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NMNOACHUTENIbHAA 3AMMNCKA

Mporpamma no ¢un3snke Ha ypoBHE OCHOBHOro obliero obpasoBaHus cocTtaBreHa
Ha OCHOBE MNONIOXXeHMn n TpeboBaHM K pe3ynbTataM OCBOEHUst Ha 6a30BOM ypoBHE
OCHOBHOW obpasoBartenbHon nporpammsl, npeactaeneHHbix B PrOC OO0, a Takke ¢
y4€ToM dheaepanbHon paboyen nporpammbl BocnutaHna n KoHuenumn npenogaBaHus
yyebHoro npegmeta «Pusmnkay.

CogepxaHne nporpaMmbl MO  U3MKE HanpaBfeHo Ha ¢opMUpoBaHue
€CTECTBEHHOHAY4YHOW rPamMOTHOCTM OOy4valoLMXCa M OpraHM3auuio n3yvyeHus Ousmnku
Ha OeATenbHOCTHOW OCHoBe. B nporpamme no uanke yunTbiBarOTCA BO3MOXHOCTU
yyebHoro npegmeTta B peanusaumm TpeboBaHun SroC OOO k nnaHupyembiM
NIMYHOCTHLIM M MeTanpegMeTHbIM pe3yrbTaTam oOby4YeHUus, a Takke MexnpeaMeTHble
CBSI3N €CTEeCTBEHHOHay4HblX Yy4eOHbIX MpeaMeToB Ha YPOBHE OCHOBHOrO ob6Liero
obpasoBaHus.

Mporpamma no pusmke yctaHaBnNuBaeT pacnpegerneHme yd4ebHoro matepuana no
rogam obydeHnss (No knaccam), npegnaraet NPUMEPHYK MOCneaoBaTeNbHOCTb
N3y4YeHnss TeM, OCHOBAHHYIO Ha FOrMKe pasBUTUS NPEOMETHOr0 CoAepXaHus U y4yéTte
BO3pacCTHbIX 0COBEeHHOCTEN 0Dy4atoLLnXCS.

Mporpamma no usnke paspaboTaHa C LENbIO OKa3aHUS METOANYECKON NMOMOLLM
yuuTento B co3gaHmm paboyen nporpaMmbl No y4ebHOMy npegmeTy.

dusnka aBNsSETCS CUCTEMOOOPAa3yWMM AN eCTeCTBEHHOHAyuYHbIX Yy4eOHbIX
npeamMeToB, MOCKOMbKY (hU3MYeckme 3akOHbl NexaT B OCHOBE MPOLIECCOB U SABEHUM,
n3yyaemblx Xumuen, Guonornen, actpoHoMmen n uanyeckon reorpaduen, BHOCUT
BKNag4 B €CTECTBEHHOHAy4Hyl KapTWUHYy Mwupa, npenoctaBnsieT Haubonee SCHble
obpasubl NPUMMEHEHUs Hay4yHOro MeToga MO3HaHWA, TO eCTb crnocoba nosnyvyeHus
AOCTOBEPHbIX 3HAHUN O MUpe.

OpgHa 13 maBHbIX 3agad ¢u3myeckoro obpasoBaHuMst B CTpPyKType obLiero
obpasoBaHnsa coctoutT B (OPMUMPOBAHUN E€CTECTBEHHOHAYYHOW [PaAMOTHOCTU U
NMHTepeca K Hayke y oby4atoLmxcsi.

N3yyeHne usmkn Ha 6a30BOM ypoBHe npegnonaraet oBnageHne crnegylowmmm
KOMMETEHTHOCTSIMU, XapaKTepU3YOLLMMN eCTECTBEHHOHAYYHYIO FPaMOTHOCTb:

e Hay4yHO OOBSACHATb ABMEHUS;

e OUEHMBaTb M NOHNMATb OCOBEHHOCTN HAay4YHOro UCCReAOBaHUS;

e WHTEpnpeTMpoBaTb AaHHbIE M MCMNOMb30BaTh Hay4YHble JoKa3aTenbCcTBa
ANS NonyYeHnsi BbIBOAOB.

Llenm wm3yyeHnss u3MKM Ha YypoOBHE OCHOBHOro obuwero obpasoBaHus
onpegeneHbl B KoHuenuuum npenogaBaHua ydyebHoro npegmeta  «dusmka» B
obpasoBaTenbHbIX opraHm3aumsx Poccunckon degepauuun, peanusytolmx OCHOBHbIE
obweobpasoBatenbHble  nNporpamMmbl,  yTBEPXOEHHOW  peweHvem  Konnerum
MuHuctepcTBa npocseLyeHns Poccunckon ®epepauun (npotokon ot 3 aekabps 2019 .
Ne [MK4BH).

LUenun nayyeHunsa cpunsnku:

e npuobpeTeHne nHTepeca U CTpemMreHnst obyYalLNXCs K HayYHOMY U3YyYeHUto

Npupoabl, pasBuUTNE NX UHTENNEKTyamnbHbIX N TBOPYECKUX CMNOCOBHOCTEN;

e pasBuUTME MpeacTaBfeHWn O Hay4yHOM MeTode MNO3HaHWA U opmupoBaHue

nccneaoBaTenibCKOro OTHOLLEHUS K OKPY>KaloLWNM ABNEHUSIM;



opMMpOBaHNE Hay4YHOrO MUPOBO33PEHMSA KaK pesyrnbTarta MU3y4YeHUs OCHOB
CTPOEHUA MaTepun N pyHAaMeHTanbHbIX 3aKOHOB (OU3UKK;

dopmMmpoBaHMe nNpeacTaBfeHnn O ponn OU3MKNM ONnA  pasBUTUA  OpYrux
€CTEeCTBEHHbIX HaYyK, TEXHUKN U TEXHOSIOTUN;,

passuTne npeacTaBneHum o] BO3MOXHbIX chepax oyaywien
npodeccnoHanbHONn LeATefIbHOCTU, CBA3aHHOM C (OM3MKOW, NOAroToBKa K
AanbHenwemy oby4eH1o B 3TOM HanpaBneHuu.

[ocTwkeHne aTnx uenen nporpammbl N0 PU3NKE Ha YPOBHE OCHOBHOrO 0obLLero
obpasoBaHna obecneymBaeTcs peLLEHNEM CneayoWwmnx 3aaay:

npnobpeTeHne 3HaHW O OUCKPETHOM CTPOEHUU BEeLecTBa, O MeXaHUYecKuX,
TENnoBbIX, ANEKTPUIECKNX, MArHUTHbIX N KBAHTOBbIX SIBIIEHUSIX;

npnobpeTteHne ymMeHun OonucbiBaTb U OOBACHATbL PU3NYECKME HABMEHUA C
MCMNOonb30BaHMEM NOSTyYEHHbIX 3HAHWUM;

OCBOEHME  MeTOLOB  pelleHUs  MNPOCTEeMMX  pacvéTHbIX 3agady C
NCnonb30BaHMEM dP13nNYEeCKnNX Moaenen, TBOPYECKMX n
NPaKTUKOOPUEHTUPOBAHHbLIX 3aJau;

pa3BuTUe yMeHun HabnwgaTb NPUPOAHbIE SBIIEHWUS U BbINOSIHATL OMbIThI,
nabopatopHble  paboTbl U 3KCNEepuUMeEHTanbHble  UCCregoBaHns  C
NCMNonb30BaHMEM U3MepPUTESIbHBIX NPUBOPOB;

OCBOEHME NpPUEMOB paboTbl C WHGOpMaUMen U3MYECKOro COoAep>KaHus,
BKMOYAA WMHAOPMAaUUIO O COBPEMEHHbBIX AOCTMXKEHUAX (PU3UKK, aHanu3 wu
KpUTMYeckoe oueHnBaHue nHopmMaumu;

3HaKOMCTBO CcO cdepamu NpodecCUoHanbHON OeATeNbHOCTU, CBA3aHHbLIMU C
PU3MKON, U COBPEMEHHBIMU TEXHOMOMMSMU, OCHOBAHHBLIMM Ha OOCTMXKEHUNAX
oM3NYECKON HAYKN.

Ha wun3yyeHne unsmkm (6a30Bbii YPOBEHb) HA YPOBHE OCHOBHOrO o6Lero

obpasoBaHunsa oTBoanUTCA 238 yacos: B 7 knacce — 68 4acoB (2 4Yaca B Hegentw), B 8
knacce — 68 yacoB (2 4yaca B Hegenw), B 9 knacce — 102 yaca (3 4yaca B Heaent).

Mpeponaraembin B nporpamme no ¢usnke nepedeHb nabopaTopHbix paboT wu
OMbITOB HOCUT peKOMeHOaTemnbHbI XapakTep, yduTenb AenaeTt BblOoOp npoBeneHus
nabopaTtopHbix paboT M OMbITOB C YY4ETOM uMHAMBUAOYANbHBLIX OCOBEHHOCTEN
oby4varolmnxcsa, Cnmcka IKCNepMMEHTanbHbIX 3afaHui, npeanaraemMbix B pamkax
OCHOBHOIO rocyjapCTBEHHOro 9k3aMeHa no uauke.



COAEPXAHUE OBYYEHUA
7 KINACC

Paspgen 1. ®u3uka n e€ posnb B NO3HaHUU OKpYXKaloLero Mmupa.

dunsmka — Hayka O npupode. fABneHus npupodbl. DPusnyeckne ABMEHUS:
MexaHu4yeckue, TENNOBbIE, ANEKTPUYECKME, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dunsnyeckne BenuuMHbl. MN3mepeHne  uandecknx BenuuuH.  Pusmnyeckme
npnbopbl. [NorpelwHoOCTb n3amepeHun. MexxgyHapoaHas cuctema eavHuL.

Kak dwmamka wn  gpyrme  ecTeCTBEHHble  HaykMm  u3yyalT  npupogy.
EcTecTBEHHOHay4YHbIN MEeTOA NO3HAHWUA: HabMAeHNe, NOCTaHOBKA Hay4yHOro Bonpoca,
BbIABMKEHME  TMMNOTE3, 9IKCNEPUMEHT MO  MpoBepke  runotes, OObACHEHME
Habnogaemoro seneHuns. OnucaHme U3NYeCcKMxX SBMEHNI C MOMOLLbIO MOAENEN.

HdemoHcmpauyuu.

1. MexaHunyeckne, TENNOBbIE, ANEKTPUYECKNE, MArHUTHbIE, CBETOBbLIE AABIIEHUS.

2. ®usmnyeckme npubopbl M npoueaypa MNpPAMbIX M3MEPEHUNA aHaroroBbiM WU

UM poBLIM NPNBOPOM.

JlabopamopHsbie pabomsbi u onbIMabl.
OnpegeneHne UeHbl eneHns LWkanbl n3amepuTensHoro npubopa.
MN3amepeHune paccTositHiA.
M3mepeHne ob6bEMaA XKnakocTn 1 TBEPLOro Tena.
OnpepgeneHne pasMmepoB Marbix Ten.
M3mepeHne TemnepaTypbl NPy NOMOLLM XUOKOCTHOrO TEPMOMETPA N AaTymka
TemnepaTypbl.
MpoBegeHne wnccnegoBaHMs MO MNPOBEpKe runoTesbl: AanbHOCTb MonéTta
lapuvKka, MyweHHOro ropu3oHTanbHo, Tem 6onble, Yyem Oornblie BbicOTa
nycka.

Pasgen 2. NMNepBoHavyanbHbIe CBeAEHUS1 O CTPOEHUU BellecTBa.

CTtpoeHune BelLecTBa: aTOMbl U MOSMEKYNbI, X padMmepbl. OnbITbl, JOKa3blBalOLNE
ANCKPETHOE CTpoeHWe BeLecTBa.

OBmxeHne dactuy BewectBa. CBA3b CKOPOCTW  ABWXKEHMS 4acTuy, C
Temnepatypon. bpoyHoBckoe gBwxeHue, anddysmna. Bsanmogenctsme yactuy,
BELLECTBA: NPUTSXXEHNE N OTTanKMBaHMe.

ArperatHble COCTOSIHUSA BeLlecTBa: CTPOEHWE rasoB, >XMAOKOCTEW U TBEPAObIX
(kpuctannuueckmnx) Ten. BsammocBaA3b Mexay CBOWCTBAMM BeLWECTB B pasHbiX
arperaTHbIX COCTOSIHUSIX W WX aTOMHOMOINEKYNAPHbIM cTpoeHmeM. OcobeHHOCTU
arperaTHbIX COCTOSIHUIA BOAbI.

HdemoHcmpayuu.

1. HabniogeHne 6pOyHOBCKOrO OBMXEHUS.

2. HabnwopeHne anddysnn.

3. HabniogeHve siBneHunn, oObsCHSOWMUXCA NPUTSXKEHMEM MW OTTaNkUBaHWEM

YacTuy, BellecTBa.

JlabopamopHbie pabomsbi U onbIMsbl.

1. OueHka gnameTpa atoma METOLOM PSAOB (C ucnonb3oBaHueM otorpacui).

2. OnbITbl No HAbnNAEHMIO TENMOBOrO PacLUMPEHNS ra3oB.

3. OnbITbl N0 OBGHAPYXEHWNIO 4ENCTBUSA CUI MONEKYIISIPHOIO NPUTSHXKEHUS.

Paspgen 3. [IBMXXeHue n B3anmogencTeue Ten.
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MexaHunyeckoe gOBwkeHne. PaBHOMEPHOE W  HepaBHOMEPHOE ABWKEHUE.
CkopocTb. CpefgHsaisi CKOpPOCTb NpU HepaBHOMEPHOM [ABWMXEHUW. Pacyét nytn wu
BPEMEHMN ABMXKEHUS.

ABneHne wHepuun. 3akoH WHepuun. BsammogencTBume Ten Kak npuynHa
N3MEHEHNA CKOPOCTU ABWXeHna Ten. Macca kak mepa MHepTHOCTM Tena. [1noTHOCTb
BellecTBa. CBA3b NAOTHOCTM C KONIMYECTBOM MOJSIEKYN B eAnHULE 0O bEMa BeLLECTBa.

Cuna kak xapakTepuctuka B3anmogencteus ten. Cuna ynpyroctu m 3akoH lyka.
M3mepeHne cunbl ¢ NMOMOLLBIO AMHAMOMETpA. ABMEHUE TArOTEHMUS U CUNa TSXKECTW.
Cuna T1axecTn Ha pgpyrux nnaHetax. Bec Tena. HeBecomocTtb. CrioxeHue cun,
HanpaBfieHHbIX NO OofHOM npsiMOW. PaBHogencTteyowaa cun. Cuna TpeHus. TpeHue
CKOSbXXEHUSA N TPEeHUe Nokosi. TpeHne B NpUpoae 1 TEXHUKE.

HdemoHcmpauyuu.

1. HabniogeHne mexaHn4eckoro ABMXeHUs Tena.

MN3mepeHune ckopoCTu NPAMOSTIMHENHOIO ABUWXKEHUS.
HabniogeHne aBneHns nHepumn.
HabnogeHne nsmMeHeHnst CKOpocTu Npu B3anMogencTBMm Ten.
CpaBHeHue macc no B3anMogemncTButo Ten.
CnoxeHwne cun, HanpaBfeHHbIX MO O4HOW NPSIMOW.
ﬂa60pamoprle pabomsbi u onbimeil.
1. OnpegeneHne CKOPOCTM pPaBHOMEPHOIO [ABMXEHUSA (Llapuka B >KUAOKOCTH,
MOZESNN ANEKTPUYECKOro aBTomobuns v Tak ganee).
2. OnpegeneHne cpegHen CKOPOCTM CKOMbXEHus Opycka unu wapuka no
HaKIMOHHOM MMOCKOCTW.
OnpegeneHne NOTHOCTU TBEPAOro Tena.
4. OnbITbl, OEMOHCTPUpPYIOLIME 3aBUCMMOCTb pacTsikeHusa (gedopmaumm)
NPY>XWHbI OT NPUNOXEHHOW CUTbI.
5. OnbITbl, 4EMOHCTPUPYIOLLNE 3AaBUCUMOCTb CUITbl TPEHUSI CKOMNbXEHUS OT Beca
Tena un xapakrtepa cornpukacaroLmnxcsi NOBEPXHOCTEN.

Pasgen 4. [laBneHue TBEpAbIX Tes, XXKWOAKOCTEN U ra3oBs.

HaeneHne. Cnocobbl yMEHbLUEHUS U yBenNu4eHus OaBneHus. [JaBneHue rasa.
3aBncuMOCTb [JaBneHust rasa oT Ob6béma, Temnepatypbl. [lepegada paBneHus
TBEPALIMU TENaAMM, XNOKOCTAMU U razamun. 3akoH Nackans. NHeBmMaTuyeckne mMallunHbl.
3aBMCUMOCTb  JaBfiIEHUST XXMOKOCTM OT rnybuHbl. [mgpocTaTtuyeckui napagokc.
Coobuwatowmecs cocyabl. mapaBnmyeckme MexaHn3mbl.

ATmocepa 3emnu u atmociepHoe paaeneHue. [lpuynHbl  CyLlecTBOBaHMUS
Bo3gywHon obonovkn 3emnun. OnbiT Toppuyennu. WamepeHne atmocepHoro
AaBneHus. 3aBMCUMOCTb aTMOCKEPHOro OaBrfieHUs OT BbICOTbl HaL YPOBHEM MOPS.
Mpnbopbl AnNga n3amepeHnst aTMOCEPHOro AaBneHus.

[denctBve XWOKOCTU W rasa Ha MOrpyXEHHOe B HWUX Teno. BbiTankueatowas
(apxumepoBa) cuna. 3akoH Apxumega. lNnasaHue Ten. BosgyxonnasaHue.

HdemoHcmpayuu.

1. 3aBMCMMOCTb AaBneHus rasa ot TemnepaTypbi.

2. lNepepnayva gaBneHa XUAKOCTbIO N ra3oMm.

3. Coobuwatowmecs cocyapl.
4
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6. 3aBMCUMOCTb BbITankuBawLwen curbl oT 06béma NorpyXEHHON Yactu Tena u
NIIOTHOCTMU XNOKOCTW.

7. PaBeHCTBO BbITanknsarLLen Cusibl BECY BbITECHEHHOW XXNOKOCTM.

8. Ycnosue nnaeBaHus Ten: nnaBaHWe UMW MNOrpyxeHwe Tesi B 3aBUCMMOCTU OT
COOTHOLLUEHUS NNOTHOCTEN Tena u XXMOKOCTU.

JlabopamopHbie pabombi U onbIMsbl.

1. WccnepoBaHne 3aBMCUMMOCTU Beca Tena B BoAe OT O6bEma MOrpyKEHHOM B
XUAOKOCTb YacTu Tena.

2. OnpepgeneHve BbITankMBaloLWen Cuiibl, JENCTBYIOLWEN Ha Terno, NorpyXeHHoe
B XXWOKOCTb.

3. lNpoBepka HE3aBUCUMOCTU BbiTanknBarLLlen CUnbl, JENCTBYIOLLEN Ha Teno B
XWAOKOCTU, OT Macchbl Tena.

4. OnbITbl, OEMOHCTpMpyHOLME  3aBMCUMOCTb  BblTarKuMBaloLWen  CuUnbl,
AENCTBYIOLWEN Ha Teno B XMAKOCTU, OT OOBbEMA MOrpy>KEHHOW B >XMUAKOCTb
yacTu Tena u OT NNOTHOCTU XXUAKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTpyupoOBaHWE NOOKU U onpeferneHune
€€ rpy3onogbEMHOCTMU.

Paspen 5. Pabota n MOWHOCTL. DHeprus.

MexaHnyeckasa paboTta. MowHOCTb.

lMpocTble MexaHu3Mbl: pblyar, 6ok, HakNoHHasa NOCKOCTb. [1paBuno paBHOBECUS

pbldara. lNpumeHeHne npasuna paBHOBeECUsl pbldara K Onoky. «3omnoToe npasBumio»
mexaHuku. KrNL npocTtbix MexaHnamoB. [pocTbie MexaHn3Mbl B ObITy U TEXHUKE.

MexaHnyeckaa  aHeprusa.  KuHeTmyeckas M noTeHUManbHasi  SHEpPrus.

lMpeBpalleHne OOHOro0 BMAA MEXaHW4YeCKOW JHeprun B OpYron. 3aKoH COXpaHeHus
3HEepPrnn B MeXaHuke.

HdemoHncmpauyuu.

1. Tpumepbl NPOCTbIX MEXAHN3MOB.

JlabopamopHsbie pabomsbi U onbIMabl.

1. OnpegeneHne paboTbl CUnbl TPEHMS NPU PABHOMEPHOM ABWKEHUW Tena no
rOPU3OHTaNbHOM MOBEPXHOCTM.

2. VccnepoBaHue ycrnioBun paBHOBECKS pblyara.

3. W3mepenue Kl HaKOHHON MiOCKOCTM.

4. W3y4yeHune 3aKoHa COXpaHEHUs MEXaHNYECKOW SHEPIUN.

8 KINACC

Paspgen 6. TennoBble ABNeHUS.

OCHOBHbIE MOMOXEHUS MOMEKYSIAPHO-KMHETUYECKON TEOPUM CTPOEHMUS BELLIECTBA.
Macca wn pasmepbl atomoB M Monekyn. OnbiTbl, NOATBEPXAAKLINE OCHOBHbIE
NOSIOXKEHNA MONEKYNAPHOKNHETUYECKON TEOPUN.

Mogenn TBEpPAOro, »>XMAKOrO W rasoobpas3HOro COCTOSIHUA  BellecTBa.
Kpuctannuyeckne n amopdHble Tena. OObsCHEHME CBOWCTB ra3oB, >XUAOKOCTEN U
TBEPAbIX TENT HA OCHOBE MOJIOXKEHUIN MONEKYNAPHO-KMHETUYECKON Teopun. CmaumBaHme
N KanunnsipHole siBreHns. TennoBoe paclnpeHne u cxartume.

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbI TEMSIOBOrO ABUXEHMUS YacTul,.
BHyTpeHHAa aHeprna. Cnocobbl n3amMeHeHUss BHYTPEHHEW 3Hepruu: Tensnonepegada m



coBeplieHne paboTtbl. Buabl Tennonepegaun: TENnONPOBOAHOCTb, KOHBEKLMS,
n3ny4veHue.

KonnyectBo Tennotbl. YaenbHas Tenno€MKOCTb BellecTBa. TennoodbmeH wu
TEnnoBoe paBHOBecKE. YpaBHeHME TennoBoro 6anaHca. lNnaeneHve n otBepaeBaHne
KpUCTannuyecknx BelwlecTB. YaenbHass Tennota nnaeneHus. [lapoobpasoBaHne wu
KoHgoeHcauusi. WcnapeHne. Kunenve. YpaenoHaa Tennota napoobpasoBaHus.
3aBMCUMOCTb TeMMepaTypbl KUNEHNA OT aTMOCHEPHOro AaBrEHUS.

BnaxHocTb Bo3gyxa.

OHeprna Tonnuea. YaernbHasi Tensiota cropaHusi.

MpuHuunel paboTbl Tennosbix asuratenen KM tennosoro gsuratens. Tennosble
ABUraTenu v 3alumra oKpyXxatoLen cpeapl.

3aKoH CoXpaHeHus N NpeBpaLLeHnst 3HEPrn B TEMNOBbLIX NpoLeccax.

HdemoHcmpayuu.

1.
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9.

HabniogeHne 6pOyHOBCKOrO ABMXEHUS.

HabnioaeHne gndpdysunun.

HabnogeHne sBReHn cMavunBaHus 1 KanunnapHbIX SBIEHUN.

HabniogeHne TennoBoro paclmpeHuns Ten.

M3ameHeHne paBneHusa rasa npu M3MeHeHMM OObEMAa M HarpeBaHUU WK
oxnaxgeHun.

MpaBuna namepeHns TemnepaTypbl.

Buabl Tennonepenaun.

OxnaxgeHue npu coBepLUEHNN paboThl.

HarpeBaHune npu coBeplieHnn paboTbl BHELLHUMW CUaMM.

10.CpaBHeHMe TeNSTIOEMKOCTEN PasnnYHbIX BELLLECTB.
11.HabnogeHne KMnenus.

12.HabntogeHne noctoaHCcTBa TeMnepaTypbl NPU NriaBneHnn.
13.Mopgenu TennoBbIX ABUraTernen.

JlabopamopHsbie pabomsbi U onbIMabl.

1.
2.
3.

9.

OnbITbl N0 OOHAPYXEHUIO OENCTBUS CUIT MOSEKYNSIPHOIO NPUTSXKEHUS.

OnbITbl NO BbIpALLMBAHWUIO KPUCTANIOB NOBapeHHOW CONv Unn caxapa.

OnbITbl N0 HabNOOEHUIO TENnoOBOro0 pacLUMPEHUs rasoB, XWUAKOCTEN W
TBEPAbIX Ten.

OnpepneneHve gaBneHusa Bo3dyxa B bannoHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb AaBreHUst Bo3ayxa OT ero obbéma
N HarpeBaHUs Unn oxnaxaneHus.

lMpoBepka rMnoTesbl MMHENHON 3aBUCUMOCTU OSfIMHbI CTONOMKa XWOKOCTU B
TepMoMeTpudeckon Tpybke oT TemnepaTtypsbl.

HabniogeHne un3MeHeHMs BHYTPEHHEW JHepruum Tena B pesynbrarte
Tennonepenayn n paboTbl BHELLIHMX CUST.

WccneposaHue aBneHna TennoobmeHa npy CMeLLMBaHUM XOSTIOAHON U ropsiyen
BOAbI.

OnpepgeneHve konuyecTsa TENMOTbl, NOMYy4YEHHOro BOAOW Npu TENoobMeHe ¢
HarpeTbiM MeTanMM4YeckumM LUIIMHOPOM.

10.Onpegenexve ygensHOM TENNOEMKOCTU BELLLECTBA.
11.WccnenoBaHmne npouecca ncnapeHust.
12.0npegeneHne OTHOCUTENbHOM BAAXHOCTU BO3ayXa.



13.0npegenenve ygensHOW TeNNoThl NNaBneHus neaa.

Paspen 7. dneKkTpuyeckue n MarHUTHble SABJIEHUA.

onektpusaumsa Ten. [1Ba popa anekTpuyeckux 3apsgoB. BaaumopenicTteue
3apskeHHbIX Ten. 3akoH KynoHa (3aBMCMMOCTb CUMbl B3aMMOLENCTBUSA 3aPSKEHHbIX
Ten OT BENUYMHbI 3apsa0B U PpacCTOSHUA MeXay Tenamm).

onektpuyeckoe none. HanpskéHHOCTb anekTpuyeckoro nons. [MpuHUmMN
CynepnosunLmm anekTpMYecknx nomnemn (Ha Ka4yeCTBEHHOM YPOBHE).

Hocutenn anekTpuyeckux 3apsiaoB. ONEMEHTapPHbIN  3MEKTPUYECKUA  3apsa.
CtpoeHune atoma. NpoBOOHMKM M ONSMNEKTPUKNA. 3aKOH COXPaHEHUs1 SNEeKTPUYEecKoro
3apsiga.

ONEKTPUYECKMIA TOK. YCMOBMKS CYLLLECTBOBAHUA 3NEKTPUYECKOro ToKa. MICTOYHMKM
MOCTOAHHOrO ToKa. [lencTBus anekTpudeckoro Toka (TennoBoe, XMMWUYECKOe,
MarHUTHOE). ONEeKTPUYECKMI TOK B XXMOKOCTSX U rasax.

onekTpuyeckas uenb. Cuna Toka. dnekrpudeckoe HanpsbkeHne. ConpoTuBneHue
npoBogHuKa. YaoenoHoe conpoTuBreHne BewecTtBa. 3akoH Oma ans yyactka uenw.
MocnegoBaTenbHOe U NapannenbHoe coegMHEHNE NPOBOAHUNKOB.

Pabota © MOWHOCTb anekTpuyeckoro Toka. 3akoH [bxoyna—JleHua.
OneKkTpuyeckme uenu n notpedbutenn anekTpuyeckon aHeprmm B 6biTy. KopoTkoe
3aMblKaHue.

MocTosiHHbIE MarHuTbl. B3auMmopencrtBme MNOCTOSIHHbIX MarHuToB. MarHuTtHoe
none. MarHutHoe none 3emMnu 1 ero 3HayeHune ans xusHm Ha 3emne. OnbIT OpcTeaa.
MarHuTHoOe none 3nekTPMYeckoro Toka. [NpUMEHEHWEe 3NEKTPOMArHUTOB B TEXHUKE.
[lenctBMe MarHUTHOrO MONsA Ha NPOBOLHMK C TOKOM. OnekTpoaBuratesnb NOCTOSIHHOIO
ToKa. WMcnonb3oBaHune anekTpoaBuraTenen B TEeXHUMYECKMX YCTPOMCTBax M Ha
TpaHcnopTe.

OnbiTel Papages. fABneHve anekTpomarHuTHou uHaykumn. [MpaBuno JleHua.
OnekTporeHepatop. Cnocobbl NOMyYEHUsT ANEKTPUYECKON IHEPrMn. ONEKTPOCTaHLMM
Ha BO30OHOBMSIEMbIX MCTOYHMKAX SHEPIUN.

HdemoHcmpauyuu.

1. Onektpusauus Ten.

[1Ba pofa anekTpuyeckmx 3apsg0B U B3auMMOAENCTBME 3apSKEHHbIX Ten.
YCTPOMNCTBO 1 OENCTBME 3NEKTPOCKoNa.

OnekTpocTaTnyeckas UHOYKLMS.

3aKOH COXpaHEHUS ANEKTPUYECKNX 3apsaoB.

MpOBOOHUKN U ONINEKTPUKMN.

MoaenupoBaHue CUNOBbIX NIMHUA ANEKTPMUYECKOro nonsi.
MICTOYHMKIN NOCTOSAHHOrO TOKA.

9. [lencTtBusi aNeKTpnU4Yeckoro Toka.

10. ONeKkTpU4EeCKnm TOK B XKUAKOCTH.

11.Ma3oBbIV pa3pag.

12.13mepeHmne cunbl Toka aMnepmMeTpoM.

13.i3mepeHne anekTpmuyeckoro HanpsXXeHns BoNbTMETPOM.
14.PeocTtaTt n MmarasviH COnpoTUBIIEHUN.

15.B3anmoencTeme NoCTOAHHbIX MarHUTOB.

16.MogennpoBaHne HEBO3MOXHOCTW pa3aefieHns NoftocoB MarH1Ta.
17.MogennpoBaHne MarHUTHbIX NOSIEN NOCTOSAHHbIX MarHUTOB.
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18.0nbIT OpcTena.
19. MarHuTHoe none Toka. 3NeKTPOMarHur.
20.[JenctBre MarHUTHOro Nosis Ha NPOBOAHUK C TOKOM.
21.9nekTpoasuraterib NOCTOSAHHOIO TOKa.
22./ccnepoBaHue SIBrEHUS 3NIeKTPOMarHUTHOW MHAYKUUN.
23.0nbiTbl apages.
24.3aBMCMMOCTb  HamnpaefeHns WHOYKUMOHHOMO Toka OT  YCMOBUW  ero
BO3HUKHOBEHMUSI.
25.39neKkTporeHepaTop NOCTOSIHHOMO TOKA.
JlabopamopHbie pabombi U OnNbIMsbI.
1. OnbiTbl MO HAGMOAEHUIO  JnekTpu3aumm Ten  UHOYKUMENn un  npu
COMPUKOCHOBEHUMN.
WccnepoBaHne  OencTBUSI  9NIEKTPUYECKOrO  MOMAsl Ha  NPOBOOHUMKUM U
AN3NEKTPUKN.
Cb6opka 1 npoBepka paboTbl 3NIEKTPUYECKON LIENN MOCTOSAHHOIO TOKa.
M3mepeHue n perynmpoBaHune Cusbl TOKa.
M3mepeHne n perynnpoBaHne HanpsiKeHus.
MccnegosaHme 3aBUMCMMOCTW CUIbl TOKa, MAyLWEro 4epes3 pesnctop, OT
COMPOTUBEHUS PE3NCTOPA U HaNpPsSPKEHNSA Ha Pe3nCcTope.
7. OnbITbl, OEMOHCTPUPYIOLLINE 3aBUCUMOCTb 3MEKTPUYECKOrO COMPOTUBIEHUSA
NPOBOAHUKA OT €ro ANWHbI, NNoLwaan NonepevyHoro ce4veHnst n matepuana.
8. lpoBepka npaBura CrOXeEHUS HanpskeHun npu  nocrnegoBaTesibHOM
COeaVHEHMN OABYX PE3NCTOPOB.
9. lNpoBepka npaBuna AnNs cunbl ToKa NpW napannefnbHOM COeaVUHEHUU
pPEe3nCTOpPOB.
10.OnpeaeneHne paboTbl ANEKTPUYECKOro TOKa, MOyLLEro Yepes pesncTop.
11.OnpeaeneHne MOLHOCTM 3NIEKTPMUYECKOro TOKa, BblAENAEMON Ha Pe3NCTOopeE.
12.WccnepgoBaHne 3aBUCMMOCTM CUMbl TOKa, MAyLWero 4epes3 Jfiamroyky, OT
HanNpPsHPKeHUs1 Ha Hen.
13.Onpegenenune KI[ HarpeBaTens.
14.VccnegoBaHne MarHMTHOTO B3aMMOOENCTBUSA NMOCTOSAHHbIX MarHUTOB.
15.i3ydeHne MarHUTHOro nomns NOCTOSIHHbIX MarHUTOB MpU UX ob0beguHEHUN U
pasgeneHuun.
16.ccnepoBaHne OeENCTBUA SNEKTPUYECKOTO TOKA HA MarHUTHYHO CTPErKY.
17.0nbITbl, 4EMOHCTPUPYIOLLNE 3aBUCUMOCTb CUIbl B3AaUMOAENCTBUS KaTyLIKN C
TOKOM WU MarHuTa OT CUilbl TOKa 1 HanpaBneHus Toka B KaTyLUKe.
18. 3y4eHne gencTBnsa MarHMTHOroO Nong Ha NPOBOAHUK C TOKOM.
19. KoHCTpyunpoBaHue n nyyeHne paboTbl anekTpoasuraTens.
20.N3mepeHue Kl anektpogsurateribHOM YyCTaHOBKM.
21.0nbITbl N0 UCCREAOBAHUIO  SIBNEHUS  3NEKTPOMAarHUTHOW  UHAYKUUK:
nccnegoBaHne N3MEHEHNN 3Ha4YEHNSA N HanpaBneHns MHAYKLMOHHOIO TOKa.
9 KINACC
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Pa3pen 8. MexaHu4yeckue siBneHus.
MexaHunyeckoe  aBwxeHue. MaTepmnanbHaa Touka. Cuctema  oTcuyéTa.
OTHOCUTENBHOCTL  MEXaHUYecKoro ABWXKeHus. PaBHOMepHoe  npsiMOSIMHENHOEe



ABmxeHue. HepaBHOMepHOe npAMOnuMHenHoe aABuXeHne. CpegHAss U MrHOBEHHas
CKOPOCTb Tena npyv HepaBHOMEPHOM [ABUMXEHUMN.

YckopeHue. PaBHOycKkopeHHOE NpsaMOonnHenHoe apmxkeHne. CeoboaHoe nageHue.
OnbITbl Manunes.

PaBHOMEpHOe [OBWXeHMe no OKpyXHocTU. [lepuoa M 4actota obGpalleHus.
JInnenHasa n yrnoesas ckopocTtu. LieHTpocTpemuTenbHOe yCKopeHue.

MepBbIM 3akOoH HbtloTOHa. BTopon 3akoH HbtoToHa. TpeTun 3akoH HbloTOHA.
MpuHUKMN cynepnosnumm cun.

Cuna ynpyroctn. 3akoH ['yka. Cuna TpeHus: cuna TpeHUst CKOSbXeHus, cuna
TPEHUS NOKOoS, ApYyrve Buabl TPEHUS.

Cwuna TsKecTu 1 3aKOH BCEMUPHOIO TAroTEHUs. YckopeHme cBo6OaHOro nageHus.
AewmxeHne nnaHeT Bokpyr ConHua. lNepBaa kocMmudeckas CKOpoCTb. HeBecomocTb
neperpysku.

PaBHoBecne wmaTepuanbHoM Touku. ABconoTHO TBEpAoe Teno. PaBHoBecue
TBEPOOro Tenia ¢ 3aKpenneéHHOM ocbto BpalleHna. MomeHT cunbl. LIeHTp TsxkecTw.

Mmnynec Tena. U3ameHeHne wumnynbca. mnynbC cunbl. 3akKOH COXpaHeHus
nmMnynsca. PeaktnBHoe aBuxeHue.

MexaHu4eckass pabota U MoWHOCTb. PaboTa cun TskecTw, ynpyroctu, TPEHUS.
CBasb aHepruv wn  paboTbl. [loTeHumanbHass 3Heprus Tena, MOAHATOro Haj
NOBEPXHOCTbIO 3eMnin. [loTeHuManbHaa 3Heprust cxaton npyxuHbl. KnHeTudeckas
9Heprusi. Teopema O KMHETUYECKOW 3Heprun. 3aKOH COXpPaHEHUs MeXaHU4YecKom
SHepruu.

HdemoHncmpauyuu.

1. HabniogeHne MexaHM4ecKoro [OBWXKEHUSA Terla OTHOCUTENbHO pPasHbIX Ten
OoTCYéTa.

2. CpaBHeHVE nNyTEN W TPAEKTOPUN [OBWXKEHUSI OOHOrO W TOro e Tena

OTHOCMUTENbHO pasHbIX Ten OTCYETA.

M3mepeHne cKopoCTu U YCKOPEHUS MPSIMOSTMHENHOIO OBUXKEHMUS.

McecnenosaHme Npu3HaKoB paBHOYCKOPEHHOIO ABMKEHUS.

HabniogeHne aBvXeHNS Tena no OKPY>XHOCTMW.

HabniogeHne mexaHn4yecknx SABNEHUN, NPOUCXOOALMX B CUCTEME OTCYETA

«Tenexka» npu e€ paBHOMEPHOM W YCKOPEHHOM ABWXEHUM OTHOCUTESIbHO

kKabuHeTa PU3nKHN.

7. 3aBUCMMOCTb YCKOPEHUS Tena OT Macchbl Tena n eNCTBYHOLEN HA HEro CUnbl.

8. HabniogeHue paBeHCcTBa cun Npu B3aMMogencTsum Ten.

9. N3meHeHne Beca Tena npu yCKOPEHHOM ABWKEHUMN.

10.Mepenaya umnynbca Npy B3aMMoL4eNCTBUN TeN.

11.Mpeobpa3oBaHnst IHEPrMM NPU B3aMMOLENCTBUN TEN.

12. CoxpaHeHune umnynbca npy Heynpyrom B3anmMmogencreuu.

13. CoxpaHeHune umnynsca npy abCcontoTHO yNnpyrom B3auMoAenCTBUN.

14.HabniogeHne peakTMBHOro ABUXKEHUS.

15. CoxpaHeHne MexaHN4eCckomn 3Heprum npu cBobogHOM NageHuu.

16.CoxpaHeHne MEXaHWYECKOM 3HEepPruM npu OBMXEHWW Tena nog OenCTBUEM
NPY>KUHBbI.

JlabopamopHbie pabombi U onbIMsbl.
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1. KoHCcTpyupoBaHMe Tpakta Ana pasroHa W JdanbHenwero paBHOMEPHOro
ABWXEHUS LapuKa Unu TENEXKW.

2. OnpepgeneHune cpedHen CKOPOCTU CKOMNbXEHUs1 Bpycka unu ABMXEHUs Lapuka
MO HAKMOHHOWN NJIOCKOCTM.

3. OnpepeneHve ycKOpeHWss Tena npuM  PaBHOYCKOPEHHOM  ABMXEHUM MO
HaKNOHHOM MIOCKOCTW.

4. WccnepnoBaHue 3aBUCMMOCTM MyTU OT BpPeMeHU MNpu  PaBHOYCKOPEHHOM
ABMXeHUM 6e3 HayanbHOM CKOPOCTW.

5. lNpoBepka rvnoTesbl: €criv NpuM paBHOYCKOPEHHOM OBWXKEHUN 6e3 HavanbHOW
CKOPOCTM MYTU OTHOCATCHA KaK psi HEYETHbIX Yucen, TO COOTBETCTBYHOLLNE
NPOMEXYTKN BPEMEHN OQUHAKOBbI.

6. WccnepoBaHne  3aBUCMMOCTM  CUMbl  TPEHUSI  CKOMBXEHUS OT  CUMbl
HOpMarbHOrO AaBMNEHWUS.

7. OnpegenexHune KoaddpuruneHTa TPEHUS CKONBbXEHUS.

OnpepneneHne XECTKOCTU MPYXUHbI.

9. OnpepeneHne paboTbl CUrbl TPEHMA NPU PAaBHOMEPHOM OBWXKEHUW Tena no

rOpM30HTanbHON NOBEPXHOCTW.

10.0OnpepgeneHne paboTbl Ccunbl  YNpyroctM npu  NoabéMe rpysa C

MCNOMb30BaHMEM HEMOLBUXKHOIO U NOABWMXHOIO 6/10KOB.

11.3y4eHne 3akoHa COXpaHeHUs SHePruu.

Paspen 9. MexaHun4yeckue KkonebaHusi U BOSIHbI.

KonebaTtenbHoe naBmxkeHne. OCHOBHbIE XapaKTepuCTUKM konebaHun: nepuoa,
yacTtoTa, amnnutyga. Martematudeckun u NPYXUHHbIK MaaTHUKW. [lpeBpalyeHune
SHeprum npu KonebaTenbHOM OBUKEHUN.

3atyxatowme kKonebaHus. BblHyXaeHHble konebaHus. PesoHaHc. MexaHun4veckune
BOMHbl. CBOMCTBA MexaHU4ecknx BOMH. [NpoaonbHble M nonepeyHble BOMHbI. [OnvHa
BOJSIHbl M CKOpPOCTb €€ pacnpocTpaHeHusi. MexaHuyeckne BONHbI B TBEPOOM Tene,
ceiCMN4ecKne BOSTHbI.

3Byk. 'poMKOCTb 3Byka M BbicoTa ToHa. OTpaxeHue 3ByKka. WHGpasByk u
ynbTpas3ByK.

HdemoHncmpauyuu.

1. HabnwopgeHne konebanui Ten nog LOENCTBMEM CUNbl TSHKECTU W CUMbI
ynpyrocTu.

HabniogeHne konebaHuin rpy3a Ha HATU 1 Ha NPYXUHE.

HabnogeHne BbiHYXAEHHbIX konebaHui 1 pe3oHaHca.

PacnpocTtpaHeHne NpoaonbHbIX 1 NonepeyHbiX BOSH (Ha mogenu).

HabniogeHne 3aBUCMMOCTU BbICOTbI 3ByKa OT YacTOThl.

AKyCTUYECKMI pe30HaHC.

ﬂaGopamoprle pabomsbi u onbiMmeil.

1. OnpegeneHuve YacToTbl M Nepuoa konebaHnin MaTemMaTU4YeCcKoro MasTHuKa.

2. OnpepaeneHne 4actoThbl U Nnepuoa konebaHu NPy>XMHHOrO MasTHMKA.

3. WccnepoBaHne 3aBMCMMOCTM nepuoda KorebGaHun NOABELUEHHOrO K HUTH
rpy3a oT OSfIMHbI HUTW.

4. WccnepoBaHue 3aBMCMMOCTU nepuoga konedaHui NpyXMHHOMO MasiTHUKa OT
Macchbl rpysa.
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5. lNpoBepka He3aBMCMMOCTU Nepuoaa KonebaHuin rpysa, NOABELIEHHOIO K HUTH,
OT Macchl rpysa.

6. OnbITbl, AEMOHCTPUPYOLLNE 3aBMCUMOCTb Nepuoga konebaHwin npyXKMHHOro
MasiTHMKA OT MaccChbl rpy3a 1 )XECTKOCTU NPY>KMHbI.

7. VamepeHune yckopeHusa cBob60aHOro nageHus.

Paspen 10. dnekTpoMarHMTHoe norsie U 3fIeKTPOMarHUTHbIe BOSHbI.

ONeKTpoOMarHMTHoe none. ONEeKTPOMarHnTHbIEe BOJHbI. CsowcTea
9NeKTpoMarHUTHbIX  BOnH. Llkana anekTpoMarHuMTHbIX BOMH. KMcnonb3oBaHue
9NEKTPOMAarHUTHbIX BOSTH AN151 COTOBOW CBSA3WN.

QnekTpomarHutTHas npupoga ceeta. CkopocTb cBeTa. BonHoBble CBOMCTBa CBeTa.

HdemoHncmpauyuu.

1. CBowcTBa 9NeKTpOMarHMTHbIX BOSH.

2. BornHoBble cBOMCTBa CBeTA.

JlabopamopHbie pabombi U onbIMsbl.

1. V3yyeHne CBOWCTB ONEKTPOMArHUTHbIX BOSIH C MOMOLbO MOBUITbLHOIO

TenedoHa.

Paspen 11. CBeToBble AABMEHUS.

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

MpenomneHne cBeTa. 3akoH npenomneHus ceeTta. [lonHoe BHYTpeHHee
OoTpaxeHue cseTa. Mcnonb3oBaHMe MOMIHOMO BHYTPEHHEro OTPaXeHUs B ONTUYECKMX
cBeToBOAAX.

JInuza. Xog nyden B nuH3e. OnTuyeckas cuctema potoannapara, MUKpOcKona U
Teneckona. [nas kak ontTuyeckasi cuctema. bnmsopykocTb 1 4anbHO30PKOCTb.

PasnoxeHue 6enoro ceeta B cnekTp. OnbiTbl HetoTOHA. CrioXXeHne cnekTparnbHbIX
uBeToB. [lucnepcus ceeta.

HdemoHcmpauyuu.

1. lMpamonnHenHoe pacnpocTpaHeHue ceeTa.

OTpaxeHue cBeTa.

Mony4yeHne n3obpaxeHui B NIOCKOM, BOTHYTOM U BbIMyKIIOM 3epKanax.

MpenomneHue ceeTa.

OnTunyecknin ceeToBOA.

Xopg ny4ven B cobmpatoLLen nmHse.

Xop ny4yen B pacceunBaroLLen nmHse.

Mony4yeHne n3obpaxeHni C NOMOLLbIO NNH3.

9. lMpuHumn gencrems boToannapata, MMKPOCKOMNa 1 Teneckona.

10.Mopgenb rnasa.

11.PasnoxeHune 6enoro ceeTta B CMNEKTP.

12.MMony4yeHune 6enoro ceeTa Npu CROXeHUN cBeTa pasHbIX LBETOB.

JlabopamopHbie pabombi U onbiMsbl.

1. WUccnepooBaHne 3aBUCUMOCTU Yyria OTPaXeHWss CBETOBOro Jfyya OT yrna
nageHus.

2. WN3yyeHne xapaKTepuCTMK M3006paxkeHns npeameTa B NSIOCKOM 3epKare.

3. WccnepoBaHue 3aBMCUMMOCTM yria npenomreHns CBETOBOro fyda OT yrna
nageHns Ha rpaHuLe «BO34yX—CTEKMNO».
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4. TMony4eHune n3o6pakeHNNn ¢ NOMOLLbIO COBMpatoLEn NNH3bI.
OnpegeneHne OKYCHOrO pPacCTOSHUS W OMTUYECKOW cunbl cobupatowien
NNH3bI.
6. OnbITbl NO pasnoxeHuto 6enoro ceeTa B CNEKTP.
7. OnbiITbl NO BOCNPUATMIO LBETa NpeaMeToB MNpyv UX HabnwogeHun 4yepes
LBeToBble PUNbTPbLI.

Pasgen 12. KaHTOoBbIe siBleHUS.

OnbiTel Pe3epdopaa v nnaHetapHas mopenb atoma. Mopenb atoma bopa.
WcnyckaHne n nornoweHne ceeta atoMoM. KBaHThbl. JInHenyatble CnekTpbl.

PagnoaktnBHocTb. Anbdoa, 6eta- n ramma-uanydeHmnsd. CTpoeHme atomMHoro sapa.
HyknoHHaa moaens atomHoro agpa. Nsotonel. PagnoaktueBHble npeBpalleHus. Nepuoa
nonypacnaga atoMHbIX saep.

AnepHble peakumn. 3aKOHbl COXPaHeHUs 3apsgoBOro M MaccoBOrO  Yucern.
OHeprus cBA3n atoMHbIX aaep. CBA3b Macchl U aHeprnn. Peakuum cmHTe3a 1 geneHus
agep. ctounnkn sHeprum ConHua 1 3B€34.

AnepHaa aHepreTuka. [HencTtBus paauvoOaKTUMBHBLIX  U3MNYYEHUM Ha XKUBble
OpraHn3mbl.

HdemoHncmpauyuu.

1. CneKkTpbl U3MNy4Y4eHUs U NOrTOLLEHWS.

CneKTpbl pasnuUyHbIX ra3os.

CnekTp BOgOpPOAA.

HabniogeHne TpekoB B kamepe BunbcoHa.

PaboTta c4éTUMKa MOHN3NPYHOLLMX U3TTYHEHUIA.

Peructpauus nanydeHna npupoLHbIX MUMHEPanos 1 NPOLYKTOB.
ﬂa60pamoprle pabomsi u onbIMabI.

1. HabniogeHne cnnoLwHbIX U NIMHENYATbLIX CNEKTPOB U3NYy4YEHUS.

2. WccnepoBaHue TPEKOB: M3MEPEHUE 3HEPTMM YacTuubl NO TOPMO3HOMY MyTU

(no coTorpacusam).

3. WN3mepeHune pagmoakTMBHOro oHa.

MoBTOPUTENBLHO-0600LWaOWMN MOAY b.

MoBTOpUTENBLHO-0600WAOWMIA MOAY b NpeAHa3Ha4YeH Ans cucrtemaTusauum wm
0606LeHNa NpeaMeTHOro coaepXXaHusi U onbiTa AesaTeNbHOCTU, NPUOBPETEHHOIO npu
M3y4yeHMM Bcero Kypca usmkn, a Takke [[Na  MOArOTOBKM K OCHOBHOMY
rocygapCTBEHHOMY 3K3aMeHy no duamke ans obyyarowmxcs, BblOpaBLIMX ITOT
y4yeOHbIn Npegmer.

Mpn n3y4yeHUM [aHHOrO MOAYNS peanusyrTCa W CUCTEMaTU3UPYHOTCH BUAbI
AEATENbHOCTU, Ha OCHOBE KOTOpbIX obecnevmBaeTcs OOCTMXKEHWE NpeaMeTHbIX U
MeTanpeaMeTHbIX nnaHupyembix pe3ynbTaToB obyyeHus, dopmupyetca
€CTeCTBEHHOHay4YHasArpaMoTHOCTb: OCBOEHME Hay4yHblX MeToLOB WccnenoBaHUs
ABMEHWU NPUPOLAbI U TEXHUKKU, OBaJeHNE YMEHUSMUN OO BACHATb (hU3nYEeCKNe ABNeHus,
NPUMEHSIST MNOSTydYeHHble 3HaHus, pewaTb 3agavn, B TOM YUCE KayYeCTBEHHble W
9KCnepuMeHTarbHbIe.

MpuHUMNUanbHO OEATENbHOCTHLIA XapakTep AaHHOro pasgena peanusyeTcs 3a
CYET TOro, YTo oby4aroLmecs BbINOSTHAKOT 3a4aHus, B KOTOPbIX UM NpeanaraeTcs:

Ha OCHOBE MOJSTyYEHHbIX 3HAHWI pacno3HaBaTb U HAy4YHO OBBACHATL hM3nyeckmne
SIBfIEHMS B OKpYXatoLlen npupoae u NnoBCeaHEBHOW XU3HMU;
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o oA LN



MCMNONb30BaTb HayyHble MeToAbl WUCCNEeAoBaHUSI (PU3NYECKUX SIBNEHUIN, B TOM
yucne Ans NPoBepPKM rMnoTes 1 NosyYeHnss TeopeTUYECKMX BbIBOLOB;
OObACHATL HaydHble OCHOBbl Haubonee BaXHbIX [OOCTWXKEHWUA COBPEMEHHbIX
TEXHOSOrMN, Hanpumep, NPaKTUYECKOro WCMOMb30BaHMS PasfNYHbIX UCTOYHWUKOB
3HEpPrMM Ha OCHOBE 3aKOHa MpPEeBpalLEHUs U COXPaHEHUSI BCEX M3BECTHbIX BWOOB
3HEepruu.



MMAHUPYEMbIE PE3YJIbTATbl OCBOEHUA MPOrPAMMBbI MO ®U3UKE HA
YPOBHE OCHOBHOI'O OBLLEINO O6PA30OBAHUA

N3yyeHne hpr3nkM Ha ypOBHE OCHOBHOMO 06LLEro obpasoBaHUS HanpaBreHo Ha

OOCTWXKEHME JIMYHOCTHbIX, MeTanpeaMeTHbIX W NpeaMeTHbIX 06pasoBaTenbHbIX
pe3ynbTaToB.

B pesynbTate n3yyeHuss pM3nKM Ha ypOBHE OCHOBHOrO obLiero obpasoBaHusi y

obyuatoLlerocs 6yayT chopMMpOBaHbI CrieytoLime NIMYHOCTHbIE Pe3ynbTaTbl B YaCTU:

1) naTpnoTUYecKoro BoCnNUTaHus:

- MpOsIBIiEHME uHTepeca K WUCTOPUM W COBPEMEHHOMY COCTOSIHUIO POCCUNCKON
PM3NYECKON HAYKK;

- UEHHOCTHOE OTHOLLUEHWNE K JOCTUXKEHUSIM POCCUNCKUX YYEHBIX-PU3NKOB;

2) rpaxxAaHCKOro  AyXoBHO-HPaBCTBEHHOIO BOCNUTaHUA:

- TOTOBHOCTb K aKTMBHOMY Yy4yacTulo B OOCYyXAeHuM o0b6LLeCTBEHHO3HAYMMbIXN
3TNYECKMX npobrieM, CBA3AHHbLIX C MPaKTUYECKUM MNPUMEHEHUEM OOCTUXKEHUN
dU3KKN;

- OCO3HaHWMe BaXXHOCTU MOPAanbHO-3TUYECKUX MPUHLMMNOB B AEATENbHOCTU YYEHOTO;
3) acTeTU4eCKOro BOCNUTaHUA:

- BOCNPUATUE 3ICTETUYECKUX KayecTB U3NYECKOM HayKu: €€ rapMOHUYHOro
NOCTPOEHUSA, CTPOroCTU, TOYHOCTU, NMAKOHUYHOCTY;

4) LEHHOCTM Hay4YHOrO NO3HaHUA:

- OCO3HaHWe LIEHHOCTU (PU3NYECKON HayKM Kak MOLLHOrO WHCTPYMEHTa MO3HaHUs
Mupa, OCHOBbI Pa3BUTUS TEXHOMNOIMIN, BaXKHENLLEN COCTABNAOLLEN KYNbTYpPbI;

- pasBuTMe Hay4dyHoM nbo3HaATEeNbHOCTU, MWHTEpeca K UccrnegoBaTefNbCKON
AeaTernbHOCTY;

5) dopmMmupoBaHuA KynbTypbl 340POBbA 1 IMOLIMOHANBLHOro 6naronony4us:

- OCO3HaHWe UeHHocTn 6Ges3onacHoro obpasa Xu3HW B  COBPEMEHHOM
TEXHOMOrMYeCKkOM MUpe, BaXHOCTM npasBun  6e3onacHOro noBedeHuWs  Ha
TpaHcnopTe, Ha pJoporax, C 3feKkTpuyeckMm wu TennoBbiM obopyaoBaHWeEM B
AOMaLLHMWX YCINOBUSX;

- CObOPMUPOBAHHOCTb HaBblka pedriekcun, Npu3HaHMe CBOEero npasa Ha OLWMOKy n
TaKoro e npasa y ApYyroro 4enoBeka;

6) TpyAoBOro BOCNUTaHUsA:

- QaKTMBHOE Yy4acTue B peleHun npakTudeckux 3agady (B paMkax cembh,
obpas3oBaTenbHOM OpraHnsauumn, ropoa, Kpasi) TEXHONOrMYecKkom U couumanbHON
HanpaBneHHOCTU, TPEOYIOLLMX B TOM YMCNe N (PU3NYECKUX 3HAHUN;

- UHTEpPEC K NPaKTUYEeCKOMY NU3Yy4EeHUIO Npodeccuit, CBA3aHHbIX C PU3NKON;

7) 3KONOrn4YecKoro BOCNUTaHus:

- OpUeHTauusa Ha NpuMeHeHne (PU3MYecKnxX 3HaHMM AN pelleHns 3agad B obnactu
oKpyXawLwen cpeabl, NNaHUPOBaHUSA TMOCTYNKOB WM  OLEHKM WX BO3MOXHbIX
nocneacTBum Ons OKpyXalLen cpeapbl;

- 0OCO3HaHuWe rnobanbHOro Xxapakrtepa 3KoNornMyecknx npobnem wu nytem uUx
pelleHus;

8) apanTauumn K U3IMEHALWUMCS YCITOBUAM coLManbHOM U NPUPOAHON cpeabl:



- NOTPebHOCTb BO B3aUMOAEWCTBUW MPU BbIMNOMHEHUM UCCNEeLOBaHUN N NPOEKTOB

do13nMYecKon HanpaBneHHOCTU, OTKPbITOCTb OMbITY W 3HAHUAM APYruX;

e - MOBbILLEHNE YPOBHSA CBOEWN KOMMNETEHTHOCTM Yepes NPakTUYECKyo OeATeNbHOCTb;

e - NOTPeEBHOCTbL B (POPMUPOBAHMM HOBbLIX 3HAHUW, B TOM u4ucne opmMynmpoBaTb
naeun, NOHATUS, rMNoTe3bl 0 PUNYECKUX OBbEKTaX U ABNEHUSX;

e - OCO3HaHWe AeduUMTOB COOBCTBEHHbIX 3HAHWM M KOMMETEHTHOCTENW B obnactu
U3KKN;

e - MNaHMpPOBaHWE CBOETrO pPas3BUTUSA B MPUOOPETEHUN HOBbIX (PU3NYECKNX 3HAHWNA;

e - CTpeMiieHVe aHanuanpoBaTb M BbISBNATb B3aUMOCBSA3W npuponbl, obuiectsa u
9KOHOMWKM, B TOM YUCIIE C UCMNONb30BaHNEM (OU3NYECKUX 3HAHUN;

e - OUEHKa CBOMX OEUCTBUN C YYETOM BIIMAHUS HA OKPYXAaIOLLYKO cpeny, BO3MOXHbIX

rnobarnbHbIX NOCNEeACTBUN.

METANPEOAMETHbIE PE3YJIbTATbI

B pesynbTate ocBoeHus nporpamMmmbl Mo (OU3NKE HA YPOBHE OCHOBHOrO OOLLEro
obpasoBaHna y obydawwerocs 6yayr chopmMupoBaHbl  MeTanpeaMeTHble
pe3ynbTaTbl, BKMOYalolWMe MNO3HaBaTeNbHble YHMBEpcasbHble ydYebHble AencTBuS,
KOMMYHUKaTUBHbIE yHMBepcanbHble y4yebHble AENCTBUS, perynaTuBHbIe
yHMBepcarnbHble y4eOHble 4ENCTBUS.

Mo3HaBaTernbHbIE YHUBepcalsibHble y‘-leﬁHble aencrTeus

Ba3oBble nornyeckue oencTBus:

e BbISIBNATb W XapaKTepu3oBaTh CyLEeCTBEHHbIE MPU3HAKN OO BEKTOB (ABNEHUN);

e YyCTaHaBnMBaTb CYLECTBEHHbIA MPU3HAK Knaccudukaumm, OCHOBaHWUA Af1s
0600LLeHNsa 1 cpaBHEHNS;

e BbLISIBNATb 3aKOHOMEPHOCTU M MNPOTUBOPEYNA B paccMaTpmBaembiX pakrax,
AaHHbIX U HABMAEHNAX, OTHOCALLMXCS K U3NYECKUM SIBIEHUAM;

e BbLISBNATb MPUYMHHO-CNEACTBEHHbIE CBA3M NPU  U3YyYEHUM  (PUINYECKUX
SBMEHMA N MPOLIECCOB, AenaTtb BbIBOAbI C MCMONb30BaHNEM OELYKTUBHbLIX W
WHOYKTUBHBIX  YMO3aKMNOYEHUA, BblgBUratb rMnoTesbl O B3aMMOCBA3NAX
M3NYECKMX BENNYNH;

e caMoCTOATENbHO BblGMpaTb Cnocob peleHus y4yebHon duanmyeckon 3agayu
(CpaBHEHWE HECKOSbKNX BapuaHTOB peLueHnsd, Bblbop Hanbonee noaxoadilero
C YY4ETOM CaMOCTOATENBHO BblAENEHHbLIX KPUTEPUEB).

BasoBble uccnegoBaTenbCKkue eNUCTBUA:

e 1CNOSib30BaTb BOMPOCHI KaK nccnenoBaTenbCKMn MHCTPYMEHT MO3HAHWS;

e [POBOAUTL MO CaMOCTOATENIbHO COCTaBMEHHOMY MSiaHy OMbIT, HECMOXHbIN
dM3NYECKMI SKCNEPUMEHT, HEDONbLLOE UccnegoBaHne u3nyYeckoro ABNeHNs;

e oOueHMBaTb Ha NMPUMEHUMOCTb U AOCTOBEPHOCTb MHPOPMALINIO, NOSYYEHHYIO B
X0[4e nccrnenoBaHns U SKCNepUMEHTa;

e camocTosATeNbHO hopmynupoBaTb 0606LWEHNS M BbIBOAbI MO pe3ynbrartam
npoBeaEHHOro HabnaeHns, onbiTa, NCCNeaoBaHUS;



MPOrHO3MPOBaTh BO3MOXHOE AarnbHelillee pa3BuTve puandecknx npoLeccos,
a Takke BblABUraTb MPEANonoXeHus 06 UX pasBUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pa6oTta ¢ nucpopmaumen:

NPUMEHSATb pasnuYHble MeTOAbl, WHCTPYMEHTbl W 3anpocbl MpW MouUcke wu
oTbope WHopMauun WM AaHHbIX C YYETOM NpeasioKeHHon y4vebHoun
domsndeckomn 3agayu;

aHanuaupoBaTb, CUCTEMATU3UPOBATb W UHTEPNpPeTUpoBaTb WHGOPMaUUIO
pasfMyHbIX BUAOB 1 hOPM NpeacTaBneHns;

CaMOCTOATENbHO  BbiOMpaTb  ONTMManbHYlO  QOPMY  NpencTaBneHus
MHOpPMaUUN U UINKIOCTPUPOBATL peLllaeMble 3aayvnM HECNOXHBIMU CXeMaMu,
anarpaMmmamMmm, UHOM rpadouMKomr U UX KOMOMHaLMAMM.

KoMMyHuKaTMBHbIe yHUBepcarnbHble y4eOHble feACTBUSA:

B Xo4e obcyxaeHus yyebHoro matepuana, pesynbtaTtoB nadopaTtopHbix paboT
M NPOEKTOB 3ajaBaTb BOMPOCbI MO CcywecTBy oOCyxgaemonm TeMbl W
BbiCKa3blBaTb WOEW, HaUENEeHHble Ha pelleHue 3agayu u noagepkaHue
GnaroxxenaTtenbHOCTX OOLLIEHNS;

COMOCTaBMATb CBOM CYXOEHUS C CYXXOAEHUSIMW OPYrMX Y4aCTHMKOB Auanora,
obHapyXmBaTb pasnuymMe n CXo4CcTBO NO3NLNNA;

BblpaXkaTb CBOK TOUKY 3PEHMUS B YCTHbIX Y MUCbMEHHbIX TEKCTAX;

ny6rnvMyYHO npeacTaBnAaATb pes3ynbTaTbl BbIMNOSIHEHHOMO (PM3MYECKOro OnbiTa
(3KCnepumeHTa, nccnegoBaHusl, NPoekTa);

noHMMaTb M MCMNOMb30BaTb MpPeMMyLLECTBA KOMaHOHOMW M UHOUBMAOYaNbHON
paboTbl NPU pEeLLEHNN KOHKPETHOM hmnanyeckomn npobnemsi;

NPUHUMATb LIeNU COBMECTHOW OesTEeNbHOCTU, OpraHM3oBbIiBaTb OEWCTBUSA MO
€€ [OOCTMXKEHMIO: pacnpedenatb ponu, obcyxaaTb npoueccbl U pesynbTaTbl
COBMECTHOM paboTbl, 0600LaTe MHEHUSA HECKOMBbKUX NIOAEN;

BbINOSIHATL CBOK 4acTb paboTbl, AOCTUras KavyeCTBEHHOro pesynbTata no
CBOEMY HanpaBNeHWt0 M KOOPAWHWPYS CBOM LEWCTBMA C OPYrMMU YneHamu
KOMaHAabl;

OL€eHMBaTb KayecTBO CBOEro BKkraga B OOWWMA NPOAYKT MO KpUTEPUSIM,
CaMOCTOATENBHO CHOPMYNMPOBAHHBIM YY4aCTHUKaMU B3aUMOOENCTBUS.

Pery.ﬂﬂTMBHble YHUBepcalsibHbile y‘-leﬁHbIe aencrTeus

CamoopraHmsauus:

BbISIBMSATL NPOGNEeMbl B XXU3HEHHbIX U y4eBHbIX cuTyauusx, Tpebyrowmx ang
peLleHnst PU3nN4ecKnx aHaHUW;

OpPUNEHTMPOBATLCS B PasnuYHbIX  noaxodax  NPUHATUA peLeHnin
(vHOMBMOyanobHOEe, MNPUHATUE pelleHns B rpynne, MPUHATUE pPeELLEHUN
rpynnown);

CaMOCTOATENbHO COCTaBMATb anropuTM pelleHus OU3n4ecKon 3agjayvm unu
nnaHa wuccrnegoBaHUs C YYETOM WUMEIOLLMXCS PecypcoB M COBCTBEHHbIX
BO3MOXHOCTEN, apryMeHTUpOBaTh npeanaraemble BapnaHTbl peLLIeHNN;
aenatb BblIbop 1 6paTtb OTBETCTBEHHOCTb 3a peLleHune.



CaMOKOHTpPONb, 3MOLMOHANbHbIN UHTENNEKT:

AaBaTb aeKBaTHYHO OLEHKY CUTyauumn 1 npegnaraTe NnaH €€ 3aMeHeHus;
00BbACHATD NPUYNHBI AOCTUXKEHUS (HegocTMXKEHMNSA) pesynbTaToB
AEeATENbHOCTU, AaBaTb OLIEHKY NPUOOPETEHHOMY ONbITY;

BHOCUTb KOPPEKTUBbI B AEATENbHOCTb (B TOM 4MCMe B XOA BbIMOJSIHEHUS
n3nYEeCKOro nccneaoBaHns UM NPoOeKTa) Ha OCHOBE HOBbLIX OOCTOATENbLCTB,
N3MEHUBLUMXCHA CUTYaLMI, YCTAHOBMNEHHbIX OLUMOOK, BO3HUKLLMX TPYOHOCTEMN;
OLEeHMBaTb COOTBETCTBUE pe3yrbTaTa Lenum n yCroBusiMm;

CTaBUTb cebst Ha MeCcTo OpYroro 4YeroBeka B xoge cnopa WM OUCKYCCUM Ha
Hay4Hyl0 TeMY, NOHMMAaTb MOTMBbI, HAMEPEHUS U NTOTUKY ApPYroro;

npu3HaBaTb CBOE MpaBO Ha OWMOKY Npu peweHnn U3NYeckux 3agad wnm B
YTBEPXKAEHMSX HA HAay4YHble TEMbI U TaKOE XXe NpaBo ApPYroro.

NMPEOMETHbIE PE3YJIbTATDI

K koHUy oby4yeHuss B 7 knacce npegmMeTHble pesynbTaTbl HA 6a30BOM ypoBHE
[OIMKHbI OTpaxaTb CHOPMUPOBAHHOCTL Y 0BYYaKOLLMXCH YMEHUIA:

MCNONb30BaTb MOHATUS: (PM3MYECKME U XMMUYECKME SIBNEHUS, HabnwopeHue,
9KCNEPUMEHT, MoAenb, runoTesa, eauHuubl U3NYECKUX BENUYMH, aToM,
Monekyna, arperaTHble  COCTOSHMS  BewecTtBa  (TBEpOoe,  >XMAKoe,
razoobpasHoe), MexaHn4yecKoe [OBMXKEHUE (paBHOMEPHOE, HepaBHOMEPHOE,
NPAMOSIMHENHOE), TpaeKkTopusi, paBHoAeuCcTBylOWas cuna, agedopmauyms
(ynpyrasi, nnactuyeckas), HeBeCOMOCTb, coobLiaroLmecsa cocyabl;

pasnuyaTtb sBneHusa (ouddysus, TennoBoe [ABMXEHWEe 4YacTuy BeLlecTsa,
paBHOMEpPHOE OBWXKeHMe, HepaBHOMepHoe ABWXXEHNe, NHepums,
B3aMMOLEWNCTBME Tes, paBHOBeCcWe TBEPAbIX TeNl C 3aKpennéHHOM OCbto
BpalleHus, nepefada AaBrneHuss TBEPAbIMU Tenamu, XXUAKOCTAMU U rasamu,
aTtMoccepHoe [faBrieHWe, nnaBaHWe Ten, npeBpaweHnUss MeXaHU4eCKon
SHEprnMn) Mo OMUCaHUI0 WX XapaKTepHbIX CBOWNCTB M Ha OCHOBE OfbITOB,
AEMOHCTPUPYIOLLMX AaHHOE (PM3NYECKOe SABIEHME;

pacno3HaBaTb NPOSABMEHMNE U3YYEHHbIX (PU3NYECKNX SBNEHUN B OKPYXKaKOLLEM
MUpe, B TOM 4ucre usndeckme ABneHus B Npupoae: NnpumMepbl ABMXKEHUS C
Pas3fnMYHbIMN CKOPOCTSIMM B KMBOW W HEXMBOW npupoae, OEeWCTBUE CUIbl
TPeHMa B Npupoae N TeXHWKe, BNNUAHWE aTMOCKEPHOro OaBNEHUS Ha XUBOW
opraHu3Mm, nnaesaHue pblb, pblbarn B Tene 4enoBeka, Npu 3TOM NepeBoOanUTb
NpakTU4ecKyro 3agjadvy B Yy4yebHyk, BblAenATb CyLeCcTBEHHblE CBOWCTBA
(Npu3Hakn) U3nYeCKx BNEHNI;

OonuchbIBaTb WU3y4YeHHble CBOWCTBa Ten M U3NYEeCcKne SBNEHWUS, MUCMOmb3ys
dmamyeckme BeNUYUHbI (Macca, 06bEM, NMOTHOCTL BeELLEecTBa, BPeEMS, MyTb,
CKOPOCTb, CpefHss CKOPOCTb, Cura yrnpyroctu, cuna TsKecTun, Bec Tena, cuna
TpeHus, aaBneHve (TBEPAOro Tena, XuWAKOCTW, rasa), BbiTankumBaLllas cuna,
MexaHudeckas paboTa, MOLHOCTb, MfeY0 CUrbl, MOMEHT CUMbl, KOAPULMEHT
NONEe3Horo AEeNCTBMS MEXaHM3MOB, KUHETMYECKAsA MU NOoTeHUMarnbHas aHeprus),
npyv OnMuMcaHuM NpPaBWUSIbHO TPaKTOBaTb (PM3NYECKUIA CMbICIT MCMOMb3YeMbIX
BENNYMH, MX OBO3HA4YeHMs U eaunHUUbl (PU3MYECKUX BEMUYUH, HaXOAUTb
opMynbl, CBA3bIBAKOLLME [aHHY0 (U3NYECKYI0 BENUYMHY C  Opyrumu



BENUYNUHaAMN, CTPOUTb rpadPuku U3YYEHHbIX 3aBUCUMOCTEN (PU3UYECKUX
BENNYMH;

XapakTepu3oBaTb CBOWCTBa Ten, uU3MYeckne SBIrEeHUS U MpOoLeCChl,
ncnonb3ys npasuna CrnoXxeHusi cun (BOonb 04HOM NPSIMOK), 3aKOH [yka, 3aKkoH
Mackans, 3akoH Apxumena, npaBuo paBHoOBecUs pblyara (6noka), «30mnoToe
NpaBuo» MeXaHWKW, 3aKOH COXPaHEHUA MeXaHUYeCKOW 3Hepruun, npu 3Tom
AaBaTb  CrOBECHYK  (POpPMYySIMPOBKY  3akOHa UM 3anucbiBaTb  €ro
MaTeMaTunyecKoe BblpaXkeHue;

006BbACHATL (hm3nyeckne SBNEHNH, NPOLLECCHl U CBOWCTBA Tes, B TOM YMCne 1 B
KOHTEKCTEe CUTyauun MpakTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISBIIATb
NPUYNHHO-CNEACTBEHHbIE CBS3WM, CTPOUTb OObACHEHVMEe M3 1-2 fIorMyeckmnx
waros C onopon Ha 1-2 WKn3y4YeHHbIX CBOMCTBA OU3NYECKUX HABMEHUN,
JPM3MYECKMX 3aKOHa UM 3aKOHOMEPHOCTN;

pellaTb pacyéTHble 3agayv B 1-2 0eNCTBUSA, UCMOSb3YHa 3aKOoHbl U hOpMYynbI,
cBA3blBalOWME PU3NYECKMe BESIMYUHLI: HA OCHOBE aHanus3a yCrioBus 3ajauu
3anucbiBaTtb KpaTkoe YCroBue, MNOACTaBNATb (puandeckne BennyYMHbl B
dopMynbl U NPOBOAUTb  pac4é€Tbl, HaxXoAWTb CrpaBOYHble [OaHHbIE,
HeobxoaMMble ANS pelleHns 3aad, OueHUBaTb peanMcTUYHOCTb NOSTyYeHHON
do13M4eCcKon BENNYNHBI;

pacno3HaBaTb NPobfemMbl, KOTOPblE MOXHO pPeLnTb NPU NOMOLLM PU3NYECKNX
MeTo4oB, B ONWCaHUM  WUCCNedoBaHMs  BbIAENSATb  MpoBepsemoe
npegnonoxeHue (rmnotesy), pasnuyatb U UHTEPNPeTMpPoBaTb MNOSTyYEHHbIN
pes3ynbTaTt, HaxoauTb OWMOKM B Xo4e onbiTa, Aenatb BbIBOAbl MO €ro
pesynbTaTtam;

NPOBOAUTL OMbITbl MO HAGNIAEHNIO (PU3BNYECKNX ABNEHUN UK PU3NYECKUX
CBOMCTB Ten: opMynvpoBaTb MpoBepAeMble MpeanosioxXeHnd, cobupaTb
YCTAHOBKY W3 MpeanoXeHHOro obopyaoBaHMs, 3anucbiBaTb XOA4 OnbiTa U
opMynupoBaThb BbIBOAbI;

BbINOSTHATL NPAMbIE U3MEPEHUSI PACCTOSIHUSA, BpEMEHU, MaccChl Tena, o6bema,
Cvnbl U TeMnepaTypbl C UICNOSMb30BaHMEM aHanNoroBbIX U LMGPOoBbIX NPNGOpPOB.,
3anucbiBaTtb MokasaHust npubopoB C€  y4€TOM 3afaHHOM  abCoNOTHOM
NOrpeLHOCTU N3MEPEHWUM;

NpoBOAUTbL UCCredoBaHWE 3aBUCUMOCTM OLHOW (PU3BNYECKON BENUYUHBLI OT
APYron C WUCMNOMb30BaHMEM MPAMbIX U3MEPEHUA  (3aBUCMMOCTUM  NYTU
paBHOMEPHO ABWXYLLErocs Tena oT BPEMEHU OBUXEHUA Tena, CUibl TPEHUs
CKONbXXEHUS OT Beca Tena, kadecTtBa 00paboOTkM MNOBEPXHOCTEW Ten WU
HEe3aBUCMMOCTU CUMbl TPEHUs OT nnowanM COMPUKOCHOBEHUS Terl, CUnbl
YyApYyroctm OT YAMWHEHUSA MPYXUHbI, BbITanNknBawwen cunbl OT 0b6bEma
NOrPY>XEHHOW YacTu Tena M OT MNSIOTHOCTWU XMUAKOCTU, €€ He3aBUCUMOCTU OT
NNOTHOCTM Tena, OT rnybuHbl, Ha KOTOPYK MOrPYyXEeHO Temno, YCroBUN
nnaBaHMs Ten, YCMOBUW paBHOBECUSA pbldara M 6GroKOB), ydacTBOBaTb B
nnaHMpoBaHMM y4ebHOro uccrnegoBaHund, cobupaTb YCTAHOBKY WM BbINOSHATb
N3MepeHnda, crnegyss npeasiokeHHoOMy nnaHy, QUKCMpoBaTb pe3ynbTaThl
NMONTY4YEHHOMW 3aBUCUMOCTU (PU3MYECKUX BeNMYMH B BuAe NpeanoXeHHbIX
Tabnwuy un rpacukos, AenaTb BbIBOAbI MO pe3yfbTaTaM UCCNeAOBaHUS;



NPOBOAUTbL KOCBEHHble U3MepeHUs (PU3NYECKMX BENUYMH  (NSIOTHOCTb
BeLLleCTBa XUAOKOCTU N TBEPAOro Tena, cuna TPEHUSA CKONbXEeHUs, OaBreHune
BO3[yxa, BblTankuMeawLwas cuna, AeNCTBYIOLLAsa Ha MOrpy>XEHHOE B XXUAOKOCTb
Teno, KoapmUUMEHT NONME3HOro OEWCTBUS MPOCTbIX MEeXaHW3MoB), creays
NPeanoOXXeHHON  UHCTPYKUMM: NPU  BbIMNOMHEHUM  M3MepeHun  cobupaTtb
9KCNepuUMeEHTasbHY YCTAaHOBKY U BbIYMCIIATL 3HA4YEHNE NCKOMOW BENUYNHBI;
cobniogatb npaeuna TexHukn BesonacHocTM Npu paboTe ¢ nabopaTopHbIM
obopyaoBaHuewm;

yKasblBaTb NPUHUUMNBI AEACTBUS MPUOOPOB N TEXHUYECKUX YCTPOWCTB: BECHI,
TepMoMeTp, AuHamMoMmeTp, coobuwalowmecs cocyabl, 6apomeTp, pblvar,
NOABWXXHBINA M HENOABWXKHbIA BNOK, HAaKMOHHAsA NNOCKOCTb;

XapaktepusoBaTb NPUHUMUNBI AEACTBUS U3YYEHHbIX NPUOOPOB N TEXHUYECKMX
YCTPOWCTB C OMOPON Ha UX onNucaHus (B TOM YucCre: NOLLWUNHUKK, YCTPOMUCTBO
BOOONPOBOAA, MMOpaBfiM4EeCcKU Mnpecc, MaHOMETP, BbICOTOMEpP, MOPLLUHEBOM
Hacoc, apeoMmeTp), UCMNOoMb3ys 3HaHWUS O CBOMCTBaX (PU3NYECKUX ABMEHUN U
HeobxoamMble n3n4ecKkne 3aKoHbl 1 3aKOHOMEPHOCTM;

npuBOaUTL NpUMepbl (HaxoauTb WHOPMaUMIO O nNpuMepax) NpakTU4ecKoro
ncnosnb3oBaHna  OU3NYECKUX 3HAHMM B MNOBCEOHEBHOW  XXU3HM 4N
obecneveHus H6esonacHoCTU npu obpalieHnn ¢ Nnpubopamn U TEXHUYECKUMMU
YyCTPONCTBaMU, COXPaHEHUs 300pOBbS U COBNIOOEHUA HOPM 3KONOrMYECKOro
noBedeHUs B OKpYXatoLLen cpeae;

OCyLLeCTBNATb OTOOP UCTOYHMKOB MHGOPMaLmK B NHTepHeTe B COOTBETCTBUU
C 3afaHHbIM MOUCKOBbBIM 3aMpOCOM, Ha OCHOBE UMEKLUUXCA 3HAHUA U NYTEM
CpaBHEHNSA pPasfnU4YHbIX WCTOYMHUKOB BbIAENATb MHGOpMauuMio, KoTopas
ABNSAETCA NPOTUBOPEYMBOMN UIU MOXET BbITb HEOOCTOBEPHOW;

MCNonb3oBaTb MNPU  BbINOSTHEHUN YYEDBHbLIX 3adaHW  HayYHO-MOMYSISAPHYHO
nutepaTtypy (pu3n4eckoro copepXxaHusi, cnpaBouvHble MaTepuarbl, pecypchbl
cetm  WHTepHeT, Bnagetb MNpUMEMAMM  KOHCMEKTUPOBaHMA  TEKCTa,
npeobpasoBaHns MHOpMaL MM U3 OOHON 3HAKOBOW CUCTEMbI B APYrYHO;
co3gaBaTb COOCTBEHHblE KpaTKMe MUCbMEHHbIE W YCTHble CcOOOLleHns Ha
OCHOBE 2—3 UCTOYHUKOB MH(popMaLmn PU3NYECKOro Coaep>KaHns, B TOM Yncne
nyonu4HoO genaTb KpaTkue coobLueHnsa o pesyrnbTaTtax NPOeKTOB UMN y4ebHbIX
nccnegoBaHnin, Npy 3TOM PaMOTHO UCMOMb30BaTbh WU3YYEHHbIN MOHATUNHBLIN
annapart Kypca o13uKu, CONpoBOXAaTh BbICTYNEHME Npe3eHTaunen;

Npv  BbIMNOSMIHEHUN YYEOHbIX MPOEKTOB W UCCReAoBaHUW pacnpenensTb
06513aHHOCTI B rpynne B COOTBETCTBUMN C NOCTABMEHHbIMM 3aadvamMu, cnegutb
3a BbINOSIHEHMEM nNflaHa AEWCTBUWA, adeKBaTHO oueHuBaTb COOCTBEHHbIN
BKNag B  OEATeNbHOCTb  rpynnbl, BbICTpamBaTb  KOMMYHWKaTUBHOE
B3aUMOAENCTBUE, YUUTbIBAS MHEHNE OKPYXKaIOLLNX.

K koHLy oGyyeHus B 8 knacce npeameTHble pe3ynbTaThl Ha 6a30BOM ypOBHe
[IOIMKHbI OTpaXaTb CPOPMUPOBAHHOCTL Y 0BYYaIOLLIMXCA YMEHWIA:

MCNonb30oBaTb MOHATUSA: Macca WU pasMepbl MOSEKyr, TensoBoe OBWXEHWE
aTOMOB WM MOJEKYSl, arperaTHble COCTOSIHUSI BELLECTBa, KpucTaninyeckme u
amopHble Tena, HacbIWEHHbIN U HEeHaCbIWEHHbIN Nap, BMaXHOCTb BO3A4yXa,
TemnepaTtypa, BHYTPEHHSII QHeprud, TennoBoW [BuraTenb, dneMeHTapHbIN



SNEKTPUYECKMIA 3apsaq, SMEKTPUYEcKoe Mnone, NPOBOOHVMKA WU OU3NEKTPUKK,
NOCTOSAHHbIN 3MEKTPUYECKUN TOK, MarHUTHOE nore;

pasnuyaTtb SBneHus (TennoBoe paclupeHue U cxatue, Tennonepegada,
TENNOBOE paBHOBECME, CMayMBaHWE, KanumnspHble SBMEHUS, UCNapeHue,
KOHOeHcauus, nnaBneHne, Kpuctannmsauusi (oTBepaeBaHuEe), KuneHue,
Tennonepenaya (TennonpoBOAHOCTb, KOHBEKUUS, U3NydYeHue), anekTpusaums
Ten, B3aMMOAeuCTBME 3apsiaoB, OEUCTBUS INIEKTPUYECKOrO TOKa, KOPOTKoe
3aMblkaHne, B3aMMOOEWNCTBME MarHUToB, AEWCTBME MarHUTHOrO nonsi Ha
NPOBOOHMK C TOKOM, 3NEeKTPOMarHUTHas WHAOYKUMS) MO  OMUCaHUK KX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMNbITOB, AEMOHCTPUPYIOLWNX [aHHOe
domsnyeckoe aABneHne;

pacno3HaBaTb NPOSABMEHMNE U3YHEHHbIX (PU3NYECKUX SBNEHN B OKPYXKatloLLEM
MuMpe, B TOM uucne usandeckne €BNEeHUs B NpUpoAde: MNOBEPXHOCTHOE
HaTSXKEHME W KanunnspHble SBNEeHUs B Npupoae, KpucTannbl B npupoae,
nanyvyeHne ConHua, 3amep3aHve BOLOEMOB, Mopckue 6pusbl, obpaszoBaHue
pocCbl, TymMaHa, WHesl, CHera, aneKkTpudeckue sBneHMss B atmocdepe,
3MIEKTPUYECTBO XKMBbIX OPraHN3MoB, MarHUTHoe nosie 3emnn, Apend noncos,
pOSfib MarHUTHOrO MONs AN XU3HW Ha 3emre, NMonspHOe CusiHMe, NMpU 3TOM
nepeBoauTb MPaKTUYECKYD 3agadvy B y4debHyo, BblOENATb CyLLECTBEHHbIE
CBOMCTBA (MpM3HaKN) PUINYECKUX ABNEHUN;

OnnCbiBaTb M3YyYEHHblE CBOMCTBA Ten U (PUIMYECKME SBIEHMUS, MCMNOSb3YyS
dur3nyeckme BeNUYUMHbLI (TeMnepaTypa, BHYTPEHHSISI 3HEPrus, KONMYecTBO
TEennoTbl, yaenbHasi TENNOEMKOCTb BELLECTBA, YAerbHasa TennoTa nnaBneHus,
yaenbHasa Tennota napoobpasoBaHus, yaenbHas Tensota cropaHusa Tonnvea,
KO3(ppULUMEHT NONesHoro AencTBusl TEMNSIOBOM MallWHbl, OTHOCUTENbHas
BNa)XHOCTb BO34yXa, O3MEKTPUYECKUA 3apsd, Cuna TOKa, SNeKTpuveckoe
HanNps>KeHne, COMpOTMBIIEHME MPOBOAHWKA, YOENbHOE  COMpOTUBIIEHUE
BellecTBa, paboTa M MOLLHOCTb ONEKTPUYECKOro TOKa), MNpu OnmncaHuu
NPaBuUNbHO TpPakKTOBaTb (PU3NYECKMIA CMbICIT  UCMONb3YEMbIX BEUYUH,
obo3HaveHns u eouvHuubl U3MYECKUX BENWYMH, HaxoouTb OpMyIbl,
CBA3bIBAOWMNE [aHHYIO (PU3NYECKYID BEMWYMHY C OPYTMMU  BENMYUHAMMW,
CTPOUTb rpadrKn N3yyYeHHbIX 3aBUCMMOCTEN (PU3NYECKNX BESUYNH;
XapakTepu3oBaTb CBOWCTBaA Ten, U3NYEeCKMe SBMEHUA U MPOLIECCHI,
MCMOMb3yA OCHOBHbIE MOSMIOXEHUS  MOSMEKYNSPHO-KMHETUYECKON  Teopumn
CTPOEHUSA BeLLECTBa, NPUHUMN Cyneprno3vumm nonen (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHus 3apsga, 3akoH Oma ans ydacTtka uenu, 3akoH
Ibxoyna—JleHua, 3aKOH COXpaHEHWs1 dHeprum, Npu 3TOM [aBaTb CIIOBECHYHO
dOpMYnMPOBKY 3aKOHa U 3anucbiBaTb €ro MaTeMaTUYECKOE BblpaXXeHUE;
00bsACHATL hmanyeckne npoueccbl M CBOMCTBA Tefl, B TOM 4YUcCre U B
KOHTEKCTE CUTyauuin MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISBIATb
NPUYNHHOCHEACTBEHHbIE CBA3W, CTPOUTb OOBACHEHME M3 1-2 nornveckmx
laroB € onoporM Ha 1-2 Kn3y4yeHHbIX CBOWCTBA (OU3NYECKUX SBMEHUN,
oM3NYECKMX 3aKOHOB NI 3aKOHOMEPHOCTEMN;

pewaTb pacyéTHble 3agaun B 2—3 OEeNCTBUS, UCNOSb3Ysl 3aKOHbl U (OOPMYIbI,
cBA3blBalOWME PUNYECKME BESIMYUHLI: HA OCHOBE aHanu3a yCrioBus 3agauu
3anucbiBaTb KpaTkoe YCroBue, BbISIBMATb HEAOCTATOK AaHHbIX NS peLleHus



3agjaun, BbiGUpaTb 3aKkoHbl U (POpMynbl, HeoBXxoauMbie AN €€ pelleHus,
NPOBOAUTL pPACY€Tbl U CpaBHMBATL MOJSIYYEHHOE 3HayeHne U3NYeckomn
BEMNNYMHbI C U3BECTHBLIMU JaHHbIMU;

pacno3HaBaTb NPobnembl, KOTOpPblE MOXHO peLnTb NpY NOMOLLM PU3NYECKNX
MEeTo[OB, WCNONb3ys OnNucaHue WuccnegoBaHws, BbIOENATb MpoBepsemoe
npegnonoxeHuwe, oueHMBaTb  MNPaBUNBHOCTbL  Mopsdka  NpoBedeHus
nccnegoBaHvs, aenatb BbIBOAbI;

NPOBOAWTL OMbITbl NO HabMAEHNIO PUINYECKUX SABMEHUN UNN PUINYECKNX
CBOMCTB Ten (KanunnsipHble SBfeHUs, 3aBUCMMOCTb [aBrieHNsa Bo3gyxa OT ero
ob6béMa, TemnepaTypbl, CKOPOCTM MpoLecca OCTbIBAHUS W HarpeBaHUs npu
M3NyyYeHUn OT LBeTa uanyyawllen (nornowlarolien) NoBepxXHOCTU, CKOPOCTb
ncnapeHnsa BoAbl OT TemnepaTypbl XUOKOCTU W Mnowaan €€ noBepxXHOCTH,
anekTpusauma Ten U B3aMMOLEWCTBUE  3MEeKTPUYEeCcKUx  3apsgos,
B3aMMOAENCTBME MOCTOSAHHBIX MarHUTOB, BU3yanu3auusi MarHUTHbIX MOnen
NOCTOSAHHbLIX MAarHUTOB, AENCTBUSA MarHUTHOrO MONSA Ha MPOBOAHWK C TOKOM,
CBOWCTBa 9fieKTpoOMarHuTa, CBOMCTBaA aneKTpoABuUraTens noCcTOAHHOro Toka):
dopmynupoBaTb MNpoBepAemMble MpeanosioxXeHnsa, cobupaTb YCTaHOBKY W3
npegnoXxeHHoro obopyaoBaHUs, onucbiBaTb XO4 OnbiTa U hopmynupoBaTb
BbIBOAbI;

BbIMOMNHATL NpsIMble U3MEepeHUs TemnepaTypbl, OTHOCUTENbHOW BMAXXHOCTU
BO3Jyxa, CUITbl TOKa, HaNpPsXXeHUs1 C UCMOfb30BaHNEM aHanorosbIX Npnbopos
N OaTyMKoB (PMU3MYECKMX BeESNIMYMH, CpaBHMBaATb pe3ynbTaTbl U3MEPEHURn C
Y4E€TOM 3aaHHON abCONTHOM NOrPELLHOCTY;

NPOBOAUTL UCCNeLoBaHWE 3aBUCMMOCTU OAHOW (OU3NYECKOW BESIMYMHBI OT
APYron C UCronb30oBaHWEM NPSMbIX N3MEPEHUI (3aBUCMMOCTb COMPOTUBNEHNSA
NPOBOAHMKA OT €ro AfiMHbl, NNowaan NonepeyHoro CeYeHns u yaenbHoro
COMPOTUBMNEHUS BeLleCTBa MNPOBOAHWMKA, CWUMbl TOKa, wuWAywero 4epes
NPOBOAHMVK, oT HanpsHXeHus Ha NpOBOAHVKE, nccnepoBaHve
nocrnegoBaTeNibHOrO 1M NapannenbHOro  COeOUHEHW  MPOBOLHUKOB):
nnaHuMpoBaTb UccnegoBaHue, cobupaTb YCTaHOBKY U BbIMOMHATL U3MEPEHUS,
cnegoysa npeanioXeHHOMY MnaHy, UKCMpoBaTb pes3ynbTaTbl  MOMyYeHHON
3aBMCMMOCTW B Buae Ttabnuy n rpadukoB, Aenatb BbiBOAbI MO pe3dynbTaTam
nccnenoBaHus;

NPOBOAUTb  KOCBEHHbIE U3MEPEHUa  (pusmyeckux BenuyuumH (yaenbHas
TENNOEMKOCTb BELLECTBA, CONPOTUBMNEHNE NPOBOAHMKA, paboTa M MOLLHOCTb
3NEeKTPUYECcKoro TOKA): nraHMpoBaTtb n3mepeHus, cobupatb
9KCNEepUMEHTasbHY0 YCTaHOBKY, cnefysa npeanoXeHHOW WHCTPYKUUN, WU
BblYMCNATb 3HAYEHNE BENUYNHBI;

cobniogate npaeuna TexHukn BesonacHocTM npu paboTe ¢ nabopaTopHbIM
obopyaoBaHuewm;

Xapaktepu3oBaTb NPUHUNUMBI AEUCTBUS U3YYEHHbIX NPUOOPOB N TEXHUYECKUX
YCTPOWCTB C OMOPON Ha UX ONUCaHus (B TOM YMCIe: CUCTEMA OTOMMEHUs
AOMOB, TUrpomeTp, naposasi TypbwHa, amnepmeTp, BOSIbTMETP, CYETYUUK
9NEKTPUYECKON IHEPIUN, INEKTPOOCBETUTENbHbIE NPMBOpPLI, HarpeBaTeNbHbIE
anekTponpuéopsbl (npumepst), anekTpuyeckue npegoxpaHuTenu,
SNEeKTPOMarHuT, anekTpoaBuraTerib NOCTOAHHONO ToKa), UCMOoMb3ys 3HAHWUS O



CcBOMCTBaxX  (PU3NYECKUX  SBIIEHUM n  Heobxoaumble  usnyeckme
3aKOHOMEPHOCTH;

pacno3HaBaTb NPOCTble TEXHNYECKME YCTPOMUCTBA N U3MEPUTENbHbIE NPUOOPLI
No CXeMaM W CXeMaTUYHbIM pUCYHKaM (KMOKOCTHbIN TepMOMeTp, TepMmoc,
NCUXPOMETP, TUrPOMETP, ABUraTerlb BHYTPEHHEro CropaHusi, 3neKTpOoCcKon,
peocTaT), COCTaBMNATb CXEMbl 3MEKTPUYECKNX Lenen ¢ nocnegoBaTtesnbHbIM Y
napannenbHbiM CoeJUHEHNEM 3NIEMEHTOB, pasnnyas yCcnoBHble 0603Ha4YeHMS
9N1eMEHTOB 3NEKTPUYECKUX Lenen;

npuBOaUTL NpuMepbl (HaXoauTb MHGOPMaUMIo O NpuMepax) NPaKTU4eCcKoro
MCMONb30BaHUS  (PU3NYECKUX 3HAHUA B MOBCEOHEBHOM XWU3HW  ONS
obecnevyeHuns H6esonacHOCTU npu obpalieHnn ¢ Nnpudbopamn U TEXHUYECKUMMU
YCTPONCTBaMU, COXPaHEHUs 300pOBbS U COBNIOOEHUA HOPM 3KOMOMMYeCcKoro
noBefieHNs B OKpYXatoLLen cpeae;

OCYLLECTBNATb NOUCK MHOpMaLnK U3NYecKoro cogepxaHua B VIHTepHeTe,
Ha OCHOBE MMEWLWMNXCA 3HAHUA W MYTEM CpPaBHEHUS [OOMNOSTHUTENbHbIX
MCTOYHUKOB BbIENATb MHGOPMaLMIO, KOTOpas SABASETCA NPOTMBOPEYMBON UN
MOXeET OblTb HEAOCTOBEPHOM;

MCrnonb3oBaTb MNpPU  BbINOSTHEHUN  YYEBHLIX 3afdaHUi  HayYHO-MOMYJSISAPHYHO
nutepaTtypy (u3n4ecKkoro cogepXxaHusi, cnpaBoyvHble MaTepwuarbl, pecypchbl
cetm  WHTepHeT, Bnagetb MNpMEMaMM  KOHCMEKTUPOBAHMA  TEKCTa,
npeobpasoBaHus MHOpMaL MM U3 OOHON 3HAKOBOW CUCTEMbI B APYrYIO;
co3gaBaTb COOCTBEHHble MWCbMEHHblE W KpaTkue YCTHble COoobLeHNus,
obobuwaa  wuHpopmaumio M3 HECKOMbKMX  UCTOYHUKOB  PU3NYECKOro
cogepXaHusi, B TOM yucre nybrvyHo npeacTaBnATb pesynbTaTbhl NPOEKTHON
UM uccrnegoBaTesibCkon OeATenbHOCTU, NpU 3TOM FPaMOTHO UCMNOJSb30BaTb
N3YYEeHHbIN NOHATUMHBIA annapaT Kypca u3nku, ConpoBoXAaTb BbICTYMNMAeHNe
npeseHTaumen;

Npw BbINOSTHEHUM YY4EOHbIX NPOEKTOB U UCCnegoBaHUM (Pn3nNYeCKUX NpoLeccos
pacnpenenate 06583aHHOCTM B rpynne B COOTBETCTBUM C MNOCTaBIIEHHbIMU
3agjayamu, creuTb 3a BbIMNOIHEHWEM MNflaHa AeUCTBUIA N KOPPEKTMPOBATL €ro,
afiekBaTHO oueHMBaTb COOCTBEHHbIM BKNag B [OeATenbHOCTb  rpynnbl,
BbICTpamBaTb KOMMYHWKATUBHOE B3aMMOAENCTBUE, MNPOSIBNAS TFOTOBHOCTb
paspeluaTtb KOHIUKTbI.

K koHUy oby4eHusi B 9 knacce npeaMeTHble pesynbTaTbl Ha 6a30BOM YpPOBHE
[OIMKHbI OTpaXaTb CPOPMUPOBAHHOCTb Y 0BYYaKOLLMXCA YMEHUIA:

NCNonb30BaTh MOHATUA: CUCTEMA OTCYETA, MaTepmanbHasa ToYka, TpaeKkTopus,
OTHOCUTENBbHOCTb  MEXaHW4YecKoro ABWXeHus, pedopmaums  (ynpyras,
nnactudeckasi), TpeHne, LEeHTPOCTPEMUTENBHOE YCKOPEHME, HEBECOMOCTb U
neperpysky, LEHTP TshkecTu, abCconiTHO TBEPOOE Teno, LEHTP TSKecCTu
TBEPAOro Temna, paBHOBECME, MeXaHu4eckme konebaHusi U BOSHbI, 3BYK,
NHPa3BYyK n yNbTpasByk, 3MIEKTPOMAarHUTHbIE BOJTHbI, LKana
9NEKTPOMarHUTHbIX BOJSTH, CBET, ONM30pyKOCTb M AanbHO30PKOCTb, CMEKTpbI
MCNyckaHMa W nornowieHns, anbdga, 6eta- U ramma-umsnyvyeHusi, nU3oTonbl,
AOepHasa 3HEPreTuKa;

pasnuyatb SBNEeHWs (paBHOMEPHOE W HepaBHOMEPHOE MNPSAMOSIMHENHOE
ABWXEHWEe, paBHOYCKOPEHHOE MpPsIMONIMHENHOE  OBWXEeHue, cBoboaHoe



nageHve Tern, paBHOMEpPHOe ABWXKEHME MO OKPY>KHOCTW, B3aMMOOENCTBUE Ten,
peakTMBHOE OBWXeHue, kKonebatenbHoe aOBwkeHue  (3aTyxawwune w
BblHY>KAEHHbIE KONebaHusl), pe3oHaHC, BOSIHOBOE [BWXEHWE, OTpaXeHue
3BYKa, NPAMOSIMHENHOE PacnpoCcTpaHeHne, OTpaXeHne U NpesioMneHne ceeTa,
NOSIHOE BHYTPEHHEE OTpaXkeHne CBeTa, pasnoxeHne 6enoro ceeTta B CNEKTP U
CNOXEeHWe  CrnekTpanbHbIX LUBETOB, [OWUCNEepcuUst CBeTa, eCTecTBeHHas
pagMOaKTMBHOCTb, BO3HWKHOBEHWE JIMHEMYATOrO ChnekTpa W3nyyYeHus) mno
OMUCaHUIO X XapaKTepPHbIX CBOMCTB N Ha OCHOBE ONbITOB, AEMOHCTPUPYIOLLNX
AaHHOe hunsnyeckoe sIBreHue;

pacrnosHaBaTb NPOsIBIIEHNE U3YYEHHbIX (PU3NYECKUX ABMEHUN B OKpYXKatoLLeMm
mMupe (B TOM 4ucne usmyeckme SBieHUs B Npupoae: Npunmnebl U OTNUBBI,
apmxkeHne nnaHet COfIHEYHONM CUCTEMBI, PEaKTUBHOE [BWXKEHUE >KUBbIX
OpraHM3moB, BOCMNPUATUE 3BYKOB XXMBOTHbLIMU, 3EMIIETPSCEHNE, CENCMUYECKME
BOMHbI, UyHamu, 9x0, LUBeTa Ten, OnTUYeckMe SBfeHUa B npupoae,
Buonoruyeckoe genctesne BUOMMOrO, YNbTPaguUoNeToBOro U PEHTFEHOBCKOMO
N3Ny4YeHUn, eCTeCTBEHHbIN paauvoakTUBHbIM  (OOH, KOCMWYECKUEe  Iyyu,
pagMoakTMBHOE nany4vyeHue NPUPOLHbIX MUHEpPanos, JencTene
paguMOaKTUBHbLIX U3MYyYEeHWA Ha OpraHM3M 4YerioBeka), npuv 3TOM NepeBoauTb
NpakTU4ecKkyro 3agjadvy B Yy4yebHyk, BblAenATb CyLecTBEeHHble CBOWCTBA
(Npn3HaKn) PU3NYECKNX ABNEHWUI;

OnuCbIBaTb U3y4YeHHble CBOWCTBA Tesnl U U3nyeckme SBIIEHUS, UCMNOSb3ys
dumsmyeckme BennYMHbl (CpedHsst M MrHOBEHHAsd CKOpOCTb Tefla npwu
HEpPaBHOMEPHOM [ABWMXEHWUW, YCKOPEHWEe, nepemMelleHne, nyTb, Yrnosas
CKOpPOCTb, Cuna TPEHWUd, cuna ynpyroctn, cuna TSKECTU, YCKOpPEHUe
cBoboaHOro nageHusd, Bec Tena, UMNynbC Tena, UMNysnbC CUmbl, MEXaHNYecKas
pabota WM MOLLUHOCTb, MOTEHUManbHasi 9Hepruss Tena, NOAHATOro Hag
NMOBEPXHOCTbID  3eMnn, MNOTeHUManbHas SHEPrns  CXKaTtom  MNPYXWUHBbI,
KMHETUYECKan 3HEPrusi, NosiHasi MexaHuyeckasi SHeprus, nepuvog M 4acroTa
KonebaHun, OnnHaA BOSHbI, TPOMKOCTb 3BYKa M BbICOTa TOHA, CKOPOCTb CBETA,
nokasatenb nNpenoMmrieHus cpeabl), NpyU OnNucaHuM MNpaBUSIbHO TpaKToBaTb
PU3NYECKNA CMbICIT WUCMOSMb3YyEMbIX BENMYMH, OOO3HAYEHUS U  eAUHULbI
PU3MYECKNX  BENMWYMH, HaxoauTb OpPMyrbl, CBs3biBAlOWME  OAHHYHO
PU3NYECKYIO BENTMYUHY C APYrMMU BESIMMUHAMMW, CTPOUTL rpaduKkm N3yYeHHbIX
3aBNCMMOCTEN (PU3NYECKMUX BENNYNH;

XapakTepu3oBaTb CBOWMCTBA Ten, duanyeckne sBMEHNUS U NPOLECCHI,
MCMOMb3yd 3aKOH COXPaHEeHUs 3JHEeprun, 3akoH BCEMMPHOrO TArOTEHUS,
NPUHUMN CYynepno3vuun cumn, NPUHLMMN OTHOCUTENbHOCTM [anunesi, 3akoHbI
HbloTOHa, 3aKOH COXpaHEeHUs UMMNynbCa, 3aKOHbl OTPaXXeHUs U NpenomMneHns
cBeTa, 3aKOHbl COXpPaHEeHUsl 3apsi4oBOroO M MAcCOBOro 4yMcen npu sOepHbIX
peakumusax, Npu 3TOM AaBaTb CIIOBECHY POPMYSIMPOBKY 3aKOHa M 3anucbiBaTb
€ro MaTteMaTu4yeckoe BblpaXKeHue;

0ObACHATL (Pu3myeckne npoueccbl U CBOWCTBaA Tef, B TOM 4Yucne m B
KOHTEKCTE CUTyauun MpPakTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISBATb
NPUYNHHO-CNIEACTBEHHbIE CBSA3U, CTPOUTb OOBACHEHME K3 2—-3 NIOrnYeckKux
laroB C Onopou Ha 2-3 WU3Yy4YeHHbIX CBOWCTBA (OU3NYECKUX SBIIEHUN,
M3NYECKMX 3aKOHOB UITN 3aKOHOMEPHOCTEWN;



pewaTtb pacyéTHble 3agayn (onuparowmecs Ha cuctemy m3 2—3 ypaBHEHUN),
MCNONb3ysa 3aKOHbl U POPMYIbl, CBA3blBalOWME (PUNYECKNE BENUYUHBI: Ha
OCHOBE aHanusa YCNnoBusl 3aJauvv 3anucbiBaTb KpaTKOe YCroBue, BbISBNATb
HegocTawowmne wmnu un3bbITOYHbIE AaHHble, BblOMpaTb 3aKOoHbl U OPMYIbI,
HeobxoouMMble  ONA  pelleHusi, NPOBOAUTb  pacyéTbl WU OUEeHMBaTb
peannucTUYHOCTb NOMYYEHHOro 3Ha4YeHMA PU3NYECKON BESTUYNHDI;
pacnosHaBaTb NPobnembl, KOTOPblE MOXHO peLnTb NPY NOMOLLM PU3NYECKNX
MEeTO[OB, WCNOMb3ys OnucaHue WuccnegoBaHWs, BbIOENATb MpoBepsemoe
npeanonoXeHne,  oueHuBaTb  MNPaBUMbHOCTb  MNOpsdka  NpoBedeHus
uccnegoBaHusi,  genatb  BbIBOAb, WHTEpnpeTupoBaTb  pesynbTaThbl
HabngeHU 1 ONbITOB;

NPOBOAWTL OMbITbl NO HabMAEHNIO PUINYECKUX SABMEHUN UNN PUINYECKNX
CBOMCTB Ten (M3yyeHWe BTOPOro 3akoHa HbIOTOHa, 3akoHa COXpaHeHUs
SHepruu, 3aBMCMMOCTb Nepuoaa konebaHun NPYy>KMHHOIO MasiTHUKa OT Macchl
rpy3a W XXECTKOCTU MNPYXWMHbl WU HE3aBUMCMMOCTb OT aMnnuTyabl ManbixX
konebaHun, NPAMONIMHENHOE pacnpoCTpaHeHue cBeTa, pasrioXeHwe Genoro
cBeTa B CMNEKTp, M3y4yeHMe CBOMWCTB M300paxeHus B MNIOCKOM 3epkane u
CBOWCTB WM300paxeHna npegMmetra B cobuparowen nvH3e, HabnogeHue
CMMOLWHBIX N NIMHENYATbIX CMEKTPOB WU3NYyYEHUs ). CaMOCTOATENBHO cobupaTtb
YyCTaHOBKY M3 M30bbiTOMHOro Habopa obopyaoBaHusi, ONUCbIBaTb X0 OMnbiTa U
ero pesynbTaTbl, GOPMyNMpoBaTh BbIBOAbI;

NPOBOANUTbL NPU HEOBXOAMMOCTM CEpUo MNPSAMbIX M3MEPEHU, onpenenss
cpegHee 3HayeHMe U3MepsieMOW  BeNUYUHLI  ((POKYycHOe  paccTosHue
cobupatrowerr  nuH3bl), 0OOCHOBbIBaATbL BbIGOP cnocoba  M3MepeHus
(n3mepuTtensHoro npmnbopa);

NpoBOAWTbL  UCCredoBaHMe  3aBUCUMOCTEW  (PU3NYECKUX  BEMUYUH  C
MCNOMb30BaHMEM MPAMbIX U3MEpPEHU (3aBUCUMOCTb MyTU OT BPEMEHU MNpu
pPaBHOYCKOPEHHOM ABMXeHMM 6e3 HayanbHOW CKOpPOCTU, nepuoda kornebaHun
MaTEMaTMYECKOro MasiTHMKa OT OSIMHblI HUTWU, 3aBUCUMOCTU yrria OTpaXkeHus
cBeTa OT yrna nageHust n yrna npenoMnenns oT yrna nageHus): niaHnpoBaTtb
nccnegoBaHve,  CaMoOCTOATENbHO  cobupaTb  YCTAHOBKY, (OUKCUMPOBATb
pe3ynbTaTbl NOMY4YEHHON 3aBUCMMOCTN OU3NYECKMX BENUYMH B Buae Tabnuy un
rpacmkoB, genaTb BbIBOAbI MO pe3ynbTaTaM UCCreaoBaHuUs;

NPOBOANTb KOCBEHHbIE N3MEPEHNSA (PU3NYECKUX BEMNYUH (CpeaHAS CKOPOCTb U
yCKOpeHMe Tena npu paBHOYCKOPEHHOM [OBWXEHWUW, YCKOpeHuMe cBOGOAHOro
nageHns, KECTKOCTb NPYXWHbl, KO3IMUUNEHT TPEHUS  CKONbXEHMS,
MexaHuyeckasas paboTa M MOLWHOCTb, YacTtota W nepuog KonebaHun
MaTeMaTMYeCKOro M MPY>KMHHOTO MaATHUKOB, ONTUYEeCcKas cuna cobupatowen
NWH3bI, pPagMoaKTMBHLIA  (POH): nnaHuMpoBaTb W3MeEpeHusi, cobupaTb
9KCNEPUMEHTarnbHY0  YCTaHOBKY W  BbIMOMHATbL  U3MEPEHUsi,  cnepys
NPeaNOXEeHHON  WHCTPYKUMKM,  BbIMMCNATb  3HAYE€HME  BENUYMHBI U
aHanuampoBaTb MOMyYeHHble pe3yrnbTaTbl C YY4ETOM 3a4aHHOW MOrpeLuHOCTU
N3MepeHnn;

cobnogaTte npasuna TexHukn 6esonacHocTn npu pabote ¢ nabopaTopHbIM
obopynoBaHuewm;



pasnMyaTb OCHOBHble  MNPU3HAKW  U3YYEHHbIX  (OU3NYECKUX  MoLEnen:
MaTtepuanbHasa Touka, abCcomnTHO TBEPAOE Teno, TOYEYHbI UCTOYHUK CBETA,
nyd, TOHKas JMH3a, nNnaHeTapHas MoAeNb aToMa, HYKMOHHad MoAenb
aTOMHOro a4pa;

XapakTtepu3oBaTb NPUHUNUMNBI AEUCTBUS U3YYEHHbIX NPUOOPOB N TEXHUYECKMX
YCTPONCTB C OMOPON Ha WX ONucaHusa (B TOM 4ucne: CNnaoMeTp, AaTyuku
NMOSNOXEHNSA, PACCTOAHUSA U YCKOPEHWs, pakeTa, 3XOSfoT, O4YKM, MEepucKon,
doToannapart, ONTUYECKME CBETOBOAbl, CMEKTPOCKOMN, AO3UMETP, Kamepa
BunbcoHa), wucnonb3yss 3HaHUA O CBOWCTBaxX (U3MYECKUX SBMAEHUA U
HeobGxoaumble hunsnyeckne 3aKOHOMEPHOCTY;

MCNONb30BaTb CXEMbl W CXEMATUYHbIE PUCYHKN WU3YHEHHbIX TEXHUYECKUX
YCTPOWCTB, M3MEpPUTENbHbIX MPMOOPOB M TEXHOMOrMYECKUX MPOLIECCOB MpU
pelweHnn y4ebHo-NpakTUYeCcKNX 3adad, ONTUYECKME CXEMbl ANSA NOCTPOEHUS
n3o6paxkeHnn B NNIOCKOM 3epkarne u cobumpatroLien nmH3e;

npuBOAUTL NpUMeEpbl (HAaXoauTb MHOPMaUMIO O NpuUMepax) NPaKTUYECKOro
ncnosnb3oBaHna  OU3NYECKUX 3HAHMM B MNOBCEOHEBHOW  XXU3HM 4N
obecnevyeHuns GesonacHoCTU npu obpalieHnn ¢ Nnpubopamn U TEXHUYECKUMMU
YyCTPONCTBaMWN, COXPaHEHUsI 340POBbS U COBNIOOEHUA HOPM 3KONOMMYECKOro
noBedeHUs B OKpYXatoLLen cpeae;

OCYLLECTBNATb NOUCK MHpopMaunn umsmyeckoro cogepxaHma B MIHTepHeTe,
CaMOCTOATENBbHO  POPMYNMPYS  MOMCKOBLIA  3aMpoC, HaxoauTb  NyTU
onpegeneHMsa  AOCTOBEPHOCTM  MOMyYeHHOW WHopmauum Ha  OCHOBeE
NMEIOLLMXCA 3HAHUN U AOMNONMHUTENBbHBIX NCTOYHUKOB;

MCNONb30BaTb MPU BbLINOMIHEHUN Y4eOHbIX 3afaHUN  Hay4HO-NOMNYNISAPHYHO
nutepaTtypy (u3N4ecKoro copepXkaHusi, CnpaBouvHble MaTepuarnbl, pecypchbl
cetm  WHTepHeT, BnageTb MNpUEMaAMM  KOHCMEKTUPOBAHUA  TEKCTa,
npeobpasoBaHnsa MHopmaunmn N3 0gHON 3HaKOBOW CUCTEMbI B OPYTYIO;
co3gaBaTb COOCTBEHHbIE MUCbMEHHbLIE M YCTHblE COOOLWEHMST HA OCHOBE
NHOPMAUMN N3  HECKOSNbKMX WUCTOYHMKOB  (OM3MYECKOro  CoaepXKaHus,
ny6bnvyHO npeacTaBnATb pes3ynbTaTbl MPOEKTHOW WM MCCReaoBaTeNbCKON
AEATENbHOCTU, NPU 3TOM FPaMOTHO MCMNOMb30BaTb M3YYEHHbIA MOHATUNHBLIN
annapart u3y4aemoro pasgena Qusankm n conpoBOXOaTb BbICTYMIEHNE
npeseHTaumen ¢ y4EToM 0COO6EHHOCTEN ayauTOPUN CBEPCTHNKOB.



TEMATUYECKOE NJIAHWPOBAHUE

7 KINNACC

Ne
n/n

HanmeHoBaHue pa3nenoB U Tem
nporpaMmmbi

KonuuyecTBO YacoB

Bcero

KoHTponbHbIe
paboTbl

MpakTnyeckne
paboTbl

ANEeKTPOHHbIe
(uncppoBbie)
obpas3oBaTesnibHble

pecypchbl

Pazpen 1.®u3unka n eé ponb B NO3HaAHMU OKpYXKaroLero Mmupa

Bbubnnoteka LLOK

11 Puanka - Hayka o npupone 2 https://m.edso0.ru/7f416194
Bbubnnoteka LLOK
12 PU3NIECKNS BENMIMHE! 2 1 https://m.edso0.ru/7f416194
13 EcTtecTBEHHOHaY4HbIN METOS, 2 1 Bbubnnoteka LLOK
' NO3HaHWS https://m.edsoo.ru/7f416194
WToro no pasgeny 6

Pasgen 2.llepBoHavanbHble CBeAEeHNUSA O CTPOEHUU BelecTBa

Bbubnnoteka LLIOK

2.1 CTpoetme Bewectsa 1 https://m.eds00.ru/7f416194
20 [1BXeHne n B3ammogencTBmne 4acTtul, 9 1 Bbubnnoteka LLIOK
' BellecTBa https://m.edsoo0.ru/7f416194
Bbubnnoteka LLIOK
2.3 ArperaTHble COCTOSAHWNA BeLlecTBa 2 hitos://m.edsoo.ru/7f416194
Wtoro no pasgeny 5
Paspen 3.[1BnxeHue n B3ammoaencrTeue ten
3.1 MexaHnyeckoe aBuMKeHne 3 Bubnnorexa LIOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Bubnnoteka LUOK

3.2 VIHepuys, macca, oTHocTs 4 https://m.eds00.ru/7f416194
Bubnnoteka LLOK
3.3 Cuna. Buae! cun 14 https://m.eds00.ru/7f416194
WTtoro no pasgeny 21
Paspen 4.[laBneHue TBEpAbIX Ten, XXMAKOCTEN U rasoB
v | e e e | s siruorera LK
' PA » KR https://m.edsoo.ru/7f416194
rasamm
BbubnuoTteka LUOK
42 Hlasnenue xuakocTu S https://m.edsoo.ru/7f416194
BbubnuoTteka LUOK
4.3 ATMocdepHoe aaBneHune 6 https://m.edsoo.ru/7f416194
44 [encteume XnakoctTn 1 rasa Ha 7 Bbubnnoteka LLOK
' NOrpy>X€HHOE B HUX Teno https://m.edsoo.ru/7f416194
WTtoro no pasgeny 21
Paspen 5.PaboTa u MOWHOCTL. QHeprus
Bbubnnoteka LLIOK
51 Pabora u mowHocte 3 https://m.eds00.ru/7f416194
Bbubnnoteka LUIOK
5.2 Mpocteie Mexarname! 5 https://m.edsoo.ru/7f416194
Bubnnoteka LLOK
53 Mexaruneckas sHeprus 4 https://m.edsoo.ru/7f416194
WToro no pasgeny 12
PesepBHoe Bpems 3



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

OBLUEE KONMYECTBO YACOB MO
NMPOrPAMME

68

12




8 KINTACC

KonuyecTBO YacoB

ANEeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB u TemM (uncppoBbie)
KoHTponbHble | [lpakTuyeckue
n/n nporpaMmmbi Bcero obpasoBaTenbHble
paboTbl paboTbl
pecypchbl
Paspen 1.TennoBble ABNeHUs
1.1 CTpoeHMe 1 cBoncTBa BellecTBa 7 Bubnmoreka LIOK
' P t https://m.edsoo.ru/7f4181ce
Bbubnnoteka LLIOK
12 Tennosbie npouecce! 21 1 5 https://m.edsoo.ru/7f4181ce
Wtoro no pasgeny 28
Pasgen 2.9neKkTpuyeckue U MarHUTHble sIBfIeHUA
21 | ampeomserenanin ; 1 GuGnmoTexa LIOK
' P - https://m.edsoo.ru/7f4181ce
B3aumoaencTeme
y y Bbubnnoteka LLIOK
2.2 MOCTOAHHLIN ANEKTPUYECKNI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
Bbubnnoteka LLIOK
23 MarHuTHbIe sBneHms 6 1 1.5 https://m.edsoo.ru/7f4181ce
Bbubnnoteka LLIOK
2.4 OMeKTPOMArHUTHas MHAYKUMS 4 https://m.edsoo.ru/7f4181ce
Wtoro no pasgeny 37
Pe3epBHoe Bpems 3
OBLUEE KOJIMYECTBO YACOB MO 68 4 145

NMPOIrPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIACC

KonunyecTBo yacoB

ANEeKTPOHHbIe

Ne HavmeHoBaHue pa3genoB n Tem (uncppoBbie)
KoHTponbHble | [lpakTuyeckue
n/n nporpammbi Bcero obpasoBaTenbHble
paboTbl paboTbl
pecypchbl
Paspgen 1.MexaHun4yeckue siBrneHus
11 MexaHun4yeckoe ABUXEHWE U 10 1 Bbubnnoteka LLOK
' cnocobbl ero onncaHus https://m.edsoo.ru/7f41a4a6
y Bbubnnoteka LLOK
12 Baaumopencraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bbubnnoteka LLOK
13 3aKOHb! COXpaHEHNs 10 3 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 40
Pasgen 2.MexaHn4yeckune KonebdaHus N BOSHbI
BbubnuoTteka LUIOK
2.1 Mexarueckue konebatms 4 3 https://m.edsoo.ru/7f41a4a6
Bbubnuoteka LUIOK
2.2 MexaHunyeckne BOMHbI. 3BYK 8 1 3 httos://m.edsoo.ru/7f41a4a6
WTtoro no pasgeny 15
Pasgen 3.OnekTpoMarHMTHOE NnoJsie U 3NIeKTPOMarHUTHbIE BOJIHbI
3.1 OrnekTpoMarHMTHoe nose u 6 5 Bbubnnoteka LLIOK
' 3NEKTPOMAarHUTHbIE BOSTHbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6
Paspen 4.CBeTOBbIe ABNEHUA
4.1 3aKoHbI pacnpocTpaHeHnst cBeTa 6 2 Bubnuoteka LLOK



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

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

Bubnnoteka LLOK

4.2 JInH3bI 1 onTnyeckue Nnpnbopsbl 6 3 hitps://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
4.3 PaanoxeHune 6enoro ceeTa B CNeKTp 3 2 hitos://m.edsoo.ru/7f41a4a6
WTtoro no pasgeny 15
Pa3pgen 5.KBaHTOBbIE ABNEeHUs
5 1 McnyckaHne n nornowieHme ceeTa 4 1 Bbubnnoteka LLOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
Bbubnnoteka LLOK
52 CTpoeHue atomHoro #apa 6 1 https://m.edsoo.ru/7f41a4a6
Bbubnnoteka LLOK
53 FiAepHele peakum 4 1 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 17
Paspen 6.MoBTOpUTENLHO-0600WaOWMKA MOAYNb
6.1 Ec? Bfii:ﬂf. : Oizﬁﬁjsmi 33 7-9 9 2 Bubnmorexa LIOK
' Aep yp https://m.edsoo.ru/7f41a4a6
Knacc
Wtoro no pasgeny 9
OBLLEE KONMMYECTBO YACOB INO 102 07

NMPOrPAMME



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




NOyYPOYHOE NMNIAHUPOBAHUE

7 KINNACC

Ne
n/n

Tema ypoka

KonuyecTBO YacoB

Bcero

KoHTponbHbIe
paboTbl

MpakTuyeckue
paboTbl

DaTa
M3yYeHUsA

ANEeKTPOHHbIe
uncppoBble
obpas3oBaTesnibHble

pecypchbl

dunsnka — Hayka o npupoge.

AsneHus npupoasbl.
dusnyeckne aBneHuns

MexaHu4yeckme, Tennosble,
3ANeKTpuyeckne, MarHMTHbIE,
CBETOBbIE, 3BYKOBbIE
SABNEHUS

dusnyeckne BENUUNHLI U NX
namepeHue

Ypok-uccnegosaHve
"amepeHne Temnepatypbl
NPV NOMOLLN XXMAKOCTHOrO
TepMoMeTpa 1 gaTymka
TemnepaTtypsb!"

Kak comsuka n gpyrmne
€CTeCTBEHHbIE€ HayKu
n3yyaroT npupoay.
EcTecTBEHHOHaYyYHbIN
MeTo no3HaHus. OnucaHue
don3nyecKmx siBNeHNn c
NOMOLLIbIO Moenen

Bbubnnoteka LLOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnegosaHue



https://m.edsoo.ru/ff09f72a

"lNpoBepka rmnoTessbl:
AarnbHOCTb NonéTta wapuka,
NyLLEHHOro ropnsoHTasbHo,
Tem 6onbLue, Yem GonbLue
BblCcOTa nycka"

CTpoeHue BellecTBa.
OnbITbl, AOKa3bIBalOLLME
ANCKPETHOE CTpoeHne
BelllecTBa

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff09fe0a

[IBM>KeHMe YacTuL, BeLllecTBa

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0a013e

Ypok-nccnegosaHue
«OnbITbl NO HAGNOAEHUIO
TENI0BOro paclumpeHmust
rasoB»

10

Arpe raTHble COCTOAHUA
BellecTBa

11

B3sanmocsnasb mexay
CBOWCTBaMM BELLECTB B
pa3sHbIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHOMONEKYNSAPHbIM
ctpoeHnem. OcobeHHOCTH
arperaTHbIX COCTOSIHUIA BOAbI

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0a0378

12

MexaHu4yeckoe aBuXeHue.
PaBHOMepHOE U
HepaBHOMEpPHOE ABMXEHNE

BbubnuoTteka LUOK
https://m.edsoo.ru/ff0a05c6

13

CkopocTb. EanHuubl
CKOpPOCTU

Bbubnuoteka LUOK
https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

14

PacueT nyt 1 BpeMeHu
ABUXKEHUS

Bubnnoteka LUOK
https://m.edsoo.ru/ff0a0ae4

15

NHepumna. 3akoH nHepuumu.
B3anmopencrteue Ten Kak
npuyMHa N3MeHeHus
CKOPOCTU ABMXXEHUA TEn

Bubnunoteka LLOK
https://m.edsoo.ru/ffl0a0c10

16

NnoTHOCTbL BellecTBa.
PacueT macchl n oobema
Tena rno ero nnoTHOCTU

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0a0fee

17

JTabopaTopHas paboTta
«OnpeaeneHne NANoTHOCTK
TBEpPOOro Tena»

18

PelwweHune 3agay no teme
"MnoTHOCTL BelecTBa"

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0a123c

19

Cwuna kak xapakTtepucTtuka
B3aumopgencteua ten. Cuvna
ynpyrocTtu. 3akoH lN'yka

20

JTabopaTtopHas paboTa
«M3yveHune 3aBucumocTtu
pacTskeHus (aedopmaunn)
NPYXWHbI OT MPUIOXEHHOM
CUIbI»

21

AsneHue Tarotenus. Cuna
TAXECTU

22

CBA3b Mexay cunon
TsSKecTn u maccom tena. Bec
Tena. PeweHune 3agay no
Teme "Cuna taxectn"

Bubnuoteka LLOK
https://m.edsoo.ru/ff0a1778



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cwuna TsKecTu Ha apyrux

Bubnnoteka LLOK

23 nnaxerax. dusndeckne https://m.edsoo.ru/ff0a1502
XapakTepuUCTUKM NnaHeT
o4 N3mepeHue cun. Bubnunoteka LLOK
AuHamomeTp https://m.edsoo.ru/ff0a18cc
Bubnnoteka LLOK
25 Bec Tena. Hesecomocte https://m.edsoo.ru/ff0a1778
CnoxeHve oByx cun,
26 HanpaBfiE€HHbIX MO O4HOM Bbubnnoteka LUIOK
NPSMOMN. https://m.edsoo.ru/ff0a1a70
PaBHogencTByoWasa cun
o7 PelieHnune 3agay no teme
"PaBHogencTeytowas cun”
TpeHne CKONbXEeHNA 1
28 TrF))eHme nokosi. TpeHve B Bubnmorexa LIOK
https://m.edsoo.ru/ff0a1b9c
npupoae N TexXHuke
JTabopaTtopHas paboTa
«M3yyeHmne 3aBucmmocTu
CUNbl TPEHUS CKOSbXEHNSA OT
29 cunebl )J,ZBJ‘IGHMH n Bubnnorexa LIOK
https://m.edsoo.ru/ff0a1cc8
XapakTepa
conpuKacarLmxcs
NoBEpPXHOCTEN»
PeweHue 3agay Ha
30 onpegeneHve
paBHOLENCTBYHOLLEN CUSTbI
31 PeweHune 3apgay no temam: Bubnnoteka LUOK

«Bec Tena», «[ padmyeckoe

https://m.edsoo.ru/ff0a1de0



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n3obpaxkeHne cuny,
«Cunbly,
«PaBHOAencTBYOWAsA cUn»

KoHTponbHas paboTa no
Temam: «MexaHunyeckoe
aBmxkeHne», «Macca,

32
NNOoTHOCTbY, «Bec Tenay,
«['pacpnyeckoe
n3obpaxxeHune cun», «Cunbi»
aBneHue. Cnocobsbl
33 eMeHbLLIeHVIH N yBeENMYeHna Bubnmorexa LIOK
https://m.edsoo.ru/ff0a20a6
JaBneHus
[laBneHue rasa.
34 3aBUCUMOCTb AaBnNeHus Bbubnuoteka LUOK
rasa ot o6bLema, https://m.edsoo.ru/ff0a2376
TemnepaTtypbl
Mepepava gaBneHus
35 TBEPALIMU TENaMu, BbubnuoTteka LUIOK
XUOKOCTAMM U rasamMmu. https://m.edsoo.ru/ff0a25b0
3akoH [Nackans
aBreHne B XUOKOCTU U
36 iae BbI3BaHH02 JencTBmem Bubnmoreka LIOK
’ https://m.edsoo.ru/ff0a2718
CUIbl TAXKECTU
PeweHne 3agay no teme
37 «[JaBneHne s XNOKOCTU U Bubnmorexa LIOK
https://m.edsoo.ru/ff0a2826
rase. 3akoH Nackans»
38 Coobuwatowmecs cocyabl Bubnmoreka LIOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

Bubnnoteka LUOK

39 Apasnuqeckuit npecc https://m.edsoo.ru/ff0a3136
40 MaHomeTpbl. [NopLuHeBon
XNOKOCTHbIN HAcocC
ATmocdepa 3emnu.
Mp1YKnHBI CyLecTBOBaHMS
41 BO34YLLHOM 060SI04KNM Bubnnoteka LLIOK
3emnun. 3aBMCUMOCTb https://m.edsoo.ru/ff0a2b5a
aTMocdepHOro gaBsneHus ot
BbICOTbI HaZ YPOBHEM MOpPS
42 Bec Bo3ayxa. ATmocgepHoe Bbubnnoteka LLOK
JaBneHue https://m.edsoo.ru/ff0a2b5a
N3mepeHune atmocdepHoro
43 p,aBnepHvlﬂ. OnbIT e Bubnmoreka LIOK
https://m.edsoo.ru/ff0a2da8
Toppuyennu
3aBUCUMOCTb
44 aTMocdepHOro gaBneHns ot Bubnoreka LIOK
https://m.edsoo.ru/ff0a2fc4
BbICOTbl HaZ YPOBHEM MOpPS
bapomeTp-aHepoua.
45 ATI\p/IOCd)eF[)Z)Hoe F)):laB‘?'leHl/le Ha Bubnworeka LIOK
https://m.edsoo.ru/ff0a2fc4
pasnnyHbIX BbiCOTax
PeweHne 3agay no teme
46
"ATmocdepHoe gasneHme"”
eNCTBME XUOKOCTN 1 rasa
47 ﬂa norpymeH:loe B HUX Tero. Buibnmotexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuna
48 JTabopaTopHas paboTta Bubnnoteka LUOK

«Onpegenenve

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

BblTankMBawoLLEen cunsbl,
AEencTByoLen Ha Terno,
MOrpy>KeHHOE B XXNOKOCTb»

JTabopaTopHas paboTta no
Teme «MccnepgoBaHue
3aBUCMMOCTW Beca Tena B

Bbubnnoteka LLIOK

49 BoAde OoT 0ObEma https://m.edsoo.ru/ff0a3514
NOrpy>XeHHOW B XMAKOCTb
yacTu Tena»
Bbubnnoteka LLOK
50 lnagatiue Ten https://m.edsoo.ru/ff0a3a96
JTabopaTopHas paboTta
"KoHcTpynpoBaHue
51 apeomeTpa unm
KOHCTpynpoBaHWe fNoaku u
onpegeneHve eé
rpysonogbeémMHocTn"
PeweHne 3agay no temam:
«lnaBaHne cynos..
52 Bosnyxonnas);ﬂme» Bubnmoreka LIOK
’ https://m.edsoo.ru/ff0a3654
«[JaBneHne TBepabIX TenN,
XNOKOCTEN U ra3oB»
Bbubnnoteka LLIOK
53 Mexarmyeckas pabora https://m.edsoo.ru/ff0a3f82
54 MowHocTb. EanHMLbI Bubnnoteka LULOK
MOLLHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccrnenosaHume
55 "Pac4éT MOLLHOCTH,

pasBuMBaeMol Npu nogbeme



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

no nectHuue"

56

[MpocTble MexaHN3Mbl.
Pbiyar. PaBHoBecue cun Ha
pblyare

57

KoHTponbHasa paboTa no
Teme «[laBneHve TBepabIxX
Ten, XnaKocTen n rasosy /
Bcepoccuickas
nposepoyvHasa paboTa

58

PesepBHbI ypok. PaboTa ¢
TEeKcTamu rno Teme
«[JaBneHne TBEPObLIX TEN,
YKNOKOCTEN U ra3osB» /
Bcepoccuickas
nposepoyvHasa paboTa

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0a4ffe

59

Pblyarn B TexHuke, ObITy 1
npupoge. JlabopaTtopHas
paboTta «/ccnegoBaHue
yCNnoBu1 paBHOBECUSA
pblyara»

0.5

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0a478e

60

PelweHune 3agay no teme
«Ycnosusi paBHoBecKsA
pblyara»

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0a48a6

61

KoadhpmumneHT nonesHoro
JENCTBNSA MEXaHn3Mma.
JTabopaTtopHas paboTa
«MN3mepeHune KINa
HaKNOHHOW NSTIOCKOCTU»

0.5

62

PelweHune 3agay no teme

BbubnuoTteka LUOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

"PaboTa, moLyHocTb, KMNa"

https://m.edsoo.ru/ff0a4c48

63

MexaHunyeckasa aHeprusi.
KuHeTnyeckasa u
noTeHUnanbHas aHeprusi

Bubnuoteka LLOK
https://m.edsoo.ru/ff0a4252

64

3aKOH coxpaHeHus
MEXaHN4YEeCKON SHEPrum

Bubnuoteka LLOK
https://m.edsoo.ru/ff0a4360

65

YPOK-aKCNEPUMEHT No Teme
"OKcnepuMeHTansHoe
onpeaeneHne N3MeHeHus
KWHETUYECKOM U
NnoTeHUNanbHON aHeprum
npu ckaTblBaHUK Tena no
HaKNoHHoOW nnockocTn"

66

KoHTponbHas paboTa no

Teme «PaboTa 1 MOLLHOCTb.

OHeprus»

67

PesepBHbIn ypok. PaboTa ¢
TekcTaMmu no Teme
"MexaHun4yeckoe gBumxeHune"

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0a4eeb

68

PesepBHbIn ypok. PaboTa ¢
Tekctamu no teme "PaboTa.
MoLuHOCTb. OHeprus"

OBLUEE KONMYECTBO YACOB
Nno NnPOrrPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KINTACC

Ne
n/n

Tema ypoka

KonuyecTBO YacoB

Bcero

KoHTponbHbIe
paboTbl

MpakTuyeckue
paboTbl

DaTa
M3yyeHus

ANEeKTPOHHbIe
uncpoBblie
obpasoBaTenbHble

pecypchbl

OcHOoBHbIE NONOXEHUS
MONEKYNAPHO-KNHETUYECKON
TEOPUM U UX OMbITHbIE
noaTBepPXaeHns

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0a5256

Macca n pasmep atomMOB
MOneKyn

Mogenu TBEpAOro, Xnakoro
N ra3oo6pasHoOro COCTOAHUN
BellecTBa

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0a540e

O6bsicHeHWe CBOMCTB
TBEPAOTO, XXMUAKOro U
razoobpasHoOro CoCcTosiHUM
BeLleCcTBa Ha OCHOBE
NOSIOXKEHNN MOSEKYISIPHO-
KMHETMYECKON TeopUmn

Kpuctannuyeckue n
amopHble Tena

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0a5800

CmauumBaHue un
KanunnsapHOCTb.
[MoBEepPXHOCTHOE HaTsKEeHNe

Bubnuoteka LLOK
https://m.edsoo.ru/ff0a5530

Tennosoe paclumMpeHue u
cxartue

BbubnuoTteka LUOK
https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBA3b
TemnepaTypbl CO CKOPOCTbIO

8 TENMNOBOro ABMXEHUS
yacTtumy
BHyTpeHHASA sHeprus.
9 CnZ)CF()J%bl Msn:engMﬂ Brbnmotexa LIOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEN 3HEPTUM
10 Buabl Tennonepenayn Brbnmorexa LIOK
https://m.edsoo.ru/ff0a6412
YPpOK-KOH(pepeHUUs
"lNpakTnyeckoe
11 NCNonb30BaHME TEMMOBbIX Bbubnnoteka LLOK
CBOWCTB BELLECTB U https://m.edsoo.ru/ff0a65c0
MaTtepuarnoB B Lensax
3HeprocbepexeHns"
12 KonunyectBo TENMNOTHI. bubnuoteka LUIOK
YaenbHasa TennoeMKoCcTb https://m.edsoo.ru/ff0a6976
BHEHWE TEennoBor
13 g:saHia. 'T'e:n;c?@\cn)ez n Bubnworeka LIOK
https://m.edsoo.ru/ff0a7088
TENNOBOE paBHOBECKE
JTabopaTopHas paboTa
"WccnepoBaHue aABNeEHUs
14 TennoogmeHa npu Bubnmorexa LIOK
. https://m.edsoo.ru/ff0a6a98
CMELUMBaHUN XONOAHOW U
ropsiyen Bogbl"
PacueT konnyectBa
15 TennoTbl, He06X0aMMOro

04 HarpesaHua Tena un
BblaennaAemMoro nmMm npu



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

oxnaxgeHumn

JTabopaTopHas paboTa

Bubnnoteka LLOK

16 Onpeaenenne yaensHom https://m.eds00.ru/ff0a6bb0
TENnoeMKOCTW BELLlECTBA
OHeprua Tonnuea.
17 YAeJEI)bHaFI Tennora Bribnmotexa LIOK
https://m.edsoo.ru/ff0a7b5a
cropaHus
NnaBnexHuve u
oTBepaeBaHue
18 Kpmcfgnnmqecmx Ten. Bubnmorexa LIOK
https://m.edsoo.ru/ff0a71d2
YpaenbHaa TennoTa
nnasneHns
JlabopaTopHasa paboTa
19 "Onp:u,enZHme sm,eanon Bubnmoreka LIOK
. https://m.edsoo.ru/ff0a72fe
TennoTbl NNaBneHns nbaa
20 MapoobpasoBaHue u BbubnuoTteka LUIOK
KoHaeHcauusi. MicnapeHune https://m.edsoo.ru/ff0a740c
Kunenue. YgenbHas
TennoTa napoobpasoBaHus
21 N KOHOEHcaLUMN. Bbubnuoteka LUIOK
3aBMCUMOCTb TemMneparypsbl https://m.edsoo.ru/ff0a786¢
KMNeHust OT aTMOCepHOro
AaBnNeHus
BnaxHocTb Bo3ayxa.
Pa6opaTopHaﬂ paboTa BubnvoTeka LIOK
22 Onpegenexne

OTHOCUTENBbHON BNAXXHOCTU
Bo3gyxa"

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

23

PelweHre 3agay Ha
onpegeneHne BNaxHoCcTn
BO3ayxa

24

MprHUMNbl paboTbl
TEnnoBbIX ABUraTeneun.
MapoBasga TypbuHa.
[Buratenb BHYTPEHHEro
cropaHuns

25

KMNO TennoBoro gsuratens.
Tennosble aBuraTenu u
3almTa oKpyxaroLen
cpeabl

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHNA n
npeBpaLleHNs 3Heprum B
TennoBbIX npoueccax

27

MoaroToBka K KOHTPOMNbHON
paboTte no teme "Tennosble
aBneHns. IlameHeHune
arperaTHbIX COCTOSIHUN
BelwlecTsa"

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0a83f2

28

KoHTponbHas paboTta no
Teme "TennoBble SABMEHMUA.
M3meHeHune arperaTHbIX
COCTOSAHUM BellecTBa"

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusaumsa Ten. [1sa
pofa aneKkTPUYEeCcKnx
3apsnos

30

Ypok-uccnegosaHue
"OnekTpusauns Ten



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

NHOYKUMEN 1 Npu
COnpUKOCHOBEHUN"

Bsaumopencrteune

Bubnuoteka LLOK

31 3APSKEHHBIX Tef. 3aKOH https://m.edsoo.ru/ff0a87e4
KynoHa
QnekTpuyeckoe none.

HanpsikeHHoCTb
32 anelprmquKoro nons. Brbnmorexa LIOK
https://m.edsoo.ru/ff0a8ala
MpuHUMN cynepnosnummn
31IEKTPUYECKMX NONEN
Hocutenu anekTpuyeckmnx

33 3apsiaoB. AneMeHTapHbIn
3apsag. CTpoeHne atoma
MpoBOOHUKN U

34 ANINEKTPUKN. 3aKOoH Bbubnnoteka LLOK
CcoxXpaHeHus https://m.edsoo.ru/ff0a8ef6
3NEeKTpMYEecKoro 3apsaa
PeweHve 3agay Ha

35 HpMMeHeHmeﬂCBOﬁCTB Burbnmorexa LIOK

https://m.edsoo.ru/ff0a90cc
9NEKTPUYECKNX 3apaaoB
ONEKTPUYECKNI TOK,

36 yCnoBusi €ro Bbubnnoteka LUIOK
cywecTtBoBaHus. ICTOUHMKM https://m.edsoo.ru/ff0a95a4
9NEKTPUYECKOro TOKa

37 [encTBus anekTpuyeckoro Bubnuoteka LLOK
TOKa https://m.edsoo.ru/ff0a96b2

38 Ypok-uccrnegosaHue

"[lencTtBmne aneKkTpn4ecKoro



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

nosisi Ha NPOBOAHUKMN U
AN3NEKTPUKN"

39

OnEKTPUYECKNA TOK B
MeTannax, XXuakocTtax u
rasax

Bubnuoteka LLOK
https://m.edso0.ru/ff0a9838

40

AnekTpuyeckas Lenb 1 eé
COCTaBHble YacTu

41

Cwuna Toka. JlabopaTtopHas
paboTa "NamepeHne un
perynmpoBaHue cunbl Toka"

0.5

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0a8bd6

42

onekTpuyeckoe
HanpsbkeHue. BonbTmeTp.
JTabopaTopHas paboTa
"NamepeHne u
perynvpoBaHune
HanpsxkeHns"

0.5

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTtueneHune
NPoOBOAHUKA. YaenbHoe
COMnpoTUBNEHME BELLECTBA

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHas paboTa
"3aBMCUMOCTb
3NEKTPUYECKOrO
COMpPOTUBIEHMS NPOBOLHMKA
OT €ro ANvHbI, Nnowaamn
NonepeyvYHoro ceyeHus u
mMaTepunana"

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0aa738

45

3aBMCMMOCTb CUMbl TOKa OT
HanpspkeHns. 3akoH Oma
ANSA y4acTka uenu

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

JTabopaTopHas paboTa
"MccneposaHne
3aBMCUMOCTW CUMbl TOKA,
nayLwero Yepes pesuncrop,
OT COMpOTUBNEHUSA
pe3ncTopa 1 HanpskeHus
Ha pe3uctope”

Bubnnoteka LUOK
https://m.edsoo.ru/ff0aa04e

47

MNocnegoBaTtenbHoe U
napannenbHoe CoOeaNHEHMS
NPOBOAHUKOB

48

JTabopaTopHas paboTta
"MpoBepka npasuna
CNOXEHNSA HaNPs>KEHUN Npwn
nocnegoBaTefibHOM
coeanHeHn ABYX
pe3ncTopoB”

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0aaa58

49

JTabopaTopHas paboTa
"[NpoBepka npaBuna ans
CWnbl TOKa Npwm
napannenbHOM COeaANHEHUM
pe3nctopoB”

Bbubnnoteka LUIOK
https://m.edsoo.ru/ff0aad1e

50

PelweHne 3agay Ha
npumMmeHeHne 3akoHa Oma
ANS pasnu4yHoro
COeaNHEHNsI MPOBOAHNKOB

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0aaf8a

51

PaboTta n mowHocTb
3NEeKTPUYECKOro Toka. 3akoH
[xoynsa-JleHua

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0ab124

52

JlabopaTopHas paboTa

Bbubnuoteka LUOK



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

"Onpegenexune paboTbl u
MOLLHOCTM 3NEKTPUYECKOrO
ToKa"

https://m.edsoo.ru/ff0ab3e0

53

OneKTpnyeckue Lenu mn
notpeburtenn
3S1IeKTPUYECKON SHEPTUMN B
6bITy. KopoTkoe 3amMblkaHne

Bubnnoteka LUOK
https://m.edsoo.ru/ff0ab660

54

[NMoCTOsAHHBLIE MArHUTbI, UX
B3aMmMogencTeune

55

Ypok-uccrnenosaHume
"M3yyeHne nonen
MOCTOAHHbIX MarHUToB"

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0ac3d0

56

MarHuTtHoe norne.
MarHutHOe none 3emMnu u
€ro 3HadyeHue Ons XKU3HU Ha
3emne

Bbubnnoteka LLOK
https://m.edsoo.ru/ffl0acOba

57

MoaroToBka K KOHTPONbHON
paboTe no teme
"OnekTpuyeckue 3apsabl.
3apskeHHble Tena n ux
B3aMMOOEeNCcTBUA.
[MoCTOAHHLIN
31IeKTPUYECKMin ToK"

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0abd2c

58

KoHTponbHas pabota no
Teme "OnekTpuyeckue
3apsabl. 3apsbkeHHble Tena
N NX B3aMMOAENCTBUS.
[NoCTOsAHHLIN
anekTpuyeckmin Tok" /

BbubnuoTteka LUIOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

Bcepoccuinckas
npoBepoyHas paboTa

59

PesepBHbIn ypok. PaboTa ¢
TekcTaMu no Teme
"INoCTOAHHLIN
anekTpuyeckmm Tok" /
Bcepoccuinckas
npoBepoyHas paboTa

Bubnnoteka LUOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTtega. MarHutHoe
nosne 3neKkTPUYeCcKoro Toka
MarHuTHoe none KaTyLKuK C
TOKOM

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0ac1d2

61

MpumeHeHne
9NEKTPOMarH1TOB B
TexHuke. JlabopaTopHas
paboTa "N3yyeHune
AENCTBMS MarHUTHOIo Nonsi
Ha NPOBOAHWK C TOKOM"

0.5

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0ac74a

62

onekTpoasuratenb
NMOCTOSIHHOrO TOKa.
Mcnonb3oBaHue
anekTpoasuratenen B
TEXHUYECKMX YCTPONCTBAX U
Ha TpaHcnopTe.
JlabopaTopHas paboTa
"KoHcTpyunpoBaHue u
n3yyeHue paboTbl
anekTpoasuratens”

Bubnnoteka LLOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTol ®apages. 3akoH



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

3NeKTPOMarHUTHoW
nHaykuun. Mpaewuno NeHua

64

QneKkTporeHepaTop.
Cnocobbl nony4vyeHns
SNEKTPUYECKOW SHEPTUMN.
OnNeKTpoCcTaHuun Ha
BO30OHOBSIEMbIX
NCTOYHMKAX 3HEpPrnm

65

MogroToBka K KOHTPOSNBHOW
paboTe no teme
"OnekTpuyeckme u
MarHuUTHbIE ABNeHns"

66

KoHTponbHas paboTta no
Teme "dnekTpuyeckue u
MarHuTHble siBreHns"

bubnuoteka LUIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIn ypok. PaboTa ¢
TekcTamu no Teme
"TennoBble aBneHusa"

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHbIn ypok. PaboTa ¢
TeKcTamMu no Teme
"MarHuTHble aBneHuga"

OBLUEE KONMYECTBO YACOB
Nno NnPOrPAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KITACC

Ne
n/n

Tema ypoka

KonunyecTtBo yacoB

KoHTponbHbIe

Bcero
paboTbl

MpakTuyeckue
paboTbl

DaTa
M3yyeHus

ANEeKTPOHHbIe
uncpoBblie
obpasoBaTenbHble

pecypchbl

MexaHun4yeckoe aBuKeHue.
MaTepunanbHasa Touka

Cucrema otcyera.
OTHOCUTENbHOCTb
MeXaHN4YEeCKOro ABMXEeHUs

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0ad474

PasHOMepHOe
NPAMONIMHENHOE ABUMXEHNE

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0ad19a

HepaBHOMepHOE
NPSIMOSIMHENHOE ABUXEHME.
CpeaHsasa n MrHoBeHHas
CKOPOCTb

MpsmonuHenHoe
paBHOYCKOpPEHHOE
OBWXeEHne. YcKkopeHune

BbubnuoTteka LUIOK
https://m.edsoo.ru/ff0ad8d4

CKOpOCTb NPAMOSIMHENHOIO
paBHOYCKOPEHHOIO
ABWxXeHns. ['padunk ckopocTn

JTabopaTopHas paboTta
"OnpegeneHne ycKkopeHus
Tena npv paBHOYCKOPEHHOM
ABWXXEHUM MO HaKITOHHOW
nnockoctn"

Bubnuoteka LLOK
https://m.edsoo.ru/ff0adb18



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

CBobogHoe nageHue Ten.

8 OnbiTbl Manunes
PaBHOMepHOEe aBmXeHue no
o | caorora copausmn Bunmorera LIOK
fWHeiiHas! U yrnosas https://m.edsoo.ru/ff0ae176
CKOPOCTU
10 LleHTpocTpemuTtenibHoe
yCKOp€eHue
11 MepBbii 3akOH HbloTOHA. Bbubnnoteka LLOK
BekTop cunbl https://m.edsoo.ru/ff0ae612
12 BTopon 3akoH HbloTOHa. Bbubnnoteka LLOK
PaBHogencTBytowas cuna https://m.edsoo.ru/ff0ae72a
13 TpeTui 3akoH HbloTOHa. Bbubnnoteka LLOK
Cynepnoauuna cun https://m.edsoo.ru/ff0ae982
14| npmenemms seronos EuGrmorala LIOK
HbtoToHa https://m.edsoo.ru/ff0aeb6c
Bbubnnoteka LLOK
15 Cuna ynpyroct. 3akoH yka https://m.edsljo.ru/fanecaZ
16 PelweHune 3agay no teme
«Cwnna ynpyroctum»
17| cOmpononome neomecH Burmorexa LIOK
APYKUHBI https://m.edsoo.ru/ff0aee28
BbubnuoTteka LUIOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 PeweHne 3agay no teme Bubnuoteka LLOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

«Cunna TpeHus»

https://m.edsoo.ru/ff0afa26

JTabopaTopHas paboTta

20 "OnpepeneHve Bubnuoteka LLOK
KoapdpmuneHTa TpeHus https://m.edsoo.ru/ff0af8be
cKonbXxeHns"

PeweHne 3agay no teme
21 "3aKkoHbl HbSTOHa. Cwvna Bubnmorexa LIOK
https://m.edsoo.ru/ff0afb8e
ynpyroctn. Cuna tpeHus"
Cuna TsXeCcTn 1 3aKoH

22 BCEMUPHOrO TArOTEHMS. Bbubnnoteka LLOK
YckopeHune csobogHoro https://m.edsoo.ru/ff0af044
nageHus
Ypok-koHbepeHUnA
"[BU>XeHne Ten BOKPYyr

23 rpaBUTALMOHHOIO LIEHTpPA
(ConHeyHas cucrema).
ranakTmkn"

PeweHne 3agay no teme
24 "Cuna TFI)KeC.:E'lI'M N 3aKOH Bubnworeka LIOK
" https://m.edsoo.ru/ff0af5f8
BCEMUPHOrO TArOTEHUS
MepBas kocMmuyeckasi
25 CKOppOCTb. HeBecomocCTb U Bubnmorexa LIOK
https://m.edsoo.ru/ff0af33c
neperpysku
PaBHoBecue maTepuanbHOW
TOoukKn. ABcontoTHO TBEpOOE
26 Teno. PaBHoBecne TBEpOOro Bubnuoteka LLOK

Tena ¢ 3aKpennéHHOW OCblo
BpaLLeHusi. MOMeHT cunbl.
LleHTp TakecTH

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

27

PaBHoBecre maTepuanbHOW
ToukKn. ABCcontoTHO TBEpOOE
Teno. PaBHoBecue TBEPOOro
Tena ¢ 3aKkpennéHHOW OCblo
BpaLieHna. MomMeHT cunbl.
LleHTp TakecTH

28

PeweHune 3agay no teme
"MomeHT cunebl. LleHTp
TaxkecTn"

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0b02b4

29

MogroToBka K KOHTPOSNbHOW
paboTe no teme
"MexaHun4eckoe OBUMKEeHMe.
B3anmopencteue ten"

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0b0408

30

KoHTponbHas paboTa no
Teme "MexaHun4yeckoe
aBwmxeHue. Bzanmopenctene
Ten"

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0b06ec

31

Mmnynbc Tena. Mmnynesc
cunbl. 3aKOH COXpaHeHUs
nMmnynbca. Ynpyroe un
Heynpyroe B3aMmogencremne

Bbubnnoteka LUIOK
https://m.edsoo.ru/ff0b07fa

32

PelweHune 3agay no teme
"3aKOH coxpaHeHus
nmnynesca"

Bbubnnoteka LUIOK
https://m.edsoo.ru/ff0b096¢c

33

YpOK-KOH(pepeHLms
"PeakTMBHOE OABWXEHME B
npupoae un TexHuke"

34

MexaHuyeckas paboTa u
MOLLIHOCTb

Bbubnuoteka LUOK
https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

35

PaboTa cunbl TSXKeCTH, CUnbl
yrnpyroctmn n Cuibl TPEHUA

Bubnuoteka LLOK
https://m.edsoo.ru/ffOb0db8

36

JTabopaTopHas paboTa
«OnpepgeneHue paboTbl
CUIbl TPEHUS NPU
paBHOMEPHOM OBWXEHUN
Tena rno ropusoHTasibHoOM
NMOBEPXHOCTU»

37

CBs3b aHeprum 1 paboTbl.
MoTeHumnanebHaa aHeprus

38

KuHeTndeckasa aHeprus.
Teopema 0 KUHETUYECKOM
3Hepruu

Bbubnnoteka LLOK
https://m.edsoo.ru/ffl0b0c32

39

3akoH COXpaHeHuna aHeprmn
B MeXaHunkKe

40

JTabopaTtopHas paboTa
«M3yyeHmne 3akoHa
COXPaHEeHUs 3HePrm»

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0b12fe

41

KonebaTtenbHoe ABMXEHME U
€ro XxapakTepucTukm

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0b1858

42

3aTtyxatowue konebaHuns.
BbIHYyXOeHHble KonebaHus.
Pe3oHaHC

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0b20f0

43

MaTtemaTunyecku u
NPY>XUHHBIA MasiTHUKK

44

Ypok-uccregosaHume
«3aBMcnMMOCTb Nepmoaa
KonebaHun OT KECTKOCTU

Bubnuoteka LLOK
https://m.edsoo.ru/ff0b197a



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
https://m.edsoo.ru/ff0b197a

NPY>XWUHbI N MacCCbl rpy3a»

45

MpeBpalleHne aHeprumn npu
MeXaHUYeCKUX korebaHusx

46

JTabopaTopHas paboTta
«OnpepneneHue 4acToTbl U1
nepuoga konebaHumn
NPY>XMHHOIO MasiTHUKa»

Bubnuoteka LLOK
https://m.edsoo.ru/ffOb1aec

47

JTabopaTopHas paboTta
«lNpoBepka He3aBMCUMOCTU
nepuoga konebaHum rpyaa,
MOABELLUEHHOTO K HUTU, OT
Macchbl rpy3a»

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0b197a

48

MexaHn4eckne BOJHbI.
CBonctBa MexaHN4YeCKnxX
BOJH. [1poaonbHble K
nonepeyHble BOSHbI

bubnuoteka LUIOK
https://m.edsoo.ru/ff0b21fe

49

Y pOK-KOH(hepeHLms
"MexaHun4yeckme BOmMHbI B
TBEPAOM Tene.
Cenicmmn4yeckme BOIHbI"

50

3Byk. PacnpocTtpaHeHue n
OoTpaXkeHue 3Byka

51

Ypok-nccnegosaHue
"HabniogeHne 3aBUCUMOCTH
BbICOTbI 3ByKa OT YacTOTbl"

52

'POMKOCTb 3BYyKa M BbiCOTa
TOHa. AKyCTUYECKUI
pe30HaHC



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

53

YpOK-KOH(pepeHLms
"YnbTpasByKk u HPPA3BYK B
npupoae n TexHuke"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0b23ca

54

MogroTtoBka K KOHTPOMNbHOW
paboTe no teme "3aKoHbl
coxpaHeHus. MexaHuyeckme
konebaHma n BonHbI"

Bubnnoteka LUOK
https://m.edsoo.ru/ff0b25f0

55

KoHTponbHas paboTa no
Teme "3aKkoHbl COXpaHEHWS.
MexaHunyeckne konebaHus u
BOJTHbI"

56

OrnekTpoMarHMTHoe norse.
OneKkTpoMarHUTHbIE BOSHbI

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0b2abe

57

CsoWcTtBa
3NEKTPOMArHUTHbIX BOJTH

58

Ypok-koHpepeHuus "LLkana
3MEKTPOMArHUTHbIX BOJH.
Mcnonb3oBaHue
3NEKTPOMAarHUTHbIX BOJTH
ars coToBon cBa3n"

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-nccnegosaHue
"N3y4yeHne CBOUCTB
3MEKTPOMArHUTHbIX BOSTH C
NOMOLLbKO MOBUBHOIO
TenedgoHa"

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0b2c6c

60

PelueHune 3agay Ha
onpegeneHne 4acTtoTbl 1
ATNVHbBI 3NEKTPOMAarHNTHOW
BOJHBbI



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

OrnekTpoMarHuTHas npupoaa
ceeTa. CKopoCTb cBeTa.
BonHoBble cBOMNCTBA cBeTa

Bubnnoteka LLOK
https://m.edsoo.ru/ff0b31d0

62

NcTouHnkn ceeTa.
MpsmonuHenHoe
pacnpocTpaHeHue cBeTa.
3atmeHus ConHua u JyHbl

Bubnnoteka LUOK
https://m.edsoo.ru/ff0b3658

63

3aKOH oTpaXkeHusi cBeTa.
3epkana. PelwweHune 3agay Ha
NpUMeHeHne 3akoHa
OoTpa)keHus ceeTa

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0b38c4

64

MpenomMmneHue ceeTta. 3akoH
npenomneHns ceeTa

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0b3aea

65

lMNonHoe BHyTpeHHee
oTpaxeHue ceeTa.
Mcnonb3oBaHne NomnHoro
BHYTPEHHEr0 OTPaXXeHUs B
ONTUYECKMX CBETOBOAAX

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0b3c5c

66

JTabopaTtopHas paboTa
"ccnepoBaHue
3aBMCUMOCTU yrna
NpenoMIieHNsi CBETOBOIO
ny4ya oT yrna nageHus Ha
rpaHuue "Bosgyx-crtekno™

67

YpOK-KOH(pepeHLms
"cnonb3oBaHWe NOSHOro
BHYTPEHHEro oTpaXXeHus:
CBEeTOoBObl,
ONTUKOBOJIOKOHHAasA CBA3b"



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

JInHsbl. OnTudeckaqa cuna

Bubnnoteka LUOK

68 NNH3bI https://m.edsoo.ru/ff0b3f2c

69 [MocTpoeHne nsobpaxeHui B Bubnnoteka LUOK
NNH3ax https://m.edsoo.ru/ff0b444a
JTabopaTopHas paboTta

70 "OnpepgeneHne pokycHoro Bubnunoteka LLOK
PacCTOSAHMSA U ONTUYECKOM https://m.edsoo.ru/ff0b4206
cunbl cobupatoLen nnH3bl"

71 Ygs;(ml:o:c(l*::: i:I:iZZBble Bubnmorexa LIOK

https://m.edsoo.ru/ff0cOa7e
npuéopbl"

79 'na3s kak onTuyeckas Bbubnnoteka LLOK
cuctema. 3peHue https://m.edsoo.ru/ff0b4684
Ypok-koHbepeHUnA

73 "[edekTbl 3peHns. Kak
COXpaHuTb 3peHune”

PasnoxeHune 6enoro ceeta B

74 cnektp. OnbITbl HolOTOHA. Bubnnoteka LLOK
CnoxeHune cnekTparnbHbIX https://m.edsoo.ru/ff0cOf4c
uBeToB. [lucnepcusa ceeta
JTabopaTtopHas paboTa
"OnbITbl NO Pa3noXeHUo
©enoro ceeTa B CNEKTP 1

75 BOCMpPUATUIO LiBETA ° Bubnnorexa LIOK

https://m.edsoo.ru/ff0cO0e2a
npeamMeToB Npu UX
HabnogeHun yepes
useTtoBble puUnbTpbLI”
76 Ypok-npakTnkym "BonHoBble



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

CBOWCTBa cBeTa: gucnepcus,
MHTEepdepeHUUns 1
andpakuyms”

OnbITbl Pe3epdopana u

Bubnnoteka LULOK

" nnaHeTapHasa Mmogenb atoma https://m.edsoo.ru/ff0c12a8
78 MocTtynaTbl Bopa. Mogensb
atoma bopa
McnyckaHne 1 norn HU
79 c:eTy: aaTOMeOM. I?Ba::f. ) Bubnmotexa LIOK
y https://m.edsoo.ru/ff0c144c
JInHenyaTble cnekTpbl
YPOK-NpakTnUKym
80 "I-Ta6nr§ueHmeycneKTpOB Bubmmoreka LIOK
Y https://m.edsoo.ru/ff0c1550
ncnycKkaHus
81 PaguoakTtmBHOCTb 1 €€ Buabl Bubmmorexka LIOK
https://m.edsoo.ru/ff0c1672
80 CTpoeHune aToMHOro sigpa. Bbubnnoteka LLIOK
HyknoHHast mogensb https://m.edsoo.ru/ff0c18ac
83 PagnoakTmnBHble Bbubnnoteka LIOK
npespaLleHus. sotonbl https://m.edsoo.ru/ff0c1a14
PeweHune 3agay no teme:
84 “Panmoammible Bubnuoteka LIOK
. https://m.edsoo.ru/ff0c1b4a
npeBpaLeHus
85 Mepnopg nonypacnaga
Ypok-koHpepeHUna
86 "PagnoakTtnBHble N3nyyeHus Bubnuoteka LIOK
B Nnpupoae, MmeanumHe, https://m.edsoo.ru/ff0c2126
TexHuke"
87 AnepHble peakumn. 3aKkoHbI Bubnuoteka LLOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

COXpaHeHunsa 3apaaoBoro n
MacCCOBOIro 4ynceri

https://m.edsoo.ru/ff0c1c58

88

3Heprus cBs3n aTOMHbIX
sanep. CBsA3b Macchbl 1
3Heprum

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c1d7a

89

PelueHnune 3agady no teme
"HAnepHble peakyumn”

90

Peakuuu cuHTesa u geneHus
aaep. ICTOYHMKM aHeprum
ConHua v 3B€3[

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHbepeHUnA
"HApoepHas aHepreTuka.
[encTeusa pagmoakTUBHbIX
N3ry4YeHNin Ha X1Bble
opraHusmb!"

92

MogroToBka K KOHTPOMNbHOW
paboTe no teme
"OneKTpoMarHMTHoe norse.
ONeKTpoMarHUTHbIE BOSTHbI.
KBaHTOBbIE SABNEHUSA"

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0c223e

93

KoHTponbHas paboTa no
Teme "OnekTpoMarHnuTHoe
none. ONeKTpoOMarHUTHbIE
BOJSHbl. KBaHTOBbIE SiBNEHNA"

94

MoBTOpEHMe, 06obLLEHNE.
JTabopaTopHble paboTbl No
Kypcy "Bsanmopencreue
Ten"

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

MoBTOpEHMe, 0600LLIEHNE.
PelueHne pacyeTHbIX K

Bubnnoteka LLOK

9 KayeCTBEHHbIX 3a4ay no https://m.edsoo.ru/ff0c2572
Teme "Tennosble npouecchl”
MoBTOpEHMe, 0600LLEHNE.
PelueHne pacyeTHbIX K
96 KaquTBeHFl)-lblx 3ajad no Bubnmoreka LIOK
https://m.edsoo.ru/ff0c2a22
Teme "KI[ TennoBbIx
asuratenen”
lMoBTOpeHMe, 0b6obLLEHNE.
PelueHne pacyeTHbIX K
97 Ka‘-IeCTBeHFI)-lbIX 3agad no Bubnvoreka LIOK
. https://m.edsoo.ru/ff0c2b30
Teme "KINMa
3M1eKTPOYCTaHOBOK"
MNoBTOpeHne, o6obLLieHne.
98 J'Ia6op2Toprle pa6Llj)Tb| no Bubnwmoreka LIOK
Y " https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBble ABfEHUSA
MoBTOpEeHne, 06obLLieHNe.
99 Pabota ¢ Tekctamm no Teme Bbubnnoteka LUIOK
"3aKOHbl COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"
MoBTOpPEHNE, 0606LLIEHNE.
100 Pa60Tz c TeI;CTaMVIu-IILIO Teme Bubnmoreka LIOK
https://m.edsoo.ru/ff0c2e82
"KonebaHus v BonHbI"
MoBTOpEHMe, 06obLLEHNE.
101 Pa60TZ c TeKCTaMVIu-IllIO Teme Bubnmoreka LIOK
" Y https://m.edsoo.ru/ff0c3044
CBeTOBblE ABMNEHUSA
102 MoBTOpeHne, 06obLieHne.

PaboTa c TekcTtamu no Teme



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

"KBaHTOBas 1 aaepHas
dunamka"

OBLUEE KONMYECTBO YACOB
Mo NPOrPAMME

102

27







NPOBEPAEMbIE MPEAMETHbIE PE3YJIbTATbl OCBOEHUA OCHOBHOW
OBPA3O0OBATEJIbHOM NPOMPAMMbI OCHOBHOIO OBLLEFO OGPA30BAHUA

Koa
npoBepsieMoro
pe3ynbTaTta

7 KNNACC

NMpoBepsieMble npegMeTHbIe pe3yfbTaTbl OCBOEHUA
OCHOBHOM ob6pa3oBaTenbHOM NPOorpamMmbl OCHOBHOIO
obLero o6pasoBaHus

1.1

ncnoJjib3oBaTtb N3y4YEeHHbIE NMOHATUA

1.2

pasnnyaTtb ABJ1EHNA NO ONMCAHUID NX XapaKTepHbIX CBOWCTB U
Ha OCHOBE OnbITOB, AEMOHCTPUPYHOLLNX OaHHOE (*)I/ISI/I‘-IGCKOG

ABrieHne

1.3

pacno3HaBaTb NPOsiBNEHNEe N3y4YeHHbIX (PU3NYECKUX SBIIEHUN
B OKpyXarLwemM mMupe, B TOM yucrie puandeckue sBneHus B
npypode, Npy 3TOM MEepPeBOAUTb MPAKTUYECKYHD 3ajady B
y4yebHylo, BblOenATb CyLleCTBEHHble CBOMCTBA (NPU3HaKK)

PU3NYECKMX ABIIEHNN

1.4

1.5

onucbiBaTb M3y4YeHHble CBOMCTBA Ten UM dusnyeckne
SIBMNEHMUS, UCMONb3ys PU3NYECKME BENUYMHBI, NPU ONUCaAHUU
NpaBuMbHO TPaKTOBaTb (PU3NYECKMIA CMbICIT UCMOMb3YEMbIX
BEMUYMH, X 00603HaYEHUS U eauHNLbI PU3NYECKUX BENNYUH,
HaxoauTb OpPMynbl, CBSA3blBalOWIME AaHHYH (U3NYECKYH
BEMWYMHY C OPYIMMM  BENVMYMHaMW, CTPOUTb  rpadhuku
N3y4YeHHbIX 3aBUCUMOCTEN (PUNYECKNX BEMNYMH

XapakTepusoBaTb CBOWCTBa Ten, (U3NYeckue SBNeHus Wu
MPOLLECChI, UCMOMb3ys M3y4YeHHbIe 3aKOHbI, MNPV 3TOM AdaBaTb
CIMOBECHYI0 (DOPMYINMPOBKY 3aKoHa W 3anucbiBaTb €ro

MaTeMaTn4yeCcKoe BblpaKeHune

1.6

00BACHATL hun3ndeckne siBNeHNs, NPoLeCChl N CBOUCTBA Ten,
B TOM 4YUCle W B KOHTEKCTE CuUTyauumn npakTUKo-
OPUEHTMPOBAHHOIO  Xapaktepa:. BbIABMATb  NPUYMHHO-
CNeacTBeHHble CBsA3W, CTpouTb o0b6bdAcHeHne u3 1 — 2
Nnornyeckux Lwaros ¢ onopon Ha 1 — 2 M3y4yeHHbIX CBONCTBA
domsnyeckmx SABIEHUN, bn3anyeckmnx 3aKkoHa nnm

3aKOHOMEPHOCTU

1.7

pewaTtb pacyéTHble 3agaum B 1 — 2 OenCTBUA, UCNOMb3yH




1.8

3aKOHbl U hbopMyribl, CBA3bIBalOLWME DU3NYECKME BENNYUHBI
Ha OCHOBe aHanusa YCroBWsi 3afauyu 3anucbiBaTb KpaTkoe
ycnosue, NOACTaBNATb U3NYeckme BennUMHbl B OpMYynbl U
NPoOBOAMTb  pPacyéTbl, HaxoOWTb CMpaBOYHble [AaHHble,
HeobOxoaumble  Ons peLleHns 3agavy, oueHnBaTb

pearimcTtn4HOCTb I'IOJ'Iy‘-IeHHOIZ CbVISI/I‘-IGCKOVI BEJINYUHbI

pacrno3HaBaTb NpPOGMeMbl, KOTOPble MOXHO peLlunTb Mpu
noMoLM p13NYeckMx MeTOLOoB, B OMUCaAHWM WUCCredoBaHUS
BblAENsTb  MpoBepsieMoe  npeanosrioxeHve  (rmnotesy),
pasnuyaTb M UWHTEPNpeTUpoBaTb MNONYYEHHbIN pe3ynbTarT,
HaxoAuTb OWWOKM B Xxode onblTa, AenaTb BbIBOAbI MO €ro

pesynbTatam

1.9

NPOBOAUTL OMbITbl MO HABNOOEHUIO (PUBNYECKUX SBIIEHUN
nnu dP13nYecKkmx CBOWCTB Ten: dopmynmnpoBaTtb
npoBepsieMble NpPeanonoXxeHnsa, cobupaTtb YCTaAHOBKY U3
npegnoXxeHHoro obopyaoBaHUs, 3anucbiBaTb X0 OnbiTa U

chopmynmpoBaTh BbIBOAbI

1.10

1.11

1.12

BbIMOMHATL  MPsSIMblE  U3MEPEHUA C  WUCMOSb30BaHMEM
aHanoroBbIX U UMAPOBLIX NPUOOPOB, 3anucbiBaTb NOKa3aHUSA
npubopoB C Y4ETOM 3agaHHOW abCOMTHOM MNOrpPEeLIHOCTU

n3mMepeHni

NPOBOAUTL UCCNedoBaHUE 3aBUCMMOCTU OOHOM (PU3NYECKON
BENMMYUHBI OT APYron C UCNOSb30BaHNEM MPSAMbIX N3MEPEHUN,
yyacTBoBaTb B MNfaHMpoBaHUM y4ebHOro uccrnenoBaHus,
cobupaTb YCTaAHOBKY W BbIMOMHATE M3MEPEHUs, crnenys
npeanoXXeHHoMy nnay, dumkcmpoBaTtb pesynbTarhbl
NOSTlYYEHHOW 3aBUCUMOCTU (U3NYECKMX BENUYMH B BUAe
npeanoXeHHbIX Tabnuy 1 rpadukoB, AenaTb BbIBOAbI MO
pesynbTaTtam uccrnegoBaHus

npoBoAnNTb KOCBEHHbLIE W3MEPEHUA (bI/I3I/ILIeCKI/IX BEeJTINYUH,
cneny4q I'Ipe,El,J'IO)KeHHOIZ MHCTPYKUMN. NPU  BbINOJIHEHUN
|/|3MepeHI/1I‘/'1 CO6I/IpaTb AKCNepnMeHTalibHyr0 YCTaHOBKY U

BbIYNCNATb 3HAYEHME NCKOMOW BENUYMHbI

1.13

cobniogatb npaeuna TEXHUKM GesonacHocTu npu paboTe c
nabopaTtopHbiM 060pyaOBaHMEM




1.14

1.15

yKasblBaTb NPUHLUMUNBI OEACTBUA NPUOOPOB M TEXHUYECKMX
YCTPOWCTB, XapakTtepusoBaTtb NPUHLMNBI AencTeng
N3y4YeHHbIX NPUBOPOB U TEXHUYECKUX YCTPOWUCTB C MOMOLLbIO
MX OMUCaHWUA, UCMOSb3Ys 3HaHUS O CBOMCTBAX (PU3NYECKMX
ABMEHMA N Heobxogumble  (PU3NYECKME  3aKOHbl WU
3aKOHOMEPHOCTU

NpUBOAUTL NPUMeEpPbI (HaxoauTb MHGOPMaLMIO O nNpumMepax)
NPaKkTUYEeCKOro  MUCNonb30BaHUs  (OU3NYECKUX 3HaHUW B
NOBCEOHEBHOM XM3HWM Ans obecneyeHns 6e3onacHOCTU Mpu
obpalueHnn ¢ npubopamm N TEXHUYECKMMMU YCTPONCTBaAMMW,
COXpaHeHus1 300poBbs U COBSIIOAEHNA HOPM 3KOMOrMYeCcKoro
noBeaEeHNs B OKpYy>KatoLlen cpee

1.16

1.17

1.18

OCyLeCcTBNATb OTOOP MWCTOYHMKOB WHOpMauuMM B CeTU
MHTepHeT B COOTBETCTBUM C 33a4aHHbIM  MOWUCKOBbLIM
3anpocoM, Ha OCHOBE WMEKLWMXCA 3HaAHUA WU NYTEM
CpaBHEHNA PasfIMYHbIX UCTOYHUKOB BbIAENATH MHOPMaLUMIO,
KoTopas SBNAeTCA NpOTMBOPEYMBOM UMM  MOXeT ObITb
He4OoCTOBEPHOM

MCNonb30oBaTb  NPW  BbIMOMHEHUM  y4ebHbIX  3agaHui
Hay4YHOMNOMYNAPHYD nuTepaTypy (OU3MYECKOro coepXKaHus,
CnpaBoYHble MaTepuarnbl, pecypcbl ceTu VHTepHeT, BnageTb
npuémamy  KOHCMEeKTMPOBaHWsi TeKkcTa, npeobpasoBaHus

MHOpPMaLUUKN U3 OAHOWN 3HAKOBOW CUCTEMbI B APYryHO

co3gaBaTb COOCTBEHHbIE KpaTKMe MUCbMEHHbIE U YCTHbIE
coobLleHnss Ha ocHoBe 2 — 3 WCTOYHUKOB WHpopmaumm
dmsnyeckoro copgepxaHus, B ToM 4ucne nybnuyHo genatb
KpaTkne coobLieHnsa o pesyrnbTaTax MNPOEKTOB UMN yYeBHbIX
nccnegoBaHun, nNpu 3TOM  FPAMOTHO  MCMOSIb30BaTb
N3YYEHHbIN NOHATUNHBLIN annapart Kypca PU3nKN,
COMpPOBOXAaTb BbICTYMeHne npeseHTaumemn

1.19

NPy BbINOMHEHUN YYeOHbIX MPOEKTOB U  UCcCregoBaHuWN
pacnpegensTb 06s3aHHOCTM B rpynne B COOTBETCTBUM C
nocTaBneHHbIMM 3aga4aMu, crneauTb 3a BbINONIHEHWEM MaHa
OEeACTBUIN, afeKkBaTHO OLeHMBaTb COOGCTBEHHbIN BKMNag B

OEeATENNbHOCTb  rpynnbl, BbICTpamMBaTtb KOMMYHUKaTUBHOE




Kon
npoBepsieMoro
pesynbTaTa

B3anmMmogencraeue, y4nTbiBaAd MHEHNE OKpYyXatoLLnX

8 KI1ACC

NMpoBepsieMble npeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM Obpa3oBaTesibHOW NporpaMmmMbl OCHOBHOIO
o6Lero o6pasoBaHus

1.1

MCnosmnb3oBaTb NMOHATUA

1.2

pasnnyaTb ABJ1EHNA NO ONMCAHUID NX XapaKTepPHbIX CBOWCTB U
Ha OCHOBE OnbITOB, AEMOHCTPUPYHOLLNX OaHHOE (*)I/ISI/I‘-IGCKOG

ABrieHne

1.3

pacno3HaBaTb NPOsiBNEHNEe N3y4YeHHbIX PU3NYECKUX SBIIEHUN
B OKpyXarLwemM Mmupe, B TOM yucrie puandeckme sBneHus B
npypoade, Npy 3TOM MEepPeBOAUTb MPAKTUYECKYH 3ajady B
y4yebHylo, BblOenATb CyLleCTBEHHble CBOMCTBa (NPU3HaKK)

PU3NYECKUX ABIIEHUN

1.4

ONMuUCbiBaTb U3YyYeHHble CBOWCTBA Ten U du3ndeckme
ABMIEHUS, UCNOMb3yst PU3MYECKne BeNUYMHbI, NPU ONMCaHuK
NpaBuUMbHO TPaKTOBaTb (PU3MYECKUN CMbICIT MUCMOMb3YeMbIX
BENUYNH, 0BO3HAYeHUs U eanHULbI PUNYECKUX BENUYNH,
HaxoouTb POpMyIibl, CBA3bIBalOLWME AaHHY (PU3NYECKYHO
BENMUYMHY C OpYyrMMM  Benu4MHamu, CTpOUTb  rpadukm

N3YYEHHbIX 3aBUCUMOCTEN (PUINYECKNX BENMNYNH

1.5

XapakTepusoBaTb CBOWCTBa Ten, (U3NYeckue SBNeHus Wu
MPOLLECChI, UCMOMb3ys M3y4YeHHbIe 3aKOHbI, MNPV 3TOM AdaBaTb
CIMOBECHYI0 (DOPMYINMPOBKY 3aKoHa W 3anucbiBaTb €ro

MaTeMaTn4yeCcKoe Bblpa>KeHune

1.6

1.7

00BbACHATL PM3MYECKMe MNpPOLECChl M CBOMCTBA Ten, B TOM
4yucne M B KOHTEKCTE CUTyauuUn NPakTUKO-OPUEHTUPOBAHHOIO
Xapaktepa: BbIsiBNATb  NPUYMHHO-CNELCTBEHHbIE  CBSA3W,
CTPOUTb 0OBACHEHME U3 1 — 2 NIOTNYECKMX LLIAroB C NOMOLLbHO
1 — 2 W3y4eHHbIX CBOWCTBA (PU3INYECKNX HABMNEHUN,
dM3NYECKMX 3aKOHA NN 3aKOHOMEPHOCTU

pewaTtb paC‘-IéTHbIe 3agaum B 2 — 3 Oencreus, ncnosb3ys

3aKOHbl " (*)OpMyJ'IbI, cBA3biBawoLne (ZbI/ISI/I‘-IGCKVIe BeJTINMYNHbI:




Ha OCHOBEe aHanusa YCrnoBWsi 3afauu 3anucbiBaTb KpaTkoe
yCrioBMe, BbISIBNSATb HEAOCTATOK [AaHHbIX ANS  pelleHust
3ajaun, BblOMpaTb 3akoHbl U hopmyrnbl, HeOOXoAMMblE Ans
€€ pelleHusi, NPOBOANTb PacyéTbl U CpaBHUBATL MONyYEHHOE

3Ha4veHne CbVI3VI'~‘IeCKOI7I BeJIM4nHbl C NU3BECTHbIMU OAaHHbLIMA

1.8

pacrno3HaBaTb NpPOOGMemMbl, KOTOpPble MOXHO pelunTb npu
noMowM  (PU3MYECKMX METOAOB, MCMOMb3ys  OnucaHue
nccneaoBaHvs, BbIOENSTb MpoBepseMoe NpeanonoxeHue,
oueHMBaTb npaBunbHOCTb nopsiaka npoBeAeHus

nccnegoBaHus, enaTtb BbiBOAbI

1.9

NPOBOAUTL OMbITbl MO HABNOOEHUIO (PUBNYECKUX SBIIEHUN
nnu do13nYecKkmx CBOWCTB Ten: dopmynmnpoBaTtb
npoBepsieMble NpeanonoxeHnsa, cobupatb YCTaHOBKY U3
npegnoXxeHHoro obopyaoBaHUs, ONUCbIBaTb XO4 oOnbiTa U

chopmynmpoBaTh BbIBOAbI

1.10

1.1

BbINOSIHATL  MpPsIMble  U3MEPEHUA C  UCMOSb30BaHUEM
aHanorosbIx NpPUMOOPOB M [ATYMKOB (PUINYECKUX BENUYUH,
CpaBHMBaTb pe3ynbTaTbl MU3MEPEHWW C YYETOM 3aLaHHOW
abconTHOM NOrpeLHOCT

NPOBOAUTL UCCedoBaHUE 3aBUCMMOCTU OOHOM (PU3NYECKON
BENMMYUHBI OT APYron C UCMNOSIb30BaHNEM MPAMbIX N3MEPEHWUN:
nnaHMpoBaTb UCCnegoBaHue, cobupaTb  YCTAHOBKY U
BbIMOMNHATL UW3MEPEeHUs, criegys npearoXeHHoOMYy nnaHy,
dukcmpoBaTtb pesynbTaTbl MNOyYEHHON 3aBMCUMOCTU B BMAE
Tabnuy wn rpadukoB, Aenatb BbIBOALI MO pesynbTartam

nccnegoBaHnAa

1.12

1.13

npoBoAgNUTb KOCBEHHble W3MepeHnd (bI/I3VI‘-IeCKI/IX BEeINMNYUNH:
nnaHmMpoBaTb U3IMEPEHUA, CO6I/IpaTb SKCNepnMeHTalibHYyHO
YCTaHOBKY, cnenys I'Ipe,EI,J'IO)KeHHOIZ MHCTPYKUMUN, N BbIMUCIIATb
3Ha4yeHne BeriM4nHbI

cobnogatb npaBuna TexXHUKU BGe3onacHocTu npu pa60Te C

nabopatopHbiM 060pyaoBaHMEM

1.14

XapakTepu3oBaTb NPUHLUMMbI AEACTBUS U3YYEHHbIX Npubopos
M TEXHUYECKUX YCTPOMCTB C OMOpPOA Ha WX ONUcaHus,

MCMonb3ya 3HaHUA O CBOWCTBAX (OU3NYECKUX SBNEHUN U




HeobxoanmMble n3nYecKkne 3aKOHOMEPHOCTH

1.15

1.16

pacnosHaBaTb MPOCTble  TEXHUYeCcKne YCTpoucTBa MU
nameputenbHble MpuMbopbl MO CXemMaM U  CXeMaTU4YHbIM
PUCYHKaM, COCTaBNATb CXeMbl 3NEeKTpPUYeckux Luenen c
nocrnegoBaTesnibHbiM M NapannefibHbiM  CoeAMHEHUEM
9N1eMEHTOB, pasnuyas YCroBHble 0DO3HaYeHUs 3NeMeHTOoB
3NEKTpUYECKMX Lienemn

NpMBOANTL NPUMEPbI (HAXOAUTb MHAOPMALMIO O NpuMepax)
NPaKkTUYEeCKOro  MCNosnb30BaHUs  (OU3NYECKUX 3HAHUW B
NOBCEOHEBHOM XM3HWM Ans obecneyeHns 6e3onacHOCTU Mpu
obpalueHnn ¢ npubopamm N TEXHUYECKMMMU YCTPONCTBaAMMW,
COXpaHeHUs1 300pOBbS M COBMOAEHNST HOPM 3KONOMMYECKOro

noBeLEeHNs B OKpYyXKatoLlen cpee

1.17

OCYLLEeCTBNATb Nownck NHdopMaLnK domsnyeckoro
cogepxaHns B ceTu VIHTepHeT, Ha OCHOBE WMEILNXCH
3HAHUN N NYTEM CpPaBHEHWUA AOMOMHUTENbHbIX UCTOYHUKOB
BbIAENATb MHOPMaLUIO, KOTOpas ABMSETCA NPOTUBOPEYMBOM

NN MOXeT OblTb HEQOCTOBEPHOM

1.18

1.19

1.20

MCMNONb30BaTb MPWU BbIMNOMHEHUM YYEOHbIX 3a4aHUIn Hay4YHO-
NONynsipHyto  nuTepatypy  U3MYECKOro  coAepXkaHus,
CnpaBoYHble MaTepuarnbl, pecypcbl ceTu VHTepHeT; BnageTb
npuémamy KOHCMEeKTMPOBaHWsi TekcTa, npeobpasoBaHus

MHOpPMaLUUKN U3 OAHOW 3HAKOBOW CUCTEMbI B APYryHO

cos3gaBaTb COOCTBEHHbIE MUCbMEHHbIE W KpaTKMe YCTHble
coobuweHuns, obobwas unHhpopmMaumM N3  HECKOSbKUX
UCTOYHUKOB (PU3NYECKOro codep)XaHus, B TOM 4ucne
nyébnnyHo npeacTaBnAaTb  pe3ynbTaTbl  MPOEKTHOW  UNn
nccrnenoBaTenibCKONM  OEeATeNbHOCTU, NpU 3TOM PaMOTHO
NCMNOSMb30BaTb M3YyYEHHbIW MOHATUMHBIA  annapaTt Kypca
dun3nKKn, CoNpoBOXAaTb BbICTYMMEHNE Npe3eHTaumemn

Npyv BbINOMHEHMM YYEOHbIX MPOEKTOB W  MCCReaoBaHUN
dun3myecknx npoueccoB pacnpegensatb 00s3aHHOCTM B
rpynne B COOTBETCTBUM C MOCTaBMEHHbIMM 3adayamu,
cneguTb 3a BbINOJIHEHNEM nraHa  OENCTBUiA n

KOPPEeKTMpOBaTb €ro, aJeKkBaTHO OLeHMBaTb COOCTBEHHbIN




Kon
npoBepsieMoro
pesynbTaTa

BKNnag B OeATesIbHOCTb rpynnbl, BbICTPanBaTb
KOMMYHUKaTUBHOE B3auMMoOeNcTBume, npo4aB/iAd FOTOBHOCTb

paspeLuaTtb KOHIIUKTbI

9 KIACC

NMpoBepsieMble npeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM Obpa3oBaTesibHOW NporpamMmmMbl OCHOBHOIO
obLero o6pasoBaHus

1.1

ncnoJjib3oBatb N3y4YEeHHbIE NMOHATUA

1.2

pasnnyaTtb ABJ1EHNA NO ONMCAHUID NX XapaKTepHbIX CBOWCTB 1"
Ha OCHOBE OnbITOB, AEMOHCTPUPYHOLLNX OaHHOE (*)I/ISI/I‘-IGCKOG

ABrieHne

1.3

pacnosHaBaTb NPOsiBNEHNEe N3y4YeHHbIX PU3NYECKUX SBIIEHUN
B OKpyXarLwemM mMupe, B TOM yucrie puandeckue sBneHus B
npypode, Npy 3TOM MEepPeBOAUTb MPAKTUYECKYHD 3ajady B
y4yebHylo, BblOenATb CyLleCTBEHHble CBOMCTBA (NPU3HaKK)

PU3NYECKUX ABIIEHUN

1.4

OnnCbiBaTb UM3YYEHHble CBOWCTBA Ten U dum3ndeckme
ABIIEHUS, UCNOMb3ys PU3MYECKUe BeNUYMHBI, NPU ONMMCaHuK
NpaBuUMbHO TPaKTOBaTb (PU3MYECKUN CMbICIT MUCMOMb3YeMbIX
BENMMYNH, O0BO3HAYeHUs U eanHULbI PUNYECKUX BENUYNH,
HaxoouTb (POpMyIibl, CBA3bIBalOLWME AaHHY (PU3NYECKYHO
BENMUYMHY C OpYrMMM  BennyMHamu, CTPpOUTb  rpaduvkm

N3YYEHHbIX 3aBUCUMOCTEN (PUINYECKNX BENMNYNH

1.5

XapakTepusoBaTb CBOWCTBa Ten, (U3NYeckue SBNeHus Wu
MPOLIECCbI, UCMOMb3ysl U3yYEHHbIE 3aKOHbI, MPU 3TOM AaBaTb
CINOBECHYI0 (DOPMYINMPOBKY 3aKOHa W 3anucbiBaTb €ro

MaTeMaTn4eCcKoe BblpaKeHune

1.6

00bSACHATL PM3MYECKMe MNpPOLECChl U CBOMCTBA Ten, B TOM
4yucne M B KOHTEKCTE CUTyauuin NPakTUKO-OPUEHTUPOBAHHOIO
Xapaktepa: BbIsiBNATb  NPUYMHHO-CNELCTBEHHbIE  CBSA3W,
CTPOUTb 0OBACHEHME U3 2 — 3 NIOTNYECKUX LLIAroB C NOMOLLbHO
2 — 3 WN3y4YeHHbIX CBOMCTBaA ((PU3NYECKNX HABNEHUN,

hU3MYECKMX 3aKOHA UM 3aKOHOMEPHOCTH




1.7

1.8

pewaTb pacyéTHble 3agauun (onuparowmecs Ha cuctemy m3 2
— 3 ypaBHeHUW), WUCNonb3ys 3akoHbl W  dOpPMyIbl,
cBsA3blBalOWNE PU3NYECKNe BENNYMHbLI: Ha OCHOBE aHanusa
yCrnoBus 3afiayv 3anucbiBaTb KpaTKOe YCMoBUe, BbISBMATb
HeJocTawowue nnu n3bbliTOYHbIE AaHHble, BbibUpaTh 3aKOHbI
n dopmMynbl, Heobxoaumble ANA peweHus, NpoBOAUTb
pacyétbl W oOueHuBaTb pPeanUCTUYHOCTb  MOMYy4YEeHHOro

3Ha4YeHNs1 PU3NYECKON BESNTUYMHDI

pacno3HaBaTb I'IpO6J'IeMbI, KOTOpbleE MOXHO pewnTb TMpUu
nomoLin C*)VI3I/I‘-IeCKVIX MeToadoB, ncnosnb3y4 onmncaHue
nccriegoBaHnA, BblOeNATb npoBepdAemMoe npeanosioxXeHne,
oueHnBaTb npaBUIibHOCTb nopanka npoeeneHunsA
nccriegoBaHng, aenartb BbIBObl, MHTEpnpeTnpoBaTb

pe3ynbTaTbl HAONOAEHWI 1 ONbITOB

1.9

NPOBOANTbL OMbITbl MO HaGMAEHUIO (PUINYECKUX ABMEHUN
nnn OU3MYECKUX CBOWCTB TeN: CaMOCTOSTENbHO cobupaTtb
YCTaHOBKY M3  u3bblToyHOro Habopa obopyaoBaHus,
onucblBaTb Xo4 OnbiTa M ero pesynbTaTbl, popmynmMpoBaTb

BbIBOAbl

1.10

1.1

1.12

NPOBOANTL NMPU HEOBXOOAMMOCTU CEPUIO NMPAMbIX U3MEPEHUN,
onpefensini  cpegHee 3Ha4YeHMEe U3MEPSIEMOWN  BENUYUHBI
(dbokycHoe paccTosiHue cobuparoLen nmMH3bl), 060CHOBLIBaTL

BbI6Op crnocoba namepeHus (M3ameputensHoro npnbopa)

NpPoBOAUTL  MUCCNegoBaHMe  3aBUCUMOCTEN  OU3NYECKUX
BESIMYMH C  UCNOSMb3OBAHWEM  MPSMbIX  U3MEPEHUN:
nnaHMpoBaTb MUCCNeoBaHME, CaMOCTOSATENbHO cobupaTb
YCTaHOBKY, domkcupoBaTtb pesynbTathbl NosTly4eHHoMn
3aBMCUMOCTU  (PM3MYECKMX BENMUUMH B Buae Tabnuum
rpadukoB, AenaTtb BbIBOAbI NO pe3ynbTatam UccregoBaHus

NPOBOAUTb KOCBEHHble U3MEpPeHUsT (DUNYECKUX BENUYUH:
NNaHUpoBaTb W3MepeHusl, cobupaTb SKCNEPUMEHTANbHYHO
YCTaHOBKY W BbIMOMHATb U3MEpPEHUs, crieays npeasioKeHHowm
NHCTPYKLNK, BbIYMCNSATb  3HAYeHue BEJTUYMHbI 7
aHanMa3npoBaTb MONy4YeHHble pe3ynbTaThl C Y4ETOM 3a4aHHOW

NOrpeLuHOCT n3MepeHum




1.13

1.14

cobnogatb npaBuna TexXHUKM GesonacHocTu npu paboTte ¢
nabopaTtopHbiM 060pyaoBaHMEM

pasnuyaTb OCHOBHblE MPU3HAKU U3YYEHHbIX U3NYECKUX
MoAenen: martepuanbHasi Touka, abcontoTHO TBEPAOE Tero,
TOYEYHbIN UCTOYHUK CBeTa, Sy, TOHKas NMH3a, nnaHeTapHas

mMoJesib atoMa, HYKInoHHasd Mmoaesib atToOMHOIo aapa

1.15

1.16

1.17

1.18

1.19

1.20

XapakTepu3oBaTb NPUHLMNbI AEACTBUS U3YYEHHbIX NPUBOpPOoB
N TEeXHUYECKUX YCTPONUCTB C OMOPON Ha WX ONUcaHus,
NCMNOSb3yd 3HaHMA O CBOWCTBAX (PU3NYECKUX SBMEHUN W
HeobxoauMble pusnyeckne 3aKOHOMEPHOCTU

MCNOMb30BaTb CXEMbl U CXEMaTWUYHbIE PUCYHKN M3YYEHHbIX
TEXHUYECKMX YCTPOWCTB, W3MEPUTENbHbLIX MpPUOOPOB U
TEXHOMOrMYeCkMX MNpoLeccoB NpU  pelieHun  yy4ebHo-
NPakTUYEeCKNX 3afad, ONTUYECKME CXEMbl ONA MOCTPOEHMS
n3obpaxkeHnn B NNOCKOM 3epkKarie u cobupatoLen nuHae
NpMBOANTbL MPUMEpPbI (HAaxXoauTb MHOPMaUMIO O NpuMepax)
NMPaKTUYECKOro  MCMONb30BaHUs  (PU3NYECKUX 3HaAHUN B
NoBCEAHEBHOM XM3HM Ons obecneyeHnst 6e3onacHOCTX npu
obpaweHun ¢ npubopamm M TEXHUYECKMMMU YCTPOMCTBaAMMU,
COXpPaHEeHus1 340pOBbsA M COBNIOAEHNST HOPM 3KOJIOrMYECKOro
noBeAEeHMs B OKpY>KaloLLen cpeae

OCyLLeCTBNATb NounCK MHopmMaLmn dunamnyeckoro
cogepXaHns B CeTu NHTepHeT,  camMOCTOSTENbHO
dopMynmpyss  NMOUCKOBBLIM ~ 3anpoc,  HaxoauTb  MNyTU
onpegeneHnsa LOCTOBEPHOCTU MOSyYEHHOW MHpopmMaumn Ha
OCHOBE UMEILLNXCHA 3HAHUA U SOMONHUTENbHBIX MICTOYHUKOB

MCNONb30BaTb MPU BbINOSIHEHMM YYEOHbIX 3a4aHUN HayYHO-
NonNynspHyto  nutepatypy  PM3MYECKOro  coaepxaHus,
crnpaBoYHble MaTepuansbl, pecypcbl ceTun VHTepHeT; BnageTb
npuémamm KOHCMEKTUPOBAHUS TeKcTa, npeobpasoBaHus
MHdOpMaLUM N3 O4HOW 3HAKOBOW CUCTEMbI B APYryHO

co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE coolLLeHus
Ha OCHOBe I/IH(bOpMaLI,I/II/I M3 HEeCKOJIbKUX UNCTOYHUKOB
Cbl/|3|/|‘-IeCKOFO cogepxaHu4, I'Iy6J'II/I‘-IHO npencTtaBndaTb

pesyrnbTaTbl NPOEKTHOMN nnm nccrnenoBaTesibCKomn




1.21

AEeATEeNbHOCTU, NPU 3TOM FPaMOTHO UCMNONb30BaTb U3YYEHHbIN
NOHATUMHBLIN annapaT wu3y4yaemoro pasgena quU3Mku u
COMNpPOBOXAAaTb  BLICTYMMEHME nMpe3eHTaunen C  Y4ETOM
0COBEHHOCTEN ayaMTOPUN CBEPCTHUKOB

npyv BbINOMHEHMM YYEOHbIX MPOEKTOB W  MCCReaoBaHUN
dunamyecknx npoueccoB pacnpegensatb 006s3aHHOCTM B
rpyrnne B COOTBETCTBMM C TMOCTABMEHHbIMU 3ajadyamu,
cnegnTb 3a BbINOMTHEHUEM nnaHa JencTBmn "
KOpPPEKTUpoBaTb €ro, agekBaTHO OLUEHMBaTb COOCTBEHHbIV
BKNnaa B AesaTenbHOCTb rpynnbl, BbICTpamBaTb
KOMMYHUKaTUBHOE B3auMMOLENCTBUE, MNPOSBMAS FOTOBHOCTb
paspeLuaTtb KOHIUKTbI



NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

7 KINACC

Kon
paspena

Koa

ANieMeHTa
S®UN3VKA U EE POJb B MO3HAHU OKPYXKAIOLLEFO MUPA

1.1

npOBepﬂeMble ANieMeHTbl coaepXxXaHus

dusmka — Hayka o npupone. SABneHuss Npvpoabl.
dusnyeckne SBNEHUs: MexaHUYeckue, Tennoeble,

ANeKTpnyeckne, MarHnTHble, CBETOBbIE, 3BYKOBbIE

1.2

dunsnyeckne BennuUUHbL. IsmepeHune uanyecknx
BeNMYMH. dusmyeckne npubopsbl. [llorpelHocTb

namepeHnn. MexagyHapogHasa cuctema eanHuLy

1.3

1.4

EcTtecTBEHHOHaY4YHbIN MeTo[ Mno3HaHus:
HabnwgeHne, MNOCTaHOBKa Hay4yHOro BOMpoca,
BblABWKEHME TMMNOTE3, SKCNEPUMEHT MO NPOBEPKE

rmnoTtes, obbsicCHeHNe HabngaemMoro siBneHust

OnuncaHne U3NYECKUX SBMEHUA C  MOMOLLbIO
Moaenen

1.5

MpakTnyeckne paboThbl:

N3mepeHne paccToaHmi.

N3mepeHne obbEma XnakocTu n TBEPAOro Tena.
OnpepneneHve pasMmepoB Maribix Ten.

N3mepeHne TemnepaTtypbl npwu nomoLLun
XMOKOCTHOro TepMomeTpa n Aaryuvka
TemnepaTtypbl

NMEPBOHAYAIIbHBIE CBEAEHNA O CTPOEHWN BELWWECTBA

2.1

2.2

2.3

CTpOGHI/Ie BewecTtBa. atoMbl WU MOJEKYIbl, WX
pa3mMepsbl. OnbITbl, OoOKa3sbiBaKOLWME ONCKPETHOE
CTpOoeHUe BellecTBa

[BwxeHne yvactuy BewlectBa. CBSA3b CKOPOCTU
OBWXEHUS YacTul ¢ TemnepaTtypon. bpoyHoBckoe
OBWXeHue, anddyauns

B3anmopgencTeme 4acTuL BeLLeCTBa: NPUTSHKEHNE




n oTTarnkmBaHme

ArperaTHble COCTOSIHUSI BellecTBa: CTpOeHue
rasoB, XXVMAKOCTEN U TBEPAbIX (KPUCTanmM4eckmx)

24 Ten. BsanmoceAasb Mexgy cBoncTtBamMu BeLLECTB B
pasHbIX arperaTtHbiX COCTOSIHUSAX WU WX aTOMHO-
MOJIEKYNSAPHLIM CTPOEHMEM

2.5 OcobeHHOCTU arperaTHbIX COCTOSAHUI BOAbI
MpakTnyeckne paboThl:

OueHka anameTpa aTomMa MeToooM psiaoB (C
ncnonb3oBaHnem gotorpadun).

2.6 OnbITbl N0 HAbNAEHMIO TENMOBOrO pacluMpeHns

rasos.
OnblTbl N0 OBHapyXeHW  OencTBua  cun

MOJIEKYIISIPHOTO NPUTSXKEHUS

OBVKEHWVE N BBAMMOOENCTBUE TEN

MexaHuyeckoe [OBMXEHME. PaBHomepHoe n

31 HEpaBHOMEPHOE ABNXEHME
CKopocCTb. CpepHsis CKOPOCTb npu
3.2 HepaBHOMEPHOM [OBwxeHun. Pacdétr nymm wu
BPEMEHN OBMKEHNSA
ABnexHue NHepLnW. 3akoH NHepLnn.
3.3 B3anmogencrteme Ten Kak MpuyYnMHA W3MEHEeHUs
' CKOpOCTM ABMXeHus Ten. Macca kak Mepa
WHEPTHOCTK Tena
MnoTHocTe BewectBa. CBA3b  NMOTHOCTUM C
3.4 KONM4eCTBOM MOMeKyn B eguHuue obbéma
BellecTBa
3.5 Cwuna Kak xapakTepuctuka B3aMMmoaencTasns Ten
3.6 Cwvna ynpyroctu n 3akoH N'yka. lamepeHue cunbl ¢
' MOMOLLbIO AUHAMOMeTpa
fABneHne TaroteHus un cuna Tshkectn. Cuna
3.7 TAXKECTM Ha Apyrux nnadHetax. Bec Tena.
HeBecomocTb
3.8 Cuna TpeHusi. TpeHue CKOMbXEHUSs WU TpeHue




nokosi. TpeHne B Npupoae N TeXHUKe

3.9

3.10

CnoxeHne cwun, HanpaerieHHbIX MO  OOHOW
npamon. PaBHogenCTByOWas cun

MpakTuyeckne paboThbl:

Onpenenexve CKOPOCTU paBHOMEpPHOro
ABWXKEHMs  (Wwapuka B XMAOKOCTW, MOAenw
aneKkTpuyeckoro astomMobuna wn Tak aanee).
OnpepneneHne cpegHen CKOPOCTU  CKOJSIbXEHUS
Opycka vnun wapuka No HaKMOHHOM MSIOCKOCTMW.
OnpegeneHne nnoTHOCTM TBEpAoro Tena. OnbIThl,
AEMOHCTPUPYIOLLME  3aBUCMMOCTb  PacTsKeHUs
(aedopmauun) Npy>kMHbI OT NPUSTOXKEHHOWN CUIbI.
OnbITbl, AEMOHCTPUPYOLLNE 3aBUCUMOCTb CUIbI
TPEHUSA CKONMbXEHUs1 OT Beca Tena M xapakrtepa

cornpuKacarLLMXCS NoBepXHOCTe

3.1

3.12

dunsnyeckne sABNeHUss B nNpupode: NpuUMepbl
OBWKEHUSI C pasfiIMYHbIMU CKOPOCTSIMU B XXMBOW U
HeXuBOW npupoae, OEeUCTBME CUMbl TPeHUs B
npupoae 1 TEXHUKe

TexHuyeckune yCTponcTBa: ANHaMoMmeTp,
NOALUNMHUKN

OABNEHWE TBEPAbLIX TEN, XKWOKOCTEW U TA30B

HasneHue TBEéPOOro Tena. Cnocobbl yMeHbLIEHUSA

41 N yBENUYEHNSA OABIEHNS
40 [aBneHne rasa. 3aBNCUMOCTb OaBlieHMs rasa oT
' o6bEMma, TemnepaTypbl
MNepepavya  paeneHus TBEPAbLIMN Tenamu,
4.3 xXugkoctamm  un rasamu.  3akoH  [lackans.
MHeBMaTUYECKNE MaLUNHBI
3aBNCMMOCTb [OABIEHUST XUAOKOCTU OT NyOuHbI.
4.4 MmopocTtatudeckmn napagokc. Coobwatowmecs
cocyabl. ngpaBnuyeckne MexaHm3mbl
ATmocdepa 3emnu n atmoccepHoe aAaBneHue.
4.5 [MpyyKnHBI CyLlecTBOBaHMA BO3A4YLUHOM OOOMOYKM

3emnn.  OnbiT  Toppuyennun.  3aBUCUMOCTb




4.6

aTMoccpepHOro gaBneHMss OT  BbICOTbl  Hapg
YpOBHEM MOpPS
N3mepeHne aTtmocdepHoro gaeneHus. Npubopsi

ANst 3MepeHnst aTMoCcqEPHOro AaBneHus!

4.7

[lencTBure XUOKOCTU U rasa Ha MorpyXeHHoe B HUX
Teno. BewiTankvBawwaa (apxumegosa) cuvna.

3akoH Apxnmega

4.8

lMnaesaHne Ten. BosgyxonnasaHue

4.9

MpakTnyeckne paboThbl:

WccnepoBaHue 3aBMCMMOCTU Beca Tena B Boge oT
oObEMa MNOrpy>XEHHOM B XMAKOCTb 4YacTu Tena.
OnpepeneHve BbITanknearoLlen CUnsbl,
OEenCTBYIoLWEeN Ha Teno, NOrpy>XEHHOE B XXUOKOCTb.
[MpoBepka  HE3aBMCUMMOCTW  BblTasKMBawLLlen
CUNbl, OENCTBYIOWEN Ha Teno B XWOKOCTU, OT
maccel Tena. OnbITel, AEMOHCTpUpyloLLne
3aBUCUMOCTb BbITanknearoLlen cunbl,
OENCTBYIOLWEN Ha TENO B XMAKOCTU, OT ob6bEéMma
NOrPY>XEHHON B >XMAOKOCTb 4Yactm Tena u OT
NAOTHOCTH XNOKOCTWN. KoHcTpympoBaHue
apeomeTpa WAW  KOHCTPYMpOBaHWE JIOOKM W

ornpeneneHne ee rpy3onogbEMHOCTHU

4.10

dusnyeckne saBnNeHWs B Npupode: BInUsiHUE
aTMOCEPHOrO [OaBfeHUst Ha XMBOW OpraHuam,

nnaBaHue pbid

4.1

PABOTA, MO
5.1
5.2

TexHnyeckue yCTponcTBaa: coobLatowmecs
cocyasl, YCTPOMNCTBO BO4ONpOBOAA,
rmgpasnu4eckni npecc, mMaHomeTtp, GapomeTp,
BbICOTOMEP, MOPLLUHEBOW HACOC, apeoMeTp
LWHOCTb, QHEPITNA

MexaHuyeckas paboTta

MexaHun4eckasi MOLLIHOCTb

5.3

npOCTbIe MeXaHU3Mbl. pblyar, OnoK, HaknoHHas
MJIOCKOCTb. npaBMJ'IO paBHOBECUA pblvara
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5.5

5.6

[MpumMeHeHne npaBuna paBHOBECUS pblyara K
6roky

«3onoToe npaBuno» MexaHuku. KoadpduumeHT
NnonesHoro OencteBna MexaHusmoB. [lpocTble
MeXxaHuU3Mbl B BbITY U TEXHUKE

lMoTeHunanbHas 3HeprumM Tena, MOAHATOroO Hapg

3emMnén

5.7

KuHeTnyeckaa aHeprus

5.8

5.9

MonHas MexaHudeckas aHeprus. 3akoH

N3MEHEHUNA N COXPaHEHUA MeXaHN4eCcKom SHEpPrmn

MpakTnyeckne paboThbl:

###Par###OnpeneneHne paboTbl CUnbl TPeHUNA
npy  paBHOMEPHOM  [OBWXEHUM Tena  no
ropusoHTanbHOM noeepxHocTu. WccnepnosaHue
ycnosun pasBHoBecuda pblvara. Uamepenue KI[
HaKfOHHOM  MNOCKOCTU.  M3yyeHMe  3akoHa

COXpaHEHUS MeXaHN4YeCKON SHEPTrUn

5.10

5.11

dusnyeckne aBneHMs B Npupoae: pblvarn B Tene
yenoseka

TexHnyeckne yCcTponCTBa: pblyar, NOABWMXKHbBIA Y
HEeNnoOABWXHbIN  ONOKW, HAaKMNOHHAsi MIOCKOCTb,

NMPOCTblE MEXaHU3MbI B 6bITy

8 KNNACC

Kon
pasgena

Kon
arieMeHTa

npOBepﬂeMble ANeMeHTbl coaepxaHusa

TEMNOBbLIE ABNEHUA

6.1

6.2

OcCHOBHbIE NnonoXxeHus MOJIEKYNSAPHO-
KWHETUYECKOM Teopunm CTPOEHUS  BeLlecTBa.
Macca n pasmepsbl MOJIEKYIT. OnbIThl,
nogTeepxgaroLme OCHOBHbIE NoNoXeHust

MOINEKYNAPHOKNHETUYECKON TEOpUn

Mogenun TBEPAOro, >XMAKOrO W rasoobpasHoro




cocTosiHuM  BewecTtBa. Kpucrtannudeckne un

aMmopdHble Tena

OObsAACHEHME CBOWCTB rasoB, XXWOKOCTEN W

6.3 TBEPAbIX Ten Ha OoCcHoBe NonoXeHumn
MOMEKYIISPHOKMHETUYECKON Teopun
6.4 CmaumBaHue 1 KanunnsipHble sBNeHus
6.5 Tennosoe pacluMpeHne un cxaTtune
6.6 Temnepatypa. CBa3b TemMnepaTypbl CO CKOPOCTbIO
' TENMoBOro ABMXEHUS YacTul,
BHyTpeHHAs 3Heprus. Cnocobbl  M3MeHeHus
6.7 BHYTpEHHeN Hepruu: Tennonepegaya n
coBepLueHne paboTbl
6.8 Buabl Tennonepenayu: TennonpoBOgHOCTb,
' KOHBEKLNS, N3ryvyeHune
6.9 KonuyectBo TennoTbl. YAenbHasd TenmnoéMKOCTb
' BelLecTBa
6.10 TennoobmeH n Tennosoe paBHOBecCHeE.
' YpaBHeHue TennoBoro 6anaHca
6.11 lMnaBneHve wn oTBepaeBaHWE KPUCTaNIMYECKUX
' BeLLeCTB. YaenbHada TennoTa nnasneHuns
MapoobpasoBaHnMe M KoHAeHcauus. McnapeHue.
6.12 KuneHune. YgenobHas Tennorta napoobpasoBaHus.
' 3aBNCMMOCTb TemnepaTypbl KnneHms oT
aTMocdepHOro gaBneHust
6.13 BnaxHocTb Bo3ayxa
6.14 OHeprus Tonnuea. YaenoHasi TennoTa cropaHus
MpuHuunbl paboTbl Tennosbix asuratenen K
6.15 TennoBoro Apuratens. Tennosble asBuratenn u
3alwmTa oKpyXxaruien cpenbl
6.16 3aKOH COXpaHeHuUss U npeBpaLleHuUs 3Heprum B
' TennoBbIX NpoLeccax
6.17 MpakTuyeckne paboThbl:




6.18

#HHHPar##H#OnNbITol N0 OBHapyXXeHuto OencTBus
CWI MOMNEKYNSIPHOIO NPUTSXKEHNS.
###Par###O0nNbIThl MO BbIpalLMBaHNIO KPUCTAanNIoB
NnoBapeHHOW Conn unn caxapa.

#HH#HPar#t##ONbITbl NO HaOMOAEHUI0 TEennoBoro
pacLUMPEHNS ra3oB, XXNOKOCTEN U TBEPAbIX Ten.
#HHPari##OnpeneneHve pasrneHns Bo3dyxa B
6annoHe wnpuua.

#HH#Par##H#ONbITHI, AEMOHCTpUpYytoLmne
3aBUCUMOCTb JaBrieHusi BO3yxa OT ero o6beéma u
HarpeBaHUs NN oxnaxaeHus.

##H#Par##H# poBepka rmnoTesbl NIMHENHON
3aBMCMMOCTU  ANMHbI  cTONbuka XKUOKOCTUM B
TepMoMeTpu4eckomn Tpybke oT TemnepaTypbl.
###Par###HabnogeHne n3mMeHeHUss BHYTpPEHHeN
3HepruM Tena B pesynbTate Tennonepegayn u
paboTbl BHELLHUX CUN.

#HH#HPar#i## \ccnenpoBanne sBneHnsa tennoodbmeHa
npu CMeLInBaHNN XONOAHOM 1 ropsaYei BoAabl.
#H#HPar###OnpeneneHe kKonuvyectBa TENnoOThHI,
noslyyeHHoro Bogon npu  TennoobmeHe C
HarpeTbiM MeTannMM4YeckumM LUITMHAPOM.
OnpegeneHne yoenbHomn TEennoémMKocTun
BellecTBa.

MccnepoBaHue npouecca ncnapeHus.
Onpepgenexne OTHOCUTENbHOM BNa)XHOCTH
BO3ayXxa.

OnpeneneHve yaenbHOW TennoTbl MNMaBneHUs
nbga.

dunsnyeckne ABneHus B Npupoae: NoBepxXHOCTHOE
HaTsHXKEHME W KanunnsipHble SIBMEHUsSI B npupoae,
Kpuctannsl B npupode, u3nydenHne ConHua,

3amMep3aHne  BOOOEMOB,  Mopckue  Gpu3bl;




obpa3oBaHue pockl, TymMaHa, UHes!, CHera.

6.19

TexHuyeckne ycTpoucTBa: Kanunnspbl, NpuMepsbl
NCNosib30BaHUs KpuCTannos, XWOKOCTHbIV
TepMoMeTp, daTyuMk TemnepaTtypbl, TepMmoc,
cuctema  OTOMMEHus  OOMOB,  TUrPOMETPHI,
ncuxpomeTp, naposas TypbuHa, ABuraTesnb

BHYTPEHHErO CropaHus.

AJNIEKTPUNHECKNE U MATHUTHbBIE ABJTEHNA

7.1

7.2

7.3

Onektpusaumna Ten. [Ba poaa 3fEeKTPUYECKUX
3apsa0B

B3anmopencteune 3apskeHHbIx Ten. 3akoH KynoHa
(3aBUCMMOCTb CUfbl B3aUMOLENCTBUSA 3aPSPKEHHbBIX
Ten OT BEeNMYMHbI 3apsiAOB W PACCTOSIHUA MexXay

Tenamm)
AneKkTpuyeckoe none. Hanpsik€HHOCTb

anekTpuyeckoro nons. [MpuHUMN cyneprno3vuun

3MEKTPMYECKMX NOSien (Ha Ka4ECTBEHHOM YPOBHE)

7.4

Hocutenu SNEKTPUYECKNX 3apsigoB.
OnemeHTapHbIn anekTpudeckui 3apsg. CtpoeHue

artoma. npOBO)J,HI/IKI/I N ONSNTEKTPUKHN

7.5

7.6

3aKoH CoXpaHeHUs aNeKTPUYEecKoro 3apsaa

3neKTpmquK|/||7| TOK. YcnoBug cyueCtBoBaHuA
QNIEKTPUYECKOro TOKa. MCTOYHMKM NOCTOSAHHOrO

TOKa

7.7

HdenctBna  anekTpudeckoro Toka (Tennosoe,
XMMUYECKOE, MArHUTHOE). ONeKTPU4eCcKU TOK B

XMNOKOCTAX U ra3ax

7.8

Onektpunyeckas uenb. Cuna Toka. dnekrpuyeckoe

HanpskeHne

7.9

ConpoTtuerieHune NPOBOAHMKA. YnenbHoe

cornpoTuBrieHMne BellecTtBea

7.10

3akoH Oma gns yyacTka uenm




7.11

lMocnepnoBaTtenbHoe " napannenbHoe

coegnHeHmne nposoaHNKOB

7.12

PaboTa 1 MOLLHOCTb 3MEKTPUYECKOro ToKa. 3aKoH

[bxoynsa — JleHua

7.13

nekTpnyeckme uenmu n notpebutenmn
ANeKTpuyeckon 3Heprm B B6bITy. KopoTkoe

3aMblKaHne

7.14

NocTosAHHbIE MarHuTblI. B3saumopenctsume

MOCTOAHHbLIX MAarHMTOB

7.15

MarHutHoe none. MarHuTtHoe none 3emnu U ero

3Ha4yeHune ans Xun3Hu Ha 3emne

7.16

OnbIT Opcteaa. MarHMTHoOe none aNeKTPUYECKOro

TOKa. I'IpmmeHeHme ANEeKTPOMarHMToB B TEXHUKE
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7.18

[lecTBMe MarHMTHOrO nonsg Ha MPOBOOHMK C
TOKOM. QOnekTpoasuratesis MOCTOAHHOIO TOKa.
Ucnonb3oBaHue anekTpoasuraTenemn B

TEXHUYECKUNX yCTpOﬁCTBaX M Ha TpaHcnopTe

OnbiTel Papages. fBneHne anekTPoMarHUTHOWM

nHaykuun. MNpasuno JleHua

7.19

7.20

QrnekTporeHeparop. Cnoco0bl nosly4yeHus
ANEKTPUYECKON SHEprun. JDNEKTPOCTaHUMM Ha

BO30OHOBISIEMbIX UCTOYHUKAX QHEeprmmn

MpakTnyeckne paboThbl:

OnbiTbl N0 HabnwgeHuno  anekTpusauun Ten
WHOYKUMEN M NMPU CONPUKOCHOBEHUMN.
MccnepoBaHne [eWCTBUSA SNEKTPUYECKOro Mons
Ha NPOBOLHMKM 1 ONSNEKTPUKN.

Cbopka n npoBepka paboTbl 3MNEKTPUYECKON Lenu
NOCTOSIHHOrO TOKa.

M3mepeHune n perynmpoBaHme curbl TOKa.
N3mepeHne n perynmpoBaHmne HanpsikeHus.

VccnepoBaHne 3aBMCMMOCTU CUMbl TOKA, mnayuwero




yepes pes3ncTop, OT CONPOTMBIEHNSA pe3nucTopa u
HanpsHkKeHust Ha pe3ncTope.

OnbITbl, AEeMOHCTpUpyoLine 3aBMCUMMOCTb
3MIEKTPMYECKOr0 COMPOTUBMEHUS MPOBOAHMKA OT
ero AfMHbI, Nnowiagn MonepeyvyHoro CeyYeHus u
Martepuana.

lMpoBepka nNpaBuna COXEeHUs1 HanpsbkKeHun npu
nocnegoBaTenbHOM coeguHeHun ABYX
pesuctopoB. [NpoBepka npaBuna gns Cunbl Toka
npyv napannenbHOM COeAUHEHUN pPe3nUCTOpPOB.
OnpeneneHve paboTbl 3MEKTPUYECKOro TOKa,
noywero 4yepes  pesuctop. OnpepneneHue
MOLLHOCTW 3MEKTPUYECKOro TOKa, BblAENSAEMON Ha
pesnctope. MccnegoBaHve 3aBUCUMOCTM  CUIbl
TOKa, MAayLwero yepes namnoydky, OT HanpspKeHus
Ha Hen. Onpegenenne Kr HarpeBaTtens.
MccnepgoBaHme  MarHUTHOIO  B3aMMOOencTBUA
NOCTOSIHHbIX MarHuToB. W3ydYeHne MarHUTHOro
Nnons NOCTOSIHHbIX MArHUTOB NMpPU UX 06 beanHEHUN
[ pasgeneHuu. NccnepoBaHmne  gencrTeus
3MEKTPMYECKOr0 TOKA Ha MarHuUTHYK CTPESKy.
OnbITbl, AEMOHCTpUPYOLLME 3aBUCMMOCTb CUSbI
B3aMMOAENCTBMUS KaTyLKM C TOKOM U MarHuTa oT
CUNbl TOKa W HanpaBfeHus ToKa B KaTyLuKe.
M3yyeHne [OenctBus  MarHUTHOro nond Ha
NPOBOAHMK C TokoM. KOHCTpyupoBaHue u
n3yyeHue paboThl anekTpoasuratens. Nameperue
KM anektpogsuratenibHON ycTaHoBKU. OnbITbl MO
nccrnefoBaHUK — ABMIEHUA  3NIEKTPOMarHUTHOM
WHAOYKUMWN: uccrnegoBaHne U3MeHEeHNN 3HaYeHus 1

HanpaseHna MHOYKUMOHHOIO TOKa

7.21

dunsnyeckne sBNeHUs B npupoae: arekTpn4eckme

ABleéHnA B aTMOC(bepe, ANEeKTPpn4eCTBO >XUBbIX




OpraHnM3mMoB, MarHutHoe none 3emnun, apend
NosfoCcoB, POSflb MAarHUTHOrO MONS ANS XKU3HW Ha

3emne, noniapHoe cnaHune
TexHuyeckune yCTpOﬁCTBaZ AJIEKTPOCKOI,
aMmriepmMeTp, BOJIbTMETD, peocTart, CYETUMK

S1IEKTPUYECKON 3HEPTUN, 3NEKTPOOCBETUTENbHbIE

7.22 npubopbl, HarpeBaTenbHble  3neKkTponpmnbopsbl
(Mpumepbl), anekTpudeckne npeaoxpaHuTenu,
3NEKTPOMarHuT, aneKkTpoaBuraTesnlb MNOCTOSIHHOMO
TOKa, reHepaTop NOCTOSAHHOIO TOKa
9 KNACC

Kon Kon
lMpoBepsiemMble aNeMeHTbI coaepKaHus
pasgena anemMeHTa
MEXAHUWYECKUE ABJIEHUA
8.1 MexaHunyeckoe asuxeHne. MatepunanbHasa TouKa.
' Cuctema oTcuéTa

8.2 OTHOCKTENBHOCTb MEXaHUYECKOrO ABMKEHNS

8.3 PaBHOMepHOE NpAMONMHENHOE ABMXEHNE
HepaBHOMEpPHOE MPSAMOSIMHENHOE  OBUXEHME.

8.4 CpegHsisi M MrHOBEHHasi CKOPOCTb Tena npu
HEpPaBHOMEPHOM ABMXEHUU
YckopeHne. PaBHOYCKOpeHHOE MpsiIMONIMHENHOE

8 8.5 LBUXEHNe

8.6 CsobogHoe nagenue. OnbiThl Manunes
PaBHOMEpHOE  OBWMXEHME MO  OKPYXXHOCTMW.

8.7 Mepuog n 4actota obpaieHus. JlMHenHas wn

' yrnosass  CKOpOCTMW. LleHTpocTpemutensHoe
ycKkopeHue

8.8 MepBbIn 3akOH HblOTOHA

8.9 BTopow 3akoH HbtoTOHa

8.10 TpeTnn 3akoH HbtoToHa




8.11

MpuHUMN cynepno3numm cun

8.12 Cwuna ynpyrocTtun. 3akoH N'yka
8.13 Cuna TpeHusi: cuna TPeHWs CKOMbXeHUs, cuna
' TPEHUs NOKos, ApyrMe Buabl TPEHNS
8.14 Cvna TsKecTM U 3aKOH BCEMUPHOrO TArOTEHUS.
' YckopeHvie cBo60AHOro NageHus
OewxeHne nnaHet Bokpyr ConHua. [lepsas
8.15 KocMuyeckass  CKopocTb.  HeBecomocTb M
neperpysku
8.16 PaBHoBecne MmaTtepuanbHOM TOYKkU. ABCOMOTHO
' TBEpPAOE TENO
8.17 PaBHOBecrMe TBEPLOro Tena C 3aKpensiEHHON
' OCbi0 BpaLleHusi. MomMeHT cunbl. LIeHTp TaxecTn
8.18 mnynec tena. lameHeHne umnynsca. Mimnynbsc
' CUIb
8.19 3aKOH COXpaHeHust Mnynbca
8.20 PeakTnBHOE OBMXeHMe
8.21 MexaHunyeckasa paboTa u MOLLHOCTb
8.92 PaboTa cun TaxecTun, ynpyroctun, TpeHus. Cesasb
' 3Hepruv 1 paboTbl
8.3 lMoTeHuManbHaa aHeprua Tena, NOAHATOro Hag
' NOBEPXHOCTbLIO 3emmn
8.24 [MoTeHunanbHas aHepPrusa CXXxaTon NPYXMHbI
8 95 KnHeTnyeckas 3Heprus. Teopema o]
' KMHETUYECKO SHeprum
8.26 3aKOH COXpaHeHUs1 MEXaHUYECKOW IHeprum
MpakTuyeckne paboThbi:
OnpeneneHve cpegHen CKOPOCTU CKOSbXEHUN
Opycka vnn OBWXKEHUS Lwapuka MO HaKIOHHOW
8 97 nnockoctn. OnpegeneHve ycKOpeHust Tena npwm

PaBHOYCKOPEHHOM AOBWXEHUN 1o HaKNOHHOM
MJIOCKOCTMU.
WccnepoBaHne 3aBUCMMOCTHU nyTn OT BpPEMEHU

Npu paBHOYCKOPEHHOM ABWXEHUM 6e3 HavarnbHOMN




8.28

8.29

CKOPOCTMW.
MpoBepka rmnoTesbl: ecnm npwv
pPaBHOYCKOPEHHOM OBWXeHun 6e3 HadvanbHoWn
CKOPOCTM MYTU OTHOCATCS KaK psag HEYETHbIX
yucern, TO  COOTBETCTBYKOLUME  MPOMEXYTKU
BPEMEHWN OOQNHAKOBBbI.

WccnepoBaHne  3aBUCMMOCTM  CUMbl  TPEHUS
CKOMBbXEHUS1 OT CWibl HOPManbHOIO AaBfeHMS.
Onpepenexne KoappuumeHTa TpeHus
ckonbxeHus. OnpegeneHne XECTKOCTU NPYXMHbI.
OnpegeneHne paboTbl Cunbl  TPeHUs Npu
paBHOMEPHOM OBWXXEHUN Tena no
ropusoHTanbHon noBepxHocTn. OnpeaenexHve
paboTbl Cunbl yNpyroctn npu nogbéme rpysa C
NCNONb30BaHMEM HENOABWMXXHOIO U MNOABWXKHOMO
©nokos

dusmyeckne ABNEHWS B nNpupoae: Npunuebl m
OTNMBbI, ABWXKeHNe nnaHeT CONHEeYHON CUCTEMBI,
peakTMBHOE OBWKEHWNE XNBbIX OPraHM3MoB
TexHudeckne ycTpomcTBa: CNUOAOMETP, OATYMKM

MOMOXEHWS, PACCTOSIHUS U YCKOPEHUS!, pakeThbl

MEXAHNYECKWME KOJIEBAHNA N BOJTHbI

9.1

9.2

9.3

KonebaTtenbHoe OBWXXEHMe. OcCHOBHbIE
XapakTepuctukm konebaHun: nepuopn, 4acTtoTa,
amnnuTyga

MaTtemMatnyeckmn 1 MNPYXUHHBLIN  MAATHUKN.
MpeBpallieHne sHeprum npu  konebaTenbHOM
OBUXEHUU

3aTtyxatoLine konebaHus. BbIHY>XO€HHbIe
konebaHuna. Pe3oHaHc

9.4

MexaHn4yeckne BomnHbl. CBOMCTBA MEXAHUYECKMX
BONH. [lpodonbHble W nonepeyvHble  BOJSIHbI.
[nvHa BOJSIHbI N CKOPOCTb €€ pacnpoCTpaHEHNS.
MexaHuyeckne BONMHbI B  TBEPAOM  Tene,

cencMuyeckue BOJIHbI
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9.5

9.6

9.7

9.8

9.9

3Byk. 'pOoMKOCTb M BbicOoTa 3Byka. OTpaxeHue
3ByKa

NHppasByk n ynbTpassyk

MpakTnyeckne paboThl:

OnpegeneHne 4actoTbl M nepuoga konebaHun
MaTeMaTU4YEeCKOro MasTHUKA.

OnpegeneHne 4actoTbl M nepuoga konebaHun
NPY>KMHHOIO MasTHUKA

WccnepoBaHue 3aBMCMMOCTHU nepuvoga
KonebaHnin noABEeWeHHOro K HUTU rpysa oT
ANMVHbl - HUTKU.  WMccnepoBaHue  3aBUCMMOCTM
nepuoga konebaHui NPY>KMHHOMO MasiTHUKA OT
mMaccbl  rpysa. [lpoBepka  He3aBMCUMOCTHU
nepmoga konebaHwin rpysa, NOABELUEHHOTO K
HUTK, OT MacCbl rpy3a W XECTKOCTU MPYXMUHbI.
N3mepeHne yckopeHns cBo60aHOro nageHus
dusnyeckne aBnNeHMss B npupode: BOCNpUATUE
3BYKOB XXUBOTHbIMW, 3eMneTpsiceHne,
CenCMMYECKNE BOSHbI, LlYHaMn, 3X0

TexHuyeckune yCTpOncTBa: 3XONOT,

MCnoJib30BaHME yIrbTpa3BykKa B 6bITy N TEXHUKEe

AJNIEKTPOMAIHNTHOE MNOJNE U 3NEKTPOMAIHATHBLIE BOJIHbI

aﬂeKTpOMaFHI/ITHOG none. SJ'IeKTpOMaFHI/ITHbIe

101 BOSMHbl. CBONCTBA 3NEKTPOMarHUTHbIX BOSIH

10.2 LLlkana anekTpoMarHUTHbIX BOJSIH

103 OnekTpomarHuTHass npupoga cBeta. CKOpoCTb

' cBeTa. BonHoBble CBOMCTBaA cBeTa

MpakTuyeckne paboThbl:

10.4 M3y4yeHne CBOWCTB 3MEKTPOMArHUTHbIX BOMH C
NOMOLLIbIO MOBMBHOrO TenedgoHa
dusunyeckne aBneHns B npupoge: buonornyeckoe

10.5 Jencrteve BUOMMOro, ynbTpaduoneToBoro u
PEHTreHOBCKOro U3nyyYyeHun

10.6 TexHuyeckune yCTpOWUCTBA: ncnosnb3oBaHne




ANIEKTPOMArHMTHbIX BOJTH A4 COTOBOW CBSI3U

11

CBETOBbIE ABJIEHUA

11.1

JlyueBasi mogenb ceBeTa. ICTOYHUKM cBETa

11.2

[MpsamonMHenHoe pacnpocTpaHeHue ceeTa

11.3

11.4

11.5

11.6

OTpaxeHune cBeTta. [lnockoe 3epkano. 3akoH
OTpaXkeHus ceeTa

MNMpenomneHne cBeTa. 3akoH NPENOMeHUs
ceeTa. [MonHoe BHYTpeHHee oTpaXkeHne ceeTa

INvnza. Xopa ny4yen B nuH3e

OnTtn4yeckas cuctema doToannapara,

MUKPOCKONa 1 Tefieckona

11.7

11.8

11.9

[Ma3 kak onTuyeckaa cuctema. brnmsopykocTb u
AanbHO30PKOCTb

PasnoxeHune 6enoro ceeta B cnektp. OnbiTbl
HbtoToHa. CroxeHue cnekTpanbHbIX LBETOB.
Huncnepcus ceeta

MpakTnyeckne paboThbl:

WccnepoBaHne 3aBMCMMOCTM  yrna OTpaKeHus
CBETOBOrO fny4ya OT yrna nageHus.

N3yyeHune XapaKTepUcTuK n3obpaxeHus
npegmeTa B NSIOCKOM 3epkKarne.

WccnepoBaHue 3aBUCMMOCTU yrna NpenioMneHns
CBETOBOrO fny4a OT yrna nageHusa Ha rpaHuue
«BO3QYX — CTEKITO».

Mony4eHune n3obpaxeHun C NOMOLLIbIO
cobupatoLen NMH3blI.

OnpegeneHne  (OKYCHOrO  pacCTOSIHUA U
ONTUYECKOM CUNbl COBMpPatoLLIEN NUH3bI.

OnbITbl NO pa3noXxeHuto 6enoro cBeTa B CNEKTP.
OnbITbl MO BOCNPUATUIO LiIBETA NPEAMETOB NMpU NX

HabnoaeHun Yepes LBeToBblE (PUNLTPbI

11.10

dusnyeckne €BNeHUss B NpuUpode: 3aTMeHUs
ConHua w JlyHbl, uBeTa Ten, ONTUYECKUE

AaBneHnsa B atmocdepe (useT Heba, pedpakums,
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pagyra, MMpax)

TexHuyeckne yCTpPOMCTBA: OYKM, MNepuckon,

1.1 doToannapat, oNnTUYECKMe CBETOBOAbI
KBAHTOBBbIE ABJIEHUA

121 OnbiTbl Pesepdopaa v nnaHetapHaa Mogernb
' aToma. Mogenb atoma Bopa

129 WcnyckaHne wn nornoweHve cBeTa aTOMOM.
' KBaHTbI. JIMHenyaTble cnekTpbl

12 PagnoaktmBHocTb. Anbdpa, 6eta- u  ramma-
3 N3NyYeHs

124 CtpoeHne atomHoro sgpa. HyknoHHas mopenb
' aToMHoOro sagpa. M3otonbl

12 PaguoakTtmnBHble npespaLLeHus. Mepuon
o nonypacnaga atoMHbIX saep

1.6 AnepHble  peakumu.  3akoHbl  COXpaHEHMS
' 3apsg0BOro M MaccoBOro YnCen

127 OHeprus cBs3nM aToMHbIX saep. CBA3b mMacchbl U
' aHeprumn

128 Peakunn cuHTesa n geneHus sagep. VICTOYHMKK
' aHeprumn ConHua v 38é3[

AnepHasn aHepreTuka. [lenctene pagmoakTUBHbIX

129 N3NyYEeHUN Ha XUBbIE OPraHN3Mbl
MpakTnyeckne paboThl:

HabntogeHue CNAOLLUHbIX " nuHen4vaTbIX
CMNEKTPOB MU3My4eHMs.

12.10 ViccnepoBaHve TpekoB: U3MeEpeHue 3Hepruu
YacTuubl no TOPMO3HOMY nyTu (no
doTorpacusm).

N3mepeHne pagnoakTuBHoOro goHa
dusnyeckne ABNeHUs B NpuMpoae: eCTeCTBEHHbIN
paguoakTUBHbLIN  (POH,  KOCMMYEcKMe  ny4wu,

12.11 pagnoakTuBHoOE n3nyveHue NPUPOOHbLIX
MUHEpanos, aencTeme pagnoaKkTUBHbIX

msnyquMM Ha OpraHM3m 4enoBeKa




1212 TexHn4eckne yCcTponcTtaa: CneKkTpockon,
' WHOMBUAYaNbHbLIM 4O3UMETP, KaMmepa BunbcoHa




NMPOBEPAEMbIE HA OI'3 NO ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBEPA30BATEJIbHON NPOrPAMMbI OCHOBHOIMO
OBLLUEIN0 OBPA30OBAHUA

Kon
npoBepsieMoro
TpeboBaHuA

MpoBepsieMble TpeboBaHUA K NpeAMEeTHbIM pe3ynbTatam
6a30BoOro ypoBHsi OCBOEHUS1 OCHOBHOW obpa3oBaTenbHOMN
nporpamMmmbl OCHOBHOIo obLero oopasoBaHMs Ha OCHOBe
eroc

[MoHMMaHMe ponn  (U3NKN B Hay4yHOW KapTUHE MUpa;
chopMmnpoOBaHHOCTb 6a30BbIX npencTaBneHnmn o]
3aKOHOMEPHOWN CBA3WN N NO3HAaBaEMOCTU SABNEeHU Npupoabl, 0
ponn aKcnepumeHTa B omsnke, 0 cuctemoobpasytoLlen ponm
dU3MKM B pPasBUTUM  €CTECTBEHHbIX HayK, TEXHUKM W
TEXHOMOrMm, 06 3BonOUNN PU3NYECKUX 3HAHUIA N UX PONN B
LEenoCTHOM eCTeCTBEHHOHAy4YHOW KapTUHe Mupa, O BKnage
POCCUNCKMX U 3apybexHbIX Y4YEHbIX-(OM3NKOB B pasBuUTUE
Hayku, OObACHEHME NpPOoLEeCCOB  OKpyXawuwero mupa,

pa3BuUTne TEXHUKN N TEXHOMOrnmn

3HaHna 0 BMaax maTtepumn (BELLECTBO U MNOME), O OBUXKEHUU
Kak cnocobe cyllecTBOBaHMA Martepuu, 006 aTOMHO-
MOJIEKYSIIPHON TEOPUM CTPOEHUA BeLLecTBa, 0 PhU3n4YeCKon
CYLLHOCTU $BMEHMI nNpupoabl (MexXaHU4ecKux, TENsoBbIX,
9NEKTPOMarHUTHbIX U KBaHTOBbIX); YMEHWe pasnuyaTb
ABNEHNSA MO ONUCAHUIO UX XapakTEePHbIX CBONCTB M Ha OCHOBE
ONbITOB, AEMOHCTPUPYIOLLUMX [aHHOe (U3nyeckoe SBMEHWUE;
YMEHWe pacno3HaBaTb MPOSIBIIEHME MU3YYEHHbIX PU3NYECKMX
ABNEHNA B OKpY)XXaloLleM Mupe, BblAenas UxX CyLeCTBEHHble
CBOWCTBA (Mpu3HaKu)

BnapeHwne OCHOBamMmu NOHATUMAHOIO annapara "
CUMBONUYECKOrO A3blka (PU3MKM U MUCMNONb30OBaHWE WX ASS
peweHns y4yebHbIX 3agad; YMEHWE  XapaKTepusoBaTb
CBOMCTBa Ten, hmsnyeckne siBNeHna n NnpoLecchl, NCrnonb3ys

cbyHOaMeHTanbHble ¥ SMNUPUYECKUE 3aKOHbI

YMeHne onucbiBaTb U3YYEHHbIE CBOMCTBA Ten U omsndeckme
ABIEHMUS, UCNOSb3Ys (PU3NYECKNE BENUYNHBI




BrnageHve ocHoBaMy MeTOOOB Hay4YHOro MO3HAHWUA C YYETOM
cobnogeHna npasun 6esonacHoro Tpyda: HabnogeHve
dM3nYEeCKUX ABIEHUN:

YMEHNE CaMOCTOATENbHO cobMpaTb 3SKCNEepUMEHTasbHYHO
YCTaHOBKY M3 [gaHHoro Habopa obopygoBaHuss no
WHCTPYKLMK, OMUCbiBaTb X0 OnbliTa W 3anucbiBatb €ro
pes3ynbTaTbl, POPMYNMPOBaTL BbIBOAbI;

npoBeAeHne MNPsIMbIX U KOCBEHHbIX M3MEpPEeHUn (PU3NYECKNX
BENNYMH: YMEHUe NNaHnpoBaTb U3MEPEHUs, CaMOCTOATENbHO
cobvpaTtb SKCMEepUMMEHTarbHY YCTaHOBKY MO WHCTPYKLMW,
BblYMCINATL  3HA4YeHWe  BENUYMHbI W aHanuM3npoBaTtb
nonyYeHHble pes3ynbTaTbl C YY4ETOM 3aJaHHOW MOrpeLLUHOCTM
pe3yribTaToB N3MepPEHUN;

npoBefeHve HECIOXHbIX 9KCNepMMeHTasnbHbIX
nccnenoBaHum; CaMOCTOATENBHO cobupatb
9KCMEepPUMEHTarnbHY0 YCTaHOBKY M MPOBOAMTbL UCCneaoBaHune
N0 WHCTPYKUUKU, NPeacTaBnATb MNOSyYEeHHble 3aBUMCUMOCTU
du3nyeckmx BennymH B Buae tabnuy n rpadukos, yunTbiBaTh
NOrpeLUHoOCTH, aenatb BbIBOAbI no pesynbTatam
nccnegoBaHus

[MOHMMaHMe XapaKTepHbIX CBOUCTB (U3NYECKMX MOAenen
(maTepuanbHass Touka, abconioTHO TBEpPAOE Teno, Moaenuv
CTPOEHUA ra3oB, XWOKOCTEN W TBEPAbIX Tesn, nnaHeTapHas
MOAENb artoma, HyKNMOHHass MoAenb aTOMHOro sgpa) u
yMEHME TMPUMEHATb UX AN  OO0bACHEHUA  (PU3NYeCKnx

npoLieccos

YMeHune o6bAacHATL hm3nyeckne npoueccsl U CBOMCTBA Ten, B
TOM 4YuCrle W B KOHTEKCTe  cuTyauumnh  MNpakTUKO-
OPUEHTMPOBAHHOIO XapakTepa, B 4YacTHOCTW, BbISBNATb
NPUYMHHO-CNIEACTBEHHbIE CBSI3M U CTPOUTbL OObACHEHWE C
OMOpPOM Ha WU3YYEHHble CBOMCTBA (OU3NYECKUX SBMEHUN,
dom3nyeckme 3aKoHbl, 3aKOHOMEPHOCTU U MOAENMN

YMeHvne pewartb pacyéTHble 3agjayn (Ha Gase 2 - 3
ypaBHEHWI), UCNONb3ysi 3aKOHbl U OPMYIibl, CBSI3biBaKOLLME
dm3myeckne BENMYUHBI, B YACTHOCTM, 3anucbiBaTb KpaTKoe

ycnosue 3ajaudu, BbIABIIATb HeagocTawLumne OaHHble,
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BblbupaTb 3akoHbl W opmynbl, Heobxoaumble OnNa eé
peLleHns, UCnonb3oBaTb CNpaBOYHble AaHHblE, NPOBOAUTb
pacyéTbl W OUEHMBATb PEanMCTUYHOCTb  MOSTYYEHHOrO
3Ha4YeHUss U3NYECKOM BENUYUHBI, YMEHWe onpenensTb
pasMepHOCTb (PU3NYECKON BENUYUHLI, MOSTYYEHHOU MNpU

pewerHnn 3agadn

YMeHne xapaktepusoBaTb NPUHUMMbI AEUCTBUS TEXHUYECKMX
YyCTPOWCTB, B TOM u4ucrne O6biToBbIX npubopoB, WU
MPOMBILLMEHHbIX  TEXHOSMOMMYECKMX MPOLIECCOB MO WX
OMUCaHWMIO, UCMNOMb3ys 3HaHUA O CBOWUCTBaxX U3NYECKUX

SIBMEHUN N HeobxoanmMble r3nveckme 3aKOHOMEPHOCTH

YMeHue ncnonb3oBaTb 3HaHMS O PU3MYECKUX SIBIIEHUSIX B
NnoBCeAHEBHOW XM3HM Ons obecneyeHnst 6e3onacHOCTX npu
obpalueHnn ¢ ObiToBbiIMM npubopamMm U TEXHUYECKMMMU
YCTPONCTBaMU, COXpPaHEHUs 300pOBbs M cobniogeHust HopM
9KOSMOrM4Yeckoro  MNOBEAEHVUsT B OKpyXawllen  cpege;
NOHMMaHME HeobOXOAMMOCTM  MPUMEHEHUSI  OOCTUXKEHUN
dbun3mnkm " TEXHONornmn ans pauMoHanbHOro

NPUPOAONOSbL30BaHMS

11

OnbiIT  noucka, npeobpasoBaHna W nNpeacTaBneHus
MHOpPMaUUN PU3MYECKOro CoaepXXaHUs C MUCMNoSib30BaHUEM
NHAPOPMALNOHHO-KOMMYHUKATUBHBIX ~ TEXHOSOIMMA;  YMEHue
oueHMBaTb [AOCTOBEPHOCTb MOMyYEHHOW WHMOpMaunn Ha
OCHOBE MMEKLLMXCA 3HAHUN U OOMNONMHUTENBHbBIX NCTOYHUKOB;
YMEHMEe MCNoNb3oBaTb NPU BbINOSTHEHUN YyYeOHbIX 3agaHui
Hay4YHO-MONYNSPHYIO NUTEpaTypy PU3MYECKOro coaepaHus,
CrpaBOYHble  MaTtepuansl, pecypcbl cetn  VHTepHerT;
BnageHue 6as3oBbiMUK HaBblkaMu npeobpasoBaHus
MHdOpMaLUUM N3 OQHOM 3HAKOBOW CUCTEMbI B OPYrYI0; YMEHNE
co3gaBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOBLLEHNS

Ha OCHOBE VIHCbOpMaLI,VII/I N3 HECKOJIbKNX MCTOYHUKOB



NEPEYEHDb 3JIEMEHTOB COAEPXAHWUA, MPOBEPAEMbLIX HA O3 MO

OU3UNKE

Kop lMpoBepsieMbIN 3fIEMEHT coaepKaHus
1 MEXAHWYECKUE ABJIEHNA
11 MexaHunyeckoe aswxkeHue. MaTtepuanbHas Toyka. Cuctema oTcuyéra.
' OTHOCUTENBHOCTL ABUWKEHUSA

PaBHOMepHOe W HepaBHOMepHoe ABwkeHne. CpedHsAss CKOpOCTb.

1.2 dopmyna onga BblMUCNEHUNA cpeaHen ckopocTu: v = S/t
PasHOoMepHOe NPAMOSIMHENHOE ABWXEHNe. 3aBNCUMOCTb
KoopauHatbl Tena OT BPEMEHW B Criydae paBHOMEPHOro
NPSAMOSIMHENHOTO ABWXEHUS:

1.3 ) =x,+vs1
Npadumkn 3aBUCMMOCTM OT BPEMEHW [ANs NPOEKUUN CKOPOCTH,
NpoeKUMn nepemeLleHnsi, nyTW, KOOpAMHAaTbl Mpu  pPaBHOMEPHOM
NPSMOSIMHENHOM ABMXKEHUN
3aBMCMMOCTb  KOOpAMHaTbl Tena OT BpPeMeHu B Criyyae
pPaBHOYCKOPEHHOrO NPSAMOSIMHENHOIO ABUKEHUS:

2

Sx':f:'=1"u=*f_ax*%
®dopmynbl AnNA NpoeKkunn nepemMeLleHns, NPoeKUnmnm CKOpoCTU W
NPOEKUMM YCKOPEHWA MNpU  PaBHOYCKOPEHHOM  MPSIMOSIMHENHOM
ABVXKEHUW:

14 +2
s, (D)=, t+a,- >
v (H)=v,, +a,-t,
a,(f) =canst,
UH:_ u-_l.: =2a,s,
Npadurkn 3aBMCUMOCTM OT BPEMEHU AN MPOEKUUN YCKOPEHUs,
NPOEKUMM CKOPOCTU, MPOEKUUN MepeMeLLeHns, KoopauHaTbl npwu
paBHOYCKOPEHHOM MPSMOSTIMHENHOM [BUXKEHUN

1.5 CeobogHoe nageHue. dopmynbl, onucbiBaroLwwme cBobogHoe nageHune




Tena no BepTuKkanu (ABWXeHWe Tena BHU3 U BBEPX OTHOCUTENbHO
nosepxHoctn 3emnu). [padukn 3aBUCMMOCTM OT BpeMeHU Ans
NPOEKUMM YCKOPEHUS, MNPOEKUUM CKOPOCTU W KOOpAUHATbLI Npwu
cB0OOOHOM NMageHun Tena no BepTukanu

CKOpOCTb  paBHOMEPHOrO  [OBMXEHUA Terna Mo OKPY>XHOCTW.
HanpasneHue ckopocTu.

dopmyna ans BbIYMCIEHUS CKOPOCTU 4Yepe3 paguyC OKPYXXHOCTU U
nepuwog obpatleHus:

2MR
T
LleHTpocTpemuTtenbHoe YCKOPEHHUeE. HanpasneHnve
LEeHTPOCTPEMUTENBHOTO yckopeHusa. dopmyna ans  BblYUCHEHUS
1.6 YCKOPEHUS:
— L};
W R
dopmyna, ceAsbiBalOLLaa Nepmoa 1 YactoTy obpalleHus:
1
V= —
T
Macca. T[noTtHocTb BewectBa. dopmyna Ansg  BblYUCIEHUSA
NANOTHOCTH:
1.7 -
P=7
1.8 Cuna — BekTopHasa usmyeckasa BenmynHa. CrnoxeHune cun
1.9 AsneHve nHepuun. MNepsBbin 3aKoH HelOTOHA
BTopown 3akoH HbloTOHa:
F=m-a
1.10
CoHanpaBrieHHOCTb BEKTOPa YCKOPEHUS Tena 1 BekTopa Cusbl,
AencTByoLlen Ha Teno
1.11 Baanmogencteue ten. Tpetun 3akoH HbloToHa:




Fyu=-Fi

TpeHI/Ie NOKOA N TPEeHWne CKOJIbXEHUA. CDopmyna ana BblHUCIIEHNUA

mMoayna Cunbl TPEHUA CKOJTBXXEHUA!

1.12 FIIJ =u-N
HOedopmauua Tena. Ynpyrme wn Heynpyrne pecopmaumn. 3akoH
ynpyrown gedopmauum (3akoH lNyka):

1.13 F=k-Al
BcemunpHoe TaroteHne. 3akoH BCEMUPHOrO TArOTEHUS:

my -,
F=G L1 _2
R “
114 Cwuna TspkecTu. YckopeHne cBoboaHOro nageHus.
' dopmyna Ons BbIMMCIIEHUS CUMbl TSHKECTM BOMM3M NOBEPXHOCTU

3emnu: F = mg.
AswxkeHune nnaHeT Bokpyr ConHua. lNepBasi kKocMuyeckasi CKOpOCTb.
HeBecomMoCTb 1 neperpysku
Mmnynbc Tena — BekTopHasa omsnyeckasi BenmymnHa.

1.15 P=mb
Mmnynbc cuctembl Ten. iameHeHve nmnynsca. IMnyrnbc cusbl
3aKoH CoXpaHeHWst UMMynbca A5 3aMKHYTOW CUCTEMbI TEN:

1.16 P=myUy +in, Uy =const
PeakTnBHOe OBUXEHME
MexaHunyeckas pabota. Popmyna ans BblYUCAEHNA paboThbl CUMbI:
A=Fsoosu

1.17

MexaHun4eckasi MOLLIHOCTb:

n=4
I




1.18

1.19

1.20

1.21

KuHeTuyeckasa n noteHunanbHas SHeprunA. CDopmyna anA

BbIYMCIIEHUSA KNHETUYECKOM SHEpPrnn:

mu”
BTy

Teopema 0 KMHeTu4eckon sHeprun. Popmyna Ans BLIMUCIEHNS
NoTeHLManbHON 3Hepruv Tena, NOAHSATOro

Hag 3eMnéwn:

E, = mgh

MexaHu4yeckas QHEepruna:
E=E;+E,

3aKOH COXpaHeHUs1 MexaHn4Yeckomn aHeprum. Popmyrna ans 3akoHa
COXpaHeHUs1 MeEXaHNYEeCKOW SHEPIN B OTCYTCTBUE CUM TpeHus: E =
const.

lMpeBpalleHne MexaHU4YeCKoN IHEPTrUN NPU HANNYUN CUMbl TPEHNS.
MpocTble MexaHM3Mbl. «30510TOE NPaBUITO» MEXaHUKM.

Pbiyar. MomeHT cunel:M - FI.

YcnoBne paBHOBECKS pblyara:
M +M, +..=0
MoaBuXHbINM M HenoaBWXKHbINM 6r10kn. KM NnpocTbiX MEXaHM3MOB,

n= Anonesaaz
"133':1::&11333;15

[asneHuve TBEpOoOro Tena.
dopmyna onga BblMUCNEHUSA faBneHnsa TBEpAoro Tena:

_F
p__g'

[laBneHune rasza. ATmocdepHoe gaBneHue.

'MapocTaTuyeckoe AaBrieHne BHYTPU XUOKOCTU.

dJopmyna AOna BblYMCNeHnA gaBneHna BHYTPU XXUOKOCTU:




p=pgh+p.,

1.22

1.23

3akoH [Mackans. 'vapaBnuyeckun npecc

3akoH Apxumepa. dopmyrna Ana onpegeneHus BbiTankusawLen

CUIbl, 4ENUCTBYIOLEN Ha Teno, NOrpy>KEHHOE B XUOKOCTb UIN ras:
=
F_l‘l._I;m. pcV

Ycnosue nnaeaHua Tena. lNnaeaHue CyOoB u BO3ayxonjiaBaHue

1.24

1.25

MexaHnyeckne konebaHmda. Amnnutyga, nepuog W yactoTa
konedaHunn. dopmyna, cBA3bIBaloLLAa YacToTy M nepuog KonedaHui:

vl
T

MaTemMaTtnyecknin N MpyXuUHHbIN MasiTHUKK. [NpeBpalleHne aHeprum

npu konebaTenbHOM OBUXEHUU

1.26

3aTtyxatowme konebaHnsa. BolHyxaeHHble konebaHna. Pe3oHaHc

1.27

1.28

MexaHuyeckne BOMHbI. [1poaonbHble U nonepeyHble BOMHbI. [dfivHa

BOJTHbl 1 CKOPOCTb pacnpoCcTpaHeHnA BOJIHbI:

3BYyK. 'pOMKOCTb M BbicOoTa 3ByKa. OTpaxeHue 3BYKOBOW BOJSIHbl Ha

rpaHuue aByx cpen. MHppasByk n ynbTpasByk

1.29

lNMpakmuyeckue pabomei

N3mepeHne cpegHen nNMOTHOCTU BeLLecTBa; apXUMeOoBOW CuUibl;
XECTKOCTU MPYXUHbI; KOIDULMEHTA TPEHUS CKOSMbXEHUSA; paboTbl
CWnbl TPEHUS, CUMbl YNPYrocTu; CpeaHen CKOpOoCTU ABMKeHMs Bpycka
MO HaKMOHHOW MNSIOCKOCTW; YCKOPEHUA Opycka npu OBWKEHUW NO
HaKMOHHOM  MNIOCKOCTW;  4YacToTbl W nepuoga  KonebaHui
MaTeEMaTMYeCcKoro MasiTHMKA; 4acToTbl W nepuoga KonebaHwuin
NMPY>XMHHOMO MasiTHUKA; MOMEHTa CWibl, OEUCTBYIOLWIErO0 Ha pblyar;
paboTbl cCwnbl  YNpyroctM npwu nogbémMe rpy3a C MOMOLLbIO
HenoaBwXHOro 6noka; paboTbl CUnbl YNPYrocT nNpyu Nnogbeme rpysa c
NMOMOLLIbIO MOABMXKHOIo 6roka.

MccnegoBaHme 3aBUCMMOCTM  apXMMeAoBOM CuUnbl OT  ObbEéEMa

I'IOpr)KéHHOIZ 4acTh Tena n OoT NNOTHOCTU XXMOKOCTU; HE3aBUCUMOCTU




BblTaNKMBatoLLEN CUMbl OT MACChl TeNa; CUIbl TPEHNUST CKOMbXEHUST OT
CWfbl HOPManbHOrO [AaBNeHWA M OT poda MNOBEPXHOCTU; CUIbl
YyNpyrocty, BO3HUKAKOLWEN B MNPYXUHEe, OT CTenenn pedopmauum
MPY>XWHbI; YCKOpeHusi Opycka OT yrna HakrnoHa HanpaBnsioLwen;
nepuoga (4acTtoTbl) KonebaHu HUTAHOMO MasiTHUKa OT ANUHbI HUTW;
nepuoga KonebGaHUM NPYXMHHOrO MadTHMKaA OT Macchl rpysa wu
XKECTKOCTU MPYXMWHbI; WUCCMNEeAOBaHWE HEe3aBUCUMMOCTM nepuoga
KonebaHnin HNTAHOroO MasiTHMKa OT Macchl rpysa. Nposepka ycnosus

paBHOBECUS pblyara

1.30

1.31

2.1

2.2

@u3sudeckue si81ieHUsI 8 rnpPuUpPode: NPUMepPbI ABUXKEHMUS C PasfNYHbIMM
CKOPOCTSIMU B >KMBOW M HEXUBOW Npupoae, AeNCTBUE CUMbl TPEHUS B
npupoae W TexHWKe, NPWIMBbI W OTNMBLI, [OBWXEHWE nnaHeT
COnHeYHOM CUCTEMbI, PeaKkTMBHOE [ABWXXEHWE >XMBbIX OpPraHu3MoB,
pblyarm B Tene YerioBeka, BrusiHUE aTMOcepHOro AaBreHusi Ha
XMBOW OpraHuam, nnaeaHue pblid, BOCMPUSTUE 3BYKOB XMBOTHLIMM,

3eMrieTpdaceHmne, CENCMMYECKNE BOSIHbI, LyHamMmu, 3xo

TexHu4yeckue ycmpolcmea: CNUOOMETP, AaTYMKM  MONOXEHUS,
pPacCcToOAHUA U YCKOPEHUS, OUHAMOMETP, MOALIMUMHUKA, PaKeThl,
pblyar, NOABWXHbIA U HENOABWXHbIA BMOKW, HaKMoOHHAs MIOCKOCTb,
NpocTble MexaHu3Mmbl B ObiTy, coobLualLmeca cocyabl, YCTPOWCTBO
BOAONPOBOAA, rMapaBnMYeckuii npecc, MaHomeTp, 6GapomeTp,
BbICOTOMEp, NMOPLUHEBONM Hacoc, apeoMeTp, 3XOrOoT, UCMOoNb3oBaHNe

yrnbTpasByKka B ObITY U TEXHMKE

TEMJTOBbIE ABJTEHNA

OCHOBHble  MOMOXEHUS1  MONEKYNAPHO-KUHETUYECKOW  Teopun
cTpoeHusi BewecTBa. Mogenu TBEPAOro, XXMAKOro U rasoobpasHoro
cocTosiHuiA BelecTBa. Kpuctannuyeckne n amopdHble Tena

[lBmxeHne 4vactuul BellecTBa. CBs3b CKOpPOCTHN OBUXEHUA YHacCcTul C

TemnepaTypon. bpoyHoBckoe aBuxeHne, ouddysnd

2.3
2.4
2.5

2.6

CMauvBaHue v KanunnspHble ABNeHns
TennoBoe pacluMpeHune u cxaTtune
Tennosoe paBHoBecue

BHyTpeHHsAss aHeprna. Pabota u Tennonepegaya kKak cnocobbl

N3MEHEHMNS1 BHYTPEHHEN SHEPrun




2.7

Buabl Tennonepeaayvn: TenyionpoBoaHOCTb, KOHBEKUWNA, N3ny4YeHne

HarpesaHne u oxnaxaeHwe Tten. KonunyectBo TensnoTbl. YaenbHas

TEennoéMKOCTb:
2.8 P
O=cmlt,—t, |
3aKOH COXpaHeHusi 3HepruM B TensioBbIX Mpoueccax. YpaBHeHue
Tennosoro 6anaHca:
29
Q1 _Qg +..=0
McnapeHne wn koHgeHcaumsa. MIsmMeHeHue BHYTPEHHEW 3Heprun B
210 npouecce ncnapeHust n koHageHcaumn. KnneHme xmngkoctu. YgenbHas
' TennoTta napoobpasoBaHus: L = Q/m
2.11 BnaxHocTb Bo3gyxa
lMnaBneHve wn kpuctannusauus. N3mMeHeHue BHYTPEHHEW JHeprum
npv NNaBneHun 1 KpucTannmsaumn. YaenoHas TennoTa nnaBneHuns:
2.12 . 0
==
m
BHyTpeHHAss 9Heprus cropaHus TonnmBa. YpAenbHas TennoTta
213 cropaHua Tonnmea: q = Q/m
214 MpuHuunbl pabotbl Tennosbix Aasuratenen. Kri Tennosoro
' aBuraTens
lNpakmuyeckue pabomal
N3mepeHne yaenbHOW TEenrnoémKOCTM MeTanfM4yeckoro UMnuHapa;
KonmyecTtBa TENnoTbl, NOSTy4EHHOr0 BOAOW KOMHATHOW TemnepaTtypbl
PUKCMPOBAHHON Maccbl, B KOTOpPYK OMyLleH HarpeTbii uunvHap;
2.15 KonuyectBa TennoTbl, OTAAHHOrO HarpeTbiM UMAWMHOPOM, nochne

OnycKaHWsi ero B BoAy KOMHaTHOW TemnepaTypbl; OTHOCUTENbHOW
BMaXXHOCTWM BO34yxa; YAenbHOW TennoTbl MMaBneHus nbaa.
NccnegoBaHne u3MeHeHMst TemnepaTypbl BOAbl MPW  pasfmyHbIX

YCIoBUAX; ABIIEHUA TennoobmeHa npn cmMmewmBaHnn XONnogHoOM W




ropsiyen BoAbl; npouecca ncrnapeHust

Qu3sudeckue s8/eHUsI 8 rnpupode: MOBEPXHOCTHOE HaTsKEHVE U

KanumnndapHbole dBlieHnAaA B npupoae, Kpuctassibl B rpupoae,

2.16 nanyvyeHne ConHua, 3amep3aHuMe BOLOEMOB, MOpcKkne 6pusbi;
obGpasoBaHue pocbl, TyMaHa, UHesi, cHera
TexHu4yeckue ycmpolcmea: Kanunnsapbl, NPUMepPbl UCMNONb30BaHUS
KpUCTanmnoB, >XWOKOCTHbIA TepMOMETp, AdaTyuk Temnepartypsbl,

217 TEepMoC, cuctema OTONMEHUss AOMOB, TUIPOMETPbI, MCUXPOMETP,
naposas TypbuHa, oBuraTenb BHYTPEHHENO CropaHus

3 ONEKTPOMAIHUTHBLIE ABJIEHNA

3.1 AnekTpusauus Ten. [1sa Bnaa anekTpuyecknx 3apsoos

3.2 Baaumopencteume 3apskeHHbIX Ten. 3akoH KynoHa

3.3 3aKOH COXpaHeHUs aneKkTpu4eckoro 3apsga
dnekTpuyeckoe none. HanpsHkEHHOCTb AMEKTPUYECKOro  nons.

3.4 MpuHUKMN cynepno3vuun 3neKTpU4ecknx nonen (Ha KayeCTBEHHOM
YPOBHE)
Hocutenun anektpnyeckux 3apsaos. [lencTBue 3neKkTpuyeckoro nons

33 Ha anekTpuyeckme 3apsabl. [IPOBOAHUKM N OUINEKTPUKK
[MOCTOSAAHHBIN 3NEKTPUYECKU TOK. [eNCTBUS 3MEKTPUYECKOro ToKa.
Cwuna Toka. HanpsipkeHue.

3.6 I=q/t,U=ANQ
AneKkTpuyeckoe COMPOTMBIEHME. YnenbHoe aneKkTpuyeckoe
COMNpPOTUBNEHME:

3.7
R =pl/S

3.8 3akoH Oma ansa yyactka anektpudeckon uenum: | = U/R
MocnepoBaTenbHOE coegMHEHNE MPOBOLHUKOB:

39 I,=I,; U=U,+U,; R=R, +R,

MapannensHoe coeguHeHMe NPOBOAHNKOB PaBHOMO COMPOTUBIEHUS:




3.10

| =

U=U;:I=1+1.R=

-2

CmMmellaHHble coeanHeHns npoBOAHNKOB

PaboTta n MmowHocCTb anekTpuyeckoro Toka. A = Ult, P = Ul

3.1

3akoH [xoyns — JleHua:

O=I"-R-t

3.12

OnbiT Opctega. MarHuTHOe none nNpPsIMOro MPOBOAHWKA C TOKOM.
JINHUN MarHUTHOM NHOYKUNN

3.13

3.14

3.15

MariutHoe none  nocTosiHHOro  marHuta. Bsammopgenctsue
NOCTOSIHHbIX MarHUTOB

,El,eﬁcmme MarHMTHoOro noJjid Ha NPpoBOAHUK C TOKOM

OnbiTel ®apages. AsneHne anekTpoMarHUTHOW UHAYKuuwu. MNpasuno

JleHua

3.16

lNpakmuyeckue pabomei

N3mepeHne anekTpu4eckoro COMpOTUBMEHUS Pe3MCTopa; MOLLHOCTH
3NEKTPUYECKOTrO TOoKa; paboTbl NIEKTPUYECKOrO TOKa.

WccnepgoBaHne  3aBUMCMMOCTM  CWfbl  TOKa,  BO3HMKAalOLWLEro B
NPOBOAHMKE (PEe3MCTOpbl, flaMno4yka), OT HAMPSHKEHUS Ha KOHLUax
NPOBOAHMKA; 3aBMCMMOCTU COMNPOTMBAEHUS OT AfMHbI NPOBOAHMKA,
nroLwaamn ero NoNepeyYHoro ce4eHns 1 yaenbHoro CoOnpoTUBIEHMS.
lMpoBepka npaBuna [Ansi  SMNEKTPUYECKOrOo  HanpsbkeHus  npu
nocrnegoBaTefibHOM COeAWHEHUU MPOBOOHUKOB; Mpaswuna ANs CUnbl
3NEKTPUYECKoro Toka nNpu napannenbHoOM COeaANHEHUU MPOBOAHUKOB

(pe3ucTopbl U namnoyka)

3.17

Qu3su4yeckue se6reHUS 8 pupode: INEKTpU4eckne sBreHUs B
aTtMocdepe, 3NEKTPUYECTBO XMUBbIX OPraHM3MoOB, MarHUTHOe none
3emMmnu, gpend noncoB, PoSfib MAarHUTHOIO MOMSA AN KU3HU Ha

3emne, NnonspHoe cusiHne

3.18

TexHu4Yeckue ycmpotcmea: 3NeKTPOCKOoMn, amMnepmeTp, BOMbTMETP,
peocTaT, CHETUMK INEKTPUYECKOW IHEPrun, 3NEeKTPOOCBETUTESNbHbIE
npnbopel, HarpeBaTesibHble anekTponpuoéopsbl (Nnpumepsl),




anekTpuyeckune npegoxpaHuTenu, 3MEeKTPOMarHuT,

anekTpoaBuraTesib NoOCToAHHOIO ToOKa, reHepaTtop NOCTOAHHOIO TOKa

3.19 OneKTpoMarH1MTHble BOSTHbI. LLIkana anekTpoMarHUTHbIX BOSH
3.20 JlyueBas mogenb ceeTa. [pssmMonuHenHoe pacnpocTpaHeHne ceeTa
3.21 3akoH oTpaxkeHusi ceeTa. [nockoe 3epkano
3.22 lMpenomMmneHue ceeTa. 3akoH NperioMreHns ceeTa
3.23 [vcnepcusa ceeta
3.24 JInHza. Xop nyden B nnH3e. DOKyCHOe pacCTOSIHWE JIMH3bI.
' OnTnyeckasa cuna nuH3bl: D = 1/F
3.25 na3s kak onTuyeckasa cuctema. OnTudeckne npudopsbl
lNMpakmuyeckue pabomai
#H#Par###/1amepeHmne ontuyeckom cunbl cobupatroen nuH3bI;
POKYCHOro  paccTosiHus cobuparowen nuMH3bl (N0 CBOWCTBY
paBeHCTBa pa3MepoB npeameTa U u3obpaxeHus, koraa npegmeT
3.26 pacnonoxeH B ABOMHOM hOKyCe), NoKasaTens NpenomMrneHuns cTekna.
#H#Par###/IccneqosaHme cBoncTBa M300paXKeHusi, MOSTyYEHHOro C
NOMOLLIbIO coBupatoLen NNH3bI; N3MEHEHNST DOKYCHOMO PacCTOSIHUSA
ABYX CIOXEHHbIX JIMH3; 3aBUCUMOCTW yrna npenomMreHns CBeToBOro
nyya oT yrna nageHust Ha rpaHuue «Bo3gyX — CTEKNo»
Qusuyeckue serneHusi 8 npupoode: 3aTmeHna ConHua u JlyHbl, uBeTa
3.27 Ten, onTuyeckne sABNeHus B atmocdepe (uBet Heba, pedpakuus,
pagyra, MMpax)
3.98 TexHudeckue ycmpoucmea: O4KW, rnepuckon, dooToannapar,
' OnTUYEeCKME CBETOBOAbI
4 KBAHTOBbIE ABNEHNA
41 PagunoaktmBHocTb. Anbcha-, 0OeTa-, ramma-uanyyveHus. Peakuumm
' anbda-u 6eta-pacnaga
49 OnbiTbl Pe3epdopaa no paccesiHuio anbda-dactuu. NnaHeTtapHas
' mMogernb atoMa
4.3 CoctaB aTtomHoro sigpa. 3otonbi
4.4 [Mepuopg nonypacnaga aTOMHbIX saep
45 AnepHble peakumn. 3aKOHbl COXpPaHEHUs 3apsgoBOr0 U MaccoOBOro

ypucen




4.6

4.7

Qu3su4yeckue s6/1€HUS 8 MpupoOe. €CTEeCTBEHHbIA PagVNOaKTUBHbLIN
OH, KOCMUYeCKne ny4yun, pagumoakTUBHOE W3flyvyeHue MNPUPOAHbLIX
MUHeparnoB, AEWCTBME pPaaMOaKTUBHbLIX MW3INyYEHUW Ha OpraHu3Mm
YyenoBeka

TexHuyeckue  ycmpoucmea:  CNEeKTPOCKOM,  WHAMBMAYanbHbIN

[03MMETp, kKamepa BunbcoHa, sgepHas aHepreTuka
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