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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3nKe Ha ypOBHE OCHOBHOT'O 00IIEro o0pa3oBaHUsl COCTABJICHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOl Nporpammel, npeacraBieHHbXx B DI'OC OO0, a takxke ¢ yuérom deaepaibHOM
paboueii mporpamMmMbl Bociutanus U Konuenuuu npenoaaBanus yueOHoro npeamera «Dusukay.

Conepxanue MIpOrpaMMbl o buznke HaIlpaBJICHO Ha dbopMmupoBanue
€CTeCTBEHHO-HAYYHOW T'PAaMOTHOCTH OOYYalOIMXCA W OpPraHu3alui0 M3ydeHHs (QU3NKK Ha
NeSITEeIbHOCTHON OCHOBe. B mporpamMe mo (u3MKe YYMTHIBAIOTCS BO3MOKHOCTH Yy4eOHOTO
npenMera B peanmmsanuu  TpedoBanuii ®PI'OC OOO K IUIAHUPYEMBIM JIMYHOCTHBIM |
METAlpeIMETHBIM  pE3yJbTaTaM o0y4eHus, a  TaKKe  MEeXIpeIMETHbIE CBSI3U
€CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMsl.

[IporpamMma mo ¢u3MKe ycTaHaBIMBAET pacHpelielieHHe y4yeOHOro maTepuana IO rojam
oOyueHuss (o Kjaccam), MpenjaraeT MNPUMEPHYI MOCIEAOBATEIbHOCTh HU3YYCHHS TEM,
OCHOBAaHHYK) Ha JIOTHKE pPa3BUTHS MPEIMETHOTO COJEpKaHUS M Y4€Te€ BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIMXCS.

[Tporpamma no ¢usnke pa3padboTaHa C HEIbI0 OKa3aHUs METOANYECKON TIOMOIIY YUYUTEIIO B
co3llaHu# paboUeil MporpamMMebl 10 Y4eOHOMY MTPEIMETY.

dusnka ABISIETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOIECCOB M SIBICHUH, M3y4aeMBbIX XHMHEH,
Ouosorueii, actpoHoMue u Quandeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, OpeNocTaBiseT HaubOosiee siCHbIe 0Opa3lbl MPUMEHEHHs] HAay4dHOTO METoAa
MO3HAHUS, TO €CTh CIIOCO0a MOTYYEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa U3 IIaBHBIX 3a1ay (U3MYECKoro oOpa3oBaHUS B CTPYKType 00Iiero odpa3oBaHuUs
COCTOMT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM U HHTEpeca K Hayke Yy
oOydJaronmxcsi.

WN3ydyenne ¢u3nku Ha 0a30BOM YpOBHE IMIPENOJAraeT OBJIAJCHHE CIEAYIOLIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMHI €CTECTBEHHO-HAyUYHYIO0 TPAMOTHOCTb!

® Hay4yHO OOBSICHSTD SIBIICHUS;

® OILIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

® UHTEpHPETUPOBATh JaHHbIE W MCHOJIb30BaTh HAay4dHblE JOKa3aTeNbCTBA IS
IIOJIy4€HUS BBIBOJIOB.

Ienn u3yyeHus ¢U3MKH Ha YpOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUs OIpEJesieHbl B
Konnenuun npenojaBanus yuebHoro mpeamera «Pusnka» B 00pa3oBaTeNIbHBIX OpraHM3alMiX
Poccuiickoit ®enepauuy, peanus3yrolMX OCHOBHBIE 00I1€00pa30BaTEebHbIE TPOrPaMMBI,
yTBepkAEHHON pemennemM Komtermm MunucrepctBa mnpocsemeHust Poccniickoit denepanun
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).

Hean n3yvyenus pu3nkm:

e npuoOpeTeHHEe HHTEpeca M CTPEeMJICHHS OOY4YaloUIMXcsi K HAydYHOMY H3YYEHUIO

MIPUPO/IbI, PA3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEACTABICHUA O HAYYHOM METOJ€ TMO3HaHHA U (HopMUpOBaHHE
HCCIIEIOBATENLCKOIO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;



e (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHUs OCHOB CTPOCHUS
Marepuu U QyHJIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;

e (dopmMHUpOBaHME TPEACTABICHUN O POJU (U3UKHU JUIA PA3BUTHUSA APYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® Dpa3BUTHE TPEACTAaBICHUH O BO3MOXKHBIX cepax Oyaymeill mnpodeccuoHaNbHOI
JeSITeTbHOCTH, CBA3aHHOW ¢ (PM3MKOMH, MOATOTOBKA K JaJbHEUIIEMYy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTwKeHre »HTUX LeNed MnporpaMmbl MO (U3UKE Ha YPOBHE OCHOBHOIO OOIIEro

o0pa3oBaHMs 00ecreunBaeTCs PELICHUEM CIIEAYIOLINX 3a1a4:

e npuoOpeTeHue 3HAHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e npuoOpeTeHHMEe YMEHHMH ONHUCHIBAaTH M OOBACHATH (U3UYECKHUE SBJICHUSA C
MCIIOJIb30BAHUEM IOJTyYCHHBIX 3HAHUI;

® OCBOCHME METOJIOB pEUICHUs MPOCTEHIIMX pacy€THBIX 3aJad C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIETIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHUH HAOMIOAATh MPHUPOJIHBIE SBJICHHS M  BBINOJHATH  OIIBITHI,
nabopaTopHble pabOTBl W AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C WCIIOIb30BaHUEM
M3MEPUTENBHBIX PHOOPOB;

e OCBOCHME MPHUEMOB paboThl ¢ HHGpopManued (U3NYECKOTO COAEp)KaHUs, BKIOYas
UHGOpPMALIMI0O O COBPEMEHHBIX JOCTHKEHMAX (U3MKH, aHAIU3 U KPUTHUECKOE
OLICHUBaHHE MHPOPMALINH;

® 3HAaKOMCTBO CO cepaMu MpohecCUOHATLHON JesTeNbHOCTH, CBA3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOIMSAMHU, OCHOBAHHBIMU HA JOCTHKEHHIX (PU3NUECKON HAYKH.

Ha usydenune ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
otBoauTcs 238 vyacoB: B 7 kiacce — 68 yacoB (2 daca B Heen0), B 8 kiacce — 68 yacoB (2 daca B
HEJIEI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIeII0).

[Ipearaemslii B mporpamme 1o (hu3uke nepevyeHb J1abopaTopHbIX padOT U ONBITOB HOCHUT
PEKOMEHAATENbHBIM XapakTep, y4UTeldb JellaeT BhIOOp MpOBeIeHHs 1a0OpaTOpHBIX paboT u
OTIBITOB C YYETOM MHIUBHYaJIbHBIX OCOOEHHOCTEH 00yUaromMXCsl, CIMCKA HKCIEPUMEHTAIbHBIX
3aJJaHUi, Ipe/sIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3znes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoze. SBnenus npuponsl. OU3NYECKUE SBICHHS: MEXaHUYECKUE,
TEIUIOBbIE, JJICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuuHbl. M3mepenue Qusnueckux BenuunH. Puznyeckue MnpuOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTeEMa €IMHMUII.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HayKH HM3Y4alOT NMPUpPOAY. EcTecTBEeHHO-HAay4yHBIN
METOJl TO3HaHWs: HaOJIIOJEHHE, IIOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCHEPUMEHT TI0 TPOBEPKE THUIOTe3, OOBsICHEHHe Ha0mogaeMoro ssieHus. Onucanue
(U3NYECKUX SIBIICHUH C TOMOLIBIO MOZEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Ousnueckue NpuOOPHl M MpOLEAYpa MPSIMbIX W3MEPEHUN aHAJIOTOBBIM M LHU(POBHIM

pUOOpPOM.

Jlabopamopuvie pabomol u onvimol.

1. OmpeneneHue LEHbI JeIEHUS HIKaIbl U3MEPUTEIBLHOTO pUoOpa.

N3mepenue paccTossHUN.
W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.
Onpenenenre pa3smMepoB MaJbIX TEN.

vk wnws

WN3mepenue temmneparypbl IpU HOMOLIM KHJIKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIIEPATYPBHI.
6. IlpoBeneHue wuccienoBaHMsI IO NPOBEPKE THUIIOTE3BL: JAIBHOCTh IOJETA IIAPHKa,
MYLIIEHHOTO TOPU30HTAIBHO, TEM 00JIbllle, YeM OOJIbIlle BBICOTA ITYCKa.

Pa3nea 2. [leppoHavyanbHble CBeJCHHUS O CTPOCHHUH BeIECTBA.

CrpoeHne BewniecTBa: aTOMbl M MOJEKYJbl, HMX pasMmepbl. OMNbITEL, JOKa3bIBAIOIIME
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBukeHne wyactull BemiecTBa. CBs3b CKOPOCTH JBMKEHMSI YacTHI] C TEMIEpaTypoil.
bpoyHoBckoe nBmwxkenue, nuddysus. BzaumopeilcTBMe dYacTHIl BEIIECTBA: MPUTSIKEHUE U
OTTaJKUBaHUE.

ArperatHble COCTOSIHHMS ~ BEIIECTBa: CTPOEHUE Ta30B, JKUIAKOCTEHM U TBEPIBIX
(kpucTayuMyeckux) Ted. B3auMMOCBS3p MEXIy CBOMCTBaMHU BEIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISpHBIM cTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSHUI
BOJBI.

Hemoncmpayuu.

1. HaOmonenue GpOyHOBCKOTO JABHKEHHS.

2. Habmonenne nuddys3un.

3. HaGmonenue siBieHUN, OOBSCHSIOMIMXCS MPUTSHDKEHUEM WM OTTAJIKMBAaHHEM YaCTHUIL

BElIEeCTBA.
Jlabopamopuvie pabomsl u onvimol.
1. Ouenka auamerpa aToMa METOAOM PsiIOB (C UcIoyib30BaHUEM (hoTorpaduii).



2. OmnbIThl O HAOJIIOIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHnne u B3auMoieiicTBe TeJl.

Mexanuyeckoe ABuKeHUE. PaBHOMepHOe M HepaBHOMEpHOE jBMkeHHe. CKOpOCTb.
Cpenusiss CKOpOCTh IPU HEPABHOMEPHOM JIBHXKCHUH. Pacuér myTu U BpeMeHU JABUKCHUSL.

SBnenue wuHepuuu. 3aKOH HHEpUMHU. B3aumopeicTBue Tel Kak NpPUYMHA H3MEHEHHS
CKOpPOCTH JABMXEHHUs Tel. Macca kak Mepa uHepTHocTH Tena. [lnmotHocTs BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.

Cuiia Kak XxapakTepUCTHKa B3aumonencTtBus Ten. Cuna ynpyrocth M 3akoH ['yka.
N3mepenne cuiibl ¢ IOMOLIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U cUila TsKecTU. CHila TSKeCTH
Ha Apyrux 1uianerax. Bec tena. HeBecomocts. CiioxeHHE CUl, HAPABIEHHbBIX 110 OJHOM NpAMOI.
PaBnonelictByromast cuit. Cuna TpeHus. TpeHue CKOJIbXKEHUsI U TpeHUe Nokosi. Tpenue B mpupoze

M TCXHUKE.
Jemoncmpayuu.
1. HaGmromeHne MeXaHHYEeCKOIO JBMXKCHUS Tella.
2. H3mepeHune CKOPOCTH MPSIMOJIUHEHHOTO JBUKCHUS.
3. HaOmroneHue sIBJICHUS UHEPIIUH.
4. HalGmroneHne u3MEHEHHUS! CKOPOCTH TTPH B3aMMOJICHCTBUH TElL.
5. CpaBHEHHE Macc 10 B3aMMOJICUCTBHIO TEJ.
6. CnoxeHHe CHUJI, HAaIIPABJICHHBIX 110 OJHOU MPSIMOM.

Jlabopamopuuvie pabomot u onvimel.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JABIKEHMs (LIapuKa B KUIKOCTH, MOJAEIH
JIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

2. OmnpeneneHue cpegHe CKOPOCTH CKOJBKEHHs OpycKa WIIM IIapHKa 10 HAKIOHHON
IIJIOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPAOTO TEA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pPACTKEHUS (IedopMannu) MpPYKUHBI OT
MIPUIIOKEHHOMN CHIIBL.

5. OmnbITHI, TEMOHCTPUPYIOIIAE 3aBUCHMOCTD CHJIBI TPEHHs CKOJIbXEHHS OT Beca Tela U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neu 4. /laBnenne TBEPABIX TeJl, :)KUAKOCTEH H I'a30B.

Hasnenue. CrocoObl yMEHBIIEHUS U YBEIUYeHMs AaBieHMs. J(aBieHue raza. 3aBUCUMOCTh
JaBlieHHs raza oT 00béMa, TemnepaTypsl. Ilepenaya naBneHus TBEPABIMU TEIAMH, )KUIKOCTAMHU U
razamu. 3akoH [lackams. [THeBMaTtndeckne MamuHbL. 3aBUCHMOCTH JaBIICHHUS JKHUAKOCTH OT
rryounsl. ['mapocratudeckuii napagokc. CooOmrarontuecs: cocyanl. ['uapaBinueckiue MEXaHU3MBbI.

Atmocdepa 3emnu U arMmocdepHoe naaBiieHue. [IpuduHBI CyIIECTBOBAHMSI BO3YLIHOM
obonoukn 3emnu. OmbiT Toppuuenmnu. M3mepenue armocdepHOro maBieHHS. 3aBHCHUMOCTH
aTMOC()epHOTO JTaBJIEHUS OT BBICOTHI HalX ypoBHeM wMops. [Ipubopbl st H3MepeHHs
aTMOC(EepHOTO AaBICHHUS.

JlelicTBUE KHUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apxumeaoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BozgyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTH JaBIIEHUS T'a3a OT TEMIIEPATYPHI.

2. Ilepenmaya naBieHUS KUJIKOCTHIO U ra30M.
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3. CooOmaromuecs CoCy/ibl.

4. T'mppaBinueckuii nmpecc.

5. IlposiBnenue neiictBus aTMOC(HEPHOTO JaBICHHUS.

6. 3aBUCUMOCTb BBITAIKUBAIOLIEH CHIbl OT OOBEMA NOrpYXKEHHOW YacTH Tela U
IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAJIKHMBAIOIIEH CUJIbI BECY BBITECHEHHOMN KUIKOCTH.

VcnoBue miaBaHus TeN: IUJIaBaHUWE WIM TMOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOILIECHUS IJIOTHOCTEN TEJIa U AKUJIKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HccnenoBaHue 3aBHCHMOCTH Beca Tejla B BOjA€ OT 00bEMa MOrpyKEHHOW B HKUAKOCTH
YacTH Tella.

2. OmnpeneneHre BbITAJKUBAIONIEH CHIIBI, JCUCTBYIOIIEH Ha TENO, IOTPYXKEHHOE B
KHUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CUIIbI, JEHCTBYIOLIEH Ha TENO B KUJIKOCTH,
OT MAacCCBHI Tela.

4. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTb BBITAJIKHUBAIOIIEH CHIIbI, AEUCTBYIOLIEH Ha
TEJO B JKUJIKOCTHU, OT 00bEMa MOTPYKEHHOM B JKUJKOCTh YaCTU TeJla U OT TUIOTHOCTH
KUIKOCTH.

5. KoHcTpynpoBanue apeomeTrpa WIM KOHCTPYMPOBAHHME JIOJKHM U ONpPEACIICHHE €&
Irpy3010AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MeXxaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[Ipumenenue mnpaBmiia paBHOBecHs pblyara K Oyioky. «3omotoe mpaBuwio» MexaHuku. KIIJ
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas 3Heprusi. Kunerndeckasi 1 noreHiuanbHas sueprud. [IpeBpaiienre oHOro
BHJIa MEXAHWYECKON DHEPTUHU B IPYroi. 3aKOH COXPAHEHUS SHEPTHUH B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie pabomul u onvimol.

1. Ompenenenrie pabOTHl CHJIBI TPEHHS TMPH PABHOMEPHOM JIBIDKEHUU Tela IO

TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBaHue yciOBHI paBHOBECHS pblyara.

3. HMsmepenue KII/] HakIOHHON MIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOMN SHEPTUH.

8 KUIACC

Paspnen 6. TenuioBble siBJ1eHHS.

OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOEHHUs BemecTBa. Macca u
pasMepsl aroMOB M MousIeKyd. OmbITBI, TOATBEP)KIAIOIIME OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOrO, )KUIKOTO U ra3000pa3HOro COCTOSHUUN BemiecTBa. Kpucrammuyeckue u
amopdusbie Tena. OObsCHEHHE CBOWCTB ra30B, KUAKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJOXKEHUN



MOJIEKYJIIPHO--KUHETUYECKOM Teopud. (CmauMBaHME W KaNlWUISpHbIE sABJIECHUS. TermoBoe
pacLIMpEHNE U CKATHUE.

Temnepatypa. CBsA3b TeMmepaTypbl €O CKOpPOCTBbIO TEIIOBOIO JBHKEHMSI YacTHLL.
Buytpennss sHeprust. CriocoObl H3MEHEHUsI BHYTPEHHEH 3HEPruy: TEIUIoNepeiaya u COBEpIIEeHUE
paboTbl. Bussl Temonepeaauu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMEeH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TerioBoro OanaHca. [lnaBneHue M oTBepJeBaHUE KPUCTAJUIMUECKUX
BEUIECTB. YAenpHas Teriora MiaBieHus. IlapooOpasoBanue u kouaeHcauus. Vcmapenwue.
Kunenue. VYnaenbHas Ttemnota napooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEpPATypbl KHIEHHUS OT
aTMoCc(epHOTro JaBICHHUS.

Bnaxnocts Bo3ayXa.

OHeprus ToIIMBA. Y IeJbHAas TEIJIOTa CTOPaHMUSL.

[Mpunmunsr pabotel TemoBbix asurareneid KIIJ| termoBoro nBurarens. TeruioBeie
JIBUTATENH U 3aIUTa OKPYKAOLIEH Cpelibl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysum.

Habnronenue siBieHN cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUM.

Habnronenune TerioBoro pacumpeHust Tel.

W3meHeHue naBiieHus ra3a Npyu U3MEHEHUU 00bEMa U HarpeBaHUM WM OXJIAXKIACHUM.
[IpaBuna nu3mMepeHus TeMIepaTypsl.

Bupael Terionepenayu.

OxJaxieHre Ipy COBEPUICHUH paOOTHI.

W N AEWNPRE

Harpeanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

=
o

. CpaBHEeHME TEIIIOEMKOCTEN pa3IMYHbIX BEIECTB.

=
[y

. HaOimroienme kureHms.

[EEN
N

. HaGmroieHne mocTosiHCTBa TeMITEpaTyphl IIPH TUIABJIICHUH.

13. Moaenu TenJIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomol u onvimol.

1. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYISPHOTO MPUTSHKEHUS.

OnBITHI IO BRIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOW COMM WM caxapa.

OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBleHUs BO3ayXa B OajUIOHE MITIPHIIA.

ik wNnN

OnbITH, JEMOHCTPUPYIOLIME 3aBHUCUMOCTh JaBJIEHHs BO3JlyXa OT €ro oObéma Hu

HarpeBaHus WINM OXJIaXKJICHUS.

6. IlpoBepka rUIOTE3bl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJOWMKAa JKUIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIlepaTypshl.

7. HaOmrogenue u3MeHEHMs] BHYTPEHHEW SHEPruu Tella B pe3ysbTare TeIulonepenadyu U
paboTHI BHEITHUX CHIL.

8. HccnenoBaHue siBJIEHUS TEIJI00OMEHA MTPU CMEUIMBAHUH XOJIOJAHOM U ropsYeil BOBI.

9. OmpezneneHue KOJUYECTBA TEIJIOTHI, IOJYYEHHOTO BOAOW TMpU TEIIOOOMEHE C

HarpeTbIM METAUIMYECKUM LHUIUHAPOM.
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10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpouecca UCIIapeHusl.

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yeabHON TEIUIOTHI IIaBJICHUS JIbJA.

Pa3nes 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

OnexTpuszanus Ten. JBa posia 3MEKTpUUECKUX 3apsAoB. B3anMopelicTBue 3apsKEHHBIX TEI.
3axoH KyiioHa (3aBUCMMOCTb CHJIBI B3aUMOJECHCTBHS 3apsSKEHHBIX TEJI OT BEJIUYMHBI 3apsAT0B U
paccTOsSHUS MEXy TeJIaMu).

Onekrpruueckoe nosie. Hanpspk€HHOCTh anekTpudeckoro mnods. llpuHuun cynepno3uuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenu »aeKkTpuYecKUX 3apsiioB. DJIEMEHTApHbIA AJeKTpuueckuid 3apsia. CTpoeHue
aToMa. IIpoBOIHUKM U JUBJIEKTPUKU. 3aKOH COXPAHEHUs MIEKTPUUECKOTO 3apsa.

ONEeKTpUYECKUH TOK. YCIOBHMS CYLIECTBOBAHMS DJIEKTPUUECKOTO TOKa. VCTOUHUKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onekrtpuueckass 1enb. Cuia Toka. OnekTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHMKA. Y JIEJIbHOE CONpPOTUBJIEHUE BewlecTBa. 3akoH Oma g ydacTka UeNu.
[TocnenoBarenpHOE U NapaIEIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTH 3NeKTpUUecKoro Toka. 3akoH /xoyns—JleHna. DnexTpruueckue uenu u
MOTPeOUTENH IEKTPUIECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHuThl. B3auMOJelWCTBHME TMOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJIE.
MarunuTtHOoe 1osie 3eMJId M €ro 3HaYeHue NS Ku3HU Ha 3emiie. OnblT DpcTeaa. MarauTHoe mosie
3JIEKTPUYECKOTro TOKa. [I[puMeHeHne 3IeKTpOMarHuTOB B TEXHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTpOABHUraTeslb IOCTOSHHOrO ToKa. Vcmonb3zoBaHue
JNIEKTPOABUraTENEH B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apagnes. SIBieHue  djeKTpoMarHMTHOM  mHAyKuMu. [IpaBmno  Jlenna.
Onexrporereparop. CrocoObl MONyYeHHUsT JNEKTPUUECKOM HSHEpruu. OIEKTPOCTAaHLUMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3aius Tel.

JIBa poJia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEll.
Y CTpOUCTBO U IEHCTBHE IEKTPOCKOIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.

[IpoBOAHMKY M TUANEKTPUKH.

MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

M cTOUHMKH TOCTOSHHOTO TOKA.

© N ULAEWDNR

JlelicTBUS DIEKTPUYECKOTO TOKA.

[EEN
o

. 3JICKTpI/I‘{CCKHﬁ TOK B ) KUJKOCTH.

=
=

. 'a30BbIi pa3psa.

[EEN
N

. I/I3MCpCHI/IC CHJIBI TOKAa aMIICPMETPOM.

[EEN
w

. I/I3MCpCHI/IC QJICKTPHUYCCKOI'O HAIIPSXKCHUA BOJIBTMCTPOM.

=
SN

. Peoctat u MarasuH COHpOTHBHeHHﬁ.



15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU Pa3IeICHHS MOTI0COB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsIT Opcrena.

MarnuTtHoe noJjie ToKa. IIeKTPOMarHur.

JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

UccnepoBanue siBIeHUs 371€KTPOMarHUTHOM MHYKIUH.

OnsiTel Dapanes.

3aBHUCHUMOCTD HaIlPaBJIEHUS MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHS.
DIEKTPOTreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopnusie pabomot u onvimel.

1. OmnbIThl 1O HAOIIOAEHUIO JIEKTPU3ALUM TEJI MHAYKIUEH U IPU CONPUKOCHOBEHUH.

2. HccnenoBanue neicTBUS MIEKTPUYECKOTO OIS HA IPOBOJAHUKH U TUIIEKTPUKH.

3. CoOopka u mpoBepka pabOThl NEKTPUUECKON LIEMHU NOCTOSIHHOTO TOKa.

4. H3mMepeHue u peryaupoBaHue CHIIbI TOKA.

5. H3mepeHue u perynupoBaHUe HAIPSHKCHHUS.

6. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILETO YE€PE3 PE3UCTOP, OT COMPOTHUBIICHUS
pE3UCTOpa U HAIPSKEHUSI Ha PE3UCTOPE.

7. OnbIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  3JEKTPUYECKOIO  COIPOTUBIICHUS
IIPOBOJHMKA OT €r0 JJIUHBI, IUIOIIAIU TIONIEPEUHOr0 CEUYEHHS U MaTepHaia.

8. IlpoBepka npaBuiia CIOXKEHHUS HANPSIKEHUH MPH MOCIIEJ0BATEILHOM COEIMHEHUU JIBYX
PE3UCTOPOB.

9. IlpoBepka npaBuia Juisl CUJIbl TOKA IPY NapajuIeIbHOM COEIMHEHUU PE3UCTOPOB.

10. Onpenenenne paboOThI AIEKTPUYECKOTO TOKA, HIYIIETO YEPE3 PE3UCTOP.

11. OnpeneneHne MOIMIHOCTH AJIEKTPUUYECKOIO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS Ha
HEH.

13. Onpenenenue KIIJ[ Harpesarens.

14. NccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHS IOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHMTHOTO TIOJI TIIOCTOSIHHBIX MAarHUTOB TPU HUX OOBEAMHEHUH WU
pa3JeNeHNN.

16. MccnenoBanue IeHCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

17. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aMMOJEHCTBHS KaTyIIKA C TOKOM U
Mar"uTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.

18. V3y4yeHue neiicTBUSL MAarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue 1 u3yueHue padoThl AIEKTPOABUTATENS.

20. U3mepenne KIIJl anexTpoaBUTraTeIbHON YCTAHOBKH.

21. OnbITHl MO MCCIIEAOBAHMIO SIBJICHHS 3JIEKTPOMATHUTHOW HHIYKIIMH: HCCIEIOBAaHUE
W3MEHEHUN 3HaYeHMs U HalPpaBJIEHUsI HHAYKLIIHOHHOTO TOKa.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUS.



Mexannyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrema orcyéta. OTHOCUTEIBHOCTH
MEXaHUYECKOrO0 JBHXKEHUsA. PaBHOMepHOe mnpsMonMHEWHOE JBHKeHUE. HepaBHOMepHOE
npsiMoJIMHetHOe JiBHkeHne. CpelHssi ¥ MITHOBEHHAs CKOPOCTh Tejda MNpU HEPABHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHelHOe JiBrkeHne. CBoOogHoe nazeHue. OmnbIThl
lanunes.

PaBHomMepHOe nBMXKEHHE TO OKpyKHOCTH. llepmon m yacrtota oOpamienus. JluneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

[TepBriii 3akoH HproTona. Bropoit 3akon Herotona. Tperuit 3akon Herorona. Ilpunuumn
CYNEPNO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuja TPEHUS CKOJbXKEHUS, CUJIa TPEHUS
MOKOs1, APYTHe BUABI TPEHUSI.

Cuna TsDKECTM W 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO TMaJICHUS.
JIBrxenue manet Bokpyr Connua. IlepBas kocMuueckas ckopocTs. HeBecoMOCTh U Eperpy3KHu.

PaBHoBecue matepuanbHOi Touku. AGCoMoTHO TBEPAOE Teno. PaBHOBecre TBEPIOTO Tena ¢
3aKPEIIEHHON OChIO BpanieHus. MoMeHT cuibl. L{eHTp TskecTH.

Nmnynsc Tena. M3menenue ummynbca. Mmmynbe cunbl. 3aKOH COXPAaHEHUS] UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuyeckas pabota ¥ MOIIHOCTh. Pabota cui TsbKecTd, ynpyroct, tpeHus. CBssb
sHeprur M paboTel. [loTeHumanbHass 3HEprus Tena, MOAHITOTO HAJ IOBEPXHOCTHIO 3EMIIH.
[TorenumanpHas dHeprus cxartou npyxuHbel. Knnernueckas sHeprus. Teopema 0 KMHETHYECKON
SHEpruu. 3aKOH COXPAHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaGmroeHne MEXaHUYEeCKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE TyTeM W TPACKTOPUM ABUIKEHUS OJIHOTO M TOTO K€ Telda OTHOCUTEIBHO
Pa3HbIX TeJl OTCUETA.

N3mepenne cKkopoCcTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKEHUS.
HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUKECHMUSI.
HalGmronenue nqukeHns Teaa mo OKpyKHOCTH.

o u kW

HabntoieHne MexaHW4YecKuX SIBICHUN, IPOUCXOASIINX B cucTeMe oTcuéra «Tenexka»
IpH1 €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUH OTHOCUTENIbHO KaOUHEeTa (PU3HKH.

7. 3aBHUCHUMOCTb YCKOPEHHS TeJla OT MacChl Tela U AeHCTBYIONIEH Ha HETO CUJIBL.

8. HaOmronenue paBeHCTBa CUJI IPY B3aUMOJEHCTBUU TeEl.

9. H3meHeHue Beca Tena P yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya uMItyabca mpu B3aMMOACHCTBUU TEN.

11. [IpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEJI.

12. CoxpaHeHue UMIylbca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHune UMIyjbca IpU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGmroieHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHne MeXaHU4eCKOH SHEPTHH MPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHue MEXaHNYECKOW YHEPTUU NIPH IBUKEHUU TeJla MO IeHCTBUEM IPY>KUHBI.
Jlabopamopuvie pabomul u onvimol.



10.

11.

KoHcTpynpoBanue TpakTa A pa3roHa M JaJbHEHIIEro paBHOMEPHOIO JIBUKEHUS
IIapUKa UITH TEJIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHUS OpycKa WM ABIDKEHHS IIApHKa I10
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHrue YCKOpPEHHs Tella MpPHU PAaBHOYCKOPEHHOM JBM)KEHUHM IO HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBUXKEHHUHU 0e3
HayajabHON CKOPOCTH.

ITpoBepka runoresbl: €ciau MpHU paBHOYCKOPEHHOM JIBUXKEHHUU 0€3 HadalbHOH CKOPOCTH
IIyTH OTHOCATCS KaK psAJ HEUYETHBIX YHUCE, TO COOTBETCTBYIOIUE IPOMEXYTKHA BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHMS OT CHJIbl HOPMalbHOI'O
JaBJICHMUSL.

Onpenenenne KodhHUITUEHTA TPESHUSI CKOJBKCHHSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CHJIBI TPEHUS TPH PAaBHOMEPHOM [BHKCHHH Tella II0
TOPU30HTAILHON IIOBEPXHOCTH.

Omnpenenenne pabOTHl CHIBI YINPYTOCTH HpPHU TOABEME TIpy3a C HCIOIH30BAHUEM
HETIOJBM)KHOTO U TIOABIKHOTO OJIOKOB.

W3yueHue 3akoHa COXPaHEHUS SHEPTHH.

Pa3zgen 9. Mexann4yeckue KoJe0aHUA ¥ BOJHBI.
KonebatenpHoe nBmwxeHne. OCHOBHBIC XapaKTEPUCTHUKU KoOJICOAHWM: IEPHOJ, YacToTa,

aMIUIMTya. MaremMaTudeckui U HPY)KI/IHHHﬁ MassTHHKHU. HpeBpameHHe OHCPIrun IIpu
Koyie0aTeIbHOM JBHXCHHUUN.

3aryxatomue Kojebanus. BeiHyxkaeHHBIE KojieOaHus. Pesonanc. MexaHuueckue BOJIHBI.

CBolicTBa MEXaHUYECKHUX BOJIH. HpOILOJ’II)HI)Ie 1 TTONCPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH e€

pacnpocTpaHeHusi. MexaHHn4eCcKre BOJIHBI B TBEPAOM TeJI€, CECMUYECKUE BOJTHBI.

3Byk. [')poMKOCTb 3ByKa M BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

1. HaOmonenue koneGaHui Ten MO JAeHCTBUEM CUJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHuil rpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HalGmroneHue BEIHYX ACHHBIX KOJeOaHUN U pe3oHaHca.

4. PacnpocTpaHeHue MPOA0JIbHBIX U MOTMEPEYHBIX BOIH (HA MOJIEINN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKYCTHYECKHUH pe30HaHC.

Jlabopamopmuvie pabomul u onvimol.

1. OmpenerneHre YaCTOTHI M MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHHKA.

2. OrmpexeneHue 4acTOThI U NepHOa KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBHCHMOCTH TiepHoJia KOJEOaHWI IOABEMICHHOTO K HHUTH Tpy3a OT
JUTHHBI HATH.

4. WccrnenoBaHue 3aBHCUMOCTH TEpUONa KOJIEOaHWH TPYKHMHHOTO MAasTHHKA OT MacChI

rpysa.
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5. IlpoBepka HE3aBHCUMOCTHM IepHOJa KoJieOaHWH Tpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl Ipysa.
6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh TIepro/ia KoJIeOaHui MPyKUHHOTO MasiTHUKA
OT Macchl I'py3a U )KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHUs: CBOOOIHOTO MaJICHHUS.
Pa3nes 10. D1eKTpOMarHuTHoOE 1M0J1e M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJj€e. DJIEKTPOMarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[lkana >neKTpOMarHUTHBIX BOJH. McIoib30BaHNe JIEKTPOMArHUTHBIX BOJIH /171l COTOBOM CBSI3H.
DnexTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BonHOBbIe cBOHCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJsHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
1. H3y4yeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBIO0 MOOMIBHOTO TeledoHa.
Pa3nes 11. CBeToBbBIe sIBJICHUS.
JlyueBas mognenb cBera. Mcrounuku csera. IIpsiMonuHeldHOE pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomiienue cBera. 3akoH mpenomieHust cBeta. [lonmHoe BHyTpeHHEe OTpa)KeHHE CBETa.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xon nyuedt B smH3e. OnTHueckas cuctema Qoroanmnaparta, MHUKpPOCKONA H
Tesneckomna. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1anbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B cnektp. OnbiTel HptoToHa. CliojkeHUE CIIEKTPalbHBIX LBETOB.
Jucnepcus ceera.
Jemoncmpayuu.
[IpssMonrHENHOE pacIpOCTPAHEHNE CBETA.
OTtpaxkeHue cBera.
ITonmyyenue n300pa>keHUi B INIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTHyeckuii CBETOBOI.
Xon ntyueil B coOuparolei aunse.
X0 nydel B pacCEeUBaroLLIeH JINH3E.
[Tomyyenue n300pa>keHUI C TOMOUIBIO JTUH3.

© o NOUAEWDNR

[TpunHmn neiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOTA.
10. Mopens riasa.
11. Pa3noxxeHue 6enoro cBera B CIEKTp.
12. ITonydeHnue 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. MHccnemoBaHue 3aBUCUMOCTH yIJIa OTPAXKESHHS CBETOBOTO JIy4a OT yIJia TaJICHUS.
2. HM3yueHue xapaKTEPUCTUK U300paKCHHS MTPEJIMETa B TUIOCKOM 3epKaie.
3. HccrnenoBanue 3aBHCHMOCTH yIila TPEJIOMJICHHS CBETOBOTO JIyda OT yrila NaJCHUS Ha
TPaHUIIE «BO3TYyX—CTEKIIO».
[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. OmnpenencHue POKYCHOTO PACCTOSHUS U ONITHISCKOM CHIIBI COOUPAFOIIEH JIMH3HI.
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6. OnbIThI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
7. OneITl TO BOCHPUATHIO IIBETA IMPEIMETOB NPH UX HAOIIOAEHUM dYepe3 IIBETOBBIC
GUIBTPHL

Pa3nea 12. KBanToBbIC sIBJICHHS.

OmnbiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Mcnyckanue n
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIIEKTPHI.

PaguoaktuBHOCTh. Anbda-, Oera- M ramma-usnydeHus. CTpoeHHE AaTOMHOIO sjpa.
Hyxnonnas wmogens atoMmHoro sapa. Msoromsl. PanmoaktuBHble mnpeBpaiieHusa. llepuon
II0JIypacnaia aTOMHBIX 1ep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMs 3apsIIOBOTO U MAacCOBOTO YHCEN. DHEPrusl CBA3U
aTOMHBIX siiep. CBA3b Macchl U 3Hepruu. Peakuuu cuHresa u aeneHus saep. Victounuku sHeprun
CouHua 1 3BE31.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN HA )KUBbIE OPTaHU3MBL.

Jemoncmpayuu.

CrieKTphl U3IIy4eHUs U MOTJIOIIEHUS.
CrieKTphl pa3avyHbIX I'a30B.

Crnektp Bonopoza.

Habmtonenue Tpeko B kamepe Buibcona.
PaGota cuérurka HOHU3UPYIOMINUX U3TYUCHHH.

o vk wnNeE

Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOJAYKTOB.

Jlabopamopuuvie pabomot u onvimel.

1. HaGmroeHue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

2. HccnenoBanue TPEKOB: W3MEPEHHE HHEPrUM YAaCTHUIIBI 1O TOPMO3HOMY MyTH (TIO

dororpadusam).

3. WM3mepenue paguoakTUBHOTO (hoHa.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOYIb.

[ToBTOpHTENBEHO--00001AIOIINI MOTYJb PEHA3HAYEH JUIsI CUCTEMAaTH3aIluu U 00001IeHHs
MIPEMETHOTO COJCPKAHUS M OTIBITA JCATEIBHOCTH, TPHOOPETEHHOTO TIPU M3YYEHUHU BCEro Kypca
¢u3uKy, a Takke JUId MOJArOTOBKM K OCHOBHOMY TI'OCYIApCTBEHHOMY 3K3aMeHy MO (pu3MKe 1is
o0yyaromuxcs, BEIOPaBIIMX 3TOT y4eOHBIH MpeamerT.

[Tpu U3ydyeHuu JaHHOTO MOAYJIS PeAU3yIOTCS U CUCTEMAaTU3UPYIOTCS BUIBI J€SITEIbHOCTH,
Ha OCHOBE KOTOpPBIX OOECleuynBaeTcsi JOCTH)KEHHE TMPEeIMETHBIX M  MeTalpeIMeTHBIX
IUTAHUPYEMBIX pe3yiabTaToB OOydeHHs, (QOpPMHPYETCsl €CTeCTBEHHOHAY4YHas TPaMOTHOCTb:
OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SBJICHUN MPUPOBI U TEXHUKHU, OBIIAJICHUE YMEHHUSIMA
OOBSICHATh (PM3NYECKHE SBJICHUS, IPUMEHSISI TTOydYeHHBIE 3HAHMA, PEUIaTh 33Jadd, B TOM YHCIIe
KayeCTBEHHBIE M DKCIIEPUMEHTAJIbHEIE.

[TpuHIMNHMATBHO JESATETbHOCTHBIM XapakTep JaHHOTO pa3jiena peaqu3yercs 3a CYET TOro,
4TO 00y4Yarolecs BhIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPeIaraercs:

Ha OCHOBE IMOJTyYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSCHATH (PU3UUECKUE SIBICHUS B
OKpY>KaroIiel Ipupojie U MOBCEIHEBHON KU3HH;

UCMOJIb30BaTh HAYYHbIE METOJbI MCCIEI0BAaHUS (PU3MUECKUX SBICHUH, B TOM YHUCIE IS
MIPOBEPKH THITOTE3 U TOIYICHHUS TEOPETUIECKUX BBIBOJIOB;
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OOBACHATH HAay4YHBIC OCHOBBI HauOoyiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBpPEMEHHBIX TeXHOJ'IOFI/II\/'I,
HalpuMep, NPpakTUICCKOro UCIOJIb30BaAHUA PA3JIMYHBIX UCTOYHUKOB SHCPIrUd Ha OCHOBC 3dKOHA
IMpEeBpalICHUA U COXpPAaHCHU BCCX U3BCCTHBIX BUAOB SGHCPTHUHU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

Wzyuenne ¢Qu3uku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHMs HANpaBICHO Ha

JOCTUKEHHUE TUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.

B pesynabrare wu3yueHus QUMK Ha YpPOBHE OCHOBHOTO o0OIIero ooOpazoBaHus Yy
oOyuatoierocsi 0yayT copMUPOBAHbI CIEAYIOUIUE INYHOCTHBIE PE3yabTaThl B HaCTH:

e 1) naTpHOTHYECKOro0 BOCIIMTAHHUS:

® — MPOSIBJICHHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOW (puzmueckon
HayKH;

® — [IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

e 2) rpaskIaHCKOIro U yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® — FOTOBHOCTh K aKTHBHOMY y4YacCTHIO B OOCYXIEHHUU OOIECTBEHHO 3HAYMMbBIX U ATHUYECKUX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® — OCO3HaHME BaKHOCTHU MOPAIbHO--3TUYECKUX NPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

e 3)3cTeTHYecKOro BOCIMTAHMSI:

® — BOCIPUATHE ICTETUYECKUX KayecTB (PM3MUECKON HayKH: €€ TapMOHUYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOI'0 NO3HAHMS:

® — OCO3HAHHME IIEHHOCTU (PU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,

® — pa3BHUTHE HAYYHOM JIFOO03HATEIHLHOCTH, MHTEPECA K UCCIIEIOBATEIBCKON ACATEIbHOCTH;

e 5) ¢popMupoBaHus KYJIbTYPbI 310POBbS H IMOIIHOHAILHOI0 0J1ar0NOIyYHs:

® — OCO3HAHUE IIEHHOCTU 0e30MacHOro o0pa3a *KHU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUDE,
BaXHOCTHU MpaBUJI 0€30I1aCHOrO MOBEIECHUS Ha TPAHCIOPTE, HA JOPOrax, ¢ dJIEKTPUUECKUM U
TEIIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;

e — chopmMupoBaHHOCTH HaBbIKa pedIEKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO JKe
IpaBa y Ipyroro 4ejaoBeKa;

e 6) TPyIOBOr0 BOCIIUTAHUSA:

e — aKTHBHOE YYacTu€ B PEIICHUU MPAKTUYECKUX 3aJad (B paMKax CeMbU, 00pa30BaTEIbHOU
OpraHM3aly, Topoja, Kpas) TEXHOJIOTHYECKON M COLIMATIbHOW HaNpaBIE€HHOCTH, TPEOYIOIUX
B TOM 4HCJIe U (PU3NUECKUX 3HAHUIA;

® — HHTEpEeC K MPaAKTUYECKOMY M3y4eHUIO podeccuil, CBsI3aHHBIX C PU3UKOIL;

e 7) 3K0JIOTHYECKOI0 BOCIIUTAHUSA:

e — OpUEHTalus Ha TNpUMEHEHHE (PU3MUECKUX 3HAHUM /s peleHus 3ajad B obnactu
OKpY’Karolllel cpefibl, JIaHUPOBAHUS MTOCTYNKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBHM AJIs
OKpYKarloIle cpeibl;

e — 0CO3HaHME II00ATLHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelleHus;

e 8) ajanTauMu K M3MEHSIOLIUMCS YCJIOBUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

e — TMOTpeOHOCTh BO B3aMMOJEWCTBUM TIPU BBINOJHEHUH HCCIEIOBAaHUNH M IPOEKTOB
(buznyecKoil HalpPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

¢ — [TOBBINICHUC YPOBHA CBOEUM KOMIIETEHTHOCTHU qgCpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,
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e — MOTPeOHOCTh B (OPMHUPOBAHMHU HOBBIX 3HAHUHM, B TOM uHcie (OPMYIMPOBATH HIIEH,

IIOHATHSA, TUIIOTE3bI O (1)I/I3I/I‘ICCKI/IX 00BEKTax U SIBJICHHUAX,

e — oco3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

¢ — [UIaHUPOBAHHUE CBOCI'O pa3sBUTHUA B HpI/IO6p€T€HI/II/I HOBBIX (l)I/IBI/I‘ICCKI/IX 3HaHHﬁ;

® — CTPEMIICHUE aHAJIM3WPOBATH U BBIABIIATH B3AUMOCBA3HU IIPUPOILI, 06HleCTBa 1 3KOHOMHMKH, B

TOM 4YHCJIC C UCITIOJIb30BaHHUEM (bI/ISI/I‘IeCKI/IX 3HaHPII>i;

® — OIC€HKa CBOHUX ,HGI;'ICTBPII;'I C y‘léTOM BJIMSAHHA Ha OKPYXKAIIYIO CpEay, BO3MOKHBIX

[JI00AJIbHBIX [TOCIENCTBUM.

METAIIPEIJMETHBIE PE3YJIbTATBI

B pesynprare ocBoeHuss mporpaMMmbl 1O (HU3MKEe HAa YPOBHE OCHOBHOTO OOIIEro

oOpa3oBanus y oOydaromerocss OynyT chopMHpOBaHBI MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME TO3HABaTEIbHbIC YHUBEpPCAIbHBIE Yy4ueOHBIE JEHCTBUS, KOMMYHUKATHBHBIC

YHHUBEpCaJbHbIE YUeOHbIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YIeOHbBIC EHCTBHUS.

ITo3HaBaTe/1bHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckne a1eMCTBUSA:

BBISBJISITH M XapaKTEePHU30BaTh CYIIECTBEHHbBIC IPU3HAKU OOBEKTOB (SIBICHU);
yCTaHABJIMBAThH CYNIECTBEHHBIN NMPU3HAK KJIacCH(HUKALMK, OCHOBAHUS JJIsi 0000IIEHUS U
CpaBHEHUS,;

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B paccMaTpuBaeMbIX (pakTax, JaHHBIX H
HAOJIOACHUSAX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIIATh TIPUYMHHO--CJIC/ICTBEHHBIE CBS3W TNPH W3YYeHUH (U3NYECKUX SBICHUNA |
MPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJIB30BAaHUEM JEIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh THITIOTE3BI O B3aUMOCBSI35X (DU3NYECKUX BEIIUYNH;
CaMOCTOSITENILHO BBIOMPATh CIIOCcO0 perieHus: yueOHoi pu3nueckoi 3a1aun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOP HamOoiee TOAXOAALIET0 C YYETOM
CaMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoparelbCcKue AeCTBUS.

HCIIO0JIh30BaTh BOMPOCHI KaK UCCIIEI0BATEIHLCKII HHCTPYMEHT MTO3HAHMUS;

MIPOBOAMTH MO CAMOCTOSITENILHO COCTaBICHHOMY IUIAHY OMBIT, HECIOKHBIN (PU3MUeCKHii
AKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHNE (PUZUUYECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHHUMOCTh W JIOCTOBEPHOCTh MH(OpMAIHIO, MOTYYEHHYIO B XOJ€
WCCIEA0BaHUS WIH SKCIEPUMEHTA;

caMOCTOATENbHO  (opMynupoBaTh  0000IIEHHWS W  BBIBOABI IO  pe3yibTaTam
MPOBEIEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHHUS,

MIPOTHO3UPOBATh BO3MOXHOE JaibHEHIee pa3BUTHE (PU3MUECKUX IMPOIIECCOB, a TAKKE
BBIJIBUT'aThb MPEATIOJIIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHble METO/bl, MHCTPYMEHThl M 3alpochl NpU MOHUCKE M OTOOpe

MH(OPMAaLIUY WIN JaHHBIX C YUETOM IpeIIoKeHHON yueOHO! (hr3ruecKoi 3a1auu;
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aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH MHGPOPMALUIO PA3IUYHBIX
BUIOB U ()OPM IPEACTABICHHUS;
CaMOCTOSITENIHO BBIOMpATh ONTUMANBHYIO ()OpMYy NpEACTaBICHUS HHPOPMALUU U
WITIOCTPUPOBATh pelIaeMble 3a7addl HECIOKHBIMH CXEMaMH, auarpaMMaMi, HHOM
rpaduKoi ¥ ©X KOMOMHAIUSAMHU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

B XOJie OOCYXJeHHS y4eOHOro MaTepuana, pe3yJlbTaTOB JIA0OPATOPHBIX paboT U
IIPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl U BBICKA3bIBATh HJICH,
HAaIleJICHHBIC Ha PEIlICHUE 3a/1a4H U MOJICPKaHue 0JIaroXKeIaTeIbHOCTH OOIICHHUS,
COMOCTABJIATH CBOM CYXACHHS C CYXKICHUSMHU JAPYTUX YYaCTHUKOB JUAJIOTA,
OoOHapyXHUBaTh PA3IUIKE U CXOJCTBO MO3HUITHIA;

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX;

MyOJIMYHO  MPEACTaBIATH  PE3yiIbTaThl  BBIMOJHEHHOTO  (PM3WYECKOrOo  OMbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U WHAUBUIYAIBHOW pabOTHI IPU
pEIICHUH KOHKPETHOM (DU3HUYECKOM MPOOJIeMBI;

MPUHUMATh LEJIM COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BBIBaTh JICUCTBUSA IO €€
JOCTIDKEHHUIO: PACHpPECIsATh POJIM, OOCYXKIATh MPOIECChl U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

BEITIOJTHATh CBOKO YAacTh Pa0OThI, JOCTHUTAs KA4eCTBEHHOTO pe3yibTara IO CBOEMY
HATPABJICHUIO U KOOPJIMHUPYS CBOU JICHCTBUSI C IPYTUMHU WICHAMU KOMAH/IbI;
OIICHUBATh KA4€CTBO CBOETO BKJIAJIa B OOIIHMI MPOAYKT 11O KPUTEPHSIM, CAMOCTOSITEIILHO
cOpPMYJIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CHUTYAIUSX, TPEOYIOIINX IS PEIICHUS
(bu3MUeCKUX 3HAHUI;,

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX TMPUHATUS peHIeHUH (MHIWBUIYaITbHOE,
MIPUHSATHE PEIIeHUs B TPYIIe, MPUHATHE PEUICHUH TPYIIOi);

CaMOCTOSATENIbHO COCTABJIATh QJITOPUTM pelieHus (HU3UYECKON 3amadyvl WK IJ1aHa
UCCIEIOBAaHUS C YYETOM MMEIONINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTUPOBaTh IpeAjaraéMble BAPUAHTHI PEILICHHUI;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTp()JIL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYalluU U IpeJyiaraTh IjiaH e€ N3MEHEHNUS;

OOBSICHATH MPUYUHBI TIOCTUKEHUS (HEAOCTHKEHHS) PE3yabTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JIEATEIBHOCT (B TOM YHCJE B XOJ BBIOJHEHUS (U3NUECKOTO
UCCIIEIOBAaHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHHUBIIHUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEMH;

OICHUBATBL COOTBCTCTBUC PE3YyJIbTAaTa LECJIN U YCIIOBUAM,
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CTaBUTH ceOs HAa MECTO APYroro 4yeioBeKa B XOJ€ CHopa WU JAUCKYCCHHM Ha HayYHYIO
TE€My, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HABATh CBOE NPaBO Ha OIIMOKY IpPH pEUICHWH (PU3MYECKUX 3aJad MWId B
YTBEPKACHUAX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenuss B 7 Kjacce IpeIMETHBIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATHS: (U3MUecKHe U XUMHUYECKUE SBJIEHUS, HaOI0JIeHue,
HKCHEPUMEHT, MOJENb, THIOTe3a, €AMHUIBI (U3NYECKUX BEIUYMH, aTOM, MOJEKYyIa,
arperaTHbIE COCTOSIHMSI BelecTBa (TBEPIOE, KUIKOE, raz000pa3HOE), MEXaHUYECKOe
IBIDKEHUE  (paBHOMEpPHOE,  HEPaBHOMEpPHOE,  MPSMOJHMHEHHOE),  TPaeKTOpus,
paBHOJEHCTBYIOIAsE cuia, naepopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IbI;

pa3nuyath siBiieHus (IudQy3us, TEIUIOBOE IBMKEHUE YAaCTHI] BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPABHOMEPHOE IBW)KCHUE, MHEPIHsS, B3aWMOJICHCTBHE TEJ, PAaBHOBECHE
TBEPABIX TEN C 3aKPEIIEHHON OChIO BpallleHus, Iepeadya JaBJieHUs TBEPAbIMU TellaMH,
KHUAKOCTAMU M Tra3amMu, aTrMocepHOe [aBlIeHHE, IUIaBaHUE TeJ, IPEBpAIICHUS
MEXaHHYECKON SHEPruu) Mo OMHMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OMBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHHE M3YYEHHBIX (DU3MUECKHUX SBICHUI B OKPYXKAIOLIEM MUDE, B
TOM uyucie (U3NYECKUe SBJICHHS B MPHUPOJAE: NPUMEPHl ABMKCHUS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOM W HEXHUBOW MpUPOJE, ACUCTBUE CUJIbI TPEHHUS B MPHUPOAE H
TEeXHUKE, BIMSHUE aTMOC(EPHOro [aBJIEHUS Ha KMBOM OpraHus3M, IUIaBaHUE pBIO,
pBIYard B TeJNe YeNOBEKa, MPU ATOM TEPEBOJUTH NMPAKTHUECKYIO 3a/ady B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHbIE CBOWCTBA (TpU3HAKU) (PU3NUECKUX SBIICHUI;

OIMCHIBATh M3YyYEHHBIE CBOWCTBA TeN M (PU3MYECKHE SIBICHUS, MCIIONB3Ys (PU3NUYECKHE
BEIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEUIECTBA, BpPEMs, MyTh, CKOPOCTH, CPEIHSS
CKOpOCTB, CHJIAa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CHjla TPEHHs, TaBjieHne (TBEPAOTro
TeNa, >KUIKOCTH, Ta3a), BHITAJKWBAIONIAs CHWJIA, MEXaHH4YecKas padoTa, MOITHOCTH,
IUIEY0 CHJIBI, MOMEHT CHJIBI, KOI()(UIIMEHT TII0JIE3HOTO JCWCTBUS MEXaHU3MOB,
KWHETHYECKas W TOTCHIMAIbHAS JHEPrus), NMpHU OIHCAHUH IPABWIBHO TPaKTOBAThH
¢bu3nUYecKuit CMBICH MCIIOJIb3YEMbIX BETUYMH, UX 0003HAUYEHHUS U €MHULIBI (PU3UUECKUX
BEJIMYMH, HaXOIUTh (OPMYJIBl, CBS3bIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYMHY C
JIPYTUMH BEITUYMHAMH, CTPOMTH TpaUKd H3YyYEHHBIX 3aBHCUMOCTEH (U3UUECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOLECCHI, UCIONb3YsI MpaBuIa
CIIO’KEHUs cui (BAOJIb OIHOM mpsAMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NpPaBUJIO paBHOBecHs pbluara (OJI0Ka), «30JI0TOE MPABUIO» MEXaHHKH, 3aKOH
COXpaHEHHST MEXaHWYECKOW HSHEpPrHH, NMPHU STOM [aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aITUCHIBATh €M0 MAaTeMaTHUECKOE BhIPAKCHNUE;
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OOBSICHATH (PU3NUECKUE SIBICHUS, IPOLIECCHI M CBOMCTBA TeJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMll  INPAaKTUKO-OPUCHTHPOBAHHOI'O  XapakTepa:  BBIABIATH  IPUYHUHHO-
-CJIeICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX 1IaroB ¢ ONOpoi Ha 1-2
M3YyYEHHBIX CBOMCTBA (U3UYECKUX SBJICHUH, GPU3NUECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;
pemwatb pacuéTHble 3amaud B 1-2 [eicTBUA, MCIONB3Ys 3aKOHbI U (HOPMYIIbI,
CBSI3bIBAOIME (PU3UUECKUE BEIIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHSI 3a/1a4M 3alllChIBATh
KpaTKOe YCJIOBHUE, IOJACTAaBJIATh (U3NYECKHUE BEJIWYMHBI B (DOpPMyJbl U IMPOBOIUTH
pacu€Tbl, HAXOAWUTH CIPABOYHBIC JaHHbIE, HEOOXOIUMBIC [UIS pELICHHS 3ajad,
OLIEHUBATh PEATMCTUYHOCTD MOTYICHHON (PU3MUECKON BEIIMUHHBI,

pacrio3HaBaTh PoOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh IIPU MOMOIIHU (PU3NYECKUX METO/IOB,
B OIIMCAHWU HCCIIECJOBAaHUS BBIIEIATh IPOBEPSEMOE IPENIOJIOKEHHE (THIOTE3Y),
pa3nuyaTth ¥ MHTEPIPETUPOBATH IMOJNYYCHHBIH pE3ylbTaT, HAXOAUTh OLIMOKH B XOZE
OIIbITA, JIEJIaTh BBIBOJIBI I10 €0 PE3YJIbTAaTaM;

IIPOBOJIUTH ONBITHl MO HAOMIONEHUIO (PU3MUECKUX SBJICHUH WIN (U3UYECKUX CBOMCTB
Ten:  (OpPMYIHpPOBATH TPOBEPSEMBIE MPEANOJIOKEHHS, COOMpaTh YCTAaHOBKY W3
MIPEUIOKEHHOTO 000PYI0BaHUS, 3aIUCHIBATH X0/ ONBITa U (JOPMYIIUPOBATH BHIBOJIBL,
BBINOJIHATE MPsIMbIE U3MEPEHMsI PAcCTOSIHUSA, BPEMEHM, Macchl Tena, 00b&éMa, CHIIbI U
TeMIepaTypbl C HCHOJIb30BAHMEM AaHAJOIOBBIX U LM(POBBIX MPHUOOPOB, 3aMUCHIBATH
MMOKa3aHus MPHOOPOB C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCT U3MEPCHHIA,
IIPOBOJIUTH HCCIIEI0BAaHUE 3aBUCUMOCTU OAHON (PM3MYECKOM BEIMYUHBI OT JAPYroM ¢
HCIOJIb30BAHUEM HPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO JIBHXKYIIETOCS
TeJaa OT BPEMEHM JBUKEHHS Te€ja, CHJIbI TPEHMsI CKOJIbKEHMsI OT Beca Teja, KauyecTBa
00pabOTKM TMOBEPXHOCTEH Tel W HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOMIAAN
COIIPUKOCHOBEHHUSI TEJI, CUJIbl YINPYrOCTU OT Y/UIMHEHUS NPYKUHBI, BbITAJIKUBAIOLIECH
CWiIbl OT 00OBEMa MOrpyKEHHOM dYacTW Tena M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IIJIOTHOCTH Teja, OT TIJIyOMHBI, Ha KOTOPYIO IOIPYKEHO Telo,
YCIOBUH IUTaBaHUS TeJ, YCIOBHM paBHOBECHS pbluara M OJIOKOB), Y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HUCCIIEOBaHMs, COOUpAaTh YCTAHOBKY U  BBIOJHSATH
U3MEpEeHus, cienysl MpeJUIoKeHHOMY IJIaHy, (PUKCHpOBAaTh PE3yJIbTaThl MOIYYEHHOMH
3aBUCUMOCTH (PM3UYECKUX BEJIMUUH B BUJE MPEUIOKEHHBIX TaOIUI U TpadUKOB, AeTaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHMs (PHU3MUECKUX BEIUYMH (IUIOTHOCTH BEIECTBa
KUAKOCTH M TBEPAOrO Tela, CUIAa TPEHHUS CKOJIBKEHUS, JaBICHUE BO31yXa,
BBITAJIKMBAIOIIAsl CHJIA, JEWCTBYIOLIas Ha MOTPYyXKEHHOE B JKUJIKOCTh  TEIO,
KO3((ULUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHHU3MOB), CJIENysl MpPeaoKEHHOU
WHCTPYKLUU: TPU BBHIMOJIHEHUH M3MEPEHUN cOOHUpaTh IKCHEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIISTH 3HAUE€HUE NUCKOMOM BEIMUYNHBI,

coOnrofaTh TMpaBWila TEXHUKUM O€30MacHOCTH TMpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHUEM;

yKa3plBaTh NPUHIUNBI JEHCTBUS MNPHOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETp, COOOIIAIOIINECS COCYIbl, OapOMETp, pbluar, MOJABUKHBIA U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAs TJIOCKOCTb;
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XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYECKUX
YCTPOWCTB C OMOpPOM HA WX OMHCAaHUsA (B TOM 4YHCJE: TMOIIIMITHUKHA, YCTPOHWCTBO
BOJONPOBOJA, THAPABIMYECKUNA IIPECC, MaHOMETP, BBICOTOMEp, MOPLIHEBOM HACOC,
apeoMeTp), HCHOJb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH U HEOOXOIUMBIE
¢du3nveckne 3aKOHbI M 3aKOHOMEPHOCTH;

MPUBOJUTL TpUMeEpbl (HaXoAuTh UHGPOPMALMIO O TMpPUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUs (UM3MYECKUX 3HAHUM B TMOBCEIHEBHOM JKHU3HHM [UIsi OOeCredeHUs
0e30macHOCTH TpH OOpalieHuH ¢ NpudopaMH M TEXHUYECKHMMU YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS U COOJIOJCHHS HOPM OSKOJOTHYECKOTO TIOBEACHUS B
OKpY>Kalollel cpere;

OCYILIECTBISATh OTOOP MCTOYHUKOB HH(popMauuu B VIHTepHEeTe B COOTBETCTBUU C
3aJJaHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MYTEM CpaBHEHHUS
Pa3IUYHBIX UCTOYHUKOB BBIIEIATH MH(OPMAIHIO, KOTOpasi SABISETCS MPOTUBOPEUUBOI
WJIA MOXET OBITh HEJJOCTOBEPHOM;

HCIOJIb30BaTh MPHU BBIMOJHEHUN YUEOHBIX 3aJ[aHUN HAay4yHO--TIONYJSPHYIO JIUTEPATYpPy
(U3NIECKOTO CONIEpKAHMS, CIIPABOYHBIE MaTepHalbl, pecypchl cetu VHTepHeT, BIaaeTh
npuéMamMu KOHCIEKTHPOBAHMSA TEKCTa, MNpeoOpa3oBaHus WHGOPMAIMA W3 OJHOM
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKWE MHCHMEHHBIC M YCTHBIC COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(opMayu (U3NIECKOTO COJIEPKAHMSA, B TOM UYHUCIE ITyOJMYHO AEaTh
KpaTKHe COOOIIEHUs O pe3yJbTaTax MPOEKTOB WM Y4EOHBIX UCCIEIOBAHUN, IIPU 3TOM
rPaMOTHO HCIOJB30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (usukw,
COMPOBOXK/IATh BBICTYIUICHUE IIPE3CHTALIUEH;

IIPY BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN pacrpenensTh 00S3aHHOCTH B
rpymnne B COOTBETCTBUU C MOCTABJIEHHBIMU 3a/ladaMHM, CJIE€IUTH 3a BBIIIOJHEHUEM ILJIaHA
JEHCTBHM, aJeKBAaTHO OIICHHBATh COOCTBEHHBIM BKJIAA B JEATEIbHOCTh TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHuss B 8 Kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

HCIIOJIB30BaTh IOHATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKEHUE ATOMOB M
MOJIEKYJI, arperaTtHbleé COCTOSIHHS BEIIECTBA, KPUCTAJUIMYECKHE W aMopQHbIE Tena,
HACBILLCHHBIM W HEHACBILIECHHBIN Iap, BIAXXHOCTh BO3AYyXa, TEMIIEpATypa, BHYTPEHHSIA
JHEPIHUs, TEIUIOBOM IBUTATElb, DJIEMEHTAPHBIM DIEKTPUYECKUM 3apsf, DIEKTPUYECKOe
T10JI€, MPOBOJHUKY U AUDJIEKTPUKH, IIOCTOSTHHBIN 2JIEKTPUYECKUM TOK, MArHUTHOE T0JIE;
pa3nuyath sBJI€HUS (TEIUIOBOE paCIIMPEHUE U C)KaTue, Teronepeaaya, TerIoBOe
paBHOBECHE, CMauMBaHWE, KANWUIAPHBIE SBICHUSA, HWCIIAPEHUE, KOHJEHCALHUs,
IIJIABJICHUE, KPUCTAIUIU3ALIHS (oTBepaeBaHue), KHUIIEHUE, TerJIonepeaaya
(TeryIonpoOBOIHOCTh, KOHBEKLIMS, HW3Iy4EHHE), JJIEKTpU3alUs Tel, B3auMOJEHCTBHE
3apsA/l0B, ACHCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHME, B3aMMOJECHCTBHE
MarHuTOB, ACHCTBME MAarHUTHOTO IOJII HA NMPOBOJAHUK C TOKOM, 3JIEKTPOMAarHWUTHas
UHIYKIMS) 1O ONUCAaHUI0 HX XapaKTepHBIX CBONCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
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pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (U3NUYECKUX SBICHUH B OKPYKAIOIIEM MHpE, B
TOM uyucie (uU3NYecKue SBJICHHS B MPHPOJE: IOBEPXHOCTHOE HATSHKEHHE U
KaMWJUISIPHBIE SIBJIGHHUS B NPUpOJIE, KPUCTAUIBI B mpupojae, uziaydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HUHEs, CHera,
AJIEKTPUUYECKHUE SIBJICHUS B aTMOC(Epe, SJIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJyie 3eMiIH, Apeid MoI0COB, pOJIb MArHUTHOTO TOJS IS )KU3HU Ha 3emiie, MOJspHOe
CHSIHME, TpPHU O3TOM TEPEBOAMTH IPAKTHUECKYI0 3a7adyy B Y4eOHYIO, BBIJICIATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SBICHUIA;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TeNl U (DPU3MUECKHUE SIBICHUS, HCIONIB3YS (hPU3HUYECKHE
BEJIMYMHBI (TeMIEeparypa, BHYTPEHHSS SHEPIUs, KOJIMYECTBO TEIUIOTHI, YJEJIbHAs
TEIUIOEMKOCTh ~ BEILECTBA, yJeibHAas TEIUIOTAa IUIABJIEHMS, yJelbHas TeIuloTa
napooOpa3zoBaHMs, yAeIbHAas TEIJIOTa CrOpaHUs TOIUIMBA, KOI()(UIIMEHT IOJIE3HOTO
NEHCTBHUS TEIJIOBOM MAIIMHBI, OTHOCHUTEIbHAs BIAXXHOCTh BO3/AyXa, 3JIEKTPHUUECKHI
3apsij], CHiia TOKa, MJIEKTPUYECKOE HAMPSKEHHE, COIPOTUBJICHHE MPOBOIHUKA, YAECIHHOE
COINPOTUBIICHUE BEIIECTBA, PA00OTa U MOIIHOCTh JEKTPHUUECKOTO TOKa), MPU OMHUCAHUU
MPABWJIBHO TPAaKTOBaTh (PU3UYECKUN CMBICT HCIOIb3YyEeMbIX BENUYHMH, 0003HAYCHHS U
eNUHUIBl  (U3UYECKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO
(GU3NYECKyI0 BENUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpaduKu WU3y4EHHBIX
3aBHCUMOCTEN (PU3MUYECKIX BEINYHH;

XapaKTepu30BaTh CBOICTBa Tel, (U3HUECKUE SBICHUS U TMPOLECCHl, HCIONb3YS
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKOH TEOpUM CTPOEHMSI BELIECTBa,
MIPUHLIMII CYNIEPIO3UIIMU TOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Oma a1 ydyacTka 1enu, 3akoH J[xoyns—JIeHna, 3akoH coOXpaHEHUs SHEPTUHU, TIPU
STOM [1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCBIBATh €r0 MaTeMaTUYECKOE
BBIpa)XKEHUE;

OOBACHATh (U3NYECKUE TMPOIECCHl M CBOMCTBA TeJl, B TOM 4YHCI€ M B KOHTEKCTE
CUTyalui MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
IMPUYMHHO-CJIE/ICTBEHHbIE CBS3M, CTPOUTh OOBACHEHHE M3 1—2 JOrMYecKHX ILIAroB C
ornopoi Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, PU3HMUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemate pacu€THble 3a1aud B 2-3 JeHCTBUS, HCHOJb3Ys 3aKOHBl U (HOPMYIbI,
CBSI3bIBAOIIME (PU3UUECKUE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 337a4y 3alHChIBATh
KpaTKO€ YCIIOBHME, BBISBIATH HEJOCTAaTOK JaHHBIX JAJS pELIeHHs 33aJa4dd, BBIOMpATh
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JUISl €€ PeLIeHHs, TPOBOIUTH pacuéThl U CPaBHUBATh
MOJIyY€HHOE 3HaueHue GU3NYECKON BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXKHO PEIIUTh MIPU MOMOIIU (PU3NIECKUX METO/IOB,
UCIOJIb3YSl ONMCAHME MCCIENOBaHUSA, BBIACIATh IPOBEPSAEMOE IPEANOIOKEHUE,
OLIEHMBATH IIPABWIIBHOCTB MOPSsIIKA POBEIECHUS UCCIIEIOBAHMSI, IENIaTh BBIBOIBI,
MIPOBOJIUTH ONBITHl MO HAOMIONEHUIO (PU3UYECKUX SBICHUNA WINM (PU3NYECKHX CBOMCTB
Ten (KamwUIsipHbIE SBJICHMS, 3aBUCUMOCTh JaBJICHHUS BO3AyXa OT ero o0béma,
TEMIIEPATYPbI, CKOPOCTU IPOLIECCAa OCTBIBAHUS U HAarpEBaHUS IPU U3JIyUYEHUU OT IBETa
M3Iyqaronie  (MOTJIONIAOIIEH) TOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOABI  OT
TEMIIEpPAaTypbl JKUAKOCTH U IUJIOMAAX €€ TMOBEPXHOCTH, »DIEKTpU3alusi Tel u
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B3aUMOJICHICTBUE JIJIEKTPUUECKUX 3apsA/iOB, B3aUMOJEHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3alysl MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB, IEHCTBUS MAarHUTHOIO IOJIS
Ha TPOBOJHUK C TOKOM, CBOICTBa 3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENS
MOCTOSIHHOTO  TOKa): (OPMYJIMPOBATh TPOBEPSEMBIC IPEANOIOKEHHS, COOHpaTh
YCTAaHOBKY U3 TPEAJIOKEHHOTO O0OpyIOBaHMSA, ONHCHIBATH XOJ ONbITA H
(GbopMyIHpOBaTh BHIBOJIBI;

BBIIIOJHATh NPSMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIBHON BIIAKHOCTU BO3/yXa,
CWJIbl TOKa, HAINPSDKEHMsI C MCIOJIb30BAHUEM aHAJIOIOBBIX IPUOOPOB U JIATUUKOB
(bu3MYeCKUX BEJIMYMH, CPAaBHMBATh pPE3yJbTaThl H3MEpPEHUN ¢ yd4€TOM 3aJlaHHOM
abCOIOTHON MOTPEIIHOCTH;

MIPOBOJUTH HWCCIICIOBAHHE 3aBHUCUMOCTH OJHON (DM3MYECKOW BEIWYMHBI OT JPYrod C
HCII0JIb30BAHUEM MPSMBIX M3MEPEHUN (3aBUCUMOCTb COINPOTHUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAN MONEPEYHOI0 CEUEHHUs W YAEIbHOIO CONPOTUBIICHHUS BEIIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, UAYIIET0 Yepe3 MPOBOJHUK, OT HANPSHKEHHS Ha MPOBOJAHUKE,
UCCIIEIOBAaHUE TMOCIEAOBATEIbHOIO M MapajUIeNIbHOTO COEIWHEHUN MPOBOJHUKOB):
IUIAHUPOBATh HCCIE0OBaHUE, COOMPATh YCTAHOBKY W BBIMOJHATH HU3MEPEHHs, CIETYs
IIPEJIOKEHHOMY IUIaHy, (PUKCUpPOBATh PE3yJIbTAThl MOJIYYEHHOH 3aBUCUMOCTH B BUJE
TabIUI ¥ TPapUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM UCCIIETOBAHMS;

MIPOBOANTH KOCBEHHBIE M3MEpeHHUs (U3HUECKUX BENUYWH (yAeNnbHas TEIIOEMKOCTD
BELIECTBA, CONPOTUBJIEHUE MPOBOJHUKA, paboTa W MOIIHOCTb 3JEKTPUUYECKOIO TOKA):
IUIAaHUPOBATh  M3MEPEHHUs, COOUpPATh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIYs
MIPETIOKEHHON MHCTPYKLMHU, U BBIYUCIISATh 3HAUEHUE BEJTUUNHBI;

coOnrofaTh TMpaBWia TEXHUKU Oe30MacHOCTH TMpu pabore ¢ J1abopaTOPHBIM
o0opyoBaHUEM;

XapakTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOICTB C ONOpOH Ha UX ONHCaHus (B TOM 4YHCIE: CUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK OJIEKTPUUECKON
SHEPrUM, DBJIEKTPOOCBETUTEIbHBIE MPHUOOPHI, HarpeBaTelIbHBIE 3JIEKTPONPHOOPHI
(mpuMepbl), BIEKTPUYECKHUE MPEIOXPAHUTENH, >3JIEKTPOMArHUT, 3JIEKTPOABUIATENb
MIOCTOSIHHOTO TOKA), HCHOJb3ysl 3HaHMS O CBOMCTBaX (DU3MUECKUX SBIICHUH W
Heo0XouMble GU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENbHbIE MPHOOPHI 10
CXeMaM M CXEMaTHUYHBIM PHCYHKaM (HIKOCTHBIM TEpPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, ABUTATEIb BHYTPEHHErO CrOPAaHMsI, AJIEKTPOCKOII, PEOCTaT), COCTAaBIISTH
CXEMBI JJIEKTPUUECKUX LIENEH C IOCIENOBATEIbHBIM U NapauleIbHbIM COCIUHEHHEM
9JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHUS SJIEMEHTOB IEKTPHUECKUX LETeH;
MPUBOJUTL TpUMepbl (HaXoAWTh UHGPOPMALMIO O TMpUMEpax) MPAKTUYECKOTOo
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMW B TOBCEIHEBHOW JKM3HU JUI OOecCledYeHus
0€30MacHOCTH TpH OOpallleHuH C NpUOOpaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 3JI0pOBbS U COOJIIOJICHHS HOPM OSKOJOTHYECKOrO TOBEACHUS B
OKpY>Karollel cpere;
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OCYILIECTBIATH MOUCK MH(OpMAIK (PU3UIECKOT0 cojiepkaHusi B VIHTepHeTe, Ha OCHOBE
MMEIOIINXCA 3HAHUM M IIYTEM CPABHEHUs JOMNOJHUTEIbHBIX WCTOYHHKOB BBIIEIATH
nH(pOpMaILIHIO, KOTOpas SBJISETCS MPOTUBOPEUUBOI HITU MOXKET ObITh HEJOCTOBEPHOM;
WCIOJIB30BATh MPH BBHIOJHEHUN YYEOHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO JTUTEPaTypy
(bu3MYECKOTO Cco/Iep KaHMsl, CIIPAaBOYHbIE MaTEepHaIIbl, pecypchl ceTi MHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, NpeoOpa3zoBaHus HHGOpPMALKUU U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTb COOCTBEHHBIE NHCHbMEHHBbIE M KpaTKUE YCTHBIE COOOILIeHUs, 00001as
MH(OPMALIUIO U3 HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOTO COJCp)KAHUS, B TOM YHCIE
nyOJIMYHO  MPEACTaBISATH  PE3yibTaThl  MPOEKTHOW WM  HCCIENOBATEIbCKOM
NEeATEIbHOCTH, TP 3TOM T'PaMOTHO HMCIOJIb30BaTh W3YyYEHHBIN MOHATUWHBIN ammapar
Kypca (pU3UKH, COMPOBOXK/IATH BHICTYIICHHE MTPE3CHTAINCH;

IIpU  BBIMIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIENOBAaHUI (PU3NYECKUX MPOLECCOB
pacnpenenartb O0sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABIECHHBIMU 3aj[auaMu,
CIIEUTh 3a BBIIOJIHEHUEM IUIaHA JIEHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBaTHO
OLICHMBATh  COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTb  TIPYIIBI,  BBICTPAauBaTh
KOMMYHHUKATHBHOE B3aMMOICHCTBHE, IPOSIBIISSA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyueHuss B 9 Kjacce IpeIMETHBIC Pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

OTpaxkaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

WCMOJIb30BAaTh TMOHATHS: CUCTEMa OTCYETa, MaTepuajbHasi TOYKa, TPACKTOPHUS,
OTHOCHUTEIILHOCTh MEXaHUYECKOI'O JIBIDKEHUS, Aedopmarus (yrnpyras, IiacTUdeckas),
TPEHHE, UEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTb W TNEPErPY3KH, LEHTP
TSKECTH, a0CONIIOTHO TBEPIOE TENo, IEHTP TSKECTH TBEPJAOTO Tela, PaBHOBECHE,
MEXaHW4YeCcKue KoyiebaHWsi W  BONHBI, 3BYK, HMH(pPa3ByK U  YJIbTPa3BYK,
ANEKTPOMArHUTHBIE BOJIHBI, IIKaja SJEKTPOMArHUTHBIX BOJIH, CBET, OIMU30PYKOCTh H
JAbHO30PKOCTh, CIEKTPhl HCIIYCKaHWsS W TOTJOUIeHus, anbda-, OeTa- W ramma-
W3JIy4YEHHS, U30TOIbI, IEPHAsl SHEPreTHKA;

pa3nuyath SBJICHHS (paBHOMEpPHOE M HEpPaBHOMEPHOE MPSIMOJIMHEIHOE BIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBHMKEHHE, CBOOOIHOE MaJIeHHUe TeJ, paBHOMEPHOE
JBU)KEHUE TI0 OKPYKHOCTH, B3aUMOJCHCTBHE Te€J, PpEAaKTUBHOE JBH)KCHUE,
KojeOaTeNbHOE JIBH)KEHUE (3aTyXalolllMe W BBIHY)XKJIEHHbIE KojeOaHHs), pEe30HaHC,
BOJIHOBOE JIBM)KEHHE, OTPAKEHUE 3BYKa, IPSMOJINHEWHOE PACIIPOCTPAHEHUE, OTPAXKEHUE
U TpEIOMIIEHHUE CBETa, IIOJHOE BHYTPEHHEE OTpPa)XCHHE CBETa, pa3joKeHUe Oenoro
CBETa B CHEKTP M CJIOKEHHUE CIEKTPAJbHBIX IBETOB, AUCIEPCHUSI CBETA, €CTECTBEHHAs
PaOaKTUBHOCTh, BOBHUKHOBEHUE JTMHEHUYATOTO CIEKTPa U3ITYUCHHUS) 0 OMUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOMIMX JaHHOE (HU3HUECKOE
SIBJIEHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3NUYECKHUX SIBICHHHN B OKpYyKaroiiem mupe (B
TOM uucie (QU3nYecKue SIBICHUS B MPHUPOJE: MPWIUBBI M OTJIHMBBI, ABMKEHHE TUTAHET
ConHe4YHOU CHCTEMBbl, PEAKTUBHOE JBUYKEHUE KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHUE, CEMCMUYECKME BOJIHBI, IIYHaMH, 3XO, LBETa TeEJ,
ONTHUYECKUE  SBJICHUS B  TPHUPOJE, OHOJIOTHYECKOE  JCHCTBHE  BHUIAMMOTO,
YIbTPAQHUOIETOBOTO MW PEHTTCHOBCKOTO H3JIYYCHHH, €CTECTBEHHBIM pPaTnOaKTUBHBINA

22



(OH, KOCMHYECKHE JTIy4YH, PaJIMOAKTUBHOE U3ITydeHHE IPUPOJHBIX MUHEPAJIOB, IeHCTBHE
paiMOAKTUBHBIX MW3JIyUEHUH Ha OpraHM3M YEJIOBEKa), IpPH 3TOM IEPEBOAUTH
MPAaKTUYECKYIO 3aJady B y4eOHYIO, BBIACNATH CYIIECTBEHHBIC CBOWCTBA (TPU3HAKH)
(bU3NYECKUX SIBIICHUIA;

OIMCHIBATh M3YyYEHHBIE CBOWCTBA TeNl U (hU3MUECKUE SBJICHUS, UCNONB3Ys (pusnueckue
BEJIMYUHBI (CpPEIHSAsS M MIHOBEHHAs CKOPOCTbh Te€la IPU HEPABHOMEPHOM JIBUJKEHUH,
YCKOPEHHUE, NEPEMEILEHUE, IIyTh, YIJIOBas CKOPOCTb, CUJIA TPEHMs, CHJA YIPYIOCTH,
CUJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJEHHs, BEC Tela, UMIIYJIbC TeJla, MMITYJIbC
CHJIBI, MEXaHHuecKasi paboTa U MOIIHOCTb, MOTEHUUAJIbHAS SHEPrUs Tella, MOJHATOrO
HaJl TIOBEPXHOCTBIO 3€MJIM, [TOTEHIMAJIbHASL SHEPTUsl C)KATOW MPYXKHUHBI, KHHETUYECKas
SHEpIrHUs, M0JIHAsT MEeXaHUYeCcKask SHEprus, Mepro U YacToTa KojaeOaHH, IMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, I1OKA3aTellb MPEJIOMIICHUS CPEelbl),
IpU ONHCAHUU TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCHOJIB3YEMBIX BEIMYHH,
0003HAYCHHUS W EIUHHIBI (PU3MUECKUX BEITMYMH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTMMHU BEIMYMHAMU, CTPOUTD rpauKy N3ydeHHBIX
3aBHCUMOCTEN (PU3MUYECKIX BEINYHH;

XapaKTepu30BaTh CBOWMCTBA Tej, (PM3MYECKHUE SBJICHUS M IMPOLECCHI, UCIONb3Ys 3aKOH
COXPAHEHHUS BHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHLHUII CYHEpPIIO3ULUU CHUJI,
MPUHLMIT OTHOCUTENIbHOCTH ["anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHBl OTPAKEHUS U MPEJIOMJICHHMS CBETA, 3aKOHbI COXPAaHEHHUS 3apsioBOr0 U
MaccOBOT'0 YHMCEN MPH SAEPHBIX PEAKLHUAX, IPU 3TOM JaBATh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlIUCBIBATh €0 MAaTeMaTHYECKOE BBIPa)KEHUE;

OOBSICHATh (PU3UYECKUE TPOLECCHl M CBOWCTBAa TEN, B TOM YHCIE€ U B KOHTEKCTE
CUTyallUd  TNpPaKkTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbUIABJIATh  [PUYMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JOrMYECKHUX LIaroB ¢ Onopoi Ha 2—3
U3YYEHHBIX  CBOMCTBa  (U3MYECKUX  SBICHHH, (U3NYECKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEN;

pemarh pacy€THbIE 3a/1a4u (OMUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHUN), UCHOJb3YS
3aKOHBl M (OpMYIbI, CBs3bIBarOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHallUM3a
YyCIOBUSL 3aJaud 3alUCBIBaTh KpPaTKOE YCIOBHUE, BBIABIATH HENOCTAIOIIUE WIH
M30BITOYHBIE JTaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYJbI, HEOOXOAMMBIE Ui pELICHU,
MIPOBOAUTH PAcCUEThl M OLIEHUBATh PEATUCTUUHOCTD MOJTYYEHHOTO 3HaYEHUS (PU3NUYECKOM
BEJIMYMHBI;

pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIU (PU3NYECKUX METO/IOB,
UCIONIb3YSl ONHMCAHME MCCIEI0BaHUS, BBUICIATh IPOBEPSEMOE IPEAIOIOKEHHE,
OLICHHMBATh IMPAaBWIBHOCTbh TOpPsIKA TPOBEIEHUSI HCCIEAOBAHUS, JeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOAEHNUN U OIBITOB;

MIPOBOJIUTH ONBITHl MO HAOMIONEHUIO (PU3UUECKUX SBICHUN WIN (PU3UUYECKUX CBOMCTB
TeN (M3ydeHue BTOporo 3akoHa HbOTOHA, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCTh
nepuoja KojaebaHui MpyKMHHOTO MAasSTHHUKA OT MAacchl Ipy3a U *KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTh OT aMIUIUTYIbl MalbIX KosieOaHUM, NPSIMOJIMHEHHOE pacnpocTpaHEHHE
CBETa, Pa3yIo’KeHHE OEJIOro cBeTa B CHEKTP, U3yYEHHE CBOMCTB N300pakeHHsI B INIOCKOM
3epKajie M CBOWCTB H300pa’keHHs] MIpeaMmera B coOuparomiei JuH3e, HaOlroneHue
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CIUIOLIHBIX U JMHENYATBIX CIIEKTPOB M3JIyUEHHMsI): CAMOCTOSATENILHO COOUPATh YCTAaHOBKY
13 U30BITOYHOTO Habopa OO0OPYIOBaHUS, ONMMCHIBATH XOJ OIBITA M €ro pe3yJbTaThl,
(hopMyIIMpPOBaTh BEIBOJIBI;

IIPOBOJIUTh IPU HEOOXOAMMOCTH CEPHUI0O MPSAMBIX H3MEPEHUil, ompenensis cperHee
3HaYCHUE W3MepseMON BENWYMHBI ((OKYCHOE pacCTOSHHUE COOMpAIOLICH JHH3BI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEPEHUS (M3MEPUTEITHHOTO TPHOOopa);

IIPOBOJIUTh MHCCIIEZIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C HCIIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTH IYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JIBHKECHHH
0e3 HayaJIbHOU CKOPOCTH, MepHoa KojaeOaHHi MaTeMaTHYeCKOTO MAasATHUKA OT JUIMHBI
HUTH, 3aBHCUMOCTH yIJIa OTPAXEHUS CBETa OT yrja MaJeHHs M yria IpeIOMIICHUS OT
yrila majieHus1): IUIAaHUPOBATh HCCIEIOBaHHME, CAMOCTOSITENBHO COOMpPATh YCTaHOBKY,
(buKCUpOBaTh pPE3yabTaThl MOJTYYCHHOM 3aBUCHMOCTH (PU3MUECKUX BEIUYMH B BHJIE
TabIUI ¥ TpaUKOB, JAeJIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUS (PU3MUECKUX BEIMYUH (CpPEeqHssI CKOPOCTh H
YCKOpPEHHE TeJla MPHU PaBHOYCKOPEHHOM [BM)KCHUH, YCKOPEHHE CBOOOJHOTO MaJCHUS,
KECTKOCTb MPYXKHUHBI, KOIDOUIMEHT TpeHUs CKOJIbXKEHHs, MeXaHudeckas paboTa u
MOIITHOCTh, YaCTOTa U MEePUO]] KOJIeOaHUI MaTeMAaTHYECKOT0 U NMPYKUHHOTO MasTHUKOB,
ONTHYECKas cuja coOuparomeil JUH3bl, PpaAMOaKTHBHBIM (OH): IUIaHUPOBAThH
U3MEpEeHus, coOupaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBINIOJHATH H3MEpPEHHUs,
Clleys MPEI0KEHHOW MHCTPYKIIMH, BBIYHACIIATD 3HAUYCHHE BETMYMHBI M aHATH3UPOBAThH
MOJTyYCHHBIE PE3YJIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH U3MEPEHH;

coOyogaTh IpaBUjla TEXHUKM O€30HacCHOCTH npu pabore ¢  J1abopaTOpHBIM
000pyZI0BaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKW M3YYEHHBIX (DU3MUECKUX MOAENel: MarepuaabHas
TOUYKa, aOCOJIFOTHO TBEPAOE TENO, TOUEUHBbIM HCTOUYHUK CBETa, JIyd, TOHKas JIMH3a,
IUTaHeTapHasi MOJIE b aTOMa, HYKJIOHHAsi MOJIENIb @TOMHOTO /1pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MNPHOOPOB M TEXHUYECKUX
YCTPOICTB ¢ ONMOPON Ha UX ONHUCAHMS (B TOM YMCIE: CHUIOMETpP, AATYUKH MOJOKECHHUS,
pacCTOSIHUS M YCKOPEHUs, paKeTa, 3X0J0T, OUKHU, MEPUCKOI, (oToanmnapar, ONTHYECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), wucnonb3ys 3HaHHS O
CBOMCTBAaxX (PM3NYECKUX SIBIIEHUN U HEOOXOAUMbIE PU3NYECKIE 3aKOHOMEPHOCTH;
UCMOJb30BAaTh CXEMbl U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
W3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOLECCOB IMpPH pEIIeHUU y4deOHO--
MPAKTUYECKUX 3aj[ad, ONTHYECKHUE CXEMBI Ui MOCTPOSHHS M300paKeHUH B TUIOCKOM
3epKaie ¥ coOMparomIei TMH3e;

NPUBOAUTH TNpUMEphl (HAXOOUTh HWHPOPMALHUIO O TpUMEpax) MPAKTHIECKOTo
WCTIOJh30BaHUSI (PH3MUYECKUX 3HAHWKA B TIOBCEIHEBHOW JKM3HU ISl OOECTICYCHHS
0e30MmacHOCTH Npu OOpalleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHS 3[I0POBbSI W COOJIOJICHHS HOPM OKOJOTHYECKOTO TIOBEACHUS B
OKpY>Karollen cpere;

OCYLIECTBIATH MOMUCK HMHpOpManuu (usnyeckoro conepxkanuss B HHTepHere,
CaMOCTOSITENTFHO (OPMYJIUPYSl TIOMCKOBBIM 3alpoc, HAaXOAWUTh IIyTH ONpEACTICHHS
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JOCTOBEPHOCTH TIOJIyY€HHOH HHPOpPMAllMM Ha OCHOBE MMEIOUIMXCS 3HAaHUM W
JIOTIOJTHUTEbHBIX UCTOUHUKOB;

HCIOJIb30BaTh MIPH BBINOJHEHUU YYEOHBIX 3a/laHUI Hay4dHO--IIOMYJIIPHYIO JIUTEpaTypy
(bu3n4ecKoro cojepxaHusl, ClipaBOYHbIE MaTepHaibl, pecypchl cetu MHTepHeT, BiIaleTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus WHGPOpPMAMKM U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHbIE ITMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMALIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3WYECKOTO COACPIKaHUs, MyOIMYHO MPEICTABIATH
pe3yibTaThl IPOEKTHOW WIIM HCCIENOBATEIbCKOW NEATEIBHOCTH, IPU 3TOM I'PaMOTHO
UCIOJIb30BAaTh HM3YyYCHHBIM MMOHATUHHBINA ammapaT H3y4aeMmoro paszaena (QU3NKU H
COIIPOBOXAATh BBICTYIUIEHHE IIpPE3€HTAalMEld C y4€TOM OCOOEHHOCTEH ayAUTOpHUH
CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Konrpoabnsie IIpakruuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 ®dusnka - HayKa O IIPUPOJIC 2 buomiorexa LIOK
' K PHPOA https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
FSHACCKHC BEIAMHBL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAaYYHBIN METO/] ITO3HAHUS 2 1 bubmmorexa LIOK
' I A https://m.edso0.ru/7f416194
Wroro mo paszneny 6
Pasnean 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoreka IIOK
2.1 C 1
TPOCHHE Betectsa https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bubnuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 htptIpSJ,IZI;I/OrrTl.e;aSC])_E). (u/7F416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHu4ueckoe IBUKEHUE 3 nommorexa O

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

bubnunoreka LIOK

2 )41 4
3 HOpLIHA, Macea, HIoTHOCTS https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Crna. Bugst cut https://m.edsoo0.ru/7f416194
Hroro mo pazueny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 Hasnenue. [lepenaya qaBnenus: TBEPALIMU 3 bu6nmoreka [IOK
' TeJaMHU, KUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
bubnuorexa [IOK
4.2
JlaBIeHre KAKOCTH > https://m.edsoo0.ru/7f416194
bubmuoreka [{OK
4.3 ATmocdeproe asrenne 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTU U ra3a Ha NOTPYKEHHOE 7 bubmuoreka [{OK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nea 5. PaGora n MomHOCTDh. JHEprus
bu6nmorexa LIOK
A1 P
> 400Ta  MOLIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocTele MEXAaHU3MBI 5 bubmorexa HOK
' POCTRIC ME 3 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
) M 4
53 CXAHHACCKAd SHEPTIA https://m.edsoo0.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne /i Konrpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3pen 1. TerioBble siBJIeHUSA
11 CtpoeHune U CBOMCTBA BEIIECTBA 7 bubmiorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
1.2 T 21 1 5
SILIOBBIE HPOTCCChE https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubmmoreka [JOK
' U MX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOsSIHHBIN 1EKTPUYECKUI TOK 20 1 7 htI/tIpSJ,I:I;I/(ErTfeI;aSCI)_E).ru 17§4181ce
bubnmorexa LIOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCA https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.4 4
HeKTPOMATHHTHAS MY KIS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5

29



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne /i P Konrpoabnbie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 MexaHn4eCKOe JBHKEHUE U CIIOCOOBI €70 10 1 bubnunoreka LIOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.2 B i 20 1 3
SAMMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 3
AKOHBI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUs M BOJIHBI
bu6nmorexa LIOK
2.1 M 0 7 3
CAMITCCIHE KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bubnmorexa LIOK
2.2 M .3 8 1 3
CRAUUHCCINE BOIHHL. JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjieKTpoMarHuTHoE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuoteka [JOK
' 3JIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pa3gen 4. CBeToBbI€E AIBJIEHUSA
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4.1 3aKOHBI pacIpoOCTPaHCHHS CBETA 6 2 bubmiorexa LIOK
' Pactipoctp https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnmoreka IIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazueny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v OTJIONIEHNE CBETa aTOMOM 4 1 buomiorexa LIOK
' Y m https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aToOMHOTO sijipa 6 1 bubmroreia LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
53 A 7 1
AACPHBIC peariutit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPKAHUS 9 ) bubmuorexa [IOK
' Kypca Gpusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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INOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Kourpoabubie IIpakTHyeckue
Bcero
padoThI padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®u3uka — HayKa O PUPOJE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

Ouznyeckue BETUIHHBI U UX
n3mepenue. Jlaboparopuas padora
Nel «Omnpenenenue 1eHbI JeICHUS
M3MEPUTEIBHOTO MPHOOpay

®uznyeckue nmpudopsl. [lorpenrnocts
n3MepeHuid. MexxayHapoaHas
cucTeMa eJMHHIL.

JIaGoparopHas pabota Ne2
«M3mepeHne oobemMa XKUIKOCTH U
TBEPJIOTO TeJIay

MeToapl HAy4YHOTO TTO3HAHMSL.
Onucanue PU3NUECKUX SBJICHUMN C
IIOMOLIBIO MOJENEN

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Crtpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE JUCKPETHOS
CTPOCHHE BEIIECTBA
Jlaboparopnas padota Ne3
«OrmpeneneHue pa3mMepoB MallbIX
Te»

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a
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JIBr>kenue yacTtull BemiectBa. CBsi3b
CKOPOCTH JIBUYKEHUS YaCTHI] C

bu6mmoreka [IOK

8 Temieparypoii. bpoyHoBckoe https://m.edsoo.ru/ff0a013e
nBwkenue, Tuddysus.
9 B3anmopeiicTBre 4acTUIl BELIECTBA:
MPUTSDKEHUE U OTTAIKHBAHHE
ArperaTHble COCTOSIHUSI BEIIIECTBA!
10 CTPOCHHE Ta30B, )KUIKOCTEH U
TBEPABIX (KPUCTALTUICCKIX ) TEIT
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000IIEHNE 110 pa3aeny bu6mmoreka [IOK
«[lepBoHayYaNbHbIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIICCTBA
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
CxopocTb. EquHUIIBI CKOPOCTH.
13 CpeiHH&I CKOJ]I:)OCTII,I npu " bubamorexa IOK
https://m.edsoo.ru/ff0a079c
HEpPaBHOMEPHOM JBUKECHUH
14 Pacuer nyty 1 BpeMeHM IBU>KEHUS Brbmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akon nHepuuu. Macca — bubnuoreka [IOK
15
Mepa HHEPTHOCTHU TeJ https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. Pacuer macchl bubmuorexa [JOK
16
1 00beMa Tejia 1o ero INIOTHOCTH https://m.edsoo.ru/ffOa0fee
JlabopaTtopHas pabota Ned
17 «OmpeneneHue TIOTHOCTH TBEPIOTO

TCIa»
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Permtenne 3agaud o reme "I1oTHOCTE

bubmuorexa [JOK

18 BemlecTra" https://m.edsoo.ru/ff0al23c
KonrtponsHas padora Nel mo teme
19 «MexaHunueckoe BHxeHue. Macca. 1
[InotHOCTE»
Cuna Kak xapakTepucTHKa
20 B3auMoaencreug teir. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota No5
21 «M3ydyeHue 3aBUCHMOCTH
pactsokenus (aedopMariim)
IPY>KUHBI OT IPUIIOKEHHOU CHIIBI»
22 SABnenue Tarorenus. Cuna TsHKECTH
CBsI3b MEXKTy CHIIOHN TSXKECTH U
23 Maccoit TGJII;}./BGC Tena. Pemenne Bubmiorexa LIOK
https://m.edsoo.ru/ff0al778
3aja4 rno reme "Cuna tsxectu"
Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnuoreka [IOK
24
dusnyeckre XapaKTepPUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
25 N3mepenue cui. Jlunamomerp bubmorexa IOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
26 Bec Tema. Henecomocts https://m.edsoo.ru/ff0al778
Cuna tpenus u e€ Buasl. Tpenue B bubnuoreka [IOK
27
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnast pabota Ne6
28 «M3ydeHne 3aBUCUMOCTHU CUJIBI bubnuoreka [IOK

TPCHUSA CKOJIBXKCHUSA OT CHUJIbI
AABJICHUSA U XapaKTepa

https://m.edsoo.ru/ff0alcc8
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

COIMpHUKaCarOIINXCA HOBGpXHOCTGfI))

Pemrenue 3agaud mo teMe «CUIIEL

29 Bunwr cuny»
ClI0)KeHHEe IBYX CHII, HalIPaBICHHBIX
30 10 OJHOM nﬂpﬂ}l\:i)ﬁ. ’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHoOnelicTByIOMmAs CHIT
Pemenue 3anau o remam: «Bec
31 Tenay, «I'paduueckoe n3o0pakeHNe bubmuorexa [JOK
cu, «Cuibl», «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbnas padota Ne2 o temam:
«MexaHudecKoe IBIKECHUEY,
32 «Macca, IIJIOTHOCTEY, «Bec Temay, 1
«I"paduryeckoe n300paKeHUE CHIT»,
«Cunb»
33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoteka [JOK
YBEJIMUYCHUS IaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTh
34 I[Z[aBJ'IGHI/ISI rasza ot o0béma bubnuorexa LIOK
’ https://m.edso0.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua maBneHUs TBEPABIMU
35 Tenihfn )KI?I[KOCT)IMI/I u l;aﬂsaMH. bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
3axon [lackans
36 3aBUCHMOCTD JaBJICHUS KUIKOCTH OT
rITyOeHbI
37 ITneBMaTuyeckre MaIIuHbI. bu6mmorexa [IOK
I'mapocTaTudeckuii mapamokce https://m.edsoo.ru/ff0a2718
38 Pemenue 3aiad no reme «J/laBienue B bubmuorexa [JOK
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https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

JKUIKOCTH U Traze. 3akoH ITackamsa»

https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

39 Coobmaromuecs cocy https://m.eds00.ru/ff0a2970
['unpaBnuyeckue MeXaHU3MBbI.

40 I'mapaBnuueckuit mpecc. bubmuorexa [JOK
Manomerpsl. [TopuiHeBoi https://m.edsoo.ru/ff0a3136
XKHUJKOCTHBIN HacocC
AtMocdepa 3emin U IPUYUHBI €€

41 CyIHeC”l(“l])30];])33HI/I}I. Bec ]fOSI[yXEI. bubmorexa [JOK

https://m.edsoo.ru/ff0a2b5a
ATMocdepHOe aBIeHHE

42 W3mepenune atMmochepHOTo TaBICHHUS. bubnnorexa [HOK
Ombit Toppuyemin https://m.edsoo.ru/ff0a2da8

43 [Tpubops! as N3MEepeHus
aTMoc(hepHOro JaBJICHUS
3aBUCUMOCTB aTMOC(HEepHOTO

44 JIABJICHUS OT BBICOTHI HAJl yPOBHEM bubnnoreka [JOK
Mopst. ATMoc(epHOe 1aBIeHue Ha https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX

45 Pemenue 3amaqa mo reme " bu6mmoreka [IOK
Atmocdeproe naBieHue" https://m.edsoo.ru/ff0a2fc4

eHCTBHUE KUIKOCTH U Ta3a Ha

46 forpymeﬁﬁoeﬂla HUX TEJO. Brbmiorexa LIOK

https://m.edsoo.ru/ff0a3276
Apxumenosa cuia

47 BrrTankuBaroriast (apxuMezioBa) cuiia
JlaGopatopnas pabora Ne7

48 «OmnpeneneHue BhITAIKUBAIOIIECH bubmuorexa [JOK

CHUJIbI, IEVCTBYIOLLEH HA TENO,
MOrPYKEHHOE B )KUIKOCTbHY

https://m.edsoo.ru/ff0a33fc

36



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

Jlaboparopuas pabota Ne§ mo Teme
«MccnemoBanue 3aBUCHMOCTH Beca

bu6mmoreka [IOK

49 TeNa B BOJE OT 00BbEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKHJIKOCTbh YaCTH TEJIa
bubmuoreka [JOK
>0 Hraatite Te https://m.edscL)i.ru/fansage
ol BoznyxomnaBanue
Pemenue 3agau mo remam:
«IlmaBaHue cyzoB.
52 BOSHYXOHH&B};II[-II/IG», «ApxumenoBa bubmorexa [IOK
cray, <JlABICHIE TBEPEX Te, https://m.edsoo.ru/ff0a3654
YKUJKOCTEH U Ta30B»
KonTponbnas pabota Ne3 mo teme
53 «/laBrieHne TBEpABIX TEN, KUIKOCTEH 1
U Ta30B»
bu6mmoreka [IOK
>4 Mexaiirieckas padora https://m.edsi.ru/ff0a3f82
bu6mmoreka [IOK
> Moutrocte. Emmiiet MomocTH https://m.edsi.ru/ff0a3f82
56 IIpoctsie MexaHu3msl. Peryar. biok.
HakmoHHast III0CKOCTb.
57 [IpaBuio paBHOBECHs pbIyara.
Peruaru B TexHuKke, OBITY U IPUPOJIE.
55| oot yoromai pancosecns Eumotacs LIOK
pEraray https://m.edsoo.ru/ff0a478e
59 [IpumeHeHue mpaBuiia paBHOBECHUS

pbryara K 6J'IOKy. «30110TOC MpaBUJIO
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https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

MCXaHHUKU»

Pemrenue 3agad mo teMe «Y CI0BUA bu6mmoreka [IOK

60 1
pPaBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a6
Koaddumnuent nonesnoro aecTeus

61 Mexanusma. [IpocTeie MeXaHU3MBI B 1
OBITY M TEXHHUKE
Jlaboparopuas pabota Ne9

62 «M3mepenue KIIJ] HakmoHHOM 1 1
TIJIOCKOCTH

63 Pemenue 3amad mo teme "Pabora, 1 bu6mmorexa [IOK
MotHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
M .

| e | 1

t https://m.edsoo.ru/ff0a4252

JHEpPTrus
[IpeBparnieHue oTHOTO BHIA

65 MEXaHUYECKON DHEPTUU B JPYIOU. 1 bubnuoreka [IOK
3aKOH COXpaHEHUS] MEXaHHYECKOM https://m.edsoo.ru/ff0a4360
SHEPTUHU

66 KonTponbnas padota Ne4 no teme 1 1
«PaboTa 1 MOIIHOCTh. DHEPTHUS
PesepBHblit ypok. Pabota ¢ Tekctamu Bu6morexa LIOK

67 o Teme "MexaHHUecKOe NBIKEHHE", 1
" ) https://m.edsoo.ru/ff0adee6

Pa6orta. MouHocTs. DHeprus

. P(C)BC:B:E;I; ayp(;K. lZa6oém c TCI(:TaMI/I . Bumorexa LIOK

10 TEM BJICHUE TBEPIBIX TEII,
. " P https://m.edsoo.ru/ff0a4ffe
KHUJKOCTEN U Ta30B
BIIEE KOJIMYECTBO YACOB I1
OBbI] O CTBO HACOB I1O 68 4 10

I[TPOTPAMME
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https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/mt Tema YpoKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
Bcero H3Y4YeHH s
padoThI padoThI pecypcel
OCHOBHBIE TOJI0XKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU bubnmoreka [JOK
1 1
Y HX OIBITHBIC TIOITBEPIKICHUSI. https://m.edsoo.ru/ff0a5256
Macca 1 pa3mep aTOMOB U MOJIEKYJT
2 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
AKHJIKOTO U Ira3000pa3HOro
3 COCTOSIHHUH BELIECTBA HA OCHOBE 1
MIOJIOKEHUH MOJIEKYJISIPHO-
KUHETHYECKOW TEOpHH
4 Kpucrannuueckue u amopdHbie TeIa 1 bubamorexa IOK
https://m.edsoo.ru/ff0a5800
5 CmaumnBaHue U KamWUISIPHOCTbD. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
6 TemoBoe paciimpeHue u cxxatue 1 bubmorexa IOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTypbl
7 CO CKOPOCTBIO TETIJIOBOTO JIBUKEHUS 1
YaCTHI]
8 BHyTpeHHsIs dHEpTHS. 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5c60
9 CriocoObl U3MEHEHHs BHYTpEHHEH 1 bub6nuorexa [IOK
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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

JHEPrUH https://m.edsoo.ru/ff0a5c60
10 Bupel Terionepenayu. bu6mmoreka [IOK
TernaonpoBoIHOCTb. https://m.edsoo.ru/ff0a6412
bu6mmoreka [IOK
1 Kompetus. Usnyserie. https://m.edsoo.ru/ff0a65c0
12 KonuuectBo TemioTsl. Y aenbHas bubmuoreka [JOK
TEIIOEMKOCTb https://m.edso0.ru/ff0a6976
aBHCHUE TEIIOBOro OaJlaHca.
13 ¥§HHOO6M6H 1 TEIIOBOE bubmorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopnas pabota Nel
14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEIUI000OMEHA IIPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmyecTBa TEIUIOTEHI,
15 He0o0XO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU
JlabopaTopras pabora No2
16 "Onple)z[engHHe I})IzleJH)Hoﬁ bubmmoreia LIOK
\ https://m.edsoo.ru/ff0a6bb0
TEIJTIOEMKOCTH BEIIECTBA
17 DHeprus ToIMBa. Y aenbHas bubnuoteka [JOK
TEIJIOTa CrOpaHHsI https://m.edsoo.ru/ff0a7b5a
18 KontponbHas padora Nel o teme: 1 bubnuoreka [IOK
«OcHoBbl MKT» https://m.edsoo.ru/ff0a71d2
IInaBnenue u oTBepJieBaHUE
19 KPUCTAJUTMYECKUX ”P;leln. VY nenvHas bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TEIIOTAa TUIABJICHHS
20 JlaboparopHast pabota Ne3 bubmmoreka [JOK
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https://m.edsoo.ru/ff0a5c60
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

"OnpeneneHue yaenbHON TeIOThI
JIaBJeHus apaa"

https://m.edsoo.ru/ff0a72fe

21

22

23

24

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunune. Y nenrHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHMOCTb TEMIIEPATyPbl KUIICHUS
0T aTMoc(epHOTO JTaBICHHUS
Brnaxnocts Bo3ayxa. Jlaboparopuas
pabota Ne4 "Ompenenenue
OTHOCUTEJIbHOH BIaXXHOCTHU
BO3ayXxa"

Pewenue 3ampau Ha onpeneneHue
BJIAKHOCTH BO3/1yXa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

25

[IpuHIMIBI pabOTHI TEMIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

26

27

KII/I TeryoBoro aBuraress.
TeruioBbIe IBUTATENIN U 3aLIUTA
OKpYKarOLEH Cpe/Ibl

3aKOH COXpaHEHUs U MIPEBPAILCHUS
JHEPIrUH B TEIUIOBBIX MPOLECCAX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

28

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBnie ABJICHUS.
N3meHneHune arperaTHbIX COCTOSIHUI
BenecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

29

KonTponbnas padoraNe2 no teme
"TemnsoBele ABiIeHuA. M3menenne

41

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae



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

arperatHbIX COCTOSIHUM BelecTra'

DnekTpusanus tei. J[Ba poaa

30 AJIEKTPUUYECKUX 3aps/IOB
31 B3anmoneiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DneKTpruYecKoe moJie.
32 HarnpsiskeHHOCTB JIEKTPUYECKOro bubmumoreka [IOK
moJist. [IpHHIKI CYTIepIO3HIINT https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. Ctpoenue
aToMa
34 [IpoBOHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHHS AIICKTPUUECKOro 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHEHNE bu6mmoreka [IOK
CBOMCTB DJIEKTPHUECKHX 3aps/IOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUIECKUH TOK, YCIIOBHS €T0
36 CyHIGCﬁBOBaHI/IH. I/ICTZ,‘-IHI/IKI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA Brbmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
DNeKTpUUECKUN TOK B METaJlIax,
38 )KI/I,I[KOI:ZTSIX U Ta3zax. DJeKTpuuecKas Bubmiorexa LIOK
) https://m.edsoo.ru/ff0a9838
1[eNb U €€ COCTaBHBIE YACTH
Cuna toka. JlabopaTopHas pabora
39 Ne5 "I/I3MepeHI/Iel;1 pell?yJII/IppOBaHI/Ie bubmorexa HOK
N https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
40 DNEeKTpUIECKOe HANPSHKEHHE.
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https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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BosbT™meTp.

JlabGopaTopHas padota Ne6

41 "N3mepeHue u peryiupoBaHue Bubmorexa LIOK
| https://m.edsoo.ru/ff0a%e14
HaNPSDKEHUS
42 ConpoTtuBieHrE MPOBOJHUKA. bubmuorexa [JOK
VY ieapHOE CONMPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
3aBUCHMOCTH CUJIEI TOKA OT
43 HanpspkeHus. 3akoH OMa ayis bubmorexa HOK
https://m.edsoo.ru/ff0aa738
y4acTKa [enu
Jlaboparopuas pabota Ne7
"HccnenoBanne 3aBUCHMOCTH CHITBI
44 TOKa Hﬂﬂymero 4yepes pe3ucTop, OT bubmmoreia LIOK
’ ’ https://m.edsoo.ru/ff0aa738
COTIPOTHUBJICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope’
45 ITocnenoBarenbHOE COCTMHECHUS
MTPOBOTHUKOB
46 [TapannensHoe coeUHEHNE
MIPOBOJHUKOB
Pemenwne 3amad Ha MpUMEHEHNE
47 3aKOHa OMaH,[[J'ISI pa3JII)I/IqH0r0 bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
48 PaboTta 1 MOILTHOCTH AJIEKTPUUECKOTO bubnnorexka [JOK
TOKa. https://m.edsoo.ru/ff0ab124
bubmuorexa [JOK
49 Saxon Jbroyus-Jletiua https://m.edsoo.ru/ff0ab124
JlaGopaTopnas pabora Ne§ BuGmorexa [IOK
50 "Onpenenenre padoThl U MOLTHOCTH

QJICKTPHUYCCKOI'O TOKA, BBIIEIISIEMOi
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https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aaf8a
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Ha pe3ucrope"

DJeKTpUYecKue e 1
HOTPEOUTENH INEKTPUIECKON

bubmuoreka [JOK

>1 sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "DIIEKTPUUECKHUE 3apsabl.
52 3apsoKeHHBIC TGJII)a U UX ™ Bubmorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3auMoecTBuUs. [1oCTOSIHHBIIM
AIEKTPUUYECKUN TOK"
KonTponbnas padota Ne3 mo teme
"DJIeKTpUUECKUE 3apsbl.
53 3ap$[>K€II){HI>Ie Tena I/IpI/Ii 1 bubmmoreia LIOK
. . https://m.edsoo.ru/ff0abea8
B3auMoecTBUs. [IoCTOSIHHBIIM
AIEKTPUUYECKUN TOK"
54 [TocTostTHHBIE MATHUTBI, UX
B3aUMO/ICIICTBUE
MarnutHoe nosie. MaraHuTHoOE 1moJie
55 3eMIJIM U €r0 3HaYeHue JJIs )KU3HU Ha Bubmiorexa LIOK
https://m.edsoo.ru/ff0acOba
3emie
56 OmnbIT OpcTena. MarHuTHoe 1moje bubnuotexa [JOK
AJIEKTPHUYECKOTO TOKA https://m.edsoo.ru/ff0ac1d2
MarsnuTHO€ NoJje KaTylIKu ¢ TOKOM.
S7 [IpumeHenne 3neKTp§MarHI/ITOB B Bubmiorexa LIOK
https://m.edsoo.ru/ff0ac1d2
TEXHUKE
DNEeKTpOABUTATEIb TOCTOSIHHOTO Butmorexa LIOK
58 Toka. JlabopartopHast pabota Ne9

"N3yueHue neicTBUSI MATHUTHOTO

https://m.edsoo.ru/ff0ac86c¢
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T0JIs1 Ha MPOBOJAHUK C TOKOM"

Hcnonb3oBanue 3neKkTpoaBUrareneit

59 B TEXHUYECKUX YCTPOMCTBAX U HA bubmnorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
TPaHCIIOPTE.
60 OmnbrTer @apajest. 1
61 3aKOH 3J1EKTPOMarHUTHOM 1
naaykuuu. [Ipasumno Jlenna
62 OnexTporeneparop. CriocoOsl 1
TIOJIYYCHUS IIEKTPUUECKON IHEPTUH.
DIEeKTPOCTAHIUU Ha
63 BO300HOBJISIEMBIX HCTOYHUKAX 1
SHEPTHU
[ToaroroBka Kk KOHTPOJILHOM paboTe
64 1o Teme "DIIEKTPUUECKHUE U 1
MarHuTHBIC SIBICHUS"
KonTponbras padora Ned 1o Teme
65 "SHG:TIE)TqueCKI;Ie Y MarHUTHEIE 1 bubmmorexa LIOK
| https://m.edsoo.ru/ff0acb14
SIBJICHUS
66 PezepBHblit ypok. PaGota ¢ Tekctamu 1 bubnuoreka [IOK
o TeMe "TemnnoBkie siBieHus" https://m.edsoo.ru/ffOacc5e
P BHBIN K. PaboTa ¢ TekcTamu
67 n(e)B::Me "H(?(I;[(Z)}IHHB?; o 1 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0acdc6
ANEKTPUUECKUIN TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
mo Teme "MarauTHbIC IBICHUS"
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME
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9 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

MexaHn4ecKoe JBHKEHUE.
OTHOCI/ITCJIBHOCTL MCEXaHNUYCCKOI'O
OBUXXCHUA. MaTepI/IaJIBHaH TOYKa
Cucrema oTcyeTa.

Ilepememienne

Onpenenenre KOOpAUHATHI
JBHKYIIETOCS Tela

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad474
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

[Iepemenienue npu NpAMOIMHENHOM
PaBHOMEPHOM JIBM>KECHUH

[IpssMOnMHENHOE paBHOYCKOPEHHOE
JIBHKEHUE. Y CKOpEHUE

CkopocThb NpSIMOJIMHENHOTO
PaBHOYCKOPEHHOT'O IBUKECHHUSL.
I'padux ckopoctu. HepaBHomepHOe
psIMOJIMHENHOE ABMKeHne. CpenHss
Y MTHOBEHHAas1 CKOPOCThb

[Iepemenienue npu NpsAMOIMHENHOM
PaBHOYCKOPEHHOM JIBU’KCHUH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

Pemenue 3agad Ha pacuer
HepeMeHIeHI/ISI, KOOp)II/IHaTI)I HpI/I
PaBHOYCKOPEHHOM JABWKEHUN

IIepemenenue Tena npu
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https://m.edsoo.ru/ff0ad8d4

IIPSIMOJIMHENHOM PaBHOYCKOPEHHOM
IBY)KEHUH 0€3 HayaJlbHOW CKOPOCTH

Jlaboparopnas pabora Nel
"OnpeneneHue yCKOpeHus Teja npu

bubmuorexa [JOK

10 PaBHOYCKOPEHHOM JIBUYKEHHH TI0 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IIOCKOCTH"
PaBHOMepHOE IBHXKEHUE 11O
11 Opr)KHOI()JTI/I. &eHTPOCTpeMHTeHBHOG Bubmorexa LIOK
https://m.edsoo.ru/ff0ael76
YCKOpEHUe
PaBHOMEpHOE IBHKEHUE TIO
12 OKpyxkHOCTH. Ilepuon u yacrora bubnnoreka [JOK
obOpainenus. JIuneiiHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH.
OTHOCUTENBHOCTh ABHKEHUSI.
13 IToaroroBka K KOHTPOJILHOM paboTe
o Teme: «KuHemaruka
14 KonTponbnas padorta Nel no teme: 1
«Kunemaruka
WuepunanbHble CUCTEMBI OTUETA.
15 HepEII)IIfI 3akoH HeroToHa. BekTop Brbmiorexa LIOK
https://m.edsoo.ru/ff0ae612
CHJIBI
16 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHoeiicTByOIIAs criia https://m.edsoo.ru/ff0ae72a
17 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cymnepno3unus cui https://m.edsoo.ru/ff0ae982
18 Pemrenne 3a1au Ha npuMeHeHne bubnnoreka [JOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
19 CBoboaHoe nagenue Ten. OnbIThI
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

Tanunes

20 Cuna ynpyroctu. 3akoH ['yka Bubmiorexa LIOK
https://m.edsoo.ru/ff0aeca2
21 Pemrenue 3agaud mo teme «Cuiia
YIOPYTOCTH
Jlaboparopnast pabora Ne2
22 «Onpi/:[eniﬂne IzKeCTKOCTI/I bubmorexa HOK
https://m.edsoo.ru/ff0aee28
MIPY>KUHBD»
93 Cuna Tpers bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
24 Pemenue 3amau mo treme «Cuita bu6mmoreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota Ne3
25 "Onple))lengHHe II)coa(p(bI/IuI/IeHTa bubmmoreia LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3agau mo teme "3aKoHBI
26 HeroTona. ij/ma ynpyroctu. Cuna bubmmoreia LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
Cwuia TSOKECTH U 3aKOH BCEMHPHOTO
27 TATOTEHUS. Y CKOpEHHUE CBO60§HOFO bubmorexa HOK
https://m.edsoo.ru/ff0af044
MaJIcHUs
Pemenwne 3agau mo teme "Cuna
28 TSKECTH U 3§KOH BCEMHPHOI'O Bubmmorexa LIOK
| https://m.edsoo.ru/ff0af5f8
TATOTCHUS
29 [IepBasg kocMHuueckas CKOPOCTb. bubnnorexka [JOK
HeBecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
30 PaBHOBecHe MaTepHaIbHONW TOYKH. bubnnorexka [JOK

AOGCOMIOTHO TBEPOE TEIIO.

https://m.edsoo.ru/ff0afe36
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PaBHOBecue TBEpIOTO TENA C©
3aKperIEHHOW OChIO BpallleHuUs

MowmeHnT cuinsl. LeHTp TsKecTH.

bubmuoreka [JOK

31 Petuertie saast 1o teme “Momen https://m.eds00.ru/ff0b02b4
cunbl. Llentp Tsoxectn"
[ToaroroBka K KOHTPOJILHOM padboTe
32 o ieMe "MexaHquIZ:Koe I[BI/I];)KGHI/IG. bubmorexa [JOK
. https://m.edsoo.ru/ff0b0408
BzanmoneiictBue Ten"
KonTponbHas padora Ne2 110 Teme
33 "MGXIE)IHI/I‘ICCK(I;)G JIBUKECHUE. 1 bubmmorexa [IOK
. https://m.edsoo.ru/ffOb06ec
BzaumopneiictBue ten"
Nmnynsc Temma. UMImysabsc Cuisl.

34 3aKOH COXpaHEHMsI UMILYJIbCA. bubnuoreka [IOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aHMOJICHCTBHE
Pemenue 3amaq mo treme "3akoH

35 COXpaHeHI/IHﬂI/IMHyJ'IBC&". Yupyroe u bubmmoreia LIOK

§ https://m.edsoo.ru/ff0b096¢c
HEYNpyroe B3auMoJeicTBIE
Ypok-koHpepeHuus "PeakTuBHOE

36 nBwxenue. Pakersl. PeakTuBHOE
JBUKEHHE B IPUPOJIEC U TEXHUKE"

37 Mexanunueckasi paboTa U MOIITHOCTb bubmorexa HOK

https://m.edsoo.ru/ff0b0a84

38 PaboTa critbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota Ned

39 «Omnpenenenue pabOTHI CHITBI TPEHUS

IIPY PABHOMEPHOM JIBUYKEHUH Teja MO
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FOpHBOHTaJIBHOﬁ MMOBCPXHOCTU»

CBsi3b 3HEpruu U padoOTHI.

40
ITorenuumanpHas SHEpPIrust
41 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KHHETHYCCKOU YHEPTUU https://m.edsoo.ru/ff0b0c32
42 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
43 Pemenue 3a1a4y Ha 3aKOH COXpaHEHUS
MEXaHHYECKOH SHEepPTUn
Jlaboparopnas pabota No5
44 «I/ISy‘rl)eHI/II; 3a1<(r))Ha COXpaHEHUs Bubmiorexa LIOK
https://m.edsoo.ru/ffOb12fe
SHEPTUN
45 KonTponbnas padorta Ne3 no teme 1
«3aKOHBI COXpPaHEHUSI»
46 KonebarenpbHoe TBMIKEHHUE B €TO bu6mmoreka [IOK
XapaKTEePUCTHKH https://m.edsoo0.ru/ff0b1858
47 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
BrinyxneHnbie koseOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
48 MareMaTnyecKkuil ¥ py>KUHHBIA
MasTHUKH
49 [IpeBparienue sHepruu Npu
MEXaHHUYECKUX KOJICOAHHSIX
Jlaboparopnas padota Ne6
50 «OHpiI[eJ‘IFG):HI/IC I;)IaCTOTBI U riepuojia bubmorexa HOK
N https://m.edsoo.ru/ffOblaec
KoJe0aHui MPYKUHHOTO MAasITHHKAY
51 JlabopaTtopHas pabota Ne7 bubnuotexa [JOK

«HpOBCpKa HC3aBUCUMOCTH IICPpUOJAa

50
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https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

KoJiebaHu# Tpy3a, MOJIBEIIEHHOTO K
HUTH, OT MacChl Tpy3a»

52

53

Pacnipenenenne konebanuii B cpene.
Bonnbl

Jnuna BosiHbl. CKOPOCTh
pacrnpocTpaHeHHs BOJIH

54

Ypok-koHpepeHnus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuuyecKkue BOJIHEBI"

55

56

57

3Byk. Pacnipoctpanenue u otpaxeHnue
3ByKa

Ypok-uccnenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3BYyKa U BBICOTA TOHA.
AKyCTHYECKHI1 pE30HaHC

58

59

60

61

Ypok-koHpepeHnius "YIbTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"
KontponbHast padora Ne4 o reme
"MexaHnyeckue KojieOaHus U BOJTHBI.
3ByK
MarnuTHoe nosie. MaraHuTHoOE 1moJie
3eMIJIM U €r0 3HaYeHue JJIs )KU3HU Ha
3emie

"

OO6HapyxeHrne MarHUuTHOTO TIOJIS 110
€ro JCHCTBUIO Ha SJIEKTPUUECKUH TOK.
IIpaBuiio ieBoM pyku

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

62

NHayknys MarHuTHOTO MOJIS.
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MarauTtHbsIA DOTOK

63

64

SIBrieHME NEKTPOMArHUTHOU
WHIYKITAH

Hanpasrenne MHAYKIIMOHHOTO TOKA.
[IpaBuio Jlenna

65

Onexrporereparop. CriocoObt
MOJIYYEHUS DJICKTPUICCKOM SHEPTUH.
DJEeKTpOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIrun

66

DNeKTPOMarHuTHOE TOJIe.
SHGKTPOMaFHI/ITHLIG BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

67

CBoOiCTBA 2JIEKTPOMArHUTHBIX BOJIH.
VYpoxk-koupepenuus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 3I€KTPOMarHUTHBIX
BOJIH JJIs1 COTOBOM cBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

68

69

70

Pemenue 3a1a4 Ha OIPCACIICHUC
YaCTOThI U ITJIMHBI BHGKTpOMaFHHTHOﬁ
BOJIHbI

DneKkTpoMarHuTHasi Ipupojaa CBeTa.
CxopocTts cBeta. BonHoBbIE cBOMCTBA
cBeTa

[Ipenomnenue cera. 3aKkoH
npenomieHus cera. Pu3snyeckui
CMBICJI TIOKA3aTeNs MPETOMIIEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3aea

71

[TonHOE BHYTpEHHEE OTpaKEHHE
cBeTa. Vcros30BaHne MTOTHOTO

52

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5c¢c
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https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJAX

72

73

74

75

76

Hcrounuku ceera. IIpsmonuneitHoe
pacnpocTpaHeHue CBeTa. 3aTMEHUs
Connua u Jlynst

3aKOH OTpa)KEHHs CBETA. 3epKaia.
Pemenue 3a1a4 Ha mprUMeHEHHE
3aKOHA OTPAKEHUsI CBETA

JlaboparopHas pabota Ne8
"UccnenoBanue 3aBUCUMOCTH YIJIa
MIPEIOMIICHHUSI CBETOBOTO Jy4a OT
yria najeHusl Ha TpaHuLe "BO3ayX-

nn

CTCKJIO

Ypok-konpepenuus "Mcnoab3oBanue
MIOJIHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/bI, ONITUKOBOJIOKOHHAS
CBA3B"

JInnzel. OnTudeckas cuia JIMH3HI.
ITocTpoenne n3o0pakeHuii B IMH3aX

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3f2c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b444a

77

JlabopaTtopHas pabota Ne9
"Onpenenenue GOKyCHOTO
pacCTOAHNA U ONTUYECKOMN CHIIEI
coOuparorien TUH3bI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b4206

78

Ypok-koupepenius "OnTudeckue
JTUH30BBIe TpHOOpPHI. ['11a3 kak
ONTHUYECKAsl CUCTEMA. 3pEHHUE.
HedexTrl 3penus. Kak coxpaHuthb
3penue "

53

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

Paznoxxenue 6emoro cBera B CIIEKT.
OnreiTel HetoToHa. Cnoxxenue

bu6mmoreka [IOK

7 CIIEKTpaJIbHBIX IBETOB. Jlucrepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
Jlaboparopuas padota Nel0 "OmbITel
0 Pa3JIOKEHUIO OEIIOro CBeTa B
80 CHGII)(Tp 1 BOCIIPHUSATHIO 1IBETA Bu6mnorexa LIOK
https://m.edsoo.ru/ffOcOe2a
MIPEeIMETOB MPHU X HAOIIOICHUU
4yepe3 1BETOBbIC GUIbTPHI"
VYpok-nipaktukym "BonHoBbie
81 CBOWCTBA CBETA: TUCTIEPCHSI,
uHtephepennus u qudpakmus"
82 Omnsitel Pe3epdopnaa u ruranerapHas bubnuorexa [JOK
MOJIENb aToMa https://m.edso0.ru/ff0c12a8
83 [Tocrynater bopa. Monens atoma
bopa
Hcnyckanne u morjioneHrne cBeTa
84 aTOI\Z]OM. KBaHTHI. HHI;IeﬁanLIe Brbmiorexa LIOK
https://m.edsoo.ru/ffO0cl144c
CHEKTPHI
85 PamnoakTHBHOCTE U €€ BHIBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c1672
86 Crpoenue aTOMHOTO sijipa. bubnmnoreka [JOK
HyknonHas Mozens https://m.edsoo.ru/ffO0c18ac
g7 PannoakTuBHBIE NIpEBpALCHUS. bubnuoreka [IOK
N3oTons! https://m.edsoo.ru/ff0clald
88 Pemenne 3agau mo teme: bu6mmorexa [IOK
"PannoakTUBHBIC ITpeBpaIeHus " https://m.edsoo.ru/ff0clb4a
89 [lepuoa nmonypacnana
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90

VYpoxk-koHpepenuus "PagroakTHBHBIE
U3JIy4YEHUs B IPUPOJE, MEJULIMHE,
TeXHHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2126

91

SAnepHble peakuu. 3aKOHbI
COXPaHEHHUs 3apsAJ0BOI0 U MacCOBOIO
qucen

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

92

93

DHeprus CBSI3U aTOMHBIX sijiep. CBs3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuu"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cld7a

94

Peakuu cuHTe3a U ACTICHUS SCP.
Wcrounuku sHepruu ConHua v 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

95

96

97

98

Ypok-koudepenuus "Anepunas
sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITy4YEHUI Ha
KUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPOMArHUTHOE TOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBbie siBaeHus"

KonTtponbHast pabota Ne5 o reme
"DIeKTPOMarHUTHOE TOJIE.
ONEKTPOMarHuTHHIE BOJIHBI.
KBanTtoBsie siBneHus"

CocraB, CTpOE€HHE U IPOUCXOKICHUE
Comnueunoii CucreMnl. bonbiiie u
Mauible Tu1aHeTsl COJTHEYHOW CUCTEMBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

99

Crtpoenue u 3Boonus Beenennoii.
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Crtpoenue, U3y4eHHUE U SBOTIOLIUS

Bcenennoit
bubmuorexa [JOK
[ToBTOpenue, 0600IICHNE. https://m.edsoo.ru/ff0c245a
Jlaboparopubie pabOTHI 11O KypCy bubnmoreka [JOK
100 "Bzaumopeiicteue ten", "Tennossie 1 1 https://m.edsoo.ru/ff0c2572
npoueccol”, "KII/ TermoBbix bu6mmoreka [IOK
neurarenei", "KITJ] https://m.edsoo.ru/ff0c2a22
31EKTPOYCTaHOBOK" bubnuoreka [IOK
https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, o6o0IEHHE. bubmmoreka [IOK
101 JlaboparopHbie paboThI 10 KypCy 1 1 https://m.edsoo.ru/ff0c2c52
"CsertoBsie sBieHus", "KBantoBas u bubmuoreka [JOK
saepHas Gpusuka" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢ bubnnorexa [HJOK
107 TEKCTaMH 10 TeMe "3aKOHbI 1 https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE", bubnmnorexa [JOK
"KosiebaHus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
OBIIEE KOJIMYECTBO YACOB I1O 102 5 99

[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®usuka, 9 knace/ [leppimkun A.B., ['yrauk E.M., O0miecTBo ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmecTBo «M3natenscTBo «lIpocBemenuey

» ®uswnka, 8 knacce/ [lepeimkuna A.B., OOIECTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBemnienne»

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHuK, 7 knacc/ [lepeimkun .M., iBanos A.U.,
AxuunonepHoe obmectso «M3ngarenscrBo «lIpocsemenne»

» ®usuka, 8 kiacc/ [epeimkua A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» ®usuka, 9 xnace/ [eppimkun A.B., I'yrauk E.M., O611ecTBo ¢ orpaHn4eHHOM
0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmecTtBo «M3natenscTBo «lIpocBemenuey
METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

7 KITACC

1.Pabouas nporpamma.

2. IlporpamMMbl OCHOBHOTO 0011ero oopazoBanus. Pusuka. 7 — 9 kiaccel
(aBTopsr:A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nmporpamma mo ¢usuke. 7 kmacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM:

4. Ilepoimkun A.B. ®usuka. 7 kinacc. YueOHUK s 0011e00pa3oBaTebHBIX YUPEKICHUH .
M.:JIpoda. 2011

5. Jlykammk B.U. CoopHuK BompocoB u 3a1au o ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010. —
192c.

8 KITACC

1. Pabouas nporpamma. ®usuka. 7 — 9xsaccsl: yaeOHO-METOANYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e u3a.,crepeorun. —M.: Jpoa,2013. — 398,(2)

2. IIporpaMmBbl OCHOBHOTO 0011er0o 0Opa3zoBanus. Ousuka. 7 — 9 Kimaccel
(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma mo ¢pusuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUM C BHIOPAHHBIM YUEOHHUKOM:

4. Iepbiukun A.B. ®@usnka. 7 kinacc. YueOHUK U1t 00111e00pa30BaTeNbHbBIX YUPEKICHHH .
M.:[poda. 2011

5. Jlykamuk B.1. COopHUK BoIpocoB U 3aaa4 no gusuke. 7-9 xi. — M.: [Ipocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE PaOOThI. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3suka. 7 knacc. JJabopatopHsie paboTsl. KoHTpoNbHBIE 3a1aHUs. —
Caparos:JIuueii, 2014.

8. «KoHTpoibpHO-U3MepuTenbHble MaTtepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-e
u3 . nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToauueckoe nocodue/ A.E. Mapon.- M.: lpoda,
2011.- 123c.:

10.A.B. [Tepprimkun @uzuka-8xi 2017 M. JIpoda

11.H.B. ®unonosua Meroaudeckoe nmocodue 2015 M. JIpoda
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12.A.E. Mapon, E.A. Mapon CaMmocTosiTelbHBIE U KOHTPOJIbHBIE Pa00ThI-8 Kitacc 2017 M.
HApoda

13.B.B. [llaxmarosa ,O.P. llledep Juarnoctudeckue padbots -8 kimacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapown, C.B. I1o3oiickuii Coopark Bompocos u 3agad 2015 M. [Ipoda
9 KJIACC

1. PaGoyas nporpamma. dusuka. 7 — 9kaccel: y4eOHO-METOAMYECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. -M.: [Ipoda,2013. — 398,(2)

2. IIporpamMmmbl ocHOBHOTO 00111eT0 0Opa3zoBanus. dusuka. 7 — 9 Kaccel
(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma mo ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BEHIOPAHHBIM YUCOHHKOM:

4. lepoimkun A.B. ®usuka. 7 kinacc. Y4eOHUK [T 0011e00pa30BaTeIbHBIX YUPESKICHHUH .
M.:JIpoda. 2011

5. Jlykammk B.U. CoopHuK BonpocoB u 3a1au o ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HoypOoBHEBbIE CAMOCTOSITEIFHBIE U KOHTPOJIbHBIE PaOOThL. —5-¢
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTsl. KOHTpONbHBIE 3a1aHus. —
Caparos:Jluneit, 2014.

8. «KoHTpoabpHO-I3MepuTenbHbIe MaTepuanbl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-e
u3 . nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe nocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

KoHTponbHbIe U caMOCTOsATENbHBIE Pa0OThI IO (u3nke. 9 kiace: k yueOHuky A.B. Ilepsimkuna,
EM. I'ytHuk «®u3uka 9 knacey / O.M. I'pomuesa. — M.: M3narensctBo «OK3amen», 2014.
Tectsl no ¢usuke. 9 knacc: k yueOHuky A.B. Ileppiikuna, E.M. I'ytauk «®u3uka 9 kmacey /
O.N. I'pomrieBa. — M.: U3gatenbctBo «Ok3ameny, 2010.

®duzuka. 9 kinacc. TemaTuueckue TeCTOBBIE 3adaHus 111 MoAroTOBKH K I IA. / aBT.- cocT.: M.B.
boiinenkxo, O.H. Mupowknna. — fpocnasias: OOO «Akanemus pa3sutus», 2014.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
7 KJIIACC

1. bubnuoreka — BcE mo npeamety «Pusukay. — Pexxum goctyna: http://www.proshkolu.ru

2. BuneoonsiTsl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

3. Equnast kosuiekius nupoBeIx 00pa3oBaTeabHBIX pecypcoB. — Pexum goctyna: http://school-
collection.edu.ru

4. NHTepecHble MaTepualibl K ypokaM (PU3UKH 110 TeMaM; TeCTHI 110 TeMaM; HarJIsTHbIE TIOCOOUs K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludposbie oOpa3oBarenbHbIe pecypchl. — Pesxxum goctyna: http://www.openclass.ru

6. DyeKTpoHHBIC YUeOHUKH 110 Qu3uke. — Pexxum nocryna: http://www.fizika.ru

8 KJIIACC

1. Bubnuoreka — Bcé mo npeamery «dusuka». — Pexxum pocryna: http://www.proshkolu.ru
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2. BugeoomnsIThl Ha ypokax. — Pexxum qoctyma: http://fizika-class.narod.ru

3. Eaunas xomneknus nupoBbIX 00pa3oBaTelibHBIX pecypcoB. — Pesxxum moctyna: http://school-
collection.edu.ru

4. lurepecHble MaTepUaibl K ypokaMm (GPU3HKH 110 TEMaM; TECTHI 10 TeMaM; HarJIsAHbIE TOCOOHS K
ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

5. lludposeic oOpa3oBarenbHbIe pecypesl. — Pesxkum goctyna: http://www.openclass.ru

6. DieKTpoHHbIE YUeOHUKH 10 pu3uke. — Pexxum pocrtyma: http://www.fizika.ru

9 KIIACC

1. BugeoonsiTel Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru

2. Enunas xosutekius mudpoBbix 00pa3oBaTebHbIX pecypcoB. — Pexxum pocrtyma: http://school-
collection.edu.ru
3. HTepecHbie MaTEepUalibl K ypoKaM (DU3UKH IO TEMaM; TECThI [0 TeMaM; HaTrJSIIHBIC TOCOOUs K
ypokam. — Pesxxum mpoctyna: http://class-fizika.narod.ru

4. Iludpossie 0Opa3oBaTenbHbBIC pecypchl. — Pesxum poctyma: http://www.openclass.ru

5. DnekTpoHHbBIE yueOHUKH 10 (usuke. — Pexxum moctyna: http://www.fizika.ru
6.Jlucranironnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kiacc. CeTeBoe
obpasoBaTenbHOe coobiectno. http://www.openclass.ru/node/109715

7. Enunas koyuiekius nu@poBeIX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanibHbII LIEHTP HHPOPMAITHOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/
9. UnTepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTsi0Opsi» marepuaisl o ¢usuke. http://archive.lseptember.ru/fiz

11. Aaumanuu ¢pusudeckux oowekToB. http://physics.nad.ru/

12. XKusas ¢usuka: obyuaroras mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru
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JANCTOR

H.o. MpeKTopa 1Ke?
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