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NOACHUTENbHASA 3AMMUCKA

Mporpamma no @u3anke Ha ypoBHe OCHOBHOro obuiero obpasoBaHus
COCTaBfieHa Ha OCHOBe MOJSIOXEeHU N TpeboBaHUn K pe3yrbTaTaM OCBOEHUSA Ha
6a30BOM ypOBHE OCHOBHOW ObpasoBaTenbHOM NporpaMmbl, NPeACTaBEHHbIX B
®droC 000, a Takke ¢ y4étom cbegepanbHon paboyen nporpaMmmbl BOCANTaAHUS
n KoHuenuuu npenogaBaHus y4ebHoro npegmeta «dusmka.

CogepxaHue nporpaMmmbl Mo U3NKe HanpaBrieHO Ha (opMupoBaHue
€CTeCTBEHHOHAy4YHOW rPaMOTHOCTU OOByYaloLWMXCA M OpraHu3auuio U3yveHus
PU3NKN Ha LeATenbHOCTHOM OCHoBe. B nporpamme no domsmke yyuTbiBaKOTCS
BO3MOXHOCTU y4ebHoro npegmeta B peanusaumm tpebosaHun OrOC OO0 k
NNaHUPyeEMbIM FIMYHOCTHBIM W MeTanpeaMeTHbIM pesynbTaTtaM obyyeHus, a
TaKkke MeXnpeaMeTHble CBS3M eCTECTBEHHOHAyYHbIX Y4ebHbIX NpeamMeToB Ha
YPOBHE OCHOBHOro obLiero obpasoBaHus.

[Mporpamma no du3nKe YycTaHaBnNuBaeT pacnpegeneHne ydebHoro
mMatepmnana no rogam obyyeHns (nNo krnaccam), npegnaraet nNPUMEPHYIO
nocrnefoBaTenibHOCTb  M3YYeHUs] TeM, OCHOBAHHYKD Ha Jornke pasBuTUS
npeaMeTHOro coaepXxaHus U y4éte Bo3pacTHbIX 0COBeHHOCTeN obyyatoLmxcs.

[Mporpamma no usnke paspaboTaHa C LeNbi oKa3aHUs MEeTOANYECKOW
NOMOLLM y4nTENO B CO3aHMM paboyen nporpaMmmel No yyebHoMy npeamery.

dusmka aBnseTcs cuctemoobpasyrowmMMm OnA  eCTeCTBEHHOHAaYy4HbIX
y4yebHbIX nNpeamMeToB, MOCKOMbKY (U3NYECKME 3aKOHbl fexaTr B OCHOBE
npoueccoB W SABMNEHUA, U3y4aeMmblX Xumuen, 6buonornen, acTpoHOMUEN W
domsnyeckom reorpaduen, BHOCUT BKIad B €CTECTBEHHOHAYYHYHO KapTUHY MUpa,
npegoctasnseT Hauvbonee scHble ob6pasubl NPUMEHEHUS Hay4yHOro meTona
NO3HaHUs, TO eCTb cnocoba NoslydeHns JOCTOBEPHbIX 3HAHUI O MUpPE.

OpHa m3 rnasHbIX 3agady usmyeckoro obpasoBaHus B CTPYKType obuiero
0obpa3oBaHMsa COCTOUT B (DOPMUPOBAHUM €CTECTBEHHOHAYYHOM FPaMOTHOCTU U
NMHTepeca K Hayke y oby4yaroLmxcs.

N3ydyeHne usmkn Ha 6Ga3oBOM YypoBHe npeanonaraet osnageHue
crnegylowmMn KOMNETEHTHOCTAMU, XapaKTepusyrLWUMN eCTeCTBEHHOHAYYHYI0
rPamMOTHOCTb:

e Hay4YHO OOBACHATbL ABMEHUS;

e OUEeHMBaTb Y NOHMMATb OCOBEHHOCTUN HAy4YHOrO UCCNeLOoBaHUS;

e WHTepnpeTupoBaTb  [AaHHble U UCMNOMNb30BaTb  Hay4Hble
AoKasaTtenbCcTBa A noslyvyeHns BbIBOAOB.

Llenn usyyeHns u3Mkm Ha ypoBHE OCHOBHOro obuiero obpasoBaHus
onpegeneHol B KoHuenuuu npenogaBaHus ydebHoro npeameta «Pusmka» B
obpasoBaTenbHbiX opraHmsauusix Poccuinickon ®Pepepaumn, peanuayowmnx
OCHOBHble o0OLleobpasoBaTenbHble MporpamMmbl, YTBEPXKOEHHON pelueHneM
Konnernn Munuctepctea npocselleHmsi Poccunckon egepaumm (MpoTokon ot 3
nekabps 2019 r. Ne MK4BH).

Lienu nsyyenunsa cpunsmnku:

e npuobpeTeHne WHTepeca W CTPeMEHUs OByyaloLMXCa K Hay4yHOMY

N3YyYEHUIO NPUPOAbI, PasBUTUE WX WHTENNEKTyanbHbIX U TBOPYECKUX
cnocobHocTen;



e pas3BuTME MNpeacTaBfieHMM O  HayyHOM  MeTode  MO3HaHuA U
dopmMupoBaHMe uccnNegoBaTENbCKOro OTHOLWIEHUSI K OKPYXaroLmm
ABNEHUAM;

e (OpMMpPOBaAHME HAYYHOrO MUPOBO33PEHMUS KaK pes3ynbTaTa WU3yyYeHus
OCHOB CTPOEHMNSA MaTepun N oyHAaMeEHTanbHbIX 3aKOHOB (PU3NKK;

e (opmMMpoBaHME NpeacTaBAeHnn 0 ponn OU3MKKM AN PasBUTUA OPYrux
€CTEeCTBEHHbIX HayK, TEXHUKN U TEXHONOMNN;

e pas3BuTME TMNpeAcTaBfeHMrM O  BO3MOXHbIX  cdepax  byaywen
npodeccnoHanbHOn OeATENBbHOCTU, CBA3AHHOM C (PM3NKOWN, NOAroTOBKa
K AanbHenwemy oby4eHnto B 3TOM HanpasfeHun.

[oCcTuxXeHne aTnxX uenen nporpammbl No uanke Ha YPOBHE OCHOBHOIO

obuiero obpasoBaHusa obecneunBaeTca peLleHnemM criegyowmx 3agav:

e npuobpeTeHne 3HaHWA O [JUCKPETHOM CTPOEHUU BewecTBa, O
MEXaHWYECKUX, TEMSOBbIX, 3NIEKTPUYECKMX, MarHUTHbIX W KBAHTOBbIX
ABNEHUSAX;

e npuobpeTeHne yMeHu onncbiBaTb N OOBACHATL PUINYECKNE SABNEHUS C
NCNOSIb30BaAHNEM MOMYYEHHbIX 3HAHWNA;

e OCBOEHME MEeTOOOB peLleHMs MPOCTENMWMX pacYETHbIX 3agjady C
NCNOJSIb30BaHNEM dom3nyeckmnx Moaeneu, TBOPYECKNX n
NPaKTUKOOPUEHTMPOBAHHbIX 3a4av;

e pasBuTUE YMeHWn HabnwgaTb MPUPOAHbIE SABMEHUS U BbINOSTHATb
onbITbl, TabopaTopHble paboTbl U IKCNEPUMEHTArNbHbIE NCCNEeLOBaHUSA C
MCNOSb30BaHNEM U3MEPUTESbHBIX NPUBOPOB;

e OCBOEHMe NpMEMOB paboTbl C MHpopMaLMEN PUNYECKOTO COAEPKaAHUS,
BKMOYas MIHPOPMaLNIO O COBPEMEHHbIX AOCTUXKEHUAX (DU3KKK, aHanmns3 un
KpUTMYECKOEe oLeHnBaHne nHopmauuy;

e 3HAKOMCTBO CO cdepamn  npodecCcnoHanbHOU  OesTENbHOCTH,
CBSI3@HHbIMM  C  (U3NKOW, U  COBPEMEHHBIMW  TEXHOMOMUSIMW,
OCHOBAHHbIMWN Ha OOCTUXEHUSAX PU3NYECKON HaYKM.

Ha n3yyeHne ¢msmkmn (6a3oBbii ypOBEHL) HA YPOBHE OCHOBHOMO 0b6Llero
obpasoBaHusa oTBOaMTCA 238 Yacos: B 7 kracce — 68 yacoB (2 4yaca B Hefent),
B 8 knacce — 68 yacoB (2 4yaca B Hegento), B 9 knacce — 102 yaca (3 4aca B
Hegento).

MNpeanaraemMslin B nporpaMmmMe no duanke nepeyeHb nabopaTtopHbiX paboT u
ONbITOB HOCWUT peKoMeHOaTenbHbI XapakTep, YyyuTenb Aenaet BblOoOp
npoBeaeHuss nabopaTopHbiXx pPaboT M ONbITOB C YYETOM MHOMBUAOYANbHbIX
ocobeHHOCTEN  OOyvallMxcsl, Cnucka  3KCMepUMEeHTarbHbIX  3adaHui,
npeanaraembix B pamKkax OCHOBHOIO rocy]apCTBEHHOro ak3ameHa no umanke.



COOEPXAHUE OBYYEHUA
7 KINACC

Pazpgen 1. ®Pusuka n e€ ponb B NO3HaHUU OKpPYXKakoLero Mupa.

dusmnka — Hayka O npupoge. AsneHus npupoabl. dPusmyeckme ABMEHUS:
MeXxaHu4yeckme, TeNsoBble, ANEKTPUYECKME, MAarHUTHbIE, CBETOBbLIE, 3BYKOBbIE.

dusnyeckne BenMYUHBbL. MN3mepeHne uanyecknx BenuuuH. dusunyeckue
npubopsl. MNMorpewHoCcTb M3MepeHnin. MexxgyHapogHas cuctema eanHuu,

Kak wu3nka u pOpyrme ecTecTBeHHble Hayknm U3y4alT npupoay.
EcTtecTBeHHOHay4HbI MeTOL MO3HaHWA: HabntogeHWe, NOCTaHOBKA Hay4yHOro
BOMpOCa, BbIOBWXEHWE TUMOTE3, OKCNEepMMEHT MO nNpoBepke TrunoTes,
obObsicHeHMe Habnogaemoro sBneHnsd. OnucaHve U3NYECKUX SBMEHUA C
NOMOLLIbIO MOAENEWN.

HdemoHcmpauyuu.

1. MexaHn4yeckue, TennoBble, 3reKTpuyeckme, MarHUTHble, CBETOBblEe

SABIEHUS.
2. dusnyeckme npmbopbl U npoueaypa NPAMbIX U3MEPEHUIN aHaNOroBbIM U
UM pPOBbLIM NPUOOPOM.

JlTabopamopHbie pabomsbl u onbimsl.

OnpepgeneHune LeHbl AeneHns Wwkarnbl uaMepuTenbHOro npmudopa.
N3mepeHne pacCTosHUM.

N3mepeHne obbEMa XnagkocTn n TBEPAOro tena.

OnpepeneHune pa3amepoB Manbix Ten.

N3mepeHne TemnepaTtypbl Npu MNOMOLUM XMOKOCTHOMO TEepMOMETpa U
AaTymnka TemnepaTtypebl.

[MpoBeneHne nccnegoBaHUA Mo NPOBEPKE rMnoTesbl: AafibHOCTbL NonéTa
Lapuka, nyLeHHOro ropu3oHTanbHo, Tem 6onblle, Yem 6ornbLle BbiCOTa
nycka.

Paspen 2. lNepBoHavanbHble CBeAEeHNUA O CTPOEHUU BellecTBa.

CTpoeHne BewlecTBa: atoMbl W MoOnekynbl, WX pasmepbl. OnbiThl,
AoKasblBaloLmMe ANCKPETHOE CTPOEHNE BELLECTBA.

OBmxeHne 4actuy BewecTBa. CBA3b CKOPOCTU [OBMXEHUS 4YacTuy, C
TemnepaTypon. bpoyHoBckoe aBwxeHue, andpdysua. Baammogencreme vactuy,
BELLLECTBA: NPUTSXKEHMNE N OTTaNKNBaHME.

ArperaTHble COCTOSIHUS BeLeCcTBa: CTPOEHNE ra3oB, XXUAKOCTEN U TBEPAbIX
(kpucTannuyecknx) Ten. BaaMmocBssb Mexay CBOMCTBaMM BeLLECTB B pasHbIX
arperatHbIX COCTOSIHUSIX U UX aTOMHOMONEKYNAPHbIM cTpoeHnem. OcobeHHOCTH
arperatHbIX COCTOSIHUA BOAbI.

HdemoHcmpayuu.

1. HabnwogeHne 6poyHOBCKOro ABMKEHUS.

2. HabnwoaeHue guddysmn.

3. HabniogeHrne  aBneHun,  OBOBACHSAIOWMXCA  MPUTSHKEHMEM UMK

OTTanknBaHMeM 4acTuL BeLLEeCTBa.
JlabopamopHbie pabombi U OnbIMbI.
1. OueHka [gunameTpa aTomMa MeToAOM psgoB (€ MCNONb3oBaHWEM

doTorpacun).
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2. OnbITbl N0 HAbNOAEHNIO TEMMOBOrO pacLUMpPEeHUsi ra3os.

3. OnbITbl N0 0O6HAPYXEHWNIO ENCTBUS CUIT MONEKYTSIPHOIO NPUTSKEHWS.

Paszpgen 3. [IBUXXeHne n B3amumoaencTeme Ten.

MexaHn4yeckoe OBuXeHue. PaBHOMEpPHOE M HepaBHOMEPHOE [BMXEHUE.
CkopocTb. CpegHsisi CKOPOCTb NPU HEPABHOMEPHOM ABWMXEHUU. PacyéT nytu u
BPEMEHU OBUXEHMUS.

ABneHne uHepuun. 3akoH MHepuun. Baammopgencteme Ten Kak npuunHa
N3MEHEHNS1 CKOpPOCTM ABwxkeHuna Ten. Macca Kak Mepa WHEpPTHOCTM Tena.
[MnoTHocTb BewecTBa. CBA3b MNSIOTHOCTU C KONIMYECTBOM MOJSIEKYN B eauHULE
ob6bEéMa BellecTBa.

Cuna Kak xapaktepuctumka B3anmogenctena ten. Cuna ynpyroctu n 3akoH
'yka. lamepeHune cunbl ¢ NOMOLbLI0 AMHAMOMeETpa. SABMeHne TAroTeHnsa n cuna
TsokecTn. Cuna TsaxecTm Ha apyrux nraHetax. Bec Temna. HeBecomocTs.
CnoxeHue cun, HanpaBneHHbIX MO O4HOW NpAMOW. PaBHogencTeyowas cun.
Cuna TpeHusi. TpeHne CKONMbXEHUs U TpeHne nokosi. TpeHue B npupoae wu
TEXHUKE.

HdemoHcmpayuu.

HabnogeHne mexaHM4eckoro ABMXeHNA Tena.
N3mepeHne ckopocTu NPSIMOSNIMHENHOIO ABUXEHUA.
HabntogeHne aBneHnst MHepunu.
HabnogeHne nameHeHns ckopocTy Npyu B3anMogencTBumn Ten.
CpaBHeHuMe macc no B3anMoAencTButo Ten.
CnoxeHune cun, HanpasBfieHHbIX N0 OAHOW NPSMON.
I1a60pamoprle pabomsbi u onbIMabI.
1. OnpepeneHne ckOpPOCTM PaBHOMEPHOIO ABMKEHMUS (LUapuKa B XXUOKOCTH,
MOAENN ANEKTPUYECKOro aBTomodbmnsa u Tak ganee).
2. OnpepgeneHve cpeHeEn CKOPOCTU CKOMbXeHUs Bpycka unu wapuka no
HaKMOHHOWM NSTIOCKOCTM.
3. OnpegeneHune NNOTHOCTM TBEPAOro Tena.
4. OnbITbl, AEMOHCTPUPYIOLLME 3aBMCUMOCTb pacTskeHus (aedopmauun)
NPYXXWHbI OT NPUIOXKEHHOW CUMbI.
5. OnbITbl, AEMOHCTPUPYIOLLUNE 3aBUCMMOCTb CUITbl TPEHUSA CKOMbXEHUS OT
Beca Tena 1 xapakrepa cornpukacaroLmxca NoOBEPXHOCTEMN.

Pazpen 4. [laBneHue TBEpAbIX Tes, XXMAKOCTEN U ra3os.

HaeneHne. Cnocobbl yMEHbLUEHUS U yBENUYEHUS OaBneHus. [aBneHue
rasa. 3aBMCUMOCTb [aBreHus rasa OT oObéma, TemnepaTtypbl. [lepepadva
AaBneHust TBEPAbIMM Tenamu, XMOKOCTAMM U rasamu. 3akoH [lackans.
[MHeBMaTMYECKNE MaLUHbI. 3aBMCUMOCTb AaBIEHUSA XUOKOCTU OT rNyOuHbI.
'mopocTtatuyeckmn napagokc. CoobOwarowmeca cocygbl. ['mopaBnuyeckme
MEXaHN3Mbl.

ATmocdepa 3emnu n atmoccepHoe aasrieHne. MNpuynHbl CyLecTBOBaHUS
Bo3ayLlHon obonoykn 3emnu. OnbiT Toppudennun. NamepeHme atMocqepHOro
AaBneHns. 3aBMCUMOCTb aTMOCKEPHOro AaBfeHUst OT BbICOTbl Hag YPOBHEM
Mopsi. MNpnbopbl 4Na namepeHust atMocdepHOro AaBneHus.

[enctBme XNOKOCTU U rasa Ha NorpyXeHHoe B HUX Teno. BeiTankueatowas
(apxnmepoBa) cuna. 3akoH Apxumeaa. lNnasaHue Ten. BosgyxonnaeaHue.

HdemoHncmpayuu.
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3aBMCUMOCTb AaBfeHns rasa ot Temneparypsbl.

[Mepenaya gaBneHUs XNUOKOCTLIO U ra3oMm.

CooObwatowmeca cocyapl.

'maopasnuyecknn npecc.

[MposBneHne aencTemna atMocdepHOro AaBreHuns.

3aBMCMMOCTb BbITanKMBatoLWen cunbl OT 00bEMA MOrpyXEHHON YacTu
Tena v NAOTHOCTU XUOKOCTH.

PaBeHCTBO BbITanknsawLen curbl BECY BbITECHEHHOW XXUOKOCTMU.
Ycnosue nnasaHWg Ten: nraBaHWe Unn norpy>xeHne Ten B 3aBUCUMOCTU
OT COOTHOLLEHMS NITIOTHOCTEN Tena n XUOKOCTH.

JlabopamopHbie pabomsi U onbimsl.

1. NccnegoBaHne 3aBUCMMOCTM Beca Tena B Boae OT ob6béma
NOrpy>XEHHOM B XXMOKOCTb YacTu Tena.

2. OnpegeneHve BbiTankMBalLWen Cunbl, AOENCTBYWOLWENA Ha Teno,
NOrpy>X€HHOE B XNOKOCTb.

3. lpoBepka He3aBMCMMOCTWU BbiTarKMBawoLWen CUnbl, OEACTBYHOLLEN Ha
Terno B XWUAOKOCTKU, OT Macchl Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb BbITanKMBaloLWen Cunbl,
OENCTBYOLEN Ha TeNo B XMAOKOCTU, OT OBbEMa MOrpyXEHHOM B
XWOKOCTb YacTu Tena n oT MNAOTHOCTU XUOKOCTMW.

5. KoHCTpyupoBaHMe apeomeTpa WKW  KOHCTPyMpOBaHuWE 1OOKU W
onpeaerneHne eé rpy3onoabEMHOCTH.

Paspgen 5. PaboTa n MOWHOCTb. DHeprus.

MexaHn4yeckasa pabota. MowHOCTb.

[MpocTble MexaHu3Mmbl: pblyar, 650K, HakMoOHHaa nockocTb. [lpaBuno
paBHOBecusa pblvara. lNpumeHeHue npaBuna paBHOBeECUS pbldara K 6II0Ky.
«3onotoe npaBwurio» MexaHukn. Kl npocTbix MexaHusmoB. [lpocTble
MeXaHn3Mbl B BbITYy U TEXHMKE.

MexaHndyeckaa aHeprus. KuHeTnyeckass M MNOTEHUManbHas 3QHeprus.
[MpeBpalleHne oOoOHOro BMOAA MeXaHU4YeCKOW 3JHeprMm B Apyron. 3akoH
COXPaHEHUNS 3HEPTUM B MEXAHUKE.

HdemoHcmpauyuu.

1. lMpumepbl NPOCTbIX MEXaHNU3MOB.

JlabopamopHbie pabomsbi U OnNbIMbI.

1. OnpegeneHne paboTbl CUNbl TPEHUS NPU PaBHOMEPHOM ABWXKEHUM Tena

MO ropM30OHTasNIbHOW MOBEPXHOCTH.

2. WNccneposaHue ycnosui paBHOBECUS pblyara.

3. N3mepeHue Kl HakNoHHOM NNOCKOCTH.

4. W3yyeHune 3akOHa COXpaHEHUS MeXaHNYeCKOW 3HEPTUMN.

8 KITACC
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Pasnen 6. TennoBble sBNeHUS.

OCHOBHbIE MOMOXEHUST MOJSIEKYSIIPHO-KUHETUYECKON TEOpPUN CTPOEHUSA
BelwlecTtBa. Macca 1 pasmepbl atToMoB M Monekyn. OnbITbl, NogTBEPXAatOLWme
OCHOBHbIE MOJIOXEHUS MONEKYIISIPHOKMHETUYECKON TEOPUMN.

Mogenu TBEPOOro, XWOKOro W rasoobpasHOro COCTOSHMIK BeLlecTBa.
Kpuctannuyeckmne n amopdHole Tena. O6bACHEHNE CBONCTB ra3oB, XXUAKOCTEN U



TBEPAbIX Ten Ha OCHOBE MONOXEHUA MONEKYNSPHO-KUHETUYECKON TEOopUM.
CmaumBaHue n kanunnsipHble sBrneHns. TennoBoe paclmpeHne n cxaTme.

TemnepaTtypa. CBs3b TemnepaTypbl CO CKOPOCTbH TEMMOBOr0 OBUXEHUSA
yactuy. BHyTpeHHAs1 aHeprnsa. Cnocobbl M3MEHEHUS BHYTPEHHEN SHEPruu:
Tennonepenava n coBepLueHne paboThl. Buabl Tennonepegayu:
TENnnonpoBOAHOCTb, KOHBEKLMS, N3NYyYEHNE.

KonnyectBo TennoTbl. YaenbHasa TENNTOEMKOCTb BellecTBa. TennoodbmeH un
TennoBoe paBHOBecue. YpaBHeHMe TennoBoro 6anaHca. [InaeBneHne u
OTBEpPAEBAHME KPUCTaNNIMYECKMX BELLECTB. YaenbHad Tenmnota MraBneHus.
MapoobpasoBaHne n koHaeHcauusa. cnapenue. KuneHne. YgenoHas Tennota
napoobpasoBaHus. 3aBMCUMOCTb TemnepaTypbl KUMNEHUS OT aTMOCHEPHOro
AaBNeHus.

BnaxHocTb BO3ayxa.

OHeprusa Tonnuea. YaenbHasa TennoTa CropaHus.

MpuHumnebl paboTtbl TennoBbix Asuratenen KI1O TennoBoro agsurartens.
Tennosble ABUraTenu n 3awuTa oKpyxatoLlen cpeqbl.

3aKOH CoXpaHeHus N NpeBpaLleHnst IHEPTUN B TENSOBLIX NpoLeccax.

HdemoHcmpauyuu.

HabnogeHne 6poyHOBCKOro ABMKEHUS.

HabnogeHne andpdysuun.

HabniogeHne sBneHnn cMavymBaHna N KanunnapHbIX SBAEHUNA.

HabnogeHne TennoBoro pacwmpeHns Tern.

M3meHeHne gaBneHus rasa npu nameHeHMn obbémMa n HarpeBaHum Unm

oxnaxaeHuu.

MpaBuna namepeHnsa TemnepaTypbl.

Buabl Tennonepeaayn.

OxnaxgeHne npu coBepieHnn paboThl.

. HarpeBaHwue npu cosepLueHnn paboTbl BHELLHUMM CUIAMM.

10. CpaBHeHMEe TENNOEMKOCTEN Pa3fINYHbIX BELLLECTB.

11. Habntogernue knnexHus.

12. HabnogeHne nocTtostHCTBa TeMnepaTypbl Npu NraBieHun.

13. Mopgenu TennoBbIX ABUraTenen.

JlabopamopHbie pabomsbi U onbIMbI.

1. OnbITbl N0 OGHAPYXXEHUIO 4EUCTBUSA CUIT MOSIEKYNSPHOIO MPUTSHKEHUS.

2. OnbITbl NO BblpaLMBaHMIO KPUCTANIOB NOBAapPEHHOW CONKM UNKU caxapa.

3. OnbITbl NO HabnNAEHIO TEMNSIOBOrO pPacCLUMPEHUS ra3oB, XUOKOCTEN U

TBEPAbIX Ten.

OnpepeneHune gaBneHust Bo3gyxa B 6annoHe wnpuua.

OnbITbl, 4EMOHCTPUPYIOLLNE 3aBUCMMOCTb OaBfiEHUs BO3gyxa OT ero

o6bEMa 1 HarpeBaHUs UNK OXNaXXaeHus.

6. lNMpoBepka rmnoTesbl IMHEMHON 3aBUCUMOCTM OfMHbI CTONBMKA XUOKOCTU
B TEPMOMETPUYECKON TPYyOKe OT TemMnepaTtypsbl.

7. HabniogeHne u3MeHeHuUss BHYTPEHHEW 3Heprmm Tena B pesynbraTte
Tennonepeaavn n paboTbl BHELLIHMUX CUI.

8. WccnepoBaHue siBneHnsa TennoobmeHa npu CMELUMBaHUN XONOAHOM U
ropsiyen BoAbl.
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9. OnpeneneHne konnyecTBa TennoTbl, MOMYyYEeHHOro BOOOWM  Npw
TennoobmeHe ¢ HarpeTbiM MeTanmM4yecknm LUnnMHOPOM.

10. OnpepgeneHune yaenbHOM TENSTOEMKOCTU BELLLECTBA.

11. WccneposaHmne npouecca ncnapeHus.

12. OnpegeneHne OTHOCUTENBHOM BNaXXHOCTU BO3ayXa.

13. OnpepeneHue yaenbHOW TENSOThI MNNaBneHns nbaa.

Paspgen 7. 9nekTpuyeckue n MarHUTHble SBJIEHUS.

onekTpusauus Ten. [IBa poaa anekTpuyecknx sapsnoB. Baanmopgencteue
3apsbkeHHbIXx Ten. 3akoH KyrnoHa (3aBUCMMOCTb CUMbl  B3aMMOLENCTBUS
3apsPKEeHHbIX Ten OT BENUYMHbI 3apsoB U PaCCTOSHUSA Mexay Tenamm).

onekTpuyeckoe none. Hanpsyk€HHOCTb anekTpuyeckoro nons. lMpuHuun
Cynepnosnumnmn 3NeKTpUYeCcKnx nonen (Ha Ka4eCcTBEHHOM YPOBHE).

HocuTtenun anekTpnyeckux 3apsgoB. OreMeHTapHbIN ANIEKTPUYECKUIN 3apsas.
CtpoeHne atoma. [IpoBOOHUKM U OUSNEKTPUKN. 3aKOH  COXpPaHEHUs
31EeKTPMUYECKOro 3apsaa.

ONEeKTPUYECKMN TOK. YCNOBUA CYLLECTBOBAHMUS 3NIEKTPUYECKOro ToKa.
MCTOYHUKM NOCTOSAHHOrO TOKa. [eNCTBUA INEKTPUYECKOro TOoKa (TensioBoe,
XMMMYeckoe, MarHUTHOE). NEKTPUYECKUI TOK B XKUOKOCTSX U ras3ax.

onektpunyeckaa uUenb. Cuna Toka. OfieKTpUYecKkoe  HanpshKeHue.
ConpoTuereHne NpoBogHMKa. YaenbHOe conpoTuereHne Belwlectsa. 3akoH Oma
ana  yyactka uenu. [locnegosaTenbHoe W NapannenbHOe CoeauHeHue
NPOBOLHUKOB.

Pabota “ MOLWHOCTbL 3nekTpuyeckoro Toka. 3akoH [bxoyns—JleHua.
OneKTpnyeckne Luenun n noTpedutenn anekTpudeckon aHeprim B 6oiTy. KopoTkoe
3aMblkaHue.

[MocTosiHHbIE  MarHuTbl.  B3aumogenctBme  MNOCTOSHHbIX — MarHUTOB.
MarHutHoe none. MarHutHoe nosie 3eMnM M ero 3HadeHue ONA KU3HU Ha
3emne. OnbIT OpcTtega. MarHuTtHOe none anekTpudeckoro Toka. [MpumeHeHne
9IeKTPOMArHMTOB B TexHuKe. [encTtBMe MarHMTHOro nons Ha NpPOBOLHUK C
TOKOM. ornekTpoasuratens NOCTOSIHHOIO TOKa. Ncnonb3oBaHue
anekTpoasuraTenen B TEXHUYECKMX YCTPOMCTBAX M Ha TpaHcnopTe.

OnbiTbl ®apages. ABneHne anekTpoMarHnTHon nHaykumn. MNpaeuno JleHua.
QrekTporeHepaTop. Cnocobbl nosily4yeHmns 3NEeKTPUYECKON QHEeprum.
OIEeKTPOCTaHUMN Ha BO30OOHOBNSAEMbIX MCTOYHUKAX SHEPTUN.

HdemoHcmpauyuu.

QneKkTpusauyus Ten.

[1Ba pofa aneKkTpudeckmx 3apsaoB 1 B3anMogencTBne 3apsikKeHHbIX Ten.
YCTPONCTBO U AeNCTBUE 3neKTpocKona.
QnekTpocTaTnyeckas UHOYKUMS.

3aKOH COXpaHeHUs anNeKTpUYecKmx 3apsaos.
[MpOBOAHMKM U ONINEKTPUKMN.

MogenupoBaHue CUMNOBbIX JIMHUW SNEKTPUYECKOTO NOSIS.
MCTOYHNKM NOCTOAHHOrO TOKA.

. [dencresuna anekTpmnyeckoro Toka.

10. OIIEKTPUYECKUIN TOK B XXUOKOCTW.

11. [[a30BbIV paspsaa.

12. N3mepeHne cunbl Toka aMnepMeTpOM.
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13. N3mepeHne aneKkTpn4eckoro HanpsKeHUss BONbTMETPOM.

14. Peoctat n marasuH conpoTUBIIEHUN.

15. B3avmoaencrTeme nocTossHHbIX MarHUTOB.

16. MogenupoBaHue HEBO3MOXHOCTW pa3fersieHns NoncoB MarHuTa.
17. MogenupoBaHue MarHUTHbIX NOMEN NOCTOAHHBLIX MarHUTOB.

18. OnbIT 3pcTeaa.

19. MarHuTHOE none Toka. ANeKTPOMarHuT.

20. [lencTBMe MarHUTHOro Nosns Ha NPOBOAHMK C TOKOM.
21. QrnekTpoasuraTenb NOCTOSHHOIO TOKa.

22. NccneposaHune siBNeHUs anekTpoOMarHUTHOW UHAOYKLUUMN.

23. OnbITbl ®apages.

24. 3aBNCMMOCTb HarnpasfeHUss MHAYKLUMOHHOIMO TOoKa OT YCMOBUA €ro
BO3HWKHOBEHMUS.

25. OneKTporeHepaTop NOCTOSIHHOrO TOKa.

JlTabopamopHbie pabomsbi U onbimasl.

1. OnbITbl MO HabniogeHuo  anekTpusauun Ten WHOAYKUMEW U npwu
COMPUKOCHOBEHWUN.

2. WccnepoBaHne OenCTBUS 3SIEKTPUYECKOro Mons Ha MPOBOAHUKM U

AN3NEKTPUKN.

Cbopka 1 npoBepka paboTbl ANEKTPUHECKON LIENN MOCTOSIHHOIO TOKa.

N3mepeHne n perynmpoBaHmne Cunbl Toka.

N3mepeHne n perynnpoBaHne HanpsiKeHns.

WccnenoBaHne 3aBUCMMOCTU CUSbl TOKA, MAOYLLEro Yyepes pesncTop, oT

COMPOTUBIIEHNS PE3UCTOPA U HaNpPsXKEHUS HA PE3UCTOPE.

OnbiThl, AEMOHCTpupyloLme 3aBMCUMOCTb 3NEKTPUYECKOTO

COMPOTUBIIEHNA MNPOBOLHMKA OT €ro [AfWHbI, nrowagn nonepeyvyHoro

ceyeHnsa n matepmana.

8. lpoBepka npaBuna CrioXeHUs HanpsXeHurn npu nocnenoBaTeflbHOM
coeauHeHNN OBYX Pe3NCTOPOB.

9. lNposepka npaBuna ANa cuUnbl TOKa NPV NapanfesibHOM COoeauHEHUN
pPe3nNCTOpPOB.

10.  OnpepgeneHve paboTbl 3MEKTPUYECKOro TOKa, uAayLero 4epes
pes3uncTop.
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11. OnpepneneHne MOLLHOCTM SNEKTPUYECKOro ToKa, BblAensemMon Ha
pe3ncTope.
12. NccnepoBaHne 3aBUCUMOCTU CUMbl TOKa, UAOYLLErO Yepes NnamroyKy,

OT HanpsKeHUs1 Ha HeEN.

13.  Onpepgenenue KI HarpeBaTens.

14. NcecnepgoBanue MarHMTHOro B3aMMOOEeNCTBUA NOCTOSAHHbIX
MarH1ToB.

15. N3yyeHne MarHUTHOro nonisi MOCTOSHHbIX MarHMToB Npu KX
obbeauHeHN 1 pasgeneHnn.

16. NccnepoBaHne [eWCTBUSI SMNEKTPUYECKOrO TOoKa Ha  MarHWUTHYHo
CTpernky.

17. OnbITbl, AEMOHCTPUpYOLWME 3aBUCUMOCTb CWUSlbl B3aUMOOENCTBUA
KaTyLWKN C TOKOM M MarHmta OT CUMbl TOKa W HanpaBneHus Toka B
KaTyLUKe.



18. N3y4yeHne oenctems MarHMTHOro Noss Ha NPOBOLHUK C TOKOM.
19. KoHcTpynpoBaHue n nsydeHne paboTbl anekTpoaBuraTens.
20. N3amepeHnune Kl anektpoaBuratesibHOM YyCTaHOBKM.
21.  OnbITbl NO MCCNEeOOBaHUIO SBEHUS 3ANIEKTPOMArHUTHOM WHOYKUMWN:
nccrnegoBaHne M3MEHEHWN 3HaYeHUst N HanpasfeHus MHOYKUMOHHOro
TOKa.
9 KIACC

Paspnen 8. MexaHu4yeckue siBrieHus.

MexaHuyeckoe paBuxkeHne. MaTtepuanbHad Todyka. Cuctema OTCYETA.
OTHOCUTENBHOCTL MEeXaHU4YecKoro OBwxeHus. PaBHomMepHOoe npAMOnMHENHoe
apmwxeHne. HepaBHoMepHoe npsMonMHenHoe  aBwxkeHue. CpefgHsas  u
MrHOBEHHAas CKOPOCTb Teria Npy HepaBHOMEPHOM LBUXEHUMN.

YckopeHue. PaBHOyCKOpeHHOe npsaMonunHenHoe aswxkeHne. CBoboaHoe
nageHue. OnbITbl Manunes.

PaBHOMepHOe OBWXeHWe Mo OKPYXHOCTW. lepuog n Yactota obpalleHus.
JInnenHasa n yrnosasi ckopocTtu. LleHTpocTpeMutensHoe ycKkopeHue.

[MepBbIn 3akoH HbloTOHA. BTOpon 3akoH HbtoTOHaA. TpeTuit 3akoH HbloTOHa.
[MpyvHUMN cynepnosnuyum cus.

Cuna ynpyroctun. 3akoH ['yka. Cuvna TpeHuda: cuna TPEeHUs! CKOMbXEHMWS,
cuna TpeHusa NoKos, Apyrne Buabl TPEHUS.

Cuna TaXKeCcTn U 3aKOH BCEMUPHOro TAroTeHud. YckopeHne cBob6ogHOro
nageHvs. [ewxkeHne nnaHet Bokpyr CornHua. [lepBas KocMuyeckasi CKOPOCTb.
HeBecomMoCTb 1 neperpysku.

PaBHOBecne maTepmanbHOM  TOYkM.  AOGCOMTHO  TBEPLOE  Teno.
PaBHOBecne TBEPOOro Tena ¢ 3akpennéHHOM OCbio BpalweHnd. MoMeHT cunebl.
LleHTp TsxecTn.

Mmnynbc Tena. lameHeHne nmnynsca. iMnynbc cunbl. 3akOH COXpaHeHUs
nmMnyrnbca. PeakTuBHOe OBUXeEHME.

MexaHndyeckaa pabota m mowHoOCTb. PaboTta cun TsxkecTu, ynpyroctw,
TpeHus. CBsA3b aHeprun n paboTbl. MNMoTeHunanbHaa aHeprus Tena, NogHAToro
Hag MOBEPXHOCTbIO 3emnn. [loTeHuManbHass SHeEpPrns CXaTon MPY>XMHbI.
KuHeTnyeckasa aHeprusi. Teopema O KMHETUYECKON dHEeprum. 3akOH COXpaHeHUs
MEeXaHMYeCKOWN SHEPruu.

HdemoHcmpauyuu.

1. HabnogeHne mexaHM4eckoro OBWXEHUA Tena OTHOCUTENbHO pasHbIX

Ten oTcyéTa.

2. CpaBHeHWe nyTen U TPaeKTOpuUh OBWXKEHUS O4HOrO W TOro e Tena
OTHOCUTENBHO pa3sHbIX TEN OTCYETA.

N3mepeHne CKopoCTu 1 YCKOPEHUS NPSAMOSTMHENHOMO ABMKEHUS.

NccnenoBaHne npu3HakoB paBHOYCKOPEHHOIO ABMKEHMS.

HabntogeHve aBmXeHnsa Tena no oKpy>KHOCTW.

HabniogeHne MexaHU4eckux SABNEeHWn, MNPpOUCXOOsWnX B CUCTEME

oTcyéta «Tenexka» npu €€ paBHOMEPHOM W YCKOPEHHOM ABWMKEHUMU

OTHOCUTENbHO KabuHeTa PU3MKN.

7. 3aBNCMMOCTb YCKOPEHUSI Tena OT Macchl Tefla N eNCTBYIOLLEN HA HEro
CUnbl.

I



8. HabniogeHune paBeHCcTBa cui nNpy B3anMOAENCTBUN Ten.

9. N3meHeHMe Beca Tena npu YCKOPEHHOM ABWXKEHUN.

10. Mepepaya mnynbca Npyu B3aMMogencTsnm Tern.

11. MpeobpasoBaHus aHEPrun Npun B3aMmoaencTemm Ten.

12. CoxpaHeHue nmnynbca npu Heynpyrom B3anMoaencTanu.

13. CoxpaHeHune nmnyrnbca npm abcontoTHO yNpyroMm B3aMmogemncTBum.

14. HabntogeHne peakTMBHOIO ABUMXEHUS.

15. CoxpaHeHne MmexaHn4ecKon IHeprun npu cBoGOAHOM NageHum.

16. CoxpaHeHne MexaHUYeCKOW 3JHepruM npu OBWXEHUW Tena nopg
AENCTBUEM MPYXUHbI.

JlabopamopHbie pabomsbl u onbIMsbl.

1. KOHCTpympoBaHMe TpakTa Ans pasroHa W JanbHeuwero pasHOMEPHOro
ABWXXEHNSA LLUAPUKA U TENEXKN.

2. OnpeneneHne cpefHeENn CKOPOCTU CKOMbXEHUA Bpycka unu OBUXKEHUA
LapuKa No HaKIMOHHOW NIIOCKOCTW.

3. OnpegeneHne yckopeHust Tera npu pPaBHOYCKOPEHHOM [ABWMXXEHUU Mo
HaKMOHHOWM NJTIOCKOCTM.

4. VccnepoBaHne 3aBUCMMOCTU NYTU OT BPEMEHM MPU PaBHOYCKOPEHHOM
ABWXKeHUN 6e3 HavyanbHOW CKOPOCTM.

5. lpoBepka rmMnNoTesbl: e€crnnm npu pPaBHOYCKOPEHHOM ABWXeHUN ©Oe3
Ha4anbHOM CKOPOCTM MYTU OTHOCATCA KaK psag HEYETHbIX 4ucesn, To
COOTBETCTBYIOLLNE MPOMEXYTKN BPEMEHN OOUNHAKOBbI.

6. WccnepoBaHMe 3aBUCUMOCTM CUMbl TPEHUSA CKOSMBbXEHUA OT  CUIbl
HOpPMasbHOro AaBneHs.

7. OnpeneneHune KoadPuUUNEHTA TPEHNSA CKOMBbXEHUS.

8. OnpepneneHune XECTKOCTU MPY>KMHbI.

9. OnpefgeneHune paboTbl CUMbl TPEHUA NP PAaBHOMEPHOM ABWXEHUU Terna
MO ropM30OHTaNbHON NOBEPXHOCTH.

10. OnpepgeneHne paboTbl CUnbl yNpyroctTu npuv noabeéMe rpysa C
NCMNONb30BaHNEM HENOLBMXXHOIO U NOABMXKXHOIO 6I10KOB.

11. N3yyeHne 3akoHa CoOXpaHEeHUS SHEPTnN.

Pa3pen 9. MexaHn4yeckune KonebaHust u BONHbI.

KonebaTtenbHoe pgBukeHne. OCHOBHble XapaKTepPUCTUKN  KorebaHui:
nepwod, 4acrtorta, amnnutyga. Matematuyeckum u MPYXUHHBbIA  MaATHUKN.
[MpeBpalleHne aHeprm npu konebaTenbHOM ABMKEHUMN.

3atyxaowme  konebaHusa.  BblHyxgeHHble  konebaHusi.  Pe3oHaHc.
MexaHnyeckne BOMHblI. CBOWCTBA MexaHWYeckux BOMH. [1pogdosibHble U
nonepeyHble BOMHbI. [nnHa BOMHbI W CKOPOCTb €€ pacrnpoCTpaHEHUS.
MexaHuyeckue BOSHbI B TBEPAOM Terne, CeMCMUYECKNE BOSTHbI.

3ByK. 'POMKOCTb 3ByKa W BbicOoTa TOHa. OTpaxeHue 3Byka. MHGpasByk u
yNbTpasByK.

HdemoHcmpauyuu.

1. HabnogeHne konebaHun Ten nog AeWUCTBMEM CUIbl TSXECTU U CUnbl

ynpyrocTu.

2. HabnwogeHue konebaHui rpy3a Ha HUTU U Ha NPYXUHE.

3. HabntogeHue BbIHYKAEHHbIX konebaHui n pe3oHaHca.

4. PacnpocTpaHeHne NpoAoSibHbIX M NONepeYHbIX BOSH (Ha Mogenn).



5. HabniogeHne 3aBMCUMOCTU BbICOTbI 3ByKa OT YacCTOThI.
6. AKYCTMYECKUN pe3OHaHC.
JlabopamopHbie pabomsbi u onbIMsbl.
1. OnpepeneHne 4actoTbl W nepuoga kKonebaHum maTemMmaTU4ecKoro
MasiTHUKA.

2. OnpepeneHune YacToTbl U nepuoga konedaHnn NPy>XMHHOrO MasTHUKA.

3. WccneposaHne 3aBucMmMocTn nepuoga KonebaHun noaBeweHHoOro K
HUTW rpy3a OT ANUHbI HATW.

4. NccnegoBaHme  3aBUCMMOCTM  nepuoga  konebaHuh  MPY>XMHHOTO
MasiTHMKa OT Macchbl rpyaa.

5. lNpoBepka He3aBMCMMOCTU nepunoga konebaHui rpysa, NoABELLEHHOMO K
HWUTK, OT Macchbl rpysa.

6. OnbITbl, AEMOHCTpPMpYHOLLME 3aBUCMMOCTb nepuoga konebaHumn
NPY>XMHHOIO MasiTHMKA OT MacCChbl rpy3a U XXECTKOCTU NPYXXUHbI.

7. NamepeHune yckopeHnsa csobogHOro nageHus.

Paspgen 10. 9nekTpoMarHUTHOE NOJie U 3NeKTPOMarHUTHbIE BOJIHbI.

OneKTpoMarHMTHoe  nomne.  OnekTpoMarHuTHble  BOmHbl.  CBowncTBa
9MIEKTPOMArHMTHbIX BONMH. LUkana anekTpomMarHuUTHbIX BOJSIH. Wcnonb3oBaHue
SNEKTPOMArHMUTHbIX BOSTH Af1si COTOBOW CBA3W.

OneKkTpomarHutHas npupoga ceeta. CkopocTb cBeTa. BonHoBble CBOMCTBA
cBeTa.

HdemoHcmpauyuu.

1. CBouncTBa 3NEKTPOMArHUTHbIX BOJTH.

2. BonHoBble cBoncTBa cBeTa.

JlabopamopHbie pabomsbl u onbiMmsbl.

1. /3ydeHne CBOMCTB 31IEKTPOMArHUTHbBIX BOSIH C MOMOLLBIO MOOMUIBHOMO

TenedgoHa.

Pa3pen 11. CBeToBble ABNEHUA.

JlyueBaa  mopgenb  cBeta. WUctoyHukn  cBeta.  [NpsmMonuHenHoe
pacrnpoctpaHeHne ceeTa. 3aTMeHus ConHua u JlyHbl. OTpaxeHue cBeTa.
[nockoe 3epkano. 3akoH OTpaXkeHusi cBeTa.

MpenomneHne ceBeTa. 3akoH npenomneHus ceeTa. [MONHOe BHYTPEHHee
oTpaxeHue cBeTa. Mcnonb3oBaHWe MNOSIHONO BHYTPEHHErO OTPaXeHns B
ONTUYECKNX CBETOBOAAX.

Jinwza. Xog nyden B nuH3e. OnTudeckass cuctema doTtoannapaTa,
MUKpOCKona M Teneckona. [na3 kak onTudeckast cuctema. bnms3opykocTb u
AarbHO30PKOCTb.

PasnoxeHne 6enoro ceeta B cnektp. OnbiTbl HbloToHa. CroxeHue
crnekTpanbHbIX UBETOB. [Jucnepcusa ceeTa.

HdemoHncmpayuu.

[MpsimonuHenHoe pacnpocTpaHeHne cBeTa.

OTpaxeHue ceTa.

[MonyyeHne nsobpaxkeHni B NAIOCKOM, BOrHYTOM U BbIMYKIOM 3epKarnax.
[MpenomneHne ceeTa.

OnTnyecknn ceeToBOA.

Xopg nyyen B cobupatoLllen nuHse.

Xopa nyven B paccevBaroLLen JINH3e.

NoorWN -



8. lNMonyyeHune n3obpaxeHnin ¢ NOMOLLbIO FNHS.

9. MpuHumn gencrteunsa doToannapaTa, MMKPOCKONa 1 Tefneckona.

10. Mopgenb rnasa.

11. PasnoxeHune 6enoro ceeta B CNEKTP.

12. Mony4eHne 6enoro ceBeTa Npu CrOXeHUN CBeTa pasHbIX LBETOB.

JlabopamopHbie pabomsbl u onbimsl.

1. NccnegoBaHve 3aBUCUMOCTU yrna OTpaXeHWs CBETOBOro Jiyva oT yrna

nageHus.

2. N3yyeHne xapakTtepucTuk n3obpaxeHus npegmMmeTa B NiIOCKOM 3epkane.

3. WccneposaHne 3aBMCUMMOCTWU yrna npenoMmsieHuUs CBETOBOro Jiyvya oT

yrna nageHus Ha rpaHuue «BO34yX—CTEKIIO».

4. Tony4yeHune n3obpakeHnn ¢ NOMOLLbIO cobupatoLemn NNH3bI.

5. OnpepeneHne  (OKYCHOrO  pacCcTostHUA U OMNTUYECKOW  CUMbI

cobuparoLen NNH3bI.

6. OnbITbl NO pa3noxeHuto 6enoro ceeta B CNEKTP.

7. OnbITbl MO BOCMPUATUIO LiBETA NpegMeToB Npu nx HabnwgeHun vepes

LBEeTOBble PUNLTPLI.

Pa3pen 12. KBaHTOBbIe ABNEeHUS.

OnbiTbl Pesepdopaa n nnaHetapHas mogesnb atoma. Mogens atoma bopa.
NcnyckaHue n nornowieHne ceeta atomoM. KBaHTbl. JInHenyaTble cnekTpsbl.

PagonoaktneHocTb. Anbda, 6eTa- n ramma-unanydeHunsi. CTpoeHne atoMHoro
agpa. HyknoHHas Mogenb aTtomHoro sagpa. WMsotonbl. PaguoaktuBHble
npeBpaleHus. lNepuoa nonypacnaga atoMHbIX S4ep.

AnepHble peakumn. 3akOHbl COXpaHEeHUsT 3aps40BOr0 U MacCoOBOrO Yucern.
OHeprna cBA3n atoMHbIX saep. CBA3b Macchbl M aHeprun. Peakumn cuHTesa u
penexHna aaep. cToyHuku aHeprim ConHua v 3Bé3as.

AnepHas sHepreTuka. [JenCTBMS pagMOaKTMBHBIX W3IYyYEHUA Ha >KUBblE
OpraHu3Mmbl.

HdemoHncmpayuu.

CneKTpbl M3fy4YeHNs 1 NOrfOLLEHNS.

CneKTpbl pa3nnyHbIX rasos.

CnekTp Bogopoaa.

HabntogeHne TpekoB B kamepe BunbcoHa.

PaboTa cyéTumnka NOHN3NPYIOLLMX N3NYYEHUN.

Pernctpaums nsny4eHnsa npupoaHbIX MUHEPanoB 1 NPOOYKTOB.

.I1a60pamoprle pabomsbi u onbimeil.

1. HabnwogeHue cnnoLwHbIX N NMIMHeNYaTbiX CNEKTPOB N3NYyYeHus.

2. WccnepoBaHue TPEKOB: M3MEPEHWE 3HEPrn YacTuubl N0 TOPMO3HOMY

nyTn (No gotorpacusam).

3. MNamepeHune pagnoakTneHoro oHa.

NMoBTOpUTENBLHO-0606LW AWM MOAYTb.

[MoBTOpPUTENBLHO-0006LWAOLWMIA MoayIb npegHasHa4veH ans
cuctematmsaumm 1M obobwieHnss npegmMeTHOro  cogepXaHms M onbiTa
OEATENbHOCTN, NPUOBPETEHHOrO MPU U3YyYeHUM BCEro Kypca husmkm, a Takke
ONS NOArOTOBKM K OCHOBHOMY rOCyJapCTBEHHOMY 3K3aMeHy no duauke Ans
obyuvatoLmxcs, BblbpaBLUMX 3TOT y4ebHbI npeamer.

ok =



[Mpy M3y4yeHnUn JaHHOro MOAyINA peanuayoTca U CUCTEMaTU3MPYTCA BUAbI
OEATENbHOCTN, HA OCHOBE KOTOpbIX obecneymBaeTcs OOCTMXKEHNE NpeaMeTHbIX
N MeTanpegMeTHbIX MaHupyeMblx pes3ynbTaTtoB 00y4veHus, dopmMupyeTcs
€eCTeCTBEHHOHay4YHasArpaMoTHOCTb: OCBOEHME HayYHbIX MEeTOLOB MUCCrneaoBaHUA
SABNEHUN NpUpOoabl U TEXHWUKW, OBMadeHNEe YMEHUAMU OOBbACHATL husnveckmne
SIBNEHUS, MPUMEHASA MNOJSIyYEeHHble 3HaHWs, pellatb 3adadn, B TOM 4uUcne
Ka4yeCTBEHHbIE U SKCNEePUMEHTalTbHbIE.

MpuHUMNUanNbLHO  OEATENbHOCTHbIA  XapakTep  AaHHOro  pasgena
peanuayeTcsa 3a CYET TOro, 4YTo obyyaroLmecs BbIMOMHAT 3a4aHns, B KOTOPbIX
UM npegnaraeTcs:

Ha OCHOBE MOJMyYEHHbIX 3HAHWN pacno3HaBaTb W HAYYHO OOBACHATH
dunsnyeckmne ABNEHNS B OKpYyXatoLLen npupoae 1 noBCeLHEBHOW XU3HNY;

MCNonb3oBaTb HayyHble MeToAbl MccrneaoBaHnsa (OU3NYECKUX SBIEHUN, B
TOM yucne NS NPOBEPKN MMNoTe3 1 NoyvyeHns TeopeTUYeCckux BbIBOOOB;

00BbACHATbL Hay4Hble OCHOBbI HamMbonee BaXKHbIX AOCTMXXEHUA COBPEMEHHbIX
TEXHOMNOMMN,  Hanpumep,  MNPaKTUYEeCKOro  WUCMOMb30BaHUA  PasfnMU4HbIX
MCTOYHWKOB 3HEPrMM Ha OCHOBE 3aKOHa npeBpalleHUs M COXpaHeHUs BCeX
N3BECTHbIX BUOOB SHEPIUMW.



NMIMAHUPYEMBIE PE3YJIbTATbl OCBOEHUA MNMPOrPAMMbI MO ®U3SUKE
HA YPOBHE OCHOBHOI'O OBLLEIN O OBPA3OBAHUA

N3ydyeHne pu3amkm Ha YypoOBHE OCHOBHOro obuero obpasoBaHus

HanpaBneHO Ha [OOCTMXKEHME JNUYHOCTHBLIX, METanpeaMETHbIX U MpegMETHbIX
obpasoBaTenbHbIX Pe3ynbLTaToB.

B pesynbtate u3ydeHuss HU3MKM Ha ypOBHE OCHOBHOro obuiero

obpasoBaHus y obyyatoweroca 6yayT cdopMupoBaHbl cregyrowme NMYHOCTHbIE
pe3ynbTaTbl B YaCTU:

1) naTpuoTYECKOro BOCNUTaHUA:

- NposABNEHNE NHTEpPeca K NCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOWN
JPM3NYECKON HaYKK;

- LLEHHOCTHOE OTHOLLEHME K JOCTUXEHNAM POCCUNCKUX YYEHBIX-(PU3NKOB;

2) rpaXxgaHCKoOro n AyXxoBHO-HPaBCTBEHHOrO BOCNUTaHUA:

- TOTOBHOCTb K aKTMBHOMY y4yacTuto B obcyxaeHun obLecTBEHHO3HaYNMbIXU
3TNYECKNX Npobnem, CBA3aHHbIX C MPAKTUYECKUM NPUMEHEHNEM OOCTUXKEHWUN
doun3nKK;

- OCO3HaHWEe BaXXHOCTU MOPanbHO-3TUYECKUX MPUHUMMNOB B AEATENbHOCTU
YYEHOro;

3) acTeTM4YecKoro BOCNUTaHUA:

- BOCMPUATME ICTETUYECKUX KayeCTB (PU3NYECKOW HayKU: €€ rapMOHWYHOro
NOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, NNAKOHUYHOCTH;

4) UeHHOCTU Hay4YHOro NO3HaHUA:

- OCO3HaHMEe LUEHHOCTU (U3MYEeCKOM HayKMm KakK MOLLYHOMO WHCTPYMEHTa
NO3HAHUS MUpa, OCHOBbI PasBUTUA TEXHONOMW, BaXXHEWNLLIEN COCTaBIISOLLEN
KyNbTypbl;

- pasBuTUE Hay4dyHOW NBO3HATENbHOCTU, MHTEpPEeca K uUccrnenoBaTenbCKon
AeATenbHOCTY;

5) dopmupoBaHMAa KynbTypbl 300POBbSA U  3MOLMOHAsIbHOro
6naronony4us:

- OCO3HaHWe LUeHHOCTU 6e3onacHoro obpasa >XWM3HM B COBPEMEHHOM
TEXHOIOMMYECKOM MUpe, BaXXHOCTU NpaBun Ges3onacHoro noBedeHus Ha
TpaHcnopTe, Ha Aoporax, C 3feKTpUYeckMM 1 TennosbiM 06opyaoBaHMEM B
AOMALLUHNX YCIOBUSX;

- CChOpMMPOBAHHOCTbL HaBblka pecdbriekcun, nNpu3HaHue CBOEro npasa Ha
OLUMOKY 1 TaKOro e npasa y ApYyroro 4esioBeka;

6) TpyAOBOIro BOCNUTaHUA:

- aKTMBHOE Yy4yacTue B peLUeHMM MNpaKTUYeCKMx 3agjady (B pamMkax CeMmbW,
obpasoBaTenibHOM OpraHu3aumn, ropoaa, kKpas) TEeXHONOrm4yeckom u
coumanbHOW HanpaBfiEHHOCTU, Tpebylwmx B TOM 4Yucre U (PU3NYECKUX
3HaHUK;

- UHTEpPEC K NPaKTUYECKOMY N3YHEHUIO NPOdECCUI, CBA3AHHbIX C (PU3NKON;

7) 3KONOrn4ecKoro BOCNUTaHUA:

- OpUEeHTauMda Ha NpUMeHeHue (PU3NYECKUX 3HaAHUW ONS pelleHnsa 3ajad B
obnacTn oOkpyXatwlen cpenpbl, NIaHUPOBAHUS MOCTYNKOB W OLEHKM UX
BO3MOXHbIX MOCMEeACTBUI A5l OKpYyXXatoLen cpeabl;



e - OCO3HaHMe rnobanbHOro XapakTtepa 3JKONorMyeckux npobnem m nytem mx
peLleHuns;

e 8) apanTauuum K U3MEHSIOWMUMCA YCIIOBUSM COLUaribHOU U NPUPOAHOWN
cpenbl:

e - MNOTPebHOCTb BO B3aMMOLEWCTBUM MpPU BbINOSIHEHUN WUCCNEeSOBaHUN WU
NPOEKTOB (PU3NYECKON HanpaBfieHHOCTU, OTKPbITOCTb OMbITY W 3HAHUAM

ApYyrux;

e - [OBbILEHNE YPOBHSI CBOEN KOMMETEHTHOCTU Yepe3 MpaKTUYECKYHo
AeATENbHOCTb;
e - noTpebHOCTb B (OPMUPOBAHMM HOBbIX 3HaHWA, B TOM 4ucChne

dopmynupoBaTb uaeun, MNOHATUSA, TMNOoTe3bl O U3MYECKNX OOBEKTax Wu
ABIMEHUSAX;

e - OCO3HaHMe OedUuUMTOB COOCTBEHHbLIX 3HAHUM M KOMMNETEHTHOCTENW B
obnactu pusmnku;

e - MNaHUpoOBaHME CBOEro pasBuUTUSA B NPUOBPEeTEHUN HOBLIX U3NYECKNX
3HaHUN;

e - CTpPEMNEHME aHanuanpoBaTb W BLISABMASATbL B3aMMOCBSA3M  NPUPOAbI,
obwiecTBa MU 3KOHOMUKM, B TOM YMCIE€ C MCNONb30BaHMEM (PUINYECKMNX
3HAHWN;

e - OUEHKa CBOMX [LEWCTBUA C YY4ETOM BIUSAHUA Ha OKpPYXalollyr cpeny,
BO3MOXHbIX r1o0anbHbIX NOCNEACTBUN.

METAMNPEOMETHbIE PE3YJIbTATDI

B pesynbrtate ocBOeHUss nporpaMmmbl MO (pu3Mke Ha YPOBHE OCHOBHOIO
obuero obpasoBaHus y oby4atouerocs oyayT cthopmmpoBaHbl
MeTanpeaMeTHble pe3ynbTaThl, BKITHOYatoLLME no3HaBaTesbHblEe
yHMBepcarnbHble y4yebHble [EeNCTBUS, KOMMYHMKATUBHbIE YHMBEPCalbHbIe
y4yebHble AENCTBUS, PErynaTUBHbIE YHMBEPCAbHbIE YY4EOHbIE AENCTBUS.

MNo3HaBaTenbHbIe yHUBepcanbHbie y4e6Hble AeCTBUSs

Ba3oBble nornyeckme AeuCTBUA:

e BbLISIBNATL M XapaKTepu3oBaTb CYLLECTBEHHbIE MNPU3HAKM OOBLEKTOB
(sBneHun);

e yCTaHaBNMBaTb CYLECTBEHHLIM MpPU3HaK Knaccudukaumm, OCHOBaHUSA
Anst 0606LweHna n cpaBHeEHUS,

e BbISIBNATL 3aKOHOMEPHOCTU U MPOTUBOPEYNS B paccMaTpuBaeMblX
dakTax, [AaHHbIX W HaONAEHUAX, OTHOCAWMXCA K (PU3NYECKUM
ABIMEHUNAM;

e BbISBMNATb MNPUYNHHO-CNELACTBEHHbLIE CBA3WM MPU MU3YyYeHUU OU3NYECKNX
SIBMEHUA X MpOLUEeccoB, Aenatb BbiBOAbl C  MCNOMb30BaHMEM
OEOYKTUBHbBIX U MHOYKTUBHbLIX YMO3aKMOYEHWI, BblABUraTb rmnotesbl O
B3anMMOCBA3AX (PU3NYECKMNX BESTUYMH;



caMoCToATeENbHO BbIGMpaTh Cnocob pelueHns y4yebHon brsmyeckon
3aZlauyu (CpaBHeHME HECKOMbKMX BapuaHTOB pelleHus, Bblbop Hanbonee
nogxogsuiero ¢ y4EToM CaMOCTOATENbHO BblAENEHHbIX KpUTEPUEB).

BasoBble nccnegoBartenibCkue AeNCTBUA:

MCcNosib30BaTb BOMNPOCHI KaK UCCegoBaTeNbCKUA MHCTPYMEHT NO3HAHUS,
NPoOBOAUTL MO  CaMOCTOSTESNIbHO COCTaBfIEHHOMY MfaHy  OnbIT,
HECINOXHbIN (PU3nYeckuin IKCnepumeHT, Hebonbluoe wuccnegoBaHue
doM3NYECKOro SIBNEHUS;

oueHmBaTb Ha MNPUMEHUMOCTb W OOCTOBEPHOCTb MHopMauuio,
Nofy4eHHY0 B XO4€e NUCCefOoBaHUS UMK 3KCNEPUMEHTA;
camocToaTenbHO  hopmynupoBatb 0600WEeHNa K BbIBOAbI MO
pesynbTaTtamMm NpoBeaEHHOro Habn4EHNS, ONbIiTa, UCCNEea0BaHWS;
NPOrHo3npoBaTb BO3MOXHOE [JarnbHenwee pasBuTue (PU3NYECKUX
npoueccoB, a Takke BblABUraTb MNpeanonoXxeHuss o6 Mx passuUTuM B
HOBbIX YCMOBUAX N KOHTEKCTaX.

PaboTa ¢ nHdopmauuen:

NPUMEHATb PasfnnYHble METOAbI, MHCTPYMEHTbI MU 3anpocbl Npu NoOUCKe n
oTbope WMHGopMaUMN UNN OaHHbIX C YY4ETOM MpPensioKeHHoN yvyebHou
dom3nyeckomn 3agauu;

aHanu3npoBarTb, cuctemaTusnpoBaTtb n WHTEpNpeTnpoBaTb
MHdOPMaLMIO pasnnyHbIX BUOOB 1 (hOpM NpeacTaBneHus;
CaMOCTOATENBbHO BbIOMpPATb ONTUManbHyl0 opMy npencTaBreHNs
nHdopMauMn N UANKCTPUPOBATb pellaemMble 3adaynM HECMNOXHbIMU
cxemamu, guarpaMmmMmamm, MHOW rpadukon n nx KomomHaumamm.

KOMMyHI/IKaTVIBHbIe YHUBepcasnbHbIie y‘-leﬁHble OencTBus:

B xoae obcyxaeHus y4ebHoro matepuana, pesynbtatoB nabopaTopHbIX
paboT 1 NPOEKTOB 3afaBaTb BOMNPOCHI MO CYyLEeCTBY 06Cy>KgaeMon TeMbl
N BbICKa3blBaTb MAEN, HALlENEHHbIe Ha pelleHne 3aauun U nogaepxaHme
onaroxenaTtenbHOCTUN ObOLLEeHUS;

COMOCTaBNATb CBOM CYXOEHUA C CYXOEHUAMWU LPYrMX Y4YaCTHUKOB
ananora, obHapyXxusaTb pasnuymve n CXoOACTBO NO3NLUN,

BblpaXaTb CBO TOYKY 3PEHUS B YCTHbIX U MMCbMEHHbIX TEKCTAaX;
nyonuyHo npeacTtaBnNATb pe3yfibTaTbl  BbIMNOSIHEHHOIO  (PU3NYECKOro
onbiTa (9KCNepuMeHTa, UCcneaoBaHusl, NPOEKTa);

NOHMMAaTb M UCMNONb30OBaTb  MpeuMmyllecTtBa  KOMaHOHOWM W
nHOMBMAOYyanbHONW paboTbl MpU  peleHUn KOHKpEeTHoM pusndeckomn
npobnemel;

npUHMMaTb  Uennm  COBMECTHOWM  AeATenbHOCTW, OpraHu3oBbiBaTb
OENCTBUA MO €€ [JOCTWXKEHW: pacnpefensatb ponu, obcyxaatb
npoueccbl U pesynbTaTbl COBMECTHOW paboTbl, 0606waTb MHEHUS
HECKOINbKUX MOOEWN;

BbIMOSHATbL CBOK YacTb paboTbl, JOCTUrad KayeCTBEHHOro pesynbraTta
No CBOEMY HanpabBneHuto U KOOPAUHMPYS CBOW OEUCTBUA C OpPYruMmu
4YfieHaMn KOMaHabl;

oLeHMBaTb Ka4yeCTBO CBOEro BKMaga B OOLWMA NPOAYKT MO KpUTEPUSM,
CaMOCTOATENbHO CCOOPMYNNPOBAHHBIM y4aCcTHMKaMX B3aMMOOENCTBUS.



Pel'yﬂﬂTMBHble YHUBepcalnbHble yqe6|-|b|e AencTBus

CamoopraHusauums:

BbISIBNIATb NPOBIIEMBbI B XXM3HEHHbLIX N Y4EeOHbIX cuTyaumnsax, Tpebyromx
ON18 peleHnsa PUsndeckmx 3HaHum;

OpPUEHTMPOBATLCA B  pPasfNU4YHbIX Nogxodax [MPUHATUA  peLleHun
(MvHaMBMAayanbHOE, NPUHATUE peLleHnsd B rpynne, NPUHATUE peLleHni
rpynnon);

CaMOCTOATENbHO COCTaBMiATb anropuTM peLlleHnsa pusndeckon 3agaudu
WNU nnaHa wuccnegoBaHMs C  YY4ETOM  UMEIOLLMXCS PecypcoB W
COBCTBEHHbIX  BO3MOXHOCTEW,  aprymMeHTMpoBaTb  npegnaraemble
BapuaHTbl peLLeHni;

genartb BbIOOp 1 6paTb OTBETCTBEHHOCTL 3a peLUeHue.

CaMOKOHTpOJ'Ib, 3MOLUMOHANbHbIA UHTENNEKT:

gaBaTb afeKBaTHYK OUEHKY CcuTyauum wn npegnarate nnaH eé
N3MEHEHWS;

OObACHATL  MPUYMHBI  OOCTMXKEHUS  (HEOOCTMXKEHMSI) pe3ynbTaToB
OEATENbHOCTN, AaBaTb OLEHKY NPUOBPETEHHOMY ONbITY;

BHOCUTb KOPPEKTUBbI B AEATENbHOCTb (B TOM YMCRE B XOL BbIMOSTHEHUS
dunsnyeckoro unccnegoBaHna UAM  NpoekTa) Ha OCHOBE  HOBbIX
06CTOATENBLCTB, WM3MEHMBLUMXCS CUTyauUWUN, YCTAHOBIIEHHbIX OLIMOOK,
BO3HUKLLMX TPYAHOCTEW;

OLEHUBaTb COOTBETCTBME pe3yrnbTaTa Lenu 1 yCroBusMm;

cTaBuTb ceba Ha MECTO Opyroro YenoBeka B xo4e cnopa unm SUCKYCCcum
Ha Hay4HY TEeMY, NOHMMAaTb MOTUBbLI, HAMEPEHNSA N NOTUKY 4PYrOro;
npuM3HaBaTb CBOE MpPaBO Ha OLWMOKY nMpu pelieHun usndeckmx 3agad
NN B YTBEPXKAEHNSAX HA HAYYHblE TEMbI U TaKOe Ke NpaBo ApYroro.

NMPEOMETHbDIE PE3YJIbTATDI

K koHuy oby4yeHuss B 7 knacce npeameTHble pesynbTaTbl Ha 6as3oBom
YPOBHE [OIMKHbI OTpaXaTb CHOPMMUPOBAHHOCTL Y 00YyYatoLMXCS YMEHWNA:

Mcnonb3oBaTb  MOHATUA:  (PU3MYECKME U XUMUYECKME  SABIIEHUS,
HabnogeHne, aKCNepuMeHT, Mogenb, rmnoTesa, eauHuLbl pusndecknx
BENWYUMH, aTOM, MOfieKkyna, arperaTHble COCTOsIHUA BellecTBa (TBEpAoe,
Xngkoe, rasoobpasHoe), MexaHudeckoe [ABUXeHne (paBHOMEpPHOe,
HepaBHOMEPHOE, MNPAMOSIMHENHOE), TPAEeKTopusi, paBHOAEWCTBYHOLLAA
cvna, gedopmaums  (ynpyrasd, — nnactudeckas),  HEeBeCOMOCTb,
coobLaroLmecs cocyabl;

pasnuyatb aBneHnsa  (oudpdpyans, TennoBoe  OBMXEHWE  YacTuu
BElLLleCcTBa, paBHOMEPHOE [AOBWXEHMe, HepaBHOMEPHOE [OBWXEHWUE,
WHepuuda, B3auMogencTBue Ten, paBHOBecMe TBEpPAbIX Ten C
3aKpennéHHoM OCbH BpalleHusl, rnepefaya AasfieHns TBEPLbIMU
Tenamu, XuOKoctTaMuM U rasamu, aTMocqepHoe AasfieHue, MraBaHue
Ten, nMpeBpalleHnUss MexaHU4YeCKOW 3Heprmm) Mo  OrfuUCaHuK  UX



XapaKTepHbIX CBONCTB N Ha OCHOBE OMbITOB, 4EMOHCTPUPYIOLLNX JaHHOe
dunsnyeckoe ABneHune;

pacrno3HaBaTb MNPOSIBIEHNE WU3YYEeHHbIX (PU3NYECKUX SBMEHUN B
OoKpyXarLlem Mupe, B TOM 4ucrie pusmnyeckme SBreHUs B npupoae:
npuMepbl ABWXKEHUA C PasnnYHbIMU CKOPOCTAMM B XXMBOWM U HEXUBOW
npupoae, AEUCTBUE Curbl TPEHUA B NPUPOAE WU TexXHUKe, BNUSHUE
aTMOC(EpPHOro AaBeHNs Ha XXNBOW OpraHn3m, nnaesaHue pbid, pblyaru B
Terne 4enoseka, MpuY 3TOM MNEePeBOAUTb MpPaKTUYEecKy 3ajadvyy B
y4yebHylo, BblOENATb CYLLECTBEHHbIE CBOMCTBA (MPWU3HaKK) OU3NYECKNX
SABIMEHUN;

onucbiBaTb U3YyYeHHble CBOWCTBA Ten W (usndeckme sBreHus,
ncnonb3dyst  usnyeckme BenuuuMHbl (Macca, O0O6BEM, MMNOTHOCTb
BeLLleCcTBa, BpeMs, NyTb, CKOPOCTb, CPEAHAS CKOPOCTb, Cura ynpyrocTu,
cuna TSXeCcTu, BeC Tena, cuna TpeHus, dasneHve (TBEpAOro Tena,
XWOKoOCTW, rasa), BblTankupawwasi cuna, MexaHudeckas paboTa,
MOLUHOCTb, Mfie40 CWuMlbl, MOMEHT CWMbl, KO3(PUUNEHT NOMNEe3HOro
OENCTBUA MEXaHU3MOB, KMHETMYECKas U NoTeHUuManbHasa aHeprusi), npu
OonucaHuM NpaBUSIbHO TPaKTOBaTb (PU3NYECKMMA CMbICIT UCMOSNb3yeMbIX
BENUYUMH, NX 00603HaAYEHUs N eguHNLbI (PU3NYECKUX BENUYNH, HAXOAUTb
dopmynbl, cBA3bIBAKOLWME AAHHYK (PU3UYECKYID BENUYMHY C OpYyruMmun
BENUYMHAMKN, CTPOUTb rPaPUKN N3y4eHHbIX 3aBUCUMOCTEN (PUBNYECKUX
BESTNYMH;

XapakTepusoBaTb CBOWCTBa Tesl, oM3nyeckne SBMEHUS U NpoLECChl,
NCNonb3ys nNpaBuna CroXeHust cun (BAONb O4HOW NPAMON), 3akoH [yka,
3akoH [lackanfa, 3akoH Apxumena, npaBuiio pPaBHOBECUS pblyara
(bnoka), «30M0TOE MNpaBMMO»  MEXaHWKW, 3aKOH  COXPaHeHus
MEXaHMYeCKON 3Hepruu, npu 3TOM OaBaTb CIIOBECHYI (DOPMYSMPOBKY
3aKoHa U1 3anucbiBaTb €ro MaTeMaTUyYecKoe BblpaXKeHue;

0OBbACHATL PU3MYEcKne sBeHUs, NpoLeccbl U CBOWCTBA Ten, B TOM
4Yucrie U B KOHTEKCTE CUTYyauUnin NPakTUKOOPUEHTUPOBAHHOIO XapakTrepa:
BbISIBNATb NPUYNHHO-CNEACTBEHHbIE CBA3U, CTPOUTb 0ObsICHEHME N3 1-2
NOrMYECKMX LaroB ¢ onopon Ha 1—2 n3yyeHHbIX CBOMCTBA PU3NYECKNX
SABMNEHUN, PU3NYECKMX 3aKOHA UINN 3aKOHOMEPHOCTN;

pewaTtb pacyeTHble 3agaynm B 1-2 [encTBUA, UCMOSNb3yA 3aKOHbl U
dopmynbl, cBa3biBalOWMEe PUNYECKME BEMNUYMHBL. HA OCHOBE aHanuaa
yCrnoBua  3agadn  3anucbiBaTb  KpaTkoe  ycnoBue, MNOLCTaBMsATb
domsnveckme BenuUYMHbl B OPMYIibl U NPOBOAUTL PaCYETbl, HAXOAUTb
crnpaBoYHble JaHHble, HeobxoauMMble NS pelleHns 3afad, OueHMBaTb
peanucTUYHOCTb MOMYy4YEeHHOU PU3NYECKON BESNTNYNHBI,

pacno3HaBaTb NpPoOOGMeMbl, KOTOPble MOXHO pPelwnTb MNpu MOMOLLN
dun3myecknx MeTogoB, B ONUCAHUM  UCCReOoBaHUS  BblAENATb
npoesepsiemoe npeanosioxXeHue (rmnoTesy), pasnu4yaTb n
NHTEpPNPEeTUPOBaTb MOSTyYEHHbIN pe3ynbTaT, HaxXo4uUTb OWNOKN B Xoae
onbITa, AenaTtb BbIBOAbI MO €ro pesynbTaTam;

NPOBOAUTL OMNbITbl MO HabMNAEHUIO  (PU3NYECKUX SABMEHUA UMK
dun3nyecknx CBOWCTB Ten: dopmMynupoBaTb nposepsieMble



nNpeanonoXeHus, cobupatb YCTaHOBKY n3 npeasioXeHHoro
obopyaoBaHus, 3anncbiBaTb X0 OnbiTa 1 hopMynupoBaTh BbIBOAbI;
BbIMOMHATL MNPsIMble U3MEPEHUA PacCTOSHUA, BPEMEHW, Maccbl Tena,
00béMa, cunbl M TemnepaTypbl C WCMNOMb30BaHMEM aHaANoOroBbIX U
undpoBbiX NpUBOPOB, 3anucbiBaTb MOKasaHuUs MpMbopoB C YY4ETOM
3agaHHOM abConTHOM NOrPEeLLUHOCTU N3MEPEHUN;

npoBOANTb UCcregoBaHMe 3aBUCUMOCTU OOHOW PU3MYECKOWN BENUYMHBI
OT APYron C UCMNOJSIb30BaHMEM MNPSAMbIX U3MEPEHUN (3aBUCUMOCTU MyTU
paBHOMEPHO ABMXYLLErocss Tena OT BPEMEHW [OBWXEHUs Tena, Cunbl
TPEeHUs CKOMbXEeHUa OT Beca Tena, kadectBa obpaboTkM NOBEPXHOCTEN
Ten U He3aBUCUMOCTU CUIbl TPEHUS OT Mowaan CONPUKOCHOBEHNSA Ten,
CUNbl YNPYroctTu OT YANMUHEHUSA NPYXWHbI, BblTankusaroLwen cusibl OT
obbéma MOrpykEHHOM YacTu Tena WU OT MSIOTHOCTM >KMAOKOCTU, eé
HEe3aBMCUMOCTW OT NSIOTHOCTM Tena, OT rMy6uHbl, Ha KOTOPYIO NOTPYXXEHO
Teno, ycroBuin nyaBaHna Tesl, YCNoBUW paBHOBeECUS pblyara u 6510koB),
yyacTBOBaTb B MfaHUpoBaHUM Yy4ebHOro uccrnegoBaHus, cobupatb
YCTAHOBKY W BbINOSIHATb U3MEpPEeHUusl, criegys npegnoXeHHOMY MnaHy,
dukcmpoBaTb pesysibTaTbl MOTYYEHHOW 3aBUCUMOCTU  (PU3NYECKUX
BENUYUH B BMAE NpeanoXeHHblX Tabnuy u rpadpukoB, AenaTb BbiBOAbI
no pesyrnbTaTam uccrneaoBaHus;

NPOBOANTL KOCBEHHble WU3MepeHUst PUNYECKMX BESIMYUH (MAOTHOCTb
BeLleCcTBa XWOKOCTM W TBEPAOro Tenia, cuna TPEeHUs CKOMbXeHUs,
AaBneHve BO3Qyxa, BblTankuBawwasi cuna, [LeucTBylowas Ha
NOrPY>XEHHOE B XUAKOCTb Terio, KOS UUMEHT NOone3Horo OencTBuA
NPOCTbIX MEXaHU3MOB), creays npeanoXeHHON WHCTPYKUUW: npu
BbIMOMTHEHMN N3MepPEeHU cobupaTb IKCNEepPUMEHTarnbHYH YCTaHOBKY W
BbIYMCIIATb 3HAYEHNE NCKOMOW BENNYNHBI;

cobniogatb nNpaBuna  TexHUKM 6GesonacHocTM npu  pabote C
nabopaTtopHbIM 060pyaOBaAHUNEM;

yKasblBaTb NPUHUUNBLI OEACTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BeCbl, TepMOMeTp, AUHaMmomMmeTp, coobuiarwmecs cocyabl, 6apomeTp,
pblvar, NOABWXHbIA U HEMOABWXKHbIN BOK, HAKMOHHAs NSIOCKOCTb;
XapakTepusoBaTb MNPUHUUMBI  OEWUCTBUS  U3YYEHHbIX NpubopoB U
TEXHUYECKMX YCTPOWCTB C OMOPOM Ha WX OnucaHus (B TOM 4uUche:
NOAWMWMHUKKA, YCTPOMCTBO BOAOMNPOBOAA, rMApPaBANYECKUA  npecc,
MaHOMeTp, BbICOTOMEP, MOPLUHEBOM HACOC, apeoMeTp), MCMNonb3ys
3HaHNA 0 CBOMCTBax oM3NYECKUX ABNEHUN N HeobxoauMble omsnyeckmne
3aKOHbl M 3aKOHOMEPHOCTWU;

npuBOAMTE  NpUMepbl  (HaxoauTb  MHOpMauuid O  npuMmepax)
NPaKTU4YECKOro UCMNOoNb3oBaHUA (U3NYECKUX 3HAHUW B MNOBCEOHEBHOM
Xn3HKU ans obecnevyeHna 6esonacHOCTU Npu obpalleHumn ¢ npubopamm
TEXHUYECKMMUN YCTPOMCTBAMW, COXPaHEHUS 300pOBbs U cObBnoaeHus
HOPM 3KOMOrMYEeCKOro NoBeAeHUs B OKpYyXatoLLen cpeae;

OCyLLeCTBNATbL OTOOP WCTOYHMKOB UWHGopmaumm B WHTepHeTe B
COOTBETCTBMM C 3a[j@HHbIM TMOMCKOBbIM 3anpocoM, Ha OCHOBEe
UMEIOLLNXCA 3HAHUM W NYTEM CpaBHEHUS PasfUYHbIX WUCTOYHWUKOB
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BblAENATb WHGOPMaLMIO, KOTopas SBMSETCA MPOTUBOPEYMBON UK
MOXeT ObITb HE4OCTOBEPHON;

NCnonb3oBaTb MNPU BbIMNOMIHEHUM YYEDHbLIX 3a4aHMA HAay4YHO-NMOMYNAPHYHO
nuTepaTtypy U3NYECKOro COAEPXaHWUs, CnpaBOYHble MaTtepuarnsl,
pecypcbl cetTn WHTepHeT, Bnagetb MNpPUMEMaAMM KOHCNEKTUPOBAHUSA
TekcTa, npeobpasoBaHna nHpopmMmauum M3 ogHOWM 3HAKOBOW CUCTEMbI B
APYryto;

co3gaBaTb COOCTBEHHbIE KpATKME NMUCbMEHHbLIE N YCTHbIE COOBLLEHMS Ha
OCHOBE 2—3 UCTOYHMKOB MHpopMaLmn prU3n4eckoro cogepxaHus, B TOM
yucne nybnu4HO genartb KpaTknme coobuieHns o pesynbTaTax NPoeKkToB
UM y4debHbIX WCCnegoBaHUW, MNpuM 3TOM [PaAaMOTHO UCMNONb30BaTb
M3yYeHHbIK MNOHATUMHBIA annapaTt Kypca (U3MKW, COMNpoBOXAaTb
BbICTYNNEHNE Npe3eHTaumen;

Npwu BbINOSTHEHUN YYEeOHbIX NPOEKTOB WM WUCCNEeAOBaHUM pacnpenensTb
0653aHHOCTM B rpynne B COOTBETCTBUM C MOCTABMIEHHbIMU 3agadvyamu,
cneguTb 3a BbLIMOMIHEHWEM nNfiaHa OEWCTBUW, agekBaTHO OLEHMBaTb
cobCTBEHHbIN  BKMNag B  AEATENbHOCTb  FPynnbl, BbiCTpanBaTb
KOMMYHMKaTUBHOE B3aUMOOENCTBUNE, YUUTbIBAss MHEHME OKPYXXatoLLMX.
KOHUY oOydeHuss B 8 Kmnacce npenmeTHble pesynbTaTbl Ha 6a3oBoM

YPOBHE OOJIKHbI OTpaXaTb CCbOpMI/IpOBaHHOCTb Yy o6yt-|arou.|,|/|xc;| yMGHI/IIZZ

ncrnonb3oBaTb MOHATUSA: Macca W pasMepbl MOMeKyn, TennoBoe
OBWXEHWEe aTOMOB W MOJMEKys, arperaTHble COCTOSIHUS BeLlecTBa,
Kpuctannuyeckue n amopdgHble Tena, HacblWEHHbIM U HEHaCbIWEHHbIN
nap, BfaXXHOCTb BO3yxa, Temnepartypa, BHyTPEHHSS A3HEPIUA, TENSTIOBOM
ABuraTernb, 3aNeMeHTapPHbIN ANEKTPUYECKUI 3apsa, aneKkTpudeckoe norne,
NPOBOAHWKA U OUINEKTPUKN, MNOCTOSIHHbIN  3MEKTPUYECKUN  TOK,
MarHuTHoe none;

pasnuyaTtb SBMAeHNs (TENMOBOE pacluMpeHne U cxaTtue, Tennonepenada,
TENNOBOE  paBHOBECWE, CMaduBaHWe, KanunnspHble  SBMEHUS,
ncnapeHue, KOHAOEHcaLms, nnasneHve, KpucTtannmsauus
(oTBepaeBaHMe), KuneHwe, Tennonepegada  (TennoONpoBOAHOCTb,
KOHBEKLUS, U3NYyYeHNEe), anekTpusauna Ten, B3aMumogencTeme 3apsigos,
AENCTBUA SNEKTPUYECKOro Toka, KOPoTKoe 3aMblkaHue, B3auMogencTemne
MarHMToB, AEWCTBME MarHUTHOrO Mofs Ha MPOBOAHMK C  TOKOM,
9NEeKTPOMarHMTHas MHOYKUMS) MO ONMUCAHWUI0 NX XapaKTepHbIX CBOMCTB U
Ha OCHOBE ONbITOB, EMOHCTPUPYIOLLNX JaHHOE (PU3NYECKOE ABNEHME;
pacrno3HaBaTb MNPOSIBIEHNE U3YYEHHbIX (PU3BNYECKMX SBMEHUN B
OKpyXalLemMm mMupe, B TOM 4yucne usndeckue dBrneHust B npupoae:
MOBEPXHOCTHOE HAaTSXKEHMEe W KanunnspHble SBMEeHUs B NpuUpoae,
KpucTtannbel B npupoge, msnyydyeHune ConHua, 3amepsaHue BOLOEMOB,
Mopckue 6pusbl, o0OpasoBaHMe pPoOCbl, TymaHa, WHes, CHera,
aneKkTpuyeckne ABfeHNa B atMocdepe, INeKTPUYecTBO  XKUBbIX
opraHmsmMoB, MarHuTHoe nofsie 3emnn, Apend MoSiCcoB, pPoSib
MarHUTHOro nonsa Ans XM3HW Ha 3emne, MofsipHoe CusiHWEe, NpU 3TOM
nepeBoAuUTb  MPaAKTUYECKYyd  3ajadvyy B ydebHy,  BblIAENATb
CyLlecTBeHHble CBOMCTBA (NPU3HaKn) PU3NYECKNX SBIEHUN;



onucbiBaTb U3yYeHHble CBOWCTBA Ten U (PU3NYECKNe ABMNEeHUs,
NCcnosb3ys Pusndeckne BenuyuHbl (TeMmnepartypa, BHYTPEHHAS SHeprug,
KONMYecTBO TenmnoThl, yaenbHas TENNMOEMKOCTb BeLlecTBa, yaenbHas
TennoTta nnaeBneHus, yaenbHaa TennoTta napoobpasoBaHus, yaernbHas
TennoTa cropaHusa TonnmeBa, KO3QIMUUMEHT MOSMIE3HOIN0 OENCTBUSA
TEnnoBomn MaLLUVHbl, OoTHOCUTENbHas BNaXXHOCTb BO3yXa,
9NIEeKTPUYECKNA  3apsd, cuna  Toka, 9fIeKTPUYEeCKoe HanpshkeHue,
COMpoTMBIIEHME MPOBOAHWKA, YyAenbHOe CONpoTUBMEHME BeLecTBa,
paboTa U MOLLHOCTb 3NEKTPUYECKOro TOKa), Mpu ONMCaHUU NpaBUSibHO
TpakToBaTh (PM3NYECKUIA CMbICIT UCMNOSb3YyEMbIX BESNIMYUH, 0603HAYeHMS
N eanHNLbl (PU3NYECKUX BEMNNYMH, HAaXoauTb POPMYyIibl, CBA3bIBaKOLLME
OAHHYIO  OU3NYECKYD BeNWYMHY C ApYrMMW  BenuvMHamu, CTPOUTb
rpadomKmn n3yyYeHHbIX 3aBUCUMOCTEN PU3NYECKNX BENUYMH;
XapakTepusoBaTb CBOWCTBa Terl, oM3nyeckue SABMEHUA U MNpoLecchl,
NCMONb3ysl OCHOBHbIE MOSIOXEHNA MOJSEKYIISIPHO-KUHETUYECKON TEeopumn
CTPOEHMs BelecTBa, NPMHUMN Cynepno3vumm nonen (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHeHusa 3apsiga, 3akoH Oma gnga ydacTtka uenwm,
3akoH [xoyna—JleHua, 3aKOH COXpaHEeHUs SHepruu, nNpu 9TOM [aBaTb
CNOBECHYH (POpPMYIMPOBKY 3aKOHaA W 3anucbiBaTb €ro MatemaTtuyeckoe
BblpaXXeHue;

00BbACHATL PU3NYEeCcKne npoueccbl U CBOMCTBA Tesl, B TOM 4YuCre U B
KOHTEKCTE CUTyauuin nNpakTMKOOPUEHTUPOBAHHOIO XapakTepa: BbISBIATb
NPUYNHHOCNEACTBEHHbIE  CBA3WM, CTPOUTb 0ObbAcCHeHne un3s 1-2
NOrnYecKkux Laros ¢ onopon Ha 1—2 M3yyeHHbIX CBOMCTBA (PU3NYECKNX
ABMNEeHUN, PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEN;

pewaTtb pacyeTHble 3agaynM B 2-3 LEWCTBUSA, UCMOSb3YS 3aKOHbl W
dopmynbl, cBA3bIBaOWME PU3NYECKME BESNMYMHBI: HAa OCHOBE aHanusa
yCrnoBuA 3afayn 3anucbiBaTb KpaTKoe YCroBue, BbIABNATbL HeLOCTaToK
OaHHbIX ONs  pelleHuss 3ajadvn, BblOMpaTb 3akoHbl U POPMYyIbl,
Heobxoaumble ONs eé pelleHud, NpPoBOAUTb PacYy€Tbl U CpaBHMBaATb
nosly4eHHoe 3HayeHne (pusndeckom BeNUYnHbI C N3BECTHLIMU AAHHBIMMU;
pacno3HaBaTb NpPobGMeMbl, KOTOpble MOXHO pewnTb MNpu  MOMOLLN
dun3nMyecknx MeTonoB, UCNOMb3ya ONUCaHWEe UCCreaoBaHus, BblAENATb
npoBepsieMoe nNpeanosfioXXeHne, OueHMBaTb MpPaBUibHOCTL MNopsadka
npoBeAeHNsa nccneoBaHus, enatb BbIBOAbI;

NPOBOAUTL ONbITbl MO HabnwaeHUIo  PU3NYECKNX SABAEHUA  Unn
dU3MYecKNXx CBOWCTB Ten (KanunnsipHble SBNEHUS, 3aBUCUMOCTb
AaBneHus Bo3gyxa oT ero obbEmMa, TemnepaTypbl, CKOPOCTU npouecca
OCTbIBaHUSI M HarpeBaHWa NpU WU3Ny4YeHUU OT UuBeTa u3ny4varoLlen
(norrowiatoiern) NOBEPXHOCTW, CKOPOCTb  MUCNapeHus  BoAbl  OT
TemnepaTypbl XXUOKOCTU N Nfowaan e€ NoBepXHOCTU, ANeKTpusaums Ten
W  B3aMMOOEUCTBUE  ONEeKTPUYecKUx  3apsanoB,  B3avMOAEWNCTBUE
NMOCTOSIHHbIX MarHWTOB, BU3yanu3auus MarHUTHbIX MONer MOCTOSAHHbIX
MarHuToB, AENCTBMUS MarHUTHOIO MNOJISt HA MPOBOAHUK C TOKOM, CBOMCTBA
afleKTpoMarHuTa, CBOWCTBaA 3arnekTpoaBuratens MOCTOSHHOrO TokKa):
dopmynupoBaTb NpoBepsieMble NPeanosioxXeHnsl, cobupaTtb YCTaHOBKY



U3 npeanoXxeHHoro obopygoBaHWA, ONUCbIBaTb Xo4 oOnbitTa W
dhopmynunpoBaTb BbIBOAbI;

BbIMOMNHATL  MpPAMbIE  MU3MEpPEeHUss  TemnepaTtypbl, OTHOCUTESNbHOW
BNa)XHOCTM BO34yXa, CWUSbl TOKa, HaNpsXXeHUs C MCNofb30BaHWEM
aHanoroBsbIX NPMOOPOB M AATYMKOB (PUINYECKMX BEMUYMH, CPaBHMBATb
pes3ynbTaTbl U3AMEPEHUI C YY4ETOM 3a4aHHON abCONOTHON NOrPELLHOCTY;
npoBOANTb UCCregoBaHMe 3aBUCUMOCTU OOHOW PU3MYECKOWN BENUYMHBI
OT [pyroM C WUCMNOSIb30BaHMEM MPAMbIX U3MEPEHUN (3aBMCUMOCTb
COMPOTMBIIEHUS MPOBOAHMKA OT €ro AfMHbl, Mfowaan nonepeyHoro
CeYeHUs N yaeribHOro COMNpPOTUBMEHUSA BewecTBa MNPOBOAHMKA, CUSbI
TOKa, uAaywero 4yepes3 MNPOBOAHWK, OT HaMpsXXeHUss Ha NPOBOAHWKE,
nuccrnegoBaHue nocnegoBaTesribHOro M napasnsenbHOro CcoeauHeHun
NPOBOAHWMKOB): MMaHUpoBaTb uUccregoBaHne, cobupaTb YCTaHOBKY W
BbIMONHATL U3MEPEHUs, crieays npensioKeHHOMY nnaHy, pukcmpoBaTb
pesynbTaTbl MOSlYYEHHOW 3aBUCMMOCTM B Buae Tabnuy 1 rpadukos,
AenaTb BblBOAbI NO pe3ynbTaTtaMm uccnenoBaHus;

NpoOBOAUTb KOCBEHHble U3MepeHUa U3NYeCcKX BenuunH (yaenbHas
TENNOEMKOCTb BeLlecTBa, COMNPOTUBMEHUE NPOBOAHUKA, paboTa u
MOLLHOCTb 3JIEKTPUYECKOro TOKa): MnaHMpoBaTb U3MepeHusi, cobupaTb
9KCNepuMeHTarnbHyK YCTaHOBKY, criegysa npeasioXeHHOW UHCTPYKUMU, U
BblYNCNATb 3HaYEHNEe BENUYNHDI;

cobnogate npaBuna  TeXHUKM 6GesonacHoctu npum  pabote C
nabopaTtopHbIM 060pyaOBaAHNEM;

XapaktepusoBaTb MPUHUWUMBI  OEWUCTBUS  U3YYEHHbIX NpubopoB U
TEXHUYECKMX YCTPOMCTB C OMOPOM Ha WX OnucaHus (B TOM 4uUChe:
cucTema OTOonfeHns 4oOMOB, TMrpoMeTp, naposas TypbuHa, amnepmeTp,
BOMbTMETP, CYETUMK INEKTPUYECKOW IHEepPruun, 3MeKTpooCBeTUTESbHbIE
npubopel, HarpeBaTerbHble anekTponpmnbopsl (npumepkl),
aneKkTpuyeckne npeaoxpaHUTenu, 3NeKTPoOMarHUT, anekTpoasuraTesb
MOCTOSIHHOIO TOKa), WCMNOSb3ysi 3HAHUA O CBOMCTBax (PU3NYECKNX
ABMEHNN N HeOBXoaNMbIE (Pn3nMYeckne 3aKOHOMEPHOCTN;

pacno3HaBaTb MPOCTble TEeXHUYEeCKMe YCTPOMCTBA U U3MepUTESbHblE
npubopbl MO cxemMaM W CXeMaTU4HbIM pPUCYHKaM  (KMOKOCTHbIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMrpoOMETpP, ABUraTenb BHYTPEHHErO
CropaHusi, 3NeKTPOCKON, PeocTaT), COCTaBfisATb CXEMbl 3MEKTPUYECKUX
uenen C nocrnegoBaTtenbHbIM M napannenbHbiM  CoegUMHEHUEM
9IEMEHTOB, pasnuyas YCrOBHbIE 0003Ha4eHuns 91IEMEHTOB
ANeKTpu4eckux uenem;

npuBOAMTE  NpUMepbl  (HaxoauTb  MHoOpMauukd O  npuMmepax)
NPaKTU4YECKOro WUCMONb30BaHUA (PU3NYECKUX 3HaHUM B MOBCELHEBHOW
Xn3HKU ans obecnevyeHna 6esonacHOCTU Npu obpalleHun ¢ npubopamm um
TEXHUYECKMMUN YCTPOMCTBAMW, COXPaHEHUS 300pOBbs U cObBnoaeHus
HOPM 3KOMOrMYEeCKOro NoBeAEeHUs B OKpYyXatoLLen cpeae;

OCyLLeCTBNATL MOUCK WHoOpMauMM  OU3NYECKOro COAEPXaHUSA B
NHTepHeTe, Ha OCHOBE MWMEWLWMXCA 3HaHUMA W NYTEM CpaBHEHUS
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OOMOMNHUTENBHBIX  UCTOYHMKOB  BbIAENSATb  MHQOPMauuo, KoTopas
SABNSIETCS NPOTUBOPEYNBOMN UMM MOXET BblTb HELOCTOBEPHOW;
MCNonb3oBaThb NPU BbINOIHEHNN YyYEBHbIX 3a4aHMA HAYYHO-NONYNSPHYIO
nutepatypy U3NYECKOro coepxaHusi, CnpaBoudHble MaTepuansl,
pecypcbl ceTn WHTepHeT, BnageTb NpPUEMaMM KOHCMEKTUPOBaHUSA
TekcTa, npeobpasoBaHna MHGOPMaALUUN N3 OAHOW 3HAKOBOW CUCTEMbI B
APYTy1o;

co3gaBaTb COBCTBEHHbLIE MUCbMEHHbIE U KpaTKME YCTHble COObLeHus,
obobwas wuHpopmaumMio N3 HECKOSNbKMX WCTOYHUKOB (OMU3NYECKOro
codepXaHusi, B TOM uucne nybrnvyHO npeacrtaBnAaATb pesynbTaThbl
NPOEKTHOW U UccnenoBaTeNbCKon AeATeNTbHOCTU, MPU 3TOM rPamMOTHO
MCronNb30BaTb W3YYEHHbIA MOHATUWHBLIM  annapaTt Kypca U3MKMK,
COMpOBOXAaTb BbICTYMNNEHNE Npe3eHTaunen;

NPY BbINOSIHEHUM YYeOHbIX MNPOEKTOB W UCCNefoBaHUn (pU3nN4ecknx
npoueccoB pacnpefensats 0653aHHOCTU B rpynne B COOTBETCTBUM C
NoCTaBfeHHbIMW 3aadYamMu, CreauTb 3a BbIMOSIHEHMEM NNaHa AeNCTBUM
N KOPPEKTMpPOBaTb €ro, agekBaTHO OLEeHMBaTb COOCTBEHHbIN BKMag B
OEeATEeNnbHOCTb rpynnebl, BbICTpanBaTtb KOMMYHUKaTUBHOE
B3anMogeuncTBmne, NPosiBrsist FOTOBHOCTb paspeluaTb KOHMNUKTLI.

KOHUY obyyeHus B 9 Knacce npegMeTHble pesynbTatbl Ha 6as3oBoOM

YPOBHE [OIMKHbI OTpaXaTb ChOPMMUPOBAHHOCTL Y 00YyYatoLWMXCS YMEHWNA:

ncnomnb3oBaTb MOHATUS: CUCTEMA OTCYETa, MaTepumanbHad TouKa,
TPaeKTopusl, OTHOCUTENTbHOCTb MEXaHMYECKOro ABWXXEHUS, Aedopmauns
(ynpyras,, nnactudeckas), TpeHue, LIEeHTPOCTPEMMUTESNIbHOE YCKOpEHMeE,
HEBECOMOCTb M Neperpysku, LeHTp TskecTn, abcontoTHO TBEpLOE Teno,
LEHTP TShKeCTM TBEPAOro Tena, paBHOBECUME, MEXaHUYeckne konebaHums
N BOMHbI, 3BYK, MH(PA3BYK U yrbTpasBykK, 3NEKTPOMarHUTHbIE BOJIHbI,
lWKana  3feKTPOMarHUTHbIX  BOJIH, CBeT, 6nn3opykoctb MU
[anbHO30PKOCTb, CMEKTPbl UCMYCKaHMA M nornoweHus, anbda, 6eta- un
ramMmma-msny4eHus, N3oTonbl, AepHast SHEPreTuka;

pasnuyaTb ABMeHusa (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOSIMHENHOE
ABWXEHNE, paBHOYCKOPEHHOE MPSMOSIMHENHOE AOBWXeHue, cBobogHoe
nageHve  Ten, paBHOMEPHOE  OBWXKEHMEe N0  OKPYXXHOCTMH,
B3aMMOAEWCTBME Ten, peakTuBHOE [ABWXeHue, KonebatenbHoe
OBWXKEHME (3aTyxawwme W BblHYXOEHHble KonebaHus), pe3oHaHCc,
BOJTHOBOE ABWXKEHME, OTpaxeHue 3BYyKa, NPSAMOSIMHEHOE
pacnpoCcTpaHeHne, OTpaXeHue W TMperioMfieHne cBeTa, MOoJiHoe
BHYTPEHHEE OTpaXeHWe CBeTa, pa3noxeHue Gernoro cBeta B CNEKTP U
CrNOXeHne chnekTpasnbHbIX LBETOB, OUCMEPCUS CBeTa, eCTeCTBEHHas
pagnoakTUBHOCTb, BOSHUKHOBEHME NUHENYATOro CnekTpa nsny4vyeHus) no
ONMUCaHMIDO WX XapaKTepHbIX CBOWCTB W Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLWNX AaHHOE (hrnsnyeckoe siBreHueE;

pacno3HaBaTb MPOSABMEHNE U3YYEHHbIX ((PUBNYECKNX SBMEHUA B
oKpyaroliem mupe (B TOM 4ucne msanveckne sBNeHus B npupoge:
npunuebl W  OTNMBbLI, ABWxeHMe nnaHet COnHEeYHOW CUCTEMBbI,
peakTBHOE [OBWXEHWE >KMBbIX OPraHM3MoB, BOCNPUATUE 3BYKOB



XWBOTHbIMW, 3eMIeTpsiCeHne, CeNCMUYECKMEe BOJSIHbI, LlyHaMu, 3XO,
LuBeTa Tern, onTU4ecKkne ABNeHns B npupoae, buonornyeckoe OencTeme
BUOMMOrO,  ynbTpaduoneToBOro U  PEHTreHOBCKOro  U3ryYeHun,
€CTECTBEHHbIN pagnoaKkTUBHbLIN doOH, KocMUnyeckmne nyyu,
paguvoaKTUBHOE  U3fydeHWe  MNPUPOAHbIX  MUHeparioB, [Oeucteue
paguvOaKTUBHBIX U3JTyYEHUW Ha OpraHuaM 4erioBeka), npu 3TOM
nepeBoAnTb  MNpPaKTUYecKylo  3agady B y4yebHyio,  BblgensTb
CYLLIECTBEHHbIE CBONCTBA (MPU3HaK1) PU3NYECKNX ABITEHUN;

onucbiBaTb M3yYeHHble CBOWCTBA Ten W ((usndeckne sBreHus,
ncnonb3ys uanyeckne BennyYMHbl (CpefHsIs U MFHOBEHHAs CKOPOCTb
Terna npu HepaBHOMEPHOM [OBWXEHUU, YCKOPEeHUe, nepemMeLleHue, nyTb,
yrnoBas CKOpPOCTb, Cuna TpeHus, cura yYnpyroctn, cuna TaKecTH,
yCKOpeHne cBOOOAHOrO MNafeHwus, BeCc Tena, MMNynbC Tena, UMMynbc
Cunbl, MexaHuyeckass paboTa M MOLIHOCTb, MOTEHUManbHas 3Heprus
Tena, NOOHATOro Hag MOBEPXHOCTbIO 3eMIiM, NOTeHumanbHas 3Heprus
CXKaToM MNPYXMHbl, KUHETMYECKas 3JHeprud, nofiHass MexaHudeckas
9Heprus, nepuog u Yactota konebaHun, AnMHa BOJSHbI, TPOMKOCTb 3BYyKa
N BbICOTa TOHA, CKOPOCTb CBETa, NokasaTtenb NpefioMneHns cpeapl), npu
ONUcaHMn NpaBUIbHO TpakToBaTb (PU3MYECKUIA CMbICIT UCMOMb3YeMbIX
BENUYMH, 0DOO3HAYeHUs N eauHUUbl (PU3NYECKUX BEMWUYMH, HaAXoAUTb
dopmynbl, cBA3bIBaKOLWME OAHHYKO (PU3NYECKYID BENUYUHY C OPYrvuMu
BESIMYNHAMU, CTPOUTb rpadukm U3yYeHHbIX 3aBUCMMOCTEN (PU3NYECKUX
BENNYWH;

XapakTepusoBaTb CBOWCTBa Terl, ou3nyeckue SABMeHUs U NpoLecchl,
NCMONb3ys 3aKOH COXPaHEHUA SHEPruun, 3aKOH BCEMUPHOrO TAMOTEHMWS,
APVHUMN  Cyneprno3vumm Ccun, MpuHUMN OTHOCuTenbHocTM [anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpPaHEHUs MMMYyrbCa, 3aKOHbl OTPaKEeHUs U
NpefioMreHna cBeTa, 3aKOHbl COXPaHEHUs1 3apsiAoBOro M MaccoBOrO
yucen nNpu SOEpHbIX peakumsax, npu 3TOM [JaBaTb CHOBECHYHO
dopMyNUPOBKY 3aKOHa 1 3annCbiBaTb €ro MaTeMaTUYeCcKoe BblpaXKeHUe;
00BbSACHATL PM3MYEeCcKne npoLeccbl U CBOMUCTBA Temn, B TOM 4ucne un B
KOHTEKCTE CUTyaunin NPakTUKOOPUEHTUPOBAHHOIO XapakTepa: BblSBNATb
NPUYNHHO-CNEACTBEHHbIE  CBA3W, CTPOUTb OObsCHEHMe un3 2-3
NOrMYEeCKMX LaroB C ONopon Ha 2—3 U3y4yeHHbIX CBONCTBA PMU3NYECKUX
SABMNEeHUN, PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEN;

pewaTb pacy€THble 3agaun (onupawwmecs Ha cuctemy wu3 2-3
ypaBHEHWI), UCMONb3ys  3akKOHbl W OPMysnbl, CBs3blBalOLMNE
du3myeckne BenUYUHBI: Ha OCHOBE aHanuMsa YCrnoBuda 3agaydn
3anucbiBaTb  KpaTKoe  ycrosue, BbISBMAATb  HedocTawuwme  Unu
n3bbITOYHbIE AaHHble, BblbMpaTb 3akoHbl U opMysbl, Heobxoaumble
ONS  peweHusi, NPOBOAUTb pacyéTbl U OLEHUBaTb peariMCTUYHOCTb
NOSTYYEHHOro 3HaYeHUs1 PU3NYECKON BEMNYNHDI;

pacrno3HaBaTb npobriemMbl, KOTOpble MOXHO pewnTb Mpu  MNOMOLLM
dun3myecknx MeTonoB, UCNOMb3yA ONUCaHWe UccrnenoBaHUA, BblOensTb
npoBepsieMoe NpeanorioxXeHne, OueHuBaTb MPaBUITIbHOCTL MOpsaKa



npoBedeHnss uUccrnefoBaHus, [AenaTb BblBOObl, WHTeEpnpeTupoBaTb
pes3ynbTaTbl HAGMOAEHNA N ONbITOB;

NPOBOAUTL ONbITbl MO HabngeHUIo  PU3NYECKNX SABAEHUA  Unn
n3nYecKnx CBOMUCTB Ten (M3ydYeHne BTOPOro 3akoHa HbloTOHa, 3akoHa
COXPaHEHUA SHeprun, 3aBUCUMMOCTb nepuoga konebaHun MpyXKUHHOMo
MasiTHMKa OT Maccbl rpysa M XECTKOCTU MPYXWHbl U HE3aBUCUMOCTb OT
aMmnanTygbl Manbix KonebaHui, npAMONMHENHOE pacnpoCTpaHeHue
cBeTa, pasnoxeHne 6enoro ceBeTa B CNEKTp, W3y4eHMe CBOWCTB
n3obpaxkeHns B NOCKOM 3epKasie U CBOMCTB M300paxeHnsa npeameTa B
cobupatowien nuH3e, HabngeHne CNNOLWHbIX U NMHEeNYaTbIX CNEKTPOB
N3y4YeHNs): CaMOCTOATENbHO cobupaTb YCTaHOBKY W3 WN3ObITOYHOrO
Habopa obopyaoBaHWA, OMUCbIBaTb XOA4 OMblTa WU ero pesynbTarthl,
dopmynupoBaTb BbIBOAbI;

NPOBOANTL NPU HEOBXOOUMOCTU CEPUIO MPSMbIX U3MEPEHUI, onpeaensas
cpegHee 3HadYeHue W3MepaeMon BesnyYMHbl ((POKYCHOEe paccTosHue
cobupatowien nuH3bl), 06OCHOBbIBaTb BbLIOOP crnocoba um3MepeHns
(n3meputensbHoro npmbopa);

NPOBOANTb UCCReAoBaHWE 3aBUCUMOCTEN U3NYECKUX BEMUYMH C
MCMNONb30BaHNEM MNPSAMbIX U3MEPEHU (3aBUCUMOCTb MYTU OT BPEMEHU
Npu paBHOYCKOPEHHOM ABWXeHUn 6e3 HavarbHOM CKOpOCTW, nepuoa
konebaHUn MaTemaTMyeckoro MasiTHMKa OT AfWHbI HUTWU, 3aBUCUMOCTM
yrna oTpaxeHusi cBeTa OT yrra nageHus v yrna npesioMmneHus ot yrna
nageHns):. nnaHupoBaTb WCCreAoBaHMe, CaMOCTOATENbHO cobupaTb
YyCTaHOBKY, (pukcupoBatb pesynbTaTbl MNOSTYYEHHOM  3aBUCMMOCTU
dusnyecknx BenuymH B Buae Tabnuy v rpadukos, genatb BbIBOAbI MO
pesynbTaTtamMm UccneaoBaHus;

NPOBOANTL KOCBEHHblE W3MepeHUst (U3NYECKUX BeSIMYUH (CcpenHsas
CKOPOCTb UM YCKOPEHWE Tena npu pPaBHOYCKOPEHHOM OBWXEHUWN,
yCKOpeHMe CBODOOAHOrO NageHusl, XXECTKOCTb MPYXMHbl, KOIPOUUNEHT
TPEHUS CKOMbXEeHUs, MexaHundyeckass pabota U MOLLHOCTb, YacTtoTa U
nepuos konedbaHWm MaTemMaTU4yeckoro U TMPYXMHHOMO MAaATHUKOB,
onTvyeckad cuna cobupatowen nUH3bl, PaguoaKTUBHBIA  GOOH):
nnaHnpoBaTb U3MepeHUus, cobnpaTb 3KCNepUMeHTanbHYy YCTAHOBKY U
BbIMONHATL U3MEPEHUS, crneaysa npeasioXeHHOM UHCTPYKLUMN, BbIYUCNATD
3HayeHMe BESIMYMHBbI M aHanM3npoBaTb MNOSyYeHHble pe3yrnbTaTbl C
YYETOM 3ajaHHOW MOrpeLHOCT N3MEPEHNN;

cobnogatb nNpaBura  TexHUKM 6GesonacHocTM npu  pabote C
nabopaTtopHbIM 060pyaOBaAHUNEM;

pasnuyaTtb OCHOBHbIE MPU3HAKNU W3YYEHHbIX (U3NYECKUX Moaenemn:
MartepuarnbHasi Todka, abCcontoTHO TBEPLOE Teno, TOYEeYHbIA UCTOYHUK
cBeTa, Iyd, TOHKas NWH3a, NnaHeTapHad Mogenb aToMa, HYKMOHHas
MoOAesib aTOMHOro 4pa;

XapakTepu3oBaTb NPUHUWUNBbI  OEUCTBUA  U3YYEHHbIX MpubopoB U
TEXHUYECKMX YCTPOMCTB C OMOPOM Ha WX OnucaHus (B TOM YuUCheE:
CNMOOMETP, OaTyYMKM MOSIOXKEHUHA, PACCTOSIHUS U YCKOPEHUs, pakeTa,
9XONOT, OYKM, Nepuckon, oToannapart, ONTUYECKNE CBETOBOAbI,



CreKkTpockon, [O03uMeTp, Kamepa BwunbcoHa), MCnonb3ys 3HaHUMA O
CBOMCTBax (PU3MYECKUX SBMEHUA U Heobxoaumble  duU3ndeckune
3aKOHOMEPHOCTY;

MCMonb30BaTb CXEMbl U CXeMaTUYHbIE PUCYHKN NU3YYEHHbIX TEXHUYECKUX
YCTPONCTB, U3MEpPUTENbHbIX NMPMOOPOB U TEXHONOrMYECKMUX MPOLIeCccoB
npyu peleHnn y4ebHO-NpaKTUYEeCKMX 3agad, ONTUYECKMEe CXembl Ans
NOCTPOEHUs N306paxxeHnin B NIIOCKOM 3epKarne n cobupatoiemn nnH3e;
npuBOAMTE  NpUMepbl  (HaxoauTb  MHQoOpMauui O  npuMmepax)
NPaKTUYECKOro WUCNonb3oBaHMUA (PU3NYECKMX 3HAHMW B MNOBCEOHEBHOM
Xun3Hn ans obecneyeHna 6e3onacHOCTM nNpu obpalleHnn ¢ npnbopamm um
TEXHUYECKMMWN YCTPOMCTBaAMMK, COXpPaHEHUs 340pPOBbsA U cobntogeHus
HOPM 3KOMOrMYEeCKoro NOBeAEHUS B OKpYyXatoLen cpeae;

OCYLLeCTBMATb MOUCK WHopMauMm  PU3NYECKOro COAEepXaHUSA B
NHTepHeTe, caMocToATENbHO OPMYNMPYA  MOUCKOBLIM  3anpoc,
HaxoauTb NyTW onpeaeneHnsa JOCTOBEPHOCTU NOMyYeHHON MHGopMaLnm
Ha OCHOBE UMEILLMXCS 3HAHUN U AOMNOSTHUTESNbHBIX MICTOYHUKOB;
MCnonb3oBaThb MPU BbIMNOMIHEHUM YYEBHbIX 3a4aHMA HAayYHO-NOMYNAPHYHO
nutepaTtypy U3NYECKOro COAepXaHWs, CnpaBOYHble MaTtepwuarnsl,
pecypcbl cetTn WHTepHeT, BnageTb MNpPUEMaMM KOHCMEKTUPOBAHUSA
TekcTa, npeobpasoBaHna MHpopmMauum M3 ogHON 3HAKOBOW CUCTEMbI B
ApPYyryto,

co3gaBaTb COBCTBEHHbIE MUCbMEHHbBIE N YCTHbIE COOOLLIEHNS HA OCHOBE
NH(OPMaLMN U3 HECKONbKUX MCTOYHUKOB (OU3NYECKOro COAepXKaHus,
ny6rnnyHo npeacTaBnaTb pesynbTaThbl MPOEKTHOM nnu
nccrnegoBaTenbCKOn OeATenbHOCTU, NPU 3TOM MPaMOTHO UCMONb30BaTb
M3yYEeHHbIN MOHATUWHLIM annapaTt u3y4yaemoro pasgena quU3Mkm u
COMpPOBOXAaTb BbLICTYNNIEHNE MNpPEe3eHTaumen ¢ y4€ToM OCOBEHHOCTEMN
ayanTopun CBEPCTHUKOB.



TEMATUYECKOE NMNIAHUPOBAHUE

7 KNNACC
Konu4yectBo 4yacoB OneKTPOHHbIe
Ne HaumeHoBaHue pa3aenoB m (uncppoBblie)
n/n TeM nporpamMmmbl Bcero Kongoanb'e I'ngKquecxue oGpasoBaTtenbHble
paboTbl paboTbl pecypcbl

Pazpgen 1.®u3unka 1 eé ponb B NO3HAHUU OKpPYXaloLlero mmpa

bubnuoteka LJOK

1.1 dusnka - Hayka o npupone 2 hitps:/m.edso00.ru/7f416194
bubnuoteka LJOK
1.2 | ®uandeckue Benm-nHel 2 1 https://m.eds00.ru/7f416194
13 EcTecTBeHHOHay4HbIN MeTO 5 1 Bubnuoreka LLOK
) No3HaHus https://m.edsoo0.ru/7{416194
Ntoro no pasgeny 6
Pasaen 2.lMepBoHavanbHble CBeAEHUA O CTPOEHUN BellecTBa
2.1 CTpoeHue BellecTBa 1 Bubrmoteka LIOK
' https://m.edso0.ru/7f416194
50 [BMXeHne n B3ammogencTeme 5 1 bubnuoteka LJOK
' yacTul BelyecTBa https://m.edsoo.ru/7f416194
53 ArperaTHble COCTOSAHUA 5 Bubnnoteka LJOK
' BellecTBa https://m.edsoo.ru/7f416194
NToro no pasgeny 5
Paszpen 3.[1BukeHune n B3aumogencrteue ten
3.1 MexaHun4yeckoe ABMKeHune 3 Bubnmoreka LIOK
: https://m.edso0.ru/7f416194
Bbubnuoteka LJOK
32 VHepuws, macca, NnoTHOCTE 4 1 hitps://m.eds00.ru/7f416194




Bubnuoteka LJOK

33 Cwna. Bupel cun 14 2 https://m.eds00.ru/7416194
NToro no pasgeny 21
Paspgen 4.[1aBneHune TBEPAbIX Tesl, XXKUAKOCTEN N ra3oB
4.1 ﬂ::ﬁs::ﬂe}gggneg;:amnamm 3 Bubnuoreka LIOK
. ’ https://m.edsoo0.ru/7{416194
XMOKOCTAAMM 1 razamu
Bubnnoteka LJOK
4.2 faeneHue xuakocty 0 https://m.edsoo0.ru/7{416194
Bubnnoteka LJOK
4.3 ATMocepHoe faBrneHue 6 https://m.edsoo.ru/7f416194
4.4 [enctBme XXMOKOCTU 1 rasa Ha v 3 Bubnnoteka LJOK
' MOrpy>KEHHOE B HUX TENO https://m.edso0.ru/7f416194
Wtoro no pasgeny 21
Paspnen 5.Pa6boTa n MOWHOCTL. dHeprus
Bubnnoteka LJOK
5.1 Pabota 1 mMolHocTs 3 1 https://m.edso0.ru/7f416194
Bubnnoteka LJOK
52 MNpocTbie MexaHnamel 5 1 https://m.edso0.ru/7f416194
Bubnnoteka LJOK
53 MexaHueckas aHeprus 4 1 https://m.edso0.ru/7f416194
Wtoro no pasgeny 12
Pe3epBHoOe Bpems 3
OBLUEE KOJIMYECTBO YACOB MO 68 12

NPOIrPAMME




8 KITACC

KonuyectBO 4yacoB

ANEeKTPOHHbIe

Ne HanmeHoBaHue pasgenoB u K n (uncppoBblie)
n/n TeM nporpamMmmbl Bcero OHTpONLHLIE pakTuteckne obGpa3soBaTtesibHble
paboTbl paboTbl pecypchbi
Paspgen 1.TennoBble ABneHus
11 CTpoeHune n ceoncTBa v Bubnnoteka LJOK
' BellecTBa https://m.edsoo.ru/7f4181ce
Bubnnoteka LJOK
1.2 Tennosele npoveceh! 21 1 S https://m.edsI(;lo.ru/7f4181ce
Ntoro no pasgeny 28
Pasgen 2.9neKkTpnyeckue U1 MarHUTHble ABJIEHUSA
QnekTpuyeckne 3apsaapl. BubnmoTeka LIOK
2.1 3ap;|>|<eHH|3|e Tenannx / 1 https://m.edsoo.ru/7f4181ce
B3aMmonencTemne
55 [MOCTOAHHbLIN 3NEKTPUYECKUIN 0 5 - Bubnnoteka LJOK
' TOK https://m.edsoo.ru/7f4181ce
BubnuoTteka LJOK
2.3 MarHuTHble ABneHms 6 1 1.5 https://m.edsoo.ru/7f4181ce
BubnuoTteka LJOK
24 IneKTPOMarHuTHasn UHAYKLUA 4 https://m.edsljo.ru/7f4181ce
NToro no pasgeny 37
PesepBHoe Bpems 3
OBLUEE KOJIMYECTBO YACOB MO 68 4 145

NMPOrPAMME




9 KIACC

KonuyecTtBO 4YacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHue pa3genoB u K n (uncppoBblie)
n/n TeM NporpamMmmbil Bcero ongoanb'e pGaKTuqecxue obpasoBaTtenbHble
paboTbl paboTbl pecypchbl
Paspnen 1.MexaHun4yeckune asBneHusi
11 MexaHun4eckoe aABMXEHMWE U 10 1 Bubnnoteka LJOK
' cnocobbl ero onucaHuns https://m.edsoo.ru/7f41a4a6
y Bubnuoteka LLOK
1.2 B3avmonencraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LJOK
1.3 3akoHL! coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Ntoro no pasgeny 40
Pa3pen 2.MexaHu4yeckue Kkone6aHua u BOJHbI
Bubnnoteka LJOK
2.1 MexaHuueckne konebanus / 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LJOK
2.2 MexaHu4eckue BOSMHbI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
NToro no pasgeny 15
Pa3gen 3.9neKTpoMarHMTHoOE nosie U 3fieKTPOMarHUTHbIE€ BOJIHbI
3 1 OreKkTpomMarHMTHoe nose u 6 5 Bubnunoteka LLIOK
' 3NEeKTPOMarHMTHbIE BOJTHbI https://m.edsoo.ru/7f41a4a6
NToro no pasgeny 6
Pa3pnen 4.CBeToBbLIe AABfIEHUA
41 3aKkoHbl pacnpocTpaHeHUs 6 5 Bubnnoteka LJOK

CBeTa

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




Bubnuoteka LJOK

4.2 JTnH3bI 1 onTuyeckne Npubopbl 6 3 https//m.edsoo.ru/7f41a4a6
43 PasnoxeHune 6enoro ceeta B 3 5 Bubnuoteka LJOK
' CMEKTp https://m.edsoo.ru/7f41a4a6
Ntoro no pasgeny 15
Paspnen 5.KBaHTOBbLIE ABNeHuUs
5 1 McnyckaHue n nornoweHne 4 1 Bubnnoteka LJOK
) cBeTa aTOMOM https://m.edsoo.ru/7f41a4a6
Bubnnoteka LJOK
52 CTpoeHue aTomHoro sinpa 6 1 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LJOK
5.3 7inepHbie peakumm / 1 https://m.edsoo.ru/7f41a4a6
NToro no pasgeny 17
Pazpen 6.MMoBTOopuTenbHO-0606LWWa0OWMA MOAYNb
61 conopranimiypoa homnsa 9 2 GuGnworeia LIOK
' https://m.edsoo.ru/7f41a4a6
7-9 knacc
NTtoro no pasgeny 9
OBLWEE KOJIMYECTBO YACOB MO 102 57

NPOIrPAMME







NOYPOYHOE NMIAHUPOBAHUE

7 KINTACC

Ne

n/ Tema ypoka
n

KonuyecTtBO 4yacoB

Bcer KOHTpPONbHbLI
o e paboTbl

MpakTnyeckun
e paboTbl

OdaTa
U3y4yeHun
A

ONEeKTPOHHbIe
uncpoBble
oGpasoBartenbHble

pecypchl

®dunsnka — Hayka o
npupoge. AsneHuns
npupoabl. Pusnyeckmne
ABMEeHNS

MexaHun4eckue,
Tennosble,
aneKkTpuyeckume,
MarHuUTHble, CBETOBbIE,
3BYKOBbIE SIBIIEHUS

dusnyeckme

BENUYUHBI U KX
n3mepeHue

Ypok-nccrnegosaHue
"N3amepeHne
TemnepaTypbl Npu
NMOMOLLM XXUAKOCTHOIO
TepMmomMeTpa u
AaTymnka
Temnepartypb!"

Kak comnsuka n gpyrme
€CTeCTBEHHbIE HayKu
n3yyatroTt npupoay.
EcTtecTBeHHOHay4HbIN
MEeTO[ NO3HaHWS.

Bubnnoteka LJOK
https://m.edsoo.ru/ff09f72a




OnucaHue
doM3NYECKNX ABNEHNN
C NOMOLLbIO MOgenen

Ypok-nccnegosaHue
"MpoBepka rmnoTesbl:
JanbHOCTb NonéTa
LapuKa, nNyLeHHOoro
rOPM30HTanNbHO, TEM
oonbLe, Yem donblue
BblCOTa nycka"

CTpoeHue BellecTBa.
OnbiThl,
AOKa3blBatoLLne
ANCKPETHOE CTpOoeHne
BelecTea

CrapTtoBas
AnarHoctmyeckas
paboTa. [IBuxeHne
YyacTuy, BellecTBa

Bubnnoteka LJOK
https://m.edsoo.ru/ff09fe0a

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a013
e

10

11

Ypok-uccnegosaHue
«OnbITbI NO
HabnoaeHnto
TEennoBoro
pacLUMPEHNs ra3oB»

ArperaTHble
COCTOSIHMS BeLlecTBa

B3anmocssasb mexay
CBOWCTBaMW BELLECTB
B pa3HbIX arperaTHbIX
COCTOSAHUAX N NX

aTOMHOMOSEKYSPHBbI

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a037
8




M CTPOEHMEM.
OcobeHHOCTH
arperaTHbIX COCTOSIHUN
BOAbI

MexaHunyeckoe
ABWXEHME. Bubnuoteka LJOK

12 PaBHOMepHOE 1 https://m.edsoo.ru/ff0a05¢c
HepaBHOMEpHOe 6
OBWXEHNe
CkopocTtb. EgnHuLbI Bubnmoreka LIOK

13 ' https://m.edsoo.ru/ff0a079
CKOPOCTU c
PacueT nyT u Bubnnoteka LJOK

14 https://m.edsoo.ru/ff0a0ae
BPEMEHUN OBUXKEHMS 4
NHepums. 3akoH
gHepU'MM' - Bubnnoteka LJOK

15 savMofencreie Ten https://m.edsoo.ru/ff0a0c1
Kak npuynHa 0
N3MEHEHUs1 CKOPOCTHU =
OBWKEHUSA Ten
[MnoTHOCTb BellecTBa.

16 PacueTt macchbl Bubnuoteka LJOK
obbema Tena no ero https://m.edsoo.ru/ff0a0fee
NNOTHOCTU
JTabopaTtopHas paboTta

17 «Onpenenel-w_l_e
NNOTHOCTU TBEPAOIO
Tena»

18 PeweHune 3agay no Bubnuoteka LJOK




19

20

Teme "[1noTHOCTb
BellecTea"

Cwuna Kkak
XapakTepucTuka
B3aMMOAOEeNCTBUA Ten.
Cwuna ynpyrocTtw.
3akoH ['yka

JTabopaTtopHas paboTa
«M3y4eHne
3aBMCUMOCTH
pacTsKeHUS
(aedopmauyn)
MPY>XMHbI OT
NPUNOXEHHOW CUMbI»

https://m.edsoo.ru/ff0ai123
C

21

ABneHne TAroTeHus.
Cuna Taxectu

22

CBs3b Mexay cunom
TSXXEeCTU N Maccomn
Tena. Bec Tena.
PeweHwne 3agay no
Teme "Cuna Tsxkectun"

Bubnnoteka LJOK
https://m.edsoo.ru/ff0al77
8

23

24

25

Cuna TsaKecTn Ha
ApYrux nnaHeTtax.
dusunyeckmne
XapaKkTEPUCTUKM
nnaHeT

N3mepeHue cun.
[nHamomeTp

Bec Tena.
HeBecomocTb

Bubnuoteka LJOK
https://m.edsoo.ru/ff0ai150
2

Bubnnoteka LJOK
https://m.edsoo.ru/ff0al8cc
Bubnnoteka LJOK
https://m.edsoo.ru/ff0al77




26

27

CnoxeHue aByx cun,
HanpaBneHHbIX Mo
OAHOM NPSIMOW.
PaBHogencTeyowas
cun

PeweHwne 3agay no
Teme
"PaBHogencTBytoLas

cun

8

Bubnuoteka LJOK
https://m.edsoo.ru/ff0ala7
0

28

TpeHune ckonbXeHus u
TpeHue nokos. TpeHue
B NPUPOAE U TEXHMKE

Bubnnoteka LJOK
https://m.edsoo.ru/ff0aib9
c

29

JlabopaTopHas paboTa
«M3yyeHune
3aBMCUMOCTM CUSbI
TPEHUS CKONbXEHMS
OT CUnbl JaBNEHUA U
XapakTtepa
conpuKacarLmxcs
noBepxHOCTEN»

bubnuoteka LJOK
https://m.edsoo.ru/ff0alcc8

30

31

PeweHne 3agay Ha
onpegeneHune
paBHOLENCTBYIOLLEN
cunbl

PeweHve 3agay no
Temam: «Bec Tenay,
«["'pachunyeckoe
n3obpaxeHue cuny,
«Cunbiy,
«PaBHOgencTByOLLas

Bubnuoteka LJOK
https://m.edsoo.ru/ff0ailde
0




CuIn»

KoHTponbHas paboTa
no Temam:
«MexaHun4yeckoe
aswmxkeHne», «Macca,

32
NNOTHOCTbY, «Bec
Tena», «[ pacunyeckoe
n3obpaxeHue cuny,
«Cunbi»
HasneHne. Cnocobsbl Bubnnoteka LJOK
33 YMEHbLUEHUS U https://m.edsoo.ru/ff0a20a
yBENNYEHNs1 AaBMNeHNs 6
[laBneHue rasa.
3aBnCMMOCTb Bubnnoteka LJOK
34 AaBneHust rasa oT https://m.edsoo.ru/ff0a237
06bEMa, 6
Temneparypbl
Nepenoia e Svomoresa LIOK
35 ’ https://m.edsoo.ru/ff0a25b
XUOKOCTSIMM U ra3amu. 0
3akoH [Mackansa =
e s o S LOK
36 o https://m.edsoo.ru/ff0a271
OENCTBUEM CUTbI 3
TSXKECTU =
ot Wllaonen & GuGnmoTexa LIOK
37 https://m.edsoo.ru/ff0a282
XXUOKOCTU U rase. 6
3akoH [Mackansa» =
38 Coobuwatowmecs Bubnuoteka LJOK




cocyapbl https://m.edsoo.ru/ff0a297
0
M'mopasnuyeckumn Bubnuoreka LIOK
39 https://m.edsoo.ru/ff0a313
npecc 6
MaHomeTpbl.
40 MopLHeBoOM
XWOKOCTHbIN Hacoc
ATmocdepa 3emnu.
MpUynHbI
Cyu"'eCTBOBvaHg A bubnuoteka LJOK
41 203’1““”0"' OLOTIOHKN https:/m.edsoo.ru/ff0a2b5
eMnun. 3aBMCUMOCTb
aTtmocdepHoro -
AaBreHNs OT BbICOThI
Hag YpOBHEM MOPS
Bec Bo3gyxa. Bubnuorteka LLOK
42 ATmocdepHoe https://m.edsoo.ru/ff0a2b5
AaBrneHne a
Z:ggg;:';ﬁoro Bubnnoteka LJOK
43 https://m.edsoo.ru/ff0a2da
aasnenus. OnbIT 8
Toppuyennu =
3aBUCUMOCTb
44 atmMmocepHoro Bubnuoteka LJOK
AaBNeHnst OT BbICOThI https://m.edsoo.ru/ff0a2fc4
Hag YpOBHEM MOPS
BapomeTp-aHepoua.
45 ATMOChEDHOE Bubnnoteka LJOK

daBJieHne Ha

https://m.edsoo.ru/ff0a2fc4




46

47

48

49

pa3/inyHbIX BbICOTAX

PeweHwne 3agay no
Teme "ATMmocdepHoe
nasneHune"

[lencTeume Xnakoctn n
rasa Ha norpyxeHHoe
B HMX Teno.
Apxnmenosa cuna

JlabopaTopHas paboTa
«Onpepgenexue
BblTanKMBarLLEN
CWnbl, AENCTBYIOLLEN
Ha Teno, Norpy>xeHHoe
B XXMAOKOCTb»

JTabopaTtopHas paboTa
no Teme
«ccnepgoBanune
3aBMCUMOCTM Beca
Tena B Bofe OT
00BbEMa NOrpy>KeHHOM
B XXMOKOCTb YacTu
Tena»

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a327
6

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a33fc

BbubnuoTteka LJOK
https://m.edsoo.ru/ff0a351
4

50

51

NnaBaHue Ten

JTabopaTtopHas paboTta
"KoHcTpynpoBaHue
apeomeTpa unm
KOHCTPYyMpOBaHNe
noaku n onpegenexHne
eé

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a3a9
6




52

rpysonogbeémHocTn"

PeweHwne 3agay no
Temam: «[1naBaHune
CydoB.
BosgyxonnaeaHuey,
«[daBneHne TBepabIX
Ten, XNAKOCTEN N
ra3oB»

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0a365
4

53

MexaHunyeckas paboTta

bubnuoteka LJOK
https://m.edsoo.ru/ff0a3f82

54

MoLHocTb. EgnHmpl
MOLLIHOCTM

bubnuoteka LJOK
https://m.edsoo.ru/ff0a3f82

55

56

Ypok-nccnegosaHue
"Pac4yéTt MoLHOCTH,
pa3sMBaeMou rnpu
noabeéme no
nectHuue"

[MpocTble MexaHU3MbI.
Pbiyar. PaBHoBecue
CWUI Ha pblyare

57

KoHTponbHasa paboTta
no teme «JlaBnexHne
TBEpAbIX Ten,
XnaKocTten un ra3os» /
Bcepoccunckas
npoBepoyHas paboTa

58

Pe3epBHbIN YpPOK.
PaboTa ¢ Tekctamu no
Teme «[laBnexHue
TBEPAObIX Ten,

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a4ffe




XnaKocTten mn ra3os» /
Bcepoccunckas
npoBepoYHas paboTa

Pblyaru B TexHuke,
ObITY 1 Npupoae.
JTabopaTopHas paboTa

Bubnuoteka LJOK

59 0.5 https://m.edsoo.ru/ff0a478
«MccnepgoBaHue o
yCIOBUIN paBHOBECUS =
pblyaray
PeweHune 3agay no bubnuoteka LJOK
60 Teme «Ycnosus https://m.edsoo.ru/ff0a48a
paBHOBECUA pbl4ara» 6
KoadphdomumeHT
Nosie3Horo AencTBus
MexaHun3ma.
61 JlabopaTopHas paboTa 0.5
«MN3mepeHne KIg
HaKMOHHOW
NIOCKOCTU»
PeweHune 3agay no BbubnuoTteka LJOK
62 Teme "PaboTa, https://m.edsoo.ru/ff0a4c4
MoLLHoCTb, KIMA" 8
MexaHun4yeckas
9Heprus. Bubnuoteka LLIOK
63 KnHeTtnyeckas n https://m.edsoo.ru/ff0a425
noTeHumnanbHas 2
SHeprus
3aKoH coxpaHeHuns Bubnnoteka LJOK
64 MeXaHN4YeCcKomn https://m.edsoo.ru/ff0a436

aHepruu

0




65

YPpOK-aKCNEPUMEHT No
Teme
"OKcnepumMeHTanbHoe
onpegeneHune
N3MEHEHMS
KUHETUYECKOWN N
NnoTeHLUManbHON
9Heprum npm
cKaTblBaHUM Tena no
HaKITOHHOW NIocKocTn"

66

67

KoHTponbHasa paboTta
no Teme «PaboTta u
MOLLHOCTb. QHEPrmusi»

Pe3epBHbIN YpOK.
Pabota ¢ Tekctamu no
Teme "MexaHun4yeckoe
asumxeHue"

Bubnnoteka LJOK
https://m.edsoo.ru/ff0adee
6

68

Pe3epBHbIN ypOK.
PaboTa ¢ Tekctamu no
Teme "PaboTa.
MoLyHOCTb. QHeprus"

OBLWEE KOJIMHYECTBO
YACOB IO NPOIrPAMME

68

12




8 KITACC

KonuyecTtBO 4YacoB

ONEeKTPOHHbIe

Ne T K n HaTta uudpoBble
n/n eMa ypoka Bcero OHTPONLHLIE pakTnieckne M3yyeHuss obpasoBaTesibHble
paboTbl paboTbl pecypchbl
OcCHOBHbIE
NOMNOXeHUs
MOSEKyNApHO- Bubnnoteka LJOK

KWHETUYECKOM Teopumn
N NX ONbITHbIE
noaTBePXOeHus

https://m.edsoo.ru/ff0a5256

Macca n pasmep
aTOMOB M MOSeEeKyn

Mogenu TBEpAOroO,
YKMOKOro 1
razoobpasHoro
COCTOSAHUW BellecTBa

O6bsAicHEHME CBONCTB
TBEPAOrO, XXNOKOro n
razoobpasHoro
COCTOSIHMM BellecTBa
Ha OCHOBE
NONOXEeHNN
MOSEKyNApHO-
KWHETUYECKON TEOPUN
Kpuctannuyeckne u
aMmopdHble Tena
CmaunBaHme un
KanunnspHoOCTb.
[NoBepxHOCTHOE

bubnuoteka LJOK
https://m.edsoo.ru/ff0a540e

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a5800

Bubnunoteka LLIOK
https://m.edsoo.ru/ff0a5530




HaTAXeHne

Tennosoe
paclumpeHune u
cxkaTtue

TemnepaTtypa. CBa3b
Temnepartypbl CO
CKOPOCTbHO
TENNOBOro ABMKEHUS
yacTtumy

BHyTpeHHASA aHeprus.

CnocoObl nameHeHud
BHYTPEHHEN 3HEPIUM

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a5a26

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a5c60

10

Buapbi
Tennonepeaa4u

bubnuoteka LJOK
https://m.edsoo.ru/ff0a6412

11

12

13

YpoK-koH(pepeHums
"lNpakTnyeckoe
ncnosnb3oBaHme
TEensIoOBbIX CBOUCTB
BELLECTB 1
MaTepuarnoB B LieNsxX
3HeprocbepexeHns"

Konun4yecTtBo
TennoTbl. YaenbHas
TEennoemMKkocTb

YpaBHeHue
TennoBoro 6anaHca.
TennoobmeH un
Tennosoe
paBHOBeECKE

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a65c0

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a6976

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a7088

14

JTabopaTtopHas

Bubnnoteka LJOK




paboTa
"MccnepoBaHue
SABNEeHns
TennoobmeHa npu
CMeLlnBaHUn
XOJTOAHOW 1 ropsayen
BOoAbI"

https://m.edsoo.ru/ff0a6a98

15

16

17

18

19

PacueT konnyecTtBa
TEennoThbl,

Heobxoaumoro ans
HarpeBaHusi Tena u

BblAes1IAemMoro nm npu

oxnaxgeHumn

JTabopaTopHas
paboTa
"OnpeaenexHune
yaensHou
TENNI0eMKOCTU
BeLlecTa"

OHeprus Tonnuea.
YpenbHaa TennoTa
cropanus

[NMnaBneHue u
oTBepaeBaHue
Kpuctannmuyeckunx
Ten. YaenbHasa
TennoTta nnaBneHus

JTabopaTtopHas
paboTa
"OnpenenexHune
yOoenbHom TennoTobl

bubnuoteka LJOK
https://m.edsoo.ru/ff0aébb0

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a7b5a

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a71d2

BubnuoTteka LJOK
https://m.edsoo.ru/ff0a72fe




20

21

22

nnaesnexHuns noaa"

MapoobpasoBaHue u
KOHAEHcaums.
McnapeHnune

Kunenue. YaoenbHas
Tennora
napoobpasoBaHus n
KOHAEeHcauun.
3aBMCMMOCTb
Temnepartypbl
KMNeHust oT
aTmocdepHoro
AaBreHns

BnaxHocTb BO3ayxa.
JTabopaTopHas
paboTa
"Onpegenexne
OTHOCUTESIbHOU
BNaXHoOCTU Bo3ayxa'

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a740c

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a786¢

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a7628

23

PelueHne 3apay Ha
onpeaeneHne
BJT@)KHOCTU BO3ayxa

24

MpuHuMNbl paboThbl
TEennoBbIX
aBuratenen.
MapoBas TypbuHa.
[Buratenb
BHYTPEHHEro
cropaHus

25

K[ tennosoro
asurartens.

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a7c7c




TennoBble aBuraTenu
N 3awmTa
OKpy>XatoLien cpenbl

26

27

3aKOH coxpaHeHua n
npeBpaLLeHuns
3HEprum B TENSIOBbIX
npoLeccax
lNoaroTtoBka K
KOHTpOJSIbHOM paboTe
no teme "Tennosble
aBneHus. lameHeHune
arperaTHbIX
COCTOSAHUM
BeLlecTa"

bubnuoteka LJOK
https://m.edsoo.ru/ff0a83f2

28

KoHTponbHas paboTta
no teme "Tennosble
aBneHus. lameHeHune
arperaTHbIX
COCTOSAHUM
BellecTa"

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a86ae

29

30

31

dnekTpusaums Ten.
[Ba poaa
3ANEKTPUYECKNX
3aps40B
Ypok-uccrnegosaHue
"OnekTpusauus Ten
NHOYKUNEN N NpuU
COMNPUKOCHOBEHUMN"
Bsauvmopgencreue
3apSHKEHHbIX Ten.
3akoH KynoHa

Bubnunoteka LLIOK
https://m.edsoo.ru/ff0a87e4




32

dnekTpuyeckoe norne.

Hanps»eHHOCTb
3MIEKTPUYECKOro
nong. MpuHuun
cynepnosnuunm
ANEKTPUYECKNX
nosien

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a8a0a

33

34

Hocutenu
3NEKTPUYECKNX
3apsa0B.
OremMeHTapHbIn
3apsag. CtpoeHune
aToma
[MpoBOOHMKM U
AN3NEKTPUKN. 3aKOH
COXpaHeHus
3NEeKTPUYECKOro
3apsga

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a8ef6

35

36

37

PelwueHne 3apay Ha
NpUMeHeHne CBOUCTB
3MEKTPUYECKNX
3aps40B
ONeKTPUYECKUIM TOK,
yCrnoBus ero
CyLeCTBOBaAHMUS.
NcTouYHMKN
3MEKTPUYECKOro ToKa

Hencteus
3MEKTPUYECKOro Toka

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a90cc

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a95a4

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccrnegosaHue
"Nencrtene




3NeKTpnYecKoro nons
Ha NPOBOLHUKN N
ANanexkTpukun"

39

40

41

42

ONEKTPUYECKUIN TOK B
MeTannax,
XNOKOCTAX M rasax

dnekTpuyeckas Lenb
N €€ COCTaBHble
yactum

Cwuna Toka.
JTabopaTopHas
paboTa "amepeHune
N perynuposaHue
cusibl Toka"

anekTpnyeckoe
HanpsbkeHue.
BonbTtmeTp.
JTabopaTopHas
paboTa "amepeHune
N perynuposaHue
HanpshkeHnsa"

0.5

0.5

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a9838

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a8bd6

bubnuoteka LJOK
https://m.edsoo.ru/ff0a9e14

43

44

ConpoTtusneHue
NPOBOAHMKA.
YpenbHoe
COMpOTUBIEHNE
BellecTBa

JTabopaTtopHas
paboTa
"3aBUCUMOCTb
3MEKTPUNYECKOTO
COMpPOTMBIEHMS

Bubnuoteka LJOK
https://m.edsoo.ru/ff0aa738

BubnuoTteka LJOK
https://m.edsoo.ru/ff0aa738




45

NPOBOAHMKA OT ero
ANVHbI, Nnowaan
nonepeyYHoro
ceyeHus u
matepuana"

3aBUCUMOCTb CUIbl
TOKa OT HaNPsKEHUA.
3akoH Oma ans
y4yacTtka uenu

Bubnunoteka LIOK
https://m.edsoo.ru/ff0aa44a

46

47

JTabopaTopHas
paboTa
"iccnepoBaHue
3aBUCMMOCTM CUNbI
TOKa, nayLiero 4yepes
pesuncTop, oT
COnpoTUBIIEHNS
pesuctopa u
HanNps»KeHns1 Ha
pesncTope”

NocnepoBaTenbHoOE U
napannenbHoe
coeaNHEeHus
NPOBOAHMKOB

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

48

JTabopaTopHas
paboTa "[1poBepka
npaBusia CrioXeHus
HanpsHkKeHUn npu
nocrnegoBaTenbHOM
coeguHeHnn OByX
pe3ncTtopos”

Bubnnoteka LJOK
https://m.edsoo.ru/ff0aaa58

49

JTabopaTtopHas

Bubnnoteka LJOK




paboTa "[MpoBepka
npasuna ans cunoi
TOKa npu
napannenbHoM
coeaguHeHnn
pe3ncTopos”

https://m.edsoo.ru/ff0aadie

50

51

PeweHnuve 3apay Ha
NPUMEHEHNE 3aKoHa
Owma ans pasnn4yHoro
coeuHeHus
NPOBOOHMKOB

PaboTta 1 mowHOCTb
3MEKTPUYECKOro ToKa.
3akoH [xoyna-JleHua

Bubnnoteka LJOK
https://m.edsoo.ru/ff0aaf8a

bubnuoteka LJOK
https://m.edsoo.ru/ff0ab124

52

JTabopaTopHas
paboTa
"OnpenenexHue
paboTbl U MOLLHOCTHU
3NEKTPUYECKOro
Toka"

Bubnnoteka LJOK
https://m.edsoo.ru/ff0ab3e0

53

dnekTpuyeckue uenm
n notpebutenu
3MeKTpUYECKon
3Heprun B BbITY.
KopoTkoe 3amblkaHne

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

54

55

NocTosAHHbIE
MarHuTbl, NX
B3anmogencrtame
Ypok-uccnegosaHue
"M3yyeHune nonen
NOCTOAHHbIX

Bubnunoteka LLIOK
https://m.edsoo.ru/ff0ac3d0




56

57

58

59

MarHmtos"

MarHuTtHoe none.
MarHuTtHoe none
3emnu un ero
3Ha4YeHue Ansa Xu3Hu
Ha 3emne

lNogroToBka K
KOHTPOSibHOM paboTe
no Teme
"OnekTpuyeckune
3apsabl.
3apsikeHHble Tena u
NX B3aNMOAENCTBUS.
MoCTOSAHHbIN
aneKkTpnyecknmn Tok"

KoHTponbHas paboTta
no Teme
"OnekTpuyeckune
3apagbl.
3apskeHHble Tena u
NX B3aUMOOENCTBUS.
lNoCTOsIHHLIN
anekTpuyecknin Tok" /
Bcepoccunckas
npoBepo4Has paboTa

PesepBHbIN ypoKk.
PaboTa ¢ TekcTtamu
no Teme
"lMNocTOAHHbIN
anekTpuyecknn Tok" /
Bcepoccuinckas

Bubnunoteka LIOK
https://m.edsoo.ru/ff0acOba

Bubnnoteka LJOK
https://m.edsoo.ru/ff0abd2c

Bubnnoteka LJOK
https://m.edsoo.ru/ff0abea8

Bubnuoteka LJOK
https://m.edsoo.ru/ff0acdc6




60

61

npoBepoyHasa paboTta

OnbIT OpcTeapa.
MarHuTtHoe none
AMEKTPUYECKOro ToKa
MarumTHOEe none
KaTyLUKN C TOKOM

MpumeHeHwne
3MEKTPOMArHMToB B
TEXHUKE.
JTabopaTopHas
paboTa "N3y4eHne
JEeNCTBMUSA MarHUTHOro
Nonsi Ha NPOBOAHUK C
TOKOM"

0.5

Bubnnoteka LJOK
https://m.edsoo.ru/ff0acid?2

Bubnnoteka LJOK
https://m.edsoo.ru/ff0ac74a

62

OnekTpoaBuraTenb
NOCTOSIHHOIO TOKa.
Mcnonb3oBaHue
anekTpoaBurateneun B
TEXHUYECKNX
YyCTpOUCTBaX U Ha
TpaHcnopTe.
JTabopaTopHas
paboTa
"KoHCcTpynpoBaHue u
n3yyeHune paboTol
anekTpoasuratensa”

Bubnnoteka LJOK
https://m.edsoo.ru/ff0ac86¢

63

OnbITbl ®apageq.
3aKoH
3NEeKTPOMarHMTHoOn
nugykuuu. MNpasmno
JleHua




OnekTporeHepartop.
Cnocobbl nony4yeHus
ANEeKTpUYEeCcKon

64 3Hepruu. 1
OneKTpoCcTaHunn Ha
BO30OHOBNAEMbIX
NCTOYHMKAX SHEPTUU

lNogroToBka K
KOHTPOSibHOM paboTe

65 no Teme 1
"OnekTpuyeckme un
MarHuTHble siBNeHnsa"

KoHTponbHas paboTta
no Teme
"OnekTpuyeckmne un
MarHuTHble siBneHna"

Pe3epBHbIN YPOK.
67 PaboTa c Tekctamu 1
no teme "TennoBble

asrneHmsa"”

66

Bubnnoteka LJOK
https://m.edsoo.ru/ff0acb14

bubnuoteka LJOK
https://m.edsoo.ru/ff0acc5e

Pe3epBHbIN YyPOK.

68 Pabota ¢ Tekctamu
no Teme "MarHuTHble
asneHna"

OBLWEE KOJIMYECTBO

YACOB MO NMPOIrPAMME 68

14.5




9 KIACC

KonuyecTtBO 4YacoB

ANEeKTPOHHbIe

Ne daTta
n/  Tema ypoka Bcer  KoHTponbHbl = [paktnyeckun  U3Yy4eHwu umdposble
n o e pa6oThbl e paGoTh q obpasoBarefnbHbie
pecypchbl
MexaHun4yeckoe
ABWXEHe. 1

MaTepunanbHas Touka

CucTtema oTcyeTa.

bubnuoteka LJOK

"OnpeaenexHune

OTHOCUTENBbHOCTL 1 https://m.edsoo.ru/ff0ad47
MEXaHNYEeCKoro 4
ABWKEHNS =
PaBHOMepHOE Bubnnoteka LJOK
NPAMONMHENHoe 1 https://m.edsoo.ru/ff0ad19
ABWKEHne a
HepaBHOMepHOe
4 NpAMOSIMHENHOE 1
apwxeHne. CpegHss n
MrHOBEHHAs CKOPOCTb
MpamonuHenHoe Bubnunoteka LJOK
5 paBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
ABWXeHue. YckopeHune 4
CKopocCTb
NPAMOSIMHEMHOIO
6 paBHOYCKOPEHHOIO 1
aswxeHus. 'padunk
CKOPOCTH
v JTabopaTtopHasa paboTta ’ ’ Bubnnoteka LJOK

https://m.edsoo.ru/ff0adb1




YyCKOpEHUs Tena npu
paBHOYCKOPEHHOM
OBWXEHUUN Mo
HaKIIOHHOW NNOCKOCTN"

CBoboaHoe nageHune

[o¢]

3akoH lNyka

8 Ten. OnbITel Manunesa
PaBHomMepHOe
ABIDKEHIE TO Bubnnoteka LJOK
9 OKpyxHocTy. [epuon https://m.edsoo.ru/ff0ael7
yacTtoTa obpalleHus. 5
JInHenHasa n yrnosas =
CKOpPOCTH
10 LleHTpocTpemutensHo
€ yCKopeHue
[MepBbI 3aKOH Bubnnoteka LJOK
11 HbloToHa. BekTop https://m.edsoo.ru/ff0ae61
cunbl 2
a:s%::ako” Bubnnoteka LJOK
12 P g https://m.edsoo.ru/ff0ae72
aBHOAEeNCTBYOLLANA 9
cuna =
TpeTunit 3aKOH Bubnnoteka LJOK
13 HbloToHa. https://m.edsoo.ru/ff0ae98
Cynepnosnuus cun 2
PeweHne 3agay Ha Bubnnoteka LJOK
14 NPYMEHEeHNe 3aKOHOB https://m.edsoo.ru/ff0aeb6
HbloToHa c
Cuna ynpyrocTu Bubnuoteka LLOK
15 ' https://m.edsoo.ru/ff0aeca

2




PeweHwne 3agay no

16 Teme «Cuna
yrnpyroctny
JNTabopaTtopHas paboTa Bubnunoteka LJOK
17 «OnpepeneHne https://m.edsoo.ru/ff0aee?2
YECTKOCTU MPYXXUHbI» 8
18 Cvna TpeHus: Bubnnoteka LJOK
https://m.edsoo.ru/ff0af738
19 PeweHwne 3agay no Bubnuoteka LJOK
Teme «Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JTabopaTopHas paboTa
50 "Onpegenexne Bubnnoteka LJOK
KoadhpmumneHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOMNbXeHnsa"
PeweHwne 3apgay no
Teme "3aKOHbI
BubnuoTteka LJOK
21 HeloTora. Cuna https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna
TpeHus"
Cuna TaKecTn 1 3aKoH
50 BCEMUPHOIo BubnuoTteka LJOK
TAroTeHuns. YckopeHue https://m.edsoo.ru/ff0af044
cBOOOAHOro NageHus
YpoK-KOH(pepeHums
"[1BM>XeHne Ten BOKpyr
23 rpaBUTaLMOHHOIO
ueHTpa (ConHe4vHas
cuctema). Manaktukmn"
o4 PeweHwne 3agay no Bubnuoteka LJOK

Teme "Cuna 1axectu u

https://m.edsoo.ru/ff0af5f8




25

26

3aKOH BCEMUPHOro
TaroteHusa"

lNepBas kocmuyeckas
CKOPOCTb.
HeBecomocTb 1
neperpysku

PaBHoBecue
MaTepuanbHOM TOYKMN.
AbBcontoTHO TBEPAOE
Teno. PaBHoBecue
TBEPOOro Tena c
3aKpenyéHHOW OCblo
BpaweHnsi. MOMeHT
cunbl. LleHTp TaecTn

Bubnuoteka LLOK
https://m.edsoo.ru/ff0af33c

Bubnnoteka LJOK
https://m.edsoo.ru/ff0afe36

27

28

PaBHoBecue
MaTepuanbHOW TOYKM.
AbcontoTHO TBEpPOOE
Teno. PasHoBecune
TBEPOOro Tena c
3aKpenyIEéHHOW OCblo
BpaweHns. MOMeHT
cunbl. LleHTp TaxecTn

PeweHune 3agay no
Teme "MoMeHT cunsbl.
LleHTp TskecTn"

Bubnnoteka LJOK
https://m.edsoo.ru/ff0b02b
4

29

NoaroTtoBkKa K
KOHTpOsSibHOM paboTe
no Teme
"MexaHu4yeckoe
OBWXEHNE.
B3anmopencrteue ten"

Bubnuoteka LLOK
https://m.edsoo.ru/ff0b040
8




KoHTponbHas paboTa
no Teme

Bubnunoteka LJOK

30 "MexaHun4eckoe https://m.edsoo.ru/ff0b06e
ABWXEHNE. c
B3anmopgencrteune ten"
Mmnynbc Tena.
Mmnynbc cunbl. 3akoH

31 coXpaHeHus Bubnnoteka LJOK
nmnynbca. Ynpyroe u https://m.edsoo.ru/ff0b07fa
Heynpyroe
B3aMmoaencTeme
TPeehljJee,f';angiﬂaq no Bubnnoteka LJOK

32 https://m.edso0.ru/ff0b096
COXpaHeHus c
nmnynbca" =
YpokK-koH(pepeHums

33 "PeaktnBHoe
ABWXeHWe B npupoae
N TEXHUKe"
MexaHunyeckas paboTta Bubnmoreka LIOK

34 https://m.edsoo.ru/ff0b0a8
N MOLLIHOCTb 4
PaboTta cunbl TaXecTw, BubnuoTteka LJOK

35 CUnNbl YIPYrocTn u https://m.edsoo.ru/ff0b0db
CuUIbl TpeHUA 8
JTabopaTtopHasa paboTa
«OnpepenexHune

36 paboTbl CUSbl TPEHUSA

NPy paBHOMEPHOM
[BWKEHUM Tena no
rOPU30OHTamNbHON




NOBEPXHOCTNY
CBsA3b aHeprn un

paboTbl.

37
NoTeHunanbHasa
3Heprus
KnHeTnyeckas Bubnunoteka LJOK

38 3Heprus. Teopema o https://m.edsoo.ru/ff0b0c3
KWHETUYECKON SHEPrumn 2

39 3aKOH coxpaHeHus
3HEepPrum B MeXaHuke

10 dloyeomesaona GuGnmorera LOK

https://m.edsoo.ru/ffOb12fe

COXpPaHEHUs IHEPTUNY
KonebaTtenbHoe Bubnunoteka LJOK

41 OBWXEeHne n ero https://m.edsoo.ru/ff0b185
XapaKTePUCTUKN 8
3aTyxawuwme

49 konebaHus. BubnuoTteka LJOK
BbIHy>XaeHHbIe https://m.edsoo.ru/ff0b20f0
konebaHuna. Pe3oHaHc

43 MaTemaTWjeCKMVl n
NPY>XNHHbIN MAATHUKN
Ypok-uccrnegosaHue
«3aBMCUMOCTb Bubnuoteka LLOK

44 nepuoaa konebaHuin https://m.edsoo.ru/ff0b197
OT XX€CTKOCTW NPY>XMHbI a
N Macchbl rpy3a»
[NpeBpallueHne

45 3Heprum npu

MexXaHN4YeCKnX




46

47

KonebaHunax

JTabopaTopHas paboTa
«Onpepenexne
YacToTbl 1 Nnepuoaa
konebaHun
NPY>XUHHOTO
MasiTHUKa»

JTabopaTtopHasa paboTta
«[lMpoBepka
He3aBUCUMOCTU
nepuoga konebdbaHuin
rpy3a, nogBeLleHHOro
K HATW, OT Macchl
rpysa»

Bubnuoteka LLOK
https://m.edsoo.ru/ff0b1ae
C

bubnuoteka LJOK
https://m.edsoo.ru/ff0b197
a

48

MexaHun4deckne BOMHbI.
CsowcTBa
MeXaHWUYeCKNX BOJTH.
lNpogonbHble U
nonepeyHble BOSHbI

Bubnunoteka LJOK
https://m.edsoo.ru/ff0b21fe

49

50

51

YpoK-koH(pepeHums
"MexaHn4yeckune BOmMHbI
B TBEPAOM Terse.
Cencmunyeckune BosHbl'
3BYK.
PacnpocTpaHeHune un
OTpaXkeHue 3ByKa

Ypok-uccrnegosaHue
"HabnwogeHne
3aBMCUMOCTM BbICOTbI
3BYyKa OT YyacTtoTb!"




52

53

'(POMKOCTb 3BYKa U
BbICOTa TOHaA.
AKycTN4eCcKun
pe30oHaHC
YpoK-KOHepeHuna
"YnbTpasByk n
NHpa3BYK B npupoae
N TeXHUke"

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b23c
a

54

lNogroToBka K
KOHTpOJSibHOM paboTe
no Teme "3aKoHbl
COXpaHeHus.
MexaHun4yeckune
konebaHusa v BOSHbI"

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

55

KoHTponbHas paboTta
no Teme "3aKoHbl
COXpaHEeHus.
MexaHun4yeckue
KonebaHus n BOMHbI"

56

57

58

OneKkTpoMarHnTHoe
none.
OrieKTpoOMarHuTHble
BOJSTHbI

CeonctBa
3MEKTPOMarHUTHbIX
BOJH
Ypok-KOHepeHuna
"Lkana
3MEKTPOMAarHUTHbIX
BONH. icnonb3oBaHne
3MEKTPOMArHUTHbIX

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b2ab
e

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b2fe6




BOJTH AN151 COTOBOW
cBs3n"

Ypok-uccrnegosaHume
"M3yyeHne cBoncTB

Bubnunoteka LJOK

59 ONeKTPOMArHMTHbIX https://m.edsoo.ru/ff0b2c6
BOJTH C NOMOLLbHO
MOOUINBbHOIO -
TenedoHa"
PeweHnuve 3apay Ha
onpegeneHne 4actoThbl
60 N ANWHBI
3reKTpoMarHMTHoun
BOIHbI
OnekTpomarHuTHas
npupona ceeTa. Bubnnoteka LJOK
61 CkopocTb cBeTa. https://m.edsoo.ru/ff0b31d
BonHoBble cBOMCTBA 0
cBeTa
NcTouHmku ceeTa.
MpamonuHenHoe Bubnnoteka LJOK
62 pacnpocTpaHeHune https://m.edsoo.ru/ff0b365
cBeTa. 3aTtMeHus 8
ConHua n JlyHbl
3aKOH OTpaxeHus
ceBeTa. 3epkana. Bubnuoteka LLOK
63 PelweHne 3agay Ha https://m.edsoo.ru/ff0b38c
NPUMeEHEeHVe 3aKoHa 4
OTpaXkeHus cBeTa
NMpenomneHne ceeTa. Bubnuoteka LJOK
64 3aKoH npenommneHuns https://m.edsoo.ru/ff0b3ae

CBeTa

a




65

lMonHoe BHyTpeHHee
OoTpaXkeHue cBeTa.
Mcnonb3oBaHue
MNOMHOrO BHYTPEHHEro
OTpaxkeHus B
ONTUYECKNX
cBeToBOAAX

Bubnuoteka LLOK
https://m.edsoo.ru/ff0b3c5
C

66

JTabopaTopHas paboTa
"iccnepoBaHue
3aBMCUMOCTM yrna
npenomMmneHns
CBETOBOrO fiy4a oT
yrna nageHus Ha
rpaHuue "Bo3gyx-
cTekno™

67

68

69

70

YpoK-kOH(pepeHums
"Mcnonb3oBaHue
MONMHOrO BHYTPEHHErO
OTpaXeHus:
CBETOBO/bI,
OMNTUKOBOJIOKOHHAaA
CBSA3b"

JTnH3bl. OnTrnyeckas
cuna JNMNH3bI

lNocTpoeHune
n3obpaxeHun B
NNH3ax

JTabopaTtopHasa paboTa
"OnpeaenexHune
JPOKYyCHOro
pacCToSAHUSA U

BubnuoTteka LJOK
https://m.edsoo.ru/ff0b3f2¢c

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b444
a

Bubnuoteka LLOK
https://m.edsoo.ru/ff0b420
6




71

ONTMYECKOMN CUSbI
cobupatoLien nmH3bl"
Ypok-KoHpepeHuuns
"OnTndeckne
NMH30BbIE NpUGopbI"

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c0a7
e

72

73

74

75

76

[(ma3 kak onTuyeckas
cuctema. 3peHune

YpOoK-KOHepeHuna
"[edekTbl 3peHuns. Kak
COXpaHuUTb 3peHne"

PasnoxeHune 6enoro
cBeTa B CNekTp.
OnbITbl HelOTOHA.
CnoxeHue
CneKTparnbHbIX LIBETOB.
Hvcnepcus ceeTa

JTabopaTtopHasa paboTa
"OnbITbl NO
pasnoxeHuto 6enoro
cBeTa B CMeKTp U
BOCNPUATUIO LBETa
npeamMeToB Npu nx
HabnaeHn Yepes
uBeToBble PUNbTPbI"
YpPOK-NpakTuKym
"BonHoBble cBOMCTBaA
cBeTa: gucnepcus,
NHTepepeHuunsa n
andppakums”

EI/IGJ‘IVIOTeKa LOK
https://m.edsoo.ru/ff0b468
4

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c0f4c

Bubnunoteka LJOK
https://m.edsoo.ru/ff0c0e2
a




OnbiTbl Pe3epdopaa n

Bubnuoteka LJOK

77 nnaHeTapHas mogernb https://m.edsoo.ru/ff0c12a
atoma 8
MocTtynaTtbl Bopa.

78
Mogenb atoma bopa
?gpnygfeHHmmee l/cI:BeTa Bubnuorexa LIOK

79 https://m.edsoo.ru/ff0c144
aTtomMom. KBaHTblI.
JlnHenyaTble cnekTpsbl &
YpOK-NpaKkTUKyMm Bubnnoteka LJOK

80 "HabntogeHne https://m.edsoo.ru/ff0c155
CMEeKTPOB ncnyckaHnsa" 0
PagnoakTtmBHOCTbL U eé Bubnmoreka LIOK

81 https://m.edsoo.ru/ff0c167
BMAbI 5
CTpoeHune aToMHOro Bubnnoteka LJOK

82 agpa. HyknoHHas https://m.edsoo.ru/ff0c18a
Mogenb [
PagnoakTusHble Bubnunoteka LJOK

83 npeBpaLleHus. https://m.edsoo.ru/ff0c1ail
M3oTonbl 4
TPeel\ljJee.Hl/le safat no Bubnnoteka LJOK

84 b ' https://m.edsoo.ru/ff0c1b4

aO0aKTMBHbIE 9

npespaLleHns” =

85 lMepwoa nonypacnaga
E’Fﬁ’:gmf:gfgf;g”“ BubnuoTeka LIOK

86 https://m.edsoo.ru/ff0c212

N3nyyeHna B npupoae,
MeauuuHe, TeXHuke"

6




87

88

89

ApepHble peakumn.
3aKOHbI COXpaHeHus
3apsi4oBoro u
MacCOBOrO YMcer

OHeprusi CBA3mn
aTomMHbIX saep. CBA3b
MaccCbl N 3HEPrum

PeweHnwne 3agay no
Teme "AgepHble
peakummn"

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c1ch5
8

Bubnunoteka LJOK
https://m.edsoo.ru/ff0c1d7
a

90

91

92

93

Peakuun cuHTe3a n
aeneHna agep.
NcTOYHMKN aHeprnn
ConHua n 3Bé3a

YPOK-KOH(pepeHums

"HAoepHas aHepreTuka.

[encteus
pagmMoaKTUBHbIX
N3Ny4YeHUN Ha XUBble
opraHu3mb!"

NoaroTtoBka K
KOHTPOJSIbHOM paboTe
no Teme
"OnekTpoMarHuTHoe
none.
OreKTpoOMarHuTHble
BOSHbI. KBaHTOBbLIE
sasneHma”
KoHTpornbHasa paboTa
no Teme
"OnekTpoMarHMTHoe

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c1e8
8

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c223
e




none.
OreKTpoOMarHuTHble
BOIHbI. KBaHTOBbIE
aBneHnsa”

MoBTOpPEHME,
obobuieHue. Bubnuoteka LJOK
94 JTabopaTopHbie https://m.edsoo.ru/ff0c245
paboTbl MO Kypcy a
"B3aumopgencreue ten"
MoBTOpEHME,
obobuieHne. Pewienne BubnmoTeka LIOK
g5 ~ PacteTHBIXMW https:/m.eds00.ru/f0c257
Ka4yeCTBEHHbIX 3a4au 5
no teme "TennoBble =
npoveccobl”
lNoBTOpEHNKE,
obobuieHne. Pewienne BubnmoTeka LIOK
gg ~ PacteTHBIXM https:/m.edso0.ru/ff0c2a2
Ka4yeCTBEHHbIX 3a4au
" 2
no teme "KINa =
TennosbiX ABurartenen”
MoBTOpPEHME,
0606ueHune. PeweHune BubrmoTeka LIOK
g7  PacHeTHBIXM https://m.edso0.ru/ff0c2b3
Ka4yeCTBEHHbIX 3a4au 0
no teme "Krna =
3I1eKTPOYyCTaHOBOK"
Eggg&pee:””ee’ Bubnuoteka LLOK
98 T ' https://m.edsoo.ru/ff0c2c5
abopaTopHble

paboTbl MO Kypcy

2




"CBeTOBble aBneHmnsa"

NoBTOpPEHNKE,
obobuieHne. Pabota ¢

Bubnuoteka LJOK

99 TekcTamMmu no Teme 1 https://m.edsoo.ru/ff0c2d6
"3aKoHbl COXpaHEHUS B a
MexaHuke"
ggsgﬁ_l,peeHHMMee’Pa%Ta C Bubnmoreka LIOK
100 ' 1 https://m.edsoo.ru/ff0c2e8
TekcTaMu rno Teme 5
"KonebaHua n BonHbI" =
QgggipeeHHMMee’Pa%Ta C Bubnmoreka LIOK
101 ' 1 https://m.edsoo.ru/ff0c304
TekcTaMu rno Teme 4
"CBeTOBblE ABNEHUa" =
MoBTOpEHME,
obobuieHne. PaboTa ¢
102 TekcTtamu no Teme 1

"KBaHTOBas 1 anepHas
domsnka"

OBLWEE KOJIMYECTBO
YACOB 10 MNMPOIrPAMME

102

27







NMPOBEPAEMbIE NPEAMETHbIE PE3YJIbTATbl OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOU NPOIrPAMMbI OCHOBHOI'O OBLLUEIO

OBPA30OBAHUA

7 KINNACC

Kon
npoBepsieMoro
pe3ynbTara

NMpoBepsiemMble NpeaMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOM OOpa3oBaTesibHON NpPorpamMmbl
OCHOBHOro obuiero o6pasoBaHus

1.1

ncnonb3oBaTb N3y4eHHbIE NMOHATUA

1.2

pasnuyatb SABMIEHUA MO OMNUCaHUID WUX XapaKTepHbIX
CBOMCTB W Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLNX
AaHHOe hM3nYeckoe siBreHne

1.3

1.4

pacrno3HaBaTb MPOSsIBIEHNE W3YYEHHbIX (PU3NYECKUX
SIBNEHUN B OKpyXawwem wMupe, B TOM 4uUche
dusndeckne ABneHna B npupogde, nNpu 3TOM
nepeBoAuUTb  MPaKTUYECKYD 3agady B y4ebHyto,
BblAENSATb  CyLWeCTBEHHble  CBOMCTBA  (MpU3HaKW)
dM3NYECKNX ABNEHNN

onucbiBaTb M3YyYEeHHble CBOMCTBa Ten W usnveckue
ABIEHNA, WUCMNONb3ya (PU3MYECKNe BENUYUHLI, Npu
OonucaHuM NpaBuSTIbHO TpakToBaTb (PU3MYECKUA CMbICS
NCMONb3yeMbIX BENUYUH, UX O0B03HaAYEeHUs N eguHULbI
dom3ndecknx BEJTNYVH, HaxoauTb doopmynbl,
CBA3blBaKOLME [OaHHYIO (U3NYECKYID BENUYUHY C
APYrMMU BeNMYMHaMK, CTPOUTb rpaduKkm MU3yYeHHbIX
3aBncMmMocTen PUNYECKUX BENUYUH

1.5

1.6

XapakTepu3oBaTb CBOWCTBA TeN, U3NYECKME SBMNEHMS
M NPOLECCHI, UCMOMb3Yysl U3YYEHHbIE 3aKOHbI, MPX 3TOM
[aBaTb  CrOBECHYO  (hOpMYyNMPOBKY  3akoHa U
3an1cbiBaTb €ro MaTeMaTUYECKOE BblpaXKeHue

00bsCHATL  uM3nYeckne  ABMNEeHusi, NpoLeccbl WU
CBOWCTBA Tesl, B TOM YMCIe N B KOHTEKCTE cuTyauuin
NPaKTUKO-OPUEHTMPOBAHHOIO  XapakTtepa: BbISBNATb
NPUYNHHO-CNEACTBEHHbLIE CBA3U, CTPOUTb OOBACHEHME
M3 1 — 2 normyeckux Lwaros ¢ ornopom Ha 1 — 2
N3yYeHHbIX CBOMNCTBA donanyecknx ABNEHUN,
oM3NYECKMX 3aKOHA UITM 3aKOHOMEPHOCTH

1.7

pewartb pacyéTHble 3agaun B 1 — 2 [OencTBug,
ncnosnb3ysa  3akoHbl UM (opMynbl, CBA3blBaKOLWME
oM3n4eckne BESIMYMHLI. HA OCHOBE aHanusa yCroBus
3afja4dn 3anucbiBaTb KpaTKkoe YycrioBue, MNOACTaBMATb
dusndeckme BenUYUHBLI B  POPMYSibl U MPOBOAUTL
pacyeThl, HaxoauTb CnpaBOYHble JaHHbIE,




HeobOxoguMmble  Ans peweHna 3agad, oueHumBaTb
peanncTn4HoOCTb ﬂOﬂyquHOVI CbM?:ML-IeCKOﬁ BEJIMYUHDbI

1.8

1.9

pacno3HaBaTb NpobsieMbl, KOTOPbIE MOXHO PELUNTb NpU
nomMown  pusandecknx  MeTodoB, B ONUCaHUM
nccnegoBaHus BblAeNnATb npoBepsieMoe
npeanoroxeHne (rmnoTesy), pasnuyaTb n
NHTEpPNPeTUPOBaTb MOMYYEHHbIN pe3ynbTaT, HaXoAuTb
ownbkn B Xxoge onbiTa, genatb BbIBOAbI MO €ro
pesynbTatam

NpoBOAUTL ONbITbl NO HabnogeHUo  HOU3NYECKNX

ABIEHUN nnm don3n4eCcKnx CBOWCTB Ten:
dopmynupoBaTb  NpoBepsieMble  NPEeAnoSIOXeHUs,
cobupaTtb yCTaHOBKY n3 NpeasioXXeHHoro
obopynoBaHus, 3anucbiBaTb xo[ onbITa n

(*)OpMyJ'IVIpOBaTb BblBOAbI

1.10

1.11

1.12

BbIMOSMHATbL NPSMblE U3MEPEHUA C WCNOSIb30BAHWEM
aHanoroBbiX W UMGPOBbIX NpMbOPOB, 3anucbiBaTb
nokasaHusi npnbopoB ¢ Y4ETOM 3agaHHOMN abCONOTHON
NOrpeLLUHOCTN U3MEPEHUN

NpoBOAUTb  UCCredoBaHWe  3aBUCUMOCTU  OOHOM
oM3n4ecKon BeNUYMHbI OT LPYron C MUCMofb3oBaHUEM
NPAMbIX M3MEPEHWW, yyacTBOBaTb B MflaHMPOBaAHUN
yyebHOro wuccnegoBaHus, cobupaTtb YCTaHOBKY U
BbIMOMHATL  U3MepeHusi, cnegya npeasiokeHHOMY
nnady, dQwukcupoBaTb  pesynbTaTbl  MOSNYYEHHOM
3aBMCUMOCTM  (PM3NYECKMX  BEeNUYMH B Buae
npeasioXeHHbIX Tabnuy, 1 rpadukos, genaTb BbIBOAbI
no pesynbTaTam uccrnegoBaHuns

NpoBOAUTb  KOCBEHHbIE  U3MEPEHUST  PUIMYECKNX
BENWYMH, cnefys NpeanoXeHHOM WHCTPYKUMK: Npu
BbINOJTHEHUN n3MepeHni cobupaTtb
3KCNepMMeEHTarnbHYK YCTAHOBKY M BblYNCNATb 3HAYEeHne
MCKOMOW BENNYUNHbI

1.13

cobnogate npaBuna TexHUKM ©GesonacHocTU Mpu
paboTe ¢ nabopaTtopHbIM 060pyaAOBaHMEM

1.14

1.15

yKasblBaTb  MpUHUMMbI  gencTsus  npubopoB w1
TEXHUYECKUX YCTPOWCTB, XapaKTepusoBaTb MNPUHLUMbI
OENCTBUA  MU3YYEHHbIX NpPUBOPOB U TEXHUYECKUX
YCTPOMCTB C MNOMOLLBIO WX OMNUCaHUS, WUCNONb3ys
3HaHNUA O CBOWCTBax (U3NYECKUX SABMIEHUA U
Heobxoanmble PU3ndeckne 3akoHbl 1 3aKOHOMEPHOCTU
npuBoauUTL NpUMepbl  (HaxoauTb WHGOpMauUuK o
npumepax) NpakTU4ecKoro UCnonb3oBaHNA PU3NYECKNX
3HaHWA B MOBCEOHEBHOM XW3HWM ANs obecneyeHus
GesonacHoCcTM npu obpaleHun ¢ npubopamn wu




1.16

1.17

TEXHUYECKUMN YCTPOMUCTBAMMU, COXPaAHEHUS 300POBbS U
cobnogeHnsT HOPM  3KOSNOMMYECKOro MNoBeAEHUs B
OKpyXatLlen cpeae

OCYLLECTBNATb OTOOP UCTOYHUKOB MHpOpMaLMK B CETU
MHTEepHET B COOTBETCTBMM C 3agaHHbIM MOWUCKOBLIM
3arnpocoM, Ha OCHOBE WMEKLIMNXCA 3HaHUA N NYTEM
CpaBHEHUS pasfinyHbiX  UCTOYHWKOB  BblOENATb
nHpopmaumo, KoTopas sBNSETCA NPOTUBOPEYNBON NN
MOXeT ObITb HEJOCTOBEPHOM

ncnonb3oBaTb NPU  BbINONHEHMUM Y4YebHbIX 3agaHui
Hay4YHONOMYNSAPHYIO nutepartypy dom3n4eckoro
cogepxaHusl, crnpaBoOYHble MaTepuanbl, Ppecypcbl CeTn
MHTepHeT, Bnagetb nNpUEMaMM KOHCMEKTUPOBAHUS
TekcTa, npeobpasoBaHns wHdopmMauMnm wn3 OOHON
3HaKOBOW CUCTEMbI B APYryto

1.18

1.19

8 KINACC

Kon
npoBepsieMoro
pe3ynbTara

co3gaBaTb COOCTBEHHbIE KpaTKME MUCbMEHHbLIE WU
YCTHble COOOLLEHNS Ha OCHoBe 2 — 3 WCTOYHWUKOB
MHOpMaLMnN (pPU3nYecKoro cogepkaHusi, B TOM 4ucrie
nybnuyHo genaTb KpaTkne cooblueHust 0 pesynbTatax
NPOEKTOB WNU Yy4yeOHbIX WCCnegoBaHUW, MNpu  3TOM
rPaMOTHO  UCMOSb30BaTb  U3YYEHHbIN  MOHATUNHbLIN
annapaT Kypca (u3uKuM, COnpoBOXAaTb BbICTYNNeHWe
npeseHTaumen

Npwn BbINOSTHEHUN YY4EOHbBIX NPOEKTOB U MCCNeaoBaHWUN
pacnpenenatb 06593aHHOCTU B rpynne B COOTBETCTBUM C
NoCcTaBNEeHHbIMU 3agavamun, cnegnTb 3a BbINOSTHEHUEM
nnaHa AencTBUW, afeKkBaTHO OLeHMBaTb COOCTBEHHbIN
BKNag B  AeATEeNnbHOCTb  rPynnbl, BbiCTpauBaTb
KOMMYHVKaTUBHOE B3aMMOLENCTBME, YYUTbIBAsi MHEHNE
OKpY>KatoLLmMxX

NMpoBepsiemMbie NnpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOW OoGpa3oBaTesibHOW NporpaMmmbl
OCHOBHOro obuiero o6pasoBaHus

1.1

1.2

ncnosb30BaTb NOHATUA

pa3nnyatb ABJIEHUA MO OMUCAHUID UX XapaKTEePHbIX
CBOMCTB M Ha OCHOBE OrbITOB, AEMOHCTPUPYOLWNX
JaHHOe d)l/l3|/l‘—IeCK08 ABJieHne

1.3

pacnosHaBaTb MNPOSIBMEHNE MW3YYeHHbIX U3NYECKUX
SBMEHUA B  OKpyXalwlem Mupe, B TOM 4ucrne
usnyeckne sABRNeHWs B npupode, Mpu  ITOM
NepeBOAWTb MPaKTUYEcKyl 3agavyy B y4ebHyto,




BblAENsATb  CywecTBeHHble  CBOMCTBA  (NPU3HaKK)
oU3NYECKNX ABITEHUN

1.4

onucbiBaTb U3Y4YEHHblE CBOWCTBaA Ten u dusndeckne
ABMEHNA, WUCMNONb3ys U3NYECKNE BENUYUHLI, NPU
OnucaHuM NpaBUITIbHO TpakToBaTb (PU3UYECKUA CMbICS
NCMNONb3yeEMbIX BENIMYMH, OOO3HA4YeHNs “ eauHULbI
dom3anyeckmx BENTNYMH, HaxoauTb doopmyrnbl,
CBA3blBalOLWME [OaHHYHO U3NYECKYID BENUMYMHY C
APYrUMKU  BENUYNHAMKM, CTPOUTb rpadukm MU3yYeHHbIX
3aBMCUMOCTEN (PUBNYECKMX BENUYMNH

1.5

1.6

XapakTepusoBaTb CBOMCTBaA Tern, (phusnyeckme sBreHus
N NPOLECCHI, UCMONb3YA U3YYEeHHbIE 3aKOHbI, NPU 3TOM
AaBaTb  CIOBECHYO  (POPMYNMPOBKY  3akoHa U
3anucbiBaTb €ro MaTeMaTUYECKOE BblpaXXeHne

00bACHATL PU3MYECKne nNpoLeccbl U CBOWCTBA TeS, B
TOM 4YMCNe W B KOHTEKCTE CUTyauun NpPaKTUKO-
OPUEHTUPOBAHHOIO XapakTepa: BbISIBNATb MNPUYUHHO-
CNeACTBEHHbIE CBSA3U, CTPOUTb OOBbACHEHMe us 1 — 2
nornyeckux Lwaros ¢ nomowbd 1 — 2 M3yYeHHbIX
cBoncTBa PU3NYECKUX SABMEHUN, PU3NYECKUX 3aKOHa
NN 3aKOHOMEPHOCTU

1.7

pewaTtb pacyéTHble 3agadn B 2 — 3 [OeucTBug,
ncnonb3yst 3akoHbl M (POPMYNbl,  CBsA3blBalOLLNE
dun3nyeckne BeNMYMHBLI: Ha OCHOBE aHanuia ycrnoBus
3ajayn 3anucbiBaTb KpaTkoe YCroBue, BbISBMATb
HeOCTaTOK AaHHbIX ANdA pelweHus 3agayu, Bblbupatb
3aKoHbl U bopMynbl, HeobXxoanuMble ANsl €€ peLleHus,
NpoBOAUTL pacyéTbl M CpaBHMBATb MNOJSyYEHHOE
3HayeHne ((puanyeckon BeNUYUHLI C WU3BECTHbIMU
AaHHbIMN

1.8

pacno3HaBaTb NPobnembl, KOTOPblIE MOXHO PELUNTL NP
noMoOLUM (pU3MYECKMX METOAOB, WUCMOMb3ys OnMcaHue
nccnenoBaHus, BbIAENATb npoBepsiemMoe
npeanonoXeHue, OLEHMBaTb MNPaBUNBbHOCTL MNopsiaka
NpoBeAEHUS UccneaoBaHus, AenaTb BbiBOObI

1.9

NPOBOAWUTbL ONbITbl MO  HabMAEHUO  PUNYECKMX

ABNEHNN nnu donanyeckmx CBOMNCTB Ten:
dopmynmnpoBaTtb npoeepsaemMble npeanonoXeHus,
cobupatb yCTaHOBKY n3 npeanoXeHHoro
obopynoBaHus, onucbiBaTb xon onbiTa "

dopMynunpoBaTh BbIBOAbI

1.10

BbIMOMNHATL MNPsIMble U3MEPEHUA C UCMNONb30BaHUEM
aHanoroBbix npubopoB M  OaTYMKOB  PU3NYECKNX
BENMMYMH, CpaBHMBATb pe3ynbTaTbl W3MEPEHUA C
y4E€TOM 3a4aHHOM abCONTHOM NOrPELUHOCTH




A1

12

13

14

15

16

npoBOAUTbL  UCCredoBaHME  3aBUCUMOCTM  OAHOM
(pmanyeckon BenuuMHbl OT APYron C UCMONb30BaHUEM
NPSMbIX U3MEPEHUN: nNfaHMpoBaTb MCCneaoBaHue,
cobupaTb YCTaHOBKY U BbINOMHATL U3MEPEHUS, cneays
npeanoXeHHoMy nraHy, QUKCUpoBaTb pe3yfbTaThbl
Nosly4eHHON 3aBMCUMOCTM B BMAE Tabnuy v rpadukos,
AenaTb BbIBOAbI NO pe3ynbTaTam UccrnegoBaHns

NPOBOOAUTb  KOCBEHHble  U3MepeHus  huanmyeckmnx
BENMYMH:  NNaHMpoBaTb  U3MepeHusi,  cobupatb
3KCNepuMeHTanbHy YyCTaHOBKY, cnepnys
NPeanoXeHHOW WHCTPYKUUW, U BbIYUCASATb 3HAYeHue
BENMUYUHBbI

cobnogate npaBuna  TeXHWKM ©Ge3onacHoCTM npwu
paboTe ¢ nabopaTtopHbiM 060pyAOBaHMEM

XapaktepusoBaTb MNPUHLUUMNBI  OENCTBUS  U3YYEHHbIX
NpubopoB M TEXHUYECKMX YCTPOWCTB C OMOPOM Ha MUX
OnucaHusl, NCMOoNb3ys 3HAHUSA O CBOMCTBaX PU3NYECKNX
SBMEHUNn n Heobxogumble domsndeckne
3aKOHOMEPHOCTH

pacrno3HaBaTb MPOCTble TEXHUYECKMEe YCTpoOMCTBA W
n3MepuTenbHble NPMOOpPbI MO CXemMam U CXemMaTUYHbIM
PUCYHKaM, COCTaBMsATb CXEMbl 3MEeKTPUYECKMX Lienen ¢
nocrieaoBaTenbHbIM U NapannenbHblM COeAVHEHNEM
3/IEMEHTOB,  pasnuyas  YCINoBHble  0003HaYeHus
3/1EMEHTOB 3NEKTPUYECKUX Liene

npuBOANTL  MNpUMepbl  (HaxoauTb  MHGOpPMauUuK O
npumepax) NpakTUYeCcKoro NCNosib3oBaHNA U3NYECKNX
3HaHMM B MOBCEAHEBHOMW XW3HW Ans obecneyeHus
GesonacHocTM npu obpalleHun ¢ npubopamn wu
TEXHUYECKMMWN YCTPONCTBaAMMU, COXPaHEHMUST 340POBbS U
cobniogeHnsi HOpM  3KOSIOrMYEecKoro MnoBeAeHUs B
OKpyXaroLlen cpeae

A7

OCyLLeCTBMATL  MOUCK  MH(popMauun  usndeckoro
cogepxaHus B cetn IHTepHeT, Ha OCHOBE UMEIOLLNXCS
3HAHUM M MNYTEM  CPaBHEHUA  OOMONHUTESbHbIX
MCTOYHWKOB  BblAendaATb  MHGoOpMauuio,  KoTopas
ABMSIETCA  NPOTMBOPEYMBOM  UNM  MOXeT  ObITb
HeZOCTOBEpPHOM

18

ncrnonb3oBaTb NPU  BbIMNONHEHMM Y4YebHbIX 3agaHui
Hay4HO-NONYyNApPHYO nnutepaTtypy doun3smnyeckoro
cofepxaHus, crnpaBoOYHble MaTepuansl, pecypcbl CeTu
WMHTepHeT;, BnageTb NpUEMaAMM  KOHCMEKTUPOBAHUSA
TekcTta, npeobpasoBaHna wuHGOPMaAUUM U3  OOHOM
3HaKOBOW CUCTEMbI B APYryto

19

co3gaBaTb COOCTBEHHblE MUCbMEHHbIE W KpaTkune




1.20

YyCTHble coolOuweHuns, obobwas uHdopmauno U3
HECKOSbKUX UCTOYHUKOB (PU3NYECKOrO COOepXaHusl, B
TOM 4ucne nyobnuyHo npeacTaBnAaATb pes3ynbTathl
NPOEKTHOW WM unccnegoBaTeNnbCKON OeATENIbHOCTH,
npu 9TOM  IPaMOTHO  UCMOMb30BaTb  M3YYEHHbIN
NOHATUWHLIM annapaT Kypca (U3MKK, CONpoBOXAaTb
BbICTYMNEHWe npeseHTaumemn

Nnpwn BbINOSTHEHUN YY4EOHbBIX NPOEKTOB U MUCCNeaoBaHWUN
dur3nyecknx nNpoueccoB pacnpenensatb 06s3aHHOCTU B
rpynne B COOTBETCTBMW C MOCTaBMIEHHbIMUK 3agadvamu,
cnegutb  3a  BbIMOMIHEHWMEM MaHa [OEeucTBUA WU
KOoppeKkTupoBaTb ero, agekBaTHO OLEeHMBaTb
COOCTBEHHbIN  BKMag B AeATENbHOCTb  FPynnbl,
BbICTpamMBaTb KOMMYHUKaTUBHOE  B3auMOAEWCTBUE,
NPOsIBMISASi FOTOBHOCTb pa3peLlaTtb KOHGNKTbI

9 KINnACC

Kon

nposepsiemMmoro
pe3ynbTaTa

1.1

NMpoBepsieMble NpeaMeTHbIe pe3yfbTaTbl OCBOEHUSA
OCHOBHOW OoGpa3oBaTesibHOW NporpaMmmbl
OCHOBHOI0 06Lero o6pasoBaHus

MCnosib3oBaTb N3y4eHHbIE NMOHATUA

1.2

1.3

1.4

1.5

pasnuyatb SABMEHUA MO OMNUCaHUID WX XapaKTepHbIX
CBOMCTB W Ha OCHOBE OfMbITOB, AEMOHCTPUPYHOLLNX
AaHHoe hmM3nYeckoe siBreHne

pacnosHaBaTb MNPOSABMEHNE U3YYEHHbIX (U3NYECKNX
SIBNEHUN B OKpyXawwem wMupe, B TOM 4uUche
dusnyeckne ABneHnss B npupoae, nNpu 3TOM
nepeBoAuUTb  MpPaKTUYECKYD 3agady B y4ebHyto,
BblAENSATb  CYLWECTBEHHble  CBOMCTBA  (NPU3HaKK)
Jon3nYECKNX ABITEHUN

onncbiBaTb U3Y4YEeHHble CBOWCTBA Ten U dom3ndeckme
ABMEHNA, WUCMNONb3ysa U3MYECKNEe BENUYUHLI, NpU
OonucaHuM NpaBUSTIbHO TpakToBaTb (PU3MYECKUA CMbICS
Mcnonb3yemblX BenuyuH, o603HavyeHus N eguHUUb
dom3ndecknx BESTNYVH, Haxo4uTb doopmyrnbl,
cBA3blBalOWME [OaHHYHO U3NYECKYID BENUYMHY C
APYrMMU BENMYMHaMKU, CTPOUTb rpacPuKm M3yYeHHbIX
3aBMCUMOCTEN (PU3NYECKUX BENUYUNH

XapaktepunsoBaTtb cBoMCTBa Ten, Cbl/l3|/|‘—leCKI/Ie ABJ1IEHUNA
M npoueccbl, UCNosrb3ysa N3y4YEHHbIE 3aKOHbI, NMPU 3TOM
JaBaTb CnoBeCHYH cbopmynl/lpOBKy 3adKOHa "
3arnncbliBaTb €ro MaTemMaTn4eckoe BblpaXeHune

1.6

00bsACHATL PU3MYECKME NPOLIECCHI U CBOWCTBA TEN, B




1.7

1.8

1.9

1.10

TOM 4YUCNEe U B KOHTEKCTEe CUTyauun npakTUKoO-
OPUEHTUPOBAHHOIO XapakTepa: BbIBNATb MNPUYUHHO-
CNEeACTBEHHbIE CBA3W, CTPOUTb 0ObACHEHME n3 2 — 3
NOrMYECKMX LaroB C MNOMOWb 2 — 3 WU3YYEHHbIX
cBoucTBa (PM3NYECKUX SBNEHUN, PU3NYECKMX 3aKoHa
NN 3aKOHOMEPHOCTU

pewaTb pacyéTHble 3adaun (onuparoLmnecsa Ha cucTtemy
n3 2 — 3 ypaBHEHUIN), NCNOMb3Ys 3aKOHbl U OPMYIbI,
CBA3blBaKOWME (PU3MYECKMEe BENUYUHbLI: Ha OCHOBE
aHanuMsa YycrnoBusa 3ajayu  3anucbiBaTb  KpaTkoe
ycrnoBue, BbIBNATb HedocTawwme unn m3bbITOYHbIE
AaHHble, BbIbUpaTb 3aKoHbl U hopMyribl, HeobxoanuMble
ANS pelleHnsa, npoBOAUTbL pacyéTbl W oueHuBaTb
peanucTUYHOCTb MOSyYEHHOro 3Ha4YeHUs uanveckomn
BESTMYMHDI

pacno3HaBaTb NPoOGMEMbl, KOTOPbIE MOXHO PELUNTL MpU
noMoLM U3NYECKNX METOAO0B, WCMONb3ys OnucaHue

nccnegoBaHug, BblAenATb npoBepsiemMoe
npeanorioXeHne, oLeHMBaTb MNPaBUNbHOCTb MOPSAKa
npoBeaeHUs nccnegoBaHus, aenatb BbIBOAbI,

WHTEPNPETUPOBaTb pe3ynbTaTbl HAOMAEHWIA 1 ONbITOB

NPOBOANTL  OMbITbl N0  HaGMOAEHUIO  PUNYECKNX
SBMEHUNn nnm dom3ndecknx CBOWUCTB Ten:
CaMoCTOATENbHO cobupaTb YCTAHOBKY M3 NU3BbLITOYHOrO
Habopa ob6opyaoBaHus, ONUCbIBaTb XO4 OnbiTa U €ro
pe3ynbTaTbl, POpPMyNMpoBaThb BbIBOAbI

NpoBOAUTL NPU  HEOBXOAUMMOCTU  Cepurd  NPAMbIX
N3mMepeHunn, onpenenss cpeaHee 3Ha4veHue
namepsaemMon  BennuMHbl  ((POKYCHOE  paccTosiHue
cobupatoien nNuH3bl), obocHOBbLIBaTL BbIOOP cnocoba
n3mepenHus (nameputenobHoro npubopa)

1.11

1.12

NPOBOAUTL UCCreaoBaHMEe 3aBUCUMOCTEN (PUNYECKUX
BEMIMYMH C UCMNONb30BAHMEM MPSAMbIX U3MEPEHUN:
nnaHuMpoBaTb nccrnenoBaHue, CaMOCTOSATENbHO
cobupatb  yCTaHOBKY, UKcMpoBaTb  pe3yrbTaThbl
NONy4YeHHON 3aBMCMMOCTM OU3NHECKMX BENNYMH B BUAE
Tabnuum rpadukoB, Aenatb BbiBOAbI MO pe3ynbTaTam
nccnenoBaHus

NpoOBOOUTL  KOCBEHHble  U3MEPEHUs  (PU3NYEeCKmUx
BENMMYMH:  MfaHupoBaTb  M3MepeHud,  cobupaTb
9KCNEepUMEHTanbHylO  YCTaHOBKY U BbIMOSHATb
N3MepeHus, cnegya  npensioKeHHOM  MHCTPYKUUN,
BblYMCIIATL 3HAYEeHWEe BeSIMYMHbl U aHanu3npoBaTb
NnosiydeHHble  pesynbTatbl C  YY4ETOM  3a4aHHOM
NOrpeLHOCTN U3MepeHUm




1.13

cobniogate nNpaBuna TexHUKM OGesonacHOCTU npwu
paboTe ¢ nabopaTtopHbiM 060pyAOBaAHMEM

1.14

pasnuyaTb OCHOBHbI€E NpU3HaKn N3YYEHHbIX
dom3anyeckmx MoLenen: MaTepuanoHas TOYKa,
abconiTHO TBEPAOE Temno, TOYEYHbIN UCTOYHUK CBETA,
ny4y, TOHKas nuH3a, nnaHeTapHass MoOeflb aToMma,
HYKNOHHaa Mogenb aTOMHOro gapa

1.15

XapaktepusoBaTb MPUHUMMAbI  OENCTBUS  U3YYEHHbIX
NpUBopoOB M TEXHUYECKMX YCTPOWCTB C OMOPON Ha MX
onuvcaHus, NCNosib3ys 3HaAHUS O CBOMCTBaX (PU3NYECKUX
SIBMEHUN n Heobxoaumble domsnyeckmne
3aKOHOMEPHOCTU

1.16

MCcnonb3oBaTb CXEMbl W  CXEMATUYHbIE  PUCYHKM
N3YYEHHbIX TEXHUYECKMX YCTPOWCTB, WM3MEPUTENbHbIX
NPpMOOPOB N TEXHONOMMYECKNX NPOLLECCOB NPW PELLEHNM
y4ebHO-NpakTUYecknx 3agad, ONnTMYECKME CXeMbl OIS
MOCTPOEHUS1 Mn300paXeHnn B MNOCKOM 3epkane U
cobupatoLen nmH3e

1.17

1.18

1.19

npuBoaMTb NpUMepbl  (HaxoauTb  WMHOpMauUuk o
npumepax) NpakTUY4eCcKoro NCNosib30BaHNA PU3NYECKNX
3HaHMWN B NOBCEOHEBHOW XWU3HM AONA obecne4vyeHus
GesonacHoCcTM npu obpalieHun ¢ npubopamn wu
TEXHUYECKMMWN YCTPOMCTBAMN, COXPAHEHNSA 300POBbS U
cobniogeHnsi HOpM  3KOSIOrMYEecKoro MnoBedeHuss B
OKpyXXatoLen cpeae

OCYLLEeCTBMIATbL  MNOMUCK  WHGopMauum  OU3NYECKOro
cogepxaHusa B cetTm WHTepHeT, CcaMOCTOSATENbHO
dopMynunpysi  MOMUCKOBbLIN  3anpoc, HaxoauTb MyTu
onpegeneHuns AOCTOBEPHOCTM NONyYeHHON
WHOPMaALMM  Ha OCHOBE WMEKLLUNXCSA 3HAHUU U
AONOSTHUTESTbHBIX UCTOYHMKOB

ncnomnb3oBaTb MNPU  BbIMNOMHEHUN YYeOHbIX 3aJaHun
Hay4HO-NONYNAPHYHO nntepartypy dunanyeckoro
coaepaHusi, cnpaBoYHble MaTepuarbl, PecypCbl CeTu
MHTepHeT;, BRNageTb nNpuMEMaMM  KOHCMNEKTUPOBaHUSA
TekcTta, npeobpasoBaHna uHGOPMaAUUM U3  OOHOM
3HaKOBOW CUCTEMbI B APYryto

1.20

co3gaBaTb COOCTBEHHblE MUCbMEHHbIE U YCTHbIE
COOOLLEHMST HA OCHOBE MHMOPMaLUM M3 HECKOSTbKUX
MCTOYHMKOB  (PU3MYECKOrO coaepxaHusi, MnyoOnnyHo
npencraBnsaTb pes3ynbTaThl NPOEKTHON nnm
ncecnenoBaTenbCKON JesTenbHOCTH, npu 3TOM
rPaMOTHO  UCMOSIb30BaTb  U3YYEHHbIN  MOHATUNHbIN
annapaTt nsy4yaemoro pasgena (ouamkm n cConpoBOXaaTb
BbICTYNNEHME MNpe3eHTaunen ¢ y4eToM OCOBEHHOCTEN




ayauMTOPUN CBEPCTHUKOB

1.21

Npwn BbINONTHEHNN Y4E€OHbIX NPOEKTOB M MCCNeaoBaHWUN
dur3nyecknx nNpoueccoB pacnpenensatb 06s3aHHOCTU B
rpynne B COOTBETCTBMM C MOCTABMEHHbIMU 3ajadvyamu,
cnegutb 3a  BbIMOJIHEHMEM MaHa [OeucTBUA W
KOppekTupoBaTb ero, afeKkBaTHO OLEeHnBaTb
cOBCTBEHHBIN  BKNMag B AeATEenbHOCTb  FPynnbl,
BbICTpamMBaTb KOMMYHUKaTUBHOE  B3auMOAENCTBUE,
NPoSIBNSASt FOTOBHOCTb pa3peLlaTtb KOHMNKTbI




NMPOBEPAEMBIE JIEMEHTbI COAEPXXAHUA

7 KINACC

Kon Koa
pasgena 3NemMeHTa

MpoBepsieMble aneMeHTbI coaepXXaHus

®U3NKA N EE POJTb B MO3HAHKMW OKPY>KAIOLLEIO

MNPA

1.1

dum3snka — Hayka O npupoge. HBneHus
npupoasbl. dusnyeckme ABNEHUS:
MexaHu4yeckue, TenrnoBble, 3NeKTpuYeckune,
MarHuUTHble, CBETOBbIE, 3BYKOBbIE

1.2

1 1.3

1.4

1.5

dusnyeckue BENTUYUHDI. N3mepeHwne
domanyecknx BenmymH. Pusmnyeckne npnbopol.
MorpewHocTb n3mepeHnn. MexgyHapogHas
cucTemMa eanHuy

EctecTBEHHOHaAy4YHbIN ~ MeTO4  MO3HAHUS:
HabniogeHne, nocTaHoOBKa Hay4HOro
BOMNpoCa, BblOBUXEHME rmnoTes,
9KCNepUMeHT no npoBepke rmnoTes,
ob6bsAcHeHne HabngaemMoro ABneHns

OnuncaHue punanyeckmx sIBIEHU C NMOMOLLbIO
Moaenen

MpakTnyeckue paboThbl:
###Par#tIamepeHne paccTostHUN.
###Par#amepeHne obbéma Xnakoctn u
TBEpPOOro Tena.

###Par###OnpeneneHne pasmepoB Marnbix
Ten.

###Par#H\amepeHne TemnepaTypbl npu
MOMOLLUM  >KMOKOCTHOrO  TepMoOMeTpa MU
AaTynka TemnepaTypbl

NMEPBOHAYAIIbHBIE CBEOEHWA O CTPOEHUN

BELWECTBA
#H#Par##H#CTpoeHe BellecTBa: aTOMbl WU
5 1 MOSEKynbl, nx pasmMepbl. OnbiThl,
' AokasblBatoLme ONCKPETHOEe CTpoeHue
2 BellecTBa
###Pari###lBnkeHne 4yactuy  BellecTsa.
50 CBsA3b CKOPOCTU  [OBWXEHMS 4YacTuy C
' Temnepatypon. bBpoyHOoBckoe  OBMXeHue,
A py3ns
2.3 B3anmopgencreme Yactuy, BellecTsa:




npuTAXEeHne n oTtanknBaHme

#H##Par##HtArperatHble COCTOSIHUA BeLWeCcTBa:
CTpPOEHMe rasoB, XWOKOCTEM U TBEPAbIX
(kpucTannuyeckmx) Ten. Baanmocsasb mexay
CBOMCTBaMW BeLLECTB B pasHbIX arperatHbiX
COCTOSIHUAX M WX aTOMHO-MOJSIEKYNAPHbBIM
CTPOEeHMEM

2.4

2.5 OcobeHHOCTM arperaTHbIX COCTOSIHUI BOAbI

MpakTnyeckme paboTbl:

###Par#H#OueHka AnameTpa aToma
MeTogoM  psgoB  (C MCNOSb30OBaHWEM
56 doTorpacun).

' ###HPar##H#ONbIThI no HabnoaeHno
TENnnoBOro paclUMpeHns ra3os.
#HH#Par###0OnbITh no oBHapyXeHuto
AENCTBUS CUIN MONEKYNAPHOro NPUTSXKEHUS

OBVXXEHWE M BSAVUMOOEWCTBWE TEN

3.1 MexaHun4eckoe apwxeHune. PaBHOMepHOe W
' HepaBHOMepHOEe OBMXeHne

###Par#H#CropocTb. CpefHss1 CKOPOCTb Mpu
3.2 HepaBHOMEPHOM [BWXeHuW. PacyeTr nytn wm
BPEMEHN OBWXKEHUS

fABneHne  uHepuuMn.  3aKOH  MHEpLUUW.
Baanmopencrteune Ten Kak npuyrHa
N3MEHEHNS CKOPOCTU ABwxeHunda Tern. Macca
Kak Mepa MHEPTHOCTU Tena

3.3

###Part#H# InoTHOCTL  BewecTtBa. CBA3b
3.4 MNOTHOCTU C KOSIMYECTBOM  MOSEKyn B
eanHnue obbEma BellecTBa

Cuna Kak xapakTepucTuka B3auMOLENCTBUS
Ten

Cuna ynpyroctn n 3akoH ['yka. M3amepeHue
CUnbl C MOMOLLIbIO AUHaMOMeTpa
###Par#HABneHne TAroteHMs un  cuna
3.7 TshkecTn. Cuna TSKeCTU Ha Opyrnx nraHeTax.
Bec Tena. HeBecomocTb

Cuna TpeHusi. TpeHne CKOMbXEHUSI N TpeHne

3.5

3.6

3.8 nokosi. TpeHne B Npupoae n TexHuke

39 ###Pgr###Cnf)meHme Cil, HaNPaBNeHHBbIX Mo
ofHoM npsimon. PaBHogencTBytoLasa Cun
MpakTnyeckue paboThbl:

3.10 OnpeneneHne  CKOpPOCTM  paBHOMEPHOrO

ABWXKEHUSt (Wapuka B KWOKOCTUM, MoAenu
aneKkTpuyeckoro aBTomMobunsa u Tak aanee).




OnpepneneHne cpeaHen CKOpPOCTHU
CKONMbXeHust  bpycka wnu  wapuka no
HaKNOHHOM NNOCKOCTMW. OnpepenexHune
NANOTHOCTWU TBEPAOrO Tena. OnbIThl,
AEeMOHCTpupyloLme 3aBMCUMOCTb
pacTshkeHus (gaedopmauumn) npy>KuHbl  OT
NPUITOXXEHHOM CUIbI. OnbIThl,
AEMOHCTpMpYyOLMEe  3aBUCUMMOCTb  CUIbl
TPEHNA CKONMbXEHWs OT Beca Tena u
XapakTepa conpuKkacarLlmMxcs NMOBEPXHOCTEN

dusnyeckne sBneHnss B npupode: npumepbi
ABWKEHUS1 C  pPasfiMYHbIMK  CKOPOCTSIMU B

3.11 N . y
KMBOW N HEXMBOW Npupone, OeWCTBUE CUnbI
TPEHMS B NpUpPOAE N TEXHUKE

3.12 TexHudeckme  YCTPOWCTBA:  AMHAMOMETP,

noawnnHMKN

OABNEHUE TBEPObIX TEN, >XMOAKOCTEW U TA30B

4.1

HasneHne  TtBEpmoro Tena. Cnocobbl
YMEHbLUEHUS U YBENUYEHNS AaBNEHUS

4.2

[aBneHuve rasa. 3aBUCMMOCTb AaBreHus rasa
oT 06béma, TemnepaTypbl

4.3

Mepepaya paBneHns TBEpPAbIMM  Teflamu,
Xugkoctamm u  rasamu. 3akoH [lackans.
[MHeBMaTU4YEeCKME MALLUHbI

4.4

4.5

4.6

4.7

3aBMCMMOCTb  AaBMNEHUs  XMAOKOCTUM  OT
rmybuHbl.  mgpocTaTMyeckMn  napagokc.
Coobuwatowmeca cocyabl. mapaenuyeckune
MeXaHN3Mbl

ATmocepa 3emnu M aTMocepHoe
AasreHue. MpuUynHbI CyLeCcTBOBaHUSA
BO34YyLUHOM 060noYku 3emnu. OnbIT
Toppuyennu. 3aBUCUMOCTb aTMOC(epHOro
AaBnNeHns oT BbICOTbI HAa YPOBHEM MOpPS

NamepeHne aTMocdepHoro AaBreHus.
Mpubopbl ONs M3MEpPEHUss aTMOCHEPHOro
AaBneHus

[lencTBme XNOKOCTU M rasa Ha MNOrpy>XeHHoe
B HMX Teno. BeiTankueatowasa (apxumenosa)
cuna. 3akoH Apxumeda

4.8

4.9

lMnaBaHue Ten. BosgyxonnaeaHue

MpakTnyeckue paboThbl:

NccnegoBaHne 3aBMCMMOCTM Beca Tena B
BoAge OT OB6bEMa MNOrpy>KEHHOM B KUAKOCTb
yactn Tena. OnpegeneHne BblTanKneatloLLEN
Cunbl, AENCTBYIOLLIEN HA Teno, MOrpyXeHHoe




B XumakocTb. [lpoBepka He3aBMCUMOCTHU
BbITankMBawLllen Cunbl, OENCTBYKOLWEN Ha
Teno B XWAKOCTW, OT maccbl Tena. OnbiThbl,
AOEMOHCTpUpYoLne 3aBMCUMOCTb
BbITankMBawLWen Cunbl, OENCTBYKOLEN Ha
Teno B XWOKOCTU, OT 06 bEMa NOrpy>KEHHON B
KMOKOCTb YacTM Tena M OT MNNOTHOCTU
Xuagkoctn. KoHCTpynpoBaHue apeomMeTpa unm
KOHCTpYMpOBaHME NOAKM N onpeaeneHve eé
rPy30No4bEMHOCTH

dusnyeckne sBNEHUsI B npupoae:. BJIUAHUE

410 atMocdepHoro  gaeneHusa Ha  XMBOW
OopraHuam, nnasaHue pbid
TexHnyeckne ycTtponctea: coobuaromecs
cocyapbl, YCTPOWCTBO BOOOMpPOBOAA,
4.11 rmapasnnyeckni npecc, MaHOMeTP,

GapomeTp, BbICOTOMEpP, MOPLUHEBON Hacoc,
apeomeTp

PABOTA, MOWWHOCTb, SHEPTNA

5.1 MexaHunyeckasa paboTa
5.2 MexaHun4yeckast MOLLIHOCTb
MpocTbie MEXaHU3Mbl: pblyar, 6nokK,
5.3 HaKNMOHHasA NnocKocTb. NMpaBmno paBHoBeCKS
pblyara
54 MprMeHeHWe npaBuna paBHOBECUS pblyara K
' 6roky
«3onoTtoe npasusio» MeXaHUKN.
55 KoadhdpumumeHT Nnone3Horo OencTBus
’ MexaHn3MoB. NpocTble MexaHn3mMbl B ObITy U
TEXHUKE
56 lMoTeHuManbHaa 3Heprum Tena, MNOAHATOro
’ Hag 3eMnén
5.7 KuHeTnyeckasa aHeprus
MonHass MexaHunyeckaa 3Heprusi. 3aKoH
5.8 M3MEHEHNS U COXPaHEeHUA MeXaHU4eCKoW
SHeprum
MpakTnyeckue paboThbl:
###Par##H#OnpegeneHne  paboTbl  cuUnbl
TPEHMS NpU PaBHOMEPHOM ABWXEHUW Tena
59 no rOpPU3oHTasNIbHON MOBEPXHOCTH.

VccnenoBaHue ycrioBuin paBHOBECUSA pblvara.
N3amepeHne KI1 HaKMOHHOM MIOCKOCTW.
M3yyeHne 3akoHa coxpaHeHUs MexaHU4YecKom
SHeprum




5.10

dusnyeckne siBNEHUs B Npupoge: pblyarn B
Tene yenoseka

5.11

8 KINACC

Kop Kop
pasgena anemMeHTa
TEMNNOBbIE

6.1

TexHnyeckune yCTpouncCTBa: pblyar,
NOABUXKHbIN " HENoOaABUXKHbIN onoku,
HaKMOHHAas MMOCKOCTb, NMPOCTbleé MEXaHU3MblI
B ObITY

MpoBepsieMble aneMeHTbI coaepXXaHus

ABINEHUA

OcHoBHble MOSOXEHNS MOIEKYsiPHO-
KMHETUYECKOW TEOpUM CTPOEHUsI BellecTBa.
Macca wu pasmepbl Monekyn. OnbiTbl,
NOATBEPXKAAOLINE OCHOBHbIE  MOMOXEHMUS
MOJEKYNSPHOKMHETUYECKOW TEOPUM

6.2

6.3

6.4
6.5

Mogenu TBEpaOro, Xnagkoro n razoobpasHoro
COCTOAHMM BewecTBa. Kpuctannuyeckune wn
amopdHble Tena

OObsiCHEHME CBOWCTB ra3oB, >XWOKOCTEN W
TBEPAbLIX Ten Ha OCHOBE MOJSIOXKEHUN
MONEKYNAPHOKMHETUYECKON TEOpUMn

CMaumBaHve 1 KanunnsipHble SBreHns
TennoBoe pacluMpeHne 1 cxaTtume

6.6

Temnepatypa. CBsisb TemnepaTypbl CO
CKOPOCTbIO TEMJIOBOrO ABMXXEHUS YacTuLy

6.7

6.8

6.9

6.10

6.11

6.12

BHyTpeHHAs 3Heprusi. Cnocobbl M3MEHeHUs
BHYTPEHHEN 3Hepruu: Tennonepejada U
coBepLueHne paboTbl

Buabl Tennonepegayun: TENnONPOBOAHOCTb,
KOHBEKLMS, N3Ny4YyeHune

KonunyectBo TennoThbl. YnenbHas
TEeNnNOEMKOCTb BellecTBa

TennoobmeH © TennoBoe paBHOBECHE.
YpaBHeHue TensioBoro 6anaHca

[naBsneHuve n oTBepAeBaHue
KpUcTanmyeckmnx BELLECTB. YpenbHas
TennoTa nnaBneHus

MapoobpasoBaHue n KOHOEeHcaums.
Ncnapenue. KuneHune. YpenobHas TennoTa
napoobpasoBaHuA. 3aBNCUMOCTb
TemnepaTypbl KUMNEHUST OT aTMOCKepHOro




AaBlieHunA

6.13 BnaxHocTb BO3gyxa
6.14 OHepruss  TonnmMBa. YaenbHas  TennoTta
cropaHus
MpuHuMnbl paboTbl TEnnoBbIX ABUraTenen
6.15 KMNO TennoBoro pgBuraTtensa. Tennosble
ABuUraTenu n 3awmra oKpyXxaroLluen cpeabl
6.16 3aKoH COXpaHeHusl U NpeBpaLLEHNs 3HEPIUn
B TENJIOBLIX NpoLueccax
[MpakTuyeckne paboThbl:
###Par###OnbITbl no oBHapyXeHuto
AENCTBUA CU MONEKYNAPHOro NPUTSHKEHUS.
###Part#H#OnbITbl no BblpalLMBaHUIO
KpUCTannoB NOBapeHHOW COMNu UnNu caxapa.
#H##Par##H#ONbITbI no HabnogeHuo
TENMOBOr0 pPaclUMPEHUsT ra3os, XUOKOCTEN U
TBEPAbIX Ten.
###Par##H#OnpeneneHe gasneHns Bosgyxa
B 6annoHe wnpuua.
#H#HPar###OnbIThl, AEMOHCTpUpYoLmne
3aBUCMMOCTb AaBfieHns Bo3gyxa OT  ero
00bEMa M HarpeBaHUs UM OXNaxKaeHus:.
###Par###lpoBepka rvnotesbl JIMHENHOM
3aBMCUMOCTM [ONUHbI CTONGUKa KMAOKOCTU B
TepMomeTpudeckon Tpybke oT Temnepartypsbl.
6.17 ###Par###ﬁaGnmneH ne N3MEHEeHUs
BHYTPEHHEN J3HEpPrMn Tena B pesynbrarte
Tennonepeaayn n padoTbl BHELLHNX CUT.
###Part##l \ccnepoBaHmne ABNEeHus
TennoobmeHa Npu CMelmnBaHUM XONTOAHON U
ropa4en Boabl.
#H##Par###Onpenenerue KonuyecTtBa
TEeNnnoThl, MOSTy4EHHOrO BOOOM npu
TennoobmeHe C HarpeTbiM MeTannnyeckum
UMANHOPOM.
##H#Par###OnpeneneHue yAenbHOn
TEeNnI0EMKOCTU BELLECTBA.
###Par#Ht#liccnenposaHue npouecca
ncrnapeHums.
###Par#H#H#Onpenenenne OTHOCUTENBbHOWN
BNaXHOCTM BO3ayXxa.
###Par###OnpeneneHve yaeneHOM TennoThbl
nnaeneHuns noaa.
dunsnyeckne sABNeHns B npupoae:
6.18 NOBEPXHOCTHOE HaTSXKEHWEe U KanunrspHble

ABJIEHUA B Nnpupoae, Kpuctanibl B npupoage,




6.19

nanyyeHme ConHua, 3amep3aHne BOOOEMOB,
Mopckne 6pu3abl; o6pasoBaHMe pochl, TyMaHa,
NHes, CHera.

TexHn4eckue yCTpoucTBsa: Kanunnsipbl,
npumepsbl NCMNONb30BaHUSA KpUCTannos,
XWUOKOCTHbIN TepMOMETP, AaTymK

TemnepaTtypbl, TEPMOC, CUCTEMA OTOMNIEHUS
[OMOB, TMrpOMEeTpbl, MCUXPOMETP, MNapoBas
TypOWHa, ABUraTesnlb BHYTPEHHEro CropaHusi.

AJIEKTPUHECKME N MATHUTHBIE ABINEHNA

OnekTpusauus Ten. [lsa poaa anekTpu4eckmx

7.1
3apsagoB
Baaumopgenctene 3apsikeHHbIX Ten. 3akoH
75 KynoHa (3aBMCUMOCTb CWibl B3aUMOAENCTBUSA
3apsPKEHHbIX Ten OT BeSfIYUHbI 3apsiioB U
paccTosiHUA Mexay Tenamm)
IneKTpuyeckoe none. Hanps»k€éHHOCTb
73 3N1EKTPUYECKOTO nons. MpuHuMn
' Cynepno3vunm dnekTpuyecknx nonen (Ha
Ka4yeCTBEHHOM YPOBHE)
Hocutenu 3I1EKTPUYECKNX 3apsaos.
24 OnemMeHTapHbIn 3NEKTPUYECKUN 3apag.
' CtpoeHue aToma. [MpoBOAHMKM n
AN3TEKTPUKM
7.5 3aKOH COXpaHEeHUs1 ANEKTPUYECKOro 3apsiga
OneKTpnYecKnin TOK. Ycnosus
7.6 cyllecTBOBaHUSA 3NEKTPUYECKOTo TOKa.
MCTOYHUKM NOCTOAHHOIO TOKa
[lencTBna anekTpudeckoro Toka (Tennosoe,
7.7 XUMUYECKOE, MarHUTHoe). JNeKTPUYEeCcKUn
TOK B XXMAOKOCTAX U rasax
78 ornekTpuyeckas Lenb. Cuna TOKa.
) ONEKTPMUYECKOE HaMNpsPKEHNe
79 ConpoTuBneHne npoBoOAHMKA. YOernbHoe
CONpOTMBIEHNE BELLECTBA
7.10 3akoH Oma ans ydyactka uenu
711 MocnepoBaTenbHOE n napannensHoe
coeaguHeHne NPoBOL4HNKOB
242 Pabota M MOLLHOCTb 3NEeKTPUYECKOro TOKa.
3akoH [xoyna — JleHua
ornekTpuyeckne uenn  u - notpebutenu
713 aneKkTpuyeckon aHeprum B ObITY. KopoTkoe
3aMblKaHue
7.14 [NMocTosiHHLIE ~ MarHuTbl.  B3aumopgewncrteue




NMOCTOAHHbIX MAarHNTOB

7.15

MarHuTHoe none. MarHutHoe none 3emMmnu u
€ro 3HayeHune ang Xm3Hu Ha 3emne

7.16

OnbIT opcTeqa. MarHuTtHoe nosne
3NIEKTPUYECKOTO TOKa. [MpnumeHeHwue
9NEeKTPOMarHMToB B TEXHUKE

717

[lectBME MarHMTHOro nosnsi Ha NPOBOAHUK C
TOKOM. QnekTpoasuraTenb NOCTOSAHHOIO TOKa.
Mcnonb3oBaHune anekTpoaBuUraTenen B
TEXHMYECKMX YCTPONCTBAX N HA TpaHCnopTe

7.18

OnbIThbI dapapges. ABneHne
3fIeKTPOMAarHUTHOM  nHAykuuun.  [pasuno
JleHua

7.19

7.20

onektporeHepaTop. Cnocobbl  nonyvyeHus
3NEKTPUYECKON IHEPTMN. DNEKTPOCTAHLUM Ha
BO30OHOBMNAEMbIX UCTOYHMKAX SHEPTUM

MpakTnyeckune paboTbl:

OnbITbl NO HabNOAEHUIO anekTpusauun Ten
NHOYKUMEN N MPU CONPUKOCHOBEHUM.
WccnepoBaHne [OencTBUMS  9NEKTPUYECKOro
nons Ha NPOBOAHMKN U OUINEKTPUKN.

Cbopka n npoBepka paboTbl aNEKTPUYECKOMn
Lenn NoCTOSAHHOMO ToKa.

N3mepeHune n perynupoBaHue cunbl ToKa.
N3mepeHune n perynupoBaHme HanpsKeHus.
WccnepoBaHne 3aBUCUMMOCTU  CWMbl - TOKa,
nayLiero Yepes pesmncrop, oT CONpPoOTUBNEHUS
pe3ncTopa 1 HanpsXXeHUs Ha Pe3nNCTope.
OnbITbl, AEMOHCTPUPYOLLME  3aBUCMMOCTb
9NEKTPUYECKOro CONpPOTMBIIEHMSI MPOBOAHMKA
OT €ro [AfiMHbl, nnowaan nonepeYHoro
ceyeHust 1 matepuana.

[MpoBepka npaBuna CrOXEHUS HanpsiKeHWUi
npyu nocrnegoBaTefibHOM COeAVHEHUN OBYX
pesncTtopoB. [lpoBepka npaBuna Ans cwnbl
TOKa nNpyv  napannenbHOM  COeaUHEHUU

pPEe3NCTOpPOB. Onpepenexune paboThl
SNEeKTPU4ecKoro TOKa, wuaylwero 4epes
pe3uncTop. OnpepeneHue MOLLIHOCTWU

3MIEKTPUYECKOr0  TOKa, BblAENSeMON  Ha
pesuctope. MccnepgoBaHue — 3aBMCUMOCTM
CUNbl TOKa, maywlero 4yepes namroyky, oT
HanpsbkeHna Ha Hen. Onpepenenve Krig
HarpeBaTensa. MccnegoBaHne  MarHUTHOrO
B3aMMOOENCTBUA  MOCTOAHHbLIX  MarHUTOB.
N3ydeHne MarHMTHOro nomns MOCTOSAHHbIX




MarHMToB  nNpu  uUx  obbeauHeHUn  u
pasgeneHun. WccnepoBaHne — gencteusd
9NEKTPUYECKOro Toka Ha MarHUTHYK CTPENKY.
OnbITbl, OEeMOHCTpUpylLWMe 3aBUCUMOCTb
CWnbl B3aMMOLENCTBUA KaTyLWKM C TOKOM U
MarHuTa OT CuIbl TOKa N HanpaBfeHnsa Toka B
KaTtywke. W3yyeHne [encTBUS MarHUTHOrO

nons Ha NPOBOAHMK C TOKOM.
KoHCcTpynpoBaHne ©n  un3yvyeHnme paboThbl
anekTpoaBuraTens. NamepeHune Krg

anekTpoaBuraTernibHOM ycTaHoBKU. OnbITbl NO
nccnefoBaHUIO SABNEHUS 3NeKTPOMarHUTHON
NHOYKLMWW: nccnegoBaHue N3MEHEHUN
3HayeHUss W HanpasneHus WHAYKUMOHHOIO
TOKa

7.21

dusunyeckmne ABNEHUsA B npupoae:
aNeKTpuyeckne sBMNeHuss B  aTmocdepe,
3NEKTPMNYECTBO KMBbIX OpraHn3mos,
MarHutHoe none 3emnu, Opend nontocos,
pPOSfib MarHUTHOrO NONS ANs XU3HWU Ha 3eMrne,
NnonisipHOE CUsiHUE

7.22

9 KITACC

TexHnyeckme  yCTpoOWCTBA:  3MEKTPOCKOMN,
amnepmeTp, BOSMbTMETP, peocTaT, CYETYMK
3r1EKTPUYECKON 3Hepruu,
3NEeKTPOOCBETUTESbHbIE npmnbopsl,
HarpeBaTersbHble anekTponpmnbopsbl
(NMpymepbl), aNeKTpUYEeCcKne NpeaoxXpaHnTenu,
9NEeKTPOMarHuT, anekTpoasuraTenb
NMOCTOSIHHOIO TOKa, reHepaTop MOCTOSIHHOMO
TOKa

Kon Kopn
pasgena 3neMeHTa

npOBepﬂeMble AJIEMEHTbI coaepKaHUA

MEXAHUYECKUNE ABJIEHNA

8.1

8.2
8 8.3

MexaHunyeckoe aBwmxeHue. MaTtepuanbHas
Toyka. Cuctema oTCYETa

OTHOCUTENBHOCTb MEXAHNUYECKOro ABMXEHUS
PaBHOMepHOG ﬂpﬂMOJ’II/IHeVIHOG OBXeHne

8.4

###Par#HHepaBHOMepHOE NPAMOSIMHENHOE
apmxeHne. CpeaHsasa U MIHOBEHHasi CKOPOCTb
Tena npuv HeEpaBHOMEPHOM ABUXEHUN

8.5

YckopeHue. PaBHoOycKkopeHHoe




I'IpFlMOJ'II/IHeIZHOG OBWKeHne

#i##Part##CBoboaHoe nageHue. OnbiThl

8.6
anunes
###Par##HPaBHoMmepHOoe  OBWXEHME MO

8.7 OKPYXHOCTH. Mepnoa n yacTtoTa obpalyeHus.
JInHenHas n yrnosas CKOPOCTM.
LleHTpocTpeMuTenbHOe yCKOpeHNe

8.8 lMepBbIn 3aKOH HblOTOHA

8.9 BTopon 3akoH HblOTOHa

8.10 TpeTnin 3akoH HblOTOHA

8.11 #HH#PartH#H# N pMHUMN cynepnosmumnm cun

8.12 Cwuna ynpyroctun. 3akoH ['yka
###Par###Cuna TpeHna: cuna  TpeHus

8.13 CKONMbXEHUsl, cuna TpeHus MOKos, Apyrue
BUObl TPEHNS
###Par#H#Cuna TSHXKECTU n 3aKOH

8.14 BCEMUPHOro TArOTEHUS. YckopeHue
cBoOOAHOro NageHns
OewmxeHne nnaHet Bokpyr ConHua. lNepBas

8.15 KOCMMYeckasi CKopocTb. HeBecomocTb #
neperpysku

8.16 PaBHoBecue ) MartepuarnbHoOmn TOUKMN.
ABconTHO TBEPAOE TENO
###Par#HtPaBHoBecne TBEpOoOro Tena ¢

8.17 3aKpensiEHHOM oOcblo BpalweHusa. MoMeHT
cunbl. LleHTp TaxecTn

8.18 Mmnynec Tena. W3ameHeHue wmnynbca.
Mmnynbc cunbl

8.19 3aKOH COXpaHeHust nmnynbca

8.20 #HHPari##PeakTnBHoe aBmxeHne

8.21 MexaHuyeckasa paboTa U MOLLLHOCTb

8.92 PaboTta cun TsKecTWn, ynpyroctu, TpPeHus.
CBs3b aHeprum n paboTbl

8.93 MoTeHumanbHasa aHeprus Tena, MNOAHATOro
HaJ NOBEPXHOCTbIO 3emnu

8.24 [MoTeHumanbHas aHepPrus CXXxaTom NPY>KMHbI

8.95 ###Par###KI/IH?TI/I‘-IeCKaFI 3Heprus. Teopema
O KMHETUYECKON SHEeprum

8.96 ###Par##H3aKkoH coxpaHeHUss MexaHN4ecKom
SHeprum
MpakTnyeckne paboThbi:

8.27 OnpepeneHwue cpegHen CKOPOCTU

CKOJTb>XXEHUA 6pyC|<a U OBMXEHUA Lapuka




NO HakKMoHHoW nnockoctn. OnpepeneHve
YCKOpEHNA Tena npu paBHOYCKOPEHHOM
OBVKEHUN NO HAKNMOHHOW NMTOCKOCTW.
WccnepoBaHne  3aBUCMMOCTM  MyTM  OT
BPEMEHN NPU PaBHOYCKOPEHHOM ABWXEHUU
6e3 HayanbHOW CKOPOCTU.

MpoBepka rmnoTesbl: ecnm npwu
paBHOYCKOPEHHOM ABVKEHUN 6e3
Ha4yanbHOMW CKOPOCTM MNyTU OTHOCATCH Kak
PS4 HEYETHbIX Yncen, TO COOTBETCTBYIOLLME
MPOMEXYTKM BPEMEHN OOMHAKOBBI.
WccnepoBaHne 3aBMCUMOCTU CUIbl TPEHUS
CKONMbXEeHUst ~ OT  CUNbl  HOPMAarbHOro
nasnenus. OnpegeneHue KoadpduumeHTa
TpeHus CKOMbXEHUS. OnpegeneHue
XECTKOCTU NpyXuHbl. OnpeageneHne paboThl
CUMbl TPEHUS NpU PaBHOMEPHOM OBWKEHUM
Tena N0 TOPWU3OHTaNbHOM MOBEPXHOCTMU.
OnpepgeneHne paboTbl Cumbl yNpyroctu npu
nogbéme rpysa C  MCMNONb30BaHWEM
HEeNoABWMXXHOIO N NOABMXKHOIO B110KOB

dusnyeckne siBNEHNS B NpMpoae: NpUImBbl 1
OTNMBLI, ABWXeHWe nnaHet ConHeYHoN

8.28 CUCTEMbI, pPEeaKTUBHOE [OBWXEHUE XUBbIX
OpraHn3moB
TexHnyeckmne yCTpOnCTBa: cnnaomeTp,
8.29 JaTuyunKu MONOXeHus, PaCCTOAHUS n

YCKOPEHMS1, pakeThbl
MEXAHWYECKUE KOJIEBAHUA U BOJTHbI

KonebaTtenbHoe ABUXEHUE. OcHoBHbIe
9.1 XapaKkTepucTuKku KonebaHwui: nepuoa,
YyacTtoTa, amnnuTyaa

MaTemMaTnyeckKnn n NPYKUHHBbIM MaATHUKMW.
9.2 MpeBpalieHne aHeprun npu KonebatenbHOM
OBWXEHNN

3atyxaowme konebaHusa. BbIHYXOEHHble

9.3
konebaHusa. Pe3oHaHCc
MexaHunyeckne BOJSIHbI. CsorictBa
MexaHudyecknx  BONH. [lpogonbHble U

94 nonepeyHble  BOMHbI. [JnuHa BOMHbI WU
CKOPOCTb eé pacnpoCcTpaHeHus.
MexaHn4yeckne BOSHbI B TBEPAOM Tene,
cencMnYyecKkune BOJSIHbI

95 3Byk. [poMKOCTb M  BbiCOTa  3ByKa.

OTpaxeHue 3ByKa




9.6

MHpa3sByk 1 yrbTpasByk

9.7

MpakTnyeckue paboThbl:

OnpegeneHune 4acTOoTbl " nepuoga
KonebaHun maTeMmaTU4YecKoro MasTHMKa.
Onpepnenexwue yacToThl " nepuoaa
konebaHun NPY>XMHHOro MasiTHUKa
NccnepoBaHue 3aBMUCUMOCTU nepwoaa
konebaHnn NOABELLEHHOro K HUTK rpy3a oT
ANuHbl HUTWU. WccnepoBaHue 3aBUCMMOCTHU
nepuoga konebaHun MPY>XMHHOTO MasiTHUKAa
OT Macchbl rpysa. [lpoBepka HE3aBUCMMOCTM
nepuoaa konebaHun rpysa, NOABELLEHHOIO K
HUTW, OT MAcCChl rpy3a M XXECTKOCTMU MPY>XUHbI.
N3mepeHne yckopeHnss ceob6ogHOro nageHus

9.8

9.9

dusnyeckue SABMEHNA B npupoae:
BOCNpUATUNE 3BYKOB XMBOTHbIMMU,
3emMneTpsaAceHne, CencMuvecknme  BOJIHbI,
LyHamu, 3Xo

TexHnyeckne yCTpoOWUcTBa: 9X0s10T,
MCnonb3oBaHWe yrbTpasByka B ObITy u
TEXHUKEe

QJIEKTPOMAIHUTHOE MNOIJE N 3JIEKTPOMAITHUTHBIE

BOJIHbI

10.1

aﬂeKTDOMaFHVITHOG norne.
aﬂeKTDOMaFHVITHbIe BOJIHbI. CeownctBa
AJNIEKTPOMarHMTHbIX BOJIH

10.2

LLkana ANEKTPOMarHnTHbIX BOJIH

10.3

OneKkTpoMarHuTHas npupoaa cBeTa.
CkopocTb cBeTa. BonHoBLIE CBOMCTBA cBETAa

10
10.4

MpakTuyeckme paboTbl:
N3yyeHne CBONCTB 3MEKTPOMAarHUTHbIX BOJH
C NOMOLLb0 MOBUIbHOro TenedoHa

10.5

10.6

CBETOBBIE
11.1

dusnyeckue SABMEHNA B npupoae:
Buonornyeckoe aencreve BUOMMOTO,
yNbTpagmMoneToBoro M  PEHTreHOBCKOro
n3ny4yeHnn

TexHun4yeckne YyCTpoUCTBa: WCNOMb30BaHME
SNEeKTPOMarHUTHbLIX BOJTH NS COTOBOW CBSA3N

ABNEHUA

NyyeBas mogenb ceBeTa. VICTOYHMKKM cBETA

11 11.2

[NpsimonuHenHoe pacnpocTpaHeHne ceeTa

11.3

OTpaxeHue cBeTa. nockoe 3epkano. 3akoH
OoTpaXeHus cBeTa

11.4

MpenomneHne ceeTa. 3aKoH MNpPenoMieHust




ceeta. [lonHoe BHYTpPEHHee OTpaxeHune
cBeTa

11.5

JlnHza. Xopa ny4ven B niMH3e

11.6

OnTuyeckas cuctema doToannaparTa,
MUKpPOCKONa u Teneckona

nas3 KakK onTnyeckas cucrtema.
Bnn3opykocTb 1 0anbHO30PKOCTb

11.8

PasnoxeHne 6enoro ceeta B cnektp. OnbITbl
HbtoToHa. CnoxeHne cnekTparnbHbIX LBETOB.
[lncnepcus ceeta

11.9

MpakTnyeckue paboThbl:
###Par###l\ccnenoBaHme 3aBMCUMOCTHN yria
OTpaXXeHuUsi CBETOBOro Jiyda oOT yrna
nageHus.

#H##HPar#i3yyeHune XapakTepuCTUK
n3obpaxkeHnsa npegmeTa B NIOCKOM 3epkare.
###Par#HlIccnegoBaHme 3aBUCMMOCTH yrna
NpenomMreHna CBETOBOrO0 fyya OT yrna
NafeHnst Ha rpaHnLEe «BO3OYyX — CTEKIO».
###Par### NlonyyeHne  nsobpaxeHun ¢
NOMOLLbIO coBupatoLlen nNuH3bl.
###Par###Onpenenexve doKyCcHoro
paccTosIHUS n ONTU4EeCKOW Cunbl
cobuparoLen NNH3bI.

#H##Par##H#OnbiTel N0 pasnoXxeHuto 0Oenoro
cBeTa B CMeKTp.

#H##Par####0nbiTbl N0  BOCOPUATUIO  LIBETA
npeamMeToB npu WX HabniogeHun 4epes
LBEeTOBble PUNLTPLI

11.10

11.11

dusnyeckue ABNEHNA B Npupoae: 3aTMEHUs
ConHua w JlyHbl, uBeTa Ten, onTU4eckue
aBneHna B atMmocdepe (uBeT  Heba,
pedpakums, pagyra, Mmpax)

TexHn4Yeckne yCcTpouCTBaA: OYKWU, MNEPUCKOM,
doToannapaT, oNTUYEeCKNEe CBETOBOAbI

KBAHTOBBIE ABINEHUA

12.1
12 12.2
12.3

12.4

OnbiTbl Pesepdopoa v nnaHeTapHas
moaenb atoma. Mogernb atoma bopa
McnyckaHue 1 nornowieHne ceBeta aTOMOM.
KBaHTbI. JInHen4aTble cnekTpbl
PaguoaktneHocTtb. Anbda, 6eta- n ramma-
n3nyyeHns

CTtpoeHne atomHoro gqgpa. HyknoHHada
MoAenb aToOMHOro saapa. Nsotonol




PagnoaktuBHble npespaweHnd. [lepuog

12.5 nonypacnaga aToMHbIX 84ep

126 AnepHble  peakumn. 3aKOHbl  COXpPaHEHUs
3aps00BOro U MaccoBOro Yncen

127 OHeprus cBA3n aToMHbIX saep. CBa3b Macceol
N 3HEeprumn

128 Peakumm cuHTe3a un neneHus  apep.

' NcTouHmkm aHeprun ConHua v 38€34
ApnepHas 3HepreTuKa. Henctene

12.9 paguvOaKTUBHBIX  W3NyYeHUM Ha  XuBble
OpraHu3mbl
MpakTnyeckme paboTbl:

HabntogeHne cnnowHbIX W NIMHEenYaTbIX
CMNEKTPOB U3NyYEHUS.

12.10 ViccnepoBaHue TpekoB: U3MepeHue 3Heprum
yactTuubl MO TOPMO3HOMY  nyTM  (no
doTorpacusam).

M3mepeHne pagnoakTMBHOro ooHa
dusnyeckue SABMEHNA B npupoae:
€CTEeCTBEHHbIN paguMoaKTUBHbIN oOH,

12.11 KOCMUYeckme nyyn, pagnoakTUBHOE
n3nyyeHue NPUPOSHbIX MWUHeparos,
AencTBne pagmoakTUBHbLIX WU3SyYEeHUNn Ha
OpraHu3m yernoseka
TexHnyeckne  yCTpOMCTBA:  CMEKTPOCKOM,

12.12 NHANBUAYaNbHbLIN Ao3nmeTp, Kamepa

BunbcoHa




NMPOBEPAEMbBIE HA O3 N0 ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUSAA OCHOBHOW OEPA3OBATEJIbHOW NMPOrPAMMbI
OCHOBHOI'O OBLLEINO O6PA30OBAHUA

Kon
npoBepsAemMoro
TpeboBaHusA

NMpoBepsiemble TpeboOBaHMA K NpegMeTHbIM
pe3ynbTatam 6a30BOro ypoBHs OCBO€HUS1 OCHOBHOM
obGpasoBaTenbHOM NPOrpaMmMbl OCHOBHOIo obLero
obpasoBaHusa Ha ocHoBe PI'OC

[MoHMMaHne ponu (PU3MKM B Hay4YHOM KapTUHE MUPa;
cthopMmpoBaHHOCTL  0a30BbLIX NpPeAcTaBfeHUn O
3aKOHOMEPHOM CBA3WM W MNO3HAaBaeMOCTU SABMEHUN
npupodbl, O poOSiM  3KcrnepumeHta B uU3KNKe, O
cuctemoobpasyrowen ponn  U3MKM B pasBUTUK
€CTECTBEHHbIX HayK, TEeXHUKM U TexHosnornmn, ob
3BOSIIOLUNN (PUBNYECKMX 3HAHUIN N UX POSNIM B LIENOCTHON
€CTECTBEHHOHAY4YHOM KapTUHE Mupa, O BKMage
POCCUNCKNX U  3apybexHbIX  YYEHbIX-OU3NKOB B
passuTue HayKu, 00BbSACHEHME npoueccosB
OKpY>KaloLero Mmpa, pasButme TEXHUKU N TEXHONOIMIM

3HaHMs O BMaax MaTtepun (BewecTBO W none), o
LBWXEHUWN Kak crnocobe cyliecTBoBaHUs matepuu, 06
aTOMHO-MOJEKYIISIPHON TEOPUU CTPOEHUSI BELLECTBA, O
chmanyeckon CYLLHOCTW SABNEHUN npupoabl
(MEXaHU4eckux, TEMNmoBbIX, 3NEeKTPOMAarHUTHbIX W
KBAHTOBbIX); YMEHME pa3nuyaTtb SIBNEHUS MO OMUCaAHUIO
MX XapakTepHbIX CBOWCTB W Ha OCHOBE OMNbITOB,
LEMOHCTPUPYIOLWMNX  AaHHOe (U3MYECKOe SIBIEHWE;
YMEHME  pacno3HaBaTb  MNPOSIBNEHWE  U3YYEHHbIX
hm3nYeckMX SIBMEHUA B OKpyXKatoeM Mupe, Bblaensis
NX CYLLECTBEHHbIE CBOWCTBA (NPU3HaKN)

BnageHne ocHoBaMu MOHATMMHOrO annapara u
CUMBOJSIMYECKOTO A3blka OU3NKNU U UCNONb30OBaHUE UX
ans peLeHuns y4eBOHbIX 3ajav; ymMeHue
XapakTtepusoBaTb CBOMCTBa Ten, onsnyeckue sBreHUs
M npoueccbl, wuUcnonb3lysa dyHOaMeHTanbHble W
AMMNUPUYECKME 3aKOHbI

YMeHne onucbliBaTb UW3yYeHHble CBOWCTBaA Ten WU
dum3nveckne - sBreHus, ncrnonb3ys  omamyeckune
BENUYUHbI

BnageHne ocHoBamMyn METOAOB Hay4yHOro MO3HaAHWA C
y4yéTtom cobniogeHus npasun  6GesonacHoro Tpyaa:
HabnogeHne PU3NYeCcKnx SBMEHNN:

yMeHune CaMOCTOATENbHO cobupaTtb
9KCNEepUMEHTanNbHY0 YCTAHOBKY W3 AaHHoro Habopa
obopyaoBaHUs NO MHCTPYKLKUK, ONUCbIBATb XOA4 ONbiTa U




3anucblBaTb  €ro  pesynbTtatbl,  opmynMpoBaTb
BbIBOAb;

npoBedeHne npsiMbiX W KOCBEHHbIX  W3MepeHWUNn
pmsmyeckmx BEJTUYMH; yMeHue nnaHupoBaTb
N3MepeHuns, CaMOCTOSITENTbHO cobupaTb
9KCMEepPUMEHTAarnbHYH  YCTAHOBKY MO  MHCTPYKLMMW,
BbIYMCNATbL 3HAYEHME BENUYUHbI W  aHanNU3MpoBaTb
nonyyYeHHble  pesynbTaTbl C  Y4E€TOM  3adaHHOW
MOrpeLlHOCTN pe3ynbTaToB U3MEPEHWIA;

npoBegeHne HECINOXHbIX 9KCNepMMeEHTarnbHbIX
nceneaoBaHui; CaMOCTOATENBHO cobupaTtb
9KCMEPUMEHTAlNbHYIO  YCTAHOBKY MU NpoBOAUTb
nccnegoBaHMe N0 MHCTPYKUMKW,  MNPeAcTaBnsaTb

noJlydeHHble 3aBUCUMOCTU CbI/I3VI‘-IeCKVIX BeEIMM4YMH B
Buae tabnuuy wu rpa(bvn(os, YUNUTbIBaTb MNOrpeLHoCcTn,
Aenatb BbiIBOAbl MO pe3yribTatamM UccregoBaHunA

[MoHMMaHne  xapakTepHbIX CBOWCTB  (PU3NYECKUX
mMoaenen (MaTtepuanbHasa Touvka, abconiTHO TBEpAOE
Teno, MoAesnin CTPOEHUs ra3oB, XUOKOCTEN U TBEPAbIX
Ten, nnaHeTapHas Mogenb aToMa, HYKMOHHas MOAesb
aTOMHOro €gpa) W yMEHue TMNPUMEHATb UX ANs
006bsICHEHMST PUBNYECKMX NPOLLECCOB

YMeHne o0bACHATL (hrnandeckme npoueccsl 1 CBOMCTBA
Ten, B TOM YuUCIie U B KOHTEKCTE CUTyauuin NpakTUKO-
OPVEHTUPOBAHHOIO Xapakrepa, B YaCTHOCTU, BbIIBNATb
NPUYNHHO-CNELCTBEHHbIE CBA3WN U CTPOUTb 0OBACHEHME
C OnopoM Ha WU3yYeHHble CBOMCTBA (OU3NYECKUX
SABMEHUN, PU3NYECKNE 3aKOHbl, 3aKOHOMEPHOCTU W
Moaenu

YMeHune pelwatb pacyé€THble 3agjaun (Ha 6ase 2 — 3
YpaBHEHUN), UCMONb3ys  3aKOHbl W (PopMysbl,
cesA3blBaOLMe PU3MYECKME BESIMYUHBI, B YaCTHOCTMU,
3anucbiBaTb KpaTKoe YCnoBue 3ajayvv, BbISBMATb
HefoOCTalLWmMe AaHHble, BbIbupaTb 3aKOHbI 1 (POPMYNbI,
HeoOxoouMmble [Ona €€ peleHusl, UCMNoSb3oBaTb
CrnpaBoYHble  [daHHble, MNPOBOAMTb  pacyéTbl U
OLeHMBaTb pPeanUCTUYHOCTb MOJSTYYEHHOrO 3HaYeHus
donamyeckon BESTMYUHBI, ymMeHune onpeaensTb
pasMepHOCTb PU3NYECKOW BESTUYMHDBI, MOSTyYEHHOW Npwn
peLleHun 3agaydn

YMeHune  xapaktepusoBaTb  MNPUHUMMBI  OENUCTBUSA
TEXHUYECKUX YCTPOMUCTB, B TOM u4ucre ObITOBbIX
npubopoB, M MNPOMBIWMEHHbLIX  TEXHONOMMYECKMX
npoueccoB MO WX OMNUCAHWIO, UCMOMb3ys 3HaHUA O
CcBOMCTBax U3NYECKUX SBMEHUA WU Heobxoaumble
dun3nyeckne 3aKkOHOMEpPHOCTH
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YMeHune ncnonb3oBaTb 3HAHUSA 0 PU3NYECKNX ABNEHUSX
B NnoBCeaHEBHOWN KN3HU ans obecneyenus
Ge3onacHocTM npu  obpaweHnn Cc  ObITOBbIMU
npunbopamm n TEXHUYECKUMU yCTpOMNCTBaMy,
COXpaHeHnsa  300poBbsi U COOMOAEHUST  HOPM
9KONOrMYecKoro noBedEeHNA B OKpYyXalowen cpene;
NOHMMaHNe HeobXxoAUMOCTM MPUMEHEHNSA OOCTUXKEHWUN
do13nKN " TEXHOMOIMMN ans pauuoHanbLHOro
npPUpPOaONOSiIb30BaAHUS

11

OnbiT nowucka, npeobpasoBaHna W npeacTaBneHus
nHpopmauyumn domn3anyeckoro cogepXXaHus C
NCNonNb3oBaHNEM UHGOPMALMOHHO-KOMMYHUKATUBHbBIX
TEXHOMNOIMMN;,  YMEHWe OueHuBaTb [OOCTOBEPHOCTb
nosly4eHHONn UuHMoOpMaUnMM Ha OCHOBE MWMEILMXCA
3HaHUA W OONONHUTENbHBIX WUCTOYHUKOB; YMEHMEe
ncrnonb3oBaTb NPU  BbINONHEHMU Y4YebHbIX 3agaHuin

Hay4YHO-MONYNSPHYHO nutepartypy chmanyeckoro
coepXaHus, cnpaBoYHble MaTepuanbl, pecypcbl ceTu
NHTepHerT; BrageHve 6azoBbIMU HaBblKamMu

npeobpasoBaHnst MHGOPMaUUM U3 OAHOW 3HAKOBOM
CUCTEMbI B APYryk; yMeHuMe co3gaBaTb COOCTBEHHble
MACbMEHHbIE W YCTHble CcOoOOWEeHNss Ha OCHOBE
NHdOPMaLMN N3 HECKOMNBbKNX MCTOYHUKOB




NEPEYEHb 3JIEMEHTOB COAOEPXAHUA, MPOBEPAEMbBIX HA OI'd
No ®U3UKE

Koa

MpoBepsieMbI 3NIeMeHT coaepXaHus

1
1.1

1.2

1.3

1.4

MEXAHNYECKWUE ABJIEHNA

MexaHun4yeckoe paBwxkeHune. MartepuanbHas Todka. Cuctema
oTcyéTa. OTHOCUTENBHOCTbL ABUMXEHMNS

PaBHOMepHOE U1 HepaBHOMepHOe aBwXeHue. CpeaHsas

ckopocTb. dopmMyna Ans BblYMCHEHUS CpeaHEN CKOPOCTU: V =
Si

PaBHOMeEpHOE  MPSAMONUHENHOE  ABWXEHMEe. 3aBMCMMOCTb
koopaAWHaTbl Tena OT BPEMEHM B Clydae pPaBHOMEPHOIO
NPSAMOSNIMHEAHOTO ABUXKEHUSI:

x(t)=x,+vt
I'pacbvmm 3aBUCNMMOCTN OT BpeMEHU AOJ1A MNMPOEeKUnn CKOPOCTH,

NMPOEKLMM NEPEMELLEHNS, NYTWN, KOOPANHATLI NP PAaBHOMEPHOM
NPSAMOSIMHEAHOM OBVXXEHUU

3aBncMMOCTb kOOpAMHATLI Tena OT BPEMEHM B crnyyae
PaBHOYCKOPEHHOIo NPSIMOSTMHENHOTO ABMKEHUS:

S =v, #1+a,*

] iy

(DOpMyJ'IbI anga npoekunn nepemelleHnd, npoekummn CKoOpoctn U
npoeKkunn ycKopeHud rnpum paBHOYCKOPEHHOM I'IpFIMOJ'II/IHeVIHOM
OBWXEeHNN:

o

¢
s.(D)=vy,t+a,- 5

U.\'(’f) =Upx T4y 1,

a,(f) =canst,

5 5

vy, -y, =2a.s,

pachmkn 3aBMCMMOCTM OT BPEMEHU AN MPOEKLUN YCKOPEHMS,
MPOEKLMM CKOPOCTU, NPOEKLNN NepeMeLLIEHUS], KOOPAUHATLI NpK
PaBHOYCKOPEHHOM MPSAMONMHENHOM ABMXXEHUN

1.5

1.6

CBoboagHoe nageHue. dopmynbl, onucbiBalowme cBoboaHoe
nageHne Tena no BepTUKanu (OBWXKeHWEe Tena BHU3 U BBEpX
OTHOCUTENBbHO NOBEPXHOCTU 3emnu). ['padmkn 3aBUCUMOCTU OT
BPEMEHMN ANsi MPOEKUUN YCKOPEHUA, MNPOEKLMM CKOPOCTU W
kKoopamHaTbl Npyn cBO60AHOM NageHUn Tena no BepTMKanm
CKOpoCTb paBHOMEPHOrO [AOBMXEHUS Tena Mno OKPY>XHOCTW.
HanpasneHue ckopocTtu.

dopmyna ana  BbIMMCINEHUS  CKOPOCTM  4Yepe3  paguyc




OKPY)XHOCTW U Nepuog obpalleHus:

2R
b=
T
LleHTpocTpemutenbHoe YCKOpPEHME. HanpasneHwne

LLEHTPOCTPEMUTENBHOIO YCcKopeHus. ®opmyna aAns BblYNCIIEHUS
YCKOPEHUSI:

Macca. [MnoTHocTb BeLllecTBa. Cbopmyna an4a  BblHNCIIEHUA
MINOTHOCTW:

_m

1.7
V
1.8 Cwuna — BekTopHas usmyeckas BenmynHa. CnoxeHve cun
1.9 AsneHne nHepumn. MNepsbi 3akOH HbOTOHA
BTopown 3akoH HbloTOHa:
F=m-d
1.10
CoHanpaBneHHOCTb BEKTOPA YCKOPEHUS Tena u BeKTopa Cusbl,
AEenCTBYOLEN Ha TENO
B3anmopencteue ten. TpeTuin 3akoH HbloTOHa:
111 Fy y=-Fi
TpeHne nokoss W TpeHue cKomnbxeHusa. dopmyna ans
BbIYUCIEHUS MOAYNS CUMbl TPEHNS CKOSTbXXEHUS:
1.12 Fp=p-N

1.13

Hedopmaums Tena. Ynpyrue u Heynpyrue gegopmaumm. 3akoH
ynpyrouv gedopmaumm (3akoH lNyka):

F=k-Al




BcemunpHoe TaroteHne. 3akOH BCEMUPHOIO TATOTEHUS:

M~

my -
F=G —+ =<
R
114 Cwuna TtsaxecTtn. YckopeHne csob0gHOro nageHus.
dopmyna ansa BbIYMCNEHUS CUMbl TEXKECTM BOMM3M NOBEPXHOCTU
3emnu: F = mg.
AswxeHne nnaHeTt Bokpyr ConHua. lNepBas kocmunyeckas
CKOPOCTb. HEBECOMOCTb U Neperpysku
Mmnynbc Tena — BekTopHaa puanyeckasi BennynHa.
1.15 p=mo
Mmnynbc cuctembl Ten. IameHeHne nmnynsca. AMnynsc cusbl
3aKOH CoXpaHeHus uMnysnbca Ans 3aMKHYTOW CUCTEMbI TeN:
1.16 D=myUy +m, U, =const
PeakTtnBHOE ABMxeHue
MexaHn4yeckas paboTta. ®opmyna nnsa BblHMUCHAEHUA pPaboTbl
Cwnbl:
A=Fscosa
117 MexaHn4eckas MOLLHOCTb:
n=4
t
KuHeTudeckasa n noteHumnanbHasa aHeprus. opmyna ans
BblYMCIEHUS KUHETUYECKON IHEPTUN:
mu”
E,=——
2
118 Teopema o kuHeTn4eckon aHeprum. dopmyna gnga Bbl4UCIEHNS
' NOTEeHUManbHON 3Heprum Tena, NoAgHATOro
Hapg 3eMnén:
E,= mgh
MexaHn4yeckas aHeprus:
E=E;+E,
119 3aKOH coxpaHeHna MexaHuyeckom aHeprun. dopmyna ans
' 3aKOHa COXpaHeHUs1 MeXaHUYEeCKOM 3HEPTNN B OTCYTCTBUE CUN
TpeHus: E = const.
lMpeBpalleHne MexaHUYeCKOW 3JHepruM npu Hammyum Ccunbl
TPEeHus.
1.20 [MpocTble MexaHn3Mbl. «30/10TOE MPaBUNO» MEXAHUKN.




Pbiyar. MomeHT cunbl:M - Fl.
Ycnosue paBHOBECUS pblyara:

M +M, +..=0
MoaBwxHbIM N HenoaBWXHbIN 6rokn. KM npocTtbix
MeXaHNU3MOB,
n= A]:[Mﬂm
‘liaaq::aqan:ﬂ,aﬂ

[laBneHune TBEPOOro Tena.

dopmyna ans BblYUCNEHUS AaBnNeHus TBEpOOro Tena:
_F

pP= Gh

[aBneHue rasa. ATmocdepHoe aaBreHue.

1.21
'mopocTaTuyeckoe AaBrieHne BHYTPU XNOKOCTM.
dopmyna ans BblMUCHEHUS AaBreHUss BHYTPU XUOKOCTMU:
D=pgh+DPg,
1.22 3akoH [Mackans. 'mgpaBnuyeckui npecc
3aKoH Apxumega. dopmyna ans onpeneneHus
BbITanknsawLen CuUnbl, 4ENCTBYIOLWEN Ha Teno, NOrpy>KEHHOE B
XMOKOCTb UK ras:
1.23 a
Fo =P8V
Ycnosue nnaBaHna Tena. [NnaBaHne cyaoB 1 BO3gyXxonsiaBaHue
MexaHun4yeckue konebaHus. AMnnuTyda, nepuog M 4yactoTa
konebaHun. ®dopmyna, cBdA3blBawolWass 4acToTy UM nepuoa
1.24 kKonebaHun:
vl
T
195 MaTematndeckmn ”n MPYXWUHHbIK  MaATHUKW. [lpeBpalleHne
' 3HEeprnmn npm konebarenbHOM ABUMXEHUN
1.26 3aTyxawwme konebaHus. BolHyXaeHHble KoniebaHus. Pe3oHaHC
MexaHunyeckue BOSHbI. [1pogonbHble M NonepeyvHble BOJSHbI.
1 27 [1nnHa BOMNHbI N CKOPOCTb pacnpoCTPaHEHUs! BOSHbI:
' h=v-T
108 3BYyK. (POMKOCTb M BbicOTa 3BYyKa. OTpaxeHne 3ByKOBOW BOSIHbI
' Ha rpaHuue AByx cpen. MIHppasByk 1 ynbTpasByk
lNpakmuyeckue pabomel
1.29 NamepeHne cpegHenm nNMOTHOCTU BeELECTBA; apXumMenoBomn

CUIbl;  KECTKOCTM  MNPYXWHbI,  KO3dpUUMEHTa  TpeHus




1.30

CKONbXEeHUs1; paboTbl CUMNbl TPEHUSA, CUMbl YNPYrocTu; cpeaHen
CKOPOCTM [OBMXEeHusi Opycka MO HAKMOHHOM NMOCKOCTW;
ycKkopeHunsa 6pycka npu OBMXEHUM MO HAKMOHHOWM MNSIOCKOCTU;
YacTtoTbl M nepuoga konebaHun maTeMaTUYEeCKOro MasiTHUKA;
YacToTbl M nepuoga konebaHWm MPYXMHHOTO MasiTHUKA;
MOMEHTa CWibl, OEWCTBYKOWEro Ha pblyar; paboTbl cunbl
yrnpyroctu npu nogbéme rpysa C MOMOLLbIO HENoABUMXKHOIO
6noka; paboTbl Ccunbl YNpyroctTm npu noAbEME rpy3a C
MOMOLLIbIO NOABWXHOIO Groka.

MccnepoBaHne 3aBUCMMOCTM apXMMeOoBOW CUnbl OT 06bEMa
MOrPYXEHHOM YacTM Tena UM OT MNOTHOCTU  XXWOKOCTW;
HEe3aBUCMMOCTWN BbITAlNKMBAKOLWIEN CUMbl OT Maccbl Tena; Cunbl
TPEHUNSA CKOSIbXEHUA OT CUMbl HOPMAanbHOroO AaBfieHUs U OT
poAa NOBEPXHOCTU; CUMbl YIPYroCTU, BO3HUKAIOLLEN B NPYXUHE,
OT cTeneHun gedopMaunmn NPY>KMHbI; YCKOpeHUst Bpycka oT yrna
HaKMoHa Hanpaenswwen; nepuoga (4actoTbl) KonebaHwun
HUTAHOMO MasiTHMKa OT ANWHbI HUTK; nepuoga konebaHwi
NPY>KMHHOIMO MasATHMKa OT MaccChbl rpy3a M XXECTKOCTU NPYXXWHbI;
nccnegoBaHne He3aBMCMMOCTU nepuoga KonebdaHunm HUTSAHOTO
MasiTHMKa OT Macchbl rpy3a. [lpoBepka ycnoeusi paBHOBECUS
pblyara

Qusuyeckue sernieHuss & rnpupode: nNpuUMepbl OBWXKEHUS C
pasnMYHLIMMU  CKOPOCTAMW B XWMBOM U HEXMBOW Npupoae,
AENCTBME CUMbl TPEHUS B NpUpode U TexXHuKe, NPUnunsbl u
oTnmBbl, ABwxeHne nnaHeT CONHEeYHON CUCTEMBbI, peakTUBHOEe
OBVWKEHNE XMBbIX OPraHM3MoOB, pbl4arm B Terne 4ernoBeka,
BNUSIHWE aTMOCKEPHOro [aBfIEHUS Ha XXUBOW OpraHusm,
nnaBaHve pbIb, BOCNpUsTUE 3BYKOB XUBOTHbIMMU,
3emMneTpsiceHme, CeMCMUYeCcKne BOSHbI, LiyHaMn, 3X0

1.31

TexHu4yeckue ycmpolicmea: CNUAOMETP, OAaTYMKU MONOXKEHWUS,
PacCTOSAHUS U YCKOPEHUsl, AMHAMOMETP, MOALUUMHUKA, PaKeThl,
pblyar, MNOABWXHbIW U HEMOABWXHbLIN GNOKW, HaKNOHHas
MNOCKOCTb, MPOCTble MeXaHu3Mbl B ObITy, coobLiatoumecs
cocyabl, YCTPOWCTBO BOAOMPOBOAA, MMAPaBIIMYECKUIA Mpecc,
maHoMmeTp, ©OapomeTp, BbICOTOMEpP, MOPLUHEBOW Hacoc,
apeoMeTp, 9XOmnoT, WCMOMb30BaHWe yrbTpasByka B ObITy U
TeXHUKe

2.1

TEMJIOBbIE ABINEHUA

OCHOBHblE MNOJSIOXKEHUA MONEKYNAPHO-KMHETUYECKON Teopun
CTpoeHus BewectBa. Mogenn TBEPAOro, >KUAKOIO WU
razoobpasHoro coctosiHuiM BelwecTBa. Kpuctannuyeckue w
aMmopdHble Tena

2.2

[BmxeHne yvacTtuy BewectBa. CBA3b CKOPOCTU OBUXEHUSA
yacTtuy c Temnepartypon. bpoyHoBckoe aBwxeHne, o yauns

2.3

CmaumBaHume u KanmnmnndpHblie ABneHnd




2.4

Tennosoe paclumpeHmne n cxatumne

2.5 Tennosoe paBHOBecCKE

56 BHyTpeHHsAA aHeprus. f’a60Ta N Tennonepenava Kak crocobsbl
N3MEHEHUS BHYTPEHHEN 3HEPTNN

57 Bugbl  Tennonepegaun:  TennonpoBOAHOCTb,  KOHBEKLUMS,
N3nyyeHue
HarpeBaHne 1 oxnaxgeHue Ten. KonuyectBo TenmoThbl.
YaenbHasa TENNOEMKOCTb:

2.8 O=cm(t,—t,)
3aKOH COXpaHeHus 3HeprMm B  TENMOBbLIX MNpoLeccax.
YpaBHeHue TennoBoro banaHca:

29 QI_QE _...:0
WcnapeHne n koHgeHcauusi. IameHeHne BHYTPEHHEN SHeprun B

510 npouecce wucnapeHuss n KoHgeHcauun. KuneHue XnakocTu.
YpoenbHas TennoTta napoobpasoBaHus: L = Q/m

2.11 BnaxHocTb BO3gyxa
MnaBneHne wu kKpuctannusauus. K3aMeHeHMe BHYTPEHHeEN
SHeprMm npu MnaBfeHUn U Kpuctannusauuun. YpaenbHasd
TennoTa nnaBneHus:

2.12
7=

m

BHyTpeHHAs aHeprnsa cropaHus Tonnuea. YaenbHas TennoTta

2.13 cropaHus Tonnuea: g = Q/m

514 MpuHumnbl paboTbl TennoBbix asuratenen. K[ Tennosoro
apuratens
lNMpakmuyeckue pabomei
N3amepeHne  yaoenbHOM  TENNOEMKOCTM  MeTasnsimyecKkoro
uunuHapa;  KonumyecTtBa  TennoTbl,  MOSYYEHHOrO  BOAOW
KOMHATHOW TemnepaTtypbl OUKCMPOBAHHOM MAacCbl, B KOTOPYHO
ONyLEeH HarpeTbln LWAMHAP; KONMYecTBa TensnoTbl, OTAAHHOMo

2.15 HarpeTbIM LUINHAPOM, NOCNEe ONyCKaHUs ero B BO4Y KOMHaTHOWM
TemnepaTypbl; OTHOCUTESTbHOM BIIAXXHOCTU BO3A4yXa; yAernbHOM
TennoTbl nnaeneHna nbga. WccnepoBaHne  U3MEHEHUs
Temnepatypbl BOAbl MPU Pa3fIMYHbIX YCIOBUSAX; SBIIEHMUS
TennoobmeHa npu CMELIMBAHUW XONOOHOM M ropsiyen BOAbl;
npouecca ncnapeHus

2.16 Qu3suyecKkue sierieHUs 8 npupode. NOBEPXHOCTHOE HATSXKEHUE U




2.17

KanunnapHble SBMAEHWs B nNpupoge, Kpuctannbl B npupoae,
nanyyeHne ConHua, 3amep3aHne BOOOEMOB, MoOpckMe 6pu3bl;
obpa3oBaHue pochbl, TYyMaHa, UHes1, cHera

TexHu4yeckue ycmpolicmea: Kanunnspbl, npMMepbl
MCMNONb30BaHNS KPUCTANMOB, XWAKOCTHLIN TepMOMETP, AaT4mK
TemnepaTypbl, TEPMOC, CWUCTEMaA  OTOMMEHUS  [OMOB,
MrPOMETPLI, MCUXPOMETP, napoBas TypOWHa, AOBuraTenb
BHYTPEHHEro CropaHus

AJIEKTPOMAIHUNTHBLIE ABJIEHNA

3.1
3.2

OnekTpusaums Ten. [iea BMaa anekTpuyeckmx 3apsgos
Baanmopgencreune 3apseHHbix Ten. 3akoH KynoHa

3.3

3akoH COXpaHEHNA ANEeKTpNU4EeCKOoro 3apdaaa

3.4

onekTpuyeckoe none. HanpsKEHHOCTb 3ANEKTPUYECKOrO MNOss.
MpuvHUMN  cynepnosvumMmM  anekTpudecknx  nonem  (Ha
Ka4eCTBEHHOM YpPOBHE)

3.5

HocuTtenun anekTtpuyeckmx 3apsnoB. [eicTBue anekTpuyecKoro
nons Ha anekTpuyeckune 3apsabl. MPOBOAHWKN N ANINEKTPUKM

3.6

[MOCTOSAHHbBIV 3NEKTPUYECKMA TOK. [eNncTBuS 3NEeKTPUYECKOro
Toka. Cuna Toka. HanpskeHue.
I=qt,U=AqQ

3.7

3.8

3.9

3.10

3.11

3J'|eKTpI/I‘-IeCKOG conpoTuseIieHne. y,qeanoe AJ1IEKTpU4ecKkoe
conpoTuBIiEHUE!
R = pl/S

3akoH Oma anga yyactka anektpuyeckon uenu: | = U/R

MocnenoBaTenbHOE CoeaUHEHME NMPOBOAHNKOB:

I,=1; U=U,+U,; R=R +R,

MapannensHoe coeguHeHne NPOBOAHMKOB PaBHOMO
COMNPOTUBNEHMSA:

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

o |

CmeluaHHble coeaANHEHMSI MPOBOAHMKOB
PaboTta n MoLwwHOCTb anekTpuyeckoro Toka. A = Ult, P = Ul

3akoH [xoynsa — JleHua:
O=I"-R-t




3.12

OnblT Opctega. MarHuTHoe nore MnpaMoro npPOBOAHUKA C
TOKOM. JIMHUN MarHUTHOW NHOYKLMN

3.13

MarHutHoe none noCTOAHHOro MmarHuta. B3ammopencrteue
NOCTOAHHbIX MArHUTOB

3.14
3.15

3.16

3.17

[lecTBMe MarHMTHOrO NMosns Ha NPOBOAHUK C TOKOM

OnbiTel ®dapaped. fBneHuMe 3neKTPOMarHUTHOM  UHOYKLWWN.
MpaBuno JleHua

lMpakmuyeckue pabomel

M3mepeHne anekTpu4eckoro COMpPOTUBIIEHUA  PEe3nCTopa;
MOLLIHOCTM 3IEKTPUYECKOrO TOKa; paboTbl 3NEKTPMUYECKOro ToKa.
MccnepoBaHne 3aBUCMMOCTM CUMbl TOKa, BO3HMKAKOLWLEro B
NPOBOAHMKE (PE3UCTOPbI, Jlammnoyka), OT HanpsKeHust Ha
KOHLUaxX MPOBOAHMKA; 3aBUCMMOCTU COMNPOTUBMEHUS OT AfUHbI
NPOBOAHMKA, NIOWaan ero nonepeyHoro ceYeHnsa n yaenbHoro
COMpPOTMBIEHNS.

MpoBepka npaBuna ANA SNEKTPUYECKOTO HamnpsbKeHUs npwm
nocrnegoBaTeflbHOM COeAMHEHUN MPOBOAHWMKOB; MpaBuna Ans
CWNbl 3MNEKTPUYECKOro Toka Mpu napannenbHOM COeaUHEeHUM
NPOBOAHMKOB (PE3MCTOPbI 1 NTaMnoyKa)

Qu3suyeckue siefIeHUs1 8 Mpupode: INEKTPUYECKNe SIBNEHUS B
aTMocdepe, 3NeKTPUYECTBO KUBbLIX OPraHM3MoB, MarHMTHOE
none 3emnu, gpend MOMKOCOB, POflb MArHUTHOro nons Ans
XXM3HW Ha 3emrie, NoONsSIPHOE CUsiHMe

3.18

TexHu4eckue  ycmpoucmea:  9NeKTpocKon,  amrnepmeTp,
BOSIbTMETP, pPeocTaTr, CYETUYMK ONIEKTPUYECKON  3Heprum,
3NEeKTPOOCBETUTESbHbIE npnbopel, HarpeBaTesnbHble
anekTponpmnbopsbl (NpUMepbI), dNEeKTPUYEeCKNe npeaoxXpaHnTenu,
3MeKTpOMarHuT,  anekTpogsurateNnb  MNOCTOAHHOMO  TOKa,
reHepaTop NOCTOSIHHOIO TOKa

3.19

3J'IeKTpOMaFHI/ITHI:>Ie BonHbl. LLkana AJIEKTPOMArHMTHbIX BOJTH

3.20

NyuyeBass mopenb ceeTa. [NpsiMOnMHeElHoe pacnpocTpaHeHue
ceeTa

3.21
3.22
3.23

3akoH oTpaxeHus ceeTa. nockoe 3epkano
[MpenomneHne ceeTa. 3akoH NPENOMIIEHNS CBETA
Hvcnepcus ceeTa

3.24

JlnHza. Xog nydvenn B nuH3e. DOKyCHOe pacCTOsIHAE JIMH3bI.
OnTuyeckasa cuna nuH3sbl: D = 1/F

3.25

3.26

a3 kak onTnyeckasi cuctema. Ontnyeckme npmbopsl

lpakmuyeckue pabomel

#H##Par##HamepeHne onTn4eckon cunbl cobmpatrolen nmH3bI,
POKYCHOIro paccTosiHust cobupatoen nunH3bl (N0 CBOWCTBY
paBeHCTBa pa3MepoB npeaMeTa U un30bpaxeHus, koraa
npeaMeT pacrnonoxeH B OBOMHOM (POKyce), nokasatens
NpenomMmrneHns ctekna.




###Par###t\ccneposaHue CcBOMCTBa n3obpaxkeHus,
MOMYYEHHOrO C MOMOLLBID cobuparLen NUH3bI;, U3MEHEHUs
hOKYCHOrO PacCTOsiHMA ABYX CIIOXEHHbIX fMH3; 3aBMCUMOCTU
yrna npenoMmsieHMsi CBETOBOrO Jfyya OT yrna nageHus Ha
rpaHuLe «BO34yX — CTEKIO»

Qu3suyeckue sieneHusi 8 rnpupoode: 3atmeHna ConHua u JlyHbl,

3.27 LBeTa Ten, onTuyeckme siBreHust B atmocdepe (uBeT Heba,
pedpakums, pagyra, Mmpax)

3.08 TexHu4deckue ycmpoulcmea: O4YKW, nepuckon, ¢oToannapar,
ONTUYEeCKNEe CBETOBOAbI

4 KBAHTOBbIE ABJIEHNA

41 PagnoaktnsHoctb. Anbga-, 6eTta-, ramMma-uanyyeHus. Peakuunm
anba-n beta-pacnaga

49 OnbiTel Pesepcopoa  no  paccesHuio  anbda-vyacTul.
[MnaHeTapHaa mogesib atoma

4.3 CoctaB aTtomHoro sapa. Msotonbl

4.4 lMepuopg nonypacnaga aToOMHbIX S4ep

45 AnepHble  peakumn. 3aKOHbl COXpaHeHUst 3apagoBOro U
MacCOBOr0O YMcern
Qu3su4yecKue Aer1eHust 8 npupode: €CTeCTBEHHbIN

46 pagnoakTMBHbIA  (POH, KOCMUYeECKUue Jlyyn,  paavoakTuBHoe
N3nyyYyeHne NpUpPOAHbLIX MUHeparioB, AeNCTBUE pagnoakTUBHbIX
N3My4YEeHNN Ha OpraHn3m Yyenoseka

47 TexHu4deckue ycmpotlcmea: CMNeKTPOCKOoN, WHAMBMAOYaAlbHbIN

AJO3NMeETP, KaMepa BunbcoHa, A0epHada aHepreTuka
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