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IHHOACHUTEJIbBHAA 3AIIUCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOMN 00pa30BaTEIbHOM
nporpammsl, npezacrasieHHbix B PI'OC OO0, a takxke ¢ yuétoMm ¢enepaabHON pabodel mporpaMmmbl
BocniuTanus v KoHuenuu npenogaBanus yueOHoro npeamera « Ousukay.

Copnepxanue mporpamMmbl 1o (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHUE E€CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIMXCSI M OpraHu3alMio W3ydeHHs (U3MKU Ha JeATelIbHOCTHOH ocHOBe. B
nporpamMme 1o (pU3UKe YUUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO MpeaMeTa B pealn3alud TpeOoBaHUN
®I'OC OOO k mIaHUpPyEeMBIM JTUYHOCTHBIM M METAlpeAMETHBIM pe3ylibTaTaM OOY4eHHs, a TakkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHUsI.

NHHOBAMOHHOCTH NMPOrpaMMbl COCTOUT B HCIIOJIb30BAaHHUH COBPEMEHHOTO 0O0OpYIOBaHUS
nenrpa «Touka pocray

dusnka SBIAETCS CHCTEMOOOPA3YIOIIMM JUIl E€CTECTBEHHOHAYYHBIX Y4YEOHBIX TNPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JISKAT B OCHOBE IPOLECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, acTpoHOMHEH U PU3NUECKO reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KAPTHHY
MUpa, MPEIOCTaBIsIET Hauboee sicCHbIe 00pa3Ibl MPUMEHEHHsI HAyYHOTO METOJa MO3HAHMs, TO €CTh
crioco0a MoJy4eHHs JOCTOBEPHBIX 3HAHUHN O MHpE.

OpHa U3 TIaBHBIX 337124 GU3NYECKOTO 00pa3oBaHMsI B CTPYKType 001Iero 00pa3oBaHus COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH M HHTEpeca K HayKe y 00yUalomuXcsl.

W3yuenne ¢u3uku Ha 0a30BOM YpOBHE TpEANOIaraeT OBJaJCHHE CIEAYIOIIUMHI
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSCHATH SIBICHUS;

® OIICHMBATh U IOHUMATh OCOOCHHOCTU HAYYHOTO HUCCIICIOBAHMUS;

® UHTEPHPETHPOBATh JaHHBIE M HCIOJIB30BaTh HAy4HbIE JIOKa3aTeIbCTBA JUIs
MOJTyYECHHUS BBIBOJIOB.

lenn w3ydyeHuss (UMK Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUsI OMpeAeNeHbl B
Konnenuuu mnpenonaBanusi yueOHoro mnpenmera «®Pusumka» B 00pa3oBaTeIbHBIX OpraHU3AUIX
Poccuiickoit ~ ®Dexepanuu, peanu3yOIIMX  OCHOBHbIE  00IIeoOpa3oBaTeNbHBIE  MPOTPAMMBI,
yIBepkaAEHHON pemenneM Kousmernn MunucrepctBa npocsenieHus Poccuiickoit ®Denepanmu
(mpotoxon ot 3 nexadbps 2019 r. Ne [IK4BH).

Hean u3yyenus pusuku:

e npuoOpeTeHHEe MHTEpeca M CTPEMJICHUS OOy4aromMXCs K HayYHOMY HM3Y4YEHHIO MPUPOJIBL,

pa3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TNPEACTABICHUA O HAaydyHOM MeToJe TMO3HaHus U  (OpMHUpOBaHUE
MCCIIEZI0BATENILCKOTO OTHOIICHUS K OKPY)KAIOILIUM SIBIICHUSIM;

e (opMuUpOBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa H3y4eHHS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupOBaHME NPEICTABICHUN O POJIM (PU3UKH Ul PA3BUTUS APYIMX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJOTHH;

e pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHaATbHON
NEeSITEFHOCTH, CBS3aHHOW C (DM3HMKOW, TMOArOTOBKA K JalbHEHUIIEMy OOYYEHUIO B ITOM
HaIpaBJICHUU.

JlocTIbKeHHe 3TUX IIeNieil mporpaMMel 1Mo (U3MKEe Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs

o0ecrieynBaeTcsi pelIeHueM CIeaYIONINX 3a1a4:



e npuoOpereHHE 3HAHUH O TUCKPETHOM CTPOEHUH BEIECTBA, O MEXAHWYECKHUX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSAX;

e npuoOpeTeHHEe YMEHHUIl ONMHUCHIBATh U OOBACHATH (PU3UUECKUE SBICHHS C MCIOJIH30BAHUEM
[IOJIy4CHHBIX 3HAHUM;

® OCBOGHHME METOJIOB PELICHUS MPOCTEHUIINX pacuéTHBIX 3a]au C UCIIOJIb30BaHUEM (PU3MUECKIX
MoO/IeNIel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® Dpa3BUTHE yMEHUI HaOMIONATh MPUPOJHBIC SIBICHHS M BBIIOJIHATH OMBITHI, JIAOOPATOPHBIE
paboOTBl W SKCHEPUMEHTAJbHbIE MCCIEIOBAHUSA C MCIIOJIb30BAaHHEM M3MEPHUTEIbHBIX
npubopoB;

e ocBoeHHE MpUEMOB paboTel ¢ wuHMopManmend (U3NIECKOTO COJICp)KaHUs, BKIIOYAs
MH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUSAX (PU3MKH, aHAIM3 M KPUTUUYECKOE OLICHUBAHHE
uHpOpMaINu;

® 3HAKOMCTBO cO cdepamu MpodhecCHOHAIBHON NeATeNILHOCTH, CBS3aHHBIMU C (U3UKOW, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHHUSIX (PH3UUECKOM HAYKH.

Ha wusyuenme ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHHA

otBoauTCA B 9 Kiacce — 102 gaca (3 gaca B Heeio).

[Ipemyaraemselii B mporpamMme 1o (u3uKe mnepeueHb Ja0opaTOpPHBIX pabOT M OMBITOB HOCUT
PEKOMEHATENbHbII XapaKTep, YUUTENb JIeaeT BEIOOP MPOBEACHHS JTAOOPATOPHBIX PadOT U OMBITOB C
yu€TOM HMHIUBUAYAJIBHBIX OCOOEHHOCTEH OOYy4arolmuXcsi, CHUCKA AKCIEPHUMEHTANbHBIX 3aJlaHH,
IpeJUlaraéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 10 (PU3HKE.



COJAEPXAHUE OBYYEHUA

Mexannyeckue siBJICHHUA.

MexaHnueckoe IBiKeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENFHOCTH MEXaHHYECKOTO
JBWKeHNs. PaBHOMepHOe mpsIMONMMHEHHOEe IBWKeHHe. HepaBHOMepHOe mpsiMoiuHEHHOe apwxkeHue. Cpenusas u
MI'HOBEHHAs! CKOPOCTb TeJla IPH HEPABHOMEPHOM JIBH)KECHHH.

Yckopenne. PaBHOycKOpeHHOE MpsiMonnHEiTHOe nBmkeHne. CBoOoHOE mageHue. OmbiTer ["ammes.

PaBHOMepHOE ABmXEeHHE 1O OKpyxXHOcTH. [lepmon n wactora oOpamieHws. JIuHeiiHas M yrioBasi CKOPOCTH.
LlenTpOoCcTpeMUTENBHOE YCKOPEHHE.

Ilepser1it 3axoH Herotona. Bropoii 3akon HetoTona. Tpernii 3axoH Herorona. IIpuHIMn cynepno3uinuu Cuil.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMS: cuiia TPEHHs CKOJBXKEHWsI, CHJIa TPEHHS ITOKOS, APYTHe BHIbI
TPEHMSI.

Cunna TSDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpeHHE cBOOOTHOrO IMajeHHs. J[BrKeHHe IIaHeT BOKpPYT
Comnnna. IlepBast kocMudeckas ckopocTs. HeBeCOMOCTB U EpErpys3Ku.

PaBHOBecue MaTtepuaibHON TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Tena C 3aKperyIEHHOH
ocblo BpameHus. MomenT cuitsl. LleHTp TspkecTn.

Nmnynse Tena. 3menenne nmmyinbsca. mimynbe cntbl. 3aKoH COXpaHeHNs! UMITYyIIbca. PeakTuBHOE JBIDKEHUE.

Mexanunueckas pabora ¥ MOUIHOCTb. Pabora cum TspKecTH, ynpyrocTH, TpeHus. CBsi3p dHEprum M paboThl
[oreHnmanpHas SHEpPrust Tena, MOAHATOrO HAaJ IMOBEPXHOCTBHIO 3eMiIH. [loTeHImanbHas HEPrusl CKAaTOW HPYKHUHBI
Kunernueckas sneprus. Teopema o KHHETHUECKOH SHEPriH. 3aKOH COXPAaHEHUSI MEXaHMYECKON SHEPTHH.

Hemoncmpayuu.

Habmonenne MexaHn4ecKoro IBM)KEHHS TeJla OTHOCHTEIILHO pa3HbIX Tel OTCUYETA.

CpaBHEHHE ITyTeH U TPAEKTOPUI IBMKEHHUS OJTHOTO U TOT'O K€ TeJla OTHOCHTENBHO Pa3HBIX TEJ OTCUETA.

W3mepenne ckOpoCTH U YCKOPEHHUS MPSIMOJIMHEIHOTO JABHKEHUSL.

HccenenoBanne Npu3HAKOB PABHOYCKOPEHHOT'O IBHXKEHHSI.

Habmonenue aBrKeHUs Telna 1Mo OKPYKHOCTH.

HaGmonenne MexaHWYecKWX SIBICHHMH, NPOUCXOMSNMX B cHcTeMe orcuéra «Tenmexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBI)KEHHH OTHOCUTEJIBHO KabuHeTa (pr3nku.

7. 3aBHCHMOCTH YCKOPEHHS TeJla OT MaccChl Tella U ISHCTBYIOIIEH Ha HEro CHJIbL.

8. Halumonenue paBeHCcTBa CHIT TIPH B3aUMOACHCTBUH Tedl.

9. N3meHeHwue Beca Tena IpH yCKOPEHHOM JIBH)KECHHH.

10. INepemavya UMITyNbCa TIPH B3aUMOJICHCTBUH TEII.

11. TIpeoOpa3zoBaHust SHEPTHH TPH B3aNMOACHCTBUH TeJl.

12. CoxpaHeHHE UMIYJIbCA IIPH HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHHE UMIYIIbCA MIPU aOCOIIOTHO YIIPYTOM B3aWMO/ICHCTBHH.

14. HabmroneHne peakTHBHOTO ABHKEHUSL.

15. CoxpaHeHHE MEXaHHYECKOH YHEPTHH IIPH CBOOOIHOM TaJCHUH.

16. CoxpaHeHHE MEXaHUYECKOW PHEPTHH MPH ABWKECHUN TeNa MO/ ACHCTBUEM MIPYKHUHBL.

Jlabopamopnsvie pabomut u onvimol.

1. KoHcTpyupoBaHue TpaKkTa ISl pa3roHa U TATBHEHINET0 paBHOMEPHOTO ABIKCHUS IITAPUKA WITH TEICKKH.

2. Omnpenenenne cpeaHeii CKOPOCTH CKONBXKEHUS OpycKa MITH JBIDKSHUS IIapHKa 10 HAKIIOHHOHN IIJIOCKOCTH.

3. Onpenenenne ycKOpeHHs Tejla P PaBHOYCKOPEHHOM JBIDKEHHN 10 HAKJIOHHOM TJIOCKOCTH.

4. HccnenoBaHWe 3aBHCHMOCTH ITyTH OT BpPEMEHHM NP PaBHOYCKOPEHHOM JBW)KEHMHM 0€3 HadalbHON

CKOpPOCTH.

ITpoBepka TUIOTE3BI: €ciy MIPHU PAaBHOYCKOPEHHOM JIBI)KEHMM 0€3 HadaJbHOW CKOPOCTH ITyTH OTHOCSTCS

KaK psJl HEeYETHBIX YHCETI, TO COOTBETCTBYIOIINE IPOMEKYTKHA BPEMEHH OJIMHAKOBBEI.

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JTaBJICHUSI.

Onpenenenne ko3 uIrieHTa TpEHNS CKOIBKEHHS.

Onpenenenne KECTKOCTH Py KHHBI.

Onpenenenne pabOThI CHIIBI TPEHHS IPH PABHOMEPHOM JIBI)KEHUH Tejla IT0 TOPU30HTAIBHON ITOBEPXHOCTH.

10. Ompenenenrie pabOTBHI CHIIBI YIPYTOCTH TIPH TOXBEME Tpy3a C HCHOIB30BAHWEM HENOABIKHOIO H
TIOABIYKHOTO OJIOKOB.

11. V3yueHue 3aKOHa COXpaHEHHS DHEPTHH.

ok wNeRE
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Paznen 9. Mexanuyeckue Kojie0aHus U BOJHBI.
KomnebarensHoe nBmkeHue. (OCHOBHBIC XapaKTEPUCTHKH KOJNCOAHWH: MEPUON, YacTOTa, aMILUIUTY/a.
MaTeMaTHYeCKUid U IPYKUHHBIA MasTHUKH. [IpeBpalienre SHepriuy IpH KoaeOaTeIFHOM JBIKCHIN.
3aryxarommue KonmeOaHus. BwIHYKIcHHBICe KoneOanus. Pesonanc. Mexanudeckne BonHBL CBoiicTBa
MEXaHWYEeCKUX BONH. [IpojoibHBEIE W TONEpeYHbIC BONHEL JIIMHA BONHBEI W CKOPOCTh €€ pPAacIpOCTPAHCHUS.
Mexanuueckue BOJIHBI B TBEPJOM Tell€, CEICMUYECKHUE BOJIHBI.
3Byk. ['poMKOCTE 3ByKa 1 BBICOTa ToHA. OTpakeHne 3ByKa. HPpa3BYK U yIbTPa3BYK.
Hemoncmpayuu.
Habnronenue koneGanuid Te MO ACHCTBUEM CHITHI TSDKECTH M CHITBI YIIPYTOCTH.
Habnronenue konebanuii Tpy3a Ha HUTH U HA TPYKUHE.
HabnroeHue BEIHY K ICHHBIX KOJIeOaHUH U pe3oHaHca.
PacnipocrpaHeHyie MpoAOIBHBIX U TIOMIEPEYHBIX BOJH (HA MOJICIH).
HabnromeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTEHIL.
AKYCTHYECKHI PE30HAHC.
Jabopamopnsvie pabomut u onvimol.
OmnpeeseHre YacTOTHI ¥ epUoia KoJIeOaHW MaTeMaTHICCKOTO MasTHHKA.

oukwnNeE

OmnpenenieHre 4acToOThl M IEpHo/ia KoJIeOaHui IPyKMHHOTO MasTHHKA.

HccnenoBanne 3aBUCUMOCTH ITEpHOAA KOJIeOaHU [TOBEIEHHOI0 K HUTH I'py3a OT JAJIMHBI HUTH.
HccenenoBanne 3aBUCHMOCTH MTEpHOAA KOJIeOaHNH MPYKUHHOI'O MasTHUKA OT Macchl Ipy3a.

ITpoBepka He3aBUCUMOCTH ITeproAa KojeOaHuii rpy3a, IOABEIICHHOTO K HUTH, OT Macchl Ipy3a.

OnBITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh NIEpHO/a KOIEOaHUH NPYKHHHOTO MasiTHUKA OT Macchl Tpy3a U
XKECTKOCTU IPY>KUHBL

7. M3mepenune yckopeHHs: CBOOOIHOTO HaICHNUSI.

Pazgen 10. DiekTpoMarauTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE TIojie. ODJEeKTPOMAarHWTHbIE BOJNHBL CBOWCTBa 3JEKTPOMAarHuMTHBIX BOJdH. Illkanma

S

3JIEKTPOMAarHUTHBIX BOJH. Vcronb30BaHuE 2JEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKOpocTh cBeTa. BorHOBBIC CBOICTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBa AIIEKTPOMATrHUTHBIX BOJIH.
2. BomHOBBIC CBOIMCTBA CBETA.
Jlabopamopusvie pabomut u onvimol.
1. H3zyuyeHme CBOWCTB 3JICKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOMIBLHOTO Teae(OoHa.
Pazgen 11. CBeToBBIE SIBJIEHHS.
JlyueBast monens cBeta. Mcrounuku cBeta. IlpsimonunHeliHoe pacrpocTpaHeHue cBeta. 3atMeHus ConHLa U
Jlynbl. Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.
[Ipenomnienne cBera. 3akoH mpenomiieHus: cBera. [lomHoe BHyTpeHHee oTpaxkeHue cBera. lcmonmp3oBaHue
[OJIHOTO BHYTPEHHETO OTPAYKEHUSI B ONITUYECKUX CBETOBOJIAX.
Jlurza. Xox mydedt B mme3ze. Omnrtmueckas cucrema (oroammapara, MHKPOCKOMAa W Teneckoma. [nma3 kak
onTHYecKas cucrema. bin3opykocTs U 1adbHO30PKOCTb.
Pasnmoxxenne 6emoro cBera B criektp. OnbITel HetoToHa. CloKeHHE CIIEKTPATBHEIX IIBETOB. J{ucmepcus ceera.
Hemoncmpayuu.
[IpsiMmonuHeitHOE pacpocTpaHEHHE CBETA.
OrtpaxkeHue cBeTa.
[Mony4uenne n300pakeHUH B TIIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKaJax.
[Ipenomiienue caera.
OnTu4ecKuii CBETOBOI.
Xox mydelt B cobuparornieit JIMH3e.
Xon ydelt B pacCenBarolLIe JIMH3E.
[Mony4ueHne n300pakeHUH ¢ TOMOIIBIO JIUH3.
. Ilpwatmn nefictBus oroanmapara, MUKPOCKOIIA U TEIIECKOIA.
10. Mogens rimasa.
11. PasnoxeHue OEOro CBETa B CIICKTP.
12. TMomydenue OEIOro cBeTa MPH CIOKEHUH CBETA PAa3HBIX IIBETOB.
Jabopamopnsie pabomut u onvimol.
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1. HCCJ’IGHOB&HI/IG 3aBUCHUMOCTH YI'JIa OTPaXCHUA CBETOBOI'O JIy4a OT yTIJia IMaJICHUA.

N

N3yueHne XxapaKTepUCTHK N300paXKeHSI TTPEMETa B TUIOCKOM 3epKalie.
UccnenoBanue 3aBUCUMOCTH yIila MPEJIOMJIEHUS! CBETOBOIO Jiyda OT yrjla NaJCeHUsl Ha FPAHULIE «BO3IYyX—
CTEKJIO».
[Mony4yenne n300pakeHUH C MTOMOIIBI0 COOMPAIONICH JTHH3HL.
Omnpenenerne GOKYCHOTO PACCTOSHHS U ONTHYCCKON CHITBI COOMPAFOIICH JTHH3BL.
OMBITHI TIO Pa3IIOKEHHIO OEJIOr0 CBETA B CICKT.
OMBITHI IO BOCIIPHUATHIO I[BETA TIPEAMETOB MIPH X HAOIIOACHUH Yepe3 IIBETOBBIC (PIUITBTPHL.
Pa3ueJ1 12. KBaHTOBBIE SIBJICHHS.
OmsiTel Pesepdopna u mranerapHas Moaenb atoma. Momenb atoma bopa. Mcnyckanue u IMOTJIOMICHUE CBETA
aromoM. KBaHTbI. JIuHeiuaThie CIEKTPBI.

Nowubs

PammoaktrBHOCTE. Anb(a, Oera- u raMma-u3nydeHust. CTpoeHHEe aTOMHOTO siipa. HykiIoHHAst MOZIelTb aTOMHOT'O
simpa. M3ororel. PagroakTuBHEIEC ipeBpateHus. [lepuo;y moirypaciaga aTOMHBIX SIep.

SnepHble peakyy. 3aKOHBI COXPAHEHUS 3aPSI0BOTO M MACCOBOT'O YUCEN. DHEPTHS CBA3M aTOMHBIX sifiep. CBs3b
MAacchl ¥ dHepruu. Peaknmu cuaTesa u fAencHus suep. Vicrounnku 3ueprun ConHna u 3BE3,

SAnepnas sHepreTuka. JleWCTBUS palOAKTUBHBIX U3TYICHUN HA KUBBIC OPTAaHU3MBIL.

Hemoncmpayuu.

CIeKTpHI H3ITYYSHUSI U TIOTIIOIICHHS.

CIeKTpHI pa3IUYHBIX Ta30B.

CnekTp BOAOPOA.

Habnronenue TpekoB B kamepe BuibcoHa.

Pabora cuérurnka MOHU3UPYIOMIUX H3ITYdCHHMH.

Perucrparus u3mydeHus IPUPOTHBIX MUHEPAJIOB U TIPOTYKTOB.

./Iaﬂopamopubte padomul u onvimel.

1. HabmromeHWe CIUTONIHBIX W THHEHYATHIX CIICKTPOB M3ITyICHHUS.

2. HccrenoBanue TPeKOB: U3MEPEHUE YJHEPTUN YACTHIIHI IO TOPMO3HOMY ITyTH (110 poTorpadusim).

3. H3mepeHne pagroakTHBHOTO (poHA.

IHoBTOPHTENBHO-00001A10 1M1 MOAYJIb.

[ToBTOPUTENHHO-0000IAOIIAN MOIYTh TPEAHA3HAYCH IS CHCTEMATH3aIlMd W OOOOIICHUS MPEAMETHOIO
COJIEpKAHUS U OITBITA ICATEIBHOCTH, IPUOOPETEHHOTO MIPH U3YYEHUH BCETO Kypca (PM3UKH, a TaK¥Ke ISl IIOATOTOBKH K
OCHOBHOMY TOCYIapCTBCHHOMY 3K3aMeHY M0 (PU3HKE ISl 00YJIAFOIIUXCS, BRIOPABIIINX STOT YICOHBIN MPEIMET.

[pu n3ydeHnn TaHHOTO MOAYITS PEaTU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI JSSITEIFHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTCsl JOCTIKCHHE TPEAMETHBIX W METAIIPEIMETHBIX TUTAHUPYEMBIX PE3YIIETaTOB 00y4YeHWHs, ()OPMHUPYETC

oukwNeE

CCTCCTBCHHOHAYYHAas1 T'PpaMOTHOCTb: OCBOCHHUC HAYYHBIX MCTOHNOB HCCICAOBAHUA SIBIICHUI npupoabl W TCEXHHUKH,
OBJIAICHUC YMCHUAMU 00BICHATE (1)I/IBI/I‘IGCKI/IG SIBJICHUS, NPUMCHSIA ITOJTYYCHHBIC 3HAHUWS, PCHIATh 3aJa4i, B TOM YUCIIC
Ka4CCTBCHHBIC U SKCICPUMCHTAJIbHBIC.
HpI/IHIII/IHI/IaJ'H)HO HCHTCHLHOCTHHﬁ XapaKTep AaHHOIro pa3jciia pealnu3yeTcCsa 3a Ccuér TOro, 4to O6y‘laIOHII/IeCFI
BBITIOJIHAIOT 3aJlaHUsl, B KOTOPBIX UM NPpCAJIaracTcs:
Ha OCHOBC MOJYYCHHbIX 3HAHUUI pacrio3HaBaTb U HAYYHO 00BACHATE (bHBH‘ICCKI/Ie SIBJICHUA B Opr)KaIOHICﬁ mnpupoac u
HOBCC,HHGBHOﬁ JKHU3HU;
HCIOJIb30BAaTh HAYYHBIC MCTOAbI HCCICAOBAHUA (1)I/IBI/I‘IGCKI/IX HBHeHHﬁ, B TOM 4YHUCJIC JIsI IPOBCPKU THUIOTC3 H
MOTYYCHUS TCOPCTUYCCKUX BBIBOAOB,
O00BICHITE HAay4YHbIC OCHOBbLI HanOoJIee BaKHBIX ,HOCTI/I)KGHI/Iﬁ COBPCMCHHbBIX TeXHOHOFHﬁ, HAIlpuMep, NPpakTUICCKOro
HCIOJIb30BaHUA PAa3JIMIHbIX HCTOYHUKOB SHEPIrK HAa OCHOBC 3dKOHA MPEBPALICHUA U COXPAHCHHNA BCCX N3BCCTHBIX
BUJIOB DHCPI'UH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHMSI ¢ ucnoJib3oBanueM 000pyA0BaHusI 00pPa30BaTeJbHOr0 LeHTPa
«Touxka pocra»

W3ydenne (u3MKu HAa ypOBHE OCHOBHOIO OOLIErO OOpa3OBaHUs HAMPABJICHO HA NOCTH)KCHHE JTHYHOCTHBIX,
MeTanpeAMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.

B pesynbrate m3ydeHust puznkm Ha YpOBHE OCHOBHOrO oOmiero oopas3oBaHusi y oOydaromerocst OymyT
copMHUPOBAHBI CIIETYIOIINE TUYHOCTHBIC PE3YJIbTAThI B YACTH:



e 1) naTpHOTHYECKOr0 BOCIIHTAHUS:

®  — MIPOSIBJIICHHE MHTEpECa K HCTOPHH U COBPEMEHHOMY COCTOSTHHIO POCCHUHCKON (hH3MUYECKON HAYKH;

e  — [IGHHOCTHOE OTHOIICHHUE K JOCTIKCHUSIM POCCHHCKHX Y4EHBIX-(HU3HKOB;

e  2) rpa)IaHCKOI0 M JyXOBHO-HPABCTBCHHOI0 BOCIIMTAHMS

® — IOTOBHOCTh K aKTHBHOMY Y4acTHIO B OOCY)KICHHH OOIIECTBEHHO 3HAYMMBIX M 3THUECKUX MPOOIIEM, CBSI3aHHBIX
C IPaKTUYECKUM PUMEHEHNEM JIOCTIKEHUH (QU3HKN;

o — OCO3HAHHUEC BAXKHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIUIIOB B ACATCIIBHOCTH y‘léHOFO;

e 3)3CTeTMYECKOro BOCIIMTAHUSA:

o — BOCIIPUATHEC SCTCTUICCKUX KAYCCTB (l)PI3I/I‘IGCKOI>i HAyKH: eé TapMOHHUYHOI'O MOCTPOCHUS, CTPOrOCTU, TOYHOCTH,
JJAKOHNYHOCTH,

¢ 4) HeHHOCTH HAYYHOI'0 IO3HAHMS:

e — OCO3HaHWE LEHHOCTH (DM3UUECKOH HAyKW KaK MOIIHOTO HWHCTPYMEHTA IO3HAHMS MHUpPA, OCHOBBI PAa3BHUTHS
TEXHOJIOTUH, BayKHENUIIEN COCTABISIONIEH KYIbTYPHI;

e  — pa3BUTHE HAYYHOH JIIOO03HATEILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON A TEINEHOCTH;

e 5) ¢popmMupoBaHus KyJAbTYPbI 310POBbSl M IMOLHMOHAIBLHOIO 0JIarONOJIyYH:

® — OCO3HAaHHWE [[EHHOCTH 0€301MacHOro odpasa >KU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE, BaKHOCTH ITPABUI
0e30MacHOr0 IOBEJCHUSI Ha TPAHCIIOPTE, Ha J0porax, C D3JEKTPUYECKUM M TEIUIOBBIM O00OpYIOBaHHEM B
JIOMAIIHUX YCIOBUSIX;

e — chopmupoBaHHOCTH HaBBIKAa peIeKCHH, IPU3HAHUE CBOETO NpaBa Ha OMIMOKY M TAaKOro K€ MpaBa y JApPYyroro
YEII0BEKA;

e 6) TPyAOBOrO BOCHIUTAHUS:

® — aKTHBHOE y4acTHE B PEIICHWH NMPAKTHYECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTEIbHON OpraHM3alii, ropoja,
Kpast) TEXHOJIOTUYECKON U COLIMAIEHON HAaNPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE M (PU3NUECKUX 3HAHWH;

®  — MHTEpEeC K NMPAKTUIECKOMY M3y4eHHIO Ipodeccuii, CBA3aHHBIX ¢ (HU3UKO;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHUSA:

e — OpHEHTalys Ha NpPUMEHEHHE (U3WYECKHMX 3HAHWK MUl PeIleHHS 3ahad B O0JAcTH OKpY’Karomled Cpeasbl,
ITAHUPOBAHMA MOCTYIIKOB M OLIEHKU X BO3MOXKHBIX TIOCJIEACTBUMN ATl OKPYKAIOLIEH Cpeabl;

e  — OCO3HaHHE INI00ATBLHOTO XapaKTepa SKOJIOrMIECKUX MPOOJIeM U ITyTeH UX peleHNS;

e §8) apanTanuy K M3MEHAIOIMMMCS YCJIOBUAM COLHAJIBHON M IPHPOJAHOI Cpeabl:

e — OTpPeOHOCTH BO B3aMMOJICHCTBHUHU IIPH BHITOJHEHUH MCCIEI0BAaHUI U MPOEKTOB (PU3MUECKON HAIPaBJICHHOCTH,
OTKPBITOCTh ONBITY U 3HAHUSAM JIPYI'HX;

° — HOBBIIICHUC YPOBHA CBOCH KOMIIETCHTHOCTH YCpe3 NPAKTUICCKYIO NCATCIIbHOCTD,

° - HOTpC6HOCTI> B (bOpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHCIIC (bOpMyJII/IpOBaTI) UICH, IIOHATHA, THUIIOTEC3bI O
(1)I/I3I/I‘IGCKI/IX 00BEKTaX U SIBJICHUSAX

° — OCO3HaHHe I[G(bI/IHI/ITOB COOCTBEHHBIX 3HAHWM K KOMIIETEHTHOCTEH B 001aCTH (i)I/I3I/IKI/I;

o — INIAHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6pCTeHI/II/I HOBBIX (1)I/I3I/I‘JGCKI/IX 3HaHPII>i;

o — CTPEMJICHHUC AHAJIU3UPOBATH U BBIABJIATH B3aUMOCBA3U NPHUPOILIL, O6HI€CTB3 U 3KOHOMHKH, B TOM YHCIIC C

HCIIOJIB30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHPII>i;
° — OICHKa CBOUX IleﬁCTBI/Iﬁ C y‘léTOM BJIMSAHUA HA OKPYKAKOLIYIO CPEAY, BO3MOXKHBIX rI100aIbHBIX HOCJICZ[CTBI/Iﬁ.

METAINIPEAMETHBIE PE3YJIbTATBI
B pesynbrare ocBOeHUs IporpaMMBbI 110 (PM3UKE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus y 0Oydaromerocs
OynyT chopMHpOBaHBI MeTalpeIMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE [TO3HABATEIbHBIC YHHBEpCAIbHBIE ydeOHbIE
JICWCTBYS, KOMMYHHKaTHBHBIC YHUBEPCAIbHbIC YdeOHbIE NEHCTBHS, PETYIATHBHBIE YHUBEPCAIbHBIC YeOHbIE TEHCTBHYS.

Ilo3naBaTebHBIC YHUBEPCATbHBIEC yYeOHbIE AeiiCTBUS

ba3zoBble JJornyeckue aeicTBUM:
®  BBIABIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKN OOBEKTOB (SBICHUH );
®  YCTaHABJIWMBATH CYIICCTBCHHEIN MTPU3HAK KJIACCH(DUKAIINH, OCHOBAHMS JJIsi 000OIICHHS U CPABHCHUS,
®  BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pAcCMaTpUBaeMBbIX (pakTaxX, MAHHBIX W HaOIIONCHIAX,
OTHOCSIITUXCS K (PU3UICCKUM SIBIICHUSIM;



BbIABJIATHL HNPUIUMHHO-CIICACTBCHHLIC CBA3U IIPU HU3YYCHUU (1)I/IBI/I‘IGCKI/IX SBIICHUHA H mponeccoB, ACIaTb
BbIBOJIbI C HCHOJB30BAHUCM JACAYKTHUBHBIX W HWHAYKTHBHBIX yMO3aKJ'IIO‘IGHPII>i, BbIJIBUT'aTh THIIOTEC3bI O
B3aNMOCBA3AX (1)I/I3I/I"IGCKI/IX BCJINYUH,;

CaMOCTOATCIIbHO BI)IGI/IpaTB crioco6 peuicHusd y‘IGGHOﬁ (1)PI3I/I‘IGCKOI>1 3agadu (CpaBHeHI/IG HCCKOJIBKHNX
BAapHUAHTOB PCILICHUA, BI)I60p Hanbolee noaxoasAmero ¢ y‘léTOM CaMOCTOATCIBHO BBIICIICHHBIX KpI/ITCpI/IeB).

ba3oBble ncciaenoBaTeIbCKHeE A€HCTBHA:

HCIOJIb30BATh BOIIPOCHI KaK I/ICCJIGHOB&TCJH)CKI/Iﬁ HWHCTPYMCHT IIO3HAHUS;

IpoBOAUTL IO CAMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECIIOXKHBIN (1)1431/1‘1601(14171 OKCIICPUMCHT,
HeOOJIbIIIOe HUCCICA0OBAHUC (1)I/I3I/I‘IGCKOFO SIBJICHUA,

OLICHMBATh Ha MPUMCHHUMOCTb U JOCTOBCPHOCTbH I/IH(bOpMaIII/IIO, MOJMYYCHHYIO B XOAC HUCCICAOBAHUA HIIN
OKCIICPUMCHTA,

CaMOCTOATCIIbHO (l)OpMyJ'H/IpOBaTL O606HICHI/IH 1 BBIBOJBI IO PE3YyJIbTaTaM HpOBeHéHHOFO Ha6J'IIOZ[eHI/IH,
OIIbITa, UCCIICAOBAHMUA,

MPOrHO3UpOBATH BO3MOKHOC naaneﬁmee pa3BuTHC (1)I/I3I/I‘IGCKI/IX mpoueccoB, a TaKKE BbIABUI'aTb
MPCAOIOKCHUA 00 nx PAa3BUTHU B HOBBIX YCJIIOBUSX U KOHTCKCTAX.

Pabora ¢ undopmanueii:

MIPUMEHATH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3aIIpOChI IIPH MTOUCKE W 0TOOpE MH(POPMAINN HITH JTAHHBIX
¢ ya€TOoM NpeayIoKeHHOH yueOHOH (u3nveckoii 3a1aun;

aHAJM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH HMH(POPMALMIO Pa3JIMYHBIX BUAOB U (HhopM
TIPE/ICTaBIICHUS;

CaMOCTOSITENIFHO BBIOMPAaTh ONTUMAIbHYIO ()OPMY MpEACTaBICHHS HWHPOPMAIMH W HILUIIOCTPHPOBATH
pelaemMble 3a/1a9i HECJIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOHM IrpadMKoi 1 MX KOMOMHAIMSAMHU.

KoMMyHHKaTHBHBIC YHUBepCAIbHbIe y4eOHbIe NeiiCTBUS:

B Xome OOCYXICHHS Y4eOHOro MaTephana, pe3yabTaToB JabOpaTOpHBIX pabOT W TPOCKTOB 3a/1aBaTh
BOIIPOCH TI0 CYIIECTBY OOCYKIAeMOIl TeMBl W BHICKAa3bIBaTh WIICH, HAICJICHHBIC HA pEIICHUE 3a7add U
o IepIKaHue OJIarOKeIaTeIEHOCTH OOIICHIIS,

COTIOCTABJIATh CBOU CYXKICHHS C CYXXICHUSIMH JPYIHX YJYaCTHHKOB AHMANIOra, OOHAPYXKHUBATH PA3IAIAC W
CXOCTBO MO3UIINIL;

BBIPaXXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MMICHMCHHBIX TEKCTaX;

MTyOJIMYHO TPENCTABIIATE PE3YAbTATHI BEITIOIHEHHOT'O (PM3MYECKOr0 OIBITa (IKCIIEPUMEHTA, UCCIICIOBAHNS,
MIPOEKTA);

IIOHUMAaTh W UCIONB30BATh MPEUMYIICCTBA KOMAaHIHOW W WHIUBUAYaTbHOH pabOTHl TIPU pEIICHUH
KOHKPETHOU (hPU3UIECKOU IPOOTIEMET,

MPUHUMATh IETH COBMECTHOW JICATCIFHOCTH, OpPTraHW30BBIBATH JICHCTBHA 10 €€ JOCTIIKCHHIO:
pacmpeneniaTs poiH, OOCYXIaTh MPOIECCHI M PE3YyNbTAaThl COBMECTHOW paboThl, 0000IaTh MHEHUS
HECKOJIBKUX JTFOJICH;

BEITIONTHATh CBOIO 4acTh pPabOTHI, MOCTHrass KadeCTBEHHOrO pe3yibTaTa II0 CBOEMY HAIPABICHHUIO W
KOOPIWHUPYSI CBOH JICHCTBUS C IPYTUMH WICHAMH KOMaH/IbI;

OIICHMBATh KAauecTBO CBOCTO BKJIaga B OOMMH MPOAYKT IO KPUTCPUSAM, CAMOCTOSITEIEHO
c(hOpMYITHPOBAHHBIM YYaCTHHUKAMHY B3aHMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcalbHbIe yueOHbIE 1eiicTBHS
Camoopranuszanms:

BBISIBIISITH TIPOOJIEMBI B )KN3HEHHBIX M YYEOHBIX CUTYalMsIX, TPEOYIOMNX AJIs peleHus (U3HUECKUX 3HAHWUH;
OPHEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX NMPUHSITHS PEIICHUH (MHIUBHIyalbHOE, IPUHSATHE PEIICHUS B
rpynIe, IPUHATHE PEIIeHNH IPYyIIIOoit);

CaMOCTOSITENIFHO COCTABIISITH AJITOPUTM peIeHns (PU3NIECKON 3a/1aui WM IIJIaHA MCCIIeIOBAHUS C YUETOM
MMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH IIpeAjiaracMble BapHaHTHI
PpELLEeHHI;

JIeTIaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIH HHTEJJIEKT:

AaBaThb aJICKBATHYIO OLICHKY CUTyalluu U NpCAjiaraTh IJIaH eé HN3MCHCHMUA,



OOBSACHATH TNPHYMHBI JOCTHKCHUS (HENOCTIDKCHHS) Ppe3YJIbTAaTOB JICATCIBHOCTH, JaBaTh OLCHKY
MIPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JICATEIBHOCTh (B TOM YHCIIE B XOJ BBIOJIHEHUS (PU3UYECKOTO MCCIEIOBAHMS MU
IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIUXCS CHTYAI[Mi, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YIAbTATA LIETH U YCIOBUAM;

CTaBUTH ce0S1 HA MECTO JPYTroro 4YeJIOBeKa B XOJAE CIIOpa WIIM JUCKYCCHMH Ha HAyYHYIO TE€MYy, ITOHUMAaTh
MOTHBBI, HAMEPEHHUS U JIOTHKY APYrOro;

MIPU3HABATh CBOE MPaBO HA ONIMOKY NPH peIIeHHH (U3WYECKUX 3a]ad WIM B YTBEPXKICHHUSIX Ha HAaydHbIE
TEMBI U TAKOE XK€ MPaBO APYroro.

NPEAMETHBIE PE3YJIbTATbBI
K xonHmy oOydeHus B 9 KJiacce IIpeAMETHBIE pE3yabTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTD y OOYUYAIOIIMXCSl YMEHHH:

WCIIONIb30BaTh IIOHATHS: CHUCTeMa OTcYéra, MarepHalibHash TOYKa, TPACKTOPHs, OTHOCHUTEIHEHOCTD
MEXaHWYECKOr0 JIBIDKEHMs, Jedopmanms (ympyras, IUIaCTHYecKas), TpPEHHE, IIEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTb M MEpErpy3KH, LEHTP TsDKECTH, aOCONIOTHO TBEPHOE TENO, LEHTP TSDKECTH
TBEPIOro Tena, pPaBHOBECHE, MEXaHWUYECKHE KojeOaHWs W BOJHBL, 3BYK, WH(pasBYK U YyIbTPasBYK,
9JIEKTPOMArHUTHBIE BOJIHBI, INKana 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh W AAJIbHO30PKOCTH,
CHEKTpPHI NCITYCKAHUsI U TTOTJIONICHNS, anb(a, OeTa- M raMMa-u3JIydeHus], N30TOIbI, SepHasi SHEPTeTHKa;
pa3nuyaTh SIBICHUS (paBHOMEPHOE M HEPaBHOMEpHOE IPSIMOJIMHEHHOEe IBWKCHHE, pPaBHOYCKOPEHHOE
MPSAMOJIMHEWHOE JBIDKEHHE, CBOOOAHOE IaJieHHE TeJ, PAaBHOMEPHOE [BIDKEHHE 110 OKPYKHOCTH,
B3aMMOJICHCTBUE TEJ, PEaKTHBHOE JBIDKCHHE, KojeOaTelnbHOE JBIKEHHE (3aTyXalollie W BBIHYKACHHBIC
KoneOaHMs), pE30HAHC, BOJHOBOE JBW)KEHHME, OTPAXKCHHE 3BYKA, IPSIMOJIMHEHHOE paclpoCTpaHEHHE,
OTpaXCHHE W TIPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPAa)KEHHE CBETa, PA3NIOKEHHE OEJoro cBera B
CHEKTp M CIOXEHHE CIIEKTPAIbHBIX IIBETOB, JHUCHEPCHS CBETa, €CTECTBEHHAs paJAHOAKTUBHOCTH,
BO3HHMKHOBEHHE JIMHEHYATOr0 CHEKTPa M3IYYEHHs) 110 ONMHCAHUIO WX XapaKTEpPHBIX CBOICTB W Ha OCHOBE
OITBITOB, IEMOHCTPUPYIOLINX JTaHHOE (PU3NIECKOE SIBJICHNUE;

pacrio3HaBaTh IPOSIBIICHWE H3YYEHHBIX (U3MUYECKUX SBICHHH B OKpyXalomeM MHpe (B TOM YHCIe
(usnUecKre SBICHUS B IIPUPOJIE: IPWINBBI M OTIIMBEL, ABXEHHE MIaHeT COTHEYHOM CHCTEMBI, PEaKTHBHOE
JIBIDKEHHE JKUBBIX OPTaHM3MOB, BOCIIPHATHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 9X0, [BETa TeJ, ONTHYECKHE SIBJICHUS B IPHUPOAE, OWOIOTMYECKOEe JEHCTBHE BHINMOTO,
YIBTPa(HOIETOBOrO M PEHTTCHOBCKOTO H3IIYYCHHUH, €CTECTBCHHBIN DPaJAMOAKTUBHBIM (OH, KOCMHYECKHE
Jy4d, PaJMOAKTHBHOE M3IIydeHHE HPUPOIHBIX MHHEpAJIOB, NEHCTBHUE pPaJUOAKTUBHBIX H3JIY4eHHH Ha
OpraHM3M YEJIOBEKa), IIPU 3TOM MEPEBOANTH MPAKTHUECKYIO 3a/1auy B y4eOHYIO, BBICIATH CYIIECTBEHHbIC
CBOMCTBA (MTpHU3HAKH) (HU3HUECKUX SIBICHUH;

OITMCHIBATh N3YYEHHBIE CBOMCTBA T M (PU3MUECKUE SIBICHUS, UCIIONb3Ys (PU3NUECKHE BETMIMHBI (CPEeTHSS
1 MTHOBEHHAasi CKOPOCTb Tejla NPH HEPaBHOMEPHOM JABIKEHUH, YCKOPEHUE, IIepeMEIeHHE, ITyTh, YIIIoBas
CKOpOCTb, CHJIa TPEHUs], CHJla YNPYTOCTH, CHJa TSDKECTH, YCKOPEHHE CBOOOIHOTO IIaJICHUS, BEC Tena,
UMITyJIbC TeJla, WUMIYJIbC CHJIBL, MEXaHWueckas paboTa W MOIIHOCTh, IOTEHIMAlbHAas JHEPrus Tena,
MIOAHATOTO HaJ| IIOBEPXHOCTHIO 36MJIH, IOTEHIMAIbHAS SHEPTUS CKATOW MPYKUHBI, KHHETHYECKast SHEPTHsl,
TIOJTHAs] MEXaHWYECKasi SHEPTHsl, IIEPHOJl M YacToTa KoieOaHui, JUIMHAa BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHAa, CKOPOCTh CBETa, IIOKA3aTeldb NPEIOMIICHHS CPEAbl), NPH ONHMCAHWH TNPABHIBHO TPaKTOBATh
(U3MYECKN CMBICT MCHOIB3YEMBIX BEMYMH, 0003HAUCHHS W €AMHULBI (PU3NYECKUX BEJIMYNH, HAXOJUTh
(opMynbl, CBS3BIBAIOIIME JAHHYIO (DM3MUYECKYIO BEIMYMHY C JAPYTUMH BEJIMYHMHAMH, CTPOUTH TI'padyKH
N3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH;

XapaKTepru30BaTh CBOWCTBA Tell, (PU3NUECKHE SBICHHS U MPOLIECCH, HCIIONb3Ys 3aKOH COXPAaHEHUS SHEPTHH,
3aKOH BCEMHPHOTO TSATOTEHHS, IPUHIIHUII CYTIEPIIO3HUIINH CHJI, IPUHIIUIT OTHOCUTENbHOCTH [ ames, 3aKOHBI
HororoHa, 3aK0H COXpaHEHHS! MMITYJIbCa, 3aKOHBI OTPAXKEHHSI U MPEIOMIICHHS CBETA, 3aKOHBI COXPaHEHHS
3apsI0BOIO0 M MAcCCOBOT'O YHCEN NPHU SIEPHBIX PEAKIHSIX, MIPH 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA ¥ 3aITUCHIBATH €0 MATEMaTHIECKOE BHIPAXKEHIE;

OOBACHATH (PU3MUECKHe TIpoIecchl M CBOWCTBA Tel, B TOM 4YHCIE W B KOHTEKCTE CHTYaIUi
MIPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABISATH HPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHUE



13 2-3 JIOTMYECKUX MIaroB C OIMOpOH Ha 2—3 M3Y4YEHHBIX CBOMCTBA (DM3MUYECKUX SIBICHUH, (H3MYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacuérHble 3amaud (ONMparompecs Ha CUCTeMy W3 2—3 ypaBHEHHWH), HMCHONB3YS 3aKOHBI M
(opMyIbl, cBsI3bIBatONIME (PU3MUECKHE BEJIMUMHBI: Ha OCHOBE aHAIIM3a YCIOBUS 3a1auy 3aMIChIBATh KPaTKOE
YCIIOBHE, BBISBIATH HEAOCTAIONME WIM W30BITOUHBIC JIaHHBIC, BHIOMpAaTh 3aKOHBI M (OPMYIIBI,
HEOOXOANMBIC JUIS pElIeHHs], IIPOBOJUTH PACUETH M OLCHNBATH PEAMCTHYHOCTH MOIYYEHHOTO 3HAYCHHUS
(bu3HYeCKOl BEITMYUHEI,

pacrio3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEIINTh INPH ITOMOIIM (U3MYECKUX METOJOB, HCIONbB3YS
OITMCAaHUE HCCIICAOBAHMS, BBIJCIATH MPOBEPSIEMOE IPEIIOIOKEHNE, OLCHUBATh NPAaBHIBHOCTh IOpPSAIKA
IIPOBEICHUSI MCCIIEI0BAHMS, /ICNIaTh BBIBOJIBI, HHTEPIIPETUPOBAThH PE3YIbTATHI HAOIIOACHHUH U ONIBITOB,;
MIPOBOJINTH OIBITHI 110 HAOJIOACHUIO (DU3MYECKHUX SBICHUH WM (U3NYECKUX CBOWCTB Tell (M3ydeHHE
BTOpOro 3akoHa HBIOTOHaA, 3aKOHA COXpaHEHMs SHEPTHH, 3aBHCHMOCTb IepHoja KojeOaHuil NpyXKHHHOTO
MasiTHUKa OT Macchl Ipy3a M >KECTKOCTH NPYXUHBI U HE3aBHCUMOCTh OT aMIUTUTYJBI MaJbIX KoJeOaHMi,
MIPSAMOJIMHEWHOE PACIpOCTpaHEHHE CBETa, pa3joKeHWe OeJoro cBeTa B CIIEKTP, H3YYEHHUE CBOMCTB
n300pakeHHsI B TUIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs MpeaMeTa B coOMparomieii JuH3e, HabIroqeHue
CIUIOIIHBIX U JIMHEWYaTBIX CHEKTPOB M3JIyYECHUS): CAMOCTOATEIILHO COOMpATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000py10BaHMs, OIMCHIBATH XOJ OIBITA U €r0 PE3YNIbTaThl, (POPMYIHPOBATH BHIBOHI;

MIPOBOJIUTH TIPH HEOOXOIMMOCTH CEPHIO NPSIMBIX W3MEPEHUH, ONpeersisi cpelHee 3HaUeHHE N3MEepsSeMOn
BeNMM4MHBI ((POKYCHOE paccTOsiHME coOMparomiell JIMH3bI), OOOCHOBBIBATH BBHIOOp cCroco0a HM3MEpeHHs
(M3MepuTETBHOTO IPHOOPA);

MIPOBOJINTH HCCJIEJOBAHNE 3aBUCHMOCTEH (PU3MUYECKNX BEIWYMH C HCIIONB30BAHUEM INPSIMBIX M3MEPEHUH
(3aBHCHMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBI)KEHMM 0€3 HadaJbHOH CKOpOCTH, IepHOAa
KojeOaHuii MaTeMaTHYeCKOro MasTHHUKAa OT UIMHBI HUTH, 3aBHCHMOCTH YIJIa OTPa)KEHWs CBETa OT yria
MaJICHNs 1 yIila IpeIOMIICHHS OT yIJIa MajieHus): IUIaHUPOBaTh UCCIIE0BAHNE, CAaMOCTOSITEIBHO COOMUPATh
YCTaHOBKY, (DPMKCHPOBATh PE3YJbTATHl NOITYYEHHONH 3aBUCHMOCTH (PU3MYECKUX BEJIIMYMH B BHJC TaOIHI U
rpad¥KoB, JAEIaTh BHIBOABI 10 PE3yIbTaTaM HCCIICIOBAHMS;

IIPOBOJINTh KOCBEHHBIC HM3MEPEHUS! (M3NYECKUX BENWYMH (CPEIHsAsS CKOPOCTh M YCKOpEHHME Teja IpH
PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOTO TMaJIeHHUs, >KECTKOCTh IMPYKUHBI, KOI(PPHUIUCHT
TpEHUS CKOJILKEHHS, MEXaHW4IecKasi paboTa 1 MOIIHOCTh, YAaCTOTa M MEepHoJ KojeOaHNH MaTeMaTHIECKOT O
U NPYXUHHOTO MasiTHUKOB, ONTHYECKAs CHJIa COOMPAIOIICH JIMH3BI, PaJHMOaKTUBHBIA (OH): IIIaHUPOBATH
H3MEpeHns], cOOMpaTh SKCHEPUMEHTAIFHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS, ClIeqysl NPeaIoKEeHHOH
WHCTPYKIWH, BBIYUCIATH 3HAUYCHWE BEIMYMHBI M aHAJIU3UPOBATH MOIYYCHHBIE PE3YNbTaThl C Y4ETOM
3aJJaHHOH ITOrPENTHOCTH N3MEPEHNH;

co0JIIo/1aTh MPpaBMIIa TEXHUKH O€30ITaCHOCTH ITPH paboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

pa3nuyaTh OCHOBHBIC INPHU3HAKM HM3Y4YEHHBIX (DU3MUECKHX Mojesel: MaTepHalbHas TOYKa, abCONIOTHO
TBEPJOC TEJO0, TOUCYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MO/IeTIb ATOMHOTO SIAPa;

XapaKTeprU30BaTh IPHHIMIBI ACHCTBUS N3Y4EHHBIX NMPHOOPOB M TEXHWYECKUX YCTPOWCTB C ONOPOH Ha MX
ormucaHus (B TOM 4YHCIIE: CIUIOMETp, JATYUKH ITOJIOXKEHHsSI, PACCTOSHUS M YCKOPEHHs, paKeTa, JXOJOT,
OYKH, MEpHUCKOMN, (hOTOANNapaT, ONTHUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa),
WCIIONIB3Ys 3HAHUS O CBOMCTBAX (PU3MUECKHX SIBJICHHUH M HEOOX0ANMBIe (PU3NUECKHE 3aKOHOMEPHOCTH;
WCIIONIb30BAaTh CXEMBl M CXEMaTHYHBIC PUCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOMCTB, M3MEPUTEIBHBIX
MIprOOPOB M TEXHOJIOTUUECKHUX MPOIECCOB MPH PEIICHNH YIEOHO-IPAKTHYECKHUX 3a1ad, ONTHIECKUE CXEMBI
JUTS TIOCTPOEHUSI N300paKEHHH B IJIOCKOM 3epKaJie ¥ COOMparoIei JIMH3e;

MIPUBOANTH NPUMEPHI (HaX0AWUTh WH(POPMAIHMIO O MPUMEPAX) NPAKTHIECKOr0 MUCIIOIb30BaHMS (PU3NIECKUX
3HAaHUH B ITOBCEIHEBHOW JKM3HHU Uil oOecredeHuss Oe30IacHOCTH IpH OOpallleHHd ¢ NpudopaMu |
TEXHMYECKHMH YCTPOMCTBAMM, COXPAaHEHUSI 3JI0OPOBBSI M COOJIIOACHHUS HOPM SKOJOTMYECKOTO MOBEJCHUS B
OKpYXarolei cpene;

OCYIIECTBIISITh NONCK MH(pOPMaLK (HU3MYECKOr0 cojiepkaHus B MIHTepHETE, CAaMOCTOSATEIBHO (HhOPMYIUPYS
TIOMCKOBBIN 3aIpoc, HaXOMUTh IYTH ONPEACICHHs JTOCTOBEPHOCTH IOJYYCHHOW MH(pOpPMAIMM Ha OCHOBE
MMEIOLINXCSl 3HAHUI U IONIOITHUTEIBHBIX HCTOYHHUKOB,

WCIIONIb30BaTh IPH BBINOJIHCHWM YYEOHBIX 3aJaHWil HAY4YHO-TONYJSIPHYIO JIMTEparypy (HU3HMYEcKOro
COJICpKaHMsl, CIIPaBOYHBIC MaTepUallbl, pecypchl ceTh VMHTepHeT, BianeTs NpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, IMpeodpa3zoBaHms HHGOPMALIMH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;



co3ZaBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIICHHMS HAa OCHOBE HMH(OPMAIMM M3 HECKOJIBKHX
WCTOYHHKOB (DM3MYECKOTO COJCp)KaHWs, MYyOJMYHO TPEACTABIATh PE3YAbTaThl NPOSKTHOM WM
HCCIIEA0BATENbCKON JESITENBHOCTH, IPU ITOM I'PaMOTHO HCIHOIb30BAaTh W3YUEHHBIN MOHATUHHBIA anmapaT
n3ydaeMoro pasjena (U3MKH W CONPOBOXKAATH BBICTYIICHHE IIpe3eHTalMed ¢ yd4€roM ocoOeHHOCTeH
ayJIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHME 9 KJIACC

KonnyectBo yacoB JJIeKTPOHHBIE
Ne HaumenoBanue
(mudpossie)
n/ pa3eioB H TeM Bcer KonTpobHBI IIpakTH4yeckn
o0pa3oBaTeJibHbIE
I NporpaMmmabl 0 e padoThI e padoThI
pecypcsl
Paznen 1. Mexanudeckue siBJeHUs
M
BZE:;I;:;KO@ bubmuoreka LIOK
1.1 A 10 1 https://m.edsoo.ru/7f41a4a
CIIOCOOBI €ro 6
OIHCAHUS =
BaamoneicTai Bbubmuoreka LIOK
1.2 SAMMOAICHETBHE 20 1 3 https://m.edsoo.ru/7f41a4a
Tel
6
3AKOMHLI bubmuoreka LIOK
1.3 10 3 https://m.edsoo.ru/7f41a4a
COXpaHEHHS p
Wroro no pazneny 40
Paznen 2. Mexanudeckue KoJjieGaHHsI M BOJTHBI
Mexanuueckue bubmmorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41a4a
KojIeOaHus
6
MexaHn4ecKue bubmmorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4a
BOJIHBI. 3BYK p
Wroro no pazneny 15

Paznen 3. DiekTpoMarHuTHOE MOJIE

H 3JICKTPOMATHUTHBIC BOJTHbI

DNEKTPOMarHuTHO BuGmiorexa LIOK
3.1 crotet 6 2 https://m.edsoo.ru/7f41a4a
ANIEKTPOMAarHUTHBI p
€ BOJTHBI
Wroro no pazneny 6
Paznen 4. CBeToBbBIE SIBJIEHUSA
3aKOHBI bubmuoreka LIOK
4.1 pacnpocTpaHeHUS 6 2 https://m.edsoo.ru/7f41a4a
cBeTa 6
JIuH3EI 1 Bu6nuoreka [JOK
4.2 ONTHYCCKHE 6 3 https://m.edsoo.ru/7f41a4a
npubopsI 6
Pasnoxenue bubmuoreka LIOK
4.3 Oermmoro ceeTa B 3 2 https://m.edsoo.ru/7f41a4a
CHEKTP 6




Wroro no pazneny

15

Pa3nen 5. KBantoBble IBJICHUA

Ucnyckanue u Bubnmoreka [IOK
5.1 TIOTJIONICHU S CBETa 4 1 https://m.edsoo.ru/7f41a4a
aToOMOM 6
Crpoere bubmuoreka LIOK
5.2 6 1 https://m.edsoo.ru/7f41a4a
aTOMHOTO siIpa 6
Bu6nuoreka [JOK
53 SAnepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a
6
Wroro no pazneny 17

Paznen 6. [loBTOpuTE1bHO-00001IAI0IINI MOTYJIb

[ToBTOpEeHue n

0b6o0mmeHne bubmuoreka LIOK
6.1 coJiepXaHus Kypca 9 2 https://m.edsoo.ru/7f41a4a
¢usuxu 3a 7-9 6
KJacc
Wroro no pazneny 9
OBIIEE KOJIMYECTBO
YACOBIIO 102 3 27

[NPOIT'PAMME




KanennapHo-temaTu4eckoe NIaHMpPoOBaHHe YPOKOB (pM3HKHU 1O ¢pusnke B 9 kiaacce Ha 2024-2025 y4yeOHbIii roa.

KoauvecTBo yacos JJIeKTPOHHBIE
Ne Hdara nudpoBbIe
Tema ypoka KouTtpoabHhble [pakTnyeckn
n/n Bcero U3Y4CHHS o0pa3oBaTe/IbHbIE
padoThI e padoThl
pecypcsl
1 Mexanudeckoe ABUXKeHUE. MaTepuaibHas TOUKa 1
Bu6mmoreka [JOK
CucteMa otcuera. OTHOCHTEIHLHOCTh MEXaHHUECKOTO
2 1 https://m.edsoo.ru/ff0ad
BIDKCHUS
A 474
Bu6muoreka [JOK
3 PaBHOMepHOE NIpsAMONTHHEHHOE ABIKEHHE 1 https://m.edsoo.ru/ff0ad
19a
4 HepaBHOMepHOE IpSIMONIMHEHHOE ABHKCHUE. 1
CpenHsisi 1 MTHOBEHHAs CKOPOCTh
I . bubmuoreka LIOK
SIMOJTMHEHHOE PaBHOYCKOPEHHOE JIBHDKCHUE.
5 yp P yerop 1 https://m.edsoo.ru/ff0ad
CKOpCHHE
P 8d4
6 CKOpOCTh MPSAMOIUHEHHOTO PABHOYCKOPEHHOTO 1
nBrKeHus. ['paduk ckopocTi
JlaGopartopHas pabora "OnpeneneHune yCKOpeHHs
Bu6nuoreka [JOK
TeJa MPH PaBHOYCKOPEHHOM JIBHIKSHHH 110
7 N " 1 1 https://m.edsoo.ru/ff0ad
HAKJIOHHOH ITOCKOCTH"» C HMCIIOJIb30BAHUEM b18
obopynoBanus naboparopun «Todka pocTay
8 CpoboaHoe maaenue Tei. OnsITh [anmies 1
p I bubmuoreka LIOK
aBHOMEpPHOE JABMKCHHE IO OKpYykHOCTH. [Tepron u
9 P A Py pHoa 1 https://m.edsoo.ru/ff0ae

qacToTa 06paH_[eHI/I$I. JIluneiinas u yriioBast CKOpOCTH

176




10

LleHTpOCTpEeMUTENBEHOE YCKOPEHHE

11

[lepBsrit 3akon Hetotona. Bexktop cuiibt

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0ae
612

Bbu6mmoreka [JOK

12 Bropoii 3axon Herorona. PaBHoaeiicTByromas cuna https://m.edsoo.ru/ff0ae
72a
Bu6mmoreka [JOK
13 Tperunii 3akon Hetotona. Cyneprno3unus cui https://m.edsoo.ru/ff0ae
982
Bu6mmoreka IJOK
14 Pemenne 3a1au Ha mpuMeHeHr e 3aKOHOB HploTOoHA https://m.edsoo.ru/ff0ae
bbc
Bu6nmoreka [JOK
15 Cuua ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0aec
a2
16 Pemenue 3anad mo teme «Cuna ynpyroctn»
JlaGopartopHas padora «OnpeneneHue )KecTKOCTH Bubmuoreka HOK
17 HPYKUHBI») C HCIIOJIH30BAaHHEM 000PYI0BaHUS https://m.edsoo.ru/ff0ace
naboparopun «Touka poctay 28
Bu6mmoreka IJOK
18 Cuia TpeHus https://m.edsoo.ru/ff0af7
38
Bu6nuoreka [JOK
19 Pemenne 3anau nmo teme «Cuina TpeHUsD https://m.edsoo.ru/ff0afa
26
JlabopartopHas padora "Onpenenenue Bubmmoreka LHOK
20 K03(h(hUIIMEHTA TPEHUS CKOJIBKEHUA " »» C https://m.edsoo.ru/ff0af8
UCTOJIb30BaHUEM 000pyI0BaHMs JabopaTopun be




«Touka pocra»

Bu6muoreka [JOK
Pemenue 3agau no teme "3akonsl Herorona. Cuna 1
21 " https://m.edsoo.ru/ff0afb
ynpyroctu. Cuiia TpeHus %
Bu6nuoreka IJOK
Cuna TsHKeCTH U 3aKOH BCEMUPHOTO TATOTCHUS. 1
22 https://m.edsoo.ru/ff0afl
YckopeHre cBOOOAHOTO aACHUS 44
Ypok-kordepenius "J[BuKeHUE TN BOKPYT
23 rpaBuTaninoHHOro nenTpa (CoaHeyHass CHCTEMA).
p p
lamaktukn"
Bu6nuoreka [JOK
Pemenue 3agau mo teme "Cuiia TSKECTH M 3aKOH 1
24 " https://m.edsoo.ru/ff0af5
BCEMHUPHOTO TATOTCHUS po
Bu6moreka [JOK
[TepBas kocMuueckas ckopoctb. HeBecoMocTs 1 1
25 https://m.edsoo.ru/ff0af3
Meperpy3Ku 3e
PaBHOBecue MaTepuanbHOI TOUKU. AOCOTIOTHO bubnmorexa [IOK
26 TBEpAOE Teno. PaBHOBecHe TBEPAOro Tena C https://m.edsoo.ru/ff0afe
3aKpEIUIEHHOM OCBIO BpallleHUs 36
27 Mowment cuibl. LleHTp TsxKECTH
Bu6mmoreka [JOK
Pemenue 3anad mo teme "MomeHT cuisl. LleHTp 1
28 " https://m.edsoo.ru/ff0b0
TSHKECTH
2b4
Bu6mmoreka IJOK
[MonroroBka kK KOHTPOIBHOM paboTe IO TEME 1
29 " . " https://m.edsoo.ru/ff0b0
Mexanndeckoe ABMKEHNE. B3auMopaeicTere Ten 408
Bu6muoreka [JOK
Kontponphas pabora o Teme "MexaHuueckoe 1
30 https://m.edsoo.ru/ff0b0

nBIKenne. Bzaumoneiicteue ten"

bec




Nwmnynsc Tena. UMimynbsc cuibl. 3aKOH COXpaHEHU S

Bu6mmoreka IJOK

31 . https://m.edsoo.ru/ff0b0
UMIIYJbca. YIPYroe U HEYynpyroe B3auMOACHCTBHE 7fa
Pemenue 3ana4 o Teme "3akoH coXxpaHEHHUS bubmmorexa LIOK
32 " https://m.edsoo.ru/ff0b0
UMITYJbCa 96¢
3 Ypok-kordepenmus "PeakTuBHOE JIBUKCHUC B
MIPUPOJIE U TEXHUKE"
Bu6nuoreka [JOK
34 Mexannueckas paboTa 1 MOIIHOCTh https://m.edsoo.ru/ff0b0
ag4
Pabota cuisl TSHKECTH, CHIIBI YIPYTOCTH M CHIIBI bubanorexa LIOK
35 TpPEHUSA https://m.edsoo.ru/ff0b0
dbg
JlaGopartopnas padora «OnpeneneHue pabOTbl CHIIBI
TpEHHs IPH PAaBHOMEPHOM ABIKEHUH Teja Mo
36 TOPU30HTATBHON MOBEPXHOCTU»») C
UCTOJIb30BaHUEM 000pyI0BaHMs JabopaTopuu
«Touka pocra»
37 CBs3b Hepruu 1 paboTel. [loTeHnnanbpHas SHEPTUs
Kunernueckas sneprus. Teopema 0 KHHETUYECKON bubmmorera LIOK
38 https://m.edsoo.ru/ff0b0
SHEPruu 32
39 3aKOH COXpaHEHUS YHEPTUH B MEXaHUKE
JlaGopartopHas pabora «/3yyeHune 3axkoHa Bubmuoreka LHOK
40 COXpaHEHHS SHEPTUU»»» C UCIIOJIb30BAHUEM https://m.edsoo.ru/ff0bl
oOopynoBanus naboparopuu «Touka pocray 2fe
Bu6mmoreka IJOK
41 KonebaTensHoe IBMKEHHE U €T0 XapaKTEPUCTHKH

https://m.edsoo.ru/ff0b1




858

3aryxaromue koiaeOanus. BeiHyKIeHHBIE KOMeOaHUs bubmorexa LOK
42 ) ’ https://m.edsoo.ru/ff0b2
Pe3zonanc
0f0
43 MatemMaTuyeckuii U Ipy>KUHHBIA MasTHUKH
Ypok-uccienoBanue «3aBUCHMOCTD [IEPHO/IA bubmorexa LOK
44 . https://m.edsoo.ru/ff0b1
KoJieOaHU OT JKECTKOCTH MPY>KUHBI U MaCCHI TPYy3a» 97
a
45 [IpeBparienre 3HEPTrUU TP MEXAaHUIESCKUX
KoJIeOaHUX
Bu6moreka [JOK
JlaGopartopHas pabora «OnpeeneHe 4acToTsl U
46 . https://m.edsoo.ru/ff0b1
Mepro/ia KoJIeOaH! MPYKUHHOTO MasITHUKA)
acc
Jlabopartopnas padora «[IpoBepka HE3aBUCHMOCTH
. bubmuoreka LIOK
nepuo/ia KoyebaHuit rpy3a, MOABCIICHHOTO K HUTH,
47 https://m.edsoo.ru/ff0b1
OT MacChI Tpy3a»»» C HUCIIOJIb30BAHUEM 97
a
obopynoBanus naboparopun «Touka pocTtay
. bubmuoreka IIOK
MexaHnndeckre BOHBL. CBOWCTBA MEXaHUYECKUX
48 https://m.edsoo.ru/ff0b2
BOJIH. [IpoonbHbIC 1 TIOTIEpEYHBIC BOTHBI If
11e
49 Ypok-koHdepeHius "MexaHu4eCKrUe BOJIHBI B
TBEPAOM Tene. CelicMuyeckue BOIHbL"
50 3Byk. PacnipocTpanenue n oTpakeHue 3ByKa
51 Ypoxk-uccnenoranue "HabimoeHrne 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"
59 ['poMKoOCTB 3ByKa U BBICOTA TOHA. AKYCTHYECKHIA
pe30HaHC
53 VYpok-koH]epenuus "YnbpTpa3ByK 1 HHPPa3BYK B Bubmuoreka HOK
MPUPOAE U TeXHUKE" https://m.edsoo.ru/ff0b2




3ca

[MonroroBka K KOHTPOIBHOM paboTe IO TeMe Bubnmoreka [{OK
54 "3aKOHBI COXpaHEeHUs. MexaHU4ecKrue KoaeOaHus u https://m.edsoo.ru/ff0b2
BOJHEL" 510
55 Kontponbhas pabora o Teme "3aKOHBI COXpaHEHHUS.
MexaHu4ecKkue KoJieOaHusi ¥ BOJHBI"
Bu6nuoreka [JOK
DNEKTPOMArHUTHOE TOJIe. DIECKTPOMATrHUTHBIC
56 https://m.edsoo.ru/ff0b2
BOJTHBI
abe
57 CBolicTBa 2JEKTPOMarHUTHBIX BOJIH
VYpoxk-koHdepennus "llkana aneKTpoMarHUTHBIX Bubmuoreka LHOK
58 BOJH. Mcnonb30BaHme 3J1eKTPOMArHUTHBIX BOJH IS https://m.edsoo.ru/ff0b2f
COTOBOM CBSI3H" e
VYpok-uccnenopanue "Mzydenue cBONCTB
Bu6nuoreka IJOK
ANIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBEO MOOHIIBHOTO
59 " https://m.edsoo.ru/ff0b2
tenedona"»» C UCTOIB30BAaHUEM 000PYIOBAHHMS p
cbe
naboparopun «Touka poctay
60 Pemenue 3aa4 Ha onpezieNieHre YaCTOTHI U JITTUHBI
ANIEKTPOMArHUTHOM BOJTHBI
3 C bubmuoreka LIOK
JEKTPpOMarHuTHas npupoa cera. CKOpoCTh CBETa.
61 P . pup P https://m.edsoo.ru/ff0b3
BonHoBsie cBoiicTBa cBETa
1d0
. Bu6muoreka [JOK
Ucrounuku cera. [Ipsmonuneitnoe
62 https://m.edsoo.ru/ff0b3
pacnpoctpaHenue cBera. 3armenust Comnna u JIyHs 658
3 3 p bubmuoreka LIOK
aKOH OTpakKeHHU cBeTa. 3epkana. Pemenue 3aqau Ha
63 P P https://m.edsoo.ru/ff0b3
MPUMEHEHHUE 3aKOHA OTPAKCHUS CBETa 2cd
oca
64 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS CBETA Bubnmorexa [IOK




https://m.edsoo.ru/ff0b3
aea

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnmoreka [{OK
65 Hcnonp3oBanue MOMHOTO BHYTPEHHETO OTPAKEHHS B https://m.edsoo.ru/ff0b3
ONTHYECKUX CBETOBOJAX cSc
JlabopartopHas pabora "HccnenoBanue 3aBUCUMOCTH
yII1a MPeToMIICHHS CBETOBOTO JIydya OT yIJia MaJeHHs
66 Ha I'paHulie "BO3AYyX-CTEKIO""»» C
UCTIOJIb30BaHUEM 000pyI0BaHMs JabopaTopuu
«Touka pocra»
Ypok-kordepenius "Mcnonp30BaHUEe TTOTHOTO
BHYTPEHHETO OTPaXKCHUS: CBETOBOABI,
67 OINTUKOBOJIOKOHHAA CBA3b"»» € UCIOJIb30BAaHUEM
obopynoBanus naboparopun «Touka pocTay
Bu6muoreka IJOK
68 JIunzel. OnTHYecKas cuiia JUH3bI https://m.edsoo.ru/ff0b3f
2c
Bu6mmoreka IJOK
69 [TocTpoenne n3o0pakeHni B TMH3aX https://m.edsoo.ru/ff0b4
44a
Jlabopartopnas padora "Onpenenenue GpOKyCHOro
paccTosHUS U ONTUYECKOHN CHIbI coOMparoen bubmorexa HOK
70 " https://m.edsoo.ru/ff0b4
JuH3E"»» € UCIIOJIB30BAHUEM 000PYI0BaHUS 206
naboparopun «Touka poctay —
" bubmuoreka LIOK
71 YPOK—KOI'I'(I) epennus "OnTHYECKUE TUH30BEIC hitps://m. eds0o.ru/f0c0
npubopbI a’e
72 I'ma3 kak onTudeckas cucrema. 3peHue bubanorexa LIOK

https://m.edsoo.ru/ff0b4




Ypok-kordepenrus "edekts 3penus. Kak

73 "
COXPaHUTH 3pEeHHE
Pasnoxenue 6emoro ceera B criekTp. OTBITHI bubnmoreka [{OK
74 Hrerotona. CnoxkeHne CieKTpaJIbHBIX LIBETOB. https://m.edsoo.ru/ff0cOf
Jlucniepcusi cBeTa 4c
JlaboparopHas pabota "ONBITHI 10 Pa3I0KECHUIO
6en01})0 CBIe)Ta BI():HCKTp u BOCHpI/IHTI/II)IO BeTa bubmmorexa LIOK
75 https://m.edsoo.ru/ff0cO
MPEAMETOB IPU X HAOMIOJEHUH Yepe3 LIBETOBhIC
¢bunbTpHI" o
Ypok-nipakTukym "BonHoBBIE CBOICTBA CBETA:
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