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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOIO 00ImIero oOpa3oBaHUS COCTaBJieHAa Ha
OCHOBE TOJIOXKEHHM M TpeOOoBaHUI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOI
oOpa3oBaTenbHON mporpamMmbl, mpencraBieHHbix B OI'OC OO0, a Ttakke c  y4éTom
(dbenepanpHON pabodeil mporpamMmbl BocmuTaHUs W KOHIENIMM TpPErnojaBaHus y4eOHOTO
npenmMera «Pu3nKa.
Conmepxanue  mporpaMMbl 1o (U3MKE  HampaBleHO  Ha  (OPMHpPOBAHHUE
€CTEeCTBEHHOHAYYHOW TPAMOTHOCTH OOYyYaloOlUXCS W OpraHM3alfio HM3ydeHHs (QU3UKU Ha
JesITENLHOCTHOM ocHOBe. B mporpamMme mo ¢(u3uke y4YUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO x mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeaIMETHBIM  pe3ylbTaraM  OOydeHHus, a  TakKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMUs.
[IporpamMmMa no ¢Qu3suke ycTaHaBIMBAaeT pacHpelesieHHe y4eOHOro maTepuana Mo rojiam
o0yuyeHus (mo KJjaccam), Mpe[yiaraeT MPUMEPHYIO IOCIIEOBAaTEIILHOCTE HU3YyYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUs MPEAMETHOIO COJEpKaHHUA U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00YUYarOIIMXCA.
[Iporpamma o ¢usuke pazpaboTana C 1EIbI0 OKa3aHUS METOIMUECKONW MOMOIIU YUUTEIIO
B CO3J]aHUM paboyeil mporpaMmsl 0 y4eOHOMY MIPEIMETY.
@dusuka SBISETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBJICHUHN, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeH U Qu3ndeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHUHY MHUpa, MPEIOCTaBiIseT HauOojee sICHble OOpas3lbl MPUMEHEHHUS HaydHOTO MeToja
MO3HAHUS, TO €CTh CIIO0CO0a MOyYSHHUsI JOCTOBEPHBIX 3HAHUH O MUPE.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro o0pa3oBaHUS B CTPYKType o0Iiero oOpa3zoBaHUs
COCTOMT B (DOPMHpPOBAHHHM €CTECTBEHHOHAay4YHOH TpaMOTHOCTH U HHTEpeca K Hayke Yy
o0OyJaronmxcs.
WN3yuenne ¢us3uku Ha 0a30BOM ypOBHE MpEANOjaraeT OBIAJCHHE CJEIYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb!
® Hay4HO OOBICHSTH SIBICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
® UHTEPNpPETUPOBATH JaHHBIE M MHCIIOJIB30BaTh HAy4yHBIE J1OKa3aTeNbCTBA IS
MIOJIy4EHUS BBIBOJIOB.
Henn w3yuenus ¢Gu3NKKA HA YpOBHE OCHOBHOTO 00IIEero oOpa3oBaHHS OMpENeCHBI B
Konnenuun npenogaBanust yueoHoro npeamera «®dusnka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peaqu3yrONIMX OCHOBHBIC 00IIe00pa3oBaTebHbIE POTPAMMBI,
yTBepkaAEHHON pemenneM Komnernn MunncrepctBa npocsemienuss Poccuiickont @enepannn
(npotokoin ot 3 nexadbpsa 2019 r. Ne [IK4BH).
Henu uzyyenus ¢pusuku:
e [puoOpeTeHHWe HUHTEepeca U CTPEeMJICHUS OOy4aroIuxcs K HAyYHOMY H3YYEHUIO
IIPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABIEHUH O HAydyHOM MeETOJe TO3HaHUsI U (OPMHUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEICTABICHUA O POJIH (PU3UKHU JJIsI PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TNPEACTABICHUA O BO3MOXKHBIX cdepax Oyaymed npodeccuoHaTbHON
JesATENbHOCTH, CBA3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JalbHENWIIEMY 00yYEHHIO B 3 TOM
HalpaBJICHUH.

JloCTIKeHHe ATHX IeNiell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00eCIeYnBaCTCs PEIICHUEM CIIECAYIOININX 3a1a4:

e [puOOpEeTeHHWEe 3HAHUM O MAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puOOpeTeHWE yMEHHWH OIUCHIBAaTH W OOBSCHATH (PU3MUECKUE SBICHHUSA C
UCTIOJIb30BaHUEM IOJTyYEHHBIX 3HAHWH;

® OCBOGHHE METO/OB pELICHHS NPOCTEHIINX pacu€THBIX 33Jay C HCHOJIb30BAHUEM
(bu3nYeCKUX MOJIeIel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

® pa3BUTHEC YMEHHMH HaONIONATh NPUPOAHBIC SBICHHUS W  BBIIOJIHATH  OIBITHI,
nabopaTopHble pabOThl M HKCHEPUMEHTAJIbHBIE HCCIEAOBAHUS C MCIIOJIb30BAaHUEM
U3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB pabOTHl ¢ WHpOpMaIMel (PU3NIECKOro CcolepKaHus, BKIHOYAs
MHPOPMALIMIO O COBPEMEHHBIX JAOCTIDKCHHSX (HU3UKH, aHAIU3 U KPUTUYECKOE
OlLICHMBAaHME NH(OPMAIINH;

® 3HAaKOMCTBO co chepaMu npodhecCHOHANBHON 1eATEIIbHOCTH, CBA3aHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKECHUSAX (PH3HUECKON HAYKH.

Ha uzyuenmue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUA

otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIETIO), B 9 KJ1acce — 102 Jaca (3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mo Gpu3uke nepeueHs 1ad0paToOpHbIX padOT U OMBITOB HOCHUT
PEKOMEHIATENIbHBIA XapakTep, YYUTeNdb JellaeT BbIOOp MpoBeAeHHs J1a00OpaTOpHBIX paboT U
OTIBITOB C YYETOM MHIAUBUAYAIBHBIX OCOOEHHOCTEN 00yUaIOIMXCsl, CIIMCKA AKCIIEPUMEHTATIbHBIX
3aJJaHUi, IpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 0 (hU3HKe.



COAEPKAHUE OBYUYEHUSA

7 KJIACC

Pa3nes 1. ®usnka u e€ pojib B NO3HAHNH OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoze. SBneHus npuponasl. PU3NUECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. M3Mmepenue ¢usznyeckux BenuuuH. Pusnueckue MNpuOOPHI.
[lorpemHocTs n3mMepeHnii. MexxayHapoHas CUCTEMA €IUHMIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH HM3y4aroT mpupony. EcTecTBeHHOHAy4YHBIH
METOJl TMO3HaHUS: HaOJII0JeHUE, IOCTAHOBKA HAyYHOrO BOIIPOCA, BBIIBUIKEHUE THUIIOTES,
SKCHEPUMEHT IO IPOBEpKE THUIOTe3, OO0bsACHEeHHe Halmomaemoro spiaeHud. OmnucaHue
(U3NYECKUX SIBIICHUH C TIOMOIIBIO MOJETICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, IEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SBJICHMUS.

2. ®wuzmueckue MpuOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHHH aHAJIOrOBBIM M HHU(POBHIM

pudopoMm.

Jlabopamopuwvie padomui u onvimel.

OnpenesneHue LeHbl JeIeHNs KAkl K3MEPUTEIBLHOTO MPHOopa.
N3mepenue pacCTosTHUM.

N3mepenune 06bEMa KUAKOCTH U TBEPIOTO TeETA.

Onpenenenue pasMepoB MAIBIX TEJ.

ok wbdRE

N3mepenue temmeparypbl MpH MOMOIIM JKUAKOCTHOTO TEpMOMETpa W JaT4uKa
TEMIIepaTypHhI.
6. TlpoBeneHHe HCCIIEIOBAaHUS TIO0 TPOBEPKE THIOTE3bI: JAJBHOCTh TOJETA IIAPHKA,
MYLIIEHHOT'O TOPU30HTANILHO, TEM OO0JIbIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Paznean 2. [lepBoHayajibHbIe CBeJIeHHUS 0 CTPOEHHUH BelIeCTBA.

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJbl, HUX pa3Mepbl. ONBITHL, J10Ka3bIBAIOLINE
JTUCKPETHOE CTPOEHUE BEILIECTBRA.

JIBmxenne yactuil BemecTBa. CBs3b CKOPOCTH JIBIDKCHMSI YAaCTHI[ C TEMIIEpaTypOu.
BpoynoBckoe nBwxkenue, nuddysus. BiaumopeiicTBHe YacTHIl BENIECTBA: MPUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTtHble COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIAKOCTEH W TBEPIBIX
(kpucTamunyeckux) Tel. B3aumocBs3p MeXAy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHOMOJICKYJISIDHBIM cTpoeHneM. OCOOEHHOCTH arperaTtHbIX COCTOSHUI
BOJIBI.

Hemoncmpayuu.

1. HaOGmronenne OpOyHOBCKOTO JBUYKEHUS.

2. HaGmogenue nuddysun.

3. HalGmroneHue siBIeHUH, OOBSICHSIIONIMXCSA MPUTSKCHHEM WIH OTTATKUBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopnuie padbomul u onvimel.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCTONIb30BaHuEM (poTorpaduii).

2. OmbITHI IO HAOTIOACHHUIO TEIJIOBOTO PACIIUPEHHUS T'a30B.

3. OmnbIThl O 0OHAPYKEHUIO ACHCTBHSI CUII MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBuskeHue U B3aUMOAeiCTBUE TeJl.



Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUU. PacuéT myTu U BpeMEHU JBUKECHHUSL.

SIBnenne wHepuuu. 3aKOH HHepUuHU. B3auMmonelcTBue Ten Kak MpPUYMHA H3MEHEHHS
CKOPOCTH JBMKEHHMsS Tel. Macca kak Mepa uMHepTHOCTH Tena. IlmotHocTs BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucThka B3aumojeiicTBus Ten. Cuna ynpyroctd v 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JHHAMOMETpa. SIBIeHME TArOTEeHUs U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocth. CioxkeHHE CUJl, HalpaBiICHHBIX IO
onHOI mpsimoii. PaBHoxelicTBytomast cun. Cuna Tpenus. TpeHue CKOJNbKEHUS U TPEHUE MOKOS.
TpeHue B IpUpoAe U TEXHUKE.

emoncmpayuu.

Habmtonenne MexaHM4ecKoro ABMXKEHHS Tela.
N3mepenue ckopocTy MpsIMOJIMHENHOTO JBUKEHUS.
Habmtonienue siBeHUs] HHEPIIUH.
HaGntonenue u3MeHeHus! CKOPOCTH MPH B3aUMOICHCTBUHU Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEIl.
CrnosxeHue cuil, HapaBJIECHHBIX 110 OJHOM MPSIMO.
./Iaﬁopamopuble padomwvl u onvimol.
1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOTO JABIKEHHUS (IIapuKa B >KUJIKOCTH, MOJEIH
AJIEKTPUUECKOT0 aBTOMOOUJISL U TaK Jlajee).
2. OmpeneneHue CpeaHEH CKOPOCTH CKOJKKEHHS OpycKa WM IIapuKa 10 HAKJIOHHON
IUIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO Tea.
4. OnbIThl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh PACTSDKCHHS (IedopMmaiiuu) mpyKUHBI OT
MPUIIOKEHHOU CUITBI.
5. OnBbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa CONPHUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJ, dKUAKOCTEH W ra30B.

Hasnenne. CriocoObl yMEHbILICHUS U YBEIMYCHHS JaBiieHus. [laBienue ra3a. 3aBHCUMOCTh
naBieHus ra3a oT o0béma, Temnepartypsl. [lepenava naBneHus TBEPAbIMU TEIaAMU, KHUIKOCTIMU
u razamu. 3akoH [lackanda. [lHeBMaTHueckue MamuHbl. 3aBUCUMOCTb JABIEHUS KUAKOCTH OT
rnyounsl.  ['mapoctatuueckuid  mapagokc. CooOmiaroniuecss cocyabl. [ 'HapaBiudeckue
MEXaHU3MBlI.

Atmocdepa 3emnn u atmocdepHoe AaBineHHe. [IpuunHBI CylecTBOBaHHS BO3TYLIHON
o6onoukn 3emnu. Omnwir Toppuuemnu. M3mepenue atmochepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(EepHOTrOo AaBICHHUS.

Jle¥icTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJsio. BeITankuBaromas (apxumMeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TeMIepaTyphl.

Ilepenaya naBneHus )KUIKOCTBIO U Fa30M.
Coob1maromuecs: CoCy/bl.

['mapaBnuyeckuit mpecc.

[posiBnenue neicTBUs aTMOC(HEPHOTO JaBJICHUS.

o U AW P
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3aBHCHMOCTD BBITaHKI/IBaIOH_Ieﬁ CHUIIbI OT 00BEMA TIOT pY)KCHHOﬁ qacTu TCjla H
IIJIOTHOCTH XKUJKOCTH.

PaBencTBO BBITaJ'IKI/IBaIOH_Ieﬁ CUJIBI BECY BBITECHEHHOM KHUIKOCTH.

Vciaopue 1IaBaHUS TEA: IUIaBaHHE HIIN MOrpy>XCHUC TCJI B 3aBUCUMOCTU OT
COOTHOIIICHHUS IUIOTHOCTEH TejIa 1 KHUJIKOCTH.

Jlabopamopnuie padbomul u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMaA MOTPYKEHHON B JKUJKOCTh
YacTH Tella.

OnpeneneHue BBITAIKUBAIOLIEH CHIIBL, JEHCTBYIOLIEH Ha TeEIO, HMOTPYXKEHHOE B
AKHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONIEH CHIIbI, JCHCTBYIOIIEH Ha TeEJIO B
XKHUJIKOCTHU, OT MaccChl TeJa.

OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCHMOCTD BBITAIKUBAIOLIEH CHIIbI, TEHCTBYOIIEH Ha
TEJIO B XKMJKOCTH, OT 00BbEMaA MOrpyKEHHON B XKHUJKOCTh YaCTH TeJla U OT IUIOTHOCTH
KHUJKOCTH.

KonctpynpoBanne apeomeTpa WM KOHCTPYHPOBAHHUE JIOAKH W OINpEleTeHue eé
IpPy30M0BbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTB. JHEprus.

Mexanundeckast pabota. MOIIHOCTb.

IIpocThie MexaHM3MBI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTb. [IpaBuio paBHOBecus
priuara. IlpuMeHnenue mpaBuia paBHOBECHs pbplyara K OJIOKy. «30JI0TO€ MPaBUIIO» MEXAHUKU.
KIIZ mpocTbix MexaHn3MoB. [IpocTble MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckass sHeprus. Kunermueckas u moTeHIMaidbHas »Heprus. IlpeBpaienue
OJIHOTO BHU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpAaHEHUS SJHEPTHH B MEXAHUKE.

emoncmpayuu.

1. Tlpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopusie padomot u onvimel.

1. Ompenenenue paOOTBl CHUIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tejla IO
TOPU30HTAJIBHON MOBEPXHOCTH.

2. HccnenoBaHue yCIOBUI paBHOBECHS phlyara.

3. Uzmepenune KIIJ] HaKIIOHHOH MIOCKOCTH.

4. HM3yueHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM dHEPTUH.

8 KVIACC

Pa3gen 6. TenioBbIe ABJICHUA.
OCHOBHBIC TOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH CTPOCHHMS BerecTBa. Macca

U pa3Mepbl aroMOB W MOJEKYd. OMNbITbl, NOATBEPKIAIOIIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

MO,Z[GJ'II/I TBépI[Ol"O, KHUAKOIo U ra3006pa3Hor0 COCTOSTHUH BCIICCTBA. KpI/ICTaJ'IJ'II/I‘IeCKI/IC n

amop¢Hbie Tena. OOBsICHEHUE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX T HA OCHOBE TOJOKEHUI
MOJICKYJISIPHO-KUHETUYECKOM Teopuu. (CMayuBaHME€ U KaNWUIAPHBIE SBJICHUS. TersoBoe
pacUIMpeHHe U CKaTue.

Temneparypa. CBsA3p TemmepaTypbl €O CKOpPOCTBbIO TEIJIOBOI'O JBUYKEHHUS YACTHULI.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEM »JHEpruu: TeIuionepenaya u
coBepieHre padoThl. Buabl Teruionepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TYUECHHUE.



KonanuecTBO TEILIOTEHL

ViaenpHas TEIUIOEMKOCTh BEIECTBA. T€IUIOOOMEH U TEILUIOBOE

paBHOBecHE. YpaBHEHHUE TEIUIOBOTO OanaHca. [lnaBrneHue M oTBEpJeBaHUE KPUCTATIMYECKUX
BEIIECTB. YJenbHas TeruloTa IuaBneHus. IlapooOpa3zoBanue u konpaeHcauus. Mcnapenue.
Kunenune. YnaenbHas Teriora mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEpaTypbl KHUIEHHS OT
aTMOC(EpHOTO JTaBJICHHUS.

BrnaxHocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHHUS.

[Ipunuuner pabotsl TemnoBbix asurareneit KIIJ[ rtemoBoro asurarens. Temnosbie
JIBUTATEJIN U 3allNATA OKPYKAIOLIEN CPEBL.

3aKOH COXpaHEHMsI U IIPEBPALLEHMSI SHEPTUU B TEIJIOBBIX IPOLIECCAX.

n

B

C

emoncmpayuu.

1. HaGmonenue OpOyHOBCKOT'O ABHKEHHUS.

2. Hab6monenue muddysun.

3. HaOmronenue siBlIeHUN CMauMBaHUA U KallWJUIPHBIX SIBICHUM.

4. HabmoaeHue TemioBOro paciiupeHus Tedl.

5. V3meHeHue naBieHus rasa npu U3MEHEHUH 00bEMa U HArPEBaHUM WM OXJIAXKICHUU.

6. IlpaBuna usmMepeHus TeMIEPaTypHI.

7. Bunsl Temonepeaayu.

8. OxuaxkneHue MpHu COBEPIICHUH pabOTEHI.

9. HarpeBanue npu coBepIIeHUN padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOroneHue KUIEeHUs.

12. HaGnroieHue MocTOSTHCTBA TEMIIEpaTyphl PH TUIABICHUH.

13. Moienu TeIJIOBBIX JBUTATEIICH.

Jlabopamopnuie padbomul u onvimel.

1. OnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHIT MOJEKYIISIPHOTO IPUTSHKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM MITH caxapa.

3. OmnbITh 1O HAOIOACHHIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U TBEPBIX TEIl.

4. OrmpeneneHue 1aBiIeHUs BO3AyXa B OaJJIOHE IIIPHULIA.

5. OmnbIThl, JEMOHCTPUPYIOUINE 3aBHUCUMOCTbh IaBICHHUS BO3AyXa OT ero o0BEMa
HarpeBaHUs WU OXJIAKICHHUS.

6. ITlpoBepka THIIOTE3bI JUHEHHOW 3aBUCHMOCTH JIJTUHBI CTOJIOMKA KHJIKOCTH
TEPMOMETPUUYECKOM TPyOKe OT TeMIIEpaTyphl.

7. HaOmroneHue m3MeHEHMs BHYTPEHHEH SHEpruM Tejia B pe3yibTaTe TeIuloneperadd U
paboThI BHEIITHUX CHIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA NMPH CMEITUBAHUU XOJIOAHON U rOpsYeii BOJIBI.

9. Omnpenenenue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOAOM IpHU TEIIOOOMEHe
HarpeThiM METANINYECKUM LIUITUHAPOM.

10. Onpenenenue yaenpHON TEMIOEMKOCTH BEILIECTBA.

11. VccnenoBanue npoiecca UCIapeHHUs.

12. Onpenenenrne OTHOCUTEILHOMN BIQKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEMIIOTHI IUIABICHUS JIbJA.

Pazjen 7. DiekTpuyeckne 1 MATHUTHBIE SIBJICHHS.
DnexkTpusanusa Tel. J[Ba poja 3yeKTpuYecKux 3apsaiaoB. BzauMojencTBue 3apsiKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CUJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJN OT BEIMYHUHBI
3apsA70B U PACCTOSIHUS MEX]Y TEIAMH).



OnekTpuueckoe noise. Hanpspk€HHOCTD anekTpuueckoro mnois. [IpuHuun cyneprno3uiun
ANEKTPUUYECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apszioB. DJIEMEHTapHbIA 3JIeKTpuuyeckui 3apsaa. CrtpoeHue
atoma. [I[poBOAHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTpUUECKOro Toka. McTounuku
MOCTOSIHHOTO TOKa. JIeWCTBUA AJIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHUI TOK B JKUJIKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpudeckoe HampspbkeHue. ConpoTHBIEHUE
MPOBOJIHUKA. YIeJIbHOE CONPOTUBIEHHME BellecTBa. 3akoH Owma g  ydacTKa LEMH.
[TocnenoBarenbHOE U MapaJlIEIbHOE COSMHEHUE TTPOBOTHUKOB.

PaboTa u MOmHOCTE 37eKTpruyeckoro Toka. 3akoH [[xoymsa—JIeHma. DnekTpudeckue 1enu
Y IOTpeOUTEIH SIEKTPHUECKOM SHeprun B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocrosinHbie MarHuThl. B3auMoAEHCTBUE MOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
MaruauTHO€ noJie 3eMJIM U €ro 3HaYeHue JUIs AKU3HU Ha 3emiie. OnbIT DpcTena. MarnutHoe mnose
3JIEKTPUYECKOro TOKa. [[pumMeHeHune 3JIeKTpOMarHuToB B TEXHHUKE. [[eliCTBUE MarHUTHOIO MOJIA
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBHUTaTellb TMOCTOSHHOTO TOKa. Mcmosib3oBaHue
3JIEKTPOJIBUTaTENIel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagnes. SIBneHue  anekTpomarHuTHoW uHAykuuu. IlpaBuno  JleHna.
OnektporeHeparop. CrocoObl TOJNYUEHHS] JJIEKTPUUECKOW DSHEPruu. ODJIEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJIeKTpU3alus Tel.
JIBa poJia 37EKTPUUECKUX 3apsA0B U B3aUMOEHCTBUE 3apsSKEHHBIX TEll.
YCTpoUCTBO U JEHCTBHE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAS UHTYKLIUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3aPsiI0B.
[TpoBOIHUKYN U AUDIICKTPUKH.
MopenupoBaHu€e CUIIOBBIX JTUHUI 3JIEKTPUYECKOTO MOJIS.
HcTouHMKY TOCTOSSHHOTO TOKA.
JlelicTBUA 3JIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B )KHJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenue cuiibl TOKa aMIepMeTPOM.
. I3mepenue 351eKTpuuecKoro HanpsiKeHHUst BOJIBTMETPOM.
. PeoctaT u Mara3us cOonpoTHBIEHUM.
. B3anmopeicTBre MOCTOSITHHBIX MarHUTOB.
. MozaenupoBaHrue HEBO3MOKHOCTH Pa3AeICHHs MOJIOCOB MArHUTA.
. MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MaruuTHO€ noJjie ToKa. JIEeKTPOMArHuT.
. JleficTBHE€ MarHUTHOTO IOJISI HA IPOBOJIHHUK C TOKOM.
. DIIEKTPOJBUTATETh TOCTOSHHOTO TOKA.
. UccnenoBanue siBeHUs SJIEKTPOMArHUTHON MHAYKIIHH.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.

CoNO~LDdDPE

NNONNNNNNRPRRPRPRERRRERRRRR
OB WONRFPOOOMNOOOUNWDNIEREO

. DIIEKTpOreHepaTop MOCTOSTHHOTO TOKA.



Jlabopamopusie padomot u onvimol.

OnbIThI 110 HAOTIOEHUIO SJIEKTPU3ALUHU TEJ UHIYKIUEH U TPU CONPUKOCHOBEHUH.

HccnenoBanue AecTBUS 3JEKTPUYECKOTO M0JI Ha IPOBOJAHUKU U TUJIEKTPUKH.

C6opxka u mpoBepka paboThl MEKTPUUECKON e MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIbl TOKA.

W3mepenue 1 peryiupoBaHue HaPsKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

PE3UCTOPA U HANIPSKEHHSI HA PE3UCTOPE.

7. OnbIThl, JE€MOHCTPUPYIOIIHME  3aBUCHUMOCTb  3JIEKTPUYECKOI'O  COIPOTHBICHHS
IPOBOJIHUKA OT €T0 JUIMHBI, IUIOIAU [IONIEPEYHOT0 CEYEHMsI U MaTepHara.

8. IlpoBepka mnpaBuiia CIOXEHHMS HANpPsHKEHUH IPU IOCIEIOBATEILHOM COEIMHEHUU
JBYX PE3UCTOPOB.

9. IlpoBepka mmpaBuiIa JUIsl CHIIBI TOKA NIPH apauIeIbHOM COSIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboOThI HIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTOpP.

11. OnpeneneHre MOLTHOCTH MEKTPUUECKOTO TOKA, BHIZCIIIEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYHIETO Yepe3 JIAMIOYKY, OT HAIPSHIKCHHUS

o0k, whRE

Ha HEW.

13. Onpenenenne KI1/[ narpeBaress.

14. VccnenoBaHre MarHUTHOTO B3aUMOZCHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHUTHOTO TOJs MOCTOSHHBIX MAarHUTOB NpU HUX OOBEIUHEHHH H
paszieneHn .

16. UccnenoBanue AeHCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPABJICHHUS TOKA B KaTYIIKE.

18. 3yuenue neiicTBUS MArHUTHOTO I10JIS1 HA IPOBOJHHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4eHue paboThl JIEKTPOABUTaTEIs.

20. Uzmepenne KI1J] anexTpoaBUraTenIbHON YCTaHOBKH.

21. OnpITEl 1O MCCIEIOBAHUIO SBJIEHHS 3JIEKTPOMAarHUTHOW WHAYKIHMM: HCCIEOBAHUE
U3MEHEHUI 3HAYEeHUS ¥ HAPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nes 8. Mexannueckue siBJeHHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIHHOCTh
MEXaHUYECKOro JBW)KEHMS. PaBHOMepHOe IpsMOIMHENHOE nABWXKEeHHE. HepaBHOMEpHOE
npsiMoiiuHeiiHoe ABukeHue. CpenHssi U MTHOBEHHasT CKOPOCTb Tela INpPU HEPAaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHoyckopeHHOE npsMoinHeiiHoe aBrkeHne. CBo6ogHoe naaeHue. OMnbIThl
lNanuies.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. [lepuon u wactora oOpamenus. JIuHeiHas u
yI10Basi CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHUE.

[lepBbiit 3akoH HprotoHa. Bropoii 3axkoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYINEPIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: CWila TPEHHS CKOJIBKEHUS, CUJIa TPEHUs
MIOKOS1, APYTHE BUBI TPEHMUS.



Cuna TsXKECTHM M 3aKOH BCEMHUPHOIO TATOTEHMSA. YCKOpEHHE CBOOOIHOIO IaJIEeHUs.
JBuwxenune 1utaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeecomocTh u
Meperpy3Ku.

PaBHOBecue MaTepuanbHOU TOUKH. AOCONMIOTHO TBEP0€ Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3meHnenne umnynbca. MMmynbe cuiibl. 3aKOH COXPaHEHMSI MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanundeckast pabota U MOIIHOCTh. Pabota cui TshKecTH, ympyroctd, TpeHus. CBsi3b

OQHCPIUun

n pa6OTLI. IToTeHnmuanbHas OQHCPruAa TCjia, IMOAHATOrO HaJ ITOBCPXHOCTBIO 3CMIIM.

IloTenumanpHas 3Heprus c:katou npyxuHsl. Kunerudeckas sHeprus. TeopeMa 0 KUHETUYECKON
SHEpPruu. 3aKOH COXPAHECHHUS] MEXaHUYECKON YHEPTUH.

Hemoncmpauuu.

1. HaGutoneHne MEXaHUYECKOTO IBUKEHUS T€Jla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHME IyTEH M TPAaeKTOPHH ABMIKEHHUsSI OJHOTO U TOTO K€ Teja OTHOCHTEIBHO
Pa3HBIX TEJI OTCYETA.

3. H3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOIUHEHHOTO TBUYKCHUSI.

4. VccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO JBMKEHHUS.

5. HalGmrogeHue IBMKEHUS Tella IO OKPYKHOCTH.

6. HaOmonenne MexaHUYECKUX SIBICHUH, TPOUCXOIAIINX B crucTeMe oTcuéra «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENIbHO KaOMHeTa (PU3UKU.

7. 3aBUCUMOCTH YCKOpPEHHS TeJla OT MAaCChI TeJIa U ISHCTBYIONIEH HA HETO CUJIBI.

8. HaOmronenue paBeHCTBa CUII IPU B3aUMOJEHCTBUU Te.

9. H3meHeHwue Beca Teja MpH yCKOPEHHOM JBHKECHHH.

10. Ilepenaya uMIysbca Mpy B3aUMOJICHCTBHUU TEII.

11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHenue UMITyJIbCa MIPU HEYIPYTOM B3aUMOICHCTBUM.

13. CoxpaHeHue UMITyJIbCca MU a0COIIOTHO YIIPYrOM B3aUMOJICHCTBUN.

14. HaGmroieHre peakTUBHOTO JABUKCHUS.

15. CoxpaHeHnue MEXaHUYECKON SHEPrUH MPU CBOOOTHOM TMaICHUH.

16. CoxpaHeHue MEXaHN4EeCKOM SHEPruy IPU ABMKEHUM Tella MO JeHCTBUEM MPYKHUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoncTpynpoBaHue TpakTa IJjisl pa3roHa M JaJbHEHIIEro paBHOMEPHOTO JIBHKCHUS
IIapHKa UM TEJIEKKH.

2. Ompenenenue cpenHeil CKOPOCTH CKOJIBKEHHUS OpycKa WM JABMKEHMS LIapUKa I10
HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue yCKOpPEHHUs Tela NpPU PABHOYCKOPEHHOM JBM)KEHUM IO HAaKJIOHHOMN
IIJIOCKOCTH.

4. WccrnemoBaHue 3aBHCUMOCTH ITyTH OT BPEMEHH PU PABHOYCKOPEHHOM JIBM)KEHUU 0e3
HayalbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM TPH PABHOYCKOPEHHOM [JBM)KCHUH 0€3 HavyalbHOU
CKOPOCTM IIyTM OTHOCATCA KaK psJI HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IPOMEXYTKH BPEMEHHU OIMHAKOBBI.

6. HccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAaJbHOTO
JIaBJICHUS.

7. Omnpenenenue KodPpPUIUEHTA TPEHUS CKOTbKEHHS.

8. Omnpenenenue KECTKOCTH MPYKUHBL.



9.

OnpeneneHI/Ie pa60TBI CUJIbl TPCHHUA TPpU PAaBHOMCPHOM JBHKCHHUM TCJla 110
FOpH?;OHTZU'IBHOfI IMOBCPXHOCTH.

10. Ompenenenue paboOThl CHUJIBI YIPYTOCTH MPU MOABEME Tpy3a C HCIOIb30BAaHHEM

HCIIOABUKHOI'O U IIOABHKHOI'O OJIOKOB.

11. V3yueHue 3aKkOHA COXPAHEHUS SHEPTHH.

Pa3nesn 9. Mexannuyeckue Kojie0aHus M BOJTHbI.

KonebarenbHoe nBumxenne. OCHOBHbBIE XapaKTEPUCTHKH KOJIEOaHMIA: MEpPHO, 4acToTa,
aMIuTyna. MareMaTudecKuil W NPYKUHHBIA MasTHUKM. [IpeBpamieHune »sHeprum npu
KoJs1e0aTeIbHOM JIBUKECHHUU.

3aryxaromue konebanus. BeiHyXIeHHbIe KoneOaHusi. Pesonanc. MexaHNYeCKHe BOJHBIL
CgoiicTBa MexaHWYECKUX BOJIH. [IpomosbHBIE U TTONIEpEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHnueCKUe BOJIHBI B TBEPIOM TeJ€, CEICMUYECKHE BOITHBI.

3ByK. [ poMKOCTh 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. HPpa3ByK U yIbTpa3ByK.

emoncmpayuu.

1. HaGmroneHue koneOaHuil Ten MO/ 1eHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.

2. HabGmoneHue konebaHUl Tpy3a HA HUTH U HA TIPYKHHE.

3. HaOmronenue BEIHYKICHHBIX KOJICOaHUHN U pe30HaHCA.

4. PacnpocTpaHeHHe IPOJOIbHBIX U TOMEPEYHBIX BOJIH (Ha MOJCIN).

5. HaOmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYeCKHH pe30HaHC.

Jlabopamopusie padomot u onvimel.

1. OmpeneneHue yacTOTHI U IEpUOAA KOJIEOAHUNH MAaTEMAaTHYECKOTO MasiTHUKA.

2. OmpepeneHre 4acTOTHI U EPHO/a KOJICOaHH MTPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IEpHOJa KOJIeOAaHWH IMOABEIICHHOTO K HHUTH T'py3a OT
JUTMHBI HUTH.

4. HWccnenoBaHue 3aBHCHUMOCTH TEpHoJa KojeOaHWW MPY>KUHHOTO MAasTHHUKA OT MacChl
rpysa.

5. IlpoBepka He3aBUCMMOCTH MepHOAa KONeOaHWH Tpy3a, MOJBEHIEHHOTO K HUTH, OT
MAaccChI Tpy3a.

6. OmnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh Iepuoja KoyieOaHUM MPYKHMHHOIO
MasiTHUKA OT MACChI Tpy3a U KECTKOCTU MPYKUHBIL.

7. W3mepeHue yCKOpPEeHHsI CBOOOIHOTO Ta[CHUSI.

Pa3nes 10. JDiieKTpoMarHuTHOE 1oJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkana 3neKTpOMarHUTHBIX BOJIH. VCTIONB30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM

CBiA3U.

DneKkTpoMarHuTHas rnpupoza csera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBEIE CBOMICTBA CBETA.

Jlabopamopusie padomot u onvimel.

1.

I/I3yquI/Ie CBOICTB OJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUIILHOTO Teﬂe(bOHa.

Pa3znea 11. CBeToBbIe IBJICHHS.
JlyueBas mopenb cBerta. McTtounuku ceta. lIpsMonauHENHOE pacnpoCTpaHEHUE CBETA.
3atmenust Connua u JIynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpaKEHUs CBETA.



[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [lonHoe BHyTpeHHee OTpa)kKeHUE CBETA.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xox nydeir B numH3e. Onruyeckas cuctema ¢oToammapara, MHUKPOCKONA |

Tesieckomna. I'1a3 kak onTuyeckasi cuctTeMa. biim3opykocTs U JaIbHO30PKOCTb.
Pasnoxxenue 6enoro cseta B criektp. OnbiTel HptoToHA. Clio’keHNE CIIEKTPaIbHBIX [[BETOB.

Hucnepcus ceera.
Jemoncmpayuu.

CoNoOR~LDdDE

[IpssmonuHETHOE pacpoCTpaHEHHUE CBETA.

Otpaxenue cBera.

[lonyuenune n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue cpera.

OnTHueckuil CBETOBOL.

Xon ny4eil B coOuparolei JInH3e.

XoJ ay4dei B pacCerBarollei JIMH3E.

[Nony4yenue n300paXkeHU C TOMOIIBIO JIHH3.

[Ipunumn neiicTBus gporoanmnapara, MUKPOCKOINA U TEJIECKOTIA.

10. Mogens riaza.

11. PaznoxxeHue OEoro cBETa B CIIEKT).

12. Tlomydenue Genoro cBeTa Mpy CIIOKEHUH CBETA Pa3HBIX [IBETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

No gk

HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOT'O JIyda OT yrja MaJIeHusl.
W3ydeHune xapakTepuCcTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yria MPEJOMIICHUS] CBETOBOIO Jy4a OT Yriia MaJeHus Ha
IPaHULIE «BO3TYX—CTEKIION.

[Tony4yeHune n300pa>keHUI ¢ TOMOIIBIO COOMPAOIICH JTNH3HI.

Omnpenenenue HOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMPAOIIEH JIMH3HI.
OnbITHI 110 Pa3IoKEHUIO OEI0ro CBETa B CIEKTP.

OnpITEl 1O BOCTIPHUSTHIO I[BETA MPEIMETOB NMPU MX HAONIOJEHUU dYepe3 IIBETOBBIC
(GUIBTPBI.

Paznea 12. KBanToBbIE ABJICHUS.

Omnpitel Pezepdopna u manerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
MIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIE CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- u rTamma-uznydeHus. CTpoeHHWE aTOMHOTO Sfpa.
Hyknonnass mopens aromHoro siapa. W3oronbl. PapnoaktuBHBIE mnpeBpaineHus. [lepuon
noJiypacraja aTOMHBIX siIep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOr0 U MAacCOBOTO YHCEN. DHEPIUs CBA3U

ATOMHBIX SCP. CBH3B MacCCbl M SHCPIruUu. PeaKI_II/II/I CHUHTC3a W ACJICHUA ALCP. HcTtounuku
sHepruu CoJiHLa U 3BE3 L.
SAnepnas sHepretuka. JleiicTBUs paAOaKTUBHBIX U3TyUYEHUI HA KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

ok wbdhkE

CrieKTphl N3ITy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyHbIX I'a30B.

CrnexTp Bozopoaa.

Hab6mronenue TpexoB B kamepe BuuibcoHa.

Pabora cuéTunka HOHU3UPYIOLINX U3ITYYeHUH.

Peructpanus nznydeHust npupogHbIX MUHEPAJIOB U IPOAYKTOB.



Jlabopamopnsie padomot u onvimel.

1. HaOnroneHue CIJIONIHBIX M TMHEWYATHIX CIIEKTPOB U3TYYCHUSI.

2. HccrnenoBaHue TpEeKOB: M3MEPEHUE SHEPrMM YacTHUIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. H3mepeHune paaroakTHBHOTO (OHA.

IHoBTOpPUTENBbHO-00001IAX0 NI MOYJIb.

[HoBTOpUTENHEHO-0000IIAIONINI  MOAYNh TpeJHa3HayeH s  CUCTeMaTH3alud U
0000IIeHNsT TPEAMETHOTO COJIEPKAHUSI M OTIBITA e TEILHOCTH, TPHOOPETEHHOTO NP H3YICHUN
BCETo Kypca (PM3HKH, a TaKXKe JUIsl MOATOTOBKM K OCHOBHOMY IOCYIapCTBEHHOMY 3K3aMEHY I10
¢bu3nke a7 00yJaroUINXCsl, BHIOPABIINX ITOT y4eOHBIN TpeMeET.

Ilpy wW3ydyeHUM JaHHOIO MOXYJS PEATM3YIOTCS M CHUCTEMAaTU3UPYIOTCS  BUABI
NeSTeTbHOCTH, HAa OCHOBE KOTOPBIX oOecreuuBaeTcs JOCTHXKEHHE NPEAMETHBIX U
METanpeJIMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB 00ydeHus, (HOpMHUPYETCS €CTECTBEHHOHAYYHAs
I'PaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEAOBAaHMS SBJICHUH MPUPOJBI M TEXHUKH,
OBJI/ICHUE YMEHHUSAMHU OOBACHATh (PU3MUECKUE SIBICHUS, MPUMEHSS IOJIyYeHHbIC 3HAHMUSA,
pelaTh 3a/1a4M, B TOM YUCIIe KAYECTBEHHBIC U SKCIIEPHUMEHTAIILHBIE.

[IpuHIMNMAaIBbHO AEeSATETbHOCTHBIM XapakTep JaHHOTO pa3jiela pealn3yercs 3a CuéT Toro,
YTO 00y4arolrecs BhIMOIHAIOT 3aaHNs, B KOTOPBIX UM IIpeJIaraeTcs:

Ha OCHOBE TTOJTYYEHHBIX 3HAHUN PACIIO3HABATH U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKpY’Karollei pupo/ie U MOBCETHEBHON )KU3HU;

WCTIOJIh30BaTh HAYYHBIE METO/BI MCCIEAOBAaHUA (PH3UUECKUX SIBICHUH, B TOM YHCIIE IS
IIPOBEPKH I'MIIOTE3 U NOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayyHble OCHOBBI HauOojiee BaXKHBIX JOCTHXKEHMHA COBPEMEHHBIX TEXHOJIOTHA,
HampuMep, TMPAKTHYECKOTO WCIIONB30BAaHUS PA3JIMYHBIX HMCTOYHHKOB JHEPrUU HA OCHOBE
3aKOHa MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuenne QU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBlIeHO Ha

JOCTHKEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeNIbHBIX Pe3yIbTaTOB.

B pesynapraTe w3ydeHHs (QU3NKM HA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs Y
oOyyarorerocst OyayT cOpMHPOBAHBI CIIEIYIONINE TUMYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) IaTPHOTHYECKOr0 BOCIIUTAHUS:

® - MPOSIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHMCKON (PU3MUECKOM
HaYyKH;

® - [[EHHOCTHOE OTHOUICHHE K JTOCTHKECHUSIM POCCHUCKUX YUEHBIX-(PH3UKOB;

e 2) rpa:KIaHCKOro0 U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

® - FOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYXIEHUHU OOIIECTBEHHO 3HAYMUMBIX M STHUECKUX
npo0JieM, CBA3aHHBIX C TPAKTHYECKUM NMPUMEHEHUEM JOCTHKEHUN (DU3HKY;

® - OCO3HAaHHUE BAKHOCTH MOPATBHO-ITHYECKUX MTPUHIIUIIOB B JICITEIHHOCTH YIEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

® - BOCIPHUSITUE ICTETUYECKUX KAuecTB (PU3NYECKOM HayKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

® - OCO3HAaHME IEHHOCTH (PM3MUYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECa K HCCIIEIOBATENBCKOM eI TETFHOCTH;

¢ 5) ¢popMupoBaHus KYJbTYPbI 310POBbS H IMOIHOHAJILHOIO 0J1arONOJIYYHSI:

® - OCO3HaHHME IIEHHOCTH 0e30MacHOro obpasza >KU3HH B COBPEMEHHOM TEXHOJOIHMYECKOM
MHUpE, BaKHOCTH TMpaBWJ O€30IacHOTO IIOBEJEHUS Ha TPAHCIOPTE, Ha J0porax, C
AIIEKTPUUECKUM H TETUIOBBIM 000PYIOBAaHHEM B JIOMAITHUX YCIOBUSX;

e - cOpMHPOBAHHOCTH HaBbIKa pe(JICKCHU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro
Ke MpaBa y APyroro 4eaoBeKa;

e 6) TPyZ0BOIO BOCIIMTAHMSA:

® - AKTHBHOE y4YacCTHE B PEIlIEHWU MPAKTHUECKHX 3a/Jay (B paMKaxX ceMbU, 00pa3oBaTeNbHOM
OpraHu3aluy, Topojaa, Kpas) TEXHOJOTUYECKOH ¥ COIMANbHON HamNpaBIeHHOCTH,
TPEOYIOIMNX B TOM YnCiie U GU3UUECCKUX 3HAHUM;

® - HHTEpeC K MPaKTHUECKOMY U3YUYECHHUIO IPOEeCCHii, CBSI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOrH4€eCKOro BOCIIUTAHUS:

e - OpHEHTalMsl Ha TpUMEHEHHWe (U3MUYECKMX 3HAHWU Ui pelleHHus 3ajaad B o0jacTu
OKpYXarolie cpeipl, TUIAHUPOBAHUS TMOCTYNMKOB M OIIEHKH MX BO3MOXHBIX MOCIEACTBHIMA
JUISL OKPYKAKOILEH Cpeabl,

e - 0CO3HaHHUE T00aTBFHOrO XapaKTepa dKOJOTHUYEeCKUX MPOoOiieM U MyTel UX pelieHus;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUSAM COLMAJIBLHOI U NPUPOIHON cpebl:

® - TOTPeOHOCTh BO B3aMMOACWCTBUM TPU BBIOJHEHUHM WCCIEIOBAaHUI M TPOEKTOB
¢buznyeckoil HarpPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTUX;

® - [IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO AEATEIbHOCTD;

e - noTpebHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4Hcle (HOPMYIUpPOBATH HUIEH,
MOHSITHS, TUTIOTE3bI O (PU3HUYECKUX 00BEKTAX U SBIICHUSX;



e - 0CO3HaHUE Je(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

® - IUITAHMPOBAHME CBOETO PA3BHUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHHH;

® - CTpEeMJIEHUE aHAJM3UPOBATh M BBIABISATH B3AUMOCBS3U MPUPOABI, OOIMIECTBA U YKOHOMHKH,
B TOM YHCJIE C HCTIOJIb30BaHNEM (PU3NYECKUX 3HAHUM;

® - OICHKA CBOMX JCHCTBUH C YYETOM BIHMSHHA HA OKPYKAIOIIYIO CpPEAy, BO3MOXKHBIX
rJ100aNTbHBIX TTOCIIEICTBHH.

METAHNPEIAMETHBIE PE3YJIbTATbBI
B pesympraTe OCBOCHHS MporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOMIETO
oOpaszoBanusi y oOyuwaromerocss OyayT copMUpOBaHBI MeTamnpeAMeTHbIE pPe3yJabTaThl,
BKJIIOUAIOIME TIO3HABATENIbHbIE YHUBEpCAIbHbIE Y4eOHbIE JIEHWCTBUSA, KOMMYHUKATHBHBIE
YHHUBEpCaJbHbIE yUEOHbIE IEUCTBUS, PETYIATUBHBIE YHUBEPCAJIbHbIC YUCOHbBIE 1EUCTBUS.

Ilo3naBaTenbHbBIC YHHBeEPCAJbHbIE YUeOHbIE NeiCTBUS

ba3oBble Jiornyeckue 1efcTBUs:
® BBIBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKKA OOBEKTOB (SIBICHUN);
® YCTaHABIIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIACCH(HUKAINN, OCHOBAHHSA JJIs1 0000IIeHUs
U CpPaBHEHUS,
® BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pacCMaTPHUBAEMBIX (aKTaX, JaHHBIX H
HAOIIOICHUSAX, OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;
® BBIBIATH INPHYUHHO-CIICACTBCHHBIC CBS3HM TPU W3YICHHH (PU3NICCKUX SIBICHUHA H
MPOIIECCOB, JeNaTh BBIBOJABI C HKCIOIH30BAaHUEM JCIAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTFOYCHHN, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3IX (PU3NICCKUX BEITUYNH;
® CaMOCTOSITETTbHO BbIOMpaTh cmoco0 pemieHUs y4eOHOMl  Qu3nMyeckoi 3amadu
(cpaBHEHHE HECKOJNBKMX BApUAHTOB pELICHMs, BHIOOp Hambosee MOIXOASAIIETO C
y4€TOM CaMOCTOSATEIHHO BBIIEIEHHBIX KPUTEPHUEB).
basoBbie ucciiefoBaTe/ibCKie AeCTBUSA:
®  ICIOJIB30BAaTh BOIMPOCH KaK HCCIEA0BATEIbCKUI HHCTPYMEHT MIO3HAHMUS,
® [POBOJUTH TIO CAMOCTOSITEJIBHO COCTaBICHHOMY IUIAaHY OIBIT, HECIOXKHBIN
(U3UYECKUI DKCTIEPUMEHT, HEOOJIBIIIOE MCClIeIOBaHNEe (DU3NIECKOTO SBIICHHUS,
® OIEHUBATh Ha MPUMEHUMOCTHh U JOCTOBEPHOCTH MH(POPMAIMIO, TIONYUYEHHYIO B XOJE
MCCJIEIOBaHMS WU SKCIIEPUMEHTA;
® CaMOCTOATENbHO (OpMYIHpOBaTh OOOOIIEHHMS ©  BBIBOABI IO  pe3yjibTaTaM
MIPOBEIEHHOTO HAOIIOICHNUS, OTIbITA, UCCIIEIOBAHMUS;
® [IPOTHO3UPOBATH BO3MOXKHOE JIAaIbHEHIIee pa3BUTHE (PU3NUECKHUX MPOLIECCOB, a TAKKE
BBIIBUTATh MPENONI0KEHUSI 00 UX PA3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® [PUMEHATh DPA3NIUYHBIE METO/bl, MHCTPYMEHThl U 3alpOChl IPU IMOUCKE U OTOOpE
MH(OPMALIMY WU TAHHBIX C YYETOM MPeIoKeHHON yueOHoM (hru3ndeckoi 3a1auu;
® aHANU3MPOBATH, CUCTEMATHU3UPOBATh U HMHTEPIPETHPOBATH MH(YOPMAIHMIO PA3IUYHBIX
BUJIOB U (DOPM TIpE/ICTABICHUS;
® CaMOCTOSITETIbHO BBIOMpaTh ONTHUMAJBHYIO (OpPMY MpeACcTaBiIeHUS HHGOPMALUU H
WUTIOCTPUPOBATh PEIIaeMbIe 3a/ladyll HECIIOKHBIMH CXEMaMH, AuarpaMMaM#, HHON
rpaduKoi U UX KOMOUHAITUSIMH.



KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC y4eOHbIE 1eHCTBHSA:

B X0Je oOCyxkaeHHs y4eOHOro MmaTepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYILIECTBY 00CYKIaeMOW TEMbI U BBICKA3bIBATh WICH,
HaIleJICHHBIC Ha PEIIeHUE 3a/1a4H U TOJIepKaHue OJ1ar0)KenaTeTbHOCTH O0IIeHUS,
COIIOCTABIATh CBOM CYXKJAEHHUS C CYXKICHHUSMH JPYTMX YYacTHHKOB JUajiora,
OoOHapy>KUBaTh Pa3IMINe U CXOJICTBO MO3HIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

HY6.]'H/I'-IHO npeacTaBIATh PE3YIbTATHI BBIITOJIHEHHOI'O (bPISI/I‘ICCKOFO OIIbITa
(9KCIIepUMeHTa, UCCIIEI0BaHMS, IPOCKTA);

IMOHMMAaThb W HCIOJIL30BAaTh MPECHUMYIICCTBA KOMaHHHOfI u HH}IHBHﬂyaHLHOﬁ pa6OTI)I
IPY PELICHUN KOHKPETHOH (pu3nueckoil mpoOaemsl;

MNpUHHUMATL LCJIN COBMECTHOH ACATCIBbHOCTH, OPraHU30BLIBATH HeﬁCTBHH no eé
JIOCTHD)KEHUIO: PAaCIpelesATh POIM, 00CYKAaTh MPOLECCH U PE3yNIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO YacTh PabOThI, JOCTUrasi KaueCTBEHHOIO pe3yibTaTa MO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHUPYS CBOU HeﬁCTBHﬂ C APYrMMHU 4JICHAMU KOMAaHbI;
OLICHMBaTh KAaueCTBO CBOET0 BKJIaJa B OOMMH MNPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHSI.

PerynsaTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBHS

CaMoopraHmaunﬂ:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYalHUsIX, TPEOYIOMUX ISl PEeIICHUS
($u3NYECKUX 3HAHUI;

OpUEHTUPOBATHCS B PA3JIMUYHBIX IMOAXOAAX MPUHATHS peHIeHUN (MHIWBUIYaJIbHOE,
MPUHSATHE PEILICHUS B TPYIIIE, IPUHATUE PELIEHUN TPYIIOi);

CaMOCTOATEJIBHO COCTAaBJIATh AJITOPUTM pelIeHUs (PU3MUECKOW 3ahaud WM IUlaHa
UCCIIEIOBaHUs C YYETOM HMMEIOIIMXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATH MpejiaraeMble BApUaHThl PEIICHUH;

JienaTh BHIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh JICKBATHYIO OLICHKY CUTYAallUX U MIpeUIaraTh IiaH €€ U3MEHEHHS],

OOBSICHATh NPUYMHBI JIOCTHKEHUS (HEIOCTHIKEHHUS) Ppe3yJabTaToOB JEATENbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJ BBIOJHEHUS (HU3NUYECKOTO
UCCJIEIOBaHUsI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB, HW3MEHHUBILUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEIU U YCIOBUSIM;

CTaBHUTh ce0sl Ha MECTO APYroro YejoBeKa B XOJ€ CIopa WM JUCKYCCHU Ha Hay4HYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU peHIeHWH (PU3MUYECKUX 3a7ady I B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ MIPABO APYTOro.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 7 KJjacce NpeAMETHbIC pe3yabTaThl Ha Ga30BOM YpPOBHE JIOJKHBI
OTpaxxaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

UCTIONIb30BAaTh TOHATHS: (U3NYECKHE W XUMHUYECKHE SIBICHUS, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJIeJIb, TUIIOTE3a, CIUHUIIBI (DH3UYECKHX BEJIUYMH, aTOM, MOJICKYJIa,
arperaTHble COCTOSTHUS BellecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HOE), MEeXaHHYeCKOoe
IBIKCHWE  (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOIAsT cwia, Aedopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTD,
COO0O0IIarOIIUECs COCYIbI;

paznuuath sBieHUS (quddy3us, TEMI0BOE ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JBIKEHUE, WHEPIIUS, B3aUMOJICHCTBUE TEJ, PAaBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOW OCBIO BpallCHHs, Teperava JJaBJICHUS TBEPIBIMU
TeJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHoe naBeHue, JIaBaHUue Tell, IpeBpaIleHus
MEXaHHYECKON YHEPTUN) TI0 OIMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrto3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SBICHUHA B OKPYKAIOIIEM MHUPE, B
TOM 4ucie (QU3NYECKUE SIBICHUS B MPHUPOAE: MPUMEPHI JIBHKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOM W HEXWBOH MpUpOJE, NEHCTBHE CHIIBI TPEHHUS B MPHPOJE U
TEXHHUKE, BIMSHHE aTMOCPEPHOTO MABJIICHUS Ha JKUBOW OpTraHW3M, IIaBaHUE PhIO,
pbhlYaru B Teje YeJIOBEKa, MPU 3TOM NEPEBOAUTHh IMPAKTHYECKYIO 3aJauy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUI;

OTMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3NICCKUE SBIICHUS, HCIIOJIB3Ys (PU3MUICCKUE
BEJIMYMHBI (Macca, 00BEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCThb, CPEIHSISA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tela, Cujla TpPEHUs, JaBJICHUE
(TBEpHoOro Tema, XKUAKOCTH, raza), BBITAJIKUBAIOLIAs CHJIa, MeXaHWdeckas pabora,
MOIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIbI, KOX(P(UIMEHT TOJE3HOTO0 JEHCTBUS
MEXaHH3MOB, KHHCTHUYECKAs W MOTCHIMATbHAS DHEPIHs), PH ONMUCAHUH TPABUILHO
TPAKTOBATh (PU3UUECKHUI CMBICI UCIIONB3yEMbIX BEJIMYMH, UX 0003HAUCHUS U €TUHUIIBI
(GU3HYECKUX BEIMYUH, HAXOMUTH (DOPMYIBI, CBS3BIBAOININE ITaHHYIO (DH3UIECKYIO
BEJIMYMHY C JIPYIMMHM BEJIWYMHAMU, CTPOUTH TpadUKd H3YYEHHBIX 3aBHUCHUMOCTEH
(bu3MYECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3WYCCKHE SBICHHS M TIPOICCCHI, HCIOIB3YS
MpaBHUJia CIOKEHUs CUJl (BIOJb OAHOW MpsiMoii), 3akoH ['yka, 3akon Ilackams, 3akoH
ApxuMmesna, NpaBUIIO paBHOBECHS pblyara (0JI0Ka), «30JI0TOE IMPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHUYECKOM »HHEepru, TMpH OTOM JaBaTh CJIOBECHYIO
(GOopMyITHUPOBKY 3aKOHA U 3alMCHIBATH €M0 MAaTEMAaTUIECKOE BBIPAKCHHE;

O00BACHATh (U3NYECKUE SBJICHMSI, MPOLECChl U CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallil MPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH MPUYHMHHO-
CJICZICTBEHHBIE CBSA3HU, CTPOUTH O0BSICHEHNE U3 1—2 JIOTMYECKHUX I1aroB ¢ OMopoi Ha 1—
2 U3y4YeHHBIX CBOMCTBA (U3UYECKUX SIBICHUN, (UINYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemate pacu€THble 3afaud B 1—2 [eWCTBUA, HCIONB3YysS 3aKOHBI U (OPMYIIBL,
CBS3BIBAIOIIME (DU3UYECKHE BEIMYMHBL HAa OCHOBE aHAJM3a YCJIOBUSA 3a7add
3aIMCHIBaTh KPATKOE YCJIOBHE, IMOJACTABIATH (PU3MUYCCKUE BEIMYUHBI B (DOPMYIIBI U
MPOBOAUTH PAcU€Thl, HAXOJUTh CIPABOYHBIC NAaHHBIC, HEOOXOAMMBIC IJI PEIICHUS
3aJla4, OIICHUBATh PEATUCTUIHOCTH MOTYICHHON (PU3NYECKON BETNIHHEI;



pacmo3HaBaTh NPOOJIEMbI, KOTOPbIE MOXXHO pELIMTh INPU MOMOIIU (PHU3HUECKUX
METOJIOB, B ONHUCAHUM MCCIEAOBAaHUS BBIACIATH IPOBEPIEMOE MPEANONI0KEHUE
(rumotesy), pa3nIuyaTh M UHTEPIPETUPOBATH TMOTYYEHHBIH pE3yNbTaT, HAXOIUTh
OIIMOKHU B XO/I€ ONBITA, I€JaTh BHIBOJBI 0 €r0 PE3yIbTaTaM;

MPOBOJIUTH OMBITHI MO HAOIONCHUIO (PU3UUECKUX SIBICHUN UIH (U3NUYECKUX CBOWCTB
TeN: (OPMYNIHPOBATH MPOBEPSIEMBIE MPEANOJIOKECHUS, COOUpAaTh YCTAaHOBKY U3
MPEITIOKEHHOTO 000PYAOBaHHUS, 3aMUCHIBAaTh XO/1 OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHMSI, BPEMEHHU, MacChl Tea, 00bEMa, CUiIbl U
TEMIIEpPATyphbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX M IUGPOBBIX NMPUOOPOB, 3aMHCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOMIOTHON MOTPEITHOCTH U3MEPEHHI;
MIPOBOJIUTh UCCJIEAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3WYECKOW BEJIMYHMHBI OT JAPYroM ¢
MCII0JIb30BAaHUEM IIPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBHKYILIETOCA
TeJa OT BPEMEHM JBUKEHHSI TeJla, CHJIbI TPEHUSI CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tea W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLAaax
CONPUKOCHOBEHHMSI TEJ, CHJIbI YIPYTOCTH OT YIJIMHEHMS MPYXKHUHBI, BBITAIKUBAIOLIEH
CUJIBI OT 00BbEéMa MOrpYXKEHHOW dYacTH Tella W OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tesa, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO Telo,
YCIIOBUH TIJIaBaHMS TEJN, YCIOBHI paBHOBECHs pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4eOHOTO HCCIENOBaHUS, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEpPEeHus, clenys MpeUIoKEeHHOMY IUIaHy, (PUKCHUPOBATh Pe3yJbTaThl MOTYyYEHHOH
3aBUCUMOCTH (DM3WYECKUX BEJIMYMH B BHJE NPEUIOKEHHBIX TaOIHMIl W TpaduKoB,
JIeaTh BBIBOJIBI 110 pe3yiibTaTaM UCCIIEIOBAHMS;

NPOBOJUTh KOCBEHHBIE HW3MEpEHHs (PHU3MUECKUX BENWYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOrO Tejia, CUiIa TPEHUS CKOJBKEHHUS, J[aBIIEHHE BO3/AyXa,
BBITAJIKUBAIOIIAs CWJIA, JCHCTBYIOLass Ha TMOIPYKEHHOE B KHUJIKOCTb TEJO,
KOA(p(GUIMEHT MOJIE3HOTO JNEHCTBUSl MPOCTHIX MEXAHU3MOB), CIENys MPEJI0KEHHON
WHCTPYKIIUU: TIPU BBIIIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTANIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAUEHUE UCKOMOMN BEJIMUUHBL;

coOmofaTh TMpaBuiIa TEXHUKHM O€30MacHOCTH TMpu paboTe ¢ 71abOpaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIMIBI ACHCTBHS TPUOOPOB W TEXHHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIAIOIIMECS COCYAbI, OapOMeTp, pbluar, MOJBMKHBIA U
HEMOJIBWKHBIN OJIOK, HAKJIOHHAS TIOCKOCTD;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpOM Ha WX OMHMCAaHHUA (B TOM YHCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUM Npecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM Hacoc,
apeoMeTp), MCTOJB3Ysl 3HAHUA O CBOMCTBAaX (PU3MUECKUX SIBICHUW M HEOOXOIAUMBIC
¢buznyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJIUTH TpPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (M3MUECKUX 3HAHUM B MOBCEAHEBHOW KHM3HM [JIs1 OOecCIedeHus
0e30MacHOCTH TpH OOpalleHuH C TPUOOpaMU U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEeHMsI 370pOBbsi M COONIOJIGHHS HOPM D3KOJOTHYECKOrOo TIOBEJCHHUS B
OKpYXKarollei cpene;

OCYILECTBIISAITh OTOOP HMCTOYHWUKOB HH(popManuu B VHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U MyTEM CpaBHEHUS



Pa3IUYHBIX HCTOYHUKOB BBIICIATH HHGOPMAIIMIO, KOTOpAs SBISETCS MIPOTUBOPEUHBON
WJTH MOKET OBITh HEIOCTOBEPHOI;

UCIIONIb30BaTh NIPU BHITIOJHEHUH YYEOHBIX 3a/laHuil HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(U3HYECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl ceth HHTepHer,
BIIAJIETh TpUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa, INpeoOpa3oBaHus WHGOpPMAIUU M3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

co3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHbMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HUCTOYHUKOB HH(pOpMaIu (PU3NIEeCKOro CONepKaHMsI, B TOM YHCIE MyOJIUIHO JeNaTh
KpaTKHe COOOIICHHS O Pe3yJIbTaTax MPOSKTOB MU YUYCOHBIX MCCIICIOBAHUMN, TIPH 3TOM
rPaMOTHO HUCIIOJIb30BAaTh HW3YUCHHBIM MOHATUHHBIA ammapar Kypca (Qu3MKH,
COMPOBOXKAATH BBICTYIIJICHHUE NMPE3CHTAIUEH;

TIPU BBITIOJIHEHUH YYEOHBIX MPOCKTOB M MCCJEAOBAHUHN pachpenessiTh 00s3aHHOCTH B
TpyNIe B COOTBETCTBHUH C MOCTABICHHBIMH 33a4aMU, CIICUTH 32 BBIIIOJIHEHUEM TUIaHa
JIEWCTBHM, aJleKBAaTHO OIIGHUBATh COOCTBEHHBIH BKJIAJl B JIEATECIBHOCTh TPYIIIBI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIINX.

K xoHuy oOyueHust B 8 kjacce npeaMeTHbIE pe3yabTaTbl HA 0A30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUIA:

HCIIOJIB30BaTh MOHATHUSA: Macca M pa3Mepbl MOJEKYN, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEIEeCTBa, KpHCTANIMUYecKue U amopdHble Tena,
HACBIIICHHBIA U HEHACBILLEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHAA
JHEPrus, TEIJIOBOM ABUIATElb, dJIEMEHTAPHBIN JJICKTPUUECKHUM 3apsill, JIEKTPUIECKOE
[oJIe, TPOBOJHUKHA U JHUDJIEKTPUKH, MOCTOSHHBIA DJIEKTPUYECKUM TOK, MAarHUTHOE
0JIE;

pa3nuyath sBIE€HUS (TEIJIOBOE pPACUIMPEHHME M C)KaTHe, TeIulonepeaaya, TEIIOBOE
paBHOBECHE, CMAauMBAHHUE, KallWJULIPHBIE SBICHUSA, WCIAPEHUE, KOHACHCAIMs,
IUIABJICHUE, KpUCTaJIIN3aLus (oTBepaeBaHuE), KHIICHUE, Terioneperaya
(TennonpoBOAHOCTh, KOHBEKIMS, W3JyYEHUE), AIEKTpU3aLUs TeJl, B3aUMOJACHCTBUE
3apsJI0B, JEUCTBUS JIJIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJECHCTBHE
Mar"HuToB, ACWCTBHE MAarHUTHOIO IOJII HAa MPOBOAHHMK C TOKOM, DJIEKTPOMAarHWUTHAas
MHAYKIKSA) TO OIHCAaHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AAHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DU3MUECKUX SIBIICHUI B OKPY’)KaIOILIEM MHpE, B
TOM 4ucie (U3MYECKHE SBICHUS B MPHPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBJIEHUS B INPUPOJE, KpPUCTAUIBI B npupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMoc(epe, HIIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE MoJsie 3eMiH, Jpei] MOoJIHCOB, pOJb MAarHUTHOTO MOJS Ul JKU3HU Ha
3emiie, MOJIAPHOE CHUSIHME, NIPU ITOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (MPU3HAKHU) (PU3UUECKUX SIBICHUM;

OTMCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3MUYECKHUE SBJICHUS, UCTIOIB3Ysl (PU3UIECKUE
BEJIMYMHBI (TeMIlepaTtypa, BHYTPEHHSS HHEPIUs, KOJIMYECTBO TEIUIOTHI, yJeJIbHas
TEINIOEMKOCTh ~ BELIECTBA, YJElbHAsA TEIUIOTA IUIABJICHMs, YyJAEJIbHas TEIIOTa
napooOpa3oBaHusi, yJelbHas TEIUIOTa CrOpPaHMs TOIIMBA, KOA((UIMEHT IO0JIE3HOIO
JIEHCTBUS TEIJIOBOM MAIMHBI, OTHOCHUTEJIbHASI BIAXXHOCTb BO31YyXa, JJIEKTPUUECKUMN
3aps], CHJIa TOKA, OJJIEKTPUYECKOE HAIpPsLKEHHWE, CONPOTUBIICHUE ITPOBOJHUKA,



yIEeTBHOE COMPOTUBIICHHE BEIIECTBA, padoTa U MOITHOCTh JIEKTPHUUECKOTO TOKA), TIPU
ONMCAHUU TPABWIBHO TPAKTOBaTh (DU3UYECKHA CMBICT HCIIOJIb3yeMbIX BEJIUYHH,
0003HaYeHUs] U €AUMHUIBI (PU3MUECKUX BEIUYMH, HaXOJIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYyl0 BEIWYHHY C JAPYTMMH BEIUYUHAMHU, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (DM3UUECKUX BEITHYUUH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SIBICHHUA M TPOIECCHI, HCHOIB3Ys
OCHOBHBIC TIOJIOKCHHSI MOJICKYISIPHO-KUHETHYCCKOW TEOpPUH CTPOCHHUS BEIIECTBA,
MNPUHLIUI CYMEPHO3UIMH TMoJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH Oma Jsi yyacTka uenu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUS
SHEPTHUH, MPU ITOM J1aBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alUCHIBaTH €r0
MaTeMaTHUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3MUYECKHE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTYyaIui MIPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIICACTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMUECKHUX IIaroB ¢
omnopoit Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBICHUH, (PU3UIECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

pemaTrh pacuy€THbIC 3a7ayd B 2-3 JCHCTBUSA, WCIOJB3Yysd 3aKOHBI W (OPMYJIBI,
CBsA3BIBAIOIIME (PU3UYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHUS 3aJadu
3aMUChIBaTh KPATKOE YCIIOBHUE, BBISBISTH HEJOCTATOK JAHHBIX JJIS PEHICHUS 3aauu,
BbIOMpATh 3aKOHBI ¥ GOPMYIIBI, HEOOXOAUMBIE AJIs €€ peIIeHUs, IPOBOIUTH PACUETHI U
CpaBHUBAThH MMOTYYCHHOE 3HAUCHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMH JAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXKHO PELIUTh IPH IMOMOIIU (PUINYECKUX
METOZOB,  HCIOJIb3ysd  OINHUCAHME  HUCCJIEAOBAHMS,  BBIICIATH  IPOBEPSEMOE
MIPEATIONOKEHUE, OICHUBATh MPABUIBHOCTh TOPSJKA TPOBEICHHS WCCIIEIOBAHNUS,
JIeTIaTh BBIBOJIBL;

MIPOBOJIMTH ONBITHI 10 HAOJIIOJCHUIO (PU3UICCKUX SIBICHUN WU (U3HYECKUX CBOWCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCUMOCTh [aBJICHHS BO3AyXa OT €ro o0béma,
TEMIIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS M HArPEBaHUS MPHU U3JIYYEHUU OT LIBETa
u3Myyarouiel  (moriomaroniei) TMOBEPXHOCTH, CKOPOCTh HCHApeHHsT BOJBI  OT
TEMIIEPAaTypbl JKUJIKOCTHM U IUIOIIAAU €€ [OBEPXHOCTU, OHIIEKTpPU3aUUs Tea U
B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE TMOCTOSHHBIX MarHUTOB,
BHU3yaJIN3alisl MAarHUTHBIX TOJIEW NTOCTOSIHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O TOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWUTA, CBOWCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (hOPMYJIMPOBATh MPOBEPSiEMbIE MPEIOIIOKEHUS, COOUPATH
YCTAaHOBKY W3 TMPEAJIOKEHHOTO O0OpYyIOBaHMsS, OMHCHIBATH XOJl OMNbBITA U
(bopMyITUPOBATH BHIBOIHI,

BBINIOJIHATH MPSAMbBIE U3MEPEHHSI TEMIEPATYPbl, OTHOCUTEIBHON BIIAKHOCTH BO31yXa,
CWJIBI TOKA, HAMpPSDKCHUS C WCIOJIH30BAHHEM AaHAJOTOBBIX MPUOOPOB U JATYUKOB
¢bu3NYeCKUX BEJIMYMH, CpPaBHUBATh pE3yJIbTaThl H3MEpPEHUN C Y4€TOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh WCCJIEAOBAaHUE 3aBHCHUMOCTH OJHOW (PM3WYCCKON BEIMYHMHBI OT APYrou ¢
HCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTb COMPOTUBIIEHUS MPOBOJHUKA OT
€ro JUTMHBI, IUIOIIAN TIOTIEPEYHOr0 CEYCHUS U YACIBHOTO COMPOTHBIICHUS BEIIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UJIYILETO Yepe3 NPOBOJHUK, OT HAMPSIKEHUs HA TPOBOJHUKE,
UCCIIeIOBaHNE TOCTEIOBATEIbHOTO U MAapalljIeIbHOTO COEIWHEHUH MPOBOIHUKOB):
IJIAHUPOBATh UCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBIIOJHITH U3MEPEHUs, CICIys



NPEeUI0KEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHJIE
TaOIUI ¥ TPaUKOB, AETATh BEIBOABI 110 PE3yJIbTaTaM HUCCIICAOBAHUS,

NPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIUYUH (yIeNbHas TEMI0EMKOCTb
BEIIECTBA, COMPOTHUBIICHHE MPOBOIHUKA, pad0Ta M MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
NPEUI0KEHHON MHCTPYKIUH, U BBIYUCIIATH 3HAYCHUE BEJINYHMHBI,

coOJIfOIaTh TpaBWIa TEXHUKH OE€30MacHOCTH TMpu paboTre ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUNBI JIEHCTBUS HW3YYEHHBIX HPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOH Ha MX OMHMCAaHUS (B TOM YHCJE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUYETUYMK AICKTPHUECKON
SHEPIUH, HIIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTENIbHBIE  3JIEKTPOIPUOOPHI
(mpuMepsl), SIEKTPUYECKHE MPEJOXPAHUTEIH, 3JIEKTPOMArHWUT, 3JIEKTPOJBHUraTElb
IIOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (DM3MYECKUX SIBICHUM U
HEo0Xo1uMble (PU3NYEeCKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCThIE TEXHHYECKHE YCTPOIMCTBA M HM3MEpPUTENbHBIE MPHOOPHI IO
CXeMaM U CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TE€pMOMETp, TEPMOC, IICUXPOMETP,
THTPOMETp, ABHUraTelb BHYTPEHHEIO CrOpaHMsA, 3JEKTPOCKOI, PEOCTaT), COCTAaBIISATh
CXEMBI IEKTPUUYECKUX ILIeNed C MOCIeNI0BATEIbHBIM U MapajlUIe]bHbIM COEINHEHUEM
HJIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAUYEHUS 2JIEMEHTOB AJIEKTPUUYECKUX LIeTIel;
IPUBOJUTH TPUMEPH (HAXOAUTh MHQPOpPMAIMI0 O MpHUMEpax) MPAKTHUECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM s OOecredyeHUs
0e30MacHOCTH NpuU OOpalleHMH C OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTMYECKOTO TIOBEACHUS B
OKpYXKarolleu cpeae;

OCYILECTBIIATh NMOUCK HH(popManuu ¢uzndeckoro conepxkanuss B VHTepHere, Ha
OCHOBE HMEIOIUXCA 3HAHUH W MyTEM CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHHKOB
BBIJICNATE MH(MOPMALUMIO, KOTOpas SBISAETCS NPOTUBOPEUMBOW WIIM MOXKET OBITh
HEJIOCTOBEPHOW;

WCTIOJIB30BaTh TPH BBITIOJTHEHUH YYEOHBIX 33/IaHUi HAyYHO-TIOMYJSIPHYIO JTUTEPATypy
(GU3MYEeCKOro Ccoaep)KaHus, CIpaBOYHbIE MaTepualbl, pecypchbl cetu HTepHer,
BJIAJIETh MPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHUs WHGPOpMAIMU W3
OJHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKUE YCTHBIE COOOLIEHHs, 00001mas
MH(POPMALIMIO U3 HECKOJbKUX HMCTOYHHUKOB (PU3NYECKOIO COAEpKAHUS, B TOM YHUCIE
nyOoJIMYHO  TPEACTaBIATH  PEe3yJAbTaThl MPOEKTHOM MM HCCIEeI0BaTEIbCKON
JeSTETFHOCTH, TPH 3TOM TPAaMOTHO MCIIOJNB30BaTh M3yYEHHBIN MOHATHIHBIA ammapar
Kypca (pU3HKH, CONPOBOXIATh BEICTYIICHHE MTPE3EHTALIUEH;

NPy BBIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHMHA (DU3NYECKHX IPOLIECCOB
pacnpenensaTh 00s3aHHOCTH B TPYMIE B COOTBETCTBMM C IOCTABICHHBIMU 3aJayaMH,
CIIETUTHh 32 BBHIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJaeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJAX B  JEATENBHOCTh  TPYIIBL,  BBICTPAUBAThH
KOMMYHHKAaTHBHOE B3aMMOJEHCTBUE, IPOSBIISIsl TOTOBHOCTH pa3pelaTb KOH(PIUKTHI.



K xoniy oOyuenus B 9 kJjacce npeaMeTHbIE pe3yiabTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUI:

UCIIONb30BAaTh TOHATHUA: CHCTEMa OTcuéTa, MaTepuanbHas TOYKa, TPACKTOpHS,
OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JIBMXKCHHUS, Nedopmanus (yrnpyras, IiIacTHIecKas),
TpeHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U TMeperpy3Ku, LEHTP
TSOKECTH, aOCONIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOro Tela, paBHOBECHE,
MEXaHWYECKHe KOJIeOaHWsT W  BOJIHBI, 3BYK, HH(pPa3ByK H©  YIbTPa3BYK,
AIIEKTPOMATrHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATbHO30PKOCTh, CIEKTPHl HWCIyCKaHWS W TOTJIONIeHHs, anbda, Oera- U ramma-
W3ITy4eHUS, H30TOIIBI, SIICpHAs YHEPTeTHKA,

pa3nuyath SBJICHHS (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHUE, CBOOOTHOE TTa/ICHHE TN, PABHOMEPHOE
IBUKEHHE [0 OKPYKHOCTH, B3aUMOJCIHCTBHE TN, pPEaKTUBHOE JIBUKECHHUE,
KoyiebaTeabHOe JBM)KEHUE (3aTyXalolle W BBIHYXKIEHHBIC KOJeOaHMs), pE30HAaHC,
BOJIHOBOE JBW)KEHHE, OTpaK€HUE 3BYKa, MPSAMOJIMHEHHOE paclpocTpaHEeHUeE,
OTpakKeHHE U MPEIOMIICHHUE CBETA, TIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lioKeHHe
0enoro cBera B CIEKTP M CIOXKEHHE CIIEKTPAJIBHBIX I[BETOB, IHCIIEPCHS CBETa,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHHUE JMHEHYATOrO CIEKTpa H3JIy4eHUs)
M0 OINHKCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, EMOHCTPUPYIOIINX
JaHHOE (PHU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DM3UYECKUX SIBJICHUN B OKpYyKaroieM Mupe (B
TOM 4Hclie (pU3UYECKHe SIBICHUS B MPHUPOJIC: MPHINBEI U OTJIUBEI, JIBYDKCHUE IIAHET
CoHEeYHOM CHCTEMBbI, PpEaKTUBHOE IBUKEHHE JKUBBIX OPTaHU3MOB, BOCTIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHUE, CEHCMHUYECKHE BOJHBI, IYHAMH, 3XO, IIBETa TEI,
ONTHYECKUE  SBJICHUS B  TPHPOJAC, OHOJOTHYECKOE  JICHCTBHUE  BUIAMMOTO,
yIbTpaduOIECTOBOIO M PEHTTEHOBCKOTO H3Iy4eHUH, €CTECTBEHHBIH paJuOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4YH, PAJUOAKTHBHOE W3JIYYCHHUE TPUPOIHBIX MHUHEPAJIOB,
JIEHCTBUE PaJIMOAKTUBHBIX M3IYYCHUN Ha OpraHU3M 4YeJIOBEeKa), IPHU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIIETATH CYIIECTBEHHBIC CBOWCTBA (IIPH3HAKH)
(bu3nYeCKUX SIBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TN U (PU3UUYECKUE SIBICHUS, HCIIONB3Yys (QU3HUECKUE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAs CKOPOCTh TeJia MPH HEPABHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMelieHne, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHS, BEC Telld, UMITYJIbC TeJa, UMITYIbC
CWJIbI, MEXaHWYecKasi paboTa U MOILIHOCTb, MOTEHLUATIbHASI SHEPTUSl TeJa, MOAHITOTO
HaJ TOBEPXHOCTHIO 3€MJIM, TIOTEHIIHAIbHAS SHEPTUs CKATOW MPYKUHBI, KWHETHYECKast
DHEprusi, TOJHAs MEXaHW4YeCKash JHEPrusi, MEepuoJ M YacToTa KojeOaHui, JJIMHA
BOJIHBI, TPOMKOCTb 3ByKa W BBICOTA TOHA, CKOPOCTb CBETa, IOKA3aTelb MPEeOMIICHUS
Cpenbl), MPU ONMUCAHUM TPABUIBLHO TPAKTOBaTh (DU3MUECKHI CMBICT HCIOIB3YEMBIX
BEJIMYMH, O0O3HAYEHUS W EIUHUIBI (PU3UYCCKUX BEIHYUH, HAXOIUTh (HOpPMYIIHI,
CBA3BIBAIOIIME JIAHHYIO (U3MYECKYIO0 BEIWYHHY C JIPYrUMH BEITUYUHAMHU, CTPOUTH
rpaduKu N3y4eHHBIX 3aBUCUMOCTEH (DU3MUECKHIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOIbB3Ys 3aKOH
COXpaHCHHs YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHS, MPUHIUI CYMEPHO3UINHA CHII,
MIPUHIIAIT OTHOCUTENbHOCTH [ anmiies, 3akoHbl HpI0TOHA, 3aKOH COXpaHSHUS UMITYIIbCA,
3aKOHBI OTPAKEHUS W TPEOMIICHUS CBETa, 3aKOHBl COXPAHEHUS 3apsAOBOTO U



MaccoBOTrO 4YHCeNl MpU SJACPHBIX peaklusX, HIOpU OSTOM JIaBaTh CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBACHATh (hU3MUYECKHE MpOLECcChl W CBOWMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTyalluld  TPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO-
CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTMYECKHX I1aroB ¢ OMOPOH Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UUECKUX SBICHHM, (U3NYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEN;

pemaTh pacuéTHbIE 3a/1a4M (OMUPAIOLIMECcs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), UCTIONb3Ys
3aKOHBI M (POpMynBI, CBsI3bIBaONINE (DU3WYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBUS 3a/layd 3alMChiBaTh KpPaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WU
M30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (POPMYINbI, HEOOXOAMMBIEC IS PEIeHHS,
NPOBOIUTh pPAacdy€éThl M OICHWBATh PEATUCTUYHOCTh TIOJTYYEHHOTO 3HAYCHUS
(bu3n4eCcKoil BETUUNHBI;

pacro3HaBaTh TPOOJIEMBI, KOTOPBIE MOXXHO pEIIMTh TPH TOMOIIM (DU3HUYECKUX
METOIOB,  MCIIONB3ys  ONHCAHWE  HCCIEJAOBAaHUS,  BBUIEIATH  IPOBEpSEMOE
NPEIOI0KEHNE, OICHUBATh IPABWIBHOCTh TOPSIKAa MPOBEACHUS HCCIECIOBAHUS,
JIeJ1aTh BBIBOJIbl, HHTEPIIPETUPOBAThH PE3YJIbTAThI HAOIIOJCHUN U OIIBITOB;

IPOBOJUTH OMBITH IO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
TeJs (U3y4eHue BTOpOro 3akoHa HbplOTOHa, 3aKOHA COXpaHEHUs SHEPIHH, 3aBUCHUMOCTb
nepuoJia KojebaHuil NpyKMHHOTO MasgsTHUKA OT MacChl Ipy3a U KECTKOCTH NMPYKHUHBI U
HE3aBUCHUMOCTH OT aMIUTUTYABI MAJIbIX KOJIEOAHHH, MPSIMOIMHEHHOE PacIipoCTpaHEHNE
CBETa, pa3jio)KeHUEe OeNoro cBeTa B CHEKTpP, M3yYCHHE CBOWCTB H300pakeHHs B
IUIOCKOM 3€pKajleé ¥ CBOHCTB H300paKeHHs MpeaMeTa B COOHMparomiel JMH3e,
HAOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3JIYYEHHUS): CaMOCTOSTEIBHO
co0upaTh YCTAHOBKY M3 U30BITOYHOIO HAO0Opa 000PYAOBaHUS, ONUCHIBATE XOJ1 ONBITA U
ero pe3yiabTaThl, OPMYITHPOBATH BHIBOBI;

HIPOBOJUTHh IPU HEOOXOAMMOCTH CEpPHUI0 HPSAMBIX HM3MEPEHMH, ONpenessis cpeaHee
3HaYeHUE H3MepIeMON BeIMUYUHBI ((POKYCHOE pACCTOSIHME COOMparollel JMH3bI),
000CHOBBIBATH BEIOOP crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOOopa);

NPOBOJUTH HCCIIEAOBAaHUE 3aBHCUMOCTEH (DU3MYECKUX BEJIMYHMH C HCHOJIb30BAHHEM
OpAMBIX M3MEpPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHU IIPU PaBHOYCKOPECHHOM
JBIDKEHUM 0€3 HadaJbHOM CKOpOCTH, Iepuoja KojeOaHMi MaTeMaTHYeCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJla OTPAXCHHUS CBETa OT yrja MaJeHUs U
yIiia MpesIoMJIEHHs OT yIJla MajeHus1): IUIAHUPOBaTh MCCIIEI0BaHUE, CAMOCTOSATEIBHO
co0upaTh yCTaHOBKY, (HUKCHpPOBATh pE3yAbTaThl IOJIYYEHHOW 3aBHCHMOCTHU
¢u3nYeCcKUX BEJIMYUH B BHUJE TAaOIUI] U rpadUKOB, IeNaTh BHIBOABI IO pPe3yiIbTaTaM
UCCIIE/I0BaHMS;

MPOBOJUTh KOCBEHHBIE H3MEpEHUS (QHU3MUECKUX BEIUYMH (CpemHss CKOPOCTh W
YCKOpEHHE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJCHHUS,
KECTKOCTh TPYKUHBI, KO3()PUIMEHT TpEeHHsI CKONBKEHHUS, MeXaHWdeckas pabora u
MOIIHOCTb, 4YacTOTa M MEpHOj KoleOaHMH MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYEeCKass CHiIa COOHMparoumed JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATH
U3MEpPEHus, cienys NPEeAOoKEHHON MHCTPYKLMHU, BBIYMCIATh 3HAYEHUE BEJIMYUHBI U
AQHAJIM3UPOBATh IOJIyUYEHHBIE pE3yNbTaThl C YU€TOM 3aJaHHOM IOTPEIIHOCTH
WU3MEPECHUI;



coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKM H3YYEHHBIX (U3NYECKHX MOJIENel: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCHYHBIH WCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IUTAHETapHasi MOZEINb aTOMa, HyKJIOHHAsI MOJEJIb aTOMHOTI'O SApa;

XapaKTepu30BaTh MPUHLUIBl JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUUECKHX
YCTPOMCTB C OMOPON HA UX OMHMCAHUS (B TOM YHCIIE: CIUIOMETP, TaTYUKU MOJIOKEHHUS,
PacCTOSIHUA U YCKOPEHHS, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmapaT, ONTHIESCKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHHUA O
CBOMCTBaX (PM3NYECKHX SIBICHUH U HEOOXOIUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
MCIIOJIb30BATh CXEMBbl U CXEMATHYHBIE PUCYHKH M3yYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENBHBIX NMPHOOPOB U TEXHOJIOIMYECKUX MPOLIECCOB IMPH PELICHHH y4eOHO-
MIPAKTHYECKHUX 3a/1ay, ONTUYECKUE CXEMbl JUIsl TOCTPOEHUS M300pakKeHUH B IIOCKOM
3epKajie U coOuparoleil JT1Hs3e;

IPUBOJUTH TNPUMEPH (HAXOAUTh MHPOPMAIMI0 O MpHUMEpax) MPAKTHUECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM M OOecredyeHus
0e30MacHOCTH NpU OOpalieHMH C OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMsI 3/I0pOBbsl M COOJIOAEHUS HOPM SKOJIOTHUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

OCYIIECTBIISATh TMOUCK HHpopManuu (Qusndeckoro coaepxxkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYIHPYsl TOMCKOBBIM 3allpoc, HAXOIUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TIOJy4€HHONM WH(POPMAIIMM HA OCHOBE HMEIONIUXCS 3HAHUU W
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

MCII0JIb30BaTh IIPU BBIIIOJHEHUM Y4YE€OHBIX 3a/laHuil HayYHO-IIOMYJISIPHYIO JINTEPATYPY
(GU3NYECKOro Cconlep)KaHus, CIpPaBOYHbIE MaTepHuaibl, pecypcbl cetu MHTepHer,
BJIAJIeTh MpHUEMaMU KOHCHEKTHPOBAHMS TEKCTa, NMpeoOpazoBaHHUs HHGOpMALMU M3
OJIHOM 3HAKOBOHM CUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(pOpPMAaLUU
U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpk aHUs, IYOJUYHO MPEACTaBISTH
pe3yabTaThl MPOCKTHONW MIIM HCCIIEN0BATENBCKON NEATEIbHOCTH, IIPA 3TOM I'PAMOTHO
UCTOJIb30BaTh HM3yYCHHBIH MOHATUHHBIN ammapar u3ydyaemMoro pasjena (U3NKd u
COMPOBOXKAAaTh BBICTYIUIEHHWE Ipe3eHTaluued ¢ y4éToM OCOOEHHOCTEM ayauTOpuu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoauyecTBo yacoB JIeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM
Koutpoabubie | IIpakTnueckue (undpossie)
n/n MPOrpamMMbl Bcero
padoThI paboThI o0pa3oBaTe/bHbIE
pecypchbl
Paznea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAIOLIEro MUPa
bubmuorexa [IOK
1.1 ) - 2
vISHRa - HayKa O npupoe https://m.edso0.ru/7f416194
bu6nmoreka [IOK
1.2 o 2 1
HSHHCCICHE BEITIHRL https://m.edso00.ru/7f416194
. bubmuotexa [IOK
1.3 EcTecTBEeHHOHAyUYHBIN METO/I TO3HAHUS 2 2 httos://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3znen 2. IlepBoHayasibHbIE CBEIeHUS O CTPOEHUM BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoenne peliecTsa https://m.edso0.ru/7f416194
59 JIBU>XeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubmuotexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBIC COCTOTHIA BEMeCTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBu:kenne u B3auMojieiicTBHE TeJl
bu6nmoreka [IOK
3.1 M 3
CXATITICCKOC ABIDKCHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 1 2 bubmorexa [IOK

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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bu6nmmoreka [IOK

3.3 Cra. Bugst onn 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH U Ta30B
41 [aBnenue. Ilepenaya nasineHus TBEpAbIMU 3 bubnmoreka [IOK
' TeJIaMU, JXKHJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bubnuorexa [IOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.3 ATmochepHOe aBrenne 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha TOTPYXKEHHOE 7 3 bubmuorexa [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznen 5. Padora u MOIIHOCTH. JHEPrust
bu6mmoreka [IOK
>1 PaGora u momsocTs, 3 . https://m.edso0.ru/7f416194
bubmuorexa [IOK
52 Hpocthie MexaHH3MBI ° 2 https://m.edso0.ru/7f416194
bu6nmmorexa [IOK
>3 | Mexanmieckas oHepri 4 L https://m.eds00.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 15
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8 KVIACC

KoanuyecrBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM
Ne ni/mt Kontpoabnble | IpakTuueckue (undposbie)
NMPOrpaMMbl Bcero
padoThI paGoTnI o0pa3oBaTe/IbHbIE
pecypcsbl
Paznen 1. TensioBble siBa1eHUs
. bu6mmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLIeCTBA ! https://m.edsoo.ru/7f4181ce
bub6mmoreka [IOK
12 Tennosbre mporecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3nea 2. DiekTpu4eckue M MATHUTHbIE SIBJICHHSA
51 DNIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 5 1 bubmuotexa [JOK
' Y UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 I1 2 1 7
OCTOTHILIN SCKTPHACCIHI TOK 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
23 MartiribIe SBeHs 6 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 DIEKTPOMATHUTHAS HEIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KoanuyecrBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM
Ne n/m Konrpoabubie | IlpakTHueckue (unposbie)
NMPOrpaMMbl Bcero
padoThI paGoTnI o0pa3oBaTe/IbHbIE
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUS
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 11 1 5 bubmuorexa [JOK
' OIHCAHUS https://m.edso00.ru/7f41a4a6
but6mmoreka [JOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1. 1
3 3AKOHEI COXpAHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 41
Pa3zgen 2. Mexann4yeckue KoJ1e0aHnus U BOJTHBI
but6mmoreka [IOK
2.1 M 0 7 3
CRAHIHACCICHE KOOI https://m.edsoo.ru/7f41adab
bu6moreka [IOK
2.2 M .3 8 1 3
CRAHHHACCKHE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE TI0J1€ ¥ JJIeKTPOMATHUTHBIE BOJHBI
31 DIEKTPOMArHuTHOE MOJIE U 6 2 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3nen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHbI paclpoCTPaHEHMsI CBETA 6 2 bubmorexa LIOK

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



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

but6mmoreka [IOK
4.2 JIuH3BI ¥ ONITUYECKHUE TIPUOOPHI 6 3 htts://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.3 PasnoxxeHue 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHUA
bubmuoreka [JOK
51 Hcnyckanue u MoryiomneHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka LIOK
52 (CTpocHHE aTOMHOTO 51pa 0 2 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 Flnepivie peakitin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTopuTebHO-00001aI0IIHIT MOAY 1B
6.1 [ToBTOpenue u 00001IeHNE COAePIKAHUST 8 2 bu6nmoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 29



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

7 KJIACC
No Tema ypoka Konnuec DJIeKTpoHHbBIe nH(ppoBbIE Hara
n/n TBO o0pa3oBaTe/bHbIE PeCypChl NpoBe1eHUs
4acoB
1. ®dwusuka — Hayka o npupoje. Hekotopeie pusudeckue 1
TEPMUHBI. SIBIE€HUS IPUPOJIBI
2. duznyeckue SBJICHUS: MEXaHUYECKHE, TEIIOBBIE, 1
AIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIEC, 3BYKOBBIE SIBJICHUS
3. @usnueckue BEIUYUHBI U UX u3mepenue. [lorpemnocts 1
u3Mmepenus. Gusnueckne mpruOOPsI
4, Ypok-uccienoanue "M3mepenue temnepaTypsl pu
MTOMOIIIX KUJAKOCTHOTO TEPMOMETPA U JaTIHKA 1
temmeparypsl”. JlaboparopHas pabora «OnpeneneHue
[IEHBI JICJICHUS U3MEPUTEILHOTO PUOOpay.
5. Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKH U3Yy4aloT
npupoay. EcrecTBeHHOHAY4YHBII METOJ TO3HAHUA.
Onucanne PU3NUECKUX SIBJICHUM C IOMOIIBIO MOJICIIEH. 1 bubmorexa HOK
https://m.edsoo.ru/ff09f72a
JlaGopaTopHnas pabora «/3mepeHue pazmMepoB MajbIX
TE».
6. Ypoxk-uccinenoanue "[IpoBepka runoressl: 1aIbHOCTh
noJI€Ta MapuKa, MyImeHHOT0 TOPU30HTAIILHO, TEM OO0JIbIIIe, 1
yeM OOoJIbIIe BhICOTa MmycKa'
7. Crpoenue Bemectsa. OnbIThl, JOKa3bIBAIOLINE JUCKPETHOE 1 bubnuoreka [IOK
CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8. JIBm>keHre 4acTHIl BenlecTBa. bpoyHOBCKOE JIBIKEHHE. 1 bubnmnoreka [IOK

Jduddysus. BzaumoseiicTBrue 4acTHIl BEIIECTBA.

https://m.edsoo.ru/ff0a013e
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VYpoxk-uccnenoBanue «OnbITHI 110 HAOTIOACHHUIO TETJIOBOTO
pacIIipeHus ra30B»

10. ArperaTHble cocTosiHUS BellecTBa. CBoliCTBa ra3os,
JKUJKOCTEN U TBEPABIX TEl.
11. B3anmocBs3p MEXly CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSTHUSIX U UX aTOMHOMOJICKYJISIPHBIM bubmorexa OK
N https://m.edsoo.ru/ff0a0378
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
12. Mexanuyeckoe ABuxeHue. PaBHoMepHOe U bubnuorexa [JOK
HEPaBHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05c6
13. CkopocTtb. Enununipl ckopoctu bubmmorexa LIOK
https://m.edsoo.ru/ff0a079c
14. Pacuer nyTtu ¥ BpeMEHH JIBHXKEHHS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15. WNuepnus. 3akoH nHepunu. B3anmoaencTere Ten Kak
MPUYMHA U3MEHEHHSI CKOPOCTH JABMKEHUS Ten. Macca - but6nuoreka [IOK
Mepa uHepTHOCTH. JlaboparopHast padota "V3mepenne https://m.edsoo.ru/ff0a0c10
MAacchl TeJla Ha pblYaKHBIX Becax'.
16. ITnorHOCTH BentecTBa. Pacuer Macchl 1 00beEMa TeIa IO bubmuorexa [JOK
€ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Pemenue 3agaa mo treme "[lmoTHOCTH BemecTna" bubmorexa LIOK
https://m.edsoo.ru/ff0a123c
18. JlaGopaTopHnas pabora «3mepenune o0bEma Tenar.
JlabopaTtopHnast pabota «OnpeneneHue mIoOTHOCTH
TBEPJIOTO TETA»
19. KonTponbhas pabora no Teme "MexaHndeckoe JTBUKEHHE.
[InoTHOCTH BemecTBa"
20. Cuia KaK XapaKTepHCTHKa B3aumoaecTeus Tei. Cuna

ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
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21.

JlaGopaTopHas pabora «/3yueHue 3aBUCUMOCTH
pacTsbkeHus (1eopmaliiu) Npy>KMHbBI OT TPUII0KEHHOM

CHITBD)
22. SBnenue tarorenus. Cumia TsHKECTH
23. CBs13p MEXy CUIION TSKECTH U Maccol Tena. Bec Tena. bubmmorexa LIOK
Pemenue 3amay mo teme "Cuiia Tsoxkect'" https://m.edsoo.ru/ff0al778
24, Cuna TsKecTu Ha APYrux IuiaHetax. Guznueckue bu6nuoreka [IOK
XapaKTEPUCTUKHU IIJIAHET https://m.edsoo.ru/ff0al1502
25. Nsmepenue cun. JJlunamomerp bubmmorexa [IOK
https://m.edsoo.ru/ff0al8cc
26. Bec tena. HeBecomocTh bubnuorexa LIOK
https://m.edsoo.ru/ff0al778
217. CrnoxxeHue IByX CHJI, HAlPaBJIEHHBIX 110 OJJTHOM MPSIMOM. bubmuotexa [IOK
PaBHopelicTBYyIOIIAs CUIT https://m.edsoo.ru/ff0ala70
28. Pemenue 3amau mo reme "PaBHOnelicTByrOMmast cu'”
29. Cuna tpeHus u €€ Buapl. TpeHue B Ipupoae U TEXHUKE bubmmorera LOK
https://m.edsoo.ru/ff0alb9c
30. JlaGopaTtopHnast pabota «M3ydeHue 3aBUCUMOCTH CHIIBI
TPEHUSI CKOJILKEHUS OT CUJIBbI JaBJICHUS U XapakTepa buommorera LOK
. https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIINXCS TTOBEPXHOCTEM»
31. Pemenwne 3anay mo Temam: «Bec Tenay, «I'padudeckoe bu6nuoreka [IOK
nzo0paxxenue cuimy, «Cuibly, «PaBHOACHCTBYIOMIAS CUID) https://m.edsoo.ru/ff0alde0
32. KonTtponbHas paboTa mo teMam: «Cuibl. Bec Tena.
I'paduueckoe uzobpaxxkenue cun'"
33. Jasnenne. CriocoObl yMEHBIICHUS ¥ YBETUICHHUS bu6nuoreka [IOK
JIaBJICHUS https://m.edsoo.ru/ff0a20a6
34. JlaBnenue ra3za. 3aBUCHMOCTb JIaBJICHUS Ta3a OT 00bEMa, bubnmoreka [IOK

TEMIIEPaTyphl

https://m.edsoo.ru/ff0a2376
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35. Ilepenava naBneHus TBEPABIMHU TEIIAMH, KUIAKOCTIMHU U bubnmoreka [IOK
razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36. JlaBneHue B )KUIKOCTHU U T'a3e, BBI3BAHHOE JCHCTBUEM bubmuorexa [IOK
CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37. Pemrenue 3agau mo reme «JlaBiieHUE B )KUJIKOCTH U Ta3e. bubmuorexa [IOK
3axoH [lackamns» https://m.edsoo.ru/ff0a2826
38. CooBmaromyecs cocys! bubnmoreka [JOK
https://m.edsoo.ru/ff0a2970
39. I'mapaBnuueckuit mpecc bubmorexa IOK
https://m.edsoo.ru/ff0a3136
40. ManomeTtpsl. [lopiHeBO KUAKOCTHBIN HACOC
41. Atmocdepa 3emin. [IpudnHbl CylecTBOBaHUS BO3TyITHOM
000104k 3eMiH. 3aBUCUMOCTb aTMOC(EpHOTO TaBICHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a2b5a
OT BBICOTHI HaJl YPOBHEM MOPS
42. Bec Bo3ayxa. ATMocdepHoe 1aBiieHHe bubmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
43. Nzmepenne atmocheproro aasinenus. OneiT Toppudeniu bubmmorexa [JOK
https://m.edsoo.ru/ff0a2da8
44, 3aBUCUMOCTH aTMOC(HEPHOTO JIaBJICHUS OT BHICOTHI HaJI bubnmoreka [IOK
YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45.. bapomerp-anepous. ATMochepHOe JTaBlIeHUE Ha bubnuoreka [IOK
Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46. Pemenue 3amau mo reme " AtmocdepHoe naBieHue"
47. JleicTBHE KUIKOCTH U Ta3a HA MOTPY)KEHHOE B HUX TEJIO. bu6nmnoreka [IOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
48. JlaGopaTopHas padora «OnpeeneHne BbITAIKHBAIOIIEH bubnuoreka [IOK
CHJIBI, ICHCTBYIOIIICH Ha TEJI0, MOTPY>KEHHOE B KUJIKOCTh)» https://m.edsoo.ru/ff0a33fc
49, JlabopaTtopnast pabota o teme «Mccnenoranue bubmuotexa [JOK



https://m.edsoo.ru/ff0a25b0
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3aBUCHUMOCTH BECa T€jIa B BOAC OT 00BEMa HOFPY)KCHHOﬁ B
KUIKOCTBh 4aCTH TCJ1a»

https://m.edsoo.ru/ff0a3514

50. iaBanme e bubmuorexa [IOK
https://m.edsoo.ru/ff0a3a96
51. Jlaboparopnas pabota "KoHCcTpyrpoBaHHE apeoMeTpa Hin
KOHCTPYHPOBAHUE JIOJKHU U ONpe/eieHne e€
rpy3onoabémMHocTH"
52. Pewmenue 3agau no remam: «llnaBanue cynos.
BoznyxomnnaBanuey, «/laBieHne TBepIbIX T€J, )KUIKOCTEN bubmmorera LOK
https://m.edsoo.ru/ff0a3654
Y Ta30B»
53. KonTponbHas pabota no teme «JlaBneHue TBepbIX Tedl,
KUIKOCTEH U ra3oBy/Bceepoccuiickas nmpoBepouHasi padboTa
MIPU NPOBEJICHUHU C UCTIOIB30BAHUEM KOMIIBIOTEPA
54. Mexanundeckas padora. Equnuiiel pabotsl. Pemenue 3amau bubmmorexa [OK
https://m.edsoo.ru/ff0a3f82
55. MommnocTs. Eqmanne MontHoCTH. Pemmenne 3agau bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
56. VYpok-uccnenosanue "PacyéT MOIIHOCTH, pa3BUBAEMOM
MpHY MOABEME 10 JIeCTHUIIE"
o7. IIpocteie Mmexanu3Msbl. Peruar. PaBHOBecHe cuil Ha peryare
58. Prruaru B TexHuke, ObITY U pupoze. Jlaboparopuas bubmuotexa [JOK
pabota «VccienoBanue ycioBUi paBHOBECHSI pblyara https://m.edsoo.ru/ff0a478e
>9. Pemenue 3anay no Teme «Y cIOBHsI pAaBHOBECHUS PbIYara bubmmorexa [IOK
https://m.edsoo.ru/ff0a48a6
60. KoaddurmenT mone3noro neicTBus Mexanu3Ma. Pernienue
3a1a4
61. JlaGopatopHnas pabora «M3mepenue KI1/] nHakinonHoi

IIJIOCKOCTH»



https://m.edsoo.ru/ff0a3514
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62. bu6nuoreka [IOK
Pemrenue 3agau mo reme "Pabora, momuocts, KITJ[" 1 https://m.e dSO(I)_.[rU Ff0adcA8
63. Mexanndeckas sHeprus. Kunerndeckas u noreHuuaabHas 1 bu6nuoreka [IOK
SHEprus https://m.edsoo.ru/ff0a4252
64. 3aKOH COXpaHEHUS] MEXaHUYECKOU YHEPTUH 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
65. VYpok-3KcriepuMeHT 1o TeMe "DKCIepUMEHTAIbHOE
ONPEAEICHNE U3MEHEHUSI KHHETUYECKON U TOTEHIUAIIBHOU 1
SHEPrUM NPU CKATHIBAHUU TEJIA 110 HAKIIOHHON IUIOCKOCTH"
66. KonTtponbHas pabota mo Teme «PaboTa u MOIIHOCTS. 1
DHeprus»
67. PesepBHslii ypok. Paborta ¢ Tekctamu 1mo teme 1 bu6nuorexa [IOK
"MexaHn4ecKoe IBIKeHue" https://m.edsoo.ru/ff0a4eeb
68. PesepBHblit ypok. Pabota ¢ Tekctamu o teme "JlaBinenue 1 bub6mmorexa LIOK
TBEPABIX TEN, )KUAKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KVIACC

Ne Tema ypoka Konnue DJIeKTpOoHHbIe nH(ppoBbIE Hara
n/n CTBO o0pa3oBaTe/bHbIE PeCypChl NpoBeAeHUS
4acoB
1. OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKON 1 bubnuotexa [JOK
TEOPHUH U UX ONBITHBIE MOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2. Macca u pa3mep aTOMOB U MOJIEKYIT 1
3. Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3zHOro 1 bubnuorexa LIOK
COCTOSIHMI BEIIECTBA https://m.edsoo.ru/ff0a540e
4. OObscHEeHNE CBOMCTB TBEPAOIO, HKUJIKOTO U 1
ra3o00pa3HOro COCTOSIHUI BellecTBa HA OCHOBE
IIOJIOXKEHUHN MOJIEKYIIIPHO-KUHETUYECKON TEOPUH
5. Kpucrannuueckue u amopdHble Tena 1 bubnuorexa [LIOK
https://m.edsoo.ru/ff0a5800
6. CmauuBanue 1 KanwuisipHOCTh. [loBepxHOCTHOE 1 bubmmorexa [LIOK
HATSOKCHUE https://m.edsoo.ru/ff0a5530
7. TemnoBoe pacHMpeHue U cxaTue 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0a5a26
8. Temmnepatypa. CBsi3b TEeMIEpaTyphl CO CKOPOCTHIO 1
TETUIOBOTO JIBMKEHHS YaCTHUI]
9. Buytpennss sHeprus. CriocoObl n3MeHEHHs 1 bubnuorexa LIOK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/ff0a5c60
10. Bunb! Teruionepenaun 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0a6412
11. VYpoxk-konpepenuus "[IpakTniyeckoe HCIOIb30BaHUE 1 bubmuorexa LIOK
TETUIOBBIX CBOWCTB BEIIECTB M MATEPUAIIOB B IIEJISIX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "
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12. KonnuectBo TeIuioThl. Y AenbHasg TEINIOEMKOCTE but6mmoreka [IOK
https://m.edsoo.ru/ff0a6976
13. VYpaBHeHue TemmoBoro 6ananca. TermooOMeH u bubmuorexa LIOK
TEIJIOBOE PaBHOBECUE https://m.edsoo.ru/ff0a7088
14, Jlaboparopnas pabota "HccnenoBaHue sBIeHuUs bu6mmoreka [IOK
TEerI000MeHa TIPU CMEIINBAHUHN XOJIOHOM U Topstueit https://m.edsoo.ru/ff0a6a98
BOABI"
15. PacueT konnuecTBa TEIJIOTHI, HEOOXOJIUMOTO JIJIS
HArpeBaHus TeJa U BBIIEISIEMOr0 UM MIPH OXJIaKIECHUN
16. Jlabopartopnas pabota "OnpeneseHue yaeIbHON bubmuorexa [JOK
TEIUIOEMKOCTH BemlecTna" https://m.edsoo.ru/ff0a6bb0
17. OHeprus ToIIMBa. Y 1eJabHasl TEII0Ta CrOpaHus bubnuorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18. [TnaBieHUEe ¥ OTBEPACBAHNUE KPUCTALTMUECKUX TEIl. bu6mmoreka [IOK
VY nenvsHas TEmoTa IIaBICHUS https://m.edsoo.ru/ff0a71d2
19. JlabopaTopnas pabora "OnpeneneHue yaensHON bubmmorexa [LIOK
TEIUIOTHI IIJ1aBJIeHU abaa" https://m.edsoo.ru/ffO0a72fe
20. [TapooGpa3oBanue u kKoHaeHcanus. Mcmapenue bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c
21. Kunenue. Y nenpHas temnnora napooOpa3oBaHus u bu6muoreka [IOK
KOHJIEHCAIMH. 3aBUCHMOCTb TEMIIEPaTyphl KUIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO AaBICHUS
22. Brnaxxnocts Bo3ayxa. JlabopaTopHas pabora bubnuorexa [JOK
"Onpe/eneHre OTHOCUTEIBHOM BIaXXHOCTH BO31yXa" https://m.edsoo.ru/ff0a7628
23. Pemenue 3agau Ha onpeeneHUe BIaXKHOCTH BO3AyXa
24, [Tpuniune! paboTs! TEIUIOBBIX IBUTaTenel. [lapoBas

Typ6I/IHa. I[BI/IFaTCJ'IL BHYTPCHHCTO CIrOpaHud
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25.

KIIJI TermoBoro aurareis. TeIIoBble ABUTATEIN 1
3alIuTa OKpYKaroIlel cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26. 3aKOH COXpaHEHHUs U MPEBPAIICHUS SHEPTHH B
TEIUIOBBIX MPOIEcCcax
27. [TonroroBka K KOHTPOJIBHOU paboTe MO TeMe bu6mmoreka [IOK
"Tennosele siBneHus. Vi3MeHeHHe arperaTHbIX https://m.edsoo.ru/ff0a83f2
cOCTOsIHUI BelecTBa"
28. Konrponsnas pabora no teme "TeruioBbie siBIEHUS. bubnuorexa LIOK
M3MeHeHne arperaTHbIX COCTOSIHUM BeecTsa' https://m.edsoo.ru/ff0a86ae
29. Dnextpu3aiys Tell. J[Ba poja 3JeKTPHUSCKUX 3apsiIoB
30. Ypoxk-uccnenoBanue "DaeKTpU3AUS T HHIYKITUCH 1
IIPU COIPUKOCHOBEHUH"
31. B3anmoneiicTBre 3apsokeHHBIX Tell. 3akoH Kynmona bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4
32. DnexTpudeckoe mosyie. HanpsmkeHHOCTD AIIEKTPUYECKOTO bubmmorexa [LIOK
noJ1st. [IpHHIUT CyNepHo3UINH dIICKTPUUECKUX TTOJICH https://m.edsoo.ru/ff0a8a0a
33. Hocutenu snexTpudeckux 3apsaoB. DiIeMeHTapHbII
3apsa. CTpoeHne atoma
34. [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS bu6muoreka [IOK
JJIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35. Pemenue 3an1au Ha NpUMEHEHUE CBOMCTB bubnuorexa LIOK
AIEKTPUIECCKUX 3apSI0B https://m.edsoo.ru/ff0a90cc
36. DJIEKTPUYECKUH TOK, YCIOBUS €0 CYIIECTBOBAHUS. bubmuorexa [JOK
McTOYHMKY DIIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37. JleCTBHSI 2TIEKTPUUECKOTO TOKA bu6nuorexa [IOK
https://m.edsoo.ru/ff0a96b2
38. Ypoxk-uccienoBanue "JleficTBHE IIEKTPUICCKOTO OIS

Ha MTPOBOJIHUKHU U TUDJIEKTPUKH"
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39. DIJIEKTPUYECKUHN TOK B METajUIaX, )KUJIKOCTAX U ra3ax but6mmoreka [IOK
https://m.edsoo.ru/ff0a9838
40. DJeKTpuyuecKas Ienb U €€ COCTaBHbIE YacTh
41. Cuuna Toka. JJaboparopHas pabota "M3mepenue u bubnuorexa LIOK
peryiaupoBaHue CUIIbl ToKa" https://m.edsoo.ru/ff0a8bd6
42. DnekTpuueckoe HanpskeHue. BonbTmerp. bu6nmoreka [IOK
JlabopaTopHast pabora "M3mepeHue U peryJIupoBaHue https://m.edsoo.ru/ff0a%14
HanpspkeHus"
43. ConpoTHBiieHHE TPOBOJIHUKA. Y ACIIBHOE bu6nuorexa [IOK
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44, Jlaboparopnas padota "3aBHCUMOCTb 3JIEKTPUUECKOTO bu6mmoreka [IOK
COITPOTHBIICHUSI POBOIHUKA OT €T0 JIIMHBI, TUIOMIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeUeHUs1 U MaTepuana"
45. 3aBHCUMOCTb CHJIBI TOKA OT HanpsbkeHus. 3akoH Oma bubnuorexa [JOK
JUJISL y4acTKa HEenn https://m.edsoo.ru/ff0aad44a
46. Jlaboparopnas padota "HccienoBaHue 3aBUCHMOCTH bu6nmoreka [IOK
CHUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOD, OT https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS HA
pesucrope”
47. [TocnenoBarenbHOE U MapaIEILHOE COSAMHEHUS
MIPOBOTHUKOB
48. JlaGopartopHnast pabota "IIpoBepka mpaBuiia CIOKEHHUS bubmuorexa [JOK
HanpsHKEHUH MPH MTOCTEI0BATEIbHOM COSIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
49, Jlabopatopnas pabora "[IpoBepka npaBuia i CHIIBI bubnuorexa LIOK
TOKA MPH MapaIeIbHOM COCIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50. Pemenue 3amau Ha mpumenenue 3akoHa Oma st but6mmoreka [IOK

Pa3INIHOTO COCAUHCHU A IMTPOBOAHNUKOB

https://m.edsoo.ru/ff0aaf8a
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51. PaboTa 1 MOIIIHOCTH JIEKTPHUECKOTO TOKA. 3aKOH but6mmoreka [IOK
Jxoynsa-Jlenma https://m.edsoo.ru/ff0ab124

52. JlabopaTopnas padora "Onpenenerue padOThI U bubmuorexa LIOK
MOIIHOCTH 3JIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0

53. DneKTpuYecKue e U MOTPEeOUTENH dIEKTPHUIECKON bu6mmoreka [IOK
sHepruu B ObITy. KopoTkoe 3amblkaHue https://m.edsoo.ru/ff0ab660

o4, [TonroroBka K KOHTPOIBHOU PabOTE MO TeMe bu6nmoreka [IOK
"DJIeKTPUUECKUE 3apsiibl. 3apsHKSHHBIC TENa  UX https://m.edsoo.ru/ff0abd2c
B3auMOJeNCTBUSA. [[0CTOAHHBIN 27EKTPUUECKUN TOK"

55. KontponbHast paboTa o teme "IJIEKTPUIECKUEC 3apsibl. bubnuorexa [JOK
3apsKeHHBIE Tella ¥ X B3auMoieHCTBHs. [10CTOSHHBII https://m.edsoo.ru/ffOabea8
anekTpuueckuil Tok"/Beepoccuiickas npoBepodHas
paboTa npu IPOBEJCHUH C UCTIOIB30BAHUEM
KOMIIBIOTEpA

56. IlocTostHHBIE MarHUTHI, UX B3aUMOJCUCTBHE

o7, VYpok-uccnenosanue "M3yuenue nosei NOCTOSTHHBIX bubmuorexa LIOK
MarsuToB" https://m.edsoo.ru/ff0ac3d0

58. MaruuTHOe noJjie. MarHuTHOE 110JIe 3eMIIH B €TO but6mmoreka [IOK
3HAYCHHE JJIS1 KU3HU Ha 3emIie https://m.edsoo.ru/ffOacOba

59. OmnbIT OpcTena. MarHuTHOE 10JIE 3JIEKTPUUECKOT0 TOKA bubnuorexa LIOK
MarauTHO€ I10JI€ KaTyIlIKH C TOKOM https://m.edsoo.ru/ff0acld2

60. [IpumeHeHre 3IeKTPOMArHuTOB B TEXHUKE. bubmuotexa [JOK
JIaGoparopnas pabora "V3ydenue neiicTBHs https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha MPOBOJIHHUK C TOKOM"

61. DIeKTpoABUTaTENb IOCTOSIHHOTO TOKa. Mcnonb3oBanue bu6mmoreka [IOK

ANIEKTPOABHUraTeed B TEXHUYECKUX YCTPOMCTBAX U HA
Tpaucmopre. JlabopaTopHas padora "KoHcTpynpoBaHue
1 u3y4deHue paboThl dJIEKTPOABUTATEIS "

https://m.edsoo.ru/ff0ac86¢c
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62. Omnpitel Dapajes. 3aKOH JIEKTPOMATrHUTHON WHIYKITUH. 1
[IpaBuno Jlenna

63. Onekrporerepatop. CriocoObl MOTyICHHS 1
AJIEKTPUUYCCKOW IHEPTUHU. DIIEKTPOCTAHIIUH HA
BO300HOBIIIEMbBIX HCTOYHUKAX YHEPTUH

64. [lonroroBka Kk KOHTPOJIBHOU pabOTeE MO TEME 1
"DIeKTpUUECKUEe U MAarHUTHBIC SIBIICHUS "

65. KonrtposnbHas pabora no teme "DineKkTpudeckue u 1 bubnuorexa LIOK
MarHuTHsle sBieHus"/Beepoccuiickas mpoBepodHas https://m.edsoo.ru/ff0acb14
paboTa npu MpoBeACHUH Ha OyMa>KHOM HOCHUTEJIE

66. PesepBHEIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bu6mmoreka [JOK
"TernioBbie ABICHUS" https://m.edsoo.ru/ffOacc5e

67. PeseprubIii ypok. PaboTa ¢ TekcTramu o teme 1 bubmuorexa [JOK
"TIOCTOSIHHBIN JIEKTPUYCCKHUI TOK" https://m.edsoo.ru/ff0acdc6

68. PesepBHEIit ypok. PabGoTa ¢ TekcTamu 1o Teme 1

"MaruuTtHble aBiaeHud"
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9 KJIACC

Ne Tema ypoka Konnuec DJIeKTpOoHHbIe nH(ppoBbIE Hara
n/n TBO o0pa3oBaTe/bHbIE PeCypChl NpoBeAeHUS
4acoB
1. Mexanndeckoe ABMKeHHE. MaTepraibHas TOUKa 1
5 Cucrema orcueta. OTHOCUTEIIBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [JOK
' JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsAMOIMHENHHOE ABUKEHHE 1 bubnuorexa [LIOK
' https://m.edsoo.ru/ff0ad19a
4 HepasnomepHoe npsimonuHeiiHoe npmkerue. Cpemansis 1
Y MTHOBEHHAs1 CKOPOCTh
5 IIpsiMonuHEHOE PaBHOYCKOPEHHOE JBHKEHHUE. 1 bu6nuorexa [IOK
' VYckopenue https://m.edsoo.ru/ff0ad8d4
5 CKOpOCTh IPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO 1
' nemwkenust. ['paduk ckopocTu
JlaGopaTopnas pabora "OnpeneneHne yCKOpeHuUs Tea 1 bubnuorexa LIOK
7. IPY PAaBHOYCKOPEHHOM JIBHKEHHH 10 HAKIIOHHOM https://m.edsoo.ru/ff0adb18
IJIOCKOCTH"
CBobOoaHoe nagenue tei. OneiTel ['anumnes. 1
8. JlaGopaTopHnas padora «3mepenue yckopeHHs
CBOOOTHOTO TaJICHUS»
9 PaBHOMeEpHOE ABMX)EHHUE TIO OKpYkHOCTH. [lepron n 1 bubnuorexa [JOK
' vactoTa oOparieHus. JInHelHas U yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
10. LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 Konrponsnas pabora no teme "MexaHuueckoe
JNBHUXKeHne"
12 Ilepssiit 3akoH HeroToHa. Bextop cuitbl 1 bubmuorexa LIOK

https://m.edsoo.ru/ff0ae612
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Bropoii 3akon HetotoHa. PaBHOelicTByOIIIAs cuila

but6mmoreka [IOK

13. https://m.edsoo.ru/ffOae72a
14 Tperuii 3akoH HetoTona. Cynepno3unus cui bubmuorexa LIOK
' https://m.edsoo.ru/ff0ae982
Pemenue 3agau Ha npuMeHeHue 3aKk0HOB HproTOHA bu6mmoreka [IOK
15.
https://m.edsoo.ru/ffOaeb6c
16 Cuna ynpyroctu. 3akoH ['yka bubmuotexa [JOK
' https://m.edsoo.ru/ffOaeca2
17. Pemenue 3anau no teme «Cuna ynpyroctu»
18 Jlaboparopnas pabota «OnpeneneHue KecTKOCTU bu6mmoreka [IOK
' [P Y>KUHBD» https://m.edsoo.ru/ff0aee28
19 Cuna TpeHus bubnuorexa [JOK
' https://m.edsoo.ru/ff0af738
20 Pemenue 3agau no reme «Cuiia TpeHUs» bu6nmoreka [IOK
' https://m.edsoo.ru/ff0afa26
JlaGopartopHnast pabota "Onpenenenue kodpduimenrta bubnuorexa [JOK
21.
TPEHUS CKOJIbXKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3akonsl Hetotona. Cuna bubmuorexa [IOK
22.
ynpyroctu. Cuna tpesus" https://m.edsoo.ru/ffOafb8e
23 Cuna TsKeCTH U 3aKOH BCEMHPHOTO TSATOTCHHUS. bubmuotexa [JOK
' VcKopeHue cBOOOIHOrO Ma e Husl https://m.edsoo.ru/ff0af044
Ypoxk-koHpepeHnus "JBrkeHne Tell BOKPYT
24, rpaBUTalMOHHOrO LeHTpa (ConHeYHas cucTeMa).
lanaxktukn"
Pemenne 3amau nmo teme "Cuita TSKECTH U 3aKOH but6mmoreka [IOK
25.
BCEMUPHOTO TArOTEHUA" https://m.edsoo.ru/ffOaf5f8
26 IlepBas kocmuueckas ckopocts. HeBecomocTs n bu6nuorexa [IOK

Meperpy3Ku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepuanbHOW TOUKU. AOCOTIOTHO TBEPIOE

but6mmoreka [IOK

27. Tesno. PaBHOBecHe TBEPIOTO Tela ¢ 3aKPETUIEHHOR OChI0 https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cwibl. LleHTp TsxecTn
PaBHOBecue marepuaabHOI TOUKU. AGCOTIOTHO TBEPAOE
28. Teno. PaBHOBECHE TBEPAOIO TENA € 3aKPEIUIEHHON OCBIO
BpaieHusi. MoMeHT cwibl. LleHTp TsxkecTn
29 Pemenue 3agau mo reme "MomeHT cuibl. LleHTp bu6mmoreka [JOK
' TSDKECTH" https://m.edsoo.ru/ff0b02b4
30 ITonroToBka Kk KOHTPOJIBHOM paboTe 1Mo TeMe bu6nuorexa [IOK
' "BzaumoeiicTeue Ten" https://m.edsoo.ru/ff0b0408
KonTponbhas pabora no teme "B3aumopeiicteue ten" bu6mmoreka [IOK
31.
https://m.edsoo.ru/ffOb06ec
39 Nmnynec Tena. UMmynse cuibl. 3aKOH COXpaHEHUS bu6nuorexa [IOK
' UMIIYJIbCa. YIPYTO€ U HEYIIPYTrOe B3aMMOACHCTBUE https://m.edsoo.ru/ffOb07fa
33 Pemenne 3amad no teme "3aKkoH COXpaHEHUS UMITYJIbCA" bu6muoreka [IOK
https://m.edsoo.ru/ffOb096¢c
34 VYpoxk-koH(pepeHus "PeakTHBHOE IBHKEHHE B TIPUPOJIE
U TeXHUKe"
35 Mexanudeckast paboTa U MOIITHOCTh but6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84
36. PaboTa cuiIbl TSKECTH, CHITBI YIPYTOCTH M CUIIBI TPEHHS bubnuorexa LIOK
https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabora «OnpeneneHne paboThl CUIIbI
37. TPEHMsI IPY PABHOMEPHOM JBH)KEHUU TeEJIA 10
TOPU30HTAIILHON TIOBEPXHOCTH
38. CBs13b sHepruu u paboTsl. [loTeHnansHas SHeprus
39 Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU bu6nuorexa [IOK

SHEPruu

https://m.edsoo.ru/ff0b0c32
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40.

3akoH COXpaHCHHA SHEPIruu B MCXaHUKE

a1 Jlaboparopras pabota «/3ydeHne 3aKOHa COXPAHCHHUS bu6mmoreka [JOK
SHEPTUN» https://m.edsoo.ru/ffOb12fe

42, KonebarenbHoe IBUKEHUE U €TI0 XapaKTEPUCTUKU bubnuorexa LIOK

https://m.edsoo.ru/ff0b1858

43, 3aryxatomue Konebanus. BeiHyKneHHbIe KoneOaHus. bubnuorexa [JOK
Pe3zonanc https://m.edsoo.ru/ff0b20f0

44, MareMaTH4ecKuil U NPYKUHHBIA MasITHUKA

45 Ypok-uccienoBanue «3aBUCUMOCTh TIEpHOJIa but6mmoreka [IOK
KOJIe0aHHH OT KECTKOCTH MPYKUHBI U MACChI IPy3a» https://m.edsoo.ru/ff0b197a

46. [peBpateHne YHEPTUX PU MEXAHMUECKUX KOJICOAHUAX

47 JlabopaTopHnas pabora «OnpeneneHne 4acToThl U bubnuorexa [IOK
nepuoja KojaebaHuii Mpy>KMHHOTO MasiTHUKA» https://m.edsoo.ru/ff0blaec
Jlaboparopnast pabota «I[IpoBepka HE3aBUCUMOCTH bubmuorexa [JOK

48. nepuoza KojiebaHuii rpy3a, MOABEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAacchl rpy3a»

19 Mexanundeckue BoiHbL. CBOMCTBA MEXaHHUUYECKHUX BOJIH. bubmuorexa [JOK
[IpoonbHBIE U TONEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe

50, VYpok-koHpepeHuus "MexaHndeckue BOJIHBI B TBEPIOM
tene. CelicMuueckue BOJIHBI"

o1, 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa

59 Ypok-uccnenosanne "HabmroneHne 3aBUCIMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

53 I'pomMKOCTb 3ByKa U BBICOTA TOHA. AKYCTUUYECKUN
pe30oHaHC

54, Ypok-koHbepenius "VibTpa3ByKk U HHOPaA3BYK B bubmuorexa [JOK

MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffOb23ca
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55, [ToaroToBKa K KOHTPOJILHOM paboTe 1Mo Teme "3aKOHbI bubnuorexa [JOK
coxpaHeHus. MexaHn4eckre KojaeOaHust U BOJHbI" https://m.edsoo.ru/ff0b25f0
56, KonTponbhas pabora 1o Teme "3aKOoHBI COXpaHEHUSI.
Mexanuuyeckre Kone0aHus 1 BOJTHBI"
57 DIEKTPOMArHUTHOE 10Je. DIEKTPOMATHUTHBIE BOJIHBI bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe
58. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-konpepenuus "llkana 371eKTPOMarHUTHBIX BOJIH. bubnuorexa LIOK
59. Hcnonp30BaHue 3J€KTPOMArHUTHBIX BOJH ISl COTOBOM https://m.edsoo.ru/ffOb2fe6
cBa3n"
VYpok-uccnenosanue "M3ydeHue cCBONUCTB bubnuorexa [JOK
60. AIIEKTPOMATHUTHBIX BOJIH C TIOMOIIBEO MOOMIBHOTO https://m.edsoo.ru/ff0b2c6c
tenedona”
~ Pemenue 3anau Hauonpez[eneHHe YacTOTHI U JAJIMHBI
ANEKTPOMAarHUTHOM BOJIHBI
62. DnekTpoMarHuTHas npupoza ceera. CKOpocTh CBeTa. bu6nmoreka [IOK
BosHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ffOb31d0
63. Hctounuku cBeta. [IpsMonuHeitHOe pacipocTpaHEeHUE bubmuorexa [JOK
cseta. 3atmenusa ConHua u JIyHbl https://m.edso0.ru/ff0b3658
64. 3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3agad Ha bu6mmoreka [JOK
IIPMMEHEHHE 3aKOHA OTPAKEHUs CBETa https://m.edsoo.ru/ffOb38c4
65, [Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS CBETA bubnuorexa [JOK
https://m.edsoo.ru/ffOb3aea
[lonHOe BHyTpeHHEe oTpaxkeHue cBeta. Mcnonb3zoBanue bu6mmoreka [IOK
66. IIOJIHOTO BHYTPEHHET'O OTPAXKEHMSI B ONTHYECKUX https://m.edsoo.ru/ff0b3c5c
CBETOBOJAX
67 JlaGopartopnast pabota "HccienoBaHue 3aBUCUMOCTH

yriia OpejIOMIICHHA CBETOBOTO JIyda OT yTIJjia IaJACHUS Ha



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

rpaHule "BO31yX-CTEKIIO

Ypok-kondepenus "Mcnonb3oBaHue MOJIHOTO

68. BHYTPEHHETO OTPa’KEHHUS: CBETOBO/IbI,
ONTUKOBOJIOKOHHAS CBSI3b"

69 JIunzel. OnTryeckas cuia JIMH3bI bubmuorexa [JOK

https://m.edsoo.ru/ffOb3f2c

20. [TocTpoenune n300paxeHui B IMH3aX bubmmorexa [LIOK

https://m.edsoo.ru/ffOb444a

71 Jlaboparopnas pabota "Onpenenenre GpoKycHOTo bu6mmoreka [IOK
PacCTOSIHUA U ONITUYECKOM CUITBI cCOOMparoieit TMH3bI" https://m.edsoo.ru/ff0b4206

72, VYpok-koHpepeHuus "OnTruueckue TMH30BbIE TPUOOPHI" bu6mmoreka [IOK

https://m.edsoo.ru/ffOcOa7e

73 I'na3 xak ontuyeckas cucreMa. 3peHue bubnuorexa LIOK

https://m.edsoo.ru/ff0b4684

74, Ypok-kondepennus "Jledexrs 3perus. Kak coxpanuth
3peHue"

75, Pasnoxxenue 6enoro ceeta B criekTp. OnbiTel HproTOHA. bu6nmoreka [IOK
CroxeHHe CIIeKTpaIbHBIX I[BETOB. JluCiepcHs cBeTa https://m.edsoo.ru/ff0c0f4c
JlabopaTtopnast pabota "ONBITHI IO Pa3I0KEHUIO OETTIOTO bubmuorexa [JOK

76. CBETa B CIIEKTP U BOCIIPHUATHUIO [[BETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIOICHNH Yepe3 BETOBbIe (pUiabTphl”

77 VYpok-nipakTukyM "BoJIHOBbIE CBOMCTBA CBETA:
aucriepcus, MHTepdepeHms u tudppaxmms”

78, OmneiTel Pe3epdopaa u mianeTapHas MOJIEb aTOMa bubmuorexa [JOK

https://m.edsoo.ru/ff0c12a8

79. IToctynatel bopa. Monens atoma bopa

80. Hcnyckanue v morjiomieHne cBeta aroMoM. KBaHTHI. bu6mmoreka [IOK

JIuneityaThie CIEKTPbI

https://m.edsoo.ru/ff0c144c
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81 Ypok-nipaktukyMm "HabmtoneHue criekTpoB uemyckaHus" bubnuorexa [JOK
' https://m.edsoo.ru/ff0c1550
82 PannoakTUBHOCTE U €€ BUIBI. bu6moreka [IOK
' https://m.edsoo.ru/ff0c1672
Crtpoenue atomHoro siipa. Hykionnas moaens bu6nmoreka [IOK
83.
https://m.edsoo.ru/ffOc18ac
PanuoaxTtuBHbIe peBpamieHus. M30Tomnsl. bu6nuoreka [IOK
84. JlabopaTopnas pabora «/3mepeHue ecTeCTBEHHOTO https://m.edsoo.ru/ff0clal4
paaranoHHOTo (POHA TO3UMETPOMY.
Pemenue 3amau nmo teme: "PagnoakTUBHEIE bu6mmoreka [IOK
85. " ]
IIpEeBpaLICHUs https://m.edsoo.ru/ffOclb4a
86. [lepuon momypacmaa
87 Ypoxk-koHpepeHus "PagnoakTUBHBIE U3TYYCHUS B bu6nmnoreka [IOK
' MpUpoJe, MEAULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
S nepHble peakiyu. 3aKOHbI COXPaHEHUS 3apsiJOBOTO U bubnuorexa [JOK
88.
MAacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
89 OHeprus cBA3M aTOMHBIX sziep. CBsA3b MACChl ¥ YHEPTUU bubnuorexa LIOK
' https://m.edsoo.ru/ff0cld7a
90. Pemenue 3agau no reme "Anepueie peakyn"
01 Peakuuu cunrtesa u nenenus saep. Mictounnku sHeprun but6mmoreka [IOK
' ComnHna ¥ 3BE37 https://m.edsoo.ru/ffOc1e88
92 Ypoxk-koubpepenuus "SnepHas suepretuka. Jlencteus
' PaAMOaKTUBHBIX U3TyYEHHI Ha KUBbIE OPTaHU3MBI"
[ToaroToBKa K KOHTPOJIBLHOM paboTe MO TEME bubmuorexa [JOK
93. "DNIEKTPOMArHUTHOE T10JI€. DIICKTPOMATHUTHBIC BOJIHBL. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBneHus"
94 KoHnTtponbHas paboTa o TeMe "IJIeKTpOMarHuTHOE

noJje. DJIeKTpOMarHuTHeIE BOIHBI. KBaHTOBEIE siBIICHUA"
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95 [ToBTOpenue, 0600menue. JlabopaTopHbie pabOTHI IO 1 bubnuorexa [JOK
' Kypcy "Bzaumopeiicteue Ten" https://m.edsoo.ru/ff0c245a
9 [ToBTropenue, o6o0meHne. Perenne pacueTHBIX U 1 bubmuorexa LIOK
' Ka4eCTBCHHBIX 3a/1a4 1o TeMe "TerioBble mpomeccs” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0600IIeHNE. Perenne pacueTHhIX 1 1 bu6mmoreka [IOK
97. KauecTBeHHBIX 3a7a4 1o teme "KII/] TemnoBbix https://m.edsoo.ru/ff0c2a22
JIBUTATEJIEN U BHeKTpOYCTaHOBOK" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. JlabopatopHbie paboThI 1O 1 bu6nmoreka [IOK
98 " " .
Kypcy "CBeTOBbIE SBICHHS https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu Mo Teme 1 but6mmoreka [IOK
99 " " .
3aKOHbBI COXpPAHEHHUS B MEXaHUKE https://m.edsoo.ru/ffOc2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu mo Teme 1 bu6nmnoreka [IOK
' "KonebGanus u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamMu Mo Teme 1 but6mmoreka [IOK
' "CBeToBbIE SIBIEHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenwue, 06061menue. PaboTa ¢ Tekctamu mo Teme 1
' "KBanrtoBas u sigepHas ¢puzuxa"
102
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https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

1. ®usuka, 7 knacc/ [epeimkua A.B., OOmIECTBO ¢ OTpaHUYECHHOW OTBETCTBEHHOCTHIO
«APODAy; Akmmoneproe obmiectBo «M3aarenscTBo «IIpocBenienne»

2.0Ousuka, 8 kiacc/ [Neppimkua A.B., O611ecTBO C OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAy; Axtnoneproe oodmectBo «M3narenscTBo «IIpocBemnieHne»

3.®usuka, 9 xnacc/ [Nepeimkuna A.B., I'ytauk E.M., O01miecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; Axunonepnoe oduiectBo «M3narensctBo «lIpocBemienuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

1.http://school-collection.edu.ru

2.http://fcior.edu.ru

3.http://fcior.edu.ru

4.https://resh.edu.ru/

5.https://uchi.ru/



