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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBICHAa HAa OCHOBE
MOJIOKEHUI U TpeOOBaHUHN K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTeIbHOM
nporpammsl, nipeactaBieHHbx B DI'OC OO0, a Takxe ¢ yaétoMm deaepabHON pabodeit mporpaMMbl
BocnuTanus u Konnenmuu npenogaBanusi yaeoHoro npeamera «dusukay.

Conepxanue mporpaMMbl 1o (U3MKE HAIMPABICHO HAa (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYalOMIMXCS W OpraHu3alMi0 U3ydeHHs (U3MKM Ha JEATEIbHOCTHOW OCHOBe. B
nporpamMMe mo (pu3MKe YyYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO MpeaMeTa B peaju3aliy TpeOoBaHUM
OI'OC OO0 x MmIaHUPYyEeMbIM JIMYHOCTHBIM M METANPEJAMETHBIM pe3yJbTaTaM OOyUYCHHUS, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHwUsI.

[Iporpamma 1o ¢pu3MKe ycTaHABIMBACT pacupeesieHre yaeOHOro MaTepraia o rojiamM o0y4eHHst
(mo knaccam), mpejiaraeT MPUMEPHYIO MOCIE0BATeIbHOCTh U3YYEHUS T€M, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[Iporpamma no ¢u3uke pazpaboTaHa C HENbIO OKa3aHHUs METOJMYECKOW MOMOIIM YYHUTENIIO B
co3/1aHKU pabouell IporpaMMel [0 Y4EOHOMY IIPEIMETY.

@duzuka SBISETCS CHUCTEMOOOPAa3yHOIIUM JJisi €CTeCTBEHHO-HAYUHBIX YYEOHBIX MpPEIMETOB,
MOCKONIbKY (DM3MUECKHE 3aKOHBI JIKaT B OCHOBE IPOIIECCOB W SBICHUM, H3y4aEMBIX XHMHEH,
ouosioruei, actpoHoMueit U pusmueckoii reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTUHY
MUpa, NPeJOCTaBIseT Hauboee sICHble 00pa3libl MPUMEHEHHS] HAYYHOIO0 METOja IO3HaHMs, TO €CTh
croco6a moyyueHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna U3 TIaBHBIX 3a/1a4 (PU3NYECKOr0 00pa30BaHUs B CTPYKTYpe O0IIero 00pa3oBaHUs COCTOUT
B (hOpMHPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTU U UHTEpEca K HayKe y 00yJarommxcs.

WN3yyenne ¢u3uku Ha 0a30BOM  YpPOBHE NPEIINOJAraeT OBJAJCHHE CIEAYIOIIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAY4YHYIO0 TPaMOTHOCTbD:

® HAy4YHO OOBSICHATH SIBJICHUS;

® OIEHUBATh U NIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

® HHTEpHPETUPOBATH JaHHBIE U UCIIOJIb30BATh HAYYHbIE JJOKA3aTEIbCTBA JIJIS TOJTyUEHUS
BBIBOJIOB.

enu uzydenust pu3uku Ha YpOBHE OCHOBHOTO 00111eT0 00pazoBaHus onpeaencHsl B Konnenmuu
npenofaBaHus yueOHoro mnpeamera «®Dusuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
®denepanny, peaau3yroNX OCHOBHbBIE 00111e00pa30BaTeIbHbIe IPOrPaMMBI, YTBEPKAEHHOH pelieHneM
Konnernn MunuctepctBa npocsemenust Poccutickoit deneparuu (mpotokon ot 3 nekadbps 2019 r. Ne
[1K-4BH).

Hean nzyyenus pU3nKu:

e TMpuOOpeTeHHEe WHTEpeca W CTPEeMJICHHUS OOYYaIoIUXCsl K HAyYHOMY H3YYEHHUIO MPHUPOBI,

pa3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTAaBICHHH O HAay4HOM MeETOJe TOo3HaHUS U  (HOPMUPOBAHHE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmupoBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3ydbTaTa H3Y4YEHHS OCHOB CTPOCHHS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue npeacTaBIeHU 0 posn (HU3UKH TSI PA3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH M TEXHOJIOTHIA;



pa3BUTHE TPEACTABIEHWH O BO3MOXHBIX cdepax Oyaymied mpodeccuoHaTbHOMI
NESTeIbHOCTH, CBS3aHHOW C (PM3MKOW, MOJArOTOBKAa K JajbHEUIIEMYy OOYYCHHIO B ITOM
HaIpaBIICHUH.

JlocTIKeHHe 3THX IieNieil mporpaMmbl 1o (pu3KMKe Ha YpOBHE OCHOBHOTO OOILEro 0OpazoBaHHS
o0ecreynBaeTcs pelieHueM CIeIyonuX 3aAay:

npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOEHHM BEIECTBAa, O MEXaHMYECKHX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHne yMEHUH OMMCHIBATh M OOBSCHATH (PU3MUECKUE SBICHHUS C WCIOIb30BAHUEM
MOJTyYCHHBIX 3HAHHIA;

OCBOCHHE METO/IOB PEIICHHUS IPOCTEHIINX PAaCUETHBIX 3aJ]au C UCIOIB30BaHUEM (PU3UIECKUX
MoJIeJIed, TBOPYECKHUX M MMPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUU HAOJIONATh NMPUPOIHBIC SIBJICHUS M BBIIOJIHATH OMBITHI, JIAOOPATOPHBIC
pabOThl W AKCHEPUMEHTAJbHBIC HCCICIOBAHUA C HCIIOJIB30BAaHHEM H3MEPHUTEIbHBIX
puOOpoB;

ocBocHHE TpUEMOB pabOThl ¢ uWHPoOpManKeHd (UIUIECKOTO COJACPIKAHUsS, BKIFOUAsS
MH(POPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (DU3MKH, aHAIN3 U KPUTHUECKOE OI[CHUBAHUE
nH(pOpMAIIHH;

3HAKOMCTBO CO cdepaMu Tpo(heCCUOHATBLHOW NCSITEILHOCTH, CBSA3aHHBIMH C (U3UKOU, H
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (PH3UUECKOM HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIVIAHE

Ha wusyuyenune ¢usuku (6a30Bbli YpOBEHb) HAa YpPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS
orBoautcs B 9 kimacce — 105 gacos (3 yaca B HeIEIO).



COJAEPKAHUE OBYYEHUA

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe naBukeHHe. MarepuanbHas To4ka. Cucrema orcu€éra. OTHOCUTEIBHOCTD
MEXaHUYECKOr0  ABW)KEHMA. PaBHOMepHOe  mpsMoiuHEWHOoe  ABMkeHue.  HepaBHoMepHOe
IpsIMOJIMHENHOE ABM>KeHUe. CpellHss 1 MTHOBEHHAsi CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHEeHHoe BkeHue. CBoOogHOe majeHue. ONbIThI
lanunes.

PaBHOMepHOE BUXKEHME 110 OKpYX)HOCTH. [lepuon u yacrora obpaenus. Jlunelinas u yriosas
cKopocTH. LleHTpocTpeMUTENIBHOE YCKOPEHHE.

IlepBbii 3akoH HprooToHa. Bropoin 3akoH Herotoma. Tperuit 3akoH Hserorona. IIpuHiun
CYIEPIO3HULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUS CKOJIBbKEHHUs, CHUJla TPEHUS IOKOf,
JpyTye BUIbl TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOpEHHE CBOOOJHOrO majeHus. JIBuxeHue
a"eT Bokpyr Coinnua. [lepBas kocmuueckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHOBecue marepuanbHOM TOUYKH. AOCONIOTHO TBEpAoe Teno. PaBHoBecue TBEPAOro Tena c
3aKpEIUIEHHON OChIO BpaleHusi. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Ttena. W3menenne wumnynbca. MMmynbe cuiibl. 3aKOH COXPaHEHHUS HMMITYJbCA.
PeakTuBHOE IBMKEHUE.

Mexanunueckas paboTa u MOIIHOCTh. PaboTa cui TSHKeCTH, ynpyrocTH, TpeHus. CBs3b SHEpruu U
pabotel. [loTeHnmanbHas SHEPTUs Tena, MOJHATOTO HAJ IMOBEPXHOCTHIO 3eMid. lloTeHnmanbHas
SHEprus cxkaTod npyxkuHbl. KuHermueckass sHeprusi. Teopema O KHUHETUYECKOH SHEPruu. 3aKoH
COXPAHEHHUS MEXaHUUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOTO ABUKEHHSI TeJIa OTHOCUTENBHO PAa3HbIX Tell OTCUETA.

2. CpaBHEeHHE TyTeH U TPACKTOPUI IBMKEHHS OJHOTO M TOTO K€ TeJla OTHOCHTEIBHO Pa3HBIX

T€Jl OTCYETA.

3. H3mMmepeHne cKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUSL.

4. W ccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHUS.

5. HaOmronenue qBuxeHMs Teja 1o OKPY>KHOCTH.

6. HaOmoneHne MexaHHMUYECKUX SBICHUH, MPOUCXOMAIINX B cucTeMe orcuéra «Temexka» mpu

€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIbHO KaOMHETa (U3UKH.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MacChl Teja U ACUCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

9. H3meHeHwue Beca Tena MpH YCKOPEHHOM JBMKECHUH.

10. ITepenaya umMmysabca Mpyu B3aMMOAECHCTBUH Tell.

11. IIpeoOpa3oBaHus SHEPTUH NIPH B3aUMOAECHCTBUH Tell.

12. CoxpaHeHue UMITyIbCa TIPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHeHue UMITyIbCa TPH a0COIIOTHO YIIPYTOM B3aWMOICHCTBHU.

14. HaGnroneHue peakTUBHOT'O JIBUKEHUS.

15. CoxpaHeHnue MeXaHUYECKOM SHEPTHH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHne MEXaHUYECKON SHEPTUH TPH JBYKCHUH TeJa 0] IEHCTBHEM TPYKUHBI.

Jlabopamopuvie pabomol u onvimol.



©Co~Ne

10.

11.

KoHcTpynpoBanue TpakTa A pa3srOoHa U JAJbHEUIIEr0 paBHOMEPHOTO JBHKEHHUs IIapUKa
HIJIN TCJIICKKU.

OrnpezenieHne CpeiHe CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUXKEHUS [IapUKa 10 HAKJIOHHOM
IIJIOCKOCTH.

OrnpenenieHne yCKOpPEHUs Tella IPU paBHOYCKOPEHHOM JIB>)KEHHMH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHU INPH PABHOYCKOPEHHOM JIBIDKCHMH 0e3
Ha4aJbHOW CKOPOCTH.

[IpoBepka runoTe3bl: eciau NPy paBHOYCKOPEHHOM JIBH)KEHUU 0€3 HaYallbHOM CKOPOCTH ITYTH
OTHOCATCSI Kak psJ HEUYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIME IIPOMEKYTKH BpPEMEHU
OJMHAKOBBI.

I/ICCHCI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O JABJICHUA.
Onpenenenre kodphuueHTa TPEHUS CKOJIBKCHHUS.

OnpeneneHne KECTKOCTU MPYKUHBI.

Omnpenenenue padoThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBMXKEHUU TeJa MO0 TOPU30HTATBHOM
MMOBEPXHOCTH.

Omnpenenenve pabOThl CHIBI YIOPYroCTH TMpU MOABEME TIpy3a C HCIOIb30BAHHEM
HEMOJIB)KHOTO U MOJBIKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Paznen 9. Mexannueckue KoJ1e0aHusI U BOJIHBI.

KonebarenpHoe paBmxeHue. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWM: TIEpUOJa, YacToTa,
amIuintyna. MatemMaTuueckuil ¥ Mpy>KUHHBIN MasTHUKU. [IpeBparienue snepruu npu KoiedaTeIbHOM
ABUXXCHHUMH.

3aryxatomue KoJjeOaHus. BreiHyxknenHole koneOaHusi. Pe3onanc. MexaHuuyeckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonbHble M monepedyHbie BONHBL. J[JIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusa. MexaHu4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u yabTpa3ByK.

Jemoncmpayuu.

1. HaGnronenue koneOaHU Tes MO 1EHCTBUEM CHUJIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xonebaHuil rpy3a Ha HUTHU U Ha IPYKUHE.

3. HabmoneHnne BBIHYKACHHBIX KOJIEOaHUI U pe30HaHCa.

4. PacnpocTpaHeHue Npoa0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

5. HabmoneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

6. AKyCTHYECKHH pe30HaHC.

Jlabopamopuvie pabomol u onsimol.

1. Onpexnenenne 4acTOTHI U TIEPUOJIA KOJIEOAHHIA MATEMAaTHUECKOTO MasiTHHKA.

2. OmnpeneneHue 4acTOThl U Iepruoa KojaeOaHHii MPYKUHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH NEpHOAA KoJeOaHHUH MOABELUIEHHOTO K HUTH Ipy3a OT JUIMHBI
HUTH.

4. WccnenoBaHue 3aBUCHMOCTH TIepro/ia KoJeOaHM MPY>KUHHOTO MasiTHUKA OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH INEpHOAA KOleOaHWW Tpy3a, MOJBEIIEHHOIO K HHUTH, OT MAacChl
rpysa.

6. ONBITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTD TEPHOAa KOJeOaHHW MPYKHHHOTO MasTHUKA OT
MAacChl Ipy3a M KECTKOCTH MPYKUHBI.

7. W3MmepeHune yckopeHHs! CBOOOIHOTO MaJCHNUS.

Pa3nesa 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.



DIEeKTPOMarHuTHOE MOJie. DJIEKTPOMarHUTHbIE BOJIHBI. (CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[IIxana 3neKTpoMarHUTHHIX BOJH. Vconb30BaHue 3JI€KTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.
DnekTpoMarauTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. M3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIEHOTO Tele(oHa.
Paznen 11. CBeToBbI€ SIBJICHUS.
JIyueBas monens cBera. Mctounuku cBera. [IpsmonnHeliHoe pacipocTpaHEeHUE CBETa. 3aTMEHHUS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.
[Ipenomiienue cBeta. 3akoH mpenomieHUs cBeTa. [lonHoe BHyTpeHHee OTpa)KEHHE CBETA.
Hcnonb30BaHre NOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xon mydeit B mua3e. OnTudeckas cucrema goroanmnapara, MUKPOCKoIa u Teieckora. ['ma3
KaK OITHYECcKasi cucreMa. bin3opyKkocTh U 1albHO30PKOCTb.
Paznoxxenue 6emoro cBera B crnekTp. OmbiTel HptoToHa. Cro)KeHHE CIEKTpPalbHBIX I[BETOB.
Jucnepcus cBeTa.
Jemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonydenue n306pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomiienune ceera.
OnTruyeckuii CBETOBO/I.
Xon ntyueit B coOuparolei aunse.
X0 nydel B pacCEeUBarolIeH JINH3E.
[Tonyuenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10 Mopens rnasa.
11. PaznoxeHue 6e10ro cBera B CIIEKTP.
12. TTony4yenne 6e10ro CBeTa MpH CIOKEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopuvie pabomsl u onsimol.
1. HUccnenoBanue 3aBUCMMOCTH yTiia OTPa)KEHUSI CBETOBOTO JIy4a OT YIJia MaJeHHUs.
2. VI3yueHue XapakTEpUCTUK U300paKEeHHS MPeMETa B IIJIOCKOM 3epKaje.
3. HccrnenoBanme 3aBUCUMOCTH yrijla TMPEJIOMJICHHS CBETOBOTO Jiyda OT yrja TaJeHus Ha
IpaHULE «BO3TyX—CTEKIIO».
4. TlomyueHue n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
5. Ompenenenue GOKYCHOTO PACCTOSHUS U ONTHYECKOM CUITBI COOUPAIOIICH JTMH3HBI.
6
7.

CoNORWDdE

OnBbITHI 1O Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
OMBITHI IO BOCTIPHUSITHIO I[BETA MTPEAMETOB MPU UX HAOIIIOJICHUH Yepe3 IBETOBBIC (DUITBTPHI.
Paznea 12. KBanToBble sIBJIeHHS.
Omnwitel Pezepdopna u mnanerapHas Moaenb atoma. Mopens aroma bopa. HMcnyckanue u
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
PannoaktuBHOCTH. Anb(da-, 6eTa- u ramma-usnydenus. CTpoeHre aTOMHOro sjpa. Hykinonnast
Mozellb aToMHOTo sigpa. M3otonbl. PagnoaktuBHble npeBpaienud. [lepuoa monypacnaga aTOMHBIX
anep.



SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsSI0BOIO M MAacCOBOTO YMCEN. DHEPrusi CBSI3U
aTOMHBIX sijiep. CBsA3b Macchl M 3HEpruu. Peakuuu cuHTe3a U JeneHus saep. VICTOYHUKH 3HEpruu
ConHua u 3B€31.

AnepHas sHepreTuka. JleicTBUS paAOaKTUBHBIX U3JIy4€HUI Ha )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrexTphl U3JIy4eHUS U TOTJIOIIECHHUS.
CrexTpsl pa3Iu4HbIX Ta30B.

CnekTtp Bomopoaa.

Hab6mronenue tpekoB B kamepe Buibcona.
Pabora cuérurka HOHU3UPYIOIUX U3TYIECHUH.

ok wpdE

Perucrparus uznydeHus mpupOIHBIX MHHEPAIOB U TIPOTYKTOB.

Jlabopamopnusie pabomot u onvimel.

1. HaGmroneHue CIUIOMIHBIX U TMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. UccnemoBaHuWe TPEKOB: HW3MEPEHHE DJHEPIHMHM YAaCTHIBI 110 TOPMO3HOMY myTH (TIO

dororpadusam).

3. H3mepeHue paaroakTUBHOTO (hoHa.

IHoBTOPHUTENBbHO-00001IAKO M MOLYJIb.

[ToBTOPUTEIIEHO--0000IIAIONUI MOMYNIb MPEAHA3HAYCH JUISI CUCTEMATHU3AlMH W OOOOIICHHUS
MPEIMETHOTO COJACPKAHHSI W OTbBITA JIEATEIHHOCTH, MPUOOPETEHHOTO NMPH HM3YUYEHUU BCETO Kypca
¢bu3MKM, a Takke s MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY SK3aMEHY MO (HU3UKE s
oOyuaromuxcsi, BHIOPABIINX ATOT y4EOHBIN MpeIMeT.

[Ipn w3ydeHNN MaHHOTO MOJIYJS PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BHJBI JICATECIHLHOCTH, HA
OCHOBE KOTOPBIX O0OECIeYMBACTCS JIOCTIDKCHHE MPEIMETHBIX W METANpPeIMETHBIX IUITAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs, (GopMHpyeTcs eCTECTBEHHOHaydHas TPaMOTHOCTh: OCBOEHHE HAayYHBIX
METOJIOB UCCIICIOBAHUS SIBICHUI MPUPOJIBI M TEXHUKH, OBJIa/ICHUE YMEHHUSIMH OOBSICHATH (PU3HUECKUe
SIBJICHUsSI, TIPUMCHSISI TIOJNydeHHBbIC 3HAHWS, pelarh 3ajadd, B TOM 4YHCIIE KAa4YeCTBCHHBIC U
AKCIIEPUMEHTAIbHBIC.

[IpuHIMIMATBEHO EATENbHOCTHBIA XapaKTep JAaHHOTO pas3felia pealn3yeTcs 3a CY€T TOro, 4To
oOyuaroluecs BBIMOJHSIOT 33/1aHNs, B KOTOPBIX UM MpeAaraercs:

Ha OCHOBE TIOJyUYEHHBIX 3HAHWW PACIIO3HABATh W HAYYHO OOBSCHATH (DU3UYECKHE SBIICHUS B
OKpY’KaroIel IpUpo/Ie U TIOBCETHEBHOM KU3HH;

UCIONIb30BaTh HAy4dHbIE METOJbl HCCIENIOBaHUS (PU3MYECKHX SBICHUH, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUCHHS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH HAyYHBIC OCHOBBI HaM0O0JIe€ BAXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTUN, HAIIpUMED,
MIPAKTUIECKOTO MCITOJIB30BAHUS PA3IMIHBIX HCTOYHHKOB YHEPTHH HA OCHOBE 3aKOHA IIPEBPAIICHHUS U
COXPAHEHUS BCEX M3BECTHBIX BUIOB DHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3HUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne QpuU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAINPABICHO HA JOCTHKCHHE

JIMYHOCTHBIX, METAIIPCIAMETHBIX U IPEIAMCETHBIX 06p830BaTeJ'IBHI)IX PE3YIbTATOB.

B pe3ynbrate uzyuenusi Gpu3NKM Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus y 00y4yaronierocs

OyayT chOpMUPOBAHEI CIEAYIONIUE TNIHOCTHBIC PE3yIbTAThI B YACTH

1) maTpruoTN4YeCKOro BOCIIUTAHUSA:

[] mposiBIeHHe WHTEpeca K HUCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOHN (u3mueckoit
HAYKU;

[] IEHHOCTHOE OTHOIIIEHHUE K JTOCTH)KEHUSIM POCCUUCKUX YUEHBIX--(DU3HUKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

[] TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B OOCYXJCHHUU OOILECTBEHHO 3HAYUMBIX M ITUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKeHUN (DU3HKY;

] 0co3HaHHE BAXXHOCTU MOPAIbHO--3TUYECKUX IIPUHLHUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

[] BOCHpHUSATHE AICTETUYECKUX KAYECTB (PU3MUECKOW HAyKW: €€ TapMOHUYHOTO TOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

[] oco3HaHUe IIECHHOCTH (pU3UYeCcKOl HAyKH KaK MOITHOTO HHCTPYMEHTA MO3HAHUS MUPa, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaKHEUILEH COCTABIISIIOLIEH KYIbTYpPHI;

[] pa3BuTHE HAYYHOH JT1I0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENBCKON e TEIbHOCTH;

5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAIBLHOTO 0JIATONOJIYYMSI:

[] oco3HaHue IEHHOCTU 0e30macHoro oOpasza KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTU MpPaBHJI O€30MaCHOIO MOBEIEHUS Ha TPAHCIOPTE, HA JOPOrax, C INEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

[ copMUPOBAaHHOCTH HaBbIKa pe(IeKCHU, TIPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
1paBa y Ipyroro 4ejoBeKa;

6) Tpya0BOro BOCIMTAHUS:

[] aKTMBHOE ydacTHE€ B PEIICHHWU NPAaKTHUYECKUX 3ajay (B paMKax CeMbH, 00pa3oBaTeNIbHOU
OpraHHu3aIfy, Topoia, Kpasi) TEXHOJOTHYECKONH U COLMaIbHONW HANpPaBIEHHOCTH, TPEOYIOMIUX B
TOM 4ucCle U GU3NYECKUX 3HAHH;

[ mHTEpeC K MPaKTHYECKOMY U3YUEHHIO Tpodeccuii, CBSI3aHHbIX ¢ (PU3HKOMH;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

[] opueHTaNMs Ha TPUMEHEHUE (U3NYECKUX 3HAHUH IS peIIeH s 3a71a4 B 00JIACTH OKPYIKaroIIei
Cpenpl, TUTAHUPOBAHMS TIOCTYNKOB M OIEHKH MX BO3MOJKHBIX TIOCIEICTBUN JUIsI OKpYXKaromien
Cpelibl;

[] oco3HaHue r1100aIbHOrO XapaKTepa 3KOJIOTUYECKUX MPOOJIeM U yTel UX pelieHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLHAIBHON U MPUPOIHOM Cpebl:

[] moTpeGHOCTh BO B3aMMOJCUCTBUH MPH BBHIMOJHEHUH UCCIIEAOBAHUA U MPOEKTOB (pH3HUecKon
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

[] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEIbHOCTD;



e [] moTpe6HOCTH B ((OPMUPOBAHUM HOBHIX 3HAHUH, B TOM 4Hciie (OPMYIHPOBATH UICH, TIOHSTHS,
TUIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;

e [] oco3HaHHE I[e(l)I/IHI/ITOB COOCTBEHHBIX 3HAHHWHM U KOMIIETEHTHOCTEH B 00JIaCTH CI)I/ISI/IKI/I;

e [] mIaHUpPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHMIA;

e [] cTpeMJIeHHWE aHATU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IIPUPOBI, 00IIECTBA U YIKOHOMHUKH, B
TOM YHCJIC C UCITOJIb30BaHUEM (PU3NUYECKUX 3HAHU;

e [] OlleHKA CBOUX JICHCTBHM ¢ YUYETOM BIMSHUS Ha OKPY KAIOIIYIO CPEy, BO3MOYKHBIX TJI00ATBbHBIX
IOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI
B pesynbrare ocBOeHUs MpOorpaMMbl o (Pr3MKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus y
oOyuarorierocst  OyayT  chOpMHpPOBaHBI ~ MeTampeIMeTHbIe  Pe3yJbTaTbl,  BKIIOYAIOIINC
[03HAaBaTEJIbHbIC YHUBEPCAIbHbBIC YIeOHbBIC ICHCTBUSA, KOMMYHHKATUBHBIC YHUBEPCAIbHbBIC YICOHbIC
NENCTBUS, pETyJIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS.

ITo3HaBaTe/1bHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue geiicTBUA:

BBISIBJIAITH M XapaKTepPHU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUI);
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCH(UKAIMKM, OCHOBAaHHS Ui 0OOOIICHUS M
CpaBHEHUS,;

BBISIBISITH 3aKOHOMEPHOCTH M INPOTHBOPEYMS B paccMaTpuBaeMbIX (akrax, AaHHBIX U
HaOJIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;

BBISIBISITH [TPUYMHHO--CIICZICTBEHHBIE CBSA3M MPU H3YYCHUU (GU3UYECKUX SBICHUH H
IPOIIECCOB, JeNaTh BBIBOJBI C HCIOJB30BAHUEM JEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKITIOYCHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEINYHH;
CaMOCTOSITENIbHO BBIOMpaTh CHOCO0 pelieHus y4deOHOW (u3MuecKkoi 3amaduu (cpaBHEHHE
HECKOJIbKUX BapHaHTOB peIICHUs, BbIOOp Hamboiee MOIXOMSIIETO C  Y4ETOM
CaMOCTOSITEITEHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBble ncciiefoBaTe/ILCKHE JeliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT ITO3HAHMS;

MIPOBOAUTH IO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIAHY OIBIT, HECIOXKHBIA (U3NUYECKUIl
HKCHEPUMEHT, HEOOJIbIIIOE HCCIIe0BaHNE (PU3MUECKOTO SBICHUS;

OLICHMBATh Ha MPUMEHMMOCTh U JOCTOBEPHOCTh HH(OpPMAIMIO, TOJYYEHHYIO B XOJE
HCCIIEA0BAHUS I DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (HOPMYIHPOBaTH 0000IIEHUS M BBIBOJIBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OMbITA, UCCIIEI0OBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEMIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATh TPENOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

IPUMEHSATh Pa3IUYHBIE METObl, MHCTPYMEHTBI M 3ampochl HpHU IOHMCKE M OTOOpe
MH(OPMAaLIUY WIN JAaHHBIX C YUETOM IMPEATIOKEHHON yueOHO! hru3nueckoi 3a1auu;
aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO pa3IMYHBIX BUIOB
1 (hopM IpeICTaBICHUS;



CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (GOpMY TpEeACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaddl  HECIOKHBIMHA CXEMaMH, JHarpaMMaMH, HWHOU
rpaduKoii ¥ UX KOMOMHAIIUSIMH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

B X0z1€ 00Cy)XaeHHs y4eOHOro MaTepHaia, pe3yabTaToB JJa0OPaTOPHBIX PabOT U MPOECKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOI TeMbI M BHICKA3bIBATh UJICH, HAIICIICHHBIC Ha
pelIeHHe 3aJa41 ¥ MOJJIepIKaHue OJIaroKenaTeIbHOCTH OOLICHHS;

COITOCTABJIATH CBOU CYXJICHUA C CYKACHUAMU APYTUX YHAaCTHUKOB JUaJiora, O6Hapy)KI/IBaTB
pa3iMYKe U CXOACTBO ITO3HIIHIA;

BBIPpAXKATh CBOKO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJINYHO MPEACTABIATH PE3YIbTAThl BBHIIOJIHEHHOTO (PM3MUECKOTO OMBITA (IKCIIEPHMEHTA,
UCCIIEIOBAHMUS, IPOCKTA);

MOHMMATh W WUCIIOJNB30BaTh MPEHMYIECTBA KOMAHIHOW W WHIUBUAYAJbHOW PaOOTHI IpU
PEILICHHN KOHKPETHON (DU3UUECKOi IPOOIIEMBI;

INpUHUMAaTh [CJIN COBMECTHOM ACATCIIBHOCTH, OpPraHU30BbLIBATH HCﬁCTBHﬂ no eé
JOCTIDKCHHUIO: PACIPEelsiTh POJH, OOCY)KAAaTh IMPOLECChl M PE3yabTaTbl COBMECTHOM
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBINIOJIHATD CBOK 4YacTh paOOThI, JOCTHIras KAueCTBEHHOTO pe3yibTara IO CBOEMY
HaIIpaBJICHHUIO U KOOPAHUHHPYS CBOU I[efICTBHﬂ C ApYIrvMMHU WICHAMU KOMAaHIbI;

OLICHUBATh KAa4eCTBO CBOEr0 BKJaga B OOIIMI HNPOJYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJdbHbIe yueOHbIE AeiiCTBUS
Camoopranmu3anus:

BBISIBJIATH MPOOJIEMBl B KM3HEHHBIX U YYEOHBIX CHUTYyalUsAX, TPEOYIOIIMX Ui peIIeHUs
(bu3NYeCKUX 3HAHUI;

OpPUEHTHUPOBATHCS B PA3JIMUYHBIX MOJAXOJAX MPUHATHS pPEIIeHUH (MHIMBHUIYaIbHOE,
MIPUHSATHE PEILIEHNUs B TpyIINe, IPUHATHE PELIEHUI Ipynoi);

CaMOCTOSITENIbHO COCTaBIIAATh QITOPUTM peIIeHUs (PU3MUECKOW 3akaud WM IJIaHa
UCCIIEIOBaHUsI C Y4YETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh Mpe/araéMble BApUaHThI PELLICHUMH;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYyalluU U IpeJylaraTh IJiaH e€ H3MEHEHNUS,

OOBSCHATh MPUYUHBI JOCTMXKEHUS (HEAOCTHXKEHHUS) pe3yibTaToOB AESTENbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCIE B XOJI BBINOJHEHHSA (U3UYECKOTO
WCCIIETOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHUBIIUXCS CUTYaAI[UH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3y/bTaTa LENH U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO APYTOro 4eJI0BEKa B XO/€ CIIOpa WU AUCKYCCUU HAa HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpYyroro;

MpU3HABaTh CBOE MPaBO Ha OIMIMOKY NP pelieHuH GU3NYECKUX 3a/1a4 WM B YTBEPIKIECHUAX
Ha Hay4YHbIE TEMBI ¥ TAKOE XKE MPABO IPYIroro.



INPEAMETHBIE PE3YJIBTATbBI
K xoHIy 00yueHus B 9 kjiacce npeMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JJOJKHBI OTPaXaThb

c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

UCIOJIb30BaTh  IOHATUSA: CcHUCTEMa OTcuéra, MaTepuaibHas TOYKa, TpaeKTOpus,
OTHOCUTEJIBHOCTh MEXaHMUYECKOro JABMXKEHMs, aedopmanus (ympyras, IUlacTUYecKas),
TpPEeHUe, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M NEpPerpy3kH, LEHTP TSKECTH,
a0COMIOTHO TBEPLOE TEJNO, LEHTP TSDKECTH TBEPIOrO Tella, PAaBHOBECHE, MEXaHHUECKHE
KosieOaHUs U BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, IIKAJA
JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAbHO30PKOCTh, CIIEKTPBl UCITYCKAHUS U
HOTJIOIIEHUs, anb(a-, 0eTa- U raMMa-u3Iy4eHus, U30TOIbI, SAepHast SHEPreTUKaA;
pa3nuyath sBJICHUSA (paBHOMEPHOE UM HEpPaBHOMEPHOE NPSIMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MNPSAMOJIMHEHHOE [BHXEHHE, CBOOOJHOE MaJeHHUE Tel, PaBHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJl, p€aKTUBHOE JABM)KEHUE, KosieOaTeIbHOE
JBIDKEHUE (3aTyXarollhe W BBIHY)XICHHBIC KOJeOaHWUs), PE30HAHC, BOJIHOBOE JBI)KCHUE,
OTpa)KeHHE 3BYKa, MPSMOJUHEHHOE paclpoCTpaHEHHE, OTPAKEHUE U MPEJIOMIIEHUE CBETa,
[IOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, pa3joKeHHe OEeJIoro CBeTa B CIEKTP U CIOXKEHHE
CIEKTPAJIbHBIX I[BETOB, TUCIIEPCHUs CBETA, €CTECTBEHHAs PAIMOAKTUBHOCTb, BOSHUKHOBEHUE
JIMHENYaToro CrnekTpa M3JydyeHHUs) MO0 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh NMPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBICHUI B OKpY’KaIOIIeM MUpPE (B TOM
qucie (pu3nyecKue ABJICHUs B IPUPOJIe: PUINBLI U OTJIUBBI, ABMKeHHE Tu1aHeT CoJIHeYHOM
CHCTEMbI, PEaKTUBHOE JABMKCHHME XMBBIX OPIaHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSACEHNE, CECMUYECKUE BOJIHBI, I[yHaMH, 3X0, L[BETA T€Jl, ONTUUYECKHUE SIBJICHUS B
IpUpoJe, OMOIOrHYecKoe NEHCTBHE BUIMMOIO, YJIbTPAa(UOIETOBOIO U PEHTIEHOBCKOTO
U3IYyYeHUH, €CTECTBEHHBIH pagMOaKTHUBHBIA (OH, KOCMHUYECKHE Iy4H, PaJUOAKTUBHOE
U3JIydE€HUE TPUPOJHBIX MHUHEPAJIOB, NEHCTBUE PAAVOAKTUBHBIX WM3JIyYEHHUH HA OpPraHHU3M
4yeloBeKa), IMpPH OSTOM NEPEeBOAUTH MPAKTUYECKYIO0 3ajadyy B Yy4eOHYI0, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI;

ONKCHIBATh M3YyYEHHBIE CBOMCTBA Tel U (U3NYECKUE SIBJICHMS, HUCIONIb3Yys (hU3MUecKHe
BEJIMYMHBI (CpedHssi U MIHOBEHHas CKOpPOCTb Tejla NpPHU HEPAaBHOMEPHOM JBH)KECHUHU,
YCKOpPEHHE, NEPEMEIIECHUE, ITyTh, YII0Basi CKOPOCTb, CUJIa TPEHUs, CUJIa YIPYTOCTH, CHJIa
TSKECTH, YCKOpPEHHE CBOOOJHOIO MAJCHUs, BEC Tella, MMIIYJbC Tella, UMITYJIbC CHIIBI,
MexaHuueckas paboTa W MOUIHOCTb, IMOTEHIMAlbHAs JHEPIrusl Tejla, MOJHSATOTO Haj
MTOBEPXHOCTHIO 36MJIM, IOTEHIIMAIbHASI SHEPTUs CKATOM MPYKUHBI, KHHETHYECKAasl SHEPrus,
MOJTHAsI MEXaHWYecKas YHeprus, Nepuo] U yacToTa KosieOaHui, TMHA BOJIHBI, TPOMKOCTh
3BYKa U BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTeib MPEJIOMIICHHS CpeJibl), IPU ONMUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3NYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, O0O3HAuYeHUs U
€IMHULIBI PU3NYECKUX BETMYHMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (DU3HUECKYIO
BEIMYMHY C JPYIMMU BEJIWYMHAMH, CTPOUTh TpaUKH HU3YYEHHBIX 3aBUCHUMOCTEH
(U3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBa TeJ, (U3UYECKUE SIBICHHS M TMPOLECCHl, UCHOIb3ys 3aKOH
COXPAHEHHs DHEPIUH, 3aKOH BCEMHUPHOIO TITOTEHMs, MNPUHIMI CYNEPIIO3ULUN CHJI,
MPUHLMIT OTHOCUTENbHOCTU ['anmunes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHHUs UMIIYJbCa,
3aKOHBI OTPa)KEHUS U IMPEIOMJIEHHUSI CBETa, 3aKOHBI COXPAHEHHs 3apsiIOBOr0 M MaccOBOTO
quceNl NMPH SAEPHBIX PEAKIMAX, NMPH 3TOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMHChIBaTh €70 MATEMaTUUYECKOE BBIPAKEHHUE;



OOBSICHATH (PU3UUECKUE MPOLIECCH U CBOWCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CHTyalui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATh HNPUYMHHO--CIEJCTBEHHBIE CBSI3H,
CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKHUX LIaroB C OMOpPOi Ha 2—3 M3y4EHHBIX CBOWCTBA
(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHOB UITM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a/ayd (ONUpPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHMIl), UCIOJIb3YS
3aKOHBI U ()OPMYJIBI, CBSI3BIBAOIINE (PU3HUECKUE BETUYMHBI: HA OCHOBE aHAJM3a YCIOBHS
3aJ]auy 3aMMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOIINE WIM U30bITOUHBIE JaHHbIE,
BbIOMpPATh 3aKOHbI U (OPMYINbI, HEOOXOAMMBIE MAJS pEIIeHUs, MPOBOAUTH pacuy€Tbl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYCHHOTO 3HAYCHUS (PU3NIECKON BETUUMHBL;
pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOLIM (PU3MYECKHX METOJIOB,
UCIIOJIb3YSl ONIMCAHUE MCCIIEI0OBaHMs, BBIIEIAThH IPOBEPSEMOE IIPENII0NI0KEHNUE, OLIEHUBATh
MPaBUIBLHOCTH MOPSAKA MPOBEACHUS HCCIEIOBAHUSA, JI€IaTh BBIBOJBI, HHTEPIPETHPOBATD
pe3yabTaThl HAOIIOAEHUN U OIIBITOB;

MIPOBOJIUTH OMBITHI 110 HAOIIOCHUIO (PU3UYECKUX SIBICHUH WM (PU3HMUECKUX CBOMCTB TeI
(u3ydeHue BToporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPTHH, 3aBUCUMOCTh IIepHoia
KOoJIeOaHWH TIPYKHMHHOTO MAasTHUKa OT MAacCchl TIpy3a U JKECTKOCTH TPYXKHHBI U
HE3aBHCUMOCTh OT aMIUIMTYAbl MaJlblX KoJIeOaHWM, NpSMOJMHENHOE pacnpoCTpaHEeHUe
CBETa, pa3jioKeHUe OEJoro cBeTa B CIEKTP, U3yYEHHE CBOMCTB M300pa)KeHUs B IUIOCKOM
3epKaJie U CBOMCTB N300paXKeHUs IpeAMeTa B COOMparoLIe IMH3e, Ha0JII0JeHHE CIIOLIHBIX
U JIMHEHNYaThIX CIEKTPOB M3JIY4YEHHUS): CAMOCTOSTEIBHO CcOOUpaTh YCTAHOBKY U3
M30BITOYHOTO Habopa o00OpyIOBaHMSA, ONHCHIBATH XOJ[ OINbBITA M €ro pe3yJbTaThl,
(hopMyIIMPOBATH BEIBOJIBI;

IIPOBOAUTH IIPU HEOOXOAUMOCTH CEPUIO IPSIMBIX U3MEPEHUH, OIIPEIENsis CpeHEE 3HAUCHUE
u3MepsieMoil BenuuuHbl ((POKYCHOE pacCTOsSHUE COOMparoiel JHH3bI), O0OOCHOBBIBATH
BbIOOp criocoba nu3MepeHus (M3MEepUTEIbLHOTo Mpruodopa);

IIPOBOJIUTH UCCIIEI0BAHHUE 3aBUCUMOCTEN (PM3NUECKUX BEIUYHMH C UCIOIb30BAHUEM MPSIMbIX
U3MEpeHu (3aBUCUMOCTh IYTH OT BPEMEHU IpPH PABHOYCKOPEHHOM JIBWXKEHHU 0e3
Ha4YaJIbHOM CKOPOCTH, Mepuojia KojJeOaHU MaTeMaTHYecKoro MasiTHUKA OT JJIUHBI HUTH,
3aBUCUMOCTH YIJa OTPaXKCHUs CBeTa OT yIVla MaJEHUS M yIJla MPEeJIOMJIEHHS OT yIJa
NajieHus): IUIAHUPOBaTh  HCCIEJOBAaHUE, CaMOCTOSATENILHO COOMpaTh  YCTAHOBKY,
(buKCUpOBaTh pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH B BHJIE TaOIHIL
1 TpauKOB, AeNaTh BBIBOJBI IO pe3yJIbTaTaM HCCIEI0BAHNUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMUYUH (CPEAHSAs CKOPOCTh U YCKOPEHHE
Tela MpU PaBHOYCKOPEHHOM [IBUKEHUH, YCKOPEHHE CBOOOJHOrO MNaJEHUs, KECTKOCTh
MPYXUHBI, KO3()PUIIMEHT TPEHUS CKOJIBKEHUS, MeXaHn4eckasi paboTa 1 MOUIHOCTb, YaCcTOTa
U Tepuo] KojeOaHUl MaTeMaTH4ecKOro M MPYKHMHHOTO MAasTHUKOB, ONTHYECKas Cuia
coOupatomield JUH3bL, paJAUOAKTHBHBIN (OH): IJIAHMPOBATH M3MEPEHMs, CcOoOUpaTh
SKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY U BBINOJIHATH HM3MEPEHMs], CIeAysd NpeUI0KeHHON
WHCTPYKIINH, BBIYUCIISITh 3HAYCHNE BEIMYNHBI U aHAITM3UPOBATH TIOTYYCHHBIE PE3YIIbTATHI C
Y4€TOM 3aJJaHHOU MTOTPELIHOCTH U3MEPECHU;

co0IroAaTh MpaBuiia TEXHUKU 0€30M1acCHOCTH IIPU paboTe ¢ 1ab0paTOpHBIM 000PYI0BaHHUEM;
pa3nuyaTh OCHOBHBIE MPH3HAKU M3YYEHHBIX (PU3MUYECKHUX MOJIEJei: MaTepuanbHas TOUKa,
abCOMIOTHO TBEPAOE TENIO, TOUCUHBIH MCTOYHHMK CBETa, JIyd, TOHKAas JIMH3A, IJIaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOT'O $51/1pa;

XapaKTepu30BaTh MPUHIIUIIEI AEHCTBHS U3yYEHHBIX MPHUOOPOB M TEXHUUECKUX YCTPOUCTB ¢
OIOpPOM Ha MX ONMUCAHMS (B TOM YHCIE: CIUIOMETP, JaTYMKH MOJOKEHHS, PACCTOSIHUSA U



YCKOPEHHUs, paKeTa, 3XO0JIO0T, OYKM, IEpUCKOI, (QoToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETpP, KaMmepa BuibcoHa), uConb3ys 3HaHUSA O CBOMCTBax (pU3MUECKUX
SABJICHUI U HEOOXOMMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHMYECKUX YCTPOWCTB,
M3MEPUTENBHBIX HIPUOOPOB M TEXHOJOTMYECKMX IIPOLIECCOB IPH PEIIEHUH Y4eOHO--
IPAKTUYECKUX 3a/a4, ONTHYECKUE CXEMbl JJIsl MOCTPOEHUS M300pakeHUH B IUIOCKOM
3epKajie u coOuparoIei JINH3e;

IPUBOAUTH NpUMeEpbl  (HAXOOUTh UHGPOpPMALMIO O [pUMepax) MPaKTHUECKOro
UCTOJb30BaHUST (PU3MUYECKMX 3HAHUH B TIOBCEAHEBHOM JKM3HM JUIsI OOECIEYEeHHUs
0€30MacHOCTH MpU O0paICHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU yCTPONCTBAMHU, COXPAaHEHHUS
3JI0pOBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOI'0 MOBEICHUS B OKpYXKarolIel cpere;
OCYWIECTBIATh MOWCK HWHpopManuu  (QHU3MUECKOro cojepxkaHus B  HHTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYNUPYs TIOMCKOBBIM 3ampoc, HAaXOAUTh IIYTH OIpEAEIeHus
JOCTOBEPHOCTH  IOJIyYEHHOHM MH(OpPMAlMM Ha OCHOBE MMEIOLIMXCA 3HAaHUM U
JIOTIOJIHUTEIBHBIX HCTOYHHUKOB;

UCIOJb30BaTh IPH BBINOJHEHUM Y4YEOHBIX 3aJlaHMi Hay4dHO--IIONMYJSPHYIO JIUTEparypy
(bu3NIEeCKOTO CONepKaHUs, CIPaBOYHBIC MaTepUaNbl, pecypchl cetu MHTepHeT, BiajeTb
npuéMamMH KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(GOpPMALMK U3 OJHOM 3HAKOBOU
CUCTEMBI B IpYTYIO;

co3JlaBaTb COOCTBEHHBIE MMCbMEHHBIC U YCTHBIE COOOLIEHMS HAa OCHOBE MH(OpPMaLUM U3
HECKOJIbKUX MCTOUHUKOB (PU3NYECKOTO COJCpPKAHUSA, TyOIUYHO MPEJICTABIIATh PE3YIbTaThl
IIPOEKTHOM WJIM HCCIEAOBATENIBCKOM NEATEIBHOCTH, IPU 3TOM T'PAMOTHO HCIIOJIb30BAThH
W3Y4YECHHBI MOHATUMHBIM amnmapaT H3y4aeMmoro pasjena (U3MKM M CONPOBOXKIATh
BBICTYIIJICHHE TIPE3EeHTAalMe! ¢ yuéTOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne ni/m P Konrpouabnsie IIpakrnyeckue (1p )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 9 bu6mmoreka [IOK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B % 24
SAIMORIeHCTBHC TeT https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUT 6 bubmorexa HOK
' P https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 39
Paznen 2. Mexanndeckne Ko1e0aHusl U BOJIHBI
bu6nmoreka [JOK
2.1 M o 9
CXAHITICCIHE KOACHAHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 9
CHAHITICCRNE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 18

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI

3.1

3J'ICKTpOMaFHI/ITHOC IIOJICE 1
OJICKTPOMAarHuTHBIC BOJIHBL

6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

Pa3nen 4. CBeToBbIE IBJICHUSA

4.1 3aKO0HBI pPacIpPOCTPAHEHHUI CBETA 9 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3BI ¥ oNTHYECKHUE TPUOOPHI 6 https://m.edsoo.ru/7f41adab
4.3 Pasioxenue Oenoro ceera B CIIEKT 3 bubmorexa HOK
' p https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 18
Pa3gen 5. KBaHTOBBIE AIBJICHUS
51 Hcnyckanue U MoriomeHue cBeTa arToMOM 3 bubmmorexa [IOK
' y B https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTIO siIpa 9 bubmorexa [JOK
' p AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
) s
53 /ICPHPIC PCaritiit d https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 21
Pa3nea 6. IloBTopuTtebHO-000011aI0IIM I MOYJIb
6.1 IToBTOpenue u 0600IIEHNE COJIEPIKAHUS 3 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 105



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

9 KJIACC

Ne ni/n

Tema ypoka

IHOYPOYHOE IINTAHUPOBAHHUE

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

MexaHn4eckoe JIBUKEHUE.
MarepuanbHas Touka. Cucrema
orcyeTa. OTHOCUTEIBHOCTh
MEXAaHUYCCKOI'O ABUXKCHU

MexaHn4ecKoe IBMKEHHE.
MarepuanpHas Touka. Cucrema
orcyeta. OTHOCUTEILHOCTD
MCEXAaHNYCCKOI'O IBUXKCHUA

MexaHn4ecKoe JBHKEHHUE.
MaTCpI/IaJ'ILHaSI Touka. Cucrema
orcuera. OTHOCUTEIHHOCTD
MEXaHHUYCCKOI'o IBMKCHUA

PaBHOMEpHOE NIPAMOJIMHEWHOE

JABHKCHUC. HepaBHOMCpHOe
HpﬁMOJ’IHHCI’IHOG JABUKCHUC.

CpCI[HSISI 1 MI'HOBCHHAasA CKOPOCTH

PaBHOMEpHOE ITPAMOIMHEWHOE
nsuxeHue. HepasBHomepHoOe
MIPSIMOJIMHEVHOE JBUYKEHUE.

Cpe;[Hsm U MI'HOBCHHAA CKOPOCTb

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ad19a



https://m.edsoo.ru/ff0ad19a

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBmxeHue. HepaBHomepHoe
HPSAMOJIMHEHHOE IBI)KEHUE.
CpenHsis 1 MTHOBEHHas CKOPOCTh

[IpssmonunenHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenune. CkopocTh
NPSAMOJIMHEITHOTO
PaBHOYCKOPEHHOTO JIBHKEHUS.
I'paduk ckopoctu. JlabopaTopHas
paborta "OnpeneneHye yCKOpeHus
TeNa MpU paBHOYCKOPEHHOM
JBUKCHHH 110 HAKJIOHHOW
IJI0CKOCTH"

bubmuoreka [{OK
https://m.edsoo.ru/ff0ad8d4

[Ipamonuneitnoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenue. CkopocThb
MIPSMOJIMHENHOTO
PaBHOYCKOPEHHOT'O JABM)KEHUS.
I'padux ckopocTH.

[IpssmonunenHoe
PaBHOYCKOPEHHOE JIBUKEHUE.
VYckopenue. CkopocTh
IIPSMOJIMHEMHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux cxopoctH.

10

CBo0Ooguoe magenne teir. OIbITH
I'amnines



https://m.edsoo.ru/ff0ad8d4

11

CBo6omauoe nageaue tei. OTbIThI
Ianunes

12

13

14

15

16

17

CBo6omauoe nageaue teii. OTbIThI
Tanmunes

PaBHOMEpHOE IBUKEHUE TIO
okpyxHocTu. [lepuon u yactora
obOparmenus. JInHeitHas U yrioBas
ckopocTH. LleHTpocTpemurenbHoe
yCKOpEeHue

PaBHOMepHOE IBHKEHUE TIO
okpyxHocTu. [lepuon u yactora
oOpartenus. JIuneitHas u yrimonas
ckopoctu. LlenTpocTpemuTensHoe
yCKOpEeHue

PaBHOMEpHOE IBUKEHUE 11O
oKkpy>kHoCTH. [lepron u yacrora
oOpamienus. JIuneiHas u yriaosas
ckopoctu. LleHTpocTpemuTenbHoe
YCKOpEHHUE

Ilepssriit 3akoH Hbrorona. Bextop
cunsl. Bropoii 3akoH HeroToHa.
PaBHOelicTBYIOIIAA cHIla
Ilepssriit 3akoH Herorona. Bextop

cuisl. Bropoii 3akoH HeroToHa.
PaBHOelicTBYIOIIAA cHita

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ael76

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ae612

18

Ilepseriit 3akoH HeroToHa. Bextop
cuibl. Bropoii 3akoH HeroToHa.
PaBHoxelicTByIOILIAs CHIIa



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

19

Tpernii 3akoH HproTOHA.
Cynepno3unus cui. Pemenue
3a/1a4 Ha IPUMEHEHUE 3aKOHOB
HeroTona

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ae982

20

Tpernii 3akoH HproTOHA.
Cynepno3uuus cuil. Perenue
3aJa4 Ha IPUMEHEHUE 3aKOHOB
HeroTona

21

Tpernii 3akoH HproTOHA.
Cynepno3unus cuil. Perenue
3a/1a4 Ha IPUMEHEHHE 3aKOHOB
Hprorona

22

Cuiia TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTCHHUS.

YckopeHue cBOOOIHOTO TMaICHUS.

Ypoxk-kordepenuus "/[Bmxenue
TEJ BOKPYT TPAaBUTAI[HOHHOTO
nenTpa (ConHeyHas cucteMa).
[Nanaktukn"

bubnunoreka LIOK
https://m.edsoo.ru/ff0af044

23

CuJia TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTCHHUS.

YckopeHue cBOOOIHOTO MaIeHHS.

24

25

26

CuJia TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTCHHUS.

YckopeHre cBOOOTHOTO TaICHHUS.

[IepBas kocMHuueckas CKOPOCTb.
HesecoMocTs u neperpysku

[IepBas kocMHuueckas CKOPOCTb.
HesecomocTs u neperpysku

bubmuoreka [{OK
https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c

27

[IepBas kocMHu4eckasi CKOPOCTb.
HesecomocTs 1 nneperpysku

28

29

30

KonTtponpHas pabora o Teme
"MexaHN4YeCcKOe ABUKEHIE.
Bsaumonetictsue Ten"

O000111eHrEe U cUCTEMAaTU3ALIS I10
TeMe "MexaHnyecKoe IBUKECHHUE.
Bsaumonetictsue Ten"

O00011IeHNE U CUCTEMATU3ALIUS 110
TeMe "MeXxaHnyecKoe IBUKECHHUE.
BzaunmonerictBue Ten"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b06ec

31

32

HNmnynec Tena. UMimynbsc CUitbL.
3aKOH COXpaHEHMsI UMITYJIbCA.
Yupyroe u Heynpyroe
B3auMoJeiicTBue. Penenue 3anaqy
1o TeMe "3aKOH COXpaHEHUs
ummyisca'

Pemenue 3amau no teMe "3akoH
COXpaHEHHUs uMIyJnca'

bubmuoreka [IOK
https://m.edsoo.ru/ffOb07fa

33

34

35

Pemenne 3amaa mo teme "3akoH
COXpaHEHHUs uMIyJbca'
VYpok-koHpepenuus "PeakTuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"

VYpok-koHdpepenuus "PeakTuBHoe
JBUKEHHE B IPUPOJAE U TEXHUKE"

36

Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

37

[TorennmaneHas 3HEPrHUsL.
Kunernueckas sueprus. Teopema
0 KMHETUYECKON SHEPTUU

38

[TorennmanesHas 3HEPrHUsL.
Kunernueckas sneprus. Teopema
0 KHHETUYECKOU SHEPTUU

39

40

[ToTeHumanbHas SHEPrUs.
Kunernueckas sneprus. Teopema
0 KMHETUYECKON YHEPTHUH

3aKoH COXpaHCHHA DHEPTHUH B
MCXAaHHUKEC

41

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHKe

42

43

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

KonebarenbHoe IBUKEHUE U €r0o
XapaKTEpUCTHKU. 3aTyXaroUIue
KosiebaHus. BeiHyX1eHHbIE
koseOaHus. PezoHanc.
MareMaTndecKkuil ¥ NpyKUHHBIA
MmasiTHUKU. [IpeBparnienne sHeprun
IIPU MEXaHUYECKUX KOJIEOaHUSIX

bubmmoreka IIOK
https://m.edsoo.ru/ff0b1858

44

45

Pe3onanc. MartemMaTndueckuil u
MPY>KWUHHBIA MasTHUKH.
IIpeBpatienue 3HEpruu npu
MeXaHNYECKHX KOJIeOaHUAX

Pesonanc. MaremaTudecku u
MPY>KUHHBIA MAasITHUKH.



https://m.edsoo.ru/ff0b1858

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOoJeOaHUsAX

46

JlaGopaTtopHnast pabora
«OmnpeneneHue 4acTOThl U
nepuo/ia KoJeOaHui MpyKMHHOTO
MasiTHUKa»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

47

48

OrmpezerneHne 4acToThl U IIepuo/a
KOJICOAHUH MPYKUHHOTO MasTHUKA
[IpeBparieHye 3Hepruu npu
MEXaHHUYECKUX KOJIeOaHHsIX

49

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
Y TIOTIEPEYHbIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ff0b21fe

50

51

52

53

Mexaunueckue Boinabl. CBOWCTBA
MeXaHn4ecKuX BOJIH. [IponosibHbIE
Y TIOTIEPEYHBIE BOJTHBI

Mexaunueckue BoiaHbl. CBOMCTBA
MeXaHU4eCcKHUX BOJIH. [IponosbHbIE
Y TIOTIEPEYHBIE BOJTHBI

3Byk. Pacnipoctpanenue n
oTpakeHHe 3ByKa. [ poMKOCTb
3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

3Byk. Pacnipoctpanenue n
OoTpakeHHe 3ByKa. [ poMKoCTb
3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

54

3Byk. Pactipoctpanenue u
oTpakeHue 3BykKa. [ poMKOCTb
3BYKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC

55

Ypok-koHpepenmus "YapTpazByk
U uH(pa3ByK B IPUPOJIE U
TeXHUKe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b23ca

56

57

58

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B IPUPOJIE U
TexHuKe"

[ToaroToBka K KOHTPOJIBHOM
pabore

KonTponbhas pabota no Teme
"3aKOHBI COXPAHEHMUSI.
Mexannueckue koneOaHus u
BOJIHBI"

59

O0001eHre U cCUCTEMATU3ALIS 10
TeMe "3aKOHBI COXPAHEHHS.
Mexanuueckne KoaebaHus u
BOJIHBI"

60

O00011eHNe U CUCTEMATU3ALIS 10
TeMe "3aKOHbI COXPAHEHHUS.
MexaHndeckue KojaeOaHus u
BOJIHBI"

61

DJIEKTPOMArHuTHOE MOJIE.
DJEeKTPOMarHUTHBIC BOJTHBI.
CBolicTBa AJIEKTPOMAarHUTHBIX
BOJTH

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2abe



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b2abe

62

DNIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMAarHUTHBIC BOJTHBI.
CBolicTBa 2JIEKTPOMArHUTHBIX
BOJIH

63

DIeKTPOMArHuTHOE TOJIE.
DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMArHUTHBIX
BOJIH

64

Ypoxk-koudepennus "Lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonn3oBanne
3JICKTPOMArHUTHBIX BOJIH IS
COTOBOM CBsI3U"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2fe6

65

Ypoxk-koudepennus "Llkana
3JI€KTpOMaFHI/ITHI)IX BOJIH.
Hcnonn3oBanne
AIEKTPOMArHUTHBIX BOJIH IS
COTOBO#1 cBs3K"

66

67

68

69

DneKTpOMarHuTHas Mpupo/ia
CcBeTa.

DneKTpOMarHuTHas MPUpo/Ia
cBera. CkopocTh cBeTa. BomHOBBIE
CBOIICTBA CBETA.

DJNeKTpOMarHuTHas mpupojaa
cBera. CkopocTh cBeTa. BonHOBBIE
CBOMCTBA CBETA.

DneKTpOMarHuTHas Mpupo/ia
cBera. CkopocTh cBeTa. BomHoBBIE
CBOICTBA CBETA.

bubnuoreka [{OK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0

70

71

72

Hcrounnku cBera.
[Ipamonuneitnoe

pacnpocTpaHeHHe cBeTa. 3aTMEHUs

Counna u JIyHel. 3aKoH
OTpa)KEHHUS CBeTa. 3epKaja.
Pemenue 3agau Ha npuMeHEHUE
3aKOHA OTPAXKEHUS CBETA

3epkana. Pemenue 3amad Ha
MIPUMEHEHNE 3aKOHA OTPAKCHUS
cBeTa

3epkaina. Pemenue 3agau Ha
NPUMEHEHHE 3aKOHA OTPaKEHHUSI
CBETa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b3658

73

[Ipenomnenue cera. 3akoH
npesiomienus ceera. [lomnoe
BHYTpPEHHEE OTPAKEHUE CBETA.
Hcnonb30BaHue MOIHOTO
BHYTPEHHET0 OTPaXXECHUs B
ONTUYECKHUX CBETOBOAAX

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3aea

74

[TonHOE BHYTpEHHEE OTpakeHue
cBeta. Mcronp30BaHue MOJHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJIaX

75

ITonHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcronp30BaHHE TOJTHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIaX

76

Ypok-koHpepeHIus
"M cop30BaHue IIOJIHOTO



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3aea

BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBSI3b"

7

Ypok-koHpepeHuus
"Hcnonap30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

78

79

80

81

82

Pemenue 3amau

JIun3bl. OnITHYECKas CHJIA JIMH3BIL.
[TocTpoenne n300pakeHuii B
nuH3ax. JlaboparopHas pabota
"Onpeneneane HOKYCHOTO
PACCTOSIHUS U ONITUYECKOM CHITBI
cobuparomiei TuH3b1"

JIun3sl. OnTHYecKas cuiia JUH3BL.
[Toctpoenue nzo0pakeHuii B
JMH3aX.

JIun3sl. OnTHyeckas cuiia JMH3BL.
[Toctpoenue nzo0pakeHuii B
JMH3aX.

VYpok-koHpepennus "OnTuueckue
JauH30BbIe Tpubops!". I'na3 kak
ONTHUYECKAsI CUCTEMA. 3PEHUE.
JedexTs! 3penust.

bubmuoreka [{OK
https://m.edsoo.ru/ff0b3f2c

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcOa7e

83

I'mas xak onTudueckas cucreMa.
3penue. [ledekTsl 3peHus.

84

Pemenue 3amau



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0c0a7e

85

86

87

88

89

Pasnoxxenue 6enoro cBera B
criektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaJbHbIX IIBETOB.
Hucnepcus cera. Ypok-
npakTukyM "BoJjiHOBBIE CBOMCTBA
CBETa: IUCIIEPCHs], UHTEPPEPEHITUS
u nudpakmus”

Pasnosxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTPaIbHBIX I[BETOB.
Hucniepcus ceera.

Paznoxenue 6enoro cBera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTPaIbHBIX I[BETOB.
Hucnepcus ceTta.

OmnsiTel Pesepdopna n
IJIaHeTapHast MOJEIb aTOMA.
IToctynatel bopa. Monens aroma
bopa. Hcnyckanue u norioleHue
cBeTa aToMoM. KBaHTBHI.
JInHelyaTele CIIEKTPBI

I/ICHYCKaHI/Ie " MOTJIONICHHUE CBCTA

atomoM. KBanTel. JInHeiuaTeie
CIIEKTPBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c12a8

90

Hcnyckanue u MOrJIonieHue cBeTa
atomoM. KBanTrl. JInneiiuaTeie
CIIEKTPBI

91

PamnoakTUBHOCTE U €€ BUIILIL.
Ctpoenune aToOMHOTO sipa.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c1672

Hyxnonnas mozens.
PanuoakTuBHbBIE pEBpaILCHNUS.
N3oTtonbl

92

PannoakTUBHOCTE U €€ BUIIBIL.
CtpoeHue aTOMHOTO si1pa.
Hyxnonnas mozens.
PanroakTuBHBIE TPEBpaALICHUS.
H3oToms!

93

94

95

96

PannoaktuBHBIC TpEeBpaIeHUsI.
M3oTonsl

Ilepuon nonypacnana. Ypok-
koH(pepeHnus "PaguoakTuBHBIC
U3JIyYCHHS B IPUPOJIE, MEIUIIMHE,
TexHuke"

VYpok-koHpepeHus
"PannoakTUBHBIE U3TYyYEHUS B
IIPUPOJIE, MENNULINHE, TEXHUKE"

Pemenue 3amau

97

Snepuble peakiuu. 3aKOHBI
COXpaHEHHUs 3apsAJ0BOrO U
MacCcOBOI'0 YHCEJ. DHEPrusl CBS3U
aTOMHBIX sa1ep. CBsi3b Macchl U
sHepruu. Peakiuu cunresa n
nenenus sanaep. Uctounukn
sHeprun CoJHIa U 3BE3]

bubmmoteka IIOK
https://m.edsoo.ru/ffOc1c58

98

PeaKHI/II/I CHHTE3a U JCJICHUA AOEP.

Wctounuku sHeprun ConHIa 1
3BE3]



https://m.edsoo.ru/ff0c1c58

99 Pemenue 3amau 1

KoHnTponbHas pabota 1o teme 1
100 "DJIeKTPOMarHuTHOE TOJIE.

DNEKTPOMArHUTHBIE BOJTHBI.

KBanrtoBrie sBicHu"

O00011eHre U cUcTEMATU3aMs 10 1
101 TeMe "DJIEeKTPOMArHUTHOE TOJIE.

DNEKTPOMArHUTHBIE BOJTHBI.

KBanrtoBrie sBicHus"

O060011IeHNE U CUCTEMATU3AIUS 10 1
102 TeMe "DIEeKTPOMArHuTHOE IO0JIE.

DIIEeKTPOMAarHUTHBIC BOJIHBI.

KBanrtoBrie saBicHus"

1 bubmuoreka [IOK
103 IToBTOpEHME, 000OIIIEHHE.
P B https://m.edsoo.ru/ff0c2e82
104 [ToBTOpenue, o6o0IIEHNE.
105 [ToBTOpeHue, 06o01IIEeHNE.
OBIIEE KOJIMYECTBO YACOB I10 105

I[TPOT'PAMME



https://m.edsoo.ru/ff0c2e82

YYEBHO-METOJMYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

[Meppimkun A.B. ®usuka. 9 kmacc [Tekcr] : yueOnuk / Anexcanap BacumbeBuu, E. M.
I'yrauk ; A. B. Ileppimikun, E. M. I'ytauk. - 5-¢ m3ganume. - Mocksa : [lpoda, 2018.
(Haknagnast Ne33)
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