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€CTECTBEHHO-MATEMaTUYECKOTO no YBP HupekTop
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I'. K. XanukoBa
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9-K, 9-b xnaccax

OcHoBHOe 00111e€ 00pa30BaHKE
(6a30BBIif ypOBEHB)
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KonmuecTBo yacoB 1o yueOnomy tuiany: 102 4 /rox, 3 4/ Henmemro

Pabouyro nporpammy cocraBuia yuurens ¢puzuku besyrinosen YibsHa AnekceeBHa

2023r.



PaGouas mporpamma npeaHazHadeHa i 9 kinacca o01eo0pa3oBaTeIbHBIX OPTaHU3aIHi U
COCTaBJIEHa B COOTBETCTBHH C:

-  ®enepasbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO OOIIETO
obpazoBanus (IIpukas MunucrepcTBa obpa3oBaHusi U Hayku Poccuiickoit denepanuu OT
17.12.2010 1. Ne 1897 «OO6 yrBepkaeHHUH (elepalbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOI0 CTaHAapTa OCHOBHOro obmiero ob6pazoanus») C M3MEHEHUAMU
(ITpuka3 MunucrepcTBa oOpa3zoBanust U Hayku Poccuiickoir ®enepauun ot 31.12.2015
Nel577).

- Paboueit nporpammoii Bociutanust MbOY «CkBopiioBckast mkona», 2023;

- YMK: Kabapaun O. ®. ®uzuka. 9 kin.: yued. — M.: [Ipocsemienue, 2014r.

- yuebnbM TianHoM MBOY «CxkBopiioBckas mikosia»y Ha 2023/2024 yuebnblit ronx (u3 pacuera 3
y4eOHBIX Yaca B HEZEIIO 3a CUeT MHBAPHAHTHON YaCTH y4eOHOTO IIJIaHa);

- ITonoxxennem «O CTpyKType, MOpSAKE pa3pabOTKH W YTBEPXKICHHS pabOduX MpPOrpaMM B
cootBeTcTBUH ¢ DOII»;

- Meronu4ecKUMU  PEKOMEHIAIMSAMU 00 OCOOCHHOCTSIX IMpernojJaBaHUM  (U3UKH B
o0mieo0pazoBarenbHbIX opranusanusx Pecnyonuku Kpsim B 2023/2024 yueGHOM rofy;

— 3JeKTPOHHBIMU (IIU(POBBIMH) 00pa30BaTEIbHBIMU pecypcamu: https://uchi.ru/,
https://infourok.ru/, https://resh.edu.ru/, https://edsoo.ru/ , https://tepka.ru/buk.html ,
https://phys-oge.sdamgia.ru/prob_catalog

MHOSICHUTEJIBHAS 3AIIUCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUI U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YypOBHE OCHOBHOM
oOpa3oBaTenbHOl MporpamMMmel, mpenactaBieHHbix B PI'OC 00O, a Takke c y4éTom
denepanbHON paboueld mporpaMmbl BocmHTaHus U KoOHIENIMK mpenojaBaHUs Y4eOHOTO
npeamera «Pu3nkay.

Cogepxanue  mporpaMMmbl 1o  (u3WKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIUXCS W OpraHu3aluio H3ydeHus (U3MKH Ha
JeSITEIbHOCTHOW OCHOBE. B mporpamMe mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METampeIMETHBIM  pe3yibTaTaM  OOydeHHs, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMUs.

[TporpamMma no ¢u3muke ycTaHaBIMBAaeT paclpejesieHue y4eOHOro marepuana Mo rojam
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO TMOCIEI0BATEILHOCT, HM3YUCHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEpKaHMS U Y4€Te€ BO3PACTHBIX
0cobeHHOCTEH 00yyJaronXcs.

[Tporpamma no ¢pu3uke pazpadboTaHa C LIETbI0 OKa3aHHUsI METOANYECKON TOMOIIN YUUTETIO
B CO3/IaHUU paboUelt TPOrpaMMBbI 10 yUeOHOMY MPEIMETY.

dusmKa SABIAETCS CUCTEMOOOPa3yIOLUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pr3HuUecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB M SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MperocTaBiseT HaubOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4dHOTO MeToJa
MO3HAHMS, TO €CTh CIIOCO0A MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUS B CTPYKType oOiiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HMHTEpeca K Hayke Yy
oOydJaronuxcs.

Wzyuyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:


https://uchi.ru/
https://infourok.ru/
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https://tepka.ru/buk.html
https://phys-oge.sdamgia.ru/prob_catalog

® HAYYHO OOBSCHATH SIBJICHMUS,

® OLICHUBATh U IOHUMAaTb OCOOEHHOCTH Hay4YHOT'O UCCIIE0OBAHNUS;

e HTEPIIPETUPOBATh JAHHBIE W HCIIOJIB30BAaTh HAay4HbIE JOKA3aTEIbCTBA IS
IIOJIy4EHUs BBIBO/IOB.

[lenu wm3yueHust QU3MKM HA YpOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konuenuuu npenogasanus yuyeOHoro npeamera «Pusnka» B 00pa3oBaTeIbHbIX OpPraHU3aMIX
Poccuiickoit ®exnepanuu, peaqu3ylOIUX OCHOBHBIE 00I11€00pa3oBaTebHbIE MPOrPaMMBI,
yrBepka€HHON pemenneM Kosuiermn MunncreperBa npocsemenus Poccuiickonn ®enepanuun
(mpotoxou ot 3 nexadbpst 2019 r. Ne [TK-4BH).

Hean uzyyennsi Gu3NKu:

® [IpUOOpETEHNE UHTEPECa U CTPEMIIEHHS 00yUarOIIMUXCsl K HAYYHOMY M3yYEHHIO IPUPOJIBL,

pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
epa3BUTHE INPEACTABICHUH O HAyYHOM METO/A€ IIO3HaHus U (OPMHPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIEHHUS K OKPYXKAIOIIUM SIBICHUSM;

e hopMupoOBaHHE HAyYHOI'O MHUPOBO33PEHUS KAK pe3yJbTaTa U3Y4YE€HUS OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

e hopMupoOBaHUE MPEICTABICHUN O POiaM (U3MKHU AT Pa3BUTUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUl;

®pa3BUTHE TPEJACTABICHUH O BO3MOXHBIX cdepax Oynymeid mnpodeccnoHaIbHOR
JeSITeTIbHOCTH, CBS3aHHOM C (PU3UKOM, MOATOTOBKA K JalbHEHIIEMY 00y4eHHIO B 3TOM
HalpaBJICHUU.

JlocTikenne STUX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOIO OOILEro
00pa3zoBaHust 00€CIIEUYNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:

® [IpHUOOpPETEHNE 3HAHUIM O TUCKPETHOM CTPOEHUH BEIECTBA, O MEXAaHUYECKHX, TETIOBBIX,

AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
eIpUOOpPETEHNE YMEHHUH ONUCBHIBAaTh U  OOBIACHATH  (PU3MUECKUE SBICHHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJIOB DEIIEHUS NPOCTEHIINX Ppacdy€THBIX 3anad C MHCIOJIb30BaHUEM

¢buznyecKux Mozelnel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ay;

® pa3BUTHE YMEHUI HAOII0AATh MPUPOHBIE SBJIEHUS U BBIIOJIHATH OMbITHI, 1a00paTOPHBIE

paboThl M 3KCIEPUMEHTAJIbHBIE HCCIEAOBAHUSA C HCIIOJIb30BAHUEM H3MEPUTEIbHBIX
npubOpoB;

®OCBOCHHE NpHUEMOB palboThl C¢ HHGMOpManuend (U3NUECKOTO COAEpX aHUs, BKIIOYas

UHPOPMALIMIO O COBPEMEHHBIX JOCTI)KEHUSX (U3MKH, aHaJM3 M KPUTHUYECKOE
OllIeHUBaHHE UHPOPMALINY;
® 3HAKOMCTBO €0 c(hepaMu Mpo(ecCHOHANBHOMN AeITeNbHOCTH, CBI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (PU3HUECKON HAYKH.
Ha u3ydenune ¢usukum (6a30BbIl YpOBEHB) HA YPOBHE OCHOBHOTO OOIIETO O0Opa3oBaHUS
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 dacoB (2 vaca B
HEJIETI0), B 9 KJjacce - 102 yaca 3 yaca B HEJIEITIO).

[Ipenyaraemselii B mporpamme 1o (pu3uKe mepedeHb Ja00paTOPHBIX padOT M OMBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapaKkTep, Y4UTeNlb JAeJacT BhIOOp MPOBEACHHs J1a0OpaTOpHBIX paboOT H
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuXcsl, CIIUCKA HKCIIEPUMEHTATBHBIX
3a1aHUMH, IpeUIaraeMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOT0 9K3aMEeHa 10 (H3HKE.



COJAEP/)KAHUE OBYYEHUSA

Mexanuueckue sisjienus (40 u).

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcyéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JBIDKEHUs. PaBHOMepHOe mpsMoiuHEiiHoe JABMkeHue. HepaBHoMepHOE
npsiMoJiinHeiiHoe aBmkeHue. CpenHsss U MTHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBU>KEHUU.

VYckopenue. PaBHoyckopeHHOe npsimoiinHenHoe BukeHne. CBoboaHoe najienue. OnbIThl
[Nanunes.

PaBHOMepHOE NBHXKEHUE MO OKpyxX)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
yriaoBasi ckopocTu. LleHTpocTpeMUTeNIbHOE YCKOPEHHUE.

IlepBbiit 3akoH HprotoHna. Bropoii 3axkon Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYTEPHO3UINH CUJL.

Cuwina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUsS CKOJIBKEHHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUIBI TPCHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpEHUE CBOOOJHOTO IajeHHUS.
JBuxenne 1uianer Bokpyr Comunma. IlepBas kocmuueckas ckopocTs. HeBecomocth u
neperpy3Ku.

PaBHoOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Umnynec Tena. M3amenenue umnynbca. mnynsc cuibl. 3aKOH COXPaHEHHUS HMMITYIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckas padota ¥ MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHepruu U pabothl. [loTeHuuanpHas SHEprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIH.
[ToTeHumanbHas 3Heprus c:xaro npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE TyTeHd U TPACKTOPUN IBMKEHHSI OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO
pa3HbIX TeJl OTCUETA.

H3mepeHne ckopocTy U YCKOPEHHUSI IPSMOJIMHENHOTO TBUKEHHUSI.

HccnenoBanue Npu3HakoB PAaBHOYCKOPEHHOTO JIBUKEHHUSI.

Habmtoienue IBM>KEHUS Tella 0 OKPYKHOCTH.

Habmronenne MexaHMUeCKUX SBJICHHM, MPOUCXOSIINX B cucTeMe oTcuéra «Temexka
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENFHO KaOuHeTa (PU3NKHU.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MAcChl TeNa U AEMCTBYIOLIEH Ha HErO CUIIBI.

8. HalGmroneHnue paBeHCTBA CUJI MPU B3aUMOICHCTBUU TEJL.

9. H3meHeHwue Beca Tella MPH YCKOPEHHOM JIBHKEHUH.

10. Iepemaya uMmysbCca MpH B3aMMOICHCTBHUH TEIL.

11. [IpeoGpa3oBanust SHEPTUU PU B3aUMOJCHCTBUH TENl.

12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue uMmysbca mpu abCONOTHO YIIPYTrOM B3aUMOICHCTBUY.

14. HabGmroieHrne peakTHBHOTO JBUKECHUS.

15. CoxpaHeHrne MeXaHUYECKON YHEPTUHU TTPH CBOOOTHOM TaACHHH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUH MPH JABIKEHUH Tella O] IeWCTBUEM TIPYKHHBI.
Jlabopamopuvie pabomsl u onvimel.
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KoHcTpynpoBanue Tpakra JUis pasroHa M JAIbHEHIIET0 PaBHOMEPHOTO JBH)KCHHS
HIApHKa UITH TEJIEKKH.

Onpenenenue CpeaHeld CKOPOCTH CKOJBKEHHS OpycKa WM JBHKCHHS IIapHUKa IO
HaKJIOHHOH TIJIOCKOCTH.

OmnperneneHne yCKOpPEHHsl Tella IPU PABHOYCKOPEHHOM JIBIDKCHHH MO HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HavyaJIbHON CKOPOCTH.

[lpoBepka THIIOTE3Bl: €CAM NP PABHOYCKOPCHHOM JBIKEHUH O0€3 HadaabHOMN
CKOPOCTH INYTH OTHOCATCA KaK pPAng HEUETHBIX 4quceii, TO COOTBCTCTBYIOIIUC
IMPOMECIKYTKHU BPEMCHU OUHAKOBLI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBKEHHS OT CHIIBI HOPMAaJbHOTO
JIaBIICHUSI.

Omnpenenenne kKodhHUIIMEHTA TPESHUS CKOJBKCHHUS.

Onpenenenue KECTKOCTU IPYKUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHMM Tejla IO
TOPU30HTAIILHON MTOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYrOCTH TpPU TOABEME TPy3a C HCIOJIB30BaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHUS SHEPTUH.

Mexanuyeckue KoJjedanus u BoaHbI (15 u).

KonebarenpHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWH: TEPHOMA, 4acToTa,
aMmIuTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue konebanus. BeiHykneHHbIe KoneOaHus. Pesonanc. MexaHuyeckue BOJHBI.
CBolicTBa MEXaHUYECKHUX BOJIH. HpOI[OJ'[BHI)Ie " MOINCPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOoTa ToHa. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CHIIBI TSXKECTH U CUIIBI YIIPYTOCTH.

2. Habmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOGmroneHue BEIHYKICHHBIX KOJEOAHUN U pe30HaHCA.

4. PacmpocTpaHeHUE MPOJOJIBHBIX U TOMEPEYHBIX BOJIH (Ha MOJIEINN).

5. HaOGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHil pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHuie 4aCTOTHI U TIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MAsITHHUKA.

2. OmnpezneneHune YacTOTHI U TIEpHO/Ia KoJIeOaHHd TPYy>KWHHOTO MasiTHHKA.

3. HccrnenoBanme 3aBUCUMOCTH TIEpHOa KoJeOaHWI TOJBEIICHHOTO K HHUTH TPy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHOja KojeOaHWN MPY>KUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTH MepuOAa KoJeOaHWU Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITel, JEMOHCTPUPYIOIIME 33aBUCUMOCTh IMEpuoja KOJeOaHWH MPYKHUHHOTO

MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.



7. W3mepeHue yCKOpeHHsI CBOOOIHOTO TaCHUSI.
DJIeKTPOMATHUTHOE 10JI€ M YJIeKTPOMAarHUTHBIE BOJIHBI (6 4).
DNEeKTpOMarHUTHOE INoJie. DJIEKTPOMAarHuTHblEe BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpoMarHuTHBIX BOJH. Mcronb30BaHUEe 3JEKTPOMArHUTHBIX BOJIH AJII COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBaoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BomHoBbIe CBOICTBa CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. H3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.
CaetoBbie siBiaenus (15).
JlyueBas monenn cera. Vcrounuku cBera. [IpsMonnHelHOEe pacHpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cseta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHET0 OTPAKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox nyweit B muH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucnepcus ceTta.
Hemoncmpayuu.
[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.
[Tony4yenue n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBeTa.
OnTH4eckuii CBETOBO/I.
Xox myueil B cobuparoiiei JuH3e.
Xop J1ydeil B paccenBarollel JIMH3E.
[Tony4yenue n3o0paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun nelictBus ¢oToannapara, MUKPOCKOIIa U TEJIECKOTA.
10. Mogens riasa.
11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.
12. Tlony4enue 6enoro cBera npu CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopnwvie padbomot u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOT'O JIy4a OT yIjia Ma/eHusl.
2. HzyudeHue xapaKkTepUCTHK U300pa)KeHUs IpeAMETa B IIJIOCKOM 3epKaJle.
3. HccnenoBanue 3aBUCUMOCTH yTJIa MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKON CHUIIbI COOMPAIOIIEH JIMH3BI.
OnbITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAOIIOJEHUU dYepe3 LIBETOBBIE
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aToMHBIX saep. CBsa3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

SInepnas sHepreTuka. JIeMCTBUA pagUOAKTUBHBIX U3IyYCHUIN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIECHHUS.
CrieKTpbl pa3aMyHbIX I'a30B.

CrnexTp BoaoOpo/Ia.

Habmronenue TpekoB B kamepe BunbcoHa.
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Perucrpanus u3mydeHus: IpUPOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnwsie padbomot u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB H3IYUCHHS.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE DHEPTUM YAaCTULBI MO TOPMO3HOMY MYTH (110

¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IMoBTOpHUTEILHO-0000 a0 IIUIE MOTYJIb (9).

[ToBTOpUTENBEHO--0000MIAIONNIT  MOAYAb MpeAHAa3HA4YeH MJi1 CUCTeMaTH3aluh U
00001IeHNUsT IPEMETHOTO COJIEPYKAHUSI M OTIBITA IEATEIIEHOCTH, IPUOOPETEHHOTO TPU U3yYCHUN
BCETO Kypca (PM3MKH, a TaKKe JJIs MIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUIMXcsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wW3yYyeHUM [AHHOTO MOJYJS PpEAIU3YIOTCS M CHCTEMAaTU3UPYIOTCS  BUABI
NEeSITeTPHOCTH, Ha OCHOBE KOTOPBIX 00ecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaINpeIMETHBIX TUIAHUPYEMBIX Pe3ybTaToOB 0O0ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAyYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIEIOBaHMS SBJICHUHA NPUPOIBI U TEXHUKH,
OBJIQICHUE YMEHMSAMHU OOBICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyuYeHHbIE 3HAHMUA,
pemaTh 3a/1a4d, B TOM YHUCJIE KaUeCTBEHHBIE U IKCTIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATETLHOCTHBIA XapaKTep JAHHOTO pa3jera peaanu3yercs 3a CUET TOro,
4TO 00y4arolrecs BBITOJIHAIOT 331aHNUs, B KOTOPBIX UM MpeAiaraeTcs:

Ha OCHOBE IOJIYUYEHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBICHATH (pU3HUECKHUE SIBICHUS
B OKpY’KaroIIeH MPUPOIEC U OBCETHEBHOM KU3HU;

UCTIOIF30BaTh HAYYHBIE METOJbI MCCIEeIOBAaHHUS (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
IPOBEPKU TMITOTE3 U TOIYUYEHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE€ OCHOBBI Hamboyiee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAKTHYECKOTO HWCIOIB30BaHUS PA3IMYHBIX HCTOYHUKOB DSHEPTHMH Ha OCHOBE
3aKOHa MPEBPAIICHUS K COXPAHEHHSI BCEX NU3BECTHBIX BHIIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3ydyenune ¢u3uku Ha ypOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHUsl HAIPABJICHO HA JOCTHIKEHHE

JIMYHOCTHBIX, METAIIPCAMCTHBIX U IIPEAMCTHBIX 06p330BaTeJ'IBHI)IX PE3YIbTATOB.

B pesynbrate m3yueHus (U3MKM Ha YpOBHE OCHOBHOIO O0OLIEro 00pa3oBaHUS y 00ydarolerocs

OyayT chOpMUPOBAHKI CIEAYIONINE TNYHOCTHBIC PE3yIbTAThl B HACTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

- IPOSIBJICHUE MHTEpEca K UICTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3MUecKOol HayKH;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUAM POCCUNCKUX YUEHBIX--(DU3HKOB;

2) rpa>KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX U ATHUECKUX IPodIIeMm,
CBSI3aHHBIX C MIPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUIN (PU3UKU;

- OCO3HAaHHUE BaXKHOCTU MOPAJIbHO--3THYECKUX IMPUHLUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIMTAHUS:

- BOCIPUSITHE ICTETUUECKUX KaueCTB (PU3MUECKON HAYKH: €€ TApMOHUYHOTO IMOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTHU, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

- OCO3HAHUWE IICHHOCTH (U3MYECKOW HAYKH KaK MOIIHOTO HHCTPYMEHTAa IMO3HAHHWS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaKHEUILEH COCTABIISIIOLIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, MHTEPECA K UCCIIEA0BATEIBCKOM IEATEbHOCTH;

5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

- OCO3HaHHWE IIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHDpE,
BOKHOCTH TIpaBWJI 0O€30MacHOr0 TOBEACHHUS Ha TPAHCIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

- cpOpMUPOBAHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MTpaBa Ha OMIMOKY M TaKOTO e IpaBa y
JPYroro 4eji0BeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

- AaKTHBHOE YYacTH€ B pPEIIEHWU TMPAKTHYECKUX 3a1ad (B pamMKax ceMbH, 00pa3oBaTelbHOMN
OpTraHu3aIy, TOPoJIa, Kpas) TEXHOJIOTMYECKON U COIMANbHOW HAMPaBIEHHOCTH, TPEOYIOIIUX B TOM
qrcne U PU3NIeCKUX 3HAHUI;

- HHTEpEeC K MPaKTUIECKOMY M3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOI;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

- OpHEHTAIMsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHWUM IS pelIeHUs 3ajad B 00JacTH OKpYKaroliei
Cpebl, INIAHUPOBAHUSI IOCTYIKOB U OIIEHKU UX BO3MOXHBIX MOCIIEICTBUM JIJIs1 OKPY>KAOIIEH Cpebl;
- 0CO3HaHHE TI00ATBHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIEM H ITyTEH UX pEeIeHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM Cpebl:

- TOTPEOHOCTh BO B3aUMOJICHCTBUU TPH BHIOJTHEHUH HWCCIEIOBAHUM U TMPOEKTOB (UIUUYECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSIM JIPYTHUX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUYECKYIO ACSATEIbHOCTD;

- OTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHUN, B TOM 4Hcle (HOpPMYyTUpPOBATH HJIEH, MOHSITHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;

- OCO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (PU3UKU;

- IJITAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,



® - CTpPEMJICHHE aHAJIM3WUPOBATh W BBISIBJIATH B3aWUMOCBS3U MPUPOJIBI, OOIIECTBA M YKOHOMHUKH, B TOM
YHCIIE C UCIIOJIb30BaHHEM (PU3MYECKHUX 3HAHUM;

® - OIICHKA CBOMX JCUCTBUH C y4€TOM BJIUSHHUS HAa OKPYKAIOIIYIO CPEIy, BO3MOXHBIX TIJI00aTbHBIX
MMOCJIEICTBUH.

METAIIPEIJMETHBIE PE3YJIbTATBI

B pesynbrate ocBOeHHS MporpamMmbl Mo (pU3MKe HAa YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs Yy
oOyyaroterocst 0yayt copMUpoBaHbl MeTaNpeIMeTHbIE Pe3yJbTAThl, BKIIIOUYAIOIINE T0O3HABATEIbHbBIC
YHUBEpCaJIbHbIC y4eOHbIC JICHCTBUSA, KOMMYHHUKATHBHBIC YHHBEpCAJIbHbIC Y4eOHbIC JeiHCTBUS,
PETryJISATUBHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUSL.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBble 1oruyeckme geiicTBUA:
® BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJICHUI);
® yCTAHABJIMBAaTh CYIIECTBEHHbI INpPU3HAK KIacCU(UKALMU, OCHOBAaHUS s 00O0OIIEeHHs W
CpaBHEHUS;
® BBISIBJIATh 3aKOHOMEPHOCTM UM IPOTUBOPEUYMsS B paccMarpuBaeMblX (akTaX, JMAaHHBIX M
HaOJIOACHUAX, OTHOCALIMXCS K PU3NUECKUM SIBIICHUSAM;
® BBISIBJIATh NIPUUMHHO--CJIEICTBEHHbBIE CBSA3M IPU M3YyYEHHUU (U3UYECKUX SIBJICHUH M IPOLIECCOB,
JeNaTh BBIBOJBI C HCIOJNB30BAHUEM JICAYKTHUBHBIX W WHAYKTHBHBIX YMO3aKIIOYCHUH,
BBIJIBUTATh TUITOTE3HI O B3AaUMOCBSI3AX (PH3NUECKUX BEIHYHH;
® CaMOCTOSITENIBHO BBIOMpaTh CcHocod pemieHus ydyeOHoW (u3nueckod 3amauu  (cpaBHEHUE
HECKOJIbKUX BapHaHTOB PEIIEHUs, BHIOOpP Hambosee MOAXOMASIIEro C yYETOM CaMOCTOSATEIbHO
BBIJICJIEHHBIX KPUTEPUEB).
ba3oBble ucciaenoBarebCKue 1eHCTBHA:
® IICTI0JIb30BATh BOIIPOCHI KaK UCCIIEA0BATENBCKUI HHCTPYMEHT ITO3HAHMS,
® [IPOBOJIUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXHBIH (PHU3HUECKHIA
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIeA0BAaHNE (PU3MUECKOTO SBICHUS;
®OIICHWBAaTh HA TPHUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMAIUIO, TMOJYYCHHYI0 B XOJe
UCCIIEIOBAaHMSI WJIM SKCIIEPUMEHTA,;
® CaMOCTOATENILHO (hOpMYIMpOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yibTaTaM IPOBEAEHHOTO
HaOJI0ICHNUs, OMbITA, UCCIIEI0BAHMS;
® [IPOrHO3UPOBATh BO3MOXKHOE JabHENIIee pa3BUTHE (PU3HMUECKUX MPOLIECCOB, a TAK)XKE BBIABUIaTh
MPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
PabGora ¢ undopmanmeii:
® IPUMEHATh PA3JIMYHbIE METOJbl, HHCTPYMEHTBI M 3aIllpOChl NMPH MOUCKE U 0TOOpe MH(pOpMaIH
WJTU TaHHBIX C YIETOM MPEIOKEHHON yueOHOW (PU3NIeCKOn 3a/1auu;
® AHAJTM3UPOBaTh, CHCTEMATH3HPOBATh M WHTEPIPETHPOBATH MH(POPMAIUIO pa3TMYHBIX BUIOB H
dhopm mpecTaBIeHNUs,
® CaMOCTOSITENIBHO ~ BbIOMpaTh  ONTHUMalbHYyl0  (GopMy TMpeAcTaBlieHuss UHPoOpMauu U
WLTIOCTPUPOBATH pelIaeMble 3314 HECJIOKHBIMHU CXEMaMH, TharpaMMaMi, HHOU rpadukoil 1
UX KOMOMHAIUSIMH.



10

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YUeOHbI€ eliCTBHUS:
eB x0/¢ OOCYXKIeHHS Y4eOHOro MaTepuana, pe3yabTaToB JTabOpPaTOPHBIX PabOT M MPOEKTOB
3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOil TEMbI U BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA
pelleHHE 3a]auu 1 MOIIep)KaHue OJ1aroxenaTeIbHOCTH OOIICHHUS;
® COTIOCTABJISITh CBOM CYXKICHHUS C CYXICHHSMH JPYTHMX YYaCTHHKOB JHAlIoTa, OOHApPYKHUBATh
pa3MyKe U CXOJICTBO MO3HIINN;
® BEIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;
¢ IyOJMYHO TPEICTABISATh PE3yJIbTaThl BBIOJHEHHOTO (U3UYECKOTO OIbITa (IKCIICPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);
® IOHMUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHINBUYyaTbHOU paOOTHI MPU PEUICHUH
KOHKPETHOU (pr3nyecKoi mpoOIeMBl;
® I[PUHUMATH IIEJIM COBMECTHOM JEATEeIHbHOCTH, OPTraHU30BBIBATH JCUCTBUSA MO €€ JOCTHIKCHUIO:
pacrpenenarb pojiH, OOCYKIAaTh MPOIECCHl M PEe3yJbTaThl COBMECTHON paboThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOICH;
® BHINOJIHATH CBOIO YaCTh Pa0OThI, IOCTUTAsE KAYECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAIPABJICHUIO U
KOOPJIUHUPYS CBOU JACHCTBHSI C PYTUMHU WICHAMHU KOMaH]IbI;
® OIICHWBATh KA4YeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPHSIM, CaAMOCTOSTEIBHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryisiTuBHbIE YHHBepPCAJbHBIE YUeOHbIE IeiicCTBUS
Camoopranmszaumsi:
® BEISIBIISITH  TIPOOJIEMBI B KU3HEHHBIX M YYCOHBIX CHTYaIUsX, TPEOYIOIUX IS pPEHICHHS
(bu3NYeCKUX 3HAHUN;
® OPUCHTHUPOBATHCS B PA3JIMYHBIX IMOAXOJAaX MPUHATHS PEUICHUH (MHIUBUAYabHOE, TPUHSATHE
pelleHus B TpyMIe, MPUHITHE PEIIeHUI TPYIIoi);
® CaMOCTOSITENIBHO COCTABIISATh aJITOPUTM pellieHus: (GPU3UUeCcKOi 3ajaui UITH TUTaHa UCCIIEOBAHMUS C
y4€TOM MMEIOIIMXCA PECYpCOB M  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
IIpeAJIaracMble BapUaHThl PELICHUH;
e fieN1aTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:
e JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH W TIpeJIaraTh IIaH ¢ H3MCHCHHS,
® O0BSACHATh MPUYUHBI TOCTHXKEHUS (HEJOCTUKEHUSI) Pe3yIbTaTOB EATEIbHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY;
® BHOCUTh KOPPEKTHBBI B JIEATENHHOCTh (B TOM YHCIE B XOJ BBIMOJHEHUS (UINIECKOTO
WCCIICJIOBAHMS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MCHHBIIUXCS CHTYAIIHH,
YCTaHOBJICHHBIX OIMIMOOK, BOSHUKIINX TPYIHOCTEIH;
® OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LENN U YCIOBUSIM,
® CTaBUTH ce0sl HA MECTO JIPYroro 4eloBeKa B XOJe CIOpa WIH TUCKYCCHH Ha HAYYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;
¢ [IPU3HABaTh CBOE MPABO HA OMIMOKY NMPH pelieHUH (HU3MUSCKUX 337a9 WM B YTBEPKICHUSIX HA
HAy4YHBIC TEMBI U TAKOE JKe TPABO JIPYTOTO.
NPEJAMETHBIE PE3YJIbTATBI
K koHniy oOyueHus B 9 kjacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPaXKaTh
C(OPMHPOBAHHOCTH Y O0YJAFOIIUXCST YMEHUI:
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® JICTIONIb30BATh MOHSATHSA: CHCTEMa OTCYETa, MaTepHaibHAs TOYKA, TPAGKTOPHS, OTHOCHUTEIBHOCTh
MEXaHUYECKOTO  JBIIKEHUS, nedopmanus (ynpyras, IUIACTHYECKAs),  TPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO
TBEPIOE TENO, EHTP TSHKECTH TBEPIOTO Tella, PAaBHOBECHE, MEXaHUYECKUE KOJIECOAHUs U BOJIHBI,
3BYK, HH(QPA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKaJa JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JAIBHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U MOTJIOUICHHUS, albda-, 6eTa- u
raMMa-u3JIydeHHs], U30TOIBI, sIepPHAst JHEPTeTHKA,

epa3nuyarh  SBJIECHUS (PaBHOMEPHOE H  HEPAaBHOMEPHOE MPSAMOJIMHEHHOE  JBHKCHHE,
PaBHOYCKOPEHHOE IpPSIMOJIMHEHHOE MIBHXXEHUE, CBOOOJHOE IaJeHHE TeJl, PaBHOMEPHOE
IBWKCHUE IO OKPY)KHOCTH, B3aUMOJCHCTBHE TeJ, PEaKTUBHOE IBIKCHHUE, KoJjeOaTenbHOe
IBWKEHUE (3aTyXalollMe W BBIHYXKJICHHBIE KoJeOaHMs), PE30HAHC, BOJHOBOE JIBH)KEHHE,
OTpakKEHHE 3BYyKa, NPSMOJIMHEHHOE PpaclpOoCTpaHEHHE, OTPaK€HUE M IIPEIIOMJICHHE CBETa,
IOJJHOE BHYTPEHHEE OTPaKCHHE CBETa, Pa3loKEHHE OCoro CBETa B CIEKTP U CIIOKCHHE
CIIEKTPAJbHBIX IIBETOB, IUCIIEPCUSI CBETA, ECTECTBEHHAs PaJUOAKTHBHOCTh, BO3HHKHOBCHHE
JMHEHYATOTO0 CIIEKTpa HW3IYYEHHs) MO ONHMCAHHWI0O HUX XapaKTepHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;

® Pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3NUECKHUX SBJICHHH B OKPYXKAIOIIEM MUpE (B TOM YHCIIe
¢bu3nveckne SBICHUS B IPUPOJIE: TPUIMBEI U OTJIUBBI, ABIKEHHE Mi1aHeT CONTHEYHOH CHCTEMBI,
PEaKTUBHOE JBHMIKCHUE )KHUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB )KHBOTHBIMH, 3€MJICTPSICEHHE,
celiCMMYeCKHe BOJHBI, I[yHaMH, 5XO, LIBE€Ta TeJl, ONTUYECKUE SBICHUS B IPHPOJE,
OuoJIOTHYeCcKOe ACWCTBUE BUAMMOTO, YIBTPA(HOIETOBOIO W PEHTTEHOBCKOTO W3IYYCHHUH,
€CTeCTBEHHBII PaJMOAKTUBHBIA (OH, KOCMHYECKHE Jy4YH, pPaAHMOAKTHBHOE H3IIyYCHHE
NPUPOIHBIX MHHEPAJIOB, JICHCTBUE PaAMOAKTUBHBIX M3IYYCHUH Ha OPraHU3M 4EJIOBEKa), IpU
3TOM MEPEBOAUTH IMPAKTHUECKYI0 337ayy B Y4eOHYIO, BBIJENATH CYIECTBEHHbIE CBOWCTBA
(mpu3HaKy) PpU3NUYECKUX SBICHUH;

® ONHCHIBATh U3YUYEHHBIE CBOMCTBA Tel U (PU3NYECKHE SIBICHUS, UCIONB3YS (PU3MUECKHE BETMUUHBI
(cpemHsis W MrHOBEHHAass CKOPOCTh TejJa IPH HEPAaBHOMEPHOM JBIDKEHHH, YCKOPEHHE,
nepeMeIeHue, IMyTh, YIJoBas CKOPOCThb, CWJIa TPEHHs, CWJIAa YIPYrOoCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOJHOTO MaJieHHs, BEC Tella, UMITYJIbC Tela, MMITYJIbC CHJIbI, MEXaHM4ecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsI SHEPrusl Tejla, MOJHATOr0 HaJ MOBEPXHOCTHIO 3E€MIIH,
MOTEHIMAbHAsT PHEPTUS CXKATON TPYKHUHBI, KHHETHYECKasi YHEpPIHs, ITOJHAS MEXaHH4YecKas
SHEprus, MEePUOJ M YacToTa KOJIeOAHWH, /UIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTelb IMPEeTOMJICHUS Cpeibl), MpHU OMMCAHUM IPABUIBHO TPAaKTOBATh
¢u3nYecKuif CMBICT UCIOIb3YEMbIX BETMYMH, 0003HAUEHUS U €IUHMIIbI (PU3NYECKUX BEIMYHUH,
HAXO/JUTh (POPMYIIBI, CBS3BIBAIOIINE NaHHYIO (DU3NYECKYIO BEITMYMHY C IPYTHMMHU BEIIMYMHAMU,
CTPOUTH TPAPHKH N3YUIECHHBIX 3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

® XapaKTepU30BaTh CBOMCTBA Tell, PU3UIECKUE SBICHUS M MPOIIECCHI, HCIOIB3YsI 3aKOH COXPaHEHHS
SHEPIWH, 3aKOH BCEMHUPHOTO TATOTEHWs, TIPUHIMII CYNEPHO3WIMKA  CWJI, TPUHIINI
otHocuTenpHOCTH [amunesi, 3akoHbl HpbIOTOHA, 3aKOH COXpaHEHUS HWMIYJIbCA, 3aKOHBI
OTpaKEHHsI M MPEJIOMIICHHUSI CBETa, 3aKOHBI COXPAaHEHHs 3apsIOBOIO MU MAaCCOBOTO YHCET MpU
STIEPHBIX PEAKIHSIX, IIPH ATOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €ro
MaTeMaTHYeCKOE BEIPaKCHHE;

® O0BSICHATH (PU3MUECKHE IMPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE€ W B KOHTEKCTE CHUTYaIHi
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BHISABISTH TPUIHMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH
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00BbsICHEHUE U3 2—3 JIOTMYECKUX INAroB C OMOpoW Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelaTh pacu€THhIE 337a4n (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN), UCHOJb3Ysl 3aKOHBI U
dbopMyIibl, cBs3bIBalOIMEe (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHajiu3a YCIOBHS 3ajadd
3aMuchIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOUINE WM U30BITOYHBIC JaHHbIE, BEIOUPAThH
3aKOHBI M (OPMYJbI, HEOOXOAWMBIC [UIS PEIICHUs, MPOBOAUTH pPACUYETHl M OLICHUBAThH
PEATMCTUYHOCTD MOJIYYCHHOTO 3HaUCHHs (PU3MUECKON BEIIMUHMHBI,

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PpEIIUTh MpPHU TOMOUIM (PU3UUYECKUX METOJIOB,
HCIOJIb3YSl OINKMCAaHUE MCCIEA0BAaHUSA, BBLIEIATH IMPOBEPSEMOE IPEANONIOKEHUE, OLIEHHUBATH
MPaBWJIBHOCTh TOpPSAKA MPOBEICHHS HCCIEAOBAaHUA, JeJIaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUHN U OIBITOB;

® [I[POBOJUTH OMbBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WM (U3MYECKUX CBOMCTB Tem
(u3yueHnue BTOporo 3akoHa HplOTOHa, 3aKOHAa COXpaHEHUs HSHEPrUM, 3aBUCHUMOCTh IME€pHoja
KoJICOaHUH TPYKUHHOTO MasTHUKA OT MACChl TPy3a U JKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTD
OT aMIUIATYIbl MaiblX KoJeOaHUU, MPSMOJIMHEHHOE pacIpOCTPaHEHHUE CBETA, Pa3NIOKEHUE
0enmoro cBeTa B CIEKTp, M3YYECHHE CBONCTB H300pa)K€HUS B IUIOCKOM 3€pKajle M CBOWCTB
M300paXeHUsT TpeaMeTa B COOUpAOINed JIMH3e, HAONIOJCHHWE CIUIOMIHBIX W JIMHEHYaThIX
CHEKTPOB HB3JIYYCHHS): CaMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO Habopa
000pyIOBaHUs, ONMUCHIBATH XOJI OMBITA U €T0 PE3YNIbTaThI, ((OPMYIUPOBATH BHIBOJIBI;

® [IPOBOJIUTH TPU HEOOXOAMMOCTH CEpPHIO MPSIMBIX H3MEPEHHH, ONpEAessis CpeaHee 3HaueHHUe
u3MepsieMoil BenuuMuHbI ((POKYCHOE paccTosHUE coOHparoleil JTMH3bI), 000CHOBBIBATH BHIOOP
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

® [IPOBOJIUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH C HCIIOJIb30BAHHEM MPSIMBIX
U3MepeHui (3aBUCUMOCTb IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HadalbHOM
CKOpOCTH, TIepuojJia KoJeOaHWi MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpaXkKeHHs CBETa OT yIJia MaJeHUs U yIiia MPeJoMIICHHUS OT yIJla MaJieHus): MIaHUpOBaTh
HCCIIeIOBaHKNE, CaMOCTOSATENIbHO COOMPaTh YCTAaHOBKY, (PMKCHPOBATh Pe3yJIbTaThl MOJYyYEHHOM
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHMJE TaOnMil M rpaduKoB, JeNaTh BBIBOABI IO
pe3ysibTaTaM HCCle0BaHuUS;

® [IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIMYMH (CPEAHSsI CKOPOCTh M YCKOPEHHE Tena
MPU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpEHHE CBOOOIHOTO TaJeHHs, JKECTKOCTh TPYXKHHEI,
KO?((ULUEHT TPEeHHUS CKOJbXKEHMs, MEXaHMYecKas padoTa W MOIIHOCTb, YacTOTa U INEPUOJ
KoJIe0aHUH MaTeMaTH4YecKoro M MpPY)KMHHOTO MAasTHHUKOB, ONTHYecKas cuila coOuparomieit
JMH3BI, PAAMOAKTUBHBIA (OH): IJIAHHPOBATH H3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO
YCTaHOBKY W BBINIOJHATh HM3MEPEHHS, CIEAYS TPEATIOKEHHOH WHCTPYKIIUH, BBIUYUCIIATH
3HaYCHWE BEIWYMHBI W aHAIM3UPOBATH TIOJYYCHHBIC PE3YyIbTaThl C YYETOM 3aJaHHON
MOTPELIHOCTH U3MEPEHUH;

e cOOMI0IaTh MpaBUjIa TEXHUKU 0€30M1acCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000pYyI0BaHUEM;

® pa3IM4aTh OCHOBHBIC TPH3HAKM W3YYCHHBIX (HU3MUECKUX MOJETCH: MarepHaibHas TOYKa,
a0CoOMOTHO TBEPIOE TEJO0, TOUEUHBIM HCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IJIaHEeTapHas
MOJIeNIb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOT'O $51/1pa;

® XapaKTepu30BaTh IMPHUHLIUIBI JACUCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMHCTB C
OMOpOi Ha WX OMHMCaHUs (B TOM YHUCIE: CHHJIOMETp, JATYMKU TOJOKEHHUS, PACCTOSHHS H
YCKOpEHUs, pakeTa, 5XO0JIOT, OYKH, IepHucKor, ¢(oToanmapar, ONTUYECKHE CBETOBOJIbI,
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CIIEKTPOCKOIN, JO3MMETpP, KaMepa BuibcoHa), HCMONB3ysl 3HAHUSA O CBOMCTBAX (U3MUECKUX
SABJICHUH U HEOOXOUMble (PU3MUECKHE 3aKOHOMEPHOCTH;

® [ICIIOJIB30BATh CXEMbl M CXEMaTHUYHbIE PHUCYHKM H3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX TNPUOOPOB M TEXHOJOTMYECKUX HPOLECCOB IPU PELIEHUH Yy4eOHO--
IIPAKTUYECKHX 3aJa4, ONITUYECKUE CXEMBI JUIsl IOCTPOCHUS U300paKeHUH B IJIIOCKOM 3€pKaje U
coOuparoIIe JTHH3E;

® [IPUBOANUTH IIPUMEPbI (HAXOAUTh HMH(OPMALMIO O MPHUMEPax) MPAKTHUECKOTO MCIOJIb30BaHMS
($U3NYEeCKUX 3HAHUH B MOBCEIHEBHOM KHU3HM /sl 00ecTiedeHrs: 0€30MacHOCTH pU 0OpaleHNH
¢ TpuOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHS 3J0POBBS U COOJIIOJICHHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILLEH CPELE;

® OCYILECTBIISATh MOMCK MH(POpPMALUU (HPU3NIECKOTO cofepxaHus B MHTepHETe, caMOCTOSTEIbHO
(bopMynMpys HNOUCKOBBIN 3alpoC, HAXOAUTh IYTH ONPEIENCHHs] JOCTOBEPHOCTH IOJIYYEHHOM
nH(pOpMAIUY Ha OCHOBE UMEIOIINXCS 3HAHUHN M JJOTTOJITHUTEIHHBIX UCTOYHUKOB,;

® IICTI0JIb30BATh IPU  BBIIOJHEHMM YYEOHBIX 33JaHUIl HAY4YHO--TIOMYJISAPHYIO JIUTEpaTypy
(GU3NIECKOTO COAep)KaHUs, CIPAaBOYHBIE MaTepHajbl, pecypchl ceth VHTepHeT, BIaneTh
npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHMOpMAIMM M3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

e CO3/]aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE HH(OpMaLMM U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOro COJEp:KaHus, MYyOIMYHO NPEACTaBIATh PE3yJbTaThl
IIPOEKTHOM WJIM HCCIEN0BATEIbCKON JIEATEIbHOCTH, IPU 3TOM TIPAaMOTHO HCIIOJIB30BATh
M3YYEHHBIN MOHATHIHBINA anmapar u3y4aeMoro paszaeia (pU3MKH 1 COMPOBOXKIATh BBICTYIICHHE
Ipe3eHTalMen ¢ y4éTOM 0COOEHHOCTEN ayAUTOPUHN CBEPCTHUKOB.
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