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MpunoxeHune

K OCHOBHOW 0B6pasoBaTesibHON
nporpammMme OCHOBHOrO obLero
obpasoBaHus

MAQY «HwmxHeapemasiHckass COLL»,
YyTBEPXOEHHOWN NPpUKa3om

oT «29» asrycta 2025 r. Ne 180-o0p

PABOYAA NMPOrPAMMA
y4yebHoro npeameTta «Pusunkar
Aans obyvatrowmxes 7-9 knaccos



NOACHUTEJNIbHAA 3ATNMUCKA

[Mporpamma no ¢u3NKe Ha YpPOBHE OCHOBHOrO obuiero obpasoBaHus
COCTaBfieHa Ha OCHOBE MOJSIOXEHUN N TpeboBaHWn K pe3ynbTaTaM OCBOEHUSA Ha
6a30BOM ypOBHE OCHOBHOW ObpasoBaTefnibHOM NpOorpamMmbl, NPeacTaBNEHHbIX B
®droC 00O, a Takke ¢ y4€Tom heaepanbHon paboyen nporpaMmmbl BOCAUTAHUSA
n KoHuenumn npenogasaHna yyebHoro npeameta «dPusmka.

CogepxaHue nporpaMmmbl No U3NKe HanpaBrieHO Ha (opMupoBaHue
€CTECTBEHHOHAYYHOW FPaMOTHOCTU O0Oy4YalLWMXCA W OpraHu3aumio MU3ydeHus
dU3NKN Ha OeATerbHOCTHOM OCHoBe. B nporpamme no gousmke yyuTbiBatOTCA
BO3MOXHOCTU ydebHoro npegmeTta B peanusdaumm tpebosaHmn OroC OO0 «k
NNaHUPyeEMbIM FIMYHOCTHBIM W MeTanpegMeTHbIM pedynbTatam obyyeHus, a
Takke MeXnpeoMeTHble CBSA3WM eCTEeCTBEHHOHAyYHbIX y4ebHbIX NpeamMeToB Ha
YPOBHE OCHOBHOro obLiero obpasoBaHus.

[Mporpamma no u3nMke YycCTaHaBnmMBaeT pacnpegernieHne y4vebHoro
mMatepuana no rogam obyyeHums (nNo knaccam), npegnaraeTr NPUMEPHYIO
nocrnenoBaTenbHOCTb  M3YYEHUS1 TEM, OCHOBAHHYK Ha norMke pasBUTUSA
npeaMeTHOro coaepKaHus N y4éTe BO3pacTHbIX 0cObeHHOoCTen 0by4yaroLmMXCs.

[Mporpamma no gusnke paspaboTaHa C Lenbi oKa3aHUs MEeTOANYECKOM
NOMOLLM YyYMTENO B CO34aHMM paboyer nporpammbl No y4yebHomMy npeamery.

dusnka asBngetca cuctemoobpasyowmm  Ond ecTeCTBEHHOHaYYHbIX
y4ebHbIX nNpeamMeToB, MOCKOMbKY (PU3MYecKkMe 3aKkoHbl JiexaT B OCHOBe
npoLeccoB W SABNEHUA, WU3YyYaeMblX XuUMUEN, Ouonornen, acTpoHOMMUEN W
domsndeckon reorpaduen, BHOCUT BKIag B €CTECTBEHHOHAYYHYHO KapTUHY MUpPa,
npefocraenseT Hanmbonee scCHble oOpasubl MPUMEHEHUST HayyHOro metoaa
NO3HaHUs, TO eCTb cnocoba NoslydeHns JOCTOBEPHbIX 3HAHU O MUpE.

OpaHa n3 rnaeBHbIX 3agay uamyeckoro obpasoBaHust B CTPYKType obuiero
obpasoBaHua cocTouT B (POPMMPOBAHUN €CTECTBEHHOHAYYHOW MPaMOTHOCTU U
NMHTepeca K Hayke y oby4yaroLmxcs.

N3yyeHne unsmnkn Ha 6Ga3oBOM YpoBHE npeanofniaraet oBfageHue
cnegyrowmMMn KOMMNETEHTHOCTAMMU, XapakTEPU3YHLMMU E€CTECTBEHHOHAYYHYHO
rPaMoOTHOCTb:

e Hay4YHO OOBACHATb ABMNEHUS;

e OuUeHMBaTb YU NOHMMAaTb OCOBEHHOCTN HAY4YHOro UCCea0BaHUS;

e VHTEpNpeTupoBaTb  AaHHble WU WUCMONb30BaTb  Hay4Hble
AokasaTenbCTBa ANS NoSyYeHnsa BbIBOOOB.

Llenn un3yyeHus u3Mkm Ha ypoBHE OCHOBHOro obuiero obpasoBaHus
onpegeneHol B KoHuenuun npenogaBaHusa ydebHoro npegmera «dusmka» B
obpasoBaTenbHbiX opraHmsauusix Poccuinickon Pepepaumn, peanunsyrowmnx
OCHOBHble o0OLleobpasoBaTenbHble NporpamMmbl, YTBEPXKOEHHON peLleHneM
Konnernn Munuctepctaa npocselleHna Poccumrckon ®eagepauunm (npotokon ot 3
nekabpst 2019 r. Ne MK4BH).

Lienn nayyeHusa dusnkn:

e npuobpeTeHne uHTEpeca U CTPeEMSIEHUS ODy4valoWKUXCsa K HayydyHOMY

N3y4EeHU0 NpUpPoAbl, PasBUTUE WX WHTENNEKTyasnbHbIX U TBOPYECKMX
crnocobHocTen;



e pasBuTME nNpPeACcTaBfeHMM O HayyHOM MeTode  MO3HaHuA U
dopMupoBaHMe UCCNeoBaTeNbCKOro OTHOLUEHUS K OKpYyXatoLum
ABIEHUSAM;

e (JOpMMPOBaAHME HAY4YHOrO0 MMPOBO33PEHUS KaK pesyfibTaTa W3yYeHus
OCHOB CTPOEHUA MaTepumn 1 oyHaaMeHTanbHbIX 3aKOHOB (OU3NKN;

e (popmMmupoBaHue npencTaBneHnn o0 ponn OU3NKKU ONs pasBUTUS OpYyrnx
€CTECTBEHHbIX HaYK, TEXHUKM U TEXHONOMNIA;

e pasBuTME MNpeaCTaBfieHMA O  BO3MOXHbIX  cdepax  Oyayuien
npodeccuoHanbHON AeATenbHOCTU, CBA3aHHOM C PU3MKOM, NOLrOTOBKA
K AanbHenwemy oby4eHnto B 3TOM HanpasfeHun.

HocTuxeHne aTnx uenen nporpammbl NO (pu3nke Ha YpPOBHE OCHOBHOIO

obuiero obpasoBaHusa obecneunBaeTcs peLleHneM creayowmnx 3agav:

e npuobpeTeHMe 3HaHWA O OUCKPETHOM CTPOEHMM BewecTBa, O
MEXaHUYEeCKNX, TEenrnoBbIX, 3NEKTPUYECKUX, MarHUTHbIX U KBAHTOBbIX
SABIEHUSX;

e npuobpeTeHne yMeHUn onucbiBaTb N OOBACHATL (pusndeckme aBneHus ¢
NCMNONb30BaHNEM MOJTYYEHHbIX 3HAHWUN;

e OCBOEHME METOAO0B peLUeHUs NPOCTENMINX pPaCYE€THbIX 3ajay C
NCNOJSIb30BaHNEM dom3nyecknx Moaeneu, TBOPYECKNX n
NPakTUKOOPUEHTUPOBAHHbLIX 3a4au;

e pasBuUTME YMeHMM Habnwgatb MNpuUpoLHble SABNEHUS W BbINOSHATb
onbIThl, TabopaTopHble paboTbl U AKCNEPUMEHTASTbHbIE UCCIe0BaHUs C
NCNoNb30BaHNEM N3MEPUTENbHbLIX NPUBOPOB;

e OCBOEHME NpMEMOB paboTbl C MHopMaLMen PrU3n4eCcKoro cogepaHus,
BKNtoYaa MHOPMaLMI0 O COBPEMEHHbLIX AOCTMXKEHUAX (PU3NKK, aHanNn3 u
KpUTU4eckoe oueHnBaHne NHopmaumm;

e 3HAKOMCTBO CO cdepamnm npocpeccnoHanbHOU  OEATESIbHOCTH,
CBA3a@HHbIMM C  (PU3MKOW, U  COBPEMEHHBLIMA  TEXHOMNOMMSAMN,
OCHOBAHHbIMWN Ha OCTUXEHUSX PU3NYECKON HaYKM.

Ha n3yyeHune ¢umsmkm (6a3oBbI ypoBEHb) HA YPOBHE OCHOBHOrO O6LLEro
obpasoBaHusa oTBOaMTCA 238 Yacos: B 7 knacce — 68 yacos (2 4yaca B Hefent),
B 8 knacce — 68 yacos (2 4yaca B Hepgen), B 9 knacce — 102 yaca (3 yaca B
Hegento).

Mpepnaraembii B nporpamme no usnke nepeyeHb nabopatopHbiX paboT u
ONbITOB HOCUT peKoMeHOaTemnbHbI XapakTep, YyuyuTenb pgenaeTt Bblbop
nposegeHna nabopaTopHbIX paboT M ONbITOB C YYETOM MHAUBUAYANbHbIX
ocobeHHOCTEN  OBy4aloLlMXCcsl, CnNUCKa  SKCNepUMEHTanbHbIX  3aJaHuM,
npegnaraeMblx B pamMmKax OCHOBHOIO rocyjapCTBEHHOIO 3k3aMeHa no ousuke.



COOEPXAHUE OBYYEHUA
7 KINACC

Pasgen 1. ®u3uka n e€ posnb B NO3HaHUU OKpPYXKaloLero Mmupa.

dunsnka — Hayka O npupoge. AsneHuna npupoabl. dPusmyeckme ABnEHUS:
MexaHu4yeckue, TensoBble, aNeKTpU4eckmne, MarHMTHble, CBETOBbIE, 3BYKOBbIE.

dusnyeckne BeNMYMHBL. MN3mepeHne uanyecknx BenuyuuH. dusunyeckue
npubopsbl. MNMorpewHocTb n3amepeHnin. MexxgyHapogHasi cuctema eguHu,.

Kak wu3nka u [Opyrme ecTecTBeHHble Haykum uU3y4alT npupoay.
EcTecTBeHHOHay4HbIN MeTOA NO3HaHus: HabntogeHue, NOoCTaHOBKA Hay4YHOro
BOMpOCa, BbIOBWXEHWE TUMOoTe3, OSKCNEepMMEHT MO npoBepke runoTtes,
obbsAicHeHMe Habngaemoro sBneHusi. OnucaHne U3NYEecKUx SBMNEHUNA C
NMOMOLLIbIO MOAEMNEN.

HdemoHcmpayuu.

1. MexaHun4yeckne, TennoBble, 3fEKTPUYECKMe, MarHUTHble, CBETOBbIE

SABMEHUA.
2. ®usnyeckme npmbopbl U Npoueaypa NPsMbIX U3MEPEHNIA aHANOroBbIM Y
UM POBbLIM NPUOOPOM.

JlabopamopHbie pabomsbl u onbimsl.

OnpepgeneHune LeHbl AeneHns wKasbl usmepuTenbHoro npubopa.
N3mepeHne pacCTosaHUM.

N3mepeHne obbEMa XMOKoCTU 1 TBEPLOro Tena.

OnpepgeneHune pa3amepoB Manbix Ten.

N3mepeHne TemnepaTtypbl NpU MOMOLLM XUOKOCTHOIO TepMoMeTpa U
AaTymnka TemnepaTtypebl.

[MpoBeaeHne nccnegoBaHUA Mo NPOBEPKE MMNOTE3bl: AaNbHOCTb NonéTa
LapukKa, nyLweHHOro ropusoHTasnbHo, Tem bonblue, Yem 6onbLle BbiCOTa
nycka.

Pasnen 2. lNepBoHavanbHble CBeAEeHUA O CTPOEHUU BellecTBa.

CTtpoeHne BellecTBa: aTtoMbl M MOMEKynbl, WX pasmepbl. OnbITbl,
AoKasblBatoLmne ANCKPeTHOe CTPOEHUE BeLLecTBa.

OBmxeHne 4actuy BewecTBa. CBA3b CKOPOCTU [OBMXEHUS 4YacTuy, C
TemnepaTypoun. bpoyHoBckoe aBwxeHue, anddysusa. Baammogencreme vactuy,
BELLeCTBaA: NPUTSXKEHNE N OTTanKnBaHue.

ArperaTHble COCTOSIHUS BelecTBa: CTPOEHNE ra3oBs, XXUAKOCTEN U TBEPAbIX
(kpucTannuyeckmx) Ten. BaaMmocBssb mMexay CBOMCTBaMM BELLECTB B pasHbIX
arperatHbIX COCTOSIHUSIX U MX aTOMHOMONEKYNAPHbIM cTpoeHnem. OcobeHHOCTH
arperaTHbIX COCTOSIHUA BOAbI.

HdemoHcmpauyuu.

1. HabnogeHne BpOyHOBCKOrO ABUXKEHMS.

2. HabnogeHve andpdysun.

3. HabniogeHne  gBneHun,  OBBACHSAOWNXCA  MPUTSHKEHMEM UMK

OoTTanknBaHWEM 4acTuL BeLLecTBa.
JlabopamopHbie pabomsbi U OnNbIMbI.
1. OueHka pguameTpa atomMa MeETOOOM PpsSAoB (C MCNOSIb30BaHMEM

doTorpacui).
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2. OnbITbl N0 HAONIOAEHWUIO TEMMOBOrO PacCLUMPEHUS ra3oB..

3. OnbITbl N0 OOHAPYXEHUIO AENCTBUA CUIT MONEKYNAPHOro NPUTSXKEHUS.

Paspgen 3. [1IBUXxeHne n B3amumoaencTBue Ten.

MexaHn4yeckoe OBuXeHue. PaBHOMepHOE M HepaBHOMEPHOE [BWXEHUE.
CkopocTtb. CpeiHAA CKOPOCTb NPU HEPaBHOMEPHOM ABWXEHUW. PacyéTt nytn m
BPEMEHN OBUXEHUS.

ABneHne uHepuun. 3akoH MHepuuun. BaanmogenctBme Ten Kak npuYmnHa
N3MEHEHNS CKOPOCTU [OBMXeHus Ten. Macca kak mepa WHepTHOCTU Tena.
[MnoTHocTb BewecTtBa. CBA3b MSIOTHOCTM C KONMMYECTBOM MOJSIEKYN B eAuHuLE
ob6bEéMa BelecTBa.

Cuna Kak xapakrepucTuka B3ammogenctema Ttesnl. Cuna ynpyroctu U 3akoH
'yka. 'amepeHune cusnbl ¢ NOMOLWbLIO AMHAMOMETpPa. SABMNeHne TAroTeHnsa n cuna
TskecTn. Cuna TsKeCTM Ha fgpyrux nnaHetax. Bec Tena. HeBecomocTb.
CnoxeHune cun, HanpaeneHHbIX N0 O4HOW npaAMon. PaBHoOencTBylowWasi cunl.
Cuna TpeHus. TpeHne CKONbXEHUs U TpeHue nokKosl. TpeHwe B npupoae wu
TEXHUKE.

HdemoHcmpauyuu.

HabnogeHne mexaHM4Yeckoro ABMXXeHNs Tena.
N3mepeHne ckopoCTu NPSIMOSIMHENHOIO ABMKEHUS.
HabntogeHne siBneHns nHepuunu.
HabnogeHne nameHeHns ckopocTu nNpyu B3anMogencTBumn Ten.
CpaBHeHMe macc no B3aMMOAENCTBUIO Te.
CnoxeHue cun, HanpaBeHHbIX N0 OAHOW NPSIMOWN.
.I1a60pamoprle pabombi u onbIma.il.
1. OnpepeneHne cKOPOCTM paBHOMEPHOIO ABMXKEHUS (LlapuKa B XUOKOCTH,
MOAENN 3ANEKTPUYECKOro aBTomodbumnsa v Tak ganee).
2. OnpegeneHne cpedHen CKOPOCTU CKOMbXEHUs Bpycka unu wapuka no
HaKNMOHHOM MNJITIOCKOCTW.
3. OnpeneneHune NNOTHOCTM TBEPAOro Tena.
4. OnbITbl, AEMOHCTPMpPYIOLLME 3aBMCUMOCTb pacTsikeHus (aedopmauun)
NPYXXWHbI OT NPUIOXXEHHOW CUbI.
5. OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCUMOCTb CUITbl TPEHUSA CKOMBbXEHUS OT
Beca Tena 1 xapakrepa cornpukacaroLmxca NoOBEPXHOCTEMN.

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

HasneHne. Cnocobbl yMeHbLUEHUS U yBenuyeHus fasneHus. [daBneHue
rasa. 3aBMCUMOCTb [aBreHua rasa OT o0Obéma, TemnepaTypbl. [lepepadva
OaBNeHuUss TBEPAbIMM Tenamu, >XMOKOCTAMM WU rasamu. 3akoH [lackans.
[MHeBMaTMYECKNE MalUHbIL. 3aBMCUMOCTb AaBIEHUS XUOKOCTU OT rNyOuHbI.
'mppoctatuyeckmn napagokc. CooOwarowmeca cocygbl. ['mgpaBnuyeckue
MEXaHN3Mbl.

ATtmocdepa 3emnu n atmocepHoe aasrieHne. MNpuynHbl cyLecTBoBaHUSA
Bo3ayLwwHon obonoykn 3emnu. OnbliT Toppudennun. NamepeHne aTMocqEepPHOro
AaBneHusi. 3aBMCUMOCTb aTMOCKEPHOro AaBfeHust OT BbICOTbl Hag YPOBHEM
mMops. MNpubopbl N5 nsmepeHns aTMOCHePHOro JaBeHus.

[enctBme XNOKOCTU U rasa Ha NorpyXeHHoe B HUX Teno. BbiTankuarowas
(apxumepoBa) cuna. 3akoH Apxumeaa. lNnasaHune Ten. BosgyxonnasaHue.

HAdemoHcmpauyuu.

oOaRsw@D =



3aBNCMMOCTb aBfieHNA rasa oT TemnepaTypbl.

[Nepenadva gaBneHNs XNOKOCTbIO U ra3oM.

Coobwatowmneca cocyasbl.

M'mppasnnyecknn npecc.

[MposBneHne aencTeBna aTMoCcqepHOro JaBneHus.

3aBNCMMOCTb BbITaNKMBaOLWEN CUNbl OT 06BEMA MOrpyXEHHOW YacTu
Tena v NIIOTHOCTU XXUAKOCTMU.

PaBeHCTBO BbITanknsawLen curbl BECY BbITECHEHHOW XXUOKOCTMW.
Ycnosue nnasBaHusa Ten: nnaBaHue Unn norpyxeHue Ten B 3aBUCUMOCTH
OT COOTHOLLEHMS NITIOTHOCTEN Tena n XUOKOCTH.

JlabopamopHbie pabomsi u onbimsl.

1. NccnegoBaHne 3aBUCMMOCTM Beca Tena B Boae OT ob6béma
NOrPY>XEHHOM B XXMAOKOCTb YacTu Tena.

2. OnpegeneHne BbiTankuBarwLwen cunbl, AOEWUCTBYOWEN Ha Teno,
NOrpy>X€HHoE B XNOKOCTb.

3. lpoBepka He3aBMCMMOCTW BbiTanknBawLwen Cunbl, OEeWACTBYIOLWEN Ha
Teno B XMUAKOCTKU, OT Macchl Tena.

4. OnbITbl, OEMOHCTPUPYKOLLUME 3aBUCMMOCTb BblTaNKMBaKLWEN CWUnbl,
OENCTBYOLEN HaA Teno B KUAOKOCTU, OT OBbEMa MOrpyXEHHOM B
XMOKOCTb YacTu Tena u oT NIIOTHOCTU XXULKOCTMW.

5. KOHCTpyupoBaHMe apeomMeTpa WM  KOHCTPyMpOBaHuWE 5ogku W
onpegerneHne eé rpy3onogbEMHOCTH.

Paspgen 5. PaboTa n MOWHOCTb. QHeprus.

MexaHn4yeckasn pabdota. MowHOCTb.

[MpocTble MexaHu3Mbl: pbldar, 650K, HaKMoOHHas MNockocTb. [lpaBuno
paBHOBecusa pblyara. lNpuMeHeHue npaBuna paBHOBECUSA pbldara K 6roky.
«3onotoe npaBuno» MexaHukn. KM npocTbix MexaHuM3amoB. [lpocTble
MeXaHM3Mbl B BbITY N TEXHUKE.

MexaHndeckas aHeprus. KuHeTnyeckass M noTeHUuManbHas 3Heprus.
[MpeBpalleHne oOgHOro BMOA MEXaAHMYECKOW 3JHeprMm B AOpyron. 3akoH
COXPaHEHUS 3HEPTUM B MEXAHUKE.

HdemoHcmpauyuu.

1. lMpumepbl NPOCTbIX MEXaHNU3MOB.

JlabopamopHbie pabomsbi U onbIMebl.

1. OnpepeneHne paboTbl CUMbl TPEHUS NPU PaBHOMEPHOM ABWXEHUN Tena

MO ropu3OHTasIbHOW MOBEPXHOCTH.

2. WccnepoBaHune ycnosuin paBHOBECUSA pblyara.

3. N3mepeHue Kl HakNoHHOW NNOCKOCTW.

4. N3y4yeHne 3akoHa COXpaHEHUs MeEXaHNYECKOW SHEPTUN.

8 KI1IACC
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Pasnen 6. TennoBbie sBNeHUS.

OCHOBHbIE MOMOXEHUS MOJSIEKYSIIPHO-KUHETUYECKON TEOpUN CTPOEHUS
BewecTBa. Macca n pasmepbl atoMoB U Monekysn. OnbiTbl, NOATBEpXAatoLme
OCHOBHbIE NOMOXEHUS MONEKYNSAPHOKUHETUYECKON TEOPUN.

Mopgenun TBEPOOro, XWOKOrO M rasoobpasHOro COCTOSAHMI BeLLeCcTBa.
Kpuctannuyeckne n amopdHbie Tena. O6bsscHEHNE CBOMUCTB ra3oBs, XXUOKOCTEN U



TBEPAbIX Te&l Ha OCHOBE MOJSIOKEHUN MONEKYNAPHO-KUHETUYECKON TEOpUMW.
CmaumBaHue n kanunnsipHble siBreHns. Tennosoe paclliMpeHne u cxaTtume.

Temnepatypa. CBa3b TemnepaTypbl CO CKOPOCTbH TEMSIOBOr0 OBUXEHUSA
yactuy. BHyTpeHHas aHeprusa. Cnocobbl M3MEHEeHUs BHYTPEHHEW SHEpPIuu:
Tennonepenava n coBepLueHne paboThl. Buabl Tennonepegayu:
TEeNnnonpoBOAHOCTb, KOHBEKLUMS, N3NYyYEHNE.

KonnyectBo TennoTbl. YaenbHasa TEN0EMKOCTb BellecTBa. TennoodbmMeH u
TENnnoBoe paBHOBecue. YpaBHeHMe TennoBoro ©OanaHca. [lnaBneHne wu
OTBEPAEBAHME KPUCTANNIMYECKMX BELLECTB. YAenbHad Tennota nraBneHus.
MapoobpasoBaHne n koHaeHcaumsa. Wcnapenue. KuneHne. YoenbHas Tennota
napoobpasoBaHusi. 3aBMCUMOCTb TemnepaTtypbl KAUMNEHUS OT aTMOCKEPHOro
AaBreHus.

BnaxHocTb BO3ayXa.

OHeprus Tonnuea. YaenbHasa Tennota cropaHus.

MpuHumnbl paboTtbl TennoBbix Asuratenen KI1 TennoBoro asurartens.
Tennosble ABUraTenn n 3alimTa OKpyxatrLlen cpeapl.

3aKOH COXpaHeHus N NpeBpaLleHnst IHEPTUN B TENSTOBLIX NpoLeccax.

HdemoHcmpauyuu.

HabnogeHne 6poyHOBCKOro ABMKEHWS.

HabnogeHne andpdysuun.

HabntogeHne aBneHnn cMadunBaHma 1 KanunnapHbIX SBIIEHUN.

HabnogeHne TennoBoro pacwmpeHna Tern.

M3meHeHne gaBneHus rasa npu nameHeHun obbEmMa n HarpeBaHum Unm

OoXJaxgeHun.

[MpaBuna namepeHna TemnepaTtypebl.

Buabl Tennonepegayn.

OxnaxgeHne npu coepLlieHnmn paboThl.

. HarpeBaHue npu coBepLueHnn paboTbl BHELLHUMU CUSTAMM.

10. CpaBHeHMEe TENNOEMKOCTEN Pa3fINYHbIX BELLLECTB.

11. HabntogeHue knneHus.

12. HabnogeHne nocTtostHCTBa TeMnepaTypbl Npu NiaBieHun.

13. Mopaenu TennosbIX ABUraTenen.

JlabopamopHbie pabomsbl u onbIMmsbl.

1. OnbITbl N0 OBGHAPYXXEHUIO AEUCTBUSA CUIN MOSIEKYNSAPHOIO NPUTSXKEHMS.

2. OnbITbl NO BblpaLLUBaAHNIO KPUCTAsNOB NOBAapPEHHOM CONMM U1 caxapa.

3. OnbITbl NO HabNAEHMIO TEMNSIOBOrO pPacLUMPEHUsT ra3oB, XUOKOCTEN U

TBEPAObIX Ten.

OnpepeneHune gaBneHust Bosayxa B 6annoHe wnpuua.

OnbITbl, 4EMOHCTPUPYIOLLINE 3aBUCUMOCTb AaBfeHus BO3gyxa OT ero

obbEMa 1 HarpeBaHUs NN OXNaXXaeHus.

6. [NpoBepka rmnoTesbl IMHENHOW 3aBUCUMOCTM ASTMHbI CTONBKUKA XXNOKOCTH
B TEPMOMETPUYECKON TpybKe OT TemMnepaTypbl.

7. HabniogeHne u3MeHeHuUss BHYTPEHHEW 3HeprMm Tena B pesynbraTte
Tennonepeaaym n paboTbl BHELLHNX CUTT.

8. WccnepoBaHue siBneHnsa TennoobMeHa npu CMELUMBaHUN XONIOAHOM U
ropsiyen Boabl.

Al

©m~N®

o~



9. OnpeneneHve Konu4yectBa TennoTbl, [MOSIyYEHHOrO0 BOAOW Npwu
TennoobmeHe ¢ HarpeTbiM MeTannM4yecknm LMNnMHOPOM.

10. OnpepgeneHune yaenbHOM TENSTOEMKOCTU BELLLECTBA.

11. WccneposaHme npouecca ncnapeHust.

12. OnpegeneHne OTHOCUTENbHOM BNaXXHOCTW BO3ayXa.

13.  OnpepgeneHuve yaernbHOW TeNOThl NiaBreHns nbaa.

Paspgen 7. 9neKkTpuyeckue n MarHUTHble SBJIEHUSA.

onekTpusauusa Ten. [1Ba poga anekTpuyeckux sapsgos. Baanmopencteue
3apsbkeHHbIX Ten. 3akoH KyrnoHa (3aBUCMMOCTb CUMbl  B3auMOLEWNCTBUS
3apsHKEHHbIX Ten OT BeNUYMHbI 3apsiioB U PaCcCTOSAHUA Mexay Tenamm).

arnekTpuyeckoe norne. HanpskEHHOCTb anekTpuyeckoro nons. NpuHumn
Cynepnosnunmn 3NeKTpUYeCcKnx nonen (Ha Ka4eCcTBEHHOM YPOBHE).

Hocutenn anektpuyeckux 3apsaaoB. OneMeHTapHbI 3NeKTPUYECKUA 3apsas.
CtpoeHne artoma. [lpoBOOHMKM W ONSNEKTPUKU. 3aKOH  COXpPaHEeHUs
3N1eKTPMYECKoro 3apsaa.

ONEeKTPUYECKNA TOK. YCMOBUS CYLLECTBOBAHUS 3rIEKTPUYECKOro TOKa.
MCTOYHUKM NOCTOSAHHOrO TOKa. [eNCTBUA INEKTPUYECKOro TOKa (TEensioBoe,
XUMUNYECKOEe, MarHUTHOE). DNEKTPUYECKMI TOK B XKUOKOCTAX U rasax.

onektpunyeckaa uenb. Cuna Toka. ONeKTpUYecKoe  HanpsbkeHue.
ConpoTuBreHne NpoBogHMKa. YaenbHoOe conpoTMBreHne Bewlectsa. 3akoH Oma
ana  ydactka uenu. [locnepoBaTenbHoe W napannenbHOe CcoeauHeHue
NPOBOAHMKOB.

Pabota “ MOLWHOCTb 3NeKTpUYeckoro Toka. 3akoH [bxoyna—JleHua.
OneKkTpnyeckne Luenun n notTpedutenm anekTpuyeckomn aHeprum B 6biTy. KopoTkoe
3aMblKaHue.

[MocToAHHbIE  MarHuTbl.  B3ammogencTBMe  MOCTOSAHHBIX ~ MarHuUTOB.
MartutHoe none. MarHuTHOe none 3emMnn U ero 3HadeHwe AS1S KU3HM Ha
3emne. OnbIT OpcTtega. MarHuTtHoe none anekTpuyeckoro Toka. [MpumeHeHne
9IeKTPOMArHMTOB B TexHuke. [enctBMe MarHMTHOro nons Ha MnpoBOOHUK C
TOKOM. OnekTpoasuraTesib NMOCTOSIHHOTO TOKa. Wcnonb3oBaHue
anekTpoasuraTenen B TEXHMYECKUX YCTPOMCTBAX U Ha TpaHcnopTe.

OnbITel ®apagesq. ABneHne anekTpoMarHuTHon nHaykumn. MNpasuno JleHua.
QrnekTporeHepaTop. Cnocobbl nosly4eHuns 3MEeKTPUYECKON 3Heprumw.
ONEeKTPOCTaHLMM Ha BO30OHOBMASIEMbIX MCTOYHMKAX SHEPTUU.

HdemoHcmpauyuu.

IneKkTpusauyus Ten.

[1Ba poaa anekTpuyeckmx 3apsaoB 1 B3aMMOLENCTBUE 3apSKEHHbIX Ten.
YCTPONCTBO U AeNCTBUE aneKTpocKona.
QnekTpocTaTnyeckas UHAYKUMS.

3aKOH COXpaHeHUs aNeKTpUYECKMX 3apsaoB.
[MpOBOAHVKM U ANINEKTPUKM.

MogenupoBaHue CUNOBbIX JIMHUI SNEKTPUYECKOTO NOSIS.
MCTOYHUKM NOCTOAHHOrO TOKA.

. [lencTBusa anekTpuyeckoro Toka.

10. OIIEKTPUYECKUIN TOK B XXUOKOCTW.

11. [[a3oBbIN paspsaa.

12. N3mepeHne cunbl Toka aMnepMeTpOM.
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13. N3mepeHne anekTpnuyeckoro HanpsiXXeHns BONbTMETPOM.

14. PeocTtaT n marasumH COnpoTUBIIEHUNA.

15. B3avmoaencrTeme nocTossHHbIX MarHUTOB.

16. MogenupoBaHMe HEBO3MOXHOCTW pa3fesieHns NOoIoCoB MarHuTa.

17. MogenupoBaHue MarHUTHbIX NOfen NOCTOAHHbLIX MarHUTOB.

18. OnbIT 3pcTeaa.

19. MarHuTHOe none Toka. ANeKTPoOMarHuT.

20. [lencTBMEe MarHUTHOro Nons Ha NPOBOAHUK C TOKOM.

21. OneKkTpoaBuratesib NOCTOAHHOIO TOKa.

22. NccneposaHune siBNeHUs anekTpoOMarHUTHOW UHAOYKLUWMN.

23. OnbiTol ®apages.

24. 3aBNCMMOCTb HarnpasfeHnUs MHAOYKUMOHHOIo TOoKa OT YCHOBUW €ero
BO3HUKHOBEHWUS.

25. OneKTporeHepaTop NOCTOSAHHOIO TOKa.

JlabopamopHbie pabomsbl u onbiMmsbl.

1. OnbITbl NO HaONOOEHWIO JNEeKTpu3aunn Ten UHAYKUMEN U npu
COMPUKOCHOBEHWUMN.

2. NccnepoBaHne [OeUCTBUA 3MEKTPUYECKOro MNons Ha MPOBOAHUKM W

ANINEKTPUKMN.

Cbopka n npoBepka paboTbl 3NEKTPUIECKOM LIENN NOCTOAHHOIO TOKA.

N3mepeHne n perynmpoBaHne Cunbl Toka.

N3mepeHne n perynmpoBaHne HanpskeHus:.

MccnenoBaHne 3aBMCMMOCTU CUIbl TOKA, MAOYLLEro Yyepes pe3ncTop, oT

COMPOTUBIIEHNS] PE3UCTOPA U HaNpPsKEHUSI HA PE3NCTOPE.

OnbIThl, AEeMOHCTpupyloLme 3aBMCUMOCTb 3NIEKTPUYECKOro

COMPOTUBIIEHNS MPOBOLHMKA OT €ro AfuHbl, nrowagun nonepeyHoro

ceyeHus n matepuana.

8. lpoBepka npaBusia CrioXeHUs HanpsKeHuh Npu nocnegoBaTesibHOM
coeauHeHNN OBYX Pe3NCTOPOB.

9. lNpoBepka npaBuna Ans CUnbl ToKa NpY napannenbHOM COeAUHEHUU
pPe3nCTOpOB.

10.  OnpepeneHne paboTbl 3MEKTPUYECKOro TOKa, WAyLWero 4epes
pes3uncTop.
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11. OnpepeneHne MOLLHOCTM 3MEKTPUYECKOro TOKa, BblAEnsieMon Ha
pe3ncTope.
12. WccnegoBaHne 3aBUCMMOCTU CUSTbl TOKA, MOYLLETO Yepes NamMrouky,

OT HanpsbkKeHMs Ha HEWN.

13.  Onpepgenenue KI HarpeBaTens.

14.  WccnegoBaHMe ~ MarHUTHOro  B3auMOAEencTBUs MOCTOSIHHbIX
MarH1TOB.

15. W3yyeHne MarHMTHOrO nONs MOCTOSIHHbIX MarHUTOB MpU KX
o6beanHeHNn 1 pasaeneHun.

16. WccnepoBaHne [eNcTBUS SMEKTPUYECKOrO TOKa Ha MarHWUTHYH
CTPErky.

17. OnbITbl, OEMOHCTPUpPYOLWKNE 3aBUCUMOCTb CWUISlbl B3aUMOOENCTBUSA
KaTyLlKW C TOKOM W MarHuTa OT Cumfbl TOKa W HanpaefeHusi Toka B
KaTyLUKe.



18. N3y4yeHne 0encTBmus MarHUTHOMO MO Ha NPOBOLHUK C TOKOM.
19. KoHcTpympoBaHue n nsydeHune paboTbl anekTpoasuraTens.
20. N3amepeHnune Kl anektpoaBuratesibHOM YyCTaHOBKM.
21. OnbITbl N0 MCCNEeaoBaHUIO ABIIEHUST SNEKTPOMArHUTHON WHAYKUNK:
nccrnenoBaHMe U3MEHEHUW 3HAYeHUa U HanpaBneHna WMHAYKUWOHHOMO
TOKa.
9 KINACC

Paspgen 8. MexaHu4yeckue siBrieHus.

MexaHuyeckoe paBuxkeHne. MartepuanbHad Todyka. Cuctema OTCYETA.
OTHOCUTENBHOCTb MEXaHWYEeCKOro ABwXKeHns. PaBHOMepHOe NpAMOSIMHENHOE
apmwxeHve. HepaBHoOMepHoe npsiMonMHenHoe  aBwxkeHue. CpefgHsas u
MrHOBEHHAs CKOPOCTb Tera Npy HepaBHOMEPHOM LBUMXXEHUMN.

YckopeHne. PaBHOYCKOpeHHoe npamonuHenHoe aswmkeHne. CobogHoe
nageHue. OnbITbl Manunes.

PaBHOMepHOE OBMXEHME MO OKPYXXHOCTWU. epuoa n 4Yactota obpalleHus.
JInnenHas n yrnosas ckopocTtu. LleHTpocTpeMutensHoe ycKkopeHue.

MepBbin 3akoH HbloTOHA. BTopon 3akoH HbtoToHa. TpeTuin 3akoH HbtoToHa.
[MpuvHUMN cynepnosnyum cus.

Cuna ynpyroctn. 3akoH Nyka. Cuvna TpeHusa: cuna TPEHUSI CKONbXEHMWS,
cuna TpeHus Nokosd, Apyrne Buabl TpEeHUS.

Cuna TaXKeCcTn N 3aKOH BCEMUPHOro TAroTeHud. YckopeHne cBobogHOro
nageHus. [OewmxkeHne nnaHet Bokpyr ConHua. [lepBasi KOCMUYecKasi CKOPOCTb.
HeBecomMoCTb 1 neperpysku.

PaBHoBecne maTepumanbHOM  TouykM.  ADBCOMOTHO  TBEpAOE  TEno.
PaBHOBecne TBEpPOOro Tena ¢ 3akpenséHHOM OCbio BpaweHuss. MOMEHT cusbl.
LleHTp TaxxecTn.

mnynbc Tena. isameHeHne nmnynbca. AMnynsc cunbl. 3aKOH COXpaHeHUs
nmnyrnbca. PeakTuBHOe OBUXEHME.

MexaHn4yeckasn pabota M MoWHOCTb. PaboTa cun TsxecTu, ynpyroctw,
TpeHua. CBaA3b aHeprun n paboTbl. MNoTeHumManbHas aHeprus Tena, NOAHATOro
HaL MOBEPXHOCTbI 3eMnu. [loTeHumanbHasi 3HEpPrust CXKaTtom MNPYXUHBI.
KuHeTnyeckasa aHeprus. Teopema O KUHETUYECKON 3HEeprun. 3aKOH COXpaHeHUus
MeXaHN4YEeCKOWN SHeprnu.

HdemoHcmpauyuu.

1. HabnogeHne mexaHW4eckoro OBWXKEHUA Tena OTHOCUTENbHO pasHbIX

Ten oTCYeTa.

2. CpaBHeHMe nyTen U TPaeKTOpuUh OBWXKEHUS O4HOro WM TOro e Tena
OTHOCUTENBbHO pasHbIX TEN OTCYETA.

N3mepeHne CKopoCTU U YCKOPEHUSA NPSMOSTIMHENHOTO OBMXXEHUS!.

NccnenoBaHne npu3HakoB paBHOYCKOPEHHOIO ABUMKEHUS.

HabnogeHne aBMxeHNa Tena rno OKPY>XHOCTMU.

HabniogeHne MexaHUYeckux HABNEeHUn, MNPOUCXOOSMX B CUCTEME

oTcyéta «Tenexka» nNpu e€ paBHOMEPHOM W YCKOPEHHOM ABWXEHWUU

OTHOCUTENBHO KabuHeTa n3nKN.

7. 3aBUCMMOCTb YCKOPEHUA Teria OT MacChl Terna U AeNCcTBYOLWEN Ha Hero
CUnbl.
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8. HabniogeHune paBeHCcTBa Cun Npy B3aMMOAeNCTBUN Te.

9. VameHeHune Beca Tena npy yCKOPEHHOM OBWKEHUM.

10. [Mepepaya mnynbca npyv B3aMmogencTasum Tern.

11. MpeobpazoBaHnst 3HEPrUN NPU B3aMMOLAENCTBUN TEN.

12. CoxpaHeHune nmnynbca npu Heynpyrom B3anMogencTasnu.

13.  CoxpaHeHue nmnynbca npu abcontoTHO ynpyrom B3anMoaencTBumn.

14. HabniogeHne peakTMBHOIO ABMKEHUS.

15. CoxpaHeHne mexaHn4ecKon IHeprun npun cBOBGOAHOM NageHum.

16. CoxpaHeHWe MexaHU4eCKOW 3JHeprum npu ABWXKEHUW Terna nog
AEeNCTBUEM MPYXUHbI.

JlabopamopHbie pabomsbi u onbiMsbl.

1. KoHCTpyvpoBaHue TpakTa Afis pasroHa v garnbHenwero paBHOMEPHOro
OBWXXEHUS LLIapuKa Unm TENEXKM.

2. OnpegeneHne cpenHeENn CKOPOCTU CKOMbXEHUs Bpycka unu OBMXKEHUS
LapuKa No HaKIMOHHOW NIIOCKOCTW.

3. OnpepeneHve yckopeHus Tena nNpwu pPaBHOYCKOPEHHOM ABMXEHUW Mo
HaKIMOHHOM MNJTIOCKOCTM.

4. WNccnepoBaHne 3aBUCMMOCTU MYyTU OT BPEMEHU MPU PaBHOYCKOPEHHOM
ABWXKeHUN 6e3 HavyanbHOW CKOPOCTMU.

5. MNpoBepka rMnNoTe3bl: €CnuM MpuM pPaBHOYCKOPEHHOM [AOBWXeHun 6e3
HayanbHOMW CKOPOCTW MYTU OTHOCATCHA KaK psad HEYETHbIX 4ucen, TO
COOTBETCTBYIOLLUNE MPOMEXYTKN BPEMEHN OANHAKOBBI.

6. ViccnegoBaHne 3aBUCMMOCTUM CUMbl TPEHWUSA CKOSBXEHUS OT  CuIbl
HOpPMaribHOro AaBreHus.

7. OnpeneneHne KOaPUUNEHTA TPEHNSA CKOMBXEHUS.

8. OnpepneneHune XECTKOCTU MPY>KMHbI.

9. OnpegeneHune paboTbl CUMbl TPEHUSA NPU PaBHOMEPHOM ABWXEHUN Tena
MO ropu3OHTasIbHOW MOBEPXHOCTH.

10. OnpepgeneHne paboTbl cunbl yNpyroctu npuv nogbeémMe rpysa C
NCNOSIb30BaHNEM HEMOABMXHOIO 1 MOABMXHOIO GII0KOB.

11. N3yyeHne 3akoHa CoOXpaHEeHUS1 SHEPTnN.

Pa3pen 9. MexaHn4yeckune Kone6aHusi U BONHbI.

KonebaTtenbHoe pgBukeHne. OCHOBHblE XapaKTEPUCTUKN  KorebaHui:
nepuon, 4acrtota, amnnutyga. MatemaTuyeckum w MPYXUHHbIA  MaATHUKMK.
[MpeBpalleHue aHeprm npun konebaTenbHOM ABMKEHUMN.

3atyxaowme  konebaHus.  BblHyxgeHHble  konebaHusi.  Pe3oHaHc.
MexaHunyeckne BOnHbl. CBOWCTBA MexaHMYecknx BOMH. [lpogonbHble W
nonepeyHble BOSMHbI. [OnvHa BOMHbI M CKOPOCTb €€ pacnpocTpaHeHus.
MexaHn4yeckune BosHbl B TBEPOOM Tere, CEMCMUYECKNE BOSHbI.

3ByK. 'POMKOCTb 3ByKa W BbicOoTa TOHa. OTpaxeHue 3Byka. MIHGpas3Byk u
yNbTpasByK.

HdemoHcmpauyuu.

1. HabnogeHne konebaHunm Ten noa AeWUCTBMEM CUIbl TAXECTU U CUnbl

ynpyrocTu.

2. HabnwogeHue konebaHui rpy3a Ha HUTU U Ha NPYXUHE.

3. HabntogeHue BbIHYXXAEHHbIX kKonebaHui n pesoHaHca.

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



5. HabniogeHne 3aBMCUMOCTU BbICOTbI 3BYKa OT YaCTOThI.
6. AKyCTUYECKUI pe30HaHC.
JlabopamopHbie pabomsbl u onbimsl.
1. OnpegeneHne 4actoTbl M nepuoga kKonebaHurM mMaTemaTUyecKoro
MasiTHUKA.

2. OnpepgeneHne 4acToThl U nepmnoga konebaHunin NPYXMHHOro MasiTHUKA.

3. WccneposaHue 3aBMCMMOCTM nepuoga KonebaHui NOABELUEeHHOro K
HUTW rpy3a OT ANUHbI HUTW.

4. NccnepoBaHne  3aBUCMMOCTM  nepuoda  konebaHuh  MPY>XMHHOTO
MasiTHMKa OT Macchbl rpyaa.

5. lNpoBepka He3aBMCMMOCTU Nepunoga konebaHun rpysa, NOABELLEHHOMO K
HUTW, OT MaccChl rpy3a.

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

7. NamepeHune yckopeHnsa csobogHOro nageHus.

Paspgen 10. 9nekTpoMarHUTHOE NoJsie U 3NeKTPOMarHUTHbIE BOJIHbI.

OneKTpoMarHMTHoe  nomne.  OnekTpomMarHutHble  BomnHbl.  CBoncTBa
SNEeKTPOMarHMTHbIX BONH. LUkana anekTpomarHuMTHbIX BONH. WMcnonb3oBaHue
SNEKTPOMarHMUTHbIX BOJTH Af1si COTOBOW CBA3W.

anekTpomarHuTHasa npupoga ceeta. CkopocTb cBeTa. BonHoBble cBOMCTBA
ceeTa.

HdemoHcmpayuu.

1. CBounCTBa 3N1EKTPOMArHMUTHbIX BOJTH.

2. BonHoBble cBoncTBa ceeTa.

JlabopamopHbie pabomsl u onbiMmsbl.

1. N3y4yeHne CBOWCTB 3MEKTPOMAarHUTHbIX BOSIH C MOMOLLbIO MOBUITBHOMO

TenedoHa.

Pa3pen 11. CBeTOoBbIe ABNEHUA.

JlyueBaa  mopgenb cBeta. WUctoyHukm  cBeta.  [NpsAmMonuHenHoe
pacnpoctpaHeHne cBeTa. 3atMmeHua ConHua u JlyHbl. OTpaxeHue cBeTa.
[nockoe 3epkano. 3akoH OTpaXKeHusi cBeTa.

[MpenomneHne ceBeTa. 3akoH npernomneHus cseTa. [MonHOe BHYTPEHHee
oTpaxeHue cBeTa. Mcnonb3oBaHWe MNOSIHOMO BHYTPEHHErO OTPaXeHus B
ONTMYECKNX CBETOBOAAX.

Jinwza. Xop nyden B nuH3e. OnTudeckass cuctema doToannapaTa,
MUKpOCKona M Tenieckona. [Na3 kak onTuyeckast cuctema. bnms3opykocTb u
AanbHO30PKOCTb.

PasnoxeHne 6enoro ceeta B cnektp. OnbiTbl HbloToHa. CnoxeHue
cnekTpanbHbIX LBeToB. [Jucnepcus ceeTa.

HdemoHcmpauyuu.

[MpsmMonnHenHoe pacrnpocTpaHeHne cBeTa.

OTpaxeHue ceTa.

[MonyyeHne nsobpaxkeHni B MNAIOCKOM, BOrHYTOM M BbIMYKIOM 3epKarnax.
MpenomneHne ceBeTa.

OnTnyecknn cBeToBO.

Xopa nyyen B cobupatoLlen nuHse.

Xopa ny4ven B paccevBaroLlen JINH3e.
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8. lNony4eHune n3obpaxeHnn ¢ MOMOLLIbIO NUH3.

9. lNpuHumMn gencteua ootToannapaTa, MMKpPOCKOMNa un Tenieckona.

10. Mopgenb rnasa.

11. PasnoxeHune 6enoro ceeTta B CNekTp.

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

JlabopamopHbie pabomsbl u onbimsl.

1. WccnepoBaHne 3aBUCUMMOCTU yrna OTpaXkeHUd CBETOBOro fyya OT yrna

nageHus.

2. N3y4eHne xapakTepucTuk naobpaxeHus npegmMmeTa B NiIOCKOM 3epkKarne.

3. NccneposaHne 3aBMCUMOCTM yria MpefioMfieHnss CBETOBOrO fyya oT

yrna nageHust Ha rpaHuue «BO34yX—CTEKIO».

4. Tony4yeHne n3obpakeHnn ¢ NOMOLLbIO cobuMpatoLLen NNH3bI.

5. OnpeneneHne  OKYCHOrO  pacCTOAHMA U ONTUYECKOM  CUMbI

cobupatoLien nmH3bI.

6. OnbITbl N0 pa3noXxeHuto Genoro ceeta B CNEKTP.

7. OnbITbl NO BOCNPUATUIO LUBETA NPeAMETOB Npu MX HabngeHun vyepes

LBEeTOBble PUNLTPLI.

Pa3pen 12. KBaHTOBbIE ABNEeHUA.

OnbiTel Pesepdopaa n nnaHetapHas mogens atoma. Mogenbs atoma bopa.
NcnyckaHune n nornoweHne ceeta atoMoM. KBaHTbl. JInHenyaTble CnekTpsbl.

PagnoaktnsHocTe. Anbga, 6eTa- u ramma-unanydeHuns. CTpoeHne atToMHOro
agpa. HyknoHHas mogenb atomHoro sagpa. Wsotonbl. PaguoakTtuBHble
npespaweHus. lNepunoa nonypacnaga aTOMHbIX s54ep.

AnepHble peakuuun. 3akOHbl COXpPaHEHUSA 3apsiAoBOro M MacCOBOrO YUCEn.
OHeprus cBA3n aTOMHbIX saep. CBA3b Maccbl M aHeprun. Peakuuu cuHTesa wu
aenenus saep. lctounukm aHeprm ConHua v 3B€3A.

ApepHasa aHepreTuka. [encTBus pagvioakTUBHLIX WM3NYYEHUWN Ha XUBble
OpraHn3Mmbl.

HdemoHcmpauyuu.

CnekTpbl N3ny4YeHus 1 NOrnoLweHus.

CnekTpbl pa3nnyHbIX ra3os.

CnekTtp BOogopoaa.

HabniogeHue TpekoB B kamepe BunbcoHa.

PaboTa cyéTumnka MOHM3NPYHOLLINX N3NYYEHUIA.

Pernctpaums nsnyyeHnsa npupoaHbIX MMHEPanos 1 NPOAYKTOB.
ﬂa6opamoprle pabomsbi u onbimoil.

1. HabniogeHne cnnoLwHbIX U IMHENYaTbIX CNEKTPOB U3NyYeHUs.

2. NccnepoBaHne TPEKOB: U3MEPEHUE 3HEPIUMN YacTuubl MO TOPMO3HOMY

nytn (no cpotorpacumsm).

3. N3mepeHune pagmoakTMBHOroO ooHa.

NMoBTOpUTENBLHO-0606LWaOWMA MOAY .

[MoBTOpPUTENBHO-0006LW Ao MoAynb npegHasHaveH ans
cuctematusaumm  n - obobLeHnss npegMeTHOro  cogepXaHus W - onbiTa
AEATENbHOCTN, NPUOBPETEHHOrO MpU U3yYeHUU BCero Kypca (pusmku, a Takke
A1 NOAroTOBKM K OCHOBHOMY OCYyJapCTBEHHOMY 3K3aMeHy no usunke Ans
obyvatoumxcs, BolbpaBLUMX ITOT y4ebHbIN NpeamerT.

o0~



[Mpn n3y4yeHnn gaHHOro Moayns peanuayrTcs U CUCTEMATUIUPYOTCS BUAObI
AeATenbHOCTU, HA OCHOBE KOTOPLIX obecneunBaeTcss AOCTMXKEHME NPEeaMETHbIX
N MeTanpegMeTHbIX MnaHuMpyemMblix pesynbTaToB 0b0y4veHus, opmMmupyeTcs
€CTeCTBEHHOHaY4YHasArpaMoTHOCTb: OCBOEHWE Hay4YHbIX METOAOB MUCCeaoBaHUA
ABMEHUA NMPUPOoAbl U TEXHUKW, OBNAAEHUE yMEHUsAMN OObACHATbL busndeckue
SBMIEHNA, MPUMEHSS MNOJSIyYEHHble 3HaAHWUS, pewaTb 3agadn, B TOM 4ucne
Ka4eCTBEHHbIE N SKCNEPUMEHTArbHbIE.

MpuHUMNUManNbHO  OEATENbHOCTHBIA  XapakTep  OaHHOro  pasgena
peanm3yeTcsa 3a CYET TOro, YTo obyyarolmnecs BbIMOMHAKT 3a4aHusl, B KOTOPbIX
UM npeanaraeTcs:

Ha OCHOBE MOJIyYEHHbIX 3HaHWM pacno3HaBaTb W HaAy4yHO OOBACHATH
doM3n4ecKne ABMEHUS B OKpYXKatoLLen npupoae 1 NoBceaHEBHOWM XU3HK;

MCNoNb30BaTb HaydHble MeToAdbl MCcnegoBaHUs (OU3NYECKUX SIBIEHUN, B
TOM YuCrne ANns NPOBEPKU rMNOTE3 N NONYyYEHUS TEOPETUYECKUX BbIBOAOB;
0OBSACHATL Hay4Hble OCHOBbl Hanmbonee BaXHbIX OOCTUXKEHUA COBPEMEHHbIX
TEXHOMOMNA,  Hanpumep,  MNPaKTUY4ECKOr0  UCMONb30BaHUS  PasfnUYHbIX
MCTOYHMKOB SHEPrMM Ha OCHOBE 3aKOHa MNpeBpaLlEHUs U COXPaHEHUs BCEX
N3BECTHbIX BUAOB SHEPTUN.



NMIMAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbBbI MO ®U3UKE
HA YPOBHE OCHOBHOI'O OBLLEIN O OBPA3OBAHUA

N3yyeHne u3amkm Ha ypoOBHE OCHOBHOro obuiero obpasoBaHus

HanpaBneHo Ha [OOCTMKEHUE NUYHOCTHbIX, MeTanpeaMeTHbIX U MpeaMeTHbIX
o6pasoBaTenbHbIX pe3ynbTaToB.

B pesynbtate wu3ydeHua U3MKM HA YPOBHE OCHOBHOIO 06Llero

obpasoBaHus y obyvatoweroca dyayT cdopMupoBaHbl cregyrowme NMYHOCTHbIE
pe3ynbTaTbl B YaCTU:

1) naTpnoTnyeckoro BOCNUTaHUsA:

- NPoSABNEHNE NHTEPECA K NICTOPUMN U COBPEMEHHOMY COCTOSIHUIO POCCUINCKOMN
doM3N4ECKON HayKu;

- UEHHOCTHOE OTHOLLEHWNE K AOCTUXKEHUSAM POCCUNCKNX YYEHBIX-OU3NKOB;

2) rpaxXAaHCKOro U AyXOBHO-HPaABCTBEHHOro BOCNUTAHUSA:

- TOTOBHOCTb K aKTMBHOMY y4yacTuio B 06CyxaeHun obLecTBEHHO3HAYNMbIXU
3TUYEeCKMX Npobnem, CBsA3aHHbIX C NPAKTUYECKUM NPUMEHEHNEM OOCTUXKEHUN
PU3MKM;

- OCO3HaHWE BaXHOCTU MOPanbHO-3TUYECKUX MPUHLMMNOB B OEATENIbHOCTU
YYEHOro;

3) acTeTM4YecKoro BOCNUTaHUA:

- BOCMNPUATME ICTETUYECKMX KavyeCTB (PU3NYECKOW HayKWN: €€ rapMOHUYHOro
NOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, JTAKOHNYHOCTU;

4) UeHHOCTU Hay4YHOro NO3HaHUA:

- OCO3HaHWEe UEHHOCTU (PU3NYECKOM HaYKM KaK MOLLHOMoO WMHCTPYMEHTa
NO3HaHMA MUpa, OCHOBbI Pa3BUTUA TEXHOSTOMMIW, BaXXHENLLEWN COCTaBISAOLLEN
KynbTypbl;

- pasBuUTUE Hay4yHOW nNOO3HATENBbHOCTU, MHTEPECA K UCCrenoBaTENbCKON
AesATeNnbHOCTH;

5) dopmupoBaHMA KynbTypbl 300POBbSA U  3MOLMUOHAsNIbHOro
6narononyyus:

- OCO3HaHMe UuUeHHocTu 6esonacHoro obpasa XWU3HM B COBPEMEHHOM
TEXHOMOIMMYECKOM MUpPE, BaXHOCTU NpaBun Ge3onacHoOro noBeAeHus Ha
TpaHcnopTe, Ha goporax, C ANEKTPUYECKMM M TennoBbiM 060pyaOBaHMEM B
AOMaLLHNX YCNOBUSX;

- chopMUPOBAHHOCTbL HaBblka pedonekcun, NpusHaHue CBOEro npasa Ha
OLUMOKY 1 TaKOro Xe npasa y Apyroro 4esioBeka;

6) TpyAOBOIro BOCNUTaHUA:

- aKTMBHOE Yy4yacTue B peLlleHUM npakTU4Yeckux 3agad (B pamkax cembh,
obpasoBaTenbHONM oOpraHu3auuu, ropoga, kKpasi)) TEXHONOrMYeckon wu
counanbHOW HanpaBnNeHHOCTKN, TpPebywmux B TOM 4ucrne U PU3NYECKUX
3HAHWUN;

- UIHTEpEeC K NPaKTU4YECKOMY U3YyHEHUIO NPOodeccuin, CBA3aHHbIX C (PU3UKOWN;

7) 3KONOrn4ecKoro BOCNUTaHUA:

- OpUEeHTauMa Ha NpuMeHeHne OU3NYECKNX 3HaHUN ONS pelleHus 3agadv B
obnactn okpyxatwwen cpefbl, NIaHAPOBAHUSA MOCTYMNKOB W OLEHKM UX
BO3MOXHbIX MOCMEeACTBUI AN OKpYXXatoLlen cpeabl;



- OCO3HaHWe rnobanbHOro xapakrepa 3KONormyeckux npobnem n nyten ux

peLlleHuns;

e 8) apanTauum K U3MEHSIILWMUMCA YCITOBUSAM couuaribHOM U NPUPOAHOWU
cpenbl:

e - MNOTPebHOCTb BO B3aMMOLEWCTBMM MpPU BbINOSIHEHUN WCCNESOBaHUN WU

NPOEKTOB (PU3NYECKON HanpaBneHHOCTU, OTKPbITOCTb OMbITY W 3HaHUAM

ApYyrux;

e - [OBbILEHNE YPOBHSI CBOEA KOMMETEHTHOCTU 4epe3 MpaKTUYECKYH
AEeATENbHOCTb;
e - noTpebHOCTb B (OPMUPOBAHMM HOBbIX 3HaAHWA, B TOM 4uche

dopmynupoBaTb MOeun, MNOHATUSA, TUNOoTe3bl O U3MYECKNX OOBLEKTax WU
ABNEHUSX;

e - OCO3HaHMe p[OeduumMToB COOCTBEHHbLIX 3HAHMA W KOMMETEHTHOCTEN B
obnacTtu pusuku;

e - MfaHWPOBAHME CBOEr0 pasBuUTUS B MNPUOBPETEHUN HOBLIX (U3NYECKNX
3HAHWN;

e - CTpeMneHue aHanu3npoBaTb W BbISIBASATbL B3aMMOCBSA3N NpUPOAbI,
obwectBa U SKOHOMWKM, B TOM 4UCME C MWCNONb3oBaHMEM OU3NYECKNX
3HaHUN;

e - OUEHKa CBOMX [OEeWUCTBMA C YYETOM BIIMAHUS Ha OKpYXaloLlylo cpeqy,
BO3MOXHbIX rmobanbHbIX NOCNeACTBUN.

METAMNPEOMETHbIE PE3YJIbTATbI

B pesynbtate oCBOeHUs nporpammbl MO U3MKE HA YPOBHE OCHOBHOIO
obuero obpasoBaHus y oby4atouerocs oyoyT cthopmmpoBaHbl
MeTanpeaMeTHble pe3ynbTaThl, BKITIHOYatoLLME no3HaBaTesbHble
yHMBepcarnbHble y4yebHble [OEeNCTBUS, KOMMYHUKATUBHbIE YHMBEPCAllbHbIE
y4yeOHble 4eNCTBUSA, PErYNATUBHbIE YHMBEpPCanbHble y4ebHble AeNCTBUS.

MNo3HaBaTenbHbIe yHUBepcanbHbie y4eOHble AeCTBUSA

Ba3oBble norn4yeckme oeucTBUA:

e BbISBNATb W XapakTepu3oBaTb CyLECTBEHHbIE MpU3HaKM OObBLEKTOB
(sBneHunn);

e YyCTaHaBNMBaTb CYLECTBEHHbIA MPU3HAK Krnaccudukaumm, OCHOBaHUS
ans o6o6weHns n cpaBHEHUS;

e BbISIBNIATL 3aKOHOMEPHOCTM U NPOTMBOPEYMST B paccMaTpuBaeMbix
dakTax, [AaHHbIX W HaONAEHUAX, OTHOCAWMXCA K (PU3NYECKUM
ABMNEHUAM;

e BbISIBMIATb MPUYMHHO-CNEACTBEHHbIE CBA3WN MPU U3YyYeHUU puanvecknx
SIBMEHUA XU MpoLeccoB, Aenatb BbiIBOAbl C  MCMNOMb30BaHMEM
AEOYKTUBHbBIX U MHOYKTUBHbBIX YMO3aKNOYEeHW, BblABUraTb MNoTe3bl O
B3aMMOCBA3AX (DU3NYECKUX BESTUYMH;



CaMOCTOSITENbHO BbIOMPaTb CNOcob pelleHnss y4ebHon duanyeckom
3aga4n (cpaBHEHME HECKOMbKUX BapMaHTOB pelleHusl, BbiIbop Hanbonee
NOAXOASALLEro C Y4ETOM CAMOCTOSATENBHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble nccnegoBaTenbCcKkue AeNCTBUSA:

NCNonb30BaTb BOMNPOCHI KaK UCCrenoBaTeNbCKU MHCTPYMEHT NO3HAHWS;
npoBOoAMTb MO  CaMOCTOATENIbHO  COCTaBfIEHHOMY MMfaHy  OnbIT,
HECINOXHbIN (PU3nYeckuin IKCnepumeHT, Hebonbluoe wuccnegoBaHue
dM3NYECKOrO SABMEHUS;

oueHuBaTb Ha MPUMEHUMOCTb W AOCTOBEPHOCTb WHAOPMaLMIO,
NONTyYEHHYO B XOA4€E UCCNEeA0BaHUS NN SKCNEPUMEHTA;
camocTtoaTensHO  hopmynupoBatb 0600uWEeHna  ©n  BbiIBOAbI MO
pesynbTatamMm NpoBeAEHHOrO Habn4EHNS, ONbITa, UCCEOBaHWS;
NPOrHO3MpoOBaTb BO3MOXHOE danbHenwee pasButue  (uandeckmx
NpoLeccoB, a TaKke BblABUraTb NPeanosiokeHuss o6 ux pasBuUTUN B
HOBbIX YCIOBUSIX N KOHTEKCTaX.

PaboTta c nHdpopmaumen:

NPUMEHATb pPa3fnnYHble MeTOAbl, MHCTPYMEHTbI U 3anpocCkl MNPy NOUCKe U
oTbope MHGOpPMaLMM UNN OaHHbIX C YY4ETOM MNPEOSIOKEHHON Yy4ebHOM
domsnyeckomn 3agaum;

aHanuampoBaTb, cucTeMaTmsmpoBaTh n NHTepnpeTnpoBaTb
MHOpPMaLMIO pasfnyHbIX BUOOB U (hOpM NpeacTaBneHus;
CaMOCTOATENMbHO BbIOMpPATh ONTUMarnbeHyl (opMy npencTaBrieHNs
WHOpMaLMM U UISIIOCTPUMPOBAThL pellaeMble 3afayvnM  HEeCITOXHbIMU
cxemamu, guarpammamm, MHOM rpacpmnkon n nx KoMeGuHaumsmu.

KOMMyHI/IKaTI/IBHI:Ie YHUBepcCalbHbIE y‘-IGGHbIe OencTBus:

B xo4e obcyxaeHus y4ebHoro matepuana, pesynbtatoB nabopaTopHbIX
paboT 1 NPOEeKTOB 3aJaBaTb BOMPOCHI MO CyLLeCTBY 0bCyXgaemon TeMbl
N BbICKa3blBaTb naeun, HaueneHHble Ha pelleHne 3agadm n nogaepxaHue
Onaro)enaTtenbHOCTUN OOLLEeHUS;

COMOCTaBNATb CBOU CYXOEHUS C CYXOEHUSAMU [OpYrux Yy4YacTHUKOB
anarnora, obHapyxmBaTb pasnuyne u cXoacTBo NO3NLUIN;

BblpaXaTb CBO TOYKY 3PEHUS B YCTHbIX U MUCbMEHHbIX TEKCTaXx;
nyérnnyHO npeacTaBnATb pes3ynbTaTbl  BbINOSIHEHHOTO  (PU3NYECKOrO
onbiTa (3KCnepuMeHTa, NccneaoBaHus, NPoeKkTa);

noHMMaTb WM UCMONb30BaTb  MNpeumMywiecTtBa  KOMaHAHOW U
nHOMBMAOYyanbHONW paboTbl MpU  peleHUn KOHKPEeTHoM pusndeckomn
npob6nembl;

NPUHMMaTbL  Uenn COBMECTHOW  [eATenbHOCTW, OpraHu3oBbiBaTb
OENCTBUA MO €€ [JOCTWXKEHW: pacnpegenat ponu, obcyxaaTb
npoueccbl U pesynbTaTbl COBMECTHOW paboTbl, obobuwaTtb MHeHUS
HECKOIMbKUX IMOOEWN;

BbIMOMHATL CBOK YacTb paboTbl, 4OCTUras KayeCTBEHHOro pesyrbTaTa
No CBOEMY HanpasSieHUI0 WU KOOPAWHUPYA CBOU OEUCTBUA C OpYyrnMu
4yrieHamMu KOMaHAbl;

OLeHMBaTb KayecTBO CBOEro BkMaga B OOLWMN NPOAYKT MO KPUTEPUSAM,
CaMOCTOATENTbHO CHOPMYIMPOBAHHbLIM YY4aCTHUKaMN B3anMOOENCTBUS.



Pel'y.ﬂﬂTMBHble YHUBepcarnbHbIie y'-|e6Hb|e AencTeus

CamoopraHusauums:

BbISIBNIATb NPOBMEMbI B XXM3HEHHbIX N Y4EeOHbIX cuTyaumnsax, Tpebyromx
OS19 peleHnsa (Pusnyecknx aHaHum;

OPUEHTMPOBATLCA B  PasfIMYHbIX NOAXO4AX MPUHATUS  pPeLleHUn
(MHOuBMAYyanbHOE, NPUHATME pPELLUEHUA B rpynne, MPUHATUE peLleHui
rpynnown);

CaMOCTOATENTIbHO COCTaBMIATb anropuTM peLleHns Pu3myeckon 3agayu
WNWU nnaHa WCcCnefoBaHMS C  YYETOM WMEIOLMXCA PEecypcoB M
COBCTBEHHbIX  BO3MOXHOCTEW,  apryMeHTUMpoBaTb  npegnaraemble
BapunaHTbl peLlEeHNN;

aenaTb BbIOOp 1 6paTb OTBETCTBEHHOCTbL 3a PeELUEHME.

CaMOKOHTpPOb, 3MOLMOHANbHbIN UHTENNEKT:

OaBaTb afeKBaTHYH OLEHKYy cuTyauum W npegnaratb nnaH eé
N3MEHEHUS;

OObACHATL  MPUYUHBI  OOCTUXKEHUS  (HEAOCTMKEHWUs!) pes3yrbTaToB
AeATenbHOCTU, AaBaTb OLEHKY NPUOOPETEHHOMY ONbITY;

BHOCUTb KOPPEKTMBbLI B AEATENbHOCTb (B TOM YMCIE B XO[ BbINOMHEHUS
du3nyeckoro uccnegoBaHust UMM NPOEKTa) Ha OCHOBE  HOBbIX
06CTOATENBLCTB, WM3MEHUBLUMXCS CUTyaLWUR, YCTAHOBIEHHbIX OLINOOK,
BO3HUKLLUX TPYAHOCTEN;

OLEeHMBaTb COOTBETCTBME pe3yrnbTaTa Lenv 1 yCNoBUsIM;

CTaBUTb cebsi Ha MecTo Apyroro YerioBeka B Xxo4e crnopa Unu AMcKyccum
Ha Hay4HYO TeMY, NOHUMAaTb MOTMBbLI, HAMEPEHMS N NOTUKY APYroro;
Nnpu3HaBaTb CBOE NpaBO Ha OWWOKY Npu pelleHuMn pusmdeckmx 3apad
UNWN B YTBEPXKAEHMAX HA Hay4YHble TEMbI U TaKOe e NpaBo APYroro.

NMPEOMETHbDIE PE3YJIbTATDI

K koHuy ofyyeHuss B 7 Knacce npeameTHble pesynbTaTtbl Ha 06a3oBOM
YPOBHE [OSMKHbI OTpaXaTb ChOPMMPOBAHHOCTL Y 00YyYatoLWNXCst YMEHWIA:

Mcnomnb3oBaTb  MNOHATUNA:  (PUBNYECKNE U XUMUYECKMe  SBNEeHus,
HabngeHne, aKCNnepuMeHT, MoAenb, rmnoTesa, eavHUUbl OU3NYECKUX
BENWUYUMH, aTOM, MOfieKyna, arperaTtHble COCTOsIHUA BellecTBa (TBEpAoe,
Xungkoe, rasoobpasHoe), MexaHuveckoe OBWMXKEHue (paBHOMEPHOE,
HepaBHOMeEpPHOEe, MPAMOSIMHENHOE), TPAEeKTopusi, paBHOLENCTBYIOLLANA
cvna, gedopmaums  (ynpyras, nnactudeckas),  HeBeCOMOCTb,
coobLatoLmecs cocyabl;

pasnuyatb aBneHus  (Oudpdpysns, TennoBoe  OBUXEHWe  YacTuu
BElLLleCTBa, paBHOMEPHOE [OBWXEHUe, HepaBHOMEPHOE [OBWXEHWUe,
WHepuus, B3auMogencTBMe Ten, paBHOBecMe TBEPAbIX Ten C
3aKpennéHHoM OCbi BpalleHusi, nepefaya AasfieHuss TBEPLbIMU
Tenamu, XuagkoctaMuM W rasamum, atmocdepHoe AaBneHuve, nraBaHue
Ten, TnpeBpalleHnUss MexaHU4YeCKOW 3Heprmn) Mo  OrfuUCaHUK  UX



XapaKkTepHbIX CBOUCTB XU Ha OCHOBE OMbITOB, JEMOHCTPUPYIOLWMX AaHHOEe
dunsmnyeckoe ABneHune;

pacrno3HaBaTb MNPOSBrEHNe W3YYEeHHbIX (U3NYECKUX SABMEHUN B
OoKpyXawLiem mupe, B TOM 4ucne usndeckue dBrneHus B npupoae:
npuMepbl OABWKEHUS C PasfnUYHbIMU CKOPOCTSMU B XXMBOW U HEXMBOM
npupoae, AEUCTBUE CuUIbl TPEHUS B NPUPOAE WU TeXHUKe, BNUSHUE
aTMOC(EepHOro JaBrieHUst Ha XMBOW OpraHn3m, nnasaHue pbld, pblyaru B
Tene 4enoseka, Npu 3TOM MEepPeBOAMTb MNPaKTUYECKyl 3ajady B
y4yeObHyto, BblOEeNATb CyLleCTBEHHble CBOWCTBaA (Mpu3Haku) hU3ndecknx
ABNEHUN;

onucblBaTb U3yYeHHble CBOWCTBA Ten W usndeckme sBreHus,
ncnomnb3dys usnyeckme BenuuuMHbl  (Macca, O06BLEM, NNOTHOCTb
BeLLleCTBa, BpeMs, NMyTb, CKOPOCTb, CPEOHSAS CKOPOCTb, Curia ynpyrocTu,
cvna TSXeCcTu, BeC Tena, cuna TpeHus, AasneHue (TBEpPAOro Tena,
XWOKOCTW, rasa), BbITankuMBawoLwas cuna, MexaHudeckass paboTa,
MOLLHOCTb, MJIeY40 CWUIMlbl, MOMEHT CUIlbl, KO3I(PPULUMEHT MNOME3HOro
OENCTBUS MEXaAHM3MOB, KUHETUYECKAs M NOoTeHUnanbHas aHeprug), npu
OonucaHuM npaBuUfibHO TpakToBaTb (PU3NYECKUM CMbICIT UCNOSMb3yeMbIX
BEMNUYMH, NX 0003HAYEeHUS U eaNHULBI (PU3NYECKNX BESTUYUH, HaXxoauTb
dopMynbl, CBA3bIBaOLWME LAHHYH (PU3NYECKYIO BENUYMHY C OPYrMMU
BENMYMHAMKN, CTPOUTb rPaPuKn N3yYeHHbIX 3aBUCUMOCTEN (PUBNYECKUX
BENNYMH;

XapakTepusoBaTb CBOWCTBa Tesl, puM3nYecKkne SABMEHUA N NpPOLEecChl,
NCNonb3ys nNpaBuna CroXeHust cun (BAONb O4HOW NPAMON), 3akoH [Myka,
3akoH [lackans, 3akoH Apxumena, npaBuI0 paBHOBECUA pblyara
(bnoka), «30M0TOE MpPaBUAO»  MEXaHWKW, 3aKOH  COXpPaHEeHud
MEXaHMUYeCKOW 3Hepruu, npu 3TOM AaBaTb CIIOBECHYI (POPMYIIMPOBKY
3aKoHa 1 3anucbiBaTb €ro MaTeMaTUyYeCcKoe BblpaXKeHue;

00BbACHATL PU3NYEecKne ABMneHUd, Npoueccbl M CBOWCTBA Temn, B TOM
4yucne n B KOHTEKCTE CUTyauui NMPakTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BbISIBNATb NPUYNHHO-CNEACTBEHHbIE CBA3U, CTPOUTb OOBbACHEHNE n3 1-2
NOrMYecKkux LaroB ¢ onopon Ha 1—2 M3yyeHHbIX CBOMCTBA (PU3NYECKUX
ABMEHNN, PU3NYECKNX 3aKOHA UITU 3aKOHOMEPHOCTMU;

pewaTtb pacyeTHble 3agayM B 1-2 [EeNcTBUS, UCMNOSb3YS 3aKOoHbl W
dopmynbl, cBA3bIBaOWME PU3NYECKMe BENMYMHBI: Ha OCHOBE aHanusa
yCrnoBuA  3afjadn  3anucbiBaTb  KpaTkoe ycnosue, MNOLCTaBliATb
domsnyeckne BenUYMHbI B QOPMYISibl MU NPOBOAUTL PACYE€Thl, HAXOAUTb
crpaBoYHble [aHHble, HeobxoauMble AN pelleHus 3adad, OueHuBaTb
peanucTUYHOCTb MOMMYyYEHHOM (PU3NYECKON BESTNYNHBI,

pacrno3HaBaTb MpobriemMbl, KOTOpble MOXHO pewnTb Mpu  MOMOLLM
dusmyecknx MeTonoB, B ONUCAHUM  UCCReOOoBaHUSA  BblOeNATb
nposepsiemoe npeanosioxXeHue (rmnoTtesy), pasnu4yaTb n
WHTEPNpPeTUpoBaTb MOSTYYEHHbIN pe3yrnbTaT, HaxoauTb owunbkn B xoae
onbITa, AenaTtb BbIBOAbI MO €ro pesynbrtaTam;

npoBOAMTb ONbITbl MO  HABMAEHUIO (OU3BNYECKUX SIBEHUA UMK
dunanyecknx CBOWCTB Ten: dopmynupoBsaTb nposepsemMble



NpeanosioXXeHus, cobupatb YCTaHOBKY n3 npeasioXXeHHoro
obopyaoBaHUsA, 3anncbiBaTb X0 onbiTa 1 opMynuMpoBaThb BbIBOAbI;
BbIMOSHATb NPSIMble U3MEPEHUs PacCTOSHUSA, BpPeMeHU, MaccChbl Tena,
06béMa, cunbl M TemnepaTypbl C WCMNOMb30BAHWEM aHasoroBbiX W
UndpoBbIX NPUGOPOB, 3anucbiBaTb MOKasaHust NpMbopoB C Y4YETOM
3agaHHOM abConTHOM NOrPeLLUHOCTU N3MEPEHUN;

NpPoOBOAUTbL UCCedoBaHME 3aBUCUMOCTU O4HOW OM3NYECKOWN BESTUYUHBI
OT OPYron C UCMOMb30BaHUEM MPSMbIX U3MEPEHU (3aBUCUMOCTU MNyTU
paBHOMEPHO ABMXYLLErocs Ttena OT BPEMEHW OBWXEeHWUs Tena, CUnbl
TPEHUS CKOMbXEHNA OT Beca Tena, KadectBa o6paboTkM NOBEpPXHOCTEN
Ten U He3aBUCMMOCTM CUMbl TPEHUS OT NoLaan CONPUKOCHOBEHUS Ten,
Cunbl YNPYrocTn OT YASNMMHEHUS NPYXWHbI, BblTankMBawwen cunbl OT
oObEéma MOrpyXEHHOM YacTu Tena WU OT MNNOTHOCTM >KMUAOKOCTU, eé
HEe3aBMCUMOCTW OT NSIOTHOCTK Tena, OT rNyOuHbI, Ha KOTOPYIO NOTPYXXEHO
Teno, ycrnoBui nnasaHus Ten, YCNoBUn paBHOBECUA pbldara n 6nokoB),
yyacTBOBaTb B MfaHUpoBaHUM Yy4ebHOro uccrnegoBaHus, cobupaTb
YCTAHOBKY W BbINOSIHATb U3MEPEHUsi, criegys npeanoXeHHOMY MraHy,
dukcupoBaTb pesynbTaTbl MNOSlYYEHHOM 3aBUCUMOCTU  (PU3NYECKNX
BENUYMH B BUAE MPEeanoXeHHbIX Tabnuy n rpadukoB, genaTb BbIBOAbI
no pesyrnbTaTam UccrneaoBaHus;

NPOBOANTL KOCBEHHbIE WU3MEpPEeHUsT PUNYECKUX BESIMYUH (MOTHOCTb
BELLEeCTBA XWOKOCTM W TBEPAOro Tena, cuna TPEeHUs CKOMbXEeHWus,
OaBreHne BO3dyxa, BblTankuBawwas cunia, Aencteyowas Ha
NOrPY>XEHHOE B XXMAKOCTb Teno, KoIPUUMEHT MNOfe3Horo OencTBus
MPOCTbIX MEXaHU3MOB), creays npeanoXeHHON WHCTPYKUMW: npu
BbIMOSTHEHUN N3MEPEHU coBMpaTb SKCMEPUMEHTArbHYKO YCTaHOBKY W
BblYNCMATb 3HAYEHNE NCKOMOW BEMNYMHDI;

cobniogatb nNpaBuna TexHUKM 6GesonacHoctTm npu  pabote C
nabopaTtopHbIM 060pya0BaAHUNEM;

yKasblBaTb MPUHLMMbI OENCTBUS NPUOOPOB N TEXHUYECKUX YCTPOWUCTB:
BECbl, TEpMOMETP, ANHaAMOMETpP, coobuialrumecs cocyabl, bapomeTp,
pblyar, NOABWXHbINA U HEMNOABWXHbIA 60K, HAKNOHHAA NAOCKOCTh;
XapakTepmM3oBaTb MPUMHUMMbI  OENUCTBUS  U3YYEHHbIX NpubopoB U
TEXHUYECKMUX YCTPOWCTB C OMOPOM Ha MX onucaHua (B TOM u4uchne:
NOAWWMHMKK, YCTPOMCTBO BOAOMNPOBOAA, rMAPaBANYECKMA  Mpecc,
MaHOMETpP, BbICOTOMEP, MNOPLUHEBOM HACOC, apeoMmeTp), MCNosib3y4d
3HaHMA O CBOMCTBAX (PM3MNYECKMX ABNEHUN N HeobXoanMble on3ndeckune
3aKOHbI 1 3aKOHOMEPHOCTMU;

npuBOANTL  NpUMepbl  (HaxoguTb  MHoOpMauui O  npuMmepax)
NPaKTUYECKOro MCMNosib30BaHNA (OU3NYECKMX 3HAHWA B MNOBCEOHEBHOW
Xn3HKn ans obecnevyeHna 6esonacHOCTU Npu obpalleHun ¢ npubopamm un
TEXHUYECKMMWN YCTPOMCTBaAMMK, COXpPaHEHUs 340pOBbsA U cobntogeHus
HOPM 3KOMOrMYECKOro NoBeAEHUS B OKpYXatoLLen cpeae;

OCyWecTBNATb OTOGOP WCTOYHMKOB WHpopmaumm B WHTepHeTe B
COOTBETCTBMM C 3aaHHbIM MOMCKOBbIM 3anpocoOM, Ha OCHOBE
MMEKLMXCA 3HaHUA W MYTEM CpPaBHEHUS pPasfnyHbIX WUCTOYHUKOB
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BblAENATb WHGOPMaUUo, KOTopasi SABMSETCA MNPOTUBOPEYMBON UNU
MOXeT ObITb HEAOCTOBEPHON;

NCNonNb30BaThb MPU BbIMNOMIHEHMM YYEBHbIX 3a4aHUn HAayYHO-NONYNSAPHYHO
nuTepaTtypy U3NYECKOro COAEPXaHWUHA, CnpaBOYHble MaTepuansl,
pecypcbl ceTu WHTepHeT, BnageTb MNpPUEMaAMM KOHCMEKTUPOBAHUSA
TekcTa, npeobpasoBaHna nHhpopmMmauum n3 ogHOM 3HAKOBOW CUCTEMbI B
APYryo;

co3gaBaTb COOCTBEHHbIE KpaTKME NMUCbMEHHbIE N YCTHbIE COObLEeHNs Ha
OCHOBE 2—3 NCTOYHMKOB MHpOopMaLMn PU3NYECKOro CogepXaHus, B TOM
yucne nyb6nu4HO genaTtb KpaTkne cooblleHnsa O pesynbTaTtax NPOoeKToB
UnM ydebHbIX unccnegoBaHUM, nNpuM 3TOM [PAMOTHO WCMONb30BaTb
M3YYEHHbLIM TMOHATUMHBIN annapat Kypca «¢uU3nkKu, COoNpoBOXaAaTb
BbICTYNMEHNE Npe3eHTaumneN;

Npu BbINOSTHEHUN Yy4YeOHbIX NPOEKTOB M MUCCNeLoBaHW pacnpenendtb
0b6s3aHHOCTN B rpyrnne B COOTBETCTBUM C MOCTaBIEHHbIMU 3ajadvamu,
cneguTb 3a BbINOSIHEHWMEM nNfaHa AEeWCTBUW, afeKBaTHO OLEeHuBaTb
cobCTBEHHbIN  BKMNag B  A€ATENbHOCTb  FPYNnbl, BbiCTpauBaTb
KOMMYHUKaTUBHOE B3aUMOAENCTBUE, YUNTbIBA MHEHME OKPYXXatoLLMX.
KOHUY obyyeHuss B 8 kmnacce npeameTHble pesyrnbTaTbl Ha 6a3oBoMm

YPOBHE [OJMKHbI OTpaXaTb ChOPMMPOBAHHOCTL Y 00YyYatoLWNXCst YMEHWIA:

ncnomnb3oBaTb MOHATMSA: Macca W pas3Mepbl MOSeKyn, TensnoBoe
OBWXEHWe aToOMOB W MOMEKys, arperaTHble COCTOSIHUS BeLlecTBa,
KpucTannmyeckme n amopdHble Tena, HacbIWeEHHbIA U HEHACbILEHHbIN
nap, BfaXXHOCTb BO3yxa, Temnepartypa, BHyTPEHHSS 3HEPIUA, TENSIOBOM
ABuraternb, afieMeHTapHbIN ANEKTPUYECKUIA 3apsa, dNeKTpuieckoe norne,
MPOBOAHWKA W OUINEKTPUKN, MNOCTOSIHHbIA  3MEKTPUYECKUN  TOK,
MarHuTHoe none;

pasnuyatb siBfeHus (TENoBOe paclunpeHne n cxaTtue, Tennonepenaya,
TENnoBoe  paBHOBECWE, CMayMBaHWe, KanunnsipHble  SBEHUS,
ncnapeHue, KOHAOEHcaLms, nnasneHve, KpucTtannmsauus
(oTBepaeBaHue), KuneHue, Tennonepegada  (TensonpoOBOOHOCTb,
KOHBEKLUS, U3NyYeHNe), anekTpusaunsa Ten, B3aMmMo4encTeme 3apsaos,
OENCTBUSA SNEKTPUYECKOro Toka, KOPOTKOE 3aMblkaHue, B3aMMoaencTame
MarHMToB, AEWCTBME MarHUTHOrO MOfsA Ha TMPOBOAHMK C  TOKOM,
9NEKTPOMArHMTHasa MHAYKUMS) MO OMMUCAHUIO MX XapaKTePHbIX CBOWCTB U
Ha OCHOBE OMNbITOB, AEMOHCTPUPYIOLLUX AaHHOE (hrnsnyeckoe siBfeHue;
pacrno3HaBaTb MNPOSIBIEHNE U3YYEHHbIX (U3BNYECKMX SBMEHUA B
OoKpyXatLlem mMupe, B TOM 4ucrie usmyeckme €BreHns B npupoge:
NOBEPXHOCTHOE HAaTSXKEHWE U KanunnsapHble SBNeHust B npupoae,
Kpuctannbel B npupoge, uanydeHne ConHua, 3amep3aHuMe BOLOEMOB,
Mopckue 6pu3bl, o0OpasoBaHMe poCbl, TyMaHa, WHes, CHera,
aNeKkTpuyeckne sBneHnss B aTMocepe, IMEeKTPUYECTBO  KMBbIX
OpraHnsmMoB, MarHutHoe nofsie 3emnn, Apend NosiCcoB, pPoSib
MarHUTHOro nonga Ans XM3HW Ha 3emne, NonsipHoe cusiHue, Npu 3TOM
nepeBoOANTb  MpPakKTUYecKyio  3agady B yvyebHyio, BblaensTb
CyWeCTBEHHble CBOMCTBA (NPU3HaKM) U3NYECKNX SBIEHUNR;



onucbiBaTb M3yYeHHble CBOWCTBA Ten W (usndeckne sBreHus,
ncnonb3ysa puanyeckne BenuunHbl (Temnepartypa, BHYTPEHHAS SHeprus,
KONN4eCcTBO TEeNnnoThbl, yAenbHasi TENNOEMKOCTb BellecTBa, yAeribHas
TennoTa nnaeBneHund, yaenbHasa TennoTta napoobpasoBaHus, yaernbHas
TennoTta cropaHus Tonnuea, KO3MPMUUMEHT MNOMEe3HOro LencTBUS
TEnnoBown MaLLUMVHbl, OTHOCUTEenNbHas BNa)XHOCTb BO3yXa,
SNEeKTpUYeCcKnn 3apsd, cuna TokKa, JfeKTpUYeckoe HanpsiKkeHue,
COMpOTMBIIEHME MPOBOAHWKA, YyOenbHOe COMpPOTUBIIEHNE BeLLECTBa,
paboTa U MOLLHOCTb 3NEKTPUYECKOro TOKa), MpU OMMCaHUN NpaBUSIbHO
TpakToBaTh (PU3NYECKUIA CMbICIT UCMONb3yeMbIX BENIMYUH, 0603HaYeHUs
N eanHNLbl (PU3NYECKUX BEMNUYMH, HaxoauTb POPMYyIbl, CBA3bIBAKOLLNE
OAHHYI0  (OU3MYECKY0 BENUYMHY C OpYrMMn  BeNUYMHamu, CTPOUTb
rpadouKn n3yyYeHHbIX 3aBUCUMOCTEN PU3NYECKNX BENUNYMH;
XapakTepusoBaTb CBOWCTBa Tesl, oM3nyeckne SBMEHUA N NpoLecchl,
MCNOJSIb3ysi OCHOBHbIE MOMOXEHUS MOJSIEKYNAPHO-KUHETUYECKON Teopumn
CTPOEHMUs BeLecTBa, NPpMHUMN cyneprno3mumn nonen (Ha ka4eCcTBEHHOM
YPOBHE), 3aKOH COXpaHeHus 3apsga, 3akoH Oma gns yyacTtka uenwm,
3akoH [koyna—JleHua, 3aKOH COXpaHEeHUs SHepruu, Npu 3TOM faBaTb
CMNOBECHY0 (POPMYNMPOBKY 3aKOHa U 3anucbiBaTb €ro MatemaTndeckoe
BblpaXXeHue;

00BbACHATL PU3NYecKne npoueccbl U CBOMCTBA Tesl, B TOM 4Yucre U B
KOHTEKCTe cuTyauuin NpakTMKOOPUEHTUPOBAHHOIO Xapakrepa: BbIiBNATb
NPUYMHHOCNEACTBEHHbIE  CBA3W, CTPOUTb OObsCHeHne un3 1-2
NOrnYecKkux LaroB ¢ onopon Ha 1—2 M3yyeHHbIX CBOMCTBA (PU3NYECKUX
ABMEHNN, PU3NYECKNX 3aKOHOB NN 3aKOHOMEPHOCTEMN;

pewaTb pacyé€THble 3adaun B 2—3 OEUCTBUHA, MUCMNOSIb3Ys 3aKOHbl WU
dopmyrnbl, cBA3bIBaOWME PU3NYECKME BESNMYMHBI: Ha OCHOBE aHanusa
yCroBUS 3aJayun 3anucbiBaTb KpaTKoe YCNoBWe, BbISBMATb HEJOCTaTOK
OaHHbIX ONS  peleHus 3adadvn, BblbupaTb 3akoHbl M bopMyribl,
HeoOxoguMmble Ons €€ pelleHusi, NPOBOAUTb pacyeéTbl U CpaBHUBATL
nosly4eHHoe 3HayeHue (pu3ndYeckom BeNUYNHbI C N3BECTHLIMU AAHHBIMMU;
pacrno3HaBaTb npobriembl, KOTOpble MOXHO pewnTb Mpu  MOMOLLM
duanyecknx MeToaoB, UCMONb3ys ONUcaHue UCCreaoBaHUA, BblOenaTb
npoBepsieMoe npeanosfioXXeHne, OueHWBaTb MpPaBUibHOCTL MNopsaaka
npoBefeHNa UccrneaoBaHus, genaTtb BbIBOAbI;

npoBOAMTb ONbITbl MO  HaBMAEHUI0  (OU3BNYECKUX SBMAEHUN  UNn
dU3MYeCcKNx CBOWCTB Ten (KanunnsipHble SBMIEHUS, 3aBUCUMOCTb
AaBrneHnsa Bo3gyxa oT ero o6béma, TemnepaTypbl, CKOPOCTU npoLecca
OCTbIBAHUA W HarpeBaHUs MNpu M3Ny4YeHUM OT LUBeTa WU3NyyaroLlen
(mornowjatoen) NOBEPXHOCTU, CKOPOCTb  MUCNapeHuss BOAbl  OT
TemnepaTypbl XUOKOCTU N Niowaan e€ noBepxHOCTH, AfeKTpmusaums Ten
W B3aMMOOENCTBUE  IMNEeKTPUYEeCKUX  3apsgdoB,  B3aMMOOeuncTBue
NMOCTOSIHHbIX MarHUTOB, BU3yanu3auusi MarHUTHbIX MOMEen MOCTOSHHbIX
MarHuToB, AENCTBMUS MAarHUTHOrO MO Ha MPOBOAHUK C TOKOM, CBOMCTBA
afieKTpoMarHuTa, CBOWCTBa 3rekTpoaBuratens rMOCTOSAHHOrO ToKa):
dhopmynupoBaTb NpoBepsieMble NPeanonoXeHnsa, cobmpaTtb YCTaHOBKY



M3 npegnoXeHHOro obopyaoBaHUA, ONUCbIBaTb XO4 OnbiTa M
dopmynupoBaTb BblBOAbI;

BbIMOMHATL  MpPsIMble  U3MEepeHUss  TemnepaTtypbl, OTHOCUTESbHOW
BNa)XXHOCTW BO34dyXa, CWUSbl TOKa, HaNpsXXeHUs C MCNofb30BaHWEM
aHarnoroBbIX NPMOOPOB M AATYMKOB (PUINYECKMX BEMUYMH, CPaBHMBATb
pe3ynbTaTbl U3AMEPEHUI C YY4ETOM 3a4aHHON abCONOTHON NOrPELLHOCTY;
NpPOBOAUTbL UCCNedoBaHME 3aBUCUMOCTU OOHOW (PU3MYECKON BENUYMHDBI
OT [Jpyrol C WCNOSfb30BaHNEM MPSAMbIX W3MEpPEeHUn (3aBUCUMOCTb
COMPOTMBIIEHUS MPOBOAHMKA OT €ro AfvHbl, Mfowaan nonepeyHoro
ceyeHs U yaenbHOro CONpOTMBIIEHUS BellecTBa MPOBOAHUKA, CUIbI
TOKa, uaywero 4yepes3 MNPOBOAHWK, OT HaMpsXKXeHUsT Ha MNPOBOAHUKE,
nccnegoBaHue MocrnefoBaTenbHOrO0 W napannenbHOro CoeAnHEHW
NPOBOAHMKOB): MMaHMpoBaTb WUccregoBaHune, cobupaTb YCTaHOBKY W
BbIMOMHATb U3MEpPEHUsI, cneaysa nNpeasiokeHHoOMy nnaHy, OMKCMpoBaTb
pe3ynbTaTbl MOMYyYEHHON 3aBMCUMOCTW B Buae Tabnuy u rpadukos,
AenaTb BblBOAbI NO pe3ynbTaTtaMm uccnenoBaHus;

NPOBOANTL KOCBEHHbIE M3MEPEHUA (U3MYECKUX BENUYUH (yaenbHada
TENNOEMKOCTb BeLllecTBa, COMpPOTUBIIEHNE NPOBOAHMKA, pabota wu
MOLLHOCTb 3JIEKTPUYECKOro TOKa): MnaHMpoBaTb U3MepeHusi, cobupaTb
9KCNEepUMEHTAarbHY YCTAHOBKY, criefysl NpeasioKeHHOW UHCTPYKUMN, U
BblYNCNATb 3HAYEHNEe BENUYNHDI;

cobniogatb nNpaBuna TexXHUKM 6GesonacHoCTM npu  pabote C
nabopatopHbIM 060pyaOBaAHNEM;

XapakTepusoBaTb MNPUHUMMAbI  OEWCTBUSA  M3YYEHHbIX NpuUBopoB U
TEXHUYECKMX YCTPOWMCTB C OMOPOM Ha WX OnucaHus (B TOM 4uUche:
cucTemMa OTOMneHnss 4OMOB, TMrpoMeTp, naposasi TypbuHa, amnepmeTp,
BOMNbTMETP, CYETUMK INEKTPUYECKOW IHEepPruun, 3MeKTpooCcBeTUTESbHbIE
npuodopel, HarpeBaTernbHble anekTponpnbopsl (Nnpumepsbl),
SNeKTpuveckne npeaoxpaHUTenn, I3NeKTPOMarHuT, 3rnekTpoaBuraTenb
MOCTOSIHHOIO TOKa), WCMNOMb3ys 3HaHWA O CBOWCTBax OU3NYECKMX
ABMEHNN N HeobxoanMble (pusnyeckmne 3aKOHOMEPHOCTN;

pacrno3HaBaTb MNPOCTble TEXHUYEeCKMe YCTPOMUCTBa U U3MepuUTerbHble
npubopbl NO CXxemMaM WU CXeMaTU4HbIM pPUCYHKaM  (XKMOKOCTHbIN
TEpMOMETP, TEPMOC, NCUXPOMETP, FMrpoMeTp, ABUraTeflb BHYTPEHHEro
CropaHusi, 3NeKTPOCKON, peocTaT), COCTaBNATb CXEMbl 3NEKTPUYECKMX
uenen C nocnegosaTenbHbIM WM nNapannenbHbiM  cOegUHEHNEM
9IEMEHTOB, pasnunyas YyCrOBHbIE 0003HaveHus 91IEMEHTOB
3IEKTPUYECKUX Lenen;

npuBOANTL  NpUMepbl  (HaxoauTb  MHGOPMaUui O  npumepax)
NPakTU4YECKOro UCMNONb30BaHUA (PU3NYECKUX 3HAHUW B NOBCEOHEBHOM
Xn3HKn ans obecnevyeHna 6esonacHOCTU Npu obpalleHun ¢ npubopamm um
TEXHUYECKMMWN YCTPOMCTBaAMM, COXpPaHEHMs 300pOoBbs U cobniogeHus
HOPM 3KOMOrMYECKOro NoBeAeHUs B OKpYyXatoLLen cpeae;

OCYLLEeCTBMATL MOUCK WHopMauMM PU3NYECKOro COAepXKaHus B
MHTepHeTe, Ha OCHOBE WMEKLWMXCA 3HaAHMW WU NYTEM CpPaBHEHUS
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AOMOSNHUTESNbHbLIX  MCTOYHUKOB  BbIAENATb  UMHGOPMaUM, KOTopas
ABMSETCSA NPOTMBOPEYMBON UITN MOXKET BbITb HEAOCTOBEPHOWM;
NCNoNb30BaThb MPU BbIMNOMIHEHMM YYEBHbIX 3a4aHn HAayYHO-NONYNSAPHYIO
nuTepaTtypy U3NYECKOro COAEPXaHWUHA, CnpaBoOYHble MaTepuansl,
pecypcbl ceTun WHTepHeT, BnageTb MNpPUEMaAMM KOHCMEKTUPOBAHUSA
TekcTa, npeobpasoBaHna nHpopmauum M3 O4HOW 3HAKOBOW CUCTEMbI B
APYryo;

co3faBaTb COOCTBEHHbIE MUCbMEHHbIE M KpaTKUe YCTHble COOOLLeHus,
obobwan wuHpopMauutlo N3 HECKONbKUX WCTOYHUKOB (OM3NYECKOrO
cogepxaHusi, B TOM uucne nybnmyHO npeacrtaBnATb pesynbraTthl
NPOEKTHOW U nccregoBaTenbCKon AeATENbHOCTU, NP 3TOM rPaMOTHO
MCNoSb30BaTb M3YYeHHbIN TMOHATUMHBIM  annapaT Kypca (U3unKu,
CONpOBOXAaTb BbICTYMIEHME Npe3eHTaunen;

Npu BbINOSIHEHMN Y4YEOBHbIX MNPOEKTOB W UCCrenoBaHUM (OU3NYECKUX
npoueccoB pacnpefensatb 0683aHHOCTM B rpynne B COOTBETCTBUM C
NocTaBfIEHHbIMW 3aJa4YamMun, CreauTb 3a BbIMOSIHEHMEM MNflaHa AeNCTBUN
N KOPPEKTMpOBaTb €ro, agekBaTHO OueHMBaTb COOCTBEHHbLIN BKNag B
AeATenbHOCTb rpynnol, BbICTpamBaTb KOMMYHUKaTUBHOE
B3aMMOAeNCTBUE, NPOSBAASA rOTOBHOCTb pa3peluaTb KOHGMUKTI.

KOHUY obyyeHuss B 9 Knacce npeameTHble pes3ynbTaTbl Ha 6a3oBoMm

YPOBHE [OSMKHbI OTpaXaTb ChOPMMPOBAHHOCTL Y 00YyYaoLWNXCSt YMEHWIA:

ncnonb3oBaTb MOHATUS: cCUCTEMa OTCYETa, MaTepuarnbHasi TOuKa,
TpaekTopusi, OTHOCUTENbHOCTb MEXaHNYECKOro ABUXEHUS, AedopmMaums
(ynpyrasi, nnactuyeckasi), TpeHue, LLEHTPOCTPEMUTENBHOE YCKOpeHue,
HEBECOMOCTb W Meperpysku, LLEHTP TsKeCTU, abcontoTHO TBEpPAOE TENO,
LEHTP TSHKeCTU TBEpOoro Tena, paBHOBecUe, MexaHudeckme konebaHus
N BOMHbI, 3BYK, MH(PA3BYK M YNbTPasByK, 3MEKTPOMarHUTHbIE BOSHbI,
lKana  3neKTPOMarHUTHbIX ~ BOSIH,  CBeT,  OnusopykocTtb
[anbHO30PKOCTb, CMNEKTPbI UCMyCKaHWUsA M MornoweHus, ansdga, beta- u
raMma-usnydeHusi, U3oTonbl, SAepHas SHEPreTuka;

pasnuyaTtb SBMeHnss (paBHOMEPHOE U HepaBHOMEPHOE NPSMOSIMHENHOEe
[OBWXEHME, PaBHOYCKOPEHHOE MPSIMOSIMHENHOe AOBWXeHue, cBoboaHoe
nageHne  Ten,  paBHOMEPHOE  [OBWXEHME MO OKPYXXHOCTH,
B3aUMOAEWNCTBME Tefl, peakTUBHOE [BWXeHue, konebatenbHoe
OBWXKEHME (3aTyxalolme W BbIHYXOEHHble KonebaHus), pe3oHaHc,
BOJTHOBOE ABWXEHNE, oTpaxeHune 3BYKa, NPSAMOSNIMHEHOE
pacrnpocTpaHeHue, OTpaXeHne W npenomineHne CcBeTa, MOJIHOe
BHYTPEHHEEe OTpa)KeHuWe cBeTa, pasrioxeHue 6eroro cBeta B CNEKTp U
CNOXEHWe CchnekTpanbHbIX LIBETOB, OUCMNEPCUSt CBeTa, eCTeCTBEHHas
pPaaMoaKTMBHOCTb, BO3HUKHOBEHME JIMHENYATOro CnekTpa MU3rnyyeHus) no
OMMCaHMIO UX XapaKTepHbIX CBOWCTB W Ha OCHOBE OfbITOB,
[EMOHCTPUPYIOLLMX AaHHOE (PU3NYECKOE SIBIIEHME;

pacrno3HaBaTb MNPOSIBNEHNE U3YYEHHbIX (PU3NYECKUX SBMEHUA B
oKpyXawlem mupe (B TOM uucrne usmdeckme SIBMEHUS B Npupoae:
NpunuBbl W OTNMBLI, AOBWXeHWe nnaHeT ConHeYHoON CcucTeMmsl,
peakTUBHOE [OBWXEHME XKMBbIX OPraHM3MOB, BOCMPUSATME 3BYKOB



XWBOTHbIMW, 3eMSeTpPsCeHne, CeucMUYecKkne BOJSHbI, LyHaMu, 9Xo,
uBeTa Ter, onTu4eckne ABNeHnsa B npupoge, duonornyeckoe OencTeme
BUOMMOrO,  yNbTpaduoNeToBOr0 U  PEHTFeHOBCKOTO  U3MyYeHun,
€CTECTBEHHbIN pagnoaKTUBHBIN doOH, KOCMUYeckmne nyyn,
paguvoOaKTUBHOE  U3flydeHWe  MNPUPOAHbIX  MUHeparioB, [Oeucteue
paguoakTUBHbBIX UM3MyYEeHWA Ha OpraHM3M 4erioBeka), MNpu  9TOM
nepeBoOANTb  MNpPaKTUYecKyto  3agady B y4vyebHyio,  BblaensaTb
CYyLLLeCTBEHHbIE CBONCTBA (MPU3HaKn) PU3N4EeCKNX SBNeHun;

onucbiBaTb U3yYeHHble CBOWCTBA Ten W usndeckme sBreHus,
Ncnosnb3ys uandeckue BeNUYUHbI (CpeaHAs U MrHOBEHHasi CKOPOCTb
Tena npuv HepaBHOMEPHOM [OBWXEHUU, YCKOPEeHUe, nepemMeLleHve, nyTb,
yrnoBasi CKOpPOCTb, CuUria TPEeHWUd, cura Yynpyroctu, cuna TaAXecCTw,
yCKOpeHne cBOOOAHOrO MNafdeHwud, BeC Tena, MMMynbC Tena, UMMynbc
Cunbl, MexaHuyeckas paboTa M MOLLHOCTb, MOTEHUuarbHas 3Heprus
Tena, NOAHATOro Hag MOBEPXHOCTbIO 3eMIiM, NoTeHuuanbHas 3Heprus
CKaToOW MpPYXWHbI, KMHETMYeCcKas 3Heprusi, nosiHag MexaHuyeckas
9Heprug, nepuog n yactota KonebaHui, AvHa BOSHbI, FPOMKOCTb 3BYKa
N BbICOTa TOHA, CKOPOCTb CBETA, NoKasaTtenb NpefioMneHns cpeapl), npu
OonucaHuM MpaBUSIbHO TPaKTOBaTb (PU3NYECKMMA CMbICIT UCMONb3yeMbIX
BENWUYMH, 0DO3HAYEeHUs U euHUUbl (PU3NYECKUX BESIUYMH, HaxXOoA4UTb
dopmynbl, cBA3bIBAKOLWME AAHHYKO (PU3MYECKYID BENUYUMHY C OpYruMun
BESIMYNHAMU, CTPOUTb rpaduKkm U3yYeHHbIX 3aBUCMMOCTEN (PU3NYECKNX
BESTNYMH;

XapakTepusoBaTb CBOWCTBaA Tesl, (oM3n4eckue SBIIEHUA U MNpOoLEeCcChl,
MCMONb3ys 3aKOH COXPaHEHUA SHEPruu, 3aKOH BCEMUPHOIrO TArOTEHWS,
APUHUMN  CYyneprno3vumm Ccur, MpuHUMN OTHOCUTENbHOCTU [anunes,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUA UMMYJSbCa, 3aKOHbl OTPaXXeHUA U
nperioMrieHNa cBeTa, 3aKOHbl COXPaHEeHUs 3apsgoBOro M MacCcoOBOrO
yncen nNpu  AOEpHbIX peakuusix, MNpu 9TOM [daBaTb CIIOBECHYHO
dopMyNUPOBKY 3aKOHa U 3anncbiBaTb €ro MaTeMaTUyYecKoe BbipaKeHue;
00BbACHATL hU3nYeckne npoLeccbl U CBOMCTBA Tesl, B TOM 4Yucre U B
KOHTEKCTe cuTyauuin NpakTMKOOPUEHTUPOBAHHOIO Xapakrepa: BbIABNATb
NPUYNHHO-CNEACTBEHHbIE  CBA3W, CTPOUTb OObsICHEHMe un3 2-3
NOrMYecKMx LaroB C ONopon Ha 2—3 U3y4YyeHHbIX CBOMCTBA PU3NYECKNX
SABMNEeHUN, PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEN;

pewaTtb pacyéTHble 3agadn (onuparwmecs Ha cuctemy wus 2-3
ypaBHEHUN), UCMONb3ys  3aKOHbl M OPMYynbl, CBA3blBalOLINE
du3myeckne BenUYMHbI: Ha OCHOBE aHanusa YCroBus  3agayu
3anucbiBaTb  KpaTKoe  yCroBue, BbISBMAATbL  HegocTawuwme  Unu
N30bITOYHbIE OaHHble, BblIOUpaTb 3aKOHbl U opMynbl, Heobxoanmble
ONS  peweHusi, NPoBOAUTb pPacyéTbl U OLEHUBaTb peariMCTUYHOCTb
NOJSTy4EeHHOro 3Ha4YeHUs (PU3NYECKON BENMNYNHBI;

pacno3HaBaTb MNpPoOBMEeMbl, KOTOpble MOXHO pewnTb MNpu MOMOLLN
dun3myecknx MeTonoB, UCMONb3yA ONUCaHWEe UCCrefoBaHus, BblAENATb
npoBepsieMoe NpeanosioxXeHne, OueHMBaTb MNpPaBUITIbHOCTL Mopsiaka



npoBedeHNa uUccreaoBaHWs, AenaTtb BblBOAbl, MHTEPNpeTMpoBaThb
pes3ynbTaTbl HABOAEHNA N ONbITOB;

NPOBOAUTL OMbITbl MO HabnwAeHUI  PU3NYECKNX SABRAEHUA  Unu
n3nYeCcKnx CBOMUCTB Ten (M3y4YeHne BTOPOro 3akoHa HbloTOHa, 3akoHa
COXPaHEHUsA 3JHeprun, 3aBMCMMOCTb nepuoga konebaHum Mpy>KUHHOMO
MasiTHUKa OT MaccCbl rpy3a n XECTKOCTU NPYXWHbl U HE3AaBUCUMOCTb OT
aMnuTygbl  Marnblx KonebaHui, NpAMONMHENHOEe pacrnpoCcTpaHeHue
cBeTa, pasnoxeHne 6enoro ceBeTa B CNEKTp, W3yYeHWEe CBOWCTB
n3obpaxkeHns B NSIOCKOM 3epKarie u CBOMCTB M300paxeHna npegmeta B
cobuparoLlen nuH3e, HabnwogeHne ChMoLWHbIX U JIMHENYaTblX CMeKTPOoB
N3Ny4YeHNs): CaMOCTOATENbHO cobupaTb YCTAaHOBKY W3 W3ObITOYHOrO
Habopa obopyaoBaHWA, OnuCbiBaTb XO4 OMblTa W ero pesynbTaThl,
dopmynupoBaTb BbIBOAbI;

NPOBOANTb MPU HEOBXOOUMOCTU CEPUIO MPSMbIX UBMEPEHUI, onpeaensas
cpegHee 3HadeHue u3MepssieMon BeNnnYMHbl ((POKyCHOe paccTosHune
cobupatowien nuH3bl), O0B6OCHOBbLIBaTb BbIOOP cnocoba u3MepeHus
(n3mepuTensHoro npmbopa);

NpOBOANTb WCCreAOoBaHWE 3aBUCUMOCTEN (OU3NYECKMX BEMUYMH C
MCNOSIb30BaHNEM MPSAMbIX U3MEPEHUI (3aBUCMMOCTb NYTM OT BPEMEHM
NpY PaBHOYCKOPEHHOM [AOBWXeHUM 6e3 HavanbHOW CKOpPOCTW, nepuoga
konebaHUn MatemaTUyeckoro MasiTHMKa OT AfWHbI HUTWU, 3aBUCUMOCTH
yrna oTpaxeHusi cBeTa OT yrna nageHus 1 yrna npenomneHnsa oT yrna
nageHus): nraHMpoBaTb WCCrefoBaHWe, CaMOCTOATENbHO cobupaTb
YyCTaHOBKY, (pukcupoBaTb pesynbTaTbl MOSIYYEHHOW 3aBUCMMOCTU
dusnyecknx BennynH B BMae Tabnuy n rpadukos, genaTtb BbIBOAbI NO
pe3ynbTaTamM UccregoBaHus;

NPOBOANTL KOCBEHHblE W3MEpPEeHUs UNYECKNX BESNMYUH (CpeaHsas
CKOPOCTb M YCKOpPEeHue Tena npu pPaBHOYCKOPEHHOM ABWXKEHWUM,
ycKopeHne cBODOOAHOro nageHusl, XXECTKOCTb MPYXWHbI, KO3dUUNEHT
TPEHUSA CKOMbXEHUs, MexaHunyeckast pabota U MOLLHOCTb, 4acToTa U
nepuog KonebaHunM MaTtemaTU4eckoro u MPYXUHHOMO MasiTHUKOB,
onTnyeckaa cuna cobupatrowen §KUH3bl, PaguMoaKTUBHBIA  GOOH):
nnaHnMpoBaTb M3MepPeHUs, cobmpaTb IKCNEPUMEHTAmNbHY YCTAHOBKY W
BbIMOSHATbL U3MEPEHUS, crieayst NPeasIoXXEeHHOW UHCTPYKUNN, BbIYUCNATD
3HayYeHWe BeNUYUMHbI WM aHanuanpoBaTb MOMyYeHHble pe3ynbTaTbl C
Y4YETOM 3ajaHHOW NOrpeLHOCTU N3MEPEHNN;

cobniogatb nNpaBuna TexXHUKM BGesonacHocTm npu  pabote cC
nabopatopHbIM 060pyaOBaAHNEM;

pasnuyaTtb OCHOBHbIE TMPU3HAKNU WUIYYEHHbIX (U3NYECKUX MOOENen:
MaTepuanbHas Toyka, abconTHO TBEpPAOE Tero, TOYEYHbI UCTOYHUK
cBeTa, Nnyd, TOHKas nWH3a, nnaHeTapHas Moenb aTtoma, HyKNOHHas
MOZEeNb aTOMHOro s4pa;

XapakTepusoBaTb MPUHUWUMNbI  OEWUCTBUS  U3YYEHHbIX NpubopoB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX onucaHumsa (B TOM u4ucne:
CnMaoMeTp, OATYMKM MOMOXEHUS, PacCTOSIHUS U YCKOPEHUs, pakeTa,
9XO0NoT, OuYKKW, nepuckon, doToannapaTt, ONTUYEeCKue CBETOBOAbI,



CMeKTpocKon, AOo3MMETP, Kamepa BwunbcoHa), mncrnonb3yd 3HaHUA O
CBOMCTBax (PU3NYECKMX HABNEHMA U Heobxogumble duM3nyeckune
3aKOHOMEPHOCTY;

NCMNONb30BaTb CXEMbl U CXEMATUYHbIE PUCYHKN NU3YYEHHbBIX TEXHUYECKMX
YCTPONCTB, U3MEpUTENbHbIX NPUOOPOB N TEXHOSOMMYECKMX MPOLLECCOB
npyu peLleHnn y4ebHO-NPaKTUYEeCKUX 3afad, ONTUYEeckue cxembl Ans
NOCTPOEHNS N30BpaKeHNn B NSIOCKOM 3epkKare n cobunparoLemn nuHae;
npuBOAMTb  NpPUMeEpPbl  (HaxoauTb  MHOpMauud O  npuMmepax)
NPaKTUYEeCKOro MCNonb3oBaHUA (PU3NYECKMX 3HaHUKW B MOBCELHEBHOW
Xn3Hn gns obecnedeHna 6esonacHoOCTN Npu obpalleHnn ¢ npubopamm u
TEXHUYECKMMWN YCTPOMCTBaAMM, COXPaHEHMs 340poBbs U cobniogeHus
HOPM 3KOMOrMYECKOro NOBEAEHUS B OKpYXKatoLLen cpeae;

OCyLLEeCTBNATL MOUCK WMHOpMauMM  U3NYECKOTrO COAEPXKaHUS B
NHTepHeTe, camMocToATeNbHO  OPMYINMPYS  MOWUCKOBLIN  3arnpoc,
HaxoauTb NyTU onpegeneHns 4OCTOBEPHOCTU NOSTydeHHOW MHdbopMaLmm
Ha OCHOBE UMEIOLLMXCS 3HAHUN U AOMNOSTHUTENbHBbIX MICTOYHUKOB,
MCNonNb30BaThb MPU BbIMOMIHEHUM YYEOHbIX 3ad4aHn HAayYHO-NONYNAPHYHO
nntepaTtypy U3NYECKOr0 COAEPXaHUHA, CnpaBOYHble MaTepuansl,
pecypcbl cetn WHTepHeT, Bnagetb MNpMEMaMM KOHCNEKTUPOBaHUSA
TekcTa, npeobpasoBaHna MHpopMmauum M3 O4HON 3HAKOBOW CUCTEMbI B
APYryo;

co3gaBaTb COBCTBEHHbIE MUCbMEHHbBIE N YCTHbIE COOOLLIEHMS HA OCHOBE
MHOPMaLMN N3 HECKONbKUX MCTOYHWKOB (PU3MYECKOrO COAEpXaHuA,
nyoGnn4Ho npeacTaBnsaTb pesynbTaThbl NPOEKTHOM nnm
nccnenoBaTenbCKON AeATenbHOCTU, NPU 9TOM rPaMOTHO UCMONb30BaTb
NM3YYEHHbLIM MOHATUWHLIM annapat wu3ydYaemoro pasgena QU3NKKu u
COMpPOBOXAaTb BbLICTYNNIEHNE MpPe3eHTaumen ¢ y4€TomMm OCOBEHHOCTEWN
ayauTopun CBEPCTHUKOB.



TEMATUYECKOE NMNIAHUPOBAHUE

7 KINACC
KonuyectBo yacos OneKTpOoHHbIEe
Ne HaumeHoBaHue pa3aenoB m (uncppoBblie)
n/n  TeMm nporpammsi Bcero KO;TpO.HbeIe anaKTW-IeCKVIe o6paszoBaTenbHble
pa6oThbl pa6oThbl pecypeh!

Pazgen 1.Pu3uka n e€ ponb B NO3HAHUM OKpPYXKakoLero Mmupa

bubnuoteka LJOK

1.1 duavka - Hayka o npupoae 2 https://m.edso0.ru/7f416194
bubnuoteka LJOK
1.2 PU3NIECKNE BENMUMHEI 2 1 https://m.edso0.ru/7f416194
13 EcTecTBeHHOHay4HbIN MeTO 5 1 Bubnuoreka LLOK
' No3HaHus https://m.edso0.ru/7f416194
WTtoro no pasgeny 6
Pasgen 2.lNepBoHavanbHble CBeAEHUA O CTPOEHUN BellecTBa
2.1 CTpoeHue BellecTBa 1 Bubrmoreka LIOK
: https://m.edso0.ru/7f416194
50 [BMXeHne n B3ammogencTeme 5 1 bubnuoteka LJOK
' yacTuy BewecTBa https://m.edso0.ru/7f416194
53 ArperaTHble COCTOAHUA 5 Bubnnoteka LJOK
' BellecTBa https://m.edso0.ru/7f416194
NToro no pasgeny 5
Paszpen 3.[1BukeHne n B3aumogencrteue ten
3.1 MexaHun4eckoe ABmxeHne 3 Bubnmoreka LIOK
: https://m.edso0.ru/7f416194
Bbubnuoteka LJOK
3.2 ViHepunsi, Macca, nnoTHoCTb 4 1 https://m.edso0.ru/7f416194




Bubnnoteka LJOK

33 Cuna. Bunel cun 14 2 https://m.eds00.ru/7f416194
WToro no pasgeny 21
Paspen 4.[1aBneHune TBEPAbIX Tes, XXKUAKOCTEN N ra3oB
4.1 .ﬂ:BBJJ_'II::MM: -Tg'e? peﬂ;:aTenaMM 3 Bubnmorexa LIOK
- A PA ! https://m.edso0.ru/7f416194
XNOKOCTAMM N razaMm
Bubnnoteka LJOK
4.2 Haenetue xuakocTy 0 https://m.edso0.ru/7{416194
Bubnnoteka LJOK
4.3 ATMOCEpHOE AaBeHme 6 https://m.edso0.ru/7f416194
4.4 [lenctBme XMAKOCTM U rasa Ha v 3 Bubnnoteka LJOK
' MOrpy>KEHHOE B HUX TENO https://m.edso0.ru/7f416194
Wtoro no pasgeny 21
Pazpgen 5.PaboTta u MOWHOCTb. dHeprus
Bubnuoteka LLOK
5.1 PaBota u MowHoCTS 3 1 https://m.edso0.ru/7f416194
Bubnuoteka LLOK
5.2 MpocTbie MexaHMamb 5 1 https://m.edso0.ru/7f416194
Bubnnoteka LJOK
5.3 MexaHuqeckan sHeprus 4 1 https://m.edso0.ru/7{416194
Wtoro no pasgeny 12
PesepBHoe Bpems 3
OBLWEE KOJIMYECTBO YACOB MO 68 12

NPOIrPAMME




8 KITACC

KonuyecTBO 4YacoB

ANEeKTPOHHbIe

Ne HanmeHoBaHue pa3genoB u K n (uncppoBblie)
n/n TeM nporpamMmmbl Bcero ongoanble pGaKT"quK"e obpasoBaTtenbHble
paboTbl paboTbl pecypehbi
Pa3pen 1.TennoBble siBNeHus
11 CTpoeHue n ceoncTsa v Bubnnoteka LJOK
' BellecTBa https://m.edsoo.ru/7f4181ce
Bubnuoteka LJOK
1.2 Tennoseie npouecce! 21 1 S hitps://m.eds00.ru/7f4181ce
Ntoro no pasgeny 28
Paspgen 2.9neKTpnyeckue U1 MarHUTHble SABJEHUs
oy | Snoemectre 7 | Somoraauok
: N https://m.edsoo.ru/7{4181ce
B3aMMOJencTBme
50 [MOCTOAHHLIN ANEKTPUYECKUIN 0 5 - Bubnnoteka LJOK
' TOK https://m.edsoo.ru/7f4181ce
BubnuoTteka LJOK
2.3 MarHuTHble aBneHus 6 1 1.5 https://m.edsoo.ru/7f4181ce
2.4 OnNeKTpoMarHMTHasa MHOYKUmS 4 Bubnnoreka LIOK
' P AyKU https://m.edsoo.ru/7f4181ce
NToro no pasgeny 37
PesepBHoe Bpems 3
OBLUEE KOJIMYECTBO YACOB MO 68 4 145

NPOIrPAMME




9 KITACC

KonuyecTBO 4acoB

ANEeKTPOHHbIE

Ne HamnmeHoBaHue pa3genoB u K n (uncppoBblie)
n/n TeM NporpamMmmbil Bcero ongoanb'e pgl(mqecxue obpasoBaTtenbHble
paboTbl paboTbl pecypchbl
Pa3pen 1.MexaHu4yeckue sBneHus
11 MexaHun4yeckoe aBMXEHME U 10 1 bubnuoteka LJOK
' cnocobbl ero onucaHuns https://m.edsoo.ru/7f41a4a6
y bubnuoteka LJOK
1.2 Bsavmonencraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuoteka LJOK
1.3 BaKOHbI COXpaHEHS 10 3 https://m.edsoo.ru/7f41a4a6
Ntoro no pasgeny 40
Pa3pen 2.MexaHu4yeckue KonedaHma v BOnHbI
bubnuoteka LJOK
2.1 MexaHnJeckue konebakus / 3 https://m.edsoo.ru/7f41a4a6
bubnuoteka LJOK
2.2 MexaHun4eckue BOMHbI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pazpgen 3.9neKTpoMarHMTHOE NoJsie U 3NeKTPOMarHUTHbIE BOJIHbI
3 1 OneKTpoMarHMTHoe nose u 6 5 Bubnnoteka LJOK
' 3NEeKTPOMarHMTHbIE BOJTHbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6
Pa3pnen 4.CBeToBbLIe ABMIEHUA
41 3aKkoHbl pacnpocTpaHeHus 6 5 Bbubnuoteka LJOK

CBeTa

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




Bubnnoteka LJOK

4.2 JTnH3bI 1 onTuyeckne Npudopsl 6 3 https://m.edsoo.ru/7f41a4a6
43 PasnoxeHune 6enoro ceeTta B 3 5 Bubnnoteka LJOK
' CreKkTp https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Paspen 5.KBaHTOBbLIE ABNeHusA
5 1 WcnyckaHue v nornoweHne 4 1 Bubnuoreka LLOK
' cBeTa aToOMOM https://m.edsoo.ru/7f41a4a6
52 CTpoeHune aToMHoro agpa 6 1 Bubnmoreka LIOK
: https://m.edsoo.ru/7f41a4a6
bubnuoteka LJOK
5.3 7NEpHbIE peaKuy / 1 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 17
Pazpen 6.MMoBTOopuTenbHO-0606LWWaOWMN MOAYIb
61 conopwanimiypoa bromnsa 9 2 GuGnvorera LOK
: https://m.edsoo.ru/7f41a4a6
7-9 knacc
WTtoro no pasgeny 9
OBLWEE KOJIMYECTBO YACOB MO 102 57

NMPOrPAMME







NOYPOYHOE MIAHUPOBAHUE

7 KINACC

Ne

n/ Tema ypoka
n

KonuyecTtBO 4yacoB

Bcer KOHTpOsbHbI
o e paboTbl

MpakTnyeckn
e paboTbl

[OaTta
U3y4vyeHun
f

ONEeKTPOHHbIe
uncpoBble
obGpas3oBaTenbHble

pecypchl

dunsnka — Hayka o
npupoge. AsneHuns
npupoAbl. Pusmyeckne
ABEHNS

MexaHun4eckue,
Tennosble,
aneKkTpuyeckme,
MarHuTHblEe, CBETOBbIE,
3BYKOBbIE SIBIIEHUS

dusnyeckume
BENMUYUHbI N UX
n3MepeHune

Ypok-uccrnegosaHuve
"N3mepeHne
TemnepaTypbl Npu
NOMOLLM XUAKOCTHOIO
TepMomeTpa 1
AaTyuvka
TemnepaTtypsb!”

Kak domnsuka n gpyrme
€CTECTBEHHbIE HaYKM
n3y4yaroT npupoay.
EcTtecTBeHHOHay4YHbIN
MeToZ NOo3HaHus.

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




OnwucaHne
doM3NYECKNX SABNEHNN
C NOMOLL b0 MOoaenen

Ypok-nccnegosaHue
"lNpoBepka rmnoTessbl:
JarnbHOCTb NonéTta
LuapuKa, NyLeHHOro
ropu3oHTanbHoO, TeM
oonbLe, Yem donblue
BblCOTa nycka"

CTpoeHue BellecTBa.
OnbIThl,
AOKa3blBatoLLne
OVNCKPETHOE CTPOEHME
BellecTBa

CrapTtoBas
AnarHocTmyeckas
paboTa. [IBumxeHne
YyacTuu, BelwecTBa

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

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

10

11

Ypok-uccnegosaHue
«OnbITbl NO
HabnoaeHnto
TennoBoro
pacLLUMPEHNS ra3oB»

ArperaTHble
COCTOSAHUSA BellecTBa

B3anmocssasb mexagy
CBOMCTBaMU BeELLECTB
B pa3HbIX arperaTHbIX
COCTOSAHUAX N UX

aTOMHOMONEKYNAPHbI

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




M CTPOEHMUEM.
OcobeHHOCTH
arperaTHbIX COCTOSAHMUI
BOAbI

MexaHnyeckoe
OBWXEHME. Bubnnoteka LJOK

12 PaBHOMepHOE 1 https://m.edsoo.ru/ff0a05c
HepaBHOMEpPHOE 6
OBUXXEHNe
CkopocTtb. EgnHubI Bubnmorexa LIOK

13 ’ https://m.edsoo.ru/ff0a079
CKOPOCTHU c
PacueT nyTi 1 Bubnnoteka LJOK

14 https://m.edsoo.ru/ff0a0ae
BPEMEHU OBWXEHUSA 4
NHepums. 3akoH
ggganlgzeﬁcmme Ten Bubnuoreka LIOK

15 https://m.edsoo.ru/ff0a0c1
Kak npuymnHa 0
N3MEHEHUS1 CKOPOCTU =
OBWXEHNA Ten
[MNOTHOCTL BellecTBa.

16 Pac4yeT macchl 1 Bubnnoteka LJOK
obbema Tena no ero https://m.edsoo.ru/ff0a0fee
NMOTHOCTU
JTabopaTtopHasa paboTa

17 «On peneneHve
NMOTHOCTU TBEPAOIO
Tena»

18 PeweHune 3agay no Bubnuoteka LJOK




19

20

Teme "lNnoTHoCTb
BellecTea”

Cwvna kak
XapakTepucTuka
B3aMMOOENCTBUA Ten.
Cwuna ynpyrocTw.
3akoH N'yka

JlabopaTopHas paboTa
«3yveHne
3aBUCMMOCTH
pacTsHKeHUs
(AecopmaLinm)
NPY>XMHbI OT
NPWUNOXEHHOM CUNMbI»

https://m.edsoo.ru/ff0a123
c

21

ABneHne TAroTeHus.
Cwuna TaxecTtun

22

CBs3b Mexay cunom
TAXKECTU N MacComn
Tena. Bec Tena.
Pewenune 3agay no
Teme "Cuna Tskectn"

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

23

24

25

Cuna TsKecTn Ha
APpYrux nnaHeTax.
dusunyeckmne
XapaKTepUCTUKN
nnaHeT

N3mepeHune cun.
[nHamomeTp
Bec Ttena.
HeBecomocTb

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

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




26

27

CnoxeHue aByx cun,
HanpaBreHHbIX MO
OAHOM NPSIMOW.
PaBHogencTeyowasa
cun

PeweHune 3agay no
Teme
"PaBHogencTBytoLlas
cun"

8

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

28

TpeHune CKOSMbXeHNa n
TpeHne nokos. TpeHune
B MPMPOAE N TEXHUKE

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

29

JTabopaTtopHasa paboTa
«U3yyeHune
3aBUCMMOCTM CUSbI
TPEHNSA CKOSTbXEHUSA
OT CuUIbl AaBIEHNS ~
xapakTepa
cornpukacarLmnxcsa
NOBEPXHOCTENY

bubnuoteka LJOK
https://m.edsoo.ru/ff0aicc8

30

31

PeweHne 3agay Ha
onpegeneHune
paBHOLENCTBYIOLLEN
cunbl

PeweHve 3agay no
Temam: «Bec Tenay,
«["'pachunyeckoe
n3obpaxkeHne cuny,
«Cunbiy,
«PaBHogencTeyouwLas

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




Cun»

KoHTponbHas paboTa
no TemMam:
«MexaHun4yeckoe
aswmxenne», «Macca,

32
NNOTHOCTbY, «Bec
Tena», «[ pacnyeckoe
n3obpaxeHne cuny,
«Cunbi»
HasneHne. Cnocobbl Bubnnoteka LJOK
33 YMEHbLUEHUS U https://m.edsoo.ru/ff0a20a
yBENUYEHUs1 AaBeHnNs 6
[laBneHue rasa.
3aBNCUMMOCTb Bubnnoteka LJOK
34 AaBneHus rasa oT https://m.edsoo.ru/ff0a237
o0bEMa, 6
Temneparypbl
Nepenota e Svomoresa LIOK
35 ’ https://m.edsoo.ru/ff0a25b
XUOKOCTSMM U ra3amu. 0
3akoH [Mackansa =
e o s LOK
36 o https://m.edsoo.ru/ff0a271
OENCTBUEM CUTbI 3
TSXKECTU =
o6 wfinoneie & GuGnmoTexa LIOK
37 https://m.edsoo.ru/ff0a282
XXUOKOCTU U rase. 6
3akoH [Mackansa» =
38 Coobuwatowmecs Bubnuoteka LJOK




cocyabl https://m.edsoo.ru/ff0a297
0
M'mppasnnyeckun Bubnmorexa LIOK
39 https://m.edsoo.ru/ff0a313
npecc 6
MaHomeTpbl.
40 [MopLHeBoOM
YXMOKOCTHbIW Hacoc
ATtmocdepa 3emnu.
MpUynHbI
cymeCTBo%aHg A Bubnnoteka LJOK
41 SOSHyL”HOM 0DONOHKN https://m.edsoo.ru/ff0a2b5
eMnun. 3aBMCUMOCTb
aTtmMocdepHoro -
OaBNeHns OT BbICOThI
Hag YPOBHEM MOpPS
Bec Bo3gyxa. Bubnuorteka LLOK
42 AtmocdepHoe https://m.edsoo.ru/ff0a2b5
JaBnexHne a
Vismeperne Bubnnoteka LJOK
43 aTMOCEPHOro https://m.edsoo.ru/ff0a2da
pasneHus. OnbIT 8
Toppuyennu =
3aBUCUMOCTb
44 aTtmocdepHoro Bubnnoteka LJOK
OaBMNeHNs OT BbICOThI https://m.edsoo.ru/ff0a2fc4
Hag YpOBHEM MOpS
BapomeTp-aHepoua.
45 ATMOCDEPHOE Bubnuoteka LJOK

daBJieHne Ha

https://m.edsoo.ru/ff0a2fc4




46

47

48

49

pa3rnmnyHbIX BbICOTax

PeweHune 3agay no
Teme "ATMocepHoe
nasneHune"

[lencTesume XXnakocTtn u
rasa Ha norpy>eHHoe
B HMUX Teno.
ApxumegoBa cuna

JTabopaTtopHasa paboTa
«Onpegenexue
BblTanKMBarLLEN
CUIbl, ENCTBYOLLEN
Ha Teno, NorpyxeHHoe
B XXMOKOCTb»

JTabopaTtopHasa paboTa
no Teme
«ccnepgoBanune
3aBUCMMOCTM Beca
Tena B BoAe OT
00BbEMa NOrpy’>KeHHOM
B XXMOKOCTb 4acTu
Tena»

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

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

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

50

51

NnaBaHue Ten

JTabopaTtopHasa paboTa
"KoHcTpynpoBaHue
apeomeTpa nnu
KOHCTpyupoBaHue
nogku v onpegeneHve
eé

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




52

rpy3onogbEMHOCTI"

PeweHune 3agay no
Temam: «[1naBaHune
CydoB.
BosgyxonnaeaHuey,
«[aBneHne TBepabIX
Ten, XXNOKOCTEen n
ra3oB»

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

53

MexaHuyeckas paboTa

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
nogbeéme no
nectHuue"

[MpocTble MeEXaHU3MbI.
Pbivar. PaBHoBecue
CUIT Ha pblyare

57

KoHTponbHaga paboTta
no teme «[JaBneHue
TBEpAbIX Ten,
XMOKocTten un ra3os» /
Bcepoccunckas
npoBepoyHas paboTa

58

PesepBHbIN ypOK.
Pabota ¢ Tekctamu no
Teme «[laBneHue
TBEPAObIX Ten,

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




XMOKoCcTen n ra3oBy /
Bcepoccunckas
npoBepo4vHas paboTta

Pblyaru B TexHuke,
ObITY U Nnpupoae.
JTabopaTtopHasa paboTa

Bubnuoteka LJOK

59 0.5 https://m.edsoo.ru/ff0a478
«ccnepgoBaHue o
yCNnoBui paBHOBECHKS =
pblyaray
PeweHune 3agay no Bubnnoteka LJOK
60 Teme «Ycnosus https://m.edsoo.ru/ff0a48a
paBHOBEeCUS pblyara» 6
KoadphdpmuymeHT
None3Horo JencTBus
MexaHu3ma.
61 JTabopaTtopHas paboTa 0.5
«N3mepeHne KI
HaKNOHHOW
NIIOCKOCTU»
PeweHune 3agay no BbubnuoTteka LJOK
62 Teme "PaborTa, https://m.edsoo.ru/ff0a4c4
MoLLHoCTb, KIM4" 8
MexaHun4yeckas
Heprus. Bubnuoteka LLIOK
63 KnHeTtnyeckas n https://m.edsoo.ru/ff0a425
noTeHumnanbHas 2
9Heprus
3aKoH coxpaHeHus Bubnnoteka LJOK
64 MeXaHMN4YeCKoM https://m.edsoo.ru/ff0a436

SHEeprmn

0




65

YPOK-3KCNEPUMEHT NO
Teme
"OKcnepuMeHTanbHoe
onpegeneHune
N3MEHEHMA
KUHETUYECKOWN K
NnoTeHUManbHON
SHeprum npm
cKaTblBaHUM Tena no
HaKJTOHHOW NIOCKOCTKN"

66

67

KoHTponbHaga paboTta
no Teme «PaboTta u
MOLLHOCTb. QHEPrus»

Pe3epBHbIN YPOK.
PaboTa c Tekctamm no
Teme "MexaHun4yeckoe
asumxeHue"

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

68

Pe3epBHbIN ypOK.
PaboTa c Tekctamu no
Teme "PaborTa.
MowHocTb. SHeprusa”

OBLWEE KOJINHECTBO
YACOB MO MNMPOIrPAMME

68

12




8 KITACC

n/n

Tema ypoka

KonunyecTBO 4YacoB

KoHTpornbHbIe

Bcero
paboTbl

MNMpakTnyeckune
paboTbl

[OaTta
n3y4vyeHus

ANEeKTPOHHbIE
undpoBble
obpas3oBaTenbHble

pecypchbl

OcHoBHbIE
NONoXeHus
MOJIEKYNSAPHO-
KMHETUYECKON TEOPUU
N NX ONbITHbIE
noaTBepXaeHus

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a5256

Macca n pasmep
aTOMOB M MOIeKyn

Mogenu TBEpAOroO,
YKMOKOro 1
razoobpasHoro
COCTOSAHUW BellecTBa

Ob6bsiICHEHME CBOWNCTB
TBEPAOIO, XXNOKOIo U
razoobpasHoro
COCTOSIHMM BellecTBa
Ha OCHOBE
NONOXeHNN
MOSEeKynsApHO-
KMHETUYECKON TEOPUU
Kpuctannuyeckne u
amopdHble Tena
CmaunBaHume un

KanunnsipHOCTb.
[NoBepxHOCTHOE

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

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

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




HaTAXeHne

Tennosoe
paclumpeHue u
cxkaTtme

TemnepaTtypa. CBs3b
TemnepaTypbl CO
CKOPOCTbHO
TENMOBOro ABMKEHUS
yacTuy

BHYTpeHHsIst aHeprus.

Cnocobbl n3ameHeHus
BHYTPEHHEN SHeprnm

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a5a26

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

10

Buapbi
Tennonepegayu

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

11

12

13

YpoK-koH(pepeHums
"MpakTnyeckoe
ncnosnb3oBaHme
TennoBbIX CBONCTB
BELLECTB 1
MaTepuarnoB B Lensx
3HeprocbepexeHna"

KonunyecTtBo
TennoTbl. YaenbHas
TEennoeMKOCTb

YpaBHeHMe
Tennosoro 6anaHca.
TennoobmeH un
Tennosoe
paBHOBECKE

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

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

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

14

JTabopaTtopHas

Bubnunoteka LIOK




paboTa
"MccnepoBaHue
SBNEHNS
TennoobmeHa npwu
CMeLUnBaHUN
XONOAHOW U ropsiyen
BOAbI"

https://m.edsoo.ru/ff0a6a98

15

16

17

18

19

PacyeTt konun4yecTtBa
TennoThil,

Heobxogumoro ans
HarpeBaHusi Tena u

BblOENAEMOro M npu

oxnaxgeHnn

JTabopaTopHas
paboTa
"OnpenenexHune
yaoenbHoun
TEennoeMKoCcTH
BellecTBa"

OHeprus Tonnuea.
YgoenbHas TennoTta
cropaHms

NnaBneHue n
oTBepaeBaHue
KpucTannmyeckunx
Ten. YaenbHas
TennoTta nnasneHus

JTabopaTopHas
paboTa
"OnpepnenexHune
yOenbHOM TensioThl

bubnuoteka LJOK
https://m.edsoo.ru/ff0abbb0

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

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

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




20

21

22

nnasneHua nbga”

MapoobpasoBaHue u
KOHOEeHcaums.
WcnapeHnune

Kunenue. YaoenbHasa
TennoTa
napoobpa3oBaHns U
KOHOeHCcau M.
3aBMCUMOCTb
Temnepartypbl
KUNEHNSA OT
aTMocdepHoro
AaBneHns

BrnaxHocTb Bo3gyxa.
JTabopaTopHas
paboTa
"OnpenenexHune
OTHOCUTESIbHOW
BNaXHOCTK BO3ayxa

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a740c

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

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

23

PelueHne 3apay Ha
onpeneneHne
BJT@XXHOCTU BO3ayxa

24

MpvHUMnbl paboThl
TEennoBbIX
aBuraTenewn.
MapoBas TypbuHa.
[lBuraTtenb
BHYTPEHHErO
cropaHus

25

KMa rennosoro
asurartens.

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




TennoBble gBuratenu
N 3awmTa
OoKpy>xatoLien cpenbl

26

27

3aKkoH coxpaHeHus n
npeBpaLleHns
3HEeprun B TENSIOBbIX
npoeccax
lNogroToBka K
KOHTpOJSibHOM paboTe
no teme "TennoBble
aBneHusa. lameHeHune
arperaTHbIX
COCTOSAHUM
BeLlecTBa"

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

28

KoHTponbHasa paboTta
no teme "TennoBble
aBnenns. lamenexHue
arperaTHbIX
COCTOSAHUM
BeLlecTa"

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

29

30

31

onekTpusaums Ten.
[Ba poaa
3NEKTPUYECKNX
3apsgos
Ypok-nccnegosaHue
"OnekTpusauus Ten
NHOYKUWEn u npm
COMpPUKOCHOBEHMN"
B3anmopencteue
3apshKEHHbIX TeN.
3akoH KynoHa

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




32

OrekTpuyeckoe nore.

Hanps»keHHOCTb
3NEeKTPUYECKoro
nons. MpuHumnn
cynepnosnuunm
ANEKTPUYECKNX
noneu

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

33

34

Hocutenu
ANEKTPUYECKNX
3apagos.
OremMeHTapHbIn
3apsg. CtpoeHue
aToma

[MpoBoOAHUKM K
AN3NEKTPUKN. 3aKoH
COXpaHeHus
3NEKTPUYECKOro
3apsga

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

35

36

37

PeweHune 3agay Ha
NpPUMeHeHne CBONUCTB
3MEKTPUYECKUNX
3aps40B
ONEeKTPUYECKUI TOK,
yCrnoBuA €ro
CyLLLECTBOBAHUS.
NCTOYHUKN
3MEKTPUYECKOro ToKa

[encrteus
3NEKTPUYECKOro TokKa

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

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

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

38

Ypok-uccnegosaHue
"Nencrtene




3MEKTPUYECKOro nons
Ha NPOBOLHWKN U
AN3anekTpukn"

39

40

41

42

ONEKTPUYECKMI TOK B
MeTannax,
XUAOKOCTAX U rasax

nekTpunyeckas uernb
N eé coCcTaBHble
YyacTtu

Cwuna Toka.
JTabopaTopHas
paboTa "amepeHune
N perynmpoBaHme
cUnbl Toka"

anekTpnyeckoe
HanpsiXeHune.
BonbTtmeTp.
JTabopaTopHas
paboTa "amepeHue
N perynmpoBaHme
HanpsbkeHmna"

0.5

0.5

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a9838

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

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

43

44

ConpoTtusneHune
NPOBOAHMKA.
YpenbHoe
conpoTuBIEHNne
BellecTBa

JTabopaTopHas
paboTa
"3aBUCUMOCTb
3NEeKTPUYECKOro
COMpOTMBIEHMS

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

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




45

NpOBOAHMKA OT €ro
ANVHbI, NNnowaaun
NONepeYHoro
ceyeHnsa n
matepuana"

3aBUCUMOCTb CUTbl
TOKa OT HanNpPsKeHUS.
3akoH Oma gns
y4yacTtka uenu

Bubnnoteka LJOK
https://m.edsoo.ru/ff0aa44a

46

47

JTabopaTopHas
paboTa
"WccneposaHne
3aBUCMMOCTU CUMb
TOKa, nayuiero yepes
pes3ncTop, oT
COMpOTMBIEHMS
pe3ncTopa u
HanpsHKeHna Ha
pesucTope”
NocnepoBaTenbHoOE U
napannesnibHoe
coeanHeHus
NPOBOAHUNKOB

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

48

JTabopaTopHas
paboTa "lMpoBepka
npaBusia CrioXeHus
HanpsHkKeHun npu
nocrnegoBaTenbHOM
coeguHeHnn OBYyX
pe3nctopos”

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

49

JTabopaTtopHas

Bubnnoteka LJOK




paboTa "lMpoBepka
npasuna ans cunoi
TOKa npwu
napannenbHoOM
coeaguHeHnn
pe3nctopos”

https://m.edsoo.ru/ff0aad1e

50

51

PeweHne 3agay Ha
NPUMEHEHNE 3aKoHa
Owma ans pasnn4yHoro
coeINHeHNS
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
"OnpegenexHune
paboTbl 1 MOLLHOCTH
3NEKTPUYECKOTO
Toka"

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

53

onekTpuyeckne Lenm
n notpebutenu
aneKkTpuyeckomn
3Hepruu B GbITY.
KopoTkoe 3amblkaHue

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

54

55

NocTosiHHbIE
MarHuTbl, NX
B3anMoaencTemne
Ypok-uccrnegosaHue
"M3y4eHune nonen
NOCTOSIHHbIX

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




56

57

58

59

MarHmtos"

MarHutHoe none.
MarHuTtHoe none
3emnu un ero
3Ha4YeHne Ans XU3Hu
Ha 3emne

lNoaroTtoBka K
KOHTpOJSibHOM paboTe
no Teme
"OnekTpnyeckne
3apsabl.
3apskeHHble Tena u
NX B3aMOLENCTBUSI.
MoCTOAHHbIN
AneKkTpuyeckum Tok"

KoHTponbHasa paboTta
no Teme
"OnekTpuyeckune
3apsabl.
3apshkeHHble Tena u
NX B3aUMOAENCTBUS.
[NocTOsAHHBIN
areKkTpruYecknin Tok" /
Bcepoccunckas
npoBepo4Has paboTa

Pe3epBHbIN YPOK.
PaboTa ¢ TekcTtamm
no Teme
"lMNocTOAHHbIN
aneKTpuyecknm Tok" /
Bcepoccunckas

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

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

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

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




60

61

npoBepoyHas paboTta

OnbIT OpcTeaa.
MarumnTtHOoe none
AMEKTPUYECKOro ToKa
MarHuTtHoe none
KaTyLLUKN C TOKOM

MpumeHeHne
3NEeKTPOMarHMToB B
TEXHUKe.
JTabopaTopHas
paboTa "N3y4eHne
AENCTBUA MarHUTHOro
Nons Ha NPOBOAHWMK C
TOKOM"

0.5

Bubnunoteka LIOK
https://m.edsoo.ru/ff0ac1d?2

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

62

OnekTpoaBuraTenb
MOCTOSIHHOIO TOKa.
Mcnonb3oBaHue
anekTpoaBurateneun B
TEXHUYECKNX
YyCTpOUCTBaX U Ha
TpaHcnopTe.
JTabopaTopHas
paboTa
"KoHcTpyunpoBaHue u
n3yyeHue paboThbl
anekTpoasuratens"

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

63

OnbITel ®apages.
3aKoH
3MEKTPOMarHMTHOM
nuaykuuu. Mpasmno
JleHua




OneKkTporeHepartop.
Cnocobbl nony4yeHus
ANeKTpU4ecKon

64 3Heprumu. 1
OneKTpoCcTaHuMn Ha
BO30OHOBNSEMbIX
MCTOYHMKAX SHEpPrum

lNoaroTtoBka K
KOHTPOSibHOM paboTe

65 no Teme 1
"OnekTpuyeckmne un
MarHUTHblE siIBNeHna"

KoHTponbHasa paboTta
no Teme
"OnekTpuyeckue u
MarHuTHble siBneHus"

Pe3epBHbIN YPOK.
PaboTa c Tekctamu

67 " 1
no teme "Tennosble

asneHmsa"

66

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

bubnuoteka LJOK
https://m.edsoo.ru/ff0acche

Pe3epBHbIN YPOK.

68 Pabota ¢ Tekctamm
no teme "MarHuTHbIE
asneHmnsa"

OBLWEE KOJINYECTBO

YACOB MO MNPOIrPAMME 68

14.5




9 KITACC

KonuyecTBO 4acoB

ANEeKTPOHHbIe

Ne daTta
n/  Temaypoka Beer  KoWTponbHbi  Mpaktuuecku — Wayvewn — idPpoBble
n o e paboThbl e pa6oThl q obpasoBaTenbHble
pecypchbl
MexaHunyeckoe
ABWXEHME. 1

MaTepunanbHasa To4ka

Cuctema oTtcyerTa.

Bubnnoteka LJOK

"OnpeaenexHune

OtHocuTeneHocTe 1 https://m.edso0.ru/ff0ad47
MeXaHN4eCcKoro 4
ABVXXEHNS -
PaBHOMepHOe Bubnnoteka LJOK
NPSIMOSIMHENHOEe 1 https://m.edsoo.ru/ff0ad19
ABWXKEHNE a
HepaBHOMepHOe
4 NPAMOSIMHENHOE 1
asvkeHne. CpegHsasa un
MrHOBEHHAs CKOPOCTb
MpamonuHenHoe Bubnnoteka LJOK
5 paBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
ABMXeHWe. YcKkopeHne 4
CKopocCTb
NPAMOSIMHENHOrO
6 paBHOYCKOPEHHOIO 1
ABuxeHus. ['padmk
CKOPOCTH
v JTabopaTopHas paboTa 1 1 Bubnuoteka LJOK

https://m.edsoo.ru/ff0adb1




YCKOpPEHUs Tena npu
paBHOYCKOPEHHOM
OBWXEHUU No
HaKITOHHOW NNOocKocTn"

CsoboaHoe nageHune

[e0)

3akoH 'yka

8 Ten. OnbITel Manunes
PasHomMepHoe
ABIDKEHWE 1O Bubnnoteka LJOK

9 OKpYXHOCT. Tlepuon u https://m.edsoo.ru/ff0ael7
yacTtoTa obpaLleHus. 6
JInHenHasa n yrnosas =
CKOPOCTH

10 LleHTpocTpeMmutensHo
€ YCKopeHue
[MepBbI 3aKOH Bubnnoteka LJOK

11 HbtoToHa. BekTop https://m.edsoo.ru/ff0ae61
cunbl 2
ETb?OpT%T_lgaKOH Bubnnoteka LJOK

12 y https://m.edsoo.ru/ff0ae72
PasHogencTeyoLwas a
cvna a
TpeTui 3aKoH Bubnuoteka LLOK

13 HbloToHa. https://m.edsoo.ru/ff0ae98
Cynepnosnuus cun 2
PeweHne 3apgay Ha BubnuoTteka LJOK

14 NPUMEHEHNe 3aKOHOB https://m.edsoo.ru/ff0aeb6
HbloToHa c
Cuna ynpyrocTu Bubnuoteka LJOK

15 ' https://m.edsoo.ru/ff0aeca

2




PeweHwne 3agay no

16 Teme «Cuna
yrnpyroctn»
JTabopaTtopHasa paboTa Bubnunoteka LJOK
17 «Onpepgenexne https://m.edsoo.ru/ff0aee?2
XKECTKOCTM NPYXUHbI» 8
18 Cvna TpeHus Bubnnoteka LJOK
https://m.edsoo.ru/ff0af738
19 PeweHune 3agay no Bubnnoteka LJOK
Teme «Cuna TpeHusn» https://m.edsoo.ru/ff0afa26
JTabopaTtopHaa paboTa
20 "OnpegenexHne Bubnnoteka LJOK
kKoadppmumneHTa https://m.edsoo.ru/ff0af8be
TPEeHUs cKomnbXeHnsa"
PeweHwne 3agay no
Teme "3aKoHbI
Bubnunoteka LJOK
21 HbloToHa. Cuna https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna
TpeHus"
Cuna TsKecTu 1 3aKoH
50 BCEMUPHOro BubnuoTteka LJOK
TAroTeHUs. YCKopeHue https://m.edsoo.ru/ff0af044
cBoOOAHOro NnageHus
Ypok-KOHepeHuna
"[1BM>XeHne Ten BOKpyr
23 rpaBUTaLMOHHOIO
ueHTpa (ConHeyHas
cuctema). Manaktmkn"
o4 PeweHuve 3agay no Bubnuoteka LLOK

Teme "Cuna taxectu u

https://m.edsoo.ru/ff0af5f8




25

26

3aKOH BCEMUPHOrO
TaroteHmsa"

[MepBaga kocmudeckas
CKOPOCTb.
HeBecomocTb n
neperpysku

PasHoBecune
MaTepuanbHOW TOYKN.
AbBconTHO TBEPAOE
Teno. PasHoBecune
TBEpPOOro Tena c
3aKpennéHHOW OCbto
BpaweHnsi. MoOMeHT
cunbl. LleHTp TaxecTn

Bubnuoteka LLOK
https://m.edsoo.ru/ff0af33¢c

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

27

28

PaBHoBecue
MaTepuanbHOM TOYKMN.
AbGcontoTHO TBEPAOE
Teno. PasHoBecune
TBEpPOOro Tena c
3aKpensIEHHOW OCblo
BpaLLeHus. MomeHT
cunbl. LleHTp TaxecTn

PelwieHune 3apay no
Teme "MOMEHT cunbl.
LleHTp TskecTn"

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

29

NoaroTtoBka K
KOHTpOsbHOM paboTte
no Teme
"MexaHuyeckoe
OBWXXEHNE.
B3anmopencrteue ten"

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




KoHTponbHasa paboTa
no Teme

Bubnunoteka LJOK

30 "MexaHu4eckoe https://m.edsoo.ru/ff0b06e
ABWXKEHME. [
B3anmopgencrteume ten"
mnynsc Tena.
Mmnynbc cunbl. 3akoH

31 COXpaHeHus Bubnnoteka LJOK
nmnynbca. Ynpyroe u https://m.edsoo.ru/ff0b07fa
Heynpyroe
B3aMMoO4eNCTBME
f:“:Jee'ﬂéﬂangiﬂaq no bubnuoteka LJOK

32 https://m.edsoo.ru/ff0b096
COXpaHeHus c
nmnynsca" =
YPOK-KOH(pepeHums

33 "PeakTnBHoe
ABWXXEHWe B npupoae
N TEXHUKE"
MexaHun4yeckas paboTta Bubnmoreka LIOK

34 https://m.edsoo.ru/ff0b0a8
N MOLLHOCTb 4
PaboTa cunbl TsXxecTu, Bubnuoteka LLOK

35 CUnNbl YNPYroCcTn U https://m.edsoo.ru/ff0b0db
CWIbl TPEHUS 8
JTabopaTtopHasa paboTa
«Onpepgenexne

36 paboTbl CUITbl TPEHUSA

NpU paBHOMEPHOM
[BVXEHUW Tena rno
rOpU30HTanbHOW




MOBEPXHOCTM»
CBA3b aHeprn un

37 paboTbl.
lNoTeHumanbHaga
3Heprung
KnHeTnyeckas Bubnunoteka LJOK

38 9Heprund. Teopema o https://m.edsoo.ru/ff0b0c3
KMHETUYECKON 3HEPrnn 2

39 3aKOH coxpaHeHus
3HEPrnm B MexaHuke

o | Modoperopan pafior suomore LOK

https://m.edsoo.ru/ff0b12fe

COXPaHEHUS IHEPTUM»
KonebaTtenbHoe Bubnnoteka LJOK

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

42 konebaHus. Bubnnoteka LJOK
BbIHy>XaeHHbIe https://m.edsoo.ru/ff0b20f0
konebaHus. Pe3oHaHC

43 MaTemaTWjeCKMVl n
NPY>KMHHbIN MasiTHUKM
Ypok-uccrnegosaHue
«3aBMCUMOCTb Bubnnoteka LJOK

44 nepuoaa konebaHuin https://m.edsoo.ru/ff0b197
OT >X€CTKOCTW NPY>XUHbI a
N Maccobl rpy3a»
[MpeBpalleHue

45 3Heprum npu

MexXaHN4YeCKnx




46

47

KonebaHunax

JTabopaTopHas paboTa
«OnpepeneHne
YacToTbl 1 Nepuoaa
konebaHuin
NPY>XMHHOTO
MasiTHUKa»

JTabopaTopHas paboTa
«[lMpoBepka
HEe3aBUCMMOCTH
nepuoga konebdbaHuin
rpy3a, nogBeLIeHHOro
K HATW, OT Macchl
rpysa»

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

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

48

MexaHun4yeckne BOMHbI.
CsowncTBa
MeXaHNYEeCKUX BOJSTH.
lNpogonbHble U
nonepeyHble BOSTHbI

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

49

50

51

YpoK-koH(pepeHums
"MexaHn4yeckme BOMHbI
B TBEPAOM Terse.
CenicMnyeckmne BOMHbI
3BYK.
PacnpoctpaHeHune n
OTpaXkeHue 3ByKa

Ypok-uccnegosaHue
"HabnogeHne
3aBUCMMOCTM BbICOTbI
3BYyKa OT YacToThbl"




52

53

"POMKOCTb 3BYKa U
BbICOTa TOHaA.
AKycTHnYeckum
pe3oHaHC
Ypok-KoHpepeHuuns
"YrbTpasByK u
NHpa3BYK B npupoge
N TeXHUKe"

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

54

lNogroToBka K
KOHTPOSibHOM paboTe
no Teme "3aKoHbl
COXpaHeHus.
MexaHunyeckune
konebaHus n BOmnHbI"

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

55

KoHTponbHasa paboTta
no Teme "3aKoHbl
COXpaHeHus.
MexaHun4yeckue
konedaHus 1 BomnHbI"

56

57

58

OneKkTpoMarHnTHoe
none.
OrieKTpOMarHuTHble
BOJTHbI

CeowncTtea
3MIEKTPOMArHUTHbIX
BOJSIH
YpoK-KOH(pepeHums
"lLkana
3S1IEKTPOMArHUTHbIX
BOMH. icnonb3oBaHue
3NEeKTPOMarHUTHbIX

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

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




BOJTH 4151 COTOBOW
cBa3n"

Ypok-uccrnegosaHue
"M3yyeHne cBoncTB

Bubnuoteka LJOK

59 OnNeKTPOMATHMTHEIX https://m.edsoo.ru/ff0b2c6
BOJSIH C NOMOLLbIO °
MOBUMNBHOro =
TenegoHa"
PeweHnuve 3apay Ha
onpeneneHne 4acToTbl
60 N ANWHBI
3NEeKTPOMarHMTHOM
BOJTHbI
OnekTpomMarHmTHas
npupona ceeTa. Bubnnoteka LJOK
61 CkopocTb cBeTa. https://m.edsoo.ru/ff0b31d
BonHoBble cBONCTBA 0
cBeTa
NcTouHmkmM cBeTa.
MpamonuHenHoe Bubnnoteka LJOK
62 pacnpocTpaHeHne https://m.edsoo.ru/ff0b365
cBeTa. 3aTMeHus 8
CornHua v JlyHbl
3aKOH OTpaxeHus
ceBeTa. 3epkana. Bubnnoteka LJOK
63 PelwweHune 3agay Ha https://m.edsoo.ru/ff0b38c
NMPUMEHEHNEe 3aKoHa 4
OTpaXxeHus cBeTa
[MpenomneHne ceeTa. Bubnuoteka LLOK
64 3aKoH npenomneHuns https://m.edsoo.ru/ff0b3ae

CBeTa

a




65

[MonHoe BHYTpeHHee
OoTpaxkeHue cseTa.
Mcnonb3oBaHune
MOJSTHOrO BHYTPEHHEro
OTpaXxkeHus B
ONTUYECKNX
cBeToBOAAX

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b3c5
o

66

JTabopaTtopHaa paboTa
"iccnepoBaHue
3aBMCUMOCTMU yrna
npenomMmneHns
CBETOBOIO Ny4ya oT
yrna nageHus Ha
rpaHuue "Bo3ayx-
cTekno™"

67

68

69

70

YpoK-kOH(pepeHums
"Mcnonb3oBaHue
NOSTHOrO BHYTPEHHErO
OTPaXXeHus::
CBETOBO/bI,
ONTUKOBOJIOKOHHAaA
cBA3b"

JInH3bl. OnTrnyeckasa
cuna NuH3bI

MoctpoeHune
n3obpaxeHun B
nnH3ax

JTabopaTopHas paboTa
"OnpenenexHune
dOKYCHOro
pacCcTosHUSA 1

Bubnnoteka LJOK
https://m.edsoo.ru/ff0b3f2c

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

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




71

ONTUYECKON CUSTbI
cobupatoLien nmH3bl"
YpoK-KOHepeHuna
"OnTndeckne
NNH30BbIE NpMbopbI"

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

72

73

74

75

76

["ma3 kak onTnyeckasa
cuctema. 3peHue

YPpOK-KOH(pepeHums
"NedekTbl 3peHnd. Kak
COXpaHuUTb 3peHne"

PasnoxeHue 6enoro
cBeTa B CNekTp.
OnbITbl HblOTOHA.
CnoxeHue
CcneKTparnbHbIX LIBETOB.
Hvcnepcusa ceeTa

JTabopaTopHas paboTa
"OnbITbl NO
pasnoxeHuto 6enoro
cBeTa B CNeKkTp 1
BOCNPUATUIO LBeTa
npegmeToB Npu UX
HabnaeHn Yepes
LuBeToBble PUNbLTPLI"
YpPOK-NpakTuKym
"BonHoBbLIE cBOUCTBA
cBeTa: gucnepcus,
NHTepdEpPEHLNSA 1
andppakuyms”

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

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

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




OnbITbl Pe3sepdopaa u

Bubnunoteka LJOK

77 nnaHeTapHaa mogenb https://m.edsoo.ru/ff0c12a
aroma 8
Moctynatbl Bopa.

78
Mopgenb atoma bopa
e e Svomoresa LK

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

80 "HabntogeHne https://m.edsoo.ru/ff0c155
CMNEeKTPOB ncnyckaHus" 0
PagnoakTuBHOCTbL 1 eé Bubnmorexa LIOK

81 https://m.edsoo.ru/ff0c167
BUAbI 5
CTpoeHne aToMHOro Bubnunoteka LJOK

82 aapa. HyknoHHas https://m.edsoo.ru/ff0c18a
Moaenb c
PagnoakTusHble Bubnunoteka LJOK

83 npeBpaLleHus. https://m.edsoo.ru/ff0c1al
M3oTonbl 4
TP:“:J:_HME 3apad no Bubnuoteka LIOK

84 "D ' https://m.edsoo.ru/ff0c1b4

a[VO0aKTUBHbIE 9

npespatleHns"” =

85 lMepuog nonypacnaga
Yg:;mf:ﬁfgﬁ:;lm Bubnnoteka LJOK

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

N3nyyeHna B npupoae,
MeauumHe, TeXHuke"

6




87

88

89

AnepHoble peakumn.
3aKOHbI COXpaHeHus
3aps40BOro U
MacCOBOIO Yucern

OHeprus ceaA3n
aTOMHbIX saep. CBA3b
MacChbl 1 3HEPInn

PeweHwne 3agay no
Teme "AgepHble
peakumn”

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c1c5
8

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

90

91

92

93

Peakuuun cuHTe3a un
aeneHna aaep.
NCcTOYHMKN aHeprnn
ConHua v 3Bé3

YPOK-KOH(pepeHums

"HApnepHas aHepreTuka.

[encrteus
pagMoaKTUBHbIX
N3Ny4YeHUN Ha XUBble
opraHu3mb!"

lNoaroTtoBKa K
KOHTpOJSibHOM paboTe
no Teme
"OneKkTpoMarHuTHoe
none.
OreKTpoOMarHuTHble
BOMHbI. KBaHTOBbIE
aABrneHns"

KoHTpornbHasa paboTa
no Teme
"OneKkTpoMarHMTHoe

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

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




none.
OreKTpoMarHuTHble
BOsMHbI. KBaHTOBbIE
aBneHna”

NoBTOpPEHNKE,
o6obLeHme. Bubnuoteka LLOK
94 JTabopaTopHble https://m.edsoo.ru/ff0c245
paboTbl N0 Kypcy a
"B3anmopgencreue ten"
lMoBTOpPEHME,
obobuieHne. Pewienne Bubnmotexa LIOK
g5~ PacHeTHBIXM https:/m.eds00.ru/ff0c257
Ka4eCTBEHHbIX 3a4ad 5
no teme "Tennosble =
npoueccob!”
MoBTOpPEHME,
obobuweHne. PelweHne BubnoTexa LIOK
gg ~ PacteTHBIXM https:/m.edso0.ru/ff0c2a2
Ka4eCTBEHHbIX 3aaad 5
no teme "KInaj =
TennoBbIX ABuratenen”
MoBTOpPEHME,
obobuweHne. PeweHne BubnvoTexa LIOK
97 PaCHeTHBIX W https://m.edsoo.ru/ff0c2b3
Ka4eCTBEHHbIX 3a4a4 0
no teme "KIna =
3I1EeKTPOyCTaHOBOK"
Qggg&%e:wwee, Bubnuoteka LJOK
98 ' https://m.edsoo.ru/ff0c2¢c5
JTabopaTopHble

paboTbl MO Kypcy

2




"CBeToBble gaBreHusa"

NoBTOpPEHNKE,
obobuieHne. PaboTa ¢

Bubnunoteka LJOK

99 TEekcTamMmu rno Teme 1 https://m.edsoo.ru/ff0c2d6
"3aKOHblI COXpaHEHUSI B a
MexaHuke"
ggsgﬁ.l,peeHHMMee’Pa%Ta C Bubnuorexa LIOK
100 ' 1 https://m.edsoo.ru/ff0c2e8
TekcTaMu rno Teme 5
"KonebaHus n BonHbI" =
ggsgﬁ_l,peeHHMMee’Pa%Ta C Bubnmorexa LIOK
101 ' 1 https://m.edsoo.ru/ff0c304
TekcTaMu no Teme 4
"CBeToBble siBneHus" =
MoBTOpEHME,
obobuweHne. Pabota ¢
102 TekcTtamu no Teme 1

"KBaHTOBas 1 aaepHas
dom3nka"

OBLLEE KOJIMYECTBO
YACOB M0 MNMPOIrPAMME

102

27







NMPOBEPAEMbIE NPEAMETHbIE PE3YJIbTATbl OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOU NPOIrPAMMbI OCHOBHOI'O OBLLEIO

OBPA30OBAHUA

7 KINACC

Kon
npoBepsieMoro
pe3ynbTaTta

MpoBepsiemble NnpegMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOM OOpa3oBaTesibHON NpPorpamMmbl
OCHOBHOI0 o6Lero o6pasoBaHus

1.1

ncnoJsib3oBaTb N3y4eHHbIE NMOHATUA

1.2

pasnuyatb SBMIEHUA MO OMNUCaHUID WX XapaKTepHbIX
CBOMCTB W Ha OCHOBE ONbITOB, AEMOHCTPUPYHOLLNX
AaHHoe hm3nyeckoe siBreHne

1.3

1.4

pacno3HaBaTb MPOSIBNEHNE W3YyYEHHbIX (PU3NYECKNX
SIBNEHWA B OKpyXawwem Muipe, B TOM u4ucne
dusnyeckne 4aBneHnsa B npupoge, MNpu 3TOM
nepeBoOAnTb  MpakTUYecKkyrd 3agadyy B y4ebHyio,
BblAENSATb  CYLWECTBEHHble  CBOMCTBA  (NPU3HaKK)
dun3n4ecknx sBneHnn

onucbiBaTb M3y4YeHHble CBOWCTBa Ten U domsndeckme
ABMEHNA, WUCNONb3ysa U3NYECKNE BENUYUHLI, MNpU
onucaHuM NpaBUSTIbHO TpakToBaTb (PU3MYECKUA CMbICS
NCNOSb3yeMbIX BESIMYMH, UX 0B03HaYeHna n eguHuLbl
dom3ndecknx BESTNYVH, Haxo4uTb dopmynbl,
CBA3blBAKOWME [OaHHYHO (U3NYECKYID BENUYMHY C
APYrMMU  BENMYMHaMK, CTPOUTb IpacuKn U3YyYEeHHbIX
3aBncMMocTeN PUNYECKUX BENUYMH

1.5

1.6

Xapaktepun3oBaTtb cBoOMCTBa Ten, Cbl/ISI/I‘-IeCKI/Ie ABIEeHUnd
M npoueccobl, UCnosb3ysa N3y4YeHHblE 3aKOHbI, NMPpU 3TOM
JaBaTb CnoBeCHyH d)opmynl/lpOBKy 3adKOHa "
3anncblBaTb €ro MatemaTmn4eckoe BblpaxXeHune

OObACHATL  (pusMyeckme sBMneHus, Npoueccbl U
CBOWCTBA Tesl, B TOM YMCIe N B KOHTEKCTe cuTyauuin
NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTtepa: BbISBNATb
NPUYNHHO-CNEACTBEHHbLIE CBA3U, CTPOUTb OOBACHEHME
m3 1 — 2 nornyeckux waros ¢ onopon Ha 1 — 2
N3yYeHHbIX CBOWCTBA donanyeckmnx SABMNEHUN,
PM3NYECKNX 3aKOHA NI 3aKOHOMEPHOCTHU

1.7

pewartb pacyéTHble 3agadn B 1 — 2 [OencTBug,
MCnonb3ys 3aKOHbl M (opMynbl, CBA3blBaKOLWME
oM3n4ecKne BESIMYMHBI. HA OCHOBE aHanusa YycroBus
3ajayM 3anucbiBaTb KpaTkoe Yycnosue, MNOACTaBNATb
dm3ndeckne BeNMUYUHBLI B  POPMYSibl M MPOBOAUTL
pacyeThl, HaxoauTb CnpaBOYHble JaHHbIE,




HeoOxoouMmble AONs  pelweHus 3ajad, OueHuBaTb
peanucTUYHOCTb MOSTYYEHHON PU3NYECKON BESTUYNHBI

1.8

1.9

pacno3HaBaTb NPoGneMbl, KOTOPbIE MOXHO PeLUNTb Npu
noMoWM  (PU3NYECKMX  MEeTodoB, B OMUCaHMM
nccnenoBaHus BblAensaTb npoBepsieMoe
npeanonoXxeHune (rmnoTeasy), pasnuyaTtb n
MHTEpPNPeTUpOBaTb MOMYyYEHHbIN pe3ynbTaT, HaXOAUTb
ownbkn B Xxoge onbiTa, genatb BbIBOAbI MO €ro
pesynbTaTtam

npoBoAnUTb OMbITbl MO Ha6J'II-O,EI,eHI/II-O cb|/|3|/|qe0|<|/|x

ABIIEHUN nnm dPr3nYeCKnx CBOWCTB Ten:
dopmynupoBaTb  nNpoBepsemMble  NPeanosioXeHUs,
cobupaTtb YyCTaHOBKY n3 npeasioXKeHHoro
obopynoBaHus, 3anucblBaTb xo[q, onbiTa n

dopMynunpoBaThb BbIBOAbI

1.10

1.11

1.12

BbIMOMHATL NPSIMble  U3BMEPEHUSA C  MUCMNOSIb30BAHNEM
aHanoroBbiX W LMGPPOBLIX NpuBOPOB, 3anucbiBaTb
nokasaHusi npnbopoB ¢ Y4ETOM 3agaHHOM abCOSOTHOM
MOrpPELLHOCTN N3MEPEHWNI

npoBOAUTbL  MCCnegoBaHWe  3aBUCUMOCTM  OOHOWN
dun3n4eckon BENUYUHBbI OT APYron C UCMOMb30BaHUEM
NPSMbIX WU3MEPEeHUKr, y4acTBoBaTb B MNSI@HMPOBAHUM
yyebHoro wuccnegoBaHus, cobupatb YCTAHOBKY WU
BbINOMHATE  U3MEPEHUsi, crneays  MpeanoXeHHOMy
nnaHy, duKcMpoBaTb  pe3ynbTaTbl  NOSTyYEHHOM
3aBUCUMOCTM  (PM3MYECKMX  BENUYMH B BuAE
npeanoXeHHblx Tabnuy, n rpadcdukos, genaTb BbIBOAbI
no pesynbTaTam uccnegoBaHus

NPOBOAUTb  KOCBEHHbIE  U3MEPEHUA  (PUINYECKMX
BENWUYMH, cnefya npeanoXeHHOW WHCTPYKUUK: npu
BbINOJTHEHUN n3MepeHni cobupaTtb
9KCNepMMEHTarnbHYK YCTAHOBKY M BbIYMCNATb 3HAYEHNE
MCKOMOW BENNYUNHbI

1.13

cobnogatb nNpaBuna TexHUKM GesonacHOCTM npwu
paboTe ¢ nabopaTtopHbiM 060pyaAOBaHMEM

1.14

1.15

yKkasblBaTb  MpuvHUMNbI  AelcTBua  npubopoB
TEXHUYECKUX YCTPOWCTB, XapakTepu3oBaTb MNPUHLMMNbLI
OENCTBUSA  M3YYEHHbIX NPUOOPOB U  TEXHUYECKMX
YCTPOMCTB C MOMOLLUBID WX OMNUCaHUS, WUCMNONb3yS
3HaHNA O CBOWCTBax (QU3NYECKUX SABMEHUA U
HeobOxoanMble PU3NYECKNE 3aKOHbI U 3aKOHOMEPHOCTM
npuBOoaMTL NpuUMepbl  (HaxoauTb WHQOpMauuK o
npumMmepax) NPakTU4eCKoro UCrnosnb3oBaHUsA pusndeckmx
3HaHWA B MOBCEOHEBHOM XW3HWM ANa obecnevyeHus
GesonacHoCcTM npu  obpaweHun ¢ npubopamn U




1.16

1.17

TEXHUYECKMMWN YCTPONCTBAMU, COXPaHEHUS 340POBbSA U
cobniogeHnsi HOpPM  3KOSIOrMYecKkoro noBedeHus B
OKpYy>XaloLlen cpeae

OCYLLEeCTBMATb 0TOOP MCTOYHMKOB MHpOPMaLMN B CETH
MHTepHeT B COOTBETCTBMW C 3aJaHHbIM MOWUCKOBbLIM
3anpocoM, Ha OCHOBE MMEILUUXCHA 3HaAHUA U MYTEM
CpaBHeHus pPasnUYHbIX  UCTOYHWKOB  BbIAENSATb
MHdOpMaLMIO, KOTopas ABNAETCA NPOTUBOPEYNBON U
MOXET ObITb HEJOCTOBEPHOM

ncnonb3oBaTb MNPU  BbINONHEHMU Y4YeOHbIX 3agaHui
Hay4YHONOMYNSAPHYIO nutepartypy dom3n4eckoro
coaepaHusi, cnpaBoOYHble MaTepuarnbl, Pecypcbl CeTu
MHTepHeT, Bnagetb nNpUEMaMM KOHCMEKTUPOBAHUS
TekcTa, npeobpasoBaHns wHopMauMnm wn3 OOHOW
3HaKOBOW CUCTEMbI B APYryHo

1.18

1.19

8 KINACC

Kon
npoBepsieMoro
pe3ynbTarta

cos3gaBaTb COOCTBEHHble KpaTKuMe MUCbMEHHbIE WU
YCTHble COOOLLEHNA HA OCHOBE 2 — 3 WCTOYHWKOB
MHdOpMaLMnN (PU3nYecKoro copepkaHusi, B TOM 4ucre
nybnuyHo genaTb KpaTkne cooblieHus o pesyribTaTax
NPOEKTOB WNU Yy4yeObHbIX WuCCnegoBaHUW, MNpu 3TOM
rPaMOTHO  UCMOSIb30BaTb  M3YYEHHbLIM  MOHATUMHBIN
annapart Kypca (u3uku, CONpoBOXOAaTb BbICTYMNIeHNe
npeseHtaumnen

NpU BbINOSTHEHUN Yy4EOHbBIX NPOEKTOB U MCCNeaoBaHWUN
pacnpenenatb 06493aHHOCTU B rpynne B COOTBETCTBUM C
NOCTaBMNEHHbIMM 3aJa4aMu, CneguTb 3a BbINONHEHUEM
nnaHa OencTBUW, ageKkBaTHO OLeHMBaTb COOCTBEHHbIN
BKNag B  [AeATenbHOCTb  rPynnbl, BbiCTpauBaTb
KOMMYHUKaTUBHOE B3aMMOLENCTBME, YYUUTbIBAs MHEHNE
OKpY>KaroLLMX

NMpoBepsiemMble NnpeaMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOW OoGpa3oBaTesibHOW NporpaMmmbl
OCHOBHOrro obuwero o6pasoBaHus

1.1

1.2

NCnonb3oBaTh NOHATUSA
pasnuyatb SBMEHUA MO OMNUCaHUID WX XapaKTepHbIX
CBOMCTB W Ha OCHOBE OMNbITOB, AEMOHCTPUPYIOLLNX
AaHHoe hM3nYeckoe siBreHne

1.3

pacrno3HaBaTb MNPOSIBNEHNE U3YYEHHbIX U3NYECKMX
SIBMEHUA B OKpyXawwem Mupe, B TOM u4ucre
usmyeckme aBneHMss B npupode, MNpu  3TOM
NnepeBoAMTb  MPaKTUYEcKyl 3agadyy B yYebHyto,




BblAENSATb  CYLWECTBEHHble  CBOMCTBA  (NPU3HaKK)
oU3NYECKNX ABITEHUN

1.4

onucbiBaTb M3Yy4YeHHble CBOWCTBa Ten U domsndeckme
ABMEHNA, WUCNONb3ys U3NYECKNE BENUYUHLI, NPU
onncaHuu NpaBuUibHO TpakToBaTb (PU3NYECKUN CMbICT
NCNONb3yeMbIX BESIMYMH, OBO3HAYeHUa W eauHULbI
don3anyeckmx BENTNYMH, HaxoauTb dopmynbl,
CBsA3blBalOLME OaHHYK (PU3MYECKYIOD BENUYMHY C
APYrUMKU  BENUYUHAMKM, CTPOUTb rpaduKkm MU3YyYeHHbIX
3aBUcCUMocCTeN PU3NYECKNX BENNYMH

1.5

1.6

XapakTepusoBaTb CBOMCTBA Ten, husmyeckme siBreHus
N NpoLEeCChl, UCNOMb3YSA U3YYEHHbIE 3aKOHbI, NPU 3TOM
AaBaTb  CIOBECHYO  (POPMYNMPOBKY  3akoHa U
3anuncbiBaTb €ro MaTeMaTnyecKoe BblpaXKeHne

00bACHATL PM3MYECKMe NpoLEeCChbl U CBOWCTBA TeS, B
TOM 4YuCNe W B KOHTEKCTe CUTyauun npakTUKo-
OPVEHTMPOBAHHOIO XapakTepa: BbISBMATb MPUYUHHO-
CNeACTBEHHbIE CBSA3U, CTPOUTb OObSCHEHMe us 1 — 2
NOrMYeckMx LwaroB ¢ noMowb 1 — 2 M3yYeHHbIX
cBOMCTBa (PU3MYECKUX SABIEHUN, (PU3NYECKMX 3aKoHa
NN 3aKOHOMEPHOCTM

1.7

pewaTtb pacyéTHble 3agadn B 2 — 3 [OencTBug,
MCNomnb3yst 3akoHbl UM OPMySbl, CBA3bIBaKOLME
dun3nyeckne BeENMYUHBLI: Ha OCHOBE aHanu3a YycroBus
3agadn 3anucbiBaTb KpaTkoe YCroBue, BbISBAATb
HeJOCTaTOK AaHHbIX AN pelleHnsa 3agayun, BblbupaTb
3aKoHbl U opMyIbl, HeobxoauMble AN €€ peLleHus,
NpoBOAMUTb pPaCY€Tbl M CpaBHMBATb  MOJSTly4YEHHOE
3HayeHne ((puanyeckon BeNUYUHLI C WU3BECTHbIMU
OaHHBIMK

1.8

pacno3HaBaTb NPobnembl, KOTOPblE MOXHO PELUNTL NP
noMoLM (pM3NYECKMX METOOO0B, WMCMOMb3ys OnMcaHue
nccnenoBaHus, BblAENATb npoBepsieMoe
npeanonoXeHue, OLeHMBaTb MNPaBUNbHOCTL MNopsaka
NpoBeAEHUS UccnegoBaHus, AenaTb BblBOObI

1.9

npoBoAUTb OfbITbl MO HabnoaeHno (1)|/|3|/|l-|ec;|<|/|x

SIBMNEeHUNn nnm dom3ndecknx CBOWUCTB Ten:
dopmynupoBaTb  NpoOBepsieMble  NPeAnosioXeHus,
cobupaTtb YyCTaHOBKY n3 npeasioXXeHHoro
obopynoBaHus, onucbiBaTb Xo[q, onbiTa n

dopmynmpoBaTh BbIBOAbI

1.10

BbIMOMNHATL MPsIMble M3MEPEHUss C UCMONb30BaHUEM
aHanoroBbix npubopoB M  AaT4YMKOB  PU3NYECKUX
BENMMYMH, CpaBHMBATb pe3ynbTaTbl W3MEPEHUA C
Y4ETOM 3agaHHOM abCoNTHOW NOrpeLHOCTH




11

12

13

14

15

16

npoBOAUTL  UCCredoBaHWe  3aBUCUMOCTU  OOHOM
oM3n4ecKon BenuUYMHbI OT LPYron C MUCMoNb3oBaHUEM
NPAMbIX U3MEPEHWW: nNfaHMpoBaTb UCcnenoBaHue,
cobnpaTtb YCTaHOBKY M BbINOMHATL N3MEPEHUs, crnenys
npeasioKeHHOMY nnaHy, ukcupoBatb pesynbTathl
NONy4YeHHON 3aBUCMMOCTU B Buae Tabnuu n rpadukos,
Aenatb BblBOAbI MO pe3ynbTataMm nccnegoBaHuns

NPOBOAUTb  KOCBEHHblE  U3MEPEHUss  PU3NYECKUX
BENMMYMH:  NNaHWpoBaTb  U3MepeHusi,  cobupatb
3KCNepUMeHTarnbHYy YyCTaHOBKY, cnepnys
NPeafioXXeHHOM MHCTPYKUMW, U BbIYUCIIATb 3HAYEeHUe
BENMYMHbI

cobnogate npasuna  TEXHUKM ©Ge3onacHoOCTM npu
paboTe ¢ nabopaTopHbIM 060OpyaOBaHMEM

XapaktepusoBaTb MNPUHUUNBI  OENCTBUS  U3YYEHHbIX
NpPUBOPOB MU TEXHUYECKMX YCTPOWCTB C OMOPOM Ha MUX
onncaHus, NCrosib3ys 3HaHMUS O CBOMCTBaX (PU3NYECKUX
SABMNEeHUNn n Heobxoaumble domsnyeckne
3aKOHOMEPHOCTH

pacrno3HaBaTb MNPOCTble TEXHUYECKME YCTPOMCTBA W
n3MepuTenbHble NPMOOPbLI MO CXemMam U cxemMaTUYHbIM
PUCYHKaM, COCTaBMsATb CXEMbl 3MEeKTPUYECKMX Lienen ¢
nocrniegoBaTenbHbIM M NapannenbHbiM COeaVHEHNEM
3/1EMEHTOB,  pasnunyas  YCINoBHble  0003HaYeHus
3M1EMEHTOB 3NEKTPUYECKNX Lienen

npuBOANTL MpUMepbl  (HaxoauTb  MHGOPMaUui O
npumMmepax) NpakTU4eCKoro UCrnonb3oBaHUsA pUandeckmx
3HaHMN B MNOBCEOHEBHOW XWU3HM AONna obecne4vyeHus
GesonacHocTM npu obpaleHun ¢ npubopammn wu
TEXHUYECKMMUN YCTPOMCTBAMN, COXPAHEHNSA 300POBbS U
cobnogeHnsT HOPM  3KOSIOrMYecKoro noBefeHns B
OKpYyXXatLen cpeae

A7

OCyLLeCTBMATL  MOUCK  MHpopMauun  pusndeckoro
copgepxaHusa B cetn IHTepHeT, Ha OCHOBE MMEILLNXCH
3HAHUM M MNYTEM  CPaBHEHUS  OOMNONHUTESbHbIX
MCTOYHMKOB  Bblaendatb  uHdopmaumio,  KoTopas
ABNSeTCs  NPOTUBOPEYMBOMN  UNM  MOXeT  OblTb
HeZOCTOBEPHOM

18

ncnomnb3oBaTtb MNpPU  BbIMNOAHEHUN YYeOHbIX 3agaHun
Hay4YHO-MONYNAPHYHO nuteparypy dunanyeckoro
COAEpXaHUs, CnpaBOYHble MaTepuarbl, Ppecypcbl CeTu
WHTepHeT; Bnagetb nNpuémMamMm KOHCMEKTMPOBAHMS
TekcTta, npeobpasoBaHnsas uWHGOPMaAUUM U3  OOHOM
3HaKOBOW CUCTEMbI B APYryto

19

co3gaBaTb COOCTBEHHbIE MUCbMEHHLIE WU KpaTKkue




1.20

YyCTHble cooOlieHns, obobwas wuHdopmaumo K3
HECKOJSTIbKMX MCTOYHMKOB (PU3MYECKOro coaepkaHusd, B
TOM u4ncne nybnuyHo npeacTaBnAaATb pes3ynbTaTbl
NPOEKTHOW WNU UCCnegoBaTenbCKkON AOeSATENbHOCTH,
npu 9TOM IPaMOTHO  MCMNOSMb30BaTb  M3YYEHHbIN
NOHATUMHBLIA annapaTt Kypca (U3NKK, CONPOBOXAATb
BbICTYM/EHNE npes3eHTaumemn

Npn BbINONTHEHUN Yy4EeOHbIX NPOEKTOB U MCCNeaoBaHWU
dur3nyecknx nNpoueccoB pacnpenensatb 0693aHHOCTU B
rpynne B COOTBETCTBMW C MOCTaBfIEHHbIMUX 3ajadvyamu,
cneguTb  3a  BbINOJIHEHMEM MaHa [OeucTBUA WU
KOppekTupoBaTb ero, agekBaTHO oLeHnBaTb
cOBCTBEHHBIN  BKMag B AeATEenbHOCTb  FPynnbl,
BbICTpamMBaTb KOMMYHWKaTUBHOE  B3auMMOOENCTBUE,
NPosIBNSAS rOTOBHOCTb pa3pellaTb KOHQMNKTbI

9 KINACC

Kon

npoBepsemMoro
pe3ynbTaTa

1.1

NMpoBepsieMble NpeaMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOM OOpa3oBaTesIbHON NpPOorpamMmbl
OCHOBHOI0 o6Lero o6pasoBaHus

ncnofib3oBaTb N3y4eHHbIE NMOHATUA

1.2

1.3

1.4

1.5

pasnuyatb SIBMEHMS MO OMNWCAHUID WX XapaKTepHbIX
CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLNX
[AaHHoe buanyeckoe siBNneHne

pacno3HaBaTb MPOSIBIEHNE WU3YYEHHbIX (PU3NYECKNX
ABMNEeHUA B OKpyXxawuwem Mupe, B TOM 4ucne
dom3snyeckne gaBrneHna B npupode, nMNpu 9TOM
nepeBoauUTb MNpPaKTUYECKYd 3agadyy B Yy4ebHyto,
BblAENsATb  CYyLWeCTBEHHble  CBOWCTBA  (NPU3HaKK)
Jon3nYeCKnNX ABIIEHUN

onucbiBaTb U3y4YeHHble CBOWCTBA Ten U dousndeckue
ABMNEHUd, WUcnosnb3ya @uU3ndeckne BenuyuHbl, MNpu
onncaHuu NpaBuUibHO TpakToBaTb (PU3NYECKUN CMbICTT
NCMONb3yeEMbIX BESIMYMH, ODO3HAYeHUA W eauHULbI
donanyeckmx BEJINYUH, HaxoauTb doopmynbl,
CBA3blBaOLWME [OaHHYH (PU3NYECKYyd BernuyuHy C
APYrUMKW  BENUYUHAMKN, CTPOUTb rpaduKM U3yYeHHbIX
3aBucuUMocTen PU3NYECKNX BENMNYMH

XapaktepusoBaTb CBOMCTBA Ten, husmyeckme siBreHus
N NpoLeCcChl, UCNOMb3YSA U3YYEHHbIE 3aKOHbI, NPU 3TOM
AaBaTb  CIOBECHYO  (POPMynMPOBKY  3akoHa U
3anucbliBaTb €ro MaTeMaTUyYecKoe BblpaXKeHne

1.6

06BbACHATL (*)I/I3I/ILIeCKI/Ie npoueccobl " cBOWCTBa Ten, B




1.7

1.8

1.9

1.10

TOM 4YMCNEe W B KOHTEKCTEe CUTyauun NpaKkTUKo-
OPVEHTUPOBAHHOIO XapakTepa: BbISBASATb MPUYMHHO-
CrneacTBEHHble CBA3W, CTPOUTb OObsiCHeHMe mM3 2 — 3
NOrnYecKkux LWaroB C nomowbd 2 — 3 U3YYeHHbIX
cBouCcTBa (PU3NYECKUX SIBMEHUN, (PU3NYECKMX 3aKoHa
NN 3aKOHOMEPHOCTU

pelaTtb pac4éTHble 3aga4qn (onMparoLmnecs Ha cucTemy
n3 2 — 3 ypaBHEHUN), NCNOMb3YSA 3aKOHbI U POPMYIbI,
CBA3blBaOWME (PU3MYECKME BENUYUHbLI: Ha OCHOBE
aHanusa ycrnosusi 3ajaun  3anucbiBaTb  KpaTKoe
ycrioBue, BbISBMSATb HegocTawwue unm mnsbbiTOYHbIE
AaHHble, BblIbupaTb 3aKOoHbl U OPMYIibl, HEOBXOANMbIE
ONa  pelweHnsa, MpoBOAUTb pacyéTbl M OueHMBaTb
peanucTUYHOCTb MNOSyYEHHOro 3Ha4YeHUs PU3n4eckomn
BESNTMYUHDI

pacno3HaBaTb NPobGneMbl, KOTOPbIE MOXHO PEeLINTb Mpu
noMoLLUM OU3NYECKNUX METOAOB, WCMONb3ys OnucaHue

nccnegoBaHus, BblAenaATb npoBepsiemoe
npeanonoXeHue, OLEHMBATb NPaBUNBbHOCTL Mopsiaka
npoBeaeHust nccnegoBaHus, aenatb BbIBOAbI,

NHTEepPNpPeTUpoBaTh pe3ynbTaTbl HAGMAEHUI U OMbITOB

NpoBOAUTL ONbITbl NO  HabngeHuo  prsmyecknx
ABNEHUN nnm dunanyeckmnx CBOWNCTB Ten:
CaMOCTOATENBbHO cobupaTb YCTAaHOBKY U3 M3BbITOYHOMO
Habopa obopynoBaHus, OonuUCbiBaTb XO4 OnbiTa U €ro
pe3ynbTaTbl, POpPMyNMpoBaTb BbIBOAbI

NpoBOANTL NPU  HEOBXOAUMMOCTU  Cepuro  NPAMbIX
N3MepeHunn, onpegensas cpenHee 3Ha4veHue
namepaemMon  BenunuMHbl  ((pOKycHoe  paccTosHue
cobupatoien nuH3bl), 060CHOBLIBaTL BbLIOOP cnocoba
n3amepenHus (nsmeputenoHoro npnbopa)

1.11

1.12

NpoBOAUTbL UCCreLOBaHME 3aBUCUMOCTEN (PU3NYECKNX
BENMUYMH C MCMNONb30BaHNEM MPSAMbIX WU3MEPEHUIN:
nnaHupoBaTb nccnegosaHue, CaMOCTOATENbHO
cobvpatb  yCTaHOBKY, dMKCMpOBaTb  pe3ynbTaTtbl
NONy4YeHHOWN 3aBUCMMOCTU PM3NYECKUX BEMNNYMH B BUAE
Tabnuum rpadukoB, genaTb BbIBOAbI MO pes3ynbTartam
nccnenoBaHus

NpPoOBOAMUTb  KOCBEHHblE  U3MEPEHUA  (PU3NYECKUX
BENMMYMH:  MNaHupoBaTb  U3MepeHus,  cobupaTb
9KCNepUMEHTanbHyl0  YCTaHOBKY U BbIMONHATb
n3MepeHus, crnegya  npensiokKeHHOM  MHCTPYKUUW,
BblYMCIIATL 3HAYEHMEe BENIMYMHbI U aHanM3npoBaTb
nosiydeHHole  pesynbTatbl C  YY4ETOM  3aJaHHOW
NOrpeLIHOCTN N3MepeHUm




1.13

cobniogate npaBuna TexHWkM GesonacHocTU npu
paboTe ¢ nabopaTtopHbiM 060pyaOBaHMEM

1.14

pasnuyaTtb OCHOBHbIE NPU3HaKK N3yYeHHbIX
dom3anyeckmx MoLenen: MaTepuanbHas TOuYKa,
abconTHO TBEPAOE Temno, TOYEYHbIA UCTOYHUK CBETA,
nyd, TOHKAA §WH3a, nNnaHeTapHas MoAeNnb aroma,
HYKNOHHas Mogenb aTOMHOro sapa

1.15

XapakTepu3oBaTb MPUHUUNBLI  OENCTBUS  MU3YYEHHbIX
NpPUBopPoOB M TEXHUYECKMX YCTPOWCTB C OMOPOM Ha MX
onmncaHusl, NCrnosib3ys 3HaHMUS O CBOMCTBaxX (PU3NYECKUX
SIBMEHUN n Heobxoanmble domsndeckmne
3aKOHOMEPHOCTH

1.16

MCnonb3oBaTb CXEMbl W  CXEMATUYHbIE  PUCYHKM
N3YYEHHbIX TEXHUYECKUX YCTPOMWCTB, W3MEPUTENbHbIX
NpMOOPOB N TEXHONOIMYECKNX NPOLIECCOB NPU PELLEHUN
y4yeOHO-NpakTU4ecKnx 3agad, onTuyeckue cxembl Ans
NOCTPOEHMA u306paXeHnn B MNIIOCKOM 3epkane wu
cobupatoLen nmH3e

1.17

1.18

1.19

npuBOANTL MpUMepbl  (HaxoauTb  MHGOpPMauUui o
npumepax) NPakTUYeCcKoro NCNosib30BaHNA U3NYECKUX
3HaHUN B MOBCEOHEBHOMW XMU3HW Ans obecneyeHus
GesonacHoCcTM npu obOpaweHun ¢ npubopamn w
TEXHUYECKMMWN YCTPONCTBAMMU, COXPaHEHMUSI 340POBbS U
cobniogeHnss HOpPM  3KOSIOrMYecKkoro noBedeHus B
OKpy>XaroLlen cpene

OCYLLECTBMATbL  MNOMUCK  WMHGopMauunm  OU3NYECKoro
cogepxaHuss B ceTn VIHTepHeT, CaMOCTOATESIbHO
dopMynMpyss MOUCKOBLIM  3aMpoc, HaxoauTb NyTU
onpegeneHuns A0CTOBEPHOCTM NONy4YeHHON
WHOpPMaLMM  Ha OCHOBE WMEKLLUNXCA 3HAHUN W
AONOSTHUTESTbHBLIX UCTOYHMKOB

ncnonb3oBaTb MNPU  BbINONMHEHMM Y4YebHbIX 3afaHui
Hay4HO-NONYNAPHYHO nntepartypy dunanyeckoro
coepxXaHus, cnpaBoYHble MaTepuarbl, pecypcbl ceTu
WMHTepHeT;, BnNagetb nNpuMEMaMM  KOHCMNEKTUPOBaHUSA
TekcTta, npeobpasoBaHns uHGOPMaAUUM N3  OOHOM
3HaKOBOW CUCTEMbI B APYryto

1.20

co3gaBaTb COOCTBEHHble MUCbMEHHbIE W YCTHble
coobLLeHsT Ha OCHOBE WHMOPMaUMN U3 HECKONbKMX
NMCTOYHUKOB  (PU3NYECKOrO  coaepxaHusi, nyoenmnyHo
npeacTaBnaTb pe3ynbTaThbl NPOEKTHOM nnu
nccrnegoBaTenbCKOWM  OEATENIbHOCTW,  NpuM  3TOM
rPaMOTHO  UCNOMb30BaTb  WU3YYEHHbIN  MOHATUNHBLIN
annapart n3yyaemoro pasgerna (puanku n conpoBoxaaTb
BbICTYNMEHNE npe3eHTaumen ¢ y4éToM OCOBEHHOCTEN




ayagntTopumn cBepCTtHUKOB

1.21

Npn BbINONTHEHUN Yy4EeOHbIX NPOEKTOB M MCCNeaoBaHWU
dM3n4ecknx NpoLeccoB pacnpenensatb 06s13aHHOCTM B
rpynne B COOTBETCTBMW C MOCTaBfIEHHbIMUX 3ajadvyamu,
cneguTb 3a BbINOJIHEHMEM MaHa [OenucTBUi W
KOppeKTnpoBaTb €ero, ajekBaTHO oueHuBaTb
cOBCTBEHHBIN  BKMag B AeATEenbHOCTb  FPynnbl,
BbICTpamBaTb  KOMMYHWKaATMBHOE  B3aMMOAENCTBUE,
NposiBNAS roTOBHOCTb pa3peLuaTb KOHNUKTbI




NMPOBEPAEMBIE 3JIEMEHTbI COOAEPXXAHUA

7 KINACC

Kon Koa
pasgena 3NleMeHTa

MpoBepsieMble aneMeHTbl coaepXaHus

®UIVKA U EE POJb B MO3HAHWN OKPYXAIOLEIO

MNPA

1.1

dusmka — Hayka O npupoge. HsneHus
npupoabl. dunsunyeckune SBMEHUS:
MexaHW4eckne, TensoBble, 3neKkTpuyeckue,
MarHuUTHble, CBETOBbIE, 3BYKOBbIE

1.2

1.3

1.4

1.5

dusnyeckue BENTUYUHDI. N3mepeHne
dm3nyecknx BenmymH. Pmnsmnyeckne npnodopobl.
MorpewHocTb namepeHnn. MexgyHapogHas
cuctema eanHuL

EctecTBEHHOHay4YHbIN  MeTO4  MO3HAHWS:
HabnogeHne, NnocTaHoOBKa Hay4HOro
BOMNpoCa, BblOBUXEHNe rmnoTes,
3KCNEPUMEHT no npoBepke rmnoTes,
obbsicHeEHNe HabngaemMoro ABneHus

OnuncaHne pnsndeckmx SBNEHMN C NOMOLLbIO
Moaenen

MpakTnyeckue paboThbl:
###Par#IamepeHne paccTostHUN.
#H#Par##HamepeHne obbéMa XMOKOCTU U
TBEpPOOro Tena.

###Par###OnpeneneHne pasmepoB Manbix
Ten.

###Par#H amepeHne TemnepaTypbl  npu
MOMOLLM  >KMOKOCTHOrO  TepMoMeTpa U
AaTyuka TemnepaTypbl

NMEPBOHAYAJIbHBLIE CBEAEHNA O CTPOEHNA

BELWECTBA
###Par###CTpoeHne BewlecTBa: aToMbl WU
5 1 MOJEKyIbI, nx pasmepbl. OnbIThl,
AoKasblBalWwmMe  OUCKPETHOE  CTpOoeHue
2 BeLlecTBa
###Pari###[BmKkeHne 4yacTuu  BellecTBa.
50 CBA3b CKOpPOCTW  [OBWXEHUS 4YacTuy C
' Temnepatypon. bBpoyHoBCckoe  OBMXeHue,
Andbysns
2.3 B3anmopgencteme 4acTtuy BellecTsa:




npuTaXeHne n oTtarnkmBaHme

2.4

#H##Par#HtArperatHble COCTOSIHUA BeLWeCTBa:
CTPOEHME Tra30B, XWOKOCTEM U TBEPAbIX
(kpucTannuyeckmx) Ten. Baanmocssasb mexay
CBOMCTBaMW BELLECTB B pa3HbIX arperatHbiX
COCTOSIHUSIX WU UX aTOMHO-MONEKYNAPHbIM
CTPOEHMEM

2.5

OcobeHHOCTHM arperaTHbIX COCTOAHUI BOAbI

2.6

ABVWXEHUE

MpakTnyeckue paboThbl:

###Par##H#OueHka anameTpa atoma
MeTogoM  psgoB  (C MCMOMb30oBaHWMEM
doTorpacun).

###Par##H#ONbITHI no HabnoaeHno
TENSIOBOro pacLUMpEHNsI ra3os.
#H##Par###0nbITh no oBHapyXeHuto
OENCTBUSA CUI MOMEKYNSAPHOIO NPUTSXKEHUS

1 BSAUMOOEWNCTBUE TEN

3.1

MexaHunyeckoe fgBwxeHne. PaBHOMepHoe w
HepaBHOMEPHOEe ABUXeHne

3.2

3.3

###Par###CropocTb. CpegHas CKopoCcTb nNpu
HepaBHOMEPHOM ABWXeHuU. PacyéTr nytm u
BPEMEHUN OBMKEHUS

ABneHne  uHepumu.  3aKOH  UHEpPLMW.
B3aumopenctene  Ten Kak  npuyMHa
N3MEHEHNsI CKOPOCTM ABWXeHus Ten. Macca
Kak Mepa MHEPTHOCTU Tena

3.4

3.5

3.6

3.7

3.8

3.9

3.10

###Part#H# InoTHOCTL  BewecTtBa. CBA3b
MNOTHOCTM C KONIMYECTBOM MOIEKyn B
eanHnue obbEma BellecTBa

Cuna Kak xapakTepucTuka B3avMOAENCTBUS
Ten

Cuna ynpyroctm n 3akoH ['yka. MamepeHune
CuIbl C MOMOLLIbIO ANHaMoMeTpa
#i##Part##ABneHne TaroteHns u  cuna
TshkecTn. Cuna TsHKecTn Ha Apyrux nnaHeTax.
Bec Tena. HesecomocTb

Cuvna TpeHusi. TpeHne CKONMbXEHUS U TpeHue
nokosi. TpeHune B Npupoae N TEXHUKe

#H##Par##HCnoxeHne cun, HanpaeBrieHHbIX MO
OAHOM NpAMoNn. PaBHOOeNCTBYOLAA CUST

MpakTuyeckue paboTbi:

OnpeaeneHne  CKOPOCTM  paBHOMEPHOrO
ABWXKEHUS1 (Wwapuka B KWMOKOCTU, Mogenu
3MeKTpUYECKOro aBTomMobuns u Tak ganee).




Onpepnenexue cpeaHen CKOPOCTH
cKonbxeHust  Opycka wunuM  wapuka no
HaKIIOHHOW MIOCKOCTMW. OnpegenexHune
MNNOTHOCTU TBépOOro  Tena. OnbIThI,
AeMOHCTpUpyroLme 3aBUCMMOCTb
pacTshkeHus (gedopmauumn) MpyKuMHbl  OT
NPUITOXXEHHOM CUIbI. OnbIThl,
AEMOHCTpUpylowMe  3aBUCUMOCTb  CUSTbI
TPEHUS CKOSIbXEHUS OT Beca Tena W
XapakTepa conpukacarLmMxcsi MOBEPXHOCTEN

dusnyeckne SABnNeHUss B Npupoae: npumepsi
OBWKEHUS] C  PasfUYHbIMW  CKOPOCTSIMM B

3.11 y 8 y
XMBOW W HEXMBOW Npupoae, OencTsBuve Cusbl
TPEHUSA B NPUPOAE U TEXHUKE

312 TexHun4yeckne  ycTpouctea: AuMHaAMOMETP,

noawnnHMKN

OABNEHWE TBEPObIX TEN, >XUOKOCTEW N TA30B

4.1

[laBneHne  TBEpaoro  Tena. Cnoco0Obl
YMEHbLLEHUS N YBENUYEHNSA OaBNEHUS

4.2

[aBneHune rasa. 3aBUCUMOCTb aBfeHUs rasa
oT 06béma, TemnepaTtypbl

4.3

Mepegaya pasneHus TBEPAbIMM Tenamu,
Xugkoctamm U rasamu. 3akoH [lackans.
MHeBMaTMYeCKMEe MaLLUHbI

4.4

4.5

4.6

4.7

3aBMCMMOCTb  [AaBMNEeHUs  XUOKOCTU  OT
rmybuHbl.  mgpocTaTtMyecknn  napagokc.
Coobuwatowmeca cocyabl. ['vapasnuyeckune
MeXaHN3Mbl

ATmocepa 3emnm mn atMmocdepHoe
AasreHue. MpuynHbI CyLeCcTBOBaHUSA
BO3adyWwHoOn  obonoykn  3emnn.  OnbIT
Toppuyennu. 3aBUCUMMOCTb aTMOC(epHOro
AaBrieHnNa OT BbICOTbl Ha YPOBHEM MOPS

NamepeHne aTMocdepHoro AaBreHus.
Mpubopbl ONa M3MepeHuss aTMOCEEPHOro
AaBneHus

[encrtene XnOKOCTU U rasa Ha NOrpy>XEHHoe
B HMX Teno. BeiTankueatowasa (apxumenosa)
cuna. 3akoH Apxumega

4.8

4.9

lMnaBaHue Ten. BosgyxonnaeaHue

MpakTnyeckme paboTbl:

MNccnepoBaHme 3aBMCUMOCTM Beca Tena B
BoOae OT Ob6bEMa NOrpy>XEHHOM B XXUOKOCTb
yactn Tena. OnpegeneHne BbiTanKnBatoLLEN
cunbl, AENCTBYIOLLIEN HA Teno, NorpyXeéHHoe




B KumakocTb. [lpoBepka He3aBUCUMOCTHU
BbITankMBawLlen Cunbl, OENCTBYKOLEN Ha
TEeno B XWOKOCTU, OT Macchl Tena. OnbiThl,
AEeMOHCTpupytoLmne 3aBUCUMOCTb
BbITankMBawLlen Cunbl, OENCTBYKOLEN Ha
Teno B XNAKoCTU, OT 06bEMma NOrpy>KEHHON B
XMOKOCTb 4YacTu Tena W OT MNOTHOCTU
Xngkoctn. KOHCTpynpoBaHne apeomeTpa unum
KOHCTpYMpOBaHME NOAKM N onpeaeneHve eé
rpy3onogbLEMHOCTU

dusnyeckne sBNEHUs B npupoae: BJIUAHUE

410 aTMocepHoro  gaBneHus Ha  >XMBOW
opraHuam, nnaBaHue pbib
TexHnyeckne yctponctea: coobuaromecs
cocyapbl, YCTPOWCTBO BOOONpPOBOAA,
4.11 rmapasnnyeckmni npecc, MaHOMeTP,

GapomeTp, BbICOTOMEp, MOPLUHEBOW Hacoc,
apeomeTp

PABOTA, MOWWHOCTb, SHEPTUA

5.1 MexaHu4yeckasa paboTa
5.2 MexaHnyeckas MOLLHOCTb
[MpocTble  MexaHU3MbI: pblyar, 60K,
5.3 HaKnoHHas nnockocTtb. [NpaBuno pasHoBecus
pblyara
54 lMprMeHeHWe npaBuna paBHOBECUSA pblyara K
' 6roky
«3onoTtoe npasusio» MeXaHUKN.
55 KoadhpnumeHT Nosie3Horo nencTemns
' MexaHn3MoB. NpocTble MexaHn3mMbl B ObITY U
TEXHUKE
56 lMoTeHuManbHaa 3Heprun Tena, MNOAHATOro
’ Hag 3eMnén
5.7 KuHeTuyeckasa aHeprua
MonHaa MexaHuveckad aHeprus. 3akoH
5.8 M3MEHEHUA U COXPaHEHNa MeXaHU4eCKon
QHepruu
MpakTnyeckue paboThbl:
###Par##H#OnpegeneHne  paboTbl  cuUnbl
TPEHMS NpU pPaBHOMEPHOM ABWXXEHUW Tena
59 no rOpu3oHTanbLHoOM NOBEPXHOCTMU.

VccnepoBaHune ycnoBuin paBHOBECUSA pblyara.
Namepenne Kl HaKNOHHOM MMOCKOCTMW.
M3yyeHne 3aKkoHa COXpaHeHUs MexaHN4eCcKomn
3Heprum




5.10

dunsnyeckne ABnNeHUs B npupoae: pbidarn B
Tere YyerioBeka

5.11

8 KITACC

Kop Kop
pasgena aneMeHTa

TEMNJIOBbIE

6.1

TexHn4eckune yCTpoucTBa: pblyar,
NOABWXKHbIN " HENOABUXKHbIN onoku,
HaKMOHHasi NSIOCKOCTb, NMPOCTbleé MEXaHWU3MbI
B BbITY

MpoBepsieMble aneMeHTbI coaepKaHus

ABNEHUA

OCHOBHble MOOXeHUS MOIEKYISAPHO-
KMHETUYECKOW TEOPUN CTPOEHUSs BellecTBa.
Macca wu pasmepbl Monekyn. OnbiThbl,
NoATBEpXXAallWmne OCHOBHbIE  MOJIOXEHUS
MOJIEKYNSIPHOKMHETUYECKOW TEeopUn

6.2

6.3

6.4
6.5

Mopgenwu TBEpAOro, Xnagkoro n ra3oodpasHoro
COCTOAHMM BewecTBa. Kpuctannuyeckune wn
aMmopdHble Tena

OObsicCHEHME CBOWCTB rasoB, >XWOKOCTEW U
TBEPAbIX Te€n Ha OCHOBE  MONOXEHWUN
MONEKYNAPHOKMHETUYECKON TEOPUM

CmMaumBaHue 1 KanunnspHble SBNeHus
TennoBoe pacluMpeHne 1 cxaTtume

6.6

Temnepatypa. CBs3b TemnepaTypbl CO
CKOPOCTbIO TEMNOBOro ABMXEHMS YacTull

6.7

6.8

6.9

6.10

6.11

6.12

BHyTpeHHsAs1 3Heprna. Cnocobbl U3MEHeHUs
BHYTPEHHEN 3Hepruun: Tennonepegada W
coBepLueHne paboTbl

Buabl Tennonepegayun: TeNnOnNPOBOAHOCTb,
KOHBEKLUS, U3NyyYeHune

KonunyectBo TennoThbl. YpenbHas
TENNOEMKOCTb BellecTBa

Tennoo6MeH W TennoBoe paBHOBECHE.
YpaBHeHue Tennosoro 6anaHca

[NMnaBneHue " oTBepaeBaHue
KpUcTannmyeckux BELLEeCTB. YnenbHas
TennoTta nnaBsneHus

MapoobpasoBaHue " KoHOeHcauus.
Ncnapenue. KuneHune. YpenoHaa TennoTa
napoobpasoBaHusi. 3aBncMMOCTb
TemnepaTypbl KUMEHUST OT aTMocepHOro




AaBlieHns

6.13 BnaxHocTb BO3gyxa
6.14 OHeprna  TOonMnMBa. YAenbHas  Tennota
cropaHus
MpuHUMNbl paboTbl TEnnoBbIX ABUratenen
6.15 KMNO TennoBoro pgBuratens. Tennosble
ABuraTenu n 3awmTa oKpyxaroLwen cpeabl
6.16 3aKOH COXpaHeHus1 U NpeBpaLLEHNs 3HEPIUN
B TEMJIOBLIX NpoLueccax
[MpakTuyeckne paboThbl:
#H#HPar###O0nbIThl no oOHapyXeHuto
AENCTBUS CUI MONEKYNAPHOro NPUTSXKEHUS.
###Par###OnbITbl no BblpaLLMBaHNIO
KpMCTannoB NOBapeHHON CONK UNKn caxapa.
#H##Par##H#ONbITbI no HabnogeHno
TENMNOBOro PaclUMPEHUst ra3oB, XXUOKOCTEN U
TBEPAbIX Ten.
###Par#H#H#OnpeneneHe gasneHus Bosgyxa
B 6GannoHe wnpuua.
##H#Par###OnbIThl, AEeMOHCTpUpyoLne
3aBMCUMOCTb [JaBrfieHMs BO3gyxa OT €ero
00bEMa M HarpeBaHUs UM OXNaxXaeHus:.
#H##Par###poepka rmMnoTesbl JIMHENHOMN
3aBMCUMOCTM [ONUHbI CTONOMKA KMAOKOCTM B
TepMOMETpUYECKOn Tpybke oT TemnepaTypbl.
6.17 ###Par###vHa6mo,qu ne N3MeHeHus
BHYTPEHHEN 3Heprun Tena B pes3ynbTaTe
Tennonepeaayn n paboTbl BHELLHNX CUT.
###Part##l ccnepoBaHmne ABNEeHus
TennoobmeHa Npu CMeLlnBaHUM XONOAHON U
rops4yen Boabl.
##H#Par###OnpeneneHue Konu4yecTea
TENNoThI, NOSTY4EHHOrO BOOOM npu
TennoobmMeHe C HarpeTbiM MeTannnyeckum
UMANHOPOM.
###Par#H#H#Onpenenenne yaenbHOM
TEensI0€MKOCTU BeLLecTBa.
###PartH#iccnenoBaHue npouecca
ncrnapeHums.
###Par#H#H#Onpenenenne OTHOCUTENbHOMN
BNa)HOCTM BO3ayXa.
###HPar###OnpeneneHve yaenoHon TennoThbl
nnaeneHuns noaa.
dunsnyeckune SAIBMEHns B npupoae:
6.18 NOBEPXHOCTHOE HaTSXKEHWe U KanunrspHble

ABINeHnd B npupoge, KpuctasJibl B npupoae,




6.19

nanyyenHme ConHua, 3amep3aHve BOLOEMOB,
Mopckue 6pu3sbl; obpasoBaHMe pockbl, TyMaHa,
NHes, CHera.

TexHnyeckue yCTpoucTBsa: Kanunnspeol,
npumepsbl MCNOSIb30BaHUS Kpucrannos,
XNOKOCTHbIN TepMoMeTp, AaTynk

TemnepaTypbl, TEPMOC, CUCTEMA OTOMSEHMUS
[IOMOB, TUrPOMETPLI, MCUXPOMETpP, NapoBas
TypOWHa, ABUraTesnlb BHYTPEHHEro CropaHusi.

AJIEKTPNYHECKUNE N MATHUTHBIE ABJIEHNA

OnekTpusauus Ten. [lsa poga anekTpu4eckmx

7.1
3apsgos
Baaumopenctene 3apskeHHbIX Ten. 3akoH
75 KynoHa (3aBMCUMOCTb CWibl B3aUMOAENCTBUSA
3apshKeHHbIX Ten OT BenMYMHbI 3apsigoB U
pacCcTosiHUS MexXay Tenamm)
IneKTpuyeckoe none. Hanpsi»kéHHOCTb
73 3NEKTPMNYECKOTO nons. MpuHUMN
' Cynepnosvumnm dnekTpuyecknx nonen (Ha
KayeCTBEHHOM YPOBHE)
Hocutenu 3NEKTPUYECKNX 3apsiaoB.
74 OnemMeHTapHbIN ANEKTPUYECKUN 3apaa.
' CtpoeHue aToma. [MpoBOAHMKM n
AN3NEKTPUKM
7.5 3aKOH COXpaHeHUs dNeKTpnYecKoro sapsiga
ONeKTpuYecKnn TOK. Ycnosus
7.6 CyLiecTBOBaHNA 3MEKTPUYECKOro TOKa.
MCTOYHUKM NOCTOSAHHOIO TOKa
[lencTBmnsa anekTpudeckoro Toka (Tennosoe,
7.7 XUMUYECKOE, MArHUTHOE). ONEKTPUYECKUN
TOK B XXMAOKOCTAX U rasax
78 onekTpnyeckas Lenb. Cuna TOKa.
' OneKTpuyeckoe HanpsikeHue
79 ConpoTuBrnieHne npoBoAHWMKA.  YOenbHoe
CONpoOTUBIIEHNE BELLIECTBA
7.10 3akoH Oma ans yyacTka uenm
711 NMocnepoBaTenbHoe n napannenbHoe
coenHeHne NPOBOAHUNKOB
712 PaboTa M MOLIHOCTb 3NEKTPUYECKOro TOKa.
3akoH [bxoynsa — JleHua
onekTpuyeckme uenn 1M notpebutenu
713 anekTpuyeckon aHeprum B 6bITy. KopoTkoe
3aMblkaHne
7.14 [MlocToAHHbIE  MarHuTbl. B3aumopencrtBue




NMOCTOAHHbLIX MarHATOB

7.15

MarHuTtHoe none. MarHutHoe none 3emMmnu u
€ero 3Ha4yeHue Ons Xn3Hum Ha 3emne

7.16

OnbIT opcrena. MarHuTtHoe none
3NEeKTPUYECKoro TOKa. [MpumeHeHune
9NEeKTPOMarHMToB B TEXHUKE

7.7

[lenctBne mMarHMTHOro nonig Ha NPOBOAHUK C
TOKOM. JQnekTpoasuraTenb NOCTOSAHHOIO TOKa.
Mcnonb3osaHune anekTpoasuraTenemn B
TEXHUYECKMX YCTPOMCTBAX U Ha TpaHcnopTe

7.18

OnbITbl dapages. AsneHwve
3fieKTpoMarHMTHoM  nHaykumn.  [pasuno
JleHua

7.19

7.20

onektporeHepaTop. Cnocobbl  nony4vyeHus
9NEKTPUYECKOM SHEPTUN. DNEKTPOCTaHUMM Ha
BO30OHOBNSAEMbIX MCTOUYHUKAX SHEPTUM

MpakTnyeckue paboTbl:

OnbITbl MO HabNAEHUIO aneKkTpu3auun Ten
NHOYKUMEN N NPU CONPUKOCHOBEHUM.
WccneposaHne [OencTBUSA  ANIEKTPUYECKOro
nosisi Ha NPOBOAHUKN U ONINEKTPUKMN.

Cbopka n npoBepka paboTbl 3NEeKTPUYECKOMN
Lenu noCTOSAHHOrO ToKa.

N3mepeHne n perynmpoBaHue cusbl TOKa.
N3mepeHne n perynnpoBaHmne HanpsikeHus.
WccnegoBaHne 3aBMCUMMOCTM  CUMbl  TOKA,
nayLwiero Yepes pe3nctop, OT CONpoOTUBIEHNS
pes3ncTopa 1 HanpsXXeHUst Ha pe3ncTope.
OnbITbl, AEMOHCTpUpYOLLNE  3aBUCMMOCTb
3MIEKTPMUYECKOrO COMNMPOTUBIIEHNSA NPOBOAHMUKA
OT €ero AnuHbl, nnowaan nonepeyvyHoro
ceyeHus n matepuana.

MpoBepka npaBuna CroOXeHUst HanpsKeHun
npu nocnegoBaTeNibHOM COeOMHEHUN AOBYX
peauctopoB. [lpoBepka nNpaBwuna ans Cunbl
TOKa nNpuv  nNapannenbHOM  COoeauHEHUU

pPe3nCTopOoB. OnpepnenexHve paboThbl
SMNeKTpuyeckoro Toka, wmaywero 4yepes
pe3uncTop. OnpepeneHue MOLLHOCTH

3IEKTPMYECKOrO  TOKa, BblAENSeMON  Ha
peauctope. VccnepgosaHue  3aBMCUMOCTHM
CUnbl TOKa, maywlero 4yepes namnoyky, oT
HanpsbkeHna Ha Hen. Onpepenenve KA
HarpeBaTend. lVccnegoBaHne MarHUTHOro
B3aMMOOENCTBUA  MOCTOAHHbLIX  MarHuUTOB.
M3y4yeHne MarHMTHOro nons MOCTOSIHHbIX




MarHMToB  nNpu  ux  ObbeanHeHun u
pasgeneHun. NccnepoBanne NencTBuA
3SIEKTPUYECKOrO TOKa Ha MarHUTHYHO CTPEsIKY.
OnbITbl, AEMOHCTpUpYOLWNE 3aBUCUMOCTb
CWnbl B3aMMOLENCTBUSA KaTyLKM C TOKOM U
MarHuTa OT CUibl TOKa U HanpasfeHnsa TOKa B
KaTtywke. W3yyeHne [encTtBuMs MarHUTHOrO

nons Ha NPOBOAHUK c TOKOM.
KoHCTpynpoBaHne ©n  unsyvyeHne paboThbl
anekTpoaBuraTens. N3mepeHne Kna

anekTpoaBuraTtenbHon yctaHoBKWU. OnbITbl MO
NUccneaoBaHUI0 SABNEHUS 3MeKTPOMarHUTHOWN
NHOYKLUN: nccnenosaHve N3MEHEHUMN
3HAYEHUS1 W HanpaBneHUst WHAOYKLMOHHOMO
TOKa

7.21

dunsnyeckune sIBNeHns B npupoge:
aNeKTpuyeckne sBneHnss B aTMmocdepe,
3NEKTPMNYECTBO XMBbIX OpraHn3mos,
MarHuTHoe none 3emnu, Apend noscos,
pPOSib MarHUTHOrO NMONs ANs XU3HK Ha 3emne,
NoSIIPHOE CUsIHUE

7.22

9 KITACC

TexHnyeckne  yCTpoOMUCTBA:  SNIEKTPOCKOM,
amnepmeTp, BOSMbTMETP, peocTaT, CYETUMK
3NeKTpu4ecKomn SHeprum,
3NEeKTPOOCBETUTESbHbIE npnbopsl,
HarpeBaTerbHble anekTponpunbopsl
(Npumepbl), aNeKTpuYecKne NpeaoxpaHnTenu,
9NEKTPOMArHuT, anekTpoasuratenb
NMOCTOSIHHOIO TOKa, reHepaTop MOCTOSIHHOMO
TOKa

Kon Kopn
pasgena 3nemMeHTa

npOBepﬂeMble AJIEMEHTDbI coaepKaHUA

MEXAHUYECKUNE ABJIEHNA

8.1

8.2
8 8.3

MexaHunyeckoe paBwxkeHue. MartepuanbHas
Touyka. Cucrtema oTcuéTa

OTHOCUTENBHOCTb MEXAHNYECKOrO ABMKEHMS
PaBHOMepHOE npsiMONMHENHOE ABWXEHWE

8.4

###Par#HHepaBHOMepHOE NPAMOSIMHENHOE
apwxeHne. CpeaHas n MrHOBEHHas1 CKOPOCTb
Tena npyv HEpaBHOMEPHOM ABUXEHUN

8.5

YcKopeHue. PaBHoycKkopeHHoe




NPSIMOSNTIMHEMHOE OBUMXKEHNE

#i##Part##CBoboaHoe nageHme. OnbiThl

8.6
Manunesd
###Par##HPaBHoMmepHOoe  OBWXEHME MO

8.7 OKPYXHOCTU. [Mepuoa n vyacTtoTa obpalleHus.
JvHenHas n yrnosas CKOPOCTMW.
LleHTpocTpeMuTenbHoOe yckopeHue

8.8 MMepBbIn 3aKOH HblOTOHA

8.9 BTopon 3akoH HbOTOHa

8.10 TpeTtnin 3akoH HblOTOHa

8.11 #HHHPar##HNpnHuMn cynepnosnummn cun

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

8.13 CKOJSIbXXEHUs, cuna TPeHUa TMOKosA, Opyrue
BMAbl TPEHUS
###Par###Cuna TSAXeCTun n 3aKOH

8.14 BCEMUPHOIo TArOTEHUA. YcKkopeHue
cBOOOAHOro NageHns
OswxeHne nnaHeT Bokpyr ConHua. lNepBas

8.15 KOCMMYeckasi CKoOpocTb. HeBecomocTb #
neperpysku

8.16 PaBHoBecue ) MaTepuanbHON TOYKN.
ABConTHO TBEPLOE TENO
###Par#HtPaBHoBecne TBEpOoOro Tena ¢

8.17 3aKpennéHHon ocbilo BpaweHua. MomeHT
cunbl. LleHTp TaxecTn

8.18 Mmnynec Tena. W3mMeHeHMe wumnynbca.
mnynbc cunbl

8.19 3aKOH CoxpaHeHus uMmnyrbca

8.20 #it#HPart##PeakTMBHOE ABMXKEHME

8.21 MexaHu4yeckasa paboTa 1 MOLLHOCTb

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

8.93 MoTeHumnanbHas aHeprns Tena, MNOAHATOro
Hag NOBEPXHOCTbIO 3emMnu

8.24 [MoTeHuManbHaa aHepPrusa CXXaTomn NPYXuHbI

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

8.96 ###Par###3akoH coxpaHeHUs1 MexaHN4YeCKoM
SHeprum
MpakTnyeckne paboThbi:

8.27 OnpepneneHwue cpeaHen CKOPOCTU

CKOJTb>XXEHUA 6pyC|<a U OBMXEHUA Lapuka




8.28

MO HaknoHHow nnockoctn. OnpeneneHune
YCKOPEHNA Tena npu pPaBHOYCKOPEHHOM
ABVKEHUWN NO HAKNOHHOWM NSTIOCKOCTW.
WccnepoBaHne  3aBucuMoOCTM  nNyTM  OT
BPEMEHN NPU PaBHOYCKOPEHHOM ABWKEHUU
6e3 Ha4YanbHOWM CKOPOCTMW.

MpoBepka rmnoTesbl: ecnm npwm
paBHOYCKOPEHHOM ABVKEHUN 6e3
HayanbHOM CKOPOCTU MNYyTU OTHOCATCH Kak
PS4 HEYETHbIX Yncen, TO COOTBETCTBYIOLLME
MPOMEXYTKM BPpEMEHN OQUHAKOBbI.
WccnepoBaHne 3aBMCUMOCTU CUIbl TPEHUS
CKOMbXEeHUst ~ OT  CUNbl  HOPMAarbHOro
nasnenust. OnpegeneHve KoadduumeHTa
TpeHus CKOMbXEHWS. Onpepenexue
XXECTKOCTU NpyXuHbl. OnpegeneHne paboThbl
CUNbl TPEHUS NpPU PaBHOMEPHOM OBUKEHUM
Tena nO TOPU3OHTANbHOM MOBEPXHOCTMW.
OnpepgeneHune paboTbl CUnbl yNpyroctn npwu
nogbéme rpysa C  MCMONb30BaHWEM
HEeNoABWMXXHOMO M NOABWKHOIO GIIOKOB

dusnyeckne aBneHnsa B Npupoae: Npunmebl 1
OTNMBbI, [OBWKeHne nnaHeT ConHeYyHon
CUCTEMbl, PEaKTUBHOE [OBWXKEHWE XXUBbIX
opraHuM3moB

8.29

TexHnyeckne  ycTpowucrtea: cnnaomeTp,
AaTYMKM  MNOJSIOXKEHUS,  PacCTosiHUA U
YCKOPEHUS, pakeTbl

MEXAHWNYECKUE KOJIEBAHUA U BOJIHbI

9.1

9.2

KonebatenbHoe  OBWMXeHue. OcHoBHble
XapaKTepUCTUKN konebaHun: nepuog,
yactoTa, amnnuTyga

MaTemMaTnyeckKnn N NPY>XUHHBbIM MasTHUKMW.
lMpeBpalleHne aHeprun npu konedatenbHOM
OBVKEHUN

9.3

3artyxaowme konebaHus. BbIHYXOEHHble
konebaHua. Pe3soHaHc

9.4

MexaHun4eckue BOJHbI. CsoncTBa
MexaHudecknx  BOMH.  [1pofonbHble U
nonepeyvHole BOSHbl. [nMHa BOSIHbI WU
CKOpPOCTb eé pacrnpocTpaHeHus.
MexaHn4yeckne BOSNHbI B TBEPOAOM Tene,
cencMmnyeckmne BOJHbI

9.5

3Byk. [pOMKOCTb UM  BbICOTa  3BYyKa.
OTpaxeHue 3ByKa




9.6

MHdpasByk 1 ynbTpasByk

9.7

MpakTnyeckue paboThbl:

Onpenenexne 4yacToThl " nepvoaa
KonebaHun maTeMmaTU4YecKoro MasTHUKa.
OnpegeneHune 4acTOoTbl " nepuoga
kone6aHun NPyXMHHOro MasiTHUKa
NccnepoBaHue 3aBNUCUMOCTU nepuoaa
kKonebaHuin NoABELUEHHOro K HUTK rpy3a oOT
AnNuHbl HUTWU. WccnepoBaHue 3aBUCUMMOCTHU
nepuoga konebaHum NPY>KMHHOMO MasiTHUKA
OT Macchbl rpysa. [1lpoBepka HE3aBUCMMOCTM
nepuoaa konedaHunn rpysa, NnogBeLEeHHOro K
HUTWN, OT Maccbl rpy3a u XECTKOCTU MPY>KUHBbI.
N3mepeHne yckopeHnss ceobogHOro nageHus

9.8

9.9

dusnyeckne SIBMNEeHUs B npvpogae:
BOCNpUSITUE 3BYKOB )KMBOTHbIMM,
3eMNeTpsiCeHNne,  CEWCMUYECKMe  BOJSHbI,
LlyHaMu, 3Xo

TexHu4eckune yCTpoKncTBa: 3XO0noT,
MCNonb3oBaHWe YnbTpa3Byka B ObITy W
TEXHUKE

SQJIEKTPOMAIHNTHOE MNOIJE N 3JIEKTPOMAIMHUTHBIE

BOJIHbI

10.1

OnekTpomMmarHuTHoe none.
OneKTpoOMarHuTHble BOJIHbI. Csoncrtea
9NEKTPOMArHUTHbIX BOJTH

10.2

LLkana ANEeKTPOMarHMTHbIX BOJ1H

10.3

OneKkTpomMarHuTHas npupoaa ceeTa.
CkopocTb cBeTa. BonHoBble cBOMCTBaA CBETA

10
10.4

MpakTnyeckue paboThbl:
M3yyeHne CBOMCTB 3N1EKTPOMArHUTHLIX BOJSIH
C MOMOLLIbIO MOBUbHOro TenedoHa

10.5

10.6

CBETOBbIE
11.1

dusmnyeckme ABIEHUS B npupoge:
Buonornyeckoe Aencrteune BMONMOTO,
ynbTpamnoneTtoBoro 1M PEHTreHOBCKOro
N3ny4yeHnn

TexHuyeckne YCTpOUCTBA: UCMNOMb30BaHWE
9NEeKTPOMAarHUTHbIX BOJSTH 4Nl COTOBOW CBA3MU

ABJIEHNA

NyyeBas mogenb cBeTa. VICTOYHMKKM cBETA

11 11.2

[MpamonuHenHoe pacnpocTpaHeHne ceeTa

11.3

OtpaxeHue ceeTa. nockoe 3epkano. 3akoH
OTpaXeHus ceeTa

11.4

I'IpenomneHme cBeTa. 3akoH npesioMmrneHnaA




ceeta. [lonHoe BHYTpeHHEE OTpaxXeHue
CBETa

11.5

JInnza. Xog ny4yen B nivH3e

11.6

OnTuyeckas cuctema doToannaparTa,
MUKpOCKONa 1 Terneckona

nas Kak onTuyeckas cucrtema.
Bnn3opykocTb 1 AanbHO30PKOCTb

11.8

PasnoxeHne 6enoro ceeta B cnektp. OnbIThbl
HbtoToHa. CnoxeHne cnekTpanbHbIX LBETOB.
[lncnepcus ceeta

11.9

MpakTnyeckme paboTbl:
###Par###l\ccnenoBaHme 3aBMCMMOCTHN yria
OTpaXeHMUsi CBETOBOr0 fyda OT yrna
nageHus.

###HPar#i3yyeHune XapakTepuCTUK
n3obpakeHns npegmeTa B NSIOCKOM 3epKarne.
###Par#llccnegoBaHme 3aBUCMMOCTH yrna
NpenomMreHns CBETOBOro Jfyya OT yrna
NnageHust Ha rpaHnLEe «BO34yX — CTEKIO».
###Par#HilonydyeHne  mnsobpaxeHun ¢
NOMOLLbIO cobumpatoLwen NUH3bI.
###Par###Onpenenexve doKyCcHoro
pacCcTosIHUS n ONTUYECKON Cuvnbl
cobupatoLen NMNH3bI.

###Par####0nbiTel N0 pasnoxeHuto 6Genoro
cBeTa B CMeKTp.

###Par###0nbiTel N0  BOCNPUATUIO LBETa
npegMeToB nNpu ux HabnogeHun Yepes
LBEeTOBble PUNLTPLI

11.10

11.11

dusnyeckue ABNEHNA B NpuMpoae: 3aTMEeHUs
ConHua wn JlyHbl, uBeTa Tesn, ONTUYECKUE
aBrneHns B atMmocdepe  (uBeT  Heba,
pedpakums, pagyra, Mmpax)

TexHudeckne yCTpoOWMCTBA: OYKM, NEepUCKon,
doToannapaT, onTU4Yeckne CBETOBOAbI

KBAHTOBbIE ABJINEHNA

12.1
12 12.2
12.3

12.4

OnbiTel  Pesepcdopoa  w nnaHeTapHas
mMogesnb atoma. Mogenb atoma bopa

McnyckaHvue v nornoweHne ceBeta aTOMOM.
KBaHTbI. JInHenyaTtble cnekTpsbl
PagnoaktnsHoctb. Anbga, 6eta- n ramma-
N3nyvYeHuns

CtpoeHne atomHoro 4dgpa. HyknoHHasd
MOAEeSb aTOMHOro sigpa. N3oTonbl




PagnoaktuBHble npeBpalleHus. [epuon

12.5 nonypacnaga aToMHbIX s4ep

126 AnepHble peakuun. 3akoHbl COXpPaHEHUS
3aps40BOro U MaccoBOro Yncen

127 OHeprus cBa3n aToMHbIX saep. CBs3b Maccehbl
N 3HEeprumn

128 Peakuun cumHTE3a n neneHus  anep.

' NcTouHmkn aHeprun ConHua v 38€34
ApepHas 3HepreTuka. Hewncteue

12.9 paguMOaKTUBHBIX  W3NMyYEeHUW Ha  KMBble
opraHunsmbl
MpakTnyeckme paboTbl:

HabntogeHne CANowWwHbIX WM AWMHENYaTbiX
CMEKTPOB U3NyYeHus.

12.10 ViccnepoBaHue TpekoB: U3MepeHue 3Heprum
yacTMubl N0 TOPMO3HOMY nytM  (NO
doTorpacuam).

N3amepeHne pagmoakTuBHoOro dpoHa
dusnyeckue ABMEHNA B npupoae:
€CTeCTBEHHbIN pagnoaKkTUBHbLIN doOH,

1211 KOCMUYeckme ny4n, pagnoakTUBHOE
n3nyvyeHune NPUPOLHbIX MUHeparos,
OEeNCTBME pPagVoOaKTUBHbLIX WU3NYYEHUN Ha
OpraHu3m yernoseka
TexHunyeckne yYCTPOMCTBA:  CMNEKTPOCKOM,

12.12 MHANBUAYaNbHbLIN A03nMeTp, Kamepa

BunbcoHa




NMPOBEPAEMbBIE HA O3 NO ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHOW OEPA3OBATEJIbHOW NPOrPAMMBI
OCHOBHOI'O OBLUEINO OBPA30OBAHUA

Kopn
npoBepsAemMoro
TpeboBaHusA

NMpoBepsiemble TpebOBaHMA K NpeaMEeTHbIM
pe3ynbTatam 6a30BOro ypoBHsi OCBO€HUS OCHOBHOM
obGpa3oBaTesnibHOM NporpamMmmbl OCHOBHOIO obLero
obpasoBaHusa Ha ocHoBe PIrOC

[MoHMMaHMe ponu (PU3MKM B HaAy4YHOU KapTUHE MUPa;
cchopmmpoBaHHOCTL  ©a3oBbIX  NPeacTaBfneHun o
3aKOHOMEPHOW CBSA3W M MNO3HABAEMOCTU  SABMEHUN
npupoabl, O pPoOnM 3KCnepumeHta B  U3UKe, O
cuctemoobpasyrowen ponn  U3MKM B pasBUTUK
€CTECTBEHHbIX HayK, TEXHUKM W TexHonornn, o6
3BOMIOLUMN (PU3NYECKMX 3HAHUI N UX POSNN B LIESTOCTHON
eCTeCTBEHHOHay4YHOW KapTuHe Mupa, O BKrage
POCCUNCKMX W 3apyBexHbIX  YYEHbIX-(PU3NKOB B
pasBuTne HayKu, 00BbsACHEHNEe npoueccosB
OKpY>XaloLLLero Mmpa, pasButne TEXHUKU U TEXHOSOMMI

3HaHns o BMaax MaTepum (BewecTtBo W none), o
OBWKEHMN KaK crnocobe cyllecTBoBaHMS maTtepuun, o6
aTOMHO-MOJSEKYIIAPHON TEOPUN CTPOEHUS BeLLecTBa, O
dunanyeckon CYLLIHOCTM SABNEHUN npupoabl
(MexaHn4yecknx, TEennoBblX, 3NEKTPOMArHUTHbIX W
KBAHTOBbIX); YMEHNE pa3nuyaTb SABMAEHUS NO ONMCaAHWIO
MX XapaKTepHbIX CBOWCTB W Ha OCHOBE OMNbITOB,
AEMOHCTPUPYIOLMX [aHHOe usnyeckoe sBNEHue;
yMEHME  pacno3HaBaTb  MNPOSBMEHME  U3YYEHHbIX
dun3nyecknx ABNEHUN B OKpyXalolemM Mupe, Bbloensas
NX CYLLECTBEHHble CBONCTBA (MPU3HaKK)

BrnageHne ocHOBaMM NOHATMMHOrO annapata W
CUMBOJSTINYECKOIO fA3blka (PU3NKM M UCMOSIb30BaHME UX
ans peLueHuns y4eOHbIX 3agav; yMeHue
XapakTtepusoBaTb CBOMCTBaA Tern, ousnyeckme sBreHus
M npoueccbl, wucrnonb3ysa dyHOaMeHTanbHble W
AMMUPUYECKNE 3aKOHDI

YMeHne onucbiBaTb N3yYEHHbIE cBOUCTBA Ten wu
cbwsmqecme ABJII€HUA, NCNoJib3ys (bl/l3|/|‘—IeCKl/Ie
BEJNMN4YUNHbI

BnageHne ocHoBamMyn METOAOB Hay4HOro MO3HaAHWUA C
yy€ToM cobniogeHns npasun  BesonacHoro Tpyaa:
HabroaeHne pusndecknx SBneHnn:

yMeHue CaMOCTOSITENbHO cobupaTb
9KCMEepUMEHTAmNbHY0 YCTAHOBKY W3 AaHHoOro Habopa
0bopyaoBaHUs NO UHCTPYKLMK, ONUCBLIBATb X0 OnbiTa U




3anucblBaTb  ero  pesynbtatbl,  {OPMynMpoBaTb
BbIBOAbI;

nposefeHne TMpPsMbIX U KOCBEHHbIX  U3MEpPEHUN
dunanyeckmnx BENUYNH: yMeHue nnaHupoBaTb
n3mepeHuns, CaMOCTOATESTbHO cobupaTtb
9KCNEepUMEHTanbHyK0  YCTAHOBKY MO  MHCTPYKUUMU,
BblYMCIIATL 3HAYEeHWEe BeSIMYMHbI U aHanM3npoBaTb
nonyyeHHole  pesynbTatbl C Y4E€TOM  3a[aHHOM
NOrpeLLHOCTN pe3ynbTaToOB U3MEPEHWUI;

nposeaeHune HECMNOXHbIX aKCnepuMeHTanbHbIX
nccnegoBaHung, CaMOCTOATESbHO cobupaTtb
9KCNepUMEHTanbHyl0  YCTaHOBKY n NpoBOANTb
nccrnegoBaHne  No  MHCTPYKUUK, npeacraBnNATb
NnosiydeHHble 3aBUCUMOCTU (PU3NYECKUX BESIMYMH B
Buae Tabnuuy u rpadukoB, yYUTbiBaTb MOrpPeLUHOCTMU,
AenaTb BblBOAbI NO pe3ynbTaTtaM nccrnegoBaHus

[MOHMMaHMe  XapaKTepHbIX  CBOMCTB  (PU3NYECKUX
mMoaenen (maTtepuanbHasa Touvka, abcontTHO TBEpAOE
Teno, MOAENN CTPOEHUs ra3oB, XUOKOCTEN N TBEPAbIX
Ten, nrnaHeTapHas Mogenb aToMa, HYKMOHHas Moaesnb
aTOMHOro 4gpa) W YyMeHue TMNpUMEHATb UuX Ans
006bsICHEHMS (PM3NYECKMX NPOLECCOB

YMeHne obbsACHATL hmnandeckme npoueccsbl 1 CBOMCTBa
Ten, B TOM 4YUCNe M B KOHTEKCTE CUTyauun MNpakTUKo-
OPVEHTUPOBAHHOIO Xapakrepa, B YaCTHOCTW, BbISIBNATb
NPUYMHHO-CNEACTBEHHbIE CBA3M U CTPOUTb OObACHEHME
C OfnopoM Ha Wu3yyYeHHble CBOMUCTBA (PU3NYECKUX
ABMEHNN, (pPU3ndYeckne 3akOHbl, 3aKOHOMEPHOCTU WU
MoZenmu

YMeHue pelwatb pacyéTHble 3agayun (Ha Gase 2 — 3
YPaBHEHUN), UCMONb3yst  3akOHbl WU hopMynbl,
cBA3blBaOLLMEe PU3MYECKME BESIMYUHBI, B YaCTHOCTMU,
3anucbiBaTb KpaTkoe YCroBuMe 3ajaudun, BbISIBNATb
HefoOCTalLWmMe AaHHble, BblIbupaTb 3aKOHbI U (OOPMYIbI,
Heobxoaumble ONa €€ pelleHusl, UCMonb3oBaTb
CrpaBoYHble  AdaHHble, MNPOBOAMTb  pacyéTbl U
oueHuBaTb pPeanMCTUYHOCTb MOSTYYEHHOro 3HaYeHus
domsndeckomn BESTNYNHBI, yMeHune onpenenaTb
pasMepHOCTb PU3NYECKOW BESTUMYMHDBI, MONTYYEHHOWN Npu
peLleHnn 3agadn

YMeHne  xapaktepusoBaTb  MPUHUMMBI  OENCTBUSA
TEXHUYECKUX YCTPOMCTB, B TOM 4ucne ObITOBbIX
npubopoB, M  MNPOMBIWEHHbLIX  TEXHOMOMMYECKMX
npoLeccoB MO WX OMNUCaHWIO, WCMOSIb3yA 3HaHUSA O
CBOMCTBaxX (U3NYECKUX SABMEHUA N Heobxoaumble
dom3n4eckne 3akOHOMEpPHOCTHU




10

YMeHune ncnonb3oBaTb 3HAHUSA O PU3NYECKUX ABMEHUSAX
B NnoBCEeAHEBHOM XU3HKM N4 obecneyeHus
GesonacHocT  npu  obpaweHun ¢ BbITOBbIMU
npubopamu n TEXHUYECKMMU yCTpOMCTBaMy,
COXpaHeHns  300poBbs U cobnogeHnss  HOpM
9KOSOrMYEeCcKoro MoBeAEeHUsT B  OKpYXatollen cpeae;
NOHUMaHNE HeoBXOOUMOCTU NPUMEHEHMUS LOCTUKEHWUN
dom3nkm " TexHonormm  gns pauuoHansLHoOro
NPUPOAONOSIb30BaHUS

11

OnbIT nowucka, npeobpasoBaHMs W nNpeacTaBneHnsd
nHpopmauyumm domnanyeckoro cogepXXaHus C
NCrNonb30BaHNEM UHAOPMALMOHHO-KOMMYHUKATUBHbBIX
TEXHOMOMMN;,  YMEHWE  OuEeHMBaTb [JOCTOBEPHOCTb
nofly4eHHONn MWHMOpMaUMM Ha OCHOBE MWMEIOLMXCS
3HAHMM W JONOJSHUTENbHbLIX WUCTOYHMKOB; YMEHWE
ncnonb3oBaTb MNPU  BbIMNONHEHMU Y4YebHbIX 3afaHui

Hay4HO-MOMYSISIPHYHO nuTeparypy cmsmyeckoro
coaepxaHusi, CnpaBoYHble MaTepuarnbl, pecypcbl ceTu
NHTepHeT; BrnageHue 6a3oBbIMU HaBblkamu

npeobpasoBaHns WHGoOpMauMM w3 OLHOW 3HAKOBOW
CUCTEMbI B APYryl; ymMeHue cosgaBaTb COOCTBEHHble
MMCbMEHHbIE W YCTHble COODWEeHNA Ha OCHOBe
MHJOPMaLMN N3 HECKONBKNX MCTOYHUKOB




NEPEYEHb 3JIEMEHTOB COOEPXAHWUA, MPOBEPAEMbBIX HA O3
No ®U3UKE

Koa

MpoBepsieMbIn 3NIeMEeHT coaepXaHus

1
1.1

1.2

1.3

1.4

MEXAHWNYECKWE ABJIEHNA

MexaHunyeckoe paBuxkeHune. MartepuanbHas Todka. Cuctema
oTcyéTa. OTHOCUTENBHOCTbL ABUMXEHMNS

PaBHOMepHOe W HepaBHOMepHoe [OBWxeHue. CpegHsis

ckopocTb. dopmyna Ans BblYUCHEHUS CpeagHEN CKOPOCTU: V =
Si

PaBHOMepHOE MpsSIMONMHENHOE  OBMXEHMe. 3aBUMCUMOCTb
KoopauHaTbl Tena OT BPEMEHM B Ccfnyyvyae pPaBHOMEPHOIO
NPAMOSIMHENHOrO ABUXEHUS:

x(t)=x,+vt
'padmkn 3aBUCUMOCTU OT BPEMEHU ONS NPOEKUUM CKOPOCTH,

NPOEeKUNN NepemeLLeHs1, NyTU, KOOPANHATLI NPU paBHOMEPHOM
NPSIMONMHEHOM ABUXEHUU

3aBUCMMOCTb KOOpAMHaTLI Tena OT BPEeMEHU B cryyae
PaBHOYCKOPEHHOIo NPSIMONTMHENHOIO ABMKEHUS:

-Sx':f:l =1|-'.|;|__ * f_ax *

[

dopmynbl AN NPOEKUMU NnepeMeLLeHUst, NMPOeKLUN CKOPOCTU U
MPOEKLMM YCKOPEHUSI MPU PaBHOYCKOPEHHOM MNPSMOSIMHENHOM
ABWKEHUN:

-

¢
s.(D)=vyy, t+a,- 7

U.\'('f} =Up, +a, 1,

a,(f) =canst,

5 o]

vy, -y, =2a.s,
rpa(bI/IKI/I 3aBMCMMOCTUN OT BpeMeHU OAnA NpoeKUunn YCKOpeHUA,

NPOEKLNN CKOPOCTU, MPOEKLUN NepemMeLLeHNs1, KOOPAUHAaTLI Npu
PaBHOYCKOPEHHOM NPSMONMHENHOM OBUXEHUU

1.5

CBoboagHoe nageHue. dopmynbl, onucbiBalowme cBoboaHoe
nageHve Tena no BepTukanu (ABMXXEeHWEe Tena BHU3 UNKU BBEPX
OTHOCUTENBbHO NoBepxXHOCTN 3emnu). ['padukn 3aBUCUMOCTU OT
BPEMEHN AONsi NPOEKUUN YCKOPEHUs!, MPOEKLMM CKOPOCTU W
KOOpAWHaTbl Npu cBo604HOM NageHUn Tena no BepTukanm

1.6

CKOpPOCTb pPaBHOMEPHOIO [ABWXKEHUSI Tena Mo OKPYXXHOCTMW.
HanpaeneHne ckopocTw.
dopMyna Ans  BblMACIIEHUSI  CKOPOCTM  4Yepe3  paguyc




OKPY>XHOCTU 1 Nepuo obpalleHus:

2R
=
T
LleHTpocTpemuTenbHoe YyCKOpeHMe. HanpasneHne

LLEHTPOCTPEMUTENBLHOIO YCcKopeHusi. dopmyna ans BblYUCEHMS
YCKOpPEHUSI:

2
L

Macca. [MnotHocTb BelwectBa. dopmyna ans BblYUCIIEHUS
MNNOTHOCTMU:

m
1.7 =—
V
1.8 Cwuna — BekTopHas usmyeckas BenmyinHa. CnoxeHve cun
1.9 AsneHne nHepumn. MNepBbiv 3akOH HblOTOHA
BTopown 3akoH HbloTOHa:
F=m-a
1.10
CoHanpaBneHHOCTb BEKTOpa YCKOPEHNS Tena u BeKTopa Cusbl,
OenCTBYoLEeN Ha TeSo
Baanmopgencteume Ten. Tpetun 3akoH HbloTOHa:
111 Fy y=-F
TpeHve nokos U TpeHue cKombxeHua. Popmyna ansg
BbIYMCIIEHUS] MOAYNS CUMbl TPEHUSI CKOSTBXEHNS:
1.12 Fo=u-N

1.13

Hedopmaums Tena. Ynpyrue v Heynpyrue gegopmaumm. 3aKoH
ynpyrov gedopmaumm (3akoH l'yka):

F=k-Al




BcemunpHoe taroteHne. 3akoH BCEMUPHOIO TATOTEHUS:

M-

my -
F=G —+ =<
R
114 Cwuna TshkecTn. YckopeHne cso60gHOro nageHus.
dopmyna ans BbIYUCNEHUS CUIbI TSXKECTM BONM3M NOBEPXHOCTU
3emnu: F = mg.
AswxeHne nnaHeT Bokpyr ConHua. NepBas kocMmnyeckas
CKOPOCTb. HEBECOMOCTL U Neperpysku
Mmnynbc Tena — BeKkTopHasa puanyeckasi BennynHa.
1.15 p=mu
Mmnynbc cuctembl Ten. IameHeHne nmnynbca. MMnynbc cunbl
3aKOH coxpaHeHnda nmnyrbca Ana 3aMKHYTOW CUCTEMbI Ten:
1.16 D=myU, +m, U, =const
PeakTnBHOE ABMxeHue
MexaHn4yeckan paboTta. ®opmyna gna BblHUUCEHUS paboTbl
CUnbI:
A=Froosa
117 MexaHun4yeckast MOLLHOCTb:
n=4
t
KuHeTnyeckasa n noteHumnanbHas aHeprusa. dopmyna ons
BblYNCMEHNS] KUHETUYECKON SHEPTUN:
mu”
E,=——
2
118 Teopema 0 kuHeTn4eckon aHeprum. dopmyna gnsa Bbl4UCIIEHNS
' NoTeHUWanbHOW 3Heprum Tena, NogHATOro
Hag 3eMnén:
E,= mgh
MexaHn4yeckasn aHeprus:
E=E;+E,
119 3aKOH CoxpaHeHna MexaHuyeckom aHeprun. dopmyna ans
' 3aKOHa COXpaHeHUs MeXaHUYEeCKOM 3HEPTNN B OTCYTCTBUE CUN
TpeHusa: E = const.
lMpeBpalleHne MexaHUYEeCKOW 3JHEepruM npu Hammyuum Cunbl
TpeHus.
1.20 [MpocTble MexaHM3Mbl. «30510TOE NMPaBUIIO» MEXAHUKMN.




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

M +M, +..=0
MoaBwKHbIM N HenoaBWXHbIM 6rokn. KN npocTtbix
MEeXaHM3MOB,
n= Aﬂmasm
"iaarpaqenﬂaz

[laBneHune TBEPOOro Tena.

dopmyna ans Bbl4MCEHUS AaBrneHust TBEPAOro Tena:
_F

pP= Gh

[aBneHue rasa. ATmocdepHoe aaBrneHue.

1.21
'mopocTaTuyeckoe AaBrieHne BHYTPU XXNOKOCTM.
dopmyna ans BblYUCNEHUS AaBNEHUS BHYTPU XUOKOCTU:
P=pgh+Pp,
1.22 3akoH [Mackans. 'mgpaBnuyeckui npecc
3akoH Apxumepa. dopmyna ans onpeaeneHuns
BbITanknsawLen Cunbl, 4ENCTBYIOLWEN Ha Teno, NOrpy>KEHHOE B
YKNOKOCTb UK raas:
1.23 A
F_ﬂ._I;m. :ng
Ycnosue nnasaHusa Tena. lNnaBaHve cygoB v BO3gyxonnaBaHune
MexaHun4yeckue konebaHus. AmnnuTtyga, nepuog M 4yacrtoTa
konebaHun. ®dopmyna, cBdA3blBawolWas 4acToTy UM nepuoa
1.24 KonebaHun:
vl
T
{25 MaTematnyecknn n MPYXWUHHbIK  MaATHUKW. [lpeBpalleHune
' 3Heprum npm KonedaTenbHOM ABMXKEHUM
1.26 3aTyxawwme konedbaHus. BolHy>XaeHHble KoniebaHus. Pe3oHaHC
MexaHun4yeckme BOSHbl. [1pogonbHble M NOMEpeYHble BOSHbI.
1 27 [nnHa BOMNHbI N CKOPOCTb pacnpoCTpPaHEHUs! BOSHbI:
' h=v-T
108 3BYyK. (POMKOCTb M BbicOTa 3BYKa. OTpaxeHne 3ByKOBOW BOSIHbI
' Ha rpaHuue aByx cped. iHppasByk 1 ynbTpasByk
lNpakmuyeckue pabomel
1.29 N3mepeHne cpeaoHen NNOTHOCTU BeLWLECTBA; apXuMenoBOU

CUNbl;  XECTKOCTU  MPYXWHbI,  KoaddULMEeHTa  TpeHus




1.30

CKOMNbXeHWUs1; paboTbl CUibl TPEHUSA, CUNMbl YNPYrOCTU; CpeaHeN
CKOPOCTU [OBWXKeHWs Opycka MO HAKMOHHOM  MNOCKOCTY;
yCKOpeHnsa Bpycka npu OBWKEHMM MO HAKMOHHOW MIOCKOCTU;
4YacToTbl M nepuoga konebaHnin maTeMaTM4ecKoro MasiTHUKA;
4yacToTbl M nepuoga KonebGaHUM NPYXMHHOTO  MAasTHUKA;
MOMEHTA CuMbl, LEWCTBYKOLWEro Ha pblyar; paboTbl Ccunbl
ynpyroctu npu nogbéme rpy3a C MOMOLLBb HEenoLBUXHOIO
6noka; paboTbl cwunbl ynpyroctTu npu nogbéme rpysa cC
MOMOLLbIO MOABWXXHOIO 6rioka.

WccneooBaHne 3aBUCMMOCTU apXMMEAOBOW CUnbl OT 06BbEMA
MNOrPY)KEHHOM YacTM Tena WM OT MNIOTHOCTU  KUAKOCTW;
HE3aBUCMMOCTM BbITarKMBatoLEen Cuibl OT Macchbl Tena; Cunbl
TPEHNSA CKONbXEHWUS OT CWUMbl HOPMAanbHOrO OABMEHWUS U OT
poda NOBEPXHOCTW; CUMbl YNPYroCTU, BO3HUKAIOLLEN B NPYXUHE,
OT cTeneHn gedopMaunmn NPY>KMHbI; yCKOpeHUst Bpycka oT yrna
HaknoHa Hanpaensawwen; nepunoga (4acToTbl) KonebaHun
HATAHOrO MasiTHMKa OT ANWHbl HUTKW; nepuoda konebaHwun
MNPY>XMHHOIMO MasATHMKa OT MaccChbl rpy3a M XXECTKOCTU NPYXXWHbI;
nccrneaoBaHNe He3aBUCMMOCTU nepuoga KonebaHum HUTAHOro
MadATHMKa OT Macchl rpy3a. [lpoBepka ycnoBus paBHOBECUSA
pblyara

Qu3suyeckue s8reHuUs 8 rpupode; NPUMeEpPbl OBMXKEHUS C
PasfUYHbIMK CKOPOCTSIMM B >KMBOWM W HEXMBOW npupoae,
AENCTBUE CUMbl TPEHWst B MNpupoae W TeXHWUKe, MPpUnuBbl U
OTNMBbI, ABWXKeHMe nnaHeT CONMHEYHOW CUCTEMbI, peaKkTUBHOE
ABWKEHWE KMBbIX OPraHM3MOB, pbld4arM B Tere YerioBeka,
BMMSIHLE aTMOC(EPHOro [OaBfeHUsl Ha >KMBOW OpraHusm,
nnaeaHue pbIO, BOCNpUSATME 3BYKOB XXMBOTHbIMM,
3eMIeTpsiCeEHNe, CEMCMUYECKNE BOSHbI, LLlyHamMK, 3X0

1.31

TexHu4Yeckue ycmpoticmea: CNNOOMETP, OAaTYUKU MOSIOXKEHUS,
pacCTOsIHUS U YCKOPEHUs!, AUHAMOMETP, MOALUMMHUKK, pakeTbl,
pblyar, MOABWXHbIA W HENOABWXHbIA  61IOKM, HaKMOHHas
MNNOCKOCTb, MNPOCTble MexaHu3Mbl B ObITy, coobliatoumecs
cocyabl, YCTPOMCTBO BOLOMPOBOAA, rMApaBriM4ecKUn npecc,
MaHomMmeTp, ©OapomeTp, BbICOTOMEpP, MOPLIHEBON HAacoC,
apeomMmeTp, 9XOnoT, WUCMOoNb30BaHWe ynbTpasByka B ObITy WU
TEXHUKe

2.1

TEMJIOBbIE ABINEHUA

OCHOBHblE MOSIOXKEHUA MONEKYNAPHO-KMHETUYECKON TEeopun
CTpoeHus BewectBa. Mogenn TBEPAOro, >KUAKOIO WU
razoobpasHoro coctosiHMi BewecTBa. Kpuctannuyeckue w
aMmopdHble Tena

2.2

ABmxeHne yactuy BewectBa. CBA3b CKOPOCTU [OBUXEHUSA
yacTuy c Temnepartypoun. bpoyHoBckoe apwxeHue, ouddysuns

2.3

CmaumBaHme u KanunndapHble ABNeHnd




2.4

TennoBoe paclUMpeHne 1 cxxaTue

2.5 TennoBoe paBHOBeCKE

56 BHyTpeHHsAA aHeprus. f’a60Ta N Tennonepenaya Kak crnocoobl
N3MEHEHUS1 BHYTPEHHEN SHEPTNN

57 Bugbl  Tennonepepadn:  TennonpoBOAHOCTb,  KOHBEKLUA,
N3nyyYeHune
HarpeBaHne 1 oxnaxgeHuve Ten. KonuyectBo TenmoThbl.
YaoenbHaa TennoéMKOCTb:

2.8 O=cm(t,—1t,)
3akoH coxpaHeHust 3HeprMmM B TEMmoBbIX Mpoueccax.
YpaBHeHne TennoBoro 6anaHca:

29 QI_QE _...:0
McnapeHnue u koHgeHcaums. IsmeHeHne BHYTPEHHEN SHeprnn B

510 npouecce wucnapeHuss M KoHgeHcauun. KuneHwe XunOkocTw.
YaenbHas TennoTta napoobpasoBanus: L = Q/m

2.11 BnaxHocTb Bo3ayxa
MnasneHne wu kKpuctannusauus. K3mMeHeHMe BHYTpPEHHEN
SHeprMm npu nnaBNeHUn U  KpucTannmsauuun. YaenoHas
TennoTa nnaBneHus:

2.12
2=

m

BHyTpeHHAS 3Heprns cropaHus Tonnuea. YaenbHas TennoTta

2.13 cropaHus Tonnuea: g = Q/m

514 MpvHuMnbl paboTbl Tennosbix Asuratenen. Kri[ Ttennosoro
asuratens
lpakmuyeckue pabomsi
M3mepeHne  yaenbHOM  TEMSIOEMKOCTU  METasrsinyeckoro
uunuHapa;  KonumyecTtBa  TennoTbl,  MOMIYYEHHOrO  BOAOW
KOMHaTHOM TemnepaTtypbl (PUKCUPOBAHHOW MacChbl, B KOTOPYIO
ONyLeH HarpeTbl UUNMHAP; KONM4YecTBa TennoThbl, OTA4AHHOIo

2.15 HarpeTbIM LUINMHAPOM, NOCNe OnyCKaHUs ero B BO4Y KOMHaTHOWM
TemnepaTtypbl; OTHOCUTESNbHON BAAXHOCTM BO3AyXa; yAenbHOM
TennoTbl nnaeBneHua nbga. WccnepoBaHne  U3MEHEHUs
Temnepatypbl BOAbl MPU PasfiMyHbIX YCMOBUSX; SBIIEHUS
TennoobmeHa npu CMeLMBaHUM XONOLHOW U ropsyven BOAbl;
npouecca ncnapeHus

2.16 Qu3su4vecKue S8/1eHUS 8 NMpupode. NOBEPXHOCTHOE HATSXKEHME U




2.17

KanunnsipHble SIBMEHUA B Npupoae, KpucTannbl B npupoae,
nanyvyeHne ConHua, 3amep3aHuMe BOOOEMOB, MOpCKne 6pu3bi;
obpasoBaHue pochbl, TymaHa, UHesl, CHera

TexHu4eckue ycmpoucmea: Kanunnspeobl, npuMepsbl
MCMNOSb30BaHUSA KPUCTANMoB, XUOKOCTHbIA TEPMOMETP, AaTyuK
TemnepaTypbl, TEpPMOC, CUCTEMA  OTOMSIEHUS  OOMOB,
MMrpoMeTpbl, MNCUXPOMETP, NapoBas TypbuHa, OBuUratenb
BHYTPEHHErO cropaHuns

AJIEKTPOMAIHUTHBIE ABINEHNA

3.1
3.2

onekTpusauus Ten. [1sa BMaa sanekTpuyecknx 3apsaos
Baanmopencrteue 3apskeHHbix Ten. 3akoH KyrnoHa

3.3

3akoH CoXpaHeHUs1 3NeKTPUYECKoro 3apsaa

3.4

onekTpnyeckoe none. Hanps»kEHHOCTb 3MEKTPUYECKOro Mosis.
MpuHuMnN  cynepnosnumMm  3NEeKTPUYECKUX  MNOJSIen (Ha
Ka4eCTBEHHOM YpPOBHE)

3.5

Hocutenun anekTpuyeckux 3apsgos. [JenctBrve aneKkTpuyecKkoro
nons Ha anekTpuyeckue 3apsagbl. [IpOBOOHMKN U OUINIEKTPUKK

3.6

MOCTOAHHBIN 3neKTpuyecknn ToK. [encTBua 3neKTpuyYecKoro
Toka. Cuna Toka. HanpskeHue.
I=qt,U=AqQ

3.7

3.8

3.9

3.10

3.11

OnekTpnyeckoe COMNpoTMBNEHNe. YOenbHoe aneKkTpuyeckoe
COMPOTUBIIEHME:
R =pl/S

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

lNocnepoBaTenibHOE cCOeANHEHME NpoBOOHUNKOB:

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

MapannensHoe coeguHeHNe NPOBOAHMKOB PaBHOIO
COMNPOTUBMNEHMSA:

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

2 | =

CmeluaHHble coeANHEeHNs NPOBOAHMKOB
PaboTta n MoLwwHOCTb anekTpuyeckoro Toka. A = Ult, P = Ul

3akoH [xoynsa — JleHua:
O=I"-R-t




3.12

OnbIT Opctega. MarHuTHOe none nNpsIMOro npoBOAHMKA C
TOKOM. JIMHUN MarHUTHOW NHOYKUMN

3.13

MarHutHoe none noCTOAHHOro MarHuta. B3ammopencreue
NOCTOSIHHbIX MarHUTOB

3.14
3.15

3.16

3.17

[lecTBMEe MarHUTHOrO NMOns Ha NPOBOAHUK C TOKOM

OnbiTel ®apaped. fABneHve 3MNeKTPOMarHUTHOM  UHOYKLUUW.
MpaBuno JleHua

lNpakmuyeckue pabomel

M3mepeHne anekTpudeckoro COMpPOTUBMEHUA  PEe3nCTopa;
MOLLIHOCTW 3MIEKTPUYECKOro TOKa; paboTbl 3NEKTPMYECKOTrO TOKa.
WccnegoBaHne 3aBMCMMOCTU CUMbl TOKA, BO3HUKAKOLLETO B
NpoBOAHMKE (PEe3MCTOpbl, Nammnoyka), OT HanpshkeHus Ha
KOHLAX MPOBOAHMKA; 3aBMCUMOCTM COMPOTUBIIEHMS OT AOJSIMHBbI
NPOBOAHUKA, NSOWaan ero nonepeyHoro CeYeHnsa U yaenbHoro
COMpPOTMBIEHMS.

MpoBepka npaBuna ANA 3NEKTPUYECKOrO HamnpsbKeHus npwm
nocnegoBaTtenbHOM COE€AMHEHMU MPOBOLHMKOB; NpaBuna ans
CUNbl 3NEKTPMYECKOTO TOKa NpW napaniiefibHoOM COeANHEHWM
NPOBOAHMKOB (PE3NCTOPLI U TaMNoYKa)

Qusuyeckue se8reHUs 8 rnpupolde: dNeKTpu4ecKkne sBreHusl B
aTMocdepe, 3NIEeKTPUYECTBO XMBbIX OPraHM3MoB, MarHUTHOE
none 3emnn, Apend NOMCOB, POflb MAarHUTHOrO nons Ans
XWU3HWN Ha 3emMne, nonsipHoe cusHne

3.18

TexHudeckue  ycmpoucmea:  3NeKTpoCcKor,  aMnepMmeTp,
BOSIbTMETP, pPeocTaT, CYETUYUK OSIEKTPUYECKON  IHeprum,
3NEeKTPOOCBETUTESbHbIE npubopsl, HarpeBaTenbHble
anekTponpmnbopbl (NpUMepbI), ANeKTpUYeckne NpeaoxpaHnTenu,
9NEeKTpOMarHuT,  anekTpoasuraTeSls  MOCTOSIHHOMO  TOKa,
reHepaTop NOCTOSIHHOIO TOKa

3.19

SﬂeKTpOMaFHVITHbIe BOMHbI. LLkana ANEeKTPOMarHMTHbIX BOJTH

3.20

NyyeBasa mopenb ceeTa. [NpSAMONUHENHOE pacnpocTpaHeHue
cBeTa

3.21
3.22
3.23

3aKkoH oTpaxeHus ceeTa. [1nockoe 3epkarno
NMpenomneHne ceeTa. 3akOH NpPenoMIieHNs1 cBeTa
Auncnepcus ceeTa

3.24

JlnHza. Xog nydenn B nNuH3e. POKyCHOE pacCTOsIHAE JIMH3bI.
OnTuyeckasa cuna nuH3bl: D = 1/F

3.25

3.26

'na3 kak onTnyeckas cuctema. Ontmyeckme npudopsl

lMpakmuyeckue pabomei

#H##Par#HamepeHne onTM4eckon cunbl codbmpatrolen nmH3bI;
dOKYCHOro paccTtosiHuss cobupatowen nunH3bl (N0 CBOWCTBY
paBeHCTBa pa3MepoB npeaMeTa W u3obpaxeHus, koraa
npeaMeT pacrnonoxeH B ABOMHOM OKyce), nokasatens
NpenomMmieHnsa cTekna.




###Par##t\ccnegosaHne CBOMCTBA n3obpaxxeHus,
MOMYYEHHOrO C MOMOLLBbI COBMpaloLWen JMH3bI; U3MEHEHUS
POKYCHOIO PacCTOSAHUA ABYX CIOXEHHbIX JIMH3; 3aBUCMMOCTU
yrna npenoMmsieHMst CBETOBOrO Jflyya OT yrna nageHus Ha
rpaHuue «BO34yX — CTEKO»

Qu3suyeckue sieneHusi 8 npupode: 3aTMeHnsa ConHua un JlyHbl,

3.27 LuBeTa Ten, OnTUYeckue sBneHust B atmocdepe (uBeT Heba,
pedpakums, pagyra, Mmpax)

3.08 TexHu4deckue ycmpoucmea: OuYKW, nepuckon, ¢oToannapar,
ONTMYECKNE CBETOBOAbI

4 KBAHTOBbIE ABJIEHNA

41 PagnoaktnsHocTb. Anba-, 6eTta-, ramma-usnyydeHus. Peakuuu
anbdga-u beta-pacnaga

4.0 OnbiTbl Pesepdopoa  no  paccesHuio  anbda-yacTtu.
[MnaHeTapHaa mogesnb atoma

4.3 CocTtaB atomHoro sigpa. M3otonbl

4.4 lMepuog nonypacnaga aToOMHbIX Saep

45 AnepHble  peakumn. 3aKOHbl COXPaHEeHUst 3apsgoBOro U
MacCcOBOro ymcen
Qu3suyeckue AesleHus 8 npupode: €CTeCTBEHHbIN

46 pagMoakTUBHbIN  OH, KOCMWUYECKME flyum,  papunoakTMBHoe
n3nyvyeHne nNpupoLHbIX MUHEPanoB, AeUCTBUE PaguOaKTUBHBIX
N3Ny4YEHNN HA OpraHn3M YyenoBeka

47 TexHuyeckue ycmpotcmea: CrneKkTpoCcKon, WHAUBUAYanbHbIN

003MMeTp, kKamepa BunbcoHa, saepHas aHepreTuka
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