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NMOACHUTEJIbHAA 3AMNMUNCKA

Mporpamma no ¢u3snke Ha ypoBHE OCHOBHOro obLiero obpasoBaHus cocTaBneHa
Ha OCHOBE MNonioXxeHun n TpeboBaHMi K pesynbTaTaM OCBOEHMS Ha 6a30BOM ypoOBHE
OCHOBHOW obpasoBartenbHoM nporpaMmmbl, npeactaeneHHbix B PFOC OO0, a Ttakke ¢
y4€TOM dbefepanbHon paboyen nporpammbl BocnutaHna n KoHuenumn npenogaBaHus
y4yebHoro npegmeta «Pusmnkay.

CopepxaHue nporpammbl  No  U3MKe HanpasfneHo Ha dopMupoBaHmne
€CTECTBEHHO-Hay4YHOW rPaMOTHOCTM OBy4YatoLWMXCA N OpraHM3aumio U3ydeHnss usnkm
Ha OeATenbHOCTHOW OCHoBe. B nporpamme no uavke yduTbIBAKOTCA BO3MOXHOCTU
yyebHoro npegmeta B peanusaumm TpeboBaHun ProC OOO Kk nnaHupyembim
NINYHOCTHLIM M MeTanpegMeTHbIM pe3ynbTaTamMm O0y4YeHUus, a Takke MexnpegMeTHble
CBSI3W €CTECTBEHHO-HAy4HbIX Y4YeOHbIX MpPeaMeToB Ha YpPOBHE OCHOBHOMO 0O6Llero
obpasoBaHus.

Mporpamma no pmsmke yctaHaBnNuBaeT pacnpegerneHme y4ebHoro matepuana no
rogam obydeHna (nNo kraccam), npeanaraeT MPUMEPHY NocneaoBaTenbHOCTb
N3y4eHUs TeM, OCHOBAHHYIK Ha FfOrMKe pasBUTUS NMPEeaMETHOro coaepXaHusa n yvéte
BO3pacCTHbIX 0COBEeHHOCTEN 0byyatoLLnXCS.

Mporpamma no usnke paspaboTaHa C LENbIO OKa3aHUS METOANYECKON NMOMOLLM
yyuuTento B co3gaHmm paboyen nporpaMmmbl No yyebHoMy npegmery.

dusmka aBndeTcsa cuctemoobpasyrwmMm Ans eCTeCTBEHHO-HaY4YHbIX Y4eOHbIX
npegMeToB, MOCKOSIbKY (PU3NYECKMEe 3aKOHbI fiexxaT B OCHOBE MPOLECCOB U ABMEHUHN,
n3yyaemblx XmMmuen, Guonornen, acTpoHOMMEN U PU3MYECKOW reorpaduen, BHOCUT
BKMNa4 B €CTEeCTBEHHO-Hay4Hyl KapTuHy Mupa, npegoctaBnser Havbonee scHble
obpasubl NPUMMEHEeHUs Hay4yHOro MeToda MO3HaHWdA, TO eCcTb crnocoba nonyyYyeHus
AOCTOBEPHbIX 3HaHUI O MUpE.

OpgHa 13 maBHbIX 3agad ¢u3myeckoro obpasoBaHuMst B CTPyKType obLuero
obpas3oBaHnsa cocToUT B (OPMUPOBAHUN E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTepeca K Hayke y oby4aroLmnxcs.

M3ydeHne usmkm Ha 6a30BOM ypoBHe npegnonaraeT oBnageHve crnegyowmmm
KOMMETEHTHOCTSIMU, XapaKTepu3yoLwnMm eCTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

e Hay4yHO OOBSACHSATb ABMNEHWS;

e OuUeHMBaTb Y NOHMUMATb OCOBEHHOCTU HAay4YHOro UCCNeaoBaHus;

e WHTEpnpeTMpoBaTb AaHHbIE U MCMNOMb30BaTh Hay4YHble AOKa3aTenbCcTBa
ANS NonyYeHusi BbIBOAOB.

Llenm wm3yyeHuss u3MKM Ha YpOBHE OCHOBHOro obuwero obpasoBaHus
onpepgeneHbl B KoHuenuun npenogaBaHusa yyebHoro npegmeTta  «®dPusmka» B
obpasoBaTenbHbIX opraHusaumsx Poccuinckon defepauun, peanuayrowmx OCHOBHbIE
obweobpasoBatenbHble  nNporpammbl,  YTBEPXAEHHOW  peweHveMm  Konnerum
MwuHucTepcTBa npoceeleHns Poccunckon ®epepaumm (npotokon ot 3 aekabps 2019 r.
Ne [MK-4BH).

Llenun nsyvyenmnsa cpmsnkn:

e npuobpeTeHne nHTepeca N CTpeMneHns obyyaroLwmxcs K Hayd4HOMY U3YYEHUIO

Npupoabl, pasBuUTNE NX UHTENNEKTyalnbHbIX 1 TBOPYECKUX CMOCOBHOCTEN;



e pasBuTME NpeacTaBfeHUn O HayyYHOM MeToAe MO3HaHuA U (opmMupoBaHue
nccneaoBaTenlbCKOro OTHOLLEHUS K OKPYXXaloLWNM ABNEHUSM;

e (HOpPMUPOBaHME HAYYHOrO0 MWUPOBO33PEHUSA KaK pesynbTaTa U3y4yeHUs OCHOB
CTPOEHUA MaTepun N pyHAaMeHTanbHbIX 3aKOHOB (PU3UKK;

e (opMUpOBaHME MpeacTaBfieHUA O poniv PU3MKKM AONA  pasBUTUA  Opyrux
€CTECTBEHHbIX HayK, TEXHUKN U TEXHOSTOTU;

e pasBuTUE npeacraBneHnn o] BO3MOXHbIX chepax Oyaywien
npodeccnoHanbHoM OeATeNnbHOCTU, CBA3aHHOW C (OU3MKOW, MNOAroTOBKa K
AanbHenwemy oby4yeHuo B 3TOM HanpaBneHuu.

[ocTxkeHne aTuX Lenen nporpammbl No (pusnke Ha ypoBHE OCHOBHOMo obLuero

obpasoBaHna obecrneynBaeTcs peLLIEHNEM Cneaylownx 3aaav:

e npuobpeTeHne 3HaHWN O ANCKPETHOM CTPOEHUU BeLlecTBa, O MeXaHUYeCKuX,
TENMOBbIX, ANEKTPUYECKNX, MArHUTHbIX N KBAHTOBbIX SABMEHUSX;

e npuobpeTeHne yMeHuU onucbiBaTb U OBBACHATb PU3NYECKNEe SABMEHUS C
MCNOMb30BaHMEM MOMYYEHHbIX 3HAHWNA;

e OCBOEHME MeTOAOB  pelleHUd  NPOCTEeMWMX  pacy€THbIX 3agady C
NCnonb30BaHMEM PM3nYEeCKnx Moaeneu, TBOPYECKUX n
NPaKTUKO-OPUEHTUPOBAHHbIX 3a4av;

e pasBuUTME YMEHUN HabntogaTb MNPUPOAHbLIE SABMEHMS U BbINOSHATH OMbITHI,
nabopatopHble  paboTbl M 3KCNEpUMEHTanbHble  UccnegoBaHuss  C
MCNOSb30BaHMEM U3MEPUTENbHbLIX NPUOOPOB;

e OCBOEHME MNpMEMOB paboTbl C WHGOpMaunen ¢U3NYECKOro COAEpPXKaHUS,
BKIMOYas WHMOPMaLMIO O COBPEMEHHbIX AOCTUMXKEHMAX (OU3UKKW, aHanu3 u
KpUTUYeckoe oueHnBaHue MHopMaLumu;

e 3HAKOMCTBO CO chepamun npodeccuoHanbHoON OeATeNbHOCTU, CBA3AHHbIMU C
PU3NKOWN, N COBPEMEHHBIMU TEXHOMOrMSMU, OCHOBAHHBIMW Ha OOCTMXKEHMAX
PU3NYECKOM HayKN.

Ha wu3ydyeHne duamkn (6a30BbIN ypOBEHb) HA YpPOBHE OCHOBHOMO obLuiero
obpasoBaHna otBogutca B 9 knacce — 102 vaca (3 4aca B Hegenw).

Mpeanaraembin B nporpamMme MNo du3mke nepedeHb nabopaTtopHbIX paboT u
OMbITOB HOCUT peKoOMeHOaTernbHbI XapakTep, yuYuTenb genaeTt BbIOOp npoBeneHus
nabopaTtopHbix paboT M ONbITOB C YY4ETOM MHOMBUAYANbHbIX OCOBEHHOCTEN
oby4varolmxcs, cnmcka 3KCMepMMEHTanbHbIX 3afaHui, npeanaraeMblx B paMKax
OCHOBHOIO rocyJapCTBEHHOIro aKk3aMeHa no (pusuke.

COOEPXAHUE OBYYEHUA
9 KINACC

Pa3pgen 8. MexaHu4eckue siBneHus.

MexaHuyeckoe  awxeHue. MaTepmnanbHaa Touka. Cucrtema  oTcuyéra.
OTHOCUTENBHOCTb  MEXaHMYEeCKoro  ABWXKeHusi. PaBHOMepHoe npAMOSMHENHOE
ABWXEHne. HepaBHOMeEpHOe nNpAMONMHENHOE ABMXKeHue. CpegHass U MrHOBEHHas
CKOPOCTb Tesfia Npn HepPaBHOMEPHOM [BUMXKEHUN.



YckopeHue. PaBHOyCKOpeHHOE NpsaMOonnHenHoe asmkeHne. CBoboagHoe nageHue.
OnbITbl Manunes.

PaBHOMepHOe [OBmxeHMe No OKpyXHocTu. [lepmoa M yactota obpalleHus.
JInHenHaa n yrnosas ckopocTtu. LleHTpocTpemuTesnibHoe yCKopeHue.

MepBbIM 3akoH HbloTOHa. BToponm 3akoH HbtoToHa. TpeTun 3akoH HbloTOHA.
MpuHUKMN cynepnosuumm cun.

Cuna ynpyroctn. 3akoH ['yka. Cuna TpeHus: cuna TpPeHUst CKOSMbXeHus, cuna
TPEHUs NOKOoS, Apyrve Buabl TPEHUS.

Cwuna TsKecTu N 3aKOH BCEMUPHOIO TArOTEHUS. YckopeHme cBo60aHOMro nageHus.
AewmxeHne nnaHeT Bokpyr ConHua. lNepBaa kocMmuveckas CKOpocTb. HeBecomocTb
neperpysku.

PaBHoBecne wmaTepuanbHoOM Touku. ABConTHO TBEpOoe Teno. PaBHoBecue
TBEPLOro Tena c 3aKpensiEHHOW OCbio BpalleHus. MoMeHT cunbl. LIeHTp TshkecTn.

Mmnynec Tena. UM3ameHeHve wumnynbca. Wmnynbc cunbl. 3aKOH COXpaHeHUs
nMnynsca. PeakTnBHoe ABuKeHue.

MexaHun4yeckass pabota U MowHOCTb. PaboTa cun TskecTw, ynpyroctu, TPEHUS.
CBasb oHepruMm wn  paboTbl. [loTeHumanbHass 3Heprus Tena, MNOAHATOro Haj
NOBEPXHOCTbKO 3eMnin. [loTeHuManbHasa 3Heprus cxaTton npyxuHbl. KnHeTudeckas
9Heprusi. TeopemMa O KMHETUYECKOW 3HEeprun. 3aKOH COXpaHEHUs MeXaHUYecKom

SHepruu.
HdemoHncmpauyuu.
1. HabnogeHne MexaHU4ecKoro ABWXKEHUS Tena OTHOCUTESIbHO pasHbIX Ten
OoTCYéTa.
2. CpaBHeHMe nyTel W TpaeKkTopuh [OBWXKEHUS OOHOr0 W TOro e Tena

OTHOCMUTENbHO pasHbIX Ten OTCHETA.

M3mepeHne cKopoCcTu 1 YCKOPEHUS MPSIMOSTMHENHOIO OBUXKEHUS.

MccnenosaHme Npu3HaKoB paBHOYCKOPEHHOIO ABMXKEHUS.

HabniogeHne aBvxXeHNsa Tena no OKPY>XHOCTMW.

HabniogeHne mexaHn4yecknx SABMEHUN, MPOUCXOOSALWMX B CUCTEME OTCYETa

«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM ABWMXXEHUM OTHOCUTESIbHO

kKabuHeTa U3NKHN.

7. 3aBUCMMOCTb YCKOPEHUSA Tena OT MaccChbl Tena v AeCTBYIOLLEN Ha HEro CUrbl.

8. HabniogeHne paBeHCTBa cun npu B3aMMogencTBun Ter.

9. N3meHeHWe Beca Tena npu yCKOPEHHOM ABWKEHUMN.

10.lMepegaya nmnynbca nNpu B3anMOAeNCTBUM Ter.

11.Tpeobpa3oBaHns 3HEPrUM Npu B3aMMOLENCTBUN TEN.

12.CoxpaHeHune nmnyrnbca npu Heynpyrom B3anMoaenCTBUN.

13. CoxpaHeHune umnynbca npy abcontoTHO yNpyrom B3aMMoLaenCTBUMN.

14.HabnogeHne peakTMBHOIO ABMXKEHUS.

15. CoxpaHeHne MmexaHn4ecKom aHeprim npyu ceob6ogHOM nageHuu.

16.CoxpaHeHne MexaHU4YeCKOW 3JHeprun npu ABMXKEHUM Tena nog LeWCTBUMEM
NPY>KUHBbI.

JlabopamopHbie pabombi U onbIMsbl.

1. KoHCcTpympoBaHWe TpakTa Afis pasroHa W JarnbHeuwero paBHOMEPHOro
ABVKEHUS LIapuKa Unm TENEXKU.
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2. OnpepeneHve cpeiHeN CKOPOCTU CKOMbXeHUS Bpycka Unn ABMXEHUS LLapuka
MO HaKNOHHOM MIOCKOCTMU.

3. OnpepeneHve ycKOpeHWs Tena nMpuM  PaBHOYCKOPEHHOM  ABMXEHUM MO
HaKIMOHHOM MMIOCKOCTW.

4. WccnepoBaHwe 3aBUCUMOCTW MYTM OT BPeMeHUM MNpU  PaBHOYCKOPEHHOM
ABMXeHUM 6e3 HayanbHOM CKOPOCTW.

5. lNpoBepka rMnoTesbl: €criv NpuM paBHOYCKOPEHHOM OBWXEHUN 6e3 HavanbHoW
CKOPOCTM MYyTU OTHOCATCHA KaK pPsf HEYETHbIX Yucerl, TO COOTBETCTBYOLLME
NPOMEXYTKN BPEMEHN OQUNHAKOBbI.

6. WiccnegoBaHne  3aBUCMMOCTU  CWMbl  TPEHUSI  CKOSIbXEHWA  OT  CUIbl
HOpMarbHOro AaBMNEHWUS.

7. OnpegeneHune KoadduruneHTa TPEHUS CKONbXEHUS.

OnpepneneHne XECTKOCTU MPYXUHbI.

9. OnpepeneHve paboTbl CUbl TPEHMA NPU PaBHOMEPHOM OBWXKEHUM Tena no

rOpU30HTarlbHON NOBEPXHOCTW.

10.0OnpepenexHve paboTbl Cwnbl  YNpyroctTm npu noabéme rpysa cC

MCNOSb30BaHMEM HEMOLBUXHOIO U NOABMXHOIO 6/10KOB.

11.U3yyeHune 3aKkoHa COXpaHEHNS SHEPrun.

Paspen 9. MexaHu4yeckue KkonebaHusi U BOSIHbI.

KonebaTtenbHoe paBmxeHne. OCHOBHbIE XapaKTepPUCTUMKM KonebaHuin: nepuog,
yacTtoTa, amnnutyga. Martematndeckun u NPYXUHHbIM MaATHUKW. [lpeBpalueHune
SHeprum npu KonebaTenbHOM OBUKEHUN.

3atyxawowme konebaHus. BblHyXaeHHble konebaHus. PesoHaHc. MexaHnyeckne
BOMHbl. CBOMCTBA MeXaHU4ecKnx BOJSH. [MpoaonbHble M nonepeyHble BOSMHbI. [nvHa
BOSIHbl M CKOPOCTb €€ pacnpocTpaHeHusi. MexaHuyeckne BOSHbI B TBEPLOM Tere,
ceiCMN4ecKkmne BOSTHbI.

3Byk. 'poMKOCTb 3Byka M BbicoTa ToHa. OTpaxeHue 3Byka. WHdpassByk wu
ynbTpasByK.

HdemoHncmpauyuu.

1. HabniogeHne konebaHunm Ten nog AEWCTBMEM CUMbl TSXKECTM W CUMbl
ynpyrocTtu.

HabniogeHne konebaHuin rpy3a Ha HATU 1 Ha NPYXUHE.

HabniogeHne BbIHY>XAEHHbIX KonebaHnn n pesoHaHca.

PacnpocTpaHeHne NpoaonbHbIX U NONepeYHbIX BOSH (Ha Mogenu).

HabnogeHne 3aBUCUMOCTM BbICOTbI 3BYKa OT 4acTOThl.

AKYCTUYECKNN pe30HaHC.

ﬂa6opamoprle pabomsbi u onbiMmeiI.

1. OnpepgeneHune YacToTbl M Nepuoga konebaHnm MaTeMaT4eckoro MasiTHUKA.

2. OnpepeneHne YyacToTbl U Nepuoaa konebaHui NpyXMHHOro MasiTHUKa.

3. WccnepoBaHne 3aBMCUMMOCTM nepuoda KorebGaHun NOABELUEHHOrO K HUTH
rpy3a oT OASIMHbI HATMW.

4. WccnepoBaHne 3aBUMCMMOCTU nepuoga konebaHui NPYy>XMHHOMO MasiTHUMKa OT
Maccbl rpysa.

5. lNpoBepka He3aBUCMMOCTU nepuoaa KonebaHwun rpysa, NOABELLIEHHOIO K HUTH,
OT Macchl rpysa.
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6. OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCMMOCTb nepuoga konebaHu NpPy>KUHHOMO
MasiTHMKA OT MaccChbl rpy3a 1 XXECTKOCTU NPY>KMHbI.

7. VIamepeHune yckopeHusa cBob60aHOro nageHus.

Pazpen 10. dnekTpoMarHMTHOE NoJsie U 3fIeKTPOMarHUTHbIe BOJHbI.

OneKkTpoMarHMTHoe none. ONeKTPOMarH1THbIEe BOJSIHbI. Csowctea
9NEeKTpoOMarHUTHbIX  BOnH. Lkana anekTpoMarHuTHbIX BOMH. KMcnonb3oBaHue
9NEKTPOMAarHUTHbIX BOSTH A151 COTOBOW CBSA3WN.

QnekTpomarHutTHas npupoga ceeta. CkopocTb cBeTa. BonHoBble CBOMCTBa CBeTa.

HdemoHncmpauyuu.

1. CBouncCTBa 9NEKTPOMArHUTHbIX BOSIH.

2. BonHoBsble cBoKWCTBa cBeTa.

JlabopamopHbie pabombi U onbiMsbl.

1. U3yyeHne CBOWCTB 3NEKTPOMArHUTHbIX BOMH C MOMOLLBbD  MOBUIILHOro

TenedoHa.

Paspen 11. CBeToBble ABMEHUS.

JlyyeBass mogenb ceeta. UctouHnkn ceeTta. [NpamMonuHenHoe pacnpocTpaHeHue
ceeta. 3atmeHusa ConHua u JlyHbl. OTpaxeHune cBeTa. [Mnockoe 3epkano. 3akoH
OTpaXeHus ceeTa.

MpenomneHne cBeTa. 3akoH npenomneHuss ceBeTa. [lonHoe BHyTpeHHee
OoTpaxeHue cseTa. Mcnonb3oBaHMe MOMHOMO BHYTPEHHEr0 OTPaXXeHUS B OMNTUYECKMX
cBeToBOAAX.

JInnza. Xog nyden B nuH3e. OnTuyeckas cuctema potoannapaTa, MMKpOCKona u
Teneckona. [Mas kak onTuyeckasi cuctema. bnmsopykocTb U 4anbHO30PKOCTb.

PasnoxeHune 6enoro ceeta B cnekTp. OnbiTbl HetoTOHaA. CnoXxeHne cnekTpanbHbIX
uBeToB. [lucnepcus ceeta.

HdemoHcmpauyuu.

1. lNpsAMonuHenHoe pacnpocTpaHeHne ceeTa.

OTpaxeHue cBeTa.

Mony4eHne n3obpaxeHui B NIOCKOM, BOrTHYTOM U BbIMyKIIOM 3epKanax.

MpenomneHue ceeTa.

OnTunyecknin ceeToBOA.

Xopg ny4yen B cobmpatoLLen nmHse.

Xopn nyyen B paccemaroLLen SiMH3e.

MonyyeHne n3obpaxxeHni C NOMOLLIbIO FNINH3.

. MpuHumn gencreusa oToannaparta, MUKpPOCKoNa 1 Teneckona.

10.Mopgenb rnaasa.

11.Pa3noxeHune 6enoro ceBeTa B CNEKTp.

12.Mony4eHne 6enoro ceBeTa Npu CNOXeHUN cBeTa pasHbiX LIBETOB.

JlabopamopHbie pabombi U onbiMsbl.

1. WccnepoBaHne 3aBMCMMOCTM yrna OTpPaXeHus CBETOBOro ny4va OT yrna
nageHus.

2. V3yyeHune xapakTepucTmk ndobpaxkeHns npeameTa B MOCKOM 3epKarne.

3. WccnepoBaHne 3aBMCUMMOCTM yrria NpPerioMiieHuMst CBETOBOro flyva oT yrna
nageHns Ha rpaHuLe «BO3OyX—CTEKIO».

4. TlonyyeHune n3obpakeHnn C NOMOLLLI0 COBUpaloLLEN NTNH3bI.

©ooNOoOOGObhWN



5. OnpegenexHne (OKYCHOro paccTosiHASE U ONTUYECKOW Cunbl cobupatoLlen
NNH3bI.

6. OnbITbl N0 pa3noxeHuto 6enoro cBeTa B CNEKTp.

7. OnbITbl NO BOCNPUATUIO LBeTa MNpeaMeToB npu ux HabnogeHun uvepes
LBeToBble PUNbTPBLI.

Paspen 12. KeaHTOBbIE ABNEHUS.

OnbiTel Pesepdopaa v nnaHetapHas mopenb atoma. Mopenb atoma bopa.
NcnyckaHue n nornoweHne ceeta atomoM. KBaHTbl. JIMHen4aTble CnekTpbl.

PagnoaktmBHocTb. Anbca-, 6eta- u ramma-nsnyydyeHmsi. CTpoeHMe aTOMHOro
anpa. HyknoHHass mogenb atomHoro siapa. M3otonbl. PagnoakTBHble npeBpalleHus.
Mepuopg nonypacnaga aToMHbIX S4ep.

AnepHble peakuuun. 3akoHbl COXpaHeHWUs 3apsgoBOr0 U MaccoBOrO  Yucern.
OHeprus cBA3n aToMHbIX gaep. CBA3b Macchl M aHeprun. Peakumn cuHTesa n geneHuns
anep. NictouHnkn aHeprum ConHua 1 3B€3a.

ApnepHaa aHepreTuka. [encTtBua pagmMoOakTUBHBIX  M3MYYEHUM HA  XKMBble
OpraHn3mbl.

HdemoHncmpauyuu.

1. CnekTpbl N3ny4eHnsi 1 NOrMNOLLEHNS.

CnekTpbl pasnnyHbIX ra3os.

CnekTtp Bogopoaa.

HabniogeHne Tpekos B kamepe BunbcoHa.

PaboTa cyéTumka NOHN3UPYIOLLNX N3NYYEHNN.

Pernctpauusa nanyyeHns npMpoaHbIX MMHEPArioB U NPOLYKTOB.
ﬂa6opamoprle pabomsbi u onbiMmeiI.

1. HabntogeHue cnnowHbIX U IMHENYATbIX CNEKTPOB U3NYyYEHUS.

2. VlccnepgoBaHne TPEKOB: M3MEPEHME JHEPrun YacTuubl MO TOPMO3HOMY MyTU

(no coTorpacusam).

3. WM3mepeHune pagmoakTMBHOro poHa.

MoBTOpUTENBLHO-0606LW AWK MOAYIb.

MosTopUTENbHO--0606LW AWM MOAYyNb NpefHa3HayvyeH Ans cucteMatmsauum m
0606LeHNa NpeaMeTHOro coaepXXaHust U onbiTa AesaTenbHOCTU, NPUOBPEeTEHHOro Npu
n3ydeHun BCero Kypca u3MkM, a Takke And nogroToBkM K OCHOBHOMY
rocyaapCTtBEHHOMY 3K3aMeHy no du3nke ans obyyarwmuxcsd, BblOpaBLWIMX ITOT
y4yebHbI Npegmer.

Mpn M3y4yeHUM [aHHOrO MOAyns peanuayrTcss U CUCTEMaTU3NPYIOTCA BUAbI
AEeATEeNbHOCTM, Ha OCHOBE KOTOpbIX obecnedmBaeTcss OOCTUMXKEHUE MpeaMETHbIX W
MeTanpegMeTHbIX nNaHnpyembIX pe3ynbTaTtoB obyyeHus, dhopmmupyeTcs
€CTeCTBEHHOHAy4YHass PaMOTHOCTb: OCBOEHME HayyHbiX METOAOB WCCnefoBaHus
ABNEHU NPUPOabl N TEXHUKW, OBNageHne yMeHMsaMn 00 bACHATb prusnyeckue siBrneHus,
NPUMEHSAS MOMNyYEHHbIE 3HaHWS, pellaTb 3af4ayn, B TOM YUCHE KayeCTBEHHble U
9KCNepUMEHTarbHbIE.

MpuHUMNUanbHO AeATENbHOCTHLIM XapakTep OaHHOro pasgena peanusyeTcs 3a
CYET TOro, 4To ObyyvatoLLMeCcs BbINOMHAOT 3a4aHns, B KOTOPbIX UM NpeanaraeTcs:

Ha OCHOBE MOJSTyYEHHbIX 3HAHUN pacno3HaBaTb U HAYYHO OBBACHATL PU3ndeckne
ABNEHNSA B OKpYXKatoLen npupoae n noBCeaHEBHOM XNU3HMU;

SRGIEAEN



MCMNoNb3oBaTb HaydHble MeToAbl WUCCneaoBaHusi (PU3NYECKUX SIBMIEHUIA, B TOM
yucre Ans NpoBepKM rMnoTes 1 Nosny4YeHnss TEopeTUYECKUX BbIBOAOB;
OObSACHATL HaydHble OCHOBbl HauMbonee BaXHbIX [OOCTMXKEHUA COBPEMEHHbIX
TEXHOMOIMNIA, Hanpumep, MNPaKTUYECKOro WCMOMb30BaHMUS Pas3fNYHbIX UCTOYHMKOB
SHEeprMM Ha OCHOBE 3aKOHa MpeBpalleHUss U COXpPaHEHUS BCEX M3BECTHbIX BWUOB
3HEeprum.



NMIAHAPYEMbBIE PE3YJIbTATbl OCBOEHUA TMPOrPAMMbI MO ®U3SUKE HA
YPOBHE OCHOBHOI'O OBLUEIN O OBPA30OBAHUA

MN3yyeHne pr3nkM Ha ypOBHE OCHOBHOIO 06LLEro obpasoBaHUS HanNpaBreHo Ha

LOOCTWXEHME TUYHOCTHbIX, MeTanpeaMeTHbIX W npeaMeTHbIX obpasoBaTenbHbIX
pe3ynbTaTos.

B pesynbTate nsydeHusi pm3nKM Ha ypOBHE OCHOBHOro obLero obpasoBaHus y

obyuatoLerocs 6yayT chopMMpoBaHbI CrieayoLme JIMYHOCTHbIE pe3yrbTaThbl B YacTu:

1) naTpMoTU4eCKOro BOCNUTaHUA:

- MpOsIBNEHME uHTepeca K WUCTOPUU N COBPEMEHHOMY COCTOSIHUIO POCCUNCKOWN
P13nYecKkomn Hayku;

- LLEHHOCTHOE OTHOLLEHNE K AOCTUXKEHNAM POCCUMNCKUX YHEHBIX--POU3NKOB;

2) rpaxxgaHCKOro u AyXoBHO-HPaBCTBEHHOrO BOCNUTaHUA:

- TOTOBHOCTb K aKTMBHOMY y4acTuio B OOCYy)XAeHMM OOLLECTBEHHO 3HA4YMMbIX W
3TN4ecknx npobnem, CBA3aHHbIX C MPaKTUYECKMM MNPUMEHEHUEM OOCTUMKEHUN
U3KKN;

- OCO3HaHMe BaXXHOCTW MOPanbHO--3TUYECKNX NPUHLIMMNOB B AEATENBHOCTM YYEHOIO;
3) acTeTM4eCcKoro BOCNUTaHUA:

- BOCMpPUSATME ICTETUMYECKMX KavyeCTB (PM3MYECKON Hayku: €€ TrapMOHUYHOrO
NMOCTPOEHUS, CTPOrOCTU, TOYHOCTU, FTAKOHUYHOCTW;

4) UEHHOCTN Hay4YHOro NO3HaHUA:

- OCO3HaHWe LEHHOCTM (PM3NYECKON HAYKM KaK MOLLHOrO MHCTPYMEHTa MO3HaHUA
MMpa, OCHOBbI Pa3BUTUSA TEXHOSOMIN, BaXKHENLLEN COCTaBASOLWEN KyNbTypbl;

- pasBuTMe Hay4yHoM nbo3HaTEeNbHOCTM, WHTEpeca K uUccregoBaTeribCKown
AEeATEeNbHOCTY;

5) hopmupoBaHus KynbTypbl 340POBbSA U IMOLMOHANBLHOro 6naronony4yus:

- OCO3HaHWe uUeHHoCcTM 6e3onacHoro obpasa XW3HW B  COBPEMEHHOM
TEXHOMOrMYEeCKOM MUpE, BaXHOCTM npaBun  6e3onacHOro noBedeHUs  Ha
TpaHCnopTe, Ha Joporax, C 3neKTpudeckMm U TennosbiM ob6opyaoBaHWEM B
AOMALLHUX YCINOBUSIX;

- chOPMMPOBAHHOCTb HaBblka pedriekcuu, NpU3HaHne CBOEro npasa Ha OWnbKy n
TaKoro e npasa y Apyroro 4enoBseka;

6) TpyAoOBOro BOCNUTaHUA:

- aKTMBHOE Yy4acTue B PpeleHun npakTudeckux 3agady (B pamMkax Cembh,
obpasoBaTenbHON OpraHu3auum, ropoa, kpasl) TEXHONOrMYeCcKom M coumasbHON
HanpaBneHHOCTU, TPEOBYIOLLMX B TOM YMCne N (PU3NYECKNX 3HAHUN;

- UHTEpPEC K NpakTU4YeCKOMY U3y4eHnto Npodeccuin, CBA3aHHbIX C prnsnkon;

7) aKonorn4yeckoro BOCNUTaHus:

- OpUeHTauus Ha nNpuMeHeHne (OM3MYecKnx 3HaHUM aNnsa peleHns 3agad B obnactum
OKpy>XaloLwen cpenpl, NNaHUPOBAHMUS TMOCTYMNKOB M OUEHKA WX BO3MOXHbIX
nocneacTBun O51S OKpyXatoLen cpeapbl;

- 0CO3HaHuWe rnobanbHOro xapakrepa akorormdecknx npobnem u nytem ux
peLleHuns;

8) aganTauMm K UI3MEHSAKLKUMCS YCNOBUAM CoLManbHOM U NPUPOAHON cpeabl:



- NOTPeBbHOCTb BO B3aMMOAEWNCTBUWN MPU BbINOSIHEHUM UCCREAOBaHUN U MPOEKTOB

hun3n4eckon HanpaBneHHOCTN, OTKPLITOCTb OMbITY U 3HAHUAM APYruX;

e - MNOBbILLEHME YPOBHS CBOEN KOMMNETEHTHOCTU Yepes NPakTUYeCKyo OeATeNbHOCTb;

e - NOTpeBHOCTb B (pOPMMPOBAHUN HOBLIX 3HAHWUA, B TOM 4ucne dopMynvpoBaTtb
naeun, NOHATUS, rTMNoTe3bl 0 PUNYECKMUX OOBbEKTaX U ABNEHNSX;

e - 0OCO3HaHMe [eduUNTOB COBCTBEHHbLIX 3HaHWA M KOMMETEHTHOCTeM B obnacTtu
dou13KKN;

e - MNaHMpPOBaHWE CBOEro pasBUTUSA B MPUOBPETEHUN HOBbIX (OU3NYECKNX 3HAHWIA;

e - CTPEMJIEHNE aHanu3npoBaTb M BbISBNATb B3aMMOCBS3M Mpupoabl, obuiecTtsa u
9KOHOMMKM, B TOM YUCIIE C UCMONb30BaHNEM (PU3NYECKUX 3HAHUN;

e - OLEHKa CBOMX OENCTBUN C YYETOM BIUAHUSA HA OKPYXatoLlyto cpeay, BO3MOXHbIX

rnobarnbHbIX NOCNEeACTBUN.

METAMNPEOMETHbIE PE3YJIbTATbDI

B pesynbrarte ocBoeHusi nporpaMmbl MO U3NKEe Ha ypPOBHE OCHOBHOrO obLuero
obpasoBaHna y oOydawuweroca ©Oyayt chopMupoBaHbl  MeTanpeaMeTHble
pe3ynbTaTbl, BKOYalLlMe MNo3HaBaTelNbHblE YHMBEpPCasbHble Yy4YebHble OencTBus,
KOMMYHUKaTUBHbIE yHMBepcarsnbHble y4yebHble AEeNCTBUSA, perynsiTuBHble
yHMBepcarbHble y4ebHble AeNnCTBUS.

Mo3HaBaTenbHbIe yHUBepcanbHbie y4ebHble AeCTBUA

Ba3oBble norn4yeckme AeNCTBUA:

e BbLISIBNATb W XapakTepM3oBaTh CYLLECTBEHHbIE NMPU3HAKN OOBEKTOB (ABNEHUN);

e yCTaHaBnMBaTb CYLECTBEHHbIA MPU3HAK Knaccudukauum, OCHOBaHWUA ANis
0606LLEHNA N CpaBHEHWS;

e BbISBNATb 3aKOHOMEPHOCTM U MPOTMBOPEYUs B paccMaTpuBaeMbix doakTax,
AAHHbIX U HABNIAEHNAX, OTHOCALLUMXCS K PU3NYECKUM SABIIEHUSM;

e BbISBNATb NPUYMHHO--CNEACTBEHHbIE CBA3WM MNpU  U3YYeHUN PU3NYEeCcKnx
ABNEHNA N NPOLECCoB, AenaTb BbiBOAbI C MCMOMb30BAHNEM LEAYKTUBHbLIX U
WHOYKTMBHbLIX  YMO3aKMYEeHUW, BbliABUraTb [MNOTE3bl O B3aMMOCBSA3SX
PU3NYECKNX BESTUUUH;

e CcaMOCTOATENbHO BbiOMpaTb cnocob peweHus ydebHor duanmyeckon 3agaym
(CpaBHEHME HECKONbKNX BapMaHTOB peLueHus, Bbibop Hambonee noaxoasiuero
C YY4ETOM CAaMOCTOATENBHO BblAENEHHbLIX KPUTEPUEB).

Ba3oBble uccnepgoBaTenbCKue AeNCTBUS:

e LCMONb30BaTb BOMPOCHI Kak NCCNeaoBaTenbCKUN UHCTPYMEHT NO3HAHUS;

e MPOBOAUTb MO CaMOCTOATENbHO COCTABMIEHHOMY MSI@HYy OMbIT, HECMOXHbIN
PM3MYECKMI IKCMEPUMEHT, HEDONbLLIOE nccnenoBaHne U3NYECKOro ABMEHNS;

e OUEHMBaATb Ha NPUMEHMMOCTb U OOCTOBEPHOCTb MHPOPMALMIO, MOMyYEHHYO B
Xo[e nuccnenoBaHust v 3KCNEPUMEHTA;

e camMoCTOsATENbHO hpopmynupoBaTb 0606LEHNS M BbIBOAbLI MO pesynbTartam
npoBeAEHHOro HabnaeHus, onbiTa, UCCNeaoBaHUS;



NPOrHO3NpPOBaTb BO3MOXHOE AarnbHelillee pasButTMe puU3nNYecKknx npoLieccos,
a TaKke BblABUraTb MPEANoONOXeHUs 06 UX pasBUTUM B HOBLIX YCIOBUSX U
KOHTEKCTax.

Pa6oTa ¢ nicpopmaumen:

NPUMEHATb pasfMyHble MeToAdbl, WHCTPYMEHTbl M 3anpocbl MpU noucke u
oTtbope WHpopMauMnm WNU [aHHbIX C YYETOM NPEeAsIOKEHHON Yy4ebHON
domsndeckon 3agayu;

aHanuaupoBaTtb, CUCTEMATMU3MPOBaTb W UWHTEpnpeTupoBaTb MHAOPMaLMIO
pasfiMyHbIX BUAOB N (hOpM npeacTaBneHns;

CaMOCTOATENbHO  BbIOMpaTb  OMNTMManbHYylO  OpPMYy  NpencTaBreHus
WMHopMaUUn U UNNICTPUPOBATL peLlaemble 3a4avn HECITOXKHbIMU CXeMaMu,
anarpaMmmamm, MHOM rpadnKom U UX KOMBUHaLNAMA.

KOMMyHMKaTMBHbIe YHUBepcasibHble y‘leﬁHble AenucTBuUsA:

B xoae obcyxaeHust ydebHoro matepmana, pesynbTaTtoB nabopaTopHbIX paboT
M NPOEKTOB 3adaBaTb BOMPOCbI MO cywecTBy o6CyxaaemMon TeMbl U
BbiCKa3blBaTb WAEW, HaLENeHHble Ha pelleHne 3agjayn 1M noagepkaHue
OnaroxenaTtenbHOCTU OOLLEHUS;

COMOCTaBMATb CBOM CYXOEHUS C CY)XAEHUSIMU AOPYrnX y4YacTHUKOB guarora,
oOHapyXuBaTb pasnuyve n cxoacTBO NO3ULNNA;

Bblpa)kaTb CBOK TOYKY 3PEHUSA B YCTHbIX N MUCbMEHHbIX TEKCTAX;

nybrnMyHO npeacTaBnAaATb pes3ynbTaThbl BbIMOMHEHHONO (U3MYECcKoro onbiTa
(akcnepumeHTa, nccnenoBaHus, NPoeKTa);

NoHMMaTb W MCMONb30BaTb MpeuMMyLLecTBa KOMaHOHOW M WHOMBWUAOYaNbHON
paboThbl NPU PELLEHNN KOHKPETHOM omM3nyeckon npobnems;

NpvHMMaTb Lenn COBMECTHOW AesiTeNnbHOCTW, OpPraHn3oBbIBaTb OEWCTBUS MO
€€ [OOCTWXKEHMIO: pacnpedensaTb ponu, obcyxaaTb NpoLecChbl U pe3ynbTathl
COBMECTHOM paboTbl, 0606WaTh MHEHNS HECKONBbKNX NIOAEN;

BbIMOJIHATL CBOK 4acTb paboTbl, AOCTUras KauyeCTBEHHOro pesynbtarta no
CBOEMY HanpaBneHut M KOOPAWHWPYS CBOWM OEWCTBMS C OPYrMMK 4YneHamu
KOMaHAbl;

OLeHMBaTb Ka4yecTBO CBOEro BKfaga B OOWWMA NPOAYKT MO KPUTEPUSIM,
CaMOCTOATENBHO CPOOPMYIIMPOBAHHBIM Y4aCTHUKaMMN B3aMMOOENCTBUS.

PerynatuBHble yHuBepcarnbHble y4yeOHble AeNCTBUS

CamoopraHusauums:

BbISIBNSATb NPOOMNEMbl B XXM3HEHHbIX M y4eBHbIX cuTyaumsax, Tpebyrowmx ons
peLleHnsa PU3n4ecKnx saHaHn;

OPVUEHTUPOBATLCA B Pa3NU4YHbIX  NOAXO4aX  MPUHATUA  PeLleHUn
(MHOMBUOYyanbHOE, MNPUHATME pelleHnss B rpynne, MPUHATUE pPeELLEHUN
rpynnon);

CaMOCTOATENbHO COCTaBNATb anropuTM peleHus OUM3MYecKon 3agaynm unu
nnaHa MWCCrnedoBaHUs C YYETOM MMEILWNXCA pPeCypCcoB U  COBCTBEHHbIX
BO3MOXXHOCTEN, apryMeHTMpoBaTh npeanaraeMble BapnaHTbl peLleHU;
aenatb BblIbop 1 6paTb OTBETCTBEHHOCTb 3a PELLUEHUE.



CaMOKOHTpPOSib, 3MOLMOHANbHbIN UHTENNEKT:

[laBaTb afeKBaTHYIO OLIEHKY CUTyaLun 1 Nnpeanaratb MraH e€ U3MeHeHus;
0ObACHATL MPUYMHBI  OOCTUXKEHUS (HegoCTKEHNS) pesynbTaToB
AeATenbHOCTU, AaBaTb OLIEHKY NPUOBPETEHHOMY ONbITY;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb (B TOM YMCRe B XOA BbINOMHEHMUS
dr3nyeckoro uccrnenoBaHns UNM NPOeKTa) Ha OCHOBE HOBbIX OGCTOSTENbLCTB,
N3MEHUBLLMXCSI CUTyaLMIA, YCTAHOBMNEHHbIX OLLUMOOK, BO3HUKLLUMX TPYAHOCTEN;
OLEHMBATb COOTBETCTBUE pesynbTaTa Lenn 1 yCroBusm;

cTaBuTb cebs Ha MecTo ApYroro yernioBeka B Xofe criopa Mnu AMCKYCCUMM Ha
Hay4HY TeMY, MOHUMATb MOTUBbI, HAMEPEHUS U FTOTUKY APYroro;

Nnpu3HaBaTb CBOE NMpaBO Ha OWWNOKY Mpu pelleHun usamdeckux 3agay unum B
YTBEPXKOEHMSAX Ha Hay4Hble TEMbI U TaKOe e MpaBo ApYroro.

NMPEAMETHbIE PE3YJIbTATDI

K koHuy oby4yeHunss B 7 knacce npegmeTHble pesynbTaTbl HA 6a30BOM ypoBHe
[OIMKHbI OTpaXkaTb CPOPMUPOBAHHOCTL Y 0BYYalOLLMXCS YMEHWIA:

MCNONb30BaTb MOHATUS: (PU3MYECKME U XUMUYECKNE ABMNEHUs, HabnwogeHue,
9KCNEepUMEHT, Mofenb, rMnotesa, eauHUUbl (U3NYECKUX BEMUYMH, aToM,
MOneKyna, arperaTHble  COCTOsSiHMS — BewecTtBa  (TBépaoe,  Kuakoe,
razoobpasHoe), MexaHunyeckoe ABMXKeHue (paBHOMEPHOE, HepaBHOMEpPHOE,
NPAMOSIMHENHOE), TPaeKkTopusi, paBHOLEWCTBYyHOLWAa cuna, aedopmauns
(ynpyras, nnactuyeckas), HeBECOMOCTb, coobLiaroLmecs cocyabl;

pasnuyatb SBneHnsa (auddysns, Tennosoe ABWXKEHWE YacTuy BellecTsa,
paBHOMepHoOe OBWXeHue, HepaBHOMepHoe ABWXeHWe, NHepuus,
B3aMMOOENCTBME Ten, paBHOBECUE TBEPAbIX Ten C 3aKpennéHHOM OCblo
BpalleHusl, nepegada AaBreHust TBEPAbIMU TeNaMu, XXUOKOCTAMU U rasamu,
aTMocpepHOe [faBneHuve, nnaBaHve Ten, npeBpaLlleHns MeXaHU4eCKon
9HEepruM) no OMUCaHMI0 WX XapaKTepHbIX CBOWNCTB M Ha OCHOBE OrbITOB,
AEMOHCTPUPYIOLWMX AaHHOE (PM3NYECKOE SABMEHME;

pacno3HaBaTb NPOSABMEHMNE U3YYEHHbIX (PU3NYECKUX SBMEHUA B OKpYXKatoLlem
MuUpe, B TOM 4Yucne usndeckme aBneHus B nNpupoae: npuMepbl ABMXKXEHUS C
pasnNUYHbIMM CKOPOCTSIMA B XXMBOW W HEXMBOW Npupoae, AENcTBue Cunbl
TPEeHMA B Npupoae M TexHuke, BNUsiHUe aTMOCKEPHOro AaBMEHUss Ha XUBOW
opraHu3m, nrasaHuve pbib, pblbary B Tene 4venoseka, Npy 3TOM NepeBOAnUTb
NPaKkTMYeCcKylo 3agadvyy B Y4yeOHyl, BblAENATb CyLEeCTBEHHble CBOWCTBA
(Npu3HaKn) PU3NYECKUX SBIEHUN,;

OnucbIBaTb WU3y4YeHHble CBOWCTBA Ten U (PU3NYECKME SBIIEHUSA, UCMONb3Yys
dusnyeckne BennuuHbl (Macca, 06bEM, NNOTHOCTb BeLecTBa, BpeMs, MnyTb,
CKOPOCTb, CPEOHSASI CKOPOCTb, CUIla YNpyrocTu, cuna TsKecTu, BeC Tena, cuna
TpeHus, aaBneHne (TBEPAOro Tena, XXMOKOCTW, rasa), BbiTankuBatLllasl cuna,
MexaHumyeckas paboTa, MOLHOCTb, MeY0 CUMbl, MOMEHT CUMbl, KO3(PPULMEHT
NONE3HOro AEeNCTBMSA MEXaHU3MOB, KUHETUYECKAs U NOTEeHUManbHasa aHeprus),
npyv OnucaHuM NpPaBUMIbHO TPaKTOBaTb (OM3NYECKUIA CMbICIT MCMNOMb3YEMbIX
BENNYMH, KX 0OO3HAYeHMs M eaunHUUbl (PU3MYECKUX BESTMYUH, HaXO4MUTb
dopmyrnbl, CBA3bIBaAKOLWNE [OaHHYHO (PU3NYECKYID BENUYUHY C  OpYyrumu



BefiMYMHaMN, CTPOUTb rpadukmu  U3YYEHHbIX 3aBUCUMOCTEN PU3NYECKUX
BENUYNH;

XapakTepu3oBaTb CBOWCTBaA Ten, U3MYEeCKMe SBMEHUS U NPOLECCHI,
MCnonb3ysa npasunia crnoxeHust cun (BOosfib 04HOM NPAMON), 3aKkoH [Myka, 3aKkoH
Mackang, 3akoH Apxumeaa, NpaBuno paBHoBecus pblyara (6roka), «3o5oToe
NpaBuUIo» MEXaHWKW, 3aKOH COXPaHEHUSI MEXaAHUYECKOW JHEPrnn, Npu 3TOM
AaBaTb  CMOBECHYKO  (POPMYNMPOBKY  3aKOHa UM 3anucbiBaTb  €ro
MaTeMaTU4YeCcKoe BblpaXXeHUe;

00BbACHATL (hnsnyeckune siIBNeHUs, NPoLECChHl U CBOMCTBA TeM, B TOM YUCE U B
KOHTEKCTE CUTyauun NpPaKTUKO-OPUEHTMPOBAHHOIO XapakTepa: BbISBNATb
NPUYNHHO--CNEACTBEHHbIE CBSA3W, CTPOUTb OOBSCHEHME M3 1-2 NOrMyeckmx
laroB C onopon Ha 1-2 u3y4yeHHbIX CBOWCTBA (OU3NYECKUX SBIIEHUN,
PM3MYECKMX 3aKOHA UITM 3aKOHOMEPHOCTU;

pewaTb pacyéTHble 3aaun B 1—-2 OeNCTBUS, UCMNOSb3ys 3aKOHbl U (DOPMYIbI,
cBsA3blBalOWME PUNYECKME BESNIMYUHLI: HA OCHOBE aHanu3a yCroBus 3agauu
3anucbiBaTb KpaTkoe YycrnoBue, NOACTaBNATb (U3NYECKME BenUYMHbI B
dopmynbl U NPOBOAUTL  pPacyé€Tbl, HaXOAWTb CMpPaBOYHblEe [aHHble,
HeobxoauMble AN pelleHus 3agad, oueHMBaTb peanmMCcTUYHOCTb NOSTyYeHHOMN
dom3n4eckon BESNNYMHDI;

pacno3HaBaTb NpobriemMbl, KOTOPbIE MOXHO PeLlnTb NPy NOMOLLN OU3NYECKUX
MeTOoA0B, B onncaHum nccnegoBaHus BblOENATb npoeepsiemoe
npegnonoxeHue (rmnoTesy), pasnuyatb U UHTEPNPETMPOBATb MOSyYEHHbIN
pesynbTaT, HaxoauTb OWMOKM B Xo4e oOnbiTa, Aenatb BbIBOAbl MO €ro
pesynbTaTtaw;

NpOBOAUTL OMbITbl MO HabnAeHUo U3NYECKNX ABNEHUN UMM PUNYECKUX
CBOWCTB Ten: (OopMynMpoBaTb MpPOBEPHAEMbIE MPEANONIOXEHNA, cobupaTb
YCTAHOBKY W3 npeanoXeHHoro obopyaoBaHus, 3anucbiBaTb XO4 OnbiTa U
dopmynmnpoBaTh BbIBOAbI;

BbINOSTHATb NPsIMble U3MEPEHNSA PacCTOsIHUA, BPEMEHU, Macchl Tena, obbema,
CUnbl 1 TeMnepaTypbl C UICNOMb30BaHMEM aHanoroBbiX N LMGPOBLIX NPNbOPOB,
3anucbiBaTb MokasaHust npubopoB C Yy4ETOM 3agaHHOM  abCONOTHOM
NOrpeLLlHOCTN N3MEPEHUMN;

NpPoOBOAUTL UCCNeLoBaHWE 3aBUCMMOCTU OAHOW (OU3NYECKOW BESIMYMHBI OT
APYroln C WUCMOfb30BaHMEM MNPSAMbIX WU3MEPEHUA  (3aBUCMMOCTM  MNyTU
pPaBHOMEPHO ABWXYLLErocs Tena OT BPEMEHMU OBWXEHUA Tena, CUibl TPEHUS
CKONMbXEHUS1 OT Beca Tena, kayectBa 00OpabOTKM MNOBEPXHOCTEM Ten u
HEe3aBMCUMOCTU CUNbl TPEHUS OT nowann COMPUKOCHOBEHUSI Temn, Cunbl
YyNpyroctm OT YAOJIMHEHUSA TMPYXWHbI, BbITAnNKMBawLwWen cunbl OT 0ObEMa
NOrpPY>KEHHOW YacTu Tena M OT MIIOTHOCTU XMOKOCTU, €€ He3aBUCUMMOCTU OT
NNOTHOCTU Tena, OT TrNybuHbl, Ha KOTOPYK MOrpy>XeHO Teslo, YCroBUN
nnaBaHWa Tes, YCNoOBUM paBHOBECUS pbldara M 6nokos), y4yacTBoBaTb B
nnaHMpoBaHMM y4yebHOro uccregoBaHus, cobupaTb YCTAHOBKY WM BbINOJTHATb
n3MepeHnd, crnegys npeanoXeHHoMmy nnaHy, QukcmposaTb pesynbTaTthl
NOSTYYEHHOM 3aBUCMMOCTU (U3MYECKUX BENUYMH B BUAE NPEanoXeHHbIX
Tabnuy n rpacukos, AenaTtb BbIBOAbLI N0 pe3ynbTaTaM UCCreaoBaHuUs;



NPOBOAUTbL KOCBEHHble M3MepeHusi (PU3NYECKMX BENUYMH  (NSIOTHOCTb
BeLLeCTBa XUOKOCTM N TBEPOOro Tena, cuna TPEHUS CKONbXEeHWs, OaBneHue
BO34yXa, BblTankmpawwas cuna, 4enNCTBYOLWAas Ha NOrpyXEHHOE B XUOKOCTb
Teno, KoapMuUMeHT nosiesHoro OencTBus MPOCTbIX MeXaHU3MOB), criefys
NPeaNOXXEHHON  WHCTPYKUMK: NPU  BbINOMTHEHUM  M3MepeHun cobupaTtb
SKCNEepUMEHTAarnbHY YCTaHOBKY W BbIYUCHATb 3HAYEHUE UCKOMOW BENUYMHDI;
cobnogaTte npasuna TexHUkM 6esonacHocTn npu pabote ¢ nabopaTopHbIM
obopynoBaHuewm;

yKasblBaTb NPUHLUNUMNBI AEUCTBUS NMPUOOPOB N TEXHUYECKNX YCTPOWCTB: BECHI,
TepMoMeTp, AuMHamMomeTp, coobuwatwmecs cocyabl, 6apomeTp, pblyar,
NOABWXXHBINA M HENOABWXHbIA 60K, HAaKIMOHHAasA NOCKOCTb;

XapakTepu3oBaTb NPUHUMUMNBI AEUCTBUS U3YYEHHbIX NPUOOPOB N TEXHUYECKMX
YCTPOMWCTB C OMOPOWN Ha UX ONUcaHus (B TOM Yucne: NogwunHuUKK, YCTPONUCTBO
BOAONpPOBOAA, MMAPaBIIMYECKUMA MNPEecc, MaHOMETP, BbICOTOMEP, MOPLLUHEBOW
HacocC, apeoMmeTp), MCMNOoNb3ys 3HaHWUS O CBOMCTBaX (PU3NYECKUX ABMNEHUN U
HeobxoaumMble hmnsnveckmne 3akoHbl N 3aKOHOMEPHOCTH;

NpMBOAUTL MpUMeEpPbl (HaxoouTb WMHOPMaUM0 O MpUMepax) NPakTU4ecKoro
MCNONb30BaHMA  (PU3NYECKMX 3HAHUMW B MOBCEAHEBHOW  >XU3HW  ONs
obecnedeHuns HGesonacHoCTU npu obpalieHnn ¢ NnpubopamMn U TEXHUYECKUMU
YyCTPOMCTBaMU, COXPaHEHUA 300pPOBbS U COBNIOAEHNA HOPM 3KONOrMYecKoro
noBefEeHNs B OKpyXatoLLlen cpeae;

OCYLLEeCTBNATb OTOOP UCTOYHUKOB MHpopmaLumu B VIHTepHeTe B COOTBETCTBUM
C 3aJaHHbIM MOUCKOBbLIM 3aMNpoCOM, Ha OCHOBE MMEIOLLUXCH 3HAHUA U MYTEM
CPaBHEHNA pasfUYHbIX WCTOYHWKOB BbIAENATb MHGOPMaLMIO, KoTopas
ABNSAETCA NPOTUBOPEYUMBOMN UM MOXET BbITb HE4OCTOBEPHOW;

MCNONb30BaTb MNPV BbINOMIHEHUM YYEOHbIX 3a4aHui  HayYHO--NMOMNYNSAPHYHO
nutepatypy U3MYECKOrO COAEpPXaHWUd, CrpaBOYHble MaTepuarnbl, pecypcbl
cetm  WHTepHeT, BnageTb MNpuMEMaMM  KOHCMEKTUPOBAHUA  TEKCTa,
npeobpasoBaHus MHOPMaL MK N3 OOHOM 3HAKOBOW CUCTEMbI B APYrYIO;
co3gaBaTb COOCTBEHHble KpaTKMe MUCbMEHHbIE M YCTHble COOoDOLeHUs Ha
OCHOBE 2—3 UCTOYHMKOB MHGOpMaLMK (OU3NYECKOro COAEepXKaHUs, B TOM Yucre
nyénn4yHoO genaTb KpaTkme coobLueHnsa O pesyrnbTatax NPOEKTOB UMK YyY4eOHbIX
nccrnegoBaHMn, NpyM 3TOM FPAMOTHO MCNOMb30BaTb U3YYEHHbIN MOHATUMHBIN
annapart Kypca o13unKK, CONPOBOXAATb BbICTYMNSIEHME Npe3eHTaunen;

NPy  BbINOMIHEHUM YYEDBHbIX MPOEKTOB M UCCNeaoBaHWA  pacnpenensitb
00653aHHOCTU B rpynne B COOTBETCTBMM C MOCTaBIEHHbIMU 3a4a4yaMu, CrneanTb
3a BbIMOSIHEHMEM nfiaHa [OEeWCTBUW, afdeKBaTHO OueHMBaTb COBCTBEHHbLIN
BKNag B  OEATenbHOCTb  rpynnbl, BbiCTpaMBaTb  KOMMYHMKATUBHOE
B3aMMOOeNCTBUNE, yYUTbIBAS MHEHNE OKPYXKatoLLIMX.

K koHUy obyyeHuss B 9 knacce npegMeTHble pesynbTaTbl HA Ga30BOM YpPOBHE
[OIMKHbI OTpaxaTb CPOPMUPOBAHHOCTL Y 0BYYaOLLNXCA YMEHUIA:

NCMonb30BaTh MOHATUA: CUCTEMA OTCYETA, MaTepuanbHas Touka, TPaeKkTopus,
OTHOCUTENBbHOCTb  MEXaHWYeCcKoro ABWXeHus, aedopmaumsa  (ynpyras,
nnactudeckasi), TpeHNe, LEeHTPOCTPEMUTENBHOE YCKOPEHME, HEBECOMOCTb U
neperpysky, LEHTP TshKecTu, abConiTHO TBEPAOE TENO, LEHTP TAXKEeCTu
TBEPAOro Tena, paBHOBECME, MexaHudeckume konebaHus M BOMHbI, 3BYK,



NHPa3BYK n yNbTpasByK, 3MEeKTPOMarHUTHbIE BOJHbI, LKana
9NEKTPOMarHUTHbIX BOJSH, CBET, GnmM30pyKoCTb M AanNbHO30PKOCTb, CMEKTpb
MCNYCKaHMA W NornowieHna, anbga-, 6eta- n ramma-nsnydeHus, n3oTonsl,
AepHasa aHepreTuka;

pasnuyaTtb $BfeHUs (paBHOMEpPHOE U HepaBHOMEpPHOE MNPAMOSIMHENHOE
OBWXKEHME, pPaBHOYCKOPEHHOEe MpAMOMMHENHOE OBWXeHue, cBobogHoe
nageHue Ten, paBHOMEPHOE ABMKEHME MO OKPY>XHOCTU, B3aMMOLENCTBUE Ten,
peakTMBHOE [ABWXeHue, konebatenbHoe ABWMXEHME  (3aTyxawwme U
BblHY)XXAEHHble konebaHus), pe3oHaHC, BOMHOBOE [ABWXEHME, OTpaXeHue
3ByKa, NPAMOSIMHENHOE pacnpoCcTpaHeHNe, OTPaXeHne U NpesioMneHne ceeTa,
NoSIHOE BHYTPEHHEE OTpaXeHWe CBeTa, pasrioxeHue 6enoro cBeta B CNEKTp U
CNOXEeHMe cheKkTpanbHbiX LBETOB, AUCNEepcUs CBeTa, eCTeCTBEHHas
pagMOaKTUBHOCTb, BO3HWKHOBEHWE JIMHEMYATOro Cnekrpa u3nyyYeHus) no
OMUCaHUIO X XapaKTEePHbIX CBOMCTB M Ha OCHOBE OMNbITOB, AEMOHCTPUPYHOLLINX
AaHHOEe PU3NYECKOE SIBIIEHUE;

pacrno3HaBaTb NPOSIBIIEHNE U3YYEHHbIX (PUBNYECKUX SIBIEHWNIA B OKPYXKatoLeM
mMupe (B TOM 4ucne ou3nMyeckme SIBMeHuUst B NpUpoae: NpunmnBbl U OTNUBBI,
aBmxkeHne nnaHeT CONHEYHOM CUCTEMbI, PEaKTUBHOE [OBWXEHUE >KUBbIX
OpraHn3moB, BOCMNPUATUE 3BYKOB XXMBOTHbLIMU, 3EMSIETPSCEHNE, CENCMUYECKNE
BOMHbI, UyHamu, 9x0, LUBeTa Ten, OnTUYecKkMe SBIeHUs B npupoae,
Buonornyeckoe OencTene BUAMMOrO, YNbTPaUONeTOBOro U PEHTFEHOBCKOMO
N3Ny4YeHUn, €eCTeCTBEHHbIN pagvoakTUBHbIM  (POH, KOCMWYECKMEe  Iyyu,
pagnoakTUBHOE nanyyeHue NPUPOAHbIX MWHepanos, aenctene
paguMOaKTMBHbLIX U3MYyYEHWA Ha OpraHM3M YerioBeka), Npyv 3TOM NepeBOaUTb
NpaKkTU4eCcKylo 3agjayvy B Yy4ebHyk, BbIAENATb CyLWECTBEHHbIE CBOWCTBA
(Mpn3HaKn) PU3NYECKNX ABNEHWUI;

OnnCbiBaTb M3Y4YEHHbIE CBOWCTBA TeN U (PUIMYECKME SBIIEHMUS, MCMNOSb3YS
dur3myeckme BennuMHbl (CpedHsst M MrHOBEHHAsA CKOpPOCTb Tena npwu
HEPaBHOMEPHOM [OBMXEHWW, YCKOPEHWE, nepeMeLleHne, nyTb, Yrriosasi
CKOPOCTb, Cuna TPEHWUd, cuna ynpyroctn, cuna TSKeCTU, YCKOpeHue
csobogHOro nageHusd, Bec Tena, MMNynbC Tena, UMNysnbC CUMbl, MEXaHU4ecKas
paboTa W MOLWHOCTb, MNOTEeHUManbHas SHeprus Tena, MOAHATOro Hag
NMOBEPXHOCTbID  3eMnn, MNoTeHUuManbHas SHEPrnsa  CXKaTon  NPYXWUHBbI,
KMHEeTMYECKas dHeprusi, NonHasi MexaHudeckas 3Heprusi, nepuog MU 4acrtoTa
konebaHun, OnnHa BOSHbI, IPOMKOCTb 3BYKa M BbICOTa TOHA, CKOPOCTb CBETA,
nokasatenb NpPenoMIieHus cpeabl), NpyU OnNucaHMM MNpPaBUITIbHO TpaKToOBaTb
PU3NYECKMA CMbICIT UCMOSMb3yEMbIX BENUYMH, OOO3HAYEHUs U eaUHULbI
PU3MYECKMX  BESIMYMUH, HaxoguTb  OpMynbl, CBA3bIBAKOWME  OAHHYHO
PM3MYECKYIO BENUYNHY C APYTMMU BENTMYUHAMMW, CTPOUTL rpadnKm N3yYeHHbIX
3aBMCMMOCTEN (PU3NYECKUX BENNYNH;

XapakTepusoBaTb CBOWCTBA Ten, duandyeckne SBMeHUS WU NPOLECCHI,
MCMNOSb3ys 3aKOH COXPaHEHUS1 3JHEPrnu, 3aKOH BCEMUPHOrO TArOTEHUA,
NPUHUMN Cynepno3vunm cusl, NpPUHUMN OTHOCUTENbHOCTU [anuned, 3aKOHbI
HbloTOHa, 3aKOH COXpaHEeHUs UMMyrbca, 3aKOoHbl OTPaXXeHUs U NpenoMneHns
cBeTa, 3aKOHbl COXpPaHEeHUsi 3apsiAOBOrO M MacCOBOrO 4ucen npu saepHbIX



peakuusix, Npy 3TOM AaBaTb CMOBECHY (POPMYIMPOBKY 3aKOHa N 3anucbiBatb
ero maTeMaTun4eckoe BblpaXkeHue;

00BbACHATL (PM3MYeckne npoueccbl U CBOWCTBaA Tesl, B TOM 4ucre U B
KOHTEKCTe CUTyauun MpaKTUKO-OPUEHTUPOBAHHOIO XapakTtepa: BbISABNATb
NPUYNHHO--CNEACTBEHHbIE CBSI3M, CTPOUTb OObACHEHME K3 2-3 JIOrMYEeCKUx
lwaroB C ONOpon Ha 2-3 W3Y4YEHHbIX CBOUCTBA (OU3NYECKUX HABMNEHUN,
Pom3NYECKNX 3aKOHOB NI 3aKOHOMEPHOCTEN;

pewaTtb pacyéTHble 3agayv (onuparowmecs Ha cuctemy m3 2—3 ypaBHEHUN),
MCNonb3ysa 3aKoHbl U POPMYIbI, CBA3bIBaKOLME (PUNYECKNE BESMYUHBI: Ha
OCHOBE aHanusa YCrnoBus 3aJayv 3anucbiBaTb KpaTKoe YCrnoBue, BbISBNATb
HegocTawwmne unu n3bbITOYHblE AaHHble, BbiOMpaTb 3akKOHbl U OPMYIbI,
HeobxoouMMble ANA  pelleHusl, NPOBOAUTb  PacyéTbl W OUEeHMBaTb
peanuCTUYHOCTb MOMYYEHHOro 3Ha4YeHMs PU3NYECKON BENNYNHDI;
pacno3HaBaTb NPobrembl, KOTOPbIE MOXHO PELUMTb MPU MOMOLLM PUINYECKUX
MEeTOLOB, WCNOMb3ys ONucCaHue WuccnegoBaHus, BbIOENATb MNpoBepsemoe
npeanosnoXxeHne,  oueHuBaTb  MPaBUIMbHOCTbL  MNopsdka  NpoBedeHus
nccnegoBaHnd,  genatb  BbIBOAbI, WHTEpnpeTupoBaTb  pe3ynbTaThbl
Habn4eHU 1 OMnbITOB,

NPOBOAWTL OMbITbl NO HAGMAEHNIO PUINYECKUX SBMIEHUN UNN PUINYECKNX
CBOMCTB Ten (M3ydeHne BTOpPOro 3akoHa HbIOTOHA, 3akoHa COXpaHeHus
9Hepruun, 3aBMCUMOCTb Nepuoda konedbaHun NPY>XKMHHOIO MasiTHUKa OT Macchl
rpy3a W XECTKOCTU TMPYXWMHbl U HE3aBMCMMOCTb OT aMnnuTydbl ManbIX
konebaHuin, NPSIMONMHENHOE pacnpoCTpaHeHMe cBeTa, pasnoxeHue 6Genoro
cBeTa B CMNeKkTp, M3y4yeHWe CBOMWCTB WM300paxeHWs B MSIOCKOM 3epkarne WU
CBOMCTB Wu300paxeHna npegMetra B cobuparowen nvH3e, HabnogeHue
CMOLWHbBIX N NIMHENYATbLIX CMEKTPOB W3NYyYEHUs): CaMOCTOATENbHO cobupaTtb
YCTaHOBKY U3 n3bbITOYHOro Habopa obopyaoBaHUs, oNUCbIBaTb XO4 OnbiTa U
ero pesyrnbTaTbl, POPMYyNMpPOBaTh BbIBOAbI;

NpoOBOAUTbL NPU HEOBXOAMMOCTM CEpPUD MNPSAMbIX U3MEpPEeHUr, onpenenss
cpegHee  3HayeHue M3MepsieMoOM  BENUUUHbI  (POKycHOe  paccTosiHue
cobuparowenn  nuH3bl), 0OOCHOBbLIBATbL BbIOOP cnocoba  M3MepeHus
(n3mepuTtensHoro npubopa);

NpoBOOUTbL  UCCredoBaHWEe  3aBUCUMMOCTEN  (PU3NYECKUX  BESIMMMH  C
MCMNONb30BaHMEM MNPSIMbIX U3MEPEHUA (3aBUCUMOCTb MyTU OT BPEMEHU MpU
paBHOYCKOPEHHOM ABMXeHMM 6e3 HayanbHOW CKOpOCTU, nepuoga KonebaHun
MaTeMaTMYeCKOro MasiTHMKA OT OSIMHbI HUTWU, 3aBUCUMOCTU Yrria OTpPaXeHus
cBeTa OT yrna nageHus u yrra npenomreHns oT yrna nageHns): nnaHMpoBaTthb
nccnegoBaHne,  CaMoCToATeNbHO  cobupaTb  yCTaHOBKY,  (hukcupoBaTb
pe3ynbTaTbl NOMY4YEHHON 3aBUCMMOCTU (OU3NYECKMX BENNYMH B BUAE Tabnuy un
rpadpukoB, AenaTtb BbIBOAbI NO pe3yrbTaTtam UCCreaoBaHus;

NPOBOAUTb KOCBEHHbIE N3MEPEHNSA (PUNYECKUX BENNYNH (CPEAHSAS CKOPOCTb U
yCKOpeHVEe Tena npu pPaBHOYCKOPEHHOM [ABWXEHUM, YCKOpeHue CBOOOAHOro
nageHusi, XECTKOCTb TMPYXUHbl, KO3IPPUUMEHT TPEHUA  CKOMbXEHUS,
MexaHunyeckass pabota UM MOLLUHOCTb, 4YacToTa U nepuog KonebaHun
MaTemMaTU4YeCKoro U MPY>XMHHOIO MasATHUKOB, ONTMYECKasi cuna cobupatoLlen
NWH3bI, PagMoOaKTMBHbIA  (POH): nnaHuMpoBaTb U3MeEpPeHUs, cobupaTb



9KCNEepUMEHTANbHY0  YCTAHOBKY W  BbIMOMHATL  M3MEPEHUsi,  creays
NPEeaNIOXKEHHON  UHCTPYKUUKW,  BbIMUCASATb  3HAYe€HME  BENUYMHBL U
aHanuaupoBaTb MNOJSly4YeHHble pe3yrnbTaTbl C YY4ETOM 3aJaHHOM MOrpeLlHOCTU
N3MepeHun;

cobnogaTtb npasuna TexHUkn 6esonacHocTn npu pabote ¢ nabopaTopHbIM
obopynoBaHuewm;

pasnMyaTb OCHOBHble MPU3HAKW  U3YYEHHbIX (OU3NYECKNX  MOoJernen:
MaTepuanbHas Touyka, abConoTHO TBEPAOE TENO, TOYEYHbIN UCTOYHWUK CBeTa,
nyd, TOHKas §nuH3a, NnaHeTapHasi MOAeSflb aToMa, HYKMOHHas Mogenb
aTOMHOro a4pa;

XapakTepusoBaTb NPUHUMUMNBI OENCTBUSA U3YYEHHbIX NMPUOOPOB U TEXHUYECKNX
YCTPOWCTB C OMOPOM Ha MX onucaHus (B TOM 4ucrne: CNnugomeTp, AaTyuKu
NONOXEHNHA, PACCTOAHUA U YCKOPEHWs, pakeTa, 3XONoT, OYKW, nepuckon,
doToannapart, ONTUYECKNEe CBETOBOAbl, CMEKTPOCKOoN, AO3UMETP, Kamepa
BunbcoHa), ucnonb3ys 3HaHWUA O CBOWCTBaX (U3MYECKUX SIBMEHUA U
Heobxoaumble bmnanyeckne 3aKOHOMEPHOCTY;

MCMOMb30BaTb CXEMbl W CXEMATUYHbIE PUCYHKU WU3YYEHHbIX TEXHUYECKMX
YCTPOWCTB, M3MepPUTENbHbLIX NPMOOPOB M TEXHOMNOMMYECKMX MPOLIECCOB MNpPU
peleHnn y4ebHOo--NPaKkTUYECKNX 3a4aud, ONTUYECKNE CXEMbI OS1s1 NOCTPOEHUS
n3obpaxeHnn B NIOCKOM 3epkare n cobupatoen nmHae;

npuBOaUTL NpUMeEpbl (HAaXoAUTb MHOPMaUMIO O NpuMepax) NPaKTUYECKOro
NCNosib3oBaHNA  PU3NYECKMX 3HAHUM B MNOBCEOHEBHOW  XW3HM  On4d
obecnedeHuns GesonacHoCTU npu obpalieHnn ¢ NnpubopamMn U TEXHUYECKUMMU
YyCTPOMCTBaMU, COXPaHEHUS 300pPOBbsS U COBNIOAEHNA HOPM 3KONOrMYecKoro
NnoBeOEHUS B OKpYXXatoLLen cpeae;

OCYLLEeCTBNATb NOUCK MHpopMaunn pusndeckoro cogepxkaHmsi B VIHTepHeTe,
CaMOCTOATENbHO  (POPMYNMPYsA  MOWUCKOBLIN  3anpoc, HaxoauTb  MyTw
onpeaeneHnss OOCTOBEPHOCTM  MOSYYEHHOW MHGOPMaLMM Ha  OCHOBE
NMEKLLMXCHA 3HAHUM N OOMNOSNTHUTESbHbLIX NCTOYHUKOB,

MCMonb30BaTb MNPU  BbIMNOMHEHMM Y4YEOHbIX 3ad4aHW  Hay4YHO--MOMYIIAPHYHO
nntepaTtypy (u3an4eckoro copepkaHusi, CnpaBOYHblE MaTepuanbl, pecypchbl
cetm  WHTepHeT, BnageTb MNpuMEMaMM  KOHCMEKTUPOBAHUA  TEKCTa,
npeobpasoBaHus MHOPMaL MK N3 OOHOM 3HAKOBOW CUCTEMbI B APYrYIO;
co3faBaTb COOCTBEHHbl€ MUCbMEHHbIE U YCTHble COObOLWEeHMs Ha OCHOBE
WHOPMaUMN U3  HECKOSMbKUX MCTOYHWUKOB  (PM3MYECKOro  coaepkaHus,
nyénn4yHO npencTaBnATb pe3ynbTaTbhl NPOEKTHOM WU MUCcrnenoBaTenbCKOW
AEATENbHOCTM, MPU 3TOM PaAMOTHO WMCMOMb30BaTb WU3YYEHHbIN MOHATUNHLIN
annapaTt u3ydaemoro pasgena Qusnkm n conpoBOXOaTb BbICTYNMEHNE
npeseHTaumen ¢ y4EToM 0COBeHHOCTEN ayauTOpPUN CBEPCTHNKOB.



TEMATUYECKOE NMIAHUPOBAHUE
9 KINACC

HanmeHoBaHuMe pa3agenoB u TemM

KonunyectBO 4YacoB

OnNeKTPOHHbIe

Ne n/n Oata no Oarta no obpa3oBaTernibHble
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nnaHy cakty pecypchbl
Paspgen 1. MexaHu4yeckune siBreHus
1.1 Mexanueckoe AgwkeHie u criocobe! 10 https://m.edsoo.ru/7f41a4a6
€ro onnucaHus
1.2 B3anmopencreue ten 20 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHeHNs 10 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 40
Paspen 2. MexaHn4yeckue KonebaHunsi U BOJNHbI
2.1 MexaHun4eckne konebaHus 7 https://m.edsoo.ru/7f41a4a6
2.2 MexaHunyeckne BOMHbI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 15

Pasgen 3. AnekTpomMarHUTHoOE Nnorsie U 3NeKTPOMarHUTHbIe BOJIHbI

OrnekTpoMarHMTHoe nosne u

3.1 6 https://m.edsoo.ru/7f41a4a6
3NEKTPOMarHUTHbIE BOSIHbI
WTtoro no pasgeny 6
Paspnen 4. CBeToBbIe IBNEeHUA
4.1 3aKoHbI pacnpocTpaHeHns ceeTa 6 https://m.edsoo.ru/7f41a4a6
4.2 JInH3bI 1 onTnyeckne Nnpnbopsbl 6 https://m.edsoo.ru/7f41a4a6
4.3 PaanoxeHune 6enoro ceeTta B CNekTp 3 https://m.edsoo.ru/7f41a4a6
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WTtoro no pasgeny 15
Paspen 5. KBaHTOBbIe AiBNeHuUs
5.1 vicnyckatiue u nornoluerive caeta 4 https://m.edsoo.ru/7f41a4a6
aToOMOM
5.2 CTpoeHune aToMHOro sigpa 6 https://m.edsoo.ru/7f41a4a6
5.3 AnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 17
Paspen 6. NNoBTOpUTENbLHO-0606WAOWMA MOAYNb
6.1 rMosTopeHme n 0bobLienve conepxanis 9 https://m.edsoo.ru/7f41a4a6
Kypca om3nkmn 3a 7-9 knacc
WTtoro no pasgeny 9
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Ne
n/n

Tema ypoka

Paspen 1. MexaHu4yeckune aBneHus

KonuyecTBO YacoB

Odata no
nnaHy

Bcero

Odata no
c¢akTty

Oarta
MU3yYeHus

ANEeKTPOHHbIe
obpas3oBaTernibHble

pecypcbl

1

MexaHunyeckoe aBmxeHue.
MaTepuanbHas Touka

Cucrtema otcyeTa.
OTHOCUTENBHOCTb MEXaHUYECKOro
ABWXEHUS

PaBHOMepHOE NpAMONMHENHOE
ABWXeHne

https://m.edsoo.ru/ff0ad474

https://m.edsoo.ru/ff0ad19a

HepaBHOMepHOe npsiMonMHenHoe
apwmxeHue. CpegHasa n
MrHOBEHHasi CKOPOCTb

MpamonuHenHoe
pPaBHOYCKOPEHHOE ABMXEHME.
YcKkopenue

CKopoCTb NPSAMOSNIMHENHOIO
PaBHOYCKOPEHHOIO ABUXKEHUS.
"padmk ckopocTu

JlabopaTopHas paboTa
"OnpegeneHne yckopeHust Tena
npwv paBHOYCKOPEHHOM ABVMXEHUM
No HaKNoOHHOM nriockocTn"

https://m.edsoo.ru/ff0ad8d4

https://m.edsoo.ru/ff0adb18

CsoboaHoe nagenue ten. OnbiThl
Fanunes



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMepHOe aBuxeHue no
OKpy>XHOCTW. Nepuog n yacTtoTa

9 y https://m.edsoo.ru/ff0ael76
obpalueHus. JlnHenHas n yrnosas
CKOpOCTH

10 LleHTpocTpemutensHoe yckopeHune

11 Mepebiv sakoH HetoToka. Bektop https://m.edsoo.ru/ff0ae612
cUnbl

12 Bropor 3?KOH HbioToHa. https://m.edsoo.ru/ff0ae72a
PasHogencTByoOLWasn cuna

13 TpeTum 3akok Hototoa. https://m.edsoo.ru/ff0ae982
Cynepnosuuna cun

14 Pelierve 3anaq Ha npumMeHeHne https://m.edsoo.ru/ff0aeb6c
3aKOHOB HbloTOHa

15 Cwuna ynpyrocTtu. 3akoH N'yka https://m.edsoo.ru/ff0aeca2

16 PeweHnune 3agay no teme «Cuna
ynpyroctun»
JTabopaTopHas paboTa

17 «OnpepgeneHne XecTkocTn https://m.edsoo.ru/ff0aee28
NPY>XUHbI»

18 Cuna TpeHus https://m.edsoo.ru/ff0af738

19 Petuetie 3apay no reme «Cuna https://m.edsoo.ru/ff0afa26
TPeHNsa»
JTabopaTopHas paboTa

20 "Onpegenexne Ko dpuuneHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKONbXeHuns"
PelueHne 3agady no teme "3akoHbl

21 HbtoToHa. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0afb8e

TpeHns"
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22

Cuna TSXecTn 1 3akoH
BCEMUPHOrO TArOTEHUS.
YckopeHune csobogHoOro nageHuns

https://m.edsoo.ru/ff0af044

23

Ypok-KoHpepeHums "[BmxeHne
Ten BOKPYr rpaBUTaLMOHHOIO
ueHTpa (ConHeyHas cuctema).
ranakTukn"

24

25

26

PeweHune 3agay no teme "Cuna
TSXKECTM 1 3aKOH BCEMMUPHOIO
TaroteHmsa"

lMepBas KocmMuyeckasa CKOpOCTb.
HeBecomocCTb U neperpysku

PaBHOBecue matepuanbHOW
Toukn. ABConoTHO TBEPAOE TEMO.
PaBHOBecue TBEPLOro Tena c
3aKpenSIEHHOW OCbIo BpaLLEeHUs

https://m.edsoo.ru/ff0af5f8

https://m.edsoo.ru/ff0af33c

https://m.edsoo.ru/ff0afe36

27

MomeHT cunbl. LieHTp TaxecTun

28

29

PeweHune 3agay no teme "MomMeHT
cunel. LleHTp TshkecTn”
MogrotoBka K KOHTPOSbHON
paboTe no teme "MexaHn4yeckoe
aswmkeHne. Bsaumopencrtesume ten"

https://m.edsoo.ru/ff0b02b4

https://m.edsoo0.ru/ff0b0408

30

KoHTponbHas paboTa no teme
"MexaHn4yeckoe ABuKeHue.
Bsaumopencrtemne ten"

https://m.edsoo.ru/ff0b06ec

31

mnynbc Tena. Mmnynbc cunoi.
3aKOH COXpaHeHns numnysnbea.
Ynpyroe n Heynpyroe

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

B3aMMogencTeue

PeweHune 3agay no teme "3akoH

32 " https://m.edsoo.ru/ff0b096¢c
COXpaHeHns nmnyrnbca

33 Ypok-koH(pepeHUns "PeakTnsHoe
ABWXEHWe B Npupoae n TexHuke"

34 Mexatmeckas padora https://m.edsoo.ru/ff0b0a84
MOLLHOCTb

35 Pabora cunbl TAXECTH, Chrb! https://m.edsoo.ru/ffl0b0db8
yrpyrocTn N cunbl TPEHNS
JTabopaTopHas paboTa
«Onpepenexne paboTbl cunbl

36 TpeHUsA Npu paBHOMEPHOM
ABWXEHUM Tena no
rOPU30HTanbHON NOBEPXHOCTU»

37 CBs3b 3Heprum 1 paboTbl.
MoTeHumnanbHasa aHeprus

38 Kurerneckas ?Heprm. Teopema https://m.edsoo.ru/ff0b0c32
0 KMHETUYECKON SHEPrm

39 3aKOH COXpaHEeHUs aHeprun B
MexaHuke
JTabopatopHas paboTa «W/3yyeHune

40 https://m.edsoo.ru/ff0b12fe

3aKOHa COXpaHeHUs1 SHEPrum»

Pa3pen 2. MexaHu4yeckue Kkoneb6aHusi U BONHbI

KonebaTtenbHoe ABMXeHWe n ero

41 https://m.edsoo.ru/ff0b1858
XapaKTePUCTUKN
3aTtyxatowme konedaHus.

42 BbIHYy>XOeHHble konebaHus. https://m.edsoo.ru/ff0b20f0

Pe3oHaHc



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MaTtemaTn4eckui 1 NpyxXMHHbIN
MasATHUKN

44

Ypok-uccnegosaHume
«3aBUCMMOCTb nepmnoa
konebaHuin OT KECTKOCTWN NPY>KUHBbI
1N Maccol rpysa»

https://m.edsoo.ru/ff0b197a

45

46

47

MNpeBpaLleHne aHeprum npu
MeXaHMU4YeCcKnx KonebaHnax

JTabopaTopHas paboTa
«OnpepaeneHne YyacToTbl U
nepuoaa konebaHu NpyXMHHOro
MasiTHUKa»

JTabopatopHas paboTta «[1poBepka
He3aBMCUMOCTU Nepuoaa
konebaHun rpysa, NoaBELIEHHOTO
K HUTWU, OT Maccbl rpy3a»

https://m.edsoo.ru/ffOblaec

https://m.edsoo.ru/ff0b197a

48

MexaHu4yeckune BosnHbl. CBoncTBa
MeXaHn4eckux BosH. MNMpoaonbHbie
N NonepeyHble BOSHbI

https://m.edsoo.ru/ff0b21fe

49

YpOoK-KOHhepeHumst
"MexaHn4yeckne BOSHbI B TBEPAOM
Tene. Cencmuyeckme BomHbI"

50

51

3Byk. PacnpocTtpaHeHue un
OoTpaxeHue 3BykKa
Ypok-uccrnegosaHue
"HabntogeHue 3aBUCUMOCTHU
BbICOTbI 3ByKa OT 4acToTb!"

52

rpOMKOCTb 3BYKa 1 BbICOTA TOHa.



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

AKyCTUYECKUI pe3oHaHC

53

54

55

YpoK-KOHpepeHUunsa "YnbTpassyk 1
WMHpa3ByK B Npupoae N TexHuke"
MogroTtoBka K KOHTPOSBHOW
paboTe no teme "3aKOHbI
coxpaHeHus. MexaHuyeckne
konebaHusi 1 BONHbI"

KoHTponbHas paboTa no teme
"3aKOHbl COXpaHEHWS.
MexaHunyeckne konebaHus u
BOJTHbI"

https://m.edsoo.ru/ff0b23ca

https://m.edsoo.ru/ff0b25f0

Pasgen 3. nekTpomMarHUTHOE Norsie U 3NeKTPOMarHUTHbIe BOJIHbI

56

57

OnekTpoMarHMTHoe norne.
OneKkTpoMarHMTHbIE BOSIHbI

CBoWicTBa 3NEKTPOMAarHUTHbIX
BOJTH

1

https://m.edsoo.ru/ff0b2abe

58

Ypok-koHepeHums "LLkana
3NEeKTPOMarHUTHbIX BOJTH.
Mcnonb3oBaHue
3NEKTPOMarHUTHbIX BOSTH ANs
coToBou cBsaA3n"

https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnegosanue "M3ydeHne
CBOWCTB 3NeKTPOMarHUTHbIX BOJH
C NMOMOLLIbIO MOBUNBHOTO
TenedoHa"

https://m.edsoo.ru/ff0b2c6c

60

PelweHne 3agay Ha onpeaenexHue
4acTOTbl U OANUHbI
3MEeKTPOMarHUTHOM BOSTHbI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

61

OnekTpoMarHuTHasa npupoaa
ceeTta. CKopocCTb cBeTa.
BonHoBble cBOWCTBA cBETa

https://m.edsoo.ru/ff0b31d0

Pa3pen 4. CBeTtoBble ABNeHUsA

62

63

VicTouHuKM ceeTa.
MpamonuHenHoe
pacnpocTpaHeHue ceeTa.
3atmeHuns CornHua v JlyHbl

3akoH oTpaxkeHusi cBeTa. 3epkana.
PelueHne 3agady Ha npyMeHeHne
3aKoHa OTpaxeHus ceeTa

https://m.edso0.ru/ff0b3658

https://m.edsoo.ru/ff0b38c4

64

MpenomneHue ceeTa. 3akoH
npenomMrieHns ceeTa

https://m.edsoo.ru/ff0b3aea

65

MonHoe BHYTPEHHEEe OTpakeHue
cseTa. Mcnonb3oBaHue NosmHoro
BHYTPEHHErO OTPaXKeHus1 B
ONTUYECKNX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c

66

JTabopaTopHas paboTa
"MiccnegoBaHne 3aBUCUMOCTM yrna
npenomneHns CBeTOBOro fy4a ot
yrna nageHusi Ha rpaHuue
"BO3ayx-cTekno™

67

YPOK-KOH(pepeHUUs
"Mcnonb3oBaHne NOfHOro
BHYTPEHHEro OTPaXXeHUs:
CBETOBOAbI, ONTUKOBOSIOKOHHAsA
cBsA3b"

68

JInH3bl. OnTryeckas cuna NuH3bI

https://m.edsoo.ru/ff0b3f2c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

69

MocTpoeHne nsobpaxeHun B
nMH3ax

https://m.edsoo.ru/ff0b444a

70

JTabopaTopHas paboTa
"OnpepeneHne ©OKyCHOro
PaCCTOSIHUS U ONTUYECKON CUbI
cobupatoLien nmMH3bI"

https://m.edso0.ru/ff0b4206

71

72

Ypok-KoHepeHums "OnTnyeckmne
nnH30BblEe NpnbopbI"

a3 kak onTudeckas cucrema.
3peHne

https://m.edsoo.ru/ffOcOa7e

https://m.edsoo.ru/ff0b4684

73

Ypok-koHpepeHuus "LedekTnl
3peHus. Kak coxpaHutb 3peHne”

74

75

76

PasnoxeHue 6enoro ceeta B
cnektp. OnbITbl HelOTOHA.
CnoxxeHune cnekTpanbHbIX LBETOB.
[uncnepcus ceeTta

JTabopaTopHas paboTta "OnbITbl NO
pasnoxeHuto 6enoro ceeTa B
CMNEeKTP 1 BOCMPUATUIO LIBETA
npeamMeToB Npu nx HabngeHun
yepes uBeTtoBble punbTpbl”
Ypok-npakTnkym "BonHoBble
CBOWCTBa cBeTa: Ancnepcus,
NHTEepdepeHuna n andppakumna”

Pasgen 5. KBaHTOBbIE iBNEeHUsA

https://m.edsoo.ru/ff0cOf4c

https://m.edsoo.ru/ff0cO0e2a

77

78

OnbiTbl Pesepcopaa v
nnaHeTapHasi Mogens atoma

MocTtynaTtbl Bopa. Mogens atoma

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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Bopa

MCI'IyCKaHI/Ie M nornowieHne ceeta

79 atomoM. KBaHTbl. JInHenyaTtble https://m.edsoo.ru/ff0c144c
CMNEKTpbI

80 Ypok-MpaKT1kyM "Ha6'1'1 foReHNe https://m.edsoo.ru/ff0c1550
CMEKTPOB MCMNyCKaHNSA

81 PagnoakTtMBHOCTbL U €€ BMAbI https://m.edsoo.ru/ff0c1672

82 CTpoenue atomHoro AApa. https://m.edsoo.ru/ff0c18ac
HyknoHHaa moaenb

83 PaanoakTtnBHbIe NpeBpaLleHus.
M3oTonbl https://m.edsoo.ru/ff0clal4

84 P CLICHNE 3anat no TeMe: " https://m.edsoo.ru/ff0clb4a
PagnoaktnBHble npeBpaLleHns

85 Mepuopg nonypacnaga
YpOoK-KOHepeHumst

86 "PagnoakTnBHbIE N3NYyYeHUs B https://m.edsoo.ru/ff0c2126
npupoge, MeanumHe, TeXHuke"
ApepHble peakumn. 3aKoHbI

87 COXpaHeHusi 3aps40BOro u https://m.edsoo.ru/ff0c1c58
MacCcOBOr0 YMCEN

88 OHEPrs CBA3N ATOMHBIX AAEP. https://m.edsoo.ru/ff0cld7a
CBs3b Macchl 1 aHeprum

89 PelueHune 3agay no teme
"AnepHole peakunn”
Peakumn cuHTesa 1 aeneHus

90 agep. ctouHunkn aHeprum ConHua https://m.edsoo.ru/ff0c1e88
M 3BE3[

91 Ypok-koH(pepeHuunsa "AnepHas
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3HepreTuka. [lencrtemd
pagMOaKTMBHbIX U3NYYEHUI Ha
XuUBble OpraHn3mb!"

MoaroToBka K KOHTPOMNbHON

paboTe no teme

92 "OneKkTpoMarHMTHOE norse. 1
ONEeKTPOMarHMUTHbIE BOSHBbI.

KBaHTOBbIE SIBNEHMA"

https://m.edsoo.ru/ff0c223e

KoHTponbHas paboTa no teme
"OneKkTpoMarHMTHOE norse.
OneKTpoMarHMTHbIE BOSTHbI.
KBaHTOBbIE ABNIEHNA"

93

Paspen 6. NNoBTOpUTENBLHO-0606WAOWMK MOAYNb

MoBTOpeHne, ob6obLLeHme.
94 JTabopaTopHbie paboTbl MO Kypcy 1
"B3sammopgencrteue ten"

https://m.edsoo.ru/ff0c245a

MoBTOpEHMe, 0606LLEHNE.
PelueHne pacyeTHbIX n
Ka4yeCTBEHHbIX 3a4ay rno Teme
"Tennosble npouecco!”

95

https://m.edsoo.ru/ff0c2572

MoBTOpEHMe, 0606LLEHNE.
PeleHne pacyeTHbIX K
Ka4yeCTBEHHbIX 3a4ay rno Teme
"KIMNA tennosbix gsuratenen”

96

https://m.edsoo.ru/ff0c2a2?2

MoBTOpEHNe, 06obuieHne.
PeleHne pacyeTHbIX n
Ka4yeCTBEHHbIX 3aa4 Mo Teme
"KM anektpoycraHoOBOK"

97

https://m.edsoo.ru/ff0c2b30
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98

MoBTOpeHme, o6o0LLEeHNE.
JTabopaTopHble paboTbl N0 Kypcy
"CBeToBble sBreHns"

https://m.edsoo.ru/ff0c2c52

99

MoBTOpeHune, 0606uieHne. PaboTta
C TekcTamu no Teme "3aKkoHbl
COXpaHeHusi B MexaHuke"

https://m.edsoo.ru/ff0c2d6a

100

101

102

MoBTOpeHune, obobLieHne. PaboTta
c Tekctamu no teme "Konebanua u
BOJIHbI"

MoBTOpeHune, o6obLueHne. PaboTta
c Tekctamu no teme "CBeToBble
asneHna"

MoBTOpeHune, o6o6bLieHne. PaboTta
C TekcTamu no teme "KBaHToBas u
apepHas puamka"

https://m.edsoo.ru/ff0c2e82

https://m.edsoo.ru/ff0c3044

OBLUEE KONMYECTBO YACOB MO
NMPOrPAMME

102
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YYEBHO-METOAUYECKOE OBECIMNEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAJIbI OANA YYEHUKA

METOAONYECKUE MATEPWAIbLI ANA YHYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET






