00001IAIOIIM I MOTYJIb S

Htoro 102

5. Kputepuu onleHUBaHUSA
OueHkKa 0TBETOB YYalIuXxcst
1. Ouenka ycmuvix omeemos y4auuxcs.

Ouenka 5 craBuTCS B TOM cllydae, €CJIM YYallUHCsA IOKa3bIBaeT BEPHOE INMOHUMAaHWE (U3UYECKOW CYIIHOCTH PAacCMaTPUBACMBIX SBICHUH H
3aKOHOMEPHOCTEH, 3aKOHOB W TEOPUH, JACT TOYHOE ONPENICICHUE W MCTOJKOBAHME OCHOBHBIX IMOHSATHUH W 3aKOHOB, TEOPHH, a TAKKE MPABHILHOE
omnpenenacHue (pU3NISCKUX BEIUYHMH, UX €IWHUII U CIIOCOOOB M3MEPEHHUS; MPABWIBHO BBIMOJHICT YEPTEKH, CXEMbl M TpaduKH; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHY, COMPOBOXKIAET PaccKa3 HOBBIMHU IPUMEpPAMH, YMEET NMPUMEHSITh 3HAHUSI B HOBOUW CHUTYallUU MPHU BBHITOJTHEHUH MPAKTHUUECKUX
3aJlaHUi; MOXKET YCTaHABIIMBATh CBS3b MEXKY M3yUYa€MbIM M paHee M3YUYEHHBIM MATEepPHAJIOM MO Kypcy (DU3HMKH, a TaKKe C MaTepUaioM YCBOCHH bIM
MIPU U3YYCHUH IPYTUX MPEIMETOB.
Ounenka 4 cTaBUTCS B TOM cCllydae, €CIM OTBET yUYEHUKa yJOBJIETBOPSET OCHOBHBIM TPEOOBaHUSM K OTBETY Ha OLIEHKY 5, HO 0e3 MCHOJIb30BaHUS
cOoOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS 3HaHUW B HOBOU cHUTyalluu, 0€3 MCIIOJIb30BaHUS CBS3EH C paHee U3ydeHHBIM MaTepuajioM,
YCBOCHHBIM TPU U3YYCHHUH JPYTUX MPEAMETOB; €CIU YyJalluhcs JOMYCTHJ OJHY OIIMOKY MM He Oojiee NBYX HEIOYETOB M MOXKET HCIPABUTh HX
CaMOCTOSITENILHO MU C HEOOBIION TOMOIIIBIO YIUTETIS.
Ouenka 3 cTaBUTCS B TOM CITydae, €CIM YJal[uics MpaBUILHO MOHUMAET (GU3MUYECKYIO CYIIHOCTh PACCMATPUBAEMBIX SIBICHUN U 3aKOHOMEPHOCTEH,
HO B OTBETE€ MMEIOTCS OTJENbHBIE MPOOENbl B YCBOCHUM BOMPOCOB Kypca (PM3WKH, HE MPEMSATCTBYIOUIME NalbHEHIIeMy YCBOCHHIO MPOTPAMMHOIO
MaTepuana; UCTIBITHIBACT 3aTPyAHEHHUS B IPUMEHEHUN 3HAHUM NMPH OOBSICHEHUH KOHKPETHBIX (PU3MUYECKUX SBJIICHUH HAa OCHOBE TEOPHH M 3aKOHOB, WU
B MOJTBEPKJACHUM KOHKPETHBIX MPUMEPOB MPAKTUUECKOTO MPUMEHEHHS TEOPUHU; YMEET NPHUMEHSATH MOJYYEHHbIE 3HAHUS MPHU PEHICHUU MPOCTHIX
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3aa4 C HCIOJIb30BAaHWEM TOTOBBIX (DOPMyJ, HO 3aTPYAHSAETCS NMPH pEIICHUH 3ajad, TPeOyromux MpeoOpa3oBaHus HEKOTOPHIX (OpPMYN; OTBEYaeT
HETOJHO Ha BOMPOCHI yuuTens (YIyckas U OCHOBHOE), HJIM BOCIPOU3BOJIUT COJIEP’KaHHE TEKCTa Y4eOHMKA, HO HEJIOCTaTOYHO NMOHUMAET OTICNbHBIE
MOJIOXKEHHUS, UMEIOIINE BaKHOE 3HAUYEHHME B ATOM TEKCTE; MOMYCTUJ HE Oojee oAHOU rpy0oil M OAHOW HErpyOoil ommOku, HE Oojee ABYX-Tpex
HETpyOBbIX HETOYETOB.
Ounenka 2 cTaBUTCA B TOM Clly4ae, €CIM Y4YallWiics HE OBJAJe] OCHOBHBIMHU 3HAHUSMHU B COOTBETCTBHU C TPEOOBAHMSAMHU M JOMYCTHJI OOJbBIIE
OIMOOK M HENOYETOB, YeM HEOOXOIMMO IS OLIEHKH 3.
Ounenka 1 craBuTCs B TOM CiIy4ae, €CJIM YUEHUK HE MOYKET OTBETUTh HU Ha OJMH U3 IIOCTABJIEHHBIX BOIIPOCOB.
2. QyeHKa nUCbMEHHbIX CAMOCMOAMENbHBIX U KOHMPOIbHbIX PAOOMm.
Ouenka 5 craBuTcs 3a pabOTy, BHIOTHEHHYIO MOJTHOCTHIO 0€3 OMMOOK U HEJIOUETOB MJTH UMEIOIIYIO He 00Jiee OJTHOTO HeJl0ueTa.
Ouenka 4 craBuTCs 32 pabOTy, BHIIOJHEHHYIO TIOJHOCTHIO, HO TIPU HAJTMYUH B HEW He Oosiee 0/THOM Herpy0oil OMMOKY U OJHOTO HEI0YeTa WK He
0oJiee Tpex HEJ0UETOB.
Ouenka 3 craButcs 3a paboTy, BBIIOJHEHHYIO HE MEHEe MOJIOBUHBI Bcel pabOThl WM MpU AOMYIIEHUH He OoJiee IByX IpyObIX OMMOOK, WK HE
6osee ogHOM Tpy0Oil OMIMOKK 1 OJTHOTO HE0UETa, WM He OoJiee ABYX-TpeX HerpyObIX OIIMOOK, WM OJHOM HerpyOoi omunOKu u 0osee Tpex
HEZ0YETOB, WJIHA IPU OTCYTCTBUH OLUIMOOK, HO TP HAJIUYKU 4-5 HET0UETOB.
Ouenka 2 craButcs 3a paboTy, B KOTOPOH 4YMCIIO OMIKUOOK M HEJJOUETOB MPEBOCXOAUT HOPMY, TPU KOTOPOI MOKET OBbITh BBICTABJIEHA OLIEHKA «3», WU
€CJI MTPABHJIBHO BBINIOJIHEHO MEHEE MOJIOBUHBI PaOOTHI.
Ouenka 1 craButcs 3a paboTy, €ciu yYEHHMK He MPUCTYHa K BHIIIOJIHEHHUIO €€ HJIM MPaBUJIbHO BBITIOJHUII He 6ojee 10 % Bcex 3aaaHuid, T.€. 3anucain
yCIIOBHE OJIHOM 3a/1a4¥ B OOIIECTIPUHSITHIX CUMBOJIMYECKUX 0003HAUEHUSI.
3. Oyenka 1a60pamopHbIX U NPAKMU4ECKUX padom.
Ounenka 5 crtaBuTCS B TOM Cilydae, €ClIM Y4YalluiCs BBIIOJHUI PadOTy B MOJHOM OObeMe C COOMIOJICHHEM HEOOXOAMMOM MOCHe0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHI; CaMOCTOSITENIbHO U PAallMOHAIILHO MOHTHPYET HE0OX0IuMoe 000pYA0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U
pexuMax, 00ECHeunBaONINX IOJydeHHUE MPaBUIBHBIX PE3YyJIbTaTOB U BBIBOJOB; COOMIOaeT TpeOOBaHMs MpaBHJI OE30MAaCHOTO TPyJa; B OTYETE
MPaBWJIBHO U AaKKypaTHO BBINOJHSET BCE 3alUCH, TaOMUIbl, PUCYHKH, YEPTEKU, TpaUKH, BBHIYMCICHHUS, NPABUIBHO BBIMOJIHICT aHAIN3
MOrPEITHOCTEH.
Ouenka 4 cTaBUTCS B TOM CIIydae, €CJIM YYalluics BBITIOJHUI pabOTy B COOTBETCTBUHU C TPEOOBAHUSAMU K OLIEHKE 5, HO JOMYCTWII JABa-TPHU HEI0YETa,
He 6oJiee OHON HEerpyOO OMMUOKU U OJTHOTO HEJIOYETa.
Ouenka 3 cTraBUTCS B TOM Clly4ae, €CIM Y4aluicsl BBIIOIHII paboTy HE MOJTHOCTHIO, HO 00BEM BBIINOJIHEHHOM YaCcTH TaKOB, YTO MO3BOJISET MOTYIUTh
MIPaBUJIbHBIE PE3YNIbTAThl U BBHIBOJIBI, €CIIHM B XOJI€ IPOBEJACHHUSI OIBITA U U3MEPEHUN OB TOMYIIEHbI OIIHOKH.
Ounenka 2 cTaBUTCS B TOM CJydae, €CIU YYallUWCS BBIIOJHUI pabOTy HE MOJHOCTHIO M OOBEM BBINOJHEHHOW pabOThI HE MO3BOJSET CAENaTh
MIPABUIIbHBIE BBIBOJIbI, BEIYMCICHHS; HAOIIOA€HUS IPOBOAMUIINCH HEMPABUIIBHO.
Onenka 1 craBuUTCs B TOM Clly4yae, €ClId yJaluiics COBCEM He BBIIOJIHUI paboTy.
Bo Bcex ciydasx oleHKa CHUXKAETCsl, €CIM yJaluiics He cobmoaan TpeOoBaHUi paBuil 6e3011acHOTO TPyAa.
4. Oyenxa mecmogulx pabom.
OueHnka 5 cTaBUTCS B TOM ClTydyae, €Cllid yJaluiicst BBIIOJIHUI paboTy B mosiHoM oObeme Ha 100%.
Ouenka 4 cTaBUTCS B TOM ClTy4yae, €ClId y4Jaluiicsi BBINOJIHUI paboTy B o0beme 80-99%.
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Ouenka 3 cTaBUTCS B TOM CiTydae, €ClId yJaruiicst BRIOJIHUI paboTy B 00beme 60-79%.
Ouenka 2 cTaBUTCS B TOM CIIydae, €ClId yJauuiicst BRIIOJIHUI paboTy B o0beme 11-59%.
Ouenka 1 craBuUTCS B TOM CiTydae, €CJIi yJanuiicst BRIOIHUI paboTy B o0beme 10%.

3. Ilepeuenv owubox.

I'pyObie ommoku.

1. He3nanue ompeneneHWi OCHOBHBIX TOHSTHHA, 3aKOHOB, MpPaBWI, IOJIOKEHUH Teopuu, (Hopmys, OOIICTIPUHATHIX CHUMBOJIOB, 0003HAUYEHUS
(U3HYECKUX BEIIMIHH, CIUHUIY H3MEPCHHS.

2. HeymeHue BbIAETATH B OTBETE INIABHOE.

3. HeyMeHue mpuMeHSTh 3HAHUS JJI pEHICHUs 3a/1a4 U 00bICHEHUS (PU3UUECKUX SIBJICHUI; HEMTPABUIHLHO CHOPMYITUPOBAHHBIE BOMIPOCHI, 3a/IaHUSI WJIH
HEBepHbIe OOBSICHEHHS X0/la UX PELIEHUs, HE3HAaHWE MTPUEMOB PELLEHUs 33/7a4, AaHAJIOTUYHBIX PaHee PEIIEHHBIM B KJIAcCe; OUIMOKH, MMOKa3bIBAIOIINE
HENpaBWJIbHOE IOHUMAaHUE YCIOBUS 33J]a4l WM HEMPABHIBHOE UCTOJIKOBAHNUE PEILICHUS.

4. HeyMeHH€ 4YUTaTh U CTPOUTH IpadUKH W MPUHITUTTAATBEHBIE CXEMBI

5. Heymenue moarotoButh K paboTe YCTAaHOBKY HJIM JTabOpaTopHOE O0OpYyIOBaHUE, IMPOBECTH OIBIT, HEOOXOAMMBIE pacyeThl WU HCHOJIb30BaTh
TOJTy4YCHHBIC IAHHBIE JJIST BBIBOJIOB.

6. HeOpexHoe oTHOIIEHHE K JabopaTopHOMY 000OpPYIOBAaHUIO U U3MEPHUTENBHBIM TPUOOPAM.

7. Heymenue onpeenuTh MOKa3aHUs U3MEPUTEILHOTO MPUOOpa.

8. Hapymenue TpeboBaHuit mpaBw1 6€3011aCHOTO TPY/Aa MPH BBIMOTHEHUH YKCIIEPUMEHTA.

HerpyObie omuoku.

1.Hetounoctu (GopMynHpOBOK, OMpeaeeHNN, 3aKOHOB, TCOPHH, BBI3BAHHBIX HETOJHOTOW OTBETa OCHOBHBIX MPHU3HAKOB OINPEIACISIEMOTO TOHSTHS .
OmnOku, BbI3BaHHBIE HECOOTIOACHUEM YCIOBUIN MPOBEACHUSI OTIBITA MIIM U3MEPEHHUIA.

2.0mubKu B YCIOBHBIX 0003HAYEHUSIX HA MPUHIUITHAIBHBIX CXeMaX, HETOYHOCTH YepTekei, rpaduKoB, CXEM.

3.IIpomyck M HETOUHOE HAMMCAaHUE HAUMEHOBAHUM €TUHUI] PU3NYECKUX BEIHUMH.

4. HepanvoHaJIbHBIN BEIOOP X012 pEUICHUS.

Henouernl.

1.HepanuoHanbpHbie 3allicy IpU BBIUKCICHUSIX, HEpaI[MOHAIbHbIE IPUEMbI BBIYUCIICHUH, TPpeo0pa30oBaHMii U pelIeHHs 3a/1a4.

2.ApudmeTnieckre OIMOKH B BBIYUCICHUSX, €CIIU 3TH OIIHOKH rpy00 HE UCKAXKAIOT PEaIbHOCTD MOJIYYEHHOTO pPe3yibTara.

3.0t1aenbHbIE MOTPEITHOCTH B GOPMYIUPOBKE BOIIPOCA UM OTBETA.

4.HeOpesxHOoe BBIMIOJIHEHUE 3aMuceil, uepTexeil, cxeM, rpadukosB.

5.0pdorpaduueckre U MyHKTYaIllHOHHbBIE OIIHOKH.
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