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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOI'O 00IEro 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaraM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBaresbHON TporpaMmebl, peactaBieHHbIX B PI'OC 000, a Taxke ¢ yuétoM deaepalbHON
paboueii nporpammsl Bocrintanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.

Copneprkanue nporpaMMsl 1o (pU3MKe HarpapiieHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIINXCS M OPraHU3aLUI0 U3y4YeHUsl (PU3MKU Ha AEATEIbHOCTHOM OcHOBe. B
nporpaMMe 1o (U3MKe YUUTBIBAIOTCS BO3MOXHOCTH Y4E€OHOIro IpeAMeTa B pealn3aluu
tpeboBanuiit ®I'OC OOO k nIaHUPYEMBbIM JUYHOCTHBIM MU METAIIPEIMETHBIM pe3ysbTaTaM
0o0y4yeHMsI, a TaKKe MEXKIIPEIMETHbIC CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMsl.

[TporpammMa 1o (¢u3MKe ycTaHaBJIMBaeT paclpeseieHue ydeOHOro maTepuala 1o rojaaMm
o0ydeHust (1Mo kjiaccam), MpeajgaraetT MNPUMEPHYIO I[OCJIEI0BATEIbHOCT H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOTO COJEPKAHUSA U yUETE BO3PACTHBIX OCOOEHHOCTEN
o0yyJarouuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEJIbI0 OKa3aHUS METOANYECKON TOMOILU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka sBISETCS CUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB,
MOCKOJIBKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
O6uonoruel, actTpoHoMued U (uznyeckoil reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IperoCcTaBisgeT HauOojee sCHble O0pas3lbl MPUMEHEHHs HAay4dHOI'O METojia
MO3HAHUS, TO €CTh CII0CO0a MOJTYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

Opnna W3 rIaBHBIX 3a71a4 (pU3M4ecKoro oOpa3oBaHMs B CTPYKType oOuiero oO0pa3oBaHUs
COCTOUT B (OPMHUPOBAHMHM €CTECTBEHHOHAYyYHOM TIpPaMOTHOCTM M HHTepeca K Hayke Yy
o0yyJarouuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE IpEIOjaraeT OBJIAJCHHE CIEAYIOUMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

HAY4YHO OOBSACHSATH SIBJICHUS,
OLICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJIOBAHMUS;
MHTEPIPETUPOBATH JJAHHBIE U UCIIOIb30BaTh HAYYHBIE 10KA3aTEIbCTBA JJIs IOJIyYE€HUS BBIBOJIOB.

[lenn wusyuenus (U3UKA HA YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs OMPENEICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkaA€HHON pemienneM Kosernn MunncrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

NpUOOpeTeHNne HMHTEepeca M CTPEeMJIEHHMsI OOy4arolmMxcs K HayYHOMY H3YUEHHUIO IMPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE NMO3HAHUS U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;

(dbopMupOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3y4eHHs] OCHOB CTPOEHUSI MaTepUu 1
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH,

dbopMupoBaHUE MPEJCTaBICHUNH O ponu (U3MKHU Ui Pa3BUTHUSL JPYIrUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIi;

pa3BUTHE NPEACTABIECHUI 0 BO3MOXKHBIX cdepax Oyayieill mpodeccnoHalbHON NesSTENbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JJAJIbHEHIIEMY O0yYEHHIO B TOM HalpaBJICHUH.

Joctuxenne 5TUX 1eneld mnporpaMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOLIETo
00pa3oBaHus 00ecreurnBaeTCs pelieHHEM CIISAYIOLINX 3a1a4:
npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
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pUoOpeTeHue YMEHHUIl ONMUCHIBATH U OOBICHATH (PU3MUECKHE SIBJICHUS C HCIOJIb30BaHUEM
IIOJIyYCHHBIX 3HAHW;
OCBOEHHE METOJIOB PELICHMs MPOCTEUIINX PacuETHBIX 3aad C MCIOJb30BaHUEM (U3MYECKUX
MOJIEJIeH, TBOPUYECKUX U MPAKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HAOII0AAaTh TPUPOIHBIC SBJICHUS U BBIIOIHSATH OIBITHI, Ja00paToOpHbIe padOTHI
Y DKCTIEPUMEHTAIBHBIE UCCIICIOBAHUS C HCIIOIh30BAHHEM U3MEPUTENIBHBIX TPHOOPOB;
ocBoeHue MpUEMOB paboThl ¢ HHpOpMaLKel PU3NIECKOro CoAepKAHUSL, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX TOCTMKEHUSIX (DU3UKH, aHATTU3 U KPUTHYECKOE OIEHUBAaHUE HHPOPMAITIH;
3HAKOMCTBO €O cdepamMu NpohecCUOHATBLHOM esTeNbHOCTH, CBS3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJie/i0), B 8 kiacce — 68 yacoB (2 yaca B
HEJISIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme o (Gu3nke nepeueHb 1a00paTOPHBIX PadOT U OIBITOB HOCHT
PEKOMEHAATENbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeneHHs Jab0opaTOpHBIX PadOT |
OIIBITOB C YU4ETOM MHANBUAYaIbHBIX OCOOCHHOCTEH 00YJaIOIIMXCsl, CIMCKA AKCIIEPUMEHTAIBHBIX
3aJjaHuil, IpearaéMbIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOT0 3K3aMeHa Mo (H3HKeE.

COJAEP/KAHUE OBYYEHUSA

7 KJIACC

Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY/KAOIIEro MUpa.

®usnka — Hayka o npupoze. SBnenus npuponsl. GusnyuecKue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenUuyMHBL. M3Mmepenue Qusnueckux BenuuuH. Duznueckue MNPUOOPBHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CHCTeMa €INHHIL.

Kak ¢usuka m apyrue ecrecTBEHHbIE HayKW M3Y4aroT NMpUpoay. EcTecTBeHHOHay4HBIH
METOJI TO3HaHMs: HaOJI0JeHHE, IOCTAaHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEpPKE THUMOTE3, OOBsACHEHHE HalmonaemMoro spieHus. OmnucaHue
(GU3UYECKUX SIBJICHUHN C TIOMOIIBI0 MOJICIICH.

Hemoncmpayuu.
Mexanudeckue, TEIIO0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
®dusnueckue TpruOOPHI U MPOLIEIypa MPSMBIX U3MEPEHUN aHATOTOBBIM U IIU(PPOBBIM ITPUOOPOM.
Jlabopamopuvie padomol u onvimel.
OrnipezienieHne 1EeHbI ASJICHUsI Kbl U3MEPUTEIHLHOTO TTprbopa.
N3mepenne paccTosTHUM.
N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.
Ornpezenenre pa3MepoB MaJbIX TeJ.
W3mepenne Temneparypsl IPU TOMOIIN KUAKOCTHOTO TEPMOMETpPA U TaTYNKA TEMIIEPATYPHI.
[IpoBenenune uccienoBaHUs MO MPOBEPKE T'MIOTE3bl: JATBHOCTh MOJETA IIApUKa, MYIIEHHOIO
TOPU30HTANILHO, TeM O0JIbIlIe, YeM OO0JIbIlIe BHICOTA IMTYCKA.

Pa3nea 2. [leppoHavyabHbIe CBEeIeHHS O CTPOCHHMH BeLeCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJEKYNb, WX pa3Mepbl. OMBITHL, T0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JBmxenune dvactuil BemecTBa. CBs3b CKOPOCTH JBH)KEHHUS YacTUI[ C TEMIEpPaTypOu.
bpoynoBckoe nBuxkeHue, auddysus. BzanMopelicTBHe dYaCTHIl BEIIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI — BEILECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEM U  TBEPABIX
(kpucTa/TMYeCKnX) Tel. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
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COCTOSHUSIX M UX aTOMHOMOJIEKYJSPHBIM cTpoeHHeM. OcOOEHHOCTH arperatHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JBHKEHUS.
Hab6mronenue nuddy3un.
Habmronienue siBinenuii, 00bACHIIOMUXCS MPUTSHKEHUEM WIIM OTTAJIKMBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopuwie pabomul u onvimol.

OrneHka IuaMeTpa aToMa METOJIOM PSIOB (C UCosib30BaHueM (Gororpaduii).
OnbITHI O HAOIIOICHUIO TETIOBOTO PACIIIUPEHHUS Ta30B.
OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBIeE TeJl.

Mexanuyeckoe pABuxkeHuEe. PaBHOMepHOE UM HepaBHOMEpHOe JBHKEeHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHUH. Pacu€r myTu U BpeMeHU JABUKECHUSI.

SlBnenne wHepuuu. 3aKoH WHEpUUH. B3aumonelcTBue Tell Kak MNPUYMHA W3MEHEHUS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BEIIECTBA.

Cuna xak xapakTepucTuka B3auMmonencTBus Tes. Cuia ynpyroctd M 3akoH [yka.
N3mepenue cuiibl ¢ TOMOLIBIO AMHAMOMETpPA. SIBIeHNE TAroTeHus U cuiia TsbkecTH. Cuila TskecTu
Ha pyrux mianerax. Bec tena. HeBecomocTs. CiioskeHHe Cuil, HallpaBJICHHBIX 110 OJTHON MPSIMOH.
PaBHonelictByromas cui. Cuiia TpeHust. TpeHue CKOJIbKEeHUsl U TPEeHUE MoKos. TpeHue B npupojie
U TEXHHKE.

Hemoncmpayuu.
Habmroienue MexaHn4eckoro JBUKEHHS Teja.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habntoienue siBjeHUs] UHEPIIUH.
Habumronenne u3aMeHeHus: CKOpoCTH MPHU B3aUMOJIEHCTBUU TEJl.
CpaBHeHue Macc 1o B3aUMOJIEHCTBUIO TEI.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuwvie pabomul u onvimol.

OnpeneneHue CKOpPOCTH PaBHOMEPHOTO JBW)KEHMs (IIapuka B KUAKOCTH, MOJENHU
HIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiasee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK [IapuKa [0 HAKIIOHHON TJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO TeENA.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsykeHus (aeopmanuu) MpYyKUHBI OT
IIPUJIOKEHHOM CHJIBL.

OnbIThI, AEMOHCTPUPYIOILINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tejla U Xapakrepa
COIPUKACAIOIIUXCS TOBEPXHOCTEN.

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIEHUS U YBEIWYeHUs JaBieHus. [laBnenue raza. 3aBUCMOCTb
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBineHus TBEPABIMU TEIAMU, JKUIKOCTSIMH U
razamu. 3akoH [lackansa. ITHeBMaTHMueckue MamMHBL. 3aBUCUMOCTH JABJIECHMS >KMJIKOCTH OT
rryounsl.  ['mapocratmdeckuii  mapagokc. CooOmraroruecss  cocyasl. [ mapaBimuyeckue
MEXAHU3MBI.

Atmochepa 3emnu u armocdeprHoe napieHue. [IpUyuuHBI CyIIeCTBOBAHHS BO3IYITHOU
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBICHUS.

JleiicTBHe )KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJo. BriTankuparomas (apxumeioBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.
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Hemoncmpayuu.

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenayda naBiaeHuUs KUIKOCTHIO U Fa30M.

CooOmaromumecs COCy/pl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT O0bEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLLIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue maBaHus TeJ: IUIABAHUE WIM IOTPYKEHHE TEll B 3aBUCHUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEH Tea U JKUJIKOCTH.

Jlabopamopuwie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOTPY>KEHHOM B HKHUAKOCTh YaCTH Tela.
Omnpenenenye BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOLIEH Ha TEJIO, IOIPYKEHHOE B KUAKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOLEH HA TEJIO B )KUJKOCTH, OT MACChI
Tena.

OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKHMBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOMN B )KUJIKOCTh YAaCTH T€JIa U OT INIOTHOCTH JKUJKOCTH.
KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAaHHUE JIOAKM M ONpeleneHue  eé
Ipy30I10ABbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBECHS phlvyara.
[IpumeHeHue mnpaBuia paBHOBECHsI pblyara K Osoky. «3ojotoe mnpasuiio» MexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprusi. Kunernueckasi v noreHiuanbHas 3aeprus. IIpeBpamienue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHUs SHEPTUH B MEXAHHKE.

Hemoncmpayuu.
[Tpumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopuwvie pabomul u onvimot.
Ornpenenenne pabOThl CHIBI TPEHHS MPU PABHOMEPHOM JIBIJKCHHH TeJla 10 TOPU30HTAIBHON
MOBEPXHOCTH.
Uccnenoanue ycioBuil paBHOBECUS pblUara.
N3mepenne KI1/] HakTOHHOM MIIOCKOCTH.
N3yuyenune 3aKoHa COXpaHEHUST MEXaHUYECKOW SHEPTHH.

8 KUIACC

Pa3nen 6. TenuioBble siBJICHUS.

OcHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYN. OMNbIThI, TOATBEPKIAIONINE OCHOBHBIE MOJIOXKEHUS MOJIEKYISPHO-
KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOro cOCTOSIHUN BelecTBa. Kpucramiyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMadyuMBaHWE M KaOWUIApHbIE sBIEeHUs. TerioBoe
pacIiipeHHe U cxKaTue.

Temneparypa. CBsi3p TeMIeparypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KEHMSI YacTHULL.
Buytpennsis sneprus. CriocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TeIIoNepeaada u COBEpIIeHUE
paboThl. Busl Temionepeaayn: TeIIONPOBOJHOCTb, KOHBEKIUS, U3ITydECHHUE.

KonuuectBo TemnoTel. YiaenbHas TEMJIOEMKOCTh BellecTBA. TemiooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YeNbHas TemioTa IaBieHus. [lapooOpa3oBanme u koHjeHcanus. Mcmapenue.
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Kunenue. YnenpHas Terora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CrOPAHUS.

[Tpuntuner pabotel TemoBeix apurarenedd KIIJ TemmoBoro nsuratens. TeroBbie
JIBUTATENIH U 3aLIATA OKPYXKAOLIEN CPEbI.

3aKOH COXpaHEeHMsI U MPEBPALCHHS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6nronenue nuddysun.
HaGmroienne sSiBJICHUI CMaYMBaHWS M KAAJUTSIPHBIX SBIICHUM.
HaO:roieHue TerioBoro pacuimpeHus Tel.
V3MmeHeHune naBlieHus Ta3a MPy U3MEHEHUHN 00bhEMa U HAarpeBAaHUH W OXJIAXKICHHH.
[IpaBuia U3MepeHuUs: TEMITEPATYPHI.
Buae! renionepenaun.
OxuaxieHrue mpu COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiieHUN padOThl BHCITHUMU CHIIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HabOmronenne kunenus.

. HaGnroieHue mocTosiHCTBa TEMITEPaTyphl TP TUIABJICHUH.
. Mozenu TeIIOBEIX BATATENENH.

Jlabopamopnwvie padbomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnbITHI IO BBIpAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WM caxapa.
OnbIThI 10 HAOJIIOAEHUIO TEIJIOBOTO PACIIMPEHMSI Fa30B, )KUJIKOCTEN U TBEPABIX TEl.
Onpeznenenue AaBIeHUs BO3yXa B OAJUIOHE MINPHILIA.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro 00bEMa M HarpeBaHus Uiu
OXJIAKICHUS.
[TpoBepka runore3sl TMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPHUUECKON
TpyOKe OT TeMIepaTyphbl.
Habmronenne m3MeHeHus: BHYTpEHHEH 3HEpPruM Teja B pe3yibTaTe TeIulonepenayu u padoTsl
BHEIIHUX CHUII.
HccnenoBanue sBiIeHUs TEIIIO0OOMEHA MPU CMEIINBAHUN XOJIOJHON U TOpsiueit BOJIBI.
OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpH TemIooOMEHe C HarpeTbiM
METAJTTMYECKUM LIUIUHIPOM.
Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OmnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.
Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. DinekTpuyeckue M MATHUTHBIE SIBJICHUSA.

OnekTpusanus Ten. /[Ba poja 3JIeKTpUYeCKHX 3apsA10B. B3aumonencTBue 3apsKeHHBIX TEI.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOICHCTBHS 3apsDKEHHBIX TEJI OT BEJTMUMHBI 3apsI0B U
pPacCcTOSTHUS MEX]TY TEJIaMH).

Onekrpuueckoe nojue. Hanpspk€HHOCTh aekTpuyeckoro noss. [IpuHiun cynepnosunuun
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApPHBIM 3ileKTpudeckuil 3apsa. CrpoeHue
atoma. [IpoBOAHUKH U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

ONEKTPUYECKUH TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. VcTouHMKHM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ra3ax.
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. DIeKTporeHepaTop MOCTOSIHHOTO TOKa.

Onektpuueckas 1enb. Cuiia Toka. OnekTpudeckoe HampsbkeHue. ConmpoTHBIIEHUE
MpPOBOJIHUKA. YIeNIbHOE COMPOTUBIEHUE BellecTBa. 3akoH Owma i ydacTKa LEMH.
[TocnenoBarenbHOE U MapaieNIbHOE COETMHEHUE TIPOBOJHUKOB.

Pabota u MoIIHOCTB A5eKTpruYecKoro Toka. 3akoH Jxoymns—JIenna. Dnexrpuueckue enu u
NOTPEOUTENH PIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHUe.

[TocrosiHHbIE MarHuThl. B3anMOJEHCTBHE IOCTOSIHHBIX MAarHuTOB. MAarHMTHOE TIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Had4eHue Jis )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBME MAarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOIO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUTaTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajned. SIBieHue dleKTpoMarHUTHOM  wHAyKuMH. IIpaBuio  Jlenua.
Onekrporenepatop. CrocoObl TOMyYEHUS DIIEKTPUYECKOW HHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.
DneKkTpusanus Ted.
JIBa poja ieKTpUUYECKUX 3apsiIOB M B3aUMOJICHCTBUE 3apsSHKEHHBIX TEJI.
YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKast UHTYKLIUS.
3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.
[IpoBOHUKY U TUIJECKTPUKH.
MopenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUUECKOTO MO,
M cTouHUKY TOCTOSIHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUN TOK B )KUIKOCTH.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3Mepenne 371eKTpUYeCcKOro HarpsKeHUsT BOJbTMETPOM.

Peocrar u marazuH COpOTUBIIEHUN.

BsanmoelicTBre MOCTOSTHHBIX MarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH PA3JAEIEHHUsI MIOJOCOB MarHUTaA.
MoenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
OmneIT Dpcrena.

MarnuTtHoe 1ojie ToKa. IJIEKTPOMArHHmT.

JlelicTBME MarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.
DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

Hccnenoanue sBIEHUS 3JEKTPOMATHUTHON UHAYKIIMH.

OmnsiTel Dapanes.

3aBUCHUMOCTD HaIpaBJIeHUs! MHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHMS.

Jlabopamopuvie pabomul u onvimol.
OTIBITHI TO Ha6J'IIO)IeHI/IIO OJICKTpHU3allU TCJT I/IHJIYKIIHCﬁ " IIpHU COITPUKOCHOBCHHU.
HccnenoBanue AeWCTBUS SJIEKTPUUECKOTO MOJIS HA TPOBOJIHUKU U TUDIIEKTPUKH.
COopka 1 mpoBepka pabOoThI 3JEKTPUUECKOH 1EMH TOCTOSHHOTO TOKA.
W3mepeHue U peryampoBaHue CUIIbI TOKA.
N3Mepenne u perynmpoBaHue HAPSIKEHNUS .
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILIIETO Ye€pe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA
U HaNpPsDKEHUS Ha PE3UCTOPE.
OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTHBIICHHS POBOJHHUKA OT €ro
JUTMHBI, TUTOIIA/IA TIONIEPEYHOTO CEYCHHUSI U MaTepraa.
[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA MPU IMOCIENIOBATEIbHOM COCIMHEHHH JIBYX
PE3UCTOPOB.
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[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

Omnpenenenre MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BbIIEISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYILIETO Yepe3 JaMIIOUKY, OT HAIPsHKEHUS Ha HEl.
Onpenenenne KIIJ[ narpeBarens.

WccnepoBanne MarHuTHOrO B3aUMOJICHCTBUS MOCTOSTHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MIPHU UX OOBbEIMHEHUU U Pa3/ICICHHUH.
WccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMnBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI B3aUMOJICHCTBHUS KATYIIKU ¢ TOKOM M MarHura
OT CHJIBI TOKA M HAMPABJICHUsI TOKA B KaTYIIIKE.

W3ydeHue AeiicTBYsI MArHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM.

KoucTpynpoBanue u u3ydeHue paboThl AIEKTPOIBUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.

OnBITEl IO UCCIIEIOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOW MHAYKIIMH: WUCCIEAOBAHUE M3MEHEHUMU
3HAYEHUS U HAIlPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexanuueckue siBJICHUS.

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOro JBWKEHHUs. PaBHOMepHOE mpsMoiMHENHOe ABMkeHue. HepaBHomepHoe
npsiMoiMHeHoe aBvkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TIpsiMONIMHETHOE aBrKeHne. CBoOoaHoe najgeHue. OMnbIThI
lNanunes.

PaBHOMepHOE nBMXKEHHE 1O OKpYXHOCTH. Ilepmon u yacrora oOpamienus. JluHeiHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH Herotona. Tpetuit 3akoH Herorona. IIpuanmn
CYNEPIIO3ULIUHU CHIL.

Cuta ynpyroctu. 3akoH ['yka. Cuma TpeHus: cujia TPEHUS CKOJIbKEHUSI, CHIIa TPEHHUS TTOKOS,
JIpYTUe BUIbI TPEHHUSL.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOTO MaJIeHUsl.
JBuxenne ianet Bokpyr CosHna. [lepBas kocMuueckast ckopocTs. HeBECOMOCTB 1 MeperpysKHu.

PaBHOBecue marepuanbHOI TOUKU. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec tena. M3menenne ummynbca. MMmynbe cuibl. 3aKOH COXpaHEHMsI UMITYJbCa.
PeakTuBHOE IBUKECHUE.

Mexannueckast pabota ¥ MOIIHOCTh. Pabora cuil TsKecTH, ynmpyroctd, TpeHus. CBs3b
Heprun u pabothl. [loTeHumanbHas »HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrennmanpHas 3Heprus cxxaroi npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU
DHEPruM. 3aKOH COXPAHEHHSI MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.
HabGnronenne MexaHU4eCKOTO ABMKEHHUS Tela OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.
CpaBHeHHe MyTel U TPAEKTOPUM JABUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCuUéTa.
N3MepeHnne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.
UccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.
Habmroienne ABMXEHUS Tela 0 OKPYKHOCTH.
Habnronenne MexaHW4YecKuX sIBJICHUH, MPOUCXOSIMNX B cucteMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBMKEHHH OTHOCUTEIBHO KaOMHeTa (PU3UKH.
3aBUCHMOCTH YCKOPEHHMSI TeJla OT MacChl TeJla M IEUCTBYIOIIECH Ha HETO CHJIBI.
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HabGnronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

M3meHeHune Beca Tea Npu yCKOPEHHOM JBUKEHUU.

[Tepenaua uMmysbca Npyu B3aUMOJICHCTBUHU Tell.

[TpeoOpa3zoBaHus SHEPTUH NIPU B3AUMOACHCTBUHU TEJL.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOIECHCTBHH.

CoxpaHeHue UMITyJIbCa TPHU a0CONIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaOnroneHue peakTUBHOIO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUU IPU CBOOOIHOM I1aJIEHUU.

CoxpaHeHue MEXaHUYECKON 3HEPruM IIPU JIBUXKEHUH TeJla M0 IeHCTBUEM NPYKUHBI.
Jlabopamopuwie pabomol u onvimol.

KonctpynpoBanue TpakTa Jyuisl pa3sroHa ¥ JaJbHEHIIEro paBHOMEPHOIO JBM)KEHUS LIapUKa WU

TEJIEKKH.

OnpeneneHue cpeiHell CKOPOCTU CKOJIbKEHHsI OpycKa WM JBH)KEHUS LIapUKa 110 HaKJIOHHOMN

IJIOCKOCTH.

OnpezneneHue yCKOpeHUs Teja IpH paBHOYCKOPEHHOM JBM)KEHHUH 110 HAKJIOHHON TNIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUKEHUH 0€3 HayalbHON

CKOpOCTH.

[TpoBepka TUIOTE3bl: €CIM MPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauyajJbHOM CKOPOCTH IIYTH

OTHOCATCS KaK psiJl HEUETHBIX YMCeJl, TO COOTBETCTBYIOIINE POMEXKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JJaBJICHHUS.

Onpenenenue k03(pPULINEHTA TPEHUS CKOIbXKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue paboThl CUJIBI TPEHHS NMPU PAaBHOMEPHOM JIBUKEHHUHU Tejla MO T'OPU30HTAIbHOM

MOBEPXHOCTH.

. Onpez[eneHI/Ie pa6OTbI CHJIBI YIIPYT'OCTHU IIPpHU noabEMe rpy3a ¢ UCII0JIb30BAHUEM HCIIOABUKHOT'O U

MOJBMYKHOTO OJIOKOB.
N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

Pa3nen 9. Mexannueckue Kos1e0aHUSI M BOJIHBI.

KonebarenbHoe aBmxenue. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHUM: MEpHUO, 4YacToTa,
aMIuTyna. Marematudeckuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0JIe0aTEeIbHOM JIBHKEHUH.

3aryxaromue kojebanus. BeiHy)kneHHbie konebanus. Pesonanc. MexaHn4yecKkue BOJHBI.
CaoiicTBa MexaHH4ecKuX BOJH. [[pofonbHbIe U onepeyHble BOJIHBI. JIIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEP/IOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
Habmonenne xonebanuil Tea Mo A€HCTBUEM CHIIBI TSDKECTH M CUJTBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habumonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30oHaHca.
Pacnipoctpanenue npooabHBIX U MONEPEYHbIX BOJIH (Ha MOJIENHN).
Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimul.
OmnpezneneHue 4acTOTHI U MEPHOA KoleOaHU MaTeMaTHYeCKOro MasiTHUKA.
Ornpezenenne 4acTOThl U IEPHoJia KOJeOaHUil MPy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHNH MOABEIIEHHOTO K HUTH I'py3a OT JUIMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/1a KoieOaHUM NMPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH MEpUOJIa KoJeOaH Irpy3a, MOIBEIIEHHOT0 K HUTH, OT MacChl Ipy3a.
OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCMOCTD IepHo/ia KoieOaHuM MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a 1 KECTKOCTH MPY>KUHBI.
W3mepeHue yckopeHus cBOOOAHOIO MaJACHHUS.
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Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI.

SHQKTpOMaI‘HI/ITHOe II0JIC. 3HCKTpOMaFHI/ITHLI€ BoaHLI. CBOHCTBa QJICKTPOMArHUTHBIX
BouH. lIkana 31eKTpoMarHuTHBIX BOJIH. Mcronb30BaHue 3J€KTPOMAarHUTHBIX BOJIH JUISl COTOBOM
CBSI3U.

DnexkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoinHOBEIE cBOWCTBa CBETA.

Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopuwie pabomol u onvimol.
W3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBetoBble sIBICHHS.

JlyueBas monenb cBera. Mcrtounuku cBera. IlpsmonuneiiHoe pacnpocTpaHeHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBeta. 3aKoH mpenomieHus cBera. [lonHoe BHyTpeHHEe OTpa)KeHHE CBETA.
Hcrnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUSI B OITHUECKUX CBETOBOIAX.

Jlunza. Xopx nyueit B smuze. Onrtuyeckas cucreMa ¢oToanmnapara, MHKPOCKONA U
Teneckorna. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cBeta B criekTp. OnbiTel HploToHa. CliokKeHHe CIIeKTPaIbHBIX 1IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
[TpsimonuHEHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon nyueil B cobuparoiieil JnH3e.
Xox J1ydeil B paccenBarolel JIMH3E.
[Toryuenue n300pakxeHUi C MOMOILBIO JIUH3.
[Tpuniun neiictBus goroarnmapara, MUKPOCKONA U TEJIECKOIA.

. Monenb riasa.
. Paznosxenue 6emoro cBera B CIEKT).
. [Tomy4yenue 6e10r0 CBETA MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuwvie pabomul u onvimot.
HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHHsI CBETOBOTO Jiy4ya OT yrJjia MaJeHusl.
W3ydeHne XxapakTepuCcTUK H300pakeHus IpeIMeTa B INTIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJla MIPEJIOMJIEHUSI CBETOBOIO JIy4ya OT yIJIa MAaJeHMs] Ha TpaHule
«BO3yX—CTEKJIIOM.
[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OMBITHI MO BOCTIIPUSATHUIO I[BETA MPEAMETOB TP UX HAOTIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.

Pazgen 12. KBanToBbIe siBJIeHMS .

OmneiThl Pe3epdopaa u mmanerapuas Mmoaens atoma. Mogens atoma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTE. Anbda, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOTO Spa.
Hyknonnass Mopzens aromHoro siapa. M3oromsl. PamnoaktuBHbIE mpeBpamienHus. llepuon
noJtypacnaaa aTOMHBIX sIJIep.

Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOTO YMCEN. DHEPIHs CBS3H
aTOMHBIX sijiep. CBs3b Macchl U 3Hepruu. Peakunu cuntesa u aeneHus saep. MictouHnuku sHepruu
CoHIa ¥ 3BE31.
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Anepnas sHepretuka. JleicTBUS paguoaKTUBHBIX U3JTYYCHUN HA )KUBbBIE OPTaHU3MBbI.

Hemoncmpayuu.
CreKTpbl U3J1y4€HUs U TOIJIOIIEHNUS.
CrHeKTphl pa3aMYHbIX I'a30B.
CrnexTp BoaOpo/a.
HaGnronenue tpeko B kamepe Buibcona.
Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.
Perucrpanus uzinydeHus IpUPOJHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuwie pabomol u onvimol.

HaOnroneHue CrijIonHbIX ¥ IMHEHYaThIX CIIEKTPOB U3TyYEeHHUS.
HccnenoBanue TpeKOB: U3MEPEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).
N3mepenue painoakTUBHOro (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO-00001IAIOLINI MOTY/Ib MTPEIHA3HAUEH JUIsl CUCTEMATH3AIMH U 00001IeHNS
IIPEIMETHOTO COAEPKAHMSI U OIBbITA AESITEIbHOCTH, IPUOOPETEHHOTO MTPU U3YYEHUH BCETO Kypca
bu3uKky, a TakxKe JUIsl MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMeHYy 1O (U3UKe i
00y4aromuxcsi, BBIOPaBIIUX 3TOT yUE€OHBIN IPEIMET.

[Tpu n3yd4eHnn JaHHOrO MOLYJIS PEATU3YOTCS U CUCTEMATU3UPYIOTCS BUABI I€ATEIbHOCTH,
Ha OCHOBE KOTOpBIX OOECHEeYMBAETCA JOCTHIKEHUE MPEAMETHBIX M  METallpeIMETHBIX
IUIAHUPYEMBIX pEe3yJIbTaTOB O0y4YeHHs, (QOPMHUPYETCS €CTECTBEHHOHAy4YHasi IPAMOTHOCTD:
OCBOEHHUE HayYHbIX METOJIOB UCCIIEIOBAHMSI IBJIEHUI IPUPOABI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMU
OOBSCHATH (PU3MUECKHUE SIBICHUS, IPUMEHSS OTy4YEeHHbIE 3HAHUS, pelaTh 3aa4M, B TOM YHUCIIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMIIHATBHO AESATENBHOCTHBIN XapaKTep JaHHOIO pa3fella pealu3yercs 3a CUET TOro,
YTO 00YJaroNIMecs BHIMOIHIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE MOJY4YE€HHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKUE SBICHUS
B OKpY’KaroIed MPUPOIe U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHBIE METObl UCCIIEAOBAHUS (DPU3MUYECKUX SIBICHHM, B TOM YHCIe IS
MPOBEPKHU TMIIOTE3 U MOTYUEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBl HanOojee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPaKTUUYECKOr0 MCIOIb30BaHMs Pa3IMYHbIX UCTOUHUKOB YHEPIHMHM HA OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIIOB YHEPTUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne pU3MKH Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsI HAMIPABIEHO HA JOCTHKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

B pesynprare usyuenus (QU3MKM HaA YpPOBHE OCHOBHOIO 0O0mIero oOpa3oBaHHs Yy
oOyuatoterocst 0yayT c(hopMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

- IPOSIBJIEHUE HHTEPECA K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (hM3MUECKOil HAyKH;
- IEHHOCTHOE OTHOIIEHHUE K TOCTH)KEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- TOTOBHOCTh K AaKTHBHOMY YYacTHUIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAUUMBIX M ITHYECKUX
npo0JieM, CBSA3aHHBIX C MIPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAaHHE BAJKHOCTU MOPAJIIBHO-ITUYECKUX IIPUHILIMUIIOB B I€ATEIBHOCTU YYEHOTO;

3) acTeTH4YeCKOr0 BOCIIMTAHMSI:

- BOCIIPUSITHE 3CTETHMYECKUX KauecTB (u3nueckoid Hayku: €€ TapMOHMYHOI'O TOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;



4) HEHHOCTH HAYYHOIO NO3HAHUSA:

- OCO3HAHME [IEHHOCTH (PH3UYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA TIO3HAHUSI MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEA0BATEIbCKOM JIEATEbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAIBLHOI0 0J1ATONOJy U

- OCO3HAHME I[IEHHOCTH 0e30macHoro obpa3a KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BaXHOCTU TPaBHJI OE30MaCHOTO MOBEACHHUS HAa TPAHCIOPTE, Ha JIOPOTax, C JJIEKTPUUYECKUM U
TEIJIOBBIM 000pYZ0OBaHUEM B JOMAIIIHUX YCIIOBHUSX;

- chopMHpPOBAHHOCTh HaBBIKA pedIieKCHH, MPU3HAHUE CBOETO IMpaBa Ha OLIMOKY U TaKOIroO e
npaBa y JIpyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

- aKTUBHOE Y4YacTHE B PCIICHUHM MPAKTUYECKHX 3aaad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alym, ropojia, Kpas) TeXHOJIOIMYECKON U COLMATbHOM HAIMPaBICHHOCTH, TPEOYIOIIUX B
TOM YHUCIIe U QPU3HUYECKUX 3HAHHIA,

- HHTEpEeC K MPaKTUIECKOMY U3y4eHUI0 podeccuil, CBsI3aHHBIX C PU3UKOI;

7) IKOJIOTM4eCKOT0 BOCIIMTAHMS:

- OpHUEeHTaIs Ha IPUMEHEeHHEe (PU3NUECKUX 3HAHUH [T pEIICHUs 3a/1a4 B 00JIaCTH OKPYKaroIIeH
cpenbl, TUIAHUPOBAHUS TMOCTYIKOB M OLICHKHA WX BO3MOXKHBIX TMOCIJIEICTBUMA JUISI OKpYXKarolen
Cpelibl;

- 0CO3HaHKE TTI00ANTBHOTO XapaKTepa YKOJOTHUECKUX MPOOIEM U IMyTel UX PELICHHUS;

8) axanTanum K H3MEHSIOIMMCH YCJIOBUSAM COLUAJIBHON U IPUPOJHON cpeabl:

- MOTPEOHOCTHh BO B3aUMOJICCTBUU IPHU BBIMOJHEHUU HUCCIEIOBAHUN U MPOEKTOB (hU3UUYECKOM
HAIPaBIEHHOCTU, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

- IOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACSATEIHHOCTD;

- IOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHMIA, B TOM 4Yucie (POpPMYIUPOBATH MU, MOHATHUS,
TUTIOTE3bI O (PU3NYECKUX O0BEKTAX U SIBJICHUSX;

- 0co3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu pU3nKu;

- INTAHUPOBAHUE CBOETO PA3BUTHS B TPUOOPETECHUHN HOBBIX (PM3UUECKUX 3HAHUM;

- CTpEeMJICHUE aHAIM3UPOBATH U BBISBIISITH B3aUMOCBSI3U IPUPOIBI, 00IIIECTBA M SKOHOMUKH, B TOM
YHUCJIE C UCTIOIb30BAHUEM (PU3HUECKUX 3HAHUM;

- OIICHKA CBOMX JEHCTBHM ¢ YUETOM BIHSHUS Ha OKPYKAIOIIYIO CPEy, BOBMOXKHBIX TJI00aIbHBIX
MOCJIECTBHIA.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHuss mporpamMMbl 0 (U3MKE Ha YpPOBHE OCHOBHOIO OOILIETO
oOpa3oBaHust y oOyuvaromerocss OyayT c(hOpMUpPOBaHbI MeTaNpeAMeTHbIe PpPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJbHbIE YUeOHbIE ICHCTBUS, PETYIATUBHbIE YHUBEPCATIbHbBIE YUeOHbIE ICHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIe NelCTBHUS

ba3oBble jornueckue geMcTByA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN O0OBEKTOB (SIBJICHHUI);

YCTaHABIIMBATh CYIIECTBEHHBIN TpPHU3HAK KIAacCU(PUKAIUUA, OCHOBAaHUSA [UIsi 0000IIeHUs u
CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYUST B paccMaTpuBaeMblX (hakTax, MTaHHBIX U
Ha6J'IIO,ZIeHI/I$IX, OTHOCSIINXCA K (1)PI3I/I‘I€CKI/IM SIBJICHUAM

BBISIBJISITh TPUUMHHO-CJICICTBEHHBIE CBSI3U MPU M3YyYEHUH (DU3MUECKUX SBICHUN U MPOIIECCOB,
JaeJ1aTb BBIBOABI C UCITIOJIB30BAHUEM JIG)IYKTI/IBHI)IX U MHAYKTHUBHBIX yM03aKJ'I}O'-IeHI/II7[, BBIIBUT'AaTh
TUTOTE3bI O B3aMMOCBS3SX (PU3NUECKUX BEIHYUH;



CaMOCTOSITEIbHO BBIOMpATh CMOCO0 permieHus y4deOHou Qu3nueckord 3amadu  (CpaBHEHUE
HECKOJIbKMX BapHaHTOB PEIICHUs, BHIOOP Hauboiee MOIXOISAIIEIo ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ncciegoBarejbcKue IeiicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

OPOBOJIUTH IO CAMOCTOSITEIILHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3UUECKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHMUS,

OLICHMBATh HA TPUMEHMMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, IOJYyYCHHYI0 B XOJIe
MCCJICTOBAHMSI UJTU DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYIUPOBaTh OOOOIIEHHST M BBHIBOABI IO pe3yabTaTaM IMPOBEAEHHOTO
HAOJII0/ICHUS, OIBITA, UCCIICIOBAHMS,;

IPOTHO3UPOBATh BO3MOXKHOE JAajibHelIIee pa3BUTHE (PU3UUYECKHX IPOLIECCOB, a TAK)KE BBIIBUTATh
MPEOJIOKEHNS 00 X Pa3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

MPUMEHSTh Pa3jMYHbIe METOJIbl, HHCTPYMEHTBI U 3aMPOCHI MIPH MOUCKE U 0TOOpEe MH(POpMAIIH
WIN JaHHBIX ¢ yYETOM MPEIIIOKESHHON yueOHOH pu3mueckoii 3a1auu;

aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO PA3IMYHBIX BUAOB U
dbop™m npeacTaBIeHNUs;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO (opMy TpeacTaBieHus uHDOpMaLUU U
WITIOCTPUPOBATh PeIIacMble 33a4i HECJIOKHBIMU CXEMaMH, TUarpaMMaMi, WHOW TpaduKoil u
UX KOMOMHAIUSMU.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbI€ JelcTBHA:

B Xo0Ji¢ 00CYXIeHUsT yd4eOHOro marepuaia, pe3ylbTaToB JIaopaTOpPHBIX PabOT M MPOEKTOB
3aaBaTh BONPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBbl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
pelleHune 3a7a4u U NoAepKaHue 0IarokenareaIbHOCTH OOIEeHUS;

COIIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSAMH JPYTrUX YYacTHHUKOB JIHAIIOra, OOHApYKHWBATh
pa3inyre U CXOJICTBO MO3UIINN;

BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;

nyOMMYHO TPEJCTABNIATH PE3YyNbTAaThl BBIMOTHEHHOTO (PU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAaH/IHOM U MHANBUAYAIBHON pabOTHI TP PEeIICHUU
KOHKPETHOU (pU3u4ecKoit mpoOiemsl;

NPUHUMATh 1eTM COBMECTHON NIeATeNbHOCTH, OPraHU30BBIBAaTh JEHCTBUS MO €€ JOCTHXKEHUIO:
pacrpeieniaTh poyid, OOCYXAaTh MPOLECCHl M Pe3ybTaThl COBMECTHOW paboOThI, 0000IIaTh
MHEHUS HECKOJIbKHX JIFOJICH;

BBITTOJIHATH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3yibTaTa 10 CBOEMY HaIlpaBJICHUIO
¥ KOOPAMHUPYS CBOU JICUCTBUSA C APYTUMHU YJIEHAMH KOMAaH/IbI,

OLICHMBATh KA4eCTBO CBOETO BKJaJa B OOMIMI TPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsdX, TPeOYIOIUX A peleHus
bu3nUecKux 3HaHUM;

OPUCHTHUPOBATLCA B PA3JIMYHBIX IMOAXOJAaX IMPUHATHUA pemeHHﬁ (I/IH)II/IBI/IllyaJ'II)Hoe, IIPUHATHEC
pEellIeHus B IpyMIle, IPUHIATHE PELLIEHUH TPYIIIOi);

CaMOCTOSITENIbHO COCTABIISATh aJITOPUTM pelIeHUs PU3NYECKON 3aauu WM TUIaHa UCCIIEIOBaHUS
C Y4€TOM HMEIOLIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATb
IIpeJIaracMble BApUAHTBI PEIICHMIA;

JienaTh BHIOOpP U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJJIEKT:



JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallMH U IIPeJUIaraTh IUIaH €€ N3MCHECHHUS,

OOBSICHATH MPUYMHBI TOCTUKEHUS (HEJTOCTHKEHHS) PE3yIbTATOB JESTEIBHOCTH, AaBATh OL[CHKY
IpUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (PU3NIECKOTO
UCCIICIOBAaHMSI WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIbCTB, M3MEHHUBLIMXCS CHUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUAM;

CTaBUTh Cce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WU TUCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HABaTh CBOE MPABO HA OMIMOKY MpH pelIeHUH (PU3UYECKUX 3a7ad WM B YTBEPKACHUAX HA
Hay4YHbIEC TEMBI U TAKOE XK€ MPABO IPYTrOro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydeHus B 7 kJjacce MpeIMETHbIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:
UCIIOJIb30BaTh TOHATHA: (U3MUECKHEe U XUMHUYECKHE SIBICHUS, HAOMIOACHHE, SKCIEPUMEHT,
MOJIeJIb, TUIIOTE3a, €AUHHUIIBI (PU3UYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperarHble COCTOSIHUS
BelecTBa (TBEpAOE, JKHUJKOE, Ta3000pa3HOE), MeXaHHYecKoe MABIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpHs, PAaBHOJCHCTBYIOMIAs CWiIa, aeopmarus
(ynpyrasi, miacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS] COCY/IbI;
paznuuats siBieHus (auddy3us, TEIOBOE TBUKEHNUE YaCTHUIl BEIIECTBA, PABHOMEPHOE JIBIXKCHHE,
HEPaBHOMEPHOE JIB)KEHHE, WHEPLMs, B3aUMOJCHUCTBHE TeJl, paBHOBECHE TBEPIBIX TeENl C
3aKpeIUIEHHOM OChIO BpallleHus, Iepeaayda 1aBIeHHs TBEPIBIMH TEIAMHU, )KHIKOCTSIMU U ra3amH,
aTMoc(epHoe AaBlieHUe, INIaBaHUE TeJ, PEeBPALICHIS MEXaHNYEeCKON SHEPTUH) 110 OMUCAHUIO X
XapaKTePHBIX CBOMCTB U HA OCHOBE ONBITOB, JICMOHCTPUPYIONIUX JaHHOE (DU3HUECKOE SIBIICHUC;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3HMUECKUX SIBJICHUN B OKPYKAIOILIEM MHPE, B TOM YHUCIIe
du3nUecKue SBICHUS B MPUPOJIC: MPUMEPHI IBIXKCHHS C PA3IUYHBIMU CKOPOCTSIMU B KHUBOU U
HEXXMBOW TPUPOJIE, NEHCTBHE CUIIBI TPEHUS B MPHUPOAE U TEXHHKE, BIUSHUE aTMOC(EPHOTO
JIaBJICHUS Ha KUBOW OpPraHu3M, IJIABaHUE PHIO, phIYaru B TeJe YeJIOBEKa, IPU STOM NEPEBOIUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIJIEISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (PU3HUECKUX
SIBIICHUI;
OTHCHIBATh U3yUEHHbIC CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCTIONB3Ys (PU3UUECKIE BETUIUHBI
(macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpPEMsi, MyThb, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIA
VIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUiia TPEHUs, JaBjieHue (TBEPAOro Telna, KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHWueckas padoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(UITMEHT MOJIE3HOTO JCHCTBHS MEXaHU3MOB, KWHETHYECKAast M TOTEHIIMATbHAs SHEPTHUs ), TPU
OTMCAHUU MPABWIBHO TPAKTOBATh PU3MUECKHUI CMBICI UCIIOIB3YEMBIX BETUYNH, UX 0003HAYCHUS
U eIUHUIBI (PU3MYECKUX BEIMYUH, HaXOIUTh (POPMYJIbI, CBS3BIBAIOIIUE JNAHHYIO (PU3UYECKYIO
BEIIMYMHY C JIPYTUMU BEIUYUHAMHU, CTPOUTH rpadMKU U3yYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX
BEJINYUH;
XapaKTepU30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHHS M TIPOLECCHI, WCIOJB3ys MpaBuUia
CIIOKEHHsI CHIT (BJIOJIb OJHOMW MpsiMoii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumesa, IPaBHIIO
paBHOBecHUs pbruara (0JI0Ka), «30JI0TO€ TPABUIIO» MEXAHHWKH, 3aKOH COXPAHCHHUS MEXaHUYECKOM
DHEPruM, TpPH OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alHCHIBaTh €ro
MaTeMaTU4eCKOe BRIPAKCHHUE;
OOBSACHATh (hM3MUYECKUE SIBICHHS, MPOIECCHl M CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYaIMi MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYNHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTH OOBSCHEHHWE M3 1—2 JIOrMYeCKHMX IIaroB ¢ Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
(bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;
pemate pacuéTHble 3adaud B 1—2 JEWCTBUSA, UCMONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
du3NYecKue BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBHS 3aJa4d 3alHChIBATh KPAaTKOE YCIOBHE,



HOJCTABIATh (PU3NUECKUE BEJIMYUHBI B (POPMYJIBI U IPOBOJUTH PACUEThI, HAXOAUTh CIIPABOYHBIE
JaHHble, HEOOXOJMMbIe JJIsi pELIeHHs 3a/Jady, OICHMBATh PEATUCTUYHOCTh IOJTYYEHHOU
(bU3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIMTb MPH MOMOLIM (PU3MUYECKHUX METOJOB, B
ONKCAaHUM HUCCIEI0BaHMs BBIICJIATh MPOBEpSEMOE MPEAINooKeHHe (TUIOoTe3y), pa3iuyarbh U
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yNbTaT, HAXOAUTh OIIMOKU B XOJE OIbITA, J1€1aTh BBHIBOJIbI
II0 €ro pe3yJbTaTaM;

IPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WM (U3UUYECKUX CBOWCTB TeIl:
(GopMynupoBaTh IMpOBEpsieMble MPENOI0KEHUs, COOUPATh YCTAHOBKY W3 MPEJIOKEHHOIO
000pyI0BaHUs, 3aIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATh MPSIMBbIE M3MEPEHMsI PACCTOSHUSA, BPEMEHM, MacChl Tesa, 00bEéMa, CHIIBI U
TEMIIepaTyphl ¢ UCIOJIb30BAaHNEM AaHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, 3aMUCHIBATH TOKA3AHUS
npuOOpOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHNUH;

OPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JPYrod
UCIIOJIb30BAaHUEM TPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO JIBHXKYILErocs Teja OT
BPEMEHM [JIBHKEHHS Tejla, CUJIbl TPEHUS CKOJIBXKEHHUsS OT Beca Tejla, KayecTBa 00pabOTKu
IOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAJAU CONPUKOCHOBEHMS TEJ, CHUJIbI
YIPYTOCTH OT YITMHEHUS IPY>KUHBI, BRITAJIKUBAIOMICH CHITBI OT 00BhEMa MOTPYKEHHOM YacTH Tea
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Na, OT IIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJNO, YCJIOBUH IUIaBaHUs TE€J, YCIOBUN paBHOBECHS phluara U OJIOKOB), y4aCTBOBATb
B IUIAHUPOBAHUM Y4YE€OHOI'O HCCIIEOBAaHUS, COOMpaTh YCTAHOBKY M BBIIOJHATH HM3MEPEHHUS,
cienyst TNpeAJIOKEHHOMY IUIaHY, (HUKCUPOBAaTh pPE3yJabTaThl IOJYYEHHOM 3aBUCHUMOCTHU
(Gu3nyecKkux BEIMYMH B BHUJE NPEUIOKEHHBIX TAaONMMLl M TpaduKOB, [elaTh BBIBOJBI 110
pe3yabTaTaM HCCIeI0BaHUs;

IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEJIWYMH (IUVIOTHOCTH BELIECTBA KHMJKOCTU U
TBEPJOrO TeEJla, CHUJIA TPEHUs CKOJIbXKEHUS, JaBICHHUE BO3/yXa, BBITAIKMBAIOLIAS CHIIA,
JIeMCTBYIOIAs Ha MOrPYKEHHOE B )KUJKOCTh TEJ0, KOA((UIIUEHT MOJE3HOI0 JeHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys NPEAJIOKEHHON HMHCTPYKIMM: NPU BBHINOJHEHUM H3MEpPEHUN coOuparth
DKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUYMCIIATH 3HAUEHUE UCKOMOM BEJINYUHBL;

coOiroAaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, cOOOLIatoIIMecs coCyibl, 0apoMeTp, phlyuar, MOABM)KHBIN U HEMOJBUKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTH;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMOpol Ha HX oOnucaHus (B TOM 4HCIE: TOJIIMIIHUKYM, YCTPOWCTBO BOJONPOBOJA,
TU/IPABIMYECKU TIPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIHOJIb3Ys
3HaHUS O CBOWCTBax (U3MUECKUX SBICHUH M HeoO0XoauMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKuX 3HaHUH B MOBCEAHEBHON XKHU3HU JJIs1 o0ecrieueHns 6€301acHOCTH MpU 00pallleHUH C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHMs 3JI0POBbsI U COOJNIIOJICHHS HOPM
HKOJIOTUYECKOT0 MOBEJICHHS B OKPYKaIOILIEeH Cpele;

OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popManuu B VHTEpHETe B COOTBETCTBUHU C 3aJaHHBIM
MOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M MYTEM CpPAaBHEHUS PA3IUYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTOJIb30BaTh TPU  BBIIOJHEHUM Y4YeOHBIX 3aJaHUl  HAayYHO-TIOMYJSIPHYIO JIUTEPaTypy
buznyecKkoro cojaep:KaHus, CHpaBOYHBbIE MaTepuanbl, pecypchl cetu WHTepHeT, BIajeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

cO03/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE 2—3 HCTOYHUKOB
uH(popMaluu pU3NIECKOTO COAEpPHKaHHs, B TOM YHCIIe MyOJIUYHO JeNaTh KPaTKHE COOOIIEHUs O



pe3yibTaTaXx MPOEKTOB MM Y4YeOHBIX HCCIIEIOBAaHUM, IPU 3TOM TPAMOTHO HCIOJIb30BAThH
U3y4EHHBIN MOHATUHHBIN anmapar Kypca (pu3uKu, COpOBOXKIATh BBICTYIICHHE MTPE3CHTAIIMEH;
IIPY BBIIIOJIHEHUH Yy4eOHBIX NPOEKTOB U MCCIEIOBAHUN pacnpenessaTh 00S3aHHOCTU B IpyIIe B
COOTBETCTBUM C IIOCTABJICHHBIMU 3aJa4aMH, CIJIECIUTb 3a BBIIOJHCHUEM IUIAHA JCHUCTBUU,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, YUIUTHIBASI MHEHUE OKPYKAIOIIHX.

K konmy oOyuenust B 8 kJiacce nmpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:
MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUSI BEILIECTBA, KPUCTAJUIMYECKME M aMOp(HbIE Teja, HACHILEHHBIH U
HEHACBILIEHHBIN I1ap, BIAKHOCTb BO3JlyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOMN
JBUTATEIIb, DJEMECHTAPHBIM JJIEKTPUYECKUN 3apsifl, JJIEKTPUYECKOE I10JIe, INPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE I10JIE;
pas3inyath sBJICHUA (TEIJIOBOE pacIIMpEHUE U cxKaTue, Tervlonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, WCIAPEHUE, KOHACHCALMA, IJIaBJIE€HNUE, KPUCTAILIM3ALUSL
(oTBepAeBaHUE), KHUIIEHHE, TeIionepesaya (TeIIONpPOBOJAHOCTh, KOHBEKLUS, H3JIy4YEHHE),
AJIEKTpU3allisg Tel, B3aUMOJEHCTBHE 3apsoB, IEHCTBUS 3JIEKTPUUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOIO IIOJISI HA IIPOBOJAHMK C TOKOM,
AJIEKTPOMAarHuTHas: MHIYKIMS) 1O OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrno3HaBaTh [IPOSIBIIEHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUN B OKPYKaIOILIEM MHUPE, B TOM YHCIIE
¢du3nyeckue sBIEHUS B HPUPOJE: MOBEPXHOCTHOE HATSXKEHHE M KalWUIApHbIE SBJICHUSA B
IpUpoJie, KPUCTAIUIBI B IIpUpoae, uznydenue CoJiHLa, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpU3bI,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHEra, AIEKTPUUYECKHEe SABJIEHUs B aTMocdepe, 2IeKTpUUECTBO
KUBBIX OPTraHU3MOB, MarHUTHOE MoJie 3eMJH, Apeii( MOIIOCOB, POIb MArHUTHOTO TIOJS JUIS
KHU3HHU Ha 3emiie, MOJISIPHOE CUSTHHE, IIPU 3TOM IEepPEeBOJIUTH MPAKTUUYECKYIO 3a7ayy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHUI;
OIUCBIBATh U3yYEHHBIE CBOWCTBA TN U (PU3MUECKHUE SBJICHUS, UCTIONB3Ys (pU3NUeCcKre BETUUMHbI
(TeMrieparypa, BHYTPEHHSSI SHEPTHUs, KOJIUYECTBO TEIJIOTHI, yelbHAasl TEIUIOEMKOCTh BEIECTBA,
yJlebHas TEII0Ta IUIaBJICHUS, yIeIbHas TEIUIOTa Iapoo0pa3oBaHmsl, yieIbHas TEIUIOTa CTOPAHUs
TOIUINBA, KOO(PPUIMEHT MOJIE3HOTO JAEUCTBUS TEIUIOBOM MalIMHBI, OTHOCUTEIbHAS BIJIAXXHOCTH
BO3/JyXa, JJIEKTPUYECKHUI 3apsj, CHJIa TOKa, JJIEKTPUUYECKOE HANpsIKEHUE, CONPOTHBIICHUE
IIPOBOJIHMKA, y/I€IbHOE COIPOTUBIIEHUE BELIECTBA, PA00OTa U MOIIHOCTh JEKTPUUECKOTO TOKA),
OpY ONMCAHUU MPABUIBHO TPAKTOBaThb (U3UYECKUH CMBICT HCHOJIB3YEMBIX BEJIWYMH,
0003HaYeHMs] U €IMHUIBl (U3MYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE TAHHYIO
(Gu3MUecKyro BEJIMYMHY C JAPYTMMHU BEIMYUHAMHU, CTPOUTH I'paMKU U3YYEHHBIX 3aBHCHMOCTEH
(bUBUYECKUX BEIUYNH,
XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUe SBICHHMS W TMPOLECCH, MCIOJb3Ysl OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOESHUS BELIECTBA, IPUHIIUI CYNEPIIO3ULIUN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsza, 3akoH Oma i ydyacTKa Lenw,
3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEHUsl SHEPTUH, TPHU 3TOM J]aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMATHUECKOE BBIPAKEHMUE;
OOBACHATh (PU3MYECKUE IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE CUTYyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTH
0o0bsicHeHHe U3 1—2 JOrMYecKUX HIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemate pacuéTHble 3a7aud B 2—3 JAEWCTBUA, HUCIOJB3Ys 3aKOHBI U (OPMYJbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYUHBI: HA OCHOBE aHalM3a YCIOBMS 3a/1a4M 3alKCHIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3ajadd, BbIOMpaTh 3aKkOHBI U (QOPMYIIHI,
HeoOXoauMble il €€ pelleHusi, MPOBOAUTh PACUEThl W CPAaBHUBATh MOJTYYEHHOE 3HAYECHUE
(bu3nyecKoil BETNYNHBI C U3BECTHBIMU JAaHHBIMU;



pacrio3HaBaTh MpPOOJEMbI, KOTOPblE MOXHO pPEIIUTb HPHU MOMOLIM (U3NYECKUX METOIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIACIATH INPOBEPSIEMOE IPEAIOJIOKEHNE, OLEHUBAThH
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;

IPOBOJIUTH OIBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEl
(KanmuJuIApHbIE SBJICHUS, 3aBHCHUMOCTb JIaBJIEHUs BO3JyXa OT ero oO0bEMa, TeMmepaTypsbl,
CKOPOCTH IIpolLlecCca OCTBIBAaHMSI M HarpeBaHUs IPU HU3JIyYEHUU OT LBETa H3JIydarouen
(morsjomaroLeif) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATYphbl KHUJIKOCTH M
wioniaan €€ IMOBEPXHOCTH, 3JIEKTpU3aLMs Tl U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aUMOJICHICTBUE TIOCTOSHHBIX MAarHWTOB, BHU3yaJHW3allsl MAarHUTHBIX TIIOJIEH IOCTOSTHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O IOJS HAa IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHmra,
CBOWMCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOIO  TOKa):  (OpPMYJIMPOBATH  IPOBEpsSEMbIE
NPEOI0KEHNUs, COOMPATh YCTAHOBKY M3 MPEIOKEHHOT0 000py/I0BaHMUs, OTIUCHIBATH X0/ OTBITA
U GOpMYJIMPOBaTh BHIBOJIBI,

BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BJIAKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJb30BAHWEM AaHAJIOrOBBIX MPUOOPOB M JAaTYUKOB (PU3MUECKUX BEIUYMH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOJIFOTHOM IOTPEUIHOCTH;

IPOBOJIUTH HCCIIEJIOBAaHUE 3aBHUCUMOCTH OJHOM (U3MYECKOH BEIUYMHBI OT JpPYyrol ¢
MCII0JIb30BaHUEM INIPSMBIX U3MEPEHUH (3aBUCUMOCTD CONIPOTUBIIEHUS IPOBOIHUKA OT €T0 JUIHHBI,
IUIOINAAM TONEPEYHOr0 CEYEHUs U YAEIbHOIO CONPOTHUBIICHHUS BEIIECTBA IMPOBOJHHMKA, CHUJIbI
TOKa, UAYIIEr0 uepe3 IMpPOBOAHHMK, OT HANpPsDKEHHUsS Ha IPOBOJHHUKE, MCCIEIOBAHUE
[I0CJIEI0BATEIBHOTO U MapaJljIeIbHOIO COEAMHEHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0BAHHE,
cOOMpaTh YCTAaHOBKY W BBIMOJHATH MU3MEPEHHUS, CIEAYs MPEIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3yibTaThl IOJyYEHHOM 3aBUCUMOCTH B BHUAE TalOiaul M rpaduKOB, JeNaTh BBIBOABI IO
pe3yabTaTaM HCCIeI0BaHUs;

IPOBOJUTH KOCBEHHBbIE M3MepeHHs (U3NUYECKUX BeIUUYMH (yAeibHAs TEMJIO0EMKOCTh BEILECTBA,
COIIPOTHBIICHUE TIPOBOJHHMKA, pab0oTa M MOIIMHOCTh JJIEKTPHUECKOTO TOKA): IUIAHUPOBATH
U3MepeHus, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, Celys MPEUI0KEHHOW MHCTPYKLUH, U
BBIUNCIISTH 3HAUEHNE BEIMUUHBI,

co0uIr01aTh MpaBHiia TEXHUKH O€30M1aCHOCTH MU paboTe ¢ 1a0opaTOpPHBIM 000pyI0BaHUEM;
XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OIIOPOii Ha MX omMMcaHus (B TOM YHCe: CHCTeMa OTOIICHHsI IOMOB, TUTPOMETP, TapoBasi TypOHHa,
aMIEpMETpP, BOJIBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPIuH, 3JIEKTPOOCBETUTENbHbBIE NMPUOOPHI,
HarpeBaTelbHbIE  DJEKTPONpPUOOpbl  (IpUMEpHl),  DIEKTPUUYECKHE  MPEAOXPAHMUTENH,
AIIEKTPOMArHuT, AJIEKTPOJIBUraTellb IOCTOSHHOTO TOKA), MCIONb3ysd 3HAHUS O CBOMCTBax
bu3nueckux sSBIECHUH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTENbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHET0 CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl 3JIEKTPUUECKUX Leneil ¢
NOCJIEAOBATENbHBIM M IAPAJUIEIBHBIM COCIWHEHHEM JJIEMEHTOB, pa3juyas YCJIOBHBIE
0003Ha4YeHUsI DJIEMEHTOB AJIEKTPUUECKUX LENel;

NPUBOAUTE MPUMEPHI (HaXOOUTh MH(OPMAILUIO O MpUMepax) MPAaKTUYECKOrO HCIOJIb30BAHUS
buznyecKux 3HaHUH B MOBCEAHEBHOMN KHU3HU Il o0ecrieueHns: 0€30MacHOCTH MPU 0OpaIleHUH C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHMS 3JI0POBbSI U COOJNIIOJIEHHS HOPM
HKOJIOTUYECKOT0 MOBEJICHHS B OKPYKAIOLIEeH Cpele;

OCYILIECTBIIATh MOUCK HH(popMaruu ¢Qusnyeckoro coiepxanusi B VHTepHeTe, Ha OCHOBE
UMEIOUINXCS 3HAaHUM 1 TTyTEM CpaBHEHUS JOTIOJHUTEIbHBIX HICTOYHUKOB BBIIEISATh HHGOPMAIHIO,
KOTOpast ABJSETCS MPOTUBOPEUUBOI MM MOXKET OBITH HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh IPH  BBIIOJIHEHWU Y4YEOHBIX 3aJaHUil HAy4YHO-TIOMYJSAPHYIO JINTEpaTypy
(bu3MUecKoro cojepKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OJAHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;



C03/71aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U KPATKHE YCTHBIE COOOIIEeHUs, 0000111ast HHPOPMAIIHIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COJEpXKAHUS, B TOM YHCIE MYOJIMYHO MPEICTaBIATH
pe3ynbTaThl MPOEKTHOM WM UCCIIEJOBATEIbCKON JEATENBHOCTH, TPU 3TOM TPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBINA ammapar Kypca (U3UKH, COMPOBOXKAATH BHICTYIUICHUE
MpE3EHTALNECH;

IPHU BBIMOJIHEHUN YYEOHBIX MPOCKTOB M WCCIICIOBAHHMNA (DU3NYECKUX TPOIECCOB PACIPEICISTh
00513aHHOCTH B IPYIIE B COOTBETCTBHH C IIOCTABIECHHBIMHU 33/1a4aMH, CIICIUTh 32 BBIITOJIHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIAJ B
JESTEIbHOCTD FPYIIIbI, BBICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTH
pa3pemiath KOHQIHUKTHIL.

K konmy oOydeHus B 9 kJacce mpeaMeTHBIC pPe3yJbTaThl HA 0a30BOM ypPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:
MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUYETA, MAaTEPUAIbHASL TOYKA, TPAEKTOPHUSL, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBIKCHUS, nedopmarus (ynpyras, TJIaCTHYECKas), TpEHHUE,
HEHTPOCTPEMUTENLHOE YCKOPEHUE, HEBECOMOCTh M TEPETrPY3KH, LEHTP TSHKECTH, aOCOJIIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOTO TEJa, paBHOBECUE, MEXaHUYECKHUE KOJICOaHUs U BOJIHBI,
3BYK, HHPPA3BYK U YJIbTPA3BYK, dJIEKTPOMATrHUTHBIC BOJHBI, IIKaTa 3JICKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPhI UCIYCKAHUS M MOTJOIIeHUs, anbda, 6era- u
raMMma-u3JIy4eHus, U30TOIbI, SIACPHAs SHEPreTUKA;
pasnuyaTh  sBJIICHHS (paBHOMEpPHOE M  HEPAaBHOMEpPHOE IMPSMOJIMHEHHOE  JIBH)KCHHE,
PaBHOYCKOPEHHOE IIPSIMOJIMHEMHOE JIBHKEHHE, CBOOOTHOE TTAZICHUE TEJI, PABHOMEPHOE JIBHIKCHHE
M0 OKPY)KHOCTH, B3aMMOJICHCTBHUE Te€J, PEaKTUBHOE [BHKEHHE, KOJIeOATeThbHOE JIBH)KEHUE
(3aryxaroiiue U BbIHYX/ICHHBIC KOjieOaHus), Pe30HAHC, BOJTHOBOE JIBUXKCHUE, OTPAKEHHE 3BYKa,
NPSIMOJIMHEMHOE PAacClpOCTPAaHEHHE, OTPaKEHUE U IPEJOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpa)KEHUE CBETa, paslioKeHUEe OeJoro CBeTa B CHEKTP M CIOKEHHE CIEKTPaJbHBIX I[BETOB,
JIUCTIEPCHUSI CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEMYATOrO CHEKTpa
W3JIYyYCHHS) 110 OMHMCAHUIO UX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUECKOE SIBICHUE;
pacro3HaBaTh MPOSIBIIEHNE U3YYCHHBIX (PU3MUECKHX SBJICHUN B OKpYKaIOIeM MUpPE (B TOM YUCIIE
dbusnyeckue IBIeHUs B MIPUPO/IE: MPUIUBBI U OTIUBBI, ABMKeHUE MIaHeT CONMHEYHOUM CHCTEMBI,
PEAKTUBHOE JBH)KEHUE KUBBIX OPraHW3MOB, BOCHPHUSATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE,
ceificMHuYecKHe BOJIHBI, IlyHaMU, 9XO0, [[BETa TN, ONTUYECKHUE SIBICHUS B IPUPOJIE, OHOJIOTHYECKOe
JEUCTBUE BUIAMUMOTO, YIbTPadUOIETOBOIO M PEHTTEHOBCKOTO W3TyUYE€HUM, €CTeCTBEHHBIN
paZMOaKTUBHBIN (POH, KOCMUYECKUE JIY4H, PATUOAKTUBHOE M3ITy4YE€HUE MPUPOTHBIX MHUHEPAJIOB,
JEWCTBUE PpATUOAKTUBHBIX W3JIYUCHUM Ha OpPraHU3M uYeJOBEKa), TPH ITOM IEPEBOJIUTH
MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEISAThH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (DU3HMUECKUX
SIBIICHHI;
OTHCHIBATh U3yUEHHbIC CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCTIONB3Ys (PU3UUECKIE BETUIUHBI
(cpemHsis W MrHOBEHHash CKOPOCTh Tejla IPpU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
[EpEMEILEHUE, ITYTh, YIII0Bast CKOPOCTh, CUJIA TPEHUS, CHJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJIHOTO TIAJEHUs, BEC Tela, UMIYJIbC Tejla, UMITYJIbC CHIIBI, MEXaHW4eckas pabora u
MOIIHOCTb, TOTEHMAJIbHAS SHEPT U TEJIA, IIOHIATOrO HAa/l TIOBEPXHOCTHIO 3EMJIU, IOTEHIMAJIbHAS
SHEPrusl CKATOW MPYKUHBI, KHHETHYECKAas YHEPTHUsl, TIOJIHAST MEXaHUYECKas dHEPTUsi, NEPUoa 1
yacToTa KoueOaHu, AJIMHA BOJTHBI, TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeIh
MIPEJIOMIIEHUS CPEIbI ), TIPU OTIMCAHUH MTPABUIILHO TPAKTOBATH (PU3UUECKUI CMBICI UCITOJIB3YEMBIX
BEJIMYMH, 0003HAYCHUS U SAMHMIIBI (PU3NYECKUX BEITUYHMH, HAXOIUTHh (POPMYJIBI, CBA3BIBAIOIIUE
JaHHYI0 (U3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYMHAMH, CTPOUTH TpaduKyd W3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepU30BaTh CBOMCTBA TeJl, ((U3NYECKUE IBJICHUS U TIPOIIECCHI, UCTIOJIb3YsI 3aKOH COXPaHCHUS
DHEPrUM, 3aKOH BCEMUPHOIO TANOTEHHUs, MNPUHLMUII CYNEPHO3UIUU  CUJI, [PUHLHUII
oTHOcUTeNbHOCTH ["anunes, 3akoHbl HpIOTOHA, 3aKOH COXPaHEHUS UMITYJIbCA, 3AKOHBI OTPAXKEHUS



U TPEJOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOIO M MacCOBOTO YHCEN MPHU SACPHBIX
peakuusax, IMpH OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTUYeCKOE BhIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalUi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CICACTBEHHbIC CBSI3U, CTPOUTH
00BsicHEHHE M3 2—3 JIOTMYECKUX LIaroB ¢ OMOpPOH Ha 2—3 M3y4YCHHBIX CBOWCTBA (PU3MUECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemath pacy€THbIC 3a/1auu (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOJIb3YsI 3aKOHBI U
dbopMynbl, cBs3bIBaOlME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 3aJayu
3aMMChIBATh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIONIUE WIM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHBI M (QOpPMYJbl, HEOOXOMUMBbIE Uil pEIICHUS, HPOBOAUTH pacuéThl U OICHHUBATH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MUYECKON BEIMUHHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh HPU MOMOIIM (DU3HUECKUX METO/OB,
UCIIOJIb3YSl OINMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIIOJIOKEHUE, OLEHUBATh
MPAaBUJIBHOCTh TMOPSJIKA MPOBEICHUS HCCIEAOBAaHUsA, JeJaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

MPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tem
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMsI PHEPIUH, 3aBHUCHUMOCTbH IEpHoja
KoJie0aHu# MPYKUHHOTO MasiTHUKA OT MaccChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTY/IBI MaJbIX KOJieOaHUM, MPSIMOJIMHEMHOE PacpOCTpaHEHUE CBETA, PassIoKEHUE OEJIoro
CBETa B CIEKTP, U3yUYeHUE CBOMCTB M300paKEHUS B TUIOCKOM 3€pKalie U CBOMCTB M300paKEHUS
npeaMeTa B COOMparomei JInH3e, HaOII0IeHHE CIUTOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyYCHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYyIOBaHMUSI, OMIUCHIBATH X0
OTIBITA U €TO PE3YNIbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOAUTH MPH HEOOXOIUMOCTU CEPUI0 MPSAMBIX H3MEPEHUM, ONpeaenss cpeiHee 3HaueHUe
u3MepsieMoil BeNMYUHBI ((POKYCHOE paccTOssHHE COOMparomiedl JUH3bI), 00OCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

IPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH C MCIOJIB30BAHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IMYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HadaJbHOMN
CKOPOCTH, MepuoJia KoieOaHui MaTeMaTUYeCKOTr0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTria
OTpa)KeHHsI CBeTa OT yrja MaJeHUs M yIiia NPeJoOMIIEHUS OT yrja MajeHus): MIaHUPOBATh
HCCJIEIOBAaHKE, CAMOCTOSITEIbHO COOUpaTh YCTAHOBKY, (PMKCHUPOBATH PE3YIbTAThHI MOJIYYEHHON
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIHIl U IPahUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM
UCCJIEJIOBAHMUS,

IPOBOJIUTH KOCBEHHbIE U3MEPEHHsI (PU3NUECKUX BEIUYHMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOIHOIO MaJeHUs, >KECTKOCTb HPYKHUHBI,
KO3 QUIUEHT TPEHUs! CKOJIbKEHMs, MeXaHWdyeckas padoTa M MOIIHOCTb, YacTOTa U IMEPHUOJ]
Kosie0aHUI MaTeMaTHYECKOT0 U IPYKMHHOTO MasiTHUKOB, ONITHYECKas CHJIa COOMparoIel JTMH3bI,
PaMOaKTUBHBIA (POH): MIAHUPOBATH U3MEPEHHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHMUSI, CIIeAYs MPEAI0KEHHON MHCTPYKIIMH, BBIUUCIISITh 3HAYEHUE BETMUUHBI U
AQHAJIN3UPOBATH MOJTYYEHHBIE PE3YNIBTATHI C YUETOM 33aHHOM MOTPEIIHOCTH U3MEPEHMIA;
coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pa3inyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (DU3MYECKHX MOJENeH: MarepuanbHas TOYKa,
a0COTIOTHO TBEPOE TEJI0, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JINH34, [IJIaHeTapHasi MOJIENb
aTOMa, HyKJIOHHasi MOZIEJIb @aTOMHOT'0 Spa;

XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
OMOpoil Ha WX omHucaHus (B TOM YHUCIE: CIUAOMETp, AATYMKH MOJOXKEHHUS, PACCTOSHUSA U
YCKOpEHUs, pakKeTa, 5XO0JIOT, OYKH, MEepHUCKOl, (oToanmapar, ONTHYECKHE CBETOBOJBDI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBAax (hU3MUYECKHX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHBIE PHUCYHKH MW3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-TTPAKTHYECKIX



3ajjay, ONTHYECKUE CXEMbI JJIs MOCTPOCHUs M300pakeHUI B INIOCKOM 3€pKalie U coOuparoiei
JINH3E;

IPUBOAUTE MPUMEPHI (HAXOIUTh MH(OpMALUIO O MpUMepax) MPAKTUYECKOIO HCIOJIb30BAHUSA
¢u3nUecKrux 3HAHUH B MOBCEIHEBHOW KU3HM I 00eCTIedeHUsl Oe301IaCHOCTH TP 0OpaIeHUH C
npubopaMu M TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJICHHS HOPM
HKOJIOTUYECKOTr0 MOBEJIEHHS B OKPYKAIOLIEH Cpelie;

OCYILECTBIIATh MOMCK MHPOpManuu (u3nyeckoro coxaepkanust B MHTepHETe, caMOCTOSTEIbHO
bopMyIUpysl MMOUCKOBBIM 3alpoc, HAXOAUTh MYTH OMPEICIICHUS TOCTOBEPHOCTH MOJYUYECHHOM
MH(pOPMAaLMU Ha OCHOBE UMEIOLIMXCS 3HAHUN U JONIOJHUTEIbHBIX UCTOYHUKOB,;

UCIIOJB30BaTh IIPU  BBIIIOJIHEHWH YUYEOHBIX 3aJaHUM HAY4YHO-TIONMYJSPHYIO JINTEpaTypy
(Gu3n4ecKoro cojepxaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTHPOBAaHHUS TEKCTa, MpeoOpazoBaHus WHGOpPMAIMK W3 OJHOW 3HAKOBOMH
CHCTEMBI B IPYI'YIO;

co3/laBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIC COOOIIEHHS Ha OCHOBE HH(pOpMALUU U3
HECKOJIbKUX HCTOYHMKOB (DPU3MUYECKOro coJepKaHMsl, MyOIMYHO MpPEACTABIATh PE3yJbTaThl
HpOGKTHOf/’I HJIN I/ICCJICIIOBaTeJII)CKOﬁ ACATCIBbHOCTH, IIPU O3TOM TI'PaMOTHO HCIIOJb30BAaTh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U COMPOBOXKIATh BHICTYIIJICHUE
Ipe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne || HammeHnoBanwue pa3aesioB U TeM KomnnuectBo yacos ‘ DnexTpoHHbIE (IIUPPOBLIC) OyHKIMOHAIbHAS TPAMOTHOCTh
/1 MIPOrpaMMBbI Beero |[Kontponbhbie|| [IpakTiaeckie o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
|Pa3)1eJ1 1. TenioBble siBJIEHUS H
1.1||Ctpoenue u cBOICTBa BelleCTBA 7 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f4181ce]]
1.2|TeroBbIe MPOIIECCHI 21 1 5 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f4181ce]]
|I/ITOro 0 pasaeny H 28 H H
|Pa3)1e.11 2. DeKTpHYeCKHE M MATHUTHBIE IBJICHUS H
2.1|DnekTpudecKue 3apsiibl. 7 1 [[BubmmoTteka [IOK
3apspKeHHBIE Tea U UX https://m.edsoo.ru/7f4181ce]]
B3aUMOJICHICTBHE
2.2 ||\TToCcTOSIHHBIN 2JIEKTPUIESCKHIA TOK 20 1 7 [[BubmmoTteka [IOK
https://m.edsoo.ru/7f4181ce]]
2.3|[MarHuTHbIC SIBIICHHS 6 1 15 [[BubmmoTteka [IOK
https://m.edsoo.ru/7f4181ce]]
2.4|OneKTpoMarHuTHas WHAYKIUS 4 [[bubmnoreka LIOK
https://m.edsoo.ru/7f4181ce]]
|I/IT0ro 10 paszeny H 37 H H
[Peseperoc spems L 3 | | | |
OBIIEE KOJIMYECTBO YACOBIIO|| 68 3 145

[TPOI' PAMME



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

[ Ne |[Haumenosanne pa3zenoB U TeM MPOrPaMMBbI KonngectBo gacos DnekTpoHHbIe (TUPPOBHIC) OyHKIIMOHAIbHAS TPAMOTHOCTh
n/m Bceero || Kontpomsasie || [IpakTudeckue 06pasoBaTebHbIE PeCypChl
L paboThI paboThI
Paznen 1. Mexannveckue siBJIeHHs H
1.1Mexanudeckoe ABHKEHHE U CIIOCOOBI 10 1 [[bubmmoTeka IIOK
| |lero onucanus https://m.edsoo.ru/7f41a4a6]]
1.2||BzanmopeiicTBHE TEI 20 1 3 [[bubmunoreka [IOK
L https://m.edsoo.ru/7f41a4a6]]
1.3|3akoHbI cOXpaHEHUS 10 3 [[bubmmoTeka [IOK
] https://m.edsoo.ru/7f41a4a6]]
IWToro mo paszeny | 40 | | |
|Pa3)1e.11 2. Mexannveckue K0J1e0aHHs U BOJIHBI H ‘
2.1{Mexannyeckue KoreOaHus 7 3 [[BuboaunoTeka [JOK
https://m.edsoo.ru/7f41a4a6]]
2.2||MexaHUYeCKHE BOJHBL. 3BYK 8 1 3 [[BuboaunoTeka [JOK
https://m.edsoo.ru/7f41a4a6]]
|I/IT0ro 10 paseny H 15 H H

|Pa3zle.11 3. DJIeKTPOMATHUTHOE I0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI

3.1||DmekTpoMarHuTHOE TOJIE U 6 2 [[bubauoreka [IOK
9JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6]]
|I/IToro 10 pasaeny H 6 H H ‘
|Pa3zle.11 4. CBeToBbI€ ABJICHUS H ‘
4.1\|3aK0HBI pacIpOCTPaHEHUSI CBETA 6 2 [[bubmnoreka LIOK
- https://m.edsoo.ru/7f41a4a6]]
4.2||JInH3bI ¥ ONTHYECKHE TPUOOPHI 6 3 [[bubmmoreka [JOK
] https://m.edsoo.ru/7f41a4a6]]
4.3|[Pa3iokenne OEIoro cBeTa B CIIEKTP 3 2 [[Bubmmoreka IIOK

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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|I/ITOro 0 paszeny

|Pa3ne.11 5. KBaHTOBLIE SIBJICHUSA

5.1{MicnyckaHue W TIOTJIONICHHE CBETa 4 1 [[BubmmoTeka IIOK
| |jaromom https://m.edsoo.ru/7f41a4a6]]
5.2||CTpoeHHE aTOMHOTO sIIpa 6 1 [[bubmunoreka [IOK
L https://m.edsoo.ru/7f41a4a6]]
5.3||SInepHble peakiuu 7 1 [[bubauoreka [IOK
] https://m.edsoo.ru/7f41a4a6]]
|I/ITOro 0 pazjeny H 17 H H
|Pa311e.11 6. IloBTOpHUTEILHO-0000 AU MOTYJIb H
6.1\ [ToBropenue u 0600IICHIE 9 2 [[Bubmmoreka ITOK
conepkanus Kypca Gpusmuku 3a 7-9 https://m.edsoo.ru/7f41a4a6]]
KJ1acc
IWToro mo paszeny | 9 | |
OBIIEE KOJIMYECTBO YACOB I10 102 27
[TPOTPAMME



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

ITOYPOYHOE IIVTAHUPOBAHHUE

8 KVIACC

Tema ypoka

KonmuectBo yacoB

[Ipodopuenrammonnas
paborta

Bcero

KonTposnbnbie||[[pakTuueckue
paboThI

paboThI

DNEeKTPOHHBIE ITUPPO:
00pa3oBaTeNBHBIC PEC)

OcHoBHBIC
MOJIOYKEHUS
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOPUH U UX
OITBITHBIE
MTOATBEPKICHUS

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0a5

Macca u pazmep
aTOMOB M MOJIEKYJI

Mogaenu TBEpIOTO,
KUIKOTO U
ra3zo000pa3HoOro
COCTOSIHUM
BEILIECTBA

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0a5

OOnsacHeHUE
CBOMCTB TBEPIOTO,
JKUJIKOTO U
ra3zo00pa3HoOro
COCTOSIHUM
BEIIIECTBA HA
OCHOBE II0JIOKCHHI
MOJIEKYIISIPHO-
KHHETHYECKOM
TEOpUHr

Kpucrannuueckue n
amopHbIe Tena

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0a5

CMauuBaHue U
KamWJUIIPHOCT.
IToBepxHOCTHOE
HaTsDKEHUE

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0a5

TemnoBoe
paclpeHne u
CcoKaTHE

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/ff0a5

Temneparypa.
CBs3b
TeMIepaTypbl Co
CKOpPOCTBIO
TETJIOBOTO
JBU>)KEHUS YaCTHILL

BuyTtpenuss
sHeprusi. CriocoObl
N3MEHEHHUS

[[bubmuoTexa [TOK
https://m.edsoo.ru/ff0a5



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

No
/o

Tema ypoka

KomnuectBo yacos

[Ipodopuenramonnas
paborta

Bcero

KoHnTtposbHbIe
paboThl

[IpakTueckue
paboThl

DneKTpoHHBIE QPO
00pa3oBaTENbHBIC PEC)

BHYTpPEHHEMN
SHEPTUU

10

Bunnl
TerIonepeayn

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a6

11

VYpoxk-koHpepeHuus
"IIpakTrueckoe
HCI0JIb30BaHUE
TEIJIOBBIX CBOMCTB
BELIECTB U
MaTepuasoB B
LEeJsIX
sHeprocoepexeHus "

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0a6

12

KonnuectBo
TEeILUIOTHL. Y IeJIbHasd
TEIUIOEMKOCTE

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a6

13

YpaBHeHue
TEIJIOBOro OanaHca.
Tennoobmen u
TEIJIOBOE
paBHOBECHE

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0a7

14

JIaGoparopHas
pabota
"HccnemoBanue
SIBJICHHS
TEII000MeHa IpH
CMEIINBaHUH
XOJIOTHOHN U
ropsiueit Boabl"

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0a6

15

PacueT xonmyecTBa
TEIIOTHI,
HEOOXOIUMOr0 IS
Hal"peBaHI/Iﬂ TCJIa U
BBIJIETISIEMOTO UM
HpI/I OXJIAXKACHNN

16

JlaGoparopHas
pabota
"Onpenenenue
YAEIbHON
TETTOEMKOCTH
BemecTna"

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/ffO0a6

17

OHeprus TOILINBA.
VY nenbHas Temnora
CropaHus

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/ffOa7

18

TlnaBnenue n
OTBEp/ICBaHUE

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/ffOa7



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

No
/o

Tema ypoka

KomnuectBo yacos

[Ipodopuenramonnas
paborta

Bcero

KoHnTtposbHbIe
paboThl

[IpakTueckue
paboThl

DneKTpoHHBIE QPO
00pa3oBaTENbHBIC PEC)

KPUCTAJUTHYECKUX
TeIl. Y gelbHas
TEIUIOTA ILIABICHUS

19

JIaGoparopHas
paborta
"Onpenenenue
YIIEeITBHOHN TEIUIOTHI
MJIaBJICHUs Jbaa"

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0a7

20

[TapoobpazoBanue u
KOHJICHCAIIHSI.
Hcnapenue

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0a7

21

Kunenue.

VY nenbHas Temiora
napooOpa3zoBaHus U
KOH/ICHCAIIWH.
3aBHUCHUMOCTD
TeMIepaTypbl
KHUIICHUS OT
aTMOC(EpPHOTO
JTaBJICHUS

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0a7

22

BnaxnocTts
BO3/yXa.
JlaGoparopHas
pabota
"Onpenenenue
OTHOCHUTEIbHOMU
BJIQXKHOCTH
BO3ayXa"

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0a7

23

Pemenue 3aay Ha
OmpeAcIIeHUE
BJIAJKHOCTH BO3/1yXa

24

[TpuHIMNIBL pabOTHI
TEIUIOBBIX
JIBUTaTENEH.
[TapoBast TypOuHa.
JlBurarenb
BHYTPEHHETO
CrOpaHus

25

KII/I TermoBoro
JIBUTATEIS.
TennoBeie
JIBUTATEIIN U
3amnmTa
OKpY>Karoleun
cpeasl

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/ffOa7



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

No
/o

Tema ypoka

KomnuectBo yacos

[Ipodopuenramonnas
paborta

Bcero

Konrtpounbnsle|[IpakTnueckue
paboThl

paboThl

DneKTpoHHBIE QPO
00pa3oBaTENbHBIC PEC)

26

3aKOH COXpaHECHMS
U IIPEBPAILCHUS
OHEPIUHU B
TEIJIOBBIX
rporeccax

27

IloaroroBka x
KOHTPOJIBHOU
paboTe 1Mo Teme
"TennoBele
SIBJICHMS.
N3menenne
arperaTHbIixX
COCTOSIHUM
BelgecTna"

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a8

28

KoHntposbHas
paboTa 1o Teme
"TennoBele
SIBJICHMS.
H3menenue
arperaTHbIxX
COCTOSIHUM
BenecTBa"

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0a8

29

DnekTpu3anus Tel.
Ba pona
AIIEKTPUYECKUX
3aps/10B

30

Ypok-
HCcCIe0BaHNE
"DnexTpu3anus Tein
WHAYKIUEN U IIPU
COMPUKOCHOBEHHUH"

31

BzaumopeiicTBue
3apsKEHHBIX TEl.
3akoH KyrnoHna

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0a8

32

DneKTpuYecKoe
ToJIe.
HanpsixeHHOCTD
JNEKTPUYECKOTO
niosist. [IpuHnmn
CYNEPIO3HUIINH
JIEKTPUYECKUX
IOJIEN

[[bubmuotexa [IOK
https://m.edsoo.ru/ff0a8

33

Hocurenu
AJIEKTPUYECKUX
3apsa0B.



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

No
/o

Tema ypoka

KomnuectBo yacos

[Ipodopuenramonnas
paborta

Bcero

KoHnTtposbHbIe
paboThl

[IpakTueckue
paboThl

DneKTpoHHBIE QPO
00pa3oBaTENbHBIC PEC)

DJIeMEHTapHbIN
3apsn. CtpoeHue
aToMa

34

[IpoBoaHMKY U
JTUDJICKTPHKHU.
3aKOH COXpaHEHUS
AIEKTPUIECKOTO
3apsa

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0a8

35

Pemenue 3amay Ha
MPUMEHEHUE
CBOMCTB
BJIEKTPUYECKUX
3apsa0B

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0a9

36

DneKTpuuecKu
TOK, YCIIOBUSI €T0
CYILIECTBOBAHUS.
HctouHuku
3JIEKTPUYECKOTO
TOKa

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0a9

37

HencTBus
AIEKTPUIECKOTO
TOKa

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0a9

38

Ypok-
HCCIIEJOBaHNE
"JlelicTBUE
NEKTPUYECKOTO
oJIs Ha
IIPOBOJHUKY U
TUBJIEKTPUKN"

39

DNEeKTPUUYECKHUI TOK
B MeTaJjIax,
KHUJKOCTSX M razax

[[BuGmmoTteka IIOK
https://m.edsoo.ru/ff0a9

40

DnekTpuueckas
LEenb U €€
COCTaBHBIC YaCTH

41

Cuta Toka.
JlaGoparopHas
pabota "U3mepenue
U peryJupOBaHUe
CHJIBI TOKA"

0.5

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a8

42

DneKTpuuecKoe
HaTpsDKCHHUE.
BonbT™merp.
JlaGoparopHas
pabota "U3mepenue

0.5

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a9



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

No
/o

Tema ypoka

KomnuectBo yacos

[Ipodopuenramonnas
paborta

Bcero

Konrtpounbnsle|[IpakTnueckue
paboThl

paboThl

DneKTpoHHBIE QPO
00pa3oBaTENbHBIC PEC)

U peryJiupoBaHue
HanpspkeHus"

43

ConpotuieHue
MIPOBOJIHUKA.
VneapHOE
COMPOTHUBIICHUE
BelIeCTBa

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0aa

44

JlaGopaTopHas
pabota
"3aBUCHUMOCTD
ANEKTPUIECKOTO
COIPOTUBIICHUS
MIPOBOHHUKA OT €T0
JUTUHBI, TJIOIIAAH
MOTICPEYHOTO
CeueHus u
Marepuana"

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0aa

45

3aBUCHUMOCTH CHIIBI
TOKA OT
HaIpsDKEHUs. 3aKOH
Oma 1 yyacTka

A (S0051

[[BubmmoTteka LIOK
https://m.edsoo.ru/ffOaa

46

JlabopaTopHas
pabota
"HccnenoBanue
3aBHUCHUMOCTH CHIIBI
TOKA, HIYIIETO
gyepe3 pe3nucTop, oT
COITPOTUBJICHUA
pe3ucropa u
HAIpsOKCHUA Ha
pe3uctope"

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/ffOaa

47

IlocnenoBaTenbpHOE
U MapajuieJIbHOe
COCOINHCHUA
MIPOBOJIHUKOB

[IpumeHeHue
pa3IMYHBIX BUJIOB
COCTUHEHUN
MIPOBOIHUKOB B
npodeccuun
SIEKTPUKA.

48

JIaGoparopHas
pabota "IIpoBepka
IIpaBWJIa CIIOKEHHUS
HaIpsHKEHUN TPU
MIOCJIE0BATEILHOM
COETMHEHUH JIBYX
pe3ucTopoB”

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0aa



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

No
/o

Tema ypoka

KomnuectBo yacos

[Ipodopuenramonnas
paborta

Bcero

KoHnTtposbHbIe
paboThl

[IpakTueckue
paboThl

DneKTpoHHBIE QPO
00pa3oBaTENbHBIC PEC)

49

JlaGopaTopHas
pabota "IIpoBepka
MpaBuJIa AJIsl CUJIbI
TOKA TpH
napajyuieIbHOM
COCTUHEHUU
pe3ucTopoB”

1

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0aa

50

Pemrenue 3agaq Ha
MIPUMEHEHUE 3aKOHa
Owma mis
Pa3IUYHOTO
COEIMHEHUS
MIPOBOIHUKOB

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0aa

51

PaboTa 1 MOIIIHOCTH
AIEKTPUIECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0ab

52

JIaGoparopHas
paborta
"Onpenenenue
paboTHI
MOIITHOCTH
JIEKTPUUECKOTO
ToKa"

[[Bubmmoteka LIOK
https://m.edsoo.ru/ffOab

53

DNeKTpUYECKUe
LEenu U
oTpeduTenn
JIEKTPUYECKON
SHEpPTUH B OBITY.
Kopotkoe
3aMbIKaHUE

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/ffOab

54

[Toxroroska k
KOHTPOJIBHON
pabote 1o Teme
"DnexkTpuueckue
3apsAbl.
3apspKeHHBIE TeNa U
ux
B3alMOJECICTBHS.
[TocTrosHHBII
AIIEKTPUYECKHUI
TOK"

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0ab

55

KoHnTponbHas
paboTa 1o Teme
"DnexTpuueckue
3apsbl.

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0ab



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

No
/o

Tema ypoka

KomnuectBo yacos

[Ipodopuenramonnas
paborta

Bcero

KoHnTtposbHbIe
paboThl

[IpakTueckue
paboThl

DneKTpoHHBIE QPO
00pa3oBaTENbHBIC PEC)

3apsiKEHHbIE TeJa U
ux
B3aUMO/CICTBHUA.
ITocTosiHHBIH
BIEKTPUYECKUI

"

TOK

56

IlocTossHHEIE
MAarHMuTBI, UX
B3alMOJIECIICTBUE

57

Ypok-
HCCIIEIOBaHKE
"U3yuenue nonei
ITOCTOSIHHBIX
MarHuToB"

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0ac

58

MarsuTHoOe moe.
MarauTHoe I10JIe
3eMIII B ero
3HAYEHHE IS
JKM3HH Ha 3eMJIn

[[bubmuoteka [IOK
https://m.edsoo.ru/ffOac

59

OmnsIT OpcTena.
MarsuTHOe nojie
3JIEKTPUYECKOTO
TOKa MarantHoe
I10JI€ KAaTYILIKH C
TOKOM

[[BubmmoTteka LIOK
https://m.edsoo.ru/ffOac

60

IIpumMeHeHue
AJIEKTPOMAarHuToB B
TEXHHKE.
JlaGoparopHas
pabota "U3yueHue
JNENCTBUSA
MarHMTHOT'O TOJIs
Ha TPOBOJIHUK C
TOKOM"

0.5

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0ac

61

DNeKTpOoABUTATEND
MOCTOSIHHOTO TOKa.
Hcnonb3oBanue
AJIEKTPOJBUTATENICH
B TEXHUYECKUX
YCTpOICTBAX U HA
TpaHCHOpTE.
JlaGoparopHas
pabota
"KoncTpyupoBanue
Y U3y4eHue paboThl
AJIEKTPOBUTATEINS "

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0ac



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

No
/o

Tema ypoka

KomnuectBo yacos

[Ipodopuenramonnas
paborta

Bcero

KoHnTtposbHbIe
paboThl

[IpakTueckue
paboThl

DneKTpoHHBIE QPO
00pa3oBaTENbHBIC PEC)

62 | OnbrTer @apayest.
3aKkoH
AJIEKTPOMArHUTHOM
WHIYKIIAH.
[IpaBuio Jlenna

63 | DnekTporeneparop.
CrniocoOsl
MOJIy4eHUs
BJIEKTPUYECKONH
SHEPTUH.
DNEeKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HMCTOYHUKAX

OHCPIUH

64 |[[ToaroToBka K
KOHTPOJIbHOM
paboTe 1mo Teme
"DyeKTpUUECcKue U
MarHUTHBIE

SIBJICHUS"

65 |KoHTposbHas
paboTa 1o Teme
"DnexTpudeckue n
MarHUTHBIE

SIBJICHUS"

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0ac

66 (|Pe3epBHBIil ypOK.
Pabota ¢ Tekcramu
o teMe "TermIoBbie

ABIICHUS"

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0ac

67 (|Pe3epBHBIi ypOK.
Pa6ora ¢ TekcTamu
o TeMe
"[TocTostHHBII
AIIEKTPUYECKHUI

TOK"

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0ac

68 (|Pe3epBHBII YPOK.
Pabora ¢ Tekctamu
10 TEME
"MarauTHbIe

aBIIcHUS"

OBILEE
KOJIMUECTBO
YACOB 10
TIPOTPAMME

68

145

9 KJIACC


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

/o

il

°

il

7

7

7

7

il

°]

Tema ypoka

KonnyectBo yacos

[IpodhopuenTannonH
ast pabora

DnexTpoHHbIE U(POBBIE
00pazoBaTeIbHbIC PECYPCHI

Bcer

KonTponbHel
€ paboThI

[IpakTrnyeckn
¢ paboThI

Mexanuyeckoe
JBUKCHHUE.
MarepuanbHas TOUKa

Cucrema oTcyera.
OTHOCHTENBHOCTH
MEXaHHNUYECCKOI'O
JIBHOKEHUS

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0ad47

411

PaBHOMepHOE
MIPSIMOJIMHEMHOE
JIBUKCHHE

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0ad19

a]]

HepasHomepHoe
MPSAMOJIMHEHHOE
nekenue. Cpenuss
Y MTHOBEHHAas
CKOPOCTH

[IpssmonuneHOe
PaBHOYCKOPEHHOE
JIBUKEHUE.
Yckopenue

[[BubmmoTeka LIOK
https://m.edsoo.ru/ff0ad8d

411

Ckopoctb
MIPSMOJIMHENHOTO
PaBHOYCKOPEHHOI'O
neuxenus. ['padux
CKOPOCTH

JIaGoparopHas
pabota
"Onpenenenune
YCKOpEHUSI Teja Mpu
PaBHOYCKOPEHHOM
JIBUKCHUH 10
HAKJIOHHOM
TJIOCKOCTH"

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0adbl

8]l

CBo0OOHOE TTaieHne
Ten. OneiTel [ anunes

PaBHOMepHOE
JBUKEHHE T10
OKPY’KHOCTH.
IIepuon u yactora
oOpareHusl.
JInneiHas u yriaosas
CKOPOCTH

[[Bu6mmoTeka IIOK
https://m.edsoo.ru/ff0ael7

61]

LlenTpocTpeMuTEILH
0€ YyCKOpEHUE



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

Tema ypoka

KonnyectBo yacos

[IpodhopuenTannonH

DnexTpoHHbIE U(POBBIE

ast pa60Ta 06pa30BaTeHbHI)Ie PeCYpPChI
Bcer ||[Konrponsusl| | IpakTruuecku
0 ¢ paboThl e paboThI

[TepBsIii 3aKkoH 1 [[PubmmoTeka [IOK

Herorona. Bekrop https://m.edsoo.ru/ff0ae61

CHJTBI 2]]

Bropoii 3akon 1 [[BubmuoTexa [JOK

HerotoHa. https://m.edsoo.ru/ff0ae72

PaBHoieiicTByOIIAs a]]

cuiia

Tpetuii 3akoH 1 [[BubmuoTexa [JOK

HeroToHa. https://m.edsoo.ru/ff0ae98

Cyrneprno3umus Cui 2]]

Pemenue 3ama4 Ha 1 [[bubmmoTeka ITOK

[IPUMEHCHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6

HproToHa cll

Cua yrpyrocru. 1 [[bubauoreka [IOK

3akon ['yka https://m.edsoo.ru/ff0aeca2
1]

Pemenue 3agay o 1

Teme «Cuia

YIPYTOCTH»

JIaboparopHas 1 1 [[bubmuoreka [IOK

pabota https://m.edsoo.ru/ff0aee2

«OnpeneneHue 811

KECTKOCTHU

MIPYKUHBD)

Cuna TpeHus 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0af738
1]

Pemtenue 3agad 1o 1 [[BubmuoTexa [JOK

Teme «Curita TpeHUsD» https://m.edsoo.ru/ff0afa26
1]

JlaboparopHas 1 1 [[BubmuoTexa [JOK

pabota https://m.edsoo.ru/ffOaf8be

"OnpezneneHue 1]

koa¢pdunrenTa

TPEHUS CKOJIbXKEHUS"

Pemenwe 3amad 1mo 1 [[bubmmoTeka IIOK

Teme "3aKOHbI https://m.edsoo.ru/ffOafb8e

Herotona. Cuia 1]

ynpyroctu. Cuina

TpeHus"

Cuna TsKecTy u 1 [[BubmuoTexa [JOK

3aKOH BCEMUPHOTO
TATOTCHUA.
Yckopenue
CcBOOOIHOTO ITaCHNA

https://m.edsoo.ru/ff0af044
1]



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

w
o

Tema ypoka

KonnyectBo yacos

[IpodhopuenTannonH

DnexTpoHHbIE U(POBBIE

ast pa60Ta O6paSOBaTeHLHI)Ie PeCYpPChI
Bcer ||[Konrponsusl| | IpakTruuecku
0 ¢ paboThl e paboThI
VYpok-koHdpepenus || 1 1
" JIBMKEHHUE TEI
BOKpYT
IPaBUTALMOHHOTO
uentpa (ConHeunas
cucTema).
lanmaktuku"
Permenue 3amad mo 1 [[bubmmoTeka ITOK
teme "Cuita TSHKeCTH https://m.edsoo.ru/ff0af5f8
1 3aKOH BCEMHPHOTO 1]
TSrOTeHUS"
ITepBas kocmuueckas| 1 [[bubmuoteka [IOK
CKOPOCTb. https://m.edsoo.ru/ff0af33c
Hesecomocts 1 1]
neperpy3Ku
PaBHOBecue 1 [[bubmuoteka [IOK
MaTepUuabHON https://m.edsoo.ru/ff0afe36
TOUKH. AGCOTIOTHO 1]
TBEPAOE TEJIO.
PaBHoBecue
TBEPAOIO Tena ¢
3aKpEeTIEHHOW OChIO
BpallIeHUS
MOMEHT CHJIBI. 1
LlenTp TsxecTn
Pemenue 3agau o 1 [[BubmuoTexa [JOK
TeMe "MOMEHT CHJIBI. https://m.edsoo.ru/ffOb02b
Lentp tsoxecTn" 41]
IToaroroBka k 1 [[BubmuoTexa [JOK
KOHTPOJILHOM paboTre https://m.edsoo.ru/ff0b040
10 TeMe 8]]
"MexaHu4yeckoe
JBUKEHUE.
BzaumopeiictBue
Ten"
KonrponsHas pabora| 1 1 [[bubmmoTeka IIOK
o TeMe https://m.edsoo.ru/ffOb06e
"MexaHHUECKOe cl]
JBUKEHUE.
BzaumopeiictBue
Ten"
Nmnynsc Tena. 1 [[BubmuoTeka [JOK

NMnynsc cuisl.
3aKOH COXpaHEHMS
UMIyJbca. YIpyroe

https://m.edsoo.ru/ff0b07fa
11



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa

/o

Tema ypoka KonugectBo yacos [IpodopuenTanmonH || DnexkTpoHHBIE IUDPOBHIE
ast pa60Ta O6pa30BaTeHLHI)Ie PeCYpPChI
Bcer ||[Konrponsusl| | IpakTruuecku
0 ¢ paboThl e paboThI

U HEYIIpyroe

B3alMOJIECIICTBUE

Pemenue 3anad no 1 [[BubmuoTexa [JOK

Teme "3aKoH https://m.edsoo.ru/ff0b096

COXpaHCHHS c]]

uMmIyibca"

VYpok-koHdpepenus || 1 1

"PeakTuBHOE

JBUKCHHE B IPUPOJIC

U TeXHUKe"

Mexannueckas 1 [[PubmmoTeka [IOK

paboTa U MOIIIHOCTb https://m.edsoo.ru/ff0b0a8

All

Pab6ora cuiibt 1 [[bubmauoreka [IOK

TSKECTH, CUIIBI https://m.edsoo.ru/ffOb0db

YIIPYTOCTH M CHJIBI 8]]

TPEHUS

JlaboparopHas 1 1

pabota

«Omnpenenenue

pabOoTHI CUJIBI TPEHHUS

MIPH PAaBHOMEPHOM

JBUKCHHUH TeJIa 110

TOPU30HTAIILHOU

MTOBEPXHOCTH

CBs3b 5HEPIUH U 1

paboTHI.

[TorennmanpHas

SHEpPTUs

Kunernueckas 1 [[BubmuoTeka [JOK

sHeprus. Teopema o https://m.edsoo.ru/ffOb0c3

KHUHETHYECKOU 2]]

SHEPTUU

3aKOH COXpaHEeHUs 1

SHEPTUHU B MEXaHUKE

JIaGoparopHas 1 1 [[bubmunoreka LIOK

pabota «M3yuenune https://m.edsoo.ru/ffOb12fe

3aKOHA COXPaHEHU 1]

SHEPTUI

KonebarenpHoe 1 [[bubmuoreka [IOK

IBIJKEHUE U €T0 https://m.edsoo.ru/ff0b185

XapaKTePUCTHKH 8]]

3aryxaromue 1 [[BubmmoTeka [IOK

KoJeOaHusl. https://m.edsoo.ru/ff0b20f

BeiHyX/1€HHBIE

0l



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

/o

N
~

Ny
oo

Ny
©

Tema ypoka

KonnyectBo yacos

[IpodhopuenTannonH
ast pabora

DnexTpoHHbIE U(POBBIE
00pazoBaTeIbHbIC PECYPCHI

Bcer

KonTponbHel
€ paboThI

[IpakTrnyeckn
¢ paboThI

KOJIEOAHUS.
Pe3onanc

Matematuyeckuii u
MPYKUHHbBIN
MasITHUKH

Ypok-uccrnenoBanue
«3aBUCUMOCTD
repuoia KojieOaHui
OT XKECTKOCTH
MPYKUHBI U MAcChl
rpy3a»

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0b197

a]]

IIpeBpaienue
SHEPTUH MPHU
MEXaHUYECKHUX
KOJICOaHUX

JIaGoparopHas
paborta
«Onpenenenue
Y4acTOTHI M IEpHOAA
Kose0aHui
PY>KUHHOTO
MasITHUKa»

[[BubmmoTexa LIOK
https://m.edsoo.ru/ffOblae

cl]

JlaGoparopHas
pabota «IIpoBepka
HE3aBUCHMOCTH
nepuoja konebanui
rpysa,
MIOJIBEIIEHHOTO K
HUTH, OT MacChI
rpy3a»

[[BubmmoTeka LIOK
https://m.edsoo.ru/ff0b197

a]]

Mexannueckue
BoJiHbl. CBOIicTBa

MEXaHHNYCCKHX BOJIH.

[IpononbHBIE U
MOTEPEYHBIE BOJTHBI

[[BuGmmoTexa IIOK
https://m.edsoo.ru/ffOb21fe

1]

VYpok-koHpepeHus
"MexaHH4YecKne
BOJIHBI B TBEPJIOM
tene. CelicMHYECKHUE
BOJIHEI"

3BYK.
Pacnipoctpanenue u
OTpa’KEHHE 3BYyKa

Ypoxk-uccienoBanue
"Habnronenue



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

[¢]]
(3]

[8)]
©

Tema ypoka

KonnyectBo yacos

[IpodhopuenTannonH
ast pabora

DnexTpoHHbIE U(POBBIE
00pazoBaTeIbHbIC PECYPCHI

Bcer

KonTponbHel
€ paboThI

[IpakTrnyeckn
¢ paboThI

3aBHCUMOCTH
BBICOTHI 3ByKa OT
q4acTOTHI"

I'poMKoOCTB 3ByKa U
BBICOTA TOHA.
AKyCTUYECKUI
pEe30HaHC

Ypok-koH(bepeHIus
"V nbpTpa3Byk u

nH(ppa3ByK B
IIPUPOJIE U TEXHUKE"

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0b23c

a]]

IloaroroBka k
KOHTpPOJIbHOM pabote
1o TeMme "3aKOHBI
COXpaHEHHUS.
MexaHu4yeckue
KoJ1e0aHus ¥ BOJHBI"

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0b25f

01l

KonTponbhas padora
1o TeMe "3aKOHBI
COXpaHEHHUS.
MexaHu4yeckue
KoJ1e0aHus ¥ BOJHEBI"

DNeKTpOMarHuTHOE
noJe.
DNeKTpOMarHuTHBIE
BOJIHBI

[[BubmmoTeka LIOK
https://m.edsoo.ru/ffOb2ab

e]]

CBoiicTBa
ANEKTPOMArHUTHBIX
BOJIH

VYpok-koHpepeHus
"[Ikana
AJIEKTPOMArHUTHBIX
BOJIH.
Hcnonn3oBanme
3JE€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM
cBsa3n"

[IpumeHeHue
MOHATUSA
3JIEKTPOMAarHUTHO
1 MHIYKLIUH B
npodeccuun
CBSI3UCTA.

[[BuGmmoTexa IIOK
https://m.edsoo.ru/ffOb2fe6

1]

Ypoxk-uccienoBanue
"N3yueHne CBOKCTB
ANEKTPOMATrHUTHBIX
BOJIH C TIOMOIIBIO
MOOUITBHOTO
tenedona"

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b2c6

cll

Pemrenue 3agad Ha
ONpeAcIICHUE



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
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Tema ypoka

KonnyectBo yacos

[IpodhopuenTannonH
ast pabora

DnexTpoHHbIE U(POBBIE
00pazoBaTeIbHbIC PECYPCHI

Bcer

KonTponbHel
€ paboThI

[IpakTrnyeckn
¢ paboThI

YaCTOTblI IJIMHBI
3HCKTpOMaFHI/ITHOﬁ
BOJIHBI

DneKTpoMarHuTHas
MIpUPO/Ia CBETA.
CkopocTthb cBeTa.
BosiHOBBIE CBOIICTBA
cBeTa

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0b31d

011

Hcrounuku cBeTa.
[Ipssmonunelinoe
pacrpocTpaHeHue
cBeTa. 3aTMEHUS
Connua u Jlynst

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0b365

8]l

3aKOH OTpaKEHHUS
cBeTa. 3epkaia.
Penrenue 3anau Ha
IIPUMEHEHNE 3aKOHA
OTpaKEHHUsI CBETa

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0b38c

41

HpeHOMJ'IeHI/Ie CB€TaA.

3aKoH TpeJIOMIICHUS
CBETa

[[bubmuoteka [IOK
https://m.edsoo.ru/ffOb3ae

a]]

ITonHoe BHyTpeHHEE
OTpaKCHUE CBETA.
Hcnonb3oBaHue
IIOJTHOT'O
BHYTPEHHETO
OTpaXEHUS B
OINTHYECKHUX
CBETOBOJIaX

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b3c5

cll

JIaGoparopHas
pabota
"HccnenoBanue
3aBHCUMOCTH yTJIa
IPETOMIICHUS
CBETOBOTO JIy4a OT
yIJia najieHus Ha
rpaHuIle "BO31yX-

nn

CTCKJIO

VYpoxk-koHpepeHuus
"Ucnonp3oBanne
MTOJTHOTO
BHYTPEHHETO
OTpaKeHHUS:
CBETOBOJBI,
ONITHKOBOJIOKOHHAS
CBSI3B"



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
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]
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Tema ypoka

KonnyectBo yacos

[IpodhopuenTannonH

DnexTpoHHbIE U(POBBIE

ast pa60Ta O6pa30BaTeHbHI)Ie PeCYpPChI
Bcer ||[Konrponsusl| | IpakTruuecku
0 ¢ paboThl e paboThI
JIunzbl. Ontuueckas || 1 [[PubmmoTeka [IOK
CHJIA JIMH3BI https://m.edsoo.ru/ff0b3f2c
1]
[Toctpoenue 1 [[bubmauoreka [IOK
H300pakeHHIA B https://m.edsoo.ru/ff0b444
JTMH3aX all
JIaboparopHas 1 1 [[bubmauoreka [IOK
pabota https://m.edsoo.ru/ff0b420
"OnpezeneHue 6]]
¢dboxycHOrO
paccTosHUS U
OINTUYECKOM CHIIBI
coOuparomien THH3bI"
VYpok-koHdpepenmust || 1 1 [[bubmuoreka [IOK
"OnTHYeCcKue https://m.edsoo.ru/ff0c0a7
JTHH30BbIE TPHOOPHI" e]]
I'na3 xak ontuueckas || 1 [[bubmuoteka [IOK
cucrema. 3peHue https://m.edsoo.ru/ff0b468
4]l
Ypok-koupepenuus || 1 1
"JleheKThl 3peHusl.
Kak coxpanuts
3peHue"”
Pasnoxenwne 6emoro || 1 [[bubmuoreka [IOK
CBETa B CIEKTP. https://m.edsoo.ru/ff0c0f4c
OmeiTel HeroToHA. 1]
Crnoxenune
CHEKTPATbHBIX
uBeToB. [lucnepcus
cBeTa
JIaGopaTtopHas 1 1 [[bubmmoreka LIOK
pabota "OmbITHI IO https://m.edsoo.ru/ff0c0e2
pas3ioKeHuIo 0enoro a]]
CBETa B CIIEKTP U
BOCHIPUSTHIO 1IBETA
MIPEIMETOB TIPU UX
HaOII0ICHUH Yepe3
1BETOBBIE (PUIBTPHI"
YPOK-IIpaKTHKYM 1 1

"BoJIHOBBIE CBOMCTBA
CBeTa: TUCIIePCHs,
uHTepepeHIus u
nudpaxus’”



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

[e5)
(&)

o]
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Tema ypoka KonugectBo yacos [IpodopuenTanmonH || DnexkTpoHHBIE IUDPOBHIE
ast pabora 00pazoBaTeIbHbIC PECYPCHI
Bcer ||[Konrponsusl| | IpakTruuecku
0 ¢ paboThl e paboThI

OmnbiThl Pesepdopna | 1 [[PubmmoTeka [IOK

U TUIaHeTapHast https://m.edsoo.ru/ffOc12a

MOJIEIb aToMa 8]]

[Moctynats! Bopa. 1

Moaens aroma bopa

Ucnyckanue u 1 [[BubmuoTexa [JOK

MIOTJIOLICHUE CBETA https://m.edsoo.ru/ff0c144

aroMoM. KBaHTHI. c]]

JIluneituarsie

CHEKTPBI

Y poK-TIpaKTHKYyM 1 1 [[bubmumoreka LIOK

"Habmaronenue https://m.edsoo.ru/ff0c155

CIIEKTPOB 0]1]

ucIycKaHus'"

PaanoakTuBHOCTH U 1 [[bubmuoteka [IOK

e€ BUIBI https://m.edsoo.ru/ff0c167

2]]

Crpoenue atomHoro | 1 [[bubmuoteka [IOK

sapa. HykinonHas https://m.edsoo.ru/ff0c18a

MO/JIEITb c]]

PanvoakTuBHBIC 1 [[BubmmoTeka LIOK

MpEeBpaIICHUS. https://m.edsoo.ru/ffOclal

N3otormsr 41]

Pemienwe 3amad mo 1 [[bubmmoTeka IIOK

TeMe: https://m.edsoo.ru/ff0c1b4

"PagroakTHBHBIE a]]

IIpeBpalICHUS "

[Tepuon 1

noJtypacrnajaa

VYpok-koHdpepenmust || 1 1 [[bubmumoreka [IOK

"PagnoakTUBHBIE https://m.edsoo.ru/ff0c212

U3YYCHUS B 6]]

MIpUpoJIE, MEAUIIMHE,

TeXHUKE"

S nepHblie peakuuu. 1 [[bubmuoTeka [IOK

3aKOHBI COXPaHCHHUS https://m.edsoo.ru/ff0c1c5

3apsI0BOTO U 8]]

MacCOBOI'0 YHCET

DHeprus CBs3u 1 [[BubmuoTexa [JOK

aTOMHBIX sJIEP.
CBs3b Maccel 1
SHEPIUU

https://m.edsoo.ru/ff0c1d7
al]



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
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Tema ypoka

KonnyectBo yacos

[IpodhopuenTannonH
ast pabora

DnexTpoHHbIE U(POBBIE
00pazoBaTeIbHbIC PECYPCHI

Bcer

KonTponbHel
€ paboThI

IIpakTHuecku
¢ paboThI

Pemrenue 3agad 1o
Teme "SnepHbie
peakuun"

Peaknuu cunTe3a u
JIEeTICHUSI SIAEP.
Hcrounuku sHepruu
CouHiia 1 3831

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOcle8

8]l

Ypok-koH(pepeHIus
"SAnepuas
JHEPreTHKA.
HencTBus
pPaIMOaKTHBHBIX
W3J1y4YCHHUH Ha
JKHBBIC OpraHu3Mbl"

IloaroroBka k
KOHTPOJIBHOW paboTe
10 TEME
"DJIeKTPOMarHuTHOE
moJie.
DJIEKTPOMAarHuTHbHIE
BoJHEI. KBaHTOBEBIC
SIBJICHHS"

[[BubmmoTeka LIOK
https://m.edsoo.ru/ff0c223

e]]

KonTponbnas pabota
10 TEME
"DIIeKTPOMarHUTHOE
oJIe.
DNeKTpOMarHuTHHIE
BoJyHEI. KBaHTOBEBIC
SIBJICHHS"

[ToBTOpEHME,
o0o011eHue.
JIaGopatopHsble
paboThI 1O KypCy
"B3aumopeiictBue
Ten"

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c245

a]]

[ToBTOpEHwME,
obo01ieHue.
Pemenne pacueTHbIx
Y Ka4eCTBEHHBIX
3a/1a4 1o Teme
"TerioBbie
npouecch”

[[Bu6mmoTeka IIOK
https://m.edsoo.ru/ff0c257

211

IToBTOpEHME,
o0o01eHue.
Pemenne pacueTHbIxX
1 KaYC€CTBEHHBIX

[[BubmuoTeka [JOK
https://m.edsoo.ru/ffOc2a2

2]]



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22

Tema ypoka

KonnyectBo yacos

[IpodhopuenTannonH
ast pabora

DnexTpoHHbIE U(POBBIE
00pazoBaTeIbHbIC PECYPCHI

Bcer

KonTponbHel
€ paboThI

IIpakTHuecku
¢ paboThI

3anay o teme "KIIJ]
TEIJIOBBIX
nBurareien"

IToBTOpEHME,
o0o01eHue.
Pemenne pacueTHbix
1 Ka4€CTBEHHBIX
3anau o teme "KITJ]
3JIEKTPOYCTaHOBOK"

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c2b3

011

e}
5}

IToBTOpEHME,
obo0mienue.
JlabGopaTopHbIie
paboTHI 1O KypCy
"CBeToBbI€ sIBJICHUS"

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0c2c5

2]]

[{e}
©

[ToBTOpEHME,
00001enue. Pabora
C TEKCTaMU IO TeME
"3aKOHBI COXpaHEHUS
B MeXaHuke"

[[BubmmoTexa LIOK
https://m.edsoo.ru/ff0c2d6

a]]

10 |[ToBropenue,

0 |o6o6ienue. Pabora
C TEKCTaMH I10 TEME
"Konebanusa u
BOJHBI"

[[BubmmoTeka LIOK
https://m.edsoo.ru/ffOc2e8

211

[ToBTOpEHME,

1 |lo606mmenue. PaGora
C TEKCTaMH I10 TEME
"CBeTOBEIE sIBJICHHUA"

[[BubmmoTexa LIOK
https://m.edsoo.ru/ff0c304

411

[ToBTOpEHME,
0000menue. Pabora
C TEKCTaMH I10 TEME
"KBaHTOBasg u
syepHast pusuka"

N

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

27



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