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NOACHUTENBHAA 3AMUCKA

Mporpamma no (hu3nke Ha YpoBHE OCHOBHOrO 0bLiero 0bpa3oBaHWsi COCTaBMEHa Ha OCHOBE MOMOXEHUA W TpeboBaHUA K
pesynbTaTtam 0CBOeHMs Ha 6a30BOM ypOBHE OCHOBHO 06pa3oBaTenbHOI nporpammel, npeactaeneHHbix B PIrOC 000, a Takke ¢ y4EToM
thenepanbHoi paboyeit nporpamMMbl BocnutaHns v KoHuenumun npenogasaqus yuebHoro npegmera «Pusmkay.

CopepxaHne nporpaMmbl M0 (PU3NKE HaNPaBfeHo Ha (POPMMPOBaHWE eCTECTBEHHOHAYYHOWM PaMOTHOCTM OBYyYatoLmMXcs W
OpraHu13aLmio U3yYeHns n3nkn Ha AesITENBHOCTHON OCHOBE. B nporpamme no uaunke yumTbIBAKOTCS BO3MOXHOCTW yuebHOro npeameta
B peanusauum TpebosaHuit ®FOC OO0 Kk nnaHMpyeMbIM NWYHOCTHBIM U MeTanpedMeTHbIM pesynbTatam 0BydyeHns, a Takke
MeXnpeaMeTHbIE CBA3W eCTECTBEHHOHAYUHbIX y4ebHbIX NPeAMETOB Ha YPOBHE OCHOBHOTO 06LLEero obpasoBaHms.

Mporpamma no cu3mnke ycTaHaBnMBaeT pacnpepeneHune yuebHoro matepuana no rogam obyyeHus (no knaccam), npegnaraet
NPUMEPHYIO NOCNEAOBATENBHOCTD M3YYEHWUS TEM, OCHOBaHHYIO Ha JIOTMKe pasBUTUS NPEaMETHOrO COAepKaHWs 1 y4éTe BO3PacTHbIX
ocobeHHocTe obyyatoLmxcs.

dusmka sBnseTcs cucTemMoobpasytoLwym Ans ecTeCTBEHHOHAYYHbIX y4eOHbIX NPeaMeTOB, MOCKOMbKY (PU3NYECKUE 3aKOHDI NexaT
B OCHOBE MPOLECCOB W SIBMEHWI, W3yyaeMblx Xumuen, Guonornei, acTpoHoMWen U huandeckoil reorpacdmeit, BHOCUT BKNag B
€CTECTBEHHOHAYYHYI0 KapTUHY MUpa, NpesocTaBnseT Hambonee sicHble 06pa3Lipl MPUMEHEHNS HAyYHOr0 MeToAa MO3HaHWs, TO ecTb
cnocoba nonyyeHus JOCTOBEPHBIX 3HAHWIA O MUpe.

OpHa w3 rnaBHbIX 3apady (usnueckoro obpas3oBaHus B CTPykType oOLiero o0pa3oBaHMs COCTOMT B (hOPMUPOBAHMUM
€CTECTBEHHOHAYYHOI rPaMOTHOCTY W MHTEpeCa K Hayke Y 0DyJatoLLmxcs.

N3yyenne ¢usukm Ha ©a30BOM YpOBHE NpednonaraeT OBMafeHWe CreayloLyMn KOMMETEHTHOCTAMY, XapakTepu3yioLLmMi
€CTECTBEHHOHAY4HY0 rPaMOTHOCTD:

®  Hay4yHO OBBACHSATH ABNEHMS;
®  OLEHBaTb U NOHUMATb OCOBEHHOCTH Hay4YHOrO UCCreSoBaHNS;
®  WHTEPNPEeTUPOBAaTb AaHHbIE W UCMONb30BaTL HAyYHble JoKa3aTenbCTBa 41s MOMyYeHUs BbIBOAOB.

Llenn u3yyeHust usnku Ha ypoBHE OCHOBHOrO 06Lero obpasoBaHus onpefeneHbl B KoHuenuuu npenopasBaHus y4ebHOro
npeamerta «®dusnka» B 0bpasoBaTenbHbIX opraHu3auusax Poccuiickon ®egepauuy, peanusytoLmx 0CHOBHbIE 0bLeobpasoBaTenbHble
nporpaMMbl, yTBepxaéHHon pellennem Konnerm Munuctepctaa npocseleHus Poccuiickon degepauun (npotokon ot 3 aekabps 2019
r. Ne [MK4gH).

Llenu nsyvenus dpusmnku:

e MpuOBpEeTEHME MHTEPECA U CTPEMITEHIS 0BYYAIOLLMXCS K HAYYHOMY M3YYEHWIO NMPUPOLbI, PA3BUTHE X UHTENMNEKTYarbHbIX 1
TBOPYECKMX CNOCOBHOCTEN;

e pasBUTME NPESCTaBMEHNA O HAYYHOM METOAE NO3HAHWS 1 (HOPMUPOBAHME UCCIIEA0BATENBCKONO OTHOLLEHMS K OKPYKatOLLMM
SBMEHNAM;

e  (bopMMpOBaHME HAY4YHOTO MMPOBO33PEHWSI KaK pesyrnbTara M3yYeHUs OCHOB CTPOEHWS MaTepuu U (pyHOaMeHTarbHbIX
3aKOHOB (HU3NKM;

e (hbopmMpoBaHue NpeaCTaBnEHNi O Ponn n3MKW ANs Pa3BUTUS OPYIUX CTECTBEHHDBIX HayK, TEXHUKM U TEXHOMOTUI;

e  pasBUTME NpPEACTaBMEHUN O BOMOXHbIX ccepax Oyayllein npodeccoHanbHOM AEATENBHOCTMW, CBS3AHHONM C (OU3NKOM,
NOArOTOBKA K AanbHemWweMy 0by4eHInto B 3TOM HanpasneHum.

HlocTixeHne aTux Leneil mporpamMmbl Mo (U3Mke Ha YpOBHE OCHOBHOTO obLiero oGpasoBaHusi obecneunBaeTcs peLleHrem
crieayloLmx 3agav:

e  NpuoBpeTEHNE 3HAHMIA O OMCKPETHOM CTPOEHWM BELLECTBA, O MEXAHWYECKMX, TEMMOBbIX, ANEKTPUYECKUX, MArHUTHBIX U
KBaHTOBbIX SBMEHNSX;

e NpuobpeTEHNE YMEHWIA ONKUCLIBATH W 0BBACHATL (U3NYECKNE SBIIEHNS C UCMIONB30BAHMEM MONYYEHHbIX 3HAHWN;

®  OCBOEHME METOLOB PELUEHWUS MPOCTENLLMX PACYETHbIX 3aday C MCMONMb30BaHWEM (DU3MYECKUX MOAENEN, TBOPYECKUX W
MPaKTUKOOPWEHTMPOBAHHbIX 3a4ay;

e  pasBuTME YMEHWI HabnoLaTb NPUPOAHbLIE SBMEHNS U BbIMOMHATL OMbIThl, NabopaTopHble paboThbl 1 3KCIEPUMEHTaNbHbIE
VCCIENOoBaHNS C UCMONb30BaHNEM N3MEPUTENBHBIX MPUOOPOB;

e  0OCBOEHWe NpuéMOB paboTbl C MHGOPMaLMER (PU3MYECKOrO COOEPXaHUs, BKMHOYas MHAOPMALMIO O COBPEMEHHbIX
DOCTVKEHMAX (DU3NKY, aHANM3 W KPUTNYECKOE OLIEHNBAHWE MHGOpMALWK;

e  3HAKOMCTBO CO Cchepamit NPOECCMOHANbHOM AEATENBHOCTH, CBA3aHHBIMI C (OM3NKOW, 1 COBPEMEHHBIMU TEXHOMOMUAMM,
OCHOBAHHBIMY Ha JOCTUXEHMSX (DU3NHECKOI HayKM.

Ha u3yyenme dnsmkm (6a30BbIN ypOBEHB) Ha YPOBHE OCHOBHOMO 0BLero obpasoBaHus oTBoauTCS 238 Yacos: B 7 knacce — 68
yacoB (2 vaca B Hegenw), B 8 kmacce — 68 yacoB (2 yaca B Hegenw), B 9 knacce — 102 vaca (3 vyaca B Hepenw).



COJIEPXXAHWE OBYYEHUA
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Pazgen 1. ®u3uka u eé ponb B NO3HaHUM OKpYXatloLero Mupa

®unauka — Hayka 0 npupoge. ABneHus npupogbl. Pruandyeckne SBNEHNS: MEXaHNYECKNE, TENMOBbIE, SNEKTPUYECKIE, MarHUTHbIE,
CBETOBbIE, 3BYKOBbIE.

®usnyeckme BenUUMHbI. amepeHue duanyeckux BenuimH. dusndeckme npubopsl. MorpelHocTb namepenuii. MexayHapogHas
cMcTeMa eauHILL,

Kak cmsuka m Opyrne ecTeCTBEHHble Hayku W3yyatoT npupogy. ECTecTBeHHOHayuHbIi MeTof Mo3HaHus: HabmnogeHue,
MOCTAHOBKA Hay4HOTO BOMPOCA, BbIABWKEHWE TUMOTES3, 3KCMEPUMEHT NO NPOBEPKE rMnoTes, 0bbsiCHeHWe HabnogaemMoro SBReHus.
Onucanne usn4ecknx SBREHUI C NOMOLLBIO MOLENeN.

JemorHcmpayuu.

1. MexaHuyeckue, TENMOBbIE, 3NEKTPUYECKME, MArHUTHbIE, CBETOBbIE SIBMNEHMS.

2. Ousmnyeckue npubopbl M NpoLeaypa NPSMbIX MAMEPEHWUA aHaNOoroBLIM W LGPOBLIM NPUOOPOM.

JlabopamopHbie pabomsi U oNbIMbI.

1. Onpepenexue LeHbl AeneHust LWKanbl MaMepuTensHOro npubopa.

2. Vi3mepeHue paccTosHNIA.

3. WamepeHue obbEMa XMOKOCTW M TBEPZOrO Tena.

4. OnpepeneHve pasmepoB MarbIx Ten.

5. W/amepeHue TemnepaTypbl Npy NOMOLLM XIAKOCTHOTO TEPMOMETPA U AaTunKa TeMnepaTypbl.

Paspen 2. lepBoHayanbHbIe CBeAEHUS O CTPOEHWUU BeLLeCTBa

CTpoeHue BeLLecTBa: aTOMbl M MONEKYIbI, UX pa3mepbl. OnbiThl, 4OKA3bIBalOLLME AUCKPETHOE CTPOEHNE BeLLEeCTBa.

[BuxeHne vactuy Bewectea. CBA3b CKOPOCTU [BWXKEHUS YacTWy C TemnepaTypoil. bpoyHoBckoe asikeHune, Anddysns.
B3aumogencTBie YacTuL BELLECTBA: NPUTSKEHME 1 OTTanKMBaHue.

ArperaTHble COCTOSIHMS BELLECTBA: CTPOEHWE ra3oB, XMAKOCTENA U TBEPAbIX (KpuCTannmyeckux) Ten. B3aMmocBssb mMexay
CBOWCTBaMY BELLECTB B pasHbIX arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MONeEKYNsipHbIM cTpoeHneM. OcoBeHHOCTH arperaTHbIX COCTOSHUI
BOAb!.

Jemorncmpayuu.

1. HabniogeHne 6pOoyHOBCKOTO ABKEHMS.

2. Habntogenue auddyaun.

3. HabntopaeHue sBneHuin, 06 bACHAIOLLMXCA NPUTSKEHNEM WK OTTaNKMBAHWUEM YaCTWL, BELLECTBaA.

JlabopamopHbie pabomsi U oNbIMbI.

1. OueHka gMameTpa aToMa METOLOM PAZOB (C MCnonb3oBaHueM doTorpacdni).

2. OnbiTbl N0 HabMNIOAEHMIO TENNOBOrO paCLLMPEHMs ra3os.

3. OnbITbl N0 0GHAPYXEHMIO AECTBIUA CUI MOMEKYNSAPHOTO NPUTSHKEHNS.

Pasgen 3. [IBuxeHune n B3aumogencTaue Ten

MexaHuveckoe aBuxeHne. PaBHOMEpPHOe U HepaBHOMepHoe aBwkeHne. CkopocTb. CpefHsis CKOPOCTb NPU HEpPaBHOMEPHOM
OBWKEHWW. PacyéT nyTu 1 BpEMEHY OBMKEHNS.

fBneHune nHepumn. 3akoH WHepuun. Baaumogenctame Ten kak NpuyuHa U3MEHEHNs CKOPOCTM ABWKeHMs Ten. Macca kak mepa
WHEPTHOCTY Tena. [noTHOCTb BelecTBa. CBA3b NMOTHOCTM C KONMYECTBOM MOJIEKYN B eauHuMLEe 0O0bEMa BELLECTBa.

Cura Kak xapakrepucTuka B3anmogeicTaus Ten. Cuna ynpyroctu u 3akoH 'yka. /iamepenne cunbl ¢ NOMOLLbIO AMHAMOMETPa.
flBnexme TAroTeHns u cuna Tskectu. Cuna TSKecTu Ha apyrix nnaHeTax. Bec tena. HesecomocTb. CrioxeHue cur, HanpaeneHHbIX no
opHom npsimon. PaBHogeicTBytowas ciun. Cuna TpeHns. TpeHne CKONMBKEHUS M TPEHWE NOKOS. TpeHue B NpUpoae M TEXHUKE.

HemoHcmpayuu.

1. HabntogeHue mexaHn4eckoro ABMXEHWS Tena.

/amepeHune cKopoCTH NPAMONIMHEAHOTO ABMKEHMS.

HabntopeHve SBneHus uHepumm.

HabntofeHne n3MeHeHs CKopocTU MpY B3aUMOZECTBIM TeN.

CpaBHeHme Macc no B3arMOAECTBUIO TeN.

. CnoxeHue cun, HanpaBneHHbIX N0 OAHON NPSIMOVA.

JlabopamopHbie pabomsi U ONbIMbL.

OnpeneneHne CKOPOCTM PaBHOMEPHOTO ABVKEHNS (LLAPKKa B KUOKOCTH).

OnpeneneHne cpegHer CKOPOCTU CKOMbXKEHMS Bpycka N Lapmka no HAKIMOHHOM NOCKOCTH.
OnpegeneHue NIOTHOCTY TBEPLOIO Tena.

OnbITbl, BEMOHCTPUPYIOLLME 3aBICMOCTb PACTsKeHus (aeopMaLiy) NpYxMHbI OT MPUITOXKEHHO CUTTbI.
OnbITbl, AEMOHCTPUPYIOLME 3aBMCMMOCTb CUIbl TPEHWS CKOMBXKEHMSI OT Beca Terna W XapakTepa COMpuKaCatoLyXcs
NOBEPXHOCTEMN.
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Pazpgen 4. laBneHune TBEpALIX TeN, XMAKOCTEN M ra3oB

JasneHue. Cnocobbl yMeHbLUEHWS W yBennyeHns OasneHus. [laneHue rasa. 3aBUCMMOCTb [aBneHus rasa OT o6béma,
Temneparypbl. [lepefaya AaBneHus TBEPAbIMW Tenamu, XKUAKOCTAMM W rasamu. 3akoH [lackans. [THeBMaTuyeckne MallmHbl.
3aBMCYMOCTb JaBNEHNS XUAKOCTU OT ryBuHbl. MuapocTaTuieckuit napagoke. CoobLuatollmecs cocyabl. [MapaBnuyeckue MexaHuambl.

Atmocdepa 3emnu 1 atmocdepHoe Aaenerue. MpuunHbl CyllecTBOBaHMS Bo3ayLuHOM obonodku 3emnu. OnbiT Toppuyennu.
3mepeHue aTmMochepHOro AaBneHms. 3aBNCUMOCTb aTMOCGEPHOrO JaBNEHIS OT BbICOTbI Haf ypoBHEM Mopst. [prbops! Ans n3mepeHus
aTMOCepHOro AaBneHus.

[eicTBure KUOKOCTM M ra3a Ha NOrpyXEHHoe B HUX Teno. Boitankusatowas (apxumegosa) cuna. 3akoH Apxumesa. lnasaHue
Ten. BosgyxonnasaHue.

Jemorncmpayuu.

1. 3aBuUCUMOCTb AaBNEHNs rasa oT TemnepaTypbl.
Mepenaya JaBMeHWs XXUOKOCTbIO W ra3omM.
CoobLyatowmecs cocyabl.
l'MopaBnuyeckuin npecc.
[MposiBneHne AENCTBIUS aTMOCHEPHOrO AABMEHMS.
3aBMCYMOCTb BbITarKVUBAIOLLEN CUIbl OT 0BBEMA NOTPYKEHHOMN YaCTy Tena W NNOTHOCTY XMAKOCTM.
PaBEeHCTBO BbITANKMBAKLLEN CUMbl BECY BbITECHEHHO! XMAKOCTY.
YcnoBwe nnaBaHus TEN: NnaBaHWe UK NOrpyXeHne TEN B 3aBUCMMOCTM OT COOTHOLLIEHWS MITOTHOCTEN TeNa U XULKOCTH.

ﬂa6opamoprle pabomsbi u onbimbl.

1. WccnegosaHue 3aBUCUMOCTY Beca Tena B BOAE OT 06bEMa NOrpyEHHOI B XXMAKOCTb YacTu Tena.

2. OnpepeneHue BbITaNKMBAKOLEN CUMbl, 4ENCTBYIOLLIEN HA TENO, NOTPYXEHHOE B XMAKOCTb.

3. TpoBepka HE3aBMCMMOCTY BbITANKMBAIOLLEN CUMbl, AEMCTBYHOLLEN Ha TENO B XMAKOCTH, OT Macchl Tena.

4. OnbITbl, OEMOHCTPUPYIOLLME 3aBMCMMOCTb BbITamKMBaLLEH Curbl, OEACTBYIOWEA Ha TEno B XWAKocTh, OT 0bbéma

MOTPY)XEHHOM B XKWAKOCTb YaCTU TeNa W OT MOTHOCTM XUAKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa uni KOHCTPYMpOBaHWE NIOAKM U OnpeaeneHue eé rpy3onogbEMHOCTH.

Pa3pen 5. Pabota 1 MOWHOCTL. AHeprus

MexaHuueckas paboTa. MowHOCT.

MpocTble MexaHu3Mbl: pblyar, 6rok, HakmoHHas NnockocTb. MpaBnuno paBHOBeCUS pbiyara. pUMeHeHMe npaBuna paBHOBECHUS
pblyara k 6roky. «3onotoe npasuno» mexanuku. KM npocTbix MexaH3MOB. [1pocTbie MexaHn3Mbl B ObITy 1 TEXHUKE.

MexaHuyeckas aHeprus. KuHeTudeckas v noTeHuwanbHas dHeprvs. [peBpalleHne OLHOrO BMLA MEXaHWYeCKOW SHeprim B
JPYroit. 3aKoH COXpaHEHMs! 3HEPrN B MEXAHMKE.

Jemorncmpayuu.

1. TpumMepbl NPOCTLIX MEXAHN3MOB.

JlabopamopHbie pabomsi U OnbIMbI.
OnpegeneHue paboTbl CUIbI TPEHWS NPYU PABHOMEPHOM ABWXEHWUW Tena Mo ropu3oHTarbHOM NOBEPXHOCTY.
2. WccnepoaHwe ycroBuii paBHOBECKS! pblvara.
3. Mamepenue KML HaKnOHHOI NNOcKoCTY.
4. 3y4yeHne 3aKoHa COXPaHEHUSI MEXAHUYECKON SHEPTUN.

8 KNACC

® N ok W

—_

Pasgen 6. TennoBble fiBNeHns

OCHOBHbIE NOMNOXeEHS1 MONEKYTISAPHO-KUHETUYECKON TEOPUM CTPOEHUS BellecTBa. Macca 1 pasmepbl aToMoB 1 Monekyr. OnbITsl,
MOATBEPKAAIOLLME OCHOBHbIE NONOXEHNS MOMNEKYNSAPHO-KUHETUYECKOI TEOPUM.

Mopenu TBEpAOro, XMAKOrO 1 ra300bpasHOro coCTosIHUIA BeLecTBa. Kpuctannnyeckue n amopdHsle Tena. O6bscHeHne CBONCTB
ra3oB, XUOKOCTEN 1 TBEPIbIX TEN Ha OCHOBE MONOXEHUIA MONEKYNIAPHO-KMHETUYECKOI Teopun. CMaumnBaHmne 1 KanunmsipHble SBIEHM.
TennoBoe pacluMpeHne n cxaTue.

Temnepatypa. CBs3b TemnepaTypbl CO CKOPOCTbK) TEMMOBOMO ABMKEHUS YacTul,. BHyTpeHHss aHeprus. Cnocobbl nameHeHus
BHYTPEHHEN SHEPrW: TENnnonepeaaYa u cosepLueHne paboTsl. Biuabl Tennonepegaym: TennonpoBOAHOCTb, KOHBEKLMS, U3ITyYEHME.

Konnuecteo Tennotbl. YAenbHas TENNOEMKOCTb BellecTBa. TennoobMeH M TennoBoe paBHOBeCKE. YpaBHEHWE TemnnoBoro
BanaHca. [naBneHve 1 OTBEPLEBAHNE KPUCTAMNYECKVX BELLECTB. YAernbHas TennoTa nnasnexns. NapoobpasoBaHue 1 KOHOEHCALWS.
WcnapeHve. Kunenve. YgenbHas Tennora napoobpasoBaHus. 3aBUCMMOCTb TEMNEPATYpbl KUNEHUS OT aTMOCCHEPHOTO AABMEHNS.

BnaxHocTb Bo3ayxa.

OHeprvs TonnuBa. YenbHas TEnnoTa CropaHus.

MpuHUMNbI paboTbl Tennosbix gsuratenen K[ tennosoro aBuratens. Tennosble ABUrATENM W 3aLLuMTa OKpYXartoLen cpeabi.

3aKOH COXpaHeHWs 1 NpeBpaLLEeHst SHEPriK B TEMIOBLIX MPOLIECCAX.

JemoHcmpayuu.

1. HabniogeHne BpoyHOBCKOro ABIDKEHNS.

2. HabriogeHve anddyaum.



HabntopeHne sBeHU CMaYMBaHUS 1 KanunnsipHbIX SBNEHWIA,
HabntopeHve TeNOBOro paclumpeHus Ten.
/3ameHeHWe gaBneHus raza npu U3MEHeHU 06bEMA U HarpeBaHUM I OXMaXKAEHWM.
MpaBuna u3mepeHus TemnepaTypbl.
Buabl Tennonepegaym.
OxnaxzaeHue Npu CoBEPLLEHNM paboTbI.
9. HarpesaHve npu coBepLUEHNM paboTbl BHELUHAMM CUNamM.
10. CpaBHeHWe TennoéMKocTen pasnnyHbIX BELLECTB.
11. HabniogeHue KuneHus.
12. HabniogeHue nocTosHCTBa TeMNepaTypbl NPY NNaBieHUN.
13. Mopgenv TennoBbIx ABuratenei.
JlabopamopHbie pabomsi U ONbIMbI.
OnbITbl N0 OBHaPYXEHMIO LEACTBIUS CUN MONEKYNISIPHOMO NPUTSIKEHMS.
OnbITbl NO BbIpaLLMBaHMIO KPUCTAIIOB NOBAPEHHOI CONM N caxapa.
OnbITbl N0 HAbMIOAEHMIO TENMOBOTO PACLUMPEHIS Fa30B, XMAKOCTEN W TBEPAbIX TEN.
OnpepeneHve faBneHns Bo3agyxa B 6annoHe Wwnpuua.
OnbITbl, 4EMOHCTPUPYIOLLME 3aBICMMOCTb AABNEHUS BO3AYXa OT ero 06bEMa W HarpeBaHus Unn OXNaxaeHs.
MpoBepKa runoTesbl NMHEAHON 3aBUCUMOCTM AfMHbI CTONBMKA XWUAKOCTU B TEPMOMETPUHECKO TpyOKe OT TemnepaTypbl.
HabntofeHne naMeHeHus BHyTPEHHEl SHeprim Tena B peaynbTaTe Tennonepenayn 1 paboTbl BHELHWX Cui.
WccneposaHve siBneHns TennoobmeHa npy cMeLMBaHU XONOAHOM W ropsiver Bodbl.
9. OnpepeneHue KonM4ecTea TENNOTbI, NOMYYEHHOro BOLOW NpU TENNO0OMEHE C HArpeTbIM METANMMYECKAM LIMAMHAPOM.
10. Onpegenexue yaenbHOM TENNOEMKOCTY BELLECTBa.
11. Wccnegosaxue npouecca ucnapexus.
12.  OnpepeneHne OTHOCUTENbHON BIAXHOCTM BO3AYXa.
13. Onpegenexue yaenbHOM TeNNOTbl NNaBneHus Nbaa.
Pazpen 7. dneKTpuyeckne U MarHUTHbIE ABNEHUA
OnekTpuaauws Ten. [la poga anekTpuyecknx 3apsnos. BsaumopencTane 3apskeHHbIx Ten. 3akoH KynoHa (3aBucMoCTb Curbl
B3a/MOJEMNCTBIS 3apSKEHHbIX TeN OT BENMNYMHBI 3apSA0B 1 PACCTOAHUS MEXAY Tenamu).
OnekTpuyeckoe none. Hanps»k€HHOCTb aneKTpuieckoro nonst. MpuHLMM CynepnosnLm aNeKTPUYECKIX NoNei (Ha Ka4eCTBEHHOM
YPOBHE).
Hocutenu anekTpuyeckux 3apsgoB. OnemeHTapHblid anekTpuyeckuit 3apsg. CtpoeHne atoma. [poBOAHMKM U OMSNEKTPUKM.
3aKoH COXpaHeHWs ANEeKTPUYECKOro 3apsaa.
ONEKTPUYECKUI TOK. YCNOBMS CyLLECTBOBAHMS SMEKTPUYECKOrO TOKa. /ICTOMHMKM NOCTOSIHHOMO TOKa. [1efiCTBIS SMEeKTPUYeCcKoro
TOKa (TEMNOBOE, XMMUYECKOE, MarHUTHOE). QNEKTPUYECKUI TOK B XMAKOCTSX U rasax.
OnekTpuyeckas Uenb. Cuna Toka. AnekTpudeckoe HanpspkeHne. ConpoTUBNEHME MPOBOAHWKA. YAErbHOe COnpoTUBMEHME
BeLlecTBa. 3akoH Oma gns yyacTka Lenu. MocnegoBaTensHOE M napannenbHoe CoeanHEHe NPOBOAHWKOB.
PaboTa 1 MOLLHOCTL 3NEKTPUYECKOTO ToKa. 3akoH [hkoyns—lleHua. SnekTpuyeckue Lenu 1 noTpeduteny aneKTpuieckon SHeprum
B ObITy. KopoTkoe 3ambikaHme.
MMoCTOsIHHbIE MarHWTbLI. BaaumogencTeme NOCTOsIHHbLIX MarHuToB. MarHuTHoe none. MarHuTHOe none 3eMnu 1 ero 3HayeHue ans
Xu3Hn Ha 3emne. OnbiT ApcTega. MarHuTHOE nore anekTpu4eckoro Toka. lMpUMeHeHWe 3MeKkTPOMarHUToB B TexHuke. [lenctene
MarHWTHOrO MOMs Ha NPOBOAHMK C TOKOM. ONEeKTpOABMraTesls NOCTOSIHHOrO TOka. Mcnomnb3oBaHWe aneKTpoABuraTeneii B TEXHUYECKUX
YCTPOWCTBAX U Ha TpaHCNopTe.
Onbitel ®apapges. fBneHue anekTpoMarHUTHOM wHaykumw. [paBuno fleHua. OnektporeHepatop. Cnocobbl nonyyeHus
ANEKTPUYECKON FHEPTUM. INEKTPOCTaHLMN Ha BO3ODHOBMSAEMbIX UCTOYHMKAX SHEPTUN.
HemoHcmpayuu.
1. 3nekTpusaums Ten.
[lBa poaa anekTpu4ecK1X 3apsgoB 1 B3aUMOLENCTBIE 3apPSHKEHHbIX Ten.
YCTPOWCTBO M LEeiCTBME 3MEKTpOCKona.
OneKTpocTaTnieckas MHAyKLKS.
3aKOH COXpaHEHWs 3MEKTPUYECKIX 3apSA0B.
[MPOBOZHMKM U AVSNEKTPUKN.
MogenmpoBaHWe CUIOBBIX JIMHMIA 3EKTPUYECKOrO NOIA.
VICTOYHMKM NOCTOSIHHOTO TOKA.
9. [leicTBUS ANEKTPUYECKOrO TOKA.
10. 3neKTPUYECKMA TOK B XKMOKOCTM.
11. Ta3oBbli paspag.
12. M3mepeHwue Cunbl TOKa amMnepmMeTpoMm.
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13. M3amepeHue aneKTpUYECKOro HanpsiKeHNst BONbTMETPOM.

14. Peocrat 1 MarasuH COnpoTUBMEHMH.

15. BaanmopeiicTBme NOCTOSHHbLIX MarHUTOB.

16. MopenpoBaHue HEBO3MOXHOCTY pa3aeneHms MoMCcoB MarHuTa.

17. MogenupoBaHWe MarHUTHbIX NOMei NOCTOSHHBIX MarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHoe none Toka. 3NeKTpOMarHuT.

20. [elicTBIE MArHUTHOrO NOMS Ha NPOBOAHWK C TOKOM.

21. OnekTpoasuratesis NOCTOSHHOMO TOKa.

22. ViccnepoBaHue SBNEHUS ANEKTPOMArHUTHON MHAYKLMN.

23. OnbiTbl ®apages.

24, 3aBMCMMOCTb HanpaBneHnst MHOYKUMOHHOIO TOKA OT YCIOBUA €r0 BO3HUKHOBEHNS.

25. OnekTporeHepaTop NOCTOSIHHOMO TOKA.

JlabopamopHbie pabomsi U oNbIMbI.

OnbITbl N0 HAOMIOLEHMIO BNEKTPU3ALIM TEN MHAYKLMEN W NPU COMPUKOCHOBEHUM.

WccnenoBaHue [eACTBUS BMEKTPUYECKOTO NOSSt HA NPOBOLHWKMA M AUSNEKTPUKA.

Cbopka v npoBepka paboTbl 3NEKTPUYECKON Lienu NOCTOSIHHOIO TOKa.

MamepeHwe 1 perynupoBaHiie Cunbl Toka.

MamepeHwe 1 perynnpoBaHiie HanpskeHms.

MccnenoBaHue 3aBMCUMMOCTW CUNbl TOKA, MAYLLETO 4Yepes pesnctop, OT COMPOTMBMEHWS PE3NCTOpa W HanpsikeHus Ha

pesucTope.

7. OnbiTbl, OEMOHCTPUPYIOLME 3ABUCMMOCTb 3NEKTPUYECKOrO COMPOTUBAEHWS MPOBOAHWMKA OT €ro ANWHbI, Nnowaam
MonepeYHoro CeYeHMUs 1 Matepuana.

8. [lpoBepka npaBuna CNOXeHWs HANPsKEHWUA NpU NocnefoBaTeNbHOM COEAMHEHUN BYX PE3VNCTOPOB.

9. TlpoBepka npaBuna Ans Curbl TOKa NpY NaparnnebHOM COeaMHEHU PE3UCTOPOB.

10. Onpegenexve paboTbl ANEKTPUYECKOrO TOKA, MAYLLErO Yepes pesncTop.

11.  OnpepeneHne MOLWHOCTY SNEKTPUYECKOrO TOKA, BbIAENSEMON Ha pesncTope.

12. VccnegoBaHue 3aBUCUMOCTY CUMbl TOKA, MAYLLETO YEPe3 NammoyKy, OT HAaMPSKEHNS Ha He.

13. Onpegenexve KMN[ HarpeBaTens.

14. VccnegoBaHne MarHUTHOMO B3aMOAEWNCTBUS MOCTOSAHHbIX MarHUTOB.

15. M3yyeHne MarHUTHOrO Nonst MOCTOSIHHBIX MArHUTOB NpU X 06bEAMHEHUN 1 Pa3LeneHnm.

16. VccnegoBaHue AECTBUS SNEKTPUYECKOrO TOKA HA MarHWUTHYHO CTPENKY.

17.  OnbITbl, EMOHCTPUPYIOLLME 3aBUCUMOCTb CUMbl B3AWMOAENCTBIS KaTYLLKV C TOKOM W MarHuTa OT CTbl TOKA 1 HanpaBnieHus
TOKa B KaTyLLKe.

18. V3yyeHne gencTBUS MArHUTHOTO NONS HA NPOBOAHMK C TOKOM.

19. KoHcTpympoBaHue 1 n3ydeHne paboTbl aNeKTpoaBmUraTensi.

20. Wamepenme KIM[ anekTpoaBuratenbHoii YCTaHOBKM.

21. OnbITbl MO CCNEAOBAHUMIO ABMEHUS 3NEKTPOMArHUTHON MHAYKLMK: UCCNefoBaHNe M3MEHEHUA 3HAYEeHUs 1 HanpaBreHus
MHAYKLMOHHOTO TOKa.
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Pasgen 8. MexaHuyeckue siBneHus

MexaHuyeckoe apwkeHve. MarepuanbHas Touka. Cuctema otcyéta. OTHOCUTENBHOCTb MEXAHWYECKOTO  ABWKEHWS.
PaBHOMEpHOE MPAMONMHENHOE ABWKEHWe. HepaBHOMEPHOE NPAMONMHEIHOE ABIkeHne. CpeaHsis U MrHOBEHHas CKOPOCTb Tena npu
HepaBHOMEPHOM ABVKEHN.

YckopeHue. PaBHoyckopeHHoe npsimonnHeiHoe aeikeHne. CobogHoe napexne. Onbitol Manunes.

PaBHOMepHOe [BukeHMe MO OkpyxHocTW. [lepnog w  vactoTa obpaweHus. JlMHeiHas W yrmoBas  CKOPOCTW.
LleHTpoCTpEMUTENBHOE YCKOPEHME.

lMepBbIit 3akoH HbtoToHa. BTopoit 3akoH HetoToHa. TpeTuid 3akoH HbtoToHa. [puHLMN cynepnosuuum cun.

Cuna ynpyrocTi. 3akoH 'yka. Cuna TpeHust: cuna TPEHWs! CKOMbXEHNS], Cua TPEHUS MOKOS, APYTUE BIabl TPEHWS.

Cuna TSHKeCTU 1 3aKOH BCEMMPHOTO TArOTEeHUs. YckopeHue cBobogHoro nageHust. [Asvxenne nnaHet Bokpyr ConHua. Mepeas
KoCcMuYeckast CKopocTb. HeBECOMOCTb 1 Meperpysku.

PaBHOBecHe MaTepuanbHoi ToukM. AGCOMOTHO TBEPAOE Teno. PaBHOBeCKHe TBEPAOrO TeNa C 3aKpEnEHHOM OCbH0 BpaLLEHWS.
MoMmeHT cunbl. LieHTp TskecTu.

Wmnynsc Tena. smeHeHne nmnynbca. Mmnynbce cunbl. 3akoH COXpaHeHWst uMnynbca. PeakTBHOE ABWXEHME.

MexaHuuyeckas pabota n MowHocTb. Pabota cun TspkecTu, ynpyrocti, TpeHus. CBssb 3Heprum v pabotbl. oTeHumansHas
SHEprus Tena, NOLHATOr0 Haj NOBEPXHOCTBIO 3emMnu. [oTeHUmManbHas SHeprust CxaTon npyxuHbl. KnHetnyeckas aHepris. Teopema o
KMHETUYECKON 3HEPriN. 3aKOH COXPaHEHMS MEXaHUYECKON SHEPTIN.



JemoHcmpayuu.
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7.
8.
9.

10.
1.
12.
13.
14.
15.
16.

HabntoaeHre MexaHU4eCKOro IBKEHNS TeNa OTHOCUTENBHO pa3HbIX Ten OTCYéTa.

CpaBHeHWe NyTeil 1 TPAEKTOPHIA [BVKEHUS OIHOTO M TOTO XE TeNla OTHOCUTENbHO Pa3HbIX TEN OTCYéTa.
3mepeHue cKopocTy 1 YCKOPEHUS! MPSIMONUHENHOTO ABWXEHWSI.

WccnenoBaHie NpuaHakoB paBHOYCKOPEHHOTO [BYKEHMS.

HabntoaeHue ABIWKEHWS TeNa Mo OKPYKHOCTMU.

HabntoaeHue MexaHU4eckux SBNEHMIA, NPOUCXOLSALLMX B cucTeMe OTcuéTa «Tenexka» npu eé paBHOMEPHOM W YCKOPEHHOM
ABWKEHUN OTHOCUTENBHO KaBnHETa (U3MKM.

3aBMCHMOCTb YCKOPEHWS TeMNa OT MacChl TENa W [eiCTBYIOLLEN Ha HEro CUmbI.

HabntoaeHue paBeHCTBa Citn NpyY B3aMMOLEACTBUN TEJ.

N3meHeHne Beca Tena npu YCKOPEHHOM ABWXEHUN.

Mepegaya UMNynbCca Npy B3aUMOAEAHCTBIM Ten.

Mpeobpa3oBaHus 3HEPruM Npu B3aUMOAENCTBIM Ter.

CoxpaHeHue UMnyrnsca npu Heynpyrom B3auMopeiicTBuuM.

CoxpaHeHue UMnynbea npn abConioTHO YNpyrom B3auMoAencTBIM,

HabntoaeHue peakTYBHOTO ABIKEHNS.

CoxpaHeHWe MeXaHWU4eCKoil SHepriv Npu cBOBOAHOM NafeHuN.

CoxpaHeHWe MeXaHWN4eCKOoil SHEPTV MU ABVXKEHUM Tena NoA [eNCTBUEM MPYXKUHBI.

JlabopamopHbie pabomsi U oNbIMbI.
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9.

10.
1.

KoHcTpyupoBaHue TpakTa Ans pasroHa 1 AanbHenLero paBHOMEPHOTO ABUKEHNS LIAPUKA UMM TENEXKM.
OnpepeneHune cpeaHeit CKOPOCTU CKONMbXKEHMS Bpycka Unu ABMKEHUS LUAPWKA MO HAKMOHHOM NOCKOCTM.
OnpepeneHune yckopeHUs Tena npu paBHOYCKOPEHHOM [BUXEHUM MO HAKMOHHOM NIIOCKOCTH.

VccnenoBaHue 3aBUCUMOCTY NMYTW OT BPEMEHU NPY PABHOYCKOPEHHOM ABWXEHUM 6€3 HauasbHOM CKOpPOCTM.
lMpoBepka rMnoTe3bl: Crim NP1 PaBHOYCKOPEHHOM ABWKEHUM 63 HauarnbHON CKOPOCTU NYTU OTHOCATCS KaK Psg HEYETHbIX
yucen, To COOTBETCTBYIOLLME NPOMEXYTKN BpEMEHN OONHAKOBbI.

MCCHG,ELOBGHVIG 3aBUCUMOCTW CUINbl TPEHUA CKOMbXEHUA OT CNbl HOPMalbHOro AaBrneHuAa.

Onpegenenue Ko nLMEHTa TPEHNUS CKONBXEHMS.

OnpegeneHue XECTKOCTW NPYXMHbI.

Onpegaenexune paboTbl CUbI TPEHWS NPY PABHOMEPHOM ABUXEHUW TENA MO FOPU3OHTANbHON NOBEPXHOCTY.
Onpegaenexune paboTbl CUMbI YNPYroCTH NPY NOABEME rpy3a C UCTIONb30BaHUEM HEMOZBWKHOIO W NOABIKHOIO GOKOB.
N3yyeHune 3akoHa COXpaHEHs SHEPTUN.

Pasgen 9. MexaHuyeckue KonedaHus U BOMHbI

KonebatenbHoe paswxeHne. OCHOBHbIE XapaKTEpUCTUKM KonebaHui: nepuog, 4actota, amnnutyga. Martematudyeckuin u
NPYXUHHbIA MasTHUKW. [TpeBpalLleHre SHepruv npu konebaTensHOM ABVKEHUN.

3atyxatowe konebanus. BolHyxaeHHble konebaHus. PesoHaHc. MexaHnueckne BomHbl. CBOMCTBA MEXaHUYECKWUX BOJH.
MMpogonbHble ¥ MonepeyHble BOMHbI. [nWMHA BOMHbI M CKOPOCTb €€ pacnpocTpaHeHus. MexaHuveckue BONMHbI B TBEPAOM Terne,
CENCMUYECKIE BOMHbI.

3BYK. [POMKOCTb 3BYKa 1 BbiCOTa ToHA. OTpaxeHue 3Byka. MIH(pasByk 1 ynbTpasByk.

Jemorncmpayuu.

1.

I

HabntogeHve konebaHuin Ten nof 4eNCTBUEM CUITbI TXKECTW W CUTTbI YTPYTOCTy.
HabntogeHne konebaHui rpy3a Ha HUTU U Ha NPYKUHE.

HabntogeHne BbIHYKOEHHbIX kKoniebaHWin 1 pe3oHaHca.

PacnpocTpaHeHne npogonbHbIX M MOMEepeYHbIX BOMH (Ha Mogenu).
HabntogeHne 3aBUCUMOCTY BbICOTbI 3BYKa OT 4acTOTbI.

AKyCTUYECKMI pe30HaHC.

ﬂa6opamoprle pabomsi U onbimbl.
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7.

Onpepenexue YacToThl 1 nepuoaa konebaHmii MaTeMaTMYeckoro MasiTHKa.

Onpenenexue YacToThl 1 nepuoaa konebaHmil NpyXMHHOMO MasiTHUKA.

WccnenosaHue 3aBUCMOCTM Nepyoia KonebaHuii NOABELLIEHHOTO K HATY Tpy3a OT AIMHbI HUTH.

WccnenosaHue 3aBMCMOCTM Nepuoaa KonieGaHuin NPYKHHOTO MasTHUKA OT Macchl rpysa.

MpoBepka He3aBUCUMOCTY NEPUOAA konebaHuid rpy3a, NOABELIEHHOTO K HUTK, OT MacChl rpyaa.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb Mepuoaa konebGaHuii MPYXMHHOTO MasiTHUKa OT MacChl rpysa U KECTKOCTM
MPYXWHBI.

3mepeHue yckopeHnsi CBOBOAHOTO NafeHus.

Pazpgen 10. 3]19KTp0MarHVITHoe none u ANeKTpoOMarHUTHbIe BOJHbI
eﬂeKTpOMaFHI/ITHOB none. aﬂeKTpOMaFHVITHbIe BOMHbI. CBOMCTBA QNEKTPOMarHUTHbIX BOJH. Wkana QNEKTPOMarHUTHbIX BOJTH.
Wcnonb3oBaHue AIEKTPOMarHuUTHbIX BOTH AJ14 COTOBOW CBSA3M.



OnekTpomarHuTHas npupoaa ceeta. CkopocTb cBeTa. BonHOBbIE CBOACTBA CBETA.
JemoHcmpayuu.
1. CBOWCTBa 3MEKTPOMArHUTHbIX BOJTH.
2. BonHoBble CBOWCTBA CBETA.
JlabopamopHbie pabomsI U onbImbl.
1. M3yyeHwne CBOWCTB SMeKTPOMArHUTHbIX BOMH C MOMOLLbH0 MOBUBHOTO TenedoHa.
Pazpen 11. CBeToBbIe ABNEHUA
IyyeBas mogens caeTa. Mctounuku ceeta. MpsmonuHeitHoe pacnpocTpaHeHue ceeta. 3atmenns ConHua v Nykbl. OTpaxeHue
cseTa. lnockoe 3epkano. 3akoH OTpaKeHNs cBeTa.
Mpenomnenne cBeTa. 3akoH npenomneHuss ceeTa. [MONHOE BHYTPEHHEE OTpaxeHWe cBeTa. Mcnonb3oBaHWE MOMHOrO
BHYTPEHHErO OTPaXEHWS B ONTUYECKIX CBETOBOAAX.
Jlunza. Xog nydven B nuH3e. OnTudeckast cuctema hotoannapata, MUKpockona 1 Teneckona. na3 Kak onTuyeckas cuctema.
BnmsopykoCTb M AanbHO30PKOCT.
PasnoxeHue Benoro ceeTa B cnektp. OnbiTbl HotoToHa. CrioxeHue cnekTpanbHbIX LBETOB. [iucnepcus ceeTa.
Hemorncmpayuu.
1. TpsmMonuHeiHoe pacnpocTpaHeHne cBeTa.
OtpaxeHue cBeTa.
Mony4eHue n3obpaxeHUit B NIOCKOM, BOTHYTOM W BbIMYKMOM 3epKanaXx.
Mpenomnexue ceeTa.
OnTuyeckuin CBETOBOA,
Xopg ny4en B cobupatoLLen nuHse.
Xopa ny4ven B paccenBaroLLen nuHae.
MMonyyeHne 306paxeHNiA C NOMOLLbIO INHS.
9. TpuHumn genctaus poToannapata, MUKpOCKONa 1 Teneckona.
10. Mogenb rnasa.
11. PasnoxeHue benoro caeTa B CekTp.
12. TMonyyeHne 6enoro ceeta npu CROXEHNN CBETA Pa3HbIX LiBETOB.
JlabopamopHbie pabomsi U oNbIMbI.
WccnepoBaHye 3aBMCMMOCTY yria OTPaxeHWst CBETOBOIO Jlyya OT yria nageHus.
M3yyeHune xapakTepucTuk n3obpaxeHns npeamerTa B NIoCKOM 3epkare.
ViccnepoBaHve 3aBMCMMOCTY yrna NpenomeHns CBETOBOrO fyya OT yrna nafeHns Ha rpaHunLe «BO3LyX—CTeKmnoy.
MMonyyeHne n3obpaxeHnin C NOMOLLbIO COBMpatoLLEn NNH3bI.
Onpegenenue hoKYCHOro pacCTOSHNS 1 ONTUYECKON UMbl COBMPAIOLLEN NIMH3BI.
OnbITbl MO pa3noxeHnto 6enoro ceeTa B CNEKTP.
. OnbITbl MO BOCMPUATIIO LIBETA NPEAMETOB MPM UX HAbMwgeHUM Yepes LBETOBbIe (UNbTPbI.
Pa3gen 12. KsaHToBbIe iBNEHMA
OnbITbl Pesepdopaa v nnaHeTapHas mogenb atoma. Mogenb atoma bopa. VcnyckaHue 1 nornoLleHne ceeTa aToMoM. KeaHTbl.
NnHenyaTble cnekTpbl.
PagunoaktusHocTb. Anba, 6eTa- 1 ramma-n3nyyeHns. CTpoeHne aToMHoOro sapa. HyknoHHas mogent aToMHoro sgpa. M3otonbl.
PapunoakTuBHble npespaLleHus. [Nepuog nonypacnaga aToMHbIX SAEP.
flnepHble peakuun. 3akoHbl COXpaHEHMs 3apsidoBOrO M MacCOBOrO YMCer. OHeprus CBA3M aToMHbIX saep. CBA3b Macchl U
3Heprum. Peakumm cuHTesa u genenns saep. Mctounnkn sHeprm ConHua um 3e€3g,
fAnepHas aHepreTuka. [JencTBus pagnoakTUBHBIX U3MYYEHWU HA XWBbIE OPraHU3MbI.
HemoHcmpayuu.
1. CneKTpbl U3My4eHnst N NOTMOLLEHNS.
2. CnekTpbl pasniyHbIX rasos.
3. CnexTp BOgOpOAA.
4. Pabota CYETUMKA MOHU3MPYIOLLMX W3MYYEHMIA.
5. Peructpauus nany4yeHus npupogHbIX MUHEPAroB 1 MPOAYKTOB.
JlabopamopHbie pabomsi U ONbIMbL.
1. HabniogeHue CrnowHbIX U IMHENYaTbIX CNEKTPOB U3MyYEHS.
2. llccnepoBaHue TPEKOB: M3MEPEHIE 3HEPTMM YaCTHLbI IO TOPMO3HOMY NyTK (Mo doTorpadmsm).
3. /3amepeHue paanoakTnBHOro doHa.
MoBTopuTenbHO-0600LWatoWmin Moay b
MoBTOpPUTENBHO-0600LLAIOLLMIA MOAYMb NPEAHA3HaYeH A1s cucTeMaTnaanm n 0606LLeHNs NpeaMETHOrO COAepXKaHus 1 onbiTa
[EeATEeNbHOCTH, NPMOBPETEHHOTO NPU 3y4eHN BCETO Kypca Gnaunki, a Takke Ans NOATOTOBKM K OCHOBHOMY rOCYAapCTBEHHOMY 3K3aMEHY
no dmanke Ans obyyaroLmxcs, BbIOpaBLUMX STOT y4eOHbI MPEeaMET.
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|-|pl/l M3y4YeHUM 0aHHOro MoAynda peanun3yoTCa U CUCTEMATU3NPYIOTCA BUObI AEATENbHOCTU, Ha OCHOBE KOTOPbIX obecneumBaetcs
OOCTWXEeHNE NPeAMETHbIX U MeTanpeaMETHbIX NITaHNPyEeMbIX PE3yNnbTaToB o6yqu|/|ﬂ, CbOpMI/IpyeTCFI €CTEeCTBEHHOHay4Hasa rpaMOTHOCTb:
OCBOEHME Hay4HbIX METOAOB MCCIen0oBaHMA SIBNEHUIA npupoabl N TEXHWKK, OBNageHne yMeHnaMu 00bACHATL d)l/l3l/|‘-IeCKI/Ie ABMNEHUA,
NPUMeEHsAA NonyvYeHHble 3HaHnA, peLllaTb 3aga4vu, B TOM YUCINE Ka4eCTBEHHbIE N 3KCNEepUMEHTalbHbIE.
anIHLlI/IFII/IaﬂbHO [eATenbHOCTHBIN XapakTep OaHHOro pasfena peannsyetca 3a CYET TOro, 4TO OGy‘-IBFOLLI,I/IeCFI BbIMOMHAKT
3ajaHnA, B KOTOPbIX UM npeanaraeTca:
Ha OCHOBE MOYyYeHHbIX 3HaHMI pacnosHaeatb U Hay4HO 0O BbSACHSATH (*)VI3VN€CKVIG ABNEHNA B Opr)K&iOLLleIZ npupoae u
MOBCEAHEBHOMN KU3HM,
ncnonb3oBaTb HayydHble METOdbl UCCnedoBaHUA (*)M3W-IGCKMX SIBNEHWIA, B TOM uucne Ans NPOBEPKM TUnNoTe3 N nosny4eHua
TEOopeTN4eCKNX BblBOOB;
00BACHATL Hay4Hbl€ OCHOBbI Hanbonee BaXHbIX AOCTUXEHUIA COBPEMEHHbIX TEXHONOT A, Hanpumep, NpakTu4eckoro Mcnonb3osaHUA
Pa3NU4HbIX MCTOYHMKOB SHEPIN Ha OCHOBE 3aKOHa NpeBpaLleHnsa U COXpaHeHs BCeX U3BECTHbIX BUOOB SHEPIUN.

NNAHWPYEMbBIE PE3YNIbTATblI OCBOEHUA NPOrPAMMbI MO ®U3NKE HA YPOBHE OCHOBHOIMO OBLLEFO
OBPA30BAHUA

N3yyenne duanku Ha ypoBHE OCHOBHOrO 06LLero 06pasoBaHUs HaNpaBNeHO Ha JOCTXEHWNE NIMYHOCTHbIX, METanpPeaMETHBIX 1
npeaMETHbIX 06pa3oBaTenbHbIX Pe3ynbTaTos.
B pesynbTate u3yyeHust M3MKM Ha YpPOBHE OCHOBHOTO 0bLlero obpasoBaHus y obyuatowlerocs OyayT copmupoBaHbl

cresytoLLmMe IMYHOCTHbIE pe3ynbTaThbl B YacTy:

1) naTpMoTU4YeCKOro BOCNUTaHUS:

- NPOSIBNIEHME UHTEPECa K UCTOPUN 1 COBPEMEHHOMY COCTOSHWIO POCCUACKOI (PU3NYECKON HayKy;

- LeHHOCTHOE OTHOLLEHWE K JOCTVXEHUAM POCCUICKNX Y4YEHBIX-(OU3NKOB;

2) rpaxpaHCcKoro U AyX0BHO-HPABCTBEHHOTO BOCNUTaHUSA:

- TOTOBHOCTb K aKTUBHOMY Yy4acTuio B OﬁCy)K,ELeHI/II/I 06LL\eCTBeHHO 3HAYMMbIX U ITUYECKNX np06neM, CBA3aHHbIX C NPaKTU4eCKUM

NPUMEHEHNEM JOCTWXEHNA DUINKK;

- 0CO3HaHME BaXHOCTU MOPArbHO-3TUHECKUX MPUHLMMOB B AEATENBHOCTW YYEHOrO;

3) acTeTYeCKOro BOCNUTAHMA:

- BOCTIPUSATHE 3CTETUYECKINX KAYECTB (PU3NYECKON HaYKU: €€ rapMOHUYHOIO MOCTPOEHWS, CTPOrOCTH, TOYHOCTU, MAKOHUYHOCTY;

4) LeHHOCTHN Hay4HOTO NO3HAHMSA:

- 0CO3HAHME LIEHHOCTU (PU3MYECKON HayKW KaK MOLLHOrO MHCTPYMEHTA MO3HAHKS MUPa, OCHOBbI Pa3BUTUS TEXHOMOMMI, BaHELLIEN

COCTaBAOLLEN KyNbTYpbI;

- pa3BuUTHe Hay4HOMN NMtoBO3HATENBHOCTM, MHTEPECA K UCCNEA0BATENbCKON AEATENBHOCTY;

5) hopmupoBaHKA KyNbTypbl 300POBLA U 3MOLIMOHANBHOrO Gnarononyyns:
- 0CO3HaHue LieHHOoCTH BesonacHoro obpasa x13HW B COBPEMEHHOM TEXHOMOTMYECKOM MUPE, BaXHOCTY NpaB 6e30nacHOro noBeaeHus
Ha TpaHCMopTe, Ha JOpOraX, C ANEKTPUYECKAM 1 TENMOBLIM 0DOPYA0BaHUEM B JOMALLHWX YCIOBUAX;
- C(hOpMMPOBaAHHOCTb HaBbIKa pedhriekcum, MpU3HaHe CBOEro npaea Ha OWMOKY W TaKoro e npasa y Apyroro Yenoseka;
6) TpyROBOro BOCNMUTAHMSA:
- aKTMBHOE Y4aCTuWe B PELUEHNN NPaKTUYECKMX 3aad (B pamkax ceMby, 06pa3oBaTenbHON OpraHu3aLm, ropoaa, Kpas) TEXHOMOrM4ECKo
1 COLManbHON HanpaBEHHOCTH, TPEDYIOLLMX B TOM YMCTE U (PUNYECKIX 3HAHWIA;
- MHTEPEC K NPaKTUYECKOMY M3YYEHNI0 NPOECCHIA, CBA3AHHBIX C (IM3NKON;
7) 3KONOrN4ecKoro BOCNMTaHUS:
- OpWEHTaLMs Ha NPUMEHEHNE DU3NYECKIX 3HAHUA ANs peLleHs 3adad B 06nacTy OKpyxaloLLen cpefbl, NNaHUpOBaHNs NOCTYMKOB W
OLLEHKM MX BO3MOXHbIX MOCTEACTBUIA 115 OKPYXKaIOLLEN cpeapl;
- 0CO3HaHme rnobarnbHOro XxapakTepa 3KOMOrMyeckux Npobem u nyTemn ux peLleHns;
8) apanTauum K M3MEHSIOWMMCSA YCIOBUAM COLUaNbHOW M NPMPOAHOIA cpeabl:
- NOTpeBHOCTb BO B3aMMOAEICTBUM MPU BbINOHEHUN UCCIIEAO0BaHMIA 1 MPOEKTOB (OU3NYECKON HAMPABMNEHHOCTH, OTKPLITOCTb OMbITY W
3HaHWAM ApYruX;
- NOBBbILLEHME YPOBHS CBOEN KOMMETEHTHOCTY Yepe3 MPaKTUYECKYH AEATENBHOCT;
- NoTpebHOCTb B (hOPMMPOBAHMM HOBbIX 3HAHWIA, B TOM YnCre (POPMYNMpOBaTh UAEM, MOHATUS, TMNOTe3bl O PU3NYECKNX 0ObEKTaX U
SBMNEHNAX;
- 0CO3HaHME AedrUUTOB COOCTBEHHBIX 3HAHWIN 1 KOMMNETEHTHOCTEN B 061acTu pumky;
- NNaHNPOBaHWe CBOErO Pa3BuTLS B MPUOBPETEHNM HOBBIX IMBUYECKNX 3HAHWIA;
- CTPEMITEHME aHANM3MPOBATH M BbISBNATL B3aMMOCBSA3W NpUPpOAb], 0OLLECTBA M SKOHOMMKY, B TOM YMCHE C UCTIONB30BAHNEM (DU3NHECKUX
3HaHUI;
- OLieHKa CBOWX JEMCTBUIN C Y4ETOM BIUSIHUS Ha OKPYXXaIOLLYIO CPedy, BO3MOXHbIX rrobasnbHbIX MOCAEACTBUIA.



METAMPEAMETHbIE PE3YNbTATbI

B pesynbTate OCBOEHWSI Mporpammbl MO (DU3KMKE Ha YPOBHE OCHOBHOrO 06Liero obpasoBaHus y obydvatowerocs OyayT
ChopMMPOBaHbl  MeTanpeAMeTHble  pe3ynbTaThl, BKMIOYAOWME MO3HABATENbHbIE  YHMBEPCANbHblE  y4ebHble  [LencTBuS,
KOMMYHMKaTVBHbIE YHUBEPCASTbHbIE Y4eOHbIE ENCTBUS, PErYNATUBHBLIE YHUBEPCAbHbIE y4ebHbIE AECTBUS.

Mo3HaBaTenbHbIe yHMBEPCaNbHbIe y4eOHbIe AeNCTBUSA
BazoBhble noruyeckue AeNcTBUSA:
- BbISIBNAATb U1 XapaKTepK30BaTb CyLIECTBEHHbIE NPU3HaK OOLEKTOB (SBNEHMIA);
YCTaHaBNMBATb CyLIECTBEHHbI NPU3HAK KnaccudmKkaLm, OCHOBaHMS Anst 0BOOLLEHS U CPABHEHMS;
- BbISIBNISITb 3aKOHOMEPHOCTM 1 MPOTMBOPEYMS B PacCMaTpUBaeMbIX (hakTax, AaHHbIX U HABMIOAEHNSX, OTHOCALLMXCSA K M3NYECKUM
SBMNEHUAM;
- BbISIBNISATb NPUYMHHO-CIEACTBEHHbIE CBA3WM NPU U3YYeHUM PU3NYECKMX SIBNIEHMIA W NPOLECCOB, AenaTb BbIBOAbI C UCMONb30BaHUEM
LE0YKTUBHBIX M MHOYKTUBHbIX YMO3aKIIOUYEHMIA, BbIGBUraTh rMNOTe3bl 0 B3aMMOCBSA3AX (PU3NYECKIMX BENNYMH;
- CaMOCTOSITENBHO BblbMpaTh cnocob pelueHust y4ebHON uUanyeckon 3agayun (CpaBHEHUE HECKONbKWMX BapWaHTOB peLueHusi, BbiIGop
Hambornee NOAXOASLLErO C Y4ETOM CaMOCTOSITENBHO BblAENEHHbIX KpUTEPHEB).
Ba3zoBhble nccnenoBarenbCKkue 4eCTBUS:;
- MCNONb30BaTb BOMPOCH! Kak MCCMEA0BaTENbCKUIA MHCTPYMEHT NO3HAHUS;
- MPOBOANTL MO CaMOCTOSITENbHO COCTABMEHHOMY MaHy OMbIT, HECMOXHbIA (PU3NYECKMIA 3KCEPUMEHT, HeDOMbLLOE MCCNenoBaHe
(hM3NYECKOTO SBNEHNS,
- OLleHnBaTb Ha NPUMEHMMOCTb U OCTOBEPHOCTb MHq)OpMauM}O, NONYy4YeHHYI0 B X04e 1ccnenoBaHua Unn skCnepumenTa;
- CaMOCTOSTENbHO PopMynMpoBaTh 0606LLEHS 1 BbIBOALI MO pe3yNbTaTam NpoBeAEHHOTO HAbMOAEHMS, ONbITa, UCCNEA0BaHMS;
- NPOrHO3WPOBAaTbL BO3MOXHOE AanbHeullee pasBuTiie U3MYECKUX NMPOLIECCOB, a Takke BblABUraTb NPEANONoXeHns 06 ux passutim B
HOBbIX YCNOBUAX U KOHTEKCTax.
Pab6ota ¢ nHchopmauueit:

- NMPUMEHSATb PasniyHble MeTOMbl, WHCTPYMEHTbI W 3ampochbl MpW noucke W oTbope MHGOPMaUMM UAKW AaHHbIX C YY4ETOM
NPeasIoKeHHoN y4ebHON ranyeckon 3apaum;

- aHanMaNpoBaTb, CHCTEMATM3MPOBATL M MHTEPNPETMPOBATL MH(OPMALWIKO Pa3nnYHbIX BUAOB W ()OpM NPEACTaBNeHNS);

- CaMOCTOSITENBHO BbIGMpaTh ONMTUMAanbHYD POPMY MPEACTABNEHUSt MH(OPMALMM W MIMKICTPUPOBATL peLlaeMble 3agaun
HECINOXHbIMU CXEMaM¥, Auarpammamu, MHOM rpacdovkom n ux KoMBUHaLMsMM.

KomMmyHuKaTMBHbIE YHUBEPCaNbHbIe y4eOHble AeNCTBMA:
- B xope obcyxmeHns yvebHoro matepuana, pesynbTatoB nabopaTopHbix paboT M NPOEKTOB 3adaBaTb BOMPOCHI MO CYLLECTBY
obcyaaemoi TeMbl U BbICKa3blBaTb UAEW, HALENEHHbIE Ha PELLEeHIe 3aaun U noaaepkaHue GnaroxenarensHocTh o6LLEeHMS;
- COMOCTaBNSTb CBOW CY)XOEHWS C CY)XAEHUAMM [PYTiX Y4aCTHWUKOB Ananora, obHapyxueaTth pasnuyme 1 CXOLCTBO NO3ULMIA;
- BblpaaTb CBOK) TOUKY 3PEHNSI B YCTHbIX M MUCLMEHHbIX TEKCTAX;
- NybnMYHO NPeACTaBNATL Pe3ynbTaThl BbINOMHEHHOrO (PU3NYECKOrO OMbITa (3KCNEPUMEHTA, UCCNEAOBAHMS, NPOEKTA);
- MOHMMATb U UCNONb30BaTh NPEMMYLLIECTBA KOMAHAHOW 1 MHAMBWAYaNbHOM paboTbl NPK PELUEHUN KOHKPETHON nnyeckon npobnembi;
- NMPUHMMATbL LENN COBMECTHOI AEATENBHOCTM, OPraHW30BbIBATb JENCTBMS MO €€ AOCTWKEHMI: pacripedensTb ponu, obcyxaaTb
npoLecchl 1 pesynbTaTbl COBMECTHON paboTbl, 0606LLaTh MHEHWS HECKOMNbKWX NIOAEN;
- BbINOMHATL CBOK YacTb paboTbl, JOCTUIAs KaYECTBEHHOTO pesynbTaTta No CBOEMY HanpaBMEHMO W KOOPAMHUPYS CBOW AENCTBUS C
APYTUMY YrieHaMM KOMaHAb!;
- OLEHMBaTb KAYecTBO CBOEro Bknafa B OOWMA MPOAYKT MO KPUTEPUSIM, CaMOCTOSTENbHO CGOpPMYNMPOBAHHLIM Y4aCTHUKaMM
B3aMMOAENCTBUS.

PerynstuBHble yHMBepcanbHble y4yebHble AENCTBUA

CamoopraHu3saums:
- BbISIBNSATb NPOBNEMbI B KWU3HEHHbIX W YYEOHBIX CUTYaLMSIX, TPEOYIOLMX ANst peLLeHNst (DU3NYECKIX SHAHWIA,
- OPUEHTMPOBATLCS B PA3NMYHbIX NOAX0AAX NPUHATUS PELLEHMIA (MHAMBUAYaNbHO., MPUHATUE PELUEHUS B FpyMNe, NPUHATUE PeLeHi
rpynnony);
- CaMOCTOATENBHO COCTaBNSATH aNnropUTM PeLUEHMst (hM3NYECKON 3a[a4uM UMK NiaHa UCCeaoBaHNs C YYETOM UMEHOLMXCS PECYPCOB U
COBCTBEHHBIX BOIMOXHOCTEW, - - apryMEHTUPOBATH NpeAnaraeMble BapuaHTbl PELUEHUIA;
- Aenatb Bblbop 1 OpaTb OTBETCTBEHHOCTb 32 PELLEHME.

CaMOKOHTPOb, 3MOLMOHANBHbIW MHTENNEKT:
- laBaTb afieKBaTHYIO OLIEHKY CUTYaLuW W Npeanarath NNaH €€ U3MEHeHMs;
- 0OBSICHSTb NPUYNHDI OCTIKEHUS (HEAOCTVKEHMS) PE3YNbTATOB AEeATENbHOCTY, - - 4ABaTb OLEHKY NPUOBPETEHHOMY OMbITY;
- BHOCUTb KOPPEKTMBbI B AESTENBHOCTD (B TOM YMCTE B XOf BbINOMHEHMS (DU3NYECKOTO MCCMENOBAHMS UMK MPOEKTA) Ha OCHOBE HOBLIX
06CTOSATENbCTB, U3MEHMBLUMXCS CUTYaLIWIA, YCTaHOBMEHHbIX OLINOOK, BOSHUKLLINX TPYAHOCTEN;
- OL|eHMBaTb COOTBETCTBME pesyrbTata Lienu 1 yCroBusM;



- CTaBuTb cebs Ha MecTo Apyroro 4yenoseka B Xo4e cnopa unn AUCKYyCCUM Ha HaydHY0 TeMY, NOHUMaTb MOTWBbLI, HAMEPEHUA U NOTUKY

apyroro;
- NPU3HaBaTb CBOE npaBo Ha OLIJI/I6Ky Npu peLeHnmn CbI/I3quCKMX 3adad unu B yTeepXxaeHuax Ha Hay4Hble TeMbl 1 Takoe Xe NpasBo ApYroro.

NPEAMETHbIE PE3YNbTAThHI

K koHUy oby4eHust B 7 knacce npeaMeTHble pesyrnbTaThl HA 0A30BOM YPOBHE AOMKHbI OTpaxaTb CHOPMUPOBAHHOCTL Y
0ByyaroLWmXCst YMEHNIA:

- UCMOMNb30BaTh MOHSATHS: (DU3NYECKME W XUMUYECKME SBNEHMS, HADMIOgEeHNe, SKCNEPUMEHT, MOAENb, r1NoTE3a, eanHNULbI (hN3MYeCcKuX
BENWYWMH, aTOM, MOMeKyna, arperaTHble COCTOSIHWA BeluecTBa (TBEpAOe, XMOkoe, rasoobpasHoe), MeXaHUYeckoe ABMXKeEHWe
(paBHOMEpHOE, HepaBHOMEPHOE, NPAMONMHENHOE), TPAaeKTopWsl, paBHOAENCTBYIOWas cuna, aedopmaums (ynpyras, nnactuyeckas),
HEBECOMOCTb, COODLLAlOLMECS COCYabI;

- pasnuyatb sBneHus (auddysns, TENNOBOE ABWKEHME YacTWL, BELLECTBA, PaBHOMEPHOE ABWKEHME, HEPaBHOMEPHOE ABMKEHWE,
VHEpLMS, B3aNMOZeNCTBME TEN, PaBHOBECUE TBEPMbLIX TEN C 3aKPEMMEHHOM OChi0 BpalLeHns, Nepeaada AaBneHus TBEpAbIMM Tenamm,
XUOKOCTSIMM W ra3ami, aTMocPepHOe aBneHue, NnaBaHue Ten, NPeBPaLLEHNs MEXaHUYeCKoN JHEPrM) MO OMUCAHUIKD X XapaKTEPHBIX
CBOWCTB W Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE (hM3NYECKOE SBNEHME;

- pacnosHaBaTb NPOSIBNEHNE M3Y4EHHbIX (M3MYECKUX SIBNIEHMIA B OKPYXKatoLLEM MUPE, B TOM uncne (mn3ndeckue SBREHNs B Mpupoge:
NPUMEPbI ABKEHUS C Pa3NNYHBIMKA CKOPOCTSMU B XXKMBOW 11 HEXMBOWM Npupoae, AECTBUE CUNbI TPEHWS B NPUPOAE U TEXHWUKE, BINSIHIE
aTMOCEEPHOTO JABNEHIS Ha XMBOIA OPraHn3M, NnaBaHue pblb, pblyaryt B TENe YeNoBeka, Npu STOM NePEBOAMTL NPAKTUYECKYHD 3aaady B
y4ebHYH0, BbIOEeNsTb CYLLECTBEHHbIE CBOMCTBA (MPU3HaKK) (U3MHECKUX ABINEHWIA;

- ONUCbIBaTb M3Y4EeHHbIE CBOMCTBA TN 1 (IU3NYECKNE SABMEHNS, UCMIONb3YS (hN3MYECKUe BENUUMHbI (Macca, 06bEM, NNOTHOCTb BELLECTBA,
BpEMSl, NyTb, CKOPOCTb, CPEAHSS CKOPOCTb, CUMa YNPYroCTy, CUNa TSXXKECTU, BEC TENA, CUMa TPEHUS, faBneHue (TBEPLOro Tena, KUaKkocTy,
rasa), BblTankuBatLas cuna, MexaHuyeckast pabota, MOLLHOCTb, NMEYO Curbl, MOMEHT CUMbl, KO3I(h(ULUMEHT NONE3HOT0 AECTBUS
MEXaHW3MOB, KMHETUYecKast W NOTeHUManbHas SHEpPrisl), MpK OMUCaHUKM NPaBUIbHO TPAKTOBaTb (PU3MYECKMI CMbICT UCMONb3YeMblX
BEMUYMH, X 0003HAYEHMST N eaMHMLbI (PU3NYECKIX BEMUYMH, HaXo4uUTb HOPMYbl, CBSI3bIBaOLME AaHHYKD (M3NYECKYID BENNYUHY C
APYriMM BENMYMHAMU, CTPOUTb rPauKK U3yYeHHbIX 3aBUCUMOCTEN PU3NYECKIX BENNUMH;

- XapaKTepu3oBaTb CBOMCTBA TeN, (PM3NYECKNe SBNEHNS 1 MPOLLECCHI, UCMONb3Ys NpaBuia CROXeHNUs cun (BAOMb OLHON NPSIMOIA), 3aKOH
l'yka, 3akoH [ackans, 3akoH Apxumena, NMpaBuIO paBHOBECUS pblvara (650ka), «30M10TOE NPaBWIO» MEXaHUKW, 3aKOH COXPaHEHMs
MeXaHWYeCKOM SHEPr W, MPW 3TOM AaBaTb CIIOBECHYIO (DOPMYNMPOBKY 3aKOHA 1 3an1ChbiBaTb €0 MAaTEMATUYECKOE BbIPAXKEHUE;

- 00BACHATL (hU3MYeckMe SBMEHWS, NPOLIECCHl W CBOWCTBA TES, B TOM YUCTE M B KOHTEKCTE CUTYaLi NMPaKTUKOOPUEHTUPOBAHHOIO
XapaKTepa: BblSIBNSTb NPUYNHHO-CNIEACTBEHHbIE CBS3M, CTPOUTL 0OBSACHEHNE M3 1-2 NMOTMYECKVX LUAroB C Oropoil Ha 1-2 M3y4YeHHbIX
CBOWCTBA (PM3NYECKNX SBNEHWI, (PUNYECKNX 3aKOHA UMK 3aKOHOMEPHOCTH;

- pewarb pacyéTHble 3agaun B 1-2 OEiCTBUS, UCMOMb3Ys 3aKOHbl M (hOPMYnbl, CBA3bIBAOLWME DU3NYECKME BENMMUYMHBI: HA OCHOBE
aHanu3a ycrosus 3agauu 3anucblBaTb KpaTkoe YCrioBME, MOACTaBNATb (PU3NYECKMe BEMNYMHBI B (DOPMYIbl U MPOBOAUTL PacYEThl,
HaxoauTb CPaBOYHbIE AaHHblE, HEObX0auMble ANs pelleHus 3ag4ad, OLeHNBaTb PeannCTUYHOCTb NOMYYEHHON PU3NYECKON BEMMYMHBI;
- pacnosHaBaTb npobrembl, KOTOpbIE MOXHO PELWWTb MPU MOMOLM (PU3NYECKUX METOAOB, B ONMCAHUM WCCNEeLOBaHMS BblAensTh
npoBepsieMoe NpeanonoxeHue (rMnoTesy), pasnuyatb 1 MHTEPNPETUPOBATL NOMYYEHHBIN PE3yNbTaT, HAXOAUTb OLWKBKM B XOAE OMbITa,
Aenatb BblBOAbI MO €r0 pesynbTaTam;

- MpOBOAUTb OMbITbl MO HabMIOAEHNIO (DM3NYECKMX SBMEHMIA WAM  (DU3NYECKNX CBOWCTB Tes: (HOpPMYnMpoBaTb MpOBEpSiEMble
MPEANONoXeHNs, cobupaTtb YCTaHOBKY 13 MPEANOXKEHHOr0 060pYAOBaHNS, 3anuChbiBaTb X0 OnbiTa 1 (POPMYNNPOBATL BbIBOADI;

- BbINOSHSATH NPSIMbIE 3MEPEHMUS PACCTOAHIS, BPEMEHM, Macchl Tena, 06bEMa, CUMbl 1 TEMMEPaTYpbl C UCMONb30BaHNEM aHaANOroBbIX U
UMcpOoBbIX NPMBOPOB, 3aNnCbIBaTL NoKaaHUs NPUOOPOB C Y4ETOM 3agaHHON abCOMKOTHON MOrPELLHOCTI U3MEPEHWIA;

- NpOBOAWTbL WCCREOOBaHWE 3aBUCUMOCTM OOHOM (DU3NYECKOW BENMWYMHBI OT APYron C WCMONMb30BaHWEM MNPAMbIX WU3MEPEHUN
(3aBMCHMOCTW NMYTM PaBHOMEPHO ABIKYLLEroCs Terna OT BPEMEHU OBWKEHUS Tena, Curbl TPEHUS CKONBXKEHMS OT BECa Tena, KavecTsa
06paboTky NOBEPXHOCTEN TEM W HE3ABMCMMOCTW CWilbl TPEHWS OT NoLagn COMPUKOCHOBEHWS TEM, CUMbl YNPYroCTU OT YASIMHEHMS
MPYXMHbI, BbITANKMBALOLLEN CiMbl OT 00bEMA MOrpYXEHHON YacTy Tena W OT MAOTHOCTU XUAKOCTYU, €€ HE3aBMCUMMOCTH OT MIOTHOCTY
Tena, Ot rMybuHbI, Ha KOTOPYK MOrPYXEHO TEMo, YCMOBWA NaBaHWs Terl, YCOBWUA PaBHOBECUS pblyara 1 BrOKOB), y4acTBoBaTh B
MiaHMpoBaHMKM y4eBHOro 1ccnenoBaHns, cobupatb YCTaHOBKY W BbIMOMHATL U3MEPEHWS, CNEAYS NPEASIOKEHHOMY NiaHy, (PUKCMpoBaTh
pesynbTaTbl MOMYYEHHON 3aBUCUMOCTM (PU3NYECKMX BENMWYMH B BUAE MPEANOXEHHbIX Tabnuy u rpacdvkoB, Aenatb BbIBOAbI MO
pesynbTaTam W1cCrefoBaHus;

- NPOBOANTL KOCBEHHbIE M3MEPEHNS (PUNYECKIX BEMWYMH (MNTOTHOCTb BELLECTBA XMAKOCTW 1 TBEPLOrO TENa, cura TPEHS CKOMBKEHW,
[aBlieHVe BO3[yxa, BbiTankuBatowasi Cuna, OEeNCTBYIOWas Ha MOrPYKEHHOE B XMAKOCTb TENO, KO3hULMEHT MOME3HOro AEnCTBUS
MPOCTbIX MEXaH3MOB), Crieflyst NPEANOXEHHOM MHCTPYKLMW: MPX BbIMOMHEHNN U3MEPEHMIA COBMPaTh SKCMIEPUMEHTAITbHYIO YCTAHOBKY U
BbIYMCTIATb 3HAYEHME NCKOMOI BENMUYHDI;

- cobniogaTth Npaeunia TexHNKM GeonacHocTu npu paboTe ¢ nabopaTopHeiM 060pyaOBaHNEM;

- YKa3blBaTb MPUHLMMbI AEACTBMS NPUOOPOB 1 TEXHUYECKNX YCTPOWCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOBLiaKWMecs cocyabl,
BapomeTp, pblyar, NOABWKHbI U HEMOABWKHBIN OIIOK, HAKITOHHAs NIOCKOCTb;



- XapaKTepn3oBaTb MPUHLMMbLI AEACTBMS M3YYEHHBIX NPUOOPOB M TEXHWUYECKUX YCTPOMCTB C OMOPON Ha MX OMMCaHUS (B TOM 4uCTE:
MOALLMMHMKY, YCTPOUCTBO BOLOMPOBOAA, MMAPABMMYECKUIA NPECC, MAHOMETP, BbICOTOMEP, MOPLUHEBOM HACOC, apeoMETp), UCMOMb3ys
3HaHWS O CBOVCTBAX (HM3NYECKUX SBNEHUIA U He0DX0AMMbIe (DM3NYECKIE 3aKOHBI, 1 3aKOHOMEPHOCTMH,

- NPMBOAMTL NpKMepbl (HaxoauTb MHAOPMALMIO O NPUMepaXx) MPaKTUYECKOro MCMONb30BaHNA (U3NYECKIX 3HAHWA B MOBCEAHEBHOM
Xu3HW ans obecnevenms GesonacHocT mpu obpalleHnn ¢ Npubopami U TEXHUYECKUMI YCTPOMCTBAaMM, COXPaHEHWs! 3[OPOBbS U
cobniogeHnst HopM 3KOMOTMYECKOrO MOBEAEHMS B OKPYXKatOLLE Cpese;

- OCYLLECTBNATL 0TOOP WCTOYHWMKOB WHpOpMauuuM B VIHTEpHETe B COOTBETCTBMM C 3afaHHbIM MOMCKOBLIM 3anpoCOM, Ha OCHOBE
VIMEIOLMXCS 3HAHWA U MyTEM CPaBHEHWS Pa3NMYHbIX UCTOMHUKOB BbIAENsTb MH(hOpPMaLMio, KOTopast SABMSETCS NPOTMBOPEUMBON UMK
MOXET ObITb HELLOCTOBEPHOIA;

- WCMONb30BaTb MPU BbIMOMHEHUMM y4ebHbIX 3afaHuii Hay4HO-MONYNSAPHY0 NUTepaTypy (U3NYECKOro COAEPKaHWs, CrpaBOYHble
mMaTepuarnbl, pecypcbl CeTu VHTepHeT, BrnageTb MpUEMaMM KOHCMEKTUPOBAHWS TeKCTa, NpeobpasoBaHus WHOpMaLMu U3 OJHOW
3HaKOBOW CUCTEMbI B APYTYIO;

- co3faBaTb COBCTBEHHblE KpaTKMe MUCbMEHHblE W YCTHblE COODLYEHMS| HA OCHOBE 2-3 WCTOYHWMKOB WMHCOPMALMM (HU3NYECKOTO
COZIEPXaHus, B TOM uucne nybnuyHo genatb KpaTkue COODLUEHMS O pesynbTaTax MPOEKTOB WM y4ebHbIX MCCReaoBaHWUA, NMpK 3TOM
rPaMOTHO MCMONb30BaTh M3Y4YEHHbIA MOHSTUIAHBINA annapar Kypca (naunki, CONpoBOXaaTb BbICTYNNEHWE NPe3eHTaume;

- MPX BbIMONHEHUM y4ebHbIX MPOEKTOB W WUCCNefOBaHWI pacnpenensTb 0653aHHOCTW B rpynne B COOTBETCTBUM C MOCTaBNEHHbIMU
3afjayamul, CreauTb 3a BLINOMHEHWEM NnaHa [LEeWCTBUA, afeKBaTHO OLeHMBaTb COOCTBEHHLIN BKMaf B AEATENbHOCTb rpynmbl,
BbICTPanBaTh KOMMYHWUKATUBHOE B3aUMOAECTBUE, Y4NTLIBAs MHEHWNE OKPYKatoLLMX.

K koHuy obyyeHus B 8 knmacce npegmeTHble pesynbTaTthl Ha 6a30BOM ypOBHE AOIMKHbI OTpaxaTb CGOPMUPOBAHHOCTL Y
00yyatoLLMXCst yMEHUIA:

- UCNONb30BaTb MOHATMA: Macca W pa3mepbl MONeKyn, TennoBoe ABWXEHWe aTOMOB W MONEKyn, arperaTHble COCTOAHWUA BELLECTBa,
KpucTannmyeckie 1 amopHble Tena, HaCbILEHHbIN 1 HEHAChILLEHHbI Nap, BAXHOCTb BO3AyXa, TeMnepaTypa, BHYTPEHHSS 3Heprus,
TENMOBON [BUraTenb, 9SNEMEHTApHbIN 3MNEKTPUYECKUA 3apsd, SNEKTPUYECKOe Momne, NPOBOAHWKM U AMAMEKTPUKM, MOCTOSHHbIN
3J'IeKTpI/NeCKI/II2 TOK, MarHMTHOE none;

- pa3nuyaTh SBNEHUS (TENMOBOE pacLUMpeHue U cxaTtue, Tennonepeaada, TeNnoBoe paBHOBECUE, CMaYMBaHue, KanumnspHble SBeHNs,
“crnapeHue, KOHAEHcaLus, NNaBnexne, Kpuctannusaums (OTBepaeBaHuE), KuneHne, Tennonepetada (TenonpoBOgHOCTb, KOHBEKLWS,
U3NyYeHue), ANeKTpuU3aLmns Ten, B3aMMOAENCTBME 3apsaLoB, AENCTBUS 3MEKTPUYECKOro ToKa, KOPOTKOe 3aMblkaHue, B3auMoLencTame
MarHWTOB, JENCTBIUE MarHUTHOIO MOMS Ha NPOBOAHWK C TOKOM, 3MIEKTPOMAarHUTHas MHOYKUKS) MO ONUCAHWIO WX XapaKTepHbIX CBOWCTB M
Ha OCHOBE OMbITOB, JEMOHCTPUPYIOLLMX AaHHOE (PU3NYECKOE ABMEHME;

-pacno3HaBaTb NPOSBIIEHNE W3YYEHHbBIX (DU3NYECKMX SBMEHUIA B OKPYXAIOLLEM MUpe, B TOM Yucre (PU3NYECKMe SIBNEHUS B Npupoge:
MOBEPXHOCTHOE HaTSKEHWE M KanunnsipHble SBNEHWS B NPUPOAE, KpucTansbl B npupoge, unyyexue ConHua, 3amMep3aHne BOgoEMOB,
Mopckme 6pu3bl, 0bpa3oBaHu1e pochl, TyMaHa, MHes, CHera, ANeKTpUYeckue SBMeHUs B aTMOCqepe, aNeKTPUYECTBO XWBbIX OPraHU3MOB,
MarHuTHoe mone 3emnu, Apeiid NOMoCcoB, POfb MarHUTHOTO MOMS ANS XM3HW Ha 3emne, NONApHOE CUsiHWE, NpU STOM NEepeBOAUTHL
MpaKTUYeCKyHo 3adavy B y4eOHYH0, BbIOENATb CyLLEeCTBEHHbIE CBOMCTBA (MPU3HAKM) (DU3NYECKIX SBNEHWN;

- OMUCbIBATb M3y4eHHbIE CBONCTBA TEN 1 (PU3NIECKNE SABMEHUS, MCTIONb3YS (IU3NYECKWNE BENWNYMHBI (TEMNEPATYpa, BHYTPEHHSS SHeprvs,
KONMMYeCTBO TennoTbl, YAernbHas TENNOEMKOCTb BELLECTBa, YAernbHas TennoTa nnasfeHus, yoenbHas Tennota napoobpasoBanus,
yAenbHas TennoTa CropaHns TOMKBa, KOIPMULMEHT NONE3HOr0 AENCTBUS TENMOBON MalLUHbI, OTHOCUTENbHAs BNaXHOCTb BO3AYXa,
AMEKTPUYECKUA 3apsid, Cuna TOKa, SNEKTPUYECKOE HamMpsKeHWe, COMPOTMBIIEHNE NPOBOLHWKA, YAENbHOE COMPOTUBIIEHME BELLECTBA,
paboTa M MOLWHOCTb SNEKTPUYECKOTO TOKa), MPU OMMCAHWM MPaBUIbHO TPaKTOBaTb (PU3NYECKMIA CMbICIT UCTIONb3YEMbIX BEMMYMH,
0003HaueHVs1 1 eguHULbl (DU3NYECKUX BENMWNYMH, HAxoauTb (POPMYIbl, CBSA3bIBAOWME AAHHYI0 (U3NYECKYD BEMMYMHY C ApYrUMM
BEMUYMHAMM, CTPOUTB rpachikn N3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKNX BEMUYMH;

- XapaKTepu3oBaTb CBOMCTBA Ten, (PU3NYECKe SBNEHNS W MPOLECChI, UCTIONb3YS OCHOBHbIE MONOXEHNS MOMNEKYNSPHO-KNHETUYECKON
TEOPUM CTPOEHWS BELLECTBA, NPUHLMN CYnepnoauLmm nonen (Ha Ka4ecTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apsaa, 3akoH Oma ans
yyacTka uenu, 3akoH [hxoyns—JleHua, 3aKoH COXpaHeHust SHEPriK, NpK 3TOM [aBaTb CIIOBECHYI0 (POPMYNMPOBKY 3aKOHa 1 3anuCbiBaTb
€r0 MaTEMaTNYECKOE BbIPAXKEHNE;

- 0ODBACHATb (IM3MYECKME NMPOLIECCHI M CBOMCTBA TEM, B TOM YWCIE W B KOHTEKCTE CUTYaLmii MpakTUKOOPUEHTMPOBAHHOTO XapakTepa:
BbISIBNAT MPUYMHHOCTIEACTBEHHbIE CBSA3M, CTPOUTb OOBACHEHME M3 1-2 MOrMYECcKMX LaroB C Onopon Ha 1-2 M3yyeHHbIX CBOWCTBA
huranyecknx SBNEHUIN, PU3NYECKNX 3aKOHOB WK 3aKOHOMEPHOCTEN;

- pewarb pacyéTHble 3adaum B 2-3 OEACTBUSA, UCTIONb3ys 3aKOHbI U (HOPMYIbl, CBA3bIBAIOWME (DU3NYECKME BEMUYMHBI: HA OCHOBE
aHanu3a ycrioBus 3afjauu 3anucbiBaTb KpaTkoe YCrOBHWe, BbISBASTb HEAOCTATOK AaHHbIX AMNS PeLieHus 3agaq, BbiIoupaTb 3akoHb! 1
thopmyrbl, HeobXxoguMble NSl €€ peLleHusi, NPOBOANTb PACcYETbl U CpPaBHUBATb MOMYYEHHOE 3HAYEeHME (PU3NYECKON BEMUYMHBI C
U3BECTHBIMU AaHHbIMY;

- pacno3HaBaTb NPobremMbl, KOTOpbIe MOXHO PELUUTH MNP MOMOLLM IM3NYECKUX METOLO0B, UCTIONb3YS ONUCAHWE UCCNENOBaHNS, BbIAENATb
MpOBepsSiEMOE NPeanoNoXeHe, OLEeHMBaTb NPaBUILHOCTL MOPSiAKa NPOBEAEHNS UCCEA0BaHMS, JenaTb BbIBOAbI;

- MPOBOAUTL OMbITbl MO HAOMIOAEHNO (U3NYECKUX ABNEHWUA WM (PUNYECKMX CBOWCTB TEN (KanunnsipHble SBMEHUS, 3aBUCUMOCTb
[aBIeHUs BO3ayxa OT ero 06bEma, TeMnepaTypbl, CKOPOCTW MPOLLECCa OCTbIBAHWS M HArPEBAHWS MPY N3NYYEHM OT LIBETA N3NYyYatoLL el



(nornoLuatoLLert) NOBEPXHOCTH, CKOPOCTb MCAPEHNs BOAbI OT TEMMEPATYPbI XKWAKOCTU W MIIOLaamM eé NOBEPXHOCTM, ANEKTpN3aLMs Ten
1 B3aUMOLENCTBME SMEKTPUYECKUX 3apSAOB, B3AUMOLENCTBIME MOCTOSHHBIX MarHUTOB, BU3yanu3aums MarHUTHLIX MOMel NOCTOSHHbIX
MarHuToB, AE/CTBUS MarHUTHOMO MOMs Ha NPOBOAHWK C TOKOM, CBOMCTBA SNEKTPOMArHuTa, CBOMCTBA JNEKTPOABUIaTEeNs NOCTOSHHOMO
TOKa): (hOpMYNMpOBaTL NPOBEPSiEMbIE NPEANONOXeHIs, CODMpaThb YCTaHOBKY M3 NpeasioeKeHHOro 060pyA0BaHMS, ONUChIBATL XO4 OMbITa
1 hopMynMPOBaTL BbIBOALI;

- BbIMOMHSATb NPAMbIE M3MEPEHNS TEMNepaTypbl, OTHOCUTENBHOM BNAXHOCTM BO3AYXa, CUNbI TOKA, HANPSKEHUS! C UCTOMb30BAHWEM
aHanoroBbIx NpMOOPOB W [ATYMKOB (DM3MYECKMX BEMMYMH, CPaBHMBATb PE3ynbTaTbl M3MEpEHWN C y4ETOM 3afaHHO abComoTHOM
MOrpeLHOCTY;

- MPOBOAWTbL MCCMEAOBaHWE 3aBUCUMOCTY OfHOM (DU3NYECKOA BENMYMHbI OT APYrO C WCMOMb30BAHMEM MPSMbIX WM3MEPEHWI
(3aBMCUMOCTb COMPOTUBMEHNS NPOBOAHMKA OT €r0 AMMHbI, NOWaAN NONepeYHoro CeYeHUs U yaenbHOro CONpPOTUBMEHNS BeLLEeCcTBa
MPOBOAHMKA, CUMbl TOKA, MAYLLErO 4Yepe3 MPOBOLHWK, OT HanpsikeHUs Ha MPOBOLHWKE, WCCNEfoBaHWE MOCNEe0BaTENLHOTO M
napannenbHoro COeayMHEHUA NPOBOAHMKOB): MNaHUPOBaTb MCCMeAoBaHMe, cobMpaTh YCTAHOBKY M BLIMOMHSATL M3MEPEHUS, Cremys
NPEANOXeHHOMY NnaHy, (MKCUpOBaTb PEe3ynbTaTbl MOMyYeHHOA 3aBUCUMOCTM B Buae Tabmuy W rpadukoB, Aenatb BbIBOAbI NO
pesynbTaTaM WUcCrefoBaHus;

- POBOAUTL KOCBEHHbIE M3MEPEHUs (DU3MIECKNX BEMMYMH (yaenbHas TENNOEMKOCTb BeLlecTBa, CONpOTHUBIEHWE NPOBOLHMKA, paboTa
MOLLHOCTb 3MIEKTPUYECKOrO TOKA): MMaHMpoBaTb M3MEpPeHusi, cobupaTb SKCMEpUMEHTANbHYIO YCTAHOBKY, Criegys NpeafiokeHHoO
WHCTPYKLMM, W BbIYUCISATD 3HAYEHWUE BEMUYMHDI;

- cobntopaTthb npasuna TexHUkK GesonacHocTh npu paboTe ¢ nabopaTopHbIM 060pyA0BaHNEM;

-XapaKTepn3oBaThb MPUHLMNbI AEACTBMS M3Y4YEHHBIX NPUOOPOB M TEXHMYECKMX YCTPOCTB C ONOPOIA Ha UX ONMCaHWs (B TOM YM1CTE: cMCTeMa
OTOMNEHWS JOMOB, UrPOMETp, Naposasi TypbuHa, amnepMeTp, BOMbTMETP, CHETUMK SMEKTPUYECKON SHEPTM, ANEKTPOOCBETUTESNBHbIE
npubopbl, HarpeeaTenbHble 3MeKTPONpUBOpbl (MPUMEpLI), SNEKTPUYECKME NPEAOXPaAHUTENN, SNEKTPOMArHWT, 3MNeKTpogBuraresb
MOCTOSIHHOTO TOKA), MCMOMb3Ys 3HaHMS O CBOMCTBAX (HU3NYECKUX SBMEHUIA U HeobX0oaMMble 3NYecKne 3aKOHOMEPHOCTY;
-pacno3HaBaTb NPOCTble TEXHUYECKME YCTPOCTBA U U3MEPUTENBHBIE NPUBOPBI MO CXEMaM U CXEMATUYHBIM PUCYHKaM (KMAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTenb BHYTPEHHErO CropaHusi, 3MEKTPOCKOM, peocTaTt), COCTaBMsiTb CXeMbl
SNEKTPUYECKVX LIENelt C NocnefoBaTeNbHbIM W NapanienbHbiM COEAUHEHNEM 3NIEMEHTOB, pa3niniast YCrioBHble 0003HaYEHMS SIEMEHTOB
ANEKTPUYECKUX Lienemn;

-NPVUBOAUTL NPUMEPBI (HAXOAUTb MHOPMALMIO O NPUMEpPaX) NPaKTUYECKOro UCNONb30BaHMS IM3NYECKNX 3HAHWIA B NOBCEAHEBHOM XN3HU
ans obecneveHus 6e3onacHOCTM Npu obpalleHuy ¢ Npubopami U TEXHUYECKMMU YCTPOMCTBAMI, COXpaHEHMS 300pOBbS 1 COBNoaeHNs
HOPM 3KOMOTMYECKOTO NOBELEHMUS B OKPYXKaloLLEN Cpeae;

-OCYLLECTBAATL MOMCK MHApopMaLMi PU3MYECKOro coaepkanus B MHTEpHETe, Ha OCHOBE MMELLMXC 3HAHWA W NYTEM CPaBHEHUS
[ONOSHUTENBHBIX MCTOYHWUKOB BbILENSTb MHOPMALWI0, KOTOPas SABMSETCS NPOTUBOPEYMBON UMW MOXKET BbITb HEAOCTOBEPHON;

- WCMONb30BaTb MPU BbIMOMHEHUM Y4ebHbIX 3adaHuii Hay4HO-MONYMAPHYI0 nuTepaTypy (U3NYECKOro COAEepXaHus, CrpaBOuHble
matepuarnbl, pecypcbl CeTu WHTepHeT, BnageTb NMpuMEMamMy KOHCMEKTMPOBaHUSI TekcTa, npeobpasoBaHus WHGopmauun U3 OfHOM
3HaKOBOW CUCTEMbI B APYTYIO;

- c03aaBaTh COOCTBEHHbIE MMCbMEHHBIE U KpaTKIe YCTHble CoobLieHms, 0606Lwas MHGOpMAaLI U3 HECKOMBKMX MCTOYHWUKOB O3NYECKOTO
COEpXaHus, B TOM Yncne nybnmnyHo npeacraBnaTh pesynbTaThl POEKTHOW UMW UCCNIES0BaTENbCKON AEATENBHOCTH, NPY 3TOM IPaMOTHO
1CNONb30BaTh U3y4eHHbIA NOHATUIHBIN annapart Kypca (u3mki, CONPoBOXAATb BbICTYNIIEHNE NPe3eHTaLuen;

- NPV BbINOMHEHMM Y4eOHbBIX MPOEKTOB W UCCeL0BaHNI (PU3NYECKIX NPOLLECCOB pacnpeaensiTb 0053aHHOCTM B rpynne B COOTBETCTBUN C
MOCTaBNEHHbIMM 3aavamMi, CNeauThb 3a BbIMOMHEHWEM MaHa AEACTBUI U KOPPEKTUPOBATL €ro, afekBaTHO OLEHUBATb COBCTBEHHBIN
BKINag B AEATENbHOCTb rPynMbl, BolCTPaMBaTb KOMMYHUKATUBHOE B3aMMOLENCTBIE, NPOSIBIISIS FOTOBHOCTb paspeLlaTh KOHMUKTLI.

K koHuy obyueHnss B 9 knacce npeaMmeTHble pesynbTaThl Ha 6330BOM YpOBHE AOMKHbI OTpaxaTb COPMUPOBAHHOCTL Y
0Byyarowmxes yMEHNN:

- WCMONb30BaTb MOHATUS: CUCTEMA OTCYéTa, MaTepuarbHas TOUKa, TPAEKTOPWs, OTHOCMTEMNbHOCTb MEXaHUYECKOrO ABMKEHMS,
Aecopmaums (ynpyrasi, nnactudeckasi), TpeHue, LEHTPOCTPEMUTENIbHOE YCKOPEHME, HEBECOMOCTb M MEPErpyskil, LEHTP TSKECTH,
abcorntoTHO TBEPAOE TeNo, LEHTP TSKECTW TBEPOOTO Tena, paBHOBECHME, MeXaHU4Yeckue KorebaHust U BOMHbI, 3BYK, WHGPA3ByK U
yrbTPa3BYK, 3NIEKTPOMarHUTHbIE BOSHbI, LUKara areKTPOMarHUTHbIX BOJTH, CBET, 6IIM30PYKOCTb U AANbHO30PKOCTb, CEKTPbI MCTYCKaHMS
1 norrnoLeHusi, anbda, 6eTa- 1 raMma-uayYeHmsl, U30ToMbl, AAEPHas SHEPreTuKa;

- pasnuyaTh SIBMEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPAMONMHENHOE [BWXEHUE, PABHOYCKOPEHHOE MPSMONMHENHOE ABWKEHMe,
cBo6oaHoe MafieHWe Ten, PaBHOMEPHOE [BWKEHME MO OKPYKHOCTW, B3aMMOAENCTBME TeN, PeakTMBHOE [BWKeHWe, konebaTenbHoe
OB/KEHWE (3aTyxalolue UM BbIHYXOEHHble korebaHusl), pesoHaHC, BOSHOBOE [ABWKEHWE, OTpakeHue 3Byka, MPSMONMHENHoe
pacnpoCTpaHeHe, OTpaKeHe 1 NperoMIieHe CBeTa, MONHOe BHYTPEHHee OTPaXeHWe CBeTa, pasrioxeHue Genoro ceeTa B CEKTP U
CIOXEHMe CNeKTPanbHbIX LIBETOB, AMCTIEPCHS CBETA, ECTECTBEHHAS PAAMOAKTUBHOCTb, BO3HUKHOBEHNE NIMHEYATOrO CMIEKTpa U3NyYeHHs)
MO OMMCAHMIO UX XapPaKTEPHbIX CBOICTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX AAHHOE (hU3NYECKOe SBMEHNE;

- pacnosHaBaTb NPOSIBNEHNE M3YYeHHbIX (N3MYECKUX ABNEHNIA B OKpYXaloLleM Mupe (B TOM uucrie U3ndeckue SBMEHNs B NMPUPOaE:
MPUIMBbLI W OT/MBbI, [BWKEHME nraHeT COMHEYHOW CUCTEMbI, PEAKTUBHOE [BWXEHME XMBbIX OPraHM3MOB, BOCTIPUSTUE 3BYKOB
KVMBOTHBIMM, 3EMIETPSICEHME, CelCMUYECKVe BOMHbI, LiyHaMu, X0, LiBeTa TeN, ONTUYeckue SIBNeHMs B npupoge, Guomornyeckoe



[EeCTBNE BUOMMOrO, YNbTPahMoNEeTOBOrO M PEHTIEHOBCKOTO M3MYYEHWUH, ECTECTBEHHLIN PafMOaKTVBHBLIA (UOH, KOCMUYECKME MyuH,
PaaMOaKTMBHOE W3NyYeHWe MPUPOLHLIX MUHEPanoB, AEACTBME PaAMOAKTUBHLIX W3MYYEHWA Ha OpPraHuaM Yeroseka), Npyu 3TOM
nepeBOaMTb NpaKTUYECKytO 3aady B y4ebHyto, BbIAENSTb CYLLECTBEHHbIE CBOACTBA (MPU3HaKM) (OU3NYECKIX SBMNEHUN;

- OMUCbIBaTb M3yYeHHbIE CBOVCTBA TEN U (IM3NYECKNEe SBMEHNS, UCNONb3Ys (PU3NYECKe BENMNYMHBI (CPEaHSIt M MIHOBEHHAs CKOPOCTb
Tena npu HepaBHOMEPHOM [BVXXEHMM, YCKOPEHIE, NepeMELLIEHME, NYTb, YrNOBas CKOPOCTb, CUMa TPEHMUS, Cuna YnpyrocTH, CUna TSKECTH,
yCKOpEeHWe CBODOOAHOrO NafeHus, BeC Tena, MNymbC Tena, MMNyrbC CUMbl, MexaHndeckasi pabota M MOLLHOCTb, NOTEHLManbHas aHepris
TEena, NOLHATOrO Haf NMOBEPXHOCTbIO 3EMIKN, NOTEHLMANbHAS SHEPTUS CKATON NPYXKUHBI, KUHETUYECKas SHEPrus, MoMnHas MexaHuyeckas
SHEeprus, Nepuog W YactoTa konebaHui, AnuHa BONHbI, FPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTb CBETA, MoKasaTemb NpenomreHns
cpenbl), Npy ONMKMCaHWM NMPaBMIbHO TPAKTOBATh (DU3MYECKWIA CMbICT UCMONb3YEMbIX BENUYMH, 0603HAYEHNS 1 €QUHULbI (PU3NYECKMX
BEMNUYMH, HAXOAUTL (hOPMYIbl, CBSA3bIBAIOLME AaHHYIO (DM3MYECKYID BEMUYMHY C APYTUMU BEMMYUHAMM, CTPOUTL TPacivKN M3YYeHHbIX
3aBUCUMOCTEN PUNYECKUX BENNYMH;

- XapaKTepu3oBaTb CBOWCTBA Ten, (IM3MYECKNE SBMEHWS M MPOLECCHI, UCMONb3ys 3aKOH COXPaHEHUs! 3HEepriW, 3aKOH BCEMMPHOMO
TArOTEHUS!, NPUHLMN CyNepno3nLyK cur, MPUHLMN OTHOCUTENbHOCTU Manunes, 3akoHbl HbloTOHa, 3aKOH COXPaHEHWst MMYIbCa, 3aKOHbI
OTPaXeHWs U MPENOMIIEHMS CBETA, 3aKOHbl COXpaHEHUs 3apsifoBOrO U MACcCOBOTO YMCEN NPW SAEPHBIX pPeakuusx, npyu 3ToM AaBatb
CMOBECHY0 (hOpPMYNMPOBKY 3aKOHA W 3annChIBaTb €70 MaTeMaTYECKOE BbIpaXKeHHe;

- 0DbACHATb (hM3KUYECKME MPOLLECCHI U CBOWCTBA TEN, B TOM YWCTE M B KOHTEKCTE CUTYaLMid NpaKTMKOOPUEHTUPOBAHHOTO XapakTepa:
BbISIBNSAT MPUYUHHO-CIIEACTBEHHbIE CBS3W, CTPOUTL O0OBSCHEHME M3 2-3 NOTMYECKMX LIAroB C ONopol Ha 2-3 M3y4eHHbIX CBOWCTBA
(hU3NYECKIX SBMEHNI, PU3NYECKMX 3aKOHOB WM 3aKOHOMEPHOCTEI;

- pellaTb pacyETHbIE 3aA4a4m (OnMpatoLLecs Ha CUCTeMY U3 2—3 ypaBHEHMIA), UCNIONb3YS 3aKOHBI U hOPMYbI, CBA3bIBALLME (hU3MYeCKIe
BENNYMHBI: HA OCHOBE aHanmuaa ycrioBus 3a4adu 3anuchiBaTb KPATKOE YCOBUE, BbISBNSATL HEAOCTAOWME UMK U3ObITOYHbIE faHHbIe,
BbIGMpaTh 3aKOoHbI M hOPMYTbl, HEOOXOAUMbIE AMNS PELIEHIS, NPOBOAUTL PACYEThI U OLEHMBATD PEANUCTUYHOCTb NOMYYEHHOTO 3HAYEHWS
(br3nyecKon BENUUKHBI;

- pacno3sHaBaTb Npo6neMbI, KOTOPbIE MOXHO PELLMTbH MPK MOMOLLM (PM3NYECKUX METOAOB, UCMOMb3Ys ONCaHWE UCCMENOBaHWS, BbIAENSTh
npoBepsieMoe NPEeLMONOXEHNE, OLEHUBATb NPaBUIBHOCTb NOpsAKa NPOBELEHNS UCCRELOoBaHMS, enaTb BbIBOMbI, MHTEPNPETNPOBATL
pesynbTaTthl HABMIOAEHWI 1 ONbITOB;

- NPOBOAWTD OMbIThl N0 HABMOAEHUMIO (DU3MHECKUX SBMEHWI UMK (IU3MYECKUX CBOWUCTB TEN (M3y4eHne BTOPOro 3akoHa HbtoToHa, 3akoHa
COXpaHEHUs 3Heprum, 3aBUCUMOCTb Neproaa konebaHui NPYXMHHOTO MasiTH1Ka OT MAaCcChl rpy3a 1 KECTKOCTU MPYXMHbI 1 HE3aBUCUMOCTb
OT amMnnUTYAbl Manblx konebaHni, NPAMONMHENHOE pacnpoCTpaHeHne CBeTa, pasnoxeHue Benoro ceeta B CNEKTP, M3y4eHNe CBOWCTB
1300paxeHnst B NIIOCKOM 3epkane 1 CBOWCTB 130DbpaxeHus npeameTa B cobupatoLlen nuH3e, HabniogeHne CinowHbIX U IMHenYaTbix
CMEKTPOB M3My4YeHus): CamMOCTOSTENbHO cobupaTb YCTaHOBKY 13 M3ObITOUHOrO Habopa 060pyAOBaHMS, ONUCHIBATL X0 OMbiTa W €ro
pesynbTarthl, (hOPMYNMPOBaTH BbIBOAbI;

- NPOBOAWTL MPW HEOOXOAMMOCTU CEPUI0 MPSIMbIX M3MEPEHMIA, ONpedenss CPEeAHee 3HayeHue WU3MepsSEMON BennumMHbl ((hoKycHoe
paccTosiHue cobupatoLLen nH3bI), 060CHOBLIBaTL BbIOOP crnocoba namepeHust (M3mMepuTenbHoro npubopay;

- NPOBOAMTb UCCMIEA0BaHME 3aBUCUMOCTEN (HU3NHECKUX BEMMYMH C MCMOMb30BaHWUEM NPSMbIX M3MEPEHMIA (3aBUCUMOCTb MYTW OT BPEMEHN
Mpu PaBHOYCKOPEHHOM [BMKEHUM 0€3 HayambHOW CKOpPOCTM, nepuoda konebaHuit MaTemaTUyeckoro MasTHWKA OT AMUHbI HUTW,
3aBMCMMOCTM Yyrfia OTPaXKeHUs CBeTa OT yrna nmageHus W yrma NpenomieHus OT yrma NafeHws): NnaHupoBaTb MCCNeaoBaHve,
CaMOCTOSATENbHO CObMpaTh YCTAHOBKY, (DMKCMPOBATL Pe3ynbTaThl MOSTyYEHHO! 3aBUCUMOCTU (DU3NYECKUX BENUYMH B BULe Tabnuy v
rpacvkoB, Aenatb BbIBOAbI MO Pe3yrbTataM UCCreLoBaHus;

- NPOBOAUTb KOCBEHHbIE M3MEPEHNs (DN3MYECKMX BENUYNH (CPEOHSSt CKOPOCTb M YCKOPEHME Tena npu PaBHOYCKOPEHHOM ABIDKEHM,
yCKopeHme cBOBOAHOMO NafeHus, XECTKOCTb MPYXWHbI, KO3MULNEHT TPEHNS CKOMNBXKXEHNS, MEXaHn4Yeckas paboTa u MOLHOCTb, YacToTa
u nepuog konebaHnin MaTemMaTUYecKoro W MpYXMHHOTO MasiTHUKOB, OMTUYEcKas curma cobuparowen NMuH3bl, PagMoakTUBHBIA (OOH):
MaHpoBaTh M3MEPEHMs, coBrpaThb SKCMEPUMEHTANbBHYIO YCTAHOBKY U BbIMONHATL M3MEPEHNS, CTIeays MPEANOKEHHON UHCTPYKLWA,
BbIYMCTIATb 3HAYEHME BEMUYMHBI N aHanM31poBaThb MOMYYEHHbIE pe3ynbTaThl C y4ETOM 3a4aHHON NOTPELUHOCTY M3MEPEHNN;

- cobniogaTth npaeuna TexHNKM GeonacHocTu npu paboTe ¢ nabopaTopHeiM 060pyaOBaHNEM;

- pasnuyaTb OCHOBHbIE MPU3HAKM W3YYEHHbIX (PU3NYECKMX MOZENeN: MaTepuanbHas Touka, abComTHO TBEPZOE Teno, TOYEYHbIN
WCTOYHWK CBETA, JTyY, TOHKas NH3a, NiaHeTapHash MOAENb aToma, HYKIOHHas MOLENb aTOMHOTO A4pa;

- XapaKTepu3oBaTb MPUHLMMbLI AEACTBUS M3YYEHHBIX NPUOOPOB U TEXHWUYECKUX YCTPOMCTB C OMOPON HAa MX OMWUCaHUS (B TOM YWCTE:
CMMOOMETP, 4AaTUMKM MOMOXEHNS, PACCTOSHNSA M YCKOPEHWS, paKkeTa, 3XOmnoT, O4KM, Nepuckon, hotoannapar, onTuYeckne CBETOBOADI,
CMEKTPOCKOM, JO3MMETP, kamepa BunbcoHa), MCMOnb3ys 3HaHWS O CBOWCTBAaX (U3NYECKMX SBMEHUIA U Heobxogumble Gu3nyeckue
3aKOHOMEPHOCTY;

- UCMONb30BaTb CXEMbI M CXEMATUYHbIE PUCYHKM M3YYEHHBIX TEXHUYECKUX YCTPOWCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHONOMMYECKNX
MPOLIECCOB MPW PeLLEHNN Y4eOHO-NPaKTUYECKMX 3aday, ONTUYECKUEe CXeMbl ANA MOCTPOEHUs! M30OpaXeHuit B MIOCKOM 3epkarne W
cobuparoLLen NnH3e;

- MPMBOAMTL NpKUMepbl (HaxoauTb MHAOPMALMI0 O MpUMepax) MPaKTUYECKOro MCMONb30BaHUS (PU3NYECKMX 3HAHWA B MOBCESHEBHOM
Xu3Hn ans obecnevenms GesonacHocTy mpu obpalleHun ¢ Npubopamn 1 TEXHUYECKMMMW YCTPOICTBAMU, COXPAHEHWS 30OpOBbS M
cobniogeHnst HopM 3KOMNOTMYECKOrO MOBEAEHIS B OKPYXXAOLLEN Cpese;



- OCYLUECTBNATb NOMCK MHAOpMALM (PU3MYECKOTO COEpXaHUs B VHTepHETe, camoCTOATENbHO (OpMYNUpYs MOWCKOBLIA 3anpoc,
HaxoauTb NYT onpeaeneHisl JOCTOBEPHOCTM NONYYeHHO! MHAOPMALLM Ha OCHOBE UMEIOLLIMXCS 3HaHMIA U OMONTHUTENbHbIX UCTOYHMKOB;
- MCMOMb30BaTb MPU BbIMONMHEHUN YYeBHbIX 3afaHUi Hay4HO-MONYMSPHYI0 NUTepaTypy (OU3NYECKOro COLepXaHus, CrpaBoYHble
MaTepuarnsl, pecypcbl ceT MHTepHeT, BnafeTb MpuéMamn KOHCMEKTMPOBaHUSA TeKcTa, NpeobpasoBaHus WH(OpMaLMM W3 OAHOI
3HaKOBOII CUCTEMbI B ApYTYi0;

- C030aBaTb COBCTBEHHblE MUCbMEHHbIE M YCTHble COOBLLEHMS HA OCHOBE MHC(OPMALMM U3 HECKOMNBKUX WMCTOYHUKOB (HU3UYECKOrO
CofepXaHusl, MyBnMYHO NpeacTaBnATb Pe3ynbTaTbl NPOEKTHOA WNM WCCNEeaoBaTenbCkol AeATeNbHOCTW, MpU 3TOM rPamMoTHO
CNONb30BaTh U3yYeHHbII MOHATUIHBIA annapaT U3yyaeMoro pasgena usukv 1 ConpoBOXAATh BbICTYNMEHUe Npe3eHTaLuel ¢ Y4ETOM
0COBEHHOCTE ayaUTOPUM CBEPCTHIKOB.



TEMATHUYECKOE IINTAHUPOBAHHUME. 7 KJIIACC

KoanuecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MuUpa
b K
1.1 ®du3zurka - Hayka o0 IpUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
b K
1.2 dusndeckne BEIIMINHBI 2 1 nommorexa O
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAaY4HBIN METOJ] IO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nommoreka L
https://m.edsoo.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII ) 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 1 nosmorexa L
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
b K
3.1 MexaHn4ecKoe JIBHKEHHE 3 nommorexa I10
https://m.edsoo.ru/7f416194
b K
3.2 HNuepuus, macca, IJI0THOCTh 4 1 nommotexa O

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

3.3 Cwa. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. JlaBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBieHus TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, )KUJAKOCTSIMU 1 Tra3aMu https://m.edsoo.ru/7f416194
b K
4.2 JlaBIIeHME KUIKOCTH 5 nommorexa O
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paszpnen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
> Pabora 1 MOMEOCTE 3 ! https://m.edsoo.ru/7€416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmmorexa [OK
https://m.edsoo.ru/7f416194
5.3 MexaHnnueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12
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TEMATHUYECKOE IINTAHUPOBAHHUE. 8 KJIACC

KoaunuyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3gesioB H TeEM mudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TensioBble sIBJIEHUS
1.1 CtpoeHnue u CBOICTBA BEIIECTBA 7 1 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpoLECChl 21 1 4 bubmaorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckre 1 MarHuTHbIE SIBJICHUSI
)1 DIIEKTPUYECKUE 3apsiibl. 3apSKECHHbIE TElla 7 bubnuoreka [IOK
' U UX B3auMOJIcHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN IIEKTPUYECKUIT TOK 20 1 4 nommoreka I
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHHUS 6 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 1 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 10



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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TEMATHYECKOE IINTAHUPOBAHHE. 9 KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. Mexanu4veckue siBJJeHUs
11 MexaHn4ecKOe JIBMKEHHUE U CIIOCOOBI €T0 10 : | bubmmorexa [{OK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoneiicTBue Te 20 1 1
MMOACHETBHIE TET https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXpPAaHEHUS 10 1 1 nommoreka I
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexannueckue Kojae0aHusI U BOJHbBI
bubmuorexa [JOK
2.1 MexaHn4ecKre KojaeOaHus 7 2 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckre BOJHBI. 3BYK 8 1 nommorexa L
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 1 bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBEI€E SIBJEHUSA



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

bubmuoreka [JOK

4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI 6 bubnrotexka LIOK
https://m.edsoo.ru/7f41a4a6
b K
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmorexa [{OK
5.1 Hcnyckanne u MorJIoNeHHe CBETa aTOMOM 4
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2
> (TpocHHe aToMHOrO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FLnepHEIe peaxin 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOpuTE/IbH0-00001IaK0 1M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102
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IHHOYPOYHOE IIVTAHUPOBAHHME. 7 KJIACC

KoauvecTBo yacoB JJIeKTPOHHBbIE
Ne m/n Tema ypoxa KonTpoabHubie IIpakTuyeckue wHppoEbIe
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| ®du3nka — HayKa o0 Ipupoje. SBieHus |
TIPUPOJIBI
2 DU3NYECKUE SBJICHUS 1
3 ®u3nyecKue BEINYUHBI U UX U3MEPEHUE 1
JlabopaTtopHas pabora «OnpenenecHue
4 MOKa3aHUH U3MEPUTENLHOTO Mpudopa 1 1
(MeH3ypKa, TEPMOMETP, JTMHEHKA)»
5 Merto1bl HaydHOTO NO3HaHus. OnrcaHue | bu6mmoreka [IOK
(bM3UYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
6 JlaboparopHnas padota «3mepenne 06bpEMa 1 1
TBEPIOTO TEJIA»
7 Crpoenue BemiectBa. OMbIThI, JOKa3bIBAIOIINE 1 bubnuoreka [JOK
JHUCKPETHOE CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBryKeHre yacTHll BElIecTBa 1 Bubmorexa OK
https://m.edsoo.ru/ff0a013e
9 Jlaboparopnas pabota «Onpenenenue | 1
pa3MepoB MAJIbIX TEI»
10 ArperatHble COCTOSIHUSI BEIIECTBA. |
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
1 O6o06menue no pazneny «lleppoHavanbHble |

CBCIACHUA O CTPOCHHU BCHICCTBA»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Mexannueckoe aBrxeHue. PaBHoMepHoe u

bubmuoreka [JOK

12
HEPAaBHOMEPHOE ABIKEHUE https://m.edsoo.ru/ff0a05¢c6
bubmmoreka [{OK
13 Cxopoctb. EqunHuiier ckopoctu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBH>KECHMUS. bubnuorexa [JOK
CamocTrosTenpHas paboTa https://m.edsoo.ru/ff0a0ae4
HNuepuus. Macca - mepa UHEPTHOCTH TeTL.
bubmmorexa [{OK
15 JlabopaTtopHnast pabota «3mepeHne Mmaccol
https://m.edsoo.ru/ff0a0c10
Tea
16 [ImotHOCTE BemecTBa. PacueT Maccel 1 00beMa bu6moreka [IOK
TeJa Mo ero IMIOTHOCTH. 3a4éT No hopmynam https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas pabora «OnpeneneHue
TUIOTHOCTHU TBEPJIOTO TEJa»
13 Pemenne 3agau o teme «I1moTHOCTH bubmuorexa [JOK
BemecTBay. CamocTosiTebHas padoTa https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTUKA B3aUMOICHUCTBUS bubnuoreka [JOK
ten. Cuna ynpyroctd. 3akoH ['yka https://m.edsoo.ru/ff0al8cc
JlaGopaTtopHas pabdora «3y4yeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPYXUHBI OT MPUIOKEHHON CHITBD)
bub K
21 SIBnenue TaroreHus. Cusa TSKECTU uoamorexa O
https://m.edsoo.ru/ff0al8cc
CBs13b MEX1y CHIION TSYKECTU U MACCOM Teua.
bubnuoreka [JOK
22 Bec tena. Pemenue 3aga4u mo teme «Cuia
https://m.edsoo.ru/ff0al778
TSKECTU»
3 Cuna TsKecTH Ha IpYyTUX IUIaHETax. bubnuoreka [IOK

dusnyeckue XapaKTCPpUCTUKH TIAHCT

https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a05c6
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Wzmepenue cun. Junamomerp. JlaboparopHas

24 pabota «I'pagyrpoBaHue IPY>KUHBI U
M3MEPEHHUE CHJI TUHAMOMETPOM»
25 Bec tena. HeBecomocTh bubmmorexa [HOK
https://m.edsoo.ru/ff0al1778
26 CrnoxeHue AByX CHJI, HalPaBJICHHBIX 110 OJTHOM bubnuorexa [JOK
npsaMoil. PaBHoielicTBYIOAs CUIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3anau no reme «PaBHOACMCTBYIOIIAS
CUII»
)3 Tpenue ckoybKeHHs U TpeHne nokosi. Tpenue bubnuoreka [JOK
B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3y4yenue
3aBUCHMOCTH CHUJIBI TPEHUS CKOJIBKCHUS OT
29 CHUJIbI JABJICHUS U XapaKTepa
COIPHUKACAIOIINXCS TOBEPXHOCTEN»
Pemenue 3aga4 Ha onpeneneHue
30 PaBHOJEHCTBYIONIEH CHITBI
31 Pemenne 3agau mo temam: «Bec Tenay, bubnuoreka [JOK
«Cunbly, «['padudeckoe n300paKCHUE CHID https://m.edsoo.ru/ff0alde0
KonTtponbHas paboTa o TemMam:
32 «Mexanuueckoe JABUKEeHHEY, «Macca,
IJIOTHOCTBY, «Bec tena», « Cuib»
1 JaBnenue. CiocoObl yMEHbIICHUS U bubnuoreka [JOK
YBEJIIMYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a OT bubnuoreka [JOK
00BEMa, TEMITEpaTyphbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPIABIMU TEIAMH, bubnunoreka [JOK

KHUAKOCTAMHU U IrazaMu. 3akon Ilackams

https://m.edsoo.ru/ff0a25b0
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I[aBHeHI/Ie B XXMJKOCTH U I'a3€, BBI3BAHHOC

bubmuoreka [JOK

36 JNEUCTBUEM CUIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «Jlapiexue B bubmmoreka [{OK
KUJKOCTHU U Ta3e. 3akoH [lackamnsa» https://m.edsoo.ru/ff0a2826
33 KonTtponeHast pabota no teme «/laBienue B
XKUAKOCTHU U rase. 3akoH [lackamnsy.
39 Coobmaromuecs cocyabl. [ mapaBnnyeckuii bubnuoreka [JOK
Ipecc https://m.edsoo.ru/ff0a3136
. . bubnuoreka [JOK
40 Manomertpsl. [TopiiHeBOM KUIKOCTHBIN HACOC https://m.edsocl)_.lru /0a18cc
Atmocdepa 3emiu. [IpudnHbl CylecTBOBaHUS
41 BO3JIyIIHOM 0007109kK 3eMiTu. 3aBUCUMOCTD bubnuoreka [JOK
aTMOC(hEpHOTO JTaBJICHHS OT BBICOTHI HaJ] https://m.edsoo.ru/ff0a2bSa
YPOBHEM MOps
bubnuoreka [IOK
42 Bec Bo3nyxa. ATmMocdepHoe naBieHue hitps://m.c dsoiu 10a2bSa
43 N3mepenue armocdepHoro naBneHust. OmpIT bubnuoreka [JOK
Toppuuenau https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTHI HaJl YPOBHEM MOPA https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouna. AtmocdepHoe naBieHue bubnnoreka [JOK
Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o teme «AtmocdepHoe
JTABJICHUE
47 JleficTBHE )KUIKOCTHU U T'a3a HA IOTPYKEHHOE B bubnunoreka [JOK

HHUX TCJIIO. ApXI/IMCIIOBa chJia

https://m.edsoo.ru/ff0a3276
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Jlaboparopnas pabota «Onpenenenue

48 BBITAJIKUBAIOLIEH CUIIBL, CUCTBYIOIIEH HA
TEJI0, MIOTPYKEHHOE B JKHIKOCTbH)
49 IInaBanue Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3514
50 BosayxomnaBanue bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
51 Pemrenue 3amgau mo remam: «AtmMochepHoe bubnuoreka [JOK
JTABIICHUEY, «ApXUMEIOBa CUJIa» https://m.edsoo.ru/ff0adee6
KounTtponsHas pabota no temam:

52 «ATtMochepHOe aBieHne», «ApXuMen0Ba
cuia»

53 Mexanuveckast pabora bubmorexa OK
https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK

>4 Monrocts. EAMHHIE MOMHOCTH https://m.edsoo.ru/ff0a3f82

55 Ypok-uccnenoBanue «Pacyét MouiHoOCTH,

pa3BUBAEMOM MIPHU MOIBEME IO JIECTHULIE»
56 [Ipocthie Mexanu3Mmbl. Peruar. PaBHoBecue cui bubnuoreka [JOK
Ha pblyare https://m.edsoo.ru/ff0al8cc
KonTponbHas pabora no teme «JlaBnenue
57 TBEPABIX TEJ, KUAKOCTEH U ra30B» /
Bcepoccuiickas mpoBepouHas pabota
PaGora ¢ Tekctamu no Teme «JlaBnenue
58 TBEPABIX TEJN, KUAKOCTEH U ra30By» /

Bceepoccuiickas mpoBepouHasi paboTa
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Peruyaru B TexHuKe, OBITY ¥ IPUPO/IE.

bubmuoreka [JOK

59 JlaboparopHas padota «MccnenoBanme 1 1
. https://m.edsoo.ru/ff0a478e
YCIIOBHMI paBHOBECHS pbIyara
60 Pemrenue 3amgau mo reme «YcClIoBuUsI paBHOBECUS |
phIdaray
KoaddurmenT none3noro neicTBUs
bubmmorexa [{OK
61 MexaHusma. Jlaboparopnas pabota 1 1
. https://m.edsoo.ru/ff0a4ffe
«M3mepenue KII/ HaKIOHHOM MIOCKOCTH»
2 Pemenne 3amaa mo teme «PadoTa, MOIIIHOCTD, |
KITJI»
Mexannueckas sHeprus. Kunernueckas u
63 MOTCHIINAIbHAS YHEPTHUA. 3aKOH COXPaHCHUS 1 bubmiorexa HOK
B o P P https://m.edsoo.ru/ff0a4252
MEXaHUYECKOM IHEPTUHU
64 Pemenne 3amau o teme: «PabdoTta, MOIIHOCT, | bu6mmoreka [IOK
JHEPTUs» https://m.edsoo.ru/ff0a4360
65 KonTtponpnas padota o teme «PaboTa, |
MOIIHOCTb, SHEPTHUS
66 PaboTta ¢ TekcTaMu 10 TeMe «MexXaHH4YeCcKoe 1
JIBIDKCHHEC)
67 Hroropas koHTpoJIbHAs paboTa 3a Kypc 7 1
Kjacca
68 PaboTta ¢ Texctamu 1o teMme «Pabora. |
MOoI1HOCTb. DHEPTUs»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

IHOYPOYHOE IIVTAHUPOBAHHE. 8 KJIACC

KoanuecTBo 4acon JJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

| KMHETUYECKON TEOPUU U UX OIIBITHBIE | bubnnorexa [JOK
OATBEpKIeHUs. Macca u pazmep https://m.edsoo.ru/ff0a5256
aTOMOB ¥ MOJICKYIL.

Mopaenu TBEPAOTO, SJKAIKOT'O Hu
) gtgoo@amoro COCTOAHMH  BEIlECTBA. 1 Bu6nuorexa [IOK
BACHCHHE  CBOWCTB  arperaTHbIX
. p https://m.edsoo.ru/ff0a4c48
COCTOSIHM  BEIIeCTBA Ha  OCHOBE
nonoxennii MKT
; IépI/ICTaJ'IJ'II/I‘IeCKI/Ie u aMmopdHble Tena. | Bu6maorexa LIOK
Ma4yuBaHUE u KA PHOCTb.
P https://m.edsoo.ru/ff0a540e
[ToBepXHOCTHOE HATSKEHHUE.

4 TermoBoe pacuiMpeHue U coxaTHe. | 1 bubnunoreka [JOK
Bxo1HOM KOHTPOJIb https://m.edsoo.ru/ff0a4c48
Temneparypa. CBs3b TeMIIEpaTyphl CO

patyp patyp bu6mmoreka [JOK
5 CKOPOCTBIO TEIJIOBOTO JIBUYKECHUS 1
https://m.edsoo.ru/ff0a5800
YacTUIL

6 Buytpennss sneprusi. Crioco0bl | bubnunorexa [JOK
M3MEHEHHUS BHYTPEHHEHN SHepruun https://m.edsoo.ru/ff0a5530

7 Buas! Tennonepenayuu. | bu6mmoreka [JOK
TermmonpoBoAHOCTh https://m.edsoo.ru/ff0a5a26

8 Buas! Tennonepenaun. KonBekius 1



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Buns! Tenonepenaun. M3nydenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5c60

10

Ypoxk-koupepennus «[Ipakruueckoe
HCIIOJIb30BAHNE TEIIJIOBBIX CBOMCTB
BCIUICCTB U MAaTCPUAJIOB B LICIIAX
SHEPTOCOEPEIKEHHSI»

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a6412

11

Jlaboparopnas padota «13yuenue
YCTPOMCTBA KATIOPUMETPaA»

12

KonnuectBo TermnoTel. Y aeiabHas
TEILUIOEMKOCTD

bubmmoreka [{OK
https://m.edsoo.ru/ff0a6976

13

VYpaBHEeHHE TEIUIOBOTO OasiaHca.
TenmooOMeH 1 TeTIOBOE paBHOBECHE

bu6moreka [IOK
https://m.edsoo.ru/ff0a7088

14

JlabopaTtopHnas pabota «MccnemnoBanue
SIBJICHUS TETUIOOOMEHA TIPH
CMEIIMBAHUK XOJOJHOUN U ropsiuei
BOAbI»

15

Pacuer xonmmaecTBa TCIIJIOTHI,
HGO6XOI[I/IMOFO IJI1 Harp€BaHus T€J1a U
BBIICIACMOI'O UM IIPH OXJTAXKICHUU

16

JlabopaTtopHas paborta «OnpeneneHue
YIIeTbHOM TETUIOEMKOCTH BEIECTBA»

17

9Hepr1/m TOILJIMBA. Y JieNIbHAasl TEIJIoTa
CropaHus

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u OTBCPACBAHUC
KpUCTAJTNINYCCKUX TCJI. YaenbHas
TCIJIOTA ITJIaBJICHUA

bubnuoreka [JOK
https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

Pemenue rpaduyeckux 3amad Ha

19 ompeieJICHUE yIeIbHON TEIIOTHI
TIJIABJICHUS JIba
20 [TapooOpazoBaHye U KOHICHCAIHSL. bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TemiaoTa
o1 apooOpa3oBaHus U KOHJICHCAIIUH. bubnnorexa [JOK
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOc(hepHOTO TaBJICHUS
BnaxxsocTs Bo3nyxa. JlaboparopHas
X PRTOpRSL Bu6morexa 1[OK
22 pabota «OnpeneneHne 0THOCUTEIbHON
https://m.edsoo.ru/ff0a7628
BJI&YKHOCTH BO3/TyXa»
73 Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3/IyXa
[TpuHIHIIBEI PaOOTHI TEMJIOBBIX
24 Burareneil. [lapoBas TypOuna Bubnmorexa [IOK
A 8P P ' https://m.edsoo.ru/ff0a72fe
JIBurarenb BHYTPEHHETO CTOpPaHUs
KIIJI TenmoBoro asurarens. TemnaoBeie
o bu6mmoreka [JOK
25 JIBUTATEJIM U 3aLIATA OKPYKAIOIICH
https://m.edsoo.ru/ff0a7c7c
cpenbl
26 3aKOH COXpaHEHUs U MPEBPAICHUS bubnunoreka [JOK
SHEPrUU B TEIUIOBBIX MPOILECCax https://m.edsoo.ru/ff0a72fe
[ToaroroBka K KOHTPOJIBHOM paboTe MO
bubmuoreka [JOK
27 teMe «TennoBble siBlIeHUA. M3MeHenue
. https://m.edsoo.ru/ff0a8312
arperaTHbIX COCTOSIHUI BEIIECTBa»
KonTponpHas paboTa no Teme
28 «TemoBele saBiaenus. IsMeHeHue

arperaTHbIX COCTOSIHHM BEIIECTBa»



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a83f2

Dnektpusaius Ten. [IBa pona

bubmuoreka [JOK

29
DJIEKTPUYECKUX 3apAI0B https://m.edsoo.ru/ff0a86ae
VYpok-uccienoBanue «IeKTpU3anus
30 TeJ UHIYKIUEH U 1pu
COIIPUKOCHOBCHUN»
31 B3anmoneicTBue 3apssKeHHBIX TEIL. bubnuoreka [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nose. HanpsbkeHHOCTh
bubmmorexa [{OK
32 aneKTpudecKkoro nois. [punmun
. https://m.edsoo.ru/ff0a8a0a
CYIIEPITO3HITNH DIIEKTPUUECKUX TTOJICH
3 Hocwurenu smekTpuyeckux 3apsaoB. bu6moreka [IOK
DneMmeHTapHbI 3apsia. CTpoeHne aroMa https://m.edsoo.ru/ff0a86ae
34 [IpoBOJHUKH M TUAIIEKTPUKU. 3aKOH bubnuoreka [JOK
COXpaHEHUs AIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubnuoreka [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHI TOK, YCIIOBUS €TI0
36 cymecTtBoBaHusl. McTouHUKH Bubmrorexa LIOK
i ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
. bu6mmoreka [JOK
37 JleficTBUA SJIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue «Jleiictsue
bubmuoreka [JOK
38 AIIEKTPUYECKOTO MOJIS Ha TPOBOAHUKH U
https://m.edsoo.ru/ff0a86ae
TUDTIEKTPUKH »
39 DNEeKTpUYECKUN TOK B METAIJIaX, bubnuoreka [JOK
JKMAKOCTSAX M rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyeckas Lenb U €€ COCTaBHbIE bubnunoreka [JOK

qacTu

https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a86ae

41

Cuna toka. JlaboparopHas pabora
«COopKa >IeKTPUIECKOH e 1
HU3MEPCHHUEC CHUJIBI TOKA B cé Pa3IMIHBIX
y4acTKax»

42

DNEeKTpUUYECKOE HAMPSKEHHE.
Boabrmerp. 3MepeHne HanpsikeHus Ha
Pa3IMYHbIX y4acCTKax
MOCIIEI0BATEIbHOM 2JIEKTPHUUECKOI
Lenu

bubmmorexa [{OK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHNE NPOBOJHUKA.
VY aenpHOE COPOTUBIIEHHUE BELIECTBA.
Peocrar

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTtopHas pabota «3mepenue
COIIPOTHUBJICHUS NPOBOAHUKA. 3ydyeHne
MPHUHIUTIA EHCTBUS peocTaTa»

45

3aBUCUMOCTb CHJIBI TOKA OT
HanpspbkeHus. 3akoH OMa 1S yyacTka
enu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

Pemrenue 3agay Ha 3axkod Oma st
y4acTKa Ienu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

HOCJ’IGI{OB&TCJ’IBHOC " napajljiCJIbHOC
COCAUHCHUA ITPOBOIHHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

48

Jlaboparopnas pabota «[IpoBepka
MpaBHJIa CJIOXKCHUS HAMPSHKCHUH TPH
MOCJIEIOBATETLHOM COEIMHEHUU JIBYX
PE3UCTOPOB>»

49

JlaGopaTopnas pabdora «IIpoBepka
IIpaBUJIa JUIS CHIIBI TOKA MPH

bubnunoreka [JOK
https://m.edsoo.ru/ffO0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aad1e

HapajuIeIbHOM COCJHHCHUH
PE3UCTOPOB»

Pemenne 3amaq Ha MMPUMCHCHHEC 3aKOHA

bu6mmorexa [{OK

50 OmMa 1t pa3IMuHOTO COCTUHECHUS
https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuoreka [JOK
Toka. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota «Onpezenenue
bubmmorexa [{OK
52 paboThl ¥ MOIIIHOCTH JIEKTPUYECKOTO
https://m.edsoo.ru/ff0ab3e0
TOKa»
DneKTpuyecKue Ienu U MoTpeOuTenu
53 JJIEKTPUYECKON DHEPTUHU B OBIT bubmmorexa [OK
P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanue
54 ITocTossHHEIE MAarHUTEI, UX
B3aMOJEHCTBUE
55 VYpok-uccnenoBanue «M3yuenne noneun bubnuoreka [IOK
MOCTOSTHHBIX MarHuTOB» https://m.edsoo.ru/ff0ac3d0
MarauTtHOE nojte. MarHuTHoOe 1oJe
bu6mmoreka [JOK
56 3eMJIH U €ero 3HadeHue I KU3HU Ha
https://m.edsoo.ru/ff0acOba
3eMiie
[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe «DIEKTPUUECKUE 3aPSIIbL.
57 3a }I)KeHHLIepTeJ'Ia " UX ’ bubmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoecTBus. [locTosTHHBIN
ANEKTPUUECKUN TOK»
KonTponpHas paboTa no Teme
bubnunoreka [JOK
58 «DNEeKTPUUECKUE 3aps/Ibl. 3apsSKEHHBIE

Te€jJa U UX B3aUMOJCHCTBUS.

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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https://m.edsoo.ru/ff0abea8

IToCTOSIHHBIN NEKTPUUYECKUI TOK»/
Bcepoccuiickas mpoepouHas padoTa

59

Pabora ¢ Tekcramu 1o Teme
«[1oCTOSIHHBIN 2NEKTPUUYECKUI TOK»/
Bcepoccuiickas nmpoBepouHas padoTa

bu6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT DpcTena. MarautHoe noJie
ANIEKTPUYECKOro Toka MaruutHoe mnosie
KaTylmKHu ¢ TOKOM

bubmmorexa [{OK
https://m.edsoo.ru/ff0ac1d2

61

IIpuMeHeHne 2EeKTPOMArHuToB B
TEXHUKE.

bubmmorexa [{OK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOIBUTATENH TOCTOSITHHOTO TOKA.
Hcnonp30BaHue dIEKTPOIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpaucnopte. «M3ydeHue paboTs
AIIEKTPOIABHUTATEIST HA MOJICIIH»

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajnesi. 3aKoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

64

JlaboparopHas padota «3yuenue
SIBIICHHSI SJICKTPOMArHUTHOU

WHTYKITAW»

65

[ToaroToBka K KOHTPOJIBHON paboTe MO
TeMe «DJIEeKTPUIECKHE U MarHUTHbBIE
SIBIICHUS»

66

KonTtponpHas pabota o Teme
«DNEKTpUYECKHE U MarHUTHbIE
SIBIICHUSI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

67 Pabota ¢ TekcTtamu 1o Teme «TerioBbie | bu6mmoreka [{OK
SIBJICHUS» https://m.edsoo.ru/ff0accSe
68 PaboTa ¢ TekcTaMu o TeMe |
«MarsuTHbIC SBICHUSI»
OBIIEE KOJIMYECTBO YACOB I10 68 10

[TPOTPAMME



https://m.edsoo.ru/ff0acc5e

IHOYPOYHOE IIVTAHUPOBAHHME. 9 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
[
Jlj;_n Tema ypoka Bceero Kontpoabusie | Hpaxririeckie i[:;:eﬂnﬂ :)Igg)ai?:;:;eenbﬂme
padoTsbI padoThI pecypest

| MexaHn4decKkoe ABUKEHUE. | bubmmorexa [{OK
MarepuanbHas TOUKa https://m.edsoo.ru/ff0ad474

) Cucrema orcuera. OTHOCUTEIILHOCTD | bubmmorexa [{OK
MEXAaHUYCCKOTO JBWKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOTMHENHOE

4 nBrokeHre. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [JOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO ABIMKEeHUA. ['paduk 1 Bubmrorexa LIOK

https://m.edsoo.ru/ff0adb18

CKOpOCTH
JlaGopaTtopHas pabora «OnpeneneHue

7 YCKOPEHHUS Tea Mpu | |
PaBHOYCKOPEHHOM JIBKEHHUH T10
HaKJIOHHOH IIJIOCKOCTH»

2 CBoOoHOe nagenue Tei. OmbIThI | 1
lNanunes. BxoaHoW KOHTPOJIb

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ n 4acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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https://m.edsoo.ru/ff0ae176

oOpamenus. JIuneiHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 [Iepssiii 3axk0oH Hprotona. Bekrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeloToHa. bubnnorexa [JOK
PaBHOfelicTBYIOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [JOK
15 Cuna ynpyrocti. 3akor I'yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo teme «Cuia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpeneneHue
KECTKOCTH MPYKUHbBI»
13 Cina Tpenns bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas pabora «OnpeneneHue
KO3 uImenTa TpeHUS CKOIBKCHUS »
Pemenue 3aau o teme «3aKoHbBI
21 Herorona. Cuna ynpyrocru. Cuna bubmorexa LIOK

TPEHUS»

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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Cuna TsSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuoreka [JOK
22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
https://m.edsoo.ru/ff0af044
MaJIeHUs
Pemenue 3agau o reme «Cuna
23 TSHKECTU U 3aKOH BCEMUPHOTO
TATOTCHUS»
Pemenue 3amgau mo reme «Cuna
bubmmorexa [{OK
24 TSKECTU U 3aKOH BCEMHPHOTO
https://m.edsoo.ru/ff0af5{8
TATOTEHUS»

)5 [IepBas kocmMu4eckast CKOPOCTb. bubnuoreka [JOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHOM TOUKH.

N bubmuorexa [JOK
26 AoGcomroTHO TBEpIOE Teno. LlenTp
https://m.edsoo.ru/ff0afe36
TSKECTH
PaBHOBecue TBEpIOTO TENA C
27 3aKpEIUIEHHON OChIO BpAILICHUS.
MoOMEHT CuIIbL.

)3 Pemenne 3agau mo reme «KMoMeHT bubnuoreka [JOK
cunbl. L{eHTp TsOKECTH» https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO

bu6mmoreka [JOK
29 TeMe «MeXaHNnYeCKOe IBUKEHHUE.
. https://m.edsoo.ru/ff0b0408
B3aumoperictBue Temn»
KonTtponpHas paboTa o teme
30 «MexaHnueckoe IBUKEHHUE.
BszaumoeiictBue Ten»
Nmnynsc Tena. Ummynse cuisl. 3aKoH
bu6nmoreka [JOK
31 COXpaHEHUs UMILYJIbCA. YIIPYroe U

HEYINpyroe B3auMOJICHCTBHE

https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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Pemtenue 3amau no reMe «3aKoH

bubmuoreka [JOK

32 COXpaHEHUs UMITYJIbCa» https://m.edsoo.ru/ff0b096¢c
13 Ypok-koHpepenus «PeaktuBHOE
JBIKEHUE B MIPUPOJIC U TEXHUKE»
34 Mexanndeckasi paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmorexa [{OK
YIPYIrOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHON TTOBEPXHOCTH»
37 CBs13b SHEpruu 1 paboTHI.
[TorenumanpHast 3HEPTUs
13 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKe
40 KounTponbHas pabora o teme
«3aKOHBI COXpaHEHUS»
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKUA https://m.edsoo.ru/ff0b1858
4 3aryxaroue KojebaHus. bubnuorexa [IOK
Brinyxknennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IPYKUHHBII

MasATHUKH



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

44

VYpok-uccnenopanue «3aBUCUMOCTh
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MAcCEL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3HEpruyu npu
MeEXaHNYECKNX KOJIEOaHMIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOA KoJieOaHun
MPYKUHHOTO MasSTHHKA»

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MTepHO0/1a KoJIeOaHuit
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChI Tpy3a»

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHHYEeCKUX BOJIH. [IpoionbHbIE 1
MOTEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHnius «MexaHndeckue
BOJIHBI B TBEPAOM Tene. CelicMuYecKue
BOJIHBI»

50

3Byk. PactipocTpanenue u oTpakeHue
3ByKa

51

Ypok-uccnenoanune «Haodmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
YaCTOTBI»

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHH PE30HAHC

53

VYpoxk-koH(pepeHus «YIbTpa3ByK U
UH(Pa3BYK B IPUPOJIE U TEXHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroToBKa K KOHTPOJILHOM PabOTE 1O

bubnmoreka [JOK
54 TeMe «MeXaHu4ecKue KoueOaHus u H
https://m.edsoo.ru/ff0b25{0
BOJIHBI»
55 KonTtposnsHas paboTa o teme
«MexaHn4uecKue KoJieOaHus ¥ BOJTHBI»
56 DNEeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-koHpepenmus «[kana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOM CBSI3U»
Ypok-uccnenoBanue «M3ydenne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
https://m.edsoo.ru/ff0b2c6c
MTOMOIIIHI0 MOOHMIIBHOTO TeiehoHa»
Pewrenue 3agau Ha onpeneneHue
60 YaCTOTHI ¥ JUIMHBI JIEKTPOMArHUTHOM
BOJIHBI
DIeKTpOMarHuTHas IpupoJa CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BoHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
CBETa
Hctounuku ceta. [IpsamonnHeitnoe
bubmuoreka [JOK
62 pacnpoCcTpaHeHHE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpaXKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemienue 3agau Ha MpUMEHEHUE 3aKOHA

OTPAKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cBera. 3akoH

bubmuoreka [JOK

64
IIPEIOMIIEHHS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAYKEHUE CBETA.
bu6mmorexa [{OK
65 Hcnonb3oBaHue NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
HccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEIOMIIEHHS CBETOBOTO JIy4a OT yriia
TAJICHUS HAa TPAHUIIE «BO3JIyX-CTECKIIO»
Ypok-koH(pepermus «Vcnob3oBanne
67 TOJTHOTO BHYTPEHHET'O OTPaKCHUSI:
CBETOBOJIbI, OTITUKOBOJIOKOHHAS CBSI3b>»
bubmuorexa [JOK
68 JIuu3el. OnTHYecKast Cujia JIMH3BI 1
https://m.edsoo.ru/ffOb3f2c
. bubnuoreka [JOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabora «OnpeneneHue
. bu6mmoreka [IOK
70 (hOKYCHOTO PacCCTOSIHUS M ONITUYECKON
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIIEH JINH3BI»
71 VYpoxk-koHpepenus «OnrTuueckue bubnuoreka [JOK
JIMH30BBIC TPUOOPHI» https://m.edsoo.ru/ff0cOa7e
bubnuoreka [JOK
72 I'na3 kak ontuyeckas cucreMa. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koHnpepenuus «JledexTst
3penusi. Kak coxpaHuTth 3peHue»
Pasnoxxenne 6enoro cBeTa B CIEKT).
74 OnbiTel HhtoTOHA. CrioxkeHne bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ff0cOf4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

[ToaroToBka K KOHTPOJILHOU pabOTE MO

bubmuoreka [JOK

75 TeMe «DJIEKTPOMArHUTHOE TOJIE.
https://m.edsoo.ru/ff0cOe2a
DNeKTPOMarHUTHBIE BOJIHBI»
KonTtposnsHas paboTa o teme
76 «DIIEKTPOMArHUTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJIHBI»
77 Omnbitel Pesepdopna u mianerapHast bubnuoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOTJIONEHNE CBETa
79 atroMoM. KBauTsl. JIuneituarsie Bubnmorexa [IOK
' ' https://m.edsoo.ru/ffOc144c
CIIEKTPBI
20 PannoaktuBHBIE peBpaeHNs bubnuoreka [JOK
aTOMHBIX SEp. https://m.edsoo.ru/ff0c1550
21 3aKOHBI COXpPaHEHHUS 3apsAI0BOTO U bubnuoreka [JOK
MAacCOBOTO YMCEN https://m.edsoo.ru/ff0c1672
bu6mmoreka [IOK
82 3aKOH paJIMOAKTUBHOTO pacraja
https://m.edsoo.ru/ff0c18ac
bub e OK
83 [Tepuon nonypacnana nomorexa L
https://m.edsoo.ru/ffOclal4
84 DKCHepUMEHTAIbHbIE METO/IbI bubnnoreka [JOK
HCCIEIOBAHMS YaCTHI] https://m.edsoo.ru/ffOc1b4a
JlaboparopHas padota «3yuenue
85 TPEKOB 3apsHKEHHBIX YaCTHUI] IO
TOTOBBIM (oTOrpadusIM»
26 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK

moJenb. M30Tomnsl

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

g7 DHeprus CBS3U aTOMHBIX siziep. Jledekr bubnmoreka [JOK
MaccChbI https://m.edsoo.ru/ff0c1c58

28 Pemenue 3agau o reme «Heprus bubnuoreka [JOK
CBSI3H» https://m.edsoo.ru/ffOc1d7a

29 Peakuus nenenusd siaep ypasa.

Wcrounuku sHeprun CosHua U 3BE3 ]
JlabopaTtopHnast pabota «M3ydenue

90 JIeJIeHus 7jpa aToMa ypaHa 1o
(dboTorpaduu Tpekon»

91 SAnepHbit peakTop. ATOMHas
SHEPTeTHUKa

9 [ToaroroBka K KOHTPOJBHOM paboTe MO bubmuorexa [JOK
TeMe «KBaHTOBBIE SIBJICHUS» https://m.edsoo.ru/ff0c223e

03 KonTtponsHas padoTa o Teme
«KBaHTOBEIC SIBJICHUS»

94 [ToBTOpEeHME, 000OIIIEHNE TTO TEME bubnuoreka [JOK
«BzaumoaeiictBue Ten» https://m.edsoo.ru/ff0c245a
[ToBTOpeHnue, o6oomenue. Pemenue

bu6mmoreka [JOK
95 pacyYeTHBIX M KaYECTBEHHBIX 3a/a4 110
https://m.edsoo.ru/ff0c2572
TeMe «TerioBbIe IpoIecChl»
[ToBTOpeHue, o600meHue. Pemenue
bubnuoreka [JOK
96 pacyYEeTHBIX M KaYECTBEHHBIX 3a/a4 10
. https://m.edsoo.ru/ff0c2a22
teme «KII/| TennoBeIX ABUTATEICH»
[ToBTOpeHue, o6o0meHue. Pemenue
bu6mmoreka [JOK
97 pacyeTHBIX M KaYECTBEHHBIX 3a7a4 110
https://m.edsoo.ru/ff0c2b30
teme «KIIJI anekrpoycTaHOBOK»
08 [ToBTOpeHue, 060061IeHNE TIO TEME bu6nmoreka [JOK

«CBETOBBIC SBICHHS»

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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[ToBTOpenue, o6o6menue. Padora c

99 3 | bubmuoreka [JOK
TOKCTAMH TIO TEME «JaKOHBI https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE»

IToBTOpenue, 06061enne. Padora ¢

100 B1OP HIK 5 | bubnuorexa [JOK
TCKCTAMIU TTO TEME «ROJMCOAHMA 1 https://m.edsoo.ru/ff0c2e82
BOJIHBI»

IToBTOpenue, o000meHue. Pabora ¢
101 e e HICBGTOBI)IG 1 bubmmorexa LIOK
<
TERCTAMITIO TEME « https://m.edsoo.ru/ff0c3044
SBJIICHUS»
[ToBTOpenue, o6o6menue. Pabora ¢

102 TeKkcTaMu 110 Teme «KBaHToBas u 1
sanepHast GU3uKa»

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MPOBEPSAEMbIE NPEOMETHBIE PE3YNIbTATbl OCBOEHWUSAA OCHOBHOW OEPA30BATENLHON NPOrPAMMbI
OCHOBHOI'O OBLLEErO OEPA30BAHUA

7 KnAccC

Kon
npoBepsemMoro
pesynbTata

MpoBepsieMble NpeAMEeTHble pe3ynbTaTbl 0CBOEHUS OCHOBHON 06pa3oBaTeNisHOM NporpaMMbl
OCHOBHOT0 06Liero o6pa3oBaHus

1.1

1Mcnonb3oBaTb U3y4EeHHbIE NOHATUA

1.2

pa3nuyatb ABNEHNA NO ONUCAHUI0 NX XapaKTepPHbIX CBOWCTB 1 Ha OCHOBE OfbITOB, [EMOHCTPUPYOLLIMX
[aHHoe dJVISVI‘-IeCKOG ABnexHne

1.3

pacnos3HaBaTb NPOSBMEHUE W3YYEHHbIX (DUNYECKUX SIBMEHMIA B OKPYXAlOLLEM MUpE, B TOM uYuUCre
(husnyeckve sBNEHNS B NpuUpoae, Npy 3TOM NepeBoaNTb NPaKTUYECKYH 3adaqy B y4ebHYI0, BblaensTb
CYLLiECTBEHHbIE CBOMCTBA (MPU3HAKM) (PU3NYECKUX SBMEHUN

14

OnuCbIBaTb U3y4eHHbIE CBOMCTBA TeN U q)I/ISI/ILIeCKI/Ie ABNEHNA, NCnonb3ya (*)MSM‘-IGCKMG BENNYKMHbI, NpU
OnucaHuUn NpaBWUNbHO TPAKTOBATb ¢)|/|3|/|qu|<|/||7| CMbICIT UCNONb3yembIX BENUYUH, UX 0003Ha4eHns u
€anHULbI (*)VI3VN€CKVIX BEINTMYKUH, HaxoouTb (*)OpMyJ'IbI, CBA3bIBatOLLME AaHHYIO q)m3|/|qe0|<y+o BENNYUHY C

APYTUMU BENUYMHAMM, CTPOUTB rpachukin U3yYEHHbIX 3aBUCUMOCTEN (DU3MHECKIX BEMUUMH

1.5

XapaKTepu3oBaThb CBONCTBA Ten, (hM3nieckue SBNEHNs 1 MPOLIECCHI, MCTOMb3YS N3Y4EHHbIE 3aKOHbI, NPK
9TOM [jaBaTb CMOBECHYHO (hOPMYNMPOBKY 3aKOHA 1 3anMChIBaTh €0 MaTEMATUYECKOE BblpaeHue

1.6

00BACHATL hMNYECKMEe SABMEHNS, NPOLIECCHl M CBOWCTBA TEM, B TOM YMCIIE W B KOHTEKCTE CUTYaLui
MpaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbISBMATb  MPUYMHHO-CTIEACTBEHHbIE  CBS3W, CTPOUTL
06bsiCHeHME 13 1 — 2 NOrMYEeCKMX LaroB € ONOPoN Ha 1 — 2 M3YYEHHBIX CBONCTBA (DM3NYECKNX SBNIEHMN,
(hr3nYECKIX 3aKOHA MM 3aKOHOMEPHOCTM

1.7

pewartb pacyéTHble 3agjaum B 1 — 2 [OeicTBMS, WCMONb3ys 3aKOHbl M (POPMYIbl, CBS3bIBAKOLLME
(M3nyeckMe BENUYMHbI: HA OCHOBE aHanu3a YCMOBWS 3afauu 3anuchlBaTb KpaTKOe YCroBwe,
MOACTaBNATb (pUandeckue BENMUMHBI B (DOPMYMbl W MPOBOAWTL PacYéTbl, HAXOAUTb CrPaBOYHbIE
JaHHble, HeobXxoauMble NSt pelieHns 3adad, OLEHMBaTb PeanucTUYHOCTb MOMYYEHHON (hU3NYECKON
BESTNYMHBI

1.8

pacrnosHaBaTb NpobriemMbl, KOTOPblE MOXHO PELUMTb MPU MOMOLLM (HU3NYECKUX METOLOB, B ONMUCAHWM
WUCCMeoBaHNs BblAENsTb NpOBEpsieMoe NpeanonoxeHue (runotesy), pasnuyatb M MHTEPNpeTMPOBaTh
MONyYeHHbIA Pe3ynbTaT, HaxoAWTb OLWNOKW B XOAE OMbITa, AeNaTh BbIBOAbI MO €10 pesynbTaram

1.9

MPOBOANUTL OMbITbl MO HAOMOOEHWIO (OUNYECKUX SIBNEHWA WNM  PU3MYECKNX CBOWCTB  Ter:
chopmynnpoBaTh  MpOBEpsSiEMble  MPEanoNoXeHns, cobupatb  YCTAHOBKY W3  MPEANOKEHHOMO
06opygoBaHms, 3anucbIBaTh X0 OnbiTa U (POPMYNMPOBaTh BbIBOAbI

1.10

BbINOMHSATL NPSIMble U3MEPEHUS C MCMOMNb30BAHWMEM aHANOroBbIX M LMPOBbLIX NPUOOPOB, 3anuchiBaTh
nokasaHusi NpubopoB € y4ETOM 3aaHHON abCOMKTHOM NOTPELLHOCTY U3MEPEHMI

1.11

NpOBOANTL UCCNEeJoBaHWe 3aBUCUMOCTU OOHON (PU3NYECKON BEMUYNHBLI OT APYrol ¢ UCNONL30BaHNEM
NpsMbIX M3MEPEHWH, y4acTBOBaTb B MIaHNpOBaHUM y4ebHOTO uccregoBanus, cobupartb YCTaHOBKY W
BbIMOMHATb M3MEPEHWs, CNedys MNpEeasioKEHHOMY nnaHy, (PUKCUpOBaTb pesynbTaTbl MOMYYEHHON
3aBUCUMOCTU (OIU3NYECKMX BENMYMH B BULE NPEONOXeHHbIX Tabnuy u rpadukoB, Aenatb BbIBOAbI MO
pesynbTaTam K1ccrenoBaHus




1.12

NpoBOJUTbL KOCBEHHbIE U3MEpeHUA CbI/ISI/NeCKI/IX BENNYKMH, crnenyq npenno»(eHHoﬁ WMHCTPYKLMK: Npn
BbINOJTHEHUKN M3MepeHVIl7I 006MpaTb AKCNepmMMeHTanbHyK0 YCTaHOBKY W BbIYUCIATL 3Ha4eHUe MCKOMOM
BEJTMYNHbI

1.13

cobntoaath npasuna TexHUkW 6e3onacHoCTM Npu paboTe ¢ TabopaTopHbLIM oGopy,qosaHmeM

1.14

yKa3blBaTb MPUHLMMbI AencTeus I'IpI/160pOB N TeXHU4YeCKnX yCTpOVICTB, XapakTepusosatb MNPUHLKNbI
[eicTeus N3YYEeHHbIX I'Ipl/l60pOB N TEXHU4ECKNX yCTpOIZCTB C NMOMOLLIbKO MX ONUCaHNA, UCNonb3ysa 3HaHNA
0 CBOIICTBaAX (i)VISI/I‘-IeCKI/IX SIBMEHUN 1 HeOOX0aNUMblEe CbI/ISI/I‘-IeCKI/Ie 3aKOHbI 1 3aKOHOMEPHOCTU

1.15

NPUBOAUTL NPUMeEpkI (HAXOAUTb MHCHOPMALMIO O MpUMepaXx) NPaKTUYECKOrO UCMOMb30BaHNS (DUNYECKUX
3HaHWIA B MOBCEOHEBHOM XM3HW Ans obecneveHus BGesonacHocTW npu obpalleHun ¢ npubopamn 1
TEXHUYECKMMM YCTPONCTBAMM, COXPAHEHWS! 340POBbS U COBMIOAEHNS HOPM 3KOMOTMYECKOr0 NOBEAEHMS B
OKpyXatoLLen cpeae

1.16

OCYLLeCTBNATb OT60p WCTOYHKUKOB I/IH(*)OpMaLWIVI B Cetn MHTepHeT B COOTBETCTBMA C 3adaHHbIM
NMOWNCKOBbIM 3arnpoCOoM, Ha OCHOBE UMeEOLLMXCA 3HaHMA 1 I'IyTéM CpaBHEHMA pPasnn4HbIX UCTOYHUKOB
BblAenAaTb VIHdJOpMaLU/I}O, KoTopad ABNAeTCA I'IpOTIABOpe‘-WIBOI;i UNK MOXeT ObITb He,ElOCTOBepHOVI

1.17

MCMONb30BaTh NPU BbIMOMHEHUM Y4eOHbIX 3afaHWi Hay4YHOMOMYNSPHYIO NUTEepaTypy (U3nN4eckoro
COAEPXaHus, CnipaBOYHble MaTepuarbl, pecypcbl ceTi IHTEpHET, BNaaeTb NPMEMaMu KOHCMEKTUPOBAHMS
TeKcTa, npeobpasoBaHms MHOPMALIMK U3 OAHON 3HAKOBOW CUCTEMBI B APYTYHO

1.18

co3aaBaTb CODCTBEHHbIE KpaTKME MUCbMEHHbIE U YCTHbIE COOOLLEHUS Ha OCHOBE 2 — 3 MCTOYHUKOB
WHpOpMaLMKM  (DU3MYECKOTO COofepKaHus, B TOM uucne nybnuyHO denatb Kpatkue CoobLleHns o
pesynbTatax npoeKToB UMK y4ebHbIX UCCNedoBaHuMiA, NP 3TOM rPaMOTHO WCMOMb30BaTh M3YYEHHBIN
MOHATUIHBIA annapar Kypca (Pu3anku, CONPOBOXAATH BbICTYNIEHNE NPe3eHTaLmeN

1.19

MpW BbIMONMHEHUN Y4eGHbIX MPOEKTOB W UCCNEAOBAHMA pacnpedensTs 06si3aHHOCTM B rpynne B
COOTBETCTBUM C MOCTaBMEHHBIMW 3aja4yami, CIeANTb 3@ BbIMOMHEHWEM MrlaHa AeWCTBUIA, afekBaTHO
OLeHMBaTb COOCTBEHHbI BKMaZ B  AEATENbHOCTb  TPYMMbl, BbICTPaMBaTb KOMMYHMKaTWUBHOE
B3aMMOAENCTBME, Y4MTHIBAst MHEHIE OKPYXKatoLLMX

8 KNACC

Kog nposepsiemoro

MpoBepsieMble NpegMeTHbIE pe3ynbTaTbl 0CBOEHNS OCHOBHOW 06pa3oBaTenbHOM

pe3ynbrarta nporpamMmbl OCHOBHOrO 06wwero o6pasoBaHus
1.1 MCNOMb30BaTh NOHATMA
12 pasnuyaTb SBMEHWSI MO ONUCAHWI0 WX XapaKTEPHbIX CBOWCTB M HA OCHOBE OMbITOB,
' JEMOHCTPUPYIOLLMX AaHHOE M3NYECKOe SBMEHME
pacno3HaBaTb MPOSIBIIEHNE U3YYEHHBIX (U3NYECKNX SBMEHNN B OKPYXKAIOLLEM MUPE, B TOM YuUCIE
1.3 huanyeckne SBNEHWS B MPUPOAE, NMPW STOM NEPEBOAMTL MPAKTMYECKYl0 3ajady B y4vebHyo,
BbIJENsTb CYLLECTBEHHbIE CBOCTBA (MPU3HaKM) (U3NHECKUX SBMEHMIA
OMWCbIBATb U3y4eHHbIE CBOMCTBA TEN 1 (O13NYECKUE SBMEHNS, CTIONb3YS (HN3MYECKME BENMUYNHDI,
NPV OMMUCaHUM MPABUIBHO TPAKTOBATb (PU3NYECKUIA CMbICI UCMONb3YEMbIX BEMMYMH, 0603HAYEHMS
1.4 W eOVHWLBI (DM3MYECKUX BEMUYMH, HaxoguTb (hOpMYMbl, CBA3LIBAKLIME AaHHYI0 (PU3NYECKYIO

BEMIMYNHY C ApyrMMU BeINUYMHamK, CTPOUTb Fpa(bVIKI/I N3YYEHHbIX 3aBUCUMOCTEM Q)VI3VI‘-IECKVIX
BEJTMYNH




1.5

XapakTepu3oaTtb CBOMCTBA Ten, cbmsvlqecme ABNEHNA 1 npouecChbl, UCNONb3yAa WU3y4EeHHblEe
3aKOHbI, NPK 3TOM faBaTb CNOBECHYHO d’)OpMyﬂI/IpOBKy 3aKOHa 1 3anncbiBaTb €ro MateMaruyeckoe
BblpaXxeHne

1.6

00BACHATb (hK3M4ECKMe NPOLLECCHI U CBONCTBA TEN, B TOM YMCTE U B KOHTEKCTE CUTYaLMiA MPaKTUKO-
OPWEHTUPOBAHHOTO XapaKTepa: BbISBMSATb NPUYNHHO-CNIEACTBEHHbIE CBSA3M, CTPOUTL OBBACHEHNE
M3 1 — 2 NOrMYecKnX LUaroB C MOMOLLB 1 — 2 U3YyYeHHbIX CBOMCTBA (HU3NYECKUX SBMEHWH,
(hU3NYECKUX 3aKOHa UMK 3aKOHOMEPHOCTM

1.7

pewatb paC*-IéTHbIe 3agaum B 2 — 3 OencTams, MCNonb3ysa 3akoHbI U ¢)OpMyJ'IbI, CBA3blBaKoLLNE
(*)VI3VI‘-I€CKVI€ BENIMYMHbI: Ha OCHOBE aHanu3a yCnoBua 3afdayl 3anncbiBaTb KpaTkoe YCnoBue,
BbIBNATb HEOOCTATOK [daHHbIX ANnA pelleHnda  3afadu, Bbl6l/1paTb 3aKOoHbl K CbOpMyJ'IbI,
H606XO,D|VIMbIe ans eé peLLeHnd, nposoauTb paC‘-IéTbI 1N CpaBHMBATbL NONTyYEHHOE 3Ha4YeHune
(*)VISVI‘-IGCKOVI BeITMYUHbI C M3BECTHLIMW JAaHHbIMU

1.8

pacno3HaBaTb I'IpO6J'IeMbI, KOTOPbI€ MOXHO PEeLLUTb NPX NOMOLLIM CbVI3VI‘-IeCKVIX MEeTOoA0B, UCNOsb3yA
onucaHue uccnenoBaHnd, BblAeNATb NpoBepaeMoe nNpeanonoxeHue, oueHMBaTb NPaBUITbHOCTb
nopsiaka npoeedeHna nccnenosaHua, nenatb BolBOAbI

1.9

NPOBOANTL OMbITbl NO HAbMOAEHMI0 DU3NYECKUX SBREHUIA UM (DU3MYECKUX CBOWCTB TEN:
hopMynMpoBaTb NPOBEPSEMbIE NPEANONOXEHNs, cobupaTb YCTAHOBKY W3 MPEAsIOKEHHOro
060pyaoBaHus, OnKCbIBaTH X0 ONbiTa U (POPMYNMPOBATh BbIBOARI

1.10

BbIMONMHATE MNpsAMble U3MEpPeHUsa C WCNOMb30BaHNEM aHanoroBbIX I'IpVI60pOB N [OaT4ymkoB
(hM3NYECKNX BENMYWH, CPaBHMBATb pe3ynbTaTbl M3MEPEHWA C YYETOM 3adaHHON abCOMOTHOM
MOrPeLLHOCTH

1.11

MPOBOAUTb  WCCMEAOBaHWE 3aBUCUMOCTM OOHOWM  (PU3MMYECKOW BenMuMHbI OT  APYroit ¢
UCMOMb30BaHWEM MPSIMbIX M3MEPEHMIA: MNaHWpoBaTb WCCNenoBaHWe, cobupaTb YCTAHOBKY M
BbINOSHSATb M3MEPEHUS, CrIeys NPeaNIOKEHHOMY NaHy, UKCUpOBaTh Pe3ymnbTaThbl NOMY4YEHHO
3aBMCMMOCTM B BUAE TabnuL, v rpachmko, AenaTb BblBOALI N0 pe3yrnbTaTam UCCrieaoBaHus

1.12

MPOBOAUTb KOCBEHHbIE WU3MEPEHWst (HU3MYECKUX BENMYMH: MNaHUPOBaTb M3MEPeHMsi, cobupaTtb
3KCIEPUMEHTANbHYI0 YCTaHOBKY, Crieayst MPELSIOKEHHON WHCTPYKLMM, W BbIYMCTISITL 3HAYeHue
BEMUYMHBI

1.13

cobnopaTh npaeuna TexHUkK GesonacHocTu npu pabote ¢ naboparopHbiM 060pyA0OBaHMEM

1.14

XapakTepu3oBaTb NPUHLMMbI JEACTBUS U3YYEHHbIX MPUBOPOB 1 TEXHUYECKIX YCTPONCTB C ONOpPOM
Ha WX OMWUCaHMS, MCMONb3ys 3HaHUS O CBOWCTBAaX (HU3MYECKMX SBMEHMA W Heobxogumble
h13anyeckme 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTbIE TEXHUYECKME YCTPOACTBA UM W3MEpUTENbHbIE MPUOOPbLI MO Cxemam W
CXEMATUYHbIM PUCYHKAaM, COCTaBMATb CXEMbl 3MEKTPUYECKMX LENen C MOCreaoBaTenbHbIM 1
napannenbHbiM COEOVHEHWEM 3MIEMEHTOB, pasnuyasl YCNoBHble O0003HAYEHMS! 3MEMEHTOB
3MNEKTPUYECKMX Lienen

1.16

MPUBOAUTL MPUMEPbI (HAXOAUTb MHGOPMALMIO O MpUMepax) NPaKTUYECKOTO MCONb30BaHus
(h13MYECKMX 3HAHWIA B OBCEAHEBHOMN XM3HM Ans obecrneyeHnst 6e30nacHoCTH Npy obpalLeHn ¢
NpubopaMn W TEXHUYECKUMI YCTPOACTBAMI, COXPaHEHWs 3[00POBbS W COOMIOLEHNS HOpM
9KOIOTMYECKOrO NOBEAEHMS B OKpYKaloLLen cpeae




1.17

OCYLLECTBIATbL MOUCK I/IHd)OpMaLWIVI CbI/I3I/IquKOFO cofepxaHua B CeTu MHTepHeT, Ha OCHOBE
UMEIOLLINXCA 3HaHWi U ﬂyTéM CPpaBHEHNA OONONHUTENBbHbLIX UCTOMHNKOB BbIAENATb I/IHCbOpMaLl'M}O,
KOTOpasa ABNAETCA rIpOTI/IBOpeLII/IBOPI UK MOXET ObITb HeJJ,OCTOBepHOIZ

1.18

MCnonb3oBaThb NPKU BbINOJTHEHUN y‘-IeGHbIX 3aaaHun Hay4HO-NONynApHy0 nutepartypy d)VIGVNeCKOFO
COAepXaHud, CcnpaBOYHble Martepuanbl, pecypcbl CeTU MHTepHeT; BnageTb I'IpI/IéMaMI/I
KOHCMNEKTUPOBAHNA TEKCTa, npeo6pasoBaHv|ﬂ I/IH(bOpMaLMM 13 OHOI 3HAKOBOW CUCTEMbI B apyryro

1.19

co3aaBaTh CODCTBEHHbIE MUCbMEHHbIE 1 KpaTkne YCTHble coobLLeHs, 0600Las nHdopmaLmo u3
HECKOMbKMX WMCTOYHWKOB (DU3MYECKOr0 CofepkaHus, B TOM uucne nybnuyHo npeacTaBnsaTh
pesynbTatbl MPOEKTHOW WNM  WUCCNEefoBaTeNbCkOW  OedTeNnbHOCTW, MpWU  3TOM  FPaMOTHO
NCMOMb30BaTb WM3YYEHHBIN MOHATUAHBIA annapar kypca (u3ukW, COMPOBOXAATb BbLICTYNNEHWE
npeseHTauuen

1.20

MpW BbINONHEHUN Y4eBHBIX MPOEKTOB W MCCNE[oBaHMiA (DKU3MYECkUX MPOLIECCOB pacnpenenstb
06513aHHOCT B Tpynne B COOTBETCTBUM C NOCTABNEHHbIMM 3a4a4Yami, CreauThb 3a BbiNOMHEHNEM
nraHa [AedcTBUM W KOPPEKTUpOBaTb ero, afeKBaTHO OLeHWBATb COOCTBEHHbI BkNag B
AEATeNbHOCTb rPyNMbl, BLICTPANBATL KOMMYHUKATMBHOE B3aMMOAEICTBHE, NPOSIBNSS FOTOBHOCTb

paspeLuaTtb KOHMKTbI

9 KNACC

Koa nposepsiemoro
pesynbTara

MpoBepsieMble NpeaMeTHbIE pe3ynbTaTbl 0CBOEHWUS OCHOBHOI 00pa3oBaTeNnbHOMN
nporpamMmbl OCHOBHOrO 00wwero obpasoBaHms

1.1

ncnonb3oBaTb U3y4eHHbIE NOHATUA

1.2

pasnnyaTtb SIBMEHUS MO  OMMCAHMIO WX XapakTepHbIX CBOWCTB M HA OCHOBE OMbITOB,
AEMOHCTPUPYIOLLMX AaHHOE hr3n4eckoe siBMeHMe

1.3

pacno3HaBaTb NPOSIBNEHNE U3Y4EHHBIX (HM3MYECKNX SBNEHMIA B OKpYXKatOLLEM MUpe, B TOM Yncne
(huanyeckue SBNEHMS B MpUpoge, Npu STOM NEPEBOANTb MPaKTUYECKYK 3agjadvy B y4vebHyto,
BbIOENSATb CYLLECTBEHHbIE CBOACTBA (MpU3HaKM) (U3NYECKIX SBMEHNN

14

OMKCbIBaTb M3y4YeHHbIE CBOICTBA TeN U (h3NYECKIe SBMEHUS, UCTIONb3YS (OM3NYECKME BEMMYNHBI,
MpY ONMCAHUM NPaBUIEHO TPAKTOBATH (HU3MYECKMIA CMbICT MCTIONb3YEMbIX BEMMYMH, 0603HaYEHMS
N eauHULbI (DM3MYECKUX BENMYMH, HAXOAUTb (DOPMYIibl, CBS3bIBAKOLLME AaHHYI0 (U3MYEcKyO
BENMYMHY C [APYIUMW BENMYMHaMM, CTPOUTb TpavKM W3YYeHHbIX 3aBUCUMOCTEN (PM3NYECKUX
BEMUYMH

1.5

XapaKTepu3oBaTh CBOWCTBA TeM, (HU3NYECKME SBNEHMS M MPOLIECCHl, UCMOMb3ysl U3y4eHHble
3aKOHbI, MpY 3TOM AaBaTb CIIOBECHY0 (DOPMYNMPOBKY 3aKOHa M 3anM1CbIBaTh €70 MaTeMaTNyeckoe
BbIpaeHe

1.6

00BACHATL (hr3nYeCcKMe NPOLIECCHI U CBOMCTBA TEN, B TOM YMCTE U B KOHTEKCTE CUTYaLMiA MPaKTUKO-
OPWEHTUPOBAHHOTO XapaKTepa: BbISBMATb MPUYNHHO-CIIEACTBEHHbIE CBSA3M, CTPOUTb OBBACHEHWE
M3 2 — 3 MOTMYECKUX LUaroB C MOMOLLUBID 2 — 3 U3YYeHHbIX CBOMCTBA (DU3NYECKUX SBMEHUHN,
(hM3NYECKNX 3aKOHA UITM 3aKOHOMEPHOCTH

1.7

peLuaTb pacyETHbIE 3aaum (ONMPatOLLMECs Ha CUCTEMY U3 2 — 3 YPaBHEHWI), MCMIONb3Ys 3aKOHI
N hopMynbl, CBs3bIBaKOWME (DU3MYECKME BENMMYMHBI: HA OCHOBE aHarmsa YCroBus 3ajauu




3anucbiBaTb KpaTkoe YCIoBWe, BbIABNATbL HEAOCTAKOLWNE Unn 130bITOYHbIE [JAHHbIE, BbI6VIpaTb
3aKOHbl U (bOpMyJ'IbI, HeobxoauMble Ans pelleHnd, npoBoaAUTb paCLléTbI N OuUeHuBaTb
pPeanucTM4HOCTb NONY4EHHOro 3Ha4eHA (bI/I3I/IHeCKOI7I BEJTMYUHbI

1.8

pacno3HaBaTb ﬂp06ﬂeMbI, KOTOPblE€ MOXHO PELUNTb MPU NMOMOLLIA CbVIGVIquKMX MEeTOA0B, UCnonb3ysa
OonncaHne uccnenoBaHnaA, BblOENATb NPOBEPAEMOE NPEANONoXeHue, OUeHUBaTb NpaBUIbHOCTb
nopsaaka nposedeHns ccnenoBaHna, Aenatb BblBOAbI, UHTEPNPETUPOBATL PE3yNnbTaThl HabnoaeHui
1 ONbITOB

1.9

MPOBOAMTL OMbITbl MO HAGMIOAEHMIO (PUIMYECKUX SBMEHWIA MMM PU3MYECKUX CBOICTB TEN:
CaMOCTOSITENbHO COBMPaTh YCTaHOBKY M3 M3BLITOYHOrO HaGopa 0GOPYAOBaHHS, ONMUCHIBATL XOf,
onbITa 1 €ro pesynbTarbl, (HOpMyNMPOBaTh BhIBOA

1.10

NPOBOAUTL NpU HEODXOAMMOCTM Cepuio MpsSIMbIX M3MEPEHWA, onpedenss cpegHee 3HaueHue
“3MepsieMoii BENMUMHbI (POKYCHOE paccTosiHWe cobuparolien NMH3bl), 060CHOBLIBATL BbIOOP
cnocoba 13mepeHms (13mepuTenbHOro nprnbopa)

1.11

NPOBOAWTL WUCCMEeAOBaHWe 3aBUCUMOCTEN (DU3MYECKUX BENMYMH C MCMONb30BaHWUEM MPSMbIX
W3MepEHUiA: MNaHUpoBaTh UCCMeAoBaHNe, CaMOCTOATENBHO CobupaTh YCTaHOBKY, (hUKCUPOBaTh
pesynbTaThl NOMNYYEHHO 3aBMCMMOCTM (H3NYECKUX BENUYMH B BUAE Tabnuum rpacvkos, aenatb
BbIBOAbI MO pe3ynbTatam UcCnefoBaHus

1.12

NnpoBOAUTL KOCBEHHbIE WU3MEPEHUA (i)I/I3I/ILIeCKI/IX BENNYUH. NNaHMpOBaTb U3MEPEHUA, CO6I/IpaTb
9KCNepuMeHTanbHYyK0 YCTaHOBKY W BbINONMHATL M3MEPEeHUs, cneaya npe,qnox(eHHoM MHCTPYKUWHK,
BbIYMCIISITb 3HAYEHWe BENMYMHBI 1 aHanM3WpoBaThb NONYYEHHbIE Pe3ynbTaThl C Y4ETOM 3aaHHO
MOrPELLHOCTM N3MEPEHN

1.13

cobnopaTh npaeuna TexHUkM 6e3onacHocTu npu pabote ¢ naboparopHbiM 060pyA0BaHNEM

1.14

pa3nnyaTb OCHOBHble MPU3HAKM M3YUYEHHbIX (PU3MYECKUX MOfenen: MaTepuaribHasi Touka,
abconioTHO TBEPAOE TENO, TOYEYHbII UCTOYHMK CBETA, fyd, TOHKas NUH3a, NaHeTapHasi Mogerb
aToma, HYKIOHHasi MOfeMnb aTOMHOTO sipa

1.15

XapaKTepn3oBaTb NPUHLMMLI AENCTBIS U3Y4YEHHBIX MPUOOPOB 1 TEXHUYECKIX YCTPOCTB C ONOpOil
Ha WX OMWUCaHWS, UCNOMb3ys 3HAHUS O CBOWCTBAX (PM3MYECKUX SIBMEHMIA M Heobxoaumble
huamnyeckme 3akoHOMEPHOCTH

1.16

NCMOMb30BaTb  CXeMbl W CXEMATWYHbIE PUCYHKM M3YYEHHbIX TEXHUYECKUX YCTPOUCTB,
N3MEpUTENBHBIX MPUBOPOB 1 TEXHOMOTMYECKMX MPOLIECCOB MPK PELIEHNM Y4eBHO-NIPaKTUYECKUX
3agav, ONTUYecKkMe CXEMbI NS NOCTPOEHNs M300pakeHuii B MIOCKOM 3epkane W cobupatoLen
NMH3e

1.17

MPUBOAUTL MPUMEPbI (HAXOAUTb MH(OPMALMIO O NpUMepax) MPaKTUYECKOro MCMONb30BaHMS
(hM3MYECKMX 3HAHMIA B OBCEAHEBHOM XM3HU Ans obecneveHnst 6e30nacHoCTM Npy obpaLleHim ¢
MpubopaMn N TEXHUYECKUMI YCTPOACTBAMI, COXPaHEHWs 3[00POBbS W COOMIOLEHNS HOpM
9KOJOTMYECKOrO NOBEAEHMS B OKpYKaloLLen cpeae

1.18

OCYLLECTBNSATH MOVCK MHOPMALMN (PU3MHECKOTO COAEPKaHUS B CETU MHTEPHET, CaMOCTOSTENBHO
(hOpMYNIMPYs! TMOMCKOBLIA 3aMPOC, HAXOAUTb MyTM OMPELeneHus [LOCTOBEPHOCTU MOMyYeHHOM
NHhOPMaLM Ha OCHOBE UMEIOLLIMXCS 3HAHWUA M AONOMHUTENBHBIX UCTOYHUKOB




1.19

UCNOMb30BaTh NPY BbIMOMHEHUN Y4eGHbIX 3a1aHIUi Hay4HO-TIONYNSPHYI0 NUTEPaTypy U3NYECKOr0
COOEpPXaHUsl, CrnpaBOYHble MaTepuanbl, pecypcbl CeTW WHTepHeT, BrnageTb NpuEMamm
KOHCTMEKTMPOBAHMS TEKCTa, NPeobpasoBaHist MHAOPMALIMM U3 OAHOI 3HAKOBO! CUCTEMbI B IPYrYI0

1.20

co3naBaTb COOCTBEHHbIE MUCbMEHHBIE W YCTHble COODLLEHWS Ha OCHOBE MHGOpMauun W3
HECKOMbKMX WCTOYHMKOB (PM3NYECKOTO cofepkaHus, nyOnnyHO NpeacTaBnsaTb pesynbTarbl
MPOEKTHOW UMK UCCNEAO0BATENbCKON AEATENBHOCTH, MPW 3TOM rPaMOTHO UCMOMb30BaTh U3YUYEHHbII
MOHATUIAHBIA annapat u3y4aeMoro paszena uanku U CONpOBOXAATb BbICTYNEHWE Npe3eHTaLuel
C Y4ETOM 0CODEHHOCTEN ayauUTOPUN CBEPCTHUKOB

1.21

NPy BbINOSHEHWUM Y4eOHbLIX NMPOEKTOB W MUCCeoBaHMiA (OU3NYECKMX MPOLECCOB pacrpefensthb
00513aHHOCTY B rpynne B COOTBETCTBUM C NOCTABNEHHBIMM 3afa4aMu, CeauTb 3a BbINONHEHUEM
nnaHa [AeNCTBUIA M KOPPEKTUPOBaTb €ro, afeKBaTHO OLeHMBaTb COOCTBEHHbI BkNag B
[eATenbHOCTb rPynMbl, BbICTPamMBaTh KOMMYHUKATUBHOE B3aUMOLENCTBME, NPOSIBASSA rOTOBHOCTb
paspeLLaTtb KOH(MKTbI




NPOBEPAEMbIE SNIEMEHTbI COAEPXXAHUA

7 KNACC
Kon
pasnena Kop anemeHTa MpoBepsieMble 3neMeHTbI coAepKaHus
®U3MKA 1 EE POMb B MO3HAHMIN OKPYXXAIOLLErO MUPA
®usuka — Hayka 0 npupoge. ABneHus npupogbl. Pusnyeckne SABNEHNS:
1.1 MexaHU4eckue, TennoBble, SMEKTPUYECKME, MarHWTHble, CBETOBLIE,
3BYKOBblE
19 Ousnyeckne BennuMHbL VamepeHne usmdeckux BenuunH. Gusmdieckne
' npubopbl. MorpelwHoCTb naMepeHuit. MexayHapogHast cuctema eauHuL
EcTecTBEHHOHAyYHbIN METOA MO3HAHWS: HabmnogeHue, NOCTaHoBKa
1 1.3 Hay4YHOro BOMPOCA, BbIABWXEHWE MMNOTE3, AKCTIEPUMEHT MO MpoBepke
runotes, 06bsICHeHWe HabnogaeMoro SBneHNs
14 Onwcanne usniecknx SBNEHUIA C NOMOLLIO MOLEeNeN
MpakTuyeckue paboTbI:
ViamepeHue paccTosHui.
1 M3mepeHne obbEMa KMAKOCTM M TBEPLOrO Tena.
> OnpegeneHune pa3amepoB Marnbix Tef.
/3mepeHne TemnepaTypbl MpU MOMOLLM XKMAKOCTHOTO TEpMOMETpa M
JaTtuuka Temneparypbl
MEPBOHAYAIBHbIE CBEAEHWA O CTPOEHWM BELLECTBA
21 CTtpoeHve BeLlLeCTBa: aTtoMbl WM MOMEKynbl, WX pasmepbl. OnbiThl,
' [0Ka3blBalOLLME AUCKPETHOE CTPOEHNE BELLECTBA
99 [emkenne vactuy BewlectBa. CBA3b CKOPOCTW [BWXEHWUS YacTuL ¢
' Temnepatypoin. BpoyHoBCKoe ABuxeHIe, Anddy3us
2.3 B3anmopgencTame yacTuL, BeLecTBa;: NPUTSKEHUE U OTTanK1BaH1e
ArperaTHble COCTOSIHWSI BELLECTBA: CTPOEHWE ra30B, XWAKOCTENA M
2 24 TBEPAbIX (KpucTannmuyeckux) Ten. B3aumocesasb mexgy CBOACTBAMM
BELWIECTB B pa3HblX arperatHbiX COCTOSHUAX UM UX  aTOMHO-
MOMEKYNSPHbIM CTPOEHMEM
2.5 OcobeHHOCTH arperaTHbIX COCTOSHUIA BOAB!
lMpakTuyeckue paboTbi:
OueHka [OuameTpa atomMa METOZOM psifoB (C  MCMONb3OBaHWEM
2.6 choTorpadmit).
OnbITbl N0 HABMOAEHMIO TENMOBOTO PACLLMPEHWS Fa30B.
OnbITbl N0 OBHAPYKEHMIO LENCTBUS CUIT MONEKYTISIPHOrO MPUTSIKEHMS
ABWXEHWE V1 BSAUMOAEACTBWE TEN
3 3.1 MexaHuueckoe aBuxeH1e. PaBHOMEPHOE 1 HEPABHOMEPHOE [BUXEHME
3.9 CkopocTb. CpeaHsisi CKOpOCTb NpY HEPaBHOMEPHOM [BWXEHUN. PacuéT

NnyTU U BDEMEHN ABUMXEHNA




3.3

ABnexne UHepLMK. 3aKoH MHepLmMK. BaaumopeliicTaIe Ten Kak npuynHa
N3MEHEHIs! CKOPOCTM [IBXeHMS Ter. Macca kak Mepa UHepTHOCTM Tena

3.4

MnoTHocTb BewecTBa. CBsA3b MIOTHOCTM C KONMMYECTBOM  MOMekyn B
efvH1Le 0GbEMa BelLecTBa

3.5

Cuna kak XapakTepucTuka B3aMMOZeNCTBIA Ten

3.6

Cuna ynpyroct u 3akoH [yka. MamepeHne cunbl C MOMOLLbO
AvHaMomeTpa

3.7

fBneHne TAroTeHus M cuna Tsaxectw. Cuna TSXeCTU Ha Lpyrix
nnaHeTax. Bec Tena. HeBecomocTb

3.8

Cuna TPEHUA. TpeHme CKONMBbXEHNA U TpeHUe NoKoA. TpeHme B npupoae
N TEXHWKE

3.9

CnoxeHue cun, HanpasneHHbIX N0 OAHOM NPAMON. PaBHoenCTByoLLas
cun

3.10

MpakTuyeckue paboTbI:

OnpegeneHue ckopoCcTH paBHOMEPHOTO ABVMKEHUS (LLIApUKa B KULKOCTH,
MOZENN 3nekTpudeckoro asTomobuns u tak ganee). Onpepenexve
CpefHei CKOPOCTU CKOMbXeHus Gpycka WMnW Lwapuka Mo HaKIOHHOM
nnockocTu. OnpepeneHne nnoTHocTM TBEpAoro Tena. OnbiThl,
[OEMOHCTPUPYHOLLME 3aBUCUMOCTb PACTSHKEHNS (aedopmaLim) NpYKMHbI
OT NPUMOXEHHON CUMbl. OnbIThl, AEMOHCTPUPYIOLLME 3aBMCMMOCTb CUITbI
TPEHWS CKOMBXEHWS OT Beca Tena W XapakTepa COMpUKaCcatoLnXCs
MOBEPXHOCTENM

3.1

Ouanyeckie SIBNEHUs B NPUPOAE: MPUMEPbI OBKEHWUS C Pa3nnyHbIMM
CKOPOCTAIMM B KVBOW U HEXMBOM MPUPOAE, AEWCTBUE CWMbl TPEHWS B
MpYpOLe M TEXHNKE

3.12

TexHu4eckve YCTPocTBa;: AMHAMOMETP, MOALIMMHKA

[ABNEHVE TBEPbIX TEN, XXMAKOCTEW 1 FA30B

[aBnexve TBEpAOro Tena. Crnocobbl YMEHbLUEHWS W YBENMUYEHUS

4.1
JaBIeHus
4.2 [aBneHve rasa. 3aB1CUMOCTb AaBNEHNS ra3a ot 06bEMA, TeMNepaTypbl
43 lMepenaya fgaBneHns TBEPAbIMY TENAMM, XULKOCTAMI U rasamu. 3akoH
' Mackans. MHeBMaTUYeckue MaLlnHbl
3aBMCMMOCTb  [J@BNEHUS XUOKOCTW OT rnybuHbl. [napocTatuyeckui
44 napagokc. Coobujarowmecs cocyapl. [MapaBnuyeckme MexaHuaMbl
Atmoccpepa  3emmm u atMocepHoe  fdaBneHue.  [MpuymHbI
4.5 CYLLEeCTBOBaHNS BO3gywHon obonovkm 3emmu. Onbim Toppuuennu.
3aBMcMMOCTb aTMOCGEepHOro AABMEHNS OT BbICOTbI HaJ YPOBHEM MOPS
16 VamepeHue atmoctepHoro paeneHus. [pubopbl Ans M3MepeHus

aTMOCd)epHOFO [aBlieHnsa




47

[eiicTBME XMOKOCTM M rasa Ha MOrPYXEHHOE B HMX Teno.
BuiTankmBatowas (apxumenosa) cuna. 3akoH Apxumesa

48

lMnaBaHue Ten. BosayxonnaeaHue

49

MpakTnyeckne paboTsI:

VccnepoBaHne 3aBMCMMOCTW Beca Tena B Boge OT obbéma
NOrpYXEHHOM B XMAKOCTb YacTu Tena. Onpefenexune BoiTamnk1eatoLLen
Cunbl, AEUCTBYIOLIENA HA Teno, MOrpyxEHHoe B XuakocTb. [poepka
HEe3aBMCMMOCTW BbITanKuBatLLEen CuUnbl, AEUCTBYIOLLEN Ha TENo B
XMAKOCTH, OT Macchl Tena. OnbiTbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb
BbITANKMBAIOLLEN CUNbI, JENCTBYIOLLEN Ha TENO B XKUAKOCTM, OT 00bEMa
MOrPYKEHHOM B KMOKOCTb YacCTW Tena U OT MMOTHOCTM KUAKOCTW.
KoHCTpyupoBaHue apeomeTpa WKW KOHCTPYMpOBaHWE MNOAKA U
onpegenexue eé rpy3onogbLEMHOCTY

4.10

dusnyeckue SBneHNs B NPUPOAE: BIIUSHUE aTMOCEPHOTO AaBMEHNS Ha
KMBOW OpraHvam, nnasaHue pbid

4.11

TexHnyeckne yCTpoOiCTBa:  coobLiatOLLMecs  cocympl, YCTPOWCTBO
BOAONPOBOAA, rMApaBNMYeCKMA npecc, MaHomeTp, Gapomertp,
BbICOTOMEP, NOPLUHEBON HACcOC, apEOMETp

PABOTA, MOLUHOCTb, 3HEPINA

5.1 MexaHuueckas paboTa
5.2 MexaHu4eckas MOLLHOCTb
3 [MpocTble MexaHW3Mbl: pbivar, 6ok, HaknoHHas nnockocTb. [pasuno
> pPaBHOBECHS pblyara
54 [MpumeHeHMe NpaBuna paBHOBECUS pblvara k Brioky
«30n0TOE NpaBWnO» MexaHuku. KoadhduUMEeHT nonesHoro AencTBus
>3 MexaHu3MOB. [1poCTble MEXaHW3MbI B BbITy U TEXHMKe
5.6 lMoTeHUuansHas SHeprv Tena, NoaHATOro Hag 3eMnén
5.7 KuHeTnyeckas aHeprus
8 lMonHas MexaHuyeckas 3Heprusi. 3aKOH W3MEHEHWS U COXpaHeHws
> MeXaHN4eCKoi SHeprun
lMpakTuyeckue paboTbi:
OnpegeneHue paboTbl Cuibl TPEHWS NPY PABHOMEPHOM [BVKEHUM Tena
5.9 Mo ropuU3oHTarbHON NOBEPXHOCTW. MccrneoBaHue YCroBuin paBHOBECUS
pblyara. Wamepenue KML HaknoHHoi nnockocTtu. M3yyeHue 3akoHa
COXpaHEHUst MEXaHUYECKOI SHEPTUN
510 dusnyeckue sBMEHUs B NPUPOAE: pblyary B Tene Yesoseka
5 11 TexHu4eckue yCTpONCTBa: pblyar, MOABWKHBIA U HEMOABWKHbIA BrIoKK,

HaKJTOHHaA NJ10CKOCTb, MPOCTbIE MEXaHU3Mbl B 6bITy

8 KNnACC




plizn,qena Kop anemeHTa MpoBepsieMble 3neMeHTbI coAepKaHus
TENNOBBIE ABMNEHNA
OCHOBHbIE MOMOXEHUS1 MOMNEKYNAPHO-KMHETUYECKON TEOPUM CTPOEHMS!
6.1 BelecTBa. Macca u pasmepbl mMonekyn. OnbiTbl, NOATBEpXKOatOLMe
OCHOBHbI€E MONOXEHUS MOMEKYNSPHOKUHETUYECKON TEOPUK
62 Mogenn TBEPHOrO, XWAKOTO M ra3o0bpasHOro COCTOSHWIA BELLECTBaA.
' Kpucrannuuyeckue n amopdHble Tena
OB6bsicHeHMe CBOWCTB ra3oB, XMOKOCTEA W TBEPAbIX TEN Ha OCHOBe
03 NOMOXeHWI MONEeKYNAPHOKMHETUYECKOI TEOPUN
6.4 CmayuBaHue 1 kanunnspHole SBREHUS
6.5 TenroBoe paclumMpeHne 1 cxatue
66 Temnepartypa. CBsi3b TeMnepaTypbl CO CKOPOCTbH TEMMOBOrO ABVKEHMS!
' yactuy
6.7 BHyTpeHHas aHeprus. Cnocobbl W3MEHEHUS! BHYTPEHHEN SHepruu:
' Tennonepeaaya v copepLueHne paboTsl
6.8 Buabl Tennonepegayu: TenNoNpoOBOAHOCTb, KOHBEKLIMS, U3MyYeHe
6.9 Konunyectso TennoTel. YaensHas TENNOEMKOCTb BELLECTBA
6.10 TennoobmeH 1 TennoBoe paBHOBECHE. YpaBHEHWE TennoBoro banaHca
6 611 lnaBneHne n OTBEpOEBaHWE KPUCTAMMYECKUX BeLecTB. YAerbHas
' TennoTa nnaerneHus
MapoobpasoBaHne 1 koHoeHcauws. Wcnapenune. Kunenwe. YaenbHas
6.12 TennoTa napoobpa3oBaHus. 3aBMCMMOCTb TemnepaTypbl KUMEeHWs Ot
aTmMoctepHoro aaBnexns
6.13 BnaxHocTb Bo3ayxa
6.14 OHeprus Tonnuea. YaensHas Tennota cropaHns
6.5 MpuHumnbl paboTbl TennoBbix apurateneit KM tennosoro gsuratens.
' Tennosble gBuraTenu u 3awmTa okpyxaroLen cpessl
6.16 3aKOH COXpaHEeHs 1 NPeBpaLLEHNS SHEPTM B TEMIOBLIX NpoLEeccax
lMpakTuyeckue paboTbi:
OnbITbl N0 OBHAPYXEHMIO JENCTBUS CUI MONEKYTISIPHOrO MPUTSHKEHMS.
OnbITbl MO BbIpaLLMBaAHMIO KPUCTAOB NOBAPEHHOI COMNM MIK caxapa.
617 OnbITbl N0 HabMOAEHWIO TEMOBOMO PaCLUMPEHNS Fa30B, XMOKOCTEN U
' TBEPABIX TEN.
OnpegeneHve fgaBneHns Bosagyxa B 6annoHe wnpuua.
OnbITbl, LEMOHCTPUPYIOLLME 3aBMCMMOCTb [ABNEHUS BO3AyXa OT €ro
00bEMa 1 HarpeBaHWs UNK OXNAXAEHWS.




lMpoBepka r1MnoTe3bl IMHERHON 3aBUCMMOCTY AfMHbI CTONBYKA XMAKOCTH
B TEPMOMETPUYECKOI TpyOKe OT Temneparypbl.

HabntogeHne W3MeHeHUsi BHYTPEHHEM 3HEepruM Tena B pesynbrarte
Tennonepeaaym n paboTbl BHELLHUX Cn.

ViccnepoBaHue siBneHUst TeNnoobMeHa Npy CMeLUMBaHUK XOMOZHOM W
ropsyeit Bogp!.

OnpegeneHve konu4yectBa TEMMOTbI, MOMYYEHHOr0 BOAOW Mpw
TENNO0OMEHE C HarpeTbIM MeTanMYeCcKUM LUMMHAPOM.

OnpegeneHue yaenbHoi TENNOEMKOCTM BELLECTBA.

ViccneposaHue npoLiecca ucnapeHus.

OnpegeneHre 0THOCUTESBHOM BNAXHOCTY BO3ayXa.

Onpe,qeneHme y,qeanoﬁ Tennotbl NNaBneHna nbaa.

Ousnvyeckne SBRNeHNs B npupoge: noBEPXHOCTHOE HaTAXeHue WU

KanunnspHble ABNEHWA B npupode, Kpuctannbel B npupoae, uanyvyeHne

0.18 CornHua, 3amep3aHne BOJOEMOB, MOpCkie Bpuabl; 0bpasoBaHue pochl,
TyMaHa, UHes, CHera.
TexHuyeckne YCTPOMCTBA: KanWUMMsipbl, MNPUMEPbl  MCMONb30BaHMS
619 KPUCTaIoB, XUOKOCTHbIA TEPMOMETP, AaT4YMK TeMnepaTypbl, TepMoc,
' cucTema OTOMMEHUS [OOMOB, [UIPOMETPbI, MCUXPOMETP, napoBas
TypbuHa, ABUraTenb BHYTPEHHETO CropaHis.
ONEKTPUYECKUE N MATHWTHbBIE ABJIEHUA
7.1 OnekTpuaauws Ten. [1sa poaa anekTpuyeckux 3apsiaoB
Bsanmopeincteue 3apspkeHHbIX Ten. 3akoH KynoHa (3aBMCMMOCTb CHMbl
7.2 B3aMMOENCTBUS 3aPSHKEHHBIX TEM OT BEMMYMHbI 3apsSa0B W PacCTOsHWS
Mexay Tenamm)
73 OnekTpuyeckoe none. HanpsxEHHOCTb anekTpuyeckoro nons. lMpuHumn
' CYNepno3nLyn ANEKTPUYECKMX NONEN (Ha KAYECTBEHHOM YPOBHE)
Hocutenu anekTpudeckux 3apspoB. ONEMEHTApHbIA  3NeKTPUYECKMIA
4 3apsg. CtpoeHue atoma. [TpOBOLHWKMA 1 AUSNEKTPUKA
7.5 3aKOH COXpaHEeHs ANEKTPUYECKoro 3apsaa
OneKTpUYeCKMin TOK. YCMOBWA CyLLECTBOBAHMS 3NEKTPUYECKOTO TOKa.
re VICTOYHMKM NOCTOSIHHOTO TOKA
77 [leiicTBMSA 3nekTpU4eckoro Toka (TEMNoBOe, XMMUYECKOE, MAarHUTHOE).
' OMNEKTPUYECKMIA TOK B XKWMAKOCTSIX M rasax
7.8 OnekTpuyeckas Lenb. Cuna Toka. QneKTpuYeckoe HanpsxeHne
7.9 ConpoTuBneHne NPoOBOAHMKA. YAENbHOE CONPOTUBIEHNE BELLECTBA
7.10 3akoH Oma ans yyacTka Lenu
7.1 lNocnenoBaTenbHOe 1 NapannensHoe CoeanHEHE NPOBOAHIKOB




7.12

PaboTa 1 MOLLHOCTb aMneKTpudeckoro Toka. 3akoH Ixoyns — NeHua

aﬂeKTpVNeCKVIe Luenn n n0Tpe6|/|Ten|/| 3]'IeKTpI/NeCKOI7I 3Heprum B 6bITy.

7.13
KopoTkoe 3amblikaHue
7.14 [MocTosIHHbIE MarHUThI. B3anmogencTame NoCTosHHbIX MarHUTOB
715 MarHuTHoe none. MarHUTHOE none 3eMnu 1 ero 3HaveHue AN KU3HW Ha
' 3emne
71 OnbiT OpcTefa. MarHuTHOE none anekTpuyeckoro Toka. [pumeHeHue
10 3NEKTPOMArHUTOB B TEXHIKE
[leicTBre MarHUTHOrO NOMS Ha MPOBOAHWK C TOKOM. QMeKTpofBuraTenb
717 NOCTOSIHHOTO TOKa. MCnonb3oBaHMe SnekTpoaBuraTenen B TEXHUYECKNX
YCTPOWCTBAX M Ha TpaHcnopTe
718 OnbiTel ®apages. fABneHWe 3NeKTPOMarHUTHOM WHAyKuuW. [pasuno
' Nexua
1 OnektporeHepatop. Cnocobbl MOMyYeHUss 3MnEeKTPUYECKON  SHEepruu.
19 ONeKTPOCTaHLMM Ha BO30BHOBNSIEMbIX UCTOYHMKAX SHEPrum
MpakTuyeckue paboTbI:
OnbiTel MO HabMIOOEHWIO  3MeKTpU3auMM Ten  WHOYKUMen u  npu
COMPUKOCHOBEHMM.
ViccnepoBaHne [ENCTBUS SMEKTPUYECKOrO MOMS Ha MPOBOOHUKA 1
[OW3NEKTPUKN.
C6opka 1 npoBepka paboTbl 3NEKTPUYECKO LIENM NOCTOSHHOTO TOKa.
ViamepeHue v perynnpoBaHue curbl Toka.
Vi3mepeHvie 1 perynnpoBaHue HanpskeHus.
ViccnepoBaHue 3aBMCMMOCTW CWMbl TOKa, WAYLIEro Yepe3 pesuctop, oT
COMPOTMBNEHNS PE3NCTOPA W HANPSHKEHWS Ha PE3UCTOpE.
OnbIThl, AEMOHCTpUpYLoLLpe 3aBMCUMOCTb ANEKTPUYECKOro
790 COMPOTUBNEHNS! MPOBOAHWKA OT €r0 AMMHbI, MIOLaaM MOMNepevHoro

CEYeHus 1 matepuana.
lMpoBepka npaBurna CMOXEHUS HaMpSHKEHWA MpU MOCneLoBaTENbHOM
CcoeavHeHNM OByX pe3ucTopos. [1poBepka npaBuna Ans curbl Toka Mpu
napannenbHoMm coeauHeHun pesuctopoB. OnpegeneHue  paboTbl
SMEKTPUYECKOr0  TOKa, uaylwero 4epe3 pesuctop. Onpegenenve
MOLLHOCTM  3MIEKTPUYECKOrO  TOKA, BbIAENSEMON Ha  PE3MCTOpe.
ViccnepoBaHue 3aBUCMMOCTW CUMbl TOKA, WAYLIEro Yepes Nammnoyky, oT
HanpsbkeHns Ha Heit. Onpenenenve KM Harpeeatens. MccnenoBanue
MarHMTHOrO  B3aMMOZENCTBMSI  MOCTOSHHBIX — MarHuToB.  M3yyeHue
MarHUTHOrO MOMS MOCTOSHHbIX MarHUTOB Npu WX OObEeAUHEHUM W
pasfeneHun. MccregoBaHue [OENCTBUS  BMIEKTPUYECKOTO ToKa  Ha

MarHuTHyt0 CTPENKY. OnbIThI, AEMOHCTPUPYKOLLME 3aBUCMMOCTb CUNbl




B3aUMOLENCTBUS KaTYLLKM C TOKOM W MarHuTa OT CWMbl TOKa U
HanpaBneHus Toka B KaTyLuke. V3yyeHue feACTBUS MarHUTHOMO Nons Ha
NPOBOAHMK C  TokoM. KoHCTpywpoBaHue W wn3yyeHne pabotbl
anektpoasuratens. Wamepenue KI[ anektpogsuraTencHON YCTaHOBKY.
OnbITbl N0 WUCCNEAOBAHMIO SBMEHUS  SNEKTPOMArHUTHOM  UHAYKLMN:

“ccnenoBaHue U3MEHEHNIA 3HAYEHMUS U HanpaeneHna NHAYKLMOHHOIo TOKa

7.21

dusndeckue sBneHUs B npupoae: anekTpuyeckne ABneHua B aTMOC(*)epe,
ONEKTPUYECTBO XMUBbIX OPraHM3MoB, MarHWUTHOE none 3emnu, npeﬁ(b

NONKCOB, PONlb MarHUTHOIO NONA ANA XWU3HU Ha 3emne, nonapHoe cnsHue

1.22

TexHU4eckne YCTPOICTBa:  3rEKTPOCKOM, amnepMeTp,  BONbTMETP,
PEOCTaT, CYETYMK SMEKTPUYECKON SHEPTM, 3NEKTPOOCBETUTENbHbIE
MpnGOpbI, HarpeBaTeNbHbIE ANEKTPONPUGOpLI (NPUMePbI), ANEKTpUYECKIE
MpefoXpaHNTeNM, SNEKTPOMArHUT, 3NeKTPOLBUraTeNb NOCTOSHHOMO TOKa,

reHepaTop MOCTOSIHHOTO Toka

9 KNACC
Kon
vasgena Kog anemenTa lMpoBepsiemble aNEMEHTbI CogepKaHus
MEXAHUYECKME ABNEHNA
8.1 MexaHuueckoe apuxeHve. MatepuansHas Touka. Cuctema otcuéra
8.2 OTHOCUTENBHOCTb MEXAHUYECKOTO ABMKEHNS
8.3 PaBHoMepHOE NpSMONMHENHOE ABWXEHME
8.4 HepaBHOMepHOe npsMonuHeinHoe asuxeHne. CpeaHas U MrHOBEHHas
' CKOPOCTb Tena Npu HepaBHOMEPHOM [BIDKEHUN
8.5 YckopeHue. PaBHOYCKOPEHHOE NPSIMOSNIMHENHOE ABUKEHNE
8.6 CsobopHoe napeHue. OnbiTbl [anunes
PaBHoMepHOE [BWXEHWe no OKpyxHoCTW. [lepwop u  yactoTa
8 8.7 obpalyeHus. JivHelHas v yrnosas ckopocTu. LleHTpocTpemuTensHoe
yCKOpEHe
8.8 [MepBbIii 3aKOH HbloTOHa
8.9 BTopoit 3akoH HbtoToHa
8.10 TpeTuit 3aKkoH HbtoTOHa
8.11 [MpuHLMA cynepnosvummn cun
8.12 Cwuna ynpyrocTu. 3akoH N'yka
Cwna TpeHus: cuna TPEHUS! CKONbXEHWS, curna TPEHUS MOKOS, apyrve
8.13 BUObI TPEHNS
814 Cuna TSKeCTM 1 3aKOH BCEMMUPHOTO TATOTEHMS. YCKOpeHue cBobOaHOro

nageHunsa




[lBxeHne nnaHet BOKpyr COJ'IHLLa. I'IepBaﬂ KOCMMn4yeckass CKOpPOCTb.

8.15 HeBecoMocTb 1 neperpysku
8.16 PaBHoBecve MaTepuanbHol ToukM. AGCOMIOTHO TBEPAOE TENO
17 PaBHoBecve TBEpAOro Tena ¢ 3aKPennéHHoON ocblo BpalleHns. MomeHT

5 cunbl. LieHTp TskecTm

8.18 Wmnyrsc Tena. MsmeHeHne umnynsca. MMnynbce cunbl

8.19 3aKoH coxpaHeHus umnyrsca

8.20 PeaKkTnBHOe ABUKEHMe

8.21 MexaHuueckast paboTta M MOLLHOCTb

8.22 PaboTa cun TskecTy, ynpyroctu, TpeHnsi. CBasb aHeprim u paboTbl

8.23 lMoTeHUmansHas aHeprus Tena, NOAHATOrO Haf NOBEPXHOCTHIO 3emnu

8.24 lMoTeHUmansHas aHeprus CxaTon NpyxXuHb

8.25 KuHeTuyeckas aHeprus. Teopema o KUHETUYECKON SHeprum

8.26 3aKOH COXpaHEHUs1 MEXaHNYECKOI SHeprim
lMpakTuyeckue paboTbl:
Onpegenenne cpegHen CKOPOCTM CKOMbXeHUst Bpycka Win ABKEHUS
LuapuKka No HakMoHHOM nnockocTu. OnpeaeneHne yCKopeHus Tena npu
PaBHOYCKOPEHHOM ABVXXEHWUW MO HAKIOHHON NMOCKOCTH.
ViccnepoBaHue 3aBUCMMOCTY MYTW OT BPEMEHW NP PABHOYCKOPEHHOM
OBWXKEHWUM B3 Ha4anbHON CKOPOCTM.
lMpoBepka MNOTE3bI: €CIM MPWU  PABHOYCKOPEHHOM [OBMKEHUM 6e3

8.9 Ha4anbHOW CKOPOCTW MyTU OTHOCATCA Kak psg HEYETHbIX uucen, TO

21 COOTBETCTBYIOLLME NPOMEXYTKN BPEMEHN OAMHAKOBbI.

ViccnepoBaHue 3aBMCMMOCTU CWSbl TPEHWS CKOMBXKEHUSt OT  Cufbl
HopMmanbHoro fgaeneHus. OnpegeneHne  Ko3(GUUMEHTA  TPEHUs
ckonbxeHus.  OnpepeneHne XECTKOCTU npyxuHbl. Onpegenexne
paboTbl Curbl TPEHWst NpU PaBHOMEPHOM [ABWKEHWM Tena no
rOpM30HTanbHOM nosepxHocTh. OnpegeneHune paboTbl Cuibl YIpyrocTu
npu NogbEMe rpy3a C UCMONb30BAHNEM HEMOABWKHOMO 1 MOABXKHOMO
BrokoB
dusnyeckne SBNEHWS B NPUPOLE: MPUNMBLI U OTMMBbI, ABWXEHWE

8.28 nnaHeT CONMHEYHOM CUCTEMbl, PEaKTUBHOE [BWXEHWE  XMBbIX
OpraH13moB

8.9 TexHuyeckne  yCTPOWCTBA:  CMMOOMETP,  AATYMKM  MOMOXKEHWS,

PACCTOSIHUS W YCKOPEHMS, PaKeTbI

MEXAHWYECKWE KONEBAHWA W BOJHbI

9.1

KonebatenbHoe apukeHne. OCHOBHbIE XapaKTepUCTUKM KonebaHuin:
nepwop, YactoTa, aMmnauTyaa

9.2

MaTemaTnyeckuit U NPYXUHHBIA MasTHUKW. [peBpallieHre aHeprm npu
konebaTensHOM [BUKEHUN




9.3 3aTtyxatowe konebaHusi. BoiHyxaeHHble konebaHus. Pe3oHaHc
MexaHuueckue BonHbl. CBOICTBa MeXaHW4eckux BOSH. MpogonbHble 1
94 nonepeyHble BOMHbI. [nMHa BOMHbI U CKOPOCTb €€ PacrpoCTpaHeHus.
MexaHu4eckune BOMHbI B TBEPLOM TeNe, CeNCMUYECKIE BOMHbI
9.5 3ByK. 'pOMKOCTL U BbIcOTa 3ByKa. OTpaxeHue 3Byka
9.6 WHbpa3ssyk 1 ynbTpassyk
MpakTnyeckne paboTsI:
OnpepeneHne 4actoTbl W nepuoga KonebaHuii MaTemaTiyeckoro
MasiTHUKa.
Onpepenexue 4acToTsl U Neproga konebaHuil NPYXKMHHOTO MasTHUKA
ViccnepoBaHue 3aBucuMMOCTM mepuoga konebaHWin NOABELUEHHOMO K
o7 HUTU Tpy3a OT ANWHbI HWUTW. MccrnegoBaHWe 3aBMCMMOCTW Nepuopa
konebaHWi MPYXMHHOTO MasTHUKA OT Maccel rpysa. [lpoBepka
He3aBMCMMOCTM nepuoga konebaHui rpysa, NOABELEHHOTO K HUATK, OT
Macchl rpysa v xECTKOCTU NPYKuHbI. iamepeHne yckopeHus csobogHoro
napeHus
Ousnyeckne sBMNEHUS B MPUPOAE: BOCTIPUSITUE 3BYKOB JKMBOTHBIMMU,
%8 3eMIETPSICEHNE, CECMUYECKIE BOTTHBI, LyHAMK, 3X0
0.9 TexHnyeckne YCTPONCTBA: 9X0NIOT, UCMOMNb30BaHWE YnbTpassyka B ObITy
' Y TeXHUKe
ONEKTPOMATHWATHOE MOJE U ANEKTPOMAIMHUTHBIE BOJHbI
104 ONEKTPOMarHUTHOE mosie.  OMeKTpoMarHuTHele  BOMHbL.  CBOWMCTBA
' 3MEKTPOMArHUTHbIX BOSTH
10.2 LLikana anekTpoMarHUTHbIX BOJSTH
103 OnekTpomarHuTHas npupoga cBeta. CkopocTb cBeTa. BonHosble
' CBOVCTBA CBETA
10 MpaKTUyeckue paBoTbi:
10.4 V3yyeHne CBOWCTB 3MEKTPOMArHUTHbIX BOMH C MOMOLLb0 MOBMILHOMO
TenegoHa
105 dusnyeckue ABneHus B npupoge: bronornyeckoe 4encTame BUGUMOTO,
' YNbTPaUONeTOBOro 1 PEHTTEHOBCKOTO N3MyYeHui
105 TexHuyeckue YCTPOWCTBA: WCMOMb30BAHME 3NEKTPOMArHUTHbIX BOJTH
' [Nsi COTOBOW CBSI3M
CBETOBbLIE ABNEHNA
111 NyyeBas mogens caeTa. VICTOUHMKM CBETA
1.2 [MpsiMONMHENHOE pacnpocTpaHeHUe CBeTa
" 1.3 OtpaxeHue caera. Mnockoe 3epkaro. 3akoH OTpaXeHs cBeTa
14 lMpenomnexve cBeTa. 3akoH NpenomneHns caeTa. MonHoe BHYTpeHHee
' OTpaxeHwue cBeTa
11.5 Nunsa. Xop nyyei B IuH3e




11.6

OnTuyeckas cuctema doToannapara, MUKpOCKona 1 Teneckorna

1.7

['na3 Kak onTuyeckas cuctema. 5ﬂM30pyKOCTb 1 0anbHO30PKOCTb

11.8

PasnoxeHne Genoro ceeta B crektp. OnbiTbl HbtoToHa. CroxeHue
cnekTparbHbIX LBeToB. ucnepcus ceeTa

11.9

MpakTuyeckue paboTbl:

WccnenoBaHve 3aBMCMMOCTM yra OTpaXeHWst CBETOBOTO fyya OT yrna
nageHus.

N3y4yeHne xapaktepucTuk u3obpaxeHns npeameTa B NOCKOM 3epKane.
WccnenosaHue 3aBACMMOCTW yrma MpenoMIeHUst CBETOBOO nyya oT
yrna nageHnst Ha rpaHuLe «BO3LYX — CTEKIION.

MonyyeHune 1300paxeHuin C NOMOLLbI0 COBMPAIOLLEN NIMH3bI.
OnpegeneHne  (POKYCHOrO  PacCTOSHUS M OMTUYECKOW  Curbl
cobuparoLLen NMH3bI.

OnbITbl NO pa3noxeHuto 6enoro ceeTa B CNEKTP.

OnbITbl NO BOCMPUSTMIO LiBETA NPEAMETOB NPX MX HabnogeHun yepes
LiBeTOBbIE (PUNLTPHI

11.10

dunsnyeckme sBneHus B npupoae: 3atmeHus ConHua u JlyHel, LiBeTa Ten,
onTuyeckue siBneHus B atmocdepe (UuBet Heba, pedpakuns, pagyra,
MUpax)

1.1

TexHnyeckne yCTpoWCTBa;: 04KM, nepuckon, doToannapat, onTuYeckue
CBETOBOLbI

12

KBAHTOBBIE ABNEHWA

12.1

OnbiTbl Pesepdhopaa v nnaHeTapHas Mogenb atoma. Mogens atoma
bopa

12.2

Wcnyckanne u nornowjeHne ceeta atoMoM. KBaHTbl. JlMHemuatbie
CMeKTpbl

12.3

PagnoakTtusHocTb. Anbgha, 6eTa- 1 raMma-n3ny4yeHus

12.4

CrtpoeHue aTtomHoro sigpa. HyknoHHass mogenb aToMHOro sigpa.
W3oTonbl

12.5

PaavoakTviBHble npeBpalLeHus. Meprog nonypacnaza aToMHbIX SAep

12.6

flnepHble peakuMu. 3aKOHbl COXPaHEHWUs 3apsa0BOrO W MacCoBOMO
yucen

12.7

OHeprysi CBSI3W aTOMHbIX Aep. CBSA3b MacChl U SHEPTUN

12.8

Peakuuu cuHTe3a v genenus sgep. icTouHnki sHepruv ConHua v 38834

12.9

fAnepHas aHepreTuka. [leicTBIUE PagMOaKTUBHBIX U3MYYEHUI HA XMBbIE
OpraHWambl

12.10

lMpakTuyeckue paboTbi:

HabntofieHe CNOLHBIX U NMHEAYATbIX CMIEKTPOB U3MYYEHMS.
AccnenoBaHue TpeKoB: U3MepPEHWUE SHEPTUW YacTuMLbl MO TOPMO3HOMY
nyTv (no doTorpadpmsm).




/3mepeHne pagnoakTuBHOro oHa

dusndeckue SBneHns B npupone: €CTEeCTBEHHbIN paﬂMoaKTMBHbII?I CbOH,
12.11 KOCMUYECKME Ny4u, pagnoakTMBHOE N3ny4yeHne NpupoaHbIX MUHEPArlOB,
feicTemne PaanoaKTUBHbIX VI3J'Iy‘-IeHI/II7I Ha OpraHu3M 4enoseka

1212 TexHMyeckMe yCTPOCTBA: CMEKTPOCKOM, MHANBUAYambHbIA [O3UMETP,
' kamepa BurnbcoHa

MPOBEPSEMbIE HA Or3 MO ®WU3UKE TPEEOBAHUA K PE3YNbTATAM OCBOEHWA OCHOBHOW
OBPA30BATENBLHON NPOrPAMMbI OCHOBHOI'O OBLUErO OBPA30BAHUSA

Kon
NpOoBEPSIEMOr0
Tpe6oBaHus

MpoBepsieMble TpeboBaHWA K NpeAMeTHbIM pe3ynbTaTaM 0a3oBOr0 YPOBHS OCBOEHMS
OCHOBHOW 00pa3oBaTeNbHON NporpaMMbl OCHOBHOTO o6Lero o6pasoBaHus Ha ocHoBe ®I'OC

lMoHMMaHWe ponu U3nKW B Hay4HOW KapTUHE MUPa; CHOPMUPOBAHHOCTL Ba30BbLIX NPEACTABNEHMIA O
3aKOHOMEPHOW CBA3W W NO3HABAEMOCTU SBMEHMI MPUPOAbl, O POMM 3KCMEPUMEHTa B u3uke, O
cucTeMoobpasyioLLern ponu (U3KMKW B PasBUTUM €CTECTBEHHBIX HayK, TEXHWKM U TexHororui, ob
9BOITIOLMM (PUNYECKIX 3HAHWI 1 UX POIU B LIENOCTHON eCTECTBEHHOHAYYHON KapTUHE MUPa, O BKNade
POCCUIACKMX U 3apyBeXHBIX Y4EHbIX-PU3NKOB B Pa3BUTUE HayKW, 06BACHEHWE NPOLIECCOB OKPYXKatoLLEero
MUpa, PasBUTUE TEXHUKW W TEXHOMOTUIA

3HaHus 0 BMAAxX Matepum (BELLECTBO W MOfe), O ABMKEHUN Kak Cnocobe CyLlecTBOBaHWS MaTepum, 06
ATOMHO-MOSIEKYNIAPHO TEOPUM CTPOEHMSI BELLECTBA, O (DMU3MYECKON CYLLHOCTM SIBMEHWMIA NpuUpoabl
(MexaHWJecknX, TEMMOBbIX, SMEKTPOMArHUTHBIX W KBAHTOBbIX); YMEHWE pasnuyaTb SIBMEHWUs Mo
OMMCaHMWIO UX XapaKTEPHbIX CBOWCTB M HA OCHOBE OMbITOB, AEMOHCTPUPYIOLUMX AAHHOE (hU3MYECKOE
SIBMEHME; YMEHWE pacno3HaBaTb NPOSIBNEHIE U3YYEHHBIX (IN3MYECKNX SBNEHUIA B OKPYKAOLLEM MUPE,
BbIENSN UX CYLLECTBEHHbIE CBOMCTBA (MPU3HAKM)

BriageHue ocHoBamM MOHSTUIMHOTO annapata W CUMBOMYECKOrO A3blka (DU3MKW 1 UCTIONb30BAHME WX
Ans pelleHnsi y4eOHbIX 3aday; yMeHue XapaKTepusoBaTb CBOWCTBA Terl, (hu3nyeckue SBReHUs W
MPOLECChI, UCTIONb3Ys (hyHAAMEHTAMbHbIE Y IMIMPUYECKME 3aKOHbI

YMeHWe onucbiBaTb W3ydeHHble CBOWCTBA Ten W (PU3MYECKUE ABMNEHUs, UCMOMb3ysa (usndeckue
BENUYUHbI

BnapgeHve ocHoBamMu METO0B HAY4HOTO MO3HaHMs ¢ Y4ETOM cobnioaeHns npasun BesonacHoro Tpyaa:
HabntoaeHne U3NYECKNX SBMEHWIA;

YMEHWEe CaMOCTOSTENbHO  coBMpaTh  3KCTIepUMEHTanbHylD YCTAHOBKY M3  AaHHOro  Habopa
06opyaoBaHmMs MO MHCTPYKLMM, OMMCIBATb XOZ OMbITa W 3annCbIBaTb €ro pesynbTarsl, PopMynpoBaTth
BbIBOAbI;

NPOBEAEHNE MPSAMbIX W KOCBEHHbIX W3MEPEHUA (DU3NYECKUX BEMUYMH: YMEHME MNaHMpoBaTh
N3MEpPEHMS, CaMOCTOATENbHO COBMPaTh 3KCMIEPUMEHTANBHYIO YCTaHOBKY MO MHCTPYKLMW, BbIMMCASTH
3HaYeHNe BEMUYMHbI N aHANM3MPOBaTb MONyYEHHbIE pe3ymnbTaTbl C YYETOM 334aHHON MOTPELIHOCTY
pesynbTaToB M3MEPEHNI;

MPOBEEHNE HECINOXHBbIX SKCMEPUMEHTAamNbHbIX  WCCMEeAOBaHWA;  CaMOCTOSTENbHO — cobupaTth
9KCMEPUMEHTaNbHYI0 YCTAHOBKY W MPOBOAMTL WCCMEdOBaHME MO MHCTPYKUMM, MPEACTaBnsTb




nony4eHHble 3aBUCMMOCTU d)l/l3l/|quKI/IX BEJTMYNH B BUOE Ta6ﬂMLl| n Fpad)VIKOB, Y4UTbIBATb NOrpeLlHOCTH,
[enatb BbIBOAbI NO pe3dynbTataM UccnegoBaHnA

MoHUMaHWe XapakTepHbIX CBOIMCTB (h13MYECKUX Moaenelt (MaTepuanbHas Touka, abcomnioTHO TBEpaoe
TENo, MOAENM CTPOEHUS! ra30B, KWUAKOCTEN 1 TBEPABIX TEN, NNaHeTapHas MoAenb aToma, HYKNOHHas
MofieMNb aTOMHOrO AApa) U YMeHe NPUMEHSITb UX Ans 0GbACHEHMS (DU3MYECKUX NPOLIECCOB

YmeHve 00bsCHSATb (*)I/ISI/ILIGCKI/IG npoueccobl u CBOMCTBA Ten, B TOM YUCNE W B KOHTEKCTE cmyauw?l
NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTK, BbIABNATb NPUYUHHO-CNEACTBEHHbIE CBA3U U
CTPOUTb 00bsICHEHME C OI'IOpOI7I Ha N3y4eHHble CBOMCTBA (*)M3W-IGCKMX SIBNEHNN, CbM3VILIeCKI/16 3aKOHbI,
3aKOHOMEPHOCTU U MoAaenun

YMeHWe pellatb pacuéTHble 3agayn (Ha 6ase 2 — 3 ypaBHeHWN), UCNONb3ys 3aKOHbI U POPMYTbl,
CBA3bIBAKOLLME PU3NYECKME BENNYMHBI, B YACTHOCTM, 3an1chiBaTh KpaTkoe YCroBUe 3aa4u, BbISBNATL
HeOCTaloLLME JaHHble, BbIOUPaTh 3aKOHbI M hopMyIbl, HE0BXOAMMbIE NS e peLUeHIs, UCONb30BaTh
CNpaBOYHble faHHble, NPOBOAUTL PAcYéTbl U OLEHMBATL PEAnuUCTUYHOCTL MOMYYEHHOro 3HaYeHUs
(hU3NYECKON BENUYMHDBI; YMEHME OnpeaensTb PasMepHOCTb (OU3NYECKON BEMMYMHBI, NOIYYEHHON Npu
peLueHnn 3agaun

YMeHWe XapakTepu3oBaTb NPUHLMMbI OEACTBUSI TEXHUYECKUX YCTPOWCTB, B TOM uucrne ObIToBbIX
NpuBopoB, U NPOMbILLIIEHHBIX TEXHOMNOMMYECKX MPOLECCOB MO X OMUCAHWIO, UCMONb3YA 3HAHWS O
CBOMCTBAX PM3NYECKUX SABNEHMI 1 HEOOXOAMMBIE (DU3NYECKIE 3aKOHOMEPHOCTH

10

YMeHue Mcnonb30BaTh 3HaHUA O (IU3NYECKUX SBMEHUSX B MOBCEAHEBHON XU3HW Ans obecneveHus
BesonacHocTy npu obpalLeHnm ¢ ObITOBLIMK MPUOOPAMM U TEXHUYECKUMU YCTPONCTBAMM, COXPaHEHMS
300pOBbA U COBMIOAEHNST HOPM 3KOMOrUYECKOrO MOBEAEHMS B OKPYXaloLel cpede; MoHUMaHue
HeoOX0aMMOCTM  MPUMEHEHWUSt  LOCTWKEHWA  (OM3MKM W TEXHOMOrMA AN paLuOHarbHOro
MpUPOLONONb30BaHMS

11

OnbIT noucka, npeobpasoBaHWs M NPeACTaBneHnst MHAOPMauMM U3NYECKOro COAEpKaHWs C
UCMONMb30BAHMEM  MH(DOPMALMOHHO-KOMMYHWUKATUBHBIX  TEXHOMOTUA;  YMEHWEe  OLEeHMBaTb
[OCTOBEPHOCTb MOMYYEHHON WMH(OPMALMM Ha OCHOBE MMEIOLMXCS 3HaHWA 1 AOMONHUTENbBHbIX
WCTOYHMKOB; YMEHMEe WCNONb30BaTb NPW BbIMOMHEHMM Y4ebHbIX 3afaHuil  HayYHO-NOMYNSPHYIO
nuTepaTypy h13MYECKOro COAEPKaHIS, CPaBOYHbIE MaTEpManbl, Pecypchbl CeTi IHTEPHET; BNafeHue
6a30BbIMM HaBblkaMi Npeobpa3oBaHnst MHGOPMAaLIMK 13 OOHOI 3HAKOBOW CUCTEMBI B APYIYH0; yMeHue
co3aaBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOBLLIEHMS HA OCHOBE MHAOPMALN U3 HECKOMbBKNX
NCTOYHWKOB

NEPEYEHDb ANEMEHTOB COEPXXAHWUA, NPOBEPAEMbIX HA O3 MO ®U3NKE

Kon MpoBepsieMblii 3neMeHT coaepXaHms
1 MEXAHWYECKWE ABNEHWA
1.1 MexaHuueckoe gpuxeHne. MatepuancHasi Touka. Cuctema otcuéta. OTHOCUTENBHOCTb ABUKEHUS]
PaBHOMepHOE 1 HepaBHOMepHOe AwkeHune. CpeaHss ckopocTb. Popmyna Ans BbIMMCTIEHUS CPEAHEN
12 ckopocTu: v = St
13 PaBHOMEpHOE NpsSIMONMHENHOE ABWXEHWe. 3aBUCUMOCTb KOOPAMHATHI Tena OT BPEMEHW B Cryvae
' PABHOMEPHOIO MPAMOSMHENHOIO ABMKEHNS:




x(1)=x,+vt
rpa(bVIKVI 3aBMCUMOCTM OT BpPEeMeHW LOnA NPOeKuMn CKOPOCTK, NPOEKUUn nepemMmelleHunsa, nyTu,

KOOpAnHaThl Npyu paBHOMEPHOM I'IpFlMOJ'II/IHeI7IHOM OBWKEHUKN

14

3aBucMMocTb KOOpAMHaThI Tena OT BpeMeHW B Cly4yae paBHOYCKOPEHHOro I'Ip;lMOJ'IMHeIZHOFO [BWXEHUA:

Sy =vg, =+ =

b2 "Ea

GopMynbl AN MPOEKUMM NEPeMELLEHUs, NPOEKUMM CKOPOCTU UM NPOEKUMM YCKOPEHUS npu
PaBHOYCKOPEHHOM NMPSAMONMHENHOM [BVXKEHUM:

2
s, )=y, -t+a, R

U.\'('f) =Upx T4, L,

a. (f)=canst,

5] 9

22,
v, =2a.s

Ly 9y

X
lpacpukn 3aBUCUMOCTM OT BPEMEHW [N MPOEKUMM YCKOPEHWsl, MPOEKUWM CKOPOCTM, MpOEKLyM

nepeMeLLeHIs, KOOPAMHATLI MPY PABHOYCKOPEHHOM NPSMONMHEAHOM [BIKEHNM

1.5

CeobogHoe nageHue. Gopmynbl, onucbiBatoLme CBOOOAHOE NafeHue Tena no BepTuKan (ABWKeHne
Tena BHW3 MM BBEPX OTHOCUTENBHO MOBEPXHOCTM 3emnu). [padmki 3aBUCHMOCTM OT BPEMEHM ANs
NPOEKLMN YCKOPEHMS, NMPOEKLIN CKOPOCTW M KOOPAMHATHI NPW CBOBOAHOM NajeHni Tena no BepTuKany

1.6

CkopocTb paBHOMEPHOrO ABVKEHMS TENa Mo OKPYKHOCTU. HanpaBneHue ckopocTy.
dopmyna Ans BbIMMCNEHUS CKOPOCTM YEPE3 paanyc OKPYXHOCTYW 1 nepuos obpaLLeHus:;
U= 2MR
T

LleHTpocTpemuTenbHOE yekopeHne. HanpaBneHne LieHTPOCTPEMUTENBHOMO YckopeHus. dopmyna Ans

BbIMUCINEHUA YCKOPEHUA:

2

dopmyria, CBA3bIBAlOLLAsA NEPUOA W 4aCTOTy 00palLLeHNs:;

volL
T

1.7

Macca. MnoTHocTb Bellectsa. dopmyna Ans BblYACIEHNS NNOTHOCTY:

V

_om

1.8

Cuna - BekTOpHas duandeckas BenuumHa. CrioxeHue cun

1.9

fABnexne uHepuuw. MNepsbii 3akoH HbloToHa

1.10

BTopoit 3akoH HbtoToHa:

F=m-a




COHaI'IpaBﬂeHHOCTb BEKTOPa YCKOpPEHNA Tena 1 BeKTopa Culbl, ﬂeﬁCTBy}OLLleﬁ Ha Teno

Bsaumopeiictaue Ten. TpeTuid 3akoH HbtoToHa:

1.1 _ -
Fy 4 =-F_;
TpeHue Nokos M TpeHUe ckomnbxeHus. opmyna Ans BbIYMCNIEHUS MOAYNS CUIbl TPEHUS CKOMbXEHUS:
1.12
F_=u-N
p- M
JetopmaLus Tena. Ynpyrue u Heynpyre gedopmatiumn. 3akoH ynpyroit gedopmauiim (3akoH Iyka):
1.13
F=k-Al
BcemupHoe TAroTeHne. 3akoH BCEMUPHOTO TArOTEHMS:
My -5
F=G-—L1_2
1.14 R
Cuna TshxecTn. YckopeHue cBob60AHOMO nageHus.
dopmyna Ans BbIYMCNEHUS CUMbl THXKECTM BONM3KM noBepxHOCTH 3emnu: F = mg.
[BwxeHne nnanet Bokpyr ConHua. MNepsas kocMuyeckas CkopocTb. HEBECOMOCTb 1 Neperpysku
Wmnyrbe Tena — BEKTOpHas (husnyeckas BenuunHa.
1.15 D=mo
mnynbc cuctembl Ten. ameHenne umnynbca. mnynbe cunbl
3aKoH CoxpaHeHWst MNynbCca /151 3aMKHYTON CUCTEMbI TEN:
116 | p=myly +mi, L, =const
PeakTuBHOE ABMXEHME
MexaHuveckas paboTa. Popmyna ans BbluUcneHns paboTbl Cubl;
A=Fscosc
117 | MexaHnyeckasi MOLLHOCTb:
A
N==
r
KnHeTuyeckas n noteHynanbHas sHepris. Gopmyna ans BbIYMCTEHNS KMHETUHECKON SHEPTUM:
HEJE
Be=mm
1.18 | Teopema 0 KuHETUYECKOM 3Hepriiv. Gopmyna Ans BbIYMCNEHUS NOTEHLMANLHON SHeprv Tena,
MOAHSTOro
Hag 3eMnén:
E,=mgh
MexaHnyeckas aHeprus:
1.19

E=E,+E,




3aKOH CoXpaHeHHst MexaHu4eckol aHepriv. dopMyna Ans 3akoHa COXpaHeH!s MexaHUYecKoii aHeprim
B OTCYTCTBME CiN TpeHus: E = const.
MpeBpallieHiie MeXaHNYECKO! SHEPIUM NPK HaNMMYMK CUMbI TPEHUS.

MMpocTble MeXaHU3Mbl. «30110TOE NPaBMUIIO» MEXaHUKM.
Pbiyar. MomeHT cunbl; M - F.
YcnoBwe paBHOBECHS pblyara:

M +M, +..=0

1.20
MogBWKHBIN 1 HeNnoLBWKHbIA Griokn. KM, npocTbiX MexaHW3MOB,
n= Aﬂmma
A‘S&I‘IH‘E[BCE:E&H
[asneHue TBEpAOrO TENA.
dopmyna Anst BbIMUCTIEHUS JABMEHNS TREPAOrO Tena:
_F
p= Gl
1.21 [aBnexve rasa. ATMOC(hepHOE AaBneHye.
FMapocTaTUYeCKoe AaBNEHNE BHYTPU KUAKOCTY.
dopmyna Ans BbIYUCTIEHUS JABNEHNS BHYTPU XMOKOCTH:
P=pgh+Dy,
1.22 | 3akoH Mackans. Mvopaenmyeckuin npecc
3akoH Apxumega. dopmyna Ans onpedeneHus BbiTankMBaKOLWeENn Cunbl, OEACTBYKOLEN Ha Teno,
MOrPYXEHHOE B XMOKOCTb MMM rag:
1.23 F_qrﬁ_ —peV
Ycnoue nnasaHus Tena. MnaeaHue CynoB 1 BO3LyXOnnaBaHue
MexaHuveckme konebaHus. Amnnutyaa, nepuog u yvactota konebanuin. ®opmyna, CBA3bIBaKLLAs
4acToTy U neproa konebaHuii;
1.24
v=L1
T
1.25 MaTtemaTnyeckuin 1 NPYXMHHbIA MasiTHUKK. MpeBpaLyeHre SHeprim Npu konebaTenbHOM ABIKEHUN
1.26 | 3atyxatowume konebanus. BeiHyxageHHble konebanus. PesoHaHe
MexaHuueckme BomHbI. [pogonbHbIe 1 nonepeyHble BOMHbI. [1Ha BOHbI M CKOPOCTb PacpOCTpaHeHNs
1.27 | BOMHbI
h=v-T
3Byk. [pomkoCTb 1 BbICOTa 3Byka. OTpaxeHne 3BYKOBOM BOMHbI HA rpaHvLe ABYX cped. VHdpassyk n
128 yNbTPasByK
[Mpakmuyeckue pabome!
1.29 Vi3mepeHve cpeHeil NNOTHOCTM BELLECTBa; apXMMELO0BON CUMbl; XECTKOCTU NPYXWHBI; KO3pduLmeHTa

TPEHNA CKONbXEHUS; pa6OTbI Chnbl TPEHWUA, CUNbI YNPYroCTH; cpe,qu|7| CKOpPOCTU OBWXEHUA 6pyCKa no




HaKMOHHOM NNIOCKOCTY; YCKOPEHMS GpyCKa Npu ABVKXEHN NO HAKIMOHHOI NNOCKOCTH, YacTOThI 1 Nepuoaa
KorebaHuii MaTeMaTM4eckoro MasATHWKA; 4acToTbl W Nepuoda KorebaHuil NpyXMHHOTO MasTHUKA;
MOMEHTa Curibl, JE/CTBYIOLLEro Ha pblyar; paboTbl CUrbl YNPYrocTH MpK NogbEME rpy3a C NOMOLLLH
HEMoMBMXHOro Gr1oka; paBoTbl CUMbl YNPYrocTH Npi NoAbEME rpy3a C MOMOLLBI0 NOABVKHOMO 6roKa.
ccnenosaHue 3aBUCMOCTY apXUMEAOoBON Curbl 0T 06bEMA NOrPYKEHHOI YacTh Tena W T MNOTHOCTY
XUAKOCTM, HE3aBUCMMOCT BbITaNKMBAIOLLEI CUMbl OT MACChl TeNa; CUMbl TPEHUS CKOMBXEHUS OT CUTbl
HOPMarnbHOro AaBMNEHIUS 1 OT POAA NOBEPXHOCTY; CUIbl YNPYrOCTH, BO3HUKAIOLLEN B NPYXMHE, OT CTENeHN
AecopMaLn NPYXUHBI; YCKOPEHUSt Bpycka OT yrna HaknoHa HanpaBnatoled; nepuoaa (4acToTbl)
Kore6aHuil HUTAHOrO MasATHIKA OT ANWHbI HUTK; Nepuoaa koneGaHui NPYXMHHOTO MasiTHUKA OT MacChbl
rpy3a W KECTKOCTM NPYXUHbI, MCCNIeAoBaHe He3aBUCMMOCTY Nepuoaa konebaHuii HUTAHOMO MaATHUKA
OT Maccbl rpy3a. MpoBepka ycnosus paBHOBECHS pbivara

Qu3udeckue s6eHuUs 8 npupode: npuMmeps! ABUXEHUSA C pa3NnyHbIMKU CKOPOCTAMU B XMBOW N HEXMBOW
npupoge, JencTene cunbl TPpEeHUA B npupode U TeXHUKe, Npunuebl U OTNUBbI, ABWXEHWE nnaHeT

1.30 COrHeYHOM CUCTEMbI, PEaKTUBHOE ABWXEHME XMBbIX OPraHM3MOB, pblyary B Tefie Yernoseka, BNusH1e
aTMOctepHOr0 JaBlieHUst Ha XWBOW OpraHu3Mm, nraBaHWe pbib, BOCMPUSTUE 3BYKOB XWBOTHBIMM,
3eMIETPSICEHNE, CEICMUYECKIE BOTHbI, LiyHaMK, 3X0
TexHuyeckue ycmpoticmea: ClMAOMETP, AATUMKM NOMOXEHWUS, PACCTOSHWS U YCKOPEHWS, AMHAMOMETP,
MOALLUMMHMKYA, PaKeTbl, pblyar, NOABMKHBIA M HEMOABWKHbIA BIIOKM, HaKNOHHAs MMOCKOCTb, MPOCTble

1.31 MexaHu3Mbl B ObiTy, coobLiatolmecs cocyabl, YCTPOCTBO BOZONPOBOAA, rMAPABMMYECKU Mpece,
MaHomeTp, 6apomeTp, BbICOTOMEP, MOPLUHEBOW HACOC, aPEOMETP, AXOMOT, UCMOMNb30BaHME yIbTpassyka
B ObITy 1 TEXHWKE

2 TENJIOBbIE ABNEHUA

21 OCHOBHbIE MOMNOXEHWS MONEKYNAPHO-KMHETUYECKOI TEOpUM CTPOeHMs BellecTBa. Mogenn TBépaoro,
' XMOKOTO W ra3006pa3sHoro COCTOsHMI BeluecTBa. Kpuctannuyeckue u amopgHsle Tena

29 [ekeHne vactuy BewectBa. CBS3b CKOPOCTW [BWXEHUSI YacTuL C Temnepatypoi. BpoyHoBckoe
' [IBWKeHe, Anddyans

2.3 CmaunBaHue 1 kanunnspHble SBNEHNs

2.4 Tennosoe paclumMpeHme n cxarue

2.5 Tennosoe paBHOBecKe

2.6 BHyTpeHHss aHeprus. Pabota v Tennonepegaya kak cnocobbl M3MEHEHWS BHYTPEHHEN 3Heprumn

2.7 Buabl Tennonepegayu: TennonpoBOAHOCTb, KOHBEKLMSA, U3ITy4eHne
HarpeBaHue n oxnaxgerue Ten. KonuyecTso TennoTbl. YaenbHas TENNOEMKOCT:

2.8

O=aml(t,~t)
3aKoH CoxpaHeHWst SHeprM B TEMMOBLIX NPOLECCax. YpaBHeHMe TennoBoro banaxca:

2.9 Ql +Q2 L =0
VcnapeHve 1 KoHaeHcaums. IsMeHeHne BHYTPEHHEN SHEPTW B MPOLLECCe UCMAPEHUs U KOHAEHC ALK,

210 Kvnenwe xmakocTu. YaenbHas Tennora napoobpasosaus: L = Q/m

2.1 BnaxHocTb Bo3ayxa




naeneHue Kpuctannusauua. 3ameHeHne BHyTpeHHeI?I QHEepruun npun nnaeneHnn U Kpuctannusawun.
YpoenbHas TennoTa nnasnexus:

2.12 Q
» m
213 | BHYTpPeHHss 3Heprus cropaHus Tonnmea. YaenbHas Tennota cropaHus Tonnmea: q = Q/m
2.14 | NpuHumnbl paboTsl TennosbIx asuratenen. KM tennosoro asuratens
Mpakmuyueckue pabomsi
/3mepeHue yaensHoN TENNOEMKOCTM METaNNYeCKoro LMnuHapa; KONMYecTBa TEeNmnoTbl, NOMy4eHHOro
BOLOW KOMHATHO/ Temnepatypbl (OMKCMPOBAHHOW MacChl, B KOTOPYIO OMYLIEH HarpeTbll LWAMHAP;
2.15 | KkonmnyecTBa TENMOTbI, OTLAHHOrO HarpeTbiM LMMMHAPOM, MOCIE OMyCKaHWs ero B BOAY KOMHATHO
TEMMNEPaTypbl; OTHOCWUTENBHOM BMAXHOCTM BO3AyXa; YOENbHOW TENnoThl MNaBneHus nbpa.
AccnenoBaHve M3MEHeHNst TeMnepaTypbl BOLbI MPW PasniyHbIX YCMOBUMSIX; ABNEHUs TennoodMeHa npu
CMELLWBAHUN XONOAHOM 1 ropsiveit Bodbl; NpoLiecca UcnapeHus
Qusudeckue se/eHUs 8 NPUpode: NMOBEPXHOCTHOE HATSKEHME M KanWnspHbIE SIBMEHWUsS B NpUpoge,
216 | kpuctannel B npupoge, uanyyeHne ConHua, 3amepsaHue BOLOEMOB, Mopckue Gpuabl; obpasoBaHue
pOCbl, TYMaHa, VHes, CHera
TexHudeckue ycmpolicmga: Kanunnspbl, NPUMEPbl  UCMOMb30BAHUS  KPUCTANIIOB,  XMOKOCTHbIN
217 | TepMoMETp, OaTyvKk Temneparypbl, TEPMOC, CUCTEMA OTOMMEHUS LOMOB, MMrPOMETPbI, NCUXPOMETP,
naposas TypbuHa, ABUraTenb BHYTPEHHErO CropaHus
3 ONEKTPOMATHATHBIE ABNEHUA
3.1 OnekTpusauws Ten. [ea Buga anekTpuyeckux 3apsigoB
3.2 B3saumopeicteue 3apsikeHHbIx Ten. 3akoH KynoHa
3.3 3aKOH COXpaHEeHs ANEKTPUYECKOro 3apsaa
34 OnekTpuyeckoe nosne. HanpsykEHHOCTL aNeKTpuYeckoro nons. MpuHUMN CynepnosnLmm SNeKTPUYECKUX
' nonewn (Ha ka4eCTBEHHOM YPOBHE)
35 Hocutenu anektpudeckux 3apsgoB. [leicTBWe SNEKTPUYECKOrOo MOMs Ha JrnekTpuyeckue 3apsgbl.
' [POBOZHMKM U AVSNEKTPUKMA
35 [MOCTOSHHbIN 3NEKTPUYECKIA TOK. [lencTBIS anekTpudeckoro Toka. Cuna Toka. HanpshxeHue.
' I=qt, U=Aq
5 OneKTpMYECcKoe CONPOTMBIIEHME. YAeNbHOE ANEKTPUYECKOE COMPOTUBIIEHNE:
7 R=pl/S
3.8 3akoH Oma ans y4acTka anektpudeckoi uenm: | = U/R
MocrnegoBaTensHOe COEAMHEHUE MPOBOSHMKOB:
I, =1, U=U,+U,. R=R +R,
39 MapannensHoe CoeayHEHNE NPOBOLHWKOB PABHOIO COMPOTMBIIEHMS:

U=U;I=1+I;R=2.
- - 2

-

CmelLiaHHble CoeanHEHUS NPOBOHMKOB




3.10 | Pab6ota 1 MowHOCTb anekTpuyeckoro Toka. A = Ult, P = Ul
3akoH [hxoyna — IleHua:
3.11 2
O=I"-R-t
3.12 OnbIT SpcTega. MarHuTHOE norne NpPSMoro NPOBOAHKKA C TOKOM. JIMHUM MarHUTHON MHAYKLMN
3.13 MarHuTHOe none NOCTOSIHHOrO MarHuTa. BaanmoaencTeme NOCTOSHHLIX MarHUTOB
3.14 [elicTBe MarHUTHOrO NOMS Ha NPOBOAHWK C TOKOM
3.15 OnbiTbl ®apapes. ABneHWe anekTpoMarHuTHoM MHAYKLMK. Mpasurno JleHuya
Mpakmuyeckue paboms!
MamepeHue 3NeKTPUYEecKoro COMpPOTMBIEHUST PE3NCTOPA; MOLHOCTM SMEKTPUYECKOro Toka; paboThb
3NEKTPUYECKOrO TOKa.
MccnenoBaHue 3aBMCMMOCTW CUIbl TOKA, BO3HWKAIOLLErO B MPOBOAHWKE (PE3WCTOpLI, Namnoyka), ot
3.16 | HanpsKeHWs Ha KOHUax NpOBOAHWKA; 3aBMCMMOCTW COMPOTUBIEHUS OT AfMHbI NPOBOAHMKA, NIowaam
€r0 NONePEeYHOro CEYEHNS M yOeNbHOro CONpOTUBIEHNS.
MpoBepka npaBuna AN SNEKTPUYECKOrO HanpsKeHWs Mpu  MOCHenoBaTeNlbHOM — COEAMHEHUN
NPOBOAHMKOB; NpaBWa 4151 UMbl 3NIEKTPUYECKOrO TOKa NpKW NapasnnenbHOM coeaMHEHM NPOBOLHNKOB
(pesncTopbl 1 namMnoyka)
Qusuyeckue sgrneHuUss 8 npupode; SNEKTPUYECKUe sIBMEHUs B aTMocdepe, 3MeKTPUYECTBO XKMBbIX
3.17 | opraHM3MOB, MarHuTHOE none 3emnu, apend nomicoB, POSib MarHUTHOO NONS ANS XW3HM Ha 3emne,
MOSISIPHOE CUsIHWE
TexHu4eckue ycmpolicmea: SNEeKTPOCKOMN, aMnepMeTp, BONMbTMETP, PEOCTaT, CYETUMK SNEKTPUYECKON
318 3HepruK,  SNeKTPOOCBETUTENbHbIE  NpUOOPbI,  HarpeBaTenbHble  anexkTponpubopbl  (MpumMeps),
' ANEKTPUYECKME MPEOXPAHUTENN, SNEKTPOMArHWT, SNEKTPOABMUraTeNb MOCTOSIHHOMO TOKa, reHepaTrop
MOCTOSIHHOTO TOKa
3.19 | OnekTpomarHuTHble BOMHbI. LLkana anekTpoMarHuTHbIX BOSH
3.20 | Jlyyesas mogens ceta. [psMonMHeNHoe pacnpocTpaHeHu e cBeTa
3.21 3akoH oTpaxeHusi ceeTa. lnockoe 3epkano
3.22 | [penomnexve cBeTa. 3aKOH NPENOMITEHUs CBETa
3.23 | [ucnepcus ceeta
3.24 | Jnuza. Xog nyyeit B nuH3e. PoKycHOe paccTosHue NMMH3bl. OnTuyeckas cuna nuHael: D = 1/F
3.25 | [nas kak ontuyeckas cuctema. Ontuyeckue npnbopbl
Mpakmuyeckue pabomei
MamepeHue onTuyeckon cunbl coBMparoLLen NMH3bI; (OKYCHOTO paccTosHWS cobupatoLleil NH3bI (Mo
CBOWCTBY pPaBEHCTBA Pa3MepoB NpeaMmeTa U M30DpaKeHus, Korga npeaMeT pacrorioXeH B ABOMHOM
3.26 | dokyce), nokasarens NpenoMieHns cTekna.
VccnenoBaHue CBOWCTBA M30OpaXeHMs!, MOMYYEHHOTO C MOMOLLBO COBMPALOLLIEN NUH3bI; N3MEHEHWS
(POKYCHOTO PacCTOSHUS ABYX CIIOXKEHHbIX JIMH3; 3aBUCUMOCTM yriia NPenoMIeHns CBETOBOMO fyya OT
yrna nafeHnst Ha rpaHnLe «BO3AYX — CTEKMO»
597 Qusuyeckue sisnieHust 8 npupode: 3atmeHust CornHua u JlyHbl, LBeTa Ten, ONTUYECKUe SBMEHVS B

atmocdepe (uBeT Heba, pedbpakums, pagyra, MApax)




3.28 TexHudeckue ycmpolicmea: 04KM, nepuckon, dhotoannapart, OnTUYeckme CBETOBOAbI
4 KBAHTOBbIE ABJIEHUA

4.1 PapuoakTtuHoCTb. Anbga-, OeTa-, raMma-u3nyyeHus. Peakuun anbcha-n 6eta-pacnaga

4.2 OnbITbl Pesepdopaa no paccesHuio anba-vactuy,. MnaHetapHas Mogens atoma

43 Coctas aTomHoro aapa. Vsotons!

4.4 Mepuog nonypacnaga aToMHbIX saep

45 FlnepHble peakuumn. 3aKoHbl COXpaHeHUs 3aps80oBOro Y MaccoBOro Yncen
Qu3sudeckue seneHUs 8 npupode: ecTeCTBEHHbI pPagMOaKTUBHBIA (OOH, KOCMUYECKUe Nyuw,

4.6 PaamMoaKTUBHOE U3Ny4eHue NPUPOAHLIX MUHEPAOB, NEACTBUE PAAMOAKTUBHDIX M3My4EeHWUA Ha OpraHNam
yenoseka

47 TexHudeckue ycmpolicmea: CNEKTPOCKOMN, MHAMBUAYanbHbIA JO3MMETP, kamepa BunbcoHa, snepHast

QHEepreTuka




