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[Iporpamma 1o (u3nke Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHMS COCTAaBJICHA HAa OCHOBE TMOJIOKEHHH M TpeOOBaHUU K
pe3yabTaTaM OCBOEHHUs Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeabHOM mporpammel, npeactaBieHHbIX B DI'OC 00O, a takxe ¢ yuéTom
dbenepanbHOI paboyeil mporpamMbl Bociutanus U KoHueniuu npenoaaBanus yueOHoro npeamMera «Ousuka.

Cogepxxanue mnporpaMmbl Mo (QU3MKE HANpaBiIe€HO HAa (OPMUPOBAHUE ECTECTBEHHO-HAYYHOH TIpPaMOTHOCTHM OOy4YarolIUXCs H
OpraHu3aluIo0 U3y4eHUs (PU3NKU Ha JIeSITEIbHOCTHON OCHOBE. B mporpamme no (pu3nke ydyuThIBaIOTCS BO3MOKHOCTH YUYEOHOTO MpeaMeTa B
peamuzanmu  TpeboBanuit PI'OC OOO Kk IUIAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yJbTaTaM OOydYeHHs, a TakKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YUEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O O0IIIETO 00pa30oBaHuUsI.

[IporpamMma 1o ¢u3uke ycTaHaBIMBAeT paclpeesieHHe y4eOHOro Marepuajja Mo rojaM oOydeHus (Mo KJjaccaM), Hpeajiaract
IPUMEPHYIO TOCJIEI0BATEIbHOCTh M3YUYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOrO COACPXKAHUS M Y4ETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIuxcsl.

[Iporpamma no ¢usuke pazpaboTaHa C 1EIbI0 OKAa3aHUSI METOAMYECKON MOMOINM YYUTEII0 B CO3JaHUM pabodeidl mporpammbl IO
y4eOHOMY MpEAMETY.

®u3nKa SIBISETCS CUCTEMOOOPA3YIOIINM JJI1 €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKaT B
OCHOBE IIPOLIECCOB U SABJICHUM, M3y4a€MbIX XUMHEH, OHOJIOTHEH, acTpoHOMHUEW U (uU3MYEcKor reorpaduel, BHOCUT BKJIAJ B
€CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPENoCTaBisieT HanbOosee sicHble oOpa3lbl MPUMEHEHHS HAaydHOrO METO/a IO3HAaHHUS, TO €CTh
crioco0a MoJydeHus JOCTOBEPHBIX 3HAHUH O MUPE.

Omna w3 THaBHBIX 3a1ad  (QU3MUECKOTO 00pa3oBaHMs B CTPYKType oOmmero oOpa3oBaHUsS COCTOMT B ()opMHUpOBaHUM
€CTEeCTBEHHO-HAyYHOU I'PAaMOTHOCTH U MHTEPECa K HayKe y 00y4JaroIIuxcsl.

N3yuenune ¢usuku Ha 0a30BOM yYpOBHE IMpEAIONaracT OBJAJEHUE CICAYIOIIMMU KOMIIETCHTHOCTSIMHU, XapaKTEPHU3YIOIIUMU
€CTEeCTBEHHO-HAYyYHYIO TPAMOTHOCTb:

e  HAy4HO OOBSICHATH SIBJICHUS;
e  OLICHMBATh M IOHUMATh OCOOCHHOCTH HAYYHOTO UCCJICTOBAHMS;
e  HHTEpPIPETUPOBATH JAHHBIE U UCIIOIb30BaTh HAYUYHBIEC 1OKA3aTEIbCTBA JIs MOJIyYEHHUS! BHIBOJIOB.

Lenu n3ydenus GpU3NKU HA YPOBHE OCHOBHOTO 00I11ero odpasoBanus ornpeseneHsl B KoHmenum npenogaBanus yueOHOro npeamera
«Dusznka» B o0pa3oBaTeNbHBIX opraHuzaiusax Poccuiickoit deneparuu, peaqn3yomnX OCHOBHBIE 0011e00pa3oBaTeIbHbIC MPOTPAMMEBI,
yTBepKIaEHHOM perenneM Komnernn Munucrepcra npocsemienust Poccuiickoit @enepanuu (mpotokod ot 3 nekadbps 2019 r. Ne I1K-4BH).
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Hean uzyyenus GpuU3MKuU:
e MpuUOOpeTEeHHE HHTEpeca W CTPEMJICHHS OOYy4YalolIuXCcsi K HAaydHOMY M3YYEHUIO MPUPOIbI, pa3BUTHUE HX
WHTEJUIEKTYaIbHbBIX U TBOPYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE IMO3HAHUA W (POPMUPOBAHHE HCCIEIOBATEIHCKOTO OTHOIICHUS K
OKPYXAIOITUM SIBIICHUSIM;
e (opmupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3ydeHUsS OCHOB CTPOEHHUS MaTepuu M (QyHIaMEHTATbHBIX
3aKOHOB (DM3UKH;
e (opMHpOBaHUE MPEACTABICHUN O POIU (PUZUKHU JJIsl PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
e  pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cdepax Oynyuiell npodeccuoHalIbHON ESITEAbHOCTH, CBSI3aHHOU C (DU3UKOM,
MOATOTOBKA K JalbHEHIIIEMY 00y4E€HUIO B 3TOM HaIlpaBIICHUH.
JocTmkenue 3TUX Lejed mporpaMmbl mo (U3HKE Ha YpOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUsl O0ECIEUYMBAETCA PEIICHUEM
CIEeNYIOIINX 3a1a4:
e  MpHOOpETEHHE 3HAHWHN O AUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHUYECKUX, TETIJIOBBIX, DJICKTPHUECKUX, MATHUTHBIX U
KBAHTOBBIX SIBJICHUSX;
e  MpHOOpETEHHE YMEHMI ONMUCHIBATH U OOBSACHITH (PU3UYECKHE SIBICHUS C HCIOJIb30BAaHUEM IMOJTy4EHHBIX 3HAHUM;
e  OCBOCHHME METOJOB PEIICHHS MPOCTEUITNX PACUETHBIX 3a7ad C WCIIOJIh30BaHUEM (PU3MUECKUX MOJEIEH, TBOPUYECKUX U
MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;
e pa3BUTHE YMEHHMH HAOIIOAATh TPUPOJHBIC SIBJICHUS U  BBINOJHATH  ONBITH, JabopaTopHBIE pabOThl U
AKCIIEpPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEILHBIX TPHOOPOB;
e ocBoeHHE TPUEMOB PaboThl ¢ uMHPOpManmen (Gpu3nUecKoro cojepx aHus, BKIOYas HHGOPMAIMIO O COBPEMEHHBIX
JTOCTHXKEHUAX (PU3UKH, aHAIN3 ¥ KPUTHYECKOE OIlEHUBaHWE WH(OpMaIuy;
e 3HAKOMCTBO cO cdepamMu mnpodecCHOHATLHON JEATEIBbHOCTH, CBS3aHHBIMH C (U3UKOH, W COBPEMEHHBIMHU
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha TOCTIKEHHSIX (PU3NUIECKOIN HAYKH.
Ha u3yuenne ¢usuku Ha ypoBHe o0mero oopasoBanus orBoautes B 9 kinacce — 102 gaca (3 gaca B Henelro).



[Ipenanaraemsiii B mporpamme 1o (u3uKe MnepeueHb J1abOopaTOPHBIX padOT U OMBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTEIh
nenaeT BBIOOpP MpOBeneHHUS JabOpaTOPHBIX pPabOT W OMBITOB € YYETOM HMHAMBUAYaTbHBIX OCOOCHHOCTEH OO0ydarouuxcs, CHUCKa
IKCIIEPUMEHTANbHBIX 3aJaHUM, IPeAIaraeMbIX B paMKaX OCHOBHOT'O I'OCY/IJapCTBEHHOT' 0 3K3aM€eHa Mo (PU3UKeE.

Conepxanue o0y4eHust

Mexanuuyeckue siBJICHUsI.

Mexanunueckoe aBuxeHne. MarepuanbHas Touka. CucrteMa orcuéra. OTHOCUTENLHOCTh MEXAaHUUYECKOro JBUkKEHUsS. PaBHOMepHOE
npsMoJiuHeiHOe ABUkeHue. HepaBHoOMepHOe npsiMOIMHEHOe ABMKeHHE. CpeaHsisi U MTHOBEHHAs: CKOPOCTh Teja MPU HEPABHOMEPHOM
JBUKEHUMU.

VYckopenue. PaBHoyckopeHHOe nipsiMosinHeliHoe BkeHue. CBoOoaHoe najenue. OnbITh ["anumnes.

PaBHOMepHOE nBMKEHHE TTO OKpYX)HOCTH. Ilepuoa u yactora oOparmieHus. JIuHeliHas u yrioBasi ckopocTH. LleHTpocTpemMuTenbHoe
YCKOpEHHE.

ITepsriit 3akoH HeroTona. Bropoii 3akon Herotona. Tperuit 3akon Herorona. IIpuHumn cyneprnosuuuu cul.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHUS CKOJIbXKEHUS, CUJIa TPEHUS MOKOS, IPYTrUe BUIbl TPEHHUS.

Cuna TSDKECTH UM 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpeHHe cBoOoaHoro manaenus. JIBwkeHnue miaanHeT Bokpyr Cosnina. I[lepsas
KOCMUYECKasi CKOpocTh. HeBeCOMOCTD U MEepEeTpy3KH.

PaBHOBecne marepuanbHON TOYkH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOro Tella C 3aKPEIUIEHHON OChIO BpaIlleHHUS.
MowmeHnT culibl. LleHTp TsxecTH.

Nmnynbe Tena. U3sMenenne ummynbca. UIMIynbc cuiibl. 3aKOH COXpPaHEHUSI UMITYJIbca. PEaKTUBHOE JIBUKEHHUE.

Mexanunyeckast pabota 1 MOIIHOCTh. PaboTa cui Tskectu, ynpyroctu, TpeHus. CBsi3b dSHepruu U padboTsl. [loTeHimansHuas sHeprus
Tena, IMOIHIATOrO0 HaJ MNOBEPXHOCTHhIO 3eMiM. l[loreHuumanbHas 3Heprus cxarod npyxuHbl. Kunetmueckas nsHeprus. Teopema o
KMHETUYECKOM SHEPTrUH. 3aKOH COXPAHEHUS MEXAHNYECKON SHEPIUH.

Jemoncmpayuu.

1. HabmroneHne MeXaHM4ECKOIo JBHXKEHUS TeJla OTHOCUTENBHO Pa3HbIX TEN OTCUETA.

2. CpaBHeHHE yTEH U TPACKTOPUIN JBUKEHHS OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX T€N OTCUETA.
3. H3mepeHue CKOpOCTU U YCKOPEHHUS MPSAMOIMHENHOTO JBUKEHUS.

4. HccrnenoBanve Npu3HAKOB PABHOYCKOPEHHOIO IBUKECHUSL.

5. HaOmonenue ABUMKEHHUS Teja MO OKPYKHOCTH.



6. HaOmomenme MexaHWYECKHUX SIBIICHMM, MPOMCXOAAIINX B cHUcTeMe oTcuéra «Tenmekka» mpu €€ paBHOMEPHOM H
YCKOPEHHOM JBUKEHUH OTHOCHUTENIbHO KaOuHeTa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHHS Tela OT MAcChl TeJla U ICHUCTBYIOIIEN HA HETO CHJIBI.

8. HaOmonenue paBeHCcTBa CUJI IPU B3aUMOJICHCTBHUH TEJL.

9. 3meHeHue Beca Tela IpU YCKOPEHHOM JIBUKECHHH.

10. Ilepemaua umiynbca Ipu B3aUMOJEHCTBUU TEIL.

11. IIpeoOpa3oBaHus SHEPTUU NMPU B3aUMOJICHUCTBUM TeEJl.

12. CoxpaHEHHE UMITYJIbCA IPU HEYIPYTOM B3aUMO/ICHCTBUMU.

13. CoxpaHeHue UMMyJibca Mpu aOCOTIOTHO YIPYTrOM B3aUMOJICH CTBUH.

14. HabmroneHue peakTUBHOTO JIBUKEHUSI.

15. CoxpaHeHHEe MEXaHUY€ECKON YHEPTrUuu Mpu CBOOOTHOM MaJECHUU.

16. CoxpaHEHHWE MEXaHWYECKOW SHEPTUU NPU JBHKEHUHU TEJa MO/ IEUCTBUEM MPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1. KoncrpyupoBaHue TpakTa Ajsl pa3roHa U JaJIbHEHUIIETO PABHOMEPHOI'O J1BUKEHHUS IIAPUKA WU TEIICKKHU.

2.  OmpeneneHue cpeHEN CKOPOCTU CKOJIbKEHUSI OpycKa WU ABUKEHUS IIapUKa MO HAKJIOHHOM MJIOCKOCTH.

3.  OmnpeneneHue yCKOPEHHUs Teja IPU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOMW IJIOCKOCTH.

4. VccnemoBaHuWe 3aBUCHMOCTH MyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBH)KECHUH 0€3 HauyallbHOW CKOPOCTH.

5. IIpoBepka THMOTE3bI: €CIM MPH PABHOYCKOPEHHOM JBIKCHHHU 0€3 HadallbHOW CKOPOCTH IYTH OTHOCSTCS Kak Ppsij
HEUYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJNHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUSI OT CUJIBI HOPMAJIBLHOI'O JABJICHUSI.

7. Omnpenenenue KodPuUIMeHTa TpeHUs: CKOJIbKEHUSI.

8. OmnpeneneHne KECTKOCTU MPYKUHBL.

9. Omnpenenenre padOThl CUJIBI TPEHUS TP PABHOMEPHOM JIBUKEHUU TeJa 110 TOPU30HTAILHON OBEPXHOCTH.

10. Ompenenenue padOTHI CUJIbI YIIPYTOCTH MPU MOABEME I'Py3a C UCMOJIb30BAHUEM HEMOABUAKHOIO U MOJABUKHOIO OJIOKOB.

11. M3ydeHue 3aKOHA COXPAHEHUS DHEPIUU.



MexaHnyeckue KoJieOaHusi M BOJHBI.
KonebarenpHoe npmxenne. OCHOBHBIC XapaKTEPUCTHKH KOJIEOaHUM: TIEPHO/I, YaCTOTa, aMILINTyAa. MatemMaTudeckuii U py>KMHHBIN
MasTHUKH. [IpeBparienre sHEpruu Mpy KojaedaTeTbHOM JIBHKCHUH.
3aryxaromue koseOaHusa. BwiHyXIeHHbIe KojeOaHus. Pesonanc. Mexanundeckue BoOJHBL CBOWCTBA MEXaHWYECKUX BOJIH.
[IpogonbHBIE W MoOMEpedHbIE BOJHBL. JJIMHA BOMHBI M CKOPOCTh €€ pacnpocTpaHeHHs. MexXxaHW4YecKue BOJHBI B TBEPIAOM TeE,
CECMHYECKHE BOJIHBI.
3ByK. ' poMKOCTh 3ByKa U BbIcOTa ToHA. OTpakeHue 3Byka. MHPPa3Byk u yIbTpa3BYK.
Jemoncmpayuu.
1. Habmonenue xome6aHui Te MO ACHCTBUEM CHUJIBI TSXKECTH M CHIIBI YIPYTOCTH.
2. HaOmonenue xonebaHuii rpy3a Ha HUTH U Ha MPYKUHE.
3. HaOmonenue BRIHYKICHHBIX KOJIGOAHHUI U pe30HaHCA.
4. PacmpoctpaHeHne MpOAOJIbHBIX U MOMEPEUHBIX BOIH (HA MOJEIN).
5. HabGmoneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHI PE30HAHC.
Jlabopamopnvie pabomot u onvimel.
1.  OmpeneneHre 4acTOThI U MEPUOa KoJeOaHU MaTEMaTUUYECKOro MasTHUKA.

2. OmpeneneHue 4acTOTHI U Neproia KojeOaHU MPYKUHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCMMOCTH TIEpUOa KoieOaHU MOABEIIEHHOTO K HUTH I'Py3a OT JJIMHBI HUTH.

4. HccnepoBaHue 3aBUCUMOCTHU NEPHO/A KOJIEOAHUN MPYKMHHOTO MasiTHUKA OT Macchl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH IepHoJia KoJeOaHuii rpy3a, MOABEUIEHHOT O K HUTH, OT MacChl rpysa.

6. ONBITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb MepruoAa KoueOaHUM MpyKMHHOT'O MasTHUKA OT MacChl Ipy3a U *KECTKOCTU
PY>KUHBI.

7. HW3mepenue yckopeHusi CBOOOIHOTO Ma CHUS.

3.JICKTp0MaFHI/ITHOC moJie 1 3JICKTPOMArHuTHbIC BOJIHbDI.
QHCKTpOMaI‘HI/ITHOC ITOJIC. QHGKTPOMaFHI/ITHBIe BoaHBL. CBoMcCTBa QJICKTPOMAIrHUTHBIX BOJIH. [IIxana QJICKTPOMATHUTHBIX BOJIH.
Hcnonw3oBanue SJICKTPOMAruuTHBIX BOJIH JJIA COTOBOM CBSI3M.



DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOJIIHOBBIE CBOKCTBA CBETA.
Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonnHoBbl€ CBOKCTBA CBETA.
Jlabopamopnuie pabomot u onvimot.

1. M3yueHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MOMOILBIO MOOUIBLHOTO TenedoHa.

CeeToOBbBIC AIBJICHUS.

JlyueBag Mognenb cBeta. Mcrounuku cBeta. IIpsMoinmHeitHoe pacnipocTpaHenue cBera. 3armeHuss Comnua u JlyHsl. OtpaxkeHue
ceera. [1nockoe 3epkano. 3aKOH OTpaXKE€HUS CBETA.

[Ipenominienne cBera. 3akoH mpenomieHus cBera. [losHoe BHyTpeHHee oTpakeHue cBeTa. Vcmoib30BaHME MOJHOTO BHYTPEHHETO
OTPAXXEHUS B ONTUYECKUX CBETOBOJIAX.

JIunza. Xopx nydyedt B nuH3e. OnTuueckas cucTeMa (oroammapara, MUKpPOCKONAa M Telleckoma. ['J1a3 Kak OINTHYecKas CHUCTeMa.
biu30pyKOCTh U 1abHO30PKOCTb.

Paznoxenue Oenoro ceera B criekTp. OnbiThl HptoToHA. CliokKeHHEe CIIeKT paJIbHbIX IBETOB. Jlucnepcus cBera.

Jemoncmpayuu.

1. IIpsAmonuHelHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBera.
[Tonyuenue n300pakeHUI B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomienue caera.
Onrtuyeckuii CBETOBOJ.
Xop aydeit B coOuparoren JuH3e.
XoJI JIyuell B pacCeHBAIOIICH JIMH3E.
[Tomyuenne n300pakKeHHUI ¢ IMOMOIIBIO JIMH3.
[TpuHnum neiictBus ¢goroarmapara, MUKPOCKOIA U TEJIECKOIIA.
Mopenb riasa.
Paznoxxenne 6enoro ceera B CIIEKTP.
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12. [lonmyuenue Genoro cBeTa Mpu CIOXKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.

1.

No un s~ wN

NccnenoBanue 3aBUCMMOCTH yrila OTpaKEHUSI CBETOBOTO Jiyda OT yrja maJeHusl.

N3yuenre xapaKTepUCTUK U300paKEeHUs TPEAMETA B IIIIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMIICHHS] CBETOBOIO Jy4a OT yIJia MMaieHUs] Ha TPaHUIE «BO3YX—CTEKIIO».
[Tonydenue n300pakxeHU C TOMOIIBI0 COOMPAIOIIEH JTUH3HI.

Onpenenenue GOKYCHOTO PACCTOSHUS U ONTHYECKOU CHUITBI COOMPAOIIEH JIMH3HI.

OnpITHI IO Pa3NOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OMNBITHI 1O BOCTIPUSITHIO LIBETA MPEAMETOB IIPU UX HAOIIIOJACHUH Yepe3 IBETOBbIC (PUIBTPHI.

KBanToBbBIC SIBJICHUS.

OneiTel Pezepdopaa u mmanerapHas moaenb aroma. Mogens atoma bopa. Mcmyckanue u morjonieHue cBeTa aroMoM. KBaHTHI.
JInHenyarbie CIIEKTPBHI.

PannoaktuBHOCTh. Anbda-, 6eta- u ramma-uzinydeHusa. CtpoeHue aroMHoro siapa. HykioHnHas monens aToMHOro sjapa. M30Torbl.

PannoakruBHble peBpanienus. [lepuon nmosrypacnana aTOMHBIX sI€ED.
SAnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsAI0BOI0 U MAacCOBOI'O YKCEN. DHEPIusl CBA3U aTOMHBIX siiep. CBsi3b MacChl U SHEPIHH.

Peakuuu cunresa u nenenus anep. Mcrounuku sHeprun ConHia 1 3BE3 .

SAnepnas sHepreTuka. JleMcTBUS paJlOaKTUBHBIX U3JIyYCHUN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

1.
2
3
4.
5

6.

CrexTpbl U3Ty4eHUS U TIOTJIONICHHUS.

CrexTpbl pa3IMYHbIX Ta30B.

CnekTp Bogopoa.

HabGmonenue TpekoB B kamepe Buibcona.

Pabota cuéTurka MOHU3UPYIOIIUX U3TYICHUM.

Peructpanus nznydeHuss IpupoIHbBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopnwie padomot u onvimel.

1.

H&6HIOI[CHI/I€ CIJIOIIHBIX Y JIMHEHYATBIX CIICKTPOB U3JTYYCHUA.
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2. HccnemoBaHue TPEKOB: M3MEPEHNE SHEPTUH YACTHUIIBI IO TOPMO3HOMY TTyTH (110 poTorpadusm).
3. H3mepenue paanoakTUBHOTO (DOHA.

IToBTOPHUTEIBbHO-000011AK0 LIIHIT MOYJIb.

[ToBTOpUTENBHO--00001IAIOMN MOJYJb MpPEAHA3HAUYEH JJIsI CHUCTEMAaTH3alli U 00O0OIIEHUsS] MPEAMETHOTO COAEpKaHUS M OIbITa
NEeSTeTbHOCTU, TPUOOPETEHHOT O TPU U3YUYEHUHU BCEro Kypca (GU3UKHU, a TAKKE JJIsl HTOATOTOBKH K OCHOBHOMY I'OCYJIJapCTBEHHOMY 3K3aMEHY
1o pusuKe 11 00yJaromuXcs, BRBIOPABIINX ATOT YUSOHBIN MPEIMET.

[Ipn u3ydeHUU DAaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BHUJBI JACSITEILHOCTH, HA OCHOBE KOTOPBIX OOecreunBaeTcs
JOCTH>KEHUE MPEAMETHBIX U METalpeAMETHBIX IIAaHUPYEMbIX PE3yJIbTaTOB OOydeHUs, PopMHUpPYETCS €CTECTBEHHOHAYYHAs] TPAMOTHOCTb:
OCBOCHME HAay4YHBIX METOJOB HCCIICJIOBAHMS SIBIICHUM NPUPOJbI U TEXHUKHU, OBJIAJCHUE YMEHUAMHU OOBSICHITH (DU3NUYECKUE SIBICHUS,
IPUMEHSS TOJyYEHHBIE 3HAHUSI, PEIlIaTh 33JJa4M, B TOM YK CJI€ KAYECTBEHHBIE U SKCIIEPUMECHTAIIbHBIE.

[IpyHUKUNIHANTBHO NESITENbHOCTHBIM XapaKTep TAaHHOTO pa3/iesia peaiu3yeTcs 3a CUET TOro, YTO 00yJaroUIMecs BhIMOIHSIOT 3a1aHusl, B
KOTOPBIX UM IpeasiaraeTcsi:

Ha OCHOBE MOJYYEHHBIX 3HAHUHM Pacro3HaBaTh U HAYYHO OOBACHATH (PU3NUYECKUE SABICHUS B OKPYKAIOIIEH TPUPOE U TOBCEIHEBHOM
KU3HH;

UCIIOJIb30BATh HAy4YHbIE METOABl HMCCIeAOBaHUS (U3UUECKUX SBJIECHHM, B TOM 4YHUCIE U1 MPOBEPKU THUIOTE3 W IOJYy4EHUS
TEOPETHUECKUX BBIBOJIOB,;

OOBSACHATh Hay4HbIE OCHOBHI Hanbojee BaXXHbIX JOCTHKEHUH COBPEMEHHBIX TEXHOJOTHM, HalpuMep, MPAKTHIECKOTO
WCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB YHEPTHH HAa OCHOBE 3aKOHA MIPEBPAIEHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB SHEPTHUHU.

INIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS IPOI'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

N3yuenue (u3MKM HAa ypOBHE OCHOBHOTO OOWIEro oOpa3oBaHWs HANpPaBIECHO Ha JIOCTHXKEHHE JUYHOCTHBIX, METApPEAMETHBIX U
IIPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

B pe3ynbrare usydueHus Qpusnku Ha YpOBHE OCHOBHOI'O 00IIero o0pa3oBaHus y oOydaromierocs 0yayT cpopMupoBaHbl CAETYIOIINE
JUYHOCTHBIE PE3yIbTaThl B YACTH:

. 1) naTpMOTHYECKOr0 BOCIIUTAHUSA:



. — MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3MUECKON HayKH;

[ — OCHHOCTHOC OTHOMICHUC K JOCTHXKCHUAM pOCCHﬁCKHX y‘léHBIX--(l)I/IBI/IKOB;
U 2) IPAKIAHCKOro 1 IyXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUA
. — TOTOBHOCTb K AKTHBHOMY Y4YaCTHIO B O6Cy>KI[CHHI/I O6HI€CTB€HHO 3HAYUMBIX N O3THYCCKUX HpO6JI€M, CBsA3aHHBIX C

MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN (PU3UKMY;

. — OCO3HAHHE BAXXHOCTU MOPAIBHO--3THYECKUX IIPUHIUIIOB B IEATEILHOCTH YUYEHOIO;

. 3) 3CTETHYECKOr0 BOCIIUTAHUA:

. — BOCIHpPHUATHE OJCTETUYECKUX KauecTB (PM3UUYECKOW HayKu: €€ TapMOHMYHOIO IOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

. 4) HEHHOCTU HAYYHOI' O NO3HAHMSA:

. — OCO3HaHHUE€ LIEHHOCTU (PU3MYECKOM HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHHWS MHpA, OCHOBBI Pa3BUTHUSl TEXHOJIOTHIA,
BOKHEHMILEH COCTABIIAIOIIEN KYIbTYpBI;

. — pa3BUTHE Hay4YHOH JH0O03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AeATEIbHOCTH;

. 5) popmupoBaHus KyJbTYPbI 310POBbSI U SMOLMOHAJIBLHOI0 0J1Ar OMOJIYYHs:

. — OCO3HAHUE IIEHHOCTU 0e30macHoro 0opasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAKHOCTH MPABHII 0€30M1aCHOTO
MOBEJCHUS Ha TPAHCIOPTE, HA AOPOrax, ¢ JMEKTPUUECKUM U TETIOBBIM 000pPYOBAaHUEM B JIOMAIIHUX YCIOBUSX;

. — c(hopMUpOBAHHOCTH HaBbIKA peiekcuu, MpU3HaAHUE CBOETO MpaBa Ha OMIKOKY M TAKOT'0 K€ MpaBa y APYyroro 4eaoBeKa;

. 6) TpynoBOro BoCIUTAHMSA:

. — aKTUBHOE y4YacTH€ B PEIIEHUH NPAKTHUECKUX 3a/1ad (B pamMKax CeMbH, 00pa3zoBaTEIbHOM OpraHU3allud, ropoja, Kpas)
TEXHOJIOTUYECKOMN M COIMAILHOM HAIPABJICHHOCTH, TPEOYIONINX B TOM YKClie U GU3MUECKUX 3HAHUM;

. — UHTEpPEC K MPAKTHUYECKOMY M3YUYEHHUIO PO ecCuil, CBI3aHHBIX C PUZHUKOI;

. 7) IKOJOrH4eCKOro BOCIIUTAHMSA:

. — OpHEHTalus Ha NpUMEHEeHHE (PU3MYECKUX 3HAHUM NI pelleHHs] 3aJad B 00JACTH OKpYKarolled cpelibl, MIaHupOBaHUS
MOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCJIEICTBUI JJIsI OKPYKAIOIIEH Cpebl;

. — OCO3HaHMeE rI100aJbHOr0 XapakTepa IKOJIOrHYECKUX MPoOJIeM U MyTe UX pelleHus;

. 8) ajanTanun K U3MEHAIOIUMCS YCJIOBUAM COUMAIBHON M MPUPOIHOM CpPeabl:
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. — NOTPeOHOCTh BO B3aUMOJECHCTBHUY MPHU BBIMIOJHEHUH UCCIEOBAHUI U MTPOEKTOB (PU3NUECKON HANPaBICHHOCTH, OTKPHITOCTh
OMBITY U 3HAHUSIM JIPYTHUX;

. — TIOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTU Yepe3 MPAKTUUECKYIO JIeSITEIbHOCTD;

. — TOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWUW, B TOM uuciie (GOPMYITUPOBATH WUJEH, MOHATUSA, TUMOTE3bl O (U3HUECKUX
00BbEKTax U SIBJICHUAX;

. — OCO3HaHHE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (HU3UKH;

. — IJJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUM;

. — CTpeMJICHHE aHaJIN3UPOBATh U BBISBIISATH B3aUMOCBS3U MPHUPO/IbI, 00IIECTBA U SKOHOMHUKH, B TOM YUCJIE C UCIOJIb30BAHUEM

bu3nUeCKUX 3HAHUM;

. — OLIEHKA CBOMX JIEHCTBUIA C YUETOM BIHMSHUS HAa OKPYKAIOIIYIO CPEAY, BOBMOKHBIX TJIO0ATBHBIX MOCIEICTBHIM.

METANPEIMETHBIE PE3YJBbBTATHBI

B pesynbrare ocBoeHuss mporpamMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHus y oOydaromerocss OyayT
chopMHUpOBaHbI MeTanpeAMeTHbIE Pe3yJbTAaThl, BKIIOYAIONINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbBIC JEHCTBUS, KOMMYHUKATHBHBIC
yYHHBEpCAJIbHbIE yueOHbIe eUCTBUA, PETYISITUBHBIC YHUBEPCAIbHBIE YUeOHbIC JEHCTBUA.

ITo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

Ba3oBble Jornueckune 1ecCTBUA:

. BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBIICHUH);

. yCTaHAaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJACCH(PUKAIIMY, OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHHS;

. BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHBOPEUMs] B paccMaTpuBaeMbIX (akTax, JaHHBIX M HAOIIOAEHUSAX, OTHOCSIIUXCS K
(bU3MUECKUM SIBIICHUSIM;

. BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIC CBSI3M TPU HU3YYCHUM (PU3UYECKUX SIBIIEHUM W TPOIIECCOB, JIeNIaThb BBIBOJBI C
UCIIOJIb30BAHUEM JIEAYKTUBHBIX U UHIYKTUBHBIX YMO3AaKIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS35X (DU3NUECKUX BEIMYUH;

. CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus yueOHoU (u3nuecKod 3a7auu (CpaBHEHHE HECKOJbKUX BapUAHTOB PEIICHMUS,

BBIOODP HamOoJIee MOAXOAAIIETO C YUETOM CaMOCTOSTEIIBHO BBIJCICHHBIX KPUTEPHUER).
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Bba3oBble ucciieaoBarejJbCcKue AeCTBUA.

. HCIIOJIb30BATh BOIIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;

. MPOBOJIUTh IO CaMOCTOATENIbHO COCTABJICHHOMY IUJIAHY OIBIT, HECJIOXHBIM (U3NYECKUIl HSKCHEPUMEHT, HEOOJbIIoe
UCCJe10BaHre (PU3NUECKOTO SIBICHHUS;

. OLICHUBATh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh MH(POPMALIHIO, TOTYYEHHYIO B X0J1€ UCCIIEIOBAHMS UJIM SKCIIEPUMEHTA;

. CaMOCTOSITEIbHO (POPMYJIMPOBATH O0OOIIEHHS U BBIBOJIBI MO pe3yJibTaTaM MPOBEAEHHOTO HAOIOIEHMS, ONbITA, UCCIIEOBAHUS;

. MPOTHO3UPOBATh BO3MOXKHOE JajbHENIlee Pa3BUTHE (PU3NYECKUX MPOLECCOB, a TAKXKE BBIABUTATh MPEANOJI0KEHUS 00 HX

Pa3BUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTaX.
Pab6ora ¢ undgopmanueii:

. MPUMEHSATh PA3JIMYHBIC METOAbI, HHCTPYMEHTHI W 3allpOChl IPH TMOUCKE W 0TOOpe MH(OpMaIuy WM JaHHBIX C y4ETOM
peAI0KEHHON ydeOHON (PU3nMIecKoi 3a1auu;

. aHaJIM3UPOBaTh, CACTEMATHU3HUPOBATh U HHTEPIPETUPOBATH MH(POPMAITUIO PA3IMYHBIX BUIOB U (OPM IIPEICTABICHUS;

. CaMOCTOATEIBHO BBIOMPATh ONTUMAaNbHYIO (GOpPMY MpEeACTaBICHUS HHPOPMAIMM U WUIIOCTPUPOBATH pellaeMble 3a/1auu

HECJIO)KHBIMHM CXEMaMHu, AuarpaMmMaMu, HHOU rpaukoi U uX KOMOMHALUSIMU.
KoMMyHuKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

. B X0zi¢ 00CYXXJeHusl y4eOHOro mMaTeprana, pe3yJbTaToB J1Ja0OpaTOPHBIX padOT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY
o0cyX1aeMoi TeMbl U BBICKA3bIBATh HJICH, HAIISJICHHBIE HA PEIICHUE 3aa4H U MOAIepKaHre 0J1aroenarelIbHOCTA OOIICHUS;

. COIIOCTABJISITh CBOU CYXKJCHUS C CYXKACHUSIMU APYTHX YUYACTHUKOB JHAJIOra, 0OHAPYKUBATh PA3IU4He U CXOJICTBO IMO3HITUN;

. BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

. MyOJIMYHO TIPEACTABIISATh Pe3yJIbTaThl BHITOIHEHHOTO (PU3UYECKOT0 ONBbITa (IKCIIEPUMEHTA, UCCIEAOBAHUS, IPOEKTA);

. MOHUMATh M MCIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON U UHIUBUAYATbHOU PaOOTHI MIPH PEIICHUN KOHKPETHON (hu3mdeckoi
poOJIeMBI;

. MPUHUMATH IIEJIM COBMECTHOM JIEATEIHbHOCTH, OPTaHU30BBIBATH JACUCTBHS MO €€ JOCTIKEHUIO: PACTIPEETISTh PO, 00CYKIaTh

IIPOIECCHI U PE3YIbTAThl COBMECTHOM paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;
. BBIIIOJIHATh CBOK 4acTh PaOOThI, AOCTUras KaueCTBEHHOI'O pPE3yJbTaTa IO CBOEMY HAIPABICHUIO U KOOPAUHUPYS CBOU
JNEUCTBUSA C IPYTUMH YICHAMU KOMAaH/IbI,
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o OIICHHWBATh Kauye€CTBO CBOETO BKJaja B OOIIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEILHO C(HOPMYIMPOBAHHBIM Y4acTHUKAMU
B3aNMOJICHICTBHA.

PeryasiTuBHbIe YHUBEPCAJIbHBbIE Y4eOHbIE NeiiCTBUSA

Camoopranuzanus:

. BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX U YI€OHBIX CUTYAIHSIX, TPEOYIOMINX I perieHns Pu3niecKux 3HaHUMH;

. OPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOJAX MPUHATHS pelieHud (MHAUBUIyaIbHOE, IPUHATHE PEIICHUS B T'PYIINE, MPUHATHE
pELIEHU I TPYIIIION);

. CaMOCTOSITEJIbHO COCTAaBIISITh AJITOPUTM pEIIeHUs (PU3MUECKOW 3aJaud WM TUlaHA UCCIEAO0BaHUS C YU4ETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpejiaraeMble BapUaHThl PEIICHUI;

. nenaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

CaMOKOHTPO0JIb, SMOIIHOHAJIbHBIA MHTEJJIEKT:

. JaBaTh aJICKBATHYIO OLICHKY CUTYallMU U Mpeajiarath mjaaH €€ U3MEHEHHUS;

. OOBSCHSITh TPUYMHBI TOCTIKEHUS (HEOCTHKEHUS ) PE3YIbTATOB JISATEILHOCTH, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

. BHOCUTH KOPPEKTHUBBI B JEATCILHOCTH (B TOM YHCII€ B XOJ BHITTOJTHEHUS (PU3UYECKOT'0 UCCIICTOBAHUS MM ITPOCKTA) HA OCHOBE

HOBBIX O6CTO$IT€J'IBCTB, N3MCHHUBIINXCs CHTyaHHﬁ, YCTAHOBJICHHBIX OI_HI/I6OK, BO3HHKIIHNX TPYHHOCTeﬁ;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEJIU U YCIOBUSIM;

. CTaBUTH ce0s1 HA MECTO JIPYroro 4ejaoBeKa B XOJ/€ CIopa WK JUCKYCCUU HAa HAYYHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U
JIOTUKY JPYTroro;

. MPU3HABATh CBOE MPaBO HA OIIMOKY MpH PEIIeHUU (PU3MUEeCKUX 3a7ad UM B YTBEPXKICHHUSX HA HaYyYHBIC TEMbl U TaKOE K€

MpaBo JIPyTOro.
INPEAMETHBIE PE3YJIBTATHI

K xonmy oOydeHuss B 9 kJjacce TpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakarb C(HOPMHUPOBAHHOCTH Y
00y4JaroMIMXCs YMEHU:
® HCMOJb30BaTh MOHSATHA: CHCTeMa OTCY€Ta, MaTepuanbHas TOYKa, TPAEKTOPHs, OTHOCUTEIHHOCTh MEXaHHYECKOIO JBIKEHUS,
nedopmanus (ympyrasi, miacTU4eckas), TpeHUE, IEHTPOCTPEMHUTEIbHOE YCKOPEHUE, HEBECOMOCTh M MEPETPYy3KH, IIEHTP TSHKECTH,
a0CcoMoTHO TBEPJOE TEO, IEHTP TSHKECTH TBEPAOTO TEila, paBHOBECHE, MEXaHHUECKHE KOJIcOaHUs U BOJHEI, 3BYK, HHPPA3BYK U
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yIbTPa3BYK, JCKTPOMArHUTHBIC BOJHBI, ITKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH, CIIEKTPHI
WCITyCKaHMS U TIOTJIONICHNUS, anb(a-, 0eTa- 1 TaMMa-u3JIydeHUs, U30TOMbI, siAepHast SHEPTreTHKa,;
pasznuyarh siBJIeHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIUHENHOE IBUKEHUE,
CBOOOJIHOE MajieHue TeJl, pABHOMEPHOE JIBUKEHUE IO OKPYKHOCTH, B3aUMOJICUCTBUE TEJ, PEaKTUBHOE JIBI)KEHHUE, KOIebaTeIbHOE
JBUKEHUE (3aTyXalolllie W BBIHYXKJICHHBIE KoJieOaHMs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTpPaXKCHUE 3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTpakKEHUE U MPEJIOMJIICHHE CBETA, TOJIHOE BHYTPEHHEE OTPAKECHHUE CBETA, Pa3yIoKeHHE 0€JIoro cBeTa B CIEKTP
U CJIO)KEHUE CHEKTPalbHBIX I[BETOB, JAUCIEPCHUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOro0 CHEKTpa
W3JTYYEHUS) TI0 OTMIMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB, JEMOHCTPUPYIONINX JaHHOE (PU3HUIECKOE SBJICHHE;
pacrio3HaBaTh MHPOSBICHHE H3YUYCHHBIX (DU3NUECKUX SBICHUU B OKpYXawIlleM MuUpe (B TOM 4ucie (Pu3MYecKue SBICHHUS B
MPUPO/JIC: TPUIIMBBI U OTJMBBI, ABHKEHUE TI1aHeT COJIHEYHOW CHUCTEMBI, PEAKTUBHOE ABUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE
3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, I[yHaMH, 3XO0, I[[BETa TEJI, ONTHYECKUE SIBICHUA B MPHUPOJE,
OMOJIOTHYECKOE JEHCTBHUE BUIMMOTO, YIbTPa(pUOIETOBOIO M PEHTIEHOBCKOIO M3JIYYE€HHM, €CTECTBEHHBIM paJMOaKTUBHBIA (OH,
KOCMHUYECKHE JIy4M, PAJIMOAKTHUBHOE H3Jy4dCHUE MPUPOAHBIX MHUHEPAJIOB, JICUCTBHUE PAJUOAKTUBHBIX HM3JIYYCHHM Ha OpraHu3M
YEJIOBEKA), ITPH ATOM IMEPEBOIUTh MPAKTUIECKYIO 33/1ady B y4eOHYIO, BBIJICISATh CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKH) (PHU3HUUIECKHUX
SIBJICHUM;
OMMCHIBaTh HM3YYCHHBIC CBOMCTBA Tel W (PU3MUECKHE SIBIICHUS, HCIOJB3YsS (U3WUYECKHE BEIMYMHBI (CPEIHSIS W MTHOBEHHAsS
CKOpPOCTb Tejla INpU HEPAaBHOMEPHOM JIBUKEHHHM, YCKOPEHHE, IMEepEeMElIeHHE, MyTh, YIrJoBasg CKOpPOCTb, CHUJa TPEHUs, CHIIa
YIOPYTrOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO TMajeHHus, BeC Tella, UMIYJIbC Tela, UMITYJIbC CHJIbI, MEXaHHYECKas pabora u
MOIIHOCTh, MOTEHLUHAIbHASI YHEPrUusl Teja, MOJHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS DHEPTHS CKATOW MPY>KUHBI,
KHMHETUYECKAasi YHEPrusl, MOJHAs MEXaHUYECKasi YHEPrus, Mepruo] U 4acToTa KoJieOaHUi, 1JIMHA BOJHBI, TPOMKOCTh 3ByKa U BHICOTA
TOHA, CKOPOCTh CBETa, IOKa3aTedb IMPEJIOMIICHUS CpEabl), MPU ONHCAHWHU TPaBUJIBHO TPaKTOBaThb (U3NUYECKUM CMBICI
HCIIOJIb3YEMBIX BEJMYMH, OOO3HAUYCHHUS W CAMHUIBI (U3UYECKUX BEIMYHMH, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE JTaHHYIO
(hU3NYECKYIO BEIMUYUHY C IPYTUMH BEIMUYUHAMH, CTPOUTH TPaUKH U3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIIMYMH;
XapaKTEepU30BaTh CBOMCTBA Tel, (PU3WUYECKHUE SIBJICHUS M MPOIECCHI, UCIOB3Ys 3aKOH COXPAHEHHS SHEPTUH, 3aKOH BCEMHPHOTO
TATOTEHHM S, IPUHLIUI CYNEPIO3ZULMNA CHUJI, IPUHIUIT OTHOCUTENbHOCTU [ anumes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUSI UMIYJIbCA,
3aKOHBI OTPAXXEHUSI U MPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAI0BOTO U MACCOBOTO YHUCEN MPU SNEPHBIX PEAKIUSAX, TPU
3TOM JlaBaTh CJIOBECHYIO ()OPMYJIUPOBKY 3aKOHA U 3aMKUCHIBATH €T0 MaTEMAaTHYECKOE BBIPAKECHHUE;
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OOBSCHATh (HU3MUECKHE TPOIECCHl M CBOMCTBAa TEJI, B TOM YHCIE M B KOHTEKCTE CHUTYallUd MNPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBISABISATh MPUUYUHHO--CIICJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHMX IIaroB C Omopoil Ha 2-3
M3Y4YEHHBIX CBOMCTBA (U3UUECKUX SBJICHUH, (PU3MUECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEN;

pemath pacu€THbIE 3aJadd (ONMUparoNMecs Ha CUCTeMY M3 2—3 ypaBHEHHWH), WCMOJb3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢dbu3nueckre BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBHs 3aJladyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEJOCTAIOIINE WIIU
M30bITOUHBIC JIAHHBIC, BBIOUpPATh 3aKOHBI W (GOPMYIIBI, HEOOXOJAWMMBbIEC ISl PEUICHUs, MNPOBOAUTH pacyé€Tbl U OIEHUBATh
PEATUCTUYHOCTH MOJTYYEHHOI0 3HaYEHUsI (PU3NUECKON BETNYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUIUTh MPU MOMOIIM (U3UIECKUX METOJOB, HCIOJIB3YS OMUCAHWE HCCIIEIOBAHMS,
BBIICJIATh TPOBEPSEMOE IMPEAINOI0KEHUE, OIEHUBATh MPABUJIBHOCTb TOPsAJIKA IMPOBEACHUS HCCIEAOBAHUS, JI€JIaTh BBIBOJBI,
WHTEPIPETUPOBATH PE3YIbTATHI HAOIIOJEHUN U OIBITOB,;

MPOBOAUTH OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SBICHUN WU (PU3NYECKUX CBOMCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa,
3aKOHA COXPAaHEHHUS dHEPrUuH, 3aBUCUMOCTD MEepUOo/ia KoJIeOaHUM MPYKUHHOTO MasTHUKA OT MAacCChl IPpy3a M KECTKOCTHU MPY>KUHBI U
HE3aBHUCHUMOCTh OT aMIUIUTYAbl MAJIBIX KOJIEOAHUM, TPSIMOJIMHEHHOE PacCPOCTPAHEHHUE CBETA, pas3jiokKeHrne OeJIoro cBeTa B CIEKTp,
M3y4YEHUE CBOMCTB M300pa’keHUS B IJIOCKOM 3€pKalie U CBOMCTB M300pa’keHHs MpeAMeTa B coOuparolleil juH3e, HalJoIeHue
CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB M3JIYyYEHHUSI): CAMOCTOATEIHLHO COOMPATh YCTAHOBKY U3 M30BITOYHOIO Habopa 000pyaoBaHuUs,
OIKCHIBATH XOJI OTIBITA U €T0 PE3YNIBTATHI, POPMYITHPOBATH BHIBOIBI;

MPOBOJIUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ONpeaessisi Cpe/lHee 3HaAUCHHEe u3MepsieMol BeluuuHbl ((pokycHoe
paccTossHHEe coOHparoIeil TMH3bI), 000CHOBBIBATH BEIOOP CIioco0a n3MepeHus (M3MEepUTEIbHOrO Mpruodopa);

MPOBOANUTH HCCIIECIOBAaHUE 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH C HCIOJB30BAHUEM IMPAMBIX U3MEPEHHH (3aBUCHMOCTH MYyTH OT
BPEMCHH MPHU PaBHOYCKOPEHHOM JIBHKEHUU 0€3 HAa4aIbHOW CKOPOCTH, MEPHOIa KOJIeOaHN MaTeMaTHIYECKOTO MasiTHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH yTJia OTPaXXKCHUS CBETa OT yriia MaJeHUs ¥ yriia MPeIOMJICHHUS OT YIJia MMaJIeHus ): TNIAHUPOBaTh MCCIIeI0BaHUE,
CaMOCTOSITEJIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATh PE3YyJIbTAThl MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIIMYUH B BUJI€ TAOJIHIL
U TpaMKOB, JIeJaTh BHIBOJIBI IO PE3YIbTaTaM HCCIICOBAHNUS;

MPOBOJIUTh KOCBEHHBIC H3MEpPEHUS (PU3MUECKUX BEIWYUH (CpPEedHsisi CKOPOCTh W YCKOpPEHUE Tela IPU PaBHOYCKOPEHHOM
JBUKEHUU, YCKOPEHHE CBOOOTHOTO MaJeHUS, KECTKOCTh MPYKHUHBI, KOIDOUIIMEHT TPEHUSI CKOJBXKEHUS, MEXaHUYECKasi paboTa 1
MOIIIHOCTh, YaCTOTa U MEPHOJI KOJIEOAaHUN MAaTEeMaTUYECKOTO U MPYKUHHOI'O MAasiTHUKOB, ONMTHYECKasl CUja COOUPAONIEH JIMH3HI,
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pPaauOaKTUBHBINA (POH): MIAHUPOBATH U3MEPEHHS, COOMpATh SKCIEPUMEHTAIFHYIO YCTaHOBKY M BBIMOJHATH M3MEPEHHs, CIEHys
NPEAIOKEHHON MHCTPYKIMH, BBHIYUCIATh 3HAUCHHE BEIMYMHBI U aHAJM3UWPOBATh MOJyUYEHHBIC PE3yIbTaThl C yUETOM 3aJaHHON
MOrPELIHOCTU U3MEPEHUN;

co0JTFO1aTh TPaBUJIa TEXHUKH O€30MTaCHOCTH MPH padoTe C 1ab0paTOPHBIM 000pyIOBaHUEM;

pa3iauyaTh OCHOBHBIC MPHU3HAKU M3YyYEHHBIX (PU3MUECKUX MOeNed: MaTephasibHas TOYKa, aOCOIIOTHO TBEPIOE TEN0, TOYCUHBIH
UCTOYHHK CBETa, Ty4, TOHKAs JMH3a, IJIAaHeTapHasi MOJIeJIb aTOMa, HyKJIOHHAs! MOJEJIb aTOMHOTO S/Ipa;

XapaKTepHU30BaTh MPUHIIAIIBI JSHCTBHS N3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OIMOPOI Ha UX ONMHUCAHUS (B TOM YHUCIIE:
CIIHJIOMETP, JATYUKH TOJIOKEHHUS, PACCTOSHHSI W YCKOPESHHsI, PaKeTa, 3XOJIOT, OYKH, TNEPUCKON, (oToarmmapar, ONTHYECKUE
CBETOBOJIBI, CIIEKTPOCKOII, T03UMETp, kKaMepa BuiibcoHa), MCTIOIB3ys 3HAHHUS O CBOMCTBAX ()M3MUYECKUX SBICHUH M HEOOXOIUMBIC
¢buznyeckre 3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKM M3YYEHHBIX TEXHUYECKUX YCTPOWCTB, H3MEPHUTENBHBIX MNPHOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB IPU PEIICHUU y4eOHO--NPAKTUYECKUX 3a/1ayd, ONTHUYECKUE CXEMbI JJIi OCTPOEHUSI U300paKeHU B
TUTOCKOM 3€pKaJie ¥ COOMparoIIeii TNH3E;

NPUBOAHUTH MIPUMEPHI (HAXOAUTh WH(OPMAIIHIO O TpUMepax) MPaKTHIECKOr0 NCTIOIb30BaHuUs (PU3NYECKUX 3HAHUH B TOBCEIHEBHON
KU3HH U1 o0ecreueHnst 0e30MacHOCTH TIpH O0palleHny ¢ MPHOOpaMu M TEXHUYECKUMHU yCTPOHCTBAMU, COXPAHEHHSI 3I0POBbS U
COOJTFOIEHUSI HOPM DKOJIOTUYECKOTO MTOBECHHS B OKPYKAIOIIEH cpeie;

OCYIIECTBJIATh MOUCK MH(pOpManuu pusndeckoro coxepxanus B MHTepHETe, caMOCTOATENbHO (POpMYNIHpYsl MOUCKOBBIH 3ampoc,
HAaXOJIUTh IYTH OIpPEAENICHUS JOCTOBEPHOCTH MOJIYYEHHOM HMH(OpPMalHUKd Ha OCHOBE MMEIOIIMXCS 3HAHUNH U JIOTOJIHUTEIbHBIX
UCTOYHHKOB;

UCIIOJb30BaTh MPH BBIMOJHEHUH Y4E€OHBIX 3a/laHUil HAYyYHO--TIOMYJSAPHYIO JUTEPaTypy (PU3nueckoro coiepaHus, CIpaBOYHBIC
MaTepuaibl, pecypchl cetn MHTepHeT, BlafeTh MpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHUs WH(GOPMAIIUU U3 OJIHOM
3HAKOBOH CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMUCbMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE MH(OPMAIMK U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
CoiepXKaHusl, MyOJUYHO MPEJICTaBIATh PEe3yNbTaThl NMPOEKTHOW WM HCCIENI0BATENbCKON AESTENbHOCTH, IMPU 3TOM TI'PAMOTHO
UCTIOJIh30BaTh M3YYCHHBIM MOHSATUWHBIA anmapar W3y4yaeMoro pasjenia (pU3WKU U COMPOBOXKIATH BBICTYIUICHHE MPE3CHTALMCH C
y4€TOM 0COOEHHOCTEH ayJUTOPHH CBEPCTHUKOB.
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TeMaTH4eckoe MIIAHUPOBAHNE

KosanuecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne n/mn P Kontponbnsie | IlpakTHyeckue (pp )
NMporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. Mexanuveckue siBJIeHUSI
11 MexaHUYeCKOe IBMKEHUE U CITOCOOBI €r0 10 1 but6moreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumogeiictBue Ten 20 1 3 bubmiorexa LHOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHCHUS 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexannueckue KoJ1e0aHUSI U BOJIHbBI
bu6 OK
2.1 Mexanndeckue KoyeOaHus 7 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnyeckre BOJIHBL. 3BYK 8 1 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paspnen 3. DiekTpoMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMArHUTHOE MOJIE U 5 5 bubnmnoreka [JOK
' DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3nea 4. CBeToBELIC ABJICHUSA
4.1 3aKOHBI PACIPOCTPAHCHHUS CBETA 6 2 bubaunorexa [JOK
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https://m.edsoo.ru/7f41a4a6

4.2 JIMH3bBI ¥ oNTHYECKUE TPUOOPHI 6 3 Bubnmoreka [OK
https://m.edsoo.ru/7f41a4a6
4.3 PaznoxxeHue 6emoro cBeTa B CIEKTP 3 2 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nea 5. KBanToBble siBJeHUS
51 Hcnyckanue v orJionieHue cBeTa aToMoM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bubmoreka [IOK
5.2 6 1
(CTpoeHHe ATOMHOr0 5/pa https://m.edsoo.ru/7f41a4a6
5.3 S nepHble peakuuu 7 1 bubnnorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Paznen 6. IloBTOpuTEIHbHO-0000IIAIOIIUIT MOTYJ/Ib
6.1 [ToBTOpeHue u 00600IIeHNE COIEPKAHUS 9 5 bubnmnoreka [JOK
' Kypca Gpusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 27
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