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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uMKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON porpaMmsbl, npeacraBieHHbIX B PI'OC 00O, a Taxke ¢ yuéToM deaepaibHON
paboueil nporpammsl Bociiutanusa U Konuenuuu npenojgaBanus yueOHoro npeamera «Pusnkay.

Copneprkanue nporpammbl 0 (PU3HMKE HANpaBiIeHO Ha (POPMUPOBAHHME €CTECTBEHHO-HAYUHOU
IPaMOTHOCTH OOYYAaIOLINXCS M OPraHU3aLUI0 U3ydeHUs: (PU3MKU Ha JAEATEIbHOCTHOW OcHOBe. B
nporpaMMe 1o (pU3MKe YYUTBHIBAIOTCS BO3MOXHOCTH YUEOHOTO TpeAMeTa B pean3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM WU METAIPEIMETHBIM pe3ysbTaTaM
0o0y4YeHHsI, a TaKK€ MEXKIIPEIMETHBIC CBSA3M €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEAMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.

[Tporpamma no ¢u3Mke ycTaHAaBIMBAaeT pacHpezeneHre y4eOHOro marepuaia IO rojam
oOyueHust (o Kjaccam), NpeAjsaraeT IPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOTO COJEPKAHUSA U yUETE BO3PACTHBIX OCOOEHHOCTEN
o0ydJarouuxcs.

[Tporpamma mo ¢usuke pazpaboTaHa C LENbIO OKA3aHUS METOIUYECKON MOMOIIM YYUTEIIO B
co37aHUU pabouel MporpaMMBbl 110 Y4EOHOMY ITPEIMETY.

®u3nka SBISETCS CHCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, NPEAOCTaBISET Haubosiee sICHble 00pa3lbl NPUMEHEHHs Hay4dHOIo METoja
IIO3HAHUS, TO €CTh CII0C00a NOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpHa U3 MIaBHBIX 33/1a4 (PU3UYECKOro 00pa3oBaHUs B CTPYKTYpe 001Iero oopa3oBaHusi COCTOUT
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M MHTEpeCca K HayKe y 00y4aroIuxcsl.

W3yuenne ¢u3mkn Ha 0a30BOM YpOBHE IMIpEAINOJIaraeT OBJaJACHHUE  CIENYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!

L4 Hay4YHO OOBSICHATH SIBJICHUA,

L4 OIICHUBATh U IIOHUMATh 0COOEHHOCTH HAY4YHOTI'O UCCIICAOBAHUA,

L4 HHTCPHIPECTUPOBATL JAHHBIC W HCIIOJIB30BATh HAYYHBIC JOKA3aTCILCTBA JIA MOJTYYCHUSA
BBIBOOB.

[lenu n3ydenus GpU3MKU Ha YpOBHE OCHOBHOT'O 00111eTr0 00pazoBaHus ornpeiesneHsl B Konuenuu
npenojiaBaHus yueOHoro npeaMera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
@denepanuy, peayu3yrOIIUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE MPOTPaMMbl, YTBEPKIEHHON
pemenneM Komnernn MunuctepcrBa npocsemienus Poccuiickoit @enepanuu (IpoTokoa OT 3
nexadps 2019 r. Ne TIK-4BH).

Henu n3yvyenus Gpu3nku:

. npuoOpeTeHne HHTEpeca U CTPEMIICHHUS 00yUaroIUXCsl K HAyYHOMY U3Y4YE€HHUIO TPUPO/IBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEJCTABICHUH O HAydHOM MeETOAe IMO3HaHuA H  (HOpMHUpPOBaHHE
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOIIUM SIBJICHUSM;

o (dbopMHpOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yibTaTa M3yueHHs] OCHOB CTPOSHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



. ¢dbopmMHupoBaHKE MPEACTABICHUNA O PONM (PU3MKH JUISL Pa3BUTHUSL JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII;

o pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccHoHaTbHON
NESTENIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJIrOTOBKAa K JajbHeiileMy OOyYeHHI0O B 3TOM
HaIpaBJICHUU.

JoctuxeHne 3TUX 1iesiel mporpamMmsl 1o (U3HKEe Ha YPOBHE OCHOBHOTO O0IEro oOpa3oBaHUs
o0ecreunBaeTcs pelieHueM CIeAYoIuX 3a1ay:

o pruoOpeTeHne 3HaHUH O IUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKHX, TEIJIOBbIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. npuoOpeTeHne yMEHU OMHUCHIBATD U OOBSICHATH (PU3NYECKUE SIBICHUS C UCIIOJIB30BaHUEM
MOJIy4YEHHBIX 3HAHUI;

° OCBOCHHC MCTOJA0B PCHICHUA HpOCTCﬁH.IHX paC‘IéTHbIX 3agady C MUCIIOJIb30BaHUEM
(bu3nUecKuX MOIeseH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

o pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS U BBIIOIHATH OMBITHI, Ta0OPAaTOPHBIE
pa6OTI)I 1 OKCIICPUMCHTAJIIBHBIC UCCICIOBAHUSA C UCITOJIB30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

o ocBoeHue MpuéMOB paboThl ¢ HHPopManuell (QU3NYECKOro CoJep)KaHUs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHUSX (DU3MKH, aHAIW3 M KPUTHYECKOE OICHMBAHUE
uH(popMaLuu;

o 3HAKOMCTBO cO cpepamu npodeCcCHOHATBHON ASITETbHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JTOCTHKEHUAX (DU3HUECKON HAYKU.

Ha wusyuenune ¢usuku (06a30BBIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHHS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemuiaraemsrii B mporpamme 1o Gpu3uKe nepedeHb JJIabopaToOpHBIX PadOT U OMBITOB HOCHUT
PEKOMEHIaTeNNbHBIN XapakTep, YYUTENb JenaeT BbIOOp MpoBelneHus 1abopaTopHBIX paboT u
OTIBITOB C YUETOM MHIUBUIYaJIbHBIX OCOOCHHOCTEH 00YyJarOIInXCsl, CIIUCKA SKCIIEPUMEHTATBHBIX
3a/laHui, IpesiaraéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa M0 (PU3HKeE.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckre sBICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0O0bsAcHeHue Halmogaemoro siBineHus. OmnucaHue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMbBIX W3MEPEHHI aHAJIOTOBBIM U LU(POBBIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl H3MEPUTEIBHOTO pUodopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUIAKOCTHOTO TEpMOMETpa M JaT4HKa
TEMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHUS TO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA MYyCKAa.

Pa3nea 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBmxenne yacTtul] BemecTBa. (CBS3b CKOPOCTH IBMXKEHMSI YacTHIL] C TEMIIEpaTypOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopgeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHHUE.

ArperaTHple COCTOSIHMSL BELIECTBAa: CTPOEHHUE Ta30B, JKUJIKOCTEH M  TBEPHABIX
(KpucCTaJUIMYeCKHX) Tel. B3auMocBs3b MeXay CBOWCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUAX UM HX ATOMHO-MOJICKYJIAPHBIM CTPOCHHUCM. OcobenHoct arperaTHbIX COCTOSIHUH
BOJBI.

Hemoncmpayuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddy3un.

3. HaGmronenue siBIeHHM, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHI

BEIICCTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbIThI IO HAOMIOICHUIO TEIIOBOTO PACHIUPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JEHCTBHUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

MexaHndeckoe JIBHKCHHE. PaBHOMepHOe W HepaBHOMepHOe JBHkeHHE. CKOpOCTb.
Cpenssisi CKOPOCTh MPH HEPABHOMEPHOM JBUKEHHUH. Pacdér myTH v BpeMEHH IBUKEHUSI.

arwONE



SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBue Tell Kak NpUYMHA W3MEHEHUS
CKOpOCTH JIBMKEHHUs Tesl. Macca kak mMepa MHepTHOCTH Tena. [lmotHocTh BemiecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
N3mepenune cuiibl ¢ TOMOLIBIO0 AMHAMOMETpA. SIBJIeHUE TATOTEHUS U criia TsbkecT. Cuiia TShKeCTH
Ha Apyrux mianetax. Bec tena. HeBecomocTs. CrioxeHue Cuil, HalpaBJICHHBIX MO OJHOM MPSIMOil.
PaBunoaeiictByromas cuin. Cua Tpenus. TpeHue CKOJIbXEHUs U TPEHUE MoKos1. TpeHue B npupo/ie
Y TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepennie cKkOpoCTH MPSIMOJIMHEWHOTO JIBUXKEHUS.
Habnroienue siBieHUs! UHEPIIUH.
HabGmonenue n3meHeHus: CKOPOCTHU MPU B3aUMOJICUCTBUH TEJl.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEIL.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
Jlaﬁopamopnbte pabomot u onvimeol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WM IIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
Ornpezenienne mI0THOCTU TBEPOTO Tea.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsHKEHHS (IedopMaiuu) MpyKUHbI OT
IIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tella U
XapakTepa CONMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBlieHus. [{aBnenue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBinenus TBEPABIME TEIAMHU, JKUIKOCTIMH U
razamu. 3akoH Ilackams. [lHeBMaTmyeckue MammHbl. 3aBUCHUMOCTH JIaBJICHUS KUJAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmatomuecss cocyabl.  [uwapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe AaBieHue. [IpUuuHBI CylIecTBOBAaHUS BO3IYIITHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl mis u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJo. BeITankuBarorias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHuUs KUIKOCTHIO U Fa30M.

Coo01aronirecs: CoCy/sbl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Telna W

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcnoBuwe TUIaBaHWS TeN: IUIABaHWE WA TIOTPY)KCHHE T B 3aBHCHMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopnwvie pabomot u onvimol.
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1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BoJIe OT 00bEMA MOTPYKEHHOUN B KUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITATKUBAIONICH CHIIBI, JIEHCTBYIOIICH HA TEJO, MOTPYKEHHOE B
KUJKOCTb.

3. TIpoBepka HE3aBHCHUMOCTH BHITAIKHUBAIOIICH CHIIBI, IEHCTBYIOIIEH HA TEIIO B )KUIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOM B KUAKOCTh YACTH TeJla U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHpPOBAaHUE JIOJKH U OIpeneieHue eé
IPY30I0ABEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBL: pblYar, 0J0K, HAKJIIOHHAs III0CKOCTh. [IpaBuiio paBHOBeCHs phlyara.
[IpumeHeHne mpaBUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexaHuku. KII/]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprus. Kunetnueckas v noreHuuainbHas 3Heprus. [IpeBpanienue oqHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenennie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIXKEHUH Tejla IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HWccnenoBanue yciaoBHid paBHOBECHS pblyara.

3. Usmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOM SHEPTUH.

8 KUIACC

Pa3nen 6. TenuioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETHUYECKON TEOpUHU CTpOeHUs BemlecTBa. Macca
W pa3Mepbl aTOMOB W MOJeKyld. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IMOJIOXKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEpAOTO, JKUIKOTO U ra3000pa3HOr0 COCTOsIHUI BeriecTBa. Kpucrannndyeckue u
amopdusie Tena. OObsiICHEHNE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CMauMBaHWE M KanWUISIpHbIE sBIEHUsA. TermioBoe
pacuImpeHme u cxxartue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBW)KEHHUS YacTHILL.
Buytpennss sneprus. CriocoObl ”3BMEHEHHS! BHYTPEHHEH SHEPTHH: TEIUIONepeaada U COBEPILICHUE
paboTsl. Busl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3TyUYEHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M OTBepleBaHHE KPUCTALTUYECKHX
BEIIECTB. YAeNbHas TemoTa raBieHus. [lapooOpa3oBanme u koHjaeHcanws. Hcmapenue.
Kunenue. YnaenpbHas Temnota mapooOpa3oBaHHsS. 3aBUCHUMOCTh TEMIIEPATYpbl KUIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMS.

[Tpuammner padotel TemnmoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIIUATA OKPYKAIOMIEH CPEbI.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUU B TEIUIOBBIX MPOLECCaX.



Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddy3un.
Habmroienue siBieHnii cMauMBaHUsI U KaMWUISIPHBIX SIBJICHUI.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHune AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTypsbl.
Bunel Teronepenayu.
OxaxkJIeHue MpU COBEPILICHUU PabOTHI.
HarpeBanue npu coBepiiieHr# padoThl BHEITHUMH CHUIaMH.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TEMITepPaTyphl IPH TIJIABJICHUU.
13. Mogeny TEIIOBEIX IBUTATENEH.
Jlabopamopuvie pabomul u onvimol.
OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Oripezenienne 1aBieHUs BO3AyXa B OJJIOHE IINPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka rumoTe3bl JMHEHHONW 3aBUCUMOCTH [UIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYOKE OT TeMIIepaTyphl.

7. HaOnronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3ysbTare TeIlonepeaadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TPH TEIDIOOOMEHE C

HArpeThiM METAITMYECKUM [IUITUHAPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

12. Onpenenenne OTHOCUTENLHON BIKHOCTH BO3/yXa.

13. Omnpenenenuie yaenbHOM TEIUIOTHI IJIABICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpu3anus Tell. J[Ba posa 3JeKTprUUecKuX 3apsa10B. B3aumoaenicTBrue 3apsyKeHHbBIX TEI.
3akon KynoHna (3aBUCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYUHBI 3apsiioB U
pPacCTOSTHUS MEXTY TEJIaMH).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTprUdeckoro mojst. [IpuHimmn cynepro3uiium
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEeMEHTapHBIA dJeKTpuueckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKUIT TOK. YCIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOrO Toka. McTouHukm
MOCTOSIHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckass 1enb. Cunma Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBIECHUE
MPOBOJHUKA. YJEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  ydyacTKa IEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTta u MOUTHOCTB 3JEKTpUUECKOTo ToKa. 3akoH J[oyns—JIenna. DnexkTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIe MarHuThl. B3anMoAeHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE TIOJIE.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1s )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
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ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHHUKE. [[eiCTBUE MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIareiab MOCTOSHHOrO ToKa. Vcnosb3oBanue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  Papazgess. SBieHue anekTpoMarHuTHOM — wHAyKuuu. [lpaBuno  JleHma.
Onekrporerepatop. CrocoObl TOMYyYEHHUS DIICKTPUUYCCKOW HSHEPTruu. ODIJIEKTPOCTAHIIMM HA
BO300HOBJISIEMBIX UICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

1. Dnextpuzanus Tei.

JIBa posa ANeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.

[TpoBOAHMKY U TUIIEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

HIcTOYHUKY TOCTOSTHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

0. DIEKTPUYECKUH TOK B KHIKOCTH.

11. T'a30BbI# pa3psi.

12. U3mepenue cuiibl TOKa aMIEPMETPOM.

13. U3mepenue 31eKTPUIeCcKOro HAPSDKEHUST BOJIBTMETPOM.

14. Peoctar u Mara3uH CONPOTHBIICHHUH.

15. BzaumoielicTBrE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU pa3iesiCHUs MOJIIOCOB MarHUTA.

17. MonenupoBaHre MAarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.

18. OnmiT Dpcrena.

19. MarauTHOE 1oJje TOKa. DJIeKTPOMArHuT.

20. [leficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DneKTpoIBUTATENh TOCTOSTHHOTO TOKA.

22. VccnenoBanue SIBJICHHS SJIEKTPOMAarHUTHON HHIYKITUH.

23. OmbiTer Dapanes.

24. 3aBUCUMOCTD HaIPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.

25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OMBITHI 110 HAOIOACHUIO AJIEKTPHU3AIIUN TEJ UHAYKIIUEH U MPU COMPUKOCHOBEHHH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.

CoOopka u mpoBepka padOThI AMEKTPUIECKOM 1M MOCTOSHHOTO TOKA.

W3mepeHne u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOp, OT CONMPOTUBIICHUS

pe3ucTopa U HapsHKEHHs Ha pe3UCTOope.

7. OmnpITel, JAEMOHCTPUPYIOIIME  3aBHCUMOCTH  JJEKTPHUYECKOTO  COMPOTHUBICHUS
MPOBOJIHUKA OT €0 JIJIMHBI, TIIOMIAIN TTOTIEPEYHOTO CEYCHHS U MaTepHaia.

8. TlpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUH MPU MOCIEI0OBATEIEHOM COSAMHEHUH BYX
PE3UCTOPOB.

9. TlpoBepka mpaBuiia Uil CUJIBI TOKA MPH MapasieIbHOM COSTUHEHUH PE3UCTOPOB.

10. OmnpenenenHrie pabOTHI AIMEKTPUISCKOTO TOKA, HAYIIIETO Yepe3 PE3UCTop.

11. OmnpeneneHrie MOIIHOCTH JEKTPHUECKOTO TOKA, BBIACISAEMON Ha PE3UCTOPE.

12. UccnemoBanue 3aBUCIMOCTH CHITBI TOKA, MIYIIIETO Yepe3 JIAMITOUKY, OT HAIIPSHKCHHS Ha
HEH.

BOo~NOoOOR~WN
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13. Onpenenenue KIIJl narpeBaress.

14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. 3yyeHne MAarHUTHOTO TOJS MOCTOSHHBIX MAarHUTOB NpU HX OOBEIUHEHHUU U
pas3JesieHuu.

16. UccnenoBanue ASUCTBUS SJISKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3AaUMOJACHCTBUSI KaTYLIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTYILKE.

18. U3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpyupoBanue 1 u3y4eHue paboTsl dJEKTPOIBUTATEIS.

20. Usmepenue KIIJI anekTpoaBurareibHONW YCTAaHOBKH.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOW WHIYKIMH: HCCIICIOBAaHUE
M3MEHEHUH 3HAaYeHMsI U HAIPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBWKEHHUs. PaBHOMepHOe mpsMoiuHENHOe JABWxkeHue. HepaBHOMepHOE
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHas CKOPOCTh Tella IPH HEPAaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsMoauHeiHoe aerkenne. CBoooiHoe naaenue. OmnbIThl
lNanunes.

PaBHOMepHOE ABMkKEeHHUE MO OKpY>KHOCTH. [lepuon u ywactora oOpamenus. Jluneinas u
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Hetorona. Tperuit 3akoH Herotona. IIpuniun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUSI CKOJIBKEHHUS, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSITOTEHUs. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
JBuxenue ianet Bokpyr Connna. [lepBas kocMuueckas ckopocTs. HeBECOMOCTB 1 IeperpysKH.

PaBHOBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmynbsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKECHHE.

Mexanuueckas padoTa U MOIIHOCTb. PaboTa cuil TsKeCTH, YyHpyroctd, TpeHus. CBszb
sHeprun u pabotel. [loTeHumanbHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIM.
ITorenumanbHas 3Heprus cxaroi npyxxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHHE TYTEH W TPACKTOPHUH ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pPa3HBIX TEJl OTCUETA.

N3mepenrie CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOIO IBUKECHUSL.

Habmroienue 1BH>KeHUs Tella o OKPYKHOCTH.

Habmonenne MexaHNUecKuX SBJICHUN, TPOUCXOAIIMX B cucTeMe oTcuéra «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENbHO KaOuHeTa (PU3HKHU.
3aBUCHMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.
Habmroienue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUH TEII.

9. H3meHneHue Beca Tenna NpU yCKOPEHHOM JBHKEHHH.
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10.
11.
12.
13.
14.
15.
16.

Ilepenaya uMIynbca Ipyu B3aUMOJAECHCTBUU TEIL.

[IpeoOpazoBanwms YHEPTUU TTPU B3aUMOICHCTBUH TEJI.

CoxpaHeHue UMITyJIbca IIPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJbca Mpu a0COJIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

Halntonenue peakTHBHOTO JIBHXKECHHUSI.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHue MEXaHUYECKOW SHEPTHH NIPHU JIBHKEHUU TeJIa MO IeHCTBUEM IIPYKUHBI.

Jlabopamopuwvie padbomot u onvimeol.

1.

2.

o N

10.

11.

KoHcTpynpoBanue Tpakrta [l pa3srOHa M JAJIbHEWILEr0 PAaBHOMEPHOIO JBHKEHUS
IIapUKa MU TEJIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHS Opycka WM JIBM)KCHHUS IIapuKa IO
HaKJIOHHOH ITJIOCKOCTH.

OmnpeneneHnue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBWXKCHMH II0 HAKJIOHHOU
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBHXKCHHH 0€3
HavyaJlbHON CKOPOCTH.

[TpoBepka runoTessl: €Cliv Py paBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauaJIbHOU CKOPOCTH
IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YMCEI, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHH
OAHMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHIIBI HOPMAaJbHOTO
TIABIICHUS.

Onpenenenue k03(pPULHEHTA TPEHUS CKOIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBWKEHMM Teja IO
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue pabOThl CUIIBI YIOPYroCTH HpU HOAbEME TIpy3a C MCIOJIb30BAaHHEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUM: MEpHOA, 4acToTa,
aMmIuTyna. MaremMaTudecKuil M NpPYKMHHBIM MasTHUKM. lIpeBpamienuwe sHeprum npu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CBolicTBa MexaHW4eCKUX BOJIH. [IpoosibHBIE U onepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. Ha6monenune koneGanuii TN MO ASHCTBMEM CUIIBI TSXKECTH M CHJIBI YIIPYTOCTH.
2. Hab6mopenue KoneGaHuii rpy3a Ha HUTH U HA TIPYKHHE.

3. Habmonenue BIHYXKICHHBIX KONEOaHUii M pe3oHaHca.

4. PacnpocTpaHeHHe IPOIOIBHBIX U MOIEPEYHBIX BOJIH (HA MOJEIIHN).

5. Habmomenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTEHL.

6. AxycTnueckmii pe3oHaHC.

Jlabopamopnwvie pabomot u onvimol.

1. Onpenenenne 4acTOTH M MEPUOIA KOJEOAHUI MATEMATHYECKOTO MAasTHHKA.

2. Omnpeernenne 9acTOTHI U IIEPHOIa KOJIeOaHuii TPYKMHHOTO MasTHHKA.

3. Mccnenosanue 3aBHCHMOCTH TMEPHOJA KONeOaHMi IOJBEIIEHHOTO K HUTH Ipy3a OT

JJINHBI HUTH.
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4, VccnenoBanue 3aBUCMMOCTH TIEPHOJA KOJIEOAHHH MPYKMHHOTO MAasTHUKA OT MacChl

rpysa.
5. TlpoBepka HE3aBHCHMOCTH IepUoja KojeOaHMil rpysa, MOABEIIEHHOIO K HUTH, OT
Macchl rpysa.

6. OmbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTH IIEPUO/IA KOJI€OaHMUIA IIPYKUHHOTO MAsATHHKA
OT MaccChl I'py3a U )KECTKOCTHU NPYKUHBI.

7. VsmepeHue ycKOpeHHsi CBOOOIHOIO MaeHUs.

Pa3zgen 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpPOMarHUTHOE I0Jie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWMCTBAa 3JIEKTPOMArHUTHBIX
BOJH. [lIKasia 351eKTpOMarHuTHBIX BOJIH. MCIionb30BaHuE 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. W3yyeHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOUIIBHOIO TeNedoHa.
Pa3zgen 11. CBeToBELI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsMonuHEHOE pacnpOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpa)K€HUs CBETA.
[Tpenominienue cBera. 3akoH npenomiieHus cBeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJAX.
JIunza. Xox mnyweil B numH3e. Onruueckas cucrema (¢oToammnapara, MHKpOCKona u
Teneckona. ['na3 kak onTuyeckas cucreMa. bim3opykocTs U 1alibHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CrioskeHue CIeKTpaIbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpavyuu.
1. IIpsmonuHeitHOE pacpocTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
ITpenomiieHue cBera.
OnTH4eckuii CBETOBO/I.
Xon syuelt B coOuparomiei Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yenue n3o0paxeHnit C MOMOIIBIO JIUH3.
. Ilpunnun nelictBus oToanmnapara, MUKpOCKOIIa U TEJIECKOa.
10. Mopnens riasa.
11. Paznoxxenue 0emoro cBeTa B CIIEKTP.
12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimul.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KEHUs CBETOBOT'O JIyya OT YIJia MaJieHHUs.
2. HzydeHme xapakTepUCTHK H300paXeHHUs TpeMETa B IIIOCKOM 3epKaJle.
3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyya OT yIJia MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHnue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAOIIOJEHHUU 4Yepe3 LIBETOBBIC
(GUIBTPBI.
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Pasznen 12. KBanToBbIe sIBJICHUA.

Oneiter Pe3epdopna u mianerapuas moaenb aroma. Moaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHocTh. Anbda-, Oeta- u ramMma-uznydeHus. CTpoeHHE aTOMHOIO fJpa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaanoaktuBHble npeBpameHus. llepuon
noJIypacnaaa aTOMHBIX sIJIep.

SnepHble peakiyy. 3aKOHbI COXPaHEHMsI 3apsAJ0BOIO U MACCOBOT'O YHMCEN. DHEPIUsl CBSI3U
aTOMHBIX sifiep. CBsA3b Macchl M 3Hepruu. Peakunu cuHresa u neineHus saep. crounuku snepruu
Connua u 3B€37.

Snepnas snepreTuka. JIeicTBUA pagMOAKTUBHBIX U3IYYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIECHHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CnekTp Boaopoaa.

Habumonenune tpeko B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYICHH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimeol.

1. HaGumrozneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IyUEHHUS.

2. HccnemoBanue TPEKOB: HM3MEPEHUE DSHEPTUM YaCTUIBI [0 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-0000 1A NI MOIYIb.

[ToBTOpUTENBEHO--0000IIAIONMIT  MOAYdb MpeAHa3HAUYeH JUIg CUCTeMaTu3aluu U
00001IeHUsT IPEAMETHOTO COJIEPIKAHHSI M OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MTPH U3YYCHUHT
BCEro Kypca (hpU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢duzuke U1 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

[Ipu u3yueHun JaHHOTO MOYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI IESITEIbHOCTH,
Ha OCHOBE KOTOpBIX OOECHEeYMBAETCA JOCTHKEHHE TMPEAMETHBIX U METalpeIMEeTHBIX
IUIAHUPYEMBIX pe3yJibTaTOB OO0y4eHus, (OpPMHPYETCs €CTeCTBEHHOHAy4Has TIPAMOTHOCTD:
OCBOEHHUE Hay4YHbIX METOJIOB UCCIIEJOBAHMSI IBICHUI IPUPO/IbI U TEXHUKHU, OBJIA/IEHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYYCHHbIE 3HAHUS, PeIIaTh 3a7a4i, B TOM YHCIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMATBHO NEATEIbHOCTHBIA XapaKTeP NaHHOTO pas3zeila pealn3yeTcs 3a CUET TOro,
YyTO 00y4arolMecs BHIMOIHIIOT 3aaH1sl, B KOTOPBIX UM Mpe/iaraeTcs:

Ha OCHOBE TMOJIYYEHHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHITH (U3MUECKUE SIBICHUS
B OKpY’KaroUIed MpUPOIe U MOBCETHEBHOM KU3HU;

HCIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBAHUSA (PU3NYECKUX SBICHHM, B TOM YHWCIE IS
MPOBEPKHU TMIIOTE3 U MOIYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAmOOJIee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHIA,
HanpuMep, MPaKTUYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX HICTOYHUKOB 3HEPTUH HAa OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.

cuawNE
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBJI€HO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynbrare usydeHuss (QU3MKM HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs Yy
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

o MPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (hM3NYEeCcKOi
HaYKU;

o [IEHHOCTHOE OTHOIIIEHHUE K JJOCTHXKEHUSIM POCCUICKHUX YUEHBIX --(PH3UKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

o TFOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKJEHUH OOIIECTBEHHO 3HAUUMBIX U 3THYECKUX
po0JeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (PU3UKHU;

o OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX ITPUHIIUIIOB B AESITEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

o BOCIIPUATHE ICTETUUECKUX KayecTB (PU3MUECKON HayKu: €€ rapMOHUYHOIO MOCTPOEHUS,

CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHMSA:

o OCO3HAHME IIEHHOCTH (PM3MYCCKON HAYKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHpAa,
OCHOBBI Pa3BHUTHsI TEXHOJIOTHIA, BAXKHEHIIICH COCTABISIONICH KYJIbTYPHI;

o pa3BUTHE HAYYHOH JII0003HATEIIEHOCTH, HHTEPECa K UCCIIE0BATENILCKOM NesTEIbHOCTH,
5) popmupoBaHus KyJIbTYPbI 310POBbSI H SMOIMOHAJIBHOTO GJIATONIOTYYHST:

o OCO3HAHME IIEHHOCTH O€30MacHOro o0pasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXXHOCTU IIPAaBUJI OE30M1aCHOTO MOBEIEHUS Ha TPAHCIIOPTE, HA JI0POrax, C AIEKTPUUECKUM
U TEIUIOBBIM 000PY/IOBAHUEM B IOMAITHUX YCIOBHSIX;

. c(hOpMUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOTO
e TpaBa y JPyroro 4elioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

o AKTUBHOE yJacTHE B PEHICHUM MPAKTHYECKHUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTEIIbHON
OpTraHW3aIK, TOPOJIa, Kpast) TEXHOJIOTHUECKON U CONMAILHOW HAIPABJICHHOCTH, TPEOYIOINX B
TOM 4ucCle U GU3NYECKUX 3HAHH;

° MHTEpPEC K MPaKTUUECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
. OpUEHTAIlMsI Ha TNpUMEHEHHe (PU3NYECKUX 3HAHWK M7 pemieHus 3aad B 00JIacTH

OKpY’Kalolllel cpeipl, IIaHUPOBAHUS MOCTYNKOB U OIIEHKH UX BO3MOJKHBIX IOCJHEACTBUH IS
OKpYKarolleu Cpeibl;

o 0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOrMYECKUX Mpo0IeM U IyTel UX pelleHus;

8) aganTannu K M3MEHSIOMMMCH YCJIOBUSM CONMAJIBHON M IPUPOIHOM CPeAbI:

o MOTPEOHOCTh BO B3aMMOAECMCTBMM TpPU BBINOJHEHUM MCCIEAOBAaHUN U IPOEKTOB
(¢u3uUecKoil HanPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

o MOBBILIEHNE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITebHOCTD;

. NOTpeOHOCTh, B ()OPMUPOBAHMU HOBBIX 3HAHMN, B TOM 4Hcie (OpPMYIUPOBATH HJEH,
MOHSTHSL, TUIIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;

o 0CO3HaHME JAe(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3MKH;

. IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

. CTpEMJIEHHE aHAJIM3HpPOBATh U BBIABIATH B3aUMOCBSI3M MPUPOIBI, OOLIECTBA U

HSKOHOMHKH, B TOM YHCJIE C MCIIOJIb30BaHHEM (PU3MUECKUX 3HAHUM; OIlEHKAa CBOMX JIEHCTBUI ¢
y4€TOM BIIMSHUS Ha OKPY>KAIOIIYIO CPEY, BOZMOXKHBIX INT00AIBHBIX MOCIIEICTBUM.
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METAINIPEJMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHMsS MporpamMmbl 1O ()U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuyaromerocss OyayT cQopMUpOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHHUBEpPCAJIbHBIC YYeOHBIC JICHCTBHS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUSA, PETYISATUBHBIE YHUBEPCAIbHBIE YUeOHbIE ACHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBrble JJornueckue aeiicTBuA:

° BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

° YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAIIMK, OCHOBAHMS JUII 0000IIECHUS U
CPaBHCHHS,

° BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUYHS B pacCMaTPUBAaEMbIX (akTaX, NaHHBIX U
HAOJIOICHUSAX, OTHOCSAIINXCS K (DU3UUCCKUM SIBIICHUSIM;

. BBISIBJIATh TIPUYMHHO--CJICJCTBEHHBIC CBSI3W TPU H3YYCHUH (PHU3UUCCKUX SIBICHHNA U

IPOIIECCOB, JeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM JCTYKTUBHBIX U HMHIYKTUBHBIX YMO3aKIIFOUCHHIA,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (DU3UUYSCKUX BEINIVH,

. CaMOCTOSITENILHO BBIOMPATh CIOCO0 pelieHus: yueOHoM Qu3ndeckor 3a1auu (CpaBHEHUE
HECKOJIbKUX BapHUaHTOB PEIICHHUs, BHIOOP Hauboliee MOIXOJSAIIEIO ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHECB).

Ba3oBbie ucciienoBaTeIbcKue 1edCTBUS:

o HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI MHCTPYMEHT ITIO3HAHMS;

o MPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY ONBIT, HECIOKHBIN (PU3NIECKUI
9KCHEPUMEHT, HEOOJIbIIOE UCCIIeJ0BaHUE (PU3HUECKOTO SBICHHUS;

. OLIEHUBATh Ha NMPUMEHHUMOCTb M JOCTOBEPHOCTh HMH(OpPMAIIMIO, MOJYYEHHYIO B XOJ€
WCCIIEI0OBAHMS WM DKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (pOpMyITMpPOBaTH 0OOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

. MIPOrHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3MUECKHUX IPOILIECCOB, a TAKXKE

BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

o MPUMEHSTh PAa3JIMYHbIE METONbl, MHCTPYMEHTbl U 3alpochl MpH IOHUCKE U OTOOpe
nH(pOpMalLlMU WIN JaHHBIX C YYETOM IpeNIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;

o aHAJIM3UPOBaTh, CHCTEMATU3MPOBATH M HHTEPHPETHPOBATH HH(POPMALUIO Pa3IHMUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

. CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaJIbHYIO (GOpPMYy NpPEACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7aul HECIIOKHBIMU CXEMaMH, harpaMMaMi, HHOU rpadukoi 1
UX KOMOUHAIMSMU.

KoMMmyHukaTnBHbBIEe yHHBepcaibHblIe yueOHbIe 1eHCTBHUSA:

. B X0J1€ 00CyXJIeHHs y4eOHOro MaTepuaia, pe3yJbTaToB JabopaTOPHBIX PadOT U MPOEKTOB
3aJjaBaTh BOMNPOCHI MO CYHIECTBY 00CYXk/JaeMOil TeMbl W BBICKa3bIBaTh HJEH, HalleJCHHbIE Ha
peleHne 3aaui U MoJiiepskaHue OaroxenaTeaIbHOCTH OOLICHHUS;

o COTMOCTABJIATh CBOM CYXICHHMS C CYXKIECHUSMU JIpYyrUX YYaCTHMKOB JHAJIOTa,
0oOHapyXHUBaTh pa3In4yKie U CXOJCTBO MO3UIHII;

. BBIPA)XaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

. nyOoJIMYHO — TPEACTaBIATh  pe3yJAbTaThl  BBIOJHEHHOTO  (PU3UYECKOTO  OIBITA

(BKCHepI/IMCHTa, HUCCIICA0BaHUs, HpOeKTa);
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° MMOHUMATh U UCIOIH30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ WHIUBUAYATBHON pabOTHI MPU
PEIICHIH KOHKPETHON (PU3HUECKOM MPOOIEMBI;

° MPUHUMATh LEJId COBMECTHOM JEATEIbHOCTH, OPraHUW30BBIBATH JICUCTBUS MO €€
JOCTHIKEHUIO: PacCIpelieNsiTh PO, 00CYyKIaTh MPOLECCHl U PE3YNIbTaThl COBMECTHON pPabOTHI,
0000111aTh MHEHUS HECKOJIIBLKHUX JIONEH;

L4 BBIIIOJIHATE CBOK 4YacCTb pa6OTBI, AOCTHUTass KAaYCCTBCHHOI'O PC3yJIbTaTa II0 CBOCMY
HaIpaBJICHUIO U KOOPAUHHPYA CBOU [[ef/'ICTBI/ISI C APYTMMHU WICHAMU KOMAaHbI;
° OLCHMWBATh KAa4€CTBO CBOCIO BKJIaJa B 06HlHI>'I IMPOAYKT IIO KPUTCPHUAM, CaAMOCTOATCIIBHO

c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

. BBISIBJISTH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIMSIX, TPEOYIOMIMX JJIsl PEIICHUS
bu3nUecKux 3HAHUMH;

. OPUEHTHPOBATHCS B Pa3NUYHBIX MOJAXOAAX MPHUHATHS pEUICHUH (MHIUBUIYyaIbHOE,
MPUHITHE PELICHUS B TPYIIe, MPUHATHE PELICHUN TPYIIIOii);

. CaMOCTOSITEIIbHO COCTAaBJISITh AITOPUTM pEIICHUs (PU3NYECKOW 3aJadd WM TUIaHa

UCCIIEIOBAaHMUSI €  Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBATH MPEIJIaracMbl€ BApUAHThI PEILICHU;

° JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

° JTaBaTh aJICKBAaTHYIO OLICHKY CUTYallUU U MIpeJiaraTh TUlaH €€ n3MEHEHUS,

° OOBSICHSITh TIPUYMHBI JIOCTHIKCHUS (HEAOCTHIKCHHS) PE3YJIBTATOB JEATCIBHOCTH, J1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

° BHOCHUTb KOPPEKTUBBI B JICSITECIBHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS (HU3UYECKOTO

UCCIICIOBAaHMST WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBLIMXCS CHUTYalUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEM;

L4 OICHUBATHL COOTBCTCTBHUC PE3YyJIbTaTa LEJIU U YCIIOBUAM;,

L4 CTaBUTh ceOsl HA MECTO APYyroro 4€JI0BCKa B X0 € CIiopa UJIN JUCKYCCHUU Ha HAYUHYIO TEMY,
MMOHUMAaTb MOTHBBI, HAMCPCHUS U JIOTUKY APYIOro,

L4 IIpHU3HaBaTb CBOE IIpaBO Ha OH_II/I6Ky npu peuICHUN (1)I/I3I/IIIGCKI/IX 3agady HINX B

YTBEPKICHHAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYyroro.
IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOydeHus B 7 KJjacce mpeAMETHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:
. UCIIONIb30BaTh MOHSATHUA: (PU3MYEeCKHe U XUMHUYECKHe sBIEHUS, HaOI0aeHHe,
HKCIIEPUMEHT, MOJIeTb, TUIIOTE3a, €AUHUIBI (PUBNIECKUX BEIUYMH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHUECKOe JBHIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOJICHUCTBYIOIIAS CHUJIA,
nedopmarus (yrnpyras, IiIacTHYecKas ), HEBECOMOCTh, COOOIIAIOIITHECS COCY/IBI,
° pasnuuath sBneHUs (auddy3us, TEIIOBOE IBUKEHHE YaCTHIl BEUIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKCHHE, HHEPITUS, B3AUMOJICHCTBHE Tell, PABHOBECHE TBEPIBIX TEI
C 3aKpETUIEHHOM OChIO BpalleHUs, Ilepeaya 1aBieHus TBEPIBIMU TEIAMU, )KUJIKOCTIMH U Ta3aMH,
aTMocdepHoe AaBlieHre, IIIaBaHUE TeJ, MPEBPAICHIS MEXaHINUYECKON SHEPTyH ) 10 ONMUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

15



o pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUIN B OKPY)KAIOLIEM MHUPE, B TOM
ymclie pusndeckue sIBIeHNs B IPUPO/Ie: IPUMEPHI IBHKEHUS C Pa3IMUHbIMU CKOPOCTSIMU B KHBOU
U HEXMBOH NpHUpOJe, NEHCTBHE CHUJIBI TPEHUS B MPHUPOJEC U TEXHUKE, BIUSHHE arMochepHOro
JaBJICHUSI Ha )KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblYaru B TeJie YEJIIOBEKa, PU 3TOM MEPEBOAUTH
NPaKTUYECKYIO 3a7auy B YUeOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHHI,
o OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKHUE SBICHHUS, MCIONB3YsS (hHU3MUYECKHE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTH BELIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSIS CKOPOCTh, CUJIa
VIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CUjia TPEHUs, JaBieHue (TBEPAOro Tela, KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHMuYecKas padoTa, MOILHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
K03 (UIIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KUHETHYECKas U MOTeHIMAIbHAS SHEPTus ), IpU
OTKCAaHUH MPABUIIBHO TPAKTOBATH (PM3UUECKUI CMBICI UCTIONB3YEMBIX BETMUUH, NX 0003HAYCHUS
U eIMHUIBl (PU3MYECKUX BEJIWYUH, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYHMHAMHU, CTPOUTH TpaUKH M3yUEHHBIX 3aBUCHMOCTEH (PH3HMUECKUX
BEJINYMH;
o XapaKTepu30BaTh CBOMCTBA TeJl, PU3NYECKUE SIBICHUS U MPOLECCHI, UCIIONb3Yys IIpaBHiia
CJIOKEHMsI CHII (BJIOJIb OJHOM MpsiMOi), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIo
paBHOBecHs pbryara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs MEXaHUYEeCKON
DHEpPTUW, TpPH OTOM JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa ¥ 3alMCBIBaTh €ro
MaTeMaTU4YeCKOe BBIPAXKEHUE;
o OOBSICHATH (PU3UYECKHE SIBICHHS, ITPOLECCH] M CBOMCTBA TEJ, B TOM YUCIIEC U B KOHTEKCTE
CUTYalui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIIATh IPUUMHHO--CIICJCTBEHHBIE CBSI3H,
CTpPOUTh OOBSCHEHHWE M3 1—2 JIOrMYeCKHMX MIaroB ¢ Omopod Ha 1—2 H3y4yeHHBIX CBOHCTBA
(Gu3nUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;
. pemiate pacu€THble 3a7aud B 1—2 [EHCTBUS, HCIONB3YysSd 3aKOHbI U (OPMYIIBI,
CBsI3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a]]a4 3allMChIBATh KPATKOE
yCIIOBHE, TOACTABIATh (PU3UYECKHE BEIMYMHBI B (OPMYIIBI U TPOBOIUTH PACUETHI, HAXOAHUTh
CIPaBOYHBIC JlaHHBIE, HEOOXOAMMBIC [UIS pElIeHUs 3a7ady, OIEHUBATh PEATUCTUYHOCTh
MOJIY4YeHHOW (PU3MUECKON BETUUNHBI;
o pacro3HaBaTh IpoOJIeMbl, KOTOPBIE MOKHO PELIMTh NP MOMOIIN (PU3NUECKUX METO/IOB, B
ONHCAaHUM HCCIIEIOBaHMS BBIJIENATh MPOBEpSEMOE MPEanoioKeHne (TUIoTe3y), pa3iuyarh U
MHTEPIPETUPOBATH MMOITYYEHHBIN pe3ysbTaT, HAXOAUTh OIIMOKM B XOJ€ ONbITA, 1€1aTh BBIBOJIbI
II0 €ro pe3yJIbTaTaMm;
o MIPOBOJUTD OMBITHI 10 HAOIIOAEHUIO (PU3UUECKUX SIBICHUN WIH (PU3UYECKUX CBOWCTB Tell:
bopMynupoBaTh MNpPOBEPSiEMbIE MPEANONOKEHUS, COOMpPAaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITa U (POPMYIHPOBATH BHIBOJIBI,
o BBINIOJIHATH MpPsIMbIE M3MEPEHUSl PAcCTOSHUSA, BPEMEHH, MacChl Tena, 00bEMa, CHUJIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3AHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;
o IIPOBOJIUTH HCCIIEJOBAaHUE 3aBHCHUMOCTU OJHOW (PU3MYECKOH BETUYMHBI OT APYroil ¢
MCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PABHOMEPHO JBHXKYLIETOCS TEJla OT
BPEMEHM [BUKEHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Teila, KayecTBa 00pabOTKH
MOBEPXHOCTEN TE€JI M HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IIOLIAAW CONPUKOCHOBEHUS TEJ, CHIIbI
YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BBITAIKUBAIOIIEH CUITBI OT 00bEMa NOTrpyKEHHON YaCTH Tefa
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IIyOWHBI, HA KOTOPYIO
MOTPYXKEHO TeJO, YCIOBU IIaBaHUA TeJ, YCIOBUN paBHOBECHS phluara U OJOKOB), y4aCTBOBATh
B IUIAHUPOBAHUHM Y4YEOHOI'O HCCIIEOBAaHUS, COOMpaTh YCTAaHOBKY M BBIIOJHATH HM3MEPEHHMS,
cienyst TpPEeAJIOKEHHOMY IUIaHY, (HUKCHUPOBAaTh pPE3yabTaThl IMOJYYEHHOW 3aBHCHUMOCTH
¢u3nUecKux BEIWYMH B BHJE NPEUIOKEHHBIX TaONMMIl M TpaduKoOB, [eNaTh BBIBOJBI I10
pe3yJibTaTaM MCCIIeI0BaHNus;
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. MPOBOJNTh KOCBEHHBIE W3MEpPEHHS (U3MYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTU U TBEPIOTO Teja, CUjla TPEHUS CKOJIbKEHUS, JaBJIEHHUE BO3yXa, BBHITAIKHBAIOLIAS
CWJIa, JACWCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTHh TENIO, KOAPQOHUIUEHT IMOJIC3HOTO JICHCTBHS
MPOCTBIX MEXaHWU3MOB), CJeays MPEAJOKEHHOW HHCTPYKIMHM: MPHU BBINOJIHEHUU W3MEpPEHUi
coOMpaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAUYCHUE UCKOMOU BEJIMUUHBL;

o coOMoIaTh TpaBWiIa TEXHUKHM 0€30MacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
00opyI0BaHNEM;
o yKa3bIBaTh MPUHITUIIBI JCHCTBHSI MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,

JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phlUar, MOJABWKHBIA M HETOABWKHBIN OJIOK,
HaKJIOHHAs [JIOCKOCTb;
o XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYEHHBIX MPHUOOPOB M TEXHHUYECKUX YCTPOHCTB
C Omopoil Ha HX OmNucaHus (B TOM 4HCJE: TOAIIMITHAKYA, YCTPOHCTBO BOJIONPOBOAA,
THJIPABIMYECKUN IIpecCc, MaHOMETP, BBICOTOMEp, MOPLIHEBOH HAcoC, apeoMeTp), UCIONb3ys
3HaHUST O CBOMCTBaxX (U3MYECKUX SIBICHUH M HEoO0XOoAWMBbIE (U3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;
o NPUBOANTH MpHUMEPHl (HaXOOUTh HH(POpPMAIMIO O TpUMepax) MPAKTUYECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHWH B TOBCEJIHEBHOW KM3HU sl oOecrieyeHns 0e30macHOCTH
npu oOpaiieHuu ¢ npubopaMM U TEXHUUECKUMM YCTPOMCTBAMHM, COXPAHEHHs 310pPOBbS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKPYIKAIOIIEH cpejie;
o OCYILIECTBIATh OTOOP MCTOYHMKOB HHGpopManuu B IHTepHeTe B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAaHMH M IMyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIIENATH HH(OPMAINIO, KOTOpas SBISETCS MPOTHBOPEYMBON HIIH
MOYET OBITh HEJOCTOBEPHOM;
o WCIOJIB30BATh TPU BBIMOJHEHUN Y4YeOHBIX 33JaHUN HAYYHO--TIOMYJSIPHYIO JINTEPATypy
(Gu3n4ecKoro cojepXaHus, CIpPaBOYHbIE MaTepualibl, pecypcbl cetu HHTepHer, BianeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;
o co3/laBaTb COOCTBEHHBbIE KpaTKHE MHCbMEHHBbIE U YCTHBIE COOOILEHHs Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMAIIUN (PU3UIECKOTO COAEPKAHHsI, B TOM YHCIE IMyOJIHMYHO JeNaTh KpaTKue
coOOlIeHNss O pe3yibTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAHUM, MPH 3TOM TPaMOTHO
UCTIOJIF30BaTh W3YYEHHBIH MOHATUHHBIN anmapar Kypca (U3WKH, COTPOBOXKIATh BBICTYIUICHHE
MIpE3EHTALUEN;
o NP BBITIOJTHEHUH y4eOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenessaTh OOsM3aHHOCTH B
TpyIIIe B COOTBETCTBHH C TIOCTABICHHBIMH 33a4aMH, CJICTUTH 32 BHITIOJHEHUEM TIIaHa ICHCTBHIA,
a/IeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJIaJ B JEATENbHOCTb TIPYIIBL, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aMO/ICHCTBHE, YUYUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:
. UCIOJIb30BaTh TMOHATHS: Macca W pa3Mepbl MOJIEKYIN, TEIJIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE U aMOP(HbIE Teja, HAChIIIEHHBIN
U HEHACHIIICHHBIA Tap, BIAKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS JHEpPTHs, TETUIOBOH
JIBUTATENlb, OSJEMEHTApHBIA DSIEKTPUYECKUN 3apsfl, 3JIEKTPUUECKOe Ioje, MPOBOJHHKH U
TVDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKAN TOK, MATHUTHOE TTOJIE;
o pa3nuyath sBJIEHUS (TEIUIOBOE pAacUIMpEeHHEe W CKaThe, TeIionepeaaya, TeIuIoBOe
paBHOBECHE, CMauMBaHUE, KalWUIAPHbIC SBJICHUS, HCIApEeHUe, KOHAEHCAlMs, IUIaBJICHHE,
KpUcTau3amus (OTBEepJeBaHNe), KUTICHHEe, TeIuonepenavya (TeruIonpoBOJHOCTh, KOHBEKIIHS,
U3JIy4YEHHUE), HJIEKTpHU3alMs Tell, B3auMOJCHCTBHE 3aps]ioB, JNEHCTBUS AIIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMOJICHCTBAE MarHUTOB, ACWCTBUE MAaTHUTHOTO TIOJISI HA TTPOBOIHUK C
TOKOM, DJIEKTPOMAarHUTHAas MHAYKIHS) MO OMHMCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHNUE;
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. pacrmo3HaBaTh IPOSBICHUE N3YUEHHBIX (PU3UUECKUX SIBICHUH B OKPYKAIOIIEM MUPE, B TOM
ymclie pU3ndeckue SBJICHUS B MPUPOJIE: MTOBEPXHOCTHOE HATSHKEHHUE U KalUJUIAPHBIC SIBICHUS B
npUpojie, KPUCTAIBI B Ipupoje, nznydenue ConHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpHU3BI,
o0Opa3oBaHHe pOChl, TYMaHa, HHesl, CHera, 3JIEKTPUUYECKUE SIBJICHUS B aTMochepe, 3TeKTPHUIECTBO
JKUBBIX OPraHU3MOB, MAarHMTHOE ToJie 3eMJd, Apel( MOIIOCOB, POJIb MATHUTHOTO TOJS ISt
JKU3HU Ha 3emuie, MOJSPHOE CHUSHHE, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/lady B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,
. OINKCHIBATh M3yYEHHBIE CBOMCTBA TeN W (U3UYECKUE SIBICHUS, UCTOIB3Ys (U3NUYECKUE
BEJIMUMHBI (TemIepaTypa, BHYyTPEHHSIS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, YAeNIbHas TeIJI0EMKOCTh
BEIIECTBA, Y/ACNbHAs TEIUIOTA IUIABJICHUS, YyIENbHAs TEIUIOTa IMMapooOpa3oBaHUs, yIaeIbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJIbHAsL BIAQXHOCTh BO3/JyXa, JJIEKTPUUECKUH 3apsl, CHJa TOKa, 3JIEKTPUUECKOE
HaNpsDKEHUE, COMPOTHUBIICGHHWE MPOBOJIHHUKA, YIEIbHOE CONPOTUBJICHHE BElIeCTBa, paboTa U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA), NIPU OMHCAHUU MPABUIHHO TPAKTOBATH (DU3UUECKHI CMBICT
UCIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €IUHUIIbBI (PU3NYECKUX BEIMYUH, HAXOIUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU BEIWYUHAMU, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;
o XapaKTepU30BaTh CBOKWCTBA TeJI, (PU3HUSCKUE SBICHUS U MTPOIIECCHI, UCTIOIB3YSI OCHOBHBIC
MIOJIOKEHUSI MOJICKYJIIPHO--KUHETUYECKON TEOPUHU CTPOCHHUSI BEIIECTBA, PUHIIUI CYNIEPIO3UIIUN
noJsiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3apsjaa, 3akoH Oma Juis y4yacTKa Lelu,
3aKkoH J[xoyns—JIeHna, 3aKkoH COXpaHEHUs. SHEPTUHU, IIPU ITOM JIaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHUE;
o OOBSCHATH (PU3NUYECKUE TIPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE CUTYAIUH
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUUYUHHO-CICICTBEHHBIE CBSA3U, CTPOUTH
0o0BsicHeHHEe M3 1—2 JOTMYEeCKUX MIaroB ¢ OMOpoil Ha 1—2 M3yueHHBIX CBOMCTBA (DPU3MYECKHUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;
. pemiate pacu€THble 3a7aud B 2—3 JEHCTBUS, HCIONB3Yysd 3aKOHbI U (OPMYIIBI,
CBsI3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a]]a4 3allMChIBATh KPAaTKOE
YCJIOBHE, BBIBIISITH HEAOCTATOK JAHHBIX JUJIS PEIICHUS 3a7a4d, BHIOMPATh 3aKOHBI U (hOPMYIIBI,
HEOOXOaUMBbIe ISl €€ peIIeHHs, MPOBOJUTH PACUYEThl M CPAaBHHUBATH IMOJTYYCHHOE 3HAYCHHE
($U3UYECKON BEJIMUNUHBI C H3BECTHBIMU JAHHBIMU;
. pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NIECKHX METOOB,
UCIIONIb3Ysl ONMCAaHWE MCCIEIOBAHUS, BBLACIATH MPOBEPSIEMOE NPEANOJI0KEHHE, OLIEHUBATh
MPaBUIILHOCTH TOPSIKA MMPOBEIACHUS UCCIIE0OBAHMS, JIeTIaTh BHIBOJIBL;
. MIPOBOAMTH OMBITHI IO HAOMIOICHUIO (PU3UUECKUX SBICHUN WK (PU3UYECKUX CBOICTB Tel
(kanwIIsipHBIE SIBJICHHWS, 3aBUCHMOCTb JaBJICHHS BO3[yXa OT ero o0b&Ma, TeMIeparyphl,
CKOPOCTH TIpoIlecca OCTBIBAaHUSI M HarpeBaHUs NPH H3JIYYCHHUH OT IIBETa H3Iydarouen
(mornomatroieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIEPATYpPhl KUIKOCTH H
Iomaau €€ TOBEPXHOCTH, HJICKTPHU3alUS T W B3aUMOJCUCTBUE DJIECKTPUUYCCKUX 3apsJiOB,
B3aUMOJICCTBUE TIOCTOSHHBIX MAarHUTOB, BU3yaJM3allMsl MarHUTHBIX TOJIEW MOCTOSTHHBIX
MarHuTOB, JIEUCTBHS MArHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA  DNEKTPOJBUTATENS  TMOCTOSHHOTO  TOKa):  (OpMyIHpOBATh  MPOBEPSIEMBIE
MIPEANOIOKEHHS, COOUPATh YCTAHOBKY M3 TIPEIIIOKEHHOTO 000PY/I0BAHHUS, OTTUCHIBATH X0 OIBITA
1 GOPMYIHUPOBATH BBHIBOJIBI;
. BBITIOJIHATh TIPSMBIE H3MEPEHUS TEMIEpaTyphbl, OTHOCHUTEIHHOW BIIAXXHOCTH BO31yXa,
CHJIBI TOKA, HAMPSDKCHHS C WCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JTaTYMKOB (PH3NUECKUX
BEJIMYMH, CPaBHUBATH PE3yAbTaThl U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COMIOTHON MOTPEUTHOCTH;
° MPOBOJIUTH HCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DU3WYECKOW BETWYUHBI OT IPYTOM C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTH COMIPOTUBIICHUS MPOBOIHUKA OT €T0 JITHHBI,
TJIOMIAU TIOTIEPEYHOT0 CEYCHHS U YJEIBHOTO COIMPOTHBIICHHS BEIIECTBA MPOBOIHUKA, CHUJIBI
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TOKa, WAYIIEr0 uepe3 NPOBOAHMK, OT HANpPSDKEHUS Ha IIPOBOJAHMKE, MCCIEAOBAaHUE
MOCIIEA0BATEIHHOIO U MApaJIEIbHOIO COETUHEHHH MPOBOJHUKOB): IJIAHUPOBATh HCCIIEI0BaHUE,
cOOMpaTh YCTAaHOBKY W BBIMOJHATH MU3MEPEHUs, CIEIys MPeIIOKEHHOMY IUIaHy, (UKCHpPOBaTh
pe3yNbTaThl TMOTYYEHHOW 3aBUCHUMOCTHM B BHJAE TaOiull U TpaUKOB, AeNIaTh BBIBOJBI IO
pe3ynbTaTaM UCCIICIOBaHHUS;

. MIPOBOAUTH KOCBEHHBbIE H3MEpEeHUs (U3MUECKUX BEIUYMH (yAeTbHas TEIIO0EMKOCTh
BEIIIECTBA, CONPOTUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh DIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAys MPEJIOKEHHON
MHCTPYKLUH, U BBIYUCIIATH 3HAUEHUE BEJTUYNHBI;

o coOmogaTh TpaBWiIa TEXHUKHM 0€30MacHOCTH Tpu pabore ¢ J1abopaTOpHBIM
00opyI0BaHNEM;
o XapaKTepU30BaTh MIPHUHIIUIIBI ICUCTBUS U3yUYECHHBIX TPUOOPOB U TEXHHUECKUX YCTPOHCTB

C OIOpOM Ha MX OnucaHus (B TOM 4YMCIE: CUCTEMAa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK HIIEKTPUUYECKOM SHEPIHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTeNbHBIC 3JICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAHUTENH,
3JIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOIO TOKAa), MCIIOJb3ys 3HaHUA O CBOWCTBax
¢u3ndecKux sBICHUA U HEOOXOMMbIe (PU3MUYECKIE 3aKOHOMEPHOCTH;
o pacrio3HaBaTh IPOCThIE TEXHUYECKHUE YCTPOMCTBA M U3MEPUTENIbHbIE IPUOOPHI 110 CXeMaM
U CXEMAaTUYHBIM PHUCYHKaM (JKUAKOCTHBI TEpPMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETD,
JIBUTATEIb BHYTPEHHETO CrOPAaHMUs, JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DJIEKTPUUYECKUX
Lernel ¢ Mociae0BaTeNbHBIM U MapayIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyasl YCIOBHbIE
0003Ha4YEeHUSI DJIEMEHTOB AJIEKTPUUECKUX LIETeH;
o IPUBOAUTH HpUMEpHl (HAXOOUTh HMH(OpPMAIMIO O TpUMepax) MPAKTUYECKOrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEJIHEBHOW JKM3HU A oOecrieyeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHUS 3/I0pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpY Katollel cpee;
o OCYIIECTBIIATH MOUCK MH(pOpMaK (HU3NIECKOTO couepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TyTEM CPAaBHEHHS IOTIOTHUTENIbHBIX UICTOYHUKOB BBIJICNIATH HH(POPMAIIHIO,
KOTOpas ABJISIETCS MPOTUBOPEUUBOI MM MOXKET OBITh HEIOCTOBEPHOM;
o HCIOJIb30BaTh MPH BBINOJHEHUU Y4YEOHBIX 33JaHUN HAayYHO--TIOMYJISIPHYIO JIUTEpaTypy
¢bu3nyecKkoro cojaep:KaHus, CHpaBOYHBbIE MaTepHallbl, pecypchbl cetu HHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
o co3/laBaTb COOCTBEHHbIE IMHMCbMEHHBbIE M KpaTKWE YCTHBIE COOOIIEHUs, 0000mas
MH(OPMALIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJEP)KaHUs, B TOM YHCIE MyOIMYHO
IIPEJCTaBIISITh PE3YJIbTaThl MPOEKTHOM WM HCCIENOBATEIbCKOM NEATENbHOCTH, IIPU 3TOM
rPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATHIHBIN amnmapaT Kypca (U3UKH, COINPOBOXKIAThH
BBICTYIUICHHE IIPE3EHTALNEH;
o IpU BBIMOJIHEHUH YYEOHBIX IPOEKTOB M HCCIEAOBaHUN (PU3UUYECKUX IPOILIECCOB
pacnpenenaTb 005S3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 33Jla4aMH, CIEAUTH 3a
BBITIOJIHEHUEM IIJIaHa JIEHCTBUHA M KOPPEKTHUPOBATh €ro, afeKBaTHO OIIEHHWBAaTh COOCTBEHHBIN
BKJIaJ] B JESITENBbHOCTb T'PYIIbI, BHICTPAUBATh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSBISL
TOTOBHOCTb pa3periatbh KOH(PIUKTHI.

K xonmy oOydeHus B 9 kjacce npeaMeTHbIE pe3ysabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:
o UCIIOJIb30BaTh TOHATHA: CHUCTeMa OTcuéra, MaTephajibHas TOYKa, TPAEKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JIBIKEHUS, nedopManus (yrnpyras, MiacTU4eckas), TpEeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTbh M MEPErpy3kH, IEHTP TSHKECTH, abCOIIOTHO
TBEP/I0E TENO, UEHTP TSHKECTH TBEPJOTO TeNa, paBHOBECHE, MEXaHWYECKHE KOoueOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKaJIa JIEKTPOMArHUTHBIX BOJIH,
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CBET, OJIM30PYKOCTh M JTAIIBHO30PKOCTh, CIIEKTPHI UCITYCKaHUS W TOTJIOMIEHHs, anbda-, 6eTa- u
raMMa-u3J1y4eHusi, U30TOIIbl, siAepHAs YHEPTEeTHKA,;

o pa3nuyath SBICHHS (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JBHKCHHE,
PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBI)KEHUE, CBOOOAHOE Ia/IEHHUE TEJl, PABHOMEPHOE IBUKEHHE
0 OKPY)XKHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTUBHOE J[BWXCHHE, KOJIeOaTeIbHOE JBIKCHHE
(3aTyxarolye U BhIHYKACHHbIE KOJeOaHus), pE30HAHC, BOJHOBOE JIBUKEHHE, OTPaKEHUE 3BYKa,
OPSAMOJIMHEHHOE pacIpoCTpaHEeHHe, OTPaKEHUE M IPEIOMJICHHE CBETa, IMOJHOE BHYTPEHHEE
OTpa)KE€HHE CBETa, PA3JIOKEHHE OEJI0ro cBeTa B CIEKTP M CIIOKEHUE CIIEKTPAJIbHBIX LBETOB,
JCTIEPCUS CBETA, €CTECTBEHHAs pPaJHMOAKTUBHOCTb, BO3HHKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JIY4EHUs1) [0 ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

o pacrio3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBIICHUH B OKpY’KarolleM MUpe (B TOM
yuciae (GpU3NYECKue SIBJICHUS B MPHUPOJE: NPUIMBBI U OTIUBBHI, ABWKeHHE IulaHeT CoJHEYHOH
CHCTEMBI, PEAKTUBHOE JIBUKCHHE JKHMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUUECKUE BOJIHBL, IIyHAMH, X0, [IBETA T€JI, ONTUYECKHUE SIBIECHHUS B IPUPOJIE,
Ouoyornyeckoe JEHCTBHE BHIMMOTO, YJIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO H3IIyYEHHIH,
€CTECTBEHHbIHN paOaKTUBHBIN (POH, KOCMUUYECKHE JIyUH, PaJIMOAKTUBHOE H3JIy4€HHE IPUPOTHBIX
MHUHEpAJIOB, JEHCTBUE pAJAMOAKTHBHBIX W3JIYYCHHH HAa OpPraHU3M 4YEJIOBEKa), MPH ITOM
HEPEeBOIUTh IPAKTUYECKYIO 3aJjauy B yUeOHYI0, BBIICIATh CYLIECTBEHHbIE CBOICTBA (IIPU3HAKU)
(bu3NYECKUX SIBICHUM;

o OIUCHIBaTh M3YYEHHBIE CBOWCTBA TNl U (pU3MUECKHE SBICHHUS, MCIIONB3Ys (hU3UUYECKHE
BEJIMYMHBI (CpeIHAsA U MIHOBEHHAsl CKOPOCTh TeJla P HEPaBHOMEPHOM JBHKEHHH, YCKOPEHHE,
nepeMeIeHne, MyTh, YIII0Basi CKOPOCTh, CHJIAa TPEHHSI, CHUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOIO TMaJeHMsl, BEC Tella, UMIYJbC TeJla, UMIYJIbC CHJIBI, MeXaHUuYeckas pabora u
MOIITHOCTb, TOTEHIIMAIbHAS SHEPT U TeJIa, IIOAHATOTO HaJl TOBEPXHOCTHIO 3€MJTH, TOTCHIIUATbHAS
SHEprus CXKaToM MpPYKUHBI, KHHETHUYECKasl SHEPTHsl, MOJHAsi MEXaHU4eCKasl YHEeprus, Mepuoi u
YyacToTa KojeOaHHii, JUTMHA BOJIHBI, TPOMKOCTB 3ByKa M BEICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTEIb
IPEIOMIIEHUS CPE/Ibl), IPU ONMCAHUH IPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIIOIb3YEMbIX
BEJIMYHMH, 0003HAYCHHUS W €IUHUIIBI (PH3UUECKUX BEITHYMH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE
JAHHYIO (DU3MUYECKYI0 BEJIWYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH TIpadUKU H3y4EHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEITHUYNH;

. XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUECKUE SIBIECHUS M MPOLECCH, UCHOJb3Ys 3aKOH
COXpPaHEHMsI PHEPIruH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLMII CYHNEPHO3UIMU CHJI, PUHLIUI
OTHOCHUTENBbHOCTH [ anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHUS
U TIPEJIOMJICHHsI CBETa, 3aKOHBI COXPAaHEHMs 3apsIoBOIO M MAaCcCOBOIO YHMCEN NpHU SACPHBIX
peakIusx, TpH OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allMCBIBaTh €T0
MaTeMaTHYeCKOE BbIpaXKECHUE;

o OOBSICHATH (PU3NIECKHE TIPOLIECCH M CBOMCTBA TEII, B TOM YMCIIE M B KOHTEKCTE CUTYaIHH
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUIHMHHO--CIICJCTBEHHBIC CBS3H, CTPOHUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ OMOpPOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (DPU3MUYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

o pemaTh pacu€THbIe 3a/1a4M (ONMUpPAOIIUEcs Ha CHCTeMY U3 2—3 ypaBHEHUH), UCHONb3Ys
3aKOHBI U (OPMYIIBI, CBA3BIBAIOIINE (PU3NUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H
3alUCHIBATh KPATKOE YCJIIOBHUE, BBIABIATH HEIOCTAIOIINE WM M30BITOUYHBIC NaHHBIE, BEIOUPATH
3aKOHBl W (OPMYJbI, HEOOXOAWMBIE MJSi peIIeHUs, IMPOBOAUTH pacuéTbl M OICHHUBATh
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BEITMIHHEI,

o pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOILIH (PU3NIECKUX METOIOB,
UCTIONB3Yysl ONMCAaHUE HCCIEIOBAHUS, BBIIENATh IPOBEPSIEMOE IPEAINONIOKEHHE, OICHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHUS, JeiaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3ysabTaThl HAOIIOACHUN U OTIBITOB;
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o MIPOBOMTH OMBITHI IO HAOIOACHUIO (PU3UUIECKUX SBICHUN WIH (PU3UIECKUX CBOICTB Tel
(u3yueHnue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh MEpHoia
KoJie0aHUH PYKUHHOTO MAasITHHKA OT MAacChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYbl MaJIbIX KoJieOaHUU, IPSIMOIMHEHHOE pacpOCTpaHEHUE CBETa, passioKeHHe Oenoro
CBETa B CIEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMeTa B cOOMparolieit JTMH3e, HA0MI0ACHNE CIUIOMIHBIX U TMHEHYAThIX CIIEKTPOB U3ITyYEHUS):
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000PYAOBaHHUS, OMUCHIBATH XOJ]
OTIbITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

o MPOBOANTHh MPU HEOOXOAMMOCTH CEpPUI0 MPSAMBIX H3MEPCHHIA, OMpEAeIsisi CpeaHee
3HAUCHUE U3MEPSEMON BEIHUMHBI ((POKYCHOE PACcCTOSHUE COOMpPAIONICH JIMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

o MPOBOJNTh HCCIICJJOBAHHE 3aBHUCUMOCTEH (U3MUYECKUX BEIUYMH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHU TPU PABHOYCKOPEHHOM IBMXKCHHH 0€3
HAYaJbHOM CKOpPOCTH, Mepuoja KojeOaHWW MaTeMaTH4YeCKOro MasTHHUKA OT JUIMHBI HUTH,
3aBHCHUMOCTH yIjIa OTPaKEHHsI CBETA OT YIJla MAaJCHUS M yIJia MPEJOMIICHHS OT yrila MajeHus):
IUTAHUPOBATh HCCIEAOBAaHUE, CAMOCTOSITENILHO COOMPATh YCTaHOBKY, (DMKCUPOBATH PE3YNIbTATHI
MOJTYYEHHOU 3aBUCHMOCTH (PU3NYCCKUX BEITMYMH B BUJIE TAOJIHII U TPAPUKOB, JIEIATh BEIBOJIBI 110
pe3ynbTaTaM HCCIeI0BaHNUS;

o MIPOBOJNTH KOCBEHHBIC H3MEPEHUS PU3NICCKUX BEIIMINH (CPEIHSS CKOPOCTh U YCKOPEHUE
TeNa MPU PaBHOYCKOPCHHOM JBW)KCHHUH, YCKOPCHHE CBOOOTHOTO MACHHUS, )KECTKOCTD MPYKUHBI,
KOA(P(UIIMEHT TPEeHHsI CKOJBKEHHS, MeXaHudeckas paboTa M MOIIHOCTb, 4acTOTa U IMEPUOJ
KoJIe0aHUH MaTEeMaTHYECKOTO U MIPY>KUHHOTO MasiTHUKOB, ONTHYECKAs CHJIa COOUPAIOIICH JIMH3HI,
paZMoaKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUs, COOUpaATh HKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATH U3MEPCHHUSI, CIIEAYS MPEATI0KESHHON MHCTPYKITUH, BEIYUCIIATH 3HAYCHNE BETUYUHBI U
AHAIM3UPOBATH MOJYYCHHBIE PE3YIbTATHI C YUETOM 33JaHHON MOTPEUTHOCTH U3MEPEHHIA;

o coOmogaTh TpaBWiIa TEXHUKA Oe30mMacHOCTH Tpu  pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;
o pa3nuyaTh OCHOBHBIC MIPU3HAKU U3YyYCHHBIX (U3NYECKUX MOJICIICi: MaTepuaibHas TOYKa,

abCoIIOTHO TBEPJIOE TEJIO, TOUEUHBIN NCTOYHHUK CBETA, Iy, TOHKAs JIMH3a, [UIaHEeTapHask MOJEIb
aToMa, HyKJIOHHasl MOJI€JIb aTOMHOT0 S/1pa;

o XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYE€HHBIX MPHUOOPOB M TEXHUUYECKUX YCTPOHCTB
C OIOpOM Ha MX ONMCaHMs (B TOM YHUCIE: CHUAOMETP, NATYUKHU IOJIOKEHHS, PACCTOSHUS U
YCKOpEHUs, pakeTa, 53XOJIOT, OYKH, HEepHUCcKoll, (oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), UCHONb3ys 3HaHMS O CBOMCTBaX (U3NYECKHUX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

o HCIIOJIb30BAaTh CXEMbl U CXEMaTHYHBIE PUCYHKHM H3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKHX MTPOLIECCOB IIPU PEIIEHUH YU€OHO--ITPaAKTUYECKUX
3aJa4, ONTUYECKHUE CXEMBI Ul MMOCTPOEHUS M300pakeHUH B IUIOCKOM 3€pKajle U coOHMparoiien
JIVH3E;

o OPUBOAMTH MNpUMEpHl (HaXOOuUTh HMH(QOpMANMIO O TMpuUMepax) MHPAKTUYECKOrO
UCIIOJIb30BaHUs (PM3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HU Al oOecrieyeHus 0e30MacHOCTH
npu oOpamieHuu ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPONMCTBAMHU, COXpPAaHEHUS 3/I0pOBbS U
COOJIIOIEHUSI HOPM HKOJIOTMYECKOr0 IIOBEAEHUS B OKpYXKaIoLIeh cpele;

o OCYIIECTBIATh MOMCK HHGpopmanuu Qusudeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIbHO (POPMYITUPYS MOMCKOBBIH 3a1poc, HAaXOAUTh ITyTH OIPeIeICHHUS TOCTOBEPHOCTH
MOJY4eHHOM H(pOpMAIK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOJTHUTEIbHBIX HCTOUHUKOB,;

o WCIIOJIb30BaTh MPH BBIMOJHEHUU Y4YEOHBIX 3a/JlaHUN HAyYHO--TIOMYJISIPHYIO JIUTEpaATypy
buznyecKkoro cojaep:KaHus, CHpaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHeT, BladeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAMKM U3 OJHON 3HAKOBOM

CHUCTEMBI B IPYTYIO;
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° co3aaBaThb COOCTBEHHEBIE TUCHMEHHEIE U YCTHBIC COOGH.[CHI/ISI Ha OCHOBC HH(pOpMaL[I/II/I u3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUYECKOrO colepKaHMsl, MyOIMYHO MpPEACTaBIATh PE3yJIbTaThl
HpOeKTHOf/’I HJIN HCCJIGI[OB&T@JIBCKOﬁ ACATCIIBHOCTH, IIPpU OSTOM TI'PaMOTHO HMCIIOJIB30BATh
U3y4EHHbII NOHATUIHBIN anmapar U3y4aeMoro paszena GU3MKd U CONPOBOXKIATh BBICTYIUICHUE
npe3eHTaluen ¢ yu€ToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 Pusnica - Hayka o npupoze 2 https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 2 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 1 bubnnorexa [JOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
bubnunoreka LIOK
3.1 Mexanrieckoe ABHOKeHHE 3 https://m.edso00.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bubnunoreka LIOK

3.2 Mepuus, Macca, MA0THOCTE 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
3.3 Crna. Buaet e 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBreHHe KHAKOCTH > https://m.eds00.ru/7f416194
bubnunoreka LIOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 9 bubmuoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
51 Pabora u mompgocTs 3 https://m.edso0.ru/7f416194
but6mmorekxa [IOK
52 Hpoctbie MexamH3MEI S . https://m.edso0.ru/7f416194
bubnunoreka LIOK
53 Mexantiieckas oHepri 4 . https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 10
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 6 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 13.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne n/n Tema ypoka Kosinuectso uacon D1eKTPOHHBIE HU(POBLIE
Bcero o0pa3oBaTejbHbIe pecypchl
1 ®du3uka — HayKa 0 npupojie. SBiaeHus npupobl 1
2 dusndecKkue SABICHUS 1
3 Ou3nyecKue BEIMYMHBI U HX U3MEPEHHE 1
4 Mertoabl Hay4HOTO Hf)SHaHI/I}I. OmucaHue } 1 bu6mmoreka [IOK
(U3HYECKUX SIBJICHUN C IIOMOIIBIO MOJCIICH https://m.edsoo.ru/ff09f72a
5 Jlaboparopuast Pa60Ta «3mepenne o0bEMa 1
KHUJKOCTU U TBEPIOTO TEJa.».
VYpoxk-uccnenoanue "IIpoBepka rumnoTe3s:
6 JAIEHOCTh MOJIETA IIApUKa, MYIICHHOTO 1
TOPU30HTANILHO, TEM OO0JIbIIIe, UeM OO0JIbIle BHICOTA
mycka"
7 CrpoeHnne Bemectsa. ONBITHI, JOKa3bIBAIOLINE 1 bubnnorexka [JOK
JTIMCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JlabopaTtopHas pabota «3mepeHnne pasmMepoB 1
MaJbIX T
9 ArperatHble COCTOSIHHSI BEIlIECTBA 1
10 O606mmenue no pa3aeny «llepBoHadanbHbIe 1 bubmmoreka [JOK
CBEJICHUS O CTPOCHUU BEIIECTBAY https://m.edsoo.ru/ff0a0378
11 Mexanundeckoe aBr>keHue. PaBHoMepHOE u 1 bubnuotexa [JOK
HEPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
12 Cxopoctb. Equnuiisl ckopoct 1 h ttpﬁ%ﬁg&ﬁfﬁuﬁf&%?gc
13 Pacuer nyt 1 BpeMeHM IBHKEHUS 1 E_H6HHOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
14 JIBroKeHre U B3aUMOJICHCTBUE YaCTHUII BEIIECTBA 1 bubnnorexa IIOK

https://m.edsoo.ru/ff0a013e
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bu6mmoreka [IOK

15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN https://m.edso0.ru/f0a0cL0
IImorHOCTE BemectBa. Pacyer maccel 1 00beMa bu6mmoreka [IOK

16 :

TeJIa [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 JlabopaTopHas pabora «OnpeneneHre mIOTHOCTH
TBEPAOTO TEJIA»

18 Pemenue 3amau mo teme "[lnoTHOCTh BemecTBa" Eubmorexa LIOK

A https://m.edsoo.ru/ff0al23c

19 Cuila KaK XapakKTepUCTHKA B3aMMOJICHCTBUS TEII.

Cuia ynpyroctu. 3akoH ['yka

20 [[ABnenne Tsarorenus. Crta TsSHKECTH

21 CBsi3b MEX]y CHJIOHN TSKECTH M Maccoil Tena. Bec bubnnoreka [JOK
tena. HeBecoMocTh https://m.edsoo.ru/ff0al1778
Cuia TskecTu Ha Apyrux maHerax. Gusnueckue bubnuorexa [JOK

22
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

23 Pemenue 3amau mo reme «Cuia ynpyroctu. Cuna bubnuoteka [JOK
TsixecTu. Bec TemanBec Tena. https://m.edsoo.ru/ff0a1778
Jlaboparopnas pabota «/3ydueHrne 3aBUCUMOCTH

24 pacTspkeHus (aeopmanin) NpyKUHbI OT
MPUIIOKEHHOMN CUIIBI»

bu6mmorexa [IOK

25 Mauepenne e Jlusamonmerp https://m.edsoo.ru/ff0al8cc
CroxeHne IByX CHJI, HAIPABJICHHBIX MO OJHON bubnuotexa [JOK

26 . . .
psIMOM. PaBHONEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau no reme "PaBHonelcTByIOMIAs
cun"

o8 Cuna Tpenus u e€ Bubl. TpeHue B npupoje u bubnmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «/3ydeHue 3aBUCUMOCTH

paTopHa p e bu6mmoreka [IOK
29 CUJIBI TPEHUS CKOJIBKEHUS OT CUJIbI IaBJICHUS U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH»

https://m.edsoo.ru/ff0alcc8
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Pemenue 3amau Ha onpeencHue

30 PaBHOJCHCTBYIOIIEH CUIIbI
Pemenue 3anau no remam: «Bec Tenay,

31 «I"padpuueckoe nzobpakeHne cuim», «CHIIbI, B_H6HHOTeKa HOK
(PaBHOZCCTBYIONAA CHITy https://m.edsoo.ru/ff0alde0
KonrponsHas padora Ne 1 mo temam:

32 «MexaHndeckoe ABMKEHHEY, «Macca,

IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3zo0paxenue cuimy, «CHIIbI»

33 Hasnenue. CriocoObl yMEHbUIEHUS U YBEJIMUECHUS bubnnorexa [HOK
JABJICHUS https.//m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT bubnuorexa [JOK
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiaeHust TBEPABIMU TEJIaMH, bubnuoreka [IOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBiieHUE B KUIKOCTH U T'a3e, BBI3BAHHOE bubnuotexa [JOK
JEWCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo treme «/laBineHue B )KUJIKOCTH U bubmuorexa [JOK
ra3e. 3akoH [lackamnsi» https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970

39 I'mnpaBnuueckuii npecc B,H6HHOTeKa LIOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. I1opiIHEBOM )KUIKOCTHBIN HACOC

N bubnmnoreka [JOK

41 ATMocdepa 3eMIu 1 IPUUUHBI €€ CYIIECTBOBAHUS https-//m.edsoo.ru/ffoazbsa

bu6mmorexa [IOK

42 Bec Boznyxa. ATMochepHOe 1aBieHne https://m.edsoo.ru/ff0a2b5a

43 N3mepenne armocdeproro napnenus. OmpIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTBH aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI bubnmoreka [JOK

HaJl ypOBHEM MODsI

https://m.edsoo.ru/ff0a2fc4
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bapomerp-anepoun. AtmocdepHoe gaBieHue Ha

bubmuoreka [JOK

45 Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

16 Pemenwue 3anaq mo teme " AtmocdepHoe
napjeHue"

47 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B bubnmoreka [JOK
HUX TeJ0. ApXHUMeIoBa cuia https://m.edsoo.ru/ff0a3276
JIaboparopHas padora «Ompenenenue

48 BBITaJE)KI/IBEIOIHepﬁ CHIIBI z[ef?css IOILIE Ha TEIIO Bubmaorexa ITOK

’ y ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)
JIaboparopHas padora o teMme «lcciienoBanue
49 3aBI/ICI:/IM05TI/I Bgca Teja B BOJAC OT 06Léf4a bubnmorexa LOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH TEJIay
bubmuorexa [JOK
50 TInasanue Ten https://m.edsoo.ru/ff0a3a96
51 Pemrenue 3amau no remam "Apxumenona cuia’,
"V cioBus iaBaHus TeI"
Pemtenne 3agau mo temaM: «I1lnaBanue cymos.
52 Bosx onn'ﬁ;aHHe» «/JlaBrenue TBe nblz](HTen Bubumorexa LIOK
yx N ’ P ’ https://m.edsoo.ru/ff0a3654
JKHIKOCTEH U ra30B»

53 KonrtponsHas padora Ne 2 o teme «/laBnenue

TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [IOK

54 Mexannteckas pabora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

55 MomHOCTS. EAUHMIbT MOIHOCTH https://m.edsoo.ru/ff0a3f82

56 Pemenue 3anay mo Teme "MexaHndeckasi padora.

MomnocTh"

57 [Ipocteie Mexanu3mbl. Peruar. PaBHOBecue cuil Ha
peIyare
Prruaru B TeXHHKE, OBITY U IIPUPOJE.

i Y H IPUPOAL . bubmuoreka [JOK

58 Jlaboparopnas pabota «VccnenoBaHue ycioBuit

paBHOBECHSI phluara

https://m.edsoo.ru/ff0a478e
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59 Pewenne 3amau no reme «YcioBUs paBHOBECUS 1 bubnmoreka [JOK
pbIyara» https://m.edsoo.ru/ff0a48a6
KoadduunenT nosnesnoro neiicTBusi MexaHu3Ma.

60 JlabGopaTtopHas padorta «M3mepenne KII] 1
HAKJIOHHOM MJIOCKOCTI)

61 Pemrenne 3agau mo teme "Pabora, MOIIHOCTS, 1 bu6mmoreka [IOK
KIIA" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sHeprus. Kunernueckas u 1 bubnuorexa [JOK
MOTEHIMATbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 1 bubnmorexa LIOK

https.//m.edsoo.ru/ff0a4360

64 Pemenue 3agau nmo teme "3akoH COXpaHEHUS 1
MeXxaHH4ecKoi sueprun"

65 KonTponbnas padorta Ne 3 o reme «Pabota u 1
MOIIHOCTb. DHEPIHsI»

66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bu6nuoreka [IOK
"MexaHnueckoe IBHKeHHue" https://m.edsoo.ru/ff0a4ee6

67 PezepeHblit ypok. Pabota ¢ Tekctamu 1o teme 1 bubnnoreka [JOK
"JlaBneHne TBEPABIX TEIN, KUIKOCTEN U Ta30B" https://m.edsoo.ru/ffOa4ffe
PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme

68 ] } 1

PaboTa. MouiHocTs. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KVIACC

KouunuyecrBo
e Do s
Bcero
1 OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX 1 bubnunoreka [HOK
ONBITHBIE OATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Monenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHHUM BelleCTBa 1 B,H6HHOTeKa HOK
https://m.edsoo.ru/ff0a540e
4 OOBbsicHEeHHE CBOICTB TBépIIOFO,u)KI/II[KOFO 1 Ta3000pa3HOro COVCTOFIHI/II;'I 1
BEIIECTBA HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETHUECKON TEOPUH
S) Kpucranmuueckue u amopdHbIe TETIa 1 h E,H6HHOTeKa HOK
ttps://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KamWUISIPHOCTh. [I0BEpXHOCTHOE HATSHIKEHUE 1 B_H6HHOTeKa HOK
https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue 1 B_H6HH0TeKa HOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS 1
JaCTHII
9 Buytpennss sneprusi. CriocoObl U3MEHEHUs1 BHYTPEHHEH 3Heprun 1 h B.H6HHOTeKa HOK
ttps://m.edsoo.ru/ff0a5c60
11 Ypok-koudepennus "IIpakTrueckoe UCMOIb30BaHNE TEIIJIOBBIX CBONCTB 1 bubnmoreka [JOK
BEIIECTB M MaTepUAJIOB B LIEJSIX SHEprocoepexenHus" https://m.edsoo0.ru/ff0a65c0
12 KonuuectBo TemnoTel. Y aenbHas TEMIOEMKOCTD 1 h ttpEI;?nJT;I(?ST()?)IT:‘u/LfIfgaIé?G
13 YpaBHeHHE TEIUIOBOTO Oananca. TemnooOMeH u TEII0BOE paBHOBECHE 1 hitp 52%?:?;?&%8;088
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JlabGopaTopHas pabota "VccienoBanue siBJICHUS TEIUIOOOMEHA TIPH

bubmuoreka [JOK

14 . .
CMEIIMBAHUU XOJIOJHOM U ropsiueit BObI" https://m.edsoo.ru/ff0a6a98
15 Pacyer konudecTBa TETMIOTH, HEOOXOAMMOTO IS HATPEBAHUS Tella U
BBIJIETISIEMOTO UM IIPH OXJIAXKICHUU
16 JlaGopaTopHas padota "OnpeneneHue yaeabHON TEIMI0EMKOCTH bubnmoreka [JOK
BeniecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILUIUBA. Y IejIbHAas TEINIOTAa CTOPAHUS Bubmiorexa LIOK
P ) P https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue U OTBEpAEBAHHNE KPUCTAILTMYECKHUX Tell. Y AeTbHas TeIoTa bubnuorexa [JOK
IIJIABJICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas padota "OnpeneneHue yenbHON TETUIOTHI TUTaBICHUS bubnnoreka [JOK
npaa https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 I1 0 N
apooOpa3oBaHue U KoHAeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenbHas temnoTa mapooOpa3oBaHus U KOHJACHCAIIUH. bu6mmoreka [JOK
3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHHSI OT aTMOC(HEPHOTO JaBJICHUS https://m.edsoo.ru/ff0a786¢c
29 Brnaxnocts Bo3ayxa. JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayxa" https://m.edsoo.ru/ff0a7628
23 Pemenwe 3a1a4 Ha omnpeielieHNe BIIAKHOCTH BO3TyXa
24 [TpunHnMnIB paboTh! TemnoBbIX nBurateneif. [laposas TypOuHa.
JIBurarens BHYTPEHHETO CTOPAHHS
o5 KII/I TermoBoro apuratens. TenaoBble ABUTATEIN U 3aIUTa bu6mmoreka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHs U MIPEBPAIICHHS SHEPTUU B TEIUIOBBIX MPOIeccax
27 Pemrenue 3anau no reme "TennoBsie siBieHUs. MI3MeHeHNE arperaTHbIx bubnuorexa [JOK
COCTOSIHMM BemecTna" https://m.edsoo.ru/ff0a83f2
o8 KonTponbnas padora Ne 1 no teme "Tennosslie siBiaeHus. MsmeHnenue bubnnoreka [JOK
arperaTHbIX COCTOSIHMH BeriecTa" https://m.edsoo.ru/ff0a86ae
29 DnexTpu3anys Tel. J[Ba poja dJIeKTPHUSCKUX 3apsIOB
30 VYpoxk-uccienoBanue "DaeKTpusanus TeJl MHIYKIUEN U TIPU

COMPUKOCHOBEHUH"
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bu6mmoreka [IOK

31 B3aumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona https://m.edsoo.ru/ff0ag7e4
30 DnekTpuyeckoe noje. HanpspkeHHOCTD 3ieKkTpudeckoro nodjst. [Ipuniun bubnnoreka [HOK
CYNEPHO3ULINU IEKTPUUECKUX TOJIEHN https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snekTpuyeckux 3apsioB. DnemMeHTapHbii 3apsia. CtpoeHue
aToMa
34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO bubnuoreka [IOK
3apsna https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4y Ha IPUMEHEHHUE CBOICTB 3JIEKTPUUECKUX 3apsi/I0B bubnnorexa [IOK
A p p P https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKHUM TOK, YCIOBHSI €T0 CyleCTBOBaHMs. McTouHuKHI bubnnoreka [JOK
3JIEKTPUYECKOT0 TOKa https://m.edsoo.ru/ff0a95a4
37 JIefcTBUS PJIEKTPUIECKOTO TOKA bubmnorexa [IOK
P https://m.edsoo.ru/ff0a96hb2
38 VYpok-uccnenoanue "JlelicTBUE ANEKTPUUYECKOTO MOJISL HA IPOBOJAHUKH
U JUAJIEKTPUKA"
39 DNEKTPUUECKHUNA TOK B METAJUIAX, )KUKOCTSIX U Ta3ax bubmnorexa [IOK
P KA https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas erb U €€ COCTaBHbIE YaCTH
Cuna Toxka. JlabopatopHas padota "V3MepeHue u peryimpoBaHue CUIIbI bubnmnorexa [JOK
41 " :
TOKa https://m.edsoo.ru/ff0a8bd6
42 Onexkrpuyeckoe HanpsbkeHue. BoabTMerp. JlaboparopHas pabota bubnnoreka [JOK
"N3mepeHue u peryampoBaHue HanpspKeHus " https://m.edsoo.ru/ff0a9e14
43 ConpoTuBieHre NPOBOAHUKA. Y A€IbHOE CONPOTUBIIEHUE BEILIECTBA bubmmorexka [TOK
p p ) p https://m.edsoo.ru/ff0aa738
44 Pemenue 3ampau no reme "Cuiia Toka. DJIEKTPUUECKOE HANPSKEHUE. bubnuotexa [JOK
ConpoTuieHue MpoBOgHUKA" https://m.edsoo.ru/ff0aa738
45 3aBUCHMOCTD CUJIBI TOKA OT HapspKeHUs. 3akoH OMa JiJIs ydacTKa 1enu bubmmorexa [TOK
p : yd https://m.edsoo.ru/ff0aa44a
JlabopaTopHnas pabora "HcciienoBanue 3aBUCMMOCTH CHJIbI TOKA,
paTopHa p A bubnmoreka [JOK
46 UYIIET0 Yepe3 pe3ucTop, OT COMPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e
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47

HOCJ’IGI[OB&TCJ'IBHOC U ImapaljIeJIbHOC COCAUHCHUA ITPOBOJHUKOB

48 JlabopaTopHas padota "l[IpoBepka nmpaBuiia CJ'IO)KCI'-'II/I}I HaIpsDKEHUN TTPU bubnmoreka [JOK
MOCJIEA0BATEIbHOM COCIMHEHNH JIByX PE3UCTOPOB https://m.edsoo.ru/ff0aaas8
49 Jlaboparopuas padota "IIpoBepka mpaBmiia JJisi CUIIBI TOKA MIPH bubnnorexka [HOK
MapayieIbHOM COSJMHEHUHU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha npuMeHeHue 3aKkoHa OMa 11 pa3IungHoro bubnmoreka [JOK
COEMHEHUS ITPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota u MomrHOCTh AeKTprudecKoro Toka. 3akoH Jxoymnsa-JIenna h ttp]ss:ll/}%glcj;??uﬁf(gilz 4
59 Jlaboparopnas padota "Onpenenenue paboThl U MOLUTHOCTH bubnuorexa [JOK
AIEKTPUIYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEKTPUUECKUE IIENH U TOTPEOUTEITN JIEKTPUICSCKON SHEPTHH B OBITY. bubnuorexa [JOK
Kopotkoe 3ambikanne https://m.edsoo.ru/ff0ab660
54 Pemenue 3amau o reme "DnekTpuueckue 3apsabl. 3apsoKEHHbBIE TeNa U bubnnoreka [JOK
ux B3auMoencTBus. 110cTOSIHHBIN 2JIEKTpUYECKUM TOK" https://m.edsoo.ru/ff0abd2c
Kontponsnas pabora Ne 2 o TeMe "DnexkTpuueckue 3apSI/IBI. } Butmiorexa [IOK
55 ifiinxeﬂm,le Tena U uX B3auMoAeiCcTBUA. [10CTOSTHHBIN 2IIeKTpUUYECKUIA https://m.edsoo.ru/ff0abeas
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenonanue "M3ydenne nouaeil OCTOSIHHBIX MarHUTOB" h ttpgﬁ%g&%??uﬁfgig 40
58 MaruauTHOE TojiIe. MarHuTHOE T10JIe 3eMITH B €T0 3HAUCHUE IS KU3HU bubmuorexa [JOK
Ha 3emie https://m.edsoo.ru/ffOacOba
59 OmneIT OpcTrena. MarHuTHOE 1oJIE 3JIEKTPUUECKOro Toka MarHuTHoe bubnnoreka [JOK
MOJI€ KaTYIIKU C TOKOM https://m.edsoo.ru/ff0ac1d2
60 [IpuMeHeHue 27eKTPOMarHuToOB B TexHUKe. JlabopaTopHas pabota bubnmnoreka [JOK
"N3y4yeHne neicTBUS MAarHUTHOTO T0JIsI HA IPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DneKTpoABUraTeIb NOCTOSIHHOIO ToKa. Vcnonb3oBanne
61 AJIEKTPOJIBUTATENECH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. bubnmuorexa [JOK

JlaGopatopHnas pabora "KoHcTpyupoBaHue U u3ydeHue padoThl
AJIEKTPOJBUTATENS "

https://m.edsoo.ru/ff0ac86c
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OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHOM MHAYKIUU. [IpaBuiio

62 Jlenna 1
63 Onexrporeneparop. CriocoObl MOTYyYSHHS IIEKTPUUECKONH SHEPTUH. 1
DNEKTPOCTaHIIMKM Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU
64 Pemenue 3amay mo reme "DIEeKTpUUECKHE U MATHUTHBIE SIBJICHUS" 1
Kontposbras padota Ne 3 mo Teme "INEKTpUISCKHUE U MarHUTHBIC bubnmoreka [JOK
65 " 1 :
ABJICHUS https://m.edsoo.ru/ff0acb14
o " " bu6mmoreka [IOK
66 PesepHblit ypok. Pabora ¢ Tekctamu 1o Teme "TeruioBeie sBICHUS 1 https://m.edsoo.ru/ffoaccse
PesepBHblil ypok. Pabora ¢ Tekctamu 1o teme "IlocTOssHHBIN bubimmoreka [IOK
67 N 1 .
BJIEKTPUYECKUIN TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHeIil ypok. Pabora ¢ Tekctamu 1o Teme "MarHuTHbIC SIBICHUS" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoimuectBo
i Tewa ypoxa odpasonareamte pecypes
Bcero
1 Mexanunyeckoe IBrKeHrne. MarepralibHast TOYKa 1
2 Cucrema orcyera. OTHOCUTEIHHOCTH MEXAHUYECKOTO JIBUKCHUS 1 bubmorexa [OK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMOIIMHEHOE IBUKEHUE 1 B.H6HHOT6Ka HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimosnnHeliHoe ABrkeHne. CpeqHsiss 1 MTHOBEHHAs 1
CKOPOCTh
5 [IpsimonuHetHOE paBHOYCKOPEHHOE JBUKEHHE. Y CKOpPEHUE 1 h E,H6HHOTeKa HOK
ttps://m.edsoo.ru/ff0ad8d4
6 CkopocThb MPSMOJIMHENHOr0 paBHOYCKOpEHHOTOo IBMxkeHUs. ['padux 1
CKOPOCTH
7 JlaboparopHas paboTa "Onpenenenrue yCKOpeHHs Tea mpu 1 bubnuoteka [JOK
PaBHOYCKOPEHHOM JIBH>KEHHH 110 HAKJIOHHOM TUIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoboanoe nagenue ten. OnbiTel [anunes 1
9 PaBHOMepHOE ABMMX)EHUE IO OKpYkHOCTH. [leproa u yacTora oOpaieHus. 1 bubnmnoreka [JOK
JIuneliHas U yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 [leHTpOCTpEMUTENBHOE YCKOPEHUE 1
11 [Iepseii 3akoH HproToHA. BekTop cuiibl 1 h ttpﬁ%?ﬂ?g&g%?uﬁg;{emz
12 Bropoii 3akon HetoTona. PaBHozelicTByro1as cuia 1 hitp iﬁ?nﬁgggoeolfﬁu}l}f(gina
13 Tpernii 3akoH HerotoHa. Cynepno3nnuns CHi 1 h ttp}ss:I//I/?nH.:I(;)sTof)ITrauk‘IfgaEQSZ
14 Pemienue 3agau Ha npuMeHeHue 3aKk0HOB HproTOHA 1 Bubmiorexa LIOK

https://m.edsoo.ru/ffOaeb6c
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bu6mmoreka [IOK

15 Cuna ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anad no teme «Cuia ynpyroctu
17 JlaGopaTopHas pabota «OnpeaesieHne )KeCTKOCTH MPY>KUHBDY bubnnorexa IIOK
https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cuwnatpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUsD bubmiorexa HOK
https://m.edsoo.ru/ff0afa26
JlaboparopHas padota "Onpenenenrue KodphuIueHTa TPSHUS bubnnoreka [JOK
20 " :
CKOJIbJKEHUS https://m.edsoo.ru/ff0af8be
Pewenue 3anau no reme "3akonsl Hetorona. Cuna ynpyroctu. Cuna bubnuorexa [JOK
21 " .
TpeHUs https://m.edsoo.ru/ffOafb8e
29 Cuia TSDKeCTH M 3aKOH BCEMHUPHOTO TATOTECHUS. Y CKOpEHHE CBOOOIHOTO bubnnoreka [JOK
HagaeHus https://m.edsoo.ru/ff0af044
23 Ypok-koHpeperuus "/IBrukeHue Ten BOKPYT I'paBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema). ['anaktuku"
24 Pemenue 3anau no teme "Cuna Ts>KeCTH M 3aKOH BCEMUPHOTO TATOTEHUS " bubmorexa LIOK
https://m.edsoo.ru/ff0af5f8
25 ITepBast kocMuueckast ckopocTs. HeBecoMoCTh 1 neperpy3ku bubmorexa HOK
' https://m.edsoo.ru/ff0af33c
2% PaBHOBecue marepuanbHON TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBECHE bubnuoreka [IOK
TBEPAOTO TeJIA C 3aKPEIUIEHHONW OCBIO BPAILEHUs https://m.edsoo.ru/ffOafe36
27 MowmeHT cuisl. LleHTp TsxecTn
" " bubnuorexa [JOK
28 Pemenue 3agau no reme "MomeHT cuiibl. LleHTp TsxecTn https://m.edsoo.ru/ff0b02b4
29 [TonroroBka Kk KOHTPOJIBHOU padoTe Mo Teme "MexaHnueckoe IBHKEHUE. bubnnoreka [JOK
Bsanmoneiicrsue Ten" https://m.edsoo.ru/ffOb0408
30 KonTtponbHas pabora o Teme "MexaHu4eckoe JBHKEHUE. bubnuorexa [IOK

BzaumoneiictBue ten"

https://m.edsoo.ru/ff0b06ec
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Nmnynbce Tena. UMnynbe cuiibl. 3aKOH COXpAaHEHUsI UMITyJbca. YIPYroe u bubnmoreka [JOK
31 . 1 :
HEYIIPYroe B3anMOJICUCTBHUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3amay mo reme "3aKoH COXpaHEHUS UMITYJIbCA" 1 bubnnorexa IIOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHius "PeakTHBHOE NBIKCHHUE B IPUPOJC U TEXHUKE" 1
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh 1 https://m.edso0.ru/f0b0as4
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHast pabota «Ornpeaesenne padoThl CHIIBI TPEHUS TIPU 1
PaBHOMEPHOM JBHKEHHH TeJa [0 TOPU30HTATBHON TOBEPXHOCTHY
37 CBs13b 2HEpruu 1 padoThl. [loTeHIIMaTbHAS SHEPTUS 1
38 Kunernyeckas sneprus. Teopema 0 KUHETUYECKON YHEPTHH 1 bubmmorexka [TOK
' https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE 1
40 JlaGopaTtopHnast pabota «/3yueHue 3akoHa COXpaHEHUST YHEPTUM 1 bubnnorexa [IOK
https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHUE U €r0 XapaKTePUCTHKU 1 bubmorexa [HOK
https://m.edsoo.ru/ff0b1858
bu6mmorexa [IOK
42 3aryxaromue konebanus. BeinyxaeHHbie konebanus. Pezonanc 1 https://m.edsoo.ru/f0b20f0
43 MaremaTuuecKuid U IPY>KUHHBIN MasiTHUKU 1
VYpok-uccnenoBanue «3aBUCUMOCTb Ilepro/ia KojaeOaHUi OT )KEeCTKOCTH bubnnoreka [JOK
44 1
IIPY’KWHBI U MacChl rpy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBpariieHrie sHEPTruU NP MEXAHUYECKUX KOJIeOaHUAX 1
16 JlaGopaTtopHas pabota «OrnpeaeneHne 4acToThl U IEPHo/ia KoJeOaHmit 1 bubnuotexa [JOK
IIPY>KUHHOT'O MassTHUKA» https://m.edsoo.ru/ffOblaec
47 JlaGopaTtopHas pabota «[IpoBepka HE3aBUCUMOCTH Mepruoia KoeOaHui 1 bubnmnoreka [JOK
rpysa, IOABELICHHOI0 K HUTH, OT MAacChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexanunueckue BoJaHbI. CBOICTBAa MexaHUYEeCKUX BOJIH. [IpogosbHbIe 1 1 bubnnorexa [HOK

MOINEPCUYHBIC BOJTHEBI

https://m.edsoo.ru/ffOb21fe
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Ypok-koHpepenius "MexaHu4ecKue BOJIHBI B TBEPIOM TeJIe.

49 ¢ . L
CeiicMuuecKue BOJHbI
50 3Byk. PacnipoctpaneHnue u oTpakeHHe 3ByKa 1
51 VYpoxk-uccnenoanue "HabmoeHre 3aBUCIMOCTH BBICOTHI 3BYKa OT 1
4acTOThI"
52 ['poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC 1
bu6mmoreka [IOK
53 ok-koH(pepeH1us "YIbTpa3Byk U HH(GPaA3BYK B IPUPOJIE U TEXHUKE" 1
vp (epenuus "YLTpassyK (bpassyK B mpupon https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe "3aKOHBI COXPAHEHHUS. 1 bubnnoreka [JOK
Mexanunueckue KoneOaHusi ¥ BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbhas pabota nmo Teme "3akoHbI cOXpaHEeHUs. MeXaHu4ecKue 1
KoJieOaHuUs U BOJHBI"
56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATHUTHBIE BOJIHBI 1 bubmnorexa [IOK
p ) P https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH 1
58 VYpok-konpepentus "llkana aneKTpoMarHuTHEIX BOJH. Mcrnonb3oBaHue 1 bubnmnoreka [JOK
AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H" https://m.edsoo.ru/ffOb2fe6
Ypok-uccnenosanue "M3ydeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH € bubnnoreka [JOK
59 " 1 _
MTOMOIIbI0 MOOMIILHOTO TenedoHa https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3a1au Ha onpeeeHNe YacTOThI U JTMHBI 3JIEKTPOMArHUTHOM 1
BOJIHBI
OnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoinHOBBIE cBOlCTBa bubnnoreka [JOK
61 1
CBETa https://m.edsoo.ru/ff0b31d0
Ucrounnku cBera. [IpsmonmHeitHOE pacipocTpaHeHre CBeTa. 3aTMEHUS bubnmoreka [JOK
62 1 i
Connua u JIyHst https://m.edsoo.ru/ffOb3658
3aKoH oTpaxkeHus cBeTa. 3epkana. Pelnienue 3a1a4 Ha MpUMEHEHUE 3aKOHa bubnmoreka [JOK
63 1 _
OTpakKCHUs CBETa https://m.edsoo.ru/ffOb38c4
64 IIpenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA 1 bubnnorexa [IOK
p ' p https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpaXkeHHE cBeTa. Vcronb30BaHUE MTOITHOTO 1 bubnuoreka [IOK

BHYTPCHHETO OTPAXKCHHA B OIITUYCCKUX CBETOBOJAAX

https://m.edsoo.ru/ff0b3c5c
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JlaGopaTtopHas padota "VccnenoBanue 3aBUCUMOCTH yTJIa IPEIIOMIICHUS

66 CBETOBOTO JIy4a OT YIJIa MMaJIeHus Ha rpaHuile "Bo3ayx-cTexiao""
67 Ypoxk-kordeperuus "Mcnoap30BaHre MOTHOTO BHYTPEHHETO OTPayKEHHUS:
CBETOBO/Ibl, ONITHUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIun3el. OnTHYEcKas Cujia JTMH3BI https://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n3o0paxeHUi B JTMH3AX bubnnorexa IIOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue (HOKYCHOTO pacCTOSHUS U bubnuorexa [JOK
70 . . " .
ONTUYECKOM CHIIBI COOUpAIOIIEH JTUH3bI https://m.edsoo.ru/ff0b4206
" " bu6mmorexa [IOK
71 Ypok-koHpepenus "OnTudyeckre TMH30BbIe TPHUOOPHI https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa HOK
' https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepennus "ledextsl 3penus. Kak coxpanuts 3peHue"

74 Paznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. Crioxxenue bu6nuoreka [IOK
CIIEKTpaJbHBIX I[BETOB. /[ncniepcus ceera https://m.edsoo.ru/ffOc0f4c
JlaGopatopHas padoTa "OnbITH O PA3JI0KEHHUIO OEIOr0 CBETa B CHEKTP U

75 BOCHII))I/ISITEIO queTa MIpEIMETOB npnpnx Ha0JII0JIEHUH Yepe3 1IBETOBbIE P bubmmorexa [TOK

" https://m.edsoo.ru/ff0cOe2a
buIbTPHEI

76 VYpok-nipakTukyM "BoiHOBBIE CBOWCTBA CBETa: AUCHEPCHS,
uHTepdepeHus u quppaxus"

77 OmnsiThl Peszepdopaa u muianerapHast MoJieNb aToMa bubmorexa HOK

https://m.edsoo.ru/ff0c12a8

78 [Toctynars! bopa. Mozaens aroma bopa

79 Hcnyckanue u noryonieHue ceera atToMoM. KBaHThI. JInHeWyaTeie CrieKTphl bubmmorexa [IOK

) ) https://m.edsoo.ru/ff0c144c

80 VYpoxk-npaktukym "HaburoieHre cuekTpoB ucmyckanus' bubmorexa [HOK

https://m.edsoo.ru/ff0c1550

81 PamnoakTBHOCTE U €€ BUIIBI bubanorexa LIOK

https://m.edsoo.ru/ff0c1672
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bu6mmoreka [IOK

82 Ctpoenue aToMHOTO siipa. Hykimonnast Mojiens https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe ipeBparienus. M30Tombl bubnnorexa [IOK
peBp ' https://m.edsoo.ru/ffOclal4
84 Pentenue 3amau mo treMe: "PannoakTUBHEIE IPEBpaIicHUA" Bubmnorexa LIOK
: PEBp https://m.edsoo.ru/ffOcib4a
85 [Tepuon nmomypacnana
Ypok-koHpepennus "PaguoakTUBHbIC U3TYyYEHHS B IPUPOJE, METUIIUHE, bubnuorexa [JOK
86 " .
TEXHUKE https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET bubmmorexka [TOK
P P ) P P https.//m.edsoo.ru/ff0c1c58
88 DHeprus CBS3U aTOMHBIX sijiep. CBsA3b MAacChl U YHEPTUU bubmnorexa [IOK
p AP p https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ama4 o teme "SnepHbie peakiuu”
90 Peakuuu cunrtesa u nenenus saep. Mcrounuku sueprun CosiHLA U 3BE3]T bubmnorexa [TOK
p- p https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepennus "Anepuas suepretuka. J(elicTBUs paanoaKTUBHBIX
U3ITy4YEHUH Ha )KUBbIE OpraHU3MbI"
92 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe "IIEKTPOMArHUTHOE TIOJIE. bubnmnoreka [JOK
DneKTpOMarHuTHbIE BOJIHBL. KBaHTOBEIE sABIIeHUS" https://m.edsoo.ru/ff0c223e
93 KonrtponbHas pabora no reme "DIeKTpOMarHUTHOE MOJIE.
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE siBiIEHUS "
[ToBTOpenue, o600meHNe. JlabopaTopHbIe pabOTHI IO KypCY bubnuorexa [JOK
94 n = n .
BzaumopeiictBue Ten https://m.edsoo.ru/ff0c245a
95 [ToBTOpenwue, 0600IeHNE. Permenre pacueTHhIX U KaueCTBEHHBIX 3aJ1a4 110 bubnmoreka [JOK
teme "TeroBble mpouecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 06001meHre. Pemenne pacdeTHBIX U KaueCTBEHHBIX 337124 0 bubnuorexa [JOK
96 n LAl .
teme "KIIJ[ TenaoBeIX ABUTATENICH https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 0600eHNE. Permenre pacueTHRIX U KaueCTBEHHBIX 3314 110 bubnmoreka [JOK

teme "KIIJI anekTpoycTaHOBOK"

https://m.edsoo.ru/ff0c2b30
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98 [ToBTOpenue, 0600meHuE. JTabopatopHbie padboTHI 0 Kypcy "CBETOBBIC 1 bubnmoreka [JOK
AByieHus" https://m.edsoo.ru/ff0c2c52
99 [ToBTopenue, o6o0menue. Pabora ¢ TekcTamu 1o Teme "3aKoHbI 1 bubnuoreka [IOK
COXpaHEHUs B MEXaHHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, 0600meHue. Pabora ¢ Tekcramu o teme "Kosebanus u 1 bubmuoreka [JOK
BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTopenue, 0600menue. Padora ¢ Tekctamu 1o Teme "CBeToBbIC 1 bubnuoreka [IOK
ABJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOopenue, o6o0menue. Padora ¢ Tekcramu 1o Teme "KBantoBast u 1
snepHas pu3uka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» ®usuka, 7 xnacc/ [epeimkun .M., UBanoB A.U., AkiinonepHoe oo6mectBo M3aaTenbcTBoO
«IIpocserenune»

» dusuka, 8 knacc/ [Typeimesa H.C., BaxxeeBckas H.E., ObmecTBo ¢ orpaHnYeHHOM
O0TBETCTBEHHOCTHIO «/IPODAY; Akmoneproe obmectBo «M3narensctBo «IIpocBenienne»

» dusuka, 9 knacc/ [Mypeimesa H.C., Baxxeeckas H.E., Yapyrun B.M., O6mecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/I[PODAY; AknmonepHoe odmiecTBo «M31aTeabcTBO
«IIpoceeuienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

.M. Ilepbiikuna, A.U. UBanosa, E.M. I'yTtHuk u ap. ®usuka-7xia1 © AO «M3aaTenbcTBO
«IIpocsemienune»,2023

.M. Ilepsiikuna, A.W. IBanoBa, E.M. I'ytHuk u ap. ®uzuka-8xi1 © AO «M3aaTenbcTBO
«IIpocBemenune»

N.M. Ilepsiukuna, A.. UBanosa, E.M. I'ytHuk u np. ®usuka-9xin © AO «M3aarenbcTBo
«IIpocBemenune»

Kabapaun O. @., Opnos B. A. ®usuka. Tecthl. 7-9 knaccpl: Y4eOHO-METOIUYECKOE TTOCOOHE,
M.: Ipoda, 2000. - 96 c. ni.

Kabapnaun O. @., Opros B. A. 3aganus A UTOrOBOr0 KOHTPOJISI 3HAHUM ydaluxcs mno gpusmuke
B 7-11 kiaccax o01ieoOpa3oBaTenbHbIX yupexxaeHui: Juaaktuueckuii Matepuai, M.:
IIpocsemienue, 1995.

Kabapaun O. @., ®usuka. 9 ki1.: COOpHUK TECTOBBIX 3aJIaHUM JIJIsl TOJITOTOBKU K UTOTOBOM
aTTecTalllu 3a Kypc OCHOBHOM mikoibl. M.: [Ipoda, 2008-2023.

Kupuk JI.A. ®u3zuka. 7-11 kinaccel. Pa3HOypoBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboTtsl. - M.: Unekca, 2011.

Jlykamuk, B.1. CoopHuk 3ama4 o gusuke s 7-9 kiaaccoB 00mieo0pa3oBaTeIbHbIX
yupexaenuit / B.W. Jlykamuk, E.B. IBanoBa. - M.: [Ipocsemenue, 2008.- 240 c.

®duzuka. Metoanueckoe nocodue. 8 kimace/H.C.Ilypermesa, H.E. Baxeesckas, B.M. Yapyrus. -
M.: [Ipoda, 2015

®usuka. KontposbHble u mpoBepounbie padboThl. 8 kiacc /aBTopsl H. C. Ilypsimesa, O. B.
JleGeneBa — M.: [lpoda, 2016

®dusuka. Metoanueckoe nocodue. 9 kimacc/H.C.Ilypermesa, H.E. Baxeesckas, B.M. Yapyrun. -
M.: [Ipoda, 2015

®usuka. KontponbHble U mpoepouHsie padoThl. 9 kiacc /aBTopsl H. C. Ilypsimesa, O. B.
JleGeneBa — M.: [lpoda, 2016

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
Enunas xomnekuust nudpoBeIXx 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

Wureprer ypok. http://interneturok.ru/ru/school/physics/

OopasoBarenbubiii moptan «Pemry EI'D» https://phys-ege.sdamgia.ru

Ownnaiin-mkona «®okchopa» https://foxford.ru/

[Mopran «Videouroki.nety» https://videouroki.net/

Poccwuiickas snekTpoHHas mkoina https://resh.edu.ru/

®denepanbHbIi IIEHTP HHPOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/
®dusuka B aunManusax http://physics.nad.ru
https://edu.skysmart.ru/teacher/homework/dolamovaxi

https://uchi.ru/
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