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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yaétoMm deaepaibHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.

Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aiuio Hu3ydeHus (U3UKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHusl.

[Iporpamma no (u3mnKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[Tporpamma o ¢usuke pazpadboTaHa C LENTbI0 OKa3aHHUs METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB U SBICHUH, N3Y4aeMbIX XUMHEH,
O6uonoruelt, actpoHoMueil 1 ¢pu3nUeckoil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IperocTaBiseT HaumOojee siCHble oOpas3lpl MPUMEHEHHMs HAy4dHOIo MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOIY4YEeHUS JOCTOBEPHBIX 3HAHUHM O MHpE.

OpHa M3 IIaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TpaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTb:

HAyYHO OOBSCHATH SBIICHUS;
OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEeI0OBAHHUS;
MHTEPIPETUPOBATH JIaHHBIE U UCTIOJIb30BaTh HAYUHbIE 10KA3aTEeNbCTBA JISl IOJTyYEHUS BBHIBOJIOB.

[lenn u3yuyeHus (UMK HAa YPOBHE OCHOBHOI'O OOIIET0 OOpa30BaHUS OMpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI1€HHONW pemenreM Komnermn Munncrepera npocsemenuss Poccuiickonn @enepanuun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henun nzyvyenus pU3NKH:
npuoOpeTeHne MHTEpeca M CTPEeMJICHUs OOy4arollMXcs K HAaydyHOMY M3YYEHHUIO MPUPOJIH,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABIEHUI 0 HAYYHOM METOJ€ MO3HAHUS U (POPMHUPOBAHUE HCCIIEOBATENHCKOIO
OTHOILLIEHUS K OKPYKAIOLUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHUsI OCHOB CTPOCHHUSI MaTepUU U
dbyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUEe MPECTaBICHUNH O ponu (U3UKHU IS Pa3BUTHUSL JIPYIHMX E€CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIA;



pa3BUTHE TIPEACTABICHUN O BO3MOXXHBIX cepax Oymymieid nmpodeccCHoHaTbHON AesATEIHHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JTAIbHEHIIEMY 00yUEHHIO B 3TOM HalpaBJICHUH.
JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
npUOOpeTeHNuEe 3HAHUM O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHUIl OMHChIBaTh M OOBSACHATH (PU3UYECKUE SBICHHUS C HCIOJIB30BAaHUEM
MOJIy4YEHHBIX 3HAHUM;
OCBOEHHE METOJIOB pELICHHs MPOCTEUIINX PacuETHBIX 3aJad C HCIOJb30BaHUEM (U3MUYECKUX
MoJielieil, TBOPYECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHI HAOII0AaTh IPUPOIHBIC SIBICHUS U BBIIOIHATH OTIBITHI, 1a00paTOpHbIE pabOTHI
U DKCIIEPUMEHTAIbHbBIE UCCIEAOBAHUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX IPHOOPOB;
ocBoeHHUe MPUEMOB paboThl ¢ HHpOpMaIHel PU3NIECKOTO CoAepKaHUSI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTIKCHHUAX (PH3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu Tpo(hecCHOHATLHON JeATSIBHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOpHBIX pabOT U OMBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, y4WUTeNb JIelaeT BbIOOp MpoBEAEHHUs J1a00paTOpHBIX padoT U
OTBITOB C YUETOM MHIUBUYaJIbHBIX OCOOCHHOCTEN 00Y4arOINXCs, CIIUCKA SKCTIEPUMEHTAIbHBIX
3aJJaHMi, IpeIaraeMbIX B paMKax OCHOBHOT'O F'OCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SBnenus npupoxasl. Gusnyeckue SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MNpudOpkI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢u3uka m apyrue ecrecTBEHHblE HAyKH H3ydaroT npupoay. EcTecTBeHHO-HAy4dHBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

MexaHnnueckue, TEII0BbIC, EKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mpruOOPsI U MPOIIeAypa MPSIMBIX H3MEPEHUH aHAJIOTOBBIM U ITU(POBBIM IIPUOOPOM.
Jlabopamopnwvie pabomot u onvimeol.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIBLHOTO MPHOopa.

N3mepenne paccTOsTHU.

H3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENA.

Omnpenenenne pasmMepoB MaJbIX TEIN.

N3mepenne Temneparypsl IPU MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBHI.

[IpoBeneHune uccneaoBaHUs MO MPOBEPKE TMIIOTE3bI: JAJBHOCTh IMOJIETA IIapuKa, MYIIEHHOTIO

TOPU30HTAJILHO, TEM OO0JIbIIIE, UeM OO0JIbIlIEe BHICOTA ITYCKA.

Pa3nes 2. I[leppoHavyabHbIe CBEJCHHA O CTPOCHHMH BeILECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxkenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBUXKEHHUS YACTUI[ C TEMIIEPaTypOM.
bpoynoBckoe nBuxenue, Aauddysus. BzanMopelicTBHe dYacTHIl BEHIECTBA: MPHUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHSI  BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(KpuCTaITMYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHKEHUS.
Hab6monenue nuddys3un.
Habmronenue siBneHuit, 00BICHSIOMUXCS MPUTSHKEHUEM WM OTTATKMBAHUEM YacTHIl BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

OrneHka IraMeTpa aToMa METOJIOM PSIOB (C UCMoIb30BaHueM (otorpaduii).
OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnBITH O OOHAPYKCHHUIO NEHCTBHUS CUJI MOJICKYJISIPHOTO TIPUTSKCHHUSL.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanndeckoe JnBHxeHUEe. PaBHOMepHOe U HepaBHOMEpHOE JABHKEHHE. (CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.



SBnenne wHepuuU. 3aKOH HMHEPIUU. B3auMoneilcTBHE Tesl Kak MNpUYMHA W3MEHEHUS
CKOpPOCTH JIBIDKEHMsI Tell. Macca kak Mepa uMHepTHOcTH Tena. I[lnotHocTh BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOLIBIO AMHAMOMETpPA. SIBlIeHNE TArOTEHUS U crila TshkecTH. Criia TAKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CiiokeHne cuil, HallpaBJIE€HHBIX M0 OJHON MPSIMOH.
PaBunoaeiictByromas cui. Cua Tpenusi. TpeHue CKOJIbXKEHUs U TPEHUE MoKos1. TpeHue B npupo/ie
Y TEXHHKE.

Hemoncmpayuu.

Hab0nonenrne MexaHu4ecKoro JBUXKEHUS Tea.

N3mepennie cKkopoCTH MPSIMOJIMHEWHOTO JIBUXKEHUS.
Habntoienue sSiBiIeHUs] UHEPITUH.

Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHre CKOPOCTH PaBHOMEPHOTO JBMKEHHs (IIapuKa B SKUIAKOCTH, MOJENHU
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jayee).

Ornpenenienne cpeHeil CKOPOCTU CKOJIBKEHUs OpyCcKa WK IIapUKa MO0 HAKIIOHHOM TJIOCKOCTH.
Ornpezenenue MmI0THOCTUA TBEPAOTrO Tea.

OnbITHI, JEMOHCTPUPYIOIIUME 33aBHCUMOCTh pacTshkeHHs (Aeopmaruu) MpYKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTH CHJIBI TPEHHSI CKOJILKEHUS OT BEca Teja U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUCHUS J1aBlieHUs. J{aBieHue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBienust TBEPABIMH TEJIaMU, )KUIKOCTIMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
ryounsl.  ['mapocratmueckuii  mapagokc. CooOmarommecs cocyabl.  [mapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
ob6onouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/Isl.

I'mpapaBamyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TaBJICHHS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.



VYcnoBue mnuaBaHus TeN: IUIABAHWE WM TOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOILIEHHS
IJIOTHOCTEN TEJIa U HKUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOTPY>KEHHOM B HKHUAKOCTh YaCTH Tela.
OrnpeneneHne BbITAIKUBAIOIIEH CUIIbL, JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbL, IEMCTBYIOIIEH HA TEJIO B dKUJKOCTH, OT MacChl
Tena.

OnbIThl, IEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKHMBAIOLIEH CHJIbI, JEHCTBYIOLIEH HAa TEJNO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOMN B )KUJKOCTH YACTH TeJa U OT INIOTHOCTH JKUKOCTH.
KoHcTpynpoBaHue apeoMerpa WM  KOHCTPYMPOBAaHHME JIOAKM M OIpelencHue  eé
IPY30I0ABEMHOCTH.

Paszgen 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanundeckas pabora. MOIIHOCTb.

ITpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHAs! IJI0CKOCTh. [IpaBuiio paBHOBECHS phluara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Osoky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprus. Kunetnueckas ¥ noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BU/Ia MEXAHUYECKOW SHEPIUH B IpYrol. 3aKOH COXpPaHEHUsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
Omnpenenenne pabOThl CUJIBI TPEHHSI MPU PAaBHOMEPHOM JBMKEHHM Tejla IO TOPU3OHTAIbHOMN
MTOBEPXHOCTH.
HccnenoBanue ycnoBuid paBHOBECHUS phluara.
N3mepenne KI1/] HakTOHHOM MITOCKOCTH.
W3yuenune 3aK0Ha COXPAHEHUS MEXaHUYECKOW SHEPI M.
8 KUIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETUUYECKON TEOPUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJ. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOW TEOPHH.

Mopenu TBEPAOTO, KHUIKOTO U ra3000pa3HOro cocTosIHUN BenlecTBa. Kpucrammnueckue u
amopduble Tena. OObsICHEHHE CBOMCTB ra30B, KHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJOXKEHUN
MOJIEKYJIIPHO--KUHETHYEeCKOM Teopun. (CmaunBaHWe W KanWUBIpHBIE sBIEHUA. TeruioBoe
pacIIMpEHNE U CKaTHE.

Temneparypa. CBA3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YacTHII.
Buytpennsis sneprusi. CiocoObl H3MEHEHHs BHYTPEHHEH 3Hepruu: Tersionepeaaya i COBEpLIeHUe
paboTsl. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE.

KonuuectBo TemnoThl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHE. YpaBHEHHE TEIJIOBOTro OanaHca. IlnaBieHne m OTBepAEBaHUE KPHCTAIIIMUECKUX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBanue u KoHIeHcauus. Vcmapenwue.
Kunenue. YaenpHass Temnora napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATYypbl KUIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CrOPaHMsL.



[Mpunnuner paboter TeruioBbix aBuratenei KIIJ[ TtermmoBoro pasuratens. TemoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOLIEN CPELBI.

3aK0oH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MpPOIEcCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6monenue nuddy3un.
HabGntonenue siBiieHUit CMauyMBaHUs M KAITWJUISIPHBIX SIBJICHUM.
Habmtoienue TemnoBoro pacivpeHus Ted.
M3meHeHune AaBlieHus ra3a Mpu U3MEHEHUN 00bEMa U HarpeBaHUM WU OXJIAXKIACHHUM.
[IpaBuna n3MepeHus TeMIepaTypsbl.
Buae! renonepenaun.
OxJaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIAMH.
CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
Hab6mronenue kuneHusi.
Habmro1enue nocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.
Mopenu TenaoBbIX ABUTATEIIEH.
Jlabopamopnwvie padbomot u onvimol.
OnbITHI 110 OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSKCHHUS.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ornpezenenne 1aBieHUs BO3AyXa B OAJJIOHE MINPUIIA.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro 00bEMa M HarpeBaHUs WU
OXJIAXKICHUSI.
[TpoBepka runore3sl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOMN
TpyOKe OT TeMIepaTyphl.
Habmronenve M3MeHeHUss BHYTPEHHEH SHEPTUM Tejla B pe3ysbTaTe TeIuionepeaadyn U padoThl
BHEILIHUX CHIL.
HccnenoBanue sSBlIeHUS TETIO0OOMEHA MPY CMEIIUBAHUN XOJIOJHOU U TOpsSTueit BOJIBI.
OrnpeziesieHre KOJIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TPH TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.
Ornpenenenne yaelbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue nporecca uCrapeHusl.
OnpeneneHrie OTHOCUTEIBHON BJIaXKHOCTH BO3/yXa.
Ornpenenenne yaelIbHON TEIIOTHI IUIABIECHUS JIb/IA.

Pa3nes 7. DinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

DnekTpusanus Tel. J[Ba posa 3JeKTpruuecKuX 3apsa10B. BzaumoaeiicTBre 3apsyKeHHbBIX TET.
3akon KynoHna (3aBHCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEJMYUHBI 3apsiIoB U
PACCTOSIHUSI MEXIy TeJIaMH).

Onektpuueckoe nojie. Hanpsk€HHOCTD anekTpudeckoro mnojis. [IpuHuun cyneprno3uiun
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

ONEKTpUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKa. McTOuHUKH
MOCTOSIHHOTO TOKa. JIeMCTBHSI 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUI TOK B )KHJIKOCTSIX U ra3ax.



Onektpuueckass 1enb. Cuna Toka. OneKkTpudyeckoe HampsikeHue. ConpoTHUBICHUE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka Ienu.
[TocnenoBarenbHOE U MapaieIbHOE COSAMHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTpUYECKOTo ToKa. 3akoH [[koymsi—JIeHna. DaeKkTpudeckue menu
U TIOTpeOUTENH 3IEKTpUIECcKoi SHepruu B ObITy. KopoTKoe 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbiT Dpctena. MaruutHoe osie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 3eKTpOMarauToB B TEXHUKE. [[eficTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab IOCTOSHHOrO TokKa. Vcnosb3oBanue
AJIEKTPOJIBUTaTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayieKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
Onekrporenepatop. CrnocoObl MOMYyYEHHUS DIIEKTPUUYECKOW SHEPruu. OIEKTPOCTAHIMM Ha
BO300HOBIISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa poJia aeKTpUYECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
Y CTpOMCTBO U JEUCTBUE IEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIMSL.

3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUDIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTouyHNKM TOCTOSIHHOTO TOKA.

JIefiCTBHS 2NIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KHJIKOCTH.

I"az0BbIii pa3psa.

N3mepenne cuitbl TOka aMIepMeTpOM.

N3mepenne 3MeKTpUYeCcKOro HapsKEHUs BOJTETMETPOM.

Peocrar u marazuH COpPOTUBIIEHUN.

B3auMozeiicTBuE TOCTOSSHHBIX MarHUTOB.

MogenupoBaHre HEBO3MOKHOCTH pa3/IeeHHs TIOJIF0OCOB MarHUTA.
MopenvpoBaHrue MarHUTHBIX TTOJIEH MMOCTOSTHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarnuTtHoe nojie ToKa. JJIEeKTPOMarHmr.

JlelicTBME€ MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.
DIEeKTPOABUTATENH IIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKIUH.

Onbitel @apages.

3aBUCHMOCTH HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCJIOBUW €r0 BO3SHUKHOBEHHSI.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnBITH MO HAOTIOEHUIO SIIEKTPU3AIIMU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccenenoBanue 1elCTBUS JIEKTPUYECKOTO MOJIS HA TPOBOJHUKH U TUAJIEKTPUKH.
CoOopka u mpoBepKa pabOThI ANEKTPUICCKOM MU MOCTOSHHOTO TOKA.

W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3mepenune u peryaupoBaHue HaIpsHKCHUS.



HccenenoBanue 3aBUCUMOCTH CHJTBI TOKA, HIIYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA
U HaNpsKEHUs Ha pe3UCTOopeE.
OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUYECKOTO CONPOTUBIIEHUS MPOBOJIHUKA OT €r0
JUTHBL, IJI0IIA1 ONEPEYHOr0 CEYEHHS U MaTepHaa.
IIpoBepka mnpaBuiia CIOXKEHUS HANPSIKEHUW MPU MOCIEAOBATEIIBHOM COECIMHEHHHM JABYX
pPE3UCTOPOB.
ITpoBepka nmpaBuiia AJisl CUIIBI TOKA IIPU NTapAJIIIEIbBHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HIYILETO Yepe3 Pe3ucTop.
OrnpezneneHre MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO YEPE3 JaMIIOUKY, OT HANPSKEHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBaTens.
HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSSHHBIX MArHUTOB.
W3ydeHre MarHUTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MIPU UX O0bETUHEHUH U Pa3e/iCHUN.
Uccnenoanue neiCcTBUS 3IEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA M HAIPABJICHUs] TOKA B KaTYILIKE.
N3yuenue aeiicTBUA MarHUTHOTO MOJISI HA IPOBO/JIHUK C TOKOM.
KonctpyupoBanue u u3ydeHne padoTsl dJIEKTPOIBUTATEIS.
N3mepenne KIIJ[ anekTpoaBuraTebHOM yCTaHOBKHU.
OnbITEl IO UCCIEIOBAHUIO SBJIICHUS AJIEKTPOMATHUTHOM MHIYKLUHU: UCCIEAOBAHUE W3MEHEHUU
3HAYECHUS U HAPABJICHUS] MHAYKIIMIOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nwxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe JABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiiHeiiHoe arkeHne. CBoO6ogHoe najgeHue. OnbIThl
lanunes.

PaBHOMepHOE nBMXEHHE MO OKPYXXHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HeroToHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHUS
MIOKOSI, APYTHE BUBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOJHOIO TMafeHHUS.
JBuxenue mianet Bokpyr Connua. [lepBas kocMuueckas ckopocTs. HeBECOMOCTB 1 IEperpysKHy.

PaBHOBecue MaTepuaibHOM TOYKHA. AOCONIOTHO TBEPAOE Teno. PaBHoOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cwiibl. LIeHTp TskecTH.

Nmnynec Tena. M3smenenue umnynbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanudeckas padoTa U MOITHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b
SHepruu U paboTel. [loTeHIManbHas 3HepPrus Tena, MOTHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IToreHunanbHas SHEPrUs cxartoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KUHETUUECKOM
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUH.



Hemoncmpayuu.
Hablnronenrne MexaHU4eCKOro JBUKEHHUS Tela OTHOCUTEIBHO Pa3HbBIX TEJl OTCUETA.
CpaBHeHme myTed U TPACKTOPUM JABUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO PA3HBIX TEl
OoTCU€Ta.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUSL.
HaOGnronenue nBukeHus Teaa no OKpyKHOCTH.
Habnronenne MexaHWYeCKHX SIBJICHUH, MPOMCXOMAIIMX B cucteMe orcuéra «Temexka» npu e
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO KaOMHETa (PU3HKH.
3aBHUCHUMOCTh YCKOPEHHUSI TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Hablntonenue paBeHcTBa CUJl IPU B3aUMOJICHCTBUU TEJI.
W3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.
[lepenaya nmmynbca Ipu B3aUMOJEHCTBUU TEII.
[IpeoOpazoBanus YHEPTUU IPU B3aUMOICHCTBUH TEJI.
CoxpaHeHre UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBUH.
CoxpaHeHue UMITyJIbca IPU a0COMOTHO YIPYTOM B3aUMOCHCTBHH.
HalnroneHne peakTHBHOTO JIBHYKEHUS.
CoxpaHeHue MEXaHUYECKOW FHEPTUU NPU CBOOOIHOM I1aJIEHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU JBUKEHUHU Teja MO ACHCTBUEM TIPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeul.

KoHcTpynpoBanue TpakTa [uisl pa3roHa M JajJbHEUIIEro paBHOMEPHOTO JIBUKEHUS IIapUKa WIN
TETICKKU.

OrnpezienieHne CpeaHE CKOPOCTH CKOJIBKEHUSI OpycKa WM JBUKEHUS IIapuKa MO0 HAKJIOHHOW
MJIOCKOCTH.

Ornpenenenne yCKOpeHus Tela Npyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM MIIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHXKCHUH 0€3 HadaIbHOU
CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIH MPH PAaBHOYCKOPEHHOM JIBIKEHUH 0€3 HAayadbHOW CKOPOCTH IYTH
OTHOCSITCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEXKYTKHA BPEMEHU OJMHAKOBBI.
WccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHUS OT CHUJIBI HOPMAJIBHOTO JIABJICHUS.
Onpenenenne ko3P uimeHTa TPEHUS CKOIBKESHHUS.

Ornpenenenne )kECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS TPU PABHOMEPHOM JBMKEHHH Tella M0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

Onpenenenne pabOTHI CUITBI YIIPYTOCTH MPHU TOIBEME TPY3a C UCTIOJI30BAHUEM HEMOABHUKHOTO U
MOJIBI>KHOTO OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

Pazgen 9. Mexannuyeckue Koje0aHusi M BOJIHBI.

KonebartenbHoe npuxeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoj, 4acToTa,
aMIuTyna. MaremaTuueckKuil W NpPYXKUHHBIA MasTHUKHU. llpeBpaiienue »sHeprud mnpu
KOJ1e0aTeIbHOM JBHYKCHUU.

3aryxatomue konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MexaHnyeckux BOJIH. [IpogosibHBIE U TTONIEpEYHbIE BOJIHBI. J[IMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHnyecKue BOJIHBI B TBEPIOM TeJIE, CECMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.



Hab6nronenue konebanuii T Mo 1eHCTBUEM CHITBI TSKECTH M CHIIBI YITPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmionenne BBIHYKACHHBIX KOJIEOaHUH U pe30HaHCca.
PacnipocTpanenre npoAoIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuvie pabomol u onvimol.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acToThl U Mepruoia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MTOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.
[TpoBepka HE3aBUCHMOCTH MepHo/a KosieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCIMOCTD IepHo/ia KoIeOaHuH MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTHU IPY>KUHBI.
W3mepeHune yckopeHus cBOOOAHOIO MaJCHHUS.
Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BouH. lIkaa 31eKTpoMarHuTHbIX BOJIH. Mcrionb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBEIE CBOICTBA CBETA.
Jlabopamopuvie padomol u onvimel.
N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TeNedoHa.
Pa3nen 11. CBeTroBble siBI€HHS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsMonvMHEHOE pacnpoOCTpaHEHHE CBETA.
3armenns Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomiienne cBera. 3aKoH IpenoMiieHus cBeTa. [loHOe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonp30BaHnE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOAAX.
Jlunza. Xox myweit B nuH3e. Ontuueckas cucrema ¢oToamnmapara, MHKPOCKONa H
Teneckona. ['na3 kak onTudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. CiiokeHue CrieKTpaIbHBIX [[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cera.
Onrtruyeckuii CBETOBO/I.
Xon yuelt B coOuparomiei JuHse.
XoJ aydeil B pacCerBaloOIIeH JIMH3E.
[Tomy4yenue n300paskeHHiA ¢ TOMOIIIBIO JIHH3.
[Tpuniun aeiictBus doroarnmnapara, MUKPOCKONA U TEIECKOIIA.
Mogens rnasza.
PasnosxeHnue 6enoro ceera B CHEKTP.



[Tomydenue Oenoro cBera Npu CIOKEHUH CBETA PA3HBIX LIBETOB.
Jlabopamopuvie pabomsl u onvimol.
HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIyda OT yrijia MaJeHusl.
N3yueHne xapaKTepUCTUK U300paXkeHuUs MpeMeTa B IIIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIjla IMIPEJIOMIIEHUsI CBETOBOIO JIy4a OT yIJa IaJleHUsl Ha TpaHuLe
«BO31YX—CTEKIJIO».
[Tony4yenne n300pakeHU C MOMOIIBIO COOMPAOIIECH JTHH3HI.
Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITH IO BOCTIPUSTHUIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 IIBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanToBble iBJIeHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaenb atoma bopa. Mcenyckanue u
noromeHue ceera atoMoM. Kantsl. JInuneiuaTbie CEKTPBI.

PamuoaktuBHOCTh. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHME aTOMHOIO sapa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaamoaktuBHble mpeBpainenus. Ilepuop
HOJIypaciaaa aTOMHBIX siiep.

SnepHble peakuuu. 3aKOHbI COXPaHEHHUs 3apsJOBOTO U MAaCCOBOI0O YKCE. DHEPrusl CBA3U
aToMHBbIX saep. CBsi3b Macchl U sHepruu. Peakunu cunTesa u aenenus saep. IcTouHuku sHepruu
Connua u 3B€31.

SAnepnas sHepreruka. [leificTBus pagoaKTUBHBIX U3IYYEHUIN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CrexTpbl U3JIy4€HHUs U TOTJIONICHHUS.
CrnexTpbl pa3IMyHbIX Ta30B.
CrnexTp Bogopo/a.
HaGnronenue TpexoB B kamepe Buibcona.
Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUECHU.
Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJLYKTOB.
Jlabopamopuvie padomol u onvimel.
HaOGnroneHnue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.
HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenne paaroakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.

[ToBTOpUTENBHO--0000IIAOIIMKA  MOAYJIb TpEAHAa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COAECPKAHUS U OIbITa I€ATEIbHOCTH, IPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (pU3MKH, a TakkKe JUIs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 17151 00yJaroUINXCsl, BRHIOPABIINX ITOT YUeOHBIN MpeaMeET.

ITpu n3ydyeHnn 1aHHOTO MOAYJISL PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI €S TEIBHOCTH,
Ha OCHOBE KOTOpBIX OOECHeuMBaeTCs JOCTHIXKEHHE TMPEAMETHBIX M  MeTallpeIMETHBIX
IUTAHUPYEMBIX pe3ylbTaToB 0OydeHHus, (GOpMHpYeTCs €CTeCTBEHHOHAy4YHas TI'PaMOTHOCTH:
OCBOEHHUE HAyYHBIX METOJIOB UCCIIEOBAHMSI SIBIIEHUI IPUPOBI U TEXHUKHU, OBJIAJIEHUE YMEHUSAMU
OOBSICHATH (PU3MUYECKUE SIBICHUS, IPUMEHSS IOJTY4YEeHHBIC 3HAHUS, PEelIaTh 33a4M, B TOM YHCIIEe
Ka4eCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[TpuHIMNMAIBHO NESTEIbHOCTHBIM XapakTep AAHHOTO pasfelia peaau3yercs 3a c4ET TOro,
4TO 00y4arolrecs BHIIMOIHAIOT 33aHUs, B KOTOPBIX UM IPeJIaraercs:

Ha OCHOBE IOJIYUYCHHBIX 3HAHUN PAacMO3HABATh U HAYYHO OOBSICHATH (pU3HUECKHUE SIBICHUS
B OKpY’KarolIed MpUpOie U MOBCETHEBHOM KU3HU;



HCII0JIB30BAaTh HAYYHBIEC MCETOJAbI MCCJICIOBAHUSA (1)I/I3I/ILIGCKI/IX HBHGHHﬁ, B TOM 4YMCJIC IJIsA
MMPOBECPKU T'UIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB,
O00BACHATH HAay4YHBIC OCHOBBI Han0ojee Ba)KHBIX JOCTIKCHHI COBPCMCHHBIX TCXHOHOFI/If/'I,
HaImpuMeEp, MPaKTUICCKOro UCII0JIb30BaHUA Pa3InYHbIX HCTOYHHUKOB OHEPIMH HA OCHOBE 3aKOHA
MMpEBpaIICHNA U COXPaHCHH BCEX N3BECCTHBIX BU0OB SHEPI'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne Qu3NKH Ha YpOBHE OCHOBHOTO OOINEro o00pa3oBaHUs HANpaBJICHO Ha
JIOCTHDKCHHE JINYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro 0O0Opa3oBaHUS Y
oOyuJatomerocst 0yayT c(hOpMUPOBAHBI CIISAYIONINE JIMYHOCTHBIE PE3YJIbTAThI B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
— TPOSIBIICHUE WHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (u3ndeckoin
HaAYKU;
— LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUNCKUX YIEHBIX--(DU3HKOB,;
2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXICHHUU OOILECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JIeM, CBS3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JTOCTHKCHHUI (DU3HKWY;
— OCO3HAHUE BAXKHOCTU MOPATBHO--3TUYECKUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
3) 3cTeTH4ecKOr0 BOCTIUTAHMS
— BOCHpPHUATHE ACTETUYECKUX KauecTB (U3MUYECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHUSA:
— OCO3HAHME IIEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOTO HHCTPYMEHTA MO3HAHUSI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIIAIOLIEH KYJIBTYPHI;
— pa3BUTHE HAYYHOM JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIHLCKON IEATETbHOCTH;
5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBHOIO 0JIATONOJIYYHS:
— OCO3HaHHUE LEHHOCTH Oe30macHoro o0pas3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTH TPaBHJ OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOTax, C AJIEKTPUUECKUM U
TETJIOBBIM 000pY0BAaHUEM B JOMAIIIHUX YCIOBUSX;
— cOopMHUPOBAHHOCTh HaBBIKA pedIEKCHU, MPU3HAHHE CBOETO MpaBa Ha OMIMOKY U TaKOTro Ke
1paBa y JIpyroro 4ejoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
— AKTUBHOE yYacThe B PEIICHUH MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTelbHOU
OpTraHMU3aIfy, TOpo/a, Kpasi) TEXHOJIOTHUECKON M COIMATbHON HANpaBICHHOCTH, TPEOYIOIINX B
TOM YHUCIe U GU3UUECKUX 3HAHH;
— UHTEpPEC K MPaKTUIECKOMY H3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;
7) IKOJIOrM4eCKOro BOCIIMTAHMS:
— OpUEHTAIIMs Ha TPUMEHEHNEe (GU3NUECKUX 3HAHUH JIJIs pEIIeHUs 3a71a4 B 00J1aCTH OKPYXKaIoen
Cpenpl, TUIAHUPOBAHUS TOCTYIKOB W OIEHKH UX BO3MOXHBIX TMOCJIEICTBHM JIJISI OKPYXKAIOIeh
Cpenpbl;
— OCO3HaHHUE TI00ATBHOTO XapaKTepa IKOJIOTHISCKUX TPOOJIEM U ITyTeH UX peIIeHUs;
8) axanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLMAIBLHON U MPUPOIHOM CPe/Ibl:
— MOTPeOHOCTh BO B3aUMOJICHCTBUU TIPU BHITIOJTHEHUH HCCIEIOBAHUN U MPOEKTOB (PU3MUECKOM
HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTUX;
— TMOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;
— NoTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM YHCIIe (OPMYITUPOBATH HJICH, TOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;
— 0co3HaHHe Je(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;



— IUTAaHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh M BBIBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U YIKOHOMHKH, B
TOM YHCJIC C UCITOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

— OIIEHKA CBOMX JICHCTBUI C yUETOM BIMSHUS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJI00aTbHBIX
MMOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mHporpamMMmbl MO ()U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble Yy4eOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCalbHbIC yueOHbIE NeUCTBUSA, PETYISATUBHBIE YHHUBEPCAIbHbIC yueOHbIC IeHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

Bba3oBble Jioruyeckue eiicTBUS:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHH);
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKANUA, OCHOBAHUSA Ui 000OIeHUs u
CpaBHCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYUS B paccMaTpuBaeMblX (akTax, HTaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH MIPUIMHHO--CIICJICTBEHHBIC CBSI3W TP M3YYCHUH (PU3UYCCKUX SBICHUIN ¥ MPOIIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHNUEM JISTYKTUBHBIX M HHIYKTUBHBIX YMO3aKIIOUCHHH, BBIIBUTATh
TUTOTE3bI O B3aMMOCBA3SIX (PU3NYECKUX BEIHUNH;
CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus yueOHoOW (u3nueckod 3amauu (cpaBHEHHE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOP HamboJiee MOIXOJSIIIET0 ¢ yYETOM CaMOCTOSTEIIEHO
BBIJICTICHHBIX KPUTEPHUER).

ba3zoBble ucciieqoBaTe/IbCKHe AeHCTBUSA !
MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKIII MHCTPYMEHT MO3HAHMS,
MPOBOAMWTH 10 CAMOCTOSATEIHHO COCTABJICHHOMY TIUIAHY OIBIT, HECJIOXKHBIA (U3NUSCKUHT
SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3NICCKOTO SBIICHUS,
OIICHMBATh Ha MPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OpPMAIHMIO, TOIYYCHHYI0O B XOJe
WCCJICTOBAHMSI MU DKCTIEPUMEHTA;
CaMOCTOSITEIEHO (POPMYyITUPOBAaTh O0OOMIEHUS W BBIBOABI IO pPe3yJbTaTaM IPOBEAEHHOTO
HAOJTIOICHUS, OITBITA, UCCIICIOBAHHSI,
MIPOTHO3MPOBATH BOZMOXKHOE JTabHEHIIee pa3BUTHE PU3NIECKUX TPOIIECCOB, a TAKKE BHIIBUTATH
MPEIOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:
MPUMEHSTh Pa3jMYHbIC METOJIbI, HTHCTPYMEHTHI U 3aIIPOCHI P IMOUCKE U 0TOOpE MH(OPMAITHH
WIN JaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHol pusnueckoii 3a1auu;
AHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALUIO PA3IUYHBIX BUIOB U
dbopM mpeacTaBIeHNUS,
CaMOCTOSITEIbHO ~ BBIOMpaTh ONTHMaIbHYIO GOpMy TIpeACTaBIeHUS HWHpoOpManuu U
WJLTIOCTPUPOBATH pellacMble 3a7aud HECIIOKHBIMU CXeMaMH, TharpaMMaMi, MHOU Tpadukod u
X KOMOMHAIUSMH.

KoMMyHuKaTHBHBIE YHHBePCcATbHbIE YUeOHbIE TeliCTBHUS:



B X0Je OOCYXIeHMsI ydeOHOTO MaTepualia, pe3yibTaToB JabOpaTOPHBIX pabOT W TMPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbI U BBICKA3bIBaTh WJICH, HAILICTICHHBIC HA
pelIeHne 3aaui U MoJiep:KaHue OJ1arokKenaTeIbHOCTH OOLICHNUS;

COIIOCTaBJISITh CBOM CYXJCHUS C CYXJICHUSMH JPYrUX YYacCTHUKOB JHAJIOrTa, OOHApYXHUBaTh
pas3In4re U CXOJCTBO O3HIINH;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOIMYHO TPEJCTABNIATH PE3YIbTAaThl BBIMOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

MIOHUMATh M MCII0JIb30BaTh IIPEUMYIIIECTBA KOMAHTHOW W MHIWBHyaIbHON paOOTHI IPH PEIICHUN
KOHKPETHOU (DPU3HUYECKOM MPOOIEMBIL;

NPUHUMATH TEJIM COBMECTHOM JEeSATEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS MO €€ JOCTHUKCHHIO:
pacrpeneniaTb poiid, O00CYXIaTh IMPOLECCHl M PEe3yJIbTaThl COBMECTHOH pabOThI, 0000IIATH
MHEHHS HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOKO YacTh PabOTHI, JOCTUTAsI KAYECTBEHHOTO Pe3ybTaTa 10 CBOEMY HANPABJICHHIO
Y KOOPAWHHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMH KOMAH/IbI,

OILICHUBATh KA4YeCTBO CBOETr0 BKJIAJa B OOMMI NPOMYKT IO KPUTEPHUSAM, CaMOCTOSTEIHHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusanus:
BBISBIIATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX s pelIeHUs
(bu3nyeCKuX 3HAHMIA;
OPUEHTHPOBATHCSI B PA3IMYHBIX IMOAXO0JAX NPHHATHS PEIICHUH (MHAMBHUIyaTbHOE, TPUHITHE
peleHus B IpyIe, IPUHATHE PEIIeHUH rpymIoi);
CaMOCTOSITENIFHO COCTaBIIATh AITOPUTM pellieHHs (PU3MUECKON 3a/1aui WM MJIaHa UCCIIEI0BaHUS
C Yyu4éTOM MMEIOIIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpPOBAaTh
IIpeJIaracMble BapUAaHThI PEIICHUI;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:
JaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IaH €€ H3MEHEeHMUS,
OOBSICHATH IPUYNHBI JTOCTHKECHUS (HEAOCTIIKEHHS) PE3yIbTaTOB JIESATEIHLHOCTH, 1aBaTh OIEHKY
nproOpPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYalUH,
YCTAHOBIICHHBIX OIMIMOOK, BOSHUKIINX TPYTHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHSIM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMATh MOTHBEI, HAMEPEHHS U JIOTUKY JPYTOTo0;
NPU3HABaTh CBOE MPAaBO HA OMIMOKY MPH pemIeHnH (U3NIECKUX 3a7ad WM B YTBEPKIACHUAX Ha
Hay4HbIE TEMBI M TAaKOE K€ MPaBo APYTOro.

IMPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOy4yeHuss B 7 Kjacce mpeaMeTHBIC Pe3yNbTaThl Ha 0a30BOM ypPOBHE JOJKHBEI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



UCIIOJIb30BaTh TOHATHA: (U3MUECKHEe M XUMHUYECKHE SBIICHUS, HAONIOJEHHE, IKCIEPUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXAHHYECKOE JBIXEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTBYIOMAs Ccuia, jaepopmaius
(ynpyrasi, macTu4yecKkas), HeBeCOMOCTb, COOOIIAIONINECS] COCYIbI;

paznuyath sBiueHus (QUQQy3us, TEIIIOBOE ABMKEHIE YaCTHUL] BEIIECTBA, PABHOMEPHOE ABIKEHHE,
HEPaBHOMEPHOE JBI)KEHHE, HWHEpPLUSA, B3aUMOJEHCTBHE TE€J, pPaBHOBECHE TBEPABIX TEN C
3aKpEIUIEHHON OChIO BpallleHUs, Ilepeaayda JaBIeHUs TBEPABIMU TeJIaMHU, )KUIKOCTSIMU U ra3ami,
aTMoc(epHoe AaBlieHue, JIaBaHUE TeJl, IPEBPALICHUS MEXaHNUYECKON SHEPTUH) 110 OMUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPHPYIOIINX AaHHOE (PU3UYECKOE SIBIICHUE;
pacrio3HaBaTh NPOSIBICHUE N3YUECHHBIX (PU3NYECKUX SBJICHHUI B OKPYKAIOIIEM MUPE, B TOM YHCJIIE
dbuznyeckue SBICHUS B MPHUPOJIE: MPUMEPHI IBHKEHUS C PA3IUYHBIMU CKOPOCTSIMU B KUBOH U
HEXXHBOW TPUPOJIE, NEHCTBHE CHIIBI TPEHUS B MPHUPOAE U TEXHHUKE, BIUSHUE aTMOC(EPHOTO
JIABJICHUS Ha J)KWBOM OpPraHU3M, IUIaBaHUE PBIO, PbIUard B TeJIe YeJI0BEKa, IPH 3TOM IEPEBOIUTH
NPaKTUYECKYIO 3a7ady B YU€OHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NIECKUX
SIBJICHUIA;

OTHCHIBATh U3yYEHHBIEC CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCTIOIb3Ys (PU3UUECKIE BETUIUHbI
(Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEOHSSI CKOPOCTh, CHJIA
YIPYTOCTH, CHJIa TSDKECTHU, BEC Tella, CUJla TPEHUS, JaBjieHue (TBEPAOro Tela, JKUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIA, MEXaHHuYecKas padoTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHIIbI,
KOd(UITMEHT MOJIE3HOTO JCHCTBHS MEXaHU3MOB, KWHETHYECKAast M TOTeHIIMATbHAs JHEPTHUs ), IpU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IMHULBI (PU3NYECKUX BEIUYUH, HaXOIUTh (OPMYJbI, CBA3BIBAIOIIUE JTAHHYIO (PU3NYECKYIO
BEJIMUMHY C IPYTMMH BEJIMYUHAMHU, CTPOUTH TpaQUKU M3YyYEHHBIX 3aBHCHUMOCTEH (DU3HUECKHUX
BEJINYMH;

XapaKTepu30BaTh CBOWCTBAa Tes, (U3UUECKUE SBJICHHUS M IPOLIECCHl, HCIOJB3YyS IMpaBuUia
CJIOKEHMsI CHJT (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHsI pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHHUsI MEXaHUYEeCKOU
SHEpPIrUU, MpHU H3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

OO0BACHATH (M3MYECKUE SIBJICHMS, MPOLIECCHl M CBOMCTBA TeJl, B TOM YHCIE€ U B KOHTEKCTE
CUTYaIMi NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUMHHO--CJIEACTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYeckMX ILIaroB ¢ OMOpod Ha 1—2 M3y4YEeHHBIX CBOICTBa
bU3UYeCKUX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3ahaud B 1—2 AeWCTBUA, UCHOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHAJM3a YCIIOBHS 3aJaydl 3allUChIBaTh KPaTKOe YCIOBHE,
MOJICTABIATH (PU3MUYECKUE BEIMUUHBI B (DOPMYIIBI U IPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOJWMMBbIE Ui pEeUIeHHs 3a/ad, OLIEHHWBATh PEATUCTUYHOCTh TMOJyYEeHHOU
(UBUYECKON BETMYUHBIL;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIMTb MPH MOMOLIM (PU3MUYECKHUX METOJIOB, B
ONMCAHUU HCCIIEJOBAHMS BBIACIATH IPOBEPSIEMOE NPEANOJNOKEHUE (TUIOTE3Y), pa3iauyarb U
MHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAXOAUTh OIIMOKU B XOJE OMbITA, /1€1aTh BBHIBOJbI
10 €T0 pe3yJIbTaTaM;

NPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SABICHUNA MM (PU3UYECKUX CBOUCTB TeIl:
(dbopMynupoBaTh NpOBEpsieMble MPEINOI0KEHUs, COOUpaTh YCTAHOBKY H3 MPEIIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObL;



BBINOJIHATh TpPsIMBbIE HM3MEPEHMsI PACCTOSHUS, BPEMEHM, MacChl Tella, 00bEMa, CUIIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U MU(POBBIX MPUOOPOB, 3aMUCHIBATH TOKA3AHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHUI;

IPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (U3MYECKOH BEIUMYMHBI OT JpPYyrod ¢
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHHUH (3aBUCUMOCTH IYTH PaBHOMEPHO JIBUXKYILErOCs Teja OT
BPEMEHHU [IBUKCHHUS Teja, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tejla, KauecTBa 0OpaboOTKu
MOBEPXHOCTEN TEJI U HE3aBHUCUMOCTH CUJIBI TPEHUS OT IUIOLIAAN COINPUKOCHOBEHHUS TEJl, CHUIIbI
YIPYTOCTH OT YUTMHEHUS IIPYKUHBI, BBITAIKUBAIOIIEN CHIIbI OT 00bEMa OrpyKEHHOM YyacTH Tena
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT INIyOHHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIIOBHUH IIaBaHUS TeJ, YCIOBUN PaBHOBECHS pblyara M 0J0KOB), y4aCTBOBATh
B IUIAHUPOBAaHUHM YYE€OHOTO HCCIICAOBAHHS, COOMpATh YCTAHOBKY M BBIIIOJHATH HM3MEPEHHS,
cilefys TpEeAJoXKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yiabTaTbl IOJYYEHHOH 3aBHCHMOCTH
(Gu3nuecKkux BEIMYMH B BHUJE MPEUIOKEHHBIX TAaONMMIl M TpaduKOB, [eJaTh BBIBOJBI 110
pe3ysbTaTtaM UCCIIEOBaHMS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYHMH (IUIOTHOCTHh BEUIECTBA KHUJIKOCTH U
TBEPJOTO TeJla, CuUjla TPEHUS CKOJIbKEHHUS, JaBJICHHE BO3/yXa, BBITAJKMUBAIOLIAs CUIIA,
JeMCTBYIOIAs Ha MOrPYKEHHOE B )KUJKOCTb TEJ0, KOA((UIUEHT MOJE3HOI0 JeHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys NPEAJTIOKEHHON HMHCTPYKLMM: NPU BBINOJIHEHUHU U3MEpPEHUN coOuparthb
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOLIArOIINECs COCy bl, 0apOMETp, pbluar, MOABMKHBIA U HEMOJBUKHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapakTepu30oBaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMOpol Ha HX oOnucaHus (B TOM 4HCIE: TOJIIMIHUKYH, YCTPOWCTBO BOJONPOBOJA,
TUIPABIMYECKUNA TIPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMEeTp), MCIOJb3YS
3HaHMUSI O CBOMCTBAX (U3WYECKUX SIBICHUH U HEOOXOAMMblE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

IOPUBOAUTH MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKuX 3HAaHUM B MOBCEAHEBHON XKU3HU AJIs oOecrieueHrs 6€30acHOCTH MpU 00pallleHu! C
npuOopaMyd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0POBbsI U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELIE;

OCYILECTBIISATh OTOOP MCTOUYHUKOB HMH(popManMu B MHTEepHETE B COOTBETCTBUHM C 3a/JlaHHBIM
MOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M MYTEM CpPaBHEHUS DPA3IUYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISETCS MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPHU BHIIOJHEHUH Y4YEOHBIX 3aJaHUi HayYyHO--TIONMYJSIPHYIO JIUTEPATypy
bu3nYecKoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceth VHTepHeT, BIajeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHe MICbMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE 2—3 MCTOYHHKOB
nHpopmanuu GU3HNIECKOro COACPKAHUA, B TOM YUCIE MyOJUYHO JeNaTh KPATKHE COOOIIECHUS O
pe3yibTarax MPOEKTOB WM Y4YeOHBIX HCCIIEAOBAaHUM, IPU 3TOM TPAMOTHO HCIOJIb30BAThH
U3y4CHHBIN MOHATUHHBIN anmnapar Kypca (pu3uKH, COPOBOXKIATh BBICTYIICHHE MTPE3CHTAIINECH;
IPY BBIMTOJHEHUH y4eOHBIX NMPOEKTOB U MCCIEIOBAHUN paclpeaessaTh 00S3aHHOCTU B IpyIIE B
COOTBETCTBUHM C IIOCTABJICHHBIMM 33JadaMHM, CIEIUTh 3a BBIIOJHEHMEM IIJJaHA JEHCTBHH,



aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJAJ B JEATENbHOCTb TIPYIIBl, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aMMOJEMCTBHE, yUUTIBAsi MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM yYpPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:
UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JABMKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIC Tena, HACHILIEHHBIA U
HEHACBILICHHBIN Iap, BIAKHOCTb BO3JlyXa, TEMIIEpPAaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOMN
JIBUTATellb, 3JEMEHTApHBIA DSJICKTPUYECKUHA 3apsfl, 3JIEKTPUUECKOE II0Je, IPOBOJHUKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3JIeKTPUYECKUH TOK, MArHUTHOE I10JIE;
pa3iauyath sBJIEHUS (TEIJIOBOE PACIIMPEHHME U CXKaTHeE, TeIulolepeiada, TEINJI0BOE PaBHOBECHE,
CMauMBaHME, KANUJULSIPHBIE SIBICHUS, UCIIAPEHUE, KOHACHCALMA, IJIaBIECHNUE, KPUCTAILIM3ALUSL
(oTBepaeBaHUE), KHUIICHHE, TeIUIONepeaada (TeIIONPOBOAHOCTb, KOHBEKIIMS, H3JIyYCHHUE),
JIEKTpU3aALMs TeJl, B3aUMOACHUCTBUE 3apsiioB, JCHCTBUSA DIEKTPUYECKOI'O TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEWCTBUE MArHUTHOIO IOJS HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHAas: WHIYKIMS) 1O ONMUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUE;
pacrio3HaBaTh IPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUN B OKPY)KAIOLLEM MUPE, B TOM YHUCIIE
¢usnueckue SBIEHHUS B IPHUPOJE: MOBEPXHOCTHOE HATSKEHHE W KallWUIIPHBbIE SIBJICHUS B
npUpozie, KPUCTALIBI B Ipupoe, nnydenne CoiHIa, 3aMep3aHne BOJOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHue pOChl, TyMaHa, UHEsl, CHEra, AIEKTpUUYECKHe ABJIEHHs B aTMocdepe, 2IeKTpUIECTBO
KHUBBIX OPraHM3MOB, MarHUTHOE Mojie 3eMiH, Jpeiid MOJIHCOB, POJIb MArHUTHOTO TOJS JUIs
JKU3HU Ha 3emuie, MOJSPHOE CUSIHHME, IIPU ATOM IEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4yeOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHUI;
OIUCBIBATh U3yYECHHBIE CBOWCTBA TN U (PU3MUECKHUE SBJICHUS, UCTIONbB3Ys (pU3NUeCKre BETUYMHbI
(TemmnepaTypa, BHYTPEHHsISI SHEpIUs, KOJIMUYECTBO TEIUIOTHI, yJelbHas TeINIOEMKOCTh BEIIECTBa,
yZeabHas TeIUI0Ta IUIaBJIeHus, yelIbHas TEII0Ta MapooOpa3oBaHus, yeiabHas TEII0Ta CrOpaHus
TOIUINBA, KOO(PPUIMEHT MOJIE3HOTO JAEUCTBUS TEIUIOBOM MalIMHBI, OTHOCUTEIbHAS BJIAXXHOCTH
BO3/JyXa, JJIEKTPUYECKHI 3apsj, CHJIAa TOKa, JJIEKTPUUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE
IPOBOJIHHUKA, YJEIbHOE CONPOTHBIIEHHE BEIIECTBA, paboTa U MOIIHOCTb 3JEKTPUYECKOTO TOKA),
OpU ONHMCAHWU TPABUIBHO TPAKTOBAaTh (PU3UYECKUI CMBICI HCIIOJIb3YyEMbIX BEJIMYUH,
0003Ha4YeHHs] U eIUHUIBl (U3UUECKUX BEIUYHMH, HAXOAUTh (OPMYJIIbI, CBSA3BIBAIOLIUE JAHHYIO
(Gu3MUecKyro BEJIMYMHY C JAPYTMMHU BEIMUYMHAMMU, CTPOUTH I'pauKy M3YYEHHBIX 3aBHCHUMOCTEH
(bu3uUeCKUX BEIHYMH;
XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MYECKHE SBJICHUS W MPOLECCHI, HCHOJIb3ysl OCHOBHBIE
MOJIO’KEHHUS MOJIEKYIISIPHO--KMHETUYECKOM TEOpUHU CTPOEHHMSI BEIIECTBA, IPUHIIUI CYIEPIIO3ULINN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHA 3apsna, 3akoH Oma i ydyacTKa LelH,
3akoH Jxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUH, IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;
OOBSACHATh (PU3MYECKUE IMPOLIECCHl M CBOWCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE CUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ Onopoil Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pewmath pacu€THbIE 3a7aud B 2—3 NEHCTBHSI, UCHOJb3Yyd 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckre BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBMS 33/1a4M 3aIKCHIBAaTh KPAaTKOE YCIOBUE,
BBIABIISITh HEJOCTATOK JAHHBIX Ui PpEIICHUS 3a/Jadyd, BBIOMpATh 3aKOHBI M (HOPMYIIHI,



HeoOXoauMBble il €€ pelleHus,, NMPOBOAUTH PACUYETHl M CPABHMBATH IOJYYEHHOE 3HAYECHHE
($U3nUeCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh MPU TOMOLIM (U3NYECKUX METOIOB,
UCMONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLEHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0OBaHMUS, 1€1aTh BbIBOADI;

IPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TEl
(KanwIsipHbIE SIBJIEHHUS, 3aBUCUMOCTb JaBJIEHHUS BO3yXa OT €ro o0béMa, TeMIepaTyphl,
CKOpOCTH IIpoliecca OCTbIBAaHMS M HArpeBaHUs IpU H3IYyYEHHH OT IBeTa W3JIydaroulien
(morjomaoouei) NOBEepXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH M
wionaad €€ IMOBEPXHOCTH, 3JIEKTpU3alMs Tl U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJIEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allis MarHUTHBIX IIOJIEH IOCTOSTHHBIX
MarHuTOB, JI€HCTBHS MAarHUTHOIO IOJs Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOTO  TOKa):  (OpPMYIMpPOBAaThH  IpPOBEpsieMble
IIPEIT0JIOKEHNS, COOUPATh YCTAHOBKY U3 NPEAJIOKEHHOT0 000py10BaHUS, OIMCHIBATh X0/ ONbITA
1 GOpPMYIIMPOBATH BHIBOJIBI;

BBINOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEJILHON BIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HaNpsDKEHUs1 C HCIOJb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0COIIOTHON OTPELIHOCTH;

IPOBOAMTH HCCJIENOBAaHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOM BEIMYMHBI OT JApPYyrol c
UCIIOJIb30BAaHUEM MPSMBIX H3MEPEHHH (3aBUCUMOCTb COIIPOTUBIICHHSI TPOBOIHUKA OT €r0 JUIUHBI,
IUIOLIAIA TIONEPEYHOTO0 CEUEHUS U YACIBHOTO CONPOTHBIICHHS BEIECTBA NPOBOJHHUKA, CHUIIbI
TOKa, UAYIIEr0o uYepe3 MpPOBOAHMK, OT HANpsDKEHHWsS Ha [POBOJHHUKE, MCCIEI0BaHUE
MOCJIE0BATENBHOIO U MapalIeIbHOIO COETUHEHHUH MPOBOJHUKOB): IJIAHUPOBATh HCCIIEI0BAaHUE,
coOMpaTh YCTAaHOBKY U BBIMOJHATh U3MEPEHHUs, CIeys NMpeIoKEHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl IMOJyYEHHOM 3aBUCUMOCTH B BHAe TalOiauil M IpaduKoB, JAedaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIeOBaHMS;

IPOBOAMTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeabHas TEIJIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPHUUYECKOrO TOKA): IUIAHUPOBAThH
U3MepeHusi, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeNys MPeJUI0KEHHOM MHCTPYKLUH, U
BBIUNCIISTH 3HAUEHNE BEIMUUHBI,

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapakTepu30BaTh NPUHIMIIEI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OTIOPOii Ha MX OMMCaHU (B TOM YHCIIE: CHCTeMa OTOIIEHH IOMOB, TUTPOMETP, TapoBas TypOUHa,
aMIepMETpP, BOJBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPTUH, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE MIPEAOXPaHUTEINH,
AIIEKTPOMArHuT, 3JIEKTPOJBUTraTENb IIOCTOSHHOTO TOKA), MCIOJIb3ys 3HAaHUSA O CBOMCTBax
¢u3nuecKkux sSBICHUH U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKAM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIIb
BHYTPEHHETO CrOpaHMs, DJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKUX LENel ¢
NOCJIEAOBATENbHBIM UM IApPAJUIEIBHBIM COCIMHEHHEM JJIEMEHTOB, pas3juyas yCJIOBHBIE
0003HauEHMsI FTIEMEHTOB JIEKTPUUYECKHX LIEeTIEH;

IPUBOANUTH MpPUMEpPHI (HAXOOUTh MH(OpMALUIO O MpUMepax) MPaKTHUECKOrO HCIOJIb30BaHUS
bu3MYECKUX 3HAHUH B MOBCEAHEBHOMN KHU3HU JJIs1 00ecTieueHus: 0€30MacHOCTH MPU OOpAIEHUH C
npubopaMu ¥ TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHMS 3JI0POBbSI U COONIOJICHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpere;



OCYILIECTBJISITh MOMCK HHpopManuu (GU3NYECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAHUH ¥ TTyTEM CPaBHEHUS JOTIOJIHUTEIBHBIX HICTOYHHKOB BBIIEISITH HH(GOPMAITHIO,
KOTOpasi SIBJISETCS MPOTUBOPEUNBOM HIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIONIb30BAaTh MPU BBIIOJHEHUM YUYEOHBIX 3a/laHUil  HaydyHO--TIONYJSIPHYIO JIMTEPATypy
buznyecKkoro cojaep:KaHus, CIOpPaBOYHBbIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIaJETh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpPMAMKA W3 OIHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKHE YCTHBIE COOOIIeHHs], 0000111as nH(GOpMaLIUIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COJECp)KaHHUS, B TOM 4YHCIE MYOJIUYHO MPEICTaBIATh
pe3yNnbTaThl TPOSKTHOW WM UCCIIEOBATEIBCKON JEATEIBHOCTH, TPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBINA MOHSATUIHBINA ammapar Kypca (U3UKH, COIMPOBOXKIATh BBICTYILICHUE
Mpe3eHTAlNEN;
[P BBIMOJIHEHUN YYEOHBIX MPOEKTOB M UCCIIECIOBAHUM (DU3UYECKUX MPOIECCOB PACHPENEITh
00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABIICHHBIMHU 3a/1a4aMH, CIICJIUTH 32 BBHIITOJIHCHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B
JESTENIbHOCTD TPYIIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTH
pazpemiaTh KOHQIUKTHIL.

K koHiy oOyuenus B 9 kJjacce mpeIMeTHbIC pPe3yJabTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYJAIOIINXCSI YMCHUI:
UCIIOJIb30BATh MOHATHUS: CUCTEMA OTCUéTa, MaTepuaabHas TOUKa, TPAEKTOPUS, OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBUKCHHUSI, nedopmarus (ynpyras, TIacTUYecKas), TpeHHue,
[IEHTPOCTPEMHUTEIIPHOE YCKOPEHHE, HEBECOMOCTh W IEPErpy3KH, MEHTP TAKECTH, abCOIIFOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEPJIOTO Teja, paBHOBECHE, MEXaHHMUSCKHE KOJICOAHUS W BOJIHBI,
3BYK, MHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKada 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U ATHbHO30PKOCTh, CIIEKTPHI UCITYCKAHUSI U TMOTJIONIEHus, anbda-, 6eta- u
raMma-Hu3JIy9eHUs, U30TOIIbI, SIJICPHAs YHEPTeTHKA,;
pasnuvath  sABICHUS (pPaBHOMEPHOE W  HEPAaBHOMEPHOE TPSIMOJMHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOTHOE Ta/IeHUE Tel, PABHOMEPHOE ABM)KEHUE
M0 OKPY)KHOCTH, B3aWMOJCWCTBHUE TeJ, PEaKTHUBHOE IBHKEHHE, KOIeOaTeTbHOE JBI)KEHUE
(3aTyxaromme ¥ BBEIHYXJICHHBIC KOJICOAHUs), PE30HAHC, BOJTHOBOE JIBIKEHHUE, OTPAKCHUE 3BYKA,
MPSIMOJIMHEHHOE PACIPOCTPaHCHHE, OTPaXKEHUE M TPEJIOMIICHHE CBETa, IMOJHOE BHYTpPEHHEE
OTpaKeHHE CBETa, Pa3lioKeHHE OeJoro CBETa B CIEKTP M CIOKEHHE CIEKTPaIbHBIX IBETOB,
JUCTIEPCUsl CBETA, €CTECTBEHHAs pPAJUOAKTHBHOCTh, BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTpa
U3JTydeHUs) 110 ONTUCAHHIO MX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (PU3HUYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YICHHBIX (PU3MUECKUX SIBICHUN B OKPYKAIOIIEM MUPE (B TOM YHCIIe
dbuznyecKue SBICHUS B MIPUPOJC: IPUIUBLI U OTIUBHI, ABMKEeHUE TUIaHeT COTHEUHOW CHUCTEMBI,
PCAKTUBHOE JIBIDKEHUE JKHBBIX OPTaHU3MOB, BOCIPHSITHE 3BYKOB JKHBOTHBIMH, 3€MIICTPSCEHUE,
celicMUYeCKHe BOJIHBI, ITyHAMH, 3XO0, I[BETA TEJI, ONITHYECKUE SIBICHUS B TIPUPO/IE, OMOJIOTHIECKOE
NEHCTBUE BUAMMOTO, YIbTPa(UOIETOBOTO ¥ PEHTTCHOBCKOTO W3IMY4YCHHH, €CTECTBEHHBIN
paIMOaKTUBHBIN (POH, KOCMUYECKUE JIYUIH, PATUOAKTUBHOE M3ITyUYEHUE MPUPOTHBIX MHHEPAJIOB,
JNeiCTBUE paUOaKTUBHBIX M3JIy4eHUH Ha OpraHu3M ueJloBeKa), NpH OSTOM MEpPEBOJIUTH
MPaKTUUYECKYIO 3a7[a4y B YU4EOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3NUECKHUX
SIBIICHUI;
OTHCHIBATh U3yUEHHBIC CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCTIONIB3Ys (PHU3UUIECKIEC BETUIHHBI
(cpemHsis W MrHOBEHHash CKOPOCTh Teja MpU HEPaBHOMEPHOM JIBJKEHUH, YCKOpPEHHE,



nepeMelleHHe, yTh, yIII0Bas CKOPOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TaJeHHs, BEC Tella, UMIYJbC Tella, MMIYJIbC CHJIBI, MeXaHHuYeckas pabora u
MOIIIHOCTb, IOTEHI[MAJIbHAS SHEPT U TEJIA, HOIHATOrO HaJl IOBEPXHOCTHIO 36MJIU, TIOTEHIMAIbHAS
SHEprus CXKaToM MpPYKHUHbI, KHHETHUYECKasi SHEPTus, M0JIHAs MEXaHUYeCKasl SHEPIHsl, NEpUoJ U
yacToTa KojaeOaHHi, JUTMHA BOJIHBI, TPOMKOCTb 3ByKa M BEICOTAa TOHA, CKOPOCTh CBETA, I0KA3aTellb
IPEJIOMIICHUS CPE/Ibl), IPU OMMCAHUH PABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICT HCTIOIB3yEMBIX
BEJIMYHMH, 0003HAYCHHUS U €IUHUIIBI (PU3UUECKUX BEITHYMH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE
JAHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTh TIpadUKU H3yYEHHBIX
3aBUCUMOCTEH (PU3UYECKUX BEINYHH;

XapaKTeprU30BaTh CBOMCTBA TeJ, PU3NUECKUE SIBJICHUS U MPOLIECCHI, HCIIONIB3YS 3aKOH COXPaHEHHS
SHEPruM, 3aKOH BCEMHMPHOIO TATOTEHHUS, NPHUHLMUII CYNEPIO3ULUU  CUJI, IPUHLUI
oTHocuTesbHOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOHBI OTPaKEHUS
U TIPEJIOMJICHHsI CBETa, 3aKOHbl COXPAHEHMs 3apsiIOBOIO M MAaCCOBOTO YHUCEN NP SIEPHBIX
peaKiusx, NpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa M 3allMCBIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3UYECKUE IMPOLECCHl U CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalUi
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH PUUMHHO--CIIEJCTBEHHBIE CBSA3H, CTPOUTH
00BsicHEHHE M3 2—3 JIOTMYECKUX HIaroB ¢ OMOpPOi Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewaTh pacy€THbIe 3a7a4u (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCIIOJIb3Ys 3aKOHBI U
dopmynbl, cBs3pIBaolMEe (U3NYECKHE BEJIMUMHBI: Ha OCHOBE aHalM3a YCIOBMS 3aJayuu
3alMChIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJOCTAIONIME WM U30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMyJbl, HEOOXOJMMBIE [UIsl pELIeHMs, MPOBOAUTH pacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXHO pPEIIUTh MPH NOMOIIM (PU3MYECKHX METOJIOB,
UCIIOJNIb3YSl ONHMCAHME MCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE IPENAINOJIOKEHUE, OLEHUBATh
NPAaBWIBHOCTh MOPSJIKA IPOBEACHUS MCCIEA0BaHUsA, JeJaThb BbBIBOJBI, HWHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U OMBITOB;

IPOBOJUTH OMNBITH MO0 HAOIIOAECHUIO (U3UYECKUX SBICHUNH MM (PU3NYECKUX CBOICTB Tel
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh IEpHoia
Kosie0aHu# MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJibIX KoJieOaHUi, MPSIMONIMHEITHOE pacpoCTpaHEeHUE CBETa, pasjiokKeHue Oenoro
CBETa B CIEKTpP, U3yUEHHE CBOMCTB M300paXEHUS B MJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparolieit JTMH3e, Ha0II0AeHNEe CIUIONIHBIX U TMHEHYaThIX CIIEKTPOB U3JTy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYIOBaHMUSI, ONUCHIBATH X0
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessist cpeaHee 3HAaueHue
u3MepsieMoil BennuyuHbl ((POKyCcHOE paccTosHME coOHparolledl JUH3bI), 00OCHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHMU 0€3 HadaJbHON
CKOpOCTH, NepHoja KojaeOaH! MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpa)KeHMsI CBeTa OT yIja NaJEHUs M yIyla NPEeJIoOMIIEHUs OT yrja MaJeHus): MJIaHUPOBATh
UCCIIEIOBaHHE, CaMOCTOSITETIbHO COOMpPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJbTAThl MOJy4YCHHON
3aBHCUMOCTH (PU3MUYECKUX BEIMYMH B BUJE TAOIHI U TPpa)UKOB, JeNIaTh BEIBOJBI 10 pE3yabTaTaM
UCCIIEI0BaHMS;



IIPOBOJUTH KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEINYMH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tella
OpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAACHHUs, >KECTKOCTh MPYKUHBI,
KOO(QQHUIMEHT TPEeHHUs CKOJIBXKCHHS, MEXaHW4yecKas padoTa M MOIIHOCTb, YacTOTa M IEPHOA
KOJIeOaHU MaTEMAaTUYECKOTO U IPYKUHHOI'O MasiTHUKOB, ONTHYECKasl CHJIa COOMPAIOLIEeH JINH3BL,
pPaIMOaKTUBHBIA (POH): MIIAHUPOBATH U3MEPEHHUsS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITOJIHATh U3MEPEHMS], CIEAYS MPEATI0KEHHON UHCTPYKIIMH, BBIYMCIIATh 3HAUEHUE BEIMUUHBI U
AHAJIU3UPOBATH MOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHHI;
co0uro1aTh MpaBuia TEXHUKH O€30I1aCHOCTH ITPpU paboTe ¢ 1a0opaTOpPHBIM 000PYI0BaHUEM;
pasinyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (PU3MYECKMX MOJENEN: MaTepuaibHas TOUKa,
a0COJIOTHO TBEPAOE TEJIO, TOYEUHBIN UCTOYHUK CBETA, JIy4, TOHKAs JINH3A, [IJIJaHETapHas MOJIENb
aToMa, HyKJIOHHAsl MOJZIEJIb ATOMHOT'O s1/1pa;

XapakTepu30oBaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHHUYECKUX YCTPOMCTB ¢
OMOpoil Ha MX omucaHus (B TOM YHUCIE: CIUAOMETP, AATYMKH IIOJOXKEHUS, PACCTOSIHUA U
YCKOpEHUs, pakeTa, 53XO0JIOT, OYKH, IEpHUCKOIl, (oToanmnapar, ONTHYECKHE CBETOBOBDI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCIONb3ys 3HAaHUSA O CBOWCTBAX (DU3MUECKUX
SBJICHUH U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMaTHUYHBIE PHCYHKH M3YyYEHHBIX TEXHMYECKUX YCTPOMWCTB,
M3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MIPU PEIICHUH YUeOHO--TIPAKTHUECKUX
3a/1a4, ONTUYECKHE CXEMBI /ISl IOCTPOCHUS U300paKEHUI B IJIOCKOM 3€pKajie U coOuparorien
JIMH3E;

IOPUBOANUTE MpPUMEpPHI (HAXOIUTh MH(OpMAIUIO O MpUMepax) MPaKTHYECKOrO MCIOJIb30BaHUS
¢u3nyecKuX 3HaHUH B MOBCEAHEBHOMN KU3HU I o0ecrieueHus: 0€30MacHOCTH MPU OOpaIlEHUH C
npuOopaMyl W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0pPOBbsi U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYXKAIOILEH CPELE;

OCYILECTBIIATh MOMCK MHPOpMaLuu (uzndeckoro conaepkanust B MHTepHETe, caMOCTOSITEIbHO
dbopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMNPEIENIEHUS JTOCTOBEPHOCTH MOJIy4YEHHOU
MH(pOpMaLlMK HAa OCHOBE UMEIOIIMXCS 3HAHUM U JOMOJIHUTEIbHBIX HCTOUHUKOB;

UCMOJIb30BaTh MpPHU BBIIOJHEHUH Y4YEOHBIX 3aJaHMi HAay4HO--TIONMYJSIPHYIO JIUTEPaTypy
(Gu3MUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMAIMU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEepKaHMs, MyOJIUYHO MPEACTaBIATh PEe3yJbTaThl
MPOEKTHON WJIM HCCIIEIOBAaTeNIbCKON JEsTebHOCTH, MPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN anmapaTr u3y4aemoro pasjesna (GU3HKH U COPOBOXK/IATh BBICTYIIJIEHUE
npe3eHTalmen ¢ yu€ToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero OGHTPOJII)HLIC p6aKanec1me o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Paszgen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKILEr0 MUPa
bubmuorexa [JOK
11 Dusnka - HayKa 0 NpUpOJC 2 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 DH3MUCCKUE BEUHHEL 2 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 0 https://m.edsoo.ru/7f416194
Hroro no pasueny 6
Pa3znea 2. [lepBoHayaibHbIE CBeJIEeHUS 0 CTPOEHUH BellleCTBA
bu6mmorexa [IOK
21 CTpoeHue peilecTsa ! 0 ! https://m.eds00.ru/7416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 1 bubnunoreka [JOK
' BelecTBa https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 1 1
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA https://m.edsoo.ru/7f416194
Hroro 1o pasueny 5
Pa3znen 3. /IBu:keHue U B3auMo/IeiicTBHE TeJl
bu6mmorexa [IOK
3 0 1
31 Mexarueckoe npikenne https://m.eds00.ru/7f416194
bu6mmorexa [IOK
4 0 1
3.2 HHepuuus, macea, II0THOCTS https://m.eds00.ru/7f416194
bu6mmorexa [IOK
14 1 2
3.3 Cra. Buer cun https://m.eds00.ru/7f416194
Hroro no pazneny 21



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

Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB

41 [asnenue. llepenava naBneHus: TBEpAbIMU 3 1 bubnnorexka [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlasaerie xukocTH > 0 https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe rasnenue 0 ! https://m.edso00.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmoreka [IOK
51 Pabora i momocTS 3 . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie Mexanm3mb! > 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
53 Mexanieckas SHeprus 4 0 https://m.edso0.ru/7f416194
Htoro no pazneny 12
PesepBHoe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 15



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe l'[p6aKanec1me 0GPA30BATEIBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. TemioBble siBJaeHHs
. bu6mmoreka [IOK
1.1 CTpocHue 1 cBOCTBA BellecTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenosbie nporiecc! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3pnen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DIeKTpUUecKue 3apsiabl. 3apsoKeHHbBIE Tela U 7 0 1 bubnuorexa [JOK
' WX B3aMMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSIHHBIH IMEKTPHUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 MaruuThbIe sB1eHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHIYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe l'[p6aKanec1me 0GPA30BATEIBLHBIE
padoTbI padoTbI pecypeb
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ueckoe IBMKEHHUE U CITIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OIHMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
2 1
12 Bsaumonetictaue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: 1
13 3aioupt coxpaneHus 0 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubmuorexa [JOK
7
2.1 Mexanmieckne koseoannus 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
: . 8 1
2.2 Mexanmieckue BOMHEL 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pasnen 3. DjieKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 0 2 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIEC BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Pa3nen 4. CBeToBble siBJIeHMSI
bu6mmoreka [IOK
6 0 2
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenune 6eoro cBeTa B CIEKTP 3 0 2 bubmiorexa HOK

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

Hroro no pazneny

15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 HcnyckaHue U TIOTJIONIEHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOIO s/1pa 6 1 Eﬁfﬁ?ﬁgﬁﬁ f412426
53 | Sacpusic peakun 7 D | g imedsooruritadss
Hroro mo paszaeiny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAEePKAHUS 9 2 bubnuorexa [JOK
Kypca ¢usmku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Kourposbubie| Ilpakruueckue
n/m P Bcero 5 P pﬁ o0pa3oBaTte/ibHbIE
a0oThI abdoThI
paoo paoo pecypchbl

1 ®dusuka — HayKka o npupoje. ABieHus
IPUPOJIBI
Ou3nyecKue sIBICHUS
Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYUKA TeMIepaTypsl”

5 Meroas! HaydyHOrO 1o3Hanus. Onucanue bu6nmorexa LIOK
(bU3HYEeCKUX SIBJICHUHN C ITOMOIIBIO0 MOJICIIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:

5 JTAIBHOCTH MOJETA MIapUKa, MYIEHHOTO 1
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OoJblle
BBICOTA ITycKa"

7 Crtpoenue BemecTBa. ONBITH, JOKA3bIBAIOIINE bu6nunorexa LIOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KeHME YacTHUII BEIIECTBA bubanorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OMnbITH IO 1
HAOJI0IEHUIO TETIOBOTO PACIIMPEHUS Ta30B)

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

P bubnunorexa LIOK

11 O606menue mo pazaeny «lleppoHavanbHbIC

CBCACHUA O CTPOCHUHU BCIICCTBA»

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe u bubnmnoreka HOK
HEPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. EquHHIIBI CKOpOCTH ﬁgg?;;fg;gg}:mamgc
14 Pacuer nmyTu 1 BpeMeHU ABUKECHUSA BH6J_H/IOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ﬁg&?ﬁ%ﬁ;&gﬁﬁmm 10
16 IInotHocTh BemecTBa. PacueT Maccel u bubnunoreka LIOK
o0BbeMa Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;'1. pabota «Onpenenenue
MJIOTHOCTH TBEPIOTO TEJIay»
18 Pemenue 3amau nmo teme "[11oTHOCTE bubnunoreka LIOK
BeniecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (edopMmarivn)
MPY>KUHBI OT MPUIIO’KEHHON CUITBI»
21 [[“IBnenue TsroTeHus. Cuia TSKeCcTH
| e sk st e B 10K
S https://m.edsoo.ru/ff0al1778
23 Cuna TsbKecTH Ha IpYTuX IUIaHeTax. bubmmnorexka HOK
DuU3nyeCcKue XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenne cui. JluHamomeTp Eggs?ﬁr?]?:é(siggﬁmamcc
25 Bec Tenma. HeBecomocth Egggﬁ%ﬁ;{;gﬁﬁmlwg
26 CnoxeHue AByX CHUJI, HAIPABIEHHBIX 110 bubnuotexa [JOK

OHOI psiMOM. PaBHOAEHCTBYIOIIAS CHJT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Pemenue 3amgau no reme "PaBHoelicTByrOIast

27 "
cuI
28 Cwiia TpeHus u €€ BuAbl. TpeHue B IpUpoae U bubmmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padora «3yueHue
29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBXKEHHUS OT bubnmnoreka HOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMNPUKACAIOLIUXCS TOBEPXHOCTEH»
30 Pemenue 3a1ay Ha onpeeneHue
PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3amau o remam: «Bec Tenay,
31 « a(bnqecsoe n3zo0paxenue cuiy, «CHIIb) bubmnorexa [IOK
p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»
KonTponbhas pabota no remam:
30 «Mexannueckoe qBUKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe
n3o0paxkeHue crny, «CHIIb»
33 Hasnenue. CriocoObl yMEHbILIEHUS U bubmuoreka [IOK
YBEJIUYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6nunorexa LIOK
0T 00bEMa, TEMIEpaTyphbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHust TBEPABIMHU TEIAMH, bu6nunorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U Ta3€, BBI3BAHHOE bubmuoreka [JOK
JIEWCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBineHue B but6mmoreka [IOK
JKHJIKOCTH M rase. 3akoH Ilackaimsy https://m.edsoo.ru/ff0a2826
bubnunorexa LIOK
38 Coobmaiomuecs cocy ! https://m.edsoo.ru/ff0a2970
39 [MunpaBiryaeckuii mpecc bubmnorexa LIOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
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ATtMocdepa 3eMiTu U PUIHHBI e¢ bubmuorexa [JOK
41 -
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [IOK
42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0azbsa
H3mepenne armocdepHoro aasieHus. OnbIT bubmmoreka [JOK
43 -
Toppuyesnu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTrO JaBICHUS OT bubmmoreka [JOK
BBICOTBI HaJl YDPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun. AtmochepHoe 1aBieHue bubmmoreka [JOK
45
Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenwue 3amay mo Teme " AtmocdepHoe
napjexue"
47 JlericTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE bubnnorexa [JOK
B HUX T€JIO. ApXUMeEJIOBA CHJIa https://m.edsoo.ru/ff0a3276
JlabGopaTtopHast pabota «OrnpeneneHue
48 BBITaJI'I)KI/IBI;I-O epﬁ CHITBI efII)C"li TOIleH Ha buGnuorexa LIOK
m > AL yrot https://m.edsoo.ru/ff0a33fc
TEJ0, TIOTPYKCHHOE B JKHIKOCTh)
JlaGopaTopHas paboTa 1o Teme
49 «ccneqoBanue 3aBUCUMOCTH Beca Teja B bubmmoteka IIOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTH https://m.edsoo.ru/ff0a3514
YacTH Tea
bubmmoteka IIOK
S0 lnapatue en https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U
onpezaesneHue e€ rpy30noabEMHOCTH"
Pemenue 3amay mo Temam: «IlnaBanue cynos.
52 Bos onnafllaaHI/Ie» «JlaBnenue TBe LIiHTen Bubmorexa LOK
JLyXOTLT ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 KonTpomnpHas pabota no Teme «JlaBnenue

TBEPABIX TECII, )KI/II[KOCTCI\/’I u ra3oB»



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bubnunoreka LIOK

54 Mexanudeckas padora
p https://m.edsoo.ru/ff0a3f82
bubnunoreka LIOK
55 MomHocTh. EnuHuIe MOIHOCTH
m JUHHIBE MO https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoranue "Pacyér MOIIHOCTH, 1
pa3BUBAEMOM MpHU NMOIBEME IO JIeCTHUIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe
CHJI Ha pblUare
Prryaru B TeXHuKe, OBITY U IPUPOJIE.
58 JIaboparopHas padoTa <<}£/ICCJIpeIl1?)B§HI/Ie 0.5 Bubmorexa LIOK
paTopHai p ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pPbIYara
Pemenue 3agau mo teme «Y ciioBus bubmuoreka [{OK
59 _
paBHOBECHs pblyara https://m.edsoo.ru/ff0a48a6
Koadduruent none3Horo nercTBus
60 mexanusMma. Jlaboparopnas pabora 0.5
«3mepenue KII1/[ HakIOHHOM MIIOCKOCTH
61 Pemenne 3amau no teme "Pabdorta, MOIIHOCTE, bu6nunorexa LIOK
KITA" https://m.edsoo.ru/ff0a4c48
Mexannueckast sHeprusi. Kunernueckas u bubnmnorexa [JOK
62 _
MOTEHLMAIbHAsL SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHS MEXaHUYECKOH dHEPI U Bubmiorexa LIOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"JKcrnepuMEHTAIbHOE OIpeIeIeHHE
64 M3MEHEHHUS KUHETUUYECKOHN U IMTOTCHIIHAIBHOMN 1
SHEPTUU MPU CKATHIBAHUH TEJIa 110 HAKIIOHHOM
IIOCKOCTH"
65 KonTponbhas pabota no teme «Pabora u
MOIIIHOCTb. DHEPTHUSD)
66 PesepsHblit ypok. Pabora ¢ TekcTamu 1o Teme bubmuotexa [IOK

"MexaHudeckoe ABHKeHue"

https://m.edsoo.ru/ff0adee6
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PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme

67 1 bu6nmoreka [IOK
" JlaByieHrE TBEPBIX TEJ, )KUIKOCTEN U ra3oB" https://m.edsoo.ru/ffO0a4ffe
PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme
68 n " 1
Pabora. MoutHocTs. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbBIE
Ne uudgposbie
Tema ypoka
/o yp Beero KogITpo.m)m,Ie l'[p6aKanec1me 06paz0OBATENBHbIE
padoTbI padoThbI pecypeb
OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
1 KHMHETUYECKOM TeOpUHr U UX OgBITﬁbIe 1 bubmorexa LIOK
p https://m.edso0.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Monenu TBEpAOTO, )KHUIKOTO U Ta3000pa3HOTO bubnuorexa [JOK
3 . 1
COCTOSIHUI BEUIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIIECTBA Ha 1
OCHOBE TOJIOKEHUI MOJIEKYISPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHble Tena 1 bubmiorexa HOK
p P https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KalWJUBSIPHOCTb. 1 bubnmnorexa [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxaTtue 1 bubmiorexa HOK
p P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOI'O JIBUKEHUS YaCTHI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
1
10 Buael Tenonepenasu https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IIpakTruueckoe
p (eperuis "TpakTiic Bubmorexa [TOK
11 HMCIOIb30BaHNE TEIUIOBEIX CBOMCTB BENIECTB U 1 1

MaTepHaJioB B LEJISAX dHEprocoeperkeHus "

https://m.edsoo.ru/ff0a65c0
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KonndecTBo TemIoThL. Y aelbHas

bu6mmoreka [IOK

12 TEILIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHnue TeroBoro 6ananca. TemnooomeH bubnmoreka [JOK
13 .
U TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "HccnenoBanue
14 HBJIeIfI/ISI TIE):HJIOCI))6MeHa npu CMi:[HJI/IBaHI/H/I Bubmaorexa ITOK
. Ha Tp " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacyer konu4decTBa TEMIIOTH, HEOOXOAMMOTO
15 JUISL HarpeBaHUs TeJa U BBIIEISEMOro UM IIPH
OXJIKICHUHN
Jlaboparopuas pabota "Onpenencaue bubnunoreka [JOK
16 > " .
yJ1eJIbHOM TEIJI0EMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOoIMBa. Y IeibHas TEIIoTa bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InnaBnenue u oTBEpACBaHUE
18 KPUCTAITTNYECKUX gleln VYaenbHas TemioTa bubmorexa LIOK
p oA https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparophnast pabora "Onpenenenue bubnmnorexa [JOK
yJIeJIbHOM TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y neapHas Temiora
napooOpazoBaHMsl U KOHICHCALIUH. bubnuoreka [IOK
21 .
3aBUCUMOCTh TEMIIEPATypbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "OnpenencHue gﬁocmen}ioﬁina}xiocm bubmnorexa LIOK
peil N https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemenue 3amau Ha onpeeneHne BIaKHOCTH

BO3/yXa
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[IpuHuuIb pabOThI TEIJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. JIBuraresnb BHyTPEHHETO
cropaHus

o5 KII/ TermoBoro nurarens. Tennosbie bubnnoreka [JOK
JIBUTATEJIM U 3aIMTA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

2 3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUU B
TEIUIOBBIX ITpolLieccax
[TonroroBka K KOHTPOJIBHOU PabOTE MO TeMe

27 "TGIIL'IJ'IOBLIG }IBJ'IeHI/I}II) I/ISMeHeFI)-II/Ie arperaTHbIxX bubmorexa LIOK

N T P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEllleCTBa
KonTponbhas padora no teme "Temnossie
28 }IBJI61I:IpI/I}I I/I3MeI:)HeHHe arperaTtHbIX COCTOSTHUI bubmnorexa LIOK
T p https://m.edsoo.ru/ff0a86ae
BElIECTBA

29 DnexTpusanus Tel. J[Ba poga sJIeKTpUUECKUX
3aps0B

30 VYpok-uccinenoBanue "IaeKTpU3aLus TeI
MHIYKIHMENW U IPU CONPUKOCHOBEHUH"

31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubnuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojie. HanpsskeHHOCTD

32 BHGKTTpI/ILIeCKOFO mmos. 11 I/II:)HI_II/IH Bubumorexa LIOK

P P . https://m.edsoo.ru/ff0a8ala
CYNEPHO3UIMH FTEKTPUUECKUX MOJIeH
33 Hocutenu snekrpuyueckux 3apsios.
DOneMeHTapHbIN 3apsa. CTpoeHue aroma

34 [IpoBOAHUKY M TUAJIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAaHEHUs DIEKTPUYECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha MpUMEHEHNE CBOICTB bubnuoreka [IOK
DIEKTPUYECKUX 3apsaoB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBHS €T0

P Y Bubmorexa [IOK

36 CymiecTBOBaHMs. VICTOUHUKH AIEKTPUIECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4
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bubmuorexa [JOK

v .
3 JIGHCTBHS SIIKTPHIECKOTO TOKa https://m.eds00.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO OISl HA TPOBOAHUKY U 1
JOURJIEKTpUKN"
39 DIEeKTPUUYECKHUM TOK B METAJLJIaX, KUJKOCTAX bubnunoreka HOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKkas Uenb U e€ COCTaBHbIC YaCTH
Cuna toxka. JlabopaTopHas pabora bubnnoreka [JOK
41 " " 05
N3mepenue u peryampoBaHue CUIIbl TOKa https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsbkeHue. Bonbtmerp.
42 Ha6oTzTo Hast a60}§a "UsMepenue u P 0.5 bubmmorexa LIOK
PaTopHai p ,P ' https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HAPSKCHUS
ConpoTuBieHne IPOBOAHUKA. Y IEJIbHOE bubnuoreka [IOK
43 .
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
44 AIEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA 1 bubnuotexa [JOK
OT €r0 JUIMHBI, TUIOIIA/IN MOMEPEYHOTO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT HAIPSHKCHUSI. bubnuotexa [JOK
45
3akoH OMa U1l yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota "HccrnenoBanue
16 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 1 bubnmnorexa [JOK
pEe3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaIEIbHOE
COEIMHEHMS TIPOBOJHUKOB
JlabopaTtopHas pabota "[IpoBepka mpaBuiia
48 CJIO’KEHUS HANPSLDKEHUU TTPU 1 bubmuorexa [JOK

MOCJIeIOBATEIILHOM COCIMHEHHUH JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaa58
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Jlaboparopuas padota "IIpoBepka npaBmiia

bubmuorexa [JOK

1
49 JUIA CHUIBT TOKA TIpH Hapaf,mem’HOM https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PE3UCTOPOB
50 Pemrenue 3anau Ha npumeHeHue 3akona Oma bubnnoreka [JOK
JUISL Pa3JIMYHOTO COCIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnnoreka [HOK
3akoH J[xoyins-Jlenna https://m.edsoo.ru/ff0ab124
50 Jlaboparopuas padota "Onpenencaue paboTs 1 bubnmoreka [JOK
Y MOIIHOCTHU 3JIEKTPUYECKOro Toka" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre Henu U MOTPpeOUTenu
53 JJIEKT pl/meCKOI?I 3HHe TUH B 61;))1T Kopotkoe bubmorexa LIOK
p p y- Bop https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "DneKTpuuecKue 3apsabl. 3apsKEHHbIE TeNna U bubnuorexa [JOK
ux B3aumojencTBus. [locTostHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonTponbHas pabota no teme
"DnekTpuuecKue 3apsaabl. 3apsKEHHbIE TeNa U bubnunoreka [JOK
55 . . .
X B3auMoJIeHCTBHA. I1oCTOSHHABIHN https://m.edsoo.ru/ffOabea8
AIEKTPUYECKUN TOK"
56 IlocTosTHHBIC MAarHUTEL, NX B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue noneu 1 bubnuotexa [JOK
TTOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MarautHoe noJie 3eMJH U bubnuoteka [JOK
58 :
€ro 3HaueHUe JUII )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarautHoe mosie
59 JEKT I/Izecxlcl)ro TOKa MarHuTHoe nojue bubmiorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE.
60 JlaGopaTopras padora "U3yueHue neiicTBus 0.5 buGmorexa LIOK

MAarduMTHOTI'O I10JIA Ha IMPOBOJHHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonb3oBanue 3eKTpoaBUTaTeNeid B

61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE 1 bubmorexa LIOK
" ’ https://m.edsoo.ru/ff0ac86¢
JIaGoparopHas pabota "KoHcTpyrpoBaHue u
M3y4eHHue paboThl JIEKTPOIBUTATENS"

62 OnpiTel Dapanes. 3aKOH AEKTPOMarHUTHOM 1
unaykiuu. [Ipasuio Jlenna
Onekrporerepatop. CriocoOb! MOTydeHUS

63 JIEKTPUUYECKONW IHEPTUHU. DIEKTPOCTAHIIUH HA 1
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU

64 ITonroToBka K KOHTPOJBHOU paboOTe 1O TeMe 1
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"

65 KonTponbhas padota no teme 1 bubnuoreka [IOK
"DJIeKTpUUECKUE U MATHUTHBIE SIBJIICHUS" https://m.edsoo.ru/ff0ach14
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe bubnuorexa [IOK

66 n n 1 .

TenuoBble sIBICHUS https://m.edsoo.ru/ff0acc5e
PesepBHblil ypok. Pabora ¢ TekcTamu 1o Teme bubnnoreka [JOK

67 " - . " 1 .

ITOCTOSTHHBIN DJIEKTPUYECKHUI TOK https://m.edsoo.ru/ff0acdc6

68 PezepHblil ypok. Pabota ¢ TekcTamu 1o teme 1
"MarHuTHbI€ SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 145
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9 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
n/n yp Beero KOﬁHTpOHbeIe HpﬁaKanecmle oBpazoBaTeIbHEIe
padoThI padoTsI pecypesI
1 Mexannueckoe aBuxkenue. MarepuanbHast 1
TOUYKa
2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHUE 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAasI CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBUJKCHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHs. I'paduk 1
CKOPOCTH
JlaboparopHas padota "Onpenenenue
7 CKO peHI/ISII) TeJ‘If pH aBHopcio EHHOM 1 1 bubmorexa LIOK
YEKOP PH PABHOYCKOPCHHO https://m.edsoo.ru/ff0adb18
JIBIDKCHUH 110 HAKJIIOHHOM TIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHWE TTO OKPYKHOCTH.
9 ITepuo IE qaCTHOTa obpa eHH;IpJ}gI(HeﬁHaH u 1 bubmorexa LIOK
PHOZ patt ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 lenTpOocTpeMUTENBHOE YCKOPEHUE 1
. bubmuorexa [JOK
1
11 IIepsbiit 3axk0oH Hprotona. Bekrop cuisl https://m.eds00.ru/ff0ae612
12 Bropoii 3akon Herorona. PaBHoaelicTByromas 1 bubnnorexka [JOK

cHJIa

https://m.edsoo.ru/ff0ae72a
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bubmuoreka [JOK

13 Tperuii 3akoH Herorona. Cynepno3unus cui https://m.edsoo.ru/ff0ae98?
14 Pemenue 3agau Ha TpUMEHEHUE 3aKOHOB bubnnoreka [HOK
Herotona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna ynpyroctu»
JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
17 .
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUsD Eubmorexa IIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
K03 pHIIMEeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pewenue 3angau no reme "3akonbsl HeroToHA. bubnuorexa [JOK
Cuna ynpyroctu. Cuna tpenust" https://m.edsoo.ru/ff0afb8e
29 Cuita TSKeCTU U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOpEeHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cucrema). ['amaktuxu"
24 Pemenue 3agau mo teme "Cuina TSHKECTH U bu6mmoreka [IOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [TepBas kocMuueckasi cCkopocTb. HeBecomocThb bubnmoreka [JOK
U IIEPETPY3KHU https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHON TOUYKH.
AbcomoTHO TBEpOE Teno. PaBHOBecHe bubnnorexa [JOK
26 . NS .
TBEPJOTO TeJIA C 3aKPETUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpalleHus
27 MowmeHnT cuisl. LeHTp TsKECTH
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Pemenne 3aga4q mo reme "MOMEHT CHJIBL.

bu6mmoreka [IOK

28 Ientp TsxecTn" https://m.edsoo.ru/ff0b02b4
29| "Mexammeeroe tmmmene. Bamioseirmne BuGmorexa LIOK
rer” https://m.edsoo.ru/ff0b0408
30 KonTtponpHas pabora no Teme "Mexanudeckoe bubnuoreka [IOK
nemxenue. Bzaumonencraue ten" https://m.edsoo.ru/ffOb06ec
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpZHeHI/I}I I/IMnynLZa. Yupyroe u Heynpyroe EH@_IHOTeKa LOK
B3AMMOICHCTBHE ttps://m.edsoo.ru/ff0b07fa
30 Pemenue 3agau o teme "3akoH coXpaHEHUS bubnnoreka [JOK
uMITynbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koudepenuus "PeakTuBHOE ABIKEHHE B
MIPUPOJIC U TEXHUKE"
34 Mexanunueckasi paboTa U MOIIHOCTb Egggﬁ%ﬁiﬁgﬁﬁﬂm 0a84
35 Pabota cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
CUJIBbl TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboTh
36 CHUIIBI TPEHUS TIPU PABHOMEPHOM JIBMYKCHUHU
T€Ja [0 TOPU30HTAIILHON IOBEPXHOCTH
37 CBs13b sHepruu u padoTsl. [loTeHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubnnorexa [JOK
COXPAHEHUS SHEPTUH https://m.edsoo.ru/ff0b12fe
a1 KonebaTenbHOE TBHIKEHHE U €TI0 bu6mmorekxa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Kojaebanus. BeiHyK1eHHbIe bubnmnoreka [JOK

koJsieOanus. Pe3oHanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTH4ecKuil U IPYKUHHBIM MasTHUKU

44

VYpok-uccnenoBanue «3aBUCUMOCTb IEPUOAA
Kosie0aHuM OT )KECTKOCTHU MPY>KUHBI K MaCChI

rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpaienue sHePTUN IPU MEXAHHIECKUX
KOJIeOaHUIX

46

JlabopaTtopHast pabota «OrnpeneneHue
4acTOTHI U TIeproJia KoJeOaHUH TPY>KUHHOTO
MassTHHUKaA»

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

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIepro/ia KojiebaHuii rpysa,
MIOJIBEIICHHOTO K HUTHU, OT MacChl TPy3a»

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

48

Mexaunueckue BoaHbl. CBOMCTBA
MexaHu4ecKux BoJH. [IpononbpHbIe 1
MOTIEPEYHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
TBEpaOM Tene. CelicMuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxkxeHue 3Byka

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenus "YabTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

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

54

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"3aKoHbI cOXpaHeHus. MexaHn4eckue
Kosie0aHusl ¥ BOJHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas pabota o Teme "3aKoHbI
coxpaHeHus. MexaHndyeckue KoyiedaHus u
BOJIHBI"
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56 DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHbBIE bubnunoreka HOK
BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypok-koudepenmus "[lkana

58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue Egggﬁ;fi%gﬁ}?mb 2fe6
3JICKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3U" — '
Ypok-uccnenosanue "M3ydueHue cBOiCTB

bubmmorek K

59 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO 6J_I orexa LIO
MOBHIIbHOTO TeredhoHa” https://m.edsoo.ru/ff0b2c6c

60 Pemenue 3a1au Ha onpeeeHUE YacTOThI U
JUTUHBI 3JIEKTPOMArHUTHOW BOJTHBI

61 DneKTpoMarHuTHas mpupoza ceeta. CKOpocThb bubnnoreka [JOK
cBeTa. BoHOBBIE CBOIMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe

bubmmorex K

62 pacnpoctpaneHue cBera. 3arMeHus: CoHIa 1 6J_I orexa LIO
Tysisr https://m.edso0.ru/ff0b3658
3aKoH oTpa)xkeHus cBeTa. 3epkana. Pemenue

63 3a/1a4 Ha IPUMECHECHHUE 3aKOHA OTPAKCHHUS BH6J_IHOTeKa HOK
cBeTa https://m.edsoo.ru/ff0b38c4

64 [Tpenomiienue cBeTa. 3aKOH MPEIOMIICHHUS bubnnoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonp3oBanue MOJTHOTO BHYTPEHHETO EII;IESI'I/I;IT?]T:(;;%(I)_IS/I%Ob3C5C
OTPaXEHU B ONITUYECKUX CBETOBOJAX — '
JlaboparopHas paboTta "Hccrnenoanue

66 3aBUCUMOCTH yTJIa MPEJIOMJICHHS] CBETOBOTO
Jy4ya OT YIJIa MaJIeHUus Ha TpaHule "BO3AyX-
crekno™"

VYpoxk-koHdpepenuus "McnonabzoBanue

67 MOJTHOTO BHYTPEHHETO OTPAKECHHUS:

CBC€TOBOAbI, OIITUKOBOJIOKOHHAs CBs3B"
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bubmuoreka [JOK

68 Jluna3el. OnTudeckas Cuiia JIMH3bI https://m.edsoo.ru/fob3f2c
. bubmuorexa [JOK
69 [TocTpoenue n3o0paxeHUi B JIMH3AX https://m.edsoo.ru/ffob44da
JlaGopatopHas pabora "Onpeznenenue
70 @OKyEHZrE};;:ETOﬂ;HH I/Ircl)ll)IT);[/mﬂe:ciIgﬁ CHJTBI bubmorexa LIOK
9 " https://m.edsoo.ru/ff0b4206
coOMparoIIen JTUH3bI
71 Ypok-koubepennus "OnTHYECKUE TUH30BBIC bubnunoreka HOK
npuOopsbr" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
' https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "edexrs 3penus. Kak
COXpPaHUTH 3peHue"
Pasnoxenue 6enoro cera B criektp. O
74 HL}J;T:)KH;I HCJ'IO)i(IeII;I/Ie ]::HZK:palJTILII({EX mr::i?; bubmorexa LIOK
: ' https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pa3lIoKEHUIO OEI0T0 CBETa B CIIEKTP U bubnuorexa [JOK
BOCIIPUSITHIO LIBETA NIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
76 VYpok-npaktukym "BoaHoBbIE CBOWCTBA CBETA!
mucnepcus, mHTepdepeHnus u Judpaxius’"
77 OmneiTel Pezepdopaa u miianerapHas Mojiemb bubnuoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcenyckanue v norioneHue cBera arTOMOM. bubnnorexa [JOK
KBanTh1. JInHEHYaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabnroneHne CieKTpoB bubnuorexa [JOK
UCIyCKaHHS" https://m.edso0.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI Bubmzorexa LIOK

https://m.edsoo.ru/ff0c1672
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bubmuoreka [JOK

82 Ctpoenue aToMHOTO siipa. HykinonHnast Mojiens https://m.edsoo.ru/fOc18ac
83 PannoaktuBHbIe peBpatienus. M30Tombl bubmorexa LIOK
PEEp ' https://m.edsoo.ru/ffoclal4
Pemenue 3agau mo teme: "PagnoakTUBHbBIC bubmuorexa [JOK
84 " .
MIPEBPAILICHUS https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 Ypok-koHpepennus "PagnoakTuBHbIC bubnmoreka [JOK
W3JIYYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
S nepuble peakuuu. 3aKOHbI COXPAHEHUS bubnuorexa [JOK
87 .
3aps0BOTO U MAaCCOBOTO YMCEI https://m.edsoo.ru/ff0c1c58
OHeprusi CBI3U aTOMHBIX s7ep. CBsA3b MacChl U bubnuorexa [JOK
88 .
SHEPIruu https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no teme "Snepueie peakiuu"
Peakiuu cuntesa u nenenus saep. Mcrounuku bubnnoreka [JOK
90 N .
sHepruu CoJiHIIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenus "AnepHas sHepreTuka.
91 JleficTBHS paguOaKTUBHBIX U3y4YE€HUN Ha
JKUBbIE OpraHU3MbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "DneKTpOMarHuTHOE MOJI€. bubnnoreka [JOK
DJeKTpOMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBICHUS"
KonTponbHas pabora no teme
93 "DneKTpOMarHuTHOE MOJIE.
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJICHUS"
[ToBTOpenue, o600meHne. JlabopaTopHbIe bubnmoreka [JOK
94 " 2 n .
paboTsl o Kypcy "B3auMopeiicTBue Ten https://m.edsoo.ru/ff0c245a
IToBTopenue, o006IeHue. Pemmenue
P Hl bu6mmorexa [IOK
95 pacyYEeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME

"TenoBsie mporecch”

https://m.edsoo.ru/ff0c2572
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[ToBTopenue, 0600mmenue. Pemenne

96 pacueTHBIX M KaUECTBEHHBIX 33]1a4 [0 TEME 1 bubmorexa LIOK
" on https://m.edsoo.ru/ff0c2a22
KII/I TeruioBbIX ABUATATENEH
I1 .P
OBTOpeHHE, 00001meHue. Pemenue BuGnoreka LIOK
97 pacueTHBIX M Ka4eCTBEHHBIX 3a/]a4 [0 TeMe 1 .
" " https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
98 [ToBTOpenue, 06o6menue. Jlaboparopusie 1 1 bubnmoreka [JOK
pabotsl o Kypey "CBeToBble siBIeHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu 1 bubnnoreka [JOK
110 TeMe "3aKOHbI COXpPAHEHHUS B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTopenue, 0600menue. Pabora ¢ TekcTamu 1 bubnuorexa [IOK
no TeMe "Konebanus u BoHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubnuoreka [IOK
1o reme "CBeToBbI€ SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1
no Teme "KBanToBas u simepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOTI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» ®uswnka, 7 knacce/ [lepoimkuna A.B., OOIeCTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«3marenbcTBO «IK3aMEH)

» ®usnka, 8 xinacce/ [lepwimkun A.B., O0IIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerenner

» ®usmka, 9 xinacce/ [lepeimkun A.B., I'yrauk E.M., O0miecTBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «JIPODAY»; Akmoneproe obmiectBo «M3marensctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

7 KJIACC

1.Pabouas mporpamma.

2. [IporpammMbl ocHOBHOTO 00111er0 oOpazoBanus. Puznka. 7 — 9 kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuu, E.M. I'yTHHK).

3. PaGouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAaHHBIM YU€OHUKOM:

4. Tleperimkun A.B. @usuka. 7 knacc. YueOHUK 15t 00111e00pa30BaTeIbHBIX YUPEKICHUH .
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5. Jlykammmk B.U. Co6opHUK BoripocoB u 3aaad 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010.
—192c.

8 KITACC

1. PabGouas nporpamma. ®usnka. 7 — 9xnacchl: yaeOHO-METOAMUYECKOTO OCOOUs
/coct.TuxonoBaE.H. — 2-¢ uzna.,crepeorun. -M.: JIpoda,2013. — 398,(2)

2. IIporpamMmbl ocHOBHOTO 00111eTO 00pazoBanus. dusuka. 7 — 9 kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Paboyvas nporpamma no ¢pusuke. 7 kiaacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
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4. IepoimkuH A.B. ®usnka. 7 knace. Y4eOHUK U1 0011e00pa30BaTeIbHBIX YUPEIKICHHM .
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5. JIykamuk B.U. CoopHuK Bonpocos u 3a1ad 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEILHBIE M KOHTPOJIbHBIE Pa0OTHI. —5-¢
m3ganue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. JlabopaTopubie paboTsl. KOHTpOIbHEIC 3a1aHUs. —
Caparos:Jluuei, 2014.

8. «KonTpoapHO-m3MepuTenbHbie Matepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yuebHo-meroguueckoe mocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

10.A.B. ITeppimkun ®@usnka-8xia 2017 M. Jipoda

11.H.B. ®unonosuu Meroanueckoe nmocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTenbHbIE U KOHTPOJIbHBIE paboThI-8 Kinace 2017 M.
Apoda

13.B.B. lllaxmaToBa ,O.P. llledhep Jnarnoctuyeckue padbotsl -8 kiacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. [1o3otickuit Coopaux Bompocos u 3amau 2015 M. Jlpoda
9 KJIACC

1. PaGouas nporpamma. ®usnka. 7 — 9xnacchl: yaeOHO-METOAMUYECKOTO OCOOUs
/cocr.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. IIporpamMmbl ocHOBHOTO 00111eTO 00pazoBanus. dusuka. 7 — 9 kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Paboyas nporpamma no ¢pusuke. 7 kiaacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B



COOTBETCTBUU C BEIOPAHHBIM YIEOHUKOM:

4. epeimkun A.B. ®usnka. 7 knace. Y4eOHUK U1 0011e00pa30BaTeNbHBIX YIPEIKICHHM .
M.:lpoda. 2011

5. JIykamuk B.U. CoopHUK BonpocoB u 3a1ad 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSATENIbHBIE M KOHTPOJIbHBIE PA0OTHI. —5-¢
m3ganue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. JlabopaTopusie paboTsl. KOHTpOIEHEIC 3a1aHUs. —
Caparos:Jluuei, 2014.

8. «KontponsHO-u3Meputensubie Mmarepuaisl. Pusnka. 7 kiaacc/Coct. H.W. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaebHo-meroguueckoe nmocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

KoHTposibHBIE U caMOCTOATENbHBIE pa0OTHI 110 Gu3uKe. 9 Kacc: Kk yueOHuky A.B.
[Tepbimkuna, E.M. I'yrHuk «®usuka 9 knacey» / O.U. I'pomuesa. — M.: 3garenscTBO
«Dx3ameny, 2014.

Tectol o ¢uzuke. 9 knace: k yaeoOnuky A.B. [lepriikuna, E.M. I'yrHuk «®@u3nka

9 xmacc» / O.U. I'pomrieBa. — M.: M3natenscTBO «OK3amen», 2010.

dusnka. 9 xkimacc. TemaTnyeckie TeCTOBBIE 3aMaHud IId ToaroToBku K I TA. / aBT.- cOCT.:
M.B. boiinenko, O.H. Mupomkuna. — Spocnabib: OO0 «Axkanemus pazBuTus», 2014.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
7 KJIACC

bubnuoteka — Bcé mo nmpeamety «Pusukay. — Pexxum moctyma: http:// www.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3. Enunas komnekius nudpoBbIX 00pa3oBaTeIbHBIX PECYpCcoB. — Pesxum mocTyma:

http://school- collection.edu.ru



4. HHTCpCCHBIe MaTCpHaJIbl K YpOKaM (1)I/ISI/IKI/I 1o T€MaM, TECTHI 11O TEMaM, HarJIIAHBIC
nocobus kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. Mudpossie oOpazoBarenbHbIC pecypehl. — Pesxkum moctyna: http://www.openclass.ru
6. DiekTpoHHbIC yUeOHUKH 110 pu3uKe. — Pexxum mocryma: http://www.fizika.ru

8 KIIACC

1. bubnmoreka — Bc€ o nmpeamery «dPusukay. — Pexxum gocrtyna: http:// www.proshkolu.ru
2. BugeoornbiTel Ha ypokax. — Pesxxum mocryma: http://fizika-class.narod.ru

3. Enunas kouteknus nudpoBBIX 00pa30BaTeIbHBIX PECYpPCOB. — PeskuMm mocryma:
http://school- collection.edu.ru

4. VlnTepecHble MaTepHaIbl K ypoKaM (PU3HKHU MO TEMaM; TECTHI 110 TeMaM; HaIJISIIHbIC
nocobus Kk ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. ludposeie oOpazoBarenbHbIe pecypcebl. — Peskum noctyma: http://www.openclass.ru
6. DiekTpoHHbIE yueOHUKH 110 (usuke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC

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

2. Enunas xonnekuust U poBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum nocrtymna:
http://school- collection.edu.ru

3. UHTepecHbIe MaTepualbl K ypokaMm (PU3UKHU IO TeMaM; TECTHI TI0 TeMaM; HaTJIsTHbIE
nocobwus K ypokam. — Pesxkum moctyna: http://class-fizika.narod.ru

4. lludpossie 0OpazoBaTesbHBIC pecypchl. — PexxuMm qoctyna: http://www.openclass.ru
5. DnekTpoHHbIe yueOHuKHY 110 Pusuke. — Pexxum moctyma: http:// www.fizika.ru
6./lucranumonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpseiThIii Kiacc. CeTeBoe
obpasoBarenbHOE cooOIecTBO. http:// www.openclass.ru/node/109715

7. EnunHast kouteKius nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbLHBIX PECYPCOB.



http://www.fcior.edu.ru/

9. MuTepHer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTsa6ps» matepuansl o ¢pusuke. http://archive.1september.ru/fiz
11. Aanmanmn pusmdeckux o0bekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: odyvaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru
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